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OB30P NMPUMEHEHWW TEXHOJTIOM'MU BUBPOU3OBPAXEHUSA

B. A. MuHKUuH
00O «MHoronpodunsHoe npeanpuatne «3drncucy, CaxkT-MNetepbypr, Poccuns (minkin@elsys.ru).

Annomayua: IIpogeden 00630p pasnuunvix NpuUMeHeHUll MexHoI02Uul 8UOPOU30OPAICEHU.
IIpeonooicenvl sapuanmol Kraccupurayuu npumenenull cucmem subpouzobpadicenus. Ilposeden
ananu3s aumepamypsl o pasiudHbIM npUMeHeHUusM 8ubpouzobpaicenus. IIpoananusuposanst npe-
UMywecmea u HeO0CmamKu OCHOGHBIX NPUMEHEHUT] MeXHON02UU BUOPOUZ0OPAIICEHUS.

Kniouesnie cnoga: subpouszodpasicenue, 6udeo, ncuxouznonozus, cucnemvt 6e30nacHOCHIU.

REVIEW OF VIBRAIMAGE TECHNOLOGY APPLICATIONS

Viktor Minkin
ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: A review of various vibraimage technology applications has been carried out.
Variants of classification of vibraimage systems applications are proposed. The analysis of the
literature on various applications vibraimage was done. The advantages and disadvantages of the
main applications of the vibraimage technology are analyzed.

Keywords: vibraimage, video, psychophysiology, security systems.

Co BpeMEeHHU CBOETO TMOSBICHHUS TECXHOJOTHS BHOPOM300paKCHHS HAIIA MPH-
MCHCHHUC B CaMbIX pa3JIMYHBIX o0racTax HayKu, TCXHUKU U HpaKTH‘-IeCKOﬁ KHU3HU.
Texnonorus BUOPON300pakeHUs] — ITO METOJA KOMIIBIOTEpHONW 00pabOTKM BHIECO
M300paKeHVsI, BBISBISIIONIUI 0COOCHHOCTH BUOPAIUil 1 IBUKEHUH 00BEKTOB HCCIIe-
nmoBaHUs. BuOpon3o0pakeHHe MO3BOJISIET OTKPBIBATH CKPBITHIE CBOMCTBA B UCCIICHY-
€MbIX O6'I)CKT21X, B HE3aBUCHUMOCTH OT TOI'O ABJSAKOTCA OTH O6'I)CKTI)I JKUBBIMHU HJIN
HE XUBBIMU (hr3ruecKuMu 00bekTaMu. OTHOCUTENFHO OJU3KHMH aHAIOraMH BHOPO-
M300paXEHUS SABIISIOTCS TEIIIOBOE M300pakeHUE WIIM PEHTTCHOBCKOE M300paskeHIE
00bekToB. OJJHAKO TEMJIOBOE U PEHTTEHOBCKOE N300paskeHHe TPEOYIOT CrIeIIUabHBIX
(OTONPUEMHBIX YCTPOHCTB ONPEAETICHHOTO CIEKTPAILHOIO Jnuana3oHa, B TO BpeMs
Kak BUOpPOHM300pakeHHEe MOXKET OBITh MOJYYEHO W3 J000TO BUICOM300pakeHUS,
B TOM YHCIIE YePHO-0€JI0TO, IIBETHOTO, TETIOBOTO WJIM PEHTIeHOBCKOTO. O0mne pas-
HOCTOPOHHUX MPUMEHEHUH TEXHOJIOTUH BUOPOU300paskeHHst TpeOyeT oIpeaeieHHON
CHCTEMATH3aIMH, XOTS ObI JIJIs1 OTIPE/ICTICHHUS TIPEICTIOB BO3MOKHOCTH TAHHON TEXHO-
norud. B naHHOM 0030p€ 51 OCTAHOBIIOCH Ha MPAKTHYCCKUX PEATTH3AIUAX TEXHOIOTHI
BI/I6pOI/I306pa)KeHI/I$I, YKE€ HalOICAMINUX IMTPUMCHCHHUE B PA3JIMYHBIX IMTPUITOKCHUAX.



10 B. A. MuHKuH

1. MeToabl knaccudcgpukaumm NpUMeHEeHNM TEXHONOrnm
BUOpoun3obpaxxeHus

OCHOBHBIM HPUHIUIIOM KJIACCU(PUKAIMH MPHIOKEHHH TEXHOJIOTUU BUOPOU30-
OpakeHus ABIsSETCA KJIaCCH(PHUKAIUSA MO THUITY MCCIETyeMOro 00bheKTa. ITO MOKET
OBITh )KUBOUM 00BEKT (JIFO/IH, )KUBOTHBIC), OMOJIOTHYECKUI 00BEKT (pacTeHus, CEMEHa,
KPOBb...) WX HEXKUBOH (hr3HUecKUil OOBEKT (MAILIMHBI, MOCTBI, TPYOBI...).

CreayromyM MPUHIUIIOM KITacCH()UKAIMN UCIIOJB30BAHUH TEXHOJIOTHH BHOPOU-
300paskeHUsI SIBIISIETCSI KIIacCH(DUKALUS TI0 CIIOCO0Y MOMy4YeHUsT HHPOPMAaILUK OT CTa-
LHUOHAPHOM KaMepbl, MOJKIIOUYEHHON K KOMIIBIOTEPY, NI MOOMIJIBHOTO aBTOHOMHOTO
yCTpoOiicTBa, HAIPUMEP, MOOMIIBHOTO Tese(oHa.

Takxe MOKHO pa3iiu4aTh NPUMEHEHUS] TEXHOJOTHH BHOPOMU300paxeHHsI, OCHO-
BaHHbIE Ha JIOKAJIHOCTH WM TI00aTbHOCTU HCIIONB3yEeMONH CHCTEMBI, HAIPUMEP
JIOKAJIBHBIN KOMITBIOTEP, WJIM KOMITBIOTEPHAs CETh, NMEepeAaromas pe3ybTaThl iU
obOpabaTsIBaroIas pe3yyIbTaThl HAa CepBEpeE.

[MpumeHenus: BEOpOM300pakeHUsI, OCHOBaHHBIE Ha CIIOcO0e MoTyueHust HHPopMa-
UM U JIOKAJIBHOCTH, BKJIIOYAIOT B ce0sl MpUMEHEeHUs1 BUOPOM300paKeHHs, OCHOBaH-
HBIE Ha KJIacCH(UKAINN 00BEKTa HCCIIETOBAHMUS, TOITOMY MBI PACCMOTPHM X Oolee
MOIPOOHO.

2. O630p NpUMeHeHN BUOPOUN306pakeHNM KUBbIX OO BHLEKTOB

[TepBbie BUOpOM300pakeHUsT OBUIM MOJYYEHBI TPH HAOMIOJEHUU Pa3TUIHBIX
yacTelt Tena yenoeka [Munkus, llltam, 2000] u, 6€3yclIOBHO, YeIOBEK SIBISCTCS
HanboJiee MHTEPECHBIM OOBEKTOM HCCIICIOBaHUN. B HacTosmee BpeMs KOTHIECTBO
Pa3IUYHBIX TPUMEHEHUI TEXHOJIOTHMH BUOPOM300PaKEHUS, TOCBAIICHHBIX YEJI0BEKY
3aMETHO MPEBBIMIACT KOJUYECTBO BCEX OCTAIBHBIX IPUMEHEHHUI BUOPOU300paKeHUSI.

2.1. BubpousobpaxeHue yenoBeka

Cucmembi 6e3onacHocmu

[epBoii mpakTHYECKOH 3aadeid, KOTopas Oblia MocTaBlieHa epel] TeXHOJIOTHeH
BHOpOU300pakeHus, OblIa pa3padOTKa CUCTEMBI OECKOHTAKTHOTO BBISIBIICHUS T10-
TEeHIIMAIBHO OMAacHBIX Jtonei [MunkuH, 2007]. 3a 6onee yem 10 et pa3paboTku
Y TTIOCTABOK OBLIO M3TOTOBIECHO HECKOJIBKO THICSY TAKUX CUCTEM, KOTOPHIC YCITCIITHO
pelIaloT MOCTaBICHHYIO 3a/ladyy B a’poOIMoOpTax, BOK3aldax U JIPYTUX OXPaHSIEMbBIX
o0bekTax [AHucuMoBa, buparos, 2008; Munkun, Llemyiiko, 2014]. Haubomnee
3HAKOBBIM COOBITHEM [JI JAHHOTO MPUMEHEHHS OBIIO WCIOJIB30BAHUE CHUCTEMBI
BUOpOHM300paxKeHHs JUIS KOHTPOJIS Beex moceturesiedt CounHckoi OnumInabl
U BBISIBJICHUS MOTCHIMANBHO OMACHBIX M arpeCCUBHBIX MoceTuTenel [MuHKuH,
Hemnyiiko, 2014]. B HacTosmiee BpeMs CHCTEMBI BUOPOU300paKEHUS HUCTIOIB3YIOT
3 OCHOBHBIX PEXKHMa IETCKIIMU MOTCHIIMAIHLHO OMAaCHBIX JIToaei: Mukpo, Makpo
1 Mukc. Pexxum MUKPO OpHEHTHPOBAH Ha KOHTPOJb CTOSIIIUX HA OJHOM MECTE
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nojielt B TeueHne He MeHee 10 cexyHI U oOecrieunBaeT HaMOOJBIIYI0 TOYHOCTD
(2% < FRR < 10%) [Onucanue, 2019] npu KOppeKTHOW OpraHU3alUyd KOHTPOJIS.
Pexxum MuKC OpHEeHTHPOBAH Ha KOHTPOJb CTOSIIUX B OYEPEIH FIIM MEIJICHHO
uayImux el u odecrneunBaeT TouHOCTH (8% < FRR < 15%) [Onucanue, 2019].
Pexxum Makpo opHEeHTHPOBAH Ha MaKCHMAaJIBHO OBICTPYIO OIIEHKY COCTOSHUS JIIO-
Jlel B ToJINe, OH HE CTOJIb TOYEH KakK pexuMbl MUkpo 1 MUKC, OJIHAKO MO3BOJISIET
OIICHUBATh TIOBEJICHHUE YETIOBEKA, HAXOAIIETOCS B KaJApe BCETO 2—5 CEKyH[ C TOY-
Hocthio (10% < FRR < 20%) [Onucanue, 2019].

Hdemekyust ;oku

Cucrema BUOpon300pakeHNUs, OPHECHTUPOBAHHAS HA TICHXO()U3UOIOTHIECKYO Jie-
TEKITUIO JDKH, TIPEACTABIIAET CO00# OecKOHTAKTHRIN monurpad [Munkua, 2009; Onu-
canne, 2019; Choi, 2018]. OCHOBHBIM NPEUMYIIIECTBOM CHCTEM BHOPOM300paKeHHS
[0 OTHOLICHHIO K MOJUTpady SBISETCS BO3MOXKHOCTH OECKOHTaKTHOTO KOHTPOJIS,
OTHOCHTEIILHBIM HEJOCTATKOM SIBJISIETCS HEOOXOAUMOCTh MOJIJICPIKAHUS CTAOUITBHOM
OCBEIICHHOCTH TeCTUPYEeMOro. TOYHOCTh CHCTEM BUOPOM300paKEHUSI TIPH TICUXOPH-
3MOJIOTHYECKOM ACTEKIMH JKU CPAaBHUMA C KOHTAKTHBIM MOJUTPadoM, OJJHAKO BpeMsi
TECTHPOBAHUS HCIBITYEMOTO MOXKET OBbITh YMEHBIIEHO 3a cYeT Oonbion nHbopMa-
TUBHOCTH BHOPOU300paKECHUS.

UHmepebto, demekyus 110571IbHOCMU, NMCUX0/102U4ecKue ornpochl
Os151 KOHMPOJIsI NepcoHarna, onpedesieHue cnocobHocmell,
camomecmuposaHue, npogopueHmayuu u m. 0.

WNHubopMaTHBHOCTH CHTHAIIOB BHOPOM300pakKeHNUs U JJOKa3aHHAst BO3MOKHOCTD aJI-
JUTHBHOCTH CO3HATEIBHOM 1 0€CCO3HATENBHOM PEaKIiy MO3BOJISET B X0/1€ KOPOTKOTO
(3—7) MUHYTHOTO TECTHPOBaHUS ONPEACTUTH MPO(PHIH MHOKECTBEHHOT'O HHTEIIEKTa
[Munkun, Hukonaenko; 2017], ncuxojgoruueckue akUeHTyaluu JudHocTU [biank
u np., 2018], coBmectumocTh [MuaknH, 2012] wim MHOTHE IPyTHE XapaKTEPUCTUKH
JIUYHOCTH, HA BBISBJICHUE KOTOPHIX HEOOXOAMMBI Yachl MTPH MPOBEICHUH aHAIOTHY-
HBIX MCCIIEIOBAHUU MO0 APYTUM METOJUKAM.

MeduuyuHckas duazHocmuka

[IpoBenenHbIe HCCIeIOBaHUS TIOKA3AIH, YTO TEXHOJIOTHS BHOPOU300paKEHUS TI0-
3BOJIICT AMATHOCTHPOBATH IMIUPOKUI CIICKTp 3a00IeBaHUH, IPUIEM HA PAHHEH CTaIIH
ux pazurtus [bnask u np., 2012]. BectuOynspHo-amonroHanbHbIi pediuexc [Minkin,
Nikolaenko, 2008] co3agaeT XxapakTepHBIH JBUTATEIBHBIN OTIIEUATOK JJIS KaXIOU
MaTOJOTUH, aHAJIOTUYHBI OMOXMMHYECKOMY aHallu3y, JJISI BBISBICHHUS KOTOPOTO
HEOOXOMMO MPOBECTH CTaHJIAPTHBIC MCCIACAOBAHNUS KOHTPOJIBHOM IPYIIIBI U TPYII-
bl MAIMEHTOB. {1 MEAUIIMHCKUX MPUMEHEHUH TEXHOJIOTUI0 BHOPOM300paxeHUs
CIIelyeT paccCMaTPHUBaTh KaK AKCIIPECC TUArHOCTUKY, TaK KaK CKOPOCTh MOIYYCHHS
pe3ynbTara IpeBOCXOIUT OONBITMHCTBO NCIIONB3YEMBIX aHAIOTOB.
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lMcuxogpusuonozuyeckuli NpedcMeHHbIlU KOHMPOIlb

JlaHHOe TpUMEHEHHE MMeEeT BCe OOJIBIIYI aKTyaJlbHOCTh, TaK KaK Pa3BUTHUE
TEXHHUKH TTOBBIIIAET 3HAYNMOCTh YeJIOBEYeCKOro (hakTopa, Kak OJJHOTO W3 Hamboiee
3HAYUMBIX PHCKOB TEXHOTCHHBIX KaTacTpod. OMHOMUHYTHBIN TIPEACMEHHBIN KOH-
TPOJIb CUCTEMOW BUOPOM300paKEHHs OTIepaTOPOB HA aTOMHBIX cTaHIMsIX [BoOpoB,
[lle6nanos, 2018], aBuagucneTyepoB u apyrux crnenuanuctos [lllenkanosa, 2018]
TTO3BOJISCT 3HAUYNTEIHLHO CHU3UTH PUCK HEaIeKBaTHBIX ACHCTBUI TIEpCOHANa B KPUTH-
YECKHUX CUTYyaIusX M HE JOMYCTUTh HA CMEHY IIEPCOHAJ B HEAJIEKBATHOM COCTOSIHUH.

CrnopmueHbie npumMeHeHUs1 subpou3obpaxkeHusi

OnHo¥ M3 OCHOBHBIX MPOOJIEM COBPEMEHHOI'O CIIOPTa SIBJISETCS] OTCYTCTBHE Ollepa-
TUBHBIX 1 OECKOHTAKTHBIX METO/I0B KOHTPOJISI IEPETPEHUPOBAHHOCTH CIIOPTCMEHOB.
Taxxe U3BeCTHO, UTO MCUXOJOTMYECKUN HACTPOH CIIOPTCMEHA Nepe/] BHICTYILNIEHUEM
uMeeT OO0JBIIOe 3HAYCHHUE IS TOJTYYSHHUS TIPEICIBHOTO pe3ybTara. [t KoMaHaHBIX
BUJIOB CIIOPTa OOJIbIIOE 3HAYCHUE UMEET KOMaH/IHasi COBMECTHUMOCTD, ONITUMAIbHBIN
BBIOOpP CTAPTOBOTO COCTaBa, ONEPATUBHBIA KOHTPOJIb 33 U3MEHEHHEM Icuxodusuo-
JIOTUYECKOTO COCTOSHHA B TIPOIIECCE UTPHI U MPABHIIBHOCTH 3aMEH B MPOIIECCE UTPHI.
TexHonorust BUOPOU300pakeHMsI UCTIONB3YETCsI JJIsl pEIIeHUs IEPEYHCICHHBIX MPO-
osnem [JlytkoBa u ap., 2019] u ncuxopu3nOIOTHUYECKHT KOHTPOJIb B IMOJATOTOBKE
CIIOPTCMEHOB HECOMHEHHO Oy/IEeT pa3BUBATHCA B ONIDKalIIeM Oy TyIieM.

Bu6pou306pa)KeHue KaK UHCmpyMeHm uccrnedoeaHusi IUMHOCMHbIX
Xapakmepucmuk 4esiogeKa

B nocnennee Bpemst ipoBe/ieH psifl paboT, HANPaBICHHBIX HA MCCIICIOBAHUE pPa3-
JIUYHBIX XapaKTEPUCTUK JTMYHOCTH YEJIOBEKA, KIIFOUEBYIO POJIb B KOTOPHIX BBIIOTHSIET
TeXHOJIOTHS BUOponzoOpakenus [Munkun, Hukonmaenko, 2017; Minkin, Nikolaenko,
2017; Minkin, Myasnikova, 2018; Munkun, binank, 2019]. YHuKaIbHBIE BO3MOXK-
HOCTH TEXHOJIOTHH BUOPOU300paKEeHHS, TTO3BOJISIONIME COYETaTh OJIHOBPEMEHHOE
HCCIIeIOBAaHUE CO3HATEIBPHOW U O€CCO3HATEIIPHOW PEaKIINU, TTO3BOJISIOT PACKPBHIBATh
HOBBIC CBOMCTBA JIMYHOCTH YEJIOBEKA U CIIOCOOCTBOBATH PAa3BUTHIO HOBBIX MPHUIIO-
xeHul BuOpoun3oOpakeHus. [lomydeHHbIe pe3yabTaThl UCIOJIB3YOTCS MPU TECTHU-
POBaHUH MHOKECTBEHHOTO WHTEJIEKTa, TICHXOJIOTUYECKUX aKIICHTYaIHi, JeTeKIIHH
JOKH, TIPOBEJICHHSI UHTEPBBIO, IPUUEM MOTYT IPUMEHSTHCS C JIFOOBIMHU TEXHOJIOTHSIMH
MICUXOJIOTMYECKOT0 U TICUXO(PU3NOIOTUYECKOT0 TeCTUPOBAHUS.

2.2. BubpounsobpaxeHune KMBOTHbIX

B nacrosiiiee BpeMst 3T IPUMEHEHHS TOJIBKO HaOMparoT 00OPOTHI, XOTS B OyAy-
1ieM 1o o0beMaM OHM MOT'YT COCTaBUTh CEPbE3HYI0O KOHKYPEHLUIO IPUMEHEHUM,
OCHOBaHHBIM Ha BUOpOM300pakeHUH Jojiel. Bee-Taku moqu MoryT oOMeHUBATh-
cs1 BepOanbHOU MHpOpMaLUEd, U TEXHOIOTUSI BUOPOU300paKEHUsT MPUMEHSIETCS
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B OCHOBHOM [UJIs TIOJTY4€HUS CKPBITON MH(OpMAINK 0 YeJIoBeke. B To Bpems, Kak Ku-
BOTHOE HE MOKET CKa3aTh HUYET'O XO35HMHY, & TEXHOJIOIHsl BAOPOU300PaKECHUS MOXKET
YIPOCTUTH OOIIEHUE YETIOBEKa M KMBOTHOTO. Tem Ooiiee, 9TO MCTOKH TEXHOJIOTHH
BHOpon300paxeHust 0e3ycioBHO ObuTH 3asi0keHbl JlapeunbiM [[Japsun, 2001] u Jlo-
penuem [Jlopenn, 2009], koTopsle B Hauane aHAIU3UPOBAIN MOBEJIEHUE KUBOTHBIX,
a 3aTeM IEPEHOCUIIM MOJyueHHbIE BBIBO/BI Ha uenoBeka. [loaToMy ncnoiab3oBaHue
BHOPON300paKCHHS B BETCPHUHAPUHU H JTIOOUTEISIMU JKUBOTHBIX JOJIKHO TIOJTYYHUTh
pasBuTHE B OyMKaliee BpeMs.

2.3. BubpousobpaxeHne 6Monornyeckux o6LeKToB

K Ononornueckum o0bEKTaM s OTHOIIY OOBEKTHI, KOTOPbIe MMEIOT COOCTBEHHYIO
MOJIBUIKHOCTD (’KMBbIE KJIETKU, KPOBb, KHUIKOCTH), KOTOPYIO MOKHO HAaOIIONaTh IPU
YBEJIIMYCHUH B MUKPOCKOII, & TaK e 00BEKTHI MPaKTHIECKHu 0e3 COOCTBEHHOH Mo/l
BIDKHOCTH (CEMEHa, JIMCThS, YaCTH PacTeHUi ), BUOpOon300paskeHne KOTOPBIX OOJIb-
LIei 4acThlO0 ONpenesieTcsl MEXaHHIECKUMU OCOOCHHOCTSIMU Kpasi U KOHTPAacTOM
o0BekTa oTHOCUTENbHO (oHa. [Ipu Kaxymieiics HeMHPOPMATHBHOCTH MOTOOHBIX HC-
CJICZIOBAaHMH HE CIIETyeT CKEITHUECKH OTHOCUTCS K TIONY4YEHHBIM CTATUCTUIECKHUM pe-
3yJlbTaTaM, €CJIM OHHM MOKa3bIBAIOT 3HAUYMMbIE OTIMYHUS MEXIY Pa3IMYHBIMU BUAAMHU
Oumosormueckux 00beKTOB [Zanco, 2016; Venture at al, 2017], Tak kak BHyTpCHHHI
OMOXMMHUYECKHUI COCTaB MMEET BIHSIHHE Ha Te (PU3MUYECKUE XapaKTEePUCTHKH (IBET,
Bec, KOHTpacT, popMa Kpasi), KOTOpble BBISIBIsIET BuOpouzobOpaxenue. [loaTomy
BUOPON300pakeHUE MOXKET OKa3aThCsl JOCTATOYHO TEXHOJOTHYHBIM CHOCOOOM BbI-
SIBIICHHSI TEHHOMOIU(PUITUPOBAHHBIX MTPOIYKTOB, 33 CUET BIHSHUS COBOKYITHBIX (H3H-
YEeCKHUX MPU3HAKOB, HA XapaKTEPUCTUKHU BHOpon3oOpaxenus [Zanco, 2016].

2.4. BubpounsobpaxeHne HeXXMBbIX 0O EKTOB

Taxk kak, mpakTu4decku Bce (hru3mueckre 0ObEKTHI HAIllEro MUPa UMEIOT BUOpAIIUU
WJTH TICPEMEIICHIS, TO MOKHO Ha0II0aTh BUOPON300pakeHNE IPAKTHICCKA JTI000TO
o0bekTa. Hannuue u kauecTBO BUOPOM300paKEHUS 3aBUCHT TIPEXKJIC BCETO OT CPEIICTB
HaOtoneHus. EcTecTBeHHO, 4TO Ui HAOJFOICHHS O0BEKTOB, UMCIOIINX OOJIBIINE
BHUOpAIMU, HAPUMEP, PAOOTAIOIIMH JBUraTellhb aBTOMOOWIIS WM BUOpAIMH MOCTa,
CJIeIyeT MCIIOJIb30BaTh CTaHIAPTHBIC TEJICBU3MOHHBIC KAMEPHI, B TO BpeMs KakK s
(uKkcanuu BUOpAIIUU OMIOP MOCTA MOXKET UCIIOJIb30BATHCS MUKPOCKOIL. [Ipu 3ToM Juist
HEXUBBIX 00BEKTOB (KaK M JUIsl )KUBBIX) BUOPOM300paKEHHE MTO3BOJISIET BEIYHUCIISTh
Y MCIIOJIh30BATh HE TOJILKO MEPUOIUUECKUE TIEPEMEICHNS, HO U MaKpoIiepeMeIeHHUE,
HalpuMep UCIOIB30BaThCS Ul peryIrupoBaHus gopoxHoro nsmwkeHus [NikeiBP,
2017]. IpyruM BO3MOXKHBIM CIIOCOOOM HCIIOJIB30BaHUS BUOPOU300paKCHUS SBIISI-
eTCsl MpeliCKa3aHue 3eMJICTPSICEHUM U KOHTPOJIb 32 CEMCMUYECKON aKTUBHOCTHIO
[VibraEarth, 2016]. He uckiroueHa BO3MOXHOCTh HHPOPMATUBHOTO TIPUMEHEHUS
BHOPOU300paKCHHSI B aCTPOHOMHUH U JUCTAHIIMOHHOM 30HUPOBAHUU 3EMIIH, TaK
KaK HaKoIUIeHHe HH(popMaluu 00 yIalIeHHbIX MAKPOOOBEKTAX MOXKET MPEBOCXOIUTh
TPaIUIIMOHHBIE CTIOCOOBI UX HAOIIOCHHMS.
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2.5. HabnrogeHune 3a MUCTUYECKUMMU AABNIEHUAMUN

HNMeHHO TO, 4TO BUOPOM300paKEHUE SBISCTCS Cyry0O TEXHHYECKOW U (usmue-
CKOM TEXHOJOTHEH W3MEpPEHHs XapaKTePUCTHK MEXaHUYECKUX TepeMeIIeHuid 00b-
€KTa, MO3BOJISICT BU3YalM3UPOBATh SBJICHUS, KOTOPhIC HE BCErJa MMEIOT HAyuyHOE
W 0JHO3HauHOe oOBsicHeHue. Ilpu 3TOM crepyeT yaensiTh oco0oe BHUMaHHUE YCIO-
BUSIM TIPOBEJICHUSI dKCIIEpUMEHTa (ITOBTOPIO, UYTO BUOPAIIMHU €CTh Y JTFOO0OT0 00bEKTa,
WX BH3YaJH3alusl 3aBUCUT TOJILKO OT CPEJICTB HAOIIOJCHHUS) M BBIBOJIAM, KOTOPBIC
JICJIAl0TCS Ha OCHOBE MOJIYYCHHBIX JIAHHBIX. TeXHOJIOTHs BHOPOU300paKEHHSI B CHUITY
3aJI0’)KEHHBIX B HEE MAaTEMaTHUECKUX (POPMYJIT C BEICOKOH YYBCTBUTEIHHOCTHIO BBISIB-
JISICT IEPUOMYCCKHIE U CTOXACTHUCCKUE BUOPAIIMU B TFOOOM JIBIDKCHHH, & U3MCHEHUSI
B BUOpALUAX MOTYT CBHJETEIHCTBOBATh O PA3IMUHBIX U3MEHEHHIX COCTOSHHS 00b-
€KTa, KOTOpPhIC HE BCETJa TaK K€ 3HAYUMO MOTYT OBITh BBISIBJICHBI JPYTUMHU (QU3U-
YeCKMMHU MeToJaMH. IMEHHO BBICOKAsi YYBCTBUTEIBLHOCTh K U3MEHEHUIO COCTOSHUS
MPUBJIEKAET UCCIIE0BATEICH, 3aHUMAIOIIMXCSl H3yUYEeHUEM Pa3IMYHBIX HEOObsICHU-
Mbix seienuit [Debertolis, Gulla, 2017]. Bce pe3ynbrarsl, ojiy4aeMble CUCTEMOMN
BHOpOM300paKEHUS, UMEIOT YeTKUH (PU3MUECKHUI CMBICI, TaK KaK CUCTEMa BUOPO-
M300paXKEeHHUsT PETUCTPUPYET TOJIBKO (husnveckue seieHus. [IpaBuiibHas OpraHu3aius
AKCIIEPUMEHTA U YETKOE CJICJIOBaHHE PEKOMEHAIUSAM IO MPUMEHEHHUIO MMO3BOJISET
HCCIIeIOBATEIISIM JIeJIaTh KOPPEKTHBIC BHIBOJIBI U3 MOJYUYECHHBIX PE3YJIbTaTOB.

3. Ouckyccua

JlaHHBII 0030p sIBIII€TCS BTOPBIM 110ciie padoTel [MunkuH, 2007], B KOTOPOM OIH-
CBIBAIOTCS PA3JIMYHbIC IPUMEHEHUS CUCTEM BHOpou3o0paxeHus. EcrecTBeHHO, 4TO 3a
MpoIIEAIIee ¢ IEPBOH MyONUKALUU BpEMsl, KOJIMYECTBO MPAKTHYECKH UCTIOIb3YEMBIX
MPUMEHEHUH HECKOJIBKO yBeNMUMiIock. B padore [MunkuH, 2018] 6butn npoananu-
3UpOBaHbl IPUUNHBI HETOPOIUIMBOCTH PAa3BUTHUS TEXHOJIOIMH BHOPONU300paKEHUSI.
Bonpias yacTh HOBBIX MPUMEHEHHH ObUTa TpeasiokeHa MOJIb30BATENIMHU CUCTEM
BUOPOU300paXKeHHsI, KOTOPbIE TOJy4Yald HOBBIC PE3ybTaThl, PACHIMPSIOLINE BO3-
MO>KHOCTH CYLIECTBYIOIUX IporpaMM. CKopee BCero, Takasi TCHISHINS Oy1eT UMETh
MECTO U B OyAyIleM, €CIIM HE H3MEHUTCS CYILIECTBYOLIast OM3HEC MOJIeJIb KOOIEepaLuu
Oncuc — [NaprHepsl. Ha nanHblii MOMEHT pa3pabOTUYNKN CUCTEMBI BUOpOM300paKe-
HUS (KOMOaHHUS DJICHC) B OCHOBHOM OPHUEHTHPOBAHBI Ha TEXHUYECKYIO MOAJIEPKKY
MapTHEPOB, JOCTI)KEHUE JYUIINX TEXHUUYECKUX PE3yJIbTaToB (yBeJINYEHUE OBICTPO-
NeHCTBYS, CHUKEHHE 3arpy3KH MPOLECcCopa, MOBBIIIIEHNE TOYHOCTH, OCBOEHHE HOBBIX
w1athopM H T. 1.), YTO TpeOyeT 3HAUUTENbHBIX pecypcoB Dicuca [Munkus, 2018].
OnHako, CKOPOCTh Pa3BUTHS IPHIIOKEHUN MOXKET ObITh 3HAUUTEIIBHO YBEJIUUEHA IIPH
TMOSIBJIICHNH TI00aIbHOTO OM3HEC HHBECTOPA, KOTOPHIN CMOXKET O0BEINHUTH PA3BUTHE
BCEX HAIIPaBJIECHUN B paMKaX OJHOM KOMIIaHUU.

BbiBogbl

3a npoueauiee BpeMs mocie nojaadu nepporo narenta [Munkus, [ltam, 2000]
TEXHOJIOTHUs BUOpOU300pakeHsI MEIJICHHO, HO BEPHO Pa3BUBACTCS B PA3INYHBIX
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HanpasiieHus1X. CTaHeT JIM 5TO pa3BUTHE NPOPBIBHBIM, a TEXHOJIOTHS BUOpOn300pa-
JKEHUSI MacCOBOW OyJeT SICHO B OnmKaiie HeckoabKo JieT. [loka ee TexHu4eckue
cBolcTBa (OECKOHTAKTHOCTH, HHPOPMATUBHOCTD BECTHOYIIPHO-IMOIIMOHATHHOTO
pedrexca, mpocToTa MOAyueHUs: HHPOpMAMU) 00ECIIeUnBaIOT el TPEUMYIIEeCTBO
HaJ[ IPYTUMHU TEXHOJIOTUSMU MICUXO(U3UOIOTUYECKON neTekiuu. Ho Texauveckuit
mporpecc He cTOuT Ha Mecte. Ckopee BCero, ecliu B TeueHue ommkanmux 10 et He
OyZIeT clenaH MpOphIB K MAaCCOBBIM NPUMEHEHHSM, TO TMOSBITCS MOIIHBIE KOHKY-
peHTBl. BO3MOXHO 3T0 OyIyT TEXHOJOTHUH HCIOIb30BaHHUS OTPA’KEHHBIX 3JIEKTPO-
MarHuTHBIX BOJH [Zhao et al., 2016], koTOpble HAYMHAIOT HCTIOJIH30BATHC IS
MCUXO(PU3NOIOTHIECKON JETEKIINH, @ BO3MOYKHO, TIOSIBUTCS YTO-TO MPUHIIUITHAIBHO
HOBOE U Hen3BecTHOE. [ peueckuit punocod [Iporarop yrBepxaan, 4To 4eIOBEK SIB-
nsieTcs Mepoit Beex Bemed. [loaTomy nccneoBanue 4enoBeka Kak 00beKTa, BCeraa
OyZIeT OCHOBHOM II€JIbI0 HAYKH, & TEXHOJIOTHS BUOPOU300paKeHUS TOIBKO CTYIICHbB-
Ka B €ro U3y4eHHH.
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Abstract: The results of a comparative assessment of the parameters of the vibraimage of
the head and body of persons performing simulated operator activity on the psychophysiological
simulator are given. According to the parameters of amplitude, frequency, symmetry, spatial and
temporal parameters of the mathematical processing of human body oscillations, new integral
indicators for the assessment of behavioral reactions have been developed. Their changes are
shown under different operating modes on the simulator, high correlation with the integrated
parameters of the facial vibraimage. This allows an assessment of the current psychophysiological
state, depending on the possibility of placing the means of video recording using both video
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BBepgeHune

Cy1iecTByeT MHOXECTBO TTpodeccuii, CBSI3aHHBIX C B3aUMOJCHCTBHEM YeJIOBEKa
C TEXHUYECKUMH U WHPOPMAIUOHHBIMHU CpPEACTBAMH, OIINOKHA pabOTHHKA B KOTO-
PBIX MOTYT NMPUBECTH K HEOIArOMPUSATHBIM MocieAcTBUsIM. OCHOBHOW MPUYHHON
SBJISIETCS HE COOTBETCTBUE TPEOOBAHUSAM JESITEIHHOCTH TEKYIIETO/aKTyalbHOTO
MCUXO0(QHU3UOIOTUYECKOTO COCTOSIHUS paboTHUKA. Tak pa3BUTHE COCTOSIHUS MOHO-
TOHUHU Yy ONEpaTOPOB OJOYHBIX IIUTOB YNPABIECHUS ATOMHBIX 3JIEKTPOCTAHIIMHI MO-
KET CHIKATh (DYHKIIUU TIaMSITU, BHUMAHHUS, PACIIPEICIICHIS] BHUMAaHUS, TIEPIEHIUN
n 1p. Ta ke onmacHOCTh CYHIECTBYET AJIsSl IMUCIETYEPOB I'pakATaHCKOW M BOECHHOM
aBuaruu. COou B paboTe TEXHUYSCKUX U MHPOPMAITMOHHBIX CHCTEM MOTYT IpH-
BECTH K M3MEHECHHIO ICUXO3MOLHOHAIBHOTO COCTOSIHUSI paOOTHHUKA BIJIOTH 10
YPOBHS, KOT/Ia OH TepsieT CIOCOOHOCTh MPABUJIBHO BBIMOJHATH HEOOXOIUMBIC
JNEWCTBUS U JaXe MpeKpamaer ux. MHOTHE BUABI MPO(PECCHOHATBHON TeSITeb-
HOCTH CBSI3aHBI C JOCTATOYHO CTEPEOTHUITHBIM Ha0OPOM MEWCTBUHN (BKIIFOUII, B3I,
Hakaj, epeBUHYI U 1p.). Eciau akTyanpHOE ICUXO(PU3HOIOTHIECKOE COCTOSTHUE
pabOTHHKA HE COOTBETCTBYET TPEOOBAHUSIM JEATEILHOCTH B CIEICTBUE, HAIPHU-
Mep, YTOMIIEHHUS WJIN TTOBBIIIEHHOTO TICHX09MOIIMOHAIFHOTO HAINPSIKEHHSI, CTEPEO-
THITHBIE JIEWCTBUA MOTYT HapyMIaThCs MO CKOPOCTH BBITIOJHEHUS, MOPSIIAKY U IP.
To ecTb camu fmelicTBUS (MTOBEIEHUECKHE PEAKIIUN) MOTYT SIBISATHCS WHINKATOPOM
HE COOTBETCTBHS TEKYIIETO MCUXO(PHU3NOTOTHIECKOTO COCTOSHUS TPeOOBaHUIM
NeATeTbHOCTH.

[ToaToMy pazpaboTka METOIOB M KPUTEPHUEB IJIsT KOHTPOJIS TEKYIIETo MCUX0(pu-
3MOJIOTHYECKOTO COCTOSHUS TPU BBHIITOTHEHUN MPOQPECCHOHATBFHON AeSTEIbHOCTH
SABJISIETCSl aKTyaJlbHOW 3ajjauyedd MPUKIATHBIX MEIUKO-TICUXOPU3NOIOTHYECKUX
uccnenoanuii. Hanbosee mepcreKTUBHOM Ui penieHus TaHHOM 3aj1ayu, Mo Ha-
IIEMy MHEHHUIO, SIBJISICTCSI TEXHOJIOTHsI BUOpou3oopaxenus [1]. O0 3ToM CBUAETEIb-
CTBYIOT HE TOJIBKO MHOTOYHCIICHHBIC Pe3yibTaThl e¢ dPPEKTUBHOTO TPUMEHEHUS
B 3ajauax npodaiinunara, Ho U uccienoBanuil crnenuanuctos ®BI'Y 'HI[ ®MBI]
uM. A. U. BypHassHa npu oljeHKE TeKyIIero ncuxo(u3noIorndecKoro COCTOSHUS
paboTtaromux Ha cuxodu3nosorunueckom TpeHaxepe [2]. boiio ycranoBieHo, 4To
napaMeTpbl MUKpOKOJICOAHUI TOJIOBBI YEJIOBEKA, PETUCTPUPYEMBbIE C HCIIOIb30Ba-
HueM BEB-kxamepsl, BBICOKO KOPPEIUPYIOT ¢ MapaMeTpamMH dJIeKTpopu3noIoruye-
CKHMX CHUTHAJIOB M KaueCTBOM BBIITOJIHEHUS MOJEIUpPYyeMol aesTenbHocTH. OqHAKO
B YCIIOBHSX PeajJbHOTO MPOU3BOACTBA pa3Mmemienne BEB-kameps! BONM3M snnma
paboTHHKA MOXKET ObITh HE BCEI/1a BO3MOKHBIM HM3-32 OCOOEHHOCTEH OpraHU3aluu
pabouero mecta. B psange ciayuyaeB Gosee neaecooOpa3HbIM MOKET OBITH YCTaHOBKA
BHJIEOKaMephl, (PUKCUPYIOIIEH BCe Telo PabOTHUKA, TO3BOJISIONIEH OIEHUTh H3Me-
HEHUeE MOBEJIEHYECKON PEaKIInH.

Leabi0 HACTOSAIIETO MCCIIEAOBAHUS SBISJIaCh pa3paboTKa KPUTEPHUEB OIECHKH
MOBEJICHUYECKUX PEaKIMi JINI, BBITTOJHSIONAX MOJIEIIUPYEMYIO OMEepPaTOPCKYIO
NeATeNbHOCTh Ha MCUXO()U3MOIOTHIECKOM TPEHaKepe, N0 AaHHBIM TEXHOJOTUHU
BHOPON300paKCHHUS.



MCMOMb30BAHNE BUEPOM30EPAXEHHS MPY OLEHKE NOBEJEHYECKUX PEAKLIMM YENOBEKA... 19

MaTtepuanbl 1 meToAbl

Uccnenosanus nposonunuck B pamkax Poccuiicko-Hopsexckoro CoTpyaHu-
YecTBa [0 BONpOcaM peadMIUTalui pajnalMOHHO-ONacHbIX 00bekToB Ha CeBepo-
3amane Poccum (koHTpakT NeM 18-15/02 ot 23.02.2015 1.). B xauecTBe Momenu
OTEePaTOPCKOM 1eATETbHOCTH MCIOIb30BaJICA IPOrpaMMHO-aNNapaTHBI KOMIUIEKC
(ITAK), peanusyronuii HHTEPaKTUBHBIC UMUTALIMOHHBIE 00Y4YalOLINe UIPbI C OHOJIO-
TUYECKOW 00paTHOM CBS3BI0 B BUPTyAIBHOH Cpele ¢ MmapajuleIbHON perncTpanuei
napaMeTpoB MOJEIUPYEMOU JEeSTEIFHOCTH B AJIEKTPOPHU3NOIOTHUECKUX MToKa3aTe-
nent. [TAK paszpaboran cnenuanucramu OBI'Y 'HI[ ®MBI] um. A. U. byprHa3zsuna
coBMmecTHO ¢ coTpynaukamu HMMMBDB (r. HoBocubupck). ITAK nmpegnaznHaueH
JUTSL TICUXO(U3NOIOTHIECKON TpeHaXKEPHOHM MOATOTOBKH crienuanucToB LlenTpa mo
oOpalleHuio ¢ paanoakTuBHbIME oTxogamu (PAO) — oTnenenue ryba AnapeeBa
C3L «CeBPAO» — dunmana GI'VII «PocPAO» (nanee «CeBPAO»), yuacTByromumx
B OIl€palUsX 10 00paleHUIO ¢ OTPaOOTABIINM AJEPHBIM TOIUIMBOM.

[cuxoduznonornveckas MoJroTOBKa HalpaBiieHa HA pa3BHTHE MPOCTPAHCTBEH-
HO-BPEMEHHOM KOOpAMHAIMHU, KOOPANHALMOHHO-/IBUTaTEIbHOTO B3aUMOIEHCTBHS,
MOBBILIEHUE CTPECCOYCTOMYMBOCTH, COBEPIICHCTBOBAHUE XAaPAKTEPUCTUK BHUMAHUS
n namaTu. OHa peanu3yeTrcss Ha OCHOBE BBIITOJIHEHUS UTPOBBIX 3a7a4, MOJEIUPYIO-
mux paboTy MepcoHaja Mo meperpy3ke HeKOHAMIMOHHBIX 0TpabOTaBUIMX TEIUIOBBI-
nensitonx c6opok (OTBC) Bogo-BOASHBIX PEAKTOPOB YTUIM3UPOBAHHBIX aTOMHBIX
IIOJIBOAHBIX JIOAOK C MCIIOJIb30BAHUEM IICUXO(U3HOIOTUYECKUX aHAJIOTOB YCJIOBUI
peanbHON J1eATeIbHOCTH, BOCCO3/1aBAEMBIX C TIOMOIIBIO TEXHOJIOTHH MOTpYyXkKaroIien
BHUPTYaJbHON PEATLHOCTH.

B [TAK peanmn3oBaH OOBIYHBIN W CTPECCOBBIM (OTpaHHYCHUE BPEMEHH PaOOTHI
Y BHEIIIHUE 3BYKOBBIE TOMEXM) PEKUMBI Pa30OpKH KOHTeWHepoB. s Buaeo3anu-
CH JIMIIa TPEHUPYEMOro/TeCTUpyeMoro ucrnoib3obaiack BEb-kamepa, Buaeo3anucu
Tena — cOOKy pacrnolioskeHHas Bujeokamepa Panasonic HC-V770. Buneosanucu 00-
pabaThIBAINCh C UCTIOIB30BAHUEM TEXHOJIOTHH BHOPOM300paKEeHUs, pean30BaHHON
B nporpamme Vibralmage 8 PRO [3]. Buneozanucu nuna oOpabaTbiBaInch B COOT-
BETCTBHU C YCTAaHOBKAMH MPOTrPaMMBbI sl pexkuMa Mukpo. OnTHUManbHbIe YCTAHOBKH
U1 pexxnuMa Makpo noadupanuchk CienualucTaMy IPeanpusITHs DIICHC.

B uccnenoBaHusAX MPUHAIO ydacTHe 6 YeOBEK, BBIOIHSIBIINX JAEATEIbHOCTH
B 00bruHOM pexume (peskum ®OH) u B ycnoBusx Hanuuus aeuuutra BpeMEHHU
MIpH BO3/IelicTBUH 3BYKOBBIX momeX (pexum HAI'PY3KA). Beero Obuto mpoBeneHo
118 yenoBeko-ucciae 0BaHUI.

Pe3ynbTaThl uccaenoBaHNs aHAJIU3UPOBAINCH C MCIOJB30BAHUEM IMPOTPAMMBI

STATISTICA v.8.0.

Pesyn bTaTbl UCcrnenoBaHuA

J1st OleHKH TICUXO(PU3HOTIOTHYECKOTO COCTOSHUS TPEHUPYEMBIX/TECTHPYEMBIX
10 JJAHHBIM BHJICO3AMKMCH JIMIIA UCII0Jb30BaIMCh HHTEIPUPOBAHHBIC [TaAPaAMETPhl BU-
OpomsoOpaxenus: ypoBeHb ctpeccupoBaHHocTH (Yp_CTp), ypoBeHb CTaOUIBHOCTH
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(Yp_Cr), ypoBens aktuBanuu (Yp_AKT), ypoBeHb camoperyisinun (Yp_Cawm), pac-
CUUTHIBAEMBIC T10 MTapaMeTpaM BHOPOH300paKeHU JIMIIA YesioBeka [2, 4].

Ha pucynke | moka3ana BuOporpamMMa Tejia TPEHHPYEMOTO/TECTUPYEMOTO s
Pa3IMYHBIX BHJOB IMOBEACHUYECKUX peakuuil. [locKkonbKy yrpaBieHne MOJENbIO OCy-
LIECTBIISIETCS C MCIIOJIb30BAaHUEM JKOMCTHKA, HAnOoJIee aKTUBHOM SIBJISIETCS] 00JIACTh
PYKH TPEHUPYEMOTO/TECTHPYEMOTO.

g

- ,% /

a b

Puc. 1. BubpounsobpaxeHue TeCTMpyeMoro npu HU3Kon (a) u Bbicokom (b)
AKTVBHOCTM ABVKEHWS!

Bcero texHonorusi BuOponszodpakeHus perucrpupyet dosee 40 nmapameTpos, OT-
PaKAIOMINX Pa3JIMUHbIC BUABI JBIKECHHS M BHOPALIUK, U Pa3/ICICHHBIX HA 4 OCHOBHBIC
TPYMIIBl TApaMeTPOB BUOPOM300pakeHus: A — mapaMeTpsl aMIUIMTy1el; F — mapa-
METPBI YaCTOThI; S — MapaMeTpbl CHMMETpUH; P — npocTpaHCcTBEHHbBIE M BpEMEHHbIE
napameTpbl MaTeMaTHUeCKol 00paboTku [3]. [l OLlEHKH MOBEJICHYSCKUX PeaKinui
MO JJAHHBIM BHUJICO3AIHCH Tella TPEHUPYEMBIX/TECTUPYEMBIX MO YKa3aHHBIM TpyIIamMm
rmapaMeTpoB BUOPOM300PaKCHUS C MCITOJIb30BaHUEM (haKTOpHOTO aHanm3a [4] ObLIH
MOCTPOEHHI 4 HOBBIE MHTErpUpOBaHHBIe apameTpa A, F, S u P. ®axTopHsIii ananmn3
MPOBOJIUIICS TI0 IEPBUYHBIM MTapaMeTpam, JOCTOBEPHO Pa3IUUAIOIINM PEXKUMBI pado-
o1 ®OH 1 HAT'PY3KA.

VY CcTaHOBIICHO, YTO CYLIECTBYET 3 THUIIA IOBEACHUYECKUX PEAKLIUI [IPU BHIIIOJHEHUI
MOJICIUPYEMOH JeSITEIbHOCTH, BBIMOJIHAEMON B pa3HbIX pexumax: Tum 1 — Tunmy-
HO xapakTepHble it pexkuma POH, Tun 2 — TUNHYHO XapaKTepHBIE I peKUMa
HATPY3KA, Tum 3 — BcTpedaeMbie B 000X pekuMax (puc. 2).

Ha pucynke 3 npuBe/icHbI CpeJIHHE 3HAUCHHS MWHTETPUPOBAHHBIX MMapaMeTPOB A,
F, S u P nnis pa3nuuHbIX yClIoBUil BHIIOTHEHUS! MOACTUPYEMOH NeSITETLHOCTH.



MCMOMb30BAHNE BUEPOM30EPAXEHHS MPY OLEHKE NOBEJEHYECKUX PEAKLIMM YENOBEKA... 21

Root 1 vs. Root 2
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H Tun1

4 A Tvn 2
-4 -3 -2 -1 0 1 2 3 4 5 ¥ Tun 3

Root 1

Puc. 2. PacnpegeneHne TUNNYHbIX NOBEOEHYECKNX peakUmii B OCAX KaHOHUYECKMUX
OVCKPUMUHAHTHBIX (PYHKLMIA
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Puc. 3. CpefHue 3Ha4yeHns KpUTepres OLEHKM NMOBEAEHYECKUX peakLnii Npy pasnmnyHbiX
pexunmMax paboTbl Ha NCUXOPU3NONOrMHECKOM TPEHaXKepe
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Kak crnenyet u3 npuBEIEHHBIX PE3YIbTATOB, Ul (JOHOBOTO PEKUMA XapaKTEPHBI
HU3KHUE 3HadeHus aMIumtyabl (A), yactotsl (F), nucniepcuu (P) u Beicokue cumme-
TpuH (S) B KojeOaHUU Tena TPEHUPYEMOT0/TeCTUPYEMOTro. Y pOBEHb MOBEIEHYECKON
AKTUBHOCTH SIBJISIETCSI HU3KUM M COOTBETCTBYET 3aJladaM, pPeliaeMbIM B HMUTAI[MOH-
HOM Mozenu nesrenbHocTH. B pesxxumve HAI'PY3KA nosslnaercs ypoBeHb ICHX03-
MOLIMOHAJIBHOTO HANPSKEHUsI TPEHUPYEMOr0/TECTUPYEMOr0, YTO HAaXOAUT OTpaske-
HUE B YXYIIICHUH NTapaMeTPOB MOBEACHUECKON peaKlnU: YBEIUUYEHUN aMILTUTY/IbI,
YacTOThl ¥ PaBHOMEPHOCTH JBUKCHHUH, CHH)KEHUU WX CUMMETpUYHOCTH. OgHAKO
B 000UX peKUMax paboThl BCTpEYarOTCs MOBEACHYECKHE PEAKLIUU CO CpEeIHEe HHTEH-
CHBHOCTBIO TTApaMETPOB ABM)KECHUH.

B3anmocBsa3b nmapameTpoB BHOpOM300pakeHUsl JULA M Tejla TPEHUPYEMBIX/
TECTUPYEMBIX OLCHHBAJIACh C MCIOJIb30BAHNEM KaHOHHUYECKOTO KOPPEISLHOHHOTO
aHanm3a [5]. YcTaHOBICHA BBICOKAS B3aMMOCBSI3b CPAaBHUBAEMBIX TTAPaMETPOB: KO-
(UIMEHT KaHOHUYECKOW Koppelsiuu sBisieTcs BeIcokuM (R = 0,84) u mocToBepHbIM
(Xu-kBagpat = 74,5, p = 0,0000001). dakxTopHas cTpyKTypa KaHOHHYECKOH mepe-
MeHHO# Root 1, cooTBeTcTByOmas naHHoMy R, mpuBeneHa B Tabmmuie 1.

Tabnwuua 1

dakTopHasi CTPYKTypa KaHOHUYECKOW NepemMeHHON napaMmeTpoB BUGPON3oGpakeHus nuua
1 Tena BbINOSHAOLWMX MOAENMPYEMYIO AeSTENbHOCTb

MapameTpbl BUGpOU30GpakeHUAa nuua Root 1
YpoBeHb cTpeccupoBaHHocTu, Yp_CTp, ycn. eq. 0,70
YpoBeHb ctabunbHocTn Yp_CTab, ycn. en. -0,45
YpoBeHb akTmBauum Yp_AKT, ycn. eq. -0,49
YpoBeHb camoperynsuumn Yp_Cawm, ycn. eq. -0,12
MapameTpbl BUGpOU3ooGpaxeHna Tena Root 1
VHTerpupoBaHHas amnnutyaa ABWXKeHUA A, ycn. eq. 0,77
WHTerpmpoBaHHas 4actota ABwxeHun F, ycn. eq. 0,43
WHTerpvpoBaHHasi CUMMETPUSA ABWXKEHUW S, ycn. en. 0,31
MHTerpmpoBaHHas gucnepcusi ABvxkeHun P, ycn. eq. 0,31

W3 npuBeneHHbIX JaHHBIX CIEAYET, UTO YEM BBIIIE YPOBEHb CTPECCUPOBAHHOCTHU
TPEHUPYEMOT0/TECTUPYEMOTO, COMTPOBOYKIAEMBII CHIDKEHHEM CTAOMIIBHOCTH TICHXO-
(PM3HOJIOTMYECKOTO COCTOSIHUS, CHIDKEHUEM YPOBHEH aKTHBAI[MM U CAMOPETYJISIINH,
TEM BBILLIE aMIUTUTYAa, YACTOTA, TUCIIEPCUS U aCUMMETPUsI IBIKCHU.

OTO0 TO3BOJISET, B 3aBUCUMOCTH OT BO3MOKHOCTH Pa3MEIeHHs CPECTB BHIEOPE-
THCTPAINH, JUIsI OIICHKH TEKYIIETO MCUX0(U3NOIOTHIECKOTO COCTOSIHUSI HCIIOJIB30-
BaTh KaK 3aIuCh Jinlla pabOTHHUKA, TaK U €ro Tea.
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KPUTEPUN PAHHEIO BbIABJIIEHUA NMCUXOCOMATUYECKUX
PACCTPOWUCTB MO NAPAMETPAM BUEPOU30OBPAXEHUA
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Annomayusa: Iloxasano, umo mexnHono2us uOpoOU306paANCeHUs ANAEMC s NePCneKmusHbIM
cpedcmeom 07isl pazpadbomru Kpumepues pannell OUa2HOCMUKY NCUXOCOMAMUYECKUX PACCMPOUCME
6 3a0a4ax cO8ePULEHCBOBANUS MEOUYUHCKO20 0becneyenus pabomaiowux 8 HeO1a2onpUsmHuIX
yenosuax. Paspabomannvie ghopmanuzosannvie Kpumepuu u pewiaowjue npaguia no380aai0m
8 PAMKAX YCMAHOGICHHBIX 02PAHUYEHUL C NPUEMTEMbIM YPOGHEM OUUOOK PACNO3HABAMb HanuYle/
omcymemeue 2unepmonudeckoll 0oe3nu, 6oNe3HU HCeryOOUHO-KUUEYHO20 MPAKMA, ONOpHO-06U-
eamenvroeo annapama, obmennvix npoyeccos. Ilosvluienue mounocmu Gopmanuz08aHHbIX Kpu-
mepues u peualowux npaguil panHel OUaeHOCMUKY NCUXOCOMAMUYECKUX PACCMPOUCME CE53AHO
¢ npuMeHeHueM UCKYCCTBEHHbIX HeUPOHHBIX Cemell.

Kniouegwie cnosa: Texnonozus 6ubpouzoopadicenus, ncuxocomamuyeckue paccmpoucmada, Kpu-
mepuu panHezo 8bIAGIEHUA, peulaloujue Npaguld, UCKYCCMEEeHHbIe HeUPOHHbIe cemu, pabomaroujue
8 HeONA2ONPUATNHBIX YCIOBUSX.

CRITERIA FOR EARLY DETECTION OF PSYCHOSOMATIC DISORDERS
BY VIBRAIMAGE PARAMETERS

T. M. Novikova', A. F. Bobrov?, A. A. Kosenkov?, V. Y. Shcheblanov?
1 “Central health-sanitary unit Ne 91” FMBA of Russia, Lesnoy city, Russia
(novikova-tan@mail.ru);
2 State Research Center — Burnasyan Federal Medical Biophysical Center of Federal Medical
and Biological Agency (SRC — FMBC) of Russia, Moscow, Russia.

Abstract: It is shown that the technology of vibraimaging is a promising tool for the development
of criteria for early diagnosis of psychosomatic disorders in the tasks of improving the medical
supply of workers in unfavorable conditions. The developed formalized criteria and decisive rules
allow to recognize presence/absence of hypertensive disease, diseases of the gastrointestinal tract,
musculoskeletal exchange processes. Increase of accuracy of formalized criteria and decisive rules of
early diagnostics of psychosomatic disorders is connected with application of artificial neural networks.

Keywords: Vibraimage technology, psychosomatic disorders, early detection criteria, decisive
rules, artificial neural networks, working in adverse conditions.

BBegeHue

[Icuxocomaruka (rped. psyche — nymia, soma — TeJN0) — HAIpaBICeHUE B Me-
AUOWUHC W MNCHUXOJIOTUH, 3aHUMAIOIICCCA M3YUCHHUEM BJIIMAHUA NCHUXOJIOTUYCCKUX
(IpenMyIIeCTBEeHHO MCUXOTEHHBIX) (JaKTOPOB HA BOSHHKHOBEHHUE U MOCICAYIOILYIO
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JUHAMHKY coMaTHU4eckux 3abosneBanuil [1]. B ocHOBe nmoboro ncuxocomaruue-
CKOT0 3200JI€BaHUS JISKHUT PEaKIHs OpTaHu3Ma Ha DMOLHUOHAIHHOE MepeKNUBAHUE,
COMPOBOXKIAIOIIASCSH (PYHKIIMOHATBHBIMA U3MEHEHUSAMHU M MaTOJIOTMUYCCKUMU U3Me-
HEHUsMU B opraHe. [IpoOiaemMol B3aMMOCBS3H MCUXOJIOTHUECKOTO U COMAaTHUECKOTO
KOMITOHEHTOB yUY€HBIC 3aHMMAIOTCSI BEKaMHU CO BpeMeH Apuctorens u | ummoxpara.
Pazpaborano moctaTouHO OOJBIIOE KOJMUECTBO MOJEEH M TEOPH BO3SHUKHOBEHHS
MICUXOCOMATHYECKUX 3a00ICBaHUIMA.

JlaHHBIC MEUIIMHCKON CTAaTHUCTHKU CBUICTEIBCTBYIOT, YTO 70 70% IManueHTos,
oOparmmaronmmxcs 3a MEIUIIMHCKOW MTOMOIIBI0, CTPAAAIOT TICHXOCOMAaTHIECKUMH 3a-
6oneBanmsimMu. K Hambomee pactpocTpaHeHHBIM 3a001€BaHUSAM OTHOCSATCS: THIIEPTO-
HUYecKas 00JIe3Hb, UIIEMUYecKas 00JIe3Hb cep/iiia, OpOHXUATbHAS ACTMa, Pa3IMYHbIC
BHJIBI IEPMATHUTOB, CaXxapHbId AMa0eT, s13Ba KEIyAKa ¥ JBEHAIIATUIICPCTHON KHIII-
KU ¥ OHKOJIOTHYECKasl MaTojorus. B o0mel cI0KHOCTH y4YeHbIe BBIACISIIOT Oolee
40 ncuxocoOMaTHYECKUX 3a00JIeBaHUI M OTO YHCIIO TIOCTOSIHHO YBEITMUMBACTCS B CBSI-
3W C I3MCHEHUEM OKPYIKAIOMIeH cpeibl (FKOHOMUYECKasl, COLMAIbHAs, SKOJIOTHUECKast
HECTaOMIILHOCTP), YXYIIIIEHHEM TCUX0()U3HOIOTHIECKOTO U TICHXUYECKOTO COCTOS-
HUS 9eJIOBeKa (CTpaxu, arpeccusi, TPEBOTa, HU3Kask CTPECCOYCTONIMBOCTD, UCTOIICHUE
U T. JI.), @ TAKXKE OTATOIICHHON HAClIeICTBEHHOCTHIO [2].

Ocoboe BHIMaHHE BOTPOCAM paHHEH JMArHOCTUKHU TICUXOCOMATHYECKHX 3a00-
JIEBaHUH yAenseTcs mpu MEJUIIMHCKOM oOecliedeHnHn paOOTHUKOB, Ubs TPYJIOBasd
JICSATEIBHOCTU CBsI3aHa C BPEJHBIMU W OMACHBIMHU YCJIOBUSMU Tpyjaa. B yacTHOCTH,
B MEJIUIIUHCKOM OOeCIiedeHnH PaOOTHHKOB aTOMHOM OTPACId. DTO HEOOXOIUMO st
CBOEBPEMEHHOTO MPOBEACHUS PEaOIINTAIIMOHHO-03J0OPOBUTEIBHBIX MEPOTIPUATHH,
HaIlpaBJICHHBIX Ha COXPAaHEHHE 3/I0OPOBbS MEpCcoHaNa U o0ecredeHns 6€30macHOCTH
npeanpusaTus [3].

AKTyaJlbHOM HAy4YHOU U MPaKTUYECKOMN 3a/1auell IPU OLIEHKE COCTOSIHUSI 3J0POBbS
pabOTHHKOB OITACHBIX MTPOU3BOACTB SIBISICTCS pa3padOTKa IKCIPECC-METOIOB B KPH-
TEPUEB PAHHETO BBISIBJICHUS MCUXOCOMAaTHUECKUX PaccTpoucTB. [lepcrieKTUBHBIM
HaIpaBIICHUEM PEIICHUS 3TOW 3aJ]a4 SBISIETCS MCIIOIh30BAaHUE TEXHOJIOTUU BHOPO-
m3obpaxerus [4]. TeopeTudeckas BOZMOXHOCTh €€ TPUMEHEHHUS TSI MEIUITMHCKOM
MUaTHOCTUKH Pa3JIMYHBIX MCUXUYECKUX 3a00IeBaHNi, 3a001eBaHUN HEPBHOU CH-
CTEMBI U MATOJOTUH BECTHOYIJISIPHOTO armapara npejicTaBieHa B padore [S]. B Helt
000CHOBaHO MPEATIOI0KEHHE, YTO MUKPOJIBIKEHISI TOJIOBBI YEIIOBEKA JTOJHKHBI OBITh
“H()OPMATHUBHO CBSI3aHbI C ONPEICIIEHHBIMH MTaTOJIOTHYSCKUMHU COCTOSIHUSIMH. B pas-
BHUTHUH 3TOr0 HampaBlieHUS B POCCHICKOM HAydyHOM IICHTPE PaJUOJIOTUU U XUPYPTH-
YECKUX TEXHOJIOTHH OBUIA TPOBEICHBI UCCIICIOBAHUS IO OTIPECIICHUIO TapaMeTPOB
BHOPOM300paXeHUs MAallMEHTOB C THCTOJIOTUYECKH BEPU(PUIIMPOBAHHBIM THATHO30M
paka mpeacTaTeIbHON KeNe3nl [5]. AHAJOTUYHBIC UCCIACAOBAHUS MapalICIbHO TIPO-
BOJIWUTH B TPYIINE 3JI0POBBIX JIFOJICH, MPOIIEININX UCCICIOBAHNE HA HATMYHUE CHUH-
IpoMa KaHKPO(UINK, KOTOPOEe TTOKA3al0 OTPHUIATeNbHBINA pe3ynsTaT. B pesymnprare
HCCIICIOBAaHUHN YCTAaHOBIICHO IOCTOBEPHOE PA3IUIHE OMBITHOW U KOHTPOIBHOHN TPy
o psiZly mapaMeTpoB BHOPOU300paKeHUs. DTO JaeT BO3ZMOXKHOCTh MPOBOJIUTH OTIe-
paTHUBHBIE CKPUHUHTOBEIE O0CIIEIOBAHUS HA PaHHEE BBISBIECHUE JIUI[ C PAKOM IPO-
cTaTsl [6].
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Heapio HacToOsIIEr0 MCCIEAOBAHUS SIBISLIACH pa3pabOTKa KPUTEPUEB PAHHETO
BBISIBJICHUSI HEKOTOPBIX BHUJIOB IICHXOCOMAaTHYECKHX PACCTPOMCTB IO Iapamerpam
BHOPOM300paKeHUS.

MaTepuanbl U meToabl

OO0BEKTOM UCCIETOBAHUS SABISIICS TIepcoHan omaHoro u3 npeanpustuii ['K «Poc-
aTom». B xozxe nepuoauuecKkux MEJUIMHCKUX OCMOTPOB M NCHXO()HU3MOIOTHIECKUX
o0cie1oBaHNi OBIJIO U3yYEHO COCTOSHUE 310POBbS 282 paOOTHUKOB MPEAIPUSATHSL.
[Ncuxocomarnveckne paccTporUCTBa OBUIN CTPYIIUPOBAHBI 110 CIIECTYFOIUM IPYIIIaM:
HAJIM4YUe/0OTCYTCTBUE JIIOOOTO BUA PACCTPONCTB; HAM4YHE/OTCYTCTBUE THMIIEPTOHU-
yeckoi Oonesnn (I'b), Hanmume/oTcyTCcTBHE 3200JEBaHUIA JKETYIOYHO-KHIIIEUHOTO
TpaKkTa; HaJIu4nue/OTCYTCTBUE 3a00JI€eBaHUN ONOPHO-ABUIATEIBHOIO ammapara, Ha-
IYue/0TCyTCTBHE 00JIe3HH 0OMEHHBIX MPOLECCOB. B X01e MCUX0(pU3N0IOTHIECKHX
oOcnenoBaHuii ¢ UCTIOIB30BaHKEeM nporpammbl BubpaME/] [7] npoBoaunacsk peru-
CTpauus napaMerpoB BUOpou3o0paxxkeHus. Pe3ynbraThl nccienoBaHus aHAIU3UPO-
BAJINCH C MCIOJBb30BAHUEM METOJOB MHOTOMEPHOTO CTATHUCTHYECKOTO aHamu3a [8],
peanuzoBanHbIX B nporpaMmMme STATISTICA v.8.0.

Pe3yn bTaTbl nCccnenoBaHUA

C uenpto BeIOOpa HHPOPMATUBHBIX TAPAMETPOB BUOPOU300pakeHHUs, JOCTOBEPHO
g hepeHIIPYIOMUX HAINYNE/0TCYTCTBIE HEKOTOPHIX BHUIOB IICHXOCOMATHYECKHIX
paccTpoONCTB, U TIOCTPOCHHUS PENIAIONIUX TPaBUI WX (HOpMAIN30BaHHON HIIeHTH(H-
Kallly, UCTIOJIh30BAJICS MOMIATOBBIN TUCKPUMUHAHTHBIN aHanu3 [8]. AHanu3 nmpoBo-
JUTCSI C MCTIOJIb30BaHUEM BCEX MApPaMeTPOB BHOPOM300paKeHHsI, XpaHAIINXCS B 0a3e
TaHHBIX porpaMmbl BubpaME/L.

B Tabnuue npuBeeHbl paH)KUPOBAHHbBIE B MOPSAKE HHOOPMATHBHOCTH MapaMe-
TPBI BUOPOHM300paXKEHHMSI JUIS PA3IMYHBIX BUOB IICUXOCOMATHYECKUX. PaHxkupoBanue
MIpOBOAMIACE TT0 BenuuuHe JaMOma-kputepus Yuinkca (Wilks’). O6o3HadueHus mo-
KaszaTellell COOTBETCTBYIOT XpaHsIIUMCs B 0a3e MaHHBIX: X — CpeJHHE 3HAYCHMUS,
Vi — BapuabeiabHOCTh, S — CpeHEKBaAPaTUYHOE OTKIOHCHHE TToKa3aTes. B cBs3u
C TeM, UYTO B HACTOSIIEE BpeMs OTCYTCTBYIOT JIaHHBIE TI0 TICUXO(PU3NOIOTHIECKOM
WHTEPIpPETAIMH BCEX PErHCTPUPYEMBIX IMapamMeTpoB BUOPOU300paKeHHsI, COIepKa-
TeJILHBIA aHaJIn3 MOJIYUYCHHBIX pPC3yJIbTaTOB BECbMa SaTPYHHHTGHBHLIﬁ.

B Tabnuie Takxe mpUBEACHBI BEIMYUHBI OMIMOOK 1-r0 (BEpOSTHOCTD MPUHATHUS
perieHust 00 OTCYTCTBHH IICHXOCOMATHYECKOTO HAPYIIICHHUS TIPH €0 HATWINHN) U 2-TO
(BCPOHTHOCTI) MPUHATUA PCIICHUA 00 HAJIWMYMHU IICUXOCOMAaTHUYECKOI'O HapylmeHUsa
IIPU €r0 OTCYTCTBHUH) poja pa3paboTaHHBIX (HOPMATM30BAHHBIX MPABUI TPUHATUS
pemenus. Benmmunnbel ommOku 1-ro pona we mpessrmatot 10%, 2-ro poga — 20%.
BaxHO MOTYepKHYTH, MOCTPOCHHBIE (OpMaM30BAHHBIC pEHIAIOIINE MpaBUiIa
UJICHTU(DUKAIME TICUXOCOMAaTHYCCKUX PACCTPONCTB UMEIOT OTPAHUYCHUS, HE CO-
OTBETCTBUE KOTOPBHIM MPUBOJNT K YBEIMYCHUIO YKa3aHHBIX OMHUOOK. [lomydeHHBIN
pe3yNbTaT ABISIICS B IIEJIOM 0)KHAEMBIM, ITOCKOJIBKY ITapaMeTpsl BUOPOU300paKeHHS
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OTpPa)karoT CHUCTEMHYIO PEaKIMI0 OpraHM3Ma Ha BHYTPEHHUE U BHELIHUE CTUMYJIbI
u daxropsl [9, 10] 1 o)kuaaTh BHICOKONW TOYHOCTH HJICHTH(PUKAINH KOHKPETHOTO
BH/JIa TICKXOCOMAaTHYECKOTO PACCTPOMCTBA OBIITO OBl CITUIIIKOM ONTHMHCTUYIHBIM.

K nmepcniekTuBHBIM Hccle0BaHUSAM, IPOBOAUMBIM B JJAHHOM HaIlpaBlIE€HUH, OT-
HOCHUTCSI IPUMEHEHUE I UJICHTU(DHUKAIUU TICUXOCOMAaTUYECKUX PACCTPOUCTB HC-
KyccTBeHHBIX HelipoHHBIX ceTelt (MHC), koTophlie, B OTIWYHE OT MCTOJIBb30BAHHBIX
METOJI0B JIMHEHHOTO AUCKPUMHUHAHTHOTO aHAJIN3a, SBJISIOTCS HEMTMHEHHBIMU MaTeMa-
TUYECKUMHU MeTOoAaMU. B 4acTHOCTH, MCIIOJIb30BaHNE MHOT'OCIOWHOTO MEpPCENTPOHA
B HH()OPMAIIMOHHBIX TEXHOJOTUIX METUITMHBI Tpyaa [11].

B nacrosmee Bpems pazpaboTaHbl pasnnyHble anroputmbl o0yuenns UHC ms
aBTOMATHYECKOI'0 I0JJ00pa BECOB HEMPOHOB BCEX CIOEB MHOTOCIOHHOTO MEPCenTpo-
Ha. AJNITOPUTMBI O0YYCHHSI PEaTM3YIOT IPUHITUT 00YUYCHHS KaK C yUUTENeM, TaK 1 0e3
Hero. Hactpotika MTHC mpoBoguTcs It KaXKI0To IpuMepa i3 00ydaromieii BRIOOPKH
1o Tex nop, noka MHC He HauHeT pacro3HaBaTh BCE 3TH MPUMEPHI C TpeOyeMoil Tou-
HocTho. Tonpko nocie 3toro MHC cunrtaercs roToBoil K HCIOJIB30BaHUIO IS pac-
MMO3HABAHUS PEAbHBIX MPEAbABIsAEMbIX 00beKkTOB. HacTpoenHas u odydennas MHC
criocoOHa 3P PeKTUBHO pPacO3HABATH NPEABSIBISIEMbIC €ii HOBbIE 00BEKThI, OTHOCS UX
K OJIHOMY M3 KJIaCCOB, PACIIO3HABAHUIO KOTOPBIX €€ yIalI0Ch OOYUHTh.

PesynbTaThl pacnosHaBaHUsi HEKOTOPbIX BUAOB NCMXOCOMaTUYECKUX 3aboneBaHuin
C MUCMonb3oBaHNeM hopManmn3oBaHHbIX peLLaloLLmUX NpaBun

Seayune cpopuariee o | FENITIT PRy
Bua ncuxocoma- Tem BaHHbIX peLuaoLLmx Npasun
" TquCK;arg::GO”e- Benuin- Cpepnmit % Owwmbka | Ombka
ObosHadenne na- | Hakpu- | . | "paBuib- 1-ro 210
pameTpa Tepus P HOW Knac- ona.% ona %
Wilks’ cucpykauun | POA@. 70 | PoAa 7o
Xapusma (P17)-X | 0,55 0,000 87,6 7,5 17,3
P1-X 0,47 0,001
Camopereryns-
. 0,46 0,005
Meuxocomatnye- | W (P18)-Vi
1 | ckue 3abonesanns |y,
paBHOBeLLEH-
BooGiue Hocts (P16)Vi1 | 049 | 0.027
S1-Vi 0,45 0,063
TopmoxeHune
(F6)-X 0,45 0,068
P2-X 0,472 | 0,000 95,9 3,0 9,1
mnepToHuyeckas )
2 GonesHb F5 (fast)-Vi 0,449 | 0,000
F4-X 0,418 | 0,000
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Pe3yanaTb| pacno3HaBaHuA
Benywne ”H(pofg_aT”BHb'e nokasa- | ¢ ycnonbaosaHurem dopmanuso-
Bua ncuxocoma- BaHHbIX peLlatoLLmX npasun
Ne | Tnyeckoro 3abone- N
Benuiu- CpenHuin %
BaHn O6o3HaveHne na- | Ha kpu- Jevel | MPaBunb- O"'ff"rg'(a O"Sf"rg'(a
pametpa Tepust P HOM Knac- ona.% | vona %
Wilks’ cucpukaum | POA@.7e | PoAa o
S5-X 0,411 0,000
S1-Vi 0,404 0,002
2 rl/ll'lepTOHVNeCKaﬂ S5-Vi 0,404 0’002
OonesHb
A4-Vi 0,402 0,003
F4-Vi 0,398 0,009
éf‘p"'"""a (P17 | 049 | 0000 | 959 28 | 167
P4-X 0,47 0,005
YpaBHOBeLLEH-
Hocts (P16)-vi | 047 | 0009
BonesHu xeny- F1-X 0,47 0,030
3 | BOYHO-KMLLEYHOrO
TpakTta A4 (fast)—X 0,46 0,048
A1-X 0,46 0,058
Cawmoperynsumm
(P18)-X 0,46 0,059
OHeprmyHoCTb
(P8)-X 0,46 0,086
F5 (fast)-Vi 0,58 0,000 93,4 2,5 10,3
Crpecc (P6)-Vi 0,54 0,000
F6-Vi 0,45 0,000
A3-Vi 0,44 0,001
BonesHu onopHo- -
4 | pBUraTensHoro F2-vi 0,43 0,003
annapara F7-X 043 | 0,006
OnacHocTb
(P19)-Vi 0,43 0,008
OnacHocTb
(P19)-X 0,41 0,103
P1-X 0,41 0,000 95,8 43 4,0
5 |Bonestm obmeH- | F4-X 0,41 0,000
HbIX NPOLECCOB
S1-Vi 0,40 0,005
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Pe3yanaTb| pacno3HaBaHnA

Be, ne NHopMaTUBHbIE NOKa3sa-
Aydl cop C Mcnonb3oBaHMeM opmarnmso-

Tenm
Bua ncuxocoma- BaHHbIX PeLLaoLMX NPaBHI
Tuyeckoro 3abone- -
BaHUsI Benuun- Cpenrinit % Owwnbka | Owmnbka
O06o03HaveHue na- | Ha Kkpu- Jevel | MPaBunb- 1-ro 210
pameTtpa tepus | P HOI Knac- . ;
Wilks’ cncbukaumn | POAS % | popa %

Arpeccus (P7)-X 0,39 0,011

BonesHn obmeH- | Arpeccus (P7)-Vi 0,39 0,012
HbIX NPOLLECCOB

YpaBHOBELLEH-
HocTb (P16)-X 0,39 0,026

BbiBoabl

1. Texnomnorus BI/I6p0H306pa)KCHI/I$I SABJIACTCS NCPCHCKTUBHBIM CPEACTBOM IJIsA

pa3pabOTKH KPUTEPUEB PAHHEH TUATHOCTHKH MCHXOCOMATHYECKUX PACCTPOMCTB B 3a-
Jadax COBCPHICHCTBOBAHUA MCIUIMHCKOI'O o6ecnequI/I;1 pa6OTaIOIIH/IX B BPCIHBIX
U OTIACHBIX YCIOBHSX TPY/a.

2. PazpaOotanHble (pOpMaIM30BaHHBIC KPUTEPUH U PELIAIOIIUE MTPaBHiIa TO3BOJIS-

10T B paMKaX yCTaHOBJICHHBIX OTPAaHMYEHHUH C MPHEMIIEMBIM YPOBHEM OIMIMOOK pac-
MO3HaBaTh HAJMUNE/OTCYTCTBHE THIIEPTOHUYCCKON OOIEe3HH, OOJIE3HU KEITyA0UHO-
KHLIEYHOT'O TPAKTa, OIIOPHO-IBUTATEIILHOTO anrapara, OOMEHHBIX POLIECCOB.

3. IloBbrmerre TOYHOCTH (HOPMATU30BAaHHBIX KPUTEPHUEB M PEHIAIONINX MPaBUI

paHHEeW TUarHOCTHKH ICHUXOCOMAaTHYECKUX PACCTPOICTB CBSI3aHO C MPUMEHEHHEM
HCKYCCTBEHHBIX HEMPOHHBIX CeTell.

NuTtepaTypa:

Mankuna-Ileix Y. I'. Ilcuxocomatuka: CripaBOYHUK MPaKTHUECKOTo rncuxoiora. M.: Dkcemo,
2005. 992 c.

Meoeseoes B. O. Ilcuxocomaruueckue 3a00/1€BaHUsI KOHUEILIUU U COBPEMEHHOE COCTOSIHUE
npoOiiemsl / ApxuBb BHyTpeHHel MequuuHbl. 2013. No 6 (14). C. 37-40.

Hsanos B. B., ®edomos /. /]. luHaMuKa B3aMMOOTHOLICHUN TICUXO()HU3HOIOTHYCCKON aar-
TalK U NCUXOCOMAaTHYECKHUX PACCTPOMCTB B Mporecce MpodecCHOHATbHON AesATeIbHOCTH
[epcoHalla Ha MPENPHUITUN C BPEAHBIMHU U OMACHBIMH YCIOBUSAMHU TpyZda // Menuuuna skc-
TpeMalbHbIX cutyauuit. 2016. Ne 3. C. 77-87.

Munxun B. A. Bubpouszobpaxxenue. CII6.: Penome, 2007.

branx M. A., Brank O. A., Memenés B. B., Munxun B. A.,. Kucenes /I. I'. Ilpumenenune tex-
HOJIOTHH BHOPOU300paKeHHS JIJIsI METMITMHCKON AMarHOCTHKH [DnekTponHsIid pecype]. URL:
http://psymaker.com/Bibliography/RU/2013/OncoVibra.pdf (nata obpamenus: 12.03.2019).
IMar. RU 2515149, MIIK A61B 5/11. Cnioco0 CKpUHUHI-IUArHOCTHKH paka MpocTaThl /
M. A. Brank, O. A. Brank, B. A. Munxkun, OO0 «MIT «Dncucy. 3assin. 06.02.2012; Ony6u.
10.05.2014, Brom. Ne 13.

MmuoronpodunsHoe npennpustie « JJICUC» [Dnextponnsiii pecypce]. 2016. URL: http://www.
psymaker.com/downloads/VI8 1ManualRus.pdf (nara obpamenus: 12.03.2019).



30

T. M. Hosukoea, A. ®. obpos, A. A. Kocerkos, B. I0. LljebnaHos

10.

11.

. Kum [Joc.-O., Moioanep 4. V., Knexxa V. P. u 0p. ®akTopHbIii, TUCKPUMUHAHTHBIN U KJia-

crepubiii aHanu3: [lep. ¢ anrn. / [ox pen. U. C. ExntokoBa. M.: ®unaHchl U cratuctuka, 1989.
215 c.

. bobpos A. @., ll]ednanog B. FO. TexHonorust BUOPOU300paskeHUs: HOBas apaJurma B ICUX0-

(hI3HOTOrMYEeCKUX 00CIIe0BAaHMAX MEPCOHANA PEAIPUSITHA U 00BEKTOB aTOMHOIT OTpaciu //
CospemenHnas rnicuxoduznonorus. Texnonorus Budponzodpaxenus: Tp. 1-it MexxyHapoHoi
HAy4YHO-TeXHUYeCKOW KoHpepeHimu, 28—29 uronst 2018 r., Cankr-IlerepOypr, Poccus. CII6.:
MIT «Dncucy, 2018. C. 15-24.

]enxanosa E. C. Bubpon3oOpaxeHHe U SKCIPECC-IUarHOCTUKA TCUXO0(PHU3UOIOTHYECKOTO
COCTOSIHMS JIUI] onacHbIX npodeccuii / CoBpeMenHas ncuxodusuomnorus. TexHonorus Budbpo-
uzo0paxenus: Tp. 1-it MexxayHapoHOH HayuyHO-TEXHUUYECKOU KoHpepeHIUuH, 28—29 uioHs
2018 r., Cankr-IletepOypr, Poccus. CI16.: MIT «Dmacucey», 2018. C. 19-25.

bobpos A. @. IHPopMallMOHHBIC TEXHOJIOTHH B MEIHIIMHE TpyAa / MeauirHa Tpyaa | 1Ipo-
MblnuieHHas skostorust. 2003. Ne 9. C. 20-26.



KPUTEPYM 3MOLIMOHATIbHOM OLIEHKM YENIOBEKOM BU3YAJbHbIX O5PA30B... 31

DOI: 10.25696/ELSYS.VC2.RU .4

KPUTEPUM BMOLIMOHANIBHOWN OLIEHKU YENTIOBEKOM BU3YAIIbHbIX
OBPA30B IO MNMOKASATENAM BUBPOU3OBPAXEHUA

A. A. KoceHkos, A. ®@. bobpos, E. B. MupowHUK,
C. C. Kapmycos, B. O. lllebnaHos

denepanbHoe rocyaapcTBeHHOE OloaKeTHOE yupexaeHue «ocyaapCTBEHHbIA HAaYYHbI LEHTP
Poccuiickon degepaummn — PegepanbHbiili MeQULMHCKU B1odunanyeckmin
ueHTp umenmn A. UN. bypHassiHa» ®MBA Poccumn, Mocksa, Poccus (kossenkov@mail.ru).

Annomayua: Ha ochosanuu cyobekmugHoOU OYeHKU 2PYNNOL MyHCUUH-000PO60IbYE8 NPedb-
SAGNSLEMBIX HA IKPAHE MOHUMOPA NOPMPEmo8 100ell Obliu ONpedeienbl camble NPUsmusle U cd-
Mble Henpusimuvle U300pasicenus s Kaxncoo2o ucnvimyemo2o. Ilpu nosmopnoil oemoncmpayuu
ucnvimyemviM Hauboree NPUAMHLIX U HeNPUAMHBIX GU3YATLHBIX 00PA308 NPOU3BOOUIUCH 3ANUCU
ux subpousobpasicenus. Ilo oannvim cpasnenuss nokasameneii UOPOU30OPAdICEHUA C NOMOUYBIO
OUCKPUMUHAHTHO20 AHATU3A PA3PAOOMAHbl hOPMATU306aAHHbIE pewarowue npaguia u Kpumepuu
OYeHKU, N03BOJIAIOWUEe ONPedeNumsb 6ePOAMHOCTb UOCHMUDUKAYUU IMOYUOHATLHBIX peakyull (1o
oCU CUMNAMUU—AHMUNATIUY), 8bI36AHHBIX BU3VATLHLIM CIMUMYJIOM, CO CpeOHell MOYHOCMbIO boTlee
90%. Ionyuennvie pe3yromamyl, HO MHEHUIO AGMOPO8, NOKA3LIEAIOM NEPCNEKMUSHOCTIb UCNONIb30-
BAHUSL MEXHONI02UU BUOPOUZ0OPANCEHUS OISl PeuleHUsl PA3HOO0OPA3HBIX 340al, BKIIOUAIWUX 6 ceOs
00bEKMUBU3AYUTO PE3YIbMAMO8 COYUOMEMPULECKUX, NCUXOOUASHOCMUYECKUX U MAPKEMUH2O0B8bIX
uccied08aHul.

Knwoueswie cnosa: Texnonozus udbpousoopasicenus, SMOYUOHAIbHbIE PeaKyuu, HOPMpembl
ar00el, 8U3VATbHLIL 00paA3, CUMNAMUSL — AHMUNAMU.

CRITERIA FOR INDIVIDUAL EMOTIONAL EVALUATION
OF VISUAL IMAGE ON THE BASE OF VIBRAIMAGE PARAMETERS
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S. S. Kartusov, V. Y. Shcheblanoy,

State Research Center — Burnasyan Federal Medical Biophysical Center of Federal Medical
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Abstract: The most pleasant and most unpleasant images for each subject were identified based
on the subjective assessment by the group of male volunteers of the human portraits presented on
the screen. Parameters of vibraimage have been recorded during the second demonstration of the
most pleasant and unpleasant visual images to the subjects. According to the data of vibraimage
indices comparison by means of discriminant analysis, formalized decision rules and evaluation
criteria have been developed, allowing to measure the probability of identification of emotional
reactions (along the axis of sympathy—antipathy) caused by visual stimulus, with an average
accuracy of more than 90%. Authors suppose that results obtained show the prospects of using
vibraimage technology to solve a variety of problems, including the objectification of the results of
sociometric, psychodiagnostic and marketing research.

Keywords: Vibraimage technology, emotional reactions, portraits of people, visual image,
sympathy — antipathy.
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BBepgeHune

C mepBbIX JTHEH JKM3HU YEJIOBEK IMO3HAET JCHCTBUTEIBLHOCTh U (DOPMHUPYET CBOE
OTHOIIIGHHE K PA3JIMYHBIM TMPEAMETAM U SIBJICHUSM OKpPYXKAIOIeld Cpeasl U CBOEH
nugHocTH. Yapne3 lapBuH B cBoeil pabore «O BBIpaKEHWH 3MOIMI y YeIOBeKa
Y KUBOTHBIX» BIEPBBIC OMyOJMKOBAHHOU B 1872 T. MoKazaa BaXHYIO aJalTUBHYIO
U PeryJIUPYIONIYI0 TOBEICHUE POJIb IMOIUH ISl YEIOBEKa U JKUBOTHBIX C BBICOKUM
YPOBHEM colMaNbHOM opranu3anuu [ 1]. Takum 00pa3om, SMOITUH — 3TO MEXaHU3MBI
KOMMYHUKAIIUM ¥ BBDKUBAHWsS, OCHOBAHHBIC HA 3BOJIIOLIMOHHOW aj[anTallliu, UMEIO-
II1e TeHeTHYeCKYr0 OcHOBY [2]. [Ipu Goabiom pazHo0Opa3ru BO3MOXKHBIX 3MOIHO-
HaJBHBIX PEAKIM YeJI0BeKa, BEIOOp €ro JallbHEHIIIero OBEIEHUS CYIIeCTBEHHO 3a-
BHCHUT OT UHTETPAIbHOM OI[CHKU CUTYaI[Mi B KOHTHHYYME OT €€ IOJIHOTO IPHUATHUS 10
MOJIHOTO Henpustus (OTTopkeHus1). [Ipu 3TOM OJIHU U T€ Ke SBJICHHS OKpPYKAFOIICH
Cpellbl MOTYT BEI3BIBATH y PA3HBIX JIOCH PEaKINK MIPUATUS — HETIPHUITHS, HE TOJIBKO
pa3TMYaloNnIuecs o CTENEHN X BBIPAXXEHHOCTH, HO U OBITh TIPOTHBOIIOIOKHBIMH TI0
3HAKy. DTH pa3juuus MOTYT ObITh CBSI3aHBI C IIUPOKUM CIICKTPOM HHJIUBUYaIbHO-
JIUYHOCTHBIX OCOOCHHOCTEH UeroBeKa OT I'eHOTHUIIA JIO €r0 IIEHHOCTHBIX OPUEHTAIIHIA,
BO3pACTOM, IOJIOM, KH3HEHHBIM OITBITOM, C(OOPMUPOBAHHBIMU TIPUBBIYKAMH, COIH-
AJIbHBIM OKPY)KCHHUEM U APYTUMHU (HaKTOPaAMHU.

HauGonee obmas knaccudukanms YMOLUN 3aKII0YACTCS B UX Pa3zc/iCHUH Ha Tep-
BUYHBIE ¥ BTOpUYHBIE. [[pUHATO CUUTATh, UTO IEPBUYHBIC YMOIIUHU SBISIFOTCS 0a30BBI-
MU ¥ TIPOSIBIITIOTCA B HETIOCPEICTBEHHBIX PEAKINAX HA PA3INIHBIE CTUMYJIBI, TPEXKIE
BCET0, HECYIIHE YIPO3y IS YeIIOBEKa WM )KUBOTHOTO, M 32 HUX OTBEYACT JIUMOUUe-
CKasl CCTeMa rOJIOBHOT'O MO3Ta. BTOpHYHBIE IMOIIUY HE SBISIFOTCSI aBTOMATHYECKUMHU
Y TIPEJITIOoJaraloT OIeHKY CUTYAIlMH U JalbHEeHIne 1elCTBUS COO0pa3HO 00CTOSTENb-
CTBaM, T. €. OHH 3aJeUCTBYIOT BBICIINE IICHTPHI KOPHI TOJOBHOTO Mo3ra [3]. B co-
UATHHON TICUXOJIOTHH COLMATbHBIMUA AMOLMSIMHU HA3bIBACTCS IIEPEIKUBAHUE UECIIO-
BEKOM CBOETO OTHOMICHUS K OKPY)KAIOIIUM JIFOJISIM; OHH BO3HUKAIOT, (POPMUPYIOTCS
U TIPOSIBJISIIOTCS. B CHCTEME MEKJIMYHOCTHBIX B3aMMOOTHOIICHUI [4, ¢. 118], a mst
OMpEeIETICHUS TIOMIOCOB OCH MPUSATHS — HEMPUSITHS IPYTOT0 YETIOBEKA UCIIOIB3YIOTCS
TEPMUHBI CUMITATHSI U aHTUTIATHs (B aHTJIOS3BIYHOW JIMTEpAType: attraction — TpH-
BIICUCHUE U repulsion — OTTAIKUBAHHUE).

MHorue ucciaeaoBaTeNu COrIacHbl ¢ TEM, YTO CUMIATHH OJHUX JIOJCH K IPYyTuM
3aBUCST OT CTCIICHU UX CXOJCTBA, YTO KaCAaeTCsl HE TOJIbKO TAKMX BaXKHBIX XapaKTEpH-
CTHK YeJIOBeKa, KaK COI[MAIbHbIE IIEHHOCTH W YCTAHOBKH, HHIUBUYaJIbHO-THYHOCT-
HBIE 0COOCHHOCTH, I10J1, BO3PACT M 00pa3 xnu3HU. Ha conuanbHyro MprUBIeKaTeIbHOCTh
OKPY>KaIOIINX JIIOACH TakKe OKA3bIBAIOT BIUSHUE, HAIIPUMED, CXOJICTBO B BOCIPHSI-
THU JINTEPATYPHI U MY3BIKH, B IPUBBIYKAX U JIaXKe B MaHEPE 0JIeBaThes [5, 6], a Takxke
KOHKPETHBIC COIMaNIbHBIE YCIOBH [6]. [Ipn 3TOM a1 skKeHIIUH 00Jee BaXKHBIMU SIB-
JIIETCS CXOJCTBO B COLMATBHBIX IIEHHOCTSX, a ISl MY»XYHH — CXOJICTBO HHTEPECOB,
MPUBBIYCK M MIPEIIOYUTACMBIX BUIOB JiesTenbHOCTH [7]. [lokazaHo Takxke, 4TO 3HAYE-
HUE CXOJCTBA M HETIOX0KECTH OKPYIKAIOUINX ISl 9€JI0BEKa MOXKET OBITh PAa3INIHBIM
B 3aBUCHUMOCTHU OT TOT'0, OTHOCSITCS JIM OHU K TOH K€ COL[MaIbHOU I'PyIIIIE, K KOTOPOM
MIPUHAJICKUT OH WK HeT [§].
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MHorue QaxTopbl, BHI3BIBAIOIMINE CUMIIATHIO WIM aHTHUIATHIO MO OTHOLICHHIO
K JPYTUM JIIOASIM, MaJI0O OCO3HAIOTCSI YeJIOBEKOM, T. €. BO3ACHCTBYIOT Ha HETO Ha Oec-
CO3HATEJILHOM YPOBHE, YTO 0COOCHHO KacaeTcs HH(OpMAIHH, TOCTYTAIONICH B MO3T
o HeBepOaIbHBIM KaHalaM KOMMYHHKAIUH. DTO MOATBEPKIAETCS TEM, UTO YXKE
B IIEpBbIC MECSIBI CBOCH KU3HU JETH CIOCOOHBI B3aUMOJICHCTBOBATH C B3POCIBIMHU
Ha SMOIIMOHAJILHOM YPOBHE, TIPOSIBIISS COIMAbHBIC dMOIUH. [4, 6] U m30HUpaTenb-
HOE YMOLMOHAJILHOE OTHOLICHHE K OKpYKatoumuM. [[pUYrHbI TOT0, 9YTO MaleHbKUE
JETH U )XKMBOTHBIC MO-Pa3HOMY BOCTIIPUHUMAIOT HE3HAKOMBIX JIIOACH U MPOSIBISIIOT
10 OTHOLICHHUIO K HUM ITO3UTUBHBIC WM HETaTHMBHBIC YMOLMU OCTAIOTCS MaJo H3-
y4eHHBIMU [0, 9]. MOXHO JUIIb MPEANOI0KNUTh, YTO OHH CITOCOOHBI «CUUTHIBATH)
HeBepOaIbHbIE CUTHAJIBI, IOCTYMAIONUIUE OT JIOJCH, U Ha UX OCHOBAaHHH Pa3inyaTh
HE3HAKOMIIEB, MPEICTABIISIOLUINX JUISI HUX KaKylo-Tin00 yrposy. ConuaabHble SMOLUT
SBJIIOTCSI YaCThIO CIIEKTPa BTOPUYHBIX 3MOLUHN, IPU 3TOM OHM MOTYT BKJIIOYATh
B ce0s1 6a30BbIC MIEPBUYHBIC SMOIIMU. DTO KacaeTcsi HE TOJIBKO KUBOTHBIX U JIETEH, HO
U B3POCIIBIX JIOJICH, XOTSI BEIPQKEHUE ATHX SMOLUH y B3POCIBIX HA MOBEACHYECKOM
YpOBHE, KaK IPaBUIIO, IOJBEPraeTcsl CyIIEeCTBEHHON «1eH3ype» co3HaHus. OgHaKo,
Ha YPOBHE NMCUXO(U3HOIOTUICCKIX PEAKIU YeIOBEKa BIHUSHUE TAKOH «IEH3YPBD»
MOJKET MPOSBIISITECS B TOPA3/l0 MEHbBILEH CTENCHH.

[Inanupys naHHOE HCCIeN0BaHUE, aBTOPBI HCXOAMIN U3 TOTO, YTO Ha MIEPBOM 3Ta-
1€ 3HAKOMCTBA, B CBSA3M C HEJOCTATOYHOCTHIO MH(OPMALUK APYT O APYTe, IMOLUU
CHUMITATUU — AHTHIIATHH y JIIOJeH MOTYT OCHOBBIBAThCS, IPEXKJIE BCETO, HA HEBEP-
OanbHBIX CTHMYJIaX M, B YaCTHOCTH, HA BHEIIHOCTU KOHTpareHTa. s mocTmkeHus
LEJIM MCCIEAOBAHNS B KaUeCTBE CTHMMYJIBHOI'O MaTepHaja OblIM MOoLoO0paHbl HOop-
TPETHI JII0/IeH, KOTOPhIE Ha MEPBOM 3Tarle ObUTN OIEHEHBI HCIBITYEMBIMH B Oaiiax
[0 CTENEHU CUMIIATUU WIM aHTUIATHH, KOTOPYIO OHHU BBI3BIBAIOT. Tak Kak paHee
B. A. Munkunbm u f. H. Hukonaenko 0buto mokasano [10], uTto mo mapamerpam
BHOPON300pakeHUs] MOKHO CYJHUTh O TMO3UTUBHOM HIJIM HEFaTHBHOM BOCIPHUSTHU
YEeJIOBEKOM MPEIbSIBIISIEMBbIX CTUMYJIOB, JaHHAs TEXHOJOTHUS Oblla MCIOJIb30BaHA
JUIsL PETUCTPAlMM HEOCO3HABAEMBIX ICHUXO(PHU3HOIOIHUYECKUX PEaKIU YeloBeKa,
PETUCTPUPYEMBIX B MPOLIECCE IEMOHCTPALUHU MOPTPETOB APYyrux jonaed. ['unoresa
HCCIIEIOBAHMUS: TTapaMeTphl BUOPOM300paKeHNUs JIIOCH, pErUCTPUpPYEMBbIE B ITpoIiecce
JEMOHCTPALMK UM TOPTPETOB APYTHX JIIOJCH, Pa3indaioTcsi B 3aBUCUMOCTH OT TOTO,
KaKyIO SMOLIMIO OHH BBI3bIBAIOT — CHUMIIATHIO MJIM aHTHUIIATHIO.

Lesbio uceaenoBanus sSBISIACh pa3paboTKa KPUTEPUEB SMOIIMOHAIBHOM OLIEHKU
YeJI0BEKOM BU3yaJbHOTO 00pa3a Mo MoKa3aTeIsiM BUOpOH300pakeHusI.

MaTtepuanbi u meToAbl

OO0BEKTOM UCCIIE0BAHNUS SBISUTHCH 45 TOOPOBOIIBIIEB MY>KCKOTO TI0JIa B BO3PACTE
ot 25 1o 65 net. B kauecTBe CTUMYIIHPHOTO MaTepHasa ObLIN NCTIOIh30BAHBI IIOPTPETHI
JIOJIEH C TICMXWYECKUMH OTKIIOHEHUSAMH (€ — STIJIENITHYECKHE paccTpoiicTBa, hy —
HCTEPUUECKHUE MPOSBICHUS, kK — KaTaTOHWYECKUE MPOSBICHUS, P — MapaHOUHBIC
posiBIIeHUs1, d — JeMpecCHBHO-MENaHXOIMYECKHe YePThl, M — MaHUAKaIbHBIE TCH-
neHIn) u3 Habopa tecta Jleomonpaa 3ouam [11]. Beibop cTumMynbHOTO MaTepraia
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OBLJI OCHOBAH Ha TOM, YTO aBTOP KOHIENIUHU reHoTonu3ma JI.30HIU cucTemMaTu3u-
pOBAJI TOPTPETHI JUI C ICUXUYECKUMHU OTKIOHEHUSAMH JJI OIEHKH dMOIIMOHAIBHBIX
peakmuii (CHMIaTHsl — aHTHITATHS).

Jiist mony4yeHust 0ojiee BHIPAKCHHBIX SMOIIMOHAJIBHBIX PEAKIUi TPEIIbABIISIUCH
TOJIBKO KEHCKHE TIOPTPETHL. B CBsI3U ¢ TeM, 4TO B 3TOM HAOOpE OTCYTCTBYET MOPTPET
KEHIIUHBI C CATUCTCKUMHU HAKIOHHOCTAMH, & HU OJIMH U3 IMIOPTPETOB JIIOJIEH C TOMO-
CEKCyaJIbHON OpPUEHTAIMEW HE MOXET ObITh OJIHO3HAYHO OTHECEH K KEHCKUM, 3TOT
psia ObLT gomnoiHeH. M Crmoib30BaIUCh TOPTPETHI ABYX JKCHIUH U3 IEPBOH IMOJIOBUHBI
20-ro Beka, OfHa W3 KOTOPBIX ObLIa M3BECTHA CBOMMH BBIPAKEHHBIMU CAIMCTCKUMU
(s — cammsm), a npyrasgs — TOMOCEKCYaIbHBIMH HAaKJIOHHOCTSIMU (h — cexcyanbHast
HenuddepeHiupoBaHHoCcTh). KpoMe TOro ObLT MCIIOJIB30BAH MOPTPET KEHIIIHHBI-
aCTpOHABTa, KOTOpas C BRICOKOM BEPOSTHOCTHIO ObLIIA IICUXUYECKH 3/10pOBa. BeIire-
TIePEUNCIICHHBIE TOTIOTHUTENbHBIE TOPTPETHl ObUIA CTHIIN30BAHBI MO MTOPTPETHI U3
tecta JI. 3on1.

HccnenoBanue OBIIO PpOBEIEHO B 2 3Tama:

1. Ob6cnenyemMbiM OBLTO IPEIIOKEHO OLICHUTH B OaJIaX HACKOIBKO HPABATCS WA
HE HPaBSTCS IEMOHCTPUPYEMbIE Ha 3KpaHe MOHUTOpa MOpTpeThl. s OLeHKH MoJ
nmoprperaMu ObllIa pa3MelieHa mkana ¢ 11 BUpTyanbHBIMU KJIaBHIIAMU OT +5 10 —5;
Bce KimaBumy Kpome O OBITH aKTHBHBIMH, TAKUM 00pa3om, 00ciIeryeMble He MOTIIH
JaTh HEWTpaANbHBII OTBET. JTOT JTal MO3BOJIMI OMpPENCTUTh Hanboliee MPHUITHbIE
W HENpPUATHBIC N300paskeHMsI ISl K&KIOr0 HCIBITYEMOTo, IPH 3TOM, B 3TOT CIIHCOK
HE BKJIIOYAJIUCH MOPTPETHI, IOMYYUBIINE OIEHKH OJIM3KHE K HEHTpPAIbHBIM B JHAaria-
30He 0T —2 70 +2.

2. ObcneayeMbIM AEMOHCTPUPOBAIHNCH Hanbosee 1 HauMeHee MPUATHBIE U30-
OpaxxeHHs MOBTOPHO. Bo BpeMsi paccMaTpUBaHHUS UMHU KaXKJIOTO MOPTPETa MPOU3BO-
JUITach 3alTUCh BUOPOM300paskeHns ¢ momoIisio mporpammsel Vibralmage 10 PRO,
BpEMsI PETUCTPAIIMU COCTAaBISIO 15 cexyH.

VYpoBeHb KauecTBa 3ammucu BUOpon300paxeHus Beeraa npesbimai 90%.

Pe3ynpTaThl HcciienoBaHus aHATU3UPOBAINCH C MCIIOJB30BAHUEM TaKeTa Tpo-
rpamMm STATISTICA v. 8.0.

Pe3yn bTaTbl NCcrnenoBaHUA

Jiist peanu3anyy HEeJId UCCIIeJOBaHUS HCIIOIB30BAINCH BCE MTapaMeTphl BUOPOU30-
OpaskeHUs1, XpaHsmuecs B 0a3e gaHHbIX nporpammbl Vibralmage 10 PRO.

C menpro BeIOOpa HHGOPMATHBHBIX MTapaMETPOB BUOPONU300PAKEHHSI, TOCTOBEPHO
T QepeHINPYIONINX PEAKIUI0 Ha IOPTPETHI, BBI3BABIINE CUMIIATUIO ¥ AHTHIIATHIO
Y HCTIBITYEMBIX, MCIIOJIB30BAJICS MOLIAroBeId AUCKPUMUHAHTHBIN aHanu3 [12]. B Ta-
Onuue 1 mpuBeAeHB! paH)XMPOBAHHBIE B MOPAIKE MHPOPMATUBHOCTH HapaMeTphl
BHOpou3o0OpakeHus. PamxupoBaHue MpoOBOANIACH [0 BEJTMUNHE JISIMOIa-KPUTEPHSI
VYunkca (Wilks’). OGo3HaueHus1 mokazaTesiell COOTBETCTBYIOT XpaHsIIIUMCs B 0ase
JaHHBIX: X — CpelHUE 3HAaUeHus], Vi — BapHaleNbHOCTh, S — CPEeIHEKBAAPATUIHOE
OTKJIOHEHHE IT0Ka3aTeIs.
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Ta6nuua 1
PaHxvpoBaHHble B nopsigke MHPOPMAaTUBHOCTM NapameTpsbl

O603Ha4eHVe nokasaTensi - cbogna/ll:;MBHocm Kpﬁi’;m”\x’?ﬁks, p-level
F8-Vi 1 0,46 0,000
CrabunbHocTb (P27)-X 2 0,38 0,013
S6-Vi 3 0,37 0,030
A1-Vi 4 0,37 0,033
Xapuama (P17)-Vi 5 0,36 0,100
S5-S 6 0,36 0,105
S5-Vi 7 0,35 0,121
F1-Vi 8 0,35 0,151
S1-S 9 0,35 0,260
S4-S 10 0,34 0,351
P3-Vi 1 0,34 0,566
F7-S 12 0,34 0,582
S2-S 13 0,34 0,618
F2-X 14 0,34 0,665
P1-S 15 0,34 0,684
P1-Vi 16 0,34 0,689

B cBsI3u ¢ Tem, 4TO B HAacTOAIIECE BPeMsI OTCYTCTBYIOT JJAHHBIC 11O MICUXO0(PU3UOITIO-
TUYECKOW UHTEPIIPETAIIMH BCEX PErHMCTPUPYEMBIX TapaMeTpOB BHOPOU300paKEHUS,
COJIepIKaTENbHBIN aHAJIN3 MTOIyYeHHBIX PEe3yJIbTaTOB BECbMa 3aTPyIHUTEIIbHBIN.

MeTtongoM aBTOMaTHYECKON KiracCH(pUKAIMU M0 UH(OPMATUBHBIM MTapaMeTpam
BHOPOU300paKkeHusi BCe HAOIIOACHMs ObLUTH pa3OUThI HA TPU TPYIIbI. AHAIU3 Ole-
HOK HETaTHBHOCTH/TIO3UTUBHOCTH OTHOIIEHUS K BU3YaJIbHBIM CTUMYJIAM ITOKAa3aJl, YTO
B rpyImry 1 BOIUTH HAOIIOEHUS C TIO3UTUBHOMN, TPYNITY 3 ¢ HETATUBHOH, TPyMITy 2 —
C HEOTPEIEeTICHHOM OIIEHKOH BU3YyalbHOTO 00pasa.

Ha pucynke 1 nmokazano pacnpeaencHie yKa3aHHBIX TPYII B OCAX KAHOHUYECKHUX
TUCKPUMHHAHTHBIX (yHKIHI Root 1, Root 2 [12].
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Puc. 1. Pacnpegenexve HabnogeHUin B 0CAX KAHOHUYECKUX AUCKPUMUHAHTHBIX (OYHKLUNIA
Root 1 n Root 2

Kak cnenyer u3 mpuBeAEHHBIX NaHHBIX, TO3UTUBHBIC PEAKIUU JIOKAIHU30BAHBI
B 00J1aCTH OTpPUIIATEIbHBIX 3HAYCHUH, HETATUBHBIE — B O0JACTH MOJOKUTEIBHBIX
3HaueHU Root 1. Heompenen€nubie peakuy 3aHAMAIOT TTPOMEKYTOTHYIO 001acTh
MEXIYy HUMU. ITO JaéT BO3MOXKHOCThH MCIOJIb30BaTh Root 1 B kauecTBe Koaude-
CTBEHHOTO KPUTEPUs OICHKHU IO MapamMeTpaM BUOpPOM300paKeHUs, MPUBEIEHHBIM
B Tabnuie 1, HeraTUBHOCTH/TIO3UTUBHOCTHA OTHOIIEHHUS K BU3YaJIbHBIM CTHUMYJaM:
WHTETpaNbHOTO TIoKa3aTens xapakrepa Bocnpustus (UI1_BOCIIP). 1o ganasivm auc-
KPUMHUHAHTHOT'O aHAJIU3a CPEAHSS TOUHOCTh PACIIO3HABAHMS MO3UTUBHBIX PEaKIIMil
paBHa 94,3%, neratuBHbIx — 93,1%.

Jns popmann30BaHHON OLEHKH HETaTHBHOCTH/TIO3UTHBHOCTH OTHOIICHHS K HC-
MOJIb30BAHHBIM BU3YaJIbHBIM CTHUMYJaM ObUIM pa3paboTaHbl pelalonie npaBuia,
peaNn30BaHHbIC B BUJIC BEPOSITHOCTHOW HOMOTPaMMBI (pHC. 2).

[To ocu abcumce otnoxens! 3Hauenuss MII_BOCIIP, momygennoro u3 Root 1 my-
TEM M3MEHEHUs 3HaKa W mepeBojia B T-0alIbHYIO HIKANy, IO OCH OpJUHAT — Be-
positHOCTh (P) mueHTudukanuu xapakrepa BocupusaTHs cTuMysa. Hanpumep, npu
UIT BOCIIP = 64 6amra BeposSTHOCTh TOTO, YTO BU3YaJbHBIA CTUMYII JIJISl YeIIOBEKa
SIBJISICTCS TTIO3UTHUBHBIM paBHa 0,8; HeonpeneneHHbIM — (,2.
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Puc. 2. BeposiTHOCTHas HOMorpamma A1t OLEeHKM HEeraTMBHOCTWU/MO3UTUBHOCTM OTHOLLEHUS
K BU3yalnibHbIM CTUMYynam

BbiBoAbI

1. Texnonorust BUOpOU300pasKeHHS SBIACTCS MEPCIEKTUBHBIM HHCTPYMEHTOM JUIS
OLICGHKM MO3UTUBHBIX M HETATHBHBIX SYMOLMOHAIBHBIX COCTOSHUM YeI0BeKa K Mpelb-
SBIISIEMBIM €MY BU3YaJIbHBIM CTHMYJIAM.

2. PazpabotanHble popMaIn30BaHHbIC PEIIAIONINE PABUIIA U KPUTEPUH TTO3BOJIS-
10T 110 NapameTpaM BUOPON300paskeHHs OLIEHUTH C JOCTATOYHO BBICOKOH BEPOSTHO-
CTbIO YPOBEHb CUMIIATUU — AHTHUIIATUH YEJOBEKa 110 OTHOLICHUIO K N300paskeHUSIM
JPYTUX JIFOAEH.

3. 3amavya 00bEKTUBU3ALMH B OLICHKE TIO3UTHUBHBIX M HETaTHBHBIX YMOLMOHAIBHBIX
COCTOSIHUHM 4eJIOBEKa MPH BO3JCHCTBUU pa3iMyYHbIE CTUMYJIOB TPeOyeT MPOBEICHUS
JAITbHEUIITNX UCCIIEIOBAHHUH C [IEIbI0 YMEHBIIEHHS 30HBI HEOTIPEIeTICHHOCTH.
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NONUI®PEKTOPHbIA METO AUATHOCTUKN NPO®UNA
NOBYXOAEHWXA U NOTPEBHOCTENA PSYCOMFORT
AnA OUEHKUA 3®®EKTUBHOCTU MHOUBUAYAJIbHOIO CTUNA
AEATENNbHOCTU COTPYAHUKOB

E. B. MupowHuk', B. A. MUHKUH?
T depepanbHoe rocynapcTBeHHoe BromKkeTHoe yupexaeHne «focyaapCTBEHHbIM HayYHbI
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Annomayusn: B yenax npoguiakmuxu npogheccuoHanvHou degopmayuu u CHudx3CeHus 3¢ gex-
musnocmu Unoueudyanrvnoco Cmuns Jeamenvnocmu (MCH) compyonuxkos opeanusayuil pas-
pabomana u anpobuposana memoouxa «llcuKomgpopmy (PsyComfort). B neé exnouena oyenka
CO3HAMENLHO2O U OECCOZHAMENLHO20 YPOBHS UHOUBUIYATLHBIX 0COOEHHOCel COMPYOHUKA, €20
noOYOUMenbHbIX MEeXAHUZMO8 NCUXUKU U NOmpedHOCmHOU chepul auunocmu. Bonnomums maxou
Cnoco6 OUAcHOCMUKU ObLILO BO3MONCHO € NOMOWBIO NOAUIPGekmopHo20 nooxoda. Hcnonvzosanue
MemoOuKy 6 oyeHke npo@ecCUOHANIbHO20 PA3BUMUS YeN08eKA CYUeCNE8EHHO NOGbICUM KAYeCmE0
oyenku auunocmu compyonuka. Ee pezynomamom mooicem 6vimo genomen enyounHou NCUXon102u-
yeckou oyenxu agppexmusnocmu Unousudyanvnoeo Cmuas [Jesmenvnocmu (MC/).

Kniouesvte cnosa: unousudyaibHulil cmuib desmenvhocmu, 30nou, Jlowep, eubpouzobpa-
Jicenue.

POLYEFFECTOR METHOD OF DIAGNOSING THE PROFILE
OF THE IMPULSES AND NEEDS OF PSYCOMFORT
TO ASSESS THE EFFECTIVENESS OF THE INDIVIDUAL STYLE
OF EMPLOYEE ACTIVITIES

E. V. Miroshnik', V. A. MinkinZ
1 State Research Center — Burnasyan Federal Medical Biophysical Center of Federal Medical
and Biological Agency (SRC — FMBC) of Russia, Moscow, Russia;
2ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: In order to prevent occupational deformities and reduce the effectiveness of Individual
Activity Style (IAS), employees of organizations have developed and tested the PsyComfort program
and method. It includes an assessment of the conscious and unconscious level of the individual
characteristics of the employee, his motivating mechanisms of the psyche and the needs of the
sphere of personality. It was possible to embody such a diagnostic method with the help of the
polyeffector (polygraphic) approach. The use of the methodology in the assessment of a person’s
professional development will significantly improve the quality of an employee’s personality
assessment. It may result in the phenomenon of a deep psychological assessment of the effectiveness
of an Individual Activity Style (IAS).

Keywords: individual activity style (IAS), Szondi, Liischer, vibraimage.
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BBepgeHune

[IpodeccronanbHOe pa3BUTHE YEIOBEKA TOBOJIBHO CIOMKHBIN MPOLIECC, HMEIOINI
LUKJIMYECKUN XapakTep. DTO 03HAYAET, UTO YEJIIOBEK HE TOJBKO COBEPIICHCTBYET
CBOM 3HAHWA, YMEHHS M HaBBIKH, pa3BUBaET NMpodeccrnoHaIbHbIe CITIOCOOHOCTH, HO
MO’KET UCTBITHIBATh U OTPHUIATEILHOE BO3/ICHCTBUE TaHHOW CTaANH, KOTOPOE MPUBO-
JUT K TOSIBJICHUIO Pa3HOTIO poJia HEYAOBJIETBOPEHHBIX MOTPEOHOCTEH U COCTOSHUM,
HE TOJIPKO CHIDKAIOIINX €ro MpoQeCcCHOHANbHBIE YCTIeXH, HO U HETaTUBHO IMPOSBIIS-
IOINUXCS B TIOBCEAHEBHOM Xu3HU. B 3T0it cBsizu B. E. Open BeIenseT BOCXOIAITYIO
(IporpeccuBHYIO) M HUCXOSIIYIO (PEerpecCHBHYIO) CTaAMH NPO(decCHOHAIBHOIO
passutus. [IposiBlIeHreM HEraTHBHOTO BIUSHUA MPO(eccHy Ha JIMYHOCTH SBIISIETCS
MOSIBJIEHUE CaMBIX Pa3HBIX MPo(ecCHOHANBHBIX nedopmarnuii uin crnenuuaecknx
COCTOSIHUH, TaKUX, HATIPUMEP, KaK (JeHOMEH MCUXUYECKOTO BBITOPAHUS UM CHUMKe-
Hue 3¢ pexrtuHoctu Unausuayanbaoro Cruas Jdesitensnoctu (E. A. Kinumosa,
B. C. Mepnuna, A. H. JleontseBa, H. C. Jletiteca u mp.).

NuauBuayanbublii cTuiab aeareabHoctu (MCJ) — 3To cuctema OTINYHUTEINb-
HBIX MPU3HAKOB JEATEIHHOCTH JAHHOI'O YeJIOBEeKa, 0OYCIIOBICHHAs €r0 MHIUBUAY-
ANBHO-IMYHOCTHBIMU 0cOOeHHOCTAMHU. CHUCTEMA TICUXOIOTHYECKUX CPEJICTB HAMIY Y-
1Iero YpaBHOBEIIMBAHUSA CBOSH MHANBHIyaIbHOCTH C YCIOBHUSIMH U TPeOOBAaHUSAMHU
nesitenbHOCTH [ 1]. @ynkuua MC/] nposiBiisieTcst B MPUCTIOCOOICHUH YelloBeKa K Tpe-
OOBaHUSM JIEATEIBHOCTH C YYETOM CBOMCTB €r0 WHAWBHIYAILHOCTH U MIOTPEOHOCTSI-
mu. CJ] n3MEHYHB B TIPOIECCE TPHUCTIOCOOICHUS CYOBEKTa K TPEOOBAHUSM NIEATEITh-
HOCTH, CpeJie e MPOTEeKaHHs, K 0COOCHHOCTSIM MapTHEPOB IO ACATEIbHOCTH, KaK
(opMbI afanTaunu cCyObeKTa K pa3HbIM YCIOBUSM CPEAbl H ACSITEIHLHOCTH.

Uccnenoanus Kimumosa E. A. [2] o onerke 3aBucumocts MICJl oT CBOKCTB 1m01-
BIYKHOCTH HEPBHBIX MPOIIECCOB MOKA3aJIM, YTO CPEIN YCNeMIHbIX COTPY/THUKOB ObLITH
U WHEpTHBIE, ¥ MOJBI)KHBIE. Y HUX pa3Hble cTpareruu, pazHsiii UCJl. MuepTHbIE
JIOJITO TOTOBSITCS, MIOATOMY y HUX HeT Opaka B paboTe, M OHU HE TPaTAT BpeMs Ha
€ro ycTpaHeHue. A MOJIBHKHBIE — OBICTPO yCTPAHSIIOT BO3HUKAIOIIHE HEMOJAIKH. 3a
CYET pa3HbIX CTpAaTeTuil mocturaeTcs cxoanbiil pesyastaT. Ho UC]l He Becerna oka-
3piBaercs IPpPpexkTuBHBIM. OH MOKET OBITH He 3()()EKTUBHBIM B CHIIy OTCYTCTBHS
oTIpeIeTIEHHBI TMYHOCTHBIX CBOMCTB, B CHITY HEOCO3HAHHOCTH M HE MPOopaboTaHHO-
CTH ero (OPMHUPOBAHUS COTPYTHUKOM.

Ha ceropnsamnmii nens B Anarnoctuky MCJI He BKiIIOYeHa oleHKa Oecco3Ha-
TeJILHOTO YPOBHS MHIUBHIyaJIbHBIX 0COOEHHOCTEH COTPYAHMKA, €T0 TOOYIUTETBHBIX
MEXaHU3MOB TICUXHKH U MOTPeOHOCTHOHN chepbl TMYHOCTH. BOrmioTuTte Takoit cocod
JIMarHOCTHKK BO3MOXKHO C TIOMOIIbI0 nofimaddexroproro nmoaxoza [3]. Mommdpdex-
TOPHBIA MeToA (aHri. polygraphic method) — OTHOBpEMEHHAasl peTrUCTpaIus He-
CKOJIBKMX PEaklMil OpraHrn3Ma, BO3HUKAKOUIUX B OTBET Ha JCUCTBUE pa3ApaKUTENs.

3agaum nccnepgoBaHus

C uespro npoQUIaKTHKU TPO(EeCcCHOHAIBHON e(opMalii ¥ MOBBIMICHUS (-
(PEKTUBHOCTU MHIIUBUYALHOTO CTUJS nesreiabHocTh corpyauauka (MCJI) BeIsIBUTH
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aKIEHTYHUPOBAHHBIC YEPThI U COCTOSHUS COTPYAHNKA, OCOOCHHOCTD CIIoco0a ero pea-
THUPOBAHUS B CJIOXKHOM CUTYAIH XKU3HECSITSILHOCTH U MPOBECTH aHAIIU3 XapaKkTepa
B3aMMOCBS3€H TTapaMeTPOB CO3HATEILHOTO U OECCO3HATEIIHFHOTO BEIOOPOB B IIpodhuiie
o0y TUTENHLHON cepbl ICUXUKU COTPYIHUKA.

MaTepuarnbi 1 meToAbl

B kadecTBe CTUMYNBHOrO Marepuaia JJsl BbISIBICHUS MOOYIUTEIBHON U MOTpeo-
HOCTHOU c(pepbl COTPYTHIKOB OBLTH UCIOIH30BAHBI IOPTPETHI JTFOIEH C IICHXUIECKIMU
OTKJIOHCHUSIMH (€ — JIWIENTOUHBIE TCHICHIMH, hy — HCTepUYecKe MPOsIBICHUS,
k — xaTaToHMYecKHE MPOSBICHUS, P — TapaHOsuIbHBIC TeHAeHUMH, d — aenpec-
CUBHO-MEJIAaHXOJMYECKHEe YepThl, M — MaHHWaKallbHbIC TCH/ICHINH) U3 Habopa TecTta
Jleomoanaa 3ouau [4, 5, 6]. CynpOoanamutryeckas kKounenmus JI. 3oaam 6azupyercs
Ha MOJI0)KEHHH, YTO B OCHOBE OECCO3HATEIBHOIO TOBEJCHUS YeTIOBEKA JICKHT MPOPHITH
noOy>KJIeHHS, KOTOPBIA MOXKET OBITh MPEJICTaBICH COYCTAHUSIMHU §-MHU OCHOBHBIMHU
notpeOHOCcTsIMU. Kaxknast 13 HUX B 3aBUCUMOCTH OT (hOPMATM30BaHHBIX TTOKa3aTenen
BBISBIIAET, C IIOMOIIBIO pazpadoraHHoro tecta JI.30HAM, Ty WM WHYIO NICHXUYECKYIO
MATOJIOTHIO U HaBsI3aHHbIC aBTOMaTU3MbL. KpoMme TOro ObLIM MCTHONB30BaHBI § MOp-
TPETOB KECHIIUH M MY)XYWH, KOTOPHIE C BHICOKOW BEPOSTHOCTHIO OBUIA TICUXHYECKU
3m0poBHI (A. A. KoceHkoB). BrimenepeunciieHHbIe JOMOTHUTEBHEBIC TTIOPTPETHI OBLITH
CTHIIM30BaHbI o]l OpTpeThl u3 Tecta JI. 3ouau. JlobaBieHbl § 0a30BBIX LIBETOB U3
tecta M. Jlromepa [7]. BocbMHULIBETOBOW TECT — MPOEKTUBHASI METOANKA, OCHOBAH-
Hasg Ha JKCIEPHMEHTAIFHO YCTAHOBJICHHOW 3aBHCHMOCTH MEXIY NMPEANOoYTEHHEM
YeJI0OBEKOM OTNpE/IETICHHBIX [BETOB (OTTEHKOB) M €r0 TEKYIIUM MCHUXOJOTHYECKUM CO-
CTOSIHUEM, COCTABJICHHAs HA OCHOBE TEXHOJIOTUU BUOpouzoOpaxenus [§, 9, 10, 11].
[Iporpamma Vibralmage 10 PRO mo3BomnsieT ¢puKcHpoBaTh ypoBeHb aMILTUTYIbI U Ya-
CTOTHI MUKPOBHOpaNnii (MUKpPOTIEpEMEIIIEHHIT) TOIOBBI YeJIOBEKa M Ha OCHOBE ITOTO
ornpenelisath 1 0 mapaMeTpoB ero NCUXo(QU3H0IOTHIECKOT0 COCTOSIHUS, BKITFOUAsT YPOBHHU
arpeccuu, crpecca, TPEBOKHOCTH M MOTEeHUMaNbHOW onacHocty yenoseka (T1-T10).

OmHOBpEeMEHHOE HMCTIOIB30BAHNE BHIMIE MTEPEUYHCIEHHBIX METOJIUK MPHU MOTUI -
(dexTopHOM TIOX0/IE 3a KopoTKoe BpeMs (10 MuH) BbIAaeT rryOOKYI0 B OOIIUPHYIO,
CBOOOTHYIO OT CO3HATEJIBbHOT0 KOHTPOJISI HCIIBITYEMOI0 XapaKTEPUCTHKY €ro BHY-
TPEHHHX JUCIIO3UITUH.

UccnepoBaHue no metoguke «McuKomcopt» 661M0 NpoBeaeHo
no crnepytowemy nnaHy:

1. O0bekTOM HccienoBaHus SBUIMCH 40 JTOOPOBOJIBLIEB MY)KCKOIO 110J1a B BO3-
pacte oT 22 1o 44 ner. CTUMYJBHBIN MaTepHual METOAUKNA COCTOSUI M3 ABYX IOP-
TPETOB KaXAO0T0 (pakTopa IMCUXUISCKON MATOJOTHH W OBLTH JOOABIEHBI 4 TIOpTpETa
OTHOCHUTENFHO 3/IOPOBBIX JKEHIIMH U 4 MOPTPETa OTHOCUTENHHO 3I0POBBIX MYXKYHH,
a Taxke 8 0a30BBIX IIBETOB — Bcero 24 mopTpera U 8 0a30BbIX IIBETOB.

2. Ob6cnenyeMbpIM OBIIO MPEIUIOKEHO OLEHUTH B 0ajuiax HACKOJIbKO HPAaBUTCS
WIM HE HPABUTCS IEMOHCTPUPYEMBIE Ha SKPAHE MOHUTOPA IOPTPETHI U IBeTa. st
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OILICHKH MOJI MOPTPETaMH U LIBeTaMH Obljla pa3MelieHa 1mkaia ¢ 11 BUpTyaIbHBIMU
KJIaBUIIaMH OT +5 10 —5; Bce kiaBumM kpoMe 0 ObUIM aKTHBHBIMH, TAaKUM 00pa3om,
o0creryemMble He MOTIIH JIaTh HEUTPAIBbHBIH OTBET. TOT ATAIl MO3BOJIHI OMPEICITUTh
HanboJiee MPUATHBIE W HENPHUATHBIC U300paKEHUS TSl KaKAOTO UCIBITYEMOTO, TIPH
3TOM, B 3TOT CIIMCOK HE BKIIIOYAIHMCh OPTPETHI, MOJYyYHBILNE OLICHKU OIM3KHE K HEl-
TpaJIbHBIM B Jana3oHe ot —2 J0 +2.

3. Bo Bpemst paccMaTpHBaHHUsI UCIBITYEMBIM Ka)KI0TO OPTpPETa MPOU3BOAMIACE
3anuch BUOpOM300pakeHust ¢ oMolbio nporpammbl PsyComfort (Moaudumupo-
BarHOU Vibraimage PRO [12]), Bpemst peructparuu coctaBisuio 10 15 cexyHa Ha
CTHUMY!L.

YpoBeHb KauecTBa 3arucu BUOpoun3oOpakeHus Beeraa mnpesbiman 90%.

Pesynbratbl

Anamu3 Beioopku RS Result (40 TecToB) mpoBeneHn mporpammoit Statl 04.
xIsm [13].

Jliist peanm3aiuy 1eJId UCCIIeJOBaHUS HCIIOJIB30BAIINCH BCE MTapaMeTphl BUOPOH30-
OpaskeHUsI, XpaHsmuecs B 0a3ze ganHbIX nmporpammbl Vibralmage 10 PRO.

Ha pucynke 1 nmpuBeneHa rucrorpaMma pacrnpeaeacHus ICUX0IMOLNOHATBHBIX
COCTOSIHUH HCIIBITYEMBIX.

80,00
70,00
60,00
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40,00 -
M1
30,00 - 1
20,00 4
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0,00 -
T1 T2 T3 T4 5 T6 T7 T8 T9 T10 E | S
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Puc. 1. ncTtorpamma pacnpegeneHns 3MoLMOHarbHbIX COCTOSAHUI (MCUXOU3NONOTMYECKNX
napameTpoB) ncnbityemblx (M — cpefiHee 3Ha4eHne napameTpa B BblOOpKe,
S — CKO napameTpoB B BbIOOpKE)

Cpennne 3nadenus ncuxodusmonorndecknx napamerpos (IIDIT) B BriOopke Ha-
XOSTCS B MpeJiesiaX yCTaHOBIEHHBIX HOpM. HanbGonpmmii pazopoc [1PI1 nabnrona-
ercs 1o napamerpy T3 — TpeBOKHOCTb, UTO TOBOPUT O HEOIHOPOJHOCTH BHIOOPKH
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o 1aHHoMy mapaMeTpy. Hanmensmmii pazopoc nmo napamerpy T9 — Topmoikenue,
TOBOPHUT O TOM, YTO BCE€ HCIIBITYEMbIC BHUMATEIbHO OTHOCHIIUCH K TECTY U IPOXOIU-
JIM €T0 B COCPEIOTOUCHHOM COCTOSTHUH.

Ha pucynke 2 npuBeneHo pacnpeaeneHne HCbITyeMbIX o napamerpam 13 u T9.

T3 T9
15 25
20
10 15
5
o, L LN n l o - -0
PRSI IC S A N I TR IR L R A 2
N%‘ ’»b\ ’5’5\ 5*0‘ b‘Q,\ ‘)(9\ 6‘5\ ,\Q\ 0\ 'y\ 0)\ N&\ 2l b\ ¢b\ N \

Puc. 2. N'vctorpamma pacnpegenexus napametpos T3 1 T9

Ob6a 3tux nmapamerpa HauOoJiee SIBHO OTIMYAIOTCS OT HOPMAJIBbHOTO pacipenesie-
HUS U O3BOJISIFOT IOATBEPAUTH BBIBOJ O IIPUCYTCTBUY B I'PYIIIE UCIBITYEMBIX C IIO-
BBIIIEHHBIM YPOBHEM TPEBOKHOCTH U BBICOKHM YPOBHEM TOPMOXKEHHUSI.

Ha pucynke 3 mpuBeneHa rucTorpamMma pacnpeneieHus HHGOpMauuoHHON
3¢ (EKTUBHOCTH UCIBITYEMBIX B IIPOLIECCE TECTUPOBAHUSL.
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1,68 8,40 15,1221,8428,5635,2842,0048,7255,4462,1668,88 75,60

Puc. 3. M'nctorpamma pacnpegeneHvs MHpopmaLMoHHOW 3 (EKTUBHOCTU UCTIBITYEMbIX

l'ucrorpamma pacnpeneneHus HHPOPMAIUOHHON 3P(PEKTUBHOCTH AOCTATOYHO
0JM3Ka K HOPM@JIBHOMY 3aKOHY PacHpelesIeHus, YTO TOBOPUT O KOPPEKTHOH opra-
HU3alMM CaMOT0 TECTHUPOBAHUS M OTCYTCTBUM BIIMSHHUSA JOTIOJTHUTEIbHBIX MOTpell-
HOCTEW Ha MOJyYEHHBIH pe3yJIbTarT.
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BbiBoAabI

1. Moneaddexropusbiii monxon meroauku «lIcuKomdopr», Brirodaromuii B cedst
TEXHOJOTHIO BUOPOU300paKEHHSI M ICUXOJIOTHYECKHE MPOCKTUBHBIE METOJHKH,
SIBJISICTCS TIEPCIICKTUBHBIM MHCTPYMEHTOM TSI OLIEHKH POt OOYKICHHUHA U T10-
TPeOHOCTHOU chepbl YeToBeKa

2. BrisiBlIeHHBIE 3aKOHOMEPHOCTH CO3HATEILHOU M 0€CCO3HATEIbHON COCTaBIIs-
FOIUX BU3YaJbHOT'O BBIOOpa MO3BOJSIOT Mo 10-u mapameTrpaM BHOPON300pakeHUs
(ocobenno T3 — TpeBokHOCTH U T9 — TOpPMOKEHHE) PAHKHUPOBATH MTAPAMETPHI MIPO-
¢ moOysxaeHNH U MOTpeOHOCTEH YeI0BeKa € JOCTATOYHO BHICOKOW BEPOSATHOCTBIO.

3. Ucnonr3oBanne meronukn «llcnKombopr» B onienke npodeccnonansHoro pas-
BUTHSI YEJIOBEKA CYIIECTBEHHO TIOBBICUT Ka4uecTBO olleHkH VHauBuayansHoro CTuis
Hesarensroctu (MCJI). Ee pesynbraTom MoXeT ObITH ()eHOMEH ITyOMHHON TICHXO0JI0-
rudeckoit oneHku 3 dexruBHOocTH MHAuBUayansHoro Ctumst Jestensroct (MCL).

4. Tlpumenenue co3manHoi momudddexropuoit metoguku «IlcuKombopT» He
OTPaHUYMBACTCS HU WHTE/UICKTYaJIbHBIMHU, HU SI3bIKOBBIMHU, HU BO3PACTHBIMH paM-
kamu. MeTo/InKa TOHKO pa0doTaeT ¢ NTyOMHHBIMUA NCUXMYSCKUMH MIPOIIECCaM U CO-
CTOSTHUSIMU.

5. 3amada 00BEKTHBH3AIMHU B OIIEHKE MPOQUIIS OOYkKACHUH u moTpedHoCTEel Ue-
JIOBEeKa TpeOyeT MpoBeIeHHs JalbHEHIINX MCCIeJOBaHUI ¢ OONBIINM KOJHYECTBOM
PECTIOH/ICHTOB.
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OCOBEHHOCTU NMCUXOAUATHOCTUKU OETEN (NOOPOCTKOB)
NP1 NOMOLWLN CUCTEMbl BUBPAMU

A. Bb. Cokonbckut, K. A. JlaspeHmbes
000 «Anbta-T», Mocksa, Poccus (sokolskiy265@gmail.com).

Annomavyusn: Paccmompenvl ocobennocmu npumenenus cucmemovl BubpaMHU 6 ncuxoouae-
Hocmuke demetl (n0Opocmkos). Mcciedosanvl 603MONCHOCMU MEXHOLO2UU UOPOU30OPAICEHUS
6 aHanuze cO3HaAmMenbHol U 6eccoO3HaAmMENbHOU PeaKyuu 4ei068eKa Ha nepuooudecKue Cmumyol.
Hanwl pexomenoayuu no ucnonb308anuio npoepammel BubpaMU ons onpedenenus cnocobnocmeil
demeti U NOOPOCMKOS.

Knrwueewie cnosa: Bubpousobpascenue, BubpaMHU, ncuxoouacnocmuxa, demu (noOpocmku),
ncuxouzuono2usL.

FEATURES OF CHILDREN (TEENAGERS) PSYCHODIAGNOSTICS
USING VIBRA_MI SYSTEM

D. B. Sokolskiy, K. A. Lavrent’ev
LTD «Alfa-T», Moscow, Russia (sokolskiy265@gmail.com).

Abstract: The features of VibraMI system application in psychodiagnostics of children
(adolescents) are considered. The possibilities of the vibraimage technology in the analysis of the
conscious and unconscious human responses to periodic stimuli are investigated. Recommendations
on the use of the VibraMI program for determining the abilities of children and adolescents
are given.

Keywords: Vibraimage, VibraMI, psychodiagnostics, children (teenagers), psychophysiology.

TepMHH «IICUXOAMATHOCTUKAY, [0 YaCTOTE CBOETO UCIOIb30BAHUS CPEIU IICUXO-
JIOTOB, TOXATYH, 3daHUMACT OJTHO M3 MEPBBIX MECT, OCOOCHHO MpH paboTe ¢ ASTbMHU
u nojpoctkamMu. CyIiecTByeT MHOKECTBO CIPABOYHUKOB-PYKOBOJICTB, B KOTOPBIX
OIKMCHIBAIOTCSL Pa3HOOOPA3HbIE NICUXOIUArHOCTHUECKUE METOJIMKHU. Briciine yued-
HBIC 3aBEJICHUS BBITYCKAIOT CIICIUAINCTOB, B YbH MPOPECCHOHATBHBIE 00sI3aHHOCTH
BXOJIUT MPOBEJICHUE MCUXOUATHOCTUICCKUX UCCIEIOBAHUN (K UX YUCIY OTHOCSTCS
IITKOJIBHBIC TICHXOJIOTH, MEHEDKEPHI TI0 padoTe C TIEPCOHATIOM H IPYTHE).

[To3BonuM cebe pUCKOBAaHHOE YTBEPIKIACHHUE: Ha CAMOM JIEJIe TICHXOIMAarHOCTHKH,
Kak 00JIACTH 3HAHMS, HE TO, YTOOBI COBCEM HE CYIIECTBYET, HO SIBIISETCS CKOpEe CO-
OUpaTeIbHBIM MOHATUEM, TTOCKOJIbKY COBPEMEHHBIN YPOBEHD MCHXOJIOTHYECKON Ha-
YKH HE MO3BOJISACT, HA OCHOBC MHAWBUAYAJIBHOI'O PE3YyJibTaTa BBIIIOJIHCHWA TOT'O WUJIN
WHOTO TICHXOJIOTUYECKOTO TeCTa (IICUXOMETPUYECKOr0 TECTa WHTEIIEKTa, JIMYHOCT-
HOTO ONMPOCHHUKA, MPOCKTUBHOW METOJUKHU H T. J.), IEPEHUTH K ICUXOJIOTHICCKOMY
JIMarHo3y |, TeM OoJjiee, K MPOTHO3Y MOBECHHUS KOHKPETHOTO YejoBeka. KoppekTHee
OBLIIO OBI, HA HAII B3TJISJl, TOBOPUThH O NICUXOMETPUHU, OOBEKTOM KOTOPOU SIBISIOT-
sl 3AKOHOMEPHOCTH Pa3pabOTKU M MPUMEHEHHS CPEJICTB U3MEPEHUS TE€X MM UHBIX
MCUXUYCCKUX CBOMCTB U OCOOCHHOCTEH (B TOM YHCIIE TECTOB), a TAKXKE MPOLECAYP
HUHTEPIPETAINU MMOJYUYCHHBIX PE3YJIbTATOB.
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B pasznuuHbIX 00JacTAX NCUXOJOTHH U JAPYTHMX CMEXHBIX HayKax MIHPOKO
U YCHELIHO MCHOJb3YIOTCS Pe3yJIbTaThl ICUXOMETPHUUCCKUX U3MEPEHNH KOTHUTUBHOM
cdepsl, B 9aCTHOCTH, crTocOOHOCTeH. OTHaKO, HECMOTPSA Ha AOCTUTHYTHIE YCIIEXH,
yUYeHbIE JI0 CUX MOp MPOJOJDKAIOT AUCKYTHPOBATh O CAMOM CYILIECTBOBaHUH (DeHOMe-
Ha MHTEJJICKTA U MIPaBa ero OLEHKH [0 CyMMapHOMY KOJMYECTBEHHOMY ITOKa3aTelIlo,
HanpuMep, kodddurumenty uaTemekTyanrsHoCcTH (IQ), 0 ero cBs3M co CITOCOOHOCTS-
MU B OIlpe/esieHHOH cdepe npodheccHoHaTbHON AeSTeIbHOCTH.

Cy1iecTByeT psii TECTOB UHTEJJIEKTa (TECTOB Ha BBISIBICHUE OT/ACIbHBIX II03HABA-
TEJIBHBIX CHOCOOHOCTEH M MHTEJUICKTYalIbHBIX LIKaJl TUIIA METOAUK Bekcnepa, AMT-
xayapa u T. 1.). Kaxkoe tectoBoe 3amanue (cucreMa 3a1annii) GUKCUpyeT HEKOTOPBIN
MICUXOJIOTHYECKUI CUMIITOM B BUJIE MEPBI BHIPAXKEHHOCTH ONPEAEICHHOTO CBOHCTBA
HWHTEJJICKTA, KOTOPOE MPOSIBISIETCS B CIIELUAIBHO CKOHCTPYMPOBAHHOM BHUAC J€s-
TEJIBHOCTH, Ha CHenn(pUIecKoM U yHU(DUIMPOBAHHOM Marepuaie, Ipu HaJIM4uu He-
KOTOPOTO CUTYaTUBHOTO COCTOSIHHSI HCIBITYEMOTO (C TOYKH 3PEHHUSI €r0 HaJIMYHBIX
3HaHUH, IMOIIMOHAIILHOTO CTAaTyCa, MOTUBALMH U T. I1.). DaKTHUYECKH Mbl HIMEEM JIEJI0
C Pe3yIbTaTUBHBIM IIOKA3aTEIEM, OLIEHUBAIOIINM [IPABUIBHOCTh U CKOPOCTh OTBETA.

IIpakTHuecKu KaKJblil TECT — 3TO U3MEPUTEIbHBIM HHCTPYMEHT KaK, HallpuMeED,
tepmomeTp. Ho, n3mepuB TemmnepaTypy OONBHOTO (T. €. BBISIBUB OJWH U3 CUMIITOMOB
BO3MOJKHOTO 3a00JIeBaHus1), HU OAMH Bpad HE PELIUTCS [TOCTaBUTh €My AHMArHo3 u,
TeM 0OoJiee, MPOTHO3MPOBATH TeUSHNE 3a00ICBaHNS.

[Ipu mombITKE, HA OCHOBE MCUXOJOTHYECKOTO CHMIITOMA, MMOCTaBUThH UATHO3
(OLEHUTHh YpPOBEHb PEaNbHBIX MHTEJUIEKTYaJlbHBIX BO3MOXKHOCTEH) M MOCTPOUTH
[IPOTHO3 JaJbHEHIIEro MHTEUICKTYaIbHOIO PAa3BUTHS JIMYHOCTH MHA4Ye Kak mpodec-
CHOHAJIBHBIM JIETKOMBICIIMEM Ha3BaTh HENMb3s. A. AHAacTa3u B CBOE BpeMs cjelnaja
MPUHLXIINATBHOE 3aMeYaHue: HU OJMH TECT HE B COCTOSIHUU OOBSICHUTH MPUUHHBI
WHJMBUYyalIbHBIX Pa3IU4Mil B ero BbIIONHEHUH [AHacTasu, 1982].

OcHoBHas mpobiieMa 3aKII09aeTcs B TOM, YTO OOJBIIMHCTBO METOIUK XapakTe-
PHU3YIOTCS SIBHBIM HEJIOY4YE€TOM SMOIMOHAIBLHO JTMYHOCTHOTO (pakTopa B peanu3aluu
KOIHUTHUBHOT'O MOTEHIMana. To ecTh JaHHBIC CUCTEMbl M MPUHLUIBI TECTUPOBAHUS
HE YYUTBIBAIOT OECCO3HATEIbHYIO PEAKINIO HCIIBITYEeMOro Ha TecT. B ciryuae Tectu-
pOBaHUS B3pOCIIOTO YeJI0BEKa 3Ta MpodiiemMa pemaercsi 0ojiee KOPPEKTHBIM B3aUMO-
JeiCTBUEM CO3HATENbHON U O€CCO3HATENLHON YacTel ICUXUKH YEJIOBEKA 33 CUET yiKe
pUOOPETEHHBIX 3HAHUH, HABBIKOB M ONbITAa. B ciyyae TecTupoBaHus AeTel M MOJ-
POCTKOB CHTYaIlUsI HHAS.

OpHMM U3 caMbIX OOJBHBIX BONPOCOB MCHUXOJOTHYECKOI'O TECTUPOBAHUS SIBIIS-
€TCsl OTHOCUTENIFHO HHU3Kasl MPOrHOCTUYECKAs BATUIHOCTb, T. €. MEpa COOTBETCTBHS
METOJUK U PE3yJIbTaTOB MCCIEAOBAHUS CYIECTBYIOIIMX TECTOB MHTEJJIEKTa. Tak,
COTJIaCHO COBPEMEHHBIM HCCIEAOBAHUAM, MoKazaTenu 1Q B cpeHeM KOppenupyroT
CO MIKOJIBLHOHU ycreBaeMocTbio npu BenanuuHe 1 = 0,40-0,50 (T. e. 00OBACHSIOT BCe-
ro nume 0kono 16-25% Bapuanmii yd4eOHBIX JOCTIDKEHHM ydamuxcs). [lpu stom
paszopoc 3HaueHUI KOIPPHUIMEHTOB KOPPEISAINN B Pa3HbIX HCCIEIOBAHUIX KOJIe-
onercs ot —0,03 no 0,61 [Apyxunun, 1988]. 3HaunTETLHO HUXKE KOPPEISIUOHHBIC
cBs3M mokazateneil 1Q ¢ ycnemHocTeio mpodeccnoHanbHON AesTenbHOCTH [ Tpoct,
1999; Crepubepr, 2002]. Hanmpumep, mo mamaeiM Y. naiigepa, [Q «3kcmepToB»
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(BBICOKO KBaJTM(PHUUIMPOBAHHBIX MPO(ECCHOHANOB), KaK MpaBWIIo, He mpeBbimaeT 120
[Schneider, 1993]. Takum 06pa3om, OKa3aTeNIl YPOBHS NICUXOMETPUUYECKOT'O HH-
TEJUIeKTa B JETCKOM, MOAPOCTKOBOM HIJIM FIOHOIIIECKOM BO3pacTe JajieKo He BCerjaa
SIBJIIIOTCS TapaHTHEH TOCTHKEHUH JIMYHOCTH B 3pEJIOCTH, TIOCKOJIBKY APYTHE aCMEKThI
KHU3HHU PeOCHKA MK B3POCIIOTO (B TOM YHCIE «(PAKTOP CIy4alHOTO COOBITHS) MOTYT
OKa3aTbCs 00JIee 3HAaUUMBIMU C TOYKU 3PEHUS MX BIMSHUS HAa POCT MHANBUAYAJIBHBIX
WMHTEJJIEKTYyalIbHBIX PECYPCOB.

Henp3sa urHopupoBath U TO 0OCTOATEIBCTBO, YTO MHOTHE IICUXOMETPHUYECKHE
TECThl MHTEIIJIEKTa MOCTPOCHBI 10 NPUHLUIY «JAeTal, Kak s»». JlroGonbITHOE CO00-
paxenue B 3To# cBsizu Bbickazan A. H. [Togassikos. JIroOoi TecT paspadaTbiBaeTcs
B paMKax CO3/IaHHOH aBTOPOM MOJIEJIM MHTEJIEKTYaJIbHOU JesATeNbHOCTH, KOTOpas
CTPOUTCSI B TOM YHMCJIC M TIOJ] BIMSHUEM CIECHU(PHUKH €ro cCOOCTBEHHOTO MBILUICHUS.
Hanpumep, 0CHOBOIOIOKHUKHM TE€CTOJIOTMH OBLIM CHIIBHBIMH MaTeMaTHKaMM, U UX
MaTeMaTU4YecKuil CKJaJ ymMa, HECOMHEHHO, CKa3ajcs Ha CO3JaHHBIX UMM TECTOBBIX
3aJlaHusAX. DTO O3HAYAET, YTO, OKAKHUCH CPEJIU COCTABUTENEH TECTOB JIFOAU C APYTH-
MH MHPOBO33PEHYECKHMMH yCTaHOBKAaMH, MbI OBl ceiidac UMeNIN COBCEM APYTHe TECThI
[[Tonapskos, 2003].

[IpumeHeHne NcXoMeTpUYECKUX TECTOB UCXOUT U3 MPEAIOI0KEHHS, YTO HHTEI-
JIEKTYaJIbHOE CBOHCTBO — 3TO JIMHEHHOE (YHUIIOISIPHOE) U3MEPEHHE, KOTOPOE MOXKET
OBITH OIIMCAHO B TEPMHUHAX «HU3KUH ITOKa3aTellb — BBICOKUI IOKa3aTenby. Ha camom
nene o00e TICUXUYEeCKOe CBOHCTBO — 3TO MHOTOMEpHOE 00pa3zoBaHHe, NMEIOIIee
CJIOKHBINA cocTaB. HAWBUYaNbHBIM MHTEIUIEKTYyalbHBIH pecypc («ypOBEHb UHTEI-
JIEKTay) olpeenseTcs cOalaHCUPOBAaHHBIM COYETAHHMEM KOTHUTUBHBIX CIIOCOOHOCTEH
pasHoro Tuma, chOpMHUPOBAHHOCTHI0 KOMIIOHEHTOB METAaKOTHUTHBHOTO OIIBITA (B TOM
YHCIIe CTpaTeTuil HEMPOU3BOIBHOIO U MPOU3BOJIBHOTO KOHTPOJISI MHTEIUIEKTYaIbHON
NesITEIbHOCTH), HAIMYMEM WHAMBHUIYaJbHBIX [103HABATEJIbHBIX MPEANOYTCHUN, HH-
TEHIIUU U T. 1.

Kpome Toro, Ha Mepy BbIpaK€HHOCTH TOTO MJIM MHOT'O CBOWCTBA MHTEJUIEKTA MO-
KET BIUATh MHOXeCTBO (pakTopoB. Tak, HU3KUH pe3yJbTaT O METOAMKE, HAIPUMED,
Bekcnepa, kpoMe HEJIOCTaTOYHOI'O Pa3BUTHS COOTBETCTBYIOIIUX 3HAHUW W YMEHHH,
MOXET OBITh PEe3yJIbTaATOM HH3KOI'O0 YPOBHSA COIMAIN3AINH, BBICOKOTO YPOBHS Tpe-
BOXKHOCTH, HU3KOT'O YPOBHSI MOTHBAllMH, BBICOKOTO YPOBHS TBOPYECKHX CIIOCOOHO-
CTEH | T. 1.; IPH 3TOM BCE BO3MOKHBIE KIIPUYHMHBD) HU3KOTO PE3yIbTaTa IEHCTBYIOT
HE TIOPO3Hb, a B CHCTEME B3aHMOCBS3EH.

Bo3HukaoT npo0iemMbl U C MPUBBIYKOW MHTEPIPETUPOBATh HU3KHUI pe3ybTaT
MICUXOJIOTHYECKOTO TECTUPOBAHUS KAK «IUIOXOW», @ BBICOKMI — KaK «XOPOIIHI.
Takast uHTeprperanus He BHoJHE KoppekTHa. CylnecTByeT MHOXECTBO MHAMBH-
JyaJIbHBIX BapHaluil B XapakTepe BBIPAKEHHOCTH Pa3JIMYHBIX WHTEIUIEKTYaTbHBIX
CBOMCTB, KOTOpPBIE HEBO3MOXHO MOJBECTH MO/ HOPMBI TPAJAHIIMOHHOTO TECTUPOBA-
HUs (HampuMmep, HaJu4une y KaxI0ro pedeHKa HHANBUYaJIbHOTO II03HABATEIBHOTO
CTWJISI U3MEHSIET NPO(UITL €ro CIOCOOHOCTEH, YTO MPOSIBIISIETCS] B BAPbUPOBAHHUH
YCIEIITHOCTH UCTIOMHEHMS B Pa3HBIX BUAAX UHTEIUICKTYalbHOU AesitenbHocTH). Co-
OTBETCTBEHHO OTKJIOHEHHE MOKa3aTesled TECTUPOBAHUS B CTOPOHY CHUKEHUS WU
MOBBIIICHUS HEJIb3s pacCMaTPUBAaTh KAK OTKJIOHEHHE OT HOPMBI (CJIEI0BATEIBHO,
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MBI B IPUHIUIIE HE BIPABE Cpasy K€ CTaBUThH 3aJady «KOPPEKLUUW» TOW MM MHOU
0COOEHHOCTH T03HaBaTeNbHOH cepbl pebeHka). JIFDOOMBITHO, YTO B OBITY MBI, KaK
JIIOJTY 3JIPaBOMBICIISIIIIAE, ITOJIHOCTHIO COTJIACHBI C TEM, UYTO «HAIIH JIOCTOWHCTBA —
MPOJOJKCHHE HAIIMX HEIOCTATKOB, & HAIIM HEJIOCTATKU — MPOJOJDKCHHE HAIIUX
JOCTOMHCTBY.

Hakonen, npu TecTupoBaHUM peOCHKA IOIIKOJIBHOIO MM IIKOJIBHOIO BO3pacTa
Ba)XHO UMETh B BHJY, YTO €T0 peajbHble HHTEIUIEKTYaJbHbIe BO3MOXKHOCTH MPOSIB-
JISTIOTCSL TOJIBKO B MPOLIECCe MCUXUYeckoro pa3Butus. CienoBareiabHoO, TI000€ KOH-
CTaTUPYIOLIEE OJHOPA30BOE TECTUPOBAHUE «YPOBHS MHTEIICKTa» HEMH(OPMATHBHO,
MOCKOJIBKY OIIEHKA JIEHCTBUTENLHBIX MHTEIUIEKTYaIbHBIX JOCTHKSHHI TIPEIoiaraet
y4eT MHAMBHAYaIbHOU «30HBI Ommkaimero paszsutus» (JI. C. Beirorckwii), cBs-
3aHHOM C IeJieHanpaBiICHHBIM 00ydYeHHueM U caMooOyueHHeM peOeHKa C MOMOIIbIO
B3pOCIIOrO.

Kopoue, MOKHO TPUMEHSITH JIIO0YIO (T. €. OTHOCHTEJIEHO HA/ICKHYIO M BATHAIHYIO)
MICUXOJIOTMYECKYI0 METOAMKY. Uero, 0JjHaKo, AeaTh HENb3si — 3TO HAa OCHOBE PE3YJib-
TaTa CTaBUTh KOHKPETHOMY JINLY (AOIIKOJIBHUKY, IIKOJIBHUKY, B3POCIOMY) AUArHo3,
U CTPOUTH NPOTHO3 OTHOCUTEIBHO ero Oymymero. OnHaKO UMEHHO 3TO M JETaeTCs
MOJ1 BIMSIHMEM BBEJCHHOTO B CBOE BpeMs (K HECUacThlO, Ha MOW B3IJIsIT) TEPMHUHA
«TICUXOJIMAarHOCTUKA», KOTOPBIN YK€ CBOCH CEMaHTHUKOM 3aJaeT MPaKTHUECKOMY IICH-
XO0JIOT'Y HEBEPHBIC OPUEHTHPBHI.

Ha camoM nene mcuxolornyeckue METOJUKH TpeJHa3HaueHbl Ayisi cOopa WH-
¢opManny 0 KOHKPETHOM JIMLE B PEKUME MOHUTOPHHTA, T. €. MCUXOJIOTHYECKOE
oOcnenoBaHue JOJIKHO OTBEYaTh TPEOOBAHMSIM KOMIUIEKCHOCTH, AJINUTEIbHOCTH,
MHOTOKPATHOCTH, 9KOJIOTHYECKOW BaJMJHOCTH (IIPOBOJUTHCS B CUTYaIlMH pealb-
HOM >KM3HEACSITENbHOCTH), CyObEKTHOM HAaNpaBIEHHOCTH (MMETh IHUaJOTHYECKUI
XapakTep ¢ 00s3aTeNbHOM 00paTHON CBSI3bIO, BKIIOUATh JIEMEHTHI SMOLMOHAIBHOMN
MOJJICPXKKH, CO3AaBaTh yCIOBUS IJISI CAMOCTOSITEIBHOCTH IpU BBIOOpE crocoba 1mo-
BEICHUS U T. I1.).

B pasznuuyHbIX 00JacTAX NHCUXOJOTMH U JAPYTHMX CMEXHBIX HayKax LIMPOKO
1 YCHELIHO HCHOJb3YIOTCS PE3yIbTaThl ICUXOMETPHUUCCKUX U3MEPEHNH KOTHUTUBHOM
(cTIOCOOHOCTH K YMCTBEHHOMY BOCHPHUSITHIO M TIepepa0dOTKe BHEIIHEH HHPOPMAIIUH)
cdepbl, B 4aCTHOCTH, criocoOHocTeid. OHAaKO, HECMOTPSI Ha JOCTUTHYTHIC YCIICXH,
Y4EHBIE 0 CHX I0P MPOJ0JIKAIOT JUCKYTHPOBATH O CAMOM CYIIECTBOBAHUH (PEHOME-
Ha MHTEJUICKTA U TpaBa €ro OLEHKH, M O eT0 CBS3U CO CIIOCOOHOCTSMH B ONpE/IENICH-
HOM cdepe npodecCHOHANBHON NesITeTLHOCTH.

Wzyuenne MHAMBUYadbHBIX pa3nuIuid ¥ pa3paboTKa AJsl STOH LeNU HHHOBALMOH-
HOT'0 AMAarHOCTUYECKOI0 MHCTPYMEHTApHsl, KOTOPBIM SIBJSIETCS TEXHOJIOTUS aHaIu3a
BuOpomzoOpakenus [ VibraMl, 2019], mo3BoisieT, 0T4acTH, NPOSICHUTH JAHHYIO CUTY-
alMIo, T. K. UCHOIB3YeT Au(dhepeHIHaTbHO-CTPECCOBBIN MTOAXO/.

HuddepeHnunanbHO-CTPECCOBBIN MOAX0 K COCTABICHHUIO OIPOCHUKA MOApa3yMe-
BaeT CUTYAIIMIO BBIHYXKJICHHOTO BbIOOpa. TecTipoBaHUe B TAKOM PEIKUME MaKCHMAaIIb-
HO TPUOIMKEHO K KIIACCHYECKON JNETEKIMU JDKH. DTO Ba)KHOE yCJIOBHE BaJMIHOCTH
JAHHOTO ONPOCHHUKA, MOCKOJIbKY PeUb MIET O MCUXO(PHU3HOIOTHIECKON peakuy de-
JIOBEKA, @ HE CTAaHJIapPTHON AMAarHOCTUKE C(epbl €ro HHTEPECOB (KaK 3TO MPOUCXOAUT
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B TPaJUIMOHHBIX MCUXOJOTHYECKUX TECTaX U OMPOCHHUKAX). «30HATBHBIN» MOIX0]
K IIOCTPOCHUIO BOIIPOCOB CTABUT PECHOHACHTA B CUTYALMIO BBIHYKIEHHOIO BbIOOpA,
CUTYAIIMIO SMOIMOHATBHON AMIEeMMBI. TakuM 00pa3oM, OCYIIECTBISETCS MPOBEpKa
HCXOJIHBIX HaMepeHHH/mpodeccHoHaIbHBIX MPEANOUYTCHUN. SIpKUi CTUMYIIbHBIN
Matepuan B Buzae 24 ¢otorpaduii (T. e. mo ogHoH GoTorpadun K KaxxaoMy BOIPO-
Cy) — 3aKJIFOUUTEIbHBIN IITPUX B UICKYCCTBEHHO CMOJIEINPOBAHHOM SMOLIMOHATILHOM
cocrosiHuK. XOTsI B cliydae onpezeeHus xooou (8 BubpaMU nBa 61oka orpoCHUKOB,
OJMH — U151 TPO(hECCHOHAIBLHBIX MPEINOYTEHUH, IPYyroi — 111 Xo000H) HCHOb3YeT-
Csl CyMMapHO-KOM(OPTHBIN MOAX0A, KOTOPBIH MaKCUMalIbHO MPHOIMKEH K KJlacCHye-
CKOMY TICHXOJIOTHYECKOMY ITOJIXO0Jy, PEaTH3yeMOMY TIPH COCTaBJICHUN OMPOCHUKOB.
B HeM oTCyTCTBYET CHTyalusl «BBIHYKIEHHOTO BEIOOpa» U3 ABYX BONPOCOB, HECYLIHX
MPOTHBOIOIOXKHYIO HHPOPMALMOHHO-TICUXOJIOTMYECKYIO HArpy3Ky, ATAeTCs] aKIEHT
Ha CO3HATEJbHBIX MIPEAIOUYTEHUSIX PECIIOH/ICHTA.

C nosiBnenneM Teopuu ['oBapaa ['apaHepa MHOTHME BOCIMTATENH, YUYUTENS U PO-
JTUTENH 3ayMaJliCh HaJl TeM, YTO MOJXOAbI K 00YUYECHHUIO U Pa3BUTHIO Pa3HBIX AeTei
JOJKHBI CYIIECTBEHHO OTJIMYATHCS. YUHUTHIBAs MX MHTEJUIEKTyallbHblE IPOQUIH,
KOTOpBIE 00pa3yIoTCs B pe3ysIbTaTe OOJBIIEr0 Pa3BUTHSI MUHU-UHTEIUIEKTOB OIpe/ie-
JICHHBIX YYaCTKOB FOJIOBHOTO MO3Ta, POAMTENH, a MO3HEE U NPEToAaBaTENH, JOIKHBI
00s513aTeNbHO 3TO YUUTHIBATh, CO3JaBasi ONPEACICHHBIC YCIOBUS sl Pa3BUTHS ATHX
criocoOHOCcTel. Takum oOpa3oM 1 OyaeT 00ecIIeYnBaThCS TAKOH CIIOKHBINA, HO BITOJTHE
peanbHbI MHAWBUIYaIbHBIN MOAX0A K BOCIIUTAHUIO U PAa3BUTHIO KaXJI0TO OTIENb-
HOT'0 YHHUKaJbHOTO pebeHka. C MosSBICHUEM TEOPUH MHOKECTBEHHBIX MHTEIJICKTOB
I'oBapna ['apaHepa MOJHOCTBIO MOLIATHYJIACH [ICUXOJIOIO-TIElaroruueckas Teopus,
KOTJIa eIMHCTBEHHBIN WHTEIICKT MOKHO OBIJIO OJJHO3HAYHO U3MEPHTH C ITOMOIIBIO
npoctoro tecta [Q. Bociutanue u pa3BuTHe BcexX AeTeH MO 0JHOM cTporoil yTBepk-
JICHHOM MporpamMme yXe MPUHATO CUUTATh HEPALMOHAIBHBIM U HENPAaBUIBHBIM. DTO
HapyIllaeT eCTeCTBEHHBIE MPOIECCH PAa0OTHl TOJIOBHOTO MO3Ta KaXJA0W OTIEIbHO
B3SITOM YHUKAJILHOW JIMYHOCTH peOeHKa.

EcTb HECKONIBKO MIPUYMH, TOYEMY TEOPHUsI MHOKECTBCHHBIX HHTEIIEKTOB ["apaHe-
pa mosryumsa mMpoKoe npusHaHue B chepe oOpasosanus. [lomumo Bcero mpouero,
3Ta Teopus MOATBEPXKAAET TO, C YEM IEJarord CTAJKHUBAIOTCS KaXKIbIH J€Hb: JIOIU
MBICJISIT U y4aTcss MHOTHMHU Pa3HOOOPa3HBIMU CIIOCOOaMH.

B cBoux paborax ['apaHep nenaeT akieHT Ha MHAMBUAYaJbHOCTH YEJIOBEKA,
HEMOBTOPUMOCTH €r0 JUYHOCTH U POl HHTEIUIeKTa. [IpuBoist B IpUMep, 4TO
Jla’ke OJHOsIAIeBbIe OJM3HENbI OyTyT HOCUTENSIMU Pa3HbIX Tpoduiel ciocoOHocTei
[Gardner H., 2011].

[IpenmyiiecTBO TEOPUH MHOXECTBEHHBIX MHTELUIEKTOB ['apiHepa B ee rubkocTi
Y HEOTPAaHMYEHHOCTH MMEIOIIMXCS y YeJIOBEKa BOZMOXKHOCTEH I caMOopeannu3aluu
B npodeccronanbHoil cdepe. B a0l cBsizu 'apaHep roBoput o «0ECKOHEUHOCTH
MHTEIICKTOB, 00 WX WHTETPaIbHOCTH M CIIOCOOHOCTH K pa3BUTHIO. B pa3zpaboTaH-
HO¥, Ha 0a3e TEXHOJIOrMH BUOpoU300paxeHus, mporpamme BudbpaMU npencrapiiena
JIOTIOJTHEHHASI M PaCUIMPEHHAs 10 12-TH THUIOB KIacCUPUKALMS CTPYKTYPBI MHOXKeE-
CTBEHHBIX HHTEJJICKTOB C yKa3aHUEM BO3MOXXHOCTHU K CAMOPEAIN3aLui B KOHKPETHOM
npodeccuoHaNBHON cdepe.
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Jetn 0O6pabaThIBaOT NOCTYNAIONIYIO U3 BHELUIHETO MUPa HH(POPMAIHIO Pa3ITUIHbI-
MU CIIOCOOAaMH, U ATH CIIOCOOBI BO MHOTOM MMEIOT IICUX0(HU3HOIOTHIECKYIO OCHOBY.

B gactHOCTH, CTIOCOOBI 00pPabOTKH, TTOCTYITAIONICH M3 BHEITHETO MHUpa HHPOpMa-
WU B paHHEM JIETCKOM BO3PacTe MOXHO 0003HAYMTh U Kak OOLIME CIIOCOOHOCTH.
Hampumep, 000HATEIBHO-0CA3aTEIbHBIA U TAKTHIIBHBIA CIIOCOO TTO3HAHMS MUPA IS
TOJIOBAJIOTO peOeHKA SBISIETCS HOPMOW. I'0moBaTbIil peOeHOK, MOTYUYHNBIINNA B TI0/1a-
POK HTPYIIKY, HE TOJIBKO PACCMOTPHUT M OIIYIMAaeT €€ CO BCEX CTOPOH, HO U OXOTHO
nonpoOyeT Ha BKYC.

JIMmmTe ero Takoi BO3MOXHOCTH O3HA4aeT, JINITUTh BO3MOYKHOCTH ITOJTHOIICHHO
O3HAaKOMHUTHCS C Hell. be3ycnoBHO, ayiuanbHbIN CIIOCO0 MMO3HAHUS MUPa UMEET MECTO,
HO OH HEC ABJIACTCA BEAYIIHUM B paMKax JaHHOI'O CCHCUTHUBHOI'O IIE€pruoaa. HOBCHGHI/IC
MATUIETHETO peOeHKa, OOIM3BIBAIOIIETO U ONIYBIBAIOIIETO HE3HAKOMBIE TTPEIMETHI,
HaIpOTHUB, CBUAETEIHCTBYET O HEIOPA3BUTHH MTO3HABATENBHBIX MTpoIieccoB. JIornaHo
MMPEAIIOJIOKNUTD, UTO CYIICCTBYIOT MHAUBHUAYAJIbHBIC IICPUO/IbI, TAKKE IIPUYPOYCHHBLIC
K BO3PacTHOM CEH3UTHBHOCTH (TIOBBIIICHHAS WHAMBHUAYAIbHAsE YyBCTBUTEIBHOCTD
K BHEIITHUM COOBITHSM H COTIPOBOKIAIOIIASCS TPEBOXKHOCTHIO TIEpe T HOBBIMH ITPOHC-
IIECTBUSIMH) Pa3BUTHSI KOHKPETHBIX HHTEIEKTYaIbHBIX CITOCOOHOCTEH.

Hanpumep, pogurenu moapocmux aeteil yacto BcmoMuHaroT: « Tl emie coBceM
MaJeHbKUM OBLI, B CAJMK XOJWUJ W HE YMEN PUCOBaTh, HO TeOe TaK HPaBHIIOCh. MBI
KyIuiIu Te0e KOHCTPYKTOpP, YTOOBI THI BCE BOKPYT HE MOPTHI». UTO Mpou3omuio?
VY pebeHka aKTHBUPOBAJICS BH3yallbHO-IIPOCTPAHCTBEHHBIH THUII MHTEIIEKTa (IO
lapanepy), HO ObLT MOJABIEH SKOHOMHYECKOW JOMHHAHTON OMMKaHIIero couuab-
HOTO OKpykeHus. Kak mpaBuibHO OBLIO OBI MOCTYNUTH B AaHHOM ciydae? Kakoi
AITOPUTM JACUCTBUH SBISACTCS MPABIIHHBIM?

— JIMarHocTHKa HHTEPECOB M CIIOCOOHOCTEH pebeHKa («30HbI aKTyanbHOTo U OJH-
JKalIero pa3Butus», mo Beirorckomy JI. C.)

— BusyanbHo nnu npu momony npogeccHoHanbHbIX porpamM (BubpaMU, net-
CKHI OTIPOCHUK);

— Ilokymnka crienuanbHBIX IPUCTIOCOOJICHH ISl XYy I0)KECTBEHHOTO CaMOBBIpa-
JKeHUs peOeHka (KapaHaamm, Kpacku, OymMara B JIOCTATOYHOM KOJMYECTBE, IUIAHIICT
JUTSL PUCOBAHMUS).

Takum 00pazom, CBOEBpeMEHHas AMArHOCTHKA CIIOCOOHOCTEW Yy JIeTel TOIIKOJIb-
HOTO W MIJIAJIIETro IKOJIHHOTO BO3pPAacTa MO3BONISIET IPUYPOUNUTh UX MWHTEIIEKTYallb-
HOE pa3BUTHE K ONPEICICHHOMY CEH3UTHBHOMY MEPHOY T. €. MAKCUMAILHO P dek-
TUBHOMY IMEPHOAY CTaHOBICHHS M pa3BepThiBaHUs oOmMX criocobHocTei. Teopus
MHOXECTBEHHBIX WHTEIIEKTOB [ apmHepa mo3BossieT nudQepeHnnpoBaTh 3TH CIO-
COOHOCTH, JTOKATM30BaTh MMPUMEHUTEILHO K OTACIHHO B3ITOMY YEJIOBEKY (PEOCHKY),
a [IpA U3BECTHOM YCEPAUHU — OMPEAEIEHHOMY CEHCUTUBHOMY IIEPUOY HUIIA IIEPUOLY
CTaHOBJICHUSI CIICLIMATILHBIX CIOCOOHOCTEH BO B3POCIOM BO3pacTe.

OTnruust MeXAy NeThbMH BO MHOTOM OOBSCHSIOTCS T€M, B KAKOM IPOIIEHTOM CO-
OTHOIICHUHN Y HUX Pa3BUThLI TUIIbI UHTCJIJICKTOB. Ot sTOTO 6YZ[GT 3aBUCETh U UX IIPO-
¢deccust B OyayuieM, CKIOHHOCTH M YCIIEXH B OIPEJIEICHHBIX BHIAX JESITEIbHOCTH.
3ajada menaroroB U poaMTENed — CIIOCOOCTBOBATh MAaKCUMAIbHOMY PACKPBITHIO
TaJlaHTa MaJIbIIA U Pa3BUBATh €TO B JaJbHEHIIIEM HMEHHO TEMH CII0CO0aMH, KOTOPHIE
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Hanbosee MOIXOAAT OTACTLHOMY PEOCHKY, YUUTBIBAsS OCOOCHHOCTH €r0 MHTEIJUIEKTOB
no l'apanepy. MHauBuayaneHas nporpaMma oOydeHHUsl U MOJ0OpaHHBIE CIOCOObI
00y4YeHHUs C y4eTOM HanOoJiee pa3BUTHIX CIIOCOOOB BOCTIPUSITHS HHPOPMaK peOeH-
KOM — OCHOBa TEOPUHU MHOXECTBEHHOI0 MHTeNeKkTa ['oBapaa ["apanepa.

[Ipu u3ydeHUH TUIOB MHTEJUICKTA, KOTOPBIMU HaJleJIeH KaXKIblii OTACIbHBIN pe-
OCHOK, Ba)KHO ITOHMMAaTh, YTO y Ka)JIOTO 4YeJIOBEKa MMEIOTCS BCE JIEBATh Pa3HOBU/I-
HocTeil. OHM UMEIOT OrpOMHOE KOJMYECTBO MposiBiIeHuil. Hukorna He cTouT BemaTh
Ha peOeHKa SPIBIK 110 IPUHLHUIY TOTO, YTO OH 00J1aaeT TOJIbKO OI'PaHUYCHHBIMH
crocoOHOCcTsIMH. BaskHo, oOecnieunBasi MHANBUAYAIBHBINA MTOAX0 K Pa3BUTHIO U 00-
Y4EHHUI0 peOeHKa, CO34aBaTh TaKUE YCJIOBHS, B KOTOPBIX OH CMOT Obl IIPOSIBUTH MHO-
KECTBO CBOMX CTOPOH M HHTEPECOB.

Jliist Toro, 9TOOBI pacCMOTPETh B3aUMOCBSI3h MTpod st MU u Beibopa mpodeccnn
PaccMOTPUM CYLIECTBYIOLIYIO Ha CErOJHSIIHUN I€Hb MEKIYHApOAHYIO Kiaccudu-
Karuio obpazopanus. OQHIM U3 ITAOB B CHCTEME MPO(HeCcCHOHATLHOTO CaMOOTIIpe-
JIeJICHUS SBJISETCS TIOMCK B3aMMOCBSI3eH MEXAy MpodecCHOHANbHBIMU KauyeCTBAMHU
WH/IMBUYyMa W BBIOpaHHOU mpodeccuel. B mpeanaraeMoil MeToIMKe OCyIIECTBIIs-
eTcs npuBsizka npodwist MU u npodeccuii K MEXKTyHAPOTHON KITacCUPUKAIIMU 00-
pa3zoBaHusl.

MexayHapojHasi cranaapTHas kiaccudukanus oopasosanust (MCKO) siBrsiercst
PaMOYHBIM JIOKYMEHTOM, KOTOPBIH J]aeT BO3MOYKHOCTh YHU(PHUIIMPOBATH NPEACTaBIIC-
HUE HEOOXOAUMBIX JUTS Pa3padO0TKH MOJMTHKH Pa3HOOOPa3HBIX CTATUCTHYECKUX JIaH-
HBIX B 00J1IaCTH 00pa30BaHUsl B COOTBETCTBHH C COTJIACOBAHHBIM Ha MEXKIyHAPOIHOM
YpOBHE KOMIUIEKCOM OOIIMX OMpEeACNCHUH U MOHSATHMA, YTO MO3BOJIIET 00CCIICUUTh
COMOCTaBUMOCTh HalMoHanbHbIX Nokazareneit (FOHECKO 2011/2013). MCKO sB-
JII€TCA OCHOBHBIM MEXIYHAPOIHBIM JTOKYMEHTOM, PETJIAMEHTHPYIOIHUM COCTaBIIE-
HUE 00pa3oBaTEJbHBIX NPOTrpaMM, B TOM uucie Ha Tepputopuu PO (OK 017-2013
OObmepoccuiickuii KaacCupUKaTOp CIENMaTbHOCTEH BBICIICH HAay4YHOW KBanuQu-
kaunn, OKCBHK). Takum 06pa3oM, 1uarHocTuka NpogecCHOHANBHBIX HHTEPECOB
U CIIOCOOHOCTEH JI0JIKHA OCYIIECTBISITHCS C ONOPOH Ha UMEIOIIUICS Kiaccu(puKaTop
cnenuanbHocTedl. B mpoTuBHOM citydae, OyneT HaOMIOAAaThCSl TMAarHOCTUKA CIIOCO0-
HOCTel 0e3 MPUBS3KK K KOHKpeTHOH cepe nx peanmsarnuu. [Iporpamma BuobpaMU
MO3BOJISICT AUArHOCTUPOBATh NPOQEeCCHOHATIBHBIE HHTEPECHl U CIOCOOHOCTH € IpH-
BA3KOH K MEXIYHAapOAHOMY KJIacCU(PHUKATOPY CIIEHUATBLHOCTEH.

MCKO-2013 oxBartbiBaeT 10 0CHOBHBIX 00pa30BaTEIbHBIX HAIPABICHHUH, KaXI0€
13 KOTOPBIX BKIFOUaeT B cedst 29 obiracteid 00pa3oBaHUs U ONPEACIICHHBIN ITepeucHb
CHEIMATBHOCTEN.

Ha mam B3risg, npuBsA3ka K oQUIUANIbHBIM JOKYMEHTAaM BIIOJIHE KOPPEKTHa
U CTPYKTYPHUPOBaHA, HO YETKO OIPENEICHHYIO CTPYKTYpy Kiaccuduxauuu oopaso-
BaHUA HYXXHO, KQXJIbIH pa3, «HAKJIAIbIBATh» HA JIOCTATOYHO Pa3HOOOpPa3HYIO M MOJI-
BEP)KEHHYIO BO3PACTHBIM U3MEHEHUSIM TICHXUKY TOJIPOCTKA.

Ja, manHasi mporpaMma Mo3BOJIET BBISIBUTH OCHOBHBIC HalpaBieHHs U mpodec-
CHOHAJIBHON «IPUBSI3aHHOCTH» KOHKPETHOTO JIMIA, HO MOJYYEHHYIO0 HH(OPMAITHIO
HY’KHO eIlle U KOPPEKTHO MHTEPIPETUPOBATH.
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Hampumep, npupoHbIii HHTEIUIEKT MOKET TOBOPUTD, KaK O MPEAMOYTCHUSIX B BbI-
Oope npodeccuu, Tak U TO, UTO YEIIOBEK KHUBET «HA MIPUPOJIS» (HAIIPUMEp, B YACTHOM
JIOME€ WJIU Jladye) WU MPOCTO MPOBOJMT TaM MHOTO BPEMEHH, Tocemlas Apy3ei win
POJICTBEHHUKOB U T. 1.

Bcraer Borpoc 00 nHTEpIIpeTanuu Noay4eHHOW nHpopManuu. ITO MpeabIBIIICT
cepbe3Hble TpeOoBaHUA K TecTHpytomeMy. [lomydaercs, 4To 3TO AOMKEH OBITH HE
MIPOCTO TICHXOJIOT, KOTOPBIA MOYKET 32 BPeMsI Ce€aHCa KOPPEKTHO B3aHMMOJEHCTBOBATh
C TIOJJPOCTKOM U, BO3MOKHO, €r0 POAUTEISIMHU, HO €Ille M KOPPEKTHO 03BYYHUTh, H, UYTO
OYEeHbB CII0XKHO, IPEIOCTABUTH TECTUPYEMOMY WH(POPMAITHIO 00 STOM Ha KaKOM-TTHOO0
HOCHTETIE.

Msr1 oTiaem cebe oTdeT, 9YTO TeXHOJOoTHs BuOpon3zoOpaxenwus [Vibraimage PRO,
2019] — »T0 MHHOBAMOHHKIN MPOAYKT. Y IPOIYyKT, K TOMY K€, KOTOPBIA MOKHO J0-
MIOJTHATH ¥ KOH(OUTYPUPOBATH MOJT KOHKPETHBIE 33a/I1a4l KOHKPETHBIX MOJIb30BaTEeH.
Ho Ha maHHBIN MOMEHT cama IIpoTpamMMa, B €€ HBIHEITHEM BHUJIE, HE TIO3BOJISET MOy~
YUTH CTOJIb HCUEPIIBIBAIONTYIO0 HHPOpMaIHio. M, mo HameMy MHEHHIO, TIPEJICTABIISET
HHTEpeC Cyry0o s JroJiel, B IOCTATOYHONH Mepe, MOATOTOBICHHBIX IS pabOThI
C JaHHOW MPOTPaMMON W UMEIOIINX MOAXOsIIee 00pa3oBaHUE.

Baxno MOAYCPKHYTH, YTO NPEABAPUTCIIBHYIO OLCHKY MHTCIICKTYAJbHBIX BO3-
MOKHOCTEH JIMYHOCTH MCHUXOJIOT JODKEH «JepXKaTh B rOJIOBe» B (hOpME HEKOTOPOTO
BEPOSITHOCTHOTO CYXKJCHHUS MJIM OOIIEro PYKOBOJCTBA IO CO3JAHUIO YCIOBHH JJIs
MPOJYKTUBHOTO MHTEIEKTYAIBHOTO Pa3BUTHUSI MMEHHO 3TOT0 peOeHKa C YUeTOM €ro
WHAMBHIYaIbHBIX 0coOeHHOCTel. HeoOmmTenpHOro pebeHka (ecim oH 3TOro 3axo-
4eT U, €CJIU 3TO EMY ﬂeﬁCTBHTCHLHO Hy)KHO) MOKHO Hay4YHUTb O6H_IaTBC$I, CJIMIIKOM
TOBOPJIMBOTO — JIeNIaTh May3bl U JyMaTh Npo ceOs u T. 1. Takum 00pa3om, ICUX00-
TUYECKUN TUArHO3 (€CITH YK MOJB30BATHCS STUM TEPMHUHOM ) BCET/IA SIBJIICTCS PE3YIib-
TaTOM JIJTUTEILHOM, HAIIPSDKEHHOM MPo(ecCroHabHOM paOOTHI.

XoTtenoch ObI I00aBHUTh, YTO JaKe TPAMOTHO U KOPPEKTHO IMOCTABJICHHBIH IICUXO0-
JIOTUYECKUI TNAarHO3 WM aHAIN3 HUKOT/a He JOJKEH, Ha Halll B3TIIsAI, TepeIaBaThCs
4eoBeKy (peOeHKy B MEpBYIO odepe/b) B IpsMOi POPMYJIHMPOBKE B CHIIy KpaiHe
OImacHOro 3P deKTa «SIpiablKay (BIPOYEM, U B CHITy BBICOKOW BEPOSTHOCTH OMIMOO0Y-
HOCTH 3TOTO JINarHo3a).

[IponykTrBHas mapaaurma: 4ro nenarb? CyniecTBYeT JIM BBIXOJI U3 CIIOKHUBIIEHCS
cutyanuu? YTo AenaTh MIKOJIBHBIM TICHXO0JIOTaM, Ybs podeccnoHatbHas JIesTelb-
HOCTH ObLTa ¥ OyAET CBsi3aHA C HEOOXOANMOCTHIO TICUXOJIOTHYECKOTO 00CTIeI0BaHuUs
JeTell ¢ 1eIbI0 BBISBICHHUS MX MHTEIIEKTYyalbHBIX BO3MOXKHOCTEH? [Icnxomoramu-
MPaKTUKaMH HAaKOTUIEH OOTaThIi OIBIT MCIIOIH30BAHUS MCUXOJIOTHIECKUX METOIMK
B paMKax MapajgurMbl pa3BUTHA JUYHOCTH, KOTOpas MEHSIET TPeOOBaHUS K IEIIM
MICUXOJIOTHYECKOT0 TECTUPOBAHUS M OIpPEAesseT HOBBIE (DOPMBI ICHXOIOTUIECKON
pa6OTI)I C IC€TbMU. HepeqnanM HEKOTOPBIC DJICMCHTBI TAKOT'O OIIbITa.

1. MHOTOKpaTHOCTh 00C/ICIOBaHMsI Ha JOCTATOYHO JJIUTEIBHOM OTPE3KEe Bpeme-
HH C HUCIIOJIB30BAHHEM MHOXECTBA IICHUXOJIOTUYECCKUX METOAUK B 3aBHCUMOCTHU OT
0COOCHHOCTEH WHTE/UICKTYaIbHOTO Pa3BUTUS PEOCHKA M €ro WHIWBUIYATbHOCTH
B LIEJIOM.
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2. Wcnonb30BaHue OTACIBHBIX TICHXOMETPUYECKHX TECTOB MHTEIUICKTa B paMKax
MPOIEAYPhI ICUXOJIOTO-T1EJIArOTHYECKOr0 MOHUTOPHHTA, T. €. OTCIIC)KUBAHUS JMHA-
MHKU UHTCIUICKTYAJIbHOTO pa3BUTHUA KAXXIO0TO KOHKPETHOI'O YYCHHKA (I/IHI/I YUCHUKOB
C y4eOHbIMH JTHOO JTUYHOCTHBIMU MPOOJIEeMaMHK) C LEIbI0 WHINBUYaTU3alluu y4ueO-
HOUM ¥ BHENIKOJIBHOW JeATeIbHOCTH. Takum o0pa3oM, pe3ysbTaToM IMCHUXOJIOTHYE-
CKOT'O TECTHPOBAHUS OJDKHA CTaTh BHYTPEHHS muddepeHnuans o0yueHus ¢ pas-
paboOTKOM IS Ka)XKI0TO YYCHHKA WHIMBUAYAIBHOH TPACKTOPHH €r0 ICHXHYECKOTO
Pa3BUTHS 3a CUET OKa3aHMsI eMy HEOOXOIUMOM TICUXO0JIOTO-I1e[arOTHYECKOM ITOMOIITH.

3. BritoueHne NCUXOJIOTHUECKOT0 TECTUPOBAHUS B YUCOHBIH MPOIECC U €ro Mpo-
BEJICHUE B CBS3U C yUeOHOU JesTeNTbHOCThIO peOeHKa.

4. HpOBeHCHI/IC TCCTUPOBAaHUA [JIA OLCHKH IleflCTBHTCHLHI:IX HWHTCJUICKTYAJIbHBIX
BO3MOXHOCTEH peOeHKa B TOH MPeIMETHOM 007aCTH, KOTOPasi COOTBETCTBYET CKIIOH-
HOCTSIM M UHTEpecaM y4deHHKa. Takoe TeCTHPOBAHUE MPEJIOCTABISET UCTIBITYEMOMY
CaMOCTOATCIBbHOCTH B BbI60p€ JIMHUU UHTCIUJICKTYaJIbHOT'O NOBCACHUA B CUTYyallun
TICUXOJOTHYECKOTr0 00CIIeI0BaHUSI.

5. Mcnonk30BaHue B KA4eCTBE CPEICTB MOMyYeHHS UHPOPMAIIUU 00 YUCHHUKE HE
TOJIBKO CTaHAAPTU3WPOBAHHBIX METOJUK (HCI/IXOMeTpI/IquKI/IX TCCTOB MHTCIIJICKTA,
JIMYHOCTHBIX OMPOCHUKORB), HO M KAUECTBEHHBIX METOJIOB, B TOM YHCJIE HAOIFOACHHUS,
Oecesibl, aHKETUPOBAHUS, aHAIN3a TIPOIYKTOB JICATEIILHOCTH, CAMOOMHUCAHUSI (METO-
JIMKY HE3aKOHUYCHHBIX MPEIOKCHUHN, CIIOBECHOTO MOPTPETA, HAMCAHHUS COYMHCHUS
Ha OTIpeIeNIEHHYIO0 TEMY), UTPOBBIX U TPEHUHTOBBIX METOJIOB.

Takum 00pa3om, UCTIOIB30BAHUE IICUXOMETPHUECKHUX TECTOB HHTEIIEKTAa U3MEHSI-
€T CBOU BEKTOP: OHU OKAa3bIBAIOTCS OPUCHTHUPOBAHHBIMH Ha CO3J[aHUE YCIOBUH IS
Pa3BUTHS MHTEJUICKTYaIbHBIX PECYPCOB JIMYHOCTH, CIOCOOCTBYSI TEM CaAMbIM BBICTPa-
WBaHUIO WHIUBUAYATbHON UHTEIUICKTYaIbHOU Ouorpaduu.

B 3akmoueHue XoTesnoch Obl ckazath cienyromiee. [ICHXOIOrHsl — 3TO HE TOJIBKO
Hayka 00 00X 3aKOHOMEPHOCTSAX YeIOBEYECKOW MCUXUKH, HO M HayKa O MPHUHIIN-
nax 3aluThl paB JTHYHOCTU. [IcCHX0JI0rHUeckoe TeCTUPOBAHUE, KAK 00JIaCTh IICUXO0-
JIOTUYECKOTO 3HAHMSI, B IIOJIHOH Mepe JOHKHO OTBEUATh ITUM KPUTEPHUSIM.
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Annomauyusn: Vccnedyemes npobiema npogheccuonanrpio20 CmanoeieHus akyenmyupo8aHHoll
JUYHOCIMU HA PA3HBIX YPOSHAX NCUXUYECKOU opeanusayuu. Ananuzupyemes npobrema coomeem-
cmeus cnocobrnocmetl KOHKpEemuomy 6udy npogeccuonanviou oesmenvnocmu. Cneyuanbhvie
CROCOBHOCIU PACCMAMPUBAIOMCSL 8 PAMKAX MeOpul MHOdIcecmeenno2o unmeiiekma I'osapoa
Taponepa [1], 6 ee moougpuxayuu [2]. Cnocobwi peanuzayuu cneyuaibHblx cnocobHocmerl ana-
JUBUPYIOMCSL NPUMEHUMENbHO K PA3HBIM 6UOAM NPOpeccuonanviol desmenvnocmu. Jaemes 060-
CHOBAHIUE PAYUOHATLHOMY U HEPAYUOHALLHOMY PACHPEOCICHUIO UHDOPMAYUOHHO-IHEPSEMUHECKUX
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Abstract: The problem of the professional development of accentuated personality at different
levels of mental organization is investigated. The problem of matching the abilities of a particular
type of professional activity is analyzed. Special abilities are considered in the framework of
Howard Gardner’s multiple intelligence theory [1], in its modification [2]. Ways to implement
special abilities are analyzed in relation to different types of professional activity. The rationale for
the rational and irrational distribution of information and energy resources is given.
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OCHOBHbI€ NonoXeHus

[IpodeccronanbHOE CTAaHOBIEHHUE JIMYHOCTH MOApa3yMeBaeT OalaHc MEXIy Ha-
JUYMEM CIIOCOOHOCTEH K KOHKPETHOH cdepe npodeccrnoHanbHOW caMopeann3anun
1 JIMYHOCTHOM rOTOBHOCTHIO. I10/1 IMYHOCTHOM rOTOBHOCTHIO TOHUMAETCS ITPOCKIIUS
AKIEHTYUPOBAHHBIX Y€PT JTUYHOCTH B MPO(ECCHOHATBHYIO NEATEIHHOCTh Ha PA3HBIX
YPOBHSX IICUXHYECKOW OpTaHU3aIMN: CO3HATEILHOM U OECCO3HATEIEHOM.

[IpodeccronanbHas IesATeNBHOCTh CONMPSIKEHA ¢ HEpallMOHAIBHBIM pacipesene-
HUEeM HH(GOPMALMOHHO-IHEPI€THUECKUX PECYPCOB, BBUIY AUCOaIaHCa CIIELUAIBHBIX
CIOCOOHOCTEH M JINYHOCTHOM TOTOBHOCTH K MX peanu3anuu. [1oJ1 HepaunoHaIbHBIM
pacrnpeneneHueM HEPreTHYECKHX PECypcoB MOHMMAIOTCSI T€ BUABI PO(ECCHOHANb-
HOW AEATeNbHOCTH, KOTOPBIE CONPSKEHbI C BBICOKUMH YHEpro3aTpaTamH, AJsl JaHHO-
T'0 KOHKPETHOTO WH/IMBUAYYMa, BBUJLy HEJIOCTATOYHO Pa3BUTHIX CIIOCOOHOCTEH W/1ITH
HAJIMYUs TaKUX OCOOCHHOCTEH JMYHOCTH (Ha MpHMeEpe aKIeHTyaluul JTUYHOCTH),
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KOTOpPBIE MOTYT IPSMO HJIM KOCBEHHO TPEISITCTBOBATH OBJIAJCHUIO MPO(eccCHoHalb-
HBIX YMEHHH WM CTaTh NIPUYMHON CHIDKCHUS KayecTBa MX PEaIM3allHH.

TexHosoruss BUOPOU300paKEHUS TTO3BOJISIET MOTy4yaTh MHOTOMEPHBIC 3aBUCUMO-
ctu [1OC yenoseka. Texyuee [IDC coctosinue uenoseka (P) onpeaensercs kak Touka
nepecedeHus: kKoopauHar B ocax «uHpopmanus» (I) u sueprus (E) npu onenke cro-
cobHOoCTel (MHOKECTBEHHOTO MHTEIUICKTA) U PO aKIeHTyauil THIHOCTH [3].

BBepgeHune

B kadecTBe KIFOYEBHIX COCTABISIOMIHNX MPOPECCHOHAIBHOTO CTAHOBICHUS
JUYHOCTH TPAJUIMOHHO PaccMaTpPHUBAIOT NPO(deCcCHOHANbHBIE CTIOCOOHOCTH, MPO-
(heccroHANBHYIO M TUYHYIO MOTHBAIHIO. [ 16 CITOCOOHOCTH paccMaTpUBAIOTCS Kak
WHINBUAYATBHO-TICHXOJIOTUYECKHE OCOOCHHOCTH JIMYHOCTH, BO3MOXKHOCTh YeIIOBEKa
YCIICIIHO BBIMOJHATH TOT WM WHOW BHJ JISSTCILHOCTH PU MUHUMAIIbHOM pacxoje
BHYTPEHHHX pecypcoB U BpeMeHH. [Ipodeccronanbable Wi crienyanbHble CIOCo0-
HOCTH, B OTJIMYHE OT OOIIHNX, MOJIPa3yMeBarOT BO3MOYKHOCTD K Pa3BUTHIO OTAEIBHBIX
TICUXUYECKUX KAueCTB JIJII KOHKPETHOT'O BUIA NEITEIbHOCTH [4, 5, 6, 7].

Tak >xe, B onyicaHuy mpolecca mpodecCHOHaIbLHOI0 CTaHOBICHHS HEpeaKo (ury-
pHUPYET TaKoe MOHATHE KaK «IIPOPECCHOHAIBHOE CAaMOCO3HAHUEY, KOTOPOE OTpa)aeT
CHUHTE3 WHIWBHUIYAIbHO-TUIIOJIOTHYECKHX W MPO(PECCHOHATHHBIX KaueCTB JIMYHO-
ctu. «[Iponecc B3aMMOACHCTBUS TMYHOCTH M MPOPECCHU SIBISIETCS IBYCTOPOHHIM:
JUYHOCTHBIE OCOOCHHOCTH OMPEAEIAIOT BBIOOP Mpodeccun U MyTH OBJIAZCHUS €IO.
OcBoeHHas mpodeccus, B CBOI0 0Yepelb, HAUMHACT ONPEACIISITE 0coOeHHOCTH (op-
MHUpPOBaHUS JTHUHOCTH» [8]. HacTo CyIIHOCTh MPOQECCHOHATILHOTO CaMOOIIpeeIie-
HUS OINIPEaeIseTCs KaK «ITOMCK M HAaX0XKJCHHE JMYHOCTHOTO CMBICIIA B BEIOUPAEMOH,
OCBaMBAEMOM U y)Ke BBITIOIHAEMON TPYIOBOM ACSITEIHLHOCTH, a TAKIKE — HAXOXKJICHNE
CMBICIIa B CAaMOM TIporiecce camoornpeneiacHus» [9]. Takum 06pa3om mporiece CITUsTHS
JUYHOCTH M NPOQEeCcCuu HENMPEPBIBEH U OXBATHIBACT OONBIIYIO YaCTh CO3HATEIHHON
JKU3HU YeIIOBEKa.

[IpoGnema AuarHOCTUKY MOTPAHUYHBIX TICHXHYECKUX PACCTPOWCTB OJTHA M3 IICH-
TpaJbHBIX MIPOOJIEM TICHXHATPHUHU, TICUXOJOTHH H CMEXKHBIX HayK. JloctaTouHo 0cTpo
3TOT BOIPOC MOJHUMAJICS B CBA3HM C YTOYHEHHEM IHArHOCTUYECKHX KPUTEPUEB IO-
CPAaHUYHBIX COCTOSIHUN xapakTepa — akueHtyauui [10, 11]. [Tonyyennsie pe3yibra-
TBI UCTIOIB3YIOTCS JJIs1 TOCTAHOBKH KIIMHIMYECKOTO JUAarHo3a 1, Kak MPaBUiIo — PEKO
IKCTPANOIUPYIOTCS B 001acTh MPodecCHOHAIBHO-TMYHOCTHOH KOMIIETEHTHOCTH.
B T0 e Bpems, u3ydeHue JaHHOH MpOoOJIeMbI B acniekTe mpodeccnoHanbHoi nedop-
Malli{ JTAYHOCTH WU MPo(heCcCHOHANBHOTO BBHITOPaHUS YKa3bIBAaeT HA JAHHBIA BHI
CBSI3U, KaK KaTeropuu npo(eccHoHanbHO-INYHOCTHOW KomieTeHTHOCTH [ 12, 13].

B nannoii pabote OyayT paccMOTpPEHBI pa3IMYHbIC BAPHAHTHI TPOPECCHOHATBLHON
caMopealn3alyy JUIHOCTH C TO3UIUN PAIIMOHAIIBHOTO M HEPaIlMOHAIIFHOTO pacipe-
JeneHns HH(POPMalMOHHO-IHEPIeTHUECKUX M JJMYHOCTHBIX pecypcos. [lox Hepann-
OHAJILHBIM pacrpe/ieNieHneM HHPOPMaIHOHHO-Y)HEPTeTUIECKUX PECypCOB MOHUMA-
F0TCS T€ BUBI TPO(ECCHOHATIBHON e TeIbHOCTH, KOTOPBIE COTPSKEHBI C BBICOKUMU
JHEpro3arpaTamu, IS JaHHOTO KOHKPETHOTO WHAWBHUAYyMa, BBUAY HEAOCTATOYHO
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Pa3BUTHIX CIIOCOOHOCTEH /WM HAIMYUS TAKUX OCOOCHHOCTEH JINYHOCTH (HA MTpUMeE-
pe aKIeHTyauii TUIHOCTH), KOTOPhIE MOTYT MPSMO WM KOCBEHHO NMPENSATCTBOBATH
OBJIAJCHUIO TTPOPECCHOHATBHBIX YMEHUH WM CTAaTh MPUYMHON CHIDKEHHUS KadecTBa
UX peaju3aluu.

MNnortesa

[Ipennosaraercst yto, aucbanaHc CHEIUAIbHBIX CIIOCOOHOCTEW M JIMYHOCTHOMN
TOTOBHOCTH K UX peajH3al[id MPOSBISCTCS B HEPAIMOHAIBLHOM pacIpeielicHueM
WH(}OPMAIIMOHHO-YHEPTreTHIECKUX pecypcoB. [1og TUYHOCTHOW TOTOBHOCTHIO TIO-
HUMACTCA MPOCKIUA AaKICHTYHWPOBAHHLIX YCPT JJUYHOCTHU B HpO(I)CCCI/IOHaHI)HyIO
JIeSITEIIbHOCTD Ha Pa3HbIX YPOBHSAX MCUXUYESCKON OpraHnU3allii: CO3HATEIHHOM U Oec-
co3HarenbHOM. HepanmonanbHoe pacnpesienieHne HHHOPMAIIHOHHO-IHEPTeTUIESCKUX
PECypcoB paccMaTpuBaeTCs Kak KaTeropus jepopMaiuii JUYHOCTH U MPodeccuo-
HaJIBHOT'O BBITOPAHHUS.

MeToabl

MeTo10510rn4ecKoil OCHOBOW MCCIIEA0BaHMS CHIEIMAIbHBIX CIIOCOOHOCTEN MOCTy-
kuna teopud . 'apaHepa, 0 MHOXKECTBEHHOM MHTEJIEKTe. J[uarHocTuka norpaHuy-
HBIX COCTOSIHUW OCYIIECTBIIJIACH C ONMOPO HAa KOHLENIMIO AKIEHTYallui JTUYHOCTH
K. Jleonrapna [10]. OGe koHUIeNnIMK peanu3oBaHbl Ha 6a3e mporpamMm VibraMlI [2, 14]
n PsyAccent [14, 17, 18], npu moMoImu TeXHOJIOTHH BUOpou3oOpakeHus. JlaHHas
TEXHOJIOTHUS TIO3BOJISIET B PEXKUME PEaTbHOTO BPEMEHH OTCIEIUTh TUHAMUKY TICHXO-
(U3NOTOTMYECKUX PeaKLrii YeJoBeKa Mo psay napamerpos [3]. Bubpouzobpaxkenue
(Vibraimage) mpeoOpasyeTr B peaqbHOM BpPEMEHHU CBETOBOE BHICOM300paKeHUE
00beKTa B M300pakeHne, 00pa3oBaHHOE HAKOIIJIEHHON MEXKaJIpOBOW pa3sHOCTHIO.
Texnonorusi BEOpOM300paskeHUs MO3BOJISET MONIY4YaTh MHOTOMEpPHBIE 3aBUCUMOCTH
[1OC uvenoseka. Texyuee [IDC cocrosinue yenoseka (P) onpenensercs kak Touka
repecedeHusT KoopauHat B ocsax «uHbopmarus» (1) u sueprust (E). MismMenenne BbI-
nenseMoi (pacxoayeMoil) 4el0BeKOM PHEPTUH M3 HA4aJIbHOTO COCTOSIHUS B JPyroe
9HEPIreTUUECKOE COCTOSIHNE, u3MepsieTcs B Kkai/MuH. [log nndopmanueld moHumaert-
cst koaddurmenT nonesnoro aeiicteus (KI1J1) genoBeka, n3mepsieMblii B IpOIEHTAX,
OTpaKAIONINX MTOTEPH B Tiepeiadn HHPOpMAaUU (GU3HOIIOTHIECKUX CUCTEM (OTHOIIIE-
HHUE CUTHAJ-LIYM, UK dSHTponus-uHGopmanms) [14].

OmnpocHuk B 24 Bompoca MO3BOJSET TUArHOCTUPOBATH CTEIEHb BBIPAXKEHHOCTH
Ka)KJIOTO, W3 MHO)KECTBEHHBIX MHTEIUIEKTOB (VibraMI) mim CKIIOHHOCTH K TOMY HIJITH
WHOMY THUITy akieHTyauuu nuuHoctu (PsyAccent), Ha OCHOBE TEKyIIeTO MCUX0o(pu-
3MOJIOTMYECKOT0 COCTOSHHMS M CO3HATEIbHBIX OTBETOB MCHBITyeMoro. [Iporpamma
VibraMI, Ttaxke 1mM03BOJISET THarHOCTHPOBATH PO(ECCHOHATBLHBIE HHTEPECHI U CII0-
COOHOCTH C TPHBS3KON K MEXKJAYHApOJHOMY KiacCU(UKATOPY CHEIHAIbHOCTEH
MCKO-2013 (FOHECKO 2010/2013), [15, 16]. Texnonorust BHOpon300pakeHus Mo-
3BOJISIET PETUCTPUPOBATEH B PEXKHUME PEAJIbHOIO BPEMEHHU KaK CO3HATEIIbHbIE (OTBETHI
B pexume JIA/HET), Tak u Gecco3HarenpHble (PHpPTeTHUECKas U WH(pOpMamoHHAs
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COCTAaBJISAIONIAs) PEaKIMU Ha CTHUMYJIB. B KadecTBe CTUMYyJa BBICTYIAET BOIMPOC
OTpOCHUKA U POTO (CTHMYJBbHBIA MaTepuan). Hamnune cTUMyIbHOTO Marepuaia
00yCIIOBIIEHO HEOOXOJAMMOCTBIO YCHIIMTH SMOIMOHAIBHYIO U WH()OPMAIMOHHYIO
Harpy3Ky BompocoB. becco3HarenbHble YCTAHOBKH OTIMYAIOTCS TOPa3l0 MEHbIIEH
IJIACTHYHOCTBIO, YEM CO3HATENIbHBIE T. K. HE MIPHUBSI3aHbI K CUTYaTUBHOMY (haKTOpy.

Bceero tectupoBanue npouuid 50 denoBek, B BO3paCTHOM JHanazoHe 25-38 mert.
Bce ucnbiTyembie UMEIOT BhIcIIee MpodhecCHOHaNbHOE 00pa3oBaHue. AHAIU3 pe-
3yJbTAaTOB MCCIICAOBAHMSI BKJIFOYAN B CeOsl CISAYIOIINE ATAIbBL: a) aHaIu3 IPOoQuis
criocoOHOCTEH M PO aKIEHTyaluii JTUIHOCTH, Ha TIPEAMET HAIWYUS CBS3Ei;
0) BO3MOKHOCTb MPOEKITNH aKIEHTYPUPOBAHHBIX YEPT JIUYHOCTH B MPO(ecCroHalb-
HYI0 JICSITeILHOCTh (C TIO3UIIMK UH(DOPMAIIMOHHO-IHEPTC€TUYECKOTO PaCIpeIelICHUs
PECypcoB); B) COTIOCTaBIIEHUE TOJTYUYSHHBIX PE3yIbTaTOB ¢ OHOrpadUuecKUMHU JaH-
HBIMH. Tak ke, HaMH MOJAPOOHO OyAYyT PacCCMOTPEHBI MPOGUIN ABYX UEITOBEK, KaK
MOKa3aTeb YCIEITHOTO (PallMOHATBLHOTO) W HEYCIIEITHOTO (HEpalMOHAIBLHOTO) pac-
npeaeneHneM HHPOPMaLMOHHO-9HEPTETHUECKUX PECYPCOB.

Pe3ynbrathbl

Co’XHO TIEPEOLEHUTh CTENeHb 3HAYMMOCTH CO3HATENBHBIX YCTAHOBOK B cdhepe
poQeCCHOHATBFHOTO CTAaHOBJICHUS TUYHOCTU. B TO e Bpems, mpodeccnoHaibHOe
CaMOCO3HaHHe — 3TO MPOIIecC, OMOCPETOBAHHBIN CO3HATENbHBIMU YCTAaHOBKAMHU
n Oecco3HaTEeNbHBIMH MMITYJIbCAMH, COOTHOIIEHHE KOTOPBIX TPYIHO OINpPEACIUTh.
MBI M1l MOKEM, C HEKOTOPOM J0JIE YBEpPEHHOCTH, HACTAUBATh HA TOM, YTO 3Ta
CBSI3b CYIIECTBYET. AHAIN3 TPYMIOBBIX TEHASHINI MpHu moMomm Koppemstuun up-
ceHa 3To moaTBepkaaet. [loxydensl 3HaunMble kKoppemsauuu (pu p < 0,05) mexay
OT/IeNbHBIMU TlapameTpamMu Metoauk VibraMI m PsyAccent. HauGospiiee unciio
cBs3eit (3 u 6osee) ObUTO TIOMYYIEHO MEXAY Pa3IuIHbIMH TUlaMu MU, TUCTUMHBIM
1 SMOTUBHBIM THUINIAMU aKIEHTyalluu JUYHOCTH. [losyueHHble pe3ysbTaThl, ¢ OJHON
CTOPOHBI, YKa3bIBAIOT HA HAJTMYHUE CBS3EH MEXKIIy CIIOCOOHOCTSIMHU (TIPEACTaBICHHBIMU
MMW) n akneHTyarusIMi TMYHOCTH Ha Pa3HbIX YpoBHAX. C APyToil CTOPOHBI, H3yYEeHNE
IPYNIOBBIX TEHJCHIMN HE JJaeT NMpeACTaBIeHHE O PallMOHAIBHOM WIN HEPaluoHaIb-
HOM paclpeieieHn HHPOPMALNOHHO-3HEPTETHIECKUX PECYPCOB, KOTOPOE MOXKHO
MOJIYYUTh MPUMEHUTEIHHO K OT/AEIBbHO B3STOM JIMYHOCTH, B pPaMKax €e MPOeKInU
B Mpo(ecCHOHANBHYIO AESITETbHOCTb.

PaccMoTpuM KOHKpETHBI pUMep MpoecCHOHATBHOIO CTAHOBJICHHUS JIMYHOCTH,
C TIO3UIIMH PAIlMOHATBHO paclpeieNIeHIs YJHEPTeTUIECKUX pecypcoB (rpumep 1).

IIpumep 1. Cepreii, 37 ner, oOpazoBaHue BhICIIEE, TEXHUUECKOE. Y CHEIIHO CO-
BMeEIIaeT padoTy MO CIEHATBLHOCTH C BEICHUEM OM3Heca. XapakTepusyeT ce0sl Kak
YeloBeKa MeJIeyCTPEMIIEHHOT0, YMEPEHHO OOIIUTENbHOTr0. B 1esmom, camoonenka
YepT xapakTepa ¥ ypOBHsI MPHUTA3aHUN HE BXOJAT B MPOTUBOPEYUE C PeajbHO MMe-
IOIUMHUCS. AHANHU3 JaHHBIX 1O MeToauke PsyAccent mokasan mpeoOianaHue auc-
tumHOTO ([IM, 100%) Tna akueHTyauuu JIHYHOCTH, pu o0mmell narposepcuu (1B,
84%) muunoctu (puc. 1).
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ivB 2AM 378 43B SNT 6A1 7A3 8BBE 935M 10MP 111T 1238
M+

Puc. 1. Ucnbityembin Ceprei. Mpodunb akueHTyaumin NMYHOCTU.

YcnoeHble 0603HadeHus1 0nsi puc. 1 u 3: B — nHTpoBepTMpoBaHHbIi, M — gucTumHbIA, TB —
TpeBOXHbI, 3B — 3acTpeBatownii, MT — negaHTnyHbIN, Al — addekTUBHO-NabunbHbIN, AD —
adheKTUBHO-3K3aNbTUPOBaHHEIN, BB — Bo3byaumblii, OM — amoTuBbIHbIA, P — uctepuueckuin, IN'M —
rMnepTMMHbIA, OB — aKcTpaBepTMpOBaHHbI

1BM 20M 37AM 4BK 58BN 6NP 7M4 8MP 9NB 10BA 11BA12MN
uMi+

Puc. 2. Vcnbityembin Cepreii. Mpodunb MHOXECTBEHHOIO MHTENNEKTa

ComocraBieHue MOMYYCHHBIX PE3YIbTATOB C JaHHBIMU co3HaTenbHbIX (YN) 1 Oec-
cosHarenbHbIX (IE) ycTaHOBOK mOKa3ajio coBIafeHUE Pe3ysbTaToOB M0 JTUCTHUMHOMY
(M 100%) Tumy akmeHTyauu, pucyHok 1. PacxoxaeHune Mexay cOo3HATeIbHBIMHU
MPEJICTaBICHUSIMU O CBOCH JIMYHOCTH M OECCO3HATEIBHBIMH yCTAHOBKAaMH, KaK Ka-
TEeropusi BHyTPUIMYHOCTHOTO KOH(MJIMKTA, HE BbIsIBICHBI. CpPaBHUM IOJIyYCHHBIE
pe3ynbTaTel ¢ naHHbIME VibraMI.

CormocraBneHne MOTYYCHHBIX PE3YJIbTATOB C POQHIEM MHOKECTBEHHOTO HHTEII-
JeKkTa 00yCIIOBICHO HEOOXOAMMOCTBIO JIOKaIu3auuu o0JaacTu npodeccuoHalIbHOR
JeSITEFHOCTH, B KOTOPYIO NMPOCHUPYIOTCS aKIEHTYHPOBAaHHBIC YEPTHI JIHYHOCTH.
B npodune Cepres, mepoe 1 BTOpoe MecTa PUHAUICKAT JTOTUKO-MATeMAaTHIECKOMY
(100%) u Bu3yanbHO-pocTpancTBeHHOMY (84%) Tnnam MU (puc. 2). TpeTtbe mecTo,
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[0 CTEINEHU BBIPAYKCHHOCTH, 3aHUMAKOT OU3HEC-KOPBICTHBIN (73%) U MOTOPHO-IIBU-
ratenbHbId (73%) MU. PekoMmenayemast 00s1acTh Crieluaiu3aluu, 1Mo pe3yibraTaM
TecTupoBaHus mporpamMmoit VibraMI: mHboOpManMoOHHbIE TEXHOJIOTHH U KOMMY-
HUKALNS, UHKEHEPHOE JIEJI0 U CTPOUTENIHCTBO, €CTECTBCHHBIC HAYKH, MaTeMaTHUKa
U craTucTuka (taou. 1).

Ta6bnuua 1

UcnbiTyembii Cepreir. COOTBETCTBME TUMOB MHOXECTBEHHOIO MHTENNEKTa obnacTu
cneumanu3aummn (HassaHus cneunanusauum npyueeaeHsl cornacHo MCKO), [16]

Ne | % | MHTennektyanbHbivi npodune (VibraMl) | LUnpokas obnacte cneumanusaumm (VibraMl)

MHopmaunoHHble TeXHOMormm

1 100 |Nornko-Matematnueckuii (JIM) 1 KOMMYHMKALYS

2 84 | BusyanbHo-lMpocTpaHcTBeHHbIN (BIT) | MHxXeHepHoe Aeno n cTpontenbCcTBoO

EcTtecTBeHHbIE HayKy, maTtemMaTtuka

3 73 | MotopHo-[BuratensHein (M) N CTATCTIKA

CenbCcKoe 1 flecHoe X03a1CTBO,

4 73 | Busriec-Kopeicthbi (BK) pbIGONOBCTBO U BETEPUHAPUS

5 66 | MpupoaHbin (MP) Cdpepa obcnyxmeaHus

[Tomy4deHHbIe pe3yNbTaThl COTIACYIOTCS C PeaTbHBIMUA OMOTpadUIeCKUMHU TaH-
HBIMH: BBICIIEE TeXHHYECKOe 0OpazoBaHMe, paboTa 1O CIEUHaTIbHOCTH, BEJCHUE
coOctBenHoro OumsHeca. [ucbananc crnenuaIbHBIX CIOCOOHOCTEH M TOTOBHOCTH
JUYHOCTU K MX peayn3aluy, y ucnsitryeMoro Cepres, He BBISABJICH HU HA OJHOM M3
ypOBHEH mcuxuveckoi opranm3anuu. [Iporecc npogpeccHoHanbHOrO CTaHOBICHUS
JUYHOCTH MPOTEKAET B OJArONPHUATHBIX YCIOBHUIX, XapaKTEPU3YETCs pallMOHAIbLHBIM
pacnpeneneHueM HH(POPMAIMOHHO-3HEPIeTHYECKUX U JIMYHOCTHBIX PECYPCOB.

PaccMoTpumM emie onuH npuMep, MPoPecCHOHATBHOTO CTAHOBICHUS JIMYHOCTH,
C MO3UIMH HEPALMOHAIBHO PACIpeesIeHUs] SHEPIreTUYECKIX PECypPCoB (pumMep 2):

IMpumep 2. KouncranTus, 32 rona, oOpa3oBaHue BeIcIIee, TeXHUYeckoe. Paboraer
10 CIIELUaIbHOCTH, MEUYTAeT 0 COOCTBEHHOM OM3Hece. AHAIN3 aKLUEHTyaluui JIUYHO-
CTH BBISIBWII IIpeobnananne uHTpoBeptupoBanHoro (100%) u adhdexruBHO-3K3a1b-
TupoBaHHOro (92%) Tum, pucyHok 3. Beicokass HHTEHCUBHOCTb TeMIIa HapacTaHUs
peakuuii PK3aJbTUPOBAHHBIX JIMYHOCTEH SIBISETCS CIEICTBHEM MX I'MIIEPUYBCTBU-
TEIHLHOCTH K COOBITHSM BHEIIHEW cpenbl. B To Bpems Kak i HHTPOBEPTUPOBAHHBIX
JUYHOCTEH TUITUYEH MPOTHUBOIIOJIOKHBIA BapUaHT, ¢ HU3KOH 3HAYUMOCTHIO BHELITHHX
COOBITHH MO OTHOLICHUIO K BHyTpeHHEMY MUpPY. COOTBETCTBEHHO, COUETaHHUE Y Of-
HOT'O 4€JI0BEKa UHTPOBEPTUPOBAHHBIX U a()(h)eKTUBHO-3K3aIbTUPOBAHHBIX UEPT JIMU-
HOCTH (TIPOTHBOIIONIOKHBIX IO CYTH CBOEH), MOKHO paccMaTpUBaTh Kak KaTErOpHIO
BHYTPHJIMYHOCTHOT'O KOH(IIUKTA.

Amnanmuz co3HaTenbHBIX (YN) u 6ecco3narenbHbIX (IE) ycTaHOBOK, Tak jke BBISBIUI
HeCcOBIIaJieHne pe3ynbTaToB. Ha co3HarenbHOM ypoBHE MCHbITYeMblii KoHCcTaHTHH
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cuuTaeT ceds TpeBokHOU aruHOCThIO (100%). B TO Bpems kak Ha Gecco3HATEeIbHOM
ypoBHe npeobnagaer uaTpoBepTUpoBaHHbIi (100%), adhdexTnBHO-3K3aMBTUPOBAH-
HbIi (84%) m ncteponansit (72%) Trmna akneHTyaruu JUIHOCTH. CpaBHUTENBHBIN
aHaJIM3 OCHOBHBIX YepT XapakTepa, MPUCYIIUX AJS KaKIAOr0o M3 THIIOB aKICHTYya-
MU JTUYHOCTH MOKa3aj, 4YTo ap(eKTUBHO-IK3AIbTUPOBAHHBIM THUI rOpa3ao Oymxe
K ICTEPOUTHOMY, 4eM K HHTpoBepTHpoBaHHOMY [10]. MoXHO caenats mpeamonoxe-
HUEC, 4TO HHTpOBepTHpOBaHHLIﬁ THUIT HE ABJIACTCA IMOAJIMHHBIM, 4 IEMACKUPYET IIPOAB-
neHus aQPeKTUBHO-IK3aIbTHPOBAHHOIO. TakuM 00pa3oM, pe3yJIbTaThl OTy4YeHHBIC
B XOJI€ CPaBHEHUS CO3HATENBHBIX M OECCO3HATEIFHBIX YCTAHOBOK ITOATBEPKIAIOT
HaJINYHE BHYTPUIMYHOCTHOTO KOH(DIMKTA, O KOTOPOM rosopuiochk panee. Coot-
BETCTBEHHO, PacXo HH(OPMAIIMOHHO-YHEPTETHYECKUX PECYPCOB, 00ECIICUNBAIOIINX
LEJIOCTHOCT (DYHKIIMOHUPOBAHUSI IMYHOCTH, TOBBILICH.
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Puc. 3. Ucnbityembin KoHcTaHTyH. OBWwumii npocunb akLeHTyaumin NIMYHOCTY
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Puc. 4. Vicnbityembinn KoHcTanTH. O6Lwuii npodrnnb MHOXECTBEHHOMO UHTEMMEKTa
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CorocTaBuM IMOJIYYCHHBIC JTAHHBIC, C pPe3yIbTaTaMH TECTUPOBAHUS IIPOrPaMMOi
VibraMI:

Tabnuua 2

Ucnbityembin KoHcTaHTMH. COOTBETCTBME TUMOB MHOXECTBEHHOIO MHTENMNekTa obnacTtu
cneyunanusaumm

Ne | % | WHTennektyanbHbi npodune (VibraMl) | Lnpokasi obnactb cneunanuaaumm (VibraMl)

1 100 | MexnuyHocTHbIA (MIT) MHxeHepHoe Aeno u cTponTensCcTBO
2 84 | BuayanbHo-lMpocTpaHcTBeHHbIN (BIT) Cdbepa ynpasnerius, Gu3Hec
1 topuCnpyaeHLmns
3 73 | BnsHec-KopbicTHbIN (BK) Cdpepa obpasoBaHus
4 73 | BoremHo-ApTucTuveckuit (B) CouwanbHble HayKu, XXypHanucTuka
1 MHpopmaums
5 66 | MpupoaHbin (MP) Cdpepa obcnyxmeaHus

[IpeobnanarommmMy TUIIAMH MHOKECTBEHHOT'O MHTEJUIEKTa Y HcnblTyemoro Kon-
CTaHTHHA OKa3anuch MexnIUUHOCTHBIA (100%) M BU3yasbHO-IPOCTPAHCTBEHHBIN
(82%). Tperbe MecTo 3aHHMaeT OM3Hec-KOPBICTHBINA (77%) Tun MU, pucynok 4.
Pexkomennyemast 00s1acTh crielqUagn3aliy O pe3yibTaTaM TECTHPOBAHUS MPOrpaM-
Moii VibraMI: mH)XeHepHOE JeJ0 W CTPOUTENbCTBO; cdepa yrpaBleHHs, OU3HEC
U opucpyaenuys, rabnumna 2. Ceds xapakTepru3yeT, KaKk 4eloBeKa LeseyCTPEMIICH-
HOTO, OOIITUTEIBHOT0, CITOCOOHOTO K YCIICITHOMY BeACHHIO Om3Heca. TakuM oOpazom,
CaMOOIICHKa YepT XapaKTepa M ypOBHS NPUTA3aHUN BXOAST B IPOTHUBOPEUUE C pe-
ATHHO MUMEIOIMUMUCS (TIOJYICHHBIMH B XOJ€ TECTUPOBaHUA). ADPEKTHBHO-IK3aTh-
TUPOBAHHOH JMYHOCTH, C Y€pPTaMHU UCTEPOUTHOIO TUIIA, JOCTATOUYHO CJIOXKHO BECTH
6usnec. [lo 3TOM MpUuYMHE, HA TAaHHOM ATare Mpo(hecCHOHaTBFHONW caMOopealln3alni,
COOCTBEHHBIN OM3HEC OCTAETCsI MPEIMETOM MEUTaHH, a MPOPECCHOHANBHBIE IOCTH-
JKEHUSI B TEXHUYECKOW 00J1acTh (MH)KEHEPHOE JIeJI0 U CTPOUTEIBCTBO) COMPSIKCHBI
C BBICOKMM YpOBHEM HH()OPMAIIMOHHO-IHEPTETHUECKHX 3aTpar. B yactHocTH, adek-
THBHO-K3aJIbTHPOBAHHAS JIMYHOCTh TPATUT HEPAIIMOHAIBHO OOJIBIIOE KOJIUYECTBO
WHPOPMALIMOHHO-YHEPTETHUECKUX PECYPCOB, IS TOAEPKAHUS YePT UHTPOBEPCHH.
B utore ¢popmupyeTcst JeMOHCTPaTUBHBIN THII MTOBEICHHS: IEMOHCTPALIUSI HHTPOBEP-
TUPOBAHHBIX YEPT JIMYHOCTH, IyTEM IOJIABJICHHUS DK3aIbTHPOBAHHBIX (DOPM CaMOBBI-
pakeHust. MOTHBaLIMOHHBIN aCMEKT Mpoliecca Mpeodpa3oBaHusl U MACKUPOBKH aKIeH-
TYMPOBAaHHBIX YEPT JIMYHOCTH JICKHT 32 MpeesiaMH 3a7ad JaHHOTO MCCIIe0BaHHAs.
Hameii 3amaueit 0bu10 mOKa3aTh, YTO NPOo(hecCHOHATBHOE CTAHOBICHHE JTUYHOCTH
MPOTEKAaeT B HEONArompHUsATHBIX SHEPro3aTpaTHBIX YCIOBHSX, BBUAY AHMcOanaHca
CHEUUANBHBIX CIOCOOHOCTEH W TMYHOCTHOW TOTOBHOCTH (BHYTPUJIMYHOCTHOTO KOH-
($MKTa) K UX peann3alum.
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O6cyxpaeHune

YTouHeHHe MPo(hecCHOHATHLHOTO BEIOOpa — €CTh MOTPEOHOCTh KaK JIMYHOCTHAS,
TaK ¥ COIMOKYJIbTYPHAsI, AUKTyeMasi MEHSFOIIIUMUCS CTaHapTaMU COBPEMEHHOTO 00-
mectBa. ['pomMo3ikasi, Hopoil MHOTOYacoBasi, MPoLeypa MPOBEACHUs COOSCeT0BaHUS
IpU MpHeMe Ha paboTy, moavyac okasbiBaeTcss ManodpPekTuBHON. HyXHbIl YenoBek
HE OKa3bIBaeTCAd B HY)KHOM MECTE T. €. 3aHMMAaeTCs HE CBOUM JIEJIOM, BhIOUpaeT 0y-
JIYyIIYH0 CIENUAIbHOCTh HEIOCTATOYHO KOPPEKTHO. KOMITIEeKCHBIN, pa3HOCTOPOHHUH
MOJIXO0J K OIICHKE JIMYHOCTH XOPOIIIO ce0s 3apeKOMEHI0Ball B chepe NMCUX0Iorude-
CKOH TMarHOCTHKHU M PEKPYTUHTa, B YACTHOCTU. B CBsI3u ¢ 4em, BO3HUKAET MOTPEO-
HOCTh B CO3JJaHUW JUATHOCTHYECKOTO WHCTPYMEHTA JOCTYITHOTO M KOM(OPTHOTO
B OKCILIyaTalliy KaK CO CTOPOHBI CIICIHAINCTA, TAK ¥ CO CTOPOHBI JIFOOOTO YeIOBEKa,
3aMHTEPECOBAHHOTO B Pa3pelIeHUH MPOOJIeMbl TPO(EeCCHOHAILHOTO BBIOOPA Ha JIO-
OOM 3Tare ero KMU3HEHHOTO MyTH. BMmecTe ¢ Tem, JaHHBIH WHCTPYMEHT JOJKEH OT-
BeYaTh BCEM TPEOOBAHUAM KOMIUICKCHOW TICUXOJIOTHYECKON quarHoctuke. CodeTaTh
B ce0e XapaKTePUCTUKHU TECTa CIIOCOOHOCTEH U ONPOCHUKOB UHTEPECOB U YCTAaHOBOK,
OTIIMYATHCS KPATKOCTHIO TI0 BPEMEHU MMPOBEJICHUS H KOPPEKTHOCTHIO MHTEPIPETAIIHH,
OBITH 3aIUIICHHBIM OT TUMUYHBIX OMIMOOK HAONIOJICHHS U YCTAHOBOK Ha OTBET CO
CTOPOHBI PECIIOH/ICHTA.

[IpoBeneHHOE HcciIeIOBaHUE TTOKA3AJI0 IUPOKUE BO3MOXHOCTU TEXHOJIOTHH BU-
OpomnzoOpakenus (couetanue MeToauk MI u PA) B BBISIBIIGHWU CPBITHIX TEHICHIINH,
OXBaTBIBAIOMINX IPoIIecC MPOGECCHOHATHPHOTO CTAHOBICHUS JTUIHOCTH. Ecim mpen-
MOJIOXKUTh, YTO BBISBJISICMasi pa3HOCTHASI KAPTHHA MEK/y CO3HATENILHON M 0ecco3-
HaTEJIbHOW PEaKIUSIMH JJOCTOBEPHO OTPaKaeT CKPBHITYI0 MH(OPMAIINIO, TO JaHHBIN
METOJT MOKET CTaTh OCHOBHBIM B IOMCKE ONTHMAaJIBHOTO ITyTH CaMOCOBEPIICHCTBO-
BaHUs JIMYHOCTU. B 3TOM cityuae puck npodeccHoHanbHbIX JehopMaluii, npodeccu-
OHAJILHOTO BBITOpPAHUS, MMATOJOTUYCCKON TUHAMUKHU aKIEHTYalul (C Iepexo/loM Ha
MATOJIOTUIECKUI YPOBEHB) — OKa)KETCS CBEJICHHBIM K MUHUMYMY.

C 1eJIbI0 MTOATBEPIKACHHUS WIIM OTIPOBEPIKEHUS TIOJYUCHHBIX PE3YJIbTaTOB IEIeCO-
00pa3HOo MpoBeeHUE 00JIee MACCOBBIX YKCIIEPUMEHTOB IO MPEIaracMoi METOIHKE
(TeXHOIOTUU BUOPOU300pAKEHUs), C MPUBICYCHUEM OOJIBIIET0 KOJIUYESCTBA HCIIBI-
TYEeMBIX W HaJM9Iusl 0oJiee TOJIHBIX OWorpauIecKux JaHHBIX. Tak e, CYIIeCTBYET
HEOOXOAMMOCTh B JIOHTMTIOJAHBIX MUCCIICIOBAHUSIX PA3IUYHBIX COLMAJIbHBIX TPYIIIL,
MOHUTOPUPOBAHUE CAMOI0 Ipoiecca MPoPeCCHOHATLHOTO CTAHOBIICHUS JTUYHOCTH
Ha Pa3HBIX BO3PACTHBIX dTAllax.

3akno4yeHue

AHanmu3 TpoQuIsT MHOKECTBEHHOTO MHTEIJIEKTa IMO3BOJUI JTHATHOCTHPOBATH
HaJIM4ue CIOCOOHOCTEH K TOMY WJIM MHOMY BHUJY NPO(ECCUOHAIBHOU JesTelb-
HOCTH Ha Pa3HbIX YPOBHSX ICHUXHYECKOW OpraHW3allMu: CO3HATEIBHOM W Oec-
co3HatenbHOM. Okazamock 4TO, MpodecCHOHaTbHAs NEsATeIHbHOCTh YelIOBeKa
B PaBHOU CTEMCHH MOXKET MPOTEKATh KaK B OJATOMOIYYHBIX YCIOBHSIX, COMPOBO-
JKIAOUIUXCA pallMOHAIIBHBIM PACHpENEI€HUEM SHEPTreTUUYECKUX PECYPCOB, TaK
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U B HEOJArOMONYYHBIX — COMPOBOXIAIOIINXCS HEPAITHOHAIBHBIM PACTIpEICTICHUEM
JHEPreTUUCCKUX PecypcoB (B BHJE AucOanaHca CreHalbHbIX CIIOCOOHOCTEH U JTHY-
HOCTHO# TOTOBHOCTHM K MX peaju3alii). B mupokoM MOHMMaHUH, MO/ HEPaIHo-
HaJIbHBIM PAaCIIp€ACJICHUCM SHEPIreTUUCCKUX PECYPCOB MOHUMAJINCHL TC BUAbLI ITPO-
(heccroHambHON AeSITeTbHOCTH, KOTOPBIC COMPSIKEHBI C BBICOKMMHU SHEPro3aTpaTamMH,
JUTS. TAHHOTO KOHKPETHOTO MHAMBHIyyMa. OCHOBHOUN MPUUYWHON HEpaI[OHAIBHOTO
pacrpesiesieHusl pecypcoB CTajo MOHMMaHWe TOTO, YTO HaJIWYHWe CIOCOOHOCTEH
K TOMY WJIM WHOMY BHIY MPO(ECCHOHATBHON NESITEIBHOCTH HE SBISCTCS rapaHTOM
€¢ YCIEUTHOTO BBIMOTHCHUSI.

Juarnoctuka npo@uiis aKIEeHTyalui JUYHOCTH ¥ MPOQHIIS CIIOCOOHOCTEH 0Cy-
LIECTBISUIACH MPH MMOMOIIM TEXHOJOTHH BUOpOH300paxeHus, nmporpamMm PsyAccent
u VibraMI. TexHomorust BHOPOM300paKEeHHUs TTO3BOJISET BBISBIISITH MHOTOMEPHBIE 3a-
BHCHMOCTH XapaKTEPHUCTHK TIcuxodusuonornueckoro coctosaus (I1OC) u peructpu-
POBaTb USMCHCHUEC DHCPICTUKU 1 HAIIPABJICHUC 3TOT'O USMCHCHU S Ha PAa3HbIX YPOBHIAX
MICUXMYECKON OpraHU3alliu B OIICHKE CIIOCOOHOCTEH M aKICHTYyallWid JIMYHOCTH, KaK
KaTeropui mpodecCHOoHANTBHOTO CTAHOBJICHUS JINYHOCTH.

Taxum 00pazom, THIIOTE3a O TOM, YTO MPOPECCHOHATHLHOE CTAHOBJICHUE JTMYHOCTH
MoJipa3yMeBacT OaJlaHC MEX/y HAJIMYUEM CIIOCOOHOCTEH K KOHKPETHOU cepe mpo-
(heccroHambHON caMopealIn3alii U TMYHOCTHON TOTOBHOCTHIO, MOITBEP/IHIACS.

INuntepartypa:

1. I'apouep I'. CTpyKTypa pazyma: TeOpHs MHOKeCTBeHHOro nnteiiekra: Ilep. ¢ anrin. M.: OO0
«W. 1. Bumssmey, 2007. 512 c.

2. Munkun B. A., Huxonaenxo A. H. Bubpounzo0OpaxxeHne U MHOKeCTBeHHBIH MHTEIICKT. CI10.:
Penome, 2017. 156 c.

3. Munxun B. A. Bubpousobpaxenue. CII6.: Penome, 2007. 108 c.

4. Tennoe b. M. N36p. Tp.: B 2 1. M.: Ilenaroruxa, 1985. 328 c.

5. Kapnos A. A. B3auMoCBs13b 00IINX CITOCOOHOCTEH M METAKOTHHUTHBHBIX CBOWCTB JIMYHOCTH:
ABtoped. 1uc. ... KaH]I. ICUXOJ. HayK. SIpocnasis, 2015. 205 c.

6. Jletimec H. C. O06 ymcTBeHHOH ogapeHHocTH. M., 1960. 215 c.

7. Jletimec H. C. IIpobnemsbl ciocoOHocTell B Tpyaax b. M. TemoBa // Bonpochkl MCHX0I0THH.
1996. Ne 5. C. 39-51.

8. Bopucosa E. M. TIpodeccuoHanbHoe caMOONpeaeIcHHe: IUUYHOCTHBIN acnekT: ABToped.
JIUC. ... I-pa IICUXoJ1. Hayk. M., 1995. 441 c.

9. Ilpsasxcnuxos H. C. Teopust n mpakTHKa NpoPhecCHOHATBHOTO caMoonpeaeneHus: Yueb. moco-
6ue. M.: MI'TIIIN, 1999. 97 c.

10. Jluuxo A. E. TlcuxonaTuu 1 akueHTyaluu xapakrepa y noapoctkon. CI10.: Peus, 2010. 256 c.

11. Jleoneapo K. AxuentyupoBanusle nuunocty. Kues, 1989. 375 c.

12. Epmauenxo JI. M. ®opmupopanue npodeccuoHanu3mMa yuureneil ¢ HICTepOUJHBIMU YepTaMU
JTMYHOCTU. ABTOpEed. IHCC. ... KaHI. TICUXO0J. HayK. M., 1997.

13. Becconosa JI. A. ®opMupoBanue NpoPecCHOHATEHO-THYHOCTHOW KOMIIETEHTHOCTH COIIH-
aJIbHOTO pabOTHHKA KaK YCJIOBUE MPEOJI0JICHUs MPOPECCHOHATIBHON NeOopMaliii JIHYHOCTH.
ABToped. aucc. ... KaHi. cuxoi. Hayk. Tepb, 2012.

14. VibraMI. Psychophysiological profiling system. Manual, Version VibraMI 10 [Electronic
resource]. Saint Petersburg: Elsys Corp. published, 2019. URL: http://psymaker.com/
downloads/VibraMIEng10.pdf (access date: 06.05.2019).



66

A. H. HukonaeHko

15.

16.

17.

18.

bamypun H. A., Byuemuu E. B. u 0p. Poccuiickuii cTaHaapT TeCTUpOBaHus nepconana // Opra-
Hu3anuoHHas ncuxojorus. 2015. T. 5, Ne 2. C. 67-138.

Isced fields of education and training 2013 (ISCED-F 2013). Montreal: UNESCO Institute for
Statistics, 2014. 20 p.

Nikolaenko Y. Diagnostics of character accentuations in different variants of psychophysiological
responses dynamics / Modern psychophysiology. The Vibraimage Technology. Saint Peters-
burg, ELSYS Corp., 2018. P. 230-235. DOI: 10.25696/ELSYS.VC1.EN.14

VibraPA. Diagnostic Program of Personality Accentuation [Electronic resource]. Saint
Petersburg: Elsys Corp. publishing, 2019. URL: http://www.psymaker.com/downloads/
PsyAccentEng.pdf (access date: 06.05.2019).



PA3PABOTKA M ANTPOBALMA METOAA NPEQBLABNEHNA CTUMYJIbHOIO MATEPUATTA... (npodomkeHue) 67

DOI: 10.25696/ELSYS.VC2.RU.8

PA3PABOTKA U ANMPOBALUMA METOOA NPEOBABINEHUA
CTUMYINIbHOIO MATEPUANA NMPU TECTUPOBAHUA
MHOXXECTBEHHOIO UHTENNEKTA TEXHONOIMEW

BUBPOU3OBPAXEHUA (npoaonxeHue)

A. H. HukonaeHko
OO0 «MHoronpodunsHoe npegnpuaTne «Ancucy, CankT-MNetepbypr, Poccus
(nikolaenko@elsys.ru).

Annomauus: Llenvio 0annou cmamovu sA6715emcst 0anbhelulds paspabomra u anpooayus. memo-
0a npedvAsaeHUs CIMUMYIbHO20 MAMEPUANA NPU MeCmupo8anUs MHOJNCECNEEHHO20 UHMELIEeKMA,
Ha baze mexnono2uu subpouzodpadicenusi. B 2017 200y enepgvie ObLiu 0nyoIuKo8anvl pesyibmanmol
no aneopummy noooopa cmumyios, npumensemvix ¢ 110 BubpaMHU, na baze mexronocuu subpo-
usobpascenus [1]. Ilposedennoe uccredoganue s18a1emcs npoooaxicenuem pabomsl no noobopy
CIMUMYN08, OONOJIHEHHOE CIAMUCIMUYECKOl 00pabOmMKOLU NOLYUEHHbIX Pe3YIbMamos.

Knrwouesvie cnosa: noobop cmumynos, cmpykmypa OnpoCHUKd, COOeplICanUe GONPOCos, Cnu-
MYTbHBII MAMepuan, MHOICECMEEHHbIN UHMENLeKM, CROCOOHOCTU, MeXHOI02Usl eUOPOU300pa-
JICeHUSL.

DEVELOPMENT AND APPROBATION THE METHOD FOR STIMULI
PRESENTATION DURING TESTING OF MULTIPLE INTELLIGENCES
BY VIBRAIMAGE TECHNOLOGY

Yana Nikolaenko
ELSYS Corp., St. Petersburg, Russia (nikolaenko@elsys.ru).

Abstract: The purpose of this article is to develop and approbate the method of presenting
stimuli for testing multiple intelligences based on vibraimage technology. The possibilities of
vibraimage technology in the implementation of tasks for HR, vocational guidance, recruiting,
diagnosis of abilities and the definition of multiple intelligences are explored.

Keywords: structure of the questionnaire, content of questions, stimulus material, multiple
intelligences, abilities, vibraimage technology.

BBepneHue

B 2018 rogy BuepBbie OBITH OMyOIUKOBAHBI PE3YILTATHI IO AITOPUTMY ITOI00pa
CTUMYJIOB, ipuMeHsieMbix B [10 BubpaMU, Ha 6a3e TexHoIOruu BHOpOU300paxe-
Hus [1]. [Ipoananu3upoBan caM IPUHLHUI TOA00pa CTUMYJIOB: BOIPOCOB-CTUMYJIOB
(pakTop conManbHOW KeIATETHHOCTH OTBETOB, KOH(IHMKT JKEITaHUH U BO3MOKHO-
cTei u np.), ctuMynoB-¢poro. [TogpoOHO paccMOTpEeH MPHHIIUIT TI0J00pa CTUMYJIIOB-
¢$oTO0, C yU4eTOM TaKHX MOMEX MOMeX000pa3yomux (HakTopoB (AUCTPAKTOPOB) KaK:
M30BITOYHOE IMOIMOHANIBHOE JaBJICHUE, YMOIMOHAIILHOE 3alTyMIICHHE, BIHSHUE
COIMATBHBIX CTEPEOTHIIOB, CYOBEKTHBHOCTD (MPOCKIIHS COOCTBEHHOTO KU3HEHHOTO
ombITa. B mpouecce mogdopa cCTUMYIOB ObUIN BBISIBJICHBI TPYJAHOCTH B J1I03UPOBa-
HUU MH(POPMAIMOHHOW M SMOIMOHAIBHON COCTABISAIONICH, a TaAKXKe P APYTUX
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mpo0JieM, MPEnATCTBYIOLUX NOTYUYEHHIO CTATUCTHUECKH YCTOMUNBOH ncuxodusno-
JIOTUYECKON peakuuu. B 3Toii cBs3M OBUIO pelIeHo MPOJOHKUTE UCCIEAOBAHUE 110
no0opy CTUMYJIOB, HeoOxoauMbIX B pabote ¢ 110 Ha 6a3e TexHONIOTHH BUOPOU30-
OpaxeHus.

B mporpamme BubpaMMU, ocHOBaHHOH Ha TEXHOJIOTHMH BHOpoM300pakeHus [2]
MpejcTaBieHa JOMOJTHEHHAs] U pacliMpeHHast 10 12 THMOB KilaccHU(pUKALUs MHO-
’KecTBeHHBIX UHTEeeKToB I'. ["apnuepa [3, 4], ¢ yka3aHueM BO3MOKHOCTU K CaMO-
peanuzanuu B KOHKPETHOH mpodeccuoHanbpHol cdepe [5]. Pazpaboran onmpocHUK
B 24 BoIIpOCa, MO3BOJISIOMIMI TUAarHOCTUPOBATH CTENEHb BBIPAXKEHHOCTH KaXJ0TO,
13 MHOXXECTBEHHBIX MHTEJUIEKTOB Ha OCHOBE TEKYILEro NMCUXO()HU3MOIOTHIECKOTO
COCTOSIHUSI U CO3HATEJIbHBIX OTBETOB UCHbITyeMoro. [loyueHHbIi npoduias MHOXKe-
CTBEHHOT'O MHTEJIJIEKTa, MOKHO pPaccMaTpUBaTh C MO3ULUU HHIAUBHUIYAJIbHOI'O IPO-
(umns criocobHOCTEH, Chephl HHTEPECOB U MPEATOUTESHUMN [6].

[Ipoxoxnenue Tecta B 24 Bolpoca HE MPUBOIUT K ICUXMYECKOMY HCTOLICHHIO
WCIIBITYeMBIX. ABTOMaTH3MpPOBaHA KaK caMa IMpoIleaypa TECTUPOBAHUS, TaK U WH-
Teprnperanus. TexHomorus BUOPON300pakeHHs MO3BOJISIET MOTydaTh MHOTOMEpHBIE
3aBHCUMOCTH XapakTepHUCTUK ncuxoduinonorugeckoro cocrossaus (IIOC) u pern-
CTPHUpOBATh U3MEHEHUE DHEPIeTUKU M HaIlpaBJIeHHE 3TOr0 U3MEeHEeHus. 3menenue
BBIJIETISIEMOH (pacxolyeMoi) YeI0BEKOM SHEPTHH U3 Ha4aIbHOTO COCTOSIHUS B IPyroe
SHEPreTUYECKOE COCTOsIHUE, u3MepsieTcst B kkain/MuH [7]. [lcuxodusnosorunueckui
MOAXOM ¥ TOCTYITHOCTh B €T0 peain3aluu Ha 6a3e nmporpammbl BubpaMU no3BossieT
MPOBOJIUTH TECTUPOBAHKME 0€3 MPUBICUEHHsI CTOPOHHHX CIICIHAIMCTOB Y3KOTO IPO-
¢uis [8]. B ocHOBY MeTO/a 3a/105KEHBI KJIaCCHUECKUEe MPUHIHIBI IICUX0(U3NOTIOTHH
Ha 0a3e HOBEHUIINX KOMIBIOTEPHBIX TEXHOIOTHH.

Tun onpocHukKa

[To comepxannto onpocHuk Gardner_12 oTHOCHTCS K KaTETOPUU TECTOB CIIELIH-
anbHBIX criocobHocTelt. ConeprkarenbHas cropoHa onpocHUK Gardner_12 onpocHu-
Ka, 3aJI0)KEHHOTO B rporpammy BubpaMMU, oTBeyaeT 0CHOBHBIM KPUTEPHSIM OMPOCHH-
KOB HHTEPECOB M YCTAHOBOK, C OJTHOH CTOPOHBI, U TECTa CIEIUALHBIX CIIOCOOHOCTEH,
¢ apyroii croponsl. Coaepikanne Kaxaoro u3 24 BOMPOCOB HAMIPSIMYIO CBSI3aHO C TO-
TEHIMAJbHBIMA HHTEPECAMH PECTIOHICHTA, a UX (POPMYyITUPOBKA MO3BOJSIECT OLCHUTh
HaIpaBJIEHHOCTb yCTaHOBOK. HarpaBieHHOCTh YCTAHOBOK MOKHO OTCJIEAUTH B U3MeE-
HEHMU MH(OPMALMOHHON M SHEPIeTUYECKON COCTABIISIONIEH MCUX0()U3NOIOTHYECKOI
peakiuy Ha OCTaBJIEHHBII BOIpoc.

OnpocHuk Gardner_12 nmeeTt JIMHEHHO-ONNO3UIMOHHYIO CTPYKTYpy. B kaxmoit
nape MU 3anoxeHa cuTyalnus BBIHYXJICHHOTO BBIOOpa M3 ABYX B3aMMOMCKIIIOYAIO-
LIMX 110 COJACPKAaHUIO BOMPOCOB. PecioHAEHTY HEOOX0ANMO OTBETUTH Ha 12 Takux
nap BOIPOCOB, AOMOJHEHHBIX H300paKeHUAMH-CTUMYIaMH. Bonpocsl cocTaBieHbl
TakuM 00pa3oM, 4ToOBI AJisl Kaxaoro Tuna MU 4enoBek ¢ pa3BUTBIM COOTBETCTBYIO-
MU CTIOCOOHOCTSIMH, Ha MEPBBIA BOMpoc mapsl orBeyan JIA, a Ha Bropoit — HET.
CoOTBETCTBEHHO, JTMHENHO-ONMO3UIMOHHAs CTPYKTypa ONMPOCHHUKA MMOJPa3yMeBacT
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HUCKYCCTBEHHO CMOJICITMPOBAHHYIO CUTYalUIO BBIOOpA M3 MOTEHLUUAIBHO B3aWMO-
WCKITIOYAIOIINX TTOHATHH.

Monens, B KOTOpOH KaxAsli 3 TUIoB MU 3aHUMAaeT CBOIO (PyHKIIMOHATHHYIO
HUIIY, OJIpa3yMeBaeT 04epPeHOCTh B HAITMCAHUHU C MOCIEAYIONUM PACIIOI0KEHNEM
nap MU. Tak, BHauane yTouHAIOTCS (YOPMYITUPOBKH BONPOCOB: K IMEPBOM U IBEHAI-
1aToi mapam, 3aTeM KO BTOPOM M OJAMHHAAIATON U T. . Bo BTOpyl0 ouepenb, mpu
cOOIOICHUN BCEX HEOOXOAMMBIX YCIOBUH, TOJOMPACTCS CTUMYJIbHBIN MaTepuan/
¢oro. Hannuue ctumyabHOro Marepuaia 00yciIOBICHO HEOOXOIUMOCTBIO YCUIIUTD
AOMOIMOHAIFHO WH()OPMAIMOHHYIO Harpy3Ky BOIMpPOCOB. TpyAaHOCTH B ero mombope
3aKJTI0YAeTCs B IO3MPOBAHUHM SMOIIMOHAIBHON HATPY3KH, CTETIEHb KOTOPOW MOYKHO
OTIPEAEIUTh TOJIBKO B MPOIIECCE MHOTOKPATHBIX TECTUPOBAHUI.

Taxum 00pa3om, CTpyKTypa 1 alropuTM Hanmucanus onpocHuka Gardner_12 tec-
HO CBsI3aHBI MKy co00#. Heo0Xoammo akciepuMeHTaTbHO MTOATBEPAUTD HIIH OTIPO-
BEPTHYTH 8ATUOHOCTND UMEIOWUXCS CIMUMY 08, TPUMEHSIEMBIX TIPU JINHEHHO-0TIO03H-
LIMOHHOM CTPyKType onpocHuka Gardner_12.

Bcero 6pu10 IpoTECTHPOBAHO 72 MOAPOCTKA, YUAIIUXCS 00IIe00pa3oBaTeIbHON
IIKOJIBI, B BO3PACTHOM janarnazoHe 14—16 meT. DTHUYECKH U MTOJIOBOM COCTaB TPyII-
bl OTHOCUTEIBHO OJHOPOJHBINA. Pe3yabTaTsl TECTUPOBAHUS YUaIUXCs, Y KOTOPBIX
PYCCKHU S3BIK HE SIBIIIETCS POJHBIM, pACCMaTPUBAIUCH OTNEIBHO, U B HACTOSIIEM
HCCIIeIOBAaHNH (BBHY MaJIOW BEIOOPKH UETIOBEK) aHATU3HPOBATHCS HE OyayT. IIpo-
TecTupoBaHo 40 MaTbYMKOB U 32 IEBOYKH.

Pe3yn bTaTbl UccrnenoBaHuA

Psn TectupoBanuii, npoBeneHHbIX B TeueHue 2018 rona BhISIBUI HEKOTOPHIE MIPO-
OJ1eMBblI, CBA3aHHBIE C HEJOCTATOYHO KOPPEKTHBIM TTOJO0POM CTUMYJIOB B OTIPE/IEIICH-
HBIX Iapax Bomnpocos. PaccMoTpum nopobHee.

Hcxons 3 CTpyKTypbl ONPOCHUKA Mapbl BOIPOCOB JTOJIKHBI OTPULATEIBHO KOP-
penupoBaTh MeXIy coOoi (IepBas mapa BOIPOCOB — € JBEHAALATOH, BTOpas —
C OJIMHHAJIIIATON U T. J.). ECJI 3T0 HEe MPOUCXOAUT, TO CTUMYJIBI (BOIIPOC U/Win (OTO
K HeMy) nofo0pansl He BepHO. Kak 3T0 BBITISANT?

Ta6bnuua1l
KoppensiumoHHbIi aHanua nap MW, no onpocHuky Gardner_12

1A ET LM BM 'S NL BK MR AS VL AB IE
1A -0,19 0,22 0,32 -0,61 -0,33 -0,51 -0,35 0,21 -0,26
ET -0,19 -0,06 0,25 0,25 -0,35 0,28 0,26 0,12 -0,34
™ 0,22 0,73 -0,35 -0,38 -0,36 -0,62 0,31 -0,22
BM 0,32 -0,06 0,73 0,07 -0,33 -0,14 -0,48 -0,39 0,09 -0,35
'S 0,25 0,07 -0,17| -0,10 0,14 0,14 -0,12 0,20
NL -0,61 0,25 -0,35 -0,33 -0,17 0,35 0,26 0,07 0,52 -0,25
BK -0,33 -0,38 -0,10 0,35 -0,05 0,43 -0,51 0,28
MR -0,51 -0,35 -0,14/ 0,26 -0,25 0,06 -0,11 0,58
AS 0,28 -0,36 -0,48 0,14 0,07 -0,05 -0,25 0,36 0,11 0,32
VL -0,35 0,26 -0,62 -0,39 0,14 0,52 0,43 0,06 0,36 -0,38 0,32
AB 0,21 0,12 0,31 0,09 -0,12 -0,25 -0,51 -0,11 0,11 -0,38 -0,27
IE -0,26 -0,34 -0,22 -0,35 0,20 0,28 0,58 0,32 0,32 -0,27
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ITpunnun pacnosnoxenus nap MM — onno3unuoHHbI. YeM Janblie 10 OTHOILE-
HUIO K HEHTPY (IIecTas u ceabpMasi apbl 00pa3yIoT MEHTP) PACIONOKEHBI ITaphl, TEM
CHJIbHEE KOppersnus. YTo BayKHO: KOPPEISIHS OTpUIIATeNIbHAS, a HE TIOJI0XKUTEIbHAs
T. K. pacrojoXeHHe He TOJIbKO BOIPOCOB BHYTPH Maphl, HO U CAaMUX Map — OMNIO3H-
nuonHoe. Buyrpunmunoctaeiit (1A) u mexummuHoctHEIH (IE) MU pacnionoskeHs! mo
Kpasim, oopasyst 1 u 12 mapy. [laper IA u IE Haxomarcs B OTpHUIATEILHON KOPpETs-
MOoHHOM 3aBucuMocTH (—0,26), pucyHok 1. IMeHHO 1o3TOMY, € 3THUX Tap BOIIPOCOB
1 HAaYMHAEeTCs ONPOCHMK, UMHU ke U 3akaHuuBaeTcsd. KiroueBbIMH B ONpeeIeHUN
TYMaHUTapHOTO WM TEXHUYECKOTO MPO(HIISA BEICTYNAIOT Maphl JOTHKO-MaTeMaTHIe-
ckuit (LM) u 6oremuo-apructudecknii (AB) MU, (—0,62), He MeHee ONMO3UINOHHbBIE
no cBoeil cytu. [Ipubnmkenne Kk HEeHTPY 3HAMEHYET OclablieHHe KOPPESIUOHHBIX
3aBUCUMOCTEH, UX pacnaj Wi JaXke IMepexo]l B MOJIOKUTEIbHbIC 3HAUCHHS: TTaphl
BU3YaJbHO-TIPOCTPaHCTBEHHBIH (VS) u My3bikanbHO-puTMuuecknii (MR) MU (HeT
Koppessinun), npupousiii (NL) u motopHo-aBurarensasiii (BK) MU, (0,35). Takum
00pa3oM, HaMOOJBLIYIO TPEBOTY BBI3BIBACT Mapa 3K3MCTCHIMAIbHO-TEOpETHYE-
ckuit (ET) u 6oremuo-apructudeckuii (AB) MU. Ilo aTiM mapam moxydeHa mamnas
MOJIOXKUTEIbHAs Koppersinus B 0,12 (mocTtoBepHOCTH paznuuuit mpu p < 0,05). Bo3-
HUKJIa HEOOXOJMMOCTh B KOPPEKLUH CTUMYJIOB. [lepBoHayansHO ObITO penieHo 3ame-
HUTBH CTUMYIIBI B TIpe/ieax OAHON Mmapbl. DTOH mapoi ctan 00TeMHO-apTUCTHYECKUN
(AB) MU. IlockonbKky UMEHHO B 3TOH mape BompocoB (AB MU) mambosee gacTo
BCTpeyaIlCh MapHble yTBEPAUTEIbHBIE OTBETHI (BMECTO OMIMO3UIIMOHHBIX).

Pesynprarom n3mMeHeHus (OPMYIUPOBOK BOIIPOCOB CTAI0 CMEILICHUE COACPKaHMU,
C apTUCTUYECKOH COCTABJISIONICH JMYHOCTH, B O0JIee MUPOKOE PyCII0O — TBOPUYECKOM
COCTaBIISTIONICH. ApTrcTHUYecKast (B paBHOU CTETICHH, KaK U OOTeMHas ) — 3TO YaCTHBIC
MPOSIBIICHUS] TBOPUECKON JIMYHOCTH. JlomonHuTepHO ObUIa ycHiieHa OMIO3UIIMOH-
HOCTh Mex Ty mapamu ET — AB 3a cyer cmerieHus akiieHTa B 00s1acth Gpritocodckuit
3HaHWH, B 22 Bompoce. Tak Oblyla TOCTUTHYTA JBOMHAS ONTO3UIIMOHHOCTh — BHYTPH
napel AB u mexxny napamu ET — AB. CooTBeTcTBEHHO, OBLIIO H3MEHEHO Ha3BaHUE,
¢ boremHo-aptuctuueckoro (AB) Ha TBOopueckuit (CR); ¢ 3K3MCTEHIIMATBHO-TEO-
pernueckoro (ET) na dunocodeknii (PH), Tabn. 2. Mi3sMeHeHNUsT KOCHYJIMCH TakK ke
U 3pUTENIbHBIX CTUMYJIOB ((hoTo) (puc. 1).

Tabnuua 2
BoremHo-ApTtuctnueckmin/KpeaTtneHein MA

BoremHo-ApTuctuyeckun (AB) KpeatuBHbin (CR)

21. Ilerko BXuBarCb B Heobxoanmeln 06pa3 | 21. Balwa TBopyeckas HaTypa He 3HaeT oTabixa

22. He nobnto BblAensaTbca U3 ToNMbI 22. OcmbicrieHne BaXkHee, YeM BOMMoLLeHne

[TonGop 3pHUTENBHBIX CTUMYJIOB TECHO CBsI3aH C COJIEpKAHUEM BOMIPOCOB. M3-
MEHEHHUE COJIepXKaHUs BOMpPoca HEeM30eXKHO BENeT K 3aMeHE CTHMYJa-()oTo, 4TO
u ObwIO Tposienano. Ha Hamn B3riisin, HEOObIUHAS apXUTEKTypa J0Ma, JOJDKHA Oblia
BBI3BATh MPUSITHBIC ACCOIUAIIMU Y TBOPUECKH OJAPEHHOr0 YEIOBEKA, JOMOJIHUTEILHO
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CIIPOBOLIMPOBAB IMOJOXKUTEIbHBINH OTBET Ha 21 Bompoc, pucyHok 1. Hamportus,
9K3UCTEHLIHAIbHBIA BBIOOP MEXIY «OCMBICICHHEM» U «BOIUIOIEHUEM», OB OTpa-
JKEH B BUJIC PYHKIIMOHATHHOW aCHMMETPHH paOOTHI TOJIOBHOTO MO3Ta, PHCYHOK 2.

21. CTapﬂ Bepcus 21. HoBas Bepcusa

Puc. 2. BoremHo-ApTtucTtunyeckuin/ KpeatneHein MU, goto k Bonpocy 22

[Tociie 3aMeHbI BOIIPOCOB-CTUMYJIOB U CTHMYJI0B-(hoTo B TBopueckoMm (CR) MU,
HW3MEHUJICSl XapaKTep KOPPENAIHOHHBIX CBA3EH B caMuX mapax: (Quiocopckuit
(PH)/tBopueckuit (CR) MU. Bbrina nomyuyeHa oxxuaaeMas OTpULIATENIbHAS KOPPEs-
IIHsI, BMECTO M3HAYaIBLHON TOJIOKHUTENbHOMN, Tabmma 3. OHaKo MOoTydYeHHast Koppe-
ssust (—0,07), HeCMOTpsI Ha ee OTPUIIATEIbHBIC 3HAYCHHS, 0Ka3aJIach CTATUCTUUYCCKH
HezmocToBepHOH. Kak oka3zanock, OOJIBIIMHCTBO ONMPAIINBAEMBIX OTBETHIIO yTBEPAU-
TenbHO Kak Ha 3 Bompoc ¢unocodekoro (PH), rak n Ha 21 Bompoc TBopueckoro (CR)
MU. Takum 0Opa3zoM, MONYUYCHHBIE PE3YJIbTAThI IKCIIEPUMEHTAIBHO MOTBEPHIN
HE00X0AMMOCTh B JAJIbHEHIIIEM COBEPIICHCTBOBAHUU CTUMYJIOB, TBopueckoro (CR)
MU, a Tak xe He0OXOJUMOCTb B 3aMeHe cTuMyJioB ¢unocopekoro (PH) MU.

Bb10 penmieHo ycuiauTh akIEHT Ha JUHAMUYECKOW COCTaBIsIONIed BOMPOCOB:
MacCUBHO-CO3HUIaTeNIbHOW (UIOCOPCKOW M aKTUBHO-MPHUKIIAIHONW TBOPUYECKOM,
Tabymna 4.
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Tabnuua 3
KoppensumoHHbii aHanua nap MW, nocne nameHeHusa ctumynos B Gardner_12
1A PH M BM VS NL BK MR AS VL CR IE
1A 0,25 0,31 0,16] -0,13 20,30 0,08] -023[ -0,09] -039
ET 0,25 -0,38 0,20 0,20 0,15 0,17 0,07 -0,07] -0,32
M -0,38 0,35 -0,24 0,29 0,09 -025 032 -038 -0,08 0,23
BM 0,31 0,20 -0,35 012 -0,39 -0,34] -0,16] -043| -0,05 0,11  -0,40
VS 0,16 0,20 -0,24 0,12 -0,10 -0,12 0,21
NL 0,13 029 -039] -0,10 0,12 043 -037] -054
BK -0,15 0,09 -0,34 0,12 0,18 0,34 0,35 -0,16
MR 20,30 017 -025] -0,16 0,18 011] -0,06] -0,12
AS 0,08 032 -0,43 0,49 0,34 0,11 0,29 -0,63] -0,16
VL 0,23 0,07 -0,38 -0,05 -0,12[ -0,37 035 -0,06] -0,29 0,32 0,18
CR 0,09 -007] -0,08 0,11 021 -0,54 012 -0,63 0,32 0,18
IE 039 -032 0,23 -0,40 -0,16 -0,16 0,18 0,18
Tabnuua 4

Teopueckuit (CR) n dunocodpckun (PH) M, pesynbtat nsmeHeHuin BONpOCOB-CTUMYTOB
(koHeuYHas Bepcust)

Tun MU Mpenbiaywan sepcus KoHeuHbI pe3ynbsraT
21. Bawa TBOpYeckas HaTypa He 3HaeT |21. Hago gencreoBartb, Torga
oTAbIxa NOMy4YnTCH HYXHbIN pesynsrat
Teopue- A 4 y pesy.
ckun (CR
(CR) 22. OcMbicreHne BaXHee, YeM 22. A nobnio dmnocodcTBoBaThL
BOMoLleHne 1 Me4Tatb 060 BCeEM
3. dunocodusa gaét roToBHOCTb KO 3. JlexxaTb Ha AnBaHe 1 pa3MbIWNATb
BCSAKOMY MOBOPOTY CyabObl BaXHee, YeM CyeTUTbCA
®unocod- y poTy cyn Y
ckui (PH) .
4. YenoBek JOIMKEH JENCTBOBATD, 4. A nmero BO3MOKHOCTU CO34aBaThb
a He paccyxgaTb YTO-TO HEOOBLIKHOBEHHOE

3amena ctumyinoB-gorto TBopueckoro (CR) mpomsomnura B mpeenax 22 Bompoca,
YTO Ha HAIll B3IJISA], JOJDKHO OBLIO OKa3aThCs JIOCTATOYHBIM. 3aMeHa CTUMYJIOB-(OTO
¢unocodckoro (PH) Op1a nonaHoi, BBULY 3HAUMMBIX U3MEHEHUH B COJEpKaHUU Ca-
MHUX BOIIPOCOB. B urore, koutposbHbie U peneBanTHbie Bonpockl CR u PH okazanuce
JrcecmKo OTIMO3UITMOHHBIMH JIPYT 10 OTHOMICHUIO K JIPYTY B TMape, a Tak e ApyT 1o
OTHOIIEHHIO K JIpyry Mexay mapamu MU (mepekpecTHO).

[Tocne 3amMeHBI BONIPOCOB-CTUMYJIOB U cTUMYJI0B-poTo B PH u CR MU, Obna no-
JydeHa CTaTUCTUUCCKW 3HAUYMMasl oTpumaTenbHas koppemsaus (—0,29), Tabnuma 5.
[TomyueHHBII pe3ynbTaT AaeT OCHOBAHHE MPEANOJIO0KUTh, YTO BOMPOCHI-CTUMYJIBI
u ctumyisi-goto B mapax PH u CR MU, npu ITuHEHHO-0NMO3UIIMOHHON CTPYKTYype
onpocHuka Gardner 12, mogoOpaHbl MPaBUITHHO.



PA3PAGOTKA Y ANIPOBALIMA METOAA NPEQBLABNEHUA CTUMYJIbHOIO MATEPUANTA... (npodomkerue) 73

Tabnuua 5

KoppensaunoHHbii aHanus nap MW, nocne nameHenns ctumynos B Gardner_12
(koHeYHas Bepcus)

1A PH M BM VS NL BK MR AS VL CR IE
1A 0,29 0,08 0,14 0,21 -0,13 -0,13 0,15 -0,19
ET 0,29 -0,19 0,14 0,08 -0,05 0,06 -0,29
M 0,08 -0,19 0,18 0,27, 0,07, -0,18 -0,35 0,31
BM 0,14/ 0,14 0,18 -0,14 -0,07 -0,35] 0,22 -0,24
Vs 0,21 0,08 0,27 -0,12 -0,36 0,22 0,16 -0,18 -0,09
NL -0,13 -0,05 0,07 -0,12 0,25 -0,14 0,06 0,19 -0,13
BK -0,13 0,06 -0,14 -0,36 0,25 0,20, 0,13 -0,20 0,19
MR -0,18 -0,07 0,22 -0,14 0,20 -0,14 0,24 0,10 0,08
AS -0,35 0,16 0,06 -0,14 0,06 -0,28 0,11
VL 0,15 -0,35 -0,18 0,13 0,24 0,06 0,30
CR -0,29 0,31 0,22 0,19 -0,20 0,10, -0,28 -0,05
IE -0,18 -0,24 -0,09 -0,13 0,19 0,08 0,11 0,30 -0,05

21. MNpepbiaywias Bepcus 21. KoHeuHbIn pe3ynstaT

BE3 UBMEHEHWW

........................................ 22. MNpepgpigywas Bepcens 22, KoHeYHbIV pesynstar

2 g
-1
7‘!3“1 By qisem :_q
vy

Puc. 3. Teopyeckuin MU, pesynsrat namMeHeHun cTumynoB-oTo
(koHeuyHas Bepcus)
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3. MNpeabiaywas sBepcus 3. KoHeuHbIn pesynbtaT

Puc. 4. dunocodckuin (PH), pesynstat nsameHeHui ctTumynoB-hoTo (KOHeYHasi BEpCus)

O6cyxaeHune

CI105KHO MpeayraiaTh HACKOJIBKO YCTOMYMBOU OKAXKETCs MCUXO0(PHU3UOI0oTHIeCKast
peaKIys MCIBITYEMBIX TIPH YBEIUYCHHH YUCICHHOCTH BHIOOPKH Ha MOPSNOK. Bo3-
MOXXHO TIOTpeOyeTcsl AambHenas KOpPEeKTHPOBKA OTIEIBHBIX BOIIPOCOB-CTUMYJIOB
NN CTI/IMYJIOB-(bOTO. TaK)Ke HC HUCKIIFOUCHA BepOSITHOCTB BIINAHUA reHz[ele)Ix CTe-
PEOTUIIOB MCUXOIMOLUOHATBHON OIIEHKU CTUMYJIOB. DTH U MHOTUE JAPYTHE HIOAHCHI
pearupoBaHUs YEJIOBEKA Ha CTUMYJIbI OIPOCHUKA SIBJISFOTCSI IPEIMETOM JaIbHEHIINX
HCCIIEIOBAaHUHN.

3akntoyeHue

be3ycnoBHO, 1OCTATOYHO TPYJHO BBHISBUTH a/IeKBaTHBbIE CTHUMYJIBI JJIsl CTATHCTHU-
YECKH YCTOHYMBOM MCUXO(PU3NOIOTHUECKON PEaKIMK ITHPOKUX TPYIIIT HCIBITYEMBIX
K ONpEJeJICHHbIM THUIIAM MHO>XECTBEHHOI'O MHTEJIEKTa, 0€3 MHOTOKPATHBIX MHUJIO-
TaXXHBIX UcclenoBanuid. OTHAKO MPaBHIBLHO NOJOOPAaHHBIE CTUMYJIIBI TO3BOJISIFOT JI0-
CTHYb 3TOM 1enu. B mpoliecce MHOMOKpaTHOTO TECTUPOBAHUS HaM y/ajoch JOKa3aTh
BANUOHOCMb UMEIOWUXCSL CIUMYJI08, UCIIONIB3YEMbIX B JTMHEHHO-ONIO3UIMOHHOMN
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cTpykrype omnpocHuka Gardner_12. COBMECTUMOCTh TEXHOJOTUU BUOpOU300pa-
JKEHHsI ¢ MaTeMaTHYECKUM allapaToM CPaBHUTEIBHOW MPOBEPKH CO3HATEIHHOU
1 0ECCO3HATENHHON PEaKIIUN TECTUPYEMBIX MMO3BOJISIET CTATUCTUYECKH JTOCTOBEPHO
YTBEPKAaTh WJIK OTBEPraTh BHIIBUTAEMbIC TUIIOTE3bI U IIPEIMOT0KEHUS.
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Annomayus: B cmamve paccmampusarmest 603MOACHOCHIU NPUMEHEHUs MEXHOI02UU 8UOPO-
U300paAdNCEHUs 8 PASIUYHBIX HANPABLEHUAX NCUXOA02UU. AHATUBUPYIOMCA PA3TUYHbIE ACEeKMbl
npuUMeHeHUs PasHblX 61008 npozpammuoco obecneuenus (I10), na 6aze mexnoarozuu 6ubpoOU30-
Opasicenust, 6 OUXEBUOPATLHOM, KOSHUMUBHOM, COYUAIbHOM, IK3UCMEHYUATIbHO-2YMAHUCTIULECKOM
HANPABICHUSX NCUXOI02UU U NCUXOAHATU3E.
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VIBRAIMAGE TECHNOLOGY APPLICATION IN PSYCHOLOGY

Yana Nikolaenko
ELSYS Corp., St. Petersburg, Russia (nikolaenko@elsys.ru).

Abstract: This article discusses the possibilities of vibraimage technology using in various areas
of psychology. Various aspects of the application of different types of sofiware (software), based
on the technology of vibraimage, in behavioral, cognitive, social, existential-humanistic areas of
psychology and psychoanalysis are analyzed.

Keywords: vibraimage technology, validity, behavioral, cognitive, social, existential-humanistic,
directions of psychology, psychoanalysis.

[Tcuxosorus u3ydaer 3aKOHOMEPHOCTH Pa3BUTHS U (YHKIIMOHUPOBAHUS IICUXUKH
4enoBeka. B cBOrO ouepenb MCHXOMETPUYSCKHNA MTOAXO0/1 B ICUXOJIOTHH 00eCTIeunBa-
€T O0BEKTUBHOCTD TOJYYCHHBIX JTAHHBIX U MO3BOJISET PEIIaTh MPAKTHUECKHE 3a/1a4Hl
JMUAaTHOCTUKYU COCTOSTHUU JIMYHOCTH BHYTPU YACTHBIX HANPABICHUN TICUXOJIOTHH.
[MoaTOMy Tak Ba)KHO MPaBUILHO MOA00PaTh BAIHIHBIN HHCTPYMEHT, OTBEUAIOIIUN
crienuuKe TOTO WJIM WHOTO HAaIpaBIEHUsS MCUXOJOTHH. AHHa AHacTa3u, B CBOEM
METO/IOJIOTHYECKOM TTOAXO0/IE K ICHXOMETPUIECKOMY TECTHPOBAHHUIO, TOBOPUT O TOM,
YTO TECTHI CJICAYET BBIOMpATh U KCIOJIB30BAaTh C YYETOM HX I[€JIeCO00pPa3HOCTh
U UMEIOIIUXCS OorpaHnuyenuit [1, 2].

Ha cerogusmanii neHb, TOAPOOHBIH 0030p MHCTPYMEHTOB ICHXOJIOTHYECKOTO
TECTUPOBAHUSA, a TAKXKE pa3paboTKa CTaHAAPTOB 00pPa30BATEIHLHOTO M MICUXOIOTHYC-
CKOT'O TECTUPOBAHUS OTPAXKEHBI B ACATEIBHOCTU COOTBETCTBYIOUIUX OpraHU3aIU:
AMepuKkaHCKas accolyalys uccienoBanuii B oomactu oopasoanus (AERA), Ame-
pUKaHCKOH mcuxosorudeckoi acconmarueir (APA) m HarmmoHaasHEIM COBETOM 10
n3MmepenusiM B odpazoBannu (NCME) u np. Ha ocHOBe A€sTENBHOCTH yKa3aHHBIX
opranm3aiuii U1 pazpadboran CTaHAAPT IICUXOIOTHYECKOTO TECTUPOBAHUS (B PelaK-
mu oT 2014 roxa) [3]. OcHoBHas poOIeMa 3aKITI0YaeTCs B TOM, YTO pa3padOTaHHbBIE
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KPUTEPUU BaJUIHOCTH W HAJEKHOCTH IMCHXOJIOTHYECKUX METOIUK MPUMEHHMBI
TOJIBKO K c(hepe co3HaTeabHOro. MEeTOANKH, IPEIMETOM KOTOPBIX sIBIsieTCs, cdepa
Oecco3HaTeNIbHOIO HE IONAaJa0T I10J OCHOBHOMN IepedeHb KPUTEPUEB BaJIUIAHOCTU
Cranpapra ncuxosjorudeckoro TectupoBanus (2014). JlanHoe 06CTOSATENHCTBO 3a-
TpyZIHAET paboTy CHELUANIMCTOB B 00NacTH aHanMTHYeCKOW mcuxonoruu HOHra,
cyns6oanann3e CoHM, ICHXO0AHATUTHKOB 1 Ap. Eme ogHa mpobieMa 3akimtodaeTcst
B KOMIIETEHTHOCTH TOJb30Barenei TectoB. [1o muenuro [leiisa beprama, mums 41%
(13 3234994 onpouieHHbIX 36 cTpaH MUpPa) MOJIb30BATEIEH IICUX0JIOTHIECKUX TECTOB
MOJIyYHJIN crienraibHoe oOpa3zoBaHue. COOTBETCTBEHHO, OONBIIYIO YaCTh PE3yJib-
TaTOB CJIEJYET pacCMaTpUBATh KaK OPUEHTUPOBOUHBIE, a HE ONMUCATEIIbHBIE, JIe1aeT
BBIBOJ] aBTOD [4].

Taxum 00pazom, BO3HHKAET NOTPEOHOCTH B CO3/aHUU IICHXOIUATHOCTHYECKOTO
MHCTPYMEHTa JOCTYITHOTO ¥ KOM(OPTHOTO B AKCIUTyaTAIlMH KaK CO CTOPOHBI CIEIH-
QJINCTA, TaK JIPYTUX «IOJb30BATENCH MICUXOJIOTHYECKUX TECTOB». TEXHOJIOTHs BH-
Opon300pakeHUs MO3BOJISIET MMOJyYaTh MHOTOMEPHBIE 3aBUCUMOCTH XapaKTEPUCTHK
ncuxodusnonorndeckoro coctossuus (IIOC) u peructpupoBarh U3MEHEHHE dHEP-
TETUKH U HAIpaBJICHUE dTOTO M3MCHCHUS. MI3MeHEeHHE BBIIEIsIEMON (pacxomyeMon)
YeJI0BEKOM SHEPIHH U3 HAYaJIbHOTO COCTOSHHS B IPYTO€ SHEPreTHYECKOEe COCTOSIHUE,
M3MepseTCs B KKaJI/MHUH [5, 6]. AHaIu3 IBUTaTeIbHOW aKTUBHOCTH (MUKPOBHOpAIIHIA)
rOJIOBBI YEJIOBEKA U IPEOOpa30BaHKe IapaMETPOB JABUKEHUS B XapaKTEPUCTUKH IICU-
xo¢uznonoruyeckoro cocrosiHus (I[IOC) MokHO paccMaTpuBaTh Kak KaTeroputo dec-
CO3HATEJILHOTO, & OTBETHI HA BOIPOCHI ONIPOCHUKA — KaK KaTETOPUIO CO3HATEIHHOTO.
B meronukax, co3maHHBIX Ha 0a3e TEXHOJOTHH BUOPOU300PAKEHUS, PEaTH3yIOTCs
o0a moaxoja.

1. OCHOBHbIe HanpaBlieHnA B NCUXosiornun

B nanHoit pabote Hamu OyIyT paccMOTpeHbI 5 Hanboee Moy IsIpHbIX HalpaBie-
HUH B NICUXOJIOTHH, & TAK)KE BO3MOXKHOCTH HCIIOJIb30BAHUSI TEXHOJIOTMH BUOPOU30-
OpaxeHHs B KaX/I0M U3 HUX, PUCYHOK 1.

buxesnopanbHoe l

KorHutnsHoe

CouuanbHoe (couunanbHOro [
_HayuewuA) | ‘

IK3UCTEeHLMAIbHO-
MaHUCTUYECKOe

Pwuc. 1. HanpaeneHus ncuxonorum
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1.1. BuxeBnopanbHOe HanpaBreHue

buxeBnopanabHOe HampaBlieHUE TICHUXOJIOTHH M3YyYaeT MOBEACHUE YeIOBEKa KaK
OCHOBHO# MHAMKATOp ero JuyHoCcTH. CKUHHED, 0 ONXEBUOPANTBHON IICHXOJIOTHH TO-
BOPpHJI, UTO HayKa O MMOBCACHUHN YCJIOBCKA IMPUHIUIIUATIBHO HE OTIINYACTCA OT J1r000i#
Jpyroii HayKH, OCHOBaHHOM Ha ¢akTax. Ee 1ens npeackasarb 1 IPOKOHTPOINPOBATD
n3ydyaemoe siieHue [7]. CooTBeTCTBEHHO, HHCTPYMEHT TICUXOAUAarHOCTUKU JOJKEH
00J1aaTh BRICOKOW MIPOTHOCTHYECKOW TOYHOCTHIO, C OMOPON Ha KPUTEPUHU, KOTOPHIC
MOJKHO ITPOBEPUTH B PEKUME pealibHOro BpeMeHH. Hanbouee yno0HO 3T0 caienarh, uc-
MOJIB3Ysl JaHHbIE O ncuxodusnonorndeckom coctosiunu (I1DC) yenoBexka Ha MOMEHT
obcnenoBanms. C 3TOH 1EIbI0 MOKHO BOCIIONB30BaThCs mporpammoit VibraStatMI [ 8]
Ha 6a3e mporpaMm (WU B 3aBHCHUMOCTH OT IEPBOHAYAIBHOW HANPaBICHHOCTH HC-
cienoBanus — ¢aiin Excel M, Ha 6aze VibraMI [9] wim PsyAccent [10] ).

Okcnpecc-nuaraoctuka [1OC n koMIUIeKCHast OlleHKa JTUYHOCTH MPECIeyeT pas-
HBIE TEeNTA: DKCIPECC-INarHOCTHKA (TTPOIOIDKATEILHOCTh TecTupoBaHus 60 CeKyHI)
MO3BOJISIET MPEJCKa3aTh BEPOSTHOCTh JECTPYKTHBHOTO TOBEJEHUS B ONMKalIInii
MPOMEKYTOK BPEMEHH, PUCYHOK 2. B KakoM KOHKPETHOM Cilydae MOXET OBITh I10-
ne3Ha sKkcenpecc-nuaraoctuka PPS? Hampumep, nuddepenmuanus omacHsIX U 6e3-
OITaCHBIX CHTyaHHﬁ: Koraa MmoBCACHUC YCJIOBCKA IO BU3YaJIbHBIM IIPU3HAKaAM MOXKET
OBITh HHTEPIPETUPOBAHO OKPYKAIOIIMMH JFOJABMHU KaK arpecCUBHOE, HO HE SBISETCS
TaKOBBIM Ha camoM jielie. He MeHbpIuii HHTepec Mpe/ICTaBIsIeT U 0OpaTHas CUTYyaIlns,
KOT/Ia B OTCYTCTBHH KaKUX-JIHOO CBEJICHUH O UeIOBEKe, CII0KHO IPOTHO3UPOBATH €TO
noBeJieHNe Ha OnmKaiuil mpoMexXyToK BpemeHu. Hampumep, noseneHue 60ieinb-
IMKa BO BpeMs (yTOOIBHOTO MaTya.

B crmydyae KOMIUIEKCHOW OICHKH JIMIHOCTH, B oTindne oT PPS, menu apyrue.
PaccmoTpum, Moziesib KOMIUIEKCHOW OIIEHKH JIMYHOCTH Ha MPUMEPE ONEPAHTHOrO
00y4eHusl.

OmnepantHoe obyuyenne Ckurnaepa (Operant conditioning) nin 3axon TopHpaaiika
(Thorndike law of effect) roBopsT 0 ToM, 4TO B mporiecce MOTyUEHHS OMPEICTICHHOTO
MIOBTOPSIOIIETOCS OTbBITA, TTOBEJCHYECKAsI MOJIETb PearupoBanus 3akperisercs [7].
CaMu aBTOPBI UCCIEIYIOT CTUMYIIBI U pEaKIHMi0 Ha HUX denoeka. Ho Hu CkunHEp,
o1 TOopHIAWK HE MOTJIHM ONPEACIINTh, KaKWe JIOIA B OOJBIIEH CTENEHU, a KaKue —
B MEHBIIIEH CTETICHU MOABEPIKCHBI ATOMY BIHMSHUIO. OTHAKO 3TO BO3MOXKHO CIIETaTh
MpH KOMIUIEKCHOH OLIGHKE JIMYHOCTH. XOPOIIUM MOMOIIHUKOM B PEHICHHUHU 3a1ady
orepaHTHOTO 00y4eHus Oymer mporpamma PsyAccent, Ha 0a3e TEXHOJIOTHH BHOPO-
N300paKeHHS.

[Iporpamma PsyAccent mo3BossieT AMarHOCTHPOBATH AKIEHTYalUH JTUYHOCTH.
I'me, mon akneHTyanusiMu JIMYHOCTH, TPAJAUIMOHHO MTOHUMAETCS KpalHUI BapuaHT
HOPMBI TIPOSIBJICHHSI XapaKTepa, MPU KOTOPOM OTJENbHbIE YePThl YCHIICHBI, a APyTHE
Hao0opoT — ocnabiensl [§]. Takoi YeIOBEK MOKET 0Ka3aThCsl 0OJiee TIOJIBEPIKEH
HETaTUBHOMY BJIMSHUIO, YEM JIPyTHUe JIIOJU 0e3 akleHTyauui xapakrepa. [Iporpamma
PsyAccent Bkitogaet B ce0st 3 OCHOBHBIX OMPOCHUKA, KOTOPhIE OPUEHTUPOBAHKI Ha
Pa3HyI0 BO3pACTHYIO U IeNIeBYI0 aynutopuro. s B3pocnbix L12, mist ctapmux mos-
pocTkoB 1 roHOIEeH T12 1 ncuxonoruueckasi COBMECTUMOCTh OOJIBHOTO U Bpaua PA.
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PesyanaTbl MCUXO-9MOLUMOHANBHOIO TeCTUpPOBaHUA
Uma 1D
Non Data 14.05.18 10:00|
Bozpacr Ivi 18,5065
Pe3syneratel no 10 napamertpam
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peteong 2,4 23,0357 29,9 180" | 48,0 64,4 90,2 10,3
ooy 132 19,0369 29,0 136 P 12 25,8421 375 374
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<
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3Mepruunocrb'/ 58,53 '2\9paahoeeu1e... @ No3utuekxbie
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XapH3maTUuH... B Dusnonoruyeckue
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mi | 188 | s | 0,742 Psy 18,1-61,2 [wKan/mun | 2,6-4,3
100,00
1(%)
800 t—m——m— ——o
60,00 ‘
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20,00
SXIREIARIBRIBALGR2328 |] om0 . L0/
COO0OO0O MmN ANANNMOMOTOYNT T TS 0'00 2'00 4,00 6,00 8,00 10’00
Pe3ynbrar TectupoBauma: [loctosepHoctb 100%]
JKCTPABEPTHOCTD | 37,5234 | CrabunbHOCTL | 54,9128
|Pe3ynbTart TeCTUPOBAHUA:
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g PeKOMeHA0BaHa KOHCYNLTAUMA CO CNeuuanmucTom
KommenTapum

Puc. 2. ®aiin Excel_M, gaHHbie no N®C yenoBeka Ha MOMEHT o6crefoBaHNs
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Omnpocuuk L12 Bkimowaer B ce0si cleAyIoUIre OCHOBHbIC BKJIAAKH: OOLIUHA Mpo-
¢wiIb aKLUeHTyaluii XapakTepa, ysI3BUMOE MECTO JAJIsl KaKI0r0 TUIA, TabIuLa NOTEH-
MaJIbHOM COBMECTUMOCTH HOCHUTEJEN pa3NUUHBIX THIIOB akKIEHTYyallMid XapakTepa
B Tipouiecce B3aumoneicTus. OnpocHuk T12 BrirouaeT B ceOsi cleIyromue OCHOB-
HBIC BKJIAJKH: OOIIMH NpOoHIIb aKIEHTYalHi XapakTepa, ysI3BUMOE MECTO ISl KaxK-
JIOTO THIIA, TPYIINa pUCKa (C yKa3aHHE KIMHUYECKUX IHarHO30B).

1.2. KorHUTMBHOE HanpaBreHue

PaccMoTpuM KOTHUTUBHYIO U COLlMaIbHAsI MOJIENb, B ACIIEKTE TEOPUU COLIMAIBLHO-
ro HaydyeHus AnbOepra banaypsl [9]. B nienom, Harboliee moaBepkKEHBI COIUATIEHOMY
BIIMSIHHIO OOBIYHO HEYCTOWYMBBIE M KOH(OPMHBIE TUYHOCTH. [IpH 3TOM, CKIOHHOCTB
K MPaBOHApYLICHUSAM IPEUMYIIECTBEHHO HAOIIOAAETCA Yy JUL C SIHJIECITONIHBIM
M HEYCTOMYMBBIM THIIAMH aKIEHTYallUM, a TaK K€ MPH Pa3IMYHbIX BapHaHTaX HX
coueranuii [10]. Ananu3 [IOC y nui ¢ 3NMIENTOMAHON U THIIEPTUMHON aKIEHTY-
alyel TMYHOCTH BBISIBMJI OTJIMYMS B IpoQuiie paclpeneieHns 3MOLUN, pUCYHOK 3.

Aggression Aggression
Neuroticism Stress Neuroticism‘ Stress
06/ N "aaja3 /.
/€ p— N // "
Inhibition 328 Tension Inhibition /64 . Tension
2,8 ~26,41
69,11 81.03 22
seff- |~ 2681 suspect Self- |- “77 7 suspect
Regulation Regulation
7 e3j22 1576 Energy’ 82,35
Energy Balance gy 7974 Balance

Charm

Vi

@ Positive @ Positive
@ Negative @ Negative
B Physiological @ Physiological
a 6

Puc. 3. ®ann Excel_M, cpaBHuTEnbHbIN aHanua npodwunei NMPC npu runepTumHon
1 3NUNENTOUAHON aKUEeHTyauUun NMUYHOCTU: a) QNUNEenTOMAHbIA TUM akueHTyaLuuy;
6) M'MNepTUMHBIN TN akUeHTyauun

VY au1 ¢ SNMIENTOUIHON aKIEHTyalueil J0CTaTOYHO BBICOKUI MPOLIEHT HETaTHUB-
HBIX dMOIIH — 35,5%, 1 4TO BaXkHO — OcnabiieH YpOBEHb CAMOKOHTPOIIA T. €. cllabo
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BBIP2YKEHBI (PU3UOJIOTHUYECKUE PEAKIIUU (TOPMOKEHHE U HeBpoTU3M) — 15,7%, momno-
KuUTeNbHbIe SMoIn — 48,8 T. e. MeHee 50% OT 001Iero YMOIUOHAIEHOTO TPOQUIIS.
HabGnromaercs 3HaunTeNnbHAsE BApUaOEIbHOCTh KaK MO3UTUBHBIX, TaK U HETATUBHBIX
AMOIMH, YTO TOBOPUT 00 OOIIEH AMOIMOHAIBHOW HEYCTOWYUBOCTH TAKOTO YEJO-
Beka (Vi). HanpoTus, npyu TUIEPTUMHOM THII€ JTUYHOCTH TOJIOXKHUTEIBHBIE IMOIUN
cocTaBisiioT 56%, HeratuBHble — 25%, XOPOIIO BBIPAXKEHBI (PU3HOJIOTHUECKUE pe-
akuuu — 19%. Manas BapuabensHOCTh 3MOIHi (Vi) CBUIETENHCTBYET O CTOWKOCTH
MTOJIOKUTEIHHBIX SMOIIUH IMPU TUIIEPTUMHON aKIEHTYaIluH.

1.3. Ok3ucTeHunanbHo-NymaHMCTUYECKOE HanpaBrieHue

Eme ogHo HampaBieHue, KOTOPOE MBI paCCMOTPUM — 3K3UCTEHIIMAIBHO-TYyMa-
HUcTUYecKas ncuxonorusi Abpaxama Macnoy [11] u Kapna Pomxepca [12]. Oto
OJIHO M3 CaMbIX MMO3UTHBHBIX HAmpaBicHUH B nicuxojoruu. OHO mpuszHaeT Oe3rpa-
HUYHBIC BO3MOKHOCTH YeJI0OBEKa K CAMOCOBEPIICHCTBOBAHUIO, B TOM YHCIIE — TIPO-
(deccuoHalbHOMY, T/I€ JUYHOCTH M Mpodeccus cluBaloTcs B equHoe ueiuoe. [pa-
BHJIBHO BhIOpaHHas podeccrsi COOTBETCTBYET CIIOCOOHOCTSM JTUYHOCTH, TPHHOCHUT
panocTh U yaoBoiabcTBHE. COOTBETCTBEHHO TOJIXO0/I K OIIEHKE CITOCOOHOCTEH TaK ke
JIOJDKEH OTpa)kaTh OCHOBHBIC MPUHIHITBI TYMaHUCTHYECKOHN TICUXoJIoTuU. B aroit
CBsI3M HamboJee OCTPO CTOUT BOIPOC CIIOCO0a OIEHKH YEIOBEYECKUX CIOCOOHO-
credt. «HTEmIeKT» U «CTIOCOOHOCTH» — YacTH IEJ0TO WM He3aBUCHMBbIE Tepe-
MeHHbIe? AHaNU3 TECTOB CITIOCOOHOCTEH TO/Ipa3yMeBaeT Omnpe/eIeHHOE OTHOIIIEHNE
K OTHM TOHATUAM. TpaguIIMOHHBIE TECTHI CIIEIHAIBHBIX CIIOCOOHOCTEH M3MEPSIOT
pa3TUIHBIC aCTICKTHI WHTEIJIEKTa, KOTOphIe 00ecreunBaioT 3(pPEeKTUBHOCTh B KOH-
KPETHBIX y3KHX oONacTsax maesTeabHOCTH. OIHAKO caM MHTEIJIEKT, TOHUMaeTCs
Kak HegemmMmoe 1enoe — general intelligence, orpaxkennsrit IQ 6amramu. Hampo-
THB, COTJIACHO TEOPHH MHOXECTBEHHOTO MHTEJUIeKTa ['apaHepa peds uaeT He 00
«acIleKTax MHTEIEKTa», & O CAMOCTOATEIbHBIX, JUCKPETHBIX (OpMax MHTEIUICKTa
T. €. MHOKecTBeHHOM mHTesuiekTe (M) [13]. JlanHas Monenb HHTEIUIEKTOB ITO3BO-
sseT 3G GEeKTUBHO MPOTHO3UPOBATH HAMPABICHHOCTh MPOGECCUOHATBHON JACSITEIb-
HOCTH B MakCUMaJIbHO KOM(OPTHBIX (C TOYKU 3PEHHS CaMOpeaTn3aliu) 00IacTIx
o0yueHus.

B nporpamme VibraMI, ocHOBaHHOI Ha TEXHOJOTUU BUOPOU300paKECHMUsI, TIPEII-
CTaBlieHa JOMOJHEHHAas W paciiupeHHas 10 12 TUMOB Kjiaccu(UKALUs MHOXKE-
CTBEHHBIX MHTEJUIEKTOB ['ap/iHepa, ¢ ykazaHHEM BO3MOXHOCTH K caMoOpeasin3aliuu
B KOHKpeTHOH mpodeccuonanbHoit chepe. [Ipoduins MHOKECTBEHHOTO UHTEIICKTA,
MOJIYYCHHBIH 1pu romon VibraMI, MoXHO paccMaTpuBaTh C MO3UIUU UHIUBUIY-
aJIbHOrO MpodmIss cocoOHOCTEH, cepbl nHTEpecoB U npeanoyTeHuid. [lo oxonya-
HUU 6,5 MUHYTHOTO TECTHpPOBaHUs mporpamma BubpaMI MraHoBeHHO reHepupyer
pe3ynbTaThl uccienoBanus B Buae 12 (aiinos, co MHOXKeCTBOM BKIanok. Comepxa-
HUE KaXKJI0M BKJIAJIKH HECeT B ceOe aHaJIM3 JaHHBIX, KOTOPbIE MOTYT OBITh ITOJIC3HBI
IIPU COCTABJICHUHU NPODUIT TECTHPYEMOTO YEIOBEKa, CIENUATUCTAMU PA3ITNYHBIX
o0racTei.
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OOmwmii Tpoduias MHOKECTBEHHOTO MHTEIUIEKTa NpecTaBieH Ha rpaduke Final’
(puc. 4), KOTOPBIH MOIy4aeTcsl IPU CYMMHPOBAHUU CO3HATENBHBIX 0TBETOB (YN)
n OeccosnarenpHbXx (IE). Ha ocHOBe mpodwist MHOKECTBEHHOTO MHTEIJIEKTa aB-
TOMAaTUYECKH I'CHEPUPYIOTCS JaHHbIE O PEKOMEHIYEMOW CHEeIHaIbHOCTH: IIHPOKas
0011acTh, y3Kas U CreluaIn3ausl.

100
S0 ® Final

80
70
60 -
50 -
40
30 +
20
10 ¢
0 -

iBM 2oM 37AM 4BK SBN 6NP 7MA 8MP 9NB 10BN 11BA 12MN

Puc. 4. ®ain Excel_MI (Bknagka MIStat), o6wwmii npocpune — Final’

1.4. NcuxoaHanus

Ecnu paccmaTtpuBaTh OTBETHI HCHBITYEMOT'O Ha BOIIPOCHI KaK KPUTEPUN CO3Ha-
TEJBHBIX YCTaHOBOK, TO, O€3YCIIOBHO, €CTh U Oecco3HarebHble 0TBeTHl — YN. UTo
Ba)XHO, Oecco3HaTesbHbIe 0TBETHl YN 0oJiee HaJeKHBI, T. K. HE IPHUBSI3aHbI K CUTYa-
LUOHHOMY (haKTOpPY, HE OABEPXKEHB! (PaKTOPY COLMATBHOM KEIaTeIbHOCTH OTBETOB.
[To »TOM MpuuMHE aHaNNU3 Oecco3HATEIBHBIX PEaKIUH TaK MOIMYJISIPSH B ICHXO0aHAIU-
3e. Ha rpaduke YN oTpakeHbI CO3HATEIILHBIC OTBETOB UCIBITYeMOTO (B pexume J{A/
HET), na rpaduxe IE — Geccosnarensnas peakuus (PPS), pucynok 5.

120

EYN 100

1B4 204 3/M 4BK SBN 6MP 7MQ 8MP 9MB 1081 11BA 12MA 184 204 3/M 4BK 581 6MP 7MA 8MP 9MB 1081 11B6A 12MA

a 6

Puc. 5. daiin Excel_MI (Bknagka MIStat), cosHaTenbHas n 6ecco3HaTenbHas peakums —
YN&IE: a) CosHatenbHas peakuus (YN); 6) BeccosHatenbHas peakuus (IE)

TexHomnorus BUOPOH300pasKeHUsI TIO3BOJISIET B PEIKMME PEabHOTO BPEMEHH OTCIIe-
XKHUBaTh TMHAMUKy PPS uenoBeka no psity mapamMeTpoB, 4To yI00OHO MPH BBISBICHUT
BHYTPUJINYHOCTHBIX KOHq)JII/IKTOB " CKPBLITBIX MOTUBOB IMOBCACHUA. Co3HaTeabHbIE
OTBETHI YENIOBEKA OTPAXKAIOT €ro CaMOOLICHKY. B TO ke Bpemsl, caMOOIIEHKa — 3TO
CIIO)KHOE MICUXUYECKOe 00pa3oBaHKe, KOTOPOE HE OIPaHMYECHO CO3HATENIBHBIM IPe/i-
cTaBJeHHEeM uenoBeka o cebe. Ero Gecco3narenbHas cdepa (cTpaxu, HHCTUHKTEI,
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BBITECHEHHBIC KEJIAHHSI) MOTYT BJIHSITh Ha CO3HATEIbHBIC OTBETHI, B TOW MU HHOU
crenieHd. CTETeHb 3TOTO BIUSHUS ONPEAEIIeTCs TIyOnHON KOH(INKTa MEXITY JKe-
JIACMBIM M JICHCTBUTEIIbHBIM. UeM Tiy0rKe 3TO pacxXokIeHUE, TeM OO0JIbIISE BIIMSIHHE
OKa3bIBaeT cepa OECCO3HATEIBHOTO Ha CO3HATEIbHBIC OTBETHI.

Jwnanazon ot 20 1o —20 cunTaeTcs COBIAACHUEM KEIaeMOI0 U JSHCTBUTEIBHOTO,
puc. 6 a. OrpunaTenbHbIie 3HaUCHUS Oostee —20 clieTyeT MOHUMAaTh Kak HauOoJjee 3Ha-
YUMBbIE MTApaMeTPbl 0ECCO3HATENBHOT0. B TO BpeMsi Kak NMPEBBIIICHUE MTOJI0KUTEIbHO-
ro 3HayeHus B 20 MOKHO pacCMaTpHUBaTh KaK 3HAYMMBIC ITApAMETPhl CO3HATEIHHON
cdepsl, puc. 6 6. ITO 0/1HA N3 BO3MOXKHBIX TPAKTOBOK CO3HATEIHLHBIX  OECCO3HATEIb-
HBIX OTBETOB HCIIBITYEMOIO.

100 BYNIE

wyng 80
80

48M  5VE 6N

7B BMR 9AS 10WL 11CR 12K

3IM 4BM SVS GNL 7Bk BMR 9AS 10WL 11QR 121 “

a 6

Puc. 6. ®ann Excel_MI (Bknagka MIStat), pasHocTHbivi rpadmk (YN-IE):
a) bnaronpuaTHbIA Npodunb; 6) HeGNaronpUsTHBIA NPOdKb

3aknr4veHue

Hapsiny ¢ apyrumu TpaauIIMOHHBIMH METOJAMU TICUXOJOTHYECKOTO TECTHPOBa-
HUSl, TEXHOJIOTHSI BAOPOM300paKeHUsI TaK jK€ MOKET MPETEH/I0BATh Ha POJIb BaJIHIHO-
r0 U HaJIe’)KHOTO MHCTPYMEHTA B PA3JIMYHBIX HANPABICHUIX MCUXOIOTHH. OCHOBHBIM
IIPEUMYIIECTBOM KOTOPOTO SIBJISIETCS BO3MOKHOCTh 00Pa0OTKN SKCIEPUMEHTAIBHBIX
JAHHBIX MTOJIyYEHHBIX Cpa3y U3 2-X UCTOYHUKOB (CO3HATEILHOTO M 0€CCO3HATEIHHOTO
(PPS), B pexume peaibHOTO BPEMEHH.
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Annomayusn: I[Iposedeno mecmuposanue demeti 6 gospacme om 6 0o 9 iem no cucmeme ncu-
Xogusuonozuueckoz2o npogaiina ¢ nomowpio npoepammel BubpaMU npoussoocmea npeonpusamus
Oncuc, (C-Ilemepbype, Poccus). B npoyecce obpabomku pe3ynbmamos mecmupo8aHusi Gblse1eHbl
HeKkomopble 0coOeHHoCmU omeemoeg demeti Ha onpocel onpocnuka Gardnerl2 S5, komopvie 61u-
SAI0M HA 00CMOBEPHOCHIb PE3YALIMANO8 MeCMUPOBANLS.

Kniwouegvie cnosa: mecmupoganue, mexnonozus sudpouzoopasicenus, 0emu, npogatiiune, ncu-
xoghuzuonozus.

ESPECIALLY TESTING OF CHILDREN BY
THE PSYCHOPHYSIOLOGICAL PROFILING SYSTEM
USING VIBRA_MI PROGRAM

A. A. Sentsov

«Biometric center of development of abilities», Voronezh, Russia (ved63@rambler.ru).

Abstract: Testing of children aged 6 to 9 years according to the system of psychophysiological
profile with the help of the program VibraMI production enterprise Elsys (St. Petersburg, Russia).
In the process of processing the test results revealed some features of children’s answers to the
questions of the questionnaire Gardnerl2 S5, which affect the reliability of the test results.

Keywords: Testing, vibraimage technology, children, profiling, psychophysiology.

[Iporpamma BubpaMU peanuzoBaHa Ha OCHOBE TEOPUH MHOKECTBEHHOTO WHTEI-
nexta ['oBapja I'apaHepa. ABTOp KOHIIETIIMA MHOKECTBEHHOTO MHTEJIEKTa Mpe/iiia-
raet aJbTePHATUBHBIN [TOIX0/] K O0IIEMY UHTEIICKTY, U3MEPSIEMOMY KJIACCHUECKUMU
1Q-TecTamu. MHOXeCTBEHHBIC MHTEIUICKTHI ['apiHEpa paBHOIICHHBI U HE3aBHCHMBbI
IpyT oT Apyra. Kakmprit w3 6a30BBIX HHTEIUICKTOB MPEACTABIISACT COOOH CBOM OCOOBII
croco0 B3aUMOJICHCTBHSI ¢ OKpYIKaroliel JIeHCTBUTEILHOCTBIO, CIIOCOOHOCTH Yello-
BeKa pemnath Mpo0JIeMbl MU CTABUTHh HOBBIC MPOOJIEMBI, [ICHHBIC B PaMKaX JaHHOU
WM HECKOJIBKHX KYJIbTYp. B mocneanue necaTuineTns HEYKIOHHO MaJaeT aBTOPUTET
TECTOB WHTEJUICKTa, m3Mepstomux oomuit 1Q. MccnenqoBanus B pa3muIHBIX 007aCTIX
MOKAa3bIBAIOT, UTO KO3 uiueHT nHTe/iekra [Q B 0amiax oTpa)kaeT TOJIbKO JIUIIb
«30HY aKTyaJIbHOTO Pa3BUTHUSD» — TO €CTh TO, YTO YEJIOBEK 3HACT HA JaHHBI MOMEHT
BPEMEHH, a HE «30Hy Ommkaimiero pazsutus» [JI. C. Berorckuit, 1982] — cmoco0-
HOCTH K 00y4YeHHI0, IPUOOPETESHHIO 3HAHUH B OnpeieNieHHOH cdepe.

Bu6paMM — mnporpamma ncuxogpusunosiornieckoro tectupoBanus (I1DOT)
YeJoBeKa Ha OCHOBE TEXHOJOTHH BUOpomzoOpaxkenus [Mwunakmn, 2007; Minkin,
Nikolaenko, 2008], xotopas 6a3upyercsi Ha IpeoOPa30BAHUU B PEalbHOM BPEMEHU
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CBETOBOT'O BHJICOM300paKeHHsI 00bEKTa B N300pakeHNEe, 00pa30BaHHOE HAKOIICHHOM
MEXKaJpOBOH Pa3HOCTHIO.

B ocnoBe ananu3a, mpoogumoro nporpammoit BubpaMU nexut cpaBHeHue u 00-
paboTKa cO3HATENLHOW PEaKIMK Ha BONPOCHI M MPEIbIBISIEMbIC CTUMYJIBI (OTBETHI
Ja/HeT TecTrpyeMoro) COBMECTHO C IOJCO3HATEIHHOUN MCHXO(HU3NOIOTHIECKOM
peakIueit yemoBeka, onpeaesseMol TeXHOJIOTHEeH BuOpou3zoopakenus. [IpeapsaBis-
€MbI€ BOTIPOCHI U CTUMYJIBI [TOCTIEIOBATEIBHO CIPYIIITUPOBAHBI [0 THIIAM JIMYHOCTH,
COTJIACHO MOJIENIN MEKIMYHOCTHOrO uHTeiuiekra (MUN):

1. Bayrpunmuanoctasrit (BN);

. ®unocodceko-Teopernueckuit (OT);

. JJoruko-MaremaTtuueckuii (JIM);

. buznec-Kopsictasriii (BK);

. Busyansno-IIpoctpancteennsriii (BII);
. lIpupoaunstii (I1P);

. Motopno-/lpuratensustii (M1);

. MysbikanpaO-PutmMuaecknii (MP);

. llogBmwxunueckuii (11B);

10. Bepbanbuo-Jluarsucruyeckwuii (BJI);
11. boremuo-/lemoncrparususbiii (b/1);
12. Mexmmanoctabri (MJI).

O 0 31O L Wi

MeToauka npoBegeHUs uCcrie4oOBaHUA

Tecmuposanue nposoounocsy ¢ demovmu 6 gospacme om 6 0o 9 rem ¢ NOMOUbIO
npoepammul BubpaMU npouszeoocmea npeonpuamus «dacucy (C.-Ilemepbype, Poc-
cus). Mcnonvzosancs onpocuux Gardnerl2 S5), komopwiili npeonaznauen 0Jis mecmu-
posanus demetl no cucmeme NCUXOPUUOLOUYECKO20 NPOPailid.

B mponecce TectupoBanus He00X0AUMO OBLIO OTBETHTH Ha 24 Bompoca.

PesynpTaThl TECTHpOBAHUS TMPECTABICHBI B BHIE PA3IMYHBIX TEKCTOBBIX M Tpa-
¢uaecknx (aiinoB, MOKa3bIBAIOIINX BEAYIIHE TUIIBI MHTEILIEKTa U BUJBI IPOdeccui,
B KOTOPBIX JIaHHBIC THUIBI MHTEJJIEKTa OyAyT pa3BUBATHCA B MaKCUMAaJIbHO KOM-
¢doptHBIX ycnoBusax. B mporpamme BubopaMU ncmonp30BaH NPUHIAI TUXOTOMUH,
KaK JIOTHUYECKOE JICJICHHE KJIacca Ha TOJKIACCHL, TIe JASITUMOE TMOHITHE TIOJTHOCTHIO
JIEJINTCSI Ha JIBa B3aUMOHUCKIoUaomux. COriaacHo 3TOMY MOHITHIO Y KaKJOrO THMa
WHTEIIEKTA JOJKEH OBITh OMITO3UIIMOHHBIN eMY:

1. Bayrpunmuanoctasiii (B1) — Mexmmanoctasiii (MJI);

2. ®unocodceko-Teopernueckuii (PT) — boremuo-/lemoncrparususiii (B1);

3. Jloruko-Marematuueckuii (JIM) — BepbanbHo-JIuarsuctudeckuii (BJI);

4. buznec-Kopeictasnii (BK) — IMogsmkanyeckmii (I1B);

5. Buzyansno-IIpoctpanctBennsrii (BII) — My3sbikanbno-Purmuueckuit (MP);

6. [Ipupoansiit (I1IP) — Moropro-/IBurarensusiii (M/]).

W Bompockl cocTaBieHbl COOTBETCTBYIOMMM 00pa3om: ¢ 1 1o 12 xapakTepusyoT
TepBbIe 6 THIIOB HHTEIJICKTA, a BOTPOCHI ¢ 13 10 24 XapaKTepU3yIOT OMTO3UITNOHHEIE
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UM THUIBI MHTEIUIeKTa. [Ipennonaraercs, 4To 3T0 B3aUMOUCKIIIOYAIOLINE TUITBI HHTEI-
JIEKTa, ¥ OTBETHI Ha BOIIPOCHI JOJKHBI ’TOMY COOTBETCTBOBATH.

Hampumep, ecnin Ha apy BOTIPOCOB:

5) Xopomo cuutaro. JIro0mro uudpsr;

6) JIto6uro pemath 3aJa4Ki U IPUMEPBL;
pebeHok otBeuaet [IA, uro coorBeTcTBYeT Jlornko-Marematnaeckomy (JIM) tairy
WHTEJJIEKTa, TO Ha BOTPOCHI:

19) 4 nyuwie uto-HUOYAb paccKaxy, 4eM Oyay CUUTAaTh;

20) S mory TroBOpuUTH 000 BCEM Ha CBETE;
pebeHOK He JOJDKeH OTBETHUTh YTBEPAMTENHHO, TaK KaK 3TH BOIPOCHI OTHOCSTCA
Kk BepOanbHo-JIunrsucruueckomy (BJI) Tuny mHTemIeKkTa, KOTOPBIA SBISETCS OI-
MO3UIIMOHHBIM MJIM B3aUMOUCKIIOYArOmuM s Jloruko-MaTteMarndeckoro Tumna
HMHTEJIIEKTA.

Ho kax mokasanu pe3ynbTaTsl TECTUPOBAHUS, OTBETHI JIETEH B ’TOM BO3pacTe yalle
BCET0 COOTBETCTBYIOT HE JINYHBIM MPEANOUYTEHHUAM, & TOMY, YEro OT HUX O0KHJAIOT
B3pocibie. OueHb OOJIBIIIOE 3HAYCHHE MMEET Pa3BUTHUE JIMYHOW MU KOJUICKTHBHOM
(hopMBI OTBETCTBEHHOCTH. boisibiioe 3HaueHue st JeTel 3TOro BO3pacTa MMEeT
M0XBaJla, 3Ty CUCTEMY BCAYECKH Pa3BUBAET U MOOIMIPSET JOIIKOJIBHOE M HIKOJIBHOE
oOpa3zoBaHue, Oa3upyromeecss Ha CUCTEME IMOOLIPEHHH 3a TOCTH)KEHUSI — IPaMOThI,
OLIEHKH, NoAapKu. Mcxoas u3 BbIpabOTaHHON PEaKMU [I0JYyYCHUs YAOBOJIbCTBUU OT
MOOLIPEHNs, JIETH MOJIOKUTEIHHO OTBEYAIOT Ha T€ BONPOCHI, KOTOPhIE COOTBETCTBY-
10T TEM HaIIpaBIEHUAM JESATENBHOCTH, B KOTOPBIX ¥ HUX €cTh ycnexu. PaccMoTpum
HECKOJIBKO NPUMEPOB:

FOnusa, 7 nem, 3aHUMaeTCs TaHLAMH, MY3BIKOW, prcoBanueM. llosyueHHBIH
npouIib B LIEIOM OTPaKACT BCE ATH HATPABICHUS:

100
80
60
40
20 -

0 -

1 2 3 45 6 7 8 9 1011 12

BU ®UJIM BK BN NP MAMP MNB B/1 BA M/
u Ml+

Puc. 1. Pesynbratbl agnardoctukm npogpunsa MW no onpocHuky Gardner_12 S5

n % Tun MU MHTennekTyanbHbIn Npodunb
1 100 BA BoremHo-Aptuctnyeckun (b)
2 81 MP My3sbikansHo-Putmundeckuii (MP)

3 75 JIM Jlornko-matemaruyeckmn (J1IM)
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Mapuna, 8 nem, 3aHMMaeTcs TaHIIAMU, MY3BIKOH, pucoBanueM. [loayueHHsIi npo-
¢GwiIb TaKKe B LEJIOM OTPaKaeT BCE ITH HAIPABICHUS:

n % Tun MU MHTennekTyanbHbIn Npodunb
1 100 BA BoremHo-ApTuctunyeckuin (B4)

2 97 JIM Jlornko-matemarudeckmn (JiM)

3 89 MP My3sbikanbHo-Putmnyeckuii (MP)

Enena, 6 nem, 3aHuMaeTCsl THUMHACTHKOM, My3bIKOM.

n % Tvn MU MHTennekTyanbHbIn Npodunb
1 100 JIM Jlornko-matemaruyeckun (J1M)

2 91 MP Mya3blkansHo-Putmuyeckun (MP)

3 87 MNP BoremHo-Aptuctnyeckun (B)

Bce tpu mpoduiis, B esoM, CXOIHBI TI0 HAIIPAaBICHUSIM MHTEPECOB U THUIIAM HH-
TEIJIEKTOB. JT0 boremHo-ApTtuctuueckuii, MysbikanbHo-Purmuueckuil u Jloruko-
Marematnueckuii. Bce 3Tu Tpm Tuma WHTEJIEKTa MPEACTaBICHBI B MPOQUIAX
JIeBOUYECK, TOJBKO MEHSIOTCS MecTaMu. Ho Hac 3amHTepecoBall (hakT MPUCYTCTBUS
Jloruko-MaremaTHuECKOro THIIa MHTEIIEKTa BO Beex npodpmax. U ecau boremHo-
Apructudecknii 1 My3bIKanbHO-PUTMHUYECKUI THITBI HHTEIJIEKTa OTHOCITCS K TY-
MaHUTapHOMY Tipoduinto, To Jloruko-MaTeMaTu4ecKuil THIT MHTEIUIEKTa OTHOCHUTCSI
K TEXHUYECKOMY TPOQHITIO.

PaccmorpuMm nocnenuuii npumep 6onee noapoOHo. Ilo pesynpraTam TecTupoBa-
HUSA, PEKOMEHJIOBAHHON «ITUPOKON O0JACTHIO MPUMEHEHUS SBISIIOTCS YHCTO TEX-
Hudeckue chepbl: HHGOPMAIIMOHHBIE TEXHOJIOTHH U KOMMYHUKALIUH, €CTECTBEHHbIE
HayKH, MaTeMaTHKa U CTaTUCTHKA, cepa yrnpaBieHHs, OM3HEC U IOPUCTIPY ICHIIHS.

[Iporpamma BubpaMMU mpemnocTaBiseT HaM BO3MOKHOCTh CPAaBHEHHS PE3YIIHTATOB
CO3HATEIbHON M MCUXO(U3NOIIOTHIECKOH peaKIMy JeTeil pu 0TBETaX Ha BOIPOCHI
onpocHuka Gardner 12 SS.

AHanu3 pe3yJabTaTOB CO3HATENBHON PEAKINY MOATBEPKAACT IPUBEACHHBIE BBIIIE
BBIBOJIBI O MOTHBAIIMH JIETEH TIPY OTBETAaX Ha BOIPOCHI ONMIPOCHUKA M JTAIOT HAaM MaJio
nHpopManuu. Tak KaKk MPaKTHYECKH Ha BCE BONMPOCHI TaHbI MTOJIOKUTEIbHBIE OTBETHI,
3a HCKJIFOUEHUEM OTBETOB Ha CIEAYIOIIUE BOPOCHI:

2) CoBeThI poauTENIeH MCHS Pa3apakaroT;

8) Jlyuuie OpaTh Beum y py3eH, cBOM OyIyT Iielee;

24) Mory 3a1aTh BOIPOC HE3HAKOMOMY YEJIOBEKY.

OTH OTBETHI OJIHOCTHIO BIIMCHIBAIOTCS B KAPTUHY «IIPaBUJIBHOTO BOCIIMTAHUSI:
ponuTenel HyKHO CIIyHIaTh, OpaTh BEIIM Y APYTUX — 3TO IUIOXO U HE HYXKHO TOJ-
XOJUTh K HE3HAKOMBIM JIIOJISIM.

OneHKa pe3yJIbTaToOB NCUX0(PU3NOIOIHYECKON PpeaKkMy AeTel Ipu OTBETax Ha BO-
MPOCHI OIIPOCHUKA TIO3BOJISIET YaCTUYHO M30€KaTh HABA3AHHBIX APIBIKOB. Ho 31ech
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OUYeHb Ba)KHA POJIb TOTO, KTO HEMOCPEACTBEHHO OLICHUBAET PE3YIbTAaThl TECTHPO-
BaHMs. B 1aHHOM mpuMepe OICHWBAeM pe3ysIbTaThl OTBETOB Ha BOMPOCH! 5 U 6 1O
pHUCYHKY 3.

5) Xopomro cuutaro. JIxo0mro uudpsr;

6) JIto0umio peraTs 3aJauKd U IPUMEPBL.

my..

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Puc. 2. PesynbraTtbl cO3HaTENbLHON peakuun Npu oTBeTe Ha 24 Bornpoca onpocHuKa
Gardner_12 S5

0,1500
0,1000
0,0500 W a (12-11)+(E2-
0,0000 - E1)

-0,0500 -
-0,1000
-0,1500

Puc. 3. KonnuecteeHHas oLeHKa Ncnxodumsmnonormieckon peakumm npy oTBeTe Ha 24 Bonpoca
onpocHuka Gardner_12 S5

OTBeTHI 002 MONOKHUTEITHHBIC, HO MBI MOJKEM OIIEHUTh X KaUYECTBEHHYIO M KOIH-
YECTBEHHYIO CTEIEHb (YTO SIBISIETCS OTPOMHBIM IPEUMYIIECTBOM IporpamMmbl Bu-
opaMI). OGa oTBeTa MOKA3bIBAIOT HEBBICOKYIO CTEIIEHb YMOLIMOHATBLHON peakluy.
[Tama xopoio 3HaeT MaTEeMaTHKy M PelIaeT ¢ JOYKOUM ACHb U HOUb MPUMEPHI, U yKe
HaYaJ M penarh npuMeps s getei 9 get. COOTBETCTBEHHO Y JIEBOYKHU YKE HAKOIIHU-
JIACh YCTAJIOCTh OT 3TUX 3aHATHH, HO caMa MaTeMaTHKa y Hee MOJydaeTCsl B JIAHHBIH
MOMEHT JTydlIIle, YeM y CBEPCTHUKOB, 332 UTO €€ IMOCTOSIHHO JioMa XBayAT. U, BUauMo,
3a XOpOIIKEe Pe3ybTaThl IEBOUKE YTO-TO MOKYMNarT. [109TOMy B JAHHOM Clly4ae MbI
HMeEEM JICJIO ¢ HaBsI3aHHBIM POJUTEIIIMUA TEXHUYSCKUM MIPOQUIIEM, a HE IPUPOIHBIM.

[IpoBepeHHOE TeCTHpPOBAaHUE AETEH B BO3pacTe OT 6 10 9 neT mokasaino, 4To mpsi-
Masi JIMarHOCTUKA CIIOCOOHOCTEH B peKUME DKCIEPTH3bI HEAOMYyCTUMA IS JeTel
JIONIKOJIBHOTO W MJIAJIIIErO MKOJILHOTO Bo3pacta. B crily He0CTaTOYHOTO KHU3HEH-
HOT'O ONbITA ¥ CHUJIBHOTO BJIUSHUS BHEIIHUX (PAKTOPOB, peOCHOK MPU BCEM CBOEM
JKEJIAHUU HE MOXKET TPOIEMOHCTPUPOBATH UMEIOIIYIOCS AIUTPY CIIOCOOHOCTEH U MX
rnyouny. [ToaToMy nepBOHAYATHHO HEOOXO/IMMA JUATHOCTHKA Cepbl HHTEPECOB pe-
OCHKa ¢ OIOpoii Ha ero MCUXO(PU3NOIOTHIECKOE COCTOSHUE C MTOMOIIBIO IPOTPAMMBI
BubpaMU npousBoactea npeanpustust «iacucy (C.-IlerepOypr, Poccust). Takoi
MOJIXO/1 MO3BOJHUT W30EKATh HABS3AHHBIX SIPITBIKOB.
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Annomauyusn: B pabome u3znodicenvl 0CHOGHbIE NPUHYUNDL U 3HAHUS, He0OX0OUMble NONb308aANIe-
JSIM OJisl KOPPEKMHOU U MOYHOU pabomsl CUCHEM, OCHOBAHHbIX HA MEXHOI02ULU GUOPOU300padice-
nus (Vibraimage). Iloxkazanvl HeoOX00UMOCMb NEPEULHOU NPOGEPKU ANNAPAMHO20 0becneyeHue,
€20 coomeemcmeue HeoOX0OUMbIM MPebOBAHUAM, HACMPOUKA U YCMAHOBKA, MAK U KOMNEemeHyuu
yemanoswuka u onepamopa. Jlanvl pekomeHoayuu npu pabome cucmemvl 8 pa3iuyHbIX YCI08USX,
ONUCAHBL NPUYUHBL CHUNCEHUS MOYHOCIU PE3VIbIMAMO8 UsMePeHUll Ul JHce NOJIHASL HeOOCmOo8ep-
Hocme pesynomamos. Pexomenoosano uzbezamv munuunvix owubOK, CNOCOOHbIX NOGAULMb HA
MOYHOCMb Pe3yIbMmama U pe2yispHo NPoSepsimb COCMOSIHUE ANNAPAMHOL U NPOSPAMMHOL Yacmu
Ha coomeemcmeie 3a0aHHbIM NAPAMEmpPa.

Kntouesvte cnosa: subpouzobpasicenue, nputuHsl OWUO0K, MOYHOCHb PE3VIbMAmos.

TYPICAL ERRORS OF VIBRAIMAGE TECHNOLOGY USERS

Sergey Didenko
ELSYS Corp., St. Petersburg, Russia (sergey@elsys.ru).

Abstract: This study outlines the basic principles and knowledge necessary for users to
correctly and accurately work systems based on vibraimage technology. The necessity of the initial
verification of the hardware, its compliance with the necessary requirements, configuration and
installation, as well as the competence of the installer and operator are shown. Recommendations
are given when the system is operated under various conditions, the reasons for the decrease in the
accuracy of the measurement results, or the complete unreliability of the results are described. It is
recommended to avoid typical errors that can affect the accuracy of the result and regularly check
the state of the hardware and software for compliance with the specified parameters.

Keywords: vibraimage, causes of errors, accuracy of results.

3a rojiel pabOTHI € 3aKa3YUKAMH U TPOJIABIIAMHU CHCTEMBI, Mbl COOpaJl CTATHCTUKY
0 HanboJIee YacThIX ONIMOKAaX TOJb30BaTelNei. B TaHHOM JloKIajie MpUBEICHbI TUITHY-
HbIC U3 HHX, a TaK)Ke pa3o0paHbl MPUYMHBI UX MOSBICHHS U CIIOCOOBI YCTpPaHEHHUS.
Ora uHdpopmarus OyAeT Mojie3Ha KaKk mapTHEpaM, KOTOPbIE 3aHUMAIOTCSl yCTaHOBKOM
CUCTEM M 00y4YeHHeM padoTe ¢ HUMH, TaK ¥ KOHEYHBIM T0JIh30BATEISIM, UCIOIB3YIO-
UM TEXHOJIOTHIO BUOpon3o0paxenus (Vibraimage).

Cucrema Bubpouszobpaxenus (Vibraimage) ocHoBaHa Ha TEXHOJOI'HH BUOPO-
n300paxenwus [ 1] n mpeaHa3HAYEHA IS PETUCTPAIINH, aHAJIN3a W UCCIIeIOBAHUS TICH-
xodusnonorudeckoro coctossaus ([1OC) yenoBeka, KOTUISCTBEHHOTO OINPEICITCHIS
YpOBHEH 3MOIUH, NETEKIUHU JDKH, TICUXO(PU3NOJIOTUYECKON TUATHOCTUKU U JUCTaH-
[IMOHHOTO BEISBJICHHS IMOTSHIIMALHO OMACHBIX JIFOJIEH.

[lepBeIii aTamm MOMy4YeHUsT PE3yIFTaTOB — MMOJNyYeHHE BXOJHBIX JAHHBIX, B Kade-
CTBE KOTOPBIX CHCTEMa UCIOIb3YeT BHACO(YPArMEeHT, KOTOPBIH MOKET KaK MOCTyNaTh
HamnpsMYIO OT BHJICOKaMEPHI, TaK M U3 3apaHee 3armucanHoro (aiina. Kak u s moooi
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JPYroi TOYHOH CHCTEMBI, KOJIMUYECTBO BXOIHON HH(OPMAIINHU, TO €CTh JUIUTEIHHOCTh
BHJICO, a TaK)Ke €€ Ka4eCTBO, MIMEET OTPOMHOE 3HAYCHHE IS MOJTYyYEHUS TOYHBIX
pe3yNbTaToB.

Crnenyrouuii stan paboThl CUCTEMBl — aHAINM3 BUACOU300paKEHHS 1O CIIEH-
aJbHBIM aJTOPUTMaM, B COOTBETCTBUH C HACTPOUKAMU, BHIIIOTHEHHBIMH OIIEPATOPOM.

W nakoHen — noJjiydyeHue pe3yabTaToOB BbIUUCICHUN. B 3aBUCUMOCTH OT pexuma
paboThI ¢ MPOTPAMMHBIM 00ECIICUCHHEM, OIEPATOP MOXKET HAOII0JaTh PE3yIbTaThl
M3MEPEHHI KaK B peajJbHOM BPEMEHHU, TaK U B BHUJIE OTYETA, KOTOPBIHA (hOpMHUPYETCS
nyTéMm cbopa mHPOpPMAIUH 32 HEKOTOpoe BpeMs. Takke B HEKOTOPBIX PeKUMaxX
CHCTEMa MOXET OMOBEIMIATh OMepaTopa B aBTOMATHYECKOM PEKHME 00 OMaCHBIX
3HaYEHUSX MMapamMeTpoB. B 3ToM cirydae, onepatop JOJDKEH 001a1aTh 10CTaTOYHON
KOMIIETeHIIHEeH, 4TOOBl MPaBUIBHO TPAKTOBATh WH(POPMAIHIO, TOITYYSHHYIO OT
CUCTEMBI.

Kak nokasbiBaeT pakTUUYECKHUI OIBIT, OIIUOKHU, CIIOCOOHBIC MOBJIHSITh Ha PE3YJib-
TaT, MOTYT MOSIBIISITECS HAa KaXJIOM W3 3THX JTAllOB M KpaliHe Ba)XHO MX M30erathb
B IIpo1iecce padoThl C CHCTEMOM.

1. OwnGKKU, cBA3aHHLbIE C annapaTtHbiM obGecnevyeHnem

Yoke Ha dTamne BHIOOpA ammapaTHOro 00ecIeueHus, CIenyeT 0OpaTuTh BHUMAHWE,
COOTBCTCTBYET JIM OHO TpC6OBaHI/IHM, YKa3aHHBIM B PYKOBOJCTBC IOJIB30BATCIIA
cucremoit [2]. lnst paboThl ¢ KaxaA0i KOHKPETHOH CHCTEMON BHOPOM300pakeHUs
WCIIONIB3YHTE ONMHCaHMsI, MMOCBIIIEHHBIE KOHKpeTHOH cucteme [3—9]. B wacTHOCTH,
TpedyeTcst TpaMOTHO TI0/100paTh BUACOKaMepy, a TakKe IPaMOTHO M0100paTh MECTO
1 croco0 €€ ycTaHOBKH, YTOOBI MAaKCUMAIIbHO UCKITIOUUTH HEraTUBHBIE (haKTOPHI.

VYike Ha dTarne yCTaHOBKH CHCTEMbI MOTYT BO3HUKAThH OIIMOKH, CBSI3aHHBIC C yCTa-
HOBKOW BHJIcOKaMephl. Hampumep, ycTaHOBKAa KaMephbl Ha BUOPUPYIOIIYIO MIIH Kada-
IOLIYIOCS IOBEPXHOCTh. DTO MOXKET OBITh KPEIUICHHE KaMepbl K DKpaHy HOYyTOYKa HITH
pacroJio’keHle KaMephl Ha CTOJIE, Yepe3 KOTOPBIN MepeJaroTcs ABUKCHUS UCIIBITye-
MOTO K oriepatopa. OTAETFHO CTOUT OTMETHTD, YTO B PAJIE CIIydaeB, KaMephl ycTa-
HOBJICHHBIC B O6HIeCTBeHHBIX MECTax, MOTYT 6[)ITI) IMOABCPIKCHBI BI/I6paI_[I/ISIM, nepeaa-
IOLIMMCS Yepe3 KOHCTPYKUMH 31anuid. Hanpumep, Ha Bok3aje BUOpaLMu OT MOE3/10B
WJIM BUOPAIIAY OT JBYDKEHUS TU(TOB U ACKAIATOPOB B TOPTOBBIX KOMIUTIEKcax. UToOBI
n30exaThb YXyAUuI€HUsA Ka4yeCTBa BXOJHOI'O BUICO M3-3a BI/I6paHI/II71 CICAy€CT KPCIIUTh
KaMCpPbl Ha HAJC)KHOC MACCUBHOC OCHOBAHUC WJIM LITATUB, O6CCH€“II/IBaIOHII/II\/'I J0cCTa-
TOYHYIO YCTOHYMBOCTh U MCIIOIH30BaTh MACCUBHBIE TOYKH OTOPEI. (puc. 1, 2).

B psine cimydaeB BO3HHKAeT CUTyanus, KOT/Ia ¢ KaMephl MOCTyNaeT BIIEO HU3KOTO
KauecTBa. JTO MOKET BO3HHMKATh 1O Pa3HBIM MPHYMHAM: HU3KOE KayecTBO CaMOii
KaMepbl, yCTaHOBKa HU3KUX HACTPOEK KauecTBa N300paKeHMs, UCIIOJIb30BaHHUE KOie-
KOB, CHJIFHO CHIKAIOIIMX KAa4eCTBO. JTa e OMMOKa OTHOCHTCA U K BUaeodaiiam,
TIMOJIY4YCHHBIM C KaKuX-Iu00 PECYypCOB NI COXpaHéHHBIM CaMOCTOATCIIbHO CTOPOHHU-
MU nporpammamu. (puc. 3, 4) [losTomy cienyeT BHUMATEIbLHO KOHTPOJIUPOBATH Ka-
YEeCTBO BXOJISIIETO BHIEO KaK BU3YAIbHO, TaK M IPU ITOMOIIU CPEJICTB, BCTPOSHHBIX
B CHCTEMY W ONMCAHHBIX B PYKOBOJICTBE I10 dKCILTyaTaruu [2].
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Puc. 1. lNpumep HeygayHoOW yCTaHOBKU KaMepbl Puc. 2. YctaHoBKa kamepbl
(Bubpauwms kpbiwkn HOyTOyka nepegaeTcst kamepe) Ha MacCUBHbIN LUTATUB MOXET
YMEHbLUWTb BUOpaLmm

.

Puc. 3. MNpumep BMOEO C HN3KNM Pwuc. 4. MNMpumep BMOeO ¢ 4OCTaTOMHBIM
paspeLueHnem paspeLueHvem

KpOMe TOro, CiIeaAyeT NOMHUTL, YTO COBPEMCHHLIC BUJCOKAMEPLI UMCIOT pPAJ
ABTOMATHYECKUX (PYHKIIHH, KOTOPBIE MOTYT O00ECICUYHTh XOpollee H300paKeHUE
JUIST OBITOBBIX IeJiel, HO He BCETa COBMECTUMBIX C CHCTEMOW BHOPOM300pasKCHHUS.
Hanpumep, Takue mapameTpsl Kak aBTOQOKYC, aBTOIKCIIO3HIIUS WA aBTOLTYMOIIO-
JaBjcHUe (MMEETCsl BBUY IMOJABIICHUE ITUPPOBOTO IIyMa Ha U300PaKEHNUN) MOTYT
HEraTUBHO CKA3aThCs HA Pe3y/IbTaTax.

[ToaToMy cieltyeT OTKIIOUNTh Bce aBTOMAaTHYecKre (DYHKIIMHU JIJIsl Kamephl (B pell-
KHUX ClIydasdaX, B 3aBUCUMOCTU OT KOHKPETHBIX CI/ITyaHI/II\/'I, YaCTUYHOC BKIHOYCHUC yCTa-
HOBIIUKOM CHUCTEMBI aBTOQYHKIIUN JOIyCKAeTCs), KOHTPOIHPOBATh aKTyaJbHOCTh
HACTPOCK KaMephl Mepe]] HauajaoM SKCIIEPUMEHTa WM IOCJIe Mepe3anycka CHCTEMbI

(puc. 5).
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Ceoiicrea: Video Capture Filter @
Yeunutens Buaeonpoueccopa anaBneHue Kamepon
ABTO
fAprocTb fl 128
KoHTpacTHOCTL 1} 32
OTTeHoK ] 0
HacbiweHHocTb } 40
YeTKocTb fl 20
FamMa ] 128
CbeMKa NpoTUB cBeTa { 1
BRI HacToTa AavHMM NUTaHWA -
SeTlnSll (npenotspawerme 0 M ¥
MEpLAHUR)
[ OK l [ Omvera J DUMEHN T

Puc. 5. lMpumep OTKIIOYEHMS BCEX aBTOMATUYECKNX GOYHKLUI NPU HACTPOMKE KaMepbl

Crnenyer Takke oOpaTHTh BHUMaHUE Ha aKTyalbHOCTh 3THX HACTPOECK, TaK Kak
B psJie CIy4acB, B 3aBUCHMOCTH OT TIPOU3BOJUTENS WU THUIIA KaMephl, TaHHbIC Ha-
CTPOHKH MOTYT cOpachIBaThCS MPHU MEPENOAKIIOUECHUN KaMephbl MU Tepe3arpyske
KOMITBIOTEPA.

Taxxe yacTol omMOKOM SBISETCS UCTIONB30BAHNE KOMITBIOTEPA HEJOCTATOYHOMN
MPOU3BOIUTEIBHOCTH. [IpU 3TOM MOXKET HAOMIOAATHCS CUTYAIHs, KOTJa BOZHUKAET
BBICOKas 3arpy3Ka Ipoleccopa, CrocoOHas CylIeCTBEHHO UCKa3UTh Pe3yIbTaThl U3-
Mepenuid. [leo B ToM, 94TO 10 3TOW MPUYHHE MOXKET OBITh TIOTEPsIHA YaCTh BXOJIHBIX
KaJ[pOB BHJICO, &, CJICAOBATEIHHO, H BAXKHAS JIJISl IPABHIILHOTO aHAIH3a WHPOpMALIHSI.
st Toro, 4ToObI 9Ta MpodiieMa He MPOSBISLIACH B Mpoliecce padoThl, CIeAyeT MpH
nojoope 000OpyAOBaHUS UCXOJIUTh U3 CHCTEMHBIX TPeOOBaHU, yKa3aHHBIX B PYKO-
BOJICTBE IMOJI30BATENS, a TAKKE CICAUTh 32 TEM, YTOOBI 3arpy3Ka mporeccopa He
npessimana 70% (puc. 6).

l';- Aucneweb 3aga4 Window:
®aiin  Mapametrper Bua Cnpaeka
| MpunoxeHus I Mpoueccsl | Cnyxbobl 5b'CTD°ﬂ6f4CTB“& Cetb

3arpyska Un XpoHonorus 3arpysku LN

Puc. 6. MNpumep BbICOKOW 3arpy3kun npoLeccopa, Npy KOTOpor HeN3BEXHO
nckaxaroTcs pesynbsrarhbl
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Take MpOIyCKU KaJapoB WM YaCTUYHBbIE COOM B CKOPOCTH Ha BXOJIC B CHCTEMY
MOT'YT BO3HHMKATh U U3-32 0COOCHHOCTEH oOopynoBanus. Hampumep, B cirydae uc-
MOJIB30BAHUS CETEBBIX BUACOKAMEP, BO3MOXKHA CUTYaIHsl, YTO MH(PACTPYKTypa HE
croco0Ha TepeiaBaTh CTa0OMIBHO BHUICONOTOK. UTOOBI M30ekKaTh TaHHOW OIIUOKH,
clieyeT KOHTPOJIUPOBATh KOJIMYECTBO KaJPOB HA BXOJI€ BCTPOSHHBIMHU B CHUCTEMY
CpelCTBaMH, a TPU HEOOXOTUMOCTH ONTHMHU3UPOBATH HHPPACTPYKTYPY CETH WIIH
MOJICPHU3UPOBATh 00opynoBaHue. Ele ogHoi npobiemMoi, KoTopas BCTpeuaach
B TIPOIIECCE IKCILTYATAIINH, SBISIETCS OMIMOOYHOE U3BJICUCHUE KITIOYA 3aIUTHI BO Bpe-
Ms paboThI cucTeMbl. [IpH 3TOM, eciu cucTeMa padboTania — OHa mpeKparaet padbory
W He 3amycKaeTcs 70 BO3BpalleHus kitoua. [loatomy, ciieyerT o0yduTh mepcoHan
1 O0BSCHUTHh HA3HAUCHUE KIF0YA WM K€ HHTEIPUPOBATh €r0 B KOPITYC YCTPOHUCTBA
JUTSI IPEOTBPAILCHUS BMEIIATEIbCTRA.

2. OwnbKM onepartopa

Just Toro 4To0Bl cUCTEMa 3alycKajach U KOPPEKTHO padoraiia, HE0OX0IUMO
YCTAHOBHUTH BCE HEOOXOAUMBIE KOMIOHEHTHI B COOTBETCTBUU C PYKOBOJICTBOM
MOJIB30BATENS JAJI1 KOHKPETHOTO MPOrPaMMHOT0 NMpoayKTa. B mpoTuBHOM ciyuae
CHCTEMa MOXET He 3aIlyCKaThCsl WIM padoTaTh HeKoppeKTHO. [lonpobHo 06 ycrpa-
HEHHUH OMIMOOK NPU YCTAHOBKE MOXHO IPOYHUTATh B PyKOBOJCTBE MOJIb30BaTeNs [2]
WITW JIOTIONHUTENBHBIX cTaThsX [3]. JlaHHAs ommOKa HOCHT cyry00 TeXHUUYECKUH
XapakTep.

B mponecce skcmtyaranny CUCTEMBI M TPOBEJCHUH TECTHPOBAHUS ONEPATOPHI HE-
PEAKO NOMYCKAIOT CUTYallH, IPA KOTOPOM YEJIOBEK HIIN JIFOU PACTIONOKEHBI B KaJpe
HeBepHO. /Iy mosryueHust e TOCTOBEPHBIX Pe3yIbTaTOB, HEOOXOIUMO TILATEIHLHO
CJIEZIUTh, YTOOBI YEJIOBEK WU JIIOJIU B KaApe HAXOAWINCh B COOTBETCTBUM C TpeOo-
BaHUAMH, TIOJPOOHO YKa3aHHBIMU B OMUCAHWM K TOW WM WHOW cucteme. s Toro,
9T0OBI M30eKaTh ITON OIMMOKH, CISAyeT UCIOIb30BaTh aBTOMATHICCKYIO (hYHKITHIO
KOHTPOJISI Ka4eCTBa MPOBOAMMOI0 TECTUPOBaHUS (pHC. 7), CAMOCTOSTENIILHO CIEINTh
3a MPaBWJIBHOCTBIO PACIIONIOKECHHUS 00BEKTa, MPOBOJAUTH O0YyUYCHHE, TTO3BOIISIONIEE
oTiepaTopy CaMOCTOSITENIbHO BBISBIATH OMMOKK MOJ00HOTO poja. B ciydae ke BO3-
HUKHOBEHUS OIIMOKH, ONEPaToOp JOJDKEH YMETh OLEHUTh CTENCHb BIMSHUS OLINOKU
Ha pe3yJbTaT U MPEKPaTUTh IKCIIEPUMEHT B cilydyae HeoOxoauMocTu. Hanmpumep, Bo
BpeMsl 3allUCH BUJIEO JUIS JETEKIMHU JIKU KTO-TO OTBJIEKAET YeJIOBeKa B Kajape, KpH-
TUYECKHU MaJaeT 4acTOTa BXOJHBIX KaJpOB MM HA 33JJHEM IIJIaHE MPOXOJUT JPYrou
4enoBeK. Bo3MokHO, 4TO 1 QPyHKIMSI aBTOMAaTHYECKOTO KOHTPOJIS OIIMOOK CUTHAIIHU-
3UpyeT 0 HU3KOM Ka4ecTBE BUJIE0, a UCCIIEOBaHNS MpoaosnKatoTesa. KoHeuHo xe, 3To
HEBEPHO, M JUIS TIOJIy4YEHUS] TOYHBIX PE3yJIbTATOB TPEOYEeTCs MPOBECTH IKCIIEPUMEHT
3aHOBO.

OTcyTcTBHE 3allMCH BUIEO U aHAIM3 B PEaJbHOM BPEMEHHU B HEKOTOPBIX CITydasx
TOKE MOKHO CUMTaTh OMIMOKOW. Ecim nmpoBoauTcsi BasKHBINA SKCIIEPUMEHT — CTOUT
3anuchiBaTh BuAeohain Ha ciayvai, ecin moTpedyercs MPOBECTH ATOT e TECT, HO
C IpYTUMH HaCTPOMKaMH CHCTEMBI.
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Puc. 7. MNMpumep, korga cucrema nokasblBaeT, YTO KAYECTBO COOTBETCTBYET TpeboBaHMAM

3. OWKMOKMN HACTPOEK CUCTEMbI

PesxxuMBbl, KOTOpBIE CIIPOEKTUPOBAHBI AJisi pabOThl C MHOYKECTBOM JIIOJICH B Kajpe
U Te, KOTOpbIE NMpeAHa3HaueHBb! Al pabOThl C OAHUM YEJIOBEKOM B Kajpe, padora-
10T TI0-pazHoMy. HanGomnee TouHbIe pe3ylbTaThl MOXKHO MOJYUYUTh, €CIH padboTaTh
B ONITUMAIILHOM pexkuMe. Hampumep, npumenenune pexxnma « MUKpoy», Korja B Kajpe
HAXOJUTCS HECKOJIBKO YEJIOBEK, Yalle BCErO MPUBOIUT K MOTYYECHUIO HEAOCTOBEPHBIX
pesynbraroB. Ecnu muranupyercs, 9To B KaJipe MOCTOSHHO OYIeT HECKOIBKO YEIIOBEK,
TO HEO0OXOJMMO TOJB30BATHCS CIICIUAIBLHO Pa3paObOTaHHBIMU JIJISl OTOTO PEKUMaAMU
«Muxke» uiamn «Maxkpoy.

Emte ogHo# 04eHb 9acToil oMOKOl pu paboTe ¢ pexKUMOM Makpo 1 «MHUKe» sBIIsI-
eTcsa HeBEPHBII BEIOOP THIIA aITOPUTMA JISTEKIIUH JIUII, @ TAK)KE TTapaMeTPOB JIETEKIIHH.
B ka)10M KOHKPETHOM CIIy4ae CTOUT BBIOMPATh, COTTIACHO ONMCAHUIO, T€ TTAPaMETPBHI,
KOTOPBIE MOIXOMAAT ISl OTACNbHON KOH(UTrypauu cucteMsl. Ha 3To BiamseT MHOXe-
CTBO (haKTOPOB: paKypc Kamepbl, OCBEIIEHHOCTh, KOJIMYECTBO JIOIeH B Kajpe, 0COOCH-
HOCTH TIOMEUICHUsI U TaK Jajee. B kauecTBe mpuMepa MOKHO MPUBECTH BBIOODP pekuMa
JETEKIIH JIULI, TIPeIHa3HaYeHHOTO JJIs CTydasi, KOT/1a YeJIOBEK HAXOAUTCS OOKOM K Ka-
Mepe, KOT/Ia BCe JIFOIH B KaJ[pe HaXOISATCSI K TOW KaMepe JIUIOM.

W, xoHewHO, BechMa 9acTo orepaTop NpodyeT U3MEHUTh HACTPONKN CUCTEMBI, HE
MMes MOJIHOTO MPEACTABIEHUs O CTETNIeHH BJIMSHHS TOr'O WJIM MHOTO MapameTpa Ha
pesynbpTar. B Takux ciyyasx ciegyer NpoBOAMTH NOApoOHOe oOyueHHue mepcoHana
B COOTBETCTBHH C YPOBHEM, HEOOXOAUMBIM It paboTHI ¢ cucteMoit. [lpu atom, mms
paboThI ¢ pexxumMoM «Makpoy» onepaTopy OyayT AOCTATOYHBI 00Jiee MOBEPXHOCTHBIC
3HaHUS, HeXeNU 3Toro Tpedyer paboTa ¢ aerekuueil woku. Takxke, B psle ciydaes,
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TpeOyeTcsi OJIOKUPOBATh BO3MOXKHOCTh U3MEHECHHSI BaKHBIX NTApaMETPOB WIIH KE HE
MTOKa3bIBaTh MHTEP(ENC I UX H3MEHEHHS.

Bcernma 3anmuceiBaliTe HACTPOHUKH CUCTEMBI B OTACHBHBIN (hailn, eclium OHU OT-
JUYAIOTCA OT HACTPOEK MO YMOJYaHUIO. TOJBKO COBMECTHBIM aHAIU3 HACTPOCK
CHUCTEMBl BMECTE C 3allMCAHHBIM BUJEO MOXET YCTAaHOBUTH MPUYUHBI BO3ZMOKHOM
OMUOKN B paboTe CHCTEMBI BHOPOM300paKCHUS WM HETPABUIBbHBIC TCHCTBUS
TIOJIB30BATEIIS.

4. OWKOKM NpPU UHTErpaumm cucTemMbl U ucnonb3oBaHun API

TexHonorust BUOpon300pakeHUsl MO3BOJISIET MPOU3BOAUTH MHTETPALIUIO C Y-
TUMH CHCTeMaMH 0e30MacHOCTH, a Tak)Ke HalucaTh COOCTBEHHOE IMPHUIIOKEHUE,
HCTIONIB3YIOMIEee aJTOPUTMBI aHAIHM3a BHUI€0, OCHOBAHHBIE HAa 3TOHW TexHomoruw. Jis
atoro paspaborano SDK, a taxke odopmien opud mais paspadorunkoB [4] ¢ He0O-
xoauMoi nHpopmanueii. Kak mokaspiBaeT npaxkTuka, 4acToi mpo0ieMoii mpu padote
CTOPOHHHX pa3padoTunkoB ¢ SDK sSBIAIOTCS HE TEXHUYSCKHE KOMIICTCHIINHU, a He-
MOHMMaHue 0a30BBIX OCHOB Pa0OTHI CHCTEMBbl U BaXKHBIX IPUHIIUIIOB MpU padoTe
¢ TexHosoruei. st Toro uToOBl N30€KaTh TPYJHOCTEH B pazpabOTKe COOCTBEHHOTO
MIPOTPaMMHOT0 00€CIIeueHNs, UCTIONB3YIOMIEr0 aITOPUTMBI TEXHOIOTHH BUOPOU30-
OpakeHus, cilelyeT BHUMATENbHO U3YUUTh U MOHATH BCE TPEOOBAHUSA K BXOJHOMY
BHJICO, & TAK)KE OLECHUTDH MPUHIUITHATIBHYIO BO3MOKHOCTD peanu3auu npoekra. Ha-
puUMep, Ues PacloNIoKUTh KaMepy Ha JBIKYILIUICS aBTOMOOWIIb 7151 CKAHUPOBAHUS
Ha XOJy TOJIIbI JIIOJEH C BBICOKOH TOYHOCTBIO, MPEICTABISIETCS MaJOPEATU3yEMOMl
B CBETE OIPAaHUYCHUN TEXHOJIOTHH.

Kpome nnTterpanuu npu nomomu SDK umeercss BO3SMOKXHOCTh B3aMMOACHCTBUS
¢ anropuTMamMu 00pabOTKM BHJIEO TIPH MoMmomu crenuainsHoro API, kotopoe mo-
3BOJISIET pa3pabaThiBaTh CBOE MPHIIOKEHHE, a PE3YJIbTAThl aHAJIH3a BUJICO MOJIYyYaTh
B crienMaibHOM (opmare ¢ cepBepa. s HHKEHepOB-IIPOrPaAMMHUCTOB TEXHHUECKAs
COCTABJISIONIAs TAK)KE HE SIBIISIETCS CIIOXKHOM, 0IHAKO, Kak U B ciayuae ¢ SDK, neno-
CTaTOYHOE TIOHUMaHHe Ha3HaYEHHS STOTO HHCTPYMEHTA U OTPaHWYCHHUIA TEXHOJIOTHH,
MIPUBOJIUT K CJIIOKHOCTSIM B peaM3alliy MPOEKTa.

B psne ciyuaeB Tpedyercs 00bEIUHUTE B €AMHYIO CETh HECKOJIBKO KOMITBIOTEPOB
C YCTaHOBJICHHBIMHU CHUCTeMaMu BuOpomn3oOpakenus (puc. 8). Hanpumep, ans permre-
HUs 3a]jaud 00pabOTKH BHCOM300paKEHUH, MMOCTYMAIONUX ¢ HECKOJBKUX KaMmep,
W TI0Ka3a pe3yJIbTaTOB aHajIu3a OJHOMY omeparopy. s peanuzanuu Takol apXuTeK-
TypHI pa3paboTaHbl CHiEIHABHbIE pelieHus [S].

B sToMm ciywae Takyke BO3HMKAIOT OIIMOKH, CBSI3aHHBIC, KaK C alllapaTHBIMU pe-
LICHUSIMU ISl OPTaHU3aluU CTPYKTYpHI (HalpuMep, MPOIyCKHasi CIOCOOHOCTh CeTH
HE MO3BOJISCT MepeaBaTh HeC)KaToe BUAeo 0e3 MoTeph; THI BUICOKAMEP U CIIOCO0
WX YCTaHOBKH | T. JI.), TaK ¥ JIOTHYECKHE OMIMOKH B CITIOCOOE peaiu3aliii CTPYKTYPHI
(«TUITHUE» KOMIIOHEHTHI WIIM HEJIOCTATOYHOE KOJIMYECTBO HEOOXOINMBIX IIEMEH-
TOB), & TAK)KE OMIMOKHU B HACTPOIMKE MPOrpaMMHOMN YacTH petieHuil. B mobom cinyqae,
BCE OTH OIMIMOKH CBOJSATCS WIIU K BBIIICIIEPEUUCICHHBIM B 3TOU CTaThe, WU K€ SBIIS-
I0TCA CJIEICTBHEM HEMOHUMAaHHUS OCHOB TEXHOJIOTHH.
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Puc. 8. MNpumep opraHusauunm ceTeBON CTPYKTYpPbI

BaymuuBoe uTeHrne mHPOpMAIUK O TEXHOJOTHH, 00JacTIX €€ MPUMCHEHUS U
0a30BbBIX TPEOOBAHMSIX TOMOKET MAKCUMAaIbHO 3(PPEKTUBHO UCIIOIH30BATH BO3MOXK-

HOCTH, 3an0xeHHble B SDK, API u ceTeBbIX pelueHusx.

3akno4yeHue

J1st KOPPEKTHOM padOoThI IPOrPaMMHBIX IIPOJYKTOB, OCHOBAaHHBIX Ha TEXHOJIOTUI
BUOpON300pakeHNs], KpaifHe Ba)KHBIM SIBJISCTCS IOHUMaHHE OCHOBHBIX MPHHIIUIIOB
paboTsl cuctemsl [1—12], yTo MO3BOJNUT M30€KATh U APYTHX OMIMOOK, KOTOpPBIE HE
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M3JI0KEHBI B JIaHHOH cTaThe. [Ipu 3TOM, 0CO00€ BHUMAHUE CIEIyeT yIelsITh 00yde-
HUIO OTIEPaTOPOB M IOJIH30BaTENEH, KOTOPOE, MIPH TOM, YTO MOKET UMETh Pa3HYyIO
rTyOWHY, B 3aBUCHMOCTH OT ITOCTaBJICHHBIX 3aJ]1ad, JOJDKHO B IOJHON Mepe IaBaTh
MPEJICTAaBJICHHE UMEHHO O 0a30BBIX TPEOOBAHUSX JIJIsl PAOOTHI C CHCTEMOM.

KpOMC TOro, nepea NnpoBCACHUCM KaKoro-JIuoo HCCIICAOBAaHUA UIN c60pa I/IHCpOp—

Malu O HECKOJBKHUX HUCHBITYEMBIX, CTOUT BHUMATCIIBHO MPOBEPATH KOPPEKTHOCTD
BUJICO U HACTPOECK CUCTCMBI.
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ANALYSIS OF BRAIN ACTIVITY PERIOD IN VARIOUS
HUMAN ACTIVITIES BY VIBRAIMAGE TECHNOLOGY

Viktor Minkin, Andrey Kachalin
ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: An experimental study of the brain activity period of a subject in the VLF frequency
range during the occupation of three different activities was conducted. It is shown how the period
of brain activity varies with different work. A hypothesis is proposed explaining the dependence
of brain activity period on the load on the brain.

Keywords: vibraimage, psychophysiology, brain activity period (BAP), natural regulation
of brain activity, response to stimuli, VLF.

B pabote 0 ncuxo(u3noNI0rnIecKux MexaHu3smMax (OpMHUPOBaHHUS MEPUOIA MO3-
TOBOM akTUBHOCTH [MunKWH, biank, 2019] Ovma npenoskeHa TANoTe3a, 4To MePUo.
MO3rOBOM aKTUBHOCTH B yacToTHOM auana3zoHe VLF (very low frequency, nepuon
30-60 cexynn) [Dneitman, 1999, daeiimvan u ap., 2014 a, 6] sBisercst pyHKIUEH
OT Harpy3ku Ha Mo3r. llenblo JaHHO¥M paboThI cTana MpoBepKa MPeaOKEHHON TH-
IOTE3bI U MPOBEACHNUEC CTATUCTUYCCKN TOCTOBEPHBIX HSMCPeHI/Iﬁ nepuoga MO3TOBOM
AKTUBHOCTHU HUCIIBITYECMOI'0, pCHIAIOIICTO PA3JIMYHBIC YMCTBCHHBIC 3a/1a4u.

MaTtepuanbi u meton

W3mepenus neproja MO3roBOM aKTUBHOCTH MPOBOJMWIMCH HA OJJHOM HCTIBITYEMOM,
MyX4HHE 29 JIeT, IpOorpaMMHUCTOM MO clenralbHOCTH, uMerluM 38anne KMC no
maxmaram. M3mepenust mpoBoAMINCH B pabodee BpeMsl M TIPH BBHITIOIHEHUH HCITBITYe-
MBIM TPOU3BOACTBeHHBIX 3aanuii ¢ 11.00 go 18.00 B mapte 2019 roga npu cormacuu
ucnbiTyeMoro. [1pon3BoicTBeHHAs IeSTETbHOCTh UCIBITYEMOTO 3aKIF0Uanach B MMPo-
rpaMMHUpPOBaHUH U paboTe ¢ JOKyMeHTannel. B kadecTBe OTApIXa MEXIY pelIeHHEM
MPOU3BOJICTBEHHBIX 33]]a4 UCTBITYEMBIH Urpall B maxMaThl (OJHIl) Yepe3 MHTEPHET
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C KOHTpOJIEM BpeMeHU | MUHYTa Ha mapTHio. M3mepeHue nepruoaa MO3roBOil aKTHB-
HOCTH MPOBOAMIIOCH TEXHOJOTHeH BuOponszoopaxenus [MunkuH, 2000,2007, 2018]
P KOHTPOJIE BECTHOYISIPHO-3MOIIOHANTFHOTO pediekca [Minkin, Nikolaenko, 2008,
bnank u ap., 2012]. Ilepen ucnbiTyeMbIM Oblla ycTaHoBNIeHa BeO kamepa Microsoft
LifeCam Studio ¢ paspematomeii cnocoonoctsio 640 x480 351eMeHTOB, 4acTOTOMI
kanpos 30 I'm, 3akperuieHHas Ha MOHUTOpE. M300paXkeHNe TOTOBBI UCTIHITYEMOTO CO-
CTaBJISI0 Ha (QOTONPUEMHHUKE BeO KaMephl, COCTAaBIIsLI0 He MeHee 200 3JIeMEHTOB 110
ropusoHTanu. O6paboTka BUACON300paKeHHsI U ONpPEeNICHUE NaHHBIX O TEKYIEM
3HaYeHuH ncuxoduznonoruueckoro coctosiuud (I1PC) ucnpiryeMoro onpenensioch
nporpammoii VibraMed10 [VibraMed10, 2019], HacTpoiiku nmporpaMMbl ObUTH yCTa-
HOBJIEHBI 10 YMOJTYaHUI0 KpoMe BpeMeHu nu3Mmepenus [1PC, koropoe coctasisuio 380 c.
Crartuctuueckas 06paboTKa pe3ynbTaTOB U3MEPEHUH OCYLIECTBISIACh MPOTPaMMOM
VibraStat [VibraStat, 2019], koTopast oCymecTBIIslIa CYMMHAPOBAHUE U YCPETHCHHIE
tekymiero [IOC ¢ momomrsto anroputma ObicTpoit 00padotkn dypre [Heideman
et al.,1984] (FFT). B o6paboTky Obu1o OTIpaBiieHo 78 pe3ynbTaToB u3mepenuii [1OC,
KOT/Ia MCTIBITYEMBII 3aHUMAJICS 00paOOTKON TOKyMEHTAIH, 38 pe3ynbTaToB Mo 00-
paboTKe TOKYMEHTOB U 38 pe3yJbTaToOB NP HIpe B Iaxmarhbl. Kaxplii pe3ynbprat
n3mepenust [IOC nporpammoii VibraMED10 Brumtowan 380 x5 = 1900 orcueros [1DC,
Tak Kak yacrota onpenenenus [1OC cocrapisiia 5 0TCUETOB B CEKYHAY.

Pe3ynkrathbl

Pesynbrats! yecpennenus ciekrporpamm FFT mpu nzmepennn [1OC ucnsityemMoro
KOTOpBIﬁ 3aHUMaAJICA COCTABJICHUEM NJOKYMCHTOB U UYTCHUEM TEXHUYECKOMN JIUTCpaTry-
pbI IpUBEACHBI HA PUCYHKE 1.

140 4N
120
100

80

—Avg
60 —Median
40
20
0 > T,[s)

170,00 42,50 24,29 17,00 13,08 10,63 895 7,73 6,80 6,07 548 500 4,59

Puc. 1. YcpegHeHHas cnektporpamma FFT nameHeHns ncMxogmanonormyeckoro COCTOSHUS no
78 TecTMpoBaHuAM. B xode nsmepeHuii TeCTpyeMbln 3aHMMAarncs CoCTaBleHneM AOKYMEHTOB
N YTEHMEM TeXHUYECKOW NuTepaTypbl
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[lonyuennas Ha pucyHke | ycpeaHeHHas CHEKTpOrpaMMa MMEET MaKCUMyM Ha
48,5 cexynaax. MakcuMyM, ONpPEAENICHHbIN 0 CPEIHEMY U MEIUAHHOMY 3HAUYECHUIO
npu ycpenHeHuu crnekrporpamm dypoe coBnan. Pe3yibTaTsl ycpemHEeHUs CHEKTPO-
rpamM FFT npu uzmepernn [1OC ucnbpiTyeMoro KOTopslit 3aHUMacs MporpaMMupo-
BaHMEM IIPHUBEJICHBI HA PUCYHKE 2.

140

)

120
100

80

—Avg

60 —Median

40

20

(N
0 > Tls]

170,00 42,50 24,29 17,00 13,08 10,63 895 7,73 6,80 6,07 5,48 5,00 4,59

Puc. 2. YcpegHeHHas cnekTporpaMmma n3MeHeH s Ncxoduanonornyeckoro
cocTosiHMA no 38 TecTupoBaHusM. B xoge namepeHuin Tectmpyembin
3aHMMarncs nporpaMM1poBaHeMm

[TosydyeHHas Ha pucyHKe 2 CHEKTporpaMMma MMeeT MakCUMyM Ha 42,5 cekyHaax.
IIpu 2TOM MakCUMyM, OTIPEEIECHHBIN 110 CPEIHEMY H MEIUAHHOMY 3HAUCHHIO IPU
ycpeaHeHuu crekTporpamm dypbe coBma.

Pesynbrats! ycpennenus cnekrporpamm FFT npu uzmepennn I1OC ucnsityemoro
KOTOPBIM 3aHMMAJICSI UTPOH B IIAXMAThI MPUBECHBI HA PUCYHKE 3.

[TomydenHas Ha pucyHKke 3 crieKTporpaMMa uMeeT MakcumyM Ha 34 cexynaax llpu
urpe B maxmartsl (puc. 3), mepruo/i MaKCUMaJIbHOM MO3TOBOM aKTUBHOCTH TPUXOMIICS
Ha 34 cexynnsl. Ha pucynke 4 npuBejeHa 3aBUCHMOCTh MAKCUMAJIBHOI'O 3HAYEHUS
YCPEIHEHHBIX CIIEKTPOrpaMM JaHHBIX HAa PUCYHKax 1-3 OT BuIa IeATEIbHOCTH
TECTUPYEMOTO MPOTrPaMMHUCTA.

KonnuecTBo TecTupoBaHUi 171 pa3sHBIX BUIOB JIEATEIBHOCTH OKAa3aJloCh pa3-
JUYHBIM HM3-3a TEKYIIed MPONU3BOACTBEHHOHN 3arpy3KH MCHBITYEMOTO, TaK KaK OJ-
HOM W3 3a/1a4 WCCleN0BaHNs OBIJIO OTCYTCTBHE BIMSHUS JAHHOTO MCCIICJIOBAHMS Ha
CTaHAApPTHBIN MPOU3BOJCTBEHHBIN MpoIecC UCTIBITYeMOoro. [Ipu 3ToM, HAEHTHYHOCTh
OLIEHOK MAaKCHMyMa [0 CpeJHEMY apu(pMETUIECKOMY U CPEIHEMY MEAUAHHOMY IO
TBEP)KIAET JOCTOBEPHOCTH MOJYICHHBIX OrleHOK [Hopuikmii, 1975].
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1700 42,5 24,3 17,0 13,1 10,6 8,9 7,7 6,8 6,1 5,5 5,0 4,6

Puc. 3. YcpegHeHHas cnekTporpaMma U3MeHeH s NCMxoranonormyeckoro CoCTOSHNS
no 38 TectupoBaHuaM. B xoge nsmepenuii cybbekT 3aHMmMancsa urpon B Laxmarsl

T(s)

S2

Reading tech literature
and writing docs

Programming
_and debugging

Chess

Puc. 4. 3aBrcMMOCTb Nepuoda MO3roBoli akTUBHOCTU (B CEKYHAAX) OT poAa 3aHATUA

O6cyxaeHne pe3ynbLTraToB

[IpoBeneHHbIe NCCIIEIOBaHMS MTOKA3aJIM SBHYIO 3aBUCUMOCTH IepH0/ia M3MEHEHUS
[IOC ot pona nedATenbHOCTH UCHBITYEMOTO IPOrpaMMHcTa. Tak Kak HCIBITYEeMbIH
He 3aHuUMalcs (PU3NYECKUM TPYIoM, TO paHee B padbore [MuukuH, 2019] 6puTO
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npenaoxkeHo cBs3aTh u3MeHeHue [IOC ucnpITyeMoro ¢ pa3nuyHON Harpy3kol Ha
Mo3r. CleoBaTesIbHO, JOTMYHO MPEANONIOKUTE, YTO Pa3jInyHasi Harpy3ka Ha MO3T
NPUBOJUT K W3MEHEHHIO MEPHOJa MO3TOBOM aKTHBHOCTH, aHAJOTUYHO TOMY Kak
yBeauueHue (PU3NYECKON HArpy3Kd Ha OPTaHM3M 4elIOBeKa MPUBOAMT K yBeIHUe-
HUIO 4acTOThl cepaeunbix cokpamenuii (HCC) [Dnelimman, 1999]. Tak kak nmepuon
aBygeTcs obpaTHol (yHKIMEH OT 4acToTsl, TO o anajoruu ¢ YCC, nmomyyaercs,
YTO UCTIBITYEMbIN 3aTpadylBacT MaKCHMAIbHYIO SHEPTHIO TIPH UTPE B IIaXMaThl, He-
CKOJIbKO MEHBIIIE IPU MPOTrPAMMHUPOBAHNH U MUHHUMAJIbHBIE YMCTBEHHBIC 3aTPaThl
MIPOUCXOJIAT TIPH padoTe ¢ TOKyMeHTaMU. IHTEpeCHO OTMETUTh, YTO 10 MPU3HAHUIO
WCIIBITYEMOTO, OH CUHTAET ce0s JOCTATOYHO XOPOIINM CIEIUAINCTOM B IIaxMaTax,
CPEIHHM B MPOTPAMMHPOBAHHE U CIA0BIM B paboTe ¢ JoKyMeHTaruel. Ecimm 0600-
IIUTH TIOJy4YeHHBIE JaHHBIE, TO MOIYYaeTCs, YTO Ta eATeIbHOCTh, KOTOpas MpHUATHA
TUISL 9eITIOBEKa SIBIISICTCS OOJBINEH HArpy3Koi Ha MO3T M TpeOyeT OT Hero OOIBITHX
3aTpaT dHepruu. B To Bpems Kak BHJI AEITEIbHOCTH HETPUATHBINA I YEIOBEKa, Tpe-
OyeT MEHbBIIICH MO3TOBON aKTHBHOCTH.

YTOYHMM, 4TO MBI UMEEM B BUY UMEHHO (DU3UYECKUE 3aTPAThl SHEPTHH HA MO3-
TOBYIO aKTHUBHOCTh. DH3MUECKH CIEIaHHOE MPEANOIO0KEHIE BBITIISIUT JOCTATOYHO
JIOTUYHO, TaK KaK €CJIM YeJIOBEK SBIISIETCS CIEIHAINCTOM B OINpEeJICHHOM BHJIE
NeSITeNIFHOCTH, TO €CTECTBEHHO, €r0 MO3T padoTaeT MakcuMainbHO 3()(eKTHBHO, TO
€CTh COBEpIIAeT MaKCHMaJIbHOE KOJUYECTBO ONEPALUi M TPOUCXOIUT MAKCHMaIbHOE
KOJINYECTBO nepeaad HHPOpMaluy Mex1y HeHpoHaMH MO3Ta.

JledaTenbHOCTH YeloBeKa, KOTOpass eMy HEeNmpuATHa, XapaKTepu3yeTcs Maliol
3¢ PeKTUBHOCTHIO M HU3KOU Nepenadeil nHPpoOpManuu MexXAy HeHWpoHaMHU MO3ra,
a 3HaYUT Ha Hee TPATUTCS MEHbIIE SHepruHu. ONMOHEHTH MOTYT BO3Pa3uTh, YTO
B CKa3aHHOM HET HUYEro HOBOTO, YTO BCE ATO M3BECTHO u3 paboT Bunepa u bepn-
mreriHa [Wiener, 1948; Bernstein, 1967], u onu OyayTt yactuuHo npaBbl. HoBoe
B JaHHOU PabOTe TOJBKO TO, YTO MOJIYUYEHO IKCIIEPUMEHTAIBHOE MOATBEPKICHHUE
KHOEPHETHYECKON MOJENN YeJOBEKa, IPUUYEM MOJIYUYEHO C MOMOILBIO TEXHOJIOTHI
BUOPOM300pakeHN, aHATU3UPYIOLICH padoTy BECTUOYISIPHON CUCTEMBI.

AnHanu3 paboOThl BECTHUOYISAPHON cHCTeMBI okaszaics Oonee 3P(HEeKTUBHBIM
ncuxo(U3NONIOTHIECKUM TeCTUpOBaHueM, deM uccienoBanus DO, HCC u MPT
[Standards, 2014], ckopee Bcero B Cuily cleayromuii npuunH. Paborta BecTuOymsp-
HOHW CHUCTEMBI TIPH KOHTPOJE MHUKpPOIEPEMEIEHNH TOJIOBBl aBTOMAaTHUECKH (UITh-
TPYeT BBICOKOYACTOTHBIE KOJIEOaHUs B CHIIy MEXaHWUECKOH MHEpPIUU. A UMEHHO
BBICOKOYACTOTHBIE MPOLECCH ABISAIOTCA OCHOBHBIM IPEAMETOM H3ydeHus OO
n YCC. MPT obGopynoBanue Ipu MPOBEIACHUHN HCCICIOBAHUSI HE CIIOCOOCTBYET
HOPMaJIBHOM NIeSITETbHOCTH YEIOBEKa, MO3TOMY JOCTATOYHO CIOKHO MPOBECTH
aHaJIOTUIHBIC UCCIICIOBAHUS M HaOpaTh CTATUCTHKY B COTHH M3MepeHud mpu MPT
WCCIE0OBAHUSIX.

Koneuno, nanHoe nccienoBaHne HYKIA€TCsA B HE3aBHUCUMBIX TTOATBEPIKICHUAX,
YTO JIOCTATOYHO MPOCTO C/IEIaTh TaK Kak UCIOIb3yeMas rnporpamma VibraMed10 ume-
et pexxum JJEMO, mo3BOSIONINI BCEM 3aMHTEPECOBAHHBIM JIUIIAM IPOBECTH aHAJIO-
THYHBIE HCCIIeTOBAHUS.
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Kniwouegwie cnosa: uzposas azpeccus, Keanupuyuposantvlie CHOPMCMeHsl, CMPYKmMypa onpoc-
HUKA, COOepICAnue 0NPOCos, MexXHON02UsL BUOPOUI0OPANCEHUS.

DIAGNOSTICS OF GAME AGGRESSION OF THE QUALIFIED
ATHLETES BY THE VIBRAIMAGE TECHNOLOGY

N. V. Lutkova', Yu. M. Makarov', V. A. Minkin2, Y. N. Nikolayenko?
1 The Lesgaft National State University of Physical Education, Sports and Health,
St. Petersburg, Russia;
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Abstract: The purpose of this article development and approbation of a method of presentation
of stimulny material in sport when testing game aggression shows, on the basis of technology
of the vibraimage. Possibilities of technology of the vibraimage in realization of a problem of
diagnostics of game aggression and degree of expressiveness of each criterion of game aggression
are investigated.

Keywords: game aggression, the qualified athletes, structure of the questionnaire, the main-
tenance of questions, technology of the vibraimage.

BBepeHune

[Tox urpoBoii arpeccueil cieqyeT MOHUMATh MPABOMEPHOE arpeCCUBHOE MOBEIE-
HUE CIIOPTCMEHOB, HAIlPaBJIEHHOE HA JOCTHXKEHHE CTPATErMUYeCKOro NpeBOCXOICTBA
HaJl COTICPHUKOM B OTACIBHBIX CAMHOOOPCTBAX, B OMPEICICHHBIC OTPE3KH BPEMCHH
MaT4a, B COPEBHOBaHUH B 11eJIoM [1]. JlepUHHUIINS TIOHATUS «UTPOBAsi arpecCcus OT-
paxaeT HanboJiee CYIIECTBEHHbIC NMPU3HAKH, CBOMCTBEHHBIE UCKIIFOUUTEIIBHO TEM
YCJIOBHSIM, B KOTOPBIX OHA MMPUMEHSETCS. TakKUMU NPU3HAKAMU SIBJISIIOTCS: TIPABOMEp-
HOCTh arpecCUBHOTO MOBEACHUA, CTPATETHUYECKOE MTPEBOCXOJICTBO — 3TO MOJyUYEHHE
JIOKAJIbHOTO MPEUMYIIECTBA C UCMOIb30BAHUEM arpeCCUBHBIX NEUCTBUM, TOMYCTHU-
MBbIX MPaBUJIAMH UTPBL.

YcnenHocTh UTPOBBIX ACUCTBHI HEMBICTHUMAa 0€3 arpecchuu, KOTopasi BKITIO-
4yaeT B ce0s Takue CBONCTBA JIMYHOCTH, KaK JIEMOHCTPATUBHOCTH, CTPEMJICHUE
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K CaMOYTBEPKJIEHUIO U CONIEPHUYECTBY, HAIIOPUCTOCTb, KECTKOCTh, OKa3aHUE IOCTO-
STHHOT'O JIaBJICHUS HA CONIEPHUKA C LEJIBIO JIUILIECHHUS €r0 NCUX0IMOLHOHAIBHON yCTOM-
YUBOCTH, TIOTIBITKA JIOMUHHUPOBAHUS, BEIEHHE €INHOOOPCTB HA TpaHU HapyUICHUS
npaBwI. THIT arpecCHBHOTO MOBEACHUS M €r0 CTENeHb 3aBUCAT OT BUAA CIIOPTUBHON
urpel. Kaxkgas urpa npeanaraeT CBOM yCJIOBHS IMPOSIBICHUS CIIOPTUBHOW arpeccuu,
HCXO/s U3 KOHKYPEHTHOH CIIOCOOHOCTH MPOTUBOCTOSIIIUX CTOPOH, TAKTUKH, (hU3UUe-
CKOI FOTOBHOCTH U € YYETOM JKECTKUX OIPaHUYEHUN MTPaBUIL.

Jl514 OIIeHKH arpecCUBHOCTH, KaK MPOSIBICHUS ICHXUUECKOT0 CBOWCTBA JIMYHOCTH,
U arpeccHi, KaK MPOSIBICHUS ICUXUYECKOTO COCTOSHUS, IICUXOJIOTH Yallle BCEro pe-
KOMEHIYIOT TPAJAUIIMOHHbIE ICUXOJIOTUYECKNE METOINKH: MeToAnKy bacca-/lapku;
skcnpecc-Metoanky Crnmnbeprepa «lllkana arpeccun-arpecCUBHOCTHY»; HHTEPBBIO
CO CHOPTCMEHAMM. DTH METOIAMKHU TPeOYIOT OONBIINX BPEMEHHBIX 3aTpaT MpH Op-
TaHW3aIlud, TPOBEACHUH, 00pabOTKH PE3yILTATOB W MOJYUEHUH HEOOXOIUMON WH-
¢dopmanuu. [TosToMy X UCMoNIb30BaHKE TIPU paboTe CO CIIOPTCMEHAMH B IPOLIECCE
TPEHUPOBOYHOM U COPEBHOBATENBHOM JEATEIBHOCTH OCYIIECTBIISIETCS TOJIBKO B XO/€
CIELUAIbHO OPraHM30BaHHBIX HAYUHBIX UCCIEIOBaHUN, IPOBOJUMBIX, KaK IPaBUIIO,
TICUXOJIOTaMH.

MeToapl onepaTUBHON OCCKOHTAKTHON MCUXO(QU3HOIOTHYECKON THarHOCTHKH,
Cpeou KOTOpBIX Hanbosee NEepCHeKTUBHBIM SIBJISETCS TEXHOIOTH BUOpoU300paxke-
HUS, [I03BOJIIIOT OIEPATUBHO MOJIy4aTh OECKOHTAKTHYIO MH(GOPMALMIO apaMEeTPOB
ncuxoguznonorndeckoro cocrosiHust ([1OC) n onepatnBHO ee MHTEPIPETUPOBATH.

B »Toli cBSI3M 1EeNBI0 HACTOSIETO UCCIIENOBaHMs SBISETCS pa3paboTKa U ampo-
Oauust METoAa MPEeAbABICHNS CTUMYJIBHOIO MaTepuaja B CIOPTE IIPU TECTUPOBa-
HUW UTPOBOM arpeccuu Ha 0a3e TeXHOJOTUM BUOpon3zoOpakenus. B nuccnenoBannn
MPEeaIoaraioch, 4To pazpaboTKa MeTo1a MPeAbIBICHUSI CTUMYIBHOTO MaTepuaia
B CIIOPTE NPU TECTUPOBAHUHM MTPOBOM arpeccuy MO3BOJIMT ONPEACIUTh y KBaJH-
(bUIMPOBAHHBIX CIOPTCMEHOB UTPOBHUKOB JETATU3UPOBAHHBIE KPUTEPHUH UTPOBOI
arpeccuu.

MeToauka 1 opraHusauus uccnegoBaHus

OOBeKTOM UCCIe0BaHMs ABISUINCH KBAIN(UIUPOBAHHBIE CIIOPTCMEHBI: IOHOLIH
19-20 nrer, nmeronyie KBATH(UKANKIO He HIDKEe 1 B3pocmoro paspsaa; 20 denoBex,
MPEICTaBISIONINE Pa3IMUHbIC BUbI CIOPTHBHBIX UIP (TaHA00I1, BOJIECH00.1), 00yUaro-
muecst Ha Kadeape Teopun U MeToAuKH ciopTuBHBIX urp HI'Y um. I1. @. Jlecradra,
Cankr-IlerepOypr, Poccust.

Kputepun urpoBoii arpeccuu onpeaesuinch pa3padoTanHo# mporpammoit Bubpa-
Coopr.

Pes3ynbTaTthl UcCriefoBaHUsA U UX 06CyXXaeHue

Pa3zpaboTka mporpamMmsbl PEABSBICHHS CTUMYJIBHOTO MaTepuaja B CIOPTE MpU
TECTUPOBAHHUU UTPOBOH arpeccun BubpaCropT Ha 6a3e aganTUPOBAHHOW MPOrPaMMBbI
PsyAccent [2], ocHOBBIBasach Ha TEXHOJIOTHH BUOpOM300paskeHus [3, 4].



108 H. B. llymkoea, t0. M. Makapos, B. A. MuHkuH, 5. H. Hukonaerko

Jiist pa3pabOTKK MPOrpaMMbl OBbUTH ONpPEAENICHBI CIEeAYIOUIe KPUTEPUU UTPOBOI
arpeccuu: MpaBoBOH, (YM3MUECKHIA, UTPOBOM, aIalITUBHBIN, CTPATETUIECKUI, TAKTH-
YECKHM.

C y4yeToM BBIICTICHHBIX KPUTEPUEB UTPOBOM arpeccuu ObLI pa3paboTaH ONpPOCHUK
B 12 BONpOCOB, MO3BOJISIIOIINNA AMATHOCTUPOBATh CTENEHBb BBIPAKEHHOCTH KaXJ10TO
KPUTEPHsI UTPOBOM arpeccuu Ha OCHOBE TEKYIIEr0 NMCUXO(PU3UOIOIHYECKOI0 COCTO-
STHUSI U CO3HATEJIBHBIX OTBETOB MCIBITYEMOT0, BKJIIOYAIOMNN CTUMYJIbHBIE H300pa-
KEHUS, IEMOHCTPUPYEMBIE UCIIBITYEMBIM Ha 3KpaHe MOHUTOpPA BMECTE C BOIPOCAMH.

CopepxaHue BOIIPOCOB MO KAKIOMY BBIJIETIEHHOMY KPUTEPHIO:

[TPABOBOIW:
1. OCO3HaHHO Hapymalo npaBHna I/IFpBI, pa,I[I/I JOCTHUIXKCHUA LICIIN.
2. He cTany HapymaTh IpaBWI UTPBEI, TAXKe CITH 3TO HEOOXOIMMO.

®U3NYECKUM:

1. MHe HpaBUTCS MIPECCUHTOBATH U (PU3UICCKU BO3JICHCTBOBATH HA CONIEPHHUKA BO
BpeMs MaTya.

2. [IpenmounTaro U30eraTh CUTyaIlil, C CHJIOBBIMU TIPUEMAMU «HA TPAHU J03BO-
JICHHOTO».

UT'POBOW:
1. B 6opb0e 3a MHUIIMATHBY BCE CPENICTBA XOPOIIIH.
2. He cTany HapymaTh OpaBuiia UTPhL, JaXe Paau MPEBOCXOJICTBA.

AJIATITUBHBIM:
1. «Ha uy>xom mosie» urpaio He XyKe, 4eM Ha JOMallHel apeHe.
2. lHorna, 9yBCTBYIO ceOs HEYBEPEHHO B MEHSIOMIEHCS 00CTaHOBKE.

CTPATEIMYECKHI
1. Pagm moGeant TOTOB K «Tpy0OO0ii UTPE» U «HECTTOPTUBHOMY MTOBEICHUION.
2. [IpunepKuBatoOCh MO3UIMH «IECTHON UTPBD» MPH JTI000I pacCcTaHOBKE CHIL.

TAKTUYECKUM
1. B cmydae He0OXOAMMOCTH TPUOETAI0 K Pa3INIHBIM XUTPOCTSAM U yIIOBKAM.
2. Jlyuie 1OCTOWHO MPHHATH TOPAXKEHHE, YeM HapyLIaTh PaBUIIa.

[lomy4eHHbIE XapaKTEPUCTUKU UTPOBOM arpeccuy, MOKHO paccMaTpuUBaTh C MO3HU-
LUU UHIUBHUYaJIbHBIX XapaKTEPUCTUK CIIOPTCMEHA B X0J1€ UTPOBOM JESTENbHOCTH [5].

B cTpykTypy onpocHuka 3anoxeH aupdepeHIrnanbHO-CTPECCOBBIN MOAX0, KOTO-
PBIi MOApa3yMeBaeT CUTYALMIO BBIHYKICHHOTO BbIOOpa. PecrioneHTy mpeiaraercs
OTBETHTbH Ha 6 map BOMPOCOB JOTIOTHEHHBIX N300paKEHUAMU-CTUMYJIaMu. Bompocsl
COCTaBIICHBI TAKUM 00pa3oM, YTOOBI ISl KaXKIOTO KPUTEPHS UTPOBOM arpeccuu Crop-
TCMEH Ha NepBbli Bompoc napel otBeuan J[A, a Ha Bropoili — HET. TectupoBanue
B pexuMe nuddepeHITnaIbHO-CTPECCOBOTO OAX0Aa MPUOTHMKEHO K KIIACCHIECKOM
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JIETEKIUH JDKU, HO HE SIBIISICTCS €€ aHajoroM. Takas JIMHEHHO-ONIO3uIMOHHas (Hhop-
Ma TECTUPOBAHHUS SBISCTCS MEeHee KOM(POPTHOM [Tl PECIIOH/ICHTa, YeM CTaHapTHOE
MICUXOJOTHYECKOE TECTHPOBAHME, TaK KaK MOJPa3yMeBaeT HCKYCCTBEHHO CMOJICIIH-
POBaHHYIO CHTYallMIO BbIOOpA U3 MOTEHIMAJIBHO B3aWMOUCKIIFOYAOIINX MTOHSTHMH,
TecTupoBaHue MO KPUTEPUSM HTPOBOM arpeccHy B TAaKOM PEXHUME JaeT 0ojee TOd-
HBIW pe3yJIbTaT, YeM NPSMOe aHKETHPOBAHUE arpeCCHU TPAJIUIIMOHHBIMU TICHXOJIOTH-
YeCKUMH METOAuKaMH [5, 6].

[Ipoxoxkaenue Tecta B 12 BOIPOCOB HE MPUBOAMUT K MICUXHUUSCKOMY HUCTOIICHUIO
HCTIBITYeMBIX. ABTOMaTH3UPOBAaHA KaK cama Mpoleaypa TECTUPOBAHMSI, TAK U WH-
Tepuperaiys. TexHOJornus BUOPOU300pakeHHsI TO3BOJISIET MOJy4aTh MHOTOMEPHBIC
3aBUCUMOCTH Xapakrepuctuk [1OC u peructpupoBath U3MEHCHHE SHEPTCTUKU U Ha-
MpaBlICHUE 3TOr0 U3MEHEeHHS. M3MeHeHHEe BBIIEIIEMOH (pacXoyeMoii) 4enoBEeKOM
SHEPI'HU U3 HAYAJHHOTO COCTOSIHUS B IPYTrO€ SHEPTETHUECKOE COCTOSTHUE U3MEPSIETCS
B KKaJI/MuH [7].

[Menxodusmonorudeckuii MOAXOM U TOCTYITHOCTD B €r0 peain3allii Ha 0a3e mpo-
rpaMmMbl BuOpoCrnopT 1mo3BoJisieT MpoBOJUTh TECTHPOBaHUE 0€3 MPHUBICUYCHUS CTO-
POHHHX CICIHAIUCTOB y3KOro npoduiis. B 0CHOBY MeTo/1a 3a105KEHBI KIIACCUYECKHE
MIPUHIIMITBI TICHXO(U3UOJIOTHU Ha 0a3¢ HOBEHIIIMX KOMIIBIOTEPHBIX TEXHOIOTHIA.

Armpo0Oaiusi MeTojJia MPEeAbSIBICHUS CTUMYJIBHOIO MaTepuana B CIOPTE MPHU
TECTUPOBAHUHM HTPOBOHN arpeccwuu Ha 0a3e TEXHOJOTHH BUOpPOM300pakeHUS
OCYIIECTBIISJIACH B X0JI€ MUJIOTHOTO 00CIICIOBAHMSI KBATU(PUIIMPOBAHHBIX CIIOPTCME-
HOB UTPOBHKOB.

Ha pucynke 1 npencraBineHo rpadhuveckoe H300paKeHHe pe3ybTaToB TECTHPOBa-
HUS CTIOPTCMEHOB UTPOBHUKOB 10 Tiporpamme BudpoCropr.

100, % Final
80,0
60,0 M
40,0 mA
m6
20,0 -
0,0

ne ur CT TA AL o3

Pwuc. 1. MNMokasartenu nrposow arpeccun y kBannuumpoBaHHbIX
CMNOPTCMEHOB UrPOBMKOB

AHanu3 nokaszaTesiei M03BOJIAET CeNaTh 3aKJII0UEHUE, YTO BETYILUMU KPUTEPHUs-
MU UTPOBOM arpeccuu y KBaIH()UIIUPOBAHHBIX CIIOPTCMEHOB UTPOBUKOB B o0cienye-
MO TpyMIIE SBIAIOTCS B MOPAIKE PAH)KMPOBAHMS: aJallTUBHBIN, TAKTHYECKUH, CTPa-
TErHYECKUH, PABOBOW, UTPOBOH M Pu3ndecKuii kputepuu. [lepBoie Tpu KpUTEpUs
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XapaKTepU3yIT TOTOBHOCTh YYACTHUKOB OOCIIEIOBAaHUS K MPOSIBICHUIO UTPOBOM
arpeccuy B XOJI€ pealu3alluy CTPATETMUYECKUX IIAaHOB M TaKTHUYECKUX B3aUMOJCH-
cTBUi. B MeHbIEH cTemeHu 3a cueT PU3MIECKON arpecCUy W HAPYIICHUHA MPaBUIT
WTPBL.

Ha pucyHke 2 mpejacTaBlieHbl CO3HATEIbHBIC PEAKIUU KBaTU(PUIUPOBAHHBIX
CIIOPTCMEHOB UT'POBUKOB MPHU NMPEAbSIBICHUN CTUMYJIBHOTO MaTepHalia B CIOPTE MPU
TECTUPOBAHUU UTPOBOU arpeccuu.

100 % YN
80,0
60,0 Y
40,0 ma
20,0 - no
0,0 -

ne ur CcT TA AL 3

Puc. 2. CosHaTenbHble peakuun KBanmpuLmMpoBaHHbIX COPTCMEHOB UIPOBUKOB
Mpu onpeaeneHn UrPoBOM arpeccum

AHanu3 pe3ynbTaToB CO3HATENbHBIX PEaKLMI KBATU(PHUINPOBAHHBIX CIIOPTCMEHOB
UTPOBHUKOB IIPU TECTUPOBAHUM UTPOBOM arpeccuy MO3BOJISIET CAENATh 3aKIIUEHUE,
YTO YYaCTHHUKHU OGCJIGI[OBaHI/ISI HUMCIOT BBICOKYIO OLICHKY CO3HATEIIbHON MO3UTUBHOCTHU
BOCIIPHUATHS CBOEH ajanTaluu K CUTYalUsIM UTPOBON AESATENbHOCTH. AaNTHBHBIN
KpUTEPHI NMEET HauBBICIINN Moka3arens 60%.

3HAYUTEIbHOE YTOUHEHHUE OJYyUEHHBIX PE3YyJIbTaTOB OCYLIECTBIISETCS IIPU aHa-
nu3e MCUXO()HU3MOIOTHUECKUX peaKIuid Ha MpeabsBIseMble CTUMYJBI B MPOLEcce
TECTUPOBAHUs, KOTOPBIE MIPEICTABICHBI HA PUCYHKE 3.

100 7° IE
80,0
60,0 M

40,0 - ma
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20,0 -

0,0 -
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Puc. 3. Mcuxodusmnonormyeckme peakumm KeanmgpuumpoBaHHbIX COPTCMEHOB UIPOBUKOB
npw onpeaerneHum UrpoBoK arpeccun
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AmnHanu3 nokasaresiei ncuxo(u3noIOrHIecKuX peakuii CHOPTCMEHOB B 00CIey-
€MOH TpyIIe MO3BONIAET CAEIaTh 3aKJII0UCHNE, YTO HAanOOJIbLIECE BIICYATICHUE Y HUX
BBI3BIBAIOT JANTUBHEIA KpuTepuii (58%), Taktudecknii kpurepuii (57,9%), ctparern-
yeckuii kputepuil (54,4%) n npaBoBoii kputepuit (47,2%). [lomyueHnble moxazaTenu
Ha YPOBHE ICUXO(U3NOIOTHUECKUX PEAKIUN XapaKTEPU3YIOT U3MEHEHHUSI COCTOSHUI
Y4aCTHHMKOB 10 CTPaTErMYeCKOMY, TAKTHYECKOMY U IO NPAaBOBOMY KPUTEPHIO, KOTO-
pBIE OTPEIENAIOT UX MOBEJCHHE, OPABJaHHOE C TOUKHU 3PEHUS YCIOBUH MPOBEACHUS
COPEBHOBATEIHLHOTO IPOTUBOOOPCTBA.

Jst coBMecTHOM 00pabOTKHM CO3HATENHHOW M TICUXO(U3HOJIOTHIECKON peakinii
Y4aCTHUKOB 00CJI€ZI0BaHMsI OCYILECTBIISICS aHAJIU3 IIOJIyYE€HHBIX [IOKa3aTesIel Ha oc-
HOBE OIPEIETCHHs UX MTPOLEHTHOI'O COOTHOILIEHUS, MMPEACTaBIEHHOTO Ha PUCYHKE 4.

AHanu3 moka3aTesel Mo3BOJSeT cleaTh 3aKJII0YeHHE, YTO PACCUMTAaHHBIC pe-
aKLUMHU Ha OOJIBIIMHCTBO BONPOCOB-CTUMYJIOB COBIAJAIOT [0 HAIIPABICHUIO, KPOME
CTPAaTEruuyecKoro U TAKTHUECKOT0 KPUTEPHs, KOTOPHIM COOTBETCTBYIOT CIEAYIOLIUE
oTpunaTtenbHblie 3HaueHus: 42,4% u 33,9%. IIpaBoBoi KpuTepuil UMEET TakkKe OT-
punatensHoe 3HaueHue (29,2%).

60, % YN-IE

40,0

20,0 -
0,0 - mA

20,0 - mo

-40,0

60,0

Puc. 4. CooTHOLIEHNE co3HaTENbHON 1 NCUXOMN3NONOrMYECKON peakuum
KBannULMpPOBaHHbLIX CMOPTCMEHOB UrPOBKKOB NPV OnpeaernieHnn UrpoBov arpeccum

HOJ'Iy‘-ICHHI:IC nokKa3aTejin CBUACTCIBCTBYIOT, YTO YYaCTHUKH O6CJ'ICI[OB3HI/I$I
CO3HATCIIbHO NEPCOLUCHUBAIOT BO3MOXKHOCTU CBOUX HCﬁCTBHﬁ B CTpATETUYCCKUX,
TAaKTHYCCKHUX HpOTI/IBOGOpCTBaX nu CO6HIO]1€HPIPI BCCX YCTAHOBJICHHBIX ITPaBUJI UI'PbI,
HCIBIThIBAsI HETATUBHYIO HCHXO(i)I/BI/IOJ'IOI‘I/I‘ICCKyIO PCaKuuIo Mo 3TUM KPUTCPUAM.

3aknrovyeHue

[TomyueHHBIE pe3ynbTaThl MO3BOJSIOT CAEJIATH BHIBOA O TOM, YTO METO[ MPEab-
SIBIICHHSI CTUMYJIBHOTO MaTepHaja B CIIOPTE IPHU TECTHPOBAHUHU UTPOBOIl arpeccuu
Ha 6a3e TexHoJIornn Bubponzobpaxenus (mporpamma BubpoCriopt) mo3BosieT aua-
THOCTUPOBATD CIMENeHU BbIPANACEHHOCMU KANCO020 Kpumepus uepogoll azpeccuu Ha
OCHOBE TEKYIIEro MCUXO(PHU3UOIOIHYECKOTO COCTOSHUS M CO3HATEIBHBIX OTBETOB
HCIIBITYEMOTO.
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Pe3ynbpTaThl onepaTUBHOTO OINpeAeNeHUsl UTPOBOH arpecCuu OTPakaroT CHUCTEM-
HYIO PEaKkIHi0 OpraHu3Ma CIIOPTCMEHOB MTPOBUKOB Ha ICUXMYECKOM, IMCUX0(HU3H0-
JIOTHYECKOM, (PH3HOIOTHYECKOM YPOBHE C yUETOM MX MHIWBUIAYaIbHOCTH. Mcmoms30-
BaHHE METO/a MPEbSIBICHUS CTUMYJIBHOTO MaTepuaia B CIIOpPTe IpH TECTUPOBAHUN
WUTPOBOM arpeccHu MO3BOJISIET TPEHEPY HE TOJIBKO MOJydaTh CPOUHYIO MH(POPMAIHIO
M0 OTJEIHHO B3SATHIM KPUTEPHSIM, HO U UMETh IEIOCTHYIO KapTHHY MCUX0(HU3HOII0-
THYECKHUX PEaKIMi CIIOPTCMEHAa UTPOBHKA 110 ATHUM KPUTEPHSIM.
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Annomayusn: Ilposedeno ucciedosanue 3a8ucumocmelt U aHAIU3 KOPPerayuy medxucoy co3na-
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u beccosnamenvbHOll peakyuell Ha npedvasisiemvle cmumyisl. Paspabomana cunomesa, o6vCHsI0-
was omcymemeue Koppenayuu Mercoy co3HamenbHol u beccosnamenvholl peaxyuell. IIpednoicen
aneopumm pacuema Xapakmepucmux IU4HOCIU Y4e108eKa, GKII0UAIOWULl CYyMMUposanue i ycpeo-
HeHue napamempos CO3HAHUA U 0eCCO3HAMenTbHO2O.
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PSYCHOLOGY VS BIOMETRICS AND CONSCIOUSNESS
VS UNCONSCIOUS. ARE CONSCIOUSNESS AND UNCONSCIOUS
ADDITIVE PARAMETERS?

Viktor Minkin
ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: The study of dependencies and the analysis of correlation between conscious and
unconscious response to stimuli upon presentation of a line-opposite and line-similar questionnaires
was done. The absence of correlation between conscious and unconscious responses to the presented
stimuli has been established. A hypothesis was developed to explain the lack of correlation between
conscious and unconscious responses. The algorithm was proposed for calculating of a person’s
personality characteristics including the summation and averaging of conscious and unconscious
parameters.

Keywords: vibraimage, physiology of consciousness, psychophysiology, psychology, biometrics,
consciousness, UNCOnScious.

CoBpeMeHHasi HayKa OTIWYaeTcsl Bce OOobllee Y3KOW CIelUaln3amnuei, B TO
BpeMs Kak ¢u3nueckne W (PU3NOJOTHUYECKHE TPOIECCHl B OpraHW3Me YeJOoBeKa
B3aWMOCBSI3aHBI U PETYJIHUPYIOTCS MHOKECTBOM OOpaTHBIX cBsizeil [Wiener, 1948;
Bernstein, 1967]. Eciiu B mponuioM Beke HEKOTOPBIC YUEHBIC €IIIE MMBITATUCH B3TJIs-
HYTh Ha YeJIOBEeKa KaK Ha €IMHBIH MEXaHWU3M, U3y9aeMblid Pa3INYHBIMU HayKaMH,
Y TIBITATUCH HAWTH 00TIHe 3aKOHOMEPHOCTH JUIS eTo XapakTtepuctuk [Ilasmos, 1951;
Wiener, 1948; Bernstein, 1967; Anoxun, 1966; Simonov, 1986], To B OOIBIINH-
CTBE COBPEMCHHBIX HAyYHBIX H3JIaHUH ITO MOYEMY-TO CUMUTACTCS IMOYTH HEIPH-
JIu4yHbIM. Bce 3T0 panee roBopus BuHep B mMpeIuUCIOBUUA K CBOEH KJIacCUYECKOU
pabote mo kubepuetuke [Wiener, 1948], u 3a mpomenmue 70 IeT cremuaTn3amus
B HayKe TOJIbKO ycyryomnack. Ho Takol mporiecc He MOXKET JTUThCS OCCKOHEYHO,
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HaKOIUICHUE WH(POPMAIIMH B Y3KOCIICIUATU3UPOBAHHBIX HAYYHBIX 00JIACTAX JIOJIK-
HO TPHUBECTU K KAYECTBEHHOMY CKayKy B pa3BUTUU Hayku. [lepBbiii HOOeneBCKUi
naypeat oT Poccun akagemuk IlaBnoB mucan: «Hacto TOBOpUTCS, U HEJAPOM, YTO
HayKa JIBUKETCS TOJYKAMH B 3aBUCHMOCTH OT YCIIEXOB, J€JIaE€MbIX METOJHKOM.
C KaXJIpIM IIaroM METOAMKH BIIEpe]l MbI KakK Obl MOJIHUMAeMCsl CTYIIEHBIO BBIIIE,
C KOTOPO# OTKpHBIBaeTCS HaM 0oJiee MUPOKUN TOPHU30HT, C HEBUIUMBIMU pPaHBIIIE
npenmetamu.» [llaBmoB, 1951]. Takoit MeTonukoi, oObenUHSOMEH 00pabOTKY
CO3HATENHbHON M OECCO3HATENHHON PEeaKIUH MPU MPOBEICHUN PAa3TUYHBIX dKCIIe-
PUMEHTOB, SIBIIIETCS TEXHOJIOTHUSI BUOpon3oOpaxenus [Munkusn, 2000, 2007; 2018;
Minkin, Nikolaenko, 2008]. TexHoxorust BUOPOH300paKEHUS 00BEIUHICT BO3ZMOXK-
HOCTH OMOMETPHH W IICHXOJIOTHH, IIO3BOJISIET COBMECTHO 00pabaThIBaTh MapaMeTPhl
CO3HAHHUSA M 0E€CCO3HATENHFHOI0 W XapaKTePHU30BaTh 3Ty COBMECTHYIO 00pabOTKy
eUHBIMH MaTeMaTHYECKUMH TapaMeTpaMiu, OTPaKAIOIUMHU MCUX0()U3n0IoTnYe-
ckoe coctossHue dyemoBeka (IIDC). [lapameTpsl TEXHOJIOTHH BHOPOM300paKeHUS
MO3BOJISIIOT OMPEACAATh CIIOCOOHOCTH M IPEJCKa3biBaTh MOBEACHUE YEIOBEKa
B Omkaiiniee u otaanennoe Bpems [Munkun, 2018; Minkin et al., 2019]. OTu no-
CTOMHCTBA JIAI0T TEXHOJOTHH BHOPONU300paKEHUSI KOHKYPEHTHBIC MPEUMYIECTBa
nepe;] aHaJoraMu, KOTOPbIE KOHIEHTPUPYIOTCS Ha U3MEPECHUM TOJIbKO OMOMETpH-
YECKHUX WJIU NICUXOJOTUYECKUX XapaKTEPUCTUKAX TECTUPYEMBbIX.

MHorue uccieI0BaTeld JOCTATOYHO OJIM3KO MOJIOILIN K MOHUMAHUI0 B3aUMOOT-
HOIIIEHUH CO3HATENIBHOr0 U Oecco3naTeabHoro [Darwin, 1872; Sechenov, 1965; Ano-
xuH, 1966; Simonov, 1986; ITononnukos, 2013], ObuT BBElIEH TePMUH (HU3HOIOTHUS
co3nanus [Boring, 1933], ogHako 6e3 TEXHOIOTHH BUOPOM300pasKeHUSI U HATUYUS
AKCIIEPUMEHTAIBHBIX JIAHHBIX HEBO3MOXKHO TOWTHU JAJIbIIE HEJIOKA3aHHBIX MPEITO-
JIO’)KEHUH B CBOMX UCCJIeJOBaHUAX. L{enbto naHHO paboTHI SIBJISIETCS TIOATBEPIKIACHHE
TUINIOTE3bl 00 aJIUTUBHOCTH CO3HATEIBHBIX U OCCCO3HATEIBHBIX XapaKTePUCTHK
YeJIoBeKa.

MaTepuanbl U meToabl

B kayecTBe mpuMepa B3aMMOJECHCTBHS CO3HATEIBHOTO U 0ECCO3HATENHHOTO
pPaccMOTPHUM pe3yJIbTaThl TECTUPOBAHUS TPYNIBI 855 yUEHHKOB CTapIINX KJIaCCOB
mKoJ u cTyeHToB By30B CII6 (Bo3pact 15-25 ner) Ha Bonpock! nporpamm VibraMI
¢ onpocuukoMm Gardner12T [Munkun, Hukonaeunko, 2017; VibraMI, 2019] u rpym-
nel 210 ydyeHunkoB ctapmmx kinaccoB mkon CII6 (Bospact 15—17 net) Ha Bompockl
nporpaMM PsyAccent ¢ onpocaukomM T12 [PsyAccent, 2019], nposenennoro B 2017—
2018 roxy [Minkin, Myasnikova, Nikolaenko, 2019]. TectupoBanue npoBouiIOCh Ha
KommbioTepax ¢ npoueccopom IntelCore 17, ¢ Be6 kamepoit Microsoft LifeCam Studio
¢ popmarom m3obpaxkenust 640 x480. OCBEIICHHOCTh TECTHPYEMBIX HAXOJMUIOCH
B npeaenax (500—700) mrokc, rojoBa MCIBITYEMOr0 MO TOPU3OHTAIM COCTaBIIsIa HE
MmeHee 200 31eMEeHTOB, OKa3aTelb KauyecTBa H300paxeHus B nporpammax VibraMI
n PsyAccent npessiman 80%. JnMUTENTbHOCTD KaXJI0r0 TECTHPOBAHUS COCTaBIIAIA
npuMepHo 380 cekyHa.
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PesynbTaTthl TECTUpPOBaHUIA

Pe3ynbpraThl TECTUPOBAHUN C MPOBEAEHUEM JUHEWHO-OMMO3UIMOHHOTO U JIU-
HEHHO-CXOHOTO OTMPOCHUKOB OBLIN JIOCTATOYHO MOJPOOHO OMHCaHBI B psje paboT
[Minkin, Nikolaenko, 2017, Minkin, Myasnikova, 2018; Minkin, Myasnikova,
Nikolaenko, 2019]. OnHako BOIPOCY OTCYTCTBHsI KOPPEISAIUU MEKIY CO3HATEIIb-
HOW U 0ecCcO3HaTeNbHOHN peakiuell BO BCeX MPOBEACHHBIX TECTUPOBAHHUAX HE OBLIO
yJAEJIeHO JOCTaTOYHO BHUMaHUsS. B naHHOW paboTe MBI MpoaHATH3UPYyEM IdaHHbBIE
0osiee THICSYM TECTHPOBAHMM, MPOBEACHHBIX PA3IHMYHBIMU CHCTEMaMHU TEXHOJIOTHH
BuOpousoopaxenus [VibraMI, 2019; PsysAccent, 2019] 3a nocinennuu 2 roga. Tak
KaK HEeKOPPEKTHO CMEIIMBATh PE3YbTAThI, IIOJIy4YEeHHBIE U Pa3HbIX OMPOCHUKOB, TO
B KauecTBE MEPBOTO MpUMepa MPUBOISLTCS Pe3yJIbTaThl KOPPEISIUOHHOW MaTPHIIBI
st 855 tectupoBanuii nporpammsl VibraMI. Pe3ynbraTsl KOppenssquoHHONH MaTpu-
IIbI MEX/Ty CO3HATEIBHON U O€CCO3HATENBHON peakiueil Mpy MpeabsiBICHIH CTUMY-
noB iporpammont VibraMI npuBeneHsr B Tabnuie 1.

Ta6bnuua 1

KoppensaunoHHasa maTtpuLa co3HaTenbHOM 1 6ecco3HaTenbHON peakummn no pesynbTatam
TecTnpoBaHusa 825 ncnbityembix nporpammont VibraMl

IA £T M BM VS NL BK MR AS L AB IE
1A -0,06 -0,08
ET 0,05
M -0,07 0,05 -007|  -006 0,11
BM 0,06
VS 0,06 008 006
NL 0,05 006 -007 0,06
BK -0,05 0,05
MR 0,07
AS -0,06
VL 0,05 -0,06
AB 005  -0,07
IE 0,05 -0,05 -0,08

W3 mpuBenenHoit Tabauipl 1 ciaemxyeT, 9To MakCUManbHBINA Ko HUIMEeHT Koppe-
nsiun [lupcoHa Mex Ty co3HATeNbHOM U 0€CCO3HATENBHOMN PEaKIUsIMI HE TPEBBIIIACT
0,11 9TO TIpEeHeOPEeKNUMO MaJIo, 10 CPABHEHHUIO C KOI(D(PHUIIMEHTAMU KOPPESALUIMHA,
MOJTy9aeMbIMH BHYTPH CO3HATENBHON W 0€CCO3HATEIEHON PeakIni 1 IOCTHTAIOIIIX
3nauennit 0,8—0,9 [Minkin, Myasnikova, 2018; Minkin, Myasnikova, Nikolaenko,
2019]. Ananoruvnasi KapTHHA HAOFO1aeTCsT IPAKTUICCKH JJIST BCEX ITPOBEICHHBIX HC-
CJIEJIOBAaHUM MPU 3HAYUMOM KOJIMUECTBE TECTUPYEMBIX, MpeBbimaroniux 200 yenoBex.
B Tabnwme 2 mpuBeneHsl pe3ynbTaThl KOPPEIAITHOHHON MaTPHUITBI MEKIY CO3HATEINb-
HOHM 1 0eCCO3HATENHFHON peakuel Py MPeIbsIBICHUN JIMHEWHO-CXOTHBIX CTUMYJIOB
nporpammoii PsyAccent.
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Tabnwuua 2

KoppensaumoHHasa maTtpuvua co3HaTenbHON 1 6ecco3HaTensHON peakummn no pesynbTartam

TectupoBaHusa 210 ncnblTyeMbix nporpammort PsyAccent

sz AN s PS cc CF us EP Hs HT HC

4 o1 017 o017 0,07

AN 0,07 0,13 -0,07

s -0,08 0,06 0,06 0,06 015|007

PS -0,06 0,05 009 008 007 011

cc 0,09 007 017 0,13 -0,10 0,15

CF 006 009 010 0,12 -0,06

us 0100 007 005 009 007 008 010 005 0,14

LB 0,19 008 005|005 o1 0,11

EP 0,17 007 -008 0,13

Hs 0,05 -0,06 009 008 -021] 006

HT 006 017 0,14 -0,05 0,05

HC 013 011 008 0,08 -0,07 014 006
[Ipu mpoBeneHnn wWCCIENOBAHUI OBLIO OTMEYEHO, YTO YBEIUYECHUE TECTHUPY-

€MBbIX B BBIOOpKE MPUBOJUT K YBEJIWYECHHUIO 3HAYUMBIX KOPPEJSIIMOHHBIX CBSA3EH
1 YMEHBILIEHHUIO CIYYalHBIX KOPPEISILHOHHBIX cBsizel. [loaTromy Hamuuue ko3¢ du-
LUEHTOB KOPpEesMU (MEXIy CO3HATEIbHOM 1 O€CCO3HATEIbHON PEaKLUsIMH) YPOBHS
(0,17-0,19) mpu BeIOOpKE 210 UCTIBITYEMBIX 3aMETHO YMEHBIIIACTCS NP YBEITHUYECHUHN
BbI0OpKH 10 800—1000 yenoBex.

Jist KOHTpacTa OTCYTCTBHSI KOPPEJSALUU MEXAY CO3HATENbHONU 1 Oecco3HaTelNb-
HOM peakLusMU HUCHBITYEMbIX sl IPUBOXKY NaHHBIE O KOPPEJALUN MEXIy Iapame-
TpaMH BHYTPHU CO3HATEJILHON U O€ccOo3HATeNbHON peakuuu B Tabmunax 3 u 4 coor-

BCTCTBCHHO.

Tabnuua 3

KoppensaumoHHasa maTtpuvua co3HaTenbHON 1 6ecco3HaTensLHON peakummn no pesynbTartam
TectupoBaHusa 210 ncnblTyeMbix nporpammort PsyAccent

2 3 4 5 3 7 8 9
-0,38277] | |
| -0.a4e39] |

-0,54147 |

10 1 12 13 14 15 16

-0,38277]

-0,44639|

-0,54147)

-0,4069|

053241

-0,53241

-0,44862|

-0,44862,

-0,46365,

-0,46365|

-0,46134]
-0,46134,

042592

042592,

-0,46355)

-0,46355]

-0,41459]

-0,41459]

-0,42794|

-0,42794|

-0,48078|

-0,4807|

-0,44861]

-0,44@{

-0,38785|

70,3371%

-0,46673]

059772

059772

-0,47366|

047366

-0,41611]

-0,41611]

—0,417%

-041791]
-0,51536,
-0,51536|

05

0,5415|

1|
|
[

-0,39

33|

415|
-0,39433]

Cpenuuii ypoBeHb OTpHUIIATEILHOMN Koppemsunu (kodddurment [Iupcona) mexmy
coceTHUMH Bompocamu coctasisieT -0,46 o pesyibTaraM TecTupoBanus 210 ucmsl-

TYCMBbIX.
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Ta6bnuua 4

KoppensaunoHHasa matpuua Co3HaTenbHoOW peakuumn no pesynbtatam TeCTUPOBaHUSA
350 ncnbiTyembix nporpammoit VibraMl

IA PH LM BM Vs NL BK MR AS VL CR IE
A -0,30
PH 031
LM -0,67
BM -0,34
Vs

NL

BK

MR
AS -0,34
vL 0,67
CR -0,31
IE -0,30

Koppensunonnas maTpuiia cO3HATEIHHONW PEAKIIUU 10 Pe3ysIbTaTaM TEeCTHPOBa-
Hust 350 ucneiTyeMbIx nporpamMMoit VibraMI nmokaspsiBaeT HaIuyue OTPULIATEIBHON
KOPPEISIUU TI0 TPOTHUBOIOJIOKHBIM IIEHTPaTbHO CUMMETpUYHBIM THiiam MU, pac-
MTOJIOKEHHBIM TI0 Pa3HBIM CTOPOHAM JTMHEWHO-OIMO3UIIHOHHOTO OTIPOCHHUKA. Y MEHb-
LICHHOE KOJIMYECTBO UCTIBITYEMBIX B BEIOOpKE 110 350 UenoBek CBS3aHO C NU3MEHEHHUEM
cTumyIioB B mporpamme VibraMI u 3ameHe onmo3unioHHo# maper (2—11) Ha ¢uno-
codcko-KpeaTuBHBIN THITEI MU, o6ocHOBaHHBIH B pabote [Minkin et al., 2019].

OG6GcyXxaeHue pe3ynbLTaToB U QUCKYCCUS

O 4eM ke TOBOPUT OTCYTCTBHE KOPPEIALUHU B CO3HATEIbHON U OecCO3HATENbHOM
peaxknuu Ha npeabsBisieMble cTuMyibl? [Ipexae Bcero o He3aBUCUMOM (DyHKIIMOHH-
poBaHUU (PU3MOIOTUYECKUX CUCTEM YEJIOBEKa, OTBEYAIOILMX 33 CO3HATEIBHYIO 1 Oec-
CO3HATEILHYIO PEaKINIO Ha MPeabsIBIsIeMble cTUMYIBL. [Ipu aTom, B padote [Minkin
et al., 2019] nokazaHo, 4TO CylIECTBYIOIasl 3HAYNMAasi OTPULIATENIbHAS KOPPEIISIIHS
Oecco3HaTeIbHON PEeaKkuy MPHU MPEAbSIBICHUN COCEACTBYIOIIUX CTUMYJIOB, IpPaK-
TUYECKH, HE 3aBUCUT OT CMBICIIOBOW HAarpy3ku ctumyia. B apyroit pabore [Minkin,
Myasnikova, 2018] 6b1710 1MOKa3aHO, YTO ISl CO3HATEIBHON KOPPENSIINU TaKKe
MPUCYTCTBYET MOJIOKUTEIbHAS KOPPEISLHUS HA CXOAHBIE TI0 CMBICITY U Pa3HECEHHbIE
BO BPEMEHHM CTUMYJIbl. Tak Kak MPUCYTCTBOBAJ €IUHBIN TEXHUYECKUHA M METOJ0JI0-
TUYECKUU ammapar B 00pabOTKe CO3HATEIHHON M OECCO3HATEIRHOUW pEaKIIuid, 1Mo-
Ka3bIBAIOUIMI KOPPEISIUIO B BEIOOPKAX, €CIIM OHA MPUCYTCTBOBAJA, TO OTCYTCTBHUE
KOppEeJALMU MEKAY CO3HATENbHON U Oecco3HaTeIbHON peakuueil ciaelyeT cCuuTaTh
O00BEKTUBHBIM U JOKa3aHHBIM siBIeHHEM. Eciin paccMaTpuBaTh CO3HATEIbHYIO pe-
akuuio, Beien 3a [laBmoseiM [[1aBiioB, 1951], kak QyHKIMIO BBICIICH HEPBHOM Jie-
SATEILHOCTU U PabOTy HE3aBUCUMOM (PU3UOJOTHUECKON CHCTEMBI, OTBeUYalomeil 3a
CO3HATENFHYI0 00pa0dO0TKy MH(OPMAIINH U YCIOBHBINA peduiekc. Torma pabora Beex
(U3M0JIOTMYECKUX CHUCTEM UEJIOBEKA, HAIIPABJICHHAs IPEXIE BCEIO HA BBIINOJIHEHHE
(GYHKIIHA KakI0W (U3NOTOTHICCKOW CHCTEMBI B OTACIBHOCTH, a BECTHOYIISIPHOM
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CHCTEMBI B YaCTHOCTH, OTBEYAIOLIECH 3a MOJAepKaHNEe MEXaHUUYECKOTO PaBHOBECHS,
CIIeyeT paccMaTpUBaTh KaK 0e3yCJIOBHBIN peduiekc.

PaccMmoTpuM 3TOT e BOPOC HECKOJBKO C JPYroi CTOPOHBI, CPOPMYINPOBAB €TO
B Apyroii ¢opme B BUAE YIPOIIEHHONW (U3NUEeCcKOl 3anaun. MOXXHO JH XapaKTepu-
30BaTh CBOHCTBAa O00BEKTA, U3MEPSIS €ro OTACNbHBIC XapakTepuctuku? Hampumep,
MOYHO JIU U3MEPUTH COMPOTHUBIICHHUE, €CIU B3STh AJIEKTPUIECKOE COMPOTUBICHUE
1 Om, HO He 3Has ero 3HaYeHUs, U MHOXKECTBO pa3 U3MEPATh TOK, IPOTEKAIOIIUI de-
pe3 Hero, MpH Pa3HbIX MMOJaHHBIX HAIPSKEHUSX, HO HE U3MEPSsisl ATOr0 HAIPSHKSHUS?
Kaxap1ii IKOTBHUK OTBETHUT, YTO B COOTBETCTBUU C 3aKOHOM OMa, HeIb3s H3MEPUTh
COTIPOTHBIICHUE, TAXKE ECIIH U3MEPUTH TOK THICSTY Pas3, JJIs TOTO YTOOBI OTPEeINTh
3HaYCHHE COMPOTHUBJICHUS HAJO0 M3MEPUTh TOK W TaJeHHE HANPSHKEHUS HA JTaHHOM
COTIPOTHBIICHHH.

OrnpenenuTh TUIHOCTHBIC XapaKTEPUCTHKHN YesloBeka, ero amoruu, [IDC, cmocob-
HOCTH 0oJiee CIIOJKHAS 3a/1a4a, YeM H3MEPEHNE MIEKTPUIECKOT0 COTPOTHBIICHHUS IIe-
MeHTa. OJIHAKO, MOYEMY-TO 3TO HE OCTAHABIMBACT OOJIBIIMHCTBO HCCIeI0BaTENeH,
OIPEISNISIONINX MMOPTPET JTUYHOCTH [0 OJTHUM TMapamMeTpam, CBSI3aHHBIM, HAlpuMep,
C ero co3HareJbHON peakiueil B ncuxonoruu [Eysenck, 1981] niu ero 6uomerpu-
YECKUM IapaMeTpam, Halpumep reHomy, B rederuke [Deary et al., 2006], uau or-
nevyarkam mnajiblieB B Aepmatoriuduke [Dholiya, 2017]. [Ipu 3Tom, mociie 0CHOBOTIO-
nararpimux pador @peiiga o 6eccoznarenbroM [Freud, 1900] HU y KOro HEe BhI3bIBACT
0COOBIX COMHEHHMI, 4TO Oecco3HaTeIbHOe UMEET BaXKHOE 3HAYCHHUE B MOBEJCHUH
YeNioBeKa, ONpeIeIeHUH ero CIIOCOOHOCTEH U POTHO3UPOBAHUY €T0 JCHCTBUH.

Teopust aBosroruu lapsuna [Darwin, 1872] noka3siBaeT, 4YTO MPUPOJIA JIJISL BbI-
KHUBACMOCTH BHJIOB HE MOKET HaJICIUTh OJHUMH U TEMH K€ QYHKIMSIMHU Pa3InIHbIe
¢uznonornyeckue cucteMsl. [Ipeanonoxum, 4To NpUpoaa Jajia YeloBeKy BBICIIEE
CO3HaHME, YPaBHOBECUB €ro OECCO3HATEIbHBIM (aBTOHOMHBIM) (PM3HOIOTHYECKUM
QITOPUTMOM, HAJICJIMB X €CTECTBEHHO Pa3IMYHBIMU QYHKIHUSMHE 11 0oJiee 00beK-
THUBHOU OLIEHKHU JIOOBIX MPOUCXOSAIINX COOBITHI. MOKHO Ha3bIBATh 3TH MPOLECCHI
pednexcamu (yCIOBHBIM U 0€3yCIIOBHBIM), MOXHO HA3bIBaTh 3TH IIpOLECcCHl (pHu3no-
JoTH4YecKuMU ((QU3UOTOTHS CO3HAHUSA W (PU3UOJIOTHUS OECCO3HATEIHHOTO) — 3TO
BOIIPOC TEPMHUHOJOTUU. Ha Moif BT, MONyYeHHBIC PE3YIbTATHI TTO3BOJISIOT ClIe-
JIATh CIEIYIOIINI BBIBO: OT/AEIbHBIN aHalu3 CO3HATEIHLHOW WK OeCCO3HATEIIhHOM
napopmarnun HUKOI'JIA He MoxeT nath 0ObEKTHBHOW W MOJHON WHQOpMAIUN
0 TIOBEJICHHH, CTIOCOOHOCTSX M 3HAYMMBIX XapaKTePUCTHKAX JTUYHOCTH YeIOBEKa.
JInyHOCTP YenoBeKa OnMupaeTcsi Ha COBOKYITHOCTh PabOTHI €r0 CO3HATENBHBIX U Oec-
CO3HATENBHBIX XapakTepucTUK. COrjJacHO MaHHBIM TaOJHIEI 3, Oecco3HaTeIbHAs
peaKITis YeIoBeKa SBISETCS Hanboee OBICTPOACHCTBYIONMIEH 1 OTIPEACIISIONISH TTPH
MPUHATHH PEUICHUs Ha OBICTpBIE CTUMYINBI. Peakius co3HaHUS SABIAETCS OIMpese-
JSFONIEH JIJISl IPUHSATHUS PEIICHUH TI0 OT/aJCHHBIM BO BpeMeHu ctumynam. O0a 3ti
NMCUX0(QU3NOTOTHICCKUE MEXaHU3Ma OTPEJIEISIFOT IMYHOCTh YelIOBeKa, UCTI0Ib30-
BaHHUE TOJBKO OJHON COCTABJISIIOIIEH HE MOKET XapaKTepU30BaTh JIMUYHOCTb, HEJIB3sI
pPEeIINTh CHCTEMY ypaBHEHHUH, B KOTOPOM YMCIIO HEM3BECTHBIX MPEBBIINACT YHCIO
YPaBHEHUH.
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[Iporpammsl VibraMI, PsyAccent u apyrue ocyLIeCTBISIIOT MPOCTOE MaTeMa-
TUYECKOE YCPEIHCHHE XapaKTEePUCTUK CO3HAHUS M OECCO3HATEJIBHOTO, U B JaHHBII
MOMEHT, s YOeX/IeH, 9TO ATOT MOJIX0/] ABJsAETCS Hanboee nmpaBuiIbHBIM. Hackombko
KOPPEKTHBIM SBIISIETCS TaHHAs OINepalys U SBISIOTCS JU JaHHbIE MapaMeTphl ajin-
TUBHBIM CJIEyEeT MOATBEPANUTH WIM ONPOBEPTHYTH B JAJIBHEUIINX HCCIEAOBAHUIX.
[IpemmoxeHHBINH anTOpPUTM 00paOOTKH SBJISCTCS TMPOCTEHIITIM, TTO3TOMY OH U OBLT HC-
MOJIb30BAH JIsSi COBMECTHOH 00pabOTKH MapaMeTpOB CO3HAHUS U OECCO3HATENBHOTO.

3aknroyeHue

TexHonorust BUOpON300paKeHH SBISETCS TIEPBO B MUpPE TEXHOJIOTHEH MCHXO-
(U3NOTOTHYECKUX W3MEPEHUH, MpeIararomas CHHXpOHU3UPOBaHHbIE aBTOMAaTHYe-
CKHE aJTOPUTMBI 00pabOTKH CO3HATEITHLHON U OECCO3HATENFHOM peaKIiy YeI0BeKa Ha
cTuMyJibl. [Ipenyiaraempie alropuTMBbI MO3BOJISIOT 00Jiee TOYHO OICHUTH M H3MEPHUTH
CIIOCOOHOCTH, BO3MOXKHOCTH, XapaKTEPUCTUKU TIOBEACHUE U TICUXO0(PU3UOTIOTMUECKHE
apaMeTpsl YEIOBEKA.

[IpoBeneHHBIE YKCIIEPUMEHTHI JIOKA3bIBAIOT, YTO MapaMeTphbl CO3HAHUS U Oec-
CO3HATEJILHOTO MOJIeKAaT COBMECTHON MaTeMaTn4eckoil 00paboTKe 11l KOPPEKTHOM
XapaKTePUCTUKH JINYHOCTH 4enoBeka. [IpemtoxkeHHbll NPpUHLIHI aJlJUTHBHOCTH
IapaMeTpoB CO3HAaHMS M OECCO3HATEIBHOI'O IIOKA3bIBAET XOPOIIEE COBIAACHUE
C 3KCHEePTHBIMH, UCIIOJIB3YEMBIMU I XapaKTepUCTHKHU JnyHOCTU. [Ipu 3TOM aBTO-
MaTH3UPOBAHHOE U3MEPEHHUE MapaMETPOB JUUYHOCTH (MPOPHIE MHOXKECTBEHHOTO HH-
TEJIJIEKTA, ICUXOJIOTHYECKUE aKLEHTyallun) ABJsieTcs: 0ojee 0ObEKTUBHBIM METOAOM
OIICHKH JINYHOCTH, YeM DKCIIepTHas OlleHKa. PazBuTre JaHHONW TEXHOJIOTHU MOXKET
OBITH MCIOJIB30BAaHO B MEIUIMHE, TICUXOJOTHH, 00pa30BaHNH, 0€30MaCHOCTH U I10-
3BOJIUT JOOUTHCS OoJiee KaUeCTBEHHOM NpodoprueHTaIK IEpCOHAlIa, COBMECTUMOCTH
B KOJUIEKTHBE M IMYHOCTHBIX YCIIEXOB B Pa3IMYHBIX 00JIaCTsIX.
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BBepgeHune

OnHUM U3 OCHOBHBIX BUAOB AesaTenbHocTH LlenTpa mo obpamenuro ¢ PAO — or-
nenenne Tyoa AuapeeBa C31l «CeBPAO» — dunmana OI'VII «PocPAO» sBnsercs
obparmenue ¢ orpaboraBmuM siaepHbIM TotuBoM (O T). Padota ¢ OAT 3akmrouaer-
Csl B M3BJICYCHHUHU TOTUIMBHBIX COOPOK SIJIEPHBIX PEaKTOPOB, BBIBEJCHHBIX M3 DKCILTya-
TalM aTOMHBIX MTOJBOJIHBIX JIOAOK, UX TEpe3arpy3Kd B TPAHCIOPTHBIC KOHTEHHEPHI
C TIOCTIEAYIOIINM BEIBO30M Ha TiepepaboTKy. OTacHOCTh BBHITOTHAEMBIX padOT CBs3aHa
C TeM, YTO TPHU HU3BJICYEHUH TOIUITMBHBIX COOPOK BO3MOXHO BOSHHUKHOBEHHE HEIITAT-
HBIX CUTYalUi, IPUBOAALINX K PAAHOAKTHBHOMY 3arpsi3HEHUIO MPOU3BOACTBEHHBIX
MTOMENIeHUI U TeppUTOpHH ITyHKTa BpeMeHHoTo XpaHenus (IIBX). YcmoBus npo-
(deccuoHanbHOM AESATENILHOCTH NepcoHana onucanbl B padore [1]. bezonacHocTh
pabot mo obpamenuto ¢ OAT u PAO Bo MHOrOM 3aBHCHT OT MpO(heCcCHOHATBHBIX
XapaKTepUCTHK pabOTHHUKA, BEAYLUIMMH M3 KOTOPBIX SBJIsSIETCS MpodeccuoHaIbHas
MOJTrOTOBJICHHOCTh U IpodeccuoHaIbHas yCIEeMHOCTh. B coorBeTcTBUN € paboTamu
[2, 3] mox npodeccuoHanbHON moarotoBieHHOCThIO (I1I1) paGoTHHKa MOHUMaETCS
COOTBETCTBHE YPOBHS 3HAaHUH M HABBIKOB, MPHOOPETEHHBIX B ITPOLECCE CIICIMATBHOTO
00yueHHsI 1 HEOOXOJUMBIX Ul BBIIOJIHEHUS TPYIOBBIX (DYHKLHUI B paMKax onpezne-
JIEHHOW paloThI, TpeOOBAaHUSAM MPOPECCHOHANBHBIM CTaHJApTaM (JIOJKHOCTHAS MH-
CTPYKIHMS, KBATU(PHUKAIMOHHBIN cripaBouHUK). [Ipodeccrnonanbuas ycnemrnocts (ITY)
paboTHMKa — 1OJDKHOE M 3G (HEKTUBHOE BBIIOJIHEHHE BCEX pabOT U peIIeHUE BCEeX
3aja4, ONpPeNeIIAIOUINX COACPKAHNE ACATEIbHOCTU B TaHHOM JOJDKHOCTH U (WIN) Ha
JaHHOM pabodeM MecTe.

B o6mewm ciryuae npodeccuonansubie xapakrepuctuku (I1IT u 1Y) momxabI
OLIEHUBATHCS C IIOMOLIbIO BAIMAHBIX METOJOB U METOIUK, UCIIOJIb3YEMBIX B 00pa3o0-
BaTenbHBIX noapasneneHusx 'K «Pocatom», mpaMbBIX U KOCBEHHBIX XapaKTEPUCTHK
YCIIEHIHOCTH BBITIOJHEHUS MIPEAINHCaHHbIX TPOPECCHOHANBHBIX 00s3aHHOCTEH paboT-
HUKa.

[IpakTrka mokassiBaeT, 4To MpodeccrnoHasbHas MOArOTOBKA B €€ COBPEMEHHOM
MOHMMAaHUM OCYLIECTBIISIETCS TOJBKO B YUEeOHO-TPEHUPOBOUYHBIX IIEHTPAX Ha aTOM-
HBIX 2JIEKTpOCTaHIMAX. Ha HUX omepaTuBHBINA NEpCOHAN NPOXOAUT MJIAHOBYIO MOJI-
TOTOBKY/HEPENOArOTOBKY Ha ITOJHOMACIITA0OHBIX TPEHAXKEPAX, OLIEHUBACTCSl YPOBEHb
uX 3HaHWH. YTO KacaeTcsl yCHEeIHOCTH MPOPECCHOHANIBHON NeSTEIIbHOCTH, TO PYKO-
BOJIUTEIIN MOJPA3/IeICHUIl cTaparoTcs He apHUIIMpPOBATh OMIMOKH CBOMX PaOOTHUKOB
B CJIy4ae, €CJIi OHM HE MIPUBOAST K CYIIECTBCHHBIM HapyIICHUSAM PaOOThl TEXHOJIOTU-
YECKUX MPOIIECCOB.

[TosTomy mpu onenke npodeccroHanbHbix Xapakrepuctk 11 u [1Y, B coBokyt-
HOCTH XapaKTepU3yIonX ypoBeHb npodeccuonansroii anantaunu (I1A) paborHuka,
caMbIM JOCTYIIHBIM CPEACTBOM SBJISIETCS 3KCIEpTHAs oueHka. [lockonbky nposene-
HUE IKCIIEPTHON OIIEHKU CBA3aHO C CyOBEKTHBHU3MOM 3KCIEPTa, HAyUHbIN MHTEpec
MPECTaBISIeT MPOBEACHUE OLCHKH U TPOTHO3MPOBAHMUS PO eCcCHOHANBHON aganTa-
LUK paOOTHHUKA MO JaHHBIM OOBEKTHBHBIX METOIUK. B 4acTHOCTH, ¢ MCIIOIB30BaHNEM
METOJIMKH OIIEHKM MHOJKECTBEHHOTO MHTEJIeKTa [4], moka3aBuiei cBoro d(hdexTus-
HOCTb NPHU MPOTHO3UPOBAHNH yCIIEBAEMOCTH CTYAECHTOB [5].
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Ieb10 HACTOSIIIIETO UCCIIEAOBAHKS SBISUIACH pa3paboTKa KpuTepues npodeccuo-
HAJIBHOM aIanTalliHK JINII, YYaCTBYIOIIMX B paboTax 1Mo 00OpalieHuo ¢ 0TpaboTaBIIuM
SICPHBIM TOTUTMBOM M PAaJHMOAKTUBHBIMH OTXOIAaMH, IT0 XapaKTEePUCTHKAM MHOXe-
CTBEHHOTO MHTEJLJICKTA.

MaTtepuanbl U meToAbl

OO0BeKTOM HCCIEIOBAHUS SIBISUICS TIEPCOHAT OCHOBHOTO (KOMILIEKca IO Xpa-
HeHuio n oOpamenuto ¢ orxonamu (KXuO)) m BcmomoraTenbHOr0 MPOU3BOACTBA
(cryx0b1 panuarnmonnoii 6ezonacHoctu (CPB)) [IBX r6. Anapeesa C31] «CeBPAO».
Bcero u3 ocHOBHOTIO POM3BOACTBA OBUIO MPOTECTUPOBAHO 16, M3 BCIIOMOTaTeIbHO-
ro — 28 paboTHUKOB. TecTupoBaHUE MPOBOIMIOCH C UCIOIB30BAHUEM MTPOrPaMMBbI
VibraMI B pamkax Poccuticko-HopBexxckoro corpyaaudectsa mo Bonpocam peadu-
JIATAIIUN paTdaiioOHHO-0TacHBIX 00bekTOB Ha CeBepo-3amane Poccnu (KOHTpakT
NeM18-15/02 ot 23.02.2015 r.) u gorosopa ®I'BY I'HI[ ®MBI] um. A. U. Byp-
HazsiHa ¢ C3L «CeBPAO». DkcnepTHas oneHka mpodeccHoHaIbHON aJanTaluu
MIPOBOIUIIACH C MCITOJIB30BAaHUEM aHKETHI, pa3paboTanHoi cuenuamuctamMmu OI'BY
I'HL[ ®MBII um. A. . Bypna3zsna. Pe3ynabTaThl HcciieloBaHUs aHATHU3UPOBAIUCH
¢ ucnoias3zoBanuem nporpammsl STATISTICA v.8.0.

PesynbTrathl uccregoBaHus

AHKeTa SKCIIEPTHOH OLIEHKH NpodeccHOHaNbHONW alanTaluy BKJIIOYaja B ce0s
BOIPOCHI, OLIEHUBAIOIINE: 1) YPOBEHb TEOPETHUECKUX 3HAHUH M KOMIIETEHTHOCTH;
2) CKOpOCTh OBIIJIeHHs MPOQPECCHOHATBHBIMU HAaBBIKAMH; 3) OMIMOKH B pabore;
4) ypoBeHb MIPUBEPKEHHOCTH NPUHLIUIIAM KYJIBTYpbl 0€30MIaCHOCTH M ITPOU3BOICTBEH-
HBIM HMHCTPYKLHUSM; 5) CTPEMJICHHE K COBEPLICHCTBOBAHMIO MPO(ECCHOHATBHOTO
MacTepcTBa; 6) yMCTBEHHAs MpoQeccruoHanbHas paboTOCIIOCOOHOCT; 7) (hu3maeckast
npodeccroHaIbHast pabOTOCIIOCOOHOCTD; 8) MOBEJICHHUE B CJI0XKHOM MPOU3BOICTBEHHON
oOcTaHoBKe; 9) nmpeobmanaromuii poH HacTpoeHus:; 10) GpopMBI IPOSBICHUS IMOITUI
B TOBEJICHUHU B MPOU3BOJCTBEHHBIX CHUTYyamusax; 11) 0COOEHHOCTH TeMIIEpaMEeHTa;
12) ocobennoctu uHTE/LIEKTa; 13) COOCTBEHHAs CAMOOIIEHKA OLICHUBAEMOT'0 paOOTHH-
Ka; 14) ypoBeHb KOMMYHUKaTUBHOCTH (IpodeccrnoHanbHON 00MmuTeIbHOCTH); 15) ypo-
BEHb CAMOKOHTPOJISI TIOBEACHUS B NIPOU3BOACTBEHHBIX YCIOBUAX; 10) ypoBeHb npu-
HATHSI IPOU3BOJICTBEHHON 3TUKH, CIOCOOHOCTH TOAUMHSATHCS CTAPIINM IO JTOJIKHOCTH;
17) ymeHue opraHiu30BBIBaTh CBOIO padoTy; 18) cmocoOHOCTh K B3aUMOJICHCTBHIO MPH
TPYTITOBO MTPOU3BOJICTBEHHOM JIeATENLHOCTH; 19) cocTosiHue 310poBbhs; 20) BO3MOXK-
HOCTb IIOJHOCTBIO IOJIOKUTHCS HAa paOOTHHMKA BO BHELITATHBIX CUTyallUsX. B kauecTse
9KCIEPTOB BHICTYNAJIM HEMOCPECTBEHHBIE PYKOBOAUTENIN TECTUPYEMBIX.

MeToa0oM aBTOMAaTHYECKOW KJIaCCU(PHUKAUK OBLIM BBIACIEHBI 3 TPyNIbl paboT-
HUKOB: Jinma ¢ BeIcOKUM (BY), cpenanm (CY) u Huskum yposHeM (HY) npodeccu-
OHaJbHOH amantanuu. Ha pucyHke 1 mpencTaBieHbl YCpPEHEHHBIC «ITPOGUIIN BbI-
JeJICHHBIX TPYII 110 BOIpocaM aHKeThl. CpeqHsisi TOUHOCTh paclo3HaBaHus TPYIII 110
pe3ynbTataM AMCKPHUMHUHAHTHOTO aHaiau3a cocraBuia 98,9%.
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Puc. 1. YcpeaHeHHble «npodunm» paboTHUKOB C pasHbIM YPOBHEM MPOdEeCCUOHANbHOM
apanTaumn. Mo ocu abeumce OTNoXKeHbl HOMepa BOMPOCOB aHKETHI

Kak crnegyer u3 npuBeaEHHBIX aHHBIX, pAOOTHUKOB C HU3KUM YPOBHEM OTIIH-
4aeT OT pabOTHUKOB C BBICOKMM YPOBHEM MpPO(EeCcCHOHANBHON aganTaiii 0ojee
HU3KHUH YPOBEHb TEOPETUUCCKUX 3HAHUN M KOMIIETEHTHOCTH, 00Jiee HU3Kasi CKOPOCTh
OBJIaJICHUs MPO(PECCUOHATLHBIME HaBbIKAMH, OOJIbIIee YnCcI0 omunboK B padoTe,
0oJiee HU3KUH ypOBEHb MPUBEPKCHHOCTH MPHHIUIIAM KYJIbTYpPhl 0€3011aCHOCTH
W MPOU3BOJICTBEHHBIM WHCTPYKIIMSAM, MEHBIIIEE CTPEMIICHHE K COBEPIIICHCTBOBAHHIO
npodeccoHaIbHOTO MacTepcTBa, Ooiee HU3Kass YMCTBEHHAs U (huszndeckas padboTo-
CHOCOOHOCTb, YKIIOHEHHE OT YYaCTHsI B pa3peICHUN CUTYaH B CIIOKHOH ITPOU3BO/I-
CTBEHHOHN 00CTAaHOBKE, HU3KHUE YMECHHS OPTaHU30BaTh CBOKO PabOTy M CIOCOOHOCTD
K B3aUMO/JICUCTBHUIO MIPU IPYNIOBOI MPOU3BOJICTBEHHOM IESATEILHOCTHU.

B tabnune 1 npencraBieHbl «IpoQUIIN» MHOKECTBEHHOT'O HHTEIUIEKTa paboTHHU-
KOB C BBICOKMM M HU3KUM YPOBHEM MPO(ECCHOHAIBHOM aanTali.

Kak cnemyeT n3 nmpuBeNEeHHBIX JaHHBIX, y PAOOTHUKOB OCHOBHOTO MPOU3BOJICTBA
C BBICOKUM ypOoBHEM [TA OCTOBEPHO BBIPAXKEH MOTOPHO-JBUTATSIbHBINA THIT HHTEI-
JICKTA, & TAK)KE MY3bIKATbHO-PUTMHUCCKUH (BBIPAKCHHAS TCHACHIHS). DTO FTOBOPUT
0 TOM, YTO TEPCOHANY C BBICOKUM ypoBHeM [TA xapakTepHBI XOPOIIO pa3BHUTas Kak
KpyIHasi MOTOPUKA, TaK U MEJIKasi, MO3BOJISIONIAs BIMTOIHITh PA3IMYHbIC ACHCTBUS
C BBICOKOTEXHOJIOTHYHBIM 000pyA0BaHHEeM. XOPOIIIO pa3BUTast KOOPAUHAIIMS JIBHKE-
HHM, OajaHC, JIOBKOCTh, CHJIa, THOKOCTh HEOOXOIUMBI JUISI TIPOU3BOACTBA PadboT IO
xpanenuto u oopamennto ¢ OAT u PAO. Taxoke mist mepcoHana ¢ BRICOKIM YPOBHEM
ITA xapakTepHa MOBBIIIEHHAS YYBCTBUTEILHOCTh K 3ByKaM M ()OHEMaM, YTO SIBIISIETCS
B 0OOJIBIIEH CTENEHN HATMYMEM OMNPEICNICHHBIX 33JaTKOB U CIIOCOOHOCTEH.

PaborarkoB ¢ BeIcOkUM ypoBHeM I[IA BcrmomorarenpHOTO Tpon3BoacTBa (CPB)
XapakTepu3yeT npeodiajaHue MOTOPHO-JBUTATEIIBHOTO, MEXIIMYHOCTHOTO M BU3Y-
AJIBHO-TIPOCTPAHCTBEHHOT'O THUIIOB MHTCIIJICKTA.
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Ta6nuua 1

«Mpodunun» MHOXECTBEHHOrO UHTENNeKkTa paboTHMKOB C BLICOKUM U HU3KMM YPOBHEM
npodeccroHanbHOM agantaumm 1 4OCTOBEPHOCTh (p) UX pasnunyuns

KXnO CPB
LWkansl MU YposeHb MNA YposeHb MNA
Bbicokui Huskmn P Bbicokui Hwnakmn P

1BU 43,8 45,9 0,93 49,8 66,1 0,282
201 55,0 29,2 0,09 49,2 47,6 0,905
3 1M 42,6 30,8 0,42 40,0 65,9 0,077
4 BK 22,4 28,0 0,81 25,8 7,7 0,120
5Bl 43,6 56,1 0,45 67,1 48,0 0,08
6 NP 43,7 75,7 0,05 81,4 83,3 0,772
7 MO 77,8 43,0 0,01 76,1 58,1 0,05
8 MP 66,2 36,1 0,08 38,2 53,7 0,209
9B 76,2 74,9 0,93 80,6 76,4 0,753
10 BN 57,5 44,4 0,55 44,2 36,9 0,654
11 BA 35,5 38,8 0,84 30,3 42,7 0,336
12 MN 76,4 77,7 0,94 73,3 52,2 0,07

Jis Takux paOOTHHKOB, HAPSIY C XOPOIIO Pa3BUTOW MOTOPUKOM, BBIPAKCHBI
TaKue KayecTBa KaK YMEHHUE HAIAXXWUBATh COIMAIBHBIE KOHTAKThI, pa00TaTh B KOJI-
JIEKTUBE, YMEHHUE YETKO 0003HAYUTH CBOIKO IMO3UIIHIO, IPUHUMAsi BO BHUMAaHHE yKE
CJIO’KUBILIEECS] MHEHUE KOJIJIGKTHBA, CIOCOOHOCTD BOCIPUHUMATh OKPY KaIOIINE Mpe-
METBI U SIBJICHUS B TPEXMEPHOM IPOCTPAHCTBE, BHE 3aBUCUMOCTU OT UX MCXOJHOTO
nosioxkenus u auHamMuku. Ilepconany CPB cBoiicTBeHHO paboTaTh ¢ MOCTOSHHO Me-
Hsromumucs cMeHaMn KXuO, OTCIIe)UBaTh TEKYIIYIO PaIMallMOHHYI0 OOCTaHOBKY,
CJIETUTH 32 BBITOJIHEHWEM TPeOOBaHMI MTPABHII PAaIMAIMOHHON 0€301acHOCTH, HE J10-
ITyCKaTh NepeodTyueHne nepcoHana, padoTark ¢ pa3IudHbIME IIPUOOPAMH KOHTPOJIS
paauanroOHHONW OOCTAHOBKH, YTO OOYCIIOBIIMBAET HAIMYWE BBIMICIICPEUNCICHHBIX
KauecTB.

C HCmoap30BaHIEM KAaHOHUYECKOTO JUCKPUMHUHAHTHOTO aHamu3a [6] ObLu paspa-
0oTaHbl (hopMaTU30BaHHBIC PEIIAIOIINE MTPaBHUIa OLICHKU YPOBHS PO ecCHOHaIbHOM
aJanTalyy JIUI, y9acTBYIOIHUX B orepanusx no oopamennto ¢ OAT u PAO (puc. 2).
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Puc. 2. BepoATHOCTHbIE HOMOrpaMMbl UOEHTUMUKALMN HU3KOTO YPOBHS MPOdheCCUOHaNbHOM
apanTaumu pabotHunkoB KXnO (a) n CPB (6)

[To ocu abcuuce OTIOXKEHBI 3HAUYCHHSI MHTETPAILHBIX TIOKa3aTeliei OIIeHKH YPOBHSI
npodeccHoHanbHOW ajanTauuu s pabOTHUKOB OCHOBHOT'O W BCIIOMOTaTEIbHOTO
MIPOM3BOJICTBA:

YP [MA KXMO =99,72 — 1,052 xTIP + 0,206 x MP — 0,459 xBU — 0,483 xBA +
+ 0,31 xBIT + 0,404 x M1, Gamisl

YP ITA CPb=56,1 + 0,09xBbK + 0,6 xMJ] + 0,41 x BIT — 0,28 xI1P — 0,31 xJIM —
—-0,19xMP - 0,25 xBU — 0,33 x BA, 0amisl

Ilo ocu opaMHAT — BEPOATHOCTH OTHECEHUS] pAOOTHHMKA K JIMIIAM C HU3KUM YPOB-
HeM npodeccCHoHALHON a/lanTalny.

Hanpuwmep, npu 3nauennn YP_ITA KXMO = 46 6annoB BEposSTHOCT TOTO (TI0-
CTpOeHHE Ha puc. 2a), 4TO pabOTHUK MMEET HU3KHH ypOBEHb NPO(EeCcCCHOHAIbHOMI
aganraiuu pasHo 0,9 (90%), npu 3HaueHun YP TTA CPB = 46 6amnos — 0,72 (72%)
(moctpoenue Ha puc. 26).

BbiBoabl

1. Ilporpamma VibraMI sBisercst 3 (GEKTHBHBIM HHCTPYMEHTOM JIJIsi OIEHKH
W IPOTHO3MPOBAHUS POPECCHOHATBHON aJanTaliy JIUL, Y9aCTBYIOUIMX B ONEpalu-
sx ¢ OAT u PAO.

2. Paszpaborannbie (hopMaNTH30BaHHEIC PEIIAONINe TTpaBuila U KPUTEPHUH TTO3BOJIS-
0T TI0 JAHHBIM OIIEHKH MHOXECTBEHHOTO MHTEJIJICKTa OIICHUTh YPOBEHb Mpodeccro-
HaJILHOW ajanTanuy pabOTHHUKA C LENbI0 BEIOOpa MyTel M CPEJICTB €€ MOBBIILICHUS 3a
CYET TPEHUPOBKH NPO(HECCHOHAIBLHO 3HAYMMBIX Ka4eCTB PaOOTHHKA.

3. HampaBnenve Ha 0co00 OMacHbIE U OTBETCTBEHHBIE PaOOTHI JIUI] C BRICOKHM
YpOBHEM NpoQecCHOHaIbHON aJanTauy MO3BOJUT MOBBICUTH 0€30MaCHOCTD BBIIOJI-
HeHus pabot o obpamenuro ¢ OAT u PAO.
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Annomayusa: Ilpeonaczaemcs K paccmompenuio NPpakmudecky OpUeHmupoB8aHHas Mooeb
peuieHusi npobeMbl COOMBemMcmaus CnocooHocmell abumypuenma npouo yueoHo2o 3a6edenus
npu noMowju mexHono02uu euopousodpadicenus. Ilpugedenvl pe3ynbmamsl mecmuposanus npopu-
A5 MHOJHCeCcmeenHo20 unmennekma 84 cmyoenmog nepsoeo kypca CIHOIOTY «JIOTH», Canxkm-
Ilemepbype, Poccus. Paspabomanvl kpumepuu oyeHKu yCHewHOCMU 00yyeHUs 8 MmexHu4ecKkom
BY3e ons nocmynatowux adumypuenmos no npo@huiuio MHOICECMEEHHO20 UHMELIeKMA.
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FORECASTING STUDENTS’ PROGRESS IN UNIVERSITY EDUCATION
BY TESTING MULTIPLE INTELLIGENCES USING VIBRAIMAGE
TECHNOLOGY AND THE VIBRA_MI PROGRAM

V. A. Akimov?', O. E. Martynov?, V. A. Minkin', Y. N. Nikolaenko',
P. E. Satserdov?, A. S. Kolpakov?2, M. S. Kupriyanov?
TELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru);
2ETU «LETI», Saint Petersburg, Russia.

Abstract: Considered a practically oriented model for solving the problem of students abilities
matching to the profile of an educational institution using vibraimage technology. The results of
testing the profile of multiple intelligence for 84 first-year students of ETU «LETI», St. Petersburg,
Russia are given. The criteria for assessing the success of education in a technical university for
students based on a profile of multiple intelligences are developed.

Keywords: human resource (HR), abilities, vibraimage technology, multiple intelligences,
rental behavior.

B Hamewm mpeapiayIeM nMcciaenoBaHUU H3ydanach MpoOieMa COOTBETCTBUS CIIO-
cobHocTelt BeIOpanHO# crienmanbHOCTH [1]. C aT0i# 1enpio 3a nepuon ¢ 23.10.17 mo
26.10.17 oo nporectupoBano 161 crynent-nepsoxypcank @KTHU JISTU. B mpo-
THO3€ aKaJeMHUYEeCKOH yCIIeBaeMOCTH CTYICHTOB-IIEPBOKYPCHUKOB OBLT MTPOAHAIN-
3UpOBaH MPOPUIHL MHOXKECTBEHHOTO HHTEILIekTa (MU), Tpu OMOIIHM TEXHOJIOTHH
BUOpou3oOpakeHus. IIpoBellcHHOE TECTUPOBAHUE IMOKA3aJ0 HMEPCICKTUBHOCTH
OIICHKH YCIICITHOCTHU CTYACHTOB C IMTOMOIIbI0 porpammbl BubpaMU. BreisiBneHo npe-
o0najanre TEXHUIECKOTo PO HaJl TYMaHUTAPHBIM, MTPEo0IalaHue JOTHKO-Ma-
Tematuueckoro MU naa apyrumu Bugamu MU. B To ke BpeMsi, OCTajg0Ch HESICHBIM,
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SIBJISIIOTCS JIU TIOJTyYCHHBIC PE3yIbTaThl TEHACHIIMEH pHUCyIel Texuuueckomy BY 3y
WM 00yCIIOBIICHBI CUTYaTHBHBIM (pakTopoMm. Takum o0pa3oM BO3HUKIA HEOOXO-
IUMOCTH B JAJbHEHIINX HCCIECIOBAHUSX, KOTOPHIC CMOTIN OBl MOATBEPAUTH HITH
OTIPOBEPTHYTH BHIIBUHYTYIO THIIOTE3Y, O CBS3HM OTACIBHBIX BUI0B MU ¢ KOHKpETHOM
npodeccuelt (cnenuansHOCThIO). MccnenoBanue nposenenHoe B 2018, ¢ o1HO# cTO-
pPOHBI — TIpoaoIDKeHHe nccnenoBanus 2017, ¢ mpyroil CTOPOHBI — OBLIO PACITHPEHO
MPUBHECCHUEM HOBBIX KOMIIOHEHT B BUJIE MCCIIEA0BaHUs (DAKTOpPAa PEHTHOI'O MOBEJIe-
HUS UCTIBITYEMBIX B MPOLECCE TECTUPOBAHUSI.

Penmnoe nogedenue WCTIBITYEMBIX PacTPOCTPaHEHHBIN BHEIIHUH JUCTPAKTOD,
KOTOPBIN MOXET MPUBOJIUTH K HEOJJHOZHAYHOM U JaKe UCKAKEHHOW MHTEpIpeTaluu
MIOJIYYCHHBIX PE3yJbTaTOB UcCCienoBanus. [loHsATHE «pPEHTHOE MOBECHUEY, «PECHTHAS
YCTAaHOBKa» B HAy4YHOU JHUTEpaType TPaKTyeTCs HEOAHO3HAuHO [2]. B To ke Bpewms,
BCE Yallle PEHTHOE MOBEJICHHUE aCCOLMUPYETCS C YCTAHOBOYHBIM CUMYJISITUBHBIM I10-
BEJICHUEM, B OCHOBE KOTOPOI'O MOJIyYCHUE KAKUX-TUOO MPEUMYIIECTB, BBITOJ, 0€3
JIOCTAaTOYHBIX Ha TO OCHOBaHUH.

B nccnenoBanum 2018 roga ObuTO pemieHo MpOBEpUTH, MOTYT JIM PEHTHBIE yCTa-
HOBKH TIOBJIFSITH HA PE3YJIHTATHl TECTUPOBAHUS MHOKECTBEHHOTO WHTEIUICKTA.

MeToauka

TecTtupoBaHue MPOBOAWIOCH MPU moMoIu nporpammer VibraMI [3]. [lannas
nporpamma rncuxopusuonorndeckoro recrupoBanus (IIDT) yenoBeka oCHOBEIBA-
eTCsl Ha TEXHOJIOTUH BHOPOM300pakeHUs, MPpeoOpa30BaHUN B PEKUME PEaIbHOTO
BpEMEHHU CBETOBOTO BHJCOM300pakeHHs 00beKTa B M300pakeHne, 00pa3oBaHHOE
HaKOIUICHHOHN MEXKaJIPOBOW pa3HOCThIO. TexHomoruto BuOpousodpakenus [4] u te-
OpHIO0 MHOXECTBEHHOTO MHTEIUIEKTA [S] 00bequHAET OONIHA TUHAMUYECKUH TI0IXO]]
K MCCIIEZIOBAHHIO XapaKTEPUCTUK deioBeka. [Ipoduinbs MHOKECTBEHHOTO HHTEIIEKTa
OTIPEJISNISICTCS MPEXKJIE BCErO OTPA0OTAHHBIMU JTUHAMUYCCKUMU CBS3SIMHU M TIEpeia-
4yeil ”HpOPMAIIMOHHBIX CUTHAJIOB MEXAYy HEHpOHaAMH MO3ra YejoBeKa. TeXHOIorus
BHOpOM300paKeHNs, TPUMEHUTEIHHO K YEIOBEKY, aHAIM3UPYET IBUTATEIBHYIO aK-
TUBHOCTH (MUKPOBUOpAIINH) TOJIOBBI YeJIOBEKA U IIPeoOpa3yeT mapameTphl JBUKCHUS
B XapakTtepuctuku rncuxodusuonoruueckoro cocrossaus (IIDC). JluneitHo onmo3ut-
Hasl CUCTeMa OIpoca, MpeUIoKeHHas B padboTe [6], mo3BoJsSeT mpeoOpa3oBaTh CO3HA-
TEJIbHBIC OTBETHI U perucTpupyembie u3menenus [1OC B npoduiib MHOKECTBEHHOTO
uHTeIuIeKkTa. TakuM 00pa3oM peannsyeTcs MpakTU4YecKas 3ajada OrnpeIesIeH s COOT-
BETCTBUS CITOCOOHOCTEH CTYACHTOB MPOMUITI0 BEIOPAaHHOH CHEIIMATLHOCTH.

YcnoBus akcnepumMeHTa

B 2017 rony Bcem cryaearam @KTU JIDTHU 6b110 mpensioxkeHO MPOUTH TECTUPO-
BaHue. C 3TOH 1EeNbI0 CTYJAEHTH! ObUIH JAOTOJHUTENBHO HHPOPMHUPOBAHBI O THE HE-
JIeJId, BpEMEHH U MecTe MpoBeeHus TectupoBanus. B 2018 rogy ycnoBus opranuza-
LMW HKCIIEPUMEHTA MTPEeTepIesd HeKOTophie n3MeHeHns. CTaHIapTHBIN HHCTPYKTAX,
Kacaromecst caMoit IpoIieyphl TECTUPOBAHNS, OB TOMIOJTHEH HH(OpMAITUEl 0 TOM,
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YTO TECTHPOBAHUE MOTYT MPOUTH «BCE JKENAIOUINE CTYACHTB. TakuM obpa3oM mo-
HSTHE «BCE CTYIEHTB», OBUIO 3aMEHCHO MOHITHEM «Bce kenatomuey. [Ipousomia
€CTeCTBEHHAs CENeKIMs KOHTHHTEeHTa TeCTUpyeMbIx. Ha TectupoBanme mpuObLIH
CTYICHTBI CO CKPBITOW PEHTHOH YCTAaHOBKOM MPOIMYCTUTH YUeOHbIC 3aHATHSI.

3a nepuon ¢ 20.11.18 mo 10.12.18 nporectupoBano 84 cTyaeHTa-NEPBOKYPCHU-
ka ®KTU JISTHU, B Bo3pacTHOM aumamnazoHe 17-20 mer, 29 neBymek u 55 1OHOIICH.
OtHnueckuii coctaB onHopoaeH: 100% pycckue.

CpaBHUTeNbHbIM aHanu3 Npogunsa MHOXXeCTBEHHOIO MHTENNEKTa
Yy CTYAEHTOB-NePBOKYPCHUKOB 3a nepuog ¢ 2017 no 2018 r.

PaccmoTpum o61muii npouiib MHOKECTBEHHOTO HHTEIUIEKTA Y CTYJEHTOB-IIEPBO-
kypcanka OKTU JIDTU:
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Puc. 1. O6wmin NpocmIib MHOXECTBEHHOTO MHTESNSIEKTa Y NePBOKYPCHUKOB
OKTU NOTU B 2017 1 2018

Comnocrasnenue oomux npoduieir MU 3a 2017 u 2018 BbIBHIO pa3nuyus B peii-
tuHre Beayuux tunos MU. B 2017 rogy y cTyneHTOB-IEPBOKYPCHUKOB JIOTUKO-Ma-
tematnaeckuii (67%) MU 3annman nepBoe Mecto B uepapxun MU, 1o oTHOIIEHHIO
K TipupoaHoMy (65,8%) u monsmwxHIYecKoMy (64,6%) Tumam (puc. 1a). B To Bpems kak
B 2018 roxy noruko-maremaruueckuii (66,9%) MU okasaincst Ha BTOpOM MeCTe, yCTy-
MTUB TIEpPBOE MECTO MoaBMKHIYeCKOMY (72,6%) Tty MU (puc. 16). CooTBETCTBEHHO,
MEKIMYHOCTHBIH (66,5%) MU okazaics Ha TpeThbeM MecTe. UTO JII000NBITHO, Ha JIBYX
HE3aBHCUMBIX BEIOOPKAX B TEUCHHE JIBYX JIET MOTY4EHBI OJIM3KUE 3HAUCHUS 110 CTEIICHU
BBIPa)KEHHOCTH JIOTHKO-MaTeMaTtuueckoro MU, Ho HabIroar0TCsl OTIINYUS B CTPYKTY-
pe npoduns MU. Jlanneiii ¢pakT KOppeaupyeT ¢ paHee BBIIBUHYTOH THITIOTE301 O TOM,
YTO MO CTENEHU BBIPAXXEHHOCTH OJHOTO M3 TMIOB MU Henb3s aenaTs 3aKkitoueHue
0 HAJIMYMU CHOCOOHOCTEH K TEXHUYECKUM WJIM TyMaHHUTapHbIM HaykaM. Kak u Hemnb3s
JIeNIaTh 3aKIF0YEHNE O HAJTMYNHU CITOCOOHOCTEH K OBJIACHHUIO CIIEIMAIbHOCTHIO HA OC-
HOBE «CBIPBIX» JJAHHBIX O CTETIEHH BBIPAXEHHOCTH TOTO MJIM MHOTO TUTIOB M.

Pacnonoxenue tunoB MU B nporpamme Bubpa MU npennonaraer, yto ¢ 1 mo
6 tumel MU mipuypodeHHBIE K TEXHHYECKOMY TTpoduiio, a ¢ 7 mo 12 — x rymanu-
tapHomy. ComocraBieHue pe3yiabTaToB TecTupoBanus 3a 2017 u 2018 rona BBISIBIIIO
POCT I'yMaHUTapHOTO MpOGUiIs MO OTHOMICHHUIO K TeXHUUYECKOoMY, ¢ 48% mo 54%,
puc. 2. Takum 00pa3oM, MOATBEPANIOCH NPEAIIOIOKEHUE O TOM, UTO HEJb3s JIeIaTh
3aKIIFOYCHUE O HAIMYUHU CIIOCOOHOCTEH TEXHHUUECKOMY WIIM TYMaHUTapHOMY Mpodu-
JII0 HA OCHOBE «CBHIPBIX» JAHHBIX IO JIOTUKO-MaTeMaTtudeckoMmy Tuiry MU.
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B -Adt
Puc. 2. CooTHOLLEHNE T'YMaHUTAPHOIO Y TEXHUYECKOTO Npodunei

2017 2018

. - Tech

Ha nam B3risi, noidydeHHbIC pe3yIbTaThl HOATBEPKIAIOT (PAKTOP HAIMYHS PCHT-
HOTO TOBEJICHUS HCIIBITYeMbIX. B OCHOBHOM CBOEH Macce Ha TeCTUPOBaHHE MPUOBLIN
CTYJIEHTHI ¢ Oosiee c1adbIMU TEXHUYECKHUMH CITIOCOOHOCTSIMH. MaTemMaTrniecku oja-
PEHHBIE CTYJIEHTBI, C XOPOILIO Pa3BUTHIM JIOTMKO-MaTeMaTnueckum MU, npeanodnu
TECTUPOBAHUIO MTOCCIICHUE YUCOHBIX 3aHITHSX.

CpaBHUTenNbHbIN aHanM3 Npocuns MHOXXeCTBEHHOrO UHTESJIeKTa
no pesynsratam EI'3 n nepBon ceccum, B pasHbIx rpynnax

ITo pesynmpraram Emgmaoro IN'ocymapcrBennoro Dk3amena (EI'D) u pe3ympTaTam
nepBoit ceccun 84 cryneHTa, Mpouieanine TectupoBanrue MU Oblin pasaeneHbl
Ha 3 rpynnsl (kak 1 B npouuioM 2017 roay) mo CTENeHH YCHEUITHOCTH MPOXOxK-
nenns EI'D u mepBoit ceccun. B kadecTBe KpUTEepHs ONEHKH yCHENIHOCTH OBLI
MCIOJIb30BaH cyMMapHbIid O0amn EI'D, a cTyneHTs moJipas3jelieHbl Ha TPU TPYIIIbL.
[To pesynbraram 1-oii ceccun ObUIH Tak ke cPOPMHUPOBAHBI 3 TPYMIIBI CTYICHTOB
B 3aBUCHUMOCTH OT Pe3yJbTaTOB IO caauye 4 5K3aMEHOB, a TAKXKE JOIYCKY K HHUM.
B nepByto rpynny (1) HauMeHee yCHEIIHBIX CTYIEHTOB, BOLUIM CTYAEHTHI, M1OJIY-
YHUBIINE CPeJHUI Oan MeHee 3 1O pe3yibTaTaM cladu nepBoi ceccuu. [lpu 3Towm,
HEJOIyCK K 3K3aMeHy oneHuBaics B 0 6amnos. Bo BTopyro rpynmy (2) BOILIH CTY-
JIeHTHl nony4yuBmue cpeaauit 6an ot 3.01 go 3.99. B tpersio rpynmy (3) Bomun
CTYJICHTBI CO CpeIHUM OayioM 4 u Goee.

[Ipu 5TOM OKa3anock, yTo 3 rpymisl chopMUpoBaHHBIE N0 pe3ynbratam EI'D 3Ha-
YUTEIBHO OTJIMYAIOTCS OT TPYIIl, c(hOopMUPOBABLIMXCS MO pe3ynbTaTaM l-ii ceccuu
(1 C). ComocTaBuM TOJTy9eHHBIC Pe3yIbTaThl 0 JaHHBEIM EI'D ¢ pesympraTtamu 1 C
B rpymme Ne 1 (puc. 3). (PacmmdpoBka THIIOB MHOKeCTBEHHOTO MHTeuIekTa (MU)
npuBeneHa B pabdore [6].)

Amnanu3 pe3ynbratoB EI'D B rpymnme Ne 1 (HanMeHee ycHelHble CTYACHTHI) BbI-
SIBWJT TIpeo0iiajianue MexsimaHoctHoro tuna MU (74,7%). Bropoe u nocienytoriue
MecTa (B mopsake yObIBaHUS): MOTOPHO-IBUTATEIbHBIN (65,9%), MOABMKHIUYECKUHT
(65,4%) 1 Bu3yasIbHO-IPOCTPAHCTBEHHBIH (64,6%), pucyHok 3 a. Jloruko-maTemMaTu-
YEeCKHUIl TUT MHTEJIEKTA, B TPYTIe ¢ HanMeHbInM 6amutom EI'D, okazancs Ha mecToM
Mmecte (56,1%). [Ipu conocraBnenun pe3ysibratoB EI'D ¢ naHHbIME IepBO# ceccuu
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0Ka3aJI0Ch 4TO, M3MEHMUJIACh OYEePEeIHOCTh pacnoyiokeHust TunoB MU: mMexmuaHocT-
HOMY (85,3%), noaBukHIUecKoMy (68%) M Bu3yallbHO-IpOCTpaHCTBEHHOMY (63%),
pucyHok 3 6. Jloruko-mMaTeMaTH4IeCKuil WHTEIEKT (47%) OKa3bIBaeTCs Ha CEIbMOM
Mmecte B uepapxun MU (B 2017 rogy 3to Obu10 msitoe Mecto, 58,4%). C ogHoit cTOpo-
HBI, JJOrUKO-MaTeMaTndeckuit MU cmectuics ¢ 6-ro Ha 7-€ MECTO B HEpapXUH TUIIOB
MU (nipm comoctaBinernu EI'D-ceccnn), ¢ Ipyroit CTOPOHBI — IO CTETIEHU BhIPAXKEH-
HOCTH pacXo’kAeHHe 3HaunuTenabHoe: ¢ 56,1% k 47%. Takum 006pa3oM, TEXHOIOTHUS BU-
OpounzobpaskeHust Oosee YyBCTBUTEIILHBI MHCTPYMEHT B BBISIBICHUHM MaTeMaTHYECKH
OJIapEHHBIX CTyAEHTOB, 4eM EI'D (1o pesysibraTaM KOTOPOIo, 4aCTh MaTeMaTHUECKU
OJIapPEHHBIX PEOAT MOTYUHIN HU3KHI cyMMapHsbIid 6amt EI'D).

1000 % Final 1000 % Final
90,0 90,0
80,0 80,0
70,0 o 700
gt 1 | x - | -
woll—5— 1 | | | " olx 3 B | | =a
30,0 B B I I u6 30,0 [ | I | =6
20,0 200
10,0 100
0,0 0,0

Puc. 3. O6wuii npodmns MU B rpynne Ne 1, cchopmupoBaHHomn Ha ocHoBe EIMD (a) n 1 C (6)

CpaBHuM nosyueHHbIE pe3yiabTaThl B rpynne 1 3a 2017 u 2018 roga: I1o ctenenu
BBIpOXCHHOCTH JIOTHKO-MaTeMatndeckuit MU ¢ 58,4% (2017 rox) causmics 1o 47%.
[Tony4yenHsle pe3ynbTaThl HOATBEPXKIAIOT TOT (PAKT, YTO UMEIa MECTO PEHTHAs ycTa-
HOBKA NPOIYCTUTH yUeOHbIC 3aHIATHSA U HAa TECTHUPOBAaHUE NMPUOBUIN camble ciadble

CTYOCHTHI.

PaccMmoTpuM manHbIe, MONMy4YeHHBIE B rpyIme 2 (CTYJeHTBl CO CpelHeHl ycreBae-

MOCTBIO):
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Puc. 4. O6wuii npodomnb MU B rpynne Ne 2, cchopmupoBaHHor Ha ocHoBe EIMD (a) n 1 C (6)

[To nrtoram mepBUYHOTO TecTHUpOBaHMS B rpymme Ne 2 (CTyAeHTHI, O cpeaHei
YCIEBaeMOCTBIO) JIOTUKO-MaTeMaTuueckuil (63,2%) MU 3aHuMaer TpeTrbe MecTo
B uepapxuu MU, mo oTHOWIEHUIO K moaBMx)HUYeCKOMY (81%), MoTOpHO-ABUTA-
tenbHOMY (63,3%), pucyHok 4 a. [lodydeHHBIE pe3yNbTaThl ObUIH COTIOCTABICHBI
C JAaHHBIMM 10 UTOTAM IEPBOM CecCUU. Y CTYJEHTOB CO CpeAHell ycreBaeMOCThIO
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noruko-matemaTuaeckuit MU (68,5%) pe3ko cmecTuicst Ha 2-€ MECTO, MO OTHO-
LICHHUIO KO Bce ocTayibHbIM THnam MU, pucynok 4 6. IlepBoe MecTo TpaIuIMOHHO
ocTasock 3a moaBmwxkHIYIecKuM (77,1) MU, Tpetbe — 3a MeXIMIHOCTHBIM (65%)
MMU. B nenom, rpynna 2 Ha NOPsIOK ycHellHee rpynnsl 1. DTa TeHJEHIUs oKa3a-
Jlach yCTOWYMBOW TP JTOO0OH KOMIIOHOBKE UCXOJHBIX HaHHBIX El'D-ceccus, pu-
cyHKH 4 a,6. BeposTHO, CTyACHTHI CO CpeaHEH yCIIeBAEMOCThIO, ATO T€, KTO B CHITY
Pa3HBIX KU3HEHHBIX 00CTOSTENLCTB, HE MOMAIN B KATETOPUIO HanOoiee YCHEeIHbIX
CTYACHTOB, HECMOTPS Ha Xopounii noreHnmai. CxoaHast TEHACHIM Oblia MmojryueHa
Ha BbIOOpke 2017 rona: mo pesynsratam EI'D, noruko-matemarudeckuii (66,1%) Ha
BTOPOM MECTE; 110 UTOTaM CECCHU — Ha MepBOM MecTe. Takum 00pa3oMm, CTYACHTHI CO
CpeJHel ycneBaeMOCThIO, IOCTATOYHO MMOX0XKH M0 CBOEMY NMOTEHIMATYy U HauMeHee
YyBCTBUTEJBHBIX K (DAKTOPY PEHTHOTO MOBEACHUS (TI0 CPAaBHEHMIO € TpyIIon 1).
PaccmotpuM pesynbTaThl TpyIisl 3 (HanOoiee YCIeuTHbIC CTYICHTHI):
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Puc. 5. O6wuin npodmnbe MU B rpynne Ne 3, cdhopmmpoBaHHom Ha ocHoBe EIMS (a) n 1 C (6)

B rpymnmie Ne 3 (Hambosee ycrnemHble CTyA€HTHI) Ha IEPBOM MECTE OKa3aJiCs MOJI-
BrxHIUeckui (71,5%), 3arem — joruxo-maremaruaeckuii (73,1%), MEKITMIHOCTHBIN
(64,9%) tTuniet MU, pucynok 5 a. [locie cnaun ceccun pacnonoxenne MU B mpoduie
M3MEHMJIOCH: Ha TIEPBOM MECTe OKa3aJycs MOABMKHUYeCKuH (69,3%), namee — BHU3y-
aIBHO-TIPOCTPAHCTBEHHEIH (67,9%). Jlornko-marematnaeckuii (66,5%) MU okazancs
Ha TpeTheM MecTe B uepapxuu MU, prcyHok 5 6.

B 2017 rony, noruko-maremarnuecknii MU 3anuman nepsoe MecTo, Kak 1o pe-
3yabTatam EI'D, Tak u 1o uroram cianHoi ceccuu. [lomydeHHble TaHHBIE TIO3BOJISIOT
MPEIONI0KNTE, YTO TpyIna Hanboliee yCIemHbIX cTyaeHToB B 2018 roay, mo coe-
My TEXHHYECKOMY MOTEHLHUAIy, ciadee TpyInbl Hanboiee yCIenHbIX CTYACHTOB, 3a
2017 ron. Hanbosnee 04eBUAHBIM SIBISIETCS MPEIIOJIOKEHNE, YTO HanOoJee yCcrell-
HbIE CTYJEHTHI Ha TECTUPOBAHUE MTPOCTO HE MOTAIN BOBCE (NPeanowin yuyeOHble 3a-
HSTHSI TECTUPOBAHUIO).

3aknro4yeHue

[IpoBeneHHOE TEeCTUPOBaHKE, OYEPEAHON Pa3 MOKA3al0 MEPCIEKTUBHOCTh OLEHKH
YCIEIIHOCTH CTYJACHTOB C TIOMOIIBIO porpamMmbl BubpaMU.

B uccnenosannun 2018 roga Ob11o penieHo ObUTO PElIEHO TPOBEPUTH, MOTYT JIH
PEHTHBIE YCTAHOBKH IOBJIHATH HA PE3yIbTaThl TECTUPOBAHUS MHOXECTBEHHOTO
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uHTennexTa. Oka3anock, yTo (aKkTop PEeHTHOTO MOBEACHHUS JACHCTBUTEIBLHO MOKET
BIIMSTH Ha Pe3yJbTaThl TECTUPOBAHM, HO B pa3Hoi creneHu. HanMenee ycnennble
ctyneHT (rpymnma 1) Hambosiee mojBep:KEeHBI (HAKTOPY PEHTHOTO MOBEACHHUSA, I10
CPaBHEHHIO CO CTYACHTAaMH, UMEIOLIMMH CPEIHIOI0 yCIIeBaeMoCTh (rpymnmna 2). A pe-
3yJbTaThl MIOJYYEHHBIE B IPYIIIIE CTYJAEHTOB C BBICOKOW yCIIEBAEMOCTBIO HE MOTYT
TPAaKTOBATbCs HAapaBHE C pe3yJIbTaTaMy Irpyni 1 u 2 1o npuuuHe TOro, 4To Haubosee
OJ/IapeHHbIe CTYJIEHTHI Ha TECTUPOBAHNE HE TIOTAIH.

B nenowm, pazpaboTaHHas METOIMKA MOKET OBITH YCIICIIHO HMCIIOJIb30BaHA IS
BbIOOpa onTuManbHOro BY3a, coOTBETCTBYOMIET0 CIIOCOOHOCTSIM KaskKA0Iro adUTypu-
€HTa U ero MO0 MHOXKECTBEHHOTO UHTEIIIEKTA.
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Annomayusn: Llenvio dannoil pabomol a6isaem anaius SMHULECKOU UOCHIMUYHOCIU, KaK (DakK-
mopa pasnuyull @ npoguae MHOICECMEEHHO20 UNMELIeKMA Y npeocmagumeneti pyccko2o u AnoH-
CcKotl ImHuyeckux cooowecme. Paccmampusaiomes omoenvhvie acnekmol IMOYUOHANbHO-YEHHOCI-
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MANIFESTATION OF ETHNIC IDENTITY IN AVERAGED MULTIPLE
INTELLIGENCES PROFILE DURING RESEARCH IN JAPAN AND
RUSSIA

Tomomi Akiho', Yana Nikolaenko?
TELSYS-Japan, Tokyo, Japan;
2ELSYS Corp., St. Petersburg, Russia (nikolaenko@elsys.ru).

Abstract: The purpose of this work is to analyze ethnic identity as a factor in differences
in the profile of multiple intelligence among representatives of the Russian and Japanese
ethnic communities. Some aspects of the emotional-axiological perception of the stimuli of the
Gardner_12 questionnaire in the assessment of multiple intelligence are considered.

Keywords: ethnic identity, stimuli, multiple intelligence, vibraimage technology.

DTHUYECKasd UASHTUYHOCTh MJIM dTHHYECKOE CaMOCO3HAHHE BCE 4Yallle IIOHMMa-
€TCS HE TOJBKO KaK YCTOWYUBBIA IMOIMOHAILHO-KOTHUTUBHBIN MIPOLIECC OCO3HAHUS
MPUHAJIICKHOCTH YeJOoBeKa K KaKOH-ITMO0 3THUYECKOW oOmHOCTH [1], HO M Kak
CBOE0Opa3HOE dMOIMOHATHLHO-IICHHOCTHOE OTHOIIICHHUE YEIOBEKa K CBOEMY ATHOCY:
OCO3HAHUE, BOCIPUATHE, YMOIIMOHAILHOE OIICHUBAHUE, TICPEKUBAHUE CBOCH MPUHA-
JISKHOCTH K OTIPEACIICHHON STHHYECKON OOMIHOCTH [2].

OMOLMOHAIBHO-IIEHHOCTHBIA ¥ YMOLMOHAIBHO-KOTHUTUBHBINA KOMIIOHEHTHI YTHH-
YECKOU UJICHTUYHOCTH HAXOJSTCS B TECHOM CBSI3U M, BEPOSITHO MOTYT IPOSBIISTHCS
B M30MPATEILHOM OTHOIIEHUU K OJHUM U TEM K€ COOBITHSAM/CTUMYJAM Y JIFOJEH,
MIPUHAIICKAITNX K pa3HBIM 3THHYECKUM COO0OIIecTBaM. DTOT (aKTop HEOOXOIUMO
YYUTBIBATh NMPU COCTABJICHUM W MHTEPIPETALUU TICHXOJOTUYECKUX TECTOB WMJIU JIO-
OBIX JIPYTUX CPEJICTB OIICHKU M KOHTPOJIS JIMYHBIX JOCTHKEHUH [3].

loBapn 'apnHep siBisieTcsl MPOTHBHUKOM TEOPUH HEINEIMMOTO0 HHTEJIEKTa
1 TPAAUIITMOHHOTO TECTOBOTO MOAX0/Ja K NMArHOCTUKE [4, 5]. BOJIBITMHCTBO TECTOB
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WHTEJJIEKTa OTPAKAIOT YPOBEHb OCBEIOMIICHHOCTH, MO3UIIMOHUPYEMBIN B paMKax
KOHKPETHOW CYOKYJbTYpbl. B HUX 3amoxeH KodQQHUIUEHT «00y4eHHOCTH/0CBEIOM-
JICHHOCTHY, a HEe MTapaMeTphbl criocoOHoCTe. MHOKECTBEHHBIC MHTEIUIEKTHI [ apiHepa
HE OTPHULAIOT COLUANBHYIO, SMOIMOHAIBHYIO U KOTHUTUBHYIO COCTABIISIOLIYIO WH-
TEJUICKTYaIbHOM AeATeNIbHOCTH. BakeH KaXIbplii U3 UHTEIUIEKTOB, 00pa3yIomui He-
MOBTOPUMBIN PO(UIB OTIEIBHO B3SITOTO YenoBeka. «I ry0okoe TOHUMaHue TOJHKHO
OBITH HalllEll OCHOBHOM 1I€JIbI0; MBI JOJKHBI JOOMBATHCS IOHUMAHUS TOTO, YTO B TOM
WM HHOM KYJIbTYPHOM KOHTEKCTE CUHUTAETCS HCTMHHBIM MM JIOXKHBIM, IPEKPACHBIM
niu 0e300pa3HBIM, XOPOIIIUM WITH TIIIOXUMY [4].

OpHako, TECThl HHTEIJIEKTAa TOKE MOTYT OKa3bIBaIOTCS IOJIBEP)KEHBI BIMSHUIO
THUYECKOH HUIEHTUYHOCTH Ha 3MOLIMOHAJILHO-1IEHHOCTHOM YPOBHE BOCIIPHUSITHUS CTHU-
MYJIOB TecTa (Mbl HAMEPEHHO HCIIOJIb3yEeM TEPMHUH «CTUMYJIbI TECTa», @ HE «TECTOBbIE
3a/laHus», IOCKOJIbKY pedb MJIET UMEHHO O CTUMYJax, (JOPMUPYIOIIUX TECTOBbIE
3aJaHus), JaXKe €CIIU Pedb UIET O MHOKECTBEHHOM MHTEJUIEKTE.

MeTtogbl

[TepBast yacTh nanHoro ucciuenoBanus nposoguiack ¢ 2017 mo 2019 rona B Poc-
cuu. Beero 6put0 mporectupoBano 1158 wenosek, rpaxnan Poccuu. BospacT ucmsi-
TyeMbIX OT 14 yeT u 10 75 net. Jlons coBEpIIEHHOJIIETHUX cocTaBmwiia 63%, HecoBep-
MIEHHOIETHUX — 37%, My XKYWHBI/>KSHIITHBI.

Bropast yacte qaHHOTO MCCIEA0BaHUS IPOBOAMUIIACH B SITIOHUM U COCTOsIIA B OC-
HOBHOM B TecTHpoBaHUH 155 coTpyanmnkoB xommnanuu Elsys-Japan (Bkitouas mpo-
JABIIOB, TEXHMYECKOTO TIEpCOHala, COTPYIHUKOB orcHON paboThl) n3 Krocto B Xok-
Kaifno, Slmorns (Bo3pact 2071 roga, myxunna/skeHmmuHa 83/17%) mo BompocaM oT
VibraMI nporpammsl ¢ onpocaukoMm Gardnerl2, mpoBoamMBIe ¢ MapTa IO ampeib
2019 rona.

B mporpamme Bu6paMMU, ocHOBaHHOH Ha TEXHOJIOTHH BHOPON300paXKeHHsI, IPeI-
CTaBJICHA JTOMOJIHCHHASI U pacIIupeHHas 10 12 TUIOB Kiaccu(UKAIs MHOKECTBCH-
HBIX MHTEJUIEKTOB l'apiHepa, ¢ ykazaHueM BO3MOKHOCTH K caMOpealn3alui B KOH-
KpeTHoU nmpodeccroHanbHol chepe [6, 7]. PecnioHaeHTY HEOOXOIUMO OTBETHTh Ha
12 map BOIPOCOB, JONOIHEHHBIX H300paKeHUSIMU-cTUMYIaMu. CoJliepKaHue KaxxJ10ro
13 24 BONPOCOB HANpPSMYIO CBSI3aHO C MOTEHIMAIBHBIMA UHTEpEcaMH PECTIOHJICHTA,
a ux GopMyJIMpoOBKa MO3BOJSET OIICHUTH HAIIPABIEHHOCTh YCTaHOBOK. Hampapnen-
HOCTh YCTaHOBOK MOJKHO OTCJICANTh B M3MEHEHNH MH()OPMAIIMOHHON U SHEepreThye-
CKOH CcOCTaBIISIONICH MCUXO(PU3NOIOTHYECKON peaKMy Ha MOCTaBICHHBIH BOIPOC.

TexHomnorust BUOpOM300pakeHHUs MO3BOJISET MMOMy4yaTh MHOTOMEPHBIE 3aBUCHMO-
CTH XapakTepucTHK ncuxodusunonornueckoro cocrostuus (I1OC) u peructpuposaTh
M3MEHEHNE PHEPreTUKH U HAIPaBJIEHUE dTOr0 M3MEHEHUs. V3MeHeHne BoliensieMoi
(pacxoayeMoii) 4eIOBEKOM SHEPIHH U3 HAYaJIbHOTO COCTOSIHUS B IPYTrO€ SHEpreTHye-
CKOE COCTOSTHHE, U3MEPSIETCS B KKaJ/MHUH [8].

[IpenronoxuTeapHO IMOITUOHATBLHO-IIEHHOCTHBI KOMIIOHEHT STHUYECKOT'O CaMO-
CO3HaHMsI MMPEICTABUTENEH PYCCKOTO U SITIOHCKOM 3THUYECKMX COOOIIECTB MPOSBUTCS
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B MHAMBHIYAJIbHBIX PAa3IMYUSAX B BOCHPUSATHU cTUMyNoB Tecta Gardner 12 (I1O
BubpaMU). Ot paznu4us MOTYT MPOSIBUTHCS B TOM, UTO Y TPEACTABUTEIEH PyCCKO-
IO U SITOHCKON 3THUYECKUX COOOIIECTB MOTYT OKa3aThbCA pa3Hble MPOMUIH MHOXKE-
cTBeHHOro uHremekra (MHM).

Pesyn bTaTbl NCCrnenoBaHUA

Final

JP-RU

Pwuc. 1. PasHocTHbIN npodmnb MHoXecTBeHHOro nHtennekta (Final’_JP — Final’_RU)
1158 poccusiH 1 155 sinoHueB

MaxkcuMasnbHble OTJIMYHS SIMOHLEB OT POCCUSH MPOSBHINCH B OTHOLIECHUH JIO-
ruko-matematudeckoro (LM), BusyanbHO-ipocTpancTBeHHOTO (VS), IPUPOIHOTO
(NL), motopHuo-aBurarensHoro (NL) u my3sikanbHO-puTMuyeckoro (MR) tumos MU
(puc. 1).

B rpynme poccusH MakCUMallbHO BBICOKHE 3HAYEHHUS 1O 00mIeMy TpPOQUITIO
MMU, 6pn moydeHsl o MoJABIKHUYECKOMY (AS = 68,4%), MEXIMIHOCTHOMY
(IE = 65,6%) n motopHo-asurarensHomy (BK = 62,8%) MU (B nopsiake yObIBaHUS)
(puc. 1). MuHuManbHbIe 3HAYEHUS OTY4YEHBI 110 Ou3Hec-kopeicTHOMY (BM = 43,8%),
BepOanpHO-MuHTBUCTHYECKOMY (VL = 48,4%) u ¢dunocopcxomy (ET = 51,8%)
MMU. ComocraBuM MoJy4eHHbIC 3HAYEHUS C JIAaHHBIMH, MOJYYECHHBIMH B TPYyIIE
SITTIOHLIEB.

B rpymme simoHIIeB MaKCUMAaJIbHO BHICOKHE 3HAYECHUS ITOJTYYCHBI 110 TTOIBIYKHUYE-
ckomy (AS = 73,9%), mesxxnmuunoctHoMy (IE = 64,1%) u npupoanomy (NL = 64,1%),
(B mopsiake yObiBaHuWs). MUHUMAaNbHBIC 3HAUCHHSI MTOJYYSHBI B OTHOLICHUU OW3HEC-
kopsicTHOTO (BM = 39,3%), moruko-maremaruackoro (LM = 40,7%) u ¢punocodceko-
ro (= 47,5%) MU.

CornocTaBuM MOTyYCHHbBIC Pe3yJibTaThl ¢ npoduieM cozHarenbHbIX (YN) u Oec-
co3HarenbHbIX (IE) ycTaHOBOK:
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YN

JP-RU

Pwuc. 2. PasHOCTHLIV Npodumrnb CO3HaTENbHOW peakumMn MHOXECTBEHHOIO MHTeNneKTa
1158 poccusiH n 155 anoHues: (YN_JP — YN_RU)

MakcumaabHBIC OTJIMYHS STIOHIIEB OT POCCHSIH (IT0 aHAJIOTHH C OOIITUM TIpodreM
MU, puc. 1) nposiBUINCH B OTHOIIEHUH JIOTHKO-MaTemMaTnyeckoro (LM), Bu3yanabHO-
npoctpanctBeHHoro (VS), mpupoanoro (NL), motopHO-1BuraresnsHoro (NL) 1 My3bI-
KanpHO-puTMHYecKoTO (MR) THIOB MU (puc. 2).

B rpynme poccusiH MakcMabHO BRICOKHE 3HAUEHHS TI0 TTPOQIITIO CO3HATENBFHOM pe-
axuuu (YN), ObUIH MOTyYeHbI TI0 MOABIKHIUUECKOMY (AS = 85,6%), MOTOPHO-IBUTaTEIIb-
Homy (BK = 74,4%) u nmpuponraomy (NL = 60,6%) MU (B nopsinke yobiBanus) (puc. 1).
MuHMMaIbHBIE 3HAYEHHUS TIOTy9eHBI TI0 On3HEec-KopbIcTHOMY (BM = 37,7%), BepOanb-
Ho-nuHrBUcTHYecKOMY (VL = 46,3%) u dunocodpckomy (ET = 51,7%) MU (puc. 2).
ComocTaBuM MOJTyYSHHbIC 3HAUYEHUsI C JTaHHBIMH, TTOJIyYCHHBIMH B TPYTIIE SITOHIIEB:

B rpymme simoHIIeB MaKCUMAaTbHO BHICOKHE 3HAYEHHUS ITOJTYYIEHBI 110 TIOIBIYKHIYE-
ckomy (AS = 94,8%), mexxnmmanoctaomy (IE = 82,8%) n Bu3yanbHO-IPOCTPAHCTBEH-
Homy (VS = 76,7%) MU (B nopsiake yObiBanus). MUHUMAIIbHBIC 3HAYCHUS IOJY-
YeHBI B OTHOIIEHUU On3Hec-KopbicTHOTO (BM =28,4%), 10rnK0-MaTeMaTHYECKOTO
(LM = 30,5%) u ¢unocotpekoro (ET = 46%) MU (puc. 2).

AHanu3 Oecco3HaTeNIbHON peakUi BBISIBUJI MUHHMAaJIbHbIE OTIWYHs. Pycckue
U SIOHIIBI Ha 6€CCO3HATEILHOM YPOBHE 3HAUMMO OTIMYAIOTCS TOJIBKO MO BU3YaJIbHO-
npoctpanctBeHHOMY (VS) THITY MU (puc. 3).

VY pycckux Bu3yaiabHO-TIpocTpancTBeHHbl (VS) MU = 52,3%, y smonues VS MU
=46,3%.

MaxkcruManbHble OTIINYHS SAMOHIIEB OT POCCHSH (110 aHAJIOTHH C OOIINM U Mpodu-
JIeM CO3HaTeIbHBIX 0TBeTOB MU (puc. 1, 2) MposSBUINCH B OTHOIIEHUH JIOTHKO-MaTe-
Matuueckoro (LM), BusyanbHo-nipocTpaHcTBEHHOTO (VS), MOTOPHO-/IBUTaTEILHOTO
(NL) u my3sikanbHO-puTMHUecKOTO (MR) THIIOB MU (puc. 4).

Jlnana3on 3HaueHWU Ha pasHocTHOM mpoduiae MU, B mpenenax 40 enwHUII
(ot 20 no —20) cuuraercs coBmaneHueM xenaemoro (YN) u neiictButensHoro (IE)
(puc. 2). CymecTByeT IpeanoioKeHUe 0 TOM, YTO HOJOKUTENbHBIC 3HAYCHUS Ha
paszHocTHOM Tpodmre MU npenMyIecTBEHHO OTPAKAIOT COYUATbHO-3HAYUMbLE OPH-
SHTHUPHI TPUMEHEHHS CTIOCOOHOCTEMH, a OTpUIIATEeNIbHbIE 3HAYEHUS — UHOUBUOYATLHO
3HAYUMble OPUEHTHUPBI IPUMEHEHUS CIIOCOOHOCTEH.
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IE

JP-RU

Puc. 3. Pa3HOCTHbIV Npodhunb 6ecco3HaTenbHON peakumm MHOXECTBEHHOIO UHTENIEKTA
1158 poccusH n 155 anoHues: (IE_JP — IE_RU)

JP-RU

JP-RU

Puc. 4. [1BOIHOM pa3HOCTHbIN NPpOodunIib MHOXECTBEHHOrO nHTennekta 1158 poccusH
n 155 anoHues: (YN_JP-IE_JP) — (YN_RU-IE_RU)

MakcuManbHO BBICOKHE 3HAUYCHMsI IO PAa3HOCTHOMY MpOoQuIIio, B TpyHIe poc-
CHSH, OBLIM IOJy4YeHBl 0 MexnIuuHocTHOMY (ML = 37,7%), noaBmxHUYECKOMY
(AS = 34,3%), moropHo-aBurarenbHomMy (BK = 23,2%) MU (B nopsiike yObIBaHUS)
(puc. 1). MunuManpHble 3HaYEHUS IOTy4EHbI 110 Onu3Hec-KopeicTHOMY (BM =—12,1%)
u BepOanbHO-muHrBUcTHYecKOMY (VL = —4,2%) (puc. 4). ConocTaBuM MoJry4yeHHbIE
3HAYCHUS C JIAHHBIMH, TOJYYCHHBIMU B TPYIITIC SITIOHIICB.

B rpymnme simoHneB MakCUMalbHO BBICOKHE 3HAYCHHS 0 Pa3HOCTHOMY IIpO-
¢TI0 MoJTydeHbl B OTHOLICHUH NOABMKHHYECKOTO (AS = 42%), MEKITMYHOCTHOTO
(IE = 37,3%), BusyanpHO-1ipocTpancTBeHHOTO (VS = 30,4%), m MU (B mopsnke
yObIBaHuUs ). MUHUMAIIbHBIC 3HAYCHHS TTOJTYYEHBI B OTHOILIEHUH OW3HEC-KOPBICTHOTO
(BM =-21,7%), noruko-maremarudeckoro (LM=-20,4%) MU (puc. 4).

Takum 00pa3oM, MaKCUMaJIbHBIE OTIMYUS B IPYIIE SIIOHLEB U POCCUSH, B pa3-
HOcTHOM rnipodmie MU, mony4deHbl NPEUMYIIECTBEHHO B OTHOIICHUH BU3YalbHO-TIPO-
ctpanctBenHoro (VS) MU (puc. 3).
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O6GcyxaeHne U aHanus pes3ynbLTaToB

Pycckue — TUNMYHBIE MPEACTaBUTEIN MHOTOHAIIMOHAIBHOTO CIIaBSHCKOIO 3T-
Hoca. B 3To# cBs3u, pe3ynbTaThl JAHHOTO MCCIIEIOBAHUS MOTYT PAacIpOCTPAHITCS
Y Ha JIPYTHX MPEJCTaBUTENCH CIaBIHCKOTO 3THOCA (YKPAUHIIEB, OCIIOPYCOB U Jp.), HE
SBIISISICH MOJANIbHO-CIIEHU(UIECKON 0COOEHHOCTBIO PYyCCKOTO ATHUYECKOTO co00IIe-
CTBa. SIMOHIIBI, HATIPOTUB, IPEUMYIIECTBEHHO OJJHOHAIIMOHAIBLHBIA ITHOC.

MHorue aBTOpbI, B paMKax MEXJIUCIUIUIMHAPHBIX UCCIIEIOBaHUH, OTMEYalN BbI-
COKYIO IyXOBHOCTb, IIPUCYIIYIO KaK CIaBIHCKOMY, TaK U SMOHCKOMY 3THOCY. B 3T0it
CBSI3M BBICOKHE 3HAUYCHHUS 1O NoABMKHHYECKOMY (AS) Tumy MU B 06eux rpymnmax
JIOCTATOYHO TMPEICKa3yeMBbl.

Hanpotus, nony4ennsie pasnnuus B oomem npoduine MU y pycckux u SmoHLEB,
JOCTaTOYHO AMCKYTHBHBI. Tak, HampuMep, CHOCOOHOCTH K BEACHUIO OM3HECca B 00eHX
rpynmnax Ha CpelHeM YPOBHE, 3HAYUTENbHO ycTymnas aApyruMm turnam MU. B To xe
BpeMs, SInoHus 6e3yCIoBHBIN THIEpPOM 00IAaCTH MHTErPALisl BEBICOKUX TEXHOJIOTHH,
a Poccust — paspaborok B obnactu BoeHHO-nipoMbliieHHoro (BIIK) u rommBHO-
sneprerudeckoro (TOK) kommekcos. [loaTromMy cyauTs o criocoOHOCTSX MM HECTIO-
COOHOCTSIX K BEACHHUIO OM3HECa HEBO3MOXHO TOJIBKO JIMIIb IO JAHHOMY ITOKa3aTellto.
OCOOEHHOCTH ITHUYECKOIO CaMOCO3HAHUS MIPOSIBIIAIOTCS. B COBOKYITHOCTH CIIOCOOOB
BeZleHus1 OusHeca. HayuHas gesarenbHOCTh B SINOHMK CKOHLIEHTPUPOBAHA Ha MEpeao-
BBIX TEXHOJIOIHAX. bosblas yacTh HHHOBALMI IPUBHOCUTCS B yJIyUIlIEHHE KauecTBa
KHU3HU HACEJIEHUS U 3aIIUThl OKPY’KaoLIel cpeabl. bepeskHoe OTHOLIEHHE K NpH-
poaasiM pecypcaMm (NL) u cBoeobpaszme reorpadudeckoro pacmoyioxkeHus SAmoHuu
(apxumenar, ¢ OrpaHHYEHHOM TUIOMIA/IBIO0 3eMEIbHBIX PECYPCOB) 00YCIaBIMBAIOT BBI-
COKYIO 3HaUMMOCTh npupoanoro (NL) u moropro-nBuratensHoro (BK) tunos MU,
a Crelranu3anys B 00JIaCTH BBICOKHX TEXHOJIOTHH (MUKpPO3JIEKTPOHUKA, POOOTOTEX-
HUKa U JIp) TECHO MEPEIICTACTCsI CO CIIOCOOHOCTSIMU K BU3yaiabHOU Tpoekiuu (VS)
naHHbIX. IMeHHO coderanue 3Tux TunoB MU u oOyciaBiauBaeT crenu(uKy 3THUYE-
CKOT'0 CaMOCO3HaHus SAMoHIEB. Poccuiickas MoJeb SKOHOMUKH TakK e COMpsbKeHa
C TEXHUYECKUMH JIOCTIIKEHUSIMHU, HO B 00JIacTH TOIUIMBHO-3HepreTrudeckoro (TOK)
u BoeHHO-nipoMmblnuienHoro (BITK) kommiekcos, rie Oonee ymecTHbIM OyneT coue-
TaHue Joruko-maremarudeckoro (LM) u motopHo-asuratensHoro (BK) tumos MU
(a He BU3yanbpHO-IpocTpaHcTBeHHoro (VS).

3akntoyeHue

[TosrydeHnHble pe3ynbTaThl CBUACTENBCTBYIOT O TOM, YTO COBPEMEHHBIE POCCHUSHE
U SITIOHIIBI BO MHOTOM OJIM3KH B CBOEM dTHUYECKOM CaMOCO3HAHWU M OPHECHTHUPOBAHBI
Ha JIOCTMIKEHUE OOINUX COIMAIbHO 3HAYUMBIX Iiejieii. B To e Bpems, crocoOsl J0-
CTIDKEHHS 3TUX IIEJICH CBs3aHbl C aKTHBAIMEW Pa3HBIX KOMIIOHCHTOB mpoduiiss MU:
(BuzyanbHO-TIpocTpaHcTBeHHBINH (VS) 1 MoTopHO-nBuratensHbiii (BK) MU y smnon-
1eB, Joruko-maremarudeckuit (LM) u motopHo-nBuratensueiil (BK) tuner MU
Y PYCCKHX.
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Abstract: This article discusses the main problems of profiling as a mean of behavior detection,
loyalty detection and suspicious persons detection. Technical profiling systems are contrasted with
visual profiling. The modern means of technical profiling, their advantages and disadvantages
in comparison to each other are analyzed in detail. A novel approach for profiling based on
vibraimage technology is presented.
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technology, psychophysiological detection of deception, PDD.

bnaronagexHOCTh UMEET OTHOIIEHHE K JOMUHHUPYIOLIEMY B 0o0uiecTBe HaOOpy
[IPaBUJI, LIEHHOCTEH U HOpM noBeAeHus . COOTBETCTBEHHO, HEOJIArOHAIEKHOCTD IIPO-
SIBJIAETCS B MOTEHIIMAIBLHOM BO3MOXHOCTH HapyIIaTh YCTAHOBJICHHBIE B KOHKPETHOM
oOuiecTBe npaBuiia, IEHHOCTH U HOPMBI MTOBE/ICHUS, BIJIOTH 10 YTOJOBHO HaKasye-
MbIX nessaui [1]. Takum oOpa3om, HeOIaroHaae)KHBIA YETOBEK — ATO IMOTCHIIHAIb-
HBIA TpecTynHUK. Ha ceroHsImHmi 1eHb 0JJHa U3 OCHOBHBIX (QYHKIIMN Pa3ITHYHBIX
ciIy’)K0 0€e30MacHOCTH — 3TO NPEAOTBPALICHUE MPECTYIUICHUH, BBISIBJICHUE U MOHH-
TOPUHI HeOmaroHaaexHbIX JULl. COBpEeMEHHbIC CUCTEMbl 0€30aCHOCTH BKIIIOYAIOT
pasTUYHBIE CPECTBA UACHTHU(DHUKAIIMN COCTOSHUS ¥ HAMEPEHHUI YeJIOBeKa C IEJbI0
nporHo3a ero noseaeHus. Kak mpaBuio, mogoO0HbIe MEPONPUATUS TPUYPOUCHBI
K npodaitnuury. Ilog npodailiuHromM ceroiHs MOHMMAaIOT HA0OP MCUXOJIOTHYECKUX
METOJIMK OLIEHKH U MPOTHO3UPOBAHUS MTOBEACHNS YEII0BEKA, OCYLIECTBIISIEMBIN ITyTEM
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aHanu3a HanOoJiee MHPOPMATUBHBIX YaCTHBIX MPU3HAKOB, XapaKTEPUCTUK BHEITHO-
CTH, BepOaThbHOTO U HEBEpOAILHOTO MOBeIeHUs [2]. PaznuuatoT Bu3yanpHBINA onepa-
TUBHBIN NPO(aIHHT M TEXHUYECKUH (TP MOMOIIN TEXHHUYECKUX CPEJCTB KOHTPOJIIS
MOBEJICHUS YETIOBEKA):

[Ipodatinep onpenensier COCTOSIHIE U HAMEPEHHS YeJIOBEKa BH3yaJbHO WU B XOJI€
ompoca. Opranu3yercs BEIOOpPOYHAS TPOBEPKA MACCAKUPOB MPH MPEAMOIETHOM J0-
CMOTpE, C IIENbIO BBISABICHUS HECTAHAAPTHBIX PEaKIMi HA HEUTpalbHbIE BOIPOCHI.
3ansTre MOA00HOH NesATeNIbHOCTEIO TPEOYETCsl MPOXOXKACHUE CIIEHUAIBHON MOATro-
TOBKH, TIO3BOJISIONIEH eTMHOBPEMEHHO aHATU3UPOBATh KOJOCCAIBHBIN 00BEM ITOCTY-
MaroImuii 0T codecequrnka HHMOOPMAITUU: €T0 BHEITHUN BU U OCOOCHHOCTH OJEHKIbI,
MPUHSATAS 1032 U XapaKTEPHBIE JKECTHI, XapaKTEPUCTHKH PEUH U UCTIONb3yeMbIe e/Iu-
HUIIBI ISKCUKH, XapaKTepHbIE PEaKIMi U MHOTOE JApyroe [2].

OmnepaTuBHBINA TPodaiTuHT maccaxupos B adpornoptax CIIA ocymecTBisercs de-
pe3 cucreMy noBeieH4Yeckoro anainusa naccaxxupoB SPOT — Screening of Passengers
by Observation Techniques. SPOT ucnonb3yeT aisi XapaKTEPUCTHKH JIOSIIBHOCTH
YeJoBeKa MHTETpabHbIE TTOBEJICHUECKIEe HHIIMKATOPHI, XapaKTepu3yoIllue YpOBHU
cTpecca, cTpaxa u joku. OCHOBHOM nelcTByromieit cmioi mpoekta SPOT sistoTest
crienuanuctel o aHanusy noseneHus BDO (Behavior Detection Officers), Busy-
ATHHO aHAJM3UPYIONINE NICHX0IMOIMOHAIBHOE COCTOSIHUE W HAMEPEHHs YeIOBeKa,
BBISIBJISIS M3 TTACCAKUPOIIOTOKA JIOACH, TIOBEIEHNE KOTOPBIX BBIACISETCS U3 00IIero
ypoBHs [3, 4]. SPOT npennasnadeHa sl BBISIBICHUS MOTCHIIUAIBHO OMACHBIX JIMY-
Hoctel. CylecTBYIOT U APyTrHe CXOJHBIE MO CBOEH HANPaBJIEHHOCTH MPOTPAMMBI
MTOBEICHYECKOH OLIEHKH YTPO3bI COBEPIIEHUS IpecTynHbIX nesHuii: BASS (Behavior
Assessment Screening System), BPRP (Behavioral Pattern Recognition Program),
BASC-2 (Behavioral and Emotional Screening System), TARR (Terrorist Activity
Recognition and Reaction) u ap. [5].

B 10 xe Bpems, BU3yanbHBIA NMpodailuar TpeOdyeT OOJBIIOTO HAINPSIKEHHS.
Crenpanuct He MOXeT pabotarh Oosiee 1 yaca 0e3 nepepbiBa. COOTBETCTBEHHO, BCE
OOJBIIYIO MOMYISPHOCTh TPHOOPETAIOT Pa3paboOTKU B 00JIaCTH TEXHHUYECKOIO MPO-
(hbaiimmHTa. ABTOMATH3AIUS CHCTEMBI MPOaNIMATA TTO3BOJIUT CBECTH K MUHIUMYMY
KOJIMYECTBO OIIMOOK, CBSI3aHHBIX C IPUBJICYCHHEM YEJIOBEYECKUX PECYPCOB.

1. Cuctema BMGpounsobpakeHUs Kak CpeacTBo
TexXHu4eckKoro npocannumHra

TexHonorus BuOpon300pakeHHs, MPUMEHUTEIHFHO K YEJIOBEKY, aHAIU3UPYET
JBUTATENbHYI0 aKTHBHOCTH (MUKPOBUOpAILIMK) TOJOBHI YeJOBeKa M MpeoOdpasyer
B PEeXHUME PEajJbHOIO BPEMEHH CBETOBOE BHICOM300pakeHHe 00BbeKTa B M300pake-
HHe, 00pa30BaHHOE HAKOIUICHHON MEXKKaIpoBOW pa3sHOCTHI0. BuOpomnszobpakeHue
OTpaykaeT CPEHIOI CKOPOCTh M3MEHEHHS BUICOM300pAKEHUS B KAXKJIOW €ro TOYKe,
paccunTaHHOH 3a oTpeAeICHHBIN TIepro BpeMeHu. [lomyyeHHbIe mapaMeTpbl MUKPO-
JIBIDKCHHUI TIPEo0pa3yroTCs B XapaKTEPUCTHKU TCUXO(PU3HOIOTHUECKOTO COCTOS-
Hust (I1DC) 3a cyeT BecTHOYISIPHO-dMOITMOHATLHOTO pediiekca [6, 7]. Texaomorus
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BUOpOHM300pakeHUs] 00bEAMHSIET BO3MOKHOCTH OMOMETPHUHU U TICUXOJIOTUH, TT03BOJIS-
€T COBMECTHO 00padaThIBaTh NapaMeTpbl CO3HATENIbHBIX OTBETOB U OECCO3HATEIbHOM
peakiuy Ha CTUMYJIBI OTIPOCHUKOB M XapaKTepH30BaTh 3Ty COBMECTHYIO 00padOTKy
eMHBIMU MaTeMaTH4YeCKUMH napameTpamu, otpaxkatoumu [1OC genoseka. [lomy-
YEeHHBIE TTapaMeTpbl BUOPOM300paKeHNUs, B BUEC HHTEIPAIBbHBIX NMPO(UIIEH, T03BOIs-
FOT TIpeACKa3bIBaTh IMMOBEICHNUE USIOBEKa B ONMKalitiee u oTmaqeHHoe Bpems [7, 8].

WelcomeEU — nannas nporpamma [9] ncuxo(u3noaoriueckoro TeCTUPOBaHMS
YeJIoBEKa OCHOBBIBAETCS HA TEXHOJIOIMH BHOpom3oOpakeHus. [Iporpamma coxep-
xuT 3 onpocHuka (Id_leu, Id leu2, Id leu3), xaxmplii U3 KOTOPBIX BKIIOYAeT B ceOs
13 mpocTeix BompocoB B ¢popmare otBeToB Jla / Her. Kaxzplit n3 BornpocoB aomos-
HeH cTuMYJIoM-(oTo. OnpocHUK coaepkuT 7 HerTpanbHbiX (1), 3 koHTposBHBIX (C)
u 3 peneBantHbIX (R) Bompoca. Ilepuon tectupoBanust 3,5 MUHYTHI. DTOTO BpeMEHHU
JOCTaTOYHO, YTOOBI OIPEEINTh 0JIaroHaIe)KHOCTH\ HeOJIaroHa1e)KHOCTh YEI0BEeKa.
PaccmoTpum noapoOHee, Kak JOCTUraeTcs Tako dPPeKT:

2. CTpyKTypa OnpoCcHMKa

B oTnuume oT KinaccMUecKou AeTeKUWHU JIKH, riae koHtpoubHbld (C) u pene-
BaHTHBIN (R) Bompockl o6pasyrot mapy [10], 31eck OHUM pa3elieHbl HEHTpalbHBIM
BorpocoMm (1): I*CIRI-CIRI-CIRI [11]. IlepBsIiii HeliTpansHbBIN Bompoc (I*) ompoc-
HUKa — BOIIPOC «Zeroy, MpH JanbpHeimei oopadoTke nanubix, [IOP Ha aTOT BOmpoc
He y4uuThIBaeTcs. JJaHHOe 00CTOSTENBCTBO CBSI3aHO CO CKOPOCTHIO MCUXO(HU3HOIOTH-
YECKOH peakLUu Ha CTUMYJI, & TOUHEE — CKOPOCTBIO €€ U3MEHEHUS IIPU MOSIBICHUI
HOBOTO CTHMYJIa, YTO OyJIeT TIOHATHO U3 JalbHEHIINX 00bscHerHnid. OOpaboTka moy-
YEHHBIX JTaHHBIX OCYIIECTBIISICTCS IBYMsI HE3aBUCUMBIMH CIIOCOOaMU:

Cnocod 1. TpaguoHHOE cpaBHEHUE peaKIny Ha KOHTPOobHEIH (C) 1 peneBaHT-
Helif (R) Bompockl, B peienax maps! (CpaBHEHHE CO3HATENLHOW M OecCO3HATEIhHON
peakuun). EctecTBeHHO, 4TO0 W KOHTpoJibHBINA (C) u peneBanTHHIN (R) Bompocsl
MPOBOLUPYIOT JOCTATOYHO CHIIBHYIO SMOLIMOHAJIBHYIO PEAaKIHIO (B CPAaBHEHHH C pe-
aknuei Ha HelTpanbHbIH (1) Bommpoc), HO TIPH OTCYTCTBUH CHMIATHH (MU MPUIACT-
HOCTH) K TEPPOPUCTUUECKUM OpTaHU3AIUAM, KOHTPOJIbHBIA (C) BOMPOC BHI3HIBACT
OONbIINH UHIUBHUYaTbHO-3HAYUMBIN MICUXO(QHU3HOIOTHIECKUN OTKIIMK, Y€M BOTIPOC
peneBanTHbIN (R). Benp, peneBanTHBIA BOMIPOC, Kak U CTUMYJI-POTO K HEMY, arlre-
JMPYET HEMOCPEACTBEHHO JAESITEIHLHOCTH TEPPOPHUCTOB, O KOTOPHIX MOTUTHUECKH
JIOSUTBHBIM Y€I0BEK OCBEIOMIIEH B IpEJesiax MUHUMYMa, JocTynHoro u3 cuer CMU.
Ero ncuxodusnonornueckas peakuusi Ha KOHTposbHbIH (C) Bompoc okaxkeTcs Ooree
WHTEHCHUBHOM, 9YeM Ha peneBaHTHEIN (R) (C > R), B cuity oTCyTCTBHSI IPUBSI3KU HHIU-
BHIYaJIHHOTO OIBITA K COACPKUMOMY pesieBaHTHOTO (R) Bompoca.

Cnocod 2. CpaBuenue, B npenenax mnapsl, [IOP na koutponsusiit (C) u HelTpab-
we1it (1), peneBanTtHbIi (R) 1 HeTpanbHEIH (I) BOMPOCEL. DTOT cOCcO0 XOPOIIo 3ape-
KOMEH/I0BaJ ce0sl B TEX CIIydasix, KOT/la YeJIOBEK YCHIICHHO IBITAETCS CKPBITh MPABIY.
CoxpsiTHE, UMUTAIUS WIIN CBEPXKOHTPOJIb 33 POSBIEHUEM SMOLIUN BO BpeMs TECTH-
POBaHUS MPUBOAMT K IMCOATaHCy MO CTENEHH MHTEHCUBHOCTH MCUXO(H3HOIOTHYE-
CKOM peakIMy Ha KOHTPOJIbHBIN U PEeJIEBAHTHBINA BONPOC. B ynpoiiieHHOM NOHUMaHUK
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ATOT MPOLIECC HATIOMHHACT OET uepe3 MPEIMSITCTBUE: IJie B KAYSCTBE MPEHITCTBUS
BBICTYIIAET MOMBITKA ITPEOJI0JIETH COMTPOTUBIICHHE, BEI3BAHHOE KOHTPOJIBHBIM HIH Pe-
JICBAHTHBIM BOIIPOCOM. B UTOrC, NOIBITKA UMHUTUPOBATH YCJIOBHO MPaBUJIBHYIO pEaK-
LIMIO0 HAa KOHTPOJIbHBIM MU peleBaHTHBII BONPOC, MPUBOJUT K 00IIEMY YXY/IIEHUEM
CaMOYyBCTBHS, yBEIHMUYCHUEM MOTpeOIIsieMOr dHepruu. BenencrBrue 3Toi MpUYUHbL
peakiis Ha HEUTPaJIbHBIA BOMPOC TOXKE OKA3bIBAETCS JIOCTATOYHO MHTEHCUBHOM.
ITo ananorum c MPBLKKOM: YE€EM BBIIIC MMPUIIIOCH IPbITaTh (CTeHeHB HCIIPUSA3HU, BbI-
3BaHHOW KOHTPOJIBHBIM HJIM PEJIEBAHTHBIM BOIIPOCOM), TEM C OOJIBIICH BBICOTHI HA/I0

nazath (peakuys Ha HEWTPaJIbHbIM BOIPOC).
C

PaccmMoTpuM KOHKPETHBIN ITpUMED:
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Puc. 1. MNpodunm KoMnoHeHTOB nonuTuyeckon bnaroHagexHoctn (U — BeccosHaTenbHas
peakuusi, C — cosHaTenbHas peakuusi, oteetbl JA/HET)
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AHanmm3 co3HaTeNbHON peaknuu (puc. 16) mMoka3pIBaeT, YTO HA BCE KOHTPOJIb-
ueie (C) u peneBanTHbie (R) BOMpoCH! yenoBek aj OTpUIaTeIbHbIE OTBETHL. B TO
e BpeMmsl, aHan3 Oecco3HaTeNbHOW peakuuu (puc. | @) mo3BoisieT BUACTD, YTO HE
Ha BCE KOHTPOJIbHBIC U PEJICBAHTHbBIC BOIIPOCH! Oblja monydeHa HeratuBHas [1OP,
a TOJILKO JIMIIIh Ha KOHTPOJbHBIE BOTIPOCk! (C), puc.1 6. CaMbIM HENTPUATHBIM OKa3aj-
csl 2-if KOHTPOJIbHBIN Borpoc (mopsiakoBbiit HoMep 6 C). IHTEeHCHBHOCTH peakliuy Ha
2-if KOHTPOJIBHBIN BOIPOC B 3 pa3a MPEeBOCXOAUT UHTEHCHUBHOCTD PEAKIIMK Ha JI000H
n3 peneBaHTHBIX (R) BorpocoBs. ITpu C > R M0KHO TOBOPHT, UTO YETOBEK JOCTATOTHO
HCKpEHHE OTBeYaj Ha KOHTPOJbHBIE BOIPOCHI M €r0 CO3HATEIbHAs PeaKIus 110 3Hade-
HUIO COBIIAIAET C peakiuel Ncuxo(ru3noaoruueckon (0ecco3HaTeNbHOM).

AHanu3upyercsi co3HaTellbHas U Oecco3HaTeNIbHasi peakysi Ha BOIPOCH! OIIPOC-
HuKa. becco3naTtenpHas peaknus 4dejgoBeKa SABISIETCS Hamboliee OBICTPOACHCTBY-
IolIei U onpenessionell Ipy IPUHSATHH PEeIleHUs] Ha OBICTPbIe CTUMYJIBL. Peakius
CO3HATeJIbHAs SIBISICTCS ONPEACISIOUICH ISl NPUHATHUS PELICHUH M0 OTJaJCeHHBIM
BO BpeMeHH cTuMynaM. O6a 3T mcuxo(Gu3noI0oTHIeCKIue MEeXaHH3Ma OTIPEICIITIOT
JIUYHOCTH Y€JIOBEKa, UCIOJIB30BaHUE TOIBKO OJHOMN COCTABIISIONIEH HE MOXKET Xapak-
TEpU30BaTh JIMYHOCTH [9].

Bbonee noapoOHO manHas uH(OpMALMs MpeIcTaBlieHa B HU(PPOBOM 3KBUBAJICHTE
ructorpamm, Bo Bkimanke CRI, pucynok 2. Paccmorpum moapo6Hee:

Cnoco0 1. Tpagunmonnoe cpaBHenue [1OP na xonTpoasHslil (C) U peneBaHTHBII
(R) Bompocsl, B npenenax napbl. YcpennenHas [IOP Ha KOHTposbHBIE BOIPOCH
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umeroT 3HaueHus (50%), a ycpennennas [1OP Ha peneBaHTHBIE BOIIPOCH UMEET 3HA-
gyeHue (21%). 3uauut [1OP Ha KOHTPOIBHBIC BOIPOCH! 0OJIbILIE Y€M Ha PEJICBAHTHBIC,
pesynbTar (Res) cBUAETEIBCTBYET O TOM, UTO 4YesoBek ToBopuT npasay (NDI) u sB-
JSIeTCsl MOJTMTUYECKH JIOSUTBbHBIM, HE CKIIOHEH K OKCTPEMHU3MY B KpailiHuX (opmax ero
MIPOSIBJICHUS T. €. TEPPOPU3MY.

Cmnoco6 2. CpaBuenue, Mexay napamu, [IOP na koaTponsHeni (C) 1 HEHTpab-
ueiid (Ic), peneBanthsiii (R) u Helitpanbublii (Ir) Bonpocsl. B cniocobe 2 ckiajbiBa-
10Tcsl [IOP Ha KOHTPONBHBIN U CIEAYIOIIMHI 3a HUM HEUTPaiIbHBIA BOIPOC, 3aTEM
ckiaapiBatoTcs [1OP Ha peneBaHTHBIN U ClenyOMUid 32 HUIM HEUTpaIbHbIM BOIIPOC.
[Tocne 3TOTO MPOBOAMUTCS CpaBHEHHE MOTYUYSHHBIX CYMM.

e v | cc EEEEE svl | sic) EEE] U sui Res  Res'
c | -10 | -100 | -100 | -100 | -40 [-100| 50 | 100 | 73 | 200 50 73 NDI  NDI
R 9 [-100] 22 [-100] 33 [-100| 21 [ 100 | 55 | 200 21 55
ic | 122 [ 100 | 50 [ 100 | 5 [ 100 23 | 100 NDI
ir | 28 [-100| 53 [ 100 [ -19 | 100 | 33 | 100

Puc. 2. Bknagka CRI, aHanua MN®P Ha koHTponbHbin (C), peneBaHTHbIN (R), HenTpanbHbIv (1)
BOMPOCHI.

YcnoBHble 0603Hadenus: U (1, 2, 3) — MNPP Ha 1, 2, 3 koHTponbHbif (C) unu penesanTHbIN (R) Bonpoc; C (1,
2, 3) — cosHaTtenbHbI otBeT JA/HET Ha 1, 2, 3 koHTponbHbIN (C) unm peneaHTHbIN (R); Ic — HelTpanbHbI
nocne KOHTPOSbHOrO; Ir — HerWTpanbHbIA Nocne peneBaHTHOro; Res — ycpeaHeHHbIN pe3ynstaT CpaBHEHNUS!
M®P Ha koHTponbHbIV (C) n peneBaHTHbIN (R) Bonpoc; Res’ — ycpeaHeHHbI pedynbstat cpaBHeHus MNMOP Ha
KOHTPOIbHBIV 1 CriedyoLmnii HenTparnbHbIN (IC), Ha peneBaHTHBIN 1 CneayroLWwni HenTpanbHbin (Ir)

B npusenennom npumepe cymma IIOP KOHTPOIBHBIN ¢ HEUTPaTbHBIMU COCTABIIS-
et 73%, a cymMMa pelieBaHTHBIX ¢ HEUTPaJIbHBIMHU COCTABIIET 55%, ciaeqoBaTebHO
BTOpasi OL[EHKa KOHTPOJIBHOI'O BOMpOca Takke Ooublie, yeM peiaeBanTHoOro (Res’).

Takum oOpa3om ObLIa MTpoOBeeHA IBOHHAS POBEPKA MOTUTHUECKOH JIOSITBHOCTH:
TPaTUIIMOHHBIM criocobom cpaBHeHus [IOP Ha xoHTpONBHEIH (C) M peneBaHTHBIN
(R) Bompocsl, B nipeaenax napsl (crnocob 1), u cpaBaenue [IOP Ha KOHTPOIBHBIH
(C) u neitrpanbubiit (1), peneBantHbil (R) n Hewtrpanbusbrii (I) Bonpocs (cmocob 2).
[lonyuennsie pe3yibTaThl coBnanu. [lo OKOHYaHWUM TECTUPOBAHUSA MPHU TOMOIIU
WelcomEU dopmupyercs 6a3a ganubix u3 11 ¢aiiioB, B KOTOPBIX CONEPIKUTCS MO
pobnas undopmanusa o auHamuke [1OC Ha NPOTHKEHUM BCEro TeCTUPOBaHUS ((aiii
Excel M) — undopmanus, 6e3ycioBHO ToJie3Has [ MpodaiaepoB B pelieHun
CIIOPHBIX BOTPOCOB. MOKHO OI[CHUTh COOTHOIIIEHHE HETaTUBHBIX (arpeccus, CTpecc,
TPEBOT'a) U MO3UTHBHBIX U (PU3HOIOTUYECKUX PEAKIUH (TOPMOKEHUE U HEBPOTH3M),
a TaK ke CTeNeHb MX BapuabeIbHOCTH/yCTONYUBOCTH.

3akno4yeHue

CoBpeMeHHbBIE CHCTEMbI 0€30IMaCHOCTH BKIIIOYAIOT PAa3IMYHBIC CPEICTBA HICH-
TU(UKALUU COCTOSIHUSI M HAMEPEHUI YellOBeKa C EeNbI0 MMPOrHO3a ero MOBEICHUSI.
WelcomeEU, na 6aze TexHOJIOTHH BHOPOM300paKEHUS, MOXKET pPAcCMaTPHUBATHCS
KaK OJIMH M3 COBPEMEHHBIX HHCTPYMEHTOB TEXHUYECKOT0O Mpodaiiyinara, ¢ JBOHHBIM
KOHTPOJIEM MOJIUTHYECKOHN JIOSUTbHOCTH.
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NCUXOPU3NONTIONTMYECKOE ®OPMUPOBAHUE MNMEPUOLA
MO3roBOM AKTUBHOCTU
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Annomayusn: Ilposedeno ucciedosanue usmeHenutl NCUXOPUIUOLOLULECKOU PeaKyuy npu
NepuOOUHecKom 8030€UCmeUY CIMUMYI08. YCmanoseneno, 4mo nepuoo npeovasieHus 6U3VaIbHbIX
U 6epOANBLHBIX CINUMYL08 NPU NPOGEOCHUU PA3TUYHBIX 8UA08 ONPOCO8 Co8nadaem ¢ gusuoiocuye-
CKOUl peakyueti yeio6exa Ha npeodvasisiemvie cmumyasl. IIpednodcena mooenb ncuxoPuuonou-
YecKoeo pecynuposans, GKIIOUAIOWAA COSHAMENbHYIO Peyayul0 PUIUON0UYECKUX NPOYECCO8.
Onpedenen ecmecmeenmbill pumm u nepuod mos2oeou akmusnocmu (IIMA) uenosexa, naxooswuii-
ca 6 ouanasone VLF (nepuoo 30—60 cexyno).

Kniwouesvie cnosa: subpousobpasicenue, huzuonocus co3Hanus, NCUXoQU3UOIO2US, CIMUMYIbL,
XpoHOOUONIO2UA, NEPUOD AKMUBHOCIU MO32d.

PSYCHOPHYSIOLOGICAL FORMATION
OF BRAIN ACTIVITY RHYTHM

Viktor Minkin', Mikhail Blank?2
TELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru);
2RNCRST named after academic A. M. Granov, St. Petersburg, RF.

Abstract: Changes in the psychophysiological response with periodic exposure to stimuli
were studied. Was established that the period of presentation of visual and verbal stimuli during
conducting various types of surveys coincides with the physiological response of the person to the
presented stimuli. A model of psychophysiological regulation, including the conscious regulation
of physiological processes, is proposed. The natural human psychophysiological rhythm and brain
activity period (PBA) are determined in VLF range (30—60 seconds period).

Keywords: vibraimage, physiology of consciousness, psychophysiology, stimuli, chronobiology,
brain activity period.

OcCHOBBIBasiCh Ha TEOpPHU XpoHOMA, co3aanHoi @pannem Xansoeprom [Halberg,
1987, bnauk M. A., brnank O. A., 2010], MOXHO NPEANONOXKUTH, UTO YHIOTCHHBIC
PUTMBI aKTHBHOCTH MO3Ta YEJIOBEKa MOTYT BCTPEYaThCS BO BCEX YaCTOTHBIX 30HAX
OMOJIOTHUECKNX PUTMOB — yibTpaauanHou (< 20 u), mupkaguanHoi u nHbpagnan-
HO¥ (> 28 u) [ Xetaryposa, 2010]. Mi3BecTHO, 4TO C TOMOIIBIO BHEITHUX BO3ICHCTBUH,
HampuMep, PUTMUUECKONH (POTOCTUMYIISIIUM BO BpeMsl MPOBEJEHUS SJIEKTPOIHIIE-
sorpadruu, BO3MOKHO THArHOCTUPOBATH HEKOTOpHIE 3a0oyieBaHus Mo3ra [Trenité,
1999, 2012]. IpyruM M3BECTHBIM METOJIOM MEPUOAMYECKOr0 BO3/IEHCTBUS HA TOJI-
CO3HaHHE YeJIOBEKa SIBJIACTCS HEOAHO3HAYHO TPaKTyeMas TEeXHOJoTus 25 xaapa
[Loftus, Klinger, 1992]. Onnako, co3HaTenbHOe (HhOpMHpPOBAHUE (PUZHOIOTHIECKUX
PUTMOB IO/ BO3/IEHCTBHEM TPEABIABISIEMBIX CTUMYJIOB JI0 HACTOSIMIETO BPEMEHH
ocTaéTcs MaIOM3Y4YCHHBIM SIBIICHHEM, HECMOTPS Ha TEOPETUYECKYIO M PAKTHUECKYFO
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AKTyaJIbHOCTh JaHHOHW MPOOJIEMbI MPU U3YUYCHUH CO3HAHUS WM MPOBEICHUM WHTEP-
BbIO. [Ipu aTOM paboThl Mo ¢u3nonoruu co3Hanus [Boring, 1933] u3BecTHHI J10cTa-
TOYHO JaBHO, @ CaM ATOT TePMUH ObUT BBeAeH B 30-X romax MPOIUIOro BeKa, eIie
JIO TIOSIBJICHHSI XPOHOOMOJIOTHHU, KaK CaMOCTOSTEJIBHOTO HAYyYHOTO HAIpaBJICHUS.
Takoke MUPOKO MPEACTABICHBI UCCIEIOBAHUS BapUAOCIIBHOCTH CEPJICYHOr0 PUTMA
[baeBckuit 1 ap., 2001; Shaffer, Ginsberg, 2017] B kauecTBe MEAUITUHCKUX U XPO-
HOOHMOJIOrHYECKUX ucchenoBanuit. Mccnenosarenn BapuadeIbHOCTH CEPACYHOTO
putma (BCP) nokasanu ciioxxHOCTh MEXaHU3Ma PEryJIsui CepACUHON NeATCIIEHOCTH
[baeBckuit u mp., 2001, Yubucos, 2018], BKiIrO4aromero pa3indHbie (pu3noIornye-
CKHE MPOIIECCHI U IBYX YPOBHEBYIO MOJICIIb PETYIUPOBAHUS, OJTHUM U3 KOMITOHCHTOB
KOTOPOU SIBIIIETCS MO3TOBasi akTUBHOCTH [baeBckuii u ap., 2001, dneitimman, 1999,
2014]. Oxnaxo, 6ompmHCTBO HccnenoBanuii BCP cocpenoToueHo Ha BHyTpeHHEH
perynsannu GU3N0IOTHISCKUX IPOIleccoB 0e3 yueTa paboThl COZHAHUS.

Lemnbro paboThI ABISETCS UCCIICOBAHKUE TCUXO(DU3HOIOTMUESCKUX U XPOHOOHUOJIO-
TUYeCcKuX (DaKTOPOB, BIUSAIOIINX HA MEPUOJI MO3TOBOH aKTUBHOCTH UYEJIOBEKAa B Ya-
CTOTHOM Juamna3one VLF.

[TepBoii 3amaueii naHHO# pabOTHI OBUTO BHENTHEE (POPMUPOBAHKE TIEPHOIA MO3TO-
BOH aKTHBHOCTH IPH MPEIbABICHUHA CTUMYJIOB OJU3KHUX I10 MEPHOIY MPEAbSIBICHUS
K €CTeCTBEHHOMY MEPHUOIY MO3TOBOI aKTHBHOCTH B YaCTOTHOM Juana3one VLF.

Hpyroii 3amadeit maHHON paOOTHI OBUIO BBISABICHHE SCTECTBEHHOTO TIEPHOA MO3-
FOBOM aKTMBHOCTHU B YaCTOTHOM JuamnazoHe VLF ¢ momompio TeXHOIOTHU BHOPO-
N300paskeHHs.

MaTepMan bl U MeTOAbI

B kagectBe npumepa ncuxou3noornueckoro GopMupoBanus GU3N0I0IrHIECKO-
IO PUTMa PaCCMOTPUM PE3YJIbTAThl TECTUPOBAHUS TPYNIBI 825 YUYCHHKOB CTapIIMX
KJIACCOB U CTYJIEHTOB 1IKOJ 1 By30B CII0 (Bo3pacT 15-25 neT) Ha BOMPOCH IpOorpamm
VibraMI ¢ onpocaukom Gardner12T [Munkun, Hukonaenko, 2017; VibraMI, 2019]
u Tpynmsl 210 yaeHuKoB ctapmmx kiaccoB mkon CII6 (Bo3pact 15—17 neT) Ha BO-
npockl mporpamMm PsyAccent ¢ onpocaukom T12 [PsyAccent, 2019], npoBeaenHoro
B 2017-2018 rony. TectupoBaHue npoOBOAMIOCE HA KOMIIBIOTEPAX € MPOLECCOPOM
IntelCore 17, ¢ Be® kamepoit Microsoft LifeCam Studio ¢ dopmarom m3zodpaxenus
640 x480. OcBeneHHOCTh TECTUPYEMBIX HaxoAwmsiochk B mpezenax (500-700) mrokc,
roJI0Ba UCHBITYEMOI'0 IO TOPU30HTAIM cocTaisiia He MeHee 200 21eMeHTOB, IToKaza-
TeJIb KauecTBa n3oOpakeHus B nporpammax VibraMI u PsyAccent npessiman 80%.
JITTETbHOCT Ka)KIOTO TECTUPOBAHHUS COCTaBIIsIa IpuMepHO 380 CeKyHI.

B xadecTBe mpuMepa ecTeCTBEHHOTO (GOPMHUPOBAaHHS (HUZHOIOTHUECKOTO PUT-
Ma mpuBeneHbl pe3ynsTaThl 100 TecTupoBaHuil B mpoiecce paboTsl 5 omepaTopoB
(hotomurorpadum (o 20 TecTHpOBaHUH Ka)XIOTO OIepaTopa) Ha HECHHXPOHHO BO3-
HUKaroe cTuMyJibl. KoHTpollb paboThl ONepaTopoB OCYIIECTBISUICS MPOTPaMMOK
VibraMed [VibraMed, 2019], Bo3pacTt onieparopoB 30-59 net, TecTHpOBaHKE TPOBO-
nunoch B 2019 roay. TectupoBanue NpoBOAUIOCH HA KOMIIBIOTEPAX C MPOLIECCOPOM
IntelCore 17, ¢ Be6 xamepoit Microsoft LifeCam Studio ¢ ¢opmaTom m300paskeHHs
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640 x480. OcBeleHHOCTh TECTUPYEMBIX HaxoAmioch B npezenax (500—700) nroxc,
roJI0BA MCIBITYEMOr0 MO TOPU30HTAIM COCTaBisuia He MeHee 200 3JeMEHTOB, MOKa-
3aTellb KauecTBa n300pakeHus B mporpammax VibraMed mpessiman 60%. Jnurens-
HOCTB Ka)KJIOTO TECTUPOBAHUS COCTaBisIa mpuMepHO 380 ceKyHI.

Pe3synbTaTthl TECTUPOBaHUMA

B mpouecce tectupoBanus nporpammamu VibraMI u PsyAccent ucnbiTyeMbiM
MPEIbSIBISIIOT CTUMYJIBHOE U300pakeHNEe U TEKCTOBYIO MH(POPMALHIO, HA KOTOPbIE
OHHU (B TCUCHHE BPEMEHH NPEABSBIICHNUS) TOJDKHBI 1aTh 0TBET B popmate [la/Het nim
MIPOUTHOPHUPOBATH OTBET Ha MPEbSIBICHHBIN Bonpoc. Bpems npeabsBiieHns Kaxa0ro
BOIIPOCA COCTABISICT NPUMEPHO 16 CeKyHI M MMEET He3HAYUTEIbHbIC KOJICOaHUs OT
BOIIPOCA K BOIIPOCY, TAK KAK [UINTEIILHOCTh NPEABSIBISIEMON TEKCTOBOH HH(POPMALIUU
HEMHOTO oTjin4daercs (0T 5 ¢JI0B MUHMMAaJIBHOTO Borpoca, 10 10 ci1oB MakcuMalb-
Horo Bonpoca). IIporpammer VibraMI u PsyAccent oTIH4aioTCsi CMBICIIOBBIM COJEp-
xaHueM Borpocos [VibraMI, 2019; PsyAccent, 2019], oqnako nepuoj u3MeHEHUS
(PM3MOTOTUYECKUX MapaMeTPOB, BBISBICHHBIM yKa3aHHBIMH MPOTPAaMMaMHU U TPEJl-
CTaBJICHHBIN Ha pucyHKax 1 W 2, oka3zancs NpUMepHO OJMHAKOBBIM (34 ceKyHbI A
VibraMI, 30 cexynn mis PsyAccent) u mpuMepHO paBHBIM BPEMEHH MPEIbIBICHUS
IBYX BOIIPOCOB (32 cexyHABl). YCpeaHeHNE MaHHBIX CIIeKTporpaMM obpadotku FFT
MPOBOJIMIIOCH IO cpeHuM (Avg) u MmeauanHbiM (Median) 3HaUYCHHUSM, MTOJTYYCHHBIM
MpH KakJIOM TECTUPOBAHUHU.
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Puc. 1. OnpeneneHune nepuoga nameHerus NMPC ¢ nomowbio FFT no 825 TectnpoBaHui,
npoBedeHHbIX nporpammoi VibraMl
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Puc. 2. Onpegenenue nepuoaa nameHeHus NMAPC ¢ nomowpto FFT no 210 TecTupoBaHuii,
npoBedeHHbIX Nnporpammoin PsyAccent

JuckpeTHOCTh onpeaeseHusi oTcueToB nepuoja meroaoMm FFT no umeromumces
JAHHBIM B JlMana3oHe MaKCHMMyMa COCTaBJisuIa MPUMEPHO 4 ¢, MO3TOMY CleayeT
CUMTaTh, YTO MAKCUMYM Ha rpaduke 1, cocrapnstomuii 34, ¢ saBuseTcs OmmKamm
OTCYETOM K IIEpHOY NPEABABICHUS CTUMYJIOB, BKIIOUAIOIINX [IPEIbSIBICHUE 2-X BO-
npocoB — 32 ¢ [Minkin, Myasnikova, 2018]. Makcumym Ha rpaduke 2 COOTBETCTBY-
et nepuoay 30,91 cekynna, cienyronui orcuet nepuojaa 34 cexyHabl. Takum 00-
pa3oM, ¢ TOYHOCTHIO B IpeAesiax oxHoro auckpera oopadotku FFT, 06a Mmakcumyma
Ha rpaduKax COBIAJIM C IEPHOAOM IPEABbSIBICHUS CTUMYJIOB U, CIEI0BATEIbHO, IIPU
MIPOBEJIEHUH ONPOCOB MPOTPAMMAMH C PA3TUYHBIM COJIEpKaHHEM BOIIPOCOB, MEPHO/T
n3meHeHns [1OC ucnsITyeMbIX He 3aBUCUT OT COJEPKaHUS BOIIPOCOB, a OIPEEIIsIeT-
Csl BHELLIHUM PUTMOM IIPEIbSIBICHHS CO3HATEIBHBIX CTUMYJIOB.

Ha pucynke 3 npuBenena cniekrporpamMma FFT, momyueHHast mpu KOHTpOJIE oriepa-
Topa nporpammoii VibraMed 3a ananornunoe Bpems 380 cexynn. Pabora oneparopa
[IpeayCcMaTpHUBaET MOABICHNE HECUHXPOHNU3UPOBAHHBIX (0€3 ONpeelIeHHOTO epruoia
MPEeIBABICHUS) CTUMYJIOB, TO €CT PEaKIHsI Ha CTUMYIIBI MOKET BOSHHUKATh B MIPOU3-
BOJIbHBIE MOMEHTBI BPEMEHHU.

WHTepecHo OTMETHTH, YTO IPHU TECTUPOBAHHUU ONEPATOPOB (GOTOIUTOrpaduu
B mpouecce padoThbl ¢ MPOU3BOJIBHO BO3HUKAIOIIMMHU CTUMYJIAMHU NIPOU30ILIO SIBHOE
CMEIIeHNEe MaKCUMyMa IMepruoja B CTOPOHY 0ojiee HU3KUX YacTOT MO CPAaBHEHHIO
C TECTUPYEMBIMH, KOTOPBIM IPEABIBIAINCH CTUMYJBI C NEPUOAOM 32 CEKYHJBI.
MaxkcnmanbpHOe 3HadeHne criektporpamMMbl FFT Ha rpadmke 3 cooTBeTCcTBYET Iepro-
my 56,67 cexyHA Uil OTCUeTa CPEeIHUX 3HAUYCHUHA U 48,57 I OTCUETOB MEIMAHHBIX
3HAYCHU.
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Puc. 3. Onpenenexune nepuoga nameHenuns NOC c nomowybto FFT no 100 TectupoBaHmsm
onepaTopoB, NpoBeAeHHbIX nporpammont VibraMed

O6cyxaeHne pe3ynbTaToB U AUCKYCCUA

B xojie nmpoBeIeHHBIX UCCIICIOBAHNI aHAJIU3 U3MEHECHUS (DU3HOIOTHYECKOTO CO-
CTOSIHUSI UCTIBITYEMBIX OTPENEeIsIICS TeXHOJOoTuel BuOpon3oOpaxeHnus [MUHKHUH,
ITam, 2000; Munkws, 2007; 2018, braak u ap., 2012]. McusITyeMblii Hax0aHICs
B KBa3UCTAI[MOHAPHOM COCTOSIHMH, MIPAKTHUYECKH HE COBEPINA HUKAKUX JBUKCHHUIA,
TOJIBKO HAOJIFO/Ial 32 MOSBIISIFOIIMMHUCS Ha SKpAaHE MOHHUTOPA BOIIPOCAMH U CTHUMYJIa-
mu. CrnenoBaTenbHO, pU3HIecKasi aKTUBHOCTh UCTIBITYEMBIX Obla OJMU3Ka K HYJIO,
(PM3HOJOTUYECKYI0 AKTUBHOCTh MOKHO YCJIOBHO CUMTATh MOCTOSSHHON BEJIMYMHOM,
MMEIOIICH MepHOIUIYCCKUE KOJIeOaHUsl, CBA3aHHBIC C MPOTEKAaHUEM €CTECTBEHHBIX
(PU3MONOTHYECKUX TPOIIECCOB B OpTraHW3Me 4YeJIOBeKa (JbIXaHWe, CeplIeYHbIe CO-
KpaIeHus u T. 11.). HecTaOMIbHON BEMMUNHON (BIUAIOMICH HA METAOOTN3M) SIBIISLIICS
TOJIBKO MO3r0OBasi aKTUBHOCTb, KOTOpAsi pearupyeT Ha peIbsBICHHUE (M POIIaJaHIE)
HOBBIX CTHMYJIOB ¥ BOIIPOCOB HCIBITYeMOMY. JIOTHUHO TIPENIOI0KHUTh, YTO MPETb-
SIBJICHHE HOBOTO CTHMYJIa UCIBITYEMOMY JIOJDKHO BBI3BIBATH YCHJIEHUE TIPOIIECCOB
BOCIIpUATHSA U 00pabOTKH MHGOPMAIMK B MO3T€ YEJIOBEKa M yBEIMUYEHHE MOTPEO-
JIIeMOU YeJIOBEKOM DHEPTHH, @ MOCJIE OTBETA HA IMOCTABJICHHBIM BOMPOC JOKHO
HaOJII0aThCs 3aMeJUICHUE CO3HATEIbHBIX IPOIECCOB MBIIUICHHUS U YMEHBIICHUE
noTpebsieMoit sHepruun. Tak Kak MO3T YelIoBeKa SIBIAETCS OCHOBHBIM ITOTPEOUTEEM
kuciiopoaa [Tamap, 1976], To yBelndeHUE HHTCHCUBHOCTH PabOThI MO3Tra JIOJKHO
OBITH 3aMETHO IO YBEIUYCHHIO MOTPEOJICHUS YHEPTrUU BCero opranm3ma. Mcexoms
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13 YKa3aHHBIX PaCCyXJICHHUH, MOKHO OBLIO MPE/IOIOKUTh, YTO TIEPUO U3MEHEHUS
(hM3MOIIOTUIECKOTO COCTOSIHHS YeIOBEeKa JIOJHKEH COBIAATh C BPEMEHEM Ipelb-
SBJICHUS OJHOTO BOIMPOCAa M CTUMYJa HcIbITyeMoMy. OmHAKO, U3 MPUBEICHHBIX
Ha pucyHkax | u 2 rpadukax Mbl BHIUM, YTO 3TO He TakK. B mpoBeneHHBIX paHee
uccnenoBanuax [Minkin, Myasnikova, 2018] moka3aHo, 4TO MpeIbsBICHHE KakK-
JOTO OTAenbHOTO cTuMyna cMmemaer [IDC genoBeka B CTOPOHY OT €CTECTBEHHOTO
PaBHOBECHOTO MCUXO(PU3ZNOIOTHIECKOTO COCTOSIHUS, a IPEAbSIBICHUE CICIYIOIIEro
ctumyna cmemiaer [IOC B oOpaTHOM HarnpaBieHuu. Eciiu paccmaTpuBaTh U3MEHEHUE
[N®C B ocsax uapOpManms — sHEprus (HHPopmaronHas ) PpeKTHBHOCTh PYHKIIH-
OHUPOBaHUsI (PU3UOJOTHUECKUX CUCTEM — TOTpeOIIsieMast 4eJI0BEKOM JHEPTHs), TO
MpH NPEAbIBICHAH 3HAYHMBIX BOIIPOCOB ObLIa YCTaHOBJICHA OOpaTHAast KOPPEIsIus
MeX 1y HHGOPMAITMOHHBIMH M SHEPTETHIECKUMH ITapaMeTpaMu UCTIBITyeMoro [MuH-
kuH, 2018]. UMeHHO Takoit MeXaHU3M ICUX0()U3UOTOTHISCKON PETYIISIITIH IIPUBOIUT
K ToMy, uTo nepuoj uzmeHeHus [IOC cocrapisieT BpeMst peabsBICHUS JIBYX BO-
MIPOCOB-CTUMYJIOB, IPUYEM HACTPOMKa (PU3MOJOTHYECKHX MEXaHU3MOB Ha BHEIIHUN
PUTM MPOUCXOANUT MPAKTHUYECKH MIHOBEHHO, ITOCIIE TIPEIbIBICHUS TIEPBOTO BOIIPO-
ca-ctumyIa. IHTepecHO OTMETUTh, YTO €CTECTBEHHbBIE (DU3MOIOTHUECKUE MPOIECCHI
(UCC, npixaHue) OKa3bIBAIOTCS MTPAKTUYESCKH HE3aMETHBI Ha (DOHE pabOThI CO3HAHUS,
KOTOpOE HaBs3bIBAET CBOW PUTM paboTe BceX Gusnonorndyeckux cuctem. Ilomyqaercs,
YTO UMEHHO TPOIECCHl CO3HAHUSA (TICUXUKH) SBISAIOTCS B TaHHOM CIIy4ae TUPHKEPOM
paboThl GU3NOTIOTHYECKUX CUCTEM, T. €. IPUPOAA Jlajla MO3Ty IpaBa PacropsHKaThCs
pecypcamu OpraHnu3Ma 1o CBOEMY YCMOTPEHHUIO.

B mpensinymux uccnenoannsx BCP mpodeccopom dDreiimmanoM ObLTO ycTa-
HOBJICHO HaJIMYHE 3aMETHOI0 MaKCHMMyMa Ha criekTporpammax ®@ypse B Jnara3oHe
VLF (very low frequency) ¢ mepuomom, Haxonsmmumcs B auamna3one 30—60 cexyHI
[@rneiimvan U ap., 2014 a, b]. Ilpuuem @ieiimimaH CBSA3BIBAET ATOT MaKCHUMYM
¢ paboToi MO3ra M MCUXOSMOIMOHATHHBIM COCTOSHHEM, a aHaJU3 MPOBOJIUT IS
MEAMLIUHCKOW AMArHOCTHKHU HUCCIEIYEMBIX MallMeHTOB B 3aBUCUMOCTH OT UX (PyHK-
LIMOHAIILHOTO COCTOSIHHS.

B mannoit pabote MBI aHATM3UPOBANTH HE MEIUIMHCKHE MOKA3aTeNN HCIBITY-
€MBIX, a UX CO3HATEIBHYIO M TCUXO(HU3NOIOTHIECKYIO PEaKIUI0 Ha Pa3InYHbIC
CMBICIIOBBIC CTHUMYJIbI, YTO TIO3BOJISICT BBIIBUHYTH LICJIBIA PsiJl HOBBIX THIIOTE3.
Paznuynas dhopma u BenmmuMHA MaKCUMyMa Ha CIEKTporpamMMmax s cBoOOIHOTO
Y HaBS3aHHOTO PUTMa IMOKAa3bIBAET, YTO MO3T YEJIOBEKA MOXET IOJICTPAanBaTHCS
[0J] YaCTOThI MPEIAbSIBICHUS BHEIIHUX CTUMYJIOB, €CJIM MEPHUOJ IMPEIbSIBICHUS
CTUMYJIOB MEHEE €CTECTBEHHOTO MEPUO/Ia PETYIISINA MO3TOBON aKTHBHOCTH, KOTO-
phIit 00b19HO He TpeBbimmaeT 60 cexyHa. [Ipn akTuBHON padoTe MO3ra IPOUCXOIUT
€CTECTBCHHAs ICUXO(PU3NOIOTHYECKAs PErysiust paboThl MO3Ta, HE JOITyCKaIoIast
aKTUBHOM paboTsl MO3ra B TeueHue nonynepruoaa — 30 cekyna. Opranusm 4enoBe-
Ka UMEEeT YTO-TO aHAJOTHYHOE TPA(UTOBBIM CTEPIKHSIM, HE AOITYCKAIOIINM MIEPETpeB
AIEPHOTO peakTopa, (pu3noJoTHdYecKkne NPUINHBI JaHHOTO SBJICHUS MOTYT OBITh
JOCTaTOYHO CJIOKHBIMHU, HO Camo SIBJICHHE MEPHOJUYECKONH MO3TOBOM aKTHBHOCTH
CJeAyeT CUYUTATh IOKa3aHHBIM. BO3MOXKHO, 3TOT MPOIECC HOCUT MPHOOPETEHHBIH
XapaxkTep, ONpeAeNsieTcs] AMHAMUYECKUMH CBSI3SIMH B MO3T€ YEJIOBEKa W HE UMEET
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JKECTKUX ABYXKOHTYPHBIX PETYSIHUOHHBIX MEXaHU3MOB, MPEAiaraeéMbIX UCCIEI0-
Baressimu BCP [baeBckuii u np., 2001, @neiimivan, 1999, 2014]. UccnenoBanue au-
HaMHUKH pabOTHI MO3Ta TEXHOJIOTHEH BHOPON300paKCHUS TIPH Pa3TUIHON MO3TOBOM
AKTUBHOCTU MOKET YCTAHOBUTH MEXAHU3M PUTMUUYECKOW aKTHBHOCTH MO3Ta, TaK
KaK TEeXHOJIOTUSI BUOPOM300paKeHHsI HUKAK HE O'PaHHYMBAET MO3TOBYIO HATPYy3KY
HCHBITYEMBIX.

EcrectBenno, uto mepuoa Mo3roBoii akTuBHOCTH (IIMA) mmeeT ompeneneHHyIO
BapuabenbHoCcTh (kak UCC) miis Kaxa0ro 4elloBEeKa U 3aBUCUT OT MHOXKECTBA (ak-
TOpoB. B mpoBeeHHBIX UccaeaoBaHUAX OH cocTaBisia 40—50 cekyHa B HOpME ISt
cBOOOMHOTO puTMa. [IpeabsiBiIcHIE BHEITHUX CTUMYJIOB (HABS3aHHBIA PUTM) MOXKET
HecKoJIbKo u3MeHuTh [IMA, HO ckopee Bcero, OH OyjieT HaxoauTcs B nuana3zone VLF
ot 30 no 60 cexyna. MccnenoBanue 3aBucumocteid [IMA oT pa3nuyHbIx GakTopoB
MOJKET OBITh MPEeIMETOM JAbHEHIINX HCCIeT0BaHu. MBI cunTaeM, 9TO B OTIHYNE
oT 4acToTsl cepaeuyHbix cokpamenuit (UCC) mis 6osiee HU3KOYACTOTHOTO Tpoliecca
AKTUBHOCTH MO3Ta IeJIeCO00pa3HO ero XapakTepU30BaTh HMEHHO MEPUOJIOM, a He
94acTOTOM, IIOATOMY U TIpeJTaraeéM BBECTH B 0OpaIieHre TEPMUH — ITePHOJ] MO3TOBOM
aktuBHOCTH min [IMA.

Hcropus u3yueHus mynbCOBOM aKTHBHOCTH HacuuThiBaeT Oosiee 5000 neT, ucro-
pUsl U3YUEHHSI MO3TOBOM MEPUOAUYECKON aKTUBHOCTH TOJIbKO HauWHaeTcs. bonee
TOTO, UCIONIb30BaHNEe TepMuHa [IMA TO3BOJISET MUCTAaHIIMPOBATHCS OT TPAJAULIMOH-
HBIX YaCTOTHBIX AJIeKTpodHIedatorpapuueckux auamnazonoB 1-50 ' (nenbra, TeTa,
anbga, 6erra, ramma) [Tatum, 2014], KoTOpbIe XapaKTEPU3YIOT TEKYILYIO aKTUBHOCTD
MO03ra, a He ero XpOHOOMOJIOTHYECKHEe N3MEHEHHUSI aKTUBHOCTH. BO3MOXKHO, TaHHAs
TEXHOJIOTHS TIO3BOJIUT COBITHCSI MEUTE MHOTHUX PYKOBOIUTENICH U MO3BOJIUT TUCTAH-
[IMOHHO ¥ OECKOHTAKTHO KOHTPOJIUPOBATH MPOIIECC YMCTBEHHOT'O TPY1a paOOTHUKOB.
Jloru4HO MPENIoNOKUTh, YTO aHAJIOTHYHO TOMY, KaK (U3HuecKas Harpys3Ka BBI-
3BIBACT YBEIWUCHNE YACTOTHI IMyJIbCa, TO YMCTBEHHAsI HArpy3ka IOJKHA BBI3BIBATH
YMEHBUIEHUE MEPHOJIa MO3TOBOM aKTUBHOCTH. [IpakTHueckoe moaTBepkaeHUE ITON
3aBUCHMOCTH OBLIO TIOJIYYEHO B paboTe mocBAMEHHON n3yuenuto [IMA nipu paznud-
HBIX MO3TOBEIX Harpy3kax ucmeityemoro [Kawamun, 2019].

BbiBoabl

[IpuBeneHHbIe TaHHBIE TPAKTHYECKH MITHOBEHHON HAaCTPOWKH (DPM3HOIOTHUECKHIX
MapaMeTpoB YeJOBEKa Ha BHEIIHUN HaBS3aHHBIH PUTM C IIOMOIIBIO IIPOIIECCOB CO3HA-
HUSI IPEJCTABIIAIOT ONPEICICHHBI UHTEPEC, TAK KaK PACKPBIBAIOT aJaNTalllOHHbIE
BO3MOXKHOCTH YeJIOBEKa OT BHEITHUX BO3AeicTByromux (akropos. [lomyueHnHbie
NBYMsI He3aBUCHMbIMU TexHoorusMu (BCP n BuOponzoOpakeHrem) J1aHHbBIE O Tie-
pHoJie MO3rOBOI aKTUBHOCTH MOATBEPK/IAI0T HEOCTIOPUMOCTD JAHHOTO SIBJICHUS, HE-
CMOTpsI Ha MaITyto m3BecTHOCTh [IMA 1o HacTosmero BpemeHu. iHTepecHO 00paTnuTh
BHUMAaHHME Ha HEJIOCTAaTOYHOE BHUMaHue K auana3oHy VLF co cTopoHbI 10CTaTOYHO
pacnpoCTpaHeHHBIX U JaBHO U3yUEHHBIX AIIEKTpodHLEehanorpapuIeckux uccieoBa-
HUH, COCPEIOTOYSHHBIX Ha 00JIee BHICOKOYACTOTHBIX JUAITa30HaX, TOKA3bIBAIOIINX HE
XPOHOOHOJIOTHYECKHE MPOIIECCHI, a TEKYIIYI0 MO3TOBYIO aKTHBHOCTb.
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ViMeHHO NOBBINIEHHAS! YyBCTBUTEIBHOCTh U MHPOPMATHUBHOCTH BECTHOYIISIPHOM
CUCTEMBI, Kak HHTerpasibHON xapakTepucTuku [1OC [Munkus, 2018], no3BossieT Bu-
3yalIu3upoBaTh HHTErpaitbHble n3MeHeHus [IOC cMHXpOHHO ¢ M3MEHEHHEM BHEITHHUX
(aKTOpPOB ¥ aBTOHOMHBIX XPOHOOMOJIOTHYECKHX MPOLEeccoB. M3MepeHne KpoBOTOKa
B MO3r€ OKa3bIBAETCS CIIMLIKOM CIIOXKHBIM Ul HA0Opa AOCTOBEPHOM CTAaTUCTHKH Ha
0O0JIBIIOM KOJIMYECTBE HCIBITYEMBIX M BBISIBICHHS IIyJbCOBOM aKTHUBHOCTH MO3ra
[Butler, 2017], a ucciaenoanue BCP u DKI' 00bIYHO MPOBOJAT HA IJIEKTPOJAAX, OT-
pakalomMx oOLIMi KPOBOTOK, a HE MO3TOBYIO aKTHBHOCTb. IIpu 3TOM UcHbITYeMbIe
(marueHTsl) Tpu poBeeHnH MeaunuHCKux uccienoBanuii (331 u OKI') oObraHO
HaxonATCs B pacciabIeHHOM COCTOSHHMH W HE MMEIOT 3HAYMMOW MO3TOBOM aKTHB-
HOCTH, YTO TakKKe MpPEemsITCTBOBalO ycTraHoBieHHIO dddexta [IMA panee. Takum
o0pasom, cienyeT MPU3HaTh, YTO MOCTABICHHBIC 3aa4l JaHHOTO UCCIICIOBaHMS BbI-
IIOJIHEHBI, a BBISIBJIICHHBII IEPHOJL MO3TOBOM aKTUBHOCTH SIBJISIETCSL OAHOM 13 0a30BBIX
MCUXO(QHU3HOIOTUIECKUX XapaKTEPUCTHK YETOBEKa
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Abstract: Described a study of changes in the psychophysiological responses for different
sequences of stimuli. Calculated the dependences of the probabilities changes for the
psychophysiological responses direction for a line-opposite questionnaire and a line-similar
questionnaire. Given correlation matrixes of the psychophysiological responses for various
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CoBpeMeHHas ICUXO0PU3UOIOTUS IPEAIOIaraeT, YTo IOCIeA0BaTEILHOCTD IPeab-
SIBJICHUS CTUMYJIOB JIOCTaTOYHO Ba)KHA JUIsI KOPPEKTHOTO aHalIM3a MOCIeAYoNei
ncuxodusnonoruueckoit peakuu [Bauer, 2006; Anekcees, 2011]. Paznuunbie uccie-
JIOBaTEJIM MpeIaraloT pa3HooOpa3Hbie (OPMBI OMMPOCHUKOB, BKIIOUYAIOMIMX BOIPO-
Chl UMEIOLIME Pa3IMYHYI0 3HAUMMOCTh IJis ucnbiTyeMoro [Bauer, 2006; Anekcees,
2011]. Hambomee pacmpocTpaHEHHOH B MHpE SBISCTCS MOIXOM C MPEIbIBICHUEM
30H cpaBHHTeNbHOro TectupoBanus (ZCT), npennoxennsiii Knusom bakcrepom
B 1961 rony [Backster, 1961; Bauer, 2006]. [leficTBUTEIbHO, €CIH pacCMaTPUBATh
JETEKLHUIO JUKU C TOUYKH 3PEHUs] COBPEMEHHOI TEOpUU M3MEPEHUH, TO METO, BKIIIO-
YaIOU[Ui CpaBHEHUE PEaKIWW Ha PeJIeBAaHTHBIA U KOHTPOJBHBIN (CPaBHUTEIHHBIN)
BOTIPOC CIIEAyeT OTHECTH K METOJaM ypaBHOBEIICEHHOT'O MPeoOpa3oBaHusl, KOTOPHIE,
B 001IeM cilydyae, UMEIOT TOYHOCTh BBILIE, YEM HU3MEPHUTEIbHBIE METObI MPSIMOTO
npeoOpaszoBanus [Hosunkuit, 1975]. B Hacrosmee BpemMs pa3zpaboTaH IETbIH P
CTaHAAPTOB, MOCBAMEHHBIX aeTeknuu Jku [ASTM E2386-04, 2017] npu stom
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y NCUXO(U3HONIOTHYECKON JETEKIUH JDKU €CTh OOJBIIOE KOJUYECTBO KaK CTOPOH-
HUKOB, TaK U IPOTHBHUKOB, YOSIKICHHBIX YTO COBPEMEHHAs JETEKIUS JDKU HE UMEeT
HAYYHBIX 000OCHOBAHUH M TOYHOCTHBIE XapaKTEPUCTUKHU, TIPUBOUMBIC CTOPOHHUKAMHU
JETEKLINH JDKH, HE COOTBETCTBYIOT ACHCTBUTEIBHOCTH, a pelieHne 00 0OHapyKeHUU
JDKU SIBJISICTCSI CYOBEKTUBHBIM M 3HAUUTENIFHO 3aBUCHT OT JMYHOCTH IKCIEpTa, Mpo-
BogsmeTo TectupoBanue [Maschke, 2018; Anekcees, 2011]. Caexyer npusHaTh, 9TO
MHOTHE JIOBOJBI MPOTUBHUKOB JETEKIIMH JDKHU BBITJISIAT JOCTATOYHO yOeAUTEeNbHO,
0oJbIIas 4acTh HAy4YHBIX MYOIMKAUN MO AETEKIHH JIKM HOCHUT JEKJIapaTUBHBIN
XapakTep W He MMEeT CTaTUCTUYECKUX HAy4YHBIX MOATBepkaeHui [Maschke, 2018,
Bauer, 2006]. Hecmorpst Ha 370, ncuX0(pU3HOIOTHYECKAs ACTCKIUS JDKH YCISIITHO
pa3BHUBaeTCs, 3aKIIOYCHUS MONUTPadoIOroB MPUHUMAIOTCS CyJJaMUd MHOTHX CTpaH
Y TIPUHOCSAT MPaKTHYECKHe pe3ynbTarhl. Llenbio maHHOi paboThI SBISETCS PaccMo-
TpeHue BOIpOca NETEKIUU JDKA C TOUYKH 3PEHUS (PU3UOJIOTHH CO3HAHUS YeTIOBEKa
[Boring, 1933] u onpezelieHne CTaTUCTHYECKUX 3aKOHOMEPHOCTEH MpHU MPEIbsiB-
JICHUH Pa3IMYHBbIX CTUMYJOB. Sl HAaACIOCh, YTO MPOBEACHHBIC HAMH HCCIIECIOBAHUS
MO3BOJIAT CAENaTh NCUXO(DHU3NOIOTHIECKYIO AETEKIIUIO JDKH 0ojiee 000CHOBaHHOMN
C HayYHOU TOYKH 3PEHHsI, & HCIIOJIB30BAHNE TIOTYYCHHBIX PE3YIbTATOB MOBBICUT TOY-
HOCTB TIPY TIPOBEJICHUN MPAKTUYECKUX TECTHPOBAHUH.

Mcuxodumsnonornyeckas peakums Ha CTUMYIIbI.
HemHoro Teopum

[IpakTudecku, Bce COBpeMEHHBIE pa3pabOTINKHN U UCCIEOBATENN JETEKIIUH JDKU
yOeXIECHBI B TOM, YTO JIOKb MPEJCTABISICT COO0M MOCTATOYHO CIIONKHOE TICUXO(H-
suonoruueckoe cocrosaue (IIDC) [Ekman, 2016], koTopoe uMeeT MHOXKECTBECHHbBIE
(u3HoNOrMYecKre IPOSBICHHS 1 MOKET OBITh BBISIBIICHO IIPHU CPABHEHHUH C HOPMAIIb-
HBIM TICUXO(U3UOTOTUIECKIM COCTOSTHIEM WJIU NP MPEIBSIBICHUN CPABHUTEIIBHBIX
ctumyJioB. OCHOBHOW aKCMOMOM MJIM THIOTE30H MCUX0()U3MOIOrHUYeCKON IETEKIIUN
JOKU SIBIISIETCSL TO, YTO OO0JIee 3HAYMMOMY CTHUMYITY, MPEIbSIBIIEMOMY JJIsl CO3HA-
HUS UCTIBITYEMOTO, COOTBETCTBYET 0oJjiee MHTCHCUBHAS (M3MOJOTHIECKAs PEaKIUs
[Ekman, 2016; Anekcees, 2011]. B Takom citydae 3aj1a4a BbISBJICHHS JDKU CBOJAMTCS
K OTPE/ICIICHUI0O HHTCHCHUBHOCTH (PH3UOJIOTHYESCKUX PEAKIIH (/1711 KOHTAKTHOTO TI0-
murpada — 310 UCC, AJl, KI'P u UPC) B 3aBUCUMOCTH OT NMPEABSABISEMBIX CTUMY-
JI0B. Pa3paboTyMKK KOHTAKTHOTO MoJurpad)a HCTOPUIECKH HCIOJIb3YIOT BPEMEHHbBIC
3aBUCHMOCTH YKa3aHHBIX (DU3MOJOTMYECKUX CUTHAJIOB, KOTOPBIC paHEE PETUCTPUPO-
BaJINCh aHAJIOTOBBIMU CAMOIUCIIAMH, a B HACTOSIIIIee BPEeMs 3alUChIBAIOTCS U 00pada-
TBIBAIOTCS C IIOMOIIIHIO0 KOMITBIOTEPHBIX TporpaMm [ Bapmamos, 2010]. [Ipenmaraemas
TUIIOTE3a BBITVISIAUT OTHOCUTEIHHO JIOTHYHO, TaK KaK IPH MPEIbIBICHUNA 3HAYUMOTO
CTUMYyJIa MO3T YelloBEeKa TpeOyeT OOJNbIIero moTpeOIeHUs YHEPTUH, TTPOUCXOIUT
yBeIM4eHrne oOMeHa BemecTB (MeTaboIu3M) B OpraHu3Me, 4TO JIOJDKHO IMPUBOINUTH
K MHTCHCH(PUKALUKA BCEX (U3HOJOTUYECKHUX MPOLIECCOB, B TOM YHCJIC YBEIUYCHUE
UCC, nossiienue AJl, yBenuueHue moTOOTACICHUS (CHIDKEHUE DIIEKTPUUECKOTO CO-
MPOTUBIIEHUS KOKW) M YBEIMUEHHUS YaCTOTHI JABIXaHUS JUIS OOJBIIET0 0OecIeueHus
MO3Ta KUCIOPOIOM.
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OpHako, MccaeT0BaHus IPOBEIEHHBIE ¢ MMOMOIIBI0 TEXHOJIOTHH BUOpOM300pa-
KEHHUs TT0KA3aJIH, YTO CO3HATEIbHAsl (PU3HOIOTNYECKAs peakysl Ha MPEIbsBIsieMble
CTHMYJIbI BBITJISIZIAT HE COBCEM TaK, Kak yOeXJICHBI IMOCIIEI0BATEIN MICHXO()HU3HOIIO-
rudeckor nerexuuu Joku [Minkin, Myasnikova, 2018; Choi, 2018]. Haunewm ¢ Toro,
YTO YKa3aHHbIE (PU3MOIOTMYECKUE MPOLECCHl ACHCTBUTEIBHO OTPAXKAIOT YHEPIETH-
YeCKUe IPOLECChl, IPOUCXOAAIINE B OPraHU3Me YeI0BeKa, HO paboTa CEHCOPHBIX
(M3MOIOTHYECKUX CHCTEM CBsS3aHa HE TOJIBKO C DHEPreTHUYECKUMH 3aTpaTaMH,
a MpeXxJe BCEro OCHOBaHa Ha OOMeHEe MH(POPMAIIMOHHBIMU CHTHAJIAMU KaK BHYTPH
OJHON (PU3HOIOTHYECKON CUCTEMBI, TaK U MEXKAY Pa3lIUIHbIMU (PU3NOJIOTHUECKUMU
cuctemamu [MunkuH, 2018]. BpeMeHHbIe 3aBUCUMOCTH CUTHAJIOB, UCIIOJIb3yEMBIX
B KOHTaKTHOM TOJHUTpade, NpakTHUECKH HE OTpaxkaloT MH()OpMalnOHHYIO ddek-
TUBHOCTbH II€pelaui CUTHAIOB, @ IMEHHO HHpOpMaLunoHHas 3PPEKTUBHOCTE OOMEHa
(bU3MOTIOrMUECKUMH CUTHAJIaMU SBJISICTCS OCHOBHBIM IOKa3areneM u3MmeneHus [1dC
[Munkun, 2018; Minkin at all., 2019]. UHTEHCUBHOCTh MCUXO()HU3UOIOTUYSCKOM
peakuuu (I1OP) He naeHTHYHA TOJIBKO YHEPIETUYECKOMY OOMEHY, TIOITOMY O0JIb-
LIMHCTBO HCCIeoBaTeNneil NCcuXo(U3n0I0rHUeCKON JETEKLINH JIKH 1eIal0T OLINOKY,
CTaBsl 3HaK PaBEHCTBA MEXIy MHTeHCUBHOCThIO [IDP u ee sHeprernyeckoii cocras-
nsomeit. @ynkuneld BecTHOYISIPHON CHCTEMBI YelloBeKa SIBISICTCS MOJepiKaHUue
MEXaHHYECKOI0 paBHOBECHUS Bcero opranusma. [lyig ocymecTBieHus: JaHHON (QyHK-
LuU BecTUOYJIIpHAsl CUCTEMa MOCTOSHHO II0Jy4aeT CEHCOPHbIE CUTHAJbl OT BCEX
OpraHoB YeJIOBEYECKOI'0 OpraHu3Ma, B TOM YHCJIe OHA 00eCrednBaeT aBTOHOMHOE
BEPTUKAJILHOE MOJACPKaHUE TOJIOBBI YEJIOBEKA B BEPTUKAIBHOM COCTOSIHUH. JIt00oe
n3MEHeHue (PyHKLIMOHMPOBAHUS IPOU3BOJIBHOTO OpraHa 4YeJIOBEKa IMPUBOAUT K H3-
MEHEHHIO pabOThI BECTHOYIISIPHOM CHCTEMBI, B TOM YHUCIIC N3MEHEHHE HHTEHCUBHOCTH
paboThl MO3ra NP MPEIbSIBICHUN 3HAYMMBIX CTUMYJIOB, Ha3BaHHOE BECTHOYJIISIPHO-
sMoNMOHATBHBIM pediiekcoM [Minkin, Nikolaenko, 2008]. IIpuuem 310 M3MeHeHHE
paboThl BECTHOYISIPHOM CUCTEMBI MOKET XapaKTepu30BaTh HE TOJNBKO YHEpPreTHYe-
CKHE MPOLECCHl B OpraHu3Me 4eJoBeKa, HO U 3QPEKTUBHOCTh HH()OPMALIMOHHOTO
oomena [Minkin, Nikolaenko, 2017; Munxkus, 2018]. Takxe 3¢ dexTHBHOCTS HHPOP-
MAaIOHHOTO OOMEHa B OPTaHU3ME YeJIOBEKa MOXKET ObITh OIpelesIeHa IIPHU aHAJIHM3e
KOppeJssiiuu padoThl pa3IuYHbIX (U3M0IOTHYSCKUX cucTeM [MunkuH, 2018], yTo 0T1-
KpBIBaET BO3MOKHOCTH HUCIOJIB30BATh MOJIyUYEHHBIE PE3YIbTAaThl IPAKTHUECKH JTI000H
TEXHOJIOTMH NCUXO(PHU3NOJOTNIECKON ACTEKINH, BKIOYasi KOHTAKTHBIA Hoaurpad.

MaTepMan bl U MEeTOAbI

Hns ananuza [IOP paccMoTpuM pe3ynbTaThl TECTUPOBAaHUSA Tpymmmsl 210 yde-
HHUKOB cTapmux kiaccoB (Bo3pacT 15-17 met) mkon CII6 Ha BOmpockl mporpaMm
VibraMI ¢ onpocaukom Gardner12T [Munkun, Hukonaenko, 2017; VibraMI, 2019]
u PsyAccent ¢ onpocaukom T12 [PsyAccent, 2019], npoBenennoro B 2018 roay
C CeHTsI0ps 1o AekaOpb. TecTupoBaHUE MPOBOIUIOCH HA KOMIIBIOTEPE C MPOIECCO-
pom IntelCore 17, ¢ BeG-xamepoit Microsoft LifeCam Studio ¢ ¢popmarom nzobpa-
xeHus 640 x480. OcBeneHHOCTh TECTUPYEMbIX Haxoamioch B mpenenax (500—700)
JIFOKC, TOJIOBA MCIIBITYEMOTO 10 TOPU30HTANN cocTaBirsia He MeHee 200 aeMeHTOB,
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rokKasartesb KauecTBa u300paxkeHus B nmporpamMmax VibraMI u PsyAccent npeBbiiian
80%. JJmUTenpHOCTh KaKJOTO TECTUPOBAHUS COCTaBIsIA MpUMEpPHO 380 cexkyH.

PesynbTaThl TECTUPOBaHUMA

[Topsmox mpeabsaBiaeHUS CTUMYJOB B mporpammax VibraMI [VibraMI, 2019]
u PsyAccent [PsyAccent, 2019] otnmuaercst TeM, 4to B nporpamme VibraMI npens-
SBJIIOTCS MApbl IPOTHBOIIOJIOKHBIX CTUMYJIOB, a B mporpamme PsyAccent npeab-
SIBJISIIOTCSI TIApbl aHAJOTUYHBIX 110 CMBICIIY CTUMYJIOB. B ocTanbHOM 3TH IporpamMmbl
JIOCTATOYHO TIOXO0XKH MEXKIY CO00#, B 00eMX HCIBITYEMBIM MPEaBIBISIETCS 24 BO-
[Ipoca U KapTHHKU Ha dKpaHe MoHUTOpa. Ha Bompocsl ucnsiTyeMsiii orsevan /la,
Het unu npomyckat 0TBET Ha BONPOC, €CIIM HE MOT BBIOpaTh OTBET. C TOUKH 3pEHUS
HOpPMaJIbHON (PU3MOIOTUU MOXKHO CUMTaTh, YTO €AMHCTBEHHBIM OTIMYUEM B IPEIb-
SBIISIEMBIX CTHMYJIaX ObLT MOPSIOK UX TIPEABSBICHNUS, TAK KaK 3HAYUMOCTh CTUMYJIOB
B Pa3HBIX IporpamMmax J0JDKHa OBITh MPUMEPHO OAMHAKOBOH IJISI UCHBITYEMBIX.
B panee mpoBemeHHBIX SKCIIEpUMEHTaX ¢ mporpamMmoii VibraMI 0110 Moka3aHo, 9To
B CiIy4ae MpeAbSIBICHUS MPOTUBOIOIOKHBIX CTUMYJIOB HAOIIOAaNach 3aMeTHas OT-
pHILaTeNbHAS KOPPENALHUS B ICUXOPHU3UOIOTUICCKON peakiiiy Ha COCEAHNE BOIIPOCHI
co cpenHnM ypoHeM koppersituu [Tupcona P = —0,45 [Minkin, Myasnikova, 2018].
AHaorn4HbIi pe3ysbTaT ObLI MOJIyYEH M B XOAE HOBOI'O 3KCIIEPUMEHTA, KOPPEs-
IMOHHASI MaTpHIla MCUXO(PHU3NOJIOTHUECKONH peakluu Ha 24 Bompoca MpOrpaMMEI
VibraMI npuseznena B Tabnuue 1.

Ta6nuua 1

KoppensaunoHHasa matpuua ncuxoduanonornyeckon peakuymmn 210 TeCTMpyembiX Ha OMPOCHUK
nporpammsbl VibraMl

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
-045703)
-045703) 04849
04849 -0,40663)
-0,40663] 045076
-045076 -0,4294)
0,424 043926
-043926] -0,4848
04848 03372
9 -03372 052338
10) 052338 03722
11 -03722) 046834
1] -0,46834] 04149
13 -04149 05187
14 05187 -0,44842
15 -0,44842] -0,34989)
16 -0,34989 ﬂ 049213
17] -0,49213] -0,44221]
18 044221 -047759]
19 047759 031757
20 031757 -0,47029]
2] -0,47029) -0,46784)
2] 4'

-0,46784] -0,31599
23 | -0,31599) -0,26619)
2| | -0,26619)

[IpuBenennsie B Tabnuue | pe3ynapTaThl MOATBEPKAAIOT IMOJYyUYCHHBIE paHee
JAHHBIE 110 NPEoOJIaaHNI0 OTPULIATEIbHON KOPPEISIIUN MEXAY COCEJHUMHU BOIIPO-
CaMU JUIsl JINHEWHO OIO3UIMOHHOTO onpocHuKa. CpeaHee 3HadeHue ko3 duinenra
[Mupcona ans npoBeneHHBIX nporpammoirt VibraMI 210 tectupoBanuii cocTaBuio

= —0,44. KoppensimonHas MaTpHIla ICUX0(PU3NOIOTHUECKON peakiuu Ha 24 BO-
mpoca nporpammel PsyAccent mpuBenena B Tadmimuie 2.
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Tabnuua 2

KoppensaunoHHasa maTtpuua ncuxoduanonornyeckon peakumm 210 TeCTMpyembix Ha OMPOCHUK
nporpammbl PsyAccent

1 2 3 4 5 6 7 8 9 10 1 2 13 1 15 16 7 18 19 2 21 b} b1} u
-0,38277] |
-0,38277] -0,44639) |
0,463 -0,54147) |

-0,54147] -0,4069]

04069 053241
053241 -0,44862
0,486 046365
046365 046132,
9 046134 042592
10) 04259 0,46355)
11 046355 041459
1 0,41459] 20,4279
13| -042794) 048078
14 -0,48078| 044861
15| -0,44861 -0,38783)
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IIpuBenennslie B Tabnuue 2 pe3yabTaThl IOPA3UTEILHO aHAJIOIMYHbI KOPPEIALU-
oHHOU Matpuiie Tabmuisl 1. CpegHee 3HaueHue koadduiuenta [Tupcona s mpo-
BeJIeHHBIX nporpaMMoil PsyAccent 210 tectupoBanuii coctaBuio P = —0,46. [Tomy-
YaeTcs, YTO CTATUCTUKA ICUXO(PHU3HOIOIMIECKON PEaKLUK UCIIBITYEMBIX IPAKTHYECKU
HE 3aBHCHUT OT CMBICIIOBOTO COJAEpKaHMS CTUMYIIOB, a OMpEJeNsieTcs MPex/ie BCEro
(dopmoii penbsiBieHns: cTUMYJIOB. [lcuxodusnonaornieckoe cOCTOSIHUE UCTIBITYEMBIX
KO0JICOJIETCSI OTHOCUTEIBHO CBOETO LICHTPA M MAJIO 3aBUCHUT OT TOT'0, KAKOE OTHOLLIECHHUE
Y UCTIBITYEMOTO K CTUMYJTYy — TO3UTHBHOE, HEraTUBHOE WM HeWTpaibpHoe. Jlaxe ecin
MPOUCXOIUT TPEABSBICHUE MOJPS ABYX HETATHBHBIX CTUMYJIOB, TO NCHUXO(H3HO-
JoruyecKasi peakiysi Ha BTOPOM HEraTHBHBIM CTUMYJ OyZeT MO3UTHBHOMW, a HE Hera-
TUBHOM, TaK KakK IICUXOJIOTHYECKas aJanTalys OpraHu3Ma U BHYTPEHHHE MEXaHU3MBI
(U3MOIOTUUECKON PETryISIUA OKa3bIBAIOTCS CHIIbHEE, YeM CO3HATEIbHOE HEraTHBHOC
OTHOLICHUE K MPEIbIBICHHOMY CTUMYJY. AHaJOrH4YHas MCUXO(PU3NOIOrHYeCKas pe-
aKys HaOMI0JaeTCsl MPU MIPEABSIBICHUN HOAPSA ABYX IMO3UTHUBHBIX AJISI UCIIBITYEMOTO
CTHMYJIOB, BCE€ PABHO BTOPOU IMO3UTHBHBIN CTUMYJI BOCTIPUHUMAETCS KaK HETaTHBHBIM.
Texnonorus BUOpOU300paskeHHs MO3BOIISIET perucTpuposath n3mMeHenue [1OC B ocsix
nHpopMmanus-3Heprus [Munkus, 2018]. Tunnunsie n3menenus [1OC npu npoBeneHnn
OIIPOCOB ONITO3ULMOHHBIMY CTUMYJIaMu IporpaMmsel VibraMI u O11M3KUMU 110 CMBICITY
CTUMYJaMu mporpaMmbl PsyAccent mpuBeseHbl Ha pUCyHKax | U 2 COOTBETCTBEHHO.

KoneuHo, B ciayyae KakJIoro KOHKPETHOTO TECTUPOBAHUS KapTHHA M3MEHEHUH
[I®C HE HOCHT CTOML UACATHHBIA XapaKTep, OJHAKO OOIIHE CTATUCTHICCKHE 3aKO0-
HOMEPHOCTH (TaKue Kak oOpaTHasi KOppeJsius MexXly napamerpamu HHPopMaius-
9HEPrus U KoJeOaHusl BOKPYT OOIIETO LEHTPa) SIBHO IPOCIICKUBAIOTCS HA TIPUBEICH-
HBIX pUCyHKax 1 u 2.

PaccmoTrpuMm He Tonmpko m3MeHeHnme [IDC mpu mpenbsIBICHUU CTUMYJIOB, HO
Y IpoaHaIM3UpPyeM BEIMYMHY U HAIpPaBJIEHHE 3TOr0 U3MEHEHHs B 3aBUCHUMOCTH OT
3HaYeHUs Npeaslayneil peakuuu. [lo nmeromuMes JaHHBIM ONIPEAETINM BEPOSITHOCTD
m3MeHeHus HarpaieHus [1OC B 3aBHCHMOCTH OT IPEIBIAYIIEH peakIiui U OTKJIOHE-
HUS OT IIEHTpa, YCTaHOBUB noporosoe 3HaueHue [1OC /P/ = 0,12 paznensromniee Bce
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MCUXO(HU3HONIOTHIECKHE PEaKK B MPOBEJCHHOM JKCIIEPUMEHTE Ha paBHBIC YaCTH.
BepositHocTn m3menenus nocnexaytomieii [IOP npu 601b1110M 1 MaoM OTKIOHEHUH
npeasiaymero 3HadeHus 1IOP i npoBeaeHHBIX TECTUPOBAHMU MpoOrpaMMaMH
VibraMI u PsyAcent npuBeneHbl Ha pUCyHKax 3 U 4 COOTBETCTBEHHO.

100,00 100,00
1 (%) 1 (%)

80,00 80,00

60,00 60,00

40,00 % 40,00

20,00 < 20,00 P

0,00 — Elkeal/min) 0,00 . , (Ethealfmin}
0,00 2,00 400 600 800 10,00 0,00 2,00 400 600 800 10,00

Puc. 1. iameHeHune MOC npu Tectnpoanmn  Puc. 2. iameHeHne MPC npu TecTnpoBaHum

nporpammon VibraMl nporpammon PsyAccent
1,80 1,80
0.90 M 0.90 w
0,80 0,80
0,70 0,70
0,60 0,60
0,50 Max 0,50 Max
0,40 a=@=|\/lin 0,40 «=@==|\lin
0,30 0,30
0,20 0,20
0,10 0,10
0,00 Ml num 0,00 PA num
1 35 7 9111315171921 1 3 5 7 9 11 13 1517 19 21
Puc. 3. BeposaTHocTb nsmeHenust NMNoC Puc. 4. BeposaTHOCTb n3MeHeHus MdC
OOnNbLUOM 1 MarioM OTKITOHEHUW OT LieHTpa nporpammon nporpammont VibraMl

npu PsyAccent npu 6onbwioMm n manom
OTKITOHEHWUM OT LieHTpa

[TosrydenHsle qaHHbIe HA pUCYHKaX 3 U 4 TIOKa3bIBAIOT, YTO BEPOSITHOCTH MTOCIIEY-
tfoutero n3MeHenus [1OP cnabo 3aBUCHT OT cozepKaHHUs BOIPOCa, 3aTO 3HAYUTEIBHO
3aBUCHT OT npenpiayniero otkioHeHus 11OC Ha MOMEHT NMpeabBICHUS CTHUMYJIA.
Ycepeauum BeposiTHocTH u3MeHeHus [IDP o BceM BompocaM M IO UMEIOIIUMCS
JIaHHBIM ITOCTPOMM 3aBHCHUMOCTBH BEPOSTHOCTH HM3MEeHeHHUs HampasieHus [IDP ot
npenpinymero 3HaueHus [1OC na pucynkax 5 u 6.
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. VibraMlI . PsyAccent
0,9P 0,9P
0,8 0,8
0,7 0,7
0,6 0,6
0,5 —e—PPR 0,5 —e—PPR
0,4 0,4
0,3 0,3
0,2 0,2
0,1 0,1

PPS PPS
0 0
0 0,1 0,2 0,3 0,4 0,5 0 0,1 0,2 0,3 0,4 0,5

Puc. 5. BepoaTtHoCTb n3MeHeHus
HanpasneHus NOP B 3aBucMmocTyr
oT npeabiayLiero 3HadeHus NeC npu
TecTupoBaHun nporpammon VibraMl

Puc. 6. BepossiTHOCTb M3MeHeHus
HanpaeneHus N®P B 3aBrcrmocTyr
oT npegpiayLero 3HadeHus NMeC npu
TecTupoBaHuu nporpammon PsyAcent

[IpuBeneHHble aHHBIC HA PUCYHKaX 5 U 6 yO€AUTEIBHO HOKA3bIBAIOT, YTO PE3yJib-
TaThl U3MeHeHus HanpasieHus [IOP s o6oux mporpamMm MpakTUYECKH OJWHAKOBBI
u npu 3HaunMoii [1®P Ha npeapinymuii Bonpoc (PPS > 0,2) BeposTHOCTb H3MEHUS
HanpasieHus [IOP npaktnuecku pasHa 1. T.e npu 3naunmoit I1OP Ha npeapiaymmii
BOIPOC BEJIMYMHA IMTOCIIEAYIONIEH peakInd MEHbINE YeM, TMPEabIIyIeH, IPpHIeM 3TO
SIBJICHHE HE 3aBUCUT OT TUIA MPEIbSBISIEMBIX BIIPOCOB.

O6cyxaeHne pe3ynbLTaToB U AUCKYCCUA

Ha moii B3r1si;, OCHOBHOM MPOOJIEMOM COBPEMEHHOM MCUXO(HU3N0IOrnYecKon
JNETEeKUUU JIKU SIBISIETCS BOCHPUSTUE TEPMHUHA JOXKb, KaK OTAEIBHOTO U CaAMOCTO-
ATEIHHOTO TICUXo(u3nosorndeckoro cocrosaus [Ekman, 2016; Amekcees, 2011],
Y KOHIICHTPALUS TICUX0()HU3UOIOrHUECKON JSTEKIIMU JDKU TOJIBKO Ha IPUMEpax, Korja
HCIBITYEMbII TOBOPUT Hemnpapy. MIMEeHHO Takol moaxoa K nmpodiemMe He MO3BOJISIET
MIPUBECTH YOeAUTENbHBIE HAyYHBIE I0KA3aTeNbCTBA JOCTOBEPHOCTH MCTIOIB3YEMBIX
MeTonuK. M3 Hero BeITEKaeT ciabast Aoka3zaTenbHas 0asa, Tak Kak MPAKTUIECKHA He-
BO3MOXHO )106I/ITI)C$I 3HAYUMOM MOTHBAlMU UCHBITYEMBIX ITPU NPOBEACHHUU CTATUCTU-
YECKUX TECTUPOBAHUU Ha JIOXKb, a MPAKTUYECKUE PE3YNbTAThl NETEKUHUH PEaJIbHBIX
[IOJ03PEBAEMBIX IUIOXO MOAAAKTCA CTATUCTUUYECKUM OLICHKAM, TAK KaK KaKJo0€ pe-
aJbHOE IIPECTYINIEHUE UHAUBUIYAIBHO 110 CBOEH CyTU. B TO € BpeMsi KOHKPETHBIE
METOJMKHU TICUXO(DHU3UOIOTHYECKOI'0 TECTUPOBAHMS OCHOBaHHEI Ha cpaBHeHuU [1DOP
HCOBITYEMBIX Ha pa3iuuHble cTUMyJbl [Bauer, 2006], mo3ToMy Bce TeOpeTHUYECKHUE
U MPAKTUYCCKHUEC PEIYJIbTAThI, ITOJYUCHHBIC ITPU UCCIICAO0OBAHUN PECAKIIUNU UCIIBITYCMbIX
Ha TPEIbSABISICMbIC CTUMYJIbI, JIOJDKHBI ObITh aKTYaJIbHBI U JIJISl ICTEKIIMU JDKU, KOTO-
past SIBJIETCS JIUIITh YaCTHBIM CITydaeM MPOSBICHUS ICUXO(PU3NOIOTUISCKUX PEAKITHIA.
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HMeHHO Takoi moIX0/] KO JDKU, KaK K YaCTHOMY MPOSIBJICHHIO (DU3HOIOTHH CO3HAHMUS,
MO3BOJIUT YCTAHOBUTH KOPPEKTHBIE METOJIbI TECTUPOBAHHSI, KOTOPBIC MOTYT OBITh Ha-
YYHO IIOATBEPIKIEHBI.

HJ’IH KOPPCKTHOT'O NIOHUMAaHUA (I)I/I?)I/IOHOI‘I/II/I JIKH HCO6XOI[I/IMO OTYCTIIUBO U CTaTU-
CTHYECKH JIOKA3aHO MPEACTABIATh HOPMAIBHYIO TICUXO(U3HOIOTHUECKYIO PEAKITIIO
UCTIBITYEMOTO TIPH MPEIbSIBICHIUH CTHMYJIOB, TOJHKO OTYETIIHBOEC TOHUMAaHHE HOPMBI
TMMO3BOJIMT aHAJIM3UPOBATH U MPABUJIIBHO KHaCCI/I(bI/I]_II/IpOBaTL OTKJIOHCHUSA OT HEC.

Hauunas ¢ KnuBa bakcTtepa v mpelioxKeHHBIM UM METOJIOM CPaBHUTEIbHBIX BO-
npocoB (ZCT), OONBIIMHCTBO UCIOIB3YEMBIX MOCIEIOBATEILHOCTEH TPEIBABISIEMbIX
BOTIPOCOB TPEACTABISIIOT CIeNyronue (Min ONM3KKHE K JJaHHBIM) BapUaHThI TTOCIIE0-
BarenbHOCTEH BompocoB [Baur, 2006; Bapaamos, 2010]:

[-SR-SYM-C-R-C-R-SYM-C-R;
[-I-I-I-C-R-I-C-R-1-C-R-I-C-R;
[-SR-SYM-C-R-C-R-C-SYM;

rae | — Irrelevant (He3HAUNMBI);
SR — Sacrifice Relevant (;xepTBeHbII 3HAUUMBIH );
SYM — Symptomatic (cumnToMaTn4ecKuii);
C — Comparison (CpaBHUTEIHHBIA WJIW KOHTPOJIBHBIN);
R — Relevant (Ba)HBII MM pelieBAaHTHBIN).

OcHOBHOH MeTOJ 00pabOTKH CPaBHUTEIBHBIX BOIPOCOB 3aKIFOYAETCS B CPaB-
veann [1OP na xouTpospHBIe (C) U peneBanTHBIE (R) BOIpOCH], KOTOpHIE, KaK MBI
BUJIMIM W3 MIPUBEJCHHBIX MOCIIEI0BATEILHOCTEH, 3aJal0TCsI IOCIIEeJ0BATEILHBIMU T1a-
pamu. [Ipu 3TOM JeKkIapupyeMblil IPUHIIAIT CPABHEHHS PEAKIUi MOAPa3yMEBAET, YTO
J0JKHBI cpaBHUBaThesl [IOP Ha npenbsaBiasemble ctuMmyibl. OIHAKO, U3 IPUBEICH-
HBIX Ha pUCyHKaX 3—6 JaHHBIX cineayeT, 4to [IDP Ha cTUMYIBI 3aBUCUT HE CTOJIBKO
OT MPEIBABISEMOTr0 CTUMYJIA, CKOJIBKO OT TeKyIuero otkiaoneHus [1OC ot nyneBoro
(meHTpaIbHOTO0) MONIOKEeHHsI. TakuM 00pa3oM TIpebsBISHUE IIEPBOTO CPABHUTEIb-
Horo ctumyna (C) cmemaer [IOC ucmpITyeMOTo OT HMEHTPAIBLHOTO TMOJIOKCHHUS,
a mpeabsiBIIeHHEe KOHTPOIbHOTO (R) cTiMyna ¢ Bbicokoii BeposiTHOCTEIO (Oomnee 0,9)
pasBepHet [1DOC B IpOTUBOIIOIOKHOM HAIIPABJICHUH, €CITH KOHTPOJIBHBINA BOIPOC OBLI
NEHCTBUTENHFHO 3HAYUMBIM IS UCTIBITyeMOoTo. [[oaTOMy mocTaBiieHHas elTb CpaBHU-
TCJIBHOTO TECTUPOBAHUA HC NOCTUIACTCA, UJIN JOCTUTACTCA C HU3KOM TOYHOCTBIO, TaK
KaK MEXaHU3M CO3HATEIbHON (DU3HOIOTHUECKON PEryJIsIuU NPeNsITCTBYET HIICHTHY-
HOMY BOCTIPHUATHIO UCIIBITYEMBIM JIBYX CPaBHHBAEMBIX CTUMYJIOB — KOHTPOIBHOTO
W PEJIeBAHTHOTO.

qTO6I)I I/I36C)K3TI) YKa3aHHOI'0 HEPABCHCTBA B BOCIIPUATHUUN CTUMYJIOB, ITOCJICA0BA-
TEIHHOCTh NMPEIBABICHUS JIOJKHA ObITh, HAITPUMED, CIEAYIOIEH:

[-C-I-R-I-C-I-R-I-C-I-R

B aTOM ciydae He3HaYMMBIE BOINPOCHI, YCTAHOBICHHBIE MEXKIY KOHTPOJBHBIM
Y 3HAYMMBIM, TTO3BOJIAT BepHYTH cocTostHre [IPC B momokeHune, OIMM3K0e K IEHTPY
[®C, cnenosarenpHo nocneaytomas [1OP ucneiTyemoro Oyaer 3aBUCUTH TOIBKO
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OT TIPEABSBIISEMBIX CTUMYJIOB, TaK KaK BIHMSHUE PETYJSIIUOHHBIX (DPU3HOIOTHYECKUX
MeXaHU3MOB Onm3ko K Hymo Ha [IDPC, Haxonsiieecss IpUMEPHO B LIEHTPE, U PaBHO-
BEPOSITHO €T0 M3MEHEHHE B JIIOOYIO CTOPOHY (BEpOSTHOCTH cMeHbI HampasieHus 50%).

Sl mpeABUXKY BO3pa)X€HUS OT CTOPOHHHKOB Kiaccuyeckoro mosmrpada, 3a-
KJIIOYAIOIIKUECs B TOM, YTO CYLIECTBYET MHCHHE, UTO YBEIMUYCHHE BPEMEHH MEXKIY
MpeasBIIEMbIMI CTUMYJIAMU JOJDKHO MPUBOAUTH K Bo3Bpary IIDC ucneiTyemoro
B nentpasibHoe [1OC. OnHako nmpoBeneHHbIe ucciaeaoBanus [Minkin, Myasnikova,
2018; Minkin at all., 2019] moka3bIBarOT, YTO 3TO MHEHHE oInubouyHOoE, [IDP uc-
MBITYEMOI'0 10 MPEABSBICHUS CIEAyeIlero Bonpoca B OOJIBIIMHCTBE CIIy4aeB Mpo-
JaJKaeT MHEPIIMOHHOE JIBYKCHHUE B TOM K€ HANPABICHHUH, YTO U MPH MPEIbSIBICHUN
npenpiymero Bonpoca [Minkin, Myasnikova, 2018; Minkin at all., 2019]. Kpome
TOT0, OTCYTCTBHE MPEIBSIBICHUS CTUMYJIOB B TEUCHHUE NMPOJODKUTEIBHOTO BPEMEHHU
HIPUBOIUT K OospiieMy usmMeHeHuio [1DC, uem npu 3agaHun OnpeneaeHHoro pur-
Ma TIpeAbSBIsIeMbIMHA CTUMYJIamu. [Icuxodusnonorus co3nanus [MunkuH, biask,
2019] oTHOCHTENBHO OBICTPO HACTPAMBAET OPraHU3M Ha MpeaaraeMblii pUTM Ipeab-
SIBJICHUS CTUMYJIOB, 1 niepuon uzmeHeHus I1OC cooTBeTcTBYyeT epuoay npenbsniie-
HUS CTUMYJIOB YK€ TIOCTIe TpeabsaBiIeHus 2-ro ctumyna [Minkin, Myasnikova, 2018;
Minkin at all., 2019].

3aknrovyeHue

[IpoBeneHHbIC HCCIENOBaHMS TOKA3alH, YTO BBEJICHUE IMOHSATHS HOPMBI IS TICH-
X0(pM3MOTOTHIECKON peakliy Ha MPeIbsIBIsIEeMble CPAaBHUTEIBHBIE CTUMYJIBI TI03BO-
JISIET C/IeNAaTh MCUXO(PHU3HOIOTHIECKYIO IETEKIINIO KK 0oJiee 0OBEKTHBHOM U HAYYHO
000CHOBAaHHOM.

Juist 5TOr0 HEOOXOAMMO ONMUPATHCS HA KHOSPHETHYECKUH IMOAXOMA K YEIOBEKY,
KaK K >KUBOU CUCTEMCE, OINICPUPYS HE TOJBKO M3BECTHBIMU (1)I/ISI/IOHOI'I/IT-I6CKI/IMI/I rnapa-
METpaMH ¥ SHEPreTHYECKHMU 3aTpaTaMy, HO U HH(QOpMaMOHHON 3 PEeKTHBHOCTHIO
(hM3NOTIOTHYECKUX TIPOIIECCOB. TEXHOIOTHS BUOPOU300paKEHUS JOKA3bIBACT, UYTO HH-
(hopManMOHHO-HEPTeTUICCKUH TIOIXO ¥ BEKTOPHBIN aHanm3 n3MeHeHus [1OC nmeet
SHAYUTCJILHBIC MTPECUMYIIECTBA NNEPC TPAAULIMOHHBIMHU BPEMEHHBIMU 3aBUCUMOCTAMU
(bM3HOIOrMYECKUX MTAPaMETPOB JUIS TTOBBIIICHUS TOYHOCTHU JICTEKIIUU JDKU U YMEHb-
IIEHNsT BPEMEHHU TeCTUPOBaHUs U mipodaiinuara. [Ipu sTom TexHOMOTHS BUOpOM300pa-
JKCHUS OMUPACTCsa Ha BECh HpOHIHBIﬁ OIIBIT HCHXO(bI/ISPIO.HOI'I/I‘ICCKOfI JCTCKINHU JIKHU,
Nepexo/is Ha HOBBI YPOBEHb NOHUMAHUS PETYJSIIHMU (PU3HOJIOTHIECKUX MPOLIECCOB,
MIPOUCXOIAIINX B OpraHu3Me 4enoeka. [Ipemmaraemas mocnenoBaTeIbHOCTh PEIbsB-
nerust cTuMysioB (I-C-1-R-I) MoskeT OBITH peamn3oBaHa B pa3IMIHBIX CHCTEMaX IICUXO0-
(U3MOIOTHUECKOI IeTeKIMN JIKH, PO(QaiIMHTa U TPOBEJICHNS] HHTEPBBIO.

NuTtepatypa:

1. ASTM E2386-04. Standard Guide for Conduct of PDD Screening Examinations. 2017.
2. Backster C. Polygraph professionalization through technique standardization // Lawand Order.
1963. Vol. 11. P. 63-64.



166

B. A. MuHkuH

3.

4,
5.

6.

10.

11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

Baur D. J. Federal Psychophysiological Detection of Deception Examiner Handbook,
Counterintelligence Field Activity Technical Manual. 2006.

Boring E. G. The physiology of consciousness // Scienceto 1933. Vol. 75, Iss. 1932. P. 32-39.
Cacioppo J. et al. The Handbook of Psychophysiology. Cambridge: Cambridge University
Press, 2007. 914 p.

Choi K. et al. Research of video polygraph for lie detection with statement analysis by
vibraimage technology // Modern Psychophysiology. The Vibraimage Technology: Proceedings
of the 1st International Conference, June 28-29, 2018, Saint Petersburg, Russia / Saint
Petersburg: ELSYS Corp., 2018.

. Ekman P. Nonverbal Messages: Cracking the Code: My Life’s Pursuit. 1st Edition. 2016.
. Gardner H. Frames of mind. The Theory of Multiple Intelligences. New York: Basic Books,

1983. 600 p.

. Maschke G. W., Scalabrini G. J. The lie behind the lie detector. AntiPolygraph publ. 5 edition.

2018.

Minkin V. A., Nikolaenko N. N. Application of Vibraimage Technology and System for Analysis
of Motor Activity and Study of Functional State of the Human Body // Biomedical Engineering.
2008. Vol. 42, No. 4. P. 196-200. DOI: 10.1007/s10527-008-9045-9.

Minkin V., Nikolaenko Y. Application of New Concept for Multiple Intelligences Calculation
for Personality and Social Groups Comparison Research // Journal of Behavioral and Brain
Science. 2017. Vol. 7. P. 447-463.

Minkin V., Myasnikova E. Using Vibraimage Technology to Analyze the Psychophysiological
State of a Person During Opposite Stimuli Presentation // Journal of Behavioral and Brain
Science. 2018. Vol. 8. P. 218-239.

Minkin V., Myasnikova E., Nikolaenko Y., (2019) Conscious and Unconscious Responses as
Independent Components of a Person’s Current Psychophysiological State // Current Psychiatry
Reviews. 2019. Vol. 15.

VibraMI. Psychophysiological profiling system. Version 10 [Electronic resource]. Saint
Petersburg: Elsys Corp. publishing, 2019. URL: http://www.psymaker.com/downloads/
VibraMIEng10.pdf (access date: 06.05.2019).

VibraPA. Diagnostic Program of Personality Accentuation [Electronic resource]. Saint
Petersburg: Elsys Corp. publishing, 2019. URL: http://www.psymaker.com/downloads/
PsyAccentEng.pdf (access date: 06.05.2019).

Anexceee JI. I'. Tlcuxopuznonorus neTeKuu Joku. Metogomnorus. M., 2011.

Bapnamos B. A., Bapnamos I'. B. Komnbrorepnas aerexuus joxu. M.: Mnurap; Opucet, 2010.
Munkun B. A., Huxonaenxo . H. BubpousobpaxeHnue u MHOxecTBeHHbII unTesnekr. CII6.:
Penowme, 2017. 156 c.

Munxun B.A,, Branx M. A. Tlcuxoduzuonorudeckoe GopMUPOBAHHE TIEPHOIa MO3TOBOM aKTHB-
HoctH // CoBpemenHas nicuxodusuonorusi. Texnonorus: BuOpouszoOpakenus: Tp. 2-ii Mexay-
HapoOAHOI Hay4YHO-TeXHUYECKOH KoHbepeHuuu, 25-26 urons 2019 r., Caunkr-IlerepOypr,
Poccus. CII6.: MIT «Dacucy, 2019. C. 148-156.

Hoeuykuti I1. B. DneKTpUdeCKUe U3MEPEHUs HeIEKTpUUecKuX BeauuuH. JI.: Dneprus, 1975.



0 TOYHOCTH TEXHONOIrMK BU5POU3OBPAXEHUA 167

DOI: 10.25696/ELSYS.VC2.RU.21

O TOYHOCTU TEXHOJIOI'Mn BUBPOU3OBPAXEHUA

B. A. MuHKUH
00O «MHoronpodunsHoe npeanpuatne «3drncucy, CaxkT-MNetepbypr, Poccuns (minkin@elsys.ru).

Annomayusn: IIpogedeno meopemuueckoe ucciedo8anue no GbiAGIEeHUI0 HaAUboIee 3HAUUMBIX
nozpewiHocmelil 8 mexnono2uu subpouzodpasicenus. Ilposeden psao sKCHepUMEHMANbHBIX UCCe00-
6aHULL NOZPEUHOCMEN BUOPOU30OPANCEHUS, BKIIOUAIOWUL UCCLEO08AHIUe CLYYALHbIX, CUCMeMamu-
YecKux, MemoouecKux u UHCMpyMeHmansHelx noepeunocmei gubpousoopasicenus. Paspabomanvi
U UCCIe008aHbl MEeMOObl OYEHKU MOYHOCTU UBMEPEHUT NCUXOPUIUOTOSUYECKUX NAPAMEMPO8 UC-
NbIMYeMo20 ¢ HOMOWbIO MEeXHON02UlU BUOPOU300padicenus. Onpedenena cpeoHss pe3yabmupyiowas
No02peutHoCcms NPOBeOeHHbIX usmepenull 6 npeoenax +6,1%.

Kniouegwie cnosa: sudbpouzodpasicenue, ncuxopusuonoaus, noepeuHocms, moyHoCmy, ume-
penue.

ABOUT THE ACCURACY OF VIBRAIMAGE TECHNOLOGY

Viktor Minkin
ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: A theoretical study was conducted to identify the most significant errors of the
vibraimage technology. A number of experimental studies of vibraimage errors, including the study
of random, systematic, methodological and instrumental errors, have been carried out. Developed
and researched methods for assessing the accuracy of the psychophysiological parameters
measurements of the subject using the vibraimage technology. The average resulting error of the
vibraimage measurements within £6,1% was shown.

Keywords: vibraimage, psychophysiology, error, accuracy, measurement.

TouHOCTE U3MEPEHUs U3y4YaeT HayKa METpoJIorus. B kaxaoi cTpaHe IPUHSATHI
CBOM METPOJIOTHYECKHE CTAaHAAPTHI, KOTOPhIE OTHOCUTENBEHO MAJIO OTJINYAIOTCS MEXK-
oy coboil. CoBpeMeHHass METPOJIOTH OPUEHTHPOBaHA Ha U3MEpeHHe (PU3NYeCKuX
BenuuuH. [1oj Gu3nueckoil BEIMYMHON MOHUMAETCS OJTHO U3 CBOMCTB (DU3MUECKOTO
o0bekTa (PU3NYeCcKO CHCTEMBI, SBIEHUS WM IpoLecca) odluee B KaueCTBEHHOM
OTHOIICHHUH [IJII MHOTHX (DPH3UYECKUX OOBEKTOB, KOTOPOE MOXKET OINpeesiThCs
konmgecTBeHHO [Metrology, 1999; JCGM 200, 2008]. TogyHOCTBhIO U3MEPECHUS HA3BI-
BAIOT OJIHY M3 XapaKTePUCTUK N3MEPEHUs, OTPAKAIOLIYI0 OJU30CTh K HYJIIO MOTPell-
HOCTH pesysbTaTta u3Mepenus [Hosuukwuii, 1975, Guide 99, 2007]. Takum obpazom
KOPPEKTHO FOBOPUTH O TOUHOCTHU CJIEAYET TOJBKO JJIsl U3MEPEHUS, caMa MOCTaHOBKa
BOIpPOCa O TOYHOCTH TEXHOJIOTHH 3BYYHT HE COBCEM KOPPEKTHO. DTO IPUMEPHO TOXKE,
YTO CIIPOCUTH «KakKas TOYHOCTH y 3akoHa Oma uiu npeoOpazoBanus @ypre?» [lpu
ATOM BOIPOC — «KaKas TOYHOCTb Y TEXHOJIOTHH BHOPOM300paKeHUI?» 3a7aeTcs
MPaKTUYECKH KaXkIBIM IOJIH30BATENIEM, TO3TOMY 5 IIPEMOYNTAI0 OCTABUTH HAYYHO
HEKOPPEKTHOE Ha3BaHUE JaHHOW CTAThH, TaK KaK OHO JOJDKHO OBbITh Hanbosee OJIU3KO
Y TIOHSTHO TI0JIB30BaTENsIM CUCTeM BHOpom3oOpakeHus. [Iporecc uamepernss — 3t1o
Bceraa cpaBHeHHE ¢ Mepoi [Hosunkuii, 1975]. OgHako cTaHgapTU30BAaHHBIX MEp
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(aTanoHoB) Ayst u3MepeHus ncuxogpusnonorndeckoro cocrossnus (I1PC) B HacTosmIce
BpeMS He CYIIECTBYET, YTO JIEJIaeT BOIPOC O TOYHOCTH TEXHOJIOTUH BUOpOM300pake-
Hus emé Oonee ciokHbIM. KpoMe Toro, He COBCEM KOPPEKTHO TOBOPUTH O TOYHOCTH
BCEH TEXHOJIOTHH, TaK Kak BUOpOM300pakeHHE BKIIOYAET B ceOs u3MepeHue Oonee
COTHU Pa3IMYHBIX MAPAMETPOB, KOTOPHIE H3MEPSIOTCS C Pa3IMYHBIMU TIOTPEITHOCTSI-
mu [[TOCT 34400.1, 2017; JCGM 100, 2008]. HecMoTps Ha 3TH HEOTIPEACICHHOCTH,
MBI TIONIPOOYeM pa3o0paTbesi ¢ TOYHOCTBIO TEXHOIOTUH BUOPOM300paKeHUs B paMKax
JIAaHHOU CTaTbH.

W3 mpuBeneHHOTO OmpeeieHnsl TOYHOCTH U3MEPEHUH ClIeyeT, YTO TOYHOCTh
OTIpeICIISICTCS PA3TMYHBIMUA OTPEITHOCTSIMU H3MepeHuit. [l 4acTH TeXHUYECKUX
MPUMEHEHUH TEXHOJOTHH BHOPOM300pasKeHHsI TOUHOCTh U3MEPEHHUH BUOpanuii Me-
XaHUYECKUX OOBEKTOB 3aBHCUT OT MOTPEIIHOCTEH OTpE/IeICHHs MapaMeTpoB MeXa-
HUYECKHUX MepeMeleHui pu3mdaeckux o0bekToB. OqHaKo, OOJBITHHCTBO BOIIPOCOB
M0 TOYHOCTHU CBSI3aHO HE C TEXHUYECKHMHU NMPUMEHEHHSIMH, a C IPUMEHEHUSIMH TeX-
HOJIOTHH BUOPOM300pakeHHs, CBSI3aHHBIMHU C orpeesneHueM napamerpos [IDC umu
JIPYTHX XapaKTePUCTUK JIMYHOCTH YesioBeka. ClielyeT OTMETHUTh, 9TO COBpEMEHHas
HayKa, B OCHOBHOM, M30eraet TepMHHA «U3MEPCHHE» TPU OINpEJICIICHUU XapaKTe-
PUCTHK JTMYHOCTH YeJOBEKa. BOJNBIIMHCTBO HCCIeIoBaTeNeii TOBOPAT 00 «OIIEHKE»
[Wilhelm, 2006], «nerexkuuu» [Gunavan et al., 2018] nnmu «pacnoznaBanun» [Chavan,
Kulkarni, 2012] B ciaydae, Korjga pedb UAST 00 dYMOITUAX, TTIOBESACHNH, CITOCOOHOCTSIX
nn [1OC yenoBeka, XOTsI TEPMHH U3MEPEHUE TAK)KE UCIOIB3YETCsl B TICHXOJIOTHH
[Maus, 2009] u ncuxodpusunonoruu [Meiselman, 2016]. Jlns aToro ects onpenencH-
HbIE€ OCHOBAHUS, TaK KaK OOJbIIAsl YacTh IICHXOJIOTMUECKUX MCCIIEIOBaHUN OpHEH-
THPOBaHA Ha KaYECTBEHHYIO OIEHKY XapaKTEPHCTUK JIMYHOCTH, B TO BPEMsI KaK s
MU3MEepeHHs] HeOOXO0IUM Mepexoa K KOJTHMUECTBEHHBIM CBOMCTBaM o0ObekTa. OqHaKo
OOJIBIIMHCTBO MCUXO(PU3UOIOTHISCKUX TEXHOJIOTHH, UCIIOIB3YIONINX U3MEPEHUE
(U3NOTOTHUECKUX TTApaMETPOB YellOBeKa JJIsi ONpe/IelICHHsI TapaMeTPOB JTMYHOCTH,
u3MepsitoT pusndeckue BennyuHbl (dnekTpudeckuii curnan ans 9017, OKI, KI'P,
rapamMeTpbl MEXaHHYECKOT'0 MEPEeMEIIeHUs JIsl BAOPOM300paKeHus1), a 3HAUUT J0-
ITyCTHMO TOBOPHUTH U O U3MEPEHUH MapaMeTPOB JTHIHOCTH.

Lenbto naHHON pabOTHI OBLIO MCCICIOBAHNE U OTPE/ICICHNE OCHOBHBIX ITOTPEIll-
HOCTEH TEXHOJIOTUH BUOPON300paskeH sl TP MPSIMOM ITpeoOpa3oBaHUH H3MEPSIeMOi
BesiunHbl [ HoBunkuid, 1975].

MorpewHoOCTU U3MepeHnn, BNUaOLWME Ha TOYHOCTb uamepeHus NMNOC
TexHornornem BU6pounsoopaxeHns

PaccmoTpum ocHOBHBIEC BBl TorpertHocTedl [Hopumkwmii, 1975], Baustomue Ha
TOYHOCTh TIOJYYCHHUS Pe3yJIbTaTa TEXHOJIOTHU BUOPOU300paXKEeHUS, U MOCTapaeMcs
WX OLEHHUTh. HCTpyMEHTaIbHAS TMOTPENTHOCTh TEXHOJIOTUH BUOPOM300pakeHUs
(IOTPELIHOCTh CPEJICTB U3MEPEHUN) BKIIFOYACT B C€0s MOTPEHIHOCTH M3MEPEHHS
MEXaHHUYECKUX MEPEMEIICHUI TOJIOBBI YEIOBEKA WM JIFOOOT0 MEXaHUYECKOTO MPe]I-
Mmerta. [lapameTpsl MOrpenrHOCTH ONpeAeTIeHUs MEXaHUYECKHUX TTepeMeIIeHnH (4acTo-
Ta, aMIUTUTY1a) 3aBUCSAT OT TOYHOCTH CPEICTB M3MEPECHUHN U YCIOBUN M3MEPCHUM.
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B ocHOBHOM OHM ompenenstoTcs mapaMeTpaMu HCIOJb3yeMOH TeJIeBU3MOHHON
KaMmepbl (TMHAMUYECKUH JHara3oH, BpeMEHHOW IIyM, YeTKOCTb), KOTOPBIE, B CBOIO
ouepeib, 3aBUCUT OT OCBEHIEHHOCTH 00BEKTa W MapaMeTpoB Iporeccopa (Iporu3Bo-
JTUTENIBHOCTH). bosbIas yacTh 3THX TEXHUYECKUX MapaMeTpoB BKIIOYEHA B pacyer
rokasareJisi KauecTBa npu uaMepenusix [VibraMed, 2019]. IIpu nokazaTene kauecTa
6mms3koMm Kk 100% moTrpenrHoCTh CpeicTB H3MEpPEeHNi 0OBIIHO HE TpeBbImaeT +5%,
YTO MOXET OBITh MPOBEPEHO MPHU HU3MEPEHHH MapaMeTPOB JIBHKEHHS TECTOBOTO
MEXaHUYECKOTO 00BEKTa, UMCIOLIETO N3BECTHBIC MapaMeTphbl JIBHKEHUS, HApUMeEp,
(hMKCHPOBaHHYIO YACTOTYy TiepeMenieHus. Taxke s MPOBEPKU IMOTPEITHOCTH MeXa-
HUYECKHUX MepeMENIeHNH ObIITN pa3paboTaHbl M UCTIOIB30BaHBI TECTOBBIE MTPOTPAMM-
HbIE 00BEKTHI, COBEPIIAIOIINE NIEPEMEIICHUE C 3aaHHOM JUCKPETHOW YacToTOM 2, 4,
5, 6 m 10 I'y [Vibraimage PRO, 2019]. 3akoH pacnpeneneHns: IOrPEIIHOCTH MeXa-
HUYECKUX MepEeMENIeHn OJIM30K K HOpMallbHOMY TpH mokasarene kadectBa 100%.
OCHOBHBIMH CTIOCOOAaMU CHUKCHHS YKa3aHHOW IMOTPEIIHOCTH SIBJISIFOTCSI MCIOB30-
BaHHME PEKOMEHAOBAaHHOM ammapaTypbl, COOJIIOIEHHE PEKOMEHIOBAHHBIX yCIOBUI
M3MEpEeHUs U KOHTPOJIb 32 TMOKa3aTelieM KauecTBa M3MEePEHHH, KOTOPBIH peain30BaH
B OOJIBIIIMHCTBE MPOTPAMM.

JlononxuTenbHas norpemHocts npu usMepennn [1OC yenoBeka cBs3aHa ¢ He-
CTaOMIILHOCTBIO CAMHX M3MEPSIEMBIX IMCUXO(PU3NOIOTUYECKUX MapamMeTpoB. Dusmo-
JIOTHYECKHE MMapaMeTphl YelIOBEeKa U3MEHSIOTCS BO BPEMEHHU B CHITY €CTECTBEHHBIX
MPUYHH, & TAK)Ke TIPU BO3JICHCTBUN Pa3IMYHBIX BHEITHUX (aKTOPOB M CTUMYJIOB. Bee
MpOrpaMMbl BUOPOM300paKEHUsSI MOKHO Pa3JeiIUTh HA JBE TPYNIbI M0 MNPUHLIUITY
aHanu3a [1OC yenoseka. [lepBas rpynna nporpaMm npeaHazHadeHa JUis IpsiMOro U3-
Mepenus kBasuctarmonapuoro [1OC 6e3 Bo3aecTBUS BHEIIHUX CTUMYJIOB. C TOUKH
3peHHs] TEOPUHU U3MEPEHHUH — 3TO U3MEPHUTEIbHBIE YCTPOMCTBA MPSMOTO Mpeodpa-
3oBanus. K HuM otHOCcATcs nporpammel VibraMed [VibraMed, 2019] u VibraMid
[VibraMid, 2019], cooTBeTrcTBeHHO pexkuMbl Mukpo u Makpo B Vibraimage PRO
Bepcun [Vibraimage PRO, 2019]. Bropas rpynna nporpamm [VibraMI, 2019;
VibraPA, 2019] npenna3znadeHa s cpaBHUTENbHOTO u3MepeHus namenenuit [1OC
110J1 BO3JIEMICTBUEM TIPEIBIABIAEMbIX CTUMYJIOB. [l0o Teopuu M3MepeHuid — 3TO U3-
MEepUTENbHBIE YCTPOICTBA ypaBHOBEIIEHHOTO npeoOpa3zoBanus [Hosumkwuii, 1975].
Ecnu sMonmonanbHas HeCTaOWIBHOCTD SIBIISIETCS MPOOJIEMOW U TOTIOTHUTEIIbHON
MTOTPEITHOCTHIO JJISI POTPAMM TIEPBOM TPYIIIIEI, TO JUTSl TAPaMETPOB BTOPOH TPYTIIIBI
SMOIMOHANbHAA HECTAOUIHLHOCTh MCTBITYEMOTO IPUBOANT K YBEIIMUCHHUIO H3Mepse-
moro nepenana [IOC u cHmxeHnuo nanHoi nmorpemHocty [Munkun, HukomnaeHko,
2017]. [IpoBeneHHBIE UCCIIEIOBAHMS TIOKA3bIBAIOT 3HAYMMYIO HECTAOMILHOCTH 00JIb-
MUHCTBA (pu3mosorudecknx mapamerpoB [Minkin, Myasnikova, 2018] u Bo3MOX-
HOCTh UX M3MeHeHud B npenenax 10-20% paxe B Xx0/1€ KOPOTKOTO TECTUPOBAHUS
OT OJTHOW 10 ceMH MHUHYT. [lorpemHocTh HeCTaOMIBHOCTH U3MEPSIEMOI BETUYHUHBI
HaIpsIMyIO BIHSIET Ha PE3yJbTHPYIOUIYI0 MOTPENTHOCTh, OCOOEHHO ISl TIpOTrpaMM
nepBoit rpynnsl. Hanbonee 3¢ hekTHBHBIM METOIOM CHIKEHUS 3TOH MOTPEUTHOCTH
U APYTHUX CIy4aWHBIX MOTPEIIHOCTEN SBJISETCS yCpelHeHue pe3yapraTtoB. CpenHee
MeJlMaHHOe 3HaYeHHe 0oJiee YCTOMYMBO K 3HAYMUTEIBHBIM BBIOpPOCAM, ITOITOMY 3Ta
OI[CHKA WCIOJB3yeTcs B mporpamme VibraMed nis ompemeneHHs W3MEpPEHHOTO
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3HaueHUs nmapaMmerpa 3a Bpemsi usmepenus. Ilorpemnocts HectabmibHOCTH [IDC
MMeEET CITydallHbIH 3aKOH paclpelesIeHUs, €ClIi HET OJHOCTOPOHHETO TPEeH/Ia U3Me-
uHenus [1OC Bo Bpems n3mMepeHusi. DKCIIEPUMEHTATFHO ObUTIO ycTaHOBIeHO [Minkin,
Myasnikova, 2018], yTo 1 MUHYTBI JOCTATOYHO JIJISi OTCYTCTBHSI OJJHOCTOPOHHETO
Tpenja B u3MeHenuu [IDC, oHaAKO yMEHBIIIEHUE BPEMEHH TECTHPOBAHHS MOXKET
MIPUBOUTH K 3HAYUTEIFHOMY YBEIMUEHHUIO TIOTPENTHOCTH 0T HecTtabunpHOCcTH [1DC.

Metoponornieckasi HOTPEIIHOCTh TEXHOJIOTUH BHOPOU300paKeHHS OTIpeIesieT-
csl, IPE¥kKAE BCETO, KOPPEKTHOCTBIO MPEAJIOKESHHON MOoJIenn peoOpa3oBaHus Mexa-
HUYECKUX TTapaMeTPOB MEPEMEMICHHs TOJIOBBI YEIOBEeKa B TICHXO(PU3HOIOTHISCKUE
WM JJMYHOCTHBIC MapaMeTpsl deiaoBeka. Mojienu npeobpazoBaHusi ObLTH HCCIIE0-
BaHBI B Mpolecce pa3padOTKH TEXHOJOruu BuOpomzoOpaxkenust [Minkin, Shtam,
2000; Minkin, 2018; VibraStat, 2019] u ocHOBaHBI Ha MPEIBIIYIINX UCCICTOBAHUIX
B usnonorun aktuBHOCTH [Darvin, 1872; Wiener, 1948; Sechenov, 1965; Pavlov,
1927; Bernstein, 1967; Lorenz, 1966]. B Hacrosiee BpeMs OllEHKAa TOYHOCTH MO-
nenupoBanus napamerpoB [IDC npencraBiseT 3HAYUTEABHYIO CI0XXHOCTD, TIOTOMY
YTO OTCYTCTBYIOT allbTepHATHBHBIC OOIIETIPUHATHIE W CTAaHAAPTH30BAHHBIE METOMIBI
nsmepenus [1OC. OgHako OTKPBITOCTh U BOCIPOU3BOJAUMOCTD METOIMK ONpeierie-
Hus napameTpoB [1OC texHomorueit BuOponzodpakeHust ik BCEX HCCieoBaTenei
MTO3BOJISIET OTEPAaTUBHO KOPPEKTUPOBATh pa3padoTaHHbIE MeTonbl. Hampumep, mis
MHOKECTBEHHOTO MHTEIIeKTa Monenb [apmaaepa-Mwunkuaa-Hukonaenko [Gardner,
1983; Minkin, Nikolaenko, 2017] Obl1a ckOppeKkTHpOBaHa Nocie Habopa CTATUCTHKH
Ha Oonee yem 500 ucnbityemsix [Minkin et al., 2019]. HecMoTpst Ha KaxXynryrocs
MOJTHYIO HEOIPEACICHHOCTh METOOJIOTHIECKOH MOTPEIHOCTH, €€ TakKe MOKHO
OLICHUTD, 3HAS JIPYTUE MOTPEITHOCTH W3MEPEHUH, OOIIYIO MTOTPEITHOCTh H3MEPEHHUS
1 U3BECTHBIEC 3aKOHBI paclpeesieHHs TOTPEUTHOCTEeH U3MEPEHHUSL.

3KCﬂepVIMeHTaJ1beIe AaHHble

B mpomecce nanHOTO HMCCieqOBaHUS TOYHOCTH TEXHOJIOTHU BUOPOU300paKEHUS
OBITH TIPOBECHBI J1Ba DKCIIEPUMEHTA. B mepBoM skcrepuMeHTe OBIJI0 MPOBENECHO
100 u3mepenuii [1IOC onHOro venoBeka ¢ MOMOIILIO mporpammbl VibraMed10
[VibraMed10, 2019], ycranosnennoit Ha kommnbrorepe HP EliteBook 840 G2 ¢ mpo-
neccopom i7-5600 CPU 2,60 GHz ¢ BHemHe moakir04eHHO# BeO-kamepoir MS
LifeCam Cinema. M3mepenus nposonunuchk 30 saBaps 2019 roma, B TeueHue
2 yacoB ¢ 11.00 mo 13.00 yacos. Hacrpoiiku nporpammel VibraMed10 ycraHosite-
Hbl MUKpO 10 YMOJIYaHHUIO, pa3pemnaromnias ClioCOOHOCTh BeO KamMephbl YCTaHOBIICHA
640 %480 smemenToB. McnpITyemMbIil Haxoamiics Ha pacctossHun 40—50 cM OT KaMephl,
pa3Mep roJI0BbI UCIBITYEMOT'0 Ha M300payKeHUH COCTaBIsUT IpuMepHO 200 371€MEHTOB.
OcCBemEHHOCTh UCITBITYEMOTO0 OblJIa paBHOMEpHA, CTa0MIbHA U cocTaBisiia 600 1k Bo
BpeMms TectupoBanus. Kamepa LifeCam Cinema Oblia pacmiosioskeHa HAaIpOTHB JIHIIA
ucmeITyemMoro. Bo BTopoM skcniepuMente 0b110 poBeneHo S0 m3mepenutit [1OC Toro
JKE 4eJioBeKa ¢ MmoMoIikko nporpammer VibraMA [VibraMA, 2019], ycraHoBIeHHON
Ha MoOunpHOM TenedoHe Samsung Galaxy S8 c¢ mporeccopom Snapdragon 835 co
BCTPOCHHOW OCHOBHOM Kamepoi. M3mepernus mpoBoamtncek 4 despans 2019 roxa,



0 TOYHOCTH TEXHONOIrMK BU5POU3OBPAXEHUA 171

B Teyenue 2 gacoB ¢ 11.00 mo 13.00 gacoB. Hactpoiiku nporpammer VibraMA
YCTaHOBJICHBI 110 YMOJIYAHUIO, pa3pellaronas CiocoOOHOCTh KaMephbl yCTaHOBJICHA
800 x 480 snemenTtoB. McnbiTyembrii Haxoauscs Ha pacctossann 40—50 cM oT Kamepsl,
pa3Mep TOJI0BbI HCIIBITYEMOTO Ha H300paKeHUH cOoCcTaBsul mpumMepHo 200 31eMEHTOB.
OcBewEHHOCTD UCTIBITYEMOT0 Obljla paBHOMEpHa, cTadmiIbHa U coctasisuia 600 K Bo
BpeMsI TECTUPOBAHUSL.

PesynbTathbl uamepeHui

PaccmoTpuM mosydeHHBIE pe3yNbTaThl KOMIBIOTEpHOTO TecTupoBaHus [1OC
(Tabn.l), BBIOpaB 32 OCHOBHYIO OLIGHKY MOTPEIIHOCTEH CPEIHIOI KBaJIpaTUYCCKYIO
norpemHocTh udMepenuit (CKIIM) [Hosumkuii, 1975] (experimental standard
deviation) [JCGM 100, 2008], Tem Ooiee, 9TO OHA COBIATAET CO CPETHEKBAIPATH-
yeckuM oTkiioHeHHeM (CKO), koTopoe aBTOMaTHYECKH OMpEesieTcsl IporpaMMoit
VibraMed10 st Kaska0ro 0CHOBHOTO napamMeTpa Bubpounzobpaxkenus (T1-T10).

Ta6bnuua 1

Pesynbtathl 100 nsamepexun napametpos T1-T10 n I-E MPC, pasgeneHHble Ha rpynny 1 (nep-

Bble 50 n3amepenuin), rpynny 2 (nocnegytowime 50 nsamepeHuii) 1 o6 beanHEHHbIE B OOHY rpynny.

M — cpenHee 3HaveHue napameTpos, © avg — cpefHee 3HaveHne CKO B rpynne n3amepeHu,
6(M) — CKIMn

var | M1avg | 61avg | 61(M) | M2avg | 62avg | 62(M) M avg 6 avg 6(M)

T1 33,21 4,24 3,98 32,06 3,95 2,94 32,63 4,09 3,55

T2 31,24 3,76 3,28 29,28 3,69 2,43 30,26 3,72 3,05

T3 26,30 9,74 6,66 20,83 10,07 3,07 23,57 9,91 5,86

T4 30,69 4,05 3,60 27,82 3,86 1,56 29,25 3,95 3,12

T5 62,31 7,87 6,22 65,87 7,67 5,84 64,09 7,77 6,29

T6 72,21 2,01 1,91 70,75 2,14 1,34 71,48 2,08 1,81

T7 18,42 2,83 2,51 18,74 2,94 2,49 18,58 2,89 2,51

T8 67,28 4,28 3,49 68,32 4,17 3,12 67,80 4,23 3,35

T9 14,37 3,85 2,47 15,92 4,65 1,53 15,14 4,25 2,20

T10 | 38,45 14,23 | 11,29 | 46,46 18,35 10,67 42,46 16,29 | 11,69

E 28,81 2,46 3,14 28,35 2,75 3,05 28,58 2,61 3,05

| 47,95 6,10 5,67 51,66 5,47 5,14 49,81 5,79 5,14

dP -0,02 0,00 0,09 -0,01 0,00 0,09 —-0,01 0,00 0,09
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[IpuBenennsle B Tabnuue | nanHele mokas3bsiBaroT, yTo pasdpoc CKIIU mexny
pa3IuYHbIMU napamerpamu cocrtaBiser oT 1,34 mis mapamerpa T6 rpynmsl 2 1o
11,29 nnst mapamerpa T10 B rpynme 1. Cpennee 3aauenne CKIIU mo 100 n3mepenusim
napamerpoB T1-T10 cocraBuio 4,34%. [1pu 3tom pazdpoc CKIIU st onMHAKOBBIX
napaMeTpoB MEXIY TpynnaMu 1 ¥ 2 3HaYUTENbHO MEHbILE, YeM pa30poc mapaMeTpoB
CKIIHN B xa)xmoii rpyrie.

PaccMoTpuM aHanoruuHbIe CpaBHUTENBHBIE PE3YIbTaThl KOMIIBIOTEPHOTO U Telle-
¢onnoro tectuposanus [1OC (Tad:. 2), BEIOpaB 32 OCHOBHYIO OLIEHKY HOTPEIIHOCTEH
CPEeIHEKBAAPATHUYECKYIO IOIPEIIHOCTh U3MEPEHHH.

Tabnwuua 2

Pesynbtatel 150 namepeHun napametpos T1-T10 un I-E M®C, pasgeneHHble Ha rpynny 1

(50 MobuMnbHbIX 3Mepenwuin), rpynny 2 (100 KOMNbIOTEPHBIX U3MEPEHUIA) N 0b6begUHEHHbIE

B Of4Hy rpynny. M — cpefgHee 3HaveHne napameTpoB, M — cpefHee 3HayeHve napameTpos,
6 avg — cpepnHee 3HaveHne CKO B rpynne namepennin, 6(M) — CKIA

var | M1avg | 61avg | 61(M) | M2avg | 62avg | 62(M) M avg 6avg | 6(M)

T1 49,00 3,54 5,04 32,63 4,09 3,65 38,09 3,91 8,74

T2 23,67 1,92 2,26 30,26 3,72 3,05 28,07 3,12 4,19

T3 21,59 7,97 3,75 23,57 9,91 5,86 22,91 9,26 5,33

T4 31,43 2,85 1,72 29,25 3,95 3,12 29,98 3,59 2,92

T5 71,56 3,76 2,92 64,09 7,77 6,29 66,58 6,43 6,45

T6 75,76 4,38 4,91 71,48 2,08 1,81 72,91 2,85 3,78

T7 36,99 2,94 5,52 18,58 2,89 2,51 24,72 2,90 9,47

T8 73,62 3,28 2,06 67,80 4,23 3,35 69,74 3,91 4,06

T9 22,15 3,12 1,71 15,14 4,25 2,20 17,48 3,87 3,89

T10 | 31,15 6,56 8,18 42,46 16,29 | 11,69 38,69 13,05 | 11,91

E 48,65 2,35 10,46 | 28,58 2,61 3,05 35,27 2,62 (10,39

| 41,29 2,67 6,46 49,81 5,79 5,14 46,97 4,75 6,48

S -0,01 0,00 0,08 -0,01 0,00 0,09 -0,01 0,00 0,08

[IpuBenennbple B Tabnuue 2 naHHBIE MOKa3bIBalOT, yTo pazdpoc CKIIU mexny
pa3iIu4YHbIMU napamerpamu cocrtasiser oT 1,71 ans mapamerpa T9 rpynmer 1 no
11,69 nns mapametpa T10 B rpynme 2. [Ipu stom pa3dpoc CKITW nnst ogumHAKOBBIX
napaMeTpoB MEXIy TpynnaMu | ¥ 2 3HaYUTENBHO MEHbIIIE, YeM Pa30poc mapaMeTpoB
CKIIH, a oobeaunenue rpynn 1 u 2 naet 60JbIIyIO MOrPELIHOCTD (CpeaHee 3HaUCHHE
CKIIA = 6,1%), 3a cueT m06aBIeHNS HHCTPYMEHTAIFHON ITOTPEITHOCTH.
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Ji1 KOPpEeKTHOH OLEHKH MOTPeIIHOCTe HeOOXOAMMO 3HATh 3aKOH M3MEHEHUS
n3MepsieMoit Bennuunbl [HoBuikuii, 1975]. bonbmmuHCTBO N3MEpSIEMBIX TapaMeTPOB
T1-T10 ocHOBaHBI Ha BRIYUCIICHUH CPEIHETO 3HAUCHUS YACTOTH BUOPON300pasKECHIS
(oHepreTHyecKast XapaKTePUCTUKA) U CPETHEKBAIPATUHIECKOTO OTKIOHEHUS YaCTOTHI
BUOpou3oOpakeHus: (MHQOPMAIMOHHAS XapaKTePUCTHKA). PaccMOTpuM MIIOTHOCTH
pacnpenenenus 3TuxX BennduH (puc. 1 u puc. 2) mist KOMIBIOTEPHOTO U MOOUIIFHOTO
n3mepenus [1OC.
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Puc. 1. PacnpegeneHnne MHOpMaLMOHHON 1 SHEPreTUYECKON XapaKTePUCTUKN
MPY KOMMNBIOTEPHBIX U3MEPEHUSIX
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Puc. 2. PacnpeneneHne MHOpMaLMOHHOM 1 SHEPreTUYECKOM XapaKTepPUCTUKN
npy MOBUIbHBIX U3MEPEHMUSAX
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[IpuBeneHHbBIC pacrpeneiaeHus TajJeKu OT HOPMAIBHOTO 3aKOHA PacIpeieiieHus,
4TO, CKOPEE BCEr0, CBUCTEILCTBYET O HAIMYHMU HE TOJIBKO CITyYalHON MOTPEITHOCTH
B UBMEPCHUAX, HO U MPUCYTCTBUU CUCTEMATUUCCKUX HOI‘peHIHOCTCﬁ B IIPOBCACHHBIX
BBIOOPKAX.

O6cyxaeHne npuBeAeHHbIX pPe3yrbTaToB U3MEepPeHUn

[TocTapaemcst TOHSTH, HACKOJIBKO TOYHO MBI MOYKEM ONPEAEIUTh MOTPEIIHOCTh
N3MEpPEHUIl MO MPOBEIEHHOMY dKCIepuMeHTY. OCHOBHBIM JOCTOMHCTBOM OLICHKH
norpemHocteid o CKO n3mepsieMoil BeTMUNHBI ABIsAETCS TO, 4TOo cymMMapHas CKO
BKITIO4aeT B cebst cymmy Beex norpemnocteit CKO [Hosunkuit, 1975, Shanon, 1946],
MpHUYEM 3TO CIIPaBEIJINBO IS JIIOOOTO 3aKOHA paclpeaesCHUs] U3MepsIeMOoil Benu-
YMHBI IPU OTCYTCTBUU KOPPEJISLUN MEXIY aHAIM3UPYEMBbIMU norpemHsocTsMu. Ha-
JUYHE KOPPEISALUU MEXy aHAIU3HUPYEMBIMU HHCTPYMEHTAIBHOM, IOTOIHUTEILHON
1 METOAOJIOTMYECKOM MOTPEMIHOCTAMHU MPEANOI0KHUTH JOCTATOYHO CII0KHO, TOITOMY
JUTSL OLEHKH MTOTPEITHOCTEH CIIeIyeT UCIoIb30BaTh (popmysl 1 u 2.

o5 = ;cf. (1)

W3 sToro cnexyer, 4TO MpHU HAJTMYUK TPEX OCHOBHBIX MOTPELIHOCTEH, KaXkaasi OT-
JieNbHast U3 HUX OyJieT MeHbIlle CyMMapHOW U onpezensercs rno Gopmyie:

G, =\/0'§ -G — 03 ()

IIpoBeieHHOE KOJTMYECTBO U3MEPEHUM KaXK 101 U3MEPSIEMOM BETMUMHBI COCTABIISIET
npumepHo 150 orcyeToB nmpu kaxaoM tectupoBanuu [1DC, a qya 100 rectupoBanuit
coctanisieT 15000 oTcyeToB, UTO MO3BOJISAET OLEHUBATh MOTPEUIHOCTh IPOBEICHHBIX
M3MEPCHHH C TOBEPUTEIHLHON BEPOATHOCTHIO He HIke 0,997, [Ipu 3TOM B Teopun u3-
MEpEeHUIl NMPUHATO OLEHUBATH MPENEIbHYI0 MOrPEIIHOCTh U3MEPEHUH A = 26 = +G
[HoBuukwuit, 1975].

PaccMmotpum pe3ynbTaThl TabmUIBl 2 CpaBHUTEIbHBIX TecTupoBaHuil [1OC Ha
MoOmibHOM ycrpoiictee (M1) u I[IK (M2) B Buze rucTorpaMmsl Ha pucyHke 3, oOpa-
THB BHUMaHHE Ha 3HAYMMbIC Pa3INuus B BEJIMYNHE U3MEPEHHBIX CPEIIHUX 3HAYCHHIA
rapameTpoB M.

[IpuBenennble 3HaueHns M MOKa3bIBalOT 3HAUYMMBIE PA3IUUMs, MPEBBIIIAIONINE
MOTPENTHOCTh U3MEPEHHUS TapaMeTPOB BHYTPHU KaXJIOW TPYIIIHI, MIPEXKJIE BCETO s
napametpoB T1, T7 u T10, T. e. cCBUAETENHCTBYIOT O 3aMETHON MHCTPYMEHTAJIb-
HOHW MOTpenrHoCTH. [[7s MOHMMaHUS MPUYUH JTAHHOTO SBJIEHHUS CIEAyeT OTONTH
OT TEOPHH U3MEPEHHH K TEXHOJOTMH BUOpOou300pakeHus. OCHOBHBIM OTIMYHEM
B CPaBHUBAEMBIX TPYIIIAX SBISIETCSA pa3Nuuus (POTONMPHUEMHHKOB, UCIIOIB3YEMBIX
B JaHHOM JKcrepuMeHTe. MoOUIbHEIH TemedoH Samsung S8 MCIOIB3yeT Malo-
mymsiaryto KMOIT matpuily, u3rotosieHHyto no texnonoruu backside, oCHOBHBIM
JIOCTOWHCTBOM KOTOPOM SIBJISIETCS] TIOBBINIIEHHAS YyBCTBUTEILHOCTh U TTOHIKCHHBIN
YpOBEHb cOOCTBEHHBIX myMoB. BeOkamepa LifeCam Cinema ocHareHa 0OBIYHBIM
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KMOII (frontside), 4yBCTBUTEIBHOCTh KOTOPOTO MPUMEPHO B 4 pasza HHUXKE, 4YeM
y backside [Lesser, 2015]. TexHonorus BuOpon3o0pakeHUs OCHOBaHA Ha BBIYHC-
JIEHWHW 3JIEMEHTOB, HMEIOIINX Pa3HBIH ypoBeHb curHana [MunkuH, 2007], mostomy
MOPOTOBasi YyBCTBUTEIHHOCTh (DOTOMPUEMHUKA UMEET MEPBOOYEPETHOE 3HAUCHUE
IIPH pacyeTe UCXOAHOro BUOpon3oopaxkeHus. s KOHTPACTHOTO OOBEKTa Pa3IuyIus
B IIOPOrOBON YYBCTBUTEIBHOCTU (POTONPUEMHUKOB MOTYT OBITH HE CTOJIb 3HAYU-
MBI, KaK IIPH aHaJlM3e MaJIOKOHTPACTHOTO JINIA YeoBeKa. J[1s MaJOKOHTPAacTHOTO
00beKTa ero BUOpon3o0pakeHUEe MpU BUOpALUU MPSIMO IPOMOPIHUOHAIBHO IO-
POTOBOH YYBCTBHUTEIBHOCTH (DOTONPHEMHUKA, T. €. €CJIM HU3KOUYBCTBUTEIbHBII
(OTONPUEMHHK C YyBCTBUTEIBHOCTBIO S BHAUT N M3MEHUBIINXCS JJIIEMEHTOB, TO
BBICOKOYYBCTBHUTEIBHBINA (DOTONMPUEMHHK C YyBCTBUTEIBHOCTHIO 4 S BUIuT 4 N 13-
MEHUBIIMXCS 3JIEMEHTOB. TeopeTHYecKy TaKoe YBEJITNUCHNE KOJIMUECTBA HIEMEHTOB
He 00513aHO BIMATH HA U3MEHEHHE CPEIHET0 3HAUEHUs, HO Cy[s 110 IPOBEICHHOMY
3KCIEPUMEHTY (OPMBI pacrpe/ieieH!il (TucTorpaMMa 4acTOThl BUOPALIHiA) OKa3bl-
BaIOTCA Pa3sHBIMU, Jyullas KaMepa BHIUT OoJiblle BUOpAaLUi, U CpeJHee 3HAUCHUE
BHOpaIuii, OnpeeeHHOe KaMepoil ¢ BRICOKOH YyBCTBHTEIBHOCTHIO U YETKOCTBIO,
OKa3bIBAETCS BBIIIE, YTO COTJIACYETCS C OJIHUM M3 OCHOBHBIX TIPUHIIUIIOB TOJTYYCHHS
ujeasbHoro Bubpounsoopaxkenus [Munkus, 2008]. [Tox uneansHbiM BHOpOM300pa-
KEHHEM MOHUMAaOoCh BuOpousodpaxenue, B koropom omnpezaensitorcs BCE touku
C U3MEHUBLIMMCA CUTHaJoM. EcTecTBEHHO, 4TO Jydmias Kamepa BUAMUT OOJble
TOYEK, YeM KaMepa C XyJAUIMMH IapaMeTpamMu.
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Puc. 3. Pesynsratel M n CKO 150 namepenuin napametpoB T1-T10 MPC, pazgeneHHble
Ha rpynny 1 (50 MobuneHbIx 3meperuin) u rpynny 2 (100 KOMMNbIOTEPHBIX U3MEPEHWIA).
M — cpegHee 3HayeHue napameTpoB, S — cpeAHeKBagpaTuyecKkas NorpeLiHoCTb U3MepPEHNs
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Nmenno mostomy mapametpsl T1 u T7, pacueT KOTOPHIX OCHOBAaH Ha CpeIHEM
3HAYEHUH YaCTOThI BUOPAIINA, OKa3bIBAIOTCS BBIIIE B IPYIIE MOOMIBHBIX H3MEPESHUN
¢ nyuieit kamepoi. OOparHas kKapTuHa HaOmogaercs i napametpa T10, KoTopbrit
CBsI3aH C OIpeieJIiCHreM pa3dpoca neproia CUruaia Buoponzoopaxenus. Jlydmas mo
napamerpam (4yBCTBUTEIBHOCTh, YETKOCTh) KaMepa CTa0WIbHEH U TOYHEE HU3MepseT
3HaueHUE CHTHaJIa BUOpOoU300pakeHus, modtomy napametrp T10, onpe/eneHHbI Ha
MOOMIIFHOM YCTPOHCTBE IMOKA3hIBAET MEHbIIIee 3HaueHrne. OcTaabHbIe TapaMeTPhl BU-
Opon300paKeHUs XapaKTePU3yIOT IPOCTPAHCTBEHHBIC 1 BpDEMEHHBIE XapaKTEPUCTHKHI
BHOpaInii, OHW OKa3bIBAIOTCS HE CTOJb YYBCTBUTENIBHBI K OOIIEMY KOJUYECTBY BBI-
SIBIIGHHBIX TOYeK BHOpanuid. Harmpumep, mapamerp T3 xapakrepu3yeT COOTHOIICHHE
BBICOKHMX M HU3KHX YaCTOT BHOpamuu. TO COOTHOIICHHE IOCTATOYHO CTAOMIHHO U HE
3aBUCHUT OT OOIIETO YHCITa 3JIEMEHTOB BHOPON300paKCHUS.

UTto KacaeTcsi METOANYECKOH MOTPENTHOCTH IMapaMeTpOB BUOPON300pakeHUS, TO
OLICHUTh €€ JOCTATOYHO CJIOKHO B HACTOSILEE BpeMsl, TaK KaK OTCYTCTBYIOT APYIHE
OOIIETPUHATHIC METOABI M 3TAJIOHBI IS ONIPEICTICHUS TICUXO(DH3NOIOTHYEeCKIX Mapa-
METPOB M MCUXO(PU3NOIOTHUECKOTO COCTOSTHHS yenoBeka. CyIIecTBYIONUE METOIBI
OILICHKH MCUXO(U3HOIOIHUECKUX [1apaMETPOB Ja0T TOJILKO KaYeCTBEHHBIC XapaKTe-
puctuku [Chavan, 2015], a MeTO/IbI U3MEPEHUI HE MPUBOJAAT HUKAKUX MOKa3aTeJeH
tounocT [Mauss, 2009; Meiselman, 2016]. CtaHgapT MO OLIEHKE TOYHOCTHU TICHXO-
Jorndyeckux nanHbix [Standard, 2014] ocHOBaH TOJIbKO HAa 00PabOTKE CO3HATEILHOM
peaxiyy 4enoBeKa U HUKaK He BKIIOYAET B ceOsl MCUXO(PHU3HOIOTHYECKYIO PEaKIIHnIO,
MOATOMY JACKJIapUpyeMble B HEM TOYHOCTH HE MMEIOT MPAKTUYECKOTO OTHOLICHUS
K peajJbHOMY IMOBEJICHHUIO ¥ M3MEPEHUIO MCUXO(PU3HOIOTUYSCKUX MapaMeTPOB ue-
soBeka. TexHOoJIoTHs BUOPOU300paxeHUsI, 10 3asBICHUIO Pa3pa00TYNKOB, SBIISCTCS
MEPBOM OTKPHITOW TEXHOJIOTUEH MCUXO(PU3NOIOTHYSCKON ETEKIIUH, TTO3BOJISIONICH
BoruncisTh JIFOBBIE ncuxodusnonornyeckue napamMerpsl M0 OTKPHITHIM alrOpUT-
MaM [Minkin, 2000; Minkin, 2018; VibraStat, 2019]. Takoii moaxoa MO3BOJISET KOP-
peKTUpoBaTh anropuTMel usmepeHus [IOC 1 MUHUMU3UPOBATH METOJOJIOTHUECKYIO
MOTPEITHOCTH 10 Mepe HaOOpa CTATUCTUYECKHUX PE3yIbTaTOB.

3akntiovyeHue

Jannas pabGoTa sBiseTCSs, IPAKTUUECKH, IEPBOH KOMITJIEKCHON MOMBITKON MPO-
(eccruoHaIbHOrO aHanIM3a MOTPEHIHOCTEH cucTeM BUOPOM300pakeHUsS MPSIMOTO
npeobpazoBanus. OTAeNbHBIE UCCIEOBAaHUS HA TEMY MOrpelrHocTell Bubpousodpa-
YKCHHUS IPOBOJMIINCH PaHee, XOTs ¥ He ObLTH BBLICTICHBI B CAMOCTOSTENIbHBIC Pa0OTHI.
Hanpumep, B padote [Munkun, 2007] Obl1 poBeieH aHaIH3 IIyMOB Pa3IMYHbIX Ka-
Mep (aHaJOrMYHO aHaJM3y WHCTPYMEHTAJIBHOH MOTPEIIHOCTH), a B pabote [MUHKUH,
Hukonaenxo, 2017] 6bu10 MPOBEEHO UCCIENOBAaHUE CTAOMIBHOCTH H3MEPSIEMBIX
napamMeTpoB NPU CPAaBHUTEIBHOM TECTUPOBAHUM (AaHAJIOTMYHO aHAIU3Y MOrpPEeL-
HOCTEH METOAa ypaBHOBEIIEHHOro MpeobpazoBaHusi B MeTposorun). OCHOBHBIMU
3aJa4aMu JaHHOW paboThl ObUIa METPOJOTHUYECKask 3KCIEPTH3a TEXHOJIOTUH, TOMCK
MyTeH MOBBIMIEHUS TOYHOCTU AJIs pa3pabOTUYMKOB U BBIPAOOTKA MPEIOKECHUN 110
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YMEHBIIICHUIO MOTPENIHOCTEH sl 1moJib3oBarteneii. [[poBeicHHBIC UCCIIeIOBaHMS TIO-
3BOJISIFOT CEJATh CJICAYIOIINE BBIBOIBI:

1. CpenHee 3HaYCHHE TIPE/ICITBHON IMOTPEITHOCTH U3MEPEHHH TTCHX0(hHU3HOIoTHYe-
CKHX ITapaMeTpoB cOCTaBUIIO +£6,1% (6€3 HHCTpYMEHTAIBHON MOTPemHOCTH +4,3%).
Ora BeIMYMHA SBJISCTCS JIOCTATOYHO HU3KUM 3HAUCHHUEM JIJISl TIOTPEIIHOCTeH U3Me-
peHuil TCHXO0(PU3UOIOTHIECKUX MTapaMeTPOB 110 CPABHEHHUIO C JAaHHBIMHU OT aHAJIOTOB
[[LImenes, 2010; Kosti, 2017], cauTaronmMu XOpOITUMH pe3yIbTaTaMU PE3YIbTHPY-
roryr norpeimHocth (20-50)%, 4To TOBOPUT O BHICOKOW MH(POPMATUBHOCTH BECTH-
OynsipHO-3MonHoHaIbHOTO pediekca [Minkin, Nikolaenko, 2008] kak wHAHKaTOpa
[HdC.

2. 3HaYUTENBHBIN BKJIAJ[ B MOIPEITHOCTH BHOPOM300paKEHHUS MOMKET BHOCHUTH
WHCTPYMEHTAJIbHASI MOTPEIIHOCTh. [lapaMeTphl TeIeBU3MOHHON KaMephbl (4yBCTBU-
TEIbHOCTh, YETKOCTh, NMHAMUYECKUN JHANa30H, BPEMEHHON IIyM) OKa3bIBAIOT
CyIIECTBEHHOE BJIUSHUE Ha MOJyYaeMbIi pe3yibTaT, IS OTAEIbHBIX IMapaMeTpoB
WHCTPYMEHTAJIbHAS TMOTPEITHOCTh MOXKET JocTHraTh +4%. OnHako, npu Habope cra-
TUCTHUKH ¥ MOJTy9eHUH MPoBepeHHBIX 3aBucumocteit [IOC ot uccnemyemoro dakropa
Ha OJTHOM ’KeJle3e, HHCTPYMEHTaJIbHasl MTOTPEIIHOCTh OKA3hIBAET TOJHKO MUHUMAIIb-
HOC BIUSIHUE Ha pe3yibTat. [[03TOMYy MOIB30BaTEISIM CHCTEM BHOPOM300paKESHUS
cieayeTr HaOMpaTh COOCTBEHHYIO CTATUCTUKY Ha KOHKPETHOM aImapaTHOM o0ec-
MeYeHUHU U HMCTOJIB30BaTh €€ Mpu onpeseiaeHnu napamerpoB [IDC, 3To mo3pomser
3HAYUTEJIBHO YMEHBIIUTh HHCTPYMEHTAIbHYIO MOTPEIIHOCTb.

3. CucteMaTU4eCcKas MOTPEIIHOCT, B OCHOBHOM OIPEACNSETCS TOMOJIHUTEIBHON
MOTPEITHOCTHIO, CBA3aHHOW C OJHOCTOPOHHUM TpeHaoM oT usmeHeHus [1DC moxn
NeHCTBHEM BHEITHUX (DaKTOpPOB (BpeMs, CTUMYJIBI), OHA HE YCTPAHICTCS yCPeIHEHU-
€M Pe3yJbTaTOB U3MEPEHUHN, UCIIONB3YyEMBbIM TIPH KaXKIOM TecTHpoBaHUU. OIHAKO
OJIHOCTOPOHHUHN TPEH]I U3BMEHEHHUSI MICUXO0(U3UOIOTUYSCKUX TapaMEeTPOB P KBa-
3UCTAllMOHAPHOM COCTOSTHUW HUCITBITYEMOTO HE TpeBbImaeT £3% B 9ac ¥ TOCTATOYHO
PEIKO MOXXET OBITh IJIUTEIHHBIM BO BpeMmeHH. IIpu 3TOM cBOOOMHBIC KOJEeOaHUS
napametpoB [IDC 3a kopoTkoe Bpems (B ImpeAeiaXx MUHYTHI) 3aMETHO MPEBBIIIAIOT
MEIUJICHHBIM TPEeH U MOTYT cOCTaBATh A0 +10% ansa otaensHbix napamerpoB [IOC
(mapameTp TPEeBOKHOCThH B TaOJHIIEC 2), UTO HE TO3BOJSET 3aMETHO CHIDKATH BPEMsI
n3MepeHuit 0e3 moTepr TOYHOCTH.

[IpoBeneHHbIC HCCIEIOBAHUS MTOKA3aJIM, YTO B HACTOSIIEE BPEMsI TEXHOJIOTHUS BH-
Opon300pakeHIS UMEEeT MUHUMAITbHBIE ITOTPENTHOCTH U3MepeHus mapameTpoB [1OC
10 CPaBHEHUIO ¢ M3BECTHRIMH aHanoramu [[lomorrukos, 2013; Gunavan, 2018]. [Tpu
ATOM CYIIECTBYIOT 3HAYUTEIbHBIC PECYPCHI JUIS TOBBIIICHHUS TOYHOCTHU TIPU H3MEpe-
HUU OTIENbHBIX MapameTpoB [IDC, 3Tu pe3epBhlI KacaroTcs MOpaOOTKH KaK armapar-
HOTO, TaK ¥ IIPOTPAMMHOTO 00eCIIeUeHUsT BHOPOM300paKECHHUS
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CPABHUTEJIbHbIA AHATNU3 PA3JIMYHbIX ANTOPUTMOB
NONY4YEHUA BUBPOU3OBPAXEHUA
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Annomayusa: Ilposedeno skcnepumenmanvuoe ucciedo8anue no onpedeeHuro subpouso-
Opadicenus pastudHbIMU MamemMamuyeckumy areopummamu. Paspabomanvl mecmoswvie 6udeo
uz0Opasicenusn paziuuno20 Konmpacma, cosepuarowue subpayuu ¢ ouanasone yacmom 1-10 I'y
¢ pasiuyHoll OucKkpemnocmoro nepemeujerus. Ilposedeno cpasnenue ancopummos (FFT u FVI)
onpeoenenus 4acmomsl nepemeneHuti 00beKMos no NApamempam, UCHOIb3YeMbIM 8 MEeXHOI02UU
B8UOPOUZ0OPAIHCEHUS.

Knrouegwle cnoea: subpouzobpasicenue, anzopummyl, npocpamMmHas 0opabomxa, npouzeoou-
MENbHOCTb, MOYHOCTb UZMEPEHUS.

COMPARATIVE ANALYSIS OF VARIOUS ALGORITHMS
FOR VIBRAIMAGE CAPTURING

Valery Akimov, Sergey Didenko, Viktor Minkin
ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: An experimental study to determine vibraimage by various mathematical algorithms
has been carried out. Test video images of various contrast were developed, making vibrations
in the frequency range 1-10 Hz with different displacement resolution. The comparison of the
algorithms (FFT u FVI) for determining the frequency of objects movement by parameters used in
the vibraimage technology is carried out.

Keywords: vibraimage, algorithms, software processing, performance, measurement accuracy.

Texnomnorust BuOponzodpakenust [Munkus, [tam, 2000; Munakun, 2007, Minkin,
Nikolaenko, 2008; Munkus, 2018; Minkin, 2018] mpeobpa3yeT mOTOKOBOE BHIEO C TI0-
MOIIIBIO MPOTrPaMMHON 00pabOTKU B JBE Pa3INYHBIX COCTABIISIFOIIMX HU300pakeHUS,
OTPAXKAMOIIUX AMIUTUTY/IHbIC U YaCTOTHBIC XapaKTCPUCTUKU BUOpPALUN U BHIKECHUI
00BEKTOB, HAXOAIIUXCS B Kajipe. TeXHOIOrusi BUOPON300pakeHHS UCTIONB3YeT chop-
MHUPOBAHHBIC AMIUIUTYJIHBIC U YaCTOTHBIC I/I306pa)KeHI/ISI 00BEKTOB JJI TIOJTYYCHU A
JONOJIHUTENbHON MHpopMannu 00 o0bekTe. B ciydae KOHTpOs )KUBOTO 00BEKTa ATO
MOTYT OBITh PA3TIMYHbIC ICUXOPU3HOIOTMYCCKUE XapAKTEPUCTHKH, B CITy4ae KOHTPOJIS
HEXHUBOTO 00BEKTa 3TO MOTYT OBITH TTapaMeTPhl HAAEKHOCTH. B 00IieM cirydae uexo-
HOE aMIUIUTYJHOE U YacTOTHOE BHOPOM300paskeHHE 0OBEKTa MOXKET OBITH MOTYYCHO
pa3nu4yHbM TyTeM. OCHOBHBIM MTPHUHITUIIOM MOTYYCHUs BHOPOU300paKeHUS SBIISICTCS
ero MakcuMalibHas HH()OPMATHUBHOCTD ISl PEIICHHUS TOCTABICHHOW 3a/1a41 MTPU MHHU-
MAJIBHBIX OIICPAMOHHBIX 3aTparax IMpu €ro rnojJIyucHuun.

W3HavanpHO OBUTH MPEUIOKEHBI CICAYIONIHE POPMYJIIbI JUTs TOTYUYSHUS aMILIN-
TYIHOW M YaCTOTHON COCTABJISIONINX BUOPOH300paKEHUS. AMITTUTYTHAS COCTABJISIIO-
mas KakIoi Touku BuOponszoopakenns [MunakuH, 2007; Minkin, Nikolaenko, 2008]
orpeensiiach mno Gpopmyie:
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1 N

Ax,y = ﬁz‘Ux,y,i _Ux,y,(i+1)

i=1

(1

IZIe X, ¥ — KOOPAHHATHI TOUKH;
U, ,;— BeIMYNHA CHTHAJIA B TOYKE X, } B [-M KaJpe;
y(i+1) —— BEIMUMHA CHTHANA B TOUKE X, y B (i + 1)-M Kazpe;
N — 4HCII0 KaApoB, O KOTOPBIM HJET HAKOIUIEHHE aMILIUTYIHOM COCTaBIAIO-
el BHOpon300pakeHusl.

UacToTHas cocTaBisiomas Kaxa0d TOUYKH BHOpou3oOpaxeHus [MwunkuH, 2007;
Minkin, Nikolaenko, 2008] ompenernsace mo hopmyie:

F N

Fo= 32
Y

N i3 nHave : 0

U

X,y

_Ux’y,(M) >0:1 @)

rae F,,— Jactora 00pabOTKH TEIEBU3UOHHOIO CUTHAlIa

AMIUIMTYIHAs U 9aCTOTHAas COCTAaBISIOLINE BUOPON300paKeHHS MPEICTABISIOT
€000 mapayiebHBIe BUACOTIOTOKH, aHAJIOTHIHBIC TI0 (opMaTy U300paKeHUS HC-
XOJIHOMY BH/JIEO CUTHAILY, IPUYEM KaXKJbI KaJp aMIUIMTYJHOM U YaCTOTHOM COCTaB-
JSIOIIEH HeceT BPEMEHHYIO M MIPOCTPAHCTBEHHYIO HH()OPMAIMIO O MPOLLIOM 3TOT0
BHJICONIOTOKA, OTPAHUYEHHYIO BO BPEMEHHU YUCIIOM KaJpOB HAKOIUICHHUS MEXKaIpo-
BoH pasHocTu N. TexHomorus BuGpon3o0pakeHus mpeodpasyer 3TH BUACOMOTOKU
B MIEPBUYHBIE TapaMeTpbl BUOpon3oopaxenus [Munkus, 2018], koTopsle 3aTeM npe-
00pa3yloTcsi B MHPOPMATUBHBIC MAapaMETPhl UCCIEAYEMOTr0 0OBEKTa B 3aBUCUMOCTH
OT LIeJIU MCCIIEI0OBAHUS.

[Ipu 5TOM y pa3zpabOTUYUKOB TEXHOJIOTHH BHOPOM300paKeHHs OBLIO YeTKOE I0-
HUMaHUe, YTO NMpeIoKeHHbIE POPMYJIIBI pacueTa aMIUINTYJHON U 4aCTOTHOH cOCTaB-
JSIOLIUX MPUCYLIN peajbHOMY BUOPOM300pakeHMIO, a HEe nicaibHOMy [MUHKHH,
2007], koTOpoe IOJKHO OTpa)KaTh MapaMeTphl MEPEeMEeIIeHNns BCeX TOUEK 00BEeKTa.
Oco0eHHO 3TO Kacaloch yacToTHOTO BuOpousoopaxenus (FVI) onpenensiemoro dhop-
MyJIo# (2), KOTOpOoe OTpa)kajo 4acToTy (PUKCHPYEeMOro M3MEHEHHUSI CHUTHAJIA B KaK-
JIOM 3JIEMEHTE, a HE PEAIbHYIO YaCTOTY U3MEHEHMs CUTHajla BO BPEMEHH IS KasKI0T0
aneMeHTa. [Ipy MoX0KecTH ITUX XapaKTEePUCTUK, YNCIIOBbIE 3HAYCHHUs, TIOJyYeHHbIE
JUISL KaXKJIOTO U3 STHX METOJ/IOB, MOTYT CYIECTBEHHO OTIMYATHCA.

KoneuHo, pa3paboTdnkaM TEXHOJIOTHH BHOPOU300paKeHUS U3BECTHO, YTO MOYKHO
M3MEpUTh YacTOTY U3MEHEHHUs CUTHAJIa B KaXKJI0M TOUKe N300paKeHUsI METOJOM OBbI-
ctporo npeobpazosanus ®ypee [Heideman et al.,1984], nanpumep, no ¢popmyne 3.

N-1 N-1

— —i2mwkn/N _ —k —

X —ane i2mhn/ —anw " k=0,.,N-1. 3)
n=0 n=0

[Ipn HacTpoiikax, mo ymom4anuio 3a rnepuoj 100 oTcueToB ¢ KaapoBoil 4acTOTON

30 I'u, cCOOTBETCTBYIONIUN BpEeMEHH 3 CEKYH[IbI, U3MEPEHHAS YacTOTA CUTHAJA B BhI-

OpanHol Touke X (HampuMmep, omnpeaeacHHas ObICTpbIM npeoOpasoBanueM Dypbe,
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FFT wu DFT) nomkHa nmeTh 3HaueHue He 6osee 15 ['11 (B COOTBETCTBUU C TEOpEMOi
Korenpaukoa-1llenona-Haiikucra [Nyquist, 1928; Korexpaukos, 1933; Shannon,
1949], narmpumep, 10 'y mpu neprone curnana 0,1 c. Pacder asns Takux ke HACTPOEK
4acTOThI U3MEHEHUS CUTHAJIA 3JIeMEeHTa 10 Gopmylie (2) MOKET JIaTh JPyroe 3Hade-
HHE, TaK KaK 4acTOTa U3MEHEHHS CUTHAJIA 3aBUCHUT HE OT [IEPHUOJIa CUTHAJIA, & OT TOTO
CKOJIBKO pa3 3a(MKCUPOBAHO W3MEHEHHME CUTHala, T. €. OT OTHOIIEHHS CUTHAI-IIYM
¢doronpuemuuka. [Ipu 3TOM Henb3si cKkazaTh KakoW U3 alrOpUTMOB pacuera Oolee
MpaBUIBHBINA, TaK KaK ¥ TOT, U IPYTOW aJIFOPUTM UMEIOT CBOU OIPaHUYCHHA. 3aTO
MOJXHO OIIPE/IEJICHHO CKa3aTh, YTO aJrOpUTM (2) MEHee 3aTpaTHbBIN Al OOJBIINX
¢dopmaroB n3odpakeHus. IMeHHO Goublasi orepannoHHas 3aTPATHOCTh allrOpUTMa
FFT onpenenuna BbIOOp pa3pab0TUYMKOB TEXHOIOTHH BUOPOM300pakeHUs Ha GopMy-
nax (1) u (2) npu pazpaboTke TexHosoruu Bubponzodpaxenus 20 et Hazaa. OgHako,
MIPOTPECC KOMIBIOTEPHON TEXHUKH HE CTOUT Ha MeCTe W TO, 4To 20 JIeT Ha3aj ObLIO
MPAaKTHYECKH HEBO3MOXKHO, B HACTOSIIIIEE BPEMsI CTAHOBHUTCS OCYIECTBUMO. Llenbro
JTaHHOW paboTHI SIBISIETCS CpaBHEHHE BO3MOXHOCTeH dopmyn (2) ¢ (3) mist moiy-
YeHHsI BUOPOM300paKEHUS, MAKCUMAITBHO TIPUOIMKEHHOTO K HIICATbHOMY.

MeToa n SKCNepnmMeHT

JUis IpoBeIeHUsT TECTUPOBAHUS PA3IMUHBIX AJTOPUTMOB I10JIy4€HUS! BUOPOU30-
OpaskeHusl ObIIIO pa3paboTaHO HECKOJIBKO TECTOBBIX BHJICO ¢ BUOPHPYIOMIMMHU 00BEK-
TaMH, UMEIOIIMMH Pa3IMYHbIA ONTHYECKUH KOHTPACT, Pa3IMUHyIO0 YAaCTOTY U aMIUIH-
Tyay BuOpamuii. TecToBBIi 00BEKT TpeCTaBIsieT OO0 MPAMOYTOIBHUK pa3MepOM
50x30 s1eMeHTOB, UMEIONUI paBHOMEPHO HapacTarolIMi I'paJueHT KOHTpacTa Ha
Kpasix U paBHOMEpHO cepylo cepeanny. DoH BOKPYT MPSIMOYTOJIbHHKA B TECTOBOM
BHJICO PABHOMEPHBIH 1 Omu3kuii k 6emomy (siprocth 200). [loxHbIi pazMep TeCTOBOTO
Buaeo 160 x 120 snemMeHTOB, JTaHHBIE O YaCTOTE, CMEIIEHUN U TPATIUCHTE TECTOBBIX
00beKTOB MpUBeACHBI B Ta0uie 1. JnmurensHocTh TecTOBBIX Bujeo ¢aitioB 120 ce-
KYHJI.

Ta6nuua 1
dann [1“20;Fg{1=\,.u.,g(e);|-|;1“50] KoHTpacTt cpoHa | CmelleHue, T4k | YacTtoTta, Ny
test_b_g5d1f010.avi +5; 0; -5 245 1 1
test_b_g5d3f010.avi +5; 0; -5 245 1 3
test_b_g5d3f030.avi +5; 0; -5 245 3 3

B xoJe skcrepuMeHTa Co3/laHHbIe TECTOBbIE 00BEKTHI OBUIM 3arpy>KEeHbI B MPO-
rpammy Vibraimage 10 PRO [Vibraimagel0, 2019] u o6paGoTansl pa3andyHbIMU
anroputMaMu 06paboTku (2) u (3), oOpaTHB OCHOBHOE BHUMAHHE Ha COOTBETCTBHE
peanbHOro BUOPOU300paKeHUs UicalbHOMY U 3arpy3ky mpoueccopa Intel Core 17-
5600U CPU 2,6 GHz.
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PesynbraThl 3KCnepumMmeHTa

Paccmorpum monmyueHHOe BUOpOM300pakeHne pa3pad0TaHHBIX TECTOBBIX BHACO
00BEKTOB anropuT™MoM (2) Ha pucyHKax 1-3 mpu 3amycke B mporpamMmMe Vibraimage

10 PRO.
Il EEEEEN SR
AV

AR
Puc. 1. test_b_g5d1f010

N SN .

AR
Puc. 2. test_b_g5d3f010

Vi AV ' '

AR
Puc. 3. test_b_g5d3f030
rae: VI — BHyTpeHHE BUOpOH300pakeHHE;

AV — BHelIHee BUOpOU300paKeHUE Ha BHYTPEHHEM (aypa-BuOpa);
AR — BHemHee BUOpOM300pakeHne Ha peajbHOM (aypa Ha peajbHOM).

CoOTBETCTBYIONME YaCTOTHBIE THCTOTPAMMBI JJI TPeX yKa3aHHBIX TECTOBBIX
BHJICO C BHOpOM300paKeHHEM, OMPEICICHHBIM 110 opmyie (2), mpeIcTaBlIeHbl Ha
pucyHke 7.

PaccmotpuM mosrydeHHOE BUOPOM300paKeHHE pa3pabOTaHHBIX TECTOBBIX BUICO-
00bekToB aroputMoM FFT Ha pucyHkax 4—0.

VI AV

AR
Puc. 4. test_b_g5d1f010

VI AV AR

Puc. 5. test_b_g5d3f010

\ AV

AR
Puc. 6. test_b_g5d3f030
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Puc. 7. YacToTHble rucTorpamMmmMbl TECTOBLIX BUAEO NpU 06paGoTke anropuTMom (2)
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Puc. 8. YacToTHble ructorpammbl TECTOBbIX BUAeO npu obpaboTtke FFT
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PaccmoTpuM COOTBETCTBYIOIIME YACTOTHBIE TUCTOIPAMMBI AJIsl TPEX yKa3aHHBIX
TECTOBBIX BHJEO ¢ BUOpoM300pakeHueM, onpeneneHubM mo gopmyne FFT na pu-
CyHKeE 8.

B tabnuue 2 npuBeneHa 3aBUCUMOCTD 3arpy3Ku Iporeccopa oT Gpopmara u3o0pa-
XKEHMsI IS [oJydeHus: BuOpousoOpakeHus: nmporpammoii Vibraimage PRO 10 mist
000UX aJNTOPUTMOB IPU UJICHTUYHBIX TPOTPAMMHBIX HACTPOMKaX.

Ta6bnuua 2
Pa3smep kagpa
160 x 120 320 x 240 640 x 480
Anroput™
FVI 12% 15% 23%
FFT 33% 70% > 100%

O6cyxaeHne nosy4YeHHbIX pe3ynbLTaToB

PaccmoTpum momydennbie pucyHku 1-8. J[iist mepBoro TecToBOro BHIEO (YacToTa
1 I'u, cmerenue 1 3meMeHT) HAOJIOIAI0TCS IPAKTUYSCKU UICHTHYHBIC BUOPOU300pa-
JKEeHUS JUist 000MX aJIFOPUTMOB ToJyueHus: BuOpouzoopakenus (2) u (3). Ilpu s3tom
W YaCTOTHBIE THCTOTPAMMBI JJOCTATOYHO MTOXO0XKH, OJTHAKO CTAOMIBHOCTh BUOPOU30-
OpaxxeHus 1o gopmysie (2) 3HAYUTEIBHO BhIIIe CTa0UIbHOCTH M300pakenus: FFT.
CTaOuiabHOCTH MOJy4aeMOro BHOpOU300pakeHus XapakrepusyeT kaapoBoe CKO,
kotopoe coctarisiet 0,07 'y (puc. 7) s anropurma (2) u 2,5 ' (puc. 8) uist anro-
purMma FFT.

Jst BTOporo TectoBoro Buaeo (dacrora 1 ', ciBur 3 anemenTa) BUOpon3oOpaxke-
HUS onpenensieMoe o Gopmynam (2) u (3), UMEIOT 3HaUMMBbIe pazinnyus. HecMoTpst
Ha TO, YTO peajbHasl 4acToTa JUIsl TOr0 TECTOBOTO BHJIeo ocTanachk 1 I'm, ans anro-
puTMa (2) IpoM30LUIO KaXylleecs CMEIICHNEe YacTOThl BUOPOM300paKeHHs B CTO-
POHY YBEIHYEHUs, H3-3a TOTO, YTO peajbHBIH CIBUT OOBEKTa COCTABHII 3 DJIEMEHTA,
a HE OJMH, TaK KakK KaJpoBas 4acToTa ompoca cocrasisa 15 I'u, u B Teuenue 15 o1-
CYETOB KKIBIH AJIIEMEHT TECTOBOTO 00BEKTa COBEPIIAN JIBIKEHUE B OJIHY U JAPYTYIO
CTOPOHY, BO3BpAIIAsCh HA CBOE MeCcTO. TakuM 00pa3oM 4acTOTa U3MEHEHUs CUTHAJIA
(8 I'm, puc. 7) 3aMeTHO TpeBHIIIANA PeaTbHYIO YacTOTy ABWXKeHUs oObekta (1 I,
puc. 8). TobKO Ha KpasX TECTOBOT'O 00BbEKTa BHOPON300paKeHNUE, ONMPEISICHHOE 10
anroputmy FVI, coBmanano ¢ BuOponzodpakeruem, onpeaeineHasiM FFT.

Jnst TpeThero TecTOBOTO BHJEO HAOIOMAIOCh aHAIOTHYHOE PACXOXKEHUE pe-
3ynpTaToB anroput™Ma FVI u FFT, npudem omsath BenwmdmHa BUOPOM300paKEHHUS,
TTOJTY4EHHOTO T10 anroputMy FVI, nmpeBrimaeT BenuanHy BUOpPOU300pakeHUs, MOy~
yernoro 1o anroputmy FFT. IIpu aTom oTMeTnM, uTo 00a anropuTMa BBISBISIOT IBH-
YKEHHE TOJIKO ONTHYECKH KOHTPACTHBIX 00BeKTOB. CepeiiHa TECTOBOTO 00BEKTa, HE
MMeloIasi KOHTPACTHBIX AeTajeil (paBHOMEPHBIHN cephlii (POH), OKa3anach HEBUIAMMON
JUTsE 000UX aJITOPUTMOB.
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3aknroueHue

Bubpounzobpaxenue, nomyueHnoe anroputMom FFT, moka3zano 60bIyt0 TOYHOCTb
OIIpeesICHHs] PEATbHOM YaCTOThI epEeMEIIeHUs] 00BEKTa, YeM TPAJULMOHHBINA aJro-
put™ FVI. IIpu 3TOM nporpammHeie 3aTpathbl Ha noaaepxkky anropurma FFT cyme-
CTBEHHO MPEBBIMIAIOT TpaaulMoHHbIN anroput™ FVI. lns nonnodopmarHoii paboThl
¢ FFT nano umerts mpoueccopsl ¢ MOIIHOCTHIO IpuMepHO B 100 pa3 mpeblaronieit
Intel Core 17-5600U CPU 2,6 GHz ncmonp30BaHHbBIN B JaHHOH padote. Paspurne mpo-
LIECCOPHOM TEXHUKHU MO3BOJISIET HAa/IeeTCs, YTO TaKUe MPOILeCcCOophl OYAyT TOCTYIHBI Ha
MacCOBOM PBIHKE NIEKTPOHHBIX YCTPONCTB MPUMEPHO depe3 6—8 ner. OnHako, TouHOe
3HAHME YaCTOTHI ABMKEHUH HE TapaHTUPYyeT OObLIeH TOYHOCTH OIPENSICHHS IICUXO0-
(PM3MOTIOTHYECKOTO COCTOSHUS TEXHOJIOTHEH BHOPOM300paKeH!s, TaK KaK KOJIMYECTBO
BBISIBJIIEMBIX 3JIEMEHTOB BHOpon3oOpaxenus anropurMoMm FVI u FFT npaktuuecku
OJINHAKOBO, & TOYHOCTH omnpeneneHusd napamerpos [1OC onpenenseTcs HMEHHO KO-
JIUYECTBOM BBISIBJICHHBIX 3J€MEHTOB BUOPOM300paskeHNs U (PYHKIIMOHAIBHOW CBS3BIO
Mexay napamerpamu [IOC u napamerpamu BuOponzoopaxkeHus. OctaeTcsi OTKPBITHIM
BOIIPOC, Kakoe BUOpon3oOpakeHne nHpopMaTuBHel B ruiane petekuuu [1OC, tpaau-
nronHoe Wi FFT. OTBeT Ha ATOT BOMPOC MOKHO OYAET MOTyYINUTh B CKOPOM BPEMEHH,
TaK Kak MpoIeccopbl ¢ MOIIHOCTRIO B 100 pa3 Oosiee 17 yxe AOCTYIHBI HA COBPEMEHHOM
pBIHKE, HarpumMep npoueccop 19. Ho uccienoBanne nHOPMATUBHOCTU PAa3TUYHBIX
BUOPOU300paKEHUH — MPEAMET APYrOro UCCIIeI0BAHMS.
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NMPUMEHEHUE METOAUKUW BUBEPOU3OBPAXEHUA
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Annomayusn: I[Iposedeno cpagrerue ncuxopusuoIocULecKko20 COCMOosHUS 8 PA3HbIX 803DACH-
HBIX epynnax noodell ¢ UCNONb308AHUEM MEXHOL0UU 8UOPOU30OPANCEHU cUCmeMa KOHMPOis
NCUXOIMOYUOHANLHO2O cocmosanus denoseka (VibraimageS.1) u npoepammsr (VibraStat2) npous-
600cmea npeonpusimus Oncuc, (C.-Ilemepoype, Poccus). [Iposedennvle ucciedo8anus no36oaunu
BbIAGUMb (PUUUCCKUX OMKIOHEHUSAX MedcOy nayuenmamu epynn. 9mo coomeememayem pasiui-
HbLM YCIOUYUBLIM COCMOSHUAM MO32d.

Knruesvie cnosa: Cpasrenue, mexHonozus uOpou300padceruss, mose, yCmouuussie cocmosi-
HUsl, NCUXOPUZUONO2USL.

APPLICATION OF VIBRAIMAGE TECHNOLOGY FOR STUDIES
OF VARIOUS STABLE PHYSIOLOGICAL STATES

A. A. Sentsov
Biometric center of abilities development, Voronezh, Russia (ved63@rambler.ru).

Abstract: The comparison of psychophysiological state in different age groups of people with the
use of vibraimage technology control system of psycho-emotional state of a person (Vibraimage$8.1)
and the program (VibraStat2) produced by Elsys (St. Petersburg, Russia). Conducted studies have
revealed physical abnormalities between patients groups. Which corresponds to the various stable
States of the brain.

Keywords: Comparison, vibraimage technology, brain, steady state, psychophysiology.

Mo3r uenoBeka Kak ObI HAXOIUTCS B TIOUCKE CTAOMIIBHBIX COCTOSTHUHN, HOPMaJTbHBIX
WJIM MTATOJIOTUYECKHX, CTABIIUX TAKUMHU MOCIIC TIEPUO/Ia JECTa0MIN3aIUY B PE3yJIbTa-
Te O6one3nu. Kaxercs, 970 MO3r 00Ja7aeT ClIOCOOHOCTHIO 3alIOMHHATh YCTOMYHBOE
COCTOSIHHE M BO3BpAIIAThC K HEMY. J[71s1 310pOBOTO MO3Ta 3TO 3alTUTHRIN MEXaHU3M,
JU1si OOJNIBHOTO — aJIalTUBHBIA M TaKXKe 3alUTHBINA, XOTS B MOCISAHEM Cliydae 3TO
U YCTOMYUBOE MaTallorMueckoe cocTosiHue. NHepUMOHHOCTh MPUHYKIAeT BELUIECTBO
MO3ra — a MO3T CHCJIaH W3 BEIIECTBA — COXPAHATH MPEABIAYIEe COCTOSHHE, a €T0
WHEPTHOCTH HE TO3BOJISICT €My BBIUTH M3 3TOTO COCTOSHHUS, UTO JEJaeT BEIIECTBO
HE MHUIMATOPOM H3MEHEHUM, a UX moiyyareineM. [[oCKONIbKY BEIIECTBO yHpaBJs-
€TCsl CHJIAMH, TO B CHJIaX U CJIeIyeT UCKATh NMPOU3BOIUTENS CO3HaHMUA. HemennenHo
BO3HHUKAET BOIPOC: 4o ATO 33 CHIBI U KaKue OHU. B 4acTHOCTH, 3TO MOTYT OBITh
U TIOCTOSTHHO ACHCTBYIOIINE dMOIUU. MOsKeT JIi MO3T ¢caM BBIWTH U3 ITOr0 COCTO-
ssHusA? UTo MOKHO ceJIaTh JAJIS BbIX0JAA U3 TAKUX COCTOSIHME? 1151 TOro 4ToObl
OTBETUTH HA 3TU BOIPOCH], HAM HEOOXOJMMO HAYUHUTHCS HU3MEPATHh dTH COCTOSHHS,
CpPaBHUBATh U3MEPsSEMbIC MMapaMeTPhbl MEXKy co00H. MbI 3HaeM, YTO IMOIUU BbI-
3BIBAIOT U3MECHEHUSI B MO3T€ U MOOWJIHM3YIOT HAC K JICHCTBUIO B OTHOIICHHH TOTO,
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YTO BBI3BAJIO HAITY SMOIIMIO, & TAK)KE U3MCHCHHUSM B HaIlleH BETeTaTUBHON HEPBHOU
CUCTEeMe, PEeTYJIHPYIOIIEH Cep/IeYHbI PUTM, YACTOTY JIbIXaHUs, MHTEHCUBHOCTH TI0-
TOOTJICJICHUS U MHOTHE JPyTrue (PU3NOIOrHYSCKUE U3MEHEHHUS U, TAKUM 00pa3oM,
TOTOBST HAC K Pa3IMYHBIM JICHCTBUSAM. B pe3ynbTaTe 3T0r0 MEHICTCS U MUMUYECKas
kaptuHa ymna. O0 3TOM ydeHble 3HaIH yxe B 16 Beke: «MUMHKa — OJIHO U3 CaMbIX
dJIEMEHTAPHBIX TPOSBICHUN HEPBHOU MESITEIHHOCTH ... [10700HO S3BIKY, MUMHKA
MpeACTaBIsIeT 00JIbIIOe pa3HooOpasue GopM, HO, HECMOTPSI Ha 3TO, OHA BCErjaa —
Oosee oOmIMii sI3bIK... MUMUKA €CTh S3bIK Beex Jrojein» [1]. i3sMeHeHue BbIpakeHU
JIUTA CTIOCOOHO BBI3BIBATH M3MEHEHHS B BET€TaTHBHON HEPBHOU CHCTEME YelloBeKa
U UCIBITHIBATh COOTBETCTBYIOIIME SMOIIHH.

Benukue yuensie npouuioro (Y. Hapsun, M. M. Ceuenos, K. Jlopenn) nexinapupo-
Balll HEPA3PBIBHYIO CBS3b MEXKY ABM)KCHUEM H JKU3HBIO OMOJOTHYECKHX OOBEKTOB,
B TOM YHCJI€ CBS3b MEX/y IBUTATEIILHON aKTUBHOCTHIO M MCHXO(DHU3UOIOTHIECKUM
coctossareM. Te3zuc U. M. CeueHoBa: — «BCE BHEIIHHE MPOSIBJICHUS MO3TOBOU Jes-
TEITBLHOCTU MOTYT OBITh CBEJCHBI HA MBIIICYHOE JBUKCHUE)» — OCTACTCS a0COIFOTHO
aKTyaJbHbIM U Ha CErONHAIIHUN JIeHb [2]. IcX0oas U3 3TOro Mbl MOXKEM CKa3aTb, YTO
Ka)kJ10€ SMOIIMOHAIBHOE COCTOSHHE XapaKTEePU3yeTCsd HEKUM PacXOJO0M dHEPTHUH,
1 paboTa, OCYIIECTBIIsIEMasi CHCTEMOI, TIpeo0pa3yeTcs B MUKPOBUOPAIIUH, €CIIA YeJI0-
BEK CTOUT WJIX CUANT Oe3 nBrxkeHwus. [lapameTpsl BUOpaIiu rojoBeI (4acToTa B AHa-
mazone 0,1-10,0 I'm m ammumuryna B nmpeaenax 10—-1000 mxm) [3] mas cTaOMIBHOTO
SMOIIMOHAILHOTO COCTOSIHUS Y€JIOBeKa CTa0WIIbHBI BO BpeMeHu. [lapameTpsl BUOpa-
LMW U3MEHSIOTCS TOJIBKO TOCIE NU3MEHEHHS AIMOIMOHAIILHOTO COCTOSIHHS. V3BECTHO,
YTO OIleHKa paboThl BeCTUOYISApHOHN cucTemMbl d(h(heKTHBHO puMeHsieTcst A QyHK-
[IMOHAIBHOW TUATHOCTUKHU MCUXO(OHU3NOTOTHUCCKUX TTapaMeTpoOB U paboTOCTIOCO0-
HOCTH 4YeioBeka. B ocHoBe pa®oThl nmporpamMMbl BuOpon300pakeHus JIeKaT JaHHbIC
0 paboTe HEpBHOU cucTeMbl denoBeka. [lognepxanue BEpTHKAILHOTO PaBHOBECHS
YeJoBeKa OCYIIECTBISETCS BECTHOYISAPHONW CUCTEMOW W MOXKET OBITh PacCMOTPEHO
KaK YaCTHBIN CIIy4ail TBUTaTCJIbHOW aKTUBHOCTH, MPUYEM JMHAMHKA MYCKYJIbHOTO
JBIDKCHHS OIPEIEISeTCsS MPoIlleccaMid CEHCOPHOTO TOPMOKEHHS BECTHUOYISPHOU
cucTeMbl. MeTo1 BUOPOM300paKeHHsT pErUCTPUPYET MUKPOJIBIDKEHUS U TPOCTPaH-
CTBEHHBIC KOJIeOaHUsI 00BEKTa MyTEeM ONpEeIICHHS apaMeTPOB BUOPAIIUH (4aCTOTHI
Y aMILTUTY/IbI) JUTSE K&XKAO0TO 3JIeMeHTa (MHUKcelst) uccienxyemoro oobekra [3]. C no-
MOIMIBIO 3TOTO METOJIa YJaJ0Ch YCTAHOBUTH, YTO MapamMeTphl BUOPOM300pakeHUs
OTPaKAaOT KOJIMYECTBO JBHKCHHUS, a 3HAUUT XapaKTEPU3YIOT 3MOIUHU U (HU3UOJIOTH-
YECKOE COCTOSIHHME OpraHHU3Ma YesIoBeKa.

Mo3r obecriedrBaeT MBICIUTENBHYIO JIEITeIbHOCTh CUCTEMOHN C KECTKUMH (0051-
3aTEIPHBIMA) ¥ THOKMMH (TTepEMEHHBIMH) 3BEHBSIMHU, BCE BHEITHUE MPOSBICHUS KO-
TOPOU OTPAXKAIOTCS B MBIIICUHOM JABHIKCHUHU. DTa JNEATCIbHOCTh XapaKTepu3yercs
HEKHUM PacXO0JIOM SHEPTHH U OMPENEICHHON MUMHUYECKON KapTHHOW Ha Jure. Mbl
MpeAroaraeM, 4To B pa3Hble BO3PACTHBIE TEPHOIBI MO3T HAXOIUTCS B Pa3ITHMIHBIX
YCTOHYMBBIX COCTOSIHUSAX, KOTOPBIC XapaKTEPU3YIOTCS COOTBETCTBYIOIIUM UM (pr3HO-
JIOTHYECKUM cocTosiHusiM opranmu3ma. H. I1. bextepeBa cumurana, 4To 10 OnpenencH-
HOTO BO3pacTa MO3T 3aIlyCKaeT OMOJIOTHYECKYIO MPOTrpamMMy 3alllUThl KU3HHU Yel0-
BEKa, W OMpEAeNIeTCs OHA BO3PACTOM CBSI3aHHBIM C BO3MOKHOCTH OCYIIECTBIISITH
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penpoayKTUBHYIO (yHKIUI0. «Hanbonee 3HAaUMMBIN B )KU3HU YEJIOBEKa MEPUOT —
3II0pOBasi, MOJHOIIEHHAS 3PEIOCTh, TIOCIIE TIOJIOBOTO CO3PEBAHUS H 0 MEHOMAY3bI HITH
ee dkBuUBaJCHTH. A pampiie? Cyns mo TOMy, Kak MAaCCHBHO HAYMHAIOT HACTYIATh
00JIe3HH, YTO-TO B 3TOT MEPHO/] B IPOrPAMME KHU3HH IIPOUCXOTUT. UTO-TO MEPEBOUT
MO3T B HOBOE YCTOHYMBOE COCTOSIHUE, KOT/Ia MPOTrpaMMa OUOJIOTHYECKON 3aIUThl
JKU3HM TIepecTaeT neicTBoBaThy [4]. W mepen HaMu BHOBBL BCTAIOT BOIMPOCH MOZKET
JIM MO3I' CaM BBIITH M3 ITOr0 coCcTOsIHUSA? UTO0 MOKHO cJejIaTh JJIS BbIX0Aa M3
TAKHX COCTOSTHHII?

MaTtepuanbl n MmeToAbl

Jl7is OTBETOB Ha TH BOMPOCHI HEOOXOAMMO OBLIO MOHATH, & €CTh JIU (PU3HOJIOTH-
geckue, GU3NIeCKre OTANYUs B rpymme moaeit 20—23 roxa (8 >KeHIINH) U TPYTIIE
monelt B Bo3pacte crapiie 52 set (7 xeHIIrH). Mbl uccnenoBaiu 1Be Takue TpyIi-
MBI C TIOMOIIBIO CHUCTEMBI KOHTPOJISI ICUXOAMOLMOHAIBHOTO COCTOSIHUSL YEIOBEKa
(VibraimageS8.1) [5]. UccienoBanust mpoBOAMIIACEH ¢ oMotk Pexnma M. OcHOB-
HBIM MPEAHA3HAYCHUCM JAHHOT'O PCKMUMaA ABJIACTCA UCIIOJIb30BAHUC CUCTEMBI BI/I6pO-
n300paskeHus UII MEAUIUHCKON IUArHOCTHKH U MCUXOJOTUYECKUX HCCICIOBaHNH.
CraTtuctuueckas 0o0pabOTKa pe3ysbTaToB, MOMYYCHHBIX CHCTEMOI BHOpOH300paxke-
HUS, IPOBOAMIIACE ITporpamMoit BubpaCrar [6].

Pe3yn bTaTbl UCCNegOBaHUMN

Ha pucynkax 1-4 moka3aHbl THCTOIPaMMBI YACTOTHOTO PaCIpe/IeiIeHUs] BHOPOH30-
OpakeHus. YacToTHas THCTOrpaMMa MOKa3bIBAET paclpeelieHNe YaCTOThI ABHKEHHS
TOJIOBBI I BCEX TOYEK M300pa)KeHUs 3a ONpE/IeNICHHBI BpEeMEHHOH repuos (1o
YMOJTYaHHUIO 3TOT nepuoa paseH 20 cekyHaam). Taxke 1Mo 3TUM rpapukaM MOKHO
cIenaTh BBIBOJBI O TAKHX COCTABHBIX TEMIEpAMEHTa KaK: CHJa BO30OYXKACHUS; cuia
TOPMOJKEHHS; YPAaBHOBEIICHHOCTh HEPBHBIX IPOILIECCOB; UX UHEPTHOCTH. llogbem
rpaduka TeMOHCTPUPYET CHIY U OBICTPOTY BO3OYKICHWUS, CITaJg — TOPMOXKEHHUS.
BricoTa rpaduka CBUAETENBLCTBYET O CHJIE HEPBHBIX IporieccoB. OCTpoTa muKa, mpo-
TSOKHOCTH BEPXHEH TOUKH — 00 HHEPTHOCTH.

P 2 154
s
oo,

1.

]

T
|
|
|
I
|
t
|
|
|
I
|
4
|
|
|
|
|
1
|
|
|
I
|
|
1
|
|
I
|
|

4

Puc. 1



TTPUMEHEHME BUEPOM30BPAXEHNS /151 UCCITELOBAHMA... ICUXO®U3NONOTMYECKMX COCTOSHUNA 191

T T T

T
I
|

.............

I

......

l |I“

s, "

T T
I 1
1 |
I |
1] |
| |
1] |
| |
l |
If |
| |
| I
Il |
I |
1 I
[ 1
I |
| 1
I I
I |
I |
I |
i |
I |
I 1
I |
I |
[ |
[ |
i |
2 3

Puc. 2

Ha rpadmukax, mokazaHHbIX Ha pUCYHKax | u 2, Mbl BUJAUM OCTpbIC MTUKHU, OOJIb-
IIYEO BBICOTY. BOJBIINYIO CHITY U CKOPOCTh BO30YXK/IEHUS U TOPMOKEHUS. DTU Tpa-
(bUKH OTpaKaIOT MCUXO(DU3HOIOTHYSCKUE MTapaMeTPhl MOJIOJBIX JIFOJICH B BO3pacTe
20-23 roma. B naHHOM cilydyae cujia TOPMOKCHHSI paBHA CUJIC BO30YXKJICHHS, YTO
FOBOPUT 00 YPaBHOBEIICHHOM TEMIICPAMEHTE MPU MaJioM BPEMCHH MPOTCKaHUS
HEPBHBIX MTPOIECCOB. DTO COOTBETCTBYET OOJIee IACTHYHOW Pab0Te BCEX MBIIIIII JIUIIA
u 0oJiee yCTOMYMBOM paboTe BCETO BECTHOYILIPHOTO armapara.
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Ha rpadukax, moka3aHHBIX Ha pHCYHKaX 3, 4, cujia U OBICTPOTa TOPMOKCHUS
MPEBBIIIACT CHITy U OBICTPOTY BO30YX/IeHUs. BrIcOKas MPOTHKHOCTh BEPXHEH TOUKH
TOBOPHT O BBHICOKOW MHEPTHOCTH. DTH TPaQUKH OTPAKAIOT TCUXOPUZNOIOTUIECKIE
napameTpsbl Jirojiel crapie 52 ser. Tak kak cuiia BO30YKJIEHUS U TOPMOKCHUS HE
PaBHBI — MBI MOKEM F'OBOPUTH O HEYPAaBHOBELICHHOCTH. B aHHOM ciyyae mpeBbl-
IIIEHUE CHUJIBI TOPMOKEHHUS HAJl CUJION BO30YKIEHHUS, HHEPTHOCTh M HEYPAaBHOBEIIICH-
HOCTBH CBUJIETEILCTBYET 00 HHOM YCTOWYUBOM COCTOSTHHHM MO3Ta. Kaknprit uemoBek
B CTPECCOBBIX CUTYAIUsIX BBIOMPACT PA3IUYHBIC CTPATETUU COBJIAIAIOIICIO MOBEJIe-
HUS, KOTOPbIE MOT'YT IPUBOAUTH K OTEPE YPABHOBEUICHHOCTH HEPBHBIX MPOLIECCOB.

OG6cyxaeHWe NosnyYeHHbIX pe3ynLTaToB

I'meB, Arpeccus, AcoruanbHble posBiaeHus, O6uga — Harmm sMonmoHanbHbIe
pCaKkuun HCAACKBATHLI CUTYallUuu:

— HMOLMS COOTBETCTBYET CUTYALH, HO HE COOTBETCTBYET €€ HHTCHCHUBHOCTD;

— DMOIIHS COOTBETCTBYET CUTYAIIMH, HO OHA TIPOSIBIISIETCS HEHAIEKAIIUM CTIOCO-
0oM (Hanpumep, THEB OIPaBJiaH, HO MOJTYaIiBasi popMa KOHTPIPOYKTHBHA);

— MBI UCTIBITHIBAEM SMOLIMIO HE COOTBETCTBYIOILYIO CUTYallUH.

Mo3r MOXET TIepelTH B MepeBO30YKICHHOE COCTOSTHHUE, KPalHUM CITy4aeM KOTO-
poro OyneT HepBHBIA CPHIB. DMOIHS TIOTJIONMIACT YEIOBEKa, OBIAACBas BCE OOIBITUM
1 OOJBIIMM YHUCJIOM 30H €r0 MO3Ta. DMOLUMUOHAIN3UPOBAHHBIA MO3T «CTAHOBHUTCS
Oonbie, YTO OYKBaJIBLHO OJOKUPYET €ro BO3MOXKHOCTH BBITIOJHSTH MBICIUTEIbHBIC
3a/1a4¥, MO3BOJIAIOIINE YEJIOBEKY JeHCTBOBATh afeKBaTHO cuTyanuu. OObIYHBIE Me-
JIOYM KU3HH, TAKUE KaK 3aJiepKKa MPUOBITUSI caMOoJIeTa WIIH CCOpa C COTPYTHHUKOM,
CTaHOBSTCSI BAXHOH “aTakylowledl cuiioil”». YpaBHOBEIIEHHOCTh MO3Ta TepsieTcs,
a C HAM H CIIOCOOHOCTh MO3Ta MBICJIUTh, 0COOCHHO TBOPYECKH.

U Hao0opoT Takue CTpaTeruy COBIIAJIAIOIICTO ITOBEJACHUS KaK H30eranue, ocmo-
POdICHBIE OelicmeuUsl, MAHUNYAUPOGAHUEe TIPUBOAST K TOMY, UTO 3allUTHAs peakUus
CTaHOBUTCSI M30BITOYHON M TIOCTOSIHHBIN ITOTEHIMAN OITYCKAETCS HUXKE IMOCTOSIHHO-
ro BO BceX 30Hax Mo3ra. CTaHOBHUTCS TpyAHEE W TPYAHEE HCIBITATh PaZOCTh HIN
nevasb, T.¢ 0ObIYHBbIC SMOIMHU. BIIEKHYT Kpacku OKpy»Karomero Mo3ra. TBopueckue
CHOCOOHOCTH TaKKe yMEHbIIAOTCs. JJisi uenoBeka, KaKeTcsl, YTO Terepb MOYTH He
CYIIECTBYET yCTPAIIAIONINX CUTYAllUHd WM HA00OpPOT BCE BOKPYT JABUT (XOTS TIO-
HUCK CHJIIBHBIX 3MOIII/II>1 CO BCEMHU OTPpHULATCIIBHBIX HOCJICJICTBI/Iﬁ BE€CbMa BepOHTeH).
Ecnn Takue ycCioBusA npoaIATCA B TCUHCHUN HEKOTOPOI'0 BPEMEHHU, IMMOTCHIIMAJI MO3Ira
B OOJBITMHCTBE 30H CHIDKAETCS M YEJIOBEK BIAJACT B COCTOSIHHE dMOIIMOHAIHLHOTO
crymopa (TynoctH). Takne «OmuOKH B TIPOSIBICHUH dMOIMI MOCTOSHHO HaKaIlJIh-
BAarOTCA U MOT'yT IMPUBOAWUTH K HOBBIM YCTOﬁHHBLIM COCTOSHUAM MO3ra, KOTOpPbIC
U OIPeaesioT GU3NOTIOTHYECKIE OCOOCHHOCTH JIIOJICH B CTapIIeM BO3PacTey.

J1J1s TOBBITIIEHHSI TOYHOCTH OTIPEIeNIEHHUS Pa3HUIIBI B ICUXO0()U3MOIOTHIECKOM CO-
CTOSIHMH B TPYIIax JIIOJIel pa3HOTO BO3pacTa MCIHoJib3oBasiach mporpamma TPStat.
exe, KoTopas mpeJHa3HaueHa IJisi CTATUCTUYECKOH 00pabOTKH pe3yibTaToB pabOThI
nporpammbl Vibralmage. [Ipu aHanm3e UCIoNb3yOTCS MaTeMaTHIEeCKOe OKHIaHUE
M, cpenHekBaapaTHdecKoe OTKJIOHEHHE S W BapuabenbHOCTh V COBOKYIMHOCTH
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ncuxodusnonornyeckux napamerpoB yenoBeka T1-T10, uaMepsieMbix B pexume
M mnporpammoii Vibralmage PRO CoBokynnocts napamerpo T1-T10 BriOpana
TakuM 00pa3om, 94TOOBI ¢ MAaKCUMAJIbHOW WH()DOPMATHBHOCTHIO PETUCTPUPOBATH BCE
MUKPOZBIKEHHSI TOJIOBBI YenoBeka. [Ipu aToM, Ha3BaHue Kaxaoro napamerpa Ti Mo-
KET XapaKTepU30BaTh PAa3JIMUHbIEC CUXO(PU3NOIOTHUECKUE XapAKTEPUCTUKU B 3aBU-
CHUMOCTH OT IPUMEHEHHUSI CUCTEMbI BUOpOU300paskeHHsl. Pe3yabTaThl CTATUCTUYECKOM
00pabOTKHM MpeICTaBICHBI HA TIPUBEICHHBIX HUKE IrpaduKax.
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Puc. 5. Jluct M-S — rucrtorpamma pesynsratoB cpaBHeHusi napameTtpos MO (nepsasi
napa rpacukoB) n CKO (BTopas napa rpacmkoB) ansa scex napametpos T1-T10.
CwvHuM LBETOM BbIBOAATCA AaHHbIe no «Ipynne 1» Bospact 20—23 roga, kpacHbIM —
no «pynne 2» Bo3pacT crapLue 52 net
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Pwuc. 6. Jlnct V1-V2 — ructorpamma pesynsraTtoB CpaBHEHUS NapaMeTpoB
V (BapuabenbHocTb) ang Bcex napameTpoB T1-T10. CHUM LBETOM BbIBOOATCSA AaHHbIE
no «Mpynne 1», kpacHelM — no «pynne 2»

Bonpmme ornuuus B rpadgukax As ABYX Py B cieaylomux napamerpax T1 —
mapameTp Arpeccus (P7); T3 — mapametp TpeBoxnocts (F5 X); T4 — mapamerp
OmacHocts (P19); T9 — mapamerp Topmoskerue (F6); T10 — mapamerp HeBpoTusm
(F9) cBuaerenbeTBYIOT 0 Mpou3oLIeAINX (PU3NICCKUX OTKIOHEHUSX MEXKY MalreH-
TaMH TPYIIII.
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3akntoyeHue

[Ipennaraemselii crioco6 60pbOBI ¢ THOOBIM NATATOTUYECKUM COCTOSTHHE 3aKIIO-
4yaeTcs B aKTUBHOCTH, (PU3MUYECKOM, YMCTBEHHOH, a TaKXKe peueBOi. YCTHas pedb,
o0IIeHe, N3yueHre HHOCTPAHHBIX SI3BIKOB, Y TEIIECTBHS, IPOTYIIKH Ha CBEXKEM BO3-
nyxe. DHeprus Bo30yKACHUS 00s13aTeIbHO JOJDKHA MEPEHANPABIISITECS Ha KaKyl0-HHU-
Oy/b AeATeBHOCTD. DMOLUS 0053aTEIIBHO J0JIKHA COBEPLINTH paboTy B (PU3NUECKOM
nposiBaeHuU. UToObI SMOLMOHANIbHASL SHEPIeTUKA HE BBICTPEIMBAJIA HEYNPaBIIEMO
HY>KHO BBITOBAPUBATHCS MO0 MEPE HAKOIUICHHUSI HEJIOBOJIBCTBA, BHIXOAUTH HA AHAJIOT
¢ OJIM3KUMU U Apy3bsiMU. Eciu 3TO He momoraer, U Bbl UyBCTBYETE, YTO T'OTOBBI
BCIIBUINTh, HY)KHO NPEPBaTh CTPECCOBYIO CUTYyaln0. MOXXHO YTO-HUOYIb pa3OUTh
WM OY€Hb CHIIBHO KPUKHYTh. MokHO 10—15 MUHYT mpoOekaTbcs WIIN MPOTYJISATHCS
OBICTPBIM IIaroM, 4ToObl COPOCHUTH MBIIIEYHOE HampspkeHne. OTINYHO padoTaroT
U JIbIXaTeNIbHbIC YIPaKHEHUSI — HECKOJIBKO IIyOOKHX BJIOXOB M BBIJOXOB MJIH KO-
pPOTKUI BAOX W JUIMTENbHBIN BbIIOX. [ToBTOpSsiiTE MOKa ycnokouTech. HenpecranHas
MoJUTBA. HaydnThCs BBIACHATH IIaBHOE M BTOPOCTEIIEHHOE B JKU3HU. [IporpaMMel
TEXHOJIOTUU BHOPOM300paKEHHUS TTO3BOJISIIOT OOBEKTUBHO KOHTPOJIMPOBATH U3MEHE-
HHUE TICUX0(U3NOJOTHYECKOTO COCTOSIHUS U SIBJISIIOTCS] IPOCTHIM U TOCTYTIHBIM Cpell-
CTBOM CaMOKOHTPOJISI.
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Annomayusn: Ilposedenvl uccnedosanus usmeHeHus NApamempos NCUXoPuU3uUoI02ULecKo2o co-
cmosnus (IIOC) uenosexa ¢ nomowgpio mexronocuu eubpouzodbpasicenus. Ipeonoacena opmyna
OYeHKU YO0BIEeMBOPEHHOCMU COCMOANUA Yenoseka Kak paznocms IIDC medncdy nocredyiowum
u npedvldywum cocmosmuem. JJano ncuxousuonocuieckoe noACHeHue NOYYeHHbIM Pe3yabmamam
uccneooganutl. Ilpednodicena kubepnemuieckas MoOenb OYeHKU MeKyue2o YPosHs CUacmpsi.

Kniwouegwie cnoga: subpouszobpasicenue, yposens yO08IemeopeHHOCHU, YPOGEHb CUACbS, NCU-
Xoghuzuonozuueckoe cocmosinue, KubepHemuyeckdas Mooeib dIMOYuUll.

MONITORING CUSTOMER SATISFACTION LEVEL
BY VIBRAIMAGE TECHNOLOGY

Viktor Minkin
ELSYS Corp., St. Petersburg, Russia (minkin@elsys.ru).

Abstract: Studies of changes in the parameters of the psychophysiological state (PPS) of
a person using vibraimage technology have been carried out. Proposed equation for assessing
the satisfaction level of a person’s PPS as the difference between the next and previous PPS.
A psychophysiological explanation of the research results is given. A cybernetic model for assessing
the current level of happiness is proposed.

Keywords: vibraimage, satisfaction level, level of happiness, psychophysiological state,
cybernetic model of emotions.

B HacTosimiee BpeMst 1OCTaTOYHO YacTO BO3HUKAIOT 3aJa4H, TpeOyromue o0beK-
TUBHOHN OLIEHKU W3MEHEHMS MCUXO0(PHU3UOIOrHYECKOTO COCTOSIHUS Yenoseka. s cu-
cTeM 0e30I1acHOCTH He0OX0AUMO OLIEHUBATh HETaTUBHbIE XaPAKTEPUCTUKHU YECIIOBEKa,
TaKue KaK YpOBEHb arpeccHu, TPEBOKHOCTH, CTPECCa, a TaKkKe 001U ypOBEHb orac-
HOCTH, KOTOPBIN NMPEACTABIAET AAHHBIM YEIOBEK IS OKPYXKAIOIIKUX Ha TEKYIIUH MO-
MeHT [MunkuH, Lenyiiko, 2014]. OgHako, 3a1a4 KOTOpbIE TPEOYIOT OIEHKH TTO3UTHB-
HBIX XapaKTEePHUCTUK YelloBeKa He MEHbIIe, a Jaxke OoJblle, YeM 3a/1ad TPeOyIommx
OLIGHKM HETaTHBHBIX KauecTB. TeM Ooiee, YTO KaKIyI0 SMOLUIO MITH NMCUXO()HU3HOIIO0-
THYECKYIO0 XaPaKTEPUCTUKY MOXKHO TOJIBKO YCIOBHO Pa3JeNATh HA MOJIO0KHUTEIbHYIO
U oTpUllaTeNbHy0. Benukuil JlapBuH yTBEep»K/ai, 4TO BCE SMOLMOHATIbHBIE COCTOSHUS
HMMEIOT 3BOJIIOIMOHHOE npoucxoxaeHue [lapsun, 2001], a HoOeneBckuii aypeat Jlo-
penn [Jlopenu, 1966] cunran, 4to arpeccus siBJISETCS caMOil HEOOXOIUMON XapaKTe-
PHUCTHKOI J1I060r0 OMOJIOrMYecKoro Buja st ero BebkuBaHus. Hauunast ¢ pa3Butus
KHOEpPHETHKH, KaK HayKH YIpaBJICHUS B )KMBBIX OpraHu3Max M MamuHax [Wiener,
1946, Bernstein, 1967] 0bU10 NPeANIOKEHO UCIIOJIB30BaTh (PU3NUECKUE U HHPOpMa-
LMOHHbIE MapaMeTPhl I OLEHKH ICUXO()HU3UOIOTHIECKOI0 COCTOSHUS YEIOBEKa.
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Jlo nosiBneHus TexHoyoruu BUOpouzoopaxkenus [Munkun, 2000, 2007, 2018] takoi
KHOEpHETHYECKUH MOAXO0/ K YeIOBEKY, HOCHIJI OOJIbIIe TEOPETUUECKHUIA XapaKTep,
XOTs MHOTHE uccienoBarenn 20 Beka MOJONILINA JOCTATOYHO OJM3KO K BO3MOXKHO-
CTSIM €ro IMPaKTHYECKOro rnpuMenenus [ Wiener, 1946; Anoxus, 1966; Simonov,1986;
[Tononnukos, 2013]. 3anava onpeneneHns ypoBHS CUACThsl JOCTATOYHO MOITyJIsIpHA
Ha BOCTOKe M He ciaydailHo B OAE MOsSBHIIOCE MUHHUCTEPCTBO cuacThs B 2015 roxmy.
Kak nmpuHATO B KITaCCHYECKOHN MICUXOJIOTHH, TIEPBOHAYATILHO ObLJIA CIeTaHa MOTBITKA
OIICHUTh YPOBEHb CUYACThS C MOMOINBIO onpocHUKoB [Lambert L., Pasha-Zaidi N.,
2015]. OgHako MCUXOJOTMYECKUE ONMPOCHUKH OLEHUBAIOT TOJIBKO CO3HATEIbHYIO
PEeaKIINIo YeTOBeKa Ha IPEAbSIBICHHBIC CTUMYJIBI, & COHATEIbHAS PEAKIIHsI HE BCETa
ObIBaeT 00BbEKTHBHOM. Pa3zpaboTka crcteM BUOPOM300paKeHUsT BTOPOTO MOKOJICHHS
C CHHXPOHHBIM KOHTPOJIEM CO3HATEILHON M OECCO3HATENBHOM PEaKIIUH NCITBITYEMOTO
[Munakun, Hukomaenko, 2017] co3gana mpearmoChUTKA ISl CO3MaHus IICUX0(u3no-
JIOTHYECKUX CUCTEM CIIOCOOHBIX PEIIUTh 3aJa4y M3MEPEHHUS MapaMeTpoB JIH000ro
MCUX0(U3HOIOTHUECKOTO COCTOSHUS, KaK YCIIOBHO TOJOXHUTEIBHBIX, TAK H YCJIOBHO
OTPUIIATEIHHBIX.

Lenbto manHo# paboThl ObIIO MccnenoBanue u3menenus [1OC u onpenencHue
YPOBHS yAOBJIETBOPEHHOCTH HCIBITYEMOTO, B 3aBUCUMOCTU OT U3BECTHBIX BO3JCH-
CTBYIOIIUX CTHUMYJIOB WJIH IPU OTCYTCTBHH BO3JIEHCTBYIOIIUX CTHMYJIOB.

MaTepMan bl U MeTO4

Hns uccnenoanusi uamMeneHust [IOC B kBa3WCTAIlMOHAPHOM COCTOSIHUM pac-
cMoTpuM pe3yiibTaThl 200 TeCTUPOBaHUH B TpoIiecce pabOThl 5 TPOrpaMMHUCTOB (110
40 TecTHpOBAaHMI Ka)XIOTO ONEpaTopa) Ha HECHHXPOHHO BO3HHUKAIOIINE CTHUMYJIBI.
KonTpone paboTsl onepatopoB ocyiecTBisuics nporpammoit VibraMed [VibraMed,
2019], Bo3pact oneparopoB 21-25 ner, TectupoBanue nposoamiock B 2019 roxy.
TecTupoBaHue MPOBOAUIOCH HA KOMIIbIOTEpax ¢ mporeccopoM IntelCore 17, ¢ BeO-
kamepoit Microsoft LifeCam Studio ¢ ¢popmaTom nzodpaxenus 640 x 480. OcperieH-
HOCTh TECTUPYEMBIX HaxoJuioch B npeaenax S00-700 ntokc, rojgoBa UCIBITYEMOTO
[0 TOPU30HTANIN cocTaBisuia He MeHee 200 3eMeHTOB, MoKa3aTeab KauyecTBa U30-
Opakenus B mporpammax VibraMed npesbiman 60%. JInuTenbHOCTh KaKI0T0 TECTH-
poBaHus cocTapisiaa npumMepHo 380 ceKyH/I.

Hns uccnenopanus ndMeHenus [1OC moa BO3aeCTBUEM BHEITHUX CTHUMYJIOB
paccMOTpHUM pe3yJsibTaThl TecTHupoBaHus rpynnsl 200 CTyJ€HTOB IEpPBOro Kypca
Cankr-IletepOyprckoro Diekrporexnudeckoro Yuusepcutera, JIOTU (Bo3pact
17-23 net, M:2K-80;20) Ha Borrpocs! mporpamm VibraMI ¢ onpocankom Gardner12T
[Munkun, Hukonaeunko, 2017; VibraMI, 2019]. TectupoBaHue npoBOUIOCH Ha
KommbloTepe ¢ nponeccopoM IntelCore 17, ¢ Be6 kamepoit Microsoft LifeCam Studio
¢ dopmarom n3obpaxenus 640 x 480. OCBEMEHHOCTh TECTUPYEMBIX HAXOJIHUIOCH
B npenenax 500—700 dr0Kc, TOIOBAa UCTBITYEMOTO 10 TOPU30HTAIIM COCTaBIIsIA HE
MeHee 200 3eMeHTOB, MOKa3aTelb KauecTBa H300pakeHus B mporpammax VibraMI
n PsyAccent npessiman 80%. JTNTENTBHOCTh Ka)kJIOrO TECTHUPOBAHUS COCTABIIAIA
npuMepHo 380 cekyHI.
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OCHOBHBIMU U3MEPSIEMBIMHU MTapaMETPaMU YEJIOBEKa SBIISIOTCS HH(DOpPMAIIMOHHAS
3 PeKkTUBHOCTE PabOTHl (U3UOIOTHYECKUX CHCTEM M DHEPreTUYECKHe 3aTparThl,
(hopMyITeI pacdeTa KOTOPBIX OBUTH MpeIoXKeHbI paHee [MunkuH, 2018; VibraMed10,
2019, Minkin et al., 2019]. ITapamerp usmenenus IIOC (dP = P, — P,) B nanHoii
paboTe cuuTaThCH MapaMeTPOM YAOBIECTBOPEHHOCTH HCIBITYEMOTO 32 BPEMs TECTH-
POBaHUs, MOJOKUTEIBHOE 3HAUCHHUE MapaMeTpa CBUJETEIBCTBYET O MOJOXKUTEIbHBIX
mmenenusax [1OC, a orpunateapHoe 3HAUCHHUE MapaMeTpa CBUIACTEIHCTBYET 00 OT-
puuarenbHbiX u3mMeHeHusx [1OC.

Pe3ynkrathbl

Tunoselie pesynbratsl n3MeHeHus [IOC nu3MepeHHbIX TEXHOIOTHEeH BUOpOon300pa-
JKEHUS TIPH TECTUPOBAHUU HCIIBITYEMBIX 0€3 BO3JCHCTBHS BHEITHUX CTHUMYJIOB IIPH-
BeJICHBI Ha pUCYHKE 1.
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Puc. 1. Tunosoe n3mMeHeHne NHPOPMaLIMOHHO-3HEPTETUYECKUX NapaMeTpoB 6e3 Bo3aeicTBUS
BHELLUHUX CTUMYSI0B

Tunoseie pe3ynbraThl n3mMeHenus [IOC u3MepeHHBIX TEXHOJIOTHEH BUOPOU30-
Opa’keHUs IPU TECTUPOBAHUH UCHBITYEMBIX C IOMOIIBIO JTUHEHHO-OMIO3HLIHOHHOTO
OIIPOCHMKA NPHUBEIEHBI Ha PUCYHKE 2.
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Puc. 2. TunoBoe nameHeHne MHHPOPMaLMOHHO-IHEPTrETUYECKUX MapaMeTPOB NPU MPOXOXKOEHUN
NIMHENHO OMMO3NLMOHHOTO ONPOCHMKa
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[Iporpammoii VibraStat [VibraStat, 2019] Obu1 onpe/iesieH CpeHuiA ypOBEHb U3Me-
HEHHSI COCTOSIHUS HCIIBITYEMBIX MPH MPOX0KICHUN TECTUPOBAHUHN JUIsl IEPBOM U BTO-
poii rpynmnsl uccneayeMsix moaei. [ neppoii rpynnsl rectupyemsix dP, = 0,000%.
Jnst BTOpoit rpymnmsl ucneityemsix dP, = +6,12%.

O6cyxaeHne pe3ynbLTaToB U AUCKYCCUA

[IpoBenenHble UcCClIeTOBAaHUS HOCWIM CPAaBHUTEIBHBIH XapakTep, OHU IpO-
BOJUJIUCH OJHOW ammapaTypoid W MACHTHYHOM MPOTPAMMHOM OOecredeHUH Ha
MPUMEPHO OJMHAKOBBIX MO BO3PACTY UCHBITYEMBIX U HACHTUYHOW BBIOOpKE MO
pasMepy AaHHbBIX. [Ipu 3TOM pe3ynbTaThl IEpBOH BBHIOOPKH MOKA3ald HYJIEBOE U3-
MEHEHHE COCTOSHHUS MEXKy MepBOil U BTOPOH MOJIOBUHAMU BPEMEHHU TECTHUPOBAHUA,
a pe3yJIbTaThl BTOPON TPYyMIIbI MTOKAa3all 3HAYUMOE IMOJIOKUTEIbHOE U3MEHEHUE
NCUXO(PHU3NOIOTHIECKOTO COCTOSHMS. JIOTHYHO MPEaNOoNIoKHUTh, YTO CYLIECTBYET
00bEeKTUBHASI IPUUMHA, MOSCHSIOMAs Pa3HULY B MOJYYEHHBIX pe3yibrarax. 1o,
YTO YCPEJIHEHHOE COCTOSIHME NMPOrPAMMHCTOB HE U3MEHSETCA B TEUEHUU BPEMEHU
TECTUPOBAHMSI TOCTATOYHO OOBSCHUMO, TaK Kak, HECMOTPSl Ha MOCTOSIHHO BO3HHU-
Kalolle BHEIIHHE CTUMYJIBI U PEAKIMI0 Ha HUX, B CPEJTHEM U CTATHCTHYECKH OHU
JOJKHBL OBITH Pa3HOHANPABJICHBI, I09TOMY Ha 3HAaYUMOM BBIOOpKE HaOIIOAaeTCs
HyneBoe n3mMeHenue [1OC. AHanorndHeIi pe3ynbTaT ObLI MMOJyYeH U IPHU MEHBIIEM
BPEMEHHU TECTHPOBAHUS I CBOOOIHOTO COCTOSHHS 4eioBeka [MunakuH, 2019].
UYTto KacaeTcs TeCTHPOBAHUSA MHOXECTBEHHOI'O MHTEIIEKTa CTYJEHTOB, TO CKOpee
BCEr0, CTYIEHTHI C OMACKON BOCIPUHUMAIIH IPOBOAUMOE TECTUPOBAHHE, ITO TAKON
€ eCTeCTBEHHBIN CTpax mnepen J0bIM HOBBIM HcnbiTaHueM. [Ipu 3ToM B mponecce
TECTHPOBAHUA CTYIEHTHl HAYMHAIN TOHUMATh, YTO IO CyTH HUYETO CTPAIIHOTO HE
MIPOMCXOANT, BOTIPOCHI HOCAT 00N XapakTep U ux Hactpoenue u [1OC maunnanm
YIy4IIaThCs B TPOIECCE ITOTO MOHMMaHus. TakuM 06pa3om, BTOpasi OJIOBUHA Te-
CTHUPOBAHMS, OMSATH-TAKH B CPEIHEM MPOXOUIIA B TyUIIEeM HACTPOSCHUHU U TICUXO(pH-
3MOJIOTUYECKOM COCTOSIHHH, YTO W TIOKa3asio mojoxkurenabHoe usmenenue [1OC na
6,12%. MoxHO cka3aTh, YTO CTYACHTHl YXOJUJIU YOBIETBOPEHHbIE PE3yIbTaTaMU
TECTUPOBAHHUS, CIE0BATEIbHO, MPEAJIOKEHHBIM METOJ] MOKHO CUMTATh NMPHUMEHH-
MBIM K pa3JINYHBIM 3a/1ayaM, HallpuMep, ONpeieJICHUs yI0BIETBOPEHHOCTH KIIMEHTa
MpH TPOBEACHUN KOPOTKOTOo 00ImIeHus. [Ipu 3ToM ciemyeT yunuThIBaTh CleAyIOLIre
¢dakTopsbl, Bo-nepBbIX BpeMst olieHKH [I1DC He 10omKHO OBITH MEHEe 3 MUHYT, HHAYE
Ha pe3ynbTaTe OyJIeT CKa3bIBaThCsl €CTECTBEHHBIM MEXaHU3M PEryJIHUPOBaHHS MO3TO-
Boii aktuBHOCTU [Drneiimman, 1999; Munkun, 2019]. IIpu 3HaUYUTETHOM BPpEMEHHU
tectupoBanus (6onee 10 MUHYT) Ha mpolecc ONpEeAeIeHUs Pe3yIbTaTa MOTYT BIIH-
ATb Apyrue GpakTopsl (YyCTaIOCTh, MOTEPsl KOHIEHTPALKU U JPYTHE ), TOITOMY MpeJ-
JaraeMylo METOAMKY LIeJIeCO00pa3HO PEKOMEHA0BATh MPU TECTUPOBAHUH B AMAIa-
30He 3—10 munyT. B pabore [Munkus, 2019] Obu10 MoOKa3aHo YTO IPH IPOBEICHUI
YacOBBIX MCCIIETOBAHUI UCTIBITYEMOTO Apei( OTAeNbHBIX NCUXO0(U3HOTOTHUECKUX
napameTpoB Mor gocturats 10%.
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Ucnonb3yemas ouenka [IOC mo ypoBHIO MHPpOpMaUUOHHOW 3((HEKTUBHOCTH
U DHEPTeTUYECKHX 3aTPaT MCIBITYEMOIO TIO3BOJISET OLICHUBATH HE TOJBKO OTHOCH-
TeabHON u3MeHenne napamerpoB [IOC B mponeHTax, HO U a0CONIOTHBIE 3HAYCHUS
HU3MEPSIEMBIX MMapaMeTPOB B YCJIOBHBIX HJIM (PU3MUECKUX C€OUHULAX H3MEPEHHI.
C TouYKM 3peHHs BOJIOLNUOHHOHN Teopuu [lapBuHa, 110001 OpraHU3M CTPEMHTHCS
TPaTUTh MEHbIIEC SHEPTUH, COXPAHSSA NPU 3TOM MaKCHMAaJIbHYI0 HH(POPMALNOHHYIO
s dextuBHOCTH. [loaTOMY M3MepeHHass nHPpopManmoHHas 3PPEKTUBHOCTh PabOTHI
(pU3NOTIOrMYECKUX CUCTEM YEJIOBEKa U MOTpediisieMas YeJIOBEKOM SHEPIUs SBIISIOTCS
OCHOBHBIMH I10Ka3aTeNIIMU TEKYILEr0 YPOBHS CUACThsl YeJOBEKa HA MOMEHT HccJe-
JOBaHUSI.
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Abstract: A review of various vibraimage technology applications has been carried out.
Variants of classification of vibraimage systems applications are proposed. The analysis of the
literature on various vibraimage applications was done. The advantages and disadvantages of the
main vibraimage applications are analyzed. Suggested the forecast for vibraimage updates and
future developments.
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Since its inception, the vibraimage technology [Minkin, Shtam, 2000; Minkin,
2017] has found application in various fields of science, technology and practical
life. Vibraimage technology is video image processing method that identifies features
of vibrations and movements of exploring objects. Vibraimage allows to open some
hidden properties in studied objects, regardless whether these objects are living or
non-living physical objects. Relatively close analogues of vibraimage are thermal
image or x-ray image of objects. However, thermal and X-ray images require special
photodetectors of a special spectral range, while the vibraimage can be obtained from
any video image, including black-and-white, color, thermal, or X-ray. The abundance
of different vibraimage applications requires a certain systematization, at least to
determine the limits of the capabilities of this technology. In this review, I will focus
on practical implementations of the vibraimage technology, which have already found
application in various fields.

1. Methods of classification for vibraimage technology applications

The basic principle of classification for vibraimage technology applications is the
classification according to the type of object under study. It can be a live object (people,
animals), a biological object (plants, seeds, blood...) or a non-live physical object
(cars, bridges, pipes, crystals...). The next principle of classification for vibraimage
technology applications is the classification according to the capturing information
method from a stationary camera connected to a computer or a standalone mobile
device, for example, a mobile phone.

Also is possible to classify vibraimage technology applications, based on the
locality or globality of used system, such as a local computer, or a computer network
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that transmits the data and processes the results on the server. The aim of this study
limited by the vibraimage applications classification of exploring object.

2. Review of live objects vibraimage applications

The first vibraimages were obtained during observing various parts of the human
body [Minkin, Shtam, 2000] and, of course, the person is the most interesting object
of research. The number of different applications of vibraimage technology devoted to
a person exceeds the number of all other vibraimage applications.

2.1. Human vibraimage

Security systems

The first practical task that was put before the vibraimage technology was to
develop a system of contactless detection of suspicious and potentially dangerous
people [Minkin, 2017]. For more than 10 years of developments and deliveries, several
thousands of such systems have been manufactured, which successfully accomplish
the goals at airports, train stations and other protected objects [Anisimova, Biragov,
2008; Minkin, Tseluiko, 2014]. The most significant event for this application was
using of the vibraimage system to monitor all visitors on Sochi Olympics and identify
suspicious, potentially dangerous and aggressive visitors [Minkin, Tseluiko, 2014].
Currently, vibraimage systems used 3 basic modes of suspicious and potentially
dangerous people detection: Micro, Macro and Mix [Vibraimage PRO, 2019]. Micro
mode is focused on monitoring people standing in one place for at least 10 seconds
and provides the highest accuracy (2% < FRR < 10%) [Vibraimage PRO, 2019] with
proper control organization. Mix mode is designed to control people standing in a line
or slow-moving people and ensures accuracy (8% < FRR < 15%) [Vibraimage PRO,
2019]. Macro mode is focused on the most rapid assessment of people behavior in
the crowd, it is not as accurate as the Micro and Mix modes, but it allows to evaluate
the behavior of a person who is in the frame only 2-5 seconds with an accuracy
(10% <FRR <20%) [Vibraimage PRO, 2019].

Psychophysiological detection of deception

The vibraimage system is focused on psychophysiological lie detection as
contactless polygraph [Minkin, 2009; Vibraimage PRO, 2019; Choi, 2018]. The
main advantage of the vibraimage systems in relation to the polygraph is the
possibility of contactless control, a relative disadvantage is the need to maintain
a stable illumination of a testee. The accuracy of vibraimage systems during
psychophysiological lie detection is comparable to a contact polygraph, however,
the test time of a testee is reduced due to larger information content of vibraimage
[Choi, 2018, Minkin, 2018].
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Interviews, HR, recruiting, loyalty detection, psychological surveys,
determination of abilities, self-tests, vocational guidance, etc.

The information content of vibraimage signals and the proven possibility of
additivity of conscious and unconscious responses allows [Minkin, 2019] in a short
(3—7) minute test, to determine the multiple intelligence profile [Minkin, Nikolaenko;
2017], psychological personality accentuation [Blank et al., 2018], compatibility
[Minkin, 2012] or many other characteristics of a person, the identification of which
requires hours when conducting similar studies by the other methods.

Medical diagnostics

Studies have shown that vibraimage technology makes possible to diagnose a wide
range of diseases, moreover, at an early stage of their development [Blank et al., 2012].
The vestibular-emotional reflex [Minkin, Nikolaenko, 2008] creates a characteristic
motor imprint for each pathology, similar to biochemical analysis. For said motor
imprint detection is necessary to conduct standard medical studies of the control group
and patient groups. For medical applications, the vibraimage technology should be
considered as an express diagnostic, since the speed of obtaining result exceeds the
majority of used analogs.

Psychophysiological preshift testing

This application is increasingly important, as the development of technologies
increase the importance of the human factor as one of the most significant risks of man-
made disasters. One-minute pre-shift testing by the vibraimage system [VibraStaff,
2019] of operators at nuclear power plants [Bobrov, Shcheblanov, 2018], air traffic
controllers and other specialists [Schelkanova, 2018] can significantly reduce the risk
of inadequate personnel actions in critical situations and prevent staff from working in
inadequate condition.

Vibraimage sport applications

One of the main problems of modern sport is the lack of operational and
contactless methods of controlling the overtraining of athletes. It is also known that the
psychological attitude of an athlete before a game has a great importance for obtaining
the ultimate result. For team sports, team compatibility, the optimal choice of starting
staff, operational control over changes in the psychophysiological state during the
game and the correctness of substitutions during the game are also very important.
Vibraimage technology is used to solve the listed problems [Lutkova et al., 2019] and
psychophysiological control in training of athletes will undoubtedly develop in a near
future.
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Vibraimage as a tool for the science study of personal characteristics

Recently, a number of studies aimed at studying various characteristics of
a person’s personality have been carried out, in which vibraimage technology performs
a key role [Minkin, Nikolaenko, 2017; Minkin, Myasnikova, 2018; Minkin, Blank,
2019]. The unique capabilities of the vibraimage technology, which allow combining
the simultaneous study of conscious and unconscious responses, allows to reveal
new properties of a personality and contribute to the development of new vibraimage
applications. The obtained science results are used in testing of multiple intelligence,
psychological accentuations, medical diagnostics, lie detection, interviewing, and can
be used with any technology of psychological and psychophysiological testing.

2.2. Vibraimage of animals

At present, these applications are only gaining, although in a future in terms of
volume they can seriously compete with applications based on human vibraimage.
People can exchange verbal information, and vibraimage technology is used mainly
to obtain hidden information about a person. But the animal cannot say anything to
the owner, and the vibraimage technology can simplify the communication of man
and animal. Moreover, the sources of the vibraimage technology were certainly laid
by Darwin [Darwin, 1873] and Lorentz [Lorenz, 1966], who firstly analyzed the
behavior of animals and then transferred the findings to humans. Therefore, the use of
vibraimage in veterinary medicine and animal behavior should be more developed in
the near future.

2.3. Vibraimage of biological objects

I refer biological objects to organic objects that have own mobility (living cells,
blood, fluids), which can be observed with an increase by a microscope, as well as
objects with little or no mobility (seeds, leaves, plant parts), the vibraimage of which is
mostly determined mechanical features of an edge and the contrast of the object relative
to the background. Even if the studies are seemingly low informative, but should not be
skeptical of the statistical results obtained if it shows significant differences between
different types of biological objects [Zanco, 2016; Venture at al, 2017], since the internal
biochemical composition has an impact on those physical characteristics (color, weight,
contrast, shape of the edge), which reveals by vibraimage. Therefore, vibraimage can
be a rather technological way of detecting genetically modified products, due to the
influence of aggregate physical features, on vibraimage characteristics [Zanco, 2016].

2.4. Vibraimage of non-living objects

Since almost all the physical objects in our world have vibrations or movements,
one can observe the vibraimage of almost any object. The availability and quality of
the vibraimage depends primarily on the means of observation. Naturally, standard
television cameras should be used to observe objects with large vibrations, such as
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a running car engine or bridge vibrations, while a microscope can be used to record the
vibrations of bridge supports. At the same time, for non-living objects (as well as for
living), vibraimage allows you to calculate and use not only periodic movements, but
also macro-movements, for example, used to traffic control [NikeiBP, 2017]. Another
possible way to use vibraimage is to predict earthquakes and control seismic activity
[VibraEarth, 2016]. The possibility of informative using of vibraimage in astronomy
and remote sensing of the earth is not excluded, since the accumulation of information
about remote macro objects may exceed by some qualities the traditional methods of
their observation.

2.5. Mystical events observation

The fact that the vibraimage is a purely technical and physical technology for
measuring the characteristics of the mechanical movements of an object allows to
visualize phenomena that do not always have current scientific explanation. In this
case, special attention should be paid to the conditions of the experiment (I repeat that
any object has vibrations, their visualization depends only on the means of observation)
and conclusions that are made on the basis of the data obtained. The vibraimage
technology, by virtue of mathematical formulas embedded in it, with high sensitivity
reveals periodic and stochastic vibrations in any movement, and changes in vibrations
may indicate various changes in the state of the object, which may not always be as
significant by other physical methods. The high sensitivity to state changes that attracts
researchers involved in the study of various unexplained phenomena [Debertolis,
Gulla, 2017].

All results obtained by the vibraimage system have a clear physical meaning, since
the vibraimage system registers only physical phenomena. Proper organization of the
experiment and strict adherence to the recommendations for using allows researchers
to draw correct conclusions from the obtained results.

3. Discussion

This review is the second after the study [Minkin, 2007], which describes the
various applications of vibraimage systems. Naturally, over the time since the first
publication, the number of practically used applications has slightly increased. The
work [Minkin, 2018] analyzed the reasons for slow development of the vibraimage
technology. Most of the new applications were proposed by the vibraimage systems
users obtained new results that extend the capabilities of existing programs. Most
likely, such a trend will prolong in the future, if the existing business model of Elsys —
Partners cooperation does not change. At the moment, the developers of the vibraimage
system (Elsys company) are mainly focused on the technical support of partners, the
achievement of better technical results (increase in speed, reduction in processor load,
increase in accuracy, development of new platforms, etc.), which requires significant
resources of Elsys [Minkin, 2018]. However, the rate of applications development can
be significantly increased with the emergence of a global business investor who can
combine the development of all areas within one company.
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Conclusions

Since the first patent has been filed [Minkin, Shtam, 2000], the vibraimage
technology is slowly but surely developing in different directions. Whether this
vibraimage technology development will be a breakthrough and mass apply will be clear
in the next few years. While vibraimage technical properties (contactless, informational
content of the vestibular-emotional reflex, easy and friendly information processing)
provides an advantage over other technologies of psychophysiological detection.

However, technical progress does not stand still. Most likely, if a breakthrough to
mass applications is not made in the next 10 years, powerful competitors will emerge.
Perhaps this will be the technology of using reflected electromagnetic waves [Zhao
et al., 2016], which are beginning to be used for psychophysiological detection,
and perhaps something fundamentally new and unknown will appear. The Greek
philosopher Protagoras claimed that man is the measure of all things. Therefore, the
study of man as an object will always be the main goal of science, and the technology
of vibraimage is important step in its study.
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One of the main activities of the Center for RW Management — Andreeva
Bay SZTS SevRAO branch of the FSUE “RosRAO” branch is the management of
spent nuclear fuel (SNF). Work with SNF consists in removing fuel assemblies of
nuclear reactors decommissioned from nuclear submarines, reloading them into
transport containers with subsequent removal for reprocessing. The danger of the
work performed relates to the fact that during removing fuel assemblies, abnormal
situations may occur that lead to radioactive contamination of industrial premises and
the territory of a temporary storage facility. The conditions of professional staff activity
described in [1]. The safety of work on the management of SNF and radioactive waste
(RAW) largely depends on the professional characteristics of the worker, the leading
ones being professional preparedness and professional success. In accordance with
the works [2, 3], the professional qualification (PQ) of an employee is understood
as the correspondence of the level of knowledge and skills acquired in the process of
special training and necessary for performing labor functions in a particular job to the
requirements of professional standards (job description, qualification reference book).
Professional success (PS) of an employee — proper and effective implementation of
all work and the solution of all tasks that determine the content of activities in a given
position and (or) at a given workplace. In general, professional characteristics (PQ&PS)
should be assessed using valid methods and techniques used in the educational units
of Rosatom State Corporation, direct and indirect characteristics of the success of the
prescribed professional duties of the employee.
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Practice shows that vocational training in its modern sense is carried out only in
training centers at nuclear power plants. On them, operating personnel undergoes
routine training / retraining on full-scale simulators, their knowledge level is assessed.
With regard to the success of professional activity, the heads of departments try not to
advertise the mistakes of their employees if they do not lead to significant disruption
of the work of technological processes. Therefore, when assessing the professional
characteristics of PS and PS, which together characterize the level of professional
adaptation (PA) of an employee, peer review is the most accessible tool. Since the
conduct of an expert assessment is associated with the expert’s subjectivity, it is of
scientific interest to assess and predict the professional adaptation of an employee
according to objective methods. In particular, using the methodology for assessing
multiple intelligence [4], which has proved its effectiveness in predicting student
performance [5].

The aim of this study was to develop the criteria for the professional adaptation
of persons involved in the management of spent nuclear fuel and radioactive waste,
according to the characteristics of multiple intelligences.

Materials and Methods

The object of the research was the personnel of the main (complex for storage
and handling of waste (CSHW)) and ancillary production (radiation safety service
(RSS)) PVC GB. Andreeva SZTS “SevRAO”. In total, 16 of the main production
were tested, and 28 of the auxiliary production. Testing was carried out using the
VibraMI program in the framework of the Russian-Norwegian cooperation on the
rehabilitation of radiation-hazardous facilities in the North-West of Russia (contract
No. M18-15 / 02 dated 02/23/2015) and the agreement of the FSBI SRC FMBTS
them. A. I. Burnazyana with SZTS “SevRAQO”. The expert assessment of professional
adaptation was carried out using a questionnaire developed by specialists of the FSBI
SRC FMBC A. I. Burnazyan. The results of the study were analyzed using the program
STATISTICA v.8.0.

Results

The questionnaire for expert assessment of professional adaptation included
questions assessing: 1) the level of theoretical knowledge and competence; 2) the speed
of mastering professional skills; 3) errors in the work; 4) level of adherence to the
principles of safety culture and manufacturing instructions; 5) the desire to improve
professional skills; 6) mental professional performance; 7) physical professional
performance; 8) behavior in a difficult production environment; 9) prevailing mood
background; 10) forms of manifestation of emotions in behavior in industrial situations;
11) temperament; 12) features of intelligence; 13) own self-assessment of the evaluated
employee; 14) the level of communication (professional sociability); 15) the level
of self-control behavior in a production environment; 16) the level of acceptance of
industrial ethics, the ability to obey the senior position; 17) the ability to organize their
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work; 18) interoperability in group production activities; 19) state of health; 20) the
ability to fully rely on the employee in emergency situations. The directors of the
testees acted as experts.

The method of automatic classification identified 3 groups of workers: individuals
with high (BY), medium (CY) and low (HY) professional adaptation. Figure 1 shows
the averaged “profiles” of the selected groups on the questionnaire. The average
recognition accuracy of groups according to the results of discriminant analysis was
98.9%.
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Fig. 1. Averaged profiles of workers with different levels of professional adaptation.
The number of questions of the questionnaire plotted on the abscissa

As follows from the above data, workers with a low level differ from workers
with a high level of professional adaptation, a lower level of theoretical knowledge
and competence, a lower rate of mastering professional skills, a greater number of
errors in work, a lower level of adherence to the principles of safety culture and
production instructions. Also less desire to improve professional skills, lower mental
and physical performance, evasion of participation in the development decisions in
a complex production environment, low ability to organize their work and the ability to
interact with group production activities. Table 1 presents the profiles of the multiple
intelligence of workers with high and low levels of professional adaptation.

As follows from the above data, the workers of the main production with a high
level of PA reliably expressed the motor-motor type of intelligence, as well as the
musical-rhythmic (pronounced tendency). This suggests that staff with a high level of
PA is characterized by well-developed both large motor skills and fine motor skills,
allowing them to perform various actions with high-tech equipment. Well-developed
coordination of movements, balance, agility, strength, flexibility are necessary for
the production of works on the storage and management of spent nuclear fuel and



ASSESSMENT CRITERIA OF PROFESSIONAL STAFF ADAPTATION PARTICIPATING... 211

radioactive waste. Also, personnel with a high level of PA are characterized by
increased sensitivity to sounds and phonemes, which is to a large extent the presence
of certain inclinations and abilities.

Table 1

Profiles of multiple intelligence of workers with high and low levels of professional adaptation
and reliability (p) of their differences

SCHW RSS
MI scale PA level PA level
high low p high low p

11A 43,8 45,9 0,93 49,8 66,1 0,282
2PH 55,0 29,2 0,09 49,2 47,6 0,905
3LM 42,6 30,8 0,42 40,0 65,9 0,077
4 BM 22,4 28,0 0,81 25,8 7,7 0,120
5VS 43,6 56,1 0,45 67,1 48,0 0,08
6 NL 43,7 75,7 0,05 81,4 83,3 0,772
7 BK 77,8 43,0 0,01 76,1 58,1 0,05
8 MR 66,2 36,1 0,08 38,2 53,7 0,209
9AS 76,2 74,9 0,93 80,6 76,4 0,753
10 VL 57,5 44 .4 0,55 44,2 36,9 0,654
11 CR 35,5 38,8 0,84 30,3 42,7 0,336
12 IE 76,4 77,7 0,94 73,3 52,2 0,07

Workers with a high level of PA auxiliary production (RSS) characterizes the
predominance of motor, interpersonal and visual-spatial types of intelligence. For such
workers, along with well-developed motor skills, such qualities as the ability to establish
social contacts, work in a team, the ability to clearly define their position, taking into
account the collective opinion already formed, the ability to perceive surrounding
objects and phenomena in three-dimensional space, regardless of their initial position
and dynamics. RSS personnel tend to work with constantly changing chemical and
chemical shifts, monitor the current radiation situation, monitor compliance with the
requirements of radiation safety rules, prevent personnel from overexposure, work with
various radiation monitoring devices, which leads to the above qualities.

Using canonical discriminant analysis [6], formalized decisive rules were developed
for assessing the level of professional adaptation of persons participating in SNF and
RAW management operations (fig. 2).
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Fig. 2. Probability nomograms identification of low-level professional adaptation for
the CSHW (a) and RSS (b) workers

The abscissa axis shows the values of the integral indicators for assessing the level
of professional adaptation for workers of the main and auxiliary production:

UR PA CSHW =99.72 — 1.052xPR + 0.206 x MR — 0.459x VI — 0.483 xBA +
+0.31x VP + 0.404 x MD, points

UR_PA RSS=56.1 + 0.09xBK + 0.6 xMD + 0.41 x VP — 0.28 xPR-0.31 xLM —
—0.19xMP —0.25x VI -0, 33 x BA, points

On the ordinate axis — the probability of attributing an employee to persons with
a low level of professional adaptation.

For example, if UR_ PA CSHW = 46 points, the probability (see fig. 2a) that
an employee has a low level of professional adaptation is 0.9 (90%), with UR_PA
SRB = 46 points — 0.72 (72%) (see fig. 2 b).

Conclusions

1. VibraMI program is an effective tool for assessing and predicting the professional
adaptation of persons participating in operations with SNF and RAW.

2. Developed formalized decision rules and criteria allow, according to the
assessment of multiple intelligences, to assess the level of professional adaptation of
an employee in order to choose ways and means to improve it through the training of
professionally significant qualities of an employee.

3. Sending to especially dangerous and responsible work of persons with a high
level of professional adaptation will increase the safety of work on the management of
spent nuclear fuel and radioactive waste.
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Abstract: Human behavior and emotions have always been of interest to scientists. In order
to investigate the grade three students’ psycho-emotional state, the vibraimage technology was
used to collect data in the senior high school. The mean parameters of all students are within the
reference range. 32 students’ (89%) maximum in tension is higher than the reference maximum.
Girls’ stress level is significantly higher than that of the boys (p < 0.05).

Keywords: senior three students, psycho-emotional state, vibraimage technology.

Introduction

In recent years, there are more than nine billion high school graduates across China,
only 81.13% of these graduates would go to college that means the students face
tremendous competition in getting admission to tertiary education. The performance
of college entrance examination is crucial for getting admission into one’s preferred
choice of college or university. Psychiatrists have expressed concern at the emergence
of education as a serious source of stress for school-going-children causing high
incidence of deaths by suicide [1]. How to diagnose the students’ psycho-emotional
state quickly and accurately has a profound meaning to these students.

Vibraimage provides information similar to information obtained using point-by-
point biomedical methods: EEG, GSR, ECG [2]. The main practical application of
the vibraimage technology is the representation of the reflex head movements through
the psychophysiological parameters on the basis of the vestibular-emotional reflex [3].
The mental state of a person has a significant effect on the vibraimage of a person,
even minor change of a psycho-emotional state almost instantly leads to a change
of energy of motion and vibraimage. And the normality of a psycho-emotional state
also corresponds to the normal law of vibrations distribution, similar to physiological
condition. It was found that a quiet state is characterized by low-frequency vibrations,
and the increase in mental energy leads to the increase in the observed frequency of
a vibraimage.

Researches on investigating academic stress and mental health of high school
students are usually in apply to the emotion measuring method of self-report [4].
A method to use various emotion rating scales and other related questionnaires to fill in
the subjects’ emotional responses in the near future. It is the easiest and most feasible
method. The premise of self-report method is that the subject is capable and willing to
report their own emotions [5].

This work intends to use the vibraimage technology to detect the senior three
students’ psycho-emotional state, it could not only measure the students’ emotional
state quickly and precisely, but also could detect the underlying emotion.
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1. Methods

1.1. Participants

The study was conducted on a class of grade three students from a senior school in
China. It is officially approached. All subjects gave full consent one day in advance.
40 people were tested, including 36 valid data, 22 boys (61%) and 14 girls (39%) aged
between 17 and 18 years.

1.2. Instruments

Video to vibraimage conversion provides real time determination of integral and
local parameters of human head movement associated with functional state of the
human body. Initial matrices for integral parameter calculation are represented by
amplitude and frequency vibraimages calculated from equations. The vibraimage
technology for testing vestibular functions determines real time trajectory of each
point of student head in natural equilibrium with maximum accuracy. Virtually any
movement of the human body is controlled by the sensory system. To obtain a clear
vibraimage, the participant’s face should be uniformly illuminated and located in front
of the video camera. The software will calculate 10 different parameters to display
participants’ psycho-emotion state.

1.3. Data Analysis

In addition to the descriptive analysis of data, independent-sample t test was applied
to ascertain the deference of these parameters between boys and girls. All analyses
were conducted using SPSS for Windows 22.0. Statistical tests used were two-tailed
with a significance level of o = 0.05.

2. Result

2.1. Sample’s extremum of 10 parameters

Table 1
Sample’s score of 10 parameters (n=36)
bMin bMax M(M) cMin cMax
Aggression 20 50 38.35 14.53 50.22
Stress 20 40 2497 20.34 31.66
Tension 15 40 30.79 13.48 45.13
Suspect 20 50 30.73 20.81 37.72
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Table 1 (end)

bMin bMax M(M) cMin cMax
Balance 50 100 66.86 50.8 81.97
Charm 40 100 79.02 71.15 84.37
Energy 10 50 25.03 10.91 30.71
Self-regulation 50 100 72.91 62.41 81.83
Inhibition 10 25 14.65 1.5 21.67
Neuroticism 10 50 21.85 0.88 27.53

Table 1 shows sample’s score of 10 parameters used in the study. The mean values
of the parameters are within the reference range. In terms of the negative part, the
sample’ maximum (also seen as cMax) of stress and suspect are less than the reference
maximum (also seen as bMax). In terms of positive part, the sample’s minimum values
(also seen as cMin) of confidence and self-regulation parameters are much higher than
the reference minimum values (also seen as bMin), but the cMax of energy are less
than the bMax. In physiological part, the cMin of neuroticism is much lower than bMin
of reference norm, and cMax value of neuroticism is less than the bMax of reference
range.

100,00
80,00
60,00 .
e (M
40,00
— = CcMax
20,00
0,00 e+ hMin
=== =hMax

Fig. 2.1. Comparison between sample’s extremum and reference range

As can be seen from figure 2.1, the cMin of confidence and self-regulation are
much higher than the bMin, the cMin of aggression and neuroticism are much lower
than bMin, and cMin of other parameters are basically consistent with bMin. Only the
cMax of anxiety is far higher than bMax, the cMax of aggression and inhibition are
basically consistent with bMax, and cMax of the other 7 parameters is lower than the
bMax.



PSYCHO-EMOTIONAL STATE MEASUREMENT FOR SENIOR THREE STUDENTS... 217

2.2. Sample’s means of 10 parameters
Aggression

Neuroticism Stress

Tension

=@ Mean

- «@= = bMax

Suspect «ss@++ bMin
_~®alance

Fig. 2.2. 10 parameters’ mean

From figure 2.2, it can be seen that the mean values of the 10 parameters of the
sample are all within the range of the reference range.

2.3. Psycho-emotional state

m Positive ® Negative ® Physiologocal
Fig. 2.3. Sample’s psycho-emotional state
As can be seen from the figure 2.3, for the mean value of parameters, the students in
this class have the largest proportion of positivity (55%), followed by negativity (28%),
and the lowest proportion of physiology (17%). For parameter variation coefficient,

physiological variation rate is the highest (45%), followed by negative variation rate
(35%), and positive variation rate is the lowest (20%).

2.4 Personality tendency

It can be seen from figure 2.4 that almost all students are extroverted and stable.
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Fig. 2.4. Individual personality tendency
2.5. t test between different gender
Table 2
t test between different gender
gender M SD t p
boy 37.88 5.18
Aggression -0.67 0.06
girl 39.09 5.39
boy 23.29 4.89
Stress -2.69 0.01"
girl 27.59 4.31
boy 30.76 6.8
Tension -0.03 0.98
girl 30.83 412
boy 30.01 4.31
Suspect -1.32 0.2
girl 31.86 3.74
boy 66.18 7.43
Balance -0.67 0.51
girl 67.92 7.73
boy 80.39 6.44
Charm 1.84 0.08
girl 76.86 3.99
boy 24.46 5.86
Energy -0.81 0.42
girl 25.91 3.99
boy 73.23 4.97
Self-Regulation 0.46 0.65
girl 72.42 5.35
boy 14.77 2.02
Inhibition 0.5 0.62
girl 14.46 1.45
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Table 2 (end)

gender M SD t p

boy 22.36 9.79

Neuroticism 0.41 0.68
girl 21.06 8.08
boy 61.07 4.67

Positive 0.19 0.85
girl 60.78 4.04
boy 30.49 4.09

Negative -1.38 0.18
girl 32.34 3.64
boy 18.56 5.62

Physical 0.45 0.66
girl 17.76 4.65

As can be seen from table 2, there is a difference in pressure parameters between
boys and girl, and the pressure level of girl is significantly higher than that of boys
(t=-2.69, p =0.01). On the parameters of aggression and confidence, boys and girls
have a marginal significant difference. (t =—0.67, p = 0.06; t = 1.84, p = 0.08).

3. Discussion

It is found that the mean value of every parameters is within the reference range,
indicating that the average level of all parameters of this class is at the normal level.

By comparing the maximum value of parameters and the maximum value of
reference norm, the measured range of parameters and the range of reference norm,
we find that, firstly, the maximum value of anxiety is larger than the maximum value
of reference norm, and the change range of tension is slightly larger than the reference
norm, indicating that students’ anxiety level is relatively high. It may be because the
students in this class are in the state of coping with the college entrance examination. In
China, the examination has long been valued by students, teachers and parents, and the
heavy study tasks have triggered high levels of anxiety among students. Secondly, the
minimum value of neuroticism is less than the minimum of reference norm, indicating
that the neuroticism level of students is low.

Psycho-emotional states are divided into positive, negative and physiological states.
Positivity includes balance, charm, energy and self-regulation, passivity includes
aggression, stress, tension and suspect, and physiology includes inhibition and
neuroticism. In this study, the average value of the students’ positivity is the highest,
but the variation rate of their positivity is the lowest. The low variation rate indicates
that the intervention on their positive aspect would get little achievements. The mean
value of negativity and variation rate of it were in the middle level. The physiological
mean value of the students in this class is the smallest, but the physiological variation
rate is the largest, so the intervention on the physiological aspect of this class may
achieve a significant effect.
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Introversion or extroversion of one’s personality and emotional stability are
direct factors that affect students’ mental health. The data shows most students tend
to be extroverted and stable. Students with high extroversion are active, proactively
participate in and integrate into the group. They are good at expressing themselves in
the group and achieving harmonious interpersonal relationship. Moreover, the school
education is becoming more flexible and focuses on teaching students in accordance
with their aptitude. Finally, parents’ liberal parenting style also makes students’
personality appear stable in the emotional dimension, which is conducive to the smooth
growth of students.

The independent t test of the parameters between genders shows that the stress of
girls is significantly higher than that of boys. In terms of aggressiveness and confidence,
the differences between boys and girls are marginal significant. The boys and girls
experience similar score in the other parameters. The students in this class have
excellent academic performance, and the intense learning competition and academic
stress make the students face different degrees of pressure. Studies have shown that
women tend to respond more emotionally to stressful situations. In terms of aggression
and confidence, gender differences are marginal significant, which may be related to
the small sample size, and their relationship can be further clarified by expanding the
sample size.

4. Conclusion

The results show that all the psychological parameters of senior three students in
a middle school in China are well distributed. Some students have a higher tension, it is
acceptable in face of such competitive examination. From the perspective of emotional
state, physiological variation rate is the 45%, followed by negative variation rate 35%,
and positive variation rate is 20%. Almost all students tend to be extroverted and stable.
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Ethnic identity increasingly understands as not only the stable emotional-cognitive
process of awareness includes human beings [1], but also as a kind of emotional-
axiological attitude of their belonging to an ethnic community [2]. Emotional-value
and emotional-cognitive components of ethnic identity are in close connection
and can probably manifest themselves in a selective attitude to the same events /
incentives in people belonging to different ethnic communities. This factor should be
taken into account when compiling and interpreting psychological tests or any other
means of assessing and controlling personal achievements [3]. Howard Gardner is an
adversary of the theories of indivisible intelligence and the traditional test approach
to diagnostics [4, 5]. Most intelligence tests reflect the level of awareness that is
positioned within a particular subculture. They have a “learning /awareness” factor, not
abilities parameters. Gardner’s multiple intellects do not deny the social, emotional, and
cognitive component of intellectual activity. Each of the intellects is important, forming
a unique profile of a single person. “A deep understanding should be our main goal; we
must strive to understand that in a given cultural context, it is considered true or false,
beautiful or ugly, good or bad” [4]. However, intelligence tests can also be influenced
by ethnic identity at the emotional-value level of the perception of test stimuli (we
intentionally use the term test stimuli, rather than test items, because these are exactly
the stimuli that form test items), even if we are talking about multiple intelligence.

Methods and Materials

The first study part was conducted from 2017 to 2019 in Russia. A total of
1158 people, Russian citizens, were tested. The subjects were 14 years old and older.
The proportion of adults was 63%, minors — 37%.

The tested group of the second study part was consisted mainly of Elsys-Japan
company employees (155 persons including sales persons, technical staffs, office work
staffs) from Kyushu to Hokkaido, Japan (age 20-71 years, male/female 83/17%) on
questions from VibraMI programs with the Gardner12 questionnaire conducted from
March to April, 2019.
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The VibraMI program, based on the vibraimage technology, presents
a supplemented and expanded to 12 types classification of G. Gardner’s multiple
intelligences, indicating the possibility for self-realization in a particular professional
sphere [6, 7]. The respondent needs to answer 12 pairs of questions, supplemented
by stimulus images. The content of each of the 24 questions is directly related to the
potential interests of the respondent, and their formulation allows you to assess the
orientation of the installations. The orientation of installations can be traced in the
change of the information and energy component of the psychophysiological responses
to the question posed. Vibraimage technology allows to obtain multidimensional
dependences of the characteristics of the psycho-physiological state (PPS) and record
the change in energy and the direction of this change. The change in energy released
(consumed) by a person from the initial state to another energy state is measured in
kcal / min [8]. Presumably, the emotional-axiological component of the ethnic identity
of the representatives of the Russian and Japanese ethnic communities will manifest
itself in individual differences in the perception of the stimuli of the Gardner 12 test
(VibraMI). These differences may be manifested in the fact that representatives of
the Russian and Japanese ethnic communities may have different profiles of multiple
intelligence (MI).

Results

Differential Russian-Japanese MI profile is shown on figure 1. Data were captured
by VibraMI program [8] and processed by VibraStatMI program [9].

Final

JP-RU
Fig. 1. MI Differential Profile (Final_JP — Final’_RU) of 1158 Russians and 155 Japanese
The maximum differences of the Japanese from the Russians appeared in relation

to the logical-mathematical (LM), visual-spatial (VS), natural (NL), body-kinesics
(BK) and musical-rhythmic (MR) types of MI, fig. 1. In the group of Russians, the
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highest values for the general MI profile were obtained for the ascetic (AS = 68.4%),
interpersonal (IE = 65.6%) and body-kinesics (BK = 62.8) MI (in descending order),
fig. 1. The minimum values were obtained for business-mercenary (BM = 43.8%),
verbal-linguistic (VL = 48.4%) and philosophical (ET = 51.8%) MI. In the Japanese
group, the highest values were obtained for the ascetic (AS = 73.9%), interpersonal
(IE = 64.1%) and natural (NL = 64.1%), (in decreasing order). The minimum values
are obtained in relation to business-mercenary (BM = 39.3%), logical-mathematical
(LM = 40.7%) and philosophical (PH = 47.5%) MI types. Let’s compare the obtained
results with the profile of conscious (YN) and unconscious (IE) attitudes.

YN

JP-RU

Fig. 2. Differential profile (YN_JP — YN_RU) of the conscious responses of 1158 Russians
and 155 Japanese Ml testing

The maximum differences between the Japanese and the Russians (by analogy
with the general profile of MI, fig. 1) appeared in relation to logical-mathematical
(LM), visual-spatial (VS), natural (NL), body-kinesics (BK) and musical-rhythmic
(MR) MI types, fig. 2. In the group of Russians, the highest values in the profile of
the conscious reaction (YN) were obtained from the ascetic (AS = 85.6%), body-
kinesics (BK = 74.4%) and natural (NL = 60.6%) MI (in descending order), fig. 1.
The minimum values were obtained for business-mercenary (BM = 37.7%), verbal-
linguistic (VL = 46.3%) and philosophical (ET = 51.7%) MI, fig. 2. In the Japanese
group, the highest values were obtained for the ascetic (AS = 94.8%), interpersonal
(IE = 82.8%) and visual-spatial (VS = 76.7%) MI (in descending order). The minimum
values were obtained in relation to the business-mercenary (BM = 28.4%), logical-
mathematical (LM = 30.5%) and philosophical (ET = 46%) MI type, see fig. 2.

An analysis of the unconscious reaction revealed minimal differences. Russian and
Japanese at the unconscious level significantly differ only in the visual-spatial (VS)
type of MI, fig. 3.

In Russians, visual-spatial (VS) MI = 52.3%, among Japanese, VS MI = 46.3%.

The maximum differences of the Japanese from the Russians (by analogy with
the general and profile-conscious responses of MI, figs 1, 2) appeared in relation to
logical-mathematical (LM), visual-spatial (VS), body-kinesics (BK) and musical-
rhythmic (MR) MI types, fig 4. The range of values on the differential profile of MI,



224 Tomomi Akiho, Yana Nikolaenko

within 40 units (from 20 to —20) is considered the coincidence of the desired (YN)
and real (IE), fig. 2. There is an assumption that positive values on the differential
profile of MI primarily reflect socially significant benchmarks for the use of abilities,
and negative values are individually significant benchmarks for the use of abilities.
The highest values for the differential profile, in the group of Russians, were obtained
by interpersonal (IE = 37.7%), ascetic (AS = 34.3%), motor-motor (BK = 23.2%)
MI (in descending order), fig. 1. The minimum values were obtained by business-
mercenary (BM =—12.1%) and verbal-linguistic (VL =—4.2%), fig. 4. In the Japanese
group, the highest values for the differential profile were obtained in relation to the
ascetic (AS = 42%)), interpersonal (IE = 37.3%), visual-spatial (VS = 30.4%), and MI
(in descending order). The minimum values were obtained in relation to business-
mercenary (BM = -21.7%), logical-mathematical (LM = -20.4%) MI, fig. 4. Thus,
the maximum differences in the group of Japanese and Russians, in the differential MI
profile, were obtained mainly in relation to the visual-spatial (VS) M, fig. 3.

IE

JP-RU

Fig. 3. Differential profile (IE_JP — IE_RU) of the unconscious responses
of 1158 Russians and 155 Japanese MI testing

JP-RU
1A ET LM BM 'S NL BK MR AS VL AB IE
JP-RU

Fig. 4. Double differential profile (YN_JP-IE_JP) — (YN_RU-IE_RU)
of 1158 Russians and 155 Japanese MI testing
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Results and discussion

Russians are typical representatives of the multinational Slavic ethnos. In this
regard, the results of this study may spread to other representatives of the Slavic ethnos
(Ukrainians, Belarusians, etc.), not being a modal-specific feature of the Russian
ethnic community. The Japanese, by contrast, are predominantly a mononational
ethnos. Many authors, in the framework of interdisciplinary research, noted the high
spirituality inherent in both the Slavic and Japanese ethnos. In this regard, high values
of the ascetic (AS) type of MI in both groups are fairly predictable. On the contrary,
the differences obtained in the general profile of MI among Russians and Japanese
are quite dispositive. For example, the ability to conduct business in both groups at
an average level, significantly inferior to other types of MI. At the same time, Japan
is the undisputed leader in the field of high-tech integration, and Russia is in the field
of military-industrial (MIC) and fuel and energy (FEC) complexes. Therefore, it is
impossible to judge the ability or inability to conduct business only by this indicator.
Features of ethnic identity are manifested in the combination of ways of doing business.

Research activities in Japan are focused on advanced technology. Most innovations
are brought in by improving the quality of life of the population and protecting the
environment. Careful attitude to natural resources (NL) and the originality of the
geographical location of Japan (archipelago, with limited land resources) determine the
high importance of natural (NL) and motor-motor (BK) types of MI, and specialization
in high technologies (microelectronics, robotics and others) are closely intertwined with
the visual projection (VS) capabilities of the data. It is the combination of these types
of MI that determines the specifics of the ethnic identity of the Japanese. The Russian
model of the economy is also associated with technical advances, but in the fields of
fuel, energy and military-industrial complexes, where preferable the combination of
logical-mathematical (LM) and body-kinesics (BK) MI types.

Conclusions

The results show that modern Russians and Japanese are in many ways similar in
their ethnic identity and are focusing on achieving common socially significant goals.
At the same time, the ways to achieve these goals are associated with the activation
of various components of the MI profile: visual-spatial (VS) and motor-motor (BK)
MI types in Japan, logical-mathematical (LM) and motor-motor (BK) types of MI in
Russian.
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Loyalty relates to the dominant set of rules, values and norms of behavior in society.
Accordingly, disloyalty manifests itself in the potential to violate the rules, values
and norms of behavior, including criminal acts [1], established in a particular society.
Profilers determine the state and intentions of a person, visually or during a survey.
A selective inspection of passengers during pre-flight inspection is carried out in order
to identify non-standard reactions to neutral questions. This kind of activity requires
special training, which allows analyzing at one time a colossal amount of information
received from the interlocutor: his appearance and clothing features, accepted posture
and characteristic gestures, speech characteristics and vocabulary used, characteristic
reactions and much more [2]. Today, one of the main functions of various security
services is the prevention of crime and the identification and monitoring of suspicious
persons. Modern security systems include various means of identifying the state
and intentions of a person in order to predict his behavior. Usually such inspections
are confined to profiling. Profiling is understood as a set of psychological methods
for assessing and predicting human behavior, carried out by analyzing the most
informative particular signs, like appearance and verbal and nonverbal behavior [2].
There are visual on-line profiling and technical profiling, which uses technical means
of monitoring human behavior. Visual on-line profiling requires special training,
which in a short period of time allows analyzing a colossal amount of information
received from the interlocutor. Profiling of passengers at US airports is carried out
through a system of behavioral analyses of passengers, called SPOT — Screening
of Passengers by Observation Techniques. SPOT uses integral behavioral indicators
characterizing levels of stress, fear and lies to characterize a person’s emotional state.
The main force in the SPOT project is the behavioral analysis by BDO (Behavior
Detection Officers), visually analyzing the psycho-emotional state and human
intentions, identifying individuals in passenger traffic whose behavior stands out from
the general level [3, 4]. SPOT is targeted to identify potentially dangerous individuals.
Other similarly focused behavioral risk assessment programs for prevention of criminal
acts are: BASS (Behavior Assessment Screening System), BPRP (Behavioral Pattern
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Recognition Program), BASC-2 (Behavioral and Emotional Screening System), TARR
(Terrorist Activity Recognition and Reaction) et al. [5]. Any visual profiling technique
is related to a lot of stress; a specialist profiler cannot work more than one hour without
a break. Accordingly, developments in the field of technical profiling are becoming
increasingly popular. Automation of the profiling system will minimize the number of
errors induced through the involvement of human resources.

1. Vibraimage system as a tool for technical profiling

Vibraimage technology [6], applied to a person, analyzes the motor activity (micro
vibration) of a human head and converts in real-time the light video image into an
image formed by accumulated frame difference. Vibraimage reflects the average rate
of change of the video image at each point calculated for a certain period of time. The
obtained parameters of micro movements are transformed into the characteristics of
the psychophysiological state (PPS), [6, 7] by vestibule-emotional reflex. Vibraimage
technology combines the capabilities of biometrics and psychology, allowing to
jointly process the parameters of conscious responses and unconscious responses
to questionnaire stimuli and characterizing this joint processing with uniform
mathematical parameters reflecting the human PPS. The obtained parameters of the
vibraimage, in the form of integral profiles, make it possible to foresee human behavior
in the near and distant future [8, 9].

WelcomEU [10] is a system of psychophysiological testing of a person based on
the vibraimage technology. The system contains three different questionnaires (Id_leu,
Id leu2, 1d_leu3), each of which includes 13 simple questions to be answered either
Yes or No. Each question is supplemented with a stimulus photo. The questionnaire
contains seven neutral (I), three control (C) and three relevant (R) questions. The test
period is about 3.5 minutes. This time is sufficient to determine the trustworthiness /
unreliability of a person.

2. Questionnaire structure

Unlike the classic detection of deception, where the control or comparative (C) and
the relevant (R) questions form a pair [11], in the WelcomEU system [10] they are
separated by a neutral question (I), leading to the following sequence: I*-CIRI-CIRI-
CIRI [12]. The first neutral question (I*) of the questionnaire is the “zero” question. In
the subsequent data processing, the I* is not considered. Data processing is carried out
by two independent ways:

Method 1: It is based on the traditional comparison of the responses to control
and relevant questions within the adjacent pair (comparison of the conscious and
unconscious reactions). Naturally, both the control and the relevant questions provoke
a rather strong emotional reaction (in comparison with the reaction to a neutral
question). However, in the absence of sympathy or involvement with persons having
an evil intention, the control question exhibits an increased individual significant
psychophysiological response than in a relevant question. After all, a relevant question,
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in addition to a stimulus photo related to it, can be interpreted directly to the potential
activities of suspicious individuals. The uncontrollable psychophysiological reactions
of an individual subjected to the WelcomEU profiling system to control questions will
be more intense and hence detectable than on relevant questions.

Method 2: Comparison, within a pair, of the psychophysiological response (PPR) for
control, relevant and neutral questions. This method was proven to be successful in cases
where a person is trying hard to hide the truth. Hiding, imitating or over-controlling the
expression of emotions during testing leads to an imbalance in the degree of intensity of
psychophysiological reactions to control and relevant questions. Simplified, this process
can be compared to the attempt of running through an obstacle; attempting to imitate
a conditionally correct reaction to the obstacle (represented by a control or relevant
question), leads to a general deterioration of health, an increase in energy consumption,
which can be detected by WelcomEU systems. Because of this reason, the reaction to
any neutral question is also quite intense. By analogy with the jump: the higher one had
to jump (the degree of hostility caused by the control or relevant question), the greater
the height is needed to fall (reaction to a neutral question).
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Fig. 1. A and B. Profiles of components of political credibility (U — unconscious reaction,
C — conscious reaction, answers YES / NO) [8]

Analysis of the conscious reaction (fig. 1 B) shows that the screened person
consistently gave negative answers to all control and relevant questions [11]. At the
same time, the analysis of the unconscious reaction (fig. 1 4) shows that not all control
and relevant questions received negative PPR, but only the control questions. The most
unpleasant was 2, the control question serial number 6 C. The intensity of the reaction
to the 2nd control question is 3 times higher than the intensity of the reaction to any of
the relevant (R) questions. When C > R it can be said that the person quite sincerely
answered control questions and his conscious reaction coincides in meaning with the
psychophysiological (unconscious) reaction.

In the analysis of conscious and unconscious responses to the questionnaire
one sees that the unconscious human responses are the fastest, spontaneous and
most decisive reactions when reacting on fast stimuli. The conscious responses are
decisive for making decisions on non-spontaneous stimuli in time. Both of these
psychophysiological reactions determine a person’s personality; the analysis of only
one component cannot characterize a person [13].
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Fig. 2. CRI tab, analysis of PPR for control (C), relevant (R), neutral or Irrelevant (1) —
questions [11].

Captions: U (1, 2, 3) — PPR for 1,2,3 control (C) or relevant (R) questions; C (1, 2, 3) — conscious answer

YES / NO to 1,2,3 control (C) or relevant (R) questions; Ic — Irrelevant after the control; Ir — Irrelevant after

the Relevant; Res is the averaged result of PPR comparison to the control (C) and relevant (R) questions;
Res’ is the averaged result of PPR comparison for control and neutral (Ic), for relevant and neutral (Ir)

This information is presented in more detail in the digital equivalent of histograms,
in the CRI tab, fig.2. Consider it in more details:

Method 1. Traditional comparison of the PPR to the control (C) and relevant (R)
questions within the pair. The average PPR for control questions have values (50%),
and the average PPR for relevant questions matters (21%). So the PPR for control
questions is more than relevant, the result (Res) indicates that the person is telling the
truth (NDI) and is politically loyal, not inclined to extremism in the extreme forms of
its manifestation i. e. terrorism.

Method 2. Comparison, between couples, the first couple PPR for control (C) and
neutral (Ic), the second couple the relevant (R) and neutral (Ir) questions. In method 2,
the PPR is added between control question and the neutral question following it, then
the second PPR is added between relevant question and the neutral question that follows
it. After that, a comparison of the couples amounts received. In the given example, the
sum of the PPR control with neutral is 73%, and the sum of the relevant with neutral
is 55%, hence the second assessment of the control question is also greater than the
relevant (Res’).

Thus, a double check of political loyalty was carried out: the traditional way of
comparing the PPR to the control (C) and relevant (R) questions, within the pair
(method 1), and the comparison of PPR to the control (C) and neutral (I), relevant
(R) and neutral (I) questions (method 2). The results coincide. Upon completion
of testing with the help of WelcomEU, a database is formed of 11 files containing
detailed information on the dynamics of the PPS throughout the test (Excel M file) —
information that is undoubtedly useful for profilers in solving controversial issues.
You can estimate the ratio of negative (aggression, stress, anxiety) and positive and
physiological reactions (inhibition and neuroticism), as well as the degree of their
variability / resistance.

Conclusions

Modern security systems include various means of identifying the emotional state
and intentions of a person in order to potentially predict his behavior. WelcomEU,
based on the vibraimage technology, can be considered as the most modern technical
profiling tool, with conscious and unconscious control of political loyalty. Currently,
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the WelcomEU system is being tested in Russia and in EU (Cyprus). Even so,
the profiling system contains a reference to the European Union (EU) it can, after
successful implementation of the technical and specific requirements, be implemented
as the most powerful biometric tool for monitoring migrants and passengers at border
or immigration controls worldwide.
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Based on the chronome theory, created by Franz Halberg [Halberg, 1987, Blank MA,
Blank OA, 2010], it can be assumed that endogenous rhythms of the human brain can
occur in all frequency zones of biological rhythms — ultradianne (< 20 h), circadian
and infraradian (> 28 h) [Khetagurova, 2010]. Known that with the help of external
influences, for example, rhythmic photo stimulation during electroencephalography,
it is possible to diagnose certain diseases of the brain [Trenité, 1999, 2012]. Another
well-known method of periodically influencing a person’s subconscious mind is the
ambiguously interpreted technology of 25 frames [Loftus, Klinger, 1992]. However,
the conscious formation of physiological rhythms under the influence of the presented
stimuli still remains a little studied phenomenon, despite the theoretical and practical
relevance of this problem when studying consciousness or conducting an interview.
The work on the physiology of consciousness [Boring, 1933] known for a long time,
and the term itself was introduced in the 30 s of the last century, before the appearance
of chronobiology, as an independent scientific direction. Heart rate variability studies
are also widely represented [Baevsky et al., 2001; Shaffer, Ginsberg, 2017] as medical
and chronobiological research. Researchers of heart rate variability (HRV) proved the
complexity of the mechanism of regulation of cardiac activity [Bayevsky et al., 2001,
Chibisov, 2018], including various physiological processes and a two-level model of
regulation, one of whose components is brain activity [Baevsky et al., 2001 , Fleischman,
1999, 2014]. However, most studies of HRV are focused on the internal regulation of
physiological processes without taking into account the work of consciousness.

The aim of this work is an experimental study of psychophysiological and
chronobiological factors affecting the period of human brain activity in the VLF
frequency range.

The first objective of this work was the external formation of the period of brain
activity upon presentation of stimuli close to the period of presentation to the natural
period of brain activity in the VLF frequency range.

Another objective of this work was to identify the natural period of brain activity in
the VLF frequency range using vibraimage technology.
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Materials and methods

As an example of psychophysiological rhythm formation, we consider the results
of testing groups of 825 high school students and students (aged 15-25 years) using
the VibraMI program with the Gardner12T questionnaire [Minkin, Nikolaenko, 2017;
VibraMI, 2019] and a group of 210 high school students (age 15—17 years) of St.
Petersburg schools for PsyAccent programs with the T12 questionnaire [PsyAccent,
2019], conducted in 2017-2018. Testing was conducted on computers with an
IntelCore 17 processor, with a Microsoft LifeCam Studio webcam with an image
format of 640 x480. The illuminance of the test subjects was within (500-700) lux,
the horizontally testee head size was at least 200 elements, the image quality indicator
in the VibraMI and PsyAccent programs exceeded 80%. The duration of each test was
approximately 380 seconds.

As an example of the natural physiological rhythm formation, the results of 100 tests
in the course of work of 5 photolithography operators (20 tests of each operator), as
the responses for asynchronously generated stimuli are presented. Operators were
monitored by the VibraMed10 program [VibraMed10, 2019], operators aged 30—
59 years, testing was conducted in 2019. Testing was conducted on computers with
an IntelCore 17 processor, with a Microsoft LifeCam Studio webcam with an image
format of 640 x480. The illuminance of the test subjects was within (500-700) lux,
the head of the test horizontally was at least 200 elements, the image quality indicator
in VibraMed programs exceeded 60%. The duration of each test was approximately
380 seconds.

VibraMI, PsyAccent and VibraMed10 programs measure psychophysiological state
(PPS) time dependences during whole testing time.

Testing results

In the process of testing with VibraMI and PsyAccent programs, test subjects
are presented with a stimulus image and textual information, to which they (during
the presentation time) should answer in the Yes / No format or ignore the answer to
the presented question. The time of each question presentations was approximately
16 seconds and has slight fluctuations from question to question, since the duration
of the presented textual information is slightly different (from 5 words to a minimum
question, to 10 words to a maximum question). VibraMI and PsyAccent programs
differ in the semantic content of the questions [VibraMI, 2019; PsyAccent, 2019],
however, the period of change in physiological parameters identified by these programs
and presented in Figures 1 and 2 was approximately the same (34 seconds for VibraMI,
30 seconds for PsyAccent) and approximately equal to the time of presentation of two
questions (32 seconds). The averaging of the data of spectrograms of FFT processing
was carried out by the mean (Avg) and median (Median) values obtained during each
testing.

According to the available data in the maximum range, the discreteness of
determining period samples by the FFT was approximately 4 s, therefore it should
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be considered that the maximum in graph 1, which is 34, is the closest reading to
the period of stimulus presentation, including the presentation of 2 questions — 32 s
[Minkin, Myasnikova, 2018].
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Fig. 1. PPS spectrogram calculated by FFT for 825 tests conducted by VibraMI program
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Fig. 2. PPS spectrogram calculated by FFT for 210 tests conducted by PsyAccent program
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The maximum on figure 2 corresponds to a period of 30.91 seconds, the next period
countdown is 34 seconds. Thus, with an accuracy within one discrete, both maximums
on the graphs coincided with the stimuli presentation period and, therefore, when
conducting surveys with programs with different content of questions, the period of
changing the PPS of the testee does not depend on the content of the questions, but is
determined by the external rhythm of presentation of incentives. Figure 3 shows FFT
spectrogram, obtained by monitoring the operators with the VibraMed program for
the same time of 380 seconds. The work of the operator provides for the emergence
of unsynchronized (without a specific presentation period) stimuli, i. €. a response to
stimuli can occur at arbitrary points in time.
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Fig. 3. PPS spectrogram calculated by FFT for 100 tests conducted by VibraMed program

It is interesting to note that when testing photolithography operators in the process
of working with arbitrary stimuli, there was a clear shift of the maximum of the period
towards lower frequencies compared to the tested ones, which were presented with
stimuli with a period of 32 seconds. The maximum value of the FFT spectrogram in
graph 3 corresponds to a period of 56.67 seconds for averaging values and 48.57 for
median reading.

Discussion

In this research, the analysis of changes in the physiological state of the subjects
was processed by the vibraimage technology [Minkin, Shtam, 2008; Minkin, 2007;
2018, Blank et al., 2012]. The testee was in a quasi-stationary state, practically did
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not make any movements, only watched the questions and stimuli appearing on the
monitor screen. Consequently, the physical activity of the subjects was close to zero,
the physiological activity can be conditionally considered as a constant, having periodic
fluctuations associated with the flow of natural physiological processes in the human
body (respiration, heartbeat, etc.). The unstable value (affecting metabolism) was only
brain activity, which responds to the presentation (and disappearance) of new stimuli
and questions to the subject. It is logical to assume that the presentation of the new
stimulus to the subject should cause an increase in the processes of perception and
information processing in the human brain and an increase in the energy consumed
by the person. After answering the question posed, there should be a slowdown in
conscious thinking processes and a decrease in the energy consumed. Since the human
brain is the main consumer of oxygen [Tamar, 1976], the increase in the intensity of
the brain activity should be noticeable by the increase in energy consumption of the
whole organism. Based on these considerations, it was possible to assume that the
period of change in the physiological state of a person should coincide with the time of
presentation of one question and stimulus to the subject.

However, from the figures 1 and 2, we see that this is not the case. Earlier studies
[Minkin, Myasnikova, 2018] showed that the presentation of each individual stimulus
shifts a person’s PPS away from the natural equilibrium psychophysiological state,
and the presentation of the next stimulus shifts the PPS in the opposite direction. If
we consider the change in the PPS in the axes of information-energy (information
efficiency of the physiological systems functioning — the energy consumed by man),
then upon presentation of significant questions an inverse correlation was established
between the information and energy parameters of person [Minkin, 2018]. This
mechanism of psychophysiological regulation leads to the fact that the period of
changing PPS is the time of presentation of two questions-stimuli, and the adjustment
of physiological mechanisms to the external rhythm occurs almost instantly after the
presentation of the first question-stimulus.

It is interesting to note that the natural physiological processes (heart rate, breathing)
are almost imperceptible against the background of the work of consciousness, which
imposes its thythm on the work of all physiological systems. It turns out that it is the
processes of consciousness (psyche) that are in this case the conductor of the work of
physiological systems, i. e. nature gave the brain the right to dispose of the resources
of the body at its discretion. In previous studies of HRV, Professor Fleischmann found
a noticeable maximum on Fourier spectrograms in the VLF (very low frequency) band
with a period in the range of 30—60 seconds [Fleishman et al., 2014 a, b]. Moreover,
Fleischman connects this maximum with the work of the brain and the psychoemotional
state, and analysis was carried out for medical diagnostics of the studied patients
depending on their functional state.

In this paper, we analyzed not the medical indicators of the testee, but their conscious
and psychophysiological responses to various semantic stimuli, which allows us to
put forward a number of new hypotheses. The different shape and magnitude of the
maximum in the spectrograms for a free and imposed rhythm shows that the human
brain can adapt to the frequency of external stimuli, if the stimuli presentation period
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is less than the natural period of regulation of brain activity, which usually does not
exceed 60 seconds.

With the active work of the brain, there is a natural psychophysiological regulation
of the work of the brain, which does not allow brain activation for more than half
a period — 30 seconds. The human body has something similar to graphite rods
that do not allow overheating of a nuclear reactor, the physiological causes of this
phenomenon can be quite complex, but the phenomenon of periodic brain activity
should be considered proven. It is possible that this process has an acquired character,
is determined by dynamic connections in the human brain and does not have rigid
double-circuit regulatory mechanisms proposed by researchers of HRV [Bayevsky et
al., 2001, Fleishman, 1999, 2014]. The study of brain activity dynamics by vibraimage
technology can establish the mechanism of rhythmic brain activity, since the technology
vibraimage does not influence the brain load of testee. Naturally, the BAP has a certain
variability (as heart rate) for each person and depends on many factors. In this study,
we see the period in the range of 35-60 seconds for natural rhythm and 30-35 seconds
for the imposed rhythm.

The presentation of external stimuli (imposed rhythm) can slightly change the
BAP, but most likely, it will be in the VLF range from 30 to 60 seconds. The study
of BAP dependence on various factors may be the subject of further research. We
believe that, in contrast to the heart rate (HR), a lower-frequency process of brain
activity better characterized by period (time) parameters, than frequency, therefore we
suggest introducing the term “brain activity period” or “BAP”. The history of the study
of pulse activity has more than 5000 years, the history of the study of brain periodic
activity is just beginning. Moreover, the use of the term BAP allows you to distance
yourself from the traditional frequency EEG ranges of 1-50 Hz (delta, theta, alpha,
betta, gamma) [Tatum, 2014], which characterize the current brain activity, rather than
its chronobiological activity. Perhaps this technology will allow the dream of many
managers to come true and will allow remotely and contactless controlling the mental
labor process of workers. It is logical to assume that, just as exercise causes an increase
in pulse rate, mental load should cause a decrease in the period of brain activity.
Experimental confirmation of this dependence was obtained in the work devoted to
the study of BAP under various brain loads of the subject [Minkin, Kachalin, 2019].

Conclusions

Given data of almost instantaneous adjustment of person’s physiological parameters
to an external imposed rhythm with the help of processes of consciousness are of
particular interest, since they reveal the adaptive capabilities of a person from external
influencing factors. Data of brain activity period obtained by two independent
technologies (HRV and vibraimage) confirm the indisputability of this phenomenon,
despite the fact that BAP is not widely known to date. It is interesting to pay attention
to the lack of attention to the VLF range from the rather widespread and long-studied
electroencephalographic studies, which are focusing on the higher frequency ranges,
showing not chronobiological processes, but current brain activity.
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The heightened sensitivity and informational content of the vestibular system, as an
integral characteristic of the PPS [Minkin, 2018] allows visualizing PPS integral changes
synchronously with the changes of external factors and autonomous chronobiological
processes. The measurement of blood flow in the brain is too difficult to collect reliable
statistics on a large number of subjects and identify brain pulse activity [Butler, 2017],
and the study of HRV and ECG is usually performed on electrodes that reflect the
general blood flow, rather than brain activity. At the same time, subjects (patients) in
conducting medical studies (EEG and ECQ) are usually in a relaxed state and do not
have significant brain activity, which also prevented the establishment of the effect of
BAP previously. Thus, it can be established that the objectives of this study should
be considered completed, and the revealed period of brain activity is one of the basic
psychophysiological characteristics of a person.
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Modern psychophysiology suggests that the sequence of stimuli presentation is
important for a correct analysis of the subsequent psychophysiological responses
[Bauer, 2006; Alekseev, 2011]. Different researchers offer various forms of
questionnaires that include questions of different significance for tested person
[Bauer, 2006; Alekseev, 2011]. The most common in the world is the approach of
Zone Comparison Test (ZCT) presenting, developed by Cleve Backster in 1961
[Backster, 1961; Bauer, 2006]. Indeed, if we consider the detection of deception from
the measurement theory point of view, the method including comparison of responses
to the relevant and control (comparison) question need be attributed to the methods of
balanced transformation, which, in general, have higher accuracy than the measuring
methods of direct transformation [Novitsky, 1975]. Currently, a number of standards
for detection of deception have been developed [ASTM E2386-04, 2017]. While
psychophysiological detection of deception (PDD) has a large number of supporters
and opponents who are convinced that modern lie detection has no scientific
substantiation and accuracy characteristics given by PDD supporters are not true, and
the decision to detect lies is subjective and greatly depends on the personality of the
examiner [Maschke, 2018; Alekseev, 2011]. It should be recognized that many of
opponents arguments of lie detection look quite convincing, most part of scientific
publications on lie detection are declarative and do not have statistical scientific
evidence [Maschke, 2018, Bauer, 2006]. Despite this, the psychophysiological
detection of deception successfully develops, the conclusions of polygraph examiners
are accepted by the courts of many countries and bring practical results.

The purpose of this study is to consider the issue of PDD by the physiology of
consciousness [Boring, 1933] and to determine statistical patterns upon presentation
of various stimuli. I hope that this research will make PDD more scientifically and
received results will increase the accuracy in practical PDD testing.
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Psychophysiological response to stimuli. Some theory

Practically, all modern PDD developers and researchers are convinced that a lie
is a rather complex psychophysiological state (PPS) [Ekman, 2016], having multiple
physiological manifestations and can be detected when compared with normal PPS
or upon presentation of comparison stimuli. The main axiom or hypothesis of PDD
says that a more significant physiological response corresponds to a more significant
stimulus presented to a testee [Ekman, 2016; Alekseev, 2011]. In this case, PDD
task is reduced to determining the intensity of physiological signals (for a contact
polygraph, these are heart rate HR, arterial pressure AP, galvanic skin response GSR,
and breathing frequency BF), depending on the presented stimuli. The developers of
the contact polygraph historically use the time dependences of these physiological
signals, which were previously recorded by analog polygraphs, and now are recorded
and processed using computer programs [Varlamov, 2010]. The proposed hypothesis
looks relatively logical, since upon presentation of a significant stimulus human brain
requires greater energy consumption. It increases body metabolism, which should lead
to intensification of all physiological processes, including heart rate, blood pressure, an
increase in sweating (reduction of electrical resistance of the skin) and an increase in
the frequency of breathing to provide more oxygen to the brain.

However, studies conducted with the help of vibraimage technology have shown
that psychophysiological response to the presented stimuli does not look exactly like
PDD followers hypothesis [Minkin, Myasnikova, 2018; Choi, 2018] convinced. Let’s
start with the fact that these physiological processes truly reflect the energy processes
occurring in the human body, but the work of sensory physiological systems is
associated not only with energy consumption, but is primarily based on the exchange
of information signals both within one physiological system and between different
physiological systems [Minkin, 2018]. The time dependences of the signals used in
the contact polygraph practically do not reflect the informational efficiency of signal
transmission, but the informational efficiency of the exchange of physiological signals
is the main indicator of the change in PDD [Minkin, 2018; New]. The intensity of
psychophysiological response (PPR) is not identical only to energy metabolism;
therefore, most PDD researchers make a mistake by putting an equal sign between
the intensity of the PPR and its energy component. In addition, the developers of
lie detectors do not take into account chronobiological and regulatory processes
that constantly occur in the human body [Minkin, Blank, 2019]. The function of the
human vestibular system is to provide mechanical balance of the whole organism.
To implement this function, the vestibular system constantly receives sensory signals
from all organs of the human body, including the autonomous maintenance of the
human head in an upright state. Any change in the functioning of a person physiology
including brain activity changes when there are relevant stimuli leads to changes in
the work of the vestibular system. This effect was called the vestibular-emotional
reflex [Minkin, Nikolaenko, 2008]. Moreover, these changes in the work of the
vestibular system can characterize not only by energy processes in a human body, but
also by information exchange efficiency [Minkin, Nikolaenko, 2017; Minkin, 2018].
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In addition, the efficiency of information exchange in a human body can be determined
by analyzing the correlation of the of various physiological systems operation [Minkin,
2018], which opens up the possibility of using the obtained results for any technology
of psychophysiological detection, including the contact polygraph.

Method and participants

To analyze the PPS, we will look at the test results of the group of 210 high school
students (aged 15—-17 years) of St. Petersburg schools by VibraMI programs testing
with the Gardner12T questionnaire [Minkin, Nikolaenko, 2017; VibraMI, 2019] and
PsyAccent with the T12 questionnaire [PsyAccent, 2019] conducted in 2018 from
September to December. Testing was conducted on a computer with IntelCore
17 processor, with Microsoft LifeCam Studio webcam with the image format of
640 x480. The illuminance of the test subjects was within (500-700) lux, the head size
during the test was at least 200 elements by horizontal line in frame, the image quality
indicator in the VibraMI and PsyAccent programs exceeded 80%. The duration of each
test was approximately 380 seconds.

Test results

The order of stimuli presentation in VibraMI [VibraMI, 2019] and PsyAccent
[PsyAccent, 2019] programs is different. In VibraMI program pairs of opposite stimuli
are presented, and in PsyAccent programs there are stimuli pairs of similar meaning.
Otherwise, these programs are quite similar to each other, in both, 24 questions and
pictures are sequantly presenting on the monitor screen. Testee are answering Yes,
No, or missing the answer to the question if he could not choose the answer. From
the normal physiology point of view, it can be considered that the only difference
in the presented stimuli was in the order in which stimuli were presented, since the
significance of stimuli in different programs should be approximately the same for
a testee. In previous experiments with the VibraMI program, it was shown that if
opposite stimuli were presented, a noticeable negative correlation was observed in
the psychophysiological responses to neighboring questions with the average Pearson
correlation level P = —0.45 [Minkin, Myasnikova, 2018]. The similar result confirmed
in the course of new experiment, the correlation matrix of the psychophysiological
responses to the 24 questions of the VibraMI program given in table 1.

The results in table 1 confirm the previously obtained data on the prevalence
of negative correlation between neighboring questions for the linear opposition
questionnaire. The average Pearson coefficient for performed tests using the
VibraMI program for neighbor replies was P = —0.44. The correlation matrix of the
psychophysiological responses to the 24 questions of the PsyAccent program given in
Table 2 for the same people as in Table 1.

The results in table 2 are strikingly similar to the correlation matrix of table 1. The
average value of the Pearson coefficient for the 210 tests performed by the PsyAccent
program was P = —0.46. It turns out that the statistics of the psychophysiological
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response of testees practically does not depend on the semantic content of stimuli-
questions, but is determined primarily by the form of stimuli presentation [Minkin
et al., 2019].

Table 1

Correlation matrix of 210 people psychophysiological responses tested by VibraMl
questionnaire
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Table 2

Correlation matrix of 210 people psychophysiological responses tested by PsyAccent
questionnaire
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PPS of testee varies relative to PPS center and does not depend much on whether
a testee has a positive, negative or neutral attitude to the stimulus. Even if two
negative stimuli are sequentially presented, PPR to the second negative stimulus will
be positive, not negative, since the psychological adaptation of the organism and
the internal mechanisms of physiological regulation are stronger than the conscious
negative attitude to the presented stimulus. Similar PPR is observed when two positive
stimuli for a testee are sequentially presented, the second positive stimulus is still
perceived as negative. Vibraimage technology allows PPS changes capturing in the
information-energy axes [Minkin, 2018]. Typical changes in PPS when conducting
polls with oppositional stimuli from VibraMI program and complementary PsyAccent
stimuli shown in figures 1 and 2, respectively.
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Fig. 1. PPS changes by VibraMI testing Fig. 2. PPS changes by PsyAccent testing

In the case of each specific test, the picture of PPS changes is not so ideal, but
general statistical patterns (such as the inverse correlation between the information-
energy parameters and oscillations around a common center) are clearly traced in
figures 1 and 2. Lets consider not only changes in PPS upon presentation of stimuli,
but also analyze the magnitude and direction of these changes depending on the value
of the previous response. According to the available data, we will determine the
probability of PPS direction changes depending on the previous response and deviation
from the center, by setting the threshold value of the PPS, /P/ = 0.12 separating all
psychophysiological responses in the performed experiment into two equal parts.

The probabilities of changes in the subsequent PPR with a large and small deviation
of the PPR previous value for the tests performed by the VibraMI and PsyAcent
programs are shown in figures 3 and 4, respectively.
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The data obtained in figures 3 and 4 show that the probability of a subsequent
change in the PPR depends little on the content of the question, but it significantly
depends on the previous deviation of the PPR. Averaged probabilities of PPR changes
based on the available data, construct the dependence of the probability of a change
in the direction of the PPR on the previous value of PPR are given in figures 5 and 6.
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Fig. 5. Probability of PPR direction changing  Fig. 6. Probability of PPR direction changing
depending on the previous value of the PPR  depending on the previous value of the PPR
by VibraMI program testing by PsyAccent program testing

The data presented in figures 5 and 6 convincingly prove that the results of PPR
direction changing for both programs are almost the same and with a significant PPR
to the previous question (PPS > 0.2) the probability of changing the direction of the
PPR is almost equal 1. That means with a significant PPR to the previous question,
the magnitude of the subsequent response is less than the previous one, and this
phenomenon does not depend on the type of presented questions.

Discussion

In my opinion, the main problem of modern PDD is the perception of the lie term
as a separate and independent psychophysiological state [Ekman, 2016; Alekseev,
2011] and the concentration of PDD only on examples when the testee tells a lie.
This local approach to the PPR problem does not allow to receive scientific evidence
and validity of used methods. It results in a weak evidence base, since it is almost
impossible to achieve significant motivation of testee when conducting statistical
tests for lies, and the practical results of real suspects detection are poorly amenable
to statistical evaluations, since each real crime is individual in nature. At the same
time, specific methods of psychophysiological testing are based on the comparison
of the PPR of testee for different stimuli [Bauer, 2006], therefore all theoretical and
practical results obtained in the study of testee response to presented stimuli should
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be relevant for PDD, which is only a particular case of psychophysiological responses
manifestation. The proposed approach to PDD, as a particular manifestation of the
physiology of consciousness, will allow to establish the correct testing methods that
can be scientifically confirmed.

For a correct understanding of lie physiology, it is necessary to clearly and
statistically proved to represent the normal psychophysiological responses of a testee
upon presentation of stimuli, only a clear understanding of the norm will allow analyzing
and correctly classifying deviations from it. Starting with Backster Zone Comparison
Test (ZCT) method, the most of the used questions sequences are the following (or close
to the data) variants of questions sequences [Baur, 2006; Varlamov, 2010]:

[-SR-SYM-C-R-C-R-SYM-C-R;
[-I-I-I-C-R-I-C-R-1-C-R-I-C-R;
[-SR-SYM-C-R-C-R-C-SYM;

Where I — Irrelevant;
SR — Sacrifice Relevant;
SYM — Symptomatic;
C — Comparison;
R — Relevant.

The main method of comparison questions processing is to compare the PPR for
comparison-control (C) and relevant (R) questions, which, as we see from the given
sequences, are placed in successive pairs. In this case, the declared principle of
comparing responses implies that PPR should be compared to the presented stimuli.
However, from the data in figures 3—6, it follows that the PPR for stimuli depends not
so much on the stimulus as on the current deviation of the PPS from the zero (central)
position. Thus, the presentation of the first comparison stimulus (C) shifts the test PPS
from the center position, and the presentation of the control (R) stimulus with a high
probability (more than 0.9) will turn the PPS in the opposite direction if the control
question was really significant for the test. Therefore, the goal of ZCT is not achieved,
or is achieved with low accuracy, since the mechanism of conscious physiological
regulation prevents testee from identical perception of the two compared stimuli-
comparison and relevant. To avoid this inequality in the perception of incentives, the
sequence of presentation should be, for example, the following:

[-C-I-R-I-C-I-R-I-C-I-R-I

In this case, the insignificant questions established between the control and the
significant ones will allow PPS to return to a position close to the center of the PPS,
therefore the subsequent PPR of a testee will depend only on the presented stimuli,
since the influence of the regulatory physiological mechanisms is close to zero on
the PPS, which is approximately near the center, and equally likely to change in any
direction (the probability of a change in direction is 50%). I foresee objections from the
supporters of the classical polygraph, namely, that there is an opinion that an increase
in the time between the presented stimuli should lead to the return of the PPS of a testee
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to PPS center. However, conducted studies [Minkin, Myasnikova, 2018; Minkin et al.,
2019] show that this is not always the case. PPR of a testee before presenting the next
question in most cases continues the inertial movement in the same direction as when
presenting the previous question [Minkin, Myasnikova, 2018; Minkin et al., 2019].
The return of the PPS to its initial state is determined by the brain activity period
[Minkin, Blank, 2019], and not by an increase in the pause between questions, giving
uncertainty in the results. In addition, the lack of presentation of stimuli for a long time
leads to a greater change in the PPR than when a certain rhythm is set by the presented
stimuli. The psychophysiology of consciousness [Minkin, Blank, 2019] relatively
quickly adjusts the body to the proposed rhythm of presentation of stimuli, and the
period of change in PPR corresponds to the period of presentation of stimuli after the
presentation of the 2nd stimulus [Minkin, Myasnikova, 2018; Minkin, Blank, 2019].

Conclusions

This study have shown that the concept of norms for a psychophysiological responses
to relative comparison stimuli makes PDD more objective and scientifically based. It
is necessary to rely on the cybernetic approach to a person, as to a living system,
operating not only with known physiological parameters and energy consumption,
but also with the information efficiency of physiological processes. In this case, PDD
should be considered as a special case of the physiology of consciousness.

Vibraimage technology proves that the information-energy approach and vector
analysis of PPS changes has significant advantages over traditional temporal
dependencies of physiological parameters to improve the accuracy of PDD and reduce
testing and profiling time.At the same time, the vibraimage technology is based
on the past experience of PDD, moving to a new level of physiological processes
understanding and physiology regulation in a human body. The proposed sequence of
stimuli presentation (I-C-I-R-I) can be implemented in various PDD systems, profiling
and interviewing.
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Vibraimage technology [Minkin, Shtam, 2008; Minkin, Nikolaenko, 2008; Minkin,
2017; 2018 a, b] converts streaming video by software processing into two different
image components that reflect the amplitude and frequency characteristics of object
vibrations and movements in frame. Vibraimage technology uses the generated
amplitude and frequency images of objects to obtain additional information about said
objects. In the case of a living object monitoring, it can be different psychophysiological
characteristics, in the case of control of a non-living object, it can be mechanical
or reliability parameters. In the general case, the initial amplitude and frequency
vibraimage of an object obtains in various ways. The basic principle of vibraimage
capturing is maximum information content for solving the set task with minimal
operating power and cost. Initially, the following formulas were proposed to obtain
the amplitude and frequency components of the vibraimage. The amplitude component
of each vibraimage point [Minkin, 2017; Minkin, Nikolaenko, 2008] calculates by the
equation (1):

(1

1 N
Ax,y = F;‘Ux,y,i _Ux,y,(Hl)

Where: x, y — the coordinates of the point;

U, — signal value at the point x, y in the i-th frame;
U, +n — signal value at the point x, y in the (i + 1) frame;

N — is the number of frames for which the amplitude component of the
vibraimage is accumulated.
The frequency component of each vibraimage pixel [Minkin, Nikolaenko, 2008;
Minkin, 2017] calculates by the equation (2):

FN
F ==

TN T other: 0
Where: F,, — video signal processing frequency.

The amplitude and frequency components of the vibraimage are parallel video
streams, similar in format to the original video signal. Each frame of the amplitude

U

X, ¥,

-U

x,y,(i+1

)>0:1 2)



250 Valery Akimov, Sergey Didenko, Viktor Minkin

and frequency component carrying temporal and spatial information about the past
of this video stream, limited in time by the number of accumulated frames for frame
difference N. Vibraimage technology converts these video streams into primary
vibraimage parameters [Minkin, 2017, 2018 a, b]. Primary vibraimage parameters
converts into informative parameters of an object under study, depending on a study
purpose. At the same time, the developers of the vibraimage technology had a clear
understanding that the proposed formulas for calculating the amplitude and frequency
components are inherent in the real vibraimage, rather than ideal [Minkin, 2017], which
should reflect the movement parameters of all points of the object. This was especially so
for the frequency vibraimage (FVI) defined by equation (2), which reflects the frequency
of recorded changes in the signal in each element, and does not reflect the actual frequency
of the signal in time for each element. With the similarity of these characteristics, the
numerical values obtained for each of these methods may differ significantly.

Of course, the developers of vibraimage technology know that it is possible
to measure the frequency of the signal change at each point of the image using the
Fast Fourier Transformation method [Heideman et al., 1984], for example, using the
equation (3).

N-1 N
X, = ane‘iz”k”/’v = anw‘k”, k=0,.., N —1. (3)
n=0 n=0

At the default settings for a period of 100 samples with a frame frequency of
30 Hz, corresponding to a time of 3 seconds, the measured frequency of the signal
at the selected point X (for example, determined by the fast Fourier transform,
FFT or DFT) should have a value of no more than 15 Hz (in accordance with the
Kotelnikov-Shenon-Nyquist theorem [Nyquist, 1928; Kotelnikov, 1933; Shannon,
1949], for example, 10 Hz with a signal period of 0.1 s. The calculation for the
same settings for the frequency of a signal change of an element according to the
formula (2) can give a different value, since the frequency of the signal change
does not depend on the signal period, but on how many times the signal change
is recorded, i. e. from the signal-to-noise ratio of the photodetector. At the same
time, it is impossible to say which of the calculation algorithms is more correct,
since both of them have their own limitations. However, is possible definitely say
that the algorithm (2) is less powerful especially for large image formats. The high
operational cost of the FFT algorithm was determined the choice of the developers of
the vibraimage technology on formulas (1) and (2) when developing the vibraimage
technology 20 years ago.

However, the progress of computer technology does not stand still and things
impossible 20 years ago is now becoming feasible. The aim of this study is comparing
by the tests the possibilities of equations (2) with (3) in order to obtain a vibraimage
close to the ideal.

Method and experiment

To test FFT and FVI algorithms for obtaining vibraimage, several test videos
with vibrating objects with different optical contrast, different frequency and
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amplitude of vibrations were developed. The test object is a rectangle with the size
of 50x30 elements, having a uniformly increasing gradient of contrast at the edges
and a uniformly gray middle. The background around the rectangle in the test video
is uniform and close to white (brightness 200). The total size of the test video was
160x 120 elements, data on the frequency, displacement and gradient of test objects are
shown in table 1. The duration of the test video files was 120 seconds.

Table 1
File Gradient Background Displacement, Frequency,
[1..20;21..30;31..50] level pxI Hz
test_b_g5d1f010.avi +5; 0; -5 245 1 1
test_b_g5d3f010.avi +5; 0; -5 245 1 3
test_b_g5d3f030.avi +5; 0; -5 245 3 3

During the experiment, the created test objects were loaded into the Vibraimage
10 PRO program [Vibraimagel0, 2019] and processed by various processing
algorithms (2) and (3), focusing on the compliance of the real vibraimage with the
ideal one and the load of the Intel Core 17-5600U CPU 2.6 GHz.

Experiment results

The vibraimages of the developed test video objects launched in the Vibraimage
10 PRO program and processed by the algorithm (2) is given on figures 1-3.

\ AV

AR
Fig. 1. test_b_g5d1f010
11 IO 1
W AV AR
Fig. 2. test_b_g5d3f010

Uy EEEEE .

AR

Fig. 3. test_ b_g5 d3 f030
Where: VI — internal vibraimage;
AV — external vibraimage around internal vibraimage (aura-vibraimage);
AR — external vibraimage around real image (aura to real).
The corresponding frequency histograms for the three indicated test videos with
a vibraimage determined by the formula (2) are given on figure 4.
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Fig. 4. Frequency histograms of test video processed by the algorithm (2)
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Fig. 5. Frequency histograms of test video processed by the FFT algorithm
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The vibraimages of the developed test video objects processed by the FFT algorithm
are given on figures 6—8.

VI AV AR

Fig. 6. test_b_g5d1f010

\ AV AR

Fig. 7. test b_g5d3f010

\ AV AR

Fig. 8. test_b_g5d3f030

The corresponding frequency histograms for the three indicated test videos with
a vibraimage determined by the formula (3) are given on figure 5.

Table 2 shows the dependence of the processor load on the image format for the
vibraimage capturing by the Vibraimage PRO 10 program for both algorithms with
identical program settings.

Table 2
Frame size
Algorithm 160 x 120 320 x 240 640 x 480
FVI 129% 15% 23%
FFT 33% 70% >100%

Discussion

Consider the resulting figures 1-8. For the first test video (1 Hz frequency,
1 element offset), almost identical vibraimages are observed for both vibraimage (2)
and (3) algorithms (figs 1 and 5).

At the same time, frequency histograms are quite similar, however, the stability of
the vibraimage by the equation (2) is the same as the stability of the FFT algorithm for
first test video and differs for second and third test videos. The vibraimage stability
indicator is standard deviation or S value on figs 4 and 5. For the second test video
(frequency 1 Hz, shift 3 pixels) vibraimage determined by formulas (2) and (3) have
significant differences. Despite the fact that the real frequency for this test video
was 1 Hz, for the algorithm (2) there was an apparent shift in the frequency of the
vibraimage in the direction of increasing, due to the fact that the real object shift was
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3 elements, and not one, as the frame frequency the survey was 15 Hz, and within
15 counts, each element of the test object made a movement in one and the other
direction, returning to its place. Thus, the frequency of the signal change (8 Hz, fig. 4)
significantly exceeded the real frequency of the object’s movement (1 Hz, fig. 5).
Only at the edges of the testing object vibraimage, determined by the FVI algorithm,
coincided with the vibraimage, determined by the FFT.

For the third test video, a similar discrepancy was observed between the results
of the FVI algorithm and FFT, and again the magnitude of the vibraimage obtained
by the FVI algorithm exceeds the magnitude of the vibraimage obtained by the FFT
algorithm. In this case, we note that both algorithms detect the movement of only
optically contrasting objects. The middle of the test object, which has no contrasting
details (uniform gray background), turned out to be invisible for both algorithms.

Conclusions

The vibraimage obtained by the FFT algorithm showed greater accuracy in
determining the real frequency of moving an object than the traditional FVI algorithm.
At the same time, the software power of supporting the FFT algorithm substantially
exceed the traditional FVI algorithm. For full-format work with FFT, you must have
processors with a capacity of about 100 times higher than the Intel Core 17-5600U CPU
2,6 GHz used in this work. The development of processor’s technology allows us to
forecast that such processors will be available on the mass market of electronic devices
in about 68 years.

However, accurate knowledge of the movement frequency does not guarantee
higher accuracy in determining the psychophysiological state by the vibraimage
technology. The number of detected vibraimage elements captured by the FVI and FFT
algorithm is almost the same. Therefore, the number of detected vibraimage elements
and methods of vibraimage parameters calculation determine the accuracy of PPS
parameters measurement. It remains an open question whether the vibraimage is more
informative in terms of PPS detection, FVI or FFT? The answer to this question will be
available soon, since processors with a capacity of 100 times more than 17 are already
available on the current market, for example, as 19 processor. However, the research of
the various vibraimages informativity is the subject of another study.
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Vibraimage developers always get feedback from the user and system customers,
and have compiled statistics about frequent user errors. Typical errors, the reasons of
occurrence, and methods of elimination are presented in this report. This information
will be useful for partners, customers and resellers of Vibralmage Systems, for operators
and technical support specialists. The Vibraimage system (Vibraimage) is based on the
vibraimage technology [1] and is designed for recording, analyzing and researching the
psychophysiological state (PPS) of a person, quantifying emotion levels, lie detection,
psychophysiological diagnostics and remote detection of potentially dangerous people.
The first step is acquisition of input data of input data. System uses a video fragment,
which can either come directly from a video camera or from a videofile. The amount
of input information, the duration of the video and its quality, is a very important to
calculate accurate results. The next step is video analysis using special algorithms, in
accordance with the settings made by the operator. On the final step system display the
results of the analysis for operator or make text document with report, or starts some
action (alarm etc.). The practical experience shows, that errors can appear at each of
these steps and it is extremely important to avoid it during system operation.

1. The hardware errors

Already at the step of choosing the hardware, you should pay attention to the
requirements specified in the system user manual [2]. To work with each specific
vibraimage system, use descriptions dedicated to a specific system [3-9]. It is required
to correctly select a video camera, as well as correctly choose the place and method
of its installation, to exclude negative factors as much as possible. Error may appear
on the camera installation step. For example, installing the camera on a vibrating or
oscillating surface. This may be mounting the camera to the laptop screen, or you can
put the camera on the table. Therefore, the movements of the subject or operator can
go through the table to the camera. In addition, in some cases, camera can be installed
in public places. Moreover, vibrations transmitted through the structures of buildings.



258 Sergey Didenko

For example: vibrations from trains: at the station or vibrations from the elevators and
escalators in shopping malls. The cameras should be mounted on a solid, solid base or
tripod that provides sufficient stability (figs. 1, 2).

Fig. 1. Laptop vibration is transmitted to the camera Fig. 2. Heavy tripod is better that
laptop for camera installation

In some cases, can be a situation when low-quality video comes from the camera.
This can occur for various reasons: the poor quality of the camera, low image quality
settings, using of codecs, greatly reducing the quality. The same error applies to video
files obtained from any resources or stored independently by another programs (fig. 3, 4)
Therefore, the quality of the incoming video should be carefully monitored visually and
using special tools included into the system and described in the instruction manual [2].

N

Fig. 3. Low quality video Fig. 4. Quality is normal for system

In addition, it is necessary to remember that modern video cameras have the
automatic functions. These functions can provide a good image for domestic purposes,
but not always compatible with the vibraimage system. For example, parameters such
as autofocus, auto exposure or auto noise reduction (meaning the suppression of digital
noise of the image) can adversely affect the results.
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Therefore, users should disable all automatic functions for the camera (depending
on the specific situations, the installer partially enables the auto functions system),
monitor the relevance of the camera settings before starting the experiment or after
restarting the system (fig. 5).

HP Webcam-101 Properties ¥ x|

Video Proc Amp | Camera Control |

Auto

Brightness 4 IT =
Contrast + [32— Jai
Hue 1 [-10 E
Saturation + 110 =i
Sharpness ) |3 I2
Gamma ) 105 Ji
1 B E
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Fig. 5. All automatic parameters are disable

Vibraimage users should also pay attention to the relevance of these settings. In
some cases, these settings can be reset when you reconnect the camera or restart the
computer, depending on the manufacturer or type of camera. It is also a common
mistake to use a computer with low performance. In this case, there may be a situation
when a high CPU load occurs, which can significantly distort the measurement results.
In this case some of the video input frames may be lost, and, therefore, important
information for correct analysis. So, it is necessary to choose system with good
performance. Read requirements specified in the user manual and ensure that the
processor load does not exceed 70% (fig. 6).

0 windows Task Manage [ mp

Applications | Processes | Performance | Networking | Users

CPU Usage CPU Usage History

Fig. 6. High CPU loading
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The frame skipping or low input frame speed failures may also occur depending
of hardware features. For example, in the case of using network cameras, it is
possible that the infrastructure is not capable for transmitting a video stream. To
avoid this error, you should control the number of input frames with built-in tools,
and, if it’s necessary, optimize the network infrastructure or upgrade hardware.
Another problem is the erroneous removal of the protection key during system
operation. In this case, if the system worked, it stops working and does not start
until the key is returned. Therefore, it is necessary to learn the operators and explain
the purpose of the key. Also it’s possible to put key into the device body to prevent
interference.

2. Operator’s error

It is necessary to install all the necessary components in accordance with the user
manual for a particular software product to start system and work with it correctly.
Otherwise, the system will not start or can work incorrectly. Details on eliminating
installation errors can be found in the user manual [2] or additional articles [3]. This
error is purely technical. Operators often allow a situation when a person or persons
are located in the frame incorrectly. To get correct results, it is necessary to carefully
monitor that the person or persons in the frame are located in accordance with the
requirements detailed in the description for the system. To avoid this error, you
should use the automatic quality control function (fig. 7), independently monitor
the correctness of the object location and make trainings, allowing the operator to
independently detect errors of this kind.

B VOLOMosnt ® LoeCam Cmema(TV - Vibraemage

tee vew Semnge] aten ew

TV R e

Fig. 7. System shows that quality is good
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Operator should be able to understand influence of the error on the result and stop
the experiment if it will be necessary. For example, during video recording for lie
detection, someone distracts a person in a frame, the frequency of input frames drops
critically, or another person passes in the background. It is possible that the automatic
error control function signals a low video quality, and research continues. Of course,
this is not good situations to get accurate results, and it is necessary to start experiment
again.

Sometimes, it can be not very good idea to analyze video in real time without video
recording. It is better to record a video file during important experiment. So in case you
can make the same test, but with different system settings.

3. Settings errors

Modes that are designed to work with many people in the frame and those that are
designed to work with one person in the frame, work differently. The most accurate
results can be obtained if you work optimally. For example, if you will use the
“Micro” mode, when there are several people in the frame, results will be not very
accurate. Several people in the frame — it is necessary to use the specially developed
“Mix” or “Macro” modes for this. Another very frequent mistake is working with the
“macro” mode and “mix” mode with wrong choice of face detection algorithm or with
wrong settings. You must choose parameters that are suitable for a particular system
configuration. This is influenced by many factors: camera angle, light, the number
of people in the frame, the size of the room etc. An example is the choice of face
detection mode, intended for the case when a person is sideways to the camera, when
all people in the frame are facing this camera. Of course, often the operator tries to
change the system settings, without having a complete idea of the degree of this to the
result. In such cases, detailed personnel training should be conducted in accordance
with the level required to operate with the system. At the same time, more superficial
knowledge will be sufficient for the operator to work with the “Macro” mode, rather
than working with lie detection. Also, in some cases, it is required to block the ability
to change important parameters or not to show the interface to change them. Always
write the system settings in a separate file, if they differ from the default settings. Only
a joint analysis of the system settings along with the recorded video can establish the
reasons for a possible error in the operation of the vibrating image system or incorrect
user actions.

4. Integration errors

Vibraimage technology allows to integrate it with other security systems, or to
write your own application using video analysis algorithms based on this technology.
SDK and a brief for developers [4] with the necessary information were developed for
this case. As practice shows, frequent problems during working with the SDK are not
technical competencies, but a bad understanding of the system basic principles and bad
understanding of important principles of working with technology.
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To avoid difficulties during developing software that uses algorithms of vibraimage
technology, you should carefully study and understand all the requirements for the
input video, as well as evaluate the fundamental possibility of the project. For example,
the idea of positioning a camera on a moving car to scan a crowd with high accuracy
seems to be unrealizable. Also, you can use a special API that allows you to develop
your application. You can receive video analysis results in a special format from
the server. For software engineers, the technical component is also not complicated.
However, as is the case with the SDK, it is not enough to understand the purpose of this
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tool. You must understand the limitations of technology, which leads to difficulties in
project implementation.

In some cases it is necessary to combine several computers with installed
vibraimage systems into a network (fig. 8). For example, it can be useful to solve the
problem of processing video from several cameras and displaying the results of the
analysis to a single operator. To implement such architecture, special solutions were
developed [5].

In this case, there are also errors associated with hardware solutions for
organizing the structure (for example, network bandwidth does not allow transmitting
uncompressed lossless video; the type of cameras and the way they are installed, etc.)
and logical errors, as well as errors in setting up the program part of the solutions. In
any case, all these errors are reduced to either the above in this article, or are the result
of a misunderstanding of the basics of technology.

Thoughtful reading of information about the technology, its areas of application and
basic requirements will help to maximize the opportunities of SDK, API and network
solutions.

Conclusions

For correct operation of software products based on Vibraimage technology, it is
extremely important to understand the basic principles of the system [1-12], which
allow avoiding other errors that are not described in this article. At the same time,
special attention should be paid to the training of operators and users. Trainings should
fully give an idea of the basic requirements for working with the system.

In addition, before starting any research or collecting information about several
subjects, it is necessary to check the correctness of the video and system settings.
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Modern science, that studies human, is becoming increasingly narrow specialization,
while the physical and physiological processes in the human body are interrelated and
regulated by many feedbacks [Wiener, 1948; Bernstein, 1967]. In the last century, some
scientists tried to look at a person as a single mechanism studied by various sciences
and tried to find common patterns for its characteristics [Pavlov, 1927; Wiener, 1948;
Bernstein, 1967; Anokhin, 1966; Simonov, 1986], however in most modern scientific
publications this approach is for some reason considered almost indecent. All this was
previously said by Wiener in the preface to his classic work on cybernetics [Wiener,
1948], and over the past 70 years, specialization in science has only worsened.
However, such process cannot last forever, the accumulation of information in highly
specialized scientific areas should lead to a qualitative leap in the development of
science. The first Nobel laureate from Russia, Academician Pavlov, wrote: “It is often
said, and not without reason that science moves by impulses depending on the success
of the methods. With each step of the technology, we as if rise up a step above, from
which a wider horizon opens, with objects invisible earlier” [Pavlov, 1951]. Such
a method that combines the processing of conscious and unconscious responses when
conducting various studies is the vibraimage technology [Minkin, 2007; 2008; 2018;
Minkin, Nikolaenko, 2008]. The vibraimage technology combines the capabilities
of biometrics and psychology, allows for joint processing of consciousness and the
unconscious human parameters and characterizing its joint processing with uniform
mathematical parameters reflecting the psychophysiological state (PPS) of a person.
The parameters of vibraimage technology make possible to determine the abilities and
predict human behavior in the near and distant future [Minkin, 2018; Minkin et al.,
2019]. These advantages give vibraimage technology a competitive advantage over
competitors, which concentrate on measuring only the biometric or psychological
characteristics of testee.
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Many researchers came close enough to understanding the relationship between
the consciousness and the unconscious [Darwin, 1872; Sechenov, 1965; Anokhin,
1966; Simonov, 1986; Polonnikov, 2013]; the term physiology of consciousness was
introduced in far 1933 [Boring, 1933], but without testing data the theory cannot go
beyond unproven assumptions in their research. The aim of this work is practical
proving of hypothesis about consciousness and unconscious human characteristics
additiveness.

Method and participants

As an example of interaction of the conscious and unconscious, let’s consider
the results of group testing of 855 high school students and university students
from St. Petersburg (age 15-25 years) on questions from VibraMI programs with
the Gardner12T questionnaire [Minkin, Nikolaenko, 2017; VibraMI, 2019] and the
group of 210 senior students SPb school classes (age 1517 years) on questions from
PsyAccent programs with the T12 questionnaire [PsyAccent, 2019], conducted in
2017-2018 [Minkin, Myasnikova, Nikolaenko, 2019].

Testing was conducted on computers with an IntelCore 17 processors, with
a Microsoft LifeCam Studio webcams with an image format of 640 x 480. The
illuminance of the testees was within (500—700) lux, the head size of testee was at
least 200 horizontale pixels, quality indicator in the VibraMI and PsyAccent programs
exceeded 80%. The duration of each test was approximately 380 seconds.

Testing results

The results of testing with line-opposite and complementary questionnaires have
been described in detail by the number of papers [Minkin, Nikolaenko, 2017, Minkin,
Myasnikova, 2018; Minkin et al., 2019]. However, the issue of lack of correlation
between conscious and unconscious responses in all the tests carried out was not given
enough attention. In this paper, we will analyze data from more than a thousand tests
carried out by various vibraimage technology systems [VibraMI, 2019; PsysAccent,
2019] over the past 2 years. Since it is incorrect to mix the results obtained for different
questionnaires, the results of the correlation matrix for 855 tests of the VibraMI
program are given as the first example. The results of the correlation matrix between
conscious and unconscious responses upon presentation of stimuli by VibraMI program
are shown in table 1.

From table 1, it follows that the maximum Pearson correlation coefficient between
conscious and unconscious responses does not exceed 0.11, which is negligible
compared to the correlation coefficients obtained inside the conscious and unconscious
responses and reaching values of 0.8—-0.9 [Minkin, Myasnikova, 2018; Minkin,
Myasnikova, Nikolaenko, 2019]. A similar picture is observed for almost all the
studies conducted with a significant number of people tested, exceeding 200 people.
Table 2 shows the results of the correlation matrix between conscious and unconscious
responses upon presentation of linearly similar stimuli by PsyAccent program.



PSYCHOLOGY VS BIOMETRICS AND CONSCIOUSNESS VS UNCONSCIOUS... 267

Table 1

Correlation matrix of conscious and unconscious responses according to the results
of 825 subjects testing by VibraMI program

1A ET LM BM 'S NL BK MR AS VL AB IE
1A -0,06 -0,08
ET 0,05
M 0,07 0,05 007 -0,06 0,11
BM 0,06
VS 0,06 0,08 0,06
NL 0,05 0,06 -0,07 0,06
BK -0,05 0,05
MR 0,07
AS -0,06
VL 0,05 -0,06
AB -0,05 -0,07
IE 0,05 -0,05 -0,08
Table 2

Correlation matrix of conscious and unconscious responses according to
the 210 subjects testing by PsyAccent program

Sz AN SS PS CC CF [ LB EP HS HT HC
Sz 0,11 0,17 0,17 0,07
AN 0,07 -0,13 -0,07
SS -0,08 0,06 0,06 0,06 -0,15 0,07
PS -0,06 0,05 -0,09 0,08 0,07 -0,11
cC 0,09 0,07 0,17 -0,13 -0,10 0,15
CF 0,06 0,09 -0,10 0,12 -0,06
us -0,10 -0,07 -0,05 0,09 -0,07 -0,08 -0,10 0,05 0,14
LB -0,19 0,08 0,05 0,05 0,11 0,11
EP 0,17 0,07 -0,08 0,13
HS 0,05 -0,06 0,09 0,08 0,21 0,06
HT -0,06 0,17 0,14 -0,05 0,05
HC -0,13 -0,11 0,08 0,08 -0,07 0,14 0,06

When conducting research, it was noted that increasing the number of testee in
the sample leads to an increase in significant correlations and a decrease in random
correlations. Therefore, the presence of correlation coefficients (between conscious
and unconscious responses) level (0.17-0.19) in a sample of 210 subjects decreases
markedly with an increase in the sample to 800—-1000 people. For the contrast of the
lack of correlation between the conscious and unconscious responses of the testees,
I present data on the correlation between the parameters within the conscious and
unconscious responses in tables 3 and 4, respectively.

The average level of negative correlation (Pearson coefficient) between neighboring
questions is -0.46 according to the test results of 210 testee in table 3.

The correlation matrix of conscious reaction according to the test results of
350 tested by the VibraMI program shows the presence of a negative correlation
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for opposite centrally symmetric types of MI located on opposite sides of a linear
opposition questionnaire (table 4).

Table 3
Correlation matrix of conscious and unconscious responses according to the
210 testing results by PsyAccent program
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17, 18 19 20 21 22 23 24
1 038277 [
2[ -0,38277] | -0,44639] |
3 -0,44639| -0,54147] |
4 -0,54147] -0,4069)
5| -0,4069] -0,53241
6| -0,53241) -0,44862|
; N -0,46365) A -0,46134]
9 046134 -0,42592]
10| 042592 -046355|
11 -0,46355| -0,41459)
12| -0,41459| -0,42794|
13] -0,42794| -0,48078|
14 -0,48078)| - 70,443451{ .
i: . -0,38785) 4{ -0,46673]
17] -0,46673] -059772|
18 -0,59772] -0,47366)
19, -0,47366| -0,41611}
20| -0,41611] -0,41791
21 -0,41791] -0,51536|
Table 4
Correlation matrix of the conscious responses based to the 350 testing by VibraMI program
IA PH M BM VS NL BK MR AS VL CR IE
1A -0,30
PH 0,31
LM 0,67
BM 0,34
VS
NL
BK
MR
AS 0,34
VL 0,67
CR 0,31
IE -0,30

The reduced number of testee in the sample to 350 people is associated with the
change of stimuli in the VibraMI program and the replacement of the opposition
pair (2—11) of MI types to the philosophical-creative, explained in the study [Minkin
et al., 2019].

Discussion

What does the lack of correlation in the conscious and unconscious responses
to stimuli show? First, about the independent functioning of human physiological
systems, responsible for the conscious and unconscious responses to the presented
stimuli. At the same time, the work [Minkin, 2019] showed that the existing
significant negative correlation of the unconscious responeses upon presentation of
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neighboring stimuli, practically does not depend on the semantic load linked with the
corresponding stimulus. In another work [Minkin, Myasnikova, 2018], it was shown
that for a conscious reaction there is also a positive correlation to similar stimuli that
are separated in time. Since there was a single technical and methodological apparatus
in the processing of conscious and unconscious reactions, showing the correlation
in the samples, if it was present, the lack of correlation between the conscious and
unconscious responses should be considered an objective and proven phenomenon.
A conscious response, following Pavlov [Pavlov, 1951], should be considered as
a function of higher nervous activity and the work of an independent physiological
system responsible for conscious processing of information or a conditioned reflex.
Then the operation of all human physiological systems, aimed primarily at performing
the functions of each physiological system separately, and the vestibular system in
particular, responsible for supporting mechanical equilibrium, should be considered
as an unconditioned reflex. Let us consider the same question somewhat on the other
hand, having formulated it in the form of a simplified physical problem. Is it possible to
characterize global properties of an object by measuring its individual characteristics?
For example, is it possible to measure the resistance if we take an electrical resistance
of 1 ohm, but not knowing its value, and measure the electrical current flowing
through it many times at different applied voltages, but not measuring this voltage?
Each schoolchild will answer that, in accordance with Ohm’s law, resistance cannot
be measured, even if the electric current is measured a thousand times, in order to
determine the resistance value, it is necessary to measure electric current and voltage
drop on the resistance.

Measuring a personality characteristic, emotions, PPS, abilities are probably more
difficult than measuring the electrical resistance of an element. However, for some
reason this does not stop the majority of researchers who determine the portrait of
a person by the same parameters, for example, associated with his conscious responses
in psychology [Eysenck, 1981] or its biometric parameters, such as the genome, in
genetics [Deary et al., 2006], or fingerprints in dermatoglyphics [Dholiya, 2017]. At
the same time, after Freud’s fundamental work on the unconscious [Freud, 1900],
no one doubts that the unconscious is important in a person’s behavior, determining
his abilities and predicting his actions. Darwin’s theory of evolution [Darwin, 1872]
proves that nature for species survival cannot provide the same functions with different
physiological systems. Suppose that nature has given man a consciousness, balancing
it with an unconscious (autonomous) physiological algorithm, endowing them with
naturally different functions for a more objective assessment of any events taking
place. It is possible to call these processes reflexes (conditional and unconditional),
is possible to call these processes physiological (physiology of consciousness and
physiology of the unconscious) — this is the question of terminology. In my opinion,
the results obtained allow us to draw the following conclusion: a separate analysis of
conscious or unconscious information can NEVER provide objective and complete
information about the behavior, abilities, and significant characteristics of personality.
A personality relies on the totality of the addition of his conscious and unconscious
characteristics.
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According to Table 3, the unconscious response of a person is the most rapid and
decisive in making decisions on fast stimuli. The response of consciousness is decisive
for making decisions on stimuli distant in time. Both of these psychophysiological
mechanisms determine a person’s personality, the use of only one component cannot
characterize a person; it is impossible to solve a system of equations in which the
number of unknowns exceeds the number of equations. The VibraMI, PsyAccent, and
other vibraimage programs with biological feedback carry out a simple mathematical
averaging of consciousness and unconscious characteristics and at the moment,
I am convinced that this approach is the most correct for personality characteristics
assessment. How correct is this operation and whether these parameters are additive
should be confirmed or disproved in further studies. The proposed processing algorithm
is the simplest, so it used for joint processing of consciousness and unconscious
parameters.

Conclusions

Vibraimage technology is psychophysiological measurement technology, offering
automated algorithms for processing conscious and unconscious human responses to
stimuli. The proposed algorithms allow more accurately assessing and measuring the
abilities, capabilities, personality, behavior and psychophysiological parameters of
a person. The study carried out prove that consciousness and unconscious parameters
are additive and subject of joint mathematical processing for the correct characterization
of a personality. The proposed principle of additivity of conscious and unconscious
parameters shows a good match with the expert assessments ones used to characterize
the personality. At the same time, automated measurement of personality parameters
(multiple intelligences profile, psychological accentuations) is a more objective method
of personality assessment than expert assessment.

The development of vibraimage technology with conscious and unconscious
parameters additive processing can be used in education, security and allows achieving
better results in HR, recruiting, career guidance for staff, team compatibility and
personal success in various fields.
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In our previous research the problem of conformity between abilities and chosen
specialty was considered [1]. 161 first-year studied students of Saint Petersburg
Electrotechnical University (LETI), Russia were tested in 2017 year in the said study.
In the forecast of academic progress of first-year students was analyzed the profile
of multiple intelligence (MI) by Vibraimage technology. That testing illustrated the
perspectives of estimating student’s academic progress by VibraMI program [1]. The
prevalence of technical profile over humanitarian and of logical-mathematical MI over
all other MI types were found. By the time, the understanding was it the trend exactly
of technical university or just a satiation results stayed unclear. That needs some further
researching to confirm or deny the hypothesis of connecting several types of MI with
certain profession (specialty). On the one hand, 2018’s research is the continuation
of 2017’ one, but on the other hand, it was expanded by researching the factor of
testing person’s hidden motivation to miss University’s classes. Manipulative behavior
(in Odintsova’s version — “rental behavior”) is a wide-spread external stimulus, which
could give unclear or perverted interpretation of test’s results. Manipulative behavior
always involves hidden motivation to get some advantages and profits without any
purposes [2].

The aim of 2018 student’s research was to check how could manipulative behavior
with hidden motivation to miss classes influence to the results of MI testing.

Methods and Participants

Students were tested by VibraMI program [3]. This program for psychophysiological
testing (PPT) of human based on Vibraimage technology — transformation the light
video imaging to the image, which was formed by frame difference accumulation in
real-time. Vibraimage technology and multiple intelligence theory are combined by
dynamic approach to human’s parameters research. In context of human research,
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vibraimage technology analyzing the motion activity (micromotions) of human head
and transform the motion’s parameters to the psychophysiological state’s (PPS)
characteristic. Using in material of [6], linearly opposed system of questionnaire,
permit to transform conscious answers and recorded changes of PPS to multiple
intelligence profile. Thus, the practical task to determine accordance of student’s
abilities to changed specialty’s profile is realized.

For the period from 11.20.18 to 10.12.18, 84 first-year students of the Faculty of
Physics and Technology LETI were tested, students age range 17-20 years, 29 girls
and 55 boys. The ethnic composition is homogeneous: 100 Russians.

1. Materials

In 2017 all students of Faculty of Computer Science and Technology (FCST) LETI
were suggested to pass a test. Students were informed about time and place to do it.
In 2018 experimental conditions had some changes. Standard pre-test briefing was
expand by information that pass the test could “person, who wants”. So the concept “all
students” was replaced by “students, who wants” to miss institution lessons.

2. Comparative analysis of first-year studying student’s multiple intelligence
profile for 2017-2018 year

On the figure 1 is given comparative MI profile of 2017 and 2018 years testing

100 1% Final 100 1% Final
90 90
® 2017 w 2018
7 2 . 70 F
60 60 1
Y | | . ™ le | | | I
pul | | | | . LU | | | | I
e I | | | | | T2 N | | I
20 20
10 10
0 0

W ET M BM VS NL BK MR AS VL AB E W OET LM BM VS NL BK MR AS VL AB E

a b

Fig. 1. Ml profiles of FCST LETI first-year studying student’s multiple intelligence
in 2017 and 2018 years

Matching of common MI profiles in 2017 and 2018 demonstrated differences is
the rate of leading MI’s type. Logical-mathematical type in 2017 was the first (67%)
over the Natural (65.5%) and Ascetic-Sacrificial (64.6%) MI types (fig. 1a). But in
2018 Logical-Mathematical MI types is only on third place (66.9%). At the same
time, Ascetic-Sacrificial (72.6%) and Interpersonal (66.5%) are on the first and second
places (fig. 1 b). It’s interesting, there are two same values in the percentage of Logical-
Mathematical MI types in two independent selections for two years, but its found
differences in the profile’s structure. This fact correlates with the hypotheses about
impossibility to make a conclusion of abilities to technical or humanitarian sciences
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only on high percentage of one MI type. And it’s impossible to talk about abilities to
teaching some specialty, basing on raw data of percentage of one or another MI types.
2017

Fig. 2. Arts and technical profiles ratio for testing students in 2017—2018 years

2018

B -Adt
. - Tech

In VibraMI MI types disposition suggested that types with numbers from 1 to
6 refers to the technical profile and with numbers from 7 to 12 — to the humanitarian.
Matching results of tests in 2017 and 2018 illustrated increasing of humanitarian profile
over technical ones (from 48% to 54%), (fig. 2). So, it gives a confirmation of theory
of impossibility to make a conclusion of abilities to technical or humanitarian profile
basing on raw data of Logical-Mathematical MI type percentage.

Test’s results illustrated, that students with weaker technical abilities had hidden
motivation to miss classes, at the same time mathematically gifted student with high
level on Logical-Mathematical MI type preferred studying to testing.

3. MI profile’s comparative analysis based on Unifed State Exam (USE)
results and first exams in different groups

84 students, who has been tested by VibraMI, were divided into 3 groups, basing
on USE and first exams results, same with 2017. Summary results of USE were the
measurement of progress’s estimation. Students were divided into 3 groups. In addition,
based on first exams results students were divided into 3 more groups, depending on
passing 4 exams and permissions to the exams. The first group (1) contained students
with the least progress — average rating less 3 of the first exams. The prohibition to
exam estimated by zero. The second group (2) contained students with average rating
from 3.01 to 3.99. Student with average rating over 4 were in the third group (3).

It was observed, that 3 groups based on USE results are much different to the
groups, based on first exams results (1 C). Let’s match results of USE and 1 C in
group 1.

Description of MI types placed in [6]. Analysis of USE results in group 1 (least
progress students) illustrated the dominance of interpersonal MI type (74.7%). Second
and following places are (in descending order): Bodily-Kinesthetic (65.9%), Ascetic-
Sacrificial (65.4%) and Visual-Spatial (64.6%), (fig. 3 a). Logical-Mathematical MI
type is on the 6-th place in the group of the least USE results (56.1%). Matching
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USE results with first exams results, another disposition of MI types was found:
Interpersonal (85.3%), Ascetic-Sacrificial (68%) and Visual-Spatial (63%), (fig. 3 b).
Logical-Mathematical MI type is on the 7-th place (47%) (in 2017 it was 5-th place —
58.4%).

1000 % Final 1000 % Final
90,0 90,0

800 800

700 700

[}
600 | M 600 M
50,0 500 u
) ' g u

0o J—¢ I wo la ] : | a
300 B B - u6 300 | =6
200 200 -

100 100

00 00 A

A ET LM BM VS NL BK MR AS VL AB A ET LM BM VS NL BK MR AS VL AB E
a b

Fig. 3. Ml profile in group 1, based on USE (a) and 1 C (b)

On the one hand, Logical-Mathematical goes from 6-th to 7-th place in the MI types
hierarchy, but on the other hand, differences in its rating is rather large — 56.1% and
47%. Thus, Vibraimage technology is more sensitive instrument to find mathematical
gifted students than USE (summary USE results of some mathematical gifted students
were very low).

Comparison of group 1 results in 2017 and 2018 by rating of Logical-Mathematical
MI type descending from 58.4% (2017 year) to 47% (2018 year). These results confirm
the fact, that tested persons had hidden motivation to miss the classes and weakest
students were tested. Let’s consider results in group 2 (middle rating):
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Fig. 4. Group’s 2 profile of multiple intelligences, based on USE (a) and 1 C (b)

According to the results of group 2 testing, logical-mathematical MI type is on
the third place (63.2%), whereas Ascetic-Sacrificial (81%) is the first and Bodily-
Kinesthetic (63.3%) is the second (fig. 4«). These results are in correlation with the
first exams results. Logical-Mathematical MI type of student from group 2 goes to the
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second place (fig. 4b). Ascetic-Sacrificial (77.1%) like mostly is the first placed, the
third is Interpersonal (65%). Almost, group 2 is more successful then group 1. This
trend is independent on combination of initial data (fig. 4a,b). It seems, that student
with the middle progress are persons, who had some external life circumstances, which
were the reason for them not to become the most successful, but that student have
a really good potential. The same trend is in 2017’s tests: Logical-Mathematical MI
type is the second (66.1%) by USE results and on the first place by 1 C results. Thus,
students with middle progress had not hidden motivation to miss classes (comparative
with the group 1).
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Fig. 5. Group’s 3 profile of multiple intelligences, based on USE (a) and 1 C (b)

On the first place of MI types in group 3 (highest progress students) is Logical-
Mathematical (73.1%), the second is Ascetic-Sacrificial (71.5%), then is Interpersonal
(64.9%), (fig. Sa). After first exams, MI types disposition changed: the first became
Ascetic-Sacrificial (69.3%), the second — Visual-Spatial (67.9%), then Logical-
Mathematical (66.5%), (fig. 5b). In 2017 Logical-Mathematical MI type was the third
and by USE results, and by the results of first exams. This results gives a possibility
to suggest, that group 3 (student with highest progress) in 2018 are weaker by their
potential that students from group 3 in 2017. The most obvious suggestion is that the
most successful student had not tested, because they prefer to visit classes.

Conclusions

Performed testing again illustrated high perceptivity of student’s progress estimation
by VibraMI program In 2018’s research it was decided to check how could influence
hidden motivation to the results of MI testing. It shows that hidden motivation could
influence on test’s results, but in different rate. The least progress students (group 1)
are the most sensitive to the hidden motivation to miss classes in the compare with the
students from group 2 (middle progress). But results from group 3 (students with the
highest progress) couldn’t be compared with the result from group 1 and 2, because the
most gifted students hadn’t been tested.

Summarizing, the developed VibraMI method can be successfully used to choose
the University, which is suitable to the abilities of each person and its MI profile.
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Abstract: The purpose of this article is to develop and approbate the method of presenting
stimuli for testing multiple intelligences based on vibraimage technology. The possibilities of
vibraimage technology in the implementation of tasks for HR, vocational guidance, recruiting,
diagnostics of abilities and multiple intelligences profile measurement are explored.

Keywords: structure of the questionnaire, content of questions, stimulus material, multiple intel-
ligences, abilities, vibraimage technology.

In 2018, for the first time, the results of stimuli selection used in VibraMI
program [ 1] were published based on the vibraimage technology [2, 3]. The principles
of stimuli selection were analyzed: questions-stimuli and stimuli-images (factor of
social desirability of answers, conflict of desires and possibilities, etc.). In the process
of selecting stimuli, difficulties were identified in the dosing of the informational and
emotional component, as well as a number of other problems that impede obtaining
a statistically stable psychophysiological reaction. In this regard, it was decided to
continue the study on the selection of incentives needed in working with software
based on the vibraimage technology. VibraMI program presents the augmented
and expanded to 12 types classification of Gardner’s multiple intelligences [4, 5],
indicating the possibility of self-realization in a specific professional sphere [5, 6, 7].
A questionnaire was developed in 24 questions, allowing diagnosing the severity of
each of the multiple intelligences based on the current psycho-physiological state and
the conscious responses of the subject. The resulting profile of multiple intelligence can
be viewed from the perspective of an individual profile of abilities, sphere of interests
and preferences [6]. Passing the test in 24 questions does not lead to mental exhaustion
of the subjects. Automated as the test procedure itself, and interpretation. Vibraimage
technology allows obtaining multidimensional dependences of the psychophysiological
state (PPS) characteristics and record the change in energy and the direction of this
change. The change in energy released (consumed) a person from the initial state to
another energy measures state in kcal/min [7]. The psychophysiological approach
and availability in its implementation based on the VibraMI program allows testing
without the involvement of third-party narrow-profile specialists [8]. The method used
the classical principles of psychophysiology based on the latest computer technology.

Materials and Methods. Questionnaire type

According to the content of Gardner 12, questionnaire belongs to the category
of special abilities tests. The substantive side of the Gardner 12 questionnaire
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incorporated in the VibraMI program meets the main criteria of the questionnaires
of interests and attitudes, on the one hand, and — the test of special abilities, on the
other hand. The content of each of the 24 questions is directly related to the potential
interests of the respondent, and their formulation allows you to assess the orientation
of the installations. The orientation of installations can be traced in the change of
the information and energy component of the psychophysiological response to the
question posed. Questionnaire Gardner 12 has a line-opposite structure. Each MI
pair has a forced choice of two mutually exclusive issues. The respondent needs to
answer 12 such pairs of questions, supplemented by stimulus images. The questions
are structured in such a way that for each type of MI a person with developed relevant
abilities, the first question of the couple is YES, and the second is NO. Accordingly,
the linear opposition structure of the questionnaire implies an artificially modeled
situation of choice from potentially mutually exclusive concepts.

The model in which each type of MI occupies its functional niche implies a sequence
in writing followed by the location of pairs of MI. Therefore, first the wording of the
questions is refined: to the first and twelfth pairs, then to the second and eleventh, etc. In
the second place, if all the necessary conditions are met, the stimulus material / photo is
selected. The presence of stimulus material is due to the need to increase the emotional
load of the issues. The difficulty in its selection is in the dosing of the emotional load,
the degree of which can be determined only in the process of repeated testing.

Thus, the structure and algorithm for writing the Gardner 12 questionnaire
are closely related. It is necessary to experimentally confirm or disprove the
validity of the existing incentives used in the linear opposition structure of the
Gardner 12 questionnaire. In total, 72 adolescents studying in secondary schools were
tested in the age range of 14—16 years. The ethnic and sexual composition of the group
is relatively homogeneous. The test results of students whose Russian language is not
native are considered separately, and in the present study (due to the small sample of
people) they will not be analyzed. 40 boys and 32 girls were tested.

Results

A series of tests conducted during 2018 revealed some problems associated with the
insufficiently correct selection of incentives in certain pairs of questions. Consider it
in more detail. Based on the structure of the questionnaire, a pair of questions should
negatively correlate with each other (the first pair of questions — with the twelfth,
the second — with the eleventh, etc.). If this does not happen, then the incentives (the
question and / or photo to it) are chosen incorrectly. What does this look like? (tab. 1)

The principle of MI pairs arrangement — opposition. The further in relation to
the center (the sixth and seventh pairs form the center) are located pairs, the stronger
the correlation. What is important: the correlation between questions responses is
negative, not positive. The location of not only within the couple, but also for central
symmetrical pairs is oppositional. Intrapersonal (IA) and interpersonal (IE) MI are
located at the edges, forming a pair of 1 and 12. Couples IA and IE have negative
correlation dependence (—0.26), (fig. 1).
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Table 1
Correlation analysis of MI pairs, according to the questionnaire Gardner_12
1A ET LM BM VS NL BK MR AS VL AB IE

1A -0,19 0,22 0,32 -0,61 -0,33 -0,51 -0,35 0,21 -0,26
ET -0,19 -0,06] 0,25 0,25 -0,35 0,28 0,26 0,12 -0,34]
LM 0,22 0,73 -0,35 -0,38 -0,36 -0,62 0,31 -0,22
BM 0,32 -0,06 0,73 0,07 -0,33 -0,14 -0,48 -0,39 0,09 -0,35
Vs 0,25 0,07 -0,17 -0,10 0,14 0,14 -0,12 0,20
NL -0,61 0,25 -0,35 -0,33 -0,17| 0,35 0,26 0,07 0,52 -0,25
BK -0,33 -0,38 -0,10 0,35 -0,05 0,43 -0,51 0,28
MR -0,51 -0,35 -0,14/ 0,26 -0,25 0,06 -0,11 0,58
AS 0,28 -0,36 -0,48 0,14 0,07| -0,05 -0,25 0,36 0,11 0,32
VL -0,35 0,26 -0,62] -0,39 0,14 0,52 0,43 0,06 0,36 -0,38 0,32
AB 0,21 0,12 0,31 0,09 -0,12 -0,25 -0,51 -0,11 0,11 -0,38 -0,27
IE -0,26 -0,34 -0,22] -0,35 0,20 0,28 0,58 0,32 0,32 -0,27|

That is why, the questionnaire begins with these pairs of questions, and ends with
them. The key in determining the humanitarian or technical profile are the Logical-
Mathematical (LM) and Bohemian-Artistic (AB) MI pairs, (—0.62), which are no less
opposition in nature. Approaching the center marks a weakening of the correlation
dependencies, their decay or even a transition to positive values: a pair of Visual-
Spatial (VS) and Musical-Rhythmic (MR) MI (no correlation), Natural (NL) and Body-
Kinesis (BK) ML, (0.35).

Thus, the Philosophical couple (PH) and Bohemian-Artistic (AB) MI are the
most alarming. For these pairs, a small positive correlation of 0.12 was obtained (the
significance of differences with p < 0.05). There was a need to correct incentives.
Initially, it was decided to replace incentives within the same pair. This pair has become
Artistic-Bohemian (AB) MI. Since it is in this pair of questions (AB MI) the pair of
affirmative answers (instead of the opposition ones) were most often encountered.

Table 2
Bohemian-Atrtistic/Creative Ml types
Previous version Art-Bohemian (AB) Current version Creative (CR)
21. | easily get used to the necessary style 21. Your creative nature doesn’t know rest

22. Thinking are more important than an

22. | don't like to stand out from the crowd .
embodiment

The result of changing the wording of the questions was a shift in the content, from
the artistic component of the personality, to a wider channel — the creative component.
Artistic (as well as bohemian) are private manifestations of a creative person. In addition,
opposition between ET-AB pairs was strengthened by shifting the focus to philosophical
knowledge, in question 22. Thus, double opposition was achieved — within the AB pair
and between PH-AB pairs. Accordingly, the name was changed from Bohemian-Artistic
(AB) to Creative (CR). The changes also affected to visual stimuli (photo).
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The selection of visual stimuli is closely related to the content of the questions.
Changing the content of the question inevitably leads to the replacement of the
stimulus-photo, which was done. In our opinion, the unusual architecture of the house
should have caused pleasant associations for a creatively gifted person, additionally
provoking a positive answer to question 21 (fig. 1). On the contrary, the existential
choice between “comprehension” and “incarnation” was reflected in the form of the
functional asymmetry of the brain (fig. 2).

21. Previous version 21. Current version

22. Current version

LG X g.705¢ 79 92 510
sez0 3

Fig. 2. Artistic-Bohemian/Creative Ml types, photo to question 22

After replacing the stimuli questions and stimuli-photos in creative (CR) MI, the
nature of correlation in the pairs themselves changed: Philosophical (PH)/Creative
(CR) MLI. The expected negative correlation was obtained, instead of the initial positive
one, (tab. 3). However, the obtained correlation (—0.07), despite its negative values,
turned out to be statistically unreliable. As it turned out, the majority of respondents
answered in the affirmative as to question 3 of the Philosophical (PH), and to question
21 of the Creative (CR) MI type. Thus, the results obtained experimentally confirmed
the need for further improvement of incentives, Creative (CR) MI, as well as the need
to replace stimuli with Philosophical (PH) MI type.
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Table 3
Correlation analysis of Ml types, after stimuli changing in Gardner_12
1A wm BM VS NL BK MR AS VL CR IE

1A 0,25 0,31 0,16] -0,13 -0,30 0,08 -023 -0,09] -039

ET 0,25 -0,38 0,20 0,20 -0,15 0,17 007  -007 -032

M -0,38 -0,35 -0,24 0,29 0,09 -0,25 0,32 -0,38 -0,08 0,23

BM 0,31 0,20 -0,35 012 -039 -0,34] -0,16] -043] -0,05 0,11  -0,40

VS 0,16 0,20 -0,24 0,12 -0,10 -0,12 0,21

NL -0,13 0,29 -0,39 -0,10 -0,12 0,49 -0,37 -0,54

BK -0,15 0,09 -0,34 -0,12 0,18 0,34 0,35 -0,16

MR -0,30 0,17 -0,25 -0,16 0,18 0,11 -0,06 -0,12

AS 0,08 032 -043 0,49 0,34 0,11 0,29 -0,63) -0,16

VL -0,23 007  -0,38 -005] -012[ -0,37 035 -0,06] -0,29 0,32 0,18

CR -0,09 -0,07 -0,08 0,11 0,21 -0,54 -0,12 -0,63 0,32 0,18

IE -0,39 -0,32 0,23 -0,40 -0,16 -0,16 0,18 0,18

It was decided to strengthen the emphasis on the dynamic component of the issues:
passive-creative philosophical and actively-applied creative (tab. 4). Replacement of
stimuli-photo creative (CR) occurred within 22 questions, which, in our opinion, should
have been sufficient. The replacement of the stimulus-photo-philosophical (PH) was
complete, due to significant changes in the content of the questions themselves. As a result,
the control and relevant issues of CR and PH turned out to be strongly opposed to each
other in a pair, as well as to each other in relation to each other between MI pairs (cross).

Table 4

Creative (CR) and Philosophical (PH) MI types, the result of changes in stimuli questions

(final version)

Mi type

Previous version

Current version

Creative (CR)

21. | easily get used to the necessary
style

21. Your creative nature doesn’t

know rest

22. | don't like to stand out from the
crowd

22. Thinking are more important

than an embodiment

Philosophical
(PH)

3. Philosophy gives readiness for
every twist of fate.

3. Lying on the couch and thinking
is more important than fussing

4. Person must act, not thinking

4. | have abilities to create
something extraordinary

After replacing the stimuli photos and stimuli questions in PH and CR MI,
a statistically significant negative correlation was obtained (—0.29), (tab. 5) between
PH-CR pair. The obtained result shows that current stimuli questions and stimuli
photos between ET-CR couple are chosen correctly for the line-opposite structure of
the Gardner 12 questionnaire.
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Table 5
Correlation matrix analysis of Ml types, after stimuli changing in Gardner_12 (final version)
1A PH LM BM VS NL BK MR AS VL CR IE

1A 020 o008 o014 02 -013 -013 0,15 -0,19
ET 0,29 -0,19 014 008 -005 006 -0,29
M 008 -019 018 027 0,07 -0,18 035 031
BM 014 014 018 014 -007 -035 022  -024
Vs 021 008 027 012  -036 022 016 -018 -0,09
NL 013  -005| 0,07 -0,12 025| -014[ 006 019 -013
BK -0,13 0,06, 014  -036] 025 0,20 013  -020[ 019
MR 018 007 02 -014 020 014 024 0310 0,08
AS 035 016 006 -0,14 006 -028 o11
L 0,15 -0,35 -0,18 0,13 024 006 0,30
CR 029 031 0,22 019  -020 010 -0,28 -0,05
IE -0,19 024 -0,09]  -0,13 0,19 0,08 011 030 -005

21. Previous version 21. Current version

WITHOUT CHANGES

22. Previous version 22. Current version

0 5
§7-15
Wy B UERs L s

T

Fig. 3. Creative Ml type, the result of changes in incentive photo (final version)
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3. Previous version 3. Current version

Fig. 4. Philosophical (PH) Ml type, the result of changes in stimuli photos (final version)

Discussion

It is difficult to predict how stable the psychophysiological response of subjects will
be with an increase in the sample size by an order of magnitude. May require further
adjustment of individual issues, incentives or photo incentives. The probability of the
influence of gender stereotypes of psycho-emotional evaluation of stimuli is also not
excluded. These and many other nuances of human response to the questionnaire’s
stimuli are the subject of further research.

Conclusions

Of course, it is quite difficult to identify adequate stimuli for a statistically stable
psychophysiological response of wide tesees groups to certain types of multiple
intelligence, without repeated pilot studies. However, properly selected stimuli
can achieve this goal. In the process of multiple testing, we were able to prove
the validity of the existing incentives used in the linear opposition structure of the
Gardner 12 questionnaire. Compatibility of the vibraimage technology with the
mathematical apparatus of comparative testing of conscious and unconscious responses
of the tested allows statistically reliably asserting or rejecting the hypotheses and
assumptions put forward.
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Psychology studies the patterns of development and functioning of the human
psyche. In turn, the psychometric approach in psychology ensures the objectivity of
the data obtained and allows us to solve practical problems of diagnosing the states
of a person within private areas of psychology. Therefore, it is important to choose
the right instrument that meets the specifics of a particular area of psychology. Anna
Anastasi, in her methodological approach to psychometric testing, says that tests should
be selected and used taking into account their feasibility and existing limitations [1, 2].

To date, a detailed review of psychological testing tools, as well as the development
of educational and psychological testing standards, is reflected in the activities
of relevant organizations: American Educational Research Association (AERA),
American Psychological Association (APA) and National Council on Educational
Measurement (NCME) and other Standards of psychological testing (as amended in
2014) [3]. The main problem lies in the fact that the developed criteria of reliability and
reliability of psychological methods are applicable only to the sphere of the conscious.
The methodology of the unconscious does not fall under the main list of criteria for the
validity of the Standard of psychological testing (2014). This circumstance complicates
the work of experts in the field of analytical psychology of Jung, the fate of Szondi,
psychoanalysts, etc. Another problem is the reliability of test users. According to
Dave Bertram, only 41% (out of 3,234,994 surveyed 36 countries of the world) users
of psychological tests received a special education. Accordingly, most of the results
should be considered indicative, not descriptive.

Thus, there is a need to create a psychodiagnostic tool that is accessible and
comfortable to use, both from a specialist and other “users of psychological tests”.
Vibraimage technology allows to obtain multidimensional dependencies of the
characteristics of the psychophysiological state (PPS) and record the change in energy
and the direction of this change. The change in energy released (consumed) by a person
from the initial state to another energy state is measured in kcal/min [5, 6]. The
analysis of motor activity (micro vibrations) of a human head and the transformation
of movement parameters into the characteristics of the psychophysiological state (SFC)
can be viewed as a category of unconscious, and the answers to the questionnaire
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questions can be regarded as a category of conscious. In the techniques created on the
basis of the technology of vibraimage, both approaches are implemented.

1. The main directions in psychology

In this paper, we will consider five of the most popular areas in psychology, as well
as the possibility of using vibraimage technology in each of them shown on figure 1.

Psychometrics provides objective psychological research

Behavioral

\\ Existential-humanistic

Psychoanalysis

Fig. 1. Psychology directions

1.1. Behavioral psychology

The behavioral direction of psychology studies the behavior of a person as the
main indicator of his personality. Skinner, about behavioral psychology, said that
the science of human behavior is not fundamentally different from any other science
based on facts. Its purpose is to predict and control the phenomenon under study [7].
Accordingly, the psychodiagnostic tool should have high predictive accuracy, based
on criteria that can be checked in real time. It is most convenient to do this using
data on the psychophysiological state (PPS) of a person at the time of the survey. For
this purpose, you can use the Excel M file, based on the VibraMed programs (or,
depending on the initial orientation of the study, the Excel M file, based on VibraMI
or PsyAccent).

Express diagnostics of PPS and complex personality assessment have different
goals: Express diagnostics (default test duration 60 seconds) allows you to predict the
likelihood of destructive behavior in the next period, figure 2. In what specific case can
PSP rapid diagnostics be useful? For example, the differentiation of dangerous and safe
situations: when a person’s behavior on visual grounds can be interpreted by people
around as aggressive, but it is not. No less interesting is the reverse situation, when in
the absence of any information about a person, it is difficult to predict his behavior for
the next period of time. For example, the behavior of a fan during a football match.
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In the case of a comprehensive assessment of the individual, in contrast to PPS,
the goals are different. Consider the model of integrated assessment of personality on
the example of operant learning. Operant conditioning operant training or Thorndike’s
law (“Thorndike law of effect”) suggests that in the process of gaining a specific
repetitive experience, the behavioral response model is reinforced [7]. The authors
themselves explore the incentives and reactions to them of man. But neither Skinner
nor Thorndike could determine which people are more and which people are less
affected by this influence. However, this can be done with a comprehensive assessment
of the individual. A good helper in solving the problems of operant learning will be the
PsyAccent program, based on the vibraimage technology.

The PsyAccent program allows you to diagnose personality accentuation. Where, by
accentuations of the personality, the extreme variant of the manifestation of character is
usually understood to mean that individual features are strengthened and others, on the
contrary, are weakened [8]. Such a person may be more susceptible to negative influence
than other people without character accentuation. The PsyAccent program includes
3 main questionnaires that are targeted at different age and target audiences. For adults
L12, for older adolescents and young people T12 and psychological compatibility of
the patient and the doctor PA. The L12 questionnaire includes the following main tabs:
general profile of character accentuations, vulnerability for each type, table of potential
compatibility of carriers of various types of character accentuations in the process of
interaction. The T12 questionnaire includes the following main tabs: general profile
of character accentuations, vulnerability for each type, risk group (with indication of
clinical diagnoses).

1.2. Cognitive psychology

Consider the cognitive and social model, in the aspect of the theory of social learning
by Albert Bandura [9]. In general, the most susceptible and conformal personalities are
most affected by social influence. At the same time, the tendency to misdemeanors is
mainly observed in persons with epileptoid and unstable types of accentuation, as well
as with different variants of their combinations [10].

Analysis of the PPS in individuals with epileptoid and hyperthymic accentuation
of the personality revealed differences in the profile of the distribution of emotions,
figure 3. For individuals with epileptoid accentuation, a relatively high percentage of
negative emotions is 35.5%, and, importantly, the level of self-control is weakened.
poorly expressed physiological reactions (inhibition and neuroticism) — 15.7%,
positive emotions — 48.8, i. e. less than 50% of the total emotional profile. There
is considerable variability in both positive and negative emotions, which indicates
a general emotional instability of such a person (Vi). On the contrary, with hyperthymic
personality type, positive emotions make up 56%, negative — 25%, physiological
reactions are well expressed — 19%. Low variability of emotions (Vi) indicates the
persistence of positive emotions with hyperthymic accentuation.
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Fig. 3. The Excel_M file, a comparative analysis of PPS profiles for hyperthymic and epileptoid
personality accentuations: a) Epileptic accentuation; b) Hyperthymic Accentuation

1.3. Existential-Humanistic psychology

Another area that we will consider is the existential-humanistic psychology of
Abraham Maslow [11] and Carl Rogers [12]. This is one of the most positive trends
in psychology. It recognizes the infinite possibilities of a person for self-improvement,
including professional, where a person and a profession merge into a single whole.
Properly chosen profession corresponds to the abilities of the individual, brings joy and
pleasure. Accordingly, the approach to the assessment of abilities should also reflect
the basic principles of humanistic psychology. In this regard, the most acute question is
the method of assessing human abilities. “Intellect” and “abilities” — parts of a whole
or independent variables? The analysis of ability tests implies a certain relation to these
concepts. Traditional tests of special abilities measure various aspects of intelligence
that ensure effectiveness in specific narrow areas of activity. However, the intellect
itself is understood as an indivisible whole — “general intelligence”, reflected by
1Q points. On the contrary, according to the Gardner theory of multiple intelligence,
it is not about “aspects of intelligence”, but about independent, discrete forms of
intelligence, ie multiple intelligence (MI) [13]. This model of intelligence allows you
to effectively predict the focus of professional activity in the most comfortable (in
terms of self-actualization) areas of study.

VibraMI program, based on the technology of vibraimage, presents a supplemented
and expanded to 12 types of classification of multiple intelligences of Gardner, with
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an indication of the possibility of self-realization in a particular professional field. The
profile of multiple intellect, obtained with the help of VibraMI, can be viewed from the
perspective of an individual profile of abilities, sphere of interests and preferences. At
the end of the 6.5 minute test, the VibraMI program instantly generates research results
in the form of 12 files, with many tabs. The content of each tab carries the analysis
of data that may be useful in drawing up the profile of the person being tested, by
specialists in various fields.
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Fig. 5. File Excel_MI (tab MIStat), general profile — Final

The general profile of multiple intelligences is presented on the Final” graph, which
is obtained by summing up conscious responses (YN) and unconscious (IE). Based on
the multiple intelligence profile, data on the recommended specialty is automatically
generated: wide area, narrow and specialization.

1.4. Psychoanalysis

If one considers the answers of the subject to questions as a criterion of conscious
attitudes, then there certainly is an unconscious answer — YN. What is important YN
unconscious answers are more reliable, not tied to the situational factor, not subject
to the social desirability of the answers. For this reason, the analysis of unconscious
reactions is so popular in psychoanalysis. The YN graph shows the conscious responses
of the subject (in the YES / NO mode), the IE graph shows the unconscious reaction
(PPS), figure 4.

Vibraimage technology allows real-time tracking of the PPS dynamics of a person
by a number of parameters, which is convenient when identifying intrapersonal
conflicts and ulterior motives of behavior. Conscious answers of the person reflect his
self-esteem. At the same time, self-esteem is a complex mental education that is not
limited to the conscious person’s self-image. His unconscious sphere (fears, instincts,
repressed desires) can influence conscious responses, to one degree or another. The
degree of this influence is determined by the depth of the conflict between the desired



292 Yana Nikolaenko

and the actual. The deeper this discrepancy, the greater the influence of the sphere of
the unconscious on conscious responses.
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Fig. 4. Excel_MI file (MIStat tab), conscious and unconscious reaction — YN & |E:
a) Conscious responses (YN); b) Unconscious responses (IE)
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Fig. 5. Excel_MI file (MIStat tab), differential graph (YN-IE):
a) favorable profile; b) unfavorable profile

The range from 20 to —20 is considered to be a match between the desired and the
real, figure 5a. Negative values greater than —20 should be understood as the most
significant parameters of the unconscious. While an excess of a positive value of 20 can
be considered as significant parameters of the conscious sphere, figure 5. This is one
of the possible interpretations of the subject’s conscious and unconscious answers.

Conclusions

Along others traditional methods of psychological testing, the vibraimage
technology claims to be a valid and reliable tool in various areas of psychology. The
main advantage of vibraimage is the ability to process data obtained directly from
2 independent human sources consciousness and unconscious, in a real time.
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Accuracy of measurement is studied by the science of metrology. Each
country has adopted its own metrological standards, which differ relatively little
among themselves. Modern metrology is focused on the measurement of physical
quantities. A physical quantity is one of the properties of a physical object (physical
system, phenomenon, or process) that is qualitatively common to many physical
objects, which can be quantified [Metrology, 1999; JCGM 200, 2008]. Measurement
accuracy is one of the measurement characteristics that reflects the proximity to zero
of the measurement result error [Novitski, 1975, Guide 99, 2007]. Thus, it is correct
to speak about accuracy only for measurement, the very question about the accuracy
of technology sounds not quite correct. This is about the same as asking “what is
the accuracy of Ohm’s law or Fourier transform?” [99, 2007]. At the same time, the
question “what accuracy does the vibraimage technology have?” is asked by almost
every user, so I prefer to leave the scientifically incorrect title of this article, since
it should be most closely and clearly understood by users of vibraimage systems.
The measurement process is always a comparison with a measure [Novitski, 1975].
However, standardized measures (standards) for measuring the psychophysiological
state (PPS) do not currently exist, which makes the question of the accuracy of
the vibraimage technology even more difficult. In addition, it is not entirely
correct to speak about the accuracy of the whole technology, since the vibraimage
includes measuring more than a hundred different parameters, which are measured
with different errors [GOST 34400.1, 2017; JCGM 100, 2008]. Despite these
uncertainties, we will try to understand the accuracy of the vibraimage technology
in this article.

From the above definition of measurement accuracy, it follows that accuracy is
determined by various measurement errors. For a part of the technical applications
of the vibraimage technology, the accuracy of measurements of the vibrations of
mechanical objects depends on the errors in determining the parameters of the
mechanical displacements of physical objects. However, most of the accuracy issues
are not related to technical applications, but to the use of vibraimage technology,
associated with the determination of the parameters of PPS or other characteristics
of a person’s personality. It should be noted that modern science basically avoids
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the term “measurement” in determining the characteristics of a person’s personality.
Most researchers talk about “assessment” [Wilhelm, 2006], “detection” [Gunavan
et al., 2018] or “recognition” [Chavan, Kulkarni, 2012] when it comes to human
emotions, behavior, abilities or PPS, although the term measurement is also
used in psychology [Maus, 2009] and psychophysiology [Meiselman, 2016].
There are certain reasons for this, since most psychological research is focused
on the qualitative assessment of personality characteristics, while measurement
requires a transition to the quantitative properties of an object. However, most
psychophysiological technologies that use the measurement of human physiological
parameters to determine personality parameters measure physical quantities
(electrical signal for EEG, ECG, GSR, mechanical displacement parameters for
vibraimage), which means that it is permissible to speak about the measurement of
personality parameters.

The aim of this study was to explore and determine the basic errors of the vibraimage
technology during the direct conversion of measurand quantity [Novitsky, 1975].

Errors affecting to the accuracy of PPS parameters measurement
by vibraimage technology

Consider the main types of errors [Novitski, 1975], affecting the accuracy of the
result of the vibraimage technology, and try to evaluate them.

The instrumental error of the vibraimage technology (the error of measuring
instruments) includes the errors of measuring the mechanical movements of a human
head or any mechanical object. The error parameters for determining the mechanical
displacements (frequency, amplitude) depend on the accuracy of measuring instruments
and measurement conditions. They are mainly determined by the parameters of the
used television camera (dynamic range, temporal noise, contrast), which, in turn,
depends on the brightness of an object and processor parameters (performance). Most
of these technical parameters are included in the calculation of the quality indicator
during measurements [VibraMed, 2019]. When the quality indicator is close to
100%, the error of measuring instruments usually does not exceed 5%, which can
be checked by measuring the motion parameters of a test mechanical object having
known motion parameters, for example, a fixed frequency of motion. Also to test the
errors of mechanical displacements, test software objects were created and used for
moving with a given discrete frequency of 1, 2, 4, 5, 6, and 10 Hz [Akimov et al., 2019;
Vibraimage PRO, 2019]. The law of distribution of the mechanical displacements
error is close to normal with a quality indicator of 100%. The main ways to reduce
instrumental error are the use of recommended equipment, compliance with the
recommended measurement conditions and control over the measurement quality
indicator, which is implemented in most programs.

Additional (complimentary) error in the measurement of human PPS is associated
with the instability of the measured psychophysiological parameters themselves.
Human physiological parameters change over time due to natural causes, as well as
under the influence of various external factors and stimuli. All programs vibraimage
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can be divided into two groups according to the principle of analysis of the PPS person.
The first group of programs is intended for direct measurement of a quasi-stationary
PPS without external stimuli. From the point of view of measurement theory, these
are direct-conversion measuring devices. These include the programs VibraMed
[VibraMed, 2019] and VibraMid [VibraMid, 2019], respectively, the Micro and Macro
modes in Vibraimage PRO version [Vibraimage PRO, 2019]. The second group of
programs [VibraMI, 2019; VibraPA, 2019] is intended for comparative measurement
of changes in PPS under the influence of presented stimuli. According to the theory
of measurement, these are measuring devices of a balanced transformation [Novitski,
1975]. If emotional instability is a problem and an additional error for the programs of
the first group, then for the parameters of the second group, the emotional instability
of the subject leads to an increase in the measured PPS differential and a decrease
in this error [Minkin, Nikolaenko, 2017]. Studies show significant instability of most
physiological parameters [Minkin, Myasnikova, 2018] and the possibility of their
changing within 10-20% even during short testing from one to seven minutes The
error of instability of the measured value directly affects the resulting error, especially
for the programs of the first group. The most effective method of reducing this error
and other random errors is averaging the results. The average median value is more
resistant to significant outliers, so this estimate is used in the VibraMed program to
determine the measured value of the parameter during the measurement time. The error
in the instability of the PPS has a random distribution law, if there is no one-sided
trend of changing the PPS during the measurement. It was experimentally established
[Minkin, Myasnikova, 2018] that 1 minute is enough for the absence of a one-sided
trend in changing the PPS, but a decrease in the testing time can lead to a significant
increase in the error due to the instability of the PPS.

The methodological error (error of method) of the vibraimage technology is
determined, first of all, by the correctness of the proposed model for converting
the mechanical parameters of moving a human head into psychophysiological or
personal parameters of a person. The transformation models were investigated during
the development of the vibraimage technology [Minkin, Shtam, 2000; Minkin, 2018;
VibraStat, 2019] and are based on previous studies in the physiology of activity
[Darvin, 1872; Sechenov, 1965; Pavlov, 1927; Bernstein, 1967; Lorenz, 1966].
Currently, the evaluation of the accuracy of modeling the parameters of the PPS
is of considerable complexity, because there are no alternative generally accepted
and standardized methods for measuring the PPS. However, the openness and
reproducibility of methods for determining PPS parameters by vibraimage technology
for all researchers allows you to quickly adjust the developed methods. For example,
for multiple intelligence, the Gardner-Minkin-Nikolaenko model [Gardner, 1983;
Minkin, Nikolaenko, 2017] was adjusted after collecting statistics for more than
500 subjects [Minkin et al., 2019]. Despite the seemingly complete uncertainty of the
methodological error, it can also be assessed, knowing the other measurement errors,
the total measurement error and the known laws of the distribution of measurement
erTors.
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Method and Participants

In this study, the accuracy of the vibraimage technology was assessed by two
experiments.

In the first experiment, 100 measurements of one person’s PPS were performed
using the VibraMed10 program [VibraMed10, 2019] installed on an HP EliteBook
840G2 computer with an 17-5600 CPU 2.60 GHz processor with an externally
connected MS LifeCam Cinema webcam.

Measurements were taken on January 30, 2019, for 2 hours from 11.00 to 13.00.
The program settings of VibraMed10 are set to Micro by default, the resolution of the
webcam is set to 640 x 480 elements. The subject was located at a distance of 40-50 cm
from the camera, the size of the head of the subject in the image was approximately
200 elements. The illuminance of the subject was uniform, stable, and was 600 lux
during testing. The LifeCam Cinema camera was located opposite the subject’s face.

In the second experiment, 50 measurements of the same person’s PPS were
performed using the VibraMA program [VibraMA, 2019] installed on a Samsung
Galaxy S8 mobile phone with a Snapdragon 835 processor with an integrated main
camera. The measurements were carried out on February 4, 2019, for 2 hours from
11.00 to 13.00 hours. The settings of the VibraMA program are set by default, the
resolution of the camera is 800 x 480 elements. The subject was located at a distance
of 40-50 cm from the camera, the size of the head of the subject in the image was
approximately 200 elements. The illuminance of the subject was uniform, stable, and
was 600 lux during testing.

Measurement results

Consider the results of computer-based testing of the PPSs (Table 1), choosing
the measurement standard deviation (MSD) for the basic error estimate [Novitski,
1975] (experimental standard deviation) [JCGM 100, 2008], especially since it
coincides with the standard deviation (SD), which is automatically determined by the
VibraMed10 program for each main parameter of the vibraimage (T1-T10).

Table 1

The results of 100 measurements of PPS parameters T1-T10 and I-E, divided into group 1 (first

50 measurements), group 2 (subsequent 50 measurements) and combined into one group.

M — the average value of the parameters, 6 avg — the average value of the standard deviation
in the group of measurements (SD), 6(M) — measurement standard deviation (MSD)

PPS M1avg | 61avg | 61(M) | M2avg | 62avg | 62(M) | Mavg | 6avg | 6(M)

Parameter % % % % % % % % %
T1 33,21 4,24 3,98 32,06 3,95 2,94 32,63 | 4,09 3,55
T2 31,24 3,76 3,28 29,28 3,69 2,43 30,26 | 3,72 3,05

T3 26,30 9,74 6,66 | 20,83 | 10,07 | 3,07 | 23,57 | 9,91 5,86
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Table 1 (end)

PPS M1avg | 61avg | 61(M) | M2avg | 62avg | 62(M) | Mavg | 6avg | 6(M)
Parameter % % % % % % % % %
T4 30,69 4,05 3,60 | 27,82 | 3,86 1,56 | 29,25 | 3,95 | 3,12
T5 62,31 7,87 6,22 | 6587 | 7,67 584 | 64,09 | 7,77 | 6,29
T6 72,21 2,01 1,91 70,75 | 2,14 1,34 | 71,48 | 2,08 | 1,81
T7 18,42 2,83 2,51 18,74 | 2,94 249 | 18,58 | 2,89 | 2,51
T8 67,28 4,28 349 | 68,32 | 417 3,12 | 67,80 | 4,23 | 3,35
T9 14,37 3,85 2,47 15,92 | 4,65 1,83 | 1514 | 4,25 | 2,20
T10 38,45 14,23 11,29 | 46,46 | 18,35 | 10,67 | 42,46 | 16,29 | 11,69
E 28,81 2,46 3,14 | 28,35 | 2,75 3,056 | 28,58 | 2,61 3,05
| 47,95 6,10 5,67 51,66 | 547 514 | 49,81 | 579 | 5,14
dpP -0,02 0,00 0,09 | -0,01 0,00 0,09 | -0,01 | 0,00 | 0,09

The data in Table 1 shows that the spread of the MSD between different parameters
is from 1.34 for the parameter T6 of group 2 to 11.29 for the parameter T10 in group 1.
The average value of the MSD over 100 measurements of the parameters T1-T10 was
4.34%. At the same time, the spread of the MSD for the same parameters between
groups | and 2 is significantly less than the spread of the parameters of the MSD in
each group.

Consider the similar comparative results of computer and telephone testing of the
PPS (table 2), choosing measurements standard deviation (MSD) error as the basic
error estimate.

Table 2

The results of 150 PPS measurements of the parameters T1-T10 and I-E, divided into group

1 (50 mobile measurements), group 2 (100 computer measurements) and combined into one

group. M is the average value of the parameters, M is the average value of the parameters,

6 avg is the average value of the standard deviation of the measurement group, 6(M) is the
measurement standard deviation (MSD)

PPS M1avg | 61avg | 61(M) | M2avg | 62avg | 62(M) | Mavg | 6Gavg | 6(M)
0, 0, 0, 0, 0, 0,

Parameter % %o % %o % % % %o %
T1 49,00 3,54 5,04 32,63 4,09 3,55 38,09 3,91 8,74
T2 23,67 1,92 2,26 30,26 3,72 3,05 28,07 3,12 | 4,19

T3 21,59 7,97 3,75 | 23,57 | 9,91 586 | 22,91 9,26 | 5,33
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Table 2 (end)

PPS M1avg | 61avg | 61(M) | M2avg | 62avg | 62(M) | Mavg | 6avg | 6(M)
Parameter % % % % % % % % %
T4 31,43 2,85 1,72 | 29,25 3,95 3,12 | 29,98 | 3,59 | 2,92
T5 71,56 3,76 2,92 | 64,09 7,77 6,29 | 66,58 | 643 | 6,45
T6 75,76 4,38 4,91 71,48 2,08 1,81 72,91 2,85 | 3,78
T7 36,99 2,94 552 | 18,58 2,89 2,51 24,72 | 2,90 | 9,47
T8 73,62 3,28 2,06 | 67,80 | 4,23 3,35 | 69,74 | 3,91 | 4,06
T9 22,15 3,12 1,71 15,14 | 4,25 2,20 17,48 | 3,87 | 3,89
T10 31,15 6,56 8,18 | 42,46 | 16,29 | 11,69 | 38,69 | 13,05 | 11,91
E 48,65 2,35 10,46 | 28,58 2,61 3,06 | 3527 | 2,52 |10,39
| 41,29 2,67 6,46 | 49,81 5,79 514 | 46,97 | 4,75 | 6,48
dpP -0,01 0,00 0,08 | -0,01 0,00 0,09 | -0,01 0,00 | 0,08

The data in table 2 show that the spread of MSD between different parameters goes
from 1.71 for the parameter T9 of group 1 to 11.69 for the parameter T10 in group
2. At the same time, the spread of MSD for the same parameters between groups 1
and 2 is significantly less than the variation of the parameters of the MSD, and the
combination of groups 1 and 2 gives a large error (the average value of MSD = 6.1%),
due to the addition of instrumental error.

For errors estimation is necessary to know the law of changing for the measured
value [Novitski, 1975]. Most of the measured parameters T1-T10 are based on the
calculation of the average frequency of the vibraimage (energy characteristic) and the
standard deviation of the vibraimage frequency (information characteristic). Consider
the distribution density of these values (fig. 1 and fig. 2) for computer and mobile
measurement of the PPS.

The given distributions are far from the normal distribution law, which most likely
indicates the presence of not only random error in measurements, but also the presence
of systematic errors in the captured data.

Discussion of the measurement results

We will try to understand how accurately we can determine the measurement error
for the experiment performed. The main advantage of estimating errors by the standard
deviation of the measured value is that the total standard deviation includes the sum of
all errors of the standard deviation [Novitski, 1975, Shanon, 1946], and this is true for
any law of distribution of the measured value in the absence of a correlation between
the analyzed errors.



300 Viktor Minkin

Count Count E
of E
of I 3000
2500
2500
2000
2000
1500
1500
1
000 1000
b || - | |
PN |
0 - llIII IO 0 . | Ill----%
> oy A D D D S & N H > P N NN D
PR NN SR NPT NN %%qoo VW A%
NZEN- IR PUGEE SAERN) & o? [ARRA b\ A T P %@ %b\ g

Fig. 1. Distribution of information and energy characteristics in computer measurements
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Fig. 2. Distribution of information and energy characteristics for mobile measurements

The existence of a correlation between the instrumental, additional, and
methodological errors analyzed is difficult to predict; therefore, formulas 1 and
2 should be used to estimate the errors.

of=), oo (1)

From this follows that in the presence of three basic errors, each individual of them
will be less than the total and is determined by the formula:

o, =/03 -G} — G2 ()

The number of measurements made for each measured value is approximately
150 counts for each PPS testing, and for 100 testings it is 15,000 samples, which
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makes it possible to estimate the accuracy of the measurements made with a confidence
level not lower than 0.997. In the measurement theory, it is customary to estimate the
limiting measurement error A = 26 = +c [Novitski, 1975].

Consider the results of table 2 comparative testing of PPSs on a mobile device (M1)
and PC (M2) in the form of a histogram in figure 3, drawing attention to significant
differences in the value of the measured mean values of the parameters M.
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Fig. 3. The results of M and the standard deviation of 150 measurements of parameters
T1-T10 PPS, divided into group 1 (50 mobile measurements) and group 2 (100 computer
measurements). M is the average value of the measured parameters, S is the SD of the
measured parameters

The given values of M show significant differences that exceed the measurement
error of the parameters within each group, primarily for the parameters T1, T7 and
T10, i. e. indicate a noticeable instrumental error. To understand the causes of this
phenomenon, it is necessary to move away from the theory of measurements to
the technology of vibraimage. The main difference in the compared groups is the
differences in the photodetectors used in this experiment. The Samsung S8 mobile
phone uses a low-noise CMOS matrix made using the backside technology, the main
advantage of which is increased sensitivity and low level of own noise. The LifeCam
Cinema webcam is equipped with conventional CMOS (frontside), the sensitivity of
which is about 4 times lower than that of the backside [Lesser, 2015]. Vibraimage
technology is based on the calculation of elements having a different signal level
[Minkin, 2007, Akimov et al., 2019], so the threshold sensitivity of a photodetector is
of primary importance when calculating the original vibraimage. For a contrast object,
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differences in the threshold sensitivity of photodetectors may not be as significant as in the
analysis of a low-contrast human face. For a low-contrast object, its vibration image upon
vibration is directly proportional to the threshold sensitivity of the photodetector, i. e. if
a low-sensitivity photodetector with sensitivity S sees N changed elements, then a highly
sensitive photodetector with 4 S sensitivity sees 4 N changed elements. Theoretically,
such an increase in the number of elements does not have to affect the change in the
average value, but judging by the experiment, the shape of the distributions (histogram of
the frequency of vibrations) turns out to be different, the best camera sees more vibrations,
and the average value of vibrations determined by the camera with high sensitivity and
clarity is higher which is consistent with one of the basic principles of obtaining an ideal
vibraimage [Minkin, 2008]. The ideal vibraimage was explained as vibraimage, in which
ALL points with a changed signal are defined. Naturally, the best camera sees more points
than the camera with the worst parameters. That is why the parameters T1 and T7, the
calculation of which is based on the average value of the frequency of vibrations, are higher
in the group of mobile measurements with the best camera. The reverse picture is observed
for the parameter T10, which is associated with the determination of the variation of the
period of the vibraimage image signal. The best in parameters (sensitivity, clarity) camera
is more stable and more accurately measures the value of the vibraimage signal, therefore
the parameter T10 defined on the mobile device shows a smaller value. The remaining
parameters of the vibraimage characterize the spatial and temporal characteristics of the
vibrations, they turn out to be not so sensitive to the total number of identified vibration
points. For example, parameter T3 characterizes the ratio of high and low vibration
frequencies. This ratio is stable and does not depend on the total number of elements of
the vibraimage. As for the methodological error of the parameters of the vibraimage, it is
rather difficult to evaluate it at the present time, since there are no other generally accepted
methods and standards for determining the psychophysiological parameters and the
psychophysiological state of a person. Existing methods for assessing psychophysiological
parameters provide only qualitative characteristics [Chavan, 2015], and measurement
methods do not provide any accuracy indicators [Mauss, 2009; Meiselman, 2016]. The
standard for assessing the accuracy of psychological data [Standard, 2014] is based only on
the processing of a person’s conscious reaction and does not include psycho-physiological
responses; therefore, the accuracy declared in it has not practical relation to the actual
behavior and measurement of the human psychophysiological parameters.

The vibraimage technology, according to the developers reports, is the first open
technology of psychophysiological detection, calculating ANY psychophysiological
parameters using open algorithms [Minkin, 2000; Minkin, 2018; VibraStat, 2019,
Minkin, 2019]. This approach allows customers to adjust algorithms for measuring
PPS and minimize the methodological errors after the set of statistical results.

Conclusions

This study is practically the first comprehensive research and analysis of direct-
conversion vibraimage systems errors. Separate studies of vibraimage errors were
carried out earlier, although they were not identified as independent works. For
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example, [Minkin, 2017] analyzed the noise of various chambers (similarly to the
analysis of instrumental error), and [Minkin, Nikolaenko, 2017] investigated the
stability of the measured parameters in comparative testing (similarly to the analysis of
the errors of the balanced conversion method in metrology).

The main objectives of this work were metrological examination of vibraimage
technology, finding ways to improve accuracy for developers and developing proposals
for reducing errors for users. The conducted research allows drawing the following
conclusions:

1. The average value of the marginal error of measurements of psycho-physiological
parameters was +£6.1% (without instrumental error £4.3%). This value is a rather low
value for measurement errors of psycho-physiological parameters compared to data
from analogs [Shmelev, 2010; Kosti, 2017], the resulting error (20-50)%, which
considers good results, indicates a highly informative vestibular-emotional reflex
[Minkin, Nikolaenko, 2008] as an indicator of the PPS.

2. The instrumental error can make a significant contribution to the errors of
vibraimage. The parameters of a television camera (sensitivity, clarity, dynamic range,
temporal noise) have a significant impact on the result, for individual parameters the
instrumental error can reach £4%. However, when collecting statistics and obtaining
verified dependencies of the PPS on the factor under study on one hardware, the
instrumental error has only a minimal effect on the result. Therefore, users of
vibraimage systems should collect their own statistics on specific hardware and use
it when determining the parameters of the PPS, this allows to significantly reduce the
instrumental error.

3. The systematic error is mainly determined by the additional error associated
with the one-sided trend from changing the PPS under the influence of external factors
(time, incentives); it is not eliminated by averaging the measurement results used in
each test. However, the one-sided trend of changes in psycho-physiological parameters
in the quasi-stationary state of the subject does not exceed = 3% per hour and rarely can
be long in time. At the same time, the free oscillations of the PPS parameters in a short
time (within a minute) significantly exceed the slow trend and can be up to + 10% for
individual PPS parameters (the anxiety parameter in table 2), which does not allow for
significantly reducing the measurement time without loss of accuracy.

Studies have shown that currently the technology of vibraimage has minimal errors
in measuring the parameters of the PPS in comparison with the known analogues
[Polonnikov, 2013; Gunavan, 2018]. At the same time, there are significant resources
to improve the accuracy in measuring individual parameters of the PPS, these reserves
relate to the refinement of both hardware and software vibraimage.
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Abstract: Experimental studies of changes in the parameters of the psychophysiological state
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Currently, quite often there are tasks that require an objective assessment of changes
in the psychophysiological state of a person. For security systems, it is necessary to
assess the negative characteristics of a person, such as the level of aggression, anxiety,
stress, as well as the general level of danger that this person represents to others now
[Minkin, Tseluiko, 2014]. However, the tasks that require an assessment of the positive
characteristics of a person are not less, but even more than the tasks that require the
assessment of negative qualities. Moreover, each emotion or psycho-physiological
characteristic can only be conditionally divided into positive and negative. The great
Darwin claimed that all emotional states were of evolutionary origin [Darwin, 2001],
and the Nobel laureate Lorenz [Lorenz, 1966] believed that aggression is the most
necessary characteristic of any biological species for its survival. Since the development
of cybernetics, as Control and Communication in the Animal and the Machine [Wiener,
1946, Bernstein, 1967], it has been proposed to use physical and informational
parameters to assess the psychophysiological state (PPS) of a person. Before the advent
of vibraimage technology [Minkin, 2000, 2007, 2018], such a cybernetic approach to
man was more theoretical, although many researchers of the 20 th century came close
enough to the possibilities of its practical application [Wiener, 1946; Anokhin, 1966;
Simonov, 1986; Polonnikov, 2013]. The task of determining the level of happiness
is quite popular in the east, and it was not by chance that the Ministry of Happiness
appeared in OAU in 2015. As is customary in classical psychology, an attempt was
initially made to estimate the level of happiness using questionnaires [Lambert L.,
Pasha-Zaidi N., 2015]. However, psychological questionnaires assess only the
conscious response of a person to the stimuli presented, and a conscious reaction is not
always objective. The development of the second generation of vibraimage systems
with synchronous control of conscious and unconscious responses of a testee [Minkin,
Nikolaenko, 2017] created prerequisites for developing psychophysiological systems
capable of solving the problems of parameters measuring for any psychophysiological
state, conditionally positive and conditionally negative.

The aim of this work was to study changes in the PPS and to determine the level of
person satisfaction, depending on the known influencing stimuli or in the absence of
acting stimuli.
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Materials and methods

To study free changes in the PPS in a quasi-stationary human state, we consider the
results of 200 tests during the work of 5 programmers (40 tests of each operator) for
asynchronously generated stimuli. Programers were monitored by VibraMed10 program
[VibraMed10, 2019], the age of the operators was 21-25 years old, testing was
conducted in 2019. Testing was conducted on computers with IntelCore 17 processor,
by Microsoft LifeCam Studio webcam with image format of 640 x480. The illuminance
of the testees was within (500—700) lux, the head of the testee horizontally was at least
200 elements on webcam, the image quality indicator in the VibraMed10 software
exceeded 60%. The duration of each test was approximately 380 seconds.

To study PPS changes under the influence of external stimuli, let us examine
the results of testing the group of 200 first-year students of the St. Petersburg
Electrotechnical University, LETI (age 17-23 years old, M: G-80; 20) to questions
from VibraMI programs with the Gardner12T questionnaire [Minkin, Nikolaenko,
2017; VibraMI, 2019]. Testing was conducted on a computer with an IntelCore
17 processor, with a Microsoft LifeCam Studio webcam with an image format of
640 x480. The illuminance of the test subjects was within (500-700) lux, the head
of the test horizontally was at least 200 elements, the image quality indicator in the
VibraMI and PsyAccent programs exceeded 80%. The duration of each test was
approximately 380 seconds.

The main measured parameters of a person are information efficiency of
physiological systems and energy consumption, the calculation formulas of which were
proposed earlier [Minkin, 2018; VibraMed10, 2019, Minkin et al., 2019]. The parameter
of PPS changing (dP = P, — P,) in this work is considered to be the parameter of person
satisfaction level, a positive value of said parameter indicates positive changes in PPS,
and a negative value of said parameter indicates negative changes in PPS.

Results

Typical results of PPS changing, measured by the vibraimage technology when
testing subjects without the influence of external stimuli, are shown in figure 1.

Typical results of PPS changing, measured by the vibraimage technology and line-
opposite questionnaire presented to testee, are shown in figure 2.

VibraStat [VibraStat, 2019] program was calculated the average level of PPS
changes during the testing for the first and second groups of testees. For the first group
of tested dP, = 0.000%. For the second group of subjects dP, = +6.12%

Results discussion

The studies carried out were of a comparative nature, they were carried out by the
same equipment and identical software on approximately the same age of testees and
identical sample size data. At the same time, the results of the first sample showed a zero
change in state between the first and second halves of the testing time, and the results of
the second group showed a significant positive change in the psychophysiological state.
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Fig. 1. Typical free changes of information and energy parameters without external stimuli
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Fig. 2. Typical changes of information and energy parameters during presentation
of line-opposite questionnaire to testee

It is logical to assume that there is an objective reason explaining the difference
in the results obtained. The fact that the averaged state of programmers does not
change during the testing time is quite understandable, since, despite the constantly
emerging external stimuli and reactions to them, on average and statistically they
should be differently directed, therefore, a significant change in the PPS is observed on
a significant sample. A similar result was obtained with less testing time for the free
state of a person [Minkin, 2019].

With regard to testing the multiple intelligences of students, then most likely,
students were apprehensive about the testing being conducted; this is the same natural
fear of any new ordeal. At the same time, in the process of testing, students began to
understand that in fact nothing terrible happens, the questions are of a general nature
and their mood and the PPS began to improve in the process of this understanding.
Thus, the second half of testing, again, on average, took place in a better mood and
psychophysiological state, which showed a positive change in the PPS by 6.12%.

It can be said that the students left satisfied with the test results, therefore,
the proposed method can be considered applicable to various tasks, for example,
determining customer satisfaction during short conversations. At the same time, the
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following factors should be taken into account. Firstly, the evaluation of the PPS
should not be less than 3 minutes, otherwise the natural mechanism of regulation of
brain activity will affect the result [Fleishman, 1999; Minkin, 2019]. With considerable
testing time (more than 10 minutes), other factors (fatigue, loss of concentration, and
others) may influence the process of determining the result; therefore, the proposed
method should be recommended for testing in the range of 3—10 minutes. In the work
[Minkin, 2019] it was shown that during the time studies of the subject, the drift of
individual psycho-physiological parameters could reach 10%. The evaluation of PPS
used by the level of information efficiency and energy expenditure of the subject allows
to evaluate not only the relative change in the parameters of PPS in percent, but also
the absolute values of the measured parameters in conventional or physical units of
measurement. From the point of view of Darwin’s evolutionary theory, any organism
tends to spend less energy, while maintaining maximum information efficiency.
Therefore, the measured informational efficiency of the physiological systems of
a person and the energy consumed by a person are the main indicators of a person’s
current level of happiness at the time of the study.

Conclusions

The results of this study show the ability to control changes in PPS and the
measurement of the human satisfaction level using the vibraimage technology.
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In the study of psychophysiological mechanisms of brain activity period formation
[Minkin, Blank, 2019], a hypothesis was proposed that the period of brain activity in
the VLF frequency range (very low frequency, period of 30-60 seconds) [Fleishman,
1999, 2014, 2015] is the function from the mind load on the brain. The purpose of
this work was to test the proposed hypothesis and to conduct statistically reliable
measurements of the brain activity period of a testee solving various mental problems.

Methods and Materials

Measurements of the period of brain activity were carried out on one testee,
a 29-year-old man, a programmer by profession, who holds the title of CMS in chess.
The measurements were carried out during working hours and when the person
performed production tasks from 11.00 to 18.00 in March 2019 with the consent of the
person. The production activity of the testee consisted in programming and working
with documentation. As a rest between solving production problems, the testee was
playing chess (blitz) over the Internet with time control 1 minute per game (1 move
about 2 seconds). The measurement of the period of brain activity was carried out by
the vibraimage technology [Minkin, 2000, 2007, 2018] while controlling the vestibular-
emotional reflex [Minkin, Nikolaenko, 2008, Blank et al., 2012].

Microsoft LifeCam Studio web camera with a resolution of 640 x 480 elements,
frame rate of 30 Hz was installed infront programmer and fixed on the monitor. The
image of the testee head was on the photodetector of the webcam, was not less than
200 elements horizontally. Video processing and determination of data on the current
value of the psycho-physiological state (PPS) of the subject was determined by the
VibraMed10 program [VibraMed10, 2019], the program settings were set by default
except for the PPS measurement time, which was set 380 s.

Statistical processing of measurement results was carried out by VibraStat program
[VibraStat, 2019], which carried out the summation and averaging of the current PPS
using the Fourier fast transformation (FFT) algorithm [Heideman et al., 1984]. 78 PPS
measurement results were sent to the processing, when the testee was operating in the
documentation processing, 38 results of programming process and 38 results when he
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was playing chess. Each result of PPS measuring by VibraMED10 measuring included
380 x 5 =1900 counts of the PPS, since the frequency of PPS measuring was 5 counts
per second.

Results

The results of FFT processing and averaging of 78 PPS spectrograms when testee
was operating documents and reading the technical literature are given in figure 1.
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Fig. 1. Averaged FFT spectrogram of PPS changes for testee brain activity in documentation

The averaged spectrogram obtained in figure 1 has a maximum of 48.5 seconds.
The maximum, determined by the mean and median value when averaging the Fourier
spectrograms coincides.

The results of the FFT spectrograms averaging when measuring the PPS of the
testee who was programming shown in figure 2.

The spectrogram obtained in figure 2 has a maximum of 42.5 seconds. In this case,
the maximum determined by the mean and median values when averaging the Fourier
spectrograms coincided.

The results of averaging the FFT spectrograms when measuring PPS of the testee
who was playing the chess shown in figure 3.

During the measurements, the testee was engaged in playing chess. The spectrogram
obtained in figure 3 has a maximum equal 34 seconds so that means the period of
maximum brain activity was 34 seconds.

Figure 4 shows the dependence of the maximum value (brain activity periods) of
the averaged spectrograms of the data in figures 1-3 on the type of activity of the
programmer being tested.
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Fig. 2. Averaged FFT spectrogram of PPS changes for testee brain activity in programing
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Fig. 3. Averaged FFT spectrogram of PPS changes for testee brain activity in chess playing

The number of tests for different types of activity turned out to be different due to
the current production load of the testee, since one of the objectives of the study was
the lack of influence of this study on the standard production process of the testee.
At the same time, the identity of the maximum estimates for the arithmetic mean and
median average confirms the reliability of the estimates obtained [Novitsky, 1975].
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Fig. 4. Dependence of brain activity period (in seconds) from occupation type

Discussion of the results

Studies have shown a clear dependence of the period of change in the PPS from the
type of activity of the programmer being tested. Since the testee was not engaged in
physical labor during this testing, earlier in the work [Minkin, 2019] it was proposed
to associate the change in the PPS of the testee with a load on the brain. Consequently,
it is logical to assume that a different load on the brain leads to a change in the period
of brain activity, just as an increase in the physical load on the human body leads to an
increase in heart rate [Fleischman, 1999].

Since the period is an inverse function of frequency, then, by analogy with the heart
rate, it turns out that the testee spends the maximum energy when playing chess, is
slightly less when programming and the minimum mental costs occur when working
with documents. It is interesting to note that, according to the testimony of the testee,
he considers himself as a good expert in chess, an average in programming and weak
in working with documentation. If we summarize the data, it turns out that the brain
activity that is pleasant for a person is a greater burden on the brain and requires a large
amount of energy from it. While the activity is unpleasant for a person, it requires less
brain activity.

Let us clarify what we mean precisely the physical expenditure of energy on brain
activity. Physically, the assumption looks logical enough, because if a person is an
expert in a certain kind of activity, then naturally his brain works as efficiently as
possible, that is, it performs the maximum number of operations and the maximum
number of information transfers between brain neurons occurs. Human activity,
which is unpleasant to him, is characterized by low efficiency and low transmission
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of information between the neurons of the brain, which means less energy is spent
on it. Opponents may argue that it is nothing new, that all this known from the works
of Wiener and Bernstein [Wiener, 1948; Bernstein, 1967] and they will be partially
right. What is new in this study is only that experimental confirmation of the human
cybernetic model has been obtained, and it has been obtained using the vibraimage
technology that analyzes the work of the vestibular system.

Analysis of the vestibular system functions turned out to be more effective
psychophysiological testing than the EEG, heart rate and MRT studies [Standards,
2014], most likely due to the following reasons. The function of the vestibular system
in the micro-movements control of the head automatically filters high-frequency
oscillations due to mechanical inertia. Namely, high-frequency processes are the main
subject of the study of EEG and heart rate. MRT equipment during the study does not
contribute to normal human activity, so it is quite difficult to conduct similar studies
and collect statistics in hundreds of measurements during MRT studies.

Of course, this study needs independent confirmations, which is quite simple to
do as the VibraMed10 program used has a DEMO mode, which allows all interested
parties to conduct similar studies.

Conclusion

The results of this study confirm the hypothesis put forward that the brain activity
period measured by the vibraimage technology depends on the type of activity and
brain load of a person.
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Abstract: Purpose. The purpose of this study was to develop a drum-club activities program
for soldiers and to explore the effects of the program using Vibraimage technology on the mental
health of soldiers.

Methods. This study used one group, pretest-posttest design. A drum-club activities programs
for soldiers was offered a week with each session 2 hours for 12 weeks. A total of 33 soldiers were
recruited, but 16 soldiers were dropped out of the program because they did not participate in the
program more than 3 times during the 12 sessions. Finally, data from 17 soldiers were analyzed
using the SPSS 22.0 program. Mental health status was measured by Vibraimage fixation standard
systems (Mindin®), and the variables were aggression, stress, tension & anxiety, suspect, balance,
energy, charm, self-regulation, neuroticism, concentration, and vitality index.

Results. There were statistically significant difference in anxiety (p = .001).

Conclusion. The results indicate that the drum-club activities program was effective in decreas-
ing aggression, suspect, and anxiety in soldiers. The drum-club activities program can be consid-
ered as one of the possible intervention strategies for soldiers. And also Vibraimage technology is
very convenient and useful measurement method in psychophysiological field.

Keywords: Vibraimage technology, Mindin®, Drumming, Anxiety, Psychophysiology

Introduction

Vibraimage technology utilizes micromovements around head in order to diagnose
the overall mental health state of the patient objectively, accurately, quickly and
quantitatively [1]. The technology: a) measures human biological variables in a non-
invasive and contactless manner; b) performs statistical analysis on the collected
information and; c) diagnoses the state of the patients based on the statistics [2].

Vestibular system is related to all other functional systems [3] of human body,
and effectively reacts to all mechanic, nociceptive or emotional changes. Also,
vestibulo-emotion reflex draws reflective changes of micro-movements around the
head in free standing position, through the constriction of muscles supporting the neck
in the skeletomuscular system [2]. It can be said that the anatomical structure of all
human species is essentially identical. Vestibular reflex about partial changes in the
state is identical in standard situations. The informative nature of vestibular system in
diagnosing various forms of pathological changes of the body enables a characteristic
analysis of human psychological state through the processing of information about
vestibulo-emotional reflex [1]. Using Vibraimage in actual diagnosis requires an
establishment of criteria on the parameters. Vibraimage reads out the signal changes of
the human organ systems.
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Not only human but also all organisms have the differentiated periodic processes
according to individual frequency characteristics. This periodicity affects a variety of
physiological processes that ensure the normal activity of the body organs, including
heart rate, body temperature, arterial pressure, cell respiration, and mitosis of various
cells [4, 5].

And the progress of these physiological processes is related to the state of the body
organ. The asynchronous cycle process is represented by two key indicators: frequency
and amplitude. It is possible to inform the psychophysiological state of a specific time
zone with a dynamic image that characterizes the frequency and amplitude of the
point representing movement. This method is possible because all major physiological
processes in humans have some correlation with each other.

In Korea, men must serve in the military for two years. Most Korean participants are
having a hard time in the army because they are in their late teens and early twenties.
There is a “drum club activities”, stimulating people’s positive emotion to improve
the effectiveness of healing using percussion instruments (drum), that is held for
2 hours every Friday at the Nonsan Training Center. Using the Vibraimage technology
solution, the emotional state changes of the participants were measured and the effects
were compared.

In this study, we analyzed the effectiveness of the drumming education and training
(Drum Club activities) by the accurate evaluation it through Vibraimage technology
measuring machine that uses a head micromovement reflex reaction. The human state
assessment includes the arithmetic expectation (average value) of micromovement
parameters, concentration, vitality and the various parameters provided by Vibraimage
technology.

In the past, biometric variability was usually used to identify cardiovascular
pathological aspects and study the reserved capabilities of body organ in the analysis of
heart rate variability [4]. The integrated diagnosis information of heart rate variability
parameter differs significantly from the vestibular system measurement information
made by biorhythm and vestibular activity. The heart rate variability is the main body
rhythm of the human organ, while the vestibular system is an important rhythm of
psychophysiology, and its function is mainly determined by the activities of other
functional systems.

Vibraimage technology physical models include the articles that was invented by
Viktor Minkin and N. Nikolaenko (2008) [1, 2], and the physical and thermodynamic
model in Vibraimage technology was based on research by Viktor Minkin and Libb
Thims (2008) [3].

Vibraimage method has a minimum correlation and records as many as 9 independent
psychophysiological parameters, characterized by 3 D motion movements in human
head. By the arithmetical processing for these 9 parameters, a single coefficient
that characterizes the human function state is determined, and the micromovement
parameter measurement is made up of Vibraimage technology. It consists of a standard
camera with low temporary noise and Laptop installed with Vibraimage technology
Application.
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2. Objective and Measurement method

2.1 Objective

For each subject, the psychophysiological parameter values measured by Vibraimage
technology (Mindin®) were obtained from two measurement testing group according
to the two conditions of the pre-training state and post-training state:

Condition 1 — pre-training state;

Condition 2 — post-training state.

This study is to compare the effectiveness by finding differences in meaningful
psychophysiological parameters measured from Vibraimage technology.

In the measurement stage, we detected the visual differences in Vibraimage
generated by Vibraimage technology and acquired the detailed measurement data in the
psychophysiological state using the digital image processing technique in Vibraimage.

2.2 Experiment and Analysis method

The method used in Vibraimage technology testing equipment is remote sensing,
non-exploratory, and does not apply any external radiation. There is no high/low
frequency electromagnetic field around the participant. The spatial distribution of
micromovement was measured on the surface of living objects (human) associated
with changes in the nervous muscle tremors in amplitude/frequency spectrum
and psychological emotional state. The measurement results are based on the
psychophysiological parameters provided by Vibraimage technology and the analysis
of measurement results using statistical processing to obtain numerical values of the
characteristics of the psychological emotional state of the person.

From the statistically reliable independence and by obtaining the results of the
study, it is to find the changes in the functional state between two groups.

The statistically recorded differences in Vibraimage parameters demonstrate the
functional, physiological, or emotional changes that are characteristic of the target
group.

In the analysis, human psychophysiological parameter average value M, mean
square deviation S, brain fatigue, concentration and vitality parameter were used on the
basis of the following parameters.

T1: Aggression parameter, T2: Stress parameter, T3: Anxiety parameter, T4:
Suspect parameter, T5: Balance parameter, T6: Charisma(Charm) parameter, T7:
Energy parameter, T8: Self-Regulation parameter, T9: Neutrocism parameter.

The above parameters have given the conditional names that conform to the various
emotional human state. It is not necessary to accept these names literally because
the individual parameter reflects the physiological aspects of the space and reflex
micromovement of head and are calculated according to a specific formula.

The individual parameter calculation formula from T1 to T9 is made according to
the micromovement characteristics so that the characteristics of the functional process,
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the motion energy, and all other characteristics generated in the body organs can be
reflected up to 100%.

The T1 to T9 parameters were selected to record all micromovement in the head.
The name of the individual Ti parameter represents the various psychophysioloical
characteristics according to Vibraimage application. The priority characteristic of all
individual parameters is the parameter determination formula, not the name.

2.3 Detailed Measurement

This healing program is conducting the drumming’s education and training and the
healing service through the healing effect program using drum, which is organized by
SEROTONIN Institute. The participants were 33 military soldiers (all male) recruited
in Nonsan Training Center. The average age of military soldiers was 23.8 years
(standard deviation 0.74). The military participants group had a training every week
with each session 2 hours for 12 weeks program at the Nonsan Training Center in
Nonsan city on November 2018. Two time measurements were performed at the
stage of ‘before-training’ and ‘after-training at 12" week’ in the drumming course.
The measurement environment was installed so that Vibraimage technology operated
by sitting across from one another between tester and participant. And its room was
illuminated by the light on the ceiling under the enough lightness. The camera on
Vibraimage technology was focused on the participant’s face, and the tester sat on the
other side of the participant so that the Laptop screen was not visible to the participant.
At the adjustment stage, the optimum amplification factor for the electrical channel
was set and was constant during the measurement period. The video at the time of
measurement was captured from a camera with 30 frames and, the measurement was
performed continuously for each participant. The measurement time was 1 minute for
each participant.

The participant was a stationary state and sitting in a chair and frontly on a laptop
pc (1.6 GHz, RAM 8 GB). Vibraimage technology equipped with camera (30 FPS).
In Vibraimage technology record, the background of the monotone was placed on
the back side of the participant to reduce background noise, and the head part of the
participant was displayed on the screen as a whole.

3. Measurement Result

For 33 participants, the status of the pre-training and post-training was obtained
using Vibraimage technology measuring system. The results of Vibraimage technology
were able to obtain data on the average value (M) for ten psychophysiological parameter
values (T1-T9), and concentration, and vitality.

The results of the statistical analysis of the data measured before and after
drumming’s education and training are shown on Table 1 and Fig 1.
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Table 1
The Effect of Drum-club Activities Program (N = 17)
Difference
Pre-test Post-test
Variables (pre-post) z p
M+ SD M £ SD M £ SD
Aggression 34.62 £ 8.82 33.82£7.06 0.79£8.23 -0.49 .619
Stress 26.76 £4.73 30.26 £6.95 -3.50+7.28 -1.72 .084
Anxiety 37.29 £ 3.90 29.13 £5.33 8.15+7.04 -3.38 <.001
Suspect 32.86 £ 3.00 31.06 £2.79 1.79+£4.03 -1.63 .102
Balance 68.64 + 3.81 64.61£4.79 4.02+7.62 -2.15 .031
Energy 18.04 £ 7.07 17.39+6.71 0.64+7.75 -0.21 .831
Charm 71.34 £ 11.60 68.08 + 14.62 3.25+£19.44 -0.49 .619
Self-regulation 69.74 £6.13 66.16 £ 7.80 3.58 +11.20 -1.15 .246
Neuroticism 24.06 £ 10.06 26.56 + 6.87 —-2.50 +13.80 -1.30 .192
Concentration 51.87 £ 27.33 53.59 £ 16.56 -1.72 -0.40 .687
Vitality 1.34 £ 0.46 1.31+£0.39 0.03+£0.45 0.1 .905
80
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Fig. 1. The Effect of Drum-club Activities Program
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Drumming training was not easy to adjust percussion sounds as a group activity, so
stress and neuroticism were slightly worsened before proficiency, but those were within
a normal range. But at 12th week, there was statistically significant improvement in
anxiety. Other parameters of aggression, suspect, and concentration were improved.

As a result, it was found that there was a important psychophysiological change
between the pre and post — training status of drumming’s education and training.

In addition, the study was able to clearly and objectively identify changes in some
functional states apart from the physiological, psychological, or emotional causes,
although the effects of durmming’s education and training vary slightly depending on
the characteristics of each individual soldier or military life with special hard training.
At 12t week, we found there was a long march just before drumming session.

4. Conclusion

By using Vibraimage technology, we were able to easily and quickly measure the
psychological emotional state of a person, and we were able to record changes in the
state of the person after the education and training of the drum as well as the normal
and quiet psychological emotional state of the person.

In the conducted study, the effectiveness of drumming’s education and training
was positive in various psychophysiological conditions and, the result proved to be
effective.

The differences between the two conditions are relatively marked by psychophysio-
logical parameters. The significant differences were so remarkable in Anxiety.

The degree of concentration increased and then, was improved as well. The
distribution of the negative emotion variation was decreased.

In addition, since the measuring device of Vibraimage technology is measured
by non-contacting method, it has been proven that it can be easily and conveniently
measured for the effectiveness analysis of drumming’s education and training.

At the same time, this study was able to objectively and efficiently identify changes
in all functional conditions apart from the physiological, mental, or emotional causes,
although the effects of drumming’s education and training differ slightly depending on
the characteristic of each soldier or military life.
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Information letter about the 2nd International Open Science Conference
Modern Psychophysiology. The Vibraimage Technology

DEAR COLLEAGUES!

The 2nd International Open Science Conference “Modern
Psychophysiology. The Vibraimage Technology” will be
held on June 25-26, 2019, 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, America, Russia, including, acad-
emies, research institutes, educational institutions and corporations researching, developing and
using vibraimage technology and systems will take part in the conference. It is supposed to con-
sider 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 inven-
tor and developer of the vibraimage technology, CEO of ELSYS Corp.

The conference will take place at the address: Sputnik Hotel, 36 Toreza Prospect,
St. Petersburg. Travel: Ploshchad Muzhestva Metro station, trolley bus 13, bus 123 to the
Gostinitsa Sputnik stop.

Opening of the conference is on June 25, 2019 (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 1, 2019. The working languages of the confer-
ence 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 sheet size
(210%x297 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 may be in any editor, preference is given
to MS Word 6.0/95-2000 and later; text font Times New Roman, size 12, paper of book orien-
tation, full justify alignment of paragraphs, automatic hyphenation. Pages should not be num-
bered. Left, right and top margins should be 20 mm, should have single line spacing, first line
indent 1 cm. The drawings should be in black and white. Formulas should be implemented
by the built-in MS Word formula editor or as embedded images and mast be within the text
file. Exclude auto formatting of nested lists. The title of the report should have center align-
ment, written in all caps, bold font style, without quotation marks, dots, and underlining. Under
the title of the report in s necessary to place the initials and surnames of authors, the name
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of the organization from which the report is submitted, the city, e-mail (typed in lowercase
letters). After 1 interval there is an abstract and after 1 interval there are keywords (no more
than 5) in italics. After 1 interval, all of the above is typed in Russian and English. The text
of the report in Russian and English is typed single space. References in the text are indicated
by numbers in square brackets. Formulas with indices and degrees, Latin designations in the
text of the report are typed two points larger and in bold. 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.

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 participat-
ing party. Invitation cards to the conference are not sent. We invite you to participate in the
conference and make presentations, reports and publications.

ADDRESSES:

TI0SC “Modern Psychophysiology. The Vibraimage Technology”.
Sputnik Hotel,
36 Toreza Prospect, St. Petersburg, Russia.

Organizing Committee:
ELSYS Corp.,
68 Toreza Prospect, St. Petersburg 194223, Russia.
e-mail: minkin@elsys.ru
Phone: +7-812-552-67-19.
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MHuoromnpoduibpHOe Tpennpusatue «Dicuc», EBpomneii-
ckas akaneMus ectecTBeHHbIX Hayk (EAEH), Pycckoe
6nomerprueckoe odmectso (PBO), denepanbubiit Menu-
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25-26 utona 2019 2. 2-10 Mexncoynapoonyio HayuHo-mexHu4ecKyo Kongpepenyuio
«CoBpemenHas ncuxogusuosaorusi. Texnonorusi Budopousodpaxkenus (Vibraimage)».

B pabote xoH]epeHIMN NPUMYT ydacTHe y4YeHble W crennanuctsl u3 Snonnun, Kopewu,
Kuras, Espomnsr, CIIA, PO B TOM umce, mpeacTaBistoniie GupmMsl, HAyIHO-HCCIIEI0BATETb-
CKHE MHCTUTYTHI, y4eOHBIC 3aBECHUS, UCCIEAYIONIHE, pa3pabaThIBAIOIIIE U UCIIOIb3YIONIHE
TEXHOJIOTHHU M CHCTeMbI BuOponzobpaxenus. [Ipeanonaraercs paccMOTpeTh BOIPOCH! TEOPUH
1 TIPAaKTHKHA NPUMEHEHHS TEXHOIOTUH U CHCTEM BUOPON300paXECHUS B PA3IMYHBIX 00TACTSIX.

ITpencenatens Oprrkomurera KoH(epeHIHH, H300peTaTens U pa3pabOTIUK TEXHOIOTHH
BHOPON300paKeHUs, 3aM. TUPEKTOPA NPEAIIPUATHS «DICHC» — Bukmop Munkun.

Kongepenyus nposooumcs no adpecy: rocrunuia «CrnyTHuky», r. Cankr-IletepOypr,
np. Topesa, x. 36. Ilpoe3n: cranuus merpo «Ilmomane MysxecTBa», Tpoieiidyc 13, aBro-
Oyc 123 no ocranoBku «I'octrHKIA “CIyTHHK Y.

Omgxpvimue kougpepenyuu 25 uona 2019 2. (émopnux) ¢ 10.00.

Marepuainbl Uisi BKIFOUEHHSI B IPOrpaMMy KOH(EPEHIIMH U OMYOJIMKOBaHUSI HEOOXOANMO
npeactaButh B Oprromuret He no3nHee 01 anpens 2019 2. Paboune s3bIKH KOHPEPEHIMN —
PYCCKHI U aHTIIMHCKUH.

MaTepI/IaJ'H)I MPEACTABJIIAIOTCA T'OTOBBIMU K Hy6HI/IKaHI/II/I TOJIBKO B 3JICKTPOHHOM BHUIC
BMECTE C HKCHEPTHBIM 3aKJII0UYEHUEM (CKaH) 00 OIMyOJMKOBAaHMM B OTKPBITOW NedaTu (is
y4gacTHUKOB 13 Poccuiickoit @enepannu) mo 3MeKTpOHHON mouTte 1o anpecy minkin@elsys.
ru c ykazanueM B Teme nuchmMa MHTK «CoBpemenHas ncuxopusnosorusi. TexHonorns
BuOpousodpaxkenus (Vibraimage)».

TpebGoBaHus kK MaTepHaNIaM:

1. Tekct moknama oobemMoM He Oosiee 5 ctpanul] hpopmatom A4 (210x297 mm), 3amosiHe-
HUE CTPAaHMIl PABHOMEPHOE, BUCSYNE CTPOKH HEXKEJIaTeIbHBI.

2. Csenenus 00 aBTOpax (TEKCT, B oTneiabHOM (aiine): Pamunus, ms (MOITHOCTHIO),
yueHasl CTeleHb, 3BaHUE, JIOJDKHOCTh, MECTO pabOThI, CIykKObl, TenedoH i CBS3H, alpec
JIEKTPOHHON IOYTHI.

TpebGoBaHus K 0POPMIICHHIO: TEKCT JOKIa1a MOXKET OBITh BBHITIOJIHEH B JTIFOOOM peIaKkTope,
npeanourenue otaactess MS Word 6.0/95-2000 u Boite, mipudt — Times New Roman,
pa3mep 12, opueHTanus KHI>KHAsI, BhIpaBHUBaHUE 1O mupuHe. CTpaHUIBI HE HyMEpOBaTh.
[Tons cnesa, cupaBa, cBepxy, CHU3Y — 20 MM, MEXKCTPOUHBIH HHTEpBAI — OJWHAPHBIN,
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nepBast cTpoka — oTcTyn 1 cM. PucyHku — B uepHo-0esiom Buge. @OpMYJIbI JODKHBI OBITH
BEITIOJTHEHBI BCTPOCHHBIM pefakTopoM (popmyr MSWord uimn B BHUIIe BCTPOSHHBIX PUCYHKOB
U JOJDKHBI HAaXOJIUTHCS B €AMHOM (Qaiiie ¢ TekcToM. MCKJIIYUTh aBTO(GpopMaTUPOBAHHUE
BJIOJKEHHBIX CcNUCKOB. Ha3zBaHue foKjIaja pacrnojaraercs Mo UEHTPY JIMCTa MPOMUCHBIMU
OyKBaMU JKHPHBIM MIPHPTOM 03 KaBBIUCK, TOUCK W momdepkuBanmii. [lox Ha3BaHUMEM H0-
KJIa/la CTPOYHBIMHM OYKBaMHU YKa3bIBAIOTCS WHHUIMAIBI U (aMUIMKM aBTOPOB, HANMEHOBAHHE
OpraHu3alii, OT KOTOPOW MpEACTaBIsCTCs NOKIa, ropoi, e-mail. Jlanee, uepes 1 uHTEpBa
pacrionaraercss AHHOTAIMA U 9epe3 | HHTepBal — KIII0YeBBIe cI0Ba (He Oojee 5-TH), BBIIEICH-
Hble KypcuBoM. Yepe3 1 HHTepBaJ Bce BbIIIEU3I0KeHHOE YKA3bIBAeTCH HA AHIVIMIICKOM
si3bIKe (111 JOKJIQJI0B HA PYCCKOM sI3bIKe). 3aTeM uepe3 | MHTepBall pacnoiaraeTcsi TEKCT
JOKJIaZia Ha PYCCKOM WJIM aHTITUICKOM s13bIKe. [[pHHIMArOTCS TOMBKO TOKIIABI, COOTBETCTBY-
IOIMe TeMaTHKe KOH(pepeHInH. TeKCTh JOKIalI0B HEe peaakTUpyioTcs. Pemenne o gomycke
JIOKJIaJIa K y4acTuio B KoH(pepeHmu npuaumaetcs OprkoMuteToM. [IpogonKuTeabHOCTh J10-
krmaga — He 6onee 20 muH. [IpeseHTanmu K JOKIAAy JOIDKHBEI ObITh 3amucanbl Ha USB Flash
Drive HakonuTene — ¢uienike.

W3nanue MaTepualioB U APYTUC OPraHU3aIMOHHBIC PACXObI IO MPOBEICHUIO KOH(EPCH-
uuu OprromuteT OepeT Ha ceds. [Ipoesn, mpokuBaHUe, TOCTUHUIA — 33 CUET YUaCTBYIOIICH
cTopoHsl. [IpuriacurensHble OUIETHI HA KOH(pEpPEeHIUIo He BbichUIatoTes. [lpucnamaem Bac
RpUHAMD yuacmue ¢ padome KOHGepeHyuu u bICMYRUMb ¢ 00KI1A0AMU.

AJIPECA:

MHTK «CoBpeMenHnas ncuxogpusuosiorus. Texnosorus sBuopounsodpaskenust (Vibraimage)».
Tl'octununa «CoyTHUKY,
r. Cankr-IletepOypr, mp. Topesa, 1. 36;

OprkoMurerT:

000 «MHoronpopUIEHOE TPEATPUATHE «DICUCH,
194223, Poccus, r. Cankr-IletepOypr, np. Topesa, 1. 68,
E-mail: minkin@elsys.ru
Ten. +7 (812) 552-67-19.
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