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7-21 MexpyHapoaHas Hay4HO-TeXHUYecKas KOHhepeHLus
COBPEMEHHASA NMCUXO0®U3UOJOrUs. TEXHOOrNS BUBPOU30OBEPAXEHUA
WioHb 2024 r., CankT-MeTepbypr, Poccus

BeeneHve MHOpMaLMOHHO-(PM3NYECKMX XapaKTepPUCTUK
nuyHoctn B MexpayHapopgHyto cuctemy eguuuy (CH)

B. A. MuHKUH

00O «MHoronpocunsHoe npeanpustne «3Ancucy, Cankr-Netepbypr, Poccus,
minkin@elsys.ru

Annomayusn: Ipeonosicen n0OX00 K UsMEPEHUI0 XapaKmepucmux JU4HOCMU, aHAI02UYHII
UBMEPEHUIO PUIUYECKUX GETUUUH MeMPUYECKOU CUCTNeMbl UMepeHUs, aedxcauell 8 0CHose
Mesxcoynapoonou cucmemovr edunuy CH. [lposeden ananuz omxpulmoil 6asvl OAHHBIX
ncuxoghuzuonoeuvecxoul peaxyuu (IIOP) 500 ucnvimyemvix Ha 48 MHOLODAKMOPHBIX CIMUMYIO8,
UMEIOWUX NPUBA3KY K CHOCOOHOCHIAM U NOPOKAM JTUYHOCHU U NOCAE008AMENbHO NPEObAGIAEMbIX
npoepammoil Ilpogaiinep+. Paccmompenvl pasiuunvie @QOpmMyavl pacuema meKyue2o
ncuxoghuzuonocuueckoeo cocmosnust (IPC) u [IDP no oannbim MUKpOSUOPAYULL 20106bl YEN0BEKd,
uzmepsemviM mexuonoauell gubpouzodpasicenus. llpednodcenvt mamemamuueckie Kpumepuu
oyenxu xoppexmuocmu gviuucienus [1OC u I[IOP na ocnosanuu oaruzocmu niomuocmu [1DOP
K HOPMATLHOMY PACHpeoenenuio U MaKkcumansHou koppenayuu medicoy IPP na cmumynnl, umerowjue
npusssKy Kk cnocobHocmam u nopoxam audnocmu. Ilo pezynomamam ananuza I1OP npeonosiceno
sgeoenue 6 cucmemy CH HO8bIX UHDOPMAYUOHHO-PUSUYECKUX BENUYUH U eOUHUY USMEPEHUL —
oum u 6ubpa, UCNOIL3YEMbIX OJi UBMEPEeHUsl XapaKmepucmux audnocmu. JJanvl onpeoenenus.
HOBbIM eOUHUYAM U3MEPEHUS XAPAKMEPUCTUK JUYHOCTIU, OCHOBAHHBIE HA COBMEWECHUU NPUHYUNOS
ncuxono2ul, KubepHemuKy u U3UKU 8 pamkax eOuHo20 Mempoiocuiecko2o no0xXo0d K 4eio8exy
Kak OUon02uYecKomy, KUbepHemuueckomy u (husuieckomy oovexmy.

Kniouegwie cnosa: cmumynvl, usmepenue, ncuxonoaus, usuxa, ungopmayus, KubepHemuxa,
subpouszobpaicenue, bum, subpa, ncuxogusuonozuieckas peaxyus, CH.

Including Information-Physical Quantities of Personality
Traits into the International System of Units (SlI)

Viktor A. Minkin

Elsys Corp, St. Petersburg, Russia,
minkin@elsys.ru

Abstract: Metrology approach to the personality characteristics is proposed, similar to the
measurement of physical quantities of the International system of units (SI). The analysis was
made of the open psychophysiological responses (PPR) database of 500 subjects to 48 multifactor
stimuli tied to multiple intelligences and personality vices consistently presented by Blitz Judgment
program. Various equations for calculating of the current psychophysiological state (PPS) and
PPR according to microvibration data of a human head, measured by vibraimage technology,
are considered. Mathematical criteria are proposed for assessing the correctness of PPS and
PPR calculating based on the closeness of PPR distribution to the normal distribution and the
maximum correlation between PPR for stimuli that are sense tied to multiple intelligences and

https://doi.org/10.25696/Elsys MPVT 07 ru0l

© The Authors, VIBRA2024. This is an open access article distributed under the terms of 9
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/)



10 B. A. MunkuH

personality vices. Based on the results of PPR analysis, it is proposed to include into the SI new
values and units — the bit and the vibra used to measure personality traits. Definitions are given
for new units of personality traits measurement, based on principles combination of psychology,
cybernetics and physics within the framework of the single metrological approach to a person as
biological, cybernetics and physical object.

Keywords: stimuli, measurement, psychology, physics, information, cybernetics, vibraimage,
bit, vibra, psychophysiological response, SI.

BBepeHue

Pa3BuTHe moaxoaa n3MepeHus XapakTepUCTHK JTMIHOCTH KaK HH()OPMaIMOHHO-
(u3MYECKUX BEITMYNH U XapaKTEPUCTHK (PU3NIECKOr0 00BEKTa B TEXHOJIOTHH BH-
opomsobpaxenus (Minkin, Nikolaenko, 2008; Munkun, 2020; Cequn u np., 2023)
MIPUBENIO K HEOOXOIUMOCTH CO3aHMsI HOBBIX HH(POPMAIMOHHO-(DU3HUECKUX BEIIU-
YUH W eIUHUI] H3MEPEHHH, OTPAKAIOIINX XapaKTEPUCTHKHU JTUIHOCTH. C TaBHETO
BPEMEHU CYIIECTBYET MHOKECTBO PA3JIMYHBIX ITOJXO0J/I0B K OIICHKE XapaKTEPUCTUK
mraaocTH (I'mmmoxpat, 1936; Apucrotens, 2020; Lombroso, 1872; Aiizenk, 1972;
IOur, 1998; 3ouau, 2017; Jleonrapa, 1989), npuuemM B HacTosIIEe BpeMs, C Pa3BU-
THEM MH()OPMAIIMOHHBIX TEXHOJIOTHH, KOJUMIECTBO TAKKX OX0A0B CTPEMHUTEIIBHO
yBenmuuBaercs (Cattell, 1946; Gardner, 1983; Matthews, Deary, Whiteman, 2003;
Cox et al., 2009; Luo et al., 2023). [Ipu sTOM, paHee HA OJUH U3 CYIIECTBYIOIINX
METOJIOB OIICHKU XapaKTEPUCTUK JIMYHOCTU HE CTABHII CBOCH IIENIbI0 BCTpauBa-
HUE CHCTEMBI CJIMHUI, XapaKTePHU3YIOIUX JTUYHOCTh YEIOBEKa, B CTAHIAPTHYIO
Mexnaynapoanyto cuctemy equaun CU (CH, 2019), ocHoBaHHYIO Ha MIPUHLIKIIAX
Mertpuueckoit Konsennnu (BIPM, 1875), unu XoTs ObI HCTIOTB30BAHIE aHAIOTHY-
HBIX (PU3UYECKUX MOXO0I0B U METOJIOB JUIsl H3MEPEHUS XapaKTePUCTHK JINYHOCTH.
OOIenpuHATOE UCTIONB30BaHKE 7-MU OCHOBHBIX (PM3UUECKUX SIMHUI]; KHIIOTPAMM,
MeTp, CeKyHJa, amrep, KeiabBUH, Moib U kaHaena (CU, 2019) npu usmepeHun
CBOMCTB (hr3HyecKux 0OBEKTOB MPOMU30ILIO HE MTHOBeHHO. Panee, 10 1790 roxa,
korga @paHius mocie Beaukoi OpaHIy3cKoi peBOTIONNHN MPEAJIOKIIIA STUHYIO
MeTpuueckyio cuctemy (Fanton, 2019), ocHoBaHHYIO Ha BBEJIEHUH HOBBIX, Ha TOT
MOMEHT, (PM3UYECKUX eJIMHHI] METP W CeKYHJa, MPAaKTHYECKH B KaXKIOW CTpaHe
CYIIECTBOBAJIA CBOM €IUHUIIBI U3MEPECHHUS UTMHBI, BDEMEHU U JPYTUX PU3UUSCKUX
BenuurH. [lorpedoBanock mpuMepHo 200 €T, YTOOBI METpHUYECKas CUCTEMa € IHHHI
CHU crana obmenpuznanHoit B 1960 roxy, npu 3TOM OHa TOCTOSTHHO MOAU(ULIUPY-
ercsa (CH, 2019). [locnequsas kpynHas Mmogudukainus B cucreme CU mpownzomia
B 2019 rony, xorja OBLI M3MEHEH MOJXOJl K ONPEJCIICHHI0 OCHOBHBIX €JIMHUIL
(hM3HUECKHUX BEIMYNH OT MaTePHUAIbHBIX 3TaJIOHOB Ha BRIPA)KCHUE OCHOBHBIX €/TH-
Huty CH gepe3 gukcupoBaHHbIC 3HAUYCHHS (DYHIAMEHTAIBHBIX (OMPEACIISIOIIHX)
¢m3ugeckux moctosHHBIX (CU, 2019). [Ipu 5TOM 3HAUCHHS BCEX OCHOBHBIX €TMHUIT
CH ocranuch HEM3MEHHBIMH, OJIHAKO U3 UX ONPEJIEICHII OKOHYATEIIBHO UCYe3Ia
MPUBS3KA K MaTepUaIbHBIM 3TaJOHAM.

EcTtecTBeHHO, 4TO M3MEpATh QUBUUYECKUE XaPAKTEPUCTUKH HE OMOIIOTHUECKUX
00BEKTOB 3HAYUTEIIBHO IPOIIIE M MOHATHEH, YeM XapaKTEPUCTUKU JTUYHOCTU TAKO-
IO CIIO)KHOTO OMO(MU3NYECKOTO U UHPOPMAIIMOHHOTO 00BEKTa, KOTOPBIM SBISCTCS
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KQXKIBIH YEIIOBEK, a 110 CII0OBaM DWHIITEHHA: «IICUXOJIOTHS ClIoKHEee Gpr3ukmy (DiH-
mreitH, 1916). Bo3moxkHO maxe, OOTBITMHCTBO JIFOICH HA JAaHHBIA MOMEHT CUHTA-
€T, 4TO XapaKTepUCTHKH JUYHOCTH Hen3MepuMsbl. OnHako emie B 1863 roay MBan
Muxaiinosud CeueHOB MPeJIIONI0KIII, YTO OOJIBITHHCTBO XapAKTEPUCTUK TUIHOCTH
omnpeaensorcs pedexcamu roaosaoro mosra (Ceuenos, 2001). Hanee Man [lerpo-
Bu4 [1aBioB B psizie CBOMX paOOT BBEJ MOHSTHSI YCIOBHBINA M 0€3YCIIOBHBIH pediiekce
1 pa3zpaboTall METOJIOJIOTHIO BBISIBIICHUS 3aBUCHMOCTH MPOSIBICHHUHA pe(IeKCOB OT
BHemHUX ctuMynoB ([1aBnos, 1951). Merononorus ¢puznonoros Ceuenona u [1as-
JIOBA TIPH MCCIIEAOBAaHUU PEIICKCOB YENOBEKa W KUBOTHBIX JOCTATOYHO OJM3Ka
K CTaHJapTHON METPOJIOTHH, UCTIONIBE3YeMOil ITpH pa3paboTKe METPHUUECKON CHCTEMBbI
enuani CU, 1 ocHoBaHa Ha (PMKCHUPOBAHHBIX (PH3MYECKUX MPUHIIAIIAX H XUMHUYECKHX
MOJIX0/1aX KaK K CTUMYJIaM, TaK U OTBETHBIM Pe(ICKCHBIM MPOSIBICHHSM.

BoNBIIMHCTBO MICHXOIOTHYECKUX OMPOCHHUKOB, OIICHUBAIOIINX XapaKTEPUCTHKH
smuuHocTH uenoBeka (Wechsler, 1939; Cattell, 1946; Eysenck, 1981; Cox et al., 2009),
Tak)Ke MOKHO pacCMaTpUBaTh KaK HCCieNoBaHNe Pe(IIeKCHON peaKIuy UCTIBITYye-
MOTO Ha MpeIbsIBIsIEMbIe TEKCTOBbIE CTUMYJIBL. [Ipn 5TOM olleHKa sBiIsieTCs CyOb-
EeKTHBHBIM TIOHATHEM, a H3MepeHue o0beKTHBHBIM (HoBumkuit, 1975). B mannom
WCCJICJIOBAHUY S PACCMATPUBAIO XapaKTEPUCTUKH JIMYHOCTH HIIM YEPThI XapaKTepa
(personality traits) /I BBISIBJICHHSI KOTOPBIX HEOOXOANMO TTPEABSIBICHUE BHEIITHUX
CTUMYJIOB. Sl CO3HATENBLHO HE UCTIOIB3YH YCTOSBIIUICS TEPMUH YEPThI XapaKTepa,
T.K. OH TPAJUIIMOHHO CBSI3BIBAETCS C MOCTOSHCTBOM IIPOSIBICHHS, YTO HE TPeJ-
CTaBJISIETCSI MHOTUM HCCIeioBaTesisiM KoppekTtHbiM (Lewin, 1935; [1aBnos, 1951;
Munkus, 2020). HekoTopbie XapaKTEpUCTUKH JTUIHOCTH (IMOITHHN) MOTYT OBITh BBI-
SIBJIICHBI 0€3 TpebsBIIeHNs BHENTHUX cTUMYIIOB (Scherer, 2005; Minkin, 2020), ux
M3MEpEeHUE HECKOJIBKO MPOIIE, YeM CKPBITHIX XapaKTEPUCTUK JTMYHOCTH, TOITOMY
B JIAHHOM HCCJICIOBaHUU sI He Oy/ly OCTaHABIUBATHCS HA U3MEPEHUH XapaKTEPUCTHK
JTUYHOCTH 03 TpebsaBieHns cTumMyioB. [lcuxoduznonornyeckas peaxuus (I1OP) na
CTHMYJIBI, 0 KOTOpO#i roBopuin ¢usuonoru CedeHos u [1aBioB npeacrasisier codoit
¢dusnydeckoe (XuMHUeCKoe, ONOXHUMUYECKOe, OMOQHU3MUECcKOe) SBICHUE U 00Ia1aeT
BO3MOYXHOCTBIO H3MEPEHUS €€ BEJIMUUHBI, B TO BPEMS KaK CO3HATEIbHASI PEaKIUs
HCTBITYeMBIX Ha TekcToBbIi onpocHuK (Eysenck, Eysenck, 1975; Cox et al., 2009)
WA CTUMYITBI m300pakeHus (3oH1u, 2017) sBisiercss nHOPMAIMOHHBIM TIPOTyKTOM
YeJI0BEYECKOTO CO3HAHUS U €€ CII0KHO U3MEPHUTH (DU3UUECKH.

B cepennne 20 Beka mosBUJICS Pl HAYK, OCHOBHBIM 3JIEMEHTOM KOTOPBIX SIB-
JsieTcs uHpopManus, npexzae Bcero 3to kubepueruka (Wiener, 1948; Konmoro-
poB, 1964) u teopus nndopmarmu (Hartley, 1928; Shannon, 1948; KorenpHnkoB,
1933; TemuukoB, XapueHko, 1948). OnuH U3 OCHOBOIIOJIOXKHUKOB KHUOCPHETUKH
HopGept Bunep yrBepiknan, uto: «uHbOpMAIHs eCTh HHPOPMAIIHS, a HE MaTepPHs
u He sHeprus» (Wiener, 1948). [Ipu 5ToM nHQOpMAIHSI MOKET TIEPEHOCUTCS TOJIb-
KO MaTepHalbHBIM HOCHUTENIEM, T.€. HHPOpMAIUs BCeraa CBi3aHa ¢ (PU3UIECKIM
nponeccom (Wiener, 1948), u dyenoBeka Bunep paccmaTpuBail Kak COBOKYIHOCTb
(m3ruecknx 1 HHHOPMAIMOHHBIX MPOIIECCOB, HAXOIATITNXCS B METACTAOMITHBHOM CO-
CTOSIHUM PETyJIMPYEMbIX 00paTHBIN CBsA3bI0. KHOepHETUYECKIiA TTOIX0/1 K TMYHOCTH
genoBeka (Komvoropos, 1964; Hoocenbies, 1978; Anoxun, 1998; Cumonos, 2004)
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JI0CTaTO4YHO Onm30K K ¢usuonorudeckomy (Wundt, 1904; Ceuenosn, 2001; I1aB-
JioB, 1951) wiu pusuueckomy (Lombroso, 1872; Thorndike, 1932, HoBunikuii, 1975;
Bepuureiin, 1990; Penrose, 1994), HO U 0OH caMOCTOATEIHHO HE CMOT 00ECIIEUNTh
YETKUX ¥ TIOHATHBIX METOJIOB U3MEPEHUS XapaKTEPUCTUK THTHOCTH.

CocTosiHue COBpEeMEHHOTO obmiecTBa (kak u nocie Benukoir @paHiys3ckoii
PEBOJIONNN) TOKE Ha3bIBAIOT peBotormoHHbIM (I1IBab, 2016). Passutue undop-
ManuoHHBIX TexHosoruit (MT), orpoMHOE KOJNMYECTBO TEXHUYECKUX TaKETOB,
nH(pOpMaAITMOHHO-KOMMYHHUKaIoHHbIe TexHonoruu (MKT) u orpomuble nHdpoOp-
MallMOHHbIE TTOTOKH CYIIECTBEHHO U3MEHWJIH JKU3Hb Ka)/JI0TO YEeIIOBEKA M BCETO
gyenoBeuectBa (Epemun, 2022). HekoTophie UCCIeIOBAaTEN CUUTAIOT, UYTO YETBEPTAS
MIPOMBIIIUICHHAS PEBOJIOIUS OBICTPO U (DyHIaMEHTAIBbHO U3MEHHUT XapaKTePUCTHKHI
JUYHOCTH YeNloBEeKa U MpeJlycMaTpUBaeT Kak MUHUMYM TpeoOpa3oBaHKe YeIoBe-
yectBa (I1IBab, 2016; Skilton, Hovsepian, 2018). fI monararo, uro pazsutue UT,
UKT u uckyccrBennoro nateuiekra (M) oOHOBUT HayKy M MPaKTUYECKHE TPH-
JIO’KEHUSI, TAKKE KaK YIIpaBlIEHHUE YEeJIOBEUECKUMHU PECypCcaMu, ONITUMHU3AIUIO TTPO-
(eccruonanbHol AesTensHOCTH (Sellman, et al., 2020) u mHorue apyrue. [Ipu aToMm,
o0IIMe 3aKOHBI MTPUPOIBI Kak (PH3MUECKHE, TaK M YBOIIOIUOHHBIE, HUKTO HE OTMEHSLII,
U JiUIsl OMOJIOTHYECKON M TEHETUYECKON PBOIFOIIMH YeJI0BeKa KaK OMOJOTHUECKOTO
BHa TpedyeTcs 3HaunTeapHoe BpeMs (Darwin, 1859; Sherwood et al., 2008). buo-
JIOTUYECKH, TCHETUYECKH U IICUXOJIOTHUYECKU COBPEMEHHBIN UETIOBEK OCTACTCS TAKUM
KakuM ObLT 2 wmm S5 Thicad JieT Hazand (Sherwood et al., 2008), xapakTepuCTHKH
JIMYHOCTH YE€JI0OBEKA, €ro CIIOCOOHOCTH M SMOIUK U3MEHUIIUCH OUY€Hb MaJlo, HECMOTPS
Ha MPUCYTCTBHE B KapMaHe MOOMIFHOTO TeledoHa, MPOIEeccop KOTOPOro MOIIHEH
4yeM Bce KoMmIbroTepbl B Mupe S50 neT Hazaa. Criop 00 M3MEHEHNN WM HEM3MEHHOCTH
MOBEIEHYECKHNX (HE OMOIOTMYECKUX) XapaKTePUCTHUK JIMYHOCTH OeCIepCIeKTHBEH,
KaXIbld CKIOHEH MPUICPKUBATHCS CBOEIO MHEHHS O MPOTPECCe WU perpecce
XapaKTEPUCTHUK JTUIHOCTH TIOKA HET OOBEKTHBHBIX METOJIOB U CPEIICTB U3MEPEHUS
XapaKTePUCTHK JTMYHOCTH. TOJIBKO OOBEKTHBHO (METPOIIOTHUECKH KOPPEKTHO), OTIpe-
JIeTTUB XapaKTePUCTUKHU JIMYHOCTH COBPEMEHHOTO YeJIOBEKA, MbI CMOYKEM YCTaHOBHUTh
B KaKyr0 CTOpOHY (YJIy4IIIeHHE WU JISTpajialus) IBUTaeTCs Pa3BUTHE XapAKTEPUCTHK
JIUYHOCTH Ka)KJO0T0 YeJIOBeKa B OTACIHHOCTH U MOJIyYUTh CTATUCTHYECKH 3HAUNMYTO
BBIOOPKY ISl OTIPEIETICHHBIX COIMABHBIX TPy U YesnoBeuecTBa. s 0ObekTnB-
HOM OIEHKH XapaKTePUCTHK JINYHOCTH HEJTOCTATOYHO MCIOJB30BaTh ONPOCHUKH,
OpHEHTHPOBAHHBIC HA OTpEJIelIEHNEe CO3HATEIhHON PEeaKIUy YeJIOBeKa Ha CTHMYII
(Vygotsky, 1925; Archer, Elkins, 2000), B ToM umciie, IOTOMY YTO CO3HATEIbHAS
peaknus He UMeeT Koppemsiiuu ¢ Oecco3HaTtenbHol (MuHKHH 1 ap., 2023). s
OOBEKTUBHOW OIICHKM XapaKTEPUCTUK JIMYHOCTU HEJIOCTATOUYHO M3MEpeHUs (pu3u-
YEeCKUX M OMOJIOTHUECKUX XapaKTEPUCTHK, B TOM YHCIE (PU3NOIIOTHIECKON peaKIiun
Ha CTHMYJIBI, T. K. QU3UYECKOE U3MEPEHUE U3BECTHBIX (PH3UOJOTHUESCKUX CHUTHAJIOB
(33T, OKT', KI'P) He ObI10 paHee 4eTKO U OAHO3HAYHO CBSI3aHO C XapaKTePHCTUKAMHU
JINYHOCTH, a MOTIBITKHU CBSA3aTh OT/ICIBHBIC XapaKTEPUCTUKHU JIMYHOCTHU C (PU3UOJIOTH-
YECKUMH CUTHAJIAMH HOCHIIN JIOKANTBbHEIH xapakTtep (Witvliet, Vrana, 1995; Richins,
1997; Rimke, Hunt, 2002; Zald, 2003; Schaht, Sommer, 2009; Rosa et al., 2014;
Kuoppa, et al., 2016; Schreuder et al., 2016).
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Jiist u3MepeHus XapakTepUCTHK JINYHOCTH HEOOXOUM YETKHI U OOBEKTHBHBIH
METO/I, UCTIOJIB3YIONINH TPOBEPEHHBIC BPEMEHEM MPUHIIUITEI COBPEMEHHON METpO-
JIOTHH TIPU U3MEPEHUH (HU3UUCCKUX BEIUYMH B COUETAHUHU C U3MEPEHHEM KOJIM4e-
cTBa HHPOPMALIMU. DTUMH CBOMCTBAMH 00JIa/IaeT TEXHOJIOTHS BUOPOU300pasKeHHS
(Munkus, 2007; 2020) u3mepsitomasi XapakTepUCTHKH JIMYHOCTH ITPU HHPOPMALH-
OHHO-(U3UYECKOM aHau3e MUKpOBHOpaIuii rojossl (Popaxep, 1946). [TockonbKy
MHUKPOBUOPALIMK — 3TO ABMKEHHE, TO XapAKTEPUCTUKH JINUHOCTH, U3MEPSEMBbIE C TIO-
MOIIbIO TEXHOJIOTHH BUOPOU300paKEHHS, CIIEYET PACCMAaTPUBATh KaK MOBE/ICHYC-
ckue xapakrepuctuku (OCT ISO/IEC 2382-37-2016). ®u3nonaornueckoil OCHOBOM
MHUKPOBHOPAINiA TOJIOBHI SIBJISIFOTCSI MbIIIeuHble MUKpoBHOparu (Rohracher, 1946)
1 BeCTHOYIApHO-IMOITMoHaNbHBIN pedrnekc (Minkin, Nikolaenko, 2008).

U3amepeHue MNPP B TexHONormm BMbponsodpaxxeHus

TexHuueckn TEXHOJIOrus BHOpPOM300pa)keHHs] OCHOBaHA HAa IPOrPaMMHOM
rpeoOpa30BaHUU BHJICO U300paxKeHUs: 00BEKTa B BUJICO IMOTOK, OTPAXKAIOIIMH Xa-
PaKTEepPUCTUKH ABMXKEHUS M MUKPOBHOPALMK OTHENIBHBIX TOYEK OOBEKTa 3a CUeT
HAKOTJICHUS] MEKKAJAPOBOH Pa3HOCTH B KaXKJIOM dJIEMEHTE BHJeO Kaapa (MUHKHUH,
[ram, 2000). B otnuunu OT OOJIBIIMHCTBA aHAJOTOBBIX METOIOB HU3MEPCHUS
¢uznonornyeckux curnanos (391, BCP, MPU, KI'P u t. 1.) Bubpouszobpaxenue
TOJIOBHI YeJIOBEKA MPEACTaBIsACT co00i 1ndpoBolt HHPOPMATMOHHO-PU3HICCKUN
METOJI ucciieoBanusi MUKpoBuOpanuii (MunkuH, 2007), BKIIOYAIOMNN ABOWHYIO
TUCKPETH3AMNIO0 N300paKCHUS: TPOCTPAHCTBEHHYIO (IO dJIEMEHTAM MAaTpPHIIHI)
1 BPEMEHHYIO (HaKOIJICHHE MEXKaapOBOl pazHocTn). TexHonorus Budponzodpa-
JKEHUS PUHIUIHAIBEHO nHdpoBasi TexHoJIorus — 370 poaykT UT, ee cioxxHO pe-
aJIM30BaTh 00PaOOTKON aHAIOTOBBIX CUTHAIOB. XOTs MEepBOHAYaNbHO B 1946 roay
MYCKYJIbHYI0O MHUKPOBHUOPAIIUIO OTKPBUI aBCTpHUiiCKUi ipodeccop Xybept Popa-
xep (Rohracher, 1946), 3aremM oH m0Ka3all CBA3b MYCKYJBHBIX MHUKPOBHOpaIi
C IMATHOCTHKOMN TMCUXMYECKUX COCTOSTHUHN M pa3IUdYHBIX 3a0oneanuii (Popaxep,
Wuanara, 1969). Popaxep u3Mepsin XapakTepUCTUKA MHKPOBHUOpPAIIMA KOHTAKT-
HBIMH aKCEJIepPOMETPaMH B HECKOJIBKUX TOYKaX Teja, B TO BPEMs KaK TEXHOJIOTHSI
BUOPON300pakeHUsI OECKOHTAKTHO MOJy4YaeT MaTpUYHOE M300paKeHHE MHUKPO-
BUOpaiuit oo0bekTa. [lomyyaemast MaTpuiia MpOCTPAHCTBEHHBIX U BPEMEHHBIX Xa-
PaKTEPUCTUK MUKPOBUOpaIiu (BUOPOU300pakeHne) JIUIa NCCIEyEMOT0 YeIoBeKa
JaeT OOJBIION MPOCTOP MCCIIEIOBATENSIM 110 aHAIHU3Y CBSI3W BUOPOM300paKECHUS
¢ ICUXO(pU3NOIOTHUYECKUMH U MOBEACHUYECKMMH XapaKTePUCTUKAMU JIMYHOCTH.
B MHOTOUYHMCIEHHBIX IH(POBBIX TPEOOPA3OBAHUSK COCTOUT CIOKHOCTH MOHUMA-
HUSl BUOPOU300paKEHHsI 17151 CIIELUAINCTOB, IPUBBIKIINX K aHAJIU3Y aHAJIOTOBBIX
CUTHAJIOB M aHAJIOTOBBIX MporeccoB. Ho B nHpopmanmoHHO-nu(pPOBBIX Mpeod-
Pa30BaHUAX COCTOUT U €€ IPEUMYIIECTBO, T. K. TEXHOJOTHsI BUOPOU300parkeHHsI Ha
HCXO/HOM YPOBHE MOJIY4YeHHUsI (PU3NOJIOTHUECKOT0 CUTHAIA BECTHOYISIPHO-IMOLIU-
oHaimpHOTO pediekca (Minkin, Nikolaenko, 2008) BkirrogaeT B ce0s1 ICHXOJIOTHIO,
KHOEpPHETUKY U (PU3UKY, OOBEANHSS U3MEPEHUE MICUXOIOTHUECKUX, (PU3NIECKUX
1 WHPOPMAITHOHHBIX BETMYNH B OJHON MaTeMaTHIeCKOH 00paboTke.
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[IpeoOpazoBanue Buaeo M300paskeHUs] B BUOPOM300paskeHUE HA MEPBUYHOM
YPOBHE MIPOUCXOAUT IO JBYM (HOpMyIJIaM MOJTYUCHHUS aMILTHTYTHOTO U YaCTOTHOTO
BuOpouzobpakenus (Munkus, ltam, 2000; Munkus, 2007).

AMITTUTYTHAST COCTABIIIONIA KAKIOH TOUKH BUOPOM300pasKEHUS OTIPEICIIIETCS
o gopmye (1).

1 &
Ax,y = NZ‘UM’J - Ux,y,(i+l)

i=1

(1

rjie:
X, ¥ — KOOPAMHATHI TOYKH;
UX_ 5, — BEJIMYMHA CUTHANA B TOYKE X, } B I-OM KaJpe;
1y (+1) — BEJIMYHMHA CHTHANA B TOYKE X, y B (it1) Kanpe;
N — 9HCII0 KaJpoB, M0 KOTOPHIM WJIET HAKOIICHHE aMIUIUTYTHOW COCTaBJISIOIICH

BHOpOM300paKeHHUS.

YacToTHast COCTABIISIONIAsT KAX/0i TOUKH BHOPOM300pKEHUSI OLPEICIISICTCS 110
dopmyne (2).

1 & (A <>0:1
F,=52

i=l1

2
unaye: 0 @
rue:

A; — MeXKapoBask pPa3HOCTH JJIs -0l TOYKH N300paKeHNs;
N — 4HCcI0 KaapoB, 10 KOTOPBIM UAET HAKOIJIEHHE aMIUINTYIHOM COCTaBIAIOIEH
BUOPOU300paKEHHSI.

Texkymee [1OC onpenensiercs mo 4acToTHOMY BUOponzoOpaxenuto (popmyina 2)
HA OCHOBE JIByX MaTeMaTHYECKHX XapaKTEPUCTUK THCTOIPAMMBbI PaCIpe/IeICHHS
MukpoBuOpanuii (Minkin, 2017; Munkun, Hukonaenko, 2017; Munkun, 2020):
sHeprerudeckoil £, (popmyia 3) u nnpopmannonHoii /, (bopmyna 4). HacrorHoe
BHOPOU300pakeHUE B KAXKIOM 3JIEMEHTE Kajpa MPEJICTaBIsIeT COO0N HAKOIICHHYIO
B OuTax nH(opMaIno 00 M3MEHEHUH CUTHAIA 32 TIEPUO.T TUCKPETH3AITIH N300paxe-
Husl. B ciryuae oTcyTCTBUS MN3MEHEHUH CUTHANA B 3JIeMEHT n300paxxeHus numercs 0,
a Mpy U3MCHCHHMM CUTHAJA 3a MEPHUO JTUCKPETU3AIMK 3anuchiBacTes 1. 3a Bpems
HAKOTUICHHS MEXKaPOBO# pasHOCTH MO N KaJjpaM B KOKIOM dJICMEHTE MOXKET OBITh
HaKoIUIeHO He OoJiee 1 Outa mH(OPMaIUK B COOTBETCTBUM ¢ opmysioi (2). Benu-
YMHA HAKOTUICHHOH HH(POPMAIIUK OT MUKPOBHOPAIUI MPOTOPIUOHATEHA CKOPOCTH
nBrxeHus oobekta (Sekine et al., 1999; Munkun, 2007).

E, =—* 3)

I =" T (4)

rue:
F  —d4acToTa IMCKpeTH3alny BUOPON300pakeHus;

proc



BeedeHue uHhopmayUOHHO-(hU3UYECKUX Xapakmepucmuk Ju4HOCMu
& MexdyHapodHyto cucmemy eduruy, (CH) 15

F,, — MakcuMyM pacIipeie/IeHUs MaKCHMaJIbHbIX 3HaYE€HMI 4aCTOTHOM COCTABIISIO-
et BHOpon300pakeHus B KaXKI0H CTPOKE;

0 — CPEeIHEKBAIPATHIECKOE OTKIOHEHUE PACIPEICICHISI MAaKCUMAIIbHBIX 3HAaUCHHH
YaCTOTHOHN COCTABIISIONICH BUOPOM300paKEHUS B KKIOH CTPOKE.

Panee (MunkuH, Hukonaenko, 2017) ObLu IPeIOKEHbI 1BE (GOPMYIIBI pacueTa
tekyuiero [1OC: 6e3 yuera Bnusiaus npenpigyiero [1OC (popmyna 5) mo MruoBeH-
HBIM 3HAYCHUSIM HHPOPMAITMOHHOM U SHEPreTHUECKON XapaKTePUCTUKH U C yUETOM
BiustHus npensiaymiero IPC (Gopmyna 6) Mo pa3HOCTH COCTABISIOMINX 32 TIEPHO
MPEIbSBICHUS CTUMYJIA.

P,=1-E, )
P, =(I-1)) + 2|E ~E,|sin4 (6)
! 2 ! 1

A:

\/(12_[1)2 +(E1 _E2)2

Ilenbro MaHHOTO WCCIEMOBAHUS SBIISICTCS O0OBEIUHEHNE METONOB (PU3HUKHU, KU-
OCpHETUKM W TICUXOJOTHUHU IS U3MEPEHUS XapaKTePUCTUK JTUYHOCTH YeIIOBEKa
IyTeM pa3paboTKu WH()OPMAITHOHHO-(DU3MIECKOW CUCTEMBI M3MEPEHUI Ha OCHOBE
CYIIECTBYIONUX MPUHIUIIOB U3MEpPEHUs (PU3NYESCKUX BEIHYNH, UCIOJB3YEeMbIX
MesxynapoaHoit cucremoit enxuaut (CH).

Matepuanbi n MeTtoabl

B nanHOM HCcIieIoBaHUH TIPOBE/ICH aHAIN3 OTKPHITON 0a3bl JAHHBIX PE3YJIbTaToOB
nicuxopusuonorudeckux rectupoannii S00 ucnwityemsix (https:/psymaker.com/
downloads/MIS Stat 500 EN.zip) pa3iuuHbIX LEIE€BbIX IPYIII (BOCHHOCTYXAIIUE,
cnopremensl, UTP, ctynenTsl) nporpammotii [podaiinep+ (Munkun u ap., 2023;
Cenus u np., 2023). Paccmotpens! 4 BapuanTta usmepenuii u pacueros [1OC u [1OP
Ha MHOTO()aKTOPHbIE CTUMYJIbL, IPEJIOKEHBI KPUTEPUU ONTUMaNILHOTO pacuera [IDP
Ha CTHMYJIBl U U3MEpeHUsI HH()OPMAIIMOHHO-(DU3NYECKUX BEITMUNH XapaKTEPUCTUK
JIMYHOCTH.

Uccnenytores asa anropurma (popmyinst 7, 8) usmepenust [1OP (dP) na ctumysist
IUIs ABYX BapuaHTOB pacdeta Texyuiero [IOC P, u P, , npoussoaumMoro mo panee
n3BeCTHBIM hopmymam 5, 6.

sin®

dPt:|Pt2_Ptl| (7)
dpmax :Pmax_Pmin (8)
B nporpamme Ipodaiinep+ ans ycpennenus pesynsraroB [IOP Ha ananoruunbie

CTUMYJIBI OJTHOTO TECTUPOBAHNS MHOTO(AKTOPHBIMHU CTUMYJIAaMHU IPUMeHseTcs (Gop-
myna dP=(dP,+dP,)/2, a kaxnas XxapakTepUCTUKa JIMYHOCTH U3MEPSAETCS IBaKIbI
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¢ Oum3KkKUMU 110 cMbIcity ctuMyniamu (Schaht, Sommer, 2009; Vygotsky, 1925). Ilpu
pacuete 110 popmyiam 7, 8, [IOP Ha cTUMYIIBI MOYKET UMETh TOJIBKO MOJI0KUTEILHOE
3HavyeHue, a tekyuee [1PC, Bpruncngemoe o Gopmynam 5, 6, MOKET UMETh Kak
MTOJIO’KUTENBHOE, TaK U OTPHUIIATEIHHOE 3HAUCHNE.

B kayecTBe KpUTEpHEB OLIEHKH KOPPEKTHOCTH M3MEPEHMs (MUHUMH3ALMHU 110~
rpemHocTH) Tekymero 3HadeHus [1OC u IIOP BrIOpanHb! 1Be MaTeMaTHYeCKUe
XapaKTePUCTUKN: MAaKCUMAaIIbHBIN ypoBeHb Koppemsiuuu Mexny 1IDP Ha ctumynsl
CIOCOOHOCTEH/IOpoKOB 1 01130cTh [IDP K HOpMaTbHOMY pacnpeaeIeHUI0 ¢ MHHU-
MaJIBHBIM CPEIHEKBAAPATHIECKUM OTKIOHEHUEM.

Pesynbrathl uccrieqoBaHum

[ BBIOOpa onTUMabHOTO anroputMa pacdera [IOP Ha ctumyn o nmerommeics
0a3e panHbIxX uccienoanuii [IOP 500 ucnbiTyembix Ha 48 ctumysios, 24000 T1OP
(500%x48=24000) ObLTH TOCTPOCHBI M UCCIICIOBAHBI 3 CTATUCTHICCKUE XapaKTepH-
cruku [1OP, onpenenennsie ans kaxaoro us 4 Bapuantos pacuera P u dP (popmy-
nel 5, 6, 7, 8), BRIpaXKEHHbIE HE B OTHOCUTENFHBIX €IMHUIIAX, KaK B MPEABLIYIINX
uccnenoBanusax (MuHKuH U 1p., 2023; Cenun u np., 2023), a B HOBBIX HH(pOpMaIIU-
OHHO-()M3UYECKUX STUHHUIIAX BHOpaxX (COKpaIeHHO — BOP), OmpenecHne KOTOPBIX
pPaccMOTpPEHO Jlajiee B JaHHOM HCCIIEZIOBaHUU.

KoppensiumoHHasa 3aBUCUMOCTb CyMMbl 24 NMOP
Ha CTUMYyJbl CNOCOOHOCTEN N NOPOKOB

Koppensmuonnsie 3aBucuMocTt cymmbl 24 [IOP (mexay cymmoii 24 [1DP Ha
CTUMYJIBI TOPOKOB M cyMMoii 24 [I®P Ha ctumyssl criocodHocTei ans 500 uccrne-
JOBAaHMI1) Ha CTUMYJIbI CIIOCOOHOCTEH M MOPOKOB IO PE3YJIbTaTaM CTaTUCTUYECKOM
00paboTku 0a3bl gaHHBIX 500 TECTUPOBAHUH NPU Pa3IMYHBIX BapUaHTaX pacueTa
tekytero [1OC (P) u [1OP wa crumynst (dP) npuBenens! Ha pucyske 1.

a
dP, vbr IE24/524 r=0,515999215 dP, vbr 1E24/524 r=0,788998617

04 oz

035

0 o1 02 03 04 05 06 0 or 02 03 0 os 06 o7 08 05

[|E]M|24 dpl vbr [|E]M|24 dP, vbr
dP'e; (f1) Psin; deax; (f2)

P

sin?
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8
dP, vbr IE24/524  r=0,513626329 dP, vbr 1E24/524 r=0,78950764
06

035

o
. o1

oe oe
o 005 [ 015 02 025 03 035 01 o5 0 01 02 03 04 05 06 07 o8

[EIMI24 dP, vbr [IEIMI24 dP, vbr
P dP; (f3) Pies AP o (f4)

Puc. 1. Pesynbmamsl cmamucmuyeckol obpabomku 6a3bi daHHbIx 500 mecmuposaHuli
Koppenayuu mexdy NOP Ha cmumyrbl ciocobHocmel u rnopokos 071 pasnuyvHbIX
gapuaHmos pacdema P (mekyweeo N®C) u dP (usmeHeHus [DC). r — 3HayeHue
KoapghuyueHma koppensayuu lNupcoHa

3dechb u danee Ha pucyHkax 2, 3 u 8 mabnuuye:

P, — mekywee N®C, sbiyucrieHHoe 1o ¢popmyrie 5;
P, — mekywee N®C, ebiqyucrieHHoe 1o ¢popmyrie 6;

dP, — lN®P ¢ npuss3skoli K cMeHe CIMuUMyIios, 8bI4UCIIEHHOE 10 ¢hopmyrie 7;
dP,.x — NN®F, usmepsemas no nokanbHbiM akcmpemymam [1PC 60 epems npedbssreHus
cmumyna, ebl4ducrieHHas no gpopmyne 8;

1, f2; £3; f4 — ¢palinbl pacdemos cmamucmudeckux xapakmepucmuk [1®C u N®P e Excel,

npusedeHHble 8 O0MNOMHUMEbHbIX Mamepuarnax.

ie?

Haunbonpmmit Ko3hPUIIHEHT KOPPEIAIUA MOKa3al pacueT, IPUBCICHHBIA Ha

pucyske 1r, st koroporo Tekyinee [IOC onpenensiock o Gopmyie 5, a [IOP —
o ¢opmyiie 8.

MnotHocTb pacnpeneneHue NP
Ha 48 cTumynos

IInotHOCTH pacnpenenenus IIOP Ha 48 cTuMysI0B MO pe3yiabTaTaM CTaTUCTHU-

yeckoi 006paboTku 6a3wl gaHHBIX 500 TecTupoBaHWi A 4-X BapHAHTOB pacueTa
tekymero [1OC (P) u [1OP na crumynsl (dP) npuBeneHa Ha pucynke 2.

[InotHocTH pacnpenenenuii [IOP, npuseneHnbie Ha pucyHkax 20 u 2r NPUMEPHO

OJMHAKOBO OJM3KHM K HOPMAaJbHOMY 3aKOHY pacipeznenenus. [lpu sTom makcumym
pacripefieNieHrsl Ha pucyHKe 2T BoIpaxkeH Oosee siBHO (2000 oTcueToB) a pazdpoc
3Havyenuit menpie (SD=0,138). Ha pucynke 26 MakcuMyM pacrpeesieHHs UMeeT
1624 orcuera (SD=0,168). lns npuBeaeHHBIX pacipeaeeHUH HCXOAs U3 BBIOpaH-
HOTO KpUTepysi (MUHUMAaJIbHAS JUCIIEPCHS) IPEATNIOYTUTEIbHBIM BAPHAHTOM pacueTa
SBIISIETCS] PUCYHOK 2T, T/Ie TakXKe Kak Ha pucyHke 1T tekymee [1OC onpexnensiocs
o gopmysie 5, a [IOP — o popmye 8.
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N n MIYS (src) a N 0 M (src) 6
B0 1800
1600
200 140
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dp, vor dP, vbr
F’sin; dPt; (ﬂ) Psin; deax; (f2)
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Fil)
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dh vor dP,vbr
(B) Pie; dPt; (f3) (F) Pie; dpmax; (f4)

Puc. 2. Pesynbmamsl cmamucmuyeckol obpabomku 6a3bi daHHbIx 500 mecmuposaHuli
nnomHocmet pacripedeneHuli [NOP o 48 cmumynam O pasfiuyHbIX 8apuaHmMos
pacyema P (mekyweeo MN®C) u dP (usmeHeHus MN®C)

PanxunpoBaHue NPP no ypoBHIO 3HAYMMOCTU
ana 12 xapakTepucTuK JIMYHOCTU

Pawxuposanue [1OP no ypoBHIo 3HauuMoCTH 11 12 XapaKTepUCTUK TUYHOCTH
10 pe3yJibTaTaM CTaTUCTHUYECKON 00paboTKu 0a3bl qaHHbIX 500 TecTUpOBaHUil MpU
pasnuuHbIX BapraHTax pacdera Tekymero [IdC (P) u [IOP nHa ctumynst (dP) mpu-
BEJICHBl Ha pHCYyHKe 3. B mpuBeneHHBIX peUTHHraX CMEUIaHbl Pa3IMYHbIE YEPThI
JIMYHOCTH, IOTOMY YTO JUIsl OHOTO YEJIOBEKa BEAYIIEH YepTON JTMUYHOCTH SIBIIAETCS
onna (makcumanbHas [IOP), nas apyroro ueisoBeka BeAyIIel 4epTOil JTHUYHOCTH
sIBIIAETCS Ipyrasi, moatoMy PPR mist xaxknoro panra ycpeqHseT pa3Hble 4epThl JTU4-
HOCTH U II0OKa3bIBaeT TOJbKO paHru PPR.

[IpuBeneHHbIC HA PUCYHKE 3 pacHpeAesICHUs paH)KUPOBAHUS TIOKA3aIn OJIM3KUE
pe3ybTaThl JUIsl BCEX UCCIIEJOBAaHHbBIX BapraHTOB pacueToB P u dP, mokassiBatomue
HEOOJIBIIIOE TTPEUMYIIECTBO CpeIHUX 3HadYeHWH 11DP Ha cTUMYIIBI THIAPYIOIIIX
CIOCOOHOCTEH M OTCTAIOIINX OPOKOB.

JloBepuTtenbHas BeposSITHOCTD p (t-kputeprs CThIOACHTA) COBIAACHHSI CPEIHUX
3HaueHuil B BeiOopkax [1MDP Ha cTUMYIBI CHOCOOHOCTEH M TOPOKOB B 3aBUCUMOCTH
OT UX PaH)XKUPOBaHMS IIPUBEAEHA B TaOJIHLIE.
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Puc. 3. Pesynbmamsl cmamucmud4eckol obpabomku 6a3bi daHHbIx 500 mecmuposaHuli
paHxuposaHusi MNOP 1o yposHto 3Hadumocmu 0718 12 xapakmepucmuk iu4Hocmu
rpu pasnu4Hbix sapuaHmax pacdema P (mekywezo MN®C) u dP (uameHeHus [1PC)

Ta6bnuuya

[oBepuTtenbHas BEPOSTHOCTb P COBMAAEHUsSI CPEAHUX 3HAYEeHUI B Bbibopkax MPOP
Ha cTuMynbl cnocobHocTen (M) n nopokoB (S) B 3aBUcMMOCTM OT paHra MNoP.
[MokasaTenb 6L-60 onpegensieTca No pa3HOCTU MEXAY CPeAHUM 3HadYeHneM nepebix wectn MNOP
(nuaunpytowme NOP) n cpeaHnM 3HaveHnem nocnegHux wectu MNMPP (otcrarowme MNOP)

PaHr| BapuwaHT
MNP |o6paboTku

M| S p M| S p M| S p Ml | S p

0,392|0,342|0,00000001|0,507|0,475|0,00086020(0,318(0,279|0,00000001|0,421|0,394|0,00227930
0,303|0,286(0,01087913|0,428|0,416|0,17791527|0,246(0,232|0,00900853|0,354|0,346|0,24643968
0,250(0,246|0,47180828|0,386|0,379|0,39728758|0,204(0,201(0,46237558|0,320|0,315|0,44418731
0,217(0,215(0,67292030|0,352|0,353|0,94003493|0,176|0,176{0,94059340|0,293|0,293|0,98466095
0,192|0,191/0,85787249|0,327|0,330(0,6049444110,154(0,156|0,59431373|0,272|0,275|0,58539518
0,169|0,169(0,87311852|0,307|0,307|0,94972141|0,136(0,139{0,41181145|0,256|0,258|0,64590175
0,149|0,153(0,23672036|0,287|0,289|0,69497942|0,120(0,124(0,10542387|0,239|0,243|0,40218091
0,131|0,135(0,15539739|0,265|0,268|0,53650008|0,104(0,109{0,04006747|0,222|0,227|0,29097469

OIN|O|O|R|WIN|—
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Tabnuya (okoH4YaHue)

f1 f2 3 4

PaHr| BapuaHT
MNP |o6paboTtku

M| S p M| S p M| S p Ml | S p

0,113|0,116|0,19200818|0,244|0,250|0,27209015|0,089|0,094|0,01739704|0,207|0,212|0,24627582
0,094/0,098/0,13213990|0,223|0,230(0,11821292|0,074|0,079|0,019541410,190|0,195|0,16142296
0,076)0,078|0,38282567|0,197|0,206|0,05958173|0,058|0,061|0,06608967|0,170|0,177|0,07154039
12 10,052(0,054(0,27784754|0,164/0,173/0,01910295|0,037|0,040(0,05361604 |0,142|0,150|0,01475910

2'6 0,151/|0,136(0,000017940,154|0,141{0,00028525|0,125|0,112(0,00000697 |0,124|0,113|0,00034711

©

_
o

N
N

L{Berom B TaOJMIIe BBIICICHBI 3HAUCHUS JJOBEPUTEIBbHOMN BeposTHocTH P<0,05.
Jnst Bcex BapuaHToB pacueTta dP HaOmoaaloTCsl CyIeCTBEHHBIE Pa3Inyus IS Cpel-
HuX 3HaueHui muaupyoumx [1OP u unterpansubix [IOP (6L-60) mexay [IDP na
cTuMyIbl ciocodHoctelt (MI) u mopoxos (S).

O6cyxaeHue pe3ynbTaToB UcCreaoBaHUN

[Tepexom oT u3MepeHHsI OTHOCUTENbHBIX 3HaUeHN [IDOP (MunkuH, HukomnaeHko,
2017; MunkuH u 1p., 2023; Cenun u ap., 2023) x u3mepenuto [IOP B aGcomoTHBIX
3HAYEHUSIX O3BOJIWI CYLIECTBEHHO MMOBBICUTH HHPOPMAaTUBHOCTH U3MEPSEMBIX Be-
smarH [IDP, n30aBUTHCS OT JIOKAIBHBIX 3KCTPEMYMOB B TUIOTHOCTH pacrpeieIeHUI
Ha 3HadeHnsx 0 u 100% (Cemua u 1p., 2023), a TakKe MOTYIUTH KAYECTBEHHO HOBBIE
KOPPEISIIHOHHBIC 3aBUCUMOCTH MKy [IDP Ha cTUMYITBI CITOCOOHOCTEH U TIOPOKOB.
[IpuBeneHHbIE HA pUCYHKAX 1—3 cTaTHCTHUECKHE Pe3yIbTaThl 00paboTKu (GUKCHPO-
BaHHOro maccusa [IDP, nosry4eHHBIX Pa3HBIMU METOJAMH BBIYMCIEHUN TEKYILErO
3navenus [1OC (P) u IIOP na ctumynsl (dP), mokasanu cyiiecTBEHHbIE pa3iIHyHs
B 3aBHCHMOCTH OT HCIIOJIb3yeMOro MeTojia BeruuciieHus P u dP.

B nacrosimee Bpemsi He CyIIECTBYET €IWHBIX MOAXOMIOB K 00paboTke (u3no-
JIOTHYECKUX CUTHAIOB (BRI3BAHHBIX TOoTeHIINAI0B evoked potential, EP; morentman,
cBsi3aHHbBIN ¢ coObITHEM event-related potential, ERP), BeI3BaHHBIX peakiineit Ha pas-
JIMYHBIE MPOCTHIE U CIIOXKHBIE, CBETOBBIE, 3BYKOBBIE MM AJIEKTPUUECKHE CTUMYJIBI
(Emmerson et al., 1987; Zald, 2003; Yeung, Sanfey, 2004; Cacioppo, Tassinary,
Berntson, 2007; Schreuder et al., 2016). Kaxnpiii pu3ronoruueckuii CUrHan nMeeT
CBOIO crienn(UKy OTKJIOHEHWH Ha BHEIIHWE CTUMYIIBI, HampuMep curHaisl D00
AMEIOT XapakTepHble BpeMeHHbIe poMexyTku (100, 200, 300 Mc), 110 KOTOPBIM
MIPUHSITO OLIEHUBAThH PEAKIINIO UCIIBITYEMOT0 Ha MPEeabsBIsieMbIi cTUMY (Cacioppo,
Tassinary, Berntson, 2007; Leroy et al., 2017).

Curnan tekyuiero [1OC npu npeabsaBaeHMH MHOTO(AKTOPHBIX CTUMYJIOB, H3MeEpsie-
MBIl TEXHOJIOTHEH BUOPOU300pasKeHNS, HATIOMUHAET CHHYCOH/TY, TIEPUOJT KOTOPOH NpH-
MEpPHO paBHSIETCS TBOWHOMY HHTEPBAITY TIPEIBSABISIEMBIX CTUMYIIOB (MunkuH, 2021).
Ha pucynkax 4a, 40 nmpuBeAeHB BO3MOXHBIC BApHAHTHI BPEMEHHBIX 3aBHCUMOCTEH
tekymiero [1OC, Berancnsgemoro mo Gopmynam 5 u 6 B cirydae uaeaabHON MPUBSI3KU
skctpemyma [1DC k cmeHe crumya (puc. 4a) u ipu ee oTcyTCTBHU (pHC. 40).
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Puc. 4a. deanbHoe usameHeHue mekyujeeo NPC ¢ yemkol epemMeHHOU npuss3kol
K cMeHe 5-cekyHOHO20 cmumyna. JlokanbHbIl akcmpemym mekyujezo [1PC cosnadaem
C MOMEHMOM CMeHbI cmumyra

— MakcumaribHoe 3HadeHue [1®C 8o epemeHHOM uHmepaare i-20 cmumyna;
Pimin — MUHUMasbHOE 3HadeHue [PC 80 8pemeHHOM UHmepsare i-20 cmumyra;
dP, — makcumarbHoe usmeHeHue [N®P e npusedeHHOM 8peMeHHOM UHmepsare;
dP; — muHumansHoe usmeHeHue PP & npusedeHHOM 8peMeHHOM UHmepsare.

P.

imax

B nneansnom ciydae mpussizku [IOP x ctumyiry, mpuBeIeHHOM Ha PUCYHKE 4a,
BennunHa [1OP onpenensercs kak Moaynb pazHocTH [IOC B MOMEHTHI CMEHBI TI0-
CJIEIOBATEIIBHBIX CTUMYJIIOB.

1P, B6p

Pomax ]
\ TK /

to

Y ___
. _Pomin _____|
N
—— Omin >le »ie >
S5¢ 5¢ S5¢ S5¢

Puc. 46. NsmeHeHue mekyweeao [NOC npu omcymemeuu Yemkol 8peMeHHOU Mpusesiaku
K cMeHe cmuMyna u HeobsidameribHbiM nepexodom Yepes 0 80 8pems rpedbsisreHuUsI
cmumyrna
— MakcumarnbHoe 3HadeHue [TOC 6o 8peMeHHOM uHmMepesare i-2o cmumyna;
P

'min — MUHUMasIbHOe 3HadeHue 1PC 8o 8peMeHHOM UHmepsare i-20 cmumyria;
dP; — usmeHeHue [1PP g i-om epeMeHHOM UHmepsarie.

P.

imax



22 B. A. MunkuH

Ecnu tekymee [IPC He nmeer 4eTKOM MpUBSI3KK K cMeHe cTuMyda (puc. 40),
TO TPaBUJILHEE OIPEAEIATH BIUSHUE CTHUMYJA HA HUCIBITYEMOTO IO SKCTpeMallb-
HeIM 3HaueHusiM [IDC, nabmonaeMbIM B IEPHOA MIPEObsBICHUS cTUMYa. Panee
On110 okazano (Munkun, brnank, 2021; Munakun, 2021), 9T0 BpeMeHHast TPUBSI3Ka
[IDP x cMeHE CcTUMYIIOB 3aBUCUT OT MHOXECTBa (PaKTOPOB KaK BHELIHMX (TIEPHOA
MIpeIbsABICHUS CTUMYJA, BIUSHUE BHEIIHEH OOCTAaHOBKHU M T.JI.), TAK U BHYTpPEH-
HUX (3HAYUMOCTb CTUMYJIA JJIs1 UCTIBITYEMOTr0, CKOPOCTh PEaKkiy, BO3PacT U T.1.).
Ucnpityemslii ¢ Bicokoil ckopocThio [IDP mnn Gosnpliieil akTUBHOCTHIO HEPBHOM
cucremsl 1o [1aBnoBy (I1aBmoB, 1951) GeicTpee pearupyer Ha CTUMYJI, 1 BDEMEHHOE
n3menenre [1OC meHsieT HanpaBieHUE paHbIIe, YeM MOSIBUTCS CIEAYIOUINH CTH-
My (BpeMEHHOH MHTepBal t; Ha pucyHke 40). McnbiTyemblii ¢ HU3KOH CKOPOCTBIO
n3menenus [1OP (TopmoxkeHreM HEpBHOM CHCTEMBI) MOXKET 3aXBATUTh HECKOJIBKO
MHTEPBAJIOB OJIHOHANpaBIeHHbIM n3MeHeHHeM I1IDC (BpeMeHHbIe HHTEPBAHI t, t,, t;
Ha pucyHke 40). Bo BpeMsi 0JIHOrO TECTUPOBAHUS BO3MOKHBI JIFOObIC BapUAHTHI
pearupoBaHusl Ha CTUMYJI, T.K. KaXAbIi CTUMYJ UMEET COOCTBEHHYIO 3HAUUMOCTb
JUTS UCTIBITYEMOTO ¥ HE MCKIIIOUEHO BIIMSHUE MIPEJIbITYIIEro CTUMYJIa Ha MOCIIeayI0-
mui, HazeBaeMoe 3¢ dekrom Kymnemona (Kymnermos, 1929). Panee 6p110 1MokaszaHo,
YTO YBEJIMYEHNE BPEMEHH IMPEIbsABICHHS CTUMYJa WIH May3bl MEXKAY CTUMYJIaMU
HE YIPOILAET, a TOJIBKO YCIOXKHIET 00padOTKY M CHM)KAeT TOUHOCTb BBIBICHUS
3HAYUMOCTHU CTUMYJIA Jijisi uctibityeMoro (Munkus, 2021), mosToMy B mporpamme
[Ipodaiinep+ 66T BEIOpAH S-CeKYHIHBIA HHTEPBAJ IS TIOCEI0BATEIHLHOTO MPEIb-
sBieHusI ctuMyoB (MuskuH U ap., 2023). HeGomnbioii S-cekyHAHBIH HHTEpBaI
HpebsBICHUS CTUMYJIA I103BOJISIET UCIIBITYEMOMY HaXOJUThCS B KBa3UCTALIMOHAPHOM
[M®C (ITononuukos, 2013) 6G1u3KOM K cpeiHEMY ypoBHIO romeoctasa (Cannon, 1932)
BO BpeMsI BCEro TECTHPOBAHUA, YTO 0OECIIEYNBAET OOJBIIYI0 TOYHOCTh H3MEPEHUS
[OC (Munkun, 2019) u [1OP na crumyn. Kakoit u3 BapuantoB n3menennit [1OC
IOJT IEUCTBUEM TIPEIBSIBISIEMBIX CTUMYJIOB Mpeo0iafaeT, uaealbHbli (puc. 4a) wim
0e3 BpeMeHHO MpuBs3KH (puc. 40) goinKkHa ObLa 1oKa3aTh 00padboTka 6a3bl JaHHBIX
500 I1DP mpu pacyere P u dP o hopmynam 5, 6, 7, 8 1 aHa)IN3 OJIYUCHHBIX CTATH-
CTHYECKHX PE3YJIbTaTOB 110 YKa3aHHBIM KpuTepusiM. [loctapatoch MOSCHUTD JIOTHKY
BBIOOpa MakCHMaJbHOTO YPOBHs Koppessiun Mexay [1OP na crumynsl crioco6-
HOCTEW ¥ OPOKOB, a Takxke 0nu3ocTy pacnpeneneHus [IOP k HopManbHOMY 3aKOHY
pacrpeneneHus: B Ka4eCTBE OCHOBHBIX KpUTEPUEB NIPABUIIBHOCTH pacuera [IDP.

[lepBoHavanpHO OBLTO TOHMMaHKE, YTO cpaBHeHHE n3MepeHwuii [IDP texHomorneit
BHOPOU300paKEHUs C JAPYrUM METOJIOM M3MEPCHHUS (PU3UOJOTHYCCKUX CUTHAIOB
OUYCHb CJIOXKHO WJIM AAaXKE MPAKTHUYECKH HEBO3MOXKHO M3-33 YUCTO TEXHMUYECKUX
Mpo0sieM M OTrpaHUYEHUH, IPUCYTCTBYIOMIUX B JIPYTHUX TEXHOJOTUSAX U3MEpPEHUS
(bU3MOIOTMYECKUX CUTHAIOB, YTO OOBIYHO OTPAaHMYMBAET KOJINYECTBO NCUXOPU3HO-
JIOTMYECKUX UCCIIeIOBAaHUH HECKOJIBKUMHU JAECATKAMU HCIBITYEMBIX B JIy4IlIeM clydae
(Hall, 2023; Cacioppo, Tassinary, Berntson, 2007). [loaToMy BBIBOJIBI O TIPaBHIIb-
HOCTH TOT'O MJIM MHOTO MeToa m3Mepennit [IOP neodxoanmo nenare npu cpaBHEHUH
PE3yJIbTaTOB, MOIYYCHHBIX TEXHOJIOTHEH BUOPOU300paKEHUs, HCIIONIb3YS Pa3JInuHbIC
(hopMyITbl 00paOOTKM UCXOHBIX JJAHHBIX aHaN3a MUKpoBHOpanuii. Tem Gomee, 4To
TIPH TECTUPOBAHKUHU TIporpaMmMoii [Ipodaiinep+ 3amuceBaeTCs 3HAYUTETHHBIN 00beM
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HCXOJHBIX XapaKTEPUCTUK MUKPOBUOpanuii ucnsityemoro ¢ yactorot 10 I'i, koTo-
pBIe MOKHO TIpeoOpa3oBaTh B 3HadeHne [IDP MHOKECTBOM pa3ITUYHBIX METOJIOB.

[lepBbIM BBIOpaHHBIM KPUTEPHEM CPABHUTEIHHON OLEHKH aJrOpPUTMOB pacuera
aBIsieTcst Koppersinus Mexry [1OP Ha cTUMyIBI cTOCOOHOCTEH 1 TOPOKOB /IS pa3-
JIMYHBIX BAPHAHTOB pacyera. PUCyHOK 1T mokaszai MakCUMalIbHYIO KOPPEISLHIO TIPH
pacuete [1DC no popmyiie 5 (ITDOC onpenensiercs o MrHOBEHHBIM 3HaueHusM [ 1 E
0e3 yueTa BIUSHUS OpeasIayero crumyia), a [lIdOP — no ¢popmyse 8 (c yuerom mak-
CUMAaJIbHOTO U MUHUMaIbHOTO 3HaueHus [1DC 3a nepros npeabsBIeHUs CTUMYTIA).
[IpennonoxxutenbHo BbIcOKask Koppessinus Mexay [IDP na cymMmy 3HaunMBIX U He-
3HAYUMBIX CTHMYJIOB CIIOCOOHOCTEH M TOPOKOB ONPEIEISICTCS YPOBHEM TOPMOKEHHS
HepBHOH cucteMsbl (I1aBioB, 1951), He3aBHCUMBIM OT CMBICIIOBOI HAINPaBIEHHOCTH
MPeIbSBISEMBIX CTHMYJIOB, TaK Kak oomiee cooTHomeHne cymm [IDP cnocobHo-
CTeH M MOPOKOB Y BCEX MCIBITYEMbIX IPUMEPHO OAMHAKOBOE M cocTasiseT 50/50
(Cenmun u np., 2023). st KaXXKA0T0 UCHBITYEMOTO €CTh 3HAYUMBIC U HE3HAUYNMBbIS
crocobHoctr u nopoku (Brud, Rogoza, Cieciuch, 2020; Munkun u mp., 2023),
a obmas cymma [IOP Ha cTUMYIIBI ClTOCOOHOCTEH I TIOPOKOB HE 3aBUCHUT OT MPO-
(bunsg crmocoOHOCTEH-TTOPOKOB, HO 3aBHCHT OT BHYTPEHHETO (DH3UOJIOTHISCKOTO
rapaMeTpa JMYHOCTH. JIOTHYHO MPeNnoNoKUTh, YTO TAKUM MapaMeTpoOM SBISETCS
YPOBEHb TOPMO’KEHHSI HEPBHON CUCTEMBI U, €CIIM UCTIBITYEMBbIi aKTUBHO pearupyer
Ha CTUMYJIbI 3HAYMMBIX CIIOCOOHOCTEH, TO OH TaK)Ke aKTUBHO PearupyeT Ha CTUMYJIbI
3HAYMMBIX IIOPOKOB, CJIEZ0BATEIBHO BbICOKas Koppessiuus cymmbl IIOP Ha crumy-
JBI CIIOCOOHOCTEH U MOPOKOB SIBJISIETCSl KPUTEPUEM MpaBUIbHOCTH pacuera [IDP.
JIONOJTHUTENBHO IOIY4aeTCsl, 4YTO IEPEX0/ C OTHOCUTENIbHBIX CANHUL U3MEPEHUS
[1DP na abconmoTHBIE MTO3BOJISIET U3MEPUTH YPOBEHb TOPMOKEHHUSI HEPBHOW CUCTe-
MBI, TIPE/ICTABJISAIONINI BEKTOPHOE PACCTOSHHUE OT HYJS JI0 TOUYKH Ha pHCyHKe IT,
T.K. KaKJas TOYKa Ha KOPPEJALUOHHON 3aBUCHMOCTH ONpENENsIeTcsd CyMMapHOi
[1OP na 24 cTuMyna TOpoKOB (BepTHUKaIbHAs OCh) U cymMmmapHo# [IDP na 24 ctumy-
na criocoOHOCTeH (TOPpU30HTAIbHASL OCh) IS KaX10ro ucnbiTyemoro. Heodoxoaumo
OTMETHUTb, YTO MPEABIAYIIUN MOJIXO0/ C aHAIU30M OTHOCUTENbHBIX 3HaueHuil [1OP
(Cenun u np., 2023) He MO3BOJISLT ONPEIEIUTD YPOBEHb TOPMOKEHHS HEPBHON CUCTE-
MBI, B HeM MakcumainbHast [IOP kaxxaoro ucneiryemoro npuaumanacs 3a 100%, aro
BblpaBHKBaNO [IDP Bcex ncnbITyeMbIX, HE JaBajlo BO3SMOKHOCTH CPAaBHEHUST MEXKILY
WCIIBITYEMBIMH 110 YPOBHIO aKTUBAI[MN HEPBHON CHCTEMBI U 3aTPYAHAJIO CPAaBHEHNE
pa3nyHbIX anroputMoB pacuera [1DP.

BropbiM BEIOpaHHBIM KPUTEPHEM SIBISIETCS OJIN30CTH MOTYYSHHOTO pacipeene-
Hust [IOP HopMabHOMY 3aKOHY paclpeaesieHus P MUHUMAaIbHOM pa30poce 3Ha-
yeHu#t [1OP st paznnyHbIX BapuanToB pacuera. [ obecnieuenus u3mepenus [1OP
C MaKCUMaJIbHOW TOUHOCTHIO MIIM C MUHIMAIIbHOH morpentHocThio (MunkuH, 2019)
pacrpe/eneHre Ha 3HAYUTEIbHONW BEIOOPKE JOJKHO OJIM3KO COOTBETCTBOBATH HOP-
MaibpHOMY 3akoHy (HoBurxkuii, 1975). CymecTBeHHOE OTKIOHEHUE pacTpeesieHIs
OT HOPMaJIbHOT'O 3aKOHA CBMJIETEILCTBYET O 3HAYMMOM BIIMSHUU TTOCTOPOHHETO
(hakTopa Ha pe3ynbTaT U3MepeHnid. Paree OblI0 oKa3aHo, 4To Tekymee [1DC nc-
MBITYEMOT'O TIOCTOSIHHO M3MEHSIETCSl KaK M3-3a BIMSAHUS BHEIHUX (akTopos (Lewin,
1935; Minkin, Myasnikova, 2018), Tak 1 3a c4eT XpOHOOHOJIOTHIECKIX MEXaHU3MOB
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nojiepkanus Oananca win romeocraza (Halberg, 1987; Munkun, brnank, 2021),
T.€. OHO HE JIOJDKHO OCTaBaThCs 0€3 M3MEHEHHUS BO BPEMS MPEAbSBICHUS CTHUMY-
na. [loatomy nmpennonaranocs 3Haunmoe nu3menenue I[1OC 3a Bpemsa ctumyia, 4To
W ToKa3anu pucyHku la, 10, 1, u Tonbko anroput™m pacyera P u dP pucynka 1B
OKa3aJl SKCIIOHEHIINAIBHYO 3aBUCIMOCTh BEJTMYMHBI PEAKIIMU Ha BHEITHUN CTHMY!L.
OKCIOHEeHITMATbHAs 3aBUCUMOCTH 03HAYAET, UTO JJIS aJITOPUTMA PacyeTa IMI0THOCTH
pacripeiesieHusi CTUMYJIOB Ha PUCYHKE 2B B OOJBIIMHCTBE CIIy4aeB HaOI0aach Hy-
JieBasi peakius Ha CTUMYJL, YTO TPOTUBOPEUYHT paHee NOoMyueHHBIM qanHbIM (Minkin,
Myasnikova, 2018). OTmedy, 4TO MaKCHMalbHas OJM30CTh K HOPMaJIbHOMY 3aKOHY
pacupeeieH sl IpUu MUHUMAaJIbHOM pa3Opoce 3HaueHuii [1DP nabiromaercs mis
pucyHka 2r i pacueta tekyuiero [1OC ¢ ucnonb3oBaHEM MIHOBEHHBIX 3HAYCHHIM
u pacueta [I®P o pazHocTH MakcHUMaibHOTO U MUHUMasbHOTO 3HaueHus [1PC 3a
TIEPUOJT TIPEABSABICHUS CTUMYJIA, TIPY TOM PE3yJIbTaThl, IOKa3aHHBIE HA PUCYHKE 20
(M=0,307; SD=0,168) He3HAUUTENTHHO YCTYIAIOT MPUBEJACHHBIM Ha PUCYHKE 2T
(M=0,257; SD=0,138).

Taxkum 00pazom 1Mo BEIOpaHHBIM KpUTEPHUSIM (MakCHUMaNbHas KOPPEISIHS OMIIO-
3uruoHHBIX [IOP 1 HOpMaTBHOCTH pacupeneieHus P MUHAUMAILHOM pazdpoce)
pacuet tekymero [1OC no ¢popmyne MrHoBeHHBIX 3HaueHUH (hopmyna 5) u [1OP
10 DKCTpEeMaJIbHBIM 3HaUeHUAM ((popmyra 8) mokazana MpeuMyIIecTBO B TOYHOCTH
(Munkun, 2019) 1 KOPpEeKTHOCTH HaJl APYTHMH AITOPUTMAMH PacueTa U MOKET OBbITh
MPHUHST 32 OCHOBHOM pacyeT HOBOW eauHUIbl u3mepeHus [IOP, koTopyto s Ha3Bal
BUOPOH.

HecmoTtps Ha 3ameTHYIO pasHuity Koppemsauu [IOP (puc. 1) u utoTHOCTH pac-
npeneneHuid (puc. 2), pacCYUTaHHBIX PAa3IMYHBIMU QJITOPUTMaMH, BCE aJrOPUTMEI
MTOKa3aJIy TTOXO0XKHIA Pe3ynbTaT 1Mo pamkupoBanuio [IOP Ha ctumyel ciocoOHOCTEH
1 1opokoB (puc. 3). C Beicokol BeposATHOCTHIO [IDP Ha nmuaupyromnie ciocoOHOCTH
npessbiaer [I1OP Ha nuaupyrone nopoky, a IIOP Ha orcTaromue nopoku MpeBbl-
maet [I®P Ha oTcraromue criocooHoctu (Tabnuia), kak u OBUIO OTMEUEHO paHee
IIpH pOBeeHNH OTHOCUTENbHBIX n3Mepenuil [1OP (Cenun u ap., 2023). To, uro
HCCIIeIyeMble allfOPUTMBI pacueTa Mallo BIHSIOT Ha pamxupoBanue [IDP crocoo-
HOCTEH 1 TIOPOKOB CBSI3aHO C MPEIbSIBIEHNEM CTUMYJIOB B riporpamme [Ipodaitnep+
o MeToay 30H cpaBHeHus (Backster, 1963), mpu kotopom meTon pacdera [IOP He
SIBJISICTCST OTIPEEIISIONTNM, JJII KOPPEKTHOTO CPaBHEHHUS BaKHO, 4T0OBI Bece [1DP
PacCUNTHIBATIUCH OJMHAKOBO. OHAKO /ISl IPOBEICHUS (PU3NIECKHX, UITH, B HAIIIEM
ciydae, nHGpOpMamoHHO-QU3NIECKUX U3MEPEHUI HEOOXOMMO CeaTh YeTKHM
BBIOOD MeXy anroputmamu pacdera [IDP. Mcxozs u3 momydeHHBIX pe3yabTaToB,
MpEeICTaBICHHBIX HAa pUCYHKAX 13, 111st KoppekTHoro uzmepenus [1OP neo6xommmo
OTIPENIETIATH JIOKaJIbHBIE MAaKCUMYMbl 1 MUHUMYMEBI [IOC BO BpeMmsi mpenbsaBIeHHAS
CTHMYJIOB, @ HE B MOMEHTBI CMEHBI CTHMYJIOB, TOr/Ia OoJiee MpaBUIBLHO padoTaeT
tdhopmyna 8 mis pacuera mameneHus [IDOC Bo Bpems MpeabsABICHUS CTUMYJIOB.
Hecmotpst Ha TO, uTO opmyna 8 siBHO MMeeT OOJBIIYIO YYBCTBUTEIBHOCTh K pa3-
JUYHBIM IITyMaM BO BpeMs MPEIbSIBICHHUS CTUMYJIa, yeM GopMmyia 7, U 3HAYEHUS
dP, momydaemoe o ¢opmyne 8, Bcerna OoJibllie WU paBHO, YeM 3HavyeHue dP,
norydaemoe 1mo gopmyne 7 (cpemnee dP=0,097 BOp Ha pucyHke 2B, a cpeaHee
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dP=0,257 BOp Ha pucyHKe 2r), NpUBsA3Ka K KOHKPETHBIM BPEMEHHBIM HHTEpBajIaM
CMEHBI CTUMYJIA TaeT OOJBIIYIO TIOTPEeIHOCTh onpenencaus [IOP u3-3a orcyTcTBUS
HAeaNbHBIX UCTIBITYEMBIX, MTHOBEHHO pearupyrouux Ha CMeHy cTUMyJia. PeanbHble
WCIIBITYEeMBIE TIOYTH BCET/Ia PEarupyIoT C 33A€P>KKON MIIH OTIEPEKEHUEM CII0KHOTO
CTUMYJIa, T03TOMY (hopMmyiia 8 maet OoJiee TOUHBIN pe3yibTat npu u3meperunu [1OP
JUTSL TIPOM3BOJIBHOTO MacCHBa UCIIBITYEMBIX.

TexHonorus BuOpom3odpakenus u nporpamma [Ipodaiinep+ mo3Bonunu o0beu-
HHUTb U3MEPEHHE CO3HATENHHOM 1 O€CCO3HATENBHOM Peakuy UCIBITYEMOTO U CO3/IaTh
(PMKCHPOBAHHYIO CUCTEMY TPEIbSIBICHUS CTUMYJIOB, YTO HEOOXOAUMO ISl H3Me-
peHHs ICHX0()U3HOIOTHIECKOH peaklnu Kak Gpu3ndecKor Hiu nHPOpMAaIoOHHO-
(bm3nyecKoi BeMMYUHBI TPU (PUKCHPOBAHHBIX BHEIIHUX yCIOBHUX. [lepBoHavabHO
nporpamma [Ipodaiinep+ Obuta ocHoBaHa (MunkuH, Hukonaenko, 2022) Ha cpaBHH-
TeNbHOM TIos1xoze ['oBapaa ["apHepa 1Mo onpeneeHnio COOTHOIIEHUS! Pa3BUTOCTH
MHOXeCTBeHHbIX UHTEIeKkTOB (MW) y kaxmoro ucneiryemoro (Gardner, 1983). MU
lapanepa npoTuBOMIONOXKHB ennHOMY MHTEIUTEKTY (IQ) MMEeHHO ¢ MeTpoorude-
CKOHM TOYKHM 3peHHUs Ha XapaKTEepPHCTHUKH JMYHOCTH yenoBeka. [loaxon c ompene-
JIeHneM exuHoro ypoBHs mHTemtekTa 1Q (Stern, 1938; Wechsler, 1939; Eysenck,
Eysenck, 1975) no3BossieT cpaBHUBATH JIOIel MEXIy cO00i 0 YPOBHIO MHTEIICKTA,
a mogxox ['apmauepa (Gardner, 1983; Munkun, Hukonaerko, 2017) mo3BoseT omnpe-
JeNATh MPoUIIb CIOCOOHOCTEH KaXkJ0Tr0 YeJI0BeKa, HO HE MPEIoiaracT CpaBHEHHS
CTIIOCOOHOCTEH MeX Ty JIFOIbMU. [T TTOTydeHuUsT OTHOCHUTENBHBIX TTPOodHiIeH criocod-
HOCTEH U MOPOKOB (MakCHMalbHas CIOCOOHOCTH Beeria Obuia paBHa 100%) He ObLIO
HEOOXOMMOCTH MIPOBEACHNUS (PM3NIECKUX n3MepeHnH. s KaX10ro yenoBeka MUHH-
MaJIbHasl peakuus Ha CTUMYJI CIOCOOHOCTEH IPUHUMANIach 3a HOJb, & MAKCUMaJIbHAs
peakIus Ha OJWH W3 CTUMYJIOB CIIOcOOHOCTeH nmpuHuManack 3a 100% (MunkuH,
Hukonaenko, 2017). Takum 00pa3oM peakuy Ha CTUMYJIbI HOPOKOB HOPMUPOBAIUCH
OTHOCHTENIFHO PeaKInil Ha CTUMYJIbI ClIocoOHOCTeN. OIHAKO MPH TPYIIIOBOM aHAIN3E
TaKoOU CpaBHUTENbHBIN oaxo K [IOP npuBen Kk NOSBICHUIO 3HAUUMBIX JTIOKAJIbHBIX
makcumymoB Ha 0 u 100%, koTopsie uckaxkanu Gopmy pacupeaeneuuii [IOP, 3a-
TpyAHsM aHanu3 HOpMBl (CenuH u ap., 2022; 2023) 1 yCIOXHSUIM OIIpeesieHIE
nesuanTHoro nosezeHus (Clinard, Meier, 2015). ®usnyeckue NPUHIMIBI H3MEPEHHH,
TIOJIO’KEHHBIE B OCHOBY TEXHOJIOTHH BUOPOM300PaKEHUS, TIO3BOJISIOT U3MEPSTh HE
TOJIbKO OTHOCHUTENIbHOE, HO U aOCoitoTHOE 3HaueHne BenuuuHbl [IOP, ne npuss-
3aHHOE K JpyruM ctumyiam u [IOP, mostomy ObLIO pemieHO HCIONb30BaTh 00a
10/1X0/1a (OTHOCUTENIbHBIN 1 a0COIIOTHBIN) B ONPEAETICHUH XapaKTEPUCTUK JTUIHOCTH
nporpammoii [Ipodaiinep+ mo nmeroreiics 6a3e ganHbIx 500 TeCTHPOBAHUIA.

Bo3moxHO, HEKOTOPbIE HCCIeJ0BAaTENH YIIPEKHYT MEHS B TOM, UTO 51 OTPaHUYHIICS
u3mepenueM [IDP, ne ucnoneiys HanpaiaeHue uzaMenenus [IOC nnu He pazpensis
II®P 1o no3suTUBHOCTH BOCHPUATUSL. TE€PMHUH BAJIECHTHOCTb, OTPAKAIOILHUN CTEIIEHb
MTO3UTHUBHOCTH BOCIIPHSATHS CTUMYJIa, BBeAeHHbIH KypTtom JleBunowm (Lewin, 1935)
HAXOJUTCS B IPOTUBOPEYHH C (PU3MOTOTHUECKIM MOAX0I0M K uesioBeky (CeueHoB,
2001; [TaBmoB, 1951) u GombImIast 4aCTh IICHXOJIOTOB HE CUUTACT MPAaBUIILHBIM pa3ic-
JICHUE SMOIMOHAIBHBIX COCTOSIHUM Ha MO3UTHBHBIC U HeraTuBHbIe. Hanbonee n3pect-
HEIN nccnenoBatens arpeccnn Konpan Jlopent (Jlopent, 1994) cauran arpeccuto
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€CTECTBECHHOM peakLuel, criocoOCTBYIONICH IBOIIOIMOHHON BRKUBAEMOCTH, a HE
oTpuLaTeNnbHOM 3Mouueil. Kpome TOro, 5-ceKyHAHBIH MHTEpPBAJ NPEAbSIBICHUS
CTHUMYJIa pacCUMTaH UMEHHO Ha He3HauuTenbHoe oTkioHeHHue [IDC ot cpeanero
3HAYCHMS, MToAaepxkuBaeMoro romeoctazoM (Cannon, 1932; HoBocemnsiie, 1978),
T. K. OBLJIO TTOKa3aHO, 4TO criibHas packayka [IDdC 3HauMMBIM CTUMYIIOM MIPUBOJIUT
k uckaxenuto [1OP Ha nocnenyromue crumyisl (Kymnemos, 1929; Backster, 1963;
Minkin, Myasnikova, 2018), a onpeaensiT MO3UTUBHOCTH WIIM HETraTHBHOCTH BOCTIPH-
SITUSL TI0 HE CTOJIb 3HauuTebHBIM [IDP noctarouno cioxHo (Yeung, Sanfey, 2004).
[Ipu xaxymielics 3aKOHYCHHOCTH TPEeJIaraeéMoro Mojaxo/a W MPaKTHYeCKOH
LEHHOCTH Pe3yJbTaToB mporpaMmsbl [Ipodaiinep+, s noHUMar0, 4YTO TpeaioKeHa
TOJIBKO OCHOBHAsi KOHIEMIUS MET0/1a HHPOPMAITHOHHO-(PU3NYECKUX U3MEpEHUH
XapaKTePUCTUK JIMYHOCTH, HYKJIAIOLIAsICSI B 3HAUUTEIILHOM 00beMe JOTOTHUTEIBHBIX
vccienoBannii. B maHHON cTaTbe s MPUHIMITHAIBHO 000IIE BHUMAaHHUEM BOTIPOCHI
(hopMupoBaHue MHOTO()AKTOPHBIX CTUMYJIOB, CBS3aHHBIX CO CIIOCOOHOCTSIMH U I10-
pOKaMH JIMYHOCTH, TTOTOMY YTO 3TO TeMa OTAENbHOTO uccienoBaHus. CTUMYIIBI,
paspaborannbie B mporpamme [Ipodaitnep+ (Hukonaenko, Munkun, 2022; Huko-
naeHko, 2023), BepoATHO, HYKIAIOTCS BO BCECTOPOHHEM M3YYCHHH M BO3MOYKHOMH
koppekiuu. CTUMYITBI JIOJDKHBI OBITh MMOHSTHBI U aKTYaJIbHBI JIJISI K&KIOTO YSJIOBeKa
Ha 3eMJI€ | MPEICTaBISTh IUHYI0 KAy (haKTOPOB, IMEIOIINX CMBICIIOBYIO CBSI3b
C XapaKTEepUCTHKAMHM JIMYHOCTH. HeBO3MOXKHO, YTOOBI METp UMEN pa3HyIo AJTUHY
B EBpore 1 A3nu, a 3HAYUT TIpY H3MEPEHNUHN XapaKTEPUCTHK JTMIHOCTH HA/IO UCTIONb-
30BaTh TOXKCCTBEHHBIC CTUMYJIBI BO BCEX CTpaHaX M KOHTUHEHTax, Torna [IOP Ha
CTUMYJIBI aBTOMATHUSCKH YIUTHIBACT dTHUUIECCKHE pa3mmuns (Tomomi et al., 2020).
Tak KaK CTUMYJIBI COZlepKAT TEKCTOBYIO U Ipa)UIecKyro 4yacThb, TO MEPEBOJL TEKCTa
JOJDKEeH OBITh OJHO3HAYEH Ha BCEX S3BIKAX, a rpaduyueckoe n300pakeHue MaKCH-
MaJIbHO aJIalITUPOBAHO MOJ 00LIeUeIOBeUeCKHe HEHHOCTH. TeKyIas Bepcusi mpo-
rpammbl [Ipodaiinep+ nozsossier uamepsTs 24 XapakTepUCTUKU THYHOCTH, BETNUHHY
12 MHOECTBEHHBIX MHTEIEKTOB (BHyTpunnunoctaslii, ®unocodckuii, Jloruko-
Maremarnueckuii, busnec-Kommepueckuii, Busyansno-IIpoctpancreennsiii, I1pu-
ponuslif, MoTopHo-/IBUrarenbueiil, My3bikanbHO-Putmuueckuit, [logBimxkHnyeckuii,
Bep06anbno-JIunrsuctudeckuii, KpeatusHsril, MexM4HOCTHBIN) 1 12 TOPOKOB Y-
Hoctu (Cynnun, Jlens, Kubep-3aBucumocts, XKagHocTs, AnkoronmsM-Hapkomanus,
Upesoyroaue, JrousM, ['opaeias-Tiecnasue, BopoBcTBo-B3sitku, 3aBucth, [10X0TH,
I'aeB-Spocts). 3Mepenue npyrux xapakTepUCTHK JIMYHOCTH TAKKe BO3MOXKHO, HC-
M0JIb3Y4 TpeaaraeMylo KOHIIETIINIO, OJHAKO HE CJEAyeT IoJlaraTh, YTO 32 OJHO
WCCIIeIOBaHNE MOYKHO M3MEPHUTH JII000€ KOJUYECTBO XapaKTEPUCTHK JINIHOCTH,
T. K. OBIIO TOKA3aHO, YTO TECTUPOBAHKE OoJiee 5 MUHYT PUBOJIUT K YCTAJIOCTH UCIIBI-
tyemoro (Minkin, Myasnikova, 2018). B Tom 4mcie 1 To3TOMY IIUKIT UCCIIEAOBAHUS
BKJIFOUAET B ce0s pe/bsiBiicHUe 48 CTUMYJIOB, 4TO cocTaBisieT 240 CeKyH]I.
KoneuHo, BO3MOKHOCTb H3MepeHust BeauunHbl [IOP Ha cTuMy pa3inyHbIMU Me-
tonamu (EPR, EP) Obina nzBecTHa panee, onucana B yueOHUKaX 10 NCUX0(U3NOII0-
run u myomukanusx (Cacioppo, Tassinary, Berntson, 2007; Schonfelder et al., 2013)
U SIBIIICTCS OCHOBOW mcuxodusunoiorndyeckoit merekiuu joku (Backster, 1963;
Baur, 2006). bobIiHCTBO padboT MO COBPEMEHHON TMICUXO(DU3UOIOTHH BKITFOUAOT
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paccMOTpEeHHE JIOKaJIbHBIX 3a]1a4 110 UCCIIeI0BAHUIO KOHKPETHOH (PH3HOJIOTHUECKON
PEaKIMy HCIBITYEMOTO Ha KOHKPETHBIE CTUMYJIbI 0€3 TTOCTAHOBKH 33]1au CBSI3H CTH-
MYJIBHOTO MaTepHala JUIs BbISBICHUS CUCTEMHBIX XapakTepucTuk auaHoctd (Allport,
Allport, 1921; Matthews, Deary, Whiteman, 2003) u pa3pa0O0TKu €IUHONH CUCTEMbI
(hm3HYeCKNX U3MEPEHHIA XapaKTePUCTHUK JTHIHOCTH. OTAEIbHO pa3paboTaHHbIN CTH-
mynbHbIH Matepuan [IAPS (Lang et al., 2008) umu OASIS (Kurdi et al., 2016) moxet
OBITH UCIIOB30BAH C IIpeIaraeMoil METOJIUKON HapaBHE CO CTUMYJILHBIM MaTepH-
ajsiom niporpammsbl [Ipodaiinep+. Panee ciox)HOCTh U3MEpEHUs (PU3NOIOTUYECKUX
XapaKTePUCTUK BBIHYXIaJla IPOBEJCHUE MCUXO(PU3NOIOTUIECKUX HCCIIeTOBaHUI
Ha HE3HAYUTEIFHOM pa3zMepe BHIOOPKH HCIBITYEMBIX, OOBIYHO HE MPEBBIIIAIOIINX
100 genoBek /It OTACITBHOTO HCCIIEIOBAHUS, 1 OTpAaHUYHMBAIa CCIIEI0BATEINEH periie-
HUEM JIOKAJIbHBIX 33/1a4 JI0 TOSIBJICHHS TEXHOJIOTHH BUOponzodpaxkenus. [Ipocrora,
0OECKOHTAKTHOCTh 1 MUHUMAJIEHOE BPEMS Ha UCCIIEZIOBAHUE MTO3BOJISIOT TEXHOIOTHI
BUOpOM300pakeHUs] HAOMpaTh CTATUCTHKY M3 COTEH M TBHICSY OJHOTHUIIHBIX M3Me-
penuii IIOP 3a oTHOCUTENBHO KOPOTKOE BpEMS, IPUUYEM PE3YJbTAaThl U3MEPEHUI
ABTOMATHUYECKU COXPAHSIOTCS B IU(PPOBOM BHUIE, YI0OHOM Jijisi 00padoTKu ((hatiinax
excel), MO3BOJIAIOIEM ITPOBOIUTH Pa3IMYHbIC BAPHAHTHI MUPPOBOH 00pabOTKH B 3a-
BUCHMOCTH OT 3a/1auu uccienosarels (boopos u nip., 2023). [TonmydeHHbIH OTKPBITHIH
apxuB pesynbTaToB ucciuenoBanuii [IOP 500 ncnbityemerx (Cenua u ap., 2023)
IIpH MPEABIBICHNN KaxaoMy 48 MATHCEKYHAHBIX cTUMYINOB (Bcero 24000 [1DP)
BKJTIOYAET 3anmuch nmpuMepHo 100 gusnonorndecknx CUTHAIOB ¢ gacToToi 10 '
(1 orcuer 4 Oaiita), 4YTO MO3BOJISET AHATU3IUPOBATH PA3THMYHBIE [TOJIXOAbI 1 METO/IBI
U ONTHMaJIbHOTO M3Mepenns [1OP 1 mpon3BOIBHBIX XapaKTEPUCTHK JIMIHOCTH.

TepMuHbI U onpeaeneHnsa HOOPMaLUOHHO-(PU3NYECKUX BENUYUH

IIpemmaraeMprii METPOJIOTHIECKHUNA MOAXO0M, OOBETUHSIONINHN IICHXOJIOTHIO, KU-
OepHETHKY U (PU3NKY MPU U3MEPEHUN XaPaKTEPUCTUK JIMYHOCTH Ha OCHOBE CTaH-
JMAPTHBIX MPUHIIAIIOB METPOJIOTHH, JISKAITUX B OCHOBE MEKIyHAPOTHOW CUCTEMBI
equanil (CH), mo3BonsieT chopMyTUpoOBaTh CIEAYIOIINE BaAPHAHTHI OIpeIeIeHHHI
BBOJMMBIX TEPMUHOB (TIPEIJI0KEHUE HECKOJIBFKUX BAPUAHTOB OIPEACTICHIHI UCITOb-
3yeTcs B COBPEMEHHOW METPOJIOTHH JIJIsi OOJIee TIOTHON XapaKTEPUCTUKN €TMHHIIBI
(bM3UYECKO BETMYUHBI) JUUIsl HOBBIX €IUHMII U3MepeHuid. OnpeiencHus eMHULL Be-
JIUYWH JTaHBI He U3 onpeeneHns (yHIaMEeHTAIbHBIX WIH OTPEIENSIONNX KOHCTAHT,
MOTOMY YTO Ha 3TOT HCTOPUYECKUH [Iar HEOOXOAMMO TIEPEUTH MO3XKE, KaK 3TO OBLIO
CeTaHo Ui OCHOBHBIX u3ndeckunx eauaur CU.

but — equHMIA H3MEPEHUS KOJMUYECTBa HH(MOPMAIIHH.

OpnuH OUT paBeH KOIWYECTBY HH(POPMAIIHH, TOTY4aeMOi B pe3yIbTaTe OCYLIeCT-
BIICHHSI OZJHOTO U3 JABYX PaBHOBEPOSATHBIX coObITHi ([lenpryo, CmupHOB, 1990).

BerioMuuM, 4TO OMT SIBJISIETCS OCHOBOM BHOpom300pakeHus (hopmysia 2), U vac-
TOTHOE BHOPON300pakeHNE TIPECTABIIAET COO0H HAKOIICHHYIO B KaXKIOM JIEMCHTE
BEJIMYKMHY WH(POPMAIMH O BUOpAIIUK TOYEK 00bekTa. [Ipu xKeaHnu MOKHO BBIPA3HUTh
out uepe3 GpyHIaAMEHTATLHBIC KOHCTAHTHI, HAPUMED, Yepe3 CITUH dJIEKTPOHA (FUTH
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JPYTO CTUHOPHOW YacTHIIBI), UMEFOIIIETO Beero JiBa coctostHus (Jelezko et al., 2004).
CylecTByeT MHEHHE, UYTO OUT SBJISIETCS. MUHMMAJIbHBIM KOJTMUECTBOM IIepeiaBacMOit
nnpopmarmu (Shannon, 1948). OgHako, eciiu cuuTaTh OUT EAUHUIICH M3MEPEHUS
nHGOPMALIUH, TO JJIs1 JIFOOOH €TUHUIIBI H3MEPEHHSI CYLICCTBYIOT JPOOHbBIC 3HAUCHUS,
HaIrpuMep amIiep 1 MUJUTHAMIIEP, METP ¥ MIJUTUMETP. AHAIOTHYHO, BCE UCTIONIB3YEMbIE
B cucteMbl CU mMpUCTaBKH JAECATUUHBIX KPATHBIX M JOJBHBIX CIUHHII B JHUATIA30HE
ot 10% 1o 10-2* MOryT OBITh HCTIOIB30BAHBI [T 0003HAUCHUI BETHYMHBI HH(POPMAIHH.
Beenenvie equnuibl HHGOPMAIMK B CUCTEMY U3MEPEHHUH, Ka3a0Ch, HE SBIISETCS CTOJIb
HEOOXONMBIM U3 MPEbIIYIIEro TeKCTa JaHHOW ctaTh. Ho OWT siBisieTcs: OCHOBO#
MH(POPMAIIMOHHO-TIPOTPAMMHBIX BBIUMCIICHUN U O€3 ero BBEJCHUS B CUCTEMY H3Mepe-
HUI HEBO3MOXKHO HE TOJIBKO CO3/IaHHe BUOpOn300pakeHus (BCIIOMHUM ypaBHEHHE 2),
HO ¥ TIOJTHAs XapaKTEPUCTUKA TAKMX UH(OPMAIIMOHHO 3HAYUMBIX BEJTUUUH, KOTOPHIMU
SIBIISTFOTCS XapaKTEePUCTUKH JIMYHOCTH. BBeZIeHne eIMHUIIBI KOJTMYecTBa HH(opManu
B COCTaB OCHOBHBIX €JIMHUI] u3MepeHus cucteMbl CH mo3BoIMT NPUOIH3UTE U3MEPE-
HUE XapaKTePUCTHK JIMYHOCTH K YETKHM M OJTHO3HAYHBIM U3MEPECHUSIM (PU3MICCKUX
BenuuuH. JlonomHss npuBelieHHY0 paHee nutaty Bunepa (Wiener, 1948), MoxHO
CKa3aTh, YTO WH(OPMAIHSI — 3TO HE MAaTEpHs WM SHEPTHUs, a Takas e OCHOBHAsS
BEJIMYMHA METPHYCCKON CUCTEMBbI KaK Macca, JUTMHA WA BPEMsL.

Bubpa — eqununa n3amepeHust Icuxo(U3noIOrHIecKoN peakiy YyeJaoBeKa, ompe-
JersieMast Kak pa3HOCTb NCUXO(PHU3HOIOIHIECKUX COCTOSHUM 3a IEpUOoJ] BpeMeHu S ¢,
BBIYUCIISIEMBIX TEXHOJIOTHEH BUOPON300paKeHHUs 110 IapaMeTpaM MUKPOBHOPAIMA
rOJIOBBI Y€JIOBEKA HA OCHOBE CPE/IHEH 4acTOThl MUKPOBUOpALM U CpeaHEeKBaapa-
THYECKOTO pacipeiesieHns MUKpOBHOpaluii mo gopmyiam 2, 5, 8.

C mpsMBIM HCIIOJTE30BaHUEM KOJMYECTBA HH(POPMAIIMH MOKHO AaTh IPyroe, Ha
Mo B3MIIsiA, Oosee mpocToe onpeaeneHue enunuie nsmepenns [1OP — subpe.

Bubpa — eauHuIa uamMepenust Icnxo(u3nonornueckoi peakinuy 4einoBeka, ornpe-
JernsieMas Kak HaKOIUIEHHAs 33 5 CEKyH/]I pa3HOCTb CpeJHEN YacTOThl M CPEAHEKBAIpa-
THYECKOTO pacIpeielIeHn MUKPOBHOPALIMiA TOJIOBBI YeIOBeKa, paBHag 1 Outy mpu
M3MEPEHNH MIHOBCHHBIX 3HAYE€HHH MUKPOBUOpALUi TOJIOBBI YEIOBEKa C YaCTOTOM
JTUCKpETU3anuu Buaeo nzodpaxenus 10 ['m.

1 Bubpa=1 6ut/5c

Bubpa — ckopoCcTh U3MEHEHUS MCUXO0(PU3NOIOTHIECKOI0 COCTOSIHUS B pa3Mep-
HOCTH OWT B CEKyHJY IMpPH MOAJIEMEHTHOM HAKOIUICHHH MEXKaJPOBOW Pa3HOCTH
M300pakeHUs JIMIa YeI0oBeKa.

B Ommkaifiiiee Bpemsl TUTAHUPYETCS CO37IaHKE TIEPBOTO WH(OPMAITMOHHO-(PH3H-
YECKOT0 3TaJIOHA SIMHUIBI U3MEPEHUS TICUXO(PU3UO0JIOTHIeCKOl peakiuu 1 BUOpa,
T. K. OTIPaBJIaHHBIA HCTOPHUYECKUH MTOJIXOJT C CO3JJAHNEM ATATOHOB €IMHUII M3MEPEHU I
CIOCOOCTBYET 0OJIbIIIEMY IIOHUMAHUIO M PACIIPOCTPAHCHUIO BBOIUMON €IMHUIIBI U3-
mepenuit (CH, 2019). Tem 6oree, 9To dTaIOH BUOPBI HE HAIO IEIATh U3 IIATHHBI,
KaK 3TaJOH KHJIOrpaMMa, STajloH BUOPbI OyAeT NpeacTaBisTh BUuaeodaiin BuOpupy-
FOIIIETO KOHTPACTHOTO 00BEKTa, KOTOPBIA CBOOOIHO M OECIIIaTHO MOXET CKadaTh
KaXJblil I0JIb30BaTelb. Bo3MoxkHO, npu co3ganuu 3taoHa [IOP uinu cienyrommx
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HCCIIEIOBAHUAX MPEIOKEHHBIE B TaHHOH padoTe GopMyIbl H3MEpEHHsI U OTpe/ie-
nenne equHUIBl [IOP — BHOpPHI OyIyT HECKOIBKO CKOPPEKTUPOBAHBI, HO 00IIas
METpoJIOrHYecKasi KOHLIENINs HHPOPMALMOHHO-(DU3NUECKUX U3MEPEHUI XapaKTe-
PUCTUK JIMYHOCTH BPSJL JIM U3MEHUTCSI.

XapakTepUCTHKA JUYHOCTH YesioBeka — BenuunHa [IOP npu npeabssieHun
CTUMYJTa (BU3yaJbHOTO ¥/HITH TEKCTOBOTO), UMEIOIIETO CMBICIOBYIO MPHUBSI3KY K CO-
OTBETCTBYIOIIEH XapaKTEPUCTUKE TMIYHOCTU U MPEABSBIIEMOTO B TCUCHUE 5 CEKYH/T
B TIOCTIEIOBATENFHOCTH 48 OMITO3UIIMOHHBIX CTUMYJIOB, 00 AMHEHHBIX B (DUKCHPO-
BaHHYIO CHCTEMY C JIBYMSI OCHOBHBIMH 30HAMH CPABHCHHSI.

XapaKTepUCTHKH JIMYHOCTH YeJIOBEKa U3MepstoTcs B enuHuiax [1OP (Budpa).

ToMy, KTO CKaXeT, UTO JJaHHbIE ONpenelieHuss eauHulbl usmepenus [1OP Bu-
Opbl a0CONFOTHO MPOU3BOJIBHEL, ST TIOCOBETYIO M3yYUTh MEPBOE M TEKYIEe OIpe-
JIeJIeHne MeTpa, TOJI0KUBIIME Hayajao BCel COBPEMEHHOW METPOJIOTUH U CHCTEME
CH (CH, 2019), unu omnpesesieHne 000 OCHOBHOW HUIH TIPOU3BOJIHON €IMHHUIIBI
cuctemsl CH.

Metp — ato 1/10,000,000 ot 3xBaTOpa 3emMin 10 CEBEPHOTO TMOIOCA HA MEpPH-
nuane [Tapmwka (Bigourdan, 1901).

MeTp — /UIMHA TIYyTH, TPOXOANMOTO CBETOM B BaKyyMe 3a MHTEPBAJI BpEMEHHU
1/299792458 cexynasl (CH, 2019).

[IpounTaB Tekymye onpeneneHns OCHOBHBIX equanIl cucteMbl CU monmmaenn,
YTO eIUHUIA METp, npeioxeHHas B 1790 roqy ¢paHIly3cKuM MpenojiaBareiemM
mareMaTuku ABryct-CasunabeH Jlebmonom (Quérard, 1964), 6puta mommepsxkana dKc-
MEPTHBIM PELICHUEM Ha OCHOBAHUH 3/IPABOTO CMBICIIA U OJHO3HAYHOTO TOHUMAHUS,
a He Kak pyHIaMeHTaJIbHas KoHCTaHTa. Eciu Obl equHuUIa METp ObLIa TIpEIIoKeHA
He B [lapmxe, a B bepnune wim Cankr-IletepOypre u onpeaensiack IPOX0KACHUEM
MepHIMaHa 4yepe3 3TH ropo/ia, TO BEITNYNHA METPa OTJINYaIach OT CYIIECTBYOIIEH!
ABTOpPCKHU BEIOOP €IMHUIIBI K3MEPEHUSI HE 03HAYAET CYOEKTHUBHOCTH TIOCIIETYFOLITHX
M3MEpeHHH, a Ha00OPOT CIIOCOOCTBYET OOBEKTHBHOCTH, €CIIU MIPEUIOKEHHAS SAMHHIA
nU3MEpeHui 4eTko onpeesneHa. B copemennoit merponorun (CH, 2019; PMI', 1999)
Ba)KHA YETKOCTh M OJIHO3HAYHOCTD MPE/IaraéMoro Onpe/esIeHusl 1 MEeTo/1a u3Mepe-
HUs, a CaMO 3HAYEHHE eIMHUIBI U3MEPEHUs BhIONpAaeTCs Ha OCHOBAaHWUH 3APaBOTO
CMBICIIA U YA00CTBA UCTIOIB30BAHMS, KaK 9TO ¥ OBUIO C/IETaHO B IAHHOM CTAaThe MpH
BBIOOpE HanboIee KOPPEKTHOTO METO/Ia U3MEPEHUs U anropuTtMa pacyera [1DP.

Koneuno, npeanokxeHHBIN TOIX0T U3MEPEHUS XapaKTePUCTUK JTNIHOCTH U TIPHU-
BEJICHHBIC JTaHHBIE MTO/IJIeKAT KPUTHIECKOMY O0CYKIICHHIO, BO3MOKHO OTPEIEICHUS
OyIyT CyIIECTBEHHO IEPECMOTPEHBI B CTOPOHY OOJbIIIEH YETKOCTH, T. K. AOCTATOYHO
CJIO’KHO CJIOBaMU OTIHCATh MPOBOANMEIE Iporpammoii [Ipodaiinep+ TeneBn3noHHbIe
n3MepeHusi. BoaMoxkHo cienyer 100aBUTh TpeOOBaHMS 10 OCHOBHBIM (POTODJICK-
TPUUYECKUM TTapaMeTpaM (OCBEIIEHHOCTh, OTHOIIIEHHE CUTHAJI-IITYM, pa3pernaronias
CIIOCOOHOCTB) HETMOCPEACTBEHHO B JaBaeMOE OIpeAeiCHUE SAMHULBI HU3Mepe-
nusi [IOP. Ho Ha naHHOM cTaiui MHE MPECTABISAETCS U3IUITHUM 3arpOMOKIATh
onpenenenne equuuibl [IOP unn xapakTepucTUKU TUYHOCTH TEXHUUESCKUMU JI€Ta-
JIIMH, 00JIee BAXKHO 0003HAYHUTHh M OOCYINUTH OCHOBHBIE MOMEHTHI TIpeIiaracMoiu
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KOHIICTIIUN — BBEJICHUE UHPOPMALIUN B CUCTEMY METPUYECKUX W3MEPEHUH U Hc-
nonb3oBanue [IOP Ha cTUMyIbl B KaUeCTBE YHUBEPCAIBHON MEPhl XapaKTEPUCTUK
JINYHOCTHU.

MepcnekTnBbI Nepexona Ha MHHOPMaLMOHHO-OU3UYECKY O
cCUCTeMy BerIMYMH NPy U3MEPEeHUN XapaKTepUCTUK NIMYHOCTH

S noHnmaro, 4To ONIKaWIIe IePCIeKTUBBI Mepexoa MexayHapOTHON CHCTEMbI
enuautl (CH) n m3mepeHnit PU3HMUeCKUX BeTMINH Ha MH(POPMAITMOHHO-(PU3NIECKYFO
CUCTEMY M3MEPEHMH JI0CTaTOYHO TyMaHHbIE. KpoMe MO3UINK TICHUXO0JI0TOB IPOTHB
BBEJICHUSI TEXHUUECKUX CPEACTB U (PU3MUECKUX OLEHOK MPHU XapaKTePUCTHUKE JIMY-
Hoctu (Allport, Allport, 1921; Nicholls et al., 1982; Scott, 2016) uHpopmaroHHO-
(u3nUecKnil MOIX0A CTOJIKHETCS C CONPOTHBICHUEM (PU3MKOB M METPOJIOTOB IIPH
BBEJICHUHM HEMAaTEPUAIILHOTO MOHATUS uHPopMaius B 200 JIET CyIIECTBYIOILYIO
Y OTHOCHUTEIIbHO YCTOSIBIIYIOCS CHUCTeMy MeTpuueckux m3mepenuit (CU, 2019).
Koneuno, cucreMa u3MepeHuil MOCTOSHHO aJalTUPYETCsl, B HEe BBOJAATCS HOBBIE
(du3nyeckue BEIMYMHBI, U3MEHSAIOT ONPEAEICHUS U3BECTHBIX H3MEPSIEMbIX BEIH-
YUH U eANHUL U3MepeHusl, npudeM nociuennaue uzmenenus (CU, 2019) nozponunu
OTKa3aThCsl OT MaTePUAIBHBIX HOCHUTENIEH MPH ONPEIEIIEHUH OCHOBHBIX BEJIMYMH.
Tax yto m3mepenne nHGOpMaMK U OUT KaK eIUHHUIA HHQOPMAIMK BBITEKACT U3
TEHJEHUMN pa3BUTHSI COBPEMEHHON METPOJIOTMH U B OTJAJIEHHOW MEPCIEKTUBE
MOKeT ObITh puHATO MexayHapoaasiM bropo mep u Becos (CH, 2019) B kauecTBe
OCHOBHOM BEJIMUMHBI U €AMHULBI n3MepeHuil. C IpolemuM IepexoaoM opee-
nenus equHul CU 0T MaTepuanbHBIX 3TATOHOB HA (DyHIAMEHTAIbHbIE KOHCTAHTHI
rporaja pa3HuIla MKy OCHOBHBIMH W MPOM3BOAHBIMU eanHunamMu CHU u mpak-
THUYECKH MPOM3O0ILEIN MEPEX0] OT MAaTEPHAIbHBIX HOCUTENECH K HHPOPMAIOHHBIM.
D10 pubimKaeT BO3SMOKHOCTh BBEICHUS BETUYHUHBI HHpopManmu B cuctemy CU
U, B IPUHLIUIIE, HE CTOJIb BaXKHO, OyIyT CUMTaTh OMT OcHOBHOM enunuuein CU nim
BcriomMoratensHo. [1o cBoelt cyTu OUT — equHIIa U3MEpPSHHU HHPOPMAITIH JOTHKHA
ctath 8- ocHoBHOW exmnmiel CH, T.k. oHa HE MOXET OBITh MOJydeHa U3 7-MHU
ocHoBHBIX enunuil cucteMbl CH. Kpome Toro, BBeaenue 6ura B cuctemy CU mo-
3BOJIUT O0JIee IUPOKO UCIOIb30BaTh OUT HE TOJBKO VIS PACUETOB XapaKTEPUCTUK
JIMYHOCTH, HO U B IPYTUX WHPOpMannoHHO-Qu3ndeckux m3mepeHusx. [Ipu atom
HE CIIeyeT OKHUJaTh, YTO BBEICHHUE (MM HE BBEIEHHE) KOIUYECTBA HHPOPMALIUH
B METPUUECKYIO CUCTEMY MPUBEJET K MOMEHTAJILHBIM I'PAaHIN03HBIM ITOCIEACTBUSM.
Ilepexox OT METpUYECKUX 3TAJOHOB K ONPEIEICHHUIM E€IUHULl U3MEPEHHH uepes
¢u3nveckrne KOHCTaHTHI OBbLT BaYKEH IS Y3KOTO Kpyra CHEeIHaIiCcTOB B METPOJIO-
I'MH U, IPAaKTHYECKH, HE ObUI 3aMEUEH B 00LIECTBE, IOTOMY YTO Pa3MeEp OCHOBHBIX
1 BCTIOMOTATEIbHBIX €IMHUI] IIPU 3TOM TIepexo/ie He U3MEHMIICS, U3MEHHUIIUCH TOIBKO
oIpeleNieHus eqUHUL U3MepeHni. B HacTosmee BpeMst TepMUH OUT UCHOJIb3YeTCs
Y TaK JJOCTATOYHO IIUPOKO, TIO0 KOJUYECTBY CChIJIOK B Google oH B 4 pa3a nmpeBocxo-
IUT TEPMUH MeTp. Tak 4To BBEACHHUE EAMHUIBI U3MEPEHUSI HHPOPMALIH B CUCTEMY
CH BnonHe cooTBeTcTBYET coBpeMeHHoMy paszsutuio UT, UKT, U u uetBeproit
MIPOMBIIIJIEHHON PEBOIOLUH, KOTOPAsl 10 UCTOPUYECKON 3HAYMMOCTH BO3MOKHO
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He ycrymaer @paHIly3cKoil peBoonuu. BeeaeHne nHGopMaIuin B METPHUSCKYIO
CUCTeMy M3MepeHul u peanuzanus metponoruu [IOP Ha MHOrOaKTOpHBIE CTH-
MYJIBI TTIO3BOJIUT CJIENATh TICHXOJIOTHIO TAKOW jK€ TOYHOW HayKOH Kak (PU3MKa WU
MaTeMaTHKa, T. K. YEJIOBEK, KaKk 00BEKT MCCIICI0BAHUS, HE MOXKET OBbITh MPE/ICTABICH
TOJILKO (PM3UYECKUMU TporieccaMu. DU3NOIOrus YenoBeKka OCHOBaHa, B TOM YHUCIIE,
Ha UHPOPMAIMOHHBIX MPoIleccaX 0OMEHA CUTHAIAMU MEX/1y KJICTKaMH OpraHu3Ma
1 GU3NOIOTUIECKUMHU CeHCOpHBIMH cucTeMamu (Tamap, 1976; Anoxun, 1998). I1o-
3TOMY XapaKTEPUCTUKH JUUHOCTH YCIIOBEKA HE MOT'YT OBbITh H3MEPEHBI TOJIBKO C T10-
MOIIbIO HH(POPMAIIMOHHBIX TIPOLIECCOB, KOTOPBIE TICHXOJIOTH CBA3BIBAIOT C COZHAHUEM
1 00pabOTKON CO3HATEIILHOM peakiiu YesioBeka. /1o HelaBHero BpeMEeHH MICUXO0JI0THs
3aHUMAJIOCH MTPHUTyMBIBAHHEM COOCTBEHHBIX METO/IOB (IIYCTh JJa’Ke 3aMeuaTeIbHbIX)
JUISL OTIPEJICIICHUST XapaKTePUCTUK JTMUHOCTH (Atizenk, 1972; Gardner, 1983) u naxe
ncrnoib3yeMble knoepHeTnaeckne moaxo/sl (HoBocenpies, 1978; Cumonos, 2004;
[Tononnukos, 2013) He MEHSIIU CUTYAIUIO U HE MO3BOJISUTH CO3JaTh YETKHUE U OJTHO-
3HAYHBIE METOIbl N3MEPEHHS XapaKTEPUCTHUK JTMIHOCTH, KOTOPHIE TPEOYIOTCS B CO-
BPEMEHHON METPOJIOTHH. MHE MPeICTaBIISIeTCs], YTO METPOJIOTHYECKOE 00 hEIMHEHUE
TOJTXO/I0B TICUXOJIOTUH, (PU3NKN ¥ KHOEPHETUKH TIO3BOJIUT JIyUIlle pa3o0paThes B Xa-
PAKTEPUCTHKAX JINYHOCTH YEJIOBEKa, a Pa300PaBIINCh C XapaKTEPUCTUKAMU KaXKI0H
JUYHOCTH B OT/ICITHHOCTH MOSIBUTCSI BO3MOYKHOCTH TIOCTPOEHUS 00JI€e COBEPIIIEHHOTO
obrmiectBa. Benb u3mMepeHuss — eIMHCTBEHHBIN CIIOCO0 MMOTyUEHUS KOJTHMYECTBEHHOM
rH(pOpMAIH O BEIMIHNHAX, XapaKTePU3YIOIINX T WU HHBIE (PU3NIECKHUE SBICHUS
niu npoueccel (HoBunkuii, 1975).

Eme B 1863 romy B pabote Pediekcol rooBaoro mos3ra MBan MuxaimoBud
Ceuenos (Ceuenos, 2004) mucai:

«Bce 6eckoHedHOE pazHOOOpa3ne BHEITHUX MPOSIBIICHUI MO3TOBOM JCSITETFHOCTH
CBOJIUTCS] OKOHYATEIHHO K OJTHOMY JIUIIH SIBJICHUIO — MBIIIEYHOMY JIBUKCHUIO.)

«Ecim Ha JenoBeka NEWCTBYET KaKoe-HUOYybh BHEITHEE BIUSHHUE W HE ITyracT
€ro, TO BBITEKAOIAsl M3 ATOTO peakius (KaKoe HU Ha €CTh MBIIICUYHOE JBHKECHUE)
COOTBETCTBYET IO CHJIC BHEITHEMY BIIHSTHHUIO.)

«...Bce 0€3 MCKIIFOUYCHHUs KauecTBa BHEUTHUX MPOSBICHUN MO3TOBOH JeATelb-
HOCTH, KOTOPBIE MBI XapaKTEpPU3yeM, HAIpUMEp, CIOBAMH: OJYIICBICHHOCTb,
CTPacCTHOCTh, HACMEIIIKa, ITe4Yallb, PaJ0CTh U TIp., CyTh HE YTO HHOE, KaK Pe3yIbTaThl
0O0JIBILIEr0 WM MEHBIIIETO YKOPOUCHHS KAKOW-HUOY b TPYIIIBI MBIIIIII. . ..

ITo cBoeii cyTu nmpeasioxkeHHasi MHOM KOHIIETIIHS — €CTh peanu3anust Mbiciel Ceve-
HOBA HA OCHOBE U3MEPEHUS KOJINIECTBA MBIIICYHBIX TBIKCHUI TEXHOJIOTHEH BHOPOH-
300pakenus. [Ipeamaraemast KOHIIETIITNS HE OCHOBaHA Ha OJTHOM TEXHOJIOTUH BUOPOU-
300pakeHHs U JOIYCKACT U3MEPCHUE XapaKTEPUCTUK JIMYHOCTH C MTOMOIIBIO aHATTU3a
[1DP Ha cTMYJTBI pa3MUYHBIX (PU3UOJIOTHUECKAX CUTHAIOB, Hartpumep, D21 um BCP.
B stom ciiyuae eqununa usmepenus [IOP Oyxer apyroit (He BUOpa), HO IPHUHITHUIT e
[IOJIYYEHUS] MOXKET OCTAThCSI TEM ke — u3Mepenue [IDOP Ha cOOTBETCTBYIOLIMI CTUMY!I.
Jlyis mepeHoca KOHIICMIIMK Ha allbTePHATHBHY BUOPOM300PAKECHUIO TEXHOJIOTHIO
TTOJTYYICHUST (PU3NOIOTHICCKOTO CUTHATA HEOOXOAMMO CO3JIaHNe aHAIOTHIHON 0a3bl
JIAHHBIX M3MEPEHUsI (PH3HOJIOTHYECKOTO IMapaMeTpa o1 BO3ACHCTBUEM TPe/IaracMbIX
WM aHATOTUYHBIX CUCTEM CTUMYJIOB JUTS OOJBIION TPYIIIBI MCCIETYEeMBIX JIHUII TPH



32 B. A. MunkuH

(PMKCHPOBAaHHBIX BHEIIHHUX YCIOBUSX. [IpH BBISIBICHUH CTATHCTUYECKUX 3aBUCHMOCTEH,
ONMU3KMX K TIOJTy4YeHHBIM (HOPMaJIbHBIN 3aKkoH pactpenenenus [IDP, Beicokas koppe-
JSIIUS IPY PEAKMU Ha KBAa3HOMIIO3UIMOHHBIE CTUMYJIBI (1>0,8), 1 KoMpOpTHOM A5t
HCCIIEJIOBaHMUS METO/IE MTOTYYEHHsT (PH3UOJIOTHIECKOTO CUTHAIA HOBBIH METOJT MOXKET
COCTaBHUTh KOHKYPEHIIHIO TEXHOJIOTUH BHOPOM300pasKEeHUSL.

Bo03MOXHO, HEKOTOPHIX YUTATENIeH YIUBUT Majoe BHUMAHUE B CTaThe CAMHM
XapaKTEePUCTUKAM JIMYHOCTH, HAIPUMEP CIOCOOHOCTSM, WHTEJUIEKTaAM WM T10-
pOKaM JIMYHOCTH. I CO3HATEIBHO AKLUEHTUPYH CTaThi0 UMeHHO Ha [IDP nHa ctu-
MyJibl, ioromy 4to [IDP Ha cTHMYyIIBI, TPUBS3aHHBIC 11O CMBICITY K OTpEIeIeHHON
XapaKTePUCTHKE JTUYHOCTH, U OTPAKAET 3Ty XapaKTEPUCTHKY JTHUUYHOCTH U MOXKET
M3MEpATHCS B TEX XKe eUHHIaX m3MepeHus — BuOpax. Hampumep, ecnu [1OP Ha
CTHMYJI, CBsi3aHHBIN ¢ BHyTprimyHocTHRIM THIIOM MU cocrasinsier 0,7 BOp, a [IDP
Ha CTUMYJ, cBsizaHHBINA ¢ SIpocThio (I'HeB), cocraBmisier 0,35 BOp, TO ATO O3HAYAET,
YTO 3HAYUMOCTb (Pa3BUTOCTh) y UCTIBITYeMoro BHyTpunanuHocTHOro Tuna MU B nBa
pa3za mpeBbIIaeT BeTNInHy 3HaunMocTh (pa3BuTocTH) Spoctn (I'HeBa) Ha MOMEHT
H3MEpPEHHsI XapaKTePUCTUK JIUYHOCTH. AHAJIOTUYHO MOTYT OBITh U3MEPEHBI JII00bIE
JIpyTHe XapaKTePUCTUKU JTUIHOCTH (IMOIIMH, YEPTHI XapaKTepa, HHTEJUIEKTHI), KO-
TOPBIX Ha JaHHBIM MOMeHT HacuuThiBatoT Oosiee 200 (Rush, 1992; Goldberg, 1993;
Scherer, 2005). Pazmnanple HCCiIeI0BATENN XapaKTEPUCTHK JTMIHOCTH HazbBamu [1OP
Ha CTHMYJ [I0-pa3HoOMY, ¢u3nonoru HaspiBaoT [1OP pedaexcom (Ceuenos, 2001)
Wiu nuHaMudeckuM ctepeoturnioMm (I1aBmos, 1951), mcuxoorn — accormaTuBHON
peaxuueii (Freud, 1900) nnu apdexrom (Wundt, 1904; Vygotsky, 1925) kubepne-
TUKH — oOpaTHOH cBsa3bto (Wiener, 1948) nimu amanraruei opraamsma (bepamireiin,
1990; HoBocenbues, 1978), HO Ha TaHHOM 3Tare METPOJIOTUN XapaKTEPUCTHK JTHY-
HOCTH HE CTOJIb Ba)XKHO KaK Ha3bIBaTh M3MEPSEMYIO BEIWYHHY, Ba)KHA YETKOCTh
1 OJJTHO3HAYHOCTh METO/Ia €€ U3MepeHus. MHe mpecTaBisercs, 4To npeiaraeMblil
MTO/IXO/] TIO3BOJISIET OJTHO3HAYHO M YE€TKO U3MEPSTh XapaKTEPUCTHKH JINYHOCTH BHE
3aBHCUMOCTH OT MX MPOLUIOTO Ha3BaHUS M ONMKCAHMS, aHAJTIOTUYHO YCIICIIHO H3-
MepsieMBIM BO BCeM Mupe (hr3nuecKuM BenmndrnHaM MexayHapoanoii cuctemsl CH.

Pa3BuTre nHPOPMAIIMOHHBIX TEXHOJIOTHI XapaKTEPHU3yeTCs yBEINICHUEM BIU-
SIHUS JINYHOCTHU Ha OOIIECTBO M TPeOYET CMEHBI YCTOSBIINXCS MOJXOJIOB K OTpe/ie-
JICHUIO JIIUPYIONINX XapaKTePUCTUK JIMYHOCTH YeJIOBeKa U OOBEKTUBHOW OIEHKH
XapaKTePUCTUK JIMYHOCTH U JIeBUAHTHOTO noBeneHus ([{ropkreiims, 1912; Clinard,
Meier, 2015; Borum, 2004) mist HeoMyIIeHUS TOSIBIICHUS OOMIECTBEHHBIX JIHJIC-
POB C JCBHAaHTHBIM TOBEJCHHEM. BO3MOXKHO, HEe clleyeT 0KHIaTh OBICTPBHIX H3-
MEHEHHMH B XapaKTEepPHCTHUKaX YelIOBeKa OT ecTecTBeHHoro otoopa (Darwin, 1859),
9BOJIIOIMOHHBIC M3MECHEHUSI B OMOJIOTMU MPOUCXOAST OYSHb MEAJICHHO, U TICHXO-
JIOTHUS TIOBEACHUS JIMYHOCTH OCTAaeTCs TOH JKe, KakoW Oblila THICSYM JIeT Ha3az 0e3
COBPEMEHHBIX TEXHOJIOTUH. OOBEKTUBHBINA MOAXO] K M3MEPEHHIO XapaKTePUCTUK
JUYHOCTH CIIENIAeT KAXKIYIO JINTHOCTh OoJIee MpeIcCKa3yeMoi B CBOEM ITOBEJICHUH IS
00I1IeCTBa M CO3/IaCT HOBBIX OOIIECTBEHHBIX JIMACPOB sl PELICHUS 3a4a4, CTOSIINX
repe;T COBpeMeHHBIM O0IIIeCTBOM, a He IS ero paspymieHus. Tem Gomee, 94To mpo-
BE€JICHHBIE MCCIIEJOBAHUS MOATBEPKIAIOT KOPPEISAIMIO POCTa TTOPOUYHOCTH JIMUHOCTH
C KapbepHBIM POCTOM B HEKOTOPBIX 00JIACTSIX, HATIPUMED ISl CHIOPTCMEHOB BBICOKO
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kBanupukanuu (Hukonaenko, Ctypuak, 2023) 1 3aBUCUMOCTh YPOBHSI IOPOYHOCTH
ot obnactu mpodeccuonansHOU AesitenbHOCTH (Bypenkosa, Caepaos, 2023). 5 no-
ITyCKAI0, YTO €CIIU YEJIOBEYECTBO HE UCIOIh3yEeT BO3MOKHOCTh OOBEKTUBHOTO U3-
MEPEHUS XapaKTePUCTUK JIMTHOCTH, TO HACTAHET MOMEHT, KOT/Ia JIFOAH C ICBUAHTHBIM
MOBEICHUEM MOT'YT Ucmoiib30BaTh coBpemennbie CMU, UKT u BoeHHO-TEXHUUECKHE
CPEICTBA JUISl IOCTUKCHHSI CyOBEKTUBHBIX II€JICH, KOTOpPBIC MIPUBEIYT K THOCIH Ue-
JIoBeUecTBa. B HacTosiee BpeMs IMHUPOKO HCITONIB3YETCs MCUXO0(U3HOIOTHUECKUH
koHTpouib Juil (Brookings et al., 1996; Boopos u np., 2021), koTopsie paboTarT Ha
OTIACHBIX MTPOM3BOCTBAX (BOIUTENH, AUCIIETYEPHI, onepaTopsl AC U T.11.), HO HE TIpH-
MEHSIETCS ICUXO(PU3UOIOTUISCKUN KOHTPOJIb JUIs TIOJIMTUKOB, IPUHUMAROIINX OoJiee
3HaYUMBbIe penieHns. CIOKHUBIICHCS CHCTEMBI €CTECTBEHHOTO 0TOOpa OOIIECTBEHHBIX
JIUJIEPOB MOKET HE XBATUTH ISl IPUHSTHUS aICKBATHBIX PEIICHUI B COBPEMEHHOM
MHUpE BO BpeMs 4-i IPOMBITINIEHHON peBorod. [loaToMy BBeIeHNE 00BEKTHBHO-
ro HH(GOPMAIMOHHO-(PU3NIECKOTO U3MEPEHUS XapaKTePUCTUK JIMYHOCTH SIBJISICTCS
1arom, CriocoOHBIM HBOJIOITMOHUPOBATE COBPEMEHHOE O0IIIECTBO M IPEJOTBPATUTH
YHUYTOXKCHUE YEeTIOBEUYECTBRA.

JononHutenbHble mMaTtepuanbi

HenepcoHanu3upoBaHHbIe CTATUCTUYECKUE AaHHbIe U3MepeHus Tekymiero I[IPC u mose-
JICHYECKMX MapaMeTPOB MO MPUBEICHHBIM (OPMYJaM JOCTYMHBI JJsI 3arPY3KH Ha CCBUIKE
https://psymaker.com/downloads/MIS_Stat VIBRA.zip u MOTyT OBITh HCIOJb30BaHbBI 3a-
HHTEPECOBAaHHBIMH HCCIICIOBATEISIMU IS pa3pabOTKH COOCTBEHHBIX METOJOB M MPOBEPKH
CJICITAaHHBIX BBIBOJIOB.

3aknroyeHue

[Ipennaraemast naHpOpMaOHHO-pHU3UIECKas] CHCTEMa M3MEPEHUH JOMOIHSICT
cymecTByromue 7 ocHOBHBIX equau CH HOoBOM BenmmunHOU — nHpopMariueid. C mo-
MOIIIBIO KOJTMYECTBa HHPOPMAIIUU H3MEPSIOT NMCUXO(DHU3HOIOTHIECKY0 PEAKITHUIO,
KOTOpasi SBISIETCS 0A30BBIM DJIEMEHTOM OIPEICICHUS XapaKTEPUCTHUK JTUIHOCTH.
[Ipon3BogHbIE XapaKTEPUCTUKH JIMYHOCTH YeJIOBeKa (aHAJIOTUYHBIE TIPOU3BOHBIM
BenmuuHaM cuctembl CH) mpeacraBisior codoit Benuuuny [1OP npu npeassasiennn
MHOT0()aKTOPHOTO CTUMYJIa, UMEIOIIETO CMBICTIOBYIO MTPHUBS3KY K COOTBETCTBYIOIIEH
XapaKTEPUCTUKE JIMIHOCTH.

He crienyer mymartp, 4To 1Moka He MPOU30HIET BBEJCHHE ONTa U BUOPHI KaK €u-
Hull u3Mepenust cucteMbl CH, To He cleayeT MCIOIb30BaTh JAHHBIN METOM s
M3MEpEeHUs] XapaKTePUCTUK JINIHOCTH. HaobopoT, UIMEHHO MIMPOKOE MPUMEHEHUE
U3MEpPSIeMON BEIMYMHBI BCETIa MPEAIICCTBYET €€ BHeIpeHuto B cucremy CU, mpu-
YyeM OT MEPBOHAYAIBHOIO MOsIBIECHUS 10 BBeneHus B CU MOKeT NpoHTH COTHU JIET.
OtcytctBue enuHuIlbp u3mMeperus B CHU He SBSeTCs NMPEmITCTBUEM IS €€ IIIUPOKOTO
MPUMEHEHUS, CYIIECTBYET PsiJl BHECUCTEMHBIX €AMHMUIL], KOTOPhIE AKTUBHO HCIIOJIb-
3y10TCs B Mupe u3meperuil. B ocnoBe CU 1eKUT CHCTEMHBIN MOAXO0A K €IUHULIAM
M3MEpEeHUs, KOTOPBIM B JAHHOH cTaThe OBLT IPUMEHEH K H3MEPEHUIO XapaKTEPUCTHK
JINYHOCTH, aHAJIOTUYHO CTAHJAPTHBIM METOJaM U3MEPEHHH (U3MYSCKUX BEITHUNH
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(CH, 2019; PMI" 29-99, 1999), umeHHO 3TOr0, HA MO B3TJISiM, ¥ HE XBATAJIO IIpe-
JBIIYIIMM HCclieqoBaTessiM. Hanpumep, HUCIonb3ysi KMOSPHETHUSCKUN MOAXO0
n3MepeHus dMoluii, CAMOHOB MPEIIOKUI U3BECTHYIO (DOPMYyIy, HO BBEN B Hee
MOHSTHSI, KOTOPBIC IMPUHIIUITHAIIEHO HEU3MEPUMBbI (DU3UYECKUMHU METOAaMHU (cuja
YU Ka4eCTBO aKTyaJbHOU MOTPEOHOCTH; OIEHKA BEPOSTHOCTH YJIOBIETBOPCHHS
MOTPEOHOCTU M T.JI.) U HE CMOT MPE/UIOKHUTh 3aKOHYCHHOI'0 METOJa U3MEPCHUS
(CumonoB, 2004). B omimmunn oT 001X KHOSPHETUIECKHUX TTOAXO0/I0B MHOTHE TICH-
XOJIOTHUECKUE METOJIUKHU MTO3BOJISIOT MATEMATHUECKU BBIYHMCIISTH XapaKTEPUCTHKH
JIUYHOCTH, Harpumep, ypoBeHb uHTeuekTa [Q (Stern, 1938; Eysenck, 1981). On-
HAKO 3TH [ICUXOJIOTUYECKUE METO IbI OCHOBAHbBI Ha 00Pa00TKE TOJILKO CO3HATEIIBHOM
peakIuu YeioBeKa, 4To JielaeT UX aOCONOTHO HepeaIn3yeMbIMH C TOUYKH 3PEHUS
n3MepeHusl PU3MUECKUX BETUYMH. XapaKTEPUCTUKN JIMYHOCTH YEIIOBEKA SIBIISTFOTCS
CIIOHOW (PYHKIIHEH, COYEeTArOIel MHOKECTBO Pa3IMYHBIX KadeCTB, U3yYaeMbIX
B IICHXO0JI0THH, (pu3uke U kuOepHeTHKe. M3Mepenne XapakTepuCTUK JIMNYHOCTH TIPEJI-
CTaBIIAET COOON MEXIUCITUIUIMHAPHYIO 33/1a4y, €€ HEBO3MO)KHO PEIIUTh B paMKax
OTJICIIBHO B3SITHIX YKA3aHHBIX HayK. TOJILKO OOBEAMHEHUE METOJIOB IICUXOJIOTHH,
(m3KuKH 1 KHOEPHETUKH B €IMHOW METPOJIOTHIECKON KOHIICTIITUH TTO3BOJISET YETKO
Y OJTHO3HAYHO M3MEPSATh XaPaKTEPUCTHKH JINYHOCTH YEIIOBEKA.

[IpennoxxenHas KOHIENIUS WHPOPMATMOHHO-PU3HIECKAX U3MEPEHUH MOXKET
OBITh PACCMOTPEHA KaK CBOSOOPA3HBIN ICUXOJIOTHUYSCKHI TECT HA PEBOTIOLIMOHHOCTb
nH(POPMAITMOHHBIX TTpeoOpa3oBaHmii coBpeMeHHOTO obmiecTBa. Ecim mpas Kiayc
[IBa0, n MHMDOPMALIMOHHBIN MPOTPECC NCHCTBUTEIBHO PEANICH U PEBOJIIOIIMOHEH
(IIBaob, 2016), TO cOBpeMEeHHOE O0IIEeCTBO MOJDKHO aKTHBHO MOMIEPIKATh MPEII0-
JKEHHYIO KOHIIETIIUIO U MEePEHTH OT (PU3NUIECKOro BOCHPUATUS MUpa K WH(OpMa-
LIUOHHO-(PHU3UYECKOMY, HE JIOMYCKAOLIEMY ABOWHBIX CTAHIAPTOB B M3MEPEHUSIX HE
TOJIKO (PM3UYECKHUX BEIUYHH, HO U XapaKTePUCTHK JTUYHOCTH YeioBeka. OHaKo,
eciu nipaB Yapn3 Jlapeun (Darwin, 1859; Jlapeusn, 2001), 1 3BostoLMs OHOIOTHYE-
CKUX BUJIOB M XapaKTEPUCTHK JMYHOCTH MTPOTEKAET OUYEHb MEJIEHHO, TO TEKYIIUi
HH(POPMAITMOHHO-TEXHUYECKHUN TTPOTPecc Majo KacaeTcs YeIOBEUECKOTO COZHAHMSI.
Ecnu niuHbIe XapakTepUCTUKU YeNIOBEKa OCTAINCH TAKMMH K€ KaK OBUIN THICSYH JIET
Ha3aJl, T0 00bEKTUBHOE M3MEPEHUE XAPAKTEPUCTHK JIMYHOCTH HE OYIET MOIIePIKAHO
HU TIOJINTUYECKUMH, HA HAYYHBIMH JIIUTaMH, T.K. OHO HEN30€XKHO MPHUBENET K U3-
MEHEHHIO CYIIECTBYIOUIUX T, aHATOTHYHO DPpaHIy3CKOM pEBOJIIOIUH.
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WioHb 2024 r., CaHkT-MeTepbypr, Poccus

MogenupoBaHue xapakTepuCcTUK MUKPOBUOpauuin ronoBbl
M co3gaHue 3TanoHa NCUxou3nMonorM4eckon peakuum
Ha CTUMYynbI

B. A. Akumos, B. A. MUHKUH

00O «MHoronpodunsHoe npeanpusitne «3Ancucy, Cankr-MNetepbypr, Poccus,
minkin@elsys.ru

Annomayus: Hecneoosano enusmue 0moenvbHulx npoyeccos MUKposuopayu 00bexma, 6 mom
yucie 08UNCEHUs NO 20PU3OHIMATU, BEPINUKAU, Yeld OMKIOHEHUs U KOHMPAcma Ha napamempbl
subpouzodpaxcenus oovekma. Co30anbl HECKOILKO UCKYCCMBEHHBIX KOHMPACMHBIX 00beKmMos
018 uccnedo8anusi 6UOpayull U NPOAHATUIUPOBAHO GAUAHUE ONMUYECKUX U GUOPAYUOHHBIX
Xapakmepucmukx 00veKmog Ha napamempwvl gubpouszobpadicenus. Onpedenenvl OCHOBHbIE
3AKOHOMEPHOCIU HALOJICEHUS MOOCTUPYEMBIX NPOYECCO8 MUKPOBUOPAYUL 0OBbEKMO8 U UX GNUAHUE
Ha napamempul gubpouzoopadicenus. Paspabomanel éapuanmol 5manona ncuxo@pusuoio2uieckoil
peakyuu Ha nepuoouyeckue CmuMyivl 6 ude udeogaunia u annapamuo-npocpamMmHO20
peuienus usMepUmenbHol CUCMeEMbl, MOOEAUPYIoujue eOUHUYY NCUXOPU3UOL02UYECKOU peakyuu
MUKPOSUOpayuil 20106bl uenoseka — 1 eubpa ¢ HeonpedenenHocmvlo usmepenuti 4 meop.
Paspaboman pescum mooeruposanus omoenbHvlX Npoyecco8 GuOpayull u ux HAaai0diCeHull,
npuedeHtvlll 8 Ycmanorkax no ymonuanuro Standard 6 npoepamme Vibraimage PRO.

Kniouesvie cnosa: muxposubpayus, ncuxo@usuoniocuueckas peaxyus, IMAaioH,
subpouzobpasicene, uUOPA, Memponousl, XapaKmepucmuKky JIU4HOCMU.

Head Microvibration Characteristics Modeling
and Creating Measurement Standard
of Psychophysiological Response to Stimuli

Valery A. Akimov, Viktor A. Minkin
Elsys Corp, St. Petersburg, Russia, minkin@elsys.ru

Abstract: The influence of an object microvibration processes, including horizontal, vertical
movement, deflection angle and contrast, on the parameters of the object’s vibraimage was studied.
Several artificial contrast objects were created to study vibration process and the influence of
the optical and vibration characteristics of objects on vibraimage parameters was analyzed. The
main patterns of various components of object microvibration superposition tied on vibraimage
parameters are determined. Variants of the measurement standard (etalon) have been developed in
the form of the video file and the hardware/sofiware solution of measuring system that simulate the
psychophysiological response to stimuli by human head microvibration. Unit of psychophysiological
response to stimuli 1 vibra measurement standard with an associated standard measurement
uncertainty of 4 mvbr was created. The mode for microvibration processes and their overlaps
modeling has been developed in the default Standard settings of Vibraimage PRO program.
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Keywords: microvibration, psychophysiological response, measurement standard, etalon,
vibraimage, vibra, metrology, personality traits.

BeeneHune

B cootBercTBHH ¢ cymecTByonwmMu ctanaapramu Merponorad (JCGM 200, 2012;
PMI" 29, 2013; CH, 2019; ISO/IEC 80000, 2022) sTanoH eAuHUIIBI (PU3NIECKOI Be-
JIMYUHBI — 9TO CPEJICTBO U3MEPHUTEIILHOM TEXHUKH (M3MEPUTEIIBHON CUCTEMBI), TIPEI-
Ha3HAuEHHOE Il BOCIIPOU3BEICHNUS, XpAHEHHUS U TIEPEIavd ¢TUHHIIBI BETUINHBI FITH
KAkl I3MepeHni. KoHeTpyKIus 3Tanona, ero cBOMCTBa U criocod BOCIIPOU3BEICHUS
€IMHHUIIBI OTIPEIEIIAFOTCS IPUPOION JTAHHOH (DU3MUECKOM BETMYMHBI 1 YPOBHEM Pa3BHU-
THSI ©3MEPHUTEIIHLHON TEXHUKH B JIAHHON 00JIaCTH U3MEPEHUNA. DTAJIOH JIOJKEH 00J1a1aTh,
10 KpalHel Mepe, TpeMs TECHO CBSI3aHHBIMHU JIPYT C APYTOM CYIIECTBEHHBIMH ITPH-
3HaKaMHU — HEM3MEHHOCTBIO, BOCIIPOM3BOIUMOCTHIO U ciimdaeMocThio (PMI™ 29, 1999).
[IpemnokeHHBIN paHee MOIX0 K OTNpeAeTIeHHI0 HHPOPMAIMOHHO-(PU3HYeCKIX Xa-
pakTepucTuK JuyHOCTH (MunkuH, 2023) ¢ HCMOIIB30BaHUEM METO/I0B M3MEpEeHHUs
¢uznaeckux BemmuuH (CH, 2019) motpedoBain co3aHus 3TaIOHA, MOJISITUPYOIIETO
enuHuLly ncuxogusnonorndeckor peakiuu ([1OP) Bubpa (cokpamenno BOp). Tak
Kak ucnojb3yemblid MeTo 1 uaMeperus [IOP ocHOBaH Ha TeNEeBU3MOHHBIX U3MEPEHUSIX
mukposuOpauuii (Rohracher, 1946) ronoBsl uenoBeka ¢ MOMOLIBIO TEXHOJIOTHU BHU-
opomobpaxenns (Munkun, 2007; 2020), To 715 co3aaHMs dTaIoHa eTUHUIB! [IDOP —
1 BOp HEOOXOAMMO PACCMOTPETh, HCCIEI0BATh U TPOMOJICITUPOBATH OCHOBHBIC BUJIBI
MHKPOBHOpAITNH M MUKPOABIKCHUHN, TPUCYTCTBYIONMX B 3d (MPOCTPaHCTBEHHBIX )
MUKPOJIBIKEHUSIX TOJI0BBI uenoBeka (Raja et al., 2020). [pu kaxymieiics mpoctore
MHUKPOJIBIKEHII 1 MUKPOBHOPAIINIA TOJIOBBI 0TOOpayKeHNE TIPOCTPAHCTBEHHBIX JIBIIKE-
HUI Ha IUIOCKOCTH C TIOMOILLBIO OHOHN TeJICBU3MOHHON KaMephl BKIIIOYAET HAJOKCHUE
Ppsisa HE3aBUCUMBIX TIporieccoB MUKpoBuOparwn (Munkuh, 2007; Balakrishnan et al.,
2013; Raja et al., 2020), a UMEHHO: TBHKEHHE TI0 TOPU3OHTAIH, BEPTHKAIHU, TOBOPOT,
KayaHHe OTHOCUTEIBHO HIDKHEH TOUKH, JIUIIEBasi MUMUKA W N3MEHEHUE KOHTPACTa.

Bo3MoxHOCTE CO37aHUS ATAJIOHA, MOJCIUPYIOMIETO MCUXOPU3UOTOTHUECKYIO
PEeaKInio YeJI0BeKa Ha CTUMYJIbI, paHee He Oblia NCCIIeIOBaHa B IICUXO()U3HOIOTUH
(Cacioppo, Tassinary, Berntson, 2007), uamepennu smouuii (Scherer, 2005), onenke
xapaktepucTuk JudHoctd (Matthews, Deary, Whiteman, 2003), neTeKinu noBeaeHUs
(Zhang, Cao, 2019) u ncuxonorun (Biswas-Diener, Diener, 2019). OtHOCuTENBbHO TIO-
X0XKYIO 3371a4y MOJIETUPOBAHMS YEJIOBEUECKHUX dMOLINH (0e3 co3aanus 3TajoHa IMO-
uuit umu [1OP) paccmarpuBaer coBpemenHast poborotexuuka (Cavallo et al., 2018),
0OBIYHO, yIpoIIast ee 10 PeHICHHUs 3aJa4y pacro3HaHus jauieBod mumukn (Rawal,
Stock-Homburg, 2022).

Lenbto qaHHOM pabOTHI SBISIETCS PACCMOTPEHHUE OTIEIBHBIX U MHTETPATbHBIX
IIPOIIECCOB MUKPOBHOPAIIMH TOJIOBHI, ONPE/ICTICHIE BIUSHUS OTASIBHBIX ITPOIIEC-
COB MUKPOBHOpPALIMH TOJIOBBI M X B3aMMHOTO BIMSHHSI HA MHTETpabHBIN Mpolece
MHKPOBHOpPAITUH TOJIOBBI M ITapaMeTPhl BUOPOU300paXKEHHUS IS CO3MaHus HHHOP-
MaIMOHHO-(U3UYECKOT0 dTANOHa eANHUIBI MCUXO(PU3NOIOTHUECKON Peakluu Ha
MIEPUOANYECKUE CTUMYJIBI C HOMHHAJIBHBIM 3Ha4eHHeM B 1 BOP.
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MaTtepuanbi u MeToabl

Jiist uccnenoBanusl MEKpOBHOpaIuii U MojenupoBanus stanona [1OP Ha nepu-
OJIMYECKHE CTUMYJIbI ObUIN pa3pabOTaHbl HCKYCCTBEHHO CO3JAaHHBIE CTATUYECKHE
n300paskeHns (TECTOBbIE OOBEKTHI) M ANHAMUYECKHE BUAEO, KOTOPBIE MOJCINPOBAIIH
pas3nuvHbIe BUABI MUKPOBHOpAM U MUKPOJIBMKEHUH rOJI0BBI YenoBeka. st pas-
pabotku sTanoHa [IOP TpeboBanock cozaanne H300pakeHus IPU MUKPOBHOpALIUH
KOTOPOTO HaOJIIOMAUCh TTapaMeTphl BHOPOM300paKeHNS, aHAIOTHYHBIC CPETHUM
3HAYCHHUAM I1apaMETPOB MUKPOABMKEHUH TOJIOBBI, B TOM YHCJIE CPEAHSs 4acTo-
Ta MUKpoBUOpanuit M ot 2 10 4 'y, 6au3koe K HOPMaIbHOMY paclpeaciCHHIO
MHUKPOBHOpAIHii TOUEK 00BEKTa C BEIUINHON CPETHEKBAPATHICCKOTO OTKIIOHEHUSI
mukpoBuoparuii SD ot 0,3 mo 2,0 ', mepron mukpoBudpanuii 10 cexynn mpu [1DP
(dP=1 BOp) Ha 5-cexynanbie ctuMyibl (MunkHH, 2023), codeTanue c1adoro, cpeaHe-
ro ¥ 3HAYUTEIHHOTO KOHTPACTa M300pakeHUs] TECTOBBIX 00BEKTOB, aHAJIOTHYHOE
JIUILY YeJIOBeKa, MpUMepHasi TOPU30HTalIbHAs CHMMETpHsI H300pakeHus1. [ eneparust
BHOpaInii 00BEKTOB OCYIIECTBIUIACH CHHYCOUIATLHON (PYHKITHEH SinP, 1Mo yMoJI-
YaHUIO p=1, B IpyroM cilydae CTEHEHb P yKa3bIBaeTCs OTAEIbHO. Pe3ynbraT cym-
MapHBIX MHUKpOBUOpaiuii 3a nepuox 10 cexyHa u3mepsiics nporpaMmoii Vibraimage
PRO (MunkuH, 2020; AkumoB u 1p., 2019) o xapaxrepucruke dP (Bennunna us-
MEHEHUS COCTOSIHUS BUOPALHii), AITOPUTM €0 BBIUUCICHHS UICHTUYEH aJIrOPUTMY
Beruncienns [IOP Ha ctumynel B mporpamme [Ipodaitnep+ (Munkus u ap., 2023;
MunkuH, 2023). [IpoBeneHsl uccienoBaHus 4-X OTIENBHBIX IPOIIECCOB — MUKPO-
BUOpAIMH 110 TOPU3OHTAIH (X), BepTUKaH (y), KolieOaHHst 00beKTa OTHOCUTEIBHO
HIKHEH Touku (yron A), m3meHnenne konrpacta (C) u UX B3aUMHOE BIUSHUC Ha
oOmuii mporiecc BuOpauu. MumMuKka BeIpakeHHs Juia (BuOpanus ¢hopMel) Oblia
HCKJIIOUEHA U3 MOACIMPOBAaHUS BHOpaLMU n3-3a c1aboro BIMSHUS HA MapaMeTphl
BuOpomzoOpaxenus: (Munkun, 2007; 2020). Bce uzmepenus: mapametrpoB BHOPO-
M300paKeHHs MPOBOJMIUCH TPU HACTPOWKAX MO YMOJIYAHHUIO, YCTAHOBIICHHBIX
B riporpamme lIpodaiinep+ (N=25 kagpos, f=10 ['m u T.1.).

PesynkTathl uccrnegoBaHui

Panee mozpennpoBanach MUKpOBHOPALMS TECTOBBIX 00BEKTOB Pa3IUUHOIO KOH-
TpacTa ¢ noctossHHOW yactoTol (3—7 '), pa3paboTaHHBIX ISl ONpEICICHUS TOU-
HOCTH M3MEPEHHsI YaCTOTHI BHOpAITMH 00BEKTa IIporpaMMaMi BUOPOU300paXKeHNUs
(AxumoB u 1p., 2019). Takue 00BEKTHI UMeNH (HOPMY TIEHTPAITEHO CHMMETPHYHBIX
OKPY>KHOCTEH ¢ pa3IMUHBIMU IepenaaMi KOHTPACTa U COBEPIIAIN MEePEMEILCHHS
10 TOPU3OHTANIN € TIOCTOSTHHOM yacToTol BuOpauu. OTHaKO H3MepeHne 00 BEKTOB,
BHOpHUpYIOMHUX ¢ gacToTor 3—7 I'1, He pemaer 3axauay m3mepenus [IOP, T.x. [IOP oT1-
pakaet Ooliee HU3KOYACTOTHBIE ITcuxodu3nonornyeckue nporeccel (MunkuH, 2023),
UCTIONB3Ys HaKoIJIeHne nHdopManuu o ncuxodusuonorndeckom coctosiauu (I1PC)
3a mepuoj BpeMeHH 2,5 ceKyHbl. [Ipu BRICOKOI "acTOTE TEpeMeNeHI 00BhEKTa
110 TOpHU30HTATN paszHocTh Mexay Takumu [1DPC (dP) Bcerma 6mm3ka x HyIIO,
T.K. Ha 2,5 cekyHbl npuxoautcs 6onee 10 MmukpoBuOpanuii oobekta. Mbl Hadamu
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pas3pabotky sTanoHoB [IDP ¢ ucnonb3oBaHus yKe UMEIOIIUXCS TECTOBBIX 0OBEK-
TOB ¢ (PUKCHPOBAHHOH YaCTOTOW MepeMelIeHUI 0 TOPU3OHTANIH, 3aTEM TMepPeLTH
K MCCIIEZIOBAHNIO HOBBIX OOBEKTOB C APYTUMH XapaKTepPUCTUKaMU BUOparwid. J{ist
co3nanus 3tajoHa [1OP Opl1M MccaenoBaHbl 3aBUCHMOCTH PA3JIMYHBIX TIPOIECCOB
BUOpaIMii OT YaCTOTHI KOeOaHui 0OBEKTOB B IMaNa30He CPEAHNUX 3HAYCHUH mapa-
MeTpoB BrOpouzoOpaxkenus (M, SD, dP), cooTBeTcTBYOIIME AHAaNIa30HAM U3MEPCHUI
MUKpPOBHOpAIUHA TOJIOBBI YeIOBEKa.

CrtaTtnyeckoe usobpaxeHue atanoHa NoeP.
FopusoHTanbHble MUKPOBUOpPaLUKn

PazpaboTanHble paHee cTaTHUECKHE N300paKEHHS TECTOBBIX 00BEKTOB, HCTIOJNb-
3yeMBIX JIJIsl U3MEPEHUsI YacTOThl BUOpAIMU B MporpaMMax BHOpPOU300pa)keHus,
IIPEACTABISIIOT cOO0M AByMEpHBIE c(hephl Pa3IUUHBIX NIEPENagoB KOHTPACTA, CHMMe-
TPUYHBIE IO BEPTHKAIM U TOPU30OHTAIHN (AKUMOB U 1p., 2019), mpeacraBneHHbie Ha
pucynke 1(a). [lunamuueckue ¢aiiinbl BUIEO C paclIMPEeHHEM avi, MPeICTaBIISIONINE
c000#1 MPOrpaMMHYIO PeaTU3alii0 MUKPOBUOPAIIUI TECTOBBIX 00BEKTOB, ObLIH CHop-
MHpPOBaHBI B GopMmaTe kaapa 640x640 ameMeHTOB n300paXkeHus. [ opu3oHTAIBHBIC
NepeMeleHus SBJIAI0TCS Hanboee XapakTepHbIMU NPU MHKPOBHOpAIMK T'OJIOBHI,
MO3TOMY MbI HAUHEM aHaJIM3 MUKPOBHUOpALUii 00BbEKTOB C MCCIICTOBAHUS JBHKCHUM
B FOPU30HTAJIEHOM HATPABJICHUH 110 OTHOIIICHHIO IOBEPXHOCTH 3eMITH 1 Kajipa. Bubpo-
n300pakeHns 0OBEKTOB SBISIFOTCS (DYHKIMEH KaK ONTHYEeCKOT0 KOHTpacTa 00BeKTa,
TaK U XapakTepucTHK ero BuOpauuu (Munkus, 2007), mosToMy Ha pucyHke | u ganee
MBI TIPUBOJIUM BUOPOHM300pakeHnsi 00bEKTOB B HETOCPEICTBEHHOM MPUBSI3KE K €ro
OIITHYECKOMY U300paKCHUIO.

(a) ObbekT 1.1

(a) ObbekT 1.2 (6) (8)

Puc. 1. Cmamuyeckue usobpaxeHusi (a) u subpousobpaxeHusi (6, 8) mecmosbix
obwekmos 1.1 u 1.2. [nsa eubpousobpaxeHuli (6, 8) Mukposubpayuu rno 20puU3oHmMarnu
yacmomol 2 'y, amnnumyda nepemeujeHus 06bekmos — 3 anemeHma (6),
amnnumyda nepemeuwjeHusi ob6bekmos — 6 ariemeHmos (8)
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[IpuBenenHble Ha pucyHKe | BHOpOM300paskeHHS AaJCKH OT CpeIHECTaTHCTHYC-
CKUX TIapaMeTpoB BHOPOM300pakeHUs MUKpOBUOpanuii ronoBsl (MunkuH, 2020).
Pacnipenenenne Bubparnuii Ha pucynke 1 (0, B) (BHenTHee BUOpOU300pakeHne onpe-
JeJsieTcsl MAaKCHMaJIbHBIMU 3HAaYEHUSIMHM BUOpaLnii B CTPOKax 300paXKeHus, a BHY-
TpeHHee BUOPOM300pakeHHE ONPEAEIACTCs CPEAHEH 4acTOTON BUOPALMiA B DIIEeMEHTE
N300paskeHusl) SIBISIETCSI MOHOIIBETHBIM B OTJIMYHE OT PEATbHOTO BUOPOU300paKeHUSI
TOJIOBBI YEJIOBEKa, KOTOPOE OOBIYHO OXBATHIBAET BECh IIBETOBOM CIEKTp, MIPUUEM
pacnpesenaeHue 4acToTbl MUKPOBHOpaMid roJ0BbI COOTBETCTBYET HOPMAIbHOMY
pacmpenenenuto (Munkus, 2007; 2020). BubponzoOpaxenusi, NpuBeIcHHbIC Ha PU-
CyHKe 1, IoTy4eHHbIC IPU MOJICIIMPOBAHUH TOPU30HTAILHBIX BUOPALIUIA C 4aCTOTOM
2 I'm u aMImuTyI0# 3 1 6 2IIEMEHTOB M300paKEHIIS, TIO3BOJISIOT CICNIATh CIICTYIOIIHE
BBIBOJIbI, KOTOPBIEC JOCTATOYHO OUYEBHUAHBI Il UCCIIe0BaTEIeH, UMEIOIUX OIBIT
paboThI ¢ cucTeMaMu BUOPOU300paKEeHUSI:

— BHOpom300pakeHue sBisieTcsl QyHKIUEH He TOJIBKO XapaKTePUCTHK BUOPALIHH,
HO ¥ ONITHYECKOTO KOHTpacTa 00beKTa, TOATOMY MPH OJIMHAKOBBIX XapaKTePUCTHKAX
BHOpaIin 00bEKTOB, BUOpOH300pakeHust 00beKTOB 1.1 1 1.2, MEromuX pazandHbe
OIITHYECKHE CBOWMCTBA, 3HAUNTENILHO OTINYAIOTCS;

— BUOpOM300paKeHNEe MUKPOBHOPALMH ONTHYECKA CUMMETPHYHOTO OOBEKTa
MOJKET OBITh KaKk CUMMETPUIHBIM (1.2), Tak n acummeTpuasbM (1.1).

YcTaHOBUB, YTO FOPU30OHTAIbHBIE BUOPALIMH CUMMETPUYHBIX 110 KOHTPACTY UMe-
fomuxcs cep, MPUroIHbIX sl U3MEpeHHsT (PUKCHUPOBAHHON Y4acTOThI BUOpaLUH, HE
MOAXOAT JUTsl MOJICTTUPOBAHNS PEaTIbHBIX MUKPOBYKEHUH TOJIOBBI, MBI TOITPOOOBAIIH
YCIOXKHUTH CTaTHYECKNE N300paKEHHS M TIPOAHATIM3UPOBATh TOPH30HTAIBHBIE BUOpa-
MM AaCHMMETPUYHBIX CTATHYECKUX M300pakKeHUH, IIPEACTABICHHbBIX HAa PUCYHKE 2.

[TonyueHnbie BUOPOM300paKEHHST ACHMMETPUYHBIX 110 KOHTPACTY CTATHYECKHX
1300pakeHU TECTOBBIX OOBEKTOB, MPUBEAECHHBIE HA PUCYHKE 2, TaKXKe HE TI03BOJIIITN
JIOOHTHCS TpeOyeMbIX XapaKTepPHCTUK MUKPOBHOpauy Ha BUOpou3oOpaxkeHnn. Kax
Y Ha pucyHke 1 gactora BUOpaIyii Ha prCyHKe 2 MOIYyYMIIach CIIUIIKOM TUCKPETHOM,
a BHEIIHee BUOPOM300pakeHNE COOTBETCTBEHHO CTAHOBHTCSI OYTH MOHOLIBETHBIM.
Hcnonb3oBanue n3o0pakeHus Jinia yeinoBeka (00beKT 2.2), CreHepUPOBAHHOE HCKYC-
CTBEHHBIM MHTEJIICKTOM Ha caiite https://photopea.ru/ai-photo-editor-neiroset, Taxoke He
[I03BOJIMJIO TIOJIyYHUTh HOPMAJIBHOE pacpesiesieHiue BUOpauii u3-3a 0JJHOCTOPOHHETO
XapakTepa JBIKEHHUH ¢ (PUKCHPOBAHHOM 4acTOTOMH, Jal0IIero MOHOYaCTOTHOE paciipe-
nenenue. [103ToMy Mbl IPOJIOJIKUIN TMONBITKY co3/ianus dTaoHa [IDP ¢ TpedyeMbiMu
rapaMeTpaMy BUOpOM300payKEeHHS Ha HCKYCCTBEHHBIX 00BEKTAX, a He Ha M300payKeHIH
JIMIA YEJI0BEKA, T. K. HCKYCCTBEHHbIE 0OBEKTHI II03BOJISIIOT 00JIee OAHO3HAUHO YIIPABIIATH
BHOpPOM300pakeHNEM B 3aBHCHMOCTH OT XapaKTEpHCTUK BUOpauu. V3o0paskeHue u BU-
Opon300pakeHHsT HOBOTO, CO3JaHHOTO HAMU UCKYCCTBEHHOTO 00BEKTa C aHAIOTHUHBIMH
npeapLaynwM (puc. 1 u 2) XxapakTepuCcTHKaMy BHOpAIiy, TPHUBEIEHBI Ha PUCYHKE 3.

[IpuBeneHHOe Ha pUCYHKe 3 M300pa)keHHE O00BEKTa MMEET MOPU30HTAIbHYIO
CHUMMETPHIO, aHAJOTUUHYIO (PPOHTATEHOMY H300pa)KEHHIO JINIA YEIOBEKA, IPH 3TOM
B OTJIMYKE OT UCKYCCTBEHHBIX H300pakeHH pUCYHKa 1, craTHyeckoe n300pakeHue
Ha PUCYHKE 3 UMeeT IUIaBHOE YMEHbBIIICHUE KOHTPACTa OT HIDKHEH JI0 BEpXHEW yacTu
n3o0paxeHus. BubponzoOpaxeHust, NpuBeJCHHBIC HA PUCYHKE 3, B OTIMYHE OT IIpe-
JBITYHIIX BUOPOU300paKeHU Ha PUCYHKaxX | 1 2, 0XBAaTHIBAIOT BCE LIBETOBYIO TAMMY
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(oT puoneTOBOrO O KPACHOTO LIBETA), & 3HAYUT BKIIOYAIOT B ce0s1 OOJIBIIYIO YacThb
HCCIIeyeMOoro crekTpa BuOpanuii B auanazone ot 0,1 mo 10 ', npucyTcTByromumx
B peaJbHBIX MUKPOBHOpAIusaxX rojgoBsl denoBeka (Munkun, 2007). I[Toxydennsie
IIPY aHAJIN3€ TOPU30HTAIBHBIX BUOpAlMi JaHHBIE MTO3BOJISIIOT IPEAIIOIOKHUTh, YTO
JAHHBIA TECTOBBIM 00BEKT (pUC. 3) MOKHO OYyZET UCIONIB30BATh AJISl CO3JaHus ITa-
noHa [1OP, u B nanpHeiieM Mbl OyieM Ha3bIBaTh €rO MPEIBAPUTEIBHBIM ITATOHOM
BuOpamwmii (I19B). Jlanee HeoOxoMuMo HccIenoBaTh €r0 BHOPON300paKeHHs TIPU
BEPTUKAJIBHBIX U YIJIOBBIX MUKPOBHOPALMSIX, a TAKKE NMPH NEPUOIUUECKOM H3Me-
HEHUH KOHTpacTa.

.
(a) ObbekT 2.1

. :
i
S 3

(a) ObbekT 2.2

Puc. 2. Cmamuyeckue usobpaxeHusi (a) u subpousobpaxeHusi (6, 8) mecmosbix
obbekmos 2.1 u 2.2. [ns eubpousobpaxeHuli (6, 8) Mukposubpayuu rno 20pu3oHmarnu
yacmomod 2 'y, amnnumyda nepemeweHusi obbekma — 3 anemeHma (6),
amnnumyoda nepemeuwjeHusi obbekma — 6 anemeHmMos (8)

(a) OB

Puc. 3. Cmamuyeckoe usobpaxeHue (a) u subpousobpaxerusi (6, 8) mecmogoeo
obwekma. [ns seubpousobpaxeHuli (6, 8) Mukposubpayuu rno 2opusoHmarnu
yacmomod 2 'y, amnnumyda nepemeuweHusi obbekma — 3 anemeHma (6),
amnnumyoda nepemeuwjeHusi obbekma — 6 anemeHmos (8)
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BepTukanbHbie MUKPOBUOpaLMu

Bubpounzodpaxkerus [13B npu xapakTeprcTHKax BUOpAIIH IO BEPTUKAIH, aHAJIO-
TUYHBIM TOPH30HTANBHEIM (4acTtota — 2 [, amruiuTya nepemenieHust — 3 u 6 siie-
MEHTOB), TIPUBEICHEI HA PUCYHKE 4.

(a)MoB (8)
Puc. 4. Cmamuyeckoe usobpaxeHue (a) u subpousobpaxerusi (6, e) N3B.
[ns eubpousobpaxeruli (6, 8) Mukposubpayuu rno 2opusoHmaru Yyacmomod 2 'y,
amnnumyda nepemeweHus obbekma — 3 anemeHma (6),

amnnumyda nepemeweHus obbekma — 6 anemeHmos (8)

Buytpennue BuOpouzobpaxkerus [19B 3aMeTHO pa3n4aroTcs Mpu rOPH30HTAIb-
HbIX (pucC. 3) U BepTUKAIBHBIX (puc. 4) BUOpAIUAX, PH ITOM BHEIIHHE BUOPOU300pa-
YKSHHST OJIM3KHU JIPYT APYTY IO IIBETOBOMY COJICPIKAHHIO, & 3HAYHT U PACIIPEICIICHUIO
4acTOThl MUKpPOBUOpanuii. OTMeTHM, YTO BepTUKaIbHbIe BuOpanuu [19B narot 6osee
HaCBIIIEHHOE BHYTpeHHEe BUOpOM300paxkeHne 00beKTa, YeM TOPU30HTAIbHBIC BU-
Oparmu, nmpuyeM B MAJIOKOHTPACTHOW BepxHel yactu [19B.

Bubpauun yrna HaknoHa o6bekTa

Bubpouzobpakenust [19B npu mapamerpax BuOpauuu mo yriy HakJIOHA OCH
00BEKTa OTHOCHUTEIBHO HIDKHEH Toukd (dactota 2 ', OTKIIOHeHHE yTiIa TIepeMertie-
Husl — 1° 1 2°) mpuBeIeHBI Ha PUCYHKE 5. Y MEHBILCHHE aMIUTUTY/IbI IEPEMEILCHHS yTia
HaKJIOHA OTHOCHUTEJIPHO JIBMKEHUH 110 TOPU30HTANIN U BEPTUKAIU BBI3BAHO OOJIBIIUM
BIIMSIHMEM YIJ1a HAKJIOHA Ha BUOPOM300paskeHHUE U €ro YXO/ B KPaCHBIN LIBET U BHICOKUE
9aCTOTHI BUOPAITUH TIPH aMILTUTYE ITepeMenieHsI 3°—6° yTIIOBBIX TPaIyCOoB.

(a) NoB

Puc. 5. Cmamuyeckoe usobpaxeHue (a) u subpousobpaxerusi (6, e) NN3B.
[ns subpousobpaxeHruli (6, 8) Mukposubpayuu rno sepmukanu 4yacmomoti 2 'y,
amnnumyda nepemeweHus — 1 anemeHm (6),
amnnumyda nepemeuw,eHuUss — 2 anemeHma (8)
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OtmeTuM, 4TO BHyTpeHHEe BHOpon3oopaxenue [19B, npuBeaeHHOE Ha pUCYHKE 5,
3aMETHO OTJIMYAETCS OT TOPU30HTAIBHOTO WIIM BEPTHUKAIBHOTO, IIPH 3TOM BHEIIHNE
BuOpomsoOpaxkenus [19B na pucynkax 3, 4 1 5 1ocTaTO4HO NOXO0XKH, U OOJIBLIAS
aMIUTATY/1a BUOpaIiy J1aeT 0oJiee HACHIIEHHOE BUOPON300paskeHueE.

Bubpauum KoHTpacTa ob6bekTa

Bubpouzobpaxenust [19B npu xapakrepuctukax BuOpanuu kontpacra [19B
(gactora — 1 'y, ammmuTyaa KoHTpacTa o0bekTa oTHOcuTeNbHO oHa — 0,2 u 0,4;
3a | mpUHUMAETCs MaKCUMAaJIbHBIH KOHTpAcT Ha o0ObekTe, 3a 0 — ypoBeHb (poHA)
MIPUBE/ICHBI HA PUCYHKE 0.

(@) N3B (6)

Puc. 6. Cmamuyeckoe usobpaxeHue (a) u subpouzobpaxeHusi (6, e) [13B.
U3meHeHue koHmpacma ¢ yacmomol 1 'y, (6) subpayuu koHmpacma — 20%,
(8) subpayuu koHmpacma — 40%.

BubponzobpaskeHus npu N3MEHEHUH KOHTpacTa 00beKTa Ha PUCYHKE 6 3aMETHO
OTJIIMYAIOTCS OT BUOpOM300pakeHN 00beKTa Ha pUCyHKax 3—5. bombiioe BiusHue HA
MOJTyYeHHBIE BUOPOM300paKeHUsI UMEET HepaBHOMEPHBIH HCXOIHBIN KoHTpacT [19B,
YMEHBIIAIOIINICS OT HIKHUX CTPoK [I9B K BepxHuM cTpokam. McxoaHas HepaBHO-
MepHOCTh KoHTpacTta [19B npuBoauT k ToMy, 4TO BUOpalny KOHTPACTa BEpXHEH va-
CTH 00BEKTA CTAHOBSATCSI HEBUAUMBIMHE TIPH HU3KOH BEJIMYMHE M3MEHEHUSI KOHTPACTa
(0,2). YBennueHue aMITUTYAbI U3MEHEHUsI KoHTpacTa 10 0,4 MPUBOJMT K MOSBICHHIO
BUOpOM300payKeHHsI IOYTH Ha BceM pasmepe [1D9B.

Takum 00pa3oM MBI BUIMM, YTO Ka)KJ0€ OTJEIbHOE HAINpPaBJICHUE BUOpaLUH Ha
pucyHKax 1-6 umeeT cBoM OCOOCHHOCTH IS TapaMeTpOB BHOpom300paskeHus. Pe3yin-
TaThl UCCIICIOBAHU, IPEACTABICHHbIC HA NPEABIAYILNX PUCYHKAX, ObUIN MOTyYECHBI
npu (pUKCHPOBAHHOM YacTOTe BUOPAIIMU TECTOBBIX OOBEKTOB. 3aBUCHMOCTD CPETHETO
3HAYEHHUs BUOPOM300paxeHust (MUKpOBUOpaIHii) M OT 4acTOTHI pa3IMYHbIX HATIPaBIIe-
HUi BUOparmu uccieayeMbix 00bexToB 1.1 (ball) u I13B (std) mpuBeaeHs! Ha pucyHke 7.

Tak Kak cpeaHee 3HaUEHHE YAaCTOThl MUKPOBHUOpaLuii M npHu U3MEpeHn: MUKpPO-
BUOpAIINiA TOJIOBBI YeJIOBEKa ¢ HacTpoiikamu nporpammsl [Ipodaiinep+ (N=25 kaapos;
f=10 I'm) coctaBnsier mpumepHo 2—4 I'11, TO U3 IPUBEAEHHON HAa PUCYHKE 7 3aBHCH-
MOCTH CJIEJyeT, YTO [yl JAaHHOTO ITapaMeTpa BO3MOXKHO MOJIETMPOBAHNE PEATbHBIX
MUKPOIBHKEHHUH I'OJIOBBI C IOMOILBIO OTAECJIBHO B3ATHIX IIPOLIECCOB BUOpaLUi HCKYC-
CTBEHHBIX 00BEKTOB. [109TOMY MBI IPOIOIKMM aHaNN3 BUOPAIMI ¥ CO3/1aHKE TATIOHA
IIPY MCCIIEI0BAHUN OHOBPEMEHHOI'O HAJIOKEHUS! OTJEIIbHBIX [IPOLIECCOB BUOPALIUH.
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M, Hz
10,00

9,00

8,00

7,00 std,dX=2

std,dy=1
std,dA=0.4
std,dC=0.75

6,00

SO0 e ———— s aua ball,dx=2
----- ball,dy=1
W T AT T ] s ball,dA=0.4

ball,dc=0.75
3,00
2,00

1,00

0,00
0,00 0,50 1,00 1,50 2,00 2,50 3,00 f,Hz

Puc. 7. 3asucumocme cpedHez20 3Ha4eHuUs1 Mukposubpayuli M om yacmomsl pa3nuyHbIX
HanpaeneHuli subpayuu uccnedyemsix obbekmos 1.1 (ball) u M13B (std).

dX=2 — subpauyusi no 2opu3oHmanu Ha 2 anemeHma;
dY=1— subpauyus no eepmukanu Ha 1 anemeHm;
dA=0,4 — subpayus yena HaknoHa Ha 0,4°;
dC=75— subpauyusi KoHmpacma Ha 75%.

CoBwmelleHue pa3nnyHbIX NnpoueccoB Bu6pauvw|

HccnenoBanue OTAEIBHBIX MPOLECCOB BUOpAlMM HCKYCCTBEHHBIX OOBEKTOB
MO3BOJIIET OMPENENSTh CBSA3b MEXIY XapaKTepHUCTUKaMHM BHOpanuu OOBEKTOB
U nmapameTpaMu BuOpounzobOpakenus. [1pu nccnenoBaHnu NcuXo(U3NO0IOTHIECKOM
peaKImy YesioBeKa Ha MPeabsBIsieMble CTUMYJIBI MBI BCET[a UMEEM JIEJI0 He C KaKHM-
TO OT/ENBHBIM MIPOLIECCOM BUOpAIMi, a ¢ OAHOBPEMEHHBIM HAJIOKEHUEM BCEX Iepe-
YHUCJIEHHBIX NTPOLIECCOB, BKIIOYAsi ACCUMETPUIHYIO MUMHKY 4yesioBeka. OCHOBHBIMU
napamMeTpaMy BUOpOU300paKeHHUsI SABISIOTCS CPEIHISI 4aCTOTa MUKpPOBHOpanuii M
Y CpeIHEeKBaJpaTHYecKoe OTKIOHeHne MUKpoBuOpanuii SD (Munkun, 2020), mo-
3TOMY MBI HCCIIEIYEM 3aBHCHUMOCTb 3THUX IapaMeTpOB BUOPOM300pa’keHHs OT Xa-
paxkTepucTUK BuOpauuu o0bekToB. B Tabnuue | npusenenst 3aBucumoctd M u SD
OT XapaKTEePUCTUK BUOpanuu TecTtoBoro oobekra 1.1 u [19B.

W3 onmcaHHBIX pe3yIbTaTOB UCCIIEIOBAHNI 1 IPUBEIEHHBIX B TabIuIe 1 JaHHBIX
MO’KHO C/IEJaTh CJIEAYIOIINE BHIBOJBI O 3aBUCUMOCTH MEX/y ITapaMeTpaMu BUOPO-
n300paKeHusl U XapaKTepUCTUKaMH BUOpAIMii 00BEKTOB:

— YBenuueHue 4acToThl U aMIUTUTY/Ibl, @ TaKKe yIJla HaKIIOHa MUKPOBUOpanui
Y KOHTpacTa OOBEKTa MPHUBOAWUT K YBEITMUEHHUIO CPEIHEr0 3HAa4eHWs M 4acTOThI
MHKpOBHOpaLuii BHOpon3o0paskeHus. 3HaUeHHE CPEIHEKBAIPATHIECKOTO OTKIIOHEHHS
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4acTOThl MUKPOBUOpaLiii BHOpon300pakenus: SD nMeeT MakCUMalbHbIC 3HAUECHHS B Ce-
penuHe AuanasoHa M U criajiaeT Mpu MUHUMAIbHBIX 1 MAKCUMAJIbHBIX 3HAYEHUSIX M.

koHTpacTta dC) ans TectoBoro obbekTta 1.1 n MNOB

Tabnuuya 1

3aBucumocTn napameTpoB BUOpon3obpaxeHns M n SD oT xapakTepucTuk oTaenbHbIX

npoteccoB B1GpaLum 1 obLiero npouecca (HanoxXeHns oTaernbHbIX MPOLECCOB) BUOpaLum npu

dukcmpoBaHHom YactoTe f=1 'y (CMeLLeHnss no ropusoHTanu dx, cMeleHusa no Beptukanu dy,
yrna BpaweHusi dA BepTUKanbHOW OCU OTHOCUTENBHO HUXKHEW TOYKM 0OBbEKTa, N3MEHEHMS

] ObbexT 1.1 | naB
[Mpouecchbl 1 xapakTepUCTUKN MUKPOBMOpaLIMn
MapameTpbl BUGpon3obparkeHns 0ObeKkToB
f angn);éHT 3n:|3|/’eHT rpig’yc dc, % M, Tu SD, Tu M, Tu SD, Ty
1,0 0,1 0,0 0,0 0,0 1,95 0,39 2,07 0,35
1,0 0,2 0,0 0,0 0,0 1,93 0,39 2,07 0,30
1,0 0,4 0,0 0,0 0,0 1,96 0,38 2,07 0,26
1,0 0,8 0,0 0,0 0,0 2,44 0,87 2,13 0,22
1,0 1,6 0,0 0,0 0,0 4,74 2,11 2,21 0,21
1,0 3,2 0,0 0,0 0,0 6,97 2,02 6,80 1,70
1,0 0,0 0,1 0,0 0,0 1,93 0,40 2,10 0,37
1,0 0,0 0,2 0,0 0,0 1,94 0,38 2,10 0,31
1,0 0,0 0,4 0,0 0,0 4,99 1,78 2,12 0,28
1,0 0,0 0,8 0,0 0,0 7,28 1,81 2,13 0,26
1,0 0,0 1,6 0,0 0,0 7,35 1,68 2,18 0,25
1,0 0,0 3,2 0,0 0,0 7,44 1,65 6,62 1,71
1,0 0,0 0,0 0,025 0,0 1,94 0,37 2,07 0,30
1,0 0,0 0,0 0,050 0,0 1,94 0,39 2,06 0,27
1,0 0,0 0,0 0,100 0,0 1,95 0,38 2,06 0,25
1,0 0,0 0,0 0,200 0,0 6,16 1,98 2,13 0,20
1,0 0,0 0,0 0,400 0,0 7,45 1,56 2,22 0,19
1,0 0,0 0,0 0,800 0,0 7,66 1,42 6,64 1,73
1,0 0,0 0,0 0,0 0,100 0,00 0,00 0,00 0,00
1,0 0,0 0,0 0,0 0,200 1,92 0,39 2,13 0,00
1,0 0,0 0,0 0,0 0,400 7,02 1,69 7,95 0,54
1,0 0,0 0,0 0,0 0,600 7,55 1,24 7,98 0,38
1,0 0,0 0,0 0,0 0,800 7,71 1,00 7,98 0,36
1,0 0,0 0,0 0,0 1,000 7,78 0,87 8,06 0,35
1,0 0,300 0,150 0,060 0,060 2,24 0,76 2,07 0,21
1,0 0,400 0,200 0,080 0,080 3,37 1,31 2,11 0,20
1,0 0,500 0,250 0,100 0,100 4,53 1,71 2,14 0,18
1,0 0,600 0,300 0,120 0,120 5,58 2,12 217 0,17
1,0| 0,700 0,350 0,150 0,150 6,40 2,06 2,58 0,78
1,0| 0,800 0,400 0,200 0,200 6,94 1,89 3,91 0,56
1,0 0,900 0,450 0,250 0,250 7,16 1,70 4,89 1,16
1,0 1,000 0,500 0,300 0,300 7,35 1,46 7,35 1,49
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— Hanoxxenue pa3nuyHbIX Mpo1eccoB BUOPAIMii YBEIUUNBACT CPEIHEE 3HAUCHHE
BUOpou3o0pakeHnss M M HEOIHO3HAYHO BIIMSIET HA CPEIHEKBAPATHUECKOE OTKIIO-
HeHue BubpounzoOpaxenus SD.

— st co3panus stanona [IOP u obecneuenns nepuona [1OC 10 cexkynm mo-
CTaTOYHO MMETh AHAJOTUYHBIN MIEPHOJ] U3MEHEHHUS OJJTHOTO (OCHOBHOT'0) Ipoliecca
MUKpoBHOpanuu. Tak kak BHOpoW300pakeHWE yABaMBACT PEalibHYI YacTOTY
MUKpOBUOpannu o0bekTa (MoJ Meproa MUKPOBHOpAIKH 00bEKTa JaeT MOITHBIN
MEPUO]T K3MEHEHHsI BUOPOU300paskeH s, TOTOMY YTO BUOPOHM300pakeHUE MOTYIbHO
K HaINpaBJICHHIO JBIKECHUS), TO JUIS TOCTIKEHUs 10-CeKyHIHOrO Iepro/ia 4acToTa
MOJIyTUPYEMbIX MUKPOBHOpAIIMii OCHOBHOTO Ipoliecca goskHa coctaBiats 0,05 .
JlomoTHUTETBHBIE POLIECCHI BUOPALUH 11eJIecO000pa3HO UCIONIB30BaTh IS INIABHOTO
JOCTHDKEHHUSI 3HAYCHUS Pa3HOCTH COCTOSHMN BUOpAIMK COOTBETCTBYIOIIETO 3HAUe-
HUIO 1 BOp, IPH 3TOM MX 4acTOTa JIOJDKHA OBITH BBIIIE OCHOBHOW M OBITH KPaTHOM
4acTOTe OCHOBHOI'O TIPOIIECCa MUKPOBUOPALIUH.

[TornMaHne NpUBEICHHBIX 3aBUCHMOCTEH yIIpaBIIeHHs TapaMeTpaMy BUOPON30-
OpaskeHHsI COBMAJaeT C M3BECTHBIMHU NPUHINIIAMU XapaKTEPUCTUK MUKPOABHKESHUH
MIPY HAKOIUICHUH MEKKampoBoi paszHoctu (Sekine et al., 1999; Munkun, 2007)
U C TIOMOILBIO PETYTUPOBAHHS XapaKTEPHUCTUK MUKPOBHOPALMI MCKYCCTBEHHBIX
0OBEKTOB MO3BOJISICT NPUCTYIIUTH K CO3/IAaHHUIO TMHAMHYECKOTO HTAJIOHA BUOpANHii,
YyacToTa BUOpauuii KOTOporo uaeHTH4YHa yactotre n3mMeHenus [1OC npu peakym Ha
MePHOANYECKHIE CTUMYJIBL.

MopgenupoBaH1Me gUHaMU4YeCKOro 3TanoHa Bubpauunmn
Ncmuxon3nonorM4eckon peakumm Ha CTUMyrnbl B eAUHULYY BUOPbI

B nmpenpinymux vccineoBaHUIX ObUIO MOKa3aHo, uTo rnepuon uzMeHenus [1OC
HCTIBITYEMOTO (MJIU TIeprOo U3MEHEHUS YacTOThl BUOpaIuii 00BhEKTa) MPUMEPHO
paBeH JBOWHOMY IEpUOIy IpeabsaBieHus cTuMyioB (MunkuH, 2021). Xapakrepu-
CTHKH BHOPAIMH TOJIOBBI YEJIOBEKA SIBISIOTCS CIIOKHON (DYyHKIIMEH KaKk XpOHOOHO-
JIOTHYeCKuX TporeccoB (MunkuH, brnank, 2021), Tak U co3HATENFHON peakliu Ha
npeabsBigeMble cTUMYIbl (MuHKHH, 2021) 1 aBTOMaTHYECKH MTOACTPAUBAIOTCS IO
MIEPUO]T TIPEIBSIBICHUS BHEITHUX CTUMYJIOB. [Ipeapiaymume Moxenn GUKCUPOBaHHBIX
XapaKTePUCTHUK BHOpAINiA, TPEACTaBICHHBIC HA PUCYHKAX 1—06, MO3BOJISITH H3MEPSThH
XapaKTepUCTUKHA BUOpalMii 00bEeKTa, HO OHU HE MOAXOAST JJIS MOJESIHPOBAHUS
NcXo(rU3NONOTMUECKON peaKK Ha CTUMYJ M CO3JIaHHS dTaJOHa BHOPBI, T. K. JJIsI
JOCTIDKEHMSI 3Ha4eHus 1 BOp XapaKTepuCTHKH BUOpAIMK 00bEKTa TOJKHBI COOTBET-
cTBOBaTh 5—10-CeKyHTHOMY MEPHUOY peaKIMM YeJI0BEKa Ha pa3ipakuTeNu. DTaloH
[I®P sBnsercs mHOOPMATHOHHO-(QU3NICCKON TMHAMUYECKOW XapaKTePHUCTUKOU
BUOpAIMH U HE TIPEJICTAaBIsIET cO00 CTaTHYECKHI MPUBBIYHBIN (DU3NUECKUI ATATOH
B BUJIE IJIATHHOBOTO KUJIOTpaMMa WITH MeTpa. Perynmipys XapakTepucTuKu BUOpauu
MPOM3BOIBHOTO KOHTPACTHOTO OOBEKTA PA3IMYHBIMU METOJaMHU, MOKHO JOOUTHCS
TpebdyeMoro mepenanaa U3MEHEHHS COCTOSHHS BHOpAWi OJU3KOTO K 3HAYCHHIO
1 BOp 3a ompeneneHHbIN BpeMeHHOI niepuoa. s obecneuenus nepenaaa B 1 BOp
C TIOMOIIIBIO OJTHOTO TIpoIiecca BUOpAInii, HEOOXOAMMO UTOOBI BEIOpaHHBIN TIPOIIECC
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MuKkpoBuOpanuu umen yacrory 0,05 I'm, HO mpu 3TOM CIOKHO 0o0eceyuTh OJu-
30CTh K peaIbHOMY TPOIIECCY MUKPOBHOPAIINA TOJIOBBI IO OCTAIBHBIM ITapamMeTpam
BuOpounzobpakenus. OIHAKO, PH UCHOIB30BAHUU 4-X UCCIIEIOBAHHBIX MTPOLIECCOB
BHUOpAIMii 9acTOTa KaXJI0To Tpoliecca BUOPAIMU MOKET OCTaBaThCsl CTAOMIBLHOM,
a U3MEHEHHs COCTOSsIHUS BUOpauuid B 1 BOp JocTUraeTcs 3a cUeT peryJupoBaHUs
YacTOTHI M aMIUTUTYAbI JUIS pa3HBIX MPOIIECCOB BUOpAIH, Kak TIOKa3aHo B Tabiuiie 2
(cronber dP) ¢ mocTatouHO# OIM30CTHIO K MTapaMeTpaM peaabHbIX MUKPOBHUOpAIHit
roJIoBBl. B Tabnuiie 2 npuBeieHbI JaHHBIC TApaMEeTPOB BUOPOM300pakeHUsS] 00bEK-
toB 1.1 u [I9B, MakcumanbHO MPUOIMKEHHBIE K HOMHHAIBHOMY 3HAYCHHUIO 9TAJIOHA
BuOpanmii 1 BOp, JUTst pa3IMUHbIX XapaKTEPUCTUK BUOpAIIMH OOBEKTOB.

Tabnuuya 2

MapameTpbl BUb6pomnsobpaxerua M, SD, dP, A dP obvektoB 1.1 n MNM3B, npubnmxeHHble
K aTanoHy Bubpauuii 1 B6p, ANs pasnmyHbIX XapakTepucTuK 4-X NpoLeccoB BMOpaLmumM 06bEKTOB

Xapaktepuctukm Bubpauun obbektos (d/f/p) MapameTpbl
ons 4 npoueccos Bubpauum (x, y, A, C) B1OponsobpaxkeHus
x (d/f/p) y (d/f/p) A (d/flp) C (d/flp) M SD dP AdP
EanHnubl
n3MepeHun
an/lu/sinP | 3n/Tu/sinP °/ly/sine | An/fu/sinP | Ty My B6p B6p
O6beKTbI
NnoB 0,5/0,4/1 6/0,05/1 0,01/0,8/2 | 0,05/0,8/1 | 3,54 | 1,63 | 1,004 | 0,004
1.1 0,5/0,4/1 6/0,05/1 0,01/0,8/2 | 0,05/0,8/1 | 0,70 | 0,28 | 0,112 0
NnoB 0,5/0,4/1 | 36,9/0,05/1 | 0,01/0,8/2 | 0,05/0,8/1 | 8,35 |2,20| 0,67 0,03
1.1 0,5/0,4/1 | 36,9/0,05/1 | 0,01/0,8/2 | 0,05/0,8/1 | 2,09 | 1,58 | 1,0103 0

[IpuBenenusie B TaOMUIE 2 XapaKTEPUCTUKN IBYX COCTOSIHUW BUOpaluii pas3inu-
YaroTCs TOJIBKO OJHOM XapaKTEPUCTUKON — MaKCUMAaJIbHBIM CABUTOM [0 BEPTHKAIIH
y(d), T.k. BUOpanust 1Mo BepTHUKaIX ObUTa BEIOpaHa HAMH KaK OCHOBHOM mpolecc
BuOparuu juts goctwkerns | BOp [IOP. YcraHoBieHHAs aMITIHTY /18 BEPTHKAIBHBIX
BuOparuii 6 3nemeHToB odecrnieurBaet dP=1,004 BOp mis [19B npu HeonpeaeaeHHO-
ctu AdP =0,004 BOp. [Ipu ToM xe coctostHnn BHOpaiuii o0bekta 1.1 ero u3meneHnue
cocTosiHus BUOpanmii 3a mepuon 10 ¢ 3ametHO MeHbIie u coctapnsier dP=0,112 BOp.
Juts nocTikeHus: H3MEHEeHUsT COCTOsTHAS BuOpanuii 1 BOp oobekra 1.1 HeoOXxoammo
YBEIUYUTH aMIUIATY Iy ©3MEHEHHsI BUOpaLMii IO BEPTHKAIH MPUMEPHO B 6 pa3 110
36,9 anementa, Torna st oowsexTa 1.1 dP=1,0103 BOp. B x01e nanHoTO HcCIeaoBa-
HUSI HaM He yJaJoch TOOUThCS OOJbLIEro MpUOIMKEHHs K 3HAYSHHUIO dTalloHa B 1 BOP
st o0bexTa 1.1, HO 9TO HEe O3Ha4YaeT, YTO TaKoe HEBO3MOXKHO B Oyxymiem. [Ipn
9TOM BpeMeHHast CTa0UIILHOCTD M3MEHeH s cocTosiHus BuOpamii AdP=0 oobexra 1.1
oKasaJach Bhlie, yeM [19B, XoTs ycTaHOBIEHHAsT BBICOKAs aMIUTUTYAa BUOpALUii 1Mo
BepTukanu (36,9 anemMenTa) He O3BOJISIET CYMTATh BUOpAIMU TAaHHOTO 00BEKTa TO-
XO0’KUMHU Ha MUKPOBHOPALIMN TOJIOBBI YEJIOBEKA. Y UUTHIBAS [10JIyUCHHBIC PE3YJIbTATHI,
MBI CUMTaEM, YTO IMHAMUYecKui TanoH [10B, npakTniecku, yA0BIETBOPSIET BCEM
MIPEABABISIEMBIM TpeOOBaHUAM (OTM30CTh K PeaTbHBIM MUKPOBHOPAITHASIM TOJIOBBI
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10 BCEM HCCIIC/IOBAaHHBIM ITapaMeTpaM BUOPOHU300paxKeHHs, BEICOKAst TOYHOCTD JI0-
ctwkenus: enuHuibl [IOP dP=1 BOp) 1, HAa JAHHBIH MOMEHT, MOYKET OBITH TIPUHSIT
3a nH(popMamoHHO-pu3ndeckuii rTanon equauibl [IOP. Tem Goiee, uTo morper-
HOCTh U3MEPEHUS XapaKTEPUCTHK MUKPOBUOPAIINN TOJIOBBI C TIOMOIIBIO TEXHOJIOTHH
BUOpOU300paxeHus cocTaBisieT 0koio 5% (Munkus, 2019), 4To 3aMETHO BHIIIE, YeM
JIOCTUTHYTAsl IOTPEITHOCTh U HEOMIPEACICHHOCTh BOCTIPOU3BEICHUS IPEIaracMoro
stanona [1DP.

O6cyxaeHne pe3ynbTaToOB UccriegoBaHUN

[TonyueHHble pe3yabTaThl IOATBEPKAAIOT BOZMOKHOCTD CO3/1aHUs 9TaioHoB [1DP
WK n3MeHeHus: MUKpoBuOpannu (Munkus, 2023) 3Hayenunem | BOp myTeM co3na-
HUSI UCKYCCTBEHHBIX KOHTPACTHBIX OOBEKTOB C ONPECICHHBIMHI XapAKTEPUCTUKAMU
BuOparmu. Co3/laHHBIC TAJOHBI MPEACTABISAIOT co00# avi (haia BUOPUPYIOLIETO
oonekra (VibraStandard.avi) wim nporpaMMHBIN IPOJYKT, SBJISIOIINICS YaCThIO 3Ta-
JIOHHOT'O peXUMa B HacTpoiikax mporpammel Vibraimage PRO (Axumos u ap., 2019).
O06a pa3paboTaHHBIX BapHaHTa TaJOHOB YIOBJICTBOPSIOT OMPEIACICHHUIO dTAIOHA
KaK CpeJICTBO U3MEPUTENHHON TEXHUKH B cyliecTByoIel cucteme CH u coBpemen-
Hoit metposoruu (CH, 2019; PMI" 29, 2013; JCGM 200, 2012). Bubparuu daitra
VibraStandard.avi MOTyT OBITH MpOAaHATU3UPOBAHBI JIOOBIMU H3MEPUTEIBHBIMH
CHCTeMaMH ToJIb30oBaTeNield. JtamoH B mporpamme Vibraimage PRO mo3Bomser
MOJIb30BATENI0 HE TOJIBKO OLIEHUTH KOMIIBIOTEPHBIE PECYPCHl CBOEH CHCTEMBI (OT-
KJIOHEHHE OT 1 BOp, mpeBbIIaoNee JOIYyCTUMYI0 CUCTEMAaTHYECKYIO IIOIPEIIHOCTb
WIH HEOIIPEJIeIEHHOCTh 4 MBOpP B pPEeKUME 3TaJloOHa BUOpAIMi, CBUACTEILCTBYET
0 HEJIOCTATOYHOCTH MOIIHOCTH IIPOIIECCopa JUTsl HCIIOJIb30BAaHUS CHCTEMBI BHOPOU-
300pakeHus1), HO M UCCIIEA0BATh BO3MOKHOCTH TOJIyUeHHsI TpeOyeMBbIX TapaMeTpOB
BUOPOU300paKEHHS IPU U3MEHEHUH XapaKTePUCTUK BUOPALIMU OOBEKTA.

B nanpHeiimemM nomsy4eHHbIe 3aBUCUMOCTH H3MEHEHHS TapaMeTPOB BUOPOU300pa-
JKCHHUSI OT KOHKPETHBIX XapaKTePUCTUK BHOPAIIUK 00BEKTa MO3BOJISIT HCCIIEI0BATh
pasiuyHbBIe BapHaHThl MUKPOBHOpPALMU U CBA3aTh MX C IIA0JOHAMU HM3MEHEHHS
MCUXO(U3UOIOTHUECKOTO COCTOSHHS, YTO JIOJDKHO MTO3BOJINTH BBISIBUTH KOHKPETHBIC
(u3nOIOrNUecKue MEXaHU3Mbl B PEaKLUUAX Ha cTUMYJbl. Dpela yTBepkIal, 4To
y 4enoBeka HeT ciyudaitbix asrkeHuit (Freud, 1900), a CeueHOB — 4TO Kakaast
MBICIIb IMEET CBOE€ MYCKyIlbHOe TposBiieHne (CeueHoB, 1863), 3HAUUT KaxIblit
OTACTBHBIN MPoLeCC MUKPOBUOPAIIMI TOJIOBBI JJOJDKEH HMETh CBOIO (prusnonormye-
CKYI0 IpUUMHY. B HacTosee Bpemst mapamMeTpbl BUOPOM300paskeHUs HE TTO3BOJISIIOT
KJ1acCu(UIMPOBATH HEKOTOPBIC TTApaMeTPhbl SMOLUH 10 MPUYMHAM HX TPOSIBICHUS,
HanpuMep, OTIEIUTH OBITOBYIO MITH CEMEIHYIO arpeccHio OT Teppopuctiudeckoir. Ho
TEOPETHUECKH, UCXO/1s U3 Tpeanonoxenuii CeueHoBa u Opeiizia, T0JKHBI ObITh BbI-
SIBJIEHBI ICUXO(NU3N0IOrHYECKe MapKephl JBHKEHUHN, YKa3bIBAIOLINE HA KOHKPETHBIE
HWCTOYHUKH 3apOKIEHUS SMOLIMOHAIBHBIX COCTOSIHUM U BhIABIAtOLIME IpuunHbl [1DP.
MexaHn4yeckoe MOAEIMPOBAHUE TAPAMETPOB BUOPON300paKEHHUS JOJIKHO IIOMOYb
B naeHTuuKanun KoHKpeTHbIX [IOP u [IDPC, T.K. ecnu ogHM U Te Ke mapame-
TPBI BUOPON300paKEHUS MOTYUalOT C PAa3IMIHBIMU XapaKTePUCTUKAMH BHOpaIinii
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(IBWKEHUE TIO TOPU30HTANIN, BEPTUKAIH, KaYaHUE W KOHTPACT), TO B NaJTbHEUIIIEM
JIOJDKHBI OBITh HalICHBI KPUTEPUH, 00JI€€ TOUHO UACHTH(OUIIUPYIONIUE PA3HBIC THITHI
MHUKpOBUOpaLnii, MUKPOABHKEHUH, SMOLMOHaNBHBIX U [IDC.

JlocTurayrasi B TEKyIlIeM BapuaHTE HEOINPEICIICHHOCTh 3TaJioHa 4 MBOP MOKET
OBITh YMEHBIIICHA TP JOCTHKEHUH BPEMEHHOM CTaOMIIBHOCTH U OOJIbIIIEM TOHUMaHUHT
IUTABHOCTH MEXaHHU3MOB PETYJIMPOBaHUs MapaMeTpoB BHOpon3oopaxenus. CI0xKHO
paccuuThIBaTh Ha OOIBIIYI0 TOYHOCTH 3TAJOHA IPH €ro MEePBOM CO3JIAHHH, aHaJO-
UYHasl HE OYEHb BBICOKAs TOYHOCTh HAOJIOJIAJIACh U PaHEe NPU CO3JaHUU TEPBBIX
ATaJIOHOB MeTpa U kuiorpamma (Jabbour, Yaniv, 2001; Cardarelli, 2005). BozmokHo,
JUIsE OOJIBIIICH TOYHOCTH 3TAJIOHa HEOOXOUMO OyJIeT MepeiTH Ha OOJIbIIYIO pa3pe-
IIAOIIYIO0 CITIOCOOHOCTH Ka/ipa M TECTOBOTO OOBEKTA, IIPH ITOM CIIEAYET Y4eCTh, UTO
BBICOKOE pa3perieHne Kajapa MOBBICUT 3arpy3Ky MPOIECcCopa, YTO MOXKET MPUBECTH
K 00paTHOMY 3 PeKTy yMEHBIIIEHHsI TOUHOCTH BOCTpon3BeieHus stanona [IDP n3-3a
HEeCTaOMILHOCTH KOMITBIOTEPHOI 00paboTku Bubpanuii. [Ipucyrcreue B atanone [IOP
Pa3NUYHBIX HU3KOYACTOTHBIX MPOIECCOB BUOPAIMY MTPUBOIUT K TTOSIBIICHHIO HU3KO-
YaCTOTHBIX OMEHUH, He YKJabIBatommxcs B niepuo uzmepenus [IOP (10 cexynn).
Bo3MokHOE yMeHBIIIEHHE KOIMYECTBA NCTIONBb3YEMBIX MEXaHU3MOB BHOPAITIH, BEPO-
SITHO, TIO3BOJIUT JIOOUThCSE 00JIe€ BEICOKOH TOYHOCTH BOCIIPOU3BEICHUS eAuHUIILI [[DP
B 1 BOp, HO BCTymaeT B MPOTHBOPEYNE CO CTPEMIICHHEM MaKCHMAaTbHO TMPHOIA3UTCS
K peaibHOMY MPOIIECCY MUKPOBHOPAIUI TOJIOBBI YEJIOBEKA, BKIIFOUAIOIIEMY BCE BO3-
MOJKHBIE BApHAHTHI TIEpEeMEIeHUH 1 BHOparmid. bymytiue rccie1oBaHus JOIDKHBI M0-
Ka3aTh KaKOM KOMIIPOMHCC MEX]Ty TOYHOCTBEO BOCIIPOM3BEICHHS STAJIOHA U OJIM30CThHIO
JTaJIOHA K PeajbHBIM MUKPOBHOPAIMAM TOJIOBHI SBISIETCS ONTHMAJIBHBIM, MBI ITOKa
OCTaHOBHJIMCH HA JIOCTUTHYTOM 3HAYCHUH HEOTpeleieHHOCTH dTanona [IDP B 4 MBOp
TIPY aHAJIH3E MMEPSUNCIICHHBIX 4-X MPOIIECCOB MUKPOBHOPAIIHH.

Knaccudukanus pa3iauyHbIX MPOLECCOB MUKPOBHOPALIMN U MX BIUSHUE HA Ia-
paMeTpsl BHOPOM300paKeHUH paHee He U3yJaTUCh CTOJIb MPUCTATBHO U JAETAIBHO,
XOTsI IPOCTPAHCTBEHHBIE MUKPOIBUYKEHHSI TOJIOBBI aHAITM3UPOBAIHCH IS PA3IMIHBIX
npumenenuii (Balakrishnan et al., 2013; Munkun, 2007; 2020). MbI cuutaem 1o-
CTaBJICHHBIC TIEJIN JAHHOTO HCCIIEIOBAHHS JOCTUTHYTHIMHU, T. K. B TIpoIiecce padoThl
yaanoch ¢(hoOpMyTUPOBATH OCHOBHBIC TIPUHIIMITBI HAJTOKEHHSI PA3JIMUYHBIX TPOIIECCOB
BHOpAaIUii ¥ CO3/1aTh NCKYCCTBEHHBIN 3TanoH equHuibl [IOP Benmmunnoi# 1 BOp, Kak
3TO OBIJIO YKa3aHO B MpeablaylieM ucciaenosanuu (Munkun, 2023). [Ipennosnaraercs
MIPOAOJDKUTH Pa0OTy HaJl TIOBBIIEHHEM TOYHOCTH M CTA0OMIIEHOCTH ITPH BOCTIPOU3BE-
nenuu ranona [IOP s noctwkenus HeonpeneieHHOCTH MeHee 1 HBOp. Taxke Mbl
MIpeIoiaraeM, 4To pasJie]IeHne MPOIeCCOB MUKPOBHOPAIIMY TOJIOBBI YEIOBEKa Ha
COCTaBJISIFOIIUE (TOPU30HTAJIb, BEPTHKAJIb, YTOJI M KOHTPACT) TIO3BOJIUT 00JIee TOUHO
XapaKTepH30BaTh YMOIMOHAIBHBIC U TICUXO(PU3UOIOTHIECKHAE PEAKIINH B TaTbHEH-
IIMX UCCIICOBAHUAX, TPOBOJIUMBIX TEXHOJIOTUEH BUOPOU300paKECHUSI.

OpmHo#t u3 MpoOJieM MPUMEHEHUS TEXHOJOTHH BHOPOM300pakKeHUs IS pac-
[O3HAHUS YMOLUN U U3MEPEHUS XapaKTEPUCTUK JINYHOCTU B PEIKUME PEaIbHOTO
BPEMEHH SBIISETCS CIIOKHOCTH OIIEHKH TPeOyeMOoil MOIITHOCTH TIPOIieccopa JTsl MH-
HUMH3aLIUU oMIMO0K n3Mepenuit (MunkuH, 2019), T.K. 11 pabOTHI HCIIONB3YIOTCS
CTaHJapTHBIC TEICBU3NOHHEIC KaMepsl (BeO wimm IP) m crammapTHBIC MPOIIECCOpPhI
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(ITK ¢ OC Windows, Android, Linux unu MmoounbHble Tenedonsl). Eciu napamerpsr
TEJIEBU3NOHHBIX KaMep TPAJAWLHMOHHO OICHWBAIOT C MIOMOINBIO TECTOBBIX TaOJIHI
(MusnkwuH, 2007), To OlleHKa MOIIHOCTH MPOIIECcOpa JOCTATOYHO 3aTPyIHUTENbHA Oe3
HaJIMYUs STAIOHHOTO BHUEOM300paKEHNS YeIOBEKa MITH NCKYCCTBEHHOTO 00BEKTa
C XapaKTEepPUCTUKAMU MUKPOJIBHIKCHUH, TPUCYIINX OOBIYHOMY YeIIOBEKY. MEI Ipe/i-
rojlaraem, 4To pazpadoTaHHbIi 3TanoH [IDOP mo3BonuT ycnenHo penmTh yKa3aHHyo
po0JeMy, T. K. IPEBHIIICHHE OTKIOHSHUST HEOTIPEIEIIEHHOCTH U3MEHEHU ST BUOpaInit
B 4 MBOp IpW BOCIIPOM3BE/ICHUH JTAIOHA HA JIIOOOM yCTPONCTBE CBUICTEIHCTBYET
0 HEJIOCTATOYHON MOITHOCTH IPOIIECCOpa JJaHHOTO YCTPOUCTRA.

HaepHoe, MHOTUM YHTATENsM MOXKET IMOKAa3aThCsA, YTO MPEAJI0KEHHOE CO3/a-
HUe BUPTyallbHOTO 3TanoHa [I®P, coBcemM He MOX0XKero Ha YeloBeKa, He UMEeT
HUKAaKOT'O0 OTHOUICHHUSI K MICUXOJOTHH U Qu3nonoruu. Ho BCHOMHUM, 4TO mucai
OJINH W3 OCHOBaTeJell coBpeMeHHOU ¢u3unonornn MBan Muxaitnosud CedeHOB
B nanmekom 1863 roxy: «Mexay NeCTBUTENBHBIM BIICUATICHUEM C €T0 MOCIHEI-
CTBUSMH U BOCTIOMHUHAHHEM 00 3TOM BIIEYATIICHHH CO CTOPOHBI IIPOIEcca, B CYIII-
HOCTH, HET HU MaJIeHIlel pa3HMIIBl. DTO TOT XK€ CaMbIil IICUXHYECKUH pedIiekc
C OJTMHAKOBBIM IICUXUYECKUM COJIEPKUMBIM, JTUIIb C PA3HOCTHIO B BO3OYIUTEIIAX)
(Ceuenos, 1863). [lepenecst mpicau CeueHOBA HA MPEAJIaracMbli MOAXO K CO3/IaH-
HOMY dTasiony [I®P, Mpl TOHWMaeM, 9TO HE IPEIIIOKMIH HIYeTO MPUHITUITHAIBHO
HOBOT0, MEXJy MPOLECCOM MHUKPOBHOPALIMK TOJIOBBI YEIOBEKA NMPU pEakLuu Ha
MPEABSBISIEMbIE CTUMYJIBI M TTPOLIECCOM MHUKPOBHOPAIIMI CO3JaHHOTO BUPTYalb-
HOT'O 3TaJIOHA «B CYIIHOCTH, HET HU Majeiiiel pasHUIbLY, YTO MOATBEPKAAETCS
HWICHTUIHBIMH TapaMeTpaMu BuOpounsoopakenus (M, SD, dP), m3amepeHHBIMU IJIs
000MX IPOIIECCOB MUKPOBHOpALIUH.

B manHOM HCCne0BaHUM MBI HE yIEISUTH IOCTATOYHOTO BHUMAaHUS TEPMHHOJIO-
T'Mid, OCHOBBIBAsICh Ha TEPMHUHAX U ONPEACICHUSX SAHHUIIBI IICUXO0(PU3UOTOTUIECKOM
peaxIuy, IpuBeACHHBIX panee (MunkuH, 2023), COCPEIOTOUYNBIINACE HA TEXHUICCKOM
CTOpoHE Borpoca moaenupoBanus stanoHa [IOP. [TostoMmy ans TectupoBanus pasz-
JINYHBIX TEPMUHOJIOTMUECKUX OJIX0J0B K MO/ieIupoBaHuto yTasiona [IOP co3naremns-
HO JIONYCKAJIOCh UCTIOJIb30BaHKE Pa3IMYHbBIX MMUTETOB KaK BUPTYaIIbHbBIHN, HHPOpMa-
IUOHHO-(DU3NYECKUil, HICKYCCTBEHHBIN M 3TANIOH BUOpaiuii. OTpaboTKa KOPPEKTHOM
HayYHOW TEPMUHOIJIOTUN 0€3YCIIOBHO JOJDKHA MJITH MMAPAIIIEIBHO C JIOCTHKEHUEM
TEXHUUYECKUX M METPOJIOTUYECKUX XapPaKTEPUCTHK NPU Pa3BUTHU HH(OPMAITUOHHO-
(hm3IYeCcKOro MOAX0/1a H3MEPEHUS XapaKTEePUCTHK JIMYHOCTH YEIOBEKa.

JononHuTtenbHble mMaTtepuanbi

Vcnionb30BaHHBIE B JAHHOM HMCCIIEJOBAaHUU TE€CTOBbIE 00pa3libl BUOpALHii

u copMupoBaHHbIi 3TanoH [IDP goCTymHbI Ui CKaYMBaHUsI HA CCHLIKE
https://psymaker.com/downloads/VibraStandard.zip u MOryT GBITH HCITOJIB30BAHBI
3aUHTEPECOBAHHBIMU HCCIIE0BATESIMU JUIS Pa3pabOTKU COOCTBEHHBIX METO/IOB

U NIPOBEPKH C/IEJIAHHBIX BBIBOJOB. Taroke 10ocTynHO s ckaunBanus [10 Vibraimage PRO
¢ pexxumoM rpeycranoBok Standard https://psymaker.com/downloads/setupVibraPro10.exe,
IO3BOJISIFOIIEE YIIPABIISITH OITMCAHHBIMU XapaKTEPUCTUKAMU BHOpAIIUK CO3JaHHOTO
nH(opManuoHHO-(pu3nYecKoro 3ranoHa [1OP.
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3aknoyeHue

MBI HazieeMcst, 9TO MPOBEAEHHOE MCCIIeIOBAHNE TIOMOXKET O0BEKTHBH3AIINH TICH-
XO(H3NOIOTHYECKUX U3MEPEHUI U SIBIISIETCS HEOOXOANMBIM ILIAroM Mo 00beJMHEHHUIO
MPOIIECCOB CO3HAHUS U PU3MIECKOT0 MHUpa B €IMHON MH(DOPMAIIMOHHO-(PU3HIECKOM
Mozesnu. MoaenupoBaHue OTACIbHBIX MPOLECCOB BUOpALIMKA MOKET OBITH HCIIOJIb-
30BaHO B MMOCIEIYIOIUX UCCIICIOBAHUIX, HAMIPABICHHBIX HA YCTAHOBIICHHE (U3HO-
JIOTHYECKMX MEXaHM3MOB MUKPOBHUOpAIMU T'OJIOBBI YEJIOBEKA M U3YUCHUE IMOLHH.
Paszpaboranubie nHpOpManonHo-pusnueckue dtanoHbl [IOP no3somnsioT ccnenosa-
TEJISIM CaMOCTOSITEITPHO OIICHUTHh BO3MOXKHOCTh BBEJICHUSI HOBBIX SIMHUI] U3MEPEHUS
NcUX0(U3NOOTHUECKON PEaKIIMU U XapaKTEPUCTHK JINYHOCTH B MEXKTyHAPOIHYIO
cucremy CU, ncronbp30BaTh NOJTYUYSHHBIE ATAJOHBI TIPU MTPOBEICHUH TICUX0(DU3HO-
JIOTHYECKUX UCCIEOBAHUHN U CIOCOOCTBYIOT NPUHATHIO €IMHOTO METPOIIOTUIECKOTO
MO/IX0JIa K U3MEPEHHI0 XapaKTePUCTHUK JIMYHOCTH, OOBEIMHSIONIETO TICHXOJIOTHIO,
¢usuky n kubepueruky. [IpuBeneHHbIe pe3yabTaThl JOKa3bIBAIOT BO3MOXKHOCTD
co3/anus THPOpPMAIHOHHO-pu3ndeckoro 3tajgoHa [IOP HoMuHaTBHBIM 3HAUEHHUEM
1 BOp, a TOCTUTHYTAs! MOTPENIHOCTh WK HeonpeaeneHHocTs (PMIT 29-2013; JICGM
200, 2012) mo;y4eHHOTO dTaNoHa, CocTaBistonas 4 MBOp, 6€3 COMHEHHS, MOXKET
OBITh YMEHBIIICHA B AaJbHEUIIHNX HccienoBaHusx. CoBpeMeHHast METPOJIOT s He-
BO3MOJKHA 0€3 peayim3aIiii dTAIOHOB (PU3HUECKUX BEITUYHH, a ICUXO(PU3HOTOTHS
HEBO3MOKHA 0€3 POBEICHNsI COBPEMEHHBIX U3MEPEHHI.
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Anunomayusa: Hccneoosana cmamucmuxa pe3ynvmamos mecmupo8aniis NCUXoQu3u0I02u4ecKkol
peaxyuu (IIDOP) 1002 ucnvimyemvix npoepammott Ilpogaiinep+ npu npedvasienuu 48 KOpomxux
S5-CexyHOHbIX MHO20(AKMOPHBIX CIMUMYIO8, UMEIOWUX CMBICIO8YI0 NPUBAZKY K CHOCOOHOCMAM
(MHOdICECMBEHHBIM UHMENNEKMAM) U HOPOKAM JUUHOCU. YCmano61eno, umo Koppeasiyus Mexicoy
yepeonennvimu IIOP na cmumyavl cnocodnocmeti i NHOPOKO8 102APUGMUIECKU Y8eTUIUBAeM s 00
sHauenus (r=0,795) npu makcumanoHom Koruvecmee cymmupyemuix IHHOP. [Ipoanaruzuposana
Koppenayus medxucoy IPP npu nociedosamensHoM npedvbAGIeHUY CIMUMYI08 KaK QYHKYUSA 8peMenU
MeACOY NPEOBAGIAEMBIMU CIIUMYIAMU U PEATUI0BANBL PEKOMEHOAYUU NO YMEHbUIEHUIO 83AUMHO20
eausHUsL cmumynos (agppexm Kynewosa) na nonyuaemolii ncuxopusuoniocuneckuil npogue.
Ilpusedenvt duazpammuvl paccesanvbs pasHOCMU 3HAYUMBIX U He3nauumvlx [IDOP na cmumynol
cnocodonocmetl u nopokog. Onpeodenenvl 3aKOHOMEPHOCMU U YCMAHOGAEHbI SPAHUYbI OIUIKUX
K HOPMANbHOMY pACnpedeneHutl mpex UHmMepanbHblX NCUXOQUIUOIOSUEeCKUX NoKa3ameneu:
Axmusayus HepsHotl cucmemvl (A), smoyuonanvroiti barawnc (B) u Cosnamenvras uckpennocms (C),
Komopble npeoniazaemcst UCHOab306amb KAK UHOUKANOPLL HOPMbL U OMKIOHEHUL XAPAKMEPUCIUK
auynocmu. Ipusedenvl hopmynvl pacuema UHmMesparbHblX NCUXOQUIUOIOSUYECKUX NoKa3ameetll,
UBMEPEHHBIX C NOMOUBIO MEXHOI02ULU BUOPOU300OPAdICEHUs, U OAHO 0DOCHOBAHUE UX NPUMEHEHUs]
0J1s1 OYEHKU 0eBUAHMHO20 NOBEOCHUSL.
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Abstract: The statistics of the psychophysiological responses (PPR) of 1002 subjects testing
by Blitz Judgment program based on presentation of 48 short 5-second multifactor stimuli
having semantic link to multiple intelligences (MI) and personality vices (PV) was studied. It
has been established that the correlation between the averaged PPRs for MI and PV stimuli
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increases logarithmic to the value (r=10.795) with the maximum number of summed PPR. The
correlation between PPRs during sequential presentation of stimuli as the time function between
presented stimuli is analyzed and recommendations were realized to reduce the mutual influence
of stimuli (Kuleshov effect) on the resulting psychophysiological profile. Scatter diagrams of the
difference between significant and insignificant PPR for the stimuli of MI and PV are presented.
Patterns and boundaries have been established for close to normal distributions of three integral
psychophysiological indicators: the Activation of nervous system (4), the emotional Balance (B)
and the Conscious sincerity (C), used as indicators of norms and deviations of personality traits.
Equations for calculating integral psychophysiological indicators using vibraimage technology
are given and justification for their use in assessing deviant behavior is given.

Keywords: physiology, psychology, psychophysiology, statistics, vibraimage,
psychophysiological response, deviant behavior, norms, consciousness, unconscious, behavior,
norm, vibra.

BBepeHue

[lonsiTHe HOPMBI HE TaK MPOCTO MPHUMEHUTH K MCHUXOJOTHYECKUM H (HU3HO-
JIOTUYECKUM XapaKkTepucTukam uenoBeka (Sripada, Stich, 2012), kak Hanpumep,
B MaTeMaTHKe JaTh OmpeleieHne HopMaibHOMy pacnupenenenuio (Lyon, 2014).
[Ipu 3TOM cTaHIAPTHBIN MOIXOA K ONPENEICHUI0 HOPMAIbHBIX (PU3HOIOTNIECKUX
XapaKTEePUCTHK YeIOBEKa 3aKIII0YaeTCsS B U3MEPEHHH JTUana3oHa 3Ha4eHU i, OXBaThI-
Batouiero (95-99)% orcueToB BHIOpaHHOH (DHU3MOIOTHUECKON XapaKTEPUCTUKU OT
3HAYUTEJILHON BBIOOPKH UCHIBITyeMbIX. TakuM 00pa3oM ObUTH ONpeaesieHbl HOPMBI
JUIS 9acTOTHI cepAcuHbIX cokpamennit (Shaffer, Ginsberg, 2017), Temmepartypsr
tena (Geneva et al., 2019), aprepuansroro gasnenus (Joyner et al., 2008) u ya-
ctothl abixanus (Wessel et al., 2009). Hopmbl Ha ¢u3nonornyeckue napameTpsl
XapaKTepu3yITcs onpeneneHHoi Bo3pactHoit (Wallis et al., 2004) u reHaepHOi
(Voss et al., 2015) 3aBucuUMOCTEBIO, TTapaMETpaMH TeJla, a TAaK)KE METOJIOM H3Mepe-
Hus (Feldschuh, Katz, 2007). Eme 6osee Cl10KHBIM SIBJISCTCS ONPEICICHUE HOPMbI
U naroJyioruu i ncuxodusunonoruueckux (Cacioppo, Tassinary, Berntson, 2007),
MICUXOJIOTHYECKHUX XapakTepucTuk quaHoctu (Goldberg, 1990), mapameTpos nose-
nerus (Cooke, Rousseau, 1988), smoruii (Scherer, 2005; Rose et al., 2006) u gept
xapaktepa (Harland et al., 2007), KOTOpbIE CBA3BIBAIOT C MOHATHSIMUA MOPAIH U MOT'YT
HUMETb pa3In4Hble COLMANbHBIC, OOIIECTBEHHBIE, ITHUUECKUE U IPYIre MPUHIIMIIBI
ompenenenus (FOur, 1998; 3onam, 2017; Freud, 1900; Allport, Allport, 1921; Cattell,
1945; Brud, Rogoza, Cieciuch, 2020).

Texnonorust BuOponzoopaxkenust (Munkus, 2007; 2020), ocHoBaHHast Ha Oec-
KOHTaKTHOM aHallu3e MYCKYJIbHBIX MUKpoBuOpauuii (Popaxep, Mnanara, 1967)
1 BecTHOYIsIpHO-3MOoLMoHaNbHOM pednekce (Minkin, Nikolaenko, 2008), mo3Bo-
JISIET OAHOBPEMEHHO U CUHXPOHHO UCCJIE0BATh IICUXO0JIOIMYECKY0 U (prusnosornyie-
CKYIO PEaKIrIO HCIBITYEMOT0 Ha TpeIbsBisieMble cTuMYIbl (MuHKiH, Hukonaenko,
2017; MunkuH u 1p., 2023) u onpenensTb CTATUCTUYSCKUE HOPMBI TICUXOJIOTH-
YecKUX M (U3HOJIIOTHYECKUX MapaMeTPOB aHAJIOTMYHO U3MEPEHUAM (HU3NIECKUX
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BenuuuH (MunkuH, 2023) 0ZHOBPEMEHHO CO CTaHIAPTHBIM MCUXOJIOTHYECKUM
tectupoBanueM. llpemnoxennas panee B mporpamme Ilpodaiinep+ crpykrypa
XapaKTEePUCTHK JIMYHOCTH, COCTOSIIAA U3 24 HE3aBUCUMBIX IIKaJI CITOCOOHOCTEH
U TIOPOKOB, OCHOBAaHHBIX Ha 12 MHOXecTBeHHBIX MHTe/uiekTax (Gardner, 1983;
Munkun, Hukonaenko, 2017) u 12 nopokax nuunoctu (Illep6ateix, 2009; Mun-
kuH, Hukonaenko, 2022), MOXKeT OBITh HCIIOIB30BaHA JIJISl PA3THYHBIX IPUMEHEHUH
(boGpoB u ap., 2021; 2023; bypenkosa, Carepaos, 2023; Hukonaenko, Ctypyak,
2023; llenkanosa u ap., 2023). [IpoBeneHHBIH HAOOP CTATUCTUYCCKUX JTAHHBIX
HEO0OXOUM IS PACKPBITHS B3aMOCBSI3EH MEXKIY HCCIEAYEMBIMU TcUX0(u3no-
noruueckumu peakuusmu (I1DOP) Ha npenbsiBisieMble CTUMYJIBI MHOKECTBECHHBIX
naTemiektoB (MU), mopokos muunocta (I1JI) n mcnxohu3noIorn4ecKuMu Xapak-
TEPUCTHUKAMU JTUYHOCTH.

Lenpio TaHHOTO MCCIE0BAaHUS SIBISACTCS aHAJIW3 U BBIABICHHUE OOMIMX 3aKOHO-
MepHocTer Mexay [IOP no pesynbratam tectupoBanus 6onee 1000 ucbITYyeMBIX
nporpammoit [Ipodaiinep+ mist onpeaeneHus CTAaTUCTHYSCKUX HOPM U OTKJIOHCHUH
MCUX0(HU3HOIOTHUECKUX U MMOBEJICHUSCKUX MAapaMeTPOB, U3MEPSEMBIX TP TPEIb-
SIBIICHUU MHOTO(AKTOPHBIX CTUMYJIOB, HIMEIOLIMX CMBICIIOBYIO PUBS3KY K CIIOCO0-
HOCTSIM M [IOPOKaM.

MaTtepuanbi 1 MeTtoabl

JanHoe uccinegoBaHNe OCHOBAHO Ha aHaiu3e 0a3bl NaHHBIX PE3yJIbTaTOB Te-
ctupoBanuii 1002 ucmpiTyeMbIx mporpammoii [lpodaiinep+, Brirovaromeid nse
npenpinymue 6a3sl fanueix 302 pesynabTatoB TectupoBanus (MuHkUH 1 ap., 2023)
n 6a3y ganubix 500 ucnsityembix (Cenun u 1p., 2023), Z1ONMOJHEHHYIO pe3yib-
TaTaMH Moyy4eHHbIX ¢ Mapta 2021 mo Hos6ps 2023 rona. Bo3pact yyacTHUKOB
TECTUPOBAHMS cOCTaBUI OT 16 110 70 €T, Bce yUaCTHUKU TECTUPOBAHUS SIBJISIIUCH
rpaxxaaHaMu Poccuu, COOTHOIIEHNE )KEHIIUH U MYyK4uuH coctaBuio 29/71. Cpen-
HUH BO3pacT y4acTHUKOB TecTHpoBaHud coctaBuil M =25 ner, CKO=7 ner. Hukro
13 YYaCTHUKOB TECTUPOBAHMS HEe ObLI paHee CyAMM U 3aMEUYeH B IPOTHBOIPABHBIX
nerictBusax. VMccnenoBanne NCUX0(pU3NOIOTHIECKON PEaKIMU UCIBITYEMBIX Ha
MPeIbIBISIEMBIE CTUMYJIBI TPOBOAUIIOCE TIporpammoit [Ipodaiinep+, ycranos-
JICHHOU Ha mepcoHanbHble kommbioTepel ¢ OC Windows 10 ¢ mporieccopamu He
nuxe Intel Core 17 u Be6 kamepamu Microsoft LifeCam Cinema nnu Studio. Hc-
IBITYEeMbl€ HAXOAWINChH HA pacCTOSHUM ITpuMepHo 0,5 M HanpoTuB BeO KaMepsbl, 3a-
KperuieHHoW Ha MoHuTOpE. [locie 3anmycka TectupoBanus nporpamma Ipodaitiep+
MPENbSBISET UCTIBITYEMbIM 48 TEKCTOBBIX U BU3YaJbHBIX MHOTO()AaKTOPHBIX CTH-
mynoB (Hukonaenko, MunkuH, 2022; Hukonaenko, [llenkanosa, Akumos, 2023),
[I0CJIeI0BATEIbHO BO3HUKAIOIINX HA 9KPaHEe MOHUTOPA C [IEPUOJIOM HNPEAbsIBICHUS
5 cexyH] Ha KaKIbli cTuMyJl. McnbITyeMble BRIOMpaId OJJHO3HAYHbBIN OoTBeT — Jla
nnu HeTt BO BpeMsi HaXO0XAEHUSA CTUMYJIa HA MOHUTOpPE WU UTHOPUPOBAIHU OT-
BET, €CJIH 3aTPYIHSAINCH AaTh OJHO3HAYHBIN OTBET HA MPEAbIBISAEMBIN Ha DKpaHe
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MOHHUTOpPA CTUMYJI. JUINTENBHOCTD KaXKA0T0 TECTUPOBAaHH cocTaBisiia 240 ceKyHa
[ocyie MpeabsBICHNUS IEPBOr0 CTUMYJIAa Ha SKpaHe MOHUTOpa U 250 cekyHa mocie
cTapTa TeCTHpOBaHUs. Pe3ynbTaThl MEPCOHANBHOTO TECTHPOBAHUS aBTOMATHIECKH
coxpansutuch B (aiinax Excel m xml, Bkimovaromux B HazBaHuM Qaiiyia BpeMs
u gaty tectupoBanus. OOpaboTKa IrpymIbsl pe3yiIbTaTOB TECTHUPOBAHUS IPOBO-
nunachk nporpammoii MISstat, pazpaboTanHO# B KOMITaHUH DIICKC AT 00pabOTKH
(haitioB mporpammel [Ipodaiinep+ u JOCTYITHON 11T CBOOOTHOTO UCIIOIB30BAHS
(https://psymaker.com/downloads/MIS_Stat.xlsm).

PesynkTathl UccnegoBaHui

B ngaHHOM HccienoBaHMM OCTAaHOBUMCS Ha 3aBUCUMOCTAX Mexay [IDP npu
TecTupoBaHuu nporpammont [Ipodaiinep+, koTopsie He ObUTH TOAPOOHO HCCIEHO-
BaHHI B IpenbInymux padorax (MunkuH, Hukonaenko, 2022; Munkus u np., 2023;
MunkuH, 2023; Cenur u ap., 2023). KonndecTBo UpPOBBIX JaHHBIX O JHYHOCTH
HCIIBITYEMOTO, TMOIYYaeMBIX MPHU MPEABIBICHIN CTUMYJIOB CIIOCOOHOCTEH U TIOpO-
KOB, HACTOJIbKO BEJIMKO, UTO €I'0 HEBO3MOXKHO OXBATUTh OJHHUM HCCJICIOBAHUEM,
U B KQK1I0M HOBOM HCCIIEJOBAHUU MbI OTKPHIBAEM HOBBIC U HEOKUIAHHBIC AJIs HAC
pe3yabTaThl U 3aKOHOMEPHOCTH.

Koppensuusa mexay ycpeaHeHHbiMmu NMNOP
Ha CTUMYJbl CMOCOOGHOCTEN N NOPOKOB

B npenpigymem nccieoBannyu 0asbl JaHHBIX, OJIYYSHHOM IPU TECTUPOBAHNUN
HCTBITYeMBIX TIporpammoit [Ipodaitiep+, ocHOBaHHOM Ha (GU3UYECKOM TOIXOJIE
k ananu3y [1OP u usmepenuu [1OP B unpopmMannoHHO-PU3NUECKUX eTUHUIAX
(BuOpax), OblIa MOKa3aHa JOCTATOYHO BBICOKAS KOPPESALUSI MEXIYy CyMMapHOM
[I®P na ctumynsl ciocodHOoCTeH 1 mopokoB (MunkuH, 2023). [TosToMy MBI Had-
HeM aHanu3 6a3el JaHHBIX 1002 TecTUpyeMbIX UMEHHO C AUarpaMMbl PacCesHbs
ycpeauénnon [1OP Ha cTUMYyIIBI CIIOCOOHOCTEH M MOPOKOB, NMPUBEACHHON Ha
pucyHke la, u KoppeiasiuuoHHON 3aBUcUMOCTH Mexay [IDOP Ha cTumynsl cno-
coOHOCTEH M TIOPOKOB MPU CYMMHPOBaHUH OTHOTHUIHBIX [IDP, mpuBeneHHoi Ha
pucyHke 16. 3nech u ganee Mbl 00beinHsIEM (POPMaNTBbHO pa3IMYHbIe PUCYHKH O]
OJIHOH HyMepaluei, Korjia 3aBUCUMOCTH, MPEe/ICTaBIeHHbIE HA PUCYHKaX, UMEIOT
CMBICJIOBYIO CBS3b.

Bce 3aBucumoctu KO3 QULIHUEHTOB KOPPEJILUH PAHKUPOBAHHBIX U HEPAHKUPO-
BaHHBIX cyMM [IDP cniocobHocTei 1 mopokos (Max; Max+Min; 14+2+3) pucynka 16
CXOJISITCS K OTHOMY 3HAaUeHUIO Koppessiunu Mexay [IDP ciocoOHOCTEH 1 TOPOKOB,
MPUBEICHHOMY Ha pUCyHKe la, mpu cymmupoBanHuu Bcex 24 [IOP na crumyssl
CIOCOOHOCTEH U TOPOKOB. OTMETHM, YTO KOPPEJSILIMOHHBIE 3aBUCUMOCTH C Pa3HBIM
BBIOOPOM pamKupoBaHUs cTUMYJIO0B (Max 1 Max+Min) BenyT ceOs, MpakTHYECKH,
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UACHTHUYHO M MPH HayalbHOM cyMMupoBaHuu (1o 12 I1®DP) snaunTensHO npesoc-
XOJIAT caydaitHoe cymmupoBanne (1+2+3) mo yposHIo koppemsannn mexay [IOP va
CTHUMYJIBI CIIOCOOHOCTEH U TIOPOKOB.

Ps,vbr 1E24/524 r= 0,795 a cor MI_S IE (Max#Min) 6
0,6 0,9

0,5 °

= ==Max
—1+2+3...

——Max+Min(24)

Pearson correlation
Ko
*

01 02 03 04 05 0,6 1 6 1 16 21 2P)n
[IEIMI24 Pui,vbr

Puc. 1a. [Juaepamma paccesiHbsi [TOP Ha cmumyrnbl criocobHocmel (MI124) u nopokos
(S24) onsa cymmbi [OP Ha 24 cmumyna criocobHocmed (Py,) u 24 cmumyna nopokos (Pg).
r — 3Ha4eHue KoaghghuyueHma koppensayuu lNupcoHa

Puc. 16. 3asucumocms koaghghuyueHma koppensyuu (r) mexady MNOP Ha cmumyrnbl
criocobHocmeu u nopokos om Konudecmea (n) cymmupyembix [OP (3 P) Ha cmumyribi
criocobHocmel U MOPoOKo8

Max+Min — cymma paHxuposaHHbix [OP, yesenudeHue cymMmMbi npoucxodum rocriedosamesibHbIM
npubasneHuem muHumarnsHol NOP k MakcumarnbHol; Max — cymma paHxxuposaHHbix [TOF,
ysernuyeHue cyMMbI rpoucxooum riocriedosameribHbiM npubasneHuem crnedyouwel Mo paHay
T®P k makcumarnbHol; 1+2+3 — nocnedosamerbHoe ysernuyeHue cymmbl [TOP 6e3 yyuema
paHxuposaHusi, npubasneHuem NP om nocnedyrowe2o cmumyna.

Koppensuua mexay N®P Ha coceaHue n 6nmskue no BpeMeHu
npeabABNEeHUA CTUMYIbI

KoaddummenT xoppemnsiiiu [Mupcona (r) mexay I1DOP Ha cocennne cTUMyIbI
U 3aBHCHMOCTH KO3(pQHUIMEHTa KOPPEISIIIMA OT PACCTOSHUS MEXAY CTHMYJIaMH
(B emmHULAX HPEABABISEMBIX CTUMYJIOB, Jajee PacCTOSHHE) NPHUBEACHBI Ha
pUCyHKe 2.

[lo pe3ynbpTaram, NpUBEJEHHBIM HA PUCYHKE 2a, HAOII0JaeTCs 3HAUUTENIbHOE OT-
JIMYMe 3HAUYEHUS KOPPENsrU MeXKAy 1 1 2 CTUMYJIOM OT BCeX OCTaJIbHBIX 3HaUeHUI
KOPpEJSIUY MEXIY COCeIHUMH CTHUMYyJaMH. C yBEJIMYEHUEM PACCTOSHUS MEXIY
cTUMyJIaM# Koppemsauust Mexay [1OP 3HaunTensHO yMEHbIIACTCS IPU CPaBHEHUH
¢ I[I®P or Hecocemuux cTuMysoB (puc. 26) n 6iu3ka k 0,2 111 HCHOPMHUPOBAH-
HeIx [IOP. Ananornunsie pe3ynbTaThl HaOMIOAAIOTCS A HOpMHUpoBaHHOW [1DP
(puc. 2B, T), OIHAKO BCE 3HAYCHHUS KOPPEIAINNH YMEHBIIAIOTCSA Ha ypoBeHb 0,2
OTHOCUTEJIbHO HEHOPMHUPOBAHHBIX 3HAUEHUH M OTCYTCTBYET KOPPEIALUSI MEXITY
HECOCEIHUMHU CTUMYJIaMH.
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Puc. 2a, 8. 3asucumocmsb KoaghpuyueHma koppensyuu lupcoHa (r) mexdy MNOP
Ha cocedHue cmumyrbi [poghalinep+ O0ns HeHOPMUPOBaHHOU (a)
u HopmuposaHHoU (8) NOP

Puc. 26, 2. 3asucumocms KoaghghuyueHma Koppensyuu mexoy NoeP
om paccmosiHusi Mex0y cmumynamu 051t HeHopMmuposaHHoU (6)
u HopmuposaHHou (2) NPP

PasHocTb NM®PP Ha cTMMynbl cnoco6HOCTEN N NOPOKOB
Ans BeAyLWmMX U OTCTaroLWMX NO 3HAYUMOCTM rpynn CTUMYFoB

I'ncrorpammel paccesitbst pasHoctu IIOP (dP) mupupyromux (dP; =PM| —PS ) u ot-
cratomux (dP,=PM! —PS.) cTumynos cocobnocteit (MI) 1 (S) mopokoB npuBeIeHb!
Ha pucyHke 3. [lo BepTHKaIbHONM OCH IPUBOAUTCS 3HaYeHHUE pazHocTu [IDP ams o1-
CTaIOLIUX CTUMYJIOB, 10 TOPU3OHTAIBHON OCH — PA3HOCTH AJISl TUAUPYIOIIUX CTUMYJIOB.
Ha pucynke 3a pasnocts [IOP onpenensiercst Mex 1y OJHAM HauOoJIee 3HAYMMbIM CTH-
MYJIOM CITOCOOHOCTEH U OJJHAM CTHUMYJIOM TIOPOKOB, a Ha pUCYHKe 30 — KaK Pa3HOCTh
MEXITy cpeTHUMH 3HaueHHAMH [IDP 6 Bemynx cTUMYIOB CIIOCOOHOCTEN U TIOPOKOB.
Kaxnas Touka Ha pucyHKe 3 0ToOpa)kaeT pe3ysbTaThl TECTHPOBAHUS OHOTO UCIIBITY-
€MOr0, 0 BEPTUKAIBHON OCH NPUBOAUTCS 3HaueHue pazHoctu [IDP nis oTcrarommx
CTUMYJIOB, [10 TOPU30HTAILHOM OCH — PA3HOCTh JJIS IMAUPYIOLIUX CTUMYJIOB.

[IpuBeneHHbIe Ha pUCYHKE 3 qUarpaMMbl MOKa3ajid, YTO KOPPEJSALUs pa3HOCTH
[1OP mumupyrommx ¥ OTCTAIOIINX CTUMYJIOB CIIOCOOHOCTEH U TOPOKOB OJIM3KA K HYJITIO
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(puc. 3a), B TO BpeMst Kak Koppemsauuu pazHocTd [IDP mexty cymMmoii 6 Taupyrommx
1 6 OTCTAIONIUX CTUMYJIOB CIIOCOOHOCTEH M MOPOKOB cocraBmiia r=0,6 (puc. 30).

dPox,vbr dLi~do1  r=0,093 @ dPos,vbr dL6~do6 r=0,600 O
0,6 0,3

0,4 0,2

0,2 — 0,1

0 0

-0,2 -0,1 :

-0,4 -0,2

0,6 dPui,vbr -0,3 dPus,vbr
06 04 02 0 02 04 06 03 02 -01 0 01 02 03

Puc. 3. Juacpamma paccesHbsi pasHocmu [OP (dP) nudupyrowux (dP,=PM, — PS,)
u omemarouux

(dPy=PM, — PS,) 0nss cmumyrios criocobHocmeti (MI) u nopokos (S). 1o eepmukarnbHol ocu
npusodumcsi 3Ha4eHue pasHocmu PP dnsi omemarowux cmumysios, no 20pu3oHmarbHol ocu
pasHocmp 018 nudupyrowux cmumynos. Ha pucyHke 3a pasHocmb [N®P onpedensemcs ons
00HO20 Haubornee 3Ha4UMO20 cmuMyna, a Ha pucyHke 36 — Onsi cpeOHe20 3HaYyeHust

6 8edywux cmumysos.

[JoBepuTenbHbIN UHTEPBasn U HopMa cpeaHuUx 3HavyeHun NOP.
YpoBeHb akTMBaLUM HEPBHOW cucTeMbl (A)

Cpennee 3nauenue [IDOP mist kaxxaoro ucneiTyemMoro 0e3 ydera CMbICIOBOM
npuBsI3KH cTUMYJOB (ycpennenue [IOP Ha cTumynsl ciocoOHOCTEH M TOPOKOB)
OTpakaeT ypOBEHb aKTHBAINH (BO30YXKAeHH) HepBHOU cucteMbl (CeueHoB, 1863;
[TaBnos, 1951). B nanpHeiinieM Mbl Ha30BEM 3TOT UHTETPABHBIA MCUXO(U3HO-
nornueckuii mokazarens (MIIDIT) ypoBHem akTuBanuu HepBHOU cuctemsbl (HC)
nnu AxtuBarueit HC (A). IlnotHOCTs pacnpeneneHuss 3HaueHUi rnmoka3arenst A
B rccneayemoit Beioopke 1002 ucpITyeMBbIX TIpeiCTaBlIeHa Ha PUCYHKE 4.

Subjects, A(48)
160 [ =

140 : 4 ---0:1,2,3

120 ' '

] i

100 : -

1 1

80 1 ] :
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60 1 1 I

] 1 1 [}

40 1 ! : .

] 1 1 1

20 1 i ; ;

0 i i ; : Avbr

0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70

Puc. 4. [lnomHocme pacrnpedeneHusi 3HadeHuUl rnokasamerisi A @ uccriedyemoli 8bi60pkKe
1002 ucnbimyembix u dosepumernbHbie uHmepsarsnsi A+(1+3)0 cpedHeksadpamuyecKux
omkrnoHeHul (CKO)
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KonunuecTBo 3HaueHuil mokasatens A, monagamlyx B JUaNa3oH CPEJHEro 3Ha-
yenus 1utoc uiu MuHyc 18a CKO, cocrasiser 94,21 % (944 3nauenwmii), B uamna3ox
wnoc munyc Tpu CKO — 99,73 % (996 3nauenuit).

[oBepuTenbHbIN MHTEPBasn 1 Hopma pasHocTu NAP Ha cTumynbl
cnocobHocTen U NOPoKoB. YpoBeHb aMoumnoHanbHoro banaHca (B)

Pacnpenenenne paznoctu [IOP Ha cTuMynbl ciocOOHOCTEH W MOPOKOB WU
HIIDIT smommonanpHOTro banmanca (B) mpuBeaeno ma pucynke S5a. [{uarpamma
paccesiHbsl MakcUMalbHbIX 3HaYeHui [IDP criocoOHOCTE (TOpH30HTaIBHAS OCh)
Y TTIOPOKOB (BEPTHKAIbHAS OCh) KaXKJAOTO UCTIHITYEMOTO IPUBECHa Ha PUCYHKE 50.

. a
Subjects, N B —B1 Ps,vbr max [E24/524 r=0391
Lo B(MI-S)

250 B ol 5P 12
200 1

S
150 2

100

\ 04

50 02 '..' ot _
é \‘\\_\» vbr I Pwi,vbr

0
0 02 04 06 08 1 12 14
[IEIMI24

04 03 02 01 0 01 0,2 03 0,4

Puc. 5a. PacnipedeneHue pazHocmu N®P Ha cmumysibl criocobHocmeu U MnopoKos
(MIN®r1 smouyuoHansHoz2o banaHca B). [paghuk B, noka3dsieaem pacnpedeneHue
pasHocmel Mmexdy nudupyrouwumu MNOP cmumynos criocobHocmeu u nopokos, 2paghuk
B,, noka3sieaem pacnpedeneHue pasHocmeu Mexdy cpedHuMu 3HadeHusimu 24 NOP
cmumyros criocobHocmel U MopPoKos

Puc.56. [Juazpamma paccesiHbsi MakcumarbHbIx 3HadeHul NPP cnocobHocmel
(P, 20pu3oHmaribHas ocb) U rnopokos (Pg eepmukaribHasi 0Cb)

[onyuennsie pactnpenenenns pasnoctu [IOP (puc. 5a) Ha cTUMYITBI criocOOHOCTEH
1 TIOPOKOB TIOKA3aJIM [IEHTP pacrpeieneH s OMM3KUI K HYJII0, IPUYeM pacrpeierie-
Hue pasHocty Beayuux [1OP (B,) okazanoce 6onee MupoKkuM, 4eM pacnpeiesieHue
paszHocTH cpeHux 3HaueHui Bcex IIOP (B,,) Ha cTuMyIIbl ciocoGHOCTEH 1 TOPOKOB.
[Ipu sToM KOppersnsa Mmexay Beaymu [IDOP (puc. 56) 3amMeTHO HIDKE, 9eM Koppe-
nsust Mexxay yepeaneHHbIMU [1OP Ha cTumynsl ciocoOHOCTEl 1 TOpOKOB (puc. 1a).

[JoBepuTenbHbIN UHTEPBas 1 HopMa pa3HocTUu co3HaTtenbHoun (YN)
n 6ecco3HaTenbHou (IE) peakuun.
YpoBeHb Co3HaTenbHOM nckpeHHoctu (C)

PaznocTs mpodueit crmocodbHocTeit u mopokoB (MunkuH, Hukomraenko, 2022),
MOJIyYEHHBIX 110 OECCO3HATEIILHOM U CO3HATENILHOW peakiuu Wi ypoBeHb Co3Ha-
tenbHOM uckpernnoctu (C), It uccieayemMoii 0a3bl JaHHBIX MPUBEACHA HA PUCYH-
ke 6a. Ha pucynke 66 mokazaHo ycpeTHEHHOE IO BCeM MPOHIISM pacrpeieieHue
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pasHoCTH co3HaTenbHOl U Oecco3narenbHol peakunu (MIIPIT C) mo pesynpraram
tectupoBanus 1002 HCHIBITyeMBIX.

IE-YN,% IE-YN (12) a Subjects, N CIYN-IE) 6
50 350
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o 1 I I I l. e . | I
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-50 Cnoco6HocTu/Mopoku 0 /
¢ & @ SR OISR AR O S <100 80 -60 -40 -20 O 20 40 60 80
FHEFFIFEE S

o,
IOOC‘A

Puc. 6a. PazHocmb npogpuneli crnocobHocmel U rnopoKos, rnosly4eHHbIX
o 6eccosHamesnbHOU U co3HameribHOU peakuyuu

Abbpesuamypa npogpuneli crnocobHocmeu: BHympunu4dHocmHbit (BU), @unocoghekut (OU),
Jloeuko-Mamemamudyeckuti (/IM), busHec-Kommepyueckuti (BK), BusyanbHo-llpocmpaHcmeeH-
HbIU (BI), MpupodHsiti (MP), MomopHo-AeuzamenbHeiti (MA), My3bikansHo-Pummuyeckut (MP),
lModswxHuyeckuti (1B), BepbanbHo-ITuHeeucmuyeckuti (BJ1), KpeamusHbiti (KP),
MesxnuuHocmHbiti (MJ1).

Ab66pesuamypa npogpunet nopokos: Cyuyud (CY), JleHb (J1H), Kubep-3asucumocms (I'A),
XKadHocmb (XKM), Ankozonusm-Hapkomarusi (AH), Ypesoyaodue (YP), Seousm (3r),
lopdbiHs-Twecnasue (I'T), Bopoecmeo-Bssamku (BB), 3asucmsb (3T), lMoxoms (I1T),
Hes-Apocme (5).

CuHuM ysemom foka3aHb! Mpogusu criocobHocmel, a 3ef1eHbIM U8emoM rnpoghusiu MopoKos.

Puc. 66. PacrnipederneHue pasHocmu co3HamersbHol u 6ecco3HamerbHol peakyuu
(MNrieri C) no npogpusisim criocobHocmed (Ml), nopokos (S) u cymme npogpuneti
criocobHocmeli u nopokos (Ml, S) no pesynsmamam mecmuposaHusi 1002 ucribimyembix

MaxkcuManabHOE pacX0XKICHNUE CO3HATEIHHON 1 OECCO3HATEIBHOMN PEaKIuu B IPO-
(une cnocobHOCTEH (purc. 6a) BeIABIEHO y ToaBkHIUeckoro MU (44,63%, mpe-
BOCXOJICTBO CO3HATEIBHOM peakiinn). MakcuManbHOE PacX0XkJICHUE CO3HATEIBHOM
1 0ecco3HATeNbHOW Peakiuu B MpOoQuiie TTOPOKOB BBISBICHO y CYHIIUAAIBEHOTO
nopoka (37,34%, npeBocxoICTBO Oecco3HaTenbHO peakiuu). [L1oTHOCTH pacnpe-
JIENICHNS Pa3HOCTH CO3HATEIhbHON M OECCO3HATENhbHOW PEaKIiu, MpeAcTaBIeHHAsS
Ha pucyHKe 60, OJiM3Ka K HOPMAJIbHOMY PacHpeeiICHHUI0 JUisl 00MIeld pa3sHOCTH
C YIETOM BCEX CTUMYJIOB cITocoOHOCTeH 1 mopokos (MI, S) u cMmemena B 061acTh
OTpHULIATEIBHBIX 3HaUeHuH Ha 7,0%.

O6cyxaeHne pe3ynbTaToB UccnegoBaHUM

B npenpinymeit crarbe (Munkun, 2023) no pesynsratam cratuctuku 500 uccie-
JnoBaHui iporpammoit [Ipodaitnep+ Oblia nosydena koppessiius r=0,7895 mexmy
Pa3HOCTBIO yCpeaHEeHHbIX 10 24 ctumynam [IDP Ha cTuMybl ciocoOHOCTEH U TIO-
pokoB. JIBoitHOe yBenn4yeHue pa3mMepa 0a3bl JaHHBIX Pe3yIbTaTOB TECTHPOBAHHIA JI0
1002 ucIBITyeMbIX MOKA3aJ0 MPAKTHYECKH UIACHTHYHBIA KOAPOHUITUEHT KOppes-
uuu 1=0,795 mexny ycpenneHasiMu 1IOP (puc. 1), 4To M0O3BOISET MPEAIONOKNUTH
CTaOMWIBHOCTH AaHHOTO KO3 duLneHTa Npy AajJbHEHUIIEM yBEITUYEHUH BBIOOPKH.
Takas BeIcOKast u cTabuibHast Koppensiust Mexxay [IDOP Ha ctumynbl criocoOHoCTEH
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U TIOPOKOB JIOJDKHA OBITH OCHOBaHA Ha ONPEACICHHBIX (PU3HONIOTUYECKUX U HMO-
LMOHATBHBIX MEXaHU3MaxX PETYISIINH, B KOTOPBIX MBI ITOCTapaemcsi pa3oopaThCsl.
J31s1 3TOro paccMOTPUM 3aBUCUMOCTD KO3 PUIIEHTa KOppesiuuH (T) OT KOJHMYeCTBa
cymmupyemsix [IOP, npuBenennyio Ha pucynke 16. [Ipu ycpeanenun ¢ yaerom
pamwxkupoBanus [IOP na crumyner (Max nian Max+Min) BUAMM, YTO Tako# mo-
PAZOK YCPETHEHUS BBITOJIHEE NI TOCTHKEHUSI MaKCUMAIbHON KOPPENALNH, YeM
IIPOCTOE MOCTIEeI0BATEIbHOE CYMMHUPOBAHUE CTUMYJIOB CIIOCOOHOCTEH M TIOPOKOB:
niepsoro (MI) ¢ nepBeM (S), mepsoro u Broporo (MI) ¢ mepBbIM 1 BTOpBIM (S) U T. 1.
[TocnenoBarenbHBIM TOPsIIOK cyMMupoBaHUs (1+2+3) siBisieTcs CirydaitHbIM K YPOB-
HIO PAH)KUPOBAHMS U J1a€T MEHBIIYI0 KOPPENAlHIO BHayajie, KOTopas JIOTOHSET
Koppesiuuio ¢ pamxkupoBanueM [IOP npu noctmwxenun cymmsl 24 T[1OP B npasoit
yactu rpadukoB, T.K. cymma 24 [1OP He 3aBucut ot nopsiaka ux cioxenus. [lo-
PSAIOK CYMMHPOBAHMSI C YYETOM PAHKUPOBAHMS BBITOJEH AJIS JOCTHKCHHS Mak-
CUMAJIbHO! KOPPEISILIUU NP HE3HAUYUTEJIBHOM KOJIUYeCTBE cymmupyemsix I1OP,
T.K. PaH)KUpOBaHKE oOecrieunBaeT OJIM3KYIO I HCIBITYEMOTO 3HAYUMOCTh PEAKLIUH
Ha CTUMYJbl Pa3HON AMOLMOHAJIILHON OKpackKu. [[jIsl KaXJoro UCIbITYEMOIO €CTh
CBOM 3HaUMMBIe criocooHoctr (Ai3enk, 1972; Gardner, 1983) u cBOM 3HaYNMEBIE
nopoku (Apucrorens, 2020; Lepbateix, 2009). Cymma peakuuii Ha 2 3HAYUMBIX
TTopoka OOoJIbIIIe KOPPETUPYET ¢ CYMMOH 2 3HAUMMBIX CIIOCOOHOCTEH, YeM OJTHA Be-
nymas [IOP, a cymma peaknmii Ha 3 3HAUMMBIX OPOKa elle OOJbIle KOPPeIupyeT
C CyMMOH 3 3HaYUMBIX CITOCOOHOCTEH. HTepeCHO OTMETUTH, YTO CyMMHPOBaHUE
3HauuMbIX [IOP ¢ orcraromumu [IOP (Max+Min) gaet Ty *e KOPPEISLHUI0, YTO
¥ CyMMHUpPOBaHHE B mopsiake 3Hagnmoctu [IOP (Max), mpudeM KOppemsiis MexIy
cymmoii [IOP Ha cTUMyIBl CIOCOOHOCTEN M CTUMYJIBI TIOPOKOB JIOTapH(PMUIECKH
MOBBIMIAETCS C YBEIMYEHNEM KonmuecTBa cyMMmupyembix [IOP no yposus r=0,8
HE3aBUCHMO OT BapHaHTa cyMMupoBanus. [loyuennas norapupmuyueckas 3aBUCHU-
MocTh Koadduumenta koppersiuu ot cyMmmbl [IOP r=KInA moxer ObITh mpe-
METOM OTAEIBHOTO MCCIICAOBAHMS, T. K. XOPOLIO coriacyercs ¢ popmynoit Xaptiu
JUIsl I3MepeHust konndectBa nHpopmaiuu (Hartley, 1928). BosamoskHo, noxy4eHHas
norapuMuueckas 3aBUCUMOcTb koppemsiun [1DP pacimpsier pesynbrarsl JeCTBUS
(vnu sBIIETCS HEUPOHHBIM CIIeICTBUEM ) 3akoHa Bebepa — dexnepa (Dehaene, 2003)
JUISL CIIO’KHBIX MHOTO(AKTOPHBIX cTUMYOB. Ecim Obl koppersiusa mexny [1OP na
CTHUMYJIBI CTIOCOOHOCTEH U TOPOKOB AOCTHIIA 1, TO 3TO 03HAYAIIO, YTO JIJISI ITOJIHOTO
PACKPBITUS XapaKTEPUCTHUK JINYHOCTH JOCTATOYHO JIFOOOH M3 HUCIIOJIb3YEMBbIX IIKAJ
CHOCOOHOCTEH MJIM TOPOKOB U MCIIOJIb30BaHUE 00CUX KA SIBJIICTCS U30BITOYHBIM.
B maTemaTnuecku OnpeneneHHOW CTPYKType XapaKTEpUCTUK JIMYHOCTH CIENYET
Ha3bIBaTh LIKAJIbl CIOCOOHOCTEH M MOPOKOB CyMepIIKaJaMH, T. K. OHH 00pa30BaHbI
12 He3aBHCHMBIMH IIKAJIAMU MHOXECTBEHHOI'O MHTEJIEKTA U 12 HE3aBUCUMBIMH
LIKaJlaMH TTOPOKOB JTMYHOCTH. MBI CUUTaEM, UTO IIABHOE YBEIMYECHHE KOIPPHIIU-
€HTa KOPPEJALUY C YBEIUUYEHNEM KOJINYECTBA MPEIbABISEMBIX CTUMYJIOB CBH/JIE-
TEJNBCTBYET O MPaBUILHOCTH BHIOPaHHOTO HH()OPMAMOHHO-(U3NIECKOTO MOAX0/1a
1 pa3pabOTaHHOM Ha OCHOBE CYyIMEpIIKaJl CIIOCOOHOCTEH M MOPOKOB CTPYKTYPBI
XapaKTePUCTHK JUYHOCTH NPU HEHPOIMHTBHCTHYECCKOM MpOQaiinare, a BEITUIHU-
Ha Koppensiuuu Mexay cymmapHeiMu [IOP no cynepinkanaMm mponopliroHaibHa
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KOHCTpYKTHOH BanmumHoctd (Smith, 2005). JlocTUTHYTHIN BBICOKUI KO3 DUITUEHT
Koppersiin Mexty cymmoit [IOP na ctumynbl ciocobHocTel  mopokos (r=0,8)
IIPY HU3KOW KOPPETSILMK KKI0H U3 COCTABIIIOIIMX LIKaJI CIIOCOOHOCTEH 1 MOPOKOB
(Minkin, Myasnikova, Nikolaenko, 2019; Munkuu u ap., 2023) noka3siBaer, 4To
CYIIECTBYIOT OOBEKTHBHBIE MATEMATHYECKUE XaPAKTEPUCTUKHU, ITO3BOJISIOIINE BbI-
YUCIUTH TOJTHOTY OLEHKH CTPYKTYPBI JINYHOCTH (KOHCTPYKTHYIO BaIUIHOCTD) JJIS
M000T0 METOo/a MccieoBaHus xapakTepuctuk muanocta (MMPI, b5pt; 16PF).
OnHrM 13 (HaKTOPOB, BIMSIONIUX HA TOYHOCTh U3MEPEHHS XapaKTEPUCTHK JIMYHO-
ctu (MunkuH, 2019), sBrsercs ahdext Kynemona (Kymnemos, 1929; Munkus, 2021),
3aKJIIOYAIOIIUICS BO B3aMMHOM BIIMSIHUY TPEABABISIEMbIX CTUMYJIOB U CHUKAIOIIUI
TOYHOCTH OIPEACIICHNs 3HAYNMOCTH KOHKPETHOTO CTHUMYJIA JUIS UCHBITYEMOTO.
Ha pucynke 2a mpuBejeHa 3aBUCHMOCTh KOA((GUIMEHTA KOPPEISIIHA MEXITY
[1®P Ha ctumynsl pu pa3znmuaHOM paccrosiHun (d) mexmy HuMmu. M3 Hee cienyer,
4YTO HauOOJbIAs Koppessius Ha0moaaetcst Mexay [IDP Ha coceqHue cTUMYIIbI
(rpaduk d1), mpraem K0dPPHUITHEHT KOPPEISIITUN 3aBUCUT OT KOHKPETHBIX TTPEIb-
SIBIISIEMBIX CTHMYJIOB (HAaIlpuMep, KOPPEJSIIUs MEKAY Mapoil COCEAHUX CTHMYJIOB
22-23 coctapister r=0,28, a Mexay crneaytromieit mapoit 23-24 r=0,41). Kpome Toro,
3HAUUTETBHO OTInYaeTcs Koppeisiuus Mexay [IOP na ctumynel 1-2 u ocTaabHBI-
MM [apaMH COCETHUX CTUMYJIOB. BeposarHo, otinune B koppesnsiuu [IOP nepeoi
Mapel ¢ OCTATLHBIMU MapaMHU CTUMYJIOB CBS3aHO C OTCYTCTBHEM HEUCIIOIb3YEMBbIX
B 00pabOTKe CTHIMYJIOB B Hadaje MpeabsaBiacHus nporpammoit [lpodaitmep+, xoTs
MOAXO0J C HaYyalIbHBIM MPEIbABICHUEM HEUTPAIbHBIX CTUMYJIOB, HE YUUTHIBAEMBIX
B 00paboTKe, MaBHO M3BeCTeH B ncuxodusnonoruu (Backster, 1963; Baur, 2006).
B oOHoBieHHON Bepcuu nporpammbl [Ipodaiinep+ Mbl 100aBHIN 1Ba HAYaIbHBIX
CTHMYJIa, KOTOPBIE HE yUYUTHIBAIOTCS B 00pa0OTKE, M OTIMYNE B KOPPEISAIIH MEPBOit
napsl 00padaThIBa@MbIX CTUMYJIOB C OCTAJIBHBIMU MapaMH €CTECTBEHHO MPOIAO.
Bo03MOXHO, OTCYTCTBHE YCIOBHO HEUTPAIbHBIX CTUMYJIOB MOBJIHIIO W HA CTATH-
CTHUKY Ipoduiiei, B KoTopoli nepsblid Tun MU Obln Oosiee pa3BUT, 4eM OCTaJIbHBIE
(Cemun u ap., 2023). OgHako MpuUBEACHHAS HA PUCYHKE 20 3aBUCUMOCTH MTOKA3bI-
BaeT MOJIOKUTEIBHYIO KOPPEJSAINIO MEKIY COCETHUMU cTUMYyJamMu Ha ypoBae 0,35,
MeXIy APYTMMHU CTUMYyJaMHu — Ha ypoBHe 0,2 ¥ 3Ta BeTMYMHA HE 3aBUCHUT OT pac-
CTOSIHUSI M@Ky CTUMYJIAMH, YTO JIOCTATOYHO CTPAHHO, HAa MEPBBIN B3TIsiA. UTOOBI
MOHSTH OTKYZa OEpeTCsl MOJIOKUTETbHASI KOPPEISIHS 10 ypoBHIO 0,2 MEXK1y BCeMH
CTUMYJIaMH, ObLJIa TIOCTPOSHA KOPPENSIIHOHHYIO 3aBUCUMOCTD IS NTPUBEICHHBIX
3HaueHuil [IOP, B koTopbix U3 Kaxaoro 3HayeHus [IOP BeIuTEHO cpe/iHee 3HaUeHnE
[I®P nns kaxnoro ucneityeMoro. I1o pucyHky 2 B, I BUIUM MAJIEHUE KOPPEISALUN
MIPUMEPHO JI0 HYJIS JUISL BCEX HE COCETHUX CTUMYJIOB, a CPETHSS KOPPEIAILIUST MEeX Ty
COCEIHUMU CTUMYyJIaMu cocTaisieT meHee 0,15, yTo Toke KOHEUHO OKa3bIBAET BIIU-
stHME Ha TOYHOCTb u3MepeHus [IDP, Ho yxxe He cTonb 3HauuTenbHOe. [lomyyaercs,
YTO BIUSHUE (PU3UOJOTHICCKOMN coCcTaBstomel win cpeanero 3HaueHus [1OP (1o-
kazatenpb A) Ha [IDP naBano noBbIIEHHBIE 3HAYEHUST KOPPEISALUN MEXKy CTUMY-
namu (puc. 2a, 0), T. K. KOpPEIUPOBAITH HHINBUIYAIbHBIC 3HAUCHHUS ITOKa3aTeNs A.
Jiss MHIUBUYaTbHBIX HOPMUPOBAHHBIX MPOQUIICH 3HAYCHUE KOPPEISIHH MEXKITLY
[IDP cymecTByeT TOMBKO MEXIY COCETHUMH CTUMYJIaMH U cocTtaBiser r=0,15.
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daxTHuecKas NOTPEUIHOCTh OT BIMSHUSA MPEIBIIYIIET0 CTUMYJIA Ha TTOCIEAY 0L
Oyzer emte Huxe, T. K. [IOP Mexmy 3HAUMMBIMY U HE3HAYUMBIMU CTHMYJIaMH 3aBH-
CHUT HE TOJIBKO OT YMOLMOHAIBHON COCTABJIAIONIEH, HO 1 OT ypoBHA aktuBanuu HC.
Kpome Toro, morpemnocts ot 3¢ dexra Kymnemosa HepaBHOMEPHO pacripeaeneHa
MEXy CTUMYJIAMH, T.K. OHa Oy/IeT BBIIIE OT BIHSHUS 3HAYUMBIX CTHMYJIOB, KOTO-
pBIX 00BIYHO HE Oosee 2 I CIOCOOHOCTEH U 2 ISl TOPOKOB, UYTO JACT CPEIHIO0
norpemHocTh u3MepeHus IIOP ot sddekra Kynemosa okono 5% uim HEMHOTO
HUKE C y4eToM AByXKpaTHOro ycpeaHerus [IOP. C Takum OTHOCHTENEHO BEICOKUM
3HaYeHUEM MOTPEITHOCTH TOJBKO JIJIsl JAHHOTO (PaKTOpa MPUXOIUTCS CMUPUTHCS TIPH
JTAHHOM METOJI€ UCCIIeIOBaHNS XapaKTePUCTUK JTMYHOCTH.

Panee npeanonaranock, uto paBHoe pazneneHue [IOP ctumynoB Ha rpynmsl no
6 JTUMPYIONHX (3HAYUMBIX) U 6 OTCTAIOMIMX (HE3HAYNMBIX ) XapaKTePUCTHK JTUIHOCTH
TMTO3BOJTUT YBEPEHHO KJIACCH(HUIIMPOBATh HOPMAIIbHOE U IEBUAHTHOE TIoBeeHne (MuH-
kuH, 2023), 1 B HOpME JOILKHO OBITH peBocxoacTBO [IDP Ha cTuMyIbl ciocoObHOCTEH
HaJ] TOpoKaMu. bbl10 0OTMEYEHO, YTO, C BHICOKOW JIOBEPUTEIILHON BEPOSATHOCTHIO, CPEll-
Hee 3HaueHne [1OP mecTn MUaUPYIOMUX THIIOB CIOCOOHOCTEH MPEBOCXOAUT CpEHEE
3radeHne [1OP mectn mumupyromux THITOB mopokoB (MunkwH, 2023), B TO BpeMs Kak
CpelHee 3HaueHHe IECTH OTCTAOIINX TUIIOB MTOPOKOB MTPEBOCXOIUT CPEAHEE 3HAUCHUE
IIECTH OTCTAIOIINX THUITOB CITOCOOHOCTEH. [IprBeneHHbIe Ha pUCYHKE 3 TUArpaMMBI
paccesiHbsl YaCTUYHO MOJTBEPKIAI0T CAETaHHOE paHee MPE/INoIOKEHUE U TTIOKa3bIBAIOT
3HAUYUMYI0 Koppersmuto r=0,6 nmpu paBHOM pazaenenuu [1OP Ha rpymnmsl ¢ yaeToM
paHXupoBaHUA MO 6, OTHOCUTENILHO Y4eTa TOJBKO | JIMIUPYIOMIEr0 U OTCTAIOIIErO
[1OP ¢ mpaktrueckn HyeBoi koppemsnuei 1=0,09. 3HauuTeNbHbII HHTEPEC BEI3BIBACT
LIEHTPOBKA TMOIY4YE€HHBIX 3HAYE€HUI oTHOCUTENbHO () Ha pHUCyHKe 3 Kak MO TOPU30H-
TaJILHOU OCH (711 pa3HOCTH JIANpYomuX 3HaueHwid [IOP criocoGHOCTEH 1 TOPOKOB),
TaK ¥ 110 BEPTUKAIBLHOIN OCH (171 pa3HOCTH oTcTaromux 3HaueHuit [IOP ciocodbHocTei
Y TIOPOKOB), TOKA3bIBAIOIIAsl PaBHYIO MHTETPAIbHYIO 3HAYUMOCTh CTUMYJIOB CIIOCO0-
HOCTEH 1 TIOPOKOB JUIsl UCIIBITYEMBIX. YTO0JI HAKJIOHA MOIY4YE€HHOM THCTOrPaMMBbl HUKE
45 rpamycoB SBISETCS €CTECTBEHHBIM MAaTEMaTHYECKUM CJIEICTBUEM PACIIOIOKEHHUS
pasnoctu auaupyromux [IOP no ropusontanbHoil ocH, T.K. Pa3HOCTh BHICOKUX 3Ha-
yeHui [IOP Taxke npesblIaeT pasHOCTh OTCTarOIUX 3HadeHui IIOP, kak u camux
3HaueHuid [IOP. OnHako UCNOIb30BaTh OLEHKY CPEAHUX O TUIUPYIOLUIUX U OTCTAIOLINX
3HaveHui pazHoct [IOP cTuMynoB crocoOHOCTEN M MOPOKOB B KaYeCTBE HOPMBI
U OTKJIOHEHUI HE MpPEICTaBISETCs] BO3MOKHBIM UMEHHO M3-32 PABHOMEPHOI'O pac-
MpeJICNICHUs] OTCUETOB 110 KBAIpaHTaM PUCYHKa 30, TOKa3bIBAIOIIETO, YTO KOJIMIECTBO
HCIBITYEMBIX C JIUIUPYIOLIEH 3HAYMMOCTBIO TOPOKOB HE YCTYyHAET KOJIUYECTBY HC-
MBITYEMBIX C JIMIUPYIOLIEeH 3HAYUMOCTBIO CTUMYJIOB CIIOCOOHOCTEH.

[Nomyuennsie Ha uccaemyemoit BoIOOpke 1002 HCTIBITYeMBIX CTaTHCTUYECKUE TaH-
HBIE [TO3BOJISIIOT ITOCTPOUTH pactipeaeneHus 3HaueHuil [IOP, koTopbie XapakTepu3yroT
HOPMY U OTKJIOHEHHMSI C YUETOM CTAHJAPTHBIX MaTEMATUYECKUX ITOAXO0JI0B K U3MEpsie-
MbIM BenmurHaM (Hosutxuii, 1975; Lyon, 2014). Haunewm ¢ ananusa pacnpeaeneHus
pPacCTOSIHUAN OT HyJISI IO TOYKH OTCYeTa B KoopauHaTax cymmapHoi [1DP (puc. 1a)
1uist 24 ctumynioB criocodoHocTeld u opokoB (Aktuauus HC), mpeacraBieHHOrO Ha
pucyHke 4. 3HaUeHHE TIOKa3aTessl A TIpeaCcTaBisieT coboit cpentee 3HaueHue 24 [1DP
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Ha CTUMYJIBI criocoOHOcTer U 24 TIDP Ha cTUMYIIBI HOPOKOB, H3MEPEHHBIE B HH(OP-
MalMOHHO-(pu3nueckux eaununax [1OP BubOpax, T.e. mpeacTaBisieT cpeHee 3HauCHNUE
48 I1DP. [TosTomy 1 3HaUEHKE TIOKa3aTes A, 0000IIEHHOH (110 TOPOKaM M CIIOCOOHO-
ctsiM) BenmanHbl [ IDP takoke nzmepsercs B Budpax. Cpeanee 3HaueHrue 0000IIEHHOM
[I®P ms uccnemyemoit rpynmbl coctaBuino 0,26 BOp, OTKIOHEHHE OT CPEHETO Ha
+1c cocraBmiio 281 oTcueroB, Ha £2G cOCTaBWIO 58 OTCUETOB, Ha +3G COCTaBUIIO
6 OTCUETOB, YTO JAOCTaTOYHO OJIM3KO K HOpMaibHOMY pactipeneneHuio [IOP. Komu-
YECTBO OTCUETOB, HAXOAIIUXCS B Mpeeiax Auana3oHa oTkiaoneHuit M+(1-3)o, ms
pacnpenenenuit UTIIDIT A, B, C, npeacTaBieHHbIX HA pUCYHKAX 4, 5 1 6, IPUBEICHBI
B Tabuuie | B cpaBHEHHH ¢ HOpMaJIbHBIM pacnpenenenreM (ND).

Ta6bnuua 1

Konunuectso otcuetoB N, nonagatowee B guana3oH M+(1-3)o, B uccnegyemom Bbibopke
ana Mo Axkrueauun HC (A) (puc. 4), amounoHansHoro banaxca (B) (puc. 5)
n CosHatenbHon nckpeHHoctn (C) (puc. 6) oTHocUTENbHO HopMarnbHoro pacnpeaenenust (ND)

UNon|  A=0,26 86p B,=086p B,,=086p C=-7,0% ND
AuanasoH N % N % N % N % %
Mt1o 721 | 71,96 | 752 | 7505 | 716 | 71,46 | 695 | 69,16 | 68,0
M+20 944 | 9421 | 952 | 9501 | 948 | 94,61 | 959 | 9571 | 95,0
M+30 996 | 99,40 | 986 | 98,40 | 996 | 99,40 | 1000 | 99,80 | 99,7

OTKIJIOHEHHE OT HOPMBI TTOKa3aTelst A HE CBS3aHO C AMOIMOHATIBHBIM COeP KaHH-
€M CTUMYJIOB, HO SIBJISIETCS] JOCTATOYHO BAXKHOW XapaKTEPUCTUKON UCTIBITYEMOT0, OHO
packpbIBaeT o0l ypoBeHs Bo30yxaenns HC ucnsityemoro, Hanpumep ypoBeHb
[IDP nmxe 0,1 BOp moxeT nHpopMHUpoBaTh 00 HCKycCcTBEeHHOM TopMokeHnn HC
UCTBITYEMOTO (HApKOTHKH), a ypoBeHb [IDP Brime 0,45 BOp, HAOOOPOT O BHICOKOM
B030yxaennn HC ncnbiTyemoro (ankoross). I'panunsl HopMbl okaszaresis A (Kak
u npyrux UII®II B u C) cnenyeT ycTaHaBIMBaTh, UCXO0JI N3 KOHKPETHOTO MpUMeE-
HeHus nporpaMmsl [Ipodaiinep+, XoTs U1 Havasa, 0 aHAJIOTUHU ¢ MATEMAaTHYECKOM
HOPMOH MOKHO HCIOJIb30BaTh auana3oH M+3G, B KOTOPOM JIOJIKHBI HaXOJUTCS
99,7% HUCHBITyEMBIX.

[lepBoHauanpHO, mpU pa3paboTKe HEHPONIMHTBUCTUYECKOTO Mpodaitnnnra
u nporpammsl [Ipodaiinep+ npeanonaranock, 4To OOIBIIMHCTBO UCIIBITYEMBIX, Ha-
XOAALIMXCS B ICUXO(MU3UOIOTHUECKON HOpME, OYAyT UMETh 3HAUNTEIIbHBIN MEpeBecC
B [I®P Ha cTiMyne! crocoOHOCTEH oTHOCHTENBHO [1DP Ha cTrMyIEl TopokoB (MuH-
kuH, brank, 2021; Munkun, Hukonaenko, 2022; Cenun u np., 2023). [lonyuennas
CTaTHCTUKA ONPOBEPIJIA HAIIM NIEPBOHAYAIBHBIE TPEAIOIOKEHHS U MOKa3ana, 4To
Hopmoii [IOP nns GONBIIMHCTBA UCHBITYEMBIX SIBISIETCS MPUMEPHO OJMHAKOBAs
3HAYUMOCTh CTHMYJIOB CIIOCOOHOCTEH M NMOPOKOB. DTO HE 03HA4YaeT MEHbBIIYIO
3HAYUMOCTh IOJy4aeMbIX MEPCOHATBHBIX Mpo¢uiIel crioCOOHOCTEH U MOPOKOB,
HO BHOCHT CYIIECTBEHHbIE KOPPEKTHUBBI B YCTAHOBKY HOPMBI M OTKIIOHEHHH TPHU
MIPOBEJICHUH TeCTHpOoBaHMN. Mccnenyemas cTaTUCTHKA TOKa3aia, YTO KOJIUYECTBO
TPEIIHMKOB (TEpPMUH BBEJICHHBIH B Tiponutoii padore (Cenun u np., 2023) He HyX1a-
eTcs B KOPPEKTHPOBKE, T. K. HE HECET OTPULATENLHOIO CMbICIIA), IPUMEPHO, PABHO



70 B. A. MunkuH, B. A. Akumos, E. C. LLjenkaHosa

KomuecTBY npaBeaHukoB (CenuH u ap., 2023), a 3HAYUT ICBUAHTHBIM ITOBEJICHUEM
B PaBHOI1 CTENEHH ClIe/lyeT IPU3HATH KPAHUX TPEIIHUKOB (3a JeBOi rpanuIeil B—26
Wi B—3G pucyHKa 5) B paBHO#I CTeNeHH ¢ KpailHUMH MpaBeIHUKaMH (32 IPaBoif
rpanuneii B+2c um B+ 30 pucynka 5). Tak kak cpejnss pasauia mexay [1OP na
CTUMYJIBI CLIOCOOHOCTEH M MOpokoB Osm3ka K Hymto (MIIPII B), To rpanumsr HopM
OTIPEEIIAIOTCS KaK OTPULIATENbHBIM, TaK U MOJO0XKHUTEIbHBIM 3HaUeHHEM (pHc. 5a)
pazuunsl [IOP Ha cTIMYITBI CIOCOOHOCTEH 1 TOPOKOB, H3MEPSEMOil TaKke B BUOpax.
Jlumupytrornme [1OP Ha cTUMYIIBI CITOCOOHOCTEH U TOPOKOB (prC. 50) IMEIOT 3HAYH-
TEJIBHO MEHBLIYIO KOPPEJSLHUIO MEX Iy co00H, yeM cymma 6 muaupyroumx [1OP na
CTUMYJIBI CIIOCOOHOCTEN M TIOPOKOB, MOATOMY U paclpe/esIeHne pa3HOCTH TOJIBKO
muaupytommx [IOP Ha CTUMYTBI CITOCOOHOCTEH M MOPOKOB, MPEACTaBICHHOE Ha
pucyHnke 5a rpadukom B,, MeHee OAXOAUT A7 ONPe/IeNIeHHs: HOPM U OTKIOHEHHI,
gyeM B,,. PasHocTh cpennux 3HaueHui Bcex 24 IIOP cnocobHoCTel 1 mopokos B, 3a-
METHO 0oJiee MPUOJIIKEHA K HOPMAJIBHOMY PACIPEICIICHHUIO U O0JIiee MPeIouTHTE -
Ha JUTS BBIOOpa B KaUeCTBE TPAHUIIEI HOPMBI, YeM Pa3HOCTh B, oxgHOM nMUaMpYyIOIIEH
[1®P Ha cTUMYITBI CITOCOOHOCTEH U MTOPOKOB.

Pacnipenenenusi, npuBeieHHbIE Ha pUCYHKAX 4 U 5, ObUTH NOTy4YeHBI IIPU U3MEpe-
HUM 0eCcCO3HATENLHOM (TICUX0(U3U0TIOTNIECKOM) peakiny, u3MepseMoi B nHpopma-
LIMOHHO-(pM3HUecKnx BennuuHax — BuOpax (MunkuH, 2023). OqHaKo TEXHOJIOTHUS
BHOpou3oOpakeHus: u mporpamma llpodaiinep+ mMo3BOISIOT U3MEPHUTH HE TOIBKO
OeccosnatenpHyro peaknuto (IE), HO u onleHMBaTh co3HATENBHYIO peakiuio (MuH-
kuH, Hukomaenxo, 2017; Cenun u ap., 2023). Onenka co3HarensHoi peakiuu (YN)
MIPOMCXOMT Ha OCHOBAaHWU OTBETOB Ha Bompockl B ¢opmare la/Hert, u pesynbrar
BbIuMcisieTcs B npoueHTax (otset Ja ouenusaercs B 100%, Her — B 0%, urnopupo-
BaHue otBeTa 50%). Tak Kak CpaBHHUBATH CIEAYET TOJIBKO OJHOMMEHHBIE BEIUMYMHBI
(HoBuukuit, 1975, CH, 2019), To A7 cpaBHEHUS pe3yJIbTaTOB CO3HATENBbHON peakIuu
¢ 6eccozHarensHOM, Oecco3natenbHas peaknus (IIDP) Takxe onpenensercs B MPOIEeH-
tax. [lepBonagansHo MuHNManbHas [IOP Ha cTUMyITBI CIOCOOHOCTEH TPUHUMAIIACH
3a 0%, a makcumanbHas [IOP Ha cTumynel cnocobHocTel mpuHuManach 3a 100%
(Munkun, Hukonaenko, 2017). Takoi moaxo/1 MO3BOISET U3MEPSITh B MPOILIEHTAX
CO3HATEIbHYIO U OECCO3HATENBHYIO PEAKIUIO B MPOQUIISX, UMEIOIIUX CMBICIIOBYIO
npuBsizKy kK MU u [1J1, B TOM 4mcIie MoCTpOUTh Pa3HOCTHBIN TPOQIITH MEXKITy CO3HA-
tenbHOU (YN) u 6eccoznatenbrol (IE) peakiwsmu (puc. 6a). CymMupyst Bce pa3HOCT-
Hble PO TN OECCO3HATENBHOM 1 CO3HATEIBHON PEaKIH, TIOy4aeM pacipe/ieliecHue
Pa3HOCTH MEXIy CO3HATEIBHON 1 OeCCO3HATENbHON PeakIisIMHU, ITPECTABICHHOE Ha
pucynke 66. O6paTuM BHUMAaHHE, YTO pa3HULA CO3HATEIBHOIN U OeCCO3HATEIbHOM pe-
aKIMK, TTIOKa3aHHAS Ha PUCYHKE 6a, OJIOKUTENIbHA, NPAKTUUECKHU JUIsl BceX Mpoduiiei
CIOCOOHOCTEH, U OTpUIaTebHa JJ1s BeeX (1) mpoduiieit TopoKoB. DTO TOBOPHT O TOM,
YTO OOJIBIITMHCTBO HCIBITYEMBIX CO3HATEIHHO 3aHIKAIOT 3HAYMMOCTH MOPOYHBIX
CTUMYJIOB U TaK)K€ CO3HATEJIbHO 3aBBILIAIOT 3HAUNMOCTh CTUMYJIOB CIIOCOOHOCTEH,
nostomy Mbl BBenu UIIPIT Cosznatensaoit nckpennoctu (C) At XapaKTepUCTHKH
PaCXOXKJICHUI PEe3yJIbTATOB CO3HATEIBHON U Oecco3HaTenbHON peakiuii. Hanboee
BBIPAYKEHHOE PACXOKICHNE MEXK/Ty CO3HATEIbHON M OECCO3HATENILHON peakIiuen A
CTUMYJIOB CIIOCOOHOCTEH nMeeT MecTo B npoduiie [ToaBrKHUYIECKOro HHTEIUICKTA.
HcnbiTyeMble cHCTEMaTHYECKH 3aBBIIIAIN CO3HATENBHYIO OLIEHKY 3HAYUMOCTH
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cTuMyJ0B [1oIBIKHIUECKOTO HHTEIJIEKTa, Oosiee yeM Ha 40% 1o cpaBHEeHUIO ¢ Oec-
CO3HATEJILHOU peakiuel. Bropoe 1o 3HauuMOCTH PACX0XKIEHUE MEKIY CO3HATEIbHON
n Oecco3HaTeNbHON peakiuu Habmomgaercs 1 npodmis busaec-Kommepueckoro
MHTEJUICKTa, IPUYEeM OHO MMeeT OoOpaTHbIH 3HaK (—23,52%), T.e. nucnbITyeMble co-
3HATENFHO 3aHIKAJIM CBOM OM3HEC-KOMMEpUYECKHe cocoOHOCTH. HarmoMHuM, 4TO
Bce 1002 tectupoBanust mporpammoii [Ipodaiinep+ ObuTH MPOBEACHBI Y POCCUICKUX
IpaKaH, U MbI HE UCKITIOYAEM, YTO MOJTYUYECHHBIH Pe3yNbTaT CO3HATEILHOMN peakium
Ha ctumydsl [logsmwkandyeckoro u busnec-Kommepueckoro HHTENIEKTOB SBISETCS
CIICICTBUEM COLMAILHOM MOJIMTHKU POCCUIICKOTO TOCYJapcTBa U MPEALISCTBYIOIETO
emy CCCP, 0ocHOBaHHOT0 Ha Ujieajiax KOMMYHHCTHUECKOTO 001ecTBa. /i cTuMyIioB
MTOPOKOB HanboJIee 3HAYMMOE PacX0XKJICHHE MEK/Ty CO3HATEIFHON 1 Oecco3HATEIbHOM
peaxnmeit Habromaercs s CyurnanbHoro mopoka (—37,34%), Ankoronmsma-Hap-
komannu (—35,03%), BoposctBo-B3sitku (—31,69%) u Kubep 3aBucumoctu (—30,45%).
EcrecTBenHO, 4TO Takoe pa3Hoe CO3HATEIbHOE U OecCO3HATEIbHOE OTHOLIIEHHE K CTH-
MyJlaM TIPUBENIO U K 3aMETHOMY CMEIIEHHIO PacTpe/IeIeHNI Pa3HOCTH CO3HATEIBHOM
1 Oecco3HaTeIbHON peakiuii (puc. 60), pacrpe/eieHue pa3HOCTH 10 CTHMYJIaM TI0-
POKoB (S) cMeIIeHO BIEBO, paclpeAeiIeHUe Pa3HOCTH 0 CTUMYJIaM CIIOCOOHOCTEH
cmeneHo Brpaso (MI), a nnterpanbHoe pacripenenenue pasHoctu (MI, S) mo Bcem
CTAMYyJIaM (CTIOCOOHOCTH ¥ TIOPOKHM ) OKAa3aJI0Ch CMEIIICHO BIeBO Ha 7,0% IUTs cCpeaHero
3naueHus1 UIIODIT C. [TonyyeHHOE cMeElIeHHE LEHTpa pacnpeaenenus nokaszarens C
CBSI3aHO C CO3HATEJIBbHBIM 3aHMKCHUEM 3HAYMMOCTH MOPOYHBIX CTHMYJIOB MPU CO-
3HATENBHBIX OTBETAX HCIBITYEMbBIX, XOTs 0eCCO3HATENbHAS PEAKIUS UCTIBITYEMBIX
TOBOPHT O MPUMEPHOM PABEHCTBE 3HAYMMOCTH CTHMYJIOB CITIOCOOHOCTEH U MIOPOKOB.
OtMmeTuM, 4TO MONYYEHHOE pacnpeneneHue nokasarens C pa3HOCTH CO3HATENbHON
u Oecco3HaTeIbHOM PeakLUul COOTBETCTBYET HOPMAJIbHOMY paclpelesICHHIO daxkKe
onmxe, yem pacnpenenenust UIIDIT A u B, xapaktepu3syrolniue ToJbKo Oeccos-
HaTeJbHBIC PEaKIMW, YTO, HAa HAIll B3MJISAJ, TAKXKe MOJATBEPIKIACT HEOOXOIUMOCTb
CpaBHEHHUS CO3HATEIHLHOM M OECCO3HATEIHPHOW PEaKIUH IS TOJIHOH XapaKTepH-
CTHKHU JIMYHOCTH TOBBIICHHS MPOrHOCTHYEeCKOH BanmuaHoctu (Morisky et al., 1986;
Greenwald et al., 2009). I'panunnpsl goBeputenbHbix auanazonos 1-3 CKO mis tpex
UIIOIT: Axruarmm HC (A), amormonansHoro bananca (B) u Co3HaTensHON HCKPEH-
HoctH (C), mpuBeieHsI B TabmwIe 2.

Tabnuuya 2

paHuLpbl AoBepuTenbHbIX MHTepBanoB M+(1+3)0 1 KONM4eCcTBO OTCHETOB L BHE yKasaHHbIX
avnanasoHoB ansa Tpex UM®I nnyHoctu: Aktmeaummn HC (A), amoumoHaneHoro banaxca (B)
n CosHaternbHon nckpeHHoctu (C)

non A, BGp B, B6p C, % A&B&C
[nanasoH - + L - + L - + L L
Mz1o 0,20 | 0,33 | 281 |-0,04 | 0,04 | 286 | -17,09 | 4,12 | 307 40
M+20 0,14 | 0,39 58 | -0,08 | 0,08 54 | -27,69 | 14,72 43 2
Mz30 0,08 | 0,45 6 [-0,12| 0,13 6 | -38,29 | 25,32 2 0

Mps1 npennosiaranu, uro BBeneHHble UIIDII nuyHOCTH SBIAKOTCS HE3aBUCH-
MBIMH U OyAYT cl1a00 KOPPEITUPOBAHBI MEXIY COOOMH, T.K., HCXOM U3 TEKYIIIETO
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YPOBHSI 3HaHWH, AKTUBALM HEPBHOH cucTeMbl (A) HEe AOJDKHA OBITH CBA3aHA HU
¢ aMoroHaIpHBIM banancom (B), vu ¢ ypoaem Co3HaTenbHoi nckpennoctu (C).
OmounoHanbHbI bananc (B) Takke He JoKeH ObITh CBSI3aH C YPOBHEM CO3HATEIb-
HOH MOPOYHOCTH, OJHAKO HAIIM OXKHUJAHUS JINIIH YACTUYHO COBITAJH C TOJyYeH-
HBIMM pe3yJbTaTaMu AJis ypoBH: Koppemsiuuu Mexay UITOII nununoctu A, B u C.
Oxkazasioch, 4TO ToKa3aTesnb A IeHCTBUTEIHHO HE3aBUCHM OT Tokasareneit B u C,
Cor(A/B)=-0,026; Cor(A/C)=-0,063, vHo Cor(B/C)=0,592. YpoBenb Co3Haremb-
Ho#t uckperHoctu (C) BrioyaeT B ce0st nHOOPMAIIMIO O CO3HATEIBHBIX OTBETAX
1 0ecco3HATENBHON peakllii, U MaTeMaTUYeCK OH HUKaK He CBSI3aH C OallaHCOM
(pazHocthio) [IDP Mexay cTuMyaMu CliocOOHOCTEH U TIOPOKOB (TI0Ka3aTelb B).
AHanu3upys NpuuuHbl BeIcOKON koppensiuuu mexay UIIDII B u C, Mbl noHsy,
YTO HUCTIOIB3YEMBIH aJTOPUTM HOPMHUPOBAHUS CO3HaTeIbHOW peakuuu (0 — Mu-
HumanbpHas [I®OP Ha crumynel cnoco6HocTeit n 100% — makcumanbhas [IOP Ha
CTUMYJIBI CIIOCOOHOCTEH) HE COOTBETCTBYET YCTAHOBICHHOMY NPHHIIMITY PaBHO3HAY-
Hoctu [IDP Ha ctumyer ciocobHOCTE M TOpoKoB. st paBHOZHAYHOCTH [IDP MBI
MepeCcUrTaIU MOJy4YEeHHYI0 CTATUCTHUKY C rpucBoeHneM 0% mMunuMansHoil [IOP npu
TECTUPOBAHNH (BHE 3aBUCUMOCTH OT MPHHAIIC)KHOCTH [IDP cTumynamM mopoka mim
cnocoOHocteit), a 100% makcumanbpHoi [IDP, Takke BHE 3aBUCUMOCTH OT MTPUHA/I-
nexHocTd [1DOP ctuMyam mopoka uimu criocoOHocTel. [lepecuer BHOBE MOTyUCH-
HBIX PO UIIeH CO3HATENBFHON peaKiy Mokaszan OIu3KyIo K 0 KOppesuio MexXIy
HIIDIT Cor(B/C)=0,074 ipu ocraBmeiicst au3koi koppesmauu Cor(A/C)=—0,071.
Taxum 00pa3oM, MBI OuepeHON pa3 JoKa3all HEOOXOIAUMOCTh MaTeMaTHYECKOM
MPOBEPKH MpenooxeHuit o [IOP.

Kaxk 00bIYHO, B TEXHOJIOTUH BHOPOU300paKEeHHs KaxKIbIH IICUXO(PH3UOTOTHUECKUT
TEPMUH COAEPKUT YETKUIM MaTeMaTUYECKHUI anmnapar, OJJHO3HaYHO PAaCKPBIBAFOIIMIA
npencrarieHnyro tepmuHonoruro UIDIT A, B, C, ocHoBarHYI0 Ha 00paboTKe cTa-
THCTUYECKUX JTaHHBIX [IDP.

A(vbr)=1/ 48(%1\41,, + is,) (1)

n=1 n=1

rne: A(vbr) — akTHBanus HEPBHOW CHCTEMBI, H3MepsieMasi B UHPOPMAIMOHHO-(pH3H-
yeckux eaunaniax (Bop) IIOP. Hopmoii (M+3c6) cuntaercs cpennee 3HaueHue [1OP
B muamnasone (0,08-0,45) BOp;

MI;, — i-e 3nauenune IIOP Ha cTuMyIIBI CIOCOOHOCTEN;

S; — i-e 3HayeHue IIOP Ha cTUMYIIBI IOPOKOB.
24 24
B(vbr)=1/24(> MI,-)S)) (2)
n=1 n=1

rae: B(vbr) — sMormoHanbHas pa3HocTh [IDP Mexmy ctumynaMu criocoOHOCTEH
1 TIOPOKOB, H3MepsieMasi B ”HPOpManoHHO-pu3ndeckux eauHunax (Bop). Hopmoii
cuuTaercs cpenHee 3HadeHue pasHoctu [IOP B nnamazone (—0,12; +0,13) BOp;

MI;, — i-e 3nauenue IIOP Ha cTuMyIIBI CIOCOOHOCTEN;

S, — i-e 3nayenue [1MP Ha cTuMyIIBI TOPOKOB.
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C(%)=1/12() YN, - Y IE,) (3)
n=l1 n=l1

rae: C(%) — k03 GuMeHT co3HaTeNbHON HCKPEHHOCTH, IIOKa3bIBAIOLINN Pa3HOCTD
[IOP mexay co3HaTeNbHONW M OECCO3HATEILHON peakiueil, BEIYHCIIsseMblil B %o.
Hopwmoii cauraetcs cpennee 3Hadenue [1OP B muanazone (—38,29; +25,32)%;

YN, — i-€ 3HaYeHUE CO3HATENBHOM PEAKIUU HA CTUMYJIBI;

IE; — i-e 3HaueHue 6ECCO3HATENBHON PEaKIUY Ha CTUMYJIBI.

PaccMOTpuM BBISIBICHHBIE 3aKOHOMEPHOCTH M HEOKUIAHHOCTH B3aHMOCBSA3U
[IOP B pamkax oOmield TUCKyccHd 00 ONTUMAIBHOM CTPYKTYpE XapaKTEPUCTHK
mranoctH. Panee [N'omabepr (Goldberg, 1990) chopMymupoBan IMHTBUCTHYSCKHMA
MOJIXO0J1 OTOOpaKEHUsI CTPYKTYPBI JINYHOCTH KaK MEPUOJMUECKON TaOIHIIbI DJIeMEH-
TOB, B KOTOPOM XapaKTE€PUCTUKHU JIMYHOCTU OTOOPAXKAIOTCSI IO KPYTY B 3aBUCHUMOCTH
OT JINHI'BUCTUYECKO-CMBICIIOBOM XapakTepucTuku TepmuHa. B 2020 rony MunkuH
MIPEIIOKHIT UCIIOIB30BaTh KOPPEISAIIUIO MEXITY U3MEPSIeMBIMHI XapaKTepHUCTHKAMHU
JUYHOCTH KaK OCHOBY JJIsl IEPUOIMYECKOM TaOIMIIBI DIEMEHTOB CTPYKTYPBI JIHY-
Hoctu (Munkus, 2020), 1 JaHHOE HCCIEIOBAHHUE MPOJOJKAET MOUCK MaTeMaTH-
YECKUX 3aKOHOMEPHOCTEN B XapaKTEPUCTHKAX CTPYKTYpbl JINIHOCTH. [IDP moxHO
paccMaTpuBaTh Kak (QU3NYECKH M3MEPSIEMYI0 O0paTHYIO CBSI3b KHOEPHETUYECKOI
camoperysinuu (Wiener, 1948), pacimpsiontyio 1 BKIIOYAIOIIYI0 CO3HATEIbHYIO pe-
TYJISIIMIO TSOPUHM CAMOHECOOTBETCBUS, pejioxkennyto Xurruacom (Higgins, 1987)
aHaJIOrM4YHYyI0 Teopuu smouunii CumonoBa (CumonoB, 2004).

O6wasa guckyccus

MBI cunTaeM MOJIy4eHHBIE PE3YyIbTaThl JOCTATOUHO MHTEPECHBIMU M YaCTUYHO
HEOXHUIaHHBIMU. HeoXXKHIaHHOCTBIO JJIsl HAac OKa3anach CTa0MIBHO BBICOKAs KOp-
pemsimust (r=0,795) mexay cymmont (cpenanM 3HaderneM) [IDP Ha Bce cTuMyb
criocoOHocTel 1 cymMMoit (cpenuumM 3HadeHueM) [IDP Ha Bce CTHMYIIBI TOPOKOB
1 J0rapu(MUUECKuil pocT KOPPEISIHU C YBEIMUCHHEM KOJIMUYECTBA YCPEAHIEMbIX
CTUMYJI0B. Heoxu1aHHO — 3TO NMpex/ie BCEro MOTOMY, YTO KaKIbIH B OTAE€IBHOCTH
npodts (I1DOP), BXomsmuii B cyMMy Kak CITOCOOHOCTEH, Tak U MTOPOKOB, SBIISICTCS
HE3aBHCHUMBIM M HE UMeEET KOppessiuuu ¢ Apyrumu npoduismu u [IOP (Mun-
KuH U 1p., 2023). [Tomydaercs, 9T0 CyMMBI HEKOPPEIUPOBAHHBIX BETHUYHH UMEIOT
BBICOKYIO KOPPEISIHIO MEXIY COOOH, XOTS M3 TeOpHH HHPOPMAIMK U3BECTHO, UTO
CYMMBI LIEHTPUPOBAHHBIX CIyYaiiHBIX BEJIMYUH HE JTOJDKHBI 1aBaTh BBICOKUE KOppe-
nsiiun (HoBunkuit, 1975). Onnako, [IOP yenoBeka Ha CTUMYJIBI CIOXKHO CUUTATh
CITy4aifHOHM BETTMUMHOM, TeM OoJiee IeHTpupoBaHHOH, 1ieHTp [IDP mis ucneiryemoro
OTIpeAENseTCs MPEkKAE BCEr0 YPOBHEM 3HAUMMOCTH KaKJOT0 CTUMYyJa. BenmuunHel
[I®P Ha 0WH CTUMYN CTIOCOOHOCTEH M OJUH CTUMYJ TIOPOKOB JJISI TPYIIITBI JTFO-
Jell MOTyT paccMaTpHUBaThbCs Kak CIy4alHbIe, TaK KaKJbli YEJIOBEK PearupyeT Ha
CTUMYJIBl B 3aBUCHMOCTH OT WHAMBHUIYAIbHON 3HAYUMOCTH M KOPPEIALINI MEXKLY
[1DP na ctumyiel Oyzaet HyneBoid. OJHAKO, KOTJa MBI IPEABSIBISAEM UCIBITYEMOMY
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MOCJIEI0BATEILHOCTH CTUMYJIOB, KOTOPBIE 00513aTENIbHO BKIIIOYAIOT B C€0s1 CTUMYJIBI
pa3Hoil 3HauuMocTH, To cymMma [I®DP Ha nocienoBaTenbHOCTh CTUMYJIOB SIBJISETCA
BEJIMYMHON OJNM3KOHM K MOCTOSTHHOM (!) U1t AaHHOTO MCTIbITYyeMoro. To ecTh, UMEHHO
cymma [IDP Ha cTumysl pazHoit 3HaunMocTy i repBeiid UTTDIT A (AxTuBarus
HC) sBnsercst moutu Takol ke HHAWBUAYATBbHON XapaKTEPUCTHKON JINYHOCTH KaK
OTIIEYaTKN MAIIbIEB, TOJBKO OHA XapaKTePH3yeT ero TeKyllee NCUX0(U3noIoru-
yeckoe coctosHne, TouHee AxtuBaruio HC. C Touku 3peHns ncuxo(u3noaoruu
OCHOBHBIM MOMEHTOM, onpeaensitonium [IDP, sBusercst 3HaUMMOCTh CTUMYJIA, & HE
€ro NCUX03MOIIMOHAIbHAsL OKpacka. ViIMeHHO nmosTomy nosHoe pacnpezeneHue [1OP
Ha CTUMYJIBI pa3HON 3HAUMMOCTH XapaKTepU3yeT JINUYHOCTh YelloBeKa B HE3aBUCUMO-
CTH OT TOTO KaKO€ CMBICIIOBOE COJIEpyKaHNE UMEIOT CTUMYJIbI, HAIIPUMED, OTHOCSATCS
K CIIOCOOHOCTSIM UeJIOBEKa MIIH €ro IopokaM. Tak Kak y Kax10ro 4eJI0BeKa €CTh CBOU
MepCOHANIBHBIE CTIOCOOHOCTH, TO OH 3HAYMMO Ha HUX pearupyeT, MEHbIIE pearupyeT
Ha TO, YTO €My MEHee MHTEPECHO, U COBCEM cllabo Ha TO, YTO €ro He MHTEpPEeCyeT,
TJIABHOE MPEJUIOKUTH IIKAITy CTUMYJIOB, OXBATHIBAIOIIYIO TIOJHBIN TUAa30H 3HAYH-
MOCTH CTHMYJIOB JUIsl HCTIBITYeMOro. Cy/isl O IPUBEJEHHBIM pe3yJbTaTaM TECTUPOBA-
Hus (puc. 1), aHaIOTHYHOE OTHOLICHHE Y OOJIBIIMHCTBA JIIOJICH U K TOPOKaM, OUeHb
MaJIO JIIOJIeH, JIIst KOTOPBIX HE 3HAYUM HU OJIMH U3 TIOPOKOB B ITPUBEAECHHOM NEPEUHE.
Takue 0IM COCTABIAIOT MOJABISAIONIEE MEHBIITMHCTBO U MX TIOBEJICHUE CIIETyeT
CUHTATh JCBHAHTHBIM B TOM € CTEIEHU, KaK M y TPYIIBI CO 3HAYUTENBHBIM Tepe-
BECOM 3HaYMMOCTH CTUMYJIOB ITOPOKOB HaJl 3HAYUMOCTBIO CTUMYJIOB CIOCOOHOCTEH.
12 He3aBHCUMBIX IIKaJl TOPOKOB U 12 HE3aBUCHMBIX IKAJT CIIOCOOHOCTEH OXBaThIBa-
10T TIOJTHBIN rana3oH 9yBcTB U [IDP mroboro yenoBeka mo yposHio pazdopoca [IOP
0T MHUHHUMAJIBHOM 70 MakcHUMajlbHOH. Bo3aMoxkHO, 11t mpoBepku 3G GEeKTUBHOCTH
CTPYKTYPBI H3BECTHBIX OMPOCHUKOB Ha 0a3e PUKCHPOBAHHBIX LKA JMYHOCTH B BUIC
ooubioi msatepku (Goldberg, 1993), onpocarka MMPI (Cox, Weed, Butcher, 2009),
akmeHrtyarui tuaaocTH (JIleorrapa, 1989) u T. 1., ciemyeT mMpoBECTH aHATOTHIHBIE
nccnenosanns [1OP Ha npebaBIsseMble CTUMYIIBI U OLIEHUTh YPOBEHb KOPPEIALUT
Mex 1y cymmapasiMu [TOP no npenbasnsemsim mkanam. [IpeamnonoxxutenbsHo HMEH-
HO BBICOKasl Koppeisinus Mexay cyMMamu [IOP no He3aBUCHMBIM CyneplukagaMm
TOBOPHT O TIPAaBUIILHOCTH CTPYKTYPBI OMPOCHUKA U eT0 3PPEKTUBHOCTH IS TOTHOTO
PaCKpBITUS XapaKTEPUCTUK JTUUHOCTH. CleTyromui BOIpPOC, KOTOPBIA MPEICTONUT
M3Y4YHUTh — KaK pacCUUTaTh CYNEPIIKAIBI IO U3BECTHBIM ONPOCHUKAM.

[TosrydyeHHOE B UTOre OTCYTCTBUE KOPPEISILIUU MEX Ay Tpemst BBeieHHbIMU NTIDIT
MOATBEPKIAAET CAMOCTOATENBHYIO 3HAUUMOCTh Kaxioro MITDIT s xapakTtepucTuku
JIMYHOCTH W YCTaHOBIEHHUS HOPM M MOPOTOB JE€BUAHTHOrO noseaeHus. Ilpu sTom,
MMEHHO M3-3a OTCyTCcTBHs Koppensauuu Mexay UIIDII ne crnenyer yctaHaBIuBaTh
HOPMY, UCXOs U3 BbIxoAa 3a mpenensl Heckonbkux UITDII. Kak cnenyeT u3 npu-
BeJICHHOM Tabnmiel 2 (KpaitHuii paBselii cronder) B ctatuctike 1002 TectrupoBanuit
OTCYTCTBYIOT UCITIBITYEMBIE C IEPEKPBITUEM IO BBIXO/Y 3a MPEIENBI HOPM, T. €. BEIXOJ
3a yctaHoBieHHbIe mpenensl AktTuBauuud HC He 00si3aH COBIIaAaTh € BBIXOAOM 32
ipeJienbl AMoIoHanbHoro bananca min Co3HaTenbHOW HCKPEHHOCTH.

[Ipodunp criocobHOCTEH 1 TOPOKOB, KOTOPBIN 00pa3yloT OeCUNCICHHOE MHOKE-
CTBO BapHUaHTOB, SIBIIIETCS HEMOBTOPUMOW XapaKTEPHUCTUKONW TMYHOCTH M UCTIONb3Y-
ercs B npodopuentauun (bypenkosa, Cauepnos, 2023), CIOPTUBHOM NCUXOJIOTHH
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(Huxonaenxo, Ctypuak, 2023), npeacmenHom kontpoie (boopos u ap., 2021; 2023),
kanpoBoii nonutuke (Ienkanosa u np., 2023), HO UMEHHO M3-3a CBOCH UHIANBUTY b~
HOCTH TIPO(HIIH CIOCOOHOCTEH 1 TOPOKOB YEIIOBEKA CaM 10 ceOe He MOYKET U He TOIKEH
HCTIONIB30BATHCS IS ONPEAEICHH HOPMAIbHOTO MM JICBUAHTHOTO roBeAeHus. [
OTIpeICICHUs] HOPMBI M OTKJIOHEHUS ciieayeT ucnoib3oBats UIIDIT A, B, C, opuentu-
pOBaHHBIE Ha CBOWCTBA JIMYHOCTH, JIOIMyCTUMBIE 17 cpaBHeHUs kak AxtuBarust HC,
sMoIoHaNBHEIN bananc nimm Co3HaTtenbHas HCKPEHHOCTb. VICTonp30BaHNe COYETaHUS
(u3IIecKuX n3MepeHui adcomoTHOH BenmmuuHb! [ IOP B nHPOpMAIMOHHO (HIBUIECKIX
eMHUIaX (BUOpax) C OTHOCHTEIBHBIM MOJIX0A0M 30H cpaBHeHus (Backster, 1963)
HE3aBUCHMBIX IIKaJl CTUMYJIOB CIIOCOOHOCTEH M TIOPOKOB, & TAKXKE KOJTHMIECTBEHHBIM
CpaBHEHHEM CO3HATENILHON 1 Oecco3HaTeIbHOM peakimn (%) obecreuuBaeT BOZMOXK-
HOCTb HOPMHUPOBAHUS JINYHOCTHBIX KaueCTB MO TpeM npeioxkeHHbM UTIDIT.

[IpoBenenHoe Hccne10BaHNE TTOKa3a10 HEOOX0IUMOCTh MOJICPHU3ALIUH TECTHPO-
BaHU mporpammoii [Tpodaiinep+ mo criemayronmM HalpaBICHUSIM:

— BBenenne AByX JOMOJHUTENBHBIX CTUMYJIOB B MPOTPaMMY ISl yCTPAaHEHHS
s¢dexTa oTpULATEIbHON KOPPESILUU IEPBOI0 CTUMYJIA OTHOCUTEIBHO OCTaJIbHBIX
(puc. 2).

— Beenenne tpex UIIDII A, B, C (Axtuanus HC, smonuonansHblil bananc
n Co3HaTenpHasi HCKPEHHOCTD) B PE3YJIbTATHI IPOTPaMMBI C yKa3aHUEM IOTaIaHus
pe3yabTaTOB B AMANA30H HOPM.

— Hopmanuzauuio npodureii 6ecco3HaTeIbHON peakuy M0 NPUHLIKITY PaBHO-
3HAYHOCTH CTHMYJIOB CIIOCOOHOCTEH U mopokoB (0 MmunumanbHas [IOP Ha cTtumybl
u 100% maxcumanpHas [IOP Ha cTUMYITED).

Hameuennble m3MeHeHNs yke pean3oBaHbl B mporpamme [Ipodaiinep+, u MbI Oy-
JIeM HaOJII0JaTh PEaKIMIO TI0JIb30BaTEIeH Ha ClieNlaHHbIe OOHOBIICHUSI, IPEXKIE BCETO,
10 HOPMHUPOBAHUIO UCIIBITYEMBIX HOBBIMU TOKa3zarensaMu A, B, C. Ilonyuennas Hamu
craructrka 1002 UCTIBITYEMBIX 3aCTaBHJIA HAC TMIEPECMOTPETH OTHOIIICHNE K TIOPOKaM
JIMYHOCTH KaK K IIPU3HAKY AEBHAHTHOTO ITOBE/ICHNS, 4 TAKOKE IPEIOIOKUTENIBHO 1aeT
HCCIIeIOBATEIISIM MaTEMaTHIECKUI HHCTPYMEHT OLIEHKH CTPYKTYPBI JIFOOOTO OMPOCHHKA.

MpI OHMMaeM, YTO TMOJTy4YeHHEe BHIOOPKH pe3yIbTaTOB TECTHPOBAHMS TOJIBKO Ha
rpakiaHax P® HeCKONbKO CHIKAeT 00BEKTHBHOCTH pa3paboTaHHON METOIMKH OIIEHKH
HopM UIIDIT nnst MexnyHaponHoro npuMeHeHusl. HecMoTpst Ha Halle cTpeMieHue
HCTIOJIb30BaHMS OOIIMX YENIOBEYECKUX EHHOCTEH B CTUMYJIaX U (PU3UOJIOTMYECKHX MO/
xo710B 1pu u3mepenun [1OP, nmokazarens Co3HarensHoM nckpeHHOCTH (C) 1 HOPMBI €ro
OLIEHKH, BO3MOYKHO, OY/TyT TIO/IBEP’KEHBI KOPPEKTHPOBKE TTOCIIE allpOOAIIH METOTUKH
B JPYIHX cTpaHax. XOTs MOXeET ObITh 3TO U HE NOTpedyeTcs, T.K. paHee ObUIO MOKa-
3aHO, 4TO (puznuecku m3mepsiemble [IOP c1abo 3aBUCAT OT HALIMOHATIBHON KYJIBTYPBI
u stHOca ucnbityeMbix (Tomomi, Ghavidel, Nikolaenko, 2020). Taxxe HeoOX01uMO
pacCHIMpPUTh TPYIITY UCCIIELYEMBIX OT IICHXOJIOTHIECKON HOPMBI /IO UCTIBITYEMBIX C IMO-
LMOHAJIBHBIMU U (DU3HONOTMYECKUMH NaTOJIOTUSIMU, B TOM YHCIIe KPUMHUHAIbHBIMH
HaMepeHbsIMHU U cepbe3HbIMU 3a00seBanusamMu (Krobnep-Pocc, 2022) mist 6os1ee TOUHOTO
MOJICIMPOBaHHMs 00IIEH BEIOOPKH M KOPPEKIMHU Moy4eHHbIX HopM UITDII.

Bo3M0XkHO, HEKOTOPBIM YUTATEISIM TIOKAKETCS UTO MBI HE CKa3aJld HUYEro HOBOTO
Y TO, 4TO 3alpeTHBIH 1o — ciangok (Mowuceit, 2000; Ouuii, 1977) 6110 H3BECTHO
emie A0 Hamel apsl. Ho ogHO femo mpoaeknapupoBaTh 3HaYUMOCTh TOPOKOB IS
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YeJI0BEKa, a IPYroe Aej0 U3MEPUTh 3Ty 3HAUMMOCTb U MAaTEMaTUYECKU J0Ka3aTh,
YTO paBHasi 3HAYMMOCTb ITOPOKOB M CIIOCOOHOCTEH sIBiIsieTCs] 00IIel HOPMOH, a He
MIPU3HAKOM OTKJIOHEHUS. MOKET OBITh, HOPMAITLHOCTh YEJIOBEUECKON MTOPOIHOCTH
KOMY-TO HE ITOHPABUTCS, HO TaKKe KOMY-TO MOTYT HE HPABUTHLCS 3aKOHBI (DH3UKHU
WM MaTeMaTHKHU, OT 3TOr0 3aKOHBI MPUPOJBI HE NEPECTAHYT ACUCTBOBATH U HAAO
HAyYUTHCS JKUTh C HOBBIM 3HAHUEM O YE€JIOBEUECKOU MPUPOC U UCIOIH30BAThH MOJY-
YEHHBIC 3HAHUS VIS PEIICHUS MPAKTHIECKUX 3a/1a4d. BO3MOXKHOCTE MCCIICIOBAHUS
CKPBITBIX CBSI3€H MEXKIy CO3HATEIHHBIMHU U OECCO3HATENFHBIMI XapaKTePUCTHKAMHU
muarocTH (Gaal et al., 2010; Greenwald, Banaji, 2017) cranoBuTCS 00BEKTUBHOI
peasibHOCTHIO ¢ miporpammoii [Ipodaiinep+.

HOHOHHMTen bHble MmaTepuanbi

Hemnepconanm3upoBaHHbie CTaTUCTHUECKHE JaHHBIE M3Mepenus Tekymero [1OC

1 TIOBEJICHYECKHX MMapaMeTPOB MO MPUBEACHHBIM (OPMYJIIaM JTOCTYIHBIC JUTS 3arpy3KH

Ha ccbuike https://psymaker.com/downloads/MIS_Stat 1002.zip MoryT OBITH HCIIOJIB30BAHBI
3aUHTEPECOBAHHBIMU HCCIIEA0BATEISIMU JUTS Pa3pabOTKU COOCTBEHHBIX METOIOB OLIEHKH
XapaKTEePUCTHUK JIMYHOCTH U TIPOBEPKH CIETaHHBIX BHIBOIOB.

3aknro4yeHue

ITpoBeneHHOE UCCIEA0BAHUE TICUXO(DU3UOTOTHUECKHUX PEAKIINI UCITBITYEMbIX Ha
MHOTO(aKTOPHBIC CTHMYJIBI CIIOCOOHOCTEH U MOPOKOB BBISBUJIO MaTeMaTHYECKUE
3aKOHOMEPHOCTH, CBSI3aHHBIC HE TOJILKO C IMOIIMOHAIBHON 3HAYMMOCTBIO U SMOIIHO-
HaJIbHBIM 0aJTaHCOM CTHMYJIOB [UIS HCIIBITYEMBbIX, HO U ITO3BOJIAIIO YCTAHOBUTH OOIIHI
ypoeHb aktuBaiu HC, a Takke ypoBeHb HCKPEHHOCTH HCIIBITYeMbIX. [lomydeHHbIe
pe3yIbTaThl UMEIOT HE TOJILKO NPAKTHYECKOE (COBEPILICHCTBOBAaHKE porpaMMel [1po-
(aitnept), HO ¥ TEOPETUIECKOE 3HAYCHHUE, ITO3BOJISIFOILCE MTEPECMOTPETh TTOHUMAHHUE
[OBE/ICHYECKOH HOPMBI i COOTHOIIEHHE CIIOCOOHOCTH-TIOPOYHOCTH B XapaKTEPUCTUKAX
smaHocTH. OTHUM M3 HaTpaBJICHHUN TATBHEHIITNX UCCIIEI0OBAaHUHN JTOJDKHA CTaTh MaTe-
MaTHYeCKast OLIEHKA IMOJIHOThI CTPYKTYPUPOBAHUS JIMYHOCTH C TIOMOIIBIO PA3JTUYHBIX
OHpOCHI/IKOB n CTI/IMYHI)HOFO MaTepI/IEUIa. HOBLIe I/IHTCI'pEUIbHI)Ie HCI/IXO(i)I/I?;I/IO.HOFI/I-
geckue nokazarenu auaHocta A, B, C (AxtuBanus HC, smonmonanbHbIi bananc,
Co3HaTesbHast HICKPEHHOCTh) U YCTAHOBJICHHBIC JIJISl HUX MOPOTH HOPMBI U OTKJIOHE-
HUH JIOJDKHBI HAUTH NMPAKTUYECKOE NMPUMEHEHHE U JIOTIOJIHUTh yKE HCIIOJIb3yeMbIe
ITOPUTMBI TICUXO(PU3UOJIOTHYECKOT0 TECTUPOBaHUs TiporpaMMel [Ipodaiinep+ st
0oJiee MOJHON XapaKTEPUCTUKHU JTMYHOCTH YeIoBeKa. CTaTHCTUIECKH ITOITBEPKICHHBIC
CHCTEMAaTHYCCKHE PACXOXKIACHHS MEXK/TYy CO3HATEIbHON U OECCO3HATENBHOM peakiueit
(nokazarens C) 100aBISIOT CKENCUCA B BO3MOXHOCTh PACKPBITUSI XapaKTEPUCTHK
JINMYHOCTHU HpI/I AHAJIN3€ TOJIBKO CO3HATCJIIbHBIX OTBETOB U )Z[OGaBJ'ISIIOT YBepeHHOCTb
B HEOOXOAUMOCTH COBMECTHOI'O aHAJIM3a CO3HATEIbHBIX U 0ECCO3HATEIBHBIX PEaKIIUit
JUTS TIOJTHOTO ¥ TOYHOTO PACKPBITHS XapaKTEPUCTUK JIMYHOCTH.

OT0, MPAKTUYECKH, TIEPBOE CTATHCTUYECKOE HCCIIEAOBAHNUE TICUXO(DU3HOIOTH-
YECKUX HOPM U OTKJIOHCHH, 00bEIUHSIIONICe MOAXO0IbI K 0€CCO3HATEIBHBIM H CO-
3HATEIbHBIM XapAaKTEPUCTUKAM JINYHOCTH B €IMHON MAaTEMATHUYECKON KOHIICIIINH,
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[TOKa3bIBAET CKPBIThIE 3aKOHOMEPHOCTH M 3aBUCUMOCTH MEKAY CBETIION M TEMHOMN
CTOPOHOH JIMYHOCTH, KOTOPBIE HYKIAIOTCS B JAJIbHENIIIEM Pa3BUTHH U OCMBICIICHUH.
besycnoBHBIM, As Hac, ABISETCS TO, YTO pa3paboTaHHAs CTPYKTypa MpeabsBIe-
HUSI MHOTO()aKTOPHBIX CTUMYJIOB U TEXHOJIOTUSI BUOPOM300pakeHUs, N3MEPAIOLIast
HHPOPMALMOHHO-(PU3NIECKUE XaPAKTEPUCTUKN JIUYHOCTH, JAIOT B PYKU HUCCIEHO-
BaTeJIed HE3aMEHUMBII MHCTPYMEHT, MTO3BOJISIOIIHUNA [IEPECMOTPETh YCTOSABIINECS
MPEACTABIICHUS O IOBEACHUM YEJIOBEKA U IPUPOJAE XaPAKTEPUCTUK JIMUHOCTH.
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7-21 MexpyHapoaHas Hay4HO-TeXHUYecKas KOHhepeHLus
COBPEMEHHASA NMCUXO0®U3UOJOrUs. TEXHOOrNS BUBPOU30OBEPAXEHUA
WioHb 2024 r., CankT-MeTepbypr, Poccus

To4yHOCTb n3mepeHus amouumn, HCVIXO(*)VI3MO.I10FM‘-IGCKVIX
N noBeAeH4YeCKNUX XapakKTepuctuk JindMHOCTU Npu aHanun3e Buaeo

B. A. Akumos, C. C. [JudoeHko, B. A. MUHKUH

00O «MHoronpocunsHoe npeanpustne «3Ancucy, Cankr-Netepbypr, Poccus,
minkin@elsys.ru

Annomayus: IIpogedeno ucciedosanie mouHOCHU U NOSPEUHOCIU PAZTUYHBIX ANOPUNMMOS
uzMepenus NCUXOPU3UOIOSULECKUX XAPAKMEPUCUK JUYHOCIU @ 3A6UCUMOCINU OM CMeneHu
corcamusi 6udeo Qailnos u nepuooa Habooenus ucnvimyemozo. Ilpoananuzuposaro 106 uepro-
benvix sudeo pailnos (256 epadayuii cepoeo) uzo6padicenull 1y UCnbIMyemblX OIUmeIbHOCIbIO
200 cexyHo, popmam sudeo 640%480, uvacmoma kaopos 30 I'y. Hccredosarue moyHocmu usmepeHull
npoeooUNOCh OJisl ANeOPUMMA UCKYCCMEEHH020 unmennekma, ouaznocmupyioweco COVID-19
u npoepammel Vibraimage PRO ¢ pasnuunvlmu HAcmpouxamu O0blcmpoeo npeoopaszosamiis
subpousobpadicenus (BIIB), usmepsioweil nosedenyeckue u NCUXOPU3UOIOSUYECKUE NAPAMENPbL
uenosexa. B kauecmee 0CHOBHO20 Kpumepusi MOYHOCTU UCCAEOYeMbIX An20pUmmos Oviid
6b10pANa OMHOCUMENbHAS NOSPEUHOCTNb UMepenuil. [locmpoenst 3a8UcUMOCHIY OMHOCUMENbHOU
nocpewtHoCmu U3Meperuti Om CmeneHu Cocamus 6U0eo U 6pemMeHU HabIo0eHUll 3a UCHbIMYeMbIMU.
Janwvl pexomenoayuu nogwitenuss MOYHOCIU UZMEPEHUL NCUXODUSUOTOSUYECKUX U NOBEOCHYUECKUX
napamempos 05l pAIUYHBIX XAPAKMEPUCMUK 00pabomKu 6U0eo uzo0padcenutl 1uya u 20n06bl
yenosexa. Paspaboman wnosvwiii pescum BIIB naszeamnviii Turbo, noszeonsiowutl cHU3UMb
OMHOCUMENBHYIO NOSPEUWHOCTIb U YMEHbUUNDG 8PeMSA UBMEPEeHUs NCUXOPUIUOIOUYECKUX
U NOBEOEHUECKUX Napamempos 4eiogexa 3a cuem yeeaudenus mownocmu BIIB.

Knrouesvie cnoea: nomokogoe guoeo, subpouzobpasxcenue, BIIB, cocamue, mouHocms,
IMOYUL, NCUXOPUSUOTOSUYECKUE NAPAMEMPYL, NOGEOCHYECKUE XAPAKMEPUCIUKY, OMHOCUMENbHAS
noepewnocms, H.264.

The Accuracy of Measuring Emotions, Psychophysiological
Characteristics, Behavioral Parameters and Personality
Traits by Video Analytics

Valery A. Akimov, Sergey S. Didenko, Viktor A. Minkin

Elsys Corp, St. Petersburg, Russia,
minkin@elsys.ru

Abstract: The accuracy and errors of various algorithms for measuring emotions,
psychophysiological and behavioral characteristics of a person depending on the video files
compression degree and the observation period was studied. The study was conducted on 106 black-
and-white video files of subjects’ facial images (256 gray levels), 200 seconds duration, video
format 640480, frame rate 30 Hz. The accuracy was calculated for artificial intelligence algorithm
that diagnoses COVID-19 and Vibraimage PRO program for various settings of fast vibraimage
transform (FVT) measuring human emotions, behavioral and psychophysiological characteristics.
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The relative error of measurement was chosen as the main criterion for the accuracy of the
algorithms under study. The dependences of the relative error on the degree of video compression
and the period of subject observation were plotted. Recommendations are given to improve the
accuracy of psychophysiological and behavioral characteristics measurements for different settings
of processing video images of human face and head. New FVT Turbo mode has been developed
for reducing errors and observation period for measuring emotions, psychophysiological and
behavioral parameters of a person by increasing FVT power.

Keywords: RAW video, vibraimage, H.264, FVT, compression, accuracy, relative error,
emotions, psychophysiological parameters, behavioral characteristics.

BBepeHue

PazButne coBpemennbIx nHpopMamoHHbIx TexHomoruit (UT) n uadopmanmon-
HO-KOMMYHHKaMOHHBIX TexHoJoruil (MKT) cnocoOcTByeT nCosib30BaHNIO BUAEO
HE TOJIBKO ISl OOLIeHHs, HO U sl u3Mepenus smouuit (Dupre, 2021), ncuxodu-
suojoruueckux (Verkruysse, et al., 2008; Viejo, et al., 2018) u noBeneHYECKUX
(Smeureanu et al., 2017; Roshtkhari, Levine, 2013) xapaktepuctuk yemoBeka. [Ipu
9TOM I0Ka c1a00 N3yueH BONPOC BIMSHUS KauyecTBa BUIEO HA TOYHOCTb U HOTpell-
HOCTH M3MEPEHUS AIMOLMMN, ICUXO(PU3NOIOTUIECKUX U MTOBEJCHYECKUX XapaKTepu-
CTHK 4eJIOBeKa. B COOTBETCTBHHU ¢ MEKAYHAPOIHBIM OMOMETPHYECKUM CTAHIAPTOM
(FOCT ISO/IEK 2382-37, 2016) MBI oOBemuHSIEM B TaHHOW pabOTE TEPMHUHEI
9MOLUH, NCUXO(PHU3HOIOTHIECKHE U MTOBEICHUYECKUE XapPAKTEPUCTUKU IO OJHUM
TEPMUHOM IOBEJICHUECKHE TapaMEeTpPhl, TaK KaK [IPH aHaJIH3€ BUICO BCE HA3BaHHbIC
TEPMUHBI OTHOCSATCS K aHaJIU3y ABIKeHUH. TexHosorus Budponsodbpaxenus (MuH-
kuH, 2007; 2020) sBaseTCs OMHON M3 CaMBIX TpeOOBATEILHBIX K KaUeCTBY BHUJCO,
10 OTHOUICHUIO K JPYTUM TEXHOJIOTHSAM BUICOAHATUTUKHU, TAK KaK TEXHUYECKU OHa
OCHOBaHA Ha aHalu3e MexkaapoBoil pasHuubl (Sekine, Kondo, 1999) B pexume
peaIbHOrO BpEMEHH, HE HCIIONIB3YeT OOBIYHOE BUICO M KaJIPHI JUIsl aHAIH3a, a peod-
pasyeT IBMKCHWSI, BEI3BaHHBIE MYCKYILHBIMEA MUKpoBHOpammsimu (Rohracher, 1946;
Popaxep, Mnanara, 1967) u BecTHOyIIpHO-IMOIIMOHATEHBIM pediexcom (Minkin,
Nikolaenko, 2008), B moBeneHueckue napamerpbl. Eciu 11 TeXHOTIOTUH, UCTIONB3Y-
IOIIMX MaTeMaTHYECKYI0 00padOTKy HCXOHBIX KaJ[POB, CKATHE BUICO MOXKET TIOBBI-
maTh HHPOPMATUBHOCTE OOPAOOTKH U TaKe SBIISETCS 00s3aTEIILHON YacThIO TaKOU
o6pabotku (Wu et al., 2012), To 11 TeXHOIOTMH BUOPON300pasKeHNUS CHKATHE UCXOA-
HOTO BUAEO siBisieTcst ryoutensHbiM (Munkun, 2007; 2019). Panee BiausiHIE cTeneHH
CKaTHs BHJIEO Ha MOTPEIIHOCTH apaMeTpOB BUOPOM300paskeH s He ObIJIO CePbe3HO
M3Y4YEHO, TIOITOMY Pa3pabOTINKH TEXHOJIOTHH BUOPON300paKeHIS PEKOMCHIOBAH
[IOJIb30BATEIISIM PA0OTY TOJBKO C HECIKATBHIM BHJIEO, UTO CO3aBajio ONpeesICHHbIE
mpoOIeMbl TIPEX/e BCETo C 3alMChI0 U Mepeaadeil HecxKaThlX BUACO (aiioB, npu-
4yeM JaHHas MpoblieMa yCHIMBAETCs ¢ yBeIHUueHHeM (opMaTa MCXOIHOTO BHJICO
¢ 640x480 (VGA), mmpoko ucronszyemoro 20 et Hazam, 1o 1980x1080 (FHD)
n 3840x2160 (UHD), ucnonp3yemMbix B HacTosmiee Bpems (Miao et al., 2022).

KagecTBo BHI€0, HEOOX0IUMOE 715l ONTUMAIBHOTO TPe00pa3oBaHus B TEXHOJIO-
'K BUOPOM300paKEeHUsI, OTIPEICISIETCS HE TOJILKO pa3MepoM Kajpa, HO U IPyTUMH
napamMeTpaMu BHUIEO0, TAKMMH Kak (hopMat npeodpa3oBaHus BUIEO, YACTOTa KaIpOB,
LBETHOCTb, YPOBEHb BPEMEHHBIX LIIyMOB, Pa3MEPOM HCCIIeyeMOoro 00beKTa B KaJpe,
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a TaKXke MepuoJIoM HaOroJeHUs (BpeMeHeM MNpeObIBaHUs) 00BhEKTa (YeIOBeKa)
B Kajpe. 3ajaveil 1000ro KojieKa CKaThs, B TOM YHCJIe HanOoee MPUMEHSIeMOTo
Ha ganasid MoMeHT H.264 (Biswas et al., 2013), siBisieTcsl yCTpaHSHHE MUKPOU3ME-
HEHW B Kajpe, a 3ajaueil TeXHOJIOTHH BHOPOM300paKEHUS SBISICTCS YCTPAHEHUE
BCEr0 CTATUYHOTO, KPOME MHUKPOJBUKEHHM, TO €CTh 3aJ]a4d aITOPUTMOB CIKATHS
U TEXHOJIOTUH BUOPOM300paKEHUS! SBISIOTCSI IPOTHBOTIONOXKHBIMU 110 cyTH. [Ipu
9TOM Ha MHOTHX OOBEKTaX CHUCTEMBI BHOPOM300paKeHHsI pabOTalOT COBMECTHO
C aJITOPUTMAMU CIKATHS, TIOOTOMY HCCIICIOBAHUE BIMSIHUS COKATHSI BHICO U IPYTUX
XapaKTePUCTHK BHUJICO HA MapaMeTpbl BHOPOU300paKeHUs SBISETCS YPE3BBIYAHO
aKTyaJbHBIM B HACTOSILIECE BPEMSI.

Lenbto TaHHOTO MCCIIEIOBAHUSI SIBIISICTCS aHAJIN3 3aBUCHMOCTH OTHOCHTEITLHOM T10-
IPENIHOCTH MPH U3MEPEHHUHU MTOBEICHYECKUX MAapaMETPOB OT OCHOBHBIX XapaKTEPUCTHK
BUJICOHAOIIOICHUS 32 HCITBITYEMbIM, BKJIFOUAs CTCTICHb CYKATHs BUJCO U TIEPUOJ Ha-
OJrONICHNS 38 UCCIIEAYEMbIM UelIOBEKOM. BO3MOXKHO, HEKOTOPBIC YATATEIH YAUBSTCS
00BEIMHEHUIO CTOITh PA3JIMYHBIX TI0 CYTH XapaKTEPUCTHK KaK CTEIIEHb CXKaTHS BUJICO
Y TIEPHOJT HAOITIOICHHS 32 UCTIBITYEMBIM B OJTHOM HCCIICIOBAHMH, HO 00€ 3TH Xapak-
TEPUCTHKHU OKAa3bIBAIOT HAMOOJIEE CYIIECTBEHHOE BIUSHUE Ha TOYHOCTh U3MEPEHUS
MOBE/ICHUECKUX TapaMeTPOB YEJIOBEKa C IOMOIIBIO TEXHOJIOTUH BUOPOH300pakeHHS,
MO3TOMY MBI OCTAHOBWIIUCH Ha ITUX XapaKTEPUCTUKAX B JIAHHOM HCCIICIOBAHHH.

MaTepuanbl 1 Metogbl

MB!I UcTIONB30BaK TeCTOBYIO 0a3y 106 uepHO-0enbIX BUACO (aidIoB HCXOIHOTO
paspemenust 640x480, vactoToit 30 K/c, MOMYYEHHBIX NPU Pa3pabOTKe alropurMa
muargoctuku COVID-19 (Axumos, Munkus, Ceans, 2022), B KOTOpOM H300paKeHHE
rOJIOBBI YeJIoBeKa cocTaBisio He MeHee 200 3JIeMEHTOB M0 TOPU30HTAIBHOM CTPOKE
kazipa. CKOpOCTh Tiepe1aur HECIKATOTO BHJICOTIOTOKA (BUACONH(GOPMAIIIH) COCTAB-
nsia 640x480x30x8=73,728 Mowut/c, pazmep kaxaoro ¢aiia He menee 2,0 Gb.
JTensHOCTh KaKAO0TO BHIIEO cocTaBisiia He MeHee 200 cexyHa, u3 koTopsix 180 ce-
KYH]I HCTIOIh30BAIOCH s OBICTPOi 00paboTku BuOpom3odpakenns (bIIB), Haunnas
¢ 20 cexyHnbI ocye crapra Buaeo. CkaTre Kaxaoro Qaiiia mpoBOAMIOCH KOJIAKOM
H.264 co crenensto cxarus 1 (0e3 cxarus); 10; 100; 288; 1000 B daiinsl hopmata
avi. 3atem BuJieo (aitnbl kogupoBanuck bI1B nporpammer Vibraimage PRO (Axu-
MoB, MunkuH, 2023) B moTok 14 moBeneHveckux nmapamerpoB (Arpeccus, Ctpecc,
TpeBoxHOCTH, ONAaCHOCTD, Y paBHOBEIIEHHOCTb, XapU3MaTUYHOCTh, DHEPIrUUHOCTbD,
Camoperyssiius, Topmoxkenue, Hesporuswm, Jlenpeccus, Cuactbe, MHpopmalimon-
ueiid KITJ] 1 DHeprus), KoTophle aanee 0003HaUar0TCs Kak apaMeTpbl BUOponu300pa-
wenns (T1-T12; I; E) ¢ perynupyemoii qactoTort nuckperusau (f) u KoJmdaecTBoM
HaKOIUICHUH MeXKaapoBoil pasHOCTH (N) B 3aBHCHMOCTH OT peliacMon 3ajiauu.
[Tony4yeHHbIl TOTOK MU(POBBIX JaHHBIX KaXJIOrO BHJICO ObUI MPOaHAIM3UPOBAH
Ha TpeaMeT OIpeeeHNs] OTHOCUTEIHHON TMOTPEITHOCTH U3MEPEHHS KaXXI0TO 3
14 mapameTpoB BHOPOH300paKEHHS, a TAaK)KE OTHOCUTEILHOMN ITOTPENTHOCTH Tapa-
metpa Al npu nuarnoctuke COVID-19, mpoBoanMOi alrOpUTMOM UCKYCCTBEHHOTO
nnTeuiekta (M) B 3aBHCHMOCTH OT alNroputMa U3MEpEHus, CTETIEHH CKATUs BUJIEO,
neproa HaOJIIOICHHUS HCITBITYEMOI0 U HacTpoek nuckperusanuu BI1B.
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Pesynbrathl uccrenoBaHum

[IpencrasieH psaa 3aBUCUMOCTE TOUHOCTH U3MEPEHHUS I0BEIEHUYECKUX I1apamMe-
TPOB TexHOJOTHeH BHOpon3obpakenus (c npumenennem VU wmm BI1B) ot dakTopos
CTETICHH C)KaTHUA BUJEO U MepHo/a HAOIIOACHN, KOTOPbIE MOTYT COBMECTHO WIIH
[0 OTAETBHOCTHU BIUATH Ha OOIIYIO MOTPELIHOCTH U HEONPEACICHHOCTh N3MEPEHHH
(JCGM 100, 2008). ITpu n3mepenun GpU3NIECKUX BETUINH HANOOIEEe pacIpocTpa-
HEHHBII METOJl OLIEHKH TOYHOCTH MU3MEPEHUS CBS3aH C ONPEACIEHUEM CPEIHEKBA-
nparuueckoro otkinonenus (CKO) uzmepsiemoit Benuunnsl (Hosunkuit, 1975; Taylor,
1997; CH, 2019). Onnako npu U3MEPEHUH NICUXO(PHU3HOIOTHIESCKUX U ITOBEICHYC-
ckux napameTrpoB denoBeka Ha CKO u3mepseMoro napamerpa OKa3bIBarOT BIUSHUE
XpoHOOHMOJIOTHYecKre mporecckl pa3Hoii yactoTel (Halberg, 1987; dneiimman, 2009;
MunkuH, brnank, 2019; 2021), u Benumunaa CKO sBnseTcs He moka3zaTeleM TOY-
HOCTH, a TaKOH ke XapakTepucTHKoi ncuxodusuonormueckoro cocrostaus (I1DC)
KaK ¥ MaTeMaTH4ecKoe OXKHUJaHne Ncuxo(pu3noaorndeckoro napamerpa. [lostomy
MBI HCCJICZ0BAIIM TOYHOCTh M3MEPEHNUS KAK MAaTEMaTHUECKUX OKuaaHui, Tak 1 CKO
yKa3aHHbIX 14 MOBeJeHUYECKHUX MMapaMeTpoB, a B KauecTBE OCHOBHOTO MOKa3aTess
TOYHOCTH ObliIa BEIOpaHa OTHOCHUTENbHASI IOIPEIIHOCTD n3MepeHuii 8 (%), kak Hau-
Oosee Kiaccuyeckasl OlEHKa TOYHOCTH Uil MTPOU3BOJIbHOrO MeTona (HoBuukwid,
1975; Taylor, 1997).

To4yHocTb gnarHocTuku COVID-19 anroputma UA

B uccnenosannn muarsoctukun COVID-19 ¢ moMOIIsi0 TEXHOJIOTHH BUOPOU30-
Opaxxenust u UM Oblna OCTUTHYTa TOYHOCTH JUATHOCTHKHU 95% (OTHOCHTEIbHAS
MOTPENTHOCTH 5%) 10 NCIOIB3yeMoii TecToBOI 6a3e 106 Hec:kaThIX BUieo (AKHUMOB,
Munxkus, 2023). Ha pucynke | npeacraBiieHa 3aBUCHMOCTb OTHOCUTENIBHOM MOTpel-
HocTH nmuarHoctuku COVID-19 ot cTeneHu c:xaTus BUICO U TIEPHOIa HAOIIOICHNUS
UCTIBITYEeMOTO0 JJ1s pa3paboTanHoro panee anroputma MU (Axumos, Munkun, 2023).
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Puc. 1a. 3asucumocms omHocumersbHoU rnogpewHocmu 6 (%) duaeHocmuku COVID-19
anzopumma MW om cmeneHu cxamus eudeo ¢patinos (C) (1, 10; 100; 288; 1000 kpam)
u nepuoda HabmodeHus (t).

Puc. 16. 3asucumocms om+HocumernsHol noepewHocmu & (%) duasHocmuku COVID-19

aneopumma M om cmeneHu cxamus sudeo gpatinos (C) (kpam) dnsa 180
¢ nepuoda HabnoeHul
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U3 pucynka 1 cnemyer, 4To OTHOCUTENbHAS IOTPEIIHOCTh aITOPUTMA TUATHOCTUKU
COVID-19 nouTn nMHEWHO yBEINIMNBAETCS OTHOCUTEIIHHO JIorapru(Ma CTETIeHH CHKaThs
Buzieo (puc. 10) U IOYTH MOHOTOHHO YBEJIHMYMBACTCS MPH YMEHBIIICHUH IIEPHOJIa Ha-
OrosieHNs 3a UCTIBITYeMBIM (puc. 1a). OTKIIOHeHHEe cTeneHn cxatus B Touke C=288
13 00IIell MOHOTOHHOM HAIlpaBIEHHOCTH 3aBUCHUMOCTH MOTPEITHOCTH TUArHOCTHKU
OT C)KaTHs BUE0, CKOpPEE BCETo, CBSI3aHO C 0COOEHHOCTAMHU 00pabOTKH KOHKPETHOTO
anroputMa U 1 He cnemyer paccMaTpuBaTh Kak 3aKOHOMEPHOE SIBIICHHE.

TouHocTb BINB npu megneHHbIX HaCTponKax
N=100 kagposB; f=5 'y

3aBHCHMOCTH OTHOCUTEIHHOM morpenrHocTH O (%) A7l MaTeMaTHYeCKUX 0KH/a-
Huil M u cpenHekBapatuieckux otkioneHui (S) oxHoro (T1) u 14 moBepeHYeCKUX
napametpoB (T1-T12; I; E) ot crenenu cxarus Bugeo (C) u BpemeHu Habmoe-
Hus (t) Ipu MeITICHHBIX HacTpoiikax nmpeodpazoBanus bIIB (N=100 kaapos; =5 I'm;
t=20 c¢) mpuBeACHbBI Ha PUCYHKE 2.
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Puc. 2a, 6. 3asucumocmu omHocumerbHoU nozpewHoCmu MamemMamu4yecKux
oxudaHul (M) napamempa T1 (Aepeccusi) (a) u cpedHe20 3Ha4YeHUs1 OmHocUMesbHoU
nozpewHocmu 14 nosedeHveckux napamempos (T1-T12; I; E) om cmeneHu cxxamusi

sudeo (C) u nepuoda HabrrodeHusi t (6) dnsi BINB (f5SN100)

Puc. 28, 2. 3asucumocmu om+HocumernsHou noepewHocmu CKO (S) napamempa
T1 (Aepeccusi) (8) u cpedHezo 3Ha4eHUs1 omHocumerbHou rnoepewHocmu CKO
14 nosedeH4yeckux napamempos (T1-T12; I; E) om cmeneHu cxxamus sudeo (C)
u nepuoda HabnodeHus t (2) onsa BINB (f5N100)
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Bce rpaduku pucynka 2 (Pexxum Micro o ymoirdanuto B mporpamme Vibraimage
PRO) nokazpIBaroT yBenmu4eHHe OTHOCUTEIBHON MOTPEIIHOCTH H3MEPEHHI MTPH yBe-
JIMYEHUH CTETEHH CXKATUSl BUIECO M MPHU YMEHBIICHUH BPEMEHH HAOIIOACHUS MpH
obpabotke BIIB.

TouHocTb BINB npu 6bICTPbLIX HaCTPOMKax
N=25 kagpos; f=10 'y

3aBHCUMOCTH OTHOCHTENILHOW MOTPEUTHOCTH (§) U3MEPEHUs] MaTeMaTHUECKUX
OoXuJaHuit M U cpegHeKBaapaTUYecKuX OTKIOHEHUH (S) mis omHoro u 14 mose-
nendeckux mapamerpoB (T1-T12; I; E) ot crenenn cxarus Buneo (C) u nepuoja
HaOroIeHnid pu OBICTPBIX HacTpoiikax mpeoOpasosanus bIIB (N=25 kanpos;
f=10 I'm; t=2,5 c) npuBeeHBI HA PUCYHKE 3.
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Puc. 3a, 6. 3agucumocmu omHocumesbHoOU rnozpewHocmu MamemMamu4ecKkux
oxudaHut (M) napamempa T1 (Aepeccusi) (a) u cpedHeeo 3HayeHus1 14 nogedeHYecKuUx
napamempos (T1-T12; I; E) om cmeneHu cxamus eudeo (C) u nepuoda HabrodeHusi
t (6) ons BINB (f10N25)

Puc. 38, 2. 3asucumocmu omHocumesnbHol nozpewHocmu CKO (S) napamempa T1
(Aepeccusi) (8) u cpedHe2o 3HaqeHuUs1 14 nosedeHyqeckux napamempos (T1-T12; I; E)
om cmerneHu cxxamus sudeo (C) u nepuoda HabnodeHus t (2) onsa BB (f10N25)

B ominune ot pucyska 2, s Osictporo pexxuma bIIB Ha pucynke 3 (ObICTpBbIit pe-
»uM Micro B mporpamme Vibraimage PRO) nabmonaercs 3nauntensHoe (B 3—10 pas)
yBEJIMYEHHE MOTPENTHOCTH TPY yBENMYEHNUHN ckaTus Buzeo ot 1 o 10.
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TouHocTb BINB npu HacTpomnkax TURBO (d=200 mc)

3aBHCUMOCTH OTHOCHTENILHOW MOTPEUTHOCTH (O) U3MEPEHUs] MaTeMaTHUeCKUX
oxkunannii (M) u cpemHeKBaApaTHIECKUX OTKIOHEHHH (S) mist 14 moBemeHIeCKUX
napametpoB (T1-T12; I; E) ot crenenu cxarus Buzaeo (C) u neproia HaOMoaeHUH (t)
npu Hactpoiikax TURBO mpeoOpazoBanus bIIB (N=75 kagpos; f=30 I'u; t=2,5 c;
d=200 Mc) nmpuBeaeHBI HAa PUCYHKE 4.

I'padwxym yBemuiIeHNs MOTPEITHOCTH HA PUCYHKAX 4 peskuMa Turbo moka3siBaroT
HauboJiee TIIABHOE U MUHUMAJIbHOE YBEJIMUYCHHUE MTOTPEIIHOCTH B 3aBUCHMOCTH OT
CTETICHH C)KAaTUSl U YMECHBIICHHUS BPEMEHH U3MEPEHHsI IO CPAaBHEHMIO C MPEAbIIY-
UMK peKkuMamMu Micro.
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Puc. 4.a, 6. 3asucumocmu omHocumesibHOU MogpewHocCmu MamemMamu4eckux
oxudaHul (M) napamempa T1 (Aepeccusi) (a) u cpedHe20 3HadyeHus1 14 nogedeHYecKuUx
napamempos (T1-T12; I; E) om cmeneHu cxamus sudeo (C) u nepuoda
HabmodeHul (t) (6) dnsi pexxuma Turbo.

Puc. 4.8, 2. 3agucumocmu omHocumernbHou noepewHocmu CKO (S) napamempa
T1 (Aepeccusi) (8) u cpedHezo 3Ha4eHUss omHocumerbHou rnoepewHocmu CKO
14 nosedeHyeckux napamempos (T1-T12; I; E) om cmeneHu cxxamusi sudeo (C)

u nepuoda HabrodeHul (t) (2) 0ns pexuma Turbo.

O6cyxaeHue pe3ynbTaToB UccreaoBaHUN

[osicanM, nmoyemy Mol BeIOpanu 4 rpaduka (a, 0, B 1 ') A7l OLIEHKH TOYHOCTH I1a-
pameTpoB BUOpon3o0paxeHus. Mbl BUIMM, YTO, IPAKTHUECKH, Bce peskumbl BIIB mo-
Ka3asu 0oJiee BRICOKYIO TOYHOCTH sl mapamerpa 11 (Arpeccusi), IpuBeAEHHOTO Ha
pHUCyHKe la, OTHOCHTENFHO CpeTHET0 3HAaUSHHsI TOYHOCTH ISl BceX 14 mapameTpos,
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MPUBEACHHBIX Ha pUCYHKE 10. DTO TOBOPUT O TOM, YTO CPEIHSISI TOYHOCTH (IIOrpel-
HOCTB) MOET OBITh KaK BBIIIC, TAK ¥ HIKE KOHKPETHBIX 3HAYEHUH TOYHOCTH W3-
MepsIeMbIX TTapaMeTPOB, IPUYEM ITOTPELIHOCTH U3MEPEHHS PA3IMYHbIX TapaMETPOB
BUOPOU300paKEHHSI MOTYT OTIIMYATHCS B HECKOJIBKO pa3, Kak U B JIPYTHX CUCTEMax
ananusa smouuit (Dupre et al., 2021). Tounocts uzmepenus CKO, npusenennas Ha
pucynkax 28—4B (jurst CKO T1, Arpeccun), u cpenuss rounocts CKO Beex 14 mapa-
METpPOB BUOPOM300pakeHHs, IPUBEACHHAS HA PUCYHKaAX 2r—4T, JJIs1 BCEX PEKUMOB
HUWKE, YeM TOYHOCTh U3MEPEHHS MAaTEMATHIeCKOTO OKUIaHUsI TeX JKe TTapaMeTpOB.
310 BrIOSTHE 00BSCHUMO, TAK KaK Pe3yJIbTUPYIOIIAs U3MepsieMasi OTHOCUTENbHAS 110-
IPEIIHOCTh, 3aBUCUT HE TOJILKO OT TOUHOCTH TEXHUYECKUX CPEJICTB U3MEPEHUH, HO
1 OT CTAaOMJIBHOCTH M3MEPSEMOM BEIMUMHBI, KOTOPAs B HALIEM CIIydae ONpeaesieTcs
[N®DC uenoseka. A [1OC B cBOIO OUepe b SBJISICTCS HECTAOUIBHOMN BETMUNHOM, MTOJI-
BepkeHHOM romeocTtasy (HoBocemnbiies, 1978), XpoHOOHMOIOTHYECKAM U3MEHEHUSIM
(Halberg, 1987) u BiusiHuto BHemHuXx ¢akrtopoB (Munkus, bnank, 2021). UmenHo
[I03TOMY MbI BBIOpAJIH Il CPABHEHUSI OLICHKH TOYHOCTH IIOBEJCHYECKHX IIapaMETPOB
HECKOJIBKO BEJIMYHH, BKJIIOYAs TIEPBBIN apaMeTp ATpeccHro, cpeiHee 3HaueHHe oc-
HOBHBIX 14 moBeaeH4yeckux mapamerpos, CKO neporo mapamerpa 1 CKO ocHOBHBIX
14 mapametpoB. Pexxum Turbo mokazain mydinyro TOYHOCTB ISl BCEX aHATM3UPYEMBIX
OLIEHOK TOYHOCTH, HO 3@ 3TY TOYHOCTb HAJI0 IJIaTUTh OOJIbIIEH MPOLECCOPHON MOII-
HOCTBIO, HEOOXOMMOH Jiiisi o0ecrieueHus pexrnma Turbo.

CaeneM HOJyuyeHHbIE PE3yJIbTaThl TOUHOCTH U3MEPEHUH MOBEICHUYECKHX I1a-
pameTpoB B paznndHbX pexxumax BIIB B onun rpaduk, Hanboiee mojaHO oTpa-
JKaIOUM U3MEHEHHE TTOTPEIIHOCTH, IPEJACTAaBIECHHbIA HA pUCyHKe 5. B kauecTBe
OCHOBHOTI'O TapaMeTpa AJisi CPaBHEHHS BbIOEpEM CpeHUI YPOBEHD MOTPEIIHOCTH
MaTeMaTHYeCKOTO OXKHJIaHMs BceX 14 ucclielyeMbIX TOBEJICHUECKUX TapaMeTpOB
(rpaduku, npeacTaBieHHbIe Ha pUCYHKax 20—40) ans cxatus 10/1 ¢ mepuonom
Habmonenus 180 ¢ C(10/1) u ans nepuona HaOmoaeHus 180/60 mis Hec)KaThIX
Bujaeo T(180/60).

0,% —-C(10/1) ~=—T(180/60)
14
12

10

2

0
TURBO N100 N25

Puc. 5 3asucumocmu omHocumernbsHoU noepewHocmu napamempa T14 (T1-T12; I; E)
om ucnionb3yemoeo pexuma Bbl1B (Turbo, N=100&f=5 'y; N=25&f=10ly)
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U3 rpadukoB, IpuBeIEHHBIX Ha PUCYHKE 5 ceayeT, yTo pexxumsl Turbo u men-
neHHoro npeodpazoBanus N =100 uMeroT, puMEpHO, OTMHAKOBBIE OTHOCUTEILHBIE
MOTPEITHOCTH n3MepeHuit. [Ipu 3Tom Bpemsi, HeoOXoIuMoe A1 U3MEPEHHS TTOBEICH-
YeCKUX mapaMeTpoB B pexkume Turbo cocrasnser 2,5 cexyH bl a B peskume N=100
MHUHUMAaJIBHOE BPEeMsI U3MEPEHHS TOBEACHUCCKUX TapaMeTpoB cocTasiisieT 20 CeKyHI.
Tak Kak MOHOTOHHYIO 3aBUCUMOCTh TOYHOCTH OT BpeMeHHU Halmoaenus (puc. 2—4)
HHUKTO HE OTMEHSI, TO MTOJY4aeTCsl, YTO B OAMHAKOBBIX YCIOBHUSIX U3MEPEHUN PEKUM
Turbo okasbiBaercst npumepHo B 3—10 pa3 TouHee (Tak KaKk 3aBUCUMOCTH HEJTMHEHHBI,
pa3HUIy B TOYHOCTH HEBO3MOXKHO OTPA3UTh OJHUM 3HAYEHUEM), YEM MEJICHHBIH
pexxum BIIB N=100 u 6sicTpsrii pesxum bIIB N=25.

it TOro 4ToObl MOHSTH MOBBIIEHHYIO TOYHOCTh U3MEPEHUS MTOBEACHYECKUX
napameTpoB B pexrmMe Turbo, paccMOTpUM CpaBHUTEIBHYIO BPEMEHHYIO THarpaMMy
HaX0XJICHUS MEXKaJAPOBOW Pa3HOCTH MPH MpUMEHEeHUH pexxumoB Micro (f=5 I'm)
u Turbo (d=200 mc) s cTaHAAPTHOTO pexuMa BeO KaMephbl ¢ 4YacTOTOW KaJpOB
30 ', npuBeIEHHYIO HA PUCYHKE O.

0 200 400 600 800 1000 t,ms
Al | A2 1 A3 } A4 | AS -
12,34y 56|78, 9,10,11,12] 13, 14,15 16,17, 18| 19,20,21, 22, 23, 24] 2526, 27, 28,29, 30 frames
! al | | a7 ) d13 ) d19 i 23
« 2| ) sl 4| | d20
3 d9 ) ais | 21
d4 . d10 a6, 22
2 ds i | a7z L a3
3 dé A d12 Ul dig Wl d24 .

Puc. 6. CpasHumernbHas epemeHHasi duagpaMma 8bI4UCTIEHUS MexXKadposol pasHocmu
Kax0020 anemeHma usobpaxxeHusi 3a nepuod 1 ¢ (30 kadpos) nNpu NPUMeHeHUU pexxuma
BB Micro (f=5 'y, N=100 kaOpos, 8epxHsisi Yacmb pucyHka Had ocbkto frames, ecezo
5 mexkadposbix pasHuy A1-A5 3a 1 cekyHOy) u pexuma Turbo (HUXHSIST Yacmb pucyHKa
rnod ockto frames, ecez2o 25 mexkadposbix pasHuy, d1-d25 3a 1 cekyHAy)

CpaBHHUTETbHAsI BpEeMEHHAs AuarpamMma pekumoB Micro m Turbo HarmsmgHO
ITOKAa3bIBACT PAa3HUILY B KOJUYECTBE OTCUCTOB MEXKKAAPOBBIX pasHHIl N, KOTOpas
ompezensercs cnenyromeil Gopmynoi ansa pexuma Turbo (N,) B cirydae paBHBIX
BpeMEHHBIX Juckperos bIIB.

]Vt :]+(]vb_1)Ffast/Fbase (1)

rae N, — KOJIMYECTBO OTCYETOB MEXKKAPOBOM Pa3HOCTH B CTaHAApTHOM peskume BITB;
F, — 4acToTa BXOJHBIX KaJpOB;
F\ e — 9acTOTa OCHOBHOM 00padoTku BIIB.

ase
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B coorBercrBue ¢ dopmyioit (1), Ha pucyHKe 6 KOJIMYECTBO MEKKAJIPOBBIX
pasHocTel, CyMMHUPYEMbIX 32 OAHY CEKYHAY B CTaHIapTHOM pexkume Micro N=5,
a KOJIMYEeCTBO MEXKaIPOBBIX pa3HocTell B pexxume Turbo N=25. IIpu aTom, BpemeH-
Ho#t muckpet BIIB (BpeMs HaX0XIEHHUS MEKKaIpOBOH Pa3HOCTH), TOKAa3aHHBIN Ha
pucyske 6, cocrasnsier 200 Mc Kak it peskuma Micro, Tak u Ui pexxuma Turbo.
OOparum BHEMaHUE, 4TO B pexkxume Turbo yacrora BI1B Beerna coBnamaer ¢ 4acToToit
BXOJIHBIX KafpoB (11 0ObHOM BeO kKamepsl BxomHas wacrtora 30 I'm), a 3amaBarth
CIIeyeT BpeMEHHOM IUCKPET, M3MEPsIeMblii B KOJIMYECTBE KaAPOB, TAK KAK HEBO3MOXKHO
OTIPEJETUTh MEKKAAPOBYIO PA3HHUILY 10 HELEIOMY KOJIMYECTBY KapoB. MBI poBeIH
MpeJIBapuTeIbHOE HEOOBIIOE HCCIeI0BaHue 10 BHIOOPY ONTHMAlIBbHOIO pa3mepa
muckpera B pexxnme Turbo (anammuposamu quckpersl 100, 200, 300 Mc) u ipunum
K BBIBOJIY, YTO N3HAYAJIBHO BRIOPaHHKIA BpeMeHHO uckpeT B 200 mc (Munkus, 2007)
1S pexxuMa Micro, Takoke SBJIseTCs ONTUMAaJIbHBIM 1 11 peskuma Turbo. Bepostho,
BBIOOP ONTUMAIBHOTO BPEMEHHOT'O IMCKpPETa MPU aHAIN3e MHUKPOBUOPAIHIA TOOBBI
OTIpEJIeNIAETCS TIPEXK/IE BCETO COOTHOIICHUEM BEIMYMHBI MUKPOTIEPEMEIIIEHHS TOJI0-
BBl K IIyMy Kamepbl (OTHOLLEHNUE CUIHANI-IIYM), a 3TO COOTHOLIEHHE HE 3aBUCHUT OT
BbIOOpa pexxumMoB Micro win Turbo. YBenuueHne TOYHOCTH U3MEPEHUS TapaMeTPOB
B pexxume Turbo MporcXonuT He TONBKO M3-3a YBEJIMYEHHS YUCIIa OTCUETOB, a TAKKe
M3-32 MUHIMH3ALMH IPOMAaxoB MPH aHAJIN3€ MUKPOIIEPEMEIICHNH 1 MTPAKTHIECKOM
BOCCTAQHOBJICHUHM PEAJbHBIX YACTOTHBIX XapaKTEPUCTHK MUKPOBHOpaLUi TOJIOBBI
C MakCUMyMOM CIIeKTpoB B auanaszone (8—12)I'u, usmepennsix Popaxepom (Popa-
xep, Muanara, 1969) koHTakTHBIMH akcenepoMeTpamMu. M3BecTHO, 4TO yMEHbLIEHNE
CIIy49aifHOW TOTPEIIHOCTH MPONOPIHUOHAIBLHO KOPHIO KBAJPAaTHOMY W3 KOJIMYECTBA
otrcueToB (HoBurkwmii, 1975), ogHako yBeIMYeHHE TOYHOCTH OT pekuma Turbo mo
CPaBHEHHMIO C PSKUMOM Micro IPeBOCXOAUT 3TO 3HaYeHHE. EcTecTBEHHO, UTO B COOT-
BETCTBUH C TeopeMoii oTcuetoB KorenbHrkoBa-Hatikeucra-Illenona (Nyquist, 1928;
Korensaukos, 1933; Shannon, 1949) 3nadenus yactot Beiiie 5 ['11 Op110 HEBO3MOKHO
M3MEpPUTh, UCTIONB3Ys 6azoByto yactoty BIIB 5 ' B peskxume Micro, B TO Bpemst Kak
B pexkume Turbo wacrora BIIB cocrasnsier 30 ['1, uto BrosiHe goctatoyHo A Oosee
TOYHOTO U3MEPEHHMS PEATLHOTO JJaa30Ha YaCTOT MUKPOBHOpAIIUiA TOIOBLL. THIIOBBIE
pe3ybTaThl H3MEPEHNS YaCTOTHBIX TUCTOTPAMM I10 OJTHOMY M TOMY K€ BH/JIEO, MOy~
YeHHbIe B pexknMax Micro u Turbo, mpuBeieHsI Ha pUCYHKE 7.

W3 4acTOTHBIX THCTOrPaMM PUCYHKa 7 CICIYET, 4TO MPH CXOKECTH (POPMBI HaCTOT-
HBIX pacTpe/iesieHuli cpeTHee 3HaYCHUE YacTOThI B pexkuMe Micro cocTaBiIsieT BCero
M=1,6 I'r, B To Bpems kak B pexknme Turbo M=11,96 I'i, uTo noctaTogHO OIU3KO
K pe3yJbTaTaM U3MEPEHHUH CIIEKTPOB MYCKYJIBHBIX MUKPOBHOPALUH, T0y4YCHHBIM
npyrumu Gusnyeckumu Metonamu (Popaxep, Muanara, 1969; Haescher et al., 2015;
Sugano, 1957).

EctecTtBenHo, uTO Takas 3aMEeTHAas pa3HUIA B YACTOTHBIX THCTOTPAMMax, IOJIY-
YeHHBIX B pexkuMax Micro u Turbo, momKHA cCKa3aThes W IPH pacueTe 3HauYEHUH
MOBEJICHYECKUX MapaMeTPOB, HOPMBI HAa KOTOPBIE ObLIN ONTUMU3HPOBAHBI IO PEXKUM
Micro (Munkun, 2007). [ToaToMy MBI IOCTPOHIN CPaBHUTEIbHBIE THCTOTPAMMEI
14 moBeneHYECKUX TTapaMeTPOB IS HCCIeAOBaHHBIX 106 Buaco (ailioB B pexume
Micro u pexxumax Turbo100 u Turbo200 ¢ arickpeTamu HAKOTUIEHHUST MEXKKaIPOBOi
pasnoctu 100 u 200 Mc, mpuBeIEHHBIE HA PUCYHKE 8.
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Puc. 7. YacmomHbie eucmozpammabl, nosry4eHHble bINB no o0Homy 10 cekyHOHOMY
8udeo hpaemeHmMy usMepeHuss MUKposubpauyuli 20/108b1 Yeroseka 8 pexumax Micro (a)
u Turbo (6)

o
o

B Turbo200

o
v

B Micro5f100n

0
® Turbo100
03
0
. |
T1 T2 T3 T4 T5 T6 T7 T8 T9 TI0 Ti1  T12 | E

Puc. 8. lucmoepammbl cpedHuUx 3Ha4eHuUl noeedeHYecKuUx napamempos,
u3mepeHHbie 8 pexxumax Turbo200, Turbo100 u Micro5f100n

L S

it

W3 mpuBeeHHBIX Ha PHUCYHKE § THCTOTpaMM HM3MEPEHHH MOBEACHUYECKHUX
rmapaMeTpoB CIeAyeT, YTO PA3THUdsi 3HAYCHHWH MapaMeTpOB MEXIY PEeXKuMaMu
Turbo200 u Micro5f100n He cTONB BEIMKHU, KaK MEXIy AByMs pexkumamu Turbo,
OTIMYAIONTUMICS TOIbKO BpeMeHHBIM muckperoM 100 u 200 mc. [Tomydennsrii pe-
3yJIbTaT BIIOJHE OOBSICHUM, TaK Kak pexkuMbl m3mepennit Turbo200 u Micro5f100n
OCHOBaHbI Ha UCIIOJIb30BaHUU OAHOTO auckpera 200 MC NpH MOIy4YEHUH MEXKKa-
JPOBOM pa3HOCTH U, BEPOSITHO, UMEHHO BBHIOOp MHTEpBaja AUCKPETH3ALUU UMEET
OTIpeIeTISIoNIee 3HAaYCHHE TIPY pacyeTe MOBEACHUECKUX MapaMeTPOB TEXHOJIOTHEH
BuOpom3zoOpakenus. B nauane 20 Bexa coBeTckuil ¢puznonor bepHIITEHH OTKPBLT
JTUCKPETHOCTD YEJIOBEUECKUX ABM)KEHUH U BbIBENI MUHUMAJIHHYIO IOCTOSTHHYIO Bpe-
MeHU nicuxodu3uonaorudeckoit peakuun 100 Mc, onpeaensieMyr0 00paTHOU CBS3bIO
¢ HepBHO# cuctemoii yenoreka (bepuinreiin, 1990). [Tomydaercs, uto Gnaromaps
JHMCKPETHOCTH YEJIOBEUCCKHUX ABHKEHHM, B TEXHOJIOTHH BUOPOU300pasKeHHsI MOKHO,
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MPaKTUYECKH, HE MEHSTh YCTAaHOBJICHHBIC HOPMBI Ha MOBEJICHYCCKHE IMapaMeTphI
B pexurmMe Micro npu mepexoJie Ha peskuM Turbo vt He3HAYUTEeTbHO H3MEHUTh UX
roclie TaMbHEHIero Habopa CTaTUCTUYECKUX JaHHBIX WU MMPOBEJICHUS TOTIOTHH-
TENBHBIX UccenoBanuil. Ha pucyHke | okazaHbl aHaIOTUYHbIE IPO(QUITH CPETHNX
3HAYEHHUH TOBEJIEHYECKUX XapaKTePUCTHK i pexxuMoB TypOoo u MuKpo, ojiHaKoO
9TO HE 03HAYACT OJJMHAKOBOW TOYHOCTHU M OIIUOOK JUISI STHX PEKHUMOB.

[IpubnusurensHo K hopmyre 1, MOKHO CUHTATh, YTO yBEIHMUCHUE KOJTMIECTBA
oTcueToB B pexkume Turbo coorBercTByeT cooTHomenuto yactor Fp /F, .., 4To
cocrapisiet 30/5=6 mexay pexxumamu Turbo u Micro (f=5 I'm; N=100), a mexy
pexxumamu Turbo u Micro (f=10 I'i; N=25) cocrasnsier 30/10=3. EcrecTBeHHO,
YTO TaKOE yBEJIMYCHHE KOJIMUYECTBA OTCYETOB TPeOyeT MPOMOPIIMOHATBLHOTO YBe-
JUYCHHUS TPOIECCOPHON MOIIHOCTH MPH paboTe B PEKUME PealbHOTO BPEMEHH.
Ho BBeaenue pexuma Turbo B TEXHOIOTHIO BHOPOM300payKeHNsT MaKCHUMaIbHAas
MPOU3BOUTENBHOCTH Tporieccopa (nmpumeprno 100 GFLOPS/c nns pasperieHus
640%480) TpeboBamack mis obecredeHus pexkuma MIX, COOTBETCTBEHHO IS
paboTsl ¢ pexxumom Turbo mpu TakoM ke pazpereH!H Kajapa He0OX0IUMO UMETh
nporeccop momuocThio He MeHee 300 GFLOPS (Peak Double Precision (FP64)
Performance), a nyume 500 GFLOPS, uto He mpeacTaBisieT mpoodyieMy Uil Co-
BpeMeHHBIX TporieccopoB (https://gadgetversus.com/processor/). OaHako mpHu-
MeHeHne pexxuma Turbo maxe st ogHOro KaHaia oOpaOOTKHU BUIEO B opmaTe
FHD (1980x1080) moTpebyeT MOIITHOCTE TIporieccopa yxke 6osee 2,0 TFLOPS, gato
SIBJISIETCS] IPEJEIIOM JJIsl OOJIBIIMHCTBA COBPEMEHHBIX MTPOLECCOPOB, a 00paboTka
omHOTO KaHajna Buaeo B ¢opmare 3840%x2160 (UHD) B pexxume Turbo tpebyer
MIPUMEHEHUS CYTIEPKOMITBIOTEPA.

B Hacrosiiee BpeMst OTCyTCTBYIOT €JJMHBIE MTOJXOBI U CTAHAAPTHI U1l U3MEPEHUS
AMOIUH, XOTSI KOJIMYECTBO TEXHOJIOTHIA M KOMITAHUH, TIPE/ITIATar0IIUX CBOU PEIICHHUS,
HEYKIJIOHHO pacteT. OCHOBHBIMH METOJIAMH, ITO3BOJISIOIIUME aHAIH3HUPOBATH IMO-
LIUY, SBIISIOTCS aHAJIU3 JABIDKEHUH (BUICO0), TUIIEBOH MUMHKH ((OTO), 110356I (POTO),
peun (ayamo) u puznonorudeckux curnanos (Cacioppo, Tassinary, Berntson, 2007;
Garcia-Garcia et al., 2017). KonmnuecTBeHHO TIpe0o0Ia1atonuM SBISIOTCS PEIICHIS
o BUieo W (HOTO aHANM3y BBIPAKEHHS JIMIA HA OCHOBE MCTOPUYECKON paboThI
Hapsuna (Darwin, 1872), HeckoibKko MoepHU3UpoBaHHON DxMaHoM (Matsumoto,
Ekman, 2008). ITpu sToM, naxke ¢ ucnonbzoBanneM MU u HecMOTpsi Ha CIOPHBII
MTO/IXOJT K METOZ[aM OTPE/IEIICeHNs TOYHOCTH, OOJNBITMHCTBO MCTIOIB3yEeMbIX pellle-
HUHN MOKa3bIBAIOT TOYHOCTH B Auanazone (50-75)% mnpu onpeaeneHuu 3MOIUH,
a 1o Oonee 0ObEKTUBHEIM o1leHKaM (49-62)% (Dupré, et al., 2021). Mcnons3yemsrit
HaMH MOJXO0J1 C aHAIM30M OTHOCHUTEILHOH MOTPENIHOCTH U3MEPEHUH (Pa3HOCTh U3-
MEPEHHOT'O U O)KHIAAEMOTO 3HAa4eHHs] OTHOCHTEIHHO OKHAeMOT0 3HAYEHUS) MPHU
MPUHATUU 0XKMJAEMOT0 3HAYCHUS 32 M3MEPEHHOE ¢ MAaKCHUMalbHOW TOYHOCTBHIO
SIBIIICTCSI CTAHAAPTHBIM JUIA cCOBpeMeHHO# meTponiornu (Hosumkwuii, 1975; Taylor,
1997; CH, 2019) B oTauume OT aHAJOTUYHBIX TEXHOJOTUH HU3MEPECHHS dMOIUI
JUTSL OTICHKH TOYHOCTH HCTOJB3YIONUX CYOBEKTHBHBIE METOJ/bI, OCHOBaHHbIE Ha
MOJICJIMPOBaHHUHU SMOLMH ¢ ToMonibio akTepoB (Wang et al., 2020) nnu Ha ocHOBe
OTICHKH co3HaTensHOU peakinu (Dupré et al., 2021; Tracy, Robins, Tangney, 2007),
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WJIM Ha OCHOBE KaUeCTBEHHBIX OLICHOK, a He KOJIMYEeCTBEHHBIX n3Mepenuii (Bradley,
Lang, 1994). bonee Toro, HECMOTpPsI Ha UCIIOJIE30BAHIE BUICO B OOJBITHHCTBE TEX-
HOJIOTHI aHalln3a IMOLUH, IO HACTOSAIIETO BPEMEHU HHUKTO M3 pa3pa0OTYMKOB HE
IIBITAJICA aHAJIM3UPOBATH BIIMAHUE Ka4€CTBA BUJICO HA TOYHOCTD paCllO3HaBaHUA OMO-
LU, TOATOMY JaHHOE MCCIIEIOBAHNE MPEJICTABIISETCS HAM JJOCTATOYHO aKTyaTbHBIM
" JIOTUYHBIM Pa3BUTUEM IIEPEHOCA TPUHIIUIIOB I/I3MepeHI/II>'I (1)I/ISI/ILICCKI/IX BCJIMYUH Ha
M3MEpEeHUe dMOIHA, TICUXO(PU3UOIOTHIECKUX MTapaMeTPOB M XapaKTePUCTHK JIHY-
Hoctu (MunkuH, 2024).

uOI‘IOﬂHMTean ble maTepuanbi

[TonmyuyeHnHble cTaTUCTUYECKHE JaHHBIC U3MEPEHUS OTHOCUTEIBHOM MOTPEIHOCTH
anroputMoB U u BIIB npu 06padotke Buaeo (aiiioB B 3aBUCHMOCTH OT CTEIICHH
CKaTHsl BUJIEO M NEPUOJIa HAOJIIOJICHHUS JIOCTYIIHBI JUIsl 3aTPY3KH Ha CCHLIKE
https://psymaker.com/downloads/VibraErrorsDependence.zip

3akntoyeHue

[IpoBeneHHbIE UCCIIENOBAHUS MMOKA3aJM BO3MOXKHOCTH JOCTHIKEHHS OTHOCH-
TEJILHOW MOTPEIIHOCTH He Oosiee 5% Tpu u3MepeHnH OOJbIIMHCTBA YMOLUH, TICH-
X0(pH3MOJOTHYECKHUX M TIOBEJIEHYECKUX ITapaMeTpoB 3a nepuoi HadmoaeHus 30 ¢
U OTHOCUTEIbHOU morperrHocTd 10% npu nepuoje Buaeo HaOmoaeHuid 10 ¢ 3a
HCCIelyeMBbIM YeJIOBEKOM. B Xo/e maHHOTO MccienoBaHUS TOYHOCTH U3MEpEHUS
MCUXO(HU3HOIOTUIECKUX TTApaMETPOB YEJIOBEKAa TEXHOJIOTHEH BUOPOM300pakeHHsI
OBLIO YCTAHOBIIEHO, YTO TIOBBICHTH TOYHOCTh U3MEPEHUS MOYKHO 32 CUET:

1. YBenuuenus nepuoja HaOIr0AeHUS (BpEMEHH U3MEPEHHSI) HCCIIEAyeMOro ue-
JIoOBeKa (CaMbIi IPOCTOM, HO HE BCET/Ia JOCTYIHBIN 11 KOHKPETHBIX TTPAMCHCHHH
METOJ).

2. YBenn4eHus OTOKa B0 MH(OPMAITHH TIPH UCTIONH30BAHUN HEC)KATOTO BHIEO
(He00X0IMMO HMCKaTh KOMIIPOMHCC MEXIY MOTOKOM IepefaBaeMoi MHPOpMaIH
1 TOYHOCTBIO, 0OCOOEHHO TIPH CETEBBIX PEIICHUSX ).

3. YBennuenus: momHoctd BIIB 06pabotku B HOBOM pexume Turbo (TpeOyer
3HAYUTEIBHOMH TTporieccopHoi MorHocTH He MeHee 300 GFLOPS ans Buneo hopmata
640x480).

Kaxxmoe mpakTudeckoe pelneHne o M3MEepEeHHI0 TTOBEIEHYECKUX ITapaMeTpOB
YeJioBeKa HeoOXO0IMMO paccMaTpHUBaTh COBMECTHO C TPEOOBAHMSIMH TOUYHOCTH
u morpenrHoctu u3MepeHuil. IloctanoBka 3amaun (KOTOPYIO YacTO MCTOJIB3YIOT
3aKa34MKH) B BUJIC «MOKET JIM TEXHOJIOTHs BUOpon300pakeHus! (MU €€ aHaJIOTH)
WU3MEPUTH TOT WM 3TOT TICUXO(PHU3HOJIOTHUECKHN TTApaAMETP HITH DIMOIIUIOY SIBIISIETCSI
0OECCMBICIICHHOM, €CJIM HE TOBOPUTH O TPeOyeMoii TouHOCTH ero u3mepeHus. [lomy-
YEHHBIC B JAHHOM UCCIICJIOBAHUM TOYHOCTH M3MEPEHHS dMOIUI U TTOBEJICHUECKUX
napameTpoB 90-95% (oTHOCHTENBHAS MOTpemHoCcTh 5—10%) eme oTCTaT OT TH-
MOBBIX 3HAYCHUH TOYHOCTH U3MepeHus pusnueckux Benumuut (CH, 2019), tak uro
TEXHOJIOTUY BHOPOU300paKEHHSI €CTh Ky/1a CTPEMHUTHCS U COBEPIIIEHCTBOBATHCS.
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Pasnunuua cosHaTtenbHon 1 I10MXO(*)M3VIOJ10I'VI‘-I€CKOVI
peakuun Ha CTUMYIbl, TN NoYeMy pe3yrnbTaTbl ONPOCHUKOB
BCerga OWWOOYHbI

B. A. MuHKuH

00O «MHoronpodunsHoe npeanpusitne «3Ancucy, Cankr-Netepbypr, Poccus,
minkin@elsys.ru

Annomayusn: Ananuzupyemcs 6aza 0anuvix mecmuposanus 1002 ucnvimyemuvix npoepammort
Ilpogpaiinep+ ¢ uzgecmnou 3a8UCUMOCMbIO MeHCOY BENUYUHAMU NCUXOPUIUOIO2UYECKUX
peaxyuil (IIOP) na cmumynvl cnocobnocmett u nopokog. Benuuuna [1OP, nponopyuonanvhas
SHAUUMOCIIU CIUMYIA 0151 UCHBIMYEMO20 U3MEPEHHAS 8 UHPOPMAYUOHHO-PUBULECKUX GETUYUHAX
8UOPAX, HOPMUPYEMCS AHANOSUYHO CO3HAMENbHOU peakyuu ucnvimyemvlx. CpasHumenvHulil
ananuz xoppensyuu [IOP na cmumynel cnocodnocmeil u nOpoko8 NOKA3AN 8bICOKUIL YPOGEHb
xoppenayuu (r=0,8) ona nenopmuposarnoti [1OP u nuskuil yposens koppensyuu (r=0,24) oaa
nopmupogannou IIOP. Ananusupylomes npudunsbl nomepu Koppersyuu npu HopMupo8aHuu
senuyunvl [IOP. OcHOoGHbLIMU NPUYUHAMU UCKANCEHUS 3AGUCUMOCTNU MECOY BEeNUYUNAMU NPU
nopmuposanuu [IOP npeonosiceno cuumams nepcoHanvbHyio cyObeKmMusHOCMs OnpeoeseHus
HYIA U YYECMBUMENbHOCMU, KOMOPAs NPOUCXOOUM NpU QOpMUPOBAHUU COZHAMETbHBIX
0meemos Ha 8onpocwl onpocnuxos. Mcxasicenusn ucxoonou I1DP, ceazannvle ¢ UCKYCCMBEHHbIM
Gopmuposanuem co3namenvHoll peakyuu UCNbIMYEeMblX NPU OMEemax Ha 60NPOCyl ONPOCHUKA,
npueooam K HeoOpamumol nomepe UHGOPMAYUU O CEA3U MeHCOY UCCIeOVeMbIMU BeTUYUHAMU.
enaemcs 6b1600 0 HeOOCMAMOYHOCIU UCNONIL306AHUS COZHAMENLHOU PeaKyuu UCHbIMYEMbIX NpU
NPOXOACOCHUU ONPOCHUKOG Ot KOPPEKMHOU OYEHKU XAPAKMEPUCTIUK TUYHOCIU U HeOOX0OUMOCTIU
00pabomxu NCUXoPu3UOIOUUECKUX PeaKyulll.

Knrwouesvie cnosa: cosnamenvuas peaxyus, ncuxo@Quuoiouveckas peakyusl, onpocHux,
Koppensiyus, cmumyn, 0ecco3HamenbHas peakyus, NCUXOI02Us, Mempono2us, 6UdpousobpaiceHie.

Differences between Conscious and Unconscious
Responses to Stimuli, or Why Questionnaire Results
are Always Wrong

Viktor A. Minkin
Elsys Corp, St. Petersburg, Russia, minkin@elsys.ru

Abstract: The database of 1002 subjects testing by Blitz Judgment program is analyzed with
the known dependence between PPR variables for the stimuli of multiple intelligences (MI) and
personality vices (PV). The source PPR values proportional to the stimuli relevance for the
subject, measured in information-physical quantities — vibra, are normalized similar to conscious
response of the subjects. Comparative analysis of PPR correlation for MI and PV stimuli showed
high level of correlation (r=0.8) for source PPR and the low level of correlation (r=0.24) for
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normalized PPR. The reasons for the loss of correlation for normalizing PPR values are analyzed.
Personal subjectivity in determining PPR zero and sensitivity, occurs during formation of conscious
responses to questionnaires, considered as the main reason for the distortion of the dependence
between PPR variables. Distortions of source PPR associated with artificial normalization of
subject’s conscious responses to questionnaires leads to irreversible loss of information about the
relationship between the studied variables. Concluded that conscious responses of the subjects
using questionnaires are insufficient for the correct assessment of personality traits and the
processing of psychophysiological responses is required.

Keywords: conscious response, psychophysiological response, questionnaire, correlation,
stimulus, unconscious response, psychology, metrology.

BBepeHue

[Tpu 00paboTKe CTAaTUCTHYECKOTO MaTepraia HOPMHUPOBAHHBIX 1 HEHOPMHPOBAH-
HBIX Mcuxodusnonornueckux peakuuii (Munkun, Axkumos, Lllenkanosa, 2024) Obun
TOJTy9eH MHTEPECHBIH pe3yibTaT, Kacatoniics KOPPEKTHOCTH UCTIONB30BAHMS JTFO00TO
OIIPOCHHKA, KOTOPBIH 51 PEIIWII BBIZICTUTE B PAMKax OTJCIbHOM cTathu. COBpeMEeHHAas
TICXOJIOTHSI OCHOBAaHA HA CO3HATENBHBIX OTBETaX Ha BOIIPOCHI KaK HCTOPUIECKHU CII0-
KMBLIMMCSI METOJIE TTOTy4YeHHsI HH(QOpMAaLK 0 TMIHOCTH YeoBeka (AlzeHk, 1972),
1 OOJBIIIast 9aCTh COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS XapaKTEPUCTHK JTUMIHOCTH
WCIIOJIL3YIOT ONPOCHHKH, OCHOBAaHHBIE HA CO3HATENLHOW PEaKIUU HCIBITYEMbIX
(Cattell,1946; Goldberg, 1990; Cox et al., 2009; 3ounu, 2017). [Ipu 3TOM, HauUHAS
¢ Opetina, KOTOPBIN BBEN B TICUXOJIOTHH TOHATHE Oecco3HarenbHoe (Freud, 1900), MHO-
T'He TICUXOJIOTH TBITAIOTCS U3BJIeYh MH(POPMAIINIO 0 OECCO3HATETHHOM 13 CO3HATENTBHBIX
peaKIuii ¥ OTBETOB UCIILITYEMbIX Ha BOIPOCHI OMPOCHUKOB. MaTeMaTHKa Mo3BOJISIeT
WICCIIEIOBATh 3aBUCHMOCTH MEX/y Pa3IMYHBIMH M, BOZMOKHO, HEKOPPEIHPYEMBIMHU
BeIMYMHAMH (HAIPUMEP, XapaKTePUCTHKAMHU CO3HAHUS 1 OECCO3HATEIBHOT0), HO U HE
rapaHTHPYeT BO3MOYKHOCTh HaX0XKICHUS 3aBUCUMOCTH, €CJIU UCCIIeTyeMble BETMINHBI
SIBIISTFOTCS] HE3aBHCUMBIMU. TexHoorust Buoponzoopakenus (Munkus, 2007; 2020;
Minkin, Nikolaenko, 2008), kak BirpoueM u Jito0asi Jpyrasi TEXHOJIOTHS ICUX0(U3HO0-
noruu (Cacioppo, Tassinary, Berntson, 2007), mo3BosisieT omy4aTs O€CCO3HATENBHYIO
peakiuio (GpU3NOJOrHUeCKUl CUrHANI) OJHOBPEMEHHO C CO3HATEJBLHOU peakiuei
Y WCCIIEZIOBATh B3aUMOCBS3b M KOPPEJAIHi0 Mexkay HuMu (MunkuH, brank, 2021).
BoJbIIMHCTBO MPOBEICHHBIX UCCIICIOBAHU TTOKA3bIBACT HU3KUI YPOBEHBb KOPPEIISIINN
MEXKTy CO3HATEeNbHOI 1 Oecco3HarensHoM peaknusamu (I1aBmos, 1951; Gaal et al., 2010;
Greenwald, Banaji, 2017), u B TaHHOM HCCIICIOBAaHUH 51 PACCMOTPIO KOHKPETHBIN MPH-
Mep — ToueMy TOTeps KOPPEIAINHA MEX/ Ty N3BECTHRIMU BETMYNHAMH POUCXOANUT TIPH
WCTIOJIb30BaHUH OMPOCHUKOB. OCHOBHBIM MaTeMaTHYECKUM OTJIMYHMEM CO3HATENbHOMN
1 0ecCO3HATENIbHONW PEeaKINN HCIIBITYEeMOTO Ha CTHUMYII SIBIISIETCSl YPOBEHBb MX HOP-
MupoBanus. Co3HaTeNbHAs peakiysi 00bIYHO HOPMHUPOBAHA, HAIPUMEP B TPOILICHTAX
WM C TUCKPETHOCTHIO TPEJIaraéMoro OpOCHUKA. becco3HaTenpHas peakiys 0ObIaHO
HEHOPMHUPOBAHA U OTpaXkaeTcsl (PU3NUSCKON Wi MHPOPMAITMOHHO-(DU3UIECKON BEIIH-
YHHOHW M3MePSeMOro (PH3HOIOTHIECKOTO TTapaMeTpa.

Llenpt0 MaHHOTO MCCIENOBAHMS SIBISICTCS CPAaBHUTCIIBHBIA aHATU3 PE3YJib-
TAaTOB KOPPENANNH MEXIy MCUXO(PU3NOIOTHIECKUMU PEAKIHUSIMH Ha CTUMYJIBI
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CIOCOOHOCTEH ¥ IOPOKOB /151 HOPMHUPOBAHHOH (CO3HATENBHOW) M HEHOPMUPOBAHHOM
(pu3ruecKol MK UCXOTHOMW) IICUXOPU3NOIOTUIECKON PEaKIIUH.

MaTepuanbl 1 Metogbl

JlanHOe MccnenoBaHNe OCHOBAHO HA aHaiM3e 0asbl JaHHBIX PE3yJIbTaTOB TECTH-
posanwuii 1002 ucneiryemsix nporpammoii [lpodaiinep+, npuBeieHHON B OTKPBHITOM
nocryne (https://psymaker.com/downloads/MIS Stat 1002.zip) B uccienoBaHUU
(MunkuH, AkuMoB, ll{enkanoBa, 2024). 13 naHHOTO OOIIMPHOTO UCCIIEAOBAHUS HAC
HMHTEPECYIOT TOJIKO CPABHUTEIbHbIE PE3yNIbTaThl HOPMUPOBAHHOW 1 HEHOPMHUPOBAH-
HOM NMCUXO(PU3NOIOTHIECKOH peakiuu Ha 48 CTUMYIOB (24 cTUMYITa CIOCOOHOCTEH
1 24 cTuMyIa MOPOKOB), KOTOpbIE HE BOLIUIM B yKa3aHHYIO cTaThio. B panmpHeimem
sL Ha 1epBoe MecTo Oylly cTaBUTh HeHopMHupoBaHHYI0 [IDP, Tak kak oHa siBisieTcst
HCXOHOU M (pU3MUYECKOH, MM HHPOPMATUOHHO-(PHU3MYECKON BETUUNHON, KOTOpas
MaTeMaTHYeCKH HOPMUPYETCH.

Pesynbrathl uccrieqoBaHum

CpaBHHTEIBHBIC PE3YILTATHI AHATPAMM paccesiHbs HeHopMupoBaHHoit [E(MI12/
S12) u HopmuposanHoi YN(MI12/S12) ncuxohu3uonornyecko peakiuu Ha 48 cTu-
MyJ0B (24 cTUMYyITa ClIOCOOHOCTEH 1 24 CTUMYyJIa TOPOKOB) MPUBEICHBI HA PUCYHKE 1.
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Puc. 1. fJuazpamma paccesiHbsi [TOP Ha cmumyribl criocobHocmeti (MI24) u nopokos
(S24) dns cpedHezo 3Ha4deHUsT HeHopMmupoeaHHoU PP (a), npusedeHHO20
8 UHGhopMayUOHHO-hu3uYecKux eOuHuyax subpax IE(MI12/S12), u cpedHeeo 3HaqyeHuUs
HopmuposaHHoU MNP (6), npusedeHHozo 8 npoueHmax YN(MI12/S12), us 6a3bi daHHbIX
1002 mecmuposaHuli npoepammel [Npoghatinep+

JmarpamMma paccestHbst HICXOHOH win HeHopMupoBanHoi [1DP (puc. 1a) mokassi-
BaeT BBICOKYI0 Koppensnuto (r=0,8) MeK1y UCClIeyeMbIMU BETUINHAMY (CPEIHUMU
3aHaveHusiMH [IDP Ha cTUMYITBI CTOCOOHOCTEH M TOPOKOB), a TUArpaMMa pPaccesiHbs
HopmupoBaHHOH [IDP (puc. 10) moka3piBaeT MPaKTHUECKH OTCYTCTBHUE KOPPEISIIUN
MEX/Ty TEMHU e MCCIeyeMbIMU BEIMIMHAMHU.
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O6cyxaeHne pe3ynbLTaToB UCCrneaoBaHUN

[TocTtapaemcs pa3zoOpatbes, Kyna mporajna KOPPEesIus MeXTy UCCIIeTyEeMbIMH
BEJIMYMHAMH T10CJIE BBEJCHNSI HOPMUPOBAHHMS U KaK 3TO MOXKET OBITH CBSI3aHO C CO-
3HATENBHON M Oecco3HATEeNBFHON peakiiell uenoBeka Ha cTuMydbl. [IpencraBum
00Ul naeanbHBIN City4yaid aOCOIIOTHO MPaBIMBbBIX CO3HATENLHBIX OTBETOB Ha MPEIb-
SBJISIEMBIE CTUMYJIBI. B 3TOM HMJeanbHOM cilydae CO3HATEbHAsl PEaKLUsl KaXKI0ro
HCTIBITYEMOT0 COBIIAAACT C €ro OecCOo3HATEIbHON peakyeil u oTpakaeT 3HAYUMOCTb
CTHMYJIOB JUIA Ka)KJIOTO UCTIBITYEMOT O, IIPH 3TOM, MUHUManbHas [IOP npuanmaeTcs
3a HyJIEBYIO CO3HATENBHYIO peakiuio, a MakcuManbHas [IOP npuaumaercs 3a 100%
WIJTM MaKCUMAITBHBI PEHTHHT Kak 9T0 TpeOyeTcsi B OoybIIHCTBE orpocHUKOB (Cattell,
1946; Cox et al., 2009; 3oumu, 2017). CiienoBarenbHO, AUarpaMMy pacCesiHbsl, I0-
Jy4eHHYIO U3 HOPpMHUPOBaHHBIX AaHHBIX [IDP u npencrasiennyio Ha pucyHke 10,
CcllellyeT CUMTAaTh OTPAKAIOLEeH HACATBbHYIO CO3HATEIbHYIO PEaKLMIO (II0UTH COBIAIa-
IOIIY10 ¢ OEcCO3HATENBLHOW) TIPH MPOXOXKICHUH OIPOCHUKA TIporpamMmel [Ipodaitnep+.
[Ipy mpoX0kKIEHNUN ONPOCHHUKA KayKIBIN HCIIBITYEMBIN CAMOCTOSITENIBHO HOPMUPYET
CBOHU OTBETHI, IPHUJIEPKHUBASICh TIPEAJIaraeMoro iMana3oHa, B JaHHOM CITy4ae OTBETHI
HOPMHUPYIOT B IPOLIEHTaX. JJIs IpOCTOTHI JalabHEHILETo U3JI0KEeHUS He OyIeM faee
paccMaTpuUBaTh KOHKPETHYIO TEMAaTHUKY IPEATOKEHHBIX CTUMYJIOB, & UCCIENyeM
ITOJIy4eHHbIE 4ncaoBble 3HaueHus [IDP, Tak kak nccinegyeMble MaTeMaTHIeCKUE
3aKOHOMEPHOCTH HE UMEIOT CMBICTIOBOM MPUBS3KH U XapaKTEPHBI 115 JIIOOOTO CTHU-
MYJIBHOTO MaTepHasa, IMEIOIIET0 Pa3IndHy0 3HAYUMOCTB I UCIIBITYEMOTO.

PaccmoTpum, ueM MaTeMaTHYECKH OTINYAIOTCSI HOpMUPOBaHHbIE 3HaueHus [1OP,
NIPE/ICTaBIICHHbIE HA PUCYHKe 10 Toukamu ¢ koopauHatamu Py, o, v P, JUIS Kaxk10ro
HCIIBITYEMOI0 OT HEHOPMUPOBAHHBIX 3HAUEHUH, MPECTABIEHHBIX Ha PUCYHKe la
TOYKaMHu ¢ Koopauuatamu Py, u Pg ., pacrmonoxus Bennuuuer [IOP B mo-
psAIKe 3HAYMMOCTH Ha PUCYHKE 2, A MpUMEpPa IBYX Pa3IUUHBIX HCIBITYEMBIX,
0003HaYMB BeIMYMHY HOpMUpPOBaHHOH [IDP x,,%, a BeMunHy HEHOPMUPOBAHHOM
I[I®P — mpocro X,

W3 pucynka 2 crnemyer, 4TO BeTWYHMHA HEHOPMHUPOBAHHBIX U HOPMHPOBAHHBIX
[1®P paznuuaercs Ha ypoBeHb MUHUMaNbHOU [TDP 11 K2 /10ro HCIBITYEMOT0 MITH
3HAYEHHUSA X, U X, 0

Kpowme Toro, auamna3oH U3MEeHEHUs! CO3HATEIbHBIX PEAKIMN IEPBOrO U BTOPOTO
WCIIBITYEMOT'O, BBIJICJIEHHBI KPaCHBIM [IBETOM Ha pUCYHKE 2 U mpuHATHIH 32 100%
JUIS1 Ka’KI0T0 UCTIBITYEMOT0, UMEET Pa3IuiHbIA PU3HYECKUN pasMep WK BEJTHUUHY.
Hecmotpst Ha TO, 4TO OPAIOK 3HAYMMOCTH CTUMYJIOB OCTA€TCS €TUHBIM JJIs KaXKI0T0
KOHKPETHOT'O UCIBITYEMOTO JUI UCXOAHBIX 1 HOpMHUpoBaHHBIX [IDP, cooTHOmIEHNE
BEJIMYUH MEXJy UCXOJHBIMU U HOpMUpPOBaHHbIMU [IDP n3mensercs.

[Tosrydaercs, 4To NpU HOPMUPOBAHUH OTCYTCTBHE TIOCTOSHHOM COCTABIIAIOLIEH,
paBHOW MuHUManbHOU [IDOP unaMBHAYyyMa HA CTUMYJI, U U3MEHEHUE COOTHOLIE-
HUSI HOPMHUPOBAHHBIX U HEHOpMHUpOBaHHbBIX [IDP cymecTBeHHO HcKakaeT oOmuii
ypoBeHb coOTHOIIEHUH Mexay [IDP u He n03BOISIET KOPPEKTHO CPaBHUBATL HOP-
mupoBaHHble [IOP mexny ucnsiryembiMu. Hanpumep Ha pucyHke 2, Bce UCXOHbIE
[1®P BTOpOTO HCcHBITYeMOro MeHble 060t [IDP nepBoro ucneiryemMoro, HO 3T0
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CBOWCTBO TepsAeTCs MpU paccMoTpeHnn HopMupoBaHHo# [IDP. TloTepsHayto nocto-
SHHYIO COCTaBISIONIYI0 (MHHUMaNIbHYIO [IOP ncnpityeMoro) HEBO3MOXKHO U3BIEYD
13 HOPMUPOBAHHOH (co3HaTenbHOI) peakuuu. TakuM o0pa3om, Ipu YMEHBIICHUH
YPOBHSI ITOCTOSTHHOM COCTAaBJISIONIEH CO3HATeNbHAs (HOPMUPOBAHHAS) PEAKITHS TTPH-
ommkaetcs K pusndeckoit (beccoznarenvHoi) [IDP, a mpu yBenmueHUH MOCTOSTHHOM
COCTAaBIISIOIIEH, YHUKAIBHOM [T KQKJ0TO HCIIBITYEMOT'0, PE3yJIbTaThl CO3HATEHHOM
1 O6ecco3HaTeIbHOM peakuuu Bce 0OJIbIIe PacXoasTCs.

r s ¥ 3
nop, | Bop
A F 3
F 3
100% i
AL Xi,% | Xi
v Y A
F
A F 3
100%
X1min JICP2
A
F 3
Y
Fy
X2min

b /s /s >

I 2 3 23 24 1 2 3 23 24 Q.R

/L JL »

7/ " %

128 7 56 22 18 11 7 3 QN

1 ucenenyemslii 2 vccnemyeMbli

Puc. 2. HeHopmuposaHHsle 3HaueHus [®P (x,) u HopmuposaHHble 3Ha4eHus PP
(x;%), pacrionoxeHHble & rnopsidke 3Hadyumocmu (ybbisaHue crieea Harpaso), 0rs 08yx
pasnuyHbix ucrsimyembix. Ocb Q, R omobpaxaem nopsidok 3Ha4umocmu N®OP
0n1d kaxdo20 ucribimyemozo. Hymepauus lN®OP e nopsioke npednbsgrieHusi cCmumMysios
ykasaHa rno ocu Q, N. JCP1=100% — duana3oH cosHamesibHOU peakyuu Ha CmumyIibl
0ns nepsoeo ucreimyemozo. [JCP2=100% — duana3oH co3HamesnibHoU peakyuu
Ha cmumyribl 0719 8Mopoz20o UCMbIMyemMo20

[MepconanbHOE aBTOMATHYECKOE HOPMHUPOBAHKE IIPU OTBETE HA BOIPOCHI OIIPOCHHU-
Ka He 3aBHCHT OT TOT'O CKOJIBKO I'paJaliiii 0TBETa MpelyCMaTPUBAET ONIPOCHUK, HAIIPHU-
Mep 2 rpaganuu B onpocHruke MMPI (Cox et al., 2009), 3 rpaganuu onpocHuka 16PF
(Cattell, 1946), nsaTh rpaganuii onpocHuka 6ombinoit matepku BFI (Goldberg, 1990)
i 10 rpagauumit mpu BeIOOpe npennourenuii mo 3ouau (3ouau, 2017). B nmpumepe,
[IPUBEJCHHOM Ha PUCYHKE 2, UCIOJIb3YIOTCSl IPOLEHTHI AJIsl OLEHKH 3HAYUMOCTH
BOIpPOCa CTUMYJIa JJISl UCTIBITYEMOro, €CTECTBEHHO, YTO B ONPOCHUKAX C MalloH
JUCKPETHOCTBIO BEIOOpA OTBETA HU3KAsl TUCKPETHOCTh KOMICHCUPYETCS! OOJIBIINM
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KOJINYECTBOM OJIM3KHMX MO CMBICITY BONPOCOB, YTO HE MEHSET CyTH CO3HATEIBHOTO
HOPMHPOBAHHMSA, TO €CTh MPUBEJCHNUS Pa3HBIX JTUYHOCTEH B eANHBIE paMKku. Ha pucyH-
Ke 2 370 BhIpaxkaeTcsi B ToM, 4to 100% co3natenbHoi [IOP nns nmepBoro u BToporo
WCTIBITYEMOTO TIPE/ICTaBICHBI a0COMIOTHO pa3HbIMK (pu3rdeckuMu BemnarHamu [1DP.
Taxum 00pa3om HeHOpMHUpOBaHHBIE Oecco3HaTenbHbIie [IOP oTnyaroTes oT HopMu-
pOBaHHBIX co3HaTeNbHBIX [IDP He TOJBKO MOCTOSSHHON BEIUYMHON MUHUMAJIBHOM
[I®P (x,,,,), HO U IUAA30HOM PEAKIUH Ka>KI0T0 UCIIBITYEMOTO.

B MmeTposnorum kaxkaoe cpesicTBO U3MEPEHHs HMEET JIBE OCHOBHBIE PETyJIMPOBKH,
KOTOpBIE KeJaTelIbHO KAITMOPOBATh MEpel MPOBEICHUEM H3MEPEHHH, 3TO PETryIHpPOBKa
HyJs ¥ gyBcTBUTeNnbHOCTH (HoBuikuit, 1975). U3 npumepa [1OP, npusenenHoro Ha
pPHUCYHKE 2, cIIellyeT, YTO CO3HATeNIbHasi PeaKiys Ha BOTPOCHI OIPOCHUKA YCTaHaB-
JIUBAeT yPOBEHb HYJS M YyBCTBUTEIBHOCTh B 3aBUCHUMOCTH OT JIMYHOCTH KaXKIOTO
HCTIBITYEMOTO, YTO HE TO3BOJISIET KOPPEKTHO CPABHUBATH PE3YNIbTAThl NCTIBITYEMBIX
MEXIy cO00H, 0COOEHHO, €CTIM MCITBITYEeMbIe 3aMETHO Pa3lIMYaroTCs M0 XapaKTepu-
cTHKaM THIHOCTA. OCHOBHOM MPUYNHON HCKAKEHHSI PE3yIbTaTOB CAMOTECTUPOBAHUS
C UCIIOJIB30BAaHNEM CO3HATEJILHOM Peakiy MPU OTBETE Ha JIFOOOH OMPOCHUK SIBIISETCS,
MMEHHO, HEBOCTIOJTHAMAs TI0Teps nHbopMarmy Hys (MuHuManbsHast [1OP) u ayBcTBH-
TenbHOCTH (cooTHomIeHue mexay I1dP) kaxmoro ucnelryeMoro, KoTopasi Iporucxo-
JIUT TIPY BBITIOJTHCHUH HMCITBITYeMBIM TpeboBanwmii orpocHuKoB (Cattell, Mead, 2008;
Cox et al., 2009), Tak KaKk BEIpaBHUBAIOTCS pa3Hble BearnyrHbl [IDP. [l koppekTHOM
OLIEHKH WJIN N3MEPEHHS XapaKTePUCTHK TMIHOCTH HEOOXOIMMO HMETh HE3aBHCUMOTO
HaOmoaaTesnsi, KOTOPBIM MOYXKET SIBIISITBCS. M3MEpEHUE (PU3NOIOrHUECcKOro napaMeTpa
(UCC, OKI', D3I, KI'P, BH1) mf00bIM TEXHHYECKUM CPEICTBOM, Y€M M 3aHUMACTCS
ncuxoguznonorus. KoneuyHo, 3To He 03HaYaeT, 4To J1000E MCUXO(U3HOTOrHUECKOe
n3MepeHue Beeraa Oy/ieT abCoIOTHO BEPHBIM, TIOTPEIIHOCTH U OIHOKHU €CTh Y JTI000T0
Metoa mMepennit (Hosumkuit, 1975; Munkun, 2019; 2024). Ho, kak mokasaio JaHHOE
WICCIIEIOBAHNE, B PABHBIX YCIOBHUIX MCUXO(HU3NOIOrHYECKOe U3MEPEHHE MOKET BBI-
SIBUTB CYILECTBYIOIIYIO 3aBUCUMOCTb MEX/Y IByMs BEJIMUNHAMH, a ICUXOJIOTHYECKU
HOPMAJIM30BaHHAS OLIEHKA HE MOKET 3TOro cyienarh. OHON N3 OCHOBHBIX 3aj1au (ak-
TOPHOTO aHalln3a, pa3paboTaHHOTO, BO MHOTOM, JIJIsl PEIICHHUs 33729 ICUXOMETPHH,
SIBJISICTCSI BBISIBJICHUE JIMHEHHBIX KOPPESAINI MEXIy MCCIeTyeMbIMU BEITUYHMHAMU
(Cattell, Mead, 2008). Ograko (haKTOPHBIH aHAIN3 HE MOXKET BBIIBUTH KOPPEISIIHIO
MEXIy BelndyuHamMu HOpMupoBaHHBIX [IDP B uccnenyembix JaHHBIX KOHKPETHOM
BBIOOPKH, TaK KaK BBISBICHHBIE MCKXEHHS MPUBOAAT K HEBOCIIOJIHUMOW MOTEpe
undpopmanuu (boopos, 2024).

CrnenoBaTenbHO, OIIEHKA XapaKTEPUCTHK JIMYHOCTH UCTIBITYEMOTO TI0 CO3HATEh-
HBIM OTBETaM Ha JTF0001 OMPOCHUK BCEr/la HCKaKeHa UK OIMO0YHa, IPHYEM BEJIHU-
YrHA OMMOKN HEBOCIIPOU3BOIMMA M HE MOYKET OBITH OIpeiesieHa MPY aHATN3e TOIBKO
CO3HaTeNbHON peakuuu. M 3To MpoucXouT HECMOTPS Ha TO, YTO B MPHUBEIEHHOM
TIpUMepe 5 paccMaTpHUBal UJIealbHBINA CIIy4ail, KOT/1a CO3HATENIbHAS PEaKIns SBISETCS
WCTHHHO BEPHOM M MJEHTUYHA OECCO3HATENBHON C TOYHOCTBIO A0 MOCTOSIHHOM CO-
cTaBisroOmeld. B peanbHOCTH, CO3HATENbHAS PEAKITHS eIle OOJbIle HCKaKeHa, 9To
CYILECTBEHHO JJ00ABISET OMIHMOOK 1 MOTPELIHOCTEH MPH OIIPEICICHUH XapaKTePHCTHK
JIUIHOCTH C TIOMOIIIBIO ONIPOCHUKOB M aHAJINA3a TOJIBKO CO3HATEIHHBIX OTBETOB.
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[Tony4yeHHBI pe3yabTaT BbI3BAJ Y MEHS YIUBJICHUE U €CTECTBEHHBIN BOIIPOC —
MOYeMy OH He OBLI IMOTyUeH paHee, BEIb MHOKECTBO YBAKACMBIX YUCHBIX TIOCBSITH-
JIM CBOIO JKU3HBb Pa3pabOTKe BaJUIHBIX OMPOCHUKOB (Aiizenk, 1972; 3onan, 2017;
Cattell, 1946; Krosnick, Presser, 2010; Cox et al., 2009; Goldberg, 1990). Onnaxo,
OTBET Ha ATOT BOIMPOC JOCTATOYHO MPOCT, HUKTO U3 MPEIbIIYIINX HCCIeIoBaTeNei
HE MEJT JOCTOBEPHBIX MaHHBIX 0 [IDP HCIBITYeMBIX TIPU TIPOXOKICHIH OTIPOCHUKOB
WJIM UCTUHHBIX JaHHBIX [IDP, KOTOphIe TO3BOMISIOT MOTYYHTh TEXHOIIOTHS BUOPOH-
300paKeHHS WK JPyTas TEXHOJIOTHS TICUXO(PHU3UOIOTHH. A HE UMesi BO3MOXKHOCTH
CpaBHUTH UCTUHHBIE 3HauUeHUs [IOP ¢ co3HaTrenbHON peakuei, O4eHb CI0KHO Mpe-
CKa3aTh MPUHIUNHATHHYIO HCKAKECHHOCTh PE3yJIbTaTOB OMPOCHUKOB. EcTecTBEHHO,
YTO MPUBEJICHHBIN IPUMEP HE JOKA3hIBaET HEBO3MOKHOCTh MOTYIEHHS 3aBUCUMOCTEH
MEXTy Pa3IMYHBIMU BETUUMHAMHE MTPU UCCIICAOBAHUH TOJIBKO CO3HATEIHHOM peakiuu
rcnbpITyeMbIX. OH IMOKa3bIBAET, YTO YaCTh HH()OPMAIIMU 1 HEKOTOPHIE 3aBUCUMOCTH
JIOCTYTIHBIE TIPU aHaIU3¢ OSCCO3HATEIBHON PeaKI[My MOTYT MCUYE3aTh MIPHU aHATIU3E
TOJIBKO CO3HATEILHON PEeaKITiy.

OonosnHuTtenbHble mMaTtepuanbi

AHanu3upyeMble HOpMUPOBaHHbIE U HEHOPMUPOBAHHBIE JaHHbIE
TI®P 1002 ucnpITyeMbIX JOCTYIHBI IJIsI 3arpy3KU Ha CCHUIKE
https://psymaker.com/downloads/Normalized PPR_1002.zip

3akntoyeHue

[IpoBeneHHBIN MaTeMaTHUECKUI aHAIM3 Ha KOHKPETHOM IPUMEpE MOKa3bIBAET
HEBO3MOJKHOCTH IOJHOM OIEHKH XapaKTEPHCTHUK JIMYHOCTH C HCIIOJIb30BAaHUEM
OIIPOCHUKOB U CO3HATEIbHON PEaKLK UCIBITYEMBIX. bosiee TouHast OLleHKa U yMEHb-
LIEHUE TIOTPEITHOCTH U3MEPEHHSI XapaKTePUCTUK JINYHOCTH BO3MOYKHBI TOJIBKO TPU
COBMECTHOM aHAJHM3€ CO3HATEIbHONH M OecCO3HATENbHON PEAaKLUU HCIIBITYEMOTO.
Hopmanu3zarius xapakTepHUCTHK JIMYHOCTH NP aHAJIM3€ OTBETOB HA BOIIPOCHI OMPOC-
HUKOB aHaJOIMYHA CTaHAAPTHOH MaTeMaTH4ECKOH HOpMaiu3aluu (PU3NYECKUX
BEJIMYMH, MIO3TOMY [TOKa3aHHbIE MaTeMaTHYECKHe TPOOIeMbl TIOTEPU KOPPEISLIUH
MEX[y BEJIMYMHAMHU [IPEBPALLAIOTCS B OLIMOKM pacueTa CBOWCTB JINUHOCTH.

MO>KHO TIOJTyYHTh CO3HATEIBHYIO PEaKIHUIO U3 TICUXO(U3UOIOTHUECKOM peaKyy,
OJTHAKO HEBO3MOJKHO MOJyYUTh OECCO3HATENbHYIO PEAKLIUIO U3 CO3HATEIBHBIX OTBE-
TOB Ha BOTIPOCHI U CTUMYJIbI. AHAJIOTMYHO, MO’KHO BOCCTAHOBUTH HOPMaJIM30BaHHbBIE
JaHHBIE U3 HEHOPMAJIN30BAHHBIX JaHHbBIX, OJIHAKO HEBO3MOXHO BOCCTAHOBHUTH HeE-
HOPMaJIM30BaHHbIE TAHHBIE N3 HOPMaIM30BaHHbIX JIaHHBIX.
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Annomayusn: Obcysxcoaemces npobiema omcymemeusi eOUH020 no0xXo0d K oyeHKe Kauecmad
NCUX00UASHOCTNUYECKUX MemoOux, npoodrema paszoouwjeHHoCmu Muposvix cooowecms,
0MBEMCMEEHHBIX 3a PA3PAOOMKY MEMOOUK NCUXOJI02UHECKO20 MECUPOBAHUs U CHPYKINYPHOU
sanuoHocmu onpocruxos. Ha npumepe onpocnuxa MMPI, onpocuuxa Kemmena (16PF),
mecma Bonvwotl namepku (BFI) u netiponuneeucmuueckotl npoepammsl Ilpogatinep+ (na 6aze
MexXHON02UU BUOPOU300OPAdICEHUS) AHATUUPYEMCS CINPYKIMYPHAS U NPOSHOCTNUYECKAs! BANUOHOCIIb.
Obcyarcoaromest npeumywecmea Memooux KOMnIeKCHOU OYeHKU IUYHOCMU Ha Oa3e usmepeHus
CO3HAMENbHOU U 6eccoO3HamenNbHOU peakyuti no OMHOWEHUIO K KIACCUYECKUM ONPOCHUKAM
U He0OX0OUMOCHbL MAMEMATNUYECKOU NPOGEPKU NOIHOMbL CIPYKMYPbl TUYHOCTHU.

Kntoueswie cnosa: onpocruxu ruunocmu, MMPI, onpocnux Kemmena (16PF), mecmui bonvuioti
namepku (BFI), IIpogatinep+, npocHocmuueckas 8arudHOCMb, CMPYKMYPHAS 8AIUOHOCD,
KOHCMPYKMHASL 8ATUOHOCTb, BUOPOUI0OPAdICEHUE.

Construct validity of the Minnesota Multiphasic Personality
Inventory (MMPI), 16 Personality Factor Questionnaire
(16PF), Big Five Personality Traits (BFI), Neurolinguistic
Profiling Blitz Judgment Program (BJP) in Complex
Personality Assessment

Yana N. Nikolaenko
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Abstract: The problem of the lack of unified approach to assessing the quality of psychometrics
techniques is discussed; the problem of disunity of world communities responsible for the
development of psychological testing methods and constructive validity of questionnaires. Using
the example of Minnesota Multiphasic Personality Inventory (MMPI), 16 Personality Factor
Questionnaire (16PF), Big Five inventory (BFI), neurolinguistic profiling (Blitz Judgment program
or BJP), the construct and predictive validity of the techniques is examined. The advantages of
methods for comprehensive personality assessment based on advanced vibraimage technology in
relation to classical questionnaires are discussed.

Keywords: personality questionnaires, Minnesota Multiphasic Personality Inventory (MMPI),
16 Personality Factor Questionnaire (16PF), Big Five inventory (BFI), Blitz Judgment
program (BJP), predictive validity, construct validity, vibraimage.
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BBepeHue

CtpykTypHas (KOHCTPYKTHAas1) BaJUJHOCTb MCUXOAHMATHOCTUUYECKHUX METOIUK
(Wiggins, Pincus, 1992), a takxe JTH00BIX JIPYTUX METOAMK, KOTOPbIE HAXOISITCS
B II0JIC 3PEHUS HAayK O YeJIOBEKE, 3Ta Ta MpodJieMa, KOTopasi 10 CHX IOP OCTAaeTCs
HepemeHHOH. UTo Takoe BaluIHOCTh U Kakoi oHa ObiBaeT? BO3MOXKHO 1T TOCTHYH
MIPOrHOCTHYECKOM BaJMIHOCTY B paMKax CTaHAAPTU3ALNU TICHXOJOTHYECKUX METO-
JIUK KOHCEPBATUBHBIMU METOAaMMU?

BanuaHOCTh TeCTa 4acTo MyTarOT ¢ TAKUM MOHSITHEM KaK TECTOBAas HAICKHOCTb.
[Tonpobyem pa3oOpaThbcsi B 4eM CXOJICTBO W Pa3IHYXe 3TUX MOHITHU W BCETA JIN
HaJIE)KHBIA TECT — BaJIMJHBINA TECT.

[Ton HaEKHOCTHIO TECTa TTIOAPA3yMEBAETCS — BOCIPOU3BOJIMMOCTD PE3yJILTATOB.
Tect cunTaeTcst HaICKHBIM, €CITU PE3YJIbTAThI UCCIICIOBAHNS MOTYT OBITh BOCITPOU3-
BeZICHBI OTHM XK€ MHCTPYMEHTOM Ha ToH ke BeiOopke (momyssiimn) (Golafshani, 2003).
Kupk u Musuiep BBIJCISIOT TPU TUIIA HAJICKHOCTH, HA3bIBAEMbIC KOJTMUSCTBEHHBIMU:
CTeTIeHb, B KOTOPOH M3MepeHue, MPOBOJIMMOE MTOBTOPHO, OCTACTCS HEM3MEHHBIM;
CTAaOMJILHOCTU M3MEPEHUSI BO BPEMEHH; CXOJICTBO M3MEPCHUI BHYTPH 3aJlaHHOTO
nepuona BpemeHu (Golafshani, 2003). I'ypesuu (I'ypeBuy, 2008) mpenaoxumn
TOJIKOBAaTh HAJ&KHOCTh KaK: HAJEKHOCTh CAMOT0 U3MEPHUTEILHOTO HMHCTPYMEHTA
(k02 GUIIHEeHT HAASIKHOCTH); CTA0MIFHOCTD N3y4aeMOTo Mpru3HaKa (K03 GUIIHEHT
CTaOMIIBHOCTH ); KOHCTAHTHOCTb, T. €. OTHOCHTEIBHYIO HE3aBUCUMOCTh PE3YJIbTaTOB
OT JUIHOCTH dKCTepuMeHTaTopa (Ko3hHUIIUEHT KOHCTAaHTHOCTH). CyIIeCcTBYIOT
Y JIpyTHe KIaCCU(PUKAIIMU, OOLUM MPU3HAKOM KOTOPBIX SBJISIETCS] BOCIIPOU3BOICTBO
Y TIOBTOPSIEMOCTD PE3yJIFTATOB MPH TIOMOIIN OAHOTO W TOTO XK€ MCUXOANAarHOCTH-
YECKOT0 MHCTPyMEHTa. B TO e Bpemsi, IPU U3yYCHHUH JTUYHOCTH YeJI0BEeKa, HAIPU-
Mep, TOKIECTBEHHBIE PEe3yIbTaThl H3MEPEHUI HeXKelaTeNbHbI. JIMIHOCTh YeoBeKa
IUIACTUYHA, JMHAMUYHO pearupyer Ha Majeilie U3MEHEHUs B ero xu3Hu. [pyroit
BOIIPOC, YTO TH M3MEHEHMsI MOTY OKa3aThCsl BHE I10JIC 3PCHHS 4YeIoBeKa, T.K. HE
JOXOIAT 10 chepbl OCO3HAHMSI, HO 3TO BOBCE HE O3HAYAET, YTO WX HeT. [laHHBIH
(hakT 03HAYaeT, YTO YEJIOBEK HE OCO3HACT ATH U3MEHEHHS W Y CIICIHAINCTA HET
WHCTPYMEHTA, KOTOPHIM MOYKHO JIMarHOCTUPOBATh ITH U3MEHEHUs. Tenepb CpaBHUM
TECTOBYIO «HAJISKHOCTBY» C «BaJMIHOCTBIO» TECTA.

AHacrasu nuier: «BanugHOCTh TeCcTa — ATO MOHSITHE, YKa3bIBalOIlee HaM Ha
TO, YTO TECT M3MEPSICT U HACKOJBKO XOPOIIO OH 3TO nenaeT» (AHacTasu, Ypou-
Ha, 2009). BamuHoCTh TeCTa ONpeenseTcsi Kak CTEIIeHb COOTBETCTBUS MOTYYSHHBIX
pe3yJIbTaTOB KOHKPETHOM IIEJIH, T. €. HACKOJIbKO TOYHO TECT U3MEPSET TO, PaJiy UYero
co3naf. B coBpeMeHHOM 00IIeCTBE 0] BaJIMTHOCTHIO BCE Yallle TOHUMAIOT CTETICHb,
B KOTOPOW TECT YAOBJICTBOPSET ONPEICICHHBIM CTaHIapTaM WK ycioBusim. [Ipu
9TOM, CaMH CTaHJAapPThl MOTYT OBITh BECbMa Pa3IMUHBIMU (3aBHCUT OT OpTaHH3aIIlNH,
KoTopast pa3pabareiBaia (Standards for educational and psychological testing, 2014;
Fried, 2022; Schmidt, 1998).

Cyl11ecTBYIOT pa3Hble BHJIbI TECTOBOM BAJIMTHOCTH U Y PA3IMYHBIX YUEHBIX 3TO
OynyT pasHble kiaccudukanun. Tak, Hanpumep, XbeuT U 3UTIIep pacCMaTPUBAIOT
16 BunoB TecroBoii Banmanoctu (Hjelle, Ziegler, 2009). OgHako ecth T€ BHIBI
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TECTOBON BaJIMIHOCTH, KOTOpBIE SIBISIOTCS YHHUBEpCAJIbHBIMU, HanboJsiee 4acTo
WCTOJB3YIOTCS TIPU CTaHAAPTH3alMK METONUK. V3 HUX, B KOHTEKCTE HAIEero HC-
clieI0BaHMsl, HANOOIBIINI HHTEPEC MPEACTABISIIOT CTPYKTYpHAs M IPOTHOCTUYECKAS
BaJIUJTHOCTb:

AHacTa3u — 0 CTPYKTYpHOH BannaHocTH: «KOHCTpyKTHAs BalIMIHOCTbH TeCTa
MOKAa3bIBACT, HACKOJILKO €r0 pe3yIbTaThl MOTYT PACCMATPHUBATHLCS B KAUECTBE MEPHI
HEKOEro TEOPETHYECKOro KOHCTpyKTa» (AHactasu, YpOuna, 2009). lanHsii BUA
BIMIHOCTH UCIIOJIL3YETCS IPU U3MEPEHHUN KaKOTO-THOO CI0KHOTO IICUXUIECKOTO
(eHOMEHa (JINYHOCTH, UHTEIIEKT U Ap.), SBJISIETCS MOKA3aTeJIEM IOJHOTHI TECTa,
T. €. HACKOJIbKO TIOJIHO OH OXBAaThIBAET M3y4aeMblii (heHoMeH. Yalie Bcero CTpyKTyp-
Hasl BAJIMJHOCTb UCIIOIB3YETCS IIPU Pa3pabOTKe TECTOB, U1 KOTOPBIX TPaJULMOHHbIE
B3IJISI/IBI HA TPOBEPKY HE MOAXOAAT. JINUHOCTHBIE TECTHI U HEKOTOPBIE TECTHI CIIOCO0-
HOCTEH MHTEPIPETUPYIOTCS ¢ TOUKH 3PEHHSI KaYeCTB, ISl KOTOPBIX HE CYIECTBYET
anexBaTHoro kpurepus (Cronbach, 1955).

[Ipornoctuyeckasi BaIMIHOCTb — KPUTEPHH TECTa, 10 KOTOPOMY MOKHO IpeJi-
CKa3aTh XapaKTep Pa3BUTHUS U3MEPAEMOro mapaMeTpa B OyayIeMm, T. . HaCKOJIbKO
TOYHO IPOSIBUTCS WIN HE IIPOSIBUTCS ANArHOCTUPYEMbII NPU3HAK. AHACTA3U UCIIOJb-
3yeT MOHSTHE «IIpelicKa3aTeIbHasi BAJIMTHOCTEY, YTO HE MEHSIET CYTH OTIPE/ICIICHHS:
«IIpeICKa3aHue MO0 JaHHOMY TECTy B OTHOILEHHH JI000H KpUTepHaIbHOI CUTYaluH,
Tak U B 0oJiee y3KOM CMbICIIe TIpe/ICKa3aHus B MIpeieaX HEKOTOPOTro BpPEMEHHOT'O HH-
TepBanay (AHactasu, Ypouna 2009). Taxke cymecTByeT mpobdiemMa HepaBHOMEPHOTO
Pa3BUTHUS H3MEPSAEMOT0 IIapaMeTpa y pa3IMyHbIX JIIOEH U TOro, KaKOi IPOMEKYTOK
BPEMEHHU CUMTATh JOCTATOYHBIM AJISI OLEHKH IPOTHOCTUYECKOH BainaHocTU. UTo
JienaTh, €CJIM PECIIOHCHT OTMEYAeT y ce0sl CUMIITOMBI PEaKTUBHOM JACTPECCHH T10
pe3ysbTaTaM CaMOOICHKH (TecTa, OIPOCHOT0 METO/1a), KAaKOW MPOMEKYTOK BpEMEHU
CUMTATh KOPPEKTHBIM JAJIsl HOATBEpKACHUS auarno3a? Jlens, mecsu, roa? Wnm Mer
TOBOPUM O MOHUTOPHHTE MPEICMEHHOTO KOHTPOJISI Ha MPOTSHKEHUH ToJla, HAPUMED
(ITpuxa3z Munszapasa Poccun N 7491, 2020).

Uem Oobllie MPOXOJAUT BPEMEHH MOCIIE M3MEPEHHSI, TeM 0OJIbIlee KOITUIECTBO
(axTopoB TpeOyeTcst yUUTHIBATh NPH OLIEHKE POrHOCTUYECKOM 3HAYMMOCTH METOIH-
KM, 9TO IPAaKTUYECKH HEBO3MOXKHO. Trevethan, Hanpumep, paccMaTpuBaeT mpoodiIeMy
MIPOTHOCTUYECKON BaJIMHOCTH TECTOB MIPU NX CKPMHUHIOBOM HCIIOJIb30BaHUH, KOTa
I10JIb30BaTEIIb BOOOIIIE yaajdeHHO poxoauT TectupoBanue (Trevethan, 2017).

Pa300WweHHOCTH MUPOBbIX COOOLLECTB:
pasnuuus B cTaHAapTax BanMaHOCTU

Oco0yro rpynmy COCTaBISIOT CTAaHAAPTHI M PYKOBOJICTBA, PETJIAMEHTHPYIOIIHE
npouenypy Batuau3anuu Metoauk. Hanbonee u3BectHbIM siBisiercs: Ctanmapt 00-
pazoBaTeIbHOIO U IICHXO0JIOTHYecKoro TectupoBanms (Standards for educational and
psychological testing, 2014), pazpadorannsiii B CILIA (AERA, 2024) u crangapTsl
EBpormeiicko#t dhenmepannn mcuxonmorundeckuii acconmaruii ([TocTosHHBIN KOMH-
teT EFPA 1o tecram u tectupoanuto — SCTT). He menbuieil nomyinsipHOCTbIO
TTOJTB3YETCST PYKOBOJICTBO, pa3padoTaHHOe MeXITyHapOIHOW TECTOBOW KOMUCCHEH



108 A. H. Hukonaenko

(International Test Commission — ITC); cucrema kBanudukamuii or bpuranckoro
ncuxonornueckoro obdmiectsa (British Psychological Society — BPS), (Bartram,
2009; Palmer, 2006). locTatouHo BiusATeIbHOU sBisieTcs International Organization
for Standardization (ISO) — He3aBUCHMAasT HENIPABUTEIBCTBEHHAS MEXKyHAPOTHAS
OpraHu3auusiy», MO3ULIUOHUPYIOLIAsl CBOIO AEATEIbHOCTh KaK «MEXIyHapOaHBIC
CTaH/IapThl, CIOCOOCTBYIOIINE BHEIPEHUIO HHHOBAIIMH B TIPEO0JICHUH TIT00ATBHBIX
Bb130BOB» (ISO, 2024). Crannapts! ISO onuckIBatoT MpeUMyIIECTBEHHO TPEOOBAHUS
K TIpoIieccy, 00S3aHHOCTSIM KITEHTA U MOCTABIIMKAM YCIYT, & HE CTaH/IapThl METO UK
(Bartram, 2009).

Poccuiickuii cranapT TeCTHPOBAHUS NepcoHana, co3anublil B 2014-2015 rr. o
nHnnuaTuee HannonanbHoM KoH(enepanun «Pa3BuTne 4enoBeyecKoro Kanurana
(HK PUK), Bkrouaet TpeOOBaHUS HALIMOHATBHBIX U MEKAYHAPOIHBIX PYKOBOISIINX
TIPUHIIMATIOB TT0 pa3paboTKe W MPUMEHEHHIO TeCTOBBIX METOIHNK (XyceitHoBa, 2018).

Takum 00pazom, eciiu rOBOPHUTH O BATUAHOCTH ICUXOANArHOCTUYECKOTO HHCTPY-
MEHTa, TO B 3TO IMOHATHE TONAIAET caM MPOAYKT (METOAMKA), Mpotiecc (Tiporeaypa),
00513aHHOCTH KJIMEHTa (PECIIOHACHTA), 00sI3aHHOCTH MOCTABIIUKA YCIYT (Kaapbl).
Bcernma mm ot TpeboBanms coOnmomaroTcsa? PazdbepeM Ha mpuMepe KIIacCHYSCKHIX
METOAMK OLIEHKH JJMYHOCTH M CPAaBHUM UX CTPYKTYPHYIO BAJIUIHOCTH C HEHPOIUHT -
BUCTHYECKON MeToamkoil [Ipodaiinep+ Ha 6a3ze TEXHOIOTHH BUOPOM300paKEHUS
(Munkus, 2007; 2020).

CtpykTtypHaa sanugHoctb MMPI, 16PF, BFI, MNMpodannep+

— Munnecotckuii MHOronpo¢misHbIN onpocHuk (MMPI)
— Onpocuuk Kerrena (16PF)

— The Big Five (BFI)

— IIpodaiinep+ (Blitz Judgment program wmu BJP)

Metoauka MMPI — KIUHUYECKHUI OMPOCHUK, MPEKPACHO ceOs 3apeKOMEH-
JIOBaBLIMH B 00JIACTH AMArHOCTHKH MOTPAHUYHBIX COCTOSHUM ncuxuku. Lnpoko
MIPUMEHSIETCSI B TICUXUATPUH U KIIMHUYECKOH nicuxosoruu (tabum. 1). B To xe Bpems,
nccienoBanne /[psuyk MOCBSAIIEHO ONpPENEICHUI0 OMHOMOMEHTHON HAJEKHOCTH
[IKaJI, TUCKPUMUHATHUBHOCTH M MH()OPMaTUBHOCTH NMYHKTOB (BompocoB) MMPI.
[Tomyuennsle pe3ynpTaThl OOJIBLIEH YaCTHIO MOJATBEPKAAIOT NCUXOMETPUUECKYIO
BanuaHOCTs MMPI, HO U3-32 HEOTHO3HAYHOTO COJIEP’KaHUs BOIPOCOB (IIyHKTOB)
HaOJIr01aeTCs 3HAYUTENIBHBIN Pa30poc AaHHBIX; ObIIO IOKA3aHO, YTO BOMPOCH! (ITyH-
KTBI) C 0OpaTHBIMHU KJIFOUAMHU MOTYT BBICTYIaTh B KaU€CTBE MCTOYHHKA CHMYKEHUS
MX TUCKPUMHHATUBHOCTH MPH IICUXOJOTHYECKOM TECTUPOBAHUH OTAEIBHBIX TPYII
pecrionnenToB ([psiuyk, 2022). I'oBopst o Banuanoctu MMPI, Bpsbpuna numer:
«3HaHHe 0 TOM, Kakne (haKTOPBI HAa cCaMOM Jee «paboTaroT» B Tecte MMPI, kakum
00pa3oM peanbHO CTPYKTYPUPYIOTCS IyHKTHI 3TOTO TecTa MpH (HakTOpHO-aHAaH-
TUYECKOM HCCIEAOBAHMH, SIBISETCS OYEHb BA)KHBIM JIHA NOHHMAHHS CYIIHOCTH
«paboThl» TMYHOCTHBIX BONPOCHUKOB MPU U3YYEHUH CAaMOOLIECHOYHOTO BOCHIPUSITHS
IICUXMYECKOTO CTaTyca HCIBITYeMbIX. <...> KpoMe TOro, mo4yTu TpeTh IIyHKTOB
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OIPOCHUKA SIBJITFOTCS SIBHO «CUMITOMATHYECKUMIY (OTKPOBEHHO YKa3bIBAIOIIIUMHU
Ha OTPEICIIEHHBIC METUITUHCKUE CUMITOMBI). [IOHSITHO, 9TO B CUTYaIlllH SKCIIEPTH3BI
WCIIBITYEMBIN JJa)Ke C MUHUMAJIBHO Pa3BUTON PeQIIEKCHEH JIETKO MOXET YHTH OT
OTKPOBEHHOT'O BBIMIOJTHEHHS 3TOT0 TecTay (bpsopuna, 2009). Eme ogna nmpobiema
B ToM, 4T0 MMPI mmpoko npumensiercst B chepax, He peIHa3HAYCHHBIX JIJIS 3TOH
METOJIMKHU: TIPU NOMOIIM KIMHUYeckuX mkai MMPI uccienyroTcs ctaTyc Ncuxu-
YECKH 3/I0POBBIX JIFOJIEH, JeNaeTcsl BEIBOJ O MPOTHO3e X noBeneHuu (MupoHOBa,
2015; Kanuauna, 2007).

Metoauka 16PF nanpoTtus, npu Bcex HEOCIOPUMBIX JOCTOMHCTBAX 3TOU METO-
JIMKH, HE TIOJXOIUT JJIsl pabOThI C ICUXUYECKU 00JibHbIMU Jito MU (Williams, 1972).
W3 opuruHaibHOro METOAMYECKOTO pykoBoAcTBa no 16PF crano u3secTHO, 4TO
(baKTOPHBINM U KOPPEISIIIUOHHBIN aHAIN3 MPUMEHSUICS ¢ IEIbI0 JI0Ka3aTebCTBA
CTPYKTYpHOH BalUIHOCTH. [Ipwm 3TOM KOPpPENSIIMOHHBIA aHallu3 IMPOBOIUICS
Mexay mkaramu 16PF u mkanaMu Apyrux OoNMpOCHUKOB CO CXOJHOW TeMaTHKOM
mkai. Kerren: « 9T pe3yabpTaThl IOCIEI0BATEIBHO MOATBEPKIAOT 3HAYCHHUS IITKAJ
16PF. CyiiecTByI0OT MHOTOUHCIICHHBIE HE3aBUCUMbBIE HCCIIEI0BAHMSI, TTOKA3bIBAIOIIINE
TECHYIO CBs3b MeXx Ay mkaamu 16PF u mpyrumu mkamamu ornpocaukoBy (Cattell,
Mead, 2008). B aToM ke MeToAnYECKOM pyKoBoAcTBe KeTTen nuer o BEICOKO# Tpo-
THOCTHYECKON BAJIMTHOCTH CO CCHITKOW Ha CTOPOHHHE UCCIIEIOBAHNS JINYHOCTH TIPU
ITOMOIIM JIAHHOTO ONpOCcHUKA: «AHKeTa 16PF oka3anack 0COOSHHO MPOIYKTUBHO
B o0OmacT (pyHIaMEHTATBHBIX UCCIIEAOBAHIN IO M3MEPEHUI0 THIHOCTH. Hanpuwmep,
uccienoBanre 6a3oBoi cTpykTypsl imaHOCTH (Roberts et al., 2005) u ap.» (Cattell,
Mead, 2008). I[IpuBeaeHHBIC JaHHBIC BRITISAIAT YOSIUTCIEHBIMU TIPH YCIIOBUH €/IH-
HOT'O IOJX0/1a K MOHUMAaHHUIO JTUYHOCTH U €€ CTPYKTypbl. Kak nmokazan nanpHeimmii
ombIT, 16-hakTopHas Moaens THUHOCTH 0 KeTTemy TpanchopmupoBamack B ¢X0o1I-
Hy10 5-(hakTopHyI0 Moaenb Oombioi mstepku (BFI).

MeTtoauxa 6oabioii nsitepku The Big Five test (BFI) cuantaetcs aBTOPUTETHON
B paMKax JIMCIO3UIIMOHAILHOTO MTOIX0/1a OIIEHKH JTUYHOCTH. J[aHHBIH MOAX0] pac-
CMaTpPUBACT JIMYHOCTh KaK CTPYKTYPY, COCTOSIIYIO U3 Pa3HOYPOBHEBHIX 4epT. Uepra
JIUYHOCTH TTOHUMAETCS aBTOPAaMH KakK MPEeJIPacIiOIOKEHHOCTh BECTH Ce0s CXOTHBIM
o0pa3oM B IMpOKOM juarnazoHe cutyauid. Ctpykrypa metoauku BFI Bimovaer msith
(haKTOPOB BBICIIIETO MOPSIIKA, SABISIONINXCS 0a30BBIMU MPU U3MEPEHUU JTHYHOCTH
(Mumikesuy, 2016; John, 2008). BoibIiias 4acTh J0Ka3aTEIbCTB, MPEICTABICHHBIX
B MOJJIEPKKY MATH(PAKTOPHON MOJENH, BOSHUKIA HA OCHOBE COBOKYITHOCTH POJI-
CTBEHHBIX HCCJICIOBAHHM, KOTOPBIC CIEAyEeT pacCMAaTPUBATh KaK JTOKAa3aTEIbCTBO
HaJIe)KHOCTH, a HE 00OCHOBaHHE IIeJIECO00Pa3HOCTH PUMEHEHUS MATH(HAKTOPHOM
napajurmMbl. UHBIMU CJIOBaMU, 1OI00HBIE UCCIICAOBAHMSI MOYKHO pACCMATPUBATh KaK
CEepHI0 OHOTHITHBIX IOBTOPEHUH, a HEe KOHIENTYAIbHYIO IPOBEPKY MATH(DAKTOPHOM
monenu (Goldberg, 1990). Jlekcuueckuii moaxo, nexarniuii B ocnoBe BFI, yrBepxk-
JIaeT, 9TO OCHOBHBIE OCOOCHHOCTH JIMYHOCTH MOXKHO OOHAPYKUTH B CAMOM SI3BIKE,
Ha KOTOPOM TOBOPHT 4esioBek. Meronuka BFI nepeBenena Ha O0JIBIIMHCTBO S3bIKOB
MHpa, HO HE CTOUT 3a0BIBaTh, YTO €€ UCXOTHBIN SI3BIK — aHTITUHCKHMA, @ 3TO CO3/TaeT
HEKOTOpPBIC TPYAHOCTU B UHTEPIIPETAIIUU PE3YIbTATOB HOCUTENCH APYrUX SI3bIKOB
(x BOTIpOCY O pecTaHAapTH3AIHH, a ATO TI0 CYTH MEPECMOTP TECTOBBIX HOPM).
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Metonnka HelipoJuHrBucTHYeckoro mpodgaiannra Ilpodaiinep+ (BJP)
OLICHMBAET HE TOJBKO CO3HATEIbHBIC OTBETHl PECHOHACHTOB (KaK paHee Iepeyuc-
JIEHHBIE TICUXOINArHOCTUYECKHE METOJIWKH), HO U U3MEepseT MCUXO(U3NOIOTH-
YECKYI0 PEaKkLHIO0 PECIIOHAEHTOB BO BpeMsl MIPEABSABICHUS CTUMYJIOB C TOMOIIBIO
TexHoJiorun BuOpouzoOpaxkenus (Munkun, 2007; Munkun, Hukonaenko, 2017;
MunkuH u 1p., 2024). B otnudne oT KIACCHYECKUX NMCUXOAMATHOCTHYECKUX Me-
TOIUK CTUMYJbI B porpamme Ilpodaiinep+ npenbsasisioT B CTPOroM CTPYKTypH-
pPOBaHHOM TOPSKE, KECTKO CBSI3aHHOM CO CTPYKTYpOH JUYHOCTH, OCHOBAHHOM
Ha paBHO3HAYHOM MPECTABIECHUH JIMYHOCTH U3 12 MHOKECTBEHHBIX MHTENIEKTOB
u 12 nopoxoB nuuHocTH. HPOpMaMOHHO-U3MIECKUI TOIXO0]] K H3MEPEHHIO TICH-
XO(PH3UOTIOTHIECKIX PEAKIIHA PECTIOHACHTOB B mporpamme [Ipodaiinep+ mo3Bossier
MaTeMaTH4YeCKH aHAIM3UPOBATh YPPEKTUBHOCTD U CTPYKTYPHYIO BATUIHOCTD TIpEI-
JIOKEHHOW CTPYKTYPBI IMYHOCTH, TTOATBEPKAask POPMUPOBAHHUE KOPPEIUPOBAHHBIX
CyIepIIKall CIOCOOHOCTEH U MOPOKOB U3 24 HE3aBHCUMBIX M HEKOPPEIUPOBAHHBIX
COCTaBIIIONINX XaPAKTEPUCTHK JMYHOCTH. B 4eM-TO NBYXypOBHEBas CTPYKTypa
mmuHocTH [Ipodaiinep+ HamoMrHAaeT ABYXYpOBHEBYIO CTPYKTYpy onpocHuka 16PF
¢ ¢popMUpOBaHHEM BTOPOTO YPOBHS U3 5 TI00ANBHBIX XapaKTEPUCTHK HAa OCHOBE
16 epBUYHBIX XapaKTEPUCTUK, OJHAKO (POPMATIbHO 5 III00AIBHBIX XapaKTePUCTUK
16PF sBnsItOTCSI TAKUMH K€ HE3aBUCHMBIMH, KaK U 16 TIEpBUYHBIX XapaKTCPUCTHK.
HmeHHO 3Ta MOX0KeCTh MI00ANBHBIX U IEPBUYHBIX XapaKTePUCTHK THYHOCTH |1 6PF
MO3BOJIMIIA pa3padOTUYMKaM METOIUKH OONBIION MSTEPKH OCHOPUTH HEOOXOAUMOCTb
CYILIECTBOBaHMs 16 HE3aBUCHMBIX XapaKTEPUCTHK JINYHOCTH U CBECTU CTPYKTYpY
JUYHOCTH K 5 ¢akropam. OmHako, cTpykTypa metoauku [Ipodaiinep+ otnuuaercs
OT CTPYKTYpP APYTHUX METOJUK HE TOJBKO (OpPMaIbHON 2-ypOBHEBOW HMEpapXuei,
a TeM, YTO CYNEPLIKaJIbl WK IIKaJbl TII00aJbHOIO YPOBHS MaTeMaTHUECKH (a HE
JIMHTBUCTUYECKH) OTJIMYAIOTCS OT MEPBUUYHBIX 1IKaji. [lo MHEeHHIO pa3paboTuuKOB
[Ipodaiinep+ cTpykTypHast KOPPEKTHOCTH METOUKH MOATBEPIKIACTCS CIIeTYIOIINMHI
OCHOBHBIMH TMOJIOKEHHUSAMH, KOTOPBIE OTCYTCTBYIOT Y ICUXOMETPUUYECKUX aHAJIOTOB:

— I 1eHTUYHOCTBIO CTPYKTYPBI ONIPOCHUKA € MIPEANOoIaraéMoi CTpyKTypou JTrd-
HOCTH M MaTEMaTHYECKUM ITOIXOZ0M K IIPOBEPKE BAIMAHOCTH CTPYKTYPBI OIPOCHUKA
(MuskuH u ap., 2024). Y ananoros I[Ipodaiinep+ cTpykTypa JUYHOCTH OTIEIBHO,
a TpeIbsIBIIEHUE CTUMYJIOB HOCHUT IPOU3BOJIbHBIN XapaKTep OTHOCUTENIBHO UCCIIey-
€MOH CTPYKTYpBI. DTO BBI3BAHO HEOOXOIMMOCTBIO 3allyTaTh PECHOHACHTA, TaK KaK
eMHast CTPYKTYpa OIPOCHUKA yrpoiaet ero ¢anscuduxanuto. s [podaiinepat+
JKECTKasl CTPYKTypa He SABISETCS MPOOIeMOid, Tak Kak Hanbojee HHPOPMATUBHON
SIBIISIETCS] IICUXO(QU3HOIIOTHIECKAs PEaKIIUsl, KOTOPYIO CI0XKHO (HalbCUPHIUPOBATS.

— IIpunuunom 30H cpaBHenus (Backster, 1963), ocHoBaHHOM Ha )K€CTKOH CTPYK-
Typ€ OIIPOCHHUKA (CyHEpILIKabl CIIOCOOHOCTEH 1 MOPOKOB C(hOPMUPOBAHBI HA HApacC-
TaHUE YPOBHS dKCTPABEPCHH ), TIO3BOJISAIONIETO 00JIee YCTONYNBO U TOYHO BBIABIISATH
PEaKIIo UCTIBITYEMOTO Ha MPeIbABISIEMbII CTUMYIL.

— W 1eHTHYHOCTBIO YCIOBUH M3MEpEHHs] U MeTposiornueckuM noaxonom (CU,
2019; MunkuH, 2024) K TIpeabsIBICHUIO CTUMYJIOB H U3MEPEHUIO TICHXO(PU3HO-
JIOTHYECKOM PeaKINy, 3aKII0Yalouleiicsl IPekKIe BCErO0 B OJUHAKOBBIX YCIOBHAX
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pearupoBaHusl Ha CTUMYJIBI JIUIST BCEX UCTBITYeMbIX. [Ipodaiinept orpaHudnBaeT
BpEMSI pEaKIii Ha CTUMYJI KOPOTKHUM 5-CEKYH/IHBIM HHTEPBAJIOM, TaK KaK pPa3HOB-
PEMEHHBII HHTEPBAJI pearnpoOBaHuUs Ha CTUMYJI HE IT03BOJISIET KOPPEKTHO CPAaBHUBATh
PEaKIK PECTIOH/ICHTOB.

— COBMECTHBIM CHHXPOHHBIM aHAJIM30M CO3HATEIBHOM M 0eCCO3HATENLHOU pe-
axkiui. HeBO3MOXKHO TOTHOCTBIO XapaKTePU30BaTh CIIOKHBIH O0BEKT, aHATU3UPYSI
TOJIBKO €r0 CO3HATEIbHYIO YaCTh, MPU3HABAS [IPU STOM, 4TO OECCO3HATEIHLHOE BO
MHOT'OM OIPEJIeIIsieT IMYHOCTh uenoBeka (AHacrasu, Ypouna, 2009; Goldberg, 1990).

O6cyxaeHune

[Ipeamonaraercs, 4To MEXIyHApOJHBIE CTAHAAPTHI YIIPOIIAIOT IMPOIECcC Ba-
JTUIA3AIIN METOMUK. Ha TpakThKe jke MBI BHANM Pa300IIeHHOCTh MUPOBBIX CO-
o0IIecTB M OTCYTCTBHE €IMHOTO MOAXO0Ja K CTaHAAapTH3allMH METOAMK, ciadoe
MEXIUCIHUIIIMHAPHOE B3auMoaelcTBue. Kak uror, gake Xopomo 3apeKoMeHa0-
BaBIIHe ceOS METOIWKH OICHKH JMYHOCTH, YACTHYHO MPHU3HAHHBIC BAIHIHBIMHU
Y HaJeXHBIMHU, MTPOXOAT CBOH WHAMBUAYAJIHHBIA MyTh Pa3BUTHS (BaTUAM3AINU
W CTaHAapTH3aluu). MexXIyHapoaHbIe CTaHJAPThl OTIMYAIOTCS MEXIy cOoOOM Mo
pekoMeHaanuaM. B ogHuX cTaHgapTax caenaH akueHT Ha BaJuULALUH CaMOoro Ipo-
nykra (ITC, SCTT, BPS), B ipyrux — Ha KOMIETEHTHOCTH TIOJIH30BATENSI U BAJTU/IN-
3aruu kadecTBa mporiecca (crannaptsl [SO). [To maennto Bartram (Bartram, 2009),
KOMIIETEHTHOCTb IOJIb30BATENsl HAMIIYUIIMM 00pa3oM 00ecreunBaeTcsi CUCTEMOM
KBaJU(pUKALMKA, OCHOBAHHOM Ha CTaHJapTaX, B KOTOPHIX HauOoJblllee BHUMaHHUE
yAeJsieTCs 3HAaHUSAM 1 IPAKTHIeCKUM HaBBIKaM, HEOOXOIUMBIM JIJISI HCITOJTb30BAHUS
JIAHHBIX TECTOB B IAHHOM Habope cutyaluid. IHbIMU clioBaMu, pobdiieMa He TOJIbKO
B CTaHAApPTU3AllUU CaMOT'0 MHCTPYMCHTA (MCTOI[I/IKI/I), HO U B CTaHJapTU3alllU Kavdc-
CTBa MpoIecca U KOMIIETEHTHOCTH MOJIb30BaTelsl, 0 4YeM crpaBeyinBo 3asBisieT [SO.

CTpyKTypHas BaIHIHOCTh IICUXOTUATHOCTHYECKHX OIMPOCHUKOB HEpaseanMa
C KOPPEKTHBIM MOJENHPOBaHUEM CTPYKTypsl jJudHocTH (Digman, 1990). boms-
IMUHCTBO CYHICCTBYIOMIUX MCUXOJUATHOCTUYCCKUX METOJOB €ANHBI B CTPECMJICHUHN
MPEACTABUTH CTPYKTYPY JTMUYHOCTH MUHUMAJIBHBIM KOJTMUECTBOM HEKOPPEIUPYEMBIX
XapaKTEePHUCTHK, OJTHAKO B HACTOSIIEE BPEMSI OTCYTCTBYIOT OOIIETIPUHSTHIE MTOIXO0-
IIbl, 00OCHOBBIBAIOIINE MOJTHOTY XapaKTEPUCTHK JIMYHOCTH, KAXK/IbIH pa3padoTInK
MICUXOJUArHOCTUYECKON METOJNKHU MPEICTABISAET CTPYKTYPY JIMYHOCTH B COOTBET-
CTBHMHU CO CBOMMH yOSKIeHUSIMH. be3 hopMHUpoBaHHs €ANHOTO MOAX0a K CTPYKTY-
pe TUYHOCTH U TIOSIBIICHUS €IMHBIX METOJ/IOB MPOBEPKH CTPYKTYPHOU BAIHTHOCTH
NMCUXOAUATHOCTUYCCKUX MCETOJAHMK HEBO3MOXCH IIPOrpecc B TIICUXOJIOTHUECKON
HayKe, KOPPEKTHAs OLEHKA KauecTB JMYHOCTH U MPOTHO3MPOBAHUE MOBEICHUS.
Bo3MosxHO, uTO0 MHPOPMALMOHHO-(DU3HYECKHH MOIX0/ K OLIEHKE XapaKTePUCTUK
JIUYHOCTH, MATEMaTHIECKHI MOJIX0]] K OIEHKE CTPYKTYPHOH BaIMIHOCTH METOIUK,
MIPEeUIOKEHHBIN paspadorunkamu [Ipodaitnep+ (Munkun u ap., 2024), mO3BOJIAT
06’I)€KTI/IBHO CpaBHUBATL CYIIECTBYIOLINE IICUXOJUATHOCTUYCCKNUEC MCTOANKA U HaUTH
Jydliee peleHue.
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3akntoyeHue

Ha npumepe cpasuennst MMMP, 16PF, BF5, Ilpodaiinep+ mMbl cTamkuBaeMcs
C CUTYyalMeH, KorJa pa3Hble OAXO0/bl K TOHUMAaHHIO CTPYKTYPBI INYHOCTH MPUBOJIAT
K BBIOOpPY pa3HBIX WHCTPYMEHTOB /ISl €€ OLEHKH, pa3HbIM HHCTPYMEHTaM OICHKHU
CTPYKTYpPHOH 1 MPOTHOCTUYECKON BaTUIHOCTH. CIIOKUBILASCS CUTyalUs IPOSBIISIET-
sl B pa300IIEeHHOCTH MUPOBBIX podeccrnoHanbHBIX coodmecTB (AERA, ITC, EFPA
u SCTT), oTCyTCTBHH €IMHOTO NOJX0/1a K MOHUMAHHIO M OLEHKE JIMYHOCTU U KaK
CJIEJICTBHE — OTCYTCTBHE €IMHOTO CTAaHAAPTA IICUXOJIOTHYECKOTO TECTHPOBAHMS

BoJBIIMHCTBO TICHXOJOTHYSCKUX MeToauK (Bkiatouas MMMP, 16PF, BFS)
OCHOBaHBI Ha MPEIBSIBICHUNA CTUMYJIOB, C TIOCTenytolel Gpukcanueir ToIbKo co-
3HATEJIbHBIX OTBETOB PECHOHJEHTA, T.€. MOJyUYEHHBIC PE3yJIbTaThl OIBEPIKECHBI
(akTopy colManbHON KeIaTenbHOCTH. JJaHHOE 00CTOSATENBCTBO HE YMAISET J10-
CTOMHCTB 3TUX METOJMK M, BO3MOYKHO, HE CHI)KAET X CTPYKTYPHYIO BAJIUJAHOCTb,
HO CTaBHT IOl COMHEHHE BEPOSITHOCTh IIOCTPOEHHUS TOYHOTO NTPOTHO3a MTOBEICHUS
Ha CKOJBKO-HUOYb MPOIODKUTENIBHBIN IPOMEXYTOK BpeMeHHU. Takxe, He ycTa-
HOBJICHO, KaKOH MPOMEXKYTOK BPEMEHH M KaKoe KOJHYECTBO M3MEPECHHU OyIyT
JOCTaTOYHBIMH [UI IOCTPOEHUS 1OJTOCPOYHOI0 IPOTHO3a IOBEAEHUS (€CIIN TaKoe
BO3MOXKHO).

Bce onucannble MeTonuku oObeAMHAET Teopusi MUHKHHA, MIPeICTaBIIAIOMIas
CTPYKTYpPY JIMYHOCTH B BUJI€ MATPHIIBI HE3ABUCUMBIX TIEPEMEHHBIX XapaKTEPUCTUK
JIMYHOCTH MIEPBUYHOTO YPOBHS, C(HOPMHPOBAHHBIX B KOPPEIUPOBAHHbIE U CTPYKTY-
pupoBanHbie cynepiikansl (Munkus, 2024; Muskus u ap., 2024). OnpoGoBanue
JNaHHOM Teopuu Ha HauOoJiee MOMYJSIPHBIX METOAMKAX HCCIIECAOBAHUS JIUYHOCTH
U CpaBHEHHE MOJYUYEHHBIX PE3YIbTaTOB, BO3MOKHO, IIO3BOJIUT NPUOIU3UTCS K 00B-
€IMHEHUIO [I0JIX0JJ0B Pa3JINUHbIX METOIUK, CPABHUTh UX CTPYKTYPHYIO BaJIUIHOCTD,
HalTH ONITUMAaJIbHbIEC PEILICHUS] CTPYKTYPHI OIPOCHUKOB | BBIOpaTh Hanboee 3ddex-
THUBHBIE CPEJICTBA MCCIETOBAHUS JINIHOCTH.
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Anunomayua: B cmamve paccmampueaemcsa npooaema yeadcumenbHo20 OMmHOUEHUs
K TUYHOCMU U OVULEBHOMY 300POBbI0 HCUBOMHO20 (OOMAWHUX KOULEK) 6 Nepuod NnposedeHus
HayuHbIX dKCcnepumenmos. Ipeonazaemcs ucnonb306amy cogpemenvle Yu@dposble mexHonocuu —
110 Vibraimage Prol0 na 6aze mexnonocuu eubpousodpadceHusi Kak 2yMAanHbulil U MOYHbLL
Memoo uccredosanus mexyujeco ncuxo@usuonocudeckoeo cocmoanusn (IIOC) scugommbix.
Ipeocmasnenuvt pe3yrvmamel cpasHumenvrHo2o ananusa mexywezo IHHOC domawmnux xowex npu
PA3ZHBIX BUOAX €CMECMBEHHO20 NOBEOCHUS: CHA (eCMeCmMEeHHbLI PUUOIOSULECKULL COH), Nepuood
000pcmeosanus, Ha (hoHe HeUMPAIbHO20 IMOYUOHATILHO20 COCIMOAHUSA, Nepuooa 60OPCMBEO8aH s,
Ha (hoHe NOTOICUMENLHBIX IMOYULL (NOCTE 8KYCHOU e0bl Unu 1ack xo3suna). [Toxasana 3asucumocnms
n08e0eHecKol aKMusHOCMU doMauHux Koutexk om mexyujeeo [1OC.

Kntoueswvie cnosa: oomawnue Kowku, nogeoenue Koulek, NCUXoPu3uoao2uieckoe cocmosmue,
@usuonocuueckuil con, 600pcmeosanue, HACMpoeHue KOWK, 2YMAHHOe 00paweHue ¢ HCUBOMHBIMU,
8UOpOU30OpAdICEHUe

What Cats are Silent About: Analysis
of the Psychophysiological State of Domestic Cats Using
Vibraimage Technology

Yana N. Nikolaenko, Valery A. Akimov

Elsys Corp, St. Petersburg, Russia
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Abstract: The article discusses the problem of respect for the personality and mental health of
an animal (domestic cats) during the period of scientific experiments. It is proposed to use modern
digital technologies — VibraProl0 software, based on vibraimage technology, as a humane and
accurate method for studying the current psychophysiological state (PPS) of animals. The results
of a comparative analysis of the current PPS of domestic cats during different types of natural
behavior are presented: sleep (natural physiological sleep), the period of wakefulness, against the
background of a neutral emotional state; period of wakefulness, against the background of positive
emotions (after a delicious meal or the caress of the owner). The dependence of the behavioral
activity of domestic cats on the current PFS is shown.

Keywords: domestic cats, cat behavior, psychophysiological state, physiological sleep,
wakefulness, cat mood, humane treatment of animals, vibraimage
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Tonbpko ABa BHJA JKUBOTHBIX CTAIH YICHAMH
JOMAIITHET0 Kpyra 4eloBeKa He KaK IUICHHHKH
1 OBUTH IPUPYYEHBI HE C TOMOIIIBIO IPUHYKACHHS.
51 umero B BUIy cO0aKy M KOIIKY

Konpao Jlopeny

BBepeHue

JlomaniHue KOThl M COOAKH JIABHO CTaIl 00BEKTOM IPUCTATLHOTO BHUMAHUSI YUCHBIX
pa3IUYHBIX 00JIACTEH: OT OMOJIOTHH, XUPYPTUH, (apMaKOJIOTHH A0 (PH3UOIOTHH TO-
JoBHOTO Mo3ra uenoBeka ([1asmos, 1951). B To e Bpemsi, KOJTMYECTBO UCCIISIOBAHHIA,
TTOCBSIIIICHHBIX TIOBEICHUIO CAMHX KOIIEK HempocTuTenbHo Maio (bepesuna, 2012).
BopIuast yacTh 3TUX UcCeJOBaHNI HAPaBJIeHa Ha COOTHECCHUE BHELIIHETO TIOBE/ICHUS
YKHBOTHOTO (IT03BI, CMEHA 1103, MEMHKa) ¢ TIporuHo3oM ero noseaeHus (Gulla, 2022).
Tak, HarpuMep, PUCYHKH MUMHKH )KHBOTHOTO MOXHO BCTPETHUTH B paboTax [lapsuHa
(dapeun, 2001) u JIopenna (JIopentr, 1994), hororpaduu u pucyHKH )KUBOTHBIX B pas-
HBIX TI03aX — B paboTax Leyhausen (Leyhausen, 1973) u bepesunoii (bepesuna, 2012).
Xaitan (Xaitam, 1970) muImeT o ToM, YTO «IBIKEHHS )KUBOTHBIX MOJKHO OTIHCATh IBYyMSI
CIOCcO0aMH: TT0 TIPOCTPAHCTBEHHO-BPEMEHHOW OpraHM3alluy MBIIICUYHBIX COKPAIICHHH,
COCTaBJISIFOLIMX OTU JBIKEHUS, M TI0 UX pe3yIbTaTamMy», a caMo MOBEACHHUE, YaCThIO
KOTOPOTO SIBJISIFOTCS IBUOKEHUSI, MOYKHO KIIACCU(UIIUPOBATH IO TIPOUCXOKACHHUIO «IT0
OO0IIMM MPEIKOBBIM (hopMam» U «IpruodpeTeHH0e». COOCTBEHHO, ONTUCAHUE MUMUKH
YKHBOTHBIX C TTO3UITNH PEPISKTOPHOTO JEUCTBHS XOPOIIIO M3BECTHO O BpeMeH [lapBu-
Ha ([apsun, 2001). Hayunas nesirensrocts Leyhausen (Leyhausen, 1996) BrizbiBaet
0COOBI MHTEpEC, TTOCKOIBKY OOBEKTOM CTANT WCKIFOUYUTENFHO KOIIKU: JIOMAITHHE
W TUKHE. ABTOP M3y4aeT MOBEJCHUE KOILEK, CPAaBHUBACT MOBEACHHE AUKUX (0OJIb-
IIMX) ¥ JOMAaITHUX (MajbIX) KOIIEK; aHAIN3UPYET TOCIe0BATEIbHOCTD JeUCTBUI
B TMOBEJICHUHU KOILEK, BIUSHUE BHEIIHUX pa3apaxkuTenel (royiol, He3HAKOMOE Mpo-
CTPAHCTBO | JIp.) Ha TTOBEICHIE YKUBOTHOTO: «Mrpa, JIOBIS 1 ymepIBIIeHHe (T00bI4M)
MIPOMCXOAUT Y TOJIOAHBIX KUBOTHBIX TaK ke, Kak 1 y chIThiX» (Leyhausen, 1996).
Opnnako nMeHHO padoThl Leyhausen moka3eIBarOT, HACKOIBKO CIIOKHO TIEPETIICTAIOTCS
JpEeBHEHIIIE MHCTUHKTHI C COLUABHBIM TOBEICHUEM JOMAIIHUX KoleK. O4eBHIHO,
YTO €CJM He MHCTUHKTHI MM TOPMOHAJIBHBIH CTaTyC BBICTYHAIOT OOy IUTETHHON CHITOM
MOBEJICHHUS] KOLIKH, TO O KOLIKaX BOOOIIE MaJIO 4TO N3BecTHO. CyIeCTBYET PHCK TOTO,
YTO YeJIOBEK aHAJIM3UPYET IMOBECHHE KOIIEeK, COOOPa3HO MPEJICTABICHUSM YeTIOBeKa
0 KOILIaYbeM MOBeJIeHUH. UTo ke Ha cCaMOM Jiefie YyBCTBYET KOLIKa, KaK UyBCTBA KOILIKH
BIIMSIOT Ha €¢ MOBEJACHUE, KaK MPH dTOM M3MEHSIETCs MCUX0(U3HOTIOTNIecKoe CO-
CTOSIHUE — MBI HE 3HACM.

Hapsiny ¢ kponukaMu, KpbicaMl U CBUHBSIMU, JIOMAIIHUE KOThI M COOAKH CTall
«YIOOHBIM» U «JICTIEBBIM MATEPUAIIOM TIPH MTPOBEJICHUH HAYYHBIX IKCIIEPUMEHTOB.
Komek 1 cobak MHOTO, OHH JIOBEPSIIOT UelioBeKy. K coxaneHuo, He Bce HaydHbIE dKC-
MIEPUMEHTHI OTINYAIOTCS TYMAaHHOCTBIO (BXKUBJICHUE JIEKTPOJIOB, METUKAMEHTO3HAS
KOMa, IPUMEHEHHE DKCIIEPUMEHTAILHBIX MEAUIIMHCKUX TpenapaToB u ap.). B co-
BPEMEHHOM OOII[eCTBE BO3HHUKAET AMJIEMMa: C OJJHOW CTOPOHBI OOIIECTBO aKTHBHO
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Pa3BUBACT MU TYMAaHHOTO OOPAICHUS C 5KUBOTHBIMU, C IPYTOil — TpeOyeT OTKPBITHI
W CBepIICHHH B 00JIaCTH MEIUIMHEL, (PapMaKOIOTHH, XUPYPrHH, OMOJIOTHYECKUX HaYK.
I'oBops cioBamu Jlopenua: «51 yBepeH, 4to, eciii ObI MHE IPUILLIOCH CAMOMY YOUBATh
JKHBOTHBIX, KOTOPBIX 51 €M, Ha MOW CTOJI HUKOTJIa HE MOoMajand Obl CyIIecTBa, IO
HHTEJUIEKTYaJIbHOMY YPOBHIO BBILIE PHIOBI MIIM — B KpaltHeM citydae — Jisirymkn» (Jlo-
peni, 2023). MoXHO 71 coYeTaTh WAeu TYMaHHOTO 0OpaIieHus ¢ >KUBOTHBIMH C 3KC-
MEPUMEHTAIBHBIMU HCCIIeIoBaHUAMU? B 3TOi1 HEeOOIbIIOH cTaThe X04UeTCs II0Ka3ath,
YTO TAKOH OTBIT BO3MOKEH, 0J1aroapsi COBpeMEeHHBIM UPPOBBIM TexHomorusM — [10
Vibraimage 10PRO Ha 6a3e Texnonorun Budponzodpaxenus (Munkun, 2007; 2020).
Lenb uccnenoBanus: OECKOHTAKTHBIN aHAIN3 TEKYIIETO TICUXO()U3UOIOTHIECKOTO
cocrosuus (IIPC) momamHUX KOLIEK NPU PA3JIMYHBIX BHUAAX €CTECTBEHHOIO I10-
BEJICHUS: CHA (€CTECTBEHHBIH (PU3MOIIOTHUECKHIA COH), TIeproia 00IpCTBOBAHUS, Ha
(hoHe HEHTPaJIbHOI'O SMOLMOHAIBHOTO COCTOSIHUS; TEpHOAa OOAPCTBOBAHMS, Ha (hOHE
TIOJIOKUTENIBHBIX IMOINHI (TIOCTIe BKYCHOM €/Ibl MJIH JIACK XO3MHA).

MaTepMan bl U MEeTOAbI

OOBeKT uccneoBaHus: 2 JOMAITHUX KOTa (MalbuUKH), IPEJACTaBUTENN aOucC-
CHUHCKOU W TalCKO# mopox Korek: KOT Ky3si — YHCTOKPOBHBIM KOT aOMCCHHCKOM
MOPOJbL, IO JaHHBIM aMepHrKaHckoi cuctembl Cat Fanciers Association (CFA), Bo3-
pact — 1 rom; koT Kprcc — 9MCTOKPOBHBIN KOT TalCKOM MOpopl, Mo nanaeiM World
Cat Federation (WCF), Bo3pact — 10 Jer.

Wamepenns texymero [1OC KUBOTHBIX MPOBOIMUINCE B KBa3HUCTAIMOHAPHOM
COCTOSIHUH:

— BO BpeMsl CHa (eCTeCTBEHHBIH (PM3UOJIOTHIECKH COH, 0e3 MeINKaMEHTO3HON
CTUMYJISLIUN);

— BO BpeMs repuojia 00IpCTBOBaHMs, HA (JOHE HEUTPAITEHOTO YMOIMOHAILHOTO
COCTOSTHHUS;

— BO BpeMsl iepuojia 001pcTBOBaHMs, Ha (POHE MOJIOKHUTEIBHBIX IMOIUH (Myp-
JIBIKAHKE TTOCIIe BKYCHOM €JIbI FITH JIACK XO3SIMHA).

BuneochéMka KOTOB Benach co cMapT(oHa, yCTaHOBICHHOTO Ha ITaTtuB. Bee
BHJICO(parMeHThI 3aITUCHIBAINCh B BEICOKOM paspernennn: 1080%1920, FHD. 3a-
TEeM BUJCO ObLIO CKaTo 110 pasMepa 456x800 s nmocneayromieiit oopadorku B [10
Vibraimage 10PRO (mpousBoxactBo kommnanuu Jicuc, Cankr-IletepOypr, PD) Ha
0as3e TexHOJIOrMU BUOpOM300paxkeHusi. KauecTBeHHAss M KOJIMYECTBEHHAs OIICHKA
muHamukw [1OC xuBOTHBIX ocymecTBisach mpu nomoinu 110 Vibraimage 10PRO
(Munkus, 2020). [IponomKUTenbHOCTh Kaxaoro BuaeodparmMenta — 60 c, u3
KOTOpBIX aHanu3upoBaicsa oTpe3ok B 20 c. Tekymee IIDC ananu3upoBaiock no
CJIEYIOIUM MapaMeTpaM: arpeccus, CTpecc, TPEBOKHOCTh, ONTACHOCTh, YPaBHOBE-
IIEHHOCTh, XapU3MaTHYHOCTD (TI0Ka3aTellb PeruCTPUPOBAJICs, HO HE HHTEPIPETH-
poBaJics), SHEPTUUHOCTh, CAMOPETYJISALUsA, TOPMOKEHNE, HEBPOTU3M, JIEIIPEecCHs,
CYacThe, MO3UTUBHBIE IMOITIH, HETATHBHBIE AYMOIINH, (PH3HOIOTHIECKUE TIPOIIECCHI.
[Tpu nntepnperanuyu napamMeTpoB Tekyero [OC kolek nernoabp30Baich KPUTEPUH
oreHkd napameTpoB [1DC genoseka (MunkuH, 2020).
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ATnyeckune npUuHUUNLbI

Uccnenosanne [1OC kormex MpoBOAMIOCH C YBAKEHUEM K JTUYHOCTH U 00pa3y
YKU3HU KUBOTHBIX. KOTBI KMJIM B MPUBBIYHBIX JUIsI HUX YCJIOBHSIX NMPOKUBAHMUS:
ponHOIl oM, mpeamMeTsl o0uxoaa (JIe)aku, MUCKH, UTPYIIKH), PAIMOH THTAHUA,
pexxuM J1Hs. JKUBOTHBIE HE HCTIBITBIBAIIN CTPECC, CBA3aHHBIN C N3MEHEHUEM YCIOBUI
MIPO>KUBAHUS, IPUBJICYCHNEM HE3HAKOMBIX JIUII K TIPOLIEAYPE UCCIEIOBAHUS; HE TTO/I-
BEPrajiuchb MEJMKaMEHTO3HOMY BO3JCHCTBHUIO HIIH JIIOOOMY JPYyroMy HEraTUBHOMY
BO3/IEIICTBUIO CO CTOPOHBI uesioBeka. Ha mpoTskeHuu BCero nepuoia Uccie10BaHus
00a KOTa YyBCTBOBaJIM ce0s1 XOPOILIO, BUANMBIX IPHU3HAKOB 00JIE3HH HE HAOI0AANI0Ch.

KoHTponb kayecTBa BUAEOU300paKeHuUs.
PacnpocTpaHéHHble OWNOKN Npu BUACOCHEMKE XKMBOTHOIO

Ha nanenu nncrpymentos [10 Vibraimage 10PRO umerotcs 4 pexumMa BUI€OU-
300pakeHms: 00bIIHOE M300pakeHue (pexxum LD), Budponzodpaxenne (pexum VI),
aypa Ha peanbHOM H300paxkenuu (pexum AR), aypa Ha BuOpouzoOpaxkenuu (pe-
UM AV), IpuBeJIeHHbIE HA PUCYHKE 1.

" e e[ o

Puc. 1. PasHble pexumbl 8uOe0ou306paxxeHusi Mpu CbeMKe KOmos:
VI — subpou3sobpaxeHue; AV — aypa Ha subpousobpaxeHuu; AR — aypa Ha peanbHOM
usobpaxeHuu, LD — obbi4HOe u3obpaxkeHue

JKMBOTHOE — OCTATOYHO CJIOXKHBIM OOBEKT Al BULEOCHEMKH, TeM Oolee eciiu
3aMMCaHHOE BHUJIE0 MCHOIb3yeTcs 1 u3mepeHus napametpos [IOC. CrioHTaHHOE
MTOBEJICHNE JKUBOTHOT'O HE BCETJa COTJIaCyeTcs ¢ OOIMMHU TPeOOBaHUAMH K KauyeCTBY
MOCTYTAIOLIEr0 BUACON300pakeHus. B oTiume ot 4enoseka, KOTOPbIH IOHUMAET, YTO
HY’KHO CUZIETh HEIOABIKHO NIEPEJT KaMEPOI, HEJIb3s1 TPOraTh JIMLO PyKaMH, pa3roBapu-
BaTb, 36BaTh, BEPTETh I'OJIOBOM, KOT — 3TOT0 He IoHUMaeT. Crismiee *KUBOTHOE CHUMATh
HE CJI0KHO, & BOT OOAPCTBYIOIIee — HAMHOTO CIIOKHEe. boapcTByromuii KOT MoxkeT
B CAMBIM HEMOIXOAAIINI MOMEHT ChEMKH PEIINTh, YTO €My HaJ0 «Pa3MATh JarbD»,
no4yecaThb YUIKO, Ha4aThb 3€BaTh WJIKM MIPOCTO, B MOPBIBE KOTSIUbCH HCXHOCTH, HA4YaTh
JIACTUTHCA K X035MHY. K coxxanennto, nogoOHOe BUIEO HE CIIEAYET UCTIONb30BATh IS
MaTeMaTHUYECKUX PacyeTOB: MAaKPOABHKEHHS KUBOTHOTO (KaK M UeJIOBeKa) CO3/1at0T
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MIOMEXH IIPY aHAIN3€e MUKPOBIKCHHUH, Ha KOTOPBIX Oa3upyeTcst TEXHOIOTUs BUOPO-
n3o0paxkenns. [lomexu oT MaKpoABMKEHUH XOPOIIIO BUIHBI B pexknume AV (puc. 2).

Puc. 2. Pexxum AV: a) cepust 0OHOMUIMHbIX MakpoO8uUXXeHUU 207108kl KOma, peaHasi aypa;
6) npasurnbHoe u3obpaxeHue Koma, cmaburbHas aypa

Cepust MaKpOJIBHKEHHH (TPSICET yIIaMH, BEPTUT MOPJOH MJIH 3€BaeT) MPUBOIUT
K CHIDKEHHIO KaueCTBa BUICOM300paKeHNS, OINOKaM IpH pacdeTe mapametpoB [1OC
XKHUBOTHOTO. CTaHOBHUTBCS TPYJHO PAco3HATh OOBEKT BUIEOCHEMKI: MAKPOIBIKEHHS
HaKJIaIBIBAIOTCS IPYT Ha APyTa, BOZHUKAET dPPEKT «KIIKChD» (HE BUAHBI I71a3a, HOC,
YCBI, JayKe KOHTYp T'OJIOBBI HE BUJICH). Pa3opBaHHas1, MOIYEPKHYTO aCUMMETPHYHAS
aypa BOKPYT pa3MbITOrO KOHTYpa rOJIOBbI — XapaKTEPHbIN MPU3HAK HEKOPPEKTHON
BUACOCHEMKH (puc. 2a). [Ipn KoppeKTHOH BHICOCHEMKE aypa IPUIICraeT K KOHTYPY
T'OJIOBBI )KUBOTHOI'O, XOPOILIO BUJACH CaM KOHTYP I'OJIOBEBI, I'Jla3a, YIIKH, HOC, T. €. HCT
a¢dexTa KISKCBI, XOPOIIO BUICH caM KOT (pHc. 20).

Puc. 3. Cmabunu3zauyusi subpousobpaxxeHusi nocrie 00HOKPamHO20 MaKpOOBUXKEHUS
201108kl KOWKU, pexxum VI (a), pexxum AV (6, 8)

Ha pucynke 3 mocienoBaTeIbHOCTh CTAOMIN3alUU BUOPOM300PaKEHUS TIOCIE
TOr'0, KaK KOT OJIHOKPATHO MOBEPHYJI MOpaY: puc. 3a — pexum VI, puc. 36 — pe-
KHUM AV, a 3aTeM BepHYJI B HICXO/IHOE MoJIoeHue (puc. 3B, ). M300paxkeHre MOP/IbI
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KOTa cTabmim3upoBaniock. B pexxume VI xopoio BuieH MBETHON MPO(UIb MOP/IBI
KOTa, KOTOPBII OCTAJICS TTOCIIE TOT0, KaK KOT BEPHYJI F'OJIOBY B MCXOIHOE TIOJI0KEHNE
(puc. 3a). B pexnme LD (00b1uHOE BHI€0) OJHOKPATHBIE MAKPOIBHIKEHUS OCTAIOTCS
HE3aMEUCHHBIMH, YCKOJB3AI0T U3 TOJISI 3peHws Habmronatens (puc. 3r).

B nmpuBeieHHOM prMepe NPUCYTCTBYET ellie OJ/[Ha OIIMOKa 3aMEeTHAs Ha BUOPO-
M300paXkeHue: IIyMbl, BUOpaIuu Kamepsl (puc. 3a, 0, B). Bo3HuKIIIee «CBEYCHHE»
PHCYHKa TIOKphIBaja (JTF000ro parMeHTa HHTEphepa 3a MpejiellaMi KOHTYpa TOJIOBHI),
Ha KOTOPOM JISKUT KOT — CJIEJICTBHE BUOpAIMU MTOBEPXHOCTH HIIH CAMOW KaMmephl.
Hampumep, yenoBek cen Ha KpoBaTh, HA KOTOPOH CHIUT KOT U MPOU3BOJIUT BHUJIC-
OCBEMKY, JIepKa KamMepy B pykax. Uto npoucxoaut? M30bITOK MaKpOIBUKCHHI OT
PYK deroBeka (KaMepa JI0JKHA ObITh yCTaHOBIICHA Ha IITATHBE) U €ro Teja (cerl Ha
KpOBaTh, a JIOJDKCH OBUT HAXOJUTCS PSZIOM C KPOBATBIO) CO3/IAI0T IIOMEXH.

MBI IEpEeYNCITUIIN JIATTH CaMble TIOYJIIPHBIE OMIHOKHA BUAEOCHEMKH KUBOTHOTO
BBISIBJIsSIEMblE BUOPOM300pakeHNEM, HO IMEHHO TaKOTO TlaHa OMIMOKM 4acTo cTa-
HOBSITCSI TIEPBONPHUYNHON HEKOPPEKTHBIX PACUETOB M TIOPOXK/IAIOT JIOXKHBIE BHIBOJIBI
10 pe3yJibTaTaM UCCIIeI0OBaHMS.

Pe3yn bTaTbl uccrnenoBaHus

3HAKOMCTBO C 00BEKTOM HMCCIICIOBAHUS ITPH MIOMOIIU TEXHOJIIOTUH BUOpOHU300pa-
kerust: kot Ky3s u kot Kpucc (puc. 4).

Puc. 4. ®omo u subpousobpaxeHue domMalwHux komos: a) kom Ky3s, abuccuHckas
nopoda; 6) kom Kpucc, malickasi mopoda
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Kak okazanock, BuOpon3zoOpakeHHe YeI0BeKa U KOIKH UMEET MHOTO 0O0IIero,
HO ecThb M oTianuus. Hanpumep, y yernoBeka caMmble THHAMHYHBIE YacTH BUOPOU30-
OpaxkeHust — ryOBI W I1a3a, a y KoTa — IJ1a3a, Y u Buopucce (puc. 1, 2, 3, 4).
Bubpuccsl — ocsizarenbHble MEXaHOYYBCTBHTEIbHBIC UIMHHBIE JKECTKHE BOJOCHI
MHOTUX MJIEKOITUTAIONINX, BBICTYIAIOIINE Ha/l TOBEPXHOCTHIO MIEPCTHOTO MOKPOBA.
Y OoJBIIMHCTBA KOIIEK Ha IeKax mo 2—3 BUOpHCCa, HA BEPXHEU U HIKHEH ry0e
mo 13, na manmax no 6 (Hemommsmuii, 2024). imeHHO BHOPHCCHI U OOJIBIIHE TTO/-
BIDKHBIE YIITU JIETIAIOT aypy KOTa TaKOi HEITOXOKel Ha aypy 4eJloBeKa.

PaccmoTpum, ects i cBsA3b Mexkay napamerpamu Tekyiero [1OC n nosenenuem,
Ha pUMepe HHIUBHIYyaTbHOTo npoduist kota Kysu (puc. 5). [IpoBenem cpaBHUTENB-
ue1ii ananmm3 [IOC Bo Bpemst cHa; eproia 00apCcTBOBaHMS, HA (POHE HEHTPATHHOTO
AOMOIIMOHAIIEHOTO COCTOSHHS; TIepro1a 00PCTBOBAHUA, Ha ()OHE TTONOKHUTEITHHBIX
9MOLMH (TIOCIe BKYCHOW €/1bI MIIM JIACK XO35MHA).

Tleproa GoapcTBoBAHAA, Ha
m B doHe HeliTPATEHOTO

IMOLHOHATEHOTO COCTORHIA

5 Tleprox GOAPCTBOBAKMA.
Ha HOHE MOTORITETLHE
3nouit

l h | I Cau
1 2 3 4 § 7 8 10 11 12 13 4

nec
Puc. 5. lndusudyarbHbIl npoghurib mekyuweao NPC npu pasHbix sudax nogedeH4yeckol
akmusHocmu koma Kysu

YcnoeHble obo3HadeHusi: 1 — aegpeccusi, 2 — cmpecc, 3 — mMpPesoXHOCMb, 4 — 0nacHOCMb,

5 — ypasHoseweHHocmb, 6 — Xxapu3mamuyHocmb (He aHanuaupyemcsi 8 OaHHOM uccrie-

dosaHuu), 7 — 3HepauyHocmb, 8 — camopeaynayusi, 9 — mopmoxeHue, 10 — Hegpomu3m,

11 — OQenpeccus, 12 — cyacmbe, 13 — no3umueHble smouyuu, 14 — HeeamugHble 3MOUUU,
15 — ¢pusuonoeuyeckue npoyeccesil.
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Bo BpeMs cHa y KOTa ObUIH 3aperuCTPUPOBAHBI MUHUMAJBHBIC 3HAUCHUS TAKHX
nokaszaresneii kak: snepruatocts (14,8%), Topmoxenue (15,9%), TpeBoxknocTts (20,1),
arpeccus (28,7%). O6muii hoH nmo3uTHBHBIX 3Monui (52,3%) npeobnamaet Haa
HeratuBHBIMHA (28%), B oTiImgme oT 00xpcTBYyIOmIEero (puc. 5).

VY cnokoiiHoro 6oapcTByOMEro KoTta arpeccus (44,4%), tpeBoxxknocTs (41,8%),
ctpecc (37,7%), onacHocth (41,5%) Bbllne, yeM y KoTa crsiiero. CroKOWHBIHI
OOAPCTBYIONIMI KOT JEPKUT TOJ KOHTPOJIEM CBOM HeraTwBHbIe amorun (41,3%),
y Hero nmpeobnamaroT no3utuBHbIE (50%) SMOIMK; CTIOKOHHBIN 0OAPCTBYIONINI KOT
ypaBHoBeleH (64,6%) u Bnoxae cyactiaus (39,6%) (puc. 5.)

MypablayIuii KOT — TOBOJIBHBIN KOT, Y KOTOPOTO MO3UTUBHBIE dMOIHH (63,2%)
3HaUYMMO TpeoOnagaroT Haj HeraTUBHBIMH (30%). Mypiblaymuii KOT cHacTINB
(41,5%) n ypasHoBemieH (73,8%), y HEro camble HU3KHE TTOKA3aTENN TPEBOKHOCTH
(27,7%), ctpecca (25,4%) u omacHoctu (30,7%) B cpaBHEHHH C OOIPCTBYIOLIIM
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(CTIOKOIHBIM) HJTH CITAIIMM KOTOM. BeposiTHOCTh iposiBiieHus arpeccuu (37,6%) co
CTOPOHBI MYPJIBIYYIIIEIO KOTA €CTh, HO OHA MEHBIIIE, YeM Yy KOTa, 0OPCTBYOIIErO
(B COCTOSIHUH TTOKOS1) WUIH CIISIIEro (puc. 5).

Pa3Hble KOTbl — pa3Hbie npodpunu NMOC

Tax nomy4uock, 4To B UCCIEOBAHNH MPUHSUIA YYacTH 2 KOTa, COBEPILIEHHO HE
MOXOKUX JIPYT Ha JipyTa: pasHble OPOJIbl, BO3PACT, TEMIIEPAMEHT, XapaKTep.

Koty Kpuccy ncnonaunocs 10 ner, obnamatens 6,5 KT Beca, 4TO CYMTACTCS W3-
OBITOYHBIM /IS TAaHHOM TIopobl. Kprcc, 1Mo KomadysuM MepKaM, OTHOCHTCS K TPYIITe
MOKWJIBIX KOLIEK C OTATOIIEHHBIM aHaMHe30M. B Bo3pacte 8 sieT nepeHec BUpYCHBII
PHHOTpPAXEUT: cepbe3Hoe 3a00JIeBaHUE KOLICK, ITOPaKaroIee BEPXHUE JbIXaTeIbHbIE
myTH. Talickas mopo/ia KoIek 00J1aaeT HU3KOH Pe3CTEeHTHOCTRIO K TAHHOMY 3a00J1e-
BaHUIO, TSHKETIO ITEpeHOCT ero. Ha ceroaHsHmil 7eHs KOT BeeT MaJIOaKTHBHBIN 00pa3
YKM3HHU, MHOTO CITHT, OABEPKEH YaCThIM NPOCTYAHBIM 3a0oneBanusM. [1o xapakrepy
Kpucc criokoiiHbli, ypaBHOBEILICHHBIH, JOOPBIi, TACKOBBIM U TEPIIETUBbIA KOT.

Ky3st — Momom0#i, 09eHb TOIBIKHBIN 3TOPOBBIN KOT, BeC — 3,5 KI, aHaMHEe3 He
otsaromieH. [1o xapakrepy: sHEprUUHBIN, SMOIIMOHAIBHBIA KOT ¢ 00TraTOi MUMHUKOH,
CKJIOHHBIH K «pa3roBOpaM» U MOIBWXHBIM UTpaM, He KOH(DIUKTEH, TOOPbIi 1 Ja-
ckoBbIit. O0a KOTa TAPMOHUYHO JIOTONHSIOT JApyT apyra. Kyss Boiekaer Kpucca
B pasnuuHble Urphl, Kprcc — Bceraa rotoB mocnate B 00HUMKY ¢ Kyseit. bputo
perieHo cpaBHUTH napameTpsl Tekyuiero [IOC B mokoe y Kys3u u Kpucca. Ha MmomeHT
BHUJEOCHEMOK 00a KOTa HaXOAMJIUCh B OJHOM M TOM K€ IMOMELICHUHU, OTAbIXaIH
B OJIMHAKOBBIX 1M03aX (TI0IOTHYB MEpeIHUE JIalbl 0] ceds, Jie’Ka Ha KUBOTE, FOJIOBA
B BEPTHKAIBHOM ITOJIOKEHNN ), HE CTIAJIH.

%
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Puc. 6. CpasHumenbHbIl aHanu3 rpogunel mekyuweao N®C Kysu (abuccuHckas
rnopoda) u Kpucca (matickasi mopoda)

YcnoeHble obo3HadeHusi: 1 — aepeccusi, 2 — cmpecc, 3 — mMpPesoXHOCcmb, 4 — 0rMacHoOCMb,

5 — ypasHoseweHHocmMb, 6 — xapusmMamu4yHoCcmb (He aHanusupyemcsi 8 0aHHOM uccrie-

dosaHuu), 7 — 3HepauyHocmb, 8 — camopeeynayus, 9 — mopmoxeHue, 10 — Hespomu3m,

11 — Odenpeccus, 12 — cyacmbe, 13 — no3umusHbie amoyuu, 14 — He2amueHble 3MOYUU,
15 — gpusuonozauyeckue npoyeccei.
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Y Kpucca ypoBeHb TOJNOKUTEIBHBIX dMonui (62,5%) Bbimie, uem y Ky3u
(53,8%) npu p<0,05 (puc. 6). B nenom, y 000uX KOTOB MO3UTHUBHBIE SMOLNH
npeo0amaroT Haja HeraTUBHBIMEU. Kpucc 6omee ypaBHosemieH (70,8%), uem Ky3zs
(64,1%), y Kpucca Boimie ypoenbs camoperynanuu (70,9%), yem y Kyzu (64,1%).
CpaBHUTEIBHBIN aHaTU3 ocTaBIuXxcs nokaszateneil [IOC B mokoe CyIecTBEHHBIX
OTIINYMI HE BBISIBUIL.

O6cyxaeHune

JKuBoTHBIE, KaK U JIIOAU MOTYT HaxonuTcs B pa3HbIx [IDC: ucnbIThIBaTH arpec-
CHI0, CTPax TPEBOT'Y U Jp. JIOBOJIBHO 4aCTO MNOBEIEHUE )KUBOTHOIO, C TOUKHU 3PEHUS
YCJIOBEKA, MPECACTAaBIACTCA CIIOHTAHHBIM WJIM YCJIOBCK HAACIIACT IMMOBCACHUE KU-
BOTHOI'O TCMU XAPAKTCPUCTHUKAMH, KOTOPLIC KAKETCsA HaI/I6OHCe Y6CZII/ITGJH>HI>IMI/I
C MO3UIIMH KU3HEHHOTO OIBITa CAMOT'0 YeJIOoBeKa. DTO MPOUCXOAMT JIUIIb IOTOMY,
YTO IpeauecTyomee nopefaeHuto Tekyuniee [1OC KUBOTHOrO COKPHITO OT a3
yesnoBeka. JroasaM CBOMCTBEHHO HAJEIATh KUBOTHOE MOPaJbHO-HPABCTBEHHBIMU
KadyeCcTBaMH, IIPUCYIIMMHU YE€I0BEKY, HHTEPIPETUPOBATEL €TI0 ITOBEICHUE UCXOI U3
COOCTBEHHBIX MPECTABICHUH O UyBCTBAX )KUBOTHOT'O, YTO TOXKE SIBJISCTCS OLINO0Y-
HbIM. YeJI0BEK JKeNaeT CIENaTh CBOEr0 YETBEPOHOIOI0 IPyra CUaCTIUBBIM U OATOMY
MOKYIAET eMY «CaMbIii BKYCHBIN» KOPM, TIaIUT OCOOCHHO IIPHUSITHBIMY CIIOCOOOM.
Kaxoii kopM cTaHeT «caMbIM BKYCHBIM» JUIsl KOHKpeTHOro kota? IIpousBoaurenu
KOPMOB JIJISl J)KUBOTHBIX YBEPSIOT, UTO «Ballla KUCKa Kynuia Obl **(Ha3BaHHE MapKu
KOpMa)», HO Tak J1 3T0? YeToBeK MOXKET BBIOPATH ISl CBOETO MATOMIIA XOPOIITHit
KOpPM, PYKOBOJICTBYSICh HH(OpMAIIHel 0 ero coctaBe, Ho Oy/IeT M TaKOH KOM BKYC-
HBIM U HAaCTOJIbKO OH ITOJIC3€H HI/ITOMHy? OuyeHb MHOTO BOIIPOCOB BO3HUKACT IIPpU
B3alMOJEHCTBUHU C MUTOMIIAMH.

Kotbl 17151 MHOTHX JIFOI€H — 3TO WIEHBI UX CEMbH, JUYHOCTD, IPY3bs, HO JTaXxe
B 9TOM cily4yae ObIBaeT TPYIHO HANTH «OOIINIT S3BIKY, IOHSATH, BEICTPOUTH KEITAEMYIO
JIMHUIO ITIOBCACHUSA. HOpOﬁ BJIaACJabLbl JOMAIIHUX KUBOTHBIX HpI/I6CFaIOT K 3aKapMm-
JIMBAHUIO, KaK (hopMe 3a1a0puBaHMs HITH, UTO €Ile XyXKe, PU3MIeCKOMY HaKa3aHHIO
Kak KpaitHeit mepe. K coxkaneHuro, Takoi 1moaxo1 0OBITHO HE MPUHOCHT KEJITaeMOTO
pe3ynbTaTta WM MOJydYaeMbId pe3yIbTaT OKa3bIBAETCS HECTOMKMUM. 300TICHXOJIOTH
yKe Ha TPoeCCHOHANBLHON OCHOBE TIBITAIOTCS HAMTH OOIIHH SI3BIK C JKUBOTHBIM, TEp-
MeTMBO HAOIIOAAIOT 32 MAJICHITUMHU UMEHUSIMU B MIOBEJCHUN, HO U KM TTPUXOJIUTCS
He Jierko. Kak moHsTk, 4TO 4yBCTBYET KUBOTHOE B IaHHBI MOMEHT BPEMEHU, KaK
mMeHmIock ero [1OC mocie BepOanbHOU yTPO3bl, MPEABSIBICHHS PHIOHOH KOHCEP-
BbI, CHa, HTPBI ¢ cOOpaThsiMu U Jip.? TsKeIo MPUXOIUTCsl BETEPHHAPHBIM CITyK0am,
KOTOpPBIE HECYT OTBETCTBEHHOCTD 3a 30pPOBbE (AMHAMHKY 3A0POBBS) KUBOTHOTO,
KOTOpoOe JiedaT. AHaIM3bl U 00CIIeJIOBaHNS HE BCET/la MOTYT ITOKa3aTh M3MEHEHHS
Ha IMPOMCEXKYTOYHBIX dTarlax JICUCHUS. ,ZIOJI)KHO HpOﬁTH OIpPEACIICHHOC BPEMS, YTO-
OBl IOHSTH IOMOTJIO YKUBOTHOMY JICKAPCTBO WJIM HET, CAMO YKHUBOTHOE 00 3TOM HE
«PACCKaXKET».
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Cospemennble 1upposbie TexHonoruu (Hampumep, [10 Vibraimage Prol0 wa
IIK ¢ OC Windows mu [10 VibraMED na Tenedone ¢ OC Anapoun,) TO3BOISIOT
JlaTh OTBETHI HA ATH M MHOTHE JAPYTHE BOIPOCHI, YyTKO pearupys Ha Majeuiine
nzMeHenus B npoduie tekymiero [IOC xuBoTHOT0. CaMO KHBOTHOE ITPHU ITOM Ha-
XOJUTCS B KOM(POPTHBIX YCIOBHSX, BMECTE C TFOOMMBIM XO35IMHOM, KOTOPBI CHUMAeT
ero Ha MOOMITBHEIN TenedoH. Y mobHo, uto [10 Ha 6a3e TexHOIOTHH BHOpON300pa-
JKCHHUS TIO3BOJIICT MPOU3BOINTEH M3MepeHus Tekymiero [IPC kak y denoBeka, Tak
W Y )KMBOTHOTO, 3TO YIPOIIAeT NOHUMAHHUE TTOBEJICHHS YKHBOTHOTO.

3aknroyeHue

B xoze npoBeieHHOT0 HCCIe0BaHMs BhIsIBIIEHA 3aBUCUMOCTH Tekytero [1PC ot
pasHbIX (HOpM MOBEIEHUECKON aKTHBHOCTH JIOMAIIHUX KOIIEK.

Kak okazanoch, KOT 00APCTBYIOIINH AOCTOBEPHO OTIUYACTCS OT KOTA CIISIILETO
IIPH U3MEPEHNH €TO0 TICUXO0(U3NOIOTHIECKHX ITapaMeTPOB MTPOrpaMMaMu, OCHOBAH-
HbIMH Ha TEXHOJIOTMH BHOPOM300paXkeHUs. Y 0OIPCTBYIOIIETO KOTa (JaKe B CIO-
KOMHOM COCTOSTHUH) Bo3pacTtaeT arpeccus (44,4%), TpeBoskHocTs (41,8%), cTpecc
(37,7%), onacuocTtb (41,5%). B TO e Bpemsi CIIOKOIHBIN OOAPCTBYIONIUI KOT Aep-
JKUT TIOJT KOHTPOJIEM HeraTuBHbIE dSMonnu (41,3), y Hero npeo0ragaroT Mo3uTHBHBIE
(50%) smommm; kOoT ypaBHOBeIIeH (64,6%) u Broae cuacTims (39,6%) (puc. 5).

CoH — BaKHasI COCTaBIISIOLIAsI OJIArONONTYYHs KOILEK, Beb KOIIKHU CIIAT B JIBa pa3a
OouibliIe, YeM JII0IU. 300POBOE )KUBOTHOE CPETHETO BO3PACTa 3a CYTKU IPOBOJHUT BO
cHe npuMepHo 15—16 yacoB. OueBUAHO, YTO BO BpeMs CHA KOT HAUMEHEE aKTHUBEH,
Bce (pr3noornyeckre mporecchl 3aMe/JIeHHbI. POBHBIN 310pOBBIN COH KOTa XapakTe-
pu3yeTcs HU3KUMH 3HaYeHUAMH T0Ka3aTenen: sHepruyHocts (14,8%), Topmoxenne
(15,9%), TpeBoxkHOCTH (20,1), arpeccust (28,7%). Crisitiiee )KMBOTHOE — MO3UTHBHOE
(52,3%) xxuBoTHOE (pHC. 5).

MypabsikaHue KOIIKH (MPH YCIOBHH, YTO KOIIKA (PU3MOJIOTHYECKH 3710pPOBa)
O3HauaeT KpailHee pacrojoXKeHHe )KHBOTHOT0, XOPOIllee HACTPOEHHE, B KOIIaYbeM
BapHaHTE — CYACThe. MypIBIYYIIHIA KOT MPEUCIIOTHEH MOJIOKUTEIbHBIMH dMOIIHSI-
Mmu (63,2%), cuactius (41,5%), ypaBrosemieH (73,8%). BeposTHOCTh MpoOsIBIIEHUS
arpeccun (37,6%) co cTOpOHBI MypJIBIYYIIETO KOTa €CTh, HO OHa HUYTOYKHO Maja
(x0T4 U BBIILIE, 4eM BO cHE) (puc. 5). B 0oapcTByIOIEM COCTOSHUN 3alUTHON (QyHK-
LMY arpecCUy HUKTO HE OTMEHsI. B joBepiieHnn, Ha paBax BIa/ieiiblla dKHUBOTHBIX
X04y J00aBUTh: MOM KOTHI, KOT/Ia MYPJIBIIyT, MOTYT JIETOHBKO ITOKYCHIBATH JIA0HB
XO3S5IMHA TIePEeTHUMH pe3laMHy (He KIIbIKaMH!) C ebI0 MPHUBIIEYH JTOTIOTHUTEIHHOE
BHUMaHUE: «Buaniib, kakoii st xoporuiit KoT! TouHOo BUIUIIE?Y.

[IpakTrueckoil 3amadeit OyayIIMX HCCIEAOBAHUH SIBISAETCS HAKOIJICHHE JO-
CTaTOYHOW 0a3bl NaHHBIX (BHIEOMATEPHAIIOB) TS Pa3pabOTKU KPUTEPHEB HOPMBI
mapameTpoB [IDC y komrek (BO3MOKHO — KOMIEK pa3HBIX Topox). OObeKTHBHAS
oueHka [1OC KUBOTHOTO SBIISIETCSI HEOOXOJUMOCTBIO, TaK KaK )XUBOTHOE HE MOKET
pacckasarb O CBOUX IIPOOIeMax.
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Bbnarogapum csoux nutomues Kysto u Kpucca 3a Tepnenue, 1000Bb U HOKJIAJUCTBIH XapakTep
Ha MPOTSHKEHUH BCETO MEepUoja CheMOK. BrIpaskaeM MPpH3HATENBHOCTH KITyOy aOHMCCHHCKHX
xomrek Gold Vein 3a mpeocraBiaeHHYI0 HHMOPMAIHIO O POJOCIOBHON CBOETO BBITYyCKHIKA —
kxota Ky3n 1 Bcex HI0aHCax cozepkaHus JaHHOW MOPOABIL.
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Annomayusn: Lleivto OaHHOU cmamvu sA6ISAEMCs OnpeoeieHue pasiuyull napamempos
CROPMUBHOU azpeccuu y K8ANUGUYUPOBAHHBIX MEHHUCUCMOE U BOJell00IUCMO8, USpPo8as
cneyuanuzayus KOMopvlX OMHOCUMCA K HEKOHMAKMHbLIM USPOBbIM 8UOAM CHOpMA.
Huaenocmuposanace ueposas azpeccus no uiecmu Kpumepusim. IIpoananusuposannvie
nokazamenu CROPMUGHOIL a2peccuu NO380ISII0M BbIAGUMb OMIUYUMENbHbIE YePMbl NePMAHCHNHO20
COCMOSIHUAL Y CHOPMCMEHO08 ¢ yuemom ux cneyuaiuzayuu. OnpedeneHo, umo CROpmMcMeHsl
BbLOCIICHHOU KAMe2opuy UOeHMUYHbL N0 A0ANMUSHOMY U MAKMUYECKOMY NAPAMEMPAM 8 YCI0GUSX
co3HamenbHbIX peakyuil. Boneibonucmel 6 60buiell cmeneny cO3HamenbHO NepeoyeHUsarom ceou
B03MOJHCHOCIU 8 20MOBHOCMU K NPOABIEHUI0 CHOPMUBHOU A2PeCCUU 3 CYem HapyuleHUs npagii
uepwvl u Qusuueckoi cunvl. TeHHucucmul nepeoyenusaiom ceos 6 omoeHOCMU K NPOABIEHUIO
CROPMUGHOU A2peccuu Npu pearu3ayuu Cmpame2uieckux NiaHo8 6 Xo0e COPegHO8AMeIbHO20
npomugobopcmea. Pe3ynbmanivl uccie008anus NO360510NM CO30A8AMb NPOSHO3bL U BLLCMPAUEANTH
cmpamezuro Oellcmeutl K8AIUuGUYUPOBAHHbIX MEHHUCUCHO8 U BONCUDONUCTO8 8 YCI0BUSX
COPEBHOBAMENLHO20 U MPEHUPOBOUHO20 NPOYECCd.

Knrouesvle cnosa: kpumepuu cnopmusHoll azpeccuu, OUdeHOCMUKA, KATUGUYUPOSaHHble
MEHHUCUCMbL, KBATUDUYUPOBAHHBLE 80NEUOOTUCTIbI, BUOPOU30OPAdICEHUE.

Sports Aggression Criteria of Qualified Athletes
in Non-Contact Team Sports

N. V. Lutkova', Yu. M. Makarov', Ya. N. Nikolayenko?

"The Lesgaft National State University of Physical Education, Sports and Health,
St. Petersburg, Russia, nataliya_lutkova@mail.ru
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Abstract: The purpose of this article is to determine the differences in the parameters of sports
aggression among qualified tennis and volleyball players, whose game specialization refers to
non-contact game sports. Sports aggression was diagnosed according to six criteria. The analyzed
indicators of sports aggression make it possible to identify the distinctive features of the permanent
state in athletes, taking into account their specialization. It was determined that athletes of the
selected category are identical in adaptive and tactical parameters in conditions of non-verbal
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reactions. Volleyball players to a greater extent deliberately overestimate their capabilities in
readiness for the manifestation of sports aggression due to violation of the rules of the game and
physical strength. Tennis players overestimate themselves in readiness for the manifestation of
sports aggression in the implementation of strategic plans during competitive confrontation. The
results of the study make it possible to create forecasts and build a strategy for the actions of
qualified tennis and volleyball players in a competitive and training process.

Keywords: criteria for sports aggression, diagnostics, qualified tennis players, qualified
volleyball players, vibraimage.

BBepeHune

[Ipobnema arpeccun umeetr ocoOyro crieupUKy B KaXI0H OoTaenbHOU chepe
JeSITeIbHOCTH, TIO3TOMY TIPH M3YYEHHH arpeccuy TpeOyeTcs CIenalIbHO OPHEHTHPO-
BaHHBIN TIOJIXO/T, YIUTHIBAIOIINN CBO€0Opa3re KOHKPETHOMW CPEeIOBON HICHTHIHOCTH.
CrienMaiucThl pacCMaTPUBAIOT arpecCuio «KaK 4acTh MpeAMeTa CBOCTO W3yUeHHS,
a HE KaK COOCTBEHHO MPEIMET HCCIEOBAaHUS» U OTMEYAIOT OTCYTCTBUE €IMHON
OOIICTIPHHATON TEOpHUH arpeccuu. Psy rccieioBanmii MOCBSIIEH YBOIFOIIMOHNPOBA-
HUIO arpeccuy, MOHSATHHHOMY U OHTOJIOTHUECKOMY aHanu3y. CyliecTByeT OOJIbIIoe
KOJIMYECTBO ONPE/ICIICHUH U TOTKOBAHUH TIOHTHUS «arpeccus», Handojee 4acTo uc-
MOJIb3YEMBIX B HAYUHBIX MCCIIEJOBAHUIX B ACIIEKTE HACHILCTBEHHBIX U OCKOPOUTEIb-
HBIX JIeHcTBUH. TpyaHOCTH N3ydeHUs COAEePKAHUS TIOHATHUS «arpeccusi» M YpOBHEH
MIPOSIBIICHHS CBSI3aHBI CO CIIOHOCTHIO M MHOTOIIJIAHOBOCTBIO CAMOTO MCCIIEYEMOTO
(deHOMeHa, BKIIOYAIOIEro B ce0si caMmble pa3zHo0Opa3Hble (JOPMBI €€ pean3alim,
HaJIW4YMe pasHOOOpa3HBIX Kiaccu(UKalni, HA OCHOBAHUU KOTODPBIX CYLIECTBYIOT
MHOTOUYHNCIICHHBIE BH]IBI aTPECCHH.

CnopTuBHas arpeccusi, Kak BHJ| arpeCCUH, U3y4aeTcsi He TOJILKO OTeYeCTBEHHBIMHU,
HO ¥ 3apyOeKHBIMU YUeHBIMHU. Yalle BCero B MPOBOANMBIX HCCIIEIOBAHHUAX aHATIH3HU-
pyeTcs oBeIeHHE CIIOPTCMEHOB M U3MEPSIIOTCS SIBIICHHUS, ITOIAI0IINECs] 00BEKTHB-
Homy HaOmonenuto (Husman, Silva, 1984; Tenenbaum et al., 1997; Keller, 2007).
Psn myOnukaruii mocBAIEeH aHATUTHYECKOMY BOIIPOCY TPOSIBICHUS CIIOPTUBHOMN
arpeccuu (Fazey, Hardy, 2016). MHoTHe aBTOpBI KOHCTAaTHPYIOT €€ MPOSBICHUE
C Lenbio nmoiydyeHus urposoro npesocxonctsa (Kirker et al., 2000; Isberg, 2000;
Krishnaveni, Shahin, 2014; Greganova, 2018).

W3yueHnne nmpuvuH MOBEACHHS CIIOPTCMEHOB B MPOBOJWMBIX HCCIEIOBAHUAX
OCYILIECTBIISIETCS. HA OCHOBE MPHUMEHEHHsI aHKET, CAMOOIICHKH, C MOCIeAYIONIeH
CTaTUCTUYECKOH 00pabOTKOM pe3yabTaTOB U MepedyHeM PEKOMEHAANH 10 peryiu-
POBaHUIO arpeccu B criopte. M3ydeHne CIOpTHBHO arpeccuy OCyIIeCTBIsIeTCs 6e3
y4eTa ¥ KOHTPOJIS ICUXO()U3UOIOTHIECKOTO COCTOSIHUSI YYACTHUKOB 00CIICIOBAHMSI.

[Mpumenenue TexHonoruu BuOpounzoopaxenust (Munkun, 2007; 2020) gaet Bo3-
MOKHOCTb HE TOJIBKO C BBICOKOW HaJE€KHOCTBIO M JJOCTOBEPHOCTBIO ONPEACITH
(u3noNIOTHUECKre U TICUXO(U3NOIOTHIECKIE PEaKIH YeII0BEeKa, HO M OTIEPATHBHO.
DTO ompeeNseT ee MPUOPUTET B BBIOOPE METOIMK ISl IIPOBEJICHUST KOMIUIEKCHOTO
KOHTpOJIsI B criopTe. [y ompezenieHus: IepMaHEHTHOTO COCTOSIHUS CIIOPTUBHOM
arpeccHH, ¢ BbIJCJICHUEM IECTH KPUTEPUEB OLIEHKH, Oblila pa3paboTaHa nporpamma
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BubpoCnopt (Jlytkosa u ap., 2019). CoeauHeHNE perucTpaliui OTBETOB HA MOHHU-
TOpE KOMIIBIOTEPA U NMCUXO()HU3HOIOrHUECKUX Peakuii Ha COrJIaCOBaHHBIHN C BO-
MpOCAaMH CTHUMYJBbHBII MaTepuasl MO3BOJISIET MOJY4YHUTHh Oojiee OObEKTHBHBIE
pe3yabTaThl, 4eM MpOBEeAeHNEe aHKETHPOBAHUS IO ONpPEJEIeHUI0 arpeccuu Mcu-
xoyiornyeckumu meroaukamu (Huxomaenko, 2018). I[Iporpamma BubpoCropt
[IO3BOJIAET OIPENEIUTh BEAYLINE KPUTCPUHU CIIOPTUBHOM arpeccuu, a coueTaHue
CO3HATEIBHBIX U NCUXO(PHU3NOTOTHIECKIX PEaKIINi MeX Ty co00il M03BOISET orpe-
JIeNIUTH MapaMeTphl, 10 KOTOPBIM YYaCTHUKU 00CIIeI0BaHUS IEPEOLICHUBAIOT CBOH
BO3MOKHOCTH B TOTOBHOCTH K MPOSIBJICHUIO CIIOPTHBHOI arpeccuu (JIyTkoBa u ap.,
2021; JIytkoBa, 2022). UrpoBsie BUIBI CIIOPTa KIACCUPUITUPYIOTCS TIO TIPU3HAKY
KOHTaKTHOCTh UTPOKOB B IPOIIECCE COPEBHOBATEILHOTO MPOTHBOOOPCTBA. Pe3yib-
TaTUBHOCTb B UTPOBBIX BHJIaX cIlopTa TpeOyeT MposBIeHMs CIIOPTUBHOM arpeccun,
KaK COCTaBHOM 4acTH 3((HEKTUBHOCTH UTPOBBIX ACHCTBUH, M, COOTBETCTBEHHO, €€
aHanmza (JIytkosa u 1p., 2023). OgHAKO 3TOT BONMPOC MPECTABIACTCS U3YYSHHBIM
HEJI0OCTATOYHO TOJIHBIM.

B cBs3u ¢ aTMM ObUTa Ompe/ieNieHa 1eb NCCIIE0BAaHN: BBISIBUTh XapaKTepHbIe
0COOEHHOCTH CHOPTUBHON arpeccuu y KBaJU(pHULIUPOBAHHBIX CIIOPTCMEHOB HEKOH-
TaKTHBIX UTPOBBIX BUJOB CIOPTA.

3azaya MCCIEeI0BAHUSA: IPOBECTH CPABHUTEINIBHBIN aHAINU3 [ApaMETPOB IepMa-
HEHTHOTO COCTOSIHHSI CIIOPTHBHOM arpeccuu y KBaJu(pHUIUPOBAHHBIX TEHHUCHCTOB
1 BOJICHOOIHNCTOB.

MeToauka m opraHunsauusa nccnegoBaHusa

OOBEKTOM UCCIIEIOBAHUS SIBIISUTUCH MTPOKU KBATM(HUKAIMN KaHIUIAThl B MacTepa
CTIOPTa, CTYICHTHI CHIELUAIM3a1 BOJIEHOO0I U TEHHUC, BXOASAIINE B COCTaB COOPHBIX
komang HI'Y um. I1. @. Jlecradra, Cankr-IletepOypr, Bcero 32 cnoprcmena. B ka-
YeCTBE METO/IA UCCIICIOBAHNUS CIOPTUBHOM arpeccuy CIIOPTCMEHOB HCIIOIb30BANIACH
TEXHOJIOTHSI BHOpon300pakeHHst ¢ mporpamMmoit BubpoCnopr, npexycmarpuBaromas
OLIEHKY CIIOPTUBHOM arpeccuu Mo UIeCTH KPUTEPHUSIM.

Pe3yanaT|:.| nccrnegoBaHua U x 06cy>|<,qel-me

HuTerpanpHble peakiuy (IToJlycyMMa CO3HATEILHOM U 0ECCO3HATETHLHON PEaKITHH)
YYaCTHUKOB OOCJIEZIOBAHNUS MO KAXKIOMY KPUTEPHUIO B KaXKI0W IrpymIe KBaTHpHUIIn-
POBaHHBIX CIOPTCMEHOB IPE/ICTABIEHB! HA PUCYHKE 1.

CpaBHUTENBHBIN aHAIIW3 MMOKa3aTelield CIIOPTUBHOM arpeccHu B JIBYX IpymIax
CBHJICTEIILCTBYET O TOM, UTO 3TH TIOKA3aTeNId UMEIOT OOIIYIO TCHIICHIIHIO, TAPAMETPBI
OTpakaroT c(hOPMHUPOBAHHYIO TOTOBHOCTH K ITPOSIBIICHUIO CTIOPTUBHOM arpeccuu B Ba-
PUATUBHBIX YCIOBUSAX COPEBHOBATEILHOU CPEIbI IPU PELICHUU TAKTUUECKUX 33/1a4.

VY BOJIEHOOTUCTOB U TEHHUCHCTOB BEAYIIMMH KOMIIOHEHTAM SIBIISFOTCS: aJiall-
TUBHBINA KOMITOHEHT (79,8% u 85,4% COOTBETCTBEHHO) M TAKTHYECKUH KOMIIOHEHT
(52,7% wn 56,2% COOTBETCTBEHHO).
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Puc. 1. lucmozpamma Kpumepues criopmusHOU agpeccuu y Keanuguyupo8aHHbIX
gonetibonucmos u meHHucucmos (%)

ObosHaqeHue (30eck u Oaree): Kpumepuu criopmusHol agpeccuu: [P — npasosod, YT — ueposod,
CT — cmpameeuyeckuli, TA — makmudeckuli, ALl — adanmueHsitl, ®3 — ghududeckudl.

BoneitbonucTsl NposBISIOT BEICOKYIO TOTOBHOCTB K IPOSIBJICHUIO CIIOPTUBHON
arpeccHH MpH BOIUIONICHUH CTpaTernyeckux mianoB (39,2%) B xoxe UrpoBoii fes-
TeJIbHOCTH, TEHHUCUCTBI — TOTOBBI K MPOSBICHHUIO CIIOPTUBHON arpeccuu B XoJe
CeTOB (mapTuil) 3a cuer Qu3ndeckoi cuibl (45,3%). TEeHHUCUCTBI TAaKXKE MPOSBISIOT
OOJIBLIYI0 TOTOBHOCTB, YEM BOJIEHOOINCTBI, K MPOSIBJICHUIO CIIOPTUBHOM arpeccuu
B YCJIOBHUSAX HapymeHui npasui urpsl (45% u 31% cooTBeTcTBeHHO). Pe3ynpTaThl
OTPaXAIT CIEHU(PUYHOCTD YCIOBHIA COPEBHOBATEILHON JICSITEIBHOCTH CIIOPTCME-
HOB, B BOJIEHOOJIE MIECTh YEJIOBEK B3aHMMOACHCTBYIOT IS JOCTHXKCHHUS yclexa
B MaTye, B TCHHHCE PE3yJIbTaT BCTPEUU ONpesesieT OJUH CIIOPTCMEH MJIM BABOEM
C MapTHEPOM.

Oco3HaHHBIE OTBETHI Ha BOMPOCHI, peaycMarpuBatome orsersl Ja mwin HET
Ha MOHHMTOpE KOMIBIOTEPA, Y KBATH()UIUPOBAHHBIX CIOPTCMEHOB MUIPOBBIX HEKOH-
TaKTHBIX BUAOB CIIOPTA MPEACTABICHBI HA PUCYHKE 2.
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Puc. 2. Co3HamerbHble peakuyuu y KeanuguyuposaHHbIX 8onelibonucmos
U meHHUcucmos rnpu ornpederneHuu uzposol azpeccuu (%)

Bricokue 3HayeHMs CO3HATENbHBIX peaklUMd B JBYX TpyIlmax CIOpTCMe-
HOB WJICHTHUYHBI 10 anantuBHoMy kputeputo (70,0% — y BOJEHOONHUCTOB,
70% — y TEHHHCHUCTOB).

BapuatuBHbIii XapaKkTep COpEBHOBATEIBHOMN JEATEIHLHOCTH CIIOPTCMEHOB OTpa-
JKaeTcsl B 3TOM IoKa3aresie. BhISBICHHBIC pEeaKIy ONPEIeIIsIOT cQOPMUPOBAHHYIO
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aJanTanuio CIOPTCMEHOB K OBICTPOU3MEHSIOIIMMCS YCIIOBUSAM Ha BOJIEHOOIbHOM
IJIOMIAKE UM TEHHHUCHOM KOpTe. BBICOKHME TToKa3aTeau TaKTHYeCKOTO KPUTEPHS
CBUJICTEIBCTBYIOT, YTO KBATH(QHUIIMPOBAHHBIE UTPOKU OPHEHTHPYIOTCS B TaK-
TUYECKHUE B3aMMOJICHCTBHS, OCO3HAIOT UX 3HAYUMOCTh (47,5% — y Bonenbou-
cToB, 38,3% — y TCHHHCHCTOB) U COCIUHSIOT CIOPTUBHYIO arpeccuio ¢ ATHMH
NEHUCTBUSIMU.

BouteiibomnucTsl 00IbIle OpUEHTUPOBAHBI HA TIPOSIBIICHUE CIOPTUBHOM arpeccu,
YeM TEHHHCHUCTBI, IPH BBITIOJHEHUH CTPATETHYECKUX IJIaHOB B XOJ/Ie UTPOBOIL Jiesi-
TEJILHOCTH. B MeHbIIel crenenn BOnIeHO0NIMCThl aAalTHPOBAHBI K CO3HATEIILHOMY
MIOJIOKHUTEIEHOMY BOCTIPHSTHIO MPaBOBBIX JeiicTBuUit (21,3%) 1 HTPOBBIX CUTYALM
¢ ¢pusnuecknmu aeiicteusmu (17,8%).

WzydeHHble peakiuy y KBAIM(UIUPOBAHHBIX TEHHUCHCTOB CBUCTEIBCTBYIOT
0 BBICOKOH aJIalTaluy K BOCIIPUSATHIO IPaBOBBIX JieiicTBuil (36,7%) 1 BBICOKOH OIICH-
KU CO3HATEIHbHOW MO3UTUBHOCTH BOCIIPUSTHS UTPOBBIX CUTYallUi ¢ (PU3NIECKUMHU
neiictBusimu (28,3%). B MenbIel creneHrn — MOJIOKUTETHLHONW OIEHKE UTPOBOM
nesitensHOCTH (15,0%) 1 cTparernyeckux miaHoB (8,3%).

Ha pucynke 3 npezacraBieHbl NCUXO(QHU3HOIOTUIESCKHE PEAKLIUU CIIOPTCMEHOB
IIPH OTPEJICIICHUU KPUTEPUEB CIIOPTHBHOM arpeccuu, onpeiessieMble TeXHOIOTUEH
BHOpon3o0pakeHns. Bexymme Kputepru mo3BOJSAIOT 0XapaKTepPH30BaTh X CIICII-
U(UIHOCTD y BOJECHOOIMCTOB ¥ TEHHUCHCTOB, U KOHKPETHU3UPOBATh MMapaMeTphl,
OIIpeeNISIOIINE TOBEICHHE CIIOPTCMEHOB, ONIPABIAaHHOE C MIO3UIMN YCIOBUH OKpY-
JKaromie 00CTaHOBKH.

V BoseiibouctoB 0oJblie 50% BBISIBIEHBI 3HAUEHHSI TOJIHKO B OJJHOM II0Ka3aTelle,
AT TIOKa3aTesiel HaxonusaTcs B nquana3zoHe 40% — 50%. Ananu3 ncuxodusunosno-
TUYECKHUX PEaKIi KBATH()HUIIMPOBAHHBIX BOJICHOOIMCTOB J1a€T BO3MOXHOCTh BBI-
JIENATh: afanTuBHBINA kputepuid (61,2%), urposoii (46,1%), duznueckuii (45,8%),
TaKTU4YecKuil kpurepuit (45,3%), ctparermueckuii kpurepuit (43,3%) u mpaBoBoit
(43,0%). [Mokazatenu ncuxoHU3NOIOrNICCKUX PEaKIMid BOJICHOOIUCTOB OTIIMYAIOTCS
OT UX CO3HATEIbHBIX OTBETOB.
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20,00% - 20,00% -
0,00% - 0,00% -
P ur CT TA A1 @3 ne ur cT TA A0 @3
a) soneubonucmai 6) meHHucucmol

Puc. 3. lcuxoghusuonoaudeckue peakyuu y KeanuguyuposaHHbix gonelibonucmos
U meHHuUcucmos npu onpederneHuu uzposol azpeccuu (%)

Y TEeHHUCHUCTOB MATh NOKa3aTesael u3 mectu npesbaT 50%, OHN XapaKTepusy-
FOT ICUXO(U3UOIOTHUECKUE PEAKIIMHU PU BOCIIPUUMYMBOCTH U a/IalITHPOBAHHOCTH
WX K MIPOSIBIICHHUIO CIIOPTUBHOM arpeccuu. B xojie aHanm3a ncuxopu3noioruaeckux
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peakuuii CIOPTCMEHOB CIICIMANN3AIMY TEHHUC ONIPEICIICHBI CIIeTyIOLINEe KPUTEPUH:
agantuBHbIN (64,5%), urpoBoii (58,8%), Taktnueckuii (56,8%), cTparerudeckuit
(55,4%), pusmueckntii (51,0%) u npaBoBoii (44,9%). BeisBIeHO, 9TO 3TH KPUTEPHUH
OTJIMYAIOTCSl OT CO3HATETIBHBIX OTBETOB UTPOKOB.

Pa3zHocTb CO3HATENBHBIX U ICUXO(PHU3HOIIOTHYECKUX PEAKLUI JaeT BO3ZMOKHOCTh
yKa3aTh Ha COTJIACOBAHHOCTh U HECOTJIACOBAHHOCTD PEAKIINH Y YY4aCTHHKOB 00cCIIe-
noBanus (puc. 4).

OrmpezeneHo, 9To B IBYX TPYMIAax CIIOPTCMEHOB ONPEACICHBI YEThIPE OTPHILIATEIb-
HBIX 3HaYCHUS. DTH 3HAUYCHUSI UMEIOT OTIMYHS U MO MapaMeTpaM, U B IPOLCHTHBIX
BeNMUMHAX. BMecTe ¢ 9THM, OlIeHKa CIOPTCMEHAMH KaXI0i TPYIIIbI 3THX KPUTEPUCB
COBIAJIaeT C MOHUMAHUEM HMX 3HAYUMOCTH JJIsi COPEBHOBATEIIBHOM JESITETbHOCTH
B IEJIOM.

20,00% 40,00%
10,00% 20,00%
0,00% - 0,00% -~
-10,00% - - . L. AL -20,00% - i . 18 Al
-20,00% - -40,00% - .
-30,00% -60,00%
a) eonetbonucmai 6) meHHUcucmbl

Puc. 4. PazHocmb peakyull y K8anuguuyuposaHHbIx 80/1eli60nUCmMos8 U meHHUCUCmMos
npu onpederneHuu criopmusHoU azpeccuu (%).

B rpymnne Bosei60iucToB yCTaHOBIECHB! OTPULATEIbHBIC 3HAUCHUS 10 (PU3UIECKO-
My kputepuio (28,0%), mpaBoBomy (21,7%), urpoBomy (16,1%) n crparermueckomy
(12%) xputepusM cOOTBETCTBEHHO. J[Ba MocaeJHUX 3HAaUEHHsI HaXOJSATCS B peeax
JIOITYCKaeMOro OTKJIOHEHUsI OT HOpMBI (0T —20 1o +20). ComocTaBieHue peakiui
Ha BOIIPOCHI-CTUMYJIbI Y BOJEHOOIUCTOB 00ycClIaBIMBAET YTBEPKICHHE O HECO-
TJIACOBAaHHOCTH Y UTPOKOB peakiuii 1Mo (pU3NYECKOMYy M MPABOBOMY KPHUTEPHSIM.
OTtpunaresnbHble 3HAUYCHUSI CBUICTEIBCTBYET O TOM, YTO BOJICHOOIHCTHI B IJIaHE
TOTOBHOCTH K MPOSBICHUIO CIOPTUBHOM arpeccuy 3a cUeT HapyIIeHUs PaBUIl UTPbI
1 (PU3NYECKOM CHIIBI IPU PeaTn3alUy CTPATEIrnYeCKUX IJIAHOB CO3HATENBHO Iepe-
OIIEHWBAIOT CBOW BO3MOYKHOCTH.

B rpynmne TeHHHCUCTOB YCTaHOBJIEHBI OTpUIIATENIbHbIE 3HAUEHUS 110 CTpaTeruye-
ckoMmy (47%), urposomy (43,8%), ¢pusnueckomy kpurepuio (22,7%) u 1paBoBOMY
(8,3%). OgHO 3HaYEHNE HAXOAUTCA B Ipeieiax AOIyCKAaeMOIo OTKJIOHEHHS OT HOPMBI
(ot =20 mo +20). IIpucyTrcTBHE OTPUIIATETLHBIX 3HAYCHUHN MO CTPATETHUCCKOMY,
UTPOBOMY M (PH3HUYECKOMY KPUTEPHSIM MOKET CBUAETEILCTBOBATH O TOM, YTO TCHHU-
CHCTBI CO3HATENBHO MEPEOLIEHNBAIOT CBOM BO3MOHOCTH B NPOSIBJIEHUH CIIOPTUBHOMN
arpeccuu MpH peann3aliy CTPAaTeTHH BEJCHHUS UTPOBOTO CONEPHUYECTBA 3a CUET
(PM3MYECKOM CHITBI, CIIOPTCMEHBI UCTIBITHIBAIOT HETATHBHYIO MCHXO0()HU3NOTIOTHIECKYTO
PEaKIIo 0 3TUM KPUTEPHUSM.
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[Tony4yennsle B X0€ UCCIEIOBAHUS PE3YIbTAThI AJI1 TPEHEPCKOIO COCTaBA SIBIISI-
10TCS MH(POPMATUBHBIMHE /ISl COCTABIICHUS TUIAHOB MTOJATOTOBKA B TPEHHPOBOYHOM
MPOLECCE U ONPEIETIEHUN TAKTUYECKUX U CTPATETMYECKUX 3a7]a4 B COPEBHOBATEb-
HOM NesITeIbHOCTH.

3akntoyeHue

Pe3ynbrarel necneoBaHus MO3BOJIMIN KOHCTAaTUPOBATH:

1. BeisiBnieHO, 9TO KBamU(UIIMPOBAHHBIE CIIOPTCMEHBI HEKOHTAKTHBIX HUTPOBBIX
BHJIOB CIIOPTa CO3HATEIHHO MEPEOIEHIBAIOT CBOM BO3MOKHOCTH TIPOSIBIIEHUS CTIOP-
TUBHOM arpeccuu 1o 0oJbllieMy KOJIMYeCTBY KpuTepreB. OTpuIiaTesbHble 3HAYCHUSI
OTpeZieNIeHbl 110 YEThIPEM KPUTEPUSM U3 LIECTH, KOTOPHIE UMEIOT OTJIMYUS B IPO-
SIBJICHUU (B MOPSJIKE PAHKUPOBAHUA) Y BOJICHOOTUCTOB ((PU3NIECKUI, TPABOBOI,
WTPOBOH M CTPATETHUCCKHI) U Y TCHHUCUCTOB (CTpaTeTHUECKUN, UTPOBOM, (pr3mde-
CKUH ¥ TIPaBOBOM).

2. Ompeneneno, 4To, HE 3aBHCHMO OT CIEIHaTU3aliH, KBATU()UIUPOBAHHbIE
Y BOJICHOOIUCTHI, U TEeHHUCHCTHI TOTOBEI ITPOSIBUTH CIIOPTHUBHYIO arpeccuio 1Mo IBYM
KOMITOHEHTaM HT'POBOH arpeccuu (aJanTHBHOMY U TAKTHYECKOMY ).

3. AanTUBHBIA KOMIIOHEHT OTpa)kaeT BO3JICHCTBHE HAa BOJICHOOIMCTOB U TEHHH-
CUCTOB (PaKTOPOB BHEIIHEH Cpeabl, KOTOPbIE BBI3BIBAIOT JONOIHUTENBHYIO MICUXO-
AMOIMOHAIBFHYIO HArpy3Ky Ha UTPOKOB, U OKA3bIBAET BIUSHIE HA TIPOSBICHUE UMHU
UrpoBoit arpeccuu. TakTUUECKUI KOMIIOHEHT OTpa)kaeT BO3/IEHUCTBHE HA UTPOBUKOB
CIoco00B MPOTUBOOOPCTBA B UTPOBBIX CUTYAIMSIX M MaT4e B [EJIOM, COJICPKaHHE
KOTOPBIX TaK)K€ OKa3bIBAeT BIUSHUE HA MPOSABICHUE CIOPTUBHOM arpeccuu y BO-
JIeHOONUCTOB ¥ TEHHUCHCTOB.
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OnepaTuBHbIN KOHTPOSIb TPEHUPOBOYHON Harpy3Ku
M NepuoanYecKMn KOHTPOnb ncuxodusmonormyeckoro npoduns
NIMYHOCTW NpPU NOJrOTOBKE CMOPTCMEHOB rpeduoB
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®IrbY «LleHTp cnopTBHOM NOAroToBKMN COOPHBIX komaHg, Poccuuny (OrBY LICIT),
Mocksa, Poccus,
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Annomausn: I[Iposedeno uccnedosanue usmMeHeHuss IMOYUOHATbHBIX, NCUXOPUIUOTOSUYECKUX
U NOBEOEHUECKUX NAPAMEMPO8 KEATUDUYUPOBAHHBIX CNOPICMEHO8 8 MPEHUPOBOYHOM npoyecce
€ NOMOWbI0 MexHor02UU 8ubpouzodpadicenus. HMzmepenue nosedeHUeckux Xapaxkmepucmur
2peby06 nposoOUNIOCH 00 U NOCIE MAKCUMATLHO20 Mecma Ha epedHom speomempe «Konyenm-2»,
Moodenupyiowem copesHosamenvroe ynpaxcnenue «epeons na oucmanyuu 1000 m», a makoice
OYEeHUBANACL OOCTOBEPHOCTL USMEHEHUI U3YYAeMbIX Xapakmepucmuk. Buvinoaneno cpasuenue
NCUXOPUIUONI0SULECKO20 NPODUA epedyos, noayienHo2o npoepammou Ilpogaiinep+, ¢ obwum
NCUXOPU3UONO2UUECKUM NPOGUIEM NO 3HAYUMOU 8blOOpKe. Bvipabomanwvt pexomenoayuu no
Pe2yauposanuio mpeHupo8oYHoOU HACPY3KU U KOPPEKYUU UHOUBUOYATLHO2O NCUXOPUIUOIOSUHECKO20
npoghuns npu onepamueHoOM U nepuoouUteckom Konmpoae epedyos npoepammamiu BubpaME]
u Ilpogpatinep+.

Kniouegvie cnoea: cnopm, nazpy3xka, CnopmuHas NCUXON02Us, GUOpouszobpadiceHue,
aMoOYUY, NCUXOPDUIUOTOSUYECKIE NAPAMEmPbl, NOGEOSHUECKUe NApamempol, nNPOPUILL TUYHOCMU,
copesHosamenvHoe YNnpasjicHenue, epeois akaoemMudeckas.

Operational Control of Training Load and Periodic
Monitoring Psychophysiological Personality Profile during
the Training of Rowing Athletes

Inna S. Sturchak

Center for sports training of national teams of Russia, Moscow, Russia,
istr1966@yandex.ru

Abstract: The study of changes in the emotional, psychophysiological and behavioral
parameters of qualified athletes in the training process using vibraimage technology was conducted.
The behavioral characteristics of the rowers were measured before and after the maximum test
on the rowing ergometer “Concept-2", which simulates the competitive exercise “rowing at
a distance of 1000 m”, and the reliability of the studied characteristics was also evaluated. The
comparison of the psychophysiological profile of rowers calculated by Blitz Judgment program with
the general psychophysiological profile for a significant sample was performed. Recommendations
have been developed for regulating the training load and individual psychophysiological profile
with operational and periodic monitoring of rowers by VibraMED and Blitz Judgment programs.

Keywords: sports, exercise, sports psychology, vibraimage, emotions, psychophysiological
parameters, behavioral characteristics, personality profile, competitive exercise, academic rowing.
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BBepeHue

Hcnonp3oBanre WHHOBAITMOHHBIX OCCKOHTAKTHBIX WH()OPMAITMOHHBIX TEX-
HOJIOTUH, OCHOBAaHHBIX HA aHAJIM3€ BHUIEO, MPU MOATOTOBKE COBPEMEHHBIX CIIOP-
TCMEHOB CTaHOBHTCS Bce Oojee akTyansHbIM (Bennet, 2020). Oxnolt 3 HanboIee
COBPEMEHHBIX TEXHOJOTUN BUJEO aHATUTUKH, UCIIONB3YEMOHN B CIOPTE, SBISICTCS
TEXHOJIOrus BUOpouzooOpakenus (Munkus, 2007; 2020; Jyrkosa, 2022; Minkin,
Nikolaenko, 2008). [Ipu 3TOM KaXiast CHOPTUBHAS CIIEIHATH3AIHS OTIHYACTCS CBO-
AMH OCOOCHHOCTSIMH ITPH KOHTPOJIC TPCHHUPOBOYHON HATPY3KU U TICHXOJIOTHYECKON
moAroToBKoH crioprcMeHoB (West et al., 2021).

Llenbro TaHHOTO MCCIIEIOBAHUS SIBJISCTCS aHAJIN3 3HAYMMOCTH U3MEHEHUI IMO-
LIAOHAIBHBIX, MMCUXO(PU3HOIOTHISCKUX U TOBEJIEHYECKUX TapaMeTpoB TpedIoB
(akageMuyeckas rpe0Iisi) B TPEHUPOBOUYHOM IPOIIECCE, ONPE/ICIICHUE BO3MOXKHOCTH
KOPPEKINU TICUXO(PU3NOIOTHIECKOTO TPOGIIIS IUIHOCTH C YI€TOM HHIUBUIYallb-
HBIX 0COOEHHOCTEH CIIOPTCMEHA U JOCTH)KECHHS TIOCTABJIICHHBIX CIIOPTUBHBIX 3a7ad.

MaTepuanbl 1 MeTogbl

UccnenoBanus npoBoaminck Ha 0aze Y4eOHO-TPEHHUPOBOYHBIN LeHTp «bpoH-
HUIBD», KOTOPBIN SBIISIETCS BEAyIle 0a30i MOATr0TOBKHA COOPHBIX KoMaHa Poccun
K KpyIHEWIINM MEeXTyHapOoJIHbIM COPEBHOBaHMSIM. B ncciieoBannu npuHsim y4da-
cTre 23 KBaTU(PHUITMPOBAHHBIX CIIOPTCMEHA CO CTICTIMATN3AINeH akaqeMuaecKas rpe-
OJ1s1, TIOJT )KEHCKUH, cpeiHnit Bo3pactT — 16,1+1,2 1; qimuna Tena 172,8+6,3 cm; Macca
Tena — 68,7+7,6 kr (M+c). CiopTuBHAs KBATH(PHUKAINSA: 3 Yell. — MC, 5 Yell. — KMC,
11 gen. — 1 B3pocnslii pa3psn, 4 yen. — 2 B3pocislii paspsaa. TecTupyromas Harpyska,
MOJICIUPYIOIIasi COpEBHOBATEIHHOE YIIpakHEeHHE «Tpebist Ha quctaHiuu 1000 my,
BBINOJIHSUTAch Ha TpebHoM spromerpe Concept-2 (Powerl000 216,1+17,5 Br; T —
33,0£2,3 rp/mun (M+£0)). I3MepeHus MoBEIeHISCKUX MapaMeTPOB MPOBOIUIHICH
JI0 Havajia Harpy304HOM TPEHUPOBKU U MOCJIE OKOHYaHHS TPEHUPOBKH C MTOMOUIBIO
nporpamMMbl BubpaME]] (Ctypuak, A6pamoBa, 2022). VccnemoBanus yka3aHHON
IPYNIIBI IO onpeeneHuo ncuxogpusnonoruueckoro npopuist (I1PID) B cucreme
CyHepIIKai criocoOHOCTH-TIOpOoKH (MuHKHH 1 j1p., 2024) nporpammoii [Ipodaiinep+
[IPOBOJMIINCH 0 Havajga COPEBHOBATEIBHOTO YIIpaXHEHUs. Brinonxnena oopadoTka
MOJTyYeHHBIX CTATUCTUYECKUX JaHHBIX Mporpammamu BubpaCrat u MUCcrar, pasz-
paboranubiMu B ipegupusitin dicuc (Cankr-IlerepOypr, PD) u noctynHeiMu as1st
OTKPBITOTO MCITIOIb30BAHNUS.

PesynbTathl uccrnegoBaHui

PesynbTathl uccnenoBaHui pa3zieeHsl Ha 2 IoApas3/ena, Tak Kak OIpe/eIeHue
N3MEHEHUH MOBEICHUECKUX MapaMeTpOB IPU BO3JACHCTBUM CIIOPTUBHON HArpy3KH
u uccnenoBanue 1O TMUHOCTH ABIAIOTCS HE3aBUCUMBIMH, XOTSI MOTYT TIPUMEHSTCS
COBMECTHO U JIOTOJIHATH HH(POPMALIUIO O IMYHOCTH CHOPTCMEHA U HEOOXO0AUMOCTH
KOPPEKTHPOBKU TPEHUPOBOYHOTO TIpOLIEcca.
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N3MeHeHMe noBegeHYEeCKUX NapaMeTpoB
npu TPEHUPOBOYHOW Harpyske

CpaBHUTENbHbIE yCPETHEHHBIE PE3YIbTaThl U3MEHEHHH MOBEICHUECKUX ITapame-
TPOB IO UCCIETyeMOii Tpyte 23 cmopTCMEHOB MIPUBEICHBI HAa PUCYHKE 1.
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Puc. 1. MiameHeHue cpedHux 3Ha4eHul Mamemamuyeckux oxudaHut (M)
u cpedHeKksadpamu4ecKux omkioHeHul (S) noeedeHyeckux napamempos T1-T10
00 (cuHull) u nocrne (KpacHbil) MpeHUPO8oYHOU Hazpy3sKu & uccriedyemol epyrnre.

Obo3HayeHus1 (30ecb u Oanee): T1 — aepeccus, T2 — cmpecc, T3 — mpesoxHOCMb,
T4 — onacHocmb, TS5 — ypasHogseweHHoCcMb, T6 — xapusmamuy4yHocmb, T7 — 3HepP2U4HOCMb,
T8 — camopeaynayus, T9 — mopmoxeHue, T10 — He8pomu3m.

JlaHHBIC 3HAYMMOCTH 110 U3MEHCHHIO MTHOBEHHBIX 3HAUCHUHN MOBEICHYECKUX
mapaMeTpoB ¢ yaeToM kputepus CThIOCHTa IPUBEICHBI B TabmuIE 1.

Ta6bnuua 1

[aHHble 3Ha4YMMOCTN NO U3MEHEHNIO MTHOBEHHbIX 3HAYEHWI NOBEeOEHYECKMX
napameTpoB T1-T10 ¢ yuyeTom kputepusa CTblogeHTa

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
M1 | 35,586 | 30,554 | 27,217 | 31,003 | 59,846 | 72,592 | 15,132 | 66,073 | 18,168 17,858
SD1 | 6,075 | 6,236 | 3,727 | 3,245 | 6,907 | 9,789 | 4,623 | 6,306 | 2,104 3,033
M2 | 39,952 24,746 | 23,210 | 29,597 | 64,052 | 79,695 | 21,771 | 71,398 | 19,771 18,285
SD2 | 6,944 | 3,355 | 3,813 | 3,051 | 9,203 | 4,272 | 4,241 | 6,014 | 2,037 5,317
M2-

4,366 | -5,807 | -4,006 | -1,406 | 4,206 | 7,103 | 6,638 | 5,325 | 1,603 0,428

P 0,00 0,00 | 0,00 | 0,00 | 0,00 | 0,00 0,00 | 0,00 | 0,00 |0,16882702

JlaHHbIe 3HAYMMOCTH U3MCHEHUS CPETHUX 3HAUYCHUI MaTEMaTHYCCKUX OXKHIaHHH,
CPEHEKBAIPATUIECKUX OTKIIOHEHUH U BapraOeIbHOCTH MTOBEJICHYCCKUX TTApaMETPOB
¢ yueroM Kputepust CThI0IEHTa IPUBEACHBI B TaOIHIIE 2.
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Ta6bnuuya 2

[aHHble 3Ha4YMMOCTN N3MEHEHMWS CPeaHMX 3HAYEHUI MaTEMaTUYECKNX OXUAAHWN,
cpenHekBaapaTUYeCKMX OTKINOHEHWI 1 BapuabenbHOCTM noBedeHYecknx napameTpos T1-T10
C y4eToMm kpuTepusi CTblogeHTa

2 2 € € ] ] ] z z 2

(0] (4] [ [ [ [ [ [0} [0} CDO

2+ | 2F | 2F | 2 | 2F | 2F | 2+ | 2F | 2F 2= :
] ] 4] 4] 4] 4] 2] 2] 2] )

= = = = = = = = = =

M| 004 | 0,00 | 0,00 | 0,16 | 0,70 | 0,00 | 0,00 [ 0,01 | 0,02 0,75 0,05
Mt| 0,00 | 0,00 | 0,00 [ 0,00 | 0,00 | 0,00 | 0,00 [ 0,00 | 0,00 |0,168827| 0,05
0,01 | 003 | 0,08 | 095 | 0,69 | 0,00 | 0,07 | O,11 | O,M1 0,35 0,05
0,12 | 0,06 | 0,02 0,39 0,05
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W3 pucynka 1, Tabmur 1 u 2 ciaemyeT, 9To 3HAYUMbIC N3MEHEHUS (BBIICIICHBI 11BE-
TOM) TIPEBHIMIAIONINE TTOTPENTHOCTh M3MepeHus (MunkuH, 2019) nocine TpeHUpOBKH
npouzonun y 9 n3 10 mosenenyeckux napametpoB T1-T10, Taxoke g 3 u3 10 ma-
pameTpoB 1o cpenHekBaapatnyeckomy otkiaoHeHuto (CKO) u 3 u3 10 mapameTpoB
BapHa0eIbHOCTH NOBEACHYECKUX M1apaMeTPOB.

CpaBHuTenbHaa oueHka MN®I rpebuoB n obwen BLIGOPKU

[cuxoduznonorndeckne npoduin, MOTydeHHbIE O Oecco3HaTeNbHOH (a, 0)
W MHTETPAIbHOH (B, T') (CO3HaTenbHasA + Oecco3HaTeNbHasT) peaklny rpedIoB (a, B)
1 0011el KOHTPOJILHOH BBIOOpKE (0, T) mosy4eHHbIe B padote (MUHKHH U 1p., 2024),
MpUBEACHBI HA PUCYHKE 2.

[Icuxoduzmonornyeckue npopunu rpeduoB M 0o0meld BBHIOOPKH MOKa3aiu
CYIIECTBEHHYIO pa3HUIly npoduiieil Kak 1Mo cymepuikaae CllocoOHOCTeH, Tak U Mo
CyIepIIKae MOpOKOB.

O6cyxaeHWe pe3ynbTaToB UcCrefoBaHUN

3aBUCHUMOCTH 3MOLMH, ICUXO()U3HOIOTHYECKUX, IOBEACHYECKUX TapaMEeTPOB
u mpoduiel XapakTepUCTHK JIMYHOCTH OT (PU3UYECKON HATrpy3KH M3BECTHHI JI0-
cratouHo naBHo (Darwin, 1872; bepumureiin, 1990). [Ipu 3ToM TOYHOE U3MEpeHHE
MOBEJIEHYECKUX TMapaMeTpoB 10 HEJaBHEr0 BPEMEHH OBLIO JOCTATOYHO CIIOXK-
HBIM IPOIIECCOM, YTO HE IMO3BOJAJIO MCIOJB30BaTh 3TH JaHHBIE B CIIOPTHUBHOMN
TICUXOJIOTUU U TPEHHPOBOUYHOM Tipouecce. OAHAKO C MOSABICHUEM TEXHOJIOTHHU
BUOpon300pakeHUs] U3MEpPEHUE MOBEACHUECKUX MapaMETPOB 3aHUMAET BCETO
20-60 cexyna (AxkumMoB U Ap., 2024) u cTaso aKTUBHO HCIOJIb30BaTHCA B TOJI-
roroBke cnoprcmenoB (JIytkosa, 2022; Crypuak, Abpamosa, 2020). IIpu stom,
M3MEpeHHe MOBEICHYECKUX apaMeTPOB U TMUHOCTHBIX MPOQHIIEH HOCUT Pa3oBbIit
Xapakrtep u OoJblIe HUCHOIB3YeTCs Ul HayYHbIX NCCIICOBAHNHN, YEM B IIpaKTHUe-
CKOH TpeHepckoit padote. [TocMOTpUM Ha TOJyYEHHBIC B JIJAHHOM HCCIICIOBAHUU
pe3ysIbTaThl UMEHHO IJIa3aMHi TPEHepa U MOCTapaeMcs OLEHUTh, HACKOIBKO OHH
MOTYT OBITh MOJIE3HBI HA MPAKTHKE.
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Puc. 2a, 6. [Ncuxoghusuonoauyeckue rnpoguniu beccosHamesnbHoU peakyuu epebyos (a)
u obuweli ebibopku (6).
Puc. 28, 2. [lcuxogusuonocudeckue npogunu uHmezpanbHol (Co3HamernbHas+
becco3HamernbHasi) peakyuu epebyos (8) u obwel 8bibopKu (2).

Ab6pesuamypa npogpuneti crnocobHocmeu: BHympunuyHocmHbil (BU), ®unocogekuli (OU),

Jloeuko-Mamemamudeckuti  (/IM),  BbusHec-Kommepyeckuti  (BK), BusyanbHo-lpocmpaH-

cmeeHHbIl (Bl1), MpupodHsit (MP), MomopHo-AeuezamenbHbil (M), My3bikansHo-Pummude-

ckuti (MP), lModsuxHuyeckul (MB), BepbansHo-STuHeeucmuyeckuli (BJ1), KpeamusHbil (KP),
MexnudHocmHbil (MI1).

Abb6pesuamypa npogpuneli nopokos: Cyuyud (CY), JleHb (/TH), Kubep-3asucumocmsb (TA),
XadHocmb (XK[), Ankoeonusm-HapkomaHus (AH), Ypesoyzodue (HP), Szousm (3), [opObiHS-
Twecnasue (I'T), Boposcmeo-Basmku (BB), 3asucmsb (3T), lMoxoms (I1T), MHes-Spocms (I'5).

CuHUM ugemom rokasaHsbl npocbunu criocobHocmed, a 3eieHbIM U8emom npod)unu 1OPOKO8.

OOparuM BHUMaHHE HA Pa3HOHAINPABICHHOE N3MEHEHHUE TIOBEJICHYECKUX Tapa-
METPOB, MPEICTABICHHBIX Ha pucyHKe 1. [lapameTpbl arpeccusi, ypaBHOBEIIICHHOCTS,
XapU3MaTUYHOCTb, SHEPIUIHOCTD, CAMOPETYJISIIHS, TOPMOXKCHUE YBEITHUMIA CBOH
3HAYCHHMS TTOCIIC HATPY30YHOU TPEHUPOBKH, MAPAMETPhI CTPECC, TPEBOKHOCTD, OMAC-
HOCTh YMEHBIIMJIA CBOW 3HAUCHUS, a TIapaMeTp HEBPOTH3M MPAaKTHICCKH HE H3MEHMUII-
csi. [onmydaeTcs, 4TO BCe MOJOKUTEIbHBIC MTOBECHYCCKHIE MAPaMETPhl YBEINYHIIH
CBOM 3HaueHMs1, BKIrouast T1 arpeccuto, KOTopasi B CIIOpTE JI0JKHA paccMaTpHBaThCS
KaK TOJIOKUTEIbHAS XapaKTePUCTUKA, AaHATOTUYHAS TEPMUHY aKTUBHOCTh (JIyTKO-
Ba, 2022). Takum 00pazom, orepaTUBHBIA KOHTPOIb criopTcMeHa (20—-60 cexyHn)
B MPOIECCE MM TOCJIC OKOHYAHUSI TPEHUPOBKH MO3BOJISIET OMPEICIUTh JOCTATOY-
HOCTb HAarpy3KH U JI1000€ OTKIOHEHHE 110 3HAYNMBIM 9 MOBEACHYECKUM TTapaMeTpam
CBUJICTEJILCTBYET 00 OTKIIOHEHUHU ONTHMATLHON HArpy3KH JJIsl KOHKPETHOTO CIIOPTC-
MeHa U TpeOyeT TPEHEPCKOH KOPPEKLIUH.

PaccMoTpuM BBISIBIICHHBIE TIEPCOHANBHBIC TIPOGUITH B TPYIIIE CIIOPTCMEHOB Iped-
LIOB TI0 OTHOILLICHHUIO K 0011IeH BEIOOPKE, IPEICTABICHHON Ha pUCYHKe 2a, O, BHaYaje
st 6ecco3natenpHoro mpodms (IE). Tak kak TUAMPYIONTUH BHY TPHUITHYHOCTHBIN
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tun MU coBnagaet B 000MX TpyNIax, TO OH HE SBJISETCS 3HAYMMbIM JUTS aHAJIN3a.
BTOpBIM 110 3HAUMMOCTH UJET BU3YaAILHO-IIPOCTPAHCTBEHHBIN TUII M, KOTOPBII
JUTSI TPeOIIOB 3aMeTHO orepexaeT ypoBeHb BII B 001eit Beioopke. Tak kak THIHOCTD
(hopMHpyeTCsl COBOKYITHOCTBIO 3HAUHMOCTH CIIOCOOHOCTEH M MOpokoB (MMHKHH,
Hukonaenko, 2022), To 00OpaTiM BHUMaHUE U HA BEIYIIUE MOPOKH IPeOIIOB, 2 UMEH-
HO fpocts, JIens 1 KopbIcTh, KOTOpBIC B IAHHOM BO3pacTe HanboJiee CBOHCTBECHHBI
CIIOPTCMEHAM HCCIeyeMOoi KBaTU(UKAINKA U SBJISIOTCS ISl HUX HOPMOM, a He
OTKJIOHeHHeM. VHTerpaabHbIi MpoQIIh THANPYIOMINX CITIOCOOHOCTEH (prc. 2B, T)
BKJIIOYAET BU3YyaJIbHO-NPOCTPAHCTBEHHBIN, BHY TPMIINYHOCTHBIN U MOIBUKHUYECKUI
tun MU. TMoaemwxandecknit Tunm MU cHoBa He MH(MOPMATHUBEH, TaK KaK COBIAIAET
C JUIMPYIOLIeH CIOCOOHOCTHIO B 00Iel KOHTpOIbHOU rpymme. Jlnaupyromue mo-
POKH MHTErpabHOTO MPOoGUIIs NPAKTHUYECKH COBINANAIOT C O€CCO3HATEIbHBIM MPO-
¢useM, 4To TOBOPUT 00 UX YCTOHYMBOCTH AJISI HCCIIEIOBAHHON IPYIITBI CIIOPTCMEHOB.
Omnpenenennpiii [IOIT THYHOCTH MOXKET CUNTATHCSI HOPMOI /TSI BBIOPAHHOW TPYIIITBI
CTIOPTCMEHOB U B CITy4ae He00X0AUMOCTH (TIFIOXHE CTIOPTHUBHBIE PE3YJIbTAThl) TPEHEP
MeeT BO3MOKHOCTh IIPOBECTH UCCIIEI0OBAHUE TPYIIIBI HIIM CIIOPTCMEHA, CPABHUB HO-
BbIit [IOI1 ¢ ontumanbubiM. OTkiioHeHue B [IDII, nonydyeHHOE B X01€ UCCIICAOBAHUM,
MOJICKAKET TPEHEPY WU CIIOPTUBHOMY MCHXOJIOTY O HEOOXOIUMOH MepcoHaIbHOM
KOPPEKITUH JTMIHOCTH criopTcMeHa (Bennett, 2020).

KoHneuHo, He cieyeT cUATaTh MOITYYEHHBIE JaHHBIE OKOHYATEIbHBIMU U MpH-
MEHHMMBIMHU IS JII0OOT0 BUAA CIIOPTa M JIF0OOOH CHOPTUBHOW crieruaiu3annu. Jis
Ka)XJIOTO BHJIA CIIOPTA CIIEAYET ONPEAesiTh CBOU MPOQHIN MOBEJCHIECKUX TTapaMe-
TPOB MPU TPEHUPOBOUHBIX HArpy3Kax U JMuHOCTHbIE IIDII, cooTBeTCTBY!IOIME OII-
THUMaJIbHBIM XapaKTEPUCTHKAM, KOTOpbIC OyAyT ANHAMUYECKH U3MEHATHCS C POCTOM
CIIOPTMBHOI'O MacTepCTBa.

dononHuTenbHble MaTepuanbi

[Mony4eHHBIC CTATUCTHYCCKHUE IAaHHBIC H3MEPCHUS HCCIICIOBAHHON TPYIIIBI CIIOPTCMEHOB
rpedIoB (akageMuueckas rpediis) JOCTYMHBI IS 3arpy3KH Ha CChUIKE
https://psymaker.com/downloads/VibraSport24.zip

3aknro4yeHue

[TpoBeneHHOE MCCIeIOBaHUE TTOKA3aJI0 TEXHUYECKYI0 TOTOBHOCTh TEXHOJIOTHU
BuOpouzobpakenus: u nporpamm BubpaME]/] u [Ipodaiinep+ nns nposeneHus
OTIEPAaTUBHOI'O KOHTPOJISI TPEHUPOBOYHOM HATPY3KU M NIEPUOUUECKOTO KOHTPOJIS
NCUXO(U3NOIOTHIECKOTO POGHIIS IMIHOCTH T KOPPEKTHPOBKH TPEHHUPOBOYHOTO
npouecca. CocTaBleHne KOHKPETHBIX METOJMYECKUX PEKOMEHIANNI 10 TIpaKTHyie-
CKOMY BHEJPEHHIO OECKOHTAKTHOTO MCUXO(MU3HOJIOTHUECKOTO KOHTPOJISI B TPEHUPO-
BOYHBIN MPOIIECC CTAHET BO3MOXHBIM TIOCIIE MIEPEX0/ia OT Pa30BbIX MCCIICIOBAHUI
K PEryJSIPHOMY KOHTPOJIIO CIOPTCMEHOB. TeXHOIOTHs BHOPOH300pakKeH!s HO3BOJISIET
OECKOHTAKTHO TOIyYHTh H(POBOI MPODIIIH TOBEJCHIECKUX apaMeTpoB (20 ce-
KyHJ) ¥ XapaKTepUCTHK TNIHOCTH (250 cexynn) ¢ momouipto crannaptaeix 1K u Bed
KaMephbl, OTCIICKUBATh 1 KOPPEKTUPOBATH TUHAMUKY U3MEHEHHI TICUXO(PH3UOIOTH-
94ECKOT'0 COCTOSIHHSI CTIOPTCMEHOB.
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MpumeHeHne TexHonornn BUOpom3sobpaxeHns
B BoopyxeHHbIx Cunax Pecnybnuku KasaxctaH
Ana onpefeneHns NCMxXodMOLIMOHANbHONO COCTOSAHUSA
BOEHHOCHYXaLnX

O. A. PbimxaHo8
TOO «N-Dev», Anmatbl, KazaxctaH, ndev.kz@mail.ru

Anunomayua: B cmamve npedcmagienvl aHaiusz U pe3yibmamvl UCCAEO0E8AHULL
ACUXOIMOYUOHATLHOO COCIMOSAHUS 60CHHOCIYIACAUUX CPOUHOU CydcObl Pecnyonuxku Kazaxcman,
NOAYUEHHBIX 6 pe3VAbmame UCNONb306ANHUSL MEXHOL02UU U CUCEM GUOPOU300PAINCEHUSL.
KAZVibraimage — npoepammuoe obecneuenue, paspabomannoe TOO «N-Devy (Aimamul,
Kasaxcman) cosmecmuo ¢ komnanuei Oncuc (Canxm-Ilemepbype, Poccus) na 6aze SDK
Vibraimage PRO, ¢ yuemom mpeboganuii k unmep@ericy npu nposeoeHuu UCnblmaruti mexHoi02uu
subpouzodpasicenuss Ha obvexmax gounckux yacmeti Kazaxcmana. Paccmompenvl npumenenus
KAZVibraimage 0nsi KOHMpPONs, NCUXOIMOYUOHANLHO20 COCTOAHUS BOCHHOCLYIHCAUUX NPU
donycke 6 Kamepy XpaHeHus opyxcus u Oecedvl ¢ NCUXOL020M 8 KabuHeme NCuxonr0euieckou
cayarcovl. Hecnedosano pacnpedenenue 0EHHOCIYICAWUX NO PAZTUYHBIM XAPAKMEPUCTIUKAM
NCUXOIMOYUOHATLHOLO COCIOANUSL (A2peccusl, CIMpecc, MpPegoACHOCHb, YPOBEHb NOMEHYUATbHOU
OnacHocmu, CKIOHHOCMU K NOPOKAM) U COENaH 6ble00 06 3(dexmusHocmu npoepammHo-
annapamuoll OYyeHKu NCUXOIMOYUOHATLHO20 COCIMOANUSA BOCHHOCTYIHCAUUX.

Knwouegwie cnoea: npusvienuxu, ncuxo@uuonocus, HCUxoio2uieckoe mecmuposanue,
NCUXOIMOYUOHATbHOE COCMOsAHUe, 8ubpouzoopadxcenue, vibraimage. ITAK KZVI.

Application of Vibraimage Technology in the Republic
of Kazakhstan to Control Psycho-Emotional State
of Military Personnel

Olgas A. Rymzhanov
N-Dev LLP, Aimaty, Kazakhstan, ndev.kz@mail.ru

Abstract: The article presents the analysis of psycho-emotional state of military personnel in
the Republic of Kazakhstan, using vibraimage technology and systems. KAZVibraimage is software
developed by N-Dev LLP (Almaty, Kazakhstan) together with Elsys company (St. Petersburg,
Russia) based on Vibraimage PRO SDK, according the interface requirements of vibraimage
technology testing at military objects of Kazakhstan. The use of KAZVibraimage for monitoring
the psycho-emotional state of military personnel upon admission to the weapons storage room
and conversations with a psychologist in the psychological service office are considered. The
distribution of military personnel characteristics of the psycho-emotional state (aggression, stress,
anxiety, level of potential danger, tendency to vices) was studied and the conclusion was made
about the effectiveness of vibraimage assessment of psycho-emotional state of military personnel.

Keywords: conscripts, psychophysiology, psychological testing, psycho-emotional state,
vibraimage, SHC KZV1I.
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BBepeHue

Exeromgmo (2020-2023 rr.) B psaasr Boopykennbix Cun Pecrryonmku Kazaxcran
(manee BC PK) mpussiBatoT ot 33 10 35 THICSY MOJIOBIX JIFOJICH CPOYHON CITyKOBI
(Cwmaitsin, 2023) co Bcex perunonoB Pecry6mmku Kazaxcran (nanee — PK), Bos-
pacT mpu3bIBHUKOB OT 18 10 27 seT (rocyJapcTBEHHBIN MOpTal WWw.egov.kz).
ANTOPUTM TPOXOXKAEHUS MPU3BIBHOW KOMHCCHH cO BpemeH pacmaga CCCP
MPaKTUYECKW HE M3MEHMJIICS, & OLICHKY ICUXWYECKOTO 3/10POBbs MPU3BIBHUKOB
Tenephb JAeNaeT MCUX0JIOT METOA0M OeceIbl U HECII0KHOTO TECTHPOBAHUS, KOTOPOE
MIO3BOJIAET ONPEACIUTh YPOBEHBb PAa3BUTHI IPU3bIBHUKA U HATUYHUE ICUXUIESCKHUH
otkionenn#t (ITpukaz Munuctpa o6opons! Pecriyonuku Kazaxcran Ne716, 2020).
B pesynbrare Takoro noaxoja Bce NOCIEACTBUS MPUXOAUTCS PEIIATh IITATHOMY
IICUXOJIOTY BOMHCKOM yacTu (nanee — BU), 4To 3HAYNTENHHO OCIOXKHSET €ro pa-
00Ty M yBEIMUYUBACT [IEPUOJ BPEMEHHU pabOThl ¢ HOBOOpaHueM. [[iist onpeneneHus
MICUXHYECKOTO 30POBbsi HOBOOpaHIeB ncuxonoru BY MCOMB3yIOT MCHXO0IOTH-
YecKoe TECTUPOBAaHME, YTBEpKAEeHHOe MuHHCTEpCTBOM 000poHbI Pecnybnuku
Kazaxcran (nanee MO PK), koTopoe He faeT MoTHONH KapTUHBI MEHTAJIbHOTO 3/10-
POBbsI IPU3BIBHUKA U HE IO3BOJISIET B OJHOW MEpPE Paclio3HATh yIPO3bl, KOTOPbIE
B IpoOILecce CIyKObl MOTYT HAaHECTH Bpe] KaKk CaMOMY BOCHHOCIHYXKalleMy, TaK
1 eT0 COCITyXHBIaM. Tak ke, Kak MMoKa3bIBaeT MpakTuka, oonee 15% HOBOOpaHIIEB
HE MOTYT MOHATH CMbICJIa BOIIPOCOB B TECTUPOBAHNUU M OTBEYAIOT HAyra/, 4To elé
Oosiee UCKaXKaeT KapTUHY, a HEIIOJIHOLIGHHBIN IIePEeBO] TAKUX TECTOB HA Ka3aXCKUH
SI3BIK U BOBCE PAa3MbIBACT KAPTUHY JIMYHOCTH. 3a4acTyl0, HOBOOpaHIIbI CO3HATEIb-
HO OTBEYAIOT HEBEPHO, YTOOBI CKPHITH CBOM (DOOWH M CKPBITH KaKHUE-THOO YEPTHI
CBOETO XapakTepa, YTOObl HE Ka3aThCsl HEMOJMHOLEHHBIM CPEIH COCIY>KUBLEB.
Bcé BrlenepeuncieHHoe yBeIMuuBaeT Harpy3Ky Ha, 1 TOro HeOOJbLION, TaT
ncuxoisioroB BY. [Ipyroiil cocTaBistomell 4acTblo CUTYallUH SIBISAETCS JOBOJBHO
HEeBBICOKas KBaNN(UKanus paboTaoNUX MCUXOJIOTOB 110 TPUYNHE HU3KUX 3apIliaT
1 BBICOKOH 3arpy’K€HHOCTH.

B 2024 rony B BC PK o¢dunnansHO 3aperucTpupoBaHo 2 MPOUCIIECTBUS C Jie-
TaNbHBIM ucxoaoM (cyunuabl). 3a nepuox ¢ 2020 mo 2022 roxst 8 BC PK 3aperu-
cTpupoBano 270 JeTanbHBIX UCX00B, B 20% ciayyasx — 3TO Cynuuasl (B CpeIHEM
18 BoeHHocyxamux B ron). [Ipunumast Bo BHUMaHue BCE BBILIETIEPEUUCICHHOE,
MOYKHO CJIefIaTh BBIBOJI, UYTO BOOpY KeHHbIEe cHibl Pecrybnmkn KazaxcTan HykaatoTcst
B MHCTPYMEHTAX U METOZAX, TO3BOJISIOMINX ObICTPO U 3(h(HEKTHUBHO BBISBISATH BOCH-
HOCJTYKAIllUX, HAXOISAIINXCS B HECTAOMIEHOM (OTTACHOM) TICHXUYECKOM COCTOSTHHH.
Ouenb 3¢ peKTUBHBIM U OBICTPO BHEIPSIEMBIM WHCTPYMEHTOM MOXKET CTaTh HPO-
rpaMmMHo-anmnapatHbii komiuieke KAZVibraimage (nanee — [TAK KZVI).

I[TAK KZVI — npencraBnser co0oit HOyTOYK ¢ MPOrpaMMHBIM OOecTieueHuEM
KAZVibraimage, kamepy u mratus ais kperuieHust kamepsl. [IAK KZVI nosBosnsier
OIIEPATUBHO OTCJIECKUBATH IICUX03MOLMOHANIbHOE cocTosiHue (IID9C) nuunoro co-
CTaBa HEMOCPE/ICTBEHHO Tepe/]] 3aCTYIUIEHHEM B KapayJl WU MOJy4eHHEeM TaOeTbHOTo
OpYXHUsl, a TAaKXKE B IIPOLIECCE NPOBEACHUS PEryJIAPHBIX JIMYHBIX Oecell ¢ IMYHBIM
COCTaBOM.
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MaTtepuanbl n meToAbl

B nepuog ¢ 20 centsi6ps mo 10 nost6ps 2023 roga kommnanueit TOO «N-Devy
ObUT TIpOBeIeH MUJIOTHBIN MpoeKT Ha Tepputopun BY, ropon Acrana. Cyts npo-
eKTa: yCTaHOBKa MporpaMMHoO-anmapaTHoro komiuiekca KAZ Vibraimage Ha ocHOBe
TexHonorun BuOpousodpaxkenus: (Muukun, 2007; 2020; Munkus, Lenyiiko, 2014)
JUISL OTIpeieNIeHrs. HOPM Ha MapaMeTphl MCHX0()U3HOTOTHIECKOTO COCTOSIHUS TMIHOTO
coctaBa BY B nByx Mecrax: kabunet ncuxosnoruueckoit ciyx0sl (KIIC) n kamepa
xpanenus opyxus (KXO).

B xabunere ncuxonoruueckoid cimyx0b1 [10 KAZVibraimage ucrnonb3oBanoch
Kak OECKOHTaKTHBIN MoHrpad Ipy MPoBeIEeHUH 03HAKOMUTEIBHOM Oece bl C HOBO-
OpaHIIaMu BOMHCKOM 4acTu, B XoJe KoTopoi mncuxosioru BY 3agaBanu Bompocsl,
MTO3BOJISIOIINE COCTABUTH KAPTHHY NCHXOJIOTHYECKOTO MTOPTPETa BOGHHOCTY KAIEro
npu onpezenernu [19C, a Taxke HaIM4YKME BPEAHBIX IPUBBIYEK. B MHTEPBBIO PUHSIO
yuactue 60 HoBoOpaHniieB (Bo3pact 1820 ner).

ITAK KZVI 6511 ycranoenen B KXO, rae nexypHbIii MOT BUJETh HA MOHUTOPE
JlaHHBIC TIPH TIPOBEPKE 3acTyMAIONIMX B Kapayll. Buneokamepa Oblia pacnoyioxkeHa Ha
MIOTOJIKE, PACCTOSHUE OT KaMephl J0 JIMLA BOCHHOCIIYKAIero COCTaBIIsUIO 2,6 METpa,
BBICOTA TMOTOJIKA 2,8 METpa, HaJl MECTOM ChEeMKH OBLIO YCTaHOBIICHO JOTIOTHUTEIEHOE
ocsemenue. Pexmm padoter [10 — MIX, paspemenne — 800x600 snementos. Ilepen
BbIIaUed OpYXKHUS COCTOSIHHE BOCHHOCITYXKAIlUX OIEHUBAJIOCH ITyTEM IOCTPOEHHUS
KaXXJIOT0 3acTyrnaroiero B kapayn nepej Bujneokamepoid [IAK KZVI na 7-10 cexyna.

[Monyuaromue opykue TPYMIbl ObUIH PAa3IUYHBI [0 CBOEMY COCTaBy M COCTO-
ST U3 BOCHHOCTYKAITUX KOHTPAKTHON M CPOUHOU CIyKOBI. OOIIee KOTMIeCTBO
MPOTECTUPOBAHHBIX BOeHHOCTYKaKX B KXO (KOHTPaKTHUKH U COJNIATH CPOYHOM
CITy)O0BI) cocTaBmiIo — 640 YemoBek.

Pesynbrathl uccrenoBaHum

Pe3ynbraTe nccneoBaHmMi MPUBOAATCS pa3aenbHo st TectupoBanus [19C Bo-
ernociysxaumx B KIIC u KXO, Tak xak nporpammusie ycranoBku [TAK KZ VI Opin
Pa3TMYHBIMU.

Pe3ynbTraThl uccneaoBaHUA NCUXO3MOLMOHANIBHOIO COCTOSAAHUA
BoeHHocnyxawmx KrNC

Pesynbratel uccinenoBanua II9C Boennocnyxamux B KIIC npuBeaeHbl
B Tabnuue 1.

[IpoBeneHHOE TECTUPOBAaHUE TIOKA3AI0 3HAUNTENbHBIN npoueHT (20%) BoeHHO-
CITy’Kall[UX C OTKJIOHEHHEM OT HOPMAJIbHOTO COCTOSIHUS B BUJTy UX HEaJarTHPOBaH-
HOM MICUXUKH K HOBBIM YCJIOBUSIM OKPY>KarolIei cpe/ibl (HECeHne BOMHCKOM CITy>KObl),
a Tak)Ke BBUJY OCOOCHHOCTEH BOCIUTAHHUSI B CEMbe (ITOYTH Y BCEX HOBOOpaHIICB
CO CTPaxOM BOMHCKOM CIIy’XObl U A€30pPHEHTALlMH HETOJIHbIE CEMbH U CEMEHHBIE
poOIeMBI).
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Ta6bnuuya 1

PacnpeneneHue konuyecTBa BOeHHOCNYXaLLmx (HOBOBpaHLbl — congaTbl CPOYHOW CryX0Obl)
MO BbISIBNIEHHbIM CKIMTOHHOCTAM Npu NpoxoxaeHun TectupoBaHusa B KMC 60 yenosek

CocTosiHne BOEHHOCyXallero Kon-Bo, yen

HopmanbHoe coctosiHne 48

ECTb CKNOHHOCTM K ankoronto

EcTb CKIMOHHOCTM K a3apTHbIM Urpam

Bbin onbIT yn0Tpe6neva Nerknx HapkoTukoB

CTtpax BOMHCKOM cnyx0bbl, Ae3opueHTaums

|l |IN|O| >

OnacHble OTKNOHeHus (Cynuma, naHuka, cTpax)

brnarogaps IIAK KAZVibraimage, ncuxonorn BU cmornu Ha HagamsHOM JTare
MIPOBECTH Pa3bSICHUTEIBbHYIO paOdOTy M B3STh HA 3aMETKY M OCOOBIH KOHTPOJb YC-
JIOBHO TPEBOKHBIX BOCHHOCITY KAIIHX.

PesynbraTbl ncnonb3oBaHusa NMAK KZVI B kamepax xpaHeHUs1 Opyxusi

Busyanuzanusi BOSHHOCTYKaIMX, HaOI0aeMasi KOHTPOJIEPOM Ha MOHHTOPE
ITAK KZVI nepen Bxonom B KXO, npeacraBnena Ha pucyHke 1.

a 6

Puc. 1. Bud soeHHocnyxauwux Ha akpaHe dexypHoz2o 8 KXO. OmobpaxeHue
BOEHHOCITyKale2o 8 HOpMasibHOM MCUXO3IMOUUOHaIbHOM COCMOSIHUU (puc. a),
omobpaxkeHuUe BOEHHOCITYXaleao C 8bICOKUM ypo8HeM agpeccuu (puc. 6)

Onepatop B KXO nmMeeT BO3MOKHOCTb JBOMHOTO KOHTPOJISI ICUX03MOILMOHAb-
HOI'0 COCTOSIHMSI BOCHHOCIIY’KAIllero Ha dKpaHe MOHMTOPA, IIEPBOE — IO BHIBOLY
uudpoBbIx 3HaueHN Arpeccun, Ctpecca, TpeBoxkHOCTH U ypoBHs: OmlacHOCTH, BTO-
poe — 10 BU3YAIbHOMY KOHTPOJTIO IIBETa BUOpa-aypsl (puc. 1), BU3yaTu3npOBaHHOTO
cucremoii [TAK KZVI.

Pe3ynbpTathl TECTUPOBAHUS YPOBHS ONIACHOCTU BOGHHOCIYKALUX I1€PE]] BXOAO0M
B KXO npusenensl Ha pucyHke 2.



148 0. A. PuimxaHos
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Puc. 2. lucmoepamma pacrpedernieHUs1 ypo8HsI ornacHocmu
o uccriedosaHHOU 8bI6OPKE BOEHHOCTYXaUUX

Pe3ynbTaThl TEeCTUPOBAaHUS YPOBHSI OIACHOCTH IMOKA3aJIM JIOCTATOYHO HU3KUH
ypoBeHb onacHOCTH (23%) momaBmsitomiero 60apIUHCTBRA (72%) BOGHHOCTYKAIITUX.
Janee Ha rucTOorpamMme HaOJIFOIAeTCSl SKCIIOHEHIMATBHBIN CIT1a]] KOJIMYeCTBA BOCHHO-
CITy’)KallluX C YBEIWYCHUEM YPOBHS OIMacHOCTH, nepexoasamuii B 0 Ha ypoBHE 68%.
Hanee cHOBa HaOMIOJANICSA POCT KOJIMUECTBA BOCHHOCTYXAIIUX C 00Jee BHICOKUM
YPOBHEM OTMACHOCTH. TakuM 00pa3oMm, MPOU30IILII0 ECTECTBEHHOE pa3jieieHue oomiei
IPYIITBI BOGHHOCTYKAIIAX Ha 2 Pa3IUdHbIe TPYIITBI; HOPMa — C YPOBHEM OMACHOCTH
MeHee 65% U 1Mo103peBaeMblie — ¢ YPOBHEM onacHocTu 0osiee 65%. IMeHHO qaHHBIR
MIOPOT Pa3JieNIeHNsI BOGHHOCTY KAIIHX, TIOJTyYESHHBIH IIPU POBEACHUY TIPEABAPUTEIb-
HBIX HCCHC}IOBaHHﬁ, OBLT IMPUHAT B KAYCCTBE HOPMBI ITPU IMMOCICAYIOIUX UCIIBITAHUAX.

OO1ee KOTMYECTBO BOCHHOCTYKAIUX C MPEBBIIICHHEM 65% ypOBHSI OTIACHOCTH
coctaBmiio 9,5 %. OcHOBHBIE cpabaThbIBAaHUS CUCTEMBI IIPU MPEBBIIIEHUU TOpOra
B 65% ObIH 3a(hKCHPOBAHBI HA BOGHHOCTY KAIIMX CPOYHOH CITYKOBI B CBSI3H C TEM,
YTO HECECHUC KapaynBHOﬁ CJ'Iy)K6LI JJIA HCOIIBITHBIX COJIAAT YaCTUYHO CBsI3aHO CO
CTPECCOM M YCTANOCThIO (ObLIH 3a(MKCHUPOBAHBI TAK JKE MOTPEITHOCTH B PE3YJIbTaTe
HETpaBUIBHON MOCTAHOBKH BOCHHOCTYKAIIUX MEPe]] BUACOKaMEPOii).

3a Bech Mepuo/I MPOBEICHHS TECTUPOBaHUs Ha Teppuropun BY He ObL10 3aperu-
CTPUPOBAHO HU OAHOI'O MPOUCHICCTBUA.

O6cyxaeHue pe3ynsLraToB

[cuxonoramu 6bu10 0OTMEUEHO, uTo [10 KAZVibraimage mo3BoiseT No4TH MrHO-
BEHHO UJICHTU(DUIINPOBATH JIOXKHBIC OTBETHI HA HHTEPECYIOIINE HX BOIPOCHI, CBSI3aHHBIC
C aJIKOTOJIEM, ITPUCTPACTHEM K a3apTHBIM MIPaM U OTHOLICHHUIO K BOMHCKOH cirysk0e.

VY 80 % BoeHHOCIHTy)XaluX He OBUIO BBIABICHO HUKAKUX OTKIOHEHHWH, y 20 %
OBUIM OTBETHI, HECOOTBETCTBYIOIINE JICHCTBUTEILHOCTH, KOTOPBIE OBUIN MOATBEPXK-
JeHBI B X0/e OoJee TmiareabHOU Oecenpl. Tak ke y 15 % Obumn mpusHaku cTpaxa
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nepes; BOMHCKOHN ciTy»k001 ¥ YaCTUYHOE OTKJIOHCHHE KOTHUTHBHBIX (PYHKIIMH TaKuX
KaK: BHUMATEJIbHOCTh, OPUEHTAIUS B IPOCTPAHCTBE U JIFO/ISX, CIOCOOHOCTH K YMO-
3akito4eHusAM. CTOUT OTMETHTB, YTO O€cellbl ¢ JIMYHBIM COCTaBOM MPOBOIHMIUCEH
B nepBbIe AHM NTpeObiBanns B BY.

Cam npouecc ucnonbzoBanus [10 KAZVibraimage BbI3bIBaeT y NCUXOJIOTOB I10-
JIO’KUTENIbHBIE DMOIIMH M OT3BIBBI, TAK KaK BpeMs COCTaBJICHUS IICUXOJIOTHYECKOTO
MOPTPETA U BBISIBIICHUS HETATUBHBIX ACMIEKTOB 3aHUMAET B pa3bl MEHbBILIC BPEMEHH
1 PE3KO CY’)KaeT JMara3oH BOIIPOCOB, TPpeOYIOUIMX MposicHeHns cutyanuu. Eciu panee
Ha TECTUPOBAHME M MPOBEPKY 3aIIOJHEHHBIX TECTOB Ka)KAOI'0 BOSHHOCIIYXKAIETO
yxoauiio ot 1,5 1o 2 vacos, To npu ucnonszoBannu [10 KAZVibraimage coorser-
CTBYIOIIMH IICUXOJIOTHYECKUI MTOPTPET MOKHO COCTAaBUTh MeHee 4eM 3a 30 MUHYT,
IIpU IIPABWIBHON TOCTAHOBKE BOIPOCOB.

Eme omuH acmekT, ykasplBalOmuid Ha HeoOXoamMocTh BHenpenus [10
KAZVibraimage, 6611 oT™MedeH nicuxojoramu BY npu ocyiecTBiIeHHN TECTUPOBAHUS
BOCHHOCITYKALIMX IPHU 3aCTYIUIEHUH B KapayJl U NOJIy4YEeHUH JIMYHOrOo opyxus. Ha
CErOAHSIIHUHI JIeHb MpOollelypa TECTUPOBAHUS MPOXOAUT B CIEAYIONIEM MOPSIIKE:
B 8-00, BOeHHOCTY KAl MPOXOINUT TECTHPOBAHWE B KaOWHETE ICUXOJ0Ta, T0-
clle 4ero mokujaaeT pacrnonoxenue BU (HaxoauTcs qoMa M 3aHUMAETCsl TMYHBIMU
JeamMu), Bo3BpariaeTcs B pacrnoioxkenne BU k 17.00 u cpaszy moiydaeTr opyxue
JUIsl HECeHUSI KapayJiia, 0e3 Kakoro MO0 0CMOTpa WK Oecebl C IICUXO0JIOTaMHt, YTO
3HAUMTENBHO MOBBIIIAET PUCKH, TAK KaK 3a MEPUO OTCYTCTBUs B BU MokeT mpoun3oii-
TH MHOYECTBO COOBITHI, KOTOPbIE MOTYT HETATUBHO CKa3aThCsl Ha IMOLIMOHATBHOM
COCTOSIHMM BOGHHOCJIY>Kalllero. Y YUThIBAsl, YTO B KapayJl e)KeCyTOYHO 3aCTyaeT He
Menee 20 BoOeHHOCTy Kalux 1o oaHoi BY, B MaciTabax cTpaHbl 3TO UMEET O0JIbIIoe
3HAa4YEHHE U JOJHKHO KOHTPOJIMPOBATHCA C 0COO0H TIIATENEHOCTHIO!

Ucnonszoanue [10 KAZVibraimage B kamepax XpaHEHUs] OpYKHsI HETocpe-
CTBEHHO Tepe/I MOy9eHHEM TT03BOJISIeT 00€30MacuTh JaHHYIO MPOLEAYPY U CBECTH
Ha HET HEraTUBHbIE MTOCIIEICTBUS OT HEBEPHOI'O pEIEeHHs. 3a BpeMs TECTUPOBAHUS
Ha Tepputopuu BY He 65U10 HM 0JHOTO KOH(IIMKTHOTO FIJTH YPE3BBIUAIHOTO Ciydas,
TpeOyYIOIIEro peIeH s 1 HOCSIIETo MOTCHIUATBHYIO YTPO3y KU3HH JIMYHOT'O COCTABA.
YuureiBas ckopocth onpenenenus [19C nuaroro cocrapa, 7—14 cexkyHm, Ipyroi anb-
TEpPHATUBBI 00€30I1aCUTBH IIPOLIECC TOYYEHHUS OPYKHSI HA JAHHBIA MOMEHT IIPOCTO HET.

W nakoHen, OecipucTpacTHOCTh MalIMHBI CBOJUT Ha HET JIMYHOCTHBIN (hakTop,
KOTOPBIH MOXeET OBbITh TaKXe NMPUUYMHOW HEIITaTHBIX cuTyauuil. Bce n3mepenus
COCTOSIHMSI JIMYHOT'O COCTaBa (PUKCHPOBAIUCH 0€3 BO3MOXKHOCTH YAAJICHHS WIH
Iepe3aicH.

3aknoyeHue

[To pesympTaTam TpOBENEHHS] MUJIOTHOTO IMPOEKTa 3aMECTHUTENh MUHHUCTpa
00oponbl PK 1ain noynoxutenbHyr peleH3uo U pacnopsauics paccmorpets [10
KAZVibraimage x BHEIPEHUIO ¢ BO3MOXXHOCTHIO HHTETPAIINH B CYIICCTBYIOITYIO
CUCTEeMY BUJcOHaOmoeHus. [Iporecc BHEIPEHUS 10 HACTOSIIUI MOMEHT HE 3a-
BEpIIIECH B BUy MHOTOCTYIICHYATOT'O COTJIacOBaHMS BceX moapasaeneanii MO PK.
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[IpoBenenHoe uccnenoBaHue MOATBEPAUIO BBICOKUN MPOIEHT MCHUXOIMOLIMO-
HaJbHBIX OTKIOHEHUH (20%) y BOCHHOCIYXAIIUX MPHU MPOBEACHUN Oecelbl MCh-
xonoramu (KIIC) u 3ameTHO OoJyiee HU3KWH MPOLEHT OTKIOHEHUH, BBISIBICHHBII
pu aBToMatudeckoMm koHTpoie (8%) [19C ITAK KZVI nepen KXO. YuurteiBas
OTCYTCTBUE HEIITATHBIX CUTYaLU, CIIEYET CUUTATh HU3KUU NPOLEHT OTKJIOHECHUH,
BBISIBJIIEHHBIN NTpH aBToMaTHdeckoM KoHTpoie [IAK KZ VI, menee ommOouHbIM, ueM
MICUXOJIOTUYECKUM KOHTPOJb IICUXO0JIOTA. SIBIsIETCS I aBTOMAaTHYECKUI KOHTPOJIb
II9C mocTaTouHBIM IS YCTPAHEHHS BCEX HEIITATHBIX CUTYAIHi JOJKHBI TTOKA3aTh
cienyrliue uccienoanus u pacimpenue Bueapenus [TAK KZVI nns konTposns
[19C Boennocmyxkamux B PK.
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MNpumeHeHne TexHonorun BUOpon3oOpaxeHUs Ans aHanusa
ncuxodn3nonormyeckon COBMeCTUMOCTU B KOMaHAae,
noao6paHHON cny4yauHbIM CMOCOGOM
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Annomayusa: Ilposedensv uccnedos8anus usmeHeHull ncuxoPu3uoI0euteckux coCmoaHull
epynnel arwoell, Komopwvie cobpanuce emecme O 00yYeHUs MemoOOUKAM BU3YATbHOLL
NCUXOOUASHOCUKU, € NOMOWbIO MEXHOI02UU BUOPOU30OPAdICEHUsl, CUCMEMbl KOHMPOIs
NCUXOIMOYUOHATbHO20 cocmosinus wenoseka (VibraimageS8.1) u npoepammor (VibraStat),
npouszeoocmea npeonpusmusi dncuc (Canxm-Ilemepbype, Poccus). B npoyecce obpabomxu
Pe3yibmamos uccie008anus 6biA1eHbl UHOUBUOYATbHBIE 0COOEHHOCU NCUXOPDUIUOIOSULECKUX
COCMOAHULL PA3HBIX I00€l, GIUAIOUUE HA COBMECUMOCIb 8 KOMAHOe.

Kntoueswie cnosa: ucciedosaniis, mexHonio2us 6UOPOU300PAHNCEHUS, KOMAHOA, UHOUBUOYAIbHbIE
0cobenHocmu, NCUXOQUIUONOSULECKASI COBMECNUMOCTD.

The Use of Vibraimage Technology to Analyze
Psychophysiological Compatibility
in a Randomly Selected Team

Andrey A. Sentsov

Biometric center of abilities development, Voronezh, Russia,
ved63@rambler.ru

Abstract: Study of changes in the psychophysiological states of people group, who came
together to teach visual psychodiagnostics methods, was used by vibraimage technology and human
psycho-emotional state control system (VibraimageS.1). The program (VibraStat) developed by
Elsys Corp. (St. Petersburg, Russia) was used for processing statistics results. By processing the
results of the study, the individual characteristics of psychophysiological states of different people
affecting compatibility in a team were identified.

Keywords: research, vibraimage technology, team, individual characteristics,
psychophysiological compatibility.

BBepeHune

I'pynma coctout u3 nrojeH, 3aHATHIX PEIIEHUEM KOHKPETHBIX 33Ja4 HAa OCHOBE
o0MIMX TIeTel, MPUHIIATIOB, COTPYTHUYECTBA, COUETAHUS HHIUBUAYAIBHBIX U TPYTI-
MOBBIX UHTepecoB. Ha mepuoj o0yueHus rpymiy o0ydaronuxcs MOKHO paccMa-
TpUBaTh Kak komaHay. Komanga — 3To coBOoKynHOCTb Jrofeil ot 3 1o 20 yenosek,
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B3aMMOJIOTOJTHSIOIINX U B3aMMO3aMEHSIONIHX ApyT Apyra. Komanna gomkHa OBITh
HaJleJIeHa TAKUMHU MMPU3HAKAMH, KaK: MaKCUMaJIbHasl aKTHBHOCTH M OTBETCTBEHHOCTh
JUTSL IOCTYDKEHUSI OOIIeH 1IeH; 0CO3HAHUE HEOOXOJAUMOCTH B3aUMOJICHCTBHS M CO-
TPYIHUYECTBA; CIUNIOYCHHOCTh M THOKOCThH; TBOPUECKOE OTHOIICHNE K COBMECTHOU
JESITeIIbHOCTH, COCTUHEHNE WHINBHIyalIbHBIX HJIEH U OIBITa KaXJIO0T0; PUHSATUE
LEJIECO00PA3HOTO PEIICHNUS] B KOHKPETHBIX YUeOHBIX U MPOPEeCCHOHABHBIX 3a/1a4axX
u cutyanusx. Komanmoo0pa3oBaHue — 3TO MPOIECC, KOTOPBIA MPOUCXOTUT JMHA-
MHYECKHU U CJIEeAyeT 3a U3MECHEHUSIMU B KOMaHJE, BO BHEIIHEU cpejie, opraHu3a-
uuu U T. 1. CymiectByeT MHOTO Mozenelt opmupoBanus koman: Takmana, GRPI
PyOuna, [iiouuka u ®pas, Karuenbaxa u Cmuta, 7T uimu mojaens JlomGapzo u P.
Oituunrepa, Jladacro u Jlapcona, Anuzeca PAEI u npyrue. Meroguka Anuzeca
(Ammzec, 2014) moMoskeT pa3zo0paThes KAKUX COTPYIHUKOB HE XBAaTaeT B KOMAH/IE.
C momompro Mosieny TakMeHa MOXKHO CKOPPEKTHPOBATH MTOBEIEHUE PYKOBOIUTEIS
B 3aBHCHMOCTH OT TOT'O Ha KaKOM CTa UM pPa3BUTHS HAXOAUTCS Ballla KOMaHaa. A mo-
HUMasl, KaKre MIOPOKH €CTh Y KOMaHIbI, BBl CMOKETE WX TIPEAOTBPAaTUTh. B 3TOM Bam
nomMoxet Mojienb Jlencuonu (Jlencuonu, 2018).

EcTp 001ue npuHIAIIBI ICUXO0JIOTHYECKON COBMECTUMOCTH B KOJUIEKTHBE, KO-
TOPBIE OMPENEAETCSI 0COOCHHOCTSIMH PabOTHI. J{Js IITUTEILHOTO COTPYAHHYECTBA
MOJIOUAYT JIFOJIM CO CXOKUMH 4YepTaMmu. [ BBINOJHEHUS TBOPUYECKUX 3aJaHUM
HyHa TpyIa y4acCTHUKOB, YePThl XapaKTepa KOTOPBIX OYAYT JOMOIHATE APYT
npyra. UToObI JOCTUTHYTH OJHY OOJBIITYIO OOIIYIO I1€h, CTOUT MOA00paTh HETo-
X0KUX COTPYIHUKOB, BO3MOXKHO, TaK€ C KOHTPACTHBIMU KauecTBaMu. C OHOU
CTOPOHBI, TPYIITIa 00YJAIONINXCS SBIAETCS KOMaHAOH, Y KOTOPOW €CTh 00IINe I ,
C IIpYroil CTOPOHBI — KOHEYHAs [1eJIb 00YUYEHUs B IPYIIE Y KaXI0TO Cyry0o WH-
muBrayanbHas. U cama rpynma gopmupyercs 6e3 nmpeaBapuTenbHOTO 0TOOpa 1Mo
JUYHBIM KadecTBaM. [loaTomy npu (hOpMHPOBAHUU T'PYIIIEI CIyYaiiHBIM 00pa3oM
110 JIUYHOHU 3asBKE MBI UMEEM TPYIMIIbI, COCTOSIINE U3 YUYACTHUKOB, y KOTOPBIX
COBEPIICHHO pa3Has ((U3MOJIOTHS — TI0J, BO3PACT, 3I0POBbE; ICUXO(PUZNOIOTHT —
TEMIIEPaMEHT; TICUXOJIOTHSI — YE€PTHI XapaKTepa, MOTUBHI; COITUATBHO-TICUXOJIOTH-
YeCcKHe HIOAHCHI — MPUOPHUTETHI, )KU3HEHHBIE IIEHHOCTH, 11eH, oxunanus. [loatomy
IIPU aHAJIM3€ COBMECTUMOCTH TaKUX TPYII BAXKHO PACCMOTPETh MCUXO(PHU3UOIIO-
TUYECKYI0 COBMECTHUMOCTh. DTO COoueTaHue (PU3NYECKOTO M WHTEIUIEKTYalbHOTO,
TICHXOMOTOPHOTO Pa3BUTHSL.

S mpenogaro, v TPYyMITEI HAOUPAIOTCS CIIyIalHBIM 00pa30M, T. €. YHCTO I10 JKea-
HUIO, HE TIPUMEHSIST METOJIMKU 0TOOpa npu (opMUpOBaHUM TpyIibl. [ pyrmna numeet
CaMOMOTHBAIINIO, HO HE TIOJIKPETUIeHA BHEIITHEH MOTHBAIIMEH, B TAKUX YCIIOBHSIX JI0
3aBEPIICHUS Kypca JOXOAUT HE BCs Tpynna. Ho He MeHee BaXKHO TO, UTO B PE3YJib-
TaTe CIOXKHUBIIMXCS OTHOIICHHA MEXY JIFOJBMH TPYIIA TePSeT BPEMs, SHEPTHIO,
HE HCIIOJIb3YET CIIOCOOHOCTH OT/ICNIbHBIX CBOMX WiICHOB. [loaTOMY ObLiIa mOCTaBJIeHA
3aja4a onpeseNieHus yCIOBUN U TapaMeTpOB NCHXO0(H3HOIOTHIECKOI COBMECTUMO-
ctu (I1dC) B rpymrie, 0T KOTOPOW 3aBUCUT MHOTOE: UTOTOBBIE PE3YJIbTAThI JICATEIb-
HOCTH; HACKOJIBKO YYACTHUKH TPYIIIHI TOBOJIBHBI MPOJIETAHHON pabOTOMH; CKOIBKO
3aTpavyeHO YCWIHI, peCypCOB; 3MOIMOHATBHBIA BKIIAJ U KaKHE JTHYHBIC (DaKTOPHI
OyIyT CIIOCOOCTBOBATH YXOIy M3 TPYTIIIHL
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MHorue 13 BhIIIEeepeYHCICHHBIX 3a/1a4 MO3BOJISIET PELINTh TEXHOJIOTHs BUOPO-
nzobpaxenus (MunkuH, 2007; 2020), koTopasi H3HAYAIBHO, C MOMEHTA OTKPBITHS
BecTHOYIsIpHO-3MOoLMoHabHOTO peduekca (Minkin, Nikolaenko, 2008), pazpa0ba-
TBHIBAJIACH JIJISI KOHTPOJIS ICMXO(U3UOIIOTHUECKOTO COCTOSTHUS uesioBeka. OCHOBHBIM
[IPEUMYLIECTBOM TEXHOJIOIMH BUOPOM300paKEHNUS SBISIETCS TO, YTO OHA AOIOJIHU-
TEJBHO K BPEMEHHBIM 3aBHCHMOCTSAM (DU3HOJIOTHYCCKUX MapaMeTPOB TMO3BOJISET
MOJTy4aTh MHOTOMEpHBIE Ticuxodu3nonornyeckue 3aBucuMocTy. [Ipu aTom, Bpems Ha
PETHUCTPALHIO TapaMeTPOB BUOPON300paKeHHs Y OTHOTO HCCIETYyEeMOTO COCTaBIIsIET
Bcero 1 MUHYTY.

MeToauka npoBeaeHUs uccriefoBaHUA

HccnenoBanus NpoBOIWINCE C TIOMOIIBIO CUCTEMBI KOHTPOJIS IICHXO03MOLHO-
HaJbHOro cocTosgHuA 4yenoBeka (MunkuH, 2007; 2020). Cucrema KOHTpOJIS TICH-
X03MOIIMOHATILHOTO COCTOSTHUS YeIOBeKa (Iajgee — cucTeMa BUOPOM300paKeHUs
i vibraimage) npegHasHayeHa il perucTpaluy, aHaIu3a U UCCIeJOBaHUs TICH-
X03MOLHMOHAIBHOTO COCTOSIHUS YEJIOBEKA, MCUXO0(PU3UOIOIrMUECKON TUarHOCTHKH.
CucreMa Mo3BOJISICT BU3YaJbHO M aBTOMATHYECKH OLIEHUBATH MCUXO0(U3NOIOrHye-
CKOE COCTOSIHHE UYEJIOBEKa Ha OCHOBE BECTHOYJISIPHO-IMOLMOHAIBHOIO pediekca,
C MOMOUIBIO TPOrPAMMHON BU3YyaIH3alli BUOPO-aypbl, TIOJy4YEeHHOH ITpr 00paboTKe
COCTABJISIOILMX aMIUIUTYHOTO U YaCTOTHOTO BUOpou3o0Opaxenus. B uccienosanu-
SIX, B OCHOBHOM, NPUMEHsIICS peskuM M. OCHOBHBIM Ipe/iHa3HAuYE€HUEM JaHHOTO
pEeKuMa SIBJISIETCS] UCII0Ib30BaHUE CUCTEMbI BUOPOU300paskeHUs AJIs1 MEAULIMHCKOM
JUAarHOCTHUKU U TMICUXOJIOTHUECKUX MCCIEJOBAHHM.

HccnenoBanust mpoBOAMINCH C yYaCTHHKAMU TPYTIIHI IEPBOTO Kypca Mo Mpe-
MeTy «BusyanpHad ncuxoamarsHoctuka». M3mepsummcs xapakrepuctuku I11OC
oOydJaromuxcsi B TPyNIe B TeUeHHe nepuoia o0ydeHus. Pe3ynpTraTtsl n3MepeHuit
Obun 00paboTansl ¢ moMolIbio nporpammbl BudpaCrat (Munkus, 2020), koTopas
MpeHa3Ha4YeHa ISl CTATUCTUYECKOH 00paboTKK pe3yIbTaToB paboThl MPOrPaMMEI
Vibralmage8PRO 1 noBbIIeHNsI TOYHOCTH ONPeIesICHHs HICUX0(U3UOIOTHIECKOTO
COCTOSIHHSI YeJIOBEKa HIIH TPYIIIIBI JTFOJICH ¢ MOMOIIBIO TEXHOJIOTHH BUOPOH300paske-
Hust (MunkuH, 2007; 2020). McXoaHBIMU JaHHBIMHE JIJTSI IPOTPAMMBI SIBIISTFOTCS (Dbl
*** measurement.xml, koTopsie ObUTH 3amucaHbl B porpamme Vibralmage8PRO.
[Ipu aHanu3e UCIONAB3YIOTCA MaTeMaTH4eckoe oxkupanue M u BapuabeiabHOCTh V
JIeCSATH MCUX0(U3NOTOTHUECKHX MTapaMeTPOB YEI0BeKa, U3MEPseMbIX B pexkume M,
nporpammoii Vibralmage8PRO (Munkun, 2020):

T1— Arpeccus (P7); T2 — Ctpecc; T3 — TpeBoxnocts; T4 — OnacHocts; T5 — Ypas-
HOBELIEHHOCTh; T6 — XapuzMatuuHocts; T7 — DHeprudnocTh; T8 — CaMoperyssiuus;
T9 — Topmorxkenune; T10 — HeBpotuszm.

Pesynbrater paboTh iporpaMMbl (hopMupyIOTCS B Bue rpadukoB u Tadmwi. M3-
MEepeHMsI TPOBOAMUINCH B TeueHue 3—12 mecsieB. 3aTeM NpoBOANUIOCH CPaBHEHHE
[1dC yyacTHUKOB IrpymIibl, U3MEPEHHOT'O B IIEPBBII I€Hb 00YyUCHHUS C YCPEAHEHHBIM
nokazaresieM [1DC 3a Bech ocTanbHOH Mepro/] 00yueHHs1, BKIIOYAIOUIMM B ce0s Bce
mapametpsl T1-T10.
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B Tabnuuet 1 1 2 cBenieHbI cpeHUE TOKA3aTeM MaTeMaTHYECKOT0 OsKuaaHust M
n BapuabensHocTH V mapamerpoB T1-T10, n3mepennsie B pexkume M mporpaMmoit
Vibralmage 8 (Vibraimage§8PRO, 2020). B tabnune 1 o0bennHeHbl OKa3aTeIn
MaTeMaTHYecKOro oxkuaanus 11 yqacTHUKOB rpynibl B 1-i JieHs Hayana oOyueHus
(mepBas cTpoKa B KaXKJI0W KJIeTKe Tabauubl 1) ¢ ycpeAHEHHBIMU pe3yIbTaTaMU UC-
CJIETOBaHMM TeX K€ yYaCTHUKOB 3a BECh MEPHUOJ 00YUeHMs KaKI0ro (CTpoka 2).
Brlnenensl pe3ynbTaThl TECTUPOBAaHUS MaTeMaTHueckoro oxuganus M1-M11 no
napametpy T1 Tex y4aCTHMKOB I'pyMIIbl, Y KOTOPBIX 3TOT MapaMeTp YBETUUUIICS 110
CPaBHEHHUIO C MEPBBIM JHEM — y4acTHUKHU 1, 3,5, 7u 11. ¥V ocTaiabHbBIX yUaCTHUKOB
rpynisl napametp T1 cHu3miIcs B poliecce o0y4eHus. Y yqacTHUKOB 3, 5 u 11 yc-
penHenHsiil napametp T1, u3MepeHHbIH HAa Bech nepruo 00yUeHus], OKa3aics caMbIM
BbICOKUM B rpymne. Kpome storo, y yuactnuka 11 cpa3y tpu napametpa T1, T2 u T4
caMble BBICOKHE B IpyTIIE.

Ta6bnuuya 1
CsopgHas Tabnuua matematmyeckoro oxuaanua M1-M11 napametpos T1-T10

Y4acTHUKM

1 2 3 4 5 6 7 8 9 10 1"
MapameTpbl

T % 34,1 | 43,91 | 45,9 | 48,87 | 44,5 | 44,82 38,72 | 38,2 | 46,6 | 34,18 | 48,21
7 40,2 | 36,9 | 53,2 | 38,5 | 49,3 | 39,9 | 42,8 | 37,31 | 45,4 | 36,8 | 48,38
T2 9 14,7 | 26,92 |21,17 | 38,53 | 26,46 | 23,5 | 29,54 | 39,25 | 29,35 | 33,58 | 37,24
70 181 | 31,7 | 20,3 | 33,3 | 30,1 | 26,3 | 30,2 | 38,2 | 29,6 | 30,6 |39,57
T3. % 9,9 |2711| 224 | 27,2 | 21,66 | 22,84 | 25,55 | 32,09 | 30,85 | 37,9 | 28,14
070 16,2 | 38,1 | 18,1 | 30,4 | 24,7 | 33,9 | 27,6 | 37,4 | 28,7 | 39,0 | 28,87
T4 % 20,9 | 31,97 | 30,3 | 38,47 | 29,98 | 30,32 | 31,23 | 36,11 | 34,45 | 34,58 | 38,00
7 24,8 | 36,1 | 30,8 | 33,4 | 33,2 | 33,3 | 33,5 | 38,0 | 33,5 | 35,2 | 39,2
T5 % 72,6 | 63,58 |57,57 | 58,73 65,48 | 69,92 | 70,51 | 65,66 | 61,3 | 67,6 | 62,14
70 729 | 71,3 | 624 | 645 | 70,2 | 64,9 |63,57 | 57,4 | 55,2 | 68,9 | 62,24
T6. % 82,5 |73,84|80,43|64,13|78,12|81,48|76,31|60,64 | 75,05 73,34 | 54,52
70 849 | 585 | 84,0 | 779 | 778 | 77,9 | 80,1 | 48,1 | 72,7 | 74,0 | 58,26
T7. % 32,0 | 24,81 | 31,5 | 21,13 | 27,1 | 29,44 |23,02 17,78 |24,15|19,82 | 21,12
70 320 | 19,7 | 31,0 | 19,3 | 26,2 | 234 | 19,4 | 16,1 | 23,8 | 19,7 | 18,41
T8 % 77,5 | 68,3 |68,83|62,13| 70,9 |75,36|73,08|62,91| 68,1 | 70,06 | 59,58
70 79,0 | 65,3 | 72,7 | 69,0 | 744 | 70,8 | 66,6 | 54,1 | 63,8 | 73,1 | 61,26
To. o 23,8 | 20,4 | 20,5 | 19,5 | 20,3 |21,54|18,43| 16,0 | 23,85| 18,6 | 20,37
70 238 | 17,8 | 200 | 17,2 | 176 | 19,1 | 16,0 | 159 | 24,4 | 18,8 | 20,45
T10. % 58,7 | 43,36 | 35,0 | 27,67 | 55,54 | 47,72 | 44,26 | 31,41 | 38,9 | 36,66 | 29,37
070 49,3 | 37,7 | 39.2 | 323 | 319 | 46,8 | 27,4 | 24,7 | 39,8 | 30,8 | 27,01
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B Tabauiy 2 o6beinHEeHbI TOKa3aTeNnd OTHOCUTEIBHOTO U3MEHEHUS Bapralelb-
Hoctu VimapamerpoB T1-T10 11 yuacTHUKOB rpynmsl B 1-i 1eHs Hagana 00y4eHus
(mepBast CTpoKa B KaKJOH KJIETKE TaOJHILbI), ¢ YCPEIHEHHBIMU pe3yJIbTaTaMH UC-
CJICJIOBAaHHH TEX JK€ YYaCTHHKOB 32 BeCh MepuoJ| 00yueHus (CTpoka 2).

Tabnuuya 2
CBopgHas Tabnuua oTHOCUMTENbHOro n3meHeHusi BapmabensHoctn V1-V11 napameTtpos T1-T10
YYyacTHuKH
Bapvia- 1 2 3 4 5 6 7 8 9 10 1"
6enbHOCTb
V1 % 9,7 96 | 155 | 11,5 | 76 | 12,1 | 13,4 | 147 | 9,7 22 | 8,36
7 75 | 155 | 9,46 | 24,5 10,52 | 11,86 | 14,62 | 14,8 | 11,0 [16,12| 11,2
V2. 179 | 158 | 26,8 | 36,5 | 26,8 | 28,6 | 196 | 22,6 | 20,4 | 17,8 | 6,51
7 12,8 | 18,4 | 9,76 (16,17 | 20,5 | 13,5 | 21,22 (21,78 | 16,4 | 18,66 | 9,74
V3. % 99,9 | 27,8 | 84,9 | 30,6 | 34,1 | 349 | 40,7 | 27,3 | 32,4 | 31,8 [ 18,71
7 92,5 | 48,72 | 42,5 | 25,93 | 49,86 | 47,2 | 43,53 |32,41| 30,0 | 32,72 | 19,61
Va4 % 19,0 | 146 | 206 | 176 | 13,1 | 188 | 129 | 143 | 150 | 13,5 | 6,70
7 19,9 | 14,81 | 11,13 | 21,83 | 14,74 | 14,7 | 13,64 | 14,52 | 14,8 | 13,82 | 7,06
V5 % 7,6 6,0 | 134 | 178 | 7,3 6,4 | 20,7 | 10,1 | 16,6 | 12,7 | 8,31
7 59 [11.5919,46|13,26| 10,78 | 8,66 | 12,2 |10,92| 7,6 | 11,93 | 7,93
V6. % 39 [ 149 | 55 | 175 | 7.4 73 | 12,7 | 383 | 86 | 24,5 |17,68
70 1,9 | 9,96 | 42 | 24,7 | 7,52 | 414 | 9,79 [28,31| 6,1 |12,28]| 21,0
V7. o 240 | 150 | 25,7 | 27,3 | 26,2 | 23,0 | 28,7 | 24,8 | 50,0 | 34,5 | 8,83
7 18,0 | 23,78 | 13,1 | 24,33 | 15,34 | 17,8 | 30,57 | 28,57 | 10,6 | 27,5 | 19,85
V8 % 3,4 6,6 69 | 143 | 3,0 58 | 126 | 17,5 | 6,7 | 16,1 | 7,21
7 32 | 804 | 6,86 |1566| 6,42 | 50 | 8,39 |14,42| 55 | 852 | 8,84
V9 % 246 | 21,2 | 196 | 188 | 18,1 | 245 | 17,1 | 155 | 16,3 | 16,4 | 13,20
7 20,7 | 21,54 | 17,06 | 14,16 | 27,66 | 22,38 | 23,94 | 19,69 | 16,3 | 17,5 | 14,54
V10 % 37,0 | 256 | 199 | 17,5 | 30,7 | 24,3 | 143 | 22,6 | 27,5 | 21,4 | 40,68
7 7,5 |18,31|25,86| 22,93 | 24,74 | 20,74 | 21,53 | 20,67 | 16,4 | 17,5 | 24,14

W3meHeHnne BapuaOeNbHOCTH BBIOBIBIIMX ydacTHUKOB (1, 3) mo mapamerpy
TpeBo>kHOCTh BhIlIe §0%, B TO BpeMs Kak y yYaCTHUKOB OCHOBHOM IPYIIIBI 3TOT
nokasarenb He npesbiiaeT 50%. Vzmenenne BapuabenbHOCTH y4acTHUKOB 1 1 11,
TaKKE HE 3aBEPIIMBILNX 00yUeHHE, 10 TapaMeTpy HelpoTusM paBHo 37% u 40,68%
COOTBETCTBEHHO, y YWIEHOB OCHOBHOM I'PYMIIbI 3TOT MOKa3aTeb He MpeBbIaeT 25%.

Ha pucynke 1 npuBenena rucrorpaMma OTHOCUTENIBHOT'O H3MEHEHUsI Bapualesib-
Hoctu V napamerpoB T1-T12 B rpynmax 1 u 2. B rpynns! 1 1 2 cOOTBETCTBEHHO
00bEJMHEHB! UCXOIHBIC JaHHbIE 00YUYAIOIIMXCS 3aBEPIIMBILNX U HE 3aBEPILIUBIINX
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oOyueHue B Buje ¢aitnos *** measurement.xml, KoTopbie ObUTH 3aTICaHBI B TIPO-
rpamme Vibralmage8PRO. MoxHO 0TMETUTH BBICOKUH MTOKa3aTelh OTHOCUTEIILHOTO
n3MeHeHus BapuabensHocTn V mapameTrpoB T1-T12 B rpymnme 2 mo mapameTpy
TPEBOKHOCTH, KOTOPBIN paBeH 60%.
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Puc. 1. [ucmoepamma omHocumenbHO20 U3MeHeHUs1 eapuabenbsHocmu V napamempos
T1-T12 8 epynnax 1u 2

O6cyxaeHue

B aToMm ncciienoBaHuu cTaBuiach 3a/1a4a ONpPeIeICHUs YCIOBUM U ITapaMeTpoB
MCUXO(H3HOIOTUIECKOH COBMECTHUMOCTH B TPYIIIE, COCTABICHHOW M3 CIIy4alHBIX
YYaCTHHKOB, KOTOPBIE CMOTYT 00y4aThCsi BMECTE B TEUCHHUE ONPEIeIeHHOTO BpEMEH-
HOT'O IPOMEXKYTKa, OT KOTOPOI 3aBUCUT MHOI'O€: UTOTOBBIE PE3YJIbTAThI JEATEIb-
HOCTH; HACKOJIBKO YYaCTHUKH IPYIIIbI JOBOJBHBI IPOJEIaHHON PabOTON; CKOJIBKO
3aTpayeHo YCHIIMH, peCypcOB; SMOLMOHAIBHBIA BKJIAJ, KaKue JUYHbIE (DaKTOPHI
OyayT criocoOCTBOBATh YXOJy U3 TPYIIIHI.

OTMeTHUM PEe3yNbTaThl TECTUPOBAHMS MaTeMaTHIECKOTO okumanus M1-M11 1o
napameTpy T1 Tex y4aCTHHKOB IpyMIIbl, Y KOTOPBIX 3TOT MapaMeTp YBEIMUYHICS 110
CPaBHEHUIO C MEPBBIM JHEM — y4acTHUKH 1, 3,5, 71 11. Y ocTaabHBIX YYaCTHUKOB
rpymmnsl napamerp T1 cHU3MICSA B npouecce o0ydeHus. Y ydacTHHKOB 3, 5 u 11
ycpenHeHHBIH TapaMmeTp T1, n3MepeHHbIN Ha BeCh MeproT 00yUIeHUS, OKa3ajcs ca-
MBIM BbICOKUM B rpyime. Kpome aroro, y yuactauka 11 cpasy tpu mapamerpa T1,
T2 u T4 cambie BBICOKHE B TPYIIIIC.

AHanu3 U3MeHEeHHUs BapradeIbHOCTH YYaCTHUKOB TPYMIIBI 110 TapaMeTpy Tpe-
BOKHOCTH ITOKa3aJjl, 9YTO y BBIOBIBIINX Y4acTHUKOB (1 M 3) 3TOT mMoKazarenb BHIIIE
80%, B TO BpeMs KaKk y OCHOBHOM TPYIIIBI 3TOT MOKa3aTelns He npesbimaeT 50%. 1o
napameTpy HeMpOTH3M TOKa3aTeln y4acTHUKOB | u 11, Taxoke He 3aBepIMBIINX 00-
yuaenue, paBHbI 37% u 40,68% COOTBETCTBEHHO, y WIEHOB OCHOBHOM I'PYTIITBI ATOT I10-
Kazaresb He TpeBbimaeT 25%. Kpome 31oro, y BEIOBIBIINX YYaCTHUKOB (DUKCHPYETCS
BBICOKHMII IIPOLIEHT U3MEHEHHsI BapuaOenbHOCTH 1o napaMeTpy 13 (TpeBOXKHOCTB),
1 oH paBeH 60%, B TO BpeMst KaKk y yYaCTHUKOB OCHOBHOM TPYIIIIBI BAPHAOEIbHOCTD
110 mapameTpy TpeBokHOCTH (T3) He npesbimaeT 28%.
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Hauboubiiee OTKIOHEHHE OT ITApaMeTpOB OOIIEH IPyTIIbl HAOIIOAAETCS Y y4acT-
HUKOB 3 1 11. DTO y4aCTHHUKH, BO3PACT KOTOPHIX OTINYACTCS OT CPETHETO BO3pacTa
OCHOBHOH Tpymbl 601ee ueM Ha 30%. Pa3ubie ckopocTr pearnpoBanus Ha H3MEHe-
HUS CUTYyalllH, Pa3InyHble BHYTPEHHHUE eI ¥ MOTUBEI. B 11e710M e pe3yabTaThl
WCCIICIOBAHUM TTOKA3aJIH, YTO TP HA0OPE TaKUX IPYII BAKHO YYUTHIBATH (PU3UO-
JIOTHIO — T10J1, BO3PACT, 3A0POBbE; IICUXO(PH3HOTIOTHS — TEMIEPAMEHT; ICUXOJIOTUS —
YCPThI XapaKTepa, MOTUBBI; COLIUATIbHO-TICUXOJIOIT'MYCCKUE HIOAHCBI — INPHUOPUTCTHI,
YKU3HEHHBIE TICHHOCTH, TEJIH, OKUTaHHS.
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YTOouHeHue npupoabl KonebaHwuu,
M3MepsieMbIX NOCPenCTBOM TEXHONOrmm BMOpounsobpaxeHus.
Yactb 1

A. A. KoceHkos

denepanbHbI MeanUMHCKMn Broduranyeckuin LeHTp nm. A. . BypHassHa
®MBA Poccun, Mocksa, Poccus,
kossenkov@gmail.com

Annomayun: Ocobennocmvio ycmoauielucs HPAKMUKU GUOCOCHEMKU 6 npoyecce
noayuerus napamempos euopousobpadicenus (BHU) saensemces yuém ecex xonebanutl 2006w,
nonasuwux 6 o0veKmus 6ed-kamepuvl, KOMopwvle MOICHO pazdenumv Ha 2 UHGOPMAYUOHHBIX
nomoka: 1) konebanus 20106bl KAK eOUHO20 Yeno2o 00beKma no OMHOUWEHUI K (HOHY
npeumMyujecmeenHo 60 YpoHmanvHol niockocmu (nomoxk 1); 2) enympennue Konrebanus 0OHUX
yacmeil uya OMHOCUMETLHO OPY2UX 8 2PDAHUYAX GHEWHE20 KOHMYPA 207106bl, BKII0UAS, BOZMOICHO,
MUMUYeCKUe 08UICEHUS, MOP2AHUL, OBUIICEHUS 211A3, OBUIICEHUS MASKUX MKAHell, 00YC061eHHble
CcepOeyHbLIMU COKPAWCHUAMU U OBUIICEHUEM KPOBU NO KPYHHLIM COCYOaM UNU NYAbCAYUIo
NOBEPXHOCMHBIX COCY008, a4 MAaKdice Ko1ebanus 8onoc Ha eonose (nomok 2). Ilpumenenue
MACKU U3 nanve-yvauie, NOIHOCMbIO 3aKpbleaGULell TUYO 8 COYeMANUU ¢ MPUKOMAICHOU WANKOTL
N0360UNO YempaHums éausnue nomoka 2. Taxum 06pazom, 01s ananusa Obli 0Cmagien moabKo
NOMOK uHgopmayuu, npeocmasieHHblll GHeWHUMU Koaeoanusmu 2onogvl. Cpagrenue oCHOBHbIX
napamempos, noayuennvix npu pecucmpayuu BHU 6 macke u 6e3 Macku, nokazaio cmamucmuyecku
3Hauumvie pasaudus. [Ipu Hademoil macke 3HaAUeHUs NOBEOEHYECKUX NAPAMEmpPos, KOmopble
aemop memooa B. A. Munxun omnocum K no3umuHviM, UMeNU CYuwjecCmeeHnylo meHoeHyuio
K YenuYeHuI0, a He2camusHblx Napamempos — K CHUICEHUIO.

Kntouesvie cnosa: sudbpayuu, subpouzobpadicenue, MUKpOSUOpayuu, mpemop, Mackd, MUMUKA.

Clarification of Microvibration Nature Measured
by Vibraimage Technology.
Part 1

Alexander A. Kosenkov

A. |. Burnasyan Federal Medical Biophysical Center, Moscow, Russia,
kossenkov@gmail.com

Abstract: The feature of the established practice of vibraimage (VI) parameters processing
is the consideration of all head vibrations captured by webcam, which can be divided into
2 information streams: 1) vibrations of the head as a single object in relation to the background,
mainly in the frontal plane (stream 1); 2) internal vibrations some parts of the face relative to
others inside the external contour of the head, including, possibly, facial movements, blinking,
eye movements, movements of soft tissues caused by heart contractions and the movement of
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blood through large vessels or pulsation of superficial vessels as well as vibrations of hair
(stream 2). The use of a papier-mdché mask that completely covered the face in combination
with a knitted hat made it possible to eliminate the influence of flow 2. Thus, only stream
1 represented by external vibrations of the head was left for analysis. A comparison of the main
vibraimage parameters measured with and without the mask showed statistically significant
differences for some vibraimage parameters. Measured with the mask the values of behavioral
parameters, which vibraimage technology developer — V. A. Minkin classifies as positive, had
a significant tendency to increase, and negative parameters — to decrease.
Keywords: vibrations, vibraimage, microvibration, tremor, mask, facial expression.

BBepeHue

Texnonorus Budpouzodpaxenus (B1) (Munkun, 2007; Munkun, 2020) Ha-
XOJUT CBOE MPUMEHEHHE B PA3JIMYHBIX 00JIACTSIX NPUKIAJAHON NCUXOPU3UOIOTHH,
BKJTFOYAs TOCTPOEHUE CHCTEM 0€30TacHOCTH, O0BEKTUBU3AINIO OLEHKH YMOIIHO-
HaJBbHBIX COCTOSHUI M HEOCO3HABAEMBIX PEaKINi, pa3pad0TKy CHCTEM TOJAEPKKI
MIPUHATHUS PEIIeHUH ISt MEAULIMHCKON U TMICUXO0JIOTMYECKON TUAarHOCTHKH, JJIS TIPO-
(eccroHaIbHOM OPUEHTALUH JIETeH U MOAPOCTKOB, ISl PEILICHHUS] MAPKETHHIOBBIX
3anmay u T. 1. [IpocToTa M JOCTYITHOCTh METO/1a, eT0 0ECKOHTAKTHOCTD MTPHUBIICKAIOT
BHHUMaHHE BCE HOBBIX HccienoBareneil B Poccuu u 3a e€ npenenamu. Emé€ onHum
Ba)XKHBIM (PaKTOPOM, TTIO-BHIUMOMY, SIBJSIETCS TO, UTO ATA TEXHOJIOTHSI C YHUBUTEIb-
HBIM IOCTOSHCTBOM HOJATBEPKIAAET UCXOAHBIE THIIOTE3bl B COBEPIIEHHO Pa3HBIX
00JacTAX M Ka)KeTCs MMOMCTHHE YHUBEPCATbHON. J[eiCTBUTENBHO, TPaHUIIBI €€ TTpH-
MEHEHWSI IO CHX TIOp HE OIpEeJIeNIeHbI, e/[Ba JIM MOKHO HAWTH XOTS OB HECKOJIBKO
HCCIIeIOBATENLCKUX paboT, KOTOPhIE COACPKAT OTpULATeNIbHbIE Pe3ybTaThl. Takoi
9KCTEHCHUBHBIN yTh MPUMEHEHU HOBBIX METOJIOB HCCIIEIOBAHN Ha MEPBBIX MOPax
XapaKTEepEeH, Ha B3IUIAl aBTOPA, IJIsl TEX U3 HUX, KOTOPbIE UMEIOT B CBOEM UCTOKE HE
TEOPETUYECKYIO KOHIEMIIUIO, a SMITUPUUIECKYIO HAXOIKY U YMEHHUE HCCIea0BaTENsA
pasriaeTh B Hel MpUKIaAHON noTeHualn. besycnoBHo, npu aHanu3e pe3yibTaToB
MBI OnUpaeMcs Ha pabOTHl KIACCHUKOB (PM3MOJOTUN ABUTATEIbHONH aKTHUBHOCTH,
B TOM YHCJIe poccuiickoro ucciaeaoateis H. A. bepramreitna (bepamreiin, 1947;
Bepumreitn, 1990). Baxusle maru B HanmpaBJIeHUU OCMBICIEHHS TIPOUCX 0K ACHIS
KoJIeOaHH, pETUCTPUPYEMbIX TexHoJoruerd B, Obutn nipeANpUHSTH SHTY3HACTaMU
atoro meroaa (MunkuH, 2007; AxumoB, MunkuH, 2024), npu 3TOM OYEBHJIHO,
YTO OCHOBHAs CHCTEMHAs TeOpeTHdecKas padoTa B ’TOM HAIIPABJICHUH MTPEICTOUT
B OymyImiem.

«PUTMHYHOCTD — QyHIaMEHTANbHAS XapaKTePUCTHKA (PYHKIIMOHUPOBAHHS JKH-
BOr0 OpPraHU3Ma — MPSAMO CBs3aHa C MEXaHU3MaMHU 00PAaTHOMN CBS3U, CAMOPETYJISLIUH
Y aJanTalyy, a COrIacOBaHNe PUTMHUYECKHX ITUKIIOB JIOCTHTAETCs Oylaromaps BaKHON
0COOEHHOCTH KOJIe0aTeNbHBIX MPOIIECCOB CTPEMIIEHHUIO K CHHXpOHM3AIH. OCHOBHOE
Ha3zHaueHHe pUTMUYHOCTH 3aKJIIOYAETCs B MOJ/IepKaHUU TOMEOoCcTa3a OpraHu3ma npu
n3MeHeHnu (GaxkTopoB BHewHel cpenpn» (I'puropbes u ap., 2013). Putmsl pa3nuyHoi
MNPUPOJIBI IEPUOIOM OT JIOJIEH CEKYyHABI JO HECKOJIBKUX JIET SIBJISIOTCS OJHON U3
OCHOB Jxu3HenesATeIbHOCTH. OHU HECYT BaXKHEHIIYI0 HHOOPMAIHIO O COCTOSHHH
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OpraHu3Ma, IIPH 3TOM, YeM BHIIIIE YPOBEHb €r0 OpraHu3aIiy, TeM OOJIbIIee BIUSHUC
Ha PUTMBI MOTYT OKa3bIBaTh TICUXUYECKHE (DaKTOPHI.

[IpeameTom ucciaenoBanus OBITH MEXaHUIECKHUE KOJICOAHUS TOJIOBHI YETIOBEKA,
peructpupyemMsie nocpeacTsoM TexHonornu BU. Mexanudeckue konebaHus cocTa-
JISIOT HEOTHEMJIEMYIO YacTh PUTMHUYECKON aKTUBHOCTH JKUBOW MaTepUH M MOTYT
HaOJIFOIaThCs Ha PAa3IMYHBIX YPOBHAX €€ OpraHu3alid OT OpPTaHeJUI 0 OpPTaHOB
1 QYHKIIMOHAIBHBIX CUCTEM, SIBJISSACH BaXKHBIM IPU 3TOM OJHUM M3 CaMbIX HEH3-
yueHHbIX HHpopMmaronHbix kanaios (Iladanos u ap., 2020).

MukpoABMKEHUS, aHATU3UPYEMBbIE ¢ TOMOIIbI0 BU, B OCHOBHOM MPEACTABIISIIOT
c000#f HEKOHTPOJIUPYEMbIE BOJIEH YeJIOBeKa PUTMUYECKHE MEXaHWYeCKue Koeda-
TeJbHBIE TIPOIECCH PA3IUYHOTO reHe3a. Takue KojleOaHus B 3aBUCUMOCTH OT MX
AMIUTUTYIBl B MEUIIUHE U (PU3HOJIOT MU HA3BIBAIOT TPEMOPOM U MUKPOBUOPAIIUSMHU.

CBsi3b TpeMoOpa C ATOJIOTHYSCKUMU TIPOIecCaMu ObLTa OTMEUeHaA elIé JIpeBHE-
rpedeckuM nenuteneM u ¢punocopom ['unmoxparom (Lyons, Pahwa, 2005). [Tozaaee
OBLIO YCTAHOBIIEHO CYIIECTBOBAHME (PU3HOIOTHUECKOTO TPEMOPA, MPUCYIIETO 3/10-
POBBIM JIFOJSIM M HE3aMETHOTO JIJISi OKPYKAIOIIUX, aMILTUTY/Ia KOTOPOro OOBIYHO
He nipesbimaet 0,5 MM (Daneault, 2011; Carignan, 2010), HO MOXeT HapacTaTh MO
BIIUSTHUEM DMOIMN M XMMHYECKHX areHTOB, Hanmpumep, kodenna. Tpemop MoxeT
OBITH CIIEICTBIEM MEXaHIMUCCKUX KOJICOaHUH, MEXaHMUECKUX pe(ICKTOPHBIX Koieha-
HUH, a TaKOKe BIUSIHUS HOPMATBHBIX U TATOJIOTMYECKUX IICHTPAIBHBIX OCIIIIISTOPOB
(Hallett, 1998).

MuxkpoBubpariiu, Kotopsie omnmcain . Popaxep u cBsi3ai UX ¢ COKpalleHUSIMH
MBIIIICYHBIX BOJIOKOH, OOBITHO PETUCTPUPYIOTCSI OUCHD TYBCTBUTEIILHBIME aKCEIePO-
METpaMH, TaK KaK UX aMIUIUTYJ1a Ha JiBa nopsijka Hioke (okosio 3 MkM) (Rohracher,
1964; Popaxep, Muanara, 1969).

B pa6ore B. A. Munkuna u H. H. Hukomaenko (Minkin, Nikolaenko, 2008) Osi1a
BBICKA3aHa THIIOTE3a O CYIIECTBOBAHUN BECTHOYISIPHO-IMOIIMOHAIBHOTO pediek-
ca (BOP), koTopblil BHOCHT CyIleCTBeHHBINH BKJIal B (hopmupoBanue BU romnoser.
ABTOpPBI TIPEANOIOKUIN, uTO BOP y4acTByeT B mojaepkaHuU BEPTHUKAIHLHOTO
TOJIOKEHUS TOJIOBBI, a KOJIe0aTebHbIC BUKCHIS, HAIIPABJICHHbBIE HA OTO, MOTYT
W3MEHSTHCS 110 BIUSHAEM dMOIIMOHAIBHOTO COCTOSTHUS YeloBeka. Bepostao, BOP
SIBJIICTCSI OJTHUM U3 PeICKTOPHBIX MEXaHU3MOB, YYaCTBYIOIIUX B (HOPMUPOBAHUHU
(hM3UOIIOTUYECKOTO TPEMOPa TOIOBEI.

I'unoTe3a uccienoBanus: B cBsI3M ¢ CKIIIOYEHNEM U3 aHAIN3a KoJieOaHHi BOJIOC
Y OJTHUX YacTEeH JINIIA TI0 OTHOIIECHUIO K JPYTUM, TapaMeTphl BHOPOU300paKeHUS
oToKa MH(popManuu, 00yCIOBICHHOTO BHEIIHUMHU KOJIEOAHUSMHU TOJIOBBI 110 OT-
HOIIICHUIO K )OHY, MOTYT CYIIECTBEHHO OTIMYATHCS OT PE3YIbTATOB TPAJAUIIIOHHOTO
ananuza BU romnosel.

Leab uccienoBanusi: YTOYHEHNE MIPUPOIBI KOJCOAHNH, N3MEPSIEMBIX TIOCPE/I-
cTBOoM TexHojoruu BU. [l €€ mocTuKeHusl Ha IEpBOM ATalle MpeAIoaraioch
BBIICTIUTH TIPU aHAJIHN3e MapaMeTpOB BUOPOU300pakeH st MOTOK UH(OpMaluu, 00-
YCIIOBJICHHBIH BHEIITHIMH KOJIEOaHUSMH TOJIOBBI 10 OTHOIIIEHHIO K ()OHY, M CPAaBHHUTH
€ro c pe3yJibTaTaMu TPaJullMOHHOrO aHaiu3a BI.
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MaTepuanbi n meton

bouto mpoBeneno 16 uccnepoBanuit 6 uenosek (3 myxuuH 23, 44 u 67 ner
U 3 KeHIIUH B Bo3pacTe oT 49, 69 u 78 j1eT) TeXHOIOrHeH BUOPON300paKeHMs
¢ npumeHenneM nporpammbl VibraMED10. M3mepenust nmpoBOAMINCE B MapTe
2024 roga gHEM IpU €CTECTBEHHOM OCBEILEHUU B PacCEIHHOM cBeTe. Pa3perienue
BeO-kamephl coctaBisiio 640x480 nukceneit, yacrora kanpoB — 30 ['m, qmurenpHOCT
3ammcn — 60 cekyH7. YpOBEHb KauecTBa 3alMCH MIPH TECTHPOBAHUU B KAXKIOM H3
uccnenoBanuii coctasisut 100%.

JBoe 13 My>X4rH ObUTH 00CIIeI0BaHBI 110 1B pa3a, TAaKUM 00pa3oM, UCCIeIOBAaHNE
COCTOSIIO U3 2 cepuil 0 § U3MEPEHUI:

— TepBas MpeJCcTaBisiia coO00H TPaJUIIMOHHYIO 3aITUCh;

— BO BpEMsl BTOPOI CepuM CTaBWJIACh 3ajjadya UCKIIOYUTh W3 aHaju3a JIoOble
MepeMEILEHNs] BOJIOC HA TOJIOBE M OJHMX YYacTKOB JIMLAa OTHOCHTEIBHO APYTUX
(mBWKEHUS TIIa3, MOpraHus, KoJeOaHus TIOJIBUKHBIX TKAaHEH, Tpex/ie BCero — ru-
TOIepMBI (TTOIKOKHO-)KUPOBOH KIIETUATKH) U 1p.). s e€ perreHus uemorb30Bairch
Oerast TPUKOTaXKHAs [IAIKa, 3aKphIBABINAs TIa3a U BOJIOCHI, a 3aTeM Oelasi MacKa 13
nanbe-Maie. {1 ycuneHus KOHTpacTa Ha MacKy ObLIM HaKJIEeHBI TOJIOCKH YEPHOTO
usera (puc. 1).

& “VIDEOMicrosoft ® LifeCam Cinema(TM) - Vibrahed ™ o x
Dafin Bua Hacrpotor Aeicrens Cnpaexa

o - 1 Ao | |

3 X

% Camoper... 768 00
+ Topmox... 220 00 v

Histogram

Puc. 1. BHewHul 8ud ucrbimyemMoz20 8 Macke 80 8peMsi peeucmpauuu
subpousobpaxxeHusi

CrarucTryeckas 3Ha4MMOCTh Pa3InUMi MEX/y 3HAYCHUSAME IIapaMeTPOB BUOPOU-
300paKeHHs, TOTYYSHHBIMH B JIBYX CEPUSX UCCIICIOBAHUS, TIPOBEPSIIACH C TOMOIIHIO
KpI/ITepI/ISI BI/IJ]KOKCOHa C UCITIOJIBb30BaHUCM HpOFpaMMHOFO ITaKkeTa sl CTaTUCTUu4YC-
ckoro anaimm3a STATISTICA 8.0.
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Pesynbrathl uccnegoBaHusi U X o6cyxaeHue

bruto mpoBeneHO cpaBHEHHE MapaMeTPOB BHOPOM300paKEHUS, MOITYUCHHBIX
B JIBYX CEpHUSAX HCCICJOBaHUS HCHIBITYEMBIX: 1) TpaaulmoHHOE u3MepeHue (6e3
MacKH) 1 2) B Macke, IOJTHOCTBIO 3aKphIBaroIieii Bcé iuro (Tabm. 1).

Ta6bnuuya 1

CpaBHeHue napameTpoB B1bpousobpaxeHns 6es macku (Me1, IQR1) n macke (Me2, IQR2).
Me =MegaunaHa (Median); IQR=MexkBapTunbHbin pa3max (Inter-Quartile Range)

HeratnBHble [Mo3nTnBHbLIE dusmonornyeckune
noBefeHYeckme napameTpbl noBefeHYeckme napameTpbl napameTpbl
T T2 T3 T4 T5 T6 T7 T8 T9 T10

Me1 | 29,79 | 38,33 | 31,45 | 32,37 | 64,77 | 52,92 | 10,75 | 55,21 18,59 19,45
IQR1| 7,90 | 12,64 | 6,79 | 6,39 | 1534 | 21,46 | 8,53 | 16,51 7,66 9,41
Me2 | 34,24 | 25,08 | 16,14 | 26,53 | 74,18 | 73,57 | 2542 | 74,19 | 21,75 18,16
IQR2| 8,56 | 2,84 | 545 | 2,61 5,66 8,52 3,56 6,10 4,24 5,17
P <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <0,05 | <0,05

[Ipumenenue kputepus Bukokcona nokasasno psiji CTaTUCTUYECKH 3HAUUMBIX pa3-
JUYNAN, KaCaIoMIMXCsl CeMH rapaMeTpoB. OrpannyeHne nH(HOPMAITMOHHOTO TTOTOKA,
MOCTYMAFOILEro OT JIUIA U BOJIOC, IPUBENIO K CHUKEHHIO YPOBHEH TPEX HEraTUBHBIX
(T2-T4) n noeeimennto ypoBHeil yeTsIpéx no3uTtuBHBIX (T5-T8) moBexeHuecknx
napameTpoB. Kpome Toro, mo BceM mokaszaresisiM 3aMETHO CHHU3WIICSA pa3dpoc ux
3Ha4YeHUH npu 3anucu BU B Macke.

[lo MHEHHIO aBTOpA, MMOJyYEHHBIC PE3YJIbTAThl MO3BOJISIOT JIydlle OHUMATh
(puznyeckyro npupoay napamerpos BU:

— 10 BCeW BUJMMOCTH, MPOMCXOXKICHUE BHEIIHUX KOJIEOaHHUI rOJI0BBI KaK LEJI0r0
00bEKTa OTHOCUTENBHO (oHa (MMOTOK HHpopMarmu 1) 1 KoseOaHUH OHUX YIaCTKOB
JIMIIa OTHOCUTEIBHO APYIUX (OTOK HHGOPMALIUH 2) pa3indatoTcs;

— JIOTUYHO TPEAMONI0XKNTh, YTO €CIH M3 TOJHOTO MOTOKa MH(OpPMAIMH O KO-
ne0aHusIX TOJIOBBI, IOJIYYEHHOI'O B X0J1€ TPaJAULMOHHON npouenypsl 3anucu BU,
OCTaBUTH MOTOK 1, TO MBI TIOJTyYHM MOTOK JAHHBIX 0€3 BIUSHUS TOTOKA 2. JlaHHAas
TUIIOTE3a MOXKET OBITh IIPOBEPEHA B IPOLIECCE UCCIICIOBAHUS, B KOTOPOM, HAIIPOTUB,
OrpaHMYUBaeTCsl NOTOK MH(popManuu | myTéM (pUKcAlU TOJIOBBI B BEPTUKAIBHOM
[I0JI0)KEHUH, TEM CAMBIM ITOJIHOCTBIO MPEISTCTBYS €€ epPEeMELICHUSIM OTHOCUTEIBHO
¢ona. Peub, KOHEUHO, HE UAET O MPOCTHIX APUPMETHUECKUX ONEPALNIX BEIYUTAHHS
U CJIOXKEHUS, @ 0 3aKOHOMEPHOCTSIX U3MEHEHMsI aMIIJIUTYIHO-4aCTOTHBIX XapaKTe-
PUCTUK KOJeOaHUH, PErHCTPUPYEMBIX B 3aBUCHMOCTH OT aHAJM3HPYEMOTO MTOTOKa
nHpOopMaIum.

— HOpPMHUPOBaHHUE U OlleHKa napameTpoB BI, momyueHHBIX OT H30IMPOBAHHBIX
[IOTOKOB MH(OPMALUHU O KOJIeOaHMUAX I'OJIOBBI, @ TAKXKE UX COINOCTaBJIEHUE MOTYT
MO3BOJIUTH MPOBOAUTH O0Jice ACTAIBHBINA aHAIN3 COCTOSHUIN N3ydaeMbIX 00OBEKTOB.

PaccmoTpenue 1osydeHHOM pa3HMLBI B PE3yJIbTaTax B IIPUBS3KE K MaTeMaTu-
yeckuM Qopmyram, onpeaensommmM napamerpsl T1-T10, onucannsix B pabote
B. A. Munkunaa (MunkuH, 2020), 103BOJIIET MPEANOI0KUTH, YTO PA3TUIN MOTYT
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OBITh OOBSICHEHBI (DAKTOpaMH CUMMETPUU M KOHTPACTHOCTH. J|eHCTBUTENBHO, UC-
MMOJF30BAaHHAS Macka XapaKTEePU3YeTCs MPAKTHUYECKH HICaTbHOW CHUMMETpHEH
OTHOCUTEJILHO BEPTUKAIBHOU OCH, a UCIONb30BAHUE PUCYHKA U3 YEPHBIX JICHT Ha
OesoM (hoHe nenaet e€ 00Jiee KOHTPACTHOM 110 CPABHEHUIO C JIMIIOM. Eciin 101y CTHTS,
YTO 3TO MPEATOIOKESHNE BEPHO, TO HEN30EKHBIM CIICJCTBUEM SIBIISLIOCH OBI TO, YTO
B ocHOBE BU B cymiecTBEHHOU CTEMEHH JOJDKHA JIKATh (DU3UOTHOMHUKA, TO €CTh
OTIpe/IeTICHHE TICUXOJIOTHYECKIX 0COOCHHOCTEH M COCTOSTHHSI YEIIOBEKa 110 BHEIITHE-
My CTPOCHUIO U BhIpaxkeHuto juma. [lo manueim B. A. Munkuna (Munkus, 2020)
B OOIIEM KOJHMYECTBE PErHCTPUPYEMBIX JBI)KCHHUI BHYTPEHHHUE MapameTphbl BU-
Opanun coctaBisiioT mpumepHo 20%, a Gonbiras gacTs (80%) BuOponzoOpaxkeHus
OTIpeJIeNIeTCsl BECTUOYIISIPHO-OMOIIMOHAIBHBIM pe(IeKCOM 3a CUET MOCTOSHHOTO
COKpAIICHUS MIEHHBIX MBIIIIII.

Pe3ynbTatel nccneqoBaHus aKTyaaIu3upOBAIN PSLIT BOIIPOCOB, CBA3AHHBIX C TOYHO-
CTBIO PE3YJIBTATOB, NIOJYy4YaeMbIX ¢ TOMOIIBIO0 TexHoJoruu BU. TouHoCTh ocTUraeT-
Csl HE TOJIbKO MMPUMEHEHNEM BCE 00Jiee IPOIBUHYTHIX TEXHUYECKUX U TIPOTPAMMHBIX
CPENICTB WU UCKYCCTBEHHOTO MHTEITICKTA. He MeHbIee 3HaUeHHE UMEIOT YCIOBHS
MIPOBE/ICHHUS UCCIIEIOBAHUN W TOIXOIBI K OLIEHKE pe3ysibTaToB. OUeBHUIHO, YTO
CYIIECTBYIOT IMACCUBHBIE MOCPEIHUKH B TIepeiaue KoJicOaHW OT UX MCTOYHHUKOB
K BHTUMOU TIOBEPXHOCTH TOJIOBBI. JTO, TIPEXK/IE BCETO, BOJIOCHI, 0COOEHHO TBIIITHBIE
pUUYECKH, U TIOJIKOKHO-)KUPOBasi KIIETYATKA, KOJIeOAHUS KOTOPBIX OTPAKAIOTCS Ha
pe3yabprarax. IIpuuécka MOKET MEHSTHCS IPOU3BOJIBHO, HAIPUMED, YEJIOBEK JIH-
MEHHBIA BOJIOC MOXKET HOCUTH MapUK. MTKUe TKaHH JUIa — 3TO TOXKE CBOETO poaa
Macka, a e€ COCTOSTHUE 3aBUCHUT OT psaa (paKkTOPOB: TOJNIIHHA MTOJIKOKHO-)KHUPOBOTO
CJI0S CBSI3aHA CO CTEMEHBIO OXKUPEHUSA, a €r0 CTPYKTYpa, KaK U TYProp KOXH, Me-
HSIOTCSI C BO3pAacTOM. BOTIPOCHI, CBSI3aHHBIC C ATUM, 3aKJIFOUAIOTCS, B YACTHOCTH,
B CJIEIYIOIIEM:

1. MOXHO T CYUTATh ONMPABIAHHBIM BKIIFOUCHHE MMPUIECKU KaK NCTOYHUKA KO-
neOaHuil B aHAJIM3 MOBEIEHYECKUX apameTpoB BU?

2. CaemyeT i HOPMHUPOBATH ATH MTAPaMETPhI B 3aBUCHMOCTH OT BO3pacTa W, Ha-
MpUMEp, OT BEIUUYUHBI HHACKCA MACCHI Tea?

3. SIBnsieTcs M MEPCIEKTUBHBIM MPOOKEHUE UCCIIENOBAHNNA ¢ JATbHEHIIINM
CEerMEHTHPOBaHNEM HCTOYHUKOB KOJeOaHWI (HarpuMmep, MONYYCHHE OTICIThHBIX
[MOTOKOB MH(OPMAIIMK OT BEpXHEH U HIKHEH MOJOBUHBI JIHIa)?

ABTOp HaJICeTCs, YTO KUBOE OOCYKICHUE ITHX BOIPOCOB Ha 7-i KOH(EPEHIIHUH 110
BU momoxet copmMupoBaTh 000CHOBaHHYIO TOUKY 3PEHHUSI HAYYHOTO COOOIIEeCTBa,
a HOJIy‘-IeHHI)IC pe3YJIBTaTI)I IIOBBICAT HHTCpCC K I/I3y‘-ICHI/IIO TeopeTI/I‘ieCKI/IX ACIICKTOB
3TOM TEXHOJIOTHH.

Bnaro,napHocm:

ABTOp Onaroiaput co3gareis TEXHOJIOrHU BUOpousobpaxkenus B. A. MuUHK1Ha 3a HEU3MEH-
HYI0 100pOXKeIaTeIbHYI0 HOAAEPKKY U [IEHHbIC KOMMEHTapHU, IOJIE3HbIE I UHTEpIPETallN
TOTy4eHHBIX PEe3yIbTaToB.
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Anunomayua: B nurommnom ucciedosanuu nposedeHo cpagnenue 3HadeHull napamempos
8UOPOUZ0OPAIICEHUS 20106b1 U PYK C YENbIo YMOUHEHUS Npupoobl KONeOAHUL, U3MepeMblX
nocpedcmeom mexrono2uu eubpouzobpaxcenus (BH). Tpaouyuonmo 6 mexuonoeuu BH
AHANUBUPYIOMCA KOAeOANUs 20106bl, PYKU Obliu 6blOpanvl Ol CPAGHEHUs, UCX00S U3 MO20,
umo ouu 8 HauboabWel cmenenu npedcmasienbl Ha Kapme 06aacmell Kopvl 20106H020 MO32d,
OMBEMCMBEHHBIX 30 Pe2YIAYUIO 08UNICEHULL U PSOA OPY2UX Paxmopos. Yuumuieas 02pomMHyio poib
3PUMENBHO20 U 8eCMUOYIAPHOLO AHATUZATNOPO8, d MAKICE UEUHBIX PeIeKco8 6 NOCIYPATbHOM
KOHmMpOTe, agmop npeononodicu, Y¥mo napamempst BU 20106v1 u pyKk KapOuHanbHO OMAULAIOMCA.
Jannas eunomesa ne 6viia NOOMEEPIHCOCHA PE3YTbMAMAMU UCCIEO08AHUS, KOMOPble NOKA3ANU,
Ymo amMnaumyOHO-4aCMOmMHble XaApaKMepucmuky KoieOanuti 20106bl U PYK 60 MHOSOM
noxoorcu. Ilo-euoumomy, cxoocmeo napamempos BHU, nonyuennvix 6 xooe anaiuza konebanui
20710661 U PYK, OOBACHACMCS MeM, YMO CLOJNCHeUwas cCucmema noCmypaibHo2o KOHMpOs,
Komopas exaouaem 6 cebs geCmuOyIaApHYI0, 3PUMENbHYIO U COMAMOCEHCOPHYIO CUCTNEMDbL,
oxasvieaem KoopOUHUpyIowee GIusHUe HA 6eCb ONOPHO-08ULAMENbHBIT ANNApam, y4acmeyouuil
6 DoCmudICeHUU U NOOOEPIHCAHUY PABHOBECU U OpUeHmayuu 8 npocmparcmee. Ilpu smom camu
KoIebanus, KOmopuvle MOJCHO OMHECU K PUIUOIO2UYECKOMY MPEMOPY, AGIAIOMC CIeOCHEUEM
(wacmvio uiu NOOOUHBIM IPDEKMOM) IMUX PeSYIUPYIOUUX 8030€LUCMEUL.

Kntoueswvie cnosa: sudbpayuu, eubpouzobpasicenue, mpemop, MAcKa, MUMUKA, 6UOpayUY pyKu,
sUOpayUU 20108l

Clarification of Microvibration Nature Measured
by Vibraimage Technology. Part 2

Alexander A. Kosenkov

A. |. Burnasyan Federal Medical Biophysical Center, Moscow, Russia,
kossenkov@gmail.com

Abstract: In the study, the values of vibraimage parameters of head and hand were
compared in order to clarify the nature of vibrations measured using vibraimage (VI)
technology. Traditionally VI technology analyzed head vibrations, the hands were chosen for
comparison based on the fact that they are most represented on the map of the areas of the
cerebral cortex responsible for the regulation of movements and a number of other factors.
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Considering the huge role of the visual and vestibular analyzers, as well as cervical reflexes
in postural control, suggested that the VI parameters of the head and hands are radically
different. This hypothesis was not confirmed by the results of the study, which showed that the
amplitude-frequency characteristics of the head and hands vibration are similar. Apparently,
the similarity of VI parameters obtained during the analysis of head and hands vibration is
explained by the fact that the complex system of postural control, which includes the vestibular,
visual and somatosensory systems, has a coordinating influence on the entire musculoskeletal
system involved in achieving and maintaining balance and orientation in space. Moreover, the
microvibration themselves, which can be attributed to physiological tremor, are a consequence
(component or side effect) of these regulatory influences.

Keywords: vibrations, vibraimage, tremor, mask, facial expression, head microvibration, hand
microvibration

BBepeHune

OpHMM U3 croco0OB MOHMMAHUS MPHUPOJIBI BELICH SIBISIETCS CpaBHEHHE WX
BHYTPEHHETO YCTPOMCTBA M BHELIHHUX MPOSBICHUI ¢ aHATIOTHYHBIMH MapaMeTpamMu
JPYTHUX BELIEH, 4TO MO3BOJISAET CYyJUTh O CTENIEHH UX OJHOpoaHOCTH. Mcxoas u3 ato-
r'0, aBTOP TTOCTABIII TIepeT COO0H 3amady CpaBHUTH IMapaMeTPhl BUOPOU300paKeHUS
rosioBbl (Munkuz, 2007; MunkuH, 2020), KOTOpast TpaJAUIIMOHHO SBISIETCS 00bEKTOM
TaKUX MCCIECI0BAHUH, ¥ TPEAIUICYN, HAXOASILINXCS B BEPTUKAILHOM MOJI0KEHUH
B COCTOSIHUM OTHOCHUTENIFHOTO TIOKOSL.

OOBEKT AT CpaBHEHUS OBUT BRIOPAH UCXOIS U3 YETHIPEX COOOPAKCHUN:

1. Ilpocrora 060cOOIEHHS IPEAIUICUNit ISl 3aITUCH BUICOCUTHAIIOB.

2. B GonpmMHCTBE Mccaeq0BaHUM (PU3UOTOTUIECKOTO U MATOIOTHYECKUX BUIOB
TpeMopa B KaueCTBE 00bEKTa ObLITH BHIOPAHBI PYKH.

3. brm3ocTh 9acTOTH pe3oHaHca TonoBhl 1 npearuteunii (Cararinak, 2017). ABTop
HE pacroyiaraeT Kakoi-mm6o napopMalpeid 0 ToM, Kak 4acToTa pe3oHaHCa TOH HITH
WHOW 30HBI WJIM OpraHa Teja 4eJOBeKa MOKET BJIMSATh Ha MmapaMeTpbl BUOPOU30-
OpakeHus1, M03TOMY €€ MPAKTHUECKOE COBIAJCHUE JJIsl CPABHUBAEMBIX OOBEKTOB
MI03BOJIMJIO HE PACCMAaTPHUBATh 3TOT (HAKTOP KaK MPUUMHY BO3MOKHBIX Pa3JInunil.

4. Pyku ¥ TOJIOBA SIBJISIIOTCSI YaCTAMH Tella, YbE MPEICTaBUTEIBCTBO HEMPOIIOPIIU-
OHAJILHO BEITUKO B «MOTOPHOM TOMYHKYJIyCe», TO €CTh Ha KapTe 00JacTeil Kopbl To-
JIOBHOTO MO3Ta, OTBETCTBEHHBIX 3a peryisnuro nsmkennii (Penfield, Boldrey, 1937).

WHTerpanus BecTHOYIAPHOHN, BU3yaTbHOM U IIPOMPHOIIETITUBHON CEHCOPHOH WH-
¢dopmarmu onpezensieT 3PPEKTUBHYIO OPUEHTAIHMIO B IPOCTPAHCTBE U TTOICPKAHUE
Tena B BepTukanbHOM nosnoxkenun (van der Kooij et al., 1999; Peterka, 2002; Psiouna,
HUcaes, 2015; De Winkel et al., 2020). Oco0yto poiib B 3TOM UTPaeT CHCTEMA «TOJIOBa-
hIes» 4ey0BeKa, KOTopast TpeOyeT OCTOSHHOM MBILIEYHOH cTa0MIn3auy AJs o1
JICpIKaHUsl BEPTUKAILHOTO MOJIOKEHHUS B YCIIOBHSAX MPOTUBOACHCTBUS CUIIE TSDKECTH,
JBIDKEHHAM TYJIOBUIIA U ApyruM BosMymeHusMm (Peng et al., 1996; Keshner et al.,
1999; Happee et al., 2023). OnHOM U3 TEOpETHUECKUX OCHOB TexHonorun BU sBiser-
sl THTIOTE3a O CYIIECTBOBAaHUH 0COOOTO BECTHOYIIIPHO-IMOIIMOHATBHOTO pediiekca,
MOJIIEPKUBAIOIICTO «BEPTUKAIBHOE TTOJI0KEHUE TOJIOBBI B TPABUTAIIIOHHOM T10JIE
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IyTEM COKpPAIllCHUs IIEWHBIX MBI B 3aBUCUMOCTH OT 3MOLIMOHATBHOTO WU MCH-
xo(mzuonornueckoro cocrossHus yenoBekay (Cenun u ap., 2022).

I'mmoresa nccnenoBanus: YUUTHIBAas OTPOMHYIO POJIb 3PUTEIIHHOTO U BECTHOY-
JISPHOT'O aHAJIM3aTOPOB, & TAKIKE IICHHBIX PE(IIEKCOB B MOCTYPAIILHOM KOHTPOJIE,
ABTOP IPEIIOJIOKII, UTO napameTpbl BU ronoBsl U pyk KapAUHAIBHO OTIMYAIOTCS.

Leas ucciaenoBaHus: YTOYHEHHE MPUPOMBI KOJEOAHUH, M3MEPSIEMBIX II0O-
cpeactBoM TexHosiorud BU. [{ns e€ 1ocTrukeHus Ha BTOPOM 3Tarle CpaBHUBAINUCH
rapaMeTpbl BUOPOU300paKeHHS TOJIOBBI U PYK.

MaTepuansi n metopn

st xoppekTHOTo cpaBHeHUs mapameTrpoB BU romoBbl u pyk Obu1o0 HEO0OXO-
JIMMO TIOCTaBUTh UX B CXOJIHBIC YCIIOBUS, JIJISl ATOTO OBUIO PELIeHO, 4TOo: a) OyIyT
MIPOaHAIM3UPOBAHBI TOJIBKO BHEIIHUE KOJIEOaHHUs 00bEKTOB OTHOCUTENBHO (poHa,
HCKIIIOYHMB U3 PACCMOTPEHUS KoJeOaHUsl OJHUX YacTell 00bEKTOB OTHOCUTENILHO
IpyTux; 0) 0OBEKTH IOJDKHBI OBITh OJIMHAKOBOTO pa3Mepa, 4TOOBl 00ecTIeUnTh
OJIMHAKOBOE€ PACCTOSHHE J0 KaMephl; B) JOJDKHBI COBIA/IaTh TaKXKe IBET, (hopma
U KOHTPAcTHOCTh 00BeKTOB. [y obecriedenns 3TuX TpeOoBaHMi ObLTH BHIOpAHBI
CJIEIyIOLINE YCIOBUS 3aMHUCH:

— BO Bpems 3anucu BU ronossl (cepus 1) ucrosp3oBanuch 0esast TpPUKOTAXKHAS
LIaIKa, 3aKphIBaBIast Ta3a ¥ BOJIOCHL, a 3aTeM Oeasi Macka U3 namnbe-maiue. J{is
YCHJICHHsI KOHTPACcTa Ha MacKy ObUIM HaKIICeHBI MOJOCKH YepHOTo IBeTa. [llanka
1 MacKa NPUMEHSUINCH C LEJTbI0 HCKIIIOYUTh U3 aHAJIN3a JI00bIE TepEeMELEH S BOJIOC
Ha T0JI0BE ¥ OAHUX YYaCTKOB JIMIIa OTHOCUTEIBHO APYTHX (JBMKEHUS IJ1a3, MOPTaHHU,
KoJIeOaHMsI TIOJIBIKHBIX TKaHEH, TIPEXKIe BCETO — THITOIEPMBI (IT0JIKOKHO->KUPOBOI
KJIETYATKH) U Jp.);

— 175 3anucu BU neBoit u npaBo#t pyk (cepuut 2 u 3) ObUIM HCIIOIB30BAHbI TE
e IanKa U Macka, a il NpuaaHus HeoOXoauMOoro o0bEéMa pykaM — BO3IyIIHO-
my3sIpyartas mieHka. s rocTmkeHus eme O0IbIIero reoMeTPUIecKOro 000U
nccieayeMbIXx 00beKTOB HM)KE MACKH pacrojiarajack YépHasi Bo10Ja3Ka Ha BellaKe-
wieynkax (puc. 1). B 3agauy ucnpITyeMOro BXOIWIIO MOAACPKUBATE MPEAILICYbE
B BEPTUKAJILHOM IIOJOXEHUHU, €T0 KHCTh 00pa30BbIBAA C MPEAIUICYbEM IPSMYIO
JIUHUIO U OblJIa 0OpalieHa JIaJJOHbI0 BIIEPEN, a €ro JOKOTh OMUPAJICS Ha TBEPIYIO
YCTOHYMBYIO IOBEPXHOCTb.

Brino npoBeneno 24 uccrnenoBanus 6 venoBek (3 myxuuH 23, 44 u 67 ner
1 3 KeHITUH B Bo3pacte oT 49, 69 u 78 1eT) TeXHoIoruel BHOPON300pakeHNUs C IIPH-
MeHenueM nporpammbl VibraMED 10. M3mepenust nposouiick B Mapte 2024 rona,
JTHEM, TPU €CTECTBEHHOM OCBCIICHUM B pacCesHHOM cBeTe Ha Oenom (one. Pas-
penienne BeO-kamephl coctaBisiio 640x480 nmukceneit, yacrora kaapos — 30 I'm,
JUTUTEJIHOCTH 3anucu — 60 cekyHA. YPOBEHb KauecTBa 3aMKUCH NPU TECTUPOBAHUU
B KQ)KIOM W3 HCCIeN0BaHmA KpoMe ogHoro coctaBui 100%, B oHOM citydae (3ammch
BU nipaBoii pyku skeHIIUHBI 78 net) — 76%. J{Boe U3 My>KYHH ObUIH 00CIIeI0BaHBI
10 JBa pa3a, TAKUM 00pa3oM, UCCIETOBAHNE COCTOSIIO U3 3 cepui Mo § W3MEepeHHi:
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Puc. 1. BHewHul 8ud pyKu ucrbimyemMo20 8 Macke 80 8peMsi peeucmpauuu
subpousobpaxeHusi Ha aKkpaHe MoHumopa rnpozpammoti Vibraimage PRO (a)
u obwuli 8ud ucrbimyemoeo rpu 0aHHOM uccredosaHuu (6)

CrartucTryeckas 3HaYMMOCTh Pa3JInUMi MEX/y 3HAYCHUSME TTapaMeTPOB BUOPOU-
300paKeHHs, TOTYYCHHBIMH B JIBYX CEPHSX UCCIIEIOBAHUS, IPOBEPSIIACH C TOMOIIBIO
Kputepusi BUITKOKCOHa ¢ MCTIOIB30BAHUEM MIPOTPAMMHOTO TTaKeTa JJIsI CTATUCTHYIC-
ckoro anainm3a STATISTICA 8.0.

Pesynbrathl uccnegoBaHusi U UX o6cyxaeHue

VYxe mepBble pe3yabTaThl MPOJEMOHCTPUPOBAIN TIOYTH TOJTHOE COBMAICHHE
JIuarpaMM, MOJIy4eHHBIX Tpu 3anucu BU romnossr u pyx (puc. 2).

Puc. 2. lpumepsbi Kpy2o8bix OuazpaMm rnapamempos 8UbpoU30bpaXxeHuUsi, MosyYeHHbIX
npu uamepeHuu subpayuli eonossl (a) u npasoll pyku (6)

JanpHeiinee cpaBHEHUE TAPAMETPOB BUOPOU300pasKeHNS, TOJTyUYCHHBIX B CEPHSIX
rccieloBaHus ToJoBhI (cepust 1) ¢ neBoit (cepust 2) u npaBoii (cepus 3) pykamu
[IOKa3aJIi HAJIM4YKME CYLIECTBEHHON MHBAapUAHTHI B MX KOJEOAHMSIX, O3BOJISIOLICH
roBOpUTH 00 uX ogHOpogHOocTH (Tabia. 1). [lomydeHHBIE ¢ TTOMOIIBIO KPUTEPHSI
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BunkokcoHa cTaTUCTUYECKH 3HAYMMBIC Pa3IHUYUsl MEKAY TOJIOBOH M pyKaMu OT-
HOCWJINCH K HETATHBHBIM U (DU3MOJIOTHYECKUM TTOBEICHYECKUM MapameTpam (4 rnpu
CPaBHEHHMH C JIEBOM PYKOH M 3 1pu CpaBHEHMU C MpaBoil pykoii). To ecTh ux yucio
OBLIO B JIBa pa3a MEHbIIE, YeM MPH CpaBHEHUH NapameTpoB BU, nmomydeHHbIX JUis
KoJieOaHuH rooBbI 0€3 MacKH U B Macke, B cperreM 3,5 npotus 7 (Kocenkos, 2024).

Ta6bnuua 1
CpaBHeHue napameTpoB Bnbponsobpaxerus ronosel (Me1, IQR1), nesoro (Me2, IQR2)
n npasoro (Me3, IQR3) npeanneynn. Me =Meaunana (Median);
IQR =MexkBapTunbHbI pa3max (Inter-Quartile Range)

HeraTuBHble Mo3nTuBHbIE dusnonornyeckue
noBeAeHYeCcKne napameTpbl noBeJeHYeCcKne napameTpbl napameTpbl
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
Me1 34,24 | 25,08 | 16,14 | 26,53 | 74,18 | 73,57 | 25,42 | 74,19 | 21,75 18,16
IQR1 856 | 2,84 | 545 | 2,61 | 566 | 852 | 3,56 | 6,10 4,24 5,17

Me2 | 31,29 | 23,69 | 30,28 | 29,78 | 70,95 | 78,49 | 24,31 | 72,07 | 15,17 9,96
IQR2 | 512 | 425 | 710 | 435 | 10,17 | 6,26 | 8,22 | 7,80 2,05 3,41

P (1-2) <0,05 | <0,05 <0,05 <0,05
Me3 | 32,33 | 21,85 | 27,96 | 29,08 | 71,91 | 73,87 | 23,46 | 73,21 16,08 11,27
IQR3 | 12,34 | 2,00 | 10,05 | 4,17 | 849 | 620 | 9,11 | 6,86 2,71 6,24

P (1-3) <0,05 | <0,05 <0,05

[To-Bugumomy, cxoacTBo napameTpoB BU, noayueHHBIX B X0/€ aHaIM3a KoJie-
0aHui1 TOJIOBBI M PYK, OOBSCHIECTCS TEM, YTO CIIOKHEHIIAsi CHCTEMa TIOCTYPaIbHOTO
KOHTPOJISI, KOTOpas BKIIIOYAeT B ce0sl BECTUOYISPHYIO, 3pPUTEIHHYIO U COMaTOCEH-
COpPHYIO CHUCTEMBI, OKa3bIBa€T KOOPAWHHUPYIOIIEE BIUSHNUE HAa BECh ONOPHO-IBH-
raTe’bHBIM anmapar, y4acTBYIOIIUNA B JOCTHKECHUU M MOJANEPKAHUU PABHOBECHUS
1 OpUEHTaluu B pocTpaHcTBe. To, uro H. A. bepHIITeH Ha3bIBaI LIEIIOCTHOCTHIO
W CTPYKTYPHOU CIIOKHOCTBIO KHUBOro ABmkeHus (bepumreitn, 1990), onuckiBas
MIPOM3BOJIbHBIE MAKPOABIKEHNS, [10-BUIUMOMY, OTHOCUTCSI U K HEIPOU3BOJIBHBIM
MUKPOKOJICOaHHSIM. Y HUKATBHOCTh CHCTEMBI «TOJIOBA-IIEs» KaK COCPETOTOUYCHUS
OpraHOB YyBCTB, IEHTPa ap(PEpEeHTHOTO CHHTE3a, MOCTYPaTbHOTO KOHTPOJISI  Op-
TaHU3aIMH JJIOKOMOTOPHON aKTHBHOCTH HE 0053aTeNTFHO TIPEATIOIaraeT BHIPAKEHHOE
cBoeoOpasue e€ 3ppepeHTHBIX MPOSBICHHIA.

BripaxxeHHOE CXO/ICTBO MEXTy KOJIEOAaHUSIMU TOJIOBBI M pPyK OTHOCHTEIHHO (poHA
CBHUJIETEIILCTBYET, BO3MOXHO, U O TOM, YTO Pe(ICKTOPHbIE TIOACTPONKH BEpTHKAIIb-
HOT'O TI0JIO’KE€HHUS 'OJIOBBI HE UMEIOT CYLIECTBEHHOI'O BIMSHUSI HA PE3YJIbTUPYIOLINE
napameTpsl BU, Bo BcsikoM cirydae, Korjja 4eloBeK CIIOKOMHO CHANT Ha TBEPAOH
YCTOWYHMBOM TOBEPXHOCTH. [IpH 3THX yCIOBUSIX MBI MOXKEM T'OBOPHUTD, YTO KOJIEOAHUS
TOJIOBBI, peructpupyembie B, MOXHO OTHECTH K IPOSIBICHUSAM (PU3HOIOTHYECKOTO
TpeMopa. ITo 00CTOSATENHCTBO, IO MHEHHUIO aBTOPA, ABJISETCS MOJIIOKUTETHHBIM (hak-
TOM, TaK KaK M3 HETO BBITEKAIOT /IBA BAYKHBIX MPAKTUYECKHUX CIIEACTBHS:

1) B pacniopspxennn nccnenopareneii, npuMeHsiomux BY, oka3siBaeTcst orpom-
HBIH TIACT JUTEPATYPBL, MOCBSIIECHHBINA TPEMOPY, BKIIIOYasi MHOTOYHCICHHbIE CTaThU,
MoOHOTpadum, a TaKXKe CUCTEeMaTHIeCKUEe 0030pbI TNTEPATyPHBIX JJAHHBIX U PE3yJIbTa-
ThI MeTa-aHanm3a, Harpumep (Lyons et al., 2005; Hallett, 1998; Deuschl et al., 2022;
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I'oBopoBa u np., 2019) u MHOrME npyrue, yTo AAET AOMOJHHUTEIBHYIO BAKHYIO
“H(pOPMAIUIO Il TOHWMAHUS TIOTYYeHHBIX PEe3yJIbTaTOB.

2) Texnonorus BU Hapsigy ¢ akceaepoMeTpueil U 3yieKTpoMHorpaguend MoxxeT
CTaTh BAXKHBIM HHCTPYMEHTAILHBIM METOJIOM JJIsl U3y4YeHUsI KaK (PU3H0I0ruuecKoro,
TaK ¥ MaTOJIOTUYECKOr0 BUIOB TPEMODA.

OrpaHunyeHus

Bnonne BeposATHO, YTO BBIBOABI M HPEAINOJOKEHHUS aBTOPa, BBICKA3aHHBIC
B 3TOH cTaThe, HEe MPETEPIST CYNECTBEHHBIX U3MEHEHUH B OYyIleM, OJIHAKO, Clie-
IyeT UMETh B BUAY Majblii 00beM BBIOOpPKH, a Takke OOJBIIYIO JTOJI0 B HEH JIHIL
cTapiieil BO3paCTHOW TPYMIIBI B CPAaBHEHUH C T€HEPATbHONH COBOKYIHOCTHIO. JTO
00CTOSITETBCTBO BAXKHO, TaK KAK C BO3PACTOM OTMEUYAETCsl CHHKEHUE YyBCTBUTEIIb-
HOCTH BECTHOYIISIPHON CHCTEMbI 1 KOMIICHCATOPHO MOKET BO3PACTATh POIIb 3PEHHUS
B MOJ/ICP’KaHUU PAaBHOBECHS M OpUEHTalMU B ipocTpaHcTse (Alberts et al., 2019).

BnarogapHocTtu

Agtop 6maromaput coux kosuier 1. A. Ky3pmuna u U. A. Cene3Hépa 3a oMol B IIPOBEICHUN
HCCIIE/IOBAHUSL.

JNuTtepatypa:

Bepumrreiin, H. A. (1990) @Qusuonozus dsuscenuti u akmuernocms. M.: Hayka.
. ToBopoga, T. I'., [TonoBa, T. E., Tanmaxos, A. A. (2019) Tpemopoecpapus 6 knunuueckou
npaxkmuxke. HepBHo-MblIIeunble 6ose3nu 9 (4), C. 61-72.
doi: 10.17650/2222-8721-2019-9-4-61-72

3. Kocenkos, A. A. (2024) Ymounenue npupoowl konebanuil, uzmepsemvix nOCPEOCmMEoM MexHo-
noeuu subpouzobpasicenus. Yacmo 1. CoBpeMeHHas Icuxo(hu3nonorus. TexXHOoIorHs BUHOPO-
n3obpaxkeHus, Tp. 7-ii MexxayHapo1HOl HayuHO-TeXHU4YecKoU KoH(epeHuuy, uoHb 2024 1.,
Canxr-IletepOypr, Poccus. CII6.: Dncuc, No. 1 (7). C. 158-164.
https://doi.org/10.25696/Elsys MPVT 07 rul2

4. Munkus, B. A. (2007) Bubpousobpasxcenue. CII6.: PeHome.
https://doi.org/10.25696/ELSYS.B.RU.V1.2007

5. Munkus, B. A. (2020) Bubpousobpasicenue, kubepremura u samoyuu. CII0.: Penome.
https://doi.org/10.25696/ELSYS.B.RU.VCE.2020

6. Psbuna, K. E., Ucaes, A. I1. (2015) Buomexanuxa noddepicanus 6epmuraibHoll nosvi (0030p
Mmodernei noodepaicanus pasrogecust). Becthux OYpI'Y, Cepust «O0pa3zoBaHue, 31paBooxpa-
HeHue, pusndeckas KyapTypa», 15 (4), C. 93-98. doi: 110.14529/0ztk150417

7. Caraiinak, . U. (2017) Ilepconuguyuposartoe subpocmumynuposarue — 300pogve 0
scex. Matepuansl VII MexIyHapOJHOH HAYYHO-TTPAKTHUECKON KOH(EPEHIINH, TOCBSIICHHON
10-neturo akynpTeTa OpraHU3aIuy 30POBOT0O 00pa3a KU3HH «310POBhE T BCeX». [THMHCK:
IMonecckuii rocynapctBenHsbiil yuusepeuret, C. 184—198.

8. Cenun, B. U. u np. (2022) Tesaypyc nayunozo nanpaeienus « Texnonozus eubpouzodpadice-

nusiy. CoBpemenHast nicuxodusnomnorus. TexHomorus: Buoponszodpakenus, Tp. 5-it Mexmy-

HapoHOM Hay4YHO-TeXHU4YecKOoH KoH(pepeHuuu, uionb 2022 r., Cankr-IletepOypr, Poccus.

CII6.: Dacuc, No. 1 (5), C. 151-159. https://doi.org/10.25696/ELSYS.VC5.RU.14

N =



YmouHeHue npupodbi konebaHull, usmMmepsieMbIx nocpedcmeom
mexHonoauu eubpousobpaxeHusi. Yacmsb 2 171

9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Alberts, B. B., Selen, L. P., Medendorp, W. P. (2019) Age-Related Reweighting of Visual and

Vestibular Cues for Vertical Perception. Journal of neurophysiology, 121 (4), pp. 1279-1288.
Deuschl, G. et al. (2022) Clinical and Electrophysiological Investigation of Tremor. Clinical
Neurophysiology, Vol. 136, pp. 93—129. https://doi.org/10.1016/j.clinph.2022.01.004

De Winkel, K. N. et al. (2020) Multisensory Interactions in Head and Body Centered Perception
of Verticality. Front Neurosci. doi: 10.3389/fnins.2020.599226

Hallett, M. (1998) Overview of Human Tremor Physiology. Movement disorders, Vol. 13,
suppl. 3, pp. 43—48. https://doi.org/10.1002/mds.870131308

Happee, R. et al. (2023) Neck Stabilization Through Sensory Integration of Vestibular and
Visual Motion Cues. Front Neurol. doi: 10.3389/fneur.2023.1266345

Keshner, E. A., Hain, T. C., Chen, K. J. (1999) Predicting Control Mechanisms for Human
Head Stabilization by Altering the Passive Mechanics. J Vestib Res., 9, pp. 423-434.

doi: 10.3233/VES-999-9604

Lyons, K. E., Pahwa, R. (2005) Handbook of Essential Tremor and Other Tremor Disorders.
Taylor & Francis Group CRC Press.

Penfield, W., Boldrey, E. (1937) Somatic and Motor Sensory Representation in the Cerebral
Cortex of Man as Studied by Electrical Stimulation. Brain, 60, pp. 389-443.

Peng, G. C., Hain, T. C., Peterson, B. W. (1996) A Dynamical Model for Reflex Activated Head
Movements in the Horizontal Plane. Biol Cybern., 75, pp. 309-319. doi: 10.1007/s004220050297
Peterka, R. J. (2002) Sensorimotor Integration in Human Postural Control. J Neurophysiol., 88,
pp. 1097-1118. doi: 10.1152/jn.2002.88.3.1097

van der Kooij, H. et al. (1999) 4 Multisensory Integration Model of Human Stance Control.
Biol Cybern., 80, pp. 299-308. doi: 10.1007/s004220050527



7-21 MexpyHapoaHas Hay4HO-TeXHUYEecKas KOHhepeHLus
COBPEMEHHASA NMCUXO0®U3NOJOrUs. TEXHOJIOrNS BUBPOU30BPAXEHUA
WioHb 2024 r., CaHkT-MeTepbypr, Poccus

MepcnekTuBbI pa3pabGoTKU NMUYHOCTHLIX Npodunen
ANA pelleHUsl KaapoBbIX 3aA4ay CUNOBLIX BeJOMCTB
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Annomayusn: Cmamovsi noceaujena cogepuiencmeos8anuio CUcmemvl npogpeccuonarbioco
ombopa/nodbopa Ha KOMaHOHble QOAHCHOCIU 8 CUTLOBLIX sedomcmesax. Ha npumepe compyoHuxog
CUTIOBBIX 6EOOMCING, 8 M. Y. BOCHHOCTYICawuUX (n=447), nocmpoen 6a306blil TUYHOCTHHBLI NPODUID,
ompadicalowuti cmenenv pazeumusi ChOCoOHoCmell U MOPANbHLIX Kauecme 0a OdlbHeliuell
OYEeHKU COOMEEeMCmEUs Kanouoama KOManoHou odoadcnocmu. Tlokazana nepcnekmusHocms
MexHoI02ul BUOPOU300OPadICceHUs OIS peuleHUs 3a0ay 00ecnedens Kadpamu CUI08bIX 6e00MCME
10 pe3yrbmamam dKcnpecc-mecmupoganus. B pesynomame ucciedosanust onpeoenenvl OCHOGHbIE
cocmagaiowue IUYHOCMHO20 NPOPUILSL Yen06eKd, PeKOMEHO0BAHHO20 HA 3aMeujeHe KOMAHOHbIX
doaoicHocmell, NpeonodHcena MamemMamuieckdas Mo0eib OYeHKU COOMEEMCmeus OAHHOMY
npoghunto. Kanouoamot Ha 3amewyerue KOMAHOHBIX OOJIACHOCHEL QONNCHBL 001A0AMb PA3EUMbIMU
MEACTUUHOCIHBIM, KPEAMUBHBIM, U 8ePOANbHO-TUHSEUCUYECKUMU MUNAMU MHOINCECTNEEHHO20
unmennexma (no I'. I'apouepy). Cpeou mopansHuix Kauecms HesHcenamenbHbiMu 015 KOMAHOHbIX
Q0NIICHOCIEU CYUMAIOMCSL 3A8UCTb, KUOEP-3A8UCUMOCTY, JIEHb U CKIOHHOCHb K CYUYUOUM.

Knrwouegvie cnosa: subpouszodpasicenue, 60eHHOCAYICAWUE, KOMAHOHbIE OONHCHOCIU,
Mopanvhvle Kauecmsda, npogheccuoHanbhbvlii 0moop, npopus, Cuio8ble 6e0OMCMEd, CHOCOOHOCTU,
TUN MHOJICECTNBEHHO20 UHMENIEKMA.

Prospects of Personal Profiles Development
for Solving Personnel Tasks of Law Enforcement Agencies

E. S. Shchelkanova, M. R. Nazarova, N. A. Galkin
FGAU Military Innovative Technopolis ERA, Anapa, Russia, era_otd6@mil.ru

Abstract: The article is devoted to improving the system of professional selection for command
positions in law enforcement agencies. Using the example of employees of law enforcement
agencies, including military personnel (n=447), a basic personal profile was built, reflecting the
degree of development of abilities and moral qualities for further assessment of the candidate’s
compliance with a command position. The prospects of vibraimage technology for solving the
tasks of providing personnel to law enforcement agencies based on the results of rapid testing
are shown. As a result of the study, the main components of the personal profile of a person
recommended for filling command positions were identified, and the mathematical model for
assessing compliance with this profile was proposed. Candidates for command positions should
have developed interpersonal, creative, and verbal-linguistic types of multiple intelligences
(according to H. Gardner). Among the moral qualities undesirable for command positions are
envy, cyber addiction, laziness and suicidal tendencies.

Keywords: vibraimage, military personnel, command positions, moral qualities, professional
selection, profile, law enforcement agencies, abilities, multiple intelligences.
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BBepeHue

B texymieit reomomuTHdeckol 00CTaHOBKE OONBINOE 3HAUCHUE MpHOOpeTaeT
YHUCICHHOCTh Y IMOATOTOBKA CHJIOBBIX BEJIOMCTB. BO MHOIOM KauecTBO MOJTOTOBKH
CIICI[HAINCTOB CHUJIOBBIX CTPYKTYD 3aBHUCHUT OT HEIOCPEICTBEHHBIX KOMAaHIHUPOB.
Komanaupsl, nMeroine BhICOKUH nMpodeccnoHanbHbIA YPOBEHb, CLIOCOOHBI A (hek-
THUBHO OPraHM30BbIBATH PabOTY MMOIPA3CIICHUI U JOOMBATHCS MOCTABICHHBIX 3a/1a4.
Kpome Toro, KomreTeHTHOE PyKOBOACTBO TPEIOTIPEIEIISET YCIEeX OTePaIfii, a TAKIKE
MOJIJICPYKUBACT OBEPUE K CHIIOBBIM CTPYKTYpaM B ICJIOM.

[IpodeccuonanbHbIil 0TOOP, HATTPABICHHBI HA KOMIIJICKTOBAHNE KOMaH/IHBIX
JIOJIXKHOCTEH, TI03BOJIICT BHIOPATh KaHIUAATOB, KOTOPBIC 00J1aat0T HEOOXO0UMbBI-
MH KaueCTBaMH, 3HAaHUSMHU, HABBIKAMU U OIBITOM JUIsI BHIITOJTHEHHS KOMaHIHBIX
o0si3anHOCTEH. KauecTBeHHBIH 0TOOP SKOHOMHT PECYPCHl M BpEMs M MO3BOJISIET
BBISIBUTH JIYYIINX KaHAUIATOB 1O/ TpeOyemble kputepuu. Cpenn 3aaad npodeccuo-
HAaJIBHOTO 0TOOPA NPU KOMILICKTOBAHUU CHJIOBBIX CTPYKTYP HanOOJIee 10X 0 AN~
MU KaJpaM¥ Ha KOMaHJIHbBIE JTOJDKHOCTH SBIISETCS BBISBICHHE TUAEPOB C BHICOKOM
HEPBHO-TICUXUYECKON yCTOMUMBOCTHIO W HABBIKAMHU YIIPABJICHUS B CTPECCOBBIX
cutyauusx. O1HaKo, HOpPMaTUBHO-NPABOBOM TOKYMEHTAIUEH, peraaMeHTUPYoLen
0TOOp Ha KOMaHJIHBIC JOJDKHOCTH, OIIPEIeICHbI TpeOOBaHMsI K TPO(HEeCCUOHATBHBIM
3HAHMUSAM W HABBIKaM KaHWM/ATa, a TAK)KE OIpeIeNieHbl 00IIre MpodecCHOHAIBHO
BaxkHbie kauecTBa ([IBK) mperennentoB. Hanpumep, npu orbope Ha BOMHCKHE
KOoMaHaHbIe JoJKHOCTH cpeau [IBK nuaupytor Takume KadecTBa, Kak pa3BUTHIC
OpraHU3aTOPCKUE U KOMMYHUKATUBHBIC CIIOCOOHOCTH; HHUITUATUBHOCTh; YMCHHE
OBICTPO OPUEHTHUPOBATHCS B CIIOKHON 00CTaHOBKE W PUHUMATH MPAaBHIBHBIE pellie-
HUS;, caM000JIa/IaHNe; OTBETCTBEHHOCTh; CAMOCTOSITEIIBHOCTh; TPEOOBATEIIBHOCTD.
HecMoTps Ha BCIO BaKHOCTh TMYHOCTHBIX XapaKTEPHUCTHK, TPEOOBAHUS K TAKIM
KadecTBaM KaHIU/IaTa He MPEAbSIBISIIOTCS.

ITorck mMOAX0M0B, METOJIOB U CpeaCTB 3P (HEKTHBHOTO O0TOOpa KaJPOB HA OTpe-
JICTICHHBIC JTOJDKHOCTH SIBJISETCS AKTyaJdbHBIM JIJIi MHOTHX CHJIOBBIX BEIOMCTB
(KoBanesa u np., 2019; Mensenesa u np., 2016; FOxno, Kycenes, 2023). Ctout
OTMETHTh, YTO B HACTOSIIIEE BPEMS BCE MATh BUIOB MPOGoTOOPa (IICHXOIIOTUIECKUH,
MEIUIIMHCKUH, COIUATBHBIN, 00pa30BaTEeIbHBIN U (U3MUECKUI BUABI OTOOpA) Kak
KOMIUICKCHBIA METOJ] U3YUYCHHsI KaHIUAATOB UCIOIb3yeTCs JOBOIBHO PEIKO. DTy
poOJIEeMy MOXHO PEUIUTh MyTeM METOJUYECKOr0 U FOPUIUIECKOr0 00CCIICUeHUs
00BEKTHBHBIMH KCITPECC-METOIaMH TMATHOCTUKH JIMYHOCTHBIX XapaKTEPUCTHK BO-
EHHOCIYXalMX (crocobHocTei u MopanbHbIX kKauecT) (Ceann, Hukomaenko, 2023).
Ha nam B3rmsin, HanOombined 2(h(GEeKTUBHOCTHIO [T PEIIeHHs TaHHOW 3a1adu 00-
JalaeT TEXHOJIOTHSI BHOPOH300paKeHHsI, KOTOpasl yCIIEIIHO 3apEKOMEHI0BaIa ceOst
[P PelIeHUH MPHUKIATHBIX BOMIPOCOB obecriedeHns kaapamMu BoopyxeHHbIx CHi
(UBanoBckuit u ap., 2021; Hukonaenko u ap., 2022; Hukomaenko u ap., 2023; len-
KkaHoBa, 2022; IllenkanoBa, AMupacnaHoB, 2024).

DKCHpecc-IUarHoCTUKA JTMYHOCTHBIX KaueCTB B CHCTeMe MPO(eCCUOHATBHOTO
oT00pa/mmog00pa BOSHHOCTYKAITNX TEXHOJIOTHEH BHOPOM300pakeHHS MO3BOJISET
pelaTk CieayoNnue 3a1a4n:
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— DKOHOMHMSI BPEMEHHU MPHU MACCOBBIX OOCIJIEZIOBAHUSX, a TaKKe obecreueHne
OOJIBIIEH, M0 CPABHEHHIO ¢ KOHTAKTHBIM CIIOCOOOM 00CIEIOBaHMUS, MPOIYCKHOM
CIOCOOHOCTH JIIOJIeH 32 Jac;

— 00BEKTUBHU3AIIHS U TIOBBIIIIEHHE TOYHOCTH IIPH OLIEHKE aKTYallbHOTO COCTOSIHUS
YeJIOBEKa;

— OTCYTCTBHE TOTEHIHAIBHOTO MOTHBHUPOBAHHOTO HMCKAKCHUS PE3YIbTaTOB
o0ce0BaHNs BBUAY OTCYTCTBUSI (PU3NUECKOIO BO3ACUCTBUS HA YEJIOBEKA IPH
o0cIeI0BaHNH.

[Ipumenenune nporpammuoro odecneuenus «IIpodaiinep+», ocHoBaHHOTO Ha
TEXHOJIOTHH BUOPON300pakeHus, M03BOJIsIeT chOopMUpPOBATH OA30BBIN TMNUHOCTHBIH
npoduib YeJI0BEKa, B KOTOPOM, HapsiLy ¢ nHGOpManue o ncuxo(u3noaornieckom
COCTOSTHHH, TIPEIBIBIACTCS HHPOpMaLus 0 12 BeayIHuX CIOCOOHOCTSX (THUITBI MHO-
xectBeHHoro uHTeuekra (M) o I'. T'apauepy) (I"'apanep, 2007) u 12 mopanbHBIX
kadecTBax. TepMUH «0a30BbIil» BBEICH HE CIIy4allHO, TaK Kak paboTa ¢ TEXHOJIOTHUEH
[IO3BOJISIET AANTUPOBATh €€ 0] PElIeHNe YacTHBIX 3a1ad. B mocnenneli Bepcun
MpPOTpaMMBbl J00aBICHBI TPU WHTETPAIBHBIX MCUXO(PHU3HUOIOTHIECKUX OKA3aTeIs:
aKTUBAllMs HEPBHOM CHUCTEMBI, 3MOLIMOHAIbHBIN OallaHC M CO3HATENIbHAS UCKPEH-
HOCTb, KOTOpBIE MPEIaracTCs HCTIOIb30BaTh KAK MHAMKATOPHI HOPMBI M OTKIIOHEHUH
XapaKTEPUCTUK JINYHOCTH, YTO 3HAYUTEIILHO YIPOIIACT U 00bEKTUBU3UPYET PE3yJib-
TaThl ICUXOAUATHOCTUYECKOTO HccienoBanus (MuHkuH u ap., 2024).

Henw uccienoBanus — pa3padoTka 6a30BOr0 JMIHOCTHOTO MPOMHUIIS IS OIICHKH
COOTBETCTBHSI KaHAWJATOB Ha MPUMEPE KOMaHIHBIX JOJDKHOCTEH MO pe3yibTaTam
IKCIPECC-TECTUPOBAHUSI.

MaTtepuanbi u MeTtoabl

OO0BEeKTOM HCCIeOBAaHUS ABISIINCH COTPYIHUKN CHIIOBBIX CTPYKTYp, BKIIFOUast
BOCHHOCIY>KaIlIMX C aHAJIOTHYHBIMH TPEOOBaHMUAMH K PO(eCcCHOHATBHOM AeaTelb-
HoctH (n=447), cpeaauii Bo3pacT KOTopeIx coctaBuia 23,53+1,42 roma (18-26).
st ynoOceTBa anee 1mo TeKCTY BMECTO TEPMHUHA «COTPYIHHUKH CHIIOBBIX CTPYKTYP,
BKJIIOYAsi BOGHHOCITY KaIIX» Oy/eT NCIOIb30BaThCs COKpaIleHHOe HAauMEHOBaHNE
«BOEHHOCITy KaIuey. [[puronHoCcTs UCIBITYEMbIX K KOMAaHIHBIM JOJKHOCTSIM OIIpe-
Jersui ¢ moMoIbio MmeToauku «OIIBC-2» npu ygacTu# KIMHAYECKOTO TICUXO0JIOTa.
CriocoOHOCTH M MOpaJIbHBIE KayecTBa JUIsl COCTaBJICHUSI 0a30BOr0 JTMYHOCTHOTO
npoduiIst onpeaessuin ¢ moMoupio nporpamMmel [podaitnep+ (MI-Sins, Bepcust
10.2.3.167).

O0cnenoBanue ¢ MOMOIIBIO TPOrpaMmbl [Ipodaiinep+ BHIIONHSUN ¢ cOOMIOICHU-
€M CJIeIyIOIINX yCIOBHIA: UCTIBITYEMBIN pacroiaraics GpoHTaIbHO TepeT BHEeITHEH
BeO-kaMepoii ((hoTo, BUIEO B XOJ€ TECTUPOBAHUSI HE 3alIMCHIBAINCH), HE OMUPAsCh
JIOKTSIMH, TIIeei CIMHOW ¥ TOJIOBOM HM Ha KaKHe OTIOPHI; BeO-KaMepa KEeCTKO 3aduK-
CHpOBaHa Ha TPUIOJE U paciojaraiach GPOHTAIBHO TIepe]l TECTHPYEMBIM; CTOJ, Ha
KOTOPOM pacIiojiaraeTcst Kamepa 1 HoOyTOyK He I0JIBEepIrajllich BHEITHUM BUOpaLusiM;
(hOH 033 UCTIBITYEMOT'0 CTATUYHBINA. B X071€ uccie10BaHus HCIOIb30BAIN KOJIb-
LIEBYIO JIaMILy TIOACBETKH JUIsl MOTy4EeHHUsS] BUOPOU300paskeHHsI XOPOILIETO KaueCTRa.
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B xone uccienoBanus NpUMEHSIN METOBI ONTUCATENBHOM CTATUCTHKH, OLIEHKY JI0-
CTOBEPHOCTH Pa3/IM4Mil OIpeIessIM ¢ oMollblo t-kputepus CtbronenTa. [t moctpo-
SHUS PELIAIOIINX [TPABII MPUMEHSUTH METOA MHOKECTBEHHOM perpeccu (moraroBast
C BKJIFOUEHHMEM) U JUCKPUMMHAHTHBIN aHaau3 (METOA: IOILArOBbIA C BKIIOUEHUEM,
npu F-srmounts =2,00, F-uckmounts = 1,90). MatemaTudeckyto oOpabOTKy JaHHBIX
OCYIIECTBIIUN ¢ moMotkio makera mporpaMMm STATISTICA v.10.0.

Pesynbrathl 1 ux o6cyxaeHue

[To pesynbraTam mccienoBanus ¢ nmomoiibio meronukn «OITBC-2» BBIGOPKY
UCHBITYEMBIX pa3[eluId Ha TPU IPYMIIBL TPYIINa, PEKOMEHIyeMasi Ha 3aMelleHIe
KOMaHJIHBIX JIOJDKHOCTEW B mepBylo ouepenn, n=77 (17%) (BY_KJ); rpynmna,
peKOMeHlyeMas Ha 3aMeIlleHUEe KOMaHIHBIX JOJDKHOCTEH BO BTOPYIO O4Yepelb,
n=339 (76%) (CY_K]l) u rpynma, He peKOMEHIyeMasi Ha 3aMEIICHUEe KOMaH THBIX
nowkHoctel, n=31 (7%) (HY_KI). I'pynna «BY _K/I» — rpynna uccienosanus,
«HY _KJI» — rpynmna cpaBHEeHHS.

Ucneiryemsle, Bomenuue B rpynny «BY KJI» xapakrepu3yroTcsi BBICOKUMU M0-
Ka3zaTesIsIMU HepBHO-TICUXUYECKOH ycToiunBocTH (9,2240,88, CT.), HACTPOCHHOCTH
Ha ciryk0y (9,2540,92, cT.) 1 HU3KMMH TIOKA3aTENIMH CKIOHHOCTH K JICBHAaHTHOMY
nosenenuto (1,94+0,98, ct.). Ucneityemble, Bomeamue B rpynmny «HY KJI» xapakre-
PU3YIOTCS HU3KUMHE MTOKa3aTeIsIMA HEPBHO-TICUXIUECKON ycTonunBocTH (3,61+1,38,
CT.), HACTPOCHHOCTH Ha BOCHHYIO CIIykO0y (2,94+1,48, cT.) u OoJiee BRICOKHMH I10-
Ka3aTeJsIMU CKJIOHHOCTH K JIEBUAHTHOMY moBeneHuto (5,45+2,23, cr.) (puc. 1).
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K KOMaHOHbIM 80UHCKUM OO/MKHOCMSIM
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B Tabmune 1 npusenensl cpenaue 3HaueHus (M+G) cltocOOHOCTEH U MOPaTbHBIX
Ka4yecTB TPYII BOSHHOCTYKAIIMX, OTIUYAIONIMXCS MO MPOQecCHOHATBHON ICH-
XOJIOTMYECKOM MPUTOJHOCTH K KJIacCy KOMAHIHBIX JOJKHOCTEH, a TakKe OIlCHKa
MEXTPYIIIOBBIX pa3ianuunii o t-kpurepuio CThIOJeHTA.

Ta6bnuuya 1

OueHKa pasnuunii Mexxay rpynnamMu, oTrimyaWwmuMmncs no npogeccrnoHanbHoOM NCUXonornyeckon
MPUrOAHOCTU K Kaccy KOMaHAHbIX JOMMKHOCTEN

I'pynna COOTBETCTBUA KOMaHAHbIM

JIMYHOCTHBIE XapaKTePUCTMKN AOIKHOCTAM P
BY KD | «HY KDy
Tun MHOXECTBEHHOrO MHTennekTa (cnocobHoCTH)
BHYTPUANYHOCTHBIN 52,69+33,77 60,41x29,72 0,269
dunocodcko-ncecneaoBaTenbCKm 51,12+27,54 54,47+31,52 0,584
Jlorvuko-maTemaTmnyeckuin 54,22+32,07 57,49+34,20 0,639
BuaHec-kopbICTHbIN 26,02+28,73 27,24+31,60 0,847
BuayarnbHO-NpoCcTpaHCTBEHHbIN 50,52+27,32 53,16+£27,08 0,650
MpupogHbIA** 46,21+29,85 55,18+25,29 0,143
MoTopHO-ABMraTenbHbIN 44,43+27,59 41,36+26,69 0,599
My3biKanbHO-PUTMUYECKNI 33,70+£28,08 40,13+26,13 0,275
MoaBMKHUYECKUI 72,56+23,31 66,21+27,08 0,225
BepbanbHO-NMHIrBUCTUYECKNIA** 47,41+£29,45 34,88+30,99 0,051
KpeaTunBHbIN* 47,82+32,15 30,24+25,09 0,007
MeXnMYHOCTHBIN® 61,36+26,11 47,50+34,27 0,025
MopanbHble kavecTBa
[HeB, ApoCTb 24,83+30,93 21,78+24,00 0,624
3aBuctb* 18,33+26,61 36,04+35,38 0,005
Kunbep-3aBrncnmocTtb* 17,08+24,46 29,88+30,36 0,024
YKapgHocTb 31,51+30,25 39,98+33,85 0,206
Ypesoyrogue, bynumus 36,61+27,47 44,45+32,99 0,208
JleHb* 18,414£26,01 32,12+26,90 0,016
MoxoTb 13,78+27,26 18,90+22,32 0,356
Arnkoronmam, HapkomaHusa™ 10,35+23,43 18,65+25,97 0,110
Sronsm 23,27+28,23 24,07+20,92 0,887
Cyvumng* 11,12+20,98 19,93+18,84 0,045
BopoBcTBO, B3ATKN™™ 13,48+25,45 20,72+13,76 0,138
lopablHs, Twecnasne 29,94+25,78 31,19+24,32 0,817

MpuMeyaHne: 3HaKoM * oTMeYeHbl nokasatenu, pasnuyatowmecs ¢ 95% BepOSTHOCTbIO, 3HAKOM ** —
¢ 80% BeposATHOCTbIO MO t-kpuTeputo CTbloaeHTa.
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JInaHOCTHBINA TIpOodUIb JIOJEH, PEKOMEHIYEeMbIX Ha 3aMEIICHHEe KOMaHIHBIX
JOJDKHOCTEH BKITIOYAeT B ce0s pa3BUTHIE MEKIIMYHOCTHBIH, KpeaTHBHBIN, BepOanbHO-
JUHrBUCTUYECKUN TUNbl M. Benyuuii MeXIMUHOCTHBIN TUIT HHTEIJICKTa XapaKTe-
pHU3YEeT JIUI], COOTBETCTBYIOIINX KOMAHIHBIM JOJDKHOCTSIM, KaK JIIO/IeH C JOBOJIBHO
Pa3BUTHIM 3MOIMOHAILHBIM MHTENIEKTOM, UM XapaKTePHO YMEHHUE BHICTPAUBATh
B3aUMOJICUCTBHUE C JIIOABMH, a TAK)KEe TYBCTBUTECIBHOCTh K TTOBEACHUIO, TyBCTBAM
U MOTHBAM OKPYXarOIMX. MeKINIYHOCTHBI HHTEIUIEKT TPOSBISETCS B YMEHUHU
HaJIaKUBATh COIMAJIbHBIC KOHTAKTHI, Pa00TaTh B KOJJICKTUBE; YMEHHH Y€TKO 000-
3HAYUTH CBOIO MMO3UIUIO, IPUHUMAs BO BHIMaHHUE YXKE CIIOKUBIIIEeCs] MHEHHE KOJI-
JeKkTuBa u Jp. IHBIMU CIIOBaMH, Pa3BUTHIN MEKINYHOCTHBIN MHTEIICKT MTO3BOJISICT
€ro BJIJIENIbIly MaKCUMaIbHO KOM(OPTHO YyBCTBOBAThH ce0s B KoJutekTHuBe. MHTEN-
JIeKTyaJlbHasl caMopealin3alys Takke HacTyMaeT B Mpollecce HEeMoCpPeICTBEHHOTO
B3aNMOJICHCTBHS ¢ WwieHaMH KoyuiekTuBa (MunkuH, Hukomaenko, 2017). Taxke
BOCHHOCITY’KaIllUX OTIMYAET CHOCOOHOCTh HECTAHIAPTHO MOJXOAUTH K PEIICHHIO
3a/1a4, SMOIMOHAILHBIA U TMYHOCTHBIN (pakTop st HUX BeAymme. OOmecTBeHHOe
MpU3HAHKE TOMEHSETCS BHEIIHEH aTprOyTHKON 001IecTBeHHOTO BHUMaHus. JItoau
3a4acTyi0 OPHEHTHPOBAHBI Ha JIEMOHCTPAIUIO CBOCH HMCKIIOYUTEIBHOCTH. TakKe
UM XapaKTepHbl XOPOIIUE KOMMYHUKATHBHBIC CIIOCOOHOCTH: BEpOAJIbHO-JIMHT-
BHCTHYECKHHA WHTEJUIEKT ITO3BOJISET JIETKO M3BSCHATHCSA, BKIIFOYAs MEXaHU3MEI,
OTBETCTBEHHBIC 32 (DOHETHUYECKYIO (3BYKH PEYH), CHHTAKCUYECKYIO (TPaMMAaTHUKY),
CEMaHTHYECKYIO (CMBICI) U TIParMaTHYECKYI0 COCTABIIIONINE peUH (MCIIOIE30BAHNE
peun B paznuusbix cutyaumsax) (lapaaep, 2007). Hapsiay ¢ 3TuM BOEHHOCITY KaIlUM
3 rpymmsl «BY KJI» xapaktepHbl (Ha ypoBHE BBEIPOKCHHOW TCHACHITMH) OoJiee
HU3KHME 3HAYCHUS MMPUPOJTHOTO UHTEIUIeKTa. OCOOCHHOCTHIO 3TUX JIFOJICH SBISETCS
HE CTOJBKO HAOIIOJATETHHBIA THI MBIIIJICHUS U IMOBEICHUSI, CKOJIBKO aKTUBHBIN
(cencopmnsrit) Tun (MunkuH, Hukonaenko, 2017).

JeTanpHbI aHaMM3 TPOQUIST MOPATBHBIX KAUECTB HATJISIAHO EMOHCTPHUPYET,
KaKue UMEHHO KauecTBa HE JIOJDKHBI OBITh MPUCYIH JIWIAM, TPETeHIYIOIIUM Ha
3aMelleHne KOMaHHBIX JTOJDKHOCTEH: 3aBUCTh, KHOEP-3aBUCUMOCTD, JIEHb U CYH-
LUJATbHBIE HAKIIOHHOCTH. TO €CTh JOCTOBEPHBIE OTJIMYUS YCTAHOBIICHBI JUTSI T€X
Ka4ecTB, KOTOPBIC HE MOJICKAT MPOBEPKE B XOC TPATUIIMOHHONW TUATHOCTHKHU Ha
CKJIOHHOCTb K JIEBHAHTHOMY ITOBEJIEHUIO, YTO MTOITBEPIKAAET aKTYAIbHOCTh HCITOIb-
30BaHUs JIMYHOCTHOTO MPOQUIISI PU KOMILISKCHOW OIICHKE KaHIUaTOB.

ba3oBbIii TMYHOCTHBIN TTPOGUIH CITIOCOOHOCTEH M MOpPaIbHBIX Ka4eCTB KaH -
JaTa, peKOMEHIyeMOro Ha 3aMellleHue KOMaHIHBIX JIOJDKHOCTEH MpEe/CTaBlIeH Ha
pUCYyHKE 2.

PesynbraThl McciieoBaHUS MO3BOJISIOT MOCTPOUTH MAaTEMAaTHYECKYIO0 MOJENb
OIIEHKH COOTBETCTBUS KaHUIATOB Ha 3aMeIIeHNe KOMaH/IHBIX BOMHCKUX JOJKHO-
cteil. C MOMOIIbIO AUCKPUMHUHAHTHOTO aHATN3a OBIIIH OTIPeIeNIeHbl XapaKTePUCTHUKI
nporpammsl [Ipodaiinep+, KOTopble BXOIAT B MOJIENb KilacCupuKanuu (Tadir. 2).

Mopgens cratuctuuecku nocroepHa (R=0,76, Xu-kBaapar 82,39, p=0,000),
IIPH 3TOM TIPOIEHT MPABUIBHON Kiaccupukamuu st mui u3 rpynnsl «BY KJ»
obu1 Beiie (G_BY: 97,4%; G_HY: 83,87%, Bcero — 93,52%), 4To MO3BOJISET UC-
MTOJIb30BATh MOJIEINb JIJISI OLIEHKH COOTBETCTBHS KaHANAATa KOMAHIHBIM JOIDKHOCTSM.
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Puc.2. bazosblli nu4HOCMHbIU rpoghusib criocobHocmel U MoparsibHbIX Ka4yecme

kaHOuGama, coomeemcmaytou,e20 80UHCKOU KoMaHOHOU OOmKHOCMU.
Tabnuya 2

MHMpOpMaTUBHOCTb NCUXOMU3NOMOTMYECKMX U MMUYHOCTHBIX XapaKTepUCTUK B pamKax NMHENHON
ONCKPUMUHAHTHOM dpyHKumK (rae IE+YN — 3HaveHne nHTerpansHOM peakuum Ha CTumyn,
|IE — 3HayeHue Becco3HaTenbHON peakuum Ha CTumyn).

Xapaktepuctuka MO lMpodannep+ Yunkca (Nambéga) | F-ncknou (1,89) p-ypoB.
V_ES5 (BapuabenbHocTb napameTpa E5) 0,53 21,20 0,000
BoposcTBo, B3ATKM (IE) 0,53 20,32 0,000
3aBuctb (IE+YN) 0,52 18,99 0,000
Ankoronuam, HapkoManus (IE+YN) 0,51 16,88 0,000
E12 0,50 14,73 0,000
Ankoronuam, Hapkomanus (IE) 0,49 13,01 0,001
V_EB6 (BapuabenbHocTb napameTpa E6) 0,49 12,39 0,001
V_E2 (BapnabenbHocTb napameTpa E2) 0,48 10,41 0,002
JleHb (IE+YN) 0,48 10,24 0,002
Kunbep-3aBncumoctb (IE+YN) 0,48 9,87 0,002
BoposcTtBo, B3sTkM (IE+YN) 0,47 8,74 0,004
KpeaTusHeiit (IE+YN) 0,46 7,27 0,008
Knbep-3aBmcumocTs (IE) 0,46 6,49 0,013
MoTtopHo-asuratencHebii (IE+YN) 0,45 5,58 0,020
MHeB, ApocTb (IE+YN) 0,45 5,46 0,022
MpupogHbin (IE+YN) 0,45 4,91 0,029
V_E12 (BapuabenbHocTb Nnapametpa E12) 0,44 2,46 0,121
lopabiHs, Twecnasue (IE) 0,44 2,07 0,153
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Hcnonp30BaHne KaHOHUYECKOTO JTUCKPUMUHAHTHOTO aHAJIW3a MO3BOJIMIO pas-
paboTaTh UHTETPAJIbHBIN MTOKA3aTebh OLIEHKH COOTBETCTBUSI KOMAaHHOM JIOJKHOCTH
(MIT,,), BEIYMCIAEMBIH Yepes XapakTepucTHKU nporpammsl [Ipodaiinep+, koTopsiit
HMMEET BHJI yPaBHEHHS, OCHOBAHHOT0 Ha KOA(PGHUIIMEHTAX U3 TaOJIHUIIbI 3.

Tabnuuya 3

KoahdpurumeHTsl AN BbIYUCNEHNA MHTErpanbHOro nokasaTerns OLueHKM COOTBETCTBUSA KOMaHAHOMN
formkHocTn UMM, ¢ nomoLsio nporpaMmmel «Mpodannep+»

Xapaktepuctuka MO lMpodannep+ 37,69
Jlenb (IE+YN) 0,13
V_ES5 (BapuabenbHocTb napameTpa E5) 0,72
V_EB6 (BapnabenbHoCcTb napameTpa E6) -0,16
E12 0,62
KpeatusHbii (IE+YN) -0,08
MpupoaHbin (IE+YN) 0,07
BopoBcTBo, B3aTku (IE) -0,33
3aBuctb (IE+YN) 0,18
MHeB, ApocTb (IE+YN) -0,09
V_E2 (BaprabenbHocTb napameTpa E2) -0,47
MoTopHo-aBuratensHblli (IE+YN) -0,07
Kunbep-3aBncumoctb (IE+YN) 0,16
Ankoronuam, Hapkomanus (IE+YN) -0,41
Ankoronuam, Hapkomanus (IE) 0,27
BoposcTBo, B3sTkM (IE+YN) 0,17
Kunbep-3aBncmumocTs (IE) -0,16
lopabiHs, Twecnasue (IE) 0,08
V_E12 (BapuabenbHocTb NnapameTtpa E12) -0,19

B xagecTBe ykazaHHOTO MTOKA3aTEeNs UCIOIb30BaAIaCh KAHOHUYECKAST TUCKPUMU-
HaHTHast GYHKIHS, pa3eIAIOnas JUI COOTBETCTBYIOMINX U HE COOTBETCTBYIOIINX
KOMaHIHBIM TOJBKHOCTAM. OTeHKa MPUHAATIC)KHOCTH K OJTHOM U3 TPy MPOBOAUTCSA
C WCTIOJIb30BAHHUEM JIMHEWHBIX TUCKPUMHUHAHTHBIX QpyHKIWH £, Z,

BY? Hy:
Z,,=-31,42+1,41*UI1, T-Gauisl Q8
Z,,=-55,51+1,86*UII

KOM?

T-0amsr )

KOM?

riue:

unjaekc «BY», oTHOCUTCA K BOCHHOCIYKAIIMM, COOTBETCTBYIOIIMM KOMaHHBIM
JOJKHOCTSIM,

unaekc «HY» — K BOEHHOCHy)KAalluM, HE COOTBETCTBYIOIIMM KOMaHJIHBIM
JIOJIKHOCTSIM.



180 E. C. lWenkaHosa, M. P. Hazapoea, H. A. lankun

[IpaBuIto0 OIIEHKM COCTOWT B CIEAYIOIIEM: 10 (hOpMyJie ¢ TOMOIIBI0 Kod(hduIu-
CHTOB, TIPE/ICTABICHHBIX B Ta0/IuIe 4 pacCUUTHIBACTCSI MHTETPaJIbHBII IIOKa3aTeNb
OIIEHKH COOTBETCTBHS BOMHCKON KOMaHIHOW JODKHOCTH KOHKPETHOTO KaHIAH/aTa.
Bemnuuna MI1, nozacrasisierca B popmyisl (1) 1 (2), 10 KOTOPBIM BBIYUCIAIOTCSA
3HaueHUs Z, 1 Z, . Pemenne o COOTBETCTBUH KOMAH/IHOM JOJKHOCTH IPUHIMACTCS
0 MakcumanpHOMy Zi. [lnsg ynoOcTBa MpUMEHEHHs PEeIIAoInX MPaBUil, HapILy
C BH3YyallbHOM OIIGHKOM Ipoduis, BO3MOKHO aBTOMaTtuzuposaTh pacuer MII
u Gopmyi (1) u (2), HanprMep, € MOMOIIBIO0 Makpoca B iporpamme Excel u pesyinb-
TaT O COOTBETCTBUU UCIBITYEMOT0 KOMaHIHOW JIOJDKHOCTH OyAeT (hOpMHPOBATHCS
aBTOMAaTHYECKU U 38 KOPOTKHH CPOK.

3akntoyeHue

AHaIn3 CyIECTBYIOMIMX MOAXO0I0B B 00jacTu obecrniedyeHus mpodeccHoHalb-
HOW HaJEKHOCTH COTPYJHHKOB CHJIOBBIX CTPYKTYP CBHICTEILCTBYET, UTO IICHUXO-
JOUAarHOCTHYECKHUE MEPONPUATHS B cucTeMe NpodoTdopa U NCUXONpO(UIAKTUKH
MPAKTUYECKH TOJHOCTHIO OPHEHTHPOBAHBI HA T.H. HETAaTHBHYIO JTHATHOCTHKY
(lampeit u ap., 2019). OTMeTHM, 4TO MO MHEHHIO aBTOPOB, MO3UTHUBHAS JTUArHO-
CTHKa — 3TO BBISIBJICHUE MHIMBUIYaJIbHBIX OCOOCHHOCTEH ICUXMYECKHX ITPOLIECCOB
(MpUMEHHTENBHO K BOGHHOH CiIy’k0€ — CTeleHb TEKYIIEero U MPOrHO3HPYEMOIro
pa3BuTHs MPO(EeCcCHOHANTBHO BaYKHBIX KaueCcTB), HETATHBHAS JHMATHOCTHKA — BbI-
SIBIICHUE HAPYIICHUH 310POBBs], HATOJOTMYECKUX MEXaHN3MOB ()YHKIIMOHHPOBAHHS,
aKIEHTYaIui u T.I1. Ul TocTaHoBkH auarHo3a) (Lampeit u ap., 2019).

Jpyrumu ciioBamMu, OLIEHKA KaHAWAATOB C TOUKHU 3PEHUS [IO3UTUBHON TMarHOCTHU-
KM, OTBe4YaeT Ha BOMpoc «Kaknux yCrexoB MOXKET JOCTHYh YEIIOBEK Ha 3aHMMAEMOil
JOJDKHOCTH?», @ C TOYKH 3pEHHsI HeTaTUBHOM JuarHocTuku — «Kakue pucku Hecer
B ce0e ATOT YeJIOBEK Ha 3aHMMAaeMOH T0JDKHOCTH?». [IprMeHeHne THYHOCTHBIX Mpo-
(uteil 1151 OLIGHKU COOTBETCTBUSI KaHAUIATa, IPETCHIYIOIEr0 Ha J0JDKHOCTb, 110-
3BOJIUT OJTHOBPEMEHHO IIPOBECTH JIMArHOCTHKY JTMYHOCTHBIX XapaKTEPUCTUK, OTBETUB
Ha 00a BBIMIEH3IIOKEHHBIX BOMPOCca. BaskHOCTh OLIEHKH JTMYHOCTHBIX KauecTB MPH
KOMIUIEKTOBAaHUM KOMAH/IHBIX JOJDKHOCTEH HaXOIUT OTPasKeHUE B CI0Bax AaMupana
®nora CCCP Hukomnas ['epacumoBuda KysHenoBa: «3a3HaBmniics, cTaBmmid Oec-
MIEYHBIM KOMaH/INP OTacHee HeyMesoro». To ecTh HaBBIKU 1 3HAHUS MIPHOOPETAIOTCS
B XOJI€ CIIy’K€OHOM MOJITOTOBKHU M OIbITA, OJJHAKO HUMEHHO OT JMYHOCTHBIX KAaueCTB
3aBUCAT TaKHE BAXKHBIE COCTABIIIOLINE CIIY>KOBI B KOJIJIEKTHBE, KaK yBa)KCHHE, T0-
PSAAOYHOCTH, BO3MOXKHOCTD IOJIOKHTHCS Ha TOBAPHILA, JOBEPHE, ONPENEIISIONIIE
YCHEIIHOCTh BBITIOJTHEHUS 33124 MOJIpa3/IeTIeHHS.

[MpodeccnonanbHbIil OTOOP KaHIMIATOB Ha 3aMelIEHHE JOJKHOCTEH, 0e3yCIIOBHO,
JOJKEH HOCUTh CUCTEMHBIN XapaKTep, IPH 3TOM JOJDKHBI YUUTHIBATH HE TOJIBKO MPO-
(eccroHanbHbIe 3HAHUS M HABBIKH, HO M INUHOCTHBIE XapaKTEPUCTUKH: CIIOCOOHOCTH
YeJI0BeKa, ero MOTEHIIMA, @ TAKXKe MOpaJbHbIe KauecTBa. OI[eHKa COOTBETCTBHSA JINY-
HOCTHOMY MPO(UITIO TIO3BOJIUT HE TOJNBKO MOBBICUTH KAY€CTBO NMPO(hecCHOHATBLHOTO
oT0opa, HO M MEePCOHATU3UPOBATh PadOTy ¢ BOCHHOCTY AIIUMH BbIILIECTOSILIEMY
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KOMaH/IOBAaHHUIO. 3HAYUTEIbHAS SKOHOMHUS BPEMEHH U PECYPCOB MPH MAaCCOBBIX
HCCIICIOBAHUSX, & TaK)Ke O0BEKTHBHOCTH MOJyYaeMOi WH(OPMAIIUHU TTO3BOJISIOT
HCIIOIb30BaTh TEXHOJIOTHIO BUOPOM300paskeH s s TIPOBEICHUS DKCIIPECC-TECTH-
pOBaHUs B 3aJlayax MPOPECCHOHAIBHOIO 0TOOpa/mo100pa COTPYAHUKOB CHIIOBBIX
CTPYKTYP, BKJIIOYAs BOCHHOCTYKAIINUX. AKTyaTbHBIM, HA HAII B3TJISA, SIBISICTCS pas-
paboTka 6a30BbIX JTUYHOCTHBIX MPOMHUIICH TS IPYTUX KIACCOB AOJDKHOCTEH (Creru-
AJIbHBIC, BOAUTCIIbCKUEC, TEXHUYCCKHUE, OTICPATOPCKUEC, B T. Y. HABCACHNWA, YIIPABJICHU,
BbIYHCIICHUS, Ha6HIOI[eHI/I$I )51 CBSI3I/I), YTO IIO3BOJIUT KOMIIJICKCHO ITOAXOAUTH K OT60py
KaHTUIaTOB Ha BOMHCKHUE ¥ AHAIOTMYHBIC TOJKHOCTH, & TAK)KE MPETIOKUTE CHCTEMY
npodeccroHaITBLHOTO 0TOOPa € MUCIIOIb30BAHHEM IKCITPECC-METOI0B
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XapakTtepucTuMKa akueHTyauun NMMYHOCTU BOEHHOCHYXaLmMx
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Annomayusn: Cmambvs nOCEsUIEHA UCCTEO08ANUIO AKYSHIYAYULL TUYHOCTIU GOEHHOCTYICAUUX
no K. Jleoneapoy c¢ nomowwio mexnonocuu eubpouzodpaicenus. Paccmompenvi eonpocol
00bEKMUBHOU, KOMNIEKCHOU OUASHOCIMUKU AKYEHIMYAYUT JTUYHOCTU, 4 MAKNICe UX 63AUMOCEA3b
¢ noxazamensimu NPOPECCUOHANLHOU YCHEeUHOCIU U NPOYeCcCUOHANIbHOU HANPAGIEHHOCTU.
B pesynomame ucciedosanusi yCmanogienvi 00CmMoGepHble OMAUYUsL N0 MUNAM aKyeHmyayuil
Y Uy ¢ pasiuyHbIMU IPOSHOCMUYECKUMU APUZHAKAMU YCReWHOCMU U HANPAGLeHHOCMU
npogeccuonanvrol 0esimenbHoCmuy. YCmanognena 6vlCOKAs 63auMOCesi3b aKYeHMYayuil
JUYHOCIU € DNeMEeHMaMu NPOPecCuUOHaIbHOU HANPAGIeHHOCU. Y MUy ¢ pPasiudnblmu
NPOSHOCMUYECKUMU XAPAKMEPUCUKAMU NPOPECCUOHANbHOU YCNEUWHOCMU XaApaAKmep Mo
63aUMOCEA3U pasnuuHblil. Pesynibmamor ucciedoeamis Mo2ym 6vims NoJLONCEHbL 8 OCHOBY CO30AHUS
cucmemul NPOPECCUOHATLHO20 OMOOPA padicOaH, BKI0Uauell 00beKMUEHbIE IKCPeCc-Memoobl
OUACHOCMUKU TUYHOCTHBIX 0COOEHHOCMEL.

Knrouesvie cnosa: axyenmyayuu, subpouzobpadicene, 60eHHOCIyIcaujue, NPOPeccuoHarbHas.
HANPABLEHHOCMb, NPOYECCUOHANbHBLL OO0, NPOPDECCUOHATLHASL YCREUHOCTD.

Characteristics of Personality Accentuations for Military
Personnel with Various Prognostic Signs of Professional
Success and Professional Orientation

M. R. Nazarova, E. S. Shchelkanova
FGAU Military Innovative Technopolis ERA, Anapa, Russia, era_otd6@mil.ru

Abstract: The article is devoted to the study of the accentuations of the personality of military
personnel according to K. Leonhard using vibraimage technology. The issues of objective, complex
diagnostics of personality accentuations, as well as their interrelation are considered with
indicators of professional success and professional orientation. As a result of the study, significant
differences in the types of accentuation were found in individuals with different prognostic signs of
success and orientation of professional activity. A high correlation of personality accentuations has
been established with elements of a professional orientation. Individuals with different prognostic
characteristics of professional success have a different nature of this relationship. The results of the
study can be used as a basis for creating a system of professional selection of citizens, including
objective express methods for diagnosing personal characteristics.

Keywords: personality accentuations, vibraimage, military personnel, professional orientation,
professional selection, professional success.
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BBepeHue

Bormpocam n3ydeHns akieHTyalui JUYHOCTA Y BOSHHOCITYKAIINX, a TAKKe UX
B3aMMOCBSI3H C YCIIEITHOCTBIO PO eCCHOHATFHOM NeITENFHOCTH TIOCBSIIEHO HEMAaIo
nccnenosanuii (I'pynuna, 2019; Cyun u ap., 2015; Epmonosa, Tarumnsnesa, 2022).
besycnoBHO, XapakTep M €ro akLEHTyalluu MOpOil paauKalbHO BIMSIOT Ha OTHO-
IIEHUS] BOCHHOCTYXKAIIETO K OKPY)KAIOIIeMy MHUPY, K COCIY>KHBIIaM, OOIIEHUIO
C HUMH, a TaK)Ke K TOU JIeSITeIbHOCTH, KOTOPOM OH 3aHMMaeTcs. IMEeHHO xapakTep,
KaK COBOKYIMHOCTh MHIAMBUAYaJIbHBIX XapaKTEPUCTHK, OMPEJENIIeT ONTUMAIbHOE
(YHKIMOHMPOBAaHUE JTUYHOCTH B KOHKPETHOH MPO(eCcCHOHANBHOM AesITeIbHOCTH
(Epmonosa, Tarumnsiresa, 2022; Pycuna, 2023). Ciexyer OTMETUTH, YTO TIPU BHICO-
KOM CaMOKOHTpOJIE aKIIEHTYyallln! XapaKkTepa MOTYT CIIOCOOCTBOBATH MMO3UTHBHOMY
Pa3BUTHIO JIMYHOCTH. B onpeneneHHbIX yCIOBUAX ACSITEIbHOCTH BBIPAKEHHOCTh
4epT MOKET SBUTHCS MPOPECCHOHATHHO BayKHBIM KaueCTBOM (CHCTEMOW KadecTB,
npodumieM), crocoOCTBYIOIUM NPO(eCCHOHANBHBIM JOCTH)KEHUSM CIIEHUAINCTa
(Hocc, 2020).

HecmoTpst Ha GOJBIIIOE YHCIIO UCCIIEIOBAHUE B 9TOH 001aCTH, BOIPOC B3aUMO-
CBSI3U aKIEHTYaIMH JINYHOCTH BOEHHOCITYKAIETO HE TOJIBKO ¢ MPO(heCCHOHANBHOM
YCIIEITHOCTBI0, HO M C TPO()EeCCHOHATBHON HATIPaBIEHHOCTHIO SBJISAETCS Ha CETOIHSIII-
HUI JIeHb aKTyalbHBIM. PacKphITHE CYITHOCTH aKIEHTYalluil Pa3IndHbIX Mpodeccro-
HaJIBHBIX TPYTII TO3BOJIUT Pa3padoTaTh STaTOHHBIN POo(ecCHOHATBHBIH «IIPO(UITb)
JIMYHOCTH, YTO IO3BOJIUT 00ecrieunBaTh SPPEKTUBHOCT TPY1a B TPAHULIAX TOTO I
nHoro Buaa aestenbHocTd (Hoce, 2020).

[TosToMy HeAbI0 HACTOSIIETO UCCIIEOBAHNS CTAJI0 UCCIEIOBAaHIE aKIIEHTYaIlHi
JIUYHOCTH Y BOGHHOCTYKAIUX C PAa3IMYHBIMHA MPOTHOCTHYECKUMH TPU3HAKAMHU TIPO-
(heccroHaNbHOMN YCIEMHOCTH U PO(eCcCHOHATFHON HAIIPABICHHOCTH.

MaTepMan bl U MEeTOAbI

BrI00OpKY U1 MccaeIoBaHHS COCTABHIIM BOCHHOCIY KAIIKE IO MPHU3BIBY pas-
JUYHBIX BOMHCKHMX YacTel, MPOXOAMBIIHUE CIYKOY IO MPHU3BIBY B pa3HbIC TOJBI
(n=77, cpemuuii Bo3pact 24,16+1,07). /IlnarHocTUKy aKkleHTyalui JMYHOCTH TIPO-
BOJMIIM C TIOMOINBIO MTpOrpaMMbl PsyAccent OCHOBaHHOH Ha TEXHOJOTHH BHOPO-
n3zoopaxenust (Munkus, 2020), ucrnonp3oBain onpocHuk L12, npeaHa3HaueHHbIN
IUIsl KCCIICAOBAHMS JIUIL cTapiie 18 JeT u cocTaBIeHHBINA MO MOJAEIH aKIEHTYaIHH
xapaxtepa K. Jleorrapma. [Iporpamma mo3BosisieT BRISSBUTH MTPOQIITH pactipeieIeHus
AKIEHTYaIUi TMYHOCTH B PAaH)KUPOBAHHOM TOPSIJIKE, C YKa3aHUEM OCHOBHBIX 4epT
Y TIOTCHIUATBHON COBMECTUMOCTH MEXKAY Pa3IMYHBIMA HOCUTEISIMH aKICHTY AU
mnuHocTH (11O PsyAccent, 2018).

JJ1s OLIeHKH XapaKTepUCTHK Mpo]eccHoHANbHONH YCHENIHOCTH U mpodeccuo-
HaJIbHOW HaIpaBlICHHOCTH NMpuMeHsun MeTonuky «OIIBC-2». [Ipornos mpodec-
CHOHAJIBHOM YCIEHTHOCTH OCYLIECTBIISUIN IO TOKa3aTeIsIM HEPBHO-IICUXUYECKOM
ycroitunBocTr (HITY), HacTpoeHHOCTH Ha BoeHHYHO ciry:k0y (HBC) u ckiionHOCTH
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k neBuantHoMy nioBeneHuo (CIT). DnemenTamu pod)ecCHOHANBHOMN HalpaBIeH-
HOCTH CITY’KWJIM JOJDKHOCTH: KOMaHANPCKHE, CIICLHaIbHbIC, BOAUTEIbCKIE, TEXHU-
YecKue, oneparopckue (HaBeJeHus, yIIPaBICHS, BEIYUCICHUS, HAOIIOICHHS, CBSI3H).
Banel mo gaHHBIM 1IKaxaM ObUIM TIPEICTABICHBI B CTOHAX.

Kputepun BimtoueHHs B UCCIEIOBaHNE — HAJIMYUE MUCbMEHHOTO COTJIacHus 00
y4acTHUHU B UCCJICAOBAHUU, KPUTEPUH UCKITIOUCHHUS U3 UCCIIE0OBAHUSI — JO0OPOBOIIb-
HBI 0TKa3 OT Y4acTHs B UCCIIEIOBAHNN, HEKOPPEKTHO MTPOBEJCHHOE TECTUPOBAHNE,
BBIPQYKCHHOE COCTOSIHUE 00JIe3HH (BBICOKAs TEMIIepaTypa, JUXopasKa u Imp.).

TectupoBanue MPOBOIUIIOCH C COOIIOACHUEM CIICAYIOMINX YCIOBUM:

— o0cnenyeMblil 3aHMMaJ MO3ULUIO (PPOHTANIBHO Mepe]l KaMepoi, He ONUpasCh
JIOKTSIMH, TIIEEH, CITMHOM M TOJIOBOM HU Ha KaKUE OIOPHI, CTYJ 03 CITUHKH;

— KaMepa KECTKO 3aQUKCUpOBaHa Ha TPHITOJE (PPOHTATIBLHO Niepe]] 00CIIeyeMbIM;

— OCBEIICHHME JIMIa PABHOMEPHOE (MCIOJIb30BaNACh KOJIbLEBas JJaMIIa ITOJICBETKH);

— Kamepa coxycupoBaHa Ha JiMIe 00cIeyeMoro, sl MOBBILICHNS TOYHOCTH
VM3MEpeHwsI IJIeYr B KaJIp HE MOTajall;

— n300paxkeHne ua 00ciIeyeMoro Ha MOHIUTOPE KOHTPACTHO OTHOCHUTEIHHO
¢ona;

— (OH 3a YEIIOBEKOM — CTATHYHBII.

[Ipu 06paboTKe pe3ynbTaTOB UCCIETOBAHMS TPUMEHSIIN METO bl OTICATENbHOM
CTaTUCTHKH, OLIEHKY JIOCTOBEPHOCTH OTJIMYUN MEXIY TPyNIaMd MPOBOAMIH C TIO-
MoIblo t-kpuTepuii CThI0/IEHTa, TPOBEPKY Ha HOPMaJIbHOCTD MPOBOAMIIN C OMOILBIO
kpurepus Lanupo-Yunka. B3auMocBsi3b nokazaTeneil IMUHOCTHBIX U IpodeccHo-
HAJIBHBIX XapaKTePUCTHK OIEHUBAIH C MTOMOIIBI0 KAHOHMYECKOTO KOPPENSIIUOHHOTO
ananmu3a. Kputuueckoit BennunHoi ypoBHs 3HaunMoctu cuntanu 0,05. Maremaruye-
CKYI0 00pabO0TKy AaHHBIX IPOBOJMIIN C TIOMOIIBIO TTakeTa mporpamm Statistica v.10.0.

Pesynbrathl 1 X o6cyxaeHue

ITo pe3ynpraram metoauku «OIIBC-2» BEIOOPKY BOCHHOCTY KANTUX Pa3IeIUIN
Ha nBe Tpymnmsl (puc. 1). B mepByto rpynmy Bomwu auna (n=43, 56%) ¢ 6naro-
OPUSATHBIMH NPOTHOCTUYECKUMH XapaKTEPUCTHKaMH NPOQecCHOHATbHON yCTel-
HoctHu (I1Y) (rpynma nmpodeccuonansao yermemusix «[1Y»). BoenHocyxamue
ATOH TPYIIIBI XapaKTEePU3YIOTCs BhiIcOKkMU Tokazateiasmu HITY, HBC u unsku-
mu — CJITI, HepBHO-TICUXUYECKHE CPBIBBI Y HUX MAJIO BEpOsTHBL. Bo BTOpyIO rpymnmy
Bouwy nuna (n=>34, 44%), xapakTepusytomuecs cpegHumu noxasarensamu HITY,
HBC u CAII (rpynma ycmoBHOTO pucka «YP»). YV BoeHHOCTyXammux AaHHOUN
TPYIIBI BEPOSTHBI HEPBHO-TICUXWYECKNE CPBIBBI B AKCTPEMATBHBIX YCIOBHIX UITH
YCJIOBUSAX TMOBBIIMIEHHOTO cTpecca. CienyeT OTMETHTh, YTO JIMIl C HeOJIaronpusT-
HBIMHU IPOTHOCTHYECKUMHU NPU3HAKAaMH B BEIOOpKE HE ObLI10, BBUAY TOTO, UTO B OT-
HOIICHUH BOSHHOCIYKAIHUX JIEHCTBYET IOBOJBHO JKECTKUH MPOQECCHOHATBHBIN
TICHXOJIOTUYECKUH 0TOOP.

WtoroBelii npoduinb akmeHTyaluuil uccael0BaHHOW BBIOOPKH MPENCTaBIeH Ha
pUCYHKE 2.
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Benymumun TunamMu akueHTyaluil JMYHOCTH SIBISIIOTCS] 9KCTPABEPTUPOBAHHBIH,
ap(eKTUBHO-IK3aJbTHPOBAHHBIN M TMIIEPTUMHBIN THIIBI aKLIEHTyaluu. BoeHHo-
cirykaiue o01analoT Xopoeil KOMMyHHKaOeIbHOCTBIO, UM CBOMCTBEHHO BCErza
XOpOollIee, HECKOJIBKO IPUIIOJHATOE HACTPOEHUE, HECMOTPS HA TO, UTO OHO MOKET
Konebarbes 0T OE3rPaHNYHOTO CYacThsl A0 HEBBIHOCMMOM TpeBoru. MeHee Bcero
HCTIBITYEMBIM XapaKTepPHbI yTPIOMOCTb, 000CTPEHHOE YyBCTBO J0JITa, ITyOHHA H T10-
CTOSIHCTBO MHTEPECOB M NMPUBSI3aHHOCTEN.
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OreHka ypoBHS pa3IUduil B TPyIIIax BOGHHOCTYXKAIIUX C Pa3TUYHBIMH IIPOTHO-
CTHYECKMMH XapaKTEPUCTUKAMU MPO(ECCHOHANIBHON YCIEUIHOCTH MPEICTaBICHa
B TaOsuue 1.

Tabnuuya 1

OueHKa ypoBHS pa3nuuuii no t-kputepuio CTblodeHTa B rpynnax BOEHHOCHYKaLLmxX
C pasnUYHbIMU NPOTHOCTUYECKMMI XapaKTepUCTUKamMM NPoeCccHoHanbHOM YCneLwHoCTH

Mzo
AKUSHTYaLUA MIHOCTI Ipynna «MY» Mpynna «YP» P
MMnepTMMHbI 65,39+29,29 60,58+32,72 0,499
OKCTpaBepTUPOBAHHbIN™* 82,52+20,55 73,29+29,30 0,109
VcTepongHbin 58,70+27,53 60,63+26,45 0,756
A DPeEKTUBHO-3K3ANBTMPOBAHHbIV 72,82+21,55 69,41+£26,53 0,535
Bo3byanmbii** 42,18+24,90 49,81+26,34 0,197
MNenaHTUYHbIN 53,76+26,09 49,94+28,60 0,543
3acTtpeBatoLmn® 27,45+£22,70 39,79+23,53 0,022
OMOTMBHbIN 50,62+28,69 52,96+32,29 0,738
A pekTMBHO-NabUNbHbLIN 31,62+21,51 32,77+24,56 0,828
VHTpoBEpPTUPOBaAHHbLIN® 25,04+21,73 36,58+27,04 0,041
OncTUMHbBIN 21,95+19,95 24,10x22,69 0,661
TpeBOXHbIN™™ 33,51+23,69 41,19+23,15 0,158

MprmMeyaHne: 3HakoM * OTMeYeHbl nokasatenu, pasnuyatromecs ¢ 95% BEPOATHOCTbIO, 3HAKOM ** —
¢ 80% BepoATHOCTLIO MO t-kpuTeputo CTblogeHTa.

Kax BumHO U3 Tabmuibl 1 TOCTOBEpPHBIE OTIMYWS YCTAHOBIIEHBI JUIS 3aCTpeBa-
IOIEro ¥ MHTPOBEPTUPOBAHHOIO THUIA aKleHTyaluui. BoeHHocmyxalue u3 rpyr-
bl YCIIOBHOTO PHCKa 00JIaJ]al0T caMOAOCTATOYHOCTHIO, YMEPEHHO BBIPAKEHHOM
KOMMYHUKa0EIbHOCTBIO, UM B OOJIbIIIEH CTENEHU XapaKTepHa OOUIYUBOCTb, TO-
JIO3PUTEIHHOCTD, 3JIOMAMSITHOCTh, YeCTON00ne, a TaKkxke camoiroone. Takxke, Ha
YpOBHE BBIPQ)KEHHOW TEHACHLIUU TPYTIIbI Pa3INdaloTCs [0 3KCTPaBEPTUPOBAHHHO-
My, BO30yIHUMOMY ¥ TPEBOKHOMY THTIaM akIeHTyaruil. To ecTh BOeHHOCTy X alne
¢ OJaronpuATHBIME POTHOCTUYECKUMH NpU3HaKaMu 00J1agaroT 0oJiee pa3BUTHIMH
KOMMYHHUKATHBHBIMH CIIOCOOHOCTSIMU, MEHEE Pa3IpaKUTEIHHBI, BCIIBUIHYUBHI, THEB-
JIUBBI, a TaK)Ke HAaMMEHee TPEBOXKHBI, MyTUBEI U poOku. [Ipoduns akuenTyanuit
B Pa3IMYHBIX TPYIIaX BOSHHOCTY)KAINX MPEICTABICH Ha PUCYHKE 3.

Bonbioit nHTEpEC MpEACTaBISIIOT cOO0H B3aMMOCBSI3b IOKA3aTeNel akeHTyani
JIUYHOCTH U 3JIEMEHTOB NMPO(eCcCHOHATFHON HAMPABICHHOCTH BOSHHOCITY KAIHUX.
JJ1 OLIeHKH B3aMOCBSI3U MCII0JIb30BAIN KAHOHUUYECKUH KOPPESAIMOHHBIN aHAIH3.
B pesynprare aHanm3a ycTaHOBJIEHA B3aUMOCBS3b (KOA(P(PUIIMEHT KaHOHUYECKOM
koppemsinuun KKK=0,66, Xu-kB.=132,93, p=0,052) mexny moka3aTeisiMu ak-
LEHTYaIMH JINYHOCTU | DIIEMEHTaMH MPpoeCCHOHANBHON HanpaBieHHOCTH. Dak-
TOPHBIN Harpy3ku BO B3aUMOCBSI3U IIpenCcTaBlIeHbl Ha pucyHke 4. Kak BuaHO 13
pUCYHKa 4 BOGHHOCY)KAIIME ¢ BO30yauMbl (BeiarunHa (GakTopHOU Harpysku 0,5)
U 3acTpeBaroniuM (BenuunHa (akTopHOW Harpy3ku 0,48) THrmamu akmeHTyarui
MEHEEe BCEro HalpaBJICHbI Ha CrieluaibHbIe (BenuuuHa GakTopHoit Harpy3ku —0,57)
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1 BOIUTENbCKHUE (BennurHa (pakTopHOH Harpy3ku —0,53) BOMHCKHE HOKHOCTH. Taxk,
JUTSL CTIETIHANTBHBIX JTOJKHOCTEH MMITYJIbCHBHOCTD, XapaKTepHas IS JIUI] ¢ BO30y-
JUMBIM TUIIOM aKIEHTYallul MOKET NOMEIaTh Pa3BUTHIO caMOOOIaJaHNsl U CHIIBI
BOJIM, TOT/Ia KaK Y BOJUTEIBCKAX JOJDKHOCTEH MOJKET IMOMEIaTh pacipeaeeHIIo
u ycroiiunBocTd BHUMaHUs. OOUAYUBOCTD, MOJO3PUTEIILHOCTD, 3JI0NAMSITHOCTD,
4ecToNMo0ne H caMoIlto0re, Kak OCHOBHBIE YEPTHI 3aCTPEBAIOIIETO THIA AKIICHTY-
alMii MOTYT HPEMSITCTBOBATh PA3BUTHIO HEOOXOAUMBIX MPO(ECCHOHATIBHO BasKHBIX
Ka4ecTB KaK JUIsl CIIEIATbHBIX, TaK 1 JJIsl OOJILIINHCTBA JPYTHX CXOIHBIX BOMHCKUX
nospkHocTel. ClieryeT OTMETUTh, YTO TaKUe THIbI aKLEHTyalllHt, Kak BO30yIUMBbIH,
3aCTPEBAIOIIMMA, TUCTUMHBINA, TPEBOKHBIA HEKEIATEIbHBI MPAKTUYCCKH I 00JIb-
IIMHCTBA MICUXOJIOTMYECKUX KIIACCOB BOMHCKUX JOJKHOCTEH.
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Puc. 3. lpogpurib akyeHmyauyud 8 epyrinax 80eHHOCAYXawux ¢ pasuyHbIMu
MPO2HOCMUYECKUMU Xapakmepucmukamu rMpogheccuoHarbHoU ycrnewHocmu

WHTepecHbIM, Ha HAIll B3IJIS, SBJISCTCS XapaKTep aHAJOTUYHON B3aMMOCBSI3H
B TPYIITIaX BOGHHOCTYKAIHMX C PA3THYHBIMU MPOTHOCTHYECKIMH XapaKTEPUCTUKAMHU
po(heCcCUOHANIBHOH ycremHocTu (puc. 5).

AHanM3upys B3aUMOCBSI3b B PA3NIMYHBIX TPyNIax OTMETHM, CBSI3H B TPYIIIax
OoJiee BBICOKHE HA YPOBHE BhIpaXXCHHOH TeHaeHIH: 1t Tpynmsl «[1Y» KKK=0,92,
Xu-kB.=132,44, p=0,056; misa rpynnst «YP» KKK=0,90, Xu-kB.=122,8, p=0,157,
HapsIy ¢ 3TUM TOMEHSUJICS XapaKTep B3auMOCBs3H. B rpyririe ¢ GaronpusTHeIMU
MIPOTHOCTHYECKUMU Tipru3Hakamu [1Y makcumanbsHbie (haKTOpHBIE HATPY3KH UMEIOT
OTpHUIATEJIBHOE 3HauYeHue: onepatop HaOmwoaeHus (—0,55), onepaTop HaBeACHUS
(—0,53), Bo3Oyamumerit Tum aknentyaryn (—0,63). AHaMU3Upys CTPYKTYpY B3anMOC-
Bsi3U (pUC. 5a) MOXHO CJIeJIaTh BBIBOJI, YTO BOCHHOCIIYXAIUE C OJaronpHUsiTHBIM
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IIPOTHO30M YCHEIHOCTH MPO(YECCHOHATBHON NESITEIbHOCTH C Pa3BUTHIMH SMOTHB-
HBIM, IMCTUMHBIM 1 adPEKTHBHO-IK3aIbTUPOBAHHBIM THIIAMH aKIIEHTYaIlHi Oolee
HaIlpaBJICHbl Ha BOJUTEJILCKUE BOMHCKHE JTOJDKHOCTH M B MEHBIIEH CTENEHU Ha
TEXHUYECKHUE.
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Puc. 4. ®akmopHble Hagpy3KU 80 83aUMOCE53U rokazamernel akyeHmyauyud qu4Hocmu
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Puc. 5. ®akmopHbie Hagpy3Ku 80 83aUMOC8S3U aKyeHmyauyud Tu4Hocmu
U arreMeHmo8 npogheccuoHanbHoU HanpasneHHocmu 0715 epynibl ¢ 61a2onpusmHbIMu
rpoeHocmuyeckumu rokasamernsamu 1Y (a) u 0ns epynnsl ycrioeHoeo pucka (6)

B rpynmne BoeHHOCTYX)aIKUX YCIOBHOTO pucka «YP» (puc. 50) MakcuManbHast
BeJMYMHA (aKTOPHBIX HATPY30K MPUXOIUTCS Ha aeKTUBHO-IK3aTIbTUPOBAHHBIIH
(0,45), sxcrpaBeprupoBanHsbiit (—0,35) n Bo30yaumsbIit (0,33) TUIBI aKIeHTYaIHH,
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a taxke Ha texanueckue (0,43) u cniermanesabie (—0,39) nomkHocTH. BoeHHOCTY ) a-
e ¢ adeKTUBHO-IK3aIbTHPOBAHHBIM M BO30YANMBIM THIIAMH aKI[EHTYaIli Oomee
HaIpaBJIeHbl HA TEXHNYECKHE TOJKHOCTH, HO TaK KaK AT JIMIAa UMEIOT BEPOATHOCTh
HEPBHO-TICUXUYECKOTO CPBIBA, TO AOHKHOCTH ISl TAKMX BOCHHOCITYKAIINX CTOUT
oI0MPaTh C MUHUMAJIBHBIMU CTPECCOTCHHBIMH (PAKTOpaMHU.

WHTepecHbIM MpecTaBiIseTcst TOT (akKT, 4To B JAHHOH BBIOOPKE BOCHHOCITY KAIIIX
HAIPaBJICHHOCTh HAa KOMAaH/IHBIC U CTICIHATbHBIE TOJDKHOCTH BO BCEX CITy4asx HOCHUIIA
OTPHIIATEIBHBIN XapaKkTep B3aUMOCBS3U C pa3IMYHbIMU aKkleHTyauusMu. [lepcrex-
TUBHBIM OyJIeT pa3paboTKa JaHHOW TEMATHKH B paMKax JIPYroro MCCIIeIOBaHUS.

3aknroyeHue

CymecTBytomiast CHCTeMa MPOopecCHOHATLHOTO NICHXO0JIOTHIecKoro otoopa B Bo-
opyxxkeHHbie Cuibl PO TpeOyeT NormoiHeHnsT 00BeKTUBHBIMA IKCIIPECC-METOIaMHU
JIMarHOCTUKU JIMYHOCTHBIX OCOOCHHOCTEW. DTO MO3BOJIMT PEIIUTh PSIJl AKTYaJIbHBIX,
MIPUKIIATHBIX 3a/1a4:

— MOBBIIICHHE TOYHOCTH HMCCIEAOBaHUS 3a CYET OOBEKTHBHBIX IMOKa3aTesen
OpraHr3Ma 4Yell0OBEeKa, a He TOJIBKO 32 CUET CyObEKTUBHBIX OIIEHOK PECITOH/ICHTOB;

— OBICTPOE BBIJICIICHUE «TPYIIIBI PUCKA» JIJISl YIIIYOJIEHHBIX TICHXOJIOTUYECKUX
1 TICUXO(U3NOIIOTHIECKHX FCCIIETOBAHU;

— OIpe/ieNIeHNE aKLUEHTYalUu JIMYHOCTU B PAHKUPOBAHHOM MOPSIIKE C AOJCH
BKJIaJ]a KaXXKI0M aKIEHTYyalllu TI0 pe3yJIbTaTaM dKCIIPecC-TECTUPOBAHUS;

— MOBBILIIEHUE TOYHOCTH PO eccnoHambHOro 0T00Pa/moa00pa Ha OpeAeICHHBIN
KJIACC BOMHCKHX JIOJDKHOCTEH ¢ y4€TOM JTMYHOCTHBIX OCOOCHHOCTEH.

KoMrutekcHbI# oaxo/1, BKIFOYAONIUI BCE MATh BUAOB MPOPECCHOHAIBHOTO OT-
0opa, TOTOTHEHHBIH 00HEKTHBHBIMHU IKCIIPECC-METOAAMH JTUATrHOCTHKH, TO3BOJIUT
KOMaH 1I0BaHUIO 3(h(DeKTUBHO BBICTpaUBaTh PadOTY C BOGHHOCITYKAIIUMH, PeaTu3yst
UX CIIOCOOHOCTH, YYUTHIBAsI UX JIMYHOCTHBIC OCOOCHHOCTH, B XOJI€ MPOXOMKICHHSI
ciryx0b1. Takol iepcoHn(UIIMPOBAHHBIN TTOJX0/1 00ECIIEUNT MOBBIIICHHE Ka4eCTBa
Tpoliecca MpoXoXkK/IeHUs BOWHCKOH ci1y>k05! 1o npu3biBy (CennH, Hukomaenko, 2023;
[lenxanoBa, Amupacianos, 2024).
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Annomayusn: C yenvio e6viaeieHUs 0coOOeHHOCME NCUXOPUIUOTOSULECKO20 NPOPULL
Nayuenmos ¢ 3a60J1e8aHUIMU OP2AH08 ObIXAHUS ObLIO NPOBEOCHO UCCIEO08AHUE C UCNOTb30BAHUEM
Mmemooa eubpouzobpasxcenusi u npoepammsl Ilpoghatinep+. Anaruz pesyibmamos
uccnedosanus ucnvimyemvix (30 60IbHLIX ¢ PA3IUYHBIMU 3A00NE6AHUAMU OP2AHO8 ObIXAHUS,
30 epaueti-nynomononocoe u 1002 300poevix nr0oetl) 6viA6UL HEKOMOpvle 0COOEHHOCMU
ncuxogusuonozuueckoeo npoguis é epynnax. CpagnumenvHvie pe3yiomamol 6 UCcie0yemblx
2PYNNax GulAGUAU, umo 6 ncuxogusuonoeuveckom npogune (IIPII) nayuenmos naxooum
c80€ ompadicenue NCUXOI02U1ecKas peakyus Ha 001e3Hb, uzUYecKkoe COCMOsHUE U 8bICOKULL
ypogenv HepsHol akmugrnocmu. Ilpedcmagnennas paboma A6NAEMCs Iulb NEPEbIM IMANOM
3aNIAHUPOBAHHO20 Uccaedosanus. B danvretiwem npoepamma Ilpogaiinep+ 6yoem ucnonvzosana
ona eviagnenus ocoovennocmeil IIPI y 60nbHbIX ¢ OnpedeneHHbMU 3a001e6AHUAMU OP2AHO8
ObIXAHUA: CAPKOUOO3 NE2KUX, NOCIKOBUOHbIL 1€20YHbIU CUHOPOM, UOUONAMUYECKUT] 1e20YHbLIL
¢ubpos u opyeumu.

Knrouesvie cnosa: sabonesanus opeanog OwbIXaHus, NCUXOPUIUONO2US, NAYUECHNDL,
subpousobpasicenue, Ipogaiinep+.

The Features of the Psychological Profile
of Patients with Respiratory Diseases

Lubov N. Novikova', George V. Zazulin?, Maria S. Zueva'
1"FSBEI HE I. P. Pavlov SPbSMU MOH Russia, NovikovalL06@mail.ru
2Elsys Corp, St. Petersburg, Russia

Abstract: In order to identify psychophysiological profile characteristics of patients with
respiratory diseases, a study was conducted using vibraimage technology and Blitz Judgment
program. Analysis the results of subjects study (30 patients with various respiratory diseases,
30 pulmonologists and 1002 healthy people) revealed some features of psychophysiological
profiles (PPP) in the target groups. Comparative results in the study groups revealed that the
psychophysiological profile of patients is reflected in the psychological reaction to the disease,
physical condition and high level of nervous activity. The presented work is only the first stage
of the planned research. In the future, Blitz Judgment program will be used to identify the
characteristics of PPP for patients with respiratory diseases: pulmonary sarcoidosis, post-Covid
pulmonary syndrome, idiopathic pulmonary fibrosis and others.

Keywords: psychophysiology, patients, respiratory diseases, vibraimage, Blitz Judgment.
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BBepeHue

Co Bpemén apeBHOCTH (UIOCO(BI MBITATUCH BBIACIUTh U cHOPMYIHPOBATH
IICUXOTHUIIBI 3/I0POBBIX U 00JIbHBIX Jrozeil. Hanbonee n3BecTHas u nomysspHas 10
Halmx JHeil Teopus ['mnmokpara, KOTOPBIA BBIAENNT 4 MCUXOTHUIIA, CUNUTAsA, YTO
CYTb 3aKJIIOYEHA B MPOMOPLHUAX KUAKOCTEH B opranusme. B nanbHeliem MHorue
yUEHBIE [Ipe/iIaraiy CBOU OPUTHMHAIBHBIE U HE OUYeHb OPUTHHAIIBHbIE KiIacCU(DUKALUH
THTIAXEH 110 TICHX0IMOITMOHAEHEIM XapakTepuctukaM. C Hagama 20-ro Beka cTaia
aKTUBHO Pa3BMBAThCA MCUXOANArHocTUKA. CrienyeT BCIOMHUTD TPY/IbI COBETCKOTO
yueHoro Pomana AnbOeproBuya Jlypuu, kotopsiii B 1935 rogy BBen MoHsTHE BHY-
tpenHelt kaptunbl 6onesnn (BKB) (Jlypus, 1977). B 310 noHsATHE OBUIO BKIIOYSHO
BCE€ TO, «YTO YyBCTBYET U NEPEKHUBACT OOJILHON, BCIO MAacCy €ro OLIyIIEHHUH, ero
o01iee caMO4YyBCTBHE, CAaMOHAOIIO/ICHUE, €T0 MPEJICTaBICHUSI O CBOEH OoJe3HH,
0 ee IPUYMHAX — BECh TOT OIPOMHBINA MHUP OOJILHOTO, KOTOPBII COCTOUT U3 BECbMa
CJIO’KHBIX COYETaHUI BOCHPUATHS U OLLYLICHUs, SMOUUH, apPeKToB, KOHPINKTOB,
TICUXWYECKUX TIepeKUBaHUA U TpaBM». Cuuraetcs, uto BKb ommceiBaeT cucremy
peakuuii pa3HOro ypoBHsS Ha 0oJyie3Hb. TakuxX ypoBHEHl 4eThIpe: YyBCTBEHHBI,
HHTEJUIEKTYaJIbHBINH, IMOIMOHAIbHBINH 1 MoTUBannoHHbIi (Tapabpuna, 2001).
[Ipu nenom psige 3aboneBanuii hopmMupyroTcsi cBou ctpykrypsl BKb u Bpauy oueHn
BaXKHO 3TO 3HATh IIPY KOHTAKTe ¢ OosibHbIMU. OiHYy U3 HanboJee U3BECTHBIX 3amall-
HBIX KJIaCCU(DUKAIMHA «CyOBEKTHBHBIX TUIIOB OTHOIICHHUS K OOJIE3HU» TPEITIOKIITH
B 1982 rony Pobept Koneunsiit 1 Munan boyxan, knaccupukanus BKIIOYAET CEMb
THUIIOB peakiy (HOPMaJbHBIN, TPEHEOPEKUTEIbHBIN, OTPULIAIOIINI, HO30()OOHBIH,
HO30(DMIIBHBIN, UTTOXOHIpUYeCKU u yruautapHeiid) (Koneunsrit, boyxam, 1983).
B 1980 rony 3HamMeHuTHIN coBeTckuii icuxuarp Anapei EsrenbeBny Jlnuko npen-
JIOKUJ KJIacCU(UKAIMIO TUIIOB OTHOMIEHUs K Oonesnu (Jluuko, MBanos, 1980).
B Hee Bowum 1BeHaIATh BUAOB PEarnpoBaHus Ha 3a00JIeBaHNE, COOTBETCTBYIOIINX
JBEHAJIIATH ICUXOTUIIAM MAlUeHTOB. [1epBblil OJ0K — 3TO «rapMOHUYHBIE» BUJIBI
pearupoBaHusi, KOTOpbIE HE IPUBOJIAT K IICUXUYECKOH Jie3alanTallui 00JIBHOTO, BO
BTOpOH OJIOK BKJIIOUEHBI THITBI pEarupoBaHusi, KOTOPbIE IPUBOIAT K Oonee cepbes-
HBIM HOCJICACTBUSAM M MOTYT JIMIINTh Y€JIOBEKa BO3MOXKHOCTH MPUCTIOCA0NINBATHCS
K YCIIOBHSIM COTTMANTbHOM cpenpl. bonee ympomennyro kraccudukarmio B 2019 romy
npeatoxkunu O. B. Caitno u O. E. MopyHOB, BbI/I€NNB Y€THIPE YCIOBHBIX IICUXOTHIIA
JIO/IeH: TUPEKTUBHBIN, APY>KEIIOOHBIN, SIKCIIPECCUBHBIN, aHanuTuieckuil (Caitno,
MopyHos, 2019). U3y4yenne ncuxo(Gu3noIOTHIECKUX OCOOCHHOCTEH IMalleHTOB
¢ 3a00JIeBaHUSIMU JIETKUX OTPAKEHO JIMIIb B €IMHUYHBIX ITyOJIMKaLMAX. Y UYEHbIe
WCTIOJIB30BAJIM Pa3IMYHbIE ONPOCHUKH, OLIEHUBANIN TaKUe MapaMeTphl KaK MICUXOTU3M,
9KCTPaBEPCHUIO U HEBPOTH3M, paccunThIBaIN K03 dumeHTs! koppensiuun [Tupcona/
Crmpmena u apyrue nokaszarenu (Alma, de Jong et al., 2016).

Lenb uccjienoBaHusi: BEIIBUTH OCOOEHHOCTH MTCHXO(MU3NOTOTHISCKOTO MPO(HIII
MAIUEHTOB C 3a00JIEBAHNUSMHU OPT'aHOB JIBIXaHUSI.

AKTyaJIbHOCTb NPOBEEHHOI0 MMUJIOTHOI'O HAYYHOT'O HCCIIEIOBAHUS HE BBI3BIBAET
COMHEHHS, TaK KaK 0 HACTOSIIEr0 BpEMEHU HEOCTaTOYHO U3yUeHa 3Ta poodiiema,
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a YTOYHEHHE TICHXOJIIOTHYECKIUX 0COOCHHOCTEH MalueHTOB OYeT ClIOCOOCTBOBATH
CBOEBPEMEHHOMN AMAarHOCTHKE U TIEPCOHU(UITUPOBAHHON BpaueOHON TaKTHKe.

Ucnonp3oBanue nporpammsl [podaiinep+ (Munkun, Hukomaenxo, 2022; Hu-
KoJlacHKo, Munkun, 2022) i OlleHKH 0COOCHHOCTEH NMCUXO(DHU3UOIOTrHISCKUX
npoduieit (IIDI1) manreHTOB ¢ 3a00IEBAHUSMU JICTKUX HUMEET HECOMHEHHOE TIpe-
MMYIIECTBO, TaK KaK OHa CIIOCOOHA 3aMEHHUTH IO MHPOPMATUBHOCTH TICUXOJIOTH-
YeCKHUE ONMPOCHUKH, COJEPIKAIINE 3HAYUTEIHLHO OOJBINICE YUCIIO MPEIbIBISICMBIX
BOIIPOCOB U CTHUMYJIOB.

MaTepumanbl 1 Metogbl

HUccnenosanue npoBoamnock ¢ 25.01.2024 no 22.03.2024 (60 nueii). McnbiTyemble
ObUTH pa3JiesieHbl Ha JIBE IPyMNIibl. B ocHOBHYIO rpymniy Obiin BKiItoYeHbI 30 mamu-
€HTOB € 3a00JIeBaHUSIMH OPTaHOB AbIXaHMs. B rpynny nauneHToB ObLIM BKIIOYEHBI
9 My>xuuH U 21 KeHIIMHa, BO3pacT BapbUpoBai oT 22 10 77 neT, CpeAHuil BO3pacT
(M%£SD) cocraBun 53,9742,7 ner. AMOyJIaTOPHBIX OOJBHBIX OBIJIO 3HAYUTEIHHO
oosbie (73%), uem cranuoHapHbIX (27%). Y OOJBHBIX ObUIM JTUATHOCTUPOBAHBI:
OpoHXHaJbHasl aCTMa, UAMOMATHIYCCKUHN JETOYHbIN GUOPO3, IK30reHHBIN ajulepru-
YECKUH/TOKCHYECKUH aTbhbBEOIUT, XPOHUUECKast OOCTPYKTHBHAS OOJIE3Hb JIETKHX,
CapKOM03, aMHIION 103, JIETOYHBIN allbBEOJIIPHBIN POTENHO3, IEPBUIHAS dIMH3e-
Ma, HOCTKOBUAHBIN CHHAPOM ((hruOpo3upylomas 00JIe3Hb JIETKHX ), POILTHKYIISIPHBIHA
Ooponxuonut (6oxe3ns lllerpena).

B rpynmy cpaBrenus (30 yenoBek) ObLTH BKIIFOYEHBI BpauH-ITyJIbMOHOIIOTH (03
MAaTOJIOTUU OPTAHOB JIbIXaHHMs1). BO3pacT UCIIBITYEMBIX B TPYIIIE CPaBHEHUS BAPHHPO-
Ban ot 23 no 70 ner, B cpeqHem coctaBui 40,8+3,4 rona, B 9TOH rpyImie 3HAYUTETHLHO
npeobnaaany sxeHuHbI (77%; M:2K=1:6,5).

I'pynny kontposs coctaBuian 1002 310pOBBIX JIFOAEH, HCCIETOBAHMS KOTOPBIX
ObLTH TIpOBeJIeHBI paHee nporpammoit [Ipodaiinep+ (Munkun, Akiumos, [1{enkanosa,
2024; MunkuH 1 ap., 2023). Bo3pacT y4acTHUKOB I'pyNIbI KOHTPOJIS COCTaBUI OT
16 mo 70 net, COOTHOIICHUE KEHIIMH 1 MY»X4UH cocTaBmiio 29/71. Cpenauii Bo3pact
YYaCTHUKOB TECTUPOBAHUS COCTaBHI 2547 jeT. Bee yqacTHUKY HCCIieA0BaHUS ObBLTH
rpaKJaHaMU PAa3IMYHbIX pernoHOB Poccuiickoil denepanuu.

HUccnenoanue npoBoauiiock nporpammoit [Ipogaiinep+ ¢ ncnonb3oBanuem Me-
Tona Buaeonszobpaxenus. TexHonorus sudponszodpaxenns (Munkun, 2007; 2020)
A3MepsIeT MUKPOJIBWIKCHHS, BHOpAIIMK YeJIOBEKa C IMOMOIINBI0 00pabOTKH H30-
OpakeHMi, TOJYYEHHBIX C MOMOIIBI0 CTAaHAAPTHBIX IU(POBHIX, BeO-, [P mmm
TEJIEBU3NOHHBIX KaMep. MUKpoBHOpalys roJOBbl YeJIOBeKa CBs3aHa ¢ BECTHOY-
JIIPHO-3MOIMOHATBHBIM peduiekcom (BOP) uenoseka (Minkin, Nikolaenko, 2008)
U CBHUJIETEIILCTBYET 00 dMOIMOHAIBHOM, ICHXO(U3UOIOTHIECKOM €ro CTaTyce,
0COOEHHOCTSIX JIMYHOCTH U TOBEACHUS. TeXHOIOTHS BHOPON300paKEHHS TO3BOJISET
JIMarHOCTUPOBATh UIMPOKHUH CIEKTp 3a00JiIeBaHUH, IPUYEM Ha paHHEH CTaluu UX
passutus (bnank u gp., 2018). BectuOymnspHo-sMounoHanbHbIN pediekc co3naet



OcobeHHOCMU Ncuxoghu3u0I02u4eck020 NPoghuns nayueHmoe
¢ 3abos1egaHuUsAMU Op2aHOo8 ObIXaHUusi 195

XapaKTepHBIN JBUTaTENbHBIN OTIEUATOK JUJIsl KaKI0W MaTOJOTHH, aHATOTHYHBIH
OMOXMMHYECKOMY aHaIM3y, ISl BBISBICHUS KOTOPOTO HEOOXOOUMO IMPOBECTH
CTaHJapPTHBIC UCCIIC0BAHMS KOHTPOIBHOM Py ¥ TPYIIBI MaieHToB. [Ipodaii-
nep+ (nanee I1+), anrnuiickoe Ha3Banue MI-Sins (MI — MHOKeCTBEHHBIN UHTEI-
next (MU), Sins — rpexu u nopoku nmuanoctu (I1J1)) onpenensier amMorun 4enoBeka,
KOHTpoJIupyst TpexmepHble (3D) nBrKeHHs TOJIOBHI U LU, U KoIeOaHusl, HAKOTIJICH-
HBIC B BHJIC PAa3HUIIBI KAJAPOB B HECKOJIBKHUX BUACOKanpax (MuukuH u ap., 2023).
AIIK II+ pa3paboTaH ¢ HCIIOJIB30BAaHHEM MHHOBAallMOHHOW TEXHOJIOTHMH BHOPO-
N300paKeHUs B LEJSX TUATHOCTHKH OMpPEIEICHHBIX Ka4eCcTB, XapaKTePU3YyIOIIUX
JTMYHOCTb. B ocHoOBe [1+ eXUT TEXHOIOTHS aAalTHBHOTO IICUXO0(PH3HOIOTHYECKOTO
TECTUPOBAHUS C UCTIOIB30BAHUEM HEWPOIMHTBUCTHICCKOTO MPOQANIHHTA C IPEb-
SIBIICHUEM PaBHO3HAYHBIX (DAKTOPHBIX CTUMYJIOB, HHANBUIYATBHO OMPEIEIIEMBIX
Ha CTaJWU MPEABAPUTENBHOr0 TecTupoBanus. Pacuer npopuns MU u [1JI ocHoBan
Ha 0ecco3HATEeNbHON U CO3HATENbHON peakluy Ha MPEIbsIBIsIEMbIE CTUMYJIbI, UTO
MOBBIIIAET TOYHOCTh MPO(aMINHTa TUYHOCTH 32 CUET 3aMEHBI IICUXO0(PU3HOIOTHYC-
CKOT'0 TIPOTHO3UPOBAHUS UCCIICIOBAHNEM Ha MCUXO0()U3UOTIOTHIECKOM CUMYJISATOPE,
B KOTOPOM HM3MEPSIOTCS PeabHbIC XapaKTePUCTHUKHU JINIHOCTH.

Hacrosimee nccnenoBanue BBIMONHIOCH C TOMOIIBIO porpammsl [1+ (Mun-
kuH, Hukomaenko, 2022; Hukonaenko, MunkuH, 2022), yCTaHOBICHHOU Ha
nepconanbhblii kommneoTep ¢ OC Windows 10, ¢ npoueccopom Intel Core 17
u BeO kamepoit Microsoft LifeCam Cinema npu aueBHomM csete ¢ 10 1o 16 gacos.
HcnbITyemble HAXOAWINCH HAa paccTOssHUH puMepHo 0,5 M HarpoTHB BeO KaMepbl,
3aKperieHHo Ha MoHuTOpe. [locie 3amycka TectupoBaHus B mporpamme IIpo-
¢ainep+ UCHBITYEMBIM MPEIBSBISUIACH 48 TEKCTOBBIX U BU3YaJbHBIX CTHMYJIOB,
MOCTIeI0BATENBHO BO3HUKAIOMINX HA SKpaHEe MOHUTOPA C IEPHOIOM MTPEIbSIBICHUS
5 CeKyHJ Ha Kax/bli cTuMyJ1. VcbITyeMble DOKHBI ObUIM BBIOPATh OJHO3HAYHBIN
orBeT — Jla mim Het Bo BpeMsi HAXOXICHUSI CTUMYJIa HA MOHUTOPE WM TIPOUTHO-
pPHpOBAThH OTBET, €CIIH 3aTPYAHSUIACH IaTh OJTHO3HAYHBINA OTBET Ha MPEIbSIBIISIEMBIH
Ha 3KpaHe MOHUTOpa CTUMYJL. JTUTEIbHOCTh KaXKIOTO TECTUPOBAHMS COCTABIIsIA
240 cexyHJ Mocie NpeabsBICHUS IEPBOrO CTUMYJIa HA 3KpaHe MoHUTOpa U 250 ce-
KYH/] TIOCIIe CTapTa TECTUPOBaHHs. Pe3ylnbTaThl HcclieJOBaHUS aBTOMATHUCCKH
coxpansutuch B (aiinax Excel n xml, Bkimoyaromux B HazBaHuM Qaiiia BpeMs
U JaTy TECTUPOBAHUS.

PesynkTathl uccriegoBaHui

[TomydeHHble pe3ynbTaThl HcciemoBaHusi nporpammoit [Ipodaiinep+ (Mun-
KUH #u ap., 2023) ncuxodusuonorunueckux peakuuid (IIOP) 30 GonmpHBIX € pas-
JMYHOM JIETOYHOM MaToJOTHel (rpynma ManueHToB) o0pabdoTaHbl MPOrpaMMO
MISstat (pa3paborku kommaanu Dicuc, Cavkt-IleTepOypr, B cBOOOHOM JOCTYyIIE
https://psymaker.com/downloads/MISstat.xlsm) u npuBeIeHbI B CPAaBHEHHUH C PE3YJib-
TaTaMu B Tpynne cpaBHeHus (30 Bpauel-myIbMOHOJIOT) M KOHTPOJIBHOW BBIOOPKH
1002 310poBBIX MHOZICH (KOHTPOJIBHAS TPYIIIA).
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Mcuxodmamonormnyeckmnm npocdunb 6ecco3HaTenbLHON peakuumn

[1DIT Gecco3narenbHON peakiuu TPYMIbI TAlUEHTOB (a), rpyIIbl Bpadeit (0)
Y KOHTPOJIBHOH TPYIIIEI (B) MPUBEACHBI HA pUCYHKE 1. Y HCHBITYEMBIX U3 TPYTIITHI
Bpauell B OTIMYHUE OT NAIMEHTOB PEO0IIaAaly CIIeyIOIIe BApUaHTHl MHOKECTBEH-
HOT'0 UHTEJUIEKTa: MOTOPHO-ABUTaTeIbHBINA U MY3bIKaIbHO-PUTMHUECKUN. OCHOBHBIM
MTOPOKOM Y MAIMEHTOB OKAa3aJ0Ch YPEBOYTOANE, OCHOBHBIM TTOPOKOM B TPYIITIE Bpa-
4el cTaa KHOep3aBUCUMOCTbD.

avg MI-S(IE) a avg MI-S(IE) 6 avg MIS(IE) 8
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Puc. 1. @1 6eccosHamenbHoU peakyuu 2pynrbi nayueHmos (a), epynnsl epayel (6)
U KOHmMposibHoU epynrbi (8)

Ha pucyHke 1 u danee. A6bpesuamypa npoguneli cnocobHocmel: BHympunudHocmHbit (BU),

@unocogekuli (®U), Jloeuko-Mamemamuyeckut (J/IM), busHec-Kommepyeckuli (BK), Busyanb-

Ho-lMpocmpaHcmeeHHsIt (Bl1), lNpupodHsit (M1P), MomopHo-HeueamenbHsbiti (M), Mysbikarnb-

Ho-Pummuyeckuli (MP), MNModsuxHuyeckut (IB), BepbansHo-luHzeucmuyeckuti (Bf1), Kneamus-
HbIl (KP), Mexnu4yHocmHbit (MJ1).

Ab6pesuamypa npochbuneti nopokos: Cyuyud (CY), IleHb (JTH), Kubep-3asucumocms (I'A), Kao-
Hocmb (XKM), Ankozonuam-Hapkomarusi (AH), Ypesoyzodue (YP), S2ousm (3r), lopobiHs-Tujec-
nasue (I'T), Boposcmeo-Bssamku (BB), 3asucms (3T), lMoxoms (I1T), NHes-SApocms (MA).

CuHuM ygemom rokasaHsbl npogpusnu criocobHocmell, a 3e/1eHbIM U8emom npoghusiu MopoKos.
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Mcuxodmsmonornyecknn npocdunb MHTErpanbHOW peakuum

[1®II nnTerpanbHOl peakuuu (cpeaHee 3HaueHUe CO3HATENbHON U Oecco3HaTeNb-
HOH peaxIyu) rpyIibl HalUeHToB (a), Tpymnibl Bpadel (0) 1 KOHTPOJILHOM IPyIIIH (B)
TIPUBEICHBI HA PUCYHKE 2.
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Puc. 2. [1®I1 uHmeeapanbHOU peakyuu epynrbi nayueHmos (a), epynnes! epayel (6)
U KOHmMporibHoU 2pynrkl (8)

[1®II nHTErpanbHOl peakuuu B TpyMIe MAlMEHTOB U IpyIIe Bpadyel nocta-
TOYHO Onm3Ku. MHTEpecHO, 4TO Y MallMeHTOB 3HAYMMOCTh OM3HEC-KOMMEPYECKHX
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1 MCKIIMYHOCTHBIX CTUMYJIOB BBIIIC, YEM Y Bpaqeﬁ, 1y NIallUCHTOB 3aMCTHO HUIKEC
S3HAYUMOCTb BHYTPHUIIMYHOCTHBIX CTUMYJIOB OTHOCUTCIIBHO KOHTPOJIA.

CooTHOWweHne 3Ha4MMOCTU CTOCOOHOCTEN U NOPOKOB

CootHomeane cymMapHbIx [IOP Ha cTUMYITBI CIOCOOHOCTEH M TIOPOKOB IS
MAUEHTOB, BPayeil U KOHTPOJIBHOM IpyIIbl IPUBEIEHO HA PUCYHKE 3.

IE a IE 6 IE 8
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Puc. 3. CoomHoweHue cymmapHbix [MPP Ha cmumyiibl crnocobHocmeti U nopoKos
Ornisi epynnbl nayueHmos (a), epynnsi spaqel (6) u KOHMPOoIsIbHOU epynrbi (8)

[IpuBenenHble Ha pUCyHKe 3 KpyroBble JUarpamMmbl IOKa3aiH, YTO B TPyIIax
MalMeHTOB M Bpadel HaOII0aeTcs HEKOTOPHIN MepeBeC 3HAYMMOCTH MOPOYHBIX
CTHUMYJIOB OTHOCUTEIHFHO KOHTPOJIbHOU TPYIIIHL.

YpoBeHb Koppensauum Mexay CTUMynamMmum cnocoGHOCTEN U NOPOKOB

Kak Ob110 nmokazano B pabore (Munkun, Akumos, Llenkanosa, 2024) ypoBeHb
koppemsinuu Mexay [IDP Ha cTuMynbl ciocoOHOCTEH M MOPOKOB 3aBUCUT OT KO-
mdecTBa ycpeaHseMbix [1OP. 3aBUCMMOCTH YPOBHS KOPPEISIIIMU JUISI BBIOOPKH
[IALMEHTOB, BEIOOPKU Bpaueil 1 BBIOOPKU KOHTPOJIBHOM NPeICTaBICHbI Ha PUCYHKE 4.
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Puc. 4. 3asucumocmu yposHsi koppensayuu mex0y NOP Ha cmumyrnbi criocobHocmel
u ropokos om Konudecmea ycpedHsiembix [TOP dns ebibopku nayueHmos (a), 8b160pKu
epayeli (6) u koHmMpPosbHOU 8bI60PKU (8)

U3 pucynka 4 crnemyet, 4To ypoBeHb Koppemsiuuu (koddduuuent Ilupcona)
Mexny [IOP Ha cTUMYIBI CIOCOOHOCTEH W TIOPOKOB BBILIEC B TPYIIE MAICHTOB
(0,9) o cpaBHenwuto ¢ rpymmoi koutpos (0,8), a ocodeHHo ¢ rpymmoii Bpaueii (0,6).
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UHTerpanbHble ncuxodusnonornyeckme
nokasartenu A, B, C naumMeHTOB U KOHTpOnA

YpoBeHBb aKTUBAIIMN HEPBHOU CHUCTEMBI (A), YPOBEHB SMOIIMOHAIBHOTO OaaH-
ca (B) u ypoBeHb co3HarenbHOI UCKpeHHOCTH (C) ObUIH BIIEpBBIC TPEICTABICHBI
Kak MHTerpajbHble ncuxodusnonorunyeckue mnokazarenu (UIIDII) mo pesynabratam
tectupoBanus 1002 ucneiryembix (Munkus, Akumos, Lllenkanosa, 2024). Cpas-
HUTENbHBIE pe3ynbTaThl UITDII m1st KOHTPOJIBEHON BHIOOPKH W TAIIMEHTOB TIPEII-
cTaBJIeHbI B Tabiuue 1.

Ta6bnuuya 1

CpaBHUTENbHbIE pe3ynbTaThl CpeaHMX 3HavYeHin M n cpegHekBaapaTU4eCcKMX OTKIIOHEHWIA
o UM®IM A, B, C KOHTPONbHOW rpynmnbl U rpynnbl NaLuMeHToB

O6o3HayeHne Zlielnl
Wcenepyemas rpynna XAPAKTEPHCTUIN A 56p B, 86p C. %
M 0,265 0,001 —-6,486
KoHTponbHas rpynna o 0062 0042 10.602
[MaumneHTbl ¢ neroyHbIMu 3aboneBaHUaMm M 0,354 —0.015 7,038
(o} 0,084 0,042 13,179

3naunmo (pocT Ha 34%) B rpymme naruentoB m3meHmics UIIDIT A, mokazapmnit
3HAYUTENHHO OOJiee BHICOKMH YPOBEHb HEPBHOW aKTHMBHOCTH B TPYIITIE IMAIlHEHTOB.

OMoLuMOHanbHbIe U HCI/IXO(I.)VBMO.HOFVI‘-IGCKMG napamMeTpbl
nauyneHToB U KOHTpPONA

CpaBHUTENbHBIC THCTOIPAMMbI MATEMaTHUECKUX oxkuaanuii (M), cpeqHekBapa-
TUUYECKUX OTKIOHeHHH (S) u BapuabdenbrocTr (V=>S/M) 3MOIMOHATBHBIX U ICHXO(HU-
3MOJIOTUUECKUX ITapaMeTPOB HALUMEHTOB U KOHTPOJISI IPH TECTUPOBAHUU IIPOTPAMMOi
[Ipodatinep+ mpuBeneHbI HA PUCYHKE 5.

U3 pucynka 5 cnenyer, 4to Hanbosee 3HaYMMble U3MEHEHHS B TPYIIIIE MAMEHTOB
HaOJII0AI0TCA Y TapaMeTpoB BapuabebHOCTH TPeBOKHOCTH U XapHU3MaTHUHOCTH.

O6cyxaeHne pe3ynbLTaToB UccregoBaHUN

MBI cunTaem, 4To Lelb HCCIIEN0BAHNs TOCTUTHYTa YacTU4HO. Ha ocHOBaHMM aHa-
JIM3a Pe3yIbTaTOB HCCIIEA0BaHUS UCTIBITYeMBIX (30 OOMBHBIX € pa3In4HON JIETOYHOM
natosoruei, 30 Bpaueil-nynsmoHosnoroB U 1002 310poBBIX JHOfEH) HAM yJal0Ch
BBISIBUTH HeKOTOpble ocobeHHocTH [IDP y manueHToB ¢ 3a00eBaHUsIMH OPTaHOB
IbIxaHus. THTepecHO OTMETHUTB, U4TO TPYyMIIa Bpaded M0 HEKOTOPBIM ITOKA3aTeNsIM
OTJIMYaJIach OT 3/10POBBIX JIIOJEH B OOJbILEH CTENEeHH, YeM HalUeHThl. DTO MOKHO
OOBSICHUTB TEM, YTO B LIEJIEBOM TPyIIie, B KOTOPOH HCIBITyeMble OJIM3KH 10 BO3PACTY,
KBaJTH(UKAIMU U OOIIHOCTH UHTEPECOB, MOXKHO BbIIBUTH [1DI1 ciocobHoOCTE# 1 TIO-
POKOB, CBOMCTBEHHBIN IMEHHO JTOH IIeJIeBOM rpyrie. Takoe mposBiIeHHEe 0COOESHHO
sapKo HaOmogaercs B 6ecco3HarenbHbIX [IDII Gonee «4ecTHBIX)» 1O OTHOLICHUIO
K CO3HATEJIbHbIM WK UHTErpabHbIM TIDIT.
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Puc. 5. CpasHumernbHble 2ucmoepamMmbl MameMamuyeckux oxudaHul (a),
cpedHeksadpamuyecKux omkoHeHul (a) u eapuabensHocmu (6) aMOUUOHaIbHbIX
u ncuxogbuauonoauyecKkux napamempos kKoHmporns (1) u nayuesmos (2) npu
mecmuposaHuu nipoepammoll lNpogpatinep+
Obo3HayeHUe 3aMOYUOHalbHbIX U rcuxogusuonoaudeckux napamempos T1 — Aepeccus,
T2 — Cmpecc, T3 — TpesoxxHocmb, T4 — OnacHocmb, T5 — YpagHo8eweHHOCMb,
T6 — XapusmamuyHocmsb, T7 — OHepau4yHocmb, T8 — Camopeeynsayus, T9 — TopmoxeHue,
T10 — Hespomu3am.
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[Ipeobnaganne MOTOPHO-IBUTATENBHOTO U MY3bIKaJIbHO-PUTMHUUECKOTO BapHaH-
TOB MHOKE€CTBEHHOI'O MHTEJUIEKTA Y Bpayel 10 CPAaBHEHUIO C MALMEHTAMH MOKHO
OOBSICHUTB T€M, YTO y HUX MPH 3a00JICBAHHUSX OPT'aHOB JIBIXaHHS YacTo (popMUpyercs
JbIXaTeIbHAsl HEJOCTATOYHOCTh, KOTOPAsi 3HAYUTEIbHO OTPAaHUYHUBAET IBUTATEIbHYIO
aKTUBHOCTB. OO 3TOM TakKe CBUACTENBCTBYET TOT (PAaKT, YTO Yy MAIHECHTOB JIHIH-
PYIOIIMM TTOPOKOM OblTa — JieHb. IHTepecHO OTMETHTH, UTO B TPYyIIe MAIEeHTOB
HauMEHee 3HaYMMO ObLIa Pa3BUTA NMCUXO(PU3NOIOTUICCKAS PEAKIIHsI Ha CTHMYJI KH-
Oep3aBUCUMOCTH, KOTOpas mpeobiamana B TPYIIIe Bpadeld, KOTOpPBIE B CBOCH paboTe
BCE Yalle UCTIONb3YEeT HHCTPYMEHTAIbHbIE METOABI, HU(PPOBBIE TEXHOJIOTUH, B TOM
YUCJIE UCKYCCTBEHHBIM NHTEIUIEKT.

[Ipodunu uHTErpaTbHON peakuy B CPAaBHHUBACMBIX TPYIINAX OKa3allMCh JOCTa-
TOYHO CXOAHBI. OTHAKO, CIETYyEeT OTMETUTH, YTO Y MallMEHTOB MPeodIagaroT Ou3-
HEC-KOMMEPUECKHE U MEKIMYHOCTHBIC CTUMYJIbI, @ 3HAYMMOCTh BHY TPUIMYHOCTHBIX
CTUMYIJIOB Yy MallMEHTOB 3aMC€THO HUXXE OTHOCUTCIIBHO CPABHUBACMBIX TI'DYIIIL. 9T10
MOKHO OOBSICHUTH KaK MICHXOJIOTHYECKIM COCTOSTHMEM ITallMeHTOB, TaK U MaTEpHU-
aJbHOM cOCTaBIAIOLIEH. BoJIe3Hb HE MOXKET HE OTPa)KaTbCs HA ICUXOJIOTMYECKOM
COCTOSIHUY Y€JIOBEKa, B HEKOTOPOH CTENEHH OH YyBCTBYET ce0sl 3aBUCUMBIM OT Bpa-
Ya, ONIYIIAET, YTO €ro cyAbda B pyKax Jjedailero Bpada. Kpome 3Toro, manueHThI
pearupyroT Ha CUTYalUI0, KOTOPAasl CIIOKUIIACH B HACTOSIILIEE BPEMS C JIEKAPCTBAMH.
Llens! Ha TeKapcTBEHHBIE MTPENapaThl pacTyT B TEOMETPHUUECKON MPOrPECcCUi, MHOTHE
MMTIOPTHBIE MEJIMKAaMEHTBI, HEOOXOIMMbIe OOJBHBIM PEAKHMH 3200JIeBaHMs, BOOOIIE
IIEpECTANIN 3aKyllaTh B HALIEU CTpaHe.

[IpoBenenHoe ucciaeqoBaHue MOKa3aio, YTO B IpyNax MalMEeHTOB U Bpadyei
Ha0JI10/1aeTCAd HEe3HAUYNTENbHBIN MepeBec 3HaAYNMOCTH MOPOUYHBIX CTUMYJIOB OT-
HOCUTEJIBHO KOHTPOJIbHOU rpynnsl. [lodydeHHble pe3yabTaTbl CBUAETEIbCTBYIOT
0 BaXXHOCTH COOTHOIIeHHS Mexay [IDP Ha cTUMyINbl CIOCOOHOCTH M MOPOKH,
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HE IpuaBasi Ipy TOM OTPHUIIATEIBLHOTO 3HAYEHHS TTOBBIIIIEHHOW 3HAUNMOCTH T10-
POYHBIX CTHMYJIOB.

Baxxno otmMeTHTh, 9TO ypoBeHH Koppensiuu Mexy [IOP va ctumynsr coco6-
HOCTEH M IIOPOKOB I BCeX rpymnn ycpeaHeHus I1OP Belie B rpymnne nauueHToB
(0,9) mo cpaBHenwuro ¢ rpymmoi kouTpois (0,8), a ocodeHHo ¢ rpymmoii Bpayeii (0,6).
3TO MOXHO OOBSCHUTH TEM, UYTO y MALIEHTOB MBICIH O 3a00JEBAHUU HACTOJIBKO
Ipeo01aaroT, YTO CTUPAIOTCS PA3IMUUS MEXIY «100POM» U «3JI0M».

CpaBuutensubsie pe3ynbraTel MIIDII B uccnenyeMpIx rpymnmnax BbISIBUIIM, YTO
B IpyIIe nanueHToB Haubonee 3naunmo n3Menuics UIDIT A, orpaxaromuii Bbl-
COKMI YPOBEHb HEPBHOW aKTMBHOCTH B IPYIIE MAllMEHTOB, OTPAKAIOIIMH UX IICHU-
xosorudyeckoe cocrostaue. O0 3TOM e CBUAETENIbCTBYET CPABHUTEIIBHBIA aHAIN3
TUCTOrpaMM MaTEMAaTHUYECKUX OKUJAHUHN, CPETHEKBAPATUUECKUX OTKIOHEHUH U Ba-
pHadebHOCTH SMOIMOHAIBHBIX U NMCUXO()HU3MOTOTHUECKUX MapaMeTPOB, KOTOPBIH
BBISIBHJI, YTO Y NMALMEHTOB HanOoJiee 3HAYMMbIMU U3MEHEHUSIMH BapHaOenbHOCTH
ObuTH TPEeBOKHOCTh M XapU3MaTHIHOCTb.

JononHurtenbHble maTtepuanbi

HenepcoHanu3upoBaHHbIE CTATUCTHUYECKUE JaHHbIE n3Mepenust Texkytiero [1dC

U NTOBEACHUECKUX MTapaMeTPOB IO MPUBEACHHBIM (OpMYyiIaM, JOCTYIHbIE IS 3arpy3KH

Ha ccbuike https://psymaker.com/downloads/MED_Stat 30.zip, MOTyT OBITh HCITOJIB30BAHBI
3aHHTEPECOBAHHBIMHE HCCIIEI0BATEISMHE JUTS pa3padOTKi COOCTBEHHBIX METOOB OIICHKH
XapaKTEePUCTUK JTMYHOCTH U TIPOBEPKH CIICTAHHBIX BHIBOJIOB.

3aknro4yeHue

Taxum 00pa3om, NOJTYUYEHHbIE PE3yJIbTaThl MUIOTHOI'O HUCCIEJOBAHUS CBUIE-
TEJIBCTBYIOT O TOM, YTO IIOCTABJIICHHAS LI€Jb JOCTUIHYTa YacTHU4HO. [IpoBeneHHoe
HCCIIEIOBAHNE TTO3BOJIMIIO BBISBUTH HEKOTOPBIE OTIMYUTENbHBIE OCOOCHHOCTH TICH-
X0(H31O0TIOTNIECKOT0 Npod s pH 3a0osieBaHusix opranos Abixanus. B [1OI1 nauu-
€HTOB HAILUIM CBOE OTPa)KCHUE IICUXOJOIMUYecKas peakys Ha 00se3Hb, (hu3nieckoe
COCTOSIHHE U BBICOKHI1 ypOBEHb HEPBHOM aKTHBHOCTH. OO 3TOM CBUAETENBCTBYET TOT
(axT, 4TO y NalMEHTOB JUAUPYIOIIUM ITOPOKOM Oblila — JIEHb, Y HUX Tpeodiafain
OM3HEC-KOMMEPUECKHE U MEKIMYHOCTHBIE CTUMYJIBI, @ 3HAYUMOCTD BHY TPHIMYHOCT-
HBIX CTUMYJIOB y OOJIbHBIX ObljIa 3aMETHO HM)KE, YEM B IPYIIIax cpaBHEHUs. BaxxHo
MMOTYEPKHYTh, YTO YPOBEHb Koppensanuu Mexay [1OP na ctumynsl criocoOHOCTEH
U MOPOKOB Yy MallMEHTOB OBIJI CaMbIM BBICOKHM CPEIU T'PYMI HCIBITYEMbIX, 3TO
MO>KHO OOBSICHUTH TE€M, YTO MBICIIU O 3a00JIeBaHUM HACTOJIBKO MPEoOIIafatoT, YTo
y MaLUEHTOB CTUPACTCS PA3IMUUE MEXKIY «100POM» U «3II0MY.

[IpencraBnennas paboTa SBISETCS JUIIB IIEPBBIM 3TAIOM 3aIlJIAHUPOBAHHOTO HC-
ciieioBaHus. B nanpHeiem miaHupyeTcs UCIoib30BaTh porpammy [podaitnep+
st onpenenenusi ocooeHnocter [1PI1 y GonpHBIX ¢ ompenesieHHbIMU 3a00J1eBa-
HUSIMU OPTaHOB ABIXaHUS: CAPKONUJ03 JIETKUX, TOCTKOBUIHBIN JIETOYHBINA CHHIIPOM,
HIMONATHUECKUI JIErOYHbINA (PUOPO3 U IPYTHMHU.
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BbisiBneHne B3aMMOCBA3M YPOBHSA couunanusauum npoduns
Gecco3HaTenbHOM MOTMBaUUMX JINYHOCTU C NapameTpamMm
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Aunomayus: B cmamve npeocmasnenvl pe3yibmamsl UCCAe008aHUs 83AUMOCEA3U NAPAMENPOB
VPOBHS NCUXUUECKO20 300P08bS — NCUXOPUIUOIOSULECKO20 KOMPOPMA ¢ NApamempam. ypoeHsi
coyuanuzayuL IUYHOCMU CREYUATUCTO8 NOMOLAIOWUX NPODECcCUll — «YeHbl UX OesiMenTbHOCIUY
6 obnacmu 2nyOUHHOU ncuxoro2uu u ncuxoguszuonoeuu. Hccnedosanue npoxoouno wa daze
Mockoeckux Ynusepcumemos MIICY u MEY 'l um. JI. 30H0u ¢ nomowbio KOMNbIOMEPHOL
Mmoouguyupoennoi memoouxu BubpaAIl/l. Bepcua 2.0. /lonoanumenvro, 01 OYyeHKU YPOGHS
NCUXUYECKO20 300P08bS, Dbl pa3PaAdOmMaH, 060CHOBAN U GKIIOYEH 8 NPOSPAMMY OUASHOCIIUYECKULL
napamemp «Yposenv coyuanuzayuu auynocmovy (Y _coy), xax unmezpupyiowuii napamemp
Oecco3HamenbHOU MOMUBAYUL YeTI08eKd, €20 NOZUMUBHOU cepeOUuHbl 8 npouie nodyxcoeHus (+e,
—hy, —k, +p). Bviau evioenenvt mpu ypoeHs coyuanuzayuu. Ilepswiii yposens — ypoeeHs 8bICOKOU
coyuanuzayuu (1), cocmoswuil uz yemvipex wiu mpex axmopos cepeourvl npopuis ROOYI’COeHuUs.
Bmopoii yposenv — yposens cpeoneti coyuanuzayuu (2), cocmosimuil uz 08yx pakmopos cepeourvl
npogunsi nobyxcoenus. Tpemuil yposeHb — yposeHsb HU3KoU coyuanuzayuu (3), ekiroyanuuil
6 ces OOUH UNU HU OOHO20 (hakmopa cepeduHsl npouisa nodbyxcoenus. Bvissnena ezaumocsnzo
napamempa Y _coy ¢ napamempamu nHespomuueckou mpuaowt (Tl — acpeccus, T2 — cmpecc,
T3 — mpegooicnocmy) subpomexnonozuu. Onpedenena «yena 0esmenbHOCmuy CReYuUaIucnmos
nomozaiowux npogeccuil. Ilposeden cmamucmuyeckutl anaiu3 u COCMAGIEHO peuiaioujee
npasuno 0ns pacuema YposHs coyuanu3ayuy IuHHOCIU ¢ RCUXOPUSUOIOSUHECKUMU NAPAMEMPUMU
Mooughuyuposantot memoouxu BubpaAIlJl. Bepcus 2.0.

Knwouegvie cnosa: Ilcuxuueckoe 300posbe, NCUXOPUIUOIO2UYECKUTI KOMPOpM, yeHa
OdesimenbHOCmU, 8UOPOU30OpadICEeHIe, NPOEKMUBHbIE MemMOOUKU, Heepomudeckdas mpuaod,
2NYOUHHASA NCUXON02US, DeCCO3HaAMeNbHAs MOMUBAYU, CYOLOOAHANU3, NOOYOUMENbHbIU NPODULL
JUYHOCTIU, COYUATUBUPOBAHHAS TUUHOCTD.

Identification of the Relationship Between the Level
of Socialization of Personality Profile of Unconscious
Motivation and the Parameters of Psychophysiological

Comfort of Helping Professions Employees

Elena V. Miroshnik, Alexander F. Bobrov

State Research Center-Federal Medical Biophysical Center of Federal Medical
Biological, Moscow, Russia, mev@zondi.su

Abstract: The article presents the results of a study of the parameters of assessing the level of
mental health — the psychophysiological “price of activity” of specialists in helping professions in
the field of depth psychology and psychophysiology. The study was conducted on the basis of the
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Moscow Universities of MPSU and MEU GP named after L. Szondi using the computer field-effect
technique VibraAPL. Additionally, to assess the level of mental health, the diagnostic parameter
“Personality socialization level” (U _soc) was developed, justified and included in the program as
an integrating parameter of a person’s unconscious motivation, his positive mean in the motivation
profile (+e, —hy, —k, +p). Three levels of socialization were identified. The first level is the level
of high socialization (1), consisting of four or three factors of the middle of the incentive profile,
the second level is the level of average socialization (2), consisting of two factors of the middle
of the incentive profile, the third level is the level of low socialization (3), including one or more
factors of the middle of the incentive profile. The interrelation of the parameter (U_soc) with the
parameters of the neurotic triad (T1 — aggression, T2 — stress, T3 — anxiety) of vibraimage has
been revealed. The “price of activity” of specialists in helping professions has been determined.
A statistical analysis was carried out and a decisive rule was drawn up for calculating the Level
of socialization of a person (U_soc) with the psychophysiological parameters of the methodology.
Keywords: Mental health, psychophysiological comfort, the price of activity, vibraimage,
projective techniques, neurotic triad, deep psychology, unconscious motivation, fate analysis,
motivational personality profile, socialized personality.

BeeneHune

Ceifuac, kak HUKOT' ]2, BO3pOCia MOTPEOHOCTh B AKCIIPECC-aHAIN3E YPOBHS TICUXH-
YECKOTO 3/I0POBBSI COBPEMEHHOTO CIIEIUAINCTA, B Pa3padOTKe HAAEKHBIX THArHOCTH-
YECKUX MHCTPYMEHTOB, BKJIIOUAIOIUX [TapaMeTPbl CO3HATEIbHON U OeCcCO3HATENbHOM
cdep mmunocTr. OCOOEHHO TO KacaeTcs CHEUUAINCTOB TOMOTaloMIKX podeccuii —
Bpavel, KITMHUYECKUX TICHXOJIOTOB, MIEIArOroB U JIp., ICUXO(U3HOIOTHIEeCKas «IieHa
JeSTeIbHOCTHY KOTOPBIX, Ha MYTH K MPOPECCHOHATBHON MTOMOIIH U YCIIEeXY, O4eHb
BbIcoKa (HaitHoBa, 1983; 1985; boopos, 2013; 2015). B HOHATHN ICUXUIECKOTO 3T0PO-
BBl CIICHMAJIMCTA OMOTAIOIINX NPO(ECCHi CYILIECTBYIOT CBS3U COLMAIBHOTO U TICUXO-
(PM3HONIOrMYECKOr0 XapaKTepa, 0T KOTOPHIX 3HAYUTEILHO 3aBUCST OMIMOKH M MPOCUETHI
BO B3aMMOOTHOIICHHUSX U IPO(PECCHOHATIBHON KOMIIETEHTHOCTH, CHIYKAIOIIE YPOBCHb
3¢ PEKTUBHOCTH AESITEILHOCTH, YPOBEHb IICUXUYECKOT0 30POBbsI COTPYIHHKA, €T0
ncuxoduznonornueckuit kompopt (bodpos, 1llednanos, 2018; Kanureesckas, 1997).
Teopernueckoe 1 MPaKTHYECKOE PeIeHHE MPOOIEMBbI B3aUMOCBSI3H IICUXHIECKOTO 310~
POBbSI C COIMATLHBIMH XapPaKTEPUCTHKAMHU JIMIHOCTH TIO3BOJISIT 00ECIICUUTh HAIEKHYIO
JUAarHOCTUYECKYIO CHCTEMY OLIEHKH ICUXO(MH3HOIOIHIECKON «LEHBI AATEIbHOCTI
CHELHAINCTA B COOTBETCTBUHU C HAYYHO-OOOCHOBAHHBIMHU IICUXOJIOTUUECKUMH U TICH-
xoduunonornueckumu kputepusivmu (Pycanos, 1988; Macnoy, 2003).

C 2019 roga mo macrosmee Bpems crenuanuctel ®MBI] um. A. . bypHassaa
COBMECTHO C pa3paboTIHKaMU TEXHOJIOTHH BHOPOM300paKCHUS KOMITAaHUH DJICUC
MpOBOIAT HccaenoBanus noaedddexropuoro merona BubpaAllJl mist skempecc-
OLICHKH YPOBHSI IICUXUYECKOTO 370POBbsI CIELUATUCTOB MOMOTAIOIIUX Npodeccuit
C NMPUMCHEHHWEM HMMIIPECCHUBHBIX MPOCKTUBHBIX MOJAU(PHUIIMPOBAHHBIX METOIHK
rryounHO# euxonorun «Tect 3ouam» (3ouau, 2002; FOTTHEP, 2002) 11 «1lBETO-
Boit Tect» M. Jlromepa (Matemaruka Jlromepa) (Llymumnos, 2017; Liischer, 1971)
C UCIOJIb30BAHMEM TIapaMeTpoB BuOponzoOpaxenus: (Mupomnuk, Munkus, 2019;
MunkuH, 2020; CmupaoB, 2002). B xo11e paHee mpoBeeHHBIX UCCIIEA0BaHUI Obla
BBISIBJICHA JTOCTOBEPHAS B3aUMOCBsI3h mapamerpa (T10) HeBpOTH3M B «HEBPOTHYE-
cKoli TeTpase onacHocTi» napametpos T1, T2, T3 texnonorun BUOpon300paskeHUs
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¢ GakTopamu «cepeIuHbI TPOGUIST TOOYKACHUS JIUIHOCTHY. ONpeie]ICHO BIUsSHUE
ypOoBHs Oecco3HaTenbHON MoTHBaluu crienuanucta (P u Sch noOyxnenus) Ha ypo-
BEHb arpeccuy, CTpecca U TPEBOKHOCTH, BIIEPBBIC ObLTA YCTAHOBJICHA CTATHCTUICCKH
3HAYMMasi COTIPSKEHHOCTh MEXKIY IapaMeTPOM «HEBPOTHU3MY, (PaKTOpaMH 3aIUTHON
CepeMHbI PO MOOYKICHUS YSIOBEKa 1 ero ajlanTainoHHoM noTteHimane AL
Pe3ynbTaTel MpoBEACHHBIX UCCIECTOBAHUN CBUACTEILCTBOBAIN O MEPCIIEKTUBHOCTU
WCTIONTb30BaHMS TICUXO(PHU3HOIOTHYECKHX ITapaMeTPOB BHOPOTEXHOIOTHH U (PaKTOPOB
pouIIst MO0y IEHUH TNYHOCTH CYIb00aHATUTHYECKON KOHIICTIIINY, PeaTH30BaH-
HBIX B MeToinke BubpaATIlJl mist akcrpecc-oleHKH ypOBHS ICHXHUYECKOTO 37I0POBbs
CIEIUATIMCTOB MoMoratoiux npogeccuii (Cucrema KOHTPOJIS ICUXO3MOIMOHAIBHOTO
coctostHUs denmoBeka, 2016; Jloxkun, Tuxomupos, 2012; JloxkwuH, THXOMHPOB,
Mupomrauk, 2018; Mupomauk, ['pomakos, 2023).

I'unore3a. PakTopbl NO3UTHUBHON cepeIuHbl TPoduiIst MoOyKIACHUH JINYHOCTH,
XapaKTePHU3YIOIINE YPOBEHb COIMAM3AIIINH YEIOBEKA, BIUAIOT HA YPOBEHB MICUXO(H-
3UOJIOTHIECKOTO KOM(OpPTa CIEITUAIMCTOB TIOMOTAIOIMNX TTpodeccHii, Ha X IICHY
JEATEITHHOCTID).

3agaua ucciaenoBanus. [ paciupeHust JMarHoOCTUYECKUX BO3MOKHOCTEH Me-
tonuku BubpaAllJl Obuia mocTapiieHa 3ajaua MpOaHATU3UPOBATh XaPAKTEPUCTHKH
(haKTOPOB «IIEHTPATBEHBIX» 0E€CCO3HATEIHHBIX MOTPEOHOCTEH YeTIOBEKA «COIMATTU3U-
POBaHHOM JIMYHOCTH» B 00J1aCcTH TITyOnHHON Ticuxojoruu (e, hy, k, p) (3onau, 2002;
IOtTHED, 2002), T. €. MapOKCHU3MaTBbHOE TOOYXkKIeHUE U MO0y ) aeHue «5» (BekTopa P
u Sch) ¥ BBISIBUTH MX BIIMSHUE HA YPOBEHBb MCUXO(U3UOIOTHISCKOr0 KoM(opTa
CTICITHAIFICTOB TIOMOTAOIINX TIPOhECcCHid, OTIPESTUTh IIEHY UX ICITCILHOCTH.

MaTepMaﬂbI n MeToauku

MB!I pyKOBOJICTBOBAIMCH CyAbOOAHATUTHYECKON KOHIETIUEH TIIyOMHHON TICH-
xonoruu JI. 3oumu (3ouau, 2017; 2021) ¢ uenbio aHaM3a XapaKTEPUCTUKU «CO-
LUUATU3UPOBAHHON JINYHOCTU» B Tpo(duIte moOyKICHUH YelloBeKa U TEOPETUICCKH-
MU OCHOBAaMH IOHSTHS TCHUXO(PU3UONIOrHUeCKuil KoMMopT (lieHa ACSITEIbHOCTH),
BKJIFOYAIOIUE MaPAMETPhl ICUXO3MOLMOHAIBHOIO COCTOSHUSI BUOPOTEXHOIOIHH:
T1 — arpeccus, T2 — crpece, T3 — TpeBoxkHOCTb, T4 — OMacHOCTS.

B uccnenosanny npuHuUManu ydactue 58 4erloBeK — CIEenraalcToOB TOMOraro-
mux npodeccnii (KITMHNYECKNX TICUX0JI0r0B) MOCKOBCKUX YHuBepcuteToB MEY T'TI
uM. JI. 3onnu u MIICY.

Uccnenosanne npoxoauno ¢ 1 no 30 mapra 2024 rona. Bee yyacTHHKM Tpo1iu
TECTUPOBAHME T10 IBYM METOJMKAM:

1. ITo mogudumpoanHoit Mmetonuke BudpaAIlJl, Bepcust 2.0.

B HOBYyI0 Bepcuio METOOUKM ObUI BCTPOSH AJITOPUTM HOUCKA W BBIAEIICHHUS I1a-
pameTpoB cepearHbl npoduis NoOyKACHUS Uil OUCHKH YPOBHS COLHAIN3ALUN
nug”octu (Y _con).

2. 1o xomnprOTEpHON MOMPHUIIMPOBaHHOK MeToanKe «Zondi-expert», Bepcus 2.0
(Martemarnka 30HaM). JleCATHKpAaTHOE TECTHPOBAHHUE C IICNBIO OICHKH MPOQH-
751 oOYXKICHHsI YesoBeKa U mocTpoeHus: «DopmMyiibl o0y KACHUsD» (KOPHEBBIX
1 MaHupecTUpyromux HakTopoB, HHAEKCA COLMATN3AIIMH JTUIHOCTH).



BebisienneHue 83auMocesi3u yposHs coyuanusayuu npoguns 6ecco3HamenibHOU Momusayuu
JIUYHOCMU € napaMempamMu NCuxoghu3u0I02U4ecK020 KOM(hopma... 205

[To pe3ynbraTaM TecTHpOBaHUS Bce 00CIIEeIOBaHHBIC ObLITH Pa30UTHI HA 3 TPYIIIIHL:
nuna rpynibl Ne3 — ¢ HU3KUM ypoBHEM connanu3anuu (Y _cor=3), Tuia rpymnmisl
Ne2 — co cpemnum ypoBHeM cormanuzanuu (Y _cor=2); muna rpymisl Nel — ¢ BbI-
COKHMM ypoBHeM cormanm3anuu (Y _com=1).

Pesyn bTaTbl uccrnegoBaHus

1. BeusiBiieHo, uto «Cepenuna» moOyIuTenbHOro Npo(uiist YeJIoBeKa SBISETCS
3HAYMMOM M NIPEACTABISICT EAUHYIO (YHKIMOHAIBHYIO CHCTEMY, COCTOSIIYIO U3 Ye-
THIPEX AJIEMEHTAPHBIX MTOTpeOHOCTEH (€, hy, k, p), KOTOpBIE MPOSIBIIAIOTCS B KAUeCTBE
0ecco3HaTeNbHOTO MOOYAUTEIFHOTO MEXaHU3Ma, OINPEEIISIONIer0 CIIOCOOHOCTh
YeNoBeKa KOHTAKTUPOBATh C COLMYMOM. Y CIIEIIHAs COLMAIN3alns NPEeAroiaraet
3¢ (HEeKTUBHYIO aJIalTaI[|I0 YeJI0BeKa K OOIIECTBY U B TO KE BPEMs — CIIOCOOHOCTh
MIPOTHUBOCTOSTh €My B T€X CHTYaIHsX, KOT/Ia 3TO MPEMATCTBYET CaMOPa3BUTHIO, Ca-
MOOITpEIeIeHNI0, caMopeann3anui. HapyIiienne Takoro paBHOBECHS MOYKET BECTH
K TOSIBJICHUIO TaK HA3bIBACMBIX JiCEPME COYUAIU3AYUU — KOHPOPMUCTOB, TIOJTHO-
CThIO HICHTU(DUIUPYIOIIHUX ce0sl ¢ 00IIECTBOM, HJIU, HA000POT, 000COOJICHHOTO0, HE
aJaNITHPOBAHHOTO K OOIIECTBY YeloBeKa. byaeT mu BeICTpOeHa U3 3TOH CTPYKTYPhI
COIIMATbHO-TIO3UTUBHAS WIIA COIMAIbHO-HETaTUBHAS IICH3ypa Y YEeIIOBEKa, 3aBUCUT
oT MHOXecTBa (akTopoB. CemeliHas cpena, XOpOLIME WIN IIOXHE MPUMEpbI IS
MoJIpayKaHus, BOCIIUTAHNE, PEIUTHS U OCOOCHHOCTH WHAWBUAYAIBHOTO Pa3BUTHS
JIMYHOCTH — BCE 3TO 00yCIaBIMBAET COAEPIKATEIBHOE ONPEIeNIieHNE, KAYeCTBO U CHITY
CHCTEMBI IIeH3yphl. Ecii agantamus, mpucriocodiieHrne K 00IecTBy He BOCTIPHHUMA-
FOTCSL B KAYECTBE JKEIaTeIIbHBIX MTPOSBICHHH, TO BOHUKACT COIIMATbHO-HETaTUBHAS
«CepeIMHay, KOTOpasi BKIIOYACT CIeAYIOINEe Peakui GakTopoB Mpoduiist mooyx-
neHust THaHoCcTH: e—, hy+, k+, p— (3oumu, 2002).

Ecnu nomMmuHMpyeT connaibHO-TIO3UTHBHAS TIeH3ypa nMpoduis mooyxaeHus (xa-
PAKTEPUCTUKHU COIUATU3UPOBAHHOM JIMYHOCTH ), TO PA3BUTHUE MOJIyYaT PEAKIUH: e+,
hy—, k—, p+ (ta6un. 1).

2. JIOTIOTHUTENBHO, IJIs1 OTICHKH YPOBHS IICUXUYECKOTO 3I0POBhs ObLT pa3zpado-
TaH, 000CHOBaH M BKJIIOYEH B MeTouKy BubpaAllJl nuarnoctudeckuii mapamerp
«YPpOBEHb CONMANM3AIUYU JTHIHOCTE» (Y COIl), KaK WHTETPHUPYIONIUH mapamMeTp
Oecco3HaTEeNbHOM MOTUBAIIMY YEJIOBEKa, €ro MO3UTUBHOW CepeIHbI B IpoduIIe 1mo-
Oyxnenus (+e, —hy, —k, +p). beUTH BEIICICHBI TPH YPOBHS COITHATH3AINH JTHIHOCTH.
[lepBeIii ypoBeHb — YPOBEHB BHICOKOH corranu3anud (1), COCTOSINN U3 YeThIpex
uiM Tpex GakTopoB cepearHbl npoduist moOyxaeHus. BTopoit ypoBeHb — ypoBeHb
cpeaHeit conuanu3anuu (2), COCTOSIIUN U3 IBYX (aKTOPOB CEPEIUHBI IPOQUIIS 1O~
Oyxmenus. TpeTuit ypoBeHb — YPOBEHBb HU3KOH commann3anuy (3), BKITIOYaronTui
B ce0sl OMH WM HU OJHOTO (haKTopa cepeauHbl mpod st modyxaeHus. BrisBneHna
B3aMMOCBsI3b napamerpa (Y _coln) ¢ napaMerpamu ncuxopu3noIorn4eckoro Kom-
¢dopra (T1 — arpeccusi, T2 — crpecc, T3 — TpeBOKHOCThH) BUOPOTEXHOJIOIHH.

J1J1s OTIeHKH TOCTOBEPHOCTH Pa3IMUUs Y JIUI] C pa3IMYHBIM YPOBHEM COITHAITH3a-
UM TIOKa3aTese 30HI1 1 mapaMeTpoB BUOPOM300paKEHHUS UCTIONIL30BAJICS OTHO-
(hakTOpHBIA TucTIepcHoHHbBIN aHamm3 (KuMm u ap., 1989) (Tabm. 2).
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Ta6bnuuya 1
®akTopbl COLMANbHO-NO3NTUBHOM LIEH3YPbl (COLManu3npoBaHHON NINYHOCTH)

BHympeHHsisi amudeckasi UeH3ypa cosecmu B KayeCTBe 3aKOHa MpOTMB CMEPTOHOCHOM
MeHTarnbHocTu «KauHa» v arpeccun. 3Ta LeH3ypa AenaeT BO3MOXHbLIM BOCMPUSATAE 3TU-
YeCKMX HOPM U STUKU C TOUKM 3pEHUs NPU3HAHKA 3a APYrMMU NoabMU NpaBa Ha CBoW cob-
CTBEHHbIe LieHHOoCcTW. CnpaBeanuBoCTb, CNOocOBHOCTL K BOCNpUsTUiO o6pa v 3na.
O6pa3zoBaHue coumanbHON 1 PENUTMO3HON MNO3NLMN.

dopmyrpoBaHue cnocobHOCTM oLyLLaTh BUHY. YyBCTBO BMHBI, HyBCTBO packasiHusl, noTpeb-
HOCTb B UCKYMNMEHUW BUHbI, MOKasiHWE.

XenaHuve ncnoesegoBaTtbecs, NONYYUTh NPOLLEHNE.

[MocTynupoBaHue 3anosean: «Tbl He AomkeH yousatb!». OTka3 oT ybuncTea nocpeacTsom
LieH3ypbl COBECTY.

MoparnbHas uyeH3ypa cmbida, HanpaBneHHas Ha BHELHWA MUp, ajanTauus K OueHKkam
OKpY»XatoLLKMX, K rpynnoBbIM HOPMaM, TPaaULMAM U T. 4.

ABTOMaTMyeckas agantaums K rpynnoBbIM HOpMaM, OXUAAHUSIM.

Pornb 3putens, Ho He nuaepa.

hy— | YpesBblbaHO CEH3UTUBHOE BOCTIPUATME OXMAAHWUIA U HOPM.

BHelwHee nocnylwaHne, cTpax nepen HapyLleHneMm HOpM.

«Jlerkve gnst BoCNUTaHusa» OETU, KOTOPbIE ONpPaBAbIBAOT OXMAAHMS.

O6pa3oBaHne cTbiga M oTBpalleHns. CBepxcunbHas MopanbHas LeH3ypa, Ype3MepHbIi
CTpax HakasaHus 1 CTpax nepen aBTopuTeTamu.

Peanucmudeckasi yeH3ypa UHmMepecos Unv paunoHanbHas MHTEeNneKTyanbHas LeH3ypa.
ke OTa ueH3ypa NpUHMMAET peLUeHNst OTHOCUTENBHO peanu3aunn NpuTasaHnii NobyXaeHun,
npeacTaBneHnii n naeanos, COGCTBEHHOIO XxapakTepa v ngeanbHblx 06bekToB («4YTo 5 x0-
Ten 6bl UMETb, @ YTO — HETY).

JyxoeHasi yeH3ypa Ansi NOCTPOEHNS OYXOBHbIX MAeanoB «A», T.e. ngeanbHbIX NpeacTas-
NeHnn B «5», K KOTOPbIM CTPEMUTCA NYHOCTb. OHa obpa3syeT ocHOBY ANns cybnvmaumu.

e+

P* | CnocoBHocTs K KpeaTMBHO-TBOPYECKON 1 YyBCTBEHHOW nepepaboTke MHopmauum =cno-
COBHOCTb K NpoHMLATenbHOCTH (B TOM YKUCIE 1 B Tepanun).
Tabnuuya 2
[ocToBepHOCTb pas3nuunii nokasartenen pakTopoB cepeanHbl Npodunsa nodyxaeHns
TecTta 3oHaM 1 NapamMeTpoB BUOPOM30OpaxeHus «Tpuaabl onacHocTuy» T1, T2, T3
y N1l € pas3nuyHbIM YPOBHEM coLManusauum
Moka3aTenun BenuuuHa F-kputepus duwwep p
dakTop OTUKKM e 0,69803 0,501919
daktop CTtbiga hy 4,35764 0,017510
®dakTop lMpucBoeHns k 11,20712 0,000083
dakTop TBOpYECTBA P 1,20608 0,307163
Arpeccusa (T1) 0,05033 0,950958
Ctpecc (T2) 2,53041 0,088862
Tpesora (T3) 0,86250 0,427734
BeretatueHbIn KoadpduumenT, BK 0,78933 0,459225

Kax crenyer u3 mpUBEAEHHBIX pPE3yJNbTAaTOB, CTATHCTUYECKH JOCTOBEPHBIMHU
(p<0,05) siBrsieTest pasnmmune 1o nokazarensM (akropa Cteiaa (hy) u paxropa Ilpu-
cBoenus (k) u, Ha ypoBHe BbIpaxkeHHo# TeHaeHmu (P=90%), no nokazarento Ctpecc.

Ha pucynkax 1-3 npuBeaeHbl U3BMEHEHUSI CPEAHUX 3HAUCHUN ATUX MTOKa3aTeen
y JIUI C pa3IMYHBIM YPOBHEM COIIMAIIN3ALINH.
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Tpadvx opegmecy 408, irepsance (95,00%)
Ry

20
20
70
a0
=
£
F3-)
g
40
2
20
10
1 2 3
¥p Coy Eny

Puc. 1. CpedHue 3Ha4eHus1 nokasamersi hy y nuy ¢ pasfiuyHbIM yposHeM coyuanusayuu
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Puc. 2. CpedHue 3HadeHus rokazamersisi K y nuy, ¢ pasiuyHbIM yposHeM coyuanusayuu
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Puc. 3. CpedHue 3HaqeHusi nokazamesisi Cmpecc y fuy, ¢ pasfiuyHbIM yposHeM
coyuanusayuu
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Kak cnemyer u3 npuBeieHbI JaHHBIX, CO CHIPKEHUEM YPOBHS COLIMAINM3AIIHN CIIe-
[HAJIMCTA TPOUCXOIUT yBEINYCHUE HanpsukeHus B akTopax hy (Cteiga) u k (oTka3
OT MPUCBOCHHUS), @ TAKXKE YPOBHS HENpOayKTUBHOTO HampspkeHus T2 (Ctpecca).
3TO CBUJIETENBCTBYET O TOM, YTO 4eM 0oJiee COLMAILHO U MOPAIILHO OTBETCTBEHEH
CIEIMAIINCT, TEM €ro ypoBeHb ajanTaiuu pearupyetr Crpecc-peaknuei, KoTopas
MOXET NMPHUBECTU K XPOHUUECKOMY CTPECCY U BBICOKOH «IIeHE JICATEITBHOCTI (HEOII-
TUMAJTLHOTO TICUXO(PH3UOTOTHUECKOTO COCTOSIHHUS ) — HAPYIICHUIO (PYHKIIHOHATIBHOTO
KoM{QopTa Crieuanicra.

C HMCnoNb30BaHNUEM JTUCKPUMHHAHTHOTO aHAM3a YCTAHOBJICHO, UCTOJIb30BAHHbIC
B aHaJM3e MMOKa3aTeNy Jy4dllle BCero MISHTH(OUIUPYIOT JIUIl C BEICOKUM YPOBHEM
conmanm3anuu (TogHocts 100%), Xyxe — JIUIl ¢ HU3KUM YPOBHEM COIIMATIH3AIIN
(tounocts 80%).

Ha pucynke 4 nokaszaHo pacrnpesiesiecHue 00CIeIOBAHHBIX B OCSIX KAHOHHYESCKHX
JUCKPUMUHAHTHBIX (DYHKIUH.

Root 1 vs. Root 2

35

30F

Y_cou=1 (BbICOKNIA) Y_eOLES (HusKuil)

25}
20}
15
10}
05

Root 2

-4 -3 -2 -1 0 1 2 3 4 5
Root 1

Puc. 4. PacripedeneHue 0b6criedo8aHHbIX 8 OCSIX KAHOHUYECKUX OOMUHaHMHbIX QbyHKUUU
Root1, Root2

Kak cnemyeT u3 npuBeIeHHBIX JAHHBIX, IO |- KAHOHIMYECKOHW JUCKPUMUHAHTHON
¢ysakmu Rootl srydrire Bcero pa3iensroTcst Iuia ¢ BBICOKHMM W HU3KHUM YPOBHEM CO-
nuanuzanuu. Jiuma co cpeJHIM YPOBHEM COLMANIM3ALIMHN PACTIONAratoTCsl MEKIY HUMU.

Just mpoBeneHnsT KOMIUIEKCHOW OIIEHKH YPOBHS COIMANIM3aINK pa3padoTaH
uHTerpanbHblil okazarens (MI1 COLL), B KOTOpbIH ObLTH BKIIOYECHBI MTOKA3aly,
pa3IMYaloNIHe JIUI C Pa3IMYHBIM YPOBHEM COIMATH3AIMH COTIACHO Tabiwmie 2:

HI_COIL="79,51-0,17xhy—0,22xk—0,44 x CTpecc, 6Ll
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3aknoyeHue

[IpoBeneHHBIE HCCIEOBAHUS MTOKA3aJIM, YTO B paMKax JIOKa3aTelbHON MCHXO0-
JIOTUU OIIEHKA YPOBHS MCUXWYECKOTO 37JOPOBHSI CHEIHMATUCTOB TTOMOTAIOINX MTPO-
(heccuii ¢ UCIIOIB30BaHNEM MPOTPAMM M METOJUK TITYOMHHON ITCUXOJIOTHH MOXKET
OBITh Y()(PEKTUBHA IIPH UCCIICIOBAHUY BIIMSIHUSL YPOBHS O€CCO3HATEIBEHON (CKPBITOM )
MOTHBAIMU U YPOBHSI COIMATU3ALUH JINYHOCTH Ha TICUXO(U3HOIOrnIecKuid KompopT
U «IIeHY NIeATEIbHOCTHY» COTPYIHUKOB.

[IpoBeneHHbBIE HCCIIEIOBAHUS C TMOMOINBIO MOIU(PHUIIMPOBAHHOW METOIUKH
Bub6paAIlJl, Bepcus 2.0 cBUAETEIBCTBYIOT, YTO METOJMKA MOKET HMPUMEHSITHCS
B JIOHO30JIOTHYECKOM MCCIICI0OBAHUH YPOBHS TICHXUYECKOTO 3/I0POBbS CIIEIHATNCTOB
ITOMOTAIOIIHX TPO(Eccuil I OIEHKN BIMSHUS ITapaMeTPOB CKPBITOW MOTHBAITUHI
YPOBHSI COMATM3AINY Ha TIcuxodu3nonorndeckuii komdpopt. [lonydeHHsie naHHbIE
CBHJIETEIBCTBYIOT O BHICOKOW YacTOTE B3aUMOCBS3H NapaMeTpa T2 (HeBpOTUYECKOM
TpHaJbl OMACHOCTH) ¢ (aKTOpaMH CEepeIuHbl TPOQHIIS TTOOYKICHUS COIHATU3H-
poBaHHOI nuuHOCTH, Hocturammend 90%. [Ipu 3ToM cTaTUCTHYECKH 3HAYUMBIX
pa3IMunil IO TIOJTy B pacrpeieNIeHIH PacCTPONCTB He OOHAPYIKEHO.

B xoze uccnenoBanus BeISIBICHA JOCTOBEPHAsl B3aUMOCBS3b YPOBHsI TapameTpa T2
u (akTopoB hy- u k- (cepeaunnl mpoduist moOykICHHUS) ¢ YPOBHEM COIHAIIN3ALIUN
JTUIHOCTH.

BriepBbie ycTaHOBIIEHA CTATHCTUYECKH 3HAUYMMAS COTIPSDKEHHOCTh MEX/Ty Tapa-
MeTpoM T2 ¢ pakTopamu cOlMANN3AINN CEPEANHBI TPOPHIIS TOOYKICHUS YeToBeKa
k (Peanmuctuueckas 1meH3ypa moTpeOIeHNs WM pallMOHAIbHAS MHTEIUICKTyalbHas
neHsypa) u hy (MopanbHas IieH3ypa CThIIA, HapaBJIeHHAs Ha BHEITHAN MUD, aaar-
TaIys K OIIEHKaM OKPYKAIOIINX, K TPYITIOBBIM HOPMaM, TPATUIIHSIM).

PesynbTaThl NpoOBEIEHHOTO aHAJIN3a CBUACTENBCTBYIOT 00 A(PEKTUBHOCTU HC-
noJb30Banust MeTo gk BubpaAllJl, Bepcust 2.0 ¢ qoMOMTHEHHBIMU MTapaMeTpaMu
OIIEHKHN 0ecco3HaTeNbHON MOTHBAIIMU COTPYIHHKOB IOMOTAONMUX Mpodeccnii —
YPOBHS COIMAIU3AIIMU WX JIMYHOCTH JUIS IKCIPECC-OIEHKH YPOBHS IICUXMYECKOTO
310poBbsl. [IpoBeneHHOe HccneoBaHue IOATBEPKAACT PaHee MOyYCHHBIE Pe3yib-
TaThl 110 BBISIBJICHUIO B3aUMOCBS3H (DAKTOPOB MPOGUIIS MOOYKACHHUS JTUIHOCTH
CHEIMAMCTOB TOMOTAIIUX Mpodeccuii ¢ mapameTpaMu HEBPOTHUYECKOM TpHaIbI
OIacHOCTH BHOpom3o0pakerus meto ik BubpaAllJl, Bepcus 1.0 1 komrbroTepHOit
nporpaMMmel «Zondi-expert.ru» (MaremaTtuka 3ouan») (ILymunos, 2017).

Xouercst OTMETUTh, YTO MOJTyYSHHbIC JaHHBIE TOJDKHBI [TPUBJICYh BHUIMAHHUE CO-
TPYJHUKOB MTOMOTAIOMHNX Mpodeccrii m pyKOBOAUTENEH K OTBETCTBEHHOMY OTHO-
IICHUIO ¥ KOHTPOJIO (PYHKITMOHAIEHOTO COCTOSHUS TP ()OPMHUPOBAHUH U PA3BUTHHI
KOMMYHHUKATHBHBIX 1 HPABCTBEHHBIX Ka4eCTB CIECLUAINCTA, MOJENCH MOBEACHHS
I'YMMaHU3UPOBAHHOM HAINPaBICHHOCTH, BIHUSIONIMX HAa YPOBEHb MCUXUYECKOTO
3I0pOBBS M IIEHY JKU3HECSATETFHOCTH COTPYAHUKA.
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Annomayusn: Ilposedenvi uccnedosanus OUCKPEMHOCMU MUKPOBUOPAYUU 20T08bl YETI08EKA
€ Pa3IUdHbLIMU HACMPOUKAMU MeXHOoN02uY 6ubpouzodpasicenus. Paspabomana ogyxkananvhas
sepcusi npoepammul Ilpoghaiinep+ (MI-Sins), noseonstowas CUHXPOHHO U NAPALLETLHO
0bpabamuvleams 08a He3A8UCUMbBIX NOMOKA 8UOPOUZ0OPAIICEHUS, NOLYUAEMBIX ON OOHOU KaMepbl
C pasIuyHbIMU HACMPOUKAMU 8uOpouzodpadicenus. IIpugedenvl KOppersyuonmvle 3a6UCUMOCTIU
napamemposg udpou30opadicenus, NOAYYEHHbIX C PAIUYHOU BPEeMEeHHOU OUCKPEeMHOCIbIO
d npu HakonneHuu MeACKAdposoLl PA3HOCMU, YACMOMOU omcyemos f, epemenem unmezpayuu T
U YUCTOM KAOPO8 HAKONJeHUs MedcKaopogotl pasnocmu N. Hccnedosana koppensayus napamempos
subpouzodpancenus 6 pescumax Muxpo u Typbo. Ananuzupyromes OnmumaibHbvie HACMPOUKU
cucmem guUOPOU30OPAdICEHUS 8 3ABUCUMOCIIU O PEUAeMOll 3a0adl OnpedeneHus SMOYUOHATLHYIX,
N08EOCHUECKUX U NCUXOPUIUONOULECKUX NAPAMEMPOS UET0BEKd.

Kniwouesvie cnoea: muxposubpayus, O08uxiceHue, OUCKPEMHOCMb, SUOPOU30OpadxceHue,
Mmedxnckaoposas paznocmsv, MI-Sins.

About Discrete Movements and Vibraimage Settings

Valery A. Akimov, Viktor A. Minkin
Elsys Corp, St. Petersburg, Russia, minkin@elsys.ru

Abstract: Study of human head discreteness microvibration with various settings of vibraimage
technology was done. Two channel version of Blitz Judgment program (MI-Sins) has been developed
that allows synchronous and parallel processing of two independent vibraimage streams received
from one camera with different vibraimage settings. The correlation dependencies of vibraimage
parameters captured with different time discreteness d during the accumulation of the interframe
difference, the sampling frequency f, the integration time T and the number of accumulated frames N
of the interframe difference are presented. The correlation of vibraimage parameters in Micro and
Turbo modes is studied. The optimal settings of vibraimage systems are analyzed depending on the
study goals in measuring emotional, behavioral and psychophysiological parameters of a person.

Keywords: microvibration, movement, discreteness, vibraimage, interframe difference.

BBepeHune

OcHoBaTenb OMOMEXaHUKH U OJUH U3 Haubojlee U3BECTHBIX HccienoBarese
IBIKeHu# ¢usnonor Hukomnait bepHIITEHH yTBEpKaal, 4TO KaXK/I0€ YEI0BEYeCKOEe
JBIDKEHHE JMCKPETHO, TaK KaK ONpe/eNsieTcsi CCHCOPHOI oOpaTHo# cBs3bio (bepH-
mreiH, 1947; 1990). bepHimreliH moapoOHO U3y4Yan pa3luYHbIE BUBI JIBWKEHUH
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HE TOJBKO YeJIOBEKa, HO M Pa3IMYHBIX KUBOTHBIX, OCHOBBIBASICH B CBOMX PadOTax Ha
B3aMMOCBSI3U IBIKEHNN M pabOTHI MO3ra, (DU3HOIOTHN HEPBHOM CHCTEMBI M TEOPUH
peryIsIe UccaeIoBaHHBIMU paHee B pabotax Ceuenona (CeueHos, 1863), JlappuHa
(Darwin, 1872), I1anoBa (I1aBnoB, 1953), Bunepa (Winner, 1946), Anoxuna (A=o-
xuH, 1978) u apyrux ¢u3HosoroB 1 KMOEPHETUKOB. bepHIITEHH mpeamonaran, 4ro
JUCKPETHOCTH (peLenIisi MTHOBEHHOT'O TTOJIOKEHHs ) IBHKEHHUH YeoBeKa onpesie-
nsieTes moctostHHO# BpemeHn dt=0,07-0,12 ¢ u cBsizaHa ¢ 1Mana3oHOM ajib(a-BOJH
B Kope rojoBHoro Mo3ra 8—14 'y (bepumreiin, 1957). BepHiuTeiin ycranoBui 00-
paTHYIO 3aBUCHMOCTh MEXK]Ty aMIUTATY/IOW KOJIeOATEIbHBIX MYCKYJIBHBIX IBUKCHUN
u JjorapugmMom 4actoTsl Konebanuii (bepuurreitn, 1947), npakTudecku, JUis TIOOBIX
OMONOTHYECKUX JIBU)KEHHH, UTO JIENAeT BOSMOYKHBIM TIOSIBIIEHHE JIOCTATOYHO BHICOKHX
YacTOT B MUKPOBUOPAIMSIX TOJIOBBI YeTIOBEKA, HAXOIAIIECHCS B KBA3UCTAIIHOHAPHOM
cocrostHUU. boubast gacth padoT bepHITeliHa TOCBAIIEHA HCCIIEIOBAHNIO CO3HA-
TENBHBIX JIBU)KEHUH B CIIOPTE MM MIPOU3BOACTBE, IYCTh Ja)Ke TOBEICHHBIX JI0 YPOBHSI
pednexcubix nBmwkenuit (bepamreiin, 1990). B cBonx padorax bepHireiin HuKOTIQ
HE CChlIaJics Ha MCCIIeJOBaHMUS TOCTOSIHHBIX MYCKYJIBHBIX MUKpoBUOpaiuii Popaxepa
(Popaxep, WMuanara, 1967), KoTophlii HA00OPOT, YASISUT OOJIbIIlee BHUMaHHE Oec-
CO3HATENLHOM aBTOHOMHOM pab0Te MBI, ¥ CIIEKTPHl MUKPOBUOPALINiA, H3MEPEHHbIE
Popaxepom, Bcerma Hocun HempephIBHEIN XapakTep (Rohracher, 1946).

Bonpiias yacte uccnenoBaHui TexHosornu BUOpouzoOpakeHus (MHUHKUH,
2007; 2020) mocesmIeHa H3yIeHNI0 MEKPOBHOPAIINIA TOJIOBHI YSJIOBEKA, HAXOISIICHCS
B KBa3UCTAL[HOHAPHOM COCTOSIHUHM M aBTOHOMHO IOJJICPKUBAIOLIEH BEPTHKAILHOE
MTOJIOYKEHHE 32 CYET COKPAIEHHS IEWHBIX MBIIII] U BECTHOYIAPHO-3MOIIMOHATIHFHOTO
pedraexca (Minkin, Nikolaenko, 2008). Tak kak MpakTUYECKU BCE YUCHBIC, 3aHU-
MaBIIIHeCs MCCIeI0BaHNEM JIBIKEHHH, OTMEYaAIIN CBA3b ABIKEHUH C TICHXO(HU3HO-
JIOTUYECKUMH XapaKTePUCTUKAMH UYEJIOBEKA, TO CIOKHO OKHAATh, YTO 3Ta CBA3b
HE TIPOSIBUTCS U B M3MEPSIEMBIX MapaMeTpax MHKpOBHOpanuil ronossl. JJuckper-
HOCTb WJIA HETPEPHIBHOCTH MUKPOBUOPAIIHIA TOJIOBEI, B TAKOM CITy4ae, MOXKET CTaTh
OJIHOM 13 MH(OPMATUBHBIX XapaKTEPUCTUK MCUXO(U3HOIOTHYECKOTO COCTOSHHS,
YTO JIeaeT ee JOCTATOYHO WHTEPECHOH TSl NanbHelero n3ydenns. OTMETHM, 4TO
JCKPETHOCTD JIBMXKCHUH SBISICTCS TIPEIMETOM HM3YYEHUS] MHOXKECTBA Pa3IMYHbBIX
coBpeMeHHBIX oOxnacreii (Sternard, 2008; Hogan, Sternard, 2007). Jlo HenaBHETO
BpPEMEHHU OBLIO CIO0KHO MCCIEN0BATh AUCKPETHOCTD JABMKEHHH C TIOMOIIBIO TEX-
HOJIOTHH BHOPOM300paKEeHUS, TaK KaK MUHUMAJbHBIH BPEMEHHON TMCKPET, WC-
MOJIb3YEMBbI B TEXHOJOTHH BUOPOM300paKeHUs ISl onpeesieHuss OOIbIINHCTBA
napameTpoB, coctabisit 200 mc (MunkuH, 2007), mpudeM ero N3MEHEHHE TIPHBOINIO0
K U3MEHEHHUIO APYTUX XapakTepucTUK. OJJHAKO C POCTOM NPOU3BOAUTEILHOCTH MPO-
IIECCOPOB TMOSBHUIIACH BO3MOYKHOCTB OTIPEAEIISATh BCE IMapaMeTpbl MUKPOBHUOpAIHit
TOJIOBBI B peaJIbHOM BPEMEHH C AUCKPETHOCTHIO KaApOB OOBIYHON BeO KaMephl, TO
ecTb ¢ yactotoit 30 I'ty, mm BpeMeHHBIM quckperoM 33 Mc B peskume Turbo (AKumoB,
Hunenko, Munkun, 2024). 3T0 3aMeTHO MEHBIIIE YCTAHOBICHHOTO bepHITeHOM
nmuanaszoHa auckpernoctu apmwkennit dt=0,07-0,12 ¢ (bepumreitn, 1957), ato Teo-
PETHUYECKH TO3BOJISIET MPOBEPUTH C TIOMOIIBIO TEXHOJOTHH BHOPOU300pakeHus,
SBIISIOTCS MHUKPOBHUOPAIINY TOJIOBBI HETIPEPHIBHBIM FITH TUCKPETHBIM JIBHIKCHHUEM.
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B merposorun u3BecTHO, YTO IS MOBBILICHUS! TOUHOCTH U3MEPEHUH ClIeAyeT U3-
MepATH (PU3NIECKYIO BETUINHY WIIH ABJICHUE C TIOMOIIIBIO OJJHOTO METO/1a M CPEACTBA
N3MEpEeHHs, TaK KaK M3MEepPEHUE OHON BEJIMYMHBI JaKe Ha IBYX PA3IMYHBIX AUaIa3o-
HaX CpeACTBa U3MEPEHHI TIPUBOIUT K MOSBICHUIO JOMOJHUTEIBHBIX ITOTPEITHOCTEM
(HoBuukwmii, 1975). B panHux Bepcusix nporpamm BUOPOH300paKeHHsI AUCKPETHOCTD
JBIDKCHUS OIICHUBATIACh HA PA3TMYHBIX YacToTax ompoca 30 'l (BpeMeHHOU awmc-
kpeT 33 Mc) u 6azoBoii wactore 5 ' (muckper 200 Mc), HO TIPU 3TOM KOJIMYECTBO
HaKOIUIEHHH MEXKaJpOBOil pazHOCTH ObLIO pa3nuyHo, Tak Kak Ha 30 I'n He ObuTO
BO3MOKHOCTH M3MEPSTh BCE MapaMeTpbl BUOPOM300paKeHUs, TaK KaK HE XBaTaJlo
MOIITHOCTH Tporeccopa. C mosiBieHueM pexxuma Turbo B TEXHOJIOTHH BUOPOU30-
Opaxenus (AxkumoB, [lunenko, Munkus, 2024) cTano BO3MOXHBIM HE3aBUCHUMO
peryiaupoBaTh BEJIMYMHY BPEMEHHOTO JIUCKpPETa, YacTOTy ONpoca U KOJHMYECTBO
KaJIpOB HAKOIUICHHUSI MEXKaIPOBOW Pa3HOCTH, YTO OTKPHUIO HOBBIE BO3MOKHOCTH
HCCIIEIOBAHNUS AUCKPETHOCTH MUKPOBUOpALrii TOOBEL. B oTinuue oT apyrux tex-
HOJIOTHH TOYEYHBIX M3MEpeHUi ABMKeHUA U BuOpanuu (Mohri et al., 2010), Tex-
HOJIOTHsI BUOPOM300paXKeHUs MTO3BOJISICT HHTETPHUPOBATH BCE TOUCUHBIC BUKEHHSI
B OJIMH TIPOIIECC, YTO TO3BOJISICT IMOBHIMIATh TOYHOCTH (MunkuH, 2019) 1 BBIABIATH
MUHHMMAaJIbHBIC aMILTUTY 1Bl TIEpEMEIICHHI TOJOBHI YeioBeKa. [1pu Beell kaxyeics
IIPOCTOTE MPOCTPAHCTBEHHBIX MUKPOABUKEHUN T'OJIOBBI OHU JOCTATOYHO CJIOKHO
OIMCBHIBAIOTCA KaK TE€OMETPUYECKH, TaK U pU3HUecku. B oTnuume ot Apyrux yacrei
TeJIa, TOJIOBA CTOSIIEr0 WIK CUISIIETO Y€JI0BEKa HHCTUHKTUBHO MOAJEPKUBACTCS
B BEPTUKAJIILHOM COCTOSIHUM TPYNIION MISHHBIX MBIIIL, COBEPILAIOIINX NOCTOSHHbIE
cokpauenus. Hu bepuinrelin, Hu Popaxep He U3y4alid KOHKPETHO MUKPOJIBHXKEHUS
TOJIOBBI YEJIOBEKA B CTAIIMOHAPHOM TIOJIOKEHHH, XOTs bepHIITEliH 10CTaTOYHO MO~
poOHO M3ydal ABMKEHUS TOJIOBHI Oeryiero yenoseka (bepumreitn, 1947).

Llenpio 1aHHOTO MCCIIEOBAHUS SBISIETCS M3YYEHUE AMCKPETHOCTH MHUKPOBH-
Oparuii TOJIOBBI METOJIJAMH TEXHOJOTHHA BUOPOM300paKeHHS TPH JIBYXKaHAILHOM
CUHXPOHHOM aHaJM3€¢ KOJMYECTBa JBM)KCHUH M MapaMeTpoB BHOPOM300paKeHUs
pexxnmamu Muxkpo u Typ0o.

MaTepuanbl 1 Metogbl

Jig mpoBeieHNs CHHXPOHHBIX HCCIIeI0BaHUI MUKPOBHOpAIIHIA TOJIOBBI YeJloBe-
Ka B pexumax Mukpo u Typ6o Oblia pazpaboTrana 0OHOBJIEHHAs! BEPCHUS IPOrpaM-
mbl [Ipogaiinep+ (MI-Sins), mo3Bomnsromnas napauienbHO 3aMUChIBaTh HHOOPMALIUIO
0 MUKPOJBM)KCHUSIX I'OJIOBBI YEJIOBEKA C Pa3IMYHON BPEMEHHOM AUCKPETU3aLUeH,
OTJIEJIbHO yCTaHaBlIMBaeMol B pexxuMax Mukpo u Typ6o (Munkun, 2024). Ilpo-
rpamMMa MI-Sins ¢ mapajureTsHON 3aMuCchio HHQOPMAIUK CBOOOIHA TSI CKAUNBaAHHUS
Ha cchuike https://psymaker.com/downloads/setupMI_Sins.exe u mpeacTasisieT
c00OM MpPaKTUYECKH ABE He3aBUCUMEBIC TTporpaMMmbl MI-Sins, paboraroniue cuH-
XpOHHO. J[7151 yCTaHOBKM HACTPOEK PEKMMOB MEPBOTO KaHala 3alMCH CIEIyeT
HacTpouTh KaHai VIl B OCHOBHOM MEHIO, a YCTaHOBKA PEKMMOB BTOPOT'O KaHaja
3aMMcu OCYIIECTBIIACTCS B KaHaie VI2, aHaTOrmyHO MHOTOKaHAJIbHOMY PEKUMY
nporpammel Vibraimage PRO (Munkwus, 2020). [Tocne okoHYaHHAS TECTUPOBAHUS
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KOJINYECTBO 3alMChIBAEMBIX (DalJIOB yABaMBAETCS 11O CPABHEHHUIO CO CTAHAAPTHBIM
pexumomM pabotel MI-Sins, ¢aiiibpl BTOPOro KaHaia 3aliCy BKIFOYAKOT JOMOJHU-
TeabHyIo OykBy C B CBOeM HAaMMEHOBaHUU. B pesynbraTax ucciieoBaHus IPUBO-
JSTCS TIOJyYEHHbIE 3aBUCUMOCTH MEXAY pe3yjbTaTaMH 3aliCH MUKPOBHOpAIN
TOJIOBBI C PA3IMYHOM AMCKpeTU3anuel oTcueroB. [IpuMep BpeMeHHOM 3aBUCHMOCTH
napametpoB E (cpenusisi uactora BuOponsoOpakeHus) u mapametpa | (pyHKIws
CKO BubponzobpaxeHus), MOTyYSHHBIX C pA3HBIMU HACTPOHKAMU JIUCKPETH3AIIH
JBU)KCHUH, IPUBEJICH HA PUCYHKE 1.

o

=
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0 50 n 15 n 5

(a) BpemeHHble 3asucumocmu E dns pexxumos Mukpo u Typbo ¢ yposHem koppensyuu 0,973.

(6) BpemeHHbie 3agucumocmu | dnsi pexxumos Typbo (duckpemsi 3 u 10 kadpos) ¢ yposHeM
koppensayuu —0,241.

Puc. 1. BpemeHHble 3a8ucumMocmu U3MEHeHUs napamempos UHhopMayUuoHHOU
aghgpekmusHocmu | u sHepeemuyeckux 3ampam E, nonydeHHble npu pasnuyHou
8pemeHHoU duckpemusayuu 8 pexume Typbo (vacmoma omcyemos 30 'y, duckpem
200 mc) u pexxume Mukpo (vacmoma omcyemos 10 'y, duckpem 100 mc) npu
nposedeHuu 240-cekyHOHO20 mecmuposaHusi npoepammoll MI-Sins (a). BpemeHHbie
3asucumocmu | Onsa dsyx pexxumos Typbo, duckpemsi 3 u 10 kadpos (6)

[IpuBenennbie Ha pucyHKe | BpeMeHHbIE 3aBUCHMOCTH OCHOBHBIX ITapaMeTpOB
BUOpon3oOpakeHus (MaT. oxuganue 1 CKO) mokaspIBarOT, 4TO B 3aBUCUMOCTH OT pe-
YKUMHBIX HACTPOCK IMHAMHKA TapaMeTpoB BUOPOU300paskeHUs ISl pKUMOB MUKpPO
u Typ6o MOXkeT OBITh TOUTH HASHTUIHOH (Koppersius 0,973 Ha pucynke 1a), a st
oxHoro pexuma Typ6o ¢ pasHoit HacTpoiikoit quckpera (3 1 10 kaxpoB) napameTpsl
MOTYT OBITh TIPAKTHYECKH He3aBUCUMBIMH (Koppersius —0,241 na pucynke 10).
Texnomnorust BUOpON300pakeHUs B TaHHOM clydae Nojiy4aeT HH(opManuio o0 of-
HOM IIPOIECCE MTPOCTPAHCTBEHHBIX MUKPOBUOPAITUSIX TOIOBBI C TIOMOIIBIO BUIE0 OT
OJTHOI KaMepsl, Mpeodpasyst HHHOPMALHIO 0 MUKPOBUOPALIUSIX B YHCIOBBIC 3HAYCHHS
rmapameTpoB BUOpou3oopaxeHus. Hanbonee mHPOPMATUBHBIMHE IS OIIEHKH JTFO00H
MIEPEMEHHO SIBISCTCS e cpeHee 3HaUeHHe M CPEJHEKBAAPATHUECKOE OTKIOHEHUE
(HoBumkwutit, 1975). B nanHO# paboTe MBI pacCMOTpUM H3MeHeHne mapaMmeTpos I, E,
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a TaKkXKe HEeIOCPEICTBEHHO CBSI3aHHBIMU ¢ TapaMeTpami | u E mapameTpoM Tekyiero
ncuxodusnoioruueckoro cocrosiuus P=I-E 1 mapamerpa dP=Pmax-Pmin 3a nepuon
BpPEMEHH MPEIbsIBICHUS CTUMYJIOB 5 ¢ B mporpamme MI-Sins (Munkus, 2024).

g nccnenoBanus JUCKPETHOCTH ABMKEHUH ObUTH MCTIOIB30BAHBI CIIEAYIOIINE
OCHOBHBIE HACTPOHKH PEKUMOB, HCIIONIb3yeMble B iporpammax Mukpo u Typoo:

N — 4gucno kaapoB HaKOIUIEHU MexkaapoBoi pasHoctu (UKHMKP),

f — yacrora u3MepeHus: napameTpoB BUOPOU300paKeHUs,

d — BenmMUMHA BPEMEHHOTO JUCKpPETa IPU HAKOTUICHUST MEXKKAIPOBOM Pa3HOCTH,

T — nepuon HakomjeHus MHGOPMALMM O MUKPOBUOpALIMM T'OJIOBBI YEJIOBEKA
(T=N/).

HewnsMmeHHBIMH B ITpoLiecCE UCCIIEOBAHUN OCTaBAINCH CIEAYIOUINE HACTPOUKH
BUJICO KaMEPhl — YacTOTa OCHOBHBIX KajpoB 30 ' u popmar kanpa 640x480 3e-
MEHTOB M300pa’keHHUS.

Pesynbrathl UccrieqoBaHum

Koppensunonnsie 3aBucumoctu iepemeHubix (I, E, P, dP) mexny dbukcupoBan-
HbIM pexumoM Mukpo (f=10 I'y, T=25, d=100 mc) u pexxumamu Typbo ¢ pas-
JITIHBIM pa3zMepoM BpeMeHHoro auckpera (d=2—10 kaapos win 33—300 mc, N=75)
MIPUBEJICHBI HA PUCYHKE 2.
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Puc. 2. KoppensyuoHHas 3agucumocmsb nepemeHHbix (I, E, P, dP)
Mex0y gpukcuposaHHbIM pexxumom Mukpo (f=10 'y, N=25) u pexxumamu Typbo
C pasfiuyHbIM pa3mepom epemeHHo20 ouckpema (d=1-10 kadpos unu 33-300 mc)
0ns1 08yX pasnuUYHbIX ucrbimyeMbix a u 6

[IpuBenennslie Ha pucyHKe 2a 1 20 3aBUCUMOCTH JIBYX MCCIIEIOBAHUIN Pa3TUUHBIX
HCTIBITYEMBbIX, IOJTY4YEHHbIE C HICHTHUHBIMU HacTpoikaMu pesxumoB Mukpo u Typ-
00, TOKa3bIBAIOT HEKOTOPBIC PA3IIUUMs U ONPEACICHHYI0 00IHOCTh. Hanbonbmiee
3HAYEHHE KOPPEJILUH OOJIBIINHCTBA UCCIIELYyEMBIX [TapaMeTPOB HAOII0IA0TCS IPU
cpaBHeHnu pexxuma Mukpo (f=10 I'n, N=25) u pexxumom TypOo ¢ HacTpoiikamu
(f=30 I'm, d=3-4 kaxpa). [Ipu >TOM MaKCUMabHAS KOPPEISIHS BO BCEM JHaIra3oHe
JHMCKPETOB MEXKAY MapaMeTpaMu BUOPOH300pakeHHs B Pa3IMIHBIX PeKUMAax HaOIO-
naetcs 1y napamerpa E, mponopiuoHanbHOro cpefHel yacToTe BUOPOM300pakeHHUs.
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Cyns no pucyHkam 2a u 20, Mbl BUAUM, 4TO Koppessiuust napameTpos (I, E, P, dP)
MeXIy pekumamMu Typ6o m MUKpo MOXKET OBITh TOCTATOYHO BBICOKOH (IIPH IHC-
kpere d=3 kazapam), HECMOTPsl Ha PA3IMYHYIO YacTOTY ONPOCA, €CIH COBMAIAIOT
nieproibl HakorieHust uadopmanmu T=N/f, perynupyemMbie KOTMYECTBOM KaJ[pOB Ha-
komieHust N. [list Toro, 4ToObl BBIPOBHATH NIEPUO/IbI HAKOIUICHHS MEKLY PEKUMAMU
Mukpo u Typ6o OblTH yCTaHOBJIEHBI HACTPOWKH B 000MX PEKHUMaX B COOTBETCTBUH
¢ Tabmunei 1.

Ta6bnuuya 1

HacTtpoiku pexumoB Mukpo n Typ6o ¢ BbipaBHMBaHWEM Nepuoaa HakonneHus nHdopmaumm T
npv amckpeTtax 2—10 KagpoB 3a CHET peryMpoBaHns 4acToTbl onpoca B pexnme Mukpo
1 KonunyecTBa kagpoB HakonneHus N B pexume Typ6o

1 |d, kagpbl 2 3 4 5 6 10
2 |T,c 1,66 2,5 3,3 4,1 5,0 8,2
3 [ Mukpo, f, 'y 15 10 7,5 6 5 3
4 | Typ6o, YHKHMKP N, kagpbl 49 73 97 123 145 241

Koppensimnonnsie 3aBrucumoct nepemenssbix (1, E, P, dP) o BenmmumHbl nuckpera
d (ycranaBiamBaemoi B Kolm4ecTBe KaapoB oT 2 a0 10) mexmny pexxumMom Mukpo
(c perynmupyemoii yactoToii uamepenuii f) u pexxumamu TypOo (¢ peryaupyeMbiM
UKHMKP N) npuBenens! Ha pucyHke 3. /g pexxuma Mukpo Obuta ycTaHOBIICHA
nocrositHHast N=25, a st pexxuma Typ6o £=30.

a 6
R1,0 R 1,0 —

09 M 08
0,8 N 08
0,7 0,7
0,6 —corr | 0,6 —corr |
0,5 —corrE 0,5 —corr E
0,4 —corrP 0,4 —corr P
0,3 corrdP 0,3 corr dP
0,2 0,2
0,1 0,1
0,0 0,0

2 3 4 5 6 10  d,Frames 2 3 4 5 6 10 d,Frames

Puc. 3. KoppensyuoHHble 3asucumocmu nepemerHbix (I, E, P, dP) om eenu4uHbl
duckpema d (ycmaHasnueaemol 8 Korudecmee kadpos om 2 3o 10) mexdy pexxumom
Mukpo (c peaynupyemoti yacmomou usmepeHul f) u pexxumamu Typbo (c peaynupyembim
qucriom Kadpos HakorneHuUsi Mexxkadposol pasHuusi N)

Pesynbratel, npuBeICHHBIE HA PUCYHKE 3, OKA3bIBAIOT BHICOKYIO KOPPEIALHIO
(r=0,9) mexny xapakrepuctukamu (I, E, P, dP), namepsembiMu B peskume MuKpo
n Typ0Oo, mpakTHyecku sl BCeX AMCKPETOB. HanboOmbIIyio KOpPEnsannuio uMeeT
napametp E, nanee B mopsiake yosiBanus P, [ u dP.

Koppensunonnsie 3aBucumoctu nepemensbix (I, E, P, dP) ot Bennunub! nuc-
kpeta d Mexay nByms pesxxumamu Turbo (B ogHOM ycTaHOBIIEH (PUKCHPOBAHHBIM
JUCKpeT 4 Kaapa, B APYroM peKHMe IUKCpeT u3MeHsieTcs oT 2 g0 20 kaapos)
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npuBeeHbl Ha pucyHke 4. [ oboux pesxxnmoB Turbo OblIM yCTaHOBIICHBI HJICH-
TUYHBIE PEXHUMBI (KPOME AMCKPETA): MOCTOsSHHAs HakorieHns N =25, gactoTa
ocHOBHOM 00paboTku f=30.

R1

—corr | —corr |

—corr E —corr E

N

08

—corr P —corrP

corr dP 06 corr dP

0,6
0,4 04

0,2 0,2

o

d,Frames 0 d,Frames

-0,2 -0,2

Puc. 4. KoppensyuoHHble 3asucumocmu nepemerHbix (I, E, P, dP) om eenu4uHsbl
ouckpema d mex0dy d8yms pexxumamu Turbo (6 0OHOM ycmaHo8rneH GOUKCUPOBaHHbIU
ouckpem 4 kadpa, 8 Opy2om pexxume Oukcpem uameHsiemcsi om 2 0o 20 kadpos). B oboux
pexxumax Turbo ycmaroeneHb! UOeHmMuUYHbIe pexuMel (Kpome duckpema): YKHMKP
N =25, yacmoma ocHosHoU obpabomku f=30

[TpuBeneHHBIe HAa pUCYHKE 4 3aBHCUMOCTH ITOKa3bIBAIOT BBICOKOE COBIIAJCHHE
(BBICOKYIO KOPPEJISILIUIO) OCHOBHBIX mapaMeTpoB Budpousoodpaxenus (I, E, P, dP)
[P MUHUMAJIFHOM OTKJIOHCHHH JUCKpeTa Ha | KaJp, OTKIOHEHHE MEXIy IUCKpe-
TaM# OOJIbIlle 2 KaApPOB MPHUBOAMUT K MOTEPE KOPPEISILIUU MEXKIY HCCIelyeMbIMH
rmapamMeTpaMu BHOPOM300paKeHUSI.

O6cyxaeHue pe3ynkLTaToB UccreaoBaHUN

B oTnnumne oT GONBIIMHCTBA TEXHOJIOTUI MCCIIEA0BAHNSI MTHOBEHHBIX 3HAYCHUH
(msmonornmyeckux curaaoB (D317, OKI', KI'P), rexHoiorust BHOpon300paskeHUs He-
CJIEAyeT KOJIMYECTBO ABMKEHNUS 3 ONpPEAETICHHBI BPEMEHHOM MTPOMEKYTOK, T. €. SB-
JISIeTCs TEXHOJIOTHEH ¢ HakoruieHneM nH(opMaiii. KoHeqHO, TEXHOIOTHH IOy YeHHUs
MTHOBEHHBIX 3HAYCHUH (U3MIECKON BeMUUHBL, HanpuMep Toka (3317, OKI') unu co-
npotusienus (KI'P) Taxoke ucciaenyroT AMHAMAKY W3MEHEHSI MTHOBECHHBIX 3HAUCHHUI
curHaina (Cacioppo, Tassinary, Berntson, 2007), HO JJisl HUX CYIIECTBYIOT UCTUHHBIC
(MrHOBEHHBIE) 3HAUEHHSI CHTHAJIA B KAYKABI MOMEHT BPEMEHH, a IIPH aHAIN3€ JIBU-
JKEHUH U epeMellieHUi Bcera HyKHO aHAIU3UPOBATh IBUKCHHE 32 OMPEICICHHBIN
BpemeHHoU mHTepBaT dT. Iy TeXHOJIOTHI ¢ HAaKOIUICHHEM MH(DOpPMAIUK HE CyIIe-
CTBYET UCTHHHBIX 1 MTHOBEHHBIX 3HaYCHHH, 2 MH()OPMAIIHS O HAKOIUICHHOM JIBUKCHUH
M3MEHSIETCS B 3aBHCUMOCTH OT BPEMEHH HaKOIUICHUS U, KaK MTOKa3aHO Ha PUCYHKE 4,
B 3aBHCUMOCTH OT BBIOPAHHOH BEJIMYMHBI JUCKPETa MOXKET TIPOUCXOAUT TIOTHAS T10-
Teps KOPpesuy MeXy BenmunHamu. [lomydaercs, 4To TUHEHHOCTh HAKOTUICHUS
KOJIMYECTBA JBUKEHUS OT BPEeMs HAKOIICHUS MEXKAAPOBOU pa3HOCTH, MOKA3aHHAS
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Sekine (Sekine, Kondo, 1999) He paGotaeTr wiu He Bcerna padoTaeT MpH aHAIN3E
MHUKpPOBHOpaIuii ronossl. [l03ToMy 3HaueHHs MapaMeTpoB, U3MEpSIEMbIE TEXHOJIOTHEN
BHOPOM300paKEHNS, CTOJIb YyBCTBUTEIBHBI K UCCIEAYEMBIM B TaHHOW paboTe Ha-
ctpoiikam N, f, d u T, u pa3Hple mporpamMMbl BUOPON300paKEHUS UCTIONB3YIOT pa3HbIe
HACTPOMKH IS pelIeHus OCTaBIEHHbIX 3a/1a4. PexxumM nporpammsl MuKpo, peHa-
3HAYEHHBIN JUIS OTPE/ICICHUS CPEAHNX 3HAUCHUN MOBEIEHUYECKUX, IMOLMOHAIBHBIX
1 ICUXO(U3NOTIOTHIECKIX MTapaMeTPOB JTHIHOCTH, mMeeT HacTpoiku N=100, f=5 I'm,
a mapameTpsl d=200 mc u T=20 c onpenensiFoTcs, UCXOAS U3 U3BECTHBIX (HOPMYIL.
Pesxxum nporpammel VibraMI (Munkus, 2020), npenHasHadeHHBIN IS Opeesne-
Hust [IOP B koM(OpTHOM pexuUMe € TIEPHOJIOM MPEIbSBICHUSI CTUMYJIOB HE MECHEe
15 cexyHz, UMeeT UyTh MEHbIIIee KOJMYECTBO HAKAITMBAEMBIX KaJpOB JJIs aHaJIHM3a
merxeHnst N=50, f=5 I'i, a mapamerpst d=200 mc 1 T=10 c¢. Pexxum mporpamMmel
MI-Sins, npeaHa3HaveHHBIN 7151 OBICTPOTO aHAM3a KOPOTKUX S-CEKYHIHBIX CTUMYJIOB.
nmeet Hactpoiiku N=25, =15 I'n, a mapamerpsr d=200 mc u T=2,5 c. Pexxum Turbo,
TIpeIHA3HAYCHHBIN TS BBISIBIICHUS OoTKIIoOHEeHHH B [1DC min n3MepeHus mapaMeTpoB
[1DC 3a kopoTkoe Bpemst, umeet HacTpoiiku N=75, =30 ', d=200 mc, a mapametp
T=2,5 c. MoxxeT BO3HUKHYTb 3aKOHHBI BOIIPOC, & KAKME HACTPOUKHU SIBIISIOTCS OII-
TUMAaJBHBIME JJIS1 TIOJTYYEHHSI KOPPEKTHON HHPOpMALIUK 0 MUKPOBUOPALMSX TOJIOBEI
Y MOYKHO JIM YCTAHOBHTBH OJTHM HACTPOMKH ISl peIIeHus pa3inyHbIX 3anaq? Benp
BCE TIEPEUYNCIICHHBIE MMPOTPaMMBI BUOPOU300paKEHUS U3MEPSIOT MUKPOBHUOPAIINH
U JABVIKEHUSI TOJIOBBI YEIOBEKa, HAXO/AIIErocsl B KBa3UCTAllMOHAPHOM COCTOSIHHH,
1 JIOJDKHBI OIPEJeNATCs] YeJI0BEUECKUMH JIBIDKEHUSIMH, a HE IPYTHUMH TeXHUYECKH-
MH XapaKTepUCTHKaMH. BO3MOXHO, jKeJlaHWe OTBETUTH Ha 3TOT BOIIPOC M MPUBEIO
K IIPOBEICHHIO TAHHOTO MCCIICOBAHMS, TO3TOMY BEPHEMCSI K HEMY Uy Tb IO3Ke, [10CIIe
paccMOTpEHUS MOJTyYEHHBIX TaHHBIX.

[IpogomxuM paccMOTpeHHE KOPPETSIMOHHBIX 3aBUCUMOCTEH MEX]ly mapaMmer-
pamu pexumoB Mukpo u Typ6o, nmpuBeneHHBIX Ha pucynke 2. Cpa3y Opocaercs
B IJIa3a 1Ba OCHOBHBIX MOMEHTA — 3aMETHBINA pa30poC YPOBHS KOPPEJISLIUN MEXKIY
JBYMsI HE3aBHCUMBIMU U3MEPEHUSMU Pa3HBIX JIIOJIEH U BEICOKHI YPOBEHb KOPpEIs-
1y (Beiie 0,9) npu coBmaieHHH 000UX PEKUMOB I10 pa3Mepy JUCKpeTa U BPeMEHHU
HakorieHus: naopmanuu. To ecTh, Moay4yaeTcs, YTO MapaMeTpsl, H3MEPEHHbBIE
B (hukcupoBanHOM pesknme Muxkpo (N=25, f=10, d=100 mc, T=2,5 ¢), 6:13Ku 1Mo
CBOMM 3HAUCHHSIM K MapaMeTpaM, U3MEPEHHBIM pexuMoM TypOo ¢ HacTporkamu
(N=175, =30, d=100 mc, T=2,5 c). I3 npoBeIcHHOTO UCCJICJIOBAHUS MOXKHO CJlie-
JIaTh MPEBAPUTENBHBIN BBIBOJI, YTO HMEHHO pa3Mep BpeMeHHOro anckpera d=100 mc
n ob11ee BpeMsi HaKOIUICHHsI HH(OPMAIMU O IBMKEHHUH SIBIISIIOTCS TEMU HACTPOHKa-
MU, KOTOPBIE ONPEACISIOT HapaMeTpbl BUOPON300paKeHHs1, TAaK KaK UX COBIIAJCHUE
MIPUBOJUT K BBICOKOW KOPPEISIMU U3MEPSIEMBIX TapaMeTpoB M300pakeHus. Panee
MBI YKa3aJIH, YTO TEXHOJIOTHS BUOPONU300paKEHUSI — 3TO TEXHOJIOTHUS C HAKOTUICHHEM
nHdopmanuu o I1BrKeHnH. TouHee, TEXHOIO0Tus BUOPOM300paKeH!s UIMEET IBOHHOE
HakoIUIeHHe HH(OpMAINH, OTHO HAKOIJICHUE OCYIIECTBIISIETCS 38 CUET BPEMEHHOTO
nuckpera d — BpeMsi HAKOTIIICHHSI MEKKaIPOBOH Pa3HUIIBI, ’TO MUHUMAJIBHBIA KBAHT
BPEMEHH, 32 KOTOPBIH MoiydaeM HHPOPMAITUIO O epeMelieHny. BropeiM nokasare-
neM Hakoruienus siBisiercst UKHMKP N. He cnenyer nyrats napametp N ¢ 4nciom
00pabaTbIBaeMbIX KaapOB, XOTs ISl pexxuMa TypOo 3TH 3HaUeHHsI TOYTH COBIAAAIOT,
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HO OHHM pa3INYaroTcs B pexume MUKpPO, Tak Kak, HalIpUMep, IIPH 4acTOTe KaJgpoB
30 kajp/c 3a OJIHY CEKyH]ly TIPH YacTOTe 00pabOTKK 5 KaJip/c 00pabaThiBaeTCs TOJIBKO
5 3HAYEHUI MEXKAAPOBOM pa3HUILIBL.

UroObl yOeaurcs, 4To Mbl IPAaBHIIBHO YCTaHOBMIIM 3HauMMble HacTpoiiku T u d
nepeiieM K 00CyKASHUIO 3aBUCUMOCTEH, TPUBEICHHBIX Ha PUCYHKE 3, B KOTOPOM
TaKKe MPEICTaBICHbI KOPPEISIIMOHHBIC 3aBUCUMOCTH MEXK/IY IapaMeTpamMu BUOPO-
n300pakeHns1, I3MEPEHHBIMU B pesknMax Mukpo u Typ6o, HO TpH 3TOM HACTPOUKH
4acTOTHI OIPOCa B PeXUME MHUKPO 1 KOJIMYECTBO HAKOIICHHBIX MEXKaPOBBIX pa3-
Hu1 B pexxume TypOo U3MEHS0TCs, YTOObI 00eCIIeYNTh PAaBEHCTBO XapaKTepUCTHK T
u d B 00oux pexxrMax. Mbl onsITh HaOMI0AaeM 3aMETHBIN Pa3opOC MapaMeTpoB MEK/LY
HE3aBHCHMBIMH H3MEPEHHSIMH, HO TaK)Ke BHJIUM, YTO YPOBEHBb KOPPENIAINN MEXKITY
H3MEpPSEMBbIMHU XapaKTEPUCTUKAMH JOCTATOUHO BBICOK, IPAKTUYECKHU, BO BCEM AHa-
Ma3oHe MCCIeIOBAaHHBIX 3HAYCHUH MEXKaaApoBOi pazHocTu (2—10 KaapoB) U BpeMeHH
HakorIeHus: nHpopMalu o Mukposuopayu (1,6-8,2 ¢). [Ipu 3ToM MOHATHO, YTO
YBEJIMYECHHE KOJIMYECTBAa 00padaThIBAEMBIX MEKKAJIPOBBIX PAa3HUIl CTIIAKUBAET
[I0JIy4aeMble CUTHAJIBI M KOPPEISLHs IapaMeTPOB B PEeKUMax ¢ pa3HbIMHU 3HAYCHU-
ssMu N OyZIeT 3HaUNTENbHO pa3inyaThes 3a CUET YCPEAHEHHS JIOKATbHBIX 3HAUCHHH,
u yBennyeHue N JaeT MOBBIIIEHHE TOYHOCTH U3MEPEHHs CPEeHEro 3HaYeHUs, TO
€CTh MIPUMEHUMO JIJIS IPUIIOKEHUH, T/Ie BO3MOYKHO OOJIBIIIOE BpeMs M3MEpEHUs, Ha-
pumep 60 u Gonee cexyna. OmHako, yBennyeHue N HermprueMIiieMo JUTst TpUMeHEeHU
C HEOOXOJUMOCTBIO OBICTPOTO MOJTyYeHUsI HHPOPMALIUH O YEIOBEKE, HAIPUMEp MPH
OBICTPOM MpEbSIBICHUN CTUMYJIOB HITH B CUCTEMax 0€301MacHOCTH, Te BpeMs Tpe-
OBIBaHIS MCCIICTyeMOT0 YeJIOBeKa B KaJIpe OTpaHUIeHO, HanpuMep MeHee 10 c.

UtoOBI OHSTH, KaK BIMIET pa3Mep AUCKPETa Ha XapaKTEPUCTUKU BUOpon3o0pa-
JKEHUS MepeiieM K pacCMOTPEHHIO PUCYHKA 4, B KOTOPOM CPaBHHMBAIOTCSI apaMeTpPhI
IBYX pexuMoB TypOo, B OTHOM yCTaHOBIEH (PMKCHPOBAaHHBIW AMCKpET 4 Kajapa,
a B JIPyroM 3TOT JUCKpeT n3Mmensercs ot 2 mo 20 xaapos. [Ipeacrapnennas Ha pu-
CyHKe 4 KpHBasi BBIMJIIAUT JOCTATOYHO JIOTUYHO, TOKa3bIBasi MUHUMAJIbHBIN pa3opoc
napamMeTpoB BUOPOM300paskeHHs P OJIM3KUX K YCTAHOBJICHHOMY 3HAYCHUIO AMC-
KpeTa ¥ 3aMeTHO pacxojsiiuecs (MagaeT KOppemsuys) Npyu 3aMeTHOM OTKJIOHEHUH
OT YCTaHOBIJIEHHOTO JIICKPETa B CTOPOHY YBEIMYCHHUS WM yMEHbIEHH. V3 prcyHka
4 Mbl yOexnaeMcsl, 9YTO BeJIMUMHA JUCKPETa 3HAUYUTEIbHO BIMACT HA MapaMeTpsl
BUOpOM300paKEeHUsI HECMOTPSI Ha TO, YTO YacTOTa OMpOca B 000MX PeKUMax OJJHA-
koBa (30 I'm). YBenuuenue quckpera NpUBOANUT K TOMY, YTO MEXKKaJpoBasi pa3HUIla
oTpesiernsieTcsl uepe3 OOJNbIINe MOMEHTHI BPEMEHH, €CTECTBEHHO, YTO KOJIHYECTBO
PETUCTPUPYEMOTO JBMXKEHUS IIPU 3TOM YBEIHUYMBACTCS, BO BCEM HCCIEIOBAaHHOM
muarazoHe d ot 2 10 20 KaJpoB MPOUCXOIUT MTOUTH JTUHEHHOE YBEIMUCHUE CPETHEH
gactoTel 1 CKO peructpupyemoro BUOpOM300pakeHus1. Y BeInUYeHHE UCKPETa MO3HU-
THUBHO BIIMSIET HAa YyBCTBUTEIBHOCTH BUOPON300paXKEHNS, HO HETATUBHO CKa3bIBAETCS
Ha 3HaYMMOCTH KaXK10T'0 MOCJIEA0BAaTEIbHOTO KaJpa, TaK KaK €ro 3Ha4nMOCTh Tepsi-
eTcs IpH OOJIBIION BesnmurHe Auckpera. it Toro, 4To0bl NpUOIU3UTE TEXHOJIOTHIO
BHOpOM300paxeHus K UJeanbHOH, cleayeT MUHUMU3UPOBATh TUCKPET, HO IIyMbI
CUCTEMBbI OJJMTHAKOBHI IIPH MUHUMAJIFHOM U MaKCUMAaJIbHOM JTUCKPETE, IO9TOMY OT-
HOILIEHHWE CUTHAJ-LIYM OCTaeTCs Hanbojee 3HAaUMMbIM KPUTEPUEM IIPH yCTaHOBKE
nuckpera. [IpoBeeHHBIC HCCIIe0BaHMS TTOKa3aH, 4To B peskume TypOo ¢ BBICOKOM
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4acTOTOM OTCYETOB BO3MOKHO YCTAaHOBUTH JUCKPET HAKOIIEHHS MEKKAPOBON pasz-
Hoctu d=4 xanpam winu 100 Mc Ipu cOXpaHEHHH TOTO K€ COOTHOIICHHUSI CUTHAT IIIyM,
9T0 OBLIO B pesknMe Mukpo ¢ pazmepom auckpera 200 mc.

Tenepp, korna Mbl pa300pPaINCh C 3aBUCHMOCTSIMU [TapaMETPOB OT HACTPOEK CHUCTE-
MBI BUOPOH300paKEHHST, MO’KHO BEPHYTCS K HICXOTHOM 3a]a4e aHaIM3a TUCKPETHOCTH
MHUKpPOBHOpaluii rosioBbl. [IpoBeieHHBIC UCCIIEI0BaHMS C pa3HBIM BEIOOPOM JIHCKpe-
TU3AIUH TT0OKA3aJId JBOWCTBEHHOCTH MPOIIECCa MUKPOBHUOPAIMII TOJIOBHI Y€I0BEKa,
1 MBI HE CMOTJIM OTHO3HAYHO OTBETUTH HA KAXKYILHUMCSI IPOCTON BOIIPOC — SIBIISTFOTCSI
JI1 MUKPOBHOPALIMH TOJIOBBI JUCKPETHBIM ABMKEHHEM MM HerpepbIBHBIM? C 0THOM
CTOpOHBI, OOIIUI XapaKTep 3aBUCUMOCTEH, MOMYUYEeHHBIX C Pa3HOW JUCKpETH3alneH
JBIDKEHH, CBUIETEIILCTBYET O MPEHMYIIIECTBEHHO TUIABHOM aHAJIOTOBOM XapaKTepe
MHKpOBHOpauuii rooBbl. C Apyroii CTOPOHbI, HAOIIOAANICS JOCTATOYHO OOJIBILIOHN pa3-
Opoc pe3yNbTaTOB IS ABYX PA3IMYHBIX UCTIBITYEMBIX, YTO MOXKET CBU/ICTEILCTBOBATD
0 TOM, YTO JTUCKPETHOCTH JIBIKEHUH CBSI3aHA C Pa3IMYHBIM MICHXO(PH3UOIOTHICCKIM
COCTOSTHHEM HUCIIBITYEMBIX, U TUCKPETHOCTh MAUKPOBHUOPAIIMI TOJIOBBI SBIISIETCS 3HAUH-
Moil xapaktepuctukoi [IOC. Mbl cuutaem, 4YTO UCCIECIOBAHUE CBS3H TUCKPETHOCTH
pedIIeKCHBIX MUKPOJBUKEHHUI TOJIOBBI C TICUXO(U3HOIOTMYECKHMH XapaKTePUCTHKAMU
Clle/lyeT MPOJIOJKUTh, TeM 0ojiee 4To pa3paboTaHO HOBOE TEXHHUUYECKOE CPEICTBO
aHanm3a JIBWKEHUS, Ul MCIIOIB30BAHMS KOTOPOTO JOCTAaTOYHO CTaHJAPTHOW BeO
KaMepbl, KOMIBIOTEpa U ABYXKaHaIbHOU rporpamMbl MI-Sins. Oco0o oTmeTum, 4To
Teopema otcueToB (Teopema KorenpHukoBa-Halikucra-1llenHoHa), ogHa U3 OCHOB
COBpeMEHHOH (POBOI TEXHUKH, HE BBITOIHACTCS TIPH M3MEPEHUH NTApaMeTPOB JBH-
YKEHHSI TEXHOJIOTHEH BUOPON300paskeH s, TaK KaK TOYHOCTh H3MEPEHHS TTapaMeTpOB
MaJIO 3aBHCUT OT YaCTOTBI OTCUETOB, OIPENEISAETCS BETMYMHON TUCKPETa HAKOTIJICHUS
MEXKKaJIpOBON Pa3HOCTH M MOXKET JIOCTUTAThCsl IIPU YaCTOTE OTCUETOB 3HAUUTEIHHO
HIXKE YABOCHHOW MAaKCUMAJIbHOM YaCTOThI CIIEKTPA.

Bo3moxxHO, pazBuTHe (HOTOIIEKTPOHHKH (TOBBIIIEHHE YYyBCTBUTEIHHOCTH,
YMEHBIIICHHE ITyMa, OBBIIIEHUE YaCTOTHI ONPOCAa M YBEIUYECHHE pa3pellaroiei
CrocoOHOCTH (POTONMPUEMHHUKOB) MO3BOJUT JOOUTHCS YMEHBILCHHS IUCKPETa 10
OJTHOM MexKaapoBoi pasHocTH (10-30 Mc) MpH MOJIyYeHUH KaueCTBEHHOTO BUOPO-
M300paKeHHUsI, YTO MTO3BOJIHUT OTPEICIISATh IMOIIMOHAJIBHBIE, TIOBEIEHIYECKHIE U TICHXO0-
(U3MOIOrNYECKHE TapaMeTPhl YeJIOBeKa ObICTpee U TOUHEE, YEM B HACTOSILIIEE BPEMSI.
[Iponecc MUKPOBUOPALIMH T'OJOBBI, IPH KKYIIEHCS MPOCTOTE, JOCTATOYHO CIIOKEH
JUISL OTIMCAHUS U BKITIOYAET B ce0sl 3JIEMEHTHI IMCKPETHOTO IBM)KEHHS M IICHTPATH30-
BAHHOTO YIIPABJICHUS, OMTUCAHHOTO bepHIITEITHOM, TaK W HENMPEPBHIBHON pedIeKCHOM
PpaObOoThI MBILII C paclpele/IeHHBIM yIpaBlieHHeM, onrcaHHbIM Popaxepom. I1peo0-
JaflaHue AMCKPETHOM MM HENMpPEepBhIBHON COCTABJISIOIIEH ONMpEeAeseTcsl TEKYIUM
MCUX0(HU3NOTOTHUECKIM COCTOSIHUEM HCCIIEyEeMOTO YelIOBeKa.

JononHuTtenbHble mMmaTtepuanbi

TTosHbIe TaHHBIE MPOBEICHHBIX UCCIIEI0BAHMI JOCTYITHBI IS 3arpy3KH Ha CChUTKE
https://psymaker.com/downloads/discret.zip

IIporpamma MI-Sins, mo3BoIsIOIIAs U3MEPSATH JTHO00E IBUKECHHUE B JIBYX PEIKUMAX

C pa3MMYHBIMU HACTPOIKaMHU TEXHOJIOTHH BUOpoHn30o0pakeHus B pexxumax Typoo u Mukpo,
pacmnionioskena Ha cebuike https:/psymaker.com/downloads/setupMI_Sins.exe
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3aknoyeHue

[IpoBeneHHbIE UCCIEIOBAHKS UCKPETHOCTH MUKPOBHOPAIIMI TOJIOBBI YeJIOBEKa
[I03BOJIMJIN YCTAHOBUTH ONTUMAJIbHBIE HACTPOMKHU TEXHOJIOIMU BUOPON300paKeHUs
JUISL pa3IMYHbIX IPUMEHEHUH CUCTEMBI U TIO3BOJIMIN OOBEKTUBHO CPABHUTH PEKUMBI
Typ6o 1 Mukpo. [lonyueHHsie pe3yabTaTsl cpaBHeHHS pexuMoB Typoo u Mukpo
MOKa3aJu, YTO CYHIECTBYET BO3MOXXHOCTh 0OMEHa MOIITHOCTH 0Opa0OTKH BHAEO Ha
BpeMsI U3MEpEeHUs U1 (PUKCUPOBAHHON TOUHOCTH N3MEPEHUS CPEAHUX 3HAUECHUH I1a-
pameTpoB BHOponzoOpaxeHus. TOUHOCTh M3MepeHHs apaMeTpoB MUKPOBHOpaLINU
TOJIOBBI, TTOJy4aeMast 3a KopoTkoe Bpems B peskume Typ6o (=30 I'i), MoxkeT OBbITH
JOCTUTHYTA 3a OoJiee JMTeNnbHOE BpeMsl B pesxkume Mukpo (f=5 I'm). dusnueckas
HE3aBUCHUMOCTh pPexXuMOB Typ0o 1 MuKpo TToka3ajia HauboIbITy0 HHOOPMAaTHBHOCTh
BEJIMYMHBI TUCKPETa HAKOIUICHNS! MEXKKaJPOBOM Pa3HOCTH Kak 0a30BOTO 3JIEMEHTa
OIIpEe/ICIICHHsI KOJIMYECTBA MUKPOBUOpALNI U ABHKEHHI, COBEPILIAEMBIX YETIOBEKOM.
Bpemennoii muanazon puckpetm3anuu 100-200 Mc moka3aH Kak ONTUMAIBHBIN TIpy
HCCIIE0BaHUM MUKPOBHUOpALIMi FOJIOBBI YeI0BeKa, IpudeM Ajst pexuma TypOo, npu
a"anm3e ObIcTphIX [IDP, mpeamouTuTenhbHBIM SBISETCS MUHAMAJIBHBIN fuckpeT 100 Mc
(MexxkaznpoBas pazHuLa Mexay 1 1 4 kagpom). BakHbIM paKTHUECKUM CIEJCTBUEM
MIPOBEZICHHOT'O MCCIIE0BAHUS SBIIETCS TOKA3aHHAs! BO3MOYKHOCTB HAJ/ISKHOTO pacyera
TapamMeTpoB MUKPOBHOpAIHiA TOIOBH B pexume Typbo ¢ Hactpoitkamu (f=30 I'm,
d=100 mc wm 4 xanpa, N=25 kagpos, T=1 c), mo3Bossitomiero 3a 1 cekyHmy omnpe-
nensite [IOC yenoBeka, uTo KpaiiHe HEOOXOAMMO TSI MHOKECTBA CUCTEM KOHTPOJIS
OezonacHoCTH. J{pyruM BasKHBIM CIIEJICTBHEM IIPOBEACHHOTO HCCIICIOBAHUS SIBIISIETCS
[IOKa3aHHAsI BO3MOKHOCTb TOYHOI'O OIPEIEICHHS CUXO(U3UOTOTMIECKOTO COCTOSIHUS
P HU3KOM yacToTe omnpoca B pexume Mukpo (f=5 I'n, d=200 mc, N=100 xaapos,
T=20 c), momyckaronias UCroIb30BaHUE CUCTEM BHOPOM300pasKeH s IS TPUMEHEHHUH,
B KOTOPBIX HET OTPaHUYEHUI BPEMEHN KOHTPOJIS 32 UCTIBITYEMbIM.

B xoze nccnenoBanust AMCKPETHOCTH pa3pabOTaHbl HOBbIE (DYHKLIUH IIPOTrPaMMBbL
[Ipodaiinep+ (cHHXpOHHOE HCCIIEAOBAaHUE TUHAMUKH JIBUKEHUI C IBYMS HE3aBU-
CHUMBIMH KaHallaMH 00pa0OTKH BUIEO), MPEBPATUBIINE €€ B YHUKAJIbHBIA METOJ
WCCIIEIOBAHUS JBMKEHUN U MUKpOBHOpauuii. B Mupe, mpakTHuecku, OTCyTCTBYIOT
BO3MO’KHOCTH HaOJI0AaTh U U3MEPATh OJHO SIBJIEHUE C METPOJIOTHYECKON TOYHO-
CTBIO C pa3HBIX CTOpPOH. /IByxkaHanmpHas nporpamma lIpodaitnep+ (MI-Sins) mo-
3BOJISIET aHAIM3UPOBATH ABMKEHHSI, TICUXO(PU3UOTIOTHYECKOE COCTOSIHUE, SMOLIUH,
MTOBeIEHYECKHE TapaMeTpsl OJHOBPEMEHHO U C Pa3HOM JUCKPETHOCTHIO, UTO JIEJIaeT
€€ MPOCTHIM, JOCTYIIHBIM H YHUKAJIBHBIM HHCTPYMEHTOM B pyKax HCCIEI0BATEICH.
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MaTtemaTu4yeCcKuii NOUCK B3aMMOCBA3N MeXAYy NoKasaTensimu
pas3nuMyHOM NpupoAbl HA NpUMepe aHanusa pe3ynbLTaToB
ncuxomM3nonorn4yeckoro TeCTUpPOBaHUA C UCNOMb30BaHUEM
nporpammbl Mpodannep+

A. @. bobpos, J1. . ®opmyHamosa, H. J1. lpockypsikosa, FO. B. Jluxayes

denepanbHoe rocyaapcTBeHHOe OroKeTHOE yupexaeHue «ocyaapCTBEHHbIN
Hay4HbIV LeHTp Poccunckon Pegepaumm — GeaepanbHbIi MEAULIMHCKAI
6uodusmyecknii LeHTp umexmn A. W. bypHassHa» ®MBA Poccuu, r. Mocksa,
baf-vemk@mail.ru

Annomayua: Paccmompenvt MHO2OMepHble MamemamuyecKue Memoovl Oasi NOUCKA
83AUMOCEAZU MEHCOY MEOUKO-OUONIO2ULECKUMU NOKA3AMENAMU PASTUYHOU NPUPOObL, BbLOETAEMbIX
6 COOMBEMCMBUL ¢ Uepapxuell pasiuyHblil QYHKYUll Opeanusma; akmopHulil U KAHOHUYECKUU
Koppenayuonnslll ananus. Jlocuka u pesyromamol ux npumeHeHus 0eMOHCMPUPYIOMcs Ha
Pe3YIbMamax aHaiu3a OMmKpeimou 6asvl OAHHLIX NCUXOPDUUOIOSUYECKO20/NCUXONOULECKO20
mecmuposanus ¢ UCnoab3osanuem npoepammel llpogaiinep+. Obcysxcoaemces kiaccugpurayus
MHOXMCECBEHHbIX UHMENNeKMO8 05l paDOMHUKO8 ONACHBIX NPOUZBOOCE, ONNO3UNHOE Wl NPSAMOe
OUXOMOMUYECKoe COOMEEMCMEUE MeHCOY HUMU NPU MeCmMUposanul ¢ 16-ceKyHOHbIM UHMEPBAIOM
Mmedncoy cmumynamu (npoepavma BubpaMH). Obcysrcoaemces usmenenue hakmopHou CmpyKnypul
MHOMHCECNEEHHBIX UHMEIIEKIN08 NPU MeCmuposanuu 8 pexcume npoepammul Ilpoghaiinep+ (5 cex
UHMeEPBANbL MeHCOY Cmumyaamu). AHanu3 63aumocesnsu NCuxoQu3uUoI02UIecKux peaKyuu Ha
CMUMYbL OYeHKU CNOCOOHOCMell U MOPATIbHBIX KAYecms NOKA3Al UX 8bICOKOE COOMBENCmeue
(koagphuyuenm kanonuueckou koppenayuu paser 0,82), umo 06ycno61eHo 0OUHAKOBLIM YPOGHEM
aKmueayuu HepeHou CUCMEeMbl 6He 3a8UCUMOCMU OM Xapaxkmepa cmumyid. Bsaumocsnsw
OANbHBIX OYEHOK IMUX XAPAKMEPUCUK CYUeCMBEHHO Huce. KOdhduyuenm KaHOHUYeCcKol
xkoppensyuu pasen 0,32. 9mo ceudemenbcmeayem, 4mo OAIbHble XAPAKMEPUCTIUKU, 8 OMAUYUE OM
NCUXOPUUONO2UHECKUX Pearyuil, ABNAIOMCA OMHOCUMENbHO He3agucumbimu. Tlokasano ycunenue
63aumocsssu 00 0,52 y nuy ¢ HanpsaxceHuem MexaHusmMos NCUXU4eckol adanmayuu

Knroueswie cnosa: muxkposubpayus, eubpouzodopaxcernue, NCUXOPUUOI02UYECKaAs PeaKyus,
MHOJHCECMBEHHBII UHMEIIEKM, OMPUYamenbHblie NCUXOI0UIecKUe Ka4ecmesd, KOppeiayuoHHbll
KApKac, KAHOHUYeCKAsi KOppensyus, (PaKxmopHulil ananus.

Mathematical Search for the Relationship Between
Indicators of Different Nature on the Example
of the Results Analysis of Psychophysiological Testing by
Blitz Judgment Program
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Yu. V. Likhachev
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Abstract: Multidimensional mathematical methods are considered to search for the relationship
between biomedical indicators of various nature, allocated in accordance with the hierarchy of
various body functions: factorial and canonical correlation analysis. The logic and results of
their application are demonstrated based on the results of an analysis of an open database of
psychophysiological/psychological testing using Blitz Judgment program (BJP). The classification
of multiple intelligences (MI) for workers in hazardous industries, the oppositional or direct
dichotomous correspondence between them when tested with a 16-second interval between stimuli
(vibration program) is discussed. The change in the factor structure of MI during testing in BJP
mode (5 sec intervals between stimuli) is discussed. The analysis of the relationship between
psychophysiological responses to stimuli of assessment of MI and personality vices showed their
high correspondence (the coefficient of canonical correlation is 0.82), which is due to the same
level of activation of the nervous system, regardless of the nature of the stimulus. The correlation
of the scores of these characteristics is significantly lower: the canonical correlation coefficient is
0.32. This indicates these characteristics are relatively independent. It is shown that the relationship
increases to 0.52 in persons with stress of the mechanisms of mental adaptation

Keywords: microvibration, vibraimage, psychophysiological response, multiple intelligences,
personality vices, correlation framework, canonical correlation, factor analysis.

BBepeHue

[Tpu pazpaboTke 110001 HOBOM METOAMKU WM ITPOrPAMMHOTO MPOIYKTa HACTYyIa-
€T 3TaIl OCMBICIICHHUS PE3yIbTaTOB €r0 MPAKTHUECKOro NpuMeHeHus. B momHoi Mepe
9TO Kacaercs nporpammsl [Ipodaitnep+ (Munkun, Hukonaenko, 2022; HukonaeHko,
MunkuH, 2022), npeHa3sHaYeHHON JUTA HEHPOIMHTBUCTUYECKOTO PO aiInHra JInd-
HoctH. [To MHEeHHIO ee pa3pabOTYNKOB, OHA CIIOCOOHA 3aMEHHUTH 110 HH(POPMATHBHO-
CTH TICUXOJIOTUYECKUE OMTPOCHUKH, COJICPIKAIINE 3HAUUTEIHHO OOJIbIIIee KOTMYECTBO
MPEIbSBISIEMBIX BOIPOCOB U CTUMYJIOB. B oTiinunu oT 60NbLIIMHCTBA U3 HUX B MIPO-
rpamme [podaiinep+ npu ncuxorU3nOIOrHIecKOM TECTHPOBAHUH HCIOIB3YETCSI
MEHbILIEe KOJIMUYECTBO NpeAbsBIseMbIX CTUMYJIOB. KpoMe Toro, peructpupyemas
ncuxoduzuonorundeckas peakuus ([1OP) ucneiryemoro npu npeabsBICHUN CTUMYJIA
MO3BOJISIET ONPEACIIATH €ro MCUX03MOLNOHAIBHYO 3HAYMMOCTb.

B namreit npeapinymeit cratbe (boOpoB u ap., 2023) ObLIO MOKa3aHO, YTO AaXkKe
TP MaJTBIX KOA((HUITHEHTAX TAPHOU KOPPEIIAIHH, TIPEABAPUTEIbHAS CTPATH(DHKAIIH
BBIOOPKH M BBIYHMCIICHUE B KQXKIOW CTpaTe MHOTOMEPHBIX KOA(P(PHUIMEHTOB KAHOHH-
YEeCKOIl KOppeJIsILUH M03BOJISIET YCTAHOBUTH allpMOPHO HEOUEBUIHbBIE B3aUMOCBSI3H
nokazaTeJiel cnocoOHOCTEe! M MOpaNTbHBIX KadecTB. [IpuyeM crpaTudukanus BEIOOp-
KU MO>KET OBITH 0 Pa3JINYHBIM 110 KJIACCUPULIUPYIOLUIMM PU3HAKAM: CO3HATEIbHOM
n/unm 6ecco3HaTeIbHON peakuy Ha BOMPOCH U CTUMYJIBI OLICHKH MHOKECTBEHHOTO
HHTEJUIEKTa, MOPAJIbHBIX KaueCTB U UX coueranusi. Kaxplil BapuaHT cTpaTuUKaLum
MOJKET J1aTh Pa3JIMYHbIE [0 XapaKTepy CBSI3M M HOBBIE MHTErpajbHbIE MMOKa3aTeIN
OLIEHKH (DYHKIIMOHAJIBLHOTO COCTOSIHUS ¥ JIMUHOCTH YEJIOBEKA.

B nacTosimiell cratbe MpUBOJATCSA pe3yibTaThl MCCIEJOBAaHUN B3aUMOCBS3H
CITOCOOHOCTEH M MOPAJIBHBIX KA4eCTB UEJIOBEKA ISl BRIOOPKHU OOJBIIIETO pazMepa
(1002 genoBeka) ¢ onucaHneM U3MEHEHUs! (PaKTOPHOH CTPYKTYpbI OKa3aTeseil MHO-
YKECTBEHHO MHTEIUIEKTa Ipu 16-cexyHHOM (mporpamma BubpaMU) u 5-cexyHaHOM
HHTEpBaJie MEeXly cTUMYyJIaMu (mporpamma IIpodaiinep).
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MaTtepuanbl n meToAbl

JlaHHOe HccienoBaHNEe OCHOBAHO Ha aHajiu3e 0a3bl JaHHBIX PE3yJIbTATOB Te-
crupoBanuii 1002 ucnsiTyeMbix nporpammoit Ilpodaiinep+, Brirouaromeit nse
npenpinymue 6a3pl JanHbIx 302 pe3ynapTaToB TecTrpoBanus (MuHkuH u ap., 2023)
u 6a3y ganabix 500 ucnbiTyemsix (CeauH u ap., 2023), TONONTHEHHYIO pe3yIbTaTaMu,
nosrydeHHbIMU ¢ MapTa 2021 mo HosOps 2023 rona. [lanabie ObITH T100E3HO TIPEo-
crasieHbl B. A. MunkuabiM. Taxoke ObUTH UCIIONIBb30BaHbI PE3YJIbTaThl TECTUPOBAHUS
242 pabOTHUKOB OJJHOTO M3 TIPEANIPUATHI AaTOMHON OTPACTH C UCTIOJIb30BAaHUEM IIPO-
rpammer BubpaMU.

MaremaTrnueckas 06padoTKa JaHHBIX TPOBOIMIIACEH C UCTIOJIB30BAaHUEM TIPOTpaM-
Mbl STATISTICA v.13.0.

Pe3yn bTaTbl UCCrieaoBaHUA

MaTteMaTHueCcKUi MOMCK B3aMMOCBSI3M MEXIY IOKa3aTelsIMH Pa3IMuHON
MIPUPOJIBI B KHUBBIX CHCTEMaxX CBA3aH B MEPBYIO Oouepejb C M3YyUYEHHEM HX KOp-
PEJALMOHHBIX B3aUMOOTHOIEHUH. KoppennpoBaHHOCTh MEIUKO-OHOIOTHYECKUX
MoKazaTesel OTpakaeT KOPPENIIHOHHYIO CTPYKTYPY OHOJIOTHYECKUX 00BEKTOB.
[TpuHLMD KOppensunuy 03Ha4YaeT, YTO BCE OpraHbl ;KUBOTO OPraHU3Ma COCTaBIISIIOT
€JMHYIO CUCTEMY M 3aBUCST APYT OT Jpyra HacTOJIbKO, YTO U3MEHEHUE OJTHOM U3
HUX BEJET K U3MEHEHHI0 Ipyroi. Cucremy cBs3ei MEXy MPU3HAKAMU Ha3bIBAIOT
KOPPEJALMOHHON CTPYKTypoii 00bekTa. KoppensnuoHHble B3aMMOOTHOILIEHUS CO-
CTaBJISIIOT 1OCTATOYHO YCTOHUUBBIN «KOPPEILHOHHBINA KapKacy (YHKIMOHAIBHOTO
coctosiHuA. OTX0A OT COCTOSHUS TMHAMHUYECKOI0 PaBHOBECHS BBI3bIBAET KaK W3-
MEHEHUE CBS3EH MEXIy Pa3IMYHbIMU II0KA3aTesIMH, TAK U BO3HUKHOBEHHUE HOBBIX,
JIOTIOJTHUTENbHBIX. MI3MEeHEeHNEe KOpPENSIIMOHHBIX B3aUMOOTHOLIEHUH XapaKkTepu-
3yeT CABUTH B LIEHTPAIN3AINH YIIPABICHUS Pa3TMIHBIMU QYyHKIIUSIMHA OpTraHn3Ma
U SBISIETCS OJHUM M3 HanOoJiee PAaHHUX NMPU3HAKOB HAPYLICHHs YCTOWYUBOCTH
opraHmu3Ma.

KoppensiuronHble B3aMMOOTHOIIEHHS U3y4YalOTCs TyTEM BBIUMCIIEHUS MapHbIX,
MHOKECTBEHHBIX KO3 (QHUIIMEHTOB KOPPEISINH, a TaKKe MeToJaMH (pakTOpHOTO
U KaHOHHMYecKoro xoppessnuoHHoro ananmuza (Kum [x.—O., 1989). Yka3auusle
METOJIBI TIO3BOJISIIOT KIACCU(HUITUPOBATH MTOKA3aTeNN 10 CUJIE NX BHYTPEeHHEH ((hak-
TOPHBIN aHAJIN3) WM BHEIIHEH (KAHOHUYECKUH KOPPEJSLUOHHBINA aHANN3) CBSI3H,
YTO 00JIEryaeT NCCIIeJOBATENIO aHATUTHYECKUN TIONCK U OTIFICAaHWe TIPUYKH, TPHUBO-
JSIIIUX K BBISIBJICHHOH KiIaccu(UKayy, HHTErPaIbHO XapaKTEePU3YIOLIel CTPYKTYpY
CHUCTEMHOTO OTBETa OpraHu3Ma.

@DaKTOpHBIN aHANIN3 M103BOJSIET OOBEJUHNUTH B MHTETPAJIbHbIC «OJIOKNY, KIaCCH-
¢unmpoBate HanboIee KOPPETUPOBAHHBIC MEXKIY COOOW MEepBUYHBIC MTOKA3aTEIH.
AHaJn3 Kaxa0ro U3 «0J0KOBY» (Ha3bIBaEMbIX JATCHTHBIMHU (DAKTOPAaMH) JaeT HC-
clieZioBaTeNt0 HH(OPMAHIO ISl TIOUCKA MEPBONPUYHH O0bEAMHEHUS MTEPBUYHBIX
[oKa3artesei, 3a KOTOPbIMU CTOAT MHTETPaJIbHbIE MEXaHU3Mbl CUCTEMHOTO OTBETA
OpraHusma.
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B tabmune 1 npuBenena ¢akropHasi CTpyKTypa IKajl MHOXKECTBEHHOTO MHTEJ-
JiekTa (CocoOHOCTEH ) paOOTHUKOB MPEINPUATHS aTOMHOM oTpaciiu. TecTupoBaHue
MIPOBOJMIIOCH C MCIIOJIb30BaHHEM IporpaMMbel BubpaMU (epuon npenbsBieHus
cTuMyIoB 16—17 cexyH1), OI[CHUBAIOIICH XapaKTEPUCTUKH JIMIHOCTH B KOM(OPTHOH
o0CTaHOBKe.

Tabnuua 1

dakTopHas cTpyKkTypa xapakrepuctuk MU obcnenoBaHHbIX (hakTopHble Harpy3ku MeHblue 0,4
B Tabnuuy He BKIOYEHBI) NPY TECTUPOBaHMKU nporpammon BubpaMn

HaumeHoBaHue HaumeHoBaHune dakTopoB
nokasarernen F,_MW F,_ MW Fy MW F, MW Fs MU Fe MW
1BU 0,82
20U 0,80
3NM 0,87
4BK -0,81
5BI1 0,49
6rpP 0,91
™I 0,80
8MP -0,44
arB 0,82
10BJ1 -0,88
11BA —-0,81
12MI1 -0,86
% 0BbACHAEMOI 14,9 13,7 12,4 1,3 8,7 8,3
obuien gucnepcum
Mpumeyanune: BJl — BHyTpunu4yHocTHbI, ®U — dunocodekun, JIM — Jlornko-MaremaTtnyeckun,
BK — BwusHec-Kommepueckuin, BI1 — BusyanbHo-lNpocTpaHcTBeHHbI, [P — [lpupoaHbin,
MO — MortopHo-ABuratenbHbii, MP — My3bikanbHo-Putmumdeckuin, MB — [logBwkHUYECKUNR,

BJ1 — Bepb6anbHo-JnHremnctuyeckmin, BA — KpeatusHbii, MJT — MeXNMYHOCTHbIV MHTENIEKT.

C nepsbiM paxkropom F, MU nonoxurensuo koppenupyet JIM (3Hauenune daxk-
TopHoit Harpy3ku 0,87), orpunatensuo — BJI (3Hauenue dakroproit Harpy3ku —0,88).
JanHbIi dakTop XapaKTepu3yeT COOTHOIIEHUE/0allaHC JIOTHKO-MATEMaTHIECKOTO
1 BepOaIbHO-TMHTBUCTUYECKUH HHTEIUIEKTOB: CIIOCOOHOCTH PabOTHHKA ONIEPUPOBATH
YHCIaMH U JIeNaTh TOYHBIE IPOTHO3BI, ONEPUPOBATH A0CTPAKTHBIMU MTOHATHSIMH, TOH-
Ko mu(depeHIpoBaTh MPUINHHO-CIICICTBEHHBIC CBS3H, COXPAHsIS TIPH 3TOM YMECHHUE
JIETKO M3BSICHATHCS, BepOabHO JOHECTH WH(MOpMAIHIo 10 cobecemHnka. JlaHHbIHA
(dakTop sBISETCS CaMbIM JIAOMIIBHBIM U O0BSCHSIET HAMOOJBIIUI MPOICHT 00LIeH
mucnepenn: 14,9%. XapakTepuCTHKH, OMMCHIBAEMbIE JaHHBIM (aKTOPOM, UMEIOT
HETIOCPEICTBEHHOE OTHOLICHHE K PO(ECCHOHATBEHON e TEIbHOCTH.

C Bropsm akTopom F, MU nmonoxuTtenbHO KOppenupyeT BHY TPHINYHOCTHBIN
(3nauenue (akropHoi Harpy3ku 0,82), OTpULATETBHO — MEKINYHOCTHBIN (3HAYCHUE
(haxTopHoi Harpy3ku —0,86) HHTEICKTHL. JlaHHBIN (hakTop XapaKTepru3yeT COOTHO-
meHue/6anaHc BHyTPUINYHOCTHOTO U MEXIMYHOCTHOro uHTemiekra. F, MU orpa-
JKaeT CIIOCOOHOCTh PabOTHUKA COCPEAOTOUNTRCS, TIPU HEOOXOIUMOCTH abCcTparupo-
BaThCA OT MPOUCXOSIIETO U HANTH €JMHCTBEHHO NPaBHIIbLHOE PELICHUE, B KOTOPOM
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ecTb HeoOXoauMocCTb. [Ipu 3ToM yMeTs Hala)KuBaTh COLMAIbHBIE KOHTAKTHI, pabo-
TaTh B KOJUICKTUBE, YETKO 0003HAYUTH CBOIO MO3HIIMIO, IPUHUMAS BO BHHMaHUE
y’Ke CIIOKHUBILEECS] MHEHUE KOJUIEKTHBA, IOHUMATh U MIPABUIBHO HHTEPIIPETUPOBATD
MOBEJICHUSI U HACTPOCHUSI OKPYXKAIOIIUX H JIp. XapaKTepPUCTUKHU, ONMHChIBACMEBIE
JaHHBIM (PaKTOPOM, HMEIOT HENOCPEICTBEHHOE OTHOIICHHE K MPOPECCHOHATIBHOM
nesitensHoCcTH. DakTop 00bsacHseT 13,7% olmmen aucnepcun.

C tpetbuM Qakropom F; MU nonoxurensHo koppenupyer Gpuaocopcko-uccie-
JOBaTeNbCKui (3HaueHune (akTopHol Harpys3ku 0,8), oTpunaTeIbHO — GOreMHO-ap-
TUCTUYECKNI MHTEIIEKTHI (3HaueHue (akropHoit Harpysku —0,81). B daxrop F; MH
C He3HauuTeNbHOU (akTopHOU Harpy3koi (—0,44) Bomen Takke My3bIKaJbHO-PUT-
mudeckuii naTeruiekT (MP). JlanHbIi (akTop XapakTepu3yeT COOTHOIIeHHe/0anaHc
¢dunocodcko-nccne1oBaTeNIbCKOro ¥ 0OreMHO-apTHCTHUECKOTO THIIOB WHTEIJICKTa
1 OTpakaeT COCOOHOCTH YeJI0BEKa K IT100aJIbHBIM YMO3AKIIOUSHUS; YMEHUIO (opMy-
TMPOBaTh PUIOCOPCKHE BONPOCHI O TOJIUTHKE, KU3HH, TPUPOAE KU3HU M CMEPTH, aHa-
JIM3 9K3UCTEHIMANbHBIX pobiem. IloapasymeBaer noka3aTenbHOCTh U LIETOCTHOCTS,
JIMIICHHBIE SMOIMOHATLHO-TUYHOCTHON noftoruiekn. Cdepa HHTEPECOB TAKOTO YesoBe-
Ka JIOKUT 32 IpesiesIaMy OOBbIACHHBIX U PYTUHHBIX A€, B 00J1aCTU ITTyOMHHBIX aCIIEKTOB
MUPO3JaHus ¥ PyHIaMEHTAIBHBIX TeopHid. [IpoTHBOMONOKHBIE ()YHKIMN BHITOTHSET
0OOreMHO-apTUCTUYECKUH HHTEIUIEKT, IJIs1 KOTOPOIO 3MOLMOHAIBHBINA 1 TMYHOCTHBIN
¢axrop Beaymue. OOLIECTBEHHOE TIPU3HAHUE MTOJMEHSETCS] BHEITHEH aTpHOYTHKOM
001IecTBeHHOTO BHUMaHUA. TaM, T1e prrocopcko-ncciaeroBaTeIbCKIi HHTEIICKT
OyzeT OPHEHTHPOBAaH Ha MOUCK 3aKOHOMEPHOCTH, OOreMHO-apTHCTHUECKUH — Ha
JEMOHCTPALIMIO0 UCKIIOUUTEIbHOCTH, I'POTECKa. XapaKTEPUCTUKU, OIUCHIBAEMbIE
JaHHBIM (PaKTOPOM, UMEIOT HEMOCPEICTBEHHOE OTHOLICHHE K MPodecCHOHaIbHOM
nesitensHOCTH. DakTop 00wsicHseT 12,4% o0mieit aucnepcun.

C 4-m daxropom F, MU orpunarensHo koppenupyer 6usHec-kopblcTHBIH (BK)
(3HaueHue pakTopHOi Harpysku —0,81), monokuTeabHO — noaBwkHUYecKui ([1B)
(3nauenue paxropHoii Harpy3ku 0,82) uHresuiekTsl. B cooTHOmEHNN OU3HEC-KOPBICT-
HOTO Y MOJBM)KHUYECKOTO WHTEJUIEKTa ONMPEACIISIONIMM MOMEHTOM BBICTYTIAET JINOO
STOUCTHYECKHH MOTHB KOPBICTH, TM0O0 aJIbTPYUCTHUECKUI MOTHB CAMOOTAAYH, PAOOTHI
Ha obriee Oxaro. [IpuBep >keHHOCTh K OM3HEC-KOPBICTHOMY WM TOABHKHHYECKOMY
HHTEIUIEKTY OTPa)KaeT MOTPEOHOCTh PeaIn30BbIBATE BCE MHOIO00pa3He MMEIOILUXCSI
CIIOCOOHOCTEH B COOTBETCTBUH C )KU3HEHHOU MO3UITHEH. XapaKTePUCTUKH, OTIHChIBAC-
MBI€ IAHHBIM (haKTOPOM, IMEIOT HEIIOCPECTBEHHOE OTHOILLICHUE K IPO(ECCHOHATBHOM
nesitenbHocTH. Jlanubii akrop oobscHsier 11,3% obieit quctepcu.

C 5-m dakropom F;_ MU nonoxxutensHO KOPPENTUPYIOT BU3yallbHO-IIPOCTPAH-
crBeHHblil (BIT) (3Hauenue QaxtopHoit Harpy3ku 0,49) U MOTOPHO-IBUTATEIb-
vb1ii (M/]) (3Haduenue ¢akropHoit Harpy3ku 0,8) wHTEIUIEKTHI. OOIMIMIA TOIOXKU-
TENbHBIN 3HAK (DaKTOPHBIX HATPY30K CBUAETEILCTBYET O TOM, YTO OHH, B OTIHYHH
OT KOMIIOHEHT BBIILICOIIMCAHHBIX ()aKTOPOB, HE SIBJIIOTCS ONIIO3UTHBIMH, a XapaK-
TEPU3YIOT IPUPOJHOE MIIM Pa3BUTOE CBOMCTBO PaOOTHHKA BOCIIPHHUMATDH OKpPYKa-
IOLIME IPEAMETHI U SIBJICHUS B TPEXMEPHOM IIPOCTPAHCTBE, BHE 3aBUCHMOCTH OT UX
HCXOJIHOTO TIOJOKEHUSI, TMHAMUKH W BBIMOJIHEHUS ACHCTBHMN, TPEOYIOIINE XOPOIIO
pPa3BUTON KPYIHOW W/FUITH MEIKOH MOTOPHKH. XapaKTECPUCTUKH, OIHMCHIBAEMBIS
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JaHHBIM (PaKTOPOM, HMEIOT HEMOCPEICTBEHHOE OTHOIIEHHE K MPO(PECCHOHATIBHOM
nesitensHOCTH. DakTop 00BsAcHSET 8,5% 001Iel nucnepcun.

C 6-m ¢axropom F, MU nonoxuTenbHO KOPPENUpPyeT NMPHUPOAHBIA MHTEN-
nekt (IIP) (3mauenme ¢axtopuoit Harpysku 0,91). Jlanusiii daxkTop oTpakaer
XapaKTePUCTUKU PaOOTHHKA, HEMMEIOIME, Ha HAIl B3TJIs11, HEIOCPEACTBEHHOT'O OT-
HOIIIEHHUS K MPOQeCcCHOHATFHOMN AesITeNbHOCTH. YenoBek ¢ MPUPOAHBIM HHTEIJIEKTOM
TECHO CBSI3bIBACT CeOsl C OKPYKAIOLIMM MHPOM, TOHKO AuddepeHupyeT Manenue
acreKThl ero npeodpazoBanus. CIUsSHIE C TPUPOIOH AJIS TAaKUX JIIOACH — CHHTE3
€CTECTBEHHOIO M [yXOBHOT0 Hauasna. JlaHHelil pakTop 0ObACHAET HAMMEHBLINH MTPO-
nent obmein aucnepcun: 8,3%. To ecTs, BapuabeIbHOCTh OTBETOB HA CBSI3AHHBIC
C €ro OLIEHKOW BONPOCH! OblIa HANMEHbLICH.

Kak ormeuaercs B Monorpaduu (MunkuH, Hukonaenko, 2017), MHOKeCTBEHHBIE
MHTEJUICKTHI B3aMMHO JOMOJIHAIOT APYT ApyTra, OTpaxkast HeJOCTHOCTb IICUXUYECKOM
OpraHu3anuu yengoseka (puc. 1).

1 Bayrpuangnocthsiii (BH)
2 ®dunocodexo-Uccnenoparensexuii (UT)
3 Joruxo-MaTtemaTuueckuii (JIM)

4 buznec-Kopsictasiii (BK)
5 BusyansHo-npocrpancTBeHHbIi (BII)

6 Ipuponuerii (I1P)

7 Motopuo-Burareasnsiii (M) —l
8 MysbikanbHo-Purmuueckuii (MP)

9 Nopemxuuueckuii (I1IB)
10 Bep6ansno-JIunrsucruueckuii (BJI)
11 Boremuo-Aptuctuueckuii (bA)
12 MexmanocTabiii (MJI)

Puc. 1. PacwupeHHas u OononHeHHas Knaccugbukayusi MHOXEeCMBEeHHbIX UHMEs/IeKIMo8
no lapdoHepy (MuHkuH, Hukonaexko, 2017)

[pencraBnennas B tTabuune 1 gakTopHas cTpyKTypa MHOKECTBEHHBIX MHTEI-
JIEKTOB IIO3BOJISICT YTOUHUTD €€ 1751 pAOOTHUKOB OMACHBIX IIPOU3BOICTB (puc. 2).

B cooTBeTcTBHU € 3KCIIEPUMEHTANBHBIMU JAHHBIMU OOBEKTHBHBIM MaTeMaTuye-
CKMM METOZIOM YCTaHOBJIEHO HAJIMYUE ONIO3UTHOTO MM MPSIMOTO TUXOTOMHUYECKOTO
COOTBETCTBHS MEKAY Pa3IHYHBIMA MHOXKECTBCHHBIMU UHTEIJICKTaMU (3HAKU «+/-»
Ha pUCYHKE 2). B OoNmo3suTHOM COOTBETCTBUHM HAXOIATCS JOIMKO-MaTeMaTHUECKHUM
1 BepOAIbHO-THHIBUCTHYECKH; BHYTPUIMYHOCTHBI M MEXIUYHOCTHBIN; (HUiIo-
co(pcko-uccIe0BaTENbCKI N OU3HEC-KOPBICTHBIM WHTEIJIEKTHI. DTO COOTBETCTBY-
et xnaccudukanuu B. A. Munkuna u f1. H. Hukonaenko (puc. 1). PamkupoBanue
YKa3aHHBIX I1ap B COOTBETCTBUHU C % MOKa3aHHOW OOIIeH ANCHEPCUH MO3BOJINIO
PacIoJIOKUTh UX B MOPsAKE MHPOPMATHBHOCTH B MCUXUYECKOW OpraHU3alliy pa-
OOTHMKOB OIIACHBIX NMPOU3BOACTB. Ha pucyHKe 2 3TO OTpaskeHO B BUIE HEpapXUU
BJIO’KEHHBIX CTPYKTYP BHEIIHUX KOHTYpPOB CBSI3U.
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Puc. 2. Knaccughukayusi MHOXXeCmEEHHbIX UHMEIEKMOo8
0nsi pabomHuUKO8 ornacHbIX rpou3soocms

OTinyueM OT MOJIENH PUCYHKA 1, SBIISETCS TO, YTO JUIsl pAOOTHHKOB OTIACHBIX
IIPOU3BOJICTB BU3YaJIbHO-IIPOCTPAHCTBEHHBII U MOTOPHO-JBUTATEIbHBIA UHTEI-
JIEKTHl HAXOMATCA B MPSAMOHN CBS3H. DTO CBSI3aHO C T€M, YTO MPOQeCCHOHATbHAS
JeSITeIbHOCT 00CIIeJOBAaHHBIX CBSI3aHA C MCIIOJIb30BAaHUEM Pa3JInYHOTO, B TOM YHCIIE
Y pyYHOTO0, 00OPYIOBaHMS, JIJIsl BRITIOJHEHHSI CTOSIINX Tepel HUMH 3afad. Takxke
MY3bIKaJIbHO-PUTMUYECKUI UHTEJUIEKT HE COCTABUJI CTPYKTYPHYIO Mapy BU3yallbHO-
IIPOCTPAHCTBEHHOMY, a BOIIET JIOTIOJHUTEIHHBIM DJIEMEHTOM B napy (uinocodceko-
HCCIIEIOBATENLCKUM — OM3HEC-apTUCTHUECKUI MHTEIUIEKTHL. be3 quxoToMmueckon
Tapbl OCTANCSA TAKXKE TMPUPOIHBIN HHTEIIEKT.

B tabnuue 2 npuBenena pakTopHas CTPYKTypa IPU TECTUPOBAHUH C UCIIOIB30-
BaHWEM Tporpammel Ipodaiinep+ ¢ meprogom npeabaBIeHUs CTUMYIIOB 5 CEKYHI,
OIICHUBAIOIIAS XaPAKTEPUCTHKH JIMYHOCTH B CTPECCOBOM 0OCTaHOBKE.

Kax crmemyer u3 nmpuBeneHHBIX TAHHBIX, TECTUPOBAHUE C KOPOTKUM BpEMEHEM
MEX]y CTUMYJIAMH CYIIECTBEHHO H3MEHSIET (PAKTOPHYIO CTPYKTYPY MHOKECTBEHHOTO
nHTeIeKTa. CaMbIM IPKUM OTIIHYHEM SBIISETCS OTCYTCTBHE B (DaKTOpaX OMITO3UTHBIX
(o 3HaKkaM (DaKTOPHBIX HATPY30K) XapaKTEPHUCTHUK.

Jpyrum MeTo10M OIEHKH KOPPENAIIUOHHBIX B3aNMOOTHOIIEHUH MEXKTy MEIUKO-
OHMOJIOTMYECKUMU TTIOKA3aTEeIISIMU SIBJIICTCSI KAHOHMYESCKUI KOPPEISIIUOHHBIN aHAIN3
(Kum Ix.—0., 1989), ucmons3yemblit Tpu HEOOXOTUMOCTH OIICHKH B3aUMOCBSI3H JIBYX
MAaCCHBOB IEPEMEHHBIX Pa3IMYHOr0 Xapakrepa. Hampumep, 1ByX METOIUK OLCHKU
(hyHKIIMOHATHFHOTO COCTOSHUS YCIIOBEKA.
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Ta6bnuuya 2

dakTopHas cTpykTypa xapakrepuctuk MU ob6cnenoBaHHbIX (hakTopHble Harpy3km meHble 0,4
B Tabnumuy He BKIOYEHbI) NPY TECTUPOBaHNMM C UCMOMb30BaHWeM nporpammsbl MNpodannep+

HanmeHoBaHune

HaunmeHoBaHune dakTopoB

nokasartenen

F,_MM

F, MM

F, MM

F, MU

Fy MM

1BA

201

0,61

3JIM

0,77

4BK

0,54

58I

0,64

6P

0,81

7M0

0,64

8MP

0,71

9rB

0,60

10BJ1 0,82
11BA 0,49
12MN 0,87

% 0bbsACHsEMON
obLuei ancnepcum 1 M 10 10 9 9

Kanonunuecknii KOppesSIUOHHBIA aHAIIN3 — METOJ] aHAIHM3a B3aNMOCBSI3eH IBYX
MHOTOMEpPHBIX COBOKYMHOCTEH mpu3HakoB. Cuiia CBS3M MpPHU 3TOM OLIEHMBAETCs
K03 UIMECHTOM KaHOHUYECKOH Koppesiuu. OH SBIIIeTCs 0000IIEHUEM IIIMPOKO
HCIIOIB3YEMBIX K02((UIMEHTOB MapHOU () 1 MHOXECTBEHHOU (R) KOPPETAIINH.
Ecnu r xapakrepusyer Cuily CBS3H MEXKIY JIByMs IPU3HAKAMH: ) <> X; R — OJTHUM
¥ HECKOJIbKMMH IPU3HAKAMHU: } < X1,X,, ... X, TO KOIPPULUCHT KAHOHHYCCKOI
KOPPEJSIIUU XapaKTePU3yeT CHIY CBS3M MEXJy MHOTOMEPHBIMH Ha0OpaMu TpH-
3HAKOB: Y{y.0,, ...V} & X {x %), ... X}

CyTh KQaHOHHYECKOTO KOPPEISIIIMOHHOTO aHAIN3a 3aKJIF0YaeTCsl B MMOMCKE MaK-
CHUMaJIbHO KOPPEIMPOBAHHBIX MEXKIy COOOH JTMHEHHBIX KOMOMHAIIMN HCXOAHBIX Ha-
00pOB MoKa3aTelnei, KOTOpbIe HAa3bIBAIOTCS KAHOHHYECKUMH MIePEMEHHBIME. MeTo,
moA00HO (PaKTOPHOMY aHAJN3Y, MTO3BOJIIECT MONYIUTh (DYHKITMOHAIBHEIE «OJIOKID)
HauboJIlee KOPPEIMPOBAHHBIX MEKIY COOO0I MoKa3aTelneil, HO C y4eTOM B3aMOCBSI3U
Pa3IMYHBIX IPYIIT OKa3areneil Mexy coboii: {X} < {¥}. Cuna cBsA3u MEKAy HUIMU
oreHUBaeTcs K0A(Q(UIIMEHTOM KaHOHUYECKOW KOppeIsiii. AHaIH3 BECOBBIX Ha-
TPY30K 10 «OJI0OKamM» TIOKa3aTesel Mo3BOJISET MPOBECTH aHAIH3 «TIEPBOMPUIHH» UX
00BETMHEHUS W TeX CUCTEMHBIX MEXaHH3MOB, KOTOPBIE OHU OTPaXKaIoT.

Paccmorpum B3amMocBs3b mokazateneil CriocoOHocTH-MopasbHble KauecTBa,
OLICHMBAaEMbIC TIPH TECTUPOBaHUH ITporpamMMoii [Tpodaiinep+.

Ha pucynke 3 nmpeacrasneHs! K03 unmenTsr kanoHmueckoit koppemsamun (KKK)
MeX Iy rcuxoduunonornueckumu peakimsmu (I1OP) va 24 Bonpoca orieHKH criocoo-
HOCTe#H 1 24 BOIIpoca OIIEHKH MOPAJIBHBIX KauecTB (pHc. 3a) U (pakTOpHBIC HATPY3KH/
Beca [IDP B kaHOHMUYECKHX MTEPEMEHHBIX CITOCOOHOCTEH M MOPAITLHBIX KA4eCTB, CO-
OTBETCTBYIOIIUX HAaHOOINbIIeMy K03 (DHUIINEHTY KaHOHHIECKOH Koppersiud (puc. 4).

Kak criemyer w3 moiay4eHHBIX Pe3ylbTaToOB, B3AUMOCBSI3b MCHX0(QU3NOIOTHUECKIX
peakuuii Ha BOMPOCHI OLICHKU CIIOCOOHOCTEH M MOPAIbHBIX KaUeCTB OUYCHb BBHICOKAS:
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KKK=0,82. Jlns packpbITHsi €e cMbICIa HEOOXOIUMO PacCMOTPETh (PaKTOPHYIO
CTPYKTYPY COOTBETCTBYIOIIUX KAHOHHUUECKUX MEPEMEHHBIX (puc. 4).
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Puc. 3. Pesynbmambi oyeHku e3aumocesiau [N®PP Ha eornpockl oueHKU criocobHocmel
u MoparbHbix kadecms 1002 yenosek, npomecmuposaHHbIx ripoepammoli [Npoghatinep+.
YHucro ebiqucnisieMbix KO3ghhuyUueHmMo8 KaHOHUYECKOU KOppensyuu pagHo Yucry
rnokazamerneul 8 MUHUMaIbHOM U3 08yX cpasHUBaeMbIx Habopos
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Puc. 4. ®akmopHas cmpykmypa KaHOHUYeCKUX nepemeHHbIx [NMOP Ha 80rpockl OUeHKU
criocobHocmeu (MI1-MI24) u moparnbHbIx kadecmes (S1-S24)

[TostoxxuTenbHBIC 3HAKKM M OJIM3Kas BelMurHa (PaKTOPHBIX HAIPY30K Ha MOKa3a-
TeJIM Pa3IMYHON TPUPOJIBI TOBOPUT O TOM, 4TO Bhicokasi [IDP Ha BOnpocChl OLIEHKU
criocoOHOCTeH cooTBeTcTBOBasAa BHICOKOM [IDP Ha BOmpockl OlieHKH MOpalibHBIX
kauecTB. 11 Ha000pOT.

Ha PUCYHKE 5 MMPUBECACHBI aHAJIOTUYHBIC JJTAHHBIC, ITOJTYUCHHBIC ITPU OLICHKE B3a-
HAMOCBSI3M OATTBLHBIX OIIEHOK CITOCOOHOCTEH (TIpOoh IS MHOKECTBEHHOTO HHTEIIICKTA)
1 MOPAJIbHBIX KauecTB (IPOQUIST «TPEXOBY).

HOJ’[y‘IeHHI)Ie PE3yabTaThl IOKA3bIBAIOT, YTO CBA3L MCIKAY 63JII:HI>IMI/I OLICHKaMH
crocobHocTeil 1 MopaibHbIX KadecTB Hu3Kas: KKK=0,32. Oto cBunerenscTByeT
0 TOM, 4TO OaJIbHbIE XaPAKTEPUCTUKH SIBJISIIOTCSI OTHOCUTEIIPHO HE3aBUCUMBIMH.
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Puc. 5. Pe3yrnbmambi OUeHKU 83auMOCesi3u barbHbIX Xxapakmepucmuk criocobHocmel
u MoparbHbix kadsecme 1002 yenosek, npomecmuposaHHbIx npozpammol [poghadinep+.
(a) — epachuk KaHOHUYeCKUX Koppenayud, (6) — Quaspamma paccesiHbs banbHbIX
Xapakmepucmuk

O6GcyxaeHne nosny4vyeHHbIX pe3ynbLTaToB

Bri0opka, ncrosabp30BaHHast sl MATEMATHYECKOTO MOUCKA B3AUMOCBSI3U MEXTY I10-
Ka3aTeNsIMH Pa3IMYHON PHPOIBI HA TIPUMEPE aHAIN3a PE3yJIbTaTOB ICHX0(U3Hn0Iorn-
YeCKOr0 TECTHPOBAHMS C HCIIOIB30BaHHeM nporpaMmel [Ipodaiinep, sBisiercs BecbMa
npencraButenbHoi: 1002 uenoseka, cpeanuii Bozpact M =25 ner, CKO=7 net, 29%
KEHILIMHBI, 71% My>K4nHbL. B 11e710M 110 yCpeTHEeHHBIM JAaHHBIM B HEl HET BBLICIICHUSI
KaKUX-TO CIocoOHOCTeH (puc. 6a). [To MopanpbHBIM KadecTBaM MPeoOsIaTarouMu
SIBIISIIOTCS TEIOHUCTHYECKHE YEPTHI: JICHOCTh, YPEBOYTO/IUE H TIIECIaBUe (pHC. 66).6
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Puc. 6. Obwas xapakmepucmuka 8bl60pKu: npogpunu criocobHocmed (a)
U MoparibHbIX kadecms (6)

o

PeanmzoBannsrii B mporpamme [Ipodaiinep+ npuHIMIT TpOBEISHNS TECTUPOBAHUS
¢ OBICTPOI CMEHOM CTHMYJIOB M BOIIPOCOB, IPEABSIBISIEMBIX B HETPAAULIMOHHOM IS
MICUXOJIOTHYECKUX TECTOB PEXKHUME Kapaoke, U3MEHSET XapakTep KOppeasalnOHHON
CTPYKTYPBI MICUXOJIOTHUECKUX TTOKa3zaTesel. YTo ObUIO0 HArIsIIHO TPOJIEMOHCTPH-
POBaHO HA IPUMeEpPE OIIEHKH MHOYKECTBEHHOTO MHTEJIEKTa porpamMmmoit BuopaMU
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u IIpodaiinep+. 310 0€3yCIOBHO MOJOKUTEIBHO CKa3bIBACTCS HA COKPAILCHUH
BpPEMEHH TECTUPOBAHUS, HO TOYHOCTh OIIEHKH caMuXx Ikan MU Hyxnaercs, Ha Hall
B3TJIS1/1, B U3YYEHUH.

YcraHoBIeHHAs! BEICOKas B3auUMOCBsI3b [IDP Ha BOmpock! OLEHKH CIocOOHOCTEH
n MmopanbHbIX kauecTB (KKK=0,82) cBsizaHa ¢ ypoBHEM akTHBallMd HEPBHOM CUCTe-
Mbl. YeMm oH BbllIe, TeM Bhilie [IOP yenoBeka BHE 3aBUCHUMOCTH OT TOTO, HA OLIEHKY
KaKUX TICUXOJIOTHYECKNX KadeCTB 3a/1al0TCS BOTIPOCHI.

Taxoke o)xngaeMol oka3ajach HU3Kas IPYIIOBasl B3aMMOCBSI3b MEX/y IIKaja-
Mu MU u mopaneHbix kauecTB: KKK=0,32. Huzkas mexxcucTeMHasi B3aMOCBA3b
JUTSL JTAL, HAXOJSIIMXCS B COCTOSIHUM HOPMa, SIBJISIETCSI O0IIeld OMOIOTHYEeCKOM
3aKOHOMEPHOCTHIO, OTPAXKAIOMIEH MHUHUMAIbHOE BMEIIATENHCTBO IIEHTPAIBHBIX
KOHTYPOB peryisiuuu (PyHKIHOHAJIBHOI'O COCTOSIHMSI YEJIOBEKa B aBTOHOMHBIE.
MBI 9TO HarjIAJHO BUJEIU HA NPUMEpPE OLIEHKH B3aMMOCBS3HM MOBEIECHUECKUX
U KIeTOYHBIX moka3zatenel (bobpos u ap., 2022). Tak ObUIO YCTAaHOBIEHO, YTO
€CJIH B 1IeJIOM 10 BBIOOpKE KOA(D(PHUIIMEHT KaHOHUYECKOW KOPPEISIUU MEKIY
[I0Ka3aTeasiMu BUOPOU300paKEHUsI U LUTOIC€HETUYECKOI0 CTaTyca JAOCTATOYHO
nHuskuii (KKK=0,32), To a1 1M1 ¢ HU3KUM ypoBHEM (DYHKIIMOHATBHBIX PE3€PBOB
opraHusMa oH yBenuuuaercs 10 0,87.

Ecmu B paMkax pemaemoit 3a1a4n pa3ouTh U3ydaeMylo BRIOOPKY Ha OJTHOPOIHEIE
MOATPYIII U BBIOPATh PE3KO OTINYAIOLIYIOCS OT OCTAIbHBIX (BBIIEJICHO JUIUIICOM Ha
pHUCYHKE 7a), TO B3aUMOCBS3b CIIOCOOHOCTEH W MOpaJIbHBINA Ka4eCTB YCUIMBACTCS:
KKK=0,52. D910 cBsI3aHO C TE€M, YTO B 3Ty TPYMIy MOMAIH JUIA C HAMPSIKCHUEM
MEXaHU3MOB IICUXHYECKOH ananTtanuu (puc. 76). HebmaronpusaTHBIMU MICUXOJIOTH-
YECKUMH Ka4eCTBAMH 3TOH IPYIIIBI SBISIETCS 37I0yNIOTPEOJICHUE aJIKOT0JIEM, 3aBUCT-
JIMBOCTH, TOXOTJINBOCTD, THEBJINBOCTb.
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Puc. 7. Bzaumocsssb criocobHocmel U MopasbHbIX Ka4eCcme y Uy, C Hanpsp»keHuem
MexaHU3Mo8 ricuxuyeckol adanmauyuu. (a) — deHOozpamma, (6) — eucmoepamvma

3aknroyeHue

WzydeHue pe3ynbTaToB OIEHKH NCUXUYECKOT0/TICUX0(U3NO0IOTHIECKOTO COCTO-
STHYSI TIO TAHHBIM HOBOW METOJIMKH BCETIla MHTEpECHas MOMCKoBas 3amada. C pas-
JUYHBIX TO3UIHIA: (UI0COPUU U METOJIOJIOTUN HAYKH; U3MEPUTEILHON TEXHHUKH;
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10JIb30BATENEH Pa3InYHOIO YPOBHS; JIUL], IPUHUMAIOIINX OTBETCTBEHHBIE PEILICHUS
10 pe3yibTaTaM TecTHpoBaHMS | Jip. K mepBoodepeaHbIM 3aaqaM MBI OTHOCHUM
HCCIIEeJOBaHNE HEOCTIOPUMBIX IPEHUMYIIECTB TEXHOJIOTMH BUOPOU300pasKeHUS — BO3-
MOJKHOCTH OIIEHUBATh OECCO3HATENBHYIO PEAKIIUIO HCIIBITyeMoro. be3ycioBHO HE00-
XOAMMO JIOTIOJIHEHHE TecTHpoBaHui Ha [Ipodaiinep+ nmapasniesbHbIMI JAHHBIMH 10
METO/INKaM, PErJIaMeHTHPOBAHHBIM CYIIECTBYIOIINMHI HOPMATHBHBIMH JOKYMEHTaMH.

—_—
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Abstract: Metrology approach to the personality traits is proposed, similar to the measurement
of physical quantities of the International System of Units (SI). The analysis was made of open
database of 500 subjects test including psychophysiological responses (PPR) to 48 multifactorial
stimuli tied to multiple intelligences and personality vices consistently presented by Blitz Judgment
program. Various equations for calculating of the current psychophysiological state (PPS) and
PPR according to microvibration data of a human head, measured by vibraimage technology, are
considered. Mathematical criteria are proposed for assessing the correctness of PPS and PPR
calculating based on the closeness of PPR distribution to the normal distribution and the maximum
correlation between PPR for stimuli, that are tied to multiple intelligences and personality vices.
Based on the results of PPR analysis, it is proposed to include into the International System of
Units (SI) new quantities and units — the bit (information) and the vibra (PPR) used to measure
personality traits. Definitions are given for new units of personality traits measurement, based on
the combination of the principles of psychology, cybernetics and physics within the framework of
single metrological approach to a person as biological, cybernetics and physical object.

Keywords: stimuli, measurement, psychology, physics, information, cybernetics, vibraimage,
bit, vibra, psychophysiological response, SI.

Introduction

The development of the approach for measuring personality traits as information-
physical quantities and characteristics of a physical object in vibraimage technology
(Minkin, Nikolaenko, 2008; Minkin, 2020; Sedin et al., 2023) has led the need
to create new information-physical quantities and units. Since a long time, there
have been many different approaches to assessing personality traits (Hippocrates,
1936; Aristotle, 2020; Lombroso, 1872; Eysenck, 1972; Jung, 1998; Zondi, 2017,
Leonhard, 1989), and at present, with the development of information technology (IT),
the number of such approaches is rapidly increasing (Cox et al., 2009; Matthews,
Deary, Whiteman, 2003; Luo et al., 2023). However, before was not aimed the
embedding the system of units characterizing personality traits into the International
system of units (SI) based on the principles of the Metric Convention (BIPM,
1875; SI, 2019; ISO/IEC 80000, 2022), or at least accept similar physical approaches
and methods for personality traits measuring. The common use of the base physical
units: meter, second, kilogram, ampere, kelvin, mole and candela (SI, 2019) for
measuring the quantities of physical objects did not happen instantly. Earlier, until
1790, when France, after the French Revolution, proposed the metric system of
measurement (Fanton, 2019), based on new physical units — meter and second, almost
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every country had its own units for measurement of length, time and other physical
quantities. It took about 200 years for the SI metric system of measurement to become
generally accepted in 1960, while it is constantly being modified (SI, 2019). The last
major modification in the SI occurred in 2019, when the approach to determining the
base units of physical quantities from material standards was changed to expressing
the base units through fixed values of defining physical constants (SI, 2019). At the
same time, the values of the base units of the SI remained unchanged, however, the
binding to material standards finally disappeared from their definitions.

Naturally, it is much easier and clearer to measure the physical quantities of
non-biological objects than the personality traits of such a complex biophysical and
informational object, which is every person, and even Einstein said that psychology
is more complicated than physics (Einstein, 1916). Perhaps even most people at the
moment believe that the personality traits are immeasurable. However, back in 1863,
Ivan Sechenov claimed that most personality traits or characteristics are determined
by brain reflexes (Sechenov, 2001). Further, Ivan Pavlov, in a number of his works,
introduced the concepts of conditioned and unconditioned reflex and developed the
methodology for revealing the dependence of reflexes manifestations on external
stimuli (Pavlov, 1951). The methodology of physiologists Sechenov and Pavlov in the
study of human and animal reflexes is quite close to the standard metrology used in
the development of the metric system of SI units, as it is based on fixed principles and
physical or chemical approaches to both stimuli and reflex response manifestations.

Most of the psychological questionnaires that assess the personality traits (Wechsler,
1939; Cattell, 1946; Eysenck, 1981; Cox et al., 2009) can also be considered as a study
of the subject’s reflex reaction to presented textual stimuli. At the same time, assessment
is the subjective concept, and measurement is the objective one (Novitsky, 1975). In this
study, I consider the personality traits, which require the presentation of external stimuli
to be revealed. Some personality characteristics (emotions) can be defined without
the presentation of external stimuli (Scherer, 2005; Minkin, 2020), their measurement
is easier than hidden personality traits, so I will not dwell on measurements without
stimuli presentation in this study. The psychophysiological response (PPR) to stimuli,
which the physiologists Sechenov and Pavlov spoke about, is a physical (chemical,
biochemical, biophysical) phenomenon and has the ability to measure its value, while
the conscious reaction of the subjects to a text questionnaire (Eysenck, Eysenck, 1975;
Cox et al., 2009;) or image stimuli (Szondi, 1973) is information product of human
consciousness and is difficult to physically measure.

In the middle of the 20th century, a number of sciences appeared whose main
element is information, primarily cybernetics (Wiener, 1948; Kolmogorov, 1964)
and information theory (Hartley, 1928; Shannon, 1948; Kotelnikov, 1933; Temnikov,
Kharchenko, 1948). One of cybernetics founders, Norbert Wiener, argued that
information is information, not matter or energy (Wiener, 1948). At the same
time, information can only be transferred by a material carrier, so information is
always associated with a physical process. Wiener considered a person as a set
of physical and information processes that are in a metastable state control by
feedback (Wiener, 1948). The cybernetic approach to personality (Kolmogorov,
1964; Novoseltsev, 1978; Anokhin, 1998; Simonov, 2004) is quite close to the
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physiological (Wundt, 1904; Sechenov, 2001; Pavlov, 1951) or physical (Lombroso,
1872; Thorndike, 1932, Novitsky, 1975; Bernstein, 1967; Penrose, 1994), but himself
it could not provide clear and understandable methods for measuring personality traits.

The state of modern society (as well as after the French Revolution) is also
called revolutionary (Schwab, 2016). The development of IT, a huge number of
technical gadgets, information and communication technologies (ICT) and high
information flows have significantly changed the life of every person and all mankind
(Eryomin, 2022). Some researchers believe that the fourth industrial revolution will
quickly and fundamentally change the personality traits and provides for at least
the transformation of humanity (Schwab, 2016; Skilton, Hovsepian, 2018). I think
that the development of IT, ICT and artificial intelligence (AI) will renew science
and practical applications like human resource management, professional orientation
(Sellman, et al., 2020) and many others. At the same time the general laws of nature,
both physical and evolutionary no one canceled and for the biological and genetic
evolution of a person as a biological species, a significant time is required (Darwin,
1859; Sherwood et al., 2008). Biologically, genetically and psychologically modern
man remains the same as he was 2 or 5 thousand years ago (Sherwood et al., 2008),
the personality traits, human intelligences and emotions have changed very little,
despite the presence in the pocket of a mobile phone, the processor of which is
more powerful than all computers in the world 50 years ago. The dispute about
the change or immutability of the behavioral (not biological) characteristics of the
personality is futile, everyone tends to stick to their own opinion about the progress
or regression of personality traits, while are no objective methods of personality
traits measuring. Only by objectively (metrologically correct) determining the
personality traits, we will be able to establish in which direction (improvement or
degradation) the development of the personality traits of each person is moving and
get statistically significant changes of personality traits for social group or humanity.
For the objective assessment of personality traits, is not enough to use questionnaires
aimed at determining a person’s conscious response to a stimulus (Vygotsky, 1925;
Archer, Elkins, 2000), including because the conscious response has no correlation
with the unconscious (Minkin et al., 2023). For the objective measurement of
personality traits, is not enough to measure physical and biological characteristics
(Lombroso, 1872), including the physiological response to stimuli. The physical
measurement of known physiological signals (EEG, ECG, GSR) was not previously
clearly and unambiguously associated with personality traits, and attempts to link
individual personality traits with physiological signals were local in nature (Witvliet,
Vrana, 1995; Richins, 1997; Rimke, Hunt, 2002; Zald, 2003; Schaht, Sommer, 2009;
Rosa et al., 2014; Kuoppa, et al., 2016; Schreuder et al., 2016).

To measure the personality traits requires clear and objective method using modern
metrology principals of physical quantities measurement combined with the amount of
information measurement for total estimation of psychophysiological characteristics
of personality. These functions have vibraimage technology (Minkin, 2007; 2020),
using head microvibration (Rohracher, 1946) measurement. Since microvibrations
are movement, the personality traits measured by vibraimage technology should be
considered as behavioral characteristics (ISO/IEC 2382-37-2022; JCGM 200, 2008).
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The physiological basis of head microvibration are muscular microvibration
(Rohracher, 1946) and vestibular-emotional reflex (Minkin, Nikolaenko, 2008).

PPR Measurement by Vibraimage Technology

Technically, vibraimage technology is based on software conversion of video
image into a video stream, reflecting the movement and microvibration parameters
of an object due to accumulation of the interframe difference in each pixel of the
video frame (Minkin, Shtam, 2000). Unlike most analog methods for measuring
physiological signals (EEG, HRV, MRI, GSR, etc.), vibraimage of a human head is
digital information-physical method for studying microvibrations (Minkin, 2007),
including double image sampling, spatial (by matrix pixels) and temporal
(accumulation of interframe difference). Vibraimage technology is fundamentally
digital technology — it is the product of IT, is difficult to implement it by processing
analog signals. Although initially in 1946 Hubert Rohracher (Rohracher, 1946)
discovered muscle microvibration by analog technics, then he proved the connection
of muscle microvibrations with the diagnosis of mental states and various diseases
(Rohracher, Inanaga, 1969). Rohracher captured the microvibration parameters
by contact accelerometers at several points of a human (or animals) body, while
vibraimage technology makes it possible to obtain a matrix image of the object’s
microvibrations without contact from video image processing. The resulting matrix
of spatial and temporal microvibration parameters (vibraimage) of a person face
gives a lot of scope for researchers to analyze the connection between vibraimage
and psychophysiological or behavioral characteristics of a person. Numerous
digital transformations make it difficult to understand the vibraimage for specialists
accustomed to the analysis of analog signals and analog processes. However,
information transforms are also vibraimage advantages, since vibraimage technology
at the source level of the vestibular-emotional reflex physiological signal (Minkin,
Nikolaenko, 2008) includes psychology of movement, cybernetics control and
physical measurement, combining the measurement of psychological, physical and
informational quantities into one mathematical processing.

The transform of video image into vibraimage at the source level of program
processing occurs according two equations for amplitude vibraimage (equation 1)
and frequency (equation 2) vibraimage (Minkin, Shtam, 2000; Minkin, 2007).

The amplitude component of vibraimage pixels is calculated by the equation 1:

A =iiU U (1)

X,y Xy xyditl)
N‘T

where:

x, y — pixel coordinate;

U i — signal value of x,y pixel for i-frame;

U, @1 — signal value of pixel x,y for (i+1) frame;

N — the number of frames for which the amplitude component of vibraimage is
accumulated.
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The frequency component of vibraimage pixels is calculated by the equation 2:

1 LA <>0:1
F  =— ' 2
o N;{ other:O} @
where:
A, — interframe difference of the i-th vibraimage pixel;

N — the number of frames for which the frequency component of vibraimage is

accumulated.

The current PPS is determined by the frequency vibraimage (equation 2) based on two
math parameters of the microvibration distribution histogram (Minkin, 2017; Minkin,
Nikolaenko, 2017; Minkin, 2020) energy Ep (equation 3) and information Ip (equation 4).
The frequency vibraimage in each pixel of the frame is information accumulated in bits
about the change in the signal over the accumulation period of the image.

If there are no signal changes in video pixel, 0 bit is written to the vibraimage
pixel, and if the signal has changes, 1 bit is written to the vibraimage pixel in one
discretization process. Based on averaging during the accumulation of the interframe
difference over N frames, no more than 1 bit of information can be accumulated in
each pixel in accordance with equation 2. The value of accumulated information
from microvibration is proportional to the speed of moving object (Sekine et al.,
1999; Minkin, 2007).

F
E, =—2 3
! F proc ( )
] Fproc - 56 (4)
i F proc
where:
F _ — the sampling frequency of vibraimage;

proc

F,,— maximum distribution of the frequency vibraimage on distribution histogram;
o — standard deviation of the frequency vibraimage.

Previously (Minkin, Nikolaenko, 2017), two equations for calculating the current
PPS were proposed, without taking into account the influence of the previous PPS on
the instant values of information and energy parameters (equation 5) and by taking
into account the influence of the previous PPS (equation 6).

P, :Iprp (5)
Psin = (]2_]1) + 2|E1_E2|Sil’lA (6)
where:
12 _[1

A=
\/(12_[1)2 +(E1 _E2)2

The purpose of this study is to combine the methods of physics, cybernetics and
psychology to measure the personality traits by developing information-physical
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measurement system based on the existing principles for measuring of physical
quantities based on the International system of units (SI).

Materials and Methods

This study analyzed PPR results of 500 subjects open database (https://psymaker.
com/downloads/MIS_Stat 500 EN.zip) various target groups (military personnel,
athletes, engineers, students) measured by Blitz Judgment program (Minkin et al.,
2023; Sedin et al., 2023). Four options for measuring and calculation PPS and PPR
during multifactorial stimuli presentation are considered, a method for optimal
PPR calculation for stimuli and for measuring information-physical quantities of
personality traits is proposed.

Two equations (7 and 8) for PPR (dP) to stimuli calculation for two options of the

current PPS P, and P, by previously given equations (5 and 6) are being investigated.
dpt:|Pt2_Pz1| (7
deax = Pmax_Pmin (8)

Blitz Judgment program used the equation dP=(dP1+dP2)/2 to average the
PPR results for similar multifactor stimuli of one test, since each personality trait
is measured twice with similar stimuli (Vygotsky, 1925; Schaht, Sommer, 2009;
Nikolaenko, Minkin, 2022). According to equations 7 and 8, PPR for stimuli can
have only a positive value, although the current PPS calculated according to equations
5 and 6 can have both a positive or negative value.

As criteria for assessing of the measurement accuracy (ISO/IEC Guide 98-1, 2009)
of the current PPS and PPR, two math characteristics were chosen, the maximum
level of correlation between PPR for stimuli of intelligences and vices, as well as
the proximity of PPR distribution to normal distribution with minimum SD value.

Results

To select the optimal algorithm for calculating PPR per stimulus, according to the
existing database of PPR tests, 500 subjects for 48 stimuli, 24000 PPR (500x48=24000)
were analyzed and studied 3 statistical characteristics of PPR calculated for each of
the 4 options. P and dP calculation (equations 5, 6, 7, 8), were expressed not in relative
units as in previous studies (Minkin et al., 2023; Sedin et al., 2023), were done in new
information-physical unit the vibra (abbreviated — vbr), the definition of the vibra is
considered further in this study.

Correlation Dependence of Averaged 24 PPR on the Intelligences
and Vices Stimuli

Correlation dependences of averaged 24 PPR (between the mean of 24 PPR for
intelligences stimuli and the mean of 24 PPR for vices stimuli) of intelligences and
vices based on the results of statistical processing of 500 tests database with various
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options for calculating the current PPS (P) and PPR to stimuli (dP) is shown on
Figure 1.
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Fig. 1. Correlation between PPR for intelligences and vices stimuli for 4 options of P
(current PPS) and dP (PPR) calculating. r is the value of Pearson’s correlation coefficient.
Here and further on figures 2 and 3:

P, — the current PPS, calculated by equation 5;
Py, — the current PPS, calculated by equation 6;

dP,— PPR measured in stimuli change moment, calculated by equation 7;
dP,..« — PPR measured between moments of local PPS extrema during stimulus presentation,
calculated by equation 8;

f1; f2; f3; f4 — Excel files of PPS and PPR statistics calculated by 4 options given in additional materials.

The highest correlation coefficient (r=0.7895) between the mean of 24 PPR for
intelligences stimuli and the mean of 24 PPR for vices stimuli was shown on Figure 1d,
for the current PPS determined by the equation 5, and PPR by the equation 8.
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Distribution of PPR to 48 Stimuli

PPR distributions of 48 stimuli for 4 options for calculating the current PPS (P)
and PPR (dP) to stimuli are shown on Figure 2.
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Fig. 2. Results of PPR distributions to 48 stimuli and 4 calculation options of P
(current PPS) and dP (PPR to stimuli)

The PPR distributions shown on Figures 2b and 2d are approximately equally
close to the normal distribution. The distribution maximum on Figure 2d is more
pronounced (2000 counts) and the standard deviation is smaller (SD=0.138) and on
Figure 2b the distribution maximum has 1624 counts (SD=0.168). Therefore, for the
above distributions, based on the selected criterion (minimum standard deviation),
the preferred calculation option is Figure 2d, where, as on Figure 1d, the current PPS
was determined by equation 5, and the PPR — by equation 8.

PPR Ranking by Significance Level for 12 Personality Traits

Mean PPR ranking by the level of significance for 12 personality traits based
on the results of statistical processing of 500 tests database with various options for
calculating the current PPS (P) and the PPR for stimuli (dP) are shown in Figure 3.
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These ranking mixed different personality traits, because for one person, the leading
personality trait is some, for the other person the leading personality trait is the other,
so averaged PPR for every shows only PPR ranks.

nged S ] a ged M b
dP,VbI' g L dP,vbr fang (vbr)
045 0%
04
05
035
03 04
05
—renged Ml 3 —nanged Ml
0
—renged$ —ranged$S
015 02
01
01
005
0 0
ik 2 3 [ 5 6 1 8 $ 0 1 on 1 2 3 4 5 6 1 8 $ 0 un on
(a) Psin; dPt; (ﬂ) (6) Psm; deax; (f2)
o vbr ranged IS ] c dPvbr ranged M1 ] d
1
035 04
03 04
035
025
03
0 035
—ranged Ml —rarged Ml
05 —ranged$ w —rerged$
01
01
01
s o5
0 0
1 1 3 4 5 6 7 8 $ 10 1 on 1 2 3 4 5 6 7 8 $ 10 1 on
(8) P; dPy; (f3) (1) Pigs dPyyg; (f4)

Fig. 3. Mean PPR ranking by significance level for 12 personality traits and 4 calculation
variants of P (current PPS) and dP (PPR)

Mean ranks on Figure 3 shows similar results for all 4 calculation options of P
(current PPS) and dP (PPR), detecting the advantage of PPR to stimuli of leading
intelligences and lagging vices.

The probability p (Student’s t-test) of the average values coincidence in PPR
samples for stimuli of intelligences and vices, depending on their ranking, is given
in the Table.

The values of the probability p<0.05 are highlighted in color in the Table. For all
options for calculating dP, the significant difference between MI and Sins PPR are
observed for the mean values of the leading PPR and integral PPR (6L-60) between
PPR to stimuli of multiple intelligences (MI) and vices (Sins).
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Table

Probability p of mean values coincidence in PPR samples for stimuli of intelligences (MI) and
vices (S) depending on PPR rank. The 6L-60 indicator is determined by the difference between
the average of the first six PPR (leading PPR) and the average of the last six PPR (lagging PPR)

1 f2 3 4

PPR |Calculation
rank |variant

Ml [Sins p Ml [Sins p MI [Sins p Ml [Sins p

0,392|0,342/0,00000001(0,507|0,475(0,00086020(0,318|0,279|0,00000001(0,421|0,394|0,00227930
0,303|0,286(0,01087913|0,428|0,416(0,17791527|0,246|0,232(0,00900853 |0,354|0,346|0,24643968
0,250(0,246(0,47180828|0,386|0,379|0,39728758|0,204(0,201(0,46237558|0,320|0,315|0,44418731
0,217|0,215(0,67292030|0,352|0,353|0,94003493|0,176|0,176|0,94059340|0,293|0,293|0,98466095
0,192|0,191(0,85787249|0,327|0,330|0,60494441|0,154(0,156{0,59431373|0,272|0,275|0,58539518
0,169|0,169(0,87311852|0,307|0,307|0,94972141|0,136(0,139{0,41181145|0,256|0,258|0,64590175
0,149|0,153(0,23672036|0,287|0,289|0,69497942|0,120(0,124(0,10542387|0,239|0,243|0,40218091
0,131/0,135|0,15539739|0,265|0,268(0,53650008|0,104(0,109(0,04006747 |0,222|0,227|0,29097469
0,113(0,116|0,19200818|0,244|0,250|0,27209015(0,089|0,094|0,01739704|0,207|0,212|0,24627582
0,094(0,098(0,13213990|0,223|0,230|0,11821292|0,074(0,079{0,01954141|0,190|0,195|0,16142296
0,076|0,078|0,382825670,197|0,206(0,05958173|0,058|0,061|0,06608967 |0,170|0,177|0,07154039
0,052|0,054(0,27784754|0,164/0,173|0,01910295|0,037(0,040{0,05361604|0,142|0,150|0,01475910
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Results Discussion

The transition from measuring the relative values of PPR (Minkin, Nikolaenko,
2017; Minkin et al., 2023) to measuring PPR in absolute values made possible
significantly increase information content of the measured quantities, get rid of local
extremes for PPR distribution at 0 and 100% (Sedin et al., 2023), as well as to find
correlation between PPR to stimuli of intelligences and vices. The statistical results
of PPR processing by different methods of calculating the current value of PPS (P)
and PPR for stimuli (dP) on Figures 1-3 showed significant differences.

Currently, there are no standard approaches to the processing of physiological
signals (evoked potential EP; potential associated with an event-related potential —
ERP) caused by a responses to various stimuli — simple and complex, light and
sound, electrical and mechanics (Emmerson et al., 1987; Zald, 2003; Yeung and
Sanfey, 2004; Cacioppo, Tassinary, Berntson, 2007; Schreuder et al., 2016). Each
physiological signal has its own specifics of deviations to external stimuli, for
example, EEG signals have specific time intervals (100, 200, 300 ms) to evaluate
the response of the subjects to the presented stimuli (Cacioppo, Tassinary, Berntson,
2007; Leroy et al., 2017).

The signal of the current PPS upon presentation of multifactorial stimuli, measured
by vibraimage technology, resembles sinusoid with the period approximately equal
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to the double interval of the presented stimuli (Minkin, 2021). Figures 4a and 4b
show possible variants of the time dependences of the current PPS, calculated by
equations 5 and 6 in the case of an ideal binding of PPS extremum to the stimulus
change (Fig. 4a) and in its absence (Fig. 4b).
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Fig. 4a. Ideal changes in the current PPS with the clear time reference to changes
of the 5-second stimulus. The local extremum of the current PPS coincides
with the moment of the stimulus change.

the maximum PPS value in the time interval of the i-th stimulus;
P\in — the minimum PPS value in the time interval of the i-th stimulus;
dP, — the maximum PPR change for the shown time interval;
dP, — the minimum PPR change for the shown time interval.
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For the ideal case of linking PPR to the stimulus shown in Figure 4a, the PPR
value is determined as the modulus of PPS difference at the moments of successive
stimulus changes.

For the current PPS without clear link to the time moment of stimuli changes
(Fig. 4b), is more correct to determine the effect of the stimulus on the subject by
the extreme values of the PPS observed during the time of stimulus presentation.
Previously, was shown (Minkin, Blank, 2021; Minkin, 2021) that PPR timing to
stimuli depends on many factors, both external (the period of stimulus presentation,
the influence of the external environment, etc.) and internal (the significance of
the stimulus for subject, reaction rate, age, etc.). The subject with the high PPR
rate or greater activity of the nervous system according to Pavlov (Pavlov, 1951)
responds faster to stimuli and the temporary change in PPS direction going before
the next stimulus appears (time interval t,, Figure 4b). The subject with a low PPR
rate can capture several intervals by unidirectional PPS change (time intervals t;, t,,
t;, Fig. 4b). During one testing, any options for responding to stimuli are possible,
since each stimulus has its own significance for a subject, and the influence of the
previous stimulus on the next one, called Kuleshov effect (Kuleshov, 1929), is not
excluded. It was previously shown that an increase of stimulus presentation period
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or a pause between stimuli does not simplify, but only complicates processing
and reduces the accuracy of identifying the significance of the stimulus for
a subject (Minkin, 2021). Therefore, Blitz Judgment program has 5-second period
for sequential presentation of stimuli (Minkin et al., 2023). The small 5-second
stimulus presentation interval allows a subject to be in a quasi-stationary PPS
(Polonnikov, 2013) close to the average level of homeostasis (Cannon, 1932) during
the testing, which ensures greater accuracy in measuring PPS (Minkin, 2019) and
PPR to the stimuli.
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Fig. 4b. Changes in the current PPS in the absence of clear time reference to stimulus
changes and an optional transition through 0 during presentation of the stimuli.

— the maximum PPS value in the time interval of the i-th stimulus;
the minimum PPS value in the time interval of the i-th stimulus;

Pimax
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dP,— PPR on the i-th time interval.

What variant of PPS changes prevails, under the influence of presented stimuli —
ideal (Fig. 4a) or without time reference (Fig. 4b), should have been shown processing
500 PPR tests database, when calculating P and dP according to equations 5, 6, 7,
8 and analyzing statistical results according to the specified criteria. There was the
following logic of choosing the maximum level of correlation between the PPR for
the stimuli of intelligences/vices and the proximity of PPR distribution to the normal
with minimum SD as two main criteria for the correct PPR measurement.

Initially, was understanding that the comparison of PPR measurements by
vibraimage technology with another method of physiological signals measuring is
very difficult or even impossible due to purely technical problems and limitations
in other technologies for measuring physiological signals. Usual limit of the
psychophysiological studies number is several dozen subjects at best case (Hall, 2023;
Cacioppo, Tassinary, Berntson, 2007). Therefore, conclusions about the correctness
of one or another PPR measurement method must be done by comparing the results
of vibraimage technology using various equations for processing of microvibration
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analysis. Moreover, Blitz Judgment program captures microvibration bigdata of
a subject with 10 Hz frequency, that can be converted into PPR values by many
different methods.

The first chosen criterion for the comparative evaluation of P and dP calculation
variants is the correlation between the PPR for stimuli of intelligences and vices.
Figure 1d shows the maximum correlation, with the calculation of PPS by equation
5 (PPS is determined by the instant values of I and E without taking into account
the influence of the previous stimulus), and PPR by equation 8, taking into account
the maximum and minimum values of PPS for the period of stimulus presentation.
Presumably high correlation between PPR for the sum of significant and insignificant
stimuli of intelligences and vices is determined by the level the nervous system
inhibition (Pavlov, 1951), independent of stimuli semantic orientation, since the total
ratio of PPR sums to intelligences and vices stimuli for all subjects is approximately
50/50 (Sedin et al., 2023).

For each subject, there are significant and insignificant multiple intelligences
(Gardner, 1983) and vices (Brud, Rogoza, Cieciuch, 2020; Minkin et al., 2023), and
mean PPR for stimuli of intelligences or vices does not depend on intelligences-vices
person profile, but depends on the physiological parameter of the personality. It is
logical to assume that such parameter is the level of the nervous system inhibition
(Pavlov, 1951), and if the subject actively responds to stimuli of significant
intelligences, then he also actively responds to stimuli of significant vices, therefore,
a high correlation of averaged (sum) PPR to stimuli of intelligences and vices is the
first criterion for the correct PPR measurement. Additionally, it turns out that the
transition from relative PPR units to absolute ones makes possible to measure the
level of inhibition of the nervous system, which represents the vector distance from
zero to every point in Figure 1d. Each point on the correlation dependence indicates
subject nervous system inhibition determined by the total PPR for 24 stimuli of vices
(vertical axis) and the total PPR for 24 stimuli of intelligences (horizontal axis) for
every from 500 subjects. The previous approach with the analysis of the relative
values of PPR (Sedin et al., 2023) did not allow determining the level of inhibition
of the nervous system, since the maximum PPR of each subject was taken as 100%,
which equalized PPR of all subjects, did not make possible to compare between
subjects in terms of the level nervous system inhibition and give problems to compare
different algorithms for PPR calculating.

The second selected criterion is the closeness of the obtained PPR to the
normal distribution with minimum SD for various calculation variants. Since PPR
measurement method is chosen with maximum accuracy or with minimum error
(Minkin, 2019), it values distribution over a large sample should closely correspond
to the normal distribution (Novitsky, 1975). A significant deviation of the distribution
from the normal indicates a significant influence of an extraneous factors on the
measurement result. Previously, it was shown that the current PPS of a subject is
constantly changing both due to the influence of external factors (Lewin, 1935;
Minkin, Myasnikova, 2018) and due to chronobiological mechanisms (Halberg, 1987;
Minkin, Blank, 2021) of homeostasis balance, i.e. it should not remain unchanged
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during the presentation of the stimulus. Therefore, a change in PPS during the
stimuli presentation was assumed, which was shown in Figures 1a, 1b, 1d, and only
Figure 1c showed an exponential dependence of PPR to the stimuli. The exponential
dependence means that for the algorithms for P and dP calculating on Figure 2¢c
in most cases, there was a zero response to the stimuli, that contradicts previously
obtained data (Minkin, Myasnikova, 2018). I note that the maximum closeness to
the normal distribution is observed for Figure 2d, with the use of instant I, and E
values (equation 5) for calculating the current PPS and calculating PPR (equation 8)
from the difference between the maximum and minimum PPS values during the
period of stimulus presentation. Although the results of PPR calculation by equation
8 with PPS calculations by equations 6 (M=0.307; SD=0.168) and 5 (M=0.257;
SD=0.138) differ slightly.

Thus, according to the selected criteria (maximum correlation + normal distribution
with minimum SD), the calculation of the current PPS using the equation of instant
values (equation 5) and PPR based on extreme values (equation 8) showed the
advantage in accuracy (Minkin, 2019) and correctness over the other calculation
algorithms and can be taken as the base calculation of a new unit of PPR measurement,
which I called the vibra.

Despite a noticeable difference in the correlation to opposite stimuli (Fig. 1) and
PPR distribution forms (Fig. 2) calculated by different algorithms, all algorithms
showed a similar result in ranking PPR to the stimuli of intelligences and vices
(Fig. 3). With the high probability PPR for leading intelligences exceeds PPR for
leading vices, and PPR for lagging vices exceeds PPR for lagging intelligences
(Table), as was noted earlier by relative measurements of PPR (Sedin et al., 2023).
The fact that the studied calculation algorithms have little effect on PPR ranking
of intelligences and vices stimuli is associated with stimuli presentation in Blitz
Judgment program using zone comparison test method (Backster, 1963). For zone
comparison test the method of PPR calculation is not decisive, for correct comparison
is important that all PPR were calculated in the same way. However, in order to carry
out physical, or, in our case, information-physical measurements, is necessary to make
the clear choice between the algorithms for PPR calculating.

Based on the results presented on Figures 1-3, for the accurate PPR measurement,
is necessary to determine the local maximum and minimum of PPS during the
presentation of stimuli, and not pay attention to the stimuli change moments, because
the equation 8 operates more correctly than the equation 7 on studied statistics.
Despite the fact that equation 8 has greater sensitivity to various noises during stimuli
presentation than equation 7, and dP value calculated by equation 8 is always greater
or equal than dP value calculated by equation 7 (average dP=0.097 vbr on Figure 2c,
and the average dP=0.257 vbr on Figure 2d), binding to time intervals of the stimulus
change gives higher errors in PPR calculation due to the lack of ideal subjects who
instantly respond to the stimuli change. Real subjects always response with a delay or
advance to complex stimuli, so equation § gives more accurate result when measuring
PPR on the random sample of subjects.
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Vibraimage technology and Blitz Judgment program combines the measurement
of the conscious and unconscious responses of a subject and create a fixed system of
stimulus presentation, which is necessary to measure PPR as physical or information-
physical quantity under fixed external conditions. Initially, Blitz Judgment
program was based (Minkin, Nikolaenko, 2022) on the comparative approach of
Howard Gardner to determine the ratio of multiple intelligences (MI) for subject
(Gardner, 1983). From the metrological point of view on a person, Gardner’s MI are
opposite to the total intelligence score IQ. The IQ approach (Stern, 1938; Wechsler,
1939; Eysenck, Eysenck, 1975) makes possible to compare people with each other
by 1Q score, and Gardner approach (Gardner, 1983; Minkin, Nikolaenko, 2017)
makes possible to determine the intelligences profile of each person, but did not
imply the comparison of intelligences between people. To obtain relative profiles
of intelligences and vices, there was no need for physical measurements, since for
each person the minimum response to intelligences stimuli was taken as zero, and
the maximum response to another intelligence stimulus was taken as 100% (Minkin
and Nikolaenko, 2017). Thus, responses to vice stimuli were normalized relative
to responses to intelligences stimuli. However, for group analysis, such relative
approach to PPR led to the appearance of local maxima at 0 and 100%, which
significantly distorted the shape of PPR distributions, made difficult to analyze the
norm (Sedin et al., 2022; 2023), and complicated the definition of deviant behavior
(Clinard, Meier, 2015). Since the physical principles of measurement underlying
vibraimage technology make possible to measure not only the relative, but also the
absolute value of PPR, not tied to other stimuli, was decided to use both approaches
(relative and absolute) in personality traits measuring for the available database of
500 tests captured by Blitz Judgment program.

Perhaps some researchers will reproach me for limiting PPR study without
using the direction of change or without dividing PPR according to the positivity of
perception. The term valence, which reflects the degree of stimulus positive perception,
introduced by Kurt Lewin (Lewin, 1935) is in conflict with the physiological approach
to a person (Sechenov, 2001; Pavlov, 1951), and most psychologists do not consider
correct to divide emotional states into positive and negative. The most famous
researcher on aggression, Konrad Lorenz (Lorenz, 1963), considered aggression to
be a natural reaction that promotes evolutionary survival, and not a negative emotion.
In addition, the 5-s stimulus presentation interval is designed precisely for a slight
deviation of PPS from the average value maintained by homeostasis (Cannon, 1932;
Novoseltsev, 1978), since it was shown that a strong buildup of PPS by a significant
stimulus leads to a distortion of PPR to subsequent stimuli (Kuleshov, 1929; Backster,
1963; Minkin, Myasnikova, 2018), and is quite difficult to determine the positivity
or negativity of perception by not so significant PPR (Yeung, Sanfey, 2004).

With the seeming completeness of the proposed approach and the practical results
of Blitz Judgment program, I understand that only the basic concept of information-
physical measurement method of personality traits has been proposed, which needs
a significant amount of additional research. In this article, I ignored the formation of
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multifactor stimuli associated with multiple intelligences and personality vices because
this is a topic for a separate study. The stimuli developed for Blitz Judgment program
(Nikolaenko, Minkin, 2022; Nikolaenko, 2023) probably need a comprehensive study
and possible correction, since they should be understandable and relevant for every
person on the Earth and represent a single scale of factors that have a semantic
connection with personality traits. It is impossible that the meter has different lengths
in Europe and Asia, so for personality traits measuring, identical stimuli must be
used in all countries and continents, and in this case PPR will automatically take into
account ethnic differences (Tomomi et al., 2020). Since the stimuli contain a text
and a graphic part, the translation of the text must be unambiguous in all languages,
and the graphic image should be maximally adapted to universal human values. The
current version of Blitz Judgment program measures 24 personality traits, the value
of 12 multiple intelligences (Intrapersonal, Philosophical, Logical-Mathematical,
Business-Mercenary, Visual-Spatial, Naturalistic, Bodily-Kinesthetic, Musical-
Rhythmic, Ascetic, Verbal-Linguistic, Creative, Interpersonal) and 12 personality
vices (Suicide, Sloth, Cyber Addiction, Greed, Alcoholism-Drug Addiction, Gluttony,
Egoism, Pride, Bribe-Theft, Envy, Lust, Wrath). Measurement of the other personality
traits is also possible using the proposed concept, however, it should not be assumed
that any number of personality traits can be measured in one study, since it has been
proven that testing for more than 5 minutes leads to fatigue of subject (Minkin,
Myasnikova, 2018). This is also why the study cycle includes the presentation of
48 stimuli, during 240 seconds.

Of course, the possibility of PPR to stimuli measuring by various methods
(EPR, EP, ...) was known earlier, described in textbooks on psychophysiology and
publications (Cacioppo, Tassinary, Berntson, 2007; Schonfelder et al., 2013) and is
basis of psychophysiological detection of deception (Backster, 1963; Baur, 2006).
Most of modern psychophysiological studies include the consideration of local tasks
to study a specific physiological response of subjects to specific stimuli without
setting tasks for the connection of stimulus material to identify personality traits
(Allport, Allport, 1921; Matthews, Deary, Whiteman, 2003) and system development
for physical measurements of personality traits. The separately developed stimulus
material [APS (Lang et al., 2008) or OASIS (Kurdi et al., 2016) can be used with the
proposed method with the stimulus material of Blitz Judgment program. Previously,
the complexity of measuring physiological characteristics forced the conduct of
psychophysiological studies on a small sample size of subjects, usually not exceeding
100 people for a separate study, and limited researchers to solving local problems
before the advent of vibraimage technology. Simplicity, contactless and minimum
testing time allow vibraimage technology to collect statistics from hundreds and
thousands of PPR measurements in a short time, and the measurement results are
automatically stored in the digital form (xml and excel files) allowing for various
digital processing options depends on researcher tasks (Bobrov et al., 2023). The
open database of 500 subject tests PPR (Sedin et al., 2023), upon presentation
of 48 five-second stimuli to each (24,000 PPR in total), includes a recording of
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approximately 100 physiological signals at 10 Hz frequency (1 count of 4 bytes for
every quantity), for analyzing various approaches and methods of PPR and personality
traits measurement, need to be increase in the nearest time to more than 1000 tests
for next stage of given concept proving.

Terms and Definitions of Information-Physical Quantities

The proposed metrological approach combines psychology, cybernetics and
physics in measuring of personality traits based on the standard metrology principles
of the SI allows to formulate the following definitions of the terms (the proposal
of several definitions is used in current metrology to detail characterize the unit of
physical quantity) for new system of quantities. The unit definitions are not using
defining constants because is need to go this historical step later as it was done for
the base physical units of the SI:

The bit, symbol b, is the unit of information.

One bit is defined by the amount of information as the result of one of two equally
probable events (Dengub, Smirnov, 1990).

Later the bit can be defined from the defining constants, this can be done, for
example, in terms of the spin of an electron (or other spinor particle), which has only
two spin states (Jelezko et al., 2004). There was the opinion that the bit is the minimum
value of transmitted information (Shannon, 1948). However, if we consider the bit as
the unit of information, then for any unit of a quantity there are fractional values, for
example, ampere and milliamp, meter and millimeter. Similarly, all decimal multiples
and submultiples used in the SI in the range from 10%* to 10-2* can be used to indicate
the amount of information. The including of the bit as the unit of information in the SI
and personality traits measuring maybe did not seem so necessary from the previous
text of this paper. However, the bit is the base of program calculations (remember
equation 2 for frequency vibraimage), and without it including into the measurement
system, the meaning of information-physical approach to measuring personality traits
is lost and measurement of personality traits becomes impossible. The including the
amount of information into the SI and the bit as the base SI unit make possible to
measure personality traits so clear as standard physical quantities. Complementing
Wiener’s citation, that information is not matter or energy, so information is the same
base quantity of the metric system as mass, length or time.

The vibra, symbol vbr, is the unit of psychophysiological response.

It is defined by the difference in psychophysiological states over 5 s period,
calculated by vibraimage technology from to the parameters of the human head
microvibration, based on the microvibration frequency mean and standard deviation
according to the equations 2; 5; 8.

Using the amount of information, is possible to give the following definition for
the psychophysiological response unit — the vibra.
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The vibra — the unit of a person’s psychophysiological response, defined by
the differences of the mean frequency and the standard deviation of human head
microvibration accumulated over 5 seconds, equal to 1 bit from the accumulation of
human head microvibrations by vibraimage sampling frequency of 10 Hz.

1 vibra=1 bit/5 s

The vibra is the unit of the psychophysiological response rate in the dimension
of bit per second.

In the nearest future, it is planned to create the first information-physical
standard (1 vbr) of the psychophysiological response unit, since a justified historical
approach with the creation of unit standards contributes to greater understanding
and dissemination of the measurement unit. Moreover, the vibra standard no need
to be done from platinum like the kilogram or meter standards, the vibra standard
presents a video file of the vibrating object with different vibration parameters and
free of charge to download. It is possible that during the next PPR standard creation or
studies, the equations proposed in this work and the definition of PPR unit — the vibra
will be slightly adjusted, but the general metrological concept is unlikely to change.

Personality trait — the psychophysiological response quantity value during
5 second stimulus presentation (visual and/or textual) having the semantic link to the
corresponding personality trait, in a sequence of 48 oppositional stimuli, combined
into the fixed system of two zones of comparison.

The personality traits are measured in the units of psychophysiological
response (vbr).

To anyone who says that PPR quantity definition is absolutely arbitrary, I advise
to read the first and current definitions of the meter, which marked the beginning of
all modern metrology and the SI (SI, 2019) or definitions for base and derived units.

The meter is one ten-millionth of the length of a great circle quadrant along the
Earth’s meridian through Paris, that is the distance from the equator to the north pole
along that quadrant (Bigourdan, 1901).

The meter, symbol m, is the SI unit of length. It is defined by taking the fixed
numerical value of the speed of light in vacuum ¢ to be 299792458 when expressed
in the unit m s~!, where the second is defined in terms of the cesium frequency Av,
(S1, 2019).

Reading the current definitions of the SI base units, we understand that the
meter, coined in 1790 by the French mathematics teacher Auguste-Savinien Leblond
(Quérard, 1964) and giving the name to next metrology, was supported by expert
decision on the basis of common sense and unambiguous understanding, and not as
the defining constant. If the unit meter was proposed not in Paris, but in Berlin or
St. Petersburg and was determined by the passage of the meridian through these cities,
the meter value would differ from the existing one! The author’s choice the unit of
a quantity does not mean the subjectivity of subsequent measurements, but rather
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contributes to objectivity if the proposed the unit of a quantity is clearly defined. In
metrology (SI, 2019; ISO/IEC 80000, 2022), the clarity of the proposed definition is
important, and the value of the unit of a quantity is chosen based on common sense,
accuracy and ease of use, as was done in this article when choosing the most correct
measurement method and PPR calculation algorithm.

Of course, the proposed approach to measuring personality traits and it definitions
is the subject to critical discussion, perhaps they will be significantly revised towards
greater clarity, since initially it is rather difficult to describe television measurements
carried out by Blitz Judgment program. May be necessary to add the requirements
to cameras and image sensor parameters (illuminance, signal-noise ratio, resolution)
directly into the given definitions. However, at this stage, it seems to me unnecessary
to clutter up the definition of PPR quantity or personality traits with technical details,
is more important to identify and discuss the main points of the proposed concept —
the including of information into the metric system of measurement and the use of
PPR to stimuli as the universal unit of personality traits.

Prospects of Including Personality Traits to Information-Physical
System of Quantities

I understand that the immediate prospects for the transition from the system of
physical units and quantities to the system of information-physical units and quantities
are rather vague. In addition to the resistance of psychologists to including of technical
means and physical assessments of a person (Allport, Allport, 1921; Nicholls et al.,
1982; Scott, 2016), information-physical approach will face the resistance of
physicists and metrologists to including of the non-material concept of information
for 200 years existing and relatively well-established system of physical quantities
(SI, 2019). From the other side, the SI is constantly adapting, new physical quantities
are introduced into it, the definitions of known quantities and units are changed,
and the latest changes (SI, 2019) made possible to abandon material carriers when
determining the base and derived quantities. The definition of information amount
in principle follows to the trends of modern metrology and in the long term can
be adopted by the International Bureau of Weights and Measures (SI, 2019). With
the passing of the SI unit definitions from material standards to defining constants,
the difference between the base and derived SI units disappeared and there was
practically a transition from material carriers to information ones. This brings the
possibility of including information quantity into the SI and, in principle, it is not
so important whether the bit will be considered the main SI unit or the derived
one. Although in essence information unit — the bit, should become the 8th base SI
unit, since it cannot be obtained from other 7 base units of the SI. In addition, the
including of the bit into the SI make possible to use the bit more widely not only for
calculating personality traits, but also in other psychology testing and information-
physical calculations. At the same time, one should not expect that the including (or
non-including) of information amount into the modern metric system of measurement
will lead to immediate grandiose consequences. The transition from metric standards
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to definitions of units through fundamental and defining constants was important
for a narrow circle of specialists in metrology and was practically not noticed in
the society, since the value of the base and derived units did not change during this
transition, only the definitions of the SI units changed.

Currently, the term bit is used quite widely, the number of links in Google for
the bit is 4 times higher than the term meter. So, the including of information unit
into the SI is quite consistent with the modern development of IT, ICT, Al and
the fourth industrial revolution, which is not inferior to the French Revolution in
historical significance. The including of information unit into the metric system of
measurement and the implementation of PPR metrology for multifactorial stimuli will
move psychology to exact sciences as physics and mathematics, and it is more correct
since a person, as an object of study, cannot be represented only by single physical
or information processes. Likewise, the personality traits cannot be measured solely
by information processes that psychologists associate with consciousness and the
processing of a person’s conscious response. Until recently, psychology was engaged
in inventing its own methods (even if remarkable) for determining personality traits
(Eysenck, 1972; Gardner, 1983). The cybernetic approaches (Novoseltsev, 1978;
Simonov, 2004; Polonnikov, 2013) also did not change the situation and did not
create clear and unambiguous measurement methods that are accepted in the modern
metrology.

It seems to me that the metrological unification of psychology, physics and
cybernetics approaches make possible to better understand the personality traits, and
only having dealt with the characteristics of each person, it will be possible to build
a more perfect society. The measurements are the only way to obtain information
about the quantities that characterize certain physical phenomena or processes
(Novitsky, 1975).

Back in 1863, in the study Reflexes of the brain, Ivan Sechenov (Sechenov, 2004)
claimed:

“All the infinite variety of external manifestations of brain activity is finally
reduced to a single phenomenon — muscle movement”.

“If some external influence acts on a person and does not frighten him, then
the resulting reaction (whatever muscular movement is) corresponds in strength to
the external influence”.

“ ... without exception, all the qualities of external manifestations of brain activity
that we characterize, for example, with the words: inspiration, passion, mockery,
sadness, joy, etc., are nothing more than the results of greater or lesser shortening of
some muscle group ...”.

At its core, proposed concept is the realization of Sechenov’s thoughts (about
200 years ago) based on the measuring the muscle movements value using the
vibraimage technology. The proposed concept is not based on the single vibraimage
and allows the measurement of personality traits and PPR by analyzing PPR for
stimuli of various physiological signals, for example, EEG or HRV. In this case,
the unit of PPR measurement will not be the vibra, however the principle of it
obtaining may remain the same — PPR calculation to the corresponding stimulus.



Including Information-Physical Quantities of Personality Traits
into the International System of Units (Sl) 255

To transfer the concept to alternative technology (not vibraimage) for obtaining
a physiological signal, is necessary to create a similar database of physiological
parameter measurements under the influence of the proposed or similar stimulus
systems for a large group of studied subjects under fixed external conditions. If
clear statistical dependences close to obtained are revealed (normal PPR distribution,
high correlation in response to quasi-oppositional stimuli (r>0.8) and comfortable
for research method of physiological signal capturing, the new method can compete
with vibraimage technology.

Perhaps some readers will be surprised by the little attention in the paper to the
very personality traits, such as emotions, intelligences, or vices. I deliberately focus
the study specifically on PPR to stimuli, because PPR for stimuli is tied in meaning
to a certain personality trait, reflects this personality trait and both (personality trait
and PPR) can be measured in the same units — the vibra. For example, if PPR for the
stimulus associated with the Intrapersonal type of MI is defined 0.7 vbr, and PPR for
the stimulus associated with Wrath is 0.35 vbr, that means that the significance of the
Intrapersonal type of MI in twice higher the significance of Wrath for the measured
subject. Similarly, any other personality traits (intelligences, vices, etc.) which are
currently hundreds, can be measured (Rush, 1992; Goldberg, 1993; Scherer, 2005).
Various researchers of personality traits called PPR to the stimuli in the different
ways, among physiologists PPR is called — reflex (Sechenov, 2001) or dynamic
stereotype (Pavlov, 1951), psychologists call it associative reaction (Freud, 1900)
or affect (Wundt, 1904; Vygotsky, 1925) cybernetics — feedback (Wiener, 1948) or
adaptation (Bernstein, 1967; Novoseltsev, 1978). For the metrology of personality
traits, is not so important how was named the measured quantity before, is more
important the clarity and accuracy of its measurement method now. It seems to
me that the proposed approach provides the accurate and clearly measure of the
personality traits, regardless of their past name and description, similarly to the
physical quantities of the International system of units (SI) that are successfully
measured all over the world.

The development of information technologies is characterized by an increase
in the influence of personality on society and requires a change in established
approaches to determining the leading personality traits and deviant behavior
(Durkheim, 1912; Clinard, Meier, 2015; Borum, 2004) for preventing the emergence
of public leaders with deviant behavior. One should not expect rapid changes in
human characteristics from natural selection (Darwin, 1859), evolutionary changes
in biology are very slow, and the psychology of human behavior remains the
same as it was thousands of years ago without modern technology. The objective
approach to personality traits measuring makes each person more predictable in
behavior for society and will create new social leaders to solve the problems facing
modern society, and not to destroy it. Moreover, the conducted studies confirm
the correlation of the growth of personality vices with career growth in some
areas, for example, for highly qualified athletes (Nikolaenko, Sturchak, 2023) and
dependence of personality vices from business field (Burenkova, Satserdov, 2023).
Maybe if humanity does not use the possibility of objective measurement of
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personality traits, then the moment will come when people with deviant behavior
can use modern media and military-technical means to achieve subjective goals
that will lead to the death of humanity. Currently, psychophysiological control
is used for individuals (Brookings et al., 1996; Bobrov et al., 2021) who work in
hazardous and important industries (drivers, dispatchers, plant operators, etc.) but
do not use psychophysiological control for politicians who adopt more significant
solutions. The current subjective social system of natural selection for social leaders
may not be enough to make adequate decisions in the modern world during the
4th industrial revolution. Therefore, the including of the objective information-
physical measurement of personality traits is the only possible way that can evolve
modern society and prevent the destruction of mankind.

Supplementary Materials

Non-personalized statistical data for the current PPS and personality traits measuring
according to the above equations are available for download at
https://psymaker.com/downloads/MIS_Stat VIBRA.zip

and can be used by researchers to develop own methods and verify done conclusions.

Conclusion

The proposed information-physical measurement system supplements the existing
7th base quantities and units of the SI with a new quantity — information and a new
unit — the bit. Using the amount of information, the psychophysiological response
to stimuli is measured, which is the base element for personality traits measurement.
Personality traits are derived personality characteristics similar to the derived
quantities of the SI, represent PPR value to multifactorial stimulus presentation that
has the semantic link to the corresponding personality trait.

It should not be thought that until the including of the bit and the vibra as units of
the SI, this method should not be used to measure personality traits. On the contrary,
the widespread use of the quantity being measured that always precedes it including
into the SI, and hundreds of years can pass from the initial appearance of a unit to
including into the SI. The absence of measurement unit from the SI is not an obstacle
to its widespread use; there are a number of non-systemic units that are actively used
in the world of measurements. The SI is the modern metric system of measurement,
which in this article was applied to the measurement of personality traits, similar to the
standard methods for measuring physical quantities (SI, 2019; ISO/IEC 80000, 2022),
that was not done previously. For example, using the cybernetic approach to emotions
measuring, Simonov proposed a well-known equation, however included into it
concepts quantities fundamentally not measurable by physical methods (strength
and quality of an actual need; assessment of the probability of satisfying a need,
etc.) and could not offer a complete measurement method (Simonov, 2004). Unlike
general cybernetic approaches, many psychological techniques allow mathematical
calculation of personality characteristics, such as IQ (Stern, 1938; Eysenck, 1981).
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However, these psychological methods are based on processing only the conscious
reaction of a person, which makes them absolutely unrealizable from measuring
physical quantities point of view. The personality traits are the complex function
that combines many different qualities and quantities studied in psychology, physics
and cybernetics. The measurement of personality traits is the interdisciplinary task,
it cannot be solved within the framework of these sciences taken separately. Only
the methods combination from psychology, physics and cybernetics in a single
metrological concept makes possible to clearly and unambiguously measure the
personality traits.

The proposed concept of information-physical measurements can be considered as
a kind of psychological test for the revolutionary nature of information transformations
of modern society. If Klaus Schwab is right, and information progress is real and
revolutionary (Schwab, 2016), then modern society should actively support the
proposed concept and move from a physical perception of the world to information-
physical one that does not allow double standards in measurements of not only
physical quantities, but also personality traits. However, if Charles Darwin is right
(Darwin, 1859; 1872), and the evolution of biological species is very slow, the current
information and technological progress has little to do with human consciousness.
If personality traits remain the same as they were thousands of years ago, then the
objective measurement of personality traits will not be supported by either political
or scientific elites, because it will inevitably lead to a change in the existing elites,
similar to the French Revolution.
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Abstract: The influence of object microvibration processes, including horizontal, vertical
movement, oscillation angle and contrast vibration, on the parameters of the object’s vibraimage
was studied. Several artificial contrast objects were created to study vibration process and the
influence of the optical and vibration characteristics of objects on vibraimage parameters was
analyzed. The main patterns of various components of object microvibration superposition tied on
vibraimage parameters are determined. Variants of the measurement standard (etalon) have been
developed in the form of the video file and the hardware/software solution of measuring system
that simulate the psychophysiological response to stimuli by human head microvibration. Unit
of psychophysiological response to stimuli in 1 vibra measurement standard with an associated
standard measurement uncertainty of 4 mvbr was created. The Standard mode for studying
individual microvibration processes and mixed vibration has been developed in the default settings
of Vibraimage PRO program.
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Introduction

In accordance with the existing metrology standards (JCGM 200, 2012; SI,
2019; ISO/IEC 80000, 2022), measurement standard (etalon) is the realization
of the definition of a given quantity, with stated quantity value and associated
measurement uncertainty, used as a reference. The design of a measurement standard,
its properties and the method of reproducing the unit are determined by the nature
of a given physical quantity and the level of development of measuring technology
in a given field of measurement. A measurement standard must have at least three
essential features closely related to each other — immutability, reproducibility and
comparability. The previously proposed approach to determining information-physical
characteristics of a person (Minkin, 2023) using methods for measuring physical
quantities (SI, 2019) required the creation of the measurement standard that models
the unit of psychophysiological response (PPR), called the vibra (abbreviated vbr).
Since the used method of PPR measuring is based on television measurement of
human head microvibration (Rohracher, 1946) using vibraimage technology (Minkin,
2017; 2020), so to create the measurement standard 1 vbr of PPR is necessary to
consider, study and model the basic microvibration and micromovements processes
presenting in 3d (spatial) microvibration of a human head (Raja et al., 2020). Despite
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the apparent simplicity of human head micromovement and microvibration, the
display of spatial movements on a plane using a single television camera (web,
IP) involves the superposition of independent microvibration processes (Minkin,
2017; Balakrishnan et al., 2013; Raja et al., 2020), namely: horizontal movement,
vertical movement, angle oscillation relative to the bottom point, facial expressions
and changes in contrast.

The possibility of creating the measurement standard that models a person’s
psychophysiological response to stimuli has not previously been explored in
psychophysiology (Cacioppo, Tassinary, Berntson, 2007), emotion measurement
(Scherer, 2005), personality assessment (Matthews, Deary, Whiteman, 2003),
behavior detection (Zhang, Cao, 2019) and psychology (Biswas-Diener,
Diener, 2019). A relatively similar problem of modeling human emotions (without
creating an emotion or PPR measurement standards) is considered by modern robotics
(Cavallo et al., 2018), usually simplifying it to solving the problem of recognizing
facial expressions (Rawal, Stock-Homburg, 2022).

The purpose of this study is to consider individual and mixed processes of
human head microvibration, determine the influence of individual processes of
object microvibration and their mutual influence on object microvibration process
and vibraimage parameters to create the unit of information-physical measurement
standard of psychophysiological response to stimuli with nominal value of 1 vbr.

Materials and Methods

To study microvibration and modeling PPR measurement standard, artificially
created static images (test objects) and dynamic videos were developed that simulated
various types of microvibrations and micromovements of a human head. To develop
PPR measurement standard, was necessary to satisfy the following requests: create an
image during microvibration in which vibraimage parameters were observed, similar
to the average values of the parameters of head micromovements , including the mean
frequency of microvibrations M from 3 to 4 Hz, close to the normal distribution object
pixels microvibrations with the microvibration standard deviation (SD) from 0.5 to
1.5 Hz, PPR microvibration period 10 seconds (dP close to 1) for 5-second stimuli,
combination of weak, medium and significant contrast in the image of test objects,
similar to a human face, and to have approximately horizontal symmetry of object
image. The generation of objects vibration was carried out by a sinusoidal function
sinP, by default p=1, otherwise the degree p is indicated separately. The result of
object microvibration over a period of 10 seconds was measured by the Vibraimage
PRO program (Minkin, 2020; Akimov et al., 2019) using the dP parameter (the
value of the change in vibration state), the algorithm for calculating was identical to
the algorithm for PPR calculating in Blitz Judgment program (Minkin et al., 2023).
Research was carried out on 4 individual vibration processes: microvibrations
horizontally (x), vertically (y), vibrations relative to the lowest object point (oscillation
angle A), changes in contrast (C) and their mutual influence on the mixed vibration
process. Mimics facial expression (form vibration) was excluded from vibration
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modeling because of low influence to vibraimage parameters (Minkin, 2017; 2020).
Measurements of vibraimage parameters were carried out using the default settings
of Blitz Judgment program (N=25 frames, f=10 Hz, etc.).

Results

Previously, microvibration of various contrast test objects with the constant
frequency (3—6 Hz) was simulated, intended to object vibration frequency accuracy
measuring by vibraimage programs (Akimov et al., 2019). Such objects had the
shape of centrally symmetrical circles with various contrast differences and moved
horizontally with the constant period of vibration. However, measuring objects
vibrating with the frequency of 3—7 Hz does not solve the problem of measuring PPR,
because PPR reflects lower frequency physiological processes (Minkin, 2023) using
accumulation of psychophysiological state (PPS) information during 2.5 second
period. High frequency microvibration gives near to zero difference between PPS
simulated only by high frequency vibrations, because the 2.5 second period includes
more 10 periods of object vibrations. We began the development the measurement
standard of PPR by using existing test objects with the fixed frequency of horizontal
movements, then moved on to the study of new objects with different vibration
characteristics. To create the measurement standard of PPR, the dependences of
objects vibraimage on individual and mixed vibration processes were studied in the
range of average values of vibraimage parameters (M, SD, dP), corresponding to the
results of measurements of a human head microvibration.

Static image of PPR measurement standard.
Horizontal microvibration

Developed static images of test objects used to measure vibration frequency in
vibraimage programs are two-dimensional circles of various contrast differences,
symmetrical vertically and horizontally (Akimov et al., 2019), presented in Figure 1.
Dynamic video files with avi extension represent software generation of test objects
microvibration, formed in the frame format 640x640 image pixels. Horizontal
movements are most characteristic of a head microvibration, so we will begin the
analysis of objects microvibration by studying movements in the horizontal direction
relative to the surface of the earth. Objects vibraimage is a function of both the optical
contrast of the object and the characteristics of its vibration (Minkin, 2017), therefore,
in Figure 1 and below we present vibraimages of objects in direct connection with
its optical image.

The vibraimages shown in Figure 1 are far from the average statistical
characteristics of a head vibraimage. The distribution of vibrations in Figure 1 (b, c)
(the external vibraimage is determined by the maximum vibration values in the
image lines, and the internal vibraimage is determined by the accumulated vibration
frequency in the pixel) is monocolor, in contrast to the real vibraimage of a human
head, which usually covers the entire color spectrum, and the frequency distribution
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of head microvibrations corresponds to normal distribution (Minkin, 2017; 2020).
The vibraimages shown in Figure 1, obtained by modeling horizontal vibrations with
the frequency of 2 Hz and the amplitude of 3 and 6 image elements, allows to draw
the following first conclusions, which are quite obvious for researchers who have
experience working with vibraimage systems:

— vibraimage is the function of not only the vibration parameters, but also the
optical contrast of an object, as we see having the same vibration parameters the
objects 1.1 and 1.2 have significantly different vibraimages;

— vibraimage of the symmetrical objects microvibration can be either symmetrical (1.2)
or asymmetrical (1.1).

(a) Object 1.1

50 OF

ul

(a) Object 1.2 (b) l (©)

Fig. 1. Static images (a) and vibraimages (b, c) of test objects 1.1 and 1.2.
For vibraimages (b, ¢) horizontal microvibration with 2 Hz frequency, the amplitude
of object movement — 3 pixels (b), 6 pixels (c)

Having established that the horizontal vibrations of symmetrical in contrast circles,
suitable for measuring a fixed vibration frequency, are not suitable for simulating real
micro-movements of a head, we tried to complicate the static images and analyze the
horizontal vibrations of the asymmetrical static images presented in Figure 2.

The resulting vibraimages of static images of asymmetric in contrast test objects,
shown in Figure 2, also did not allow to achieve the required microvibration
characteristics on vibraimage, as in Figure 1, the vibraimage in Figure 2 turned
out to be too discrete, and the external vibraimage accordingly becomes almost
monochromatic. The using of the human face image (object 2.2), generated by
artificial intelligence on the website https://photopea.ru/ai-photo-editor-neiroset, also
did not allow to obtain a normal distribution of vibrations due to only horizontal nature
of movements with the fixed frequency, giving a mono-color vibraimage distribution.
Therefore, we continued attempts to create a measurement standard with the required
parameters of vibraimage on artificial objects, and not on the image of a person’s
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face, because artificial objects make it possible to more unambiguously vibraimage
control depending on the vibration characteristics. The image and vibraimages of
a new artificial object called preliminary vibration etalon (PVE) created with the
analogical vibration characteristics to Figures 1-2 are shown in Figure 3.

=

W7

(a) Object 2.1

(a) Object 2.2

Fig. 2. Static images (a) and vibraimages (b, c) of test objects 2.1 and 2.2.
For vibraimages (b, ¢) horizontal microvibration with 2 Hz frequency, the amplitude
of object movement — 3 pixels (b), 6 pixels (c)

Fig. 3. Static image (a) and vibraimage (b, ¢) of PVE test object. For vibraimages (b, c)
horizontal microvibration with a frequency of 2 Hz, the amplitude of object movement is
3 pixels (b), 6 pixels (c)

The image of the object shown in Figure 3 has horizontal symmetry, similar
to the frontal image of a person’s face, while unlike the artificial images in
Figures 1-2, the static image in Figure 3 has a smooth decrease in contrast from
the bottom to the top of the image. The vibraimages shown in Figure 3, in contrast
to the previous vibraimages in Figures 1 and 2, include all color gamut (from blue
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to red), and therefore include most of vibration spectrum in the range from 0.1 Hz
to 10 Hz, present in real microvibration of a human head (Minkin, 2017). The data
obtained from the analysis of horizontal vibration suggests that PVE (Fig. 3) can be
used to create the measurement standard of PPR. Next, it is necessary to study its
vibraimages during vertical and angular microvibration, as well as during periodic
changes in contrast.

Vertical microvibrations

Vibraimages of PVE with vertical vibration similar to horizontal ones
(2 Hz frequency, movement amplitude 3 and 6 pixels) are shown in Figure 4.

(a) PVE

Fig. 4. Static image (a) and vibraimage (b, c) of PVE. For vibraimages (b, ¢) horizontal
microvibration with 2 Hz frequency, the amplitude of object movement is 3 pixels (b),
6 pixels (c)

The internal vibraimages of PVE differ noticeably under horizontal (Fig. 3) and
vertical (Fig. 4) vibration, while the external vibraimages are close to each other in
color content, and therefore in the frequency distribution of microvibration. Note that
vertical vibration of PVE give a more saturated internal vibraimage of the object than
horizontal vibration, even in the low-contrast upper part of PVE.

Oscillation angle

Vibraimages of PVE with vibration characteristics based on oscillation angle of
the object axis relative to the bottom point (frequency 2 Hz, oscillation angle — 1°
and 2°) are shown in Figure 5. The decrease in the amplitude of oscillation angle
displacement relative to horizontal and vertical movements is caused by the greater
influence of the oscillation angle on vibraimage and its shift to red and high vibration
frequencies with the displacement amplitude of 3°; 6° angular degree.

Note that the internal vibraimage of the PVE shown in Figure 5 is noticeably
different from the horizontal or vertical one, while the external vibraimages of the
PEV in Figures 3, 4 and 5 are quite similar, and a larger vibration amplitude gives
a more saturated vibraimage.
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(a) PVE

Fig. 5. Static image (a) and vibraimage (b, c) of PVE.
For vibraimages (b, c) vertical microvibrations with 2 Hz frequency, amplitude
of angular degree movement — 1° (b), 2° (c)

Contrast vibration

Vibraimages of PVE with the vibration characteristics of contrast (frequency —
1 Hz, amplitude of the object contrast relative to the background — 0.2 and 0.4; the
maximum contrast on the object is taken as 1, the background level is taken as 0)
are shown in Figure 6.

Fig. 6. Static image (a) and vibraimages (b, ¢) of PVE.
Contrast change frequency 1 Hz, (b) contrast vibration — 20%, (c)
contrast vibration — 40%.

The vibraimages of PVE contrast vibration in Figure 6 are noticeably different
from the vibraimages shown in Figures 3—5. The uneven initial contrast of PVE,
which decreases from the lower lines of PVE to the upper lines, has a great influence
on the obtained vibraimages. The initial unevenness of PVE contrast causes the
contrast vibrations on the top of the object to become invisible at a low contrast
change value (0.2). An increase in the amplitude of the contrast change to 0.4 leads
to vibraimage appearance on almost the entire size of PVE.

Thus, we see that each individual direction of vibration in Figures 1-6 has its
own influence to vibraimage parameters. The research results presented in the
previous figures were obtained at the fixed vibration frequency of the test objects.
The dependence of the mean value of vibraimage M on the frequency of different
directions of objects vibration under study 1.1 (ball) and PVE (std) is shown in
Figure 7.
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Fig. 7. Dependence of the mean vibraimage value M on the frequency of different
directions of the objects vibration under study 1.1 (ball) and PVE (std)

dX=2 — horizontal vibration by 2 pixels;
dY=1— vertical vibration per 1 pixel;
dA=0.4 — oscillation angle 0.4°;

dC =75 — contrast vibration 75%.

Since the mean value of vibraimage frequency M when measuring of a human head
microvibration with the settings of Blitz Judgment program (N=25 frames; f=10 Hz)
is approximately 3—4 Hz, it follows from the dependences shown in Figure 7 that
head microvibration modeling using artificial objects is possible. Therefore, we will
continue vibration analysis and etalon creation while investigating the simultaneous
superposition of individual vibration processes.

Mixed vibration process

The study of individual vibration processes of artificial objects makes it possible
to determine the dependences between the vibration characteristics of objects and
vibraimage parameters. When studying a person’s psychophysiological response to
presented stimuli, we are always dealing not with some individual vibration process,
but with the simultaneous mixed vibration of all of the listed processes, including
human facial expressions. The basic vibraimage parameters are the mean frequency of
microvibration M and the standard deviation of microvibrations SD (Minkin, 2020).
Table 1 shows the dependences of vibraimage parameters M and SD on vibration
characteristics of test objects 1.1 and PVE.
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Table 1

Dependences of vibraimage parameters M and SD on individual vibration processes and its
combination (mixed of individual vibration processes) at the fixed frequency f=1 Hz (horizontal
movement dx, vertical movement dy, oscillation angle relative to down point of object dA, contrast
change dC) for test objects 1.1 and PVE

Characteristics of microvibration

Object 1.1

PVE

Vibraimage parameters

f dx dy dA dC M SD M SD
1,0 0,1 0,0 0,0 0,0 1,95 0,39 2,07 0,35
1,0 0,2 0,0 0,0 0,0 1,93 0,39 2,07 0,30
1,0 0,4 0,0 0,0 0,0 1,96 0,38 2,07 0,26
1,0 0,8 0,0 0,0 0,0 2,44 0,87 2,13 0,22
1,0 1,6 0,0 0,0 0,0 4,74 2,1 2,21 0,21
1,0 3,2 0,0 0,0 0,0 6,97 2,02 6,80 1,70
1,0 0,0 0,1 0,0 0,0 1,93 0,40 2,10 0,37
1,0 0,0 0,2 0,0 0,0 1,94 0,38 2,10 0,31
1,0 0,0 0,4 0,0 0,0 4,99 1,78 2,12 0,28
1,0 0,0 0,8 0,0 0,0 7,28 1,81 2,13 0,26
1,0 0,0 1,6 0,0 0,0 7,35 1,68 2,18 0,25
1,0 0,0 3.2 0,0 0,0 7,44 1,65 6,62 1,71
1,0 0,0 0,0 0,025 0,0 1,94 0,37 2,07 0,30
1,0 0,0 0,0 0,050 0,0 1,94 0,39 2,06 0,27
1,0 0,0 0,0 0,100 0,0 1,95 0,38 2,06 0,25
1,0 0,0 0,0 0,200 0,0 6,16 1,98 2,13 0,20
1,0 0,0 0,0 0,400 0,0 7,45 1,56 2,22 0,19
1,0 0,0 0,0 0,800 0,0 7,66 1,42 6,64 1,73
1,0 0,0 0,0 0,0 0,100 0,00 0,00 0,00 0,00
1,0 0,0 0,0 0,0 0,200 1,92 0,39 2,13 0,00
1,0 0,0 0,0 0,0 0,400 7,02 1,69 7,95 0,54
1,0 0,0 0,0 0,0 0,600 7,55 1,24 7,98 0,38
1,0 0,0 0,0 0,0 0,800 7,71 1,00 7,98 0,36
1,0 0,0 0,0 0,0 1,000 7,78 0,87 8,06 0,35
1,0( 0,300 0,150 0,060 0,060 2,24 0,76 2,07 0,21
10| 0,400 0,200 0,080 0,080 3,37 1,31 2,1 0,20
1,0 0,500 0,250 0,100 0,100 4,53 1,71 2,14 0,18
1,0 0,600 0,300 0,120 0,120 5,58 2,12 2,17 0,17
10| 0,700 0,350 0,150 0,150 6,40 2,06 2,58 0,78
1,0| 0,800 0,400 0,200 0,200 6,94 1,89 3,91 0,56
1,0 0,900 0,450 0,250 0,250 7,16 1,70 4,89 1,16
1,0( 1,000 0,500 0,300 0,300 7,35 1,46 7,35 1,49

From the described results and data given in Table 1, the following conclusions
can be drawn about the dependences between of vibraimage parameters and the

vibration characteristics of objects:
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— An increase of frequency, amplitude, oscillation angle and object contrast
microvibration leads to an increase in the mean value M of vibraimage frequency.
The value of the standard deviation of vibraimage SD has maximum values in the
middle of M range and decreases at the minimum and maximum values of M.

— The mixed of various vibration processes increases the average value of
vibraimage mean M and has an ambiguous effect on the standard deviation of
vibraimage SD.

— To create the measurement standard of PPR and ensure 10 seconds PPS period
is necessary to have a similar period of change in one (main) microvibration process.
Since vibraimage doubles the real frequency of object microvibration (half the
period of object microvibration gives the full period to vibraimage since vibraimage
is modular to the direction of movement), then to achieve 10 second period, the
frequency of modulated main microvibration process should be 0.05 Hz. It is advisable
to use additional vibration processes to achieve the value of PPR 1 vbr, and their
frequencies should be higher than the main one and be a multiple of the frequency
of the main microvibration process.

Understanding the given dependencies for controlling vibraimage parameters
coincides with the known principles of movements measuring during the accumulation
of interframe differences (Sekine et al., 1999) and, by regulating the microvibration
parameters of artificial objects, allows to begin creating a dynamic vibration standard,
the vibration frequency of which is identical to PPS frequency on stimuli response.

Modeling of dynamic vibration measurement standard
of psychophysiological response to stimuli

Previous studies have shown that the period of change in the subject’s PPS (or
the period of change in the vibration frequency of the object) is approximately
equal to twice the period of stimulus presentation (Minkin, 2021). The vibration
characteristics of a human head are a complex function of both chronobiological
processes (Minkin, Blank, 2021) and conscious response to presented stimuli
(Minkin, 2021), automatically adjusting to the period of external stimuli presentation.
Previous models of fixed vibration characteristics, presented in Figures 1-6, made it
possible to measure the vibration characteristics of an object, but they are not suitable
for modeling a psychophysiological response to a stimulus and creating a vibration
standard, because to achieve the value 1 vbr of PPR, the vibration characteristics
of an object must correspond to 5-10 second period of human response to stimuli.
Human PPR measurement standard is information-physical dynamic characteristic of
vibration and could not be represent as traditional static physical standard in the form
of a platinum kilogram or meter. By adjusting the vibration parameters of an arbitrary
contrasting object is possible to achieve the required difference in the vibration state
change as 1 vbr for the requested period. To ensure the vibration state difference
of 1 vbr using one vibration process, is necessary that the selected microvibration
process has 0,05 Hz frequency, but it is difficult to ensure proximity to the real process
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of a head microvibration in this case. However, by using the 4 individual vibration
processes, the frequency of each vibration process can remain stable, and the change
in vibration state of 1 vbr is achieved by superimposing of amplitudes and frequencies
for different vibration processes, as shown in Table 2 (column dP). Table 2 shows
vibraimage parameters data for two vibration states of objects 1.1 and PEV, as close
as possible to the measurement standard 1 vbr of PPR unit.

Table 2

Vibraimage parameters M, SD, dP, A dP of objects 1.1 and PVE close to the measurement
standard 1 vbr of PPR, for two vibration states with 4 vibration processes characteristics

Object vibration characteristics (d/f/p)

for 4 vibration processes (x, y, A, C) Vibraimage parameters

x (d/f/p) y (d/f/p) A (d/flp) C (d/flp) M SD dpP AdP
Units
PxI/Hz/sine | PxI/Hz/sinP | °/Hz/sin? | %/Hz/sin? | Hz Hz vbr vbr
Objects

PVE 0,5/0,4/1 6/0,05/1 0,01/0,8/2 | 0,05/0,8/1 | 3,54 {1,63| 1,004 | 0,004
1.1 0,5/0,4/1 6/0,05/1 0,01/0,8/2 | 0,05/0,8/1 | 0,70 [ 0,28 | 0,112 0
PVE 0,5/0,4/1 | 36,9/0,05/1 | 0,01/0,8/2 | 0,05/0,8/1 | 8,35 |2,20| 0,67 0,03
1.1 0,5/0,4/1 | 36,9/0,05/1 | 0,01/0,8/2 | 0,05/0,8/1 | 2,09 | 1,58 | 1,0103 0

The parameters of the two vibration states given in Table 2 differ only in one
parameter — the maximum vertical shift y(d), because vertical microvibration was
selected as the main vibration process for PVE unit achieving. The established
amplitude of 6 elements vertical vibrations provides dP=1.004 vbr for PVE
with uncertainty AdP=4 mvbr. With the same vibration state of object 1.1, its
change in vibration state over a period of 10 s is noticeably smaller and amounts
dP=0.112 vbr. To achieve the change in the vibration state of 1 vbr for object
1.1, is necessary to increase the amplitude of the vertical vibration change by
approximately 6 times to 36.9 pixels, then for 1.1 object dP=1.0103 vbr. During
this study, we were not able to get closer to the standard value of 1 vbr for object
1.1, but this does not mean that this is impossible in the future. At the same time, the
temporary stability of the change in the vibration state of 1.1 object AdP=0 turned
out to be higher than the PVE, although the established high amplitude of vertical
vibrations (36.9 pixels) does not allow us to consider the vibrations of this object to
be similar to microvibration of a human head. Taking into account given results, we
believe that the dynamic standard of PVE practically satisfies all the requirements
(closeness to real microvibrations of a head according to all studied vibraimage
parameters, high accuracy of achieving dP=1 vbr) and at the moment can be
accepted as an information-physical standard of PPR. Moreover, the typical error
in measuring head microvibration parameters using vibraimage technology is about
5% (Minkin, 2019), which is noticeably higher than the achieved uncertainty (error)
in reproducing the developed measurement standard.
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Discussion

The received results confirm the possibility of creating measurement standard by
microvibration states changing (Minkin, 2023) with the value 1 vbr of PPR by creating
artificial contrasting objects with said vibration parameters. The created measurement
standards are presented in the form of avi file of vibrating PVE (VibraStandard.
avi) or in the form of software product as the part of the default settings mode of
the Vibraimage PRO program (Akimov et al., 2019). Both developed versions of
standards satisfy the definition of a measurement standard as the technical means
or measurement system in the existing SI system and modern metrology (SI, 2019;
RMG 29, 2013; JCGM 200, 2012). Vibration of the VibraStandard.avi file can be
analyzed by any existing measurement system. The measurement standard included to
Vibraimage PRO program allows the users not only to evaluate the computer resources
of his system (a deviation from 1 vbr that exceeds the permissible systematic error
or uncertainty of 4 mvbr in Standard mode indicates insufficient processor power to
use the vibraimage system for PPR measurement), but also to explore the vibration
characteristics of an object.

In the future, the obtained dependences of vibraimage parameters changes
on specific vibration characteristics of an object will apply to study variants of
microvibration and associate them with patterns of changes in the psychophysiological
state, which should make it possible to identify specific physiological mechanisms
in reactions to stimuli. Freud claimed that a person does not have random
movements (Freud, 1900), and Sechenov argued that every thought has its own
muscular manifestation (Sechenov, 1863), so every microvibration process needs
to have individual physiology reason. Currently, vibraimage parameters do not
allow classifying some parameters of emotions according to the reasons for their
manifestation, for example, separating domestic or family aggression from terrorist
aggression. But theoretically, based on the assumptions of Sechenov and Freud,
psychophysiological markers of movements should be identified, indicating specific
sources of emotional states origin and identifying the causes of PPR. Mechanical
modeling of vibraimage parameters should help in identifying specific PPRs and PPSs,
because if the same parameters of vibraimage are obtained with different vibration
characteristics (horizontal, vertical, swing and contrast), then in the future criteria
should be found that more accurately identify different types of microvibrations,
micromovements and PPS.

The standard uncertainty of 4 mvbr achieved in the current etalon version can
be reduced with greater effort and time spent on achieving temporal stability and
a greater understanding of the smoothness of the control mechanisms. It is difficult to
count on greater accuracy of a measurement standard when it is first created; similar
not very high accuracy was observed earlier when creating the first standards of the
meter and kilogram (Jabbour, Yaniv, 2001; Cardarelli, 2005). It is possible that for
greater accuracy of a measurement standard it will be necessary to switch to a higher
resolution of the frame and the test object, while it should be taken into account that
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a high frame resolution will increase the processor load, which can lead to the opposite
effect of reducing the accuracy of PPR standard reproduction due to the instability
of computer vibration processing. The presence of various low-frequency vibration
processes in the PPR standard leads to the appearance of low-frequency beats that
do not fit within the PPR measurement period (10 seconds). A possible reduction in
the number of vibration mechanisms used will probably make it possible to achieve
a higher accuracy of reproducing 1 vbr of PPR unit, but it conflicts with the desire
to get as close as possible to the real process of human head microvibration, which
includes all possible variants of movement and vibration. Future research should show
what compromise between the accuracy of the measurement standard reproduction
and the closeness of the standard to the real head microvibration is optimal; for now
we have settled on the achieved value of PPR measurement standard uncertainty
4 mvbr when analyzing the listed 4 microvibration processes.

The classification of various microvibration processes and their influence on
vibraimage parameters has not previously been studied in such detail and closely,
although spatial micromotion of a head have been analyzed for various applications
(Balakrishnan et al., 2013; Minkin, 2017; 2020). We consider the goals of this study
achieved, because in the process of the work were formulate the basic principles
of various vibration processes superposition and created the artificial measurement
standard and unit 1 vbr of PPR, as was predicted in the previous study (Minkin, 2023).
It is expected that work will continue to improve the accuracy and stability of
reproducing the measurement standard of PPR to achieve an uncertainty of less than
1 nvbr. We also assume that dividing the processes of a human head microvibration
into components (horizontal, vertical, angle and contrast) will make it possible to
more accurately characterize emotional and psychophysiological reactions in further
studies conducted by vibraimage technology and other psychophysiological signals.

One of the problems in using vibraimage technology to recognize emotions and
measure personality traits in real time is the difficulty of estimating the required
processor power to minimize measurement errors (Minkin, 2019), because for
operation, standard television cameras (web or IP) and standard processors (PCs
with Windows, Android, Linux or mobile phones) are used with different technical
characteristics. If the parameters of television cameras are traditionally assessed
using test tables (Minkin, 2017), then assessing processor power is quite difficult
without the presence of a reference video image of a person or artificial object with
the characteristics of micromovements inherent to ordinary person. We assume that
the developed measurement standard of PPR will successfully solve this problem,
because exceeding the deviation of the uncertainty of microvibration by 4 vbr when
reproducing the measurement standard on any device indicates insufficient processor
power of this device.

Probably, it may seem to many readers that the proposed creation of a virtual PPR
standard, completely different from a person, has nothing to do with psychology and
physiology. But let us remember what one of the founders of modern physiology, Ivan
Sechenov, wrote back in 1863: “Between an actual impression with its consequences
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and the memory of this impression from the side of the process, in essence, there
is not the slightest difference. This is the same mental reflex with the same mental
content, only with a difference in the stimulants” (Sechenov, 1863). Having
transferred Sechenov’s thoughts to the proposed approach of created PPR standard,
we understand that we have not proposed anything fundamentally new; between the
process of human head microvibration reacting to presented stimuli and the process
of the created virtual standard microvibration “in essence, there is not the slightest
difference,” which is confirmed by identical vibraimage parameters (M, SD, dP)
measured for both (real head and etalon) microvibration processes.

In this study, we did not pay sufficient attention to current terminology, based
on the terms and definitions of the psychophysiological response unit given earlier
(Minkin, 2023), focusing on the technical side of the issue. Therefore, to test
different approaches and terms to modeling the measurement standard of PPR, it
was deliberately allowed to use various terms such as virtual, information-physical,
artificial and vibration standard. The development of correct scientific terminology
must certainly go in parallel with the achievement of technical and metrological
characteristics in the next development of information-physical approach to measuring
the characteristics of personality traits and PPR.

Supplementary materials

The vibration test samples used in this study and the generated measurement standard and unit
of PPR are available for download at https://psymaker.com/downloads/VibraStandard.zip and
can be used by researchers to develop their own methods and verify the conclusions drawn.
Vibraimage PRO software is also available for download with the Standard default mode in
settings https://psymaker.com/downloads/setup VibraPro10.exe, allows to control the described
vibration characteristics of the created information-physical measurement standard of PPR.

Conclusion

We hope that the conducted research will help objectify psychophysiological
measurements and is a necessary step to unite the processes of consciousness and
the physical world in the single information-physical model. Modeling of individual
and mixed microvibration processes can be used in subsequent studies aimed at
establishing the physiological mechanisms of a human head microvibration and
emotions research. The developed information-physical measurement standard of
PPR allows researchers to independently assess the possibility of introducing new
units of psychophysiological responses and personality traits measurement into
the international system of units (SI), use the resulting measurement standard for
conducting psychophysiological research and contribute to the adoption of unified
metrological approach to measuring personality traits, combining psychology, physics
and cybernetics. The study proved the possibility of creating information-physical
measurement standard with the nominal value 1 vbr of PPR with an associated standard
measurement uncertainty of 4 mvbr. Current standard measurement uncertainty can
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undoubtedly be reduced in further research. Modern metrology is impossible without
the implementation of the measurement standards of physical quantities, and modern
psychophysiology is impossible without accurate measurements.
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Abstract: The statistics of psychophysiological responses (PPR) of 1002 subjects tested by Blitz
Judgment program based on presentation of 48 short 5-second multifactor stimuli having semantic
link to multiple intelligences (MI) and personality vices (PV) were studied. It has been established
that the correlation between the mean PPR for MI and PV stimuli increases logarithmic to the
value (r=10.795) with the maximum number of averaged PPR. The correlation between PPR during
sequential presentation of stimuli as the time function between presented stimuli is analyzed and
recommendations were realized to reduce the mutual influence of stimuli (Kuleshov effect) on the
resulting psychophysiological profile. Scatter diagrams of the difference between relevant and
irrelevant PPR for MI and PV stimuli are presented. Patterns and confidence intervals have been
established for close to normal distributions of three integral psychophysiological indicators: the
Activation of nervous system (4), the emotional Balance (B) and the Conscious sincerity (C), used
as indicators of norms and deviations for personality traits. Equations are given for calculating
integral psychophysiological indicators using vibraimage technology and justification for their
use in assessing deviant behavior was proposed.

Keywords: physiology, psychology, psychophysiology, statistics, vibraimage,
psychophysiological response, deviant behavior, norms, consciousness, unconscious, behavior,
norm, vibra, Blitz Judgment, BJP.

Introduction

The concept of a norm is not as easy to apply to the psychological and
psychophysiological characteristics of a person (Sripada, Stich, 2012), as, for
example, to define a normal distribution in mathematics (Lyon, 2014). The standard
approach to determining normal physiological characteristics of a person is to
measure a range of values covering confidential interval (95-99)% of the counts of
the selected physiological characteristic from a large sample of subjects. In this way,
physiological norms were determined for heart rate (Shaffer, Ginsberg, 2017), body
temperature (Geneva et al., 2019), blood pressure (Joyner et al., 2008) and respiratory
rate (Wessel et al., 2009). Norms for physiological parameters are characterized by
a certain age (Wallis et al., 2004) and gender (Voss et al., 2015) dependence, as well
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as body size and measurement method (Feldschuh, Katz, 2007). Even more difficult
is the defining of norm and pathology for psychophysiological testing (Cacioppo,
Tassinary, Berntson, 2007), characteristics of personality (Goldberg, 1990), behavioral
parameters (Cooke, Rousseau, 1988), emotions (Scherer, 2005; Rose et al., 2006)
and personality traits (Harland et al., 2007), which are associated with concepts of
morality and may have various social, public, ethnic and other principles of definition
(Jung, 1998; Zondi, 2017; Freud, 1900; Allport, Allport, 1921; Cattell, 1945; Brud,
Rogoza, Cieciuch, 2020).

Vibraimage technology (Minkin, 2007; 2020), based on contactless analysis
of muscle microvibration (Roraher, Inanaga, 1967) and vestibular-emotional
reflex (Minkin, Nikolaenko, 2008), allows to simultaneously and synchronously
study psychological and physiological responses of a subject to presented stimuli
(Minkin, Nikolaenko, 2017; Minkin et al., 2023). Vibraimage determines statistical
norms of psychological and physiological parameters similar to measurements of
physical quantities (Minkin, 2024) simultaneously with psychological testing. The
structure of personality traits previously proposed by neuro linguistics profiling
method and Blitz Judgment program (BJP), includes 24 independent scales of
multiple intelligences (MI) and personality vices (PV), based on 12 MI types
(Gardner, 1983; Minkin, Nikolaenko, 2017) and 12 PV types (Shcherbatykh,
2009; Minkin, Nikolaenko, 2022). BJP is used for various psychology and
psychophysiology applications (Bobrov et al., 2021; 2023; Burenkova, Sacerdov,
2023; Nikolaenko, Sturchak, 2023; Shchelkanova et al., 2023). Captured database of
more 1000 statistical data was necessary to reveal the patterns between the studied
psychophysiological responses (PPR) to the presented stimuli of MI and PV and
setting behavioral norms.

The purpose of this study is to analyze and identify common patterns between
PPR based on the results of testing more than 1000 subjects by BJP to determine
statistical norms and deviations of psychophysiological, behavioral characteristics
and personality traits measured by presentation of multifactorial stimuli having the
semantic link to multiple intelligences and personality vices.

Materials and Methods

This study is based on the analysis of 1002 subjects test results using BJP,
including two previous databases of 302 test results (Minkin et al., 2023) and
database of 500 subjects (Sedin et al., 2023), supplemented by BJP tests since
March 2021 to November 2023. The age of the participants ranged from 16 to
70 years, all test participants were citizens of Russia, the ratio of women to
men was 29/71. The mean age of tested participants was M =25 years, standard
deviation SD=7 years. None of the test participants had previously been convicted
or found guilty of illegal activities. The study of the psychophysiological responses
of subjects to presented stimuli was carried out by BJP installed on personal
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computers running Windows 10 with processors no lower than Intel Core 17 and
Microsoft LifeCam Cinema or Studio webcams. The subjects were located at the
distance of approximately 0.5 m in front of the webcam mounted on the monitor.
After starting testing, BJP presents subjects with 48 textual and visual multifactor
stimuli (Nikolaenko, Minkin, 2022; Nikolaenko, Shchelkanova, Akimov, 2023),
sequentially appearing on the screen with the presentation period of 5 seconds for
each stimulus (two stimuli for each independent BJP scale). The subjects chose
the unambiguous answer — Yes or No while the stimulus was on the monitor
or ignored the answer if found difficult to give the unambiguous answer to the
stimulus presented on the screen. The duration of each test was 240 seconds after
the presentation of the first stimulus on the screen and 250 seconds after the start
of testing. The results of personal testing were automatically saved in Excel and
xml files, including the time and date of testing in the file name. The processing
of test results groups was carried out by the MISstat program, developed by Elsys
Corp (St. Petersburg, Russia) for processing BJP files and available for free use
(https://psymaker.com/downloads/MIS_Stat.xlsm).

Results

In this study, we focus on the dependencies between PPR during BJP testing of
subjects, which were not studied in detail in previous researches (Minkin, Nikolaenko,
2022; Minkin et al., 2023; Minkin, 2023; Sedin et al., 2023). The amount of digital
data about a personality, captured by BJP during presenting stimuli of MI and PV,
is so large that it cannot be covered in one study, and in each next study we discover
new and unexpected results and patterns.

Correlation between mean PPR
for Ml and PV stimuli

In the previous study of BJP database, based on a physical approach to the analysis
of PPR and measuring PPR by information-physical unit (vibra), the fairly high
correlation was shown between the mean PPR for MI and PV stimuli (Minkin, 2023).
Therefore, we begin the analysis of 1002 subject’s database from the scatter diagram
of the mean PPR for MI and PV stimuli, shown in Figure la, and the correlation
between mean PPR for MI and PV stimuli for the number of the summed PPR,
shown in Figure 1b. Here and below, we combine formally different figures under
one numbering when the dependencies presented in the figures have a semantic
connection.

The dependences of the correlation coefficients of ranked (Max; Max+Min) and
unranked (1+2+3) sums of PPR on Figure 1b converge to one correlation value
between PPR of MI and PV (r=0,795), when summing up all 24 PPR for stimuli MI
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and PV. Note that correlation dependencies with different choices of ranking stimuli
(Max and Max+Min) behave almost identically and with initial summation (up to
12 PPRs) significantly exceed random summation (1+2+3) in terms of the level of
correlation between PPR for MI and PV stimuli.
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Fig. 1a. Scatter diagram of mean PPR (P,,) for 24MI stimuli (MI24) and mean PPR (Pg)
for 24PV stimuli (S24). The value of Pearson correlation coefficient r=0.795. Axis values
are calculated in information-physical unit — vibra

Fig. 1b. Dependence of the correlation coefficient (r) between PPR for Ml and PV stimuli
for the number (n) of the summed PPR (3 P)

Max+Min — the sum of the ranked PPR, the amount increases by sequentially adding the
maximum PPR (relevant) to the minimum PPR (irrelevant); Max — the sum of ranked PPR,

the amount is increased by sequentially adding the next ranked PPR to the maximum; 1+2+3 —
sequential increase in the amount of PPR without taking into account ranking, by adding PPR
from the subsequent stimuli.

Correlation between PPR for neighboring
and close-in-time stimuli

The mean Pearson correlation coefficient (r) between PPR for neighboring stimuli
and the dependence of the correlation coefficient on the distance between stimuli
(in number of presented stimuli, hereinafter referred as the distance dQ) are shown
in Figure 2.

According to the results shown in Figure 2a, there is a significant difference in the
correlation value between stimuli 1 and 2 from all other correlation values between
neighboring stimuli. As the distance between stimuli increases, the mean correlation
between PPR decreases significantly when compared with PPR from non-neighboring
stimuli (Fig. 2b) and is close to 0.2 for non-normalized PPR. Similar results are
observed for the normalized PPR (Fig. 2c, d), however, all correlation values are
reduced by 0.2 level relative to the non-normalized values and there is no correlation
between non-neighboring stimuli.
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Fig. 2a, c. Dependence of Pearson correlation coefficient (r) between PPR for neighboring
stimuli of BJP for non-normalized (a) and normalized (c) PPR

Fig. 2b, d. Dependence of Pearson correlation coefficient between PPR on the distance
between the stimuli for non-normalized (b) and normalized (d) PPR

Difference between PPR for Ml and PV of leading (relevant)
and lagging (irrelevant) stimuli

Scatter histograms of the difference between PPR (dP) of the leading (dP, =PM! —
PS)) and lagging (dP,=PM! —PS.) stimuli of MI (MI) and PV (S) are shown in
Figure 3. The vertical axis shows the value of the difference in PPR (vbr) for the
lagging stimuli, along the horizontal axis is the difference for the leading stimuli.
On Figure 3a, the difference in PPR is determined between one of the most relevant
stimuli of MI and one the most relevant stimuli of PV, and in Figure 3b — as the
difference between the mean values of PPR for the 6 leading stimuli of MI and PV.
Each point on Figure 3 scatter histograms displays the testing results of one subject;
the vertical axis shows the difference in PPR for lagging stimuli; the horizontal axis
shows the difference for leading stimuli.

The diagrams from Figure 3 show that the correlation of the difference in PPR
for one leading and lagging MI and PV stimuli is close to zero (Fig. 3a). While the
correlation of the difference between mean PPR of 6 leading and 6 lagging MI and
PV stimuli was r=0.6 (Fig. 3b).
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Fig. 3. Scatter diagram of the difference between PPR (dP) for Ml and PV stimuli of
leading (dP,=P™ —PS,) and lagging (dP,=PM ,—PS) stimuli. The vertical axis shows
the value of PPR difference (MI-S) for lagging stimuli, and the horizontal axis shows the
difference (MI-S) for leading stimuli. Axis values are calculated in information-physical
unit — vibra

Fig. 3a. PPR difference is determined for one most relevant stimulus (MI-S).
Fig. 3b. PPR difference is determined for the mean value of 6 leading stimuli (MI-S).

Confidence interval and norm of mean PPR values.
Level of nervous system activation (A)

The mean value of PPR for each subject without taking into account the semantic
connection of the stimuli (mean PPR for the stimuli of MI and PV) reflects the level
of activation (excitation) of nervous system (Sechenov, 1863; Pavlov, 1951). Next,
we will call this integral psychophysiological indicator (IPPI) the level of activation
of nervous system (NS) or Activation of NS (A). The distribution of IPPI A values
and confidence intervals of 1-3 standard deviation (SD or ¢) in the study sample of
1002 subjects is presented in Figure 4.
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Fig. 4. Distribution of indicator A values in the study sample of 1002 subjects
and confidence intervals A+(1+3)o. Horizontal axis values is calculated
in information-physical unit — vibra
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The number of IPPI A values falling within the confidence interval plus or minus
two SD is 94.21% (944 values), in the confidence interval plus minus three SD is
99.73% (996 values).

Confidence interval and norm of PPR difference for Ml and PV stimuli.
Level of Emotional Balance (B)

The distribution of PPR difference between MI and PV stimuli or the IPPI level
of emotional Balance (B) shown in Figure 5a. Figure 5b shows scatter diagram of
PPR to leading MI (horizontal axis) and leading PV (vertical axis) of each subject.
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Fig. 5a. Distribution of the difference between PPR of Ml and PV stimuli (IPPI of emotional
balance B). Graph B1 shows the distribution of difference between the leading PPR of
MI and PV stimuli, graph B24 shows the distribution of difference between the mean
values 24 PPR of Ml and 24 PPR of PV stimuli. Horizontal axis values are calculated
in information-physical unit — vibra

Fig. 5b. Scatter diagram of PPR for leading Ml (horizontal axis) and PV (vertical axis)
stimuli. Axis values are calculated in information-physical unit — vibra

The resulting distributions of PPR difference (see Fig. 5a) for MI and PV stimuli
showed the distribution center close to zero, and the distribution of leading PPR
(B1) turned out to be wider than the distribution of the mean values of all PPR (B24)
for MI and PV stimuli. At the same time, the correlation between the leading PPR
(Fig. 5b) is noticeably lower than the correlation between the mean PPR for MI and
PV stimuli (Fig. 1a).

Confidence interval and norm of the difference between
conscious (YN) and unconscious (IE) responses.
Level of Conscious sincerity (C)

The difference in profiles of MI and PV (Minkin, Nikolaenko, 2022), obtained
from unconscious (IE) and conscious (YN) responses or the level of Conscious
sincerity (C), for the database under study is shown in Figure 6a. Figure 6b shows
the distribution of the difference between the conscious and unconscious responses
(IPPP C) averaged over all profiles based on the testing results of 1002 subjects.
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Fig. 6.a. The difference (d=YN-IE) in profiles of Ml (blue) and PV (green)
from conscious (YN) and unconscious (IE) responses

Abbreviation of Ml profiles: Intrapersonal (IA), Philosophical (PH), Logical-Mathematical (LM),
Business-Mercenary (BM), Visual-Spatial (VS), Naturalistic (NL), Bodily-Kinesthetic (BK),
Musical-Rhythmic (MR), Ascetic (AS), Verbal-Linguistic (VL), Creative (CR), Interpersonal (IE).
Abbreviation of PV profiles: Suicide (SU), Sloth (SL), Cyber Addiction (CA), Greed (GD),
Alcoholism-Drug Addiction (D), Gluttony (GL), Egoism (EG), Pride-Vanity (PV), Bribe,

Theft (BT), Envy (EN), Lust (LT), Wrath (WR). Ml profiles are shown in blue, and PV profiles are
shown in green.

Fig. 6b. Distribution of the difference between the conscious and unconscious responses
(IPPP C) for MI (Ml), PV (S) and common Ml and PV (Ml, S) profiles based on the results
of 1002 subjects testing

The maximum difference between the conscious and unconscious responses for
MI profile (Fig. 6a) was revealed on Ascetic MI (44.63%, superiority of the conscious
response). The maximum difference between the conscious and unconscious responses
in PV profile was found for Suicidal PV (37.34%, superiority of the unconscious
response). The distribution of the difference between the conscious and unconscious
responses, presented in Figure 6b, is close to Normal distribution for the total
difference, taking into account all stimuli of MI and PV (MI, S) and is shifted to the
area of negative values by 7.0%.

Study results discussion

In the previous paper (Minkin, 2024), based on the results of 500 testing by
BJP was obtained the correlation r=0.7895 between mean PPR over 24 stimuli
for MI and PV. Doubling the size of the database to 1002 subjects showed near
the same correlation coefficient r=0.795 between the mean PPR (Fig. 1), which
suggests the stability of correlation coefficient with a further increase in the sample.
Such a high and stable correlation between PPR for stimuli of MI and PV should
be based on certain physiological and emotional regulation mechanisms, which
we will try to understand. To do this, consider the dependence of the correlation
coefficient (r) on the number of summed PPR, (see Figure 1b). When averaging
taking into account the ranking of PPR to stimuli (Max or Max+Min), we see
that this order of averaging is more beneficial for achieving maximum correlation
than simple sequential summation of stimuli for MI and PV (S): PPR to the most
relevant MI stimulus with the most relevant PV stimulus, next PPR to the first and
the second leading MI stimuli with the first and second leading PV stimuli, etc.
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The sequential order of PPR summation (1+2+3) is random to the ranking level
(relevant) and gives a lower correlation at the beginning, which catches up with
the correlation with the ranking of PPR when the sum reaches 24 PPR on the right
side of the graphs, because the mean of 24 PPR does not depend on the order of
their averaging. The order of summation (averaging) taking into account ranking is
beneficial for achieving maximum correlation with a small number of summed PPR,
because ranking ensures the similar significance (relevance) of responses to stimuli
of different emotional direction. Each subject has his own relevant MI types
(Eysenck, 1972; Gardner, 1983) and his own relevant PV types (Aristotle, 2020;
Shcherbatykh, 2009). The sum of responses to 2 relevant PV correlates more with
the sum of 2 relevant MI than one relevant PPR, and the sum of responses to
3 relevant PV correlates even more with the sum of 3 relevant MI. It is interesting
to note that averaging of leading PPR with lagging PPR (Max+Min) gives the same
correlation as averaging in order of leading PPR (Max), and the correlation between
the mean of PPR for MI and PV stimuli increases logarithmically with increasing
number of summed PPR to level about r=0.8, regardless of the summation option.
The resulting logarithmic dependence of the correlation coefficient on PPR number
r=KInA can be the subject of a separate study, because agrees well with Hartley’s
equation for measuring the amount of information (Hartley, 1928). It is possible
that the resulting logarithmic dependence of PPR correlation expands the results
of the action (or is a neural consequence) of Weber-Fechner law (Dehaene, 2003)
for complex multifactor stimuli. If the correlation between PPR for MI and PV
stimuli reached 1, this would mean the full disclosure of personality traits, by any
of MI or PV scales and the use of both scales is redundant. In the mathematically
defined structure of personality traits, the scales of MI and PV should be called
the superscales, because they are formed by 12 independent scales of MI and
12 independent scales of PV correspondently. We think that logarithmic increase
in the correlation coefficient with the increase in the number of presented stimuli
proves the correctness of chosen information-physical approach to the personality
traits construction developed on the basis of MI and PV superscales, and also that
the maximum correlation between the superscales is proportional to the constructor
validity (Smith, 2005). The achieved high correlation coefficient between mean
PPR of superscales for MI and PV stimuli (r=0.8) with the low correlation of
each component of MI and PV scales (Minkin, Myasnikova, Nikolaenko, 2019;
Minkin et al., 2023) probably shows that there are objective mathematical methods
for calculating the completeness and validity of any known personality structure
and models of personality (MMPI, b5pt; 16PF).

One of the factors influencing on the accuracy of personality traits and emotions
measuring (Minkin, 2019) is Kuleshov effect (Kuleshov, 1929; Minkin, 2021),
indicating the mutual influence of presented stimuli and reduces the accuracy
of PPR detection. Figure 2a shows the dependence of the correlation coefficient
between PPR on neighbor stimuli for all 48 stimuli. It follows that the correlation
coefficient depends on the specific stimuli presented (for example, the correlation
between a pair of neighboring stimuli 22-23 is r=0.28, and between the next pair
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23-24 r=0.41). In addition, the correlation between PPR for stimuli 1-2 and the
remaining pairs of neighboring stimuli is significantly different. Probably, the
difference in the correlation of the first stimuli pair PPR with the remaining pairs of
stimuli is associated with the absence of unprocessed stimuli at the beginning of BJP,
although the approach with the initial presentation of unprocessed stimuli has long
been known in psychophysiology (Backster, 1963; Baur, 2006). In the updated version
of BJP, we added two unprocessed stimuli (not taken into account in processing),
and the difference in the correlation of the first pair of processed stimuli with the
remaining pairs naturally disappeared. Perhaps the absence of unprocessed stimuli
also influenced to profile statistics, in which the first type of MI was more developed
than the others (Sedin et al., 2023). However, the Figure 2b dependence shows
the positive correlation between neighboring stimuli at the level of 0.35, between
other stimuli at the level of 0.2, and this value does not depend on the distance
between the stimuli, which is quite strange at first glance. To understand where the
positive correlation at the level of 0.2 between all stimuli comes from, the correlation
dependence was constructed for the normalized PPR values, in which the mean PPR
value for each subject was subtracted from each PPR value. According to Figure 2c,
d, we see a drop in correlation to approximately zero for all neighboring stimuli,
and the mean correlation between only neighboring stimuli was about 0.15, which
also, of course, affects the accuracy of PPR measurement, but not so significant. It
turns out that the influence of the physiological component or the mean value of
PPR (indicator A) on PPR gave increased correlation values between the stimuli
(Fig. 2a, b), because individual values of indicator A were correlated for studied
1002 database. For individual normalized profiles, the correlation value between
PPR exists only between neighboring stimuli and is r=0.15. The actual error from the
influence of the previous stimulus on the next one will be even lower, because PPR
between relevant and irrelevant stimuli depends not only on the emotional component,
but also on the level of activation of the nervous system. In addition, the error from
Kuleshov effect is unevenly distributed between stimuli, because it will be higher
from the influence of relevant stimuli, which are usually no more than 2 for MI and
2 for PV, which will give an average error in measuring PPR from the Kuleshov effect
about 5% or slightly lower, taking into account double averaging of PPR to similar
stimuli. We need to accept such a relatively high error value of Kuleshov effect for
this method of studying personality traits.

Previously, it was assumed that an equal division of PPR stimuli into groups
of 6 leading (relevant) and 6 lagging (irrelevant) personality traits would allow
confident classification of normal and deviant behavior (Minkin, 2023), and
normally there should be the superiority of PPR to MI over PV stimuli. It was
noted that in norms, with the high confidence level, the mean PPR value of the
six leading types MI exceeds the mean value of PPR of the six leading types
of PV (Minkin, 2023), while the mean value of the six lagging types of PV
exceeds the mean value of the six lagging types of MI. The scatterplots shown in
Figure 3 partially confirm the previously made assumption and show the significant
correlation of r=0.6 with an equal division of PPR into groups, taking into account
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the ranking of 6, relative to taking into account only 1 leading and lagging PPR with
a practically zero correlation r=0.09. The significant interest comes from centering
of the obtained values relative to 0 in Figure 3, both along the horizontal axis (for
the difference in the leading values of PPR for MI and PV stimuli) and along the
vertical axis (for the difference in the lagging values of PPR for MI and PV stimuli),
proving the equal integral relevance of MI and PV stimuli to subjects. The tilt angle
of the resulting histogram below 45 degrees is the mathematical consequence of
leading PPR difference location along the horizontal axis, because the difference
between high PPR values also exceeds the difference between lagging PPR values,
as well as PPR values themselves. However, it is not possible to use the assessment
of 6 leading and lagging mean values of the difference between PPR of MI and PV
stimuli, as the norm and deviations because of the uniform distribution of counts
across the quadrants of Figure 3b, showing that the number of subjects with the
leading significance of PV is not inferior to the number of subjects with the leading
significance of MI stimuli.

The statistical data obtained on the studied sample of 1002 subjects allows to
construct distributions of PPR values that characterize the norm and deviations, taking
into account standard mathematical approaches to the measured values (Novitsky,
1975; Lyon, 2014). Let’s start by analyzing the distribution of total PPR coordinates
(Fig. 1a) for 24 stimuli of MI and PV (NS Activation) shown in Figure 4. The value
of A indicator is the mean value of 24 PPR for MI stimuli and 24 PPR for PV stimuli,
measured in information-physical units of PPR (vbr), i.e. represents the mean of
48 PPR for every subject. Therefore, the value of indicator A, the generalized (by MI
and PV) value of PPR, is also measured in vbr (Minkin, 2024). The mean value of
the generalized PPR for the study group was 0.26 vbr, the deviation from the mean
by +1c was 281 counts, by =26 was 58 counts, by +3c was 6 counts, is quite close
to the normal distribution of PPR. The number of counts within the deviation range
M=(1-3)o for IPPI coefficients A, B, C, presented in Figures 4, 5 and 6, are shown
in Table 1 in comparison with normal distribution (ND).

Table 1

The number of counts N, falling within the range M+(1-3)o, in the studied sample for three IPPI
Activation of NS (A) (Fig. 4), emotional Balance (B) (Fig. 5) and Conscious sincerity (C) (Fig. 6)
relative to normal distribution (ND)

IPPI| A=0,26 vbr B,=0 vbr B,,=0 vbr C=-70% ND
Range N % N % N % N % %
Mt1o 721 | 71,96 | 752 | 7505 | 716 | 7146 | 695 | 69,16 | 68,0
M+20 944 | 9421 | 952 | 9501 | 948 | 9461 | 959 | 9571 | 950
M#30 996 | 99,40 | 986 | 9840 | 996 | 99,40 | 1000 | 99,80 | 99,7

Deviation from the norm of indicator A is not associated with the emotional
content of the stimuli, but is fairly important characteristic of a subject; it reveals
the general level of excitation of subject’s NS, for example, PPR level below 0.1 vbr
can inform about artificial inhibition of the subject’s NS (maybe drugs), and PPR
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level higher 0.45 vbr, on the contrary, indicates high excitation of the subject’s NS
(maybe alcohol). The range of the norms for indicator A (as well as other IPPI
B and C) should be set based on the specific application of BJP, although for starters,
by analogy with the mathematical norm, is possible to use the range M+3c, in which
99.7% of the subjects should be.

Initially, during the development of neurolinguistic profiling and BJP, it was
assumed that the majority of subjects who is in the psychophysiological norm
would have a significant advantage in PPR to MI stimuli relative PPR to PV
stimuli (Minkin, Blank, 2021; Minkin, Nikolaenko, 2022; Sedin et al., 2023). The
obtained statistics refuted our initial assumptions and showed that normal PPR for
the majority of subjects based on the approximately same relevance of MI and PV
stimuli. This does not mean that the resulting personal profiles of MI and PV are
less important, but it makes significant adjustments to the establishment of norms
and deviations for personality traits and behavior parameters. The statistics showed
that the number of sinners (the term introduced in previous study by Sedin et al.,
2023, does not need adjustment, since it does not have a negative meaning) is
approximately equal to the number of righteous people (Sedin et al., 2023).
That means extreme sinners (beyond the left border B-3c of Figure 5) should be
recognized as deviant behavior equally with extreme righteous people (beyond the
right border B+3c of Figure 5). Since the mean difference between PPR for MI and
PV stimuli is close to zero (IPPI B), the boundaries of the norms are determined
by both negative and positive values (Fig. 5a) of the difference between PPR for
MI and PV stimuli, also measured in vbr. The leading PPR for MI and PV stimuli
(Fig. 5b) have a significantly lower correlation with each other than the mean
of the 6 leading PPR for MI and PV stimuli. Therefore, the distribution of the
difference of only the leading PPR for MI and PV stimuli, presented in Figure Sa
by graph B,, less suitable for setting norms and deviations than B,,. The difference
in the mean values of all 24 PPR of MI and PV (B,,) is noticeably closer to the
normal distribution and is more preferable for selection as the normal range than
the difference B, of one leading PPR for MI and PV stimuli.

The distributions shown in Figures 4 and 5 were obtained by measuring
unconscious (psychophysiological) response, defining by information-physical unit
of quantity — vibra (Minkin, 2023). However, vibraimage technology and BJP make
possible to measure not only the unconscious response (IE), but also evaluate the
conscious responses (Minkin, Nikolaenko, 2017; Sedin et al., 2023). The assessment
of conscious responses (YN) is based on answers to questions in the Yes/No/Pass
format, and the result is calculated in percentage (the answer Yes is scored as 100%,
No as 0%, ignoring the answer (Pass) as 50%). Since only values of the same name
should be compared (Novitsky, 1975; SI, 2019), to compare the results of conscious
responses with unconscious one, the unconscious response (PPR) is also defining
as percentage. Initially, the minimum PPR for MI stimuli was taken as 0%, and the
maximum PPR for MI stimuli was taken as 100% (Minkin, Nikolaenko, 2017). This
approach makes possible to measure the percentage of conscious and unconscious
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responses in profiles that have a semantic link to MI and PV stimuli, including
constructing the difference profile between conscious (YN) and unconscious (IE)
responses (see Fig. 6a). Summing up all the differences in profiles of unconscious
and conscious responses, was obtained the distribution of the differences between
conscious and unconscious responses, presented in Figure 6b. Note that the
difference between the conscious and unconscious responses, shown in Figure 6a,
is positive for almost all MI profiles (except Business), and negative for all (!)
profiles of PV. This suggests the majority of subjects consciously underestimate
the relevance of PV stimuli and also consciously overestimate the relevance of
MI stimuli. So, we introduced IPPI of Conscious sincerity (C) to characterize
the difference in the results of conscious and unconscious responses. The most
pronounced difference between conscious and unconscious responses (Figure 6)
to MI stimuli occurs in Ascetic MI profile (44.63%). The subjects systematically
overestimated the conscious assessment of Ascetic stimuli significance by more
than 40% compared to the unconscious response. The second most significant
difference between conscious and unconscious responses is observed for Business-
Commercial MI type, and it has the opposite sign (-23.52%), i.e. subjects
consciously underestimated their business and commercial abilities. Let recall that
all 1002 tests with BJP were carried out on Russian citizens, and we do not exclude
that the results of conscious responses to the stimuli of Ascetic and Business-
Commercial MI types is the result of the social policy of Russian state and past
USSR policy based on the ideals of communist society. For PV stimuli, the most
significant difference between the conscious and unconscious responses is observed
for Suicide (—37.34%), Alcoholism-Drug Addiction (-35.03%), Bribe, Theft
(-31.69%) and Cyber Addiction (-30.45%) types of PV. Naturally, such different
conscious and unconscious responses towards stimuli also led to the noticeable
shift in the distributions of the total difference between conscious and unconscious
responses (Fig. 6b). The PPR distribution of YN-IE difference for PV stimuli (S)
was shifted to the left, the distribution of YN-IE difference for MI stimuli was
shifted to the right (MI), and the integral PPR distribution of the difference (MI,
S) for all stimuli (MI and PV) turned out to be shifted to the left by 7.0% for the
mean value of IPPI C. The resulting shift in the center of PPR distribution of C
is associated with the conscious underestimation of PV stimuli significance in the
conscious responses of the subjects, although the unconscious responses of the
subjects indicate an approximate equality of the importance of MI and PV stimuli.
Interesting that resulting C distribution of the difference between conscious and
unconscious responses corresponds to the normal distribution even closer than IPPI
distributions of A and B, which characterized only by unconscious responses. In our
opinion, this result also confirms the need to compare conscious and unconscious
responses for a complete personality measurement and higher predictive validity
(Morisky et al., 1986; Greenwald et al., 2009). The confidence intervals M=(1+3)c
for the three IPPI: Activation of the National Assembly (A), Emotional Balance (B)
and Conscious Sincerity (C), are shown in Table 2.
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Table 2

The confidence intervals M+(1+3)o and the number of counts L outside the specified intervals
for the three IPPI of personality: activation of NS (A), emotional balance (B)
and conscious sincerity (C)

A, vbr B, vbr C, % A&B&C
IPPI
Range - + L - + L - + L L
Mzt1o 0,20 | 0,33 | 281 |-0,04 | 0,04 | 286 |-17,09 | 4,12 | 307 40
Mzt20 0,14 | 0,39 58 |[-0,08 | 0,08 54 | -27,69 | 14,72 43 2
Mz3o 0,08 | 0,45 6 |-0,12| 0,13 6 | —38,29 | 25,32 2 0

We assumed that [PPI variables are independent and will be weakly correlated
with each other, because, based on the current level of knowledge, activation of
NS (A) should not be associated with either emotional Balance (B) or the level of
conscious sincerity (C). Emotional balance (B) should also not be associated with
the level of conscious sincerity, however, our expectations only partially coincided
with the results obtained for the level of correlation between IPPI of personality A,
B and C. It turned out that indicator A is indeed independent of indicators B and C,
Cor(A/B)=-0.026; Cor(A/C)=-0.063, but Cor(B/C)=0.592.

The level of conscious sincerity (C) includes information about conscious and
unconscious responses, and mathematically is no related to the balance (difference)
of PPR between the stimuli of MI and PV (indicator B). Analyzing the reasons for
the high correlation between IPPI B and C, we realized that the used algorithm
for normalizing the conscious responses (0 for minimum PPR for MI stimuli and
100% for the maximum PPR for MI stimuli) does not correspond to the established
principle of PPR equivalence for MI and PV stimuli. For the equivalence of MI and
PV PPR, we recalculated the obtained statistics by assigning 0% to the minimum
PPR during testing (regardless of whether PPR belonged to stimuli of MI or PV),
and 100% to the maximum PPR, also regardless of whether PPR belonged to the
stimuli of MI or PV. Recalculation of the newly obtained profiles of the conscious
responses showed a close to 0 correlation between IPPI Cor(B/C)=0.074 with
a remaining low correlation Cor(A/C)=-0.071. Thus, we have once again proven the
need for mathematical verification of assumptions about PPR including conscious
and unconscious responses.

As usual, in vibraimage technology, each psychophysiological term contains clear
mathematical apparatus that unambiguously reveals the presented terminology of
three IPPI A, B, C, based on the processing of PPR statistical data.

A(vbr)y=1/ 48(§:Mli + isi) ()

n=1 n=1

Where: A(vbr) — the activation of NS, measured by information-physical unit (vbr).
The mean value of PPR in the range (0.08—0.45) vbr (A+30) is considered as normal;
M]I, — i-th value of PPR for MI stimuli;

S, — i-th value of PPR for PV stimuli.
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B(vbr)y=1/ 24(§:M1i —iS,-) 2)

Where: B(vbr) — the emotional balance of PPR between MI and PV stimuli, measured
by information-physical unit (vbr). The mean value of PPR difference in the range
(-0.12; +0.13)vbr (B£30) is considered as normal;

MI, — i-th value of PPR for MI stimuli;

S. — i-th value of PPR for PV stimuli.

C(%) = 1/12(iYN,. —iIEi) 3)

n=1 n=1

Where: C(%) — the conscious sincerity, calculated as the difference between
conscious and unconscious responses for both MI and PV stimuli, in %. C value in
the range (-38.29; +25.32)% (C+30) is considered as normal;

YN, — i-th value of conscious response to stimuli;

IE, — i-th value of unconscious response to stimuli.

Let consider the identified patterns and surprises of the relationship between
PPR within the framework of the general discussion about the optimal structure
of personality traits. Earlier, Goldberg (Goldberg, 1990) formulated the linguistic
approach to display the structure of personality as the periodic table of elements, in
which personality traits are displayed in the circle depending on the linguistic and
semantic characteristics of the term. In 2020, Minkin proposed information-physical
approach to personality traits periodic table based on the correlation between measured
personality traits (Minkin, 2020), and this research continues study the mathematical
patterns in personality structure characteristics. PPR could be consider as physically
measured feedback of cybernetics self-regulation (Wiener, 1948), extending and
including the self-discrepancy regulation theory suggested by Higgins (Higgins, 1987)
analogical to emotion theory of Simonov (Simonov, 2004).

General Discussion

We consider the results to be quite interesting and partly unexpected. For us was
unexpected the consistently high correlation (r=0.795) between the mean PPR for
all MI and PV stimuli and the logarithmic increase in this correlation with increasing
number of averaged stimuli. Unexpectedly because each individual profile or PPR,
included in the sum of both MI and PV, is independent and has no correlation with
the other profiles and PPR (Minkin et al., 2023). It turns out that the mean or sum of
uncorrelated variables have a high correlation with each other, although it is known
from information theory that sums of centered random variables should not give
high correlations (Novitsky, 1975). However, is difficult to consider person’s PPR to
stimuli as random variable, especially a centered one; the center of PPR for a subject
is determined primarily by the level of each stimulus relevance. The values of PPR for
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one stimulus of MI and one stimulus for PV for a group of people can be considered as
random, since each person reacts to stimuli depending on their individual significance
and the correlation between PPR for the stimuli will be zero for people group.
However, when we present a sequence of stimuli to a subject, which necessarily
include stimuli of different relevance, then the sum of PPR per sequence of stimuli is
the value close to a constant (!) for a given subject. That is, the sum of PPR to stimuli
of different relevance or the first IPPI A (Activation of the NS) is near the same
individual characteristic of a person as fingerprints, only it characterizes the current
psychophysiological state, more precisely, current activation level of NS. From the
point of psychophysiology view, the main point that determines PPR is the relevance
of the stimulus, and not its psycho-emotional coloring. That is why the complete
distribution of PPR into stimuli of different relevance characterizes personality,
regardless of what semantic content the stimuli have, for example, whether they relate
to person’s MI or PV. Since each person has own leading MI, he reacts significantly
to it, reacts less to what is less interesting to him, and very weakly to what does not
interest him, the main thing is to offer a scale of stimuli that covers the full range of
stimuli relevance for a subject. Judging by the test results presented (Fig. 1), most
people have a similar PPR for MI and PV stimuli; there are very few people for whom
PV in the given list is not relevant. Such people constitute an overwhelming minority
and their behavior should be considered deviant to the same extent as the group with
relevant preponderance of the importance of PV stimuli over the importance of MI
stimuli. Developed 12 independent scales of PV and 12 independent scales of MI
cover the full range of feelings and PPR of any person according to the level of PPR
dispersion from minimum to maximum. Perhaps, to test the effectiveness of well-
known questionnaires structure based on fixed personality scales in the form of the
Big Five (Goldberg, 1993), the MMPI questionnaire (Cox, Weed, Butcher, 2009),
16PF (Cattell, 1946), personality accentuations (Leonhard, 1989), etc., it should
be carried out similar studies of PPR on presented stimuli and assess the level of
correlation between the total PPR on the presented scales. Presumably, the high
correlation between PPR values on independent superscales indicates the correctness
of the personality and questionnaire structure and its effectiveness in fully disclosing
personality traits. The next question to study is — how to calculate superscales from
well-known questionnaires?

The resulting low correlation between the three introduced IPPI confirms the
independent significance of each IPPI for characterizing personality and establishing
norms and thresholds for deviant behavior. At the same time, because of the lack of
correlation between IPPI, the norm should not be established based on going beyond
the limits of several IPPI. As follows from Table 2 (rightmost column), in the statistics
of 1002 tests there are no subjects with overlap in terms of going beyond the norm,
i.e. going beyond the established limits of NS activation does not have to coincide
with going beyond the limits of emotional balance or conscious sincerity. The profiles
of MI and PV, which are formed by countless options, are the unique characteristic
of personality and are used in career guidance (Burenkova, Sacerdov, 2023),
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sports psychology (Nikolaenko, Sturchak, 2023), pre-shift control (Bobrov et al.,
2021; 2023), human resources (Shchelkanova et al., 2023), but precisely because
of its individuality, the profile of a person’s MI and PV itself cannot and should
not be used to determine normal or deviant behavior. To determine the norms and
deviation, is need to be neutral to local MI and PV profiles and use only integral
characteristics because individual properties belong to personality. Valid personality
structure includes uncorrelated characteristics combined into correlated variables of
superscales based on integral indicators and such integral indicators can be used for
norms and deviations settings. There is no sense to set norms and deviations based
on uncorrelated personality traits, because they open local personality property and
it can be compensate or not compensate by the others local personality traits.

Using the combination of physical measurements of PPR absolute value in
information-physical units (Minkin, 2024) with the relative approach of comparison
zones (Backster, 1963) of independent stimulus scales of MI and PV, as well as
a quantitative comparison of conscious and unconscious responses (Minkin,
Nikolaenko, 2017; 2022) provides the possibility of normalizing behavior and
personality according to the three proposed IPPI.

The study showed the need to update BJP in the following areas:

— Two additional unprocessed stimuli into the program start to eliminate the effect
of first pair stimuli correlation relative to the others (Fig. 2).

— Including three IPPI calculation A, B, C (NS activation, emotional balance and
conscious sincerity) into BJP results, indicating whether the results fall within the
normal range.

— Normalization of unconscious response profiles based on the principle of stimuli
equivalence for MI and PV (to set 0 for minimum PPR for stimuli and to set 100%
for maximum PPR for stimuli).

These planned changes have already been implemented to BJP, and we will
observe the reaction of users to the done updates, first of all, regarding subjects’
study by new indicators A, B, C. The statistics received for 1002 subjects forced us
to reconsider our attitude towards PV as a sign of deviant behavior, and also provides
researchers with a mathematical tool for assessing the structure of any questionnaire.

We understand that obtaining a sample of test results only on citizens of Russian
Federation somewhat reduces the objectivity of the developed methodology for assessing
IPPI norms for international use. Despite our desire to use general human values in
stimuli and physiological approaches when measuring PPR, the conscious sincerity (C)
indicator and the norms for its assessment may be the subject to adjustment after testing
the methodology in the other countries. Although this may not be necessary, because
it was previously shown that physically measured PPR are weakly dependent on the
national culture and ethnicity of the subjects (Tomomi, Ghavidel, Nikolaenko, 2020).
It is also necessary to expand the group of subjects from the psychological normal to
subjects with emotional and physiological pathologies, including criminal intentions
and serious illnesses (Kiibler-Ross, 2022) for more accurate modeling of the overall
sample and possible correction of obtained IPPI norms.
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It may seem to some readers that we have not said anything new and that the
forbidden fruit is sweet (Bible, 2001; Ovid, 2004) was known even before our era.
But it is one thing to declare the relevance of vices for a person, and another thing
to measure this relevancce and mathematically prove that the equal relevance of MI
and PV stimuli is the general norm, and not the sign of deviation. Maybe someone
won’t like the normality of PV, but also someone may not like the laws of physics
or mathematics, because of this the laws of nature will not cease to operate and we
must learn to live with a new knowledge about human nature and use this knowledge
to solve practical problems. The ability to explore hidden connections between
conscious and unconscious personality characteristics (Gaal et al., 2010; Greenwald,
Banaji, 2017) becomes the objective reality with BJP.

Supplementary materials

Non-personalized statistical data measuring current PPR, behavioral parameters, emotions
and personality traits using the given equations, available for download at the link
https://psymaker.com/downloads/MIS_Stat 1002.zip, can be used by researchers to develop
their own methods for assessing personality traits and verifying the conclusions drawn.

Conclusion

The study of psychophysiological responses of subjects to multifactorial stimuli
of MI and PV revealed mathematical patterns associated not only with the emotional
significance and emotional balance of stimuli for the subjects, but also made possible
to establish the level of NS activation, as well as the level of conscious sincerity of
the subjects. The results have as practical application (BJP improving), and also
theoretical sense, allowing to reconsider the understanding of behavioral norms and the
relationship between MI and PV for personality traits, emotions, psychophysiological
and behavior characteristics. One of the directions for further research should be the
mathematical assessment of personality structuring completeness (constructor validity)
for various questionnaires and stimulus material. New integral psychophysiological
personality indicators (IPPI) A, B, C (NS Activation, emotional balance, conscious
sincerity), the norms and deviation thresholds established for them should find
practical application and complement the already used psychophysiological algorithms
of Blitz Judgment program for more complete characterization of personality traits.
Statistically confirmed systematic differences between conscious and unconscious
responses (indicator C) add skepticism to the possibility of revealing personality
traits by only conscious responses analyzing and add confidence in the need for
a joint analysis of conscious and unconscious responses for complete and accurate
measuring of personality traits.

This is practically the first statistical study of psychophysiological norms,
deviations and personality traits, combining approaches to unconscious and
conscious responses in the single mathematical concept, showing hidden patterns
and dependencies between the light and dark sides of personality, which need further
development and understanding. What is unconditional for us is that the developed
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structure of multifactor stimuli presentation and vibraimage technology measures the
information-physical characteristics of a person, give researchers an indispensable
tool that allows to revise established ideas about human behavior and the nature of
personality traits.
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Abstract: The accuracy and errors of vibraimage based algorithms for measuring emotions,
behavioral characteristics and personality traits depending on the video files compression degree
and the observation period was studied. The study was conducted on 106 black-and-white video files
of subjects’ facial images (256 gray levels), 200 seconds duration, video format 640%480, frame rate
30 Hz. The accuracy was calculated for artificial intelligence algorithm diagnoses COVID-19 and
Vibraimage PRO program in various settings of fast vibraimage transform (FVT) measuring human
emotions, behavioral characteristics and personality traits. The relative error of measurement was
chosen as the main criterion for the accuracy of the algorithms under study. The dependences of
the relative error on the degree of video compression and the period of subject observation were
plotted. Recommendations are given to improve the accuracy of emotions, behavioral characteristics
and personality traits measurement for different settings of processing video images of human face.
New FVT Turbo mode having higher power has been developed for reducing errors and observation
period for measurement of emotions, behavioral characteristics and personality traits.

Keywords: RAW video, vibraimage, H.264, FVT, compression, accuracy, relative error,
emotions, psychophysiological parameters, behavioral characteristics, personality traits.

Introduction

The development of information technologies together with information and
communication technologies promotes the use of video not only for communication,
but also for measuring emotions (Dupre, 2021), psychophysiological parameters
(Verkruysse et al., 2008; Viejo et al., 2018), behavioral characteristics (Smeureanu et al.,
2017; Roshtkhari, Levine, 2013) and personality traits (Wei et al., 2018). At the same
time, the issue of video quality influence on the accuracy and errors of measuring
emotions, psychophysiological and behavioral characteristics of a person has been
poorly studied. In accordance with the international biometric standard (ISO/IEK 2382-
37, 2016), in this paper we combine the terms emotions, psychophysiological, behavioral
characteristics and personality traits under one term behavioral characteristics, since
for video analyzing all these terms refer to movement analysis. Vibraimage technology
(Minkin, 2017; 2020) is one of the most demanding video quality in relation to other
video analytics technologies for behavior detection, since it is technically based on real
time interframe differences analysis (Sekine, Kondo, 1999). Vibraimage does not use
conventional video and frames for analysis, transforms video to interframe difference
video caused by muscular microvibration (Rohracher, 1946; Rohracher, Inanaga, 1967)
and vestibular-emotional reflex (Minkin, Nikolaenko, 2008). If for technologies that
use mathematical processing of source frames, video compression can increase the
information content of processing and is even a mandatory part of such processing
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(Wu et al., 2012), then for vibraimage technology, compression of source video is
detrimental (Minkin, 2007; 2019). Previously, the influence of video compression ratio
on the errors of vibraimage parameters (behavioral characteristics) had not been seriously
studied, so the developers of vibraimage technology recommended that users work
only with uncompressed and high-quality video (Akimov, Didenko, Minkin, 2019).
However real time processing of RAW video creates problems with recording and
transmitting uncompressed video files, and these problems intensifies with an increase
in the format of the source video with 640x480 (VGA), widely used 20-30 years ago,
to 1980x1080 (FHD) and 3840x2160 (UHD), used currently (Miao et al., 2022).

The video quality required for vibraimage technology is determined not only by the
frame size, but also by other video parameters, such as video conversion format, frame
rate, color, level of temporal noise, size of the object under study in the frame, as well
as the observation period (time presence) of an object (person) in the frame. The task of
any compression codec, including the currently most used H.264 (Biswas et al., 2013),
is to eliminate micro-changes in the frames, and the task of vibraimage technology is
to eliminate everything static, except micromovements, so the tasks of compression
algorithm and vibraimage technology are opposite. At the same time, at real objects,
vibraimage systems work in conjunction with compression algorithms, so studying the
influence of video compression and other video quality characteristics on behavioral
characteristics is extremely relevant at the present time.

The purpose of this study is to analyze the dependence of the relative error
in measuring behavioral characteristics on the main parameters of video quality,
including the video compression ratio, the period of subject observation and the fast
vibraimage transform settings. Some readers may be surprised the combination of
such different characteristics as the video compression ratio and the period of subject
observation in one study, but both of these parameters have the most significant impact
on the accuracy of measuring human behavioral characteristics using vibraimage
technology, so we focused on these parameters in the study.

Materials and Methods

We used the database of 106 black-and-white video files with original resolution
640x480, frequency 30 fps, recorded during the development of the COVID-19 diagnostic
algorithm (Akimov, Minkin, Sedin, 2022; Minkin, Akimov, 2022), in which the image
of a person’s head was at least 200 pixels along a horizontal line frame. The transmission
speed of RAW video stream (video information) was 640x480x30x8="73.728 Mbit/s,
the size of each file was at least 2.0 Gb. The duration of each video was at least
200 seconds, of which 180 seconds were used for fast vibraimage processing (FVT),
starting from 20 seconds after the start of the video. Each file was compressed using
the H.264 codec with a compression ratio of 1 (no compression); 10; 100; 288;
1000 in avi format files. Then the video files were encoded by FVT of Vibraimage
PRO program (Akimov, Minkin, 2023) into the stream of 14 behavioral characteristics
(Aggression, Stress, Anxiety, Suspect, Balance, Charm, Energy, Self-Regulation,
Inhibition, Neuroticism, Depression, Happiness, Information Efficiency and Consumed
Energy), which are further designated as behavioral characteristics (T1-T12; I; E) with



The Accuracy of Measuring Emotions, Behavioral Characteristics
and Personality Traits by Video Analytics 303

an adjustable sampling rate (f) and the number of accumulations of the interframe
difference (N) depending on the task. The resulting video files were analyzed to
determine the relative measurement error of each of the 14 behavioral characteristics, as
well as the relative error of the Al parameter in the diagnosis of COVID-19, carried out
by an artificial intelligence (Al) algorithm, depending on the measurement algorithm,
video compression degree, period observation of the subject and FVT settings.

Results

The number of measurement accuracy dependences of vibraimage characteristics
(using Al or FVT) on factors of video compression degree, observation period and
FVT settings are presented, which can jointly or separately influence the total error and
uncertainty of measurements (JCGM 100, 2008). For measuring physical quantities,
the most common method for assessing measurement accuracy is associated with
determining the standard deviation (SD) of the measured quantity (Novitsky, 1975;
Taylor, 1997; SI, 2019). However, for behavioral characteristics measurement, the SD
of the measured behavioral characteristic is influenced by chronobiological processes
of different frequencies (Halberg, 1987; Fleishman, 1999; Minkin, Blank, 2019; 2021),
so the value of SD is not an indicator of accuracy, but the same characteristic of the
psychophysiological state (PPS) as well as the mathematical expectation (M) of
behavioral characteristics. Therefore, we examined the accuracy of measuring both M
and SD of these 14 behavioral characteristics, and the relative error of measurement
0 (%) was chosen as the main indicator of accuracy as the most classic assessment of
accuracy for an arbitrary method (Novitsky, 1975; Taylor, 1997).

Accuracy of Al Algorithm for COVID-19 Diagnosis

In the past study of COVID-19 diagnostics using vibraimage technology and Al,
the diagnostic accuracy 95% (relative error 5%) was achieved using the recorded
database of 106 uncompressed videos (Akimov, Minkin, 2023). Figure 1 shows the
dependence of the relative error for COVID-19 diagnosis on the degree of video
compression and the observation period of the subject for the previously developed
Al algorithm (Akimov, Minkin, 2023).
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Fig. 1a. Dependence of the relative error 6 (%) of COVID-19 diagnosis for Al algorithm on
compression ratio (C) of video files (1; 10; 100; 288; 1000 times) and the observation period (t)

Fig. 1b. Dependence of the relative error & (%) of COVID-19 diagnosis for Al algorithm
on compression ratio (C) of video files for 180 s observation period
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From Figure 1 follows that the relative error of COVID-19 diagnostic algorithm
increases almost linearly to the logarithm of the video compression ratio (Fig. 1b)
and almost monotonically increases with decreasing observation period of the subject
(Fig. 1a). The deviation of the compression degree at point C=288 from the general
monotonic direction of the relative error dependence on video compression is most
likely due to the processing features of a particular Al algorithm and should not be
considered as significant phenomenon.

Accuracy of long FVT settings (N=100 frames; f=5 Hz)

Dependences of the relative error & (%) for mathematical expectation M and
standard deviation (S) of one (T1) and 14 behavioral characteristics (T1-T12; I;
E) on video compression ratio (C) and observation time (t) for long FVT settings
(N=100 frames; f=5 Hz) are shown in Figure 2. FVT (N=100 frames; f=5 Hz)
called long because one processing period t=N/f=20 s.

All graphs in Figure 2 (default Micro mode in the Vibraimage PRO program)
show the increase of relative measurement error with increasing video compression
ratio and with decreasing observation period of FPV processing. Zero relative error
for 180 s FVT with absence of compression comes from no difference between
expectation and measured values.
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Fig. 2a, b. Dependences of relative error & (%) for M of T1 characteristic (Aggression) (a)
and the mean of relative error M for 14 behavioral characteristics (T1-T12; I; E) on video
compression ratio (C) and observation period t (b) for FVT (f5; N100) settings

Fig. 2c, d. Dependences of relative error 6 (%) for SD of T1 characteristic (Aggression) (c)

and the mean of relative error SD of 14 behavioral characteristics (T1-T12; I; E) on video
compression ratio (C) and observation period t (d) for FVT (f5; N100) settings
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Accuracy of short FVT settings (N=25 frames; f=10 Hz)

Dependences of the relative error (8) of measuring mathematical expectation M
and standard deviation (S) for one (T1) and 14 behavioral characteristics (T1-T12; I;
E) on video compression ratio (C) and the observation period of short FVT settings
(N=25 frames; f=10 Hz; t=2.5 s) are shown in Figure 3. FVT (N=25 frames;
f=10 Hz) called short because one processing period t=N/f=2.5 s.
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Fig. 3a, b. Dependences of relative error & (%) for M of T1 characteristic (Aggression) (a)
and the mean of relative error M for 14 behavioral characteristics (T1-T12; I; E) on video
compression ratio (C) and observation period t (b) for FVT (f10; N25)

Fig. 3c, d. Dependences of relative error & (%) for SD of T1 characteristic (Aggression) (c)
and the mean of relative error SD of 14 behavioral characteristics (T1-T12; I; E) on video
compression ratio (C) and observation period t (d) for FVT (f10; N25)

In contrast to Figure 2, for the short FVT mode in Figure 3 (Macro and MIX
modes in Vibraimage PRO program) there is a significant (3—10 times) increase in
error with increasing video compression from 1 to 10.

FVT accuracy for TURBO settings (d=200 ms)

Dependences of the relative error (8) of measuring mathematical expectations (M)
and standard deviations (S) for one (T1) and 14 behavioral characteristics (T1-T12; I; E)
on video compression ratio (C) and the observation period (t) with TURBO settings of
FVT (N=75 frames; f=30 Hz; t=2.5 s; d=200 ms) are shown in Figure 4.
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Fig. 4a, b. Dependences of relative error for M of T1 characteristic (Aggression) (a) and
the mean of 14 behavioral characteristics (T1-T12; I; E) on video compression ratio (C)
and observation period (t) (b) for Turbo mode.

Fig. 4c, d. Dependences of relative error for SD of T1 characteristic (Aggression) (c) and
the mean value of the relative error for SD of 14 behavioral characteristics (T1-T12; I; E)
on video compression ratio (C) and observation period (t) (d) for Turbo mode.

Figure 4 shows smoothest and minimal increase of relative error depending on
compression ratio and observation period for Turbo mode compared to the previous
long and short FVT (Micro, Macro and MIX modes of Vibraimage PRO program).

Results Discussion

Let us explain why we chose 4 graphs (a, b, ¢ and d) to assess the accuracy of
behavioral characteristics measurement. We see that practically all FVT modes showed
higher accuracy for the T1 (Aggression) characteristic shown in Figure 1a; 2a; 3a,
relative to the mean accuracy value for all 14 behavioral characteristic shown in
Figure 1b; 2b; 3b. This suggests that the average accuracy (error) can be both higher
and lower than the specific accuracy values of the concrete measured characteristics,
and the errors in measuring various behavioral characteristics can differ several times, as
in other emotion analysis systems (Dupre et al., 2021). The accuracy of SD measuring,
shown in Figures 2c—4c (for SD of T1, Aggression), and the average accuracy of SD of
all 14 behavioral characteristics, shown in Figures 2d—4d, for all modes is lower than
the accuracy of M measuring for the same characteristics. This is understandable, since
the resulting relative error depends not only on the accuracy of technical measuring
instruments, but also on the stability of the measured value, which in our case is
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determined by the human PPS. And PPS, in turn, is an unstable value, subject to
homeostasis (Novoseltsev, 1978), chronobiological changes (Halberg, 1987) and the
influence of external factors (Minkin, Blank, 2021). That is why we chose several values
to compare the accuracy estimates of behavioral characteristics, including the first
characteristic Aggression (T1), the mean value of the main 14 behavioral characteristics,
the SD of T1 and the SD of the main 14 behavioral characteristics. Turbo mode provided
the best accuracy for all analyzed scores, but this accuracy comes at the cost of more
processing power required to Turbo mode.

Let us summarize the results of measurement accuracy of behavioral characteristics
for different FVT modes into one graph, which most fully reflects the change in
errors, presented in Figure 5. For comparison, we select mean level of M error for
14 studied behavioral characteristics (Figure 2b—4b graphs) for compression 10/1 with
observation period 180 s C(10/1) and for observation period 180/60 for uncompressed
videos T(180/60).
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14
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Fig. 5. Dependence of relative error for the mean of T14(T1-T12; I; E) behavioral
characteristics on the studied FVT mode (Turbo, N=100&f=5 Hz; N=25&f=10 Hz) for
compression 10/1 with observation period 180 s C(10/1) and for observation period
180/60 for uncompressed videos T(180/60)

From the graphs shown in Figure 5 it follows that Turbo and long FVT (N=100)
modes have approximately the same relative errors. However, the time required to
measure behavioral characteristics in Turbo mode is 2.5 seconds, and in FVT (N=100)
mode the minimum time for measuring behavioral characteristics is 20 seconds. Since
no one has canceled the mono dependence of accuracy on observation time (Fig. 2—4),
it turns out that under the same measurement conditions, Turbo mode turns out to be
approximately 3—10 times more accurate (since the dependences are nonlinear, the
difference in accuracy cannot be reflected by one value) than the long FVT mode
(N=100) and the short FVT mode (N=25).

In order to understand the increased accuracy of measuring behavioral
characteristics in Turbo mode, consider comparative time diagram indicating
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interframe difference numbers for using Micro (f=5 Hz) and Turbo (d=200 ms)
modes for the standard webcam 30 Hz frame rate, shown in Figure 6.
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Fig. 6. Comparative time diagram calculating the interframe differences for each image
pixel over 1 s period (30 frames) for FVT Micro mode (f=5 Hz, N=100 frames, the upper
part of the figure above the frames axis, in total 5 interframe differences A1-A5 per
1 second) and Turbo mode (the lower part of the figure under the frames axis, in total
25 interframe differences d1-d25 per 1 second)

The comparative time diagram of Micro and Turbo modes clearly shows the
difference in the number of interframe differences N for both modes. The number of
interframe differences calculation for Turbo mode (V) is related to the classic Micro
mode (V,) by the following equation (1).

N, =1+(Ny-1)F,

ast

IF base (1)
Where:

N, — the number of interframe difference calculations in classic FVT mode (Micro);
F, — input frame rate;

F, . — base frequency of FVT.

In accordance with equation (1) in Figure 6, the number of interframe differences
summed up in one second in the classic Micro mode is equal to N=35, and the number
of interframe differences in Turbo mode is equal to N=25. In this case, the time discrete
of the interframe difference (time of interframe difference accumulation), presented in
Figure 6, is 200 ms for both Micro and Turbo modes. Note that in Turbo mode, the
frequency of FVT always coincides with the frequency of the input frames (for a regular
webcam, the input frequency is 30 Hz), and the time discrete, measured in the number
of frames, must also be set, since it is impossible to determine the interframe difference
based on a non-integer number of frames. We conducted a preliminary small study on
choosing the optimal time discrete in Turbo mode (we analyzed discretes of 1-10 frames
or 30-300 ms) and came to the conclusion that the initially selected time discrete of
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200 ms (Minkin, 2007) for Micro mode is also optimal for Turbo mode, based on the
signal/noise ratio. Probably, the choice of the optimal time discrete when analyzing
head microvibrations is determined primarily by the ratio of micromovement amount of
a head to a camera noise, and this ratio does not depend on the choice of Micro or Turbo
modes. An increase in the accuracy of measuring behavioral characteristics in Turbo
mode occurs not only due to an increase in the number of samples N, but also due to
the minimization of errors in the analysis of microvibration and the practical restoration
of the real frequency characteristics of human head with the spectrum maximum in
the range of (8-12)Hz, measured by Rohracher (Rohracher, Inanaga, 1969) using
contact accelerometers. It is known that the reduction in random error is proportional
to the square root of the number of samples (Novitsky, 1975), however, the increase
in accuracy from the Turbo mode compared to the Micro mode exceeds this value.
Naturally, in accordance with Kotelnikov-Nyquist-Shannon sampling theorem (Nyquist,
1928; Kotelnikov, 1933; Shannon, 1949), frequency values above 5 Hz were impossible
to measure using the base frequency of FVT 5 Hz in Micro mode, while in Turbo
mode the frequency of FVT is 30 Hz, which is quite enough for a more accurate
measurement of the real frequency range of head microvibration. Typical comparison
results of measuring frequency histograms for the same video, obtained in Micro and
Turbo modes shows Figure 7.
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Fig. 7. Frequency histograms measured by FVT from one 10-second video fragment of
human head microvibration in Micro (a) and Turbo (b) modes

From the frequency histograms of Figure 7 it follows that, given the similarity
of the shape of the frequency distributions, the average frequency value in Micro
mode is only M=1.6 Hz, while the Turbo mode M=11.96 Hz, which is quite close
to the results of muscle microvibration measurements, obtained by the other physical
methods (Rohracher, Inanaga, 1969; Haescher et al., 2015; Sugano, 1957). Such
noticeable difference in the frequency histograms captured in Micro and Turbo modes
should also affect to values of behavioral characteristics, the norms for which were
optimized for the Micro mode (Minkin, 2007). Therefore, we built comparative
histograms of 14 behavioral characteristics for the studied 106 video files in Micro
mode and Turbo100 and Turbo200 modes with interframe difference accumulation
time discretes 100 ms (Turbo100) and 200 ms (Turbo200), shown in Figure 8.
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Fig. 8. Histograms of mean values of behavioral characteristics measured in Turbo200,
Turbo100 and Micro5f100n modes

From the histograms of behavioral characteristics measurement shown in Figure 8,
it follows that the differences in mean characteristics values between Turbo200 and
Micro5f100n modes are not so great as between the two Turbo modes, which
differ only by the time discrete of 100 ms and 200 ms. The obtained result is quite
understandable, since Turbo200 and Micro5f100n modes are based on the use of one
200 ms time discrete for defining the interframe difference and, probably, the choice
of the time discrete interval is of decisive importance when calculating behavioral
characteristics by vibraimage technology. At the beginning of the 20th century, the
Soviet physiologist Bernstein discovered the discreteness of human movements and
derived the minimum time constant of the psychophysiological response 100 ms,
determined by the feedback from human nervous system (Bernstein, 1967). It turns
out that due to the discrete nature of human movements, in vibraimage technology is
possible, practically, not to change the established norms for behavioral characteristics
in Micro mode when switching to Turbo mode, or to change them slightly after further
collection of statistical data and additional research. Figure 1 shows similar profiles
for mean values of behavioral characteristics for Turbo and Micro modes, however
it does not mean the same accuracy and errors for these modes.

Approximating equation 1, we can assume that the increase in the number of N
accounts in Turbo mode corresponds to the frequency ratio F,, /F, ., which is
30/5=6 between Turbo and long Micro mode (f=5 Hz; N=100), and between Turbo
and short Micro modes (f=10 Hz; N=25) is 30/10=3. Naturally, such an increase
in the number of accounts requires a proportional increase in processor power when
working in real time, because vibraimage processed whole set of about 100 behavioral
characteristics for every interframe difference. Before development of Turbo mode
into vibraimage technology, maximum processor performance (approximately
100 GFLOPS/s for a resolution of 640x480) was required to provide the MIX mode;
therefore, to work with the Turbo mode at the same frame resolution, you must have
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a processor with a capacity of at least 300 GFLOPS (Peak Double Precision (FP64)
Performance), or better yet 500 GFLOPS, which is not a problem for modern processors
(https://gadgetversus.com/processor/). However, using Turbo mode even for one channel
of video processing FHD format (1980x1080) requires processor power more than
2.0 TFLOPS, that is the limit for most modern processors, and processing one video
channel 3840x2160 (UHD) format in Turbo mode requires the use of supercomputer.

Currently, there are no uniform approaches and standards for measuring emotions,
although the number of technologies and companies offering different solutions is
steadily growing. The main methods for emotions detection are the analysis of
movements (video), facial expressions (photo), posture (photo), speech (audio) and
physiological signals (Cacioppo, Tassinary, Berntson, 2007; Garcia-Garcia et al., 2017).
Quantitatively, the dominant solutions of emotion detection include photo and video
analysis of facial expressions based on the historical work of Darwin (Darwin, 1872),
modernized by Ekman (Matsumoto, Ekman, 2008). At the same time, even with the use
of Al and despite the controversial approach to methods for determining accuracy, most
of technologies show accuracy in the range of (50—75)% in emotions measurement, and
according to more objective estimates (49—62)% (Dupré et al., 2021). The approach
we use with the analysis of the relative measurement error (the difference between
the measured and expected value relative to the expected value) when taking the
expected value as measured with maximum accuracy is standard for modern metrology
(Novitsky, 1975; Taylor, 1997; SI, 2019). In contrast, similar emotion measurement
technologies use subjective methods to assess accuracy based on actor modeling of
emotion (Wang et al., 2020), or conscious response assessment (Dupré et al., 2021;
Tracy, Robins, Tangney, 2007), or based on qualitative assessments rather than
quantitative measurements (Bradley and Lang, 1994). Moreover, despite the use of
video in most emotion analysis technologies, until now none of the developers have
tried to analyze the influence of video quality on the accuracy of emotion recognition,
so this study seems to be relevant and logical development of transfer the principles of
measuring physical quantities to measuring emotions, psychophysiological, behavioral
characteristics and personality traits (Minkin, 2024).

Supplementary Materials

The statistical data of calculating relative error of Al and FVT algorithms processing video
files, depending on video compression ratio, observation period and FVT settings are available
for download https://psymaker.com/downloads/VibraErrorsDependence.zip

Conclusion

The conducted studies showed the possibility of achieving a relative error about
5% for measuring most emotions, psychophysiological and behavioral characteristics
over an observation period 20-30 s and the relative error about 10% with observation
period of 10 s for Turbo mode FVT. The study shows that the accuracy of measuring
human behavioral characteristics can be increased by:
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1. Increasing the observation period (measurement time) of a person being
investigated (the simplest method, but not always available for specific applications).

2. Increasing the flow of video information using RAW video (necessary to seek
a compromise between the flow of transmitted information and accuracy, especially
with network solutions).

3. Using new developed Turbo mode with increased FVT processing power
(requires higher CPU power, at least 300 GFLOPS for 640x480 video format).

Each practical decision to measure human behavioral characteristics must be
considered in coordination with the requirements for accuracy and measurement
uncertainty. Statement of the problem (which is often used by customers) in the form
of “can vibraimage technology (or its analogues) measure this or that behavioral
characteristics or emotions” is meaningless, if we do not talk about the required
accuracy of its measurement. The accuracy 90-95% (relative error 5-10%) of
measuring emotions and behavioral characteristics obtained in this study is higher
than competitors (Kahou et al., 2013; Dupre et al., 2021) however still lower the
typical accuracy values for physical quantities measurement (SI, 2019), so vibraimage
technology has room to strive and improve.
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Abstract: The database of 1002 subjects testing by Blitz Judgment program is analyzed with
the known dependence between psychophysiological (unconscious) responses (PPR) for the stimuli
of multiple intelligences (MI) and personality vices (PV). The source PPR values proportional
to the stimuli relevance for the subject, measured in information-physical quantities — vibra,
are normalized similar to conscious response of the subjects. Normalized unconscious response
is considered as ideal conscious response. Comparative analysis of PPR correlation for MI
and PV stimuli showed high level of correlation (r=0.8) for source PPR and the low level of
correlation (r=0.24) for normalized PPR. The reasons for the loss of correlation for normalizing
PPR values are analyzed. Personal subjectivity in determining PPR zero and sensitivity, occurs
during formation of conscious responses to questionnaires, considered as the main reason for the
distortion of the dependence between PPR variables. It was concluded that the subjects’ conscious
responses to questionnaires are insufficient for the correct assessment of personality traits and
unconscious responses are more informative than conscious.

Keywords: conscious response, unconscious response, psychophysiological response,
questionnaire, correlation, stimuli, psychology, metrology, vibraimage.

Introduction

During processing the statistical material of normalized and non-normalized
psychophysiological responses calculated by Blitz Judgment program (Minkin,
Akimov, Shchelkanova, 2024), was obtained the result regarding the difference
between conscious and unconscious responses, which I decided to highlight in this
separate article. Modern psychology is based on conscious responses to questions as
a historical method of obtaining information about a personality (Eysenck, 1972),
and most methods for studying personality traits use questionnaires based on the
conscious responses of subjects (Cattell, 1946; Goldberg, 1990; Cox et al. al., 2009;
Zondi, 2017). At the same time, starting with Freud, who introduced the concept of
the unconscious into psychology (Freud, 1900), many psychologists are trying to
extract information about the unconscious from the conscious responses and answers
of subjects to questionnaires. Mathematics makes possible to study dependencies
between different and possibly uncorrelated quantities (for example, characteristics
of consciousness and unconscious), but does not guarantee the possibility of finding
a relationship, if the quantities being studied are really independent. Vibraimage
technology (Minkin, 2007; 2020; Minkin, Nikolaenko, 2008), like any other
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psychophysiological technology (Cacioppo, Tassinary, Berntson, 2007) study
psychophysiological responses (PPR), allows to capture unconscious response
(physiological signal) simultaneously with conscious response and explore the
relationship and correlation between them (Minkin, Blank, 2021).

Most of the studies show a low level of correlation between conscious and
unconscious responses (Pavlov, 1951; Gaal et al., 2010; Greenwald, Banaji, 2017),
and in this study I will look at a specific example — why the loss of correlation
between known quantities occurs when using conscious responses to questionnaires.
The main mathematical difference between the subject’s conscious and unconscious
responses to stimuli is the level of PPR normalization. The conscious response is
usually normalized, for example in percentage or by the discreteness of the proposed
questionnaire. The unconscious response is usually source (raw) or nonnormalized and
is reflected by physical or information-physical value of the measured physiological
parameter.

The purpose of this study is comparative analysis of correlation results between
psychophysiological responses to stimuli of multiple intelligences and personality
vices for normalized (conscious, in percentage or discrete values) and nonnormalized
(unconscious, in physical or information-physical units) psychophysiological
responses.

Materials and Methods

This study is based on database analysis of 1002 subjects testing by Blitz Judgment
program (BJP), given in the public domain (https://psymaker.com/downloads/
MIS_Stat 1002.zip) in the past paper (Minkin, Akimov, Shchelkanova, 2024). From
the past extensive study, I pay attention only to comparative results of normalized
and non-normalized psychophysiological responses to 48 stimuli (24 multiple
intelligences (MI) stimuli and 24 personality vices (PV) stimuli), which were not
studied in past article. In the below text, I will put non-normalized PPR before
normalized PPR, since non-normalized PPR is the source physical data, that can be
normalized mathematically or by conscious response.

Results

Comparative results of 1002 database scatterplots (Minkin, Akimov,
Shchelkanova, 2024) of non-normalized IE(M112/S12) and normalized YN(MI12/S12)
psychophysiological responses to 48 stimuli (24 MI stimuli and 24 vice stimuli gives
12MI and 12PV profiles) are shown in Figure 1.

The scatterplot of non-normalized PPR (Fig. 1a) shows a high correlation (r=0.8)
between the studied quantities (mean values of PPR to MI and PV stimuli), and the
scatterplot of normalized PPR (Fig. 1b) shows low correlation (r=0.24) between the
same studied quantities.
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Fig. 1. Scatter diagram of mean PPR for Ml (MI24) and PV (S24) stimuli of non-
normalized PPR (a) given in information-physical units vibra on IE(MI12/S12) diagram
and mean of normalized PPR (b), given in percent on YN(MI12/S12) diagram,
from the database of 1002 tests of BJP

Discussion

Let’s try to figure out where the correlation between the studied quantities
disappeared after the introduction of normalization and how this may be related to
a person’s conscious and unconscious response to stimuli. Imagine the ideal case of
absolutely truthful conscious responses to presented stimuli. In this ideal case, the
conscious responses of each subject coincide with his unconscious responses and
reflects the stimuli relevance for each subject. For this case the minimum PPR is
taken as zero conscious response, and the maximum PPR is taken as 100% or the
maximum response corresponding to highest required rating in most questionnaires
(Cattell, 1946; Cox et al., 2009; Szondi, 2017). Therefore, the scatterplot obtained
from the normalized PPR data and presented in Figure 1b should be considered to
reflect the ideal conscious responses (near identical to the unconscious one) using BJP
questionnaire. Passing the questionnaire, each subject independently normalizes his
answers, adhering to the proposed range; in this case, the answers are normalized as
a percentage. For simplicity of further discussion, I do not pay attention to the specific
topics of the proposed stimuli, only will examine the obtained numerical values
of PPR, since the mathematical patterns under study have no semantic connection
and are characteristic of any PPR to stimulus material that has varying relevance to
respondents.

Let’s consider how the normalized mean values of PPR, presented in Figure 1b
by points with Py, ., and P, coordinates for each subject, differ mathematically
from the mean non-normalized values, presented in Figure la by points with
coordinates Py, , and Pg ;. on the example of Figure 2, showing all PPR of two
different subjects. The PPR values in Figure 2 placed in the order of relevance for
subjects, denoting the values of normalized PPR — x,,%, and the values of non-
normalized PPR — simply x;.
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Fig. 2. Non-normalized values of PPR (x,) and normalized values of the PPR (x,%),
arranged in order of relevance (descending from left to right) for two different subjects.
The Q, R axis displays the order of PPR significance for each subject. The numbering

of PPR in the order of stimulus presentation is indicated along the Q, N axis.
CRR1=100% — the range of conscious responses (CRR) to stimuli for the first subject
marked by red line. CRR2=100% — the range of conscious responses to stimuli
for the second subject marked by the other red line

From Figure 2 follows that the value of non-normalized and normalized PPR
differs by the level of the minimum PPR for each subject or the values x,, and
X,min- 10 addition, the ranges of change in the conscious responses of the first and
second subject, highlighted by red lines in Figure 2 and taken as 100% for each
subject, have different physical size or magnitude. Despite the fact that the order
of stimuli relevance remains the same for each individual subject for the non-
normalized and normalized PPR, the ratio of the values between the non-normalized
and normalized PPR is changed. It turns out that during normalization, the absence
of the constant component equal to the minimum PPR of a subject and the change
in the ratio of normalized and non-normalized PPR significantly distorts the overall
level of relationships between subject’s PPR and does not allow correct comparison
of normalized PPR between subjects.

For example, in Figure 2, all non-normalized PPR of the second subject are less
than any PPR of the first subject, but this property is lost when considering the
normalized PPR. The lost constant component (the minimum PPR of the subject)
cannot be extracted from the normalized (conscious) response. Thus, with a decrease
in the level of the constant component, the conscious (normalized) response
approaches the unconscious (non-normalized) PPR, and with an increase in the
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constant component, unique for each subject, the values of conscious and unconscious
responses diverge more and more.

Personal automatic norming during answering questions of questionnaire does
not depend on how many gradations of the answer the questionnaire provides, for
example, 2 gradations in the MMPI questionnaire (Cox et al., 2009), 3 gradations in the
16PF questionnaire (Cattell, 1946), five gradations in the BFI Big Five questionnaire
(Goldberg, 1990) or 10 gradations when choosing preferences according to Szondi
testing (Szondi, 2017). In the example shown in Figure 2, percentages are used to
assess the relevance of stimuli question for the subject; naturally, in questionnaires
with low discreteness of answer choice, low discreteness is compensated by a large
number of questions that are close in meaning, which does not change the essence of
conscious norming, that is, bringing different personalities into a single framework.
In Figure 2, this is expressed in the fact that 100% of the conscious PPR ranges for
the first and second subjects are represented by completely different physical values
of CRR. Thus, non-normalized unconscious PPR differ from normalized conscious
PPR not only by the level of constant value of minimum PPR (x_. ), but also by the
range of each subject responses.

In metrology, each measuring instrument has two main adjustments, advisable to
calibrate before taking measurements; these are adjustment of zero and sensitivity
(Novitsky, 1975). From the example of PPR shown in Figure 2, it follows that the
conscious response to the questions of the questionnaire sets the zero level and
sensitivity depending on the personality of each subject, which does not allow correct
comparison of the subjects results with each other, especially if the subjects differ
markedly in personality traits.

The main reason for the distortion of the results of personality testing using
a conscious response when answering any questionnaire is, precisely, the irreparable
loss of information zero (minimum PPR) and sensitivity (ratio between PPR) of each
subject, which occurs when testee fulfills the requirements of the questionnaires
(Cattell, Mead, 2008; Cox et al., 2009), since different values of PPR are normalized.
To correctly assess or measure personality traits, is necessary together with conscious
responses to have an independent observer, who can measure a physiological
parameter (HR, ECG, EEG, GSR, VI) by any technical means, which is what
psychophysiology does. Of course, it does not mean that any psychophysiological
measurement always be absolutely correct; any measurement method has errors and
errors (Novitsky, 1975; Minkin, 2019; 2024). But, as this study showed, under equal
conditions, a psychophysiological measurement can reveal the existing relationship
between two quantities, but a psychologically normalized assessment cannot do this.
One of the main tasks of factor analysis, developed largely to solve psychometric
problems, is to identify linear correlations between the studied quantities (Cattell,
Mead, 2008). However, factor analysis cannot reveal the correlation between the
values of normalized PPR in the studied data of the studied example, since the
identified distortions lead to an irreparable loss of information (Bobrov, 2024).

Consequently, the assessment of a subject’s personality traits based on conscious
responses to any questionnaire is always distorted or erroneous, and the magnitude of
the error is irreproducible and cannot be determined by analyzing only the conscious

min
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responses. And this happens despite the fact that in the above example I considered
the ideal case when the conscious response is truly correct and near identical to the
unconscious one up to a constant component. In reality, the conscious response is
even more distorted, which significantly adds errors by assessing personality traits
using questionnaires and analyzing only conscious responses.

Received result surprised me and forms the question — why it had not been obtained
earlier, since many respected scientists have devoted their lives to developing valid
questionnaires (Eysenck, 1972; Zondi, 2017; Cattell, 1946; Krosnick, Presser, 2010;
Cox et al., 2009; Goldberg, 1990). However, the answer to this question is quite simple,
none of the previous researchers had reliable data on source PPR of the subjects when
passing questionnaires or true PPR data that can be obtained by vibraimage technology
or other psychophysiology technology. Without the ability to compare the true PPR
values with conscious responses, is very difficult to predict the fundamental distortion
of the questionnaires results from conscious personality normalization. Naturally, the
above example does not prove the impossibility of obtaining dependencies between
various quantities by studying only the conscious reaction of subjects. It shows that
some information and some dependencies available when analyzing unconscious
responses can disappear when only analyzing conscious responses.

Supplementary materials

Analyzed normalized and non-normalized PPR of 1002 subjects are available for download
at the link https://psymaker.com/downloads/Normalized PPR _1002.zip

Conclusion

The mathematical analysis of the given example shows the impossibility of detail
assessing personality traits using questionnaires by only conscious responses of the
subjects. More accurate assessment and reduction of errors in measuring personality
traits is possible by providing joint analysis of conscious and unconscious responses
of the subjects. Personality traits normalization by conscious replies to questionnaires
is similar to standard math normalization of physical quantity, so shown mathematical
problems of lost correlation between known quantities are transforming to errors in
personality traits calculation.

It is possible to receive conscious responses from unconscious responses, however
it is impossible to receive unconscious responses from conscious responses. Similarly,
it is possible to reconstruct normalized data from non-normalized data, however is
impossible to reconstruct non-normalized data from normalized data.
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Abstract: Presented the questionnaire structure of Blitz Judgment (MI-Sins) program
including multifactor stimuli explanation and the order of multifactor vices stimuli tied to multiple
intelligences stimuli. Discussed the difference between West and Japanese mentality for stimuli
understanding and responses together with stimuli development. Developed Japanese version of
MI-Sins questionnaire, provided the first testing of Japanese people by Blitz Judgment program
and presenting the first testing results. Japanese people testing results by Blitz Judgment program
were inside statistical norms of integrated psychophysiological indicators (A — nervous system
activity, B — emotional balance and C — conscious sincerity) set by Russian people testing.

Keywords: conscious response, psychophysiological response, questionnaire, correlation,
stimulus, unconscious response, psychology, metrology.

Introduction

The development of questionnaire for psychological testing needs to fulfill
well known recommendations (Krosnick, Presser, 2010; Cattell, Mead, 2008). The
development of stimuli for psychophysiological testing also has a history and special
recommendations (Cacioppo, Tassinary, Berntson, 2007) mostly depends on technology
for capturing of physiological signal. Vibraimage technology (Minkin, Nikolaenko,
2008; Minkin, 2017; 2020;) accepts both recommendations for psychology and
psychophysiology testing, that gives more difficulties for questionnaire developers.
Blitz Judgment program has comprehensive structure because it also combines
psychophysiological detection of deception principals based on comparison zone test
(Backster, 1963), so the fulfilment of all requests to Blitz Judgment program (BJP)
gives problems for its adaptation to any other language and nationality because is not
enough to do a correct questionnaire translation, for producing national version of is
need to know all details about BJP and coordinate it with nationality features.

The purpose of this study is to indicate all steps of Blitz Judgment program
adaptation to Japanese version discussing problems and helping users to develop
BJP versions for the other countries.

Blitz Judgment Program Questionnaire Structure

The previous publications about BJP questionnaire structure (Nikolaenko, Minkin,
2022; Nikolaenko, Shelkanova, Akimov, 2023) were concentrated on the development
questions and are difficult for using as explanation for national version adaptation.
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The current edition of BJP includes 9 questionnaires differs by questions order, the
number of users question and neurolinguistic sense. We will concentrate on the basic
questionnaire named 12_VICE EN and presented in 2022 (Minkin, Nikolaenko, 2022).
This questionnaire includes 372 stimuli (372 text questions and 372 images) combining
in 3 parts, unprocessed (12 stimuli), pretesting (24x3 =72 stimuli) and basic testing
(12x2x12=288 stimuli). In spite of high number of questions in questionnaire, BJP
presents to respondents only 48 stimuli. The additional (non-presentable) BJP stimuli
have two functions, random stimuli for repeating testing without habituation and
relevant stimuli for presenting only stimuli having high relevance to respondent.
The structure of BJP questionnaire is presented in Table 1.

Table 1
The Detail structure of BJP questionnaire
Question Number of Random R —_—
number Zone name prset?r?]r:ltﬁzd Analogs Neurolinguistic sense of stimuli
Unprocessed| 2 | 12| T O esiication
U1 1 6 Random
u2 1 6 Random
Wiroflo | 24 | 72| Al ncligences (M) tpes based
Testing)
1.1-1.3 1 3 Intrapersonal positive
21-2.3 1 3 Intrapersonal negative
3.1-3.3 1 3 Philosophical positive
4.1-4.3 1 3 Philosophical negative
5.1-5.3 1 3 Logical-Mathematical positive
6.1-6.3 1 3 Logical-Mathematical negative
7.1-7.3 1 3 Business-Commerce positive
8.1-8.3 1 3 Business-Commerce negative
9.1-9.3 1 3 Visual-Spatial positive
10.1-10.3 1 3 Visual-Spatial negative
11.1-11.3 1 3 Naturalistic positive
12.1-12.3 1 3 Naturalistic negative
13.1-13.3 1 3 Bodily-Kinesthetic positive
14.1-14.3 1 3 Bodily-Kinesthetic negative
15.1-15.3 1 3 Musical-Rhythmic positive
16.1-16.3 1 3 Musical-Rhythmic negative
17.1-17.3 1 3 Ascetic positive
18.1-18.3 1 Ascetic negative
19.1-19.3 1 3 Verbal-Linguistic positive
20.1-20.3 1 3 Verbal-Linguistic negative
21.1-21.3 1 3 Creative positive
22.1-22.3 1 3 Creative negative
23.1-23.3 3 Interpersonal positive
24.1-24.3 3 Interpersonal negative
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Table 1 (ending)

Qnﬂi?ggp Zone name ﬁ:lsert;r%rz%%f iﬁg%gg Neurolinguistic sense of stimuli
Multifactor
MI_-Sin§ 24 248 12th personality vices njultifactor §tirr]uli tied
stimuli to MI and Deadly Sins classification
testing
12 24 Intrapersonal tied to 12 Vices
25.1 1 2 Intrapersonal — Suicide
25.2 1 2 Intrapersonal — Sloth
25.3 1 2 Intrapersonal — Cyber-Addiction
254 1 2 Intrapersonal — Greed
255 1 2 Intrapersonal-Alcohol/Drugs Addiction
25.6 1 2 Intrapersonal — Gluttony
25.7 1 2 Intrapersonal — Egoism
25.8 1 2 Intrapersonal — Pride
25.9 1 2 Intrapersonal — Theft
25.10 1 2 Intrapersonal — Envy
25.11 1 2 Intrapersonal — Lust
25.12 1 2 Intrapersonal — Wrath
12 24 Philosophical tied to 12 Vices
26.1 1 2 Philosophical — Suicide
26.2 1 2 Philosophical — Sloth
26.3 1 2 Philosophical — Cyber-Addiction
26.4 1 2 Philosophical — Greed
26.5 1 2 Philosophical — Alcohol/Drugs Addiction
26.6 1 2 Philosophical — Gluttony
26.7 1 2 Philosophical — Egoism
26.8 1 2 Philosophical — Pride
26.9 1 2 Philosophical — Theft
26.10 1 2 Philosophical — Envy
26.11 1 2 Philosophical — Lust
26.12 1 2 Philosophical — Wrath
27.1-27.12 12 24 Logical-Mathematical tied to 12 vices
28.1-28.12 12 24 Business-Commerce to 12 vices
29.1-29.12 12 24 Visual-Spatial tied to 12
30.1-30.12 12 24 Naturalistic tied to 12 vices
31.1-31.12 12 24 Bodily-Kinesthetic tied 12 vices
32.1-32.12 12 24 Musical-Rhythmic tied to 12 vices
33.1-33.12 12 24 Ascetic tied to 12 vices
34.1-34.12 12 24 Verbal-Linguistic tied to 12 vices
35.1-35.12 12 24 Creative tied to 12 vices
36.1-36.12 12 24 Interpersonal tied to 12 vices
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Differs to traditional psychological questionnaires, in BJP shown in Table
1 the questionnaire structure and the order of presented to respondent questions
during testing are different because of adaptive test principals. During pretesting for
respondent are presented MI stimulus according to Table 1 structure however basic
testing is tied to only 2 leading MI types from 12 MI types. BJP questionnaires are
placing in the installation directory (by default C/Elsys/MI-Sins), have text format
with ldq extension and can be update or developed by advanced BJP user.

Features of Japanese Translation

The point to remember when creating a question string is to read the text in a short
time and understand its meaning. It is not easy for Japanese people to understand the
meaning accurately in the process of selecting Yes/No from images and questions.
In Japanese writing, sentences are created by combining three types of characters:
kanji, hiragana, and katakana. There are generally 2,999 kanji characters called
common kanji. By combining commonly used kanji with 83 characters for hiragana
and 86 characters for katakana, it is possible to roughly understand what is written
in newspapers. We don’t have much knowledge about multiple languages, but think
there are no other countries that use complex characters like Japan. Hiragana is an
abbreviation of kanji, and katakana is mainly used to express foreign words that have
never existed before. For example, computers are written in katakana. There are
many kanji that indicate a meaning with just one character. By combining kanji, you
can create complex meanings. This is simply a word called an idiom. Because kanji
idioms have many homophones, there is a strong tendency to check the meaning by
looking at the characters visually, which may not be compatible with the technique
of conveying information through spoken words. There are differences in the way
Japanese documents are written, depending on whether the purpose is to reproduce
the content aloud or to visually confirm an accurate record of the content.

This program is set up in an environment where only two subjects are connected
to the computer (1:1). In such cases, you can understand that the questions from the
software are only asked to the subject. In colloquial language, you can omit the subject
(I am) and make a sentence from a verb and an adjective, and the meaning will still
be the same. In English, a sentence is not complete without a subject. When two
people talk in Japanese, they say “love” instead of “I love you.” In order to support
multiple languages, it is necessary to adapt to the language forms of each country.
There was a big distinction between spoken and written language, and by using kanji
it was able to ask questions in each line. Generally speaking, each country’s language
uses a combination of letters to form words, and these combinations form sentences.
In order to give a word many meanings, the string of words becomes long. It is up
to the efforts of each country to shorten this and give it an accurate meaning. As an
exception, Chinese is a combination of kanji, so the question string can be shortened.

The sample of one respondent testing by BJP Japanese questionnaire based on
unconscious responses (IE) and conscious responses (YN) to stimuli are presented
on table 2 and 3 correspondently.
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It is interesting to mention that all the first Japanese testing results were inside of
norms set by Russian testing for Integral Psychophysiological Indicators (IPPI) for
A — nervous system activity, B — emotional balance and C — conscious sincerity
(Minkin, Akimov, Shelkanova, 2024).

Discussion

Language is changing every day around the world. Within Japan, local accents
and word spellings change dramatically. Although it is generally referred to as
standard Japanese, there are words that are understood only by young people and
young people. Especially using shortened words and creating new words with
images. These are also sometimes recognized as words used in everyday life.
Therefore, the words used may need to be reconsidered after a certain period of
time. In Japan, commonly used kanji are studied every year at school, but this
software is also designed for young people, so they are required to use kanji and
expressions based on the school year.

The MI-Sins software respondent reads questions by looking at pictures on the
screen, but some questions are asked with intentions that are unfamiliar to Japanese
people. We believe that the intentions derived from each country’s paintings are not
necessarily the same. We hope that by replacing the images to suit each country, we
will be able to obtain results that better match the purpose of the question.

The previous research (Tomomi, Ghavidel, Nikolaenko, 2020) confirmed the
earlier hypothesis of the ethnic community of the Russian and Japanese peoples,
using psychophysiological parameters correlation on presented MI stimuli. The
revealed differences go back to the historically established way of life and the specific
ethno-cultural traditions inherent in the Russian and Japanese peoples. So, among the
Japanese, this is workaholism, suggesting a balance between anxiety and inhibition;
Russians have aggression and happiness, or rather, the inability to be happy, being
aggressive. We will look on the next MI-Sins statistics for comparison of mentality
and physiology responses between Japan and West people.

Supplementary Materials

Current version of Japanese questionnaire together with the other language questionnaires
could be download and visible after installation of BJP program
https://psymaker.com/downloads/setupMI_Sins.exe

Conclusion

The mentality difference between Japanese and West understanding of the same
stimuli is very high, however physiology responses of Japanese and West people
are near the same. Future statistics of Blitz Judgment program application in Japan
will show what have more preference to MI-Sins results mentality or physiology.
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Abstract: Mental health measurement technology using Al Vibraimage is being developed in
various ways. The Al digital psychoanalysis program enables the general public to measure the
mental health of individuals in a convenient and easy way and to actively recognize, modify, and
supplement the inconvenient processes related to mental health measurement. Participated in the
education and culture project to create healthy habits that love the brain and body for the elderly
in Seoul organized by the Korean Health Association and implemented by the Seoul Metropolitan
Health Association, and applied the integrated art movement therapy that was carried out for
a short period of time, and conducted an effect analysis based on objective data for pre- and
post-comparative measurements to observe changes in stress, depression, and anxiety among the
elderly. We were able to confirm that the integrated art movement therapy program tailored to the
mental and physical state of the seniors actually improved. It proved that Al Vibraimage digital
psychometrics program (Mindin®) using vestibular-emotional reflex can show a positive effect
on the application of integrated art movement therapy by examining the inconvenient elements of
psychological state measurement using existing questionnaires.

Keywords: Integrated Art Movement Therapy, Al Vibraimage utilization, Movement Therapy,
Digital Psychological Analysis, AI Mental Health Measurement (Mindin®)

Introduction

Artificial intelligence is currently playing an important role in our society under
the modifier of Al. A few years ago, as Lee Sedol and Go became an issue around the
world, the word Al began to become familiar to the general public. The social impact
of Al is a broad and complex issue, but on the positive side, productivity improvement
will improve, but on the negative side, there are concerns about unemployment due
to automation, personal security issues, and social problems due to the formation
of biased algorithms. The use of Al in various fields such as healthcare, finance,
education, autonomous driving, language processing, manufacturing, and production is
a phenomenon that is continuously expanding. Mental health measurement technology
using Al is being developed in various ways. Technologies that identify emotional
states through language analysis and measure vital signs to determine stress levels
have been researched and are currently being commercialized. From this point of view,
Mindin®, Al digital psychoanalysis program based on vestibular-emotional reflex
(Minkin, Nikolaenko, 2008), can provide an opportunity to measure and recognize an
individual’s mental health in a convenient and easy way to correct and supplement the
inconvenient processes related to mental health measurement felt by the general public.

https://doi.org/10.25696/Elsys MPVT 07 en07
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This study aims to discuss changes in stress, depression, and anxiety among the
elderly by participating in the education and culture project to create healthy habits
that love the brain and body for the elderly in Seoul organized by the Korean Health
Association and implemented by the Seoul Metropolitan Health Association, and
by applying the integrated art movement therapy that was carried out for a short
period of time and conducting an effect analysis based on objective data for pre- and
post-comparative measurement.

Theoretical Background

1. Vibraimage (Minkin, 2017; 2020).

Human balance system — A complex coordination of central and peripheral system.
(Cognitive-Vestibular interaction) Balance is the ability to maintain the center of the
human body. Maintaining balance is maintained by a complex sensory-behavioral
control system that includes the visual, tactile, and vestibular systems (motor, balance,
spatial perception). It integrates the incoming sensations and sends motor signals to the
eyes and muscles. Injuries, diseases, medications, or aging can affect this system, and
mental factors in addition to sensory information can also affect the balance system
(Jung, 2020). In 1937, James Papez first described the role of the limbic system in
emotion in his paper “The Mechanism of Emotion” (Papez, 1937). This led to the
possibility of the existence of a neurological connection between the vestibular system
and the limbic system (Saman et al., 2012). In addition, stimulation of the vestibular
system can stimulate the limbic and neocortex, and the possibility of neurochemical
connectivity between the vestibular system and the limbic dopaminergic system has
been raised (Rappaport, Coffey, 2004). The vestibular system is also known to work on
the regulation of the autonomic nervous system and thus influence emotional responses
(Yates, Bronstein, 2005). In addition, it is known that the vestibular organ stimulates
the upper centers of the central nervous system, such as the insula, which can affect
subjective feelings (Suzuki, 2012). The anterior cingulate and central prefrontal cortex
of the brain also play an important role in emotional processes (Etkin et al., 2011).
Red tuberculosis is involved in sensation or emotion in conjunction with the amygdala
and insula, and the fact that the vestibular nucleus is anatomically connected to the
adzuki tuberculosis indicates the possibility of emotion regulation through stimulation
of the vestibular system (Lenhardt et al., 2007). In conclusion, the vestibular system
is extensively networked with the limbic system, which is closely related to emotions.
Despite various studies and theories that human emotion is directly related to functional
states of movement related to reflex control, until recently there have been few valid
measurements of this. Konrad Lorenz, a 1973 Nobel laureate, ethologist and physiologist
wrote in his 1966 book Aggression that the intensity of aggression can be measured by
measuring the degree and amplitude of reflection motion (Lorenz, 2002). In addition,
Bernstein’s work on the psychophysiological study of human movement is being
revisited (Devishivili, 2015)

The theoretical background of vibraimage technology (Minkin, Nikolaenko, 2008;
Minkin, 2020) developed by Elsys Corporation in Russia is that the motility and reflex
processes involved in balance can be observed as micromovements of the subject
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in the thermodynamic equilibrium model of the human body (Fig. 1). The subject’s
spatial micromovement can be represented as markers (frequency and amplitude) by
specific pixels of the subject, which can be analyzed temporally. In other words, the
micromovements and microvibrations of the subject’s head may vary depending on
the degree of vestibular reflexes, sensory and motor reflexes, which are also related
to variations in emotions (Jung, 2020).

a b
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Fig. 1. Complex movements, sensations, and reflexes of the human balance system
(Jung, 2020, 46)

2.Integrated Art Movement Therapy

We want to develop a program that can recover stress, depression, and anxiety,
which are currently emerging as social problems, from the perspective of integrated art
therapy rather than drugs, and apply them to those who suffer from stress, depression,
and anxiety. The purpose of this program is to provide intensive meditation and
progressive muscle relaxation therapy through movement to all citizens by developing
a new program that applies simple movements based on Korean dance that gives
a beautiful aesthetic feeling, breathing exercises that can supply oxygen deep to cells,
and meditation that promotes brain plasticity (Kang Joon-Young, 2023). Integrative
art movement therapy is an alternative therapy art therapy from the perspective
of modern medicine’s Western medical care system. Integrative Art Movement
Therapy is an alternative and complementary therapy that seeks to solve physical
and psychological problems by gradually relaxing muscles through dance movements.
The movements used in Korean dance were simplified and breathing exercises were
actively arranged. In addition, the dance movements that were female-centered were
spayed and neutered so that men could participate in them, and the long and short
dances were applied to the sounds of nature to induce images. It is a national health
program that relaxes, complements, and heals the contracted energy of Koreans by
consisting of the movements and emotions of Korean dances that are most suitable
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for Koreans, and aims to prevent stress, depression, and anxiety in more people in
advance (Kang Joon-Young, 2023).

As a functional relaxation exercise program that can induce immersion through
self-intensive training and recover depreciation amnesia through central nervous
system activation, it aims to reduce the force of gravity as much as possible to
increase the maximum effect of body muscle relaxation and psychological relaxation
in a short time. It progresses to the lying down preparation stage, which focuses on
the relaxation and circulation of the lower body, the functional technique stage, which
provides movements suitable for the anatomy function of the upper body, so that the
upper body can concentrate and dance gently, and the dance meditation stage, which
allows the person to dance freely as a way to release the repressed mind inside.
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Fig. 2. Integrated art movement therapy (Kang Joon-Young, 2023, 17)

Figure 2 focuses on functional techniques that can rejuvenate and flex the body to
remove tension and instability from the body. People with depression and anxiety due
to neurotic stress may feel uncomfortable or afraid to express their bodies confidently.
It easily induces tension and relaxation in the body, opens the mind to improvisation,
and as a result, provides an important starting point for changing the tension and
elasticity within oneself.

Purpose and Methods of Research

This study was conducted by participating in the education and culture project
for the elderly in Seoul to create healthy habits that the brain and body love for
the elderly in Seoul organized by the Korean Health Association and implemented
by the Seoul Metropolitan Health Association for the purpose of improving the
quality of life by improving the quality of life by forming health care habits in daily
life for the elderly who have decreased physical functions, decreased immunity,
depression, and increased risk of worsening chronic diseases during the prolonged
COVID-19 epidemic for 3 years. Integrated artistic movement therapy was performed
in the healthy habit making program for the participating seniors, and the parameters
of Mindin — Al digital psychometrics program based on vestibular-emotional reflex
software, were evaluated using vibraimage technology for pre- and post-test shown
as the method on Figure 3.
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Fig. 3. Research methods

Research Procedure

This study was conducted by the Korean Health Association and the Seoul
Metropolitan Health Association for the elderly in the Seoul Metropolitan Association of
Senior Citizens, and 57 people from 3 places were subjected to integrated art movement
therapy in an educational and cultural project to create healthy habits that the brain
and body like, and after the pre-measurement of psychometrics program Mindin, the
integrated art movement therapy was conducted for 60 minutes, followed by the post-
measurement of Mindin shown in Fig.4. Out of a total of 57 patients, 1 test taker was
excluded and a total of 25 patients were compared with psychological changes. Mindin
measures 15 psychophysiological parameters: brain fatigue, concentration, vitality index,
mind-body balance, self-esteem, psychomotorenergy, selfregulation, anxiety, depression,
sensitivity, stress, hyperactiveness, doubt, vitality index, and emotional variation.

A ) S WA ; N~
. LS | v
Al Mental Health Measurement Integrated Art Movement Therapy Integrated Art Movement Therapy
Mindin® (Before, After) Functional Techniques Steps Dance Meditation Steps

Fig. 4. Seoul Federation of Senior Citizens’ Associations integrated art movement therapy
using Al measurement for the elderly

Research Results

After providing a functional relaxation exercise program that can induce immersion
through self-intensive training, which is a characteristic of integrated art movement
therapy, and recover depreciation motor amnesia through central nervous system
activation, the comparison results showed a very positive effect. In particular, it
significantly improved the level of depression caused by autonomic nervous system
imbalance and showed a statistically significant improvement effect (p<0.05).

The criteria of the parameter can be interpreted as low, normal, or high according
to the result value for each item. It can be broadly divided into negative parameter N
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and positive parameter P, but the most ideal state is when it is in the reference
range, that is, a normal state. Any parameter can be problematic if it is too low or
too high. The value of the positive parameter P shows that the psychological state is
improving, and the negative parameter N shows that the number value is decreasing,
indicating that the mental health phenomenon is improving. Overall, we were able to
obtain precise data through the Al mental health measurement Mindin. Statistically
significant improvements were seen in the depressive parameter.

Table 2
Key results of functional relaxation parameters exercise program
No Name gt::/?g?éﬂ scope | Minimum | Maximum
1 age — 79.76 6.36 29 66 95
2 gender — 5 males (13.5%) | Female 32 (86.5%)
3N Emotional Shift 1 stabilization 18.45 7.29 |31.17 6.10 37.27
Emotional Shifts 2 17.53 5.64 |22.47 5.04 27.51
Brain fatigue 1 0.17 1.96 8.60 -5.22 3.38
* | N IBrain fatigue 2 health  ™553 | 160 | 653 | —2.74 3.79
5| p Focus 1 usually 45.71 9.59 [41.20 26.68 67.88
Focus 2 46.30 11.20 |43.85 22.43 66.28
6lp Vitality 1 usually 1.92 0.42 1.57 1.23 2.80
Vitality 2 2.03 0.39 2.15 1.17 3.32
7N Aggression 1 usually 40.30 6.48 |27.16 29.66 56.82
Aggression 2 41.20 6.20 |31.19 29.37 60.56
8 | N Stress 1 usually 27.59 540 |24.87 18.26 43.13
Stress 2 25.74 5.60 |25.91 13.53 39.44
9N Anxiety 1 usually 27.14 8.54 |30.87 14.13 45.00
Anxiety 2 24.62 11.01 | 46.15 0.00 46.15
10! N Depression 1 Low 26.53 4.00 |16.30 18.70 35.00
Depression 2 24.21 483 [24.20 11.20 35.40
1IN Doubt 1 usually 31.83 2.87 [12.00 26.57 38.57
Doubt 2 30.61 456 |16.18 21.84 38.02
121 N Neurosis 1 usually 41.67 25.67 |89.90 10.10 100.00
Neurosis 2 42.82 23.59 |90.62 9.38 100.00
13l p Balance 1 usually 65.78 11.65 |60.99 16.85 77.84
Balance 2 67.29 9.25 |34.03 42.98 77.01
1alp Self-regulation 1 usually 67.48 9.05 |30.77 48.07 78.84
Self-regulation 2 69.60 7.49 |28.09 52.22 80.31
15| p Charm 1 usually 70.67 12.40 |48.06 35.84 83.90
Charm 2 72.18 9.14 |33.43 52.22 85.65
16l p Energy 1 usually 26.42 8.54 |32.38 12.59 44.97
Energy 2 29.12 8.75 |43.93 14.84 58.77

The parameters brain fatigue, concentration, self-esteem, sensitivity, self-control,
and hyper-aggressiveness were clearly improved, as shown in the case 1 below. The
Figure 5 below shows the comparative analysis results of Mindin, measured before
and after relaxation exercise, so the general public can easily recognize changes.
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Figure 6 shows elderly person who practiced movement therapy every day at home
for two weeks, and their brain fatigue and depression index improved significantly
over time, and their self-esteem index improved significantly over time. One-time
movement therapy has also been proposed, but it is a case that proves that it can be
continuously improved if it is repeated every day.

4

22

23/¢9/07 14 48 23/09)07 13 2% 2309181414 23/07/07 14 48 237090713 24 23/09/18 1418

Attractiveness (self-esteem) Brain fatigue

23J02/07 14 48 23/7/071% 23 23/09/18 1414

Feeling depressed Monitor data exposed
Fig. 6. Mindin measurement results after regular implementation of integrated art
movement therapy
Conclusion

In the education and culture project to create healthy habits that the brain and
body like for the elderly in Seoul, which was conducted for the elderly in the Seoul
Federation of Senior Citizens’ Associations, 57 elderly people were given integrated
artistic movement therapy, and after the pre-measurement of Al digital psychometrics
Mindin program based on vestibular-emotional reflex, the integrated art movement
therapy was carried out for 60 minutes, and then the post-measurement of Mindin
was carried out, and the positive effect of the psychophysical relaxation program
carried out in a short time was shown. All 15 parameters of Mindin used in the
study, were improved, and in particular, depression was found to be statistically
significant. It provided movements that the elderly could easily follow and induced
self-concentration for the purpose of activating the central nervous system so that the
mental and physical condition could improve. In the evaluation of the oral satisfaction
of the elderly in conducting integrated art movement therapy, they gave a rating of
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4.6 out of 5. It was confirmed that the self-focus and breathing exercise program that
could relieve depression and anxiety, along with easy and gentle movements tailored
to the mental and physical condition of the seniors, actually improved. It proved that
Mindin can show a positive effect on the application of integrated art movement
therapy to the inconvenient elements of psychological state measurement using an
existing questionnaire.

10.

11.

12.

13.

14.
15.

Reference:

. Devishivili, D. M. (2015) Bernstein, N. A. The Founder of Modern Biomechanics. National

Psychologic Journal, 4, pp. 74—78. doi: 10.11621/npj.2015.0407

. Etkin, A., Egner, T., Kalisch, R. (2011) Emotional Processing in Anterior Cingulate and Medial

Prefrontal Cortex. Trends Cogn Sci., 15, pp. 85-93.

. Jung S. (2020) Differentiation of Child and Adolescent Mental Health Using a Non-Contact

Vestibular Reflex Analysis System, p. 6.

. Kang Joon-young (2023) A Study on Korean Dance-Based Integrated Art Movement Therapy

Contents Program: Focusing on Meditation, Breathing Exercises, and Muscle Relaxation
Therapy, Journal of Global Cultural Contents, 2023, pp. 3-4.

. Lenhardt, M. L., Shulman, A., Goldstein, B. A. (2007) The Role of the Parabrachial Nucleus

in the Natural History of Tinnitus and Its Implications. Int Tinnitus J., 13, pp. 87-89.

. Lorenz, K. (2002) On Aggression. Routledge Classics. London.
. Minkin, V. A., Nikolaenko, N. N. (2008) Application of Vibraimage Technology and System

or Analysis of Motor Activity and Study of Functional State of the Human Body. Biomedical
Engineering, Vol. 42, No. 4, pp. 196-200. https://doi.org/10.1007/s10527-008-9045-9

. Minkin, V. A. (2017) Vibraimage. St. Petersburg: Renome.

https://doi.org/10.25696/ELSYS.B.EN.VI1.2017

Minkin, V. (2020) Vibraimage, Cybernetics and Emotions. St. Petersburg: Renome.
https://doi.org/10.25696/ELSYS.B.EN.VCE.2020

Papez, J. W. (1937) A Proposed Mechanism of Emotion. Arch Neurol Psychiatry. 1937, 38,
pp. 725-43.

Rappaport, N., Coffey, B. (2004) Psychopharmacology in the School Setting: Therapeutic
Challenges in an Adolescent with Attention Deficit Hyperactivity Disorder, Possible Bipolar
Disorder, and Other Comorbidity. J Child Adolesc Psychopharmacol, 14, pp. 3-7.

Saman, Y., Bamiou, D. E. et al. (2012) Interactions Between Stress and Vestibular
Compensation — A review. Front Neurol, 3, p. 116.

Suzuki, A. (2012) Emotional Functions of the Insula. Brain Nerve, 64, pp. 1103—-1112.
Yates, B. J., Bronstein, A. M. (2005) The Effects of Vestibular System Lesions on Autonomic
Regulation: Observations, Mechanisms, and Clinical Implications. J Vestib Res., 15,
pp. 119-129.



The 7th International Open Science Conference
MODERN PSYCHOPHYSIOLOGY. THE VIBRAIMAGE TECHNOLOGY
June, 2024, Saint Petersburg, Russia

Vibraimage Characteristics
of Offenders with Schizophrenia
Spectrum Disorder

Tae Sub Lee, Sung Nam Jo, Kyoung Ok Lim, So Yeong Jang,
Seung Min Cha, Song Lee Han

Department of Psychiatry, National Forensic Hospital at Gongju city,
Republic of Korea
vibra@daum.net

Abstract: The purpose of this study was to identify vibraimage parameters in schizophrenia
spectrum and other psychotic disorders. This study retrospectively analyzed subjects who
were referred to the National Forensic Hospital at Gongju city in Republic of Korea for
psychiatric evaluation between April 2019 and October 2019. After divided into two groups,
Schizophrenia Spectrum Disorders group and non-organic, non-psychotic disorders group,
vibraimage parameters and MMPI-2 items were compared between the two groups. In addition,
we investigated the relations between vibraimage parameters and MMPI-2 items characteristic of
schizophrenia spectrum and other psychotic disorders by using correlation analysis. Compared
to non-organic and non-psychotic disorders group, Schizophrenia Spectrum Disorders group
scored low at Aggression (t=-2.752, p=0.007), Tension (t=-2.106, p=10.039), and Suspects
(t=-2.617, p=0.011),; high at Neuroticism (t=4,215, p<0.001) by vibraimage parameters,
and the group scored comparatively high at Sc (Schizophrenia) (t=-2.099, p=0.039) and low
at Hy (Hysteria) (t=-2.228, p=0.029) by MMPI-2 estimation. The Sc (Schizophrenia) item
in the MMPI-2 showed a negative correlation with Suspect parameter (r=0.242 p=0.035)
and positive correlation with Neuroticism parameter (r=0.267, p=0.02) in vibraimage. Our
findings suggest that Suspect and Neuroticism parameters of vibraimage are correlated with
schizophrenia spectrum and other psychotic disorders, and showed potential as diagnostic tools,
especially in psychiatric evaluations.

Keywords: vibraimage, schizophrenia spectrum, psychotic disorders, MMPI.

Introduction

Schizophrenia is the most common severe mental illness and is the clinical
syndrome that exhibits a wide variety of disruptive psychopathology, including
alterations in cognition, emotion, perception, and other behaviors (Tandon et al., 2009).
Rather than a single disease, schizophrenia is a group of disorders caused by different
etiologies that vary in clinical presentation, treatment response, and disease course
(Arlington, ed., 2013). In the Diagnostic Statistical Manual of Mental Disorders
Fifth Edition (DSM-5), schizophrenia is grouped with delusional disorder, short-
term psychotic disorder, psychotic disorder caused by another medical condition,
catatonia, schizotypal personality disorder, schizoaffective disorder, schizoaffective
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disorder, and schizoaffective disorder into a single category called the Schizophrenia
spectrum and other psychotic disorders. The diagnosis of schizophrenia is based
on a psychiatric history and examination of the mental state by a mental health
practitioner, and there are no objective testing tools that can be used to help make
the diagnosis (Weickert et al., 2013).

A new technology called vibraimage (Minkin, 2017; 2020) is being explored
for use in aviation and airports as a security system to detect potentially dangerous
passengers, and also for psychophysiological lie detection. The technology uses
a specific program to record continuous head microvibration of a person and then
analyzes quantitative information about the periodic movements at each point of
the acquired object to provide an inferred functional and physiological diagnosis
(Minkin, Nikolaenko, 2008). Ten parameters were set according to specific formulas
that reflect the physiological aspects of spatial and reflexive micromovements of the
head region, and these variables are labeled Aggression, Stress, Tension, Suspect,
Balance, Charm, Energy, Self-regulation, Inhibition, and Neuroticism, respectively,
and the combination of these variables can be used to estimate psychiatric diagnoses
(Minkin, 2020).

In a recent study, patients with Attention Deficit Hyperactivity Disorder (ADHD)
scored significantly higher in aggression, risk, charisma, energy, self-regulation,
and neuroticism and significantly lower in stress across 10 vibraimage parameters
compared to controls (Minkin, 2020). These results suggest the potential for
vibraimage to be used in the diagnosis of psychiatric disorders.

This study seeks to identify biobehavioral parameters characteristic of the
schizophrenia spectrum and other psychotic disorders, and to determine whether
these parameters are indeed correlated with the widely used Minnesota Multiphasic
Personality Inventory-2 (MMPI-2), which is used to aid in psychiatric diagnosis
(Choi, Jung, 2018).

The schizophrenia spectrum disorder group was 1 hypo-type personality
disorder, 2 delusional disorders, 33 schizophrenia, 3 schizophrenia and affective
disorder, 3 non-specified schizophrenia spectrum and 3 other psychotic disorders,
13 alcoholism, 3 inhalant use disorder, 4 stimulant use disorder, 1 other substance-
related disorder, 1 non-specified substance-related disorder, there were 1 person
with chronic personality disorder, 1 person with evasive personality disorder, and
11 people without psychiatric diagnosis.

Research Study Aims and Objectives

Among those hospitalized for criminal psychiatric evaluation at the National
Forensic Hospital, if they were diagnosed with the schizophrenia spectrum and
other psychotic disorders by a psychiatrist, they were classified as the schizophrenia
spectrum disorder group. Among them, 20 patients who could not perform vibraimage
or MMPI-2 due to refusal of examination, and 13 patients with an outlier data
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were excluded from the study. Finally, 76 subjects were selected, 42 were in the
schizophrenia spectrum disorder group, and 34 were in the non-characteristic and
non-psychotic disorder group.

This study was a retrospective examination of their medical records and was
approved by the Institutional Review Board (IRB) of the National Institute of Justice
Hospital (1-219577-AB-N-01-202007-HR-005-01).

Method

1) Data collection

(1) Demographic and clinical characteristics

Gender, age, psychiatric diagnosis, 1Q, criminal responsibility ability (psychiatric
state), and crime type were investigated.

(2) Vibraimage

Vibraimage technology is a contactless remote system developed by Minkin
and based on vestibulo-emotional reflex (Minkin, Nikolaenko, 2008). Vibraimage
is an emotional state recognition technology based on live video image
processing. Vibraimage system includes standard camera and a PC equipped with
Vibraimage 10 software. Based on the theory that continuous micro-movement of the
head reflects the psychophysiological state, the average value of the micro-movement
frequency, the standard deviation of the micro-movement frequency distribution
corresponding to the maximum value, and the average value of the micro-movement
frequency are analyzed through statistical processing to obtain the characteristics
of a person’s emotional state as numerical values (Minkin, Nikolaenko, 2008;
Kim, 1998). Among the various values of micro-movement, 10 vibraimage parameters
that can best reflect the psychophysiological state of a person and have the highest
correlation are set (Minkin, 2020).

(3) Minnesota Multiphasic Personality Test-2 (MMPI-2)

MMPI was created in the 1940 s by Hathaway, a clinical psychologist, and
McKinley, a psychiatrist, at the University of Minnesota, USA, and is the most
widely used and most researched objective personality test in the world. MMPI-2 was
developed in 1989 by Butcher et al. in response to problems with the MMPI and
shortcomings in its interpretation (Choi, Jung, 2018). The Korean version of the
MMPI-2 was adapted into Korean by Han et al. and has been reported to reliably
and validly assess personality, psychological symptoms, and behavioral problems
(Park, Hwang et al., 2015). The general standardized scale consists of three validity
scales (L, F, and K) and 10 clinical scales [Hs (health concerns), D (depression),
Hy (hysteria), Pd (antisociality), Mf (masculinity-femininity traits), Pa (paranoia),
Pt (obsessive-compulsive), Sc (schizophrenia), Ma (mania), and Si (introversion)]
(Park, Hwang et al., 2015).
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2) Data analysis

Differences in demographic and clinical characteristics, vibraimage parameters,
and MMPI-2 between two groups were analyzed using independent samples t-test,
Student’s t-test, and Fisher’s exact test. Items that showed statistically significant
differences in the comparison between the two groups of vibraimage parameters and
MMPI-2 scales were subjected to Pearson’s correlation analysis for the entire group.
Statistical Package for the Social Sciences 26.0 (IBM Corp., Armonk, USA) was used
for statistical analysis, and the significance level was set at p<0.05.

Result

1) Demographic and clinical characteristics

The mean age of the schizophrenia spectrum disorder group was 45.57 (£7.86)
years and the mean age of the non-characteristic and non-psychotic group was 45.11
(£9.46) years, with no difference between the two groups. The schizophrenia spectrum
group had a mean age at onset of 26.74 (£6.98) years and a mean duration of illness of
20.07 (£9.47) years. The mean IQ of the schizophrenia spectrum disorder group was
87.52 (£16.21), which was lower than the mean IQ of the non-substance use disorder
group, 92.2 (£17.35), but was not significant. The criminal responsibility capacity
of the schizophrenia spectrum disorder group was 38 (90.5%) mentally impaired
and 4 (9.5%) mentally sound, compared to 34 (100%) mentally sound in the non-
schizophrenic non-psychotic disorder group, a significant difference (p<0.001). There
was a significant difference between two groups in the type of offense (p<0.001).
Homicide (21.4%), arson (16.7%), injury (16.7%), and assault (14.3%) were more
common in the schizophrenia spectrum group, while theft/fraud (26.5%), sex offenses
(23.5%), and drug offenses (17.6%) were more common in the non-psychotic disorder
group (Table 1).

2) Vibraimage parameters

The schizophrenia spectrum disorder group had significantly lower Aggression,
Anxiety, and Suspect parameters (t=-2.752, p=0.007; t=-2.106, p=0.039; t=-2.617,
p=0.011, respectively) and significantly higher Neuroticism parameter (t=4,215,
p<0.001) compared to the non-schizophrenic non-psychotic disorder group (Table 1).

3) MMPI-2 characteristics

The schizophrenia spectrum disorder group had a significantly lower Hy scale
(t=-2.228, p=0.029) and a significantly higher Sc scale (t=2.099, p=0.039) compared
to the non-schizophrenic non-psychotic disorder group (Table 1).

4) Correlations between vibraimage parameters and MMPI-2 scales

Correlation analysis between Aggression, Anxiety, Suspect, and Neuroticism
parameters of vibraimage and Hy and Sc scales of MMPI-2, which showed
significant differences between two groups, revealed that Sc scale was significantly
negatively correlated with Suspect parameter and significantly positively correlated
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with Neuroticism parameter (r=-0.242, p=0.035; r=0.267, p=0.02, respectively)
(Table 2, Figure 1).

Table 1. Comparison of demographics and cinical characteristics, vibraimage parameters, and MMPI-2 scales be-
tween the schizophrenia spectrum discrder group and the nonorgaic nonpsychotic disorder group

SPSD group (n=42) NONSD group (n=34) t p—
n (%)/mean+SD n (%)/mean+SD
Age 45.57+7.86 45.1119.46 0.228 0.82
Gender
Male 42 (100) 34 (100)
IQ 87.52+16.21 92.26+17.35 -1.228 0.223
Criminal responsibility <0.001°
Partial responsibiity 38 (90.5) 0 (0)
Full responsibility 4(9.9 34 (100)
Crime types <0.001"
Homicide 9 (21.4) 4011.8)
Arson 7(16.7) 00
Sex offense 8 (19.0) 8 (23.5)
Robbery 0 (0) 129
Injury 7067 3898
Assault 6 (14.3) 2(59)
Property damage 519 9 (26.5)
Drug criime 0 7017.6)
Vibraimege
Aggression 459416.23 49.27+3.67 -2.752 0.007*
Stress 25.92+3.27 26.22+4.14 -0.361 0.719
Tension 32.80+5.45 35.43+5.35 -2.106 0.039°
Suspect 34.94+£3.50 37.02+£3.36 -2.617 0.011°
Balonce 69.53+5.06 69.37+5.38 0.129 0.898
Chom 77.58%3.37 76.48%4.55 1.224 0.225
Energy 34.06%6.97 36.21£4.68 -1.542 0.127
Self regulation 73.47 £3.40 72.91+3.60 0.694 0.490
Inhibition 13.94+0.81 13.74+0.75 1.104 0.273
Neuroticism 23.10£12.67 14.13£4.88 4.215 <0.001"
MMPI-2
L 54.17+10.04 52.38112.61 0.687 0.494
F 57.71£12.68 55.15£14.71 0817 0.417
K 50.24+11.29 49.47£10.77 0.301 0.764
Hs 51.12+9.47 53.65+10.78 -1.088 0.28
D 53.19+11.43 56.44+9.90 -1.307 0.195
Hy 50.67 £9.29 55.79%10.77 -2.228 0.02%9°
Pd 57.16+13.14 63.12£1291 -1.978 0.052
Mf 52.17+10.01 51.68%9.66 0.216 0.83
Pa 63.74114.51 60.50%£16.31 0.215 0.363
Pt 56.50%£12.66 55.35£11.06 0.415 0.679
Sc 60.76 £13.05 54.29%13.72 2.099 0.039°
Ma 53.40+11.57 50.15+9.98 1.297 0.199
Si 54,00%£10.81 49.65%12.28 1.642 0.105

By Student t test or Fisher's exact test. * 1 p<0.05, 1: p<0.01, t: p<0.001. SPSD : Schizophrenia Spectrum Disorder,
NONSD : Nonorganic Nonpsychotic Disorder, MMPI-2 : Minnesota Multiphasic Personality Inventory-2, L : ke, F © in-
frequency. K : defensiveness, Hs : hypochondriasis, D : depression, Hy : hysterig, Pd : psychopathic deviate, Mf ©
masculinity-femininity, Pa : paranoiq, Pt : psychasthenio, Sc : schizophrenio, Ma : hypomanig, $i : social introver-
sion
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Table 2. Correlations between significant vibramage pcerameters and significant MMPI-2 scales

Vibraimege ) "
NNELZ Aggression Tension Suspect Neuroticism
Hy -0.150 0.042 0.005 0.117
Sc -0.196 0.176 -0.242° 0.267°

By correlation analysis. * : p<0.05. MMPI-2 : Minnesota Mulliphasic Personality Inventory-2, Hy : hysteria, S¢ : schizo-
phrenia

Sc scale h MMPE2
Sc scale h MMPI2
8

1=-0.242 1=0.267
p=0.035 T p=0.020
T T T T T V 0 T T T Y
0 10 20 30 40 50 &0 0 20 20 &0 80

Suspact parameler in vidraimoge Neuroticem perematerin vibedmage

Fig. 1. Sc scale in MMPL-2 showed negative comrelation with suspect parameter and positive correlation with neuroti-
cism parameter in vibraimage by correlation analysis.

Discussion and Conclusion

This study was the first to apply a new neurophysiological tool called vibraimage
to patients with schizophrenia spectrum and other psychotic disorders in criminal
psychiatric evaluation, and showed that the risk and neurotic parameters of vibraimage
are characteristic indicators of schizophrenia spectrum and other psychotic disorders,
showing promise as a diagnostic tool.

Vibraimage analyzes the quantitative information (amplitude, frequency, symmetry,
etc.) of head micro-movement to obtain information about the psychophysiology of
the human body (Minkin, Nikolaenko, 2008). The vestibular system affects head
micro-movement through vestibular receptors that detect head movement and
speed, and vestibular reflexes that control head position (Han, Lim et al., 2006).
The vestibular system also has direct neural connections to the hippocampus, which
is thought to be involved in cognition and emotion (Busettini, Miles et al., 1994).
Neural signals from the vestibular system travel to the hippocampus via three main
tracts: a tract to the thalamus and parietal lobe, a tract from the dorsal tegmental
nucleus to the lateral mammillary nucleus and postsubiculum, and a tract from the
pedunculopontine tegmental nucleus to the medial septum (Gurvich, Maller et al.,
2013; Smith, Zheng, 2013; Preuss, Ellis et al., 2015; Troje, Westhoff, et al., 2005;
Cuthbert, Gilchrist et al., 2000). The limbic system, including the hippocampus,
plays a role in emotion regulation, and decreased hippocampal volume and
disorganization of neurons in the hippocampus have been observed in schizophrenia
(Smith, Horii et al., 2005). This connection between the vestibular system and the
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hippocampus and schizophrenia provides a theoretical basis for considering the
possibility of vibraimage specific parameters characteristic of the schizophrenia
spectrum and other psychiatric disorders.

The Sc scale of the MMPI-2 is elevated in patients with schizophrenia because it
includes items addressing psychotic symptoms, such as bizarre mental states, perceptual
abnormalities, paranoia, and hallucinations, and is known to be a discriminator between
non-psychotic and psychotic disorders (Heckers, Konradi, 2002). In the present study,
the Sc scale, which was higher in the schizophrenia spectrum disorder group than
in the non-schizophrenia spectrum disorder group, was negatively correlated with
vibraimage Suspect parameter and positively correlated with Neuroticism parameter.
This suggests that Aggression, Anxiety, Suspect, and Neuroticism parameters of
schizophrenia spectrum disorders may be useful as diagnostic tools.

In the present study, patients with schizophrenia spectrum and other psychotic
disorders had lower Suspect parameters than patients with the non-characteristic
and non-psychotic disorder, which may be due to the fact that the schizophrenia
spectrum disorders were mostly diagnosed with psychotic disorders as opposed to
non-substance use disorders. Given that the schizophrenia spectrum disorder group
in this study was mostly diagnosed with psychotic disorders, as opposed to the non-
substance use disorder group, and that the non-substance use disorder group had
a nonsignificant trend (p=0.052) for higher Pd scores on MMPI-2, it is possible that
the schizophrenia spectrum disorder group was less nervous and less anxious during
the vibraimage test due to psychotic symptoms and poorer reality judgment, or that
they were less likely to be antisocial.

Neuroticism parameter is used to characterize personality (Minkin, 2020). In this
study, Neuroticism parameter was higher in the schizophrenia spectrum disorder
group and positively correlated with the Sc scale of the MMPI-2, suggesting that it
may be a possible future marker for schizophrenia spectrum disorders, like the Sc
scale of the MMPI-2.

In this study, the schizophrenia spectrum and other psychotic disorders group had
higher rates of violent crimes, including homicide, arson, injury, and assault, and more
psychotic disorders than the non-schizophrenic non-psychotic disorder group. This
is similar to previous studies that have found that people with psychotic disorders
commit more violent crimes, including homicide, assault, and injury, than the general
population (Greene, 1999). In addition, we found that the only significant difference
between vibraimage parameters and MMPI-2 items in subjects with substance
use disorders (n=21, 61.8%) and subjects without psychiatric diagnoses (n=11,
32.3%), who comprised the majority of the non-substance use disorder group, was
for Neuroticism parameter (15.49+5.61 and 11.38+1.43, respectively, p=0.004). The
association between neuroticism and antisocial behavior can be cautiously inferred.
Further studies are needed to investigate the potential of vibraimage as a tool for
detecting antisocial tendencies in criminal psychiatric evaluations.

The strengths of this study include the followings. Although the study is limited in
terms of generalizability to the general population due to the specialized population of
defendants undergoing criminal evaluations for criminal offenses, it shows promise
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as an adjunctive diagnostic tool in the diagnosis of schizophrenia spectrum and other
psychotic disorders when it is difficult to differentiate between legal secondary gain
in criminal evaluations (Cho, 1992).

The limitations of this study include followings. First, there may be the
heterogeneity within the study population. The schizophrenia spectrum and other
psychotic disorders group included diagnoses belonging to other disorders, although
schizophrenia accounted for the majority (78.6%). The control group was a non-
psychotic, non-morbid, non-psychotic disorder group, so we cannot exclude the effect
of various psychiatric conditions on vibraimage results.

Second, as mentioned above, the study was limited to a specialized population
of criminally committed defendants undergoing criminal psychiatric evaluation,
which may be a limitation in terms of generalizability to the general population. To
date, there have been no meaningful vibraimage studies in the general population, so
direct comparisons with the results of this study are not possible. A more objective
comparison will be possible if future vibraimage studies accumulate results that take
into account age, gender, intelligence, and occupation of the normal population.

Third, we did not control for factors that may affect vibraimage results, such as
duration of illness, level of substance use, co-morbidities, and type of offense.

Fourth, we used only the MMPI-2 as a baseline test instrument. Future studies are
needed to address the limitations of this study to provide a more reliable and valid
diagnostic utility of vibraimage.

In conclusion, vibraimage showed promise as a diagnostic tool for the schizophrenia
spectrum and other psychotic disorders, with Suspect and Neuroticism parameters
characteristic of schizophrenia and other psychotic disorders, and may be particularly
useful in criminal psychiatry.
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Abstract: This study compared and analyzed correlations between the results of Military Service
Adaptability Test, as a self-examination tool by vibraimage (VI) parameters tested by MAUMLENZ
system. MAUMLENZ system was modified and developed by MINDEYE in Korea for testing and
monitoring psychophysiological state based on VI technology. The Military Service Adaptability
Test is comprehensively judged in four categories according to the severity: “GOOD, CAUTION,
ATTENTION and ADDITIONAL CHECK REQUIRED”. The final results of Military Service
Adaptability Test were classified and collected by two groups — “Normal” group “Warning” group.
37 Vibraimage parameters were collected by MAUMLENZ system. In the results of mean value,
there were the significant differences in Stress(p =0.041) and Energy(p =0.005). In the results of
variability value, Stress (p=0.022), Tension(p =0.021) and Energy (p =0.045) were significantly
different also as significantly different in Concentration (p=0.012), Extraversion(p=0.011),
Average value of Information efficiency (p =0.011), Standard Deviation of Frequency Histogram
(p=0.041), P21 indicator (p =0.045), P22 indicator(p = 0.028). Especially, 3(three) parameters —
Energy mean value(p =0.005), Pleasure/Displeasure (p =0.003) and Minimum value of Information
efficiency (p =0.005) were significantly different at 99% confidence level. And 11 parameters
showed the 95% confidence level.

Keywords: Vibraimage, Military Service Adaptability Test, psychophysiological state

Introduction

In recent years, there have been many developments in management and healing,
along with various systems to improve a healthy military culture. However, it relies on
the self-questionnaire tests such as traditional personality tests and in fact, there is no
system for quantitatively examining the important psychological states. In particular,
classifying “maladjusted judgement” by the new military personality test requires
a lot of improvement and change in terms of method (NMPT, 2013; Choi et al., 2022;
Ryu, 2013; SFPC, 2016).

Officers and beginner executives have no choice but to take a lot of psychological
pressure on executives to answer honestly, since the results of their tests are reported
to their superiors. Concerns about personnel disadvantages or being branded, the
notion that officers should be strong, and the thought that they should not be seen as
mentally weak, can increase the tendency to respond pretentiously or positively. On
the other hand, in the case of ordinary soldiers, there may be always soldiers who try
to reduce or avoid military service due to “maladjusted judgement”, and these soldiers
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tend to respond fraudulently in self-questionnaire tests. In addition, it is said that the
“help system” for soldiers’ military life has recently developed a lot in addition to
other systems to improve a healthy military culture, such as management and healing
(NMPT, 2013; Choi et al., 2022). However, it is also true that many improvements
and changes are needed in terms of the method of classifying it as a “help/careful
soldier” (NMPT, 2013; Choi et al., 2022; Ryu, 2013; SFPC, 2016).

But the way they are diagnosed and managed is still not much different from the past.
It is also true that due to the specificity and closed culture of the military organization,
there is a possibility of beatings, violence, and harsh acts within the military. If you
are branded as a “help/careful soldier”, you are also concerned about the secondary
damage from bullying if your inferiority, self-esteem problems, and branded information
are leaked. In some cases, they may not be able to state honestly and frankly due to
their own psychological burden and pressure (Minkin, 2020). In addition, it is true that
the importance of the new military personality tests conducted on soldiers, including
military personality tests (NMPT, 2013; Ryu, 2013; SFPC, 2016), is decreasing in terms
of reliability and utilization of test results. This is because the possibility of distortion
is very high depending on the situation and environment of the examinee.

Therefore, it is necessary to systematically manage and utilize the quantified
test results by facing the limitations of the new personality tests and other self-
questionnaire tests as self-examination tools and introducing test tools that can be
inspected more scientifically and objectively (NMPT, 2013; Choi et al., 2022; Ryu,
2013; SFPC, 2016). In this study, we compared the correlations between the results
of Military Service Adaptability Test, a type of personality tests, and the parameters
of ‘MAUMLENZ’ application based on vibraimage (VI) technology that detects
psychophysiological states using non-contact live video (Minkin, Nikolaenko, 2008;
Minkin, 2020; MAUMLENZ, 2022).

VI technology provides the inferred functional and physiological diagnosis by using
a specific program to photograph continuous human head micro-movements and then
analyzing the quantitative information on periodic movements at each point of the
acquired object (Minkin, Nikolaenko, 2008). According to the specific formula and
algorithm that reflect the space of the head area and the physiological aspects of the
reflective micro-movement, we provide the following information (PPS indicators) —
Aggression, Stress, Tension, Suspect, Balance, Charm, Energy, Self regulation,
Inhibition, Neuroticism and other many parameters (Minkin, 2020; MAUMLENZ, 2022).
A psychiatric diagnosis can be estimated using a combination of these variables.

In a recent study, children with Attention Deficit Hyperactivity Disorder (ADHD)
had significantly higher Aggression, Suspect, Charm, Energy, Self-regulation, and
Neuroticism among 10 VI parameters compared to those of the control group, and
significantly lower in Stress (Choi, Jeong, 2018). These results suggest the possibility
that VI will be used for the diagnosis of psychiatric disorders. In addition, Suspect
and Neuroticism parameters of VI were characterized by the schizophrenia spectrum
and other psychotic disorders, demonstrating their potential as diagnostic tools for the
schizophrenia spectrum and other psychotic disorders and being studied as particularly
useful in criminal psychological evaluation (Lee, Jo, et al., 2021).
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Material and Method

1) Study population

In this study, a total of 748 soldiers performed both Military Service Adaptability
Test and VI PPS test by ‘MAUMLENZ’ system. The age distribution ranges from
20 to 40 years old, with 738 men and 10 women. Due to the specificity of the military,
the test data of male soldiers was collected significantly.

2) MAUMLENZ system based on vibraimage technology

‘MAUMLENZ’ system with VI technology measures psychophysiological
state (PPS) parameters using notebook PC and webcam. The fixed resolution of
webcam was 640 x 480, because VI quality significantly depended on the noise
parameters. Standard Notebook with processor Intel Core i5 was used. Webcam was
positioned at the distance of approximately 0.5 m in front of the subject. Frame rate
25-30 Hz was used in order to increase the accuracy of micromovement monitoring.
The testing time is 1 minute for all subjects. And the testee’s face/head was captured
as much big as possible on screen (Minkin, Nikolaenko, 2008; Minkin, 2020).

3) Vibraimage technology and VI parameters

VI technology is a contactless remote system developed by Minkin in Russia
(Minkin, 2017; 2020) and is an emotional state recognition technology based on
live video image processing. VI is the primary image that indicates the vibration
parameters of an object. Vibraimages are calculated by live video image processing
and show amplitude and frequency of vibration in every pixel of object and as such,
it reflects time and spatial movement characteristics of an object, e.g. the unconscious
emotional state of a person and vestibulo-emotional reflex (Minkin, Nikolaenko, 2008;
Minkin, 2020). Sensing technology is to capture the live video image of human head by
camera, simultaneously acquiring the synchronized bio-signals corresponding to EEG
and HRV data. And then to extract algorithm by the highest co-relative parameters like
Brain Fatigue, Vitality, Concentration, Stress and so on (Minkin, Nikolaenko, 2008;
Minkin, 2020). PPS parameters are controlled by the informative micro-movement
characteristics of head caused by vestibular system and muscles microvibration
(Rohracher, Inanaga, 1969). Head is instinctively and reflectively oscillated according to
emotional and psycho-physiological, and medical pathology state. Its micro-movement
is appeared by Frequency, Amplitude and Symmetry in physical parameters.

37 VI parameters were used for comparing parameters and analyzing correlation.
The mean and variability values of 10 PPS parameters — Aggression, Stress, Tension,
Suspect, Balance, Charm, Energy, Self-regulation, Inhibition and Neutrocism.
And also, Concentration, Pleasure/Displeasure, Stability, Extraversion, Psycho-
physiological Information, Frequency histogram (Minkin, Nikolaenko, 2008; Minkin,
2020; MAUMLENZ, 2022).
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4. Korean Military Service Adaptability Test

Korean Military Service Adaptability Test was developed based on the old military
personality test for the selection and efficient management of those who are unfit
for active (NMPT, 2013; Choi et al., 2022). This scale is divided into Mental Health
state and Interpersonal Relationship scales (Table 1). The scale of Mental Health state
includes Sentiment, Action and Thought. The Mental Health are composed of 9 factors
such as Anxiety, Depression and Physicalization, Anger, Aggressive and Impulsivity,
Paranoia, Delusion and Hallucination. The scale of Interpersonal Relationships includes
Isolation of relationship, Lack of empathy and Lack of cooperation. The Interpersonal
Relationships are composed of 6 factors such as Indifference and Sensitiveness,
Perspective and Sentiment, Interpersonal relationship and Organization. Additionally,
Suicide risk scales were added separately and finally evaluated as a total of 3 factors
(Suicide Thought/Intention/Attempt (Table 2)] (NMPT, 2013; Choi et al., 2022).
Combining all 16 sub-factor items, the final judgment results were classified into
“Normal” (health) and “Abnormal” (attention) groups (NMPT, 2013).

Table 1
Adaptation scale and Number of question
Group of factors and Number of question
Sentiment
Anxiety 7
Depression 10
Physical 5
Action
Anger 8
Mental Health Aggressive 7
Impulsivity 6
Thought
Paranoia 6
Delusion 6
Hallucination 5
Total Questions 60
Isolation of relationships
Indifference 6
Sensitiveness 6
Lack of empathy
. ) Perspective 7
Interpersonal Relationship -
Sentiment 7
Lack of cooperation
Interpersonal relationship 7
Organization 7
Total Questions 40
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Table 2
Suicide Risk Scale and Number of Question
Group of factors Number of question
Suicide thought 4
Suicide intention 5
Suicide risk
Suicide attempt 1
Total Questions 10

5) Statistical analysis

VI parameters values between Normal group and Abnormal group (Attention
group) finally judged by Korean Military Adaptation Test were compared using the
student’s t-test analysis. The Mean and SD (standard deviation) for 37 VI parameters
were calculated. All analysis were conducted using XLSTAT software developed
in Addinsoft company and p-value less than 0.05 was considered statistically
significant at 95% confidence level and p-value less than 0.01 was at 99%
confidence level.

Result

1) Differences of Vibraimage parameters between Normal group and
Warning group by Korean Military Service Adaptability Test

Table 3 shows the result of analyzing the differences in VI parameters between
the normal group and the warning group. In the results of mean value, there were
the significant differences in Stress (t=2.045, p=0.041) and Energy (t=-2.817,
p=0.005). In the results of variability value, Stress (t=2.3, p=0.022), Tension
(t=-2.308, p=0.021) and Energy (t=-2.817, p=0.045) were significantly different.
And there were significantly different in Concentration (t=-2.506, p=0.012),
Extraversion (t=-2.546, p=0.011), Minimum value of Psycho-physiological
Information (t=-2.807, p=0.005), Average value of Psycho-Physiological
Information (t=-2.546, p=0.011), Standard Deviation of Frequency Histogram
(t=2.046, p=0.041), P21 indicator (t=2.008, p=0.045), P22 indicator (t=2.192,
p=0.028). These above 11 VI parameters showed the 95% confidence level.
Especially, Energy mean value (p=0.005), Pleasure/Displeasure (p=0.003)
and Minimum value of Psycho-Physiological Information (p=0.005) were very
significantly different at 99% confidence level.
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Table 3
Results of 37 VI parameters between Normal group and Warning group
Final judgement
Indicator Average Normal Warning t p-value
group group

Aggression (M) 41.64 40.29 42.99 0.366 0.714
Stress (M) 31.25 30.93 31.57 2.045 0.041*
Tension (M) 28.01 28.17 27.85 1.307 0.193
Suspect (M) 33.55 32.97 34.12 1.673 0.094
Balance (M) 59.06 60.44 57.67 —-0.226 0.820
Charm (M) 65.63 67.23 64.02 -0.726 0.467
Energy (M) 20.20 19.13 21.26 -2.817 0.005**
Self-regulation (M) 62.18 63.58 60.78 -0.764 0.444
Inhibition(M) 17.88 17.68 18.08 —-0.663 0.507
Neutrocism(M) 29.15 29.60 28.69 0.479 0.632
Aggression (Vi) 14.71 14.72 14.65 0.138 0.890
Stress (Vi) 14.97 15.21 13.48 2.300 0.022*
Tension (Vi) 26.56 26.17 28.97 —2.308 0.021*
Suspect (Vi) 10.69 10.77 10.18 1.510 0.131
Balance (Vi) 13.65 13.68 13.49 0.262 0.792
Charm (Vi) 15.25 15.68 12.57 1.092 0.274
Energy (Vi) 22.19 22.58 19.76 1.921 0.045*
Self-regulation (Vi) 10.59 10.74 9.68 1.812 0.070
Inhibition (Vi) 16.58 16.67 16.03 1.257 0.210
Neutrocism (Vi) 36.26 36.35 35.68 1.020 0.307
Brain Fatigue -1.04 -1.07 -0.89 -1.222 0.221
Concentration 41.12 40.63 44.14 —2.506 0.012*
Pleasure/Displeasure 44.16 43.25 49.86 -2.965 0.003**
Extraversion 48.45 48.01 51.19 —2.546 0.011*
Stability 60.10 60.30 58.83 1.480 0.141
Emotion variability 18.14 18.26 17.45 1.652 0.098
Enery-Min 2.63 2.62 2.68 —-0.877 0.382
Energy-Max 3.92 3.91 4.00 —-1.080 0.281
Energy-Avg 3.19 3.18 3.29 —1.480 0.141
Information-Min 28.61 28.18 31.30 -2.807 0.005**
Information-Max 50.72 50.50 52.05 —-1.696 0.090
Information-Avg 38.76 38.40 40.95 —2.546 0.011*
,f/lr(e,\j:gﬂfy histogram 158 157 1.62 ~1.140 0.254
S(S/Deviation) 0.62 0.62 0.59 2.046 0.041*
D (Dispersion) 0.41 0.41 0.36 1.062 0.288
P21 0.02 0.02 0.00 2.008 0.045*
P22 0.09 0.10 0.06 2.192 0.028*

Note . * : p<0.05, **: p<0.01
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Discussion and Conclusion

This study compares the results of Military Service Adaptability Test, Self-
Examination Test tool, for soldiers and the psychophysiological testing tool of by
VI based ‘MAUMLENZ ’system (Minkin, 2020; MAUMLENZ, 2022). By analyzing
the correlation with the parameters of VI, it showed the potential as a diagnostic
tool to identify NORMAL and WARNING conditions as characteristic indicators of
Military Service Adaptability Test (NMPT, 2013; Choi et al., 2022).

There was a significant difference in 95% confidence level at 11 VI parameters,
and a very high significant difference in 99% confidence level at 3 VI parameters.
If we develop and utilize an algorithm that can identify NORMAL and WARNING
states using 14 VI parameters that showed a high significant difference of 95% or
more in reliability and confidence, it will be very fast and simple to use for testing.

Therefore, in the future, we plan to develop a program that can identify the Normal
group and the Warning group and use it directly in the field. When using the specific
program identifying NORMAL state and WARNING state, many expected effects
may be provided as follows.

1. It is applied to the Military Manpower Administration’s military service
judgment test, and is used as a counseling personal data for professional counselors
and commanders as a regular diagnosis for the newly trained soldiers, newly appointed
soldiers, general soldiers, and executives.

2. The soldiers themselves can recognize their psycho-physiological state and
increase the likelihood of recovery.

3. A scientific and factual diagnosis of ‘Help/careful soldiers’, green camp
residents, and active-duty nonconformists helps commanders make objective and
scientific decisions and manage troops.

4. The system will be expanded to equipment necessary for “prevention of suicide
accidents” promoted by policies by carrying professional counselors when visiting
the unit and using them immediately on site.
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Abstract: This study compared and analyzed correlations between the Depressive Scale results
by Military Service Adaptability Test, as a self-examination tool, and Vibraimage (VI) parameters
tested by ‘MAUMLENZ’ system. ‘MAUMLENZ’ system was modified and developed by MINDEYE
in Korea for testing and monitoring psychophysiological state based on VI technology. By analyzing
the correlation with 36 VI parameters, it showed the possibility as a diagnostic tool to identify
Normal state and Depressive state by the indicators corresponding to the Depressive state by
Military Service Adaptability Test. Totally 12 VI parameters showed statistically a very significant
difference by this study. They were detected the significant difference at 95% confidence level
by 6 Vibraimage parameters, and very high significant difference at 99% confidence level by
6 VI parameters.

Keywords: Vibraimage, Military Service Adaptability Test, Psychophysiological state,
Depressive Disorder.

Introduction

The total number of deaths in the Korean military over the past five years (2018 to
June 2023) was 693, and 493 of them committed suicide, 65.3%. In particular,
executives are more likely to kill themselves than soldiers, making it urgent to come
up with countermeasures. Executives commit suicide account for 203 soldiers (67%)
and 117 soldiers (37%). Executives(non-commissioned officers, officers, and military
personnel) are in charge of major tasks such as managing soldiers and field leadership
in the unit, but economic problems and grievances caused by excessive work are
considered major causes of suicide due to poor policy support such as welfare benefits
(SEAGYEILBO, 2023). Depressive Disorder refers to a disease that causes various
cognitive and mental and physical symptoms such as decreased motivation and
depression, resulting in a decrease. Depression reduces the ability to perform tasks
and is a major cause of various safety accidents. In particular, the mechanism of
suicide is increasing due to the cause of depression. The most serious symptom of
depression is a suicide accident, in which two-thirds of depressed patients think of
suicide and in 10-15% actually commit suicide (Comprehensive Report for Korean
Suicide Prevention, 2022).
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The military various systems are being improved and strengthened in order to
establish a healthy military culture. Reliability tests are regularly conducted to measure
the mental health state of soldiers. Therefore, it is necessary to systematically manage
and utilize the quantified test results by facing the limitations of the new personality
tests and other self-questionnaire tests as self-examination tools and introducing
test tools that can be inspected more scientifically and objectively (NMPT, 2013;
Choi et al., 2022; Ryu, 2013).

In this study, we compared the correlations between the Depressive Score Results
of Military Service Adaptability Test, a type of personality tests, and the parameters
of MAUMLENZ application based on the Vibraimage technology that detects
psychophysiological states using non-contact live video (NMPT, 2013; Choi et al.,
2022; Ryu, 2013; Minkin, Nikolaenko, 2008; Minkin, 2020; MAUMLENZ, 2022).

Vibraimage technology provides the inferred functional and physiological
diagnosis by using a specific program to photograph the continuous human head
micro-movements and then analyzing the quantitative information on periodic
movements at each point of the acquired object (Minkin, Nikolaenko, 2008;
Minkin, 2020). According to the specific formula and algorithm that reflect the space
of the head area and the physiological aspects of the reflective micro-movement, we
provide the following information (PPS indicators) — Aggression, Stress, Tension,
Suspect, Balance, Charm, Energy, Self-regulation, Inhibition, Neuroticism and other
many parameters (Minkin, Nikolaenko, 2008; Minkin, 2020; MAUMLENZ, 2022).
A psychiatric diagnosis can be estimated using a combination of these variables.

Material and Method
1) Study population

In this study, a total of 802 soldiers performed both Military Service Adaptability
Test and Vibraimage PPS test by ‘MAUMLENZ’ system. The age distribution ranges
from 20 to 40 years old, with 792 men and 10 women. Due to the specificity of the
military, the test data of male soldiers was collected mostly.

2) Vibraimage technology based ‘MAUMLENZ’ system

‘MAUMLENZ’ system with Vibraimage technology based Psycho-physiological
State(PPS) testing is composed by Notebook PC, Web-camera and the modified
and developed Vibraimage based PPS testing application. The fixed resolution of
camera was 640 x 480, although Vibraimage quality significantly depended on
noise parameters. Standard Notebook PC with processor Intel Core i5 was used.
Web-camera was positioned at the distance of approximately 0.5 m in front of the
subject. Also, low-frequency video camera (frame rate, 25-30 Hz) was used in order
to increase the accuracy of micromovement monitoring. The testing time is 1 minute
for all subjects. And the testee’s face/head was captured as much big as possible on
screen (Minkin, Nikolaenko, 2008; Minkin, 2020; MAUMLENZ, 2022).
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3) Vibraimage technology and VI parameters

Vibraimage technology is a contactless remote system developed by Minkin and
Nikolaenko in Russia and is an emotional state recognition technology based on live
video image processing. Vibraimage is the primary image that indicates the vibration
parameters of an object. Vibraimages are calculated by live video image processing
and show amplitude and frequency of vibration in every pixel of object and as such, it
reflects time and spatial movement characteristics of an object, e.g. the sub-conscious
emotional state of a person (Minkin, Nikolaenko, 2008; Minkin, 2020).

Sensing technology is to capture the live video image of human head by camera,
simultaneously acquiring the synchronized bio-signals corresponding to EEG and
HRV data. And then to extract algorithm by the highest co-relative parameters
like Brain Fatigue, Vitality, Concentration, Stress and so on (Minkin, 2020. PPS
parameters are controlled by the informative micro-movement characteristics of head
caused by Vestibular system in human anatomic phenomenon (Minkin, Nikolaenko,
2008; Minkin, 2020).

Head is instinctively and reflectively oscillated according to emotional and
psycho-physiological, and medical pathology state. Its micro-movement is appeared
by Frequency, Amplitude and Symmetry in physical parameters.

37 VI parameters were used for comparing parameters and analyzing correlation.
The mean and variability values of 10 PPS parameters — Aggression, Stress,
Tension, Suspect, Balance, Charm, Energy, Self-regulation, Inhibition and
Neutrocism. And also, Concentration, Pleasure/Displeasure, Stability, Extraversion,
Psychophysiological Information, Frequency histogram (Minkin, Nikolaenko, 2008;
Minkin, 2020; MAUMLENZ, 2022)

4) Korean Military Service Adaptability Test

Korean Military Service Adaptability Test was developed based on the old
military personality test for the selection and efficient management of those who
are unfit for active service (NMPT, 2013; Choi et al., 2022; Ryu, 2013). This scale
is divided into Mental Health state and Interpersonal Relationship scales (Table 1)
(NMPT, 2013; Choi et al., 2022). The scale of Mental Health state includes Sentiment,
Action and Thought. The Mental Health are composed of 9 factors such as Anxiety,
Depression and Physicalization, Anger, Aggressive and Impulsivity, Paranoia,
Delusion and Hallucination. The scale of Interpersonal Relationships includes
Isolation of relationship, Lack of empathy and Lack of cooperation. The Interpersonal
Relationships are composed of 6 factors such as Indifference and Sensitiveness,
Perspective and Sentiment, Interpersonal Relationship and Organization. The
Depression Scales are classified by 3 kinds of scales, Good, A little high and very
high (NMPT, 2013; Choi et al., 2022). We used the Depressive Score Results of
Sentiment item in Military Service Adaptability Test and finally, sorted out Normal
state and Depressive state.
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5) Statistical analysis

Vibraimage parameters values between Normal state and Depressive state finally
judged by Korean Military Service Adaptability Test were compared using the
student’s t-test analysis. 36 Vibraimage parameters were calculated and collected
either Mean or SD (Standard Deviation). All analysis were conducted using XLSTAT
software developed in Addinsoft company and p-value less than 0.05 was considered
statistically significant at 95% confidence level and p-value less than 0.01 was at
99% confidence level.

Table 1
Adaptation scale and Number of question
Group of factors and Number of question
Sentiment
Anxiety 7
Depression 10
Physical 5
Action
Anger 8
Mental Health Aggressive 7
Impulsivity 6
Thought
Paranoia 6
Delusion 6
Hallucination 5
Total Questions 60
Isolation of relationships
Indifference 6
Sensitiveness 6
Lack of empathy
Interpersonal Relationship Perspective !
Sentiment 7
Lack of cooperation
Interpersonal relationship 7
Organization 7
Total Questions 40
Result

1) Differences of 36 Vibraimage parameters between Normal state
and Depressive state by Korean Military Service Adaptability Test

Table 2 shows the results of analyzing the differences in Vibraimage parameters
between Normal state and Depressive state.
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2) Correlation of VI parameters with a statistically significant confidence
level between Normal state and Depressive state

2.1) 95% confidence level

There were 6 VI parameters that showed the significant differences at 95%
statistical confidence level. In the mean value, there was Stress parameter (t=1.947,
p=0.043). In the results of variability value, Stress (t=2.538, p=0.011), Suspect
(t=2.304, p=0.022) and Inhibition (t=2.053, t=0.04) parameters were indicated
as well. Additionally, Emotion variability (t=2.178, p=0.03) and Average value
of Psycho-Physiological Information (t=—1.808, p=0.049) were significantly
different.

2.2) 99% confidence level

The following 6 VI parameters were significantly much more different at 99%
statistical confidence level — Energy mean value ((t=-2.721, p=0.005) and Energy
variability (t=2.828, p=0.005), Pleasure/Displeasure (t=-2.611, p=0.009), Minimum
value of Psychophysiological Information (t=-2.501, p=0.01), P21 indicator
(t=2.572, p=0.01), P22 indicator (t=2.605, p=0.008).

Conclusion

This study compared the results of Military Service Adaptability Test,
Self-Examination Test tool, for soldiers and the psychophysiological testing
tool by Vibraimage parameters based MAUMLENZ system (Minkin, 2020;
MAUMLENZ, 2022). By analyzing the correlation with 36 Vibraimage parameters,
it showed the possibility as diagnostic tool to identify Normal state and Depressive
state by the characteristic indicators corresponding to the Depressive state by Military
Service Adaptability Test (NMPT, 2013; Choi et al., 2022).

There was a significant difference at 95% confidence level by 6 Vibraimage
parameters, and a very high significant difference at 99% confidence level by
6 Vibraimage parameters. If we develop and utilize an algorithm that can identify
Normal state and Depressive state using 12 VI parameters that showed a high
significant difference of 95% or more in reliability and confidence, it will be very
fast and simple to use for testing depressive disorder.

Therefore, in the future, we plan to develop a program that can identify the Normal
state and Depressive state. And then, we will test and analyze the Depressive patients
in hospitals for the clinical research by the specific testing program. Finally, it is
expected that a new depression diagnosis application will be operated and used to
diagnose depression in hospitals after medical certification.
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Table 2
Comparison results of 34 VI parameters between Normal group and Depressive group

Indicator Average '\é?g::sl Deg;&sus)ive t p-value
Aggression(M) 42.04 42.01 42.32 —-0.3284 0.7427
Stress(M) 31.75 31.90 30.48 1.9371 0.0431*
Tension(M) 28.14 28.27 27.01 1.6170 0.1598
Suspect(M) 33.81 33.86 33.36 1.0775 0.2816
Balance(M) 58.71 58.66 59.15 -0.514 0.6074
Charm(M) 65.49 85.44 65.92 —0.3344 0.7382
Energy(M) 19.58 19.35 21.51 —2.7206 0.0048**
Self-regulation(M) 61.87 61.82 62.29 —-0.508 0.61186
Inhibition(M) 17.48 17.44 17.83 -1.0603 0.2917
Neutrocism(M) 29.12 29.24 28.1 1.0010 0.3171
Aggression(Vi) 14.71 14.78 14.11 1.0789 0.281
Stress(Vi) 14.93 15.16 12.99 2.538 0.0113*
Tension(Vi) 25.52 26.62 28.76 -1.8094 0.0708
Suspect(Vi) 10.68 10.79 9.77 2.3042 0.0215*
Balance(Vi) 13.66 13.70 13.34 0.4453 0.6562
Charm(Vi) 15.27 15.61 12.35 1.0027 0.3163
Energy(Vi) 22.11 22.49 18.78 2.828 0.0045**
Self-regulation(Vi) 10.60 10.72 9.57 1.7285 0.0943
Inhibition(Vi) 16.56 16.67 15.56 2.0533 0.0404
Neutrocism(Vi) 36.25 36.37 25.20 1.5567 0.1199
Brain Fatigue -1.05 -1.07 -0.89 -1.0574 0.2907
Concentration 41.07 40.77 43.64 -1.8010 0.0721
Pleasure/Displeasure 44.03 43.34 49.95 -2.6110 0.0092**
Extraversion 48.41 48.14 50.72 -1.8079 0.0710
Stability 60.12 60.52 58.36 1.7007 0.0923
Emotion variability 18.13 18.25 17.04 21775 0.0297*
Enery-Min 2.63 2.62 2.72 -1.3230 0.1780
Energy-Max 3.92 3.90 4.02 —1.0846 0.2809
Energy-Avg 3.19 3.17 3.33 -1.7010 0.0922
Information-Min 28.56 28.24 31.39 —2.5008 0.0096**
Information-Max 50.70 50.61 51.44 —0.7940 0.4274
Information-Avg 38.73 38.51 40.57 -1.8078 0.0490*
P21 0.01 0.02 -0.01 2.5715 0.0098**
P22 0.09 0.01 0.05 2.6053 0.0083**

Note . * : p<0.05, **: p<0.01
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Abstract: The problem of the lack of unified approach to assessing the quality of psychometrics
techniques is discussed; the problem of disunity of world communities responsible for the
development of psychological testing methods and construct validity of questionnaires. Using
the example of Minnesota Multiphasic Personality Inventory (MMPI), 16 Personality Factor
Questionnaire (16PF), Big Five inventory (BFI), neurolinguistic profiling by Blitz Judgment
program (BJP), the construct and predictive validity of the techniques is examined. The comparison
of methods for comprehensive personality assessment based on conscious and unconscious
responses in relation to classical questionnaires are discussed.

Keywords: personality questionnaires, Minnesota Multiphasic Personality Inventory (MMPI),
16 Personality Factor Questionnaire (16PF), Big Five inventory (BFI), Blitz Judgment
program (BJP), predictive validity, construct validity, vibraimage.

Introduction

The construct validity of psychometrics methods (Wiggins, Pincus, 1992), as well
as any other methods that are in the field of view of the human sciences, is a problem
that still remains unresolved. What is validity and what does it look like? Is it possible
to achieve predictive validity through the standardization of psychological techniques
using conservative methods? Test validity is often confused with the concept of test
reliability. Let’s try to understand the similarities and differences between these
concepts and whether a reliable test is always a valid test. Test reliability means
reproducibility of results. A test is considered reliable if the results of the study can be
replicated by the same instrument on the same sample (population) (Golafshani, 2003).
Kirk and Miller identify three types of reliability, called quantitative: the degree to
which a measurement taken repeatedly remains unchanged; stability of measurement
over time; similarity of measurements within a given time period (Golafshani, 2003).
Gurevich (Gurevich, 2008) proposed to interpret reliability as: the reliability of the
measuring instrument itself (reliability coefficient); stability of the studied trait
(stability coefficient); constancy, i.e. relative independence of the results from the
personality of the experimenter (constancy coefficient). There are other classifications,
the common feature of which is the reproduction and repeatability of results using
the same psychometrics tool. At the same time, when studying a personality, for
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example, identical measurement results are undesirable. A personality is plastic,
dynamically reacting to the slightest changes in his life. Another question is that
these changes may be outside the field of vision of a person, because do not reach the
sphere of awareness, but this does not mean that they do not exist. This fact means
that the person is not aware of these changes or the specialist does not have a tool
with which to diagnose these changes. Now let’s compare the test “reliability” with
the “validity” of the test. Anastasi writes: “Test validity is a concept that tells us what
a test measures and how well it does it” (Anastasi, Urbina, 1997). Test validity is
defined as the degree to which the results correspond to a specific purpose, i.e. how
accurately the test measures what it is designed to measure. In modern society,
validity increasingly refers to the degree to which a test satisfies certain standards
or conditions. At the same time, the standards themselves can be very different
(depending on the organization that developed them (Standards for educational and
psychological testing, 2014; Fried, 2022; Schmidt, 1998). There are different types of
test validity and different scientists will have different classifications. For example,
Hjelle and Ziegler consider 16 types of test validity (Hjelle, Ziegler, 2009). However,
there are those types of test validity that are universal and are most often used in
standardizing methods. Of these, in the context of our study, structural and predictive
validity are of greatest interest:

Anastasi — about structural validity: “The construct validity of a test shows the
extent to which its results can be considered as a measure of a certain theoretical
construct” (Anastasi, Urbina, 1997). This type of validity is used when measuring any
complex mental phenomenon (personality, intelligence, etc.), and is an indicator of the
completeness of the test, i. e. how fully it covers the phenomenon being studied. Most
often, construct validity is used in the development of tests for which traditional views
of testing are not suitable. Personality tests and some aptitude tests are interpreted in
terms of qualities for which no adequate criterion exists (Cronbach, 1955). Predictive
validity is a test criterion by which one can predict the nature of the development of
the measured parameter in the future, i.e. how accurately the diagnosed symptom
will or will not appear. Anastasi uses the concept of “predictive validity”, which
does not change the essence of the definition: “prediction according to a given test
in relation to any criterion situation, and in the narrower sense of prediction within
a certain time interval” (Anastasi, Urbina 1997).

There is also the problem of uneven development of the measured parameter in
different people and what period of time is considered sufficient to assess predictive
validity. What to do if the respondent notes symptoms of reactive depression based on
the results of self-assessment (test, survey method), what period of time is considered
correct to confirm the diagnosis? Day month Year? Or we are talking about monitoring
pre-shift control throughout the year, for example (Order of the Russian Ministry of
Health N 749n, 2020). The more time passes after measurement, the more factors
need to be taken into account when assessing the prognostic significance of the
technique, which is practically impossible. Trevethan, for example, addresses the
issue of predictive validity of tests when used in screening, where the user is generally
tested remotely (Trevethan, 2017).
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Disunity in Global Communities:
Differences in Validity Standards

A special group consists of standards and guidelines regulating the procedure
for validating methods. The most well-known are the Standards for educational and
psychological testing (Standards for educational and psychological testing, 2014),
developed in the USA (AERA, 2024) and the standards of the European Federation
of Psychological Associations (EFPA Standing Committee on Tests and Testing —
SCTT). No less popular is the manual developed by the International Test
Commission (ITC); qualification system from the British Psychological Society (BPS),
(Bartram, 2009; Palmer, 2006). Quite influential is the International Organization for
Standardization (ISO), an independent non-governmental international organization
that positions its activities as “international standards that promote innovation in
overcoming global challenges” (ISO, 2024). ISO standards primarily describe
requirements for process, client responsibilities, and service providers rather than
method standards (Bartram, 2009).

Russian standard for personnel testing, created in 2014-2015 on the initiative
of the National Confederation for the Development of Human Capital (NC DHC),
includes the requirements of national and international guidelines for the development
and application of test methods (Huseinova, 2018). Thus, if we talk about the validity
of a psychometrics tool, then this concept includes the product itself (methodology),
the process (procedure), the responsibilities of the client (respondent), and the
responsibilities of the service provider (personnel). Are these requirements always
met? Let us look at the example of classical personality assessment methods and
compare their construct validity with the neurolinguistic profiling method by Blitz
Judgment program (BJP) based on vibraimage technology (Minkin, 2007; 2020).

Construct validity of MMPI, 16PF, BFl and BJP

— Minnesota Multidisciplinary Inventory (MMPI)
— Cattell Questionnaire (16PF)

— The Big Five Inventory (BFI)

— Blitz Judgment program (BJP)

The MMPI technique is a clinical questionnaire that has proven itself in the
field of diagnosing borderline mental states. Widely used in psychiatry and clinical
psychology. At the same time, Dyachuk’s research is devoted to determining the one-
time reliability of scales, discriminativeness and informativeness of items (questions)
of the MMPI. The results obtained largely support the psychometric validity of the
MMPI, but due to the ambiguous content of the questions (items), there is significant
scattering of the data; it has been shown that questions (items) with reverse keys
can act as a source of reducing their discriminativity during psychological testing of
separate groups of respondents (Dyachuk, 2022). Speaking about the validity of the
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MMPI, Bryabrina writes: “Knowledge of what factors actually “work” in the MMPI
test, how the points of this test are actually structured in a factor-analytic study, is very
important for understanding the essence of the “work™ of personality questionnaires
in studying the self-esteem perception of the mental status of the subjects. <...> In
addition, almost a third of the questionnaire items are clearly “symptomatic” (overtly
indicating certain medical symptoms). It is clear that in an examination situation,
a subject, even with minimally developed reflection, can easily avoid performing this
test frankly” (Bryabrina, 2009). Another problem is that the MMPI is widely used
in areas not intended for this technique: using MMPI clinical scales, the status of
mentally healthy people is examined, and a conclusion is made about the prognosis
of their behavior (Mironova, 2015; Kalinina, 2007).

The 16PF technique, on the contrary, with all the undeniable advantages of this
technique, is not suitable for working with mentally ill people (Williams, 1972).
From the original 16PF manual, it was learned that factor and correlation analyze
were used to demonstrate construct validity. At the same time, a correlation analysis
was carried out between the 16PF scales and the scales of other questionnaires with
similar scale themes. Cattell: “These results consistently support the values of the
16PF scales. There are numerous independent studies showing a close relationship
between the 16PF scales and other questionnaire scales” (Cattell, Mead, 2008). In
the same methodological manual, Cattell writes about the high predictive validity
with reference to third-party studies of personality using this questionnaire: “The
16PF questionnaire has proven to be particularly productive in the field of basic
research on personality measurement. For example, research into the basic structure
of personality (Roberts et al., 2005), etc.” (Cattell, Mead, 2008). The data presented
look convincing provided there is a unified approach to understanding personality and
its structure. As further experience showed, Cattell’s 16-factor model of personality
was transformed into a similar 5-factor model of the Big Five (BFI).

The Big Five Inventory (BFI) is considered authoritative within the framework
of the dispositional approach to personality assessment. This approach considers
personality as a structure consisting of multi-level traits. A personality trait is
understood by the authors as a predisposition to behave in a similar way in a wide
range of situations. The structure of BFI methodology includes five higher-order
factors that are basic when measuring personality (Mishkevich, 2016; John, 2008).
Much of the evidence presented in support of the five-factor model has emerged
from a body of related research, which should be viewed as evidence of reliability
rather than justification for the appropriateness of the five-factor paradigm. In other
words, such studies can be viewed as a series of similar replications rather than
a conceptual test of the five-factor model (Goldberg, 1990). The lexical approach
underlying BFI posits that core personality traits can be found in the very language
a person speaks. The BFI methodology has been translated into most languages of
the world, but do not forget that its source language is English, and this creates some
difficulties in interpreting the results of speakers of other languages (on the issue of
restandardization, which is essentially a revision of test norms).
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The Blitz Judgment program (BJP) evaluates not only the conscious responses
of respondents (like the previously listed psychometrics techniques), but also
measures the psychophysiological (unconscious) responses of respondents during
the presentation of stimuli using vibraimage technology (Minkin, 2007; Minkin,
Nikolaenko, 2017; Minkin et al., 2024). Unlike classical psychometrics methods,
stimuli in BJP are presented in structured order, strictly related to the personality
structure, based on an equivalent representation of personality from 12 multiple
intelligences (MI) and 12 personality vices (PV). The information-physical approach
to measuring the psychophysiological responses of respondents in BJP makes it
possible to mathematically analyze the effectiveness and construct validity of the
proposed personality structure, confirming the formation of correlated superscales
of MI and PV from 24 independent and uncorrelated components of personality
traits. In some ways, the two-level personality structure of BJP resembles the two-
level structure of the 16PF questionnaire with the formation of a second level of
5 global characteristics based on 16 primary characteristics, but formally the 5 global
characteristics of 16PF are so independent as the 16 primary characteristics.

It was this similarity of global and primary personality characteristics of 16PF
that allowed the developers of the Big Five methodology to challenge the need for
the existence of 16 independent personality characteristics and reduce the personality
structure to 5 factors. However, the structure of BJP differs from the structures of other
techniques not only by the formal 2-level hierarchy, but by the fact that superscales or
global level scales are mathematically (not linguistically) different from the primary
scales. According to the developers of BJP, the structural correctness of the technique
is confirmed by the following basic points absent from psychometric analogues:

— The identity of the questionnaire structure with the assumed personality structure
and the mathematical approach to checking the validity of the questionnaire structure
(Minkin et al., 2024). BJP analogues, the personality structure is separate, and the
presentation of stimuli is arbitrary in relation to the structure being studied. This is due
to the need to confuse the respondent, since the uniform structure of the questionnaire
simplifies its falsification. For BJP, a rigid structure is not a problem, since the most
informative is the psychophysiological reaction, which is difficult to falsify.

— The principle of comparison zones (Backster, 1963), based on the rigid structure
of the questionnaire (superscales of MI and PV are tied to the level of extraversion),
which allows more stable and accurate identification of the subject’s reaction to the
presented stimulus.

— Identity of measurement conditions and metrological approach (SI, 2019;
Minkin, 2024) to the presentation of stimuli and measurement of psychophysiological
responses, which consists primarily in the same conditions of response to stimuli for
all subjects. BJP limits the response time to a stimulus to a short 5-second interval,
since the different time interval of response to a stimulus does not allow for correct
comparison of respondents’ reactions.

— Joint synchronous analysis of conscious and unconscious responses. It is
impossible to fully characterize a complex object by analyzing only its conscious
part, while recognizing that the unconscious largely determines personality (Anastasi,
Urbina, 2009; Goldberg, 1990).
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Discussion

International standards are expected to simplify the process of method validation.
In practice, we see the disunity of world communities and the lack of a unified
approach to standardization of methods, weak interdisciplinary interaction. As
a result, even well-established personality assessment methods, partially recognized
as valid and reliable, go through their own individual path of development (validation
and standardization). International standards differ in their recommendations. Some
standards focus on the validation of the product itself (ITC, SCTT, BPS), while
others focus on user competence and process quality validation (ISO standards).
According to Bartram (2009), user competence is best ensured by a standards-based
qualification system that places the greatest emphasis on the knowledge and practical
skills required to use test data in a given set of situations. In other words, the problem
is not only in standardizing the tool (methodology) itself, but also in standardizing
the quality of the process and the competence of the user, as ISO rightly states.

The construct validity of psychometrics questionnaires is inseparable from
the correct modeling of personality structure (Digman, 1990). Most existing
psychodiagnostics methods are united in their desire to represent the personality
structure with a minimum number of uncorrelated characteristics, but currently there
are no generally accepted approaches that substantiate the completeness of personality
traits; each developer of a psychodiagnostics technique represents the personality
structure in accordance with his beliefs. Without the formation of a unified approach
to the structure of personality and the emergence of unified methods for testing the
construct validity of psychodiagnostics methods, progress in psychological science,
correct assessment of personality traits and prediction of behavior is impossible.
I think that information-physical approach to assessing personality traits, the
mathematical approach to assessing the construct validity of methods proposed by
BJP developers (Minkin et al., 2024), will make it possible to objectively compare
existing psychodiagnostics methods and find the best solution.

Conclusion

Using the comparison of MMMP, 16PF, BF5 and BJP we are faced with a situation
where different approaches to understanding personality structure lead to the choice
of different tools for its assessment, starting from construct and predictive validity.
The current situation is manifested in the disunity of global professional communities
(AERA, ITC, EFPA, SCTT and BIPM), the absence of a unified approach to
understanding and assessing personality and, as a consequence, the absence of
a unified standard of psychological testing.

Most psychological techniques (including MMPI, 16PF, BF5) are based on the
presentation of stimuli, followed by calculation only respondent’s conscious responses,
i.e. the results are subject to the factor of social desirability. This circumstance does
not detract from the merits of these methods and, perhaps, does not reduce their
construct validity, but it does cast doubt on the likelihood of constructing an accurate
forecast of behavior for any long period of time. Also, it has not been established
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what period of time and what number of measurements will be sufficient to build
a long-term forecast of behavior (if it is possible).

The described methods are united by Minkin’s theory representing personality
structure in the form of a matrix of independent variables of primary-level personality
traits, formed into correlated and structured superscales of the second level (Minkin,
2024; Minkin et al., 2024). Testing this theory on the most popular methods of
personality research and comparing the results make it possible to come closer to
combining the approaches of various methods, compare their construct validity, find
optimal solutions for the structure of questionnaires and select the most effective
means of personality study.
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Abstract: Study of human head discreteness microvibration with various settings of vibraimage
technology was done. Two channel version of Blitz Judgment program (MI-Sins) has been
developed for synchronous and parallel processing of two independent vibraimage streams
received from one camera with different vibraimage settings. The correlation dependencies of
vibraimage parameters captured with different settings: time discreteness d for the accumulation
of the interframe difference, the sampling frequency f, the integration time T and the number of
accumulated frames N of the interframe difference are presented. The correlation of vibraimage
parameters in Micro and Turbo modes is studied. The optimal settings of vibraimage systems are
analyzed depending on the study goals in measuring emotional, behavioral and psychophysiological
parameters of a person.

Keywords: microvibration, movement, discrete, vibraimage, interframe difference, MI-Sins.

Introduction

The founder of biomechanics and one of the most famous movement researcher
physiologist Nikolai Bernstein, argued that every human movement is discrete because
it is determined by sensory feedback (Bernstein, 1947; 1990). Bernstein studied in
detail various types of movements not only of humans, but also of various animals,
based on the relationship between movements and brain function, the physiology of
the nervous system and the theory of regulation previously developed in the works of
Sechenov (Sechenov, 1863), Darwin (Darwin, 1872), Pavlov (Pavlov, 1953), Winner
(Winner, 1946), Anokhin (Anokhin, 1978) and other physiologists and cyberneticists.
Bernstein assumed that the discreteness (reception of instant position) of human
movements is determined by the time constant dT=0.07-0.12 s and is associated
with the range of alpha waves in the cerebral cortex 8—14 Hz (Bernstein, 1957).
Bernstein established an inverse relationship between the amplitude of muscular
vibration and the logarithm of vibration frequency (Bernstein, 1947) for almost
any biological movements, which makes it possible the appearance of sufficiently
high frequencies of human head microvibration in a quasi-stationary state. Most
of Bernstein’s works were devoted to the study of conscious movements in sports
or production, even if brought to the level of reflex movements (Bernstein, 1990).
In his works, Bernstein never referred to the other famous movement researcher —
Hubert Rohracher who discovered constant muscular microvibrations (Rohracher,
1946; Rohracher, Inanaga, 1967), who, on the contrary, paid more attention to the
unconscious autonomous work of muscles and the microvibration spectrum measured
by Rohracher were always continuous (Rohracher, 1946).
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© The Authors, VIBRA2024. This is an open access article distributed under the terms of 373
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/)



374 Valery A. Akimov, Viktor A. Minkin

The most part of vibraimage technology (Minkin, 2007; 2020) is devoted to the
study of human head microvibration, having quasi-stationary state and autonomously
maintains a vertical position due to contraction of the neck muscles and vestibular-
emotional reflex (Minkin, Nikolaenko, 2008). Since scientists involved in the study
of movements noted the connection between movements and the psychophysiological
characteristics of a person, it is difficult to expect that this connection will not manifest
the measured parameters of head microvibration. Discreteness or continuity of head
microvibration, in this case, can become one of the informative characteristics of the
psychophysiological state (PPS), which makes it quite interesting for further study. Note
that the discreteness of movements is the subject of study in many different modern
areas (Sternard, 2008; Hogan, Sternard, 2007). Until recently, it was difficult to study
the discreteness of movements using vibraimage technology, since the minimum time
discrete used in vibraimage technology to determine most parameters was 200 ms
(Minkin, 2007), and its change led to changes in other characteristics. However, with
the increase in CPU power, was possible to measure all vibraimage parameters of head
microvibration in real time with the frame resolution of a regular web camera, with
a frequency of 30 Hz, or with a time resolution of 33 ms in Turbo mode (Akimov,
Didenko, Minkin, 2024). This is noticeably less than the range of discrete movements
established by Bernstein, dT=0.07-0.12 s (Bernstein, 1957), which theoretically
makes it possible to check, using vibraimage technology, whether microvibrations
of the head are continuous or discrete movements. In metrology, it is known that in
order to increase the accuracy of measurements, a physical quantity or phenomenon
should be measured using one method and measuring instrument, since measuring one
quantity even at two different ranges of the measuring instrument leads to additional
errors (Novitsky, 1975). In early versions of vibraimage programs, the discreteness
of motion was estimated on the base frequency of 5 Hz (temporal discrete 200 ms),
because at 30 Hz there was no possibility to measure all vibraimage parameters since
there was not enough processor power (Minkin, 2017). With the advent of Turbo mode
in vibraimage technology (Akimov, Didenko, Minkin, 2024), it became possible to
independently regulate the time discrete value, the sampling frequency and the number
of frames of interframe difference accumulation, which opened up new opportunities
for studying the discreteness of head microvibration. Unlike the other points motion
and vibration measurement technologies (Rohracher, Inanaga, 1967; Mohri et al., 2010),
vibraimage technology allows the integration of all vibration points into one process,
which improves accuracy (Minkin, 2019) and identifies minimum amplitude of head
vibration. Despite the apparent simplicity of spatial head microvibration, they are
quite complex to describe, both geometrically and physically. Unlike the other parts
of the body, the head of a standing or sitting person is instinctively supported in an
upright state by a group of neck muscles that perform constant contractions. Neither
Bernstein nor Rohracher specifically studied the micromovements of a person’s head
in a stationary position, although Bernstein studied in some detail the movements of
the head of a running person (Bernstein, 1947).

The purpose of this study is the discreteness of human head microvibration using
vibraimage technology by two channel synchronous analysis of movement amount
and basic vibraimage parameters in Micro and Turbo modes.
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Materials and Methods

To conduct studies of human head microvibration the updated two channel
version of Blitz Judgment program (MI-Sins) was developed, allows parallel
recording of information about the micromovements of the human head with
different time sampling, separately set in Micro and Turbo modes (Minkin, 2024).
The MI-Sins program with parallel recording of information is free for download at
the link https://psymaker.com/downloads/setupMI_Sins.exe and includes practically
two independent MI-Sins programs operating synchronously. For settings of the
first recording channel, you should configure channel VII in the main menu, and
to settings of the second recording channel, configure channel VI2, similar to the
multi-channel mode of Vibraimage PRO program (Minkin, 2020). After testing is
completed, the number of recorded files doubles compared to the standard MI-Sins
operating mode; the files of the second recording channel include the additional
letter C in their names. The results of the study present the dependences between
the vibraimage parameters variables measured with the different sampling rates. The
example of the time dependence of parameters E (mean frequency of vibraimage)
and parameter I (SD function of vibraimage frequency), obtained with different
motion sampling settings, are shown in Figure 1.
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(a) Time dependences of vibraimage parameter E for Micro and Turbo modes with the correlation
level of 0.973 captured by MI-Sins testing

(b) Time dependences of vibraimage parameter | for Turbo modes (discrete 3 and 10 frames) with
correlation level —0.241 captured by MI-Sins testing

Fig. 1(a). Time dependences of vibraimage parameter E for Micro (frequency 10 Hz,
discrete 100 ms) and Turbo mode (frequency 30 Hz, discrete 100 ms) with the correlation
level of 0.973 captured by MI-Sins testing

Fig. 1(b). Time dependences of vibraimage parameter | for Turbo modes (discrete of
3 and 10 frames) with correlation level —0.241 captured by MI-Sins testing
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The time dependences of the main vibraimage parameters (E — mathematical
expectation and standard deviation function I) from Figure 1 show that, depending
on the settings mode, the dynamics of vibraimage parameters for two Micro and
Turbo modes can be almost identical (correlation 0.973 in Figure 1a), and for one
Turbo mode with different discrete settings (3 and 10 frames), the parameters can be
independent (correlation —0.241 in Figure 1b). Captured variables E and I in this case
reflects information about one process of spatial microvibration of a head using video
from one camera, converting information about microvibration into numerical values
of vibraimage parameters. The most informative for assessing any variable is mean
value and standard deviation (Novitsky, 1975). In this work, we study parameters
I, E, as well as parameters directly related to its, the parameter of the current PPS
P=I-E and the parameter dP=Pmax-Pmin over 5s-period of stimuli presentation in
MI-Sins program (Minkin, 2024).

To study the discreteness of movements, the following settings from Micro and
Turbo modes were analyzed:

N — the number of averaged interframe difference accumulations (IFDA),

f — the sampling frequency of vibraimage parameters measurement,

d — the value of time discrete for one interframe difference accumulation,

T — the period of movement accumulation (T =N/f).

The fixed video camera settings during the research: the output camera frame
frequency was 30 Hz and the camera frame format was 640x480 pxl.

Results

Correlation dependencies of vibraimage variables (I, E, P, dP) between the fixed
Micro mode (f=10 Hz, T=25, d=100 ms) and Turbo modes with different time
discrete values (f=30 Hz, d=2-10 frames or 33—-300 ms, N=75) captured by two
channels MI-Sins program for two respondents are shown in Figure 2.
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Fig. 2. Correlation dependence of variables (I, E, P, dP) between Micro mode
with the fixed settings (f=10 Hz, N=25) and Turbo modes with different discrete value
(d=2-10 frames or 33-300 ms) for two respondents (a) and (b)



About Discrete Movements and Vibraimage Settings 377

The time dependences of two respondents testing shown in Figures 2a and
2b, measured with the identical settings of Micro and Turbo modes, show some
differences and a certain commonality. The highest correlation value for most values
of the studied parameters is observed between the fixed values of Micro mode and
Turbo mode with settings (f=30 Hz, d=3—4 frames). In this case, the maximum
correlation between vibraimage variables (I, E, P, dP) in different modes is observed
for parameter E, which is proportional to the average frequency of vibraimage.
Judging by Figures 2a and 2b, we see that the correlation of parameters (I, E, P, dP)
between Turbo and Micro modes can be quite high (for discrete d=3 or 4 frames)
despite different sampling frequencies, if the periods of movement accumulation
coincide (T=N/f), adjusted by N number of IFDA. In order to equalize the movement
accumulation periods between Micro and Turbo modes, settings were set in both
modes in accordance with Table 1 for the next testing.

Table 1

Settings for Micro and Turbo modes with equalization of the movement accumulation period T
for discrete 2—10 frames by adjusting the sampling frequency in Micro mode and the N number
of IFDA in Turbo mode

1 |d, frames 2 3 4 5 6 10
2 |T,s 1,66 2,5 3,3 4.1 5,0 8,2
3 | Micro, f, Hz 15 10 7,5 6 5 3
4 |Turbo, N, IFDA 49 73 97 123 145 241

The correlation dependences of vibraimage variables (I, E, P, dP) on the discrete
value d (set in the number of frames from 2 to 10) between Micro mode (with
adjustable sampling frequency f) and Turbo mode (with adjustable number N of
IFDA) are given in Figure 3. For the Micro mode IFDA constant N=25 frames was
set, and for Turbo mode constant f=30 Hz.
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Fig. 3. Correlation dependences of vibraimage variables (I, E, P, dP) on the discrete
value d (set in the number of frames from 2 to 10) between the Micro mode (with
adjustable sampling frequency f) and Turbo modes (with an adjustable number of IFDA N)

The results of Figure 3 show a high correlation (r=0.9) between the variables
(I, E, P, dP) measured in Micro and Turbo mode for almost discrete values. The
parameter E has the highest correlation, followed by P, I and dP in descending order.
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The correlation dependences of the variables (I, E, P, dP) on the discrete value
d between two Turbo modes (in one the fixed discrete value is set 4 frames, in the
other the discrete varies from 2 to 20 frames) are shown in Figure 4. For both Turbo
modes were set identical settings (except discrete values) accumulation constant
N=25 frames, sampling frequency f=30 Hz.
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Fig. 4. Correlation dependences of vibraimage variables (I, E, P, dP) on the discrete
value d between two Turbo modes (one has fixed discrete — 4 frames, the other mode the
discrete varies from 2 to 20 frames). Both Turbo modes have identical settings (except
discrete) number of IFDA N=25, sampling frequency f=30 Hz. Dependences (a) and (b)
are given for two respondent testing.

The dependencies in Figure 4 show a high coincidence (high correlation) of
the main vibraimage parameters (I, E, P, dP) with a minimum discrete deviation
of 1 frame; a deviation between discrete of more than 2 frames leads to a loss of
correlation between the studied parameters.

Discussion

Unlike most technologies capturing instant values of physiological signals
(EEG, ECG, GSR), vibraimage technology examines the amount of movement
over a certain time period, i.e. accumulates information. Technologies for capturing
instant values of a physical quantity, for example, voltage, current (EEG, ECG)
or resistance (GSR), also study the dynamics of changes in instant signal values
(Cacioppo, Tassinary, Berntson, 2007), but for them there are true (instant) signal
values at each moment in time, however for movement analysis, it is always necessary
to analyze the movement amount over a certain time interval dT. For technologies
with information accumulation, there are no true and instant values, information
about the accumulated movement changes depending on the accumulation time and,
as shown in Figure 4, depends on the selected discrete value, so may be a complete
loss of correlation between variables. It turns out that the linearity of micromovement
accumulation from the interframe difference accumulation time, shown by Sekine
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(Sekine, Kondo, 1999) does not work or does not always work when analyzing
head microvibration. Therefore, the parameter values measured by vibraimage
technology are so sensitive to the N, f, d and T settings studied in this work, and
different vibraimage programs use different settings to solve the different tasks.
Micro mode, designed to determine the average values of behavioral, emotional and
psychophysiological parameters of a person, has settings N=100 frames, f=5 Hz,
discrete d=200 ms and accumulation time T=20 s (Minkin, 2020). VibraMI program
(Minkin, 2020), designed to determine the PPR in a comfortable for respondent
conditions with stimuli presentation period at least 15 seconds, has a slightly smaller
number of accumulated frames for motion analysis N=>50 frames, f=5 Hz, discrete
d=200 ms and accumulation time T=10 s. The MI-Sins program mode, designed
for quick analysis of short 5-second stimuli, has settings N=25, f=10 Hz, d=100 ms
and T=2.5 s. The Turbo mode, intended for identifying deviations in the PPS or
measuring PPS parameters in a short time, has settings N=25, f=30 Hz, d=100 ms,
and T=1 s. A legitimate question may arise: what settings are optimal for obtaining
correct information about head microvibration and is it possible to set the same
settings to solve different problems? All of the listed vibraimage programs measure
microvibrations and movements of the head of a person in a quasi-stationary state, and
should be determined by human movements, and not by other technical characteristics.
Perhaps the desire to answer this question led to this study, so we will return to it
a little later, after reviewing the results.

Let’s continue to consider the correlation dependencies between the parameters
of Micro and Turbo modes shown in Figure 2. Two main points immediately catch
the eye — a noticeable spread in the level of correlation between two independent
measurements of different people and a high level of correlation (above 0.9) when both
modes coincide in discrete value (d=100 ms) and time of movement accumulation
(T=2,5 s). That is, it turns out that the parameters measured in the fixed Micro
mode (N=25 frames, f=10 Hz, d=100 ms, T=2.5 s) are close in their values to the
parameters measured in the Turbo mode with settings (N=75, f=30 Hz, d=100 ms,
T=2.5s). From the study we can make a preliminary conclusion that the discrete value
d=100 ms and the accumulation time of movement T=2,5 s that are the settings that
determine vibraimage parameters, since their coincidence leads to a high correlation.
Previously, we indicated that vibraimage is a technology with the accumulation of
information about movement. More precisely, the vibraimage technology has a double
accumulation of movement information, one accumulation is carried out due to the
time discrete value d — the time of accumulation of the interframe difference, this is
the minimum time of movement calculation. The second indicator of accumulation
is the number of averaged interframe differences N. The N parameter should not
be confused with the number of processed frames, although for Turbo mode these
values are almost the same, but they differ in Micro mode, since, for example, at
the frame rate of 30 fps, and sampling frequency 5 fps, only 5 interframe difference
values are processed.

To make sure that we have correctly set the significant settings T and d, let’s
move on to discussing the dependencies shown in Figure 3, which also presents
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the correlation dependencies between vibraimage parameters measured in Micro
and Turbo modes, but at the same time the sampling frequency settings in Micro
mode and the number of accumulated interframe differences in Turbo mode are
adjusting to equality of T and d parameters in both modes (Table 1). We again observe
a noticeable spread of parameters between independent measurements, but we also
see that the level of correlation between the measured characteristics is quite high
in almost the entire range of the studied values of discrete (d=2—-10 frames) and the
time of microvibration accumulation (T=1.6-8.2 s). It is clear that an increase in the
number of processed interframe differences smoothes the received signals and the
correlation of parameters in modes with different values of N will differ significantly
due to averaging of local values and an increase in N results in an increase in the
measurement accuracy of the average value. It is possible for applications where
a long measurement time is acceptable, for example 60 or more seconds. However,
increasing N is unacceptable for applications where it is necessary to quickly obtain
information about a person, for example, with the rapid presentation of stimuli or in
security systems where the time the person under study in the frame is limited, for
example, less than 10 s.

To understand how the discrete value affects to vibraimage parameters, let’s move
on to consider Figure 4, which compares two Turbo modes, in one a fixed discrete
value d=4 frames is set, and in the other discrete varies from 2 to 20 frames. The curve
presented in Figure 4 looks quite logical, showing a minimal spread of vibraimage
parameters when close to the set discrete value and noticeably diverging (the correlation
drops) when there is a noticeable deviation from the set discrete towards an increase or
decrease. From Figure 4 we are convinced that the discrete value significantly affects
the parameters of vibraimage, despite the fact that the sampling frequency in both
modes is the same (30 Hz). Increasing the discrete value leads to the fact that the
interframe difference is determined after larger moments of time; naturally, the amount
of recorded motion increases; in the entire studied range d from 2 to 20 frames, there
is an almost linear increase in the mean frequency and SD of the recorded vibraimage.
Increasing the discrete value has a positive effect on the sensitivity of vibraimage, but
has a negative effect to vibraimage dynamics, since every frame significance is lost
with a large discrete value. In order to bring vibraimage technology closer to ideal, the
discrete value should be minimized, but the system noise is the same at the minimum
and maximum discrete value, so the signal-to-noise ratio remains the most significant
criterion when setting the discrete value. Research has shown that in Turbo mode with
a high sampling frequency, it is possible to set the discrete value for the accumulation
of interframe differences to d=4 frames or 100 ms, for the same signal-to-noise ratio
as in Micro mode with discrete value 200 ms.

After we have dealt with the dependences of the parameters on the settings of
vibraimage system, we can return to the original task of analyzing the discreteness of
head microvibration. Conducted studies with different choices of discrete showed the
duality of the process of human head microvibration, and we could not unambiguously
answer the seemingly simple question — are head microvibration a discrete
movement or a continuous one? On the one hand, the general nature of movement
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dependencies obtained with different discrete indicates the predominantly smooth
analog nature of head microvibvration. On the other hand, there was a fairly large
scatter of results for two different subjects, which may indicate that the discreteness
of movements is associated with different PPS of the subjects and the discreteness
of microvibrations of the head is a significant characteristic of PPS. We believe that
the study of the connection between the discreteness of reflex head micromovements
and psychophysiological characteristics should be continued, especially since a new
technical tool for motion analysis has been developed, for using of which a standard
webcam, a computer and two-channel MI-Sins program are sufficient. We especially
note that the sampling theorem (Nyquist-Shannon-Kotelnikov theorem), one of the
foundations of modern digital technology, is not satisfied when measuring motion
parameters with vibraimage technology, since the accuracy of measuring parameters
depends little on the sampling frequency, is determined by the value of the interframe
difference accumulation discrete and can be achieved at sampling frequency
significantly lower than twice maximum frequency of the spectrum.

Perhaps the next progress of photonics (increasing sensitivity, reducing noise,
increasing the sampling frequency and increasing the resolution of photodetectors)
will make it possible to achieve a reduction in sampling to one inter-frame difference
(10-30 ms) when obtaining a high-quality vibraimage, which will make it possible
to determine emotional, behavioral and psychophysiological parameters of a person
faster and more accurately than at present. The process of head microvibration, while
seemingly simple, is quite complex to describe and includes elements of discrete
movement and centralized control, described by Bernstein, and continuous reflex
work of muscles with distributed control, described by Rohracher. The predominance
of discrete or continuous component is determined by the current PPS of investigated
respondent.

Supplementary Materials

Detail research data is available for download at https://psymaker.com/downloads/discret.zip
The MI-Sins program, for measuring any movement by two channels with different settings of
vibraimage technology, is located at the link https://psymaker.com/downloads/setupMI_Sins.exe

Conclusion

The conducted study of the discreteness of human head microvibration made it
possible to establish optimal settings for vibraimage technology for various application
and to objectively compare Turbo and Micro modes. The comparison results of Turbo
and Micro modes showed that is possible to exchange video processing power for
measurement time having equal accuracy of emotions measurement. The accuracy
of measuring head microvibration parameters obtained in a short time in Turbo
mode (f=30 Hz) can be achieved over a longer time in Micro mode (f=5 Hz). The
physical independence of Turbo and Micro modes showed the greatest information
content of the discrete value of the interframe difference accumulation as the basic
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element for determining the amount of microvibration and movement performed by
a person. The discrete value range of 100-200 ms is shown as optimal when studying
microvibration of human head, and for Turbo mode fast PPS analysis, a minimum
discrete 100 ms (moving interframe difference between 1 and 4 frame) is preferable.
An important practical consequence of the study is the demonstrated possibility of
reliable calculation of head microvibration parameters in Turbo mode with settings
(f=30 Hz, d=100 ms or 4 frames, N=25 frames, T=1 s) allowing to measure PPS
parameters of a person in 1 second, which is extremely necessary for many security
systems. Another important consequence of the study is the demonstrated possibility
of accurately measuring PPS parameters at low sampling frequency in Micro mode
(f=5 Hz, d=200 ms, N=100 frames, T=20 s), allowing the use of vibraimage
systems for applications in which there are no time restrictions for subjects control.

During the study of discreteness, new functions of Blitz Judgment (MI-Sins)
program were developed (synchronous study of motion dynamics by two independent
video processing channels) that turned it into a unique method for studying motion
and microvibration. Before were no opportunities to observe and measure head
microvibration with metrological accuracy from different points of view. The
two-channel Blitz Judgment program provides comparison analysis of movements
with different sampling settings giving new possibilities in study microvibration,
personality traits, psychophysiological state parameters, emotions, behavioral
parameters, which makes it a simple, accessible and unique tool in the hands of
psychophysiological researchers.
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®amunnmst, imst, OtuecTBO (TIOIHOCTHIO), yUEHAs CTENICHb, 3BaHHE, JIOJDKHOCTh, MECTO PabOTHI,
CIryOBbI, TenedOH /ISt CBSI3U, aAPEC IEKTPOHHOH MOYTHI.

TpeboBanus kK 0HOPMIICHHIO: TEKCT JOKJIA/Ia MOYKET OBITH BEITIOJHEH B JTFOOOM pelakTope,
npeamnoureHue otaaercss MS Word 6.0/95-2000 u Boime, mpupt — Times New Roman,
pa3mep 12, opueHTalysl KHWKHAsA, BBIpaBHUBaHKE 10 mMpuHe. CTpaHHIBI HE HyMEpOBaTh.



[ons cneBa, cnpasa, cBepXy, cHU3Y — 20 MM, MEXKCTPOYHBIH UHTEPBAT — OJUHAPHBIN, Mep-
Basi cTpoka — OTCTyM | cM. POpMyJIbl JOHKHBI OBITH BBIIIOJIHEHBI BCTPOSHHBIM PEIAKTOPOM
¢bopmyn MSWord wim B BUJie BCTPOSHHBIX PUCYHKOB M JIOJDKHBI HAXOAUTHCS B €IMHOM (haiiie
¢ TekctoM. MckiI0unTh aBTOOpMATHPOBAHHE BJIOKEHHBIX criuckoB. Ha3Banue nokiana
pacrosaraeTcs 1o IIEHTPY JMCTa JKUPHBIM MIPUGTOM O€3 KaBbIYeK, TOUEK 1 MO[UepKUBaHHH, 3a-
TIaBHAsI — TOJIBKO niepBast Oyksa. [1oz1 Ha3BaHMEM JI0KIIa/]a yKa3bIBAIOTCSA MHULUANIBI U (DaMHITUH
aBTOPOB, HAMMEHOBAHNE OPraHU3alUH, OT KOTOPOH HPEJCTaBIISETCs JOKIa, ropos, e-mail.
Hanee, yepe3 |1 nHTEepBa) pacronaraercs AHHOTALUS, CIEAYIONIMM ad3aeM — KII0YeBbIe
croBa (He Ooiee 5-TH), BBIIENICHHBIE KypcrBoM. Uepe3 1 HHTepBas Bce BBHINIEH3I0KEHHOE
yKa3bIBaeTcsl HA AHIJIMICKOM sI3bIKe (U151 I0KJIA0B Ha PYCCKOM si3bIKe). 3aTeM uepes
1 uHTepBaN pacnonaraeTcs TEKCT JIOKJIa1a Ha pyCCKOM MM aHIJIMICKOM SI3bIKE.

Crucok gurepatypsl opopmisiercs: B coorBerctBuu ¢ [OCT P 7.0.5 2008 «bubdnmorpa-
(uueckas CChUTKa, pa3MeIIaeTcs B KOHIIE CTaTb, (OPMUPYETCs Mo anpaBUTy U HyMEPyeTCs
BPYYHYIO (HE aBTOMAaTHYEeCKH). BHYTpHUTEKCTOBBIE CCHUIKM Ha BKJIIOUEHHBIE B CITUCOK JIMTE-
patypsl pabOThI IPUBOATCS B KPYTIIBIX CKOOKaX, B KOTOPBIX Yepe3 3alsTyI0 YKa3bIBAIOTCS
aBTOP(BI) ¥ TOJ U3TAHUS.

[Ipu ccbuike Ha 2JIEKTPOHHBIH pecypc Mociie JIEKTPOHHOIO aapeca B KPYIJIbIX CKOO-
Kax MPUBOJAT CBEJICHHS O JlaTe 0OpalleHus K DJIEKTPOHHOMY pecypcy: TOCIe CIOB «J1aTa
00palleHNsD yKa3bIBAIOT YUCIIO, MECSII U TO/I.

ITprHUMAIOTCS TONBKO JOKIAbl, COOTBETCTBYIOIIUE TeMaTHKe KOH(EpeHIMU. TeKcThl
JIOKJIa/IOB HE pellaKTUpyIoTcs. Perenne o 1omycke JoKIaaa K y9acTHIO B KOH(GEPEHIMHU MPH-
HuUMaetcs OprromuteroM. [IpogomkuTenbHOCTh qoKIana — He 6onee 20 muH. [Ipe3eHTanmm
K TOKJIaay JoIDKHEI ObITh 3amucanbl Ha USB Flash Drive nHakormmTene — Quermke.

[To uroram paboTsl KOH(MEPEHIIUH BBITyCKaeTCsi COOPHUK TPY/0B. Tpynam kKoHpepeHInuu
npucsauBatotcst ISSN, onbmmoreunsit ko Y/IK. Tpynam kondepeHun u Kaxaoi cratbe
npucBanBaercs HHAUBUAYAdbHbIH DOL. Tpyasl kKoHpepeHINN pa3MenIaroTcsl B HAYIHOH
oubnuoteke eLibrary.

W3nanue MatepraioB u Jpyrue OpraHu3aldoOHHbIe PacX0/Ibl IO MTPOBEICHUI0 KOHpepeH-
n OprrkomuteT 6epet Ha ceOs. [Ipoesn, mpokuBaHue, TOCTHHHUNA — 3a CUET yUaCTBYIOIECH
cTopoHsl. [Ipuriacurenbabie OUIeTH HA KOH()EPEHINIO HE BBICHUIAIOTCS.

Ilpuznawaem Bac npunams yuacmue ¢ padome KOHpepeHUuu u 6vicmynumo
¢ 0oKaoamu.

AJIPECA:

MHTK «CoBpemenHasi ncuxogu3noJiorus.
TexnoJsiorns Buéponsodpaxenns», VIBRA2024
r. Cankt-IletepOypr,

TlNoctuanmna «CroytHuk», ip. Topesa, 36

Oprxkomurert:

000 «MHOoTOTIPOPHUIBLHOE TPEATIPUATHE «DIICHUCH,
194223, Poccus, r. Cankr-IletepOypr, mp. Topesa, 68.
Ten. +7 (812) 552 67 19,
e-mail: minkin@elsys.ru

CDOpMaT KOHq)epCHLII/II/I MOYKET U3MEHUTLCS B 3aBUCUMOCTH OT OOCTOSITEIILCTB.



Information letter about
The 7th International Open Science Conference
“Modern Psychophysiology. The Vibraimage Technology”
VIBRA2024

DEAR COLLEAGUES!

The 7th International Open Science Conference
“Modern psychophysiology. The Vibraimage
technology” will be held on June 27-28, 2024, in
St. Petersburg, Russia.

It is arranged by the Elsys Corp, the European Academy
of Natural Sciences (EANS), the Russian Biometric
Association (RBA), A. 1. Burnazyan Federal Medical
and Biophysical Center and Open Innovation Center of
the Russian State Corporation Rostec.

Scientists and specialists from Japan, Korea, China, Europe, Russia, including, academies,
research institutes, educational institutions and corporations researching, developing and using
vibraimage technology and systems will take part in the conference. It is supposed to consider
the theory and practice of vibraimage technology and systems application in various fields.

The Chairman of the Organizing Committee of the conference is Viktor Minkin, the
inventor and developer of the vibraimage technology, CEO of Elsys Corp.

The conference will take place at the address: Hotel “Sputnik™, Toreza prospect, 36,
St. Petersburg. Directions: metro station “Ploschad Muzhestva”, trolleybus 13, bus 123 to
the stop Gostinitsa “Sputnik”.

Opening of the conference is on June 27, 2024 (Tuesday) at 10.00 am.

Materials for inclusion in the conference program and publication should be submitted
to the Organizing Committee no later than April 01, 2024. The working languages of the
conference are English and Russian.

Materials should be submitted ready to be published only in electronic form by e-mail at
minkin@elsys.ru with indication in the subject line the IOSC “Modern psychophysiology.
The Vibraimage technology”.

1. The text of the report (not the abstract) of no more than 5 pages of A4 size (210297 mm),
page filling is uniform, hanging lines are undesirable.

2. Information about the authors (text in a separate file): Surname, First name (fully),
academic degree, rank, position, place of work, service, phone number, e-mail address.

Requirements for papers: the text of the report can be in any editor, preference is given
to MS Word 6.0 / 95-2000 and later; font — Times New Roman, size 12, book orientation,
alignment in width. Pages should not be numbered. The margins on the left, right and top
are 20 mm, the line spacing is single, the first line is 1 cm spacing (paragraph indention).
Formulas should be implemented by the built-in MSWord formula editor or as embedded
images and should be within the text file. Exclude auto-formatting of nested lists. The title
of the report is in the center of the page in bold type, without quotation marks, dots, and



underlining. Under the title of the report, the initials and surnames of authors, the name of
the organization from which the report is submitted, the city, e-mail are typed in lower case
letters. After 1 interval there is an abstract and after 1 interval there are keywords (no more
than 5) in italics. The text of the report in Russian and English is typed single space.

Only papers that correspond to the conference topic are accepted. The texts of the reports
are not edited. The decision to admit the report to participate in the conference is made by the
Organizing Committee. The duration of the report is no more than 20 minutes, speeches — no
more than 5 minutes. Illustrations for the report should be recorded on a USB Flash Drive
stick.

Following the conference results, the conference proceedings are published. The conference
proceedings assigned an ISSN, the library code of the UDC. The conference proceedings and
each article are assigned an individual DOI. The conference proceedings are located in the
Russian scientific library eLibrary.

The Organizing Committee takes over the publication of materials and other organizational
expenses for the conference. Travel, accommodation, hotel are at the expense of the
participating party. Invitation cards to the conference are not sent.

We invite you to participate in the conference and make presentations, reports and
publications.

ADDRESSES:

IOSC “Modern psychophysiology. The Vibraimage technology”
Hotel “Sputnik”,
Toreza prospect, 36, St. Petersburg, Russia

Organizing Committee
Elsys Corp,
Toreza prospect, 68, St. Petersburg, Russia, postal code 194223,
e-mail: minkin@elsys.ru;
phone number: +7 (812) 552 67 19

The format of the conference may change depends on the situation.



MmuoronpoduisHoe npeanpusitue «JICHUCy
WWW.ELSYS.RU
WWW.PSYMAKER.COM

Hayunoe uzoanue

COBPEMEHHAA IICUXOPU3UOJIOT U
TEXHOJIOI'NS BUBPOU3OBPAXKEHUA

Tpyas! 7-i1 MexayHapoaHoOn
HAy4YHO-TEXHUYECKOI KOH(pEPEHIINH,
27-28 mions 2024 r.,
Cankr-IletepOypr, Poccus

Marepua’ibl TOKJIa 0B MyOIHKYIOTCS
C YYETOM 3aMEUaHHl PEIICH3CHTOB U PEAAKIIMOHHBIX IPABOK

Nzpnarens: OO0 «MHoronpouiibHOE MPEANpUsTHE «ICUCH,
194223, r. Cankr-IletepOypr, Topesa, a. 68

Penaxrop 7. B. uoenxo
Texuuueckuil penaxrop 4. b. Jlesxuna
Opurunan-maket C. B. Kpacunvniok

IMoanucano B neyars 21.06.2024. ®opmar 70x100 1/, .
VYen. mew. 1. 31,4. Tupax 100 ox3. [Teyats ocerHast.
3aka3 Ne 132.

OrtnevaraHo B Tunorpaduu
u3arenbeko-noiurpapuueckoit pupmol «Peromey,
192007, Cankr-IletepOypr, Ha0. O6BoHOTO KaHana, 1. 40.
Ten./dakc (812) 766-05-66. E-mail: book@renomespb.ru
BKonraxre: https://vk.com/renome_spb
www.renomespb.ru
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