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TEXHONOIN’A BUBPOU3OBPAXEHWUA, 20 JIET CNYCTA

B. A. MuHKUH (minkin@elsys.ru)
00O «MHoronpodunbHoe npeanpuaTne «dAncucy, r. CaHkt-MeTtepOypr, Poccus.

Annomayun: B cmamve 0aemcs 0630p ucmopuu pazeumus mexnoao2uu 6UOPOU300padiceHus,
ananusupyiomes 00CMOUHCmMed U HedOCMAamKy MmexHon02ul 8UbPoOU306padcenus npu onpeoene-
HUU NCUXOPU3UOTI02UYECK020 cocmoanusa yenoseka. Onucarsl npumeHenls mexHoI02uu sudpo-
uzobpasicenus 01 OYeHKU Pa3IUYHbIX NCUXODUIUOIO0SUYECKUX COCMOAHUL, PACCMAMPUBAEmCs
KubepHemuyeckuii no0xoo K 4eno6eKy Ha 0CHO8e UsMepeHUll e20 UHPOPMAYUOHHO-IHEP2eMUECKUX
Xapakmepucmux.

Knrouesvie cnosa: Bubpousobpasicenue, 8ecmudyiapHo-sIMOYUOHANbHBLI PePIeKc, MeHCKaopo-
8451 pA3HOCMb, UHPOPMAYUOHHO-IHEPLEMULECKS WKALA, NCUXOPUSUOTOSUYECKOe COCMOAHUE

VIBRAIMAGE TECHNOLOGY, 20 YEARS AFTER

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

Abstract: The article gives an overview of the vibraimage technology history and theoretical
background, analyzes the development, the advantages and disadvantages of vibraimage technology
in measurement a person’s psychophysiological state. The application of vibraimage technology for
the detection of various psychophysiological states is described, a cybernetic approach to a person
is considered on the basis of information-energy characteristics measurements.

Keywords: Vibraimage, vestibular-emotional reflex, frames difference, information-energy
scale, psychophysiological state.

20 et — 3TO XOpoliee BpeMs sl IPOBEPKU Ha KUBYYECTh JIJIsl JIF000M COBPEMEH-
HOW TEXHOJIOTHH, TeM 00Jiee, YACTUIHO OTHOCSIIEHCS K HHPOPMAIIMOHHBIM TEXHOJIO-
rusM. 20 meT Hazaz eme He Obi10 KoMmanuii Google  Facebook, e mostBuics mep-
BbIli iPhone, HO yke TOSIBUIIMCH TIEPBbIE KapTUHKKH BHOpou30o0paxeHuit. S e Oyay
MOBTOPSTh HCTOPHUIO TOSIBJICHUS TEXHOJOTHH BUOPOU300paKEHHUS, OTHOCUTEILHO
ITOAPOOHO ONMMHMCAHHYIO B OJHOMMEHHOW KHUTE [1], a mocTapaioch mpoaHaTM3uPOBaTh
ee JOCTOMHCTBA M HEJIOCTATKH, OIPE/ICIISIONINE MEJICHHOE, HO BEpHOE pPa3BUTHE TEX-
HOJIOTHH, HAYMHAas C TIEPBOTO NIATEHTa Ha CIIOCO0 MpeoOpa3oBaHus n3oopaxeHus [2].
BosnbIiast 4acTh MPUMEHEHNUH TEXHOJIOTHHM BUOPOU300paKEHSI HAMpaBJieHa Ha UCCIIe-
noBaHue ncuxodusuosornaeckoro coctosaus (IIDC) genmoBeka, moATOMY KOMaHIa
pa3pabOTUYUKOB, UMEIOIIAasi B OCHOBHOM TeXHHUECKOE 00pa30BaHUE, BRIHYK/ICHA 3aHH-
MaThCsl HE CBOMM TEXHHUYECKUM JICJIOM, a BJI€3aTh B 00JaCTH MEUIIUHBI, PH3HOIOTHH
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1 ricuxoJioruu. Takue mpoOaeMbl He OCTAHABIUBAIN BBIIAIOIINXCS YYSHBIX MTPOILTBIX
JIET, KOTOpBIE, CAMH TOT'O HE 3Hasl, 3aJI0KUIIH TEOPETHIECKNE OCHOBBI TEXHOJIOTUU BH-
Opomn3o0paXkeHus. 3a mpoIIeanee BpeMsi MHEe ObUTO HHTEPECHO HaOII0AaTh, KaK MpaK-
TUYECKHE Pe3yJIbTaThl, ToJy4aeMble HOBOM CHCTEMOI, Bpozie Obl BIiepBhIe, B 21 Beke,
OKa3BIBAIKCH IIPEJICKa3aHbl U OMMCAHbl TCHHATBHBIMU YUYEHBIMHU MIPOIILIOTO, KOTOPBIX
sI CYUTAI0 HEOOXOIMMBIM MTEPEUNCITUTH TOMMEHHO, HAYMHAS C BEJTMKOTO APHUCTOTEIA,
YTBEPKIABIIIETO0, YTO KU3Hb — 3TO JIBMKEHHE. S| He MOTY B JJaHHOM CTaThe OMHCATh
BKJIAJ] K&XKJIOTO U3 BEJIMKUX YYCHBIX B TEXHOJOTHIO BUOPOM300paxKeHHs, TEM OoJiee,
YTO 3TO yXe OBIJIO CAENaHO paHee, MPOCTO MPUBOKY CCHUIKH Ha pa0OTHI KIACCUKOB
W CBSI3aHHBIE C HUMH PalOTHI 110 TEXHOJOTHU BHOPOM300pa)KeHHs, B TOM UHUCIE
H. M. Ceuenos [3, 1], Yapmz Hapsun [4, 1], U. I1. I1aBnos [5, 6], 3urmyna ®peiig
[7, 6], Kapn IOmnr [8, 6], H. A. bepumrreiin [9, 1], Hopoept Bunep [10, 5], Konpan
Jlopentt [11, 1], Mupa-u-Jlomec [12, 1], I'oBapa 'apauep [13, 6]. K coxanenwuto,
COBPEMEHHAsI HayKa UMEET MPEeUMYIIECTBEHHO y3KYIO CIlelHaIn3alnio, 1 B HACTO-
siIee BpeMsi MHE CIIO)KHO HA3BaTh MMEHA YUCHBIX, CHOCOOHBIX OOBEIUMHUTH B OJTHOM
TEXHOJIOTHH COBEPIICHHO Pa3InYHbIe HAyYHbIe HanpaBieHus. [loaTomy MHOTHE pa3-
PabOTKH IPUXOIUTCS JC)IaTh CAMOMY, 4TO ObLIO Obl a0COJIFOTHO HEAP(HEKTUBHO, ECITH
OBl y TEXHOJIOTHH BUOPOM300paKeHHS HE HAIIIOCH OBl HAYYHBIX CTOPOHHUKOB M MO~
BIDKHUKOB, TIO3BOJISIONIUX JOOUTHCS CYHIECTBEHHOTO MpOrpecca B TAKUX 00JACTIX,
KaK MaTeMaTHKa, MeTUIHA, (PU3HOJIOTHS U TICHXOJIOTHSI.

TexHu4ecKkoi OCHOBOM TEXHOJIOTHH BUOPOU300paKEHUS SIBISICTCS 3aj1a4a TOoJTyde-
HUSI MAaKCUMaIbHOW MH(OpMAaLMK O TIepeMEILeHHH 00BEKTa U 00paboTKe ero BUAEO
M300paKEeHUsI, ITyTEeM HAKOIUICHUS U 00pabOTKH MEXKaapoBol pasHHUIlsl. K coxxaire-
HUIO, @ MOXET U K CHACTBIO, JIJIsI TEXHOJIOTHH BUOPOU300pakEeHHUs TEPMUH «IOJTyYEeHNE
MaKCUMaJIbHOW MH(OpMAIU» 3aBUCHT OT ITOCTAHOBKH 33J]aud M OT CaMOro OOBEKTa.
VY ynraTens ckopee BCEro BOZHUKHET BOIIPOC — MOYEMY YCIOKHEHUE U HEOTpeIesIeH-
HOCTB 32/1a41 MOKET OBITh CHAaCThEM JUIS TEXHOJIOTHH BHOpou3o0paxenus? /la moromy
4T0, ecu Obl He OBIJIO MHOXKECTBA OOPATHBIX CBsI3eH MeXAy (HDU3UOIOTUUECKUMHU CHU-
CTeMaMHU YeJIOBeKa U OTPaHUYEHH y TEXHOJIOTHH BUOPOU300pakeHUs, TO OHA ObI IIpe-
BpaTWiIach B YUCTO TEXHUUYECKYIO 3a/1a4y THIA WACHTU(PHUKAIINN JTMIHOCTH 110 U300pa-
KEHUIO JIuIa. B 9TOM ciydae y ManeHbKOH KOMITaHUHU «DJICUC» He ObLIO Obl HUKAKOM
BO3MOYKHOCTH KOHKYPHPOBATh C TUTAHTCKMMHU TEXHUYSCKMMHU KOMIIAHUSIMHU C HEOrpa-
HUYeHHBIME pecypcamu Tuna IBM, Google nimi NEC. MeHHO rieonornyeckast Ciox-
HOCTb PEIICHU 3a/1a4yd, a BO MHOTHX CIIydasx €€ HeONpPEeIeIeHHOCTh, He MO3BOJIIET
yKa3aHHBIM TEXHUYECKUM TUraHTaM PEeIIUTh Bce MPpobiIeMbl OBICTPO 1 KayecTBeHHO. He
ciryqaiiHo monbiTka Google penmTs BOPOCH! OPEIeIeHUs ICUX0PHU3UOIOTTIECKOTO
cocrosHUS B ipoekTe Google Glass moTepriena moTHBIH IpoBal.

C ogHOU CTOPOHBI, ISl HHOOPMAITMOHHBIX TEXHOJIOTHIA, PEACTaBUTEIEM KOTO-
PBIX SIBISIETCS TEXHOJIOTHA BUOpouszoOpaxkenus, 20 neT — 3To orpoMHblii cpok. Ho,
C IPYroil CTOPOHBI, IS MCUXO(DHU3HOIOTHIECKUX TEXHOJOTHH, MPEJICTaBUTEIEM KO-
TOPBIX, TAK)KE 0E3YCIIOBHO, SIBISIETCS] TEXHOJIOTHS BUOpon300paxenus, 20 et — 3To
Hu4TOo. PaboThl mo dusuke u MeTtadusuke, HamMCaHHBIC APUCTOTENIEM MTPUMEPHO
2500 net Ha3an, KacaroUIUMecs PACCYXKICHUH O YEIOBEUYECKOM MpUpole, OCTalTCs
aKTyaJbHBIMH W Ha CETONHAIIHUN JI€Hb, a THIOJOTHUA JUYHOCTH U TEMIIEpaMeHTa,
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npemioxkeHHas [ unnokpatom npumepHo 3a 100 et 1o padbot ApucToTens, sBIsIeTCs
OCHOBOH OOJIBIIMHCTBA COBPEMEHHBIX NCUXOJIOIMYECKUX M NCUXO()HU3HOIOTHIECKUX
knaccudukanuii. Bce TeXHONIOTHH, CBA3aHHBIC ¢ U3YYCHUEM JINYHOCTH W TTOBEICHUS
YeNoBeKa Pa3BUBAIOTCS HE CTOJIb OBICTPO, KaK Kilaccudeckre HHPOPMALMOHHBIC TEX-
HOJIOTHH, OCHOBAHHBIC TOJIbKO HAa TEXHUUYECKUX M (U3NUECKUX MPUHLUIAX PaOOTHI.
Bo3M0XkHO, ¥ 3TO SABIAETCS MPUUMHON OMNpEaeIEHHON HETOPOIIMBOCTH PAa3BUTHS
TEXHOJOTHH, XOTsI HApsIy ¢ OObEKTHBHBIMU NPUYUHAMH TaKOW HETOPOIUIMBOCTH,
HaBEpHSKA, CYIIECTBYET M LEJNbIH psAll CyOBEKTUBHBIX MPUYHH, MPEHSTCTBYIOMINX
YCKOPEHHOMY Pa3BUTHUIO JAHHOW TEXHOJIOTHH.

OnHOM U3 TaKNX CyObEKTHBHBIX TPUYNH, TOPMO3SIINX Pa3BUTHE BUOPOM300pake-
HUSL, SIBISICTCSI POCCUHCKOE MMPOUCXOXKICHIE TEXHOJIOTUH BUOPON300paKEeHUS U Majoe
KOJIMYECTBO AHTJIOS3BIYHBIX MyOJUKALMHM M0 AaHHOW TeMe. S Hazeroch, uTo myOuu-
karus KHUT Vibraimage [14], a takxke Vibraimage and Multiple Intelligences [15]
Ha aHTJIMICKOM W psija CTaTed B aHTJIOS3BIYHBIX JKypHAJIaX HECKOJIbKO M3MEHUT
CJIO’KMBIICIOCS CUTYAIMIO, TaK KaK MHTEPEC K TEXHOJIOTUH BUOPON300paKeHHS exkKe-
rOJHO HEYKJIOHHO YBEJIMUYHBAETCSl BO BCEM MHpPE, HECMOTPSI Ha Majloe KOJIUYECTBO
AHTIIOSI3BIYHBIX MyOuKanuid. UTo e BBIAAIOMIETrocs MPOU30IUIO ¢ TEXHOJIOTHEH
BHOpom300pakeHus (Wiu mpoie BuOpoii) 3a nocienuue 20 ner? Tem Oonee, 4To KO-
MaHa «DJICUC» OCYLIECTBIISIET OOHOBJICHUE NMPO()ECCHOHATLHON BEPCUH ITPOrpaMMBbl
Vibraimage PRO ecnu He exxeTHEBHO, TO HE MEHEE ABYX pa3 B HEACIIO, CIEI0BATEIb-
HO, KOJTMYECTBO TEXHHUYECKUX OOHOBJICHUH MPOrpamMMEBI 3a 3TOT MEPUO]T MPEBBICUIIO
1000 Bepcuii. OgHako, MO-KPYIHOMY, 3HAaUUMbIX U3MEHEHUI B MporpamMmax He Tak
MHOTI'0, K&KJ0€ 3HAYMMOE U3MEHEHHE 1aeTCsl IOTOM, KPOBBIO pa3pabOTUMKOB U Iepe-
CMOTPOM TJIO0aTBHBIX TCOPUH U MICUXOPUIUOTOTHYECKIX KOHIICTIITHH.

[IpakTuuecku cpasy mocie Bbixoja MoHorpaduu [ 1] ObU10 OTKPBITO, YTO OCHOBHOM
MPUYUHON BHOPON300pakeHUs YEIOBEKa SIBISETCS. BECTUOYIISIPHO-IMOLIMOHATIBHBII
pediexc (BOP) [16]. Hamnune Takoro mpuoOpeTeHHOTO peduieKca, CBSI3BIBAIOIICTO
MCUX0(HU3HOIIOTHYECKOE COCTOSHIE YeTI0BEKa ¢ Pa0OTON MBIIII] LIIEH, TI03BOJISIET CUH-
TaTh BUOPOU300pakeHUE TAKUM K€ (PU3UOJIOTHUYECKUM IIapaMeTpOM YeJIOBeKa, Kak
KO’KHO-TaJIbBAHMUECKAsl PEaKLKsl, YaCTOTa CEPACUYHbIX COKPALICHUH WM apTepHallb-
Hoe nasienue. [Ipu atom, ncuxodusnonorndeckas naGpopMaTuBHOCTE BOP, a 3HaunT
1 BUOpOM300paKeHHsT OKa3bIBACTCS BBIILIE, YEM IPYTUX (PU3HOIOTHIECKUX CUTHAIIOB,
B CHJIy TOTO, YTO pe(aeKCHON paboTOM MIEHHBIX MBILII MO MOIACPKAHHUIO I'OJIOBbI
B BEPTUKAJIHHOM COCTOSHUH YIpaBIsSeT BECTUOYJIISIpHAsI CHCTEMa, a OHa 0oJjiee dyB-
CTBHUTEJbHA K JIIOOBIM OTKJIOHEHUSIM OT PaBHOBECHsI (B TOM YHCIIE YMOLHOHAIBLHOTO),
4yeM Apyrue GU3NOJOTHYECKHE CUCTEMbI YEIOBEKa, TAKME KaK: KOXKHAsl, CepleYHO-
cocyucTas, apixarenpHas u 1p. dusznyeckoe noHUMaHue (PU3MOIOTHUECKUX IPUUUH,
OTIPEACISIONINX MCUXO(PU3HOIOTHUECKYI0 HHPOPMATUBHOCTh BUOPOU300paKeHHUS,
OKa3bIBACTCSI HEOOXOIUMBIM UIS TIOBBIILICHUS TOYHOCTH OMNpeaesieHus ncuxodusno-
JIOTHYECKOTO COCTOSHUS UesoBeKa. V3 MeTpoaoruy u3BeCTHO, YTO TOJIBKO IPH ITOHH-
MaHHH XapakTepa U3MEHEHUs U3MepsieMol (GU3NIeCKOi BETMUYNHBI MOXKHO JOOUTHCS
MaKCUMaJbHOH TOYHOCTH M MHUHHMAJIbHOW TOTPEIIHOCTH M3MepeHuil. beccmpbicieH-
HO IIBITaThCA U3MEPHUTH NEPEMEHHOE HAIPSDKEHHE BOJBTMETPOM ISl IOCTOSIHHOTO
Toka. [loaToMy nmoHMMaHue UCXOAHBIX (PU3NUECKUX U (PU3MOJIOTHUECKUX IIPOLIECCOB,
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MPOUCXOIAIINX B YETIOBEYECKOM OpraHU3Me, O3BOJISIET OCYIIECTBIATh X PACKOIHU-
POBKY M OIpPEIEIATh 3MOLMH, HACTPOCHHUE, 3a00JE€BAaHUS U Ja)Ke MBICIH YEJIOBEKa,
aHaIM3UPYsT MUKPOTIEPEMEIIICHHS eTo TroJoBEl. [ToHMMaHue TOro, uTo QUKCUpyeTCs
BOBCE HE UyJI0, 2 HOpMaJIbHBIN (pr3nosornyeckuii pedaexc mo3BoisieT CBeCTH o0pa-
00TKy BUOpON300paskeHHsI K U3BECTHBIM (PU3NUECKUM M KHOEPHETUUECKUM IPOLIEC-
caMm. OCHOBOTIOJIOKHUK COBpeMeHHOM knoepaeTrnkn HopoepT Bunep mucain [10], aro
«IOTPAaHUYHBIE 00JIACTH HAYKW OTKPBIBAIOT Tepes HaJyiexkKalle MorOTOBICHHbIMH
UCCIIEJIOBATEISIMHA OOraTeiine BO3MOKHOCTHY ... KHUCCIIEIyEeMbIe C PAa3HBIX CTOPOH
YUCTOW MaTeMaTHKOM, CTATUCTHKOHN, DIEKTPOTEXHUKON M HEHPOPU3UOIOTHEH.
OObenMHeHne 3HAHUN W3 Pa3IHYHBIX HAYK B €MHBIA MPOIYKT MPEJICTABISCT CYIIe-
CTBEHHYIO CIJIO)KHOCTB JJIs JIF0OOOTO KOJUIEKTHBA, BuHep cetoBai, uto B 1948 roay
«HayKa CTAaHOBHTCS BCe 0oJiee JeJIOM CHELHUaTUCTOB, 00JIACTH KOMIETCHLIUN KOTO-
PBIX OOHAPY’KUBAIOT TEHICHLUIO KO BCE OOJIBIIEMY CYKEHHIO» U YK€ HET HIMPOKHX
y4ueHHBIX ypoBHs ['aycca, @apanes u JlapBuna, koTopsie Obl1H B 19 Beke. B Hame
BpeMsl IPUXOJUTCS COXKAJIETh, YTO OTCYTCTBYIOT y4yeHble 20-ro Beka ypoBHs Bune-
pa, llenona u IlaBnoBa, KOTOpbIe MOTYT OOBEIUHUTE PA3IMYHbIC HAYKH U B3IJISABI
B €JIMHYIO TCOPHUIO U MpaKTU4ecKoe perieHue. [Ipu aToM, st cCUnTAIO0, YTO TEXHOJIOTHSI
BUOpOM300paskeHMsI, 0JJHa U3 HEMHOTHX TEXHOJIOTHH 21 Beka, KOTopasi yCIeuIHo 00b-
€AMHSAET CTOJb PA3IMYHbIC HAYKHU B OJHOM IIPaKTHYECKOM pemeHun. OgHaKo, 3Ta
LIMPOTa IPUMEHEHUH BUOPOU300pa)kEeHUsI TAKXKE SIBJISETCS ONPENEIEHHBIM TOPMO30M
Pa3BUTHS TEXHOJIOTHH, TaK KaK HE MO3BOJSET CKOHIIGHTPUPOBATH YCHIIUSI PA3BUTHUS
MPOAYKTa Ha OJTHOM HaYYHOM M MIPAKTUYECKOM HAIlPABICHHU.

CrenyromyM 3Ha4UMbIM L1arOM B Pa3BUTUH TEXHOJIOIMH BUOPOM300paKEeHUs, yiKe
HAIIIE/IINM CBOE OTPaXKEHUE B TIPOTrpaMMe, CTajl EPECMOTP TOAX0/1a K ONPEICIICHHIO
TEKYILEro NcuXo(U3nOJIOrHUECKOTO COCTOSIHUS YenoBeka. Mcropuueckn Bce napop-
MaTHBHbIC (PU3MOJIOTNYECKHE CUTHAJIBI [10JyYalld B BUE BPEMEHHBIX 3aBUCUMOCTEH,
HaTpuMep, JIEKTPOKAPANOTrpaMMa, dHIledarorpaMmma, CUTHAIIBI C IATINKOB JIETEKTO-
pa joxu U T.1. EcTecTBEeHHO, 4TO TIpU pa3pabOTKe MEPBBIX CUCTEM BHOPOU300paKeHHUS
MCIIOJIb30BAJICSl AaHAJIOTUYHBIN MPUEM, CTPOHIIMCH U aHAJTU3UPOBAJIUCH BPEMECHHBIC
3aBHCHUMOCTH CUI'HAJIOB BUOPOM300paKEHUSI — aMIUIUTYAHOTO, YaCTOTHOTO, ITapaMe-
TPOB CUMMETPUH U 00paboTku. OIHAKO, ATUTENbHBIC YKCIIEPUMEHTHI H TIOUCKH Tapa-
METPOB 3P PEKTUBHOTO OTOOPAKEHUS MICUXOPUIUOTOTHYECKOTO COCTOSHUS YeIOBEKa
MOKa3aJiy, 4To Hanbosee NH(OPMATUBHBIM ABISIETCS] OTOOpaskeHHE TICHXO0(PU3NO0IOTU-
YEeCKOT'0 COCTOSIHUSI B KHOSPHETHYESCKHX MIKaaX HHpopManus-sHeprus. UHTYUTHBHO
BBIBOJI 00 3TOM ciesiaH B 3akitodeHuu monorpaduu B 2007 roay [1]. [Hocnenosa-
TEJNBHOE PAa3BUTHE HH(POPMALMOHHO-IHEPIeTHIECKOr0 MOAX0/1a K ONPEACTICHUIO TICH-
X0()U3HOIOTUYECKOTO COCTOSIHUSI YeJI0BEKa MIPOUCXOIMIO BO MHOTHX ITyOIMKalMAX
JI0 HacTOsAIIEero BpeMeHu [6, 17, 18], B KOTOPBIX pa3BUBaeTCs Hay4YHOE 0OOCHOBAaHHE
JAHHOT'O MOAX0Ma, XOTSI caMa MWHPOPMAIlMOHHO-IHepreTHYecKas (IICUX0-dHepreTh-
Yeckas) quarpaMma M3MEHEHHUs MCUX0(pU3UO0I0OrHUECKOI0 COCTOSIHUS CYIIECTBOBaja
1 B 00JIee paHHHUX BEPCHSX ITPOTrpaMMbl. BO3MOKHO, IpoH301Ie/IIee He JIeJIaeT YeCTH
aBTOPY W pa3pabOTUMKy TEXHOJOTHH, TaK KaK OOJBIIMHCTBO PE3yJIbTAaTOB, MOJyUCH-
HBIX B TEXHOJOI'MU BHOPOM300paKeHHUsI, CHauajaa HaOII0AAI0TCs SKCIEPUMEHTAIBHO
U TOJIbKO IOTOM HaxOZsT TeopeTudeckoe o0ocHoBanue. Ho y kaxaoro yenoBeka cBOu
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OTIpe/IeIICHHBIC JOCTOMHCTBA U HEJIOCTATKH, CIIOCOOHOCTH YEJIOBEKa TAKXKE MOXKHO
OTIPEJICNIUTH C TIOMOIIBIO TEXHOJOTUN BUOPOM300paKEHUS, PO ITH IKCIEPUMEHTHI
Ha ceOe 1 Apyrux pacckazano B MoHorpadwuu [6]. Uto kacaercss mnHGOPMAIIMOHHO-
SHEPreTUYECKON TuarpaMMbl MPEACTABICHUS MICUXO(DU3NOIOTHYECKOTO COCTOSHUS,
TO €€ MPUMEHSIEMOCTh 3HAYUTEIbHO YBEJIMYHMBACTCA B TOCIEIHUX BEPCUAX TPO-
rpaMM BHOPON300paskeHHS, 0COOCHHO B MPUIIOKEHUSIX, KACATOIITIXCS TSTEKITHH JIKH,
CITOCOOHOCTEH, MHOKECTBEHHOT'O MHTEIIJIEKTA M IMCUXOJIOTUUECKOTO TECTUPOBAHMUS.
CrnemyeT OTMETUTh, YTO Mepexo K MH(PpOPMAIIMOHHO-YHEPIeTHYECKOM IKAJIe U JHua-
rpamme omnpexaenennst [IOC oTkpbIBaeT HOBBIE ITyTH UCCIIEIOBAHUS CO3HAHMS, T10-
BEJICHUS M JTMYHOCTH YEJIOBEKA HE TOJIbKO JJIsi TEXHOJOTHH BHOPOM300PaKEHUs, HO
U JUI JPYTHX NCUXO(U3UOJIOTHYECKUX TEXHOJIOTHH.

[loxxany#, 3Tu nBa ocHOBHBIX HampasieHus (BOP u I-E) onpenensnu nayunoe
pa3BUTHE TEXHOJOTHH BHOpom3oOpakenus 3a mociegaue 10 get. [Ipu sToM, ObLTO
MPOBEJCHO OOJIBIIOE KOJTMUYECTBO MPHUKIIAIHBIX HCCIIEJOBAHUN M Pa3padoOTOK, Kaca-
IOIIUXCSL PA3JINYHBIX MPUMEHEHUH TEXHOJOTHH BUOPOU300paXKEHUS, B TOM YHCIIES
B MenunuHe [19], mpuiokeHusX 11t MOOMIIBHBIX TenedoHoB [20], mpodopueHTariu,
o0pa3oBaHMH, COIIMOJIOTHH [ 18] U HayYHBIX UCCIICIOBAHUSIX MICUXO(PH3UOIOTHIECCKO-
IO COCTOSIHUS uesioBeKa [21], 0coOOeHHO Kacaromuxcsi paboThl HA OMACHBIX 00BEK-
tax [22]. s Hay4dHBIX HCCIIEOBAaHUN OBLIO MPOBEJICHO COBMEIICHHE O] HHTEP-
(heiicoM OHOI TIporpaMMBI CUTHAIOB BUOpOM300pakeHUs, dIEKTpoIHIIepanorpada,
MyJIbCOMETPHUM U JATUYNKOB MOOHMIILHOTO TeliehoHa (aKCEIePOMETPOB, THPOCKOIIOB,
MEMS), 4T0 M03BOJMIIO HCCIEIOBATh B3aUMOCBS3b MEXaHUYECKUX BHOpaIuil ro-
JIOBBI YeJIOBEKa C paboTO# Apyrux (U3MOIOTHIECKUX CHUCTEM, U TOJIYYUTh €IUHBIH
MOIIIHBIN HHCTPYMEHT ISl IPOBEACHUS HAYUHBIX HCCIeA0BaHMN pa3iandHbix [1DPC.
Kpome Toro, B mporpamMmme nosiBUIach HOBas BKJIAKa, TO3BOJISIONIAS OLCHUBATH B3a-
MMHYIO KOPPEJSAIHUIO UCCIeNYEMBIX (PM3HOJOTHYECKUX CHTHAJIOB. DTO KacaeTcs He
TOJIPKO CUTHAJIOB W MapaMeTPOB BUOPOM300paKCHHSI, HO U CUTHAJIOB, MOIYYaeMbIX
C BHEIIHUX YCTPOMCTB. Takoi moAXo.l MO3BOJIUI 3KCIEPUMEHTAIbHO NOATBEPIUTD,
YTO MEXaHWYECKUE BHOpAIMK W MapaMeTpPhl IBUKEHHS MOXKHO OIPENesaTh pa3ind-
HBIMH METOJIaMH U TIPAKTUIECKH U3MEPATH KOPPEISAINIO B paboTe pa3IndHbIX (PH3NO-
JIOTUYECKUX CHUCTEM YeJIOBeKa.

OCHOBHBIE MPAKTUYCCKUE JIOCTHIKEHUS MCIIOJIb30BAHMS CUCTEM BHOpOM300pake-
HUS 32 BpeMsi, MIPOIIIEIIee ¢ BEITyCKa MepBoi MOHOTpaduH, CBA3aHbl 0€3yCIOBHO
C MpUMEHEHHEeM BHOPON300paxeH st B cucteMax Oe3omnacHoct. Hanbonee kpymHbIM
Y MacCOBBIM IPOEKTOM OBLIO MCIIOJIb30BAHUE CUCTEM BUOPOM300pakeHUs BO Bpe-
M3 ipoBeAeHust Onumnuaasl B Coun B 2014 rogy st KOHTPOIS BCEX MOCETUTENEH
OIMMIUACKUX UTP W BBISBIEHUS MOTEHIIMAIBHO OMAcHBIX JudHOCTel. [lo cBOoeMy
Maciitady npuMeHeHus (0koso 250 CUCTeM U MECT KOHTPOJIs, 00bESIUHEHHBIC B OJHY
CEeTh) cHCTeMa BHOPOU300paKeHUs MPEB30IIIa BCE U3BECTHBIC HA JIAHHBI MOMEHT
aHAJIOTH ¥ TIOKa3aia JIOCTOWHYIO TOYHOCTH (BHIe 90%) omnpenenenus ncuxodusmo-
JIOTHYECKOTO COCTOSTHUSA. [10 MOTydeHHBIM TaHHBIM BEPOSITHOCTH OMIMOOK BEISIBICHUS
MOTEHIIMATIBHO onacHbIX nmocetuteneit cocrapunu FAR = 0, FRR < 10% npu koHTpo-
Je 0K0J10 3 MiH. nocetuteneit [23]. Ilpu 3ToM BpeMsi KOHTPOJISL OJHOTO YEJIOBEKa He
npeBbimano 10 cexyHa, a caM KOHTPOJIb ObLT JUCTAHIIMOHHBIM, OECKOHTAKTHBIM H IS
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MOCETUTENICH HUYEeM HE OTIMYANICS OT paObOThl OOBIYHBIX CHCTEM BHICOHAOIIOACHUSI.
[Tpu moxroroBke k Onumnuazae OblIa IPOBEACHA 3HAYUTENBHASI TOATOTOBUTEIIbHAS
pabota 1Mo ycTaHOBKE M OOCITYKMBaHUIO CHCTEM BHOPOM300paXkKeHNs U 00yUEHHUIO
nepconasia. O0cay)KuBaHUe cUCTeM BUOpou3oOpaxeHus B Coun OCYIIECTBIISIIOCH
MEPCOHAIIOM, COCTOSAIMM U3 okosio 1000 denoBek, Ipu 3TOM €ro o0y4eHue mpoBo-
TITOCh He OoJiee MecsIa.

[IpakTHueckoe UCIONb30BAHHE CUCTEMBI BUOPOU300paKeHHsI B KAUeCTBE CPECTBA
TEXHUYECKOTO NpodailiMHra oKa3auo BEICOKYIO AP (EeKTUBHOCTD, TAK KaK 00CITyKUBa-
HHE CHCTEMBI IIPOCTO M MOHATHO, a Pe3yJIbTAaT KOHTPOJIS OTIIMYAaeTCsl OObEeKTUBHOCTHIO
¥ CTaOMIIBHOCTBIO B OTVIMYUH OT KOHTPOJIS, IPOBOIUMOTO denmoBekoM. CiemyeT 0cobo
OTMETHUTb, YTO 3a7a4eli CUCTEMbl BUOPOU300paKeHHs U JIIOOO0M IPyroi CUCTEMBI TeX-
HUYECKOTO NpodaiiiiMHTa SBISETCS, TIPEXKIE BCEro, Cy)KEHUE TIOTOKA IT0J03PEBACMBIX
JUISL TIATEITLHOTO KOHTPOJISA, a HE NCKIIIOUEHHE Tcuxoiora-npodaiinepa u3 nporecca
KOHTpPOJIs. IMEHHO Tako# mojxoj 1mo3BojsieT 3Pp(PEKTUBHO HCIOIb30BaTh CUCTEMBbI
BUOPOM300paXeHUs 1JIs1 BBISIBIICHHS MOTCHLIMAIBHO OMACHBIX JIML B CHCTeMax 0e3-
omacHOCTH. [Ipu 3TOM J0IDKEeH OBITH pa3paboTaH 00S3aTEIBHBIN PETJIAMEHT, OIpe-
JEISIONIMHA ISHCTBHS MepcoHalia B cirydae 0OHapyKEeHHUsI MOTEHIIMAIBLHO OTIACHOTO
4eJoBeKa. BTopas cTyneHs moBeJeHYeCKOro0 KOHTPOJISI TAKOTO YeJIOBEeKa TaK e MOKET
OCYIIECTBIIATHCS C MPUMEHEHHEM CHCTEM BHOPOM300paKeHUS, HO TIPH STOM TILIATEIIb-
HBII KOHTPOJIb BBISBJIEHHOTO YEJIOBEKa MOKET HMPOBOAUTHCS B CIICIIMAIEHOM MECTE
u OoJiee UIUTENBHOE BPEMs, YTO HE CO3JaeT MOMeX JJIsi OCHOBHOTO MOTOKA JIO/ICH.

OKcIuTyaTalusi CUCTEM BHOPOM300paKeHUs! [UIsl BBISIBICHUS TOTEHIIMAIBHO OIac-
HBIX JIIOJICH Ha OXpaHsSEMBIX 00BEKTax IMoKasasa, 9To 3 ()EKTUBHOCTD MPUMCHEHHS
TAKO! CUCTEMBI BO MHOTOM OIIPEAEIIAETCS €€ MPABUIBHON YCTAHOBKON M IIPOEKTHU-
POBKOI 00BEKTa € y4eToM TpeOOBaHHH MO yCTaHOBKE CHCTEM BHOPOM300pakeHusI.
Jst Omamnmazst B Count ObUT pa3paboTaH TUIOBOW MPOEKT MaBHIbOHA JUIsi KOHTPO-
JIsl TIOCETUTENICH, YTO MO3BOJHIIO UCIIONB30BATh CTAHAAPTHBIC HACTPOWKH CUCTEMBI
BUOPOHM300pakeHUs], MPAKTHYECKH, BO BCEX MECTaX KOHTPOJISL.

Haunbonee wactoii ommnOKoil monp3oBarencii cucTeMbl BUOpOU300pakeHUs sIB-
JsieTcs ee MPUMEHEHHEe CO CTaHAAPTHBIMHM HACTPOHKAMH B YCIIOBHAX, TPEOYIOIINX
NMPpUMCHCHUA CHCHUAJIBHBIX MHAWBUAYAJIbHBIX HACTPOCK, paSpaGaTbIBaeMBIX non
KOHKpETHBIE yCIoBuUs npuMeneHus. [IpakTruka nokasasna, YTo UCIOJIb30BaTh CUCTEMY
BUOPOM300paKEeHUS JUUISl BBISIBJICHUS TIO03PEBAEMbBIX MOXKHO M B OUEHB CIIOKHBIX
YCIIOBUSAX, €CIIM HACTPOWKH CHCTEMBI OCYIIECTBICHBI MPaBUIbHO. it 00yueHns
MoJib30BaTeNlel cucteM BHOpon300pakeHus1 pazpaboTaHa crienuaibHas mporpamma
Y BBEJICHA CHCTEMa CepTU(HUKALIUH MTOTb30BATEICH.

B uem jxe 3akirouaeTcsi OCHOBHOE IPEHUMYIIECTBO TEXHOJIIOTHH BHOpOM300pa-
JKEHUsS HaJl IPYTUMHU TEXHOJOTHIMHU NCUXO0(U3noIorndeckon aerexuuu? [pexie
BCEro B HEOTPaHWYEHHOM 00BbeMe BXOAHOH nH(popManuu 00 00beKTe UCCIeIOBAHUS.
3TO MO3BOJISIET MOCTOSHHO HApAIIUBATh MOIIHOCTH NMPOrPaMMHOI 00paboTKH | J10-
GaBJ'ISITB HOBBIC aJITOPUTMBI OJTHOBPEMCHHO C Pa3BUTUCM TEXHHUYCCKOI'O IIpOrpecca,
YBEIMYEHUEM MOITHOCTH MPOLECCOPOB U YIYULICHHEM KauyeCTBa TEJICBU3MOHHBIX
kamep. [TocTrosiHHOE HapamMBaHHE MPOTPAMMHOM 0OpaOOTKM OTKPBIBAET MPaKTH-
4eCKH OCCKOHEYHBIC BO3MOXKHOCTH MO Pa3pabOTKe HOBBIX NMPUMEHEHHH CHUCTEM
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BUOpOM300pakeHus1, a TOJTy4aeMble HaAYUYHbIC Pe3yJbTaThl HCCIEIOBaHUs TICUXO(DH-
3MOJIOTHYECKOTO COCTOSHUS YeJIOBEKa MO3BOJISIIOT HA HOBOM YPOBHE paccMaTpUBaTh
¢n3maeckue 1 HHPOPMAITMOHHBIE TICUXO()U3UOIOTHYECKHE MPOIECCHI, TTPOUCXO IS~
LII1€ B YEJIOBEKeE.

OcHoBHOH TPOOIEMOIi TEXHOIOTHH BUOPON300paKeHUS SBJISIETCS] OOJIBIIOE KOJIU-
4ecTBO OOPATHBIX CBS3EH MEXKIy HCIOJIb3YEMBIMH RJIEMEHTAMH U OOJIbILIOE KOJIUYe-
CTBO BHYTPEHHHX HACTPOEK, 3aBUCSIINX OT ITHX CBA3EH M BHEIIHUX YCIOBHUH.

ABTOpY CJIOKHO OLIGHHUTH CBOE cozjaHue. Tem Oojee, 4TO OHO ceilyac KUBET
CaMOCTOSITENIbHON KHU3HBIO, YCICIIHO Pa3BUBASICh B Pa3HbIX CTPaHax U HalpaBJICHU-
sx. [To-moemy, kak u Bce 20-JIeTHHE, TEXHOJIOTHS BUOPOU300PaKEHHUS JOCTATOYHO
MOJIO/Ia, MOJIHA CHJI M IIJIaHOB Ha Oynyimiee. Xo4yeTcs HaAeaThbCs, YTO TEXHOIOTHS
BUOPOM300pakEeHUSI CMOXKET CTaTh TI00aTbHON TEXHOIOTHEH, KOTOpast U3MEHUT MUP
K Jydmemy. s 3TOro y Hee ecTh ONpEeAeICHHbIC 3a0aTKU U BO3MOXHOCTH. UTOObI
9TO MPOU3OIILI0 HEOOXOAMMO MPOAOIIKATh PA0OTY HaJl TEXHOJIOTHEH KaK aBTOPCKOMY
KOJUICKTUBY, KoMranuu «ncucy, Cankr-IlerepOypr, Poccusi, Tak 1 MHOTOUHMCIICH-
HBIM IapTHEPaM, 3aUNHTEPECOBAHHBIM B Pa3BUTHUH TEXHOJIOIMH BUOPOU300paKEHUS
kak B Poccun, Tak n Bo Bcem Mupe. MOXKHO CKa3aTh, 4TO TEXHOJIOTHUA U MIPOrpaMMa
n300paskeHHsl TTOSIBUIIMCH Ha CBET CIyYailHO, HUKTO He 3aKa3bIBall aBTOPY pa3padoT-
Ky naHHoU TexHojoruu. Ho mocne @peitaa [7] Mbl 3HaEM, YTO HUYETO CIIy4ailHOTO
B MHPE HE IPOUCXOIUT, HET CIy4aliHO CKa3aHHBIX CJIOB, @ y YEJIOBEKA HET CIydYaiHbIX
IBIDKCHUU. Tak e He CIydyalHBIMH SIBISIOTCS 3alpOCHI MOJIb30BaTeNeH 00 mu3Me-
HeHUM uHTepdelica 1 BBEICHUH JOMOJHUTEIBHBIX (QYHKIUNA B MpOrpaMMmy. 3Hauu-
TEJIbHAS YacTb 3TUX 3allPOCOB YIOBIETBOPSIETCS, U TEKyIlas BEPCHUs IPOrPaMMHOTO
obecrieuenus Vibraimage co3iana Onarojaps HaIIMM MOJB30BATENSIM U ITAPTHEPaM
13 pa3HbIX CTPaH.

51 Hazjerock, YTO nepBasi KOHPEPEHIUS 10 TEXHOJIOTUH BUOPOU300paKEeHHUs CTAaHET
OYepeIHBIM JTAIlOM €€ Pa3BUTHS M MPUBETCTBYIO BCEX YYACTHHKOB, MPEIACTABUBIINX
MaTepHalbl CBOUX UCCIICIOBAHUM HA TAHHOW KOH(EPEHIIUY.
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TEXHONOInMA BUBPOU3OBPAXEHUA: HOBAA NMAPAAUTMA
B NCUXOPUINONOIMMYECKUX OBCINEONOBAHUAX MEPCOHAIA
NMPEANPUATUA N OBBEKTOB ATOMHOW OTPACIN

A. ®. bobpos, B. 1O. lljebnaHos (baf-vcmk@mail.ru)
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Poccuiickon ®epepaunn — defepanbHbii MEAULMHCKUA G1Moduandeckuia
ueHTp umenn A. W. BypHassHay, r. Mocksa, Poccus.

Annomayua: B cmamve 00cysicoaemes 603MOACHOCHb UCNONbIOBAHUS MEXHOA02UU GUOPOU-
300pasicenus, Kax UHHOBAYUOHHO20 MEMOo0a COBEPUIeHCBOBANUSL NCUXOPUIUOTIO2UUECKUX 0DCTle-
006anUll pabomHuKos npednpusmuti amomnou ompaciu. Onucvl8aomces cyujecmayiouue memoowl
OYEHKU NCUXOPUIUOTOSUYECKOU a0anmayuil, OCHOGHbLIM HeOOCMAMKOM KOMOPLIX A6IAeMcs: Ou-
MenbHOCMb NPOBEOCHUs NCUXOPUZUOT0CUEeCK020 0bcedosanus. ODOCHO8aHA HEeOOXOOUMOCHIb
sepuuxayuu napamempos gudpoU300PalNCeHUs: NOKA3AMENAMU, PeNdMEeHMUPOBAHHBIMU CYLye-
CMEYIOUWUMU HOPMATMUBHBIMU OOKYMEHMAMU, MEMOOUKAMU OYEHKU NCUXUULECKUX, NCUXOPDUIUOTO-
2UYeCKUX U QuU3UON02UNECKUX Xapakmepucmuk pabomuuka. 1Ipoeedénnas ¢ ucnonb3oganuem Kamo-
HUYeCK020 KOPPeNAYUOHHO20 AHANU3A ePUPUKAYUL NAPAMEMPO8 GUOPOU30OPAdICEH s NO36ONUNA
NOAYYUMb UHMESPATbHbLE NOKA3AMeNl OYEeHKU 8e2emamugHoco, yepeopalbHo20 2oMeocmasa u
OCHOBHBIX Yepm xapakmepa pabomuuxa. OHu AETAIOMCSL KOTUYECTNEEHHBIMU XAPAKMEPUCTHUKAMU,
He mpedyrowux yuéma ucxooH02o CMuICIA NAPAMEMpPOos8 UOPOU30OPAICEHIS.

Kniouegwie cnosa: Amomnas ompaciv, 6eCKOHMAKMHAS NCUXODUIUOTOSUUECKAS, OUASHOCTNUKA,
8UOPOU30OPadICEeHUe, MEOUYUHCKULL OCMOMP, NCUXOPU3UOT02ULecKoe 00CIed08aHUe, NCUXOPUZUO-
Jo2uyeckoe cocmosanue, NCUXoQu3uoIo2uieckds adanmayus, npeocmennble ncuxo@pusuonouye-
cKue 0bcnedosaniist, nepuoouieckue ncuxogusuonozuyeckue 00c1e008aHusl.

VIBRAIMAGE TECHNOLOGY: A NEW PARADIGM
IN PSYCHOPHYSIOLOGICAL STAFF SURVEYS OF ENTERPRISES
AND OBJECTS IN THE NUCLEAR INDUSTRY

A. F. Bobrov, V. Y. Shcheblanov (baf-vemk@mail.ru)
State Research Center — Burnasyan Federal Medical Biophysical Center of Federal Medical
and Biological Agency (SRC — FMBC) of Russia, Moscow, Russia.

Abstract: The article discusses the possibility of using vibraimage technology as an innovative
method for improving the psychophysiological surveys of workers in the nuclear industry. The existing
methods of assessing psychophysiological adaptation are described, the main shortcoming of which
is the duration of the psychophysiological examination. The necessity of verifying the parameters of
vibraimage with indicators regulated by existing normative documents is based on the methods of
assessing the mental, psychophysiological and physiological characteristics of the employee. The
verification of the parameters of the vibraimage carried out using the canonical correlation analysis
made it possible to obtain integral indices for the evaluation of the vegetative, cerebral homeostasis
and the basic traits of the character of the worker. They are quantitative characteristics that do not
require consideration of the initial meaning of the parameters of the vibraimage.

Keywords: Atomic branch, contactless psychophysiological diagnostics, vibraimage, medical
examination, psychophysiological examination, psychophysiological state, psychophysiological
adaptation, pre-term psychophysiological examinations, periodic psychophysiological examinations.
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BBepgeHune

[To manHBIM JHTEpaTyphl, 10 80% Bcex HapyIIEHUH B (pyHKIMOHHPOBAHHUHU TpE.-
OPUATHH C TOTEHIHAIBHO ONACHBIMH TEXHOJOTHSIMH OOYCIIOBJICHBI YEIOBEYECKUM
¢axropom. IToTpeGHOCTH B OlleHKE W MPOTHO3MPOBAHUN HAJEKHOCTH YEIOBEYECKOTO
¢akTOpa B aTOMHOU OTpaciiu 00yclIoBiIeHa HEOOXOAUMOCTHIO CHIKEHHS PUCKOB Ha-
pyLIeHUs] 0€30IaCHOCTH CIIOKHBIX TEXHUYECKUX CUCTEM, COLHATIbHO-9KOHOMUYECCKIE
MOCJIEACTBUS KOTOPBIX MOT'YT OBITh, B TOM 4HcCIe, U KaTacTpoduueckumu. [lon pruckom
MMOHMMAETCSl KOJMYECTBEHHAs! XapaKTepUCTHKA Yrpo3bl O€30M1aCHOCTH MPEATNPUATHIO
CO CTOPOHBI pabOTHHUKA, 00YCIOBICHHAS AaHTPOIIOTEHHOM YS3BUMOCTBIO 000PYI0BaHUS
1 TEXHOJIOTMYECKHX MPOLECCOB, a TAKKEe HECOOTBETCTBUEM COLMAIbHO-OMOIOrHYe-
CKUX XapaKTEePUCTHK Pa0OTHHKA TPEOOBAHUSAM MTPOPECCHOHATLHOMN JiesiTebHOCTH [ 1].
B cTpykType aHTpONOreHHOro prcKa OJJHO U3 LIEHTPaIbHBIX MECT 3aHHUMAET Hapyllle-
HHUE NCUXO(PU3UOIOTHIECKON afantanuy padoTHuka. OneHka ncuxopu3noaorniecKo-
TO COCTOSTHUS pabOTHUKA IMMPOBOIUTCS B PaMKaX NMCUXO(MHU3UOIOTHISCKUX 00CIeI0Ba-
Huii (ITPO), 0CHOBHOM LENBI0 KOTOPBIX SBISICTCS BBISBICHUE ICHXO(MH3HOIOTHUECKHX
OTKJIOHEHHH, KOTOPbIE MOTYT CBHJIETEICTBOBATH O HAJTMUNU MEIUIUHCKUX MTPOTHBO-
MOKA3aHUI AJIs1 NPOJODKEHHS paboThl, CBA3aHHON € BO3AECHCTBUEM BPEIHBIX M (MIIN)
OITACHBIX MMPOU3BOJICTBEHHBIX (DAKTOPOB JUISL, CBOEBPEMEHHOT'O TIPOBEICHUS POohu-
JAKTUYECKUX M PeaOMIMTAMOHHBIX MEPONPHITHIA, HAPABICHHBIX Ha COXpPaHEHUE
30POBBSl 1 BOCCTAaHOBJIEHHE TPYAO0CIIOCOOHOCTH PaOOTHUKOB.

Takast menb MOXET JOCTUIATbCS, €CIU HNCUXO(PHU3NOIOTHIECKUE OTKIOHECHUS
(IpOTHBOIIOKA3aHNUs), KOTOPHIE BBIABIAIOTCS C MOMOIIBIO TICUXOJIOTUYECKUX, MCU-
X0()U3HOIOTUYECKUX U (PU3HOJIOTHYECKHX METOAMK, PACCMATPUBATh KaK pe3ysIbTaT
CHUCTEMHBIX XapaKTEPUCTUK peaKkLUil opraHu3mMa padOTHHKA Ha (HaKTOpbl KU3HEHes-
TENBHOCTH, BEJYIIeH U3 KOTOPBIX SIBIISIETCS YPOBEHB NMCUXO(PU3UOIOTHIECKON ajar-
tanuu ([1OA) padotauka. Baxxnocts u3ydenus [IOA paboTHuKa IpU TPOXOKACHUT
MEIUIMHCKUX OCMOTPOB ONPEIENSIeTCs] TEM, YTO B HACTOALIEE BPeMs yKa3aHHBIC
OCMOTpPHI B OCHOBHOM HAampaBlIeHbI Ha BBISBICHUE 3a00J€BaHUN — COCTOSTHUE 370-
POBbBS pPaOOTHUKA M3Y4aeTCsl C UCTIOIB30BAaHHEM TPAAHLIMOHHOTO KIMHUYECKOTO MO/~
xona. Onenka ypoBHs [IDA mo3BosisieT NOMYYUTh JOMOJHUTEIbHYIO HH(POPMAIHIO
0 HaJM4YUM TaK Ha3bIBAEMBIX JOHO30JIOTHUECKUX COCTOSIHUH [2].

[IpakTdeckum pe3ynbTaToM oleHKH ypoBHs [IDA paboTHHKaMU aTOMHOM oTpac-
I, SIBJIAETCS JO30HOJOTNYecKas OLEHKa pUCcKa BOSHUKHOBEHHUS ICUXOCOMATUYECKUX
paccTpoicTB. DTO MOBBIIAECT MPO(YUIAKTHIECKYIO HAPABIEHHOCTh MEAULIUHCKUX
OCMOTpOB.

TexHonorusa BUGpon300pakeHUs1 Kak HoBas napagurma
B ncuxocdusmonornyecknx o6crneaoBaHUAX nepcoHana npeanpusaTumn
M 0O0OBLEKTOB aTOMHOM OTpacnu

CornacHo cyuiecTByOLIUM HOPMATUBHBIM JOKyMEHTaM [3], B IPOBOJUMBIX B Ha-
crosmee BpeMs [IPO paGOTHUKOB aTOMHOM OTPaciy MCIOIB3YIOTCS TICUXOINArHo-
CTHYECKHE, ICUXO(PU3NO0JIOTUYECKHE U (PU3UOJOTHIECKHE METOANKH, BBITIOJHCHHE
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KOTOpBIX 3aHHMaeT B cpesHeM 2 yaca. [ToaToMy coBepiieHcTBoBaHuEe MeToA0B [1DO
CBSI3aHO C MCIIOJIb30BAHMEM OIEPATUBHBIX METOI0B M MHPOPMALMOHHBIX TEXHOJIO-
TUi. AHANIU3 TaHHBIX JTUTEPATYPHI 10 OECKOHTAKTHBIM METOJ[aM TCUX0(u3noIornde-
CKOH IMarHOCTHKY TOKa3a [4], uTo Haubosee NePCIeKTUBHON SBISETCS TEXHOIOTHS
OLICHKH BUOPOM300paKeHHUS.

PaccmarpuBasi nepcrneKkTUBBI MCIOJIB30BAHMS TEXHOJIOTHMH BUOPON300paxeHUs
MPU TPEIBAPUTENBHBIX, IEPHUOINICCKUX, MPEICMEHHBIX MCUX0(QHU3UOTOTUYECKUX
o0cie10BaHUsX paOOTHUKOB aTOMHOM OTpaciiv, ClIeAyeT yKa3aTh, YTO OHH CBS3aHBI
B TIEPBYIO OUYepeab C ONEPATUBHOCTHIO MPOBeACHUs obcienoBannii. E€ npumenenue
B JIECSITKH pa3 MO3BOJIUT COKPATHTh Bpems nposenenus [1DO, oTkazaThCs OT UCIIOINb-
30BaHUsl METOJMK, TPEOYIOIIMX HAKIaIbIBaHUA AAaTYUKOB. Kpome Toro, «npaBuiib-
HBIE» OTBETHI HA MICUXOAMATHOCTUYECKUE TECTHI JIETKO HANTH B MHTEPHETE, UTO HE
HCKIIIOYAeT NMOTEHIMAIBHYI0 BO3MOKHOCTh YMBIIUIEHHOTO UCKaXKEHHS PE3yJIbTaTOB
OILICHKH TICUXUYECKOTO COCTOSHUSI 00cneayeMoro. XoTsl Hall MHOT'OJIETHUH OIBIT
npoBeaenus nepuoanyeckux 11O pabOTHUKOB aTOMHOM OTpaciy HE MOATBEPKAACT
YKa3aHHOE OIlaceHUe.

JIro6oit nccienoBarennb B 00JIACTH MPAKTHYECKOW NMCUXO(PU3UOIOTHH, CTaTKUBA-
IOLIUIICS C HOBOM METOAMKOW W KeNAIOUINi MPUMEHUTh €€ B CBOUX pa3paboTKax,
Hen30eXHO cTapaeTcsi pa3o0parbcsi B BBIXOAHBIX MMOKA3aTeNAX, YTOOBI COOTHECTH
X C TPAJHWLHMOHHO MCIOJIb3YEMBIMU XapaKTEPUCTUKAaMU OOBEKTa HCCIEJOBaHMUS.
Yr1Bepxkaenue [5, 6], yTo MEpBUUHBIM JJI XapaKTepPUCTHKU Ka)XJ0ro MapaMerpa
SBIISIETCS HE €0 Ha3BaHUE, €r0 MOXKHO CUMTATh YCIOBHBIM, a (hopMyJsia, 0 KOTOPOi
9TOT HapaMeTp OMPENENAeTCs, 3aTPyAHIET HHTEPIPETALNIO MTOJYYEHHBIX C UCIOJIb-
30BaHMEM TEXHOJIOTHH BUOPOM300paKEHUS Pe3yIbTaTOB.

Paccmorpum, nHanpumep, nmapamerp BuOpouszodpaxkenus T10, o603HaueHHBIN
B [6] Kak «HeBpoTH3M». HeBpoTH3M, B KJIacCHYECKOM IIOHUMaHUH, YepTa JUYHOCTH,
XapaKTEePU3YIOIIASICA AIMOIMOHAIIBHOW HEYCTOMYMBOCTBIO, TPEBOIOM, HU3KUM CaMO-
yBa)X€HUEM, MHOTI/1a — BEr€TaTUBHBIMU paccTpoiicTBamMu. /|1 olleHKH HeBpOTH3Ma
pa3paloTaHbl crielHaIbHbIC TECTHl. Y OCIUTEIbHBIM J10Ka3aTEIbCTBOM, UTO JTAHHBIN
napameTp ACHCTBUTENIBHO XapaKTEepU3yeT HEBPOTH3M ueJIOBeKa, OblLIO OBl como-
craBienue mapamerpa T10 ¢ ypoBHEM HEBPOTH3MA, OIIEHUBACMBIM, HAIIPUMED, C UC-
[10JIb30BaHNEM TecTa Ali3eHKa. To e caMoe MOYKHO CKa3aTb U O JIpyruX napaMmerpax
BHOPOM300paKESHHUS.

Takum 006pa3oM, sl MPAKTUIECKOTO MPUMEHEHHUSI TEXHOJIOTHH BHOpOHU300pake-
HUSI HEOOXOMMO MPOBECTH BEpUPHUKAIMIO €€ MmapaMeTpoB C UCTIOIb30BAHUEM KpH-
TEPHUEB, TPAJUIMOHHO HCIOIb3YEMbIX AJISl OLEHKU pe3ynbTaroB [1PO paboTHHKOB
aTOMHOH OTPAaciIu. JTO SABJSUIOCH LEJIBI0 UCCISI0BaHMUA.

MaTepMan bl U MeTOAbI

Texnonoruerr BuOponsodpaxenus cnenuanuctsl ®MBLL um. A. W. Bypnassna
3aauMaroTcs ¢ 2015 r. K HacTosimeMy BpeMeHHU CII0KUJIICS TBOPUECKUH KOJIJIEKTHUB,
B KOTOPBIN BOILIH crieranucTsl LlenTpa no oopamennro ¢ PAO — Otnenenne ryda
Annpeena C3L «CeBPAOy» — pummana OI'YIT «PocPAO», r. 3a03epck MypMaHCKO#
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oomactu, [IMCY Ne 91 ®MBA Poccuwu, r. JlecHoii. B HacTosIell cTaThbe UCIOJIb-
30BaHBI PE3yJNbTATHl MEPHOTUUECKUX TCUXO(PU3NOIOTHYECKUX O0CIeqOBaHUN pa-
OOTHHUKOB 3-X MPEANPHUATHI aTOMHOH oTpaciu. B cooTBeTCcTBHM ¢ METOINYECKIME
peKoMeHAanusAMu [3] METOUKK 0OCIeIOBaHMsI BKIIOYAIIN B Ce0sl: IICUXOIUArHOCTH-
yeckue Tectel MMUWJL, 16 ®JIO Kerremna, PaBena, YCK, ncuxoduznonornyeckue
Metoauku orieHku rpoctoit (II3MP) u cioxuoit (C3MP) 3putensHO-MOTOPHON peak-
LUK, peakiuu Ha aBuxkyimiics 00bekT (PJ10O), dhusnonornueckue METOIUKA OIICHKH
BapuabenbHOCcTH cepaeunoro purma (BCP), usmepenue aprepuanbHOro JaBlICHUS.
PeructpupoBanuck aHTPOIIOMETPUYECKHE XapaKTePUCTUKHN o0ciemyeMoro. Llenpro
nposeaeHus [1DO saBnsnachk oneHKa ypoBHs MCUX0(PU3UOTOTHIECKON aAanTaluy pa-
0OOTHUKA, 10T KOTOPOI MOHUMAETCSI CUCTEMHBI OTBET YEJIOBEKA Ha JICHCTBUE BHEIII-
HUX ¥ BHYTPEHHUX CTUMYJOB U (DaKTOPOB, HAIIPaBJIEHHBIN Ha JOCTH)KEHHUE ITOJIE3HOTO
MIPUCTIOCOOUTEIHHOTO pe3ynbTaTa [2]. O0cienoBaHus MTPOBOIUINCH C UCIIOTH30BAHU-
€M arnmapaTHO-IIPOrPaMMHOI0 KOMIUIEKCA JIJIsl TPYIIIIOBOIO MCUXO(U3HOIOTHUECKOTO
obcnenosanus (AIIK I[IOC-KOHTPOJIb), paspadorannoro B8 ®I'BY I'HL[ ®MBI]
nM. A.W. byprazsna ®MBA Poccun. Bpems oOciienoBanus ogHoro paboTHUKA 3a-
HUMAJIO B CpeaHeM 2 Yaca. Perucrpaius napamMeTpoB BUOPOU300paKeHHS OCYIIECT-
BJISUIACh C MCIOJBb30BaHueM mporpamMbl BuopaMEJl. Bpemst oOcnenoBanus 0AHOTO
paboTtHUKa cocTaBisuio 1 MuHYTY. Beero 0b10 mpoBeneno 350 yenoBek-o0cienoBa-
HUU. Pe3ybpTaThl UCCIIEI0BaHNS aHATU3UPOBAIKNCH C UCIIOJIB30BAHUEM MHOTOMEPHBIX
METOJIOB CTATUCTHUYECKOTO aHaimu3a JaHHbIX 110 mporpamme STATISTICA v. 8.0.

Pe3yn bTaTbl nccrnenoBaHuUsA

Bepuduxauuto napameTpoB BUOpOH300pakeHUs: IpU OLleHKe pe3yiabTatoB [1DO
pPabOTHHKOB aTOMHOW OTPACId MOYKHO MPOBECTH HECKOJIbKUMH criocobamu. OnuH
W3 HUX MOYKHO YCJIOBHO Ha3BaTh KOCBEHHBIM. [IpH ero MCTonb30BaHUM OIEHHBAETCS
crocoOHOCTh TTapaMeTpoB BHOpon3oOpakeHus nuddepeHInpoBaTh KIacChl CHUXO-
(M3MoNOTHYECKON afanTaliy, BhieIsseMbie (OpMaIN30BaHHBIM CIIOCOOOM IO pe-
TJIAaMEHTUPOBAaHHBIM MeToauKaM oneHkH [IDA Ha nmcmxndeckoM, ICMXO(PU3NOIOTH-
YECKOM U (PU3UOJIOTHYECKOM YPOBHSX [2]. B MaremMaTuueckoii (popMyIupoBKe 3ajaua
BEepU(PUKAIUY PEIIASTCSI HA MPEABAPUTEIILHO «00YUYCHHOI» BhIOOpKE. Pe3ynbTaThl Ta-
KOW BEepH(UKAIIUH TTO3BOJIIIN MTOKA3aTh [7], 9TO mapamMeTpbl BUOPOU300paKeHHUS OT-
PAKAIOT CUCTEMHYIO PEaKIHi0 OpraHu3Ma, IOCTPOUThH (POPMATM30BAHHBIC PEIIAIOIINE
MpaBuIIa, MO3BOJISIONINE ITOC]IE MUHYTHOTO TECTHPOBaHUs 1o nmporpamMme BudpaME]]
OIICHHUTH BEPOSITHOCTh HAINYHSI Y 00CIIeI0BAHHOTO NMPU3HAKOB HapymieHus [IDA.

s BepuduKkauy mapaMeTpoB BUOPOM300paKEHHUS ¢ MOKA3aTeISIMA TPATUIIH-
OHHBIX METOJIMK OIECHKH MCUXO(PHU3NOIOTHIECKOTO COCTOSHUS HCIONIb30BAICS Ka-
HOHHYECKHUU KoppensanuoHHbi ananu3 (Canonical Analysis) (KKA) [8]. B otnuuune
OT KOPPEISIHOHHOTO aHalln3a, JAaHHBIM METOJ MO3BOJISIET OIICHUBATh B3aUMOCBA3h
MEX]y ABYMSI MHOTOMEPHBIMH Habopamu nokaszareneid. Criia B3anMOCBSI3U OIICHUBA-
eTcs MyTEM BBIYMCIICHUST KodpduuneHTa kanHoHnueckor koppessinun (Canonical R).
KKA sBisercst 00001meHneM MHOXECTBEHHOTO PErPeCCHOHHOTO aHajiu3a, B KOTO-
POM OIICHHBAETCS B3aUMOCBSI3b OJTHOTO TOKa3zaTeis (y) ¢ MHOTOMEPHBIM HabOpOM



TEXHO/I0rMs BUGPOM30BPAXEHUSA: HOBAS IMAPAOUIMA... 19

(X,X,-..X,,,) Apyrux. Cuna B3aMMOCBS3U OLIEHUBAETCs KO3()(HULIMEHTOM MHO>KECTBEH-
HOW KOppeJsinuy, a €€ MaTeMaTHYecKasi MOAeIb — ypPaBHEHHEM MHOXXECTBEHHOH pe-
rpeccus: y= a,*x,+a,*x, +...+a_*x . B KKA ucnonssyrorcs npa Habopa rnokasareinei
(Y15¥2-5Yy) (X15Xp,...X,,) ¥ CTPOMTCS MaTeMaTH4ecKas MoJienb b, *y, +b,*y, +...+b *y =
=a, *x,ta,*x, +...4a *x , IpaBas u JeBas 4aCTH KOTOPOH Ha3bIBAIOTCS KaHOHHUYE-
ckumu niepemeHHBIME (KII). Uncmo KaHOHHMYECKHUX MepEeMEHHBIX PABHO YHCIY TIO-
KazaTelell B MUHIMaJIbHOM U3 CPaBHUBAEMBIX HAOOpOB. J[/s aHaIM3a UCTIOIb3YIOTCS
KaHOHUYECKHE IepEMEHHbIE, UMEIoIUe HauOOoIbIINHA KOIPPHULUEHT KAHOHUYECKOM
koppessinun. JlocToBepHOCTh K03(h(puimeHTa KaHOHUYECKOH KOPpEsuN OLlCHUBA-
eTcs ¢ ucronb3oBanneM kputepus XM-ksanpat (Chi-sqr).

®dusnonornyecknit ypoeHob NOA

[Mockonbky aist oueHky [IDA Ha GU3HOIOTHIECKOM YPOBHE HCIIONB3YETCS METO-
nuKa BapuabenbHocTH cepaednoro putma (BCP), npoBeném Bepudukanumio napame-
TPOB BUOpOM300pakeHUs e€ ToKa3aTeIsIMH.

YcTaHoBieHo, YTO K0d(DOUIMEHT KAHOHHUYECKOW KOPPEISIIUU MEXIy IoKazare-
nssmu BCP u mapameTrpamu BuOpounsoOpakeHust Boicokuii: R = 0,74. Ha pucynke 1
mpuBeseHa (GakTOpHasi CTPYKTypa KaHOHMUYECKOH NMEepeMEHHOH, XapaKkTepHu3youei
pEaKLMIO BET€TaTUBHOM HEPBHOM CUCTEMBI B YCTAHOBJIEHHON B3aMMOCBS3H.
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Puc. 1. ®dakTopHas CTpyKTypa KaHOHMYeCKON nepeMeHHon nokasarenen BCP

OHa XapakTepu3yeT COCTOsTHHUE, HA0II01aeMoe TIPH TTPeo0IaflaHind CUMITATHIECKO-
ro ToHyca BereraTuBHOM HepBHOU cuctembl (BHC): yBennueHne aMIuIUTy b MOJBI
RR-unTepBanos, nanekca nanpspkenus (MH) perynstopusix cuctem P.M. Baesckoro,
npeodIagaHue B CIEKTPe HU3KOUACTOTHOW coctapistoment (LF) BoyH, cHIKeHHE
rmokaszaresei pazopoca RR-mHTEpBaiOoB, CyMMapHOW MOIIHOCTH CIEKTpa, HUZKUN
ypoBeHb BeicokouacToTHOM (HF)-MomHocTH apixatenbHbix BoH. ClegoBaTeNbHO,
BbIcOKHE nojoxutenbHble 3HaueHus KII1 BCP orpaxaioT u3MeHeHue sHepreTuye-
CKOro Oaylanca B OpraHH3ME B CTOPOHY MPeodIagaHus KaTaboIMIeCKIX MPOIIECCOB:
TpaThl SHEPreTHYECKUX PecypcoB opranu3ma. Huskue orpunaTtesnbHbie — npeodia-
JaHWuIo0 mapacumnaruueckoro Tonyca BHC, cBuaerenscTByomero o npeodiaganuu
aHa0OJNIMYECKUX TMPOIECCOB: HAKOIJIEHWH DHEPTETHUYECKUX PECYypCOB OpraHMU3Ma.
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Takue xe cBoiicTBa xapaktepHsl U ais cooTBeTcTByromed KI11 BCP kanonuueckoit
nepeMeHHoi napametrpoB BuOpomsobpakenus (KII1 BU) B cmiy ux paBeHcTBa:
KII1_BCP = KII1_BMH. D10 gaér Bo3moxkHocTh o 3HaueHusM K111 BU Beraucnsats
3nauenue KI11 _BCP.

B tabmuue 1 npuBeneHs! cpeanue 3HaueHus nokasarteneit BCP u napamerpos Bu-
Opon300pakeHNsI, XapaKTepHBIE 71 OMMMCAHHBIX BhITe cocTostHI BHC, moctoBepHO
paznuyaronuecs no t-kputepuio CTbIOZCHTA.

Ta6bnuua 1

CpepHue 3HayeHunsa nokasatenen BCP n napameTpoB BubpomnsobpaxeHus
npu napacumnaTMyeckoM 1 cumnatuyeckom ToHyce BHC

Mapacumna- Cumna-
[MokazaTenu TUYECKUI TUYECKUIA t-value p

ToHyc BHC | ToHyc BHC
g?)??l?ﬁ?fg%ﬂ;;feyfxzﬁaﬂ nokasarenen 03 05 218 | 0,0337
(rouneoian epenemanammueion | oz | 04 | -1 | 0040
('f':cﬁ_‘rz"; (”V?ﬂ';”‘;'éi”"; PeryTATOPHEX 82,9 605,4 -12,26 | 0,0000
CpegHee 3HauyeHne RR (M_RR), mc 898,9 750,9 3,78 | 0,0004
Moga RR (Moga_RR), mc 902,6 753,6 3,73 | 0,0005
Amnnutyga mogpl RR, % 33,3 68,2 -12,72 0,0000
%)I?g;i’ehlzlzanpamwoe oTKnoHeHne RR 65.2 19.6 6.04 | 0,0000
BapvauunonHbii pasmax RR (DX), mcek 278,4 81,3 5,30 | 0,0000
CymmapHas mowHocTb cnekTpa (TP), 39840 383.8 373 | 00005
ycn. eq. ’ ’ ’ ’
«CTpecc», ycn. eq. 31,5 27,3 2,19 | 0,0333
«TpeBOXHOCTbY, yCI. e. 34,1 29,0 2,10 0,0406
«OnacHocTb», ycn. en. 33,2 28,8 2,09 0,0417
BapuabenbHocTb «arpeccun», ycn. en. 34,4 61,0 -2,66 0,0104
BapurabenbHOCTb « TPEBOXHOCTUY, YCI. ef. 21,8 32,4 -3,07 0,0034
BapuabenbHOCTb «onacHOCTU», ycr. eq. 19,2 27,3 -2,24 0,0298

Kak crnenyer w3 nmpuBeI€HHBIX JaHHBIX, IPH O0JAJaHUH CUMITATHYECKOTO TOHY-
ca BHC naOmromaercs CHIDKCHHE CPEIHUX 3HAUCHHH MapaMeTpPOB «CTPECC», «Tpe-
BOXHOCTBY, «OIACHOCThY» C YBEIUYCHHUEM BapuaOCIIbHOCTH arpeCcCHH, TPEBOXKHOCTH
u onacHocTH. [TomyueHHast 3aKOHOMEPHOCTh B3aUMOCBSI3H A0COFOTHBIX 3HAYCHUH IMa-
pamMeTpoB BUOPOM300paKEHHUS SIBIICTCS, TI0 BCEW BHIIMMOCTH, MapKEpOM HapYIICHHS
O0OMEHHBIX MPOIIECCOB. 3aMETHUM, YTO TOX0XKasl 10 XapaKTepy 3aBUCUMOCTh — HU3KHE
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a0COJIFOTHBIC 3HAYCHUS U BBICOKAsl UX BapHaOEIbHOCTh — OTJIMYaJIa OOJIBHBIX PAKOM
npoctatsl [9]. [lonydyeHHble pe3yIbTaThl TAKKE IMOKA3bIBAIOT, YTO K UCIOJb30BAHUIO
MIPSIMBIX HAMMEHOBAHHH MapaMeTpOB BUOPON300paKEHUS HYKHO MOIXOIUTH C 0OITb-
IIOW OCTOPOKHOCTHIO. Tak MoJIydnBIIHICS 00JIee BRICOKHI YPOBEHB «CTpeccay (B €ro
KJIACCHYECKOM ITOHMMaHUH ) TP napacumnaruieckom Tonyce BHC tpyHO 00bscHUM.

MNMcuxodumsmonormyeckum yposeHob NOA

Jns onenkyn nicuxodusnonorndeckoro ypoBHs [IDA ucnonb3yroTcs KpUuTepun
oneHku ¢GyHkuuoHaiabHoro cocrosinus [IHC u omeparopckoit paboTocnocoOHOCTH
no ganubM npoctoil (II3MP), cnoxuoii (C3MP) 3purenbHO-MOTOPHOH peakuu
Y peaknuu Ha aBuxkymmiicss oobext (P10).

OcHoBubME oka3atesimu [I3MP u C3MP saBrsroTcst cpemree Bpemsi, MOJia ¥ aM-
IUTUTY]a MOJIbl BPEMEHH PEaKIfH, a TAKKe MoKa3aTeu e€ yCTOMYMBOCTH: Cpe/IHEKBa-
JpaTHYHOE OTKJIOHEHUE M BapUalMOHHBIN pa3Mmax. I1o 3HaUeHUsIM 3THX MOKazaTenei
OIIEHWBaETCs epeOpaTbHBI TOMEOCTa3: COOTHOIIIEHHE TOPMO3HBIX U aKTHBUPYIOIIAX
npoueccos B LIHC. B ciydae npeoOnananus TOPMO3HBIX MPOIECCOB YBEIMUNBAETCS
BpeMS peaklyy NpU CHIKEHUHU e€ ycToHuuBocTH. [Ipeobnananue akTHBUPYIOMINX
MIPOLIECCOB OTPaXKaeTCs B CHIKEHUM CKOPOCTH PEAKIIMU U YBEIUYCHUU e€ yCTONIH-
BoctH. Ilo manaeiM Metomamku PJIO B ciaydae mpeoOimamanusi TOPMO3HBIX ITPOIIECCOB
CHUXACTCA TOYHOCTH HOHaI[aHI/Iﬁ B HCMOABMIXHYIO MCTKY W YBCJINWYUBACTCSA YUCIIO
nepenéToB uepes Hee.

KoaddurnnenTs KaHOHHYECKOW KOPPESIuN apaMeTpOB BHOPOU300pakeHUS
¢ mokaszaremsimu Metonuk [I3MP, C3MP, PJIO paBubl coorBerctBenHo 0,63; 0,62
u 0,64. U3 mapameTpoB BUOpOM300pakeHUs B 3Ty CBsI3b HAaHOOJIBIINN BKJIaJ BHOCST
«YPaBHOBEIIEHHOCTHY», KTOPMOKEHHE» U BapHaOEIbHOCTD TapaMeTpa «HEBPOTHU3MY.
OHU BKJTIOUEHBI B pacuéT kaHoHMUeckoi nmepemennoit (KII), mo3Bossromieii mo mapa-
MeTpaM BHOpOn300paKeHHs OlLIeHUBaTh epedpaibHblii romeoctas LIHC.

B Tabnume 2 mpuBeneHBI CpelHHE 3HAUCHHS IOKa3aTeliell CEHCOMOTOPHBIX
METOAMK W TapaMeTpOB BHOPOM300paKEeHNS, XapaKTEepHBIE ISl OMMMCAHHBIX BBIIIES
cocrostauil LIHC, noctoBepHO paznuuatomiiecs 1o t-kpurepuio CTbIOIEHTa.

Tabnuua 2

CpepHwve 3HayeHns nokasartenen CEHCOMOTOPHbLIX METOAMK U MapaMeTpoB
BMOponsobpaxeHns npu npeobnagaHnm TOPMO3HBIX 1 akTUBUpYoLmMx npoueccos B LIHC

MNokasaTenun AxTuBaLUus TopHMM(;x(e- t-value p
KaHoHW4eckas nepemeHHas napameTpoB BU- _ _
6pounsobpaxeHnus (KIM) , ycn. en. 0.47 0,49 2,91 0,01
CpenHee Bpems MN3MP, mc 264.,5 323,7 -7,28 0,000
Moga Bpemenu M3MP, mc 258,8 331,7 -12,13 0,000
CpenHekBagpaTUyYHOE OTKIOHEHME BPEMEHU _
M3MP, mc 33,1 51,0 3,68 0,001
BapvaunoHHbI pasmax Bpemenn N3MP, mc 151,9 226,2 -3,09 | 0,004
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Tabnuua 2 (oKkoHYaHue)

[Mokasatenu AKkTVBaLuS Tole\:lch(e- t-value p

CpepnHee Bpems C3MP, mc 575,9 694,9 -3,43 | 0,002
Moga BpemeHn C3MP, mc 553,9 641,7 -2,52 0,016
CpenHexkBagpaTU4HOE OTKITOHEHNE BPEMEHM 106.5 1433 268 | 0011
C3MP, mc ’ ’ ’ ’

BapwuaumnoHHbin pasmax Bpemenn C3MP, mc 468,4 636,3 -2,66 | 0,012
MNonapganuna POO, % 60,6 46,1 2,22 0,033
Mepenétel POO, % 9,50 17,80 -2,15 | 0,039
Mopa TouHoctn POO, ycn. eq. -1,71 -3,89 2,14 0,044
«YpaBHOBELLEHHOCTbY, YC. eq. 63,8 69,0 -2,50 | 0,014
«TopMoXeHue», ycn. eq. 16,6 19,1 -2,65 0,011
BapnabenbHoCTb «HEBPOTM3MaY, YCIl. eq. 39,4 28,1 2,22 0,033

Kak cnemyeT n3 mpuBeI€HHBIX TaHHBIX, NP MIPEOOIaJaHI TOPMO3HBIX MPOIIEC-
coB [IHC yxynmiaroTcst CKOPOCTHBIE TTOKA3aTEIN CEHCOMOTOPHBIX METOJIUK B YCTOM-
YUBOCTB peakiuu. B mapamerpax BUOPOM300paXkeHHUs ITO OTPAKACTCS B YBEIUUCHUH
«TOPMOKEHUSD» U «YPABHOBEIICHHOCTH», CHUKCHUU BapHa0CIIbHOCTH «HEBPOTHU3MaY.

NMcuxunyecknn yposeHb NMAPA

[Ipu onenke [IDA pabOTHHKOB aTOMHON OTPACII UCTIONB3YIOTCS: JIJISl OLEHKU aK-
TYaJIbHOTO MCUXUYECKOTO COCTOSIHUS U JIMYHOCTH — TecT MMMWJI, i oneHku uept
xapakrtepa tecT — 16 @JIO Kerrena, A1 OLIEHKH YpOBHS HHTeNJIeKTa — TecT PaBeHa,
IS OLIEHKH YPOBHA CyOBeKTHBHOTO KoMpopTa — tecT Y CK.

PaccmoTpuM B3amMocCBs3b MOKazaTenel Tecta Kerrema ¢ mapamerpamMu BUOPO-
nzoOpaxenus. KodppuueHT KaHOHUYECKOH KOPPENSIUN MEXITy HUMH SIBISETCS
BbicokuM: 0,75. J{ns uHTepnpeTanuu B3aUMOCBS3H IO MOJYYEHHBIM KaHOHUYECKUM
nepemenHbIM Kllker, KIIBuOp Oblin BbIe/ICHBI TOISPHBIC TPYIIIBI, JOCTOBEPHO pa3-
JTUYAOIINECs TOKa3aIl KOTOPHIX, MPE/ICTaBICHBI B TabmuIe 3.

Tabnwuua 3

CpepHuve 3HayeHusa nokasartenew Tecta Kettena n napameTpoB BUOpon3obpaxeHus
B MONSAPHbLIX MO BbIPAKEHHOCTUN KAHOHNYECKMX NEPEMEHHbIX rpynnax

[MokaszaTenu pynna 1 |Mpynna 2| t-value p

KaHoHu4eckas nepemeHHasi nokasarenen tecta

Kettenna (KMker), ycn. ea. -1.35 169 | -1517 | 0,0000

KaHoHuyeckas nepeMeHHasi napaMeTpoB BUOpoun-

306paxerus (KMsu6b), ycn. en. 085 1,31 ~6:41 | 0,0000

YcTonumBocTb k cTpeccy (H), cTeHbl 7,25 5,25 2,06 0,0515

OmoumoHanbHas 3penocTb (1), cTeHbl 4,92 7,08 -2,33 0,0292
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Tabnuua 3 (okoHYaHue)

[MokasaTenu pynna 1 |pynna 2| t-value p
AyTuyHocTb (M), CTeHbI 3,75 5,42 -2,34 0,0290
CnoHtaHHocTb (N), CTeHbI 6,75 8,25 -2,11 0,0461
WHTpanyHuTtneHocTb (O), CTeHBI 3,08 5,83 -3,61 0,0016
CoumabenbHocTb (Q2), cTeHbI 3,42 5,92 -3,21 0,0040
Mopor dpycTtpauun (F3), cTeHbl 6,50 4.67 2,70 0,0132
KomdpopmHocTb (F4), cTeHbl 2,60 3,91 -2,07 | 0,0500
«Arpeccus», ycn. eq. 38,43 26,16 1,84 0,0799
«CTtpeccy, ycn. eq. 34,06 21,52 6,29 | 0,0000
«TpeBOXHOCTbY, yCn. eq. 32,84 27,70 2,36 | 0,0273
«OnacHocTb», ycn. eq. 35,18 23,93 3,56 0,0018
«TopMOxeHue», ycn. eq. 16,33 21,96 -3,08 0,0055

JInma u3 ['pynmel 1 XapakTepus3yroTcs CMEJIOCThI0, MPEANPUIMYNBOCTHIO, aBaH-
TIOPUCTHYHOCTD, CKJIOHHOCTBIO K PHCKY, OOIIUTEIBbHOCTHIO (BBICOKHE 3HAYCHHS
¢axtop H), HU3KOW YyBCTBHUTEIHHOCTHIO, CYPOBOCTHIO, TOJCTOKOXKECTHIO, pac-
CYJIOYHOCTBIO, PEATUCTHYHOCTBIO CYXKJIECHUW, TPAKTUIHOCTHIO (HU3KHE 3HAUYCHHUS
¢dakTop I), mpakTUYHOCTHIO, MPU3EMIEHHOCTBIO CTPEMIICHHUH, H30ETaHHEM BCEro
HEOOBIYHOTO, U3JIHIITHEH BHUMATEIbHOCTBIO K MenoyaM (HU3KHe 3HaueHUs (HakTop
M), GecrieqyHOCTHIO, CAMOYBEPEHHOCTHIO, CAMOHAIETHHOCTHIO, HU3KOH YyBCTBH-
TENBHOCTBIO K OJIOOPEHUI0 HMIIM MOPULAHHUIO OKPYXKAIOMUX (HU3KHE 3HAYCHHS
¢dakrop O), Hy)KJaIOTCS B TPYNIIOBON MOAAEPKKE, OPUSHTUPYIOTCS Ha COLIMAIBHOE
onobpenue (Au3kue 3HadeHHus (axtop Q2). Ilo mapameTpaM BUOpOM300pakeHUS
OHM XapaKTepU3YIOTCsi 0ojiee BHICOKMMH 3HAYCHHUSIMU TapaMeTPOB «arpeccHsi»,
«CTPECC», «TPEBOKHOCTH», «OMACHOCTb» M CHUKEHHBIM 3HAaUCHUEM MapameTpa
«TOpMOXKEeHHEe». biaronpuarHoCTh/HEOIAroNPUATHOCTD MTEPEUNCICHHBIX Ka4eCTB
OTIpeACIIETCS UCXOsI U3 TpeOoBaHMi MpodhecCHOHATBHON MesITebHOCTH. JInima u3
['pynmel 2 XxapakTepu3yrTCsl MPOTUBOMOIOKHBIMHE YepTaMU XapakTepa U mapame-
TpamMu BUOPOU300paKeHUS.

[Tonydennsie MHTErpanbHble KPUTEpHUH (KAHOHWYECKHE TIEPEeMEHHBIE) OIEHKH
BEreTaTUBHOTO, IIepeOpaIbHOTO TOMEOCTa3a U OCHOBHBIX UepT Xapakrepa paboTHU-
Ka MOTYT OBITh MCIIOJIb30BaHbI JIsi OECKOHTAKTHON U ONEPAaTUBHOW OLEHKH YPOBHS
[IDA paboTHUKa ITO TTapaMeTpaM BUOPOU300paKeHUSI.

BbiBoabl

1. Bepuduxarus mapaMeTpoB BHOPOM300paKEHNS TIOKA3aTEIIIMH TPATUITHOHHBIX
METOJIMK OIICHKH MCUX0()HU3MUO0IOrHUYeCKON afanTaliid pabOTHUKOB aTOMHOW OTpaciiu
Ha (QU3UOJIOTUIECKOM, MICUXO(PHU3UOTOTHISCKOM M TICUXUYSCKOM YPOBHSX TOKa3ala,
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YTO OHHU MO3BOJISIIOT OLEHUTh BEreTaTHBHBIN, LiepeOpanbHblii TOMEOCTa3 U OCHOBHBIE
YepThl Xapakrepa padOTHHUKA.
2. IlomydeHHble HHTErpalIbHBIE TTOKa3aTeN! (KaHOHNYECKHE TEPEMEHHBIE) [T OICH-
K{ YKa3aHHBIX XapaKTepUCTHUK SIBIISIOTCS KOJMUECTBEHHBIMH KPUTEPUSIMH, HE TpeOy-
IOLUIMMH Y4€Ta HCXOIHOTO CMBICIIA BXOAALIMX B HUX IapaMeTPOB BUOPOHU300paKeHHUSI.
3. TexHosorus BUOPOU300paKeHUsI MOKET PAacCMAaTPUBATHCS KAaK HOBAs Mapajur-
Ma MCUX0(U3HOIOMUECKUX 00CIIeIOBaHi PAOOTHIUKOB aTOMHOM OTPACIIH.
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Abstract: Practical experience of implementation of vibraimage technology as contactless
diagnosis approach of psychophysiological states of personnel with hazardous employment is
presented in this article. Usage of contactless diagnosis approach of psychophysiological states
in periodic, pre-shift/after-shift psychophysiological personnel examination and during working
on the psychophysiological simulator is justified. The integrated data of performance measures
of psychophysiological state according to the vibraimage are received, close link with data of
psychophysiological signals is shown.
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BBepeHune

B cootBercTBUM ¢ IlocTtanoBnenuem IlpaButenscrBa Poccuiickoit deaepanuu
ot 28.05.1998 r. Ne 518, skosorudeckast peaOmiInTanns MyHKTa BPEMEHHOTO XpaHe-
nus (IIBX) orpabotasuero sipepHoro Tomiuea (OST) u paanoakTUBHBIX OTXOJOB
(PAO) xoopnunupyercs u peanusyercs ['K «Pocatom» [1]. OnHUM K3 OCHOBHBIX
BHJIOB JeATEeILHOCTH Ha Tepputopun [IBX B ry0e AHapeeBa sSBIsSETCS MPOBEIACHUE
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SJIEPHO-OMACHBIX ¥ PAaAHAallMOHHO-OMACHBIX PadOT MO M3BJICUEHUIO OTPabOTABIINX
ternoBbAensomux coopok (OTBC), ux mepesarpy3ke B TpaHCIIOPTHBIE KOH-
TEHHEPHI ¢ MOCICAYIONUM BBIBO30M Ha mepepadoTky. LleHTp mo obpameHuro
¢ PAO-oraenenune 16. Anapeesa C3L «CeBPAO» — pumana ®I'YIT «PocPAO»
OTHOCHTCS K 00BbEKTaM | KaTeropuu mo nmoTeHUUaIbHOM paAualluOHHON OMAaCHOCTH,
Tak Kak MpH aBapu¥ BO3MOKHO paJHaIliOHHOE BO3/IEHCTBHE HA HACEIIEHUE W MOTYT
noTpedoBaThCSI MEPHI MO ero 3ammre [2].

Jlnu, moaBeprarouxcs B poLecce BBIIIOTHEHUS CITY>KEOHBIX 00513aHHOCTEH KOM-
OMHMPOBAHHOMY BO3JIEHCTBHUIO IKCTPEMAIBHEIX (haKTOPOB (CTPECCOPHBIX, IKOIOTO-
TUTUCHUYECKHX, TICHXOPMOIMOHAIBHBIX U JIP.) U BBICOKOMY PUCKY CMEPTH, OTHOCSIT
K nuuam onacHbX npodeccuit (JIOIT) [3]. Ilo MHeHUIO OOJIBIIMHCTBA aBTOPOB, BBE-
JIeHue TPOPECCUOHATBLHOTO TICHXOJIOTHIECKOTO 0TOOPa U TICUXO(PU3HOIOTHIECKOTO
COTIPOBOXKACHHSA JSATENFHOCTH TIEPCOHANIA CIIOCOOCTBYET COXPAHEHHIO €T0 3I0POBbA,
MOBBIIIAET 0€30MaCHOCTh TPYAa M HaJe)KHOCTh (YHKIIMOHUPOBAHUS TEXHHUUYECKUX
CHCTEM 3a CUET IMOBBILICHUS HAJIC)KHOCTH YeJI0BEeYecKoro axropa [4].

[ToBeimenne HanexHoctr npodeccnonanbHoll nesreapbHocTr JIOII peanusyercs
B paMKaxX CHCTEMbI X MEIUIMHCKOro obecrnieueHus. OJTHIM U3 €€ DJIEMEHTOB SIBIIsi-
eTCsl MpoBeIcHNe ncuxousnonorunueckux oocnenoanuii (I1OO) JIOIL.

[I®O JIOII peanuszyroTcss ¢ UCHOJIB30BAHUEM PA3IMYHBIX alNapaTHO-IPOTPaMM-
HBIX KOMILUIeKcoB. [Ipu 3TOM Bpems npoBenenus kinaccuueckoro [1DO 3anmmaeT no
2-X 4acoB [5], 94TO B yCIIOBHUSIX PeajbHOTrO MPOMU3BOJCTBA SBISETCS CYIIECTBEHHBIM
orpanuueHueM. [1osToMy BIIOJTHE MOHATEH MHTEPEC MPOU3BOACTBEHHUKOB K Olepa-
THUBHBIM O€CKOHTAKTHBIM METOIaM IICUXO(PU3UOIOTHUSCKON THATHOCTHKH [6].

[IpoBeneHHbIil HaMKM aHATU3 JAHHBIX JUTEpaATyphl MoKa3ai [7], 4To Haubosee
MEPCIEKTUBHBIM METOAOM OeCKOHTaKTHOW oueHku [IDO sBusercs TEXHOIOTHS BU-
OpomzoOpakeHus [8].

Llenpro HacTOAIIETO WCCIEOBAHUS SBISIACH pa3paboTKa KPUTEpUEB OECKOH-
TaKTHOW JKCIIPECC-INAarHOCTUKU MCUXO(PU3UOIOIHYECKOTO COCTOSHHS JIUI] OTTACHBIX
npodeccuil ¢ UCIOIB30BAaHUEM IapaMeTpPOB BHOPOM300pakeHUsI Ha dTamax npem-
BAapUTENBHBIX, IEPUOANIECKUX, TIPEICMEHHBIX MEIUIIUHCKIX OCMOTPOB H TPH HX
TPEHAXEPHOU MOATOTOBKE.

MaTepuanbi U meToabl

Matepuaisl HaCTOSIIEr0 UCCIeI0BaHUA ObUIN MOJyUEHBI B X0J1€ BBITTOJIHEHNUS J0-
roBopHbIX pador ®I'BY I'HL] ®MBILI um. A.W. bypnassua ¢ C3L «CeBPAO» B pam-
kax kKoHTpakToB PRM2, PRM3, PRM4 I'ocynapctBennoro Ympasnenust Hopserun mmo
sIIepHOM U paauarionHoi 6e3onacHocty (NRPA) (2014-2017 rr.).

O0bexTOM HccnenoBanus sABIsUICS nepcoHan Llentpa mo oOpamenuto ¢ PAO-
otaenenue r6. Aunpeea C31[ «CeBPAO» — dunnana OI'YII «PocPAO». Meto-
IIbI UCCIICIOBAHMS BKJIIOYATH B ceOs MeToauku, peann3oBanHbie B AIIK I1DC-
KOHTPOJIb [9]: MmeToanka MHOTOCTOPOHHETO HMccienoBanus auaHoctu (MMIJI)
u Tect «16-hakTopHBIN TMYHOCTHBINA onpocHUK» (16-DJIO); Tect «IIporpeccuBHbie
Matpuilsl JI’x. PaBenay; Meronuka ornenku npoctoi (II3MP) u cnoxuoit (C3MP)
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3pUTEIBHO-MOTOPHOM peaKiy, METOANKA OLCHKH PEaKMK Ha ABHXKYLIHHCS O0BEKT
(P1O), meToauka oneHKH BapuadensHoCcTH cepaeuHoro putma (BCP).

beckonraktaas onenka [IPC mpoBoamiach ¢ MCMOIB30BAHHEM MPOTPAMM
«BubpaME/]» n «BubpaCTADD» [10, 11]. MccaenoBanust NpOBOIMIUCH MO HAYY-
HBIM pyKoBOZACcTBOM npodeccopa A. @. boGposa.

Bcero 65110 IpoBeieHo 987 "emoBeko-o0caea0BaHMi. Pe3ynbTaThl HCCIeTI0OBaHNS
AHAIM3UPOBAINCH C UCTIOIH30BAHUEM MHOTOMEPHBIX METO/I0B CTATUCTUYECKOTO aHa-
nu3a nanHbix 1o nporpamme STATISTICA v.8.0.

Pesynkrathl uccriegoBaHus

Ilpeosapumensvnvie u nepuooudeckue ncuxopuzuonozuyeckue 00cied006anus.
OreHKa MICUX0(PU3NOTOTHIECKOTO COCTOSIHHSI CBSI3aHA C OIEHKOM TICHXO0(U3NO0IOTH-
YecKol ajmanranueil paboTHHKA, MO/ KOTOPOI MOHUMAETCS CUCTEMHAs peaxiius op-
raHM3Ma Ha BHEIIHWE U BHYTPEHHHUE CTHUMYJIBI B QakTopsl [12, 13]. B cooTBeTcTBUI
¢ MeroauyeckuMu peKoMeHJalMsIMu [S] oHa TPOBOJAUTCS HA MCUXUYECKOM, TICUXO-
(m3nonornyecKoM u PU3NOIOTHIECKOM YPOBHIX. AHATIN3 B3aMMOCBSI3M TIOKa3aTesnei
TpanguuoHHBIX MeTOAMK [IDPO ¢ OeCKOHTAKTHOW TEeXHOJOTHeW BUOPOU300pakeHUs
MoKasaj, 4To Kod(hhumeHT KaHoOHYecKol koppeisun (R) mapamerpoB BuOponso-
opaxkenus ¢ rectoMm MMUJI pasen 0,64; ¢ Tectom Ketrema — 0,43; Tectom PaBena —
0,72; TI3MP — 0,56; C3MP — 0,58; P10 — 0,59; BCP — 0,55.

[Tony4yeHHbIe pe3ynbTaThl MO3BOJSIOT CAENIATh BBIBOJ O TOM, YTO MapaMeTpbl
BUOPON300paKEHUS OTPAKAIOT CUCTEMHYIO PEAKIIMIO OpraHu3Ma Ha ICHXUYECKOM,
MCUXO(PHU3NOIOTHIECKOM, (PU3HOIOTHIECKOM YPOBHE M MOTYT HCIIOJIB30BATHCS TIPU
MpeaBapUTENbHBIX U MEPHOANYESCKUX NCUXO0()U3NOIOTHIECKUX 00CIeI0BaHUsAX B Ka-
YeCTBE METOJIA IKCIPECC-OLUEHKU YPOBHS MCUXO(MU3NOIOTHYECKON afanTaluu JIUL
OTTacHBIX Mpodeccuii.

C ucnonp30BaHUEM JTUCKPUMUHAHTHOTO aHanu3a [14] Obun pazpaboTaHbl pera-
fole npaBuia GOpMaIN30BaAHHOTO BBIICICHHS 110 IapaMerpaM BHOpou3o0pake-
HUsl paOOTHUKOB, UMEIOIINX HU3KUI YPOBEHb INCUXO(PHU3NOIOTHIECKON afanTaluu
no nanabiM AITK [TOC-KOHTPOJIb. Bpemst o0ciienoBanus pu 3TOM CHUYXKACTCS
¢ 2-X yacoB 10 1 MUHYTBL. DTO Mo3BOJIAET pekoMeHa0BaTh npoBeaeHue [1PO JIOIT
B ABa 3Tana. Ha mepBoM 3Tame ¢ MCIOIb30BAHUEM 3KCIIPECC-METO0B OECKOHTAKT-
HOHM MCUXO0(U3NOIOTHYECKON AMATHOCTUKHU BBIJEISETCSA TPYIMIa «PUCKa» — JUIa
C HU3KHMM YPOBHEM MCUXO(H3HOIOTUYECKOH afgantanuyi. PaOOTHUKH, HE BOILIEAIINE
B YKa3aHHYIO TPYIIY, OCBOOOKIAIOTCS OT AaTbHEHIINX ICUXO(U3NOIOTHUECKUX 00-
cnenoBannii. Ha BTopom stare mpoBoautcs [1DO rpymimbsl «prcka» B TIOTHOM 00beMe
COIJIACHO CYIIECTBYIOIIUM HOPMAaTHBOB. DTO 1Mo3BOJIUT Ha 30-35% cHU3UTH obmiee
Bpems, 3arpaunBaemoe Ha [1DO npodeccrnonanbHoi Tpymnns! (paOOTHUKOB LieXa, OT-
nena, TPeIITPUsITHS ).

IIpeocmennvie ncuxousuonozuueckue oocnedosanusn. Cpenu Bcex BunoB [1OO
HauMeHee pa3padOTaHHBIMU CIEAYET MPHU3HATh METOJOJIOTHIYECKHE, METOANYECKUE
U TEXHUYECKHE BONPOCH! MPOBEACHUS MPEACMEHHBIX NCUXO(U3HOIOTHUYECKUX 00-
cnenoBanuii (IICIIDO), KOoTOphIe MOJDKHBI MPOBOIUTHCA B PAMKax MPEICMEHHBIX



28 E. C. lenkaHosa

MEAULMHCKUX OCMOTpPOB. [l0 HAacTOSIIEro BpeMeH! OTCYTCTBYIOT YETKO cPopMyIiu-
poBaHHBIe K HUM TpeboBanus. [loaTomy npu nposenerun [ICIIDO ucnons3yrores,
KaK TIPaBHJIO, B YCEUEHHOM BHJI€ METOJIMKH U KpuTepuu nepuoandeckux 11PO.

[To namemy MHeHHIO, OCHOBHBIME TpeOoBanusiMu K [ICIIDO spnsitoTes: onepa-
TUBHOCTb, MHIUBUAYAJIbHOCTh U CUCTEMHOCTH [15].

OnepaTBHOCTh — CTIOCOOHOCTH TeXHmuecKuX cpeacts [ICIIDO obecrieunTs mpea-
CMEHHBII KOHTPOJIb HEOOXOIUMOTO YHCIIa PAOOTHUKOB MPEATIPUSTHS B OTBEJICHHOE Ha
9TO BpeMsl. B aToMHOI oTpacii, B 3aBUCUMOCTH OT XapakTepa MpeanpUaTus, YUCIIO
PpabOTHHUKOB, MPOXOIAIINX MTPEACMEHHBIH KOHTPOJIb, BAPBUPYETCS OT JECATKOB JI0 CO-
teH venoBek. [1pu atom [TICIIDO npoBoautcst B pabouee BpeMsl, 1 paboToaTelb 3aUH-
TepecoBaH B MUHUMAaJIbHOM OTBJICYEHHU pabOTHUKA OT TIPOU3BOJICTBEHHOT'O MpoLecca.
Koneuno npomycknast cnocooHocts IHICIIPO koHEUHO MOXKET OBITH YBEJIMUCHA 32 CUET
00BbEMHEHHUS aNNapaTHO-NPOTrPaMMHBIX CPEJCTB B JIOKaJIbHbIE ceTH. OIHAKO 3TO Tpe-
OyeT HaJIMYUS CIICUATBHBIX TIOMEIICHHUH, KOTOPBIMH MEHIIMHCKUAE YHKTHI Ha Mpe/-
MPUATUSIX aTOMHON OTpaciii B MOJABJISIIOIIEM OOJBIIMHCTBE CIydaeB HE 00J1aJaloT.

WuauBuyanbHOCTh — PELICHHE O AOIMyCKe/He JOoMycKe K paboTe NOJIKHO MpH-
HUMAThCS HE IO TPYIIOBBIM/IOMYJISIIUOHHBIM, & UHAUBUAYAIbHBIM KPUTEPHSIM.
PaboTHuK, nporieamuii npeBapuTeIbHbIC U €XKETOAHO MPOXOISIINN IEPUOTUIECKUE
[IDO, cunraercst roIHBIM TSI BHITTOTHEHUS PO ECCHOHANBHBIX 00s13aHHOCTEeH. [Ipn
9TOM pelIeHUE MPUHUMAETCS 10 TPYNIIOBBIM HOpMaM. Ho ka1l 4eI0BEK HaXOAHUT-
csl ITOJ1 BO3/ICHCTBUEM MHOXECTBa (PaKTOPOB KUIHEIEATSTLHOCTH. DAKTOPHI YCIOBHH
TpyZJa SIBJIAIOTCA AOCTATOYHO CTAOMJIBHBIMH B YCIOBHUSX IITATHOTO (DYHKIIMOHHUPO-
BaHMs npennpustus. Hanbosnee n3MeHUMBBIMU SIBISIOTCS COLMATIBLHO- OBITOBBIE
dakTopsl, popmupyroumit 00w «pou» xu3Hu. [Ipu npercMeHHOM MCHX0pU3N0-
JIOTHYECKOM 00CIIeIOBaHUN JOJDKHO OLIEHMBATHCS HACKOJIBKO COCTOSHUE PaOOTHUKA
BBIXOJIUT 3a PAMKH TUIUYHOTO JJIS HEO COCTOSIHUSA, C JAlIbHEHIINM BBISICHEHUEM
BO3MOJKHBIX IPUYHUH TAKOTO OTKJIOHEHHMS.

[Ipu TICIIPO BO3MOKHBII HAOOp AMATHOCTUYECKUX METOAMK CYIIECTBEHHO
cHmxkaeTcs. O4eBUIHO, YTO UCKIIIOYAETCS OLIEHKA ICUXMYECKOr0 COCTOSHUA C UC-
[10JIb30BAHUEM IICHUXOAMATHOCTHUECKUX TecToB. OleHKa NMCUXO()HU3NOTOTHYECKUX
(YHKIMI C UCTIOIB30BAHNEM PA3IMYHOIO THIIA CEHCOMOTOPHBIX METOJUK SIBISETCS
noctynuoit 1t IICIIDO, Ho Aaneko He TOCTaTOYHOM, TOCKOJIBKY MO3BOJISICT OLICHUTh
TOJIBKO (DYHKITMOHATFHOE COCTOsTHUE IIeHTpaibHOi HepBHOHU cucteMbl (LIHC). Taxxke
JOCTYITHOM SIBIISIETCSI OIICHKA COCTOSIHHS (PH3MOIOTHYECKUX (DYHKIIMH C UCTIONB30Ba-
HUEM METOJIMKH BapuadesnbHOoCcTH cepaeunoro purma (BCP). Ho oxna sTa meToauka
takxe sBisieTcst He goctarounoi s [ICIIDO. [Tostomy chopmynmupoBanHoe BbIIIE
TpeOOBaHWE CUCTEMHOCTH TOBOPHUT O TOM, 4TO 00BekTOM oreHku mnpu [ICITDO
JIOJDKHBI SIBJIATHCS. HE OTACIBbHBIE, a Pa3InYHbIC XapaKTePUCTHKH MCHUXO0(HU3HOIOTH-
YECKOTr0 COCTOSIHMA. B MX YHCIIO MOTYT BXOAWTH M HE TPaJIULMOHHBIE OMOMapKephI,
JOKa3aHO XapaKTepHU3YIOLIHe NCUXO0(PHU3HUOIOIrHYECKOe COCTOAHNE yestoBeka. K Hum
MBI OTHOCUM U TIapaMeTpbl BHOPOH300paXkeHUsl, KOTOPbIE, KaK ObLIO IOKAa3aHO BHIIIIE,
OTPaXXaroT CUCTEMHYIO PEaKIIMI0 OpraHu3Ma YeJloBeKa.

B cooTrBercTBUM ¢ TpeOOBaHMEM MHAMBHAYAIbHOCTH, IJISI KPUTEPHUS NOIyCKa
K paboTe B mpeasiokeH anroputM BerauciaeHns 80% u 95% moBepUTenbHBIX TPAaHUIT
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WHAMBHUIYaJbHOM HOPMBI. B €ro ocHOBe JIEKHUT CIOCOO MOCTPOCHUST KOHTPOIBHBIX
kapt Ulyxapra [16], LIKPOKO MCIIOIB3YyEMBIM IPU OLIEHKE KAYECTBA MPOMBIIIICHHOMN
nponykuud. Pemenue o He momycke K paboTe MpUHUMAETCS B clydae BBIXOJa T0-
Kazareneld BUOponszoOpakeHust 3a 95% rpaHuIly HHIUBUIYaJIbHOH HOPMBL.

B cooTBeTcTBUUM ¢ yKa3aHHBIMH TpeOOBaHUSMHU ObLIN pa3paboTaHbl KPUTEPUHU
u permarortue npaswia s [ICTIDO JIOIL. Onu ObutH peann30BaHbl CIICITHATICTAMEI
000 «3JICUCH, r. Cankr-IletepOypr B mporpamme BubpaCTADD10 [10]. IIpo-
BeneHHbie [ICIIDO 18 padornukos [IBX mokasanu, 4To BBIXOJ] 32 TPaHUIIBI MHJIH-
BUyaJbHOM HOPMBI, COOTBETCTBYIOIIUI HE IOMYCKy K paboTe, oTMevacs B 73-X u3
558 nabmronenwuit (13,1%).

Bpewms mis mpoBeeHUsI IPEACMEHHOT0 KOHTPOJISl Ha OJJHOM pabodyeM MecTe 3a-
Humasio 1 MunyTy. B ciaydae neoOxoaumocTn obecriedeHust O0bLIeH MPOMYCKHOM
CIIOCOOHOCTH CHCTEMBbI ICUXO(PU3HUOIOTNIECKUN KOHTPOJIb MOKET IIPOBOUTHCS B CO-
CTaBe JIOKAJIbHOM CETH.

Tpenaxcepnaa noozomogxa. llapamerpsl BUOPOU300paKEHUS HCIIONb30BAINCH
TUIsT OECKOHTAKTHOM OIEHKHU TCUXO()U3NOIOTHIECKOTO COCTOSIHHS TIPH padoTe Imep-
coHana Ha ncuxogusnonorunueckom tperaxepe « TUBYP_ TCII», paspaboraHHOM
cneranuctamu ObI'Y 'HI] ®MBI] um. A.U. bypHa3sHa COBMECTHO ¢ COTpYIHUKA-
mu HUMMBE (r. HoBocubupck). B TpeHakepe peann3oBaHbl HMHTEPAKTHBHBIE HMHU-
TallMOHHBIE 00yYaIoNIe UTPHl C OMOJIOTHIECKOW 0OpaTHOM CBS3BIO B BHPTYATHHOM
cpese ¢ mapajjielbHOM perucTpanueid mapaMeTpoB MOJEIHPYEeMON AesSTeIbHOCTH
1 3IeKTPOPHU3N0IOrHYECKUX ToKa3zarenei [17].

TpenaxepHast HOArOTOBKA PealM3yeTCss HA OCHOBE PELCHUS MIPOBBIX 3a1ad, MO-
JIeNMUPYIOMKX paboTy MepcoHaja Mo Meperpy3ke HeKOHIUIIMOHHBIX OTPa0OTaBIINX
TEIUIOBBLACIISIOIUX COOPOK BOIO-BOJASHBIX PEAKTOPOB, YTHIM3UPOBAHHBIX aTOMHBIX
MOJIBOIHBIX JIOAOK C HCIIOJIb30BAHUEM NCUXO(DU3HOIOTUIECKUX aHAJIOTOB YCIOBUI
peaybHON NeATeNTbHOCTH, BOCCO3/IaBAEMBIX C MOMOIIBI0 TEXHOJIOTHH BUPTYaIbHOU
pPEeaTbHOCTH € aJanTUBHOW 00PaTHON CBSA3BIO C MCIIOJIB30BAaHHEM (PH3HOIOTUIECKHX
CUTHAJIOB, PETUCTPUPYEMBIX y TPEHUPYeMOro. Mojenb AesTeNbHOCTH pealn3oBaHa
B BUJIE CUMYJISITOpa MOCTOBOT'O KPaHa, Ha «KPIOK» KOTOPOI'O HAaBEILIMBACTCS Pa3InuHbII
(Bcero 5 THUIOB) MHCTPYMEHT Juis pa3Oopku aeraiein koHteriHepoB ¢ OTBC. Cusas
JIeTallb IEPEHOCUTCS] KPAHOM B CIIELMAIBHYIO YTHIIM3AIMOHHYIO Tapy. YIIpaBJIeHUE
KpPaHOM U MHCTPYMEHTOM OCYILECTBIISICTCSI MaHUITYJIITOPOM-IKOHCTHKOM. CpenHee
BpeMs pa300pKH OJTHOTO KOHTeHHepa 3aHiMaeT 5 MUHYT. Mcrons3oBanue TpeHaxépa
«TUBYP_TCII» HampaBieHO Ha pa3BUTHE HABBIKOB ONTHUMAJIBHOTO (PyHKIIMOHUPOBaA-
HUS B 9KCTPEMAJIbHBIX YCIOBUAX U MPO(UIAKTUKY MCUXOCOMAaTHYECKUX PacCTPOMCTB,
CBSI3aHHBIX C JUTUTEIHHO NEHCTBYIOMMMHE (paKTOpaMH cTpecca/pamnodoOunn.

B «TUBYP_TCII» peanu3oBaH 0ObIYHBIM, CTPECCOBBIH (OrpaHUYCHUE BPEMCHH Pa-
OOTBI ¥ BHEIIHUE 3BYKOBBIC IOMEXH) PEKUM pa300pKH KOHTEHHEPOB, a TAKXKE PEKUM
pabotsl ¢ BOC, ipu KOTOPOM CKOPOCTH NIepeMEIIEeHUs] HHCTPYMEHTOB 3aBHCHT OT CITO-
COOHOCTH TPEHHPYEMOTO/TECTHPYEMOI'0 CHUXKATh YaCTOTY CEPJICUYHBIX COKPAIICHUH.

C ucnonp30BaHIEM KAHOHUYECKOTO KOPPEJISIIHOHHOTO aHajIu3a Oblila yCTaHOBJICHA
B3aMMOCBSI3b TOYHOCTHBIX M CKOPOCTHBIX ITOKa3aTeJIed MOJIEIUPYyEMOM IesITeTbHOCTH
C IapaMeTpaMu NIEKTPO(PU3NOIOrHIECKUX CUTHAJIOB. Y CTAHOBJIEHO, YTO HAaNOOJIbILINH
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(R = 0,65) xkaHOHUYECKOH KOPPETSIHMH CBSI3BIBACT «MATTEPH» NEHCTBUH, BBIIOIHS-
€MBIX CO CHIJKEHHOW CKOPOCTBIO M BBICOKOW TOYHOCTBIO, C «IATTEPHOMY» (U3HO-
JIOTUYECKUX PEAKINH TPEHUPYEMOTO/TECTHPYEMOT0, XapaKTepPU3yeMbIM CHHKCHHEM
YacTOTHI ITyJIbCA U KOKHOW MPOBOJUMOCTH MIPH YBETHMUEHUH YaCTOThI U AMITIUTY/IbI €€
CIIOHTaHHBIX peaknuil. B 76% cirydaeB nanHas peaxius Habmoaanack B BOC-pexxnme
TPEHUPOBKH M CBUJETEIHCTBYET O ((POPMHUPOBAHNH HABBIKOB CAMOPETYIISIIHH.

C oosiee HuzkuMm (0,45) K03hHUIMEHTOM KAHOHHYECKOU KOPPEJISIIIMH BHICOKHE
CKOPOCTb M Ka4eCTBO MOJICIUPYEMON JEATENBHOCTH B3aUMOCBSI3aHbl C YBEIMUEHUEM
MoKazaTesie KOKHO-TaTbBAHMYECKON PEeaKIiH, YTO CBHIETENHCTBYET O TIOBBIIICHUN
YPOBHSI TICHXO9MOIIMOHAIILHOTO HANPSIKEHHSI TPEHUPYEMBIX/TECTUPYEMBIX. JlaHHOE
COCTOSIHHE XapaKTEePHO JUIsl dTarna NpuoOpeTeHus] HaBBIKOB B pa0OTe Ha TpeHaKepe
Y BBITIOJTHEHHS MOACITUPYEMOM NI TEITBHOCTH.

YcraHoBieHa Takxke oueHb BhIicokas (R = 0,85) B3auMOCBs3b MHTETPATBHBIX TI0-
Kazareneld BUOPOM300paKeHHs ¢ mapaMeTpaMu dJIeKTPO(PHU3HOIOTHIECKUX CUTHAIIOB.

BenymuM B popMUPOBaHNWN yKa3aHHON B3aMMOCBSI3U YPOBEHb CTPECCHPOBAH-
HOCTH TPEHHPYEMOTO/TECTHPYEMOTO. YBEIMYCHHE 3TOTO MMOKa3aTesl OTPayKaeTcs,
MIpe’KJIe BCETO, B YBEIMUEHUH MTOKa3aTeseil KOKHO-TaJIbBAaHUIECKON peakluu, 4To SB-
JII€TCS U3BECTHBIM MPU3HAKOM YBEIUYCHUS ICUXOOMOIIMOHAIBHOTO HAMPSX)KEHUS ue-
noBeka. OTpuiaTeNbHAs KOPPEISAIUs ¢ CTaHAApTHBIM OTKJIOHeHHeM RR-mHTEpBanos
MMOKa3bIBAET, YTO MPH ITOM IOBBIIIAETCS YPOBEHBb I[EHTPAIU3AIUN YIIPABICHUS
PUTMOM cep/illa, CBUIETEIbCTBYIOUIUN O MOBBIIIEHUH HANPSIKEHUS PEryISATOPHBIX
MEXaHHU3MOB OpraHu3Ma. Peakius AbpIXaTeabHON CHUCTEMBbI MPOSIBISLETCS B yBeIHUYe-
HUUW YaCTOTHI JBIXaHUA. DTO JTaJ0 BO3MOXKHOCTH pa3paboTaTh MHTETPAIbHBIN MTOKa-
3areib OICHKH MCUXO(PU3UOIOTHICCKON «IICHBI» JEATEIbHOCTH C MCIIOJIb30BaHUEM
napaMeTpoB BUOPOH300paKeHUSI.

BbiBoabl

1. YcraHoBieHHas! B3aMMOCBSI3b ITapaMeTpOB BUOPOM300paKEHHUS C METOJUKAMHU
OLIEHKH NMCUXO(HU3MOIOTHYECKON aqaNnTali HAa CUXUYECKOM, NMCUXO0(PU3NOIOTH-
YeCKOM M (PU3UOJOTHUECKOM YPOBHSIX CBUAETENBCTBYET O TOM, YTO MapaMeTphbl BU-
OpoH300paKeHUST OTPAKAIOT KOMIUICKCHYIO CUCTEMHYIO PEaKkIHUI0 OpraHuzMa. JTo
MO3BOJISIET MCIOIB30BaTh MMapaMeTpbl BHOPON300paskeHUs TIPH TIPEABAPUTEIBHBIX
Y IEPUOANYECKUX TIcuXo(u3nonorndeckux oocnempoBanusax JIOIL.

2. OnepaTuBHOCTh, CUCTEMHOCTh U WHAWBUAYAIBHOCTD SBISIOTCS HEOOXOIUMBIM
TpeOOBaHUSIMHU K CHCTEMaM NPEICMEHHOT0/TIOCIIECMEHHOTO TICHX0()HU3HO0IOTHIECKOTO
KOHTPOJIS JIUI{ OTIACHBIX MPO(ECCHii, KOTOPHIM B ITOJTHONW Mepe YIAOBIETBOPSET TEXHO-
JIOTHsI BHOPOM300paKeHUSI.

3. PazpaboranHbIil MO0 mapaMeTpaM BHOPOM300paKeHUs] WHTErPaJbHBIM MOKa-
3aTeNb W WCHOJIB30BAHHBIM METOJ MOCTPOSHUS TPAHMIl WHAWBHIYaTbHONH HOPMEI,
MO3BOJISIIOT CBOCBPEMEHHO BBISBIISATH M HE JIONYCKATh K padoTe JIuI, nMcuxodu3no-
JIOTUYECKOE COCTOSIHUE KOTOPBIX HE COOTBETCTBYET TPeOOBaHUSIM JESTEIHHOCTH,
obecreynBasi TEM CaMbIM O€30MACHOCTH BBIITOJIHEHHE PadOT C MOTEHIHAIBHO-
OTIACHBIMHU TEXHOJIOTHSAMH.
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4. YcraHOBIJICHHAs B3aMMOCBSI3b HUHTCIPpAJIbHBIX MapaMeTpPOB BI/I6pOI/I306pa)KCHI/I$I

C mapaMeTpaMH 3JIEKTPO(PU3HOIOTHYECKUX CUTHAJIOB MOKA3bIBACT, YTO YyBEJIUYe-
HUE€ YPOBHS CTPECCHPOBAHHOCTH TIO JAHHBIM BUOPOM300paKEHNST COTPOBOXKIAETCS
POCTOM KO>KHOW MPOBOJMMOCTH, SIBJISIOIIEICS MPU3HAKOM HAJIWYUS TTCHUXO03MOIH-
OHAJILHOTO HANPSIKEHUS Y TPEHUPYEMOTO/TECTHPYEMOr0 MPHU BHIIOJIHECHUH MOJe-
JUPYEMON ONEepaTOPCKON AESITENbHOCTH. DTO AaJI0 BO3MOXKHOCTH pa3padoTaTh
WHTETPaJIbHBIN MOKa3aTelb OICHKH NMCUXO()HU3HOIOTHYECKON «IICHBI» IesATeNIbHOCTH
pu TpeHaxxepHoi noaroroske JIOII.
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AKMUGHBIMU OMX00AMU U S0EPHLIM MONIUBOM. B ocnose pazpabomannoti memoouku nexcum Gul-
pabomka Kpumepuesd OyeHKU MHONCECMBEHHO20 UHMELIEKMA UCNBIMYEMbIX C UCNOIb308AHUEM
NCUXOPU3UOIOSUYECKO20 MeCmUpogans mexnonozuel ubpouzoopasicenus. Cpeousisi mounocmy
Gdopmanuzoeannoco pasoenenus padbomHUKO8 OCHOBHO20 U 8CHOMO2AMENbHO20 NPOUIBOOCTE
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CRITERIA FOR PROFESSIONAL SELECTION OF STAFF
FOR IMPLEMENTATION OF WORKS ON HANDLING
WITH NUCLEAR FUEL AND RADIOACTIVE WASTE

FROM THE EVALUATION OF MULTIPLE INTELLIGENCE

V. V. Rataeva (rvv-83@mail.ru)
Center for Radioactive Waste Management-Branch of gb. Andreeva SZTs “SevRAO” —
branch of FSUE “RosRAQO”, Zaozersk, Murmansk Region, Russia.

Abstract: The methodology and criteria for personnel selection for working with radioactive
waste and nuclear fuel have been developed. The basis of the developed methodology is the
development of criteria for assessing the multiple intelligence of staff using psychophysiological
testing by vibraimage technology. The average accuracy of the formalized division of workers in
the main and auxiliary industries by vibraimage parameters was 95,8%.

Keywords: Emergency situation, vibraimage technology, multiple intelligences, professional
selection.

BBepgeHune

OngHYM U3 OCHOBHBIX BUJOB JesATesnbHOCTH LleHTpa mo obpamennto ¢ PAO —
otnenenne ryba Angpeea C3L| «CeBPAO» — ¢ununana OI'VII «PocPAO»
sIBJIsIeTCsT oOpainenue ¢ orpaboraBmum sjaepHbiM TormuBoM (OAT). PaGora
¢ OST 3zakitouaeTcss B U3BICYSCHUHU TOTJIUBHBIX COOPOK SIIEPHBIX PEAKTOPOB,
BBIBEJICHHBIX M3 JKCILUTyaTallHd aTOMHBIX IMOJIBOJAHBIX JOJOK, UX Tepe3arpys3ke
B TPAHCIIOPTHBIC KOHTEHHEPHI C MOCIEYIONIMM BRIBO30M Ha nepepabotky. Onac-
HOCTbh BBINIOJIHSIEMBIX Pa0OT CBsSI3aHA MPEXKJAEC BCETO C TEM, YTO MPHU H3BJICUYCHUU
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TOIUTMBHBIX COOPOK BO3MOYKHO BOBHHKHOBEHHUE HEIITATHBIX CUTYaIMil, YTO MOKET
MPUBECTH K YBEJIMYCHUIO BEIWUYUH PaJHANUOHHBIX (DaKTOPOB, PAIMOAKTHBHOMY
3arpA3HEHHUIO TPOU3BOICTBEHHBIX TOMEIEHUH U TEPPUTOPHUH ITYHKTAa BPEMEHHOTO
xpanenus (I1BX).

[lo naHHBIM crenUaIbHON OLEHKU YCIOBUW TpyZJa, paboTa mepcoHaina KOM-
miekca xpanenus u odpamenns (KXuO) cBs3aHa ¢ mogHITHEM, TTepeMeIIeHUEM
rpy30B, MOHTQXHBIMU U CTPONMJIBHBIMU pPabOTaMu C UCIOJH30BAHWEM MaHU-
MyJISITOPOB AMCTAaHIMOHHOTO YIpPaBICHHS, Pa3JMYHOTO BUAA CTAaHKOB, pabounx
MEXaHH3MOB MOCTOBOT'0 KpaHa u J1ip. [Ipn 3TOM pabOTHUKH TTOABEPIKEHBI JTOKAIh-
HOHM M o0miell BUOpannu, HCTIBITHIBAIOT AOTIOJHUTENBHYIO (PU3UIECKYIO, THHAMU-
YEeCKYI0, CTATUYECKYI0, CCHCOPHYIO Harpy3Ky, 4To TpeOyeT OT mepcoHana 0coObIX
Ka4eCTB.

[ToaToMy mpodeccrnoHaIbHBIN 0TOOP Ha paboOTy B OCHOBHOE MPOW3BOIACTBA
SABIJISIETCSI HEOOXOIUMBIM ycaoBueM 3¢ dekTuBHoi padorsl [IBX u 6e3omacHocTn
npoBeneHus padot mo odpamieHuto ¢ OAT u PAO.

[IpodeccrnonanbHpIil 0OTOOP — yCTAaHOBJIEHHWE COOTBETCTBHS YPOBHS 37J0POBbS,
NMCUX0(QHU3NOIOTUYECKUX OCOOCHHOCTEH YelloBeKa, ero IMOJArOTOBICHHOCTH U TPO-
(eccroHaNbHBIX HABBIKOB TPEOOBAHUSM, MPEABIBISICMBIM CIIEHU(UKON yCIOBHMA
Y XapakTepa u30paHHOTO BHIa TPYIAOBOU AesTeabHOCTH [1].

Cpenu Bcex BHIOB NMpodeccuoHAIBLHOTO 0TOOpa (MEIUITMHCKUN, COIHATBLHO-
MCUXOJIOTHYECKUH, 00pa30BaTEIbHbBIN, MCUXO(YU3NOJIOTUYCCKUN) HAHOOJIBIIY IO
CJI0KHOCTH BBI3BIBAET COLMATBHO-IICUXOJOTHUYECKUN 0TOOp [2], TpeOyromuii
WCIIONIb30BaHUS Pa3IMYHOTO BUJA TECTOB M, B CHIy 3TOTO, SIBJISIONINANCS BechMa
JUIMTEJIBHBIM U TpyJoeMKHM. [103TOMy akTyasbHOU 3ajaueil IpaKTUYECKON ICHU-
X0(HU3HUOTOTHH SABISAETCS MCIONB30BAHUE IKCIPECC-METOI0B MPOPECCHOHATBLHOTO
oT60pa. K HIUM MBI OTHOCUM OIIEHKY TEOPHIO MHOXKeCTBeHHOTO nHTeiuekTa (MU)
I'. Tapnuepa. Ee omucanne monpodHo gano B MoHorpadum B.A. MuHKHHA U
A. H. Hukonaenko [3]. Crapasch OXBaTUTh BECh CIEKTP CIIOCOOHOCTEH U TaliaH-
TOB, KOTOPBIMHU 00sa7atoT Joau, I'. 'apaHep mpennonoxui, 4To A1 UMEIOT He
TOJHKO UHTEJUICKTYaIbHBIN MOTSHITHAT, HO MHOTO Pa3IMYHBIX HHTEIIEKTOB. B TOM
YHClie MeKIMYHOCTHBIN, TPOCTPAHCTBECHHO-3PUTENBHBIN, BepOaNbHBIH, My3bIKallb-
HBIA U Ap. YKa3aHHbIE BBIIIE aBTOPBI HE TOJNBKO pa3Buiu Teoputo MU, HO u pas-
paboTany WHHOBAIMOHHBIA METOJ ero olleHKH. OCOOEHHOCTHIO pa3paboTaHHOTO
METOJia SBJISIETCS TO, YTO MPHU MocTpoeHuu npoduias MU ncnons3yercs He TOIBKO
JeKIapupyemasi peakiuus TeCTUPYEeMOro — BBIOOp OTBETa Ha 3a7aBaeMblil BOTIPOC,
HO 1 Oecco3HaTeNbHas peaknus Ha Bonpoc. [locienHss O1eHnBaeTCs C UCIIOIb30-
BaHHEM IMMapaMeTpoB BUOpom3oOpakeHus [4] Ha OCHOBE BECTHOYIISIPHO-IMOITHO-
HaibHOTO peduekca [5]. CymmapHas onenka mkan MU ctpoutcs, Takum o0pazom,
M0 JaHHBIM pacyeTa «CO3HATEeIbHOTO» U «Oecco3HarenbHoro» npoduns MU. s
npakTrdeckoil onenku MU paspaborana mporpamma VibraMI [6].

Lenbro HACTOSIIIET0 UCCIICIOBAHMSI SBIISITIACH pa3paboTKa KPUTEPUH MPodeccrHo-
HaJbHOTO O0TOOpa JUI AJis BBIIOJHEHUS padoT Mo O0palleHnuo ¢ 0TpadoTaBIINM
SIZIEPHBIM TOIUIMBOM U PaAMOAKTHBHBIMH OTXOJAMU IO JAHHBIM OIEHKHA MHOXeE-
CTBEHHOTO MHTEJUICKTA.
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MaTtepuanbl 1 meToAbl

OO0beKkToM uccnenoBaHus SABJsUICS nepcoHan ocHoBHoro (KXuO) u Bcmomora-
TEIBLHOTO MPOU3BOJCTBA (Ciayk0a pamuanuoHHO# O0ezonmacHoctu (CPB), amekTpo-
Mexaandeckas ciryxoa (OMC), rapax) [IBX ro. Aranpeea C3L| «CeBPAO». Becero
W3 OCHOBHOI'O ITPOM3BOJICTBA OBLIO MPOTECTUPOBAHO 16, M3 BCIIOMOTAaTEIbLHOTO —
54 pabotnuka. TecTupoBaHue NPOBOAMIIOCH C UCIIOJIB30BAaHUEM NporpamMmbl VibraMI
B pamkax Poccuiicko-HOpBeKCKOTO COTPYIHHYECTBA IO BOIIPOCAM PEaOUITUTAIIIHI
paauanroHHO-onacHbIX 00bekTOB Ha CeBepo-3amane Poccun (koHTpakt Ne M18-
15/02 ot 23.02.2015 r.) u noroBopa ®I'bY I'HI] ®MBI] um. A. 1. byprazana ¢ C31]
«CeBPAO». VMccnenoBaHus MPOBOIMINCH TTOJI HAYYHBIM PYKOBOJICTBOM Tipodheccopa
A. ®. boOpoBa. PesyibTaThl HCClIeI0BaHUS aHAIU3UPOBAIUCH C MCIIOJb30BAaHUEM
nporpamMmMmbl CTATUCTUKA v.8.0.

Pesyn bTaTbl NCCrnenoBaHUA

Kak 6bu10 oTMeueHo BbilIe, mporpamma VibraMI mo3BosisieT oleHuBaTh, Hapsiay
C CO3HATENbHOM, 0ECCO3HATENbHYIO PEAKIHI0 TECTUPYEMOI0 Ha MPEIbSBIsEMbIC BO-
npockl. B nienom 6eccozHaTelbHOE MOYKHO OMHCATh KaK COBOKYITHOCTD Psijia TICHXUYe-
CKHUX SIBIICHHI U MPOLECCOB, KOTOPBIE COBEPIIEHHO HE OCO3HAIOTCS YEIOBEKOM JIHOO
HE KOHTpOJIMpYyIoTcst HUM. beccosnarenbHoe — ocobast cepa mcuxudecKoi AesTelb-
HOCTH 4€JIOBEKA, XapaKTePU3YIOIIAsACs OTCYTCTBUEM CO3HATEIBHOIO PEryJIMPOBAHUS
1 KOHTPOJISI, HEMTPOM3BOJIHHOIO BOSHUKHOBEHHUS U TEUEHHUS MICUXUUYECKUX IPOIIECCOB.

CriocoOHOCTh TEXHOJIOTUH BUOPON300pakeHHs OLIEHUBATh OE€CCO3HATENBFHYIO pe-
aKLHMIO YEJIOBEKA MOKaXeM Ha KJIACCHYECKOM B NOJUIpadUueCcKUX HCCICTOBAHUSIX
(eTexIyK JKU) TecTe Ha UISHTH(UKAIUIO IMEHU TecTHpyeMoro (Tect «Mms»). Ero
Lelb — NPOAEMOHCTPUPOBATh TECTUPYEMOMY CIIOCOOHOCTH UCTOIb3yEeMbIX TEXHH-
YeCKHUX CpelcTB (mosurpada) BBISBIATD JIOKb IIPU OTBETE Ha 337aBaeMble BOIIPOCHI.
[Ipu BeIMONTHEHNH TecTa 3a7aeTcs Bonpoc: Bame nvs Bukrop? (Cepreii, Anexcanap
U Jp., KOHTPOJIbHBIE BONPOCHI), CPEIN KOTOPHIX HA3bIBAETCSI M €r0 COOCTBEHHOE UMSI
(mpoBepouHsIii Borpoc). Ha kakaplii Bompoc, TeCTUpYEeMBbli JOKeH 0TBETUTh «Hery.
Jist osTyueHHsl JOCTOBEPHBIX PE3YJIbTATOB BOIIPOCH! C HA3BAHUEM MMEHHM 3a/1al0TCs
HECKOJIBKO pa3 B pa3HOM MMOCIeI0BaTeIbHOCTH.

Ha pucynke 1 nokasaHbl pe3yJIbTaThl OLIEHKH 0ECCO3HATENLHON PEaKLUU Ha TECTE
«ms». B kauecTBe KOHTPOJIBHBIX BOIIPOCOB UCIOJIb30BAIUCh UMeHa AHapei, Cep-
reit, Buktop. COOCTBEHHBIM HMEHEM TECTHPYEMOT'O (MPOBEPOUYHBIM BOIIPOCOM) OBLIO
nmsi Anekcanap. Kaxnoe Borpoc 3anaBaincs 4 paza. becco3narenbHas ncuxopusno-
JIOTHYECKas peakiysl OLEHUBAIach Mo MapaMeTpamM BUOPOU300paKeHHUSI.

[Ipu npoeunpoBaHUM PE3yIbTATOB TECTUPOBAHMSA B 2-X MEPHOE IPOCTPAHCTBO Ka-
HOHMYECKHX TUCKPUMHUHAHTHBIX (yHKIMH Root 1, Root 2, mpoBeneHHOE ¢ UCTIONB30-
BaHUEM TUCKPUMHUHAHTHOTO aHalu3a [7], BUAHA YeTKas JoKaIu3auuil 6ecco3HaTelNb-
HBIN peakIuy Ha Kakaoe u3 uMeH (puc.la). [Ipu aTom peakiuio Ha cOOCTBEHHOE MM
xopouio auddepernupyer 1-s1 kKaHOHUYECKast TUCKpUMUHAHTHAsS (yHKIMs Root 1.
OT0 aeT OCHOBaHME UCIOIb30BATh €€ B KaUYeCTBE MHTETPAIBLHOIO TIOKA3aTeNsl OLIEHKH
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Oecco3HaTenbHON peakuuu Tectupyemoro. @opmyina ero Beruucienus B T-Oammax
gyepe3 napameTpsl BUOPON300paskeHHsI HUMEET CIIEeIYIOLUINA BU:

Root 1 = -204,2-2,4*S4 vRates—60,7*S5 bMin+2,5%F2 vRates—
-50,9*%P4 vRates+71,7*S5 bMax+96,4*A4 bMax+1,4*A3 vRates—1,4*A2 cMax+
+358,9*F1D_vRates+59,3*F5X bMin+87,8*F5X bMax+0,22*P2 bMax+
+27,3*F7 _bMin—-1,2*P3 vRates+1,6%*A4 cMax, 6amibl.

Ha pucynke 10 mokazana konTponbHas kapta Llyxapta [8], mocTpoenHast st
pa3paboTaHHOTrO MHTErpajgbHoro nokasarens. Ilo Helt BunHO, 4TO 32 95% noBepu-
TEJbHBIE IPAaHUIIBl BBIXOJIUT Oecco3HaTeNbHAs MCUXO(U3NOIOTHYECKas PeakIus Ha
coOctBeHHOe MMA. [Ipu 3TOM Aexnapupyemoit peakuuei 0b11 oTBeT «Her». Xots
B niporpamMmy VibraMI 3amoxeH Apyroil alropuTM OLEHKH peakuu Oecco3HaTelb-
HOH cdepsl YelloBeKa Ha MPEAbIBISIEMbIH BOIPOC, MPUBEICHHBIN PUMEp HaTJISTHO
JIEMOHCTPHPYET BO3MOKHOCTh MUCTIOJNB30BaHUS TapaMeTpOB BUOPOU300paKeHHS JIIst
OLIEHKHM 0eCcCO3HaTEeNbHON NCHUXO0(HU3HOIOTHIECKON PeaKiyH.
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Puc. 1. Pe3ynbraTthl oueHkn becco3HaTenbHON peakuun Ha Tecte «msa»

B rabmune 1 npuBeneHs! cpeHue 3HaYeHus mkan MU (cymmapHast orieHKa) y pa-
00THHKOB OCHOBHOTO TTpon3BoicTBa (KX1O) B CpaBHEHHH C OCTATLHBIM ITEPCOHATIOM.
Ouenka 1oCcTOBEpHOCTH pasznuuus (p) mkan MU mpoBoauiIack ¢ UCIOIL30BaHUEM
t-xkputepus CThIOJICHTA.

Kak crnemyer u3 mpuBeIeHHBIX JaHHBIX, HA 1-M MecTe y paboTHIKOB KXuO crodr ka-
YeCTBa IMOABIKHIYECTBO. ITO MBI CBS3BIBAEM C PaOOTOM Ha paIralliOHHO-0TIACHOM TIPO-
U3BOJACTBE. J[eHCTBUTENHHO, XOTS PUCK PATUAIIIOHHOTO OOyUYEHHS MepcoHaia B IITAT-
HBIX pexknMax (QyHKImoHupoBanus [1OX MUHUMANBHBIA, BO BHEIITATHBIX YCIOBHSIX
OH CYIIECTBEHHO Bo3pacTaeT. [Ipr 3ToM pabOTHHKHM MPEeKpacHO TTOHIMAIOT BO3MOKHBIE
MOCJIE/ICTBUS upe3BbiuaiiHon cutyanuu Ha [IBX kak i ceOs nmuyHO, Tak U JjIs Ha-
CEJICHMs, IPOKUBAIOIIETO B palloHe pacnonoxeHus [IBX, u okpyxkaromen cpensl.
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Ta6nuua 1
CyMmapHbIi npoduns MU paboTHMKOB OCHOBHOIO Npov3BOACTBa
B CpPaBHEHWM C OCTallbHbIM NEPCOHANoOM
PaHr HaunmeHoBaHwue wkans MA KXnO OcTtanbHble p
1 MopswxHu4eckni (MB) 76,1 74,5 0,8235
2 | MexnuuHocTHbIi (MJ1) 731 63,5 0,2240
3 MoTopHo-aBuratensHbii (M) 66,1 72,1 0,3398
4 BusyanesHo-npocTpaHcTBeHHbIN (BIT) 59,6 45,3 0,0510
5 | MpupogHbin (MP) 59,1 68,7 0,1950
6 My3blkanbHo-putMudeckuii (MP) 49,6 47,5 0,8160
7 Bepb6anbHo-nuHrenctunyeckui (BJ1) 47,4 47,7 0,9657
8 BHyTpunmnyHocTHbIN (BU) 44,8 50,0 0,5394
9 BoremHo-apTuctuyeckun (B[) 40,8 32,7 0,2438
10 | dunocodcko-uccnenosarensckuin (GU) 40,7 48,9 0,3408
11 Noruko-matematuyeckuin (M) 39,0 47.0 0,3437
12 | BusHec-kopbICTHbIN (BK) 32,1 22,9 0,2112

[TosToMy oco3HaHMe ATOTO TPeOyeT OT MepcoHana 0coObIX kauecTB. OTMETHM, TIO
JaHHoi mkaie MU 1ocToBEpHBIE OTIMYHKS OT OCTAJIBHOIO MEPCOHaNa OTCYTCTBYIOT.
To ecTh Ka4eCTBO MOJBUKHIUYECTBO XapaKTepHO I Bcex padotHukoB [IBX. Iox-
BIDKHMYECKUI THI MHTEJUIEKTA MPUCYL] JIFOASIM C BBICOKOM TOTOBHOCTBIO K CAMOOT-
Jage, MOPOH TOCTHUTAIOIICH CaMOITOKEPTBOBAHUS BO MM CITACCHUS YETIOBEUCCKOM
WM UHOU >KU3HU. AKTHUBHASI KU3HEHHAS MO3UIIMS TaKUX JIOACH OCHOBaHA HA MUICAX
TyMaHW3Ma H nanupusma.

Crexyromum 1m0 3HAYMMOCTH HIET MEKINIHOCTHBIA UHTEIJIEKT. B obmem Buae
K TPOSIBJICHUSIM TOTO MHTEIJIEKTa OTHOCUTCS BBICOKAsI MOTPEOHOCTh B PA3IMUHBIX
BHJIaX KOMMYHHKAIIMH [TPH HAJTMYUU CIIOCOOHOCTEH K pa3IMYHBIM BUIaM B3aUMO/ICH-
CTBHUS Kak TakoBOro. CIoCOOHOCTh TOHKO YYBCTBOBATh HACTPOEHWE APYTUX JTIOJEH
o BepOaJIbHBIM W HEBEpPOaIbHBIM MPOSBICHHUSIM, CIIOCOOHOCTh YpPEryIHpOBaHUS
KoH(pIUKTOB. [loCKOJIBKY omepanuu 1Mo OOpalieHUI0 ¢ OTPabOTaBIIUM SICPHBIM
TOIUTUBOM W PaJHMOAKTUBHBIMU OTXOJIAMH SIBIISIETCSI pab0OTON B KOMaH i€, CIIOCOOHOCTh
K MEXJIMYHOCTHOMY B3aUMOJICUCTBHUIO SBJISETCS OJHOM U3 BEAYIIEH sl yCIEeIIHOro
BBITIOJIHEHUS POQecCoHaIbHON aestenbHocTU. C mocToBepHOCThIO 88% y paboT-
HHUKOB OCHOBHOI'O MPOU3BOJICTBA 3TO KAUECTBO BBIIIE, YEM Y OCTAJIbHBIX.

[anee mo BaXHOCTH MJIYT MOTOPHO-JIBUIAaTEJIbHbIA W BU3yaJbHO-IPOCTPAH-
CTBEHHBIH MHTEJUICKT. DTH KaueCTBa HEIOCPECTBEHHO CBsI3aHbI ¢ MPO(ECCHOHAIb-
HOW JIesITeIbHOCTU PabOTHUKOB OCHOBHOTO MPOU3BOJICTBA, TPEOYIOMIEH XOPOIIIO
Pa3BHUTON KaK KPYMHOH MOTOPUKH (KOOpAWHAIMS IBUXKEHUN, OallaHC, JIOBKOCTb,
cuiIa | Jp.), Tak U MeaKkoil. OcoGeHHO Ba)XKHBI B OTEPALUAX MO 0OpaIEeHHIO CITOCO0-
HOCTb BOCIIPUHUMATH OKPY>KaIOIIKE MPEIMETHI U SBICHUS B 3-X MEPHOM MPOCTPaH-
CTBE, BHE 3aBUCUMOCTH OT MUX MCXOJHOTO MOJOXEHUS U JUHAMUKH. DTU KauecTBa
XapaKTepU3yeT BU3YaTbHO-TIPOCTPAHCTBEHHBIN HHTEIJIEKT, KOTOPBIH y pAOOTHHKOB
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OCHOBHOT'O MPOU3BOJACTBA CTATUCTUYECKH JOCTOBEPHO BBIIIE YEM Yy OCTAJIBHOTO
nepcoHaIa.

g pa3zpaOoTKu KpUTEpHEB MPOPECCHOHANBHOTO 0TOOpa HA OCHOBHOE TMPOU3BOI-
ctBo [IBX ncrnosb3oBancs JUCKPUMUHAHTHBIN aHanu3. /{1 nosry4eHus: yCTOUUUBBIX
pemarnux MpaBuil UCIOIb30BAINCH JHUIA, 3HaUeHUs mKan MU KoTopbIx nexann
B quamnasone 25 — 75-if nmepueHTmiied. CpeaHsss TOUHOCTh (OPMaTN30BAHHOTO pasie-
JeHuss pabOTHUKOB OCHOBHOT'O W BCIIOMOTATEIbHOTO MPOU3BOACTB cocTaBmiia 95,8%.

C ucnonb30BaHUEM JIMHEHHBIX JUCKPUMUHAHTHBIX (YHKIHMH OBUIM PaCCUMTAHBI
anoCTEPUOPHBIC BEPOSITHOCTH MICHTHU(HUKALUN CPAaBHUBAEMBIX TPYI PaOOTHHUKOB
[I®X. Pa3zpaboTranHas Ha X OCHOBE BEPOSTHOCTHAS HOMOTpaMma JUIsi Mpodheccruo-
HaJIBHOTO 0TOOpa KaHIUAaTOB Ha padoty B KXuO npecrarieHa Ha puCyHKE 2.

loneH

04 02 00 02 04 086 08 10 12 14 16 18 20=—P1
- +P2
¥P_MNpMpur

Puc. 2. BepoaTHocTHaa HoMmorpamma ang npodeccrnoHansHoro otbopa kaHanaaToB
Ha paboty B KXnO

[To ocu opauHAT OTIIOXKEHA BEPOSTHOCTH COOTBETCTBHS KaHIU1aTa TPEOOBAHHUSM,
10 OCH a0CITNCC — WHTETPATBHBIN KpUTEPU YPOBHS MPOPECCHOHATHHON TPUTOTHO-
ctu (YP_Ilpllpur).

®opmyna BeraucieHus YP IIplIpur umeer cienyromuii BUI:

VP _IlpIlpur = 0,688+0,014*bA+0,013*bK+0,0004*B1-0,011*BJI+0,023*BI1-
—0,014*JIM-0,012*MJ1+0,008 *MJI+0,002*MP-0,001*I1B-0,014*I1P-0,004* DU,
YCII. eII.

[IpaBuio mpUHATHS pEIIeHHs] COCTOUT B CIEAYIONMEM. 3HAUSHHS MKl CyMMap-
Horo npodumu MU kanaumaTa MoaACTaBisOTCS B (GOpMyIly, IO KOTOPBIM Ompesess-
eTCsl BeTMYHMHA KpuTepus npodeccnonanbHoi npurogHoctd. OHa HAHOCUTCS HA OCh
opauHat. M3 moiay4yeHHON TOYKH BOCCTAHABIMBAETCA MEPHNEHIUKYISIP 0 Mepeceye-
HUSI C TPAHHUIIAMU KJIACCOB «TONCH» (CIUIONTHAS JTUHMUS), «HE TOACH» (IyHKTHpPHAS
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JnuHUs). ToukH nepeceyeHus MpoenupyroTcs Ha OCh OpPJUHAT, [0 KOTOPOl onpeens-
€TCsl BEPOSITHOCTD MPUTOJHOCTH KaHIUATa.

Hanpuwmep, npu YP_Ilpllpur = 1,0 ycn. en. BeposTHOCTh npodecCHOHaTbHON
npuroanoctu pasHa 0,8 (80%). g mpoCTOTHI MOYKET TaK)Ke MCHOJIB30BATHCS «TO-
yeyHas» oueHka: npu YP Ilpllpur > 0,7 yci. ex. kKaHAUAaT CUATAETCS MPUTOAHBIM
pabore.
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WHHOBALIMOHHbIA METO[, NMPEOCMEHHOIO
NCUXODPUINONOTMHYECKOIo OBCJIEAOBAHUA NMEPCOHAIA
NPEANPUATUA ATOMHOW OTPACIIU C UCMONb3OBAHUEM

TEXHONOIrMn BU6POU30BPAXEHUA

T. M. Hosukoea (novikova-tan@mail.ru)
PIrbY3 «LleHTpansHas megmko-caHuTapHas YacTtb Ne 91» ®MBA Poccun, r. IlecHon.

Annomayun: B cmamve 000cH08b186a10MCA MPeOOBAHUSL K CUCTHEMAM NPEOCMEHHO20 NCUXOPDU-
3U0N02UUECK020 00CIe008aANUA PADOMHUKOE NPEONPUAMUL ATNOMHOU OMPACU: ONePaAMUEHOCHIb,
UHOUBUOYALHOCTL U CUCMEMHOCb. TIpueodamces OanHble nPedCMeHH020 NCUXOPUIUONOSULECKO-
20 006c1e006anUs pabOMHUKOE NPeONPUAMUL AMOMHOU OMPACIU, NPOBEOEHHbLE C UCNONb308AHUEM
npoepammvl BubpaCTAD®D. Ilokazano, umo ucnonb3oeanuvle 6 npocpamme Kpumepuu 00nycKa/
He QONnycKa K pabome ompaxicaion yposeHb Hanpsiicenus peyasmophuix mexanuzmos LIHC u cep-
deunococyoucmou cucmemvl. Ycmanogiena e2o 00Cmogepuas 63aumMocessb ¢ ypoGHeM Ncuxopu-
3uon0cudeckoll adanmayuu pabomuuka. Ilpusedena OUHAMUKA NPeOCMEHHO20 NCUXODUIUOLOU-
4ecK020 COCMOAHUS pAOOMHUKO8, He UMEIOWUX U UMEIOWUX 3aKIoueHue 0 He OOnycKe K padome.
Onepamugnocms u HA2IA0HOCHb Pe3YIbMamos nPpeocMeHH020 HCUXOPUIUOTIOSUECKO20 KOHMPOIA
N0360JIs1eMm C80EEPEMEHHO NPUHUMANMD OP2AHUZAYUOHHbIE, MEOUYUHCKUE U OpYeUe PeUleHUsl 8 YeIsX
noguvluenus 6e30nacHOCmu NPeONPUAMULL amomMHOl OMpPacu.

Kniouegwie cnosa: Amomnas ompaciv, 6eCKOHMAKMHASL NCUXODUUOIOSUYECKAS. OUASHOCTNUKA,
8UOPOU30OPadICEHUE, MEOUYUHCKUL OCMOMp, NCUXOPU3UOT0cULecKoe 00C1ed06ane, NCUXODU3UO-
Jo2uyeckoe cocmosanue, NCUXoQu3UoI02ULecKds adanmayus, npedcmennsle ncuxoPpusuonocuye-
cKkue 0bcnedosanus, nepuoouieckue ncuxopusuoiocuyeckue 00c1e008anusl.

INNOVATIVE METHOD OF PREDICTIVE PSYCHOPHYSIOLOGICAL
EXAMINATION OF PERSONNEL OF THE NUCLEAR INDUSTRY
ENTERPRISES WITH USE OF VIBRAIMAGE TECHNOLOGY

T. M. Novikova (novikova-tan@mail.ru)
“Central health-sanitary unit Ne 91” FMBA of Russia, Lesnoy city.

Abstract: The article substantiates the requirements to the systems of pre-planned
psychophysiological examination of employees of nuclear industry enterprises: efficiency,
individuality and systemic character. The data of the pre-requisite psychophysiological survey
of employees of the nuclear industry enterprise, conducted using the VibraSTAFF program, are
presented. It is shown that the eligibility / non-admission test used in the program reflects the level of
tension of the regulatory mechanisms of the central nervous system and the cardiovascular system.
1ts reliable relationship with the level of psychophysiological adaptation of the employee has been
established. The dynamics of the pre-term psychophysiological state of workers who do not have
a conclusion and have a conclusion about not admission to work is given. Promptness and visibility
of the results of prefabricated psychophysiological control allows us to make organizational,
medical and other decisions in time to improve the safety of nuclear industry enterprises.

Keywords: Atomic branch, contactless psychophysiological diagnostics, vibraimage, medical
examination, psychophysiological examination, psychophysiological state, psychophysiological
adaptation, pre-shift testing, periodic psychophysiological examinations.
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BBepgeHune

Cpenn BceX BHIOB MCUXO(HU3NOIOTHUESCKOTO 00CIeT0OBaHUS PAOOTHUKOB TIPE/I-
MPUATUNA aTOMHOW oTpaciu (IMpeaBapUTEIbHBIC, TMEPHOTUICSCKUE (EKETOTHBIC)
Y TpeJCMEHHbIE) HanMeHee pa3pa0OTaHHBIMU SBISIOTCS METOJBI MPECMEHHOTO
MCUXO(PUZHOIOTUYECKOr0 KOHTpOJIA. X Ba)KHOCTh MpU3HAETCS CHEUATHCTaMU
Pa3IUYHBIX OPraHU3aUi U BEJOMCTB, 3aHUMAIOIIUXCSI BOMPOCAMHU TCUXO(U3HO-
JIOTHYECKOTO O0ecreyeHns NepcoHalna: Ha TPaHCTIOPTe, B TPaKIaHCKONH M BOCHHOMN
aBUAIlM{, aTOMHOM, XUMHUYECKOH MTPOMBITINIEHHOCTH, JIEKTPOIHEPTETUKE U JAPYTUX
OTpaCIISIX HAPOJIHOTO XO3SHMCTBA, TPEANPHUITHS KOTOPBIX UCTIOIB3YIOT TOTEHITHAIBHO
OITaCHBIE TEXHOJIOTHH. DTO CBSI3aHO C TEM, YTO HE COOTBETCTBHUE MCUXO(DHU3HOTIOTHYIE-
CKOTO COCTOSIHUSI paOOTHHKA TIepea HayaioM palboThl (BCIEACTBUE HAUMHAIOLIETOCS
3a00JieBaHMs, HAPYIICHHUSI PEKUMOB TPYJIa U OT/AbIXa, OBITOBBIX KOH(DIUKTOB U Jp.)
TpeOOBaHUSIM JICITEITLHOCTH SIBJSICTCSL OJTHOM M3 BEAYIIMX IPHYUH YBEITUICHUS OIIIH-
00K B paboTe, CHHKEHHS MTPOTYKTUBHOCTH TPYAd, YBEITUUCHHS IPON3BOJICTBEHHOTO
TpaBMaTU3Ma.

OpHaKo B CYIIECTBYIOIIEM 3aKOHOAATENbCTBE PETIAMEHTHPOBAHO TOJIBKO MPOBE-
JICHHE TPEICMEHHBIX/TIOCIECMEHHBIX MEAULUHCKUX OCMOTPOB. MeTobI 0CMOTpa pe-
rnameHTupyrores [Ipukazom Munucrepcrsa 3apaBooxpanenus Poccuiickoit denepa-
un (Munzapas Poccun) ot 15 nekadps 2014 r. N 835H. u Bkirodatot B ceds: 1) coop
Kan00, BU3yalIbHBI OCMOTpP, OCMOTP BHUAUMBIX CIU3HCTBHIX M KOXKHBIX MTOKPOBOB,
o01mas TepMOMeTpHsl, U3MEPEHHE apTePUATHLHOTO JABICHHS Ha nepudepudeckux
apTepusix, UCCIeOBaHNE MMyJIbCca; 2) BBIABICHUE TPU3HAKOB OMBSHEHUS (QJIKOTOIb-
HOTO, HAPKOTUYECKOTO MJIM MHOT'O TOKCHYECKOTO), OCTATOYHBIX SIBJICHHH OIbsHE-
HUH, BKIIOYas MpoBeJieHne 1abopaToOpHBIX U MHCTPYMEHTAJIbHBIX MCCIICJOBAaHUI.

[MosTomMy B HacTosiliee BpeMsl CHENHAIMCTAMHU PA3JIMYHBIX OpTaHW3aluil U
BegoMcTB Poccum mpoBoauTcs pa3paboTka ammapaTHO-TIPOTPAMMHBIX KOMILIEK-
COB I mpeacMeHHoro/mociaecMerHoro oocnemnoBanus (IIIIDPO), ocHOBaHHBIX
Ha HMCIOJIb30BAHUM TICUXO(HU3NOIOTHISCKUX METOAUK. B OOJBIIMHCTBE ciiyda-
€B HCIOJIb3YIOTCS CEHCOMOTPHBIE METOAUKH C 00aBICHUEM METOJIUKH OLCHKH
BapuabesnbHOCTH cepaeunoro putma (BCP). [Ipu ucnosnb30BaHuu 0JTHOTO pabo4yero
mecta Bpems [IIIDO 3anumaeT 10 5 MuH. [ yBeNIHYEeHUS MPOITYCKHON CIIOCO0-
HOCTH pabodne MecTa MOTYT 00bEIMHATHCA B JIOKAIBHYIO CeTh. B aToMHOM oTpacin
[IIDO B TpedyeMom 00BbeMeE A0 HACTOSIIETO BPEMEHH HE BHEIPEHBI.

Metononoruueckue tpeboBanus k cucremam [1I1PO BkiarouaroT B cedst omepa-
TUBHOCTb, MHAWBHIYaJIbHOCTh U CHCTEMHOCTb.

OnepaTuBHOCTh — CMIOCOOHOCTH TexHuueckux cpeacts [IIIDO obecnieunts npe-
CMEHHBII KOHTPOJb HEOOXOAMMOTO YHCiIa PAOOTHUKOB MPEIIPUSTHS B OTBEAEHHOE
Ha 9TO BpeMms. B aTOMHOW oTpaciu, B 3aBUCHMOCTH OT XapakTepa MpeAnpUsITHS,
YHUCIIO pAaOOTHUKOB MPOXOASIINX MTPEICMEHHBIH KOHTPOJIb, BAPHUPYETCS OT ECATKOB
1o cortel uesnosek. [Tockonpky [MIIPO nmpoBoautcs B pabodee Bpemsi, paboToaareib
HE 3aMHTEPECOBaH B OTBJICYCHUH PA0OTHHMKA OT MPOU3BOJCTBEHHOTO IpoIlecca.
[ToaToMy BpeMsi 00CiIeIOBaHHS OJTHOTO YEJIOBEKAa JOJKHO OBITh MUHHUMAaIbHBIM.
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[Ipomycknas cnocodrocTh [TIIDO KoOHEUHO MOKET OBITH YBEIUYCHA 33 CUET 00BEIU-
HEHUSI allapaTHO-MIPOrPaMMHBIX CPEJCTB B JOKalbHBIE ceTh. OaHAKO 3TO TpedyeT
HaJIM4Us CTICIIUATBHBIX IIOMEIICHHH, B KOTOPBIX MOYKHO OJHOBPEMEHHO Pa3MECTHUTh
IIo necsTKa pabounx MecT. CyIiecTBYIOIIEe MEIUIIMHCKIE TyHKTHI Ha MTPEANPUATHIX
ATOMHOW OTPAaciy B TMOJABISIONIEM OOJBITMHCTBE CIIy4aeB TAKUMHU MOMEIICHUSIMHI
He 00J1a1a10T.

WHauBHyaIbBHOCTh — PEIIEHUE O JOMYCKe/He JIOMycKe K paboTe INOJDKHO MpU-
HUMAThCS HE M0 TPYNIOBBIM/TIONMYJISIIMOHHBIM, @ UHIUBUIYATbHBIM KPUTCPUSIM.
PaboTHHK, yCTIEIIHO MPOMICAITUN MPEeABAPUTEIBHBIC U €XKETOJHO MPOXOISIINE
MepruoANYecKre TCUX0(PU3NOIIOTHIeCKHe 00CIeIOBaHNs, CYUTACTCS TOIHBIM JIJIs
BBITIOJTHEHUST TPOPECCHOHANBHBIX 00s3aHHOCTEN. [Ipu »TOM pereHne mpuHUMA-
eTcs MO IPYNNoBeIM HOpMaM. Ho KaXKJaplil 4eloBeK HaXOAUTCS MOJ BO3IEUCTBUEM
MHOECTBa (PaKTOPOB KHU3HEACATSIBHOCTH. DaKTOPBI yCIOBUHN Tpya SIBISIOTCS J10-
CTAaTOYHO CTAOWJIBHBIMU B YCIIOBHUSX IITATHOTO (PYHKIIMOHUPOBAHUS TPEITPHUITHS.
HawnbGonee n3aMEeHUYNBBIMU SBISIOTCA COITUATBHO.

Hanbomnee n3MEHIMBBIMU SBIISIIOTCS COIMATBEHO — OBITOBBIE (DAKTOPHI, (HOPMHUPY-
rforue oommid «Qony» xu3Hu. [Ipu mpercMeHHOM X0 U3NOIOTHYECKOM KOHTPOJIE
JIOJIKHO OIEHUBATHCS, HACKOJIBKO COCTOSIHUE PAOOTHUKA BBIXOJIUT 32 PaMKH THITHY-
HOTrO JUisi HeTO cocTosiHUS. C JanbHEHIITNM BBISICHEHUEM BO3MOXKHBIX TIPUYUH TaKOTO
OTKJIOHEHUs. [[ist peanuzanuy JaHHOTO MPUHIMIIA TPOTPAaMMHOE OOecriedeHne CH-
crem III1DO nomkHO mpexycMaTpuBaTh pacyéT MHANBHAYAIBHBIX HOPM C JallbHEH-
IIUM WX YTOYHEHHEM I10 Mepe IMOTy4deHHs] HOBBIX AaHHbIX.[Icnxodusnonornaeckoe
COCTOSIHUE — CUCTEMHAsl peakUusl OpraHu3Ma Ha BHYTPEHHUE U BHEIIHHE CTHUMYJIbI
u ¢pakropsl [1]. OueBunno, yto npu IIIDO uckmoYaeTcs OLEHKA MCUXUYECKOTO
COCTOSIHUS C MCIIOJIb30BAHUEM ICHXOJIMATHOCTUYECKUX TecToB. OlleHKa Mcuxou-
3UOJIOTHYECKUX (YHKIIMH C MCIOJIb30BAHUEM Pa3JIMYHOrO THUIA CEHCOMOTOPHBIX
METOIUK siBisieTcs moctymHou mis [II1DO, Ho maneko HeTOCTaTOYHOM, MMOCKOIBKY
MTO3BOJISIET OLICHUTH TOJNBKO GyHKIHOoHambHOe cocTtosiane [LTHC. Taxke mocTymHOM
SIBJISIETCS OIEHKAa COCTOSHUS (M3MOIOTHIECKUX (YHKIMH C MCTOIb30BAaHUEM Me-
Tonukn BCP. Ho ogna sta MeToauka Takxke siBisieTcss HegocTtatounou st ITTIDO.
[Moatomy chopmyTrpoBaHHOE BEIIIE TPEOOBAHHE CUCTEMHOCTH TOBOPUT O TOM, YTO
00bekTOoM oneHkH npu [IIIDO nomKHB SIBIATHCS HE OTACIbHBIC, 3 KOMIIJIEKCHBIC
XapaKTEPUCTUKH MICUXO(PU3NOIOTMUECKOI0 COCTOSIHHUS.

MNHHOBAaIMOHHONW METOJIMKOM, YIOBJIETBOPSAIOLIEH BCEM MEPEYUCICHHBIM BBIIIE
TpeOOBaHUAM, SBISETCA TEXHOJOTHS OIEHKH IMapaMeTpoB BHOpOM300pakeHus [2].
Hus 3agaun [1I1DO ona peannzosana B nporpamme BubpaCTADD [3] ¢ ucnomns-
30BaHUEM AJITOPUTMOB NPHHATHUS PEIICHHs O JOIyCKe/He JOoIMyCcKe K pabore, pas-
pabotannbiM criermanuctamu GIBY 'HI ®MBL um. A.M.Bypuazsina ®MBA Poc-
cun. Pesynpratel onenku [II1DO i, y9acTBYIONIUX B ONIEPAIUAX IO 0OpaIeHUIO
¢ 0TpabOTaBIINM SACPHBIM TOILTUBOM, IMPUBEACHBI B pabore [4].

[enpro HACTOSIIUX UCCIECIOBAHUHI SIBISJICA aHANU3 PE3yJIbTATOB MPEACMEHHOTO
MCUXO(PU3UOTOTHIECKOTO KOHTPOJIS PAOOTHUKOB MPEANPUATHS «DIEKTPOXHM-
npudop» ['K «Pocatomy.
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MaTtepuanbl 1 meToAbl

HccnenoBanust mpoBOAMINCH B paMKax MUAJIOTHOTO MPOEKTa MPEJICMEHHOTO TICH-
X0()MU3HOIOTUYECKOTO KOHTPOJISI paOOTHUKOB MPEANPHUATHS « DIEKTPOXUMIIPHOODY.
Hust TITIPO 6butm BeIOpans! 20 paOOTHUKOB OCHOBHOTO 1iexa. 10 pabOTHUKOB HMe-
JY 1O JAaHHBIM MEPUOIUYECKUX MCUXO(PU3HOTOTHIECKUX 00CIeI0BaHNN HU3KUH,
10 — BBICOKWI WM CpeaHUI YpOBEHb Ncuxodusnomornueckor ananramun. [1T1DO
MIPOBOJIMIIACEH C MCTONB30BaHueM mporpaMMmbl BuopaCTAD®D. OgHOBpEeMEHHO TIPO-
BOJWIICS TIPEACMEHHBIA MEIUITMHCKANA OCMOTP paOOTHHUKOB C HCIIOJIB30BAaHUEM pe-
IIIAMEHTUPYEMBIX METOAMK. B Xoze o0ciiegoBaHusI MPOBOIMIIACH SKCIIEPTHAS OL[CHKA
CaMO4YyBCTBUS, aKTUBHOCTH M HAcTpOeHHUs paboTHHKa. Bcero Oblo mpoBeaeHo
497 denoBeko-o0cienoBaHui. [Ijist aHamu3a pe3ybTaTOB MCCICIOBAHUS MPUBJICKA-
JIUCh JIAHHBIE TIEPUOTTUECKUX TICUXOPU3UOIOTUIECKUX 00CIIeIOBaHUH, TIPOBEICHHBIX
¢ ucnonszoBanneM AIIK IIOC-KOHTPOJIb. Pe3ynpTaTh uccienoBaHus aHAIU3N-
pOBANMCh C MCTOJB30BAHUEM MHOTOMEPHBIX METOJOB CTATHCTHYECKOTO aHaIu3a
nanubix o nporpamme STATISTICA v.8.0.

Pe3yn bTaTbl UCcregoBaHuA

B kadecTBe KkpuTepHs J0MycKa/He Jlolrycka K padote B iporpamme BuopaCTADOD
HCTONB3yeTcs mokazarens «Munaekc momycka» (D IND, Gamibl), paccCauThIBaeMBbIi
yepes rmapameTpsl BHOponzoopaxenus. Ero Hu3kue 3HaueHNs] COOTBETCTBYIOT Xapak-
TEPUCTUKAM TICHXO(U3UOIOTHIECKOTO COCTOSHUAS PA0OTHHUKA yIOBIETBOPSIONINM,
BBICOKHE — HE yJIOBJICTBOPSIOIIMM TPeOOBaHHAM JAesATeNIbHOCTH. B Tabnune 1 npuse-
JICHbI OCHOBHBIE [TOKA3aTeNH MCUXO(PHU3HOIOTHIECKOTO COCTOSIHUSI TIPH BBICOKUX (2)
n Hu3kux (1) 3nagenusx D_IND, ornnyaroniuecs ¢ BeposTHOCThIO He MeHee 90%
(p <0,1). CpaBHEHHE TPOBOAIOCH TIO TaHHBIM Tepuoandecknx [1DO paboTHUKOB
OCHOBHOTO 11€Xa, BKJItouast JaHHble mpoxoauBiiux [TI1DO.

Ta6bnuua 1
CpeaHuve 3HavyeHus nokasarenemn NcMxomu3anonormyeckoro COCToOSHNS
y paboTHUKOB C HM3KMMM (1) 1 Bbicokumu (2) 3HadeHusimm D_IND
3HayeHne
[MokasaTenu Nncnxomanonormyeckoro COCTOSTHUSA 1 2 t-kpuTepus p

CTblogeHTa
D_IND, 6annbl 34,6 60,9 -23,88 0,0000
CpenHekBagpaTU4HOE OTKIIOHEHNE BPEMEHHU
NPOCTON 3pUTENBHO-MOTOPHOW peakumm, Mc 37.9 45,6 —2,34 0,0258
BapuraumoHHbIn pa3max BpeMeHU NnpocToun
3pUTENbHO-MOTOPHOM peakuun, Mc 1628 | 207.9 2,26 0,0284
CpegHee BpeMs CNOXHOW 3pUTENbHO-MOTOPHOW
peaKL, MC 570,1 | 612,8 -1,71 0,0932
Cpe,qugaa,qpaquHoe OTKIOHEHME BpeMeHN 100,1 119.4 183 0,0735
CINOXHOWN 3pUTENbHO-MOTOPHOW peakumu, Mc
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Tabnuua 1 (okoHYaHue)

3HaveHne
[MokasaTenu NcMxodr3nonorMyeckoro COCTOSIHUS 1 2 t-kpuTepus p
CTblogeHTa
BapurauroHHbI padmax BpeMEHN CrOXHON 4371 | 5393 214 0.0379
3pPUTENbHO-MOTOPHOW peakummn, Mc ’ ’ ’ ’
% nonagaHus B LieMNb NpY OLEHKE peakLmu
Ha OBMXYLLMNCSA OObEKT 69.8 59.1 1.90 00637
AMNNUTYAa Mokl TOYHOCTM MonagaHus
B Lenb, % 57,4 49,2 2,20 0,0325
AMnnuTyga Mol ANUTENbHOCTU KapanonHTep-
Banos OKI, % 41,2 51,1 -1,99 0,0525
CpepHekBagpaTU4HOE OTKITOHEHWE ONNTENbHO-
cTu kapavouHtepsanos K, mc 536 39,1 2,05 0,0454
BapunaunoHHbI pasmax AnuTensHOCTY Kapano-
wHTepsanos KT, Mc 229,3 | 168,3 2,02 0,0494
CymmapHasi MOLHOCTb CrekTpa KapauouHTepBa-
1108, yCri. e, 3288,4 | 1612,5 2,10 0,0410
Ctpecc-nHgekc baesckoro (UH), ycn. ea. 184,6 | 276,7 -1,48 0,1000

Kak cnenyer n3 npuBeaEHHBIX JaHHBIX, NCUXO()HU3HOIOTHYECKOE COCTOSIHUS JIUL]
¢ BeicokuMHu 3HaueHusiMu D IND xapakrepusyetcst 6ojiee BBICOKMM YPOBHEM Ha-
npsiKeHus: peryiasTopHsix mexanusMmoB LHIHC (cHmxeHHast ycTOWYUBOCTH MPOCTOMN
U CIIOKHOM 3pUTEIbHO MOTOPHOM peakIMH, XyAIINE aHTULUNAUOHHBIC CIIOCO0-
HOCTH), HAIIPSDKEHUEM PETYJIATOPHBIX MEXaHU3MOB CEPAEYHOCOCYAUCTON CHCTEMBbI
Y OpTaHu3Ma B IIeJIOM, TIPOSBIISIOMINMCS B CHHYKEHUH BapuaOeIbHOCTH KapJUOUHTEp-
BaJIOB, CYMMapHOM MOIITHOCTH CIEKTpPa U yBEJIMYEHUH CTPECC-UHAEKCA.

C ucnoaes3oBanueM D IND mporpamma BbIJAET OAMH U3 3-X BapUAHTOB 3aKJIIO-
4yeHust: 1) Iomyck K paboTe; 2) yCIOBHBIN JIOMYCK K padoTe; 3) He J0mycK K padore.
Pemenne 1 Boigaercs mpu 3HaueHusx D IND mensmmx BepxHedt 80% rpaHuibl
nHaMBHAyanbHOW HOpMEI (30Ha J[OIl = 1), pemenue 2 — npu 3HadeHusx D _IND
B Kopumope Mexay 80% u 95% BepXHUMH TpaHWLAMH UHIAUBUYATHHON HOPMBI
(3ona JIOII = 2), pemenue 3 — npu npesslieHud 3HaueHnit D _IND 95% Bepxueit
TpaHUIBl HHIUBUAYaIbHON HOpMBI (30Ha JIOI1 = 3).

Ycranosneno, uto u3 497 nabmoaennii Toapko B 17 cinydasx (3%) BeLaaBaioch
3aKIfOUeHHE 0 He JAomycKe K padore. B 47 ciyuasx (9%) pomyck K padbore ObLT yCIoB-
HBIM. DTO CBHUJIETEIBCTBYET O TOM, YTO (PAKTOPHI MPOU3BOJICTBEHHON U COLMATIBHO-
OBITOBOIA Cpe/ibl HE OKA3bIBAIOT CYLIECTBEHHOIO BIMSAHUS HAa ICUXO(U3NOIOTHUECKOE
COCTOSTHHE TIepCOHaja mepen HadajaoM padoTel. PAGOTHHKH B IEJIOM MPaBUIHHO CO-
OIOAAI0T PEKUMBI TPYJa M OTIBIXA, HE IOIYCKAIOT UX HAPYLICHUSI.

CTaTUCTUYECKU JTOCTOBEPHBIX B3aMMOCBS3EH MEXIy OLICHKOH CaMOYyBCTBHSI,
akTuBHOCTH W HacTpoeHus ¢ D IND He ycranosieno. OmHako jguIia ¢ HeOIaromnpu-
STHBIM TPEJCMEHHBIM MCUXO0(QHU3NOIOTHIECKUM COCTOSTHUEM JACKIApUPYIOT OoJiee
BBICOKHMH YPOBEHb YKa3aHHBIX XapaKT€PUCTHK.
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YcTaHoBiIeHa 10CTOBEpHAs B3aUMOCBA3b (BesnnunHa Kpurepus XU-kBaapat = 80,8;
p = 0,0001) mexxay ypoBHeM rncuxodusuonorndeckoit amanrauu (IIOA) paboTHu-
koB, mpoxoauBmmx [I1PO, ¢ pemennem o qomycke k padore. Cpenu JInil, UMEBIITIX
HU3KHUH ypoBeHb [IDA, OoTCYyTCTBOBANN MOJOKUTENIbHBIE 3aKIIOUEHHUS O JOMYyCKe
K padore. B 64% ciydasx nomyck kK padote ObLT ycI0BHBIN, B 36% ciydaeB nporpam-
Ma BbIIaBajia 3aKJIYEHHE O He JoIycke K padore. IIpoueHT cooTBeTCTBYIOINX 3a-
KJIFOUEHUH JiJ1s1 paboTHUKOB 0e3 HapymeHus [I®A cocrasisn 26,4%; 52,7% u 20,9%
COOTBETCTBEHHO. JTO MO3BOJISIET CJIEJIaTh BHIBOJ O TOM, YTO IIPU BBIOOpE PaOOTHUKOB
st [ITIDO nmpuoputeT oTHaeTCs JIMLAM, UMEIOIIKUM HU3KUM ypoBeHb [IDA no nan-
HBIM TEPUOTUIECKUX MCUXO(DU3HOIOTHIECKUX 00CIIeIOBaHNN.

Ha pucynke | mpencraBieHa JUHAMHKA MPEJCMEHHOTO MCUXO(U3NOIOTHIECKO-
IO COCTOSIHHMS PaOOTHHKOB, HE MMEBLIMX 3aKJIIOYCHHUS, HA PUCYHKE 2 — pabOTHHKA,
HMEBILIETr0 3aKII0UEHHUs O He JIOITyCcKe K padoTe.

TecTupyembiin 20 Tectupyembii 15
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Puc. 1. AnHamuka MNP0 paboTHMKOB, HE MMEBLLMX 3aKIHOHYEHUSs
0 He fonycke k pabote

[Ipencmennoe ncuxodusnonornueckoe coctostuue rectupyemoro Ne 20 B enom
HE BBIXOMJIO 32 TPAHUIIBI HHIANBUYaTbHOW HOPMBI C O0IIEH TeHIEHIIUEH ero ymyd-
menus (puc. 1a), B To BpeMst Kak cocTossHue TecTupyemoro Ne 15 umeeT TeHIeHIII0
YXyIIIAThCS.

Kaxk cremyeT u3 pucyHka 2, TecTupyeMbIit Ne 2 mMen cirydan YCIOBHOTO JOITYCKa
Kk padore Ha 20, 26 u 29 neHb, He jonycka Kk padore — Ha 5 u 27 aens [HI1DO.
B nenom ero ncuxodu3monornyeckoe COCTOSHUE IMepej HayajaoM padOThl MMEeT
BBICOKYIO HECTAaOMIIBHOCTH C OOIIeH TeHJeHIMeH K yxyameHuto. i maHHoTO pa-
OOTHHKA Tpe6yeTCf{ KOHCYJIbTallusd y HEXOBOI'O TE€palcBTa AJId BBIACHCHUA NPUYNH
HECTaOMIBHOCTH M yXYIIICHUS TICUXO0(PU3NOTIOTHYECKOTO COCTOSHUSI.
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Puc. 2. lnHamuka MMNPO paboTHMKa, MMeBLLErO 3akrtoveHns o6 ycrnoBHom (3oHa JOI = 2)
aonycke n He gonycke (3oHa Ol = 3) k paboTte

BbiBoAabI

1. OnepaTuBHOCTD, MHIUBULYaJIbHOCTD U CUCTEMHOCTb SIBIISIFOTCS 00513aTEILHBIMH
TpeOOBAaHUAMH K CHCTEMaM IPEACMEHHOI0 NMCUXO(PHU3UOIOIUIECKOr0 00CIe10BaHUS
[epCoHAJIa NMPEANPUITUI aTOMHON OTPACIIN.

2. Yka3aHHbIe TpeOOBaHUS U TEXHOJOTHSI OLIEHKH [TapaMeTPOB BUOPOM300parkeHHsI
SIBJISIIOTCSI MHHOBAIIMOHHBIM METOJIOM MPEACMEHHOTO NCUXO0()HU3H0IOrHYEeCKOr0 KOH-
TPOJISI paOOTHUKOB TIPEATIPUITHH aTOMHON OTpPACIIH.

3. Ilpaxktnueckoe npumenenue nporpammbl BubpaCTADD 1no3BosieT BBISBIATH
T, ICUXO(HU3HOIOTHIECKOE COCTOSIHIE KOTOPBIX, BBIXOAMUT 33 TPAHHULIBI MHAUBHIY-
JIBHOW HOPMBI JUIsl CBOEBPEMEHHOT'O IPUMEHEHUSI OPraHU3alMOHHbIX, MEJUIIMHCKUX
W IPYTHUX MEPONPHUATHH B LEISIX MOBHIIIEHUS 0€30MaCHOCTH MPEANPUATHIT aTOMHON
OTpacIH.

INurtepaTypa:

1. bhobpos A. ®., Bywmanos A. IO., Ceoun B. U., [l]ebnanos B. FO. CuctemMHas OICHKA Pe3yJib-
TATOB MCUXO(PHU3UOIOTUYECKUX 00cenoBanuii // MenuuHa sSKCcTpeMalibHbIX cutyanuit. 2015.
Ne 3. C. 13-19.

2. Munkun B. A. Bubpouzobpaxenue. CII6.: «Penomer, 2007.

3. Tlporpamma KOHTpOJSI MCUXO(HU3UOIOTUYECKOTO COCTOSIHUS omeparopa VibraStaff. http://
psymaker.com/downloads/VIManualRuVS.pdf (derpans 2018).

4. enxanosa E. C., Kpacnowexos A. H. TIpeacMeHHbIN TCUXO(PU3NOIOTHYECKUH KOHTPOIb
PpaOOTHUKOB NPEeANPUATHH aTOMHOI oTpaciu // Matepuans! IV HaydHO-IPaKTHYECKOH KOH-
(hepeHuM «IKOIOTHYECKas U paaralioHHas 0€30MacHOCTh 00BEKTOB aTOMHOI SHEPreTUKMY,
Kamuannrpan: Uznatensckuii nom «POCT-JJOADK», 2017. C. 89-94.



9KCMPECC-ANATHOCTHKA TUMOB AKLEHTYALUA INYHOCTA... 47

DOI: 10.25696/ELSYS.VC1.RU.6

3KCNPECC-OUATHOCTUKA TUMOB AKLEEHTYALIUA
NIMYHOCTU B ACMNEKTE OMPEQENEHUA NMCUXONIOMMYECKOMN
COBMECTUMOCTHU NALUMUEHTA U JIEYALWLEIO BPAYA

M. A. BnaHk, O. A. bBnaHk, B. B. Memenéeg (mablank@mail.ru)
PreY «PHUPXT um. akagemunka A. M. MpaHosa» M3 P®, r. CaHkT-lNeTepbypr, Poccus;

B. A. MuHkuH, A. H. HukonaeHko (minkin@elsys.ru)
00O «MHoronpodunsHoe npeanpuaTne «3Ancucy, r. CaHkT-MNeTepbypr, Poccus.

Annomayua: I[lpednazaemcs K paccCmMompenuio npakmu4ecku OpUeHmuposanHas Mooenb IKC-
npecc-0uazHOCMUKY Muno8 aKyenmyayuti IuYHOCMU 6 acnexme onpeoeneHuus NCUxoi02udeckoll
coemecmumocmu aevaujeco epayda u nayuenma. Cosmecmumocms nayuenma u iedauje2o epaia
no npeobnadaiowemy muny nCUXoa02uiecKoll aKyeHmyayuy paccmampugaemcs Kax 3SHauumas co-
cmagnAwas npoyecca Ne4eHus 310Ka1ecneeHHbIX H0000PA306anull.

Kntoueswvie cnosa: Ilcuxonoeuueckas axyenmyayus, OUa2HOCMUKA AKYEeHMyayul, TUYHOCHb,
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EXPRESS DIAGNOSTICS OF PERSONALITY ACCENTUATION TYPES
IN THE ASPECT OF PSYCHOLOGICAL COMPATIBILITY
OF A PATIENT AND A DOCTOR

Mikhail Blank, Olga Blank, Viktor Metelev (mablank@mail.ru)
Radiology State Research Center — academic A. M. Granov MZ RF, St. Petersburg, Russia;

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

Annotation: Practically oriented model of express diagnostics of personality accentuations
types in the aspect of determining the psychological compatibility of the attending physician and
patient is proposed. The compatibility of the patient and the attending physician according to the
prevailing type of psychological accentuation is considered as an important component of the
treatment of malignant neoplasms.

Keywords: Personality accentuation, diagnostics of accentuations, patient and doctor
compatibility, malignant neoplasms, vibraimage technology.

AKTYaJbHOCTh. BEISBIICHHE TI000TO 3JI0Ka4€CTBEHHOTO HOBOOOPa30BaHUS BOC-
MIPUHUMAETCS YETOBEKOM KaK peajbHas yrpo3a ero KU3HU. AKTUBHOE COTPYIHHUYE-
CTBO TIAI[MEHTa W Bpaya HEOOXOJMMO /it 00eCIeueHNUsT MaKCUMaIbHO BO3MOYKHOM
3 hexkTUBHOCTH JeUEHHS. Y CIOBHEM MPOIYKTHBHOTO COTPYITHHUUYECTBA SIBJISICTCS
IICUXO0JIOTHYECKasi COBMECTUMOCTb Jitojiel. PaHee ObLJIO YCTaHOBJICHO, YTO THII IICH-
XOJIOTUYECKOW aKIICHTYyallMH CYIIECTBEHHBIM 00pa30M BIIUSET HAa B3aMMOOTHOIIICHUS
6ompHOTO M Bpaya (A. B. 'mHezmunos, 1995). OcHOBHOH CII0)KHOCTBIO OTIpeIeTICHIS
MCUXOJOTHYECKOr0 MPO(UIS YeloBeKa SBISICTCA TPYAO0EMKOCTh TECCTUPOBAHMS,
C KOTOpPOH CTaJKMBAETCS U UCHOBITYEMbIH, U HCclenoBaTelb. B mociaenHue asa
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JECSATUIIETUS B IPEOJOJIECHUH 3TOM CII0KHOCTH JOCTUTHYT SIBHBIH ycIiex 3a CUET BHe-
JIPEeHUsT KOMITBIOTEpHBIX MeTo10B TectupoBanus (P. U. [lononnukos, 2007), B 9act-
HOCTH, JUIs onieHkH TpeBokHocTH (A. I1. busrok, JI. . Baccepman, b. B. Mosies,
2003). CnenyoomuM IIaroM B YIOPOIIEHUU PEIICHUS 3a7a4 MO OICHKE Pa3IUYHBIX
ACTIEKTOB MCUXOJIOTHYECKOTO MPOQUIIS YeJIOBEKa SBUIIOCH CO3JaHHE UHCTPYMEHTOB,
OCHOBaHHBIX Ha aHAJIM3€ HE TOJHKO PEe3yNbTATOB TECTUPOBAHUS, HO U OJTHOBPEMEH-
HO YYHTBHIBAIOIINX Pa3HOOOpa3Hble TcuxocomaTHueckue nposisnenus (B. A. Mun-
kuH, 2007; M. A. bnauk, C. b. Pynaunxkuii, O. A. brnank u ap., 2008).

Heabro mpencraBieHHON pabOTH ABIAETCS anmpodarus MeToaukn «PsyAccenty,
MTO3BOJIAIONIEH OBICTPO M YPPEKTUBHO OMPENEIATH THUIT ICUXOJIOTHYECKOH aKIeHTya-
UM KaK paKTopa COBMECTUMOCTH JMYHOCTH MalMeHTa U Bpaya.

Marepuana u MeToabl. MaTepraiom IS UCCIeOBaHUS TTOCITY KA KIIMHAYE-
CKHe JaHHbIe 0 9 OONBHBIX 3JIOKAYeCTBEHHBEIMH HOBOOOPA30BAaHMAMH M O 6 Bpauax,
MPUHUMABIIUX aKTHBHOE y4acTHE B JICYCHHHU ITUX OONBbHBIX. Bee GonbHBIE TIOABEp-
rajluch MOJHOLEHHOMY KJIMHUKO-TabopaTopHoMy oOcienoBanuio. Bee Bpaun mpo-
XOJIVITY TUTAHOBYIO €XKETO/IHYIO0 IHCIaHcepu3anuio. TecTnpoBaHne IICUXO0I0THIECKON
COBMECTHMOCTH JICHAI[Er0 Bpaya ¥ MalueHTa OCYIIECTBIUIOCH MPU MTOMOIIN METO-
nukn «PsyAccent», Ha 6a3e TexHonorun Bubponzodpaxenus (Munkun B. A., 2007;
Munkun B. A., Hukonaenko . H., 2017). Texnonmorust BAOpOU300paKeHHsI TO3BOIIS-
€T MOJIy4aTh MHOTOMEPHBIE 3aBUCUMOCTH XapaKTEPUCTHK IMCUXO(PU3NOIOTHIECKOTO
cocrosinus (I1PC) u peructpupoBaTh U3MEHEHHE YHEPTETUKHN U HANPABICHHUE 3TOTO
n3MeHeHus1. M3MeHenue BbACIsIeMO (PacXoayeMoii) 4eT0BEKOM SHEPTHH MIPH nepe-
X0JIe U3 HAaYaJIbHOTO COCTOSTHUS B JPYTO€ DHEPTeTHUECKOe COCTOSHUE, N3MEePSeTCs
B kkas/muH (Munkun B. A., Hukonaenko H. H., 2008).

OnHUM M3 TSHKKHX CHMIITOMOB 3JI0Ka4€CTBEHHOTO HOBOOOPA30BaHHS MOYKET OBITH
007b. bonb MOKeT NPOSABIATHCA TIPH OO0 CTAIUHN OMyXOJH U HU B KOEM Cydae
HEe TIpucyma ToJbKo TepMuHaibHO# cTtaguu (CtykoB A. H., I'epmanosua M. JI.,
bnank M. A. u ap., 2007). boneBoii cuHAPOM CYIIECTBEHHO yXY/IIAET KaueCTBO
JKU3HU naruenTta. [[o3ToMy mouck crnoco0oB KynmupoBaHHsS OOJIEBOTO CHHApPOMA SIB-
JIIeTCS aKTyalnbHOH mpobiieMoit. «CBs3h TICUXUUECKOW W (U3MIECKON 00NN HE TOJI-
JIEKUT COMHEHHIO, €CJIM Y4ECTh, YTO IICUXUUECKUN KOMIIOHEHT pean3yercs B TaKUX
COCTOSIHMAX Kak Jienpeccusi, Tpesora, crpax. CKOJIBKO pa3 0TMEYaIoCh MEAUKaMH,
YTO BO BpeMs IICHUXOTEPaNeBTHUECKON Oece/bl, HepeaKo KyMUPYIOIeH 3TH SBICHHUS,
00J1bHOM 3a0bIBAJI O BPEMEHH OouYepeHOro npuéma ode3donuBammux» (A. B. ['He3au-
soB, 1995). CooTBeTcTBEHHO, MpobseMa 00IerYeHHs CTpaaHuii O0JIBHOTO BBIXOIUT
3a TpeJIeNTbl MEAMKAMEHTO3HOTO BO3/ICHCTBHUS U PACIIPOCTPAHSIETCS TaKXkKe B 00JIaCTh
TICUXOJOTHYECKOH COBMECTUMOCTH JTMYHOCTEH OOJIFHOTO W JIEYAIeTo Bpada.

BBuny pasnu4HOro NMOHMMAaHHUS TUIOJIOTHHM akIeHTyauuil jgudHocTu (JleoH-
rapn K., 1989; Jluuko A. E., 1999), 3a ocHOBy Obuta B3sita Monenb A. B. ['He3nu-
moBa (1995), kak Hanboee amanTHpoOBaHHAsA K MPOOIEMaM OHKOJIOTHYECKUX OOJTb-
HbIx. [Iporpamma «PsyAccent» mo3BosiieT B Te4eHNE HECKOJIBKUX MUHYT BBISBHUTH
MOTEHUUAIBHYI0O COBMECTHMOCTh JUYHOCTEH Jedamero Bpadya ¥ OOJBHOTO MO
6 OCHOBHBIM THITaM NICUXOJIOTHYECKOH aKkieHTyanuu (knaccudukamnus A. B. ['He3nn-
JoBa ObLTa JOTOJIHEHA JUCTUMHBIM THUTIOM JIMYHOCTH).
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Tabnuua npeanoyTeHnii 6onbHBIMU Bpavei B pasfnnyHbIX XapakTeponornyeckux rpynnax
(FHe3ammnos A. B., 1995)

Twn Bpava

LLnsong Lnknong Onunentoung | MNcuxactenuk | Wctepoung
Tun 6onbHoro
LLnsona Il mecTo Il mecTo V mecTo IV mecTo | mecTO
Linknong V mecTo | mecTO Il mecTO Il mecTo IV mecTO
Snunentoua, Il mecTo | mecTo V mecTo IV mecTo 1 mecTo
McuxacteHuk Il mecTO Il mecTO | mecTo IV mecTo V mecto
Wctepong | mecTO Il mecTO Il mecTo IV mecTo V mecTo

Pe3ynkratbl 1 06CyXXaeHUe

PaCCMOTpI/IM OKCIICPUMCHTAJIbHBIC NAHHBIC, IMOJTYYCHHBIC ITPU IIOMOIIN IIPOrpaM-

MBI «PsyAccenty.

100

90
80

70

60
50 +
40 -
30 A
20
10 4
0_

1NA 24 334 4WKM 5UC 63N

Puc. 1. A) nauneHT ®., oHkonornyeckui 6onbHon; b) nevawmn spay M.
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b

Oka3ajnoch, 4To MpeodIaganre SWICTTOUIHOTO THIIA TICHXOJIOTHIECKON aKIICH-
Tyalldd y Bpaya W MallMeHTa MOXKET CTaTh UCTOYHUKOM MHUKPO-KOH(IIMKTA yXKe Ha
paHHUX dTanax OpraHU3alluy JiedeHus. B 1aHHOM ciydae OOJBHOW MPOSIBUII HEMO-
TUBUPOBAHHOE HEJIOBOJLCTBO B OTHOIICHHH TOTO, YTOOBI KOHKPETHBIN Bpay IMPOBO-
AT METUIIMHCKOe oOcienoBanne. UTo mpuMedaTebHO, OOTRHON HE OTKAa3BIBAJICS
OT MEJUIIMHCKOM Mpoleaypbl, HO HacTauBajl Ha cMeHe Bpaua (puc. 1). Ilo maHHBIM
A. B. I'neznunoBa, KkpailHe HEXEJIATEIbHBIM SIBJISIETCS B3aUMOJACHCTBUE JICUAILIETO
Bpada B O0JBHOTO, C UACHTUYHBIMA SIFICTITOMIHBIMU THIIAMH TICHXOJIOTHIECKOM
akueHtyanuu (tadi. 1).
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Puc. 2. A) naumeHT C., C TakuM e AnarHo3om, kak 1 6onbHon ® 13 nepeow napsl;
B) nevawwit Bpay. M.

B 10 xe Bpems, 6ospHOM C., ¢ mpeobnanaromeld IMKIOUAHON U IUCTUMHOMN TICH-
XOJIOTHYECKON aKLEHTyalluel, oKa3anaach JOBOJIEH U TOPA TEM, 4TO TOT XK€ CaMbIi
Bpad M. mpoBouT yieueHue (puc. 2).

3aknrouyeHue

[IpoBenéHHOE TECTUPOBAHUE B LICJIOM TTOATBEPANIIO HEOOXOAUMOCTD HCCIICA0BAHUI
MICUXOJIOTUYECKOH COBMECTHMOCTH JISHAI[eTO Bpaua U MalueHTa Kak IpoQriIakTu4e-
CKOH Mepbl KOH(MIMKTHRIX cUTyanuid. VMcmonb3oBanue MeToauku «PsyAccenty mo3Bo-
nsieT ObIcTpo U 3P (HEKTUBHO ONPEAEIATh TUI IICUXOJIOTHYECKON aKIEHTyaluu 4elo-
BeKa Kak ()akTopa ICHUXOJIOTHYECKOW COBMECTUMOCTHU JIMYHOCTEH MalMeHTa U Bpaua,
YTO HEOOXOAUMO TSl POPMHUPOBAHUS TTO3UTHBHBIX B3aMMOOTHOIIEHHA MEX/Ty HAMHU.

BbiBoabl

1. IIporpamma «PsyAccent» mMo3BoJsseT OBICTPO W TOYHO yCTAaHABINBATDH THIT IICH-
XOJIOTHYECKON aKIEHTYalluy B3POCIIOTO YEJIOBEKa.

2. [Iporpamma MOXeT OBITh HCIIOJIB30BaHA KaK B CTAI[HOHAPHBIX, TaK M B aMOyIIa-
TOPHBIX YCIIOBUSIX.

3. B KNIMHAYECKUX YCIOBUSIX MOJYYEHHBIE CBEICHUS O THUIIE aKI[EHTYaIllud MOTYT
MOMOYb M30€KaTh BOSHUKHOBEHUS! KOH(DJIMKTHBIX CHUTYaIlHii, 00YCIOBIIEHHBIX IICUXO0-
JIOTUYECKOW HECOBMECTHUMOCTHIO OOJIHHOTO U JICUAIIEeTo Bpaya.

4. MOXHO TIPEIOIOKHUTE, YTO MCIOJIb30BaHNEe IporpaMmel «PsyAccenty momo-
XKeT B (GOPMHUPOBAHNHN MaJIBIX TPYII pabOTAIONIMX B OOMBIINX KOJJICKTHBAX.

5. B Hacrosiiee BpeMs MOXKHO C YBEPEHHOCTBIO 3aKJIIOYUTh, YTO IporpamMma
BITOJTHE TIPUTOHA JJIs1 PEIICHUS Ka4eCTBEHHBIX 3a7a4. [[0MCK BO3MOXKHOCTH pEIICHUS
KOJIMYECTBEHHBIX 3a7]a4 BO3MOXKEH TOJBKO MPH CYIIECTBEHHOM YBEJIMYEHUHN YHCIa
HaOJIIOICHUH.



9KCMPECC-AUATHOCTUKA TUIMOB AKLEHTYAUMN TMYHOCTH... 51

~N N L AW

10.

11.

12.

NuTtepaTypa:

. Buswxk A. I1., Baccepman JI. U., Hoeneg b. B. IlpuMeHeHne NHTETPATUBHOTO TECTa TPEBOXK-

Hoctu: Mertonuueckue pekomenanuu. CI10., 2003.

. Branx M. A., Pyonuykuii C. b., Branx O. A., Baccepman E. JI., Bunvnep I'. A., XKesanes-

ckuti O. A., [enucosa J]. M., Illupsesa O. A. K ouieHKe IICHXOCOMaTHYECKOrO CTaTyca 4eso-
Beka. Matepuainbl HaydHOH KoH(epeHnu «OT nydeii Pentrena — k maHOBarmsiM X XI Beka:
90 et co qHS OCHOBAHUS MEPBOTO B MHUPE PEHTICHOPAIUOIOTHIECKOTO HHCTUTYTa (Poccwmii-
CKOT'0 HayYHOTO LEHTPa PAIMOJIOTHH M XUPYPIHIECKAX TEXHOJIOTHH)» (C y4acTHeM clierua-
JIUCTOB CTpaH OJIMKHETO W JajbHero 3apyoexbs), 8—10 oxtsops 2008 r. Cankr-IleTepOypr.
C. 343.

. IT'ne3ounoe A. B. Ilyts Ha I'onrody. CII6.: ®dupma «KJIMHT», 1995. — 136 c.

. Jleoneapo K. AxuentyupoBanusie muaHocTt. Kues, 1989. — 375 c.

. Jluuxo A. E. Tumel aknieHTyauii XapakTepa u IICUXO0MaTui y moApocTKOB. M., 1999. — 416 c.
. Munkun B. A. Bubpouzobpaxenue. CII10.: «Penome», 2007. — 108 c.

. Munxun B. A., Huxonaenxo H. H. IIpuMeHeHHe TEXHOJIOTUU U CUCTEMBI BUOPOU300paKEeHHS

JUTSL aHAJIM3a JBUTATENILHOW aKTHBHOCTH M UCCIIC0BAHUS (DYHKIIMOHATBHOIO COCTOSIHUS Opra-
HusMa // Menununckas Texauka. 2008. Ne 4 (42). C. 30-34.

. Munxun B. A., Huxonaenxo A. H. BubponzoOpaxxeHue 1 MHOKecTBeHHbI nHTEeKT. CII6.:

«Penomey. 2017. — 156 c.

. Muwun FO. b. ®unocodus paka. ITHOJOTHS, TATOTCHE3, JICYCHUE U NMPOPUIAKTHKA: 3aMeT-

KM IPAaKTHUKYIOIIEro Bpada-oHKojora. Bonrorpan: Boarorpanckoe HayuyHOE U3aTelIbCTBO.
2005. — 491 c.

Iononnukos P. M. Ha myTH K MOCTH)KEHUIO CYITHOCTHU 3JIEKTPUUECKHUX IPOSIBICHUN CO3HA-
nus. CII6: M3narensctBo «AHaronus». 2007. — 188 c.

Cmyxos A. H., I'epwanosuu M. JI., branx M. A., baanx O. A., Huipruna E. B., @unos B. A.,
CumnromaTruueckas Tepanusi B onkosioruu / [Tox pen. M. JI. I'epmianoBuya u B. A. ®unosa.
CII6.: NIKA, 2007. — 288 c.

FOcynos P. M., Baccepman E. JI., [lenucosa /{. M., ok B. A., Keanescxuii O. B., Kapma-
wee H. K., Pyonuyxuii C. b., Torcmonozos [l. A., bnank M. A., bnank O. A. Pazpaborka
TEOPETHUYECKUX OCHOB, MoJesell U MH(OPMAIMOHHBIX TEXHOJOTHH IKIpPecC-ANarHOCTHKH
Y MOHHTOPHHTA ()YHKIHMOHAIBHOTO COCTOSHHS YeJIOBEKa Ha OCHOBE KOMILIEKCHOH 00pabOTKH
OromeTpuuecKuX MaHHbIX: [IporpamMMa (yHIaMeHTaNbHBIX HcciaenoBanuii [pesnanyma PAH.
OyHaameHTanbHble Haykn — Meauiuae. (KoHdepeHun 1 ceMUuHaphl 10 Hay4YHbIM Harpaslie-
HusiM Iporpammer B 2009 rony). M.: @upma «Cnosox». 2009. — 105-106 c.



52 B. T. Abywkesuy, A. X. Kade, C. K. Axudxak-Haey3e, B. A. MunkuH, O. F0. 3eHkuHa, A. @. Focmuues u dp.

DOI: 10.25696/ELSYS.VC1.RU.7

OLIEHKA CTPECCOYCTOWYMBOCTW NUL NPU U3MEPEHUU
NMAPAMETPOB BUBPOU3OBPAXEHWUA IOJNIOBbl YEJIOBEKA

B. I Abywkesuy', A. X. Kade', C. K. Axudxak-Haey3ze', B. A. MUuHKUH?,
O. 10. 3eHkuHas, A. ®@. locmuwes*, FO. Y. Cukopckull®, P. A. balpambekoss,
A. M. Mamannuesg’, M. M. PabdaHoe®
(abushkevich_v@mail.ru)

1®rbY BO «KybaHckui rocyaapctBeHHbIn MeamumHekun yHueepeuteT M3 KK, KpacHopap, Poccuns;

2 «MHoronpodmneHoe npeanpuatue «3Ancucy», CaHkT-MNeTepbypr, Poccus;

3I'BY3 «KpaeBow getckun ueHTp meguumHckon peabunutaumm» M3 KK, KpacHogap, Poccus;
4 PKY3 «Meauko-caHuTapHas Yactb MB[, Poccum no KpacHogapckomy kpatoy, KpacHogap, Poccus.
5@rKY counuan Ne 2 «1602 BKIM» MO P®, KpacHogap, Poccus;
6 OIKY cunman Ne 2 (r. lWann) «412 B'» MO P®, Bnagukaskas, Poccus;
7 OrKY «412 BM» MO Po, Bnagukaskas, Poccus;
8 @I'KY cunman Ne 1 (r. BygeHosck) «412 BI'» MO P®, Bnagukaskas, Poccus.

Annomayusn: [Ipedcmasiensvt pe3yismamsl ONPeoesieHust CmpeccoyCmouyugoCcmu npu noMo-
WU MexHon02ul U cucmemvl 8UOpouzobpadcenus y 120 MeOuyuHcKux pabomHuKkos, OKa3bl8agUuiUX
nomMowb 6 30Hax upeszsviuaiinelx cumyayui Ha Kaexase. Ilo snauenusm noxasamens «cmpeccy
npoepammul 8U6POU306PadCceHUs onpedeienbl yposHu cmpeccoycmouyusocmu. Ipednazaembiii
9IKCNpecc-memoo onpeoenenus Cmpeccoycmouiugocmu npocmotl, 00beKmueHblll, 0ouedocmyn-
Hblll. Bpemsi onpedenenusi yposHs cmpecca u cmpeccoycmoudugoCmu ¢ NOMOWbIO MeXHOI02UU
suUbpouzodpaccenus cocmasusiem 60 cexyHo.
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ASSESSMENT OF RESISTANCE TO STRESS OF PERSONS
WHO HAVE VISITED ZONES OF EMERGENCY SITUATIONS
BY THE METHOD OF A HEAD VIBRAIMAGING

V. G. Abushkevich, A. H. Kade, S. K. Achedzak-Naguze, V. A. Minkin,
O. Y. Zenkina, A. F. Gostishev, Y. I. Sikorskyi, R. Y. Bairambekov,
A. M. Matalliev, M. M. Rabdanov

(abushkevich_v@mail.ru)

Abstract: Results of definition of resistance to stress by means of vibraimage computer program
of a head movement analysis for several groups examined. Children who are taken out from the
Donetsk Republic, at 120 health workers and 60 fighters OMON (national guard) giving help in
zones of emergency situations in the Caucasus and 60 students are presented before and during
stress situation. Resistance to stress levels are determined by values of an indicator "stress" of the
vibraimage of the head. The offered resistance to stress definition express method simple, objective,
public. Time of a person stress and stress resistance calculation by vibraimage technology was
60 seconds.

Keywords: zone of emergency situation, resistance to stress, vibraimage technology.
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HesTenbHOCTD ML, NTPO(ECCHOHAIBHO CBSI3aHHBIX C SKCTPEMalbHBIMU CHTY-
anusimu (cmacarenu MUC, BoeHHOCIHyXKalue, MOXApHUKH, cOTpynHukn MB/I,
CHETCITY’K0) XapaKTepu3yeTcst BO3ACHCTBIEM 3HAYUTEILHOTO YUCIIa CTPECCOTEHHBIX
(hakTOpOB M MPEIBSBISICT MOBBIIEHHBIE TPEOOBaHUS K MPOPECCHOHAIN3MY H TICH-
XOJIOTMYECKHM KayecTBaM JIMYHOCTH, 0OecreyuBaromiuM 3PPEeKTUBHOCTD UX pabOThI
B 3KCTPEMAJIbHBIX YCIOBHUSIX. DKCTPEMANIbHBIN XapaKTep AesITeIbHOCTH ITHUX JIMLI, 3Ha-
YUTeNbHbIC (PU3MYECKHE U HEPBHO-TICHXUYECKUE HATPY3KU NPH JIMKBHUIAIIMN aBapUH,
KatacTpo(d M Ype3BBIYAHHBIX CUTyallMii O0YCIOBIMBAIOT aKTyaJIbHOCTh U IPaKTHYe-
CKYI0 HEOOXOIUMOCTh pa3paboTKH MEPONPHUIATHH U CPEeACTB 0TOOpa CIELHATINCTOB
3KCTPEMAJIbHOTO TPOQHIIS.

Jliig onpeieneHust CTpeccOyCTONYMBOCTH IIMPOKO MCTIONIB3YETCsl OTOOP Ha OCHOBE
MICUXOJIOTHYECKUX TECTOB, pa3paboTKa HOPMATHBOB IOKa3aTeje MCUXOIUarHoCTU-
YECKUX TECTOB M OLEHKAa UX KPUTEPHUAJIbHOW BAJIMIHOCTH, a TAKKE 0OOCHOBaHHE
PEKOMEHAANNH 10 WX MPAKTUYECKOMY HCIIOJIb30BaHMI0. OOLIMM HETOCTaTKOM ITHX
METOJIOB SIBJISIETCS] X CYOBEKTUBHOCTb.

B kadecTBe 0OBEKTUBHBIX METOOB IIPUMEHSIOT OLEHKY U3MEHEHUS OTIEIbHBIX
napaMeTpoB TeMOJMHAMUKH, UHJEKChl U BapHaOeIbHOCTh CEPJIEYHOI0 PUTMA,
OJIHAKO UACOJIOTHUS ITUX METOI0B 0a3upyeTcs Ha OLICHKE PEaKIMH Ha CTPECC TONb-
KO OJIHOM BereTaTUBHON (QyHKIMHU. B To ke Bpems nrobasi cTpeccopHasi peakius
Pa3BUBACTCA C BKJIIOYEHUEM pPsila 3BEHbEB BEre€TaTUBHOIO 00ECIEUYCHUS, B TOM
YUCJIe KOMIIOHCHTOB JIBIXaTeJIbHON U CepAeUYHO-coCyaucTon ¢yHkuwuii [1]. Iloato-
My LIeJIecO00Pa3HO OLEHUBATH PEAKIHUIO Ha CTPECC IBYX BEAYIIMX BEreTaTHBHBIX
(hyHKIHI opraHM3Ma — JIBIXaTeNbHON W CepAeYHON, B X B3aUMOJCHCTBHH I10
IUHAMUKE WHJEKca peryisaropHo-amantuBHoro cratyca (UPAC), onmpenensiemoro
M0 MapaMeTpaM CepAeUHO-AbIXaTeIbHOTO CUHXpOoHU3Ma. OIHAKO 3TO TPYILOEMKOE
HCClel0BaHue.

B kauecTBe sKcmpecc-MeToAa onpeeneHnss CTPecCOyCTOMYNBOCTH TIpe/jiaraet-
Csl OTPEJIEIIATh €€ MPU U3MEPCHHH MapaMeTpa CTpecc, MporpaMmoii BHOpon3oopa-
xenus [2, 3, 4] npu 06paboTKe BUICOM300paKEHUST MUKPOIIEPEMEIICHUN TOJI0BbI
TECTHPYEMOTO UesioBeka [5].

Lens uccnenoBaHus: YCTAHOBUTH BO3MOKHOCTH METOJa BHOPOM300pakeHUS
TOJIOBBI B OLICHKE CTPECCOYCTOHUMBOCTH Y JeTEH, MEAUIMHCKUX PaOOTHUKOB, OOMIIOB
HAIMOHAJIBHOM I'BapAny, IOOBIBABIINX B 30HAX YPE3BbIYAMHBIX CUTYALMH U y CTYACH-
TOB TIepe]] PK3aMeHaMHU.

Martepuanbl 1 MeTOoAbI UCCreaoBaHUSA

HaGronenus BeinosiHeHbl Ha 30 neTsx B Bo3pacTe OoT 7 110 9 JeT, BBIBE3CHHBIX
u3 Jlonenkoit PecnyOnuku, 120 meauunackux padotHukax u 60 6oitmax OMOH
(HaMOHABHOM TBapAMH) OKA3bIBAIOIIMX TTOMOIIb B 30HAX YPE3BbIYalHBIX CUTYAIUi
na KaBkase ([larectan, Uedenckas Pecnybnuka) 'y 60 cTyaeHTOB mepes] dK3aMeHa-
MU. Y HUX ONPECIISIIU YPOBEHb CTPECCOYCTONYMBOCTH TI0 IMHAMUKE WHJCKCA Pery-
natopHo-anantuBHoro craryca (MPAC) u 3HaueHus crpecca mo BUOpon300pakeHUI0
rosioBel (BW). IlomydenHsie JaHHBIC W pacyeTHBIC BEIWYHUHBI 00padaThIBaId MPHU
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nomonu komnbsrorepHoi mporpamMmmsl «STATISTIKA 6.0». Onpenensinu HopMasb-
HOCTB pacupeaeieHns u 00padbaThIBaIl NapaMeTPUIECKUMHU METOIAMH.

Pe3yanaTb| nccrnegoBaHunAa U UX aHanus

Bce nmuma 1mo ypoBHIO CTPECCOyCTOHIMBOCTH, onpeaesseMoi mo auaamuke MPAC
ObUTH pa3jieNieHbl Ha TPH TpymIbl. JIuia nepBoi TpyIsl MpH MOCTYINIEHUH B pea-
OownuranuonHblil nentp umena MPAC 4,4 + 0,5, a Ha momeHT Bbinucku 21,1 + 0,9.
YBemnmuenne UPAC mpoucxoamno Ha 79,1% (> 50,0%). DTo MO3BOISAIO UX OTHECTH
K JIMIIaM C HU3KUM YPOBHEM CTPECCOYCTOMYMBOCTH. BTOpas rpynma Jjui umena, coot-
BetcTBeHHO, yBenmuuenue MPAC ¢ 29,6 £ 0,8 no 57,7 = 0,5 (< 50%, HO > 6,0%), 4TO
COOTBETCTBOBAJIO YMEPEHHOMY YpPOBHIO cTpeccoycTonunBocTH, a IPAC y TpeTtbeit
TPYNIIBEl HAOMIOJaeMBIX TOCTOBEpHO He m3MmeHsuica (60,7 = 0,3 u 61,1 + 0,7), gTo
YKa3bIBaJ0 HA BBICOKHI YPOBEHb CTPECCOYCTOMUYUBOCTH.

Hunamuka BU y Hux Obuia crnepyromas:

Cpa3y mocie mpuOBbITHS U3 30HBI YPE3BBIYAHON CUTYAIINH Y JIMII C HU3KOH CTpec-
COYCTOHYMBOCTBIO 3HAUYEHHUE «CTPECey ObUIO 0oJble 36 YCII. €., y JHII C YMEpEeHHOH
CTPECCOyCTOMYMBOCTBIO MeHbLIE 35, HO Oonbiie 20 yCil. el., a IPU BEICOKOM YPOBHE
CTpeccoycToMunBOCTU MeHbIIe 20 U MeHee yCIL. efl.

Cpenu HaOJIIOTACMBIX JIUI] ¢ HU3KOW CTPECCOYCTONIMBOCTHIO OBIIIO OOJIBIIIE BCETO
neTei. A cpenu JHIl ¢ YMEPEHHOM CTPecCOyCTOMUNBOCTHIO — CTYACHTHI, MEIUIINH-
CKue pabOTHHKH, C BBICOKOH CTPECCOYCTONYMBOCTHIO MPEBATMPOBAIN OONIBI HALIMO-
HaJIbHOM TBapauu.

Takum 06paszom, It ompeeNeHns YPOBHS CTPECCOYCTOMYUBOCTH MOYKHO HC-
MOJIb30BaTh METOI BUOPOM300paKeHHs TOJIOBHI uenoBeka. [IpenmyiecrBamu MeTona
SIBJISIETCSL OBICTPOTA ONpPENeNeHNs, 00BEKTHBHOCTh, TPOCTOTA, OOIIEOCTYITHOCTb,
MpOBE/IEHHE KOMITBIOTEPHOTO aHain3a. MeTo MOKET MCIIOJIb30BaThCA KaK y JEeTei,
TaK Uy B3pociblX. Huxke npuBeeHbI CTaTHCTHYECKHE Pe3yJIbTaThl, OJyuYeHHbIE TPU
WCCIIeIOBAaHUH YPOBHS CTpecca MEAUIIMHCKIX PAOOTHHUKOB.

OueHka AMHaMUKN U3MEHEHUs1 YPOBHA cTpecca
MeAUNLMHCKNX PAaGOTHUKOB B 30HE Ype3Bbl4aMHOW CUTyaLum
NP1 HU3KOM YPOBHE CTPECCOYCTOMYNBOCTU
C NOMOLLbLIO TEXHONOrMN BUOpPOM300paxkeHUs

[Icnx03MOIMOHATIBHBIA CTATYC MO METOAY BUOPOM300paKEHUST MEAUIIMHCKOTO
paboTHHKA IO OTIPABKH B 30HY KaTacTpo(bl B 30HE KaTacTpOo(dbl IMPeaCTaBICHBI
B Tabmaune 1.

Kak crnexyer u3 mpeacTaBlIeHHOTO MaTepHaja Y MEIULIUHCKUX PaOOTHUKOB
C HU3KUM YPOBHEM CTPECCOYCTOMYMBOCTH NPHU ACHCTBUM CTPECCOPHBIX (HaKTOPOB
30HBI KaTacTpo(sl 10 METOAYy BHOpon3oOpakeHus cTpecc yBenmunuBaics Ha 40,5
u 6onee nponeHToB (B cpegHeM Ha 48%). [loaTOMy MOKHO CUMTATh, YTO yBEJH-
yeHue crpecca Ha 40,5 u Oojiee MPOLEHTOB SIBISIETCS KPUTEPUEM HU3KOTO YPOBHS
CTPECCOYCTOWUYHUBOCTH.
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[Ipuyem nepBOHAYATIBHBIN YPOBEHB CTpecca 0 OTHPABKU B 30HY KaTacTpoQbl ObLI
He MeHee 64,8% OT MaKCHMAaJIbHOTO 3HAYCHHUA IO IIKalle CTpecca MPU METOJIEe BU-
OpomnzoOpakeHus. B cymecTBytomel JOKYMEHTAINHA Ha CUCTEMY BHOPOU300paskeHIS
TeKyleil HopMoil cuntaercs ypoBeHb cTpecca oT 20 1o 40 ycinoBHBIX eAMHHUIL [6].
Opnako, cieyer OTIMYaTh HOPMY Ha YPOBEHb CTpecca MPUBEJEHHYIO B JAHHOM IIPO-
rPaMMHOM OITMCAaHUH ¥ HOPMY Ha YPOBEHb CTPECCOYCTOHYNBOCTH, KOTOPYIO CIIEyeT
PEKOMEHIOBATH IJIS JIFOACH, OTIpaBIsieMbIX B 30HY 4pe3BbIvaitHoi cutyaruu (UC).

[lo pe3ynbpTaTaMm MpOBENEHHBIX UCCIIEIO0BAaHUI OKa3aJI0Ch, YTO JIIOJU, UMEIOINE
YPOBEHB CTpecca BEINIe YeM 25 yCII. ell. UMEIOT HU3KHI YPOBEHB CTPECCOYCTOMYUBO-
CTH ¥ TaKHX JIOAEH HE ClelyeT HarpaBiiTh B 30Hy YC.

Ta6bnuua 1
[uHamunka ncnbITblBAEMOro cTpecca npy HU3KOM ypPOBHE CTPECCOYCTOMYMBOCTU
\e YpoBeHb cTpecca, NU3MepeHHbI CUCTEMOW BUBpon3obpaxeHus VBENnMUYeHme
OBHA
UcnbITyemoro | [0 OTpaBku )/Bci(.)g .KaTaCTpod)bl, B 30Hey|(<:iT.aec:.po¢bl, CTmcca, o
1 27,4 40,0 46,0
2 29,0 42,0 44,8
3 28,2 39,7 40,8
4 25,3 411 62,5
5 27,1 40,3 48,7
6 29,1 41,4 42,3
7 29,6 41,6 40,5
8 26,0 38,6 48,5
9 25,2 39,1 55,1
10 28,8 41,2 43,0
11 27,0 40,4 49,6
12 28,3 41,2 45,6
13 26,2 38,0 45,0
14 25,6 39,5 54,3
15 27,0 40,4 49,6
16 28,2 421 49,3
17 25,9 40,2 55,2
18 26,2 39,4 50,4
19 27,4 40,2 46,7
20 28,3 39,8 40,6
21 28,0 41,3 47,5
22 27,8 42,3 52,2
23 28,5 42,0 47,4
CpenHee
3HaveHue
napamerpa 27,39565 37,1087 48,06957
B BblOOpKe
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BubpounsobpaxxeHue ronoBbl MeAULMHCKMX PaGOTHUKOB
B 30HE Ype3BbIYalHOW CUTyaLum
npu yMepeHHOM YpPOBHe CTPEeCCOyCTONYNBOCTHU

[IcuX0dMOIMOHANBHBIN CTATYC MO METOJY BHOPOM300paKeHUsT MEIUITMHCKOTO
paboTHHMKA O OTIPABKU B 30HY KartacTpo(bl U B 30HE KaTacTpo(dbl MpeacTaBICHbI
B Tabmuue 2.

Ta6bnuua 2
[dunHamuka ncnbITblBAEMOro cTpecca nNpyv yMepeHHOM YPOBHE CTPECCOYyCTONYMBOCTU
YpoBeHb cTpecca,
Ne N3MEpPEHHBIN CUCTEMON BMOPOM306parkeHns VBenuueHmne
WCMBITYEMOTO | 1 otnpaBku B 30HY KaTacTpodbl, | B 30HE KaTacTpodbl, cTpecca, %
ycn. ef. ycn. en.

1 21,0 28,0 33,3
2 22,3 32,3 31,2
3 24,7 32,4 31,2
4 24,2 32,0 32,2
5 24,0 33,0 37,5
6 22,5 31,0 37,8
7 21,6 29,0 34,3
8 22,0 30,5 38,6
9 23,4 31,3 33,8
10 21,6 28,4 31,5
1" 21,0 28,0 33,3
12 22,4 30,5 36,2
13 21,5 28,9 34,4
14 23,7 31,3 32,1
15 24,0 32,1 33,8
16 24,3 32,0 31,2
17 22,8 30,1 32,0
18 21,4 28,0 30,8
19 22,3 30,0 34,5
20 22,4 29,2 30,6
21 22,0 28,5 29,5
22 23,6 30,0 271
23 24,0 31,2 30,0
24 221 29,4 33,0
25 21,9 28,0 27,9
26 22,5 28,5 26,7
27 22,0 28,3 28,6
28 22,9 29,0 26,6
29 23,1 30,5 32,0




OLEHKA CTPECCOYCTONYMBOCTY JIUL...

57

Tabnuua 2 (oKkoHYaHue)

YpoBeHb cTpecca,
N3MEPEHHbI CUCTEMOI BUOPON30bpakeHnst

B BblboOpke

Ne YBenuyeHve
VICTILITYEMOTO | 1o otnpaBKky B 30Hy KaTacTpodbl, | B 30HE KaTacTpodbl, cTpecca, %
ycn. en. ycn. eq.
30 22,8 28,0 22,8
31 22,7 28,3 24,7
32 232 29,8 28 4
33 23,9 30,4 27,2
34 24,0 31,0 29,2
35 23,6 30,8 30,5
36 23,1 30,5 32,0
37 22,0 28,3 28,6
38 22,3 30,0 34,5
39 21,9 28,0 27,9
40 22,4 29,2 30,6
41 24,0 31,2 30,0
42 23,6 30,0 271
43 22,9 29,0 26,6
44 22,1 29,4 33,0
45 21,0 28,0 333
46 22,5 28,5 26,7
47 24,7 32,4 312
48 22,5 31,0 37,8
49 24,2 32,0 32,2
50 22,8 28,0 22,8
51 21,6 29.0 343
52 22,0 30,5 38,6
53 22,0 28,5 29,5
54 23,4 31,3 33,8
55 22,3 32,3 31,2
56 24,0 33,0 37,5
57 21,4 28,0 30.8
58 24,0 32,1 33.8
59 22,3 30,0 345
60 22,8 30,1 32,0
61 22,0 28,3 28,6
62 24,3 32,0 31,2
CpenHee
3HaueHve
napameTpa 22,76612903 30,00483871 31,36451613
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VY MeauuuHCKUX pabOTHUKOB C YMEPEHHBIM YPOBHEM CTPECCOYCTOWYMBOCTH MPHU
JIEHCTBUM CTPECCOPHBIX (PAKTOPOB 30HBI KATACTPO(DEI 10 METOY BUOPOU300paKeHUS
crpecc yBenmuuuBancs Ha 24,7 — 37,8% (B cpenrem Ha 31,4%). [loaTOMY MOXHO CUHU-
TaTh, YTO YBCJIUMUYCHHUEC CTPECCA B 3TOM JUANA30HE ABJIACTCA KPUTECPUEM YMEPEHHOT'O
YPOBHSI CTPECCOYCTOMUNBOCTH.

[Ipuyem nepBOHAYANBHEIN CTpecC M0 OTIPaBKHU B 30HY KatacTpodsl 06611 55,0 —
61,8% OT MakCUMaJIbHOTO 3HAYCHMSI 110 IIKaJIE CTPecca 10 METOly BUOpOU300pake-
Hus. [loaTomy nui ¢ ypoBHEM cTpecca 25 yci. €. U MEHEee MOXHO IOChUIaTh B 30HBI
Ype3BbIYANHBIX CUTYAIH.

BubpounsobpaxeHue ronoBbl MEAULNHCKUX pabOTHUKOB
B 30He Ype3BbIYalHOM CUTyaLuu
Nnpu BbICOKOM YPOBHE CTPECCOYCTONYMBOCTHU

[Tcux03MONIMOHANBHBIN CTATYyC MO METOAY BHOPOU300pakeHHUsT MEIUIIMHCKOTO
paboTHHKA JIO OTIPABKA B 30HY KaTacTpo(bl U B 30HE KaTacTpO(]bl TPeICTABICHBI
B Ta0mue 3.

Tabnwuua 3
[vHamuka ncnblTbiIBaEMOro CTpecca Npu BbICOKOM YPOBHE CTPECCO-YCTONYMBOCTH
YpoBeHb cTpecca, N3MepeHHbI CUCTEMOW BUBpOn3oOpaxeHus
Ne ucnbiTye- YBenuyexune
Moro [10 OTMPaBKM B 30HY KaTacTpodel, B 30He KaTacTpodbl, cTpecca, %
ycn. eq. ycn. eq.
1 19,5 19,8 1,5
2 20,0 20,4 2,0
3 19,7 20,0 1,5
4 19,9 20,6 3,5
5 19,2 20,0 4,2
6 20,1 20,9 4,0
7 20,5 20,5 0,0
8 20,8 21,0 1,0
9 19,8 20,0 1,0
10 19,6 20,4 41
11 20,2 20,8 3,0
12 20,4 21,0 2,9
13 19,5 20,0 2,6
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Tabnuua 3 (okoHYaHue)

YpoBeHb cTpecca, U3MepeHHbI CUCTEMOW BUBpon3obpaxeHus
Ne ncnbiTye- YBenuueHune
Moro [I0 OTNPaBKM B 30HY KaTacTpodsl, B 30HEe KaTacTpodbl, cTpecca, %
ycn. en. ycn. en.

14 19,8 20,2 2,0
15 19,4 20,4 5,2
16 19,7 20,3 3,0
17 20,0 20,5 2,5
18 20,4 21,0 29
19 20,3 20,9 3,0
20 19,8 20,0 1,0
21 19,9 20,3 2,0
22 20,5 21,0 2,4
23 20,7 21,0 1,4
24 19,5 19,6 0,5
25 19,4 19,8 2,0
26 19,2 19,9 3,6
27 19,7 20,0 1,5
28 20,0 20,7 3,5
29 20,2 20,8 3,0
30 20,4 20,9 2,5
31 19,8 20,7 4,5
32 19,6 20,8 6,1
33 20,0 20,6 3,0
34 20,3 20,5 1,0
35 19,9 20,8 4,5

CpenHee

?I:f‘)‘;fn”e";% . 19,93428571 20,46 2,64

B BblGOpKe

VY MeIUIMHCKHX paOOTHHKOB C BEICOKHM YPOBHEM CTPECCOYCTOMYMBOCTH TIPH
JIEHCTBUU CTPECCOPHBIX (PAaKTOPOB 30HBI KATACTPOQBI IO METOTy BUOPOU300paKEHUS
cTpecc yBennuuBaics Ha 6,1 1 MeHee npoueHToB. [103ToOMy MOKHO CUUTATh, YTO yBe-
JMYeHne crpecca Ha 6,1 ¥ MeHee MPOLEHTOB SBISIETCS] KPUTEPHEM BBICOKOTO YPOBHS
CTPECCOYCTOMYUBOCTH.
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O6cyxpaeHune pe3ynbLTaToB

CymMapHble 1aHHble, TPUBEACHHBIE B Tabnuax 1, 2 u 3 mpuBeieHbl HA PUCYHKE
B BUJIE KOPPEIAIMOHHOW 3aBHCUMOCTH MEXIy JTaHHBIMU YPOBHS CTpecca, IOJIy4eH-
HBIMH JI0 OTCHUIKH nepcoHana B 300y YC u Bo Bpems npebsiBanus B 3oue YC. U3
pHUCYHKa cJelyeT, 4To HaOItogaeTcs mpsmasi KOppessaus MeX 1y MoJy4eHHbIMU JaH-
HBIMH, IprdeM ko3¢ purmenT koppensuun [upcona cocrasiser 0,959559. INonyuen-
HBIE Pe3yIbTAThl YIUBIISIOT CIUITKOM YETKUM pa3/ieJIeHHeM Ha TUCKPETHBIE TPYTIIBI
110 YPOBHIO CTpeccoycToHYnuBOCTH. [Ipu 3TOM clielyeT OTMETUTh, YTO B HOPMaJIbHOM
CUTYalluH pacrpejesieHne YPOBHs cTpecca 1o Bcel BbiOopke B 120 yenoBeKk HOCUT
MOHOTOHHBIH XapakTep 1 OJU3KO K paBHOMEPHOMY 3aKOHY pacnpeneneHus. Jluckper-
HOE paccjocHUEe BRIOOPKHU IO YPOBHIO CTpecca Ha 3 TPYIIBI HAOII0IaeTCsl TOJIBKO
B ycnopusix UC. UccrnenoBanue BapruaOeaIbHOCTH YEIOBEUYCSCKOW JIMYHOCTH SIBJISIETCS
Ype3BbIYAHO aKTyaJbHBIM B COBPEMEHHBIX YCIOBUSX M OCOOBIH MHTEpEC TMpel-
CTaBIISICT MPOTHO3UPOBAHUE JTUIHOCTHOTO TIoBeneHus B yeimoBusx YC [7]. ABTOphI
MIpeIoJIaratoT MOBTOPUTH MTPOBEICHHBIE IKCIIEPUMEHTHI, YTOOBI ITOATBEPIUTH MOTY-
YEHHBIE Pe3yIbTaThl HCCIEAOBAHNH.
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3aknrouyeHue

IIpoBeneHHBIE HKCIIEPUMEHTHI IOKAa3alld, YTO YPOBEHb CTPECCA, U3MEPSAEMBII CH-
cTeMOi BHOpPON300pakeHHs MO3BOJIIET OLEHUBATh YPOBEHb CTPECCOYCTOMUYNBOCTH
TIpH TIOBEJICHUH JIFOJIEi B Upe3BhIYaifHON cuTyarun. Pazpaborannas B xo/ie UCCIen0-
BAHUI METOJMKA MOKET UCIIOIb30BATHCS I OLEHKH OJrOTOBIEHHOCTH IIEpPCOHAa
nepes oTrnpaBkoi B 30HbI YC.
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BUBPOU3OBPAXEHNA U NMPOrPAMMbI BUBPA_MU

B. A. Akumos, O. E. MapmebiHos, B. A. MUHKUH,
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A. C. Konnakos, M. C. KynpusiHos
CNBraTy «JI3TW», r. CaHkT-TeTepbypr, Poccus.

Annomayusa: Ilpeonazaemcs K paccmompenuio RPakKmuieck OpUeHmupo8antas Mooeb
peuieHusi npobeMbl COOMBemcmaus CnocooHocmell abumypuenma npoguo yueoHo2o 3a6edenus
npu noMowu mexnono2uy 6ubpouzodpadicenus. Ilpusedenvl pe3yrbmamuvl mecmuposanus npopus
MHOMUCeCcmEeHHo20 unmennekma 161 cmydenma nepsoco kypca CI6TDTY «JIOTH», Cankm-
Ilemep6ype, Poccus. Paspabomanel kpumepuu oyenKu yYCneuHocmu ooyuenus 8 mexHuyeckom
BY3e ons nocmynatowux abumypueHmos no npo@uiio MHOICECMEEHHO20 UHMENIEKMA.

Knrwoueswvle cnosa: npogpopuenmayus, cnocoonocmu, mexnono2ust 6UOpoU300padtcerus, MHo-
JIcecmeenHblll UHMENNeKN, CNeyudaIbHOCb.

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

A. S. Kolpakov, M. S. Kupriyanov
ETU “LETI”, St. Petersburg, Russia.

Annotation: 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 161 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,
specialty.

[ToTpebHOCTH B yTOUHEHNH TTPO(ECCHOHATEHOTO BEIOOpA HAOIIOMaeTCS B TCUCHUE
Bceil mpodeccnoHaTbHO aKTUBHOM KU3HU YenoBeka [1]. Bmepsrie ¢ 310l mpobieMoit
YEJIOBEK CTAJIKUBAETCS B IIKOJIEC: BHIOOP MPOQHMIBHOIO Kilacca, BEIOOP MOJATOTOBHU-
TEJHHBIX KypCOB JIJISl IOCTYTICHUS B CpEJlHEE WIIN BhICIIee yueOHOe 3aBE/ICHUE U JIp.
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Ha koro moWTw yyuThCs W KyJna MOWTH YuuThCs? MHBIMH ciioBaMu, mpoOiema
COOTBETCTBUS CIIOCOOHOCTEH abUTypHeHTa MPOQPIIII0 yIeOHOTO 3aBEACHHUSI BO MHO-
TOM ONpeeNsieT YCIEIHOCTh JalbHEHIIeN JKU3HU MOJIOJIBIX JIFOJEH.

MeToauka

TectupoBanue MPOBOAMIOCH MPH MoMOIIH nporpammbl VibraMI [2]. annas mpo-
rpamma ncuxogusnonorudeckoro rectupoanus (IIDT) yenoBeka ocHOBBIBacTCS Ha
TEXHOJIOTUN BUOPOM300paskeHus, KoTopas 0azupyeTcs Ha NpeoOpa3oBaHUU B pe-
aTHbHOM BpPEMEHHU CBETOBOTO BHJIEOM300pakeHUSI 00BhEKTa B M300paxeHue, oopas3o-
BaHHOE HAKOIJICHHOW MEKKaJIpOBOW pa3sHOCTHIO. TEeXHONIOTHI0 BUOPON300paskeHUs
[3] 1 TeOpHIO MHOKECTBEHHOT'O HHTEIUIEKTA [4] 0ObequHsIeT 00N JMHAMHYSCKHHA
MIOAXOA K MCCIEJOBAaHUIO XapaKTEPUCTUK ueiaoBeka. [Ipoduiab MHOXKECTBEHHOrO
MHTEIJICKTa OTPECIISeTCS MPEXE BCEr0 OTPAOOTAaHHBIMU JTUHAMHUYECKUMU CBSI3S-
MU U nepefadeii nHGOPMAMOHHBIX CUTHAJIOB MEXJIY HEMpOHaMU MO3ra 4elloBeKa.
Texnonorus BuOpon3o0paxeHus, IPUMEHUTENIBHO K YEJIOBEKY, aHAJIU3UPYET ABH-
raTelbHYI0 aKTHBHOCTH (MUKPOBHOpAIINH) I'OJIOBBI YEJIOBEKa M IpeoldpasyeT mapa-
METpbI IBUKCHUS B XapaKTEPUCTUKHU ncuxodusuonoruueckoro cocrosiaus (I1OC).
JIuHeWHO OMIO3WTHAs CHCTeMa OIpoca, MpealioKeHHast B pabote [5], mo3BoiseT
peoOpa3zoBaTh CO3HATEIbHBIC OTBETHI U peructpupyemsie u3menenus [1OC B mpo-
(UIH MHOKECTBEHHOTO MHTEIUIEKTAa HCIBITYyeMoro. TakuM o0pa3oM peanusyercs
MpakTUYecKas 3a7ada omnpeaesieHus COOTBETCTBUSL CIIOCOOHOCTEH CTYACHTOB IpO-
¢umo ®KTHU JIDTU

3a nepuoj ¢ 23.10.17 mo 26.10.17 nmpotectupoBano 161 cTy1eHTOB-TIEPBOKYPCHHU-
koB ®KTU JIDTU:

Ta6bnuua 1
KonnyecTBo NpoTeCcTUPOBaHHbLIX NEPBOKYPCHUKOB NO cneuunansHocTam JI9TU

Mpynna: Yucno cTyaeHToB:
7301 CAIP 28
7302 CAIP 24

7305 BT 25

7306 BT 30

7307 BT 29

7308 BT 25

1. CpaBHuUTeNbHbIN aHaNU3 Npocuns MHOXECTBEHHOIO UHTeSJIeKTa
no pesynsratam EI3 u nepson ceccum

[To pesynbraram Egmnoro I'ocynapctBenHoro Ox3amena (EI'D) u pesynpraTtam
nepBoii ceccun 161 cTynent, npomeamue tectupoBanie MW Obimu pa3ieneHsl Ha
3 rpynmsl MO CTENEHN yCIemHocTH nmpoxoxaeHusa EI'D u nepsoii ceccun. B kauectse
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KPHUTEpHs OLEHKH YCIEITHOCTH ObLIT HCIIOIb30BaH cyMMapHsblid 6amn EI'D, a cTyneHTbI
nojapasesieHs! Ha Tpu rpynnsl. 1o pesynbratam 1-0i ceccuu OblH Tak xe chopmu-
pOBaHBI 3 TPYIIIBI CTY/IEHTOB B 3aBUCHMOCTH OT PE3YJIHTATOB 1O cAade 4 SK3aMEeHOB,
a TaKkKe JOMYCKY K HUM. B mepByto rpyniny HauMeHee YCHEIIHbIX CTY/I€HTOB, BOIIIN
CTYJCHTHI, NOJYUYHUBILNE CPeIHUI Oayl MeHee 3 MO pe3ysibTaTaM CAadu MepBoi cec-
cun. [lpm aTOM, HEOTMYCK K 2K3aMeHy oreHuBaics B 0 6amroB. Bo BTopyio rpymmy
BOIIUTH CTYACHTBI OJTYYHBIIHNE CpeaHui 0an oT 3 10 4. B TpeThio Tpymmy ycremHbix
CTYACHTOB BOILJIM CTYJCHTHI CO cpelHuM OaisioM 4 u Goiee.

[Ipu sTOM oka3zamock, yTo 3 rpynnsl chopMUpPOBAHHBIE 1O pesyibratam EI'D
(n TectupoBanus, nposeaeHuoro B JIDTU awmamormunoro EI'D) 3HaunTensHO
OTJIHMYAIOTCS OT I'pynn, cHOPMUPOBABIIMXCA MO pe3yiabTrataM l-if ceccun. Ha
pucyHke 1 mpuBeneHa 3aBUCUMOCTH pe3ynbTaToB EI'D OTHOCHTENBHO pe3yapTaToB
1-i1 ceccum.

Elr3-ceccus
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3,5 o [ J o o0000GNNIRG 00 ¢ o
L ] [} o0 00 00O oOUEIEDO e o o
3 o0 000 o o e ¢ S0 e o o
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Puc. 1. aHHble pesynsratoB ED oTHOCUTENBHO pe3ynsraToB 1-11 ceccum

Koadpdunment xoppensun [lupcona mexnay pesyabratramu EI'D u 1 ceccun co-
ctaBuy1 Bcero 0,28, 9TO TOBOPUT O TOCTATOYHO CJIa00# 3aBUCUMOCTH (ITOUTH ITOJTHBIM
€€ OTCYTCTBHEM) MEXAY IIKOJbHBIMU U MHCTUTYTCKMMH OIleHKaMH. Tak Kak Ha-
OmomaeTcsi HU3Kask KOppessinus Mexay pesyiabTaramu EI'D u pesynbraramu nepBoii
Ceccuu, TO COCTaB TPeX I'PYII YCHEIIHOCTH, CHOPMHUPOBAHHBIX O pe3yibraTtam EI'D
3HAYUTENBHO OTJIMYAJICS OT COCTaBa TPEX TPYII YCHEITHOCTH, CPOPMUPOBAHHBIX I10
pe3ysbTaTaM NepBOM CECCUM.
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2. CpaBHUTENbHbIA aHaNU3 NONy4YeHHbIX AaHHbIX
no pesynkTaTam NepBUYHOro TECTUPOBAHUA aHanoruyHoro EM3
M UTOoram nepBomn ceccuun

Enunetii rocynapcrsennsiii sk3amen (EI'D) xak oOsa3arenpHas (opma caaun
BBIMTYCKHBIX 9K3aMEHOB B IIKOJIE UCIOJB3YeTCs yKe Oosiee 6 JeT, OAHAKO KPUTHKA
JIAHHOU cucTeMbl U opmaTa ee OIeHKH, He MpekpamiaeTcs. Kputuka agpecoBana
K pa3HbIM acriekTam EI'D: HaumHas ¢ comep:kaHHEM BOIPOCOB W 3aKaHUYHMBAs CaMOM
BO3MOKHOCTBIO MPOBEPKH 3HAHUH JaHHBIM crocoboM. OTCYyTCTBHE BO3MOXKHO-
cTU (OPMYIUPOBATH OTBET HA BOIPOC CAMOCTOSTEIBHO MPUBOIUT (HOpMATIU3AIUU
MPOIIeIyPHI OIIEHKHU 3HAaHWU. [Ipu TakoM Moaxo/e CIoCOOHOCTH IIKOJMBHUKA K TON
WM UHOM JUCIUIUIUHE, TI0 CYTU — HE OlleHUBaOTCA. [I0CKOJIbKY y TECTUPYEMOTO
LIKOJIbHUKA HET BO3MOXXHOCTH I'PAMOTHO M JIOTHYECKH O0OOCHOBBIBATH, MTyCTh JaXKe
Y, PaBUWIbHBIN OTBET. JIMCKPETHBIN MOAX0A K OLleHKE 3HaHul B pamkax EI'D He mo-
3BOJISIET OIIEHUBATH TBOPYECKHE CIOCOOHOCTH. CIIOKHMBINASACS CUTYAITHs BEIHYXK/IaeT
M3BICKUBATh JOTIOJHUTEIbHBIE KPUTEPUH OLEHKH YCIEUTHOCTH IIKOJIbHUKa. COOT-
BETCTBEHHO, BO MHOTUX BY3ax P® mpakTuxkyeTcss TpaAUIIMOHHAS CUCTEMa OLCHKHU
3HAHWH, T1e y a0UTYpHEHTa WU CTYJACHTa NMEETCS BO3MOKHOCTh 0OOCHOBATH CBOM
OTBET YCTHO WJIM MUCBMEHHO, a pe3ynbTaTsl EI'D mepenpoBepsroTcss mocpecTBOM
JOTIOJTHUTEIBHOTO TECTUPOBAHUS TI0 POQHITIO AUCHUILTUHEI (PaKyIbTeTa.

PesyabpTatel nononnutensHoro tectupoBanuss ®KTU JIDTU cranu eme ogHuM
KpUTEpUEM JIEIIEHUS CTYIEHTOB TI0 CTEIIEHH yCIENTHOCTH Ha rpynmsl. [1o pesynpratam
tecTupoBanus ananornunoro EI'D, npenoxasatensmu JIDTU 6butn chopmupoBanb
OIIGHKH CTYJICHTOB IO STH OaJIbHOH CHCTEME, aHAIOTMYHOW HK3aMEHAIIMOHHON. DTO
MTO3BOJIHIIO c(hOPMHUPOBATH €MHBIE TpeOOBaHUS K (HOPMUPOBAHUIO TPYIII IO PE3YIIb-
TaTam TecTupoBaHus anamorngnoro EI'D u nepsoii ceccun (1C). B nanpneiimem, s
ynoOcTBa BOCHPUATHS MBI OyJ1eM roBOpUTh 0 TectupoBanuu EI'D u 1C.

I'pynma 1 — naumenee ycnemnbie cryaeHTthl (0—-3 6amioB),

I'pynma 2 — cTyneHTsl, co cpeHelt ycrneBaeMocThio (3—4 6anmos),

I'pynmna 3 — nHaubosee ycrneHbie cTyAeHThI (4—5 0aion),

ConoctaBUM NOJTydeHHBIE pe3yabTaThl 10 AaHHbIM EI'D ¢ pesynsratamu 1C, npu-
BEJICHHBIMU Ha PHUCYHKE 2.

1000 % Final  1000%
90,0 90,0
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700
600
500
400
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00

Puc. 2. O6wmin npodmnb MU B rpynne Ne 1, cbopmmpoBaHHoii Ha ocHoBe EIM3 (A) n 1C (B)
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Pacmmdpoka Trnos MHOKecTBeHHOTO HHTeIUIekTa (M) npuBenena B padore [3].

[To nroram nmepBUYHOro TectupoBaHus B rpymnne Ne 1 (HauMeHee yCHeEIIHbIE
CTYAEHTHI) JOTHKO-MaTeMaTndeckuil (58,4%) WHTENIeKT OKa3bIBaeTCs Ha MATOM
Mecte B uepapxuu MU, mo oTHOIIEHUIO K moaBmwkHIUecKoMy (73,8%), mpupoaHo-
My (69,7%), my3bikanbHO-puTMHUecKOMY (60,2%) n BHyTpuiIuaHOCTHOMY (58,1%)
(puc. 1A). B 1o ke BpeMs, OBUTO BEISICHEHO YTO, PEe3yJIbTAaThl CECCUU HE TIOBJIFSUTH HA
pacrmonioxkeHue Joruko-marematuueckoro MU (58, 4%) B uepapxuun npodunst MU:
msitoe MecTo (puc. 1b). 3Mennnack ouepeTHOCTb paciookKeHus Ipyrux taumnos MU:
ot npupoHoro (65,5%), noxBrxHUYecKOro (67,7%), BU3yallbHO-IPOCTPAHCTBEHHO-
ro (63,8%), k MexximmuHOocTHOMY — (55,9%). Hanbonee BepossTHON mpUYHHON 001II-
HOCTH TIOJIYYCHHBIX JJAHHBIX SIBJISICTCS MOTHBAI[MOHHBIN acleKT OTHOLICHHS K yueoe:
HEYCIICUIHBIC CTYACHTHI, HE CTPEMATCS MEPEeHTH B KaTErOPHIO YCHEIIHBIX (HE MpH-
JIararoT JOCTATOYHBIX YCHIIMH JJIS Pa3BUTHS JIOTHKO-MaTeMaTndeckoro MI).

PaccMmoTpuM manHbIe, MoMydeHHBIE B rpyIe 2 (CTyJeHTBI CO CpelHel ycreBae-
MOCTBIO):

100,0 % Final' 100,0 % Final'
90,0 90,0
80,0 80,0
70,0
60,0
50,0
40,0
30,0
200
100

Puc. 3. O6wuii npochmnb MU B rpynne Ne 2, cchopmupoBaHHoi Ha ocHoe EIMD (A) n 1C (B)

[To uToram mepBUYHOTO TecTHpPOBaHUS B rpymme Ne 2 (CTyAeHTHI, cO CpeaHei
yCIIEBAEMOCTBIO) JIOTHKO-MaTeMaTuueckuit (66,1%) MU 3anumaer BTOpoe MecTo
B uepapxuu MU, 1mo oTHOLIEHWIO K MOABMKHHUYECKOMY (67,6%), mpuponHomy
(64,9%), BayTpUAMYHOCTHOMY (62,7%) 1 My3BIKambHO-puTMHUUIecKOoMy (57,7%)
(puc. 2A). IonyyeHHble pe3yabTaThl OBUIH COTIOCTABICHBI C TaHHBIMH [0 HUTOTaM
NepBoi ceccuu. Y CTYIEHTOB CO CpeJHEH yCIeBaeMOCThIO PACIOJIOKEHUE JIOTHU-
ko-mMarematuaeckoro MU (76,4%) cmectuiiocs Ha nepBoe MecTo B nmpoduie MU
(puc. 2b). OdyepeaHOCTH pacmoyiokKeHUus ApYrux TunoB MU m3meHunach He3Ha-
YUTENIbHO: MOABMKHUYecKHui (66,4%), npupoansiil (69,9%), BHYTpHINYHOCTHBIN
(58,7%), Bu3yaspHO-TIpOCTpaHCTBEHHEIH (64,7%). Ha nanHoM »Tamne aHanmsa JaH-
HBIX TO-TIpEXXKHEMY HanboJiee BEpOSITHON MPUYNHON H3MEHEHUS Hepapxuu B Ipodu-
se MU sBisieTcsi MOTUBALIMOHHBIN ACMIEKT OTHOIICHUSI K Pa3BUTHIO CIIOCOOHOCTEH.
CTyneHTHI O cpeiHel yCIIeBaeMOCTbIO MPEANPUHUMAIOT TOCTATOYHO YCUIIHH IS
Pa3BUTHS CBOUX CITOCOOHOCTCH.
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PaccmoTpum pesynbTathl rpynnsl 3 (Hanbonee ycnemHble CTYASHTbI):

1000 % Final' 1000 % Final'
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Puc. 4. O6wmin npocmnbs MU B rpynne Ne 3, cchbopmmpoBaHHoi Ha ocHoBe EIM3 (A) n 1C (B)

B rpynmne Ne 3 (HanGonee ycnemHbie CTYICHTBI) TOJIYYEHO HHOE pacipe/iesieHue
Benymux tunoB MU (B cpaBHenuu c rpynmoit Ne 1 u rpynmoit Ne 2). Ha nepBom
MecTe oKazalics JIOTHKOo-MaTeMatnueckuil (74%), 3ateMm — npupoHslid (67,9%)
n nojBIkHUYECKU# (64,9%), Bu3yanpHO-TIpOCTpaHCTBEeHHBIN (62,1%), Mexmnd-
HocTHBIH (55%) Tuner MU. Tlocne cinaum ceccuu pacnosioxkenue MU B npoduie
HE U3MEHWJIOCH: JIOTHKO-MaTeMaTudeckuit (76,4%), 3atem — npupoansii (69,9%)
1 mojBIKHUYECKUH (66,4%), BU3yadbHO-IIPOCTpAaHCTBEHHBIN (64,7%), MexIn4-
HocTHBIN (58,7%) Taner MU. Tlo utoram chopMupoBaBIIelics TEHACHIIMA MOKHO
YTBEPKAATh, YTO yCIEIIHbIE CTYAEHTHI (CO CpelHEH YCIIeBaeMOCThIO HIIN BBICOKOM,
rpynnsl 2—3) IpeAnpHHUMAIOT JOCTATOYHO YCHIIMHA IS JaIbHEHIIEro pa3BUTHUS
cBomx crocoOoHocTei. [Ipu 3TOM mMeeT 3HaUeHNE HE HAaJW4Iue OJHOTO SIPKO BEIpa-
»eHHoro Turna MU (cTeneHb HHTEHCUBHOCTH BBIPAKECHHOCTH), & €I'0 PACIIONIOKEHUE
B npodune MU.

3. O6cyxaeHne nony4YeHHbIX pe3ynbLTaToB

[IpoBeneHHOE TeCTUPOBAaHUE MOKA3ajJ0 B LIEIOM PsiA OKHAAEMBIX JJIsI aBTOPOB
pe3ynbratoB (Hu3kas koppessiius oreHok EI'D u 1C, npeobnananue JIM aiis ycren-
HBIX CTYJIEHTOB), TaK U Psi HOBBIX, OTHOCUTEJIBHO HEOKUJAHHBIX PE3yJIbTaTOB, Ha
KOTOPBIX €CTh CMBICIT OCTAaHOBHTHCS MOIPOOHEE.

ITepBoii HEOKUIAHHOCTBIO CTAI0 BU3yalbHOE TIo00me mpodwieit MU mst rpyr,
c(OPMUPOBAHHBIX 11O MPUHIHUITY YCTEIIHOCTH, HO HA Pa3HbIX MCXOJHBIX AaHHBIX
EI'D u 1C. Ka3anoch, 4To pu OTCYTCTBUHM KOppelsauuu Mexay faHHeiMu EI'D u 1C
(puc. 1), moMKHA OTCYTCTBOBATH KOPPEJAIUS, T.€. TTI0J00OHE M Y COOTBETCTBYIOIINX
npoduiield MHOKECTBEHHOI0 MHTE/UIeKTa. MbI npeoOpa3oBainu nogodue mnpoduiei
MM nytem pacuera equHoit onenkn CKO, noixydeHHOro Mexay uaeHTuaHsiMu MU
JUTSL KaKJ0TO TpaduKa, MPUBEJICHHOT0 Ha PUCYHKaX 2—4 W MPHUBENH TOJyYCHHBIS
JTaHHbIE B TabmuIe 2.
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Tabnwuua 2
CKO npodpunen MU ans Tpex rpynn yCnewwHocTy no pasHbimM oueHkam EMF3 n 1C
Final' 1 2 3
1 4,98 6,58 8,90
2 6,58 3,04 4,37
3 8,90 4,37 2,44

[Tomyuennsle nupPOBBIE AaHHBIE XOPOLIO HOATBEPKAAIOT BU3YaIbHOE BOCIPUSI-
THE MOI00HSI COOTBETCTBYIOIIMX TPYII yCIEIHOCTH 110 ipoduisim MU. TTomyuaeres,
9TO ABOCUYHUKH (rpymma 1) Oosblie MoxXoxu Apyr Ha apyra (oueHka moxodus 4,98),
YeM Ha TPOEUYHUKOB (Tpymmna 2) oneHka nogoous 6,58 u OTIMYHHUKOB, OLIEHKA MOA0-
6us 8,90, Tak xak yem OmmKe omeHka moxoous k 0, Tem momobue mpoduiel BhIIIe.
VY uneHTHYHBIX Ipoduiieit onenka nmoxobus pasHa 0.

Hpyrasi nHTEepecHasi 3aBUCHMOCTh HaOJI0JaeTcsl B yBeJIMUeHHH nonobus MU
MIPOTIOPIIMOHANIFHO ycTenrHoCcTH Tpym. Eciou goeunukn mo EI'D moxokw Ha 1BO-
eunukoB 1o 1C ¢ onenkoii 4,98, To otnmunuky 1o EI'D moxoku Ha OTIIMYHUKOB 110
1C c ouenkoii 2,44. Kak TyT He BcOMHUTH Besukoro JIeBa TosicToro Hanucasmiero,
4yT0 «BcCe cuacTimBbIe CEMBbH MOX0XKH APYT Ha ApYTa, Ka)<Jas HECYACTIUBAs CEMbS
HEecYacTJIMBa I0-CBOEMY». B Hamem cirydae momyvaercs, 9To BCe OTIMIHUKH CXOIHBI
no mpogmtto MU, a npogunun MU 1BoeUHUKOB OTIINUAIOTCS 60Jiee 3aMETHO.

KoneuHo, naHHbII pe3yabTaT OblI MOJIyYeH Ha BBIOOPKE CTYJEHTOB TEXHUYECKOTO
BVY3a u MOXHO TOJIBKO MPENIIOI0KUTE, YTO OH OyJeT aHaJOI'MYHbIM AJISI CTYIEHTOB
rymanuTapasix BY3oB. OnHako, ecnu pe3yjbTaT TeCTHUPOBAHUS CTYAEHTOB T'yMa-
HuTapHbix BY30B Oyzner aHajnoruveH, To MOXHO TOBOPHUTH O pa3pabOTKe eAMHOM
METOJIMKH TI0 TIpo(OpHeHTaNN a0UTYPUEHTOB, KOTOpas JAO0JDKHA BKIIOYATHh B ceOs
HIPUMEPHO CIEAYIOLIYIO TI0CIE0BATENbHOCTD IEHCTBU.

1. TectupoBanue npoduneiit MU nepBoKypCHHUKOB.

2. Onpenenenue npoduireir MU ycrenHpIx cTy/IeHTOB.

3. TectupoBanue npoduineit MU abUTypHueHTOB U ompeie]IicHUE MOa00usT aOuTy-
puenTa npoduiaro MU ycnemHsix cTy1eHTOB AJisl BBIOPaHHOH CTICIUaTBbHOCTH.

BbiBoAbI

[IpoBeneHHOE TECTHUPOBAHME MOKA3aJI0 MEPCIEKTUBHOCTD OLEHKH YCHIEIHOCTH
CTYJIEHTOB C ITOMOIIBIO TTporpaMMbl BubpaMU.

[Tocne mpoBeneHNsT TOTIOTHUTENBHBIX UCCIEAOBAHUN U TECTUPOBAHMIA pa3pado-
TaHHAas METOAMKA MOKET OBITh MCIOJIb30BaHa JJIsl BEIOOpa onTuManbsHoro BY3a,
COOTBETCTBYIOIIETO CIIOCOOHOCTSIM Ka)KJOro aOUTYpPHEHTA M €ro Npo(uiIro MHOXKe-
CTBEHHOTI'0 MHTEJUIEKTA.
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DEVELOPMENT AND APPROBATION
THE METHOD FOR STIMULI PRESENTATION DURING TESTING
OF MULTIPLE INTELLIGENCES BY VIBRAIMAGE TECHNOLOGY

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

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.

BBegeHue

Kax mpaBuiio, TeCThl cIIOCOOHOCTEH CBSI3aHBI C BRIOOPOYHBIM aHAIM30M THIIOB
MOBECHUs, HCOOXOIUMBIX JJIsI OCBOCHUSI HOBOTO HaBBIKA (THUIIA CIIOCOOHOCTEH),
T. €. IMarHOCTHPYIOTCS HE CaMU CIIOCOOHOCTH, a «YCIIOBUE» ISl UX peaTu3alluH.
OTUM «yCIIOBHEM» BBHICTYIIAIOT OTICIbHBIC MapaMeTphl MOBEACHUS, OTPAKAIOIIETO
TICUXUYECKYIO OpTaHU3aIMI0 deioBeka. TakuM oOpa3oM, 1000t TecT CrTocOOHOCTEH
OTpakaeT «MOTCHIMAIbHBIC BO3MOKHOCTH» PECIIOHJICHTA K UX pealn3alliy, a He UX
psiMOe TIPHUCYTCTBHUE. B mpoliecce TecTUpPOBaHUS OCYIIECTBISICTCS BRIOOpKa 00pa3-
IIOB HACTOSIIETO MOBEACHNS KaK WHANKATOpa OyIyIIero MOBEeJICHHUs, Te MOTHBAIIN-
OHHBIN aceKT (OTHOIICHHUE K ONPE/CIICHHOMY BHY ACSITCIbHOCTH) U KOTHUTHBHBIN
(HayM4Ke, KOHKPETHBIX HABBIKOB U YMEHUN) TECHO TIEPEIIICTA0TCS.
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JlmarHoctrueckas WM TpejcKa3aTelibHas [EHHOCTh MCUXOJIOTHYECKOTO TeCTa
3aBHCHT OT TOTO, HACKOJIBKO OH MOKET CIIY)KUTh WHAMKATOPOM OTHOCHTEIHHO HIHPO-
KOU M BaYKHOU 00JIaCTH MOBEACHUS (B TOM YHCIIe — MPOQECCHOHATHFHON caMopeann3a-
uuK). 3a1aHus TeCTa He 00513aTeIbHO TOJDKHBI UMETh OJIN3KOE CXOZCTBO C ITOBECHU-
eM, IS PEJICKa3aHusl KOTOPOTO TECT Mpe/IHA3HAYCH. BaskHO HaTM4re SMITUPUIECKOTO
COOTBETCTBHS MEXIY MOBEIACHHEM M TECTOM Ha HEro OpHEeHTHPOBAaHHBIM. CTeneHb
CXOJICTBA MEX/IY TECTUPYEMBIMHU 00pa3iaMy MOBEJACHUS U TPOTHO3UPYEMBIM MOBE/Ie-
HUEM MOJKET IIUPOKO BapbUpoBaTh. B ToM yucie, HEOOX0IMMO COOTBETCTBUE MEKAY
XapaKTepUCTUKAMHU ACSITEIbHOCTH YeJIOBEKa B CUTYallUHd TECTHPOBAHUS M B JPYTHX
curyanusix (Anacrasu A., Ypouna C., 2009).

B oreuecTBEHHOMN IICUXOJIOIMH 10 TECTAMH CIIELUAIBHBIX CIIOCOOHOCTEN IOHUMAIOT
BO3MOYKHOCTh M3MEPEHUSI YPOBHSI Pa3BUTHS OTIIEIBHBIX aCIEKTOB MHTEIUICKTa, Tpe-
MMYIIIECTBEHHO 00ecneunBaromuX d3PPEeKTHBHOCTh B KOHKPETHBIX, TOCTATOYHO Y3KHX
00JIacTsIX JCSATEIBHOCTH, a He OOLIEro YPOBHSI MHTEJUIEKTyalbHOro paszsurus (bypia-
gyk JI. @., 2006). CornmacHo Teopur MHOXKECTBEHHOTO MHTeIUIekTa ['oBapaa ["apanepa
(Gardner H, 1983) peub nnet He 00 «acleKTax WHTEIIIEKTa», a O CAMOCTOSTEIHHBIX,
JMCKPETHBIX (hopMax MHTEIIEKTa, T. €. MHOKecTBeHHOM uHTteuiekre (MU). ABtop
KoHuenumu MU oTpunaer moaxoj, B KOTOPOM MHTEIUIEKT pacCMaTpUBAeTCsl KaK He-
nenumoe renoe (the “general intelligence”) uzmepsiemoe kmaccuueckumu [Q-Tectamu.
MHoOKeCTBeHHbIE WHTEIUIEKTHI [ apiHepa paBHOIIEHHBI  HE3aBUCUMBI IPYT OT JApyTa
(Gardner H, 2011). Kaxnapiii u3 7 0a30BbIX THUIIOB HHTEJICKTA MPEACTABISIECT cOOOM
CBOI 0COOBIi cr10c00 B3aMMOACHCTBHS C OKPY’KaroLel AeHCTBUTEILHOCTBIO, OTPaXKaeT
CIIOCOOHOCTD K TOM MJIM HHOM 00y1acTh 00y4eHus. JlaHHass MOAeTh MHTEIEKTOB TT03BO-
sisieT 3(p(HEeKTUBHO MPOTHO3MPOBATH HAMPABICHHOCTh MPOPECCHOHAILHOM JIESITEIIbHOCTH
B MaKCUMAaJIbHO KOM(OPTHBIX (C TOUKU 3pEHHS CaMOPEaIM3alii) 00IacTsX 00y4IeHHUsI.

1. MeToabl uccnegoBaHus

B nporpamme BubpaMU, ocHoBaHHOM Ha TeXHOJIOTHMH BUOponszodpakeHus (MuH-
kxuH B. A., 2007, Minkin V. A., Nikolaenko N. N., 2008) npencraBieHa JOMOJTHCHHAS
W pacimpeHHas 10 12 THIoB Kinaccu(uKalus MHOKECTBEHHBIX UHTEIIEKTOB ["apaHe-
pa, ¢ yKa3aHHEM BO3MOKHOCTH K CaMOpEaJIN3allii B KOHKPETHOW podecCHoHaIbHON
cdepe (Minkin V., Nikolaenko Y., 2017). Pa3zpaboTan onpocHuk B 24 Bompoca, To-
3BOJISTFOLIHIN JIMAaTHOCTUPOBATH CTETIEHb BHIPAKEHHOCTH KaXJI0T0, U3 MHOXKECTBEHHBIX
WHTEJUIEKTOB Ha OCHOBE TEKYIIETr0 MCUXO(PHU3HOIOTHIECKOTO COCTOSHHUS U CO3HATEIIb-
HBIX OTBETOB HCHBITYeMOro. [loimydeHHbIH npoduiib MHOKECTBEHHOTO MHTEIUICKTA,
MOYXHO paccMaTpHUBATh C TMO3UIUH MHANBUAYATEHOTO TPO(UIIST CTIOCOOHOCTEH, che-
pBl uHTEpecoB U npeanoutennit (Munkun B. A., Huxonaenko S1. H., 2017).

[Ipoxoxaenue Tecta B 24 Bompoca He MPUBOIUT K MCUXHUYECKOMY HCTOILICHHIO
UCTIBITYEMBIX. ABTOMaTH3MPOBaHa KaK cama IpoIeaypa TeCTUPOBAHUSA, TaK U WH-
Teprperaus. TeXHOIOTHsI BUOPOU300paKeHHUs TIO3BOJISET IOy4aTh MHOTOMEPHbBIE
3aBHCHMOCTH XapaKTEepHUCTUK Ncuxodusuonorudeckoro coctosuus (IIOC) u peru-
CTPHPOBATH M3MEHEHNE YHEPTETHKH U HAIpaBJIEHHE 3TOr0 M3MEeHeHHs. M3MeHeHne
BBIJIETSIEMOH (PAacXOayeMOii) 4eIT0BEKOM SHEPTHU U3 HAYAJIBHOTO COCTOSHHS B APYTOE
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SHEPTeTHUECKOe COCTOosIHIE, n3MepsieTcs B kkan/MuH (RU 2017109920 Cnioco6 oueH-
KH TICUXO0(HU3HOIOTHIECKOr0 COCTOSTHUS uenoBeka, 2017). Ilcuxodusnonornueckuit
TTOAXO ¥ TIOCTYITHOCTh B €T0 peayin3aIiuy Ha 6a3e mporpammMbl BubpaMU no3BossieT
MPOBOJUTH TECTUPOBAHKME 0€3 MPUBJIEUEHHsI CTOPOHHHX CIICIHAIMCTOB Y3KOTO IPO-
¢wis. B ocHOBY MeTO/a 3aJ105KE€HBI KJIIACCHYECKUE MPUHIMITBI ICUXO()U3NOIOTHH Ha
0a3e HOBEUITHX KOMITBIOTEPHBIX TEXHOJIOTHIA.

1.1. Tun onpocHuka

[To comepxannto onpocHuk Gardner_12 oTHOCHTCS K KaTETOPUU TECTOB CIICIIH-
aIBbHBIX criocoOHOCTel. B TO ke BpeMs TECThI CelUaIbHBIX CIOCOOHOCTEH MOTYT
OBITH IpEACTaBIICHBI OIPOCHUKAMH HHTEPECOB U OIPOCHUKAMH yCTaHOBOK. OpOCHU-
KM UHTEPECOB MIPEIHA3HAYCHBI JUIsl U3MEPEHUS CTPYKTYpPBI HHTEPECOB, & OPOCHUKA
YCTaHOBOK — /I U3MEPEHUS OTHOCUTEIHHONH OPUEHTHPOBKH MHAWBHIyYMa B OJTHO-
MEpHOM KOHTHHYyMe ycTaHOBOK. CozepxkarenbHas cTopoHa onpocHUK Gardner_12
OTIPOCHHKA, 3aJI0’)KEHHOTO B Tiporpammy BuopaMMU oTBedaeT OCHOBHBIM KPUTEPHUSIM
OTIPOCHUKOB MHTEPECOB M YCTAaHOBOK, C OJJTHOW CTOPOHBI, M TECTA CIEIHAIBHBIX CIIO-
coOHoOCTeH, ¢ apyroi ctopoHbl. CojepkaHue Kaxao0ro u3 24 BOIPOCOB HAIPSIMYHO
CBSI3aHO C MOTEHLUMAJIbHBIMU MHTEPECAMH PECHOHICHTA, a UX (HOPMYIHPOBKA IO-
3BOJISIET OLEHUTh HANPABICHHOCTh YCTaHOBOK. HaIllpaBIeHHOCTh YCTaHOBOK MOKHO
OTCJICJIUTh B U3MEHEHUH MH()OPMAIIMOHHON W HEPreTHYECKON COCTaBIISIONICH TMCH-
X0(U3NOJIOTrHUECKON PeaKLIMU Ha MOCTaBIEHHBIN BOIIPOC.

1.2. CTpyKkTYypa onpocHukKa

B crpykrypy onpocauka Gardner 12 3anoxes nuddepeHIantbHO-CTPECCOBBIN
MOJIX0/JT, KOTOPBINA TOJpa3yMeBaeT CUTYaIMI0 BEIHYKJACHHOTO BBIOOpa. PecrionenTy
npeJiaraeTcsi OTBETUTH Ha 12 map BOMPOCOB JOMOJHEHHBIX N300paKeHUSIMUA — CTH-
MylamMu. Borpocsl coctaBieHbl TaKUM 00pa3oM, 4TOObI ISl KaKAOTO THIIA HHTEI-
JICKTa Y€JIOBEK C Pa3BUTHIM JAaHHBIM THIIOM MHTEJUIEKTA, Ha IIEPBBIH BONIPOC Mapbl
orBeuan JIA, a Ha Bropoit — HET. TectupoBanue B pexume nuddepeHnuanbHo-
CTPECCOBOTO MOAX0Aa MPHOIMKEHO K KIACCHYECKON AETEKLUUH JKH, HO HE SBISICTCS
ee aHasoroM. Takasi TMHEHHO-OMITO3UIMOHHAS (OPMa TECTUPOBAHUS SIBJISICTCSI MEHEE
KOM(OPTHOM /ISl PECIIOH/ICHTa, YeM CTaHAAPTHOE MCHXOJIOTHUECKOe TECTHPOBAHUE,
T. K. IOJIPa3yMeBaEeT NCKYCCTBEHHO CMOJAEIMPOBAHHYIO CUTYAIMIO BEIOOpA U3 TIOTCH-
LUATBHO B3aUMOHMCKITIOYAIONINX MOHATHH. TectupoBanue chepbl mpodeccnoHanbHbIX
HUHTEPECOB M IPEIIOYTCHUN B TAKOM PEXUME JaeT 0oJjiee TOUHBII pe3ysbTaT, YeM
npsiMOe aHKETUPOBaHHE CPEepbl HHTEPECOB TPAJAUIHUOHHBIMH IICHXOJIOTHYECKUMHU
meronukamu (Munkun B. A., Hukonaenko f1. H., 2017).

1.3. CopoepxaHme BONpocoB U CTUMYJIbHbIA MaTepuan

MHoKecTBEHHbIE HHTEIIEKTHI ['apiHepa MOTYT OBITH MTPEICTABICHBI B BUJIE MHO-
TOKOMITOHEHTHBIX TMPO(HIICH, BKIIOUAIOMHX B ¢€0s COIMMANBbHBIN, YMOITMOHATHHBIN
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1 KOTHUTUBHBIA KOMIIOHEHT MHTEIICKTYIbHON AEATENbHOCTH M ICUXO0()HU3HOIOTH-
YECKOM aKTUBHOCTH. Ba)keH He TOJIBKO Ka)IbIi U3 MHTEIJIEKTOB, HO U XapaKkTep MX
B3aUMOJEHCTBHS APYT C APYroM. Y KaXKJO0ro THUIIA MHTEJUIEKTAa UMEETCs OMIO3ULU-
OHHBIW THII, TPOTUBOIIOJIOKHBIA €My IO ONpeNeIeHHOMY MCUXO(PHU3UOIOTHIECKOMY
npu3Haky. [Ipouinb MHOKECTBEHHOTO MHTEIIJICKTA YEJI0BEKAa UMEET IPOEKIHUIO B TIO-
BEJICHUHU U MIPEIIOYUTAeMON cepe HHTEPECOB. JTa CBA3b XOPOLIO 3aMETHA B COLIU-
QIBHBIX «SIPIBIKaX» Mpodeccuil, Iie MoBeIeHNEe, HHTEIJICKT U BeIOpaHHas npodeccus
€IUHOE LIeJI0e.

2. Tunu4Hble oWKNOKKN, BO3HMKaroWwme npm hopmynnpoBaHUmM BONpPOCOB
M B npouecce noabdopa CTUMYINbHOro matepuana

CTpyKTypa W alTOpuTM HammcaHus ompocHuka Gardner 12 TecHO CBSI3aHBI
MeXIy coboil. Moienb, B KOTOpO# Kaxpiii u3 THIIoB MU 3aHMMaeT cBOIO (yHKIIHU-
OHAIILHYIO HHUIITY, TIOJJpa3yMeBaeT OYEPETHOCTh B HAMMCAHUU C IMOCICIYIOIIUM pac-
nosioxkenreM nap MU. Tax, BHadane yTOUHSIOTCS (POPMYITHPOBKH BOIPOCOB K TEp-
BOM W JIBEHAJLIATOM Iapam, 3aT€M — KO BTOPOW M OJIMHHAAATON U T. /1. Bo BTOpyIO
ouepelib, IpU COOJIOICHUH BCEX HEOOXOAUMBIX YCIOBUMN, TOJOUPACTCS] CTUMYJIBHBIT
MaTtepuai.

Paccmotpum TUIMYHBIE OMIMOKH, BOSHUKAIOIINE B TIpOIiecce o100pa CTUMYITBLHO-
ro MaTepuaa U COCTaBICHUH BOIIPOCOB (HA MPUMEPE BHYTPUIUIHOCTHOTO Truria MI):

[TepBas mapa BonpocoB. OTpaxkaeT CTENEeHb BhIPAKCHHOCTH BHYTPUIMYHOCTHOTO
WHTEIJIEKTA.

1. 51 7r00IF0 OMHOYECTBO M TUIIMHY BO BPEMs pPa0OThI U pa3MbIIIUICHUH

2. OOBIYHO sI CBOOOJTHO OOIAIOCH C HE3HAKOMBIMH JIFOJIbMHU

BHYTpHINYHOCTHBIA UHTEIJIEKT ITO3BOJSET COCPEIOTOYUTHCS YEIIOBEKY, a0CTpa-
THPOBATHCS OT MPOUCXOISIIICTO U «HAaeAWHE C coOOW» HAWTHU TO €TUHCTBEHHO
MpaBUJIBHOE PElICHKE, B KOTOPOM €CTh HEOOX0oAMMOCTh. He ciyuaiiHo, maxe Jitoau
C BEAYIIMM MEXIHYHOCTHBIM HHTENIEKTOM IPEANIOYUTAIOT TUIINHY U YSTUHCHHE BO
BpeMsI TIPUHSITHS OTBETCTBEHHBIX pereHut (Bompoc 1).

PecrioHIeHT MOXKET OTBETUTH JIBOHHBIM OTPUIIAHKME WU JIBOHHBIM yYTBEPKICHUEM
Ha 00a BOIpoOca, €CJIM HEe YBEPEH B CBOMX KOMMYHHKATHUBHBIX MPEATIOYTEHUSIX, HO
BCE PaBHO, €T0 DMOIMOHAIBHAS peakius (TCUXo(hU3NOIOTHIECKII OTKINK) OyIeT
otnnyathes. Jlaxke He3HauMTeNbHOE IpeodIagaHue MEKIMUYHOCTHOTO HHTEIUICKTa
JACT OOJIBINHI TTO3UTHUBHBIA OTKJIMK Ha KJIFOYEBBIE CJIOBA PEICBAHTHOIO BOMpPOCA
(«cBOOOIHO OOMIAIOCH) «OOIIAOCh ¢ HE3HAKOMBIMH JIFOABMHUY ), YeM Ha KIFOUCBBIC
CJIOBa KOHTPOJIBHOTO BOTIPOCaA («IFOOII0 OMHOYECTBOY», «OJUHOYECTBO U THUIIHHYY).
XoTenoch Obl 00paTUTh BHUMAHKE, YTO 110 PACIIONIOKECHHUIO KIIFOUEBBIX CJIOB B Ipejie-
JIaX OJHOTO BOMpOcCa HaOI0JaeTCs MOCTENEHHOE HATHETAHUE YMOIMOHAIBHOTO CO-
CTOSIHUS, SIBIISIOLIETOCS MHANKATOPOM MIPHHAICKHOCTH K OTpeieTieHHoMY Ty M.

[IpOoTUBOIIOCTABIISIIOTCS TaKUE TOHATHS KaK «OOIICHUE» M «yCJAMHEHHE», TIe
«yeJIMHEHHUE» 3aMCHEHO Ha TEPMHUH C 0OJiee IUPOKOIN COLUAIbHON TPAKTOBKON —
«OJIMHOYECTBOY». 3aTE€M HCCIIEI0OBAJIOCh OTHOIICHNE K 33/IaHHBIM MOHSTHIM (I10JI0-
KUTEIbHOE, OTPUIIATEIbHOE, HEUTPAIIbHOE) Yepe3 MCUX0(PU3NOTOTHIECKUI OTKITHK,
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T. €. 6ecco3narenbhyio peakuuto (IE, Bknaaka MIStat). [TosyueHHble pe3yabTaThl Co-
MOCTAaBISIINCH C CO3HATENBHBIMU O0TBeTaMu, B pexkume JJA/HET co3HaTenbHOM peak-
muu YN, Bkiaagka MIStat (Cuctema ncuxoduzuonorundeckoro npodaitmara, 2017).

Hanuuue cTumynbHOTO MaTepuajia 0OyCIOBIEHO HEOOXOJAUMOCTHIO YCHIIHTh
SMOIMOHATBFHO WH(DOPMAIIMOHHYIO HArpy3Ky BOMpPOcoB. TpyaHOCTH B €ro moadope
3aKJTIOYAETCS B IO3UPOBAHUN dMOITHOHAIBHON HATPY3KH: HeoOXoauM 3 (EKT ycuie-
HUS, @ He OMOIIMOHATBHOTO 3amymienus. @otorpadus He T0KHA BRI3BATH OOIBINHI
SMOLMOHATBHBINA OTKJIUK, YEM COACPKaHUE BOMpoca. ITO TPYAHO TOCTHUKUMAS 3a-
Jlava, peleHne KOTOPOi IOCTHTAIOCh 32 CYeT MHOTOKPATHBIX (Ha Pa3IMYHBIX COIIH-
ATBHBIX TPYIITA) MHIOTAXHBIX UCCICIOBAHUIX.

Puc. 1. lNepBasa napa Bonpocos.
®oT0, C M3OLITOYHBIM 3MOLMOHArBbHBIM AaBEHNEM, K Bonpocy 1

[Ipu pocMoTpe TaHHOTO U300PaKEeHHUs, AKIICHT C 30HBI KOM(OpPTa (OAMHOYECTBO
Y THIIWHA) BO BpeMs pabOThl CMEIIAETCS B 00JIACTh OTPUIIATEIBHBIX, @ B PSAIC CIY-
yaeB — OOJIC3HCHHBIX TEPeKUBAHUI (OJIMHOYECTBO JIUYHOCTH, Jenpeccun). Takoe
M300pakeHre He MOXET CTaTh KOPPEKTHBIM CTUMYIBHBIM MaTepHalioM K Bompocy 1,
MOCKOJIBKY HE JIOTOJTHSET, a HCKa)KaeT CMBICT Bompoca. Takum o0pa3om, ObLia mpo-
M3BeJIeHa 3aMEHa CTUMYJIBHOTO MaTepualia Ha (JOTO ¢ MEHBIIUM SMOIMOHAIBHBIM
naBnenneM (MunkuH B. A., Hukomaenko 4. H., 2017).

Bormpoc Ne 2, siBiisieTcss KOCBEHHBIM HHAMKATOPOM C(HOPMUPOBABIIUXCS IKCTPa-
WJIM MHTPABEPTHBIX. KOMMYHUKATUBHBIX yCTaHOBOK. COOTBETCTBEHHO, Ha (POTO K BO-
npocy 2, u300pakeH THUIMUYHBIA KOJUICEKTHB oduca, B npoiecce. CTporue JieiaoBbie
KOCTIOMbI YYaCTHHUKOB IIEPETOBOPOB, KJIaCCHYECKasi aTpUOYyTHKA HHTEPhEpa MOMEIIIe-
HUS JUIs1 BeJIEHHUS ACJIOBBIX IIEPErOBOPOB. DTO MPABWIBHO MOJOOPAHHBIN CTUMYIBHBIN
MaTepHal K BOMPOCY 2, ¢ yMEPEHHO JI03UPOBAHHON SMOIIMOHATILHOM HArpy3Koii mepe-
roBopoB (Munkua B. A., Hukonaenko 5. H., 2017).

PaccmoTpuM eliie 0JJMH NpUMep, TUITMYHBIX OMIMOOK BO3HUKAIOIINX MPH ITOAO0pe
CTUMYJIBHOTO MaTepualia U (pOpMYyJIIMPOBAaHUHU BOMPOCOB (HA MPUMEPE MPUPOTHOTO
trmma MUN):
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[lepBonauanbHas Bepcus Bonpocos 11 u 12.

11. B nuxoil npupone ectb CBOSI KpacoTa U BEIUYUE

12. PoBHBIN acdanbT dydIre, 4eM KHBOMUCHBIN Mei3ax

Jlnana3oH BIMSHUSA HA )KU3Hb YEI0BEKA IPUPOJHOro tuna MM 1ocTaTtoyHo Benuk:
OT YyBCTBEHHOW COCTaBISIIOIICH (YEOBEK, KaK YaCTH XKMBOTHOI'O MUPA) JI0 ICTETH-
9eCKOoH (3a00THTHCS M OXPaHATH); OT MOTPEOUTENBCKOH (TIpupoaa HEUCUePIaeMbIi
pecypce) A0 co3uaaTeNbHON (Mprpona, Kak BeHel| TBopeHus). [IpaBuibHbIN BBIOOD,
oOecreunBaOIIUi COAEPKATEIbHYIO CTOPOHY BOINpOCa, CAENaTh OYEHb CIIOKHO.
[TockoabpKy BaKeH KaxIbli U3 KOMIIOHEHTOB. Ha mepBblil B3risi, caMbIM IPOCTHIM
1 3 PeKTHBHBIM pellieHHeM OKa3allach MOCTAHOBKA BOIPOCA B PEIKUME «HPABUTCS/
HE HpaBUTCA», 0€3 IOMOJHUTENLHBIX aKIIEHTOB OTHOILEHUs K mpupoje, Bompoc 11.
[TonGop cTUMYNBHOTO MaTepuaia COOTBETCTBYIOLIHIA: (HOTO AUKOI MPUPOIBI, puUC. 2.

Puc. 2. lWectasa napa Bonpocos. [NepBoHayansHoe ¢oTo k Bonpocy 11

O06pa3 meraronrca Bce Jare acCOMMUPYETCS C MMOHATHEM «KaMEHHBIX JDKYHTIICHY,
IIOHATHUEM «aC(I)aIII)T)), T. €. OKaMCHeBIHeﬁ, MepTBOﬁ IMPpUPOALI NI BBICOKHUX TEXHOJIO-
I'Hii, B3aMEH NPUPOAHOr0 Hayasna, Borpoc 12. B To xe Bpemsi, HIMEIOTCsl KaK CTOPOH-
HUKH, TaK ¥ NPOTUBHUKHU Meranosnca. CTUMYJIbHBIN MaTepuan COOTBETCTBYIOIIUIL:
¢doro meranonuca, puc. 3. JKutb B BBICOKO ypOaHU3UPOBAHHOM OOIIECTBE U JIIOOUTH
o0pa3 meramnoiuca, Kak GopMy OTPUIIAHHUS IPUPOTHOTO €CTECTBA — HEOOS3aTEIbHbIN
BbIOOp COBpEMEHHOT0 uenoBeka. OHAKO, €CIM Peub UIET O JUATHOCTHKE IPUPOJHO-
ro tuna MU, o6pa3 meranomnuca peaKo BBI3BIBAET MOJIOKUTEIBHBIE IMOLIUU. B TO e
BpeMsi, OOJIBLIIMHCTBO JIF0JIeH, KaK MPaBUJIO, YCIICITHO COBMEIAET JI000Bb K MPUPOJIE
C BBICOKHM TEXHOJIOTHSIM MEraroJuca.

OnmHako, Mpu MPOBEICHUH MaCCOBBIX TECTHPOBAHUI M CTATUCTHUECKOW 00paboT-
Ke pe3yJbTaTOB BO3ZHUKIHW MPOOJIEMBI, CBS3aHHBIE C MHOTOOOpa3ueM BO3MOMXHBIX
MOAXOJ0B K MOHMMaHHUIO MPUPOJHOTO THUHA MHTeiekTa. [locranoBka Bompoca
B PEKUME «HPABUTCS/HE HPABUTHCSA», 0€3 aKLEHTa Ha CTPYKTYPHBIX KOMIIOHEHTAX
IIpuBEJIa K MOABJICHUIO OTBETOB «MOBBIIEHHON COHHaHLHOﬁ JKEJIATCIBHOCTHY .
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Puc. 3. WecTasa napa Bonpocos. NepBoHavansHoe ¢oTo Kk Bonpocy 12

Oxa3asock, 4T0 JIOOUTH MPUPOAY ITO COBPEMEHHO, MOAHO U Ip. PecrioHaeHT
CO3HATEJIBHO JITall MJI 0OMaHBIBaJ caM ce0si, OTBeuasi yTBEpIUTEeIbHO Ha Bompoc 11.
B utore, nogasinsiomniee OONBIIMHCTBO JIOACH OKa3aUCh CKIIOHHBIMHU K IPUPOTHOMY
tunny MU no ¢popmanbHbIM OpHU3HAKAM, T. €. aBaJIU COLMAIBHO XKeJlaTelbHbIE OTBE-
Th1. CpeHue 3Ha4eHus 1o MpupoaHoMy Tuiry MU, B nanHO# Bepcuu (GopMyInpoOBOK
BOTIPOCOB MO 00IIeH CTaTUCTUKH B HECKOJIBKO COTEH TecToB, cocTaBuin 80%. Hamu
ObUIa MpeANpPUHATA MOMNBITKA UCIIPABUTh CUTYALHIO, MTOJTHOCTHIO CMECTUB AKIICHT
B IMArHOCTUKE NpupoaHoro tTuna MU B o0nacTe cnenuanu3anuy, T. €. IpUypoIUTh
K y3KUM o0nacTsM npodeccHoHalbHbIX 3HAaHUU (OnMomoruu, reorpaduu, MOYBO-
BEJICHNIO, BeTepuHapun). [lodyueHHbIH pe3ynbTaT oKa3ajics NPOTHBOMIOIOKHBIM
IpeaplayeMy: npupoaHelid Tunn MU BEIOBIT U3 ynCia TUANPYIOLIMX, CO CPEIHUMHI
3HAYEHUSAMH B ITOM ke rpynme ucnbiryembix 20%. [lonyyeHnHble faHHBIE CBUE-
TEIBCTBYIOT O TOM, YTO HU OJAMH U3 MPEAJIOKEHHBIX OJX0J0B K IHarHOCTUKE MPH-
poxHoro tuna MU ce6s He onpaBan. Oba moaxona, B OHOM U3 KOTOPBIX, AKLIEHT
CJIeNTaH Ha 9acTHOM (00JacTH criennanu3anuy npupoanoro tuma MU), a B apyrom —
Ha 001eM (IIOCTaHOBKA BOTPOCA B PEKUME «HPABUTCS/HE HPABUTCS), 3aTParuBaIOT
00pa3 )KM3HM YeJIOBeKa U TOTOBHOCTB €ro NoJAepKuBaTh. B utore Oblia npeasioxe-
Ha TPeThsi — rUOpUIHAs BEPCHs], OTPaXKaromas 00pas HU3HHU YeJIOBEKa U TOTOBHOCTb
€ro MoJJIePKUBATh B PYCII€ PUPOIBI.

['uGpuaHas (CKOPPEKTUPOBAHHAS) BEPCHUS LIECTON Mapbl BOIIPOCOB, COOTBETCTBYET
npupogHomy tuny MU:

11. Jly4mie >kxuTh Ha IPUPOJIE, UYEM B TOPOJIE

12. Komatbcs B 3emiie — COMHUTENBHOE YIOBOJIBCTBHE

B uneane o0pa3 ®H3HU YeJOBEKa JOJDKEH KOPPEIUPOBATH C €r0 MHTEPECaMHU.
TpyIHOCTB 3aKirO4aeTCsl B TOM, YTO MHAMBUAYAIbHBIE MPEIMOYTEHHS] MOTYT pac-
XOJUTHCS ¢ MHIUBUAYATbHBIMU BO3MOXKHOCTSIMU. B 3T0i1 cuTyanum naxe sipue mpo-
SBIISICTCS CKIIOHHOCTB K MPUPOHOMY THITY (€CiM TakoBasi uMeeTcsi). JKutp B ropoe
WJIH KHUTh 32 TOPOJOM — CIIOKHAS IUIEMMa, KOTOPYIO JOJKEH PELINTh COBPEMEHHBIN
4enoBek. B aToll aunemmMe Bce yaiie BeAylIas poib MPUHAIICKUT TAKUM (akTOpoM
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Kak: (uHAHCOBAs BO3MOKHOCTh, JOCTYIMHOCTb TPAHCIIOPTHBIX MarucTpajei u Jpyrue
napameTpsl Gpusnueckoro koMmpopra. OnHaKO, B HE3aBUCUMOCTH OT pPeajbHOH JI0Ka-
JU3alMN MecTa TPOKUBAHMS, TOTPEOHOCTh B €€ M3MEHEHUH COXPAHAETCS Y MHOTHX
moaeit. Pusndeckuii KOMPOPT HEe MOAMEHSIET KOM(POPT IMCUXOIOTHUYecKHid. Takum
00pa3oM, 4eJI0BEeKy MpelIaracTcsl peiinTh 3Ty HPAaBCTBEHHYIO MPOOJIeMy: TAe eMy
Oyzer Jydlue KuTb, Ha IPUPOE WK B ropoe. CTUMYIIBbHBIN MaTepHual K OpUruHajIb-
HO¥ Bepcuu Bompoca 11 copmernaet B cede aTpuOyTrHka KOM(DOPTHOTO 00pa3a KU3HU
U npokuBaHus Ha npupoae (MunkuH B. A., Hukonaenko f. H., 2017).

JIro60Bb K mpUPOJIE MOXKET OBITH OTpa’keHa MOTPEOHOCTHIO B CIMSHUM, TOE 4e-
JIOBEK U €ro JESITeNIbHOCTh CTAHOBSTCS €€ 4acThio. YeIoBeKy, HHTEPEChl KOTOPOTo
MPEUMYIIECTBEHHO 00YyCIOBICHBI COLIMATIBHBIM CTaTyCOM, Yy>KAa OTPEOHOCTH B CIIU-
SIHAU ¢ Ipuponol uyxaa. [loua u pacTeHus, eciii OHU MEPECTaOT OBITH JEKOPOM,
CTAHOBSITCS] HE HY’)KHBI, T. K. HET IIOTPEOHOCTH B CIMSTHUUCTAHOBKA NH(GOPMALIMOHHBIX
aKIEHTOB MPU (POPMYJIMPOBAHUH BOTIPOCOB MO3BOJISIIOT JOCTHYb 3TOW IEIH.
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BBepgeHune

CeroaHsi pyKOBOJCTBO MHOTHUX KOMITAaHUH MPEKPACHO NMOHUMAET, KaKyl0 poJib
urpaet o0ydeHue COTPYIHUKOB B Pa3BUTHUU OpraHu3anuu. HekoMIeTeHTHOCTh co-
TPYOHHUKOB U X HEXeJaHHe paboTaTh, B KOHEUHOM CUETe, 0053aTEIIbHO OTPa3UTCs
HAa Ka4eCTBE KOJUIGKTHBHOH pabOThl HAJl MPOCKTaMH U MPUObLIK. [{yist Toro, 4To0bI
JTOOUTBCS OT COTPYIHUKOB MOJHOW OTAAaYH, HEOOXOAUMO XOPOIIO UX 00y4uuTh. O06-
yY4€HHUE ¥ pa3BUTHE IEPCOHANA [T03BOJISIECT OPraHU3ALUH YBEINYUTh YPOBEHb 10XO0/-
HOCTH OW3Heca 3a cyeT MOBbIIIeHHs (H(HEKTHBHOCTH KOJUIGKTHBHOW pabOTHI, IEH-
HOCTHU CHEIHAICTOB, a TAK)KE UX MPO(ECCHOHANTBHOTO YPOBHSI.

[To oxoHuaHuM 00y4YEHUS OYCHb BaXKHO OLIEHUTH €r0 3¢ (PeKTUBHOCTH. DTO 3HAa-
YUT, YTO HYKHO IOHSTh, JJOCTUTHYTHI JIH IIOCTaBJICHHBIE LEJIH, IPOKOHTPOJIUPOBATh
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KayecTBO MPOBEACHUS TPEHUHTA, paccUUTaTh 3PPEKTUBHOCTH 3aTpaT Ha 00yueHue
U OTIPECIUTh €0 MPAKTHYECKYIO0 [EHHOCTh — HACKOJIBKO YCIEIIHO HOBBIE 3HAHUS
Y HaBBIKH NMPUMCHSIOTCS HA paboyeM MecTe.

Ha moit B3rsia, camast u3BecTHass MOJENIb OLEHKH y4eOHOTO mpolecca — Mo-
nenb Jlonanpna Kupknartpuka [1]. Ha ceropnsiimauii geHp Ta cucTema odpena He-
BEpOSTHYIO TIOMYJISIPHOCTH, 3aPEKOMEH0BaB ce0sl Kak Hanboiee pe3yIbTaTHBHBIN
1 npodeccuoHaTBHBIN MoaX0 K 00yueHHo. CylecTBYIOT U JAPYTHE TOIXOJbI
K oueHKe 3P QexTuBHOCTH 00ydeHus: ueneBor noaxon Tainepa (Tylers Objectives
Approach); mogens Cxkpusenca (Scrivens Focus On Outcomes); monens Cradiedn-
Ma (Stufflebeam) CIPP; cxema CIRO; monens bproca Aapona (Bruce Aarons Model);
monens Jxeka @ununca ROI (Return on Investment). OgHako Bce OHU B TOW WIH
WHOM CTETIeHH SIBIISIOTCS MMPOU3BOJIHBIMU OT MOJIeN KupKnaTprka Uil HCTIOIb3YIOT
€€ DIIEMEHTHI.

CoryiacHO gaHHOW Mozesd, 3P(HEKTUBHOCTh 00yUCHHSI HEOOXOUMO OILICHUBATh
Ha YeThIpEX YPOBHSX: peakuus, o0yueHHue, MOBEACHHE U pe3ynbTarhl. S monararo,
yTo y Monenu KupknaTpuka ecTb CBOM CEpbE3HbIM HEIOCTATOK — OHA OLICHUBAET
3 PeKTUBHOCTh TPEHUHIA yKe IOCje ero nposeacHus. [Ipudyem He cpasy: cOop
JAHHBIX HA BCEX YETBIPEX YPOBHSIX MOKET PACTSHYTHCS HAa HECKOJIbKO MECAICB.
N3-3a 3TOr0 MHOTHE PYKOBOIUTENH MPEATIOYUTAIOT OTPAHMYNBATHCS OIEHKOH JIUIITH
Ha nepBoM ypoBHe. ['1aBHbIN Bonpoc ypoBHs: «Kak caMu y4acTHUKH OLIEHHUBAIOT
TpeHuHr»? IlepBoe, uTo Opocaercs B ria3a Ha MEPBOM YPOBHE OLIEHKH — HEOOb-
EKTUBHOCTb CYXJIEHHUH, a, CJIe0BaTeIbHO, HEBBICOKAS CTENEHb UX JOCTOBEPHOCTH.
OcHOBHOM 3aj1aueli SBISETCS MOBHIIIEHNE YPOBHS IOCTOBEPHOCTH OLIEHKH WH(OpMa-
[IUY, TIOJTy4aeMOU OT yYaCTHUKOB TPeHHHTA. /)i 3TOTO s mpesiarai MCrojib30BaTh
TexHonoruo BudpounzodpakeHus.

MeToauka npoBefeHusi uccregoBaHus

UccnenoBanue npoBoawiioch Ha 0a3e OJHOW U3 OpraHM3alMil, COTPYIHUKH KO-
TOPOM MPOILIA OYCHBL JOPOTON TPEHUHT IO COOCTBEHHOMY XKejlaHuto. TpeHep ObLT
OYECHb U3BECTHBIH, HO PE3yJIbTaThl TPEHUHTa HACTOPOIKUIIN pyKOBOACTBO. [locie Tpe-
HUHTa YXYAILWIACH PE3yJIbTaThl paboThl BCEX COTPYIHUKOB, OCETUBIINX 3aHSATHS,
pes3ko ymana motuBanus. [Ipu 3ToM ompeeneHHble HaBBIKK YIIydIImInch. OQHAKO
B IIEJIOM TPYIITA, MPOIIE/IIas TPEHUHTH, UMella Pe3yabTaThl paboThl XyXKe, UeM Te,
KTO uX He mocemian. OneHKa MepBoro ypoBHs mno cucteme Kupnatpuka oObIYHBIMU
Cpe/CTBaMHM pe3ysbTaTa He Jlana, T.K. BCE YYaCTHHKA TPEHHHTa OIICHUBAIIN CaM Tpe-
HUHT TIOJIOKUTEIBHO.

s ucciiejoBaHUi B HAIIEM LEHTPE MPUMEHSJIACh CHCTEMa KOHTPOJIS MCUX0d-
MOIIMOHAJIBHOT'O COCTOsIHUS dyenoBeka (Vibraimage7) mpou3BOACTBa MPEANPHUATHS
«Oncucy (Cankr-Ilerepoypr, Poccus).

Ha puc. 1 u 2 npuBenensl /lcuxo-anepeemuueckue (UHGOPMAYUOHHO-IHED-
eemuyeckue) ouazpammol usmenenus Icuxoguszuonozuveckozo cocmoanus (IIPC)
BO BpeMs Oeceabl O pe3ylibTaTax MPOBEJECHHOI'O0 TPEHUHIa C COTPYIHHKAMH
OpTaHM3aIHH.
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Puc. 2. MNMcunxo-aHepreTnyeckas (MHMOPMaLMOHHO-3HepreTuyeckas) gmarpamma
nameHeHus NOC cotpynHuka B

Oco0eHHOCTH aHaIKM3a TAKUX JMarpamMmm MmoapoOHO pacCMOTPEHBI B padorax [2, 3].
VYyactku guarpamm 0—1-2 XapakTepu3yroTcsl YBEIUYCHUEM MOTPEOIsIeMO SHEPTrun
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U yJIy4LICHUEM MICUXOJOTrHUecKoro cocTosiHus. [lpuunnoii nanHoro nsmenenust [1OC
MO>KET OBITh XOPOIIasi WK MIPUATHASI HOBOCTb (CTUMYJI), KOTOpasi IPUBOJUT K OoJiee
WHTEHCHBHBIM OOMEHHBIM TIpolrieccaM (yBeIUYECHHE MOTPEOIsIeMOi SHEPTHH), TIPU
3TOM TICUXOJIOTUYECKOE COCTOSTHUE W HACTPOEHHE 3aMETHO YJIYYIINUIOCh (YMEHBIIN-
J1ach SHTPOIHUS OOMEHHBIX IPOLIECCOB, @ THHOPMATHBHOCTH OOMEHA BBIPOCTIA).

OTH y4acTKH COOTBETCTBYIOT PACCKA3y COTPYIHUKOB 00 0XKMIAHUAX OT TPEHUHTIA,
00 M3BECTHOCTHU TpEHepa, O )KEJIaHWHU MOOBIBATh UMEHHO Ha STOM TPEHHHTE.

VYyactku guarpamm 2-3—0 y o0enx coTpyIHHKOB (puc. 1 u 2) XapakTepu3yroTcs
YMEHBIICHHEM NOTPEOIIEMON SHEPIUU M yXYALUICHUEM IICHXO0JIOTHYECKOI0 COCTOS-
Hust. CornacHo craThe [3], IPUYIUHON MOXKET OBITh HEPUATHAS HOBOCTb, KOTOpAs MPH-
BOJUT K 3aMe/JICHHIO OOMEHHBIX MPOLECCOB (YMEHBLICHHUE MOTPEOIsIeMOil YJHEPrUHn),
[IPY 3TOM IICUXOJIOTHYECKOE COCTOSIHUE U HACTPOSHHE 3aMETHO yXyamaeTcs (yXy/ma-
€TCs PHTPOTHST OOMEHHBIX ITPOIIECCOB, a MHPOPMATUBHOCTH OOMEHA ITaacT).

[Ipu aTOM BHELIHE COTPYAHUKH OYEHb BOOAYIIEBIEHHO MPOJIOJIKAIOT PacCKa3bl-
BaTh O TOM, KaKUe TOJ0KUTEIBHBIE OT3BIBBI O TPEHEPE, M O TPEHUHT'C OHH CIIBILIATN
paHee, 1 KaK OHHU Pafbl, YTO TaM MTOOBIBAJIH.

HecmoTpst Ha 3TO MBI BHUJIHUM, YTO COCTOSHHE OPTraHM3Ma HE COOTBETCTBYET
TOMY, UYTO paccKa3bIBaeT 4esIoBeK. B 1aHHOM cuTyanuu Ba)KHO MOMHHUTH, YTO CJIOBa
nepenarot Bcero 7—10% undopmaium, Bce OCTaabHOE NepelaeTcs Mo HeBepOaTbHbIM
KaHaJaM.

AHanu3 ITuarpaMMbl, TIOKa3bIBaloIIel HEBEpOAIBbHYIO COCTABIISIIOILYIO, BBISBHII,
B YEM MMEHHO COCTOSUIO HETAaTHUBHOE BO3/IEHCTBHE TPEHUHIA. TpeHep XOpoIlo Mo-
Ka3aJl HEKOTOPble KOMMYHHUKAaTHBHbIE [IPUEMbI, HO HE MPHUAABAI 3HAUEHUE CMBICITY
CJIOB, KOTOpBIE ITPH 3TOM ToBOpuJI. Pekiama TpeHuHra odemana yaIydiuTh KOMMYHH-
KaTUBHBIC HaBBIKH, U COOTBETCTBEHHO MOYYBCTBOBATH ce0sl yBepeHHEH B mpodeccun,
a TaKKe JIerde CIpaBIIATHCS C 00S3aHHOCTSMU. DTO OXKHJIAHUE U MPUAABAIO CHII, HO
caM TPEHWHT Hayajcs CO CIIOB, KOTOPBIE CBEIH BeCh d(P(PEKT OT TPeHHUHTa K HYJIIO.
U He mpocTo K HyII0, @ YXYALIHINA paboTOCIIOCOOHOCTh HEMOCPEACTBEHHO TOM YacTH
KOJIJICKTHBA, KOTOpasi ObUIa HA TPEHUHTE.

Tpenep, xenasi MOAYEPKHYTh YHUKAIBHOCTh CBOCH METOAMKH U ce0sl JIMYHO, Ha-
YaJl BCTPEUy C MBICTIH O TOM, YTO paboTa, KOTOPOH 3aHMMAaIOTCS €ro CIyIIaTeIn O4eHb
TpyAHa U ciokHa. HacTonpko ciiokHa, 4TO ApyTrue TpeHEephl, KpoMe HeTo, He OepyTest
o0yuaTh B TaKoi Oe3HanexHOH cuTyaunu. M 31a MbICIb, KOTOpas B Ipouecce Tpe-
HUHTa BBICKa3bIBAJIACh HECKOJIBKO pa3, 3aceia MPOYHO Yy TeX, KTO TaM ObLI. Peaxiuio
HEIMOCPEACTBEHO Ha 3TU CJIOBA U MOKAa3bIBaeT y4acToK rpaduka 2—3—0.

Jlronu ymau ¢ TPEeHWHIa C MOHUMAaHHUEM TOTO, YTO OYEHb CIOXKHO JeNaTh UX pa-
00Ty U UTO 32 Hee IMOYTH HUKTO He OepeTcs. OgHaKo, 3Ty MBICIIb OHH HE 0OCO3HABAJIH,
MOTOMY YTO BHENIHE MPEObIBAIHM B YBEPECHHOCTH OT TOTO, YTO TOCETHIU OYEHB I10-
JIE3HBIA TPEHHUHT, COOTBETCTBYIOIIUI MEpBOHAYAIBHBIM OKUIAHUSIM.

WX oxupaHus cOBIIMCH JIMIIb B TOM, YTO OHHU ITOCETUIM TPEHUHT U3BECTHOTO Tpe-
Hepa, a B OCTAJILHOM, HETPOJAYMaHHAasl caMopeKiama Mmpo/iesnajija pa3pymnTeIbHyI0
paboty. B manpHelinmem 4acTh M3 COTPYJHHUKOB, MPOUIEAIINX TPEHHUHT, B TCUCHUE
OMmKalIInX ABYX MECSIIEB YBOIMIIACh C pabOThI, HA KOTOPOI OHM 10 3TOro mpopado-
TaJIN JOJITO U TIOKA3bIBAJIM XOPOIIUE PE3YIIbTATHL.
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Bot TakoBa meHa 3MouUIi, BLI3BAHHBIX HEOOAYMaHHBIMU cjoBaMu. Jlro0oe
B3aUMOJCHCTBHE MEXy JIOJAbMHU BBI3BIBAET T€ WJIM MHBbIE SMOLMH. Pomm sMonumit
B JKM3HEJESATEIbHOCTH YEJIOBEKA JJOJIFOE€ BPEMS HE NPUAABAIN JODKHOTO BHUMAHMUSL.
Bo MHOrOM u3-3a TOTO, 4TO BpeMs NPOSIBICHHS DMOIMK OY€Hb MaJlo U He OBLIO TeX-
HOJIOTHi, O3BOJISIOIINX (PUKCHPOBATH NPOSIBICHUE Pa3IUYHbIX dMoLuil. CoBpeMeH-
Has HayKa HA4MHAET 3aHMMAaThCS SMOLUSIMH U COCPENOTAYNBACT yCHINS HA U3YUCHUN
HE TOJIbKO (PU3UUECKON MAaTEpUH U YIHEPTUH, HO M ICUXUIECKOM SHEPTHH.

Cucrema KOHTPOJISI IICHXO9MOLIMOHAILHOTO COCTOAHUS uenoBeka (Vibraimage7)
npousBoacTBa npennpusatus «icucy (Cankr-IlerepOypr, Poccus), no3sonuna
OIIeHUTH 3(PPEeKTUBHOCTH MPOBEIEHHOTO TPEeHUHTA. becco3HaTeabHAas peaxkuus
YYACTHMKOB TPEHHUHIA Ha CJIOBA, IPUBOIAIINE K OTPULIATEIbHBIM 3MOLUAM IIPUBOIUT
K 3aMEJUICHUI0 OOMEHHBIX MPOLECCOB (YMEHBIIEHUE MOTPEOIsIEMOM YHEPTUN), IPU
3TOM IICUXO0JIOTHYECKOE COCTOSHUE U HACTPOCHUE 3aMETHO yXyIaeTcs (yXyALaercs
SHTpOIHUST 0OMEHHBIX MPOIECCOB, a MHPOPMATUBHOCTL 0OMeHa majaer). YTo nmpuBo-
JUT K PE3KOMY YMEHBIICHHUIO 3()()EKTUBHOCTH ITPOBOJIUMOI0 O0YUYCHHS.
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Mup meHsieTcsi. MeHsieTcsl, KOHEUHO e He MT'HOBEHHO, HO HeoTBpaTtumo. C u3mMe-
HEHHEM O0IIel CHUTyallid B MUPE MEHSETCSA M KPUMHUHOTECHHAs 0OCTAHOBKA B MHUE.
Poccust He uckitoueHue. YBEIMYCHUE MACIITA00B MIPECTYITHON U TEPPOPUCTUICCKOM,
KaK Pa3HOBHUJHOCTH MPECTYIHOH, JACSITEIBbHOCTH MPUJAIOT JIOMOJIHUTEIBHYIO 3Ha-
YUMOCTB TIpo0OiieMe oOecrieueHns 00IeCTBEHHOW OEe30IMacHOCTH U CBOEBPEMEHHOTO
MPEIOTBPALICHUS U MIPELyIPEKACHUS MPOTUBOIPABHBIX JercTBUi. OOINH ypOBEHb
Pa3BUTHUS TEXHOJOTUI BEACT K TOMY, YTO PACTET YPOBEHH MOJTOTOBKU TEPPOPUCTOB.
10, 3a4acTylo, yKe He (JaHATHKH-OJAMHOYKH, a TPEJACTABUTEIH KPYITHBIX TEPPUTOPH-
AJIbHBIX M TPAHCHAIIMOHAIBHBIX TEPPOPUCTUUCCKUX 00bEIMHEHHUI. 3a OpraHu3aueit
MPECTYIHBIX JICSHUN CTOUT JJIMTEIIBHOE BPEMSI ITOJATOTOBKH U 3HAYUTEIIbHBIC (PUHAH-
COBBIE CPEJICTBA.

[IpecTynHple TPYNIHPOBKH MOCTOSHHO MEHSIOT (GOPMBI, CPEACTBA H METOJIBI
peanu3alyy IPecTyIHBIX 3aMbICIIOB, HCIIOJIB3YIOT BCE 00JIee U30LIPEHHBIC METO/IbI
COKPBITHSI OPYKHUS ¥ B3PBIBHBIX YCTPOUMCTB, IPOBOJIAT BCE OOJICE TIIATEIBHYIO Pa0OTy
MO OpraHU3aluyu MPOTUBONPABHBIX JAeiicTBhi. [loceanee BpeMs Ui TeppOpHUCTHYC-
CKHX aKTOB CTaJId MCIIOJIb30BAThCS TEPPOPUCTHI-CMEPTHUKHU. TepPPOPUCT-CMEPTHUK —
3TO YK€ HE YEJIOBEK, a HeKHI1 OMOJIOTUYECKUI 00OBEKT C U3MEHEHHBIM CO3HAHUEM, HO
OTPEAEIUTH 3TO IO BHEITHUM MPU3HAKAM KpalHEe 3aTPYIHUTEIBHO.
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B nacTosimiee Bpems 1moj yrpo3oi NpOTHBONIPABHBIX OEHCTBUI, B TOM YHUCIE
U TEPPOPUCTUYECKOTO XapaKTepa, HaXOASITCS MPAKTHUYECKH JTI00bIe 0OIECTBEHHO
3HAYMMble 00OBEKTHI, YTO, HECOMHEHHO, SABJISAETCS TOMOJIHUTEIHHBIM COLHMATBHO
necrabunusupyromumM pakropom. Tak ke UMEeT MECTO TEHACHLMS Ha YCUIICHUE
CBSI3U TEPPOPUCTUUYECKUX U KPUMHUHAIBHBIX CTPYKTYDP.

Teppopusm cerojiHs — 3TO Pa3HOBUAHOCTh OPTaHU30BAHHOTO BUJA MPECTYMHOMN
NEeATEeIbHOCTH M KpaliHee MPOSBJICHUE dKCTPEeMHU3Ma, OITOMY, Ha HAlll B3I,
KOPPEKTHO FOBOPUTH O BOBHUKHOBEHUH KOMIUJIEKCHBIX KPUMUHAIBHO-TEPPOPUCTHU -
YECKUX yrpo3 0e30MacHOCTH.

Bce 310 ykasblBaeT Ha TO, YTO HpHU pa3pabOTKE CHUCTEMbI NPENOTBPALIECHUS
MPOTHUBOIPABHBIX ACSHUM, U, IPEXKAE BCETO, TEPPOPUCTHUECKUX YTPO3, KOPPEKTHO
HCII0JIb30BaTh KOMIIEKCHBIC, MHHOBALIMOHHBIC MOJIXO0/IbI K 00ecTieueHnto oezomnac-
HOCTH. Tak e BO3HMKAET HEOOXOAMMOCTb B 00ecIeYeHUH MPEBEHTUBHBIX MEp IS
MpeaynpeKIeHUS U TPEIOTBPAIEHUs] IPOTUBOIPABHBIX JCSTHUH.

O/IHUM U3 BapHaHTOB B PEICHUM JIaHHOW MPOOJIeMbl siBisieTcs cucreMa Bubpou-
300pakenwue [1, 2]. Bubponzoopakernue (Vibraimage) sBisieTcs HHHOBAITMOHHON H,
Ha Halll B3IV, OYCHb IEPCIEKTUBHOM CHCTEMON aHaln3a NCUX0(HU310IOrHIeCKOro
COCTOSIHUS YenoBeka. BuOpouzoOpaxenne — 3To n3odpakeHue, oTpaxaroliee napa-
METPBI ABHKEHHS U BUOpau 00BbEKTa, peaKK ero BHYyTPEHHETr0, 0eCCo3HATEIbHO-
ro HanpspkeHus. TexHoIorusl BUOPOU300paKeHHsT OTHOCUTCS K 00JIaCTH OMOMETPUH
W MOXET OBITh MCIIOJIB30BaHA Il U3MEPEHUSs, OIICHKH, 00pabOTKK W aHaju3a ICH-
X0()U3HOJIOTUYECKOTO COCTOSIHUS JKUBBIX OHMOJIOTMYECKUX OOBEKTOB, OTHOCHUTEIIBHO
HEIMOJBIDKHBIX B MPOCTPAHCTBE (KBa3WCTALMOHAPHBIX), HAIPUMEDP, CTOSIIMX HUIIU
cUASIMX Ha ofHOM MecTe. [lcuxodusnonornueckoii 0CHOBOH MH(GOPMATUBHOCTH
BUOPOHM300paKEeHUS SIBIISIETCS] BECTUOYISIPHO-3MOLIMOHAIIBHBIN peduiekc [3].

TexHonorusi BUOPOU300paKEeHUsI, MPUMEHUTEIHHO K YEJIOBEKY, aHATHU3UPYET
JBUTAaTEJIbHYI0 aKTHBHOCTH (MHUKPOBUODPAIIMK) TOJOBHl YEJIOBEKA M BCETO Teia
U IpeoOpa3yeT napamMeTphl JBUKEHHS B XapaKTEPUCTUKHU IICUXO(PU3NOIOTNIECKOTO
cocrossausA. Benukuii pycckuit pusmonor U. Ceuenon eme B 1863 romy (Ceue-
HoB 1. M., 2001) yrBepxaa, 4To Kaxaasi MbICIIb HMEET MYCKYJIbHOE IIPOSIBJICHUE.
A 0HO, B CBOIO 0U€peb, BEI3BIBACT OIMpEICICHHbIC BUOPALIUH B TEJIE YeI0BeKa. DTO
OY€Hb HAITOMHUHAET COCTOSIHUE TPEeMopa.

OxHa U3 OTJIIMYUTENBHBIX 0cOOCHHOCTEH BuOpon3oOpaskeHus SBISETCS TO, UTO
IUIsL TAHHOM cuCcTeMbl He TpeOyeTcss BCECTOPOHHEI0 aHajln3a KPUMUHAJIbHO-TEPPO-
pucTHYecKuX HaMepeHui. B psge cuctem (mpodaitnuar, BXOHONH KOHTPOIb U T.1.)
oco0oe BHUMAHUE YJIEISETCs aHAJIU3y NPEIUICCTBYIOMIMX HEraTUBHBIX COOBITHH,
aHaNMHM3y STUX COOBITUH, BHEIIHUM MPU3HAKAM M, HA OCHOBAHHH 3TOTO, CO3/IaHHE
Monenu (numa, o6pasza u T.J.) MPEANOIaracMoro HapyImuTeIs. DTO JOCTaTOYHO
3aTpaTHas Mpoleaypa Kak ¢ TOUYKU 3peHUs (GMHAHCHPOBAHUS TaK M HHTEJIIEKTY-
aJIbHO-aHAJIUTUYECKH.

BubponzoOpaxenne He TpeOyeT MOJOOHBIX 3aTPaT U PECYpPCOB, HE MPEIbIB-
JSIET crielraJbHBIX TpeOOBaHUN K MOATOTOBKE NepcoHana. Bubpousobpaxenue —
9TO KOMIUIEKC amnmapaTHO-MPOTPAMMHBIX CPEACTB AUCTAHLUMOHHOTO aHaJIH3a
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NCUX0(PU3HOIOTHYECKOTO COCTOSHHS YeJIOBEKa B €CTECTBEHHBIX JIsI HETO YCIO-
BHSX, 0€3 HEIOCPEICTBEHHOTO BO3/ICHCTBUS Ha OOBEKT.

Bor kxak BRITISAIUT HOpMaidbHOE (HE BO30YXIEHHOE) COCTOSIHHE HYEIOBEKA
(puc. 1) B 0TOOpakeHUU CHUCTEMBI BUOPOU300paKEHHS, C PACUYETOM TEKYLIETro
YPOBHS OIACHOCTH, KOTOPBIN MPEACTABISIET KOHTPOIUPYEMBIH YEI0BEK IS OKPY-
)aromux (Pexxnm Mix).
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Puc. 1. HopmanbHoe (He BO30y>OAEeHHOE) COCTOSIHME YenoBeka.

JlaHHBIA TIOJIXOJT TIO3BOJIIET MUHUMHU3HPOBATh OMIMOKN M MOTPEIIHOCTH CBS3aH-
HBIE C HEIIPEACKA3yEMOCThIO PEAKLINY YEJIOBEKA Ha IBHOE BHELIHEE Bo3AeiicTBue. Tak
JKe JUCTAHIMOHHBIA U OECKOHTAKTHBIA aHAIU3 HE HApPYIIAeT ICUXOJIOTMUESCKHUX Ipa-
HUI] YeJI0OBEKA, YTO, B IPOTUBHOM CITydae, MOXET IOBJIeYb 32 COO0H HEKOPPEKTHOCTh
MOBEJICHUS YETIOBEKA.

Xouercss 00OpaTUTh BHUMAHKE HA TMCUXOJOTHYCCKHI ACHEKT, CBSI3aHHBINA C CYThIO
TEPPOPUCTUYCCKON NEATCILHOCTH.

B uewm 3akirouaeTcs cyts Teppopusma? [Ipexae Bcero, Teppop — 310 cTpax!

Teppop (ram. terror «cTpax, yKacy) — yCTpalleHHe MOJTUTHICCKUX POTHBHUKOB
nyTéMm (usnyeckoro Hacuiaus. TeppopoM TakKe Ha3blBaeTCS yrpo3a (hU3ndecKon
pacrpaBbl 10 TMOJUTHYECKUM HIIM KaKUM-THOO WHBIM MOTHMBaM JTHUOO 3aIllyTHBaHHE
C YIpO30¥ pacrpaBbl WIH YOUICTBA.

CUHOHMMAaMU CJIOBA «TEPPOP» SBISIOTCS CIOBA «3aIyTHBAHUEY, «YCTPAIICHHEY.

Takum oOpa3zoM CyTh Teppopa — HarHeranue crpaxa. Co3maHue 0O0CTAaHOBKHU
TPEBOKHOCTH U MOJO3PUTEIBHOCTH, MPUBOISILEH K MNOBBIILIEHHON arpeCCUBHOCTH
1 HEaJIEKBaTHOCTH IIOBEICHMUS JIFOACH.
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Bosznukaet Bompoc: a pa3Be yCHJICHHBIE NATPYJIU, COTPYAHUKHU CIIy>KObl Oe3omac-
HOCTH, TEXHUYECKHE CPEJICTBA KOHTPOJIS: PAMKH METaJlI0-IeTEKTOPOB U HHTPOCKO-
OB, HE YCUIIMBAIOT TPEBOKHOCTD JIFOJIEH W HE CO3/IaeT Ha OECCO3HATEIPHOM YPOBHE
YeJIoBeKa MOChUIa «BOKPYT He 0e30macHo»?

Ha namr B3riisi naHHBIE Mephl O€30TIACHOCTH, B HJlealie IPU3BaHHbBIE 00€3011aCUTh
JO/Iel, B JOCTATOYHO OOJBIIION CTEMEeHNW CaMW HarHeTaroT CUTYalHI0 cTpaxa. JTo
MOKHO ONpPENETUTh M0 PEeakiuu psija JroAei Ha TpeOOBaHUS COTPYIHUKOB pas-
JIMYHBIX OXPAHHBIX CTPYKTYP MPOWTH T€ WJIM WHBIE Mepbl gocMoTpa. [lonyuaercs,
YTO NEWCTBUS, HANpaBICHHbIE HA «CHATHE HANPSIKEHHOCTH W CTpaxa» CaMH HX
u npoBouupytoT. K ToMy ke WHOTJa M caMU COTPYIHHUKH O€30TTaCHOCTH MPOSBISIOT
W3JIUIIHEE PBEHUE U OTBETCTBEHHOCTD, Jla M CAaMH OHHU HE 3alIUILEHBl OT IICUXO0JIOTH-
YEeCKUX MPOo0JIeM U CPhIBOB. TakuM 00pazom, Moxydaercs, YT0 TEPPOPU3M, B YaCTH
HarHeTaHWs HAPSHKEHHOCTH, TOCTUTAET CBOeH 1enu. Bo3pacTtaet moao3puTeabHOCTh
W arpecCUBHOCTH JIIOJIEH, Aa U JIOAM MOTYT HE IMOHUMATh IJIe HAPYIIAIOT UX MCHUXO-
JIOTUYECKUE M JTMYHOCTHBIC TPAHUIIBI. Y HAC HET KOHKPETHBIX JaHHBIX JJIs aHalln3a
CUTYaIlN¥, © Mbl HE CMOTJIM HAaWTH CTATUCTHUKH IO TaHHOMY BOIIPOCY, U OPUEHTHU-
POBAJUCh MCXOAS W3 COOCTBEHHOTO OMBITa, HAOIIOACHUN M OMpOca COTPYAHUKOB
OXpaHHBIX CTPYKTYP.

Cucrema BubOpon3obpakeHus IuiieHa BceX ITUX HenoctatkoB [4, 5]. Ee muc-
TaHIIMOHHOCTH U OECKOHTAKTHOCTH ITO3BOJISIOT IPOBOAUTH aHAIN3 BHIOOPOYHO, OPH-
SHTHPYSICh HE TOJBbKO HAa MHEHUE, MYCTh AK€ U MOJATOTOBICHHBIX, COTPYIHUKOB
OXpaHbl, a Ha cllelUaNIbHOE MPOrpaMMHOE oOecneueHre, pa3paboTaHHOE MHOTOIIPO-
¢bunpaEIM ipeanpustuem DJICHUC.

Meps! 1 nipaBmiia 0€30MaCHOCTH JOJDKHBI OBITH THOKMMH M COOTBETCTBOBATDH CTE-
MIEHU yTPO3bl, KOTOpasi, B CBOIO OYEPE/b, MEHSIETCA B 3aBUCUMOCTH OT MEHSIOIIMXCS
(hakTOpoB. DTO TOBOPHUT O TOM, YTO MOXKHO BBIJICIIUTH HECKOJIBKO YPOBHEH Oe3orac-
HOCTH TI0 CTEMEHN MOTEHINAIBHON yrpo3sl. CienoBaTenbHO, M KOMITIEKC Mep 0e3-
OMMAaCHOCTH JOJKEH OBITh aJjeKBaTeH CTENEHU Yrpo3bl. Bo3aMOKHO 1T peann3oBaTth
9TO CPEJICTBaMU MPOIYCKHOTO KOHTpouisa? Ha Hai B3risig — 3TO JOCTaTOYHO 3aTpyi-
HUTeTbHO. OMSATH K€, B Pa3IUYHBIX MECTaX CTENeHb BHYTPEHHEH HANpPSKEeHHOCTH
M arpecCUBHOCTH MOTYT OTJIMYAThCA. B Takux ciiydasx Ha MOMOIIb CIIEIHAITUCTAM
MPUXOJAT BO3MOXKHOCTH aJICKBATHO CUTYaTHBHOTO PETyJIMPOBaHUs cucTteMbl BubOpo-
n3o0paxenue. BosmoxkHOCTH BRIOOpA aIeKBATHOTO YPOBHSI arpeCCHBHOCTH U Ha-
MPSDKEHHS] TIO3BOJISAIOT CHEUaICcTaM (DOKYCHPOBAaTh CBOE BHUMaHWE Ha 0OBEKTax,
BBIJICIISIFOLIUXCS TOBBIIICHHBIMU YPOBHSIMHU.

Cucrema Bubpon3o0pakeHus MO3BOJISAET BBISBISATH MOTSHIIMATBLHO OMACHBIX JIUI]
(TmaccaxxupoB, MOCETHTENEH, MEPCOHANIAa) U CUTYaIlHid, KOTOPbIE MOTYT OXapaKTepHu-
30BBIBATHCSI KaK OMACHBIE WM YIPOXKAOUIHE (3TO MOKET OBITh CBSA3aHHO C TEPEHO-
CUMBIM 0ara)xom, HE3aKOHHBIMH IIPEJAMETaMU U T.1.). JlaHHBIN MOAXO0Md, B COBOKYII-
HOCTH C OCTaJIbHBIMU CHCTEMaMHU MO IepKaHus 0€3011acCHOM SKCIUTyaTaIlui 00bEKTOB
HHQPACTPYKTYPBI, MMO3BOJUT CO3/1aTh KOMIUIEKCHBIN MOJIXO0/I, YIUTHIBAIOIINN TaKUE
3HaYMMbIe (pakTopbl obecnedeHus: 0€30MacHOCTH Kak AJOCMOTp, podeccruoHanbHas
MOITOTOBKA U TIEPETIOATOTOBKA COTPYAHUKOB U T.JI.

Bort kak BRINISIANT BO30YKIECHHOE COCTOSIHAE YEJIOBEKa Ha MOHUTOPE (pHC. 2):
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Puc. 2. Bo3byxaeHHOe coCcTosHUE YenoBeka

Eme omHuM acmekToM OTUCTaHIMOHHOTO aHajn3a cucTeMbl BuOponzoOpaskeHus
SIBJIIETCSL TO, YTO CHcTeMa 0e30MacHOCTH CBS3aHHA HE TOJIBKO C MPOHOCOM ONAaCHBIX
BEIIECTB M MPEJIMETOB, HO M UCIIOJIb30BAHUY JIOKYMEHTOB, HE COOTBETCTBYIOIINX Tpe-
0OBaHMSIM TOCYJapCTBEHHBIX OPraHOB MJIH K€ MPOCTO MOJACTbHBIX. B aTOM ciyyae
OIIPE/ICTUTh HAPYLICHUE MOKET TOJBKO YeJIOBEK, IPOCMATPUBAIOIINN JOKYMEHTBHI.
CymiecTByromue 1 aKTHBHO HCIIOIb3yeMble Ha JaHHBI MOMEHT CPEJICTBA 3alHUThI
OPHEHTHPOBAHBI Ha IIOMCK U 0OHAPYIKEHNE OMIACHBIX IIPEJIMETOB, HO HE JAal0T BO3MOXK-
HOCTH BBISIBJSITH IPOTHBONPaBHBIE HaMepeHus. A cucrema BuOpouzoOpaskeHus, Ha
HAIII B3TJISI/T, B COCTOSIHAM ATO C/IETATh.

OnHaKo, UCTIONH30BAaHHE TEXHMUYECKUX CPEJICTB B 00ECTICUYCHUH 0€30MacHOCTH, KO-
HEYHO e He rapanTupyet abcomotHo 100% pesynbTara B onpeaeseHur OTEHINATBHO
OITaCHOM CUTYyaIluH, T.K. JAHHBIE HY>KHO KOPPEKTHO MHTEPIPETHPOBATh, a ATO YK TaK
Ha3bIBaeMbIN «4eJoBeYeCKUil (hakTop», Ja M TEXHWKA WHOT/A JIOMaeTcs U Tpedyercs
KaKoe-TO BpeMsI Ha BOCCTaHOBIICHHE. B CBOIO ouepenp HE CTOHT 3a0bIBaTh O CYyOBhEK-
TUBHOM BOCIPHUATUH YEJIOBEKOM IMOCTyMNaroumell NHPOPMALUN U TCHUXOJOTHIECKUX
aCTIeKTaxX YeJIOBEYECKOH JIeITeTLHOCTH, M BIMSHUN Ha YEIOBEKa CTOPOHHUX (haKTOPOB.
Ho nipu ucrionb30BaHHM KOMILIEKCHOTO ITOJIX0/12, OCHOBAHHOTO HA CTHIKE TEXHUYECKHX
peleHnii 1 00y4eHHOTO mepcoHana 3PPEKTUBHOCTh MOKET 3HAYUTENILHO BO3pacTaTh.

B 3TOM KOpPOTKOM BBICTYIUIEHHH MBI HE CTaBWIIM 3aJ[a4y TOJHOCTHIO paccKa3aTh
0 CyTH paboTBI cUcCTeMBbl Bubpom3obpakenus. Tak e MBI HE CTald YIIyOIATHCS
B KOHKPETHO TCXHHUYECKHE aCHEeKThl pealn3aluil JaHHOTO KOMIUIeKca. MBI pemin
0003HAYUT T€ MOMEHTBI, KOTOPbIE, Ha HAII B3MJISA, BRIISAAT JOCTATOUHO aKTyaJlbHbI-
MH ¥ HHTEPECHBIMH B YaCTH TPAKTHYECKOTO UCTIONB30BaHMS.

MBI 3a0CTpUIN Hallle BHUMAaHHE HA OJTHOM W3 psifia HalpaBJICHUH BO3MOXKHOTO
ucrnonp3oBanus Bubpounzodpaxenus. HaM BUAMTCS 1OCTaTOUYHO IMPOKHUHA CHEKTP
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BO3MOYKHOCTEH €ro NCTONb30BaHMsI B TOBCEAHEBHON KU3HH KaK B LIEJISIX 00eCTIeUeHUs
0e30macHOCTH, TaK U B aHAIIM3€ MHOXKECTBEHHOTO MHTEJUICKTA, MOIUrpaduu U T.1.
Cucrema Bubponzobpakenus, 1mo HameMy MHEHHUIO, SBJISIETCS MEPCIeKTUBHON U JTU-
HAMUYHOH cuctemoii. OHa MO3BOJISET MPOU3BOUTH MCUXO(PU3UOIOTHUSCKUN aHATII3
KaK KOHKPETHOI'O MHJIMBUIYYMa, TaK U Macc Jroieid. HaM BUINTCS YTO HCIIONIb30BaHNE
JTAHHOH CHCTEMBI TIEPCTIEKTHBHO M TpeOyeT MalbHEHIIIero n3ydeHusl U NCCIIeOBaHMs.
Bubpouzobpakenue — 3T0 cucrema, riOKO pearupyromas Ha COIUaIbHO-TIOJH-
TUYECKUE YTPO3bl, UTO JAAE€T OCHOBAHUE pacCMAaTPUBAaTh JAHHYIO CUCTEMY B KaueCTBE
CHUCTEMHOTO ITOAX0/1a K MPEBEHTUBHOM 3alUTe 00BEKTOB, TEPPUTOPUN U JIFOJEH OT
[IPOTUBONPABHBIX ACHCTBUI, B TOM YUCIIE U TEPPOPUCTUYECKON HAIIPABIECHHOCTH.

Cucrema BubOpouszoOpakeHHs MOXKET CIIOCOOCTBOBATH MOBBIIMICHUIO OOIIErO
YPOBHS 0€30MMACHOCTH TaK KaK B HEH MPUMEHSIOTCS pa3InYHbIE CHCTEMBI, MOIXOIbI
M TEXHOJIOTHH K 00ecTiedeHnI0 0€30MacHOCTH W OIpeNeICHHs JTF0/IeH, HaX O IATIIXCS
B U3MEHEHHOM COCTOSIHMM CO3HaHUs. J[aHHas cucTeMa Mo3BOJISIET MCIOJIB30BATh €€
Ha pa3IuYHbIX YYACTKAX ACSATEIHHOCTU YEIOBEKA, OHA TUCTAHIIMOHHA U HE BBI3BIBACT
KaKuX-TH00 TOTIOJHUTENBHBIX HECTAHJAPTHBIX PEAKITHH.

JlomomHUTETbHOE M3YYCHHE U PAa3BUTHE JTAHHOTO HAIMPABJICHHS MOXKET IpeacTa-
BUTbH JIOTIOJHUTENBHBIN MaTepuai Il Hay4HO-IIPaKTUYECKOM J1eATeIbHOCTH B pa3-
JIUYHBIX HAPaBJICHUSX JICATEIBHOCTH, CBA3aHHBIX C KU3HEACITEILHOCTHIO YeJIOBEKa.

Bubpomnzobpaxkenne 0a3upyeTcss Ha OECCO3HATECIBHBIX PEAKIMAX YEIIOBEKa, UTO
MO3BOJISIET TOIYYaTh IOCTATOYHO JOCTOBEPHYIO MH(OPMAIIHMIO HETIOCPEACTBEHHO M3
Tex obyacTell ICUXUKH YeIOBEKa, BIUATH HA KOTOPBIE YEIOBEK, NPAKTHUYECKH, HE
B COCTOSTHMH. DTO TpeOyeT JOMOJHUTENFHOTO U JajJbHEHIIero n3ydeHus: U aHalln3a,
HO TEPCIEKTUBBI 3TOT0, HAa HAII B3IJIA/, O€3TpaHUYHBI.

BubpouzobpaxeHue onupaercs Ha CHCTEMAaTH3UPOBAHHBIA OMBIT, KOMIUIEKC-
HBII MOAXOJ K CUTYallMl U CHCTEMHBIH aHaJIW3 U IMO3BOJISIET UCKATh U HAXOIUTh
MPUYNHHO-CJIEICTBEHHBIE CBA3M MEXK/y Pa3IMYHBIMU aCTIEeKTaMHU TICUXUKH YeJIOBEKa.
3T0, B CBOIO OYepe/lb, MMO3BOJISIET HECTAHJAPTHO M MHOBAIMOHHO MOJXOIUTH Kak
K BOITpOCaM 0€30MaCHOCTH, TaK U KO MHOTHM JIDYTUM BOIIPOCAM.
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2. Munxun B. A. Bubpousoopaxenue. CII0.: «Penomey, 2007.
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VIBRAIMAGE SYSTEM AND ANALYSIS OF THERAPEUTIC EFFECTS
OF ART IMAGES ON PSYCHOPHYSIOLOGICAL HUMAN STATE

D. B. Sokolskiy, K. A. Lavrent’ev, S. G. Nischuk (sokolskiy265@gmail.com)
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YenoBek B MOBCEJHEBHOM KU3HU HAXOJUTCS BO B3aUMOJIEHCTBUU C OKpPYXKaro-
LIMM [POCTPAHCTBOM, a MPOIIE TOBOPSI — B IMOCTOSSHHOM 3HEPTOMH(YOPMALHOHHOM
B3aUMOJICHCTBUH CO CpPeAOi oOuTaHUs. 3BYKH M 00pa3bl TEM WU UHBIM 00pa3oM
MOCTOSTHHO OKa3BIBAIOT BIUSHKE Ha deiaoBeka. KakoBo 3to Bimsame? Kak MeHsercs
SHEepPromH(OPMAIIMOHHOE MMOJIE CAMOT'0 YeJIOBEKa OT 3TOro Bo3nekcTBua? Cucrema
BHOPOM300paKEHUST MOKET HATJISHO MPOJEMOHCTPUPOBATh U3MEHEHUE COCTOSHUS
YeJI0BeKa, MO3BOJIAET OIICHUTh, KAaKOE BIMSIHHUE OKA3bIBAIOT T€ WM MHBIE 3BYKH, H30-
OpakeHHs ¥ podast 00CTaHOBKA.

CI/ICTeMa B KOJIMYECTBCHHBIX U IBCETOBBIX IMOKA3aTCIAX IIGMOHCTpI/IpyCT, KaK Ha
caMoM JieJie 4yBCTBYeT ceOsi OpraHM3M YeJIOBEKa, K MPUMEPY, MPHU MPOCTYITUBAHUI
Pa3IMYHON MY3BIKH WJIU IIPOCMOTPY KapTHH N ITAHHO.

Kpome Toro, M0o>XHO BHJI€Th, Kakue (pakTOpsl AEHCTBYIOT Ha YEJIOBEKa yMHUPO-
TBOPSIFOIE, & KAKHE BBI3BIBAIOT YYBCTBO arpeCCHM WJIHM CTPaxa, MOKHO ONPE/ICIIUTh,
KaKyl CKa3Ky Jydllle YUTaTh peOEHKY Ha HOUb MJIM KAaKOTO I[BETa OJIeXK/1a eMy OO0JIb-
J11(§ HpaBI/ITCSI, KaKHnue KapTI/IHI)I BCIIIATh B KBapTI/Ipe, a KaKue€ HE CTOUT. TaK)Ke MOXHO
Ha0JII0IaTh U 332 CBOMM 3JI0POBBEM — BCE, JaKe CaMble HE3HAYUTEIbHbIC U3MECHCHUS,
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B KOHEYHOM HUTOTE, CKA3bIBAIOTCSl HA U3MEHEHUH LIBETOBOTO (DOHA M aMIUIUTY i€ SHEp-
rorH()OPMAaIMOHHOTO TTOJIS.

B mocnegnue Toapl «daMOMMAM») MpUIAeTCA 0YeHb OOJBINOE 3HAUCHHE: HE CIIy-
YaifHO CEeroAHs MPaKTUYEeCKH B JII000H opraHuzanuu paboTaer npodeccuoHaIbHbIN
IICUXOJIOT, a PETYJSPHO OOpamaThCs 32 TCUXOJIOTUYECKONH MOMOIIBIO NI MHOTHX
JII0JIel CTAaHOBUTCS €CTECTBEHHON HOPMOU KU3HHU.

OMOIMH — 3TO MEPeKNBAHUA, KOTOPbIEe OKa3bIBAIOT OYEHb CHIIbHOE BO3/EHCTBHE
Ha pa3yM, TEJI0 U COCTOSIHHE YesoBeKa. YUE€HbIE OTMEUAOT, YTO Ka)KAas dMOIUA
crocoOHa BO3/IEHCTBOBATh HA YellOBeKa Mmo-oco0oMy. He cimydaitHO KayKIplii 4eTToBeK
CTPEMUTCS OKPYKUTH ce€0s1 MAaKCUMAIBHO TMOJOKUTEIHLHBIMHA dMOIUSMH U 10 BO3-
MO>KHOCTH M30aBUTHCS OT HETaTUBHBIX ACTIEKTOB JKU3HU. [ TOTO e, 4TOObI KU3Hb
YeJOBeKa pacliBena APKUMHU KpacKaMH U CYLIECTBYET UCKYCCTBO, KOTOPOMY B Halle
CJIO’KHOE BpEMSI KAK BEIUKOJIEITHOW SMOLMOHAIIBHON «OTIYIIUHE» IPUAAETCS OIPOM-
HOE 3HaYeHNE.

Cozepuas onpeneneHHble KApTUHBI YEJIOBEK, YCTaBIINM U pa3apa)KeHHBIN MOCie
TSDKEJOro padodero JHS, MOXKET PacciIadUTHCs, MEPEKIIOYUTHCS B MO3UTHBHOE
COCTOSIHME TIPHU 3TOM OTPHIATEIbHBIE SMOINH, HAKOIIJICHHBIE YEJIOBEKOM 3a JIEHb,
CIOCOOHBI OTCTYIATh U UCYE3aTh CAMBIM YJIUBUTEIbHBIM 00pa3oM. Tak MPUSTHBII
JIETHUH Mei3aX WM BOCXUTUTENbHBIA HATIOPMOPT C PO3aMH MOKET MOJaPUTh BCETO
3a HECKOJIbKO MUHYT OIIyIIEHHE 0e3MATEKHOM PaJJOCTH 1 HATTOIIHUTH YeJI0OBEKa HOBOM
BHYTpEHHEH cuiloil. Min sxe KpacuBbIi IBETOK, 3aXBAaTHB BOOOpaskeHHE, TEPEKITIO-
YUT BHUMAHUE YEJIOBEKA HA CIIOKOWHBIN, pa3MEPEHHBINA SHEPreTUYECKUI HACTPOil.
Ho BoT kak MOHATH KaKUM 00pa30M KapTHHBI BIUSIOT Ha denoBeka? OMBIT JT0IeH
pas3iHMyeH, ClieJI0BaTeIFHO BHYTPEHHSS dHEpreTHYecKasi peakius JItoiei Oyaer pas-
nnyHa. CucremMa BUOPOM300pakeHUsI MOXKET JOCTATOYHO YeTKO M 00pa3Ho MOKa3ath,
KakK pa3jiuvHble KAPTUHBI BIMUSIOT HA Ka)KJOT0 KOHKPETHOTO uellioBeka. MHoraa cam
YeJIOBEeK HE MOXKET OJIHO3HAYHO CKa3aTh KaKoe BIHMSHHE HAa HETO OKa3bIBAET TO WU
WHOE n300pa’keHne, a CucTeMa BUOPOU300pakeHHs YETKO ITOKa3bIBaeT, KaK H3MEHH-
J0Ch UH(HOPMAIITMOHHO-YHEPTETHIECKOE COCTOSIHHE YeloBeKa. XOTs, IOBTOPUMCH,
OMOIIMH, B 3TOM IIJIaHe, OyIyT y BCEX CBOW, M OCHOBAaHBI OHU OyIyT Ha TMEPEKUTOM
OTIBITE, ACCOLMAIUSAX U COOCTBEHHOM 3MOITMOHAIBHOM 0a3e BOCTIpUATHS MHpa. Takxke
CTOUT OTMETHUTb, YTO IPHU CO3JIAHUU KapTHUH OO0JIbIIAS POJIb MX IMOLIMOHATILHOMY BOC-
MIPHUSITHIO OTBOJIUTCS CHMBOJIaM W BRIOPaHHOH I[BETOBOM ramMmMe. Tak, BCeM M3BECTHO,
YTO, HAIIPUMeEP, KPACHBIN IIBET CITOCOOCTBYET SMOIIMOHAIIEHOMY BO30YKJIEHHUIO, B TO
BpeMsl KaK 3€JIEHBIA LIBET — YCIIOKAUBAET IICUXUKY YEIIOBEKA.

JpeBHUE TPEKH CUMTAIIHU, YTO KPAaTYaAHIINM MyTh K YEJIOBEUECKUM OpraHaM JICKHUT
yepes 3pUTelIbHOE BocnpusiTre. J[peBHEErHNIETCKUE Bpaul NMPEANUCHIBAIN NalUEHTaM
JUISL M3JICYeHHs] OT OOJI€3HNW HOCUTH OJEKIY T€X MM MHBIX IIBETOBBIX COUYETAHUU.
CoBpeMeHHBIC Bpaul YCTaHOBMJIM CBSI3b MEXKIY OOJIE3HSIMH, K KOTOPBIM MPEApacio-
JIO’KEH YEeJIOBEK, U IIBETaMH, KOTOPHIE BBIOMpaeT ero Mo3r. Hampumep, oHM 3aMeTHIIH,
YTO JIFOJIU, OT/IAIOIINE MTPEIIOYTEHHE XOIOHBIM TOHaM (TOlyOOMy, cuHeMy, (uoie-
TOBOMY) U MIPOMEKYTOYHOMY 3€JIEHOMY, Yallle BCEr0 OTJINYAIOTCS ypaBHOBEIIEHHON
TICUXUKOH, 00JIafar0T BBIACPIKKONW U CIIOKOHCTBHEM, HEKHOCTBIO, OTXOTYHBOCTHIO
Y MEYTaTEeIbHOCTHIO, HCITBITHIBAIOT IOTPEOHOCTH B JIIOOBH, OT/ABIXE U B YBEPEHHOCTH.
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Te ke, KOMy HpaBsITCS TeILIbIe TOHA (KPACHBIC, OPAHIKEBBIC), 00JIAIAIOT CUIILHBIM TEM-
MEPaMEHTOM, BJIACTHBI, SHCPTHUHBI.

A cekpeT B TOM, UTO IIBET, KaK, BIIPOYEM, U BCE B HAIlICH KU3HH, — ITO ONpeIeiIcH-
Hasi BUOpaLUsl, YaCTOTa KOTOPOW MOKET OBITh TaK WIIM MHa4e CBs3aHa ¢ BUOpauuei
Kakoro-j1mbo opraHa rmocpejcTBoM pe3oHaHca. Eciu BuOpaimu 1nBera U opraHa Ha-
XOIATCA B (aze, MPOUCXOIUT Pe3K0oe YCHIICHNE KoJeOanmii (IToIbeM KU3HCHHBIX CHIT,
yIydineHue HactpoeHusi). Ecim ke B mporuBodase — kosiebanus racsarcs. Tak BO3HHU-
KaeT sIBJIeHUE JIM0O0 pe3oHaHca (MCLEISIONICH CUMITaTHH ), TNOO HEMOJIHOTO PE30HAHCA,
o aHTHpe3oHaHca (YHBIHHE, YMajgoK, 00Jie3Hb). A Tak Kak KaIblil opraH Tena
BUOPHUPYET CO CTPOTO OINPECICHHOW YacTOTON, TO M B PE30HAHC OH BCTYIAET C TEM
LIBETOM, 4aCTOTa KOJICOaHHI KOTOPOro eMy Haubosiee OJin3Ka.

KapTuhbl crocoOHBI TOPOUTH B UEIOBEKE CAMBIC PA3JIUUHBIC SYMOIMH, a CHCTEMa
BubponMupK MOKET TIOMOYb BaM HAWTH TaKUe KapTHUHBI, KOTOpPbIE OYIyT BIUSTH HA Ye-
JIOBEKa CaMbIM TIOJIOKUTEILHBIM 00Pa3oM, a 3aTeM TOJIb30BaThCs UX YIMBUTEIBHOH CII0-
COOHOCTBIO JTapUTh PAZOCTh U yJIOBICTBOPEHUE KU3HBIO, PACCIa0NIATh M YCIIOKaUBaTh.

BoT wacToTHas rHCTOrpaMMa 4YesioBeKa JI0 Havyaaa MpocMoTpa KapTuH (puc. 1):

2018-04-01 15:44:11
M: 2.080708

| $:0.625115
D: 0.390769
2018-04-01 15:44:11
M: 0.872702
S: 0575803
D: 0.331549

N 100%

0,79 5,059 fps
4 5
Puc. 1. YacTtoTHasa ructorpamma 4yenoBeka 4o Hayana npocMoTpa KapTuH

Kaknmas kapTrHa HeceT B ce0e ONpeAeIeHHYI0 DHEPTETHKY, KaKOe-TO CBOE HACTPO-
€HUE M TAKOE «COCTOSIHUE)» M300PaKCHUSI MOXKHO JIETKO YJIIOBUTb.

Kapruna nnu dotorpadus uznyyaer oOIIyr0 SHEPTHIO, KOTOpPas B CBOIO OYEPE/h
BJIMSET Ha HaIlle IT0JCO3HaHuEe. JTO €CTECTBEHHO BjIeUET 3a OO0 M3MEHEHNE HAIINX
peakuuii U aevictBuid. OOIIas SHEPTUS COCTOUT U3 IBETOBOM raMMbl KapTHUHBI, HEIIO-
CPEICTBEHHO CaMOM KapTUHBI, a TAK:KE SHEPTUU, BIOKEHHOHN XyI0KHIUKOM B KApTUHY .

Bort rucrorpamma genoseka gepe3 10 MUHYT mpocMoTpa KapTuH (puc. 2):

N 100% ? | | 2018-04-01 16:24:40

i
™
¥ A, . .

D: 0.348641
2018-04-01 16:24:40
Puc. 2. YactoTHas rMCTorpamma yenoBeka yepe3 10 MUHYT NpoCMOTpa KapTuH

M: 1.337671
S: 0.596842
D: 0.356220
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MHoroe 3aBHCHUT OT IIBETOBOW raMMBbI KapTHUHBI. Belb Kak U3BECTHO, YEJIOBEK
0YeHBb OCTPO pearupyeT Ha pa3IMvHbIe I[BeTa. 37eCh HEOOXOIUMO NPEACTABUTH
CBsI3b OCHOBHBIX I[BETOB M 9MOIMOHAIILHOI'O COCTOSIHUS Y€IOBEKa.

KpacHblil — o4eHb cUIIbHO BO3/I€MCTBYET Ha UeIoBeKa. Y KaKJ0To, 3TOT LIBET ac-
COLIMMPYETCSI C YeM-JIM00 CBOUM JIMYHBIM. DTO YHUKAIIbHBIN [IBET, KOTOPBHIA MOXKET
KakK corpeBaTh, Tak U pa3jpaxarb. ¥ HEPBHBIX JIIOJEH KPACHBIN BbI3BIBAET arpecCHIo,
B OTACJIBHBIX CiIy4dasaX MPUBOAUT K ACIIPECCUN.

OpaHKeBbIil — OTHCHHBIH, TOPSYUH, IBET, OH CO3/1aCT OIIYIICHHE PAJOCTH U TEI-
7a, BO30Y)KIaeT, MOBHINIaeT HACTPOCHNE, BIIPOYEM, CIIOCOOCH BBI3BIBATHh M pa3pa-
JKEHHE.

JKenteiit — et conHna. O0aaeT yCIOKauBalIUM BO3/ICHCTBHEM, €TI0 TAKKe
MPUMEHSIOT Tpu ricuxorepanuu. Co3/1aer ollyIeHne JeTKOCTH, YIydIliaeT HacTpoe-
HUE, TPEHHPYET 3PEHHEe, CTUMYIHPYET paboTy Mo3ra.

3eneHbiit — 1BeT Hpupobl. CriocoOCH BBI3BIBATH YYBCTBO CBEKECTH U BJIATH,
TaKKe SBISICTCS O0JICYTOJSFOIIUM, THITHOTU3UPYIOIINM I[BETOM.

lomy6oii — uBet Bombl. [laeT omymienne ycrnokanBatomen mpoxiaasl. OgHaKko
HE BCE OTTECHKH T'0JIyOOTO CIIOCOOHBI OJIaTOTBOPHO JEHCTBOBATH HA YMOIIMOHATIHLHOE
COCTOsIHUE YelioBeKa. TeMHbIe TOHA YTHETAIOT, JIABAT, OOBIYHO X HE PEKOMEHYIOT
WCIIOJIB30BaTh.

COOTBETCTBEHHO, €CITM B KapTHHE IMpeodiiamaeT 0oibIne Kakoi-1ubo ompene-
JICHHBIH I[BET, TO OH OKa3bIBaeT OOJIbIliee BIUSHUE Ha 4esioBeka. [loaTomy ydiie
KapTUHBI BBIOUPATh JIETKUX OTTEHKOB, YTOOBI, HAOJFO/Iasl 32 TAKUM U300paKEHUEM
cpa3y CTaHOBHJIOCH JIETKO U CBOOOTHO.

YdyeHble U TICUXOJIOTH JaBHO OOKasaJik, 4TO KapTHUHBI CIIOCOOHBI nHoJHUMAaTh Ha-
CTPOCHME, YCIIOKAaUBaTh M JIaKe JEYUTh. B ETCKUX cajaxX M HAadalbHBIX KJaccax
IIKOJIBI JIETEeH MPOCAT YTO-HUOYAh HAPUCOBATh MPOCTO TaK M TaKUM 00pa3oM Ha-
OJIFOIAIOT 3a TICUXOJIOTHICCKUM COCTOSTHUEM peOeHKA.

CBeTno-royiy0ble OTTEHKH MPUHOCIT CIOKONCTBHE, YIOBIETBOpeHUE. B KoH-
TPacT 3TOMY MPEACTaBbTE KapTUHY, HA KOTOpou m3o0pakeHa Oyps. Cepsle u
TeMHO-CHHHE OTTEHKHU BBI3BIBAIOT TOIHKO OECITOKOWCTBO M BOJIHEeHHE. MHOTIa HaM
HpPaBUTCA KapTHHA, BBIIIOJHCHHAsA B TEMHBLIX IBCTaX, HO AAaXXC TaK Ha HEC HEBO3-
MOXHO JIONTO CMOTpPeTh. [103TOMY HEOOXOAMMO OYEHb BHUMATEJIBHO MOJXOJIUTh
K BBIOOPY KapTHUHBI, HA KOTOPYIO B TIOCJIEICTBUU BBl OBI C YJIOBOJIBCTBUEM CMOTpE-
JI KaXXObIi NeHb.

HemanoBaxxHO M TO, KTO PUCYET KapTUHY WM 0oOpabaThiBaeT ee W, TIaBHOE,
C KaKuM HacTpoeHHeM. Beab MOXeT OBITh W TakK, YTO M300pakeHHE BBIOJIHEHO
B CBETJBIX HEKHBIX TOHAX, HO C HETATUBHBIMHU SMOIUSMH, TOT/Ia OHO HE TIPUHECET
HUYEr0 XOPOLIETo CBOeMY 00J1a1aTelto.

Mexay TeM, B HICTOPUH MHOTO MPUMEPOB, KaK KapTHHBI BIUSIUIM Ha CBOUX Blla-
JIeNBIIeB, HATYPIIUKOB HIIM MTPOCTO HA JIFOJICH, CMOTPAIINX Ha HUX. BO3MOXHO, KTO-
TO COUTET 3TO COBIIAACHHUAMU C HaHYMaHHOﬁ CBA3bIO C KapTUHAMH, HO COBHa):[eHI/Iﬁ
JIEHCTBUTEIHLHO MHOTO. A KaK TOBOPUTCS, OJIUH Pa3 — CIy4aiHOCTb, JIBa — COBIIJIC-
HUE, TPU — 3aKOHOMEPHOCTb.

I'mcrorpamma gemoBeka mocie 20 MHHYT ITOCTIE TTPOCMOTpa KapTHH (puc. 3):
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Puc. 3. YactoTHas ructorpamma 4enoeka nocne 20 MUHYT NOCne NPOCMOTpa KapTuH

Heckonpko et Hazan, MCHONB3YysS CUCTEMY BHOpOM300pa)KeHMs, MBI 3aHSIUCH
W3y4YeHHEM NIPOOJIEMBI BO3/ICHCTBUS 1IBETA M PUCYHKA HA TICUXO(PH3HMYECKOE COCTOSIHUE
yenoBeka. OKa3pIBaCTCsl, HAIIl MO3T [M0-Pa3HOMY pearupyer Ha pa3Hble CUMBOJIBI, U 110
ATOW PEeaKIMi MOYKHO CYJHTb O COCTOSTHHH €r0 OTAEIBHBIX CTPYKTYP M CBSI3aHHBIX
¢ HUMU opraHoB. Hampumep, peakiysi Ha pUCYHKH CHHE-0€JI0ro 1[BeTa BISBISIET COCTO-
SIHUE CepJilia, Ha Cepble — COCTOSHUE KETyA0UHO-KHIIEYHOT0 TPAKTa, a BEIOOP TOM Ui
nHOH (hOpMBI TpadUIECKUX CHUMBOJIOB XapaKTePU3yeT COCTOSTHUE HEPBHOW CHCTEMBI.

CrocoOHOCTH IIBETA, )KUBOIMCH U Tpa)KN OKa3bIBATh BO3NIEHCTBHE HA TYIIEBHOE
U (hU3HYEeCcKOe COCTOSIHUE YeTOBEKa N3BECTHA C IITyOoKoi JpeBHOCTH. CaMbIMU Tiep-
BBIMH 00pa3liaMy TaKOW IHEPTETUUYCCKOM KUBOIUCH BO3MOYKHO SIBUJIMCH HACKATIbHBIC
PUCYHKH B TIeTIIepax MepBOOBITHBIX JIt0/IeH. be3 COMHEeHHsI, B 3Ty Marn4ecKyro KUBO-
MUCh BKJIJIbIBANIACh OMpe/ielieHHas OnosHepreTnieckas HHpopMarus. DTH PUCYHKU
JOJKHBI OBLTH TTOMOYB, ITOJIOOHO TaJHCMaHy, YAa4HOH 0XOTEe U CUACTIMBOMY BO3Bpa-
IICHUFO. 3apYUYHUBIINCH UX TOJJICPIKKOM, Jerde ObLTIO MOOeIUTh JTF00YI0 ONaCHOCTh —
1 3Bepsi, U COOCTBEHHYIO CITa00CTb.

Hoseiimue HCCICAOBaHUS YYCHBIX TOJIbBKO MOATBCPIKIAAIOT SHEPIreTUUCCKOC
BO3JIeHCTBUE M300pakeHNs Ha desloBeka. lMccienoBaTenu caenanyu MoTpsCatomuil
BBIBOJ: 2P (EKTHBHOCTH JIedeHHsT O0JIe3Hel ¢ TTOMOIIBI0 MTPOU3BEEHUH HUCKYCCTBA
3a4acTyl0 B HECKOJIbKO pa3 MpeBbIIaeT d3PPEKTUBHOCTD JICUCHUS IPYTUMH CIIOCO-
O0amu. ONBITHBIM TYTEM OBLIIO YCTAHOBJICHO, YTO Pa3HbIC XYIAOKHUKHA UMEIOT CBOIO
«CTICTIMANTN3AIIAIOY B JICUEHUU OIpe/ieNIeHHbIX 3a0oeBanuii. Kaprunael bortnyennu
XOPOIIIO CHUMAIOT 00JIEBOM CHHAPOM, KapTUHBI MaTrcca He0OXOAMMBI TIPH 00JIC3HIX
nouek, [Inkacco — mpu HapyIIEHUSIX B KOPE TOJIOBHOTO MO3Ta U T.1I.

HccnenoBanus, mpoBOAUMEIE C ITIOMOIIBIO CHCTEMbI BUOPOUMUIK ITOKa3aIu, YTO
OCCKOHTAKTHBIN CIIOCOO TTO3UTUBHOTO BIWSHUS KapTHH Ha YeJloBeKa, padoTaeT ¢ He
MEHBIINM 3(PexToM, YeMm, HapuMep, KOHTAKTHOE BO3AEHCTBHE HAa TOYKU aKyIyH-
KTYpPbI WIH UCIOJIb30BaHUE (apMaKOJIOTUIECKUX CPEJICTB.

[IpudeM BBISCHHUIIOCH, YTO JIEUEOHBIMU CBOWCTBAMHU O0JIAAOT HE TOJBKO TOJOT-
Ha M3BECTHBIX aBTOpOB: PyOenca mnu Padasns, — 3To MOTyT OBITH CUMBOJINYECKAsS
rpaduka, BOCTOUHBIH OpHAMEHT, abcTpakTHas KapTHUHA, 3apsDKCHHAas MO3UTHBHOMN
SHEPTETHKOH aBTOpA.
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Hannune B nome niam Ha pabodeM MecTe MO3UTHBHO BIHMSIOLICH Ha YeJloBeKa Kap-
THUHBI MOKET HOPMaJIM30BaTh JaBJICHUE, CHATh 03HOO, Jiyulie OyayT paboTaTh [IOYKH,
HOpPMAITU3yeTCs JIbIXaHHe.

C moOMOIIBIO KUBOIMCH MOKHO M30aBHTHCSI OT MHOTHX Heayros. Ha koro-to
SHEPreTUUECKOE BO3/ICHCTBHE OKAa3bIBACT YEPHBIN KBaIpaT WM Oelblii TUCT Oymaru
B PaMKe, Ha KOTO-TO KJIACCHYECKHUE MOJIOTHA MM U300paKeHUs CBATHIX. BuiOupas
CBOH rpaduyecKkuii TamucMaH 3JJ0pOBbS, MOKHO M HY)KHO PYKOBOJICTBOBATHCS HE
TOJIKO CBOCH MHTYHMIIMEH M XOPOLICHBKO MPUCIYIIUBAThCA K ce0e, K CBOEMY BHYT-
PEHHEMY ToJI0Cy, HO U YBUJIETh, ONPEACIUTD 3TO BO3JCHCTBUE C IIOMOIIBIO CHCTEMBbI
Bubponmumk.

Juarpammbl IcuX0(U3NOIOTHUECKUX PeakLuii YyenoBeka 10 | MociIe IpocMoTpa
KapTuH (puc. 4):
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BpemeHHasi AnarpammMa M3meHeHusl MHPOPMaLMOHHO-3HEPreTUYECKMX NapaMeTPOB YerioBeka
[10 NPOCMOTpa KapTuH
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BpeMeHHaﬂ anarpaMmma namMeHeHus I/IH(bOpMaLWIOHHO-3HepreTMHeCKMX napamMeTpoB 4YenoBeka
yepe3 10 MMH NpoCcMOTpa KapTuH
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BpemeHHasa gruarpamma nameHeHus MHpopMaLMOHHO-3HEPTreTUYECKNX NapaMeTpoB YeroBeka
yepes 20 MUH NpoCMOTpa KapTuH

B Poccun ¢ 2004 r. B Yebokcapax pemnian MPOBECTH SKCIEPUMEHT, B paMKax
npoekTa «PopMHUpOBaHUE KOPIIOPATUBHOM KYJIBTYPbI IPEIIPUATHH U OpraHU3aLIi».
KapTunb! n3BeCTHBIX POCCUHCKHX U 3apYOEKHBIX MACTEPOB, PETIPOTYKIINU MUPOBBIX
LIEICBPOB OBUIM pa3BellaHbl HE B My3€HHBIX 3a/laX, a B 3aBOJICKMX LIeXax U KOpUIO-
pax aAMUHUCTPATUBHBIX 31aHUH.

Tak 3aBoxm «3DMM» ykpacunu npou3BeneHusmu llumkmHa, AWBa30BCKOTO,
Jlerutana u jp. U depe3 HEeKOTOpOE BpeMs MCUXOJIOTH MPOBEIU OMPOC, YTOOBI TO-
HSATh, [TOBJIMSJIA JIM KUBOMHUCH HA paOOTHUKOB 3aBOAA. Pe3ynbTaThl MPEeB30LLIN BCE
oxxunanus: 80% ONpPOIIEHHBIX 3asBUIIM, YTO IOCIIE MOSBICHUS SKCIO3ULHUN MHOTOE
M3MEHWIOCH K JyumieMmy. OHHM cTamu TeprrMee OTHOCHUTHCA K OKPY’KaIOIUM U OT-
BETCTBEHHEE [0 OTHOLICHHUIO K pe3ybTaTaM COOCTBEHHOTO Tpyna. 93% oTBeTHiwy,
YTO, KOTJla IPOXOASAT MUMO KapTHH YyBCTBYIOT SMOLMOHAIBHBIN IOAbEM, CHATHE
HEPBHOTO HAIpPsDKEHUS. Y OOJBITUHCTBA MOSBUIINCH JIIOOUMBIE TTONOTHA. «Jments mo
KOPHJIOPY M — MYPALIKH OT BOCTOPIa», — TaK BbIpa3wWiICs OJUH U3 3aBoA4aH. HTepec
COTPYJHUKOB K 9TOH BBICTABKE U K JAPYTUM, [TOCIEAOBABIINM 3a HEH, O3BOJINBIINM
IIPUKOCHYTHCS K LIEIeBPaM PYCCKOM )KHBOMMCH HETIOCPEACTBEHHO Ha paboueM MecTe,
CKa3aJicsl MOJIOKUTEIHHO KaK Ha TICUXOJIOTUYECKOM KJIMMaTe B KOJUIEKTHBE, TaK U Ha
MIPOU3BOIUTENILHOCTH TPY/a.

UyTh 103Ke K 3KCIIEPUMEHTY NPUCOSIMHIINCE emle 23 opranuzaunu B YeOokca-
pax, a takxke npeanpusatus Camapsl, YiabsHoBcka n CaparoBa. «Eciu panblne mpu-
XOJHMIIOCh YOSXKIaTh JII0/IeH B JeMCTBEHHOCTH MPOEKTa, TO Tereph OHU CaMHU K HaM
o0paraiTcs, IPOCAT OPraHU30BaTh BBHICTABKY» — FOBOPUT AUPEKTOP BBHICTABOYHOTO
LEHTpA.

«YeTsIpe Tofa Ha3aJ Ha 3aBOjie OBUIO 3amycTeHue. S Torja BO3IIIaBUII MPEANpH-
aThe, 3a1a4a Obljla — BBIBECTH €ro U3 Kpu3uca. Vckaiau HOBbIE criocOObI MOTHBALIUU
moaeil. [leHbru, nepcreKkTUBbl KapbepHOro pocTa — BCE 3TO BEPHO, HO HE BCETna
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pabotaet. Toraa mosiBUIIaCh Ujes yCTPOUTh BHICTABKY Ha 3aBOJIC», — PacCKa3bIBacT
®enop Crproukwii, OBIBIINI AUPEKTOP 3aBOJA «DIEKTPOH.

K ol 3aTee cHauana oTHeCIMCh BecbMa ckentuuecku. [Ipexe Bcero, coMmHeBa-
JIUCh MacTepa, KOTOPhIC Pa3BEIINBAIA KAPTUHBI: MOJI, BCE PAaBHO HE OILICHST, KAPTUHBI
MOPEXKYT WIH OKYPKH 00 HUX TyImUTh OyayT. HO HUKTO HMYEro He MCIIOPTHIL.

«Hanpotus, B rapaepo6e, e MOBECUIIH KapTHHBI, JTIOIU TiepecTann KypuTs! OHu
BOoOOIIe ApyruMu ctanud. Ho riaBHOe — MPOU3BOAUTEIHLHOCTE TPYJa MOBBICHIACH
B 11Ba pazal» — Boctopraetcs @enpop CTproukuii.

«Kak-1o Ha OTHOM TIpeANPHUITHN KapTUHBI yOpalldn Ha BpeMsl, pabodne TYT XKe
TIOTITH K AUPEKTOPY, CIIPAIIUBAIOT: T/Ie KapTHHBI? BepuuTe nx Ham! — cmeetcs Huna
CMupHOBa. — A Ha Jpyrom 3aBojie, KapTHHBI pa3MECTUIN B KOPUIOPE BO3JIE KaOUHE-
Ta nupekTopa. Tak TaM IO OTMEUaIH yCIIOKOUTEIbHBIN 3PPEKT: MOCMOTPHIIb Ha
MeH3aXU ¥ UITH K TUPEKTOPY YK€ HE TaK CTPAITHOY.

Ecth Macca u Apyrux MOJIOKUTEIBHBIX OT3BIBOB, HO, JyMal0, OCHOBHOM CMBICI
MOHITEH — U300pa3UTEIbHOE UCKYCCTBO — ATO YYTKHIA MOMOITHUK JIJIsl OM3HEeca U He
TobKO. He cTouT HemoomeHnBaTh ero n cOpachlBaTh CO CYETOB, BOBMOYKHO, ITO KaK
pa3 TOT UHCTPYMEHT, KOTOPOTO TaK HE XBaTaeT.
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SKCMNYATAUUA CUCTEM BUBPOU3OBPAXXEHUA.
KAK YMEHbLIATb OLUMBKU NONb30OBATENEN

E. I JlobaHoea (lobanova.eg@yandex.ru)
00O «MHoronpodunsHoe npeanpuaTne «3Ancucy, r. CaHkT-MNeTepbypr, Poccus.

Annomayusn: Texnonozus eubpouszobpaxcenus (Vibraimage) saensemcs 0ocmamoyno
CIOACHOT 0151 NOHUMAHUS HENOO20MOBIEHHbIM NOIb308AMENEM, U UCNONb308AHUE CUCTEMbL De3
npeosapumenbHo20 00yUeHus OCHOGHIM NPUHYUNAM PAOONbl NPUEOOUM K 6O3HUKHOGEHUIO MU~
nuyHvlx owmubok. [ns obaeeuenus pabomsl ¢ npogeccuonanvroil sepcuetl VibralmagePRO ons
peuteHus bonee y3Kux NPUKIAOHbLX 3a0a4 ObLIU CO30aHbL CPeOHUe U ecKue 6epcull, neped pabo-
Mol ¢ KOMOpPbIMU 0053AMENbHO HE0OXO0OUMO O3HAKOMUMbBCA C COOMEEMCMEYIOUUM ONUCAHUEM.
B doknade npusedena cmpykmypa onucaruil, no36050uds ie2ie OPUeHMUpO8amvcs U UCKAmb
omegemul Ha 60npocwvl no pabome cucmem. Taxoce paccmompensl Hauboiee pacnpocmpanen-
Hble owubku npu pabome ¢ cucmemamu Vibralmage u ux pewenusi. Cmamos npeoHasHayena
npesicoe 8ce2o NAPMHEPAM, 3AHUMAIOWUMCSL NPOOBUICEHUEM MEXHOL02UU BUOPOUZ0OPAdICEHUS,
VCMAHOBKOU cucmem UOPOU300padcenus u 00yueHueM KOHeUHbIX NoIb308ameneti CUCEeM GU-
OpoOU300paNCEHUS.

Kntouesvte cnosa: mexrnonozusi ubpou30opasdcenus, ONUCanue npoepammel, cucmema Bubpo-
U306padcenus, CMpyKmypa ONUCaHUs, OUUOKI.

EXPERIENCE OF VIBRAIMAGE OPERATION.
HOW TO REDUCE THE ERRORS OF USERS

E. G. Lobanova (lobanova.eg@yandex.ru)
ELSYS Corp., St. Petersburg, Russia.

Annotation: Vibraimage technology is quite difficult to understand for unprepared users. User
should to learn basic principles of Vibraimage operation by concrete Manual before using. ELSYS
Corp. developed some lite and medium versions for special purposes to facilitate operating with
Vibralmage program. For these versions also it is necessary to read the corresponding Manuals
before operating with system. At this report basic structure of Vibraimage Manuals is considered.
It can help users to navigate and look for answers to questions about the operation with programs.
Author gives the most common errors when working with Vibralmage systems and them solutions.
The article is intended primarily for partners engaged in the promotion of vibraimage technology,
the installation of vibraimage systems and the training of end users of vibraimage systems.

Keywords: vibraimage technology, Vibraimage Manual, description structure, user’s errors,
vibraimage partners.

BBenenue

Cucrema Bubpousoopaxenus (Vibraimage) ocHoBaHa Ha TEXHOJIOTHMH BUOpPOU-
300pakenus [1] u mpeqHa3HaueHa JUIisl PErUCTPAIlUK, aHAJIM3a U UCCIICIOBAHUS TICH-
xodusnonorndeckoro coctossaus ([1PC) yenmoBeka, KOTHISCCTBEHHOTO ONPEIACITCHIS
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YpOBHEW 3MOLMH, NETEKUUN JIKU, NCUXO(DHU3UOTOTHYECKONH TUArHOCTUKH U JUC-
TaHIUMOHHOTO BBISBJICHUS MMOTCHIHMAILHO ONACHBIX Jitoaed. OLeHKa ICUX03MOLHO-
HAJIBHOTO COCTOSIHHSI YeJIOBEKa HEoOXO[MMa BO BCeX 00JacTsX, CBSI3aHHBIX C Jesi-
TEJNBHOCTHIO NoeH. To ecTh TaM, TJe YeJOBEK SBISETCS NOTpeOrTeIeM MPOIYKINN
WK yciyr, pabounm, paboTogaresaeM, UCCIeJOBATEIIEM YeIOBEUECKON TICUX0JIOTHH,
COLIMOJIOTUH, MEAULIMHBL U Jp. BapuaHTOB npuMeHeHns: TEXHOJIOIMH BUOpoU300pa-
KEHHsI MHOXKEeCTBO. HekoTopbie MPUMEHEHHS UMEIOT CBOIO CrieUU(UKY U ISl HUX
paspalaTbiBaloTCsl CrienMalbHble JETKUE Bepcuu cucTeMbl Vibralmage, pemaromue
y3KHe 331241, HanpuMep, Arpeccust VI, mo3Bosisitoniast 3alucbIBaTh, COXPAHITh U HC-
CJIeJIOBATH BIMSHUE PA3IMUHBIX (AKTOPOB Ha arpecCHBHOCTH TecTHpyeMoro. Jlerkue
BEPCHU MTOXOKH IO CTPYKTYpE U MOTYT OBITh KYIUICHBI B OJTHOM nakere BuOpallaiiT
(VibraLite). C npyroit cropoHbl, HanpuMep, ACTEKIUS JKH MOXKET IPUMEHSTHCS KaK
IIPYU IPOBEACHUHU JOIPOCOB B MOJHMLMHU, TAK U IPU NpUEME HA paboTy B KaIpOBBIX
areHTCTBaX, TaK M NP BbIaue KpeauTa B OaHke. B TakoM ciydae oneHka cuxopu3u-
OJIOTHYECKON peakiy Ha MPEIbIBISEMbIC CTUMYJIbI TPEOYET OT MPOBOSILETO OIPOC
00JIBIIIEro KOIMYecTBa HABBIKOB Pa0OTHI ¢ cucteMoil Vibralmage, ograko, Harpumep,
He TpeOyeT 3HaHus, Kak cucrema Vibralmage paboraeT ¢ 3ekTposHIedanorpapom.
Jnist penieHus 3a1a4y JETEKIMK JDKU CO3AaHa cpeanss Bepcus Bubponoxs. Takxe
CYLIECTBYIOT CpEIHUE BEPCUH, OOBEIUHSAIOUINE IPYTUe KPYIHbIe 00JacTu IpUMeHe-
Hus: VibraMed mns usmepennst [IOC 1 genoBeka B KBa3UCTAITMOHAPHOM COCTOSTHUH,
VibraStaff ans npencmennoro koutpois [1OC nepconana, VibraMid anst oxpassl
00bexToB, VibraMI mia onpenenenus o0nacTu BeAyIIMX CIOCOOHOCTEH yenoBeka
u np. [Ipodeccnonansuas Bepcus VibralmagePRO [2] Bkitouaet B cedst Bce BO3MOXK-
HOCTH CPEJIHHUX U JICTKUX BEPCHIA, YTO MO3BOJISET MPOBOAUTH JIOOBIC HCCIIEJOBAHUS,
CBSI3aHHBIE C TEXHOJIOTHEH BUOPOM300pakeHUsI.

OcobenHocT npuMeHeHHs cucTeMbl Vibralmage onpeaensior crienuduky mpo-
TpaMMBI, a, COOTBETCTBEHHO, W ONMCAaHMs K Hel. Tak ommcanus mporpamm VibraStat
JUISL CTATUCTHYECKOH 00paboTKM pe3yibTaToB mporpaMmMbl Vibralmage, onucanus
MOOWJIBHBIX BEPCHH MIPOrpaMM OTIMYAIOTCS OT IPYTUX BEPCHH.

CTpyKTypa onMcaHum cpeaHux Bepcumn

CTpyKTypa BceX ONMMCaHWN OTBEYAET Ha CIIEAYIONINE BOIIPOCHI, CTPYTIITAPOBAHHEIE
B 00IIeM CiTydae TakK:
1. BBenenue, TpeGoBaHUs K cUCTeMe
Ha ocHOBaHWM kKakux Teopuil Oblia co3aana mporpamMmma’?
Jst wero mporpamma?
Kakue TpeOGoBaHus JUisl BUICOKAMEPhI, KOMITbIOTEpa?
W3 yero cocrout cucrema?
2. YcTraHOBKA, EPBbI CTAPT NPOrpaMMbl
Kax ycranoButs nporpammy?
Kax aktuBupoarts?
Kaxk nepeycranoButs nporpammy?
Kax HacTpouTs BUIecoKaMepy?
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3. ITaHe/ 1M MHCTPYMEHTOB U MEHIO
W3 yero cocTouT OCHOBHOE OKHO NPOTPAMMBI?
UTo 03HAYaIOT IMYHKTHI B INIABHOM MEHIO?
UTto 03HAYAIOT KHONKH HA MAHENIH WHCTPYMEHTOBR?
4. OcHOBHBIC TPUHIMIIBI PA0OTHI
5. CoxpaHeHHne U aHAJIN3 Pe3yJIbTATOB
Kak BbIrmsanT ¢aiin ¢ pe3yiabTataMu, I'Zie COXPaHIeTCs, KAK OTKPBITh?
Urto 03Ha4arOT rpaduKu ¥ TaOIMIIBI TAHHBIX ?
6. F'apanTun

Jlanee cTpyKTypa ONMHMCAHUN CPENHUX BEPCUU OyIET pacCMOTpeHa Ha MpUMEpe
onucanus nporpammsl BubpaMU (Bepcus 10.0) [3].

B nepBom pazzaene Bcex ONMUCAHUN CpeAHUX BEPCUU BO BBEJCHUU IpHUBEJE-
HBI CCBUIKM Ha OCHOBHBIE TEOPHUH, JIEKAILHUE B OCHOBE IporpaMmsl. [[1s cuctemMbl
BubpaMU 310 TexHOMOTHsI BUOPOU300pasKeHHSI, TEOPHS BECTHOY IS PHO-IMOIIMOHAITb-
HOro pediekca U TeopHusi MHOXKeCTBeHHOro uHTeekTa ['. ['apaHepa, nonoigHeHHas
U pacUIMpPEHHAs.

[Tocyie HEOONMBIIOTO BBEACHUS MPUBEJCH TOAPA3iel ¢ HA3HAYCHUEM CHCTEMBI,
I7ie IepeurCclIEHbl OCHOBHBIE 3a/1aul, pelIaeMble ¢ MOMOIIBI0 JaHHOW MPOrpaMMBI.
Hampumep, ool u3 3amau s BubpaMU sBnsieTcst mpoBeneHne mpopopueHTaIIN-
OHHBIX TECTUPOBAHUI.

CrnenyoomuM nopas/ieoM SBISIOTCS XapaKTEPUCTUKU CHUCTEMBI, BKIIIOYAIOLINE
B ce0st TpeOoBaHMsI K BUACOKaMepe, K KOMIIBIOTEPY, K CETH, K HEOOXOAUMOMY st
KOPPEKTHOH pabOTHl YCTAHOBICHHOMY IPOTPAMMHOMY obecriedeHnro. Tak s KaMe-
pBI OYEHb BaXKHA CKOPOCTH BBOJA KaapoB He MeHee 30 KaJipoB B CEKYHIY U YPOBEHb
mymoB Menee 0,1 our. {ns oOpaboTKu pe3yabTaToB NPOrpaMMbl 00sI3aTeNIbHO He-
o0xoaum ycranoBieHHbIi Microsoft Office Excel 2010 wu Gornee mo3aHeid Bepcuu.

B paznerne xoMmiiekTanus CUCTEMBI OTIMCAHbI BCE HEOOXOANMEBIE Jisi paboTHI AIie-
MEHTBI CUCTEMBI, BKJIIOYAsl TPOTPaMMHOE H almapaTHoe o0ecreueHue, KoY 3alluThl.

B cnenyromem paszgene nNpuBEICHbI MOLIATOBbIE HHCTPYKIUU YCTAHOBKU IPO-
rpaMMbl, aKTUBAIIMU U MEPEYCTAHOBKU Ha JIPpyro koMmmbroTep. st cpeiHuX BepCcuit
MpeycMOTPEeHa BO3MOXKHOCTh BKJIIOYEHHUs HporpamMmbl B pexkxume DEMO 5 pas.
B kon1e paszaena npuBeaeHa HHGOpPMaLUS 10 HACTPOIKE BHICOKAMEPHI PH 3aITyCKe
nporpammel. HacTpoiika kaMepbl SIBISETCS OAHUM U3 CAMBIX CIIOXKHBIX 3JIEMEHTOB
paboTel ¢ cucreMoit. [l obserdeHns mporeaypsl B MOCIEAHUX BEPCUAX MPOTPAMM
Obu1a BBesleHa KosloHKa «KauecTBo», oToOpaxaromas KauecTBO N300pakeHHsI B TeUe-
HUE TECTUPOBAHUS.

Tpetwii pa3men MOCBAIIEH MOAPOOHOMY OTHCAHUIO Ha3HAYECHUN CETMEHTOB TJIaB-
HOTO OKHa, MyHKTOB I'JJaBHOI'O MEHIO U KHOIMOK Ha MaHEeJsAX UHCTPYMEHTOB.

Crnenyrommii pa3aen BKIOYaeT B ce0sl OCHOBHbBIC MPUHLIMIIBI PaOOThl CUCTEMBI.
st BubpaMU 310 onmcaHue THIIOB MEKIMIHOCTHOT'O HHTEIICKTA, IPHHITUIIOB pac-
YeTa CO3HATEeNbHON U 0eCCO3HATENIbHOM peakluy MPHU OTBETE Ha BOIIPOCHI.

[Nocre onucanust PUHIMIIOB PaOOTHI PUBOIUTCS pa3Aei C MOTyYaeMbIMHU PE3yIib-
TaTaMH U3MEPeHus, Haubosee NHHOPMATUBHEIME IpapUKaMU C KPATKUM aHAITU30M.
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Ilocnennum pasacsioM BO BCEX OIMUCAHUAX MPUBOAATCA CBEACHUA O rapaHTHUAX
1 OTBCTCTBCHHOCTH pa3pa60TqI/H<a.

OnucaHwme nonHom Bepcumn

[onnast Bepcust Vibralmage BrirouaeT B ce0si Bce BO3MOKHBIC BAPHAHTHI pabOTHI
CHCTEMBI, BXOJIAIIUE B CPEJIHUE BEPCUH, a TaKkKe paboTy C BHEITHUMH YCTPOMCTBAMH.
Bo3MoxxHOCTEH MHAMBHUIYyATHFHOW HACTPOUKHN B TIPO(ecCHOHAIBHOW BEPCHH 3HAYHU-
TEeJNBHO OoJblIe, 4eM B cpeiHuX. COOTBETCTBEHHO OCHOBHBIC OTIIMYHSI OTMCAHMUS TIOJI-
HOW BEpPCHH OT ONMCAHUH CpeTHUX B OoJiee MOAPOOHOM PacCMOTPEHUH BCEX PEKUMOB
paboTsl (4 pa3gen), MyHKTOM pabOThI ¢ BHEIIHUMHU YCTpOWCTBaMH (5 pasjen), mpH-
BeJicHHEeM OoJiee OOIIMX MTPUHIIUIIOB PA0OThI TEXHOJOTHH BUOPON300paskeHUSI.

OwnbKn npu padboTte ¢ cuctemom

B Tabauue 1 npuBeaeHa moagbopKa caMbIX paclpoCTPaHEHHBIX OMIMOOK mpu pado-
Te ¢ cuctemorr VibralmagePRO u crioco6s! ux ycrpanenus. [IlyHKTbI, OTHOCSIIMECS
K HACTpOWKaM BHUI€0 0OLIKe 1JIsi BCEX BEPCUH M BBI3BIBAIOT HANOOJbIIEE KOIUIECTBO
3aTpyJHEHUH y moiabp3oBaTeneil. B cpenHux Bepcusx u B pexxumax Muxpo u LD
MOJIb30BATEINIO JOCTYyMHA onus «TecT kauecTBay, O3BOISIONIAs B aBTOMATHYECKOM
pEKUME BBISIBISTH OIIMOKH B HACTPOHKE N300paKEHHSI.

Ta6bnuua 1
MpuaHak
HepaboTo- MpunumHa Cnocob ycTpaHeHus
CnocobHoCTH
lMpoBepbTE YCTAHOBKY
Mpwn ycTaHoBKe Ha komnblotepe HeobXxo4MMOoro NPorpamMmmHoOro
nporpamMmbl He YCTaHOBMEHO obecneyeHus
Bblaaertcs Heobxogumoe nporpammHoe (OnucannePRO paspen 1).
coobueHne obecneveHve. Beegute nporpammy
00 oLwwmnbke AHTMBUpPYC BroKMpyeT 3anyck Vibralmage B ucknoyeHnsa aHtu-
BUpyca
He yctaHoBneH MoaxntounTe KNty 3amThl
KoY 3awmThl K KOMMNbIOTEPY
H TaHOBINEHbI .
nsa)l;l(;:p: KJJ:IIe}O‘-Ia saWMTS! YcTtaHoBuWTe ApariBepsl
9 ) KIto4 UTbl 4ns
YctaHoBneHbl ApariBepa Baﬁle?’osi(lj-anbloﬂe aOC
Mpw sanycke KItoYa 3aLmThl ANs ApYroii one- (Onvcative asne?l 2)
nporpamMmmsl pPaLMOHHON CUCTEMBI P
BblAaertcs
o 3a npoaneHvem cpoka
2gggﬁﬁngrror» 3aKOHIMNCs CPOK IGACTBIS Ba- neﬁcﬁsﬂﬂ Kntoya 3F;u.w|Tb|
y LLEero Krova 3awmTbl
obpaTuTech K npogasLy
CkonupywTe Koy akTueaLmm
HenpasunbHo BBEaeH
KMoy akTuBaLmu 6es npoGenos
1 JOMOJTHUTESNbHbIX 3HAKOB
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Tabnuua 1 (npodosmkeHue)

MpunaHak
HepaboTo-
crnocobHoCcTn

MpuymnHa

Cnocob ycTpaHeHus

Mocne oTkpbITUS

OTcyTCTByPOT NOAOKIKYEHHbIe

BMaeokamepa unu sungeodansn.

BbiGpaHbl HenpaBurbHble
HaCTPOVKM BUAEOKamepbl.
Buaeodann sanucax

MpoBepbTE NOAKMIYEHNE
Kamepbl K KOMMbIOTEPY.

B meHo «Hactponkun»
npovsseauTe BbIGOP Kamepbl
1unu Bugeodanna
(Onucanue, pasgen 2).
BcnomoratenbHom

KapTuHKa oT Hee
He nocTynaet
B nNporpammy

COBMECTUMbIE Kamepbl
unu IP kamepbl

BCMNOMOraTenbHy0 NporpaMm
Amcap.exe 1 NpoBepuTh:
paboTaeT nu ¢ Hewn
ncrnonb3yemas Buaeokamepa
UNn HeT

nporpammei KOLEKOM He NoaaepKuBaeMbiM “
obnacTb n ﬂor AMMOVi AASP nporpammon Amcap.exe
N306paKeHMI porp nposepkTe paboTocnocobHOCTbL
Genas BMOeoKamepbl
Ha komnbloTepe MpoBepbTe ycTaHOBKY
He yCTaHOBIEHO Heobxogumoro
nporpammHoe obecnevyeHne nporpaMmMHoro obecneyeHuns
DirectX 9.0 (OnuncaHue, pasgen 1)
[MpoBepbTe NogknyeHne
KaMepbl K KOMMNbIOTEPY.
Mocne Mepen Ha4yanom paboThl
NOAKIMOYeHNs Mporpamma vcnonb3syet ¢ nporpammon VI
BuaeoKamepbl Tonsko WDM peKomMeHAyeTCs 3anyCcTuTb

KapTuHka Ha akpaHe
MeaJieHHO
obHoBnsieTcs

Bricokasi 3arpy3ka
KoMMbloTepa.

Mocne 3anycka nporpammsl VI
3arpyska npoueccopa
KOMMblOTEpa He JoSKHa
npesbiwats 60%

3akpoWnTe Ha KomnbloTepe
HEeHY>XHble NpunoXxeHuna

Huskasa ckopocTb BBOAA
KagpoB OT BUAEOKamMepbl

[MpoBepbTe HACTPOWKKN
BUEOKamMepbl
(Onucanue, pasgen 2.4)

Mocne 3anycka
nporpamMmbl

B paboyeM okHe
OTCYTCTBYIOT
HEeKoTopble OKHa Unu
NPUCYTCTBYHOT JALL-
Hue

Ha npeabigywem ceaHce
paboTbl Npon3BegeHa
nepeHacTpownka

pabounx pexvrmos
nporpammbl

B MHopmaLOHHOWM KOMOHKe
npousseauTe BoIbOp
paboyero pexvma
(OnucanHue, pasgen 3.5.7).

B meHto «Bug»
NPUHYANTENBHO
3aKpowiTe/oTKponTe
Heobxoaumble OkHa
(Onucanue, pasgen 3.3)
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Tabnuua 1 (npodosmkeHue)

MpusHak
HepaboTo-
CrnocobHoCTU

MpunymHa

Cnocob ycTpaHeHus

BHewHmn Bng,
nporpammbl
oTnun4yaetcs

OT «3HAKOMOro»

Ha npegblaywem ceaHce
paboTbl nponssBegeHa
nepeHacTponka

paboumx pexxmMmoB
nporpamMmeil

B nHdopmauroHHOM KONOHKe
npovsseamnTe Bblbop paboyero
pexuma

(Onucanwue, pasgen 3.5.7).
3arpysuTe B nporpaMmmy
cobCcTBEHHbIE

paHee coxpaHeHHbIe
HaCTPOWKN CUCTEMbI
(Onucanwve, pasgen 3.2.1)

Mpwn pabote
nporpamMmbl
HenpepbIBHO
yBenmymBaeTcs
CYETYUK

«OWwKnbKN noTokar

BuaoeonoTok oT kamepbl
HecTabuneH

N B HEM MPUCYTCTBYIOT
OLLMOKM

MNpoBepbTe NoaknYeHne
N HacTPONKM BUAEOKaMepbI
(Onucanve, pasgen 2.4).
3ameHuTe BUAeOKamepy

MapameTpbl KomnblOTEPA
He COOTBETCTBYIOT
TpeboBaHuNsIM

lMpoBepkTe TekyLUyto
KOHMrypaumio KoMmnsroTepa.
(Onuncanwue, pasgen 1.3.3)

CkopocTb

BBOJA KagpoB

OT BMaeoKamepbl
MeHbLLe

25 kapgpos/cek
(MeHbLUe

30 kagpos/cek

B pexume
«OETEeKUNM JDKNY)

KomnbtoTep Crnuwikom

MpoBepbTe TEKYLUYO
KOHUrypaumto komnbloTepa.
(Onucanue, pasgen 1.3.3.).

3arpyxeH C
3aKkponTe Ha KoMnbloTEPE
HEHYXXHbIE MPUINOXEHNS
lMpoBepbTe NOAKIYEHNE

Bupoeokamepa N HacTPOWNKM BUAEOKaAMEpDI.

He noaxoauT no napamMeTpam

(Onucanue, pasgen 2.4).
3ameHuTe Buaeokamepy

CKopocTb
06paboTkn kKagpoB
B none «bkicTpon
obpaboTku»

He coBrnagaet

KomnbtoTep

CMULLKOM 3arpyxeH.
MapameTpbl KomnblOTEPA
He COOTBETCTBYIOT

3akpoinTe Ha KoMnbloTepe
HEHYXHbIE MPUIOXEHWS.
lMpoBepbTe TEKYLLYIO
KOHMrypauuio KoMmnbroTepa.

B none « OCHOBHOW
obpaboTku»
VMH(OPMaLMOHHON
KOMOHKM

MeHee

5 kagpos/cek

CIMULLKOM 3arpy>eH.
MapameTpbl KOMMblOTEPA
He COOTBETCTBYOT
TpeboBaHusIM

CO CKOPOCTbHO TpeboBaHNsIM (Onucanwve, pasgen 1.3.3)
BBOZA KaZpoB
CkopocTb
o6paboTkn KagpoB .
P AP KomnbtoTtep 3akpoiTe Ha KoMMNbloTEpe

HEHYXXHbIE MPUMOXEHMS.
MpoBepbTe TEKYLUYO
KOHUrypaumto kKoMmnbloTepa.
(Onucanue, pasgen 1.3.3)
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Ta6nuua 1 (npodosmkeHue)

TEeMHble MNoJ10Cbl

MpunaHak
HepaboTo- MpnynHa Cnocob ycTpaHeHus
crnocobHoCcTn
Mpu pabote
B obracTtu o
Y Bugeokamepbl He BKOYEH pe- | B HacTporikax Buaeokamepbl
BUOEOM300paKeHNs Flick
BUAHbI XUM nogasneHnst MepLuaHmst BKounTe pexum «Flicker»
T Namn JHEBHOIO CBET: nnucaHu n2.4.2

FOPU3OHTATTbHbIE OT Namn AHEeBHOro cBeTa (Onucanwve, pasge )

Pexum «Mwukpo u LD»,
cpenHue Bepcum.
Mpw BKNOYEHHOM
pexume

«TecT KavecTBa»

Ha 3KpaH BblaaeTcs
coobLeHne
«Owwubka 1»

Pa3mep nsobpaxeHus
YyernoBeka B Kagpe Cr1LLIKOM
ManeHbKuin

Heobxoanmo npnbnmantb
YyeroBeka k kamepe

unm HaobopoT
npubnuanTb kKamepy
(Onucanve, pasgen 2.4.5)

Pexxum «Mukpo n LDy,
cpenHue Bepcumn

Mpwn BKOYEHHOM
pexunme

«TecT KayecTBa»

Ha 3KpaH BbloaeTcs
coobLeHne
«OwmnbkKa 2»

[MpucyTCTBYET NOBbLILLEHHbIN LLIYM
Ha n3obpaxeHuu

MpuunHamu owmbKM MoryT GbITb
HM3Kas OCBELLEHHOCTb, Hemnpa-
BUIbHbIE HACTPOWKN

Kamepbl unv Bubpaums

camon Kamepbl

(Onuncanue,

pasgensbl 2.4.5,4.3.1)

Pexxum «Mukpo 1 LDy,
cpeaHue Bepcumn

Mpw BKNOYEHHOM
pexuve

«TecT KayecTBa»

Ha 9KpaH BblaaeTcs
coobLeHne
«Owwnbka 3»

Cnuiikom mMarneHbkasi
CKOPOCTb BBOAA M300pakeHus
13 BUaeokamepbl

B KOMMNbIOTEP

Unu Npu nepegayu
BUOEOAAHHbIX MO CETU

OT CEeTeBOW KaMepbl

3akpoviTe Ha KOMMNblOTEPE
HEHYXXHbIE MPUINOXEHWS.
MpoBepbTe NogknveHe

N HacTPONKM BUAEOKaMeEpbI.
(OnuncaHue,

pasgenbl 2.4 1 5.3).
3ameHnTe BUgeokamepy

Mpw BKNOYEHWM
3anuncu
Bugeodanna
3anunch

He Mpou3BoanNTCS

Ha gucke komnbtoTepa
HeT cBOOOAHOro MecTa

B nHdopmaumoHHon naHenm
nporpaMMbl onpegenuTe
pa3mep Bugeodanna

N KONNYECTBO

cBoOOAHOro MecTa Ha Aucke
(Onuncanue, pasgen 3.5.8)
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Tabnuua 1 (okoHYaHue)

MpusHak
HepaboTo-
CrnocobHoCTU

MpunymHa

Cnocob ycTpaHeHus

Pexum «Makpo».

Mpwn pabote

B pexume
«AeTeKuMM nnu»
nporpamma

He BblaendeT

HW ofHoro nuua

HeadhdekTmBHOCTL paboTbl
YCTaHOBMEHHOro anroputma
pacno3HaBaHus nuy,
n/vnn ero HacTpoek

BbibepuTe apyron anroputm
pacno3HaBaHus nuL,
(Onucanwve, pasgen 3.2.1).
ViaMeHuTe HacTpoOWiku TEKyLLEero
anroputMa pacnosHaBaHus nuy,
(Onucanve, pasgen 3.5.7)

HenpasunsHoe mecTo
YCTaHOBKM Kamepbl.

O6beKkT HabnaeHs
[OIMKeH pacnonaratbes
(PpOHTANBLHO MO OTHOLLUEHWIO
K kKamepe 1 ObITb A4OCTYMNEH
[nsa HabnogeHus

He MeHee 3 cekyH[

N3meHnTe pacnonoxeHue
Kamepbl MO OTHOLLEHUIO
K 06beKTYy HabnoaeHus
(Onucanwve, pasgen 4.2.2)

Pexunm «Makpo».
[Mpun pabote B pexu-
Me «AeTeKkuun nuuy
nporpaMma xsataeT
OJHO 1 TOXe N1LOo
HeCKOnbKo pas

HeBepHo BbIGpaHO BpeMst
onpoca B pexume «Makpo»

B nHdopmMauroHHOM KONOHKe
yBenu4bLTE Bpems B none
«ABTO 3anuncb N306paxeHnin»
(Onucanue, pasgen 3.5.7)

Pexxum «Makpo».
Mpu pabote

B pexume
«aeTekumm nuuy
nporpammMa xBaTtaeT
nmuo,

HO cboTorpacpums

He pobasnseTtcs

B 6a3y JaHHbIX

HesepHo BbIGpaHo Bpems
onpoca B pexume «Makpo»

B nHdopmMaumOHHON KONOHKe
B none «ABTO 3anncb
n306paxeHunin» ycTtaHoBUTE
3HayeHue oTnmyHoe oT 0
(Onucanwue, pasgen 3.5.7)

Pexum «Mukpoy,
cpenHue Bepcumn
PesynbraThl paboThbl
nporpamMmbl

He OTKpbIBAOTCS

YcTaHoBneHa yctapesLuas
Bepcus Microsoft Office Excel

YcTaHoBWTE COOTBETCTBYIOLLEE
nporpaMmMHoe obecneveHune
(Onucanue, pasgen 1)

3aknroyeHue

Ji1 KOppeKTHO# paboThI ¢ TPOTpaMMON HEOOXOAMMO TOHUMATh OCHOBHBIC TIPHH-
UTIBL paboTeI ¢ cucTeMoit Vibralmage. [Ipu OTCyTCTBHH BO3MOXHOCTH OYHOTO 00-
y4eHUS y MpeJCTaBUTENIeH pa3padoTynKa HEOOXOJMMO 03HAKOMIICHHE C OIMCAHUEM
MepeJl UCIOJIb30BaHUEM IPOTPaMMbl. BOJIBITMHCTBO MPOOJIEM MOJIb30BaTENICH BO3HU-
KaeT W3-32 HENPABUIBHOW HACTPONKH CHCTEMBI B IEJIOM, & OCOOCHHO BUJICOKAMEPHI.
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B onmcanusax cyuiecTByeT CielHMaibHBIA pa3jell, MOCBALICHHBI HACTPOWKE BHJIE-
OKaMephbl, a Ul TOJIb30BaTeNs co3aana GpyHKnus «Tect kadecTBay, MO3BOJISAIOMIAs
B aBTOMaTHU4YCCKOM PEXKUME ONPCACIIATE KAaUE€CTBO BUACO U ONPCACIIATL XapaKTEp
omKrOOK HACTPOWKH. B ommcaHuy MpUCYTCTBYIOT OTBETHI HA BCE BOIPOCHI, KOTOPHIC
MOTYT BO3HHKHYTb IpU paboTe C CUCTEMOH OT YCTAaHOBKU NMPOIPaMMbl, HA3HAUCHUS
KHOIIOK ¥l MEHIO JI0 PEKUMOB PaOOTHI U TEOPETHYECKUX OCHOB, 3aJI0’KCHHBIX B ITPO-
rpammy. Crucrema Bubpol300pakeHust sIBISICTCS CIIOKHOM ISl HEMTOATOTOBICHHBIX
MoJIb30BaTelIel U TpeOyeT NCTI0NB30BaHuUs ONMUCAHUH IPH padoTe.

OcHoOBHas 3aj7a4a MPOBAIEPOB CHCTEM BHOPOM300paKeHUSI — CIIENIaTh CHCTEMY
MpeneabHO MPOCTON Ui pabOThl KOHEYHOT'O MOJb30BaTeNs. JTa 3a7ada abCoNMIOTHO
pcajibHasl, HO OHA BBIMIOJIHMMA TOJIBKO B TOM CJIydac, €CJIM YCTAaHOBIIUK WJIN ITPOJaBeI]
CHCTEM XOPOIIO pa30upaeTcsi B TEXHOIOTHH BUOPOM300paKeHNUS U SICHO MIPEICTaBIIS-
eT 3a/1a4y, CTOAIIYIO Iepesl KOHEYHBIM IT0JIb30BATENIEM CHCTEM BHOPON300paKeHUs.

JNutepaTypa:

Munxun B. A. Bubpouzobpaxenue. CII6.: «Penome», 2007. — 108 c.

CucrtemMa KOHTPOJIS HNCHUXOSMOIMOHAJIBHOIO COCTOSHUS uenoBeka Vibralmage TKCO.
463268.003 TO, Texuuueckoe onucanue Bepcus 10.1 / MuoronpodunbHoe npeanpusTue
«DJICUCY. http://psymaker.com/downloads/VI10 ManualRus.pdf (Ampens 2018). — 146 c.

3. Cucrema ncuxo(pu3noIornIeckoro npodaitrara BubpaMU: PykoBoICTBO 110 SKCIUTyaTaHH /
Muoronpodunbroe npeanpusitue «DJICUCy. http://psymaker.com/downloads/VibraMIRu.pdf
(Anpenb 2018). — 44 c.

N —



106 B. A. Munkun, E. M. MacHukosa

DOI: 10.25696/ELSYS.VC1.RU.14

MCCINEAOBAHUE NMCUXODPUIUOITIONTMYECKOIO
COCTOAHUA UCINBITYEMOIoO C NOMOLLbIO TEXHOJIOIMAU
BUBPOU3OBPAXEHUA MNMPU NMPEADBABIIEHUU
NMUHEUHO-OMNMO3ULMOHHbLIX CTUMYNOB

B. A. MuxkuH', E. M. MscHukoga?
(minkin@elsys.ru)
1000 «MHoronpodunsHoe npeanpusaTne «3Ancucy, r. CaHkTr-MNeTepbypr, Poccus;
2 \ccnepoBaTtenbCkuiA LLEHTP NONUTEXHUYECKOTO YHMBepcuTeTa MeTpa Benukoro,
r. CaHkT-MeTepbypr, Poccusi.

Annomayusn: Ananuzupylomes pe3yabmamol, NOAYYEHHble MeXHOI02uell UOPOU300PadlIceHsl
npu oyenKe MHONCECMBEHHO20 UHMENICeKMA MeCMUpyemvlx Memooom npeodvagieHus Aunell-
HO-ONNO3UYUOHHBIX CIMuUMYN08. Bvliu ucciedosansvi cmyoenmovl nepeoco Kypca mexHudeckux
yuugepcumemog Ilemepbypea, Poccus, 6 xonuuwecmee 161 cmyoenma 00HO20 yHU8epcumema
u 91 cmyoenma opyeozo ynusepcumema. Ilpeonoscen HOBbIL MeMOO OYEeHKU YPOBHS UHMPOBEPCUU
u skempasepcuu mecmupyemuix. Mccenredosanvl pasnuunvie Gopmyavl OYeHKU NCuxodusuonocuye-
CKO20 COCMOSIHUAL U YCMAHOBIEHbL 00uile 3aKOHOMEPHOCIU 8 USMEHEHUU NCUXOPUIUOT0SUYECKOU
peaxyuu na cmumyavl. B xo0e npogedennvix dKCnepumMenmos yCcmaHnogiena npeoonaoaryast
ompuyamenvas Koppersyus Mexncoy napamempamu IHepeemuiecKko2o nompeoieHus u uH@pop-
MAYUoOHHO020 0OMeHd, ONpedeeHHbIMU ¢ NOMOWbIO MexXHoa02ul 8ubpouzodpadicenus. Hccnedy-
emesi 603MONCHOCMb 0000 e s NOTYUEHHBIX Pe3yIbmamos O Opy2ux NnCuxopu3UoI0cUiecKux
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BBepgeHune

CospemenHast ricuxodusunosorus 3a mocienaue 150 et mociae oCHOBOIOJIAraro-
mmx pabot lapeuna n Ceuenona [1, 2], onpenensiomux U ceiiuac pa3BuTHe JaHHON
HAayKH, UMECT MUHUMAIBHBIN TIporpecc, HECMOTPS Ha 3HAYUTEIBHBIC JOCTHKCHHUS
B o0JyiacTu (PU3UYECKUX HAYK M MEIUIMHCKUX HayK, HEMOCPEICTBCHHO CBS3aHHBIX
C YEJIOBEKOM, KaK C 00beKTOM HccienoBanusi. OCHOBHOM IIPOOIEMOii TAKOTO MEJJICH-
HOTO Pa3BUTHS IMCUXO(PU3NOIOTHH SBISETCSA TO, UTO TMOCIEAYIONINE TeOPETUIECKHe
paboThI, TaK WJIM MHAYE OXBATHIBAIOIINE TICUXO(PU3NO0IOTHUYECKUE potiecchl [3, 4, 5],
OKa3bIBAIOTCS OTOPBAHHBIMU OT OOJIBITUHCTBA MTPAKTUYESCKUX HCCISI0BaHuil [6, 7, 8].
Texuonorus Bubpouszoopaxkenus [9, 10, 11, 12], mosBuBmmasics B koHIle XX Beka
U CTPEMUTEIHHO PAa3BUBAIONIASICS B HACTOSIIEE BPEMS, IBITACTCSI OOBEAMHUTE TEOPE-
TUYECKUE BOIIPOCHI O0IIEH MCUX0()U3HOIOTHH C IPAKTHYECKUMU Pe3yIbTaTaMU U UC-
cnenoBanusiMi. OCHOBHBIM MPAKTUYECKUM ITPUMEHEHUEM TEXHOJIOTHH BUOPOU300pa-
JKEHUS SBISETCS TIpeoOpa3oBaHue pedIESKCHBIX IBMKEHUI TOJOBHI YEJIOBEKa B €T0
NCcUX0(PHU3NOIOTHYECKHIE MapaMeTpbl Ha OCHOBE BECTHOYISIPHO-IMOIMOHATIBLHOTO
peduiekca [12]. OxHuUM U3 HaNpPaBICHUH Pa3BUTHsI TEXHOJIOTHH BUOPOU300pasKEHUS
SIBJIIETCS TIPAKTHYECKOE NCCIIEIOBAaHIE CITIOCOOHOCTEH YelloBeKa M ONpe/IeNIeHNe TIPo-
(niIs MHOKECTBEHHOTO MHTEJUIeKTa. [loHsTHEe MHOXecTBeHHOro nHTemekra (M),
BBeneHHoe ["apauepom B 1982 roay [13], HO3BOIMIO OOBEIUHUTH B SMHYIO CUCTEMY
TEOPHIO IBOITIOIHH U TEOPUIO MHOKECTBEHHOTO HHTEJIEKTa, YTO JaJI0 BO3MOKHOCTh
00BEKTHUBHO OIIEHUTH pa3IMdHbIe CIIOCOOHOCTH YeIoBeKa. Pacmmpennas Teopus MHO-
JKECTBEHHOT'O MHTEJICKTa, peasiokeHHass MuHKkuHbIM 1 Hukomaenko [11], ocHoBaH-
Hasl Ha MPUMEHEHUU JUHEHHO-ONMO3ULIUOHHBIX OMPOCHUKOB, C MOMOILBIO TEXHOJO-
TUH BUOpOU300pakeHUS MTO3BOJISET OIICHUBATh H3MEHEHHUE TICUXO0(DH3NOIOTHIECKOTO
COCTOSIHUS YeJIOBeKa B ocsix mHpopmarus-sHeprus [14]. [Ipu sTom Oomnpimas 9acth
BBIBOJIOB PACIIUPEHHONW TEOPUU MHOKECTBEHHOI'O MHTEJICKTa ClleJlaHa Ha OCHOBE
TUIOTE3 U TMPEATIONI0KEHHH, TaK KaK JI0Ka3aTeIhCTBO KaXKIOTO MPETIOI0KEHHUS Tpe-
OyeT pOBEICHUS JOCTATOIHO OOMIUPHBIX MCCICTOBAHUN M AKCIIEpUMEHTOB. OTHIM
M3 TaKUX MPEATNOIOKCHHUN SBISETCS MPeo0Jialatoinas BO MHOTUX IKCIIEPUMEHTAX
oOpaTHasi 3aBHCHUMOCTh MEX]y 3aTpaTaMH dHEPTrUd U MHPOPMAIMOHHBIM 0OMEHOM
(hM3UOIOTHYECKUX CHCTEM HCTIBITYEMOTO TIPH TIPOBEACHNUH JINHEHHO-OITO3UITHOHHBIX
OTIPOCOB, HAIMPABICHHBIX HA BEHISBJICHHE MHOXKECTBEHHOTO MHTEINJIEKTa. B manmHoi#
paboTe MBI IOCTapaeMcsl UCCIIEIOBATh 3TO CIEIaHHOE paHee npenoiaoxenue [11] Ha
OCHOBE TIPOBEICHHBIX TECTUPOBAHUH U TIOJYUYEHHBIX CTATUCTHYECKUX PE3yIbTaTOB.

PazpaboTannas cTpykTypa onmpocHuKa it TecTupoBanus MU [15] npenmonaraet
MIOCJIETOBATEIBHOE MIPEIBSIBICHUE YCIOBHO MPOTUBOIOIOXKHBIX IO CMBICITY BOIIPOCOB
(manee MbI He OyZeM yHnoTpeOIsATh CIOBO YCIOBHO TIEpe]] MPOTHBOIIOIOKHBIMHI HUITH
OTIITO3UITMOHHBIMI BOITPOCAMH ), BBISBIISIFOIINX OTHOIIEHHE UCTIBITYEMOTO K KaKIOMY
u3 12 TumoB MU. B xadecTBe OCHOBHBIX M3MEPSEMBIX TApaMETPOB YEIIOBEKA, Xapak-
TEPUBYIOIIHUX €r0 MCUXO(PU3UOIOTHISCKYIO PEAKIUI0, HCTIOIB3YITCS MapaMeTphl,
OTpaXkarolIue YHEPreTHIecKyto (morpebdissemas sHeprusi — E) u nHPOpMAIOHHYIO
(unpopmaronnsiii KITJT — 1) [14,16,17] cocrapisirorpe ncuxopu3noaornieckux pe-
axuid. [Tpuaem, mox morpebnsiemoit sneprueii E nonnMaercst namepsiemast puzndaeckast
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SHEPTrUs, UMEIONIasi ECTECTBCHHYI0 Pa3MEepPHOCTh (DU3UYECKUX BEIUYHMH, HAIIPUMED,
JOKOYJh WK Kajopus. MHpopmanmoHHas XapakTepHCTHKa YelIoBeKa OCHOBAaHA Ha
KJIACCHYECKOM MOHSATUN HH(OpMaIus, BBeaeHHbIM [1lenHOHOM 1 BuHepom st kubep-
HeTrueckux cucteM [18, 3], a unpopmarmonnsiii KI1/1 otpaxaer otHomeHue nudop-
MaluH, IepelaBaeMblii BHYTPU OpTraHu3Ma 0e3 oTepb, KO BceMy MH()OPMAaIMOHHOMY
TTOTOKY (PM3MOJIOTHUECKUX CHUCTEM ueioBeka [14]. EcTecTBeHHO MPEANOI0KUTE, 9TO
($u3MYeCKUe XapaKTePUCTUKN U3MEHEHMsI YKa3aHHbBIX mapameTpoB I-E momkHbI 3aBU-
CeTh OT XapakTepa 3a7aBaeMbIX BOIIPOCOB U MPEAbSBISEMbIX CTUMYJIOB.

1. TunoBoe usmeHeHue NMPC npu peakumm
Ha ONMNO3ULMOHHbIE CTUMYHbI

B mpornecce TecTrpoBaHMsI MHOKECTBEHHOIO MHTEIUIEKTA Ha 3KpaHe KOMIIbIOTepa
UCIBITYEMOMY TPEIBSIBISIOT 24 BOIPOCA-CTUMYJIA U PETUCTPUPYIOT €Tro MCuXxou-
3MOJIOTUUECKYIO PEAKIUIO0 MPU OTBETAX HA BOIMPOCH! C MOMOIIBIO YCTAHOBJIEHHBIN
Ha 3TOM JK€ KOMITbIOTepe BeO Kamephl M 00pabOTKH MUKPOIBUKEHUMA TOJIOBEI MC-
MBITYEMOTO YeJIOBEeKa TeXHOJorueil Bubponzodpakenus [11]. Texymee ncuxodu-
3MOJIOTHYECKOE COCTOSHUE UCIBITYeMOTo P omnpesensercst kak ToOuka MepeceyeHus
koopauHar B ocsix I-E [14]. Tunuuneie npumepsl usmenenus [IOC ucnbiTyemMoro Bo
BpeMs TecTrupoBaHus MU npuBeneHB! Ha pUCyHKax 1, 2.
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Puc. 1. NameHeHune MPC npu npoeaeHun tectuposarHus MU

PaznuunbIM 1BeTOM Ha rpaduke pucyHka 1 Beyienensl uamenenus [1OC, coort-
BETCTBYIOIINE PEAKIIUN MCTIBITYEMOr0 Ha KayKbIH U3 24 BONPOCOB CTUMYJIOB. ToukKa,
COOTBETCTBYIOILASl HAYAJIbHOMY MCUXO()HU3HOIOIHYECKOMY COCTOSIHUIO TIepesl OIpo-
coMm, BbIJienieHa kpectoM. [Ipu Beel kaxkymeiics xaotnayHocty n3menennit [1OC npu
IpoBeAcHUH TecTupoBaHuss MU Mbl mocTapaeMcs ONpeAesIuTb OCHOBHBIE TEHICHIUHY,
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CBSI3BIBAIONINE M3MEHEHUE MH(POPMAIMOHHOT'O U HEPreTUYECKOro MapaMeTpoB, Ha
OCHOBE BBIUHCIICHHS KOd(D(PHUIIMEeHTa KOPPEIANU MEXTy HHPOPMAIIMOHHBIM U YHEP-
TETUYCCKUM MapaMeTpaMu, OMPEACISIEMBIMU BO BPEMST TIPSABSIBICHUS KaXKIOTO BO-
npoca-ctumyJia. Tak kak napametrpsl [-E ucnbeITyeMoro uenoBeka onpeaenstoTcs 1is
KaXJ0ro Kaapa, TO B TEUCHUE BPEMEHU MPEIbIBICHUS OJHOIO0 BOIPOCA CTUMYJA,
a 910 oko0J0 20 cekyH[, nmoinydaetca okoino 600 orcueroB nmapamerpos I-E, npen-
CTaBJIIOIIUX COOO OTPEACICHHYIO 3aBUCUMOCTD MKy YKa3aHHBIMH MTapaMeTPaMHU.
Ha pucynke 2 npeactaBieHbl BpEMEHHbBIC 3aBUCUMOCTH U3MEHEHUS mapaMeTpoB [-E
BO BpeMs IPOBEICHUS TECTUPOBAHMS, COOTBETCTBYIOUIUE 3aBUCUMOCTU MEXY ABYMSI
ATUMU MapaMeTpamMu, IPUBEACHHBIMH Ha pUCYHKE 1.
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Puc. 2. BpemeHHble 3aBrcmocTn napameTpos | v E, npeactaBneHHble kak hyHKUMS BPEMEHN
npv NpoBeAEHNN TECTMPOBAHUS, COOTBETCTBYHOLLME ABYXCTOPOHHEN 3aBUCHMOCTU
mexay | u E, npuBegeHHon Ha pucyHke 1

BpemenHble 3aBHcHMOCTH (DPU3HNOJIOTMUECKUX NAPAMETPOB TPAAULIUOHHO HCIIOJIb-
3YIOTCSI TPH TICUXO(HU3HOIOTHIECKOH AeTeKINH JKU. OTHAKO, JUIsl TOCTPOCHHS U HC-
CJICIOBaHMSI KOPPEISUOHHBIX 3aBUCUMOCTEH OOBIYHO MCIIONB3YIOTCS IBYXCTOPOHHHE
3aBUCHMOCTH, TIO9TOMY B JAJIBHEHIIEM MBI OCTAHOBUMCSI HIMEHHO Ha HUX. Buj 3aBu-
cumocTtH [-E onpenenseTcs mpexae BCero npeabsaBiIsieMbIM BOIPOCOM-CTUMYJIOM, TaK
KaK UMEHHO OT cTumya 3aBucut uzmenenne [1OC rectupyemoro uyenoseka. Pacemo-
TPUM NPUMEPHI TPEX HanOOIee BHIPAKEHHBIX TUIIOB KOPPEISLMOHHBIX 3aBUCUMOCTEH
MeXy yKa3aHHBIMM MapameTpaMu [-E Bo BpeMs OoTBeTa Ha OJMH BOIPOC, @ UMEHHO,
OTPULIATEIIbHYIO KOPPEISILMIO, OTCYTCTBUE KOPPEISILIUU U MTOJIOKHUTENBHYIO KOppes-
LHUI0 MEXIY napameTrpamu nHpopManus->Heprus. 13 npuseaenHoro pucyska 1 cie-
JyeT, 4To B 1enoM uzmeHenne [1OC nponcxoauT OTHOCUTENBHO HEKOTO LIEHTPa Macc
JUTS TIPUBEZICHHBIX Ha pUCYHKe | Tpaduka, mpuyeM 3TOT IIEHTP COBCEM HE COBIIAIAeT
¢ HayasibHOM Toukoi HaxoxaeHus [1PC, ormedenHoi kpecToM. C TOUKH 3pEeHUs MICH-
XOJIOTHH — 3TO a0COJIOTHO OOBSICHUMO, TaK KaK MCUXO(PHU3HOIOTHIECKOE COCTOSHUE
YeJloBeKa 10 MPOBEIECHHS TECTHPOBAHNUS ONIPENEISETCS €r0 OKAIaHUAMH OT IIpoIiecca
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TECTUPOBaHUs, U HEOOXOJAMMO OIPENICICHHOE BpeMsl, 3aBUCSIIEE OT CKOPOCTH PeaK-
WU U TICUXO(PHU3UOIOTHIECKON HHEPIHH UCTIBITyeMOoro, 94To0b! [IDC onpenensiocsk
HETIOCPEICTBEHHO MPEIbABISIEMBIMEI CTUMYJIaMH. [Ipy 5TOM MBI cunTaeM, 9To HET He-
00XO0JIMMOCTH TPATUTh BPEMs Ha BBEJICHHUE U MPEAbSIBICHUE HEUTPAIBHBIX BOIIPOCOB
(xak 3T0 AenmaeTcs IpU MCUXO(PHU3NOIOTHIECKON METEKIUH JDKU [7]), TaK KaK JTHHEH-
HO-OTITIO3UTHBIN ONMPOCHUK U MU PepeHITHATBHEIN clToco0 00padOTKN Pe3yIbTaTOB
MO3BOJISET YCIEIIHO UCIIOJIB30BaTh MCUXO()U3HOIOTMYSCKYIO PEAKIUIO IPH OTBETE HA
HavallbHbIC BOMPOCHI ¢ (DaKTUYECKOM MTEPEPOBEPKON ee B KOHIIe TecTupoBanus [11].

OTpuuaTtenbHas Koppensuus
Mexay napameTpaMmu uHdopmauunsa-aHeprus

OtpunarenpHas xkoppensanusa B uaMenennu [1OC mexay coceTHUMH BOTIpOCaMH
TOBOPUT IPEXkJAe BCEro 0 TOM, UYTO MpPH MEpexoie OT OJHOTO BOMPOCA K APYroMy
yBesnmunuBaercsi nHpopmaunonnslid KI1JI, a motpednsiemas sHeprus nagaer, Win Ha-
obopor, ymensInaercst nHpopmannonuerii KIIJ[, a moTpednsiemas sHEpPTHS pacTerT.
CxemaTtnuno tunooe uzmenenune [1OC IIpu NPpEABABICHUN IIPOTUBOIIOJJIOKHBIX I10
CMBICHTY (OIIMO3UIIMOHHBIX) BOMPOCOB-CTUMYJIOB ¢ 0OpaTHON KOppeNsuuei MexIy
napamMeTpaMu WH(OpMaIUI-3HEepTrusl MOKa3aHoO Ha PUCYHKe 3a. M3MeHeHne mcuxo-
(hM3MOIOTHIECKON peaKIiy MPHU OTBETE Ha MEePBBIA BOIpoc (ydacTok 1-2) mokasa-
HO MyHKTHPHOW JIMHMEW, a MPU OTBETE Ha BTOPOH BOMPOC (y4acTok 2—3) MOoKa3aHO
CIJIOIIHOW JNIMHHMEH. YKa3aHHasg CTaTUCTHYECKas 3aBUCHMOCTb UMEET JIOTUYHOE
MCUX0(PU3NOTIOTHIECKOE TTOSICHEHHE, TIPH MTPEIbABICHUN 3HAYUMBIX CTUMYJIOB YBe-
JIUYMBAETCS SHEPreTHUecKuit 0OMeH, IpruyeM B TeueHue rnay3sl nocie orsera [1OC He
BO3BpAIAETCs B UCXOAHOE COCTOSHUE, a, BO3MOYKHO, HECKOJIBKO U3MEHSET MEpBOHA-
YaJlbHOE HalpaBJieHHe IBMKeHus. [Ipu oTBeTe Ha TOCIe YOI BOIIPOC N3MEHEHNE
[NOC mponcxoauT B 00paTHOM HANpaBICHUH, TTPH 3TOM OTPHIIATEIbHAS KOPPEIAIUSI
Mexay napamerpamu I-E coxpansercs.

M1 oco3HaHO MOKa3biBaeM U uccienyem udmeHeHue [1OC uMeHHO TIpH TIpeab-
SIBIICHUH TTaphkl BOIIPOCOB, UCXOMS M3 CICTYIOMMUX cooOpakeHnit. Mctopuaeckuit
IIPOPBIB U MOBBIMICHUEC TOYHOCTHU B HCI/IXO(bI/ISI/IOJIOI“I/I'-IeCKOI\/'I JCTCKIINU JI’)KHU CBA3aHBI
MMEHHO C pa3paboTaHHbIM bakcTepoM mepexoaoM Ha CpaBHUTEIbHOE TECTUPOBAHUE
MeXIy ONM3KUMHU BO BPEMEHH KOHTPOJHHBIMH U PEIEBAaHTHBIMU Bompocamiu [6, 7].
U3 pucynka 1 cnenyer, uto Bce konebanue [IOC ucnpITyeMOro mpoucxoanuT OT-
HOCUTENBHO HEeKOro neHrpa TsxkecTu [IOC KOHKPETHOTO MCHBITYEMOI0, HMEHHO
3Ta TOYKa Hamboee KOPpeKTHO oTpaxaeT cpenHee [IDC ucmpITyeMoro Bo Bpems
TecTupoBaHus. KakIblil MpeabsaBIsIeMblii CTUMYJ CTPEMUTCSI U3MEHHUTD 3TO Cpe/THEe
3Hadyenue [1OC B onmpeneneHHOM HANpaBlIE€HUHU, IPUYEM, YEM 3HAUMMEH MpeabsiB-
JsieMBIH cTUMYI, TeM Ooubliero n3meHenus [IPC ucnpITyeMoro cieayeT OKuaaTh.
Hamnpasnenus namenenns [1OC onucansl B Buae rumorte3 B padorax [11, 14]. [Ipen-
ITOJIOKUTECIBHO, IPOTHUBOIIOJIOKHBIC ITO CMBICITY BOIIPOCHI JOJIPKHBI CMCIIATH [1dC
B MIPOTHBOIMOJIOKHBIE HAMPABIEHUS, IPUYEM 3TO U3MEHEHHE JOJIKHO MPOUCXOTUTH
U B HE 3aBHCUMOCTH OT KOPPEKTHOCTU dopmyn ompexaeneHue uroroporo [1DC.
Kpome Toro, Takoi moaxo ] ¢ OMITO3WIHOHHBIMA BOTIPOCAMH MTO3BOJISIET MMOCTOSHHO
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HaxoAuTCs BOIU3M ycaoBHOTO eHTpa Tsokectu [IDC. JlaHHOE MOJI0KEeHHE Mpel-
CTaBJISETCS IOCTATOYHO BAXKHBIM, TaK KaK 3HAYUTENbHBIN YXOJ OT IEHTPa TIKECTH
[1®C 3a cuer npeabsIBICHUS OJHOHANPABIECHHBIX CTUMYJIOB, IPUBEIET K CUTYaIlNH,
korga usMmenenue [1OC OGyner onpenensiTbes HE TOJBKO OYePEIHbIM MPeIbABICH-
HBIM CTUMYIIOM, HO U CTpEMJICHHEM (PU3HOJIOTHYECKUX CUCTEM OpraHU3Ma BEPHYTh
€ro B HOpMaJIbHOE COCTOSHHE, Om3Kkoe K 1eHTpy Tshkectu [IDC. A 1o mpuBeneT
K TOMY, YTO PEaKIusi Ha CTUMYJ] OyJeT COBEPIIEHHO 3allyMiieHa U 3a0uTa ecre-
CTBEHHOU (pU3MOJIOTMYECKON peakiuell opraHu3mMa, CJieI0BaTeIbHO, HE MOXKET OBITh
BOCCTaHOBJICHA W3 TIOyYE€HHOH 3aBUCHMOCTH.
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Pwuc. 3. Tunosoe namenexune NOC npu nposeaeHumn Tectuposanns M.
OtpuuatenbHas (3a), nonoxutensHas (36) n Hynesas (3B) koppensauus I-E
BO BPeMs NpeabsBieHns KaXaoro sonpoca

Ha pucynke 3a npuBeneH npumep ¢ KodppuimeHToM Koppesiui Mexy mapaMe-
TpaMu HH(pOpMaIMA-3HEPrusl OJIN3KUM K MUHYC 1. EcTecTBeHHO, YTO Jajieko He Bce
Hapbl BOIIPOCOB-CTUMYJIOB U COOTBETCTBYIOILEH MM HNCHUXO(QHU3UOIOTMUECKO peak-
UM, IPUBEJCHHON Ha PUCYHKE |, IMEIOT TaKylO YETKYIO IpaduuecKyro CTPYKTYpY,
Kak MOKa3aHO Ha pUCYHKe 3a.

MonoxuTenbHaa Koppenauus
Mexay napameTpamu uHdopmaumnsa-aHeprus

Janee B KauecTBe CJIEAYIOIIETO SIBHO BBIPAXXEHHOTO IIPUMEpa pacCMOTPUM APYToit
rpaduk Bo3mMokHoro nuzMeHenus [1OC, npeacraBieHHbIi Ha pUcyHKe 30, IpH OTBETE
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Ha Mapy MPOTHBOIOJIOKHBIX IO CMBICITY BOIIPOCOB, U TOSICHUM, KaKUMHU TICUXO(HU3HU-
0JIOTUYECKUMHU 3aKOHOMEPHOCTSAMH XapaKTepU3yeTCs MOJ00HBIN rpaduk.

Jia yxazaHHOTO rpaduka Mpu OTBETE HA MEPBBIA BOMPOC MaJar0T 00a 3HAUYCHUS
napameTpoB HH(OPMALIMU U SHEPTHH, a IPH OTBETE Ha BTOPOI BOPOc 00a yKazaHHbIE
napameTpsl pacTyT, CJIEA0BATEIbHO, KOPPEISLHI MEKIY apaMeTpaMu nHpopManus-
9HEPIUs NOJOXKUTENbHA U 0Jin3Ka K eauHue. [Icuxomoruuecku 3To MoKeT ObITh BbI-
3BaHO TEM, YTO MEPBBIH BOMPOC HENMPUSATEH AJISl HCIIBITYeMOro (ero HHQopMaImoHHOEe
COCTOSIHME YXYILIAETCs), HO MPU 3TOM 3aJJaHHBIN BOIPOC HE BHI3BIBAET pa3pakKeHUs
UCHBITYeMOr0, U MOTpedisieMasl UM 3HEeprusi Takke ymeHblaercs. [Ipu oTBere Ha
BTOPOW BOIIPOC HAOIIOIa€TCs IPOTHUBOMOJIOKHAS PEAKIHsI, STOT CTUMYJ BBI3BIBAET
yIy4lIeHUE TICUXOJIOrMYeCKOro U HHQOPMAIIMOHHOTO COCTOSIHUSL U TIPH ATOM BBI3bI-
BaeT OoJblIee MOTPeOICHIE YHEPTUH.

OTcyTcTBME KOppensauun
Mexay napameTpaMu UHdOpMaUUA-3IHeprus

Crenyromuii mpuMep, IPUBEICHHBIA Ha PUCYHKE 3B, TTOKA3bIBACT 3aBHCUMOCTH
MEXAy MapameTrpamMu HHPOpMalnHsI-3HEPTUsi IPH OTBETE Ha MPOTHBOIMOJIOKHEIE
BOMPOCKI-CTUMYJIBI TIPU OTCYTCTBUU (MJIM MHUHHMAIBLHOW) B3aUMHON KOPpESIUU
MEX/y YKa3aHHBIMH TIapaMeTpaMu, ONpeAesieMOl 3a Bce BpeMs MPEIbsIBICHUS KakK-
JIOTO BOTIPOCa-CTUMYJIa B Mape.

B »TOM cnyuae B TeueHHe OTBETa Ha MEPBBIA M BTOPOH BONMPOC MCUXO(HU3HOIIO-
rUYecKasi peakilysi UCIBITYeMOr0 UMEET Pa3HOHAIIPABICHHOE JABWKCHHE, KOTOPOE
BKJIFOYA€T BPEMECHHBIC ITPOMEKYTKH KaK C OTpHHaTeJ’IBHOﬁ, TaK ¥ C TOJIOKUTEILHOMN
KOppeJsIIiei Mexay mapaMeTpaMu WHPOPMAIUI-IHEPTHsI, TPUUEM JIITUTEIBHOCTD
3THX BPEMCHHBIX MPOMEXYTKOB MPUMEPHO paBHA MEXy COOOMU, a 3HAUHUT cymMMmap-
Has Koppeysauus Mexly napaMmerpamu I-E 3a BpeMs npeabsiBiIeHUs KaXA0ro BoIpoca
B nape OJU3Ka K HYJIIO.

B mpuBeaeHHBIX Ha PUCYHKaX 4—6 mpumepax rpad@uueckoro OTOOpaKeHHS
W3MEHEHUSI TICUXO(DHU3NOIOrHIECKOTO COCTOSIHUS TMPU OTBETAaX HA ONMO3WUIMOH-
HbIE BOTIPOCHI MIPOMCXOTUT BO3BpAllCHHE IPUMEPHO K UCXOJIHOMY cocTosiHHIO. Ha
MpaKkTUKe (PUCYHKH 1, 2) 5TO MPOMCXOAMT JAIEKO HE BCEr/a, CKopee Jaxe pazopoc
koopauHart [-E Mex/y HauamoM mepBoro BONnpoca 1 KOHIIOM OTBETa Ha BTOPOH MOXKET
OBITh JOCTATOYHO BEJIMK. DTO O3HAYAET, YTO KOPPESIUs Mex 1y napamerpamu [-E,
C YYETOM TOJIbKO OKOHYAHUH BOIPOCOB, MOXKET OBITh, KAK MOJIOKUTEIBHOMN, TaK U OT-
punatenbHoi. OHaKO, B UCANEHOM Clydae M MPU PACCMOTPEHUH 3HAYUTEIHHON
CTaTHCTUKHU pa3dpoC NP MPEIbIBICHUN AP OMIIO3UITUOHHBIX BOIPOCOB-CTUMYJIOB
OKa3bIBa€TCd 3HAYUTCIBbHO MCHBLIC, YEM IIPpU MPEABABICHHUU ITap pa3HOHAIIPpaBJICH-
HBIX BOIIPOCOB, ¥ BBISIBUTH OOIINME 3aKOHOMEPHOCTH B cilydae J00aBICHUS HEHUTpab-
HBIX BOIIPOCOB K TIape CTAHOBUTCH elie cinoxuee. OHON U3 MPOOJIeM B 3TOM cliydae
ABJISICTCA MPAKTUYCCKAsA HEBO3MOXHOCTh MPEAYCMOTPETh C€AMHYIO CTaATUCTUYCCKYIO
PEaKIMIo MPH OTBETaX Ha HEHTpaJibHbIE BOMPOCHI IS Pa3INYHbIX UCTIBITYEMBIX. JTa
mpodemMa JOCTATOYHO XOPOIIO U3BECTHA CIEIMATNCTaM, 3aHUMAIOIIIUMCS TICHXO(DH-
3UOJIOTHUECKON meTeknuert moku [19, 20].
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2. dopmynbl pacyeta uameHeHus NPC

B nannoii pabote mis onpenenenus namMeHenus [1OC Obun MCmonb30BaHbl pas-
JTUYHBIE (POPMYITBI, KAXKIash U3 KOTOPBIX OTPAXKACT OMPEICICHHYIO MOJIEb U3MCHEHUS
[oC.

B pabote [11] npemioxkena Gpopmysia Beraucienus [1OC (1), B KOTOpoit OCHOBHBIM
napamerpowm, onpezersomuM u3meHenue [1OC, sensercs u3meHeHne nHOOpMAIN-
OHHOTO COCTOSIHHSI TECTHPYEMOTO 4eJIoBeKa. MI3MEeHEeHUe dHEPreTHYECKOro COCTOsI-
HHUA BCEraga UMECT ITOJIOKHUTCIBbHOC 3HAYCHNUEC U BHOCHUT MaJI03HaYUTeILHBIN BKJIan
B O0IIMI pe3ynbTarT.

dP, = (I-I,_, )*2|E,_,—E| * sinA, (1)

re:

I, | — HauanmpHasg KOOpPAMHATA OTCYeTa MH(POPMAI[MOHHONW XapaKTepUCTUKHU Ha-
YalbHOTO COCTOSIHHS YEIOBEKa B (PUKCHUPYEMBI i-ii MPOMEKYTOK BPEMEHH TIeproa
HaOJIIOACHUS,

I, — KoHeuHass KOOpAMHATA OTCcYeTa MH()OPMALMOHHON XapaKTEePUCTUKU TEKY-
IIETO COCTOSIHHS 4YeJIOBeKa B (DMKCHUPYEMBIH i-H MPOMEKYTOK BPEMEHH TepHoaa
HAOIIONEHUS;

E, | — HauanmbHas KOOpJIMHATA OTCUETAa PAcXoja SHEPTUH HAYaIbHOTO COCTOSHHUS
YeJI0BEKa B PUKCUPYEMBIH i-i IPOMEXKYTOK BPEMEHH TIEPHOIa HAOTIOACHUS;

E, — KoHeuHas KOOpJJMHATa OTCUETa PACX0/Ia SHEPTHH TEKYIIEro COCTOSHUS Yeo-
BeKa B (PUKCHUPYEMBIH i-i MPOMEKYTOK BPEMEHH MepUOjia HAOIIOICHHSI.

sin A = (L-T,_)AN((1-T,_)>+E,_,—E)?).

Crnenyromas dopmyna (2) ans pacyera NCUXOPU3UOIOTHUSCKOTO COCTOSIHHUS,
npeiokennas B padore [14], ocHOBaHA Ha PaBHO3HAYHOM IOAXO/C K N3MEHCHHIO
MH()OPMALIMOHHON U SHEPIeTUYCCKON XapaKTEPUCTUKU TECTUPYEMOTI'0 YeJIOBEKa!

dP, = (Ii_ 1) + (Ei_, —E), 2)
rze 6a30Bble MapaMeTphl pacyeTa aHajaorudHsl popmyse (1):
I, | —koopanHara orcuera HHGOPMAILIMOHHOTO KOM(OPTA HAYAIEHOTO COCTOSHHS
9eJI0BEKa,

I; — n3mMeHuBIIAsICA KOOPAMHATA OTCYETa MH(POPMALMOHHOIO KOM(pOPTA TEKYIIEro
COCTOSIHUSI YEJIOBEKA.

E, — xoopanHara oTcyera pacxoa SHEPrHMH Ha4allbHOTO COCTOSHHSA 4eI0BEKa;

E, — u3MenuBIIasACsa KOOPIMHATA OTCYETA PACXO0/1a DHEPTUU TEKYLIETO COCTOSHUS
YEJI0BEKa.

®opmyna (3), mpeanaraemas Ui pacuera B TaHHOM paboTe, OCHOBaHa Ha orpe-
nenennn u3meHenus: [1OC ornocutenbHo obmero nentpa [1OC, ¢ yuetom AByx
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NeUCTBYIOMUX (PakTOpOB: BO3ACHCTBUSA BONMPOCA-CTHUMYJA U YCIOBHOTO IEHTpa
Tsprectu [IOC, xapakrepusytoniero uarerpaibaoe [IOC ucnbTyeMoro yenoBeka.

dP,=(L,-1)—(E—E), 3)

rae 6a30BBIC MapaMeTPhl pacueTa aHAJIOTHIHEI popmyte (1):

I, — xoopauHaTa OTCYEeTa MHTETPATBbHOrO (LEHTPAJIBbHOTO WIIM YCPEIHEHHOTIO)
MH(OPMAIIMOHHOTO COCTOSTHUS YEJIOBEKa;

I, — n3MeHMBIIAsICA KOOPAMHATA OTCYETa HHPOPMALMOHHOTO KOM(OPTA TEKYIIETO
COCTOSIHUSI YEJIOBEKa;

E, — xoopauHara oTc4yeTa MHTErpaJbHOrO (LIEHTPAJbHOIO MU YCPEAHEHHOIO)
IHEPreTHUCCKOTO COCTOSIHUS YETIOBEKA;

E, — u3MeHuBIIasICA KOOPIMHATA OTCYETA PACX0A SHEPTUH TEKYILETO COCTOSHUS
YeNoBeKa.

3. MeToguka TecTupoBaHus

JI1st IpOBEPKH TIpEIIToIaraeMoit THIIOTE3H! (Tipeobaaaromeil OTpUIIaTeIbHON KOp-
PeISIIMU MEXAY apaMeTpamMy HHPOPMAIMU U SHEPTUH TP JIMHEHHO-ONITO3UIHOHHOM
tectupoBaHuu MI) u onpeneneHus: 3aKOHOMEPHOCTEH B MCUXO(HU3UOIOTHUECKOI
peaxkuuu pyu OTBETE HA OIIIO3UILMOHHBIE BONPOCH!, OBLIN IPOBEACHBI TECTUPOBAHUS
MMU nBYyX IpyI CTYICHTOB IEPBOKYPCHUKOB TexHH4Yeckux BY3oB Cankr-IlerepOypra,
Poccus. IlepBas rpynna TecTupyeMsbIX cocTosiiga u3 161 yenoBeka CTyJEHTOB TeX-
HUYECKUX CIeIUaIbHOCTEH dMeKTpoTexHndeckoro yausepcutera (JIDTU), BTopas
rpymma cocrosyia U3 93 4enoBeK 3KOHOMUYECKHUX CHEeIHAIbHOCTEN TEXHOIOTHYECKOTO
yausepcureta (CIII'TY). Bospact ucnbityembix Obi1 17-24 roga, npuMepHO OAWHAKO-
BBII TEHAEPHBIN COCTaB ¢ HEOOJBIIUM TIEpeBecOM B CTOpoHY MyxuuH 60/40 B JIDTU
Y 9yTh OOJBIINM TiepeBecoM B cTopony keHuuH 65/35 B CIII'TY. TectupoBanus mpo-
BOJMJINCH BO BTOpO#i mosioBuHe 2017 rona ¢ momMolikto mporpammbl BuopaMU [17].
TecTupoBaHHbBIE CTYJIEHTHI HE ObUIM O3HAKOMIJICHBI IPEABAPUTEILHO C MPEIbsIBIIsIC-
MBIMH Bonpocamu. Kpome Toro, OHM CUMTalIM, YTO IPOBOAUMOE TECTUPOBAHUE MOXKET
TIOBITUSITH HAa PE3YJbTAThl UX YCIIEBAEMOCTH, CIIEI0OBATENBHO, PEIbSIBIIEMbIE BOITPOCH
U CTUMYJIBI TIPECTABIISIIM ONPEJIEIEHHYIO0 3HAUUMOCTD JUIsl TECTUPYEMBIX CTYAEHTOB.

4. UccnepgoBaHue KOppenAUuMOHHbIX 3aBUCUMOCTEN

Kpome nocrpoenust npoduisi MHOXKECTBEHHOTO MHTEJUICKTa Ka)KAOTO HCIIBITye-
Moro mporpamMmma BuOpaMMU BRIUHCIISIET M 3aMUCHIBACT 3HAYUTEIBHOE KOJIHMIECTBO
CTaTUCTHUYECKUX XapaKTEPUCTUK U 3aBHCUMOCTEH MCUXO(PU3NOIOTHUECKUX Tapame-
TPOB UCHBITYEMBIX, IMOJYYEHHBIX B X0Je TecTupoBaHuss MU, B daiinsl mporpamMmbl
Excel. ABToMaTn3nupoBaHHas 00pabOTKa M3MEPEHHBIX MMapaMeTPOB, XPaHIIIUX-
cs B ¢aiinax Excel, ocymecTBusiercs nmporpaMMoil cTaTHCTHYECKOH 00paboTku
BubpaCratMU [21]. [Iporpamma BubpaCratMU mo3BossieT onpeaenstb oOuiue
3aKOHOMEPHOCTH JAJISl TPYIII UCTIBITYEMBIX, B TOM YHCIIE ONPEAEIATh KOPPEIsSUOH-
HBIE 3aBUCUMOCTH MEX[y Pa3JINUHbIMU apaMeTPaMH.
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OpnHuM U3 Takux MH()OPMATUBHBIX TAPAMETPOB sIBIIsieTCs mapameTp P near, omnpe-
JEJSTFOIIAIA KOPPEISALNI0 MEXAY COCEIHUMHU NCUXO0(DU3UOIOTHIECKUMHU PEAKITUIMU
JUTSE BCEH TPYIIIBI UCIIBITYEMBIX. DTOT MapaMeTp OMpPEeaeNsieTCs TOIBKO M0 KpalHUM
Toukam nojoxeHnus [IOC mocie kaxa0ro BOMpoca U HE YUYUTHIBACT KOPPEISAIUIO
mexnay I-E B Teuenne Bpemenu Bomnpoca. PaccMoTpuM moirydeHHBIe 110 pa3HbIM (Hop-
myram (1), (2) u (3) TECTOTrpaMMBI IIJIsT ATOTO TTapaMeTpa, OTPAKAIOIINE KOPPEIISIIHIO
mmeHenus [IOC o coceqHuM Borpocam.

CpaBHUTEeNbHbIV aHanu3 anropuTMoB BblunucreHus MdC

Ha pucynke 4 npuBeneHo pacnpeneneHne KodpuuueHTa KOppesuud MexI1y
napaMeTpaMu MCUXO(pU3UOIOTHYECKOTO COCTOsIHUS P_near, pacCYMTaHHOTO MO
hopmye (1) s coceTHUX BOIIPOCOB, ONIPEACIICHHOE 10 BEIOOpKe n3 161 TecTnpoBa-
Hus MU crynentos JIDTU.

P_near(1)

i

-0,7

Puc. 4. M'nctorpamma koachduumneHTa KoppensiLmmn mexay napamerpamu
ncuxodmanonornyeckoro coctosHusa P_near (1) ans coceqHux Bonpocos,
onpeaeneHHas no Bolbopke 13 161 TectnposaHus MU

I'ucrorpamma, npuBeCHHAs Ha pUCYHKE 4, TIOKa3bIBaeT, YTO NCUXO(U3NOIOTHYe-
CKasl peaklMs MPaKTUYECKH Ha BCE COCEAHHNE BONPOCH HMEET 3HAUNMYI0 OTPHULIATENb-
HYIO KOppeIsILUI0 MEeXAy KpalHUMHU Toukamu napamerpoB [-E. Emie pa3 yrounum,
YTO pacyeT MCUX0o(PU3NOIOTHUECKOTO COCTOSIHHUS 10 opMmysie | yuUTHIBAET TOIBKO
Kpaitaue 3naueHust usmenenus [1OC, T.e. momydeHHast THCTOrpaMMa CBUIETENBCTBY-
€T O TOM, YTO AJIs TpyInbl ucnbITyeMbIX B 161 uenosek uzmenenue [1OC mpu oTBeTax
Ha COCEJIHUE BOIPOCHI MMEJIO OTPULATENbHYIO KOPPEIILHIO.

J1s xaxxIoi mapsl peakiuidi Ha coceqHue Bompockl Tecta MU (puc. 4) onpene-
nsieres ko3 duuuent koppensuuu [upcona (P). Hanpumep, nns pucynka 4, ko3¢d-
¢unment xoppemsauu B rpymnme 161 tectupoBaHus Ui ICUXO()HU3NOIOTHIECKOTO
COCTOSTHUSI MEK/Ty MIEPBBIM U BTOPBIM BompocoM coctasisieT —0,45. [lanee, ans mapbl
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MEX]y BTOPBIM M TPETHUM BONPOCOM K03 (HUIMEHT Koppensinuu coctasiuset —0,47.
MaxkcruManbHBIH OTpHUIATEIbHBIH KOI(DPHUIIMEHT KOPPENsIuy UMeeT apa Mexay 17
u 18 BompocoM, kKodhGHUIIEHT KOppesIIuu A1t KoTopoit coctaisieT —0,66. C Touku
3peHHs MICUXO(PU3NOIOTHH MaKCUMAIBHBIA OTPUIIATENbHBIH KOA(OUIIMEHT KOppes-
UM TOBOPHT O TOM, YTO PEAKLHUS Ha IIOCTABJICHHBIC BOIIPOCH MAKCUMAaJILHO IPOTHBO-
TIOJIOXKHA, T.€. UMEHHO 3Ta Tapa BompocoB (17—-18) okazanacs Hanboree XOpOIIo MMo-
no0paHa ¢ TOYKH 3PEHUs ONMIMO3UIMOHHOCTH TI0 CMBICITY NPEAbIBICHUS.

Pacuer xoppensuun [1OC mexay coceHUMH BONPOCAMH, MPOBEIACHHBIN MO
¢dopmyre (3), 1aeT NPUHLUUIHAIBHO WHYIO KapTHHY paclpeieieHHus Ha TUCTOrpaM-
Me, 9YeM pacyeTsl, IpoBeaeHHbIe o Gopmynam (1) u (2). PaccmoTpum aHaIOrnYHBIN
PSA KOPPENSIUOHHBIX THCTOTPaMM, MOXy4YeHHBIX Mpu onpenenenun [1OC no tem
xe (GopmysiaM, HO MKy OJU3KMMHM 10 CMBICIIY BOIPOCaMH, KOTOPbIE 3aHUMAIOT
[IPOTUBOIIOJIOXKHBIE (LIEHTPaIbHO-CUMMETPUYHbIE) MECTA B UCIIOJIb3YEMOM OIIPOCHUKE
onpeaenenus M.

Koppensauusa mexay napametpamm I-E
BO BpeMs nNpeabsBlIeHUs KaXaoro Bonpoca

OOpaTuM BHMMaHHE Ha MapaMeTp KOPPEJSIIUN MEXIy HpHpalieHueM HH)Op-
Malliy ¥ SHepTud, T.e. KoddpdunueHt koppemsuun dIdE BHyTpH kaxmoro Bormpoca.
HuarpamMma xoppessinuid Mexay u3MeHeHnueM napametpoB I-E npu npoBenenuun te-
CTUpOBaHUs Mo BeIOOpKE 161 cTyneHTa mpuBeeHa Ha pUCYHKE 5.

dl dE

0
-0
-0
-0
-0
-0,

P W N R

w

-0,6

-0,7

Puc. 5. lnarpamma koadpduumeHTta koppensumum mexay napaMmerpaMmu nameHexus I-E
ONS KaXkgoro Bornpoca, onpeaeneHHasi no Bbibopke 13 161 tectuposaHus MU

OTnrumne puCyHKa 5 OT CXOIHBIX C HUM IO BUIY PHUCYHKa 4 3aKJII0YaeTCs B TOM,
YTO Ha PUCYHKE 5 moKa3aH KodQpHuuueHT Koppesiiuun Mexay [-E Bo BpeMs npeabsis-
JIEHUS KaX/I0T0 BOIPOCa, a HA PUCYHKE 4 MMOKa3aHa KOPPEIALUSI MEX Ty U3MEHEHHEM
COCTOSIHUS TIPH OTBETAX HAa COCEIHHE BOIIPOCHI.

[Monyvaercst, 4To MPEATOKESHHAS THIIOTE3a 00 OTPHULIATENILHON KOPPEISIIHHA MEKTY
napametpami [-E nmoarsepxkiaeTcs NoaydyeHHBIMU pPe3yIbTaTaMU Ha MCCIEA0BaHHBIX
rpynnax ctyaeHToB. Tunosoe uzmeHenue [IOC, npencraBieHHOe Ha pUcyHKe 3a,
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COOTBETCTBYET KakK rpauKy KOppesiuii, MpeICcTaBICHHOMY Ha PHCYHKe 4 (Tak Kak
n3meHenue [1OC npu oTBeTe Ha MEPBBIN BONIPOC PA3HOHAIIPABICHHO 10 BEPTUKAIN),
Tak ¥ TpaduKy KOPpEeIAlni, MpeACTaBICHHOMY Ha pPUCYHKe 5 (Tak Kak BO Bpems
oTBeTa Ha 00a BOMpPOCa yMEHbIICHHE MHPOPMALIUU KOMIIEHCHUPYETCsl YBETHUECHUEM
sHepruu u Haoboport). [Ipu 3TOM, ciienyeT OTMETHTb, YTO BBISBJICHHBIC O0IIKE 3a-
KOHOMEPHOCTH IOJIyYE€HBI 110 JOCTATOUYHO 3HAUYUTEIbHON CTaTHCTUYECKOM BBIOOpKE,
OJTHOPOJHOI 10 BO3pacTy ¥ 00pa30BaHUIO UCTIBITYeMBIX. Kpome Toro, JaHHOe TecTH-
poBaHue OBbLIO 3HAYMMBIM AJISl HCIIBITYEMBIX, 1 OHU TEPEKUBAIH 33 €r0 Pe3yJIbTar.
Juist TOoro, yTOOBI MOATBEPANUTH CICIIAHHBIC BBIBOJBI HECKOJBKO C APYIOH CTOPOHBI,
PacCMOTPUM TaKkKe MPUMEPHI KOPPEIALMOHHBIX AUarpaMM Mexxay napamerpamu I-E,
MIOJTyYEHHBIX MPH HHAUBUYaJbHBIX TECTUPOBAHUIX, a TOTOM YCPETHUM IOJTyUYEeHHbIE
pe3yNbTaTHI.

B kaxaoM 4acTHOM ciydae TECTHPOBAHUS 3aBUCHMOCTb KOPPEISLIHH MEXKIY
napamerpamu [-E 0ObIYHO HOCUT pa3HOHAINpPaBICHHBIN XapakTep, HalpUMep, MpH-
BEJICHHBII HA PUCYHKE 6.

IE correl

1
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0,2
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Puc. 6. MNMpumep ructorpammbl KoaduLmeHTa koppensaumm mexay napamerpamu |-E
AN MHAMBMAYanbHOro TECTUPOBaHUSA

o

WNHTepecHO OTMETUTH, UTO B MPUBEJIEHHOM Ha PUCYHKE 6 MpuMepe Mpu Mpeab-
SIBJICHUU OOJIBLIMHCTBA CTUMYJIOB HaOJI0aeTcs AOCTATOYHO BBICOKUN IO MOJIYJIIIO
KO3 QHULIHEHT KOPPEISIIUN MEXIY HCCIIeAyeMbIMHU TapameTpaMu. Peakiust Ha 21 u3
24-X BOIIPOCOB MMeeT KodpunueHT Koppesuu Boitre 0,6 (1o MOIIyIio). DTO TakKe
JOCTaTOYHO TUIIOBOE SIBIICHHUE, OHO MOSICHSIETCS] TEM, YTO OOBIYHO PEaKIHs UCIIBITYe-
MOT0 Ha CTUMYJI UIMEET NPEUMYIIECTBEHHOE HAIPABICHUE U3MEHEHHUSI.

HecMmoTps Ha TO, 4TO MJI1 KOHKPETHBIX cllyyaeB TectTupoBaHuss MU BctpeuaroTcs
MOJIOKUTEIbHBIE Koppensiuun Mexay I-E mpu peakiusx Ha OoTAeNbHBIE BOIPOCH,
YCpEIHEHHAs [0 TPYIIE KOPPEISALHS MO OTJEIBHBIM BOIIPOCAM HOCHT B IIEJIOM OTpPH-
LATEJIbHBIN XapakTep Ui KaX10ro Bonpoca. IIpumep Takoro ycpegHeHus o rpyImne
tecTupoBaHus 161 cTyneHTa nmpuBeeH Ha pUCYHKE 7.
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Correl IE

0,8
0,6
0,4
0,2

STV TP EEREEEER T

-0,6
-0,8

Puc.7. dnarpamma ycpegHeHHbIX 3Ha4YeHUn koaddurLmeHTa Koppensaumm
mexay napametpamu |-E anga tectmpoBanus rpynnel 161 cTygeHTa

[TonyuyeHHBI HA pucyHKEe 7 pe3yabTaT OMATh MOATBEPKAAET, YTO OTPULIATEIbHAS
Koppensinua Mexay napamerpamu I-E, npuBenenHnast Ha pucyHke 4, siBisieTCs mpe-
obnanaroniell Ipu OTBETaxX Ha OMIIO3UIIMOHHBIE 110 CMBICIY BONPOCHI-CTUMYJIBI IIPU
TECTUPOBAHUN MHOXECTBEHHOI'O UHTEJIJIEKTA.

5. O6cyxaeHWe NonyyYeHHbIX pe3ynLTaToB

[MpuBeneHHbBIC PE3yNbTAThl HCCICIOBAHUS KOPPEISIIUN MCUXO0(PU3NOTOTHICCKUX
peakiuil cieayeT CYUTaTh JOCTOBEPHBIMHU, TaK KAK OHHU MPAKTHUYCCKH COBIIAJIAIOT
Ha JIByX HE3aBHCHMBIX BBIOOPKaX B HECKOJBKO COTEH MPOTECTUPOBAHHBIX HCIIBITY-
eMBbIX. B X0Jie IpOBEICHHBIX HCCIICIOBaHMI ObllIa yCTAHOBICHA JOMOJHUTEIIbHAS
3aKOHOMEPHOCTh: 4YeM 00jIee MOHOJUTHOMN SIBJISICTCSI BBIOOPKA B TPYIINE IO COCTAaBY
HCIIBITYEMBIX, TeM OoJiee sSpKasi BEIPAXKCHHOCTD JIMIUPYIONIUX THUIIOB WHTEIIICKTa
HaOoAaeTes B pe3ynbTupyomem npoduie MU mis rpynnel. Hanpumep, nenenue
CTYIEHTOB Tpynmsl 161 Ha TBOCYHHUKOB (pHUC. 8) U OTIUIHUKOB (puc. 9) maeT pas-
JIMYHBIC BCAYIIUC NHTCJUICKTDBI IJId YKa3aHHBIX I'PYIIII.

100,0 % Final'
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Puc. 8. OB NpodnIib MHOXECTBEHHOTO MHTESIEeKTa B rpynne ABOEYHUKOB
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100,0 % Final'
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A ET LM BM VS NL BK MR AS VL AB IE
Puc. 9. O6wwmii Npodurib MHOXXECTBEHHOTO MHTENMEKTA B rpynne OTINYHUKOB

CooTBeTCTBEHHO, O0BEANHEHNE B OJHY TPYIITy JIOAEH ¢ pPa3InYHBIMU CIIOCO0-
HOCTSIMH U UHTEPECaMH B JKHU3HH MPUBOJIUT K BHIPABHUBAHUIO OOIICH CTATUCTHKU
1 MOJTyY€HUE PaBHOMEPHOTO 3aKOHA pacIpeieIeHHs TUIIOB MHOKECTBEHHOI'O HHTE-
JIEKTa, PACCUNTAHHOTO 1O OO0JIBIION rpymniie pa3HbIX jroneil. [loaydyennas 3akoHoMep-
HOCTB JIOCTaTOYHO Ba)KHA M MOKET OBITh MCII0JIb30BaHa Ul IPOBEPKU aI€KBATHOCTU
BOIIPOCOB-CTUMYJIOB, MPEABABISAEMBIX I TecTupoBaHus. Hanpumep, ecinu mocie
MPOBEPKH LIMPOKOH BBIOOPKH BBISICHSETCS, YTO OAMH THUI MHTEJUICKTA SIBISICTCS
JUAUPYIOIIMM, TO CKOPEE BCErO 3TO CBSI3aHO C HEKOPPEKTHBIM 3alaHMEM CTUMYJIOB,
OTBEYAIOIINX 32 JIMJUPYIOMINI THII MHTENJIEKTa. AHAJOTUYHAs CUTyalus oOHapy-
KHUJIach B MEPBOM BepcUM ONMpocHHKa [15], koraa B OONBIIMHCTBE Pa3IUYHBIX TPYIIT
muauposai [Ipupoauslii uTemIekT. ToMbKO MOCHIE KOPPEKLMH BOIPOCOB-CTUMYJIOB,
HaIpaBJeHHBIX Ha BBIABICHHE MIPUPOTHOTO MHTEIUIEKTA, OTHOCUTENHHOE 3HAUCHUE
MPUPOIHOTO MHTEIUIeKTa B mpoduine MU BepHyIoCh B HOpMallbHOE COCTOSIHUE H T1e-
pecTano UMeTh JIMAUPYIolIee 3HaYeHnEe B HETPO(QUIBHBIX TPyIIIax.

[Ipennmoxennas B maHHON pabore HOBas Gopmyna (3) musa onpenenerus [1OC
C Yy4eTOM OTKIIOHEHHs OT OOILEro IMEeHTpPa TSHKECTH MoKa3aia, B MPHUHIINIE, 0KHUIa-
eMBIl pe3yibTaT B BUJAE MOBBILICHUS 3HAYCHUH KOd(PPHUIMEHTOB 00paTHOU Koppe-
JSIUM MEXKY TICUX0(U3HOJOTHUECKUMH PEakUsIMU Ha yAaJCHHbIE BO BPEMEHH, HO
CXOJHBIE TT0 CMBICITY BOIIPOCHI CTHUMYJIBI, IprBeieHHbIe Ha pucyHke 11 (c. 121 nacr.
u3a.). OnHako, popmyna (3) okazanack Majio 3(pQeKTUBHOM AN BBISIBICHUSI KOppe-
JSOUA MEXTy OMM3KMMHU 10 BpeMeHH peakuusiMu (puc. 8, puc. 11), B 3ToM ciryuae
LIEHTPOBKA Pe3yJIbTaTa BHOCUT OOJIBILYIO MOTPEIIHOCTh B onpeaenenue I[IDC.

[Ipenpinymue arropuTMsl pacdeTa Mpeanoiaraiyi, 4To OCHOBHOE BO3/eiCcTBUE
Ha HMCHBITYEMOTO0 OKa3blBA€T MMEHHO CTHMYJ, a OCTAJIbHBIMH BO3JCHCTBUIMHU
MOXKHO TIpeHeOpedb. CrenoBaTebHO, 3HAUYNTEbHOE BIUsSHUE Ha u3MeHeHne [1DC
OKa3bIBaeT HE TOJBKO CTUMYJ, HO M yJAJIEHHOCTHh TeKyero 3HadeHus [1DC ot
HOPMaJIbHOTO 3HAYECHHSI, COOTBETCTBYIOIIEI0 HHTEIPAILHOMY WJIH IEHTPAIHLHOMY
cocrosiauto [1OC. Takum oOpazom, usmernenue [1OC Bo BpeMs TeCTUPOBaHUS OMpe-
JeNseTCsl IByMs OCHOBHBIMHU JEHCTBYIOIUMMHU (PAKTOpPaMH, NEPBBIM U3 KOTOPBIX
SIBIISIETCS] IPEABSBISIEMBI CTUMYJI, @ BTOPHIM ()aKTOPOM SIBIISIETCS PaBHOBECHAs
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ncuxo(u3noIornuecKkasl Cuiia, HalmpaBJICHHAs Ha BO3BpAlllCcHUE B HOPMAaIbHOE
(nenTpanbHOe) cocrosaue. ClenoBaTeNbHO, IS ONPEIeIICHUs BEIMYNHBI BO3EH-
CTBUS CTHMYJIa Ha UCIBITYyeMOTO Hambojiee HHPOPMATUBHBIM SIBIISICTCS BEKTOP OT
LIEHTPAJIILHOTO COCTOSIHUSI B TEKyIllee, a He BEKTOp, coenunstomuii Texymee [1OC
¢ npeapiaymmM. [IpakTrueckas 3amava onpeaeneHus] peakiiud Ha CTUMYJT CBOJTUTCS
K 3a7laue W3 MEXaHWKH C BO3JIEWCTBHEM JBYX CHJ Ha HICATBHBIN O0OBEKT mepemMe-
menus. OgHaKo, dTa Ha MEePBBIN B3I JoruyHas moaens u3Mmenenus [1DC (3) mo-
Ka3ajla MCHEE 3HaYMMBIC PE3yJIbTaThl KOPPEISALUU B PEAKIIMU OTBETOB HAa COCEIHUE
BOIIPOCHI, YTO TPeOyeT MPOBEACHUS JOTOTHUTEIHHBIX UCCIEIOBAHUIN W BBISICHEHUE
MIPUYUH JAaHHOTO SIBIICHUs. BeposiTHO, yIpoIeHHass MOIeNb 10 BO3ICHCTBUIO JBYX
cun Ha u3meHenue [1OC (ctumyna u perynsiunu GU3N0IOrHYECKOro PaBHOBECHS) HE
YYHTHIBAET JOTOJIHUTENbHBIE (DU3HOIOTHYeCKHe 0COOCHHOCTH YeoBeka. [lpumepHo
TaK Xe hJeandbHas MeXaHMYecKas CHCTeMa OTIMYAeTCs OT pealbHOW, BKIIOYAIOMICH
CHJTy TPEHUS, HHEPLHUIO 00BEKTA U APYTHE JOMOTHUTENbHBIC (DaKTOPHI.

[IpakTryecku WACHTUYHBIC KOPPEISIMOHHBIC TUCTOTpaMMbl (puc. 4 u puc. 5),
nosrydeHHsie o Gopmyrnam (1) u (2), MoryT uMeTh cienylomiee noscHenue. Hamom-
HUM, 91O pe3yabpTaT [IDC, momygaemsrii o Gopmyne (1), ompenenseTcs: IpakTHIeCKH
TOJIBKO MH(OPMAIMOHHON COCTAaBIISOIIECH, a pe3ynbTaT Gopmylisl (2) ompenenser-
Csl IBYMsI HE3aBUCHUMBIMH COCTABISIONIMMU: WH(HOOPMAIIMOHHON B SHEPTeTUYECKOMH.
[Ipu 5TOM, Kak mokasayia CTaTUCTHKA, 7151 OOJIBIINHCTBA NCIIBITYEMBIX HAOII0AaIach
oOpaTHasi KOppeJsanus MEXKAy napameTpaMu WH(GOpMalUs U SHEPTUsl B Mpoliecce
peaKIu Ha MpeabsBIsieMble BOIIPOCH], a B 3TOM ciyuae, usmenenus [1OC, onpene-
nsembre o popmysie (2), OyayT anamorndasl popmyiie (1), Tak Kak H3MEHEHHS dHEP-
ruv 1 uHGopmanmuu 0epyTcs ¢ MPOTUBOMOIOKHBIMU 3HAKaMU. [IpaKTHYECKH B 3TOM
cinydae, pe3ynbTaThl pacyera [IOC mo dopmynam (1) u (2) oka3pIBatOTCS CHIBHO
KOPpEIUPOBaHBI MEXKITY CO00M, KOAD(DUITUEHT KOPPEISAIUU MEXKTy HUIMH COCTABIISICT
0,89, 4T0 MOTWYHO, TaK Kak MPHU OTPUIATEILHON KOPPESAIUU MEXIY apaMmeTpamMmu
I-E, pacuersr o popmynam (1) u (2) JOTKHBI HMETh MOJIOKHUTEITBHOIO KOPPEISIIHIO
MEXJTy COOOM.

Ecmm 651 B TpymIIIax NCIIBITYEMBIX HE HA0JTI0IAI0Ch MPEOOITamaromieit o0paTHo# Kop-
pensiun Mex Iy mapameTpamu [-E, To KoppemsImoHHbIe THCTOTPAaMMBI, PACCUUTAHHBIE
o hopmynam (1) u (2), Moriu Obl CYIIIECTBEHHO pasinuaThbes. Jlanee Mbl moctapaeMcst
OTBETUTH Ha BOTIPOC — TI0YEMY KOppeAIs mapaMeTpoB I-E Obla mpenMyIecTBeHHO
OTPHILIATEIILHOM, XOTSI U3BECTHO, YTO B HEKOTOPBIX CIIyYasiX OHA MOXKET OBITh OJIM3KOI
K HYJIIO WIK noJoxuTenbHa. Kak y)xe roBopuiiocs panee, B JaHHOM paboTe nmpuBese-
HBI PE3YJIBTaThl TECTUPOBAHUS TIEPBOKYPCHUKOB, KOTOPBIE ONACAJIICh, YTO PE3YJIbTaThI
TECTHPOBAHHUS MOTYT ITOBJIMATH HAa MX OTYHCIICHUE. TaKoe CUXO0JIOTHYECKOe TaBIICHHE
caMoro Iporecca TeCTHPOBaHUS 0€3yCIOBHO OKa3bIBAIO ONpPENEICHHOE BIUsSHHUE Ha
[I®C ucneiTyembix. s cpaBHEHUS HUXKE MPUBOIASTCS PE3YIbTATHl TECTUPOBAHUS
MpernoaaBaTess, KOTOphId a0CONIOTHO HE omacajcs 3a pe3yibTaT TeCTUPOBAHUS,
a Hao0OPOT MPOSBIISAT UHTEPEC M MO3UTHBHOE OTHOIIEHHUE B MOIYYEHUH PE3yIbTaTOB
tectupoBanus. Ha pucynke 10 mpuBeneHa 3aBUCUMOCTh U3MEHEHUs mapameTpoB [-E
BO BpeMsl TECTUPOBAHUsI, a Ha pUCcyHKe 11 mpuBeneHa KOppensIuoHHas THCTOTPaMMa
Mexy napamerpamu [-E ipu oTBeTe Ha Kaxablid BOPOC.
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Pwuc. 11. lNprmep ructorpammbl koadhduumeHTa koppenauumn mexagy napamerpamm |-E
ANs VHOMBMAYaNbHOro TeCTUPOBaHNSA NpenogasaTens

[IpuBeneHHbBIC pe3ynbTaThl MOXHO 00OCHOBATh HECKOJILKO HEOXKHUIAHHBIM 00pa-
30M, HUCIOJIb30BaB TIOHSATHSI HHTPOBEPCHH U IKCTPaBepCUU, BBeJeHHbIe IOHroM mipu-
mepHuo 100 et Hazax [22]. FOuT pasmensn atu [IOC mpeskae Bcero mo HanpaBJICHHIO
IBIKeHMs dHepruu [22]. Jlonroe BpeMs Takoe MPEANON0KEHUE OCTaBATIOCh B BUIC
TUIOTE3bI M KaXK/IbIi IICUXO0JIOT, B TOM 4Yucie apTroputeTHbie (AlizeHk [23], Jleonrapn
[24]), ucmonb30Ball TEPMHUHBI YKCTPABEPCHH W HHTPOBEPCHH JOCTATOYHO TPOU3-
BOJILHO, BKJIQJBIBAsI CBOM COOCTBEHHBIN CMBICI B JAHHBIC TIOHSTHS, HE oOparasi BHU-
MaHHS Ha TeHHANbHOE MpeAnonoxkenue KOHra o pa3nuuHoM HampaBlICHUU YHEPTHHU
y 4eJIOBEKa B OKCTPABEPTHOM M MHTPOBEPTHOM cOCTOsTHMH. OHAKO, MPOBEACHHBIC
9KCIIEPUMEHTHI TTO3BOJISIOT Y€TKO MaTeMaTHIeCKH pasenuTs aBa 3Tux [IDC, umeHHo
110 HAIPAaBJICHHOCTH IBIDKCHUS dHEPTrUu. B Takom ciydae, HHTPOBEPTHBIM CIIETyET
HaszpBaTh [IDC, B KOTOPOM TIpH PEaKIMU Ha MPEIbIBISCMbIC TPOTHBOIIOIOKHBIC
0 CMBICTTY CTHMYJTBI (TO3UTHBHBIA W HETATUBHBINA JIJISI UCIIBITYEMOTO) HAaOII01aeTCs
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OTpHLIATENIbHAS KOPPEJSILUS MEXTy YHEPreTHIeCKUMHU U MH()OPMAIIMOHHBIMH Tapa-
MeTpaMH UCHBITyeMOro. COOTBETCTBEHHO DKCTPABEPTHBIM ciieyeT HasbiBaTh [1DC,
B KOTOPOM TIPH PEAKITUH Ha MPEABABISEMbIE IIPOTUBOTIOIOKHBIE TI0 CMBICITY CTUMYJIBI
HaOJI01aeTCsl TOJIOKUTENbHAS KOPPEISILHS MEXKy SHEpreTHYeCKUMHU 1 WHPOpMAaLHU-
OHHBIMH ITapaMeTPaMU UCHBITYEMOT0. B IpOBEIEHHBIX TECTUPOBAHUAX OKa3bIBAEMOE
Ha CTYJEHTOB IICUXOJIOTMYECKOE NAaBIEHUE CO3AI0 TPEAIOCEUIKH UIsl HX MaCCOBOTO
WHTPOBEPTHOTO TMOBEJEHHS, B TO BpeMs KakK IMpernojaaBaTeb, 3aUHTEPECOBAHHBIN
B COTPYAHUYECTBE, MPOSBUI ce0sl KaK IKCTPaBEPT.

Cremyromuii BOIIPOC — HACKOJBKO CHCIIAHHBIC BBIBOJIBI MPUMEHUMBI JJIST IPYTHX
BApUAHTOB MCUXO(DHU3UOIOTUYECKUX TECTUPOBAHMM, HAIPUMEp, IPHU MPOBEICHUU
WHTEPBBIO U JIETEKIIMH JDKU, TAKKE OCTACTCs OTKPBITHIM. [lomydeHHbIe pe3yabTaThl
TTO3BOJISIIOT HANESITHCSA, UYTO C MX MMOMOIIBIO MOTYUHTCS CACIATh MCUXO(U3UOIOTH-
YECKYHO JICTEKI[MIO JDKU 00Jiee HaydHO 00OCHOBAHHOM U MPAKTUYCCKHU IPUMEHUMOM.
besycnoBHO, 3aMaHYMBO HCIOJIB30BAaTh MOJYUYCHHBIC PE3yJIbTATHl I PA3IUYHBIX
IICUXOJIOTHYECKUX M MCUXO(PHU3NOJOTHISCKAX TECTUPOBAHUM, HAIIPaBICHHBIX Ha
BBIABJIICHUC ITOTCHIMAJIIBHBIX JTUYHOCTHBIX Ka4dYC€CTB, HaHpI/IMep, LIe.HOBe‘-IeCKOI‘/'I
BapuabenbHOCTH [25], a TakKe MPOBEICHUS MHTEPBBIO MO0 (UKCUPOBAHHBIM WU
M3MEHSIEMBIM ONPOCHUKAM, HAMPUMED, IJIS MIPOBEPKH JIOSUIBHOCTH WIIH BBISBICHUS
MTOTEHITHATBHBIX TTOCOOHUKOB TEPPOPHU3MA.

He uckmroueno, uro uccneayemast Metoauka oreHku uzMenenus [1OC B koopau-
HaTax HH(QOpMAIUsI-IHEPTUS MOKET CTaTh 0a30BOW MPH JTOOBIX TCUXO(U3UOIOTH-
YECKHX TECTHPOBAHMUIX M HMMEHHO HampaBlIeHHE TiepeMenieHus Bekropa I1DC Gomee
06’beKTI/IBHO HpeI[CTaBJBIeT peaKuH}o PICHI)ITyeMOFO Ha CTI/IMy.]'I, YeM OTHOCHUTCIIBHO
CyOBEKTUBHOE MO3UTUBHOE WJIM HETAaTUBHOE BOCIIPUSITHE CTUMYJIA.

BbiBoabl

[IpuBenenHbIe TPUMEPBI, IPH BCEH CBOEH Ka)KyILEHCsl MaTeMaTHYECKOM OTBIICUEH-
HOCTH, TTO3BOJISIIOT ClIEJIaTh COBEPLICHHO KOHKPETHBIE IPAKTUYECKUE BBIBOABIL:

1. 3aBUCHUMOCTD MEXJy WHOOPMAIIMOHHBIMA U YHEPTETUYECKUMH XapaKTepH-
CTHUKaMHU YeJIOBEKa, ompeesseMasl ¢ MOMOLIbI0 TEXHOJIOTHH BUOPOU300paxKeHMs,
MO3BOJIAET JOCTATOYHO TOYHO OLEHUTHh u3MeHeHus [IDPC denoBeka u onpeneanTb
COBOKYITHOCTh TICHXO()H3UOIOTHYECKUX XapaKTEPUCTHK UCIIBITYEMOTO.

2. [IpeanoskeHHas METOIMKA ONPE/IEIIEHNS] HHTPOBEPTHOCTH-IKCTPABEPTHOCTH 110
KOHTPOJIIO HAlpPaBICHHUS W3MEHEHUS SHEPTUU MPH MPEIbSIBICHUN OMIO3ULMOHHBIX
CTHMYJIOB IIO3BOJIHUT O0Jsiee OOBEKTUBHO OLICHUBATh AAHHBINA MapaMeTp AJs KaxX10To
4eJIOBEKA.

3. Usmenenne [1OC onpeneneHHbIX rpynl UCIBITYEMbIX BO BPEMSI TECTHPOBAHMUS
MU ¢ npenbsiBIeHHEM 3HAUYUMBIX ONIO3UIMOHHBIX CTHUMYJIOB MMEET NpeuMyIie-
CTBEHHO 0OpaTHYIO KOPPEJSIIHIO MKy mapameTpamMu nHpopmanus-sueprus (I-E)
Y TIPOMCXOAMT MO 3aKOHY, OJM3KOMY K TPEACTaBICHHOMY Ha PUCYHKE 3a.

4. Usmenenue IIOC Bo BpeMms TectupoBaHus MU ¢ mpenbsiBlieHUEM OIIIO-
3UINMOHHBIX CTHUMYJIOB MOXKET OBITh omucaHo ¢opmyisoi (1) (¢ mpuopureTom
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nH(GOPMaLMOHHON cocTaBistouiei) u popmyinoit (2) (c paBHOH 3HAYMMOCTBIO WH-
(hopManmoHHOH U HEpreTuyecKoi cocranisromux). Pacuer [1OC, mpoBeneHHBIH 110
tdhopmymam (1) u (2), MOKa3pIBAET MOCTATOYHO OJNIM3KHE pe3yibTaThl. [Ipeamnonoxu-
TenbHO, hopmyda (1) uMeeT GoJee MUPOKOe MPUMEHEHHE U MTO3BOJISIET XapaKTepH30-
BaTh JIIOACH C pa3IMUHON TUIIOJIOTHEH JIMYHOCTH.

5. JIuHEeWHO-0NMO3UIIMOHHBI METOJI ONMpOoca MO3BOJSIET MOAJAEPKUBATH HOP-
ManbsHOe [IPC ucneiTyeMoro yenoBeka B KBa3MCTAIIMOHAPHOM COCTOSTHUH, TaK Kak
Ka)kJas mapa NpOTHUBOIOJIOKHBIX CTUMYJIOB CMEIIAET COCTOSIHUE UCTIBITYEMOIO OT-
HOCHUTEJIBHO MHTErPAJIBHOTO LEHTPA B JIEBBIM BEPXHUN WM NMpaBblidi HUKHUI yroi
B BBIOpaHHBIX oCsax [-E. HeoOXoquMoCTh BKITIOUEHUS B ONMPOCHUK HEHTPAIBHBIX BO-
MPOCOB BHI3BIBACT COMHEHUE, Tak Kak cMmeimenue [IDC oT HeHTpaabHBIX BOIIPOCOB
NPUBOAUT K HempeackazyeMoMy caBury [1OC u HeonpeaeeHHOCTH, UTO 3aTPyAHSIET
anroputMudeckuit ananu3 [IOP Ha onmo3unroHHbIE BOTIPOCHI.

6. IlpaBunbHoe monnmanue usmeneHus [1OC npu npeabsSBIeHUH CTUMYJIIOB T10-
3BOJIMT PELIUTH HIMPOKHUI KPYT BONIPOCOB MPH MPOBEECHUH MPAKTUUECKUX TECTUPOBA-
HUM, TaK KaK OTKJIOHEHHE OT CTATUCTUUYECKUX 3aBUCUMOCTEN MOKET paccCMaTpUBATh-
sl KaKk aHOMaJIbHOE SIBIIGHUE, HAIIPUMEP, MOTBITKA CKPBITh HH(OPMAIUIO TN YHTH OT
orBeTa. KoHEUHO, KaX/1bIil KOHKPETHBIN CcITydail I0OJKEH paccCMaTpUBaThCs OTAEIBHO,
BO3MO’KHBI €JUHUYHBIE OTKIIOHEHUS, CBSI3AHHbBIEC CO CIyYalHBIMU UJIM METOJUYECKHU-
MH IOI'PEIHOCTSIMU.

7. llpoBenennas paboTa SBISIETCS CYNICCTBEHHBIM IIaroM K pa3paboTKe MeTo-
JUKY TIPOBEJEHHUS ONTUMAJIBHOTO TECTHpOBaHMs. PaccMOTpEHHBIN YacTHBIN cirydait
ONIIO3UIMOHHOI'O0 TECTUPOBAHUS MO3BOJIMJI YCTAHOBUTH CTATUCTUYECKYIO B3aHMO-
CBSI3b MEXTY IPEIBSIBIIEMbIMUA CTUMYJIAMH U OITPEJIEIIEHHBIM 3aKOHOM TIepeMeIeHUs
[1OC. Bribpannas nHPOpPMAIIMOHHO-IHEPreTHYECKas IIKana A XapaKTePUCTHKU
[N®C noxazana cBoro 3(h(HEKTHBHOCTh U aJIEKBATHOCTh OTCIECKUBAHUS JakKe HE3Ha-
quTeNbHBIX W3MeHeHuH [IDC ucmpITyeMOTo YeIoBeKa.
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In the first monograph about vibraimage [1] were proposed the several versions of
the vibraimage technology appearance, despite the fact that it happened not so long
time ago (about 20 years ago), it is difficult for me to choose the main version of the
development events, too many actions and knowledge underlies on the vibraimage
technology. The technology developed gradually, the term vibraimage appeared only
3 years after the appearance of the very first vibraimages. Looking back to vibraimage
history I did the main conclusion that the vibraimage technology could not have
appeared earlier than in the 90s of the last century, when the development of tech and
IT provided the required hardware (webcams and PC for real time image processing),
although the theoretical background of the vibraimage technology was created long
before this time.

I think that the famous Soviet physiologist Nikolai Bernstein, who used the
recording of films for human motion analysis, approached quite enough to create
a similar technology, and made a paradoxical conclusion about the discreteness
of motions in the 20s of the 20th century [2]. Konrad Lorenz, observing the reflex
movements of animals in the 60s of the last century, established that the frequency
of movements is proportional to the level of aggression [3], and could also invent
the vibraimage technology. Just like Mira-Y-Lopez around the same time (in the
middle of 20 century), developed a myokinetic technique that practically determines
a person's psychophysiological state by analyzing his movements [4] and is using
now for psychophysiological testing. But only the appearance of relatively powerful
personal computers allowed to process live video with the required resolution and
frame rate in real time, which is the technical basis of the technology of vibraimage.
The remaining factors are subjective in nature and the coincidence of experience in
the development of photonic systems with biometric research and developments as the
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presence of my aggressive cocker spaniel certainly helped me to combine the various
components in one technology. But after Freud [5] we know that nothing happens
accidentally in the world, there are no words that are accidentally said, a person does
not have random movements and it's no accident that the technology of vibraimage
appeared in Russia.

The most of the applications of vibraimage technology are aimed at the study of
the psychophysiological state (PPS) of a person, therefore ELSYS’ team, which has
basically a technical education, is forced to engage not only in its technical work, but
operate in the fields of medicine, physiology and psychology. Such problems did not
stop the outstanding scientists of past years, who without knowing it, laid the theoretical
foundations of the vibraimage technology.

Over the past time I was interested to see how obtained by the new system practical
results for the first time in the 21-st century, were predicted and described by the
brilliant scientists of the past, whom I consider necessary to list by name, beginning
from the great Ancient Greek philosopher and scientist Aristotle, who claimed that
life is a movement. | cannot describe in this article the contribution of each from the
great scientists to the vibraimage technology, especially since this has already been
done, I just cite references to the work of scientists and related work on vibraimage
technology. Including I. M. Sechenov [6, 1], Charles Darwin [7, 1], L. P. Pavlov [8, 9],
Sigmund Freud [5, 10], Carl Jung [10, 6], N. A. Bernstein [2, 1], Norbert Wiener [11, 5],
Conrad Lorentz [3, 1], Mira-i-Lopez [4, 1], Howard Gardner [12, 6].

Unfortunately, the modern science has a predominantly narrow specialization, and
it is difficult for me to call the names of modern scientists who are able to combine
completely different scientific directions in a one technology.

Therefore, many developments have to be done by ELSYS team, which would be
absolutely ineffective, if the vibraimage technology did not have scientific supporters
and partners from all the world that would make significant progress in such areas as
mathematics, medicine, physiology and psychology, as well as providing substantial
support in commercialization of vibraimage technology and the developments of new
applications. The technical base of vibraimage technology is simple frame difference
accumulation [13] and physiological base of vibraimage technology is vestibule-
emotional reflex discovered by ELSYS team [14].

In order to analyze the future of vibraimage technologys, it is necessary to objectively
evaluate its advantages and disadvantages, as well as the differences between
vibraimage technology and other similar technologies for assessment or measurement
of the psychophysiological state parameters of a person.

What is the main advantage of vibraimage technology over the other technologies
of psychophysiological detection or, more accurately, assessments of a person’s
psychophysiological state?

First of all, in an unlimited amount of input information about the object of
investigation. This allows vibraimage team to constantly increase the power of
software processing and add new algorithms simultaneously with the technical progress
evolution, increasing the power of processors and improving the quality of television
cameras.
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Constant increase of program processing opens practically infinite possibilities on
development of new applications of vibraimage systems and the received scientific
results of a psychophysiological state of the person investigation allow to consider
a new level for physical and information psychophysiological processes occurring in
a person.

The main problem of vibraimage technology is a large number of feedbacks
between the elements used and a large number of internal settings that depend on these
links and external conditions.

To clarify these advantages and disadvantages, let’s consider the structure diagram
of the vibraimage technology, shown in the figure.

System Base
Video PC Psychology | Physiology
HW HW
A A A
Ambient (¢ Vibraimage |
Condition Fexson
Settings Processing
7y
v
> Applications <

Security | Psychology HR Mobile

Fig. Structural scheme of the vibraimage technology

In fact, the vibraimage technology includes only two internal modules — Settings
and Processing and the further development of technology is based on the development
and modernization of these modules. Of course, every global module indicated on the
said figure includes a lot of local modules with a lot of feedbacks between these local
modules.

However, the development of these modules should be based on the development
and understanding of the System Base and Applications modules, which is not an easy
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task, since the System Base includes not only different hardware (Video and PC), but
also the understanding of separate psychological and physiological processes, occurring
in the object of investigation. Of course, it may seem to somebody that combining
hardware modules and human characteristics like Psychology and Physiology into one
group (System base) is not correct, but for vibraimage technology, both components
are equally important and give equivalent information.

In addition, the Ambient Conditions module always affect to the captured video
information and the real vibraimage always differs from the ideal one also because the
ambient conditions. The vibraimage captures information about the micromovements
of the investigated object and any influence of ambient conditions or hardware noise
can distort the analyzing information. Thus, the development of new applications and
successful distribution of vibraimage systems in the world is possible only by taking
into account the above factors, modules and feedbacks.

These features make certain requirements for local partners of ELSYS Corp, that
promote vibraimage technology and vibraimage systems around the world. First of
all, it is desirable to constantly train and retrain technical personnel who install and
configure vibraimage systems at the facilities of the end user, because of constant
upgrades of vibraimage programs and regular appearance of a new products and
applications.

I hope that this first scientific and technical conference on vibraimage technology
with reports, information exchange and discussions will help to increase the level of its
participants and to move development of vibraimage technology throughout the world.

I express my respect and gratitude to all the participants and partners who provided
the materials of their research at this conference.

With all discussed advantages and disadvantages, at present, the vibraimage
technology is the most famous and the most effective in the world technology of
psychophysiological detection and our global task is to achieve wide application of
vibraimage technology for solving practical and scientific problems facing humanity.
A more accurate and reliable measurement of the person's psychophysiological state
will significantly change the world of the future!
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Introduction

Vibralmage systems are based on vibraimage technology [1]. It is intended for
psychophysiological parameters monitoring and detection, emotion recognition,
lie detection, monitoring of person physiological parameters, analyze and research
of psychophysiological state of person (PPS), suspicious person detection in real
time. Evaluation of human psycho-emotional state of person is needed in all areas
related to human activities. The system will be useful for consumers of products
or services, workers, employers, researchers of human psychology, sociology,
medicine, etc. There are many variants of vibraimage technology application.
Some versions (medium, lite) are developed for specific applications, for example,
Aggression VI allows to record, save and research the influence of various factors
on the aggressiveness of the tested person. Lite versions are similar in structure and
can be purchased in one VibraLite package. In other hand, for example, detection
of deception can be used both for interrogation in the police, in the lending, in a job
interviewing. In this case, the evaluation of the psychophysiological response to the
stimuli requires more experience with the Vibralmage system from the interviewer,
however, for example, it does not require knowledge of how the Vibralmage system
works with the electroencephalograph. Middle version VibraLie was developed for
lie detection Also there are middle versions combined other large application areas:
VibraMed for measurement PPS of 1 person in quasi-stationary state, VibraStaff for
psychophysiological diagnostics and psychological researches of human operators
before the work shift, VibraMid for object’s security, VibraMI for determining the area
of the leading human abilities etc. Professional version VibralmagePRO [2] includes
all functions medium and lite versions that allows you to carry out any research related
to vibraimage technology.
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Features of the application Vibralmage systems define the specifics of the program,
and, accordingly, the description for it. So descriptions of VibraStat programs for
statistical processing of Vibralmage results and descriptions for mobile versions of
programs differ from other.

Description structure of middle versions

The structure of all information answers the following questions, grouped generally
at the following way:
1. Introduction, system requirements
What are basic theories for program?
What is the program for?
What are the requirements for a video, a camera, a computer, a net?
What does the system consist of?
2. Installation and first start of program
How to install a program?
How to activate?
How to reinstall?
How to set up camera?
3. Menu and toolbars
What does the multifunction window consist of?
What do the items, buttons in the main menu mean?
4. Basic principles of operating
5. How to save and analyze results?
How does the file with the results look like?
Where is it stored? how to open?
What do the charts and tables mean?
6. Warranty

Further description’s structure will be showed on middle version’s description of
VibraMI (version 10.0) [3].

At the first part of all middle version’s descriptions in the introduction links on
basic theories for program are given. For VibraMI system this is the vibraimage
technology, the theory of the vestibular-emotional reflex and the extended theory
multiple intelligence by G. Gardner.

After a short introduction, a subsection with the purpose of the system is given.
That lists the main tasks can be solved with this program. For example, one of the tasks
for VibraMlI is profiling and disclosure of the personal characteristics.

The next subsection is the characteristics of the system, which include the
requirements for the camera, the computer, the network, the installed software for the
correct operation. So for the camera, the frame rate is at least 30 frames per second and
the noise level is less than 0.1 bit. To process the results of the program, you must have
installed Microsoft Office Excel 2010 or later.

In section “Package content” all the system elements necessary for operation are
described, including software and hardware, a security key.
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The following section provides step-by-step instructions for installing the program,
activating and reinstalling to another computer. For medium versions, it is possible to
activate the program in DEMO mode 5 times. At the end of this section, you will find
information about setting of camera at the first start of program. Setting a camera is one
of the most difficult elements of operating with the system. To simplify this procedure,
a column “Quality” was introduced in the latest versions of the programs, displayed the
quality of the image during the testing.

The third section is devoted to a detailed description of the assignments of the
segments of the main window, the items of the main menu and buttons on the toolbars.

The next section includes the basic principles of the system. For VibraMI, this
is a description of the types of multiple intelligence, the principles of calculating
conscious and unconscious response when answering questions.

After describing the basic principles there is a section with the results of the
measurement, the most informative charts with their brief analysis.

The last section in all descriptions provides information about the warranties and
responsibilities of the developer.

Description
of the professional version

The full version VibralmagePRO includes all possible variants of system operating
included in the medium versions and working with external devices. The possibilities
of customize setting in the professional version are much more than in the medium
versions. Accordingly, the main differences in the description of the full version
from the descriptions of the medium versions in a more detailed consideration of all
operation modes (section 4), the section of work with external devices (section 5), the
section of more general principles of the vibraimage technology.

Errors when operating
with system

Table 1 shows the most common errors when working with the VibralmagePRO
system and how to resolve them. Items related to the video settings are common to all
versions and cause the most difficulties for users.

Practical testing vibraimage system showed that real time control of three main
errors 1, 2, 3 is necessary and sufficient to ensure the required reliability of the PPT
results.

Table 1

Elimination method

Signs of inoperability Cause

Check the installation of

During the program
installing display error
message

The computer software is
not installed Microsoft. NET
FrameWork 2.0 and 3.x

the necessary software
(Description section 1.3.3.)
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Table 1 (continue)

Signs of inoperability

Cause

Elimination method

When you run the program
display “Security error”
message

Do not set the security key

Plug the dongle key into the
computer

Not installed dongle drivers
Installed driver dongle to
a different operating system

Install the security key driver
for your OS
(Description section 2.2.4.)

Expiry of your security key
period

For the extension of the
protection key period, contact
your dealer

After opening the VI
program Image area
is white

There are no connecting
camcorders or video
Selected the wrong camera
settings.

The video recorded codec
is not supported

Check the camera connection
to the computer.

In the “Settings” menu make
a selection of a video camera
or video file

(Description Section 2.4.)
Supporting Programs Amcap.
exe check the camcorder
operation

On the computer does not
install DirectX 9.0 software

Check the installation of
the necessary software
(Description section 1.3.3.)

After connecting the
camcorder to computer

the picture of it does not
transfer into the VI program

The VI program only uses
WDM compatible cameras
or IP cameras

Check the camera connection
to the computer.

it is recommended before

you start working with the VI
program check the camcorder
operation with use supporting
programs Amcap.exe

Check the connection of the
IP camera

(Description Section 5.3.)

The picture on the screen
is updated slowly

The computer is too busy.

After starting the VI program
the computer CPU loading
should not exceed 60%

Close unnecessary
applications on your
computer

Low input frame rate of the
video camera

Check the camera settings.
(Description Section 2.4.)
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Table 1 (continue)

Signs of inoperability

Cause

Elimination method

After starting the program
the working window are
missing or there are extra
windows

In the previous session
made changed program
working modes

The informational column,
make a selection of the
operating mode

(Description Section 3.5.7
page 115).

In the “View” menu close /
open the appropriate window
(Description Section 3.3.)

Appearance of the program
is different from the
“acquaintance”

In the previous session
made changed program
working modes

The informational column,
make a selection of the
operating mode
(Description Section 3.5.7
page 115).

Download to the program of
their own previously saved
system settings
(Description Section 3.2.1)

When the program is run
then continuously increases
the counter “Stream errors”

The video stream from the
camera is unstable and it
contains errors.

Replace the camera.
Check the connections and
settings of your camcorder
(Description Section 2.4)

Computer settings do not
meet the requirements.

Check the current
configuration of your
computer

(Description section 1.3.3.)

The input frame speed
from the camcorder is less
than 25 frames / sec (less
than 30 frames / sec in the
“lie detection” mode)

The computer is too busy

Check the current
configuration of your
computer

(Description section 1.3.3.).
Close unnecessary
applications on your
computer

The camcorder is not
suitable for the required
parameters

Replace the camera.
Check the connections and
settings of your camcorder
(Description Section 2.4)

The processing speed

of the frame in the “Fast
processing” field does not
match the speed of the input
frame

The computer is too busy
Computer settings do not
meet the requirements

Close unnecessary
applications on your
computer.

Check the current
configuration of your
computer

(Description section 1.3.3.)
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Table 1 (continue)

Signs of inoperability

Cause

Elimination method

The processing speed

of the frame in the “base
processing” field of
information column at least
5 frames / sec

The computer is too busy.
Computer settings do not
meet the requirements

Close unnecessary
applications on your
computer.

Check the current
configuration of your
computer

(Description section 1.3.3.)

When program operating
in the video image dark
horizontal stripes are visible

In camcorder settings does
not use the suppression of
flickering fluorescent lamps
mode

The video settings window
switch on “Flicker” mode
(Description Section 2.4.2.)

Micro or LD mode

When you have activated
the “quality test” mode
on the screen display the
message “Error 1”

The person size in the
frame image is too small

It is necessary to move the
person to the camera or
zZoom camera vice versa.
(Description section 2.4.5.)

Micro or LD mode

When you have activated
the “quality test” mode
on the screen display the
message “Error 2”

There is an increased noise
in the image

The reasons for the error may
be low light, incorrect camera
settings or the vibration of the
camera itself

(Description of the sections
245.,4.31)

Micro or LD mode

When you have activated
the “quality test” mode
on the screen display the
message “Error 3”

Too low speed of image
input from a camera to
a computer or network
transfer of video from
network cameras

Close unnecessary
applications on your
computer.

Replace the camera.
Check the connections and
settings of your camcorder
(Description Section 2.4
and 5.3)

When you start the video
recording does not record

Computer HDD disk is full

In the information column
of the program, determine
the video file size and the
amount of free disk space
(Description Section 3.5.8)

Macro mode

When operating in the
“Face detection” mode the
program is lacks the same
person several times

Invalid selected the
“Auto capture image” time

The informational column,
increase the time in the
“Auto capture image” field
(Description Section 3.5.7
page 113)

Macro mode

When operating in the
“Face detection” mode the
program is select person,
but the picture is not added
to the database

Invalid selected the
“Auto capture image” time

The informational column

in the “Auto capture image”
field, set a value other than 0
(Description Section 3.5.7
page 113)
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Table 1 (the end)

Signs of inoperability

Cause

Elimination method

Macro mode.

When operating in the
“Face detection” mode the
program is not allocated

a single person

The Inefficiency of the
installed face recognition
algorithm and / or algorithm
settings

Choose other algorithm for
face recognition
(Description Section 3.2.1).
Change the settings of the
current face recognition
algorithm

(Description Section 3.5.7
page 113)

Wrong place the camera
settings. The object of
observation must be
positioned frontally with

Change the camera position
relative to the object of
observation

respect to the camera and
to be available for analysis
for at least 3 seconds

(Description Section 4.2.2)

Conclusion

For correct work with the program it is necessary to understand the basic principles
of working with the Vibralmage system. If there is no possibility of training by
ELSYS Corp. it is necessary to read the description before using the program. Most
users of problems arise due to the incorrect configuration of the system in general,
and especially cameras. In the descriptions there is a special section on setting up the
camera. Also for the user the function “Quality test” which allows to automatically
determine the video quality and determine the nature of setup errors was created. In
descriptions there are answers to all the questions that may arise when working with
the system from installing the program, assigning buttons and menus to the modes of
operation and theoretical foundations of the program. Vibralmage system is difficult
only for unprepared users and requires the using of descriptions at work.

The main task of providers of vibraimage systems is to make the system extremely
simple for the end user's work. This task is absolutely realistic, but it is feasible only if
the installer or system vendor is well versed in the vibraimage technology and clearly
represents the task facing the end user of the vibraimage systems.
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Introduction

Though the fundamental works by Darwin and Sechenov (Darwin, 1872; Sechenov,
1965) still influence the development of the modern psychophysiology, in the last
150 years there has been made the minor progress in this field despite the significant
achievements in the human-based Physical and Medical studies. The major cause of such
a slow progress is that all the theoretical works anyhow focused on psychophysiological
processes (Wiener, 1961; Bernstein, 1967 and Lorenz, 1966) were detached from
the mainstream practical research (Backster, 1963; Baur, 2006; Cacioppo, 2007).
The vibraimage technology (Minkin & Shtam, 2008; Minkin & Nikolaenko, 2008;
Minkin & Nikolaenko, 2017; Minkin V. A., 2017) introduced in the late 20th century
and quickly developing now, attempts to combine the theoretical issues of general
psychophysiology with the practical results and studies. 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
(Minkin & Nikolaenko, 2008). One of the trends of development of the vibraimage
technology is the practical study of the human capabilities and construction of the
multiple intelligences profile. The concept of multiple intelligences (MI) introduced by
Gardner in 1983 (Gardner, 1983) allowed scientists to unite the theories of evolution
and multiple intelligences into the common system, and thereby objectively evaluate
various individual abilities. The extended theory of multiple intelligences proposed
by Minkin and Nikolaenko (Minkin & Nikolaenko, 2017) is based on the application
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of line-opposite questionnaires. The vibraimages are used to represent the changes in
the psychophysiological state of a person being tested in the information-energy axes
(Minkin, 2018). However, the most of the conclusions from the extended theory of
multiple intelligences are just made on the basis of hypotheses and assumptions since
the proof of each assumption requires the extensive analysis and many experiments.
One of such assumptions is the negative relationship, found in the most of experiments,
between the energy expenditure and information exchange among the physiological
systems during the line-opposite surveys. The current study is intended to investigate
this, the previously made, assumption (Minkin & Nikolaenko, 2017) in light of the
testing results and their statistical analysis.

Carl Jung about 100 years ago suggested terms introversion and extraversion as
one of main psychophysiological parameters (Jung, 1921) of human personality. Jung
divided these PPSs primarily based on the movement of energy (Jung, 1921). Jung
hypothesis supposed that energy consumption for extravert is directed out of a person
and energy consumption for introvert is directed inside a person. For a long time such
an assumption remained in the form of a hypothesis and all psychologists, including the
most influential ones (Eysenck, 1952; Leonhard, 1999) used the terms extraversion and
introversion rather freely, attributing their own meanings to these concepts and ignoring
Jung's original assumption of a different direction of the energy flow in a person in an
extraverted and introverted PPS.

The structure of the questionnaire for the MI testing developed in (Nikolaenko,
2018) implies the consequent presentation of questions of the conventionally opposite
sense (in what follows we will omit the word "conventionally") to estimate the
attribution of a person to each of the twelve types of MI. As the main measurable
parameters characterizing individual psychophysiological responses, we use the
parameters indicating the energy (consumed energy, E) and information (informational
exchange efficiency coefficient, I) components of the psychophysiological response
(Minkin & Nikolaenko, 2017; Minkin, 2018). Here, under the consumed energy, E, we
mean the physical energy measured in natural units of physical quantities, e.g. joule
or calorie. The information characteristic of a person is based on the classical concept
of information introduced by Shannon and Wiener for cybernetic systems (Shannon,
1948; Wiener, 1961), and the information efficiency indicates the ratio of information
transmitted into the physiological systems without loss, related to the total information
flow within the physiological systems (Minkin, 2018). It is natural to assume that
physical characteristics of the changes in these I-E parameters depend on the type of
the posed questions and presented stimuli.

1. Theoretical background

In testing the multiple intelligences, a respondent is presented with 24 opposite
questions-stimuli on the computer screen. The web camera installed on the same
computer registers the psychophysiological response when processing the micro
movements of the head with the use of the vibraimage technology (Minkin &
Nikolaenko, 2017).
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Negative correlation in the PPS changes between two neighboring questions-stimuli
primarily reflects the fact that the transition from one question to another increases
the information efficiency and decreases the consumed energy, or vice versa, the
information efficiency decreases, and the consumed energy increases. Schematically,
a typical changes in the PPS during the presentation of opposite questions-stimuli with
an inverse correlation between information-energy parameters is shown in Fig. 1. The
changes in the psychophysiological response when a dashed line depicts answering
the first question, and a solid line shows answering the second question. This
statistical dependence has a logical psychophysiological explanation: the presentation
of significant stimuli increases the energy exchange and during the pause after the
response, the PPS does not return to the initial state, but, possibly, slightly changes the
original direction of the PPS motion. When the person is answering the next question,
the PPS change occurs in the opposite direction while the negative correlation between
the I-E parameters is preserved.
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Fig. 1. Typical PPS changes during the Ml testing:
1a — Negative I-E correlation, 1b — Positive correlation, 1c — No correlation

We intentionally show and examine the changes in the PPS just by presenting a pair
of questions basing on the following considerations. The historical breakthrough and
increasing accuracy in the psychophysiological detection of deception are mainly due
to the Backster's concept of transition to comparative testing between close-in-time
control and relevant questions (Backster, 1963; Baur, 2006). Practical testing shows
that the fluctuation of the person’s PPS actually takes place with respect to a certain
center of gravity of particular individual PPS. This point the most correctly reflects the
average PPS of the person during the testing. Each presented stimulus tends to change
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this average PPS value in a certain direction, and the more significant the stimulus
is, the greater PPS change should be expected. Directions of the PPS changes are
described in the form of hypotheses in (Minkin & Nikolaenko, 2017; Minkin, 2018).
Presumably, opposite questions-stimuli should shift the PPS in opposite directions,
and this change should also take place regardless of the correctness of the equations
used for the calculation of the final PPS. In addition, the opposite questions-stimuli
approach allows us to constantly keep close to the PPS conventional center of gravity.
This point seems to be quite important since a significant shift from the PPS center of
gravity due to the presentation of unidirectional stimuli will lead to a situation where
the change in the PPS is not only determined by the next stimulus, but also by the
desire of the physiological systems to return the body to the normal state, close to the
PPS center of gravity. In this case, the response to the stimulus would be extremely
noisy and obscured by the natural physiological reaction of the body, and therefore
cannot be restored from the obtained dependence.

Fig. 1a shows an example with a correlation coefficient between the information-
energy parameters close to minus 1. Certainly, not all the pairs of questions-stimuli
and the corresponding psychophysiological responses have such clear graphical
structure as shown in Fig. la.

As the next explicit example, let us consider another graph of the possible type of
changes in PPS (shown in Fig. 1b), when the person is answering a pair of opposite
questions-stimuli, and explain what psychophysiological patterns characterize this
scenario. The graph in Fig. 1b shows that when the person is answering the first
question-stimulus, the values of both the information and energy parameters fall,
and during the answer to the second question-stimulus both of these parameters
increase. Hence, the correlation between the information-energy parameters is
positive and close to 1. Psychologically, this may be because the first question-
stimulus is unpleasant for the individual (his or her information state worsens), but at
the same time the question-stimulus does not cause the irritation and the consumed
energy also decreases. When the tested person is answering the second question-
stimulus, an opposite response is observed, this stimulus causes an improvement in
the psychological and information state and, at the same time, causes more energy
consumption.

The next example in Fig. 1c shows the dependence between the information-
energy parameters during the answering the opposite questions-stimuli in the
absence (or minimal) correlation between the specified parameters measured for the
total time of presentation of each question-stimulus in the pair. In this case, when
answering the first and second questions, the psychophysiological response of the
person demonstrates the multidirectional movement that includes time intervals with
both negative and positive correlation between the information-energy parameters,
and the duration of these time intervals is approximately equal. Therefore the total
correlation between [-E parameters during the presentation of each question in a pair
is close to zero.

In the examples of graphical representation of the changes in the psychophysiological
state (Figs. 1) as a result of answering the opposite questions-stimuli the return to the



JUNG WAS RIGHT. VIBRAIMAGE TECHNOLOGY PROVES THE DIFFERENT DIRECTIONS... 141

initial state occurs. In practice, this does not always happen. On the contrary, the
range of the I-E coordinates between the beginning of the first question and the end
of the answer to the second question can be quite big. This means that when one
only takes into account the state at the end of the question answer, the correlation
between [-E parameters can be either positive or negative. However, in an ideal
case (or at the large sample size), at presenting pairs of opposite questions-stimuli
the range turns out to be significantly less than when pairs of differently directed
questions are presented. In the case when neutral questions are additionally added it
becomes even more difficult to reveal any general patterns. One of the problems in
this case is the practical impossibility of providing a common statistical response of
the parameters at answering the neutral questions by different persons. This problem
is well known to specialists engaged in psychophysiological detection of deception
(ASTM E2386, 2017; Varlamov, 2010).

2. Testing procedure

Two groups of first-year students of technical universities of St. Petersburg, Russia,
were tested for multiple intelligences. The first group consisted of 161 technical
students of the St. Petersburg State Electrotechnical University (LETI), the second
group consisted of 93 economic students of the St. Petersburg State Technological
University (SPSTU). The tested students were from 17 to 24 years old. An almost
equal gender distribution was observed; with a slight predominance of males (60/40
in LETI and slightly higher in favor of females, 65/35 in PPSTU). The testing was
conducted in the second half of 2017 with the use of the VibraMI software (VibraMlI,
2018). The students have not been familiarized with the questions before the testing.
In addition, they believed that the ongoing testing could affect the results of their
academic performance, therefore, the presented questions and stimuli were significant
for the examined students.

3. Analysis of correlation dependencies

Apart from constructing the multiple intelligences profile for each student,
the VibraMI software detects and records a considerable amount of statistical
characteristics and dependencies of the psychophysiological parameters obtained
during the MI testing into Excel files. Automated processing of measured parameters
saved in Excel files is performed by the statistical software VibraStatMI (VibraStatMI,
2018). The VibraStatMI software allows to determine the common patterns for the
tested groups, including the correlation dependencies between different parameters.
Current psychophysiological state of the person, P, is defined as an intersection point
of two coordinates in the I-E axes (Minkin, 2018). Typical examples of the PPS change
during the MI testing are shown in Figures 1.

Different colors of the graphs in Figures 1 highlight the PPS changes corresponding
to the person’s response to each of 24 questions-stimuli. The point corresponding to
the initial psychophysiological state before the survey is marked by a cross. In spite
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of the seemingly chaotic nature of the PPS changes during the MI testing, we will
try to determine the general patterns common for the changes in the information and
energy parameters. For this purpose, we calculate the correlation coefficient between
the information and energy parameters registered during the time of presentation
of each stimulus-based question. Since the I-E parameters are determined for each
frame, during the time of one stimulus-based question presentation, which is approx.
20 seconds, we get about 600 measurement results of I-E parameters representing
a definite relationship between the parameters of interest. The main direction of I-E
dependence on the Fig. 2a is identical to the theoretical sample giving on Fig. 1a and
indicates negative correlation between I-E parameters. The most part of tested students
have this type of I-E dependence during said testing.
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Fig. 2. Typical samples of psychophysiological responses:
2a — negative |-E correlation, 2b — positive I-E correlation

For comparison, the test results for a professor are given below. The professor was
absolutely not afraid of the testing result, but rather showed interest and a positive
attitude in obtaining the test results. It is possible to suppose that PPS of professor
during said testing was extraverted, instead as students PPS was introverted during the
same testing.

Fig. 3a shows the dependence of the changes in I-E parameters (correlation diagram)
concerning every stimulus-question response during said testing for typical student,
and Fig. 3b shows the correlation diagram for professor.

It is absolutely obvious that correlation diagram of student has significant negative
correlation for the most part of PPS responses (Fig. 3a) and correlation diagram of
professor (Fig. 3b) has significant positive I-E correlation.

Despite the fact that specific cases of MI testing show positive I-E correlations in
responses to individual questions, the group-average correlation for certain questions
is generally negative for each question. An example of such averaging over the testing
group of 161 students is shown in Fig. 4.
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Fig. 4. The averaged correlation coefficients between I-E parameters
for the 161 student testing

The result shown in Fig. 4 again corroborates that the negative correlation between
I-E parameters is predominant in the answers to opposite questions-stimuli during the
multiple intelligences testing of 161 student.

4. Discussion of the obtained results

The conclusions about the correlations of the psychophysiological responses can
be considered consistent as our results practically coincide for two independent tested
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groups of several hundred people. The study has revealed an additional rule: the more
uniform the group structure is, the more pronounced the leading types of intelligences
will be in the resulting MI profile of the group. For example, the subdivision of
161 students into unsuccessful students and successful students results in different
prevailing intelligences types for these groups. On the horizontal axis are given
12 types of intelligences based on classification given in the article (Minkin V. A.,
Nikolaenko Y. N., 2017).

On the contrary, the uniting people with different abilities and life interests into
the common tested group leads to the equalization of the general statistics and the
uniform distribution of the types of multiple intelligences over a large group of
different people. This result is quite important and can be used to check the adequacy
of the questions-stimuli presented in testing. For example, if after checking a large
sample it turns out that one type of MI is the leading, then the most likely this is due
to the incorrect assignment of stimuli responsible for the leading type of intelligence.
This effect was observed in the first version of the questionnaire where the natural
intelligence (NL) was found predominant for the most of non-related groups. Only
after correction of questions-stimuli aimed at revealing the natural intelligence, the
relative importance of the natural intelligence in the MI profile returned to normal
and was no longer the leading type in non-specific groups (Nikolaenko, 2018).

According to the previous algorithms of PPS calculation (Minkin V. A.,
Nikolaenko Y. N., 2017), the main effect on the testing person is made by the
stimulus and the rest of the effects can be neglected. However, a certain correlation
in pairs was noted only for closely spaced (nearby) responses. Consequently,
a significant change in the PPS is influenced not only by the stimulus, but also by
the remoteness of the current value of the PPS from the normal value corresponding
to the integral or central state of the PPS. Thus, the change in PPS during testing is
determined by two main valid factors: the stimulus presented and the equilibrium
psychophysiological force aimed at returning the PPS to the normal (central) state
(integral center). Therefore, the magnitude of the stimulus effect on the PPS is
determined by the vector from the central state to the current one, rather than the
vector that connects the current PPS to the previous one. In this case the practical
task of determining the response to a stimulus is reduced to solving a problem
from mechanics where two forces act on an ideal moving object. However, this
seemingly good logical model of the change in PPS showed less significant results
of the correlation in the response to the answers to neighboring questions. The
case requires additional research and clarification of the causes of the results.
The simplified model of the effect of two forces on the change in PPS (stimulus
and regulation of physiological balance) may not take into account the additional
physiological characteristics. The model differs from a real person as much as an
ideal mechanical system differs from the real one, including the frictional force, the
inertia of the object, and other additional factors.

If the prevailing inverse correlation between I-E parameters were not observed
in the tested groups, the correlation diagrams calculated from equations (1) and
(2) given in the monography (Minkin V. A., Nikolaenko Y. N., 2017) could differ
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significantly. Now we will try to answer the question, “Why the correlation between
I-E parameters was predominantly negative, although it is known that in some cases
it can be close to zero or positive?” As mentioned above, this paper presents the
results of testing the first-year students who were feared that the test results could
lead to their expulsion from the university. Such psychological pressure during the
testing process itself definitely affected the student’s PPS.

However, our experiments make it possible to explicitly distinguish two of these
PPSs by the direction of the energy movement. In this case, a PPS should be called
introverted if a negative correlation between the energy and information parameters
of the subject is observed when responding to the opposite stimuli (positive and
negative). Accordingly, a PPS should be called extraverted if a positive correlation
between the energy and information parameters of the person is observed when
responding to the opposite stimuli. In the tests conducted, the psychological pressure
exerted on the students created the prerequisites for their generally introvert behavior,
while their professor, interested in cooperation, showed himself as an extravert.

The next question is whether the conclusions drawn are applicable to other
types of psychophysiological testing, for example, for lie detection, also remains
open. The results allow to hope that the approach might be helpful in making
psychophysiological detection of deception more scientifically grounded and
practically applicable. It is certainly tempting to use the obtained results for various
psychological and psychophysiological tests aimed at identifying potential personal
qualities, for example, human variability (National Academies of Sciences, 2016), as
well as for fixed or changeable questionnaires to verify loyalty or identify potential
supporters of terrorism.

It cannot be ruled out that the method of assessing the PPS changes in information-
energy coordinates can be the basis for any psychophysiological testing, and the
direction of the PPS vector more objectively represents the subject's response to
the stimulus than the relatively subjective positive or negative perception of the
stimulus.

Conclusions

In spite of their apparent mathematical and theoretical abstractness, the above
examples allow us to draw the specific practical conclusions:

1. The relationship between the information and energy personal characteristics
found based on the vibraimage technology makes it possible to assess the changes
in the individual PPS and determine the combination of the psychophysiological
characteristics of a person.

2. The proposed methodology for determining the introversion/extraversion
by monitoring direction of energy changes during the opposite questions-stimuli
presentation will allow more objectively evaluate this parameter for each person.

3. The PPS changes of certain groups of persons during MI testing with the first
presentation of significant line-opposite stimuli has a predominantly inverse correlation
between the information-energy (I-E) parameters.
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Abstract: The article covers ELSYS JAPAN's distribution activities to introduce vibraimage
technology into the Japanese market. The marketing strategies, including brand positioning
and media appearance, challenges, application cases, and overseas expansion are discussed.
The massive expansion of vibraimage products in Japan is expected to be achieved in near future.

Keywords: Vibraimage, DEFENDER-X, Mental-Checker, marketing strategies.

It was the chance yet fateful encounter. Our chairman Yamauchi happened to meet
the vibraimage technology [1] and intuitively felt that this technology would become
needed and the standard of security measures or even other fields. Then our company
ELSYS JAPAN was established as the exclusive distributor of vibraimage systems in
the Japanese market. Although it has been only about three years since then, vibraimage
has started to be recognized as the unique, effective technology among Japanese society,
and our distribution activities have expanded into other countries. Today, using this
opportunity, I’d like to share our experiences of distribution, including the marketing
strategies, like brand positioning and media appearance, challenges, application cases,
and expansion into other counties. Now let’s get started with the strategies in our sales
activities.

The first marketing strategy used is brand positioning. To introduce vibraimage
systems into the Japanese market, the function of suspicious individuals detection was
named “DEFENDER-X”, and that of mental states measurements was named “Mental-
Checker”. By naming them catchy and straightforward for Japanese sense, it became
easier to establish brand images efficiently and position each vibraimage system in the
right target. Then they were introduced in one of the most common security exhibitions
in Japan. In the past few years, facial recognition technology has been the trend of
security measures, and the exhibition was full of similar products recognizing subjects’
faces from the preinstalled facial image data [2]. In such a situation, there was no need
to seek ways to differentiate DEFENDER-X since its feature was so unique. In fact,
many major Japanese electronic manufactures including NEC, Fujitsu, and Toshiba,
who could be our potential competitors, were impressed with the vibraimage technology
and became our distributors. They have also considered to incorporate its feature into
their own recognition technologies to differentiate their original products. The situation
is the same with Mental-Checker. Although workers” mental illness is one of the most
serious social issues in Japan [3], there was no way to measure human mental states but
questionnaires which could be controlled by the subjects’ wills. Mental-Checker covers
the needs of companies who are willing to observe their employees’ states objectively
to provide necessary, efficient mental healthcare systems.
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Media appearance is the second marketing strategy we have taken. The vibraimage
systems have gained media attention because of their uniqueness, and major Japanese
TV channels including NHK [4], Japan’s only public broadcaster, and newspapers
like Nikkei [5], known as the must-read paper for Japanese professionals, have
covered the technology. We have actually received media coverage about 40 times
in two and half years; it is remarkable that various media cover the same products
over and over. As a result of the media appearance, the demand of DEFENDER-X
and Mental-Checker has been rising from the end-user side. Whereas our business
is growing steadily because of such marketing strategies, we have faced some
challenges as well.

The first challenge is the tendency of Japanese society that hedging risks is more
important than taking risks. Since many Japanese companies, especially major ones,
apply the demerit point system to evaluate their employees, they tend to show cautious
attitude to carry new, unknown technology; they take a prudent approach with a long
term of the verification phase. Thus, it would take a little more time to achieve the
massive expansion of vibraimage products in the Japanese market.

The second challenge we have faced is Japanese safe environment as shown by
the most recent Global Peace Index that Japan was ranked as one of the most peaceful
countries in the world [6]. Despite the fact that developed countries suffered the highest
number of death from terrorism in 2017 since 2001 [7], Japanese people tend to be
lack of a sense of danger against terrorism or even other serious crimes like murders.
Therefore, we focus more on preventing lighter crimes such as shoplifters to address
their current needs. The situation is expected to change as the 2020 Tokyo Olympics
approaches.

Despite such challenges, DEFENDER-X and Mental-Checker have been introduced
into various areas from retail stores to important facilities. Also, DEFENDER-X has
been used as a part of security system at some international conventions and sporting
events; PyeongChang 2018 Winter Olympics is one example. Since we had only
several months to give a presentation of the system and prepare for the installation,
the introduced area was limited to the VIP sections. Still, key figures of politics and
Olympic committees recognized DEFENDER-X because of that, so this achievement
is expected to lead to its introductions to the future events including the Tokyo
Olympics.

Now our distribution activities have expanded into overseas like the Philippines,
Thailand, India, the United States, U.A.E., and so on. Although we need some adjustment
for our strategies since each country has its own business style and nationality, we
believe that our overseas business would become successful by combining the superior
competitiveness of vibraimage products and our sales capabilities.

In conclusion, after establishing ELSYS JAPAN as a solo distributor of vibraimage
products in Japan, we have applied marketing positioning and media appearance as
marketing strategies to introduce them. While we have faced challenges coming from
Japanese nationality during our distribution activities, our business is growing steadily
and expanding to other countries as well, so the massive expansion of the products is
expected to be achieved in near future. At last, on behalf of ELSYS JAPAN, I’d like
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to express deep gratitude to Dr. Viktor Minkin and ELSYS team for your continuous
support and patience. We look forward to a continuance of our good relationship and
the popularization of vibraimage technology for a peaceful, better world.

—
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Abstract: Human has more complicate and skilled ability and so he may cheat not only myself
but also other. It is not easy to cheat unconscious things like sweat, eyes, or voice, but if someone
cheat own self, he can cheat every of that. Lie is one of the way to spread our gene and our instinct
make a lie. Every living organism even bacteria or virus use similar trick to survive. In human
body, there are more complicate and profound mechanism for lying like breathe, sweat, eyes, face
or voice. We can control some of that and make a fake, but it can't be perfect. Human also called
'Homo Fallax' cause we have a language and skill to lie with it. In present, we can detect lie with
the traditional polygraph, but it has a few of weakness.

Polygraphs are being used as the lie detectors in the United States, Canada, Russia and South
Korea. and many other countries. However, since the conditions for using polygraphs and technique
requiring skills are required, it is difficult to apply in a wide range and has not been distributed
largely. In this paper, we describe the results of researching the possibility of judging the probability
of lie level using only video and voice recording, which is one of the non-contact method using
Vibraimage technology for resolve it. Hereafter, we will call it as "Video Polygraph" comparing to
the traditional contact method in lie detection system. Especially, this paper is to focus on analyzing
the lie probability for the hierarchical statement analysis based on Vibraimage technology.

Keywords: Statement investigation, video polygraph, vibraimage, vestibulo-emotion reflex.

1. Introduction

Lie detection methods based on the video image may be more appropriate to say
that they are so innovative and evolutionary under some questionable matters, while
polygraphing methods are commonly used in lie detection methods. However, owing
to Vibraimage technique that measures and analyzes parameters resulted from the
micromovement of head/face due to the reaction of vestibular system according to the
emotional variation, the method of lie detection using the real video iamge also became
closer to reality.

In addition to the ever-growing science and technology, the need for changes in
new technologies that are easier to use in the environment of use and more reliable is
no exception to the scientific investigations. The lie detector, which started in 1921
with the development of John Larson, evolved with a long history, but there is still
no significant change in the controversy over the infringement of human rights and
the problem and limit of use from the examiner's point of view until today, nearly
a hundred years later [1, 2, 3].
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In particular, there is no criminal investigation technique and skill that
probabilistically display the judgment of the statement on the current statement
analysis. Also, there is no technology or product to judge and determine the authenticity
of statements by the non-contact type of video image based on Vibraimage [4, 5, 6].
Since the existing written statement and counseling analysis method depends on
psychological crime analysis technique by the investigation experience, there is a part
which is difficult to judge without expert insight or long experience [3]. The crime
analysis by the subjective judgment is biased, which hinders the advancement and
efficiency of the scientific crime investigation.

Russian neurophysiologist born in 1913 year, Alexandro Romanovich Luria
worked at the Moscow Institute of Psychology, earned a reputation for research on
the correlation between thought processes and response times [7, 8]. He devised the
so-called “combined motor method” that describes how to analyze human thought
processes. It became the principle of the first polygraph [7,8]. The content of this
study was first published in the United States in 1932, and first published in Russia
in 2002.

The German psychologist Munsterburg laid the foundations for today's lie detection
theory and published the validity of the actually judicial application by studying the
effects of blood pressure, breathing, and skin current responses on emotions. In 1921, at
the Berkerly Police Department in California, USA, John Larson imported and started
to operate the scientific lie detection technique in police activities, who was stimulated
by the performance of Marston. The traditional Polygraph examination was variously
applied by Utah, Backster, CIT (Guilty Knowledge Test) etc. [1, 2, 3].

However, since the conditions for using the current Polygraphs and technique
requiring skills are required, it is difficult to apply in a wide range and has not been
distributed largely. In this paper, we describe the results of researching the possibility
of judging the probability of lie level using only video and voice recording, which is
one of the non-contact method using Vibraimage technology for resolving it.

2. Analysis method of video image by Vibraimage technology

The statement analysis process by Vibraimage technology requires the recorded
video image file captured through a webcam and it is analyzed by VI parameters [1, 2,
3, 6, 7, 8]. However, the video container should be AVI format, and the encoding
method should be recorded in the form of Uncompressed RGB as per Vibraimage
operation guide.

Image analysis requires a Windows-based PC and performance requires a CPU
that supports two or more threads of 2,0 GHz or more, and 2 GB or more memory.
The PC used in the analysis is a specification that meets this specification

2.1. Extraction of the highly co-related parameters

It is necessary to extract the most correlated variable parameters for authenticity
judgment using Vibraimage technology. Vibraimage 10 version was used under
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the process of software licensing. The analysis of the video images obtained
according to the specified question procedures creates the Vibraimage parameters.
Among the parameters, two majorly co-related parameters were extracted and
then, its new parameter was named as X1 parameter, which were deeply related
to concentration and exciting respectively [9].

2.2. Data analysis

The analysis is conducted using the acquired X1 data. First, it makes sure that
the maximum value of X1 data exceeds or not the specific threshold. The criterion
of the threshold is the result of statistically calculating the threshold value with
the highest concordant rate compared with the polygraph testing result among
the values near the center value when the video image samples are classified
and the whole data is compared. Then, the data is separated into the question
procedures, the ST (State Tracking) section, the AT (Adaptive Tracking) section,
and the remaining section. The questions are classified as the five question sections.
The ST question section and the AT question section are sections for obtaining
the psychophysiological data of the testee independently without interchange with
the investigator, and are also used for pre and post comparison. Therefore, it is the
section that is influenced least by the tone and atmosphere of the investigators who
may be different. After separating the data, we compared the average values of
the ST section and AR section. It is a secondary indicator of authenticity based on
the difference of the mean value. These two indicators were used to determine the
degree of authenticity [9].

3. Possibility to develop Video Polygraph application
by the hierarchical statement analysis

3.1. Video Polygraph overview

The conventionally contacting Polygraph test says, In general, when people
lie, emotions such as anxiety, tension, and fear about the revealing of the lie
are created, these emotional changes (emotional stimulus) are bound to cause
a variety of physiological changes by the action of the nervous system and
hormones [1, 2, 3]. Among these many physiological changes, Polygraph was
proven by the research and the long operation, which uses the scientifically
measurable methods, respiratory activity (respiratoryactivity), skin current activity
(electrodermalactivity), and cardiovascular activity. It is recorded by inspection
procedure, technique, equipment and etc., and the judgement is analyzed by
Polygraph examiner to determine the authenticity of the statement. The non-contact
image-based Vibraimage technology is to use an algorithm that visualizes the
micro-movement of the head by the brain vestibular system (equilibrium sensory)
and then, it analyzes and evaluates human psychological and emotional states to
determine the authenticity of the statement [1, 2, 3, 9].
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3.2. Major features in Vibraimage technology for Video Polygraph

There are three major features in Vibraimage technology.

First, VER concept, known as vestibular-reflex, is that the reflexes of emotional
expressions express emotions in humans and animals [4, 5, 6, 10]. All external
responses to brain activity can be characterized by muscle movement [4, 5, 6, 10].
The vestibular system that contributes to human balance and spatial position is
a sensory system that provides movement and equilibrium. It is anatomically known
that vertical human head positions are controlled by the vestibular system through
the head-neck [11, 12, 13, 14].

Second, VER concept that requires the vestibular system to work all the time
to maintain their body balance and to cooperate with the vertical head muscle
coordination is done constantly and, according to the process is followed by the
continuous reflection (reflex) [4, 5, 6, 10].

Third, the concept of symmetry uses the cooperation of vertical head muscle
movements to control energy because the natural head movements are not regular in
the vibrational movement according to a particular pattern. Therefore, it is possible
to perform a various analysis depending on the degree of movement, with the left and
right movements naturally based on the vertical center point [4, 5, 6, 10].

The statement analysis method using the video image-based on Vibraimage
technology is based on the conditioned testee's mood background. On the contrary
that the existing statement analysis is based on the writing statement, Video
Polygraph is a method of analyzing the authenticity level of the testee by detecting
and analyzing psychophysiological signals during the structured or semi-structured
interview form under the verbal statement video image of the testee and examiner.

3.3. Question structure of the hierarchical statement analysis

L 2| FH|EHA| (HS part)

(

1CHY|.  State Tracking 2CHA|.  Adaptive Preparation
(ST : QHHEH) | (AP : ESEH )
I 22E A (5% part)
1CHH|.  Issue Recollection 2CHA|.  Concrete Clarification
(IR : HIZ|THA) (CC : 3ITH)
oL o] ¢HA| (22| part)
1SHA|.  Ending Preparation | 2EHAH|.  Arrange Tracking
(EP : ZEETH) (AT : FEHEHA)

Fig. 1. Flow of Questions
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During the entire three-step investigation processes, the I and III stages proceed
with the concept of padding (buffering) for the accurate measurement of the II stage.

The psychological preparation stage at the I stage is an adaptation concept that
prepares for programming physiologically the II stage in which the main questions are
conducted.

I-1. State Tracking (described as ST) measures the stable state without any stimulus
by allowing the interviewer (testee) to take a psychophysiological test for one minute
for the initial baseline setting.

I-2. Adaptive Preparation (described as AP) is a step toward asking the warm-
up question before the main question, asking questions about the safe, general, and
personal topics that do not involve the rapo forming and emotional elements. It verifies
the episodic memory that is coupled with the experience associated with time and
space.

II-1. (Main question stage). Issue Collection (described as IR) recalls the key theme
and process of the event and allows the episodic memory to be freely stated within
about three minutes.

II-2. (Main question stage). Concrete Clarification (described as CC) is a concept
of the deepened questions about contents stated at IR stage, consisting of at least two
additional questions for the realization of the poor statements and the clarification
of key points. CC stage can comprise the questions that are requested to explain the
contradictions of evidences and the reasons why you are suspected (the clear facts >
the signed facts > the allusive facts), the detailed demand for concealment, omission,
or poor statements, the demand of the active explanation about why you are innocent,
to change your viewpoint in cognitive interviews, or to change your order.

However, in this process, the investigator should ask as open as possible questions,
excluding the induction questions or pressure questions, and ask them to make the rich
statements voluntarily rather than the short answers.

III-1. (Finalization stage). Ending Preparation (described as EP) is a physiological
preparation process that concludes the examination and is a formal and ritual
question for understanding the additional information and expanding the self-defense
opportunities of the testee.

II1-2. (Arrange tracking stage). Arrangement Tracking (described as A.T.) is a step
in tracking the latter stabilizer, which is compared to the previous ST by another
psychophysiological state without a statement for a minute.

3.4. Key parameter extraction for judging the probability of lie or truth

When the measurement is started by bringing the captured video image to
VIBRASYSTEM, the Vibraimage parameters are generated. Among parameters,
10 emotional parameters are supported and 8 highly co-related parameters can be
extracted from all Vibraimage parameters. Finally, the key parameters are selected
and then three ones for judging the probability of lie are generated as the key
functional parameters by combination, which is named and called as Y1, Y2, Y3.
VIBRASYSTEM extracts the unique algorithm using those three parameters by
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giving some different weight factors. Its formula is composed as below equation
(Table 1).

The first judgement basis for the lie probability is depending on Y level. Video
Polygraph by VIBRASYSTEM will provide four grades of lie level (A, B, C, D grade)
according to lie probability (%). "A" grade in lie level means the highest lie probability
(in case that lie probability is over 85%). "B" grade is over 75~85% in lie probability.
This definition is based on VIBRASYSTEM's own judgement. Here, the criminal
investigator gets the meaningful judgement from "B" grade for DI (Lie judgement).

Table 1
Equation for statement analysis in Video Polygraph

Y=aY1l+bY2 +cY3
Here, a : 1st weight factor,
b : 2nd weight factor
¢ : 3rd weight factor
Y1, Y2, Y3 : Key parameter extracted by combination of some parameters

Additionally, it begins with the clinical trial in which there is a difference between
the first stage (ST) and the last stage (AT) in the background of a moody state for a true
testee and a false testee. In general, the true statement maintains a consistent attitude,
but the false statement usually escapes a consistent pattern. The ST stage and the AT
stage are stages for obtaining the psych-physiological data of the testee independently
without interchange with the examiner, and are also used for comparisons between
before you start the examination and after you finish the statements. Therefore, it is
also the stage that is at least influenced by the voice tone and atmosphere of examiners
who may be different. After separating the data, the average values of the ST stage
and AT stage were compared. It is a secondary indicator to judge authenticity or
probability of lie based on the difference in average value. This result of analysis
in the calculating the change rate between ST and AT influences very essentially to
determine whether lie or truth or inconclusion. Especially, the calculation result helps
to classify the inconclusive judgement due to the very vague situations when examine
the investigation.

]

Fig. 2. Sample of data change authenticity between DI and NDI
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As shown on Figure 2, about the differences between DI and NDI in ST and AT
stage, the change of DI increases at least more than 10 (change rate). The change of DI
is low at ST (first silence stage) and then increases at AT (last silence stage). On the
other hand, NDI shows a relatively high change in ST and then decreases to less than
10 (change rate) in AT stage.

ST AT

L]
e
e
ez
o1
@
(11

Fig. 3. Sample of data change authenticity between ST and AT

In comparing the change of standard deviation (SD) as shown on Figure 3, according
to the final judgement between DI and NDI, when its change rate is more than 10, it was
resulted in DI. On the contrary, it was resulted in NDI while its change rate is less than 10.

3.5. Analysis result in statement examination

The behavior science analysis team in Seoul Metropolitan Police Agency obtained
85 real cases using Vibraimage technology as the video image-based on the hierarchical
statement analysis, which was calculated by Video Polygraph application.

The total number of Video Polygraph Test Experiment Research for the hierarchical
statement analysis using video image-based on Vibraimage is 85 cases. The
8 inconclusive cases were excepted to count the concordant rate, because the bad video
image file due to the bad conditions and atmosphere should be excluded to this testing
experiment research. Of the total 77 cases, 62 cases were consistent and 15 cases were
inconsistent, showing the concordant rate of 80,5% finally.

Table 2
Distribution rate by criminal case
ltem Con::\loorg;ance Concordance Except Sub Total

Robber 2

Threat 2 1 3
Defamation 1 1
Fire 2 2
Malpractice 1 1
Violent death 1 1
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Table 2 (the end)

Item Con(':\l:rg;ance Concordance Except Sub Total
Fraud 1 1 2
Murder 2 4 1 7
Attempted murder 1 1
Sex violence 3 24 2 29
False witness 1 1 2
Property damage 5 2 6
Robber 3 11 16
Violence 3 6 3 12
Total 15 62 8 85

4. Conclusion

The existing polygraph tests are in direct contact with the body of the testee and
are conducted and operated for a long time. This has an unreliable effect on the test
results, such as human rights and distortions, for the testees. The research is under
development to supplement this and to adjust the inspection environment that can
be accessed conveniently and friendly. This is a real hierarchical statement analysis
solution based on Vibraimage technology. We conducted the video image-based
hierarchical statement analysis and observed the possibility of testing used in the
standard procedure of basic polygraph inspection in Korean National Police.

The followings are to introduce the first technology and application differentiated in
Korea's technology of Video Polygraph development research process.

First, we developed and used the structured and semi-structured the video image
based statement analysis. It takes about 10 minutes to be clarified by three stages. The
first stage is a Physiological Preparation Stage (Stable stage and Adaptive Preparation),
the second stage is a Main Question stage (measurement stage), and the third stage
is a Finalization stage (Static stage). The questions are asked about the conditioned
testees that can recall the episodic memory.

Second, the meaningful indicators in the statement examination are found at Y1
(related to excitement, concentration), Y2 (related to Frame difference accumulated in
N consecutive frames) and Y3 (related to level of lie) and the change rate between ST
and AT. A true person is psychologically consistent to stability from beginning to end,
while a false person is not consistent and ends with anxiety.

Third, the stimulation test can be also be performed in video image-based
hierarchical statement analysis, such as basic polygraph tests. The video image-based
hierarchical statement analysis can read the statement status through the primary and
secondary tests. The stimulation tests need to be researched in the future continuously.

It is expected that it will play a role in understanding the video image-based
hierarchical statement analysis technology as well as Vibraimage technology for both
the general public and the testee.
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As mentioned above, we have discovered and studied to research many real cases by
applying VIBRASYSTEM to polygraph testing, but we have made some suggestions
to improve the reliability, feasibility and efficiency

First, we need to keep studing the additional researches to improve the reliability
and feasibility. The concordant rate is different from that of the existing polygraph
by the criminal case, and we should keep working to increase the concordant rate
comparing to polygraph test.

Second, the manual measurement of the average value of the silent answer stage
was difficult, and its value at the stable random point was determined during the silent
answer stage, which could result in an error or tolerance of the measurement value.
The average value of one minute of ST stage (stable stage) and AT (adaptive phase) is
expected to be accurate, so the statistical processing through the computerized program
will be useful and valuable from the testing. Third, the video image-based hierarchical
statement analysis of Vibraimage technology has been validated and reliable in the
research process. Many clinical data with the real criminal cases must be produced to
increase the reliability based on Vibraimage technology.
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Abstract: Enforced is more strictly the intangible evidence of polygraph examining results
than any other emotion. Nevertheless, a wide range of polygraph test is increasing. The more
investigation request increases, the later schedule delays in reality and so, the confidence of its
reliability test is required more and more.

There are still not only the uncomfortably long time investigation but also the unpleasant
feelings and a dispute on personality injury due to the contact testing, which occurs in the
conventional polygraph. The background was the development of modern science to solve this
situation.

The psychophysiological technology that provides the information and visualizes the bio-
signal transformed to image by using a non-contact method secured the confidence to be tested
and finally presented to detect the human emotions in a convenient way.

This scientific technology is called as VIBRAIMAGE (VI) that is based on Brain-Science and
Image Processing Technology. VI technology registers micro-movement (vibration) of human’s
head-face and then, it is the testing system to determine the reliability of statement as a lie detector.

Vestibular-Emotion Reflex (VER) and Vestibulo-Ocular Reflex (VOR) is linked with emotions
and psychophysiological human state. The emission of head micro-movement (vibration) by brain
vestibular system is visualized by special video processing, and measures, controls, and corrects
the relevant algorithm by human psychophysiological state, and provides to evaluate the reliability
of statement.

In Korea, the psychophysiological detection of deception (Lie Detection system) has been
operated in Korean National Police Agency, Seoul Metropolitan Police Agency and Incheon
Metropolitan Police Agency.

As the result of consistency test against the conventional polygraph which 120 cases were
examined by VIBRAIMAGE system as the complementary investigation, the consistency rate
is recorded to 82,9% which was tested by VIBRAIMAGE system in Seoul Metropolitan Police
Agency, and it can be improved to 90,6% if we assume the weighted score to the correspondingly
processing parameters, even though all the investigation processes in question and answer
are exactly same as the conventionally contacting polygraph. It is 100% compatible with the
traditional polygraph like BACKSTER and UTAH and etc.

Psychophysiological image processing system that provides a various channels to make up for
the weak points of the conventional polygraph is analyzed to increase the service quality for public
security and protect the human rights toward the people.

Hereafter, it is required to the in-depth analysis for sustaining the standard registration of
lie detection system that has been performing at Science Working Group in Science Criminal
Investigation team in Korean National Police Agency together with academic circles, to be
complementarily co-operated with the conventional polygraph.

Keywords: Polygraph, VIBRAIMAGE, Psychophysiology, Symmetry, Vestibulo-Emotion
Reflex
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1. Introduction

The result of the polygraph investigation with the intangible evidence is applied
very strictly rather than any other evidence. But the polygraph investigation has been
continuously kept using in spite of controversy as shown on Table 1.

Table 1
Total polygraph investigation number in KNPA (Korean National Police Agency)
. Rape
Kind Sum | Murder | Robber | (Sexual Fire Theft | Violence Otherg Trans-
(Year) (accusation) | port
assault)
2010 | 9265 104 83 962 109 978 1,917 1,505 3607
2009 | 9256 196 83 879 124 812 1,610 1,542 4010

This data is to show that Polygraph investigation helps the prosecution’s
investigation so much. The Polygraph investigation contributes to not only the
continuous protection of human rights but also scientific investigation and, it means
to satisfy the demand of citizen’s safety service. On the mean time, the intelligent
criminal, deterioration of investigation environment and extension of citizen’s human
right play those roles. Nonetheless, there is a limitation to operate the conventional
Polygraph [16, 17, 18].

First, it takes about one month to get the investigation result because the demand
can not be kept with supply due to the growth of the number of investigation request.
Korean National Police Agency recommends to perform 3 time investigations per week
in the investigator’s training course. And it applies to the rules of Korean Polygraph
Association without the specific regulation [17, 18].

Second, since Polygraph was imported and then operated, it has been continuously
debated by the conditions of the strict admissibility of evidence.

Third, there is a problem of human’s right and unpleasantness due to the attachment
of chest and stomach respiratory, cardiac activity, GSR etc.

To overcome this limited conditions, non-contacting Polygraph investigation
method was sought not only for the easy operation to examine criminal for a short time
but also for avoiding the traditionally contacting method by attaching sensors to body.

While we are testing VI application that was developed by ELSYS in Russia,
we researched and found out some improvement and upgrade for overcoming the
conventional judgment method [14, 15].

First, we can sharply reduce the traditional investigation time within about
30 minutes per 1 person’s investigation.

Second, we can proactively cope with the debate about the strict admissibility of
evidence because VI (VIBRAIMAGE) Polygraph use a various parameters, while the
traditional Polygraph takes a sense of central nerve system by over 3 kinds of sensors.

Third, we can improve the psychological safety service by the non-contacting
investigation without any sensors that should be attached to testing body.
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While insisting on rationality and protection of human rights, the evidences and
skill by scientific investigations should be required during not only the court process
but also investigation process. This scientific skill or method should be always verified.

In spite of the completely scientific evidences, they can not be adopted by the forced
means for confession. The result of Polygraph investigation that is referred for the
intangible evidence must be always explained and verified to parties to investigation
and investigation agency as well. We should keep researching and making effort
continuously for protection of human rights and scientific investigation.

This researching article introduces one of Polygraph solution based on the
evolutionary and innovative and unique VIBRAIMAGE technology among Polygraph
that is kept operating in a various nation despite some debate since it was used in USA
so actively.

It can be sought by one of the new equipment to prevent the increasingly criminal lie.

One of the new equipment can be suggested by “VIBRAIMAGE” lie detection
system that was researched and developed by Russian scientists through the
technologies of biometrics, physiology, psychology, image processing, medical and
etc. VIBRAIMAGE is emotion detection technology based on video image processing.

Image processing technology transfers video image into VIBRAIMAGE.
VIBRAIMAGE reflects movements and human head micro-vibration, depends on
psychophysiological state, so VIBRAIMAGE system is behavior, health, emotion
and lie detector. In lie detection system by VIBRAIMAGE technology, it contains the
unique algorithm to judge “truth” and “lie” and “inconclusion” (Figure 1) indicates the
testing result between the conventional Polygraph and VIBRAIMAGE's Polygraph.
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Fig. 1. Case of “Fire” investigation

2. Theory and principle

The most innovative and unique character in Jung’s personality theory is a collective
unconscious [8]. It is one of unconscious form that results from brain's congenital
structure and also is common to all human. He claims that it is inherited to all humanity
and is embedded in the depths of the mind to form the basis of the overall structure
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of personality [8]. Jung considered personality or mind as a partially closed energy
system, based on the principle of equilibrium — the first law of thermodynamics, the
energy preservation law of Hermann von Helmholtz [9, 10]. In a completely closed
system, personality can maintain a complete stability, but since it is not, the dynamic
personality occurs when stimulus is given from the outside. Psychic energy (the mental
energy) is a process of metabolism in the body, which is the life energy that enables
the dynamics of personality. It is a hypothetical concept that can not be measured,
but it gives concrete expressions such as hope, will, emotion, and attention effort in
a potential form.

In his book The Evolution of Dreaming Machines, Rodolf R. Llinas (a world —
renowned scholar of brain science research) presented a unique view of the evolution
and nature of the mind. The cell motility of a single cell is characterized by its
spontaneous and vibrating nature. According to Llinas, consciousness is controlled
electrically through the spinal cord and ultimately integrated into cerebral activity,
and between the thalamus and the cerebral cortex of the central nervous system,
between the 40 Hz electrical signals [11]. In other words, the 40 Hz electrical action
of neurons between the thalamus and the cerebral cortex is eventually conscious, and
the consciousness is the motility of the single cell life. In one sentence, thought is an
evolutionarily internalized movement [11]. The various forms of our consciousness —
thinking, emotion, feeling, and other conscious processes — are ultimately internalized
by motion. So the process of vibration, that the essential vibration of a single cell
is internalized and connected to the central nervous system, is just the emergence of
thought. VER (Vestibulo-emotional reflex) is one of vestibular reflex capability linked
to human psychology and emotion [1, 2, 3, 4, 14].

Robert Barani (1914 Nobel Prize-winning) studied for physiological and
pathological studies of the ear equilibrium mechanism (Vestibular system). Depending
on the vestibular function and the behavior of mechanical micromovement, a person
supports the head in a balanced vertical position while continuously and reflexively
moving or vibrating in three dimensions. The dependency between the head vibration
parameters and emotional state is one of character, either vestibular-emotional reflex
(VER) or vestibular-energy reflex [1, 2, 3, 4, 5].

Vestibulo-ocular reflex (VOR) is reflex eye movement that stabilizes images on the
retina during head movement by producing an eye movement in the direction opposite
to head movement, thus preserving the image on the center of the visual field [6]. The
vestibular organ responds to the stimulus as well as the normal sensory organ. But
gravity is constantly stimulating, so the cooperation of vertical head muscle movement
works consistently and creates a reflective process (reflex process). This is a major
physiological difference between the cooperation of vertical head muscle movement
and any other sensory processes that sometimes work.

This difference is transferred to a general physiological process by the cooperation
of vertical head muscle movement with ECG (Electrocardiogram) and measured pulse-
blood pressure (HR, Hart Rate) and brain activity measured by brain memory response
detector (EEG: Electro encephalography) or, thermoregulation (a type of homeostasis)
measured by Galvanic-Skin Respond (GSR) generated by current [9]. Since movement
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is the movement of the cell, which is the expression of energy, and natural head
movement is the ideal vibration movement within the high energy range, bio-logical
evolution uses the cooperation of vertical head muscle movement to the energy law.

The other sample of nature vibration process for energy regulation is dog tail
wagging, but humans have not tail and head movement is more optimal for it. It is
understandable, that more high frequency head movement requests more energy, than
low frequency movement. On sensor level it means, that signals send from vestibular
receptors to autonomic nervous system, brain and muscles are going with different time
delay, depends on biochemical human state.

3. Accuracy analysis between Polygraph
and VIBRAIMAGE's Polygraph

3.1. VIBRAIMAGE Theory

Vibraimage is emotion detection technology based on video image processing.
Image processing technology transfers video image into vibraimage. Vibraimage
reflects movements and human head microvibration, depends on psychophysiological
state. In recent years, the active research has been conducted on the physiological
significance and diagnosis of vestibular reflex in human functional state evaluation.
This is a special device that fixes to the head or eye area of the experimenter, and
the medical diagnosis of the position change of the head or eye area is recorded. In
addition, objects using modern TV technology based on screen — sensitive devices
and the fixed camera located remotely, record the motion coordinates and integer
parameters of the object's high moving frequency state (0,1 to 10 Hertz) and integer
parameters (frequency, amplitude, acceleration). The Vibraimage method records the
fine movement and spatial movement of objects by the accumulation of the vibration
(frequency and amplitude) parameters of the individual elements (pixels) of the
research object. This allows you to record complex and finely moved parameters of
objects, including records of integer parameters that specify fine head movement due
to vestibular reflex [1, 2, 3, 4, 5, 6, 14, 15].

3.2. Measurement method

The existing polygraphs directly attach sensors to the body to measure breathing,
sweat, electrical skin response, blood pressure, heart rate, etc., while the face image
analysis (Vibra Image).

The micro-vibration frequencies that appear in the face images taken by the camera
in contact with the body are represented by 256 color scale, and the emotional state of
0 ~ 10 Hz by the algorithm is measured and analyzed.

While the existing polygraph is required to attach to the body directly to measure
breathing, sweat, electric skin response, blood pressure, heart rate and etc., the face
image analysis (VIBRAIMAGE) represents the microvibration frequency of the face
image taken by the camera contactlessly as 256 color scale, and the emotion state of
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the frequency range 0 to 10 Hz by the specific algorithm. VI graph display represents
among VI parameters, all groups of non-relevant VI parameters, such as F1 (Fast), F3,
F6, S2, P2, P5, and audio level [12, 13, 15].

Each parameter has a reference maximum and minimum value to measure the value,
and a) stands the range of comparison value when calculating the P value with the
average value (average). b) (determined by random) is the range of emotional changes
that the general person has, and c) (current) is the range of emotional changes that the
testee examines at the time of examination. The V (visualization) that displays the
parameters is the weight of the A, F, and S values measured by the visualized aura
of the testee (Aura), and the C (calculation) is the weight of the A, F, and S values
associated with the calculation.

Parameters Al (Fast) and F1 (Fast) show people’s responses to questions and
situations as quickly as possible, so they change ahead of any other parameters. F3
shows the testee’s general mental energy level and in default settings, this parameter
is calculated for 20 seconds. So the parameters that reflect psychophysiological state
change slowly. A high level of this parameter means that the level of exciting or
aggression is high. So this parameter is related to the lie. F6 shows human inhibition,
and it is also associated with respiratory changes or respiratory behavior. S2 (mental
symmetry) represents asymmetry of movement (asymmetry) in the middle of time. So
it includes the behavior elements of the left/right brain. A large change in this value
usually means a lie. P2 represents the MSD (Mean Square Division) of the frequency
histogram, and the parameter M value of the general person is 2, which is normal.
So if it is higher or lower than this range, it is related to a lie, and if the parameter
value is high, it can be related to a more meaningful lie. P5 is a lie level automatically
calculated for selected parameters. In the default setting, there must be at least 8§
important parameters for a lie mark. Usually a lie detection system records important
changes in 12 or more parameters.

It is difficult to analyze a lie by one or two parameters. This is the same as biometric
authentication by fingerprint recognition, and as a whole, only a few parameters
provide reliable lie detection.

Audio levels are not used directly for lie detection. However, the selection of the
threshold of the voice sets the voice level at the beginning and end of the lie detection
in audio mode, so it is important to adjust and visualize it by the expert. The level of
the psychophysiological parameter represents a short phase response that returns to
normal after a question-answer or other stimulus.

The Seoul Metropolitan Police Agency evaluated and compared 120 cases of the
existing Polygraph using the above important parameters. The current Polygraph is
tested for psychological condition with test theory, but VI can confirm psychological
condition and conduct tests without stimulus.

The current Polygraph test evaluates the test of more than 3 charts and 5 charts,
but it is recommended that the first test be disregarded for the purpose of stabilizing
distortion and emotion and the second chart as the inspection data. Recently, the existing
polygraphs spend a lot of time before testing for raffle formation, and VIBRAIMAGE
uses F-T interview technique to suit human emotional response for pre-test interview.
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In other words, the human consciousness structure recognizes the whole first and
then, enters into the next structure. The test results are derived by more awakened
stimulation with interview technique that awakens the tree by seeing the forest.

The method of questioning is UTAH technique proved by Dr. Kutcher, professor
of psychology at the University of Utah, USA, and Backster-You Phase, proven by
a professor of psychology at Korea University in Korea, under Korean situation, was
used with the reliability and confidence.

3.3. Result of Accuracy Evaluation

The Seoul Metropolitan Police Agency compared the results of the tests conducted
in the past one year, focusing on actual inspections. 120 cases were evaluated for
counting accuracy level.

Table 2 shows that the accuracy rate is 82,9%, evaluated by the existing Polygraph
and VI Polygraph application. This figure is not different from 82% much in its
accuracy rate, which is operated by the existing Polygraph during the same pilot period
at Seoul Metropolitan Police Agency since May 2010.

But when VI Polygraph applies the weight to some parameters, the accuracy rate
show on Table 3 is increased to 90,6%, which can be much more reliable in statistics.

Table 2
Comparison of testing result at Seoul Metropolitan Police Agency
Not suitable case for Case # for Concordant
Case # examination comparison case # Concordance rate
120 26 94 78 82,9%
Table 3
Evaluation Result applied by weight
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The final accuracy rate is 90,6% after applying the weight to some parameters as
shown on Table 4.
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Table 4
Comparison the final accuracy after applying some weight
Not suitable case for Case # for Concordant
Case # examination comparison case # Concordance
120 3 117 106 90,6%

4. Development Direction of Polygraph

In Korean Police Agency's established rule, as shown on lie detector operating
rules (Rule # 1, Purpose), "It aims to contribute to the scientific development of
human rights advocacy and investigation". Science is not perfect. Science is evolving.
The crime of lying is evolving constantly.

To obtain the reliable test results, you must perform tests that meet the test conditions.
To maintain a complete examination, the entire inspection process should be examined.
Particularly, pre-test interview is one of the most important procedures. A lot of
experience and concentration is needed in interviews. An untrustworthy testee attempts
many deception. It is because he is trying to avoid fear and avoid the discovery of lies.

If you operate the measurement mode of VI, you will be able to easily identify the
unsuitable testee such as schizophrenia, depression, and medication. It can be also used
as a use-ful device for the Profiler and Care team (CARE, crime victims counselor),
which have a great influence on recent Korean investiga-tion. When interviewing
criminals and victims, you can visually and quantitatively analyze whether they have
mental disorders (ADHD, PTSD, aggression, depression) in about 3 to 5 minutes or not.

5. Conclusion

A series of judicial processes are a debate between truth and lie. For the developing
evolution of crime and its response, the new equipment was needed to operate the
current Polygraph and EEG alternatively. We are looking forward to the appearance of
a short-term investigation and easy-to-evaluate the equipment for the non-contact with
the testee.

From May 2010, we piloted the VI Polygraph and compared 120 actual case testees
with the existing Polygraph and VI Poltgraph.

As a result, some features can be suggested as below.

First, comparing to conventional tests measured by breathing (up and down), skin
resistance response, cardiovascular response, etc., VI Polygraph is to analyze the real
video image of head/face micromovement (vibration) that is visualized by image
processing such as a general digital camera or CCTV. The microvibration of human
head is linked to vestibular emotion reflex (VER) and it affects the emotional level.
VI system is to analyze a three-dimensional (3D) adjustment of head-neck movement
and cumulative change in several frames.

Visualizing the vibrational frequencies and amplitudes in one frame is called as
external VI and looks like a human aura. In general, the external VI is associated with
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the frequency of vibration (aura) and the size of the external VI (aura) is related to the
amplitude of vibration.

Second, the result of accuracy rate by the matching test between the existing
Polygraph and VI Polygraph for 120 real cases is 82,9%. This figure was similar in the
data published after the first matching test, at the report of “Study on lie detection test
by using AURA-3D video image analysis”.

Considering the weights of the total value LD (m), the mean value LD (a), and the
integral value LD (i), we can get more reliable test results. Its final accuracy rate is
90,6%.

Third, comparing that the conventional Polygraph measures the pressure of chest
and blood pressure, and the brain memory response detector that requires 10 brain
needles (probes), VI Polygraph naturally measures human emotions by the non-
contacting method.

Fourth, in the evaluation, the existing Polygraph sets the evaluation area called
as Window by manual method for the examiner’s question and the testee’s answer.
Meanwhile, the brain memory response detector measures the responses at the point of
P300. But VI Polygraph completely measures the starting and ending point by sensing
the voice sound level automatically.

Fifth, there are various psychophysiological parameters that are evaluated step by
step. It evaluates overall the visualization based on amplitude for head microvibration,
frequency, and symmetry and then, scientifically digitize to the detailed data.

Sixth, the quantitative analysis was conducted for the first time by using
a physiologically proven test method (VI Polygraph) in Korea. It is easy to use and can
increase the reliability by supporting alternatively the result of the existing Polygraph.
A number of investigators can conduct the remote test simultaneously to a same testee.

Seventh, because of the various parameters and physiological background theories,
VI Polygraph can be applied not only to a regional lie detection application, but also,
interviewing method that will have a powerful effect (investigation, female police,
transportation accident investigation, auditing work, pre-employment personality test)
and interviews (child, sexual violence victim) and etc.

Humans have homeostasis, which responds naturally to the threats and fears of the
external environment, whether consciously or unconsciously. There are traditionally
emotional recognition techniques that show the relationship between human imitation
and emotion from the past. The development of imaging technology allows us to
capture and accumulate the invisible changes in human head-neck positions in these
days. So, it works like an optical microscope that accumulates frame rate to make it
visible to the features of the head micromovement parameters such as the amplitude
and frequency of the micromovement of the human head.

The VI theory may seem unfamiliar with Korean, which are currently armed with
the US-centered Polygraph investigation theory and system.

Human behavior is ultimately an outward expression of our minds. Modern science
knows that the brain is central to these behaviors.

However, there is a debate among scholars about how the brain works and makes
the mind.
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Abstract: There may be many ways of education and training that stimulate people’s
emotion to improve the effectiveness of education. Among them, the effectiveness of healing
using percussion instruments(drum) is known to be very large. Experiment was conducted
to analyze the healing effects for drumming through the use of the measuring instrument of
VIBRASYSTEM that provides the measurement results of psychophysiological parameters by
the non-contact measurement method of the state before and after the education and training
using drum. By using the VIBRASYSTEM, we tried to show the effectiveness of healing through
the percussion instrument by comparing and analyzing the difference between the normal state
of everyday life and the psychophysiology of the subject through the training of the percussion
instrument and the degree of psychophysiological change. In addition, this study confirmed that
psychophysiological state measurement could be done by using VIBRASYSTEM. This study, which
compares the state measured before the start of the training with the state after the training,
showed that many psychological and physiological parameters have changed remarkably.
There was also a significant change in emotional stability, concentration and vitality, and other
specific parameters. At the same time, the measured results were found to be deeply related to the
psychological emotional and mental health status of each subject.

Keywords: Percussion instrument(drum), VIBRASYSTEM, Psychophysiological parameters,
Non-contact method

1. Introduction

The development of biometric technology has opened up the new possibilities
for developing new method to control human functional states in psychophysiology
(emotion). However, the most of the existing biometric methods used the contact
method. And the contact type measurement has the disadvantage, first, that the object
is inconvenient, and second, that the error can be caused especially in the long-term
contact type measurement and study. On the other hand, the relatively developed
VIBRASYSTEM methods and technologies have the advantages that are able to
acquire the human functional state information by non-contact type, to be easy to use,
and to conduct economically efficient research [1, 2]. 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 [3, 4].

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
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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.

As a result, the method of using VIBRASYSTEM can be said to measure the
moving activity (micromotor property) non-contactly and transform the characteristics
of micromovement into psychophysiological indicators that characterize human
functional conditions [1, 2, 5]. The vestibular system is associated with all other
functional systems of the body organ and makes it respond efficiently to pain, dynamic,
and emotional changes [1, 2, 5].

The vestibular-emotional reflex function reflects the micromotion of the human
head in a vertical free state through muscle contraction that supports the head in the
motor system and makes it possible to change [1, 2, 3, 5]. In addition, all human
anatomy is the same, and the vestibular response to the local changes in the state is the
same in a particular situation.

Today, in the field of security technology, the characteristics of these human body
organs are widely utilized, despite the universal debate, automatic functional state
diagnosis of the dynamic micro movement analysis of living body is not widely applied
due to the conservative tendency [1, 2, 3, 5].

In this paper, we will analyze the effectiveness of the drumming education and
training by the accurate evaluation it through VIBRASYSTEM measuring machine
that uses a head micromovement reflex reaction. The human state assessment
includes the arithmetic expectation (average value) of micromovement parameters,
the variable ratio (variability) with the parameter root mean square of arithmetic
expectations, concentration and vitality and the various parameters provided by
VIBRASYSTEM.

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 method has a minimum correlation and records as many as
10 independent psychophysiological parameters, characterized by 3D motion
movements in human head. By the arithmetical processing for these 10 parameters,
a single coefficient that characterizes the human function state is determined, and
the micromovement parameter measurement is made up of VIBRASYSTEM.
VIBRASYSTEM consists of a standard camera with low temporary noise and PC
equipped with VIBRASYSTEM software.

Vibraimage physical models include the articles that was invented by Victor Minkin
and N. Nikolaenko (2008) [1, 2, 3], and the physical and thermodynamic model in
Vibraimage technology was based on research by Victor Minkin and Libb Thims
(2008) [1, 2, 3].
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2. Objective and Measurement method

2.1. Objective

For each subject, the psychophysiological parameter values measured by
VIBRASYSTEM were obtained from two testing groups according to the two
conditions of the pre-training state and post-training state

Condition 1 — pre-training state

Condition 2 — post-training state

The viewpoint of the study is to compare the effectiveness by finding differences in
meaningful psychophysiological parameters measured from VIBRASYSTEM in two
states of each subject group.

In the measurement stage, we detected the visual differences in Vibraimage
generated by VIBRASYSTEM 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 VIBRASYSTEM testing equipment is remote sensing, non-
exploratory, and does not apply any external radiation. There is no high/low frequency
electromagnetic field around the testee. 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
VIBRASYSTEM 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, mental, or physical changes that are characteristic of the
target group.

In the analysis, human psychophysiological parameter variable V, average value M,
mean square deviation S, concentration and vitality and emotional stability parameter
were used on the basis of the following parameters.

T1: Aggression, T2: Stress parameter, T3: Tension parameter, T4: Suspect parameter,
T5: Balance parameter, T6: Charisma (Charm) parameter, T7: Energy parameter, T8:
Self-Regulation parameter, T9: Inhibition parameter, T10: Neuroticism 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 T10 is made according to
the micromovement characteristics so that the characteristics of the functional process,
the motion energy, and all other characteristics generated in the body organs can be
reflected up to 100%.
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The T1 to T10 parameters were selected to record all micromovement in the head.
The name of the individual Ti parameter represents the various psychophysiological
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 Laboratory. The testees were 47 middle school students (35 females,
12 male) recruited from SEROTONIN Laboratory. The average age of middle school
students was 14.2 years (standard deviation 0.74). The middle school students group
had a two-night and three-day program at the National Youth Training Center in
Cheonan city on December 2017. Two time measurements were performed at the stage
of “before-training” and “after-training” in the drumming course. The measurement
environment was installed so that VIBRASYSTEM operated by sitting across from
one another between tester and testee. And its room was illuminated by the light on the
ceiling under the enough lightness. The camera on VIBRASYSTEM was focused on
the testee’s face, and the tester sat on the other side of the testee so that the PC monitor
screen was not visible to the testee. 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 testee. The
measurement time was 1 minute for each testee. Figure 1 shows the measurement
method toward testee.

The testee was a quasi-stationary state (3) and sitting in a chair (2) and frontly
on a laptop pc (2.7 GHz, RAM 8GB), monitor (4). VIBRASYSTEM acquired video
clips with Logitek 920 Web Camera (1.3MP) (5). In VIBRASYSTEM record, the
background of the monotone was placed on the back side of the testee to reduce
background noise, and the head part of the testee was displayed on the screen as
a whole.

1 2 3 4 s

4

Fig. 1. Experimental measurement figure.
1 — Screen background, 2 — Chair, 3 — Experimental testee, 4 — PC, 5 — Web camera



EFFECTIVENESS OF DRUMMING'S EDUCATIONAL TRAINING... 173

A large deviation in the measurement result may be related to the lighting changes
and the sudden movements of the testee. The psychophysiological state in individual
case can be evaluated by VIBRASYSTEM’s specific parameters such as Frequency
Histogram and Information-Energy graph and etc.

3. Measurement Result

For 47 testees, the status of the pre-training and post-training was obtained using
VIBRASYSTEM measuring system. The results of VIBRASYSTEM were able to
obtain data on the average value (M) and variation (V) for ten psychophysiological
parameter values (T1-T10), and concentration, vitality, and emotional stability.

The results of the statistical analysis of the data measured before and after
drumming’s education and training are as follows.

A Comparative Study on the Mean Values of Ten Parameters (M) in the Total
(n 47) (Table 1-1).

T1, T2, T6, T7, 78, T10 parameters showed the significant differences before and
after drumming’s education and training (95% confidence interval).

Table 1-1
Mean(M) value of comparatively statistical analysis
Paired Sample
Test
Paired Differences
Mean | Std.Deviation | Std. ErrorMean géﬁ?;?:g;?:%’g t df | Sig. (2-ailed)
Lower Upper
Tim) [SSA7H-2282 -3.36 1094 163 -665 -007 -2.06 47 0.045
T2m) |SSA7IW-52HFT 501 6.60 098] 303 7.00 510 47 0.000
T3m) |S2A7W-S2HF 0.74 954 142 212 361 052 47 0603
T4(m) ESA7IH-224 % 093 474 071 -049 236 132 47 0.195
TSm) |22 A7H-22HF 1.08 1365 204 -3.02 518 053 47 0598
T6 (m) ESA7IH-224 % -7.06 1415 211 1131 -281 -3.35 47 0.002
TT(m) [SSA7|W-=22F -5.62 831 124 -812 -313 -4.54 47 0.000
T8 (m) ESA7IH-224 % -2.97 959 143|  -585 -0.09 -2.08 47 0.044
Tom |2SA7H-22H3F -0.52 399 059 -1.72 068 -0.87 47 0387
TO(m) |22/ H.=2232 -4.40 1189 177|787 083 -248 47 0.017
Table 1-2

Mean(M) of Before/After comparison
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A Comparative Study on the Variability (V) of 10 Parameters in the Total (n47)
(Table 2).

T6, T7, 79 parameters showed the significant differences before and after
drumming’s education and training (95% confidence interval).

Table 2-1
Variability (V) of Before/After comparison
Paired Samples
Test
Paired Differences
Mean | Std.Deviation |Std. ErrorMean 95"2?3)?35;‘;:"&“’” t af | Sig. (2-taiked)
Lower Upper
T1(m) 2271 H-524 % 068 565 084 -1.01 238 081 47 0422
T2(m) 22X -84 3 034 671 1.00 236 168 034 47 0.736
T3(m) 2271 H-583 % -3.14 1417 21 740 112 -149 47 0.144
T4(m) 22X -84 3 -0.06 7.99 1.19 -246 234 -005 47 0960
T5(m) 22| H-2848 2 061 11.69 1.74 413 290 035 47 0727
76 (m) 28X -84 % 491 887 132 225 7.58 372 47 0.001
T7(m) 22 H-2848 = 414 10.86 162 088 741 256 47 0.014
T8 (m) 287 d-288 % 083 5.09 0.76 -0.70 236 1.09 47 0281
T9(m) 2271 M-824 % 241 671 1.00 -443 039 24 47 0.020
TIOm) (227 W-288 2 020 921 137 -257 296 0.14 47 0887
Table 2-2

Variability (V) of Before/After comparison
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A Comparative Study on Vitality, Psychophysiology Energy, Emotion stability in
the Total (n47) (Table 3).

Table 3
Comparison of Vitality, Psychology Energy, Emotion stability
Paired Sample
Test
Paired Differences
e, 95% Confidence Interval o .
Mean Std. Deviation Std. Error Mean of the Difference t df | Sig. (2-tailed)
Lower Upper
g (287 M.=28H 3 027 0.52 0.08 -042 -0411|  -342 47 0.001
XAl
‘ig}i";‘!x' 2SI H-22H % -0.48 091 0.14|  -075 -020( -350( 47 0.001
2,
AlOf| L X|
@“0',1, ! 22X H-280 % -0.58 091 0.14 -0.86 -031| -430| 47 0.000
@lizh
MEY |22 A01 -2 2 6.70 1272 1.90 2.88 10.52 353 47 0.001
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From Table 3 and 4, the index of Vitality and Concentration wa increased slightly
(Table 4).
Table 4
Measure data comparison of Vitality, Concentration

mBefore mAfter mBefore mAfter

100.00 -
90.00
80.00 -
70.00
60.00 -
50.00

2.00 - 1.75 40.00 -

30.00 -

20.00 -

10.00

0.00 -
Vitality Concentration

91.10

88.10

4.00 A

0.00 -

In addition, after drumming’s education and training, the emotional stability was
decreased by 8.3 (13% points) as shown on Table 5, and this means that they came to
close to neutral state furthermore (50% is neutral) after drumming train. The applied
rule base was followed by Dr. Hans Eysenck’s theory published on “Dimension of
Personality” [9].

Table 5
Stability change
Unstability
XA
WC
x° (o
& %,,
Gl\ <)
Intraversion After (58.4.54.9) Extraversion
T
Before (58.1,63.2)
“y . \9@
69% 2 cﬁq
bg &
Stability

The change in metal energy was shown on Table 6 as below. The amount of
mental energy consumption was increased by about 0.6 kcal/in. In other words, the
increase in mental energy consumption means that mental and physical activity has
increased and the metabolic process has become more concentrated, as indicated
above Table 4.
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Table 6
Comparison of Mental energy consumption change

I
E E E E E E f f *I(Information)
1 | Lo { I ! :Psycho-Physiological Deviation
! B Befmg) et 0 0
) (8.44,54, 0 ol ! | *E(Energy)
: : Py i e
B Sy A A A e
b Y .
P (n08) | |
| Befote | | 1 |
239382 Yyt 1
] ! L (3.0137.4 |
Eneray (Kcal/min)

In this study, the results of the measurement before and after the study showed that
the change of positive emotion especially in T6, T7, T8 was greater than the change of
negative emotion especially in T1, T2.

As a result, it was found that there was a very 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 drumming’s education and training vary slightly depending on
the characteristics of each individual testee.

4. Conclusion

By using VIBRASYSTEM, 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 very positive in various psychophysiological conditions and, the result proved to
be very effective.

The differences between the two conditions are remarkably marked by
psychophysiological parameters. The significant differences were so evident in T1
(Aggression), T2 (Stress), T6 (Charisma), T7 (Energy), T8 (Self-Regulation), T10
(Neuroticism).

The degree of vitality and concentration increased and then, was improved as well.
The distribution of the positive emotion variation was increased. In addition, since
the measuring device of VIBRASYSTEM 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.
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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 testee.
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Abstract: Attention deficit/hyperactivity disorder (ADHD) refers to a variable cluster of
hyperactivity, impulsivity, and inattention symptoms. Its occurrence substantially affects normal
cognitive and behavioral functioning of the individuals. Children’s ADHD may be continued
to adolescent and then, old ages. Therefore, it is very important not to be influenced to a lot of
accidents and victims due to ADHD in all ages. For monitoring and tracking the severity of ADHD,
in medical field for analysis and diagnosis about ADHD, we need to find out the easily comfortable
and reliable diagnosis method to screen ADHD. Up to now, ADHD diagnosis criteria was
suggested by quantitative electro- encephalography (QEEG) in the general inspection equipment.
By comparing the acquisition data between EEG’s criteria and vibraimage measurements used only
by the captured real video image, we can extract the strongly co-related parameters in vibraimage
technology.

Keywords: ADHD (Attention Deficit/Hyperactivity Disorder), Vibraimage technology,
Quantitative electroencephalography (QEEG), Psychophysiology.

1. Introduction

Attention deficit/hyperactivity disorder (ADHD) affects approximately three to 5%
of school-age children in the United States [1, 2], and from 6% to 8% [3] in South
Korea. ADHD refers to a variable cluster of hyperactivity, impulsivity, and inattention
symptoms. Its occurrence substantially affects normal cognitive and behavioral
functioning of the individuals.

Children and adolescents with ADHD are at risk for later delinquency problems
[4], and some symptoms may persist through the lifespan. There have been reports
that between 50% and 70% of children with ADHD will continue to suffer from the
disorder as adults [5, 6]. The American Psychiatric Association’s Diagnostic and
Statistical Manual, Fifth edition (DSM-5) is used by mental health professionals to
help diagnose ADHD [7].

The criteria used to diagnose ADHD have changed over time. Researchers who study
ADHD have used different definitions to diagnose ADHD leading to disagreement
about the number, characteristics, and outcomes of children with the disorder. Deciding
if a child has ADHD is a multi-step process. There is no single test to diagnose ADHD,
which is a common challenge for diagnosing many other mental problems such as
anxiety, depression, and certain types of learning disabilities.

There are few objective assessment procedures available. Since ADHD is considered
to result from a central nervous system dysfunction and since electroencephalography
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(EEG) provides a direct measure of brain functioning, EEG appears to be an appro-
priate tool for assessing ADHD. A number of researchers have investigated the utility
of EEG measures in the diagnosis of ADHD [8, 9]. Especially, the theta/beta ratio could
discriminate ADHD from control subjects with high sensitivity and specificity [10].

Even though QEEG method can provide the diagnostic value by the high
discriminant validity, there are some limitations, difficulties and inconveniences to
diagnose ADHD. Therefore, to overcome the complicated diagnosis process, the new
diagnosis or screening technology has been strongly demanded by the contactless
method based on video image.

Recently, a new technology named “Vibraimage” is used not only in security
system for detecting potentially dangerous passengers in aviation and airport, but also
in psycho-physiological detection of deception (Lie detection system). This technology
is based on the fact that there are direct correlations between the head micromobility
and the emotional and functional states of human [11, 12]. Vibraimage technology
provides functional and physiological diagnosis inferred from quantitative information
about periodic movements at each point of the object [11, 12, 13]. In the present
clinical study, we investigated the screening power of Vibraimage technology on
ADHD children compared with quantitative electroencephalography (QEEG).

2. Research Study Aims and Objectives

As Children’s ADHD may be continued in all ages, it is very important how to
diagnosis and screen ADHD symptom by the easy and reliable equipment. Moreover,
we need to monitor and track his state by treatment in hospital and family’s intensive
care because he may take an instantly impulsive accident. It is certainly a social
problem in terms of security by a personal psychiatry’s disorder. Therefore, the
medical analysis and diagnosis about ADHD grows to require the specific followings
through their life. By this research, the purpose is to develop and extract the diagnosis
and screen criteria by comparing all the acquisition data between EEG and vibraimage
technology. At the end, we will use and operate the vibraimage technology equipment
in the general inspection of ADHD diagnosis or screen instead of the very limited
operation and inspection by EEG machine. We can provide the reliable measurement
data and criteria in ADHD diagnosis or screen by the captured real video image just
for 1 minute operation [12, 22, 23].

3. Method

3.1. Study population

The study population consisted of 60 children with ADHD, and 50 healthy controls
(8 and 16 years of age), recruited through advertisement to the local population and
hospitals and through periodic school examination from the elementary and middle
schools. The ADHD diagnosis was based on the DSM-IV criteria: semi-structured and
standardized interview by a trained investigator. Subjects provided written informed
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consent prior to participation and they were reimbursed for their time and expenses.
Exclusion criteria for subjects included extreme over- and under-weight, autism,
epilepsy, general learning difficulties, brain disorders and any genetic or medical
disorder associated with externalizing behavior that mimics ADHD.

3.2. Inattention/hyperactivity scale

The symptoms were assessed using questionnaires on 14-scales, including DSM-IV-
based ADHD scales [13] (i.e. 9 inattention and 9 hyperactivity/impulsivity symptoms),
by parents, school teachers and trained interviewers. The questions for inattention
assessed the following symptoms: failure to provide close attention to detail; careless
mistake; difficulty maintaining attention in play, school, or home activities; seems not
to listen, even when directly addressed; fails to follow through; difficulty organizing
tasks, activities, and belongings; avoids tasks that require consistent mental effort;
loses objects required for tasks or activities; easily distracted by irrelevant stimuli;
and forgetfulness in routine activities. The questions for hyperactivity and impulsivity
assessed the following symptoms: excessive fidgetiness; difficulty remaining seated
when sitting is required; feelings of restlessness or inappropriate running around or
climbing; difficulty playing quietly; difficult to keep up with, seeming to always be “on
the go”; excessive talking; difficulty waiting turns; blurting out answers too quickly;
and interruption or intrusion of others.

3.3. Quantitative Electroencephalography (QEEG)
theta/beta ratio (TBR)

We collected electroencephalography (EEG) data at baseline (Week 0), and
during the second visit (Week 8). One hundred and ten subjects (ADHD group 60,
Control group 50) were completely examined. All subjects were not allowed to take
any medication the night before. QEEG was recorded by using MITSAR EEG 201
system, which is a PC-controlled 21-channel EEG system. This session lasted about
one to one-half hour. The input signals were referenced to the linked ears and were
filtered between 0,5 and 50 Hz. The signals were digitized at a sampling rate of 500
Hz. Impedance was kept below 5 kOhm for all electrodes that were placed according
to the international 10-20 system, using electrode cap with 19 electrodes (Electro-
cap International Inc.). Two reference input connectors (Al and A2) and two ground
input connectors were used for successful EEG recordings. Quantitative data were
obtained by using WIN-EEG software. The band ranges for theta and beta were set at
4-8 Hz and 13-21 Hz respectively, registered at Cz, in the eyes-opened (EO) condition
measured for 5 minutes, in accordance with the literature [14].

3.4. Vibraimage monitoring

For Vibraimage fixation standard systems, such as web-camera, or digital camcorder
were used [12]. Fixed resolution of camera was 640 x 480, although Vibraimage quality
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significantly depended on noise parameters. Standard notebook PC with processor Intel
Core Ivy Bridge i5 and Vibraimage software 10 of ELSYS Corp. was used [22]. Web-
camera was installed at the distance of approximately 0,5 m in front of the head of
the subject so that the facial image filled more than 30% of the screen for one minute.
Also, low-frequency video camera (frame rate, 20—30 Hz) was used in order to increase
accuracy of micromovement monitoring.

3.5. Statistical analysis

The mean (M) values between ADHD group and normal control group were
compared using the student’s t-test analysis. The most predictive Vibraimage
parameters were selected by discrimination analysis. All analyses were conducted
using XLSTAT software developed in Addinsoft company and p-value less than
0,05 was considered statistically significant.

4. Result

4.1. Baseline Characteristics of the Subjects

The subjects’ baseline characteristics are summarized in Table 1. The mean age
of the ADHD group and the healthy control group were 11,40 £ 1,90 (mean + S.D.)
(from age 8 to 16 years old) and 11,32 + 1,52 (from age 8 to 14 years old), respectively.
Although there were more males than females in the ADHD group, there were no
significant differences in the gender ratio between the two groups.

Table 1
Baseline characteristics of the subjects
ADHD group (n = 60) Control group (n = 50) P-value*
Age (years) 11,40 + 1,90 11,32 + 1,52 0,867
Gender
Male 35 (58,3) 25 (50,0)
Female 25 (41,7) 25 (50,0)

Data is presented as mean =+ standard deviation and number (%)
*Student’s t-test analysis.

4.2. Comparisons of the mean QEEG theta/beta ratio (TBR)
between the groups

QEEG TBR (Cz score) of the ADHD group and the control group were 5,42 + 2,87
and 2,48 + 0,25, respectively. The Cz scores of the male children in the ADHD group
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and the control group were 5,11 + 2,65 and 2,43 + 0,26, respectively. Similarly, in
female children, the Cz scores were 5,85 £ 3,09 and 2,54 + 0,22, respectively. (Table
2) There were significant differences in the Cz score between the two groups (Fig. 1).

Table
Comparisons of the mean QEEG theta/beta ratio (TBR)
ADHD group Control group
Cz score (Total) 5,42 + 2,87 2,48 + 0,25
Male 511 +2,65 2,43 +0,26
Female 5,85 + 3,09 2,54 +0,22

Data is presented as mean + standard deviation.

Cz score
1800 ADHD -::> Control
15.00 group ; group
1200 ff——— C€z=3.08
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Fig. 1. Comparison of Cz score between ADHD and Control group

4.3. Comparisons of mean (M) value of Vibraimage parameters
between the groups

The main objective of this study was to find out the efficiency of Vibraimage
system as a diagnosing tool for ADHD when compared to QEEG TBR (Cz score). In
order to deduce the discriminant, the test sample and the holdout sample were selected
as shown in Table 3. They were selected randomly, using random number table.

Table 3
Compositions of Sample group
Test sample Holdout sample Total
Control group 37 13 50
ADHD group 48 12 60
85 25 110

The mean (M) values for each of the ten Vibraimage parameters, for the 60 children
in the ADHD group and for the 50 children in the control group, are shown on Figure 2.
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Fig. 2. Mean (M) comparisons between ADHD and Control group

4.4. The predictive Vibraimage parameters to discriminate ADHD

One of the objectives of this study was to verify whether it is possible to diagnose
ADHD only using the Vibraimage parameters, and if it is possible, to find out the
discrimination equation. The statistical analysis that is suited to this purpose is the
discriminant analysis: It is a technique used (a) in deducing the linear combination of
independent variables that can best discriminate a distinct group among the grouping
variables and (b) in predicting the group to which new cases will belong. Therefore,
this study tried to verify the discrimination accuracy when using the discriminant
function that classifies the ADHD and the control group.

Table 4 shows the T-test result for the subjects’ mean (M) values of Vibraimage
parameters, classified as the ADHD and the control group. There were seven mean
(M) variables that were significantly different between the two groups at the 5% level:
aggression (T1), stress (T2), suspect (T4), charm (T6), energy (T7), self-regulation
(T8) and neuroticism (T10). On the other hand, the other three M variables — tension
(T3), balance (T5) and inhibition (T9) — were not statistically significant.

Mean (M) value comparisons between ADHD and control group for Test sampleTable *
Mean (M) between groups T-test
Item ADHD Control group | Mean differ- DF (degree
('grgtips) (N=37) entiation tvalue | freedom) p-value
Aggression (T1) 54,0 41,8 12,2 10,062 83 0,0001
Stress (T2) 224 30,7 -8,3 -8,366 83 0,0001
Tension (T3) 26,3 25,9 0,4 0,198 83 0,844
Suspect (T4) 34,4 32,4 1,9 2,446 83 0,017
Balance (T5) 70,0 72,0 -1,9 -1,295 83 0,199
Charm (T6) 79,8 65,1 14,7 9,144 83 0,0001
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Table 4 (the end)

Mean (M) between groups T-test
ltem ADHD 1 ontrol group | Mean differ- DF (degree
group (N=237) entiation tvalue | o freedom) p-value
(N = 48)

Energy (T7) 38,4 23,5 14,9 6,847 83 0,0001
(STeéf) regulation 74,3 67,8 6.5 4,247 83 0,0001
Inhibition (T9) 19,3 19,4 -0.1 -0,065 83 0,948
Neuroticism
(T10) 39,1 29,6 9,5 3,361 83 0,001

The measured Vibraimage parameters are put as independent variables and the
holdout sample was applied. The discriminant function derived from discriminant
analysis is determined from the number of dependent variable groups and from the
number of independent variables. The smaller one between the number of independent
variable and the number dependent variable group — 1 is the number of discriminant
functions. For this study, the number of dependent variable groups was 2 (control group,
ADHD group) and the number of dependent variable was 10. Therefore, one (2—1)
discriminant function was derived. As the correlation result of discriminant analysis on
test sample, the canonical correlation coefficients was 0,816, which represents a high
correlation. When this value is high and gets closer to 1, it means that the classification
accuracy is also high.

Standardized and unstandardized discriminant coefficients for the discriminant
function were derived. Standardized coefficients are used in determining the importance
of each input variables, and they were used in the classification of unstandardized
coefficients. The results showed that among the Vibraimage parameter variables,
charm (T6) and suspect (T4) had the greatest influence. Stress (T1), tension (T3) and
self-regulation (T8) parameters also had influence to some degree. On the contrary,
inhibition (T9) and neuroticism (T10) had little influence. The discriminant function
coefficients are shown on Table 5.

Table 5
Canonical discriminant function coefficients
Parameter Standardized Unstandardized
Aggression (T1) 0,208 0,038
Stress (T2) -0,361 0,079
Tension (T3) -0,406 -0,046
Suspect (T4) 0,734 0,202
Balance (T5) 0,230 0,034
Charm (T6) 0,791 0,108
Energy (T7) 0,109 0,011
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Table 5 (the end)

Parameter Standardized Unstandardized
Self-regulation (T8) -0,530 0,076
Inhibition (T9) -0,040 0,006
Neuroticism (T10) 0,186 0,014
Intercept None 10,950

As shown on Figure 3, the median for the ADHD group is 1,226, and for the
control group, —1,591. If the value calculated from the discriminant function of the
unstandardized coefficient is close to 1,226, the case would be diagnosed as ADHD,
and if the value is close to — 1,591, the case would be diagnosed as normal.

Centroids (axes F1 and F2: 100.00 %)

F2 (0.00 %)

O| ADHD group (1.226) |

'._‘.: ‘ Control group (- |

Fig. 3. Centroids and Functions at the centroids

The accuracy of the discriminant function was evaluated based on the correctness
of classification of the confusion matrices of both estimation sample (Table 6) and
the holdout sample (Table 10). The correctness of classification of the test sample
from this study is 92,9%, which is fairly high. The correctness of classification of the
holdout sample was 92,3%.

Table 6
Confusion matrix for the test sample and the holdout sample
to
Diagnosed ADHD | Diagnosed normal Total % correct
group
Samole Test Holdout Test Holdout Test Holdout Test Holdout
P sample | sample | sample | sample | sample | sample | sample | sample
ADHD group 48 12 0 0 48 12 100,0% | 100,0%
Control 6 2 31 11 37 13 | 83,78% | 84,62%
group
Total 54 14 31 11 85 25 92,94% | 92,31%
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As a result, seven parameters among Vibraimage ten parameters were shown to
better discriminate ADHD. Seven parameters were the mean (M) values of aggression
(T1), stress (T2), suspect (T4), charm (T6), energy (T7), self-regulation (T8) and
neuroticism (T10) parameter, respectively.

5. Discussion and Conclusion

Currently, no single diagnostic test for ADHD exists. A proper diagnostic evaluation
for ADHD (and all other childhood psychiatric disorders) generally involves a process
of collecting data on the history, course, and duration of symptoms, both at home and
at school, using clinical interviews and behavior rating scales. Because inattention is
pathognomic to nearly all childhood psychiatric disorders, it is often difficult to make
differential diagnoses between ADHD and other disorders that can have a similar
presentation, including autism spectrum disorders, mood and anxiety disorders, and
learning disabilities.

Thus, a biologically based diagnostic test or biological marker (i.e., biomarker)
that is sensitive and specific to ADHD would be of great assistance. Based on the
findings reviewed above, EEG measures have been viewed as a promising biomarker
for ADHD. The diagnostic utility of EEG is usually examined by comparing it to the
gold standard for diagnosis (conclusions from a structured clinical interview) and
calculating clinical group statistics including sensitivity and specificity. There were
previously some reports of increased theta to beta ratio (TBR) in adults and children
with ADHD [14]. Moreover, there are a number of studies on the discriminant validity
of TBR for ADHD discrimination [16, 17, 18].

A study conducted by Snyder and Hall reported 94% sensitivity and specificity in
predicting ADHD when the TBR effect size was 3,08. In this study, the mean TBR for
ADHD group was 5,4 and for the control group — 2,5. Despite the discriminant validity
of qEEG TBR, this study has some limitations. First of all, we cannot differentiate the
presence of ADHD only with the abnormally elevated TBR using QEEG [20].

In addition, the elevated TBR resulted in a misclassification rate of 16% [16],
meaning that by using the EEG marker alone, 16% of actual ADHD cases would
be missed because they produce a normal EEG 0/ ratio. Even though QEEG has
promising diagnostic value and discriminant validity, this method has limitations to be
used towards screening children in which it requires a lot of time and effort. Despite
the diagnostic limitations of QEEG TBR, a lot of studies until present concluded that
it has high discriminant validity. Thus this study classified the presence of ADHD
using TBR.

Vibraimage technology utilizes micromovements around head in order to diagnose
the overall mental health state of the patient objectively, accurately, quickly and
quantitatively [11]. 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 [15].

Vestibular system is related to all other functional systems [21] of human body,
and effectively reacts to all mechanic, nociceptive or emotional changes. Also,
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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 [15]. 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 [11]. Using Vibraimage in actual diagnosis requires an
establishment of criteria on the parameters. Vibraimage reads out the signal changes of
the human organ systems.

Ten vibraimage parameters were measured based on videos of children, classified
into two groups (ADHD or control) according to qEEG TBR. The ten parameters
were aggression (T1), stress (T2), tension (T3), suspect (T4), balance (T5), charm
(T6), energy (T7), self regulation (T8), inhibition (T9), neuroticism (T10). Mean (M)
values for each parameter were obtained by Vibraimage system with Vibraimage
10 software [22].

Among mean (M) of Vibraimage parameters, the ones that best represent and have
the highest correlations with psychophysiological state were selected based on statistical
significance. Also, through discriminant analysis on these variables, using M score as
input functions, 92,94% accuracy rate was obtained in diagnosing ADHD. A total of
7 (seven) variables that were M (mean) values of 10 Vibraimage parameters — aggression
(T1), stress (T2), suspect (T4), charm (T6), energy (T7), self-regulation(T8), neuroticism
(T10) — had p-value lower than 0,017 and were shown to best reflect QEEG TBR.

Based on these results, it is expected that a more advanced discriminant analysis for
ADHD which is easy to use would be developed.
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Abstract: Carnivorous aquatic vertebrates came to land 360 million years ago. They should be
adapted by gravity field. Accordingly, there was a evolutionary development in sense of equilibrium
(balance) and then, it came true to vestibular nervous system in anatomy. The most appropriate
movement was required all the time. This is directly connected to life’s survival. The nervous system
of vertebrate was elaborated in the process of the continuous selection that would be “Fight and
Flight” and then, at the end, feelings would be taken place in its vertebrate. Now, when we human
heard the astonishing sound, we might stagger and when we saw the terrible sight, we could see
the case that was fell down in astonishment. Nowadays, a lot of victims happened at concert hall
performed by American’s artist in England and it made a citizen of the world not be repress his
astonishment. In Korea, the environment of presidential security service was rapidly changed to the
open circumstance. For this service, what is the most applicable solution based on keeping human
rights and enhancing people friendliness? Isn’t there the most appropriate selecting system that can
detect the potentially suspect person by a contactless method through CCTV video image?

Under a real time operational method, it will contribute very strongly to secure the crime
prevention, if there is the monitoring and detecting application the potentially possible dangerous
person by a very high accurate assessment that connotes aggression, criminal excitation, sensitivity
and etc. with the abnormal range of human state. By the way, in some specifically scientific field,
its kind of technology was commercialized and operated as a high confidence and reliability in Lie
Detection system and then, we can expect the strong admissibility of evidence. In this connection,
Henry Greely pointed, “ If some one successfully develop to judge the complete and very high
accurate. Lie Detection system or the skill of truth-compelling method, it will influence to all courts
and furthermore, to all the judicial systems.” Recently, there are lots of researches and studies to
keep utilizing Lie Detection skill based on fMRI and brain prints identification. Among these kinds
of technology, Vibraimage technology is to operate to detect and screen the highly suspect person
(object) on the real time way by using a contactless CCTV video image. This study is to contribute
to indicate proof materials and to verify Proof Of Operation Concept (POOC), and then to propose
the possible utilization by the real cases.

Keywords: Vibraimage, CCTV video image, vestibular system, counter-terrorism, Proof Of
Operation Concept.

1. Introduction

Although a lot of manpower and equipment are put into the protection of VIP at
national important events and international events, there is a limit to detect terrorist and
highly dangerous person among targeting unspecified crowd. In this environment, it is
necessary to have a system to detect the potentially suspected terrorists and high-risk
criminals from real-time video images through CCTV in advance [1, 2, 3, 7].
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The right device is VIBRASYSTEM. The main principle is to search and detect
the dangerous people in CCTV video images in real time. By calculating the analysis
values from the micro-movement of the head/face and etc., which is the reflex-
regulation function of the human brain, it is a system that detects the real-time suspects
of potential terrorists or high-risk criminals in the crowd and then, informs them
by alarm function. Also, the video images of the dangerous people identified as the
potentially suspected terrorists and high-risk criminals can be automatically captured
and sent to security guard or police via text messages (MMS service).

The result, judged to be a dangerous person, provides the objective data on suspect
level so that the profiler can send the captured picture to the pre-registered manager
(profiler) and perform a close examination. The recommended place of installing these
equipment is an unspecified number of people such as airport, railway station, harbor
check point and so on.

Vibraimage technology for detecting the potential suspect person or high-risk
criminal was developed by a system for indicating the quantitative analysis of suspect
level by comparing and matching the simultaneous correlation between brain waves
and VI parameters analyzed by the real video images [6, 7]. This security application
was proven for a long time by operating at many cases of installation and utilization
around the world. Especially, since 2016 year in China, we have tested for proof of
control at some major airports, high express train stations and national border guards
and so on. For about 2 year POOC (Proof Of Operational Concept) examination and
testing, VIBRASYSTEM in security solution could detect the very meaningful testing
results here and there in China. Herein is to introduce the greatly surprising cases that
were detected and captured by VIBRASYSTEM.

2. Theoretical basis

2.1. Vibraimage technology overview in security solution

It is a technology that visualizes the micromovements of the head/face through
the real video image by the interaction of the brain vestibular system (equilibrium
sensory function) by stimulation and measures and detects it with psychophysiological
parameters based on the classification and combination of amplitude, frequency,
symmetry [1, 2, 3, 8]. In other words, it refers to a technique of acquiring, analyzing and
evaluating the real video information related to human psychophysiology and emotional
state. Through lots of testing and verification, the non-contacting security application of
VIBRASYSTEM has been optimized to develop and improve a method to quantitatively
indicate and analyze the suspect level of potentially risk and dangerous criminal [1, 8].

2.2. Psychophysiological Relation

The vestibular system is the only one of somatosensory system that can distinguish
the area from each other, and consists of two organs. Each vestibular system consists
of two receptor groups, one group of three semicircular canals and the other group of
otolith organ which consists of utricle and saccule. These vestibular receptors have two
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functions: one is to tell us where the body is about gravity and the other is to tell us
how the head moves and how fast it changes [1, 2, 3, 4, 5].

The vestibular system, which contributes to our balance and our sense of spatial
orientation, is the sensory system that provides the dominant input about movement
and equilibrioception [1, 2, 3, 4, 5].

The vertical human head position controlled by vestibular system by the means of
head-neck anatomy. Two month old child begins to poise the head in vertical position
on reflex level, firstly performs visible movements for it. Adult people also performs
micromovements for poise vertical head position, because it is impossible to coordinate
vertical mechanical balance of heavy object without movements.

Vestibulo-emotional reflex (VER) is a reflex 3D head movement that stabilized
vertical equilibrium of head by producing head-neck muscle movement with the
frequency depending on the emotional and psychophysiological state of a person
[1,2,3,4,5].

Vestibulo-emotional reflex (VER) is the one of vestibular reflexes, linked human
physiology and emotions. The signal generated by the micromovement of the head is
also changed to electrical energy and sent to the central nervous system through the
vestibular nerve [1, 2, 3, 4, 5].

The senses produce motion, and the perception produces behavior. There are general
senses and special senses in the senses. The general senses have visceral senses, pain,
itching, and proprioception. The special senses include visual, auditory, taste, olfactory,
and balanced sense.

Only when information that we receive from the body — the actual vision, the touch,
the proprioception (the sense of arms and legs positions in space) is integrated with the
image of the body already remembered in the visual space of the brain, then it can fully
take notice your presence (the sense of self). It is thalamus that connects sensation
and motion. The thalamus acts to connect the movements and the interior and exterior
sense to cerebral cortex. Hundreds of thousands of areas of thalamus and cerebral
cortex vibrated at 40 Hz, and Gerald Maurice Edelman named it the dynamic core and
then called it as the core factor of human consciousness (mind). The technology that
utilizes the balance sensory theory in central nervous system, is Vibraimage system
[1, 3, 8]. Only when information that we receive from the body —2.5. Detection point
and process according to “Dynamic” or “Static” or “Mixed” mode.

2.3. Features of VIBRASYSTEM applied security solution

VIBRASYSTEM Technology can be seen in four broad perspectives [1, 3, 6, 7, 8].
First, the vestibular system of the brain-body performs the various roles by adjusting
and modulating the balance organs of the human body through the vestibular cortex of
the brain. It means that it perform the cognitive functions, for example, such as posture
control, self-movement, cognitive ability, and space moving objects.

Second, through the autonomic nerves of the heart-body, when heart information
such as heart rate variability, tension/anxiety, awakening/relaxation is transmitted
to the brain is transferred to brain, at this time, the vestibular system is stimulated
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through the rotating stimulation and temperature stimulation using blood flow. This
information is used to determine and grasp the effect of human body. Third, the brain’s
commands and heart responses are expressed in balance or in fine tremors through the
equilibrium organ of vestibular system, and then it is represented by micro-movement
(energy conversion).

Four, it is a very unique technology that can recognize the physiological response
by mapping the real video information (frequency, amplitude, symmetry) using the
camera with the electrical physiological signals (EEG-HRV).

2.4. 3 kinds of operation programs for security

There are three kinds of operation program in security solution. According to
the testing environment and the required target and purpose at checkpoint, the most
appropriate testing program can be applied and operated. VIBRASYSTEM at some
checkpoints need to sense the passing crowd on walkway. It requires to sense the
standing person at passport or identification card at other checkpoints. In addition,
it should sense the waiting person at the back of X-ray baggage inspection machine.
According to the required purpose and condition, the best operating program should be
selected and applied for the reliable examination. The first program in security solution
is “Dynamic mode”, which can be applied to the unspecified crowd flowing through
the given guiding walkway. This is a very general operation process in security at the
various checkpoints [10].

The second program is for checking sensing the standing passengers or person while
he should stand for a moment at the front of inspector. This one should be different
from the flowing conditions. It can be applied and operated to all check points to inspect
passport or ID card or credit card or the standing mode at the front of inspector. It is
called as “Static mode” [10]. The third program is for sensing and detecting under the
mixed condition and environment by combining “Dynamic mode” and “Static mode”.
This one can be limited to apply actually. But in case that passenger or person stands
for a moment and walks way at a short distance.

2.5. Detection point and process according to “Dynamic” or “Static” or
“Mixed” mode
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E Entry 1
| | & |
| l‘ @ I I J!h | ! ‘ VIBRASYSTEM :
. * _Ege —I e | Suspect level

{_l;:ir . ‘ ‘ \i‘y_‘ i

| | Camera — n BRE I ccv
E,% . |nspectm——>' Lk ‘ i

! . e : ]
i o " i
1. D ccrv ! Exit n

bt exit ! I —mm OV Suspectleve




CASES OF POOC TO DETECT THE HIGHLY DANGEROUS PERSON... 193

3. Detected cases for Proof of Operational Concept in China

3.1. Sample of the suspect level analysis captured to the actual criminal
by VIBRASYSTEM

The signs of behavior are indicated by suspect level through VIBRASYSTEM.

After getting the recorded video image that captured the real criminal who was
arrested by criminal investigation, VIBRASYSTEM examined to analyze this video
image. The dynamic mode program was used for evaluation. This case was occurred
at the big shopping mall and the criminal stealed some jewelry and gold from a store.
VIBRASYSTEM could detected the high suspect level from its video image. By this kind
of analysis and evaluation contributed to find out the very potential suspect in criminal
investigation. VIBRASYSTEM made some contribution by examining and analyze
some video files. The following picture (Figure 1) is one of the evaluation evidences.

Fig. 1. Case of Theft at Jewelry store, Recorded video by CCTV

3.2. Detection lists for POOC in China's major sites

In China, anti-terrorism caused by the independence and religious problems of ethnic
minorities such as Tibet and Inner Mongolia has become an important national policy
issue. Recently, the Ministry of Public Security of China has organized and operated
the counter-terrorist department independently, and is taking an active approach to the
issue of counter-terrorists. Therefore, we designated the demonstration area in China
and conducted the testing operation using VIBRASYSTEM. The demonstration areas
are in Beijing Sudo International airport, Guangzhou Bakwoon International airport,
Shenzhen Baohan International Airport, Inner Mongolia border immigration office,
Zhejiang Province Yiwu City train station and so on. The Figure 2 shows the case of
the testing environment that requires “Dynamic mode” program in airport and terminal.
The mark with red rectangular box indicates the high suspect person.
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Fig. 2. Case of high suspect person by dynamic mode
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The testing for Proof of Operational Concept (POOC) was conducted for about
2 year from March 2016 to November 2107. The representative testing results are
shown on the below table. Some cases are very surprising and remarkable evidences
and results in China's testing.

1) Undeclared case to hide and bring US$100,000 in baggage (Illegal entry of

US$100,000)
Suspect Level Conditions
— Captured and detected to hide and carry US$100,000 in baggage
69.3 Arrested immediately by police team (Syrian people, Man)
* Must declaim when carrying over US$10,000

2) Undeclared case to hide and bring plant with drug ingredient in baggage

Suspect Level Conditions

65 — Captured and detected to hide and carry a specific plant with drug
ingredient in baggage (Kenya, Men)

— Chatercho (kind of Arabia tea)

— Prohibited to import since 2013 (Prohibited items for national
importation

3) Undeclared case to hide and bring fruits in baggage

Suspect Level Conditions

— Captured and detected to hide and carry a lot of Mango
— Employee (Crew) in International Airplane company

66.3




CASES OF POOC TO DETECT THE HIGHLY DANGEROUS PERSON... 195

4) Declared case to carry 1 Million China money

* He declared 1 million China money before embarkation [Legal entry case]

Suspect Level Conditions

— Captured and detected to carry
1 million China money (RMB)
67.3 (Legal case, He declared it before embarkation)
* He was captured and detected because he was so nervous and state
of tension to bring a big money

5) Evidence to detect Drug Injector

Suspect Level Conditions

— Captured and detected by drug injection

655 — Arrested immediately on site after urine examination
’ * She was revealed as Drug ex-convict.

* Impossible to detect at any inspection machines

6) Evidence to arrest the on-site pickpocket crime

Suspect Level Conditions

— Captured and detected as pickpocket crime
70.5 * He was arrested on site immediately by the close examination due to
the high suspect level in VIBRASYSTEM
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7) Evidence to detect lamb-carried smuggler

Suspect Level Conditions

— Captured and detected to hide 20 kilograms of lamb meat
65.3 (raw meat) being taped to body
* Impossible to detect it by metal detector

8) Evidence to detect a very nervous passenger

Suspect Level Conditions

— Captured and detected to bring the temporary passport due
to losing the real passport
65.2 * He was in the state of tension and anxiety just before departure
inspection due to that he possessed
the temporary passport

And there are lots of evidences to capture and detect during POOC in China except
the above introduction. They will be so much helpful to operate and setting VI security
product.

3.3. China Certification by China police and officially certified test
report samples

After POOC testing, we could get the officially certificated test reports. By
accumulating some test reports in China. They will be so much meaningful and helpful
to distribute VI security products because they can make it be reliable and confident as
the most appropriate security solution. As the results of the successful POOC testing, at
the end, VIBRASYSTEM (named as "ALPHAEYE" brand in China) could be certified
by China Police on October 2017 year, which he issued the official certification as
figure 3.
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Fig. 3. Official certification by China Police

4. Discussions in security profiling system

There is no equipment around the world to detect the suspected terrorists and
high-risk criminals in advance. Many security guards and security personnel (police
officers) are involved in national and international events to identify the suspected
terrorists and high-risk criminals. There is a limit to detect terrorist and high-risk
criminal, and to manage many security personnel and to purchase equipment
cause the waste of the national budget and so, hinder the utilization of the efficient
administrative power. The existing equipments (Metal Detector, X-ray, etc.) at the
national and international events will be exposed to terrorist and high-risk criminal
in advance, which will work to limit the detection. In other words, the exposure
equipment can be prepared and taken measures by terrorist and criminal in advance.
Making it impossible to detect the pathway of movement, it results in revealing
loopholes to security and surveillance, and relying on more manpower. Meanwhile,
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the most important point is which technology can be the most feasible and applicable
solution to detect and screen the possibly high suspect or criminal in security system.
VIBRASYSTEM's security solution by the non-contact method through CCTV
video image can be most reliable among the current technologies comparing to
SPOT(Screening of Passengers by Observation Techniques) in security profiling
system [9].

5. Conclusion

VIBRASYSTEM was conducted in China for Proof Of Operation Concept (POOC)
test. A few of suggestions are taken as below.

First, why is the Vibraimage technology to capture and detect the high-risk criminal,
based on the real video image required? It is no exaggeration to say that modern times
are the age of video. The utilization of CCTV equipment is one of the key factors.
However, the technology for improving the video image quality is developing, but it
is known that there is no technology to evaluate emotions or physiology using the real
video image.

VIBRASYSTEM is for a practically artificial intelligence system with the scientific
fusion that can greatly increase the security function of the existing CCTV.

Second, is there a scientific investigation system that analyzes the lie probability
for statements by simply recording the video image by mobile phone and detects the
high suspect person from the public? The usefulness and simplicity of mobile phones
are continuously evolving, so VIBRASYSTEM can provide an extension of the field
where mobile phone or CCTV can use the real video image.

Third, is there a non-contact detector that can reduce the controversy of human
rights by using the physical contact of the equipment? Everyone is exposed to the
unpredictable terrorism and constant threat defenselessly. There is no reason to hesitate
if there are equipment and technology that can measure the signs with the scientific
numerical evaluation. The development of modern science has come to predict the
real situation. However, the fear of terrorism, which is represented by a lonely wolf; is
a reality that can not be easily escaped. How can humans respond to disasters that have
not been experienced with these crimes? Can the crime be prevented for reasons that
are not the reason?

In this study, it has been proven that VIBRASYSTEM using CCTV video image
can grow and develop into a state-of-the-art security system that detects potentially
dangerous person among crowd.
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Abstract: Abstract Previous Drowsiness evaluation methods used driver-dependant sensor,
where it burdened drivers to wear sensors and also distracted or limited drivers to drive freely. Due
to this limitation and driver-unfriendly method, new drowsiness evaluation method was required.

Therefore, this research was evaluating new method by using vibration image technology with
EEG parameters and correlations. Six subjects were forcefully induced with drowsiness, and EEG
signals and image data of each subject was measured by using new method. Measured EEG signal
was analyzed by FFT (Fast Fourier Transform) analysis to extract Alpha, Beta, Theta, and Delta
parameters.

Also, measured image data was extracted by using vibration image technology' to achieve nine
parameters such as Al, and etc. Obtained parameters were compared using correlation analysis.
Result of this comparison showed that there was significant relationship between measured
parameters and drowsiness. Conclusively, this new method will improve and compensate the
limitation of existing method of measuring drowsiness.

Keywords: Vision, Drowsiness, Vibraimage, EEG.

1. Introduction

Many studies have been conducted on the perception and assessment of drowsiness
and the importance of such studies is also emphasized depending on the risk of accidents
caused by drowsiness. Accordingly, the studies are under research and development
to evaluate drowsiness based on biometrics. However, the limitations that require the
sensor to be attached directly to the driver make it difficult to apply it to the actual
driving situation. To address these limitations, a number of vision-based recognition
technologies are being developed and the studies are being conducted accordingly. In
particular, among those technologies, the vision-based technologies using cameras are
widely used, and Microsoft's Kinect is a representative example. Many studies have
been conducted which want to recognize humans with a vision based technology, but
the most of them are now recognized using gestures or variations of eyelid or etc.
Usually these are used a lot for conducting instructions or simple recognition, and
biometrics based on physiological mechanisms are still in short supply. A new vision-
based measurement technology is required to measure a person's feelings or state of
physiology. Many parts of the biometrics are being studied, including the autonomic
nervous system and respiratory and cardiovascular system. It is a vestibular system
that is affecting the regulation of these areas. The vestibular system represents the
micro-movement, called as VER (Vestibular Emotion Reflex) [1, 2, 3]. Vibraimage is
a technology developed by V.A. Minkin to measure human emotions and emotional
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state by measuring the micro-movement of vestibular system [1, 2, 4]. As Vibraimage
technology is used to analyze micro-movement through video image, in this study, we
want to measure and analyze the physiological phenomena arising from the sleeping
environments together with EEG data to identify the possibilities in finding and
evaluating the effective variables against drowsiness through video image.

2. Research method

The previous studies that evaluate to detect the sleepiness/drowsiness state are
using the most reliable EEG devices [5, 6]. This study is using EEG devices to acquire
biometrics that register the drowsiness state and then, simultaneously Vibraimage
parameters were compared and analyzed to find out the most highly co-related variables.

2.1. Testee and experiment procedure

This study was researched on the basis of a sleepy driving scenario. The subjects were
repeatedly shown to be used for the long highway driving, the inside of the laboratory
was dimmed, and the synchronized video images with EEG accusation were captured
and saved for using to compare Vibraimage variables and EEG data at the same time.
33 persons with 20 ~ 30 ages took part in the experiment. (Male 20, Female 13). All
subjects limited the intake of caffeine before testing and conducted the experiment at
dawn to easily cause drowsiness. The subjects were also rewarded for their involvement
in the experiment in order to increase their participation in the experiment. All of the
subjects attached a electro-cap sensor (cap form) so that its impedance was less than
5 Q, and conducted the experiment from a awakening state to sleepiness state.

2.2. Variables

The subjects then were obtained by video images taken with EEG device under
infrared rays at experimental room, which resulted in a total of eight channels (F3, F4,
T3, T4, C3, C4, O1, O2) that were selected for this study among 21 channels.The video
image data was shot in front of infrared at a resolution of 1280 x 720. The resulting
variables of Vibraimage were to indicate 10 variables (Aggression, Stress, Tension,
and Suspect Balance, Charm, Energy, Self-Regulation, Inhibition, and Neuroticism)
and all other parameters [7]. In the raw data, the amplitude variables are four basically.
And the frequency variables are six basically. Also, the symetry variables are seven
and many prcoessing variables by combination.

2.3. Analysis method

Among the data collected in the experiment, EEG data was extracted by band (Hz)
from Delta, Theta, Alpha, and Beta, and was derived from the image analysis. In order
to compare the data extracted from the video image analysis, the data was converted into
FFT for 1 second increments based on time. In the comparative analysis, we analyzed
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EEG data and Vibraimage variables acquired for 10 second periods of awakening and
drowsiness based on the point of sleepiness at Drowsiness Level [5]. Vibraimage 8
software was used in Vibraimage analysis that has each raw data with 0,25 second
on time basis. The analysis was based on the variation in the drowsiness state versus
the awakening state for each data, and the statistical analysis was performed using
the independent sample T-test and Mann-Whitney test respectively. In addition, the
measured data were also correlated with the each difference in the individual testee's
EEG data and Vibraimage raw data.

Figure 1 shows the screen on which Vibraimage images are analyzed.

e

Fig. 1. Vibraimage analysis software

3. Result

Based on the variation between the awakening state and the time of drowsiness,
a Mann-Whitney test was performed as neither of the eight channels was satisfied by

the band.

The test results are as shown in Table 1.

Mann-Whitney test result

Table 1

C3 c4 O 02 F3 F4 T3 T4
—63 -49 189 —23 -3a =
Delta Z 8' 51' 2' 85. 5' =327 =731 7 .
P 524 000 058 017 730 744 465 081
, 23 54 —221 29 —58 -146 —151 —37
Theta 259 38 a4 20 6 7 4 @
P 018 000 027 .003 .558 142 130 _.000
, 55 —616 —43 -46 —617 53 —44 615
Apha 252 9 91 03 4 55 69 3
P 000 .000 .000 .000 .000 .000 .000 000
-8 -191 -8 -9 -123 -145 -115
Beta 24 3 0 3 T3 277 ¢
P 40 056 395 .345 728 215 147 248
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As the result of test of normality, F3 and F4 variables in Vibraimage variables were
satisfied on the basis of variation between the awakening state and the point of drowsiness
as EEG analysis method. And then, those two variables (F3, F4) were analyzed by
the independent sample T- test and others were performed by Mann-Whitney test.

The Sample T-test result is shown in Table 2.

Table 2
Mann-Whitney / Independent T-test result

Al A2 A3 M H F2 F3 F4 F5

; 26 53 -67 -36 -241 -48 -7.18
72 27 97 58 4 60 2

P 008 000 ,000 000 016 000 000

T 2-06 9.418

P .000 000

Table 1 that EEG data were acquired on causing drowsiness shows the significant
differences in C4 and O2 values of Delta band in EEG data, while the significant
differences were seen in C3, C4, O1, O2, and T4 values in Theta band. For alpha band,
all 8 channels showed the significant differences, and for beta band, they all were not
significant and in the pattern they also showed the increasing patterns for delta, theta,
and alpha. As shown on Table 2 for Vibraimage data, F3 and F4 variables were proven
by T-test that indicates the significant differences and, the variables A1, A2, A3, A4,
F2, F5 were verified by Mann-Whitney test that resulted in the significant differences.
Based on the measurement method, the two results show that there are two ways to
determine the drowsiness state that the significance is verified statistically. The two
measureable methods were then identified as likely to be assessed for the drowsiness
analysis and, as a result, a correlation analysis was performed between the two
methods. The correlation analysis was performed by the overall average data from the
subjects of EEG and Vibraimages during the period of drowsiness state. As a result, the
results showed 67 significant variables, 5 median variables, 62 low variables, and 221
non-significant or non-correlative variables out of the total 288 related to each variable.
However, as the analysis showed the statistical significance for each measurements, the
correlation analysis was performed for each subject to reduce the individual differences
in the biometrics.

Table 3
Correlation analysis result — (z).6 over [Testee 1]

VIBRA Bandwidth EEG Correlation p-value N

Al Theta C3 .708" .022 10
A2 Beta a3 .824* .003 10
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Table 3 (the end)

VIBRA Bandwidth EEG Correlation p-value N

C3 696" 026 10

g Theta 01 679* .031 10
T3 693" .026 10

T4 654" 040 10

F1 Theta C3 723" .018 10
F2 Alpha F3 647" .043 10
- Theta F3 785** .007 10
Beta F4 -702* 024 10

F4 Theta F3 -761* 011 10
Theta C3 -.658* .039 10

02 -.634" 049 10

647" .043 10

5 AlPha Fa 827" 003 10
842** 002 10

Beta F3 674* 032 10

F4 687" .028 10

As shown on Table 3, the analysis results for testee 1 show the correlation between
the electro-vibration and vibration image variables. Some variables that show over (%)
0,6 among the variables with the significant differences could be identified.

4. Conclusion and discussion

In this study, we studied using EEG and vision technology, which are commonly
used to make an assessment for drowsiness state. Many assessments are made using
the traditional measurement method, EEG device. The new measurement method,
Vibraimage technology, is a vision technology based on psycho-physiological
mechanisms.

We wanted to determine the potentially possibilities for new measurement methods
to assess the drowsiness state by identifying differences between the two measurement
methods and analyzing the correlation.

EEG and Vibraimage were used for the evaluation of drowsiness state depending on
the measurement method, and both methods showed the differences depending on the
point of drowsiness compared to the point of awakening. As both methods are shown
to be capable of assessing the drowsiness state, we analyzed to see the correlation
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between the sleepy periods. As both methods are shown to be capable of assessing
the drowsiness state, they analyzed to see the correlation between the sleep areas.
There were a number of highly correlated variables as the result of the correlation
analysis between the different testees, while the correlation was not high in the
overall comparison for the sleepiness period. This shows that there are the individual
differences in the biometrics. As shown on Table 3, testees other than testee 1 were also
able to identify a number of highly correlated variables. This was done by verifying the
correlation between the two measurement methods, and it was possible to assess the
drowsiness detection using Vibraimage technology. However, this analysis considers
the individual differences and should be supplemented later by the various studies.

By using the vision technology based on physiological mechanisms, it is expected
to be used a lot in areas such as the driver's drowsiness detection and recognition of
biometrics, which have been studied in contact methods.

This study is very significant as a fundamental study to identify the possibility
of detecting the drowsiness state using Vibraimage technology, which is the newly
revolutionary measurement technology.
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Abstract: Recently, according to increase the people who interest health management
and medical services of individuals, the information and communication technology and bio-
medical technology combined biological signal of product have been developed. and many
scientists and engineers have researched in U-health, Health care, Wellness care fields. As the
measurement, methods for the mental health, f{MRI(Functional Magnetic Resonance Image), EEG
(Electroencephalogram), PET(Positron emission tomography), etc. have been used by monitoring
the brain activities or recognizing the stress state through ECG (Electrocardiogram) readout or
pulse measurement. This study propose the novel way to extract the effective parameters related to
an individual's stress of physiological mechanisms by using a micro-movement imaging technology,
one of the non-contact measurement technology. Twelve subjects participated in the study. The
underlying changes in frequency changes of head movement that are associated with valid
parameters of Vibraimage in response to stress have been explored.

Keywords: vibraimage, testee, bio-medical, wellness care.

1. Introduction

As human life gets longer and longer, according to increasing people who expect the
high quality life, the medical and health care service industry is growing and the market
of the medical equipment and health care systems is enlarging in volume. The research
and development in medical industry is more proactively increased for seeking to
increase the reliability to extract the bio-signals furthermore and improve the usability.
The interests for caring the mental health are especially increased to all that are suffering
from the mental difficulties like stress, anxiety, depression and etc. The market volume
is growing more and more in the industry of U-health, Health care and Wellness care to
prevent disorders by measuring and monitoring biologic responses [1, 2].

The methods that the present people manage their health care are in hospital to
diagnosis their own states by using Electrocardiogram, MRI, Endoscopy etc. In case
of brain state, there are methods that manage their psychiatry health by observing the
brain state directly by EEG, fMRI and PET and etc. These methods are to require the
high expenses to the current persons and it is not easy to manage the state of their
health because of the difficult usability and real-time accessibility. The health care
service companies and hospitals have made a lot of effort that users can manage and
monitor the state of their health more easily and comfortably by means of health care
monitoring platform and wearable devices. And there are lots of researches about the
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human trait and state to study and develop how to use the human's bio-signals like
voice, image, gestures and others [3].

Vibraimage technology is the non-contact sensing technology by camera to acquire
the biological information by psycho-physiological responding parameters. By
measuring the biological information based on video image by camera, it is one of the
new bio-signal technologies that can acquire the biological information by reducing
the charge of time and expense, and by the easy operation and accessibility.

Human body is designed for sustaining the life support by generating cells and
supplying oxygen through the blood flow that is circulated by heart pulse. The
periodical micro-movement is generated by the circulation activity of blood from
heart to brain, which flows by abdominal-aorta and carotid arteries [4].

Vibraimage technology is to indicate and determine human emotional state by
analyzing a various frequency and amplitude, pixel movement, and extracting data
from the differences between image frames, which acquire and detect the information
of head movement and face image by camera [5, 6, 7, 8, 9].

This research is to find out the effective parameters to make an interference of
the mental stress state observing the changes by Vibraimage technology when
the cognitive stress and emotional stress are stimulated and then, to compare the
differences between the stabilized condition and stress condition.

2. Research method

2.1. Theoretical background

2.1.1. Physiological theory. Vibraimage technology is based on a new discovered
vestibulo-emotional reflex (VER). VER shows the dependence between head
micromovements and human psychophysiological state.

The vestibular system, which contributes to our balance and our sense of spatial
orientation, is the sensory system that provides the dominant input about movement
and equilibrioception.

Vertical human head position controlled by vestibular system by the means of
head-neck anatomy. Two month old child begins to poise the head in vertical position
on reflex level, firstly performs visible movements for it [5, 6, 7, 9].

2.1.2. Vibraimage parameters. Movements of human head are the most frequently
repeated motions of human body during life. Vertical head position is controlled by
the vestibular system reflex movements. This includes continuous micromobility
(hundreds of micrometers several times per sec, 1-10 Hz) of head and stopped only
when the head is sloped to a support. From the physical standpoint, mechanical
head oscillations present vibration process, whose parameters provide quantitative
correlation between energy and object mobility. General information about head
mobility parameters can be obtained using vibraimage technology. Vibraimage
technology provides quantitative information about movements of any pixel of the
object, processed into general object activity or emotional parameters. Values of
amplitude and frequency of vibrations of a person head differ in each point of space
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and are displayed as pseudo color image. Integrated processing of parameters values
of vibration in each point can give the general information on parameters of the
person movement. Vibraimage the person heads displaying amplitude and frequency
the distributions of vibrations modulated by a color scale [5, 6, 7, 8, 9].

2.2. Experiment design

2.2.1. Testee and experiment environment. The total 12 persons (male: 6
persons (32,8 + 5,5 age, female: 6 persons (28,6 + 4,4 age) were participated on
this experiment in order to prove the emotional interference using video image-
based Vibraimage. All testees were directed to stare at the front side monitor
sitting on armchair comfortably, at which was very calm at the closed testing room
under room temperature and humidity. There were camera and monitor at the front
side of testee at 50cm distance. The camera was focused on the face/head. The
background of testee was a wall and there were no moving objects except the testee.

2.2.2. Experiment stimulus and experiment procedure. The experimental stimuli
that give cognitively and emotionally the mental fatigue and stress to testee are the
mathematical problems required the mental arithmetic and the video stimulation to
cause emotional agitation. After being stabilized for five minutes to stabilize the
biorhythm and emotion, the experiment was to present math problems for 5 minutes.
5 minute resting and again gave the depressive video stimulation caused the emotional
stress and then, was finished by five minute stabilization.
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Fig. 1. Experiment procedure and cognitive, emotional stress stimulation

2.3. Data acquisition

The parameters were acquired by analysis of vibration frequency and amplitude
and 10 ~ N frame treatment to provide 25 ~ 30 frame per second (25 ~ 30 fps) through
Vibraimage system that is provided by dual core PC based on Windows OS and
camera with VGA resolution or higher.

Through micro-vibration frequency analysis technology, the variables used to
extract emotions from video images are composed of 10 variables: Aggression, Stress,
Tension/Anxiety, Suspect, Balance, Charm, Energy, Self-Regulation, Inhibition,
Neuroticism.

The 10 variables were determined by using amplitude variables (Al ~ A4),
frequency variables (F1 ~ F5), and vibration symmetry variables (S1 ~ S5),
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mathematical processing variables (P1 ~ P4) using the variation in the frames that can
be obtained from the images.

The 10 variables are extracted by combining the variables A, F, S, P etc.
mathematically by means of the anatomical and semantic interpretation.

3. Research result
3.1. Data analysis

The data analysis took the 10 valid variables created with frequency analysis,
amplitude, and symmetry using the Vibraimage program with the video images
extracted from the camera, and then compared the differences between data obtained
at resting state (base) and data obtained at stimulated state. Statistical analysis was
performed using SPSS 17,0 K (SPSS, IBM Company).

Figure 2A shows the mean value of variables during the mathematical stimulation,
and Figure 2B shows the mean value of variables during the emotional stimulation.
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Fig. 2A. Variations of 10 variables during the cognitive stress stimulation
by mathematic mental arithmetic
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Fig. 2B. Variations of 10 variables during the emotional stress stimulation by video image
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3.2. Analysis result

In the cognitive and physiological stress stimulation, 9 variables (Aggression,
Stress, Tension/Anxiety, Suspect, Balance, Charm, Energy, Inhibition and
Neuroticism) were performed by independent sample T-Test according to the normal
distribution (p < 0.05). But Self-regulation variable did not comply with the normal
distribution, so Noon-parametric Test was performed (p < 0.05) (Table 1).

In the emotional stress stimulation, 9 variables (Aggression, Stress, Tension/
Anxiety, Suspect, Charm, Energy, Self-regulation, Inhibition and Neuroticism)
were performed by independent sample T-Test according to the normal distribution
(p < 0.05). But Balance variable did not comply with the normal distribution, so
Noon-parametric Test was performed (p < 0.05) (Table 2).

Table 1
Analysis result of the cognitive stress stimulation by mathematic mental arithmetic
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Table 2
Analysis result of the emotional stress stimulation by video image
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When comparing the data stimulated by the mathematic mental arithmetic stress
against the date under the resting state (Base), 6 variables of Aggression, Charm,
Energy, Self regulation, Inhibition, Neuroticism showed the increasing pattern, but
Stress variable was decreased.

At this analysis, there is the difference of increase and decrease in Stress, Charm,
Self-regulation variables, but the statistically effective difference was not found. (Self-
regulation: z=—1,215, p = 0.224), (Stress: t = 1.766, p = 0.093), (Charm: t =—1.782,
p = 0.090). But Energy and Neuroticism variables showed the statistically effective
difference (Energy: t = —3.341, p = 0.003), (Neuroticism: t = —-2.773, p = 0.012)
(Fig. 3A, 3B).

The result by the emotional video stimulation showed the increasing pattern in
Charm, and Neuroticism variables. But there was also the difference of increase and
decrease but did not show the statistically effective difference (Charm: t =—-0.517,
p=0.611), (Neuroticism: t =—0.619, p = 0.543) (Fig. 3C).
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Fig. 3B. Comparison of statistical significance by the cognitive stress stimulation (2)
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Fig. 3C. Comparison of statistical significance by the emotional stress stimulation (3)

4. Conclusion and future study

As the contactless biometrics measuring tool, Vibraimage technology using micro-
movement frequency variations are used to measure changes in head micro-movements
during the cognitive and emotional stress stimulation. When a person is being stabilized,
or under stress, or under certain stimulation, we can see that there are changes in the
head micro-movement frequency due to the changes in autonomic nervous system and
in muscle movement, and the cognitive stress impacts to increase the heart rate and
to decrease homeostasis by nervous system change rather than the emotional stress
stimulation among all testees.

Among 10 variables, the most of variables showed the significant variations in the
cognitive stimulation, and the statistically effective difference was shown in Energy and
Neuroticism variables. But during the emotional stress stimulation to testees, there were
the small variables with the same pattern variations and also the statistically effective
difference was not found.

What are lacking in this study are the small number of subjects involved in the study,
given the differences in degree of individual acceptance of the emotions or stress and the
variables in the stress resistance, and the emotional trigger stimulations were not diverse.

It would also be nice if the subjects' self-assessment and comparative validation with
the existing stress judgment criteria provided a multilateral validation of the efficacy of
the emotional recognition technology using vibration frequencies.

In this study, the video image-based emotional recognition technology is used as
a method to manage and monitor the mental health in the health care system and medical
fields, making it more likely to be used for ensuring accuracy and convenience.
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Abstract: The purpose of this research is to suggest the utilization of Vibraimage, a high-end
device, to improve the reliability and the accuracy of the polygraph, which is actively used in the
investigation process in spite of the controversies including the theoretical issue. To meet this goal,
the database that can show the possible improvement in reliability and the accuracy is needed to
be constructed by comparing the performance of the previous polygraph and the non-contact type
Vibraimage and by inducing the conformity degree between the devices. Guiltiness Recognition
Test in the simulated internal irregularity investigation case for police cadets is used to compare
the performance of the previous polygraph and the non-contact type Vibraimage and to induce
the conformity degree between the devices. The simulated case “18 million won cash have been
stolen from the office safe” was investigated for 12 weeks at the Seoul Metropolitan Police Agency
by the 6 examining officer trainees, consisting of the roles of 3 examining officers and 3 subjects.
Conclusion: All of the examining officer trainees have succeeded in searching out the internal
criminals in this simulation. Every result from the result from Vibra Image matched the result from
the precious polygraph. Vibraimage can improve the public order service for the subjects by offering
the convenience of non-contact type method and by decreasing the time required. Furthermore, it
can be used in various cases such as recently increasing need for polygraph, information leakage,
dealing with sex offenders, hiring a police officer, regular aptitude test for nuclear plant employees
and etc. It is expected that, if the standardization of it can be achieved by gathering the future case
studies which could be done in the institutions other than Seoul Metropolitan Police Agency, the
reliability and the accuracy of the previous polygraph will be improved.

Keywords: Polygraph, Vibraimage, Vestibulo-emotional reflex (VER).

1. Introduction

Somebody doubt, "Is a lie detector test (Polygraph) reliable when an investigation
response comes out?" Is the response just a nervous and upset response? Or, Is the
nervous reason caused by the detection: exposure of lie? There is a lot of stress for
the officer who is being examined during the course of the investigation in the pre-
testing audit function and the investigation into the identity of the suspect due to job
accusations. This external barrier (Outside Issue) may reduce the reliability of the test
results. The investigator of lie detection are confused as to whether the mental disorders
or the environmental obstacles to physiological mental function have occurred. The
existing polygraph test is to examine the information of autonomic nerves, and the testee
has the room for distortion, and the deviation in distortion caused by contact is severe.

To alleviate this confusion, the contactless Vibraimage was studied as an alternative
to ensuring the trust and feasibility. Exploring the theory and principle of Vibraimage to
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complement the existing lie detectors to enhance the reliability and to infer the state of
human emotion, the police examined the reliability of the virtual crime-recognition test,
which targeted the police trainees, using the existing Polygraph test and Vibraimage test
in lie detection, and then compared the results with each other. And then, the reliability
was reviewed, and the screen tests, such as the regular checks on police officers, and
the pre-employment inspections, are discussed for the future active utilization measures.

2. Theoretical background
2.1. VER (Vestibular Emotional Reflex)

As the Vibraimage system uses the measuring devices for the emotional response
to visualize the micromovement of the head caused by the brain's vestibular system
(equilibrium senses), it is a lie detection device that analyzes and evaluates a person's
psychophysiological and emotional state using a algorithm measuring the parameters
to determine the authenticity of a statement [1, 2, 3, 4, 5].

The physiological studies of movement began with the ancient Aristotle and even
in modern times, many scholars have mentioned the relationship between human
emotions and reflections. The reflection is a mind to do and it is also mind to suppress
one's desire to do so.

Every reaction of brain activity can be characterized by muscular movement
(Reflexes of the brain, 1863, Ivan Sechenov).

In humans and animals, reflex movements associated with emotions (The expression
of the emotions in man and animals, 1872, Charles Darwin)

The amplitude and intensity of reflex movements characterized aggression (On
Aggression, 1966, Conrad Lorenz)

Vestibulo-emotional reflex (VER) is a reflex 3D head movement that stabilized
vertical equilibrium of head by producing head-neck muscle movement with the
frequency depending on the emotional and psychophysiological state of a person.
Vestibulo-emotional reflex (VER) is the one of vestibular reflexes, linked human
physiology and emotions [4, 5, 6].

Physiology and pathology of vestibular system and vestibular apparatus were
researched by Robert Barany receiving the 1914 Nobel Prize in Physiology. The
vestibular system, which contributes to our balance and our sense of spatial orientation,
is the sensory system that provides the dominant input about movement and
equilibrioception. Vertical human head position controlled by vestibular system by the
means of head-neck anatomy. Two month old child begins to poise the head in vertical
position on reflex level, firstly performs visible movements for it. Adult people also
performs micromovements for poise vertical head position, because it is impossible to
coordinate vertical mechanical balance of heavy object without movements. Vestibular
system as typical sensory system reacts to stimulus. But gravitation is constantly
working stimulus, so vertical head coordination becomes constantly working and reflex
process. This is the main physiology difference between vertical head coordination and
any other sensory process that works sometimes.
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This difference transfers vertical head coordination into typical physiological
process as heart rate (HR) measured by ECG and blood pressure, brain activity
measured by electroencephalography (EEG), or thermoregulation measured by
galvanic-skin respond (GSR).

2.2. Stimulation test in the existing Polygraph

The existing Polygraph investigation is composed by four major stages. There
are pre-investigating preparation stage, pre-investigating interview stage, main
investigation stage, and finally post-investigating interview stage [10, 11, 12]. The
stimulation test is conducted just before performing the main investigation stage
after interviewing with a testee. It can be considered a preliminary examination
before the main investigation test. For instance, the Stimulation Test usually gives
the testee a piece of paper to write only one favorite number on it. Let’s assume the
testee wrote the number ‘3°. And the examiner will ask a question like this. ‘Is the
number on the paper three?’” And then, even if the testee writes number ‘3°, but the
examiner asks the testee to answer ‘No’ inorder to make him induce a lie. That is
to say, the testee would say ‘No’ to all answers if the examiner asked the questions
from number one to number nine. Eventually, the testee is deliberately lied to, and
the physiological reaction is examined. This is the stimulation test that is one of the
pre-investigation test just before the main investigation test.

There are many purposes to perform the stimulation test. When the examiner
attaches some devices and electrodes to the testee for performing the stimulation
test before the main investigation test, naturally, he can get the chance to be allowed
to attach the devices and electrodes and then, the resistance will also disappear.

And the examiner will also introduce the procedures and methods for testing
lie detector before testing. When measuring the blood pressure in hospital, if the
nurse iuputs too much air, the testee’s arm will feel tight and hurt. The same testing
device for blood pressure is applied in Polygraph testing. And the examiner will
check when the testee may feel hurt and pain or not according to how much the air
puts into the device. If there is pain caused by wearing the equipment during the
inspection, it is a valid issue that may affect the test results. And by allowing the
person to lie intentionally, you can check the reactions and patterns of the testee’s
physiological responses. When the examineer explains the physiological responses
by showing the stimulation test results to testee. The examiner lets him recognize
that the responses are really well indicated and registered if he lies. Naturally its
activity will stimulate the testee’s psychology and if he says the truth, the testee will
get the psychological stability to avoid the anxiety that the polygraph testing result
may be distorted, by supplying the confidence of the polygraph investigation. It can
be the purpose of the Stimulation Test to determine if the conditions are suitable
for the test [10, 11, 12]. In other words, in the existing polygraph investigation, the
stimulation inspection is a process performed for conditioning the investigation.
The stimulation test checks for physiological responses to the numbers answered
by lying to maximize the conditioning of the test. The conditionization of the test
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is to make the testee who lies about the incident more anxious and less anxious to
the really true testee.

The stimulation test plays an important and valuable role of polygraph testing.
Because there is a psychology to believe easily what is seen and not to believe
what is not seen, the stimulation test is performed for this purpose and intent. And
through the stimulation testing, the real person has the faith that he or she can be
cleared of his false charges, but it shows the person who tells the lie will be found
guilty.

3. Vibraimage utilization

3.1. Examination cases using the existing Polygraph and Vibraimage
technology

The virtual crime-investigation used the screen test, the meaning of screen test
is to have a person through the specified examination before he or she is admitted
to a given position. It is a kind of lie detection test performed with the purpose of
hiring the right person.

There are the pre-employment test and the regular tests on screen test. In USA,
the pre-employment test is used for hiring the person who can work in the national
agency and a various company. Before hiring, the Polygraph investigation should
be performed and there are many cases that should be passed by its investigation.

The regular inspection refers to the test performed on preventing the leakage of
information and examining major employees, and on persistent sexual violence etc.

For example, the test results for the employment and major positions include
drinking (drugs), problems of the opposite sex, and bribery

The case study examined the use of lie detection for the internal irregularities
by police officers.

Three of the six preliminary testers who had passed the month's training period
among the preliminary examiners who took the investigation training course for
12 weeks were roled by the testees and the other three were performed by the
examiners.

The setting of the virtual crime-case was “The 18 Million Korean won
composed of the 50,000 Korean won bill was lost in the office safe”. Randomly,
the three preliminary examiners of Yu preliminary examiner, Yeo preliminary
examiner, Kim preliminary examiner, played a role as an examiner and other three
preliminary examiners of Hong preliminary examiner, Joo preliminary examiner,
Yang preliminary examiner played a role as a testee.

The investigation method (technique) was selected as the unknown — test
(STIM) to train the basic POT concepts. The three preliminary examiners who
would play the part of a testee were given a swallow to pick three pieces of the
folded paper.

The paper has the number of the stolen cash on it. Only one person is the
criminal. But in fact, all the three sheets of paper had 1,800 number. The testees
looked for numbers in the paper where they were the only one in their possession.
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They are also silent about their paper numbers to each other or to investigator. The
preliminary invetigator may find it hard to imagine the investigator who led them
lying. The rapport may have been formed between the preliminary inspector and
the training investigator, and the psychological dominance relationship may have
been established. The preliminary inspectors, acting as testees, will be convinced
that they are the only real criminals, making it a condition for the tests. Two times
investigation will be performed. The first test is to be carried out in a forward
direction but the second test in a reverse order. The assessment was made to bring
the results together by all who served as investigators. At the same time when the
existing polygraph was examined, Vibraimage's lie detection application was used
to support the comparative method, which is uniquely modified and developed by
VIBRASYSTEM [7, 8, 9].

The main purposes of this investigation test are,

First, to check the consistency of the existing polygraph and Vibraimage test
result. Second, to check the possibility that the simple stimulation test could be
feasible to Vibraimage test. Third, to check the crime-activity of the information
leakage could be investigated.

3.2. The result and analysis between the existing Polygraph and
Vibraimage's investigation

1) Theft case — 18 million Korean won/Testee: Mr. Hong **

The testee, Mr. Hong **, was tested by Ms. Yu **, preliminary investigator. But
it is observed that some distortion was attempted, there is a significant response
in 1,800 number. As a novice preliminary examiner, 18 million Korean won and
19 million Korean won must have been chaotic in the appearance of the first
and second chart. The third chart was performed, but after the completion of the
examination, the cuff (cardiovascular response equipment) was poorly handled,
thereby the graph form was lost. To show the significant psychophysiological
response, it is the investigation result that the training examiner directly
demonstrated.

1st chart — Ms. Yu ** Examiner

i




STUDY TO APPLY THE POSSIBILITY OF THE STIMULATION TEST.. 219

2nd chart — Ms. Yu ** Examiner
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Fig. 1. Theft case — 18 million Korean won/Testee: Mr. Hong ** chart
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Fig. 2. Mr. Hong ** Vibraimage’s investigation (4th — 18 million Korean won)
for the 2nd chart

Vibraimgae’s testing result was compared with the second chart of the existing
Polygraph's result. In Vibraimage’s testing result, Mr. Hong’s testee showed that
the response on RQ4 (18 million Korean won) was so significant against other 6
RQ (Questions). That is, the fourth question (RQ4) that was registered from the left
side showed the significant results in three group results (Max: 2.0, Average: 41.07,
Integrated: 250.53).

Table 1

Vibraimage testing results
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2) Theft case — 18 million Korean won / Testee : Ms. Ju **

The testee, Ms. Ju **, was tested by Mr. Yeo **, preliminary investigator. After
the 1st examination, the preliminary investigator was changed to Ms. Yu ** from the
2nd examination due to the lack of Mr. Yeo’s concentration. There was a significant
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response at the question of 18 million Korean won and 20 million Korean won. The
2nd chart examination was stopped and, the 3rd chart showed the significant responses
at the question of 18 million Korean won.

1st chart — Mr. Yeo examiner

3rd chart — Ms. Yu examiner
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Fig. 3. Theft case — 18 million Korean won/ Testee: Mr. Ju ** and Ms. Yu ** chart
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Fig. 4. Ms. Yu ** Vibraimage'’s investigation (5th — 18 million Korean won) for the 3rd chart

Vibraimgae’s testing result was compared with the second chart of the existing
Polygraph’s result. In Vibraimage’s testing result, Ms. Ju (testee) showed that the response
on RQ5 (18 million Korean won) was so significant against other 6 RQ (Questions).
That is, the fifth question (RQ5) that was registered from the left side showed the
significant results in three group results (Max: 1.0, Average: 35.71, Integrated: 229.76).

Table 2

Vibraimage testing results
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3) Theft case — 18 million Korean won/Testee : Mr. Yang **
The testee, Mr. Hong **, was tested by Ms. Yu **, preliminary investigator. But

it is observed that some distortion

was attempted, there is a significant response

in 1,800 number. As a novice preliminary examiner, 18 million Korean won and
19 million Korean won must have been chaotic in the appearance of the first and second

chart. The third chart was performed,

but after the completion of the examination, the

cuff (cardiovascular response equipment) was poorly handled, thereby the graph form
was lost. To show the significant psychophysiological response, the training examiner
directly demonstrated the investigation result.
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1st chart — Mr. Kim examiner
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Fig. 5. Theft case — 18 million Korean won/Testee: Mr. Yang ** chart
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Fig. 6. Mr. Ynag ** Vibraimage’s investigation (5th — 18 million Korean won)
for the 1st chart
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Vibraimgae’s testing result was compared with the second chart of the existing
Polygraph’s result. But if the 2nd chart can not be compared due to the poor quality or
some distortion, the 1st chart can be selected for comparison with Vibraimage testing
result. In Vibraimage’s testing result, Mr. Ynag ** (testee) showed that the response on
RQS5 (18 million Korean won) was so significant against other 6 RQ (Questions). That is,
the fifth question (RQ5) that was registered from the left side showed the significant results
in three group results (Max: —1.0, Average: 30.36, Integrated: 171.27). As shown on Fig
5, Mr. Yang **’s testing result (testee) was a significant response against Mr. Hong **
and Ms. Ju **’s ones (testee) at the part of 18 million Korean won. But Max level was
not concordant with Average level and Integrated level that indicated the most significant
response. In this case, when the Average level and Integrated level is the most significant
at the same time, the final judgment can be confident by adding some weight rates

Table 3
Vibraimage testing results
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4. Results and Suggestion

By the sham examination, we could get the following results from the preliminary
examiners who were taken the training course by comparing the testing results
between the existing polygraph and Vibraimage application.

First, by examining the existing polygraph and Vibraimage application, all testing
results were concordant to detect the internal theft-criminal. Second, the stimulation
test is the most important procedures to the physiological conditioning of the testee.
This testing involved to six persons from 30s to 50s, despite the lack of physiological
conditioning, all testing results concordantly specified the exact criminal. In other
words, the Vibraimgae test confirmed that the reliable testing results can be obtained
even for POT testing in the form of a simple stimulation test. Third, the internal testing,
such as information leakage, conditioned the internal theft incidents to achieve the
similar emotional effects and, the testee and examiner also had the concordant testing
results. Fourth, in fact, the testees are decided as the criminals all, the intentional
condition of the training observer, which “the criminal is only one person”.



STUDY TO APPLY THE POSSIBILITY OF THE STIMULATION TEST.. 225

Even though the evaluation of the preliminary’s charts was found that the specific
point about 18 million Korean won was caused by three testees, by discussing three
examiners’ testing rersults, Mr. Yang’s chart showed the very significant response and
so, his chart was selected and decided as the real criminal.

Therefore, as the above evaluation results, the followings can be suggested
progressively for enhancing police’s performance.

First, even though a few of cases were tested, which were used in conjunction with
the existing polygraph, as the testing results of Vibraimage application indicated the
high concordance with the existing polygraph, if the polygraph investigation requires
to operate Vibraimage application at the same time, the reliability of the polygraph
evaluation could be improved so highly. Second, the lie detection system by using
Vibraimage application can be expanded and operated from the close question to the
opened question. The Vibraimage application can be analyzed later by recording the
captured video image, which is one of Vibraimage’s advantage.

Third, the early investigation is the most important thing in the lie detection. The
intangible evidence is highly volatile. In response to this change. The lie detection
system of Vibraimage application was firstly installed and operated by Seoul
Metropolitan Police Agency and so, other regional police officers should help and join
the standardized lie detection system.
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1. Introduction

This SDK is designed to create special application based on Android SDK [1, 2]
using the Vibraimage technology and connect it to web site.

2. Modules and Communications

Authentication info: (lozin, password. site URLz)

WibraM softiare

AAR Library ini

Cavturad v ral enAr inn
Start. mpasure command

Fig. 1. Main module communication
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Fig. 2. Web Communication — Example 1



VIBRA_M SOFTWARE DEVELOPMENT DESCRIPTION AND APPLICATION 227

Own WEB R0
s WEB s2e

<\:>_
T T TR—
R — T —

Fig. 3. Web Communication — Example 2

£

2

s

£

:

:

:

g

i
AR Beary i relense”

Fig. 4. Module communications

3. Module functions description (Java com.psymaker.vibraimage.jnilib.
VIEngine class functions)

int startEngine(int nCores)
Initialize library.
Parameters:
nCores - set processing thread count
Return value:
Zero indicates success. A non-zero value indicates failure.
int initStep()
Initialize library. Should be called after startEngine
int stopEngine()
Release library.
Return value:
Zero indicates success. A non-zero value indicates failure.
float EngineAddImage(byte[] data, int size, int w, int h, int stride, int deviceRotation)
Push captured fram to library
Parameters:

Data - array [w*h] of 8bit grayscale pixels
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size - size of 'data’

w - frame width

h - frame height
stride - row size in bytes
deviceRotation - one of:

{ROTATION 0 =0, ROTATION 90 =1,

ROTATION 180 =2, ROTATION 270 =3}
Return value:

Zero indicates success. A non-zero value indicates failure.
int EngineSetFace(int x,int y, int w, int h)
Set current face detection
Parameters:
X,y - center coordinates of face rectangle
w,h - size of face rectangle
Return value:
Zero indicates success. A non-zero value indicates failure.
int EngineCheck()
"check thread" runtime.
Should be called continuously with an interval of 5-20 ms
Return value:

Returns 0

int isStarted ()
Return value:

Returns 1 if library is initialized by startEngine()
int measureStart()

Request to start measure.
Return value:

Zero indicates success. A non-zero value indicates failure.
void onZipResult(String url,String name,String hash,byte[] zipData)
This function will be called automatically from the module when the measurement

result is ready. You should override it to get results.
Parameters:

url - auto generated URL

name - file name

hash - hash string

zipData - ZIP encoded results. Password protected
int EngineGetType(int id)

Parameters:

id - parameter's id
Return value:

Returns parameter's type. One of

{VT NULL=0,VT INT=1,VT FLOAT=2,VT STR=3}
int EngineGetVer(int id)
int EngineGetVert(String tag)
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Parameters:
id or tag - parameter's id
Return value:
Returns parameter's version
int EngineGetVer(int id)
int EngineGetVert(String tag)
int EngineGetl(int id)
int EngineGetlt(String tag)
float EngineGetF(int id)
float EngineGetFt(String tag)
String EngineGetStr(int id)
String EngineGetStrt(String tag)
Parameters:
id or tag - parameter's id
Return value:
Returns parameter's value
int EnginePutl(int id,int v);
int EnginePutlt(String tag,int v);
int EnginePutF(int id,float v);
int EnginePutFt(String tag,float v);
int EnginePutStr(int id,String v);
int EnginePutStrt(String tag,String v);
Set a new parameter's value

Parameters:
id or tag - parameter's id
\% - new value

Return value:
Returns parameter's id
int Tag2Id(String tag)
Convert string 'tag' to decimal 'id'
Return value:
Returns parameter's id
String 1d2Tag(int id)
Convert decimal 'id' to string 'tag'
Return value:
Returns parameter's tag

Conclusion

Suggested Vibra M SDK allows developers and users to create customized
Android OS software and sites based on vibraimage technology and mobile solutions.

References:

Developer Guides. https://developer.android.com/guide/index.html (April 2018).

Android Architecture Components. https://developer.android.com/develop/index.html (April

2018).



230 Yana Nikolaenko

DOI: 10.25696/ELSYS.VC1.EN.14

DIAGNOSTICS OF CHARACTER ACCENTUATIONS IN DIFFERENT
VARIANTS OF PSYCHOPHYSIOLOGICAL RESPONSES DYNAMICS

Yana Nikolaenko (nikolaenko@elsys.ru)
ELSYS Corp., St. Petersburg, Russia.
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to the pathological level, including local mental disorders and behavioral disorders, the level
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The problem of diagnostics of borderline mental disorders is one of the central
problems of psychiatry and psychology, as well as its separate branches: forensic
medical examination, special and clinical psychology, etc. This issue was raised quite
sharply in connection with the specification of diagnostic criteria of extreme norm of
character manifestations.

Character and temperament are interrelated and depend on the physiological
characteristics of the personality, on the types of higher nervous activity. This tendency
is most pronounced in relation to temperament. The character and temperament of
a person determine typical reactions to the relevant life situations. Temperament
determines only the dynamic characteristics of the individual’s behavior (the level of
general mental activity, the speed of reactions, the pace of work, etc.), while character
determines the conscious actions of people in accordance with their moral and ethical
norms, social values, needs and interests (Batarshev A. V., 2004). Thus, despite the
biological nature of the origin of the temperament, the nature and variations of its
dynamics (including various boundary states) are a priority in predicting the behavior
of a person and his social activity.

“Accentuation” is traditionally understood as the extreme version of the norm of
manifestation of character. The term “accentuated personality” first appeared in the
works of Karl Leonhard (1968): “accentuation is, in essence, the same individual
traits, but having a tendency to transition to a pathological state. <..> With greater
severity, they impose an imprint on the personality as such and, finally, can acquire
a pathological character, destroying the structure of the personality.” In his writings,
the author primarily emphasizes the characterological components, uses the term
“accentuated personality”.

“Just as in appearance one person always differs from another, so the psyche of each
person is different from the psyche of other people. And yet, speaking of individual
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traits, we do not imagine them as an impossible number of possibilities, in addition,
with a multitude of transitions: there can be no question of the infinity of unique
individual traits. It is possible to put forward the following thesis: the main features
that determine the individuality and character of a person are very few, but nevertheless
their number cannot be considered unlimited”, K. Leonhard, 1989.

On the contrary, in the works of A. Y. Lichko, a well-known Russian psychiatrist,
the term ““character accentuations” is used: “Personality is a broader concept; it includes
intelligence, abilities, worldview, etc. Character is considered the basis of personality,
it is formed mainly in adolescence, and personality as a whole is formed in adulthood.”

The accentuation of character is, though extreme, but still a version of the mental
norm, which cannot be said about psychopathy. As early as 1886, V. M. Bekhterev
mentioned “transitional degrees between psychopathy and the normal state”, that
“psychopathic state can be expressed in such a weak degree that under ordinary
conditions it is not manifested.” In 1894, the Belgian psychiatrist Dallemagne identified,
along with “desequilibres”, that is, “unbalanced” (a term in French psychiatry of the
time, similar to “psychopaths”), also “desequilibrants”, i.e. “easily losing balance”.
E. Kahn (1928) called such cases “discordant-normal” (quoted in A. Ye. Lichko, 1999).

P. B. Gannushkin (2007) expressed the opinion that “... since there is still disease
and health as such, it must therefore be accepted that between these two forms of
human existence there is a known intermediate area, a certain borderline, occupied by
those states and forms that cannot be attributed either to the disease, or nevertheless to
health.” Subsequently, this area was designated as “latent or compensated psychopathy”,
without social disadaptation (as opposed to clinically apparent psychopathy).

The classification of A. Y. Lichko includes eleven main types of character
accentuation, which can be observed in adolescence. In particular, mixed types account
for about half of all explicit types of accentuation. By the nature of the combinations
there are two types: intermediate and amalgamic accentuations. Intermediate types are
caused by endogenous factors (genetic predisposition, etc.); amalgam types are formed
as a consequence of bedding on the endogenous core of one type of traits of another
type, because of improper upbringing, etc.

In the manifestation of accentuations of character, two degrees of severity are
distinguished: an explicit and hidden accentuation of character. Where, explicit
accentuation is characterized by the presence of pronounced traits of a certain type
of character. Whereas, latent accentuation is characterized by the fact that under
normal conditions, features of a certain type of character are weakly expressed or
not seen at all. However, under certain circumstances (addressed to the place of least
resistance) features of this type appear unusually bright. The mechanism of activation
of accentuated traits is identical to the explicit accentuation (Lichko A. Ye., 1999).

In the works of Lichko, variants of the dynamics of character accentuation are also
considered in detail, under the influence of various endogenous and exogenous factors.
A special place is occupied by the questions of pathological dynamics of accentuated
traits to various mental disorders and persistent behavioral disorders in adolescents.
One of the results of the research activities of the author and his colleagues, on the basis
of the Department of adolescent psychiatry of the Psychoneurological Institute named
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after V. M. Bekhterev, was a Pathocharacter diagnostic questionnaire (PDQ), 1976.
There are modifications to this questionnaire (Dvorschenko V. P., 2008). At the same
time, the most popular (due to the simplicity of operation) is the questionnaire of
Leonhard-Schmieschek and its various modifications (the questionnaire of Littmann-
Schmieschek, and others). At the same time, the behavior of any teenager (especially
of an accented one) is much more difficult to predict than the behavior of an adult.
Character accentuations are a common phenomenon of adolescence. However, there
is a certain segment of adolescents who have a higher risk of transition of character
accentuation to a pathological level than their accentuated peers. This is a serious
problem. Since such adolescents are a real threat to society due to the reduced resistance
of the psyche to exogenous and endogenous hazards. Accordingly, the solution of the
problem that arises, involves the creation of a fundamentally new type of techniques
with a higher predictive value than traditional psychological tests.

In particular, the accepted division of accentuations of character in terms of the
degree of expression to explicit and hidden is relatively arbitrary for a number of
reasons. First, there is still no profile tool to diagnose a person’s predisposition to
explicit / hidden accentuation. In some tests, an attempt was made to time the maximum
values on scales (“raw” points) to explicit accentuation, but the mathematical
or some other criterion of latent accentuation was never defined. Secondly, the
understanding of the intensity of accentuations in the polar mode (hidden or explicit),
in our opinion, is simplified. Thirdly, the degree of intensity and the nature of the
orientation of behavioral reactions with explicit and latent accentuations has its own
individual spectrum of psychophysiological reactions, with significant variability of
manifestations.

Finally, it is very difficult to diagnose the type of combination of character
accentuations. The opportunity to diagnose an intermediate or amalgam type
of combination of accentuation of character, at this stage of psychodiagnostic
development, is limited to observation and collection of anamnesis.

The Vibraimage technology is one of the modern technologies that allows real-time
tracking of the dynamics of psychophysiological reactions of a person on a number
of parameters (Minkin V. A., 2007). Presumably, this technology can solve a number
of problems related to the use of questionnaire diagnostic methods in psychology
(Minkin V. A., Nikolaenko Y. N., 2017). In particular, the problem of the influence
of the situational factor on the perception of the context of information and the
problem of diagnosing the degree of expression of character accentuations in the
polar mode. Vibraimage converts in real time light video image of an object into an
image formed by the accumulated inter-frame difference. The respondent reads the
questions from the computer monitor or laptop and answers them using a touchpad
or a computer mouse. In this case, his answers are not the only criterion for assessing
the predisposition to this or that type of character accentuation. The technology of
vibraimage allows obtaining multidimensional dependencies of the characteristics
of the psychophysiological state (PPS) and recording the change in energy and the
direction of this change. The change in the energy released by a person from the initial
state to another energy state is measured in kcal/min (RU 2017109920 Method for
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assessing a person’s psychophysiological state, 2017). If we consider the answers of
the test subject as a criterion of conscious attitudes, then certainly there are unconscious
attitudes. Unconscious attitudes are much less plastic than the conscious ones because
they are not attached to a situational factor. The vibraimage allows you to register in real
time, both conscious and unconscious “answers” to the questions of the questionnaire.
This approach allows achieving greater predictive accuracy than the traditional survey
method. The test results are more stable than in the traditional questionnaire because
they reflect the average values between conscious and unconscious attitudes. However,
these are not all the advantages of this technology. For the first time, it becomes
possible to diagnose a tendency to accentuations of character not only in the polar
mode of YES / NO answers, but also to trace the dynamics of the psychophysiological
state, i.e. in what aspects the mechanisms for compensating for accentuated traits are
manifested, and how much they are developed (the level of hypercompensation or
psychological defenses).

Consider a specific example:
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Fig. 1. Test subject K., aged 17. Conscious answers

Standard psychological questionnaires allow to register only conscious answers of
the subject i.e. only with a reliance on the results of self-assessment. According to
Figure 1, there is a tendency to asthenoneurotic, sensitive, conformal and labile types
of accentuation equally expressed. At the same time, it is quite obvious that altogether
four types of accentuation cannot be expressed in the same way in one person,
regardless of the kind of questionnaire method he uses. Any type of combination of
accentuations (amalgam or intermediate) implies a disproportional combination of
existing accentuations of character (Lichko A. Ye., 1999). Thus, it is impossible to
diagnose the hierarchical structure of the amalgam or intermediate type of combination
of accentuations of character only by conscious responses of the subject.
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Fig. 2. Subject K., aged 17. Unconscious responses (psychophysiological reaction)

Diagnostics of accentuations of character based on the psychophysiological state
(PPS) has a greater prognostic value than with a reliance only on the conscious
responses of the subject, Fig. 2. With this approach to diagnostics, it is impossible
to obtain two or more identical reactions, as it was done in the analysis of conscious
responses. Thus, in this subject, a psychasthenic and sensitive types of character
accentuation predominate.

182 2AN 38S 4PS 5cc 6CF 708 SLB 9EP 10HS 11HT 12HC

Fig. 3. Subject K., aged 17. The average profile of accentuations of character
(based on the results of conscious responses and psychophysiological reactions)

The obtained averaged data, between conscious responses and unconscious attitudes
(in the form of a certain dynamics of psychophysiological reactions), in our opinion,
more objectively reflect the tendency to accentuations of character than just conscious
answers or unconscious attitudes. According to the data presented in Figure 3, it is
possible to diagnose a mixed type of accentuations of character, with a predominance
of sensitive (SS) and conformal (CF) traits. The results obtained have not only
diagnostic but also prognostic value. With this type of combination of accentuations of
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character, there is the probability of deviant behavior. However, it can be assumed that
the transition to the pathological level is tied to the defensive function of the psyche
according to the sensitive type, or it is a consequence of the influence of the asocial
group of peers, according to the conformal type.

Thus, it is possible to combine, within the framework of one tool, the diagnostic
and prognostic functions of the dynamics of borderline states, using the example of
accentuations of character. The study of accentuations of character in adolescents
with the help of the vibraimage technology, in the mode of assessing conscious and
unconscious responses, increases the reliability of the results obtained. There is an
opportunity to differentiate the accentuated adolescents of an increased risk group
for the pathological dynamics of accentuations of character to the field of mental
disorders and illegal actions.

Our partners:

Currently, ELSYS Company together with the Russian Scientific Center for
Radiology and Surgical Technologies named after Academician A. M. Granov, carry
out joint studies and tests of the program on diagnostics of character accentuations
(PsyAccent) to determine the compatibility between a doctor and a patient with
a confirmed diagnosis of cancer. The methodology for determining such compatibility
was proposed by Gnezdilov in 1995 (Gnezdilov A. V., 1995). In the case of a positive
test result, the developed program and methodology can be used for medical
applications and psychological research.
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Information letter about the 1st International Open Science Conference
Modern Psychophysiology. The Vibraimage Technology

DEAR COLLEAGUES!

The 1st International Open Science Conference “Modern
Psychophysiology. The Vibraimage Technology” will be
held on June 28-29, 2018, 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, the United States, Russia
including firms, research institutes, educational institutions researching, developing and using
vibraimage technology and systems will take part in the conference. It is supposed to consider
the theory and practice of vibraimage technology and systems application in various fields.

The Chairman of the Organizing Committee of the conference is Viktor Minkin, the inven-
tor and developer of the vibraimage technology, CEO of ELSY'S 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 28, 2018 (Thursday) at 10:00 am.

Materials for inclusion in the conference program and publication should be submitted to
the Organizing Committee no later than April 2, 2018. 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
(210x297 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
orientation, full justify alignment of paragraphs, automatic hyphenation. Pages should not
be numbered. Left, right and top margins should be 20 mm, should have single line spac-
ing, 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 alignment, 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 au-
thors, the name of the organization from which the report is submitted, the city, e-mail (typed



INFORMATION LETTER... 237

in lowercase letters). After 1 interval there is an abstract and after 1 interval there are key-
words (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 10 minutes,
speeches — no more than 3 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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TpeboBanus xk MaTepuagam:
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HUE CTPaHHIl PABHOMEPHOE, BUCSYNE CTPOKU HEXKEJIaTeIbHBI.
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BJIOJKEHHBIX cNUCKOB. HazBaHue fokiIaja pacrnojaraercs Mo UEHTPY JIMCTa MPOMUCHBIMU
OyKBaMU JKHPHBIM MIPHPTOM 03 KaBBIUCK, TOUCK W MmomdepkuBanmii. [lox Ha3BaHUMEM H0-
KJIa/Ia CTPOYHBIMHM OYKBaMU YKa3bIBAIOTCS WHHUIMAIBI U (aMUIMKA aBTOPOB, HANMEHOBAHHE
OpraHu3allui, OT KOTOPOW MPEACTaBIsCTCS NOKIa, Topoi, e-mail. Jlanee, uepes 1 uHTEpBa
pactionaraercss AHHOTAIHS ¥ 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 10 muH. [IpeseHTanmu K JOKIAAy JODKHBEI ObITh 3amucanbl Ha USB Flash
Drive HakonuTene — ¢uienike.

W3nanue MaTepualioB U APYTUC OPraHU3aIMOHHBIC PACXObI IO MPOBEICHUIO KOH(EPCH-
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RpUHAMD yuacmue ¢ padome KOHGepeHyuu u bICMYRUMb ¢ 00KI1A0AMU.
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