The 4th International
Open Science Conference

MODERN
PSYCHOPHYSIOLOGY

THE VIBRAIMAGE
TECHNOLOGY

CONFERENCE PROCEEDINGS

24-25 June, 2021
St. Petersburg, Russia

St. Petersburg
ELSYS Corp
June 2021

4-q MexxayHapogHas
Hay4HO-TeXHMYecKasa KoHpepeHUns

COBPEMEHHAA
NCUXODU3N0JI0MHUA

TEXHOJNOInA
BUbPOU30bPAXXEHUA

TPYAbl KOH®EPEHLWA

24-25 vioHsa 2021 ropa
CaHnkT-leTepbypr, Poccus

CaHkT-lNeTepbypr

MHoronpodunbHoe
npeanpuaTue «3ncmc»

MioHb 2021



UDC 159.9

Modern Psychophysiology. The Vibraimage
Technology. Proceedings of the 4th Interna-
tional Open Science Conference VIBRA2021,
June 24-25, 2021, St. Petersburg, Russia. Ed. by
Viktor A. Minkin et al. St. Petersburg, Russia,
ELSYS Corp, 2021, 359 p.

ELSYS Corp,
European Academy of Natural
Sciences (EANS),
Russian Biometric Association (RBA),
A. 1. Burnazyan Federal Medical
and Biophysical Center,
Open Innovation Center of the Russian State
Corporation Rostec.

Chief editorial board:
Viktor A. Minkin.

Editorial board:

Prof., Dr. Alexander F. Bobrov,
Prof., Dr. Viktor |. Sedin,
Prof., Dr. Elena V. Miroshnik,
Prof., Dr. Alexander 1. Kashirin,
Mrs. Tatyana V. Didenko.

Selection and peer-review under responsibility of
the Organizing Committee of the 4-th International
Open Science Conference VIBRA2021.

DOI: 10.25696/ELSYS.B.EN-RU.VIC.2021
ISBN 978-5-00125-480-5

YK 159.9

CoBpeMeHHasi NCUXO(pU3UOTOTHS.

C56 Texnonoruss BuOpomn3odpaskeHus :
Tp. 4-#1 MexayHapoaHOW Hay4HO-
TexHnueckoi kougpepennnu VIBRA2021,
24-25 wronst 2021 r., Canxr-IletepOypr,
Poccus / mox pex. B. A. MunkuHa 1 1p. —
CII0. : MHoronpouiIbHOE PENPHSITHE
«Dncuey, 2021. — 359 c.

MHuoromnpopuibHOE TPEAIPUITHE «DICUCH,
EBpornelickast akazeMus eCTECTBEHHBIX
Hayk (EAEH),

Pycckoe 6nomerpudeckoe obmectso (PBO),
®DenepaabHBIN MEIUIMHCKUH OHodn3nde-
ckuii ueHTp umenu A. Y. bypnassna,
LleHTp OTKPBITBIX HHHOBALMI
T'K «Pocrex».

IIpencenaresns peaakIMOHHOTO COBETA:
B. A. Munxun.

PenaxkunonHslil coBet:
npod., a. 6. H. A. @. bobpos,
npod., a. M. H. B. 1. Ceoun,

npod., k. 1. H. E. B. Mupownux,
mpod., a. 3. H. A. Y. Kawupun,
cexpetapsb 1. B. /[uoenko.

OT00paHO M PELEH3UPOBAHO OPTaHU3ALHOHHBIM
KoMHTETOM 4-if MexTyHapoIHOH Hay4YHO-TEXHU-
yecko koH(epenimn VIBRA2021.

© The Authors, VIBRA2021, 2021



COOEPXAHUE

Tpyas! 4-it Me:xkayHapoaHoil HAYyYHO-TeXHUYecKO#i KoH(epeHIun
«CoBpemennas ncuxopusuosorus. TexHosioruss BHOpon3oopakeHus»
HAa PYCCKOM sI3bIKe

10.

11.

12.

Tpu nokonenus cucreM BuOpouzodpaxenus. O030p pa3padoTIHKA.
BoA. MUHKUH . . oo e

Juarnoctuka COVID-19 TexHonmorueii BHOPOU300pakeHHs P aHAIN3€ MUKPOABUKCHUI
TOJIOBBI C TIOMOLIBIO HCKYCCTBEHHOT'O MHTEIUICKTA.

B. A. Munkxun, A. @. Bobpos, B. A. Axumos, E. I'. Jlo6anosa, A. H. Huxoaaenxo,

O. E. Mapmuinog, I'. B. 3a3yIUn ... ...

JuHamuka ncuxo(u3MONIOTHYECKO peakiii Ha BU3yallbHbIE CTHMYJIbI B 3aBUCHMOCTHU
OT MEPUO/A UX MPEIbSIBICHHS.
B A. MUunum ... ...

Onpenenenye nNCUX0(U3UOTOIHIECKON peaKIMi Ha MHOTO(AKTOPHBIE CTUMYJIbI B aJalITHB-
HOM OIIPOCHUKE Pa3JI0KEHUS XapaKTEPUCTUK JIMUHOCTH HAa HE3aBUCUMBbIE COCTABIISABILUE.
Bosspamenne sddexra Kymnenrosa B cnxo(u3noIorHIo.

BoA. MUHKUR ..o

Icuxoduzuonorus u romeoknHes. CHHXPOHU3AIMS IPENBIBICHUS CTUMYJIOB K XPOHO-
OMOJIOrMYECKUM IIPOLIECCAM.
B. A. Muniun, M. A. BIAHK . . e e e e e e e e

OmnpeneneHyue 3HAYUMBIX [IOBEIEHUYECKUX MapaMeTpoB npu auarHoctuke COVID-19
C IIOMOILBIO HACTPOMKH UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
B. A. Akumo6, B. A. MUHKUH . . . . ettt e e e e

[ToBenenueckue napamerpsl kak cumnTomMbl COVID-19. HoBble BO3MOXXHOCTH U CTapbie
po0IeMbl MEHMIUHCKOHW AHATHOCTHKH.
B. A. Munkun, A. A. KOCEHKOG . ... ... ... .

Koppensus napamMeTpoB NCUX0()U3NOIOTHYECKOT0 COCTOSIHUS CIIOPTCMEHOB UTPOBUKOB
B 3aBHCHUMOCTH OT MX KBaJH(DHUKALIUH.
H. B. Jlymxosa, IO. M. Maxapos, A. H. Hukonaenko .................c..cccioo...

TexHonorust BUOpOM300paKeHUs B 33/1a4aX SKCIPECC-ANATHOCTUKU COCTOSTHUS 370POBBS
JIMI] OMTACHBIX TIPO(ECCHid.
A. @. boopos, T. M. Hosukosa, E. C. [[[enkanoea, B. U. Ceoun, B. B. Pamaesa . . . . ..

beckoHTakTHasI 3KCHpecC-AMArHOCTUKA CKIOHHOCTHU K aJIKOrOJIbHON 3aBUCUMOCTH.
T. M. HOBUKOBA .. ... . . e

OnbIT IPUMEHEHHUSI TEXHOJIOTUH BUOPOU300paKeHHS B 3a/ladaX MEIMKO-TICUXO(U3HO-
JIOTUYECKOT0 00ecreueH st BOSHHOCIY KallIUX.
E. C. U]enxanosa, E. A. Kypoun, U. B. Mapkun, O. B. Bumux . ...................

Hefiponunrsuctuueckuil npodaiiuur, kak MeTox OOBEeKTUBHM3ALUM OCHOBAHWM IS
YCIIOBHO-/I0CPOUHOI'0 OCBOOOXKICHUS.
A. H. Huxonaenxo, I'. B. 3a3ynun .. ...

20

35

49

62

76

88

104

111

120

127



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CodepxaHue
T
AnanTuBHOE NMCUXO(HU3UOJIOTHUECKOE TECTUPOBAHME KaK METOM MPEayNpekKACHUS
pasIU4HbIX (OpM IKCTpEeMU3Ma.
A H. HUKOTACHKO .. . . e e e e e e e e e e 140
[IposiBjieHHE TPEBOTH M JCHPECCHH Y OOJBHBIX C XMUMHUYECKOH 3aBUCUMOCTHIO B MOCT-
a0CTHMHEHTHOM TIepHOJIE.
A H. Hukonaenko, A. . AKCEHOB ... ... ... .. ... 147
[ToBbIlIeHUsST OOBECKTUBHOCTH OICHKHM HCIPABICHHUS OCYXKJICHHBIX TEXHOIOTHEH
BHOPOHM300paXKEeHUsL.
D B BA3YIUH o oo 154
[Tpod e MHOKECTBEHHOTO HHTEIUIEKTa Y BEICOKOKBAIU(UIIMPOBAHHBIX CIOPTCMEHOB,
CIICHUATM3UPYIOIIUXCS B MYJICBOW cTpelboe.
U. C. Cmypuar, A. H. HUKOTGEHKO ... ....... ..o, 163
[IpuMeHeHHEe TEXHOJIOTMM BUOPOM300paxKeHUs M JAaKTHJIOCKOIMMYECKOTO MPOrHo3a

B IICHXOJIOTHYECKOM KOHCYJIBTHPOBAHUH.
A A CeHUOB . o oo 168

Peanusariust paboThl MPUIOKESHHUH, OCHOBAHHBIX Ha TEXHOJIOTHU BHOPOM300paxeHUs
Ha pa3IMYHBIX IaThopMax.
C. C. uoenko, B. A. AKUMOB . . .. .. ... e 177

[Ncuxodusmonornyeckas IETEKIMs JDKU. 3aMETKH MPAKTUKYIOIIEro nojurpadosiora.
A. FO. Me0BeOCE . . ... ... ... e 182

AHanu3 cUCTeMbI IPEOCTABICHUS TPAHTOB HA IIPOEKTHI 10 Pa3paboTKe MPOrpaMMHOr0
obecriedeHNs 0 HANPABICHUIO HCKYCCTBEHHBIH MHTEIUICKT B MEAMIMHE HA IIPHMEpe
MEAUIUHCKOro IpuioxeHus sudpousodpaxenus HealthTest.

E T JI00aH08G . ... ... 189

[TporHo3upoBaHKe yCreBaeMOCTH CTY/ACHTOB 110 Pe3yJbTaTaM TECTHPOBAHUSI MHOXKe-
CTBEHHOT'O MHTEJUICKTa C MOMOIIBIO TEXHOJIOTUH BHOPOM300paKCHUS ¥ MCKYCCTBCHHBIX
HEHPOHHBIX CETEH.

B. A. Axumos, O. E. Mapmuwinos, M. C. Kynpusanos, C. 3. Muponog . ............... 200

BnusiHue MUHOPHBIX TOHAJILHOCTEH Ha NICUXO0()HU3HOJIOTHYECKUE TTapaMeTphl YeIOBeKa.
A. H. Huxonaenxo, IT. . Cayepoos ... ... ... 210

Bubporexuonorus. ITepcreKTHBEI ICHXO0ANATHOCTHKH.
A. A. Asoetiuuk, A. @. Bo6pos, B. . CeOUH ... ..., 217

Tpynas! 4-ii MexayHapoaHoil HAy4YHO-TeXHUYeCKOIl KOH(pepeHunn
«CoBpemenHas ncuxopusuosnorus. TexHosoruss BHOpon3o0pakeHns»
HA aHTJIMICKOM sI3bIKe

L.

Tpu nokoseHus cucteM BuOpousodpakenns. O630p papaboTynka.
ViIKtOr A, MINKIN .. 223

Juarnoctuka COVID-19 TexHonorueit BHOPOU300paskeHHs MPH aHAIN3€ MAKPOIBUKCHUI
T'OJIOBBI € ITIOMOIIBIO UCKYCCTBECHHOI'O MHTCIIJICKTA.

Viktor A. Minkin, Alexander F. Bobrov, Valery A. Akimov, Eugeniia G. Lobanova,

Yana N. Nikolaenko, Oleg E. Martynov, George V. Zazulin ....................... 232

III/IHaMI/IKa HCI/IXO(i)I/I?:I/IOJ'IOFI/I'—IeCKOﬁ peaKI_II/II/I Ha BI/ISyaJ'ILHLIe CTI/IMyJ'ILI B 3aBUCUMOCTHU
oT nepnona nux HpEII’L}IBJ'IeHI/I}I.
ViIKtor A, MinKin ..o 245



CodepxaHue 5

4.

10.

11.

12.

13.

OmnpeneneHue NCUXO(MHU3UOIOTUYCCKON peakund Ha MHOTO(GAKTOPHBIC CTHUMYJIBI

B aJallTABHOM OIPOCHUKE PA3NI0KEHHUsI XapaKTEPUCTUK JTUYHOCTH HA HE3aBUCHUMBIC
coctapisBine. Bo3spamienune a¢pekra Kysemona B Ncuxou3noNoruio.

ViIKtor A, MINKIN .. 257

. HCI/IXO(i)I/ISI/IOJ'IOFI/ISI U TOMCOKHHES. CI/IHXpOHI/ISaIlI/Iﬂ NPEABABICHUA CTUMYJIOB K XpOHO-

6I/IOHOI‘I/I‘ISCKI/IM npoueccaM.
Viktor A. Minkin, Mikhail A. Blank . .......... . . 269

Ornpejenenyne 3HaYUMBIX MOBEJEHUYECKUX MapameTpoB npu auarHoctuke COVID-19
C MOMOUIbIO HACTPOMKH UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Valery A. Akimov, Viktor A. Minkin . ....... ... 281

[ToBenenueckne mapameTpsl kak cumnToMbl COVID-19. HoBble BO3MOXHOCTH 1 CTapbie
poOIeMBbl METUIIMHCKOI TMarHOCTUKH.
Viktor A. Minkin, Alexander A. KOSenkov . ............. .o, 292

W3mepeHne cTpecca C HCIONb30BAHHEM KHOEpHETHUYECKOro moaxona; M3ydenwme
HKCIIEPUMEHTAIILHOM [0CIE€A0BATEILHOCTH C BUIEO U ayAUO IPOCMOTPOM.

YUJE MIZUKBMIE e 306
VibraMI93: cucteMa OLEHKH aJaliTHBHOTO OOYYEHUsI B PeaTbHOM BPEMEHH.

MartiN TSBNG . ottt et e e e 314
W3yuenne pacTeHuil C MTOMOIIBIO KOMITBIOTEPHOTO 3PEHHUSL.

Jasper José Zanco, Pedro Boff, Mari Ines Carissimi Boff ......................... 323
HccnenoBanue >MOIUN pallOHHBIX OIOJIYEHIIEB C MOMOIIBIO TEXHOJOTHH BHOPO-
HU300paXKeHHUsI.

YU CRBN o 331
PasButune rcciaeqoBaHus ACIPECCUN HA OCHOBE TEXHOJIOTHH BUOPOU300paKeHHUSI.

Huaili Deng, YU Chen ... . e 343

HoaospeBaeTca HUHKBU3UIIUS. OTBCT Ha HOH03peHI/I$I I/H/I BI/I6pOI/I306pa)KeHI/Ie, TECXHOJIOI'UA
pacmo3HaBaHMs SMOIMK U alTOPUTMHUECKAsT HETIPO3PATHOCTb.
ViIKEOr A, MINKIN ..o 350



CONTENTS

Proceedings of the 4th International Open Science Conference
MODERN PSYCHOPHYSIOLOGY. THE VIBRAIMAGE TECHNOLOGY.
On Russian language

10.

11.

12.

13.

. Three Generations of Vibraimage Systems. Developer Review.

ViIKEOr A, MINKIN ..o

COVID-19 Diagnosis by Artificial Intelligence Basing on Vibraimage Measurement
of Head Movement.

Viktor A. Minkin, Alexander F. Bobrov, Valery A. Akimov, Eugeniia G. Lobanova,

Yana N. Nikolaenko, Oleg E. Martynov, George V. Zazulin .......................

Psychophysiological Response Dynamics to Visual Stimuli Depending on Presentation
Period.
Viktor A, MINKIN ..o

Calculation of Psychophysiological Responses to Multifactorial Stimuli in the Adaptive
Questionnaire of Personality Characteristics Dispersion into Independent Components.
Kuleshov Effect Comeback to Psychophysiology.

Viktor AL MInKin ..o

Psychophysiology and Homeokinesis. Synchronization of Stimuli Presentation
to Chronobiological Processes.
Viktor A. Minkin, Mikhail A. Blank .......... ... . ...

Determination of Significant Behavioral Parameters on COVID-19 Diagnosis by Artificial
Neural Networks Modeling.
Valery A. Akimov, Viktor A. Minkin . ........ .

Behavioral Parameters as COVID-19 Signs. New Opportunities and Old Problems
of Medical Diagnostics.
Viktor A. Minkin, Alexander A. KOSENKOV . ... ...t

. Correlation of the Psychophysiological State Parameters of Game Sports Athletes

Depending on Their Qualifications.
Nataliya V. Lutkova, Yuriy M. Makarov, Yana N. Nikolaenko .....................

Vibraimage Technology in the Tasks of Health State Express Diagnostics for the Persons
of Dangerous Professions.

Alexander F. Bobrov, Tatiana M. Novikova, Elena S. Shchelkanova, Viktor I. Sedin,
VoVoRaAtaeVa ...

Contactless Diagnosis of People with Alcohol Dependence.
Tatiana M. NOVIKOVA . . .. ...

Vibraimage Technology Application in the Fields of Medical and Psychophysiological
Maintenance of Military Personnel.
Elena S. Shchelkanova, E. A. Zhurbin, I. V. Markin, O. V. Bitik ....................

Neuro Linguistic Profiling as Method for Parole Decisions Improving.
Yana N. Nikolaenko, George V. Zazulin ......... .. . .. i

Adaptive Psychophysiological Testing for Preventing of Various Extremism Forms.
Yana N. Nikolaenko . ... ...

20

49

62

76

88

104

111

120



Contents 7

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Manifestation of Anxiety and Depression for Patients with Chemical Dependence
in Postabstinent Period.

Yana N. Nikolaenko, Aleksey . AKSENOV ... ... u i e 147
Increasing the Assessment Objectivity of Convicts Correction by Vibraimage Technology.
George V. Zazulin ... .. 154
Multiple Intelligences Profile of Athletes Specialized Bullet Shooting.

Inna S. Sturchak, Yana N. Nikolaenko ............ .. ... .. . i i 163
Application of Vibraimage and Fingerprint Prediction in Psychological Counseling.

ANAIeY A. SENESOV . oo ittt e e 168
Implementation of Applications Based on Vibraimage Technology on Various Platforms.
Sergey S. Didenko, Valery A. AKIMOV .. ... 177
Psychophysiological Detection of Deception. Polygraph Examiner’s Notes.

Andrey Y. MedVedeY . ...t 182

Analysis of the Grant System for Software Development Projects in Medicine Based
on Atrtificial Intelligence on the Example of Vibraimage Medical Application HealthTest.
Eugeniia G. Lobanova . ..........uiniii 189

Forecasting Students’ Progress in University Education by Testing Multiple Intelligences
Using Vibraimage Technology and Artificial Neural Networks.
Valery A. Akimov, Oleg E. Martynov, Mikhail S. Kupriyanov, Sergey E. Mironov .. ... 200

Music Minor Tonality Influence to Human Psychophysiological State.
Yana N. Nikolaenko, Pavel E. Satserdov ............ ... oo, 210

Vibratechnology. Prospects of Psychodiagnostics.
Anastasia A. Avdeychik, Alexander F. Bobrov, Viktor I. Sedin ..................... 217

Proceedings of the 4th International Open Science Conference
MODERN PSYCHOPHYSIOLOGY. THE VIBRAIMAGE TECHNOLOGY.
On English language

. Three Generations of Vibraimage Systems. Developer Review.

ViIKEOr A, MINKIN ..o 223

COVID-19 Diagnosis by Artificial Intelligence Basing on Vibraimage Measurement

of Head Movement.

Viktor A. Minkin, Alexander F. Bobrov, Valery A. Akimov, Eugeniia G. Lobanova,

Yana N. Nikolaenko, Oleg E. Martynov, George V. Zazulin ....................... 232

Psychophysiological Response Dynamics to Visual Stimuli Depending on Presentation
Period.
Viktor A, MINKIn ... 245

Calculation of Psychophysiological Responses to Multifactorial Stimuli in the Adaptive
Questionnaire of Personality Characteristics Dispersion into Independent Components.
Kuleshov Effect Comeback to Psychophysiology.

VIKtor A MINKin ..o 257

Psychophysiology and Homeokinesis. Synchronization of Stimuli Presentation
to Chronobiological Processes.
Viktor A. Minkin, Mikhail A. Blank .............. . ... .. 269



Contents

10.

11.

12.

13.

Determination of Significant Behavioral Parameters on COVID-19 Diagnosis by Artificial
Neural Networks Modeling.
Valery A. Akimov, Viktor A. Minkin . ........ . 281

Behavioral Parameters as COVID-19 Signs. New Opportunities and Old Problems
of Medical Diagnostics.
Viktor A. Minkin, Alexander A. KOSENKOV . ... ..ot e 292

A Case Study of Stress Measurement Using a Cybernetics Approach; Study of
Experimental Sequence with Video and Audio Viewing.
YUJE MIzZUKaMI 306

VibraMI93: A Real-time Assessment System of Adaptive Learning.
MartiN TSBNG .« ottt ettt e e 314

Plants Study through Computational View.
Jasper José Zanco, Pedro Boff, Mari Ines Carissimi Boff ......................... 323

Emotions Research of District Militias by Vibraimage Technology.
YU CReN 331

Research Progress of Depression Based on Vibraimage Technology.
Huaili Deng, Yu Chen .. ... o e 343

Suspect Inquisition. Reply to Suspect Al: Vibraimage, Emotion Recognition Technology,
and Algorithmic Opacity.
Viktor A. MInKin . ..o 350



4-1 MexxpgyHapofHas Hay4HO-TeXHUYeckasi KOH(hepeHLUs
COBPEMEHHASA NMCUXO®U3NONOrnAa. TEXHONOrns BUBPOU3OEPAXEHUA
WioHb 2021 r., CaHkT-MeTepbypr, Poccus

Tpy nokoneHusi cuctem BUOpPOU30OpakeHUs.
0O630p paspaborTumka

B. A. MuHKkuH

00O «MHoronpodunsHoe NpeanpusaTne «ANcucy,
CaHkT-lNeTepbypr, Poccus,
minkin@elsys.ru

Annomavun: Ha npumepe cucmem ubpouzodpasdiceHuss npoanaiu3uposansl ooiacmu npu-
MeHeHUll, 00CMOUHCMEA U HeOOCMAMKU PA3NUYHBIX NOKOJIEHUL CUCMeM USMepPeHUll NCUxopu3uo-
Joeuyeckux napamempos. Paccmompenvl cmpykmyphvie cxemuvl mpex noKOIeHul cucmem euopo-
uzobpasicenusi. [lpusedeno 060cHo8aHUEe GUULECKO20 NOOX0OA K PA3TIONCEHUI) XAPAKMEPUCTUK
JUYHOCIU HA He3asucumbvle cocmasigiowjue 01 8viasienus axmopnoil 3asucumocmu. Ilpeo-
JI0JICEHO cpeOCcmeo pa30eneHus XapaKkmepucmux TUYHOCMU HA He3A8UCUMble COCMABAAIOWUE
8 kauecmee mHo2opakxmopuvix cmumynos. CHpoeHo3uposano pazeumue mpemvbe2o noKoJIeHus
cucmem uzmepeHuil NCUXoPU3UOI02UYECKUX NAPAMEMPOs8 KAK OCHOBHOU MeHOeHYUU Ha baudxcatiuiue
20-50 zem. Cpopmynuposana yenv udeHmu@urkayuu Hameperuii NPOU3BOIbHO20 UCNBIINYEMO20
3a 60 cexyHO u npednocenvt Memoovl u cpedcmea O ee OOCMUNCEHUSL.

Knrouegvie cnosa: subpouzobpasicenue, ncuxoQusuonocus, mempono2us, cpeocmea usme-
PpeHull npamozo npeodopazoeanus, cpeocmea uUsMepeHull ¢ ypagHogewusanuem, adanmueHvle
uzMepumenbuvle Cucmembl, A0AnmueHoe Mmecmuposanue, 0OPaAmHas C653b, GU3YANbHbIE CIUMYTbL,
ouomempusi.

Three Generations of Vibraimage Systems.
Developer Review

Viktor A. Minkin

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

Abstract: Application fields, advantages and disadvantages of various generations of
psychophysiological systems are analyzed on the example of vibraimage systems. Structural diagrams
of three generations of vibraimage systems are considered. The substantiation of physical approach to
personality characteristics discrimination into independent components to identify factor dependence
is given. The means of dividing a personality into independent components as multifactorial stimuli is
proposed. The development of third generation system for psychophysiological detection is predicted
as the main trend for the next 20-50 years. The goal of identifying intentions in 60 seconds is
formulated, the methods and means for achieving it are proposed.

Keywords: vibraimage, psychophysiology, direct conversion measuring instruments, measurement
with feedback, adaptive measuring instruments, adaptive testing, visual stimuli, biometrics.

https://doi.org/10.25696/ELSYS.VC4.RU.01

© The Authors, VIBRA2021. This is an open access article distributed under the terms of 9
the Creative Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).



10 B. A. MuHKkuH

BBepgeHune

[To cioxuBIIeiics Tpaquuy NEPBBIA TOKIa] Ha KOH(PEPEHIINH SBISIETCS 0030-
pOM OOIIMX TEHACHITUH B TEXHOJOTHH BHOPON300paKeHUsI, MPOU3OMIEIIITNX 3a 10~
cnenauuit ron (Munkuh, 2018; 2019; 20200). B nanHoii paboTe OCTaHOBIIOCH Ha
KJIacCU(HUKAIMK CUCTEM BHOPOU300pakeHHUs [0 METOly u3MepeHus. M3BecTHO, 4To
BCE METOIbI U3MEPEHHI pa3/eNI0TCs Ha METOABI IPSIMOTO M yPaBHOBEIIEHHOTO
npeo6pazoBanms (Hosurkuii, 1975). B meTomax mpsMoro mpeoOpa3oBaHus Bee Mpe-
o00pa3oBaHust THPOPMALIUHU MPOU3BOJSATCS B OJHOM IPSIMOM HampasieHuu. B cinydae
crcTeM BUOpOM300pakeHHs IpH aHanmu3e ncuxogusnonornueckoro cocrosuust (I1PC)
YeJI0BeKa, JIBMKEHHS TOJIOBBI UCCIIEyEMOT0 YelI0OBeKa MpeodpazyroTcs ¢ TOMOIIBIO
psAa U3MEPUTETBHBIX MpeoOpa3oBaHUi (TTaJAfOMIMK POBHEINH CBET B OTPaKCHHBIH
CBETOBOH I'paJHeHT, Mpeodpa3zoBaHuEe CBET-3aps] Ha (QOTONPHUEMHOW MaTpHIIE,
npeoOpazoBaHue 3apsja B BBIXOJHOW aHAIOTOBBIH CUTHAJ, OU(PPOBKA BHIXOIHOTO
CUTHAJIa B TEJIEBU3NOHHOW Kamepe, 00padoTka mudpoBOTO CUTHAIIA KOMITBIOTEPHON
MpOoTrpaMMOii) B MapaMeTphl ero MCUXo(OU3NOIOTHIECKOTO COCTOSHUSA, HAPUMeEp,
arpeccHio MM YpOBEHb CTpecca.

Merton npsimoro npeoOpa3oBaHus TPAAUIMOHHO TPUMEHSETCSl B Pa3IHYHbBIX TICH-
XO(DU3HONOTHYECKUX UCCIICIOBAHUSX, IPHUYEM OOBIYHO, IIEPBUYHBIM HCTOYHUKOM HH-
dhopmanmm ABIAIOTCS (PU3HOIOTHIECKUE CUTHAITBI, HanpuMep, D3I (Reuderink et al.,
2013), mumuka smna (Giannakakis et al., 2017), TOHaTbHOCTD peYH, aKTHBHOCTB TJI1a3,
TeMmIeparypa Teina, anekrpomMuorpamma (OMI'), yactoTa AbpIxaHus, KOXKHOT A IbBAaHUYC-
CKas peakxiys, yactota cepaevnbix cokpamienuii (HCC), anextpokapauorpamma (OKI'),
BapuadenbHOCTE cepaeunoro putMma (BCP), aprepuansHoe gaBienue, (OTOIICTH3MO-
rpamma (Giannakakis et al., 2019; Tao&Tan ed., 2009).

Merto/ ypaBHOBELIEHHOTO peoOpa3oBaHus (MM U3MEPUTEIHLHOTO IPeoOpa3oBaHus
¢ 00paTHOM CBSA3BIO) B NMICUXO(MUZHOIOTHH U IICUXOJIOTHH, OOBIYHO, CBS3aH C MPEIb-
SIBIIGHUEM BH3YaJbHBIX, TEKCTOBBIX MM ayHO CTUMYJIOB, 33af0IINX OMpeeIEHHOe
MCUXO(PU3NOIOTHYECKOE COCTOSIHME WIIM HAacTpPOEHHE HCIbITyeMoMy. B kauecTBe
BU3YaJIbHBIX CTHUMYJIOB HambOoyiee MIMPOKHH BBIOOP mpemocTaBisieT cucrema IAPS,
BKITFOUaromiast okono 1200 pasnmuunbix m3o0paxenwuii (Zhou et al., 2011), ¢ u3BecTHOI
cratuctukoi BausHus Ha [1DC. Ilpm s3ToM m3Mepenne BiustHUS ctumyia Ha [TDC
OLIEHUBAETCS 10 AMHAMUKE U3MEHEHUsI Pa3IMYHbIX ICHXO(U3NOIOTHUECKUX CUTHAJIOB,
takux kak KI'P, OMI", D0I" u yacToTa JIbIXaHHS.

AnanTHBHBIE METOJBI TCUXO(DHU3NOIOTHIECKUX HCCIeNOBaHUH (C amanTanuei
CTUMYJIOB IO/l KOHKPETHOTO MCIIBITYEMOT0) IITUPOKO MPEACTABICHBI B IETEKIINHU JKU
(Baur, 2006), rae 0co60 BaXkHa TMYHOCTH UCTIBITYEMOTO, U CTUMYJIBI OCHOBHOTO TECTH-
poBaHMsI NOAOUPAIOTCS K UCIIBITYEMOMY Ha OCHOBE TIPEIBAPUTENILHOIO TECTUPOBAHNS,
KOTJIa OTIPEeAEIISIOTCS HanboJiee 3HaYMMbIe BOTIPOCHI I KOHKPETHOTO TECTUPOBAHUS
(Makna&Hukomnaerko, 2020).

Lenpio nanHoro 0030pa ABJsIETCS Pa300p NPEUMYIIECTB M HEJOCTATKOB PA3IMIHBIX
cHCTEM BHOPOHM300pakeHusl, a TAKXKe ONpeleieHue ONTUMAIIbHBIX TPUMEHEHUH IS
KaXKI0T0 TTOKOJICHUS CUCTEM BHOPON300pakeHHsI.
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CuctemMbl BUOpPOM30OpakeHUsi NepBOro NOKOseHUs.
CpenctBa usmepeHusi npsAMoro npeobpasoBaHusi

[lepBas pa3zpaboTanHast ccTeMa BHOPOM300paskeHIsI OBLIIA TPSIMOTO TIPEOOpa30BaHUS,
€e CTPYKTYpHasi CXeMa IpUBe/ieHa Ha pUCYHKe 1.

Aj
P
X | Dewkewnss | Yq | dE | Yo | dq | Y3 | dU | Y, | F | Y5 Yabix
—>  ronosbl " dr " at Y de g S » B
Yi
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Puc. 1. CmpykmypHasi cxema cucmembl 8UBpOU306pakeHUs NpsiMo20 rnpeobpasosaHus.

X — xapakmepucmuku [1®C, Y, — U3MeHeHue c8emoeoeo omoka 8 3agLcUMoCcmu om KOHmpacma
obbekma u ezo OsusamesnbHOU akmueHocmu, Y, — [POCMPaHCMEeHHoe peobpas3osaHue
€8emog0o20 omoka ¢ MoMOWbo OMMUKU Menegu3uoHHoU kamepsl, Y, — npeobpa3osaHue 3apsida
8 ghomoripuemHuke, Y , — aHasio020-4ughposoe npeobpasosaHue cueHana e yugpy, Y — nepeudHbie
napamempb! 8U6POU30BPaKEHUS,Y ,,, — 80CCMaHOBMEHHbIe Xapakmepucmuku [1®C

duznueckoil n3MepsieMoll BEIMYMHON B CHCTEME BHOPOM300paKECHHUS SIBISIFOTCS
MPOCTPAHCTBEHHBIE TBHUKEHHS TOJIOBBI, KOTOPBIE OTOOpakaeT M3MEHEHHE OTPaKeHHO-
IO CBETOBOT'O MIOTOKA, IPUXOAALICE Ha KAXKAbIM 3JIEMEHT MaTpUUHOTO (POTONPUEMHU-
ka. doronpueMHUK NIpeoOpa3yeT CBET B MIEKTPUUECKUN 3apsi]l, 3aT€M B HaPsKECHUE,
KOTOPOE B TEJIEBU3UOHHON KaMepe mpeobpasyercs B UG poBOE BUACO H300paKCHUE.
KommbloTepHast mporpamma npeo0pasyer HuppoBoe W300pakeHUe B ABa MOTOKA
aHaJIOrOBOI'0 M YaCTOTHOT0 BUOpon3oopaxkenus (Munkun&lllram, 2000), 3aTeM 31
ITOTOKH TIPEe0OPa3yIOTCs B IEPBUIHBIC TTapaMeTPhl BHOPOU300paKEHNS, OTPAXKAIOIITHE
aAMILTUTYAY, YaCTOTY, CHMMETPHIO 1 MaTeMaTHUECKUE MAapaMeTPhl ABHKEHHS TOJOBBI
(Munkug, 2020a). Pe3ynpTupyroias 4yBCTBUTEIBHOCTh BCEro KaHala, B KOTOPOM
HCIIOJIB3YETCSl METOJl MPSIMOTO IpeoOpa3oBaHUsl, OMPEACISICTCS MPOU3BEICHUEM
YyBCTBUTEJIBHOCTEH BCEX €ro Mpeodpa3oBaTeneil, a pe3yIbTUPYOIas IOIPELIHOCTb
KaHaja B paBHOW Mepe OmpeaessieTcs MOTPEIIHOCTAMH Bcex IpeoOpas3oBaTeseit
(HoBuuxkuit, 1975).

He cienyer cunrtaTh, 4TO CUCTEMBI BUOPOU300paKEHHS IIEPBOTO MOKOJICHUS MITH
MIPSIMOTO TIPE0OPa30BaAHMS YEM-TO XYK€, YeM CHCTEMbI BUOPOM300paKeHUsI BTOPOTO
WU TPETHEro MOKOJEHHUs, OHM MpeJAHA3HAYCHbI JJIS PEUIeHUs Pa3IMYHBIX 3a7ad.
OcHoBHOH 3anmaueil cucteM BuOpouzoOpaxkenus nepsoro nokoienuss MEJL, TTPO,
HealthTest, VibraHT (Munkun, 2019a; Minkin et al., 2020) sBisiercst onpeaeiieHue
apamMeTpoB IICUX0()U3NOTIOTNIECKOTO COCTOSIHUS YEJIOBEKA, HAXOIAIIErocst B cBOOOI-
HOM COCTOSIHMM 0€3 BO3/IeHCTBHS Ha HEro BHEIIHUX CTUMYJIOB. XOTS, B HEKOTOPBIX
Cllydasix, [eJIeco00pa3Ho MUCIOIb30BaTh HEUTPaAIbHBIE CTUMYJIIBI A1 MUHUMH3AIIH
pazdpoca IIDC, Tak kak ObIIO 10KA3aHO, YTO OTCYTCTBUE BHEIIHUX CTUMYJIOB MIPH-
BOJIUT K MaKCUMaJIbHOMY pa3opocy mapameTpoB [IDC mo mpon3BoIsHON BEIOOPKE
ucneityeMbix (MunkuH, 2020a). [ToaToMy B mocienHedl MOJUPUKALIUN TIPOTPaAMM
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HealthTest u VibraHT 0511 BBenien pexum Relax ¢ mokazom KapTHHOK IPUPOJIBL, UTO
MO3BOJIMIIO YMEHBIIHUTE pa3dpoc [IDC 11t OTHOCUTENBHO JUTUTENBHBIX TPEXMUHYTHBIX
TECTUPOBAHMI.

OCHOBHBIM IPUMEHEHUEM CHCTEM BHOPOU300paKeHHUs MEPBOTO TIOKOJICHHS ObLITH
1 OCTaIOTCsI CUCTEMBI 0€3011aCHOCTH, KOTJJa HEOOXOMMO B TE€UCHUE KOPOTKOTO BpeMe-
HU (5-20 cexynn) onpenenuts Tekymiee [1OC ncnsITyeMoro, HalpuMep, B a9poropTy
JUISL OTIEPATUBHOTO BBISIBJIICHHSI arpeCCUBHBIX U MOTEHIMAIBHO ONACHBIX MMACCAKUPOB
(Munkun&llenyiiko, 2014).

JpyruM akTyaJbHbIM IPUMEHEHUEM CUCTEM BUOPOM300pakeHUsI IEPBOro MOKOJIE-
HUS SIBJISIETCSI MEUIIMHCKAS ¥ TICUXO(U3UOJIOTHIeCKast TUarHOCTHKA JUISI BBISIBICHHSI
pasnu4HbIX 3a0oxeBanuit, Hanpumep, COVID-19 (bnank u ap., 2012; Minkin et al.,
2020) wim npeacMeHHbIN ncuxodusnoaorunueckuii Koutposib (bodpor u ap., 2020).
CrenyeTr OTMETUTb, YTO €CIIH JUISI BBISIBICHUS! SIPKUX SMOLMOHAIBHBIX COCTOSIHUH J10-
CTaTOYHO MMETh JUIUTeNbHOCTh u3Mepenus [1DPC neckonpko (5-20) cexyHn, To A
MEIULUHCKON U ICUXO(U3HOIOIHIECKON IUarHOCTUKY HEO0X0IMMO 00Jiee [UINTENbHOE
Bpemsi, coctapisitoiiee 60—180 cexyH 1. DTO CBSI3aHO ¢ HEOOXOUMOCTHIO ITPEBBIIICHUS
BpEMCHHU M3MEPEHHS HaJ ITEPHUOIOM MO3roBoi akTuBHOCTH (Munkna&bmank, 2019),
KOTOPBI MOXKET cocTaBsATh Oonee 60 cexyH, a 3aXBaT TOJBKO YacTH 3TOTO MEepUoaa
CYIIECTBEHHO CHMXAET TOYHOCTh ONIPEIENICHUsI CPeIHIX 3HAUCHUI U BapruaOeIbHOCTH
napametpoB [1OC (Munkun, 20196).

CuctemMbl BUGPOM300pakeHUs BTOPOro NOKOJeHUsl.
CpencrBa namepeHus ypaBHOBELLMBaKLLLEro npeobpasoBaHus

B HexoTophIx cinyyasx HHPOPMAIIUU 0 CBOOOHOM MCUXO(PU3UOTIOTHYECKOM COCTO-
STHUM OKa3bIBAETCS HEIOCTATOYHO, HAPUMEP AJIS TOTYYEHHsI JAHHBIX O CIIOCOOHOCTAX
YeJI0BeKa, TOT/IA JJIsl BBISIBICHUS CKPBITON MH(pOpPMAIMN HEOOXOANMO MPEIbIBICHNE
BHEIIHUX cTUMYJIOB. [lpu aTrom dukcupyercs peakuust nsmenenus [1OC nox Bo3aeii-
CTBHEM BHEITHUX CTHMYJIOB, T. €. peallu3yeTcs 00paTHasi CBSI3b MEX/Y NPEIbIBICHUCM
ctumyia u usMenenueM IIOC. CtpykTypHas cxema CUCTeMbl BUOPOH300paxkeHus ¢ 00-
paTHOH CBSI3bIO MPE/ICTaBICHA HA PUCYHKE 2.

Y1 | MpeoBpasosaHue |Yo
OBWXEHUS B
LumdpoBoe B1AeO

[BwvxeHns Yebix

7y »  ronossl

[Mporpamma
obpaboTkn BM

A4

A 4

Xy

Ctumyn

Puc. 2. CmpykmypHas cxema cucmembl 8UGPOU306paxeHUs1 ypagHo8eUWeHHO20
npeobpasosaHusi. BnusiHue cmumynos Ha napamempsi [®OC. lNpsmoe npeobpazosaHue
usMepsieMbIX 8€/TUYUH aHarno2u4yHO pucyHKy 1 u nokasaHo e sude uHmMeeparbHbIx 6510K08
npeobpasosaHuli
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OO6patHoli cBA3bI0 HA3BIBACTCS JII00As Mepeaya CUrHAJIOB B 00paTHOM Harpasiie-
HUH, T.€. OT BbIxoaa K Bxoxy (HoBocemnsiies, 1978). [IpeapsaBiseMbie UCITBITYEMOMY
BU3YyalIbHBIE U TEKCTOBBIE CTUMYJIBI BIUSIOT U M3MEHSIOT napamerpsl [1PC. Uzmepse-
MO¥i BETMYUHOM B CHCTEME BUOPON300paXKEHNUS C YIPABISIEMBIMHI CTUMYJIAMH SBIISFOTCS
He camu napameTpsl [IOC, a ux u3MeHeHne npu BO3/ICWCTBUU CTUMYJIOB Ha YEIOBEKa.
Taxoe BbIUNTaHME MTAPaMETPOB TIO3BOJISET YMEHBIIUTH BIusHUE nepBudHoro [1OC Ha
M3MEPSIEMYIO BEIMYHHY (KOTOPOE MOKET OBITh PA3IUYHBIM B CHITy MHOXECTBA IIPHYHH)
W aHAJM3UPOBATH TOJBKO HYKHYIO HH(POPMAIIUIO, XOTs, KOHEYHO, IIOJIHOCTBIO yCTpa-
HUTH BiustHAE iepBuaHOro [IDC Ha pe3ynbTaThl TECTUPOBAHUS HE BCET/IA ITOTYIaeTCS.

[Iporpammel BHOpon3oOpaxkenus Broporo mnokoienus (BubpaMU, PsyAccent,
Vibralie) ncnonb3yroT BU3yalbHbIE TEKCTOBBIE U 2y IO CTHMYJIBI [Tl K3MEHEHHS COCTO-
stHUS ucnbITyemoro (Munkun&Huxomnaenko, 2017), mpruueM OHUM OCHOBAaHBI Ha CIIOKHUB-
IIUXCS B COBPEMEHHOH MCMX0()U3HNOTIOTHH MTOIX0/1aX K MTPEIbSBICHUIO CTUMYJIOB, B TOM
YHClie BpEMEHHON NMPOMEKYTOK MEKIY CTUMYJIaMU COCTaBJIIET HE MeHee 15 CexyH[
MIpH JUTMTENIEHOCTH CTUMYJIa puMepHo 5 cekyHa (Minkin&Myasnikova&Nikolaenko,
2019). [Ipenmnonaraercs, 4To 3a BpeMsl [OCIIE BO3JICHCTBUS CTUMYJIA ICUXO(PU3UOTIOTH-
YECKO€ COCTOSTHIE UCITBITYEMOT0 BEPHETCSI IPUMEPHO B TOXKE TOJI0KEHHE, B KOTOPOM
HaXOJMJIOCh JI0 MPEIbSIBICHUS MPEIBITYIIEro CTUMYJIA.

Bonpias yacte mporpaMM BUOPOM300paXeHHsT BTOPOTO TTOKOJICHUS paccunTaHa Ha
MPUMEHEHHUE B IOCTATOYHO KOM(POPTHBIX YCIOBHUSIX MEPCOHATBLHOTO IICUXOJIOTUIECKOT0
TECTHPOBAHMS, HAIPUMED OMpEIeIeHNEe CITOCOOHOCTEH M MPOhUIST MHOKECTBEHHOTO
MHTEIUIeKTa peOeHKa WK CTYACHTA, WK IPOBEICHNE HHTEPBBIO NIPH IIPHEME Ha padoTy.
CpenHee BpeMsi TECTHPOBAHUS COCTABIIAET MPUMEPHO 7 MUHYT U BKJIIOUAET IPEAbIBIC-
HHE 24 CTUMYNBHBIX BOIIPpocoB. KoHeuHO, 3TO 3HAUUTENIBHO 00Jiee KOPOTKOE MO BPEMEHU
TECTUPOBAHUE, UM TPAIUIIMOHHBIE TIcuxojoruaeckue onpocsl MMPI (Drayton, 2009),
BKItouaroue 6omnee 500 BOMpOCOB U ASIIUECS OKOJIO 2 YacOB AJISl OJHOTO TECTHPO-
BaHHWA, YTO JIeJaeT TEXHOJIOTHIO BHOPOM300paKEHUS TOCTATOYHO MPUBIIEKATEIHHON
JUIsL IPOBEACHUSI MAaCCOBBIX TECTUPOBAHUH. BONBIIMHCTBO MCHXO()U3HOIOTHIECKHX
TECTUPOBAHUHN C MPEIBbIBICHUEM CTHMYJOB JOCTATOYHO CIIOXHBI JUIS TMPOBEICHHUA,
YTO OTPAHWYMUBAET PE3yJbTAaThl TECTUPOBAHHS MAKCHMYM COTHSMH HCIBITYEMBIX
(Giannakakis et al., 2019). HccnenoBanusi, BKJIFOUAIOIINAE COTHU U ThICSYH UCTIBITYEMBbIX
0 €IMHON METOAMKE, OBLIM BO3MOXKHBI TOJIBKO TPH MPOBEICHNUN TICUXOJIOTHIECKIX
OIpOCcOB 0e3 MCIoNb30BaHus (pU3noIornueckux AanHbix (Schmalbach et al., 2020),
OJIHAKO TIPOCTOTA MCIOJIH30BAHUS TEXHOJIOTUN BUOPOU300paKEHHS MTO3BOJISIET MTPO-
BOJUTH UccienoBanus 6omnee 10 ThICSY MCIBITYEMBIX NIPU MOJYYCHUHU JaHHBIX OoJiee
10 ocHOBHBIX ncuxo(du3HoNOrHYecKux napamerpos (Munkus, 2020a).

CuctemMbl BUOpPOM300OpakeHUs1 TPeTbLero NOKONeHUA.
ApanTuBHbIe cpeacTBa U3MepeHus

B HaCTOAICC BPEMSI MHC HCU3BCCTHBI aBTOMATUYCCKUC aHAJIOTU aJalITUBHBIX IICUXO0-
(hM3HOTOTHIECKHUX CHCTEM TPETHETO TTOKOJICHUS KpOME CHCTeM BuOpon3oopakenus. He-
ABTOMATHYECKUM aHAJIOTOM aJIaNITUBHBIX CUCTEM SIBJISICTCS TIPEIBAPUTEIILHOE U OCHOBHOE
TECTHPOBAHHUE TIPH JICTEKIINH JDKH, OCYIIECTBIISIEMOE ITOIUTPaOIOroM WHIUBHIYITHHO
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JUTSL KaXI0To OT/iesibHOTO cirydast (Munkna& Hukonaenko, 2020). Tonbko TeXHOIOTHS
BHOpOM300pakeHus], B CHIIy CBOMX CBOMCTB (O€CKOHTaKTHOCTB, MPOCTOTA MCIIONH30-
BaHMs, 00paboTKa OrpoMHOro oobema nomydaemoil uadopmannu 30 Mo/c B pexxume
pearsHOr0 BpEMEHH ), MOXKET ONePAaTHBHO Pa3eNuTh JUIHOCTh YeJI0BEKa Ha COCTaBIIs-
IOIIHE TTApaMETPhI Ha CTA/INU MPEIBAPUTEIEHOTO TECTUPOBAHUS, OTIPENIEIUTh U TIPEb-
SIBUTh 3HAYNMBbIE CTHMYJIbI, HHIUBHIyaIbHBIC TSl KQKIOTO YeI0BEeKa, 3aTeM IPOBECTH
KOMIUIEKCHYIO 00pa00TKy KakK[I0W COCTABIISIONICH 1 IMYHOCTHU B 11e7IoM. CTPYKTypHas
cXema aJIalTUBHON CUCTEMbI BUOPOM300paKEHHUSI TIPEJICTaBICHA HA PUCYHKE 3.

X
y2 MHorodakTopHbIn

CTUMYn

MpeobpasoBaHue
X Newkerms | Y1 N JBVXKEHNS Y2 . Mporpamma Yeuix

Y,  ronosbl | B umMdpposoe "| oBpabotkv BU
BUOEO

Xy1

MpenBaputenbHbIi
cTimyn

Puc. 3. CmpykmypHasi cxema cucmembl 8U6poU30bpaxeHuss adarnmueHo20 rpeobpa3osaHust

Breperie aganTuBHas cucrema BuOpou3oOpaxeHus (BubpaHJIIT) Obiia npen-
CTaBJICHa Ha NPOLUIOroAHEH KOH(EpEeHUUH MO TEXHOJOIMH BUOPOM300pakeHus
(Munkua&Hukonaenko, 2020). Ha gaHHO#M KOH(EpPEHIMH MPEACTABICHBI HECKOJIBKO
WCCIICA0BAHUM, TOCBAIIEHHBIX PA3IMYHBIM PEKUMaM U BO3MOXHOCTSIM ITPOTPaMMBI
BubpaHJIIT (Munkus, 2021a; 20216; Munkua&bnank, 2021). AnanTuBHOCTH MPO-
rpammMbl BuopaHJIII 3akimogaercs B TOM, 9TO Ha MEPBOM CTAIANH MPEIBAPUTEITHHOTO
tecTupoBanus (12 BOIpocoB) onpenensercs: NpoQuib MHOKECTBEHHOT'O WHTEJIEKTa
UCTIBITYEMOI'0 U BBISBIISIIOTCS HAUOOJIEE Pa3BUThIC MHTEIUIEKTHI MM JIMYHOCTD UCIIbI-
TyeMOT0 pacKiIaJbIBaeTCsl Ha JIpyrue XapaKTepUCTUKHU. Bompockl U CTUMYIIBI, TPEIb-
SBJISIEMBIE HCIIBITYEMOMY Ha BTOPOH CTaJUH B X0A€ OCHOBHOI'O TECTUPOBAHMUSL, 3aBUCAT
OT MPOXO’KACHUS MPEABAPUTEIILHOTO TecTUpoBaHus. Hanbonee pa3BUThIM THIIAM WH-
TEJUJICKTa UCHBITYEMOr0 MPEIbSBIIOT Han0OJee 3HAaUUMble CTHUMYJIbI, Kacarollnecs
¢axTopa ucciaeqoBaHus. ITO TTO3BOJISIET UCTIONIB30BaTh HE3HAYMMBbIE CTUMYJIBI KaK OT-
HOCHUTEIBHO HEUTPaIbHBIEC U IIOBBICUTH TOUHOCTh TECTUPOBAHUS [IPU YMEHBLICHUH €T0
JUINTEIBHOCTH 32 CUET MPUOPUTETHOTO aHAJIN3a 3HAUMMBIX XapaKTEPUCTHK JIUYHOCTH.

Ecin mpeaplaymue MOKOJIEHHS CHCTEM BHOPOM300pa)k€HMs HCIOJIb30BaJU pa-
Hee ycTaHOBIEHHbIE ncuxodusnonorunueckue npasuna (Cacioppo et al., 2007), To
aJlaTUBHAS CHCTEMa yCTaHABJIMBAECT CBOM IpaBuUiia U HOpMbI. lIpuBeneHHbIe pe3yiib-
tatel (MunkuH, 2021a; 20216; Munkua&biank, 2021) nokasanu, 4To MOXKHO €IIIe
OoJiblle COKPATUTh BpeMsI TECTUPOBAHMA IIPU COXPAHEHUHM TOYHOCTH, JOCTHUTHYTOM
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B cHCTeMax BUOPOM300pakeHHsI BTOPOTo nokosieHus. OKa3aioch, 4TO NPH MpeabsBIIC-
HUM 3HaYUMBIX cTUMYJIOB [IDC ucnbiTyeMoro He BO3BpaIaeTcs B IPEKHEE IMOJIOKEHNE
(Minkin&Myasnikova, 2018; Minkin&Myasnikova&Nikolaenko, 2019). Bonee Toro,
JUTATENBbHBIE TIay3bl MEXKAY BOIPOCAMH MO3BOJISIOT UCIIBITYEMOMY JIydIlle KOHTPOJIH-
poBaTh cBOM Oecco3HaTEJbHbIC PEAKLUH, a MUHUMH3ALKs BpDEMEHN MEXIy BOIpOCa-
MHU-CTUMYJIAMH TIO3BOJISICT MOJyYUTh 0OJiee TOUHYIO OeCCO3HATEIbHYIO PEaKIHi0 Ha
npenbssisieMblid ctuMyn (MunkuH, 2021a). OToMy Takke cnocoOCTBYET HaBsS3aHHBIN
PHUTM MIPEIbSIBICHUSI CTUMYJIOB, KOTOPBI MOKET OBITh MUHUMU3HUPOBAH JI0 5 CEKYH]T
Ha cTuMyJ. [IpyyemM KoJIM4YecTBO CTUMYJIOB MOXKET OBITh COKPALICHO BABOE MPH 00b-
€/IMHEHNH MPOTHBOIOIOKHBIX CTUMYJIOB B OJTHOM BOIPOCE, TOTAa 00IIee KOINIECTBO
BOIPOCOB cocTaBUT 12-24, a o0Iee BpeMs TeCTHpOBaHHUS cocTaBUT Beero 60—120 ce-
kyHn (Munkun, 2021a; 20216; Munknu&bnank, 2021).

Takoe KOpoTKOe BpeMs TECTUPOBAHUS OTKPHIBAET NPUHIUINAIBHO HOBBIE BO3MOXK-
HOCTH HCIIOJIb30BAHUS aJIAlITUBHBIX CUCTEM BUOPOM300paKeHUs B 00JIacTu Oe3omac-
HOCTH, B TOM YHUCJI€ P NpHiIeTe B asponopTax. CucteMbl BUOPOU300paKeHUs EPBOTO
MTOKOJIEHUSI CITPABIISIOTCS C BBISIBICHUEM ITOTEHIIMAIBHO OMACHBIX JIFOAEH IPHU BBIJIETE,
YTO BITOJIHE OOBSICHUMO, TaK KakK MCUX0()U3HOIOTHIECKIE CHCTEMBI TIPSIMOTO TIpeodpa-
30BaHUs ONPEeISIOT TeKyIee neuxoduanonornyeckoe coctosiaue. Ecmu naccaxup Ha-
MEPEH COBEPILINTH TEPPOPUCTUUECKUN aKT WM IIPOTUBOIPABHBIC JEHCTBUS B MOJIETE, TO
€ro NCUX0(U3N0IOTUIECKOE COCTOSIHUE MEPEe BBIIIETOM 00s13aH0 oTan4athesi ot [IDC
00bIuHBIX NaccaxupoB. Ho ecin naccaskup He coOupaeTcs cOBEPLINTD IPOTUBOIPABHBIX
JeHCTBUI BO BpeMs MOJETa, IPU 3TOM y HEro eCTh HaMEPEHUE COBEPLINTH IPOTUBO-
TIpaBHBIC JCHCTBUS TOCTIE MPUIIETA, TO KOHTPOIHPOBaTh ero Tekymiee [IDC no BrieTa
CTaHOBHTCSl OECCMBICTICHHBIM, TaK Kak OHO He OyzaeT oTnudathest oT [1PC oObuHBIX
naccakupoB. Tax ke OecCMBICIIEHHO KOHTponupoBaTh Tekyiee [1PC noTeHnnanbHbIX
TEpPOPHUCTOB MOCJIE TOJIETA, JIS BBISBJICHUS MOTCHIHAIBHBIX HAPYIIUTENIeH HeoOX0au-
MO KOHTPOJIMPOBATh UX HaMepeHus, a He texymee [1OC. Cucremsr BUOpOn300paxeHns
BTOPOTO MOKOJIEHUSI CIIOCOOHBI BBISIBIATH HAMEPEHHS HCIIBITYEMBIX, HO JOCTUTHYTast
JUTATEBHOCTh TECTUPOBAHUS IPUMEPHO 7 MUHYT He T03BOJIseT ocymecTBiATh 100%
KOHTPOJIb TaCCaKMPOIIOTOKA B COBPEMEHHBIX aspornoprax. Co3paHre aBTOMAaTHUECKUX
KHOCKOB TI0 KOHTPOITIO BpakaeOHocTH Hamepennit npuneratomux (Nunamaker, 2011)
CTaHOBHTCSI BO3MOXKHBIM TPH CHIDKEHHHM BPEMEHH TECTUPOBAHMS 10 1 MUHYTHI, 4TO
JOCTH)KAMO C aJIallTUBHBIMU CHCTEMaMU BUOPOHM300paKEHHsT TPETHErO MOKOJICHHS
(MunkuH, 2021a; 20216; Munkua&bnank, 2021).

O6cyxaeHne pe3ynbLTaToB U AUCKYCCUA

Om3ryecKknil MOIX0/ K YEIOBEKY KaK 00BhEeKTY MICHX0(HU3NOIOTIIECKOr0 UCCIeI0Ba-
Hust, 3a100keHHbIN CeueHobM (CeuenoB, 1952), Jlapeunom (Darwin, 1872) u J[xeiimcom
(James, 1890) eme B 19 Beke, siBnsiercst ocHOBHBIM U B 21 Beke. B 2020 romy HoGeneBckas
npemus o gusuke Obuta Bpyuena Pomxepy [lenpoysy 3a vccneaoBaHus YEpHBIX JIBIP
B 00J1aCTH aCTPOHOMUH, XOTSI, HA MOH B3TJIS, €r0 HCCIICOBAHUS B 00IaCTH TICUXO(DH3H-
onoruu u cozHanus (Penrose, 1994) 3acimyxuBaroT He MeHblIeH Harpa/ibl. CTaHIAPTHBIM
MOJIXOZIOM FICCIIEIOBAHUS B COBPEMEHHON (PU3HKe SBIISETCS Pa3I0KEHUE OOIIETO SABICHAS
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Ha HE3aBHCUMBIE COCTaBHBIE KOMIIOHEHTHI, HAIPUMEP, MOJIEKYJIBI Ha aTOMBI, aTOMBI Ha
JJIeMEHTapHbIe YaCTHIIBI, OETIBIN CIIEKTP Ha IIBETOBBIE cocTaBistiomue. Mcenenosanne
KaKIOM COCTAaBJISIOIIEH CIEKTpa B OTACIBHOCTH IMO3BOJISET JIydIlEe MOHATh U MpE-
CTaBUTHh CBOMCTBa OOBEKTA B IIEJIOM, TIOTOMY TEOPHUSI MHOYKECTBEHHOTO MHTEIUICKTA,
npeanoxennas ['apaaepom (Gardner, 1983) st xapakTepUCTUKH JIMYHOCTH, SIBIISICTCS
TakuM (PU3NYECKUM aHAJIOTOM PAa3/IEICHHUs JINYHOCTH Ha HE3aBHCHMBIE CHEKTPHI WM
XapaKTepUCTUKH TMIHOCTH. OCHOBHBIM B 1oxozie I apiHepa sBisieTcsi IMEHHO He3aBHCH-
MOCTb TICUXO(U3HOJIOTMICCKIX XapaKTePHCTHK, a He UX Ha3Banue u pyHkuuu (Gardner,
2009). MHue nipefcTaBisieTcsi BO3MOXHBIM, YTO TaKOH (hPM3NIECKON MPU3MOH, pa3liers-
OIIe XapaKTepUCTUKH JTMYHOCTH U BBIABISIONIEH MPEApPACON0KEHHOCTH JTUYHOCTH
K HcciieyeMoMy (GakTopy, SBISIOTCS MHOTO(GakTopHbIe cTuMYJITbl (Hukomaenko, 2020)
JIMHTBUCTUYECKH OPUEHTHPOBAHHBIC KaK Ha UCCIIEyeMbIi ()akTop, TaK U Ha OIPe/IeIICH-
HBII TUIT MHO>KECTBEHHOTO MHTeIUIeKTa. KOHEuHO, 100UThCS B ICHXO(U3HOIOTHH TaKOI
e MOBTOPSEMOCTH PE3YJIbTaTOB KaK B (PM3HKE JJOCTATOYHO CJIOKHO, TAK KaK JIMHIBUCTHU-
YecKasi 1 acCOLMaTUBHAS MPUBSI3KA CTUMYJIA K Pa3jIMUHbIM (haKTOPaM SIBIISICTCS HOBBIM
METOJIOM M TpeOyeT JOMOIHUTEIBHOTO U3YUYECHHS U CTATUCTHYECKUX TOATBEPIKIACHHH.

OtaenbHBIM BOIPOCOM, TPEOYIOLIUM TaK K€ AaIbHEHIIEro H3yUeHNUs, SIBIISETCS BO3-
MOXXHOCTb T'€HEepalru OJU3KUX CTUMYJIOB, MCTIOIB3YEMbIX Ha CTaIUH IpeIBapUTEIbHO-
ro rectupoBanusi. C 0THON CTOPOHBI, CTUMYJIbI JOJDKHBI OBITH JOCTATOYHO OJIM3KH 110
CMBICITY, YTOOBI HE BBI3BIBATH PA3JIMUHBIX ACCOLMALUM, C IPYTrOil CTOPOHBI, CTUMYJIBI
TOJDKHBI OTIINYIATHCS, YTOOBI N30ekaTh d(pdekTa MPUBBIKAHUSI U OBITH OTHOCUTEIEHO
HEOKUJAAHHBIMU M HOBBIMH Il HclibITyeMoro. [IpuMepHO aHaIoruuHblid MOAXO0M UC-
M0JIb3YETCsI B ICUXO(MHU3UO0IOTNYECKON AETEKIMH JIKU IPU (POPMUPOBAHNY 3HAUUMBIX
ctumynos (Baur, 20006), korga npy MHOTOKPATHBIX MPEIbSIBICHUSIX 3HAUNMbIC CTHMYJIbI
MMEIOT HEKOTOPbIE OTINYHS MEXITY COOOH.

HecMoTpst Ha KaXyIIytocs HEZOCTaTOYHOCTh MPAKTHUECKHUX JOKa3aTeIbCTB 3 hek-
TUBHOCTHU 3JaNTUBHBIX (10 KOHKPETHOTO MOJIh30BATENS) MCUXOPDU3NOTOTHICCKUX
CHUCTEM TPETHEro MOKOJEHHS, MHE MPEICTABISETCS, YTO 3TOT IMyTh pa3BUTHS OyneT
peo0IIagarnMM [Jis ncuxodusnoioruy Ha cieaytomue 20—50 JieT Tak Kak Jr0bIe Hc-
CJIC/IOBAHMS YEJIOBEKA KaK 00BEKTa JOCTaTOUHO J0JAroBpeMeHHble. Korga Mpl HaunMHaIu
3aHUMATHLCSI OMOMETPHUECKON HeHTH(UKaHEH B Hadane 90-X TO0B MPOILIOro BeKa
W CO3/aJIM MIEPBbI YUITOBBIH CKaHEep AJs JaKTHIOCKONMUYECKON WACHTU(PHUKALNY JIY-
HocTu (MuHKUH 1 p., 1992; 1995) mano kTo Bepui, 4TO npoueaypa 6HoMeTpUIeCKOi
UIeHTU(UKAINY JIMYHOCTH CTaHET PYTHHOIM BO MHOTHX a3poIlopTax MUpa. 3azajda UIeH-
tudukanun Hamepenuit (MunkuH, 2002), BO3MOXKHO, SIBIISICTCS 9yTh 00Jiee CI0XKHOM,
4YeM MICHTU(UKAIMS JTMYHOCTH, HO 3TO Takas e (Gu3uuecKas 3ajada 1 OHa JOJDKHA
UMETb 0OBbEKTUBHOE PEIIICHUE.

3akno4yeHue

B Hacrosiiee BpeMst MpoIyKThI, CO3/IaHHBIC HA OCHOBE TEXHOJIOTUU BUOPOH300pa-
JKEHUS, Tal0T MPOCTOP KaK MPAKTHUYECKUM ITOJIH30BATEINSAM, TaK W HCCIETOBATEISAM,
paboTarONIMM B Pa3IMYHBIX 00JIACTSAX, B TOM YHCJE 0€301aCHOCTH, MEIUIIMHE, TICH-
XOJIOTHH, CIIOPTE M JAPYTHUX HAIMPABJICHUAX, TJI€ BOCTPEOOBAHO M3MEPEHHE M OIEHKA
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MCUXO(U3NOIIOTHYECKUX XapaKTEPUCTUK YelloBeKa. Eciau 10 HeJaBHEro BpeMEHHU
TEXHOJIOTUS] BUOPON300paKEHHS TIPEICTABIIsIIA COOOH TOIBKO HHCTPYMEHT IMOYyYCHUS
NcUXo(GHU3M0IIOrnIecKo HHQOpMAIMK O YETIOBEKE, aHAIOTHUHBINA APyruM (HU3U0II0-
THYECKUM CHTHAIIAM, TO TeNeph HAKOTUICHHBIC 3HAHHUS (POPMHUPYIOT HOBBIE ITOJIXOIbI
B NICUXO(H3HOJIOTHH, KOTOPbIE MOTYT OBITh HE TOJBKO BOCTPEOOBAHBI B KAaueCTBE
MPaKTUYECKUX PEIICHNUH, HO M UCTIOIBb30BaThCs B KAYECTBE METOJIONIOTHHU ISl IPYTHX
NCUXO(PHU3UOTOTUIECKIX TEXHOIOTHH.
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Annomavyun:. Obcyxcoaemcs 2unomesa 3a8UCUMOCIIU PePIEKCHBIX MUKPOOBUNCEHULL 2010~
6bl Uel06eKd, HAX00AUWe20Cs 8 K8AZUCMAYUOHAPHOM COCMOSHUU, O 3APANCEHHOCTNU GUPYCOM
COVID-19. Ilpeonoscen memoo onpedenenus 3a6UCUMOCIU NAPAMEMPOE BeCMUOYIAPHO-IMO-
yuonanvrnozo pegaexca om COVID-19, pasauunvix 3a6oneéanuti u namonoeuii. Ilposedenuvl
UCCIe008aNUA MUKPOOBUIICEHUT 20108bl pedepeHMUbIX UHOUBUOYYMO8 KOHMPOIbHOU 2PYNnbl
(¢ noomeeparcoennvin omcymemeuem 3abonesanuss COVID-19) u epynner nayuenmos ¢ noo-
meepoicoennbim Ouacnozom COVID-19 ¢ nomowwro mexnonoeuu eubpouszobpasicenusi. [pednoicervl
napamempui-kpumepuu ouaznocmuxu COVID onst 0byuenus uckycemeennozo unmennexma (MH)
10 nepeutnoll 8b100PKe KOHMPOALHOU SPYNNYbL U SPYRNbL nayuenmos. Pazpabomana mpexcounas
netiponnas cemo ¢ npamou cesazvio (40 + 20 + 1 cuemoudanvuvix neupona) oas obyuenus UHU.
Ilposedeno obyuenue MU na nepsuunoil 6b100pKe nayuenmos u KOHmpoavhou epynnsl. [Ipogedeno
uccnedoganue npou3eoIbHol 6b100pKuU a0dell ooyuennvim MU, u doxazana 603modicHocms Gul-
A671eHUSA 3a001e6aNUs ¢ NOMOWBIO NPEONaA2aemMo20 Memood 3a Heoeuo 00 NOAGNIeHUS KIUHUYECKUX
cumnmomos 3abonesanusi. Yeenuueno konuuecmso napamempos ouaenocmuxu COVID-19 oo 26,
u npogedero ooyuenue MU na evibopre 522 usmepenuii: 261 pezyromamos usmepenuii nayuenmos
u 261 pezynvmamog uzmepenuii KOHMpoIbHOU epynnul. JlocmueHymas OuazHoCmu4eckas moyHoCmy
cocmasuna 6onee 99%, 4 owubku na 522 uzsmepenus (2 102#cHONOIONCUMENLHBIX U 2 TOHCHOOMPU-
yamenvnwvix), cneyuguunocmes 99,23% u uyscmeumenvrocms 99,23%. Obcyaxcoaromes 6onpocwi
NOBbLUEHUS. MOYHOCIU U HAJedCHOCmU npediazaemozo memoda ouacnocmuxu COVID-19. Ha-
Meuenbl Oanvhenuue nymu Yiyuuenus Xapakmepucmux u Ha0elcHocmu npedadazaemo2o memooa
Juaenocmuxu u camoouaenocmuxy COVID-19.

Knrwuesvie cnosa: subpouszobpadicerue, 300posbe, UCKYccmeeHHble Helporusie cemu, MHC,
uckycemeenmwvlll unmennekm, MU, secmubyiapHo-smMoyuonanbhslil pegiekc, ouazHocmuxa 3aoone-
eanuil, menemeouyuna, COVID-19.
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Abstract: The hypothesis of reflex micromovements dependence of person’s head in quasi-
stationary state on the COVID-19 infection virus is discussed. Method for determining the dependence
of vestibular-emotional reflex parameters on COVID-19, various diseases and pathologies is proposed.
Micro-movements of a head for representatives of the control group (with a confirmed absence of
COVID-19 disease) and a group of patients with a confirmed diagnosis of COVID-19 were studied
using vibraimage technology. Parameters and criteria for the diagnosis of COVID-19 for training
artificial intelligence (Al) on the control group and the patient group are proposed. 3-layer (one
hidden layer) feedforward neural network (40 + 20 + 1 sigmoid neurons) was developed for Al
training. Al was firstly trained on the primary sample of patients and a control group. Study of
a random sample of people with trained Al was carried out and the possibility of detecting COVID-19
using the proposed method was proved a week before the onset of clinical symptoms of the disease.
Number of COVID-19 diagnostic parameters was increased to 26 and Al was trained on a sample
of 522 measurements, 261 patient measurement results and 261 measurement results in the control
group. The achieved diagnostic accuracy was more than 99%, 4 errors per 522 measurements (2 false
positive and 2 false negative), specificity 99,23% and sensitivity 99,23%. The issues of improving the
accuracy and reliability of the proposed method for diagnosing COVID-19 are discussed. Further
ways to improve the characteristics and applicability of the proposed method of diagnosis and self-
diagnosis of COVID-19 are outlined.

Keywords: vibraimage, health, artificial neural networks, ANN, artificial intelligence, Al,
vestibular-emotional reflex, diagnosis of diseases, telemedicine, COVID-19.

BBepgeHune

B nactostmee Bpemst smmaemust COVID-19 tonpko HapacTaeT, 1 HA MOMEHT Ha-
MMCaHWsI IAHHOW CTaThU PETUCTPUPYIOTCS PEKOPIHBIC 3HAUYCHUS 3apasKEHHBIX JIFO/ICH
B mupe (WHO, 2020; Wynants L. et al., 2020). OxHuM U3 3HaYMMbIX (HaKTOPOB pac-
MIPOCTPaHEHHS TTAHIEMUH SIBJISIETCS 3HAYUTEILHOE BPEMsI MEXKJTy 3apayKCHUEM TaIleHTa
1 IposiBiieHneM cuMnToMoB 3aboseBanus COVID-19 (Soares et al., 2020). CymectByeT
3HAYUTEIBHOE KOJIMYECTBO OMOXUMUYECKHX MeTon0B auarHoctuku COVID-19, ko-
TOpBIC B OCHOBHOM MOXHO MOJICIUTh Ha METOJIbI aHaJu3a KPOBU U B3ATHE MA3KOB
¢ Hocornotku (Ching et al., 2020; Kopel et al., 2020), ogHako B peaibHBIX YCIOBUIX
MaHJIEMHUU B OOJIBIIMHCTBE CTPAH MPOXO/IUT 3HAYMTEIBHOE BPEMSI MEX/TY B3STHEM TECTa
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U mosydeHueM pesynprara auarnoctuka COVID-19 (Bastos et al., 2020). Hanpumep,
B Poccum 310 BpeMst MOKET COCTaBIATH Oosiee 2 HeeNb B CHITY MHOKECTBA PA3INIHBIX
MIPUYHH, HECMOTPsI HA PEKOMEHALNH TTOJTyUeHHs pe3yIbTaTOB TECTUPOBAHUS B TEUCHHE
He 6osee 48 gacoB (Knmumkun, 2020). [Tpu aToM gaxke pa3perieHabie 48 4acoB SBISIOT-
Csl HEJIOIyCTUMO JUIMTEIIEHBIM BPEMEHEM ISl OJTYUYEHHUS pe3yibTaTa TeCTUPOBAHUS,
HaTpUMep, B adpOIIOPTY, NMPH MPEJACMEHHOM KOHTPOJIe paOOTHUKOB MAaCCOBBIX ITPOU3-
BOJICTB, IIPH MOCEILEHUH MAaCCOBBIX MEPONIPUATHH, IPH NPOXOJE ACTEH B IIKOJY H T. 1.
Taxum 00pa3oM, MOTYYaETCsl, YTO U3BECTHBIC OMOXMMUYECKHUE METO/IbI TUATHOCTHKH
3a00JeBaHUN NPUHLUMITMAIBHO HE MOTYT SIBJISTHCS OapbepoM AJISl pacIpOCTPAHEHUS
MH(EKIMA ¢ JUIMTeIbHBIM HHKYyOarmonnoMm nepuogoMm (Laguarta et al., 2020). Dto
MOATBEPKAACTCA 3HAUUTENbHBIM paciipocTpanenuem COVID-19 B Mupe, HecMoTpst Ha
Bce ycumus npennpruaumaembie WHO u paznuunbiMH TocyapcTBaMu. Mcrmonb3oBa-
HUE KOHTPOJIA TeMIieparypsl B kadectBe auarHocTuka COVID-19 B mecTax GombIoro
CKOIUICHHS JIIOACH CO3/1aeT TOJNBKO MILTIO3MI0 0e30MacHOCTH, TaKk KaK MMEHHO Oec-
CHUMIITOMHEIE U OectemneparypHble HocuTenn COVID-19 npencTaBnstoT HAUOOIBITYIO
OIACHOCTD IS 3apaxkeHus okpyxatouux (Bwire&Paulo, 2020).

B To ’xe Bpems CyLIECTBYET psi albTEPHATHUBHBIX TEXHOJIOTUH BbISIBICHUS
COVID-19, xoTopble HaNIpsIMYIO HE OCHOBAHbI Ha HETIOCPEICTBEHHOM BBISIBIICHUH BH-
pyca, a aHaJIM3UPYIOT KOCBEHHBIE MTOCIIEICTBUS €r0 BO3ACHCTBHA Ha opranu3M. OHIM
13 TaKUX U3BECTHBIX METOJIOB SIBIISIETCS criennprueckuii 3amnax 3aboneBanusi, KOTOPBIT
MOXET OBITh BBISIBJIICH CIIEIMAIEHO 00ydeHHBIMH cobakamu (Jendremy et al., 2020).
[ToHATHO, YTO TAKOH METOA BBISBICHHUS 3a00JIeBaHUSI HE MOXKET CTaTh MAaCCOBOM 3a-
LIMTON HACEJICHUs, HO OH I10Ka3bIBAET NPUHLUINAIBHYI BO3MOKHOCTb IHAarHOCTHKH
COVID-19 no nocneacTBusiM BO3I€HCTBUS BUpyca Ha OPraHU3M UeJIOBEKa.

Jpyrum anbrepHaTHBHBIM criocoboMm nuarHocTuku COVID-19 saBnserca auarHo-
CTHKa T10 3BYKY Kallllsl, OCyIIecTBIsieMasi 00y4YeHHBIM HCKYCCTBEHHBIM MHTEIIEKTOM
(Laguarta et al., 2020). [To gaHHBIM aBTOPOB, KallleJIb SBJISIETCS 3HAYUMbIM HHIMKATOPOM
3aboneBanus. Kamens 3m0poBoro yenoseka u yesnoseka 6oiapHoro COVID-19 3naun-
TEJTBHO Pa3INYaloTCs 10 MapaMeTpaM, 1 UCKyccTBeHHbIH nHTeiekT (M), o0y4uennsIii
M0 KOHTPOJIBHOM BBHIOOPKE U BHIOOPKE MALIMEHTOB, HAXOJUT 3HAYNMBbIC OTIMYHS B I1a-
pameTtpax kauuis. [Ipu 3ToM nipejuiaraemMblii METOJ IMarHOCTUKU ¢ niomotibio MU o
napameTpaM Kalulsi UMEET SIBHbIE IPAKTUYECKUE OTPAaHUUYCHHMS, TaK KaK MOCIIe KIS
Ka)KJIOT0 4eIoBeKa He0OXO0ANMO MPOBOANUTH CAHUTAPHYIO 00paboTKy nomemnieHuit. Kpo-
Me TOTO, IMOpaKeHHe JIeTKUX Ha0ronaeTcs He y Bcex uHpumupoBanHsix COVID-19
(Report, 2020), u Takue MAIUEHTHI HE TOJKHBI BBIBIISATHCS MO TapaMeTpaM Kamwis. Tem
Oosiee, YTO MEANLIUHCKUE PEKOMEHIAIMN BPsIL JIM MOTYT COZEpKaTh TpeOOBaHHE I10-
KallUIATh, TaK KaK 3TOT METOJT MOKET IMPUBECTH K MPUCTYIIaM Kallljsl y ONpeaAeIeHHOTO
KOJIMYECTBA UCCIIeyeMbIX TauueHToB. [Ipu npocTroTe ananu3a Kamist A7 oJIb30BaTe-
JIsI, ATTOPUTMUYECKHU ITOT METO/I SIBJISIETCS IOCTATOYHO CIIOKHBIM, TPEOYIOLIMM MOIIHON
HEHPOHHOH CeTH U Nepeaud OMOMETPUYEeCKUX JaHHBIX MOJIb30BaTels (3ByKa KaIlis)
Ha IICHTPaJIbHBII Iporieccop o cetu uaTepHeT (Laguarta et al., 2020).

B wvagane srmmaemun COVID-19 Ob11 IpeioskeH METO TUarHOCTHKH 3a00JIeBaHIHA
C MIOMOIIBIO aHaJIM3a MUKPOABMKEHUH TOJIOBBI YelIOBEKa TEXHOJIOTHel BUOpon300pa-
xkeuns (Muakna&boopos, 2020). TIpu 3TOM Tpenronarajgoch NCIONb30BATh aHAIHA3
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CHHXPOHHM3aLUH (HU3HOJIOTHIECKUX MporeccoB X[R] kak oMH U3 OCHOBHBIX HHANKATO-
POB 3/I0pOBBSI YETIOBEKA, HAPSTY CO BTOPHIM ITOKA3aTeNIeM, OTPAKAFOIIIM COOTBETCTBHE
pedIIeKCHBIX IBHKSHHI TOJIOBBI YeJI0BEKa MOJTYyYCHHOMY 11a0ioHy X[AM] o oTHOCH-
TesbHO OonbiiomMy kommdectBy (15000) 3mopoBbix mojeit (Munkna&boopos, 2020;
Minkin, 2020). Bo3M0XHOCTh HCIIOJIL30BaHUSI TEXHOJIOTUU BUOPOM300paKEHUS ISt
BBISIBIICHUST KOHKPETHOTO 3a00JIeBaHus ObllIa TOITBEPIKICHA PaHEEe TIPH IKCIIPECC THa-
THOCTHKE pakKa MpOCTaThl, KOTAa OBLIO JIOKA3aHO, YTO BECTUOYIISIPHO-IMOIIMOHATBHBIN
peduiekc uyTKo pearupyer Ha IoOble u3MeHeHus: B opranusme (bmank u ap., 2014).
Hapymenne HopMaibHOTO puTMa pehIeKCHBIX MUKPOJIBHKEHHI TOJIOBBI MOXET IPO-
HCXOJIUTh KakK B CIIydae NCUXMUECKHX U3MEHEHUH, TaK U B ciiydae (PU3UOIOrHIeCKOi
natonoruu (Minkin&Nikolaenko, 2008). OnHako, IpoBeCHHBIE HAMH B TIEPBOH TI0-
soure 2020 To/1a MccaeoBaHus TOKa3ald, YTO HHTETPalIbHbIC MCUXO0()U3HOIOTHYC-
CKHe TIapaMeTphI, OTIpeIeTIieMble TI0O MUKPOIBHKEHUSM TOJIOBBI H NCTIONB3yEeMBIE IS
orpeesieHus: ypoBHS ()YHKIIMOHAIBHOTO 3/I0POBBS I OHKOJIOTHH TIPOCTATHI, OKa3a-
JUCH cN1ab0 YyBCTBUTENBHBI K BBISBICHHIO OecCUMNTOMHBIX HocuTeneir COVID-19,
a IMEHHO OHH ITPEJCTABIIAIOT OCHOBHYIO OIIACHOCTH MIPU PaclpoCTpaHEeHUH HH()EKIUH
(Bastos et al., 2020).

VYuutsiBas To, yro MU mposiBui cedst JOCTaTOYHO XOPOIIO MPH PEIICHHH UMEHHO
TouHbIX 3a7a4 (Haykin, 2008), rie ecTh BO3MOYKHOCTE ITPOBECTH HCCIICIOBAaHNE HE3a-
BHCHUMBIMH METOJaMHU M COPMHUPOBATH KOHTPOJIBHYIO TPYIIIY U TPYIIY MAalUEHTOB,
WCTIONB3YS CTaHAAPTHBIE METOIbI OMOXUMHUYECKOHN U PaTHOIOTHYECKO THarHOCTHKH,
pa3paboTYMKaMu TEXHOJIOTUH BUOPOM300pakeHUs OBbLIO MPHHATO PELICHUE CO34aTh
HCKYCCTBEHHYIO HEHPOHHYIO CeTh B 00y4unTh M 1Mo mapameTpam BHOpon300paskeHIsI
YKa3aHHBIX TPYIIIL.

MaTepVIaﬂbl n MeToaAuKu nepBUYHOrNro nccrnenoBaHusA

B xadecTBe mEepBUYHOr0 Marepuaia TPYMIbl MAIUEHTOB OBLIM HCIOJIb30BaHbBI
144 w3mepenus nporpammamu VibraHT (VibraHT, 2020) wim HealthTest (HealthTest,
2020) mapaMeTpoB MUKPOIBHKEHHIA TOJIOBBI TTAITUEHTOB C TIOATBEP KICHHBIM THarHO30M
COVID-19 (u3 mux 136 mammentoB ¢ moarsepxkaenuem COVID-19 nmo KT u I[P
B aKTHBHOMH (Daze u 8 manueHToB Ha OeccuMnToMHON ctaauu 3adoneBanust COVID-19).
Nsmepenust ObuTH cenanbl B mepuo; ¢ Masi o utonb 2020 rona. Bo3pact nanueHToB
ObUT OT 25 1o 75 ner, cooTHoOmEeHUEe MYXYHHBI—KeHIIHHBI (60—40)%. DTHUYeCcKuit
coctaB — 100% pycckue. [lemorpaduyeckne mapaMeTpbl KOHTPOJIBLHOW TPYIIIBI ObLITH
mo100paHHbl WACHTUYHO Tpyrire naruerToB. [Iporpammer VibraHT (VibraHT, 2020)
n HealthTest (HealthTest, 2020) uaeHTUYHBI 10 AIrOpUTMaM 00pabOTKH U pa3InvaroT-
csl ypoBHEM TpodeccHoHABHBIX HacTpoek. Beb-kamepst MS LifeCam Cinema u MS
LifeCam Studio ¢ukcupoBanu BuaeconH(GOpMaInio 0 rojioBe yeioBeka. Pasperienue
kamep Obi10 ycraHoBieHO 640%x480, gactoTa kaapoB 30 k/c, B HACTPOWKAX BKIFOYEH
4yepHO-0enblil pexxuM. TlonokeHne uenoBeka ObUIO Ha PAcCTOSHUHM OKOJIo 50 cM OT
BeO-KaMephl, pa3Mep ToJIOBHI IO Topu3oHTamu Oojee 200 mukceneii. Y poBeHb KauecTBa
n300pakeHus mpu trectuposanuu nporpammamu VibraHT u HealthTest Obu1 Boite 80%
JUTS BCEX TIPUHSATHIX PE3yNIbTaTOB TECTHPOBAHMUS.
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B kadecTBe mepBUYHOTO MaTepuaia KOHTPOJIBHOW I'PYNIBI OBLIM HCIIOJIb30BAHbBI
144 uzmepenus nporpammoit VibraHT (VibraHT, 2020) napamMeTpoB MUKpPOIBUKESHUI
TOJIOBBI NAIIUEHTOB C MOJIHBIM OTCyTcTBUEM cuMitomMatuku COVID-19 u otpunarens-
HbIM TP Tectom Ha COVID-19.

OTHOCHUTEIBHO MaJO€ KOJIMYECTBO U3MEPEHUN B IPYyMIE MAUUEHTOB U KOHTPOJIb-
HOW IpyTIIe ONpeaessuioch, MPEeKIe Bcero, IByMms dakropamu. Hannunem kapaHTHHa,
BBeJleHHOTO B cTpaHe (Poccum) Ha mepro Mony4eHus TaHHBIX, ¥ IPaBOBOW HEompe-
JIEJICHHOCTBIO TIOJyUeHUs OMOMETPUUYCCKUX JaHHBIX, K KOTOPBIM, 0€3yCIIOBHO, OT-
HOCSITCSL pe3yJIbTaThl U3MEPEHUN MUKPOABUKEHHM TONOBHI YesloBeKa. Bee yuacTHUKM
HCCJIC/IOBAHNN MUKPOBIKEHUH MOJIOBBI Y€JI0BEKA TEXHOJIOTHEH BUOPON300pakeHNUs,
Pe3yIIbTaThl KOTOPHIX MCIIONB3YIOTCS B JaHHOU pabote, moanucanu Corjacue Ha He-
MEPCOHATM3UPOBAHHOE UCIIOJIb30BAHUE OMOMETPUUCCKHUX JIAHHBIX MPH MyOJIUKAIUN
Pe3yabTaTOB HCCICAOBAHUM.

Jlnist 00paboTKM pe3yIbTaToB UCCIe0BaHui B Kommanuu Dicuc, Cankt-IletepOypr,
Poccusi, 6puta pazpaborana u o0ydeHa HEHPOHHAS CETh C TPEXCIOWHOM CTPYKTYpOid,
MIPUBEJICHHON Ha PUCYHKE 1.

Pesynbtar

nm
[0..1]

Puc. 1. CmpykmypHasi cxema HelimpOHHOU cemu ¢ npsiMoU C8s3bt0
0ns duazHocmuku COVID-19

B kauecTBe BXOJHBIX MMapaMETPOB OBUIM HCIOJb30BaHBI 3HAUYCHHS MApPaMETPOB
MUKpOJBIKEHHH TooBbl yenoeka T1-T10 (Munkun, 2020), mogaBaemble B CIIey-
FOIIEM MOPSIAKE HA KaXK/bli BXOJHOW HEMPOH MEPBOro CJI0sI HEHPOHHOM CETH:
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M(T1), S(T1), M(T2), S(T2), M(T3), S(T3), M(T4), S(T4), M(T5), S(T5), M(T6),
S(T6), M(T7), S(T7), M(T8), S(T8), M(T9), S(T9), M(T10), S(T10).

I'me: M(Ti) — meananHOe 3HaYSHHE ITapaMeTpa 3a BpeMsl H3MEPEeHHU,
S(Ti) — CKO napamerpa 3a BpeMsi U3MEPEHHUL.
Bce Bxonnbie mapamerpbt M(Ti) u S(Ti) npuBenens! k nuamnazony [0..1].

B rtexnonorun BuOpomnzoOpakeHus: mapamerpsl T1-T10 ompeznenstorcss Takum
00pa3oM, 9TOOBI UMETh MUHUMAIIBHYIO KOPPEISInio Mexay codoi (Minkin, 2017;
2020), mo3TOMy OrpaHHYEHHOE KOJIMYECTBO MapaMeTpOB MaKCUMAaJIbHO HHOOPMATHBHO
xXapakTepusyeT peduiekcHble MUKpoABIKeHus ToioBbl (Minkin&Nikolaenko, 2008).

[Mocne ¢popmupoBaHus HEHPOHHOM ceTH ¢ KOH(QUTYpalel, MPUBEICHHOW Ha pH-
cynke 1, Oput0 TpoBeieHo oOydenue MM Ha momy4eHHBIX 0a3ax JaHHBIX H3MEpPEeHUI
KOHTPOJIbHOW TPYTIIBI ¥ TPYIIBI MalueHToB. O0y4eHre NPOBOAMIOCH Ha KOMITBIOTEPE
Sony Vaio ¢ mporeccopom i7, RAM = 16Gb u 3ansino 24 gaca.

[Mocne o0yuenust MU pa3dpakoBait ABe rPpyIIIbl C TOYHOCTHIO 94%, n3 288 pe3yiib-
TATOB OKa3aJoch 15 ommOoK: 7 JIOKHBIX PE3yIbTATOB B TPYIIE OOIBHBIX U 8 JIOKHBIX
Pe3yIABTAaTOB B TPYIIIE 310POBHIX. M3 7 JIOKHBIX PE3yNbTaTOB B IpyIIe OONBbHBIX 4 OT-
HOCHJTUCH K U3MEPEHUIM O0NbHBIX Ha To3aHeH ctannu COVID-19, Ho ObIIH OCTaBJICHBI
B oOyuaroliell BHIOOPKE, TaK KaK CIIOCOOHOCTD K 3apayKeHHIO Ha MO3AHEH CTaauu 3a-
OoneBaHus eme HepocTaTouHo m3ydena (Huang et al., 2020).

HuckpumunantHas GyHkuus MU Oputa HacTpoeHa TakuM 00pa3om, 4To pH paBeH-
CTBE KOJIMYECTBA U3MEPEHUH B 00y4aeMbIX BEIOOPKAaX IOPOrOBbIM 3HAUCHUEM AJISl IPH-
HSTHS PEIICHHS O Pa3MEIICHUH pe3yJIbTaTa HEraTUBHOIO MIIM MO3UTUBHOTO SIBJISIETCS
BennunHa 0,5, 9TO OTPaKEHO Ha PUCYHKE 2.

Puc. 2. ®yHkyus npuHsmus peweHusi W npu pa3bpakoeke KOHMPObHOU
u pechepeHmHou epynn
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PezynbraTe! npunstus pemenus MU co 3Hauenunem menee 0,5 OTHOCSTCS K KOBU OTPH-
[aTeNbHBIM, a pe3yJIbTaThl CO 3HaUYeHHEeM BhIIIe (0,5 OTHOCATCS K KOBH/I TIOJIOKHUTEITHHBIM.

Pe3yﬂbTaTbI uccrnegoBaHUM Ha b6ase nepBUYHOro AKCNepnmMeHTa

[To mosydeHHBIM pe3yJibTaTaM B XOJI€ MIEPBUYHBIX UCCIICJOBAHUN ObUIA BHECCHBI
n3menenus B nporpammbl HealthTest u VibraHT (Munkua & bo6pos, 2020), kpome
MMEBIIIUXCS B HUX WHTETPABHBIX TTOKasaresiel 3m0poBhs X[R] u X[AM] Obur 100aB-
JieH nokasarens BepoatHocth COVID-19, paccuntanHblii HA OCHOBE AMCKPUMUHAIHH
BXx0aHbIX naHHbIX M. Tak xak B Hauane aBrycta 2020 roga mosisuiicsa deaepanbHbIil
3aKOH 00 3KCIIEPUMEHTAIBHBIX TPAaBOBBIX pPeXUMaXxX B cepe MUPPOBLIX MHHOBAIIUH
B Poccuiickoit ®@enepanuu (258-D3, 2020), mo3BOISIONINI UCTIOIH30BATh TEIEMEIN-
[IMHY B TIPAKTUYIECKOH 00iacTh, To B kKoMmrannu Jicuc, (Cankr-IletepOypr, Poccus)
OBLIO MPUHSTO PEIICHUE O SKETHEBHOM IPEJICMEHHOM KOHTPOJIC KaXI0r0 pabOTHHKA
nporpammoii HealthTest ¢ 1 centsiops 2020 rona.

20 OKTSAOps TPU TAKOM MTPECMEHHOM KOHTPOJIE y OJTHOTO M3 paOOTHUKOB MPENITPH-
aTus Dncuc (MyX4uHa, 66 1eT) mporpaMMa nokasaina BepositHoe Hamnuue COVID-19.
Pesynbrar aTOro usmepeHus npuse/ieH B Tadnuue 1.

Ta6bnuua 1
BoisieneHme COVID-19 npu HopMarnbHbIX MHTErpanbHbIX NoKa3aTensax 300poBbsi
2[R] 2[AM] BeposaTtHoct COVID-19 o
Rara (Hopma >20,0) (Hopma <4,0) (Hopma <50) T.°C
10-20-13-16 29,56 3,92 100,00 36.6

[IpuBenennsie B Tabnuie | moka3aTeny 3J0POBbS U HOPMBI Ha HUX OIHCAHBI
B nporpammax HealthTest (HealthTest, 2020) u VibraHT (VibraHT, 2020). O6patum
BHHUMAaHHE, YTO HE TOJBKO HHTETPAITbHBIE TOKA3aTeIH 3I0POBbI Ha MOMEHT 20 OKTAOpS
Y COTPYJIHHKA HAXOJMIICh B HOPME, HO U BCE APYTHE ICUXO(U3UOTIOTUIESCKUE U TICH-
XOAMOIIMOHAJIBHBIC MTapaMeTpbl, onpeaenseMble nporpammoit HealthTest (HealthTest,
2020) u nmpuBeJCHHBIE HA PUCYHKE 3, TAaK)KE HAXOJUIUCHh B MpejesiaX HOpM (Kpome
BeposatHoctr COVID-19, onpenenennoi ).

EctectBenno, uro corpymauk c¢ momo3penueM Ha COVID-19 O6pu1 oTHpaBiieH HA
KapaHTHH, XOTS TEMIIEpaTypa y HEro B TOT MOMEHT Ob1a 36,5 1 HUKaKUX BHEIIHUX TIPU-
3nakoB OPBU wim COVID-19 y Hero He HaOmoanocsk. [lepseie npusHaku COVID-19
(Temneparypa 37,5; ronoBHas 001b; c1ab0CTh) MOSIBIIINCH B TOHEACTHHUK 26 OKTAOPA,
T.e. yepe3 6 aueit mocine BeisiBiernss COVID-19 nporpammoit HealthTest, 27 okTs10ps Obin
BBI3BaH Bpau, Ha3HaYMBIIMH Jedenue (Asutpomunud 500 mr no 1 Tab. 9 aueit + 3 ans,
Wurasupun 90 mr no 1 tab. 1 pas B nenp, 7 nueit, Tpom6o ACC 75 mr no 1 ta6. 1 pa3
B 1eHb, 10 mueit, ['punmidepon (karum B HOC) 5 pa3 B JieHb, 7 THEW) U aBIIWI HAIIpaB-
nerne Ha KT, Ha KOTOpOM OBITO ycTaHOBIIEHO 25% TOpakeHue JeTKUX.
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Pe3yn bTaTbl NTCUX0-3MOLUMNOHA/IbHOIO TECTUPOBAHUA

SHepruyHoCTb

Uma XXX D YYYY
Mon M Data 20.10.2013:17
Bospactr |1 IVi 23,6093
Pesynbratbl no 10 napamerpam
Mapametp MuH Cp Makc Vi Napametp MuH Cp Makc Vi
Arpeccua Crpecc
P 20,5 30,725 36,4 12,2 o an) 31,1 48,518 59,9 19,0
R 10,5 34,6587 54,6 24,5 i 25,6 37,8054 46,2 11,3
YpagHOBeWeHHOCTL XapusmaTu4HOCTL.

s 1001 37,4 65,1141 77,7 14,0 o100 22,4 36,9203 77,2 51,1
et 6,5 8,86455 18,9 31,1 s 38,1 49,5366 77,2 21,4
Ty 93 15,1912 31,9 36,4 el 1,3 55,3601 75,1 15,1

Menpeccus Cuactbe
0~ 50) 25,3 34,11 43,1 11,4 S0e100) 48,6 55,80 68,6 10,3
[Auarpamma napameTpos Aunarpamma smouui
Arpeccns M Vi

@ Mo3nTuBHbIE
B HeratusHble
O dusnonormyeckune

YacrotHas rucrorpamma

I'Icuxo-auepre'mqecxaﬂ Avarpamma

Mf 0,981 s 0,531 Psy 36,6552 |kKan/mun | 1,7-2,4
100,00
(%)
80,00
60,00
40,00 \,‘
20,00
E (kcal/min)
ONST 400N NDODOMONSTHOW0LWL N OIN 0,00 T T T T 1
O NWMWOWOMUWVWOEAdSETNOANINNOMWOW ’
CoooddddaANNNMmOm O < F < 0,00 2,00 4,00 6,00 8,00 10,00
Pe3ynbrat TectupoBaHusa: [[loctoBepHoctb 100% / 67]
9KCTPaBepTHOCTb 59,6451 CrabunbHoCTb 75,4798

Puc. 3. 3HaueHus ncuxogu3uono2uYecKux napamempos rnpu paHHem
obHapyxeHuu COVID-19
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Bri00opouHbIe JaHHBIE MOHUTOPHUHTA HHTETPATBHBIX TOKA3aTeNeH 3I0pOBbs, OMpe-
nensembie mporpammoii HealthTest (HealthTest, 2020) myis qaHHOTO MalMEHTa B X01€
3a00JICBaHUS U JICUCHUS, PUBEICHBI B TAOHIIC 2.

Ta6bnuua 2

BhisiBneHne OVNHaAMUKN USMEHEHUA NHTEerparnbHbIX nokasarenen 340p0OBbA

nporpammoit HealthTest npu 3abonesarnn COVID-19

Rara (Hopl\fa[r\;]Z0,0) (Hognﬁ%p) Bepo;l(m%(ﬂ; SEE())\)/ID-w T.°C
10-20-13-16 29,56 3,92 100,00 36.6
10-25-09-47 21,90 3,29 100,00 36.6
10-27-18-09 19,99 4,05 0,00 37.8
10-28-17-57 15,14 4,44 0,00 37,7
10-31-19-55 18,82 3,27 100,00 38,5
11-01-14-13 13,63 4,23 99,92 38,0
11-10-12-31 22,26 2,27 9573 37,6
11-16-11-56 30,26 2,74 0,00 36,6

[IpuBeneHHBIC BHIOOPOYHBIE JaHHBIE U3 OOJBIIOr0 MaCCHBA MPOBEIEHHBIX HCCIEI0-
BaHUU TIOKA3BIBAIOT OCHOBHEIC TEHACHIINY U3MEHEHUS KaK MHTETPATIBHBIX IMOKa3aTemei
3II0pOBBS, Tak U AuHaMUKY nuarHocTiuku COVID-19. 3enensriii et B crondnax X[R]
u X[AM] Tabmuisl 2 MOKa3bIBACT HAXOXJICHUE JIBYX UHIUKATOPOB 3JI0POBBS B HOPME,
KpacHBIH I[BET TIOKA3bIBa€T OTKIOHEHHE OT HOpMBI. MHnnkartop Al u3 tabmuis! 2 mo-
KazpiBaeT pe3ynbrar quaraoctukn COVID-19 nporpammoit HealthTest, Taxke 3eneHbIit
LIBET — 3TO HOPMaJIbHO, KpacHbIif — Bbicokas BeposiTHOCTH COVID. IlpoBeneHHbIi
B JICHB TOCJIEIHET0 U3MepeHus B Tabmnuue 2, 16 Hog6ps 2020 roga, MMMyHO(pEpMEHT-
HBI aHanu3 mokasbiBai IgA = 4,33 u IgG = 3,46. Hanuune anTuTeNn yKa3bplBaeT Ha
ummyHHTeT K COVID-19 1 3aBepiueHue 3a001eBaHMsL.

Jlnnamuka HHIUKATOPOB 30poBhs (Minkin&Bobrov, 2020) moka3siBacT 3aMETHOE
yXyALICHHE OOIUX TOKa3aTesei 3J0pOBbs B aKTUBHOW (pa3e 3a00eBaHMs U IPAKTH-
YEeCKH WX BOCCTAHOBJICHHE MPUMEPHO 4epe3 3 Helenn ¢ MOMEHTa 3a00JeBaHuUs IS
JAHHOTO KOHKPETHOTO MaIleHTA.

MaTepMaan n MeToankm OCHOBHOIo nccriegoBaHusA

3aboneBaHKe HAIIIETO COTPYIHHKA, & 3aTEM U €T0 )KCHbI TTO3BOJIIIO HAM 3HAYHUTEIb-
HO TOTOJIHUTE 0a3y JaHHBIX U3MEPEHUH MalueHTOB ¢ noarsepxaecHHpiM COVID-19
1, €CTeCTBEHHO, HaOpaTh OOJIbIlIee KOJIUYECTBO JAHHBIX B KOHTPOJIBHYIO TPYIIILY.

Ha MomeHT HanucaHus JaHHOM CTaThbU KOJIMYECTBO U3MEPEHUN MAIUEHTOB C T0]I-
tBepxkaAeHHBIM COVID-19 coctaBnno 261 uzmepennit u 261 n3MepeHuii B KOHTPOIBHOM
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rpynre (Bcero 522 u3mepenuii). beina ocraBnena npexHeil CTpyKTypa HeHpOHHOH ceTH,
MpUBeIEHHAs HA PUCYHKE 1, M yBENIMYEHO KOJIMYECTBO BXOJHBIX ITapaMeTpPOB BHOPO-
n300paXKeHuns1, XapaKTePU3YIOIINX MUKPOIBIKEHU roJIoBkI ¢ 20 1o 26.

B xoze ocHOBHOTO HccienoBanus Obu10 poBeaeHo ooydenue NN neriponHo cetn
(c koHdurypauuei, npuBeICHHON Ha pUCYHKE 1) Ha JOMONHEHHBIX 0a3ax JaHHBIX H3-
MepeHuil KOHTPOJIBHOM IPYMIIbI U TPYIIIHI MarueHToB. O0yueHne mpoBOMIOCh Ha TOM
e kommblotepe Sony Vaio ¢ nporeccopom i7, RAM = 16Gb u 3ansmno 1 gac.

[Mocne oOyuenust M1 pazbpakoBai nBe rpynisl o 261 u3MepeHuit ¢ TOYHOCTHIO
BbIe 99%, u3 522 pe3yabTaToB BBISBICHO 2 OMIMOKHU: 2 JIOKHBIX MOJIOKUTEIbHBIX
pe3ynibraTa B rpymnie 0oJdbHBIX U 0 JTOKHBIX OTPHUIIATENBHBIX PE3yJbTATOB B TPYIIIE
3n0poBbIX. Ha pucynke 4 npuBeneHa KpuBas UyBCTBUTEIBHOCTh-CIEIMPUUIHOCTD
1o mosy4eHHol BeiOopke B 522 B coorBerctBuu ¢ ['OCT P 53022.3-2008 (I'OCT
P 53022.3, 2008).

Puc. 4. 3agucumocms crieyuguyHOCMb-4y8CMEUMEnbLHOCMb 8 8bI60pKe 522 usmepeHul
OuazHocmuku COVID-19 no napamempam subpousobpaxxeHusi
fpu U3MepeHUU MUKPOOBUXXEHUL 20/108b] YerloeeKka

PesynpTHpytomiee 3HaueHNE 9yBCTBUTENHHOCTH cocTaBmino 100%, pesympTupytomiee
3HAYCHHE CHEUPUIHOCTU cOCcTaBUiIO Oosee 99,4%.

Pacnpenenenrue 3HaYeHUH YYBCTBUTEIBHOCTH W CHEUU(PUUYHOCTH [JIsI TPYIIIT
COVID-19 orpunaTenbHbIX U TOJI0XKHUTEIBHBIX TI0 BBIOOPKE 522 HCCIIeIOBAHHBIX B 3a-
BHCHUMOCTH OT IPEJICTABJICHHBIX MMOPOTOBBIX 3HAUYCHUHN pe3yiibTaToB NI npuBeaeHo
B Tabaue 3.
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Tabnuua 3

lMnoTHOCTL pacnpeaerneHus pedynsTatoB peweHnin U gna KoHTponbHOM rpynnbl
1 rpynnbl NauMeHToB

Mopor 3HayeHnn A CneumngunyHocTb
0,5 99,23%
0,000005 94,25%
30opoBkle
0,000003 93,10%
0,000002 92,34%
0,000001 91,19%
Mopor 3HauveHnn A YyBCTBUTENBHOCTb
0,5 99,23%
0,999995 85,82%
BonbHble
0,999997 83,52%
0,999998 82,38%
0,999999 81,23%

JlaHHbIE, IPUBEICHHBIE B TA0IHUIIE 3, TOKa3aI1 HE3HAYUTEIIbHOE OTIIMIHE MOy ICH-
HBIX PE3yJbTAaTOB OT WACAIBLHON JJOMaHOW pa30paKoBKH IPYII NAIMEHTOB U KOHTPOJIb-
HOW. OTIN4Ms B 3HaYEHUSAX UyBCTBUTEIBHOCTH PEAJIbHBIX 3HAUEHUH HE IPEBBILIAIH
OTKJIOHEHHUE B YETBEPTOM 3HAKe MOCIIE 3aMsATON Uil 000X IPYII, TPUUEM KOJTHUECTBO
HEHJICAIbHBIX 3aMEPOB ObLII0 MUHUMAJIbHBIM.

O6m1as ommbKa pa3dpakoBKU 10 rpynmnam (2 pesysbrara u3 522) cocTaBuiia MeHee
OJIHOTO TIPOIIEHTA, COOTBETCTBEHHO, 00I[asi TOYHOCTh pa30OpaKOBKH IO TPYIIIIaM CO-
craBuia 99,6%.

B tabnuue 4 nmokazanbl KO3QPUIMEHTH 3HAYUMOCTH 28 BXOJHBIX MapaMeTpoOB
npu 00padoTKe NepBOM JTMHUKM HEHPOHHOM CETH, MOKA3bIBAIOLINE PA3JIINYHOE BIIUS-
HHE BXOJHBIX ITapaMeTPOB HA pe3ysbTaT pa3OpakoBKU. JKenToi CTpOKON BBIIEICHBI
MaKcHMalbHble KOA(GGUINEHTHl 3HAYUMOCTH, MOJTyYEHHBIE ISl KaXK/10T0 BXOJIHOTO
napameTpa.

Ckopee Bcero, BXOIHbIE TapaMeTpPhl ¢ HE3HAYUTEIbHON 3HAUMMOCTBIO B BBIJIETICHHOM
LIBETOM CTPOKE TaOuIbl 4 (HalpuMep, 3HAUMMOCTh MEHee 5) B JajbHEHIIIEM MOTYT
OBITh 3aMEHEHBI IPYTUMHU BXOIHBIMHU NapaMeTpaMu, XapakTepu3yomumu 0omnee nHdop-
MaTHBHBIC TIapaMeTPbl MUKPOBHKCHUH TOJIOBBI YeJIOBeKa 1 oOecrieunBaronye oonee
BBICOKOE Ka4ecTBO pa30pakoBku rpymnm npu auarsoctiuke COVID-19.
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O6cyxaeHne pe3ynbLTaToB U AUCKYCCUA

ABTOpPBI IOHUMAIOT, YTO NPUBEJCHHAS CTATUCTHKA MOXKET 3aMETHO U3MEHUTCS IIPU
YBEIMUYEHUH KOJIMYECTBA M3MEPEHHH, U JIeNIaTh BBIBOJIBI 00 yBepeHHO! 99% ToduHOCTH
metoza auaraoctTuk COVID-19 no ananusy MUKpOIBHKEHHUH TOJIOBEI e1ie paHo. Tem
OoJiee, YTO KOJIMUYECTBO IMOJIYyYSHHBIX H3MEPEHUH 3HAUNTEIbHO MPEBbIIAET KOITUYECTBO
MCCIIeI0OBaHHbBIX TTalueHToB (14 maruenToB Ha 256 m3mepenuii). OHaKO, TIPUBEICHHBIN
pe3ynbTaT I03BOJISIET ONTUMUCTUYECKH CMOTPETh Ha BHICOKYIO TOYHOCTh JUArHOCTUKU
COVID-19, Tak kak 00cy>K1aeMblii METO]] UMEET 3HAUNTEIIbHBIC PE3ePBBI B IPEI0CTaB-
JICHUH JONOJTHUTENFHON HHPOPMALH O MUKPOBIKECHHSX TOJIOBBI YeNIOBEKa, ITPEXKIe
BCEro B HEOrPaHUYEHHOM YBEJIMUCHNH BXOIHBIX apameTpoB Ha 06paborky . Kpome
TOr0, paHee OblIa OKa3aHa BBICOKAs YyBCTBUTEILHOCTh BECTUOYIISIPHO-IMOLIMOHAIIBHO-
ro pediekca K BhISBICHUIO Pa3IMYHbBIX 3200JIeBaHNH, B TOM YHCIe HE HHPEKIIMOHHBIX
(Bbnank u ap., 2012). JlonoMHUTENBHBIM apIyMEHTOM BBICOKOM TOYHOCTH MPEAJIaraeéMoro
metoja auarHoctukd COVID-19 sBisercs BO3MOKHOCTh IPOBOIUTh 00yueHue M Ha
ManuenTax ¢ pasnuyuaeiM nmoareepxkaeaneM COVID-19 (ITLP, ceponorus, KT), aro
MO3BOJISIET U30€eraTh CUCTEMATHYECKUX OITHOOK JMAarHOCTUKHU, CBOMCTBEHHBIX KaKIOMY
U3 JaHHBIX OMOXMMHUYECKUX METOJIOB MM PAJUOIOTUHU B OTIEILHOCTH.

B03MOXKHOCTD MOTy4eHUs PE3yJIbTATOB MUKPOABMKEHHUI T'OJIOBBI HAa pa3HbIX CTa-
IUSIX 3a00JI€BaHUS TAKXKE SBISICTCS OTHOCUTENBHBIM IIpeuMyIecTBOM 00yuenus: M
B Ipe/uiaraeMoM Metojie. Hampumep, n3 tabmumpl 2 cieayeT, 4yTo MepBUYHAS MPO-
rpamMma JIMarHocTuku He cmoria BeisiBUTE COVID-19 B oTnenbHbIe JHH aKTHBHOM
(azb1 3a00eBanus (27 u 28 okTsI0psi) HA POHE APYTUX CUMITOMOB 3aboneBanus. [1o-
cie mo0aBJICHHSI ATUX W IPYTHUX 3aMEPOB 3a00JICBIIMX B OCHOBHYIO 0a3y mporpamMma
ycnemHo BesBIsIeT COVID-19 o nponuisiM pe3ysbTataM JaHHBIX MUKPOJIBHKEHHH
royioBel. TakuM 00pa3oM, MPAKTUUECKU KaXkK0€ U3MEPEHHE MUKPOABHKCHUH TOTOBBI
yenoBeka ¢ noareepxkaeHHbiM COVID-19 npenocrasiser yHUKaIBbHYIO HH(OPMAITHIO
00 0COOEHHOCTSX 3a00JIEBAHUS W MOXKET OBITH UCIIOIE30BaHO JyTsl o0yuenus N,

[Ipu 3TOM, mpUHLMIIUATIBHAS TPOCTOTA IMpPEAaraeMoro MeToAa: MCCIeayeMbIi
4eNoBeK Bcero 1—-3 MUHYTBI HaXOAMTCS MEpe]] CTaHIapTHOW BeO KaMepou, MOIKIIIO-
4eHHOH kK KommbroTepy (Minkin, 2017; 2020), Ha KOTOPOM YCTaHOBJIEHO OecILIaTHOE
10 AlvsCOVID (AlvsCOVID, 2020), oTKpsIBacT HEOTPaHUICHHBIC BO3MOXHOCTH JIJISI
WCIIOJIb30BaHMsI JAHHOTO METO/A IIPU PETYIIPHOM CaMOTECTUPOBAHUH, ITPEICMEHHOM
KOHTpOJIE, MPOBEPKaX B MECTaX MAcCCOBBIX MEPONPHATHI, a3pornopTax, KOHIEPTaXx,
BOK3a/Iax U T. 1.

OtnenpHBIM BOIPOCOM, TPEOYIOIIMM JalbHEHUIIEro U3y4EHUs], SIBJIETCA UCCIE0-
BaHHE ONTHMAJIBFHOTO BPEMEHU M3MEpPEHUS MUKPOJBHKEHUI TOJOBBI YeJIOBeKa /s
MakcuMalibHO TouyHOW jauarHoctuku COVID-19. B o0oux rpymnmax — MmanueHTOB
1 KOHTPOJIbHOM, BpeMs n3mepenuit cocrasisiio 1 (40%) u 3 (60%) MUHYTHI Ha OJJMHA-
KOBOM KOJIMUYeCTBE U3MepeHuil. [IpearnonoxuTenbHo TOUHOCT OIPEAEIEHUS CPETHUX
MeJMaHHBIX 3HaueHHH napameTpoB U uXx CKO He3HAaYMTeNbHO YBETUYMBAETCS MPHU
3-MuHYTHBIX H3MepeHusx (Minkin, 2019), moaToMy Ha TaHHBII MOMEHT MBI PEKOMEH-
IyeM IpOBeIeHHE 3-MUHYTHBIX u3mepenuil ansa quarHoctuku COVID-19. Ognaxo,
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MBI CUMTAEM, YTO B XOJAC JAJIbHEHIINX MCCICIOBAaHHA MOKHO OyJeT YMEHBIIUThH
BpeMs TeCTUPOBaHMs 10 1 MUHYTHI WM faxe 30 ceKyH[, 3a CUeT yBEIMUYCHHUS YKcia
BXOJTHBIX KOHTPOJIMPYEMBIX IMapamMeTpoB npu pacdere M 1 BO3MOXKHOM YCIOKHEHUN
crpykrypsl UW. Xots 1o pe3yibpraTaM TEKyIMX U3MepeHHuid Bce 4 omuOKu (2 JT0KHO
MOJIOKHUTEIBHBIX U 2 JIO)KHO OTPULATEIBHBIX) OTHOCATCS K |-MUHYTHBIM H3MEpEHU-
sIM, TaKuM 00pazoM TogHOCTh COVID-19 nuarHocTHKH 10 3-MUHYTHBIM H3MEPEHHUSIM
MUKPOJIBHKEHHI TOJ0BHI cocTaBisgeT 100%.

ABTOpPBI CYMTAIOT BO3MOKHBIM HEKOTOPOE CHHKEHHE TOYHOCTH OMTMCAHHOTO METOJ1a
quarHoctukn COVID-19 npu 3HaunTENbHOM YBEIMYEHHH KOJNYECTBA M3MEPEHUN
B 00y4aeMbIX BBIOOpKax. B HacTosiee Bpemst IpH He3HAYUTEIbHOM KOJIMYECTBE JaHHbBIX
B BeIOOpKax MU MOKeT HCKyCCTBEHHO LETUISATHCS 32 OCOOCHHOCTH BUOPON300paKeHHS,
CBOICTBEHHBIC KaMepaM U yCIOBUSIM U3MEPEHHH, TaK KaK pealbHOe BHOPON300pasKeHUE
OTIIMYAETCs OT UjeaIbHOro Buopomsoopaxkenus (Minkin, 2017; 2019). I1pu yBenuue-
HUUW KOJHMYECTBa JaHHBIX M3MepeHuil 3T ncesnpoocodennoctn COVID-19 ncuesnyr,
a CMOJKET JIM 3Ta TIoTepst OBITh BOoCTIOTHEHa 00y4ueHHbIM UM, 3TO OTKPBITHINA BOIIpOC,
TpeOyIomUi JambHEHIIero u3yueHusl.

AxrtuBHoe pacnpoctpanenue COVID-19 Bo Bcex cTpanax TpeOyeT mepecMoTpa
TPaJULMOHHBIX MEIULMHCKUX METOJIUK JMarHOCTUKU M 00jiee aKTUBHOI'O Pa3BUTHS
0ECKOHTAKTHBIX KOMITBIOTEPHBIX METO/IOB, IPEICTABUTENIEM KOTOPBIX U SBIISETCS TEX-
HOJIOTHUSI BUOPOM300paKeHUsI, 00bEAMHEHHAsS C BO3MOXHOCTsIMU M.

ABTOpBI BBIPAKAIOT TOTOBHOCTH K COTPYAHHUYECTBY C PA3IMIHBIMU KOMAHJaMHU 110
Pa3BUTHIO JAHHOTO METO/a, YBEJINYEHUIO 0a3bl JaHHBIX Al oOydenust UM u moBsl-
LIEHUIO TOYHOCTH U Ha/Ie)KHOCTH I10JIy4aeMbIX PE3yJIbTaTOB.

3aknrouyeHue

Mpt pazpabotanu u npeanaraem oecruiatisiii Tect Ha COVID-19 (AlvsCOVID;
2020) ¢ mpenaroI0KUTEIIEHON TOYHOCTHIO BhIe 99%. Ha Hamt B3risia, ero akTHBHOE
BHEJ[pEHNE BO BCEX 00JACTAX CMOXKET OCTAHOBUTH MAH/IEMHUIO, & COBMECTHBIE YCHITUS
0 ero JopaboTKe CMOTYT cAeaTh ero 0olee HaIe)KHBIM U, BOSMOXKHO, YHUBEPCAIBHBIM
JUTSL BBISIBJICHUSI HOBBIX €Il HEM3BECTHBIX 3a00sieBaHui. PerynspHoe camoTecTupoBa-
HUE U TECTUPOBAHHUE MOMOXKET 0CTaHOBUTH MaHieMuto COVID-19 Bo B3aumoaecTBun
CO CpeICTBAaMU JICUCHUS, TPO(DIIAKTHKN U BaKIIHAIIHH.
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Anunomayus: I[Ipogedeno uccrnedosamiie pemeHHbIX 3a8UCUMOCTIEN NAPAMENMPO8 NCUXOPUUOT02U-
Yecko20 COCMOAHUSA OM NEPUOOd NPeObABNCHUS BU3YATLHBIX CIUMYILO08, CUHXPOHHOCHIU NPEObABNICHUS
BU3YATLHBIX CIMUMYI08 OMHOCUMETbHO XPOHOOUOTOSUYECKUX NPOYECCO8 U BDEMEHU HAKONIEHUsL BUOPO-
uzobpagicenusl. Buvisenenvl 3aKOHOMEPHOCU GIUAHUSA NEPUOOA NPEOBABTEHUS GUIVATLHBIX CHIUMYIO8
Ha ncuxo@usuoaocudeckue napamempul, usmepsemuvle a0anmueHol CUCEMOU BUOPOU30OPAdICEH U
(BubpaHUJIII). Jokaszarno, umo ymenvuienue nepuooa npeodvssnenust 6u3yaibivix cmumynos ¢ 15 do 5 ce-
KYHO HEe3HAYUMeNbHO GIusem Ha MOYHOCb onpedeneHus npeopacnoiodCeHHoCmy UCHbIMYeMO20
K uccnedyemomy ¢axkmopy. Ilokazano, umo CUHXpOHU3AYUS NPEObABNIEHU BU3YATLHBIX CIMUMYIO08
OMHOCUMENLHO NPOMEKAIOWUX XPOHOOUOTIOSUHECKUX NPOYECCO8 GIUSCH HA U3MEHEHUe NCUXOQU3UON0-
2UUECKUX NAPAMEmpPO8, U MOYHOCHb MECUPOBAHUS MONCEN USMEHIMbCS 8 3A8UCUMOCTIU O MOMEHMA
Havana mecmuposanusi. [Ipeonosiceno ucnonb3o8ams NOIYUEHHYI0 MeMOoO0I02UI0 NCUXOQU3UOoUYe-
cK020 mecmuposanus npu paspabomie Govicmpooeticmsyiowux (npogatinune 3a 60 cexyno) cucmem
beszonacrocmu 0151 KOHMPOJIS 8PANCOCOHBIX HAMEPEHUL NACCANCUPOB 8 AIPONOPMAX.

Kniwouegvie cnosa: subpouzobpasicenue, ncuxopusuono2us, GU3yanbhvle Cmumyibl, OUHAMUKA,
usmenenue ncuxogpusuonozuueckoeo cocmosnus, [1OC, npogaiinune, BubpaHJIII.

Psychophysiological Response Dynamics to Visual Stimuli
Depending on Presentation Period

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

Abstract: Study of temporal dependences for the psychophysiological state parameters on the period
of visual stimuli presentation, synchronicity of visual stimuli presentation in relation to chronobiological
processes and vibraimage accumulation time was carried out. The patterns of the presentation period
influence of visual stimuli on psychophysiological parameters measured by the adaptive vibraimage
system (VibraNLP) were revealed. Proved that the decrease in the period of visual stimuli presentation
from 15 to 5 seconds increases the accuracy of a subject’s predisposition determining to the factor under
study. Shown that synchronization of visual stimuli presentation relative to the ongoing chronobiological
processes affects the change in psychophysiological parameters. Proposed to use developed methodology
of psychophysiological testing in high-speed security systems to control subject hostile intent in technical
profiling systems during 60 seconds testing of 100% passengers in airports.

Keywords: vibraimage, psychophysiology, visual stimuli, dynamics, psychophysiological state,
profiling, VibraNLP.
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BBepgeHune

EsxeromHo B Mupe BBIXOAUT 3HAYUTEIBHOE KOJIMUYECTBO NMEPUOIMUYECKUX KYPHAIIOB
o ricuxodu3uonoruu, Takux kak Psychophysiology (Wiley), International Journal of
Psychophysiology (Elsevier), Journal of Psychophysiology (Hogrefe) u T. 1. KosnmuectBo
Hay4YHBIX MyOJIMKAIMH ¢ KiIto4eBbIM ci1oBoM psychophysiology B Google Scholar coctas-
nsiet (Ha MOMeHT Hamucanus crathi) 846000 u mpubmkaercs K MuuMony. [lepromu-
YEeCKH MPOXOINT Nepen3Ianne YaeOHNKOB 110 ricuxodusnonoruu (Cacioppo et al., 2007;
Hanunosa, 2012). [Ipyr 5ToM MHE HEM3BECTHBI HAYYHBIC ITyOIUKAIIMN 1 HCCIICTOBAHUS
IJIe MO)KHO HAalTH SICHBIM OTBET Ha OTHOCUTEIILHO IPOCThIE BOMPOCHI U3 00J1aCTH IICHXO0-
(U3H0IIOrMM — KaK YeJIOBEK Pearupyer Ha IMOBTOPHOE NMPEIbSIBICHUE CI0KHOIO MIIH
[IPOCTOr0 BU3YQJIBHOI'O CTHMYJIAa U KaK MEHSETCs] JUHAMMKA ICUXO0(MHU3HOIOTHUECKOI
peaxuuu (I1OP) npu n3menennu nepruojia nmpeabssieHus BHemHux crumynos (I1TIBC)?
XOTsI TaKye MOMBITKY paHee KOHEYHO NPEANPUHAMAINCEH, HAIPUMEDP NPH CO3JaHUH THHA-
Muueckoi Teopun imaHocTH JleBrHa (JIeBuH, 2001). B MeTpoi0oTHu OJJHUM 13 OCHOBHBIX
KputepreB TouHOCTH (MunkuH, 2019) sBIsSETCS BOCTIPOM3BOINMOCTD PE3YIBTaTOB U3-
MEpEeHHUl 1 ee HEBO3MOYKHO OIICHUTDH 0e3 MPOBEICHUS TIOBTOPHBIX M3MepeHuid. OHaKo
B MCUXO(HU3HOJIOT U TIPEIbSBICHIE OJHOTO U TOTO K€ CTUMYJIAa OOBSCHUMO PUBOAUT
K paszHo# peakin ucrbityemoro (Pinto et al., 2020), motoMy 4To IIepBUYHOE TIPETbSIBIIE-
HHUE CTUMYJIa H3MeHseT ncnxodmuonorndeckoe coctossane (I1DC) ucmeiTryemoro, mpo-
MCXOJIAT TPOIIECCHI PUBBIKAHUS U 00yueHusl. TakuM 00pa3oM MOBTOPHOE MPEIbsIBICHUE
TOTO € CTUMYJIa TIPOUCXOJUT TOMY K€ HCIBITYEMOMY, HO HaXOJSIIEMYCsI HECKOJIBKO
B IPYIOM COCTOSTHUH. DTOT 3 (eKT OTMETHI elle ApeBHerpedeckuii ¢punocod I'epaximr,
YTBEP)KIABILIHUH UTO «BCE TE€UET U BCE MEHSIETCA», a TAKXKE, UTO «B OJHY PEKY HEJIb3s BOH-
T aBaxae» (Ilmaton, 1990). Hanmnure mogoOHONM M3MEHYMBOCTH YeJIOBEKA HE JIOKHO
OCTaHaBJIMBATh HCCIIEA0BATENeH B 00IaCTH ICHXO(PU3HOIOTHH, TeM 00JIee UTO MOIydeHre
BOCIPON3BOIMMON HH(popMalmu o quHamuke [1DOP umeer Oonbiioe mpakTuyeckoe 3Ha-
YEeHHUE [Vl yMEHbBIIECHUS] BPEMEHU TECTUPOBAHUS U TIOBBIIEHHUS TOYHOCTH PE3ysIbTaTa.

Lenbto 1aHHOM pabOTHI SBISIETCS U3MEPEHUE IMHAMHKH TICUXO0(PU3NO0IOTNIECKOH
PeaKuuy Ipyu MHOTOKPATHOM TPEIbSIBICHUN CJIOXHBIX CTUMYJIOB C Pa3HbIM NEPHOIOM
MPEIbsBICHUS U BBISIBICHUE 3aKOHOMEPHOCTEH, CHOCOOCTBYIOIINX MTOBBIILICHHUIO TOY-
HOCTH OIIpeIeJICHUs] IPEAPACIIONIOKEHHOCTH HCIIBITYEMOr0 K HcclIeayeMoMy GakTopy
3a MUHUMAaJIbHOE BpeMs TeCTHPOBaHUSI.

MaTtepuansi n Metop

brimo mpoBeneno neuxodusnogorndeckoe uccneaopanue 10 gemosek (6 My>KUnH
1 4 xeHuuHbl, Bozpact oT 20 10 65 5et, Bce eBpOIIeOHIHON pachl) TEXHOJIOTHEH BU-
opousodpaxenust (Munkun, 2007; 2020; Minkin&Nikolaenko, 2008) mporpammoit
VibraNLP (Munkua&Hukomaenko, 2020) ¢ pa3nuyasiMu HacTpoiikamu. [Iporpamma
VibraNLP co cranmaptasiM onpocHukoM LOf15 BrimrodaeT B cebs 12 mpenpsaBise-
MBIX HEUTPAJIbHBIX CTUMYJIOB B HAUAIBHOW YacTH MPEIBAPUTEIHHOTO TECTHPOBAHUS,
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[0 KOTOPBIM OIpeiesieTcs: Mpoduiib MHOKECTBEHHOT0 HHTeekTa (M) ucnbiryemoro
(Gardner, 1983; Munkur&Hukonaenko, 2017), u 12 npeabsBiseMbIX MHOTO(AaKTOPHBIX
cTUMYIOB. [IprdeM kaxapIii HEUTpaIbHBIN CTUMYI UMeeT 6 OJIM3KNX aHAJIOTOB, KOTO-
pBle MPEABSBISIIOTCS B ciy4aiiHOM mopsiike. Beero mporpamma VibraNLP comepxut
12 x 6 =72 HeWTpalbHBIX CTUMYJIA U 12 X 6 = 72 MHOro(aKTOPHBIX CTHMYJIa (BCETO
24 cTuMyna B KaXJOM TECTHPOBAaHUH). VICIBITYEeMBIH MTOCIEA0BATEIBHO MIPOXOAMI
18 TecTupoBaHuii ¢ pa3HBIMH IPOTpaMMHBIMU HacTpoiikamu (3 Hactpoiiku [1T11BC, 2 Ha-
CTPOWKHM Haualla CTapTa, 3 HACTPOMKH Pa3HOTO BPEMEHU MHTETPALUU TICUXOPHU3HOIIO0-
rudeckux napameTpos). OOriee BpeMs MPoXokaAeHHs 1 8-TH TeCTUPOBAaHUI COCTaBIISIO
B CpeJlHEM 2 yaca, TECTUPOBAHMS Pa3Inyalnch MO 00LIeMy BPEMEHH, TaK KaK IpH S-ce-
KYHIHOM TIEPHO/IE BPEMSI TECTUPOBAHMUS COCTABIISIIO OKOJIO 5 X 24 = 120 cexyHn, pu
10-cexynaHOM nieprosie coorBeTcTBeHHO — 10 X 24 = 240 cexyHp, npu 15-cekyHaHOM
nepuojie COOTBETCTBEHHO — 15 X 24 = 360 cexyHn. Bee TectupoBanus nporpammont
VibraNLP mpoxoaumu ¢ o0paTHO# cBs3pi0 ipu m3MepeHnn Tekymiero [1dC ucnpiTy-
€MBIX, U TIPEIBSIBICHNE CTUMYJIOB HAUWHAIOCH B MOMEHT (TOYHEE CITYCTS 3 CEeKYH/IBI)
npoxosxkaenus [IOC muaumansHoro (Min) nim MmakcumansHoro (Max) onoxeHus Ha
BpPEMEHHOMH OCH.

OCHOBHBIM AUAarHOCTHPYEMBIM (PaKTOPOM B HCIOJIb3YEMOM ONIPOCHUKE ObljIa Ipe-
PacIoI0KEHHOCTh UCTIBITYEMOTO K TePPOPU3MY, COOTBETCTBEHHO MHOTO(aKTOPHBIE
ctumyIsl (coderaronue hakropsl MU u Teppopr3Ma) OblIH HanpaBlieHbI Ha BBISIBIICHUE
MPEIPacHOI0KEHHOCTH K TEPPOPUCTUUECKOM JEesITEIbHOCTH M MPEACTABISUIN COO0M
Bonpocsl U pororpadun (Hukomaenko, 2020).

Pesynbrathl uccnegoBaHum

3aBUCMMOCTb PacCUHXPOHUN3aUuuun NM®P oTtHOCUTENBLHO
npeabsaBrsgeMbiX CTUMYJIOB

Ha pucynxke 1 npezncrasieHa ructorpaMma 3aBUCUMOCTH ITapaMeTpa pacCUHXpPO-
Huzauuu [1OP (u3mepsercs B cekyHaXx) OTHOCHUTENIBHO IPEABSBISEMbIX CTUMYJIOB
JUIsE BBIODAHHBIX HACTPOEK MCHUXO(HU3UOIOTHUECKOr0 TecTupoBanus. [lapamerp
PAaCCHHXPOHM3ALMH ONpeaeNsieTcs KaKk MOIYyJb Pa3HOCTH BPEMEHHM MEXKAYy HadajoM
MPEABSIBICHUS CTUMYJIa M U3MeHeHrneM HarpaieHus tuHamuky [IOC (Munkus, 2017,
Minkin&Myasnikova, 2018), Tak kak n3mMeHneHue HanpasicHus [IOC MokeT kak orepe-
JKaTh, TaK U 3aMa3]pIBaTh OT MOMEHTA NpeabsIBIeHU cTuMyna. [lapamerp paccuaxpo-
HU3ALUUK U3MEPSIETCS pa3/IeNIbHO AJIs IEPBOW M BTOPO MOJIOBUHBI TECTHPOBAHUS, TaK
KaK HeHTpaJibHbIe © MHOTO(aKTOPHBIE CTUMYJIBI MOTYT OKa3bIBaTh Pa3InyHOC BIUSHUAE
Ha UCTIBITYEMOTO.

[TomydyeHnHble JaHHBIE TTOKA3aJId KaK 0)KHJAEMbIe PE3YyJIbTaThl, TaK U JOCTATOYHO
HeokuAaHHble. OKMIaeMo BbISIBIIEHA MpsiMasi 3aBUCUMOCTh MeXay 3aaepxkamu [1OP
n BpemeHeM HakoruieHus [IOC. OTHOCUTENBHO HEOKUAAHHO 3aBUCUMOCTD 3aJIEPKKU
ot [ITTIBC HOCHUT COKHBIN Xapakrep.
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Puc. 1. 3asucumocme napamempa paccuHxpoHusayuu N®P omHocumensHO
npedbsensaemMbix cmumynos 0 HelimparbHbIX cmumynos (8HewHul cmonbey,
2ucmozpammbl) U MHO20¢haKmopHbIX cmuMyrios (8HympeHHUU cmosbey, aucmozpamMmbi).

o eopuzoHmManbHoU ocu npusedeHbl HaCMPOUKU cucmeMbl npu nposedeHuu ucrbimaHul (creea-

Hanpaeo) N = 25; 50; 100 — konudyecmeo kadpoe8 HakoreHus Mexkadpogoli pa3Hocmu 8 cucmeme

subpousobpaxeHrus. MMNBC = 5; 10; 15 ¢. Min-Max — Hayario mecmuposaHusi ¢ MUHUMarlbHO20 Ulu

MakcumarbHoz2o 3HaqdeHusi [@C. NpueedeHbl cpedHUe apugMemuyecKkue 3HadyeHuUsi napamempa,
rorny4eHHble rno 10 ucrnbimyembivM

3aBucuMMoCcTb cuHXpoHHocTU NMPOP
OT Konu4ecTBa KagpoB HakonneHus N = 25; 50; 100

YBenuueHue BpeMEeH! pacCUHXPOHM3AIMH TIPH YBEITMUYEHNH HAKOTIIEHUS] MEXKKapO-
BOW Pa3HOCTH JIOCTATOYHO OYECBUIHO, TAK KAK HHTETPAIM HAKOIUICHHOW HH()OpMAaIuH
0 IBIJKCHUSIX YEJI0BEKa IPUBOANT K 3aMEUICHUIO OTKIINKA CUCTEMBbI BUOPOM300paskeHNUS
Ha peructpupyemoe nzmenenue [1OC.

OO6paTtuM BHUMaHKE Ha MOJTY4YEeHHBIE a0CONIOTHBIC 3HAYCHUSI PACCUHXPOHH3ALINH,
COCTAaBJIAIONINE TIPUMEPHO § CEKyHA AJs 25 HAKOIIEHUH MEeXKaJpoBOil Pa3HOCTH.
[Tonydenusle 8 cexyHJ NpUXoaATcs Ha 12 mpeabsBIIeMbIX CTUMYJIOB, UTO O3HAYAET
CPEAHIOIO 3a/IePXKKY MM Ha000pOT paHHUH niepexo/] (nanee BpeMs JToTa) H3MEHEHHUS
COCTOSIHMSI TPUMEPHO B auana3oHe okojo 0,67 cekyHabl A KaXI0ro CTUMYJIa.

st 50 HaKOIIIIEHUI MEKKaIPOBON Pa3HOCTH BPEMsI 3aICP KKK/ TIPEIIICCTBHS TIPH-
OJIKaeTcsl K MHTETPabHBIM 12 cekyHaaMm win 1 cekyHe Ha KaX bl CTUMYIL.

Jis 100 HakoTUTEeHUH MEXKKaIPOBOM Pa3HOCTU BPEMS 3a/ICP>KKH/TIPE IISCTBHS MTPH-
OmwkaeTcs K MHTerpanbHbM 14 cexynaam mnu 1,17 cekyHIIbI Ha KaKABIH CTUMYIL.

OTMeTHM Takke, YTO pa3HUIla MEXTy CTOIOIAMH MPEABAPUTEIHHOTO U OCHOBHO-
ro TECTUPOBAaHUS HAOIIOAAETCS TOJIBKO Ul MUHUMAJIBHOTO BPEMEHHM HAKOIUICHUS,
N =25 kanpos.

3aBucumocTb cuHxpoHHocTu M®PP ot MMNBC =5; 10; 15 ¢

B oTinuuu OT MOHOTOHHOW M WJIEHTUYHOM 3aBUCHUMOCTH, MOJTYUYEHHOU IS pas3-
JIUIHOTO BpeMeH! HakoruieHus1, m3meHnenue [II1BC nmeeT pa3mudHbIi THIT 3aBUCHMOCTH
JUTSE HEUTPaIbHBIX 1 MHOTO(DAKTOPHBIX CTUMYJIOB.
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Ecnu xapakTep 3aBUCUMOCTH BpEeMEHH JII0(pTa HEUTPAIbHBIX CTUMYJIOB OT NEpH-
oJ1a OJIM30K K 3aBUCHUMOCTH OT Ka/IpOB HaKoIJIeHUs (yBEJIHMUEHUE Nepro/ia MPUBOIUT
K yBenmuenuto modTa [IOC oT ctumMysoB), To 11t MHOTO(AKTOPHBIX CTUMYJIOB JIFO(T
AMEET MaKCUMYM TP 3HauYeHUH neprona 10 cexyH1 1 yMeHbIIaeTCs IPU yBEINYEHUN
MITBC nmo 15 cekynn. MUHMMaNbHBIH JTIOYT MEXILYy CTUMYJIOM M PeakLUeil Ha HETO
oKaszajscs Ipu MUHUManbHOM 3HadyeHuu [1TIBC.

3aBUCMMOCTb CUHXPOHHOCTU MTDP
OT MOMEHTa Hayana TectupoBaHus (min, max)

[IpoBeneHHbIE HCccIeI0OBaHMS HE TIOKAa3aJId 3HAYMMBIX U3MEHEHUH CHHXPOHU3AINN
CTUMYJ-pEakliisd OT MUHMMAJIBHOTO MM MakcuManbHoro 3HaueHus [1OC B Havane
TecTHpoBaHus. HecMOTpst Ha M3BECTHOCTH IPOIIECCOB TOMEOCTa3a U TOMEOKHHE3a
(Homocemb1ies, 1978; Cacioppo et al., 2007), cuHXpoHH3aIUg TICUX0(U3n0Iornde-
CKOTO TECTHPOBAHMS C BHYyTPEHHUMH XpoHOOHONornueckumu mporeccamu (Halberg,
1987), npoTekalomKuMu B OpraHU3Me YeoBeKa, He ObUla paHee UCIOIb30BaHa B IICH-
X0()M3HONIOTHYECKUX HCCIEAOBAHUSIX, BEPOSITHO, U3-3a CIOKHOCTH OTCIICKUBAHUS
tekymiero [IOC B pexxnme peasbHOr0 BpeMeHH. TeXHOJOTHS BHOPOU300paKeHUs
M03BOJIsIET onepaTtuBHO onpeneaTs [IOC yenopeka U OTCIEKUBATH €I0 U3MEHEHUS
B PEXHUME PEalbHOTO BPEMEHH, UCIIOJB3YS Ul 3TOTO PA3JIMYHBIE OCH M KOOPIAUHATHI
(Munxkun, 2017). OTcyTCTBHE CHHXPOHHU3ALMH MEX]Y CTUMYJIOM U BHYTPEHHUMHU
XPOHOOHOJIOTHYCCKUMH MPOIEccCaMi MPHBOJUT K HEOOXOJAMMOCTH MHOTOKPATHO
MOBTOPSATH MpeabsBisgemble ctuMyabl (Drayton, 2009; Baur, 2006), Tak kKak TOIBKO
yCpeIHEHHas OIIEHKa MOXET OBITh NMPHHSTA B pacyeT, ecliu u3MepsieMasi BeJIUYHHa
3HAYUTENBHO U3MeHseTCs B npouecce uaMepenus (Hosuukuit, 1975). Ecnu cuctemsl
BHOpOU300pakeHus IepBoro M BToporo noxosienus (Muukun, 2021a), kak u apyrue
TICUXO(PU3NOJIOTHIECKIE CUCTEMBI, HEe HCITOIH30BaIN HHPopManuio o TekymeM [1dC
UCTIBITYEMOT0, U U3MEPEHUS CTAPTOBAIIN B CIIy4aliHBI MOMEHT, TO cucteMa VibraNLP
B 3aBHCHMOCTH OT BBIOpaHHBIX HACTPOEK MO3BOJIIET HAaUYaTh U3MEPEHUE B HECKOJIBKHUX
TIOJIOKCHUSIX pPUTMa MO3TOBOM akTuBHOCTH (Mukna& bnank, 2019), a iMeHHO, Ha MaK-
cuMyMe (TOYHee CITyCTs 3 CeKyHIbI IPOXOXKICHUS MaKCUMyMa), Ha MUHUMYMe (CITYCTS
3 CeKyH/IbI IPOXOXKICHHUSI MUHUMYMA) FITH B CITYYallHOW TOYKE MCUXO(PHU3UOIOTHUECKON
AKTUBHOCTH.

HecmoTpst Ha TO, 4TO CHHXPOHM3AIUS CTAPTA H3MEPEHUS K MUHIMYMY ¥ MaKCUMyMY
He OKa3ajia BIUsSHHUE Ha BETUYNHY paccuHxpoHu3anuu [IOP oTHOCHTENEHO CTUMYIIOB,
MBI PACCMOTPHM BIIMSHHE MOMEHTA CTapTa MPEABSIBICHUS CTUMYJIOB Ha JPYTUE Xapak-
tepuctuku [1OC B nanbHeHIUX pasjienax JaHHOW padoThI.

3aBUCMMOCTb MH(pOPMALIMOHHOM U 3HepreTuveckon coctasnsirowmx NMNPC
OTHOCUTENbLHO NapaMeTPOB TeCTUPOBaHUA

Ha pucynke 2 npezacTasieHa rucTorpaMma 3aBUCUMOCTH MH(POPMALIMOHHON U 3HEp-
reruueckoi coctapisttonux [1OC oTHOCHTENBHO MapaMeTPOB TECTUPOBAHMSL.

W3 npuBeneHHOW Ha PUCYHKE 2 THCTOTpaMMBI CIEIyeT, YTO WH(POpPMALUOHHAS
n sHeprerrueckas coctapistomue [1OC (Munkun, 2017; 2020) mokazanu WHBapUaHT-
HOCTb KO BCEM MCIOJIb30BAHHBIM HACTPOHKAM KPOMeE KOJMUYECTBA KaJpOB HAKOIJICHUS
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MEXKaapoBoi pasHocTu. MHpopmarmonnas coctassitomas [1OC okazanack nponopiuo-
HaJIbHA KOJIMYECTBY KaJIpOB HAKOTUICHHS, B TO BPEMS KaK SHEPreTHIECKasi COCTABIISIONIAN
Obl1a 00paTHO MPOIIOPLUMOHATIBHA KOIWYECTBY KaAPOB HAKOIIIICHHS.

Puc. 2. 3asucumocme uHgpopmayuoHHou (1) u aHepeemuyeckol (E) cocmasnsowux [NPC
OMHOCUMENbHO HAaCMPOEK mecmuposaHusi. IHghopmayuoHHasi cocmaernsitouiasl (6HewHul
cmonbeu) u sHepeemuyeckass cocmasnsrouwjasi (8HympeHHuUl cmosbeu).

o 2opuzoHmManbHoU ocu npusedeHbl HaCMPOUKU cucmeMbl fpu nposedeHuu ucrnbimaHul (creea-

Hanpaso) N = 25; 50; 100 — konu4ecmeo kadpo8 HakoreHus Mexkadpoegoli pa3HoCcmu 8 cucmeme

subpousobpaxenusi. [MBC = 5; 10; 15 ¢. Min-Max — Ha4aso mecmupogaHusi ¢ MUHUMaIIbHO20 Unu

MakcumarnbHoz2o 3HaqdeHusi [OC. NpusedeHbl cpedHUe apugMemuyecKkue 3HadyeHusl napamempa,
rosy4yeHHble no 10 ucrbimyembim

3aBucumocTtb NMNMA n BOU® oTtHOCUTENBHO NapamMeTPOB TeCTUPOBAHUA

Ha pucynke 3 mpencrasieHa rucrorpaMMa 3aBUCHMOCTH MEpHOJia MO3TOBON aK-
tuBHOCTH (IIMA) 1 6anpHOM oneHKH ucciexyemoro (Gakropa (BOUD) oTHOCUTETEHO
MapamMeTpOB TECTUPOBAHMUS.

['pymima ucibITYyeMBIX MTpencTaBsia co00il 3aKOHOTOCTYIIHBIX TpayKaaH 0e3 Cyan-
MOCTEH 1 He3aMEUEeHHBIX B MOJIMTHYECKONW U TeM OoJiee TepPOPUCTHUYECKON AesTelb-
HoctH. [loatomy mpenmomnoxutensHo BOUD (Munkus, 20216) (mpenpacionoskeHHOCTh
K TEppPOPHU3MY) JIOJKHA OBITh MAKCUMAIILHO BBICOKOM M MPUOIIKAIOIICHCS K OLIEHKE 5
JUTS ONITUMAIIBHBIX HACTPOEK METO/a TICHXO0(DH3MOIOTHIECKOTO TECTHPOBAHNUS (5 — OT-
CYTCTBHE TPEIPACIIONIOKECHHOCTH K (pakTopy, 0 — MakcHMainbHast 3aBUCHMOCTh HITH
MPEPACIIONIOKEHHOCTh K UccielyeMoMy (hakTopy).

HHTepecHO OTMETUTH CIIEAYIONINE BEISIBICHHBIC TCHICHIINH 3aBUCUMOCTH (DaKTOp-
HBIX OIICHOK OT HACTPOEK uccienoBanms. MakcumansHass bOU® = 4,17 BeisBieHa 11
crapta tecrupoBanus [IIIBC = 5 cexynn (5). Munumansaoe 3aadenne bOUD = 3,85
6su10 osyueHo mpu [IIDOC = 10 c. [Ipu sToM Habm0OgaTACh SIBHAS 3aBUCHMOCTE bOND
TaKKe OT MOMEHTa Havala crapta. [Ipu npebsiBIeHHH CTUMYJIOB C MUHIMAIBHOM TOY-
ku [IOC — Gonpiras BOU® = 4,13, a npu npeabsaBiIeHUN CTUMYJIOB C MAKCUMaIbHOMN
T0o4KkH [IDC — mennpmas BOUD = 3.8.
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MMA, ¢ BOU®, 6annbi

Puc. 3. lucmoepamma NMA (nieeasi ocb, cekyHObI) u BON® (npasas ocb, 6ansbl)
OomHocumernbHoO napamempos mecmuposaHusi. [TMA — eHewHul cmonbeu,
BON® — eHympeHHuUl cmonbey Ha aucmozpamme.

o 2opuzoHmManbHoU ocu npusedeHbl HAaCMPOUKU cucmeMbl fpu MposedeHuu ucrnbimaHul (cresa-

Hanpaso) N = 25; 50; 100 — koruyecmeo kadpo8 HakoreHust Mexkadpogoli pa3Hocmu 8 cucmeme

subpousobpaxeHrusi. [MMBC = 5; 10; 15 c¢. Min-Max — Ha4asio mecmupogaHusi ¢ MUHUMarbHO20 Unu

MakcumarnbHoe2o 3HadeHusi [PC. NpusedeHbl cpedHUe apumMemuyecKkue 3HadeHuUsi napamempa,
rnosny4yeHHele no 10 ucribimyembim

MaxkcumansHoe 3HaueHne [IMA oxazanoch npu HacTpoiike N = 100 u cocraBu-
10 54,4 cexynasl. MunumanbHoe 3HadeHHe [IMA ObuTo TOSTydeHO MpU HaCTPOHKe
N = 50 HaKOIUICHUH MEXKAAPOBOM pa3HUIIBI U cOCTaBmWIO 41,4 CeKyHbI.

OtmetnM, uro [IMA okazaiics 00paTHO MPOIIOPITMOHAJICH MTEPUOAY TPEAbIBICHUS
CTUMYJIOB, XOTSl U HE TIOKa3aJl NPeeIbHBIX 3HAYCHUI B TIPOBEICHHOM HCCIICIOBAaHUH.

MaremMaTrueckoe onrcanue MpruBeAeHHON Ha pucyHKe 3 (hakTopHO# onenkn (BOND)
IIPU KJTACCUUECKON pa3HOCTHOH orieHke [IDP Ha mapHbIe CTHMYIIBI IPUBEICHO B paboTe
(MwunkunH, 20210) peacTaBIeHHOW HAa TaHHOW KOH(PEPECHITHH.

O6cyxaeHne nosny4YeHHbIX pe3ynbLTaToB

B nauane oOcyxIeHHs IOJIY4YEHHBIX PE3yJIbTATOB OTMETUM 3aMETHBIH paz0opoc
B MCUXO(pU3NOIOTUYCCKUX PEaKIMAX MPU NMPOXOKIACHUHM AAHHOTO HCCIIEI0BAaHUS,
OTIpE/IETISIEMBIX PA3TUYHBIMH IICUXOTUTIAMH ¥ BO3PACTHBIMHU MOKA3aTeNIMU UCTIBITYyE-
MbIX. /7151 oLieHKH pa30poca B mapamMeTpax npuBeseM Tadauiy |, B KOTOpoil yKa3zaHbI
HE TOJBKO CpEJHME 3HAYCHMsS MapaMeTpPOB B IPyMIax, HO M CPEIHEKBAAPATHIECKOE
orknonenne (CKO) ans kaxmoro mapamerpa.

Ecnam navyate aHanu3 MOJTYYEHHBIX JAHHBIX C OKOHYATEIHHOTO pe3yJibTaTa HIIn
BOW® B mpaBom cTonbiie Tabmuiel 1, To 00paTUM BHHMaHHE YTO MaKCHMalbHas
BOU® npu munumansHOM pazdpoce (M-SD) nonydeHa npu npoBeIeHHH TECTUPO-
BaHUS C 5-CEKyHIHBIM MEPUOAOM CTUMYNOB. Bropas nmyumas BOU®D npu crapte
MIPEIBSBICHUS CTUMYJIOB ¢ MUHUMaNIbHOM Touku [IDC. Ecnu cuntaTh MakCUMaIbHYIO
OLICHKY ITOATBEP>KACHHBIM (PAKTOM OTCYTCTBHS Y HCIBITYEMBIX MPEAPACHION0KECHHOCTH
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K TEpPOPU3MY, TO 3TO 03HAUAET, YTO MPOBEICHUE TECTUPOBaHUM ¢ S-cekyHaHbIM [TTIBC
MIPY cTapTe TECTHPOBAHMA, CHHXPOHHO TIPUBSI3aHHBINA K MUHUMaNbHOH Touke [1DC, naer
3aMeTHO 0oJiee aeKBAaTHBIN U TOYHBIN pe3YIbTaT, YeM CTapT, CHHXPOHHO MPUBSI3aHHBIN
Kk MakcuMaibHOU Touke I1DC, a taxxke npu apyrux [HTIBC.

Ta6bnuua 1

CpepHune 3HayYeHns ncmxoduamonornyecknx napametpos (M) n cpegHekBagpatTuyeckoe
oTkrnoHeHune (SD) napameTpoB Ans NPOBEeAEHHbLIX FPYMN N3MEPEHNIA NPU Pas3nnuYHbIX HACTPOMKaXx

CtpyKTypa MpOBOANMOIO TECTUPOBAHUSI COCTABIICHA TAaKUM OOpa3OM, YTO IEPBbLIC
12 BOIpOCOB-CTUMYIIOB OTHOCATCSI K HEUTPaIbHBIM CTUMYJIaM, a cliemyrontie 12 Bompo-
COB-CTHMYJIOB BBISIBIISIIOT PEaKUHIO Ha (hakTopHbIA cTuMya. [Tpuuem oOpaboTka muer
KaK MEXIy TTapaMu HEHTPAIIbHBIX M COOTBETCTBYIOIINX 3HAYMMBIX CTUMYJIOB, TaK M IS
BCEX HEHTPaJIbHBIX MPOTUB BCEX 3HAUMMBIX. [Ipy HaKOMIEHNN MEKKaJAPOBOH pa3HOCTH
o 100 xagpam uaet unterpanus [1OC 3a 20 cekyH, YTO 3HAYUTEITBHO TPEBBIIIACT BPEMS
MPEIBbSBICHUS OAUHOYHBIX CTUMYIIOB MpU 5—10-CeKyHTHOM NPEIbSIBICHUM, OJHAKO
100 xaapoBOE HAKOTUICHHE JJAeT MAKCUMAIILHO BBICOKYIO (hPaKTOPHYIO OIEHKY. [leo B ToMm,
YTO 10F00HOE Pa3MBITHE PEAKIMU XOTh U 3aTPYIHSIET TOUHYIO OIIEHKY 3HAYUMOTO CTUMYJIa,
HO JIydIlle TIepeAaeT BIeYaTIeHNe UCTIBITYeMOTO OT HEUTPaJIbHBIX M 3HAYMMBIX CTUMYJIOB.
CroxeHne peakiuyii IPOMCXOJUT Ha BHYTPEHHEM YPOBHE TEXHOJIOTHH BUOPOH300paKEHIS,
IIPY ATOM IIPEABABICHUE CaMbIX KOPOTKUX IO BPEMEHHU 5-CEKYHIHBIX CTUMYJIOB TOJIBKO
YCHJIMBAET BIMSHIE O€CCO3HATEILHOTO OTHOIIECHUS K ITPEMETY TEeCTHPOBAHHSI.

bruto ormeueno, uto 11OC ucnpITyeMOro 3HauMTENBHO 3aBUCHUT OT €r0 CKOPOCTH
PEeaKLUMU Ha CTUMYJIbl, IPUYEM HE3HAUMMbIC U 3HAUUMbIEC CTUMYJIbl MOT'YT IO-Pa3HOMY
BIUATH Ha n3MeHeHus putMma [IOC u ckopocTh peakiiuu Ha CTUMYJIBL.
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3HauUTEeNBHBIN pa3dpoc U3MEpAEMBbIX MCUXO()U3UOIOTHIESCKUX apaMeTpoB U OT-
pakeHHBIX B TaOmuIe 1 BhI3BaH HE TOJIBKO WHANBUAYAILHBIMH XapaKTEPUCTHUKAMHU HC-
MBITYEMBIX, HO 1 METOJIOM YCPEIHEHHUS PE3y/IbTaTOB, IPUMEHSBIIEMCS B Tadnuue 1 1 npu
IIOCTPOCHHUH TUCTOTpaMM pUCYHKOB 1-3. IlpemcraBieHHBIC pe3yabTaThl OOBEAMHSIIOT
3HAYCHUsI TAPaMETPOB, H3MEPEHHBIX IPH PA3THMYHBIX HACTPOHKAX CHUCTEM BHOpOH300pa-
YKeHUS, HaripuMmep, U1 pucyHka 1 kpaiinuii neBsiit ctosber N = 25 rmokasbIBaeT cpeHee
3Ha4YeHHE pacCHHXpOoHU3aruu cTuMy-11OP, monydeHHOE TPU M3MEPEHUSIX C pa3HBIM
MIIBC B 5, 10 u 15 cexynz, a Tak »ke Mpu cTapTe CTUMYJIOB C MUHUMAJIBHOTO U MaKCH-
MasbHOTO Tostoxkerust [ IOC. EcrecTBeHHO, 4TO Takoe 00BEeJMHEHNE Pa3IMYHbIX HACTPOEK,
CKOpee BCEro, CHUKAET 3HAUMMOCTh 3a()MKCHPOBaHHBIX M3MeHeHni. Ho ecnu, naxe npu
TaKOM OObEAMHEHHUH PA3IMYHBIX HACTPOECK, pa3HUIIA 3HAUCHUI OKa3bIBACTCS BU3YAIIbHO
3aMETHOM, TO 3TO U BWJIOCH IPEIMETOM JIAIbHENIINX UCCIIEJOBAaHUIN, OMCAHHBIX B M0-
cnenyronmx padorax (MuakuH, 20216; Munkna& brnank; 2021), Taxoke npecTaBIeHHBIX
Ha JaHHOW KoH(pepeHmu. Hanpumep, BBISIBIICHHAS C YYE€TOM Pa3HbIX HACTPOCK pa3HHLA
Mexry BOU® npu crapre CTUMYJIOB ¢ MUHUMAIIBHOTO U MakCUMaibHOro 3HaueHust [1PC
cocrasisieT Beero 0,27 6amioB. B To Bpems kak B padote (MunkuH, 20216) nokazaHo,
YTO /U1 (PUKCHPOBAHHBIX 3HAYEHWH HACTpoek (max 25 5; min 25 5) ata pa3HOCTh
cocrasisiet yxe 1,6 6amna (3,7 — max; 4,3 — min).

Ha pucynke 4 mpuBeneH mpuMmep BPeMEHHON 3aBUCHMOCTH MCHXO()HU3HOIOTHYIE-
CKUX CHT'HAJIOB IIPH OTBETE Ha HEHUTpaJIbHBIE CTUMYJIBbI, PETUCTPUPYEMOH MPOrpaMMOi
VibraNLP mpu npenpsasiaeanu onpocauka LOf05 NLP ¢ BeIpakeHHBIM CHHYCOUAATE-
HBbIM PEarupoOBaHUEM HCIIBITYEMOTO Ha TIAPHBIC CTUMYJIBL.

Puc. 4. Onpedenerue MNOC pasnuydHbimu chopmynamu. NOP Ha HelmparbHble CMUMyIibl.

Kpyanasi Memka 0603Ha4aem MoMeHM npedbsigrieHusi CmMuMyIio8, KPeCMUK yKa3sbleaem Ha epeMsi om-
eema Ha cmumyr. [MNBC =5 c. lNpoepamma VibraNLP, orpocHuk LOf05_NLP, ¢hadin M, cmpaHuya |EP



44 B. A. MuHkuH

U3 pucynka 4 crnenyert, 4yTo pa3nuunbie pacueTsl Tekyiero [IOC, onpenensiembie HA
OCHOBE MH()OPMAIIMOHHON M SHEPreTHYeCKOl cocTapistonux [1OC, MOryT HECKOJIBKO
OTIMYATHCS TI0 YPOBHIO, HO 00mas TeHaeHnus n3menenus [1OC crabo nsmensercs s
HCIIONIB3yEeMBIX (hOPMYIT pacdeTa, MPUBEICHHBIX B IIPABOil 9acTH PUCYHKA 4.

Ha pucynke 5 nokaszan nepexo 0T HEUTpanbHBIX CTUMYJIOB K 3HAYUMBIM U U3MEHE-
uue [1OC Bo Bpems BCEro TECTUPOBAHNS, HAYAJIO KOTOPOTO MIPUBEJICHO HA PUCYHKE 4.
[lepexon xapakTepu3yeTcsi 3HAUUMbIM CHIKEHHEM aMIUIuTyabl usmeHeHus [1DC,
YEJIOBEK CTAHOBUTCS 00JIee HAMPSKCHHBIM MPH MPEAbSIBICHUN 3HAUNMBIX CTUMYJIOB.

Puc. 5. BpemeHHas 3agucumocmp [N®PC ripu npoxoxoeHuu mecmuposaHusi 12 cmumyibHbIM
onpocHukom LOFO5_NLP.

Kpyanasi Memka 0603Ha4aem mMomeHm rpedbserieHusi CMuMyrio8, KPeCmUK yKkasbleaem Ha epemsi
omeema Ha cmumyn. [MBC =5 c. lNpozpamma VibraNLP, ¢gpatin M, cmparHuya IEG

Crnextp ®@ypose ot curHana u3Menenus [1OC npu TecTUpOBaHUM UCIBITYEMOTO
C JIETaJIbHOM TMHAMHUKOW, MOKa3aHHON Ha PUCYHKax 4 U 5, MpUBEJIEH Ha PUCYHKE 6.

JlokanpHbI MakcuMyM Ha criekTporpamme (10, 12 ¢) Ha pucyHke 6 IpUMEPHO CO-
BITIQ/IAET C yIBOEHHBIM MIEPHOIOM MPEIBSIBICHHUS MATH CEKYHIHBIX CTUMYJI0B. 13 prcyH-
KOB 4 1 5 clie/tyeT, 4TO UCTIBITYeMBbIi (KEHIIIMHA, 39 JIeT) OTIMYaeTCs XOpOIIeH peakiei
U yCIIEBAET OTBETUTH HA BONPOCHI 3a MTapy CEKYH 10 OKOHYAHUSI IPEIbSBICHHS CTUMYJIA,
YTO y/1aBaJIOCh JaJieKO HE BCEM MCHBITYeMbIM pu S-cekyHanoM [1TIBC. Mnorna ucrsi-
TyeMbI€ HE yCIIEBAIIM BOBPEMS OTBETUTH Ha MIPEABABICHHBIN Bonpoc. OTCYTCTBHE OTBETA
Ha BOMIPOC-CTUMYJI HE BIIMSET Ha pacyeT pe3ysbTaTa 1o pa3padoTaHHON METOANKE B TIPO-
rpamme VibraNLP, Tak kak pe3ysibraT onpeaessieTcsi UMEHHO TCUX0()H3HOIOTHYECKON
peakuyeii Ha CTUMYJI, a He CO3HATEIbHBIM OTBETOM Ha HETo.

ITosrydaercss OTHOCUTENBHO MapafoKcaabHasl BEIUb, AJI BBISIBICHHS MPaBUIBHON
peaxIuy UCTIBITYEMOr0 Ha CTUMYJIBI HaJI0 OTKJII0YAaTh CO3HAHHE UCIIBITYEMOr0, TOTAa
Oecco3HaTenbHas peakuus 0ojee aJeKBaTHO PACKPHIBAET UCTUHHOE OTHOILEHHUE HC-
MBITYeMOro K cTuMyJiam. [lpudem Juid 3Toro He HaJ10 MPEABABIATS CTUMYJIBI B CKPBITOM
Buze, Tumna TtexHojoruu 25 kaapa (Loftus&Klinger, 1992), noctaTouHO MUHUMH3HU-
poBaTh BpeMs NPEeAbABICHHUS CTUMYJIOB 10 5 CEKYH]I U MpeaaraTs NpaBUIbHYIO MO-
CJI€ZIOBAaTEIbHOCTD CTUMYJIOB U CKOOPAMHUPOBAHHYIO 00pabOTKY.
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Puc. 6. Cnekmpozpamma @ypbe cuesHana usmeHeHusi [®C. [MMBC =5 c.
lMpoepamma VibraNLP, ¢patin M, cmpaHuya FFT

[TepBOHaYaNbHO MIIAHUPOBAIIOCH TPOBEICHUE CEPUN IKCIIEPUMEHTOB TSI KaXK/I0TO
HCIBITYEMOTO C OTCYTCTBUEM CHHXPOHU3AINH MEXY PEAbABICHIEM CTUMYJIOB U U3-
meHeHnuem [1DC. Tem Goree, 4To Takoil pexxuM MpeycMoTpeH mporpamMmoid VibraNLP.
OpHaxo, TECTUPOBAHUE UCIIBITYEMOTO B TEKYIIEM PEXXMME COCTABIISET MPOXO0XKIEHNE
18 TecToB, ITUTCS OKOJIO 2 YAaCOB, YTO MPUBOJNT K 3aMETHOMY YTOMJICHHUIO HCIIBITYe-
Moro. JlobaBieHue enie 9 TECTOB MPH OTCYTCTBUU CHHXPOHU3AIMH YBEITUUNIIO BPEMSI
TECTHUPOBAHUS ellle Ha Yac, 4TO MPUBEIIO K emle Oojee 3aMeTHOMY nm3MeHeHnto [1DC
OTHOCHUTEJIbHO Hauajla TECTUPOBAHUS U UCKAXEHUIO pe3ybTaToB. [loToMy B 1aHHOM
WCCIIETOBAHME 51 PEIIFII OTKA3aThCA OT TECTHPOBAHMS O€3 CHHXPOHHU3AINH, TeM Ooliee
YTO TaKOE TECTUPOBAHHE HEOAHOKPATHO MPOBOJAMIOCH cCHCTeMaMH BHOpon3o0paske-
HUS BTOPOTO TIOKOJIEHUSI W WX PE3yJbTATHl TOCTATOYHO MOJAPOOHO OMHCAHBI paHee
(Munxkus, 2020).

[TorydeHnHbie pe3yabTaThl MO3BOJIAIOT ONITUMUCTHYHO CMOTPETH Ha BO3MOXKHOCTh
MIPOBEACHUSI KOPOTKUX TECTHPOBAHUN C MpPEABABICHHEM 3HA4YUTEIBHOTO KOJIMYe-
CTBa CTUMYJIOB, HampuMep 12 ctumysoB 3a 60 cekyH CITOCOOHBI BBISBUTH CKPBITHIC
BpakeOHbIe HAMEPEHUS HCITBITYEMOT0, YTO MO3BOJIMT UCIIONB30BaTh pa3padOTaHHYIO
TEXHOJIOTHIO B cucTemax Oe3omacHocTH M BBecTH 100% KOHTpPOIb MpHUOBIBAIOIINX
[acCa)kKMpPOB B a9POINOPTAX WIIM HA TPAHULIAX TOCYAAPCTB.

Pa3paborannas mporpamMma VibraNLP HaxoguTcsi B OTPBITOM JIOCTYIIE Ha caiTe
Psymaker (psymaker.com) u mo3BoJs€T BCeM KEJAIONUM IIPOBOJUTh COOCTBECHHBIE
WCCIIEIOBAHNS, B TOM YHCIie (JOPMHUPOBATH COOCTBEHHBIE OTIPOCHUKH U CTHMYJIBI.

[IpoBeneHHbIE B 1aHHOW paboTe UCCIIeIOBAHMS MTOKA3a K O0IUe TEHACHIIUN B JIH-
Hamuke [IDP ucneITyeMbIX Ha NpeabsBiIsieMble CTUMYJIbL. [IpuyeM s co3HATEIbHO
CMeIIaj pa3IuYHbIe HACTPOWKH B OJTHOM HCCIIEIOBAaHUH, YTOOBI ITOKA3aTh YTO HEIb3s
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paccMaTpuBaTh MOJy4aeMbld pe3yabTaT 0e3 0THO3HAUHON MPHUBSI3KU K METOLY €ro Io-
Jy4eHUsI ¥ HACTPOMKaM CUCTEMbI BUOpOM300paxkeHus. bbuto mokazaHo, 4To HACTPOUKH
HakomieHHBIX KaapoB N = 25; 50; 100 B cucreme BUOpOM300paKEHHsI 3HAUUTEIILHO
BIIMSIIOT Ha MOJTydaeMble pe3yIbTaThl. Tak ’ke, Kak ¥ BHEIIHNE YCIOBUS, IPEXK/IE BCETO,
MIBC = 5; 10; 15 ¢ oxa3pIBaeT 3HaUYNTENBHOE BIUSHUE HA MOJIy4aeMblil PE3yJIbTaT.
Kpome TOro, CHHXpOHHM3AIUS MIPEIBSIBICHUSI CTUMYJIOB C XPOHOOMOJIOTHIECKUMHU
MpOLECCaMU M Hayajlo MPeIbsIBICHNUS CTUMYJIOB OKa3bIBAIOT 3HAYMMOE BIUSHHE Ha
nosry4aemblil pe3yapraT. C 0JHOH CTOPOHBI, TAKOE KOJIUYECTBO MHOTOMEPHBIX 3a-
BHUCUMOCTEH B TEXHOJIOTHH BUOPOU300paKEHUS OT Pa3IHMUHBIX (DAKTOPOB YCIOXKHSAET
MIPOBEICHNE HCCIIEeIOBAaHUMN JIJIs1 HECIIEIIMAINCTOB, OTHAKO TOHUMaHHUE ITPOUCXOAAIIIX
TEXHUYECKHUX M NCUXO(PHU3NOIOTMUECKUX MIPOLECCOB MO3BOJISIET JOOUBATHCS OJHO-
3HaYHOT'O pe3yJIbTaTa, HeJOCTHKUMOTO ISl PYTUX TEXHOJIOTUH MCUXO(PU3NOIOTH-
YeCKOHN JIETEKIIUH.

Taxum 0Opa3om, naHHast paboTa HaMeTHIIa HauboJee MePCIeKTUBHBIE HAPaBICHUS
HcCcIIeJ0BAaHUH, O0Jiee MOJTHO PACKPBITHIE B AAIbHEHIINX paboTax, TAKKe NPeICTaBICH-
HBIC Ha ATON KOH(EPEHIIUH 110 CHHXPOHU3AIMH CTUMYJIBHON HH(POPMAIIUU C XPOHOOU-
ooruaeckuMu nporeccamu (Munkua & birank, 2021) n muaumuzarnuu [ITIBC mpu
ONITUMAJIBHBIX (PMKCHPOBAaHHBIX HacTpoiikax (Munkus, 20210).

3akno4veHue

[IpoBenennsle uccnenoBanus TuHaMuKu [IOP ucnbiTyeMbIx Ha pa3IMyHbIE CTUMYJIBI
(He3HaYMMBbIE, 3HAUUMbIC U MHOTO()AKTOPHBIE) I0KA3aJI1 3aMETHOE N3MEHEHUE AUHAMU-
ku [1®DP ucneityemeix npu usmenenuu [I1BC. [Ipemioxkennas MmeToiuka ajanTHBHOTO
TECTUPOBAHUS C MOAOOPOM WHAMBHAYAIBHBIX CTUMYJIOB JUISI KaX/I0TO UCITBITYEMOTO
nokaszasa cBOr 3(p(QeKTUBHOCTD MpH MPOBEACHUN UCCIEAOBAHUH ¢ MHOTOKPATHBIM
MPEIbSBICHUEM MHOXKECTBA OJIM3KUX CTHMYJIOB.

[TonyueHHble pe3ynbTaThl MOKa3aJd HE3HAUUTEIbHOE HM3MEHEHHE TOYHOCTH
OTIpEZIeNICHUs TIPEAPACTIONOKEHHOCTH K HUccienyeMomy (GakTopy (IpeapacioyiokeH-
HOCTh K Teppopu3My) npu ymensinenuu [IIIBC ot 15 1o 5 cekynn npu npoBeaeHun
aJIaTITUBHOTO TECTUPOBAHUS C TIPEBAPUTENBHON M MHIMBUIYTU3UPOBAHHON cepreit
BHU3YaJIbHBIX CTUMYJIOB.

[pearnonoKUTENbHO TOYHOCTh U CTAOMIIBHOCTD OTpeIesIeHHS TIPEIPACIION0KEHHO-
CTH K (akTopy (IPeapacroyioKEHHOCTh K TEPPOPU3MY) MOBBILIAIOTCS [IPHU BBEICHUH
OMOJIOTHUECKON 0OpaTHOM CBSI3U (CHHXPOHHM3ALUH MTPEbIBICHUSI CTUMYJIOB C XPOHO-
OMOJIOTHUECKUM MTPOLIECCOM — MEPHOIOM AaKTUBHOCTH MO3Tra) U CTapTe TECTUPOBAHMS
Ha HIKHeH Touke Tekymiero naMenenus [1OC. Pe3ynbrar nu3MeHeHUs! TOUHOCTH MICUXO-
¢uznonorudeckoro tectupoBanus npu ymenpiennn [IIIBC ¢ 15 1o 5 cekynn gomkeH
OBITH MPOBEpEH NMpU (PUKCUPOBAHHBIX HACTPOMKAX M JOCTOMH OTAEIBHOTO M3Y4YCHHUSI.
Bo3morkHO notpedyercst oTpaboTKa CHEeLUaIbHbIX aITOPUTMOB [UIs TOBBILIEHHUS TOUHO-
CTH TIPH MIPEABSABICHUH CTUMYJIOB C MUHUMAJIbHBIM IIEpHOI0M. Tak Kak TeXHOJIOIUs BU-
Opomn300pakeHHUs OCHOBaHA Ha 00pabOTKe OOJIBIINX TAHHBIX, TO KaYKIIBIHA MOJTy9IaeMbIi
pe3yNbTaT A0JKEH PacCMaTPUBATHCS B HEMTOCPEACTBEHHON NMPUBA3KE K KOHKPETHOMY
QITOPUTMY M HACTPOMKAM, IIPU KOTOPBIX OCYLIECTBIISIIOCH €T0 MOIy4YCHHUE.
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Ilo pe3yjibTaTaM JaHHOT'O UCCIICAOBAHUA OBLIO MMPUHATO PCHICHUC O MPOBCACHUN

JIOTIOTHUTEIBHBIX HccienoBannii 3aBucuMoctu bOU® ot crapra u [IIIBC npu puxcn-
POBaHHBIX HACTPOMKAX CHCTEMbI BHOpom300pakeHus (MunkuH, 20210) u CBSI3U MEXITy
xpoHobuoiornueckumu nponeccamu u [IOP (Munkna&bnank, 2021).
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4-1 MexxpgyHapofHas Hay4HO-TeXHUYeckasi KOH(hepeHLUs
COBPEMEHHASA NMCUXO®U3NONOrnAa. TEXHONOrns BUBPOU3OEPAXEHUA
WioHb 2021 r., CaHkT-MeTepbypr, Poccus

OnpepeneHne ncuxoguanonornyeckon peaxumm
Ha MHOrocakTopHble CTUMYJbl B aAanTUBHOM ONMPOCHUKe
pPa3noXeHns XxapakTepucTUK JIMYHOCTH
Ha He3aBMCUMble COCTaBsiBLUME.
Bo3BpaweHue adpcpekra Kynewoa B ncuxocpusmonormio

B. A. MuHkuH

00O «MHoronpodunsHoe npeanpusTne «3Ancucy, CaHkT-MNeTepbypr, Poccus,
minkin@elsys.ru

Annomayusa: Ilpusedenvt hopmynst pacuema oyeHKu npeopacnonoNceHHOCU UCTBINTYEeMO20
K MHO20(haKmMOPHbIM CIMUMYIAM NPU A0ANIMUEHOM MECMUPOBAHUU CUCEMOTL 8UOPOU300PadIceH s
VibraNLP. Ipusedenvi munoevie 3asucumocmu uzsmeHneHus Mo32080t AKMUSHOCHU NP NOOKOHMPOIbHOU
cosnanuio obpabomke cmumynos (nepuod npedvasienus cmumynos éviuie 16 cexyno) u npu vacmuy-
HOUl nepedaye GyHkyull coznanus beccosnamenvioi oopabomie (nepuod npedvAGIeHUs CIMUMYILO08
5-15 cexyno). Ilposederna Koppekmuposka pacuema ACUXOPUUOLO2ULECKOU PeaKyul HA NApHble
CMUMYIbL NPU YACMUYHOL nepedate GYHKYUL CO3HaHUs becco3namenvrol oopabomxe. Paccmompenvi
PaznuyHble 8apUambL paciema CO3HAmMenbHouU U 6ecCo3HameNbHO PeaKyuu UCHbINYEMO20 Ha CHIUMYIbL
6 3a6UCUMOCU OM NEPUOOd MO32060U AKMUBHOCMU KAK UHOUKAMOPA 83AUMOOMHOUEHULL MENCIY CO-
3HAMENLHBIM U DECCO3HAMETLHBIM NPU NPOX0dicOeHuY mecmuposanus. [lokasano, umo suayumenvHoe
yeenuyenue nepuooa Mo32060tl aKMUGHOCIU OMHOCUMETLHO 0B0UHO20 NEPUOIa NPEObABICHUS CINUMYIO08
ceudemenbcmsyent 0 nepeoade GYHKYUL CO3HAMENIbHOU 00pabOmMKYU 6eCCO3HAMENbHbIM U UHIMYUMUEHBIM
npoyeccam. Iloomeepoicoena 603mMOACHOCHb NOTYHUEHUS MOYHOU OYEHKU NPEOPACNONONCeHHOCTU UC-
nBIMYeMO20 K UCCIEOYeMOMY (haKmopy npu KOPOMKOM 8pemMeHu mecmuposanus (nepuod cmumynos
5 cexyno) u cmandapmmnom epemenu mecmuposanust (nepuoo npeovasienus cmumyios oonee 16 cexyno).

Knrouesvte cnosa: subpouzobpadicenue, ncuxo@husuonoaus, XxpoOHoouon02us, peakyus Ha Cmumyi,
nepuood M032080U AKMUBHOCIU, CDAGHUMENTbHOE TNECTNUPOBAHUE, COZHAMENbHAS U 6eCCO3HAMENbHAA
peaxyus, MHOJICeCmEeHHbII unmennexm, agpgpexm Kynewosa.

Calculation of Psychophysiological Responses
to Multifactorial Stimuli in the Adaptive Questionnaire
of Personality Characteristics Dispersion into Independent
Components. Kuleshov Effect Comeback to Psychophysiology

Viktor A. Minkin

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

Abstract: Given equations for the assessment of subject’s predisposition to multifactorial stimuli
during adaptive testing by vibraimage system (VibraNLP). Typical dependences of brain activity
during stimuli presentation controlled by consciousness (the period of stimuli presentation more than
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16 seconds) and with partial transfer of consciousness functions to unconscious processing (period
of stimuli presentation 5-15 seconds) are given. The calculation of psychophysiological responses
to paired stimuli with partial functions transfer of consciousness to unconscious processing has been
corrected. Various options for calculating the conscious and unconscious responses of a subject to
stimuli are presented. Brain activity period used as the indicator of the relationship between the
conscious and the unconscious processing. Shown that a significant increase in brain activity period
relative to the double period of stimulus presentation indicates the transfer of conscious functions
processing to unconscious and intuitive processes. The accurate assessment of subject predisposition
to the investigated factor for short testing time (stimulus period of 5 seconds) and standard testing
time (stimulus presentation period of more than 16 seconds) was confirmed.

Keywords: vibraimage, psychophysiology, chronobiology, response to stimulus, brain activity period,
comparative testing, conscious and unconscious response, multiple intelligences, Kuleshov effect.

BBepgeHune

Ha nannoii koHdepeHy ObUIM MPEICTAaBICHBI HECKOIBKO paboT, TOCBSILEHHBIX
TEOPETHUYECKUM H IPAKTUYECKUM HCCIIEJOBAaHUSAM BIIMSHUS [IPOLIECCAa U3MEHEHUS MO3-
TOBOM aKTUBHOCTH Ha MCUXO(U3HOIIOTMIECKUE Peakiy HcbITyeMoro. Ilepsas padorta
aHAIM3MPOBaJIa BIMSHNE Meproa npeabsasieHns BHemHuX crtumyos (I1T1BC) u apyrux
MPOrpaMMHBIX HACTPOEK Ha ncuxodusnonornueckyto peakuuio (I1OP) ucnbityemoro
(Munkus, 2021a). [Ipeqmerom nccnenoBanust BTOPOi padoThI ObLTa B3aUMHAs CHHXPO-
Hu3anus xpoHoouonorunyeckux purMmoB (Halberg, 1969; Munkun&bnank, 2019) co-
3HATEIBHON U OECCO3HATENHHONW PEaKIIMH UCIIBITYEMOTO TIPH OTBETE Ha MEPUOANICCKU
npeabsBisieMble cTuMynbl (Munkun&bnank, 2021). [lony4yenHsle B TaHHBIX paboTax
Pe3yNbTaThl IOTIOMHAIOT paHHHE MCCIIIOBAHUS TEXHOIOTHel BuOpon3odpakenus (MuH-
kuH, 2007; 2020; Minkin&Nikolaenko, 2008) u TpeOyroT co31aHUSI HOBOTO MaTeMaTH4e-
CKOT0 afmapara U MaTeMaTHYeCKHX MOJIEIIeH ISl OTpeIeTICHUs PEaKIK UCITBITYEMOTO
Ha CTUMYJIbL. B Kimaccndeckoil mcuxo(u3nonoruy NprUHATO Pa3AeisiTh PEAKLHI0 MEKIY
MOCJIEIOBATEIBHO UIYIIMMH CTUMYJIAMHU U JIOXKUAATHCS, KOT/Ia ICUXO(PHU3U0TIOTHIECKOe
COCTOSIHMSL MCIIBITYEMOI'O BEPHETCS K IEPBOHAYAILHOMY COCTOSIHUIO I1OCJIE IPEIbsIB-
nenusi iepsoro crumyina (Cacciopo, 2007; Baur, 2006). OgHako 10CTaTOYHO TaBHO
m3BecteH dhdext Kymemona (Kymemos, 1929; Prince&Hensley, 1992; Bruni, 2015),
KOTOPBIH yTBEP KA, 4TO MOCHEAYIOIUHA Kaap (CTUMYI) H3MEHSIET CMBICI MTPEAbIIyIIIe-
ro. B ncuxodusnonorun 31o 03Ha4aeT, 4To 1Mocie MpeabsIBICHNUS 3HAUUMOI0 CTUMYJIa
NCcUX0(U3HOIOTHYECKOE COCTOSIHUE HCTIBITYEMOTO B OJrpKaiiiiiee BpeMst He BO3BPAIaeTCst
B IIPEbLIYIIEE COCTOSIHUE, YTO U IIOATBEPIKAACTCS B PSIZIE UCCIIEAOBAHUM, IPOBEACHHBIX
TexHojorueit Buoponzobpaxkenus (Minkin&Myasnikova&Nikolaenko, 2019). Takum
00pa3om, aHaJIN3 NCUXO0(PU3NOIOTMUECKOr0 OTKIIMKA HA CTUMYJI CJIEyeT pacCMaTpUBAaTh
He Kak eInHnYHOe uaeanabHoe sBiacHue (Tao&Tan, ed. 2009; Giannakakis et al., 2019),
a Kak IPOoLEeCcC, B3aUMOCBSI3aHHBIN ¢ BHYTPEHHUMH XPOHOOHOJIIOTHYECKUMHI PUTMAMH,
MOCTOSIHHO MPOTEKAIOINMH B OpraHU3Me YeJIOBEKa, M BHEIIHUMHU CTUMYJIAMHU C Y4ETOM
WX CMBICIIOBOH M mHpOpMaIMoHHON Harpy3ku. B padorax (Minkin&Mysnikova, 2017;
Minkin&Myasnikova&Nikolaenko, 2018) ObII0 JOKa3aHO, YTO HE TOJIBKO HOBBIH CTH-
MYJI MOXET M3MEHHUTBH CMBICIT TPEJBIAYIIET0, HO U MPEAbLTYIHNA CTUMYI ONPEAeIsIeT
HanpaBJieHUE W BEIWYMHY M3MEHEHUS CIEAYIOIIETO 32 HUM MCUXO(PHU3HOIOTHYECKOTO



OnpedeneHue ncuxoghusuonozudeckoll peakyuu Ha MHO20(haKmMOPHbIe CMUMYIbI... 51
T

OTBETA, TAK KaK BCE MCUXO(U3NOIIOTHIESCKUE PEaKIINK TPEICTABIISIIOT COOOW pa3MyHbIe
OTKJIOHEHHUSI OT MHTErPAILHOTO LIeHTpa Nicuxodusronoruueckoro cocrosaus (IDC).
To ectp, [IOP Ha cTMyn cienyeT OLeHHBATh HE IO €AMHUYHOMY OTKIIMKY, a MO H3-
MEHEHHIO aMIUTUTY/I5I 3a iepro mMeHeHus [1OC. B TexHomorun BUOpon300paKeHsI
KoJieOaHUsl ICUXO(PHU3HOIOTHYECKOTO cOoCTOsIHUA (P) OTHOCHTENBHO LEHTPa Macc MoJ
JIeCTBHEM CTUMYJIOB U3MEPSIOT B BU/I€ BPEMEHHOM MM MH()OPMAIIMOHHO-IHEPreTHYe-
CKOM 3aBUCHUMOCTEH, UICaIbHBINA BUJI KOTOPBIX YCIOBHO MPEJCTABICH HAa pUCYHKaX | u 2.
[IporpaMmbl BHOpOM300paskeHHst TIEpBOro U BToporo mokonenus (MunkuH, 20210)
AQHAIM3UPOBAIN PEAKLUIO Ha CTUMYJIbI IPH IPUHSTBHIX B COBPEMEHHON NCHX0(U3N0I0-
MM MHTEpBajJax MEXIy CTUMYJIaMH, HO aJlallTUBHAs MPOrpaMMa TPEThEro MOKOJISHUs
VibraNLP (Munkna&Hukonaenko, 2020), orpenenstornias mpoQuiIs MHOKECTBEHHOTO
nnremiexkra (MW) npu npensapurensHoM TecTupoBanun (Munkna&Hukonaenko, 2017),
103BOJISIET IPOBOJAUTH IICUXO(U3HOIOTNUECKUE UCCIIEIOBAHNS B PA3IMUHBIX BPEMEHHBIX
JMaria3oHax, 4To TaK >Ke JOJDKHO OBITh YUTEHO IPH pa3paboTKe MaTeMaTHYeCKOro aria-
para perucTpanny ncuxo(pu3HoI0rHIeCKON PEaKLUH.

Lenbto maHHON pabOTHI SIBJISIETCS pa3pabOTKa U MOJU(PUKAIIUS MATEMATHUYESCKOTO
U CTUMYJIBHOTO QJIFOPUTMA, YUUTHIBAIOLIETO Pa3JI0KECHUE XapaKTEPUCTHUK JINYHOCTH Ha
HE3aBHCHMBIE COCTABIISIONINE Ha CTA UM MPEABAPUTEIBHOIO TECTHPOBAHUS aJalTHB-
HOM MPOTrpaMMOi, BKITIOUYAIOIIEH HEHTpaIbHbIE BOMPOCH U CTUMYJIBI C TTOCIIEAYIOIIUM
CpaBHEHHEM € ICUXO(U3NOJIOTHYECKOH peakneil Ha MHOTO(AaKTOPHBIE CTUMYJIBI IS
TTOTyYeHHST 3HAYUMOM OaITbHOH OTleHKH nccieayemoro gakropa (bOND) onpenensemoit
0 MIPEAPACIIONIOKEHHOCTH UCIIBITYEMOTO K MPEAbSBISIEMbIM CTUMYJIaM.

MaTepuansi u Metop

Bbruto nposeneno uccnepoBanue 20 yenosek (10 myxuud u 10 KeHIIMH, BO3pacT
21-70 ner, eBpOMEOUAHON packl) TexHoJIOoTHEeH BUOpou3odpaxenns (Munkus, 2007;
2020) nporpammoit VibraNLP (Munkun&Hukonaenko, 2020) npu HacTpoiikax 1o
YMOJIYaHHIO.

Pacuer ouenku [IDOP Ha mapHble CTUMYJIBI M IPEIPACHOIOKEHHOCT K HCCIIELye-
MOMY (aKTOpy OCYIIECTBIIIICS MO CIeIyomuM Gopmyiam:

1. MI+, F+ nnst unTerpansHoi (co3HarensHas + 6ecco3natenbhas) [IOP (ocHoBHOM
pe3yIbTaT)

MI+ npusenennas cymmapsast [IOP na ctumynst MU (cymMma CHHHX CTOJIOHMKOB,
JIeJICHHAs! Ha CYMMY CHHMX M KPacHBIX CTOJIOUKOB).

6

> Ml

Ml+=——"32A——

.

> (Ml +F))
1

['ne: MI+ nokaseiBaet cooTHolIeHHe nHTErpasibHOM [1DOP Ha ctumynet MU k o6mieit [1OP
BO BpEMsI TECTUPOBAHMSI;
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F+ — npuBenennas cymmapsast [IOP na ctumynst MU (cymMma cHHUX CTOJIOMKOB,
JIeNIeHHasl Ha CyMMY CHHHX M KPAacHBIX CTOJIOWKOB).

>F
> (M1, +F )

I'ne: F+ nokaseiBaeT cooTHOIIeHUE HHTErpaiibHOM [IDP Ha cTumyib @akTopa K 00-
nieit [1OP Bo BpeMs TecTupoBaHus.

F+ =

Kpurepuit mpoxoxaeHus tecra:
(MI+) — (F+)> 0 NDI

Y HCIBITYEMOTO HET MPEPACIION0KEHHOCTH K UcclieayeMoMy (dakTopy (oreHka 1),
ecimm ero [IDP Ha wvetitpanbubie ctuMmyasl MU 6omnbiie, ueM [IDP ot ctumynoB ®ak-
TOpa. B MpoTUBONONOKHOM CiTydae OILICHKA MPEAPACIIONIOKEHHOCTH K UCCICAYEMOMY
(akTopy pasHa 0.

2. MI(3), F(3) ons unterpampHOii (co3HaTenbHas + 6ecco3narenbhas) [IOP (ocHoBHOM
pe3yJbTar).

MI(3) — npuenennas cymmapuas [IOP na 3HaunMeie ctumynsl MU nns Tpex
MaKCUMaJIbHBIX peakiuil Ha ctumyibl MU (cymma 3 MakCMMaJIbHBIX CHHHX CTOJIOU-
KOB, JIeJIeHHas Ha CyMMY 3 MaKCHMAaJIbHBIX CHHUX CTOJIOMKOB M COOTBETCTBYIOIINX UM
KpPacCHBIX CTOJIOMKOB).

> M,

MI(3) = ——2

Y (MI +F))

['ne: MI(3) nokassiBaeT cooTHoLIeHHE HHTErpaabHOi [IDP Ha 3Haunmble ctumynsl MU
K obmreit [IOP Bo Bpems TecTHpOBaHMS.

F(3) — nmpuBenennas cymmapnas [IOP na 3Haunmsbie ctumyssl akropa s Tpex
MaKCHUMaJIbHBIX peakiuil Ha cTuMyJibl PakTopa (CymMMa 3 CHHHX CTOJIOMKOB, COOT-
BETCTBYIOUIMX MaKCUMaJIbHBIM KPACHBIM, JIEJIEHHAsI HA CyMMY 3 MaKCUMaJIbHBIX CHHHX
CTOJIOMKOB 1 COOTBETCTBYIOIIMX UM KPACHBIX CTOJIOMKOB).

SF
F(3) =

S(MI_+F,)

Kpurepuit mpoxoxaeHus tecra:
MI(3) — F(3) > 0 NDI
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Y HCIIBITYeMOTO HET MPEePacIoiIoKEeHHOCTH K UcciieyeMoMy (aktopy (oreHka 1),
eciu ero I1OP na 3 Begymux crumyna MU Gomsire, uem [IOP oT cooTBeTCTBYIOMUX
ctuMynoB PakTopa. B mpoTUBOMONOKHOM cllydae OLEHKa MPEeApacloloKeHHOCTH
K uccienxyemomy akropy pasua 0.

3. MI + (IE), F + (IE) pacuer naHHOTO TapaMeTpa aHAJIOTHYCH PACUCETy MPEIbI-
nymero napamerpa MI(3), F(3) Tonpko BenmndrHa MCUX0(QHU3NOIOTHIECKON peakiuu
CyMMHpYETCsl IO BCeM 6-TH He3aBUCUMBIM mapaM MU u 6-Tu MHOroQakTOpHBIM
CTUMYJIIaM.

VY HCHBITYeMOro HeT MPeApacIookKeHHOCTH K uccieryeMomy gakropy (oueHka 1),
ecim ero cymmapaas [1OP Ha Bce 6 ctumynoB MU Gonbiie, uem cymmapras [1OP Ha
aHaJIOTUYHbIe cTUMYJBI DakTopa.

4. MI(3IE), F(3IE) nyist ctumysioB 6eccosnarenbHol [IOP (tabmuipt — Pesyinbrar IE,
OCHOBHO# pe3ynbTar).

MIIE) — npuseaennast 0ecco3natenbhast [IOP Ha 3 3HaunMmbix crumyiia MU
(cymMMa cHHUX CTOJOWKOB, JIEJICHHAS HA CYMMY CHHHX W KPacHBIX CTOJOMKOB Oec-
CO3HATENLHON peaKiyn).

ZﬁlMl(lE)i
MI(IE) = —
> (MI(IE), +F(IE),)

I'ne: MI(IE) mokassiBaet cootHomenue narerpanbHoi [IOP Ha 3 3HaunMbIx ctumyast MU
K o0meit [1DOP Bo Bpemst TecTHpOBaHMSI.

F(3IE) — npuBeaennas cymmapnas [1OP Ha 3HaunmMble ctuMysl Daktopa uis Tpex
MaKCUMaJIbHBIX peakuuil Ha cTuMyJibl Pakropa (cymMma 3 CHHUX CTOJIOMKOB, COOT-
BETCTBYIOIIMX MaKCHMAJIbHBIM KPACHBIM, JIEIEHHAsI HA CyMMY 3 MaKCHUMaJIbHBIX CHHUX
CTOJIOMKOB M COOTBETCTBYIOLIMX UM KPACHBIX CTOJIOMKOB).

zelF(lE)i
F(IE) = !

i(MI(IE)i+F(IE)i)

Kpurepuit mpoxoxaeHus tecra:

MI(IE) — F(IE) > 0 NDI

Y UCTIBITYeMOTO HET MPEIPACIIONOKEHHOCTH K HecaeayeMoMy dakTopy (omenka 1),
eciu ero OeccosHarenbHas [IOP na crumynsr MU Gonbiie, yem [1OP Ha cTumyisl
®dakTopa.
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MI(IE) — F(IE) < 0
F(U) - F(S) > 0 NDI

VY HCIIBITYeMOT0 HET MPEPACTIONOKEHHOCTH K HcclieayeMoMy (akTopy (orenka 1),
eciu ero Oecco3natenbHast [IOP na HesHaunmble ctumyisl @aktopa Gonbiie, yem [1OP
Ha 3HaYMMble cTUMyJbl Pakropa.

5. F(U), F(S) nns crumynoB 6ecco3natenbHoil [IDP (Ttabmumnsr — Pesynbrar IE,
OCHOBHOI1 pe3yJbTar).

F(U) — npuBenennas cymmapsas 6ecco3HaTeNnbHasl peakiuus Ha 3 He3HAYUMBIX
(haKTOPHBIX CTUMYJIA.

iF(IE)u
FU)=2~———

Y F(IE),

I'ne: F(U) — moka3bIBaeT CyMMapHYIO PEaKLUIO0 Ha HE3HAUMMBbIe CTUMYJIBI (pakTopa.
3HaYMMOCTh CTUMYJIOB (pakTOpa omnpeaensercs o 6ecco3HaTeNbHON peakuuu Ha
ctumyJisl MU.

F(S) — npuBenennas cymmapHast Oecco3HaTesIbHasl peakuus Ha 3 3HaYMMBIX (ak-
TOPHBIX CTHUMYJIA.

iF(IE)S
F)=5——
> F(IE),

I'me: F(S) — moxa3piBacT CyMMapHYIO PEaKIIHI0 Ha 3HAYUMBIC CTHMYJBI (paKTopa.
3HaYUMOCTh CTUMYIIOB (PaKTOpa OMpeAesieTcs M0 0ECCO3HATENBHON peaKkiui Ha
cTumyisl MU.

Kpurepuit npoxoxaeHus Tecra:
F(U) - F(S)> 0 NDI

Y HCIBITYEMOTO HET MPEPACIIONOKEHHOCTH K UcclieayeMoMy (akTopy (oreHka 1),
eciu ero Oecco3natenbHast [IOP na HesHaunmble ctumyibsl @aktopa Gonbiie, yem [1OP
Ha 3HAYMMbIC CTUMYJIbL d)aKTopa.

Bricokast ayBcTBUTENEHOCTD [IDP HenbITyeMOro K He3HAYMMBIM CTUMYJIaM (pakTopa
CBUJICTEILCTBYET 00 OTCYTCTBUU 3aBUCUMOCTH OT DakTopa.

Takum 00pa3oM OmpeaessitoTcs 5 HE3aBUCUMBIX OIICHOK TPEAPacIIONOKEHHOCTH
HCIBITYEMOTO K UcclieyeMoMy (akTopy.

OCHOBHBIM PE3yJILTATOM TICUXO(MU3HOIOTHIESCKOTO TeCTHPOBaHUS sBisieTcss BOND
MIPEPACIIOIOKEHHOCTH HCITBITYEMOTO K HCCIIeAyeMOMY (haKTOpy, BKIFOYAIOIIAs CYMMY
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BCEX 5 HE3aBHCUMBIX OLICHOK, Ka)K/1asi U3 KOTOPBIX JaeT | 6ai npu OTCYTCTBUU Mpel-
PAacIoI0KEHHOCTH UCTIBITYEMOT0 K uccienyeMomy (aktopy i 0 mpy HaIW4UU TaKoH
IIPEIPaCIIONIOKECHHOCTH. TakuM 00pa3oM, IOJIHOE OTCYTCTBUE MIPEAPACIIONOKEHHOCTH
K uccieryeMoMy (hakropy oLieHHBaeTcs B 5 6ajioB, a MOJIHAs 3aBUCUMOCTD HCIIBITYe-
MOTO0 0T (haKTOpa JacT HyJIEBYIO OLICHKY.

Pesynbrathl uccnegoBaHum

OnwucaHHBIA METO ICUXO(HU3HOIOTHYECKOTO TECTUPOBAHUS OCHOBAH Ha TOTyYeHUHT
€IMHOM OIIEHKH MTAPHOTO CTHMYJIa, ipudeM B padote (Minkin&Myasnikova&Nikolaenko)
OBLI0 MOKA3aHO, YTO HE 00513aTEIbHO HCIOIb30BaTh ONMO3UIIMOHHbIE CTUMYJIbI B Tape. O0-
paTHOE HaNpaBJIeHNE IBIKEHUSI M PETYISIIMOHHbBIE KoJeOaHus oTHOCHTeNbHO eHTpa [IdC
MIPOUCXOJIAT KaK TP TOCIET0BATEIHLHOM IPEIbSIBICHIH OIMO3UIMOHHBIX, TaK U HE
OIIO3UIIMOHHBIX CTUMYJIOB IPH NOACTPOMKE puTMa Mo3roBoil aktuHoctu rox [IIBC.
Wneanbhas xaptuHa peakuun [1OC Ha mapHbIil cTUMYJ, 0TOOpa’keHHAsi BO BPEMEHHBIX
KOOpAMHATAX U HHPOPMALMOHHO-HEPIe€THIECKHUX OCSX, IPEICTABICHA HA PUCYHKE 1.

Puc. 1. MdeanbHasi [NOP Ha cmumyiribi, omobpaxeHHasi o epemMeHHoU ocu (a)
U 8 UHGhOpMayUOHHO-9HEPeemuYecKux ocsix (6).

T1 — momeHm Havana npedbseneHusi Nepeo2o cmumyna, T2 — MOMeHm Hadana npedbsieneHus
emopozo cmumyna, T3 — MoMeHm Hadana npedbsieneHusi mpemse2o cmumyna, 10, EO — koopdu-
Hamb! yeHmpa M®C, omHocumenbHO KOmopoeo rpoucxodsim konebaHus mekyuezo MNC

Heckonbko pasznununas ammiantyna usMeHenus I1DPC nns mepBoro m BTOPOro
nepuoga (puc. 1) xapakTepu3yeT pa3iIHuHyl0 NCUXO(PHU3NOIOTHYECKYIO PEAKIIHIO
HCIIBITYEMOT'0 Ha NpeabsBisiemble cTuMyibl. Koneuno, peansnoe usmenenue [1OC
IIPOUCXOIUT HE CTOJIb POBHO KaK Ha IIPEJICTaBIEHHOM HiealbHOM pucyHke 1. Ha pu-
cyske 2 npencrasieHo usmenenne [1OC, nsmepennoe nporpammoii VibraNLP B Tex
e OCSIX MPHU PeaJbHOM MPOXO0KIEHUN TECTUPOBAHUS 24 CTUMYJIBHBIM OIIPOCHUKOM
LOf15.1dq ¢ IIIIBC 15 cekynxa.

JUis Kiaccu4ecKux Croco00B NMCHUXO(U3MOIOIUYECKOTO0 TECTUPOBAHUSA CO 3HA-
yutenabHeiM [IIIBC napHas peakuus pacCUUTHIBANIACH KAK Pa3HOCTh MEXIY HEPBOM
1 BTOpoi peakuueil Ha ctumynbl (MunknHn& Hukonaenko, 2017), Tak kak HanpaBieHUs
n3meHenus [1OC npu nepBoM B BTOPOM CTHMYJIE B OCHOBHOM OBUIH MPOTHBOIIOJIOXK-
HBEIMH. B 3TOM citydgae mepuon Mo3roBoit akTuBHOCTH (IIMA) GJIM30K K yABOCHHOMY
MIIBC u cocrapnsier npumepro 30 cekyna (Munkun, 2020).
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Puc. 2. PeanbHas N®P Ha cmumynbl, omobpaxeHHasi 1o epemMeHHoU ocu (a)
U 8 UHGhOpMayUOHHO-3HEpeemuYecKux ocsix (6). Pedynsmam ebigoda N®C ¢padina
M npoepammer VibraNLP npu mecmuposaHuu onpocHukom LOf15.1dq

B pabore, npencraBnenHo# Ha nanHoi koHpepenuuu (Munkun, 2021a), Obu10
MOKa3aHo, YTO B OOJIBIIMHCTBE CIIyyaeB YMEHbBLICHUE MEPHO/IA TIPEABSIBICHUS TEX Ke
CTUMYJIOB MPUBOAUT K noBbImeHUI0 [IMA, Tak Kak co3HaHUE HE CIpaBisieTcsi ¢ 00-
paboTKoii mocTynaronel HHPpOPMAaIHH U IepenaeT 4acTh QYHKIUN 110 aHATU3Y CTH-
MyJI0B Oecco3HaTeabHBIM (U3H0IOrnuecKuM npoueccaM. Ecnu yBennunaercs [IMA,
a [IIIBC mexay npeabsBiseMbIMU CTUMYJAMU YMEHbIIAETCS, TO 3TO €CTECTBEHHO
MPHUBOAMT K TOMY, YTO IPHU PETyNIANUOHHBIX Kosiebanusax [1PC Ha oTkiIoHEeHHE B O/~
HOM HallpaBJICHUH OT LIEHTPa MPUXOJAUTCS HECKOJIbKO cTUMYJI0B. Jaxke eciiu [IMA nHe
YBEJINYHUBAETCS, & UyTh YMEHBIIIAETCSI, OH BCE PABHO HE MOXKET JOTHATh YMEHBIICHHBIN
MIBC u na ogun nonynepuo naMenenus [1OC npuxoauTcss HECKOJIBKO CTUMYJIOB.
CxemaTnyHas KapTHHA U3MEHEHHSI MO3IOBOI aKTUBHOCTH JJIsl HECKOJIBKUX CTUMYJIOB
TIPY CMEIICHUH ITporiecca 00paboTKH OT CO3HAHMS K 0€CCO3HATEIIFHOMY ITPEICTaBIcHA
Ha pUCYHKeE 3.

Puc. 3. Cxemamu4Has lNNM®P Ha cmumyribl, omobpaxeHHasi no spemeHHol ocu (a)
U 8 UHGhOpMaUUOHHO-3HEpeemuYecKux ocsix (6).

T1 — momeHm Ha4yana rpedbsisreHuUs nepgoeo cmumyna, T2 — MOMeHm Hadyarna npedbseneHuUs 8mo-
pozo cmumyna, T3 — MomeHm Hadana npedbseneHus mpemse2o cmumyna, 10, EO — koopduHamsl
ueHmpa N®C, omHocumernbHO Komopo2o rnpoucxodsim konebaHusi mekyweao NPC

B ciyyae nepenoca 00paboTku MHGOPMAIMK CTHMYJa OT CO3HaHHs K Oeccos-
HATEIFHOMY Ha OJIMH IIEperaj] W3MEHEHHUS MO3TOBOM aKTUBHOCTH OT MHHHMYyMa
K MAaKCUMyMYy (HJIM OT MaKCUMyMa K MUHUMYMY ) IPUXOJUTCS HECKOJIBKO CTUMYJIOB,
KaK [0Ka3aHo Ha PUCYHKE 3.
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Peanvhas xapTuHa nepenayn (QYHKIMH OT CO3HAHUS K O0E€CCO3HATEIHLHOMY IMpHU
n3meHeHnu [1OC 61M3KOM K CHHYCOUAaTbHOMY MPHUBEICHA Ha PUCYHKE 4 J1JIs1 yMEHbB-
merHoro [ITIBC oTHOCUTENBHO BO3MOXXHOCTEH CO3HATEIHLHOW 00pabOTKH.

a 6

Puc. 4. Tunosas lNM®P Ha cmumyrnsbl, omobpaxeHHast Mo epemeHHou ocu (a)
U 8 UHGbhOpMayUOHHO-3Hepaemu4ecKux ocsix (6) rnpu nepeHoce co3HamesibHoU o6pabomku
Ha 6eccosHamerbHbIe MPOUECChI.

T1 — MomeHm Havana rnpedbsierieHus1 nepgo2o cmumyna, T2 — MOMeHm Hadana rnpedbssneHusi
emopozo cmumyrna, T3 — MoMeHm Hadana rpedbsgneHusi mpemse2o cmumyna, 10, EO — koopdu-
Hambil yeHmpa [N®C, omHocumenbHO KOmMopoeo npoucxodsim konebaHus mekyu,eeo [1OC

[Momywaercs, 4To AJIs TAKOTO MCUXO(PH3UOIOTUIECKOTO COCTOSIHUSA (C TIepeKocoM 00pa-
OOTKH B CTOPOHY 0€CCO3HATEIHHBIX (PH3MOIOTHUECKIX ITPOIIECCOB) IIEPECTACT MPABUITHHO
paboTtath OOBIMHO UCTIONB3YEMbIH AU((epeHIMaTbHBIA AITOPUTM OLIEHKU HAPHBIX CTUMY-
noB (Munkua&Hukonaenko, 2017; Minkin&Myasnikova&Nikolaenko, 2019) u ero Tpe0Oy-
eTcs 3aMEHHUTh Ha CYMMapHYIO OLIeHKY Mojysieit m3MeHenus [1PC 1y1st mapHbIX CTUMYJIIOB.
Ckopee Bcero, IMEHHO 3TUM BbI3BaHO yMeHbIeHHe bOU® npu yMeHbIIEHUN BpeMEHH
MIPEIbSBIICHNAST CTUMYJIOB € 15 1o 5 cexyHn, mokasanHoe B pabote (MmuukuH, 2021a).
Ha pucynke 5 npeacrasnena rucrorpamma bOWU® nomyyeHHast pa3MuHBIME allTOPUT-
MaMH: BBIYUTAHUEM MTAPHBIX CTUMYJIOB (@) 1 CJIOKEHUEM MOJTyJIeH MapHBIX CTUMYJIOB (0).

a 6

Puc. 5. 3asucumocme NMMA u BOU® (npu pa3nuyHbIX anzopummuyecKux pacdemax rnapHbix
cmumynos) om lNMBC (5,10,15 c) npu cmapme cmumysnos npozpammel ¢ Min [1®C nipu
hukcuposaHHbIX rpoepamMmHbix Hacmpolkax N = 25. flesas eepmukanbHasi ocb — [TMA,
npasas eepmukarbHasi ocb — bON® (Score)
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Pe3ynbraTsl, npuBeeHHBIE HA PUCYHKE 5, MOKA3bIBAIOT, YTO 3aBUCUMOCT BOND
ot [II1BC HOCHUT NPOTUBOIIOIOKHBIN XapakTep npu AuddepeHInarTsHOM 1 CyMMapHOM
aNITOpUTME pacueTa MmapHeIX cTUMYJ0B. MakcumanbHast BOU® = 4,6 pu TpagunmoHHOM
i hepeHIaIEHOM AITOPUTME pacueTa MapHbIX CTUMYJIOB (PUC. 5a) COOTBETCTBYET MaK-
cumanbHoMy [ITIBC (15 ¢) uTo cooTBeTCTBYET paHee H3BECTHBIM pe3yabraram (MHUHKHH,
2020). Oanaxo npu ymensinernu [IIBC g0 5 u 10 cexynn auddepeHuansHbiil anro-
PUTM pacyeTa repecTaeT MPaBUIbHO paboTaTh, YTO MPUBOAUT K yMeHbIIeHni0o bOND.

B mpoTHBOIOIOKHOCTE TPAAULXOHHOMY AU(QepeHInaIbHOMY alroOpuTMy pac-
yera [IOP Ha mapHble CTUMYJIBI CyMMapHBIH alTOPUTM IOKa3bIBaeT O0siee BHICOKYIO
(a 3HAUUT MPaBUIbHYIO) OaJIbHYIO OLIGHKY peakuuu (Toxe 4,6) Ha MmapHble CTHMYJIbI
npu muaumansaoM [ITIBC.

OG6cyxaeHue NomnyYeHHbIX pe3ynLTaToB

W3BecTHbIii poccuiickuil KHHOpeHCcEP U TeopeTHK kunemarorpaduu Jles Kynermos
yYTBEPIKJAJI, YTO MOHTaXX — 3TO ocHoBa kuHematorpaduu (Kymemos, 1929). Cnycrs
MIOYTH CTO JIET MHE CTaJI0 OYEBUIHBIM, YTO MOHTAX TAKXKe SIBIISIETCS] OJJHOM M3 OCHOB IICH-
XO(HU3NOIOTHYECKOTO TECTUPOBAHUS U, KaK IMOKA3bIBAIOT PE3yIbTaThI ATOH cTaThi, [IOP
Ha NpeabsBIsIEMble CTUMYJIbI B 3HAUUTEILHON MEpEe 3aBUCUT OT MOCIEAOBATEIBHOCTH
CTUMYJIOB M JUIMTEJILHOCTH UX MpeabsaBiaeHns. CTOUT OTMETHUTh, UTO ¢ HAyYHON TOUYKH
3peHus KuHeMaTorpad 1 ICHX0o(PH3NOIOTHS PEIIa0T OM3KHE 3a1aun. 3aadeii KHHeMa-
Torpada SBISETCS N3MEHEHNE TICUXOPU3HOIOTHIECKOTO COCTOSHUS ayTMTOPUH 32 CUET
BU3YAIIbHBIX U ayJJHO CTUMYJIOB, ITpuueM, yeM OoJbliee namenenue [IOC myOmuku npo-
UCXOAMT B mponecce GpubMa u yeM oombiie [IOC myOnuky BHavyase 1 B KoHIe Guibma
pa3IMyaroTcs, TeM OoJbIiee BIMSHUE (PIITEM OKa3bIBACT HA ayJUTOPUIO M TeM OOJIbIIe
OKa3bIBAIOTCS KaccoBbIe cOOphl. KnHeMaTorpad sSBHO omnepekaeT NMCUXO(HU3HOIOTHIO
B CBOEM pa3BUTHH, JIydllIne (PUIbMbI IMEIOT COTHH MHJUIMOHOB TIPOCMOTPOB, TIOATOMY
1 pa3padOTKa CTUMYJIBHOTO PsA/la B COBPEMEHHOM KHHEMaTorpage 3HaYUTEIBHO IIPEBOC-
XOIWT COBPEMEHHBIE MCUXO0()HU3NOIOTHYECKIE TECTUPOBAHUSI.

3amadeil mpakTHYECKH JIFOO0TO TICHXO(H3UOIOTHIECKOTO TECTUPOBAHUS C MPEb-
SIBIEHHEM CTHMYJIOB SIBJISIETCS pa3/ieNieHe JUYHOCTH UCTIBITYEMOTO Ha COCTABIISIOLINE
xapakrepuctuku (Huxomaenko, 2020), npuueM uaeaibHbIe CTUMYJIBI PaCKIIaAbIBAIOT
JUYHOCTH Ha HE3aBUCUMBIE COCTABJISIONINE aHAJIOTUYHO TOMY KaK ONTHYECKas MpH-
3Ma pasyaraer OeJblii CBeT Ha pa3IMYHbIe [IBETOBBIE CIIEKTPHI. YeM mpaBuiIbHEE OO0~
OpaHbI CTUMYJIBI, TEM SIBCTBEHHEW OyeT PeaKiys UCIBITYEeMbIX, ONITUMAIbHAS 3a/1a4a
TECTUPOBAHUS PaA3JIOKUTh XapaKTEPUCTUKH JIMYHOCTH HA MUHUMAaJIbHOE KOJIMYECTBO
HE3aBUCHUMBIX COCTABISIOMINX, OXBATHIBAIOIINX BCE CBOWCTBA TNYHOCTH. Kak B TeXHMKE
CIIEKTPANTLHBIA aHAJIN3 TTO3BOJIET BRIIBUTEH MelTbUaiIiee coaep kanne JIF000H MpruMecH,
TaK U B ICUXO(HU3NOJIOTUH MPABIIIBHO MMOA00paHHBIE MHOTO(DAKTOPHBIE CTUMYJIBI T10-
3BOJISIFOT BBISIBUTH MENIbYANIIYIO MMATOJIOTHIO CO3HAHMS M OECCO3HATENBHOTO, TH00bIE
MIPEIpacIIOIOKEHHOCTH M CKIIOHHOCTH XapakTepa uenoBeka. [lcuxodusmnonorunueckne
3aKOHBI CTOJIb K€ OOBEKTHBHBL, KaK U (U3UIECKUE, EIMHCTBEHHBIM OTIUYNEM SBIISETCS
TO, YTO HAJO COBMECTHO PacCMaTpHBaTh MPOLECCHl CO3HAHUSA M OECCO3HATENBHOTO,
a He 3aMBIKaThCs Ha Ka)KJIOM U3 HUX B OTAEIBHOCTH. T0, 4TO MPOLIECCHl CO3HATENBHOM
00paboTku nHpOpMAIMKA MOTYT OBITh HeMUHEHHBIME (Penrouse, 1994) He uckogaeT
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nX (QU3NIECKYI0 IPUPOAY U HE MPEISTCTBYET UX (hU3nueckoil o0paboTke, Tak paboTaeT
mo0as HeliponHasi ceTh (HoBocerbies, 1978). becco3narenbHbie mpoliecchbl 00padoTKu
nH(pOpMAaIUH, CKOPEe BCETO, MOTYT OBITh KaK JHMHEWHBIC, TAK U HEIMHEHHBIC WA WH-
TyuTHBHBIE. 1 XOTS 10 cO31aHMs CTAaHAAPTHBIX CTUMYJIbHBIX MHOTO()AKTOPHBIX IIPU3M,
OJIHO3HAYHO PacKJIabIBAIOLINX JJUYHOCTh HA CIIEKTP, €II€ AaJeK0, HO 3TO HE O3HAYAET,
YTO MpeJylaraeMblil IyTh SIBJISIETCS HEMPAaBUIBHBIM.

HNMenHO paccMoTpeHne AMHAMHYECKHUX PEAKIMi CO3HAHMS M 0eCCO3HATENbHOTO
JOJDKHO IPUBECTH K JIydlleMy MOHMMaHHIO0 JUYHOCTH. HeoOxoaumo mposeneHue
MacCOBBIX HCCJENOBAHMM C perucrpanueidl AMHAMHUYECKUX 3aBHCUMOCTEN CO3Ha-
TENBHON U OeccOo3HATEIbHON peakuy Ha CTUMYJBI. TONBKO KOMIJIEKCHBIN MOAX0[
MOXKET 00eCTIeunTh TTOHMMaHUE CTaTUCTHYECKUX 3aKOHOMEPHOCTEH N 00BEKTUBHBIX
COCTABJISIOIINX JTMYHOCTH YesoBeKa. OTHeNbHOE U3MEPEHHE ICUX0(PU3N0IOTNIECKUX
napaMeTpoB, peobiagaroiiee B mcuxodusnonoruu B Hactosee Bpems (Tao&Tan, ed.,
2009; Zhou et al., 2011; Giannakakis et al., 2019), He crtocoOCTBYeT TOHUMAHHIO OOTIIUX
3aKOHOMEPHOCTEH MEXly CO3HAaHMEM M 0ecCO3HATEeNbHBIM, BBUAY OTPOMHOTO KOJIH-
4yecTBa OOPATHBIX CBSI3€H MEXIY ATUMH MPOLECCAMH.

[Ipusenennsle Ha pucyHke 5 3aBucumoctu bOU® ot [IIIBC, koneuno, HyxaaroTcs
B TOATBEPXKACHUH Ha OOJNBIIEM CTATUCTHYECKOM Marepuane. OQHaKO MOTy4YeHHBIH
pe3yabTaT SABISIETCS TOCTATOYHO WHTEPECHBIM, TaK KaK OH ITOKa3bIBA€T BO3MOXKHOCTD
nony4enust Toi ke bBOU® = 4,6 npu muanmansHoM [ITIBC =5 ¢, 9to u mpu Gonbiom
15-cexynanaom IIBC. [1pu 3TOM NpUXOAUTCS N3MEHUTD aITOPUTM pacyeTa peakliuy Ha
napHble CTUMYIBL. BeposiTHo, 310 cBsizaHo ¢ TeMm, uto npu ymenslenuu [IIBC npouncxo-
T yBenmndenne [IMA u n3mensiercss Gu3nosnorus peakiini UCTIBITYEMOTO Ha CTUMYJIBI.
[Ipoucxoour nepepacnpeneicHue (GpyHKIUH OT CO3HAHMS K OECCO3HATENBHBIM HIIU
WHTYWTHBHBIM TPOLIECCaM OLICHKH CTUMYJIOB. BO3MOKHO 4TO abCOMIOTHOE COBIa/ICHNE
MakcuMansHOi BOU®, onpenensiemoit [IOP a5t pa3HbIX alropUTMOB pacuera, SBIsSeTcs
CITy9aliHBIM SIBJICHHEM, HO TeHeHIHs u3MeHeHus BOU® ot ITIBC Bpsix mu sBisieTcst
CIy4aifHOM, TaK KaKk OHa MOJATBEP)KAACTCS M Ha 3HAUUTEIIBHO OOJIbIIEH BEIOOPKE IPH pas-
JIMYHBIX TPOrPAMMHBIX HACTPOHMKAX, XOTS M HE CTOJIb SIBHO BeIpakeHa (MuHkuH, 2021a).

[IpoBenenHoe nccieoBanne, KOHEUHO, HE OTBEYAET Ha BCE BONPOCHI, KacaroIuecs
paboTsl co3Hanusa. Ha Mo B3I, OHO TTO3BOJISIET M3MEPUTH 3aBUCUMOCTH, CBSI3bIBATO-
1Me co3HaTenbHble U Oecco3HarenbHble [IDP ¢ nuHaMUYeCKHMU XapaKTepUCTHKAMH,
BHEIIHUMHU (aKTOPaMH U OTKPBITBIMU AITOPUTMAaMU U3MEPEHUS TICUXO0()HU3HOIOTH-
YECKHUX XapaKTepUCTHK NPU 0O0BEANHEHUH HEPa3phIBHBIX BOIMPOCOB XPOHOOHOIOTUI
u ncuxodusuonoruu. [IpoBeneHre mogo0HOTO UCCIEAOBAHUS C TOMOIIBIO JIPYTHX
(PU3UOIOrNIECKUX CUTHAJIOB MOIJIO Obl JONOJIHUTH HH(POPMALHIO, TOJYUCHHYIO TEX-
HoJIOTHEH BUOPOM300pakeHUs!.

3aknrouyeHue

Heo0xoamMocTh yueTa XpOHOOHOIOTHIECKIX CUTHAJIOB M CHHXPOHHM3AINY BHETITHUX
ctumynoB k [IMA npu uzmepernu [1OP, nmokazannas B paborax (Munkna&bnaHk,
2021), noaTBepkaaeTcs pe3yabTaTaMy JaHHON paboThI.

[Toka3zaHo, 4TO KOIMYECTBO 00pabaThIBAEMON YeJIOBEKOM MH(POPMALIUK BIUSIET Ha
OpraHU3aNUI0 €¢ 00padOTKH, MPU YBEIUICHUH BXOIHOTO HHPOPMAITMOHHOTO TIOTOKA
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MPOUCXOAMT Iepeaaya yacTu GpyHKIud oOpabOTKM OT CO3HATENBHBIX Peakuii K Oec-
CO3HATeNbHBIM. JIJI CIOXKHBIX BU3yaJIbHBIX U TEKCTOBBIX CTUMYJIOB TaKOW IMpOLEcC
nepeaadn MPOUCXOAUT (Uit OOJBIIEH YaCTH HCTIBITYeMBbIX) pu ymenbineann [1TIBC
Huxke 16 cekyna. [Ipu 5ToM, CylIECTBYIOT UCHBITYEMBIE, 111 KOoTopbix nopor IITIBC
3HAYUTEIILHO HUKE U MOYKET COCTAaBJIATh BEJIMUUHY 3—5 CEKyH].

IIpuBenénuble pasnnuHble BapuaHThl pacuera IIOP ucneiTyemMoro Ha mapHsle
CTUMYJIBI B 3aBUCUMOCTH OT [IMA OTKpBIBAIOT JOMOTHUTENbHBIE BO3MOYKHOCTH TPaK-
THYECKOTO aHAIN3a XapaKTEPUCTHK JINYHOCTU M IPEIPACIOIOKEHHOCTH YeJIOBEKA
K uccienyemomy akropy. [IMA sBnsiercss MHHIMKATOPOM B3aUMOOTHOLICHUH MEXIY
CO3HATENBHBIMU M OECCO3HATENBHBIMU (DU3HOIOTHUECKUMH TIPOIIECCAMH TIPHU MTPOXOXKIC-
HUM TeCTHpOBaHUs. 3HaunTenbpHoe yBenuueHne [IMA ornocutensHo aoitHoro [ITIBC
CBUICTEJILCTBYET O mepenade QyHKIMKA cO3HATENbHOM 00paboTku Oecco3HATEIbHBIM
1 UHTYUTHBHBIM IIPOLIECCAM.

[TosyueHHble pe3ynbTaThl MOJATBEPKIAIOT BO3MOKHOCTh MUHUMH3AIUN BPEMEHHU
TECTUPOBAHUS (10 5 CEKyH]T Ha OAMH CTUMYJI) MPEIPACTIONI0KEHHOCTH HCITBITYEMOTO
K uccneayemMoMy (dakropy npu coxpanenn (90-95)% ToUHOCTH MONTY4YEeHUS pe3yIib-
tata (MunkuH, 2019) OTHOCHTEIBHO CTAaHIAPTHOTO BpeMeHu TecTrpoBanus ¢ [ITIBC
He MeHee 16 cekyH. [lonHoe BpeMs TeCTUPOBaHUS C MpeIbsIBIeHUEM 12 cTUMYIIOB
(6 HelTpaTbHBIX U 6 MHOTO()AKTOPHBIX) MOYKET COCTABIATH 60 CEKyHT TPH COXPAaHEHUHT
npuemieMon TouHocTH onpeaenenus bOU®.
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Annomanyus: Ilposedeno ucciedosanue GusHUs XpoHoOUOI02UYeCKUX npoyeccos (nepuooa
MO32060U AKMUBHOCMU) HA beccoznamenviyio (NCUXopU3UOIOSUYECKYIO) U CO3HAMENbHYIO PeaK-
YUIO UCTILIMYEMBIX NPU NPEOBAGLCHUU NEPUOOUHECKUX BHEUUHUX CIMUMYIO8 C NOMOWbIO MEXHOIO02UU
subpousobpasicenus. Iloxazano, umo cosHamenvbHas u 6€CCO3HAMENbHASA PEaKyus UCHbITNYeMblX HA
npeovasiaemvle CIMUMYIbL CYUECTNBEHHO PA3IUYAemcs: 8 NPOMUEONON0ICHbIE MOMEHMbL MO32060U
axkmusnocmu (Npu yeeauyeHuu 1 yMeHbUeHUY MO32080t AKMUGHOCMU). Yemanosnena o6pamnas 3a-
BUCUMOCITb MEHCOY NEPUOIOM MO320801 AKMUBHOCU U NEPUOOOM NPEOBAGLEHUS GHEUHUX CINUMYILO08
6 duanasore om 18 0o 5 cexyno. [Iposedenvl cpagnumenvhvle NCUXOYUIUOIOUYECKUE MECUPOBAHUS
ucnvimyemvix paziuuHoimu onpochuxamu npozpammel VibraNLP u noryuensr 3asucumocmu mesrcoy
uccaedyembiMu aKkmopamu u npoSpaMMHbIMU Hacmpoukamu (nepuooom npedvagieHUs: GHEUHUX
CMUMYI08, MOMEHINOM CIAPMA NPeOBbAGNEHUS. CIUMYNIO08 OMHOCUMENbHO NePUood MO320801 aKmue-
nocmu). Ilpusedenvi peyibmamol, ROOMEEPIHCOAIOUUE GbIOGUHYMYIO 2UNOME3Y 06 U3MEHUUBOCIU
CO3HAMENbHOU U OECCO3HAMENLHOU PeaKyu UCNBIMYeM020 HA CIUMYIL 6 3A6UCUMOCHIL OM MO32060U
axmusnocmu. IIpednodicen cnocod cuHxXpoHu3ayuL NPeOvsELeHUs. CIUMYI08 K XPOHOOUOLO2UYECKUM
napamempam, no360AOUUL MUHUMUSUPOBATING PASHUYY 8 PeAKYUAX Uel08eKd, 6bI36AHHYIO Nepuo-
OUYecKUMU USMEHEHUAMU PUUOIOSUYECKUX NAPAMETNPOS.

Knrouegwie cnosa: subpousodpadicenue, ncuxopuzuonous, 20Meocmas, 20MeoKuHe3, XxpoHoouono-
eust, ncuxogusuonocuueckoe cocmosanue, IIOC, IIOP, cmumyn, nepuod moszeoeoti akmusHocmu, IIMA,
VibraNLP.

Psychophysiology and Homeokinesis. Synchronization
of Stimuli Presentation to Chronobiological Processes
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1Elsys Corp, St. Petersburg, Russia,
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Abstract: The study of chronobiological processes influence (the period of brain activity) on
unconscious (psychophysiological) and conscious responses of subjects during periodic external
stimuli presentation using the vibraimage technology was carried out. Shown that conscious and
unconscious responses of subjects to presented stimuli differ significantly at opposite moments
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of brain activity (increase and decrease in brain activity). Inverse dependence was established
between the period of brain activity and the period of external stimuli presentation in the range
from 18 to 5 seconds. Comparative psychophysiological tests of subjects were carried out with
various questionnaires of VibraNLP program and the dependences between the studied factors
and program settings (period of external stimuli presentation, the moment of presentation stimuli
start relative to the period of brain activity) were obtained. Presented results confirmed the
hypothesis that the variability of subject conscious and unconscious responses to the stimulus
depends on brain activity. Proposed the method for synchronizing of stimuli presentation to
chronobiological parameters minimizing the difference in human responses caused by periodic
changes in physiological parameters.

Keywords: vibraimage, psychophysiology, homeostasis, homeokinesis, chronobiology,
psychophysiological state, PPS, PPR, stimulus, brain activity period, BAP, VibraNLP.

BBepeHune

Konnenmmm romeocrasa, ajqiocra3a 1 TOMEOKHHE3a N3YUYEeHBI B HACTOSIIEE BpeMs
JOCTaTOYHO OAPOOHO M HACUMTHIBAIOT THICSIYM UccieaoBaTenbeckux pador (HoBocens-
neB, 1978). «IlocMOTpuM Temeph Ha PETYIIAIHIO MPUX01a C PaCX0IOM B YaCTHOCTH.
MexaHnu3MOB, TOJACPKUBAIOIINX PABHOBECHE MEXAY 3THMHU ABYMS BEITUYMHAMHU
B JKHBOTHOM Telle 09€Hb MHOTO» — roBopwil MiBan MuxaiinoBnd Ce4eHOB B JTAIEKOM
1860 rogy (Ceuenos, 1953). 3nauuTensHoe BIMSHUE HA U3YYCHHUE PETYJISTOPHBIX
MEXaHN3MOB oka3anu pabotel Kimoma bepuapa (Bernard, 1865) u Yonrepa Konnona
(Cannon, 1932), npeyio)KUBIIET0 TEPMUH TOMEOCTA3 ISl OIMCAHUSI CITOCOOHOCTH Op-
TaHU3MOB TIOIICP’KUBATH TIOCTOSTHCTBO BHYTpeHHEH cpensl. HopOepTt Bunep (Wiener,
1948) BrICKa3a MPeANON0KEHUE, YTO PEryIISLUS U oIep KaHne OajaHca B OpraHu3me
o0ecrieunBaeTCs MPUHIUIIOM 00paTHO# CBsi3u. boiiee no3aHne GU3H0IOTUICCKHE HC-
CIJICZIOBaHMS TIOKA3JIH, YTO BCE IEPEMEHHBIE B OpPTraHU3ME I10IBEPIKEHBI 3aKOHOMEPHBIM
UKITMYECKUM U3MEHEHHUSIM, HalIPUMEp CYTOYHBIM U Ooliee kopoTkuM putMmam (Halberg,
1969; bnank&bnank, 2010). IIpakTndyeckn Bce U3BeCTHbIE (PH3HOJIOTHYECKUE CUTHAIIBI
MMEIOT SIBHO BBIPAYKEHHbIE BPEMEHHbIE PUTMBI, HanOoJiee U3yUYeHHbIM U3 HUX SBJISIFOTCS
PUTM cep/iia U OTAeTbHOE HallpaBlieHHe — BapruaOeIbHOCTh cepredHoro purMa (baes-
ckuid u 1ip., 2001). UccnenoBanusi, NpoBeIeHHBIE TEXHOJIOTHEH BUOPON300paskeHu s, TI0-
Ka3aJil HAJIMYKE Y YeJI0BeKa BPEMEHHOT'0 PUTMa, CBS3aHHOTO C MO3TOBOM aKTHBHOCTBIO
(Munknn&bnank, 2019), nepuoa KOTOporo onpezensercs He TOIbKO (HU3NOIOTHEH
(hyHKIIMOHUPOBAHUS OpPraHU3Ma, HO ¥ padOTOH CO3HAHMS.

Cospemennas ncuxodusuoiorus (Cacioppo, 2007; Hanunosa, 2012) ocHoBaHa Ha
PETHCTpaliN pa3IMIHBIX (pr3nosiormueckux curaaios D91, ODMI', UCC, BCP, KI'P,
AJl, OKTI', ®III" (Liu et al., 2008; Giannakakis et al., 2019; Avdeeva et al., 2020),
KOHIICHTPAIINU ONPeeNICHHBIX ()ePMEHTOB HIIH TOPMOHOB — TECTOCTEPOH, CEPOTOHHH,
KopTH30:1, anb(a-amminaza (Canli&Lesch, 2007; Minowa&Koitabashi, 2012) u moBeeH-
YECKUX peakIuii — MUMHUKa, TOHATEHOCT PEUH, MUKPOABIDKEHUS U T. 1. (Tao&Tan, ed.,
2009; Zhou et al., 2011) nmpu npeabABICHIH UCTIHITYEMOMY ONpPEIEICHHBIX CTUMYJIOB.
C onHO# CTOPOHBI, TCHXO0()U3NONOTHS MPU3HAET, YTO BCE TPOLIECCHI CO3HAHUS, YMOIIHH,
MPUHATUE PELICHUH 3aBUCAT OT MapaMeTpOB NCUXO(HU3HOIOTHYECKOTO COCTOSHUS.
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[Tpu 3TOM coBpeMeHHast ICUXO(MHU3NOIOTHS TOYTH HUKAK HE YYUTBIBACT €CTECTBEHHbIE
MeXaHU3MbI (PU3HOIOTHYECKON PEryisiiiK U MOCTOSSHHOT'O U3MEHEHHs (DU3HOJIOTH-
YECKUX XapaKTEPUCTHK, TOIBKO CYyTOYHBIE PUTMBI IPUHUMAIOTCS BO BHUMAHUE TPHU
MPOBEIEHUH NCUXO0()U3NOIOTHYECKUX TECTUPOBAHHH.

MBsI nipeamnonaraeM, 4to Oecco3HaresnbHast (ICUX0(hU3n0I0ruIecKas) 1 CO3HATEIb-
Has peakius 4eloBeKa Ha CTUMYJIbI, B 3HAUUTEILHON Mepe, ONpeeseTcs] TeKyIuM
MCUXO(U3UOTOTHIECKIM COCTOSTHUEM UCTIBITYEMOTO B €r0 XPOHOOHOIOTHYECKOH aKTHB-
HOCTH H, IPEXKJIC BCETO, PUTMOM MO3TOBOW aKTUBHOCTH. PaHee ObUIO YCTaHOBJIEHO, YTO
nepuoa Mo3roBoit akTUBHOCTH (IIMA) B 3aBUCHMOCTH OT MHOXECTBa (PaKTOPOB MOXKET
KOJNe0aThCs OT HECKOIBKUX JIECATKOB CEKYHI JI0 COTeH cekyH (Munkun&bnank, 2019),
TO COOTBETCTBEHHO ncuxodusnoiorndeckas peakuus (IIOP) Ha omuHAKOBBIE CTUMYITBI
MOJKET 3HaUUTEJIEHO N3MEHSTHCS B 3aBUCMOCTH OT TEKYIIETO HOJI0KEHHs B TCUCHUE
KOPOTKOT'O BPEMEHH.

[esbio TaHHOTO MCCIIeIOBAHUS ABISETCS MIPOBEPKA TUIIOTE3bI O 3HAYMMON M3MEHUH-
BOCTH CO3HATEIBHOM 1 6€CCO3HATEIHHOMN PEaKIH NCTIHITYEMOTO Ha CTUMYJT B 3aBHCH-
MOCTH OT BPEMEHH M OT COCTOSIHUSI MO3IOBOH aKTUBHOCTHU B TEUCHUE HE3HAYUTEIILHOTO
MHTEpBaja BPEMEHH MOPsIIKa OAHON MUHYTHI.

MaTepuansi u Metop

B kagectBe mMarepuanoB AaHHON pabOTHI OBLTH MCHOJIB30BAHBI PE3YIbTATHI Psaa
MCCJIeIOBAHMI, MTPOBEJACHHBIX paHee TEXHOJOrued BuOpouszoOpakeHus (MuUHKHH,
2007; 2020; Minkin&Nikolaenko, 2008). [Tony4deHHble paHee pe3ysibTaThl ObUIH 3a-
HOBO TPOAHAIN3UPOBAHBI OTHOCUTEIHFHO CHHXPOHHOCTH (PH3HOIOTUIECKHUX ITPOIECCOB
Y CTHMYJIOB U JI00aBIIeHa TPEThsI IPyIIa Pe3yIbTaTOB UCCIICIOBAHUN.

[lepBas rpymnma npeacTaBiseT pe3yabTaThl OTKPHITON PAaCIIMPEHHON 0a3bl JaHHBIX
(Munkus, 2020) SMOIMOHATBHBIX U TICUXO(PU3HOIOTUYSCKUX MTapaMeTpoB (BO3pacT
ucneityemeix 14-80 net, mpumepro 50% pycckue, 15% xopeiinsl, 10% KuTaiiesl,
10% simon1BL, 5% npanmer). OOmast 6a3a AJaHHBIX, BKiIrodatomias 12494 pe3yiabTaToB
m3mepenuit (¢paiin 12494All.xIsm), 6aza u3mepeHuit CBOOOJHOTO COCTOSIHUS YEJO-
Beka nporpammoii VibraMed (¢daiin 12494MED.xIsm), 0a3a JaHHBIX MPOXOKICHUS
onpocHUKOB TiporpamMmmamu VibraMI u PsyAccent (12494MI.xIsm u 12494PA xlsm).
ba3wr maHHBIX pe3yNbTaTOB M3MEPEHUH dMOITMOHATBHBIX M MCUXO(MU3UOIOTHISCKIX
napameTpoB puBeieHbI B (haiiiiax 1o cebuike (Munkun, 20200): http://www.psymaker.
com/downloads/CyberVibraV2.zip

Bropas rpynmna npezacrasisier ncnxoduznonornyeckoe nccienopanne 10 gemoBex
(6 My>x4mH U 4 KeHIUHBI, Bo3pacT oT 20 110 65 jeT, BCe eBpOIEOUTHON pachl) TEXHO-
norueit BuOponsobpaxkenus u nporpammoii VibraNLP (Munkunn&Hukonaenko, 2020)
C TIPeIBAPUTEIBHON CHHXPOHHU3AINEH MTPEIBIBIIEMBIX CTUMYJIOB K (PU3MOIOTHIECKUM
napaMerpaM M pa3IndHbIMU HACTPOMKAMU MEPHO/Ia PEAbIBICHNS BHEITHUX CTUMY-
nos (IIIIBC) B 5, 10 u 15 cexynn (Munkus, 2021a; 202106).

B tpetneit rpymnmne nposeaeHo MHorokparnoe (50 pas) TectupoBaHHe 2 YEIOBEK
(my>xxumHa 61 roj, xxenmuHa 39 net) nporpammoit VibraNLP KopoTKUM ONpOCHUKOM
LOf05 1, Brimouatormmm 12 Bompocos ¢ IITIBC = 5 cexyH.
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Pesynbrathl uccnenoBaHum

CpencrBamu iporpammel Excel 00beAMHUM pe3yibTaThl, MOTYUYEHHBIE OPOCHUKAMH
VibraMI u PsyAccent (Munkus, 2020a; Munkna&Hukomnaerko, 2017), o mmepBoii rpyTi-
e IaHHBIX B OJHY 0a3y u ompenenanM cpexuuid [IMA st cTuMynoB, MpeabsBIsSIEeMbIX
¢ [IIIBC = 17-18 cexyna. [Iporpammer VibraMI u PsyAccent He UMEIOT CHHXPOHU3ALUH
MPEIBSIBICHUS CTUMYJIOB K (QM3MOJIOTMUECKHM TIapaMeTpaM, CIeI0BaTeIbHO, TIPE/IbsIB-
JICHUE CTUMYJIOB OCYILECTBIISUIOCH B CIIy4alHOM IOPSIKE OTHOCUTEIBHO XPOHOOHOJIO-
THYECKHX TPOIECCOB UCTIBITYeMbIX. [Ipn aTom B paboTax (Minkin&Myasnikova, 2018;
Minkin&Myasnikova&Nikolaenko, 2019) Ob110 OTMEUEHO, YTO MPEABSIBICHUE CTUMYJIOB
¢ puxcupoBanHbM [TTIBC npuBOANT K CHHXPOHHU3AIUK MO3IOBOI aKTUBHOCTH I10/T JIBOM-
woit [1IIBC. T.e. mpu npexpsrenun ctumyioB ¢ [TIIBC = 16—18 cexynn [IMA nmeet
BBIP&KECHHBIM MakCUMyM Ha 34 ceKyHIaX B CHEKTPOrpamMMe, IOJIyYCHHOH OBICTPBIM
npeoOpazoBanueM Pypbe no curnany uzmenenus [IOC. Dto orpaxaeTcs B INIOTHOCTH
pacrnpenieneHusi THCTOrpaMMbl MAaKCUMYMOB, TTOJIy4E€HHBIX B crieKTporpammax dypoe,
TIPUBEICHHON Ha pUCYHKE 1 TI0 OTKPBITEIM OazaMm mporpamm VibraMI u PsyAccent.

Otmerum, 4To TipeabsBieHre cTuMyJioB ¢ pukcupoBanubM [IIIBC He meHee 16 ce-
KyH]] aBTOMaTHYECKU IPUBOJUT K CHHXPOHU3ALUH (HH3HOJIOTNIECKUX MIPOLIECCOB, H MBI
HaOJIr0/1aeM BBIPAKEHHBIH MakcuMyM pacnpeaeienus [IMA Ha yposHe 32—34 cekyH[I.
B nposenennsix mporpammamu VibraMI u PsyAccent uccnenosanusx I1I1BC 6511 HE
MeHee 16 cekyH[ U ocTaBaJiCsl OTKPBITBIM BOIIPOC, YTO Oy1eT NPOUCXOIUTh IIPU YMEHb-
mwenun [IIIBC (Munkun, 2020).

Puc. 1. lNnomHocme pacrnpedeneHusi Mmakcumymos lNMMA rpu npedbsieneHuU cmumysios
npoezpammamu VibraM| (4668 mecmos) u PsyAccent (2314 mecma), ece2o 6972 mecmos
¢ nepuodom 16—18 cekyHO
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B pabGorax, npeacraBieHHbIX Ha 3T0H KoH(epeHuun (MunkuH, 2021a; 20210)
Y MCCJICIOBABIIICH BTOPYIO TPYIITY JaHHBIX, OBLTO OTMEUEHO, uTo yMeHbInenue [1IIBC
NpUBOJUT K yBenuueHuto [IMA u TopMokeHHI0 MO3ra Ipu yBEIHYEHUH KOJINYECTBA
obpabareiBaeMoii nHpopmarmu. Oanako, B padore (MunkuH, 202 1a) ucciaenoBanoch
n3menenue [IMA ot IIIBC npu pa3zianuHbIX IPOrpaMMHBIX HACTPOIKax, 4TO HE MO-
3BOJISICT YETKO BBIIBUTH 3aBUCUMOCTH [IMA Tonbko ot IITIBC. [[ns onpenenenus 3a-
BucumoctH IIMA ot nepuona [MIIBC npu ¢pukcupoBaHHBIX TPOTPaMMHBIX HACTPOHKaxX
(N = 25; u crapre ctumynoB ¢ Min 3Hauenust [1OC) paccMOTpUM THCTOTpaMMy H3-
meHeHust [IMA u GanbHO# onleHku ucciemyemoro paxropa (BOUD) ot IIIBC, npen-
CTaBJIEHHYIO Ha PHUCYHKE 2.

MMA, ¢ BOUN®, Gannbl

Puc. 2. 3asucumocme MMA u EON® om INrNBC (T =5, 10, 15 c) u momeHma cmapma
npoepammbi (Min, Max) rnpu gpukcuposaHHbIX npozpamMmHbix Hacmpolkax N = 25.
Jlesasi sepmukarnbHasi ocb — [TMA, npasasi eepmukarnsHas ocb — bOND

W3 3aBucnMocTel, peacTaBlIeHHbIX HA PUCYHKE 2, CIEAYET, UTO YCKOPEHHOE MPeIb-
SIBTIEHNE CTUMYJIOB 3aMeTHO yBennunBaeT [IMA n ymensimaer BOM®, Tak kak co3HaHme
YeJI0BeKa He YCIIEBAET CIIPAaBUTHLCS ¢ OOJIBIINM IIOTOKOM 00padaThIBaeMOi HHPOPMALIIH.

Taxxe B padore (Munkus, 2021a) ObuM IPUBEACHBI JaHHBIE, YTO CTAPT C MUHHU-
ManbHoro 3Hauenust [1dOC npuBoaut k nosslimeHnto TouHocTH bBOU® npeapacnono-
KEHHOCTHU K (pakTopy, HO 3Ta 3aBHCUMOCTH OblJIa OISITh TPUBE/CHA JUIS Pa3ITUUHBIX
MporpaMMHBIX HacTpoek. s uccnenoBanus nporeccoB cuaxponnzanuu [1OC u ctu-
MYJIOB HEOOXOJUMO OTPAHUYHUTHCS MCCIIEJOBAHUEM MPH (PUKCUPOBAHHH OCTAIBLHBIX
MPOrpaMMHBIX HacTpoek. Tak Kak OJHOW M3 OCHOBHBIX 337a4 JIF00OOT0 TECTUPOBAHUS
SIBJIAETCS CHM)KEHHE BPEMEHHM IPH COXPAHEHHH TOYHOCTH I10JIy4aeMOro pe3yibTara
(Munkus, 2019), To s orpaHHYmI AaHHOE HccienoBanrne MuHUMabHBIM [IIIBC =5 ¢
Y MUHUMAJBHBIM YUCTIOM KaapoB unterpanuu [IOC N = 25.
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PaccmoTpum pesynbraThl nccieqoBanus BTopoil rpynmnsl 10 genoBek nmporpammon
VibraNLP, BeiienuB u3 maccuBa JaHHbIX [IOP ncbITyeMbIX Ha CTUMYIIBI IPU PHKCH-
poBanHbix HacTpoiikax (T = 5; N = 25), npuBeaeHHbIe HAa PUCYHKE 3 JUIs cTapTa Ipu
MakcumanbHoM 3HaueHnn [1OC (Max).

Puc. 3. YcpedHeHHas [NOP ucribimyemMbix rnpu ¢huKcupoBaHHbIX Mpo2paMMHbIX HacmpoUKax:
cmapm Max, N =25, [INIBC =5 c¢

Ha pucynxkax 3—5 npencrasiena nocnenoBaTtensHocTs U3 12 otBetoB Al; ET; LM;
BM; VS; NL; BK; MR; AS; VL; AB; IE, Ha3BaHHBIX B COOTBETCTBUH C COKPAIICHIEM
tunoB MI (Munkun & Hukonaenko, 2017), ongHako B Hareld 00paboTke MBI OyeM pac-
CMaTpHBAaTh TOJIBKO CpaBHEHHE 1miecTH JieBbIX [IDP, cOOTBETCTBYIONNX MpeIBapUTENb-
HOMY TECTUPOBaHUIO, U TpaBbix [IOP, cooTBeTCTBYIOMIUX 6a30BOMY TECTUPOBAHUIO.

Hanee Ha pucynke 4 npuBeneM aHaTOTHIHyI0 [IDOP HCBITYyeMBIX Ha CTUMYJIBI TIPU
Tex ke (ukcupoBaHHBIX HacTpoiikax (T =5; N = 25) Tonbko Juisi cTapTa U3MEpeHHH
¢ muauMansHoro 3HadeHus [1OC (Min).

Puc. 4. YcpedHeHHas [OP ucribimyemMbix rpu ¢hukcupoBaHHbIX Mpo2paMMHbIX HacmpoUkKax:
cmapm Min, N =25, [INIBC=5c¢c



68 B. A. MuHkuH, M. A. BnaHk

[pu cpaBHEHNH pe3ybTATOB, IPUBEICHHBIX HA PUCYHKAX 3 U 4, 00paTUM BHUMAaHHE,
YTO Ha PUCYHKE 3 UMEET MPENMYIIECTBO PEaKIUsl Ha CTUMYJIBI BTOPOX YaCTH TECTHPO-
BaHus (13-24), B To BpeMs Kak Ha pUCYHKe 5 HaOMroJaeTcs SBHAs IPEUMYIIeCTBEHHAs
peaxius Ha CTUMYJIIBI ITepBOM yacTu TectupoBanus (1-12).

Janee npuBeaeM CTaTUCTUKY PacpeieieHHsI COZHATEIbHOM PEaKLK B TOM K€ HC-
cienoBannu 10 genosek nmporpammoit VibraNLP. Ha pucynke 5 npuBenena rucrorpam-
Ma CO3HATEIbHON Peaklyy Ha MIPEABSIBIIEMbIE CTUMYJIBI IIPU CTApTE C MAKCUMAJILHOTO
3nayenus [1OC.

Puc. 5. YcpedHeHHasi co3HameribHasi peakyusi UcrbimyeMbiX rpu ¢hUKCUPOBaHHbIX
npozpaMmHbIX Hacmpoukax: cmapm Max, N =25, [1[IBC =5 ¢

Ha pucynke 6 npuBeieHa rucTorpaMMa CO3HaTEIbHON PEAKIINH Ha MTPENbABIIIEMbIE
CTUMYJIBI TIPU CTapTe ¢ MUHUMaNIbHOTO 3HaueHus [1DC.

Puc. 6. YcpeOHeHHasi co3HamerbHas peakuusi ucrbimyembiX npu goUKCUPO8aHHbIX
npozpaMmHbIx Hacmpoukax: cmapm Min, N =25, [I[IBC =5 ¢
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OOpaTuM BHUMaHKE Ha BBIPAKEHHBIN Pa3HBIN XapakTep MPeANOUYTeHUI B CO3HATEb-
HOH peaknuu C JUAESPCTBOM 4-i Taphl MpU cTapTe ¢ MakcuManbHoOro 3HaueHus [1DdC
1 TUJEPCTBE NEPBOM Mapkl pH cTapTe ¢ MUHUManbHOro 3HaueHus [1PC.

B 3akmiouenue paszena pacCMOTPUM CTaTHCTHKY MEPCOHAIBHOTO TECTUPOBAHUS
OJTHOTO U3 aBTOPOB 3TOH myOnukanuu nporpammoii VibraNLP (nanHbIe TpeTheii rpyri-
mel) onpocHukoM LOf0S 1, Bruitoyaromum 12 BOPOCOB € MEPUOJIOM TIPEIbSIBICHUS
CTUMYJIOB 5 CEKyHJI IIPU ABYX 3HAYCHUSAX CTapTa ¢ MUHUMAIBHOTO U MaKCHUMaJIbHOTO
3nayenuii [1OC. Beero 6bu10 caenano 50 u3mepenuii B 000MX MOJI0KEHNUS CTapTa, TaK
Kak B pabote (Munkus, 20196) ObUTO0 TOKa3aHO, YTO 00IIas MOTPEIIHOCT U3MEPEHUN
nin CKO napametpoB npu 50 u3mMepeHusx He mpesbimaeT 6%.

Ha pucynxke 7 npencrasiena rucrorpamma pacnpenenenns CKO mncuxodusmnonormye-
CKHUX TIapaMeTPOB OJIHOTO M3 aBTOPOB ATOM MyOJIMKaImu (My>K4rHa, 61 roJ1) nmpu crapre
tectupoBanus mporpammoit VibraNLP ompocarkom LOT0S5 1 ¢ MakcnmanbHOTO 3HaYEHHS
(rpymma 1 cuHMe CTONOMKKM) U MUHUMAJIBHOTO 3HaYCHUs (TPyIIa 2, KpacHbIE CTOIOUKH).

Puc. 7. CpedHue 3Ha4eHusi CKO napamempos N®C npu cmapme mecmuposaHusi
¢ makcumarnbHoz2o (Max) 3Ha4eHus (epynna 1, cuHue cmonbuku) u MuHuMmansHo2o (Min)
3HadeHust (epynna 2, KpacHble cmosibuKu)

W3 npuBeaeHHON Ha pUCYHKE 7 TUCTOTPaMMBbI CIEIYyeT, YTO YacTh MCUXO(PH3HO-
JIOTHYECKUX MapaMeTpOB MMEET MHUHUMAJIbHbIC W3MEHEHUsSI TMPU Pa3IUYHOM CTapTe
CTUMYJIOB OTHOCUTENbHO [IMA, B TO BpeMsi Kak Apyras 4acTbh NCUXO(PH3HOIOTHYECKUX
napameTpoB E6-E10 (dE6 = 30%; dE7 = 31%; dE8 = 16%; dE9 = 40%; dE10 = 28%)
1 HHTETrpajbHBIX HH)OPMALMOHHON M SHEPreTHIecKon cocTaBsionux (MUHKHH | 11p.,
2019) 3HaYUTENBHO OTIAMYAETCS MPHU PA3HOM CTapTe. AHAJOTUYHBIE OTIUYHS ObLIN
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Uy BTOPOTO UCIBITYEMOTO B 3TOH IrpyIine (KeHIIUHA, 39 JeT), HO MBI HE YCPEAHsIEM
MOJTyYeHHBIE B TPEThEH IpyIIe JaHHBIE, TaK KaK MMOJy9eHHBIE 3aBUCHMOCTH JIOJIKHBI
HUMETb NePCOHAIBHBIN XapakKTep.

O6cyxaeHne nosny4YeHHbIX pe3yrnbTaToB

[Tony4yennsle pe3ynbTaThl 0XBATHIBAIOT, BO3MOXKHO, CIUIIIKOM MHOTO Pa3IMYHBIX
TECTHPOBAHUM, 5 TOCTAPAIOCH MOSICHUTH MI0UYEMY HE OTPAaHUYMIICS OJHUM HIH IPYTUM
BapruaHTOM. Borpocsl B3anMoIeliCTBUS CO3HAHUS U 0€CCO3HATENBHOI0 JIOCTaTOu-
HO JIaBHO SIBJISTIOTCS mpeameToM m3ydenusi Hayku (Freud, 1900; Penrose, 1994).
Tem Oonee yAMBHTENHHO, YTO TOJIBKO UCCIICIOBAHMS, MPOBEACHHBIC TEXHOJIOTHEH
BUOPOM300pakeHUs, TTIOKA3aJIM BO3MOKHOCTh U3MEPEHHUS CTETIEHU CUHXPOHHU3ALUN
(U3HONOTHYECKHX TPOLECCOB C MOMOIIBI0 paboThl co3HAHUS. XOTs IKCIIEPUMEH-
TaJbHO MU MHTYUTHBHO IEPHUOJ IIPENbIBICHHUS CTUMYJIbHBIX BONPOcoB (Oomee 15 ¢)
B ncuxoduznonornyeckoil nerexkunu Joku (Baur, 2006) Obul ycTaHOBIEH TaKuM
00pa3oM, 9TOOBI HE MEHATH €CTECTBCHHBIC (DM3UOJIOTHICCKIE PUTMEI YejaoBeka. Ho
€CIIM HUKTO HE OTPULAeT HaJIMYhe XPOHOOHOIIOTHYECKUX PUTMOB, TO CTAHOBUTCSI OUe-
BUJIHBIM, YTO YEJIOBEK HE MOXKET OJJMHAKOBO pearupoBaTh HA OJUH U TOT K€ CTUMYI,
HAXOJSICh B HIKHEH MJIM BEpXHEH TOYKE CBOEro BHYTPEHHETO (M3MOJIOTUYECKOTO
purma. KoHeuHo, eciin yunuThIBaTh TOJIBKO CyTOYHbIE PUTMBI, TO U3MeHeHneM [1PC
B TEUCHHE OJHOW MUHYTHI MOKHO mpeHeOpedyb. OHAKO MEPHUOJUYHOCTH U3MEHE-
Hust [1OC, cesa3annas ¢ [IMA (Munkun&bnank, 2019; Muaknn&Kavamms, 2019),
MMEEeT MEePUOJ MEHEE OTHOM MUHYTHI, YTO HATJISHO MPOSBISAETCS PU TECTUPOBAHUU
TEXHOJIOTHEN BUOPOM300pakeHus, ¥ T0JDKHA UMETh HaydHoe oObscHeHue. [loaromy
B IaHHBIX MCCIIEIOBAHUAX MBI IOCTAPAINCh U3MEPUThH KaK MOKHO OOJIbIIE Pa3InYHbIX
XapaKTEepPHCTUK YeIOBEeKa, BKIIIOYasi CO3HATEIBHYIO PEaKINIo U Oecco3HATEeIbHbIE HITH
MCUXO(PU3NOIOTHUECKUE XapaKTEPUCTUKH.

Tunosas 3aBucumocts [IOC 0T IpeaBABISIEMBIX CTUMYJIOB, H3MEPEHHASI B TIPOTPaM-
Mme VibraNLP (rpymnma 3), mpeacraBnena Ha pucyHke 8. B mepBoii (cepoii) yacTu TecTu-
poBanust (o1 0 10 10 cexyHBI) MPOUCXOAUT U3MEPEHNE BHYTPEHHUX (PU3HOIOTHIECKUX
PUTMOB ¥ CUHXPOHM3ALUS IPEIbSIBICHNS CTUMYJIOB 1101 U3MEHEHHE MO3IOBOW aKTHB-
Hoctu. CTapT NpeabsBICHHUs CTUMYJIOB U Ha4aJl0 TECTHPOBaHUS (3€JICHBIH rpaduK)
HAYMHAeTCs yepe3 3 CeKyHAbl M0CiIe IPOXOXKACHUS MUHUMaIbHOTO 3HaueHus [1PC.
Koneuno, xopoio Obl cTapTOBaTh B MOMEHT MaKCHMAajbHOTO CIajaa, HO JJIS TOTO
9TOOBI YOEIUTHCS, YTO TMPOiiIeHa IEHCTBUTENFHO TOYka MHHIMYMa Tekytiero [1dC
Y HAYMHAETCS POCT HEOOXOAUMO Kakoe-TO BpeMs (3 cekyHibl). Toukamu Ha rpaduke
(puc. 8a) oTMEuEHBI MOMEHTBI IPEIBSIBICHUS CTUMYJIOB, KDECTUKOM OTMEUEH MOMEHT
OTBETa UCIBITYEMOT0 Ha CTUMYIJI.

Ha pucynke 8 siBHO BUIHA IpuUBsi3Ka U3MeHeHMs! HanpasieHus [1PC k BHeIIHUM
COOBITHSIM (TOUKH Ha TpaduKe MPUXOAATCS HA MOMEHTHl MUHUMYMa U MaKCHUMyMa),
npudeM Ha 12 cexyHae TECTHPOBAaHMs CMEHA HAIIPABICHUS IPOUCXOAUT IIPU OTBETE
Ha BOIIpOC, a Ha 20 1 25 cexyH/ie NpH MPeIbsIBICHNN HOBBIX CTUMYJIOB. OJHAKO Takas
sIBHas1 BBIPAKEHHOCTh NpUBs3KU [IDC K BHEIIHUM CTUMYJIaM UMEET MECTO JJAJIEKO He
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BCErza, Ha pUCYHKe 9 MpHUBeIeH Ipyroil TUIIOBOM MpuUMeEp, IJe UCTIBITYeMBbIH Oolee
SBHO pearupyeT Ha 3HAYUMBIE CTUMYJIbI, IPYU 3TOM NEPUOANYHOCTh U3MEHEHHUS TICH-
XO(U3UOJIOTHIECKOTO COCTOSIHUSI BHEIIIHE BBIpa)keHa HE CTOJIb SIBHO.

O0a mpuBelIleHHBIX MpUMeEpa, MPH BCEH HENMOXO0KECTH, UMEIOT MHOTO O0IIeTo,
OHM ITOKa3bIBAIOT pa3Hblil nepuoa uzMenenus [1OC: Ha pucynke 8 — coBnagaronui
C IBOMHBIM TIEpHOIOM NpeabsaBieHus cTuMyioB (10 ¢), Ha pucyHke 9 — 3HaAYUTEIHHO
MPEBBIIAIOMINNA JBOMHON MEPUO] MPEIbABICHUS CTUMYJIOB U COCTABJISIOWUNA 25 C.

a 6

Puc. 8. BpemeHHas 3agucumocmsb N®C (a) u cnekmpoepamma NPC (6) npu npedvbsisrneHuu
HelimpanbHbix (10-35 ¢) u 3Ha4yumbix (40-70 ¢) cmumymnos (12 cmumyrnos, nepuod npednbss-
neHusi cmumynos 5 cekyHd, N = 25, cmapm ¢ Min). MomeHm Ha4yana npedbsierieHusi cmumysa
rokasaH moukoul Ha epachuke, MOMEHM omeema Ha CmuMy’s rnokaaH Kpecmom. Makcumars-
Has MNOP Ha HelmparnbHbie cmumyrbl. @atin M npoepammsbi VibraNLP, cmpaHuusl IEG u FFT

Puc. 9. BpemeHHas 3asucumocms 1®C (a) u cnekmpozpamma (6) NPC npu npedvseneHuu
HetimpasnbHbix (10-35 ¢) u 3Hadumbix (40—70 c¢) cmumyrnos (12 cmumyrnos, nepuod npedbsis-
nerusi cmumyrnoe 5 cekyHd, N = 25, cmapm ¢ Min). MomeHm Hayana npedbseneHus cmumyrna
rokasaH moykol Ha epachuke, MOMeHM omeema Ha CmuMy’s rnokasaH Kpecmom. Makcumarb-
Has MNOP Ha 3Ha4umble cmumyrnbl. @atn M npozpammbl VibraNLP, cmpaHuus! IEG u FFT

BeposiTHO cyliecTByeT onpeneaeHHbIM Ipeied BO3MOXHOCTEH KaXA0ro 4esI0BEKa
B CO3HATEIbHOM 00paboTke MHQOpMALKH, U YBETMUCHHUE TOTOKA HHPOPMAIK TPHUBO-
TUT K YBEIIMYCHUIO ITePHOIa MO3TOBOM akTHBHOCTH. Eciin B pabotax (Munkna& briank,
2019) ObuIO OKA3aHO, YTO CO3HAHWE MOXET HACTPaWBaTh MEPUOJI MO3TOBOM aKTHB-
HOCTH TIOJT TIEPUOJ] TPEIbSIBICHIS BHEITHUX CTUMYJIOB, TO PE3yIbTAThl JAHHOW paOOTHI
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MOKAa3bIBAIOT, YTO 3Ta HACTPONKA UMEET ONpeAeTICHHBIC TPeACibl. 3aBUCUMOCTb, IPH-
BE/ICHHAsl HA PHUCYHKE 2, IOKa3bIBAET, YTO HEOOJIBIION CABUT CPEAHET0 3HAUCHHUS TIEPU-
0/1a MO3TOBOW aKTUBHOCTH HAaYMHAETCS YKe € 15-CeKyHIHOTO Meproaa MpeIbsiBICHUS
CTHMYJIOB, a TIPH 5-CEKyHJHOM IPEIbsBICHUN BHEIIHUX CTUMYJIOB Cpe/lHee 3HAUCHHE
MepruoJa MO3rOBOH aKTUBHOCTH JIOCTUTAET 44 CEKyHI.

OOpaTuM BHUMaHHE, YTO Ha PUCYHKE 2 BCE 3HAUCHHSI TUCTOrpaMM (OLEHKH (aKkTopa
n [IMA) 00beIMHAIOT BCe HACTPOWKH, HCTIONBb3YEMbIE B JTAHHOM HccienoBaHnn. Ha-
pUMep, JUId epro/ia MPeAbIBICHUS CTUMYJIOB 5 CEKYH/ yCPEAHAIOTCSA BCE 3HAUEHUS
OLIEHKH (hakTOpa, MOIyuYSHHBIE TIPH CTAPTE NPEIBIBICHHUS CTUMYJIOB ¢ MUHUMAJILHOTO
1 MakcuMaibHOro 3HaueHuil I1DOC, koTopble, KaK CIeAyeT U3 3TOr0 PUCYHKA, UMEIOT
pasHble 3HaUeHUA. B apyroii pabore, peacTaBIeHHON HA JaHHOW KOH(PEPECHIINH, 110~
Ka3aHO KaK M3MEHSIETCS 3aBUCUMOCTb OIICHKH (hakTopa npH (GUKCUPOBAHUU HACTPOCK
1 U3MEHEHHE M0JX0/1a K pacueTy peakUuy Ha mapHble cTuMyJibl (MunkuH, 20216).

Pe3ynbTathl, IpUBeACHHbBIC HA PUCYHKAX 3—7, HATJIAIHO NTOKa3bIBAIOT, YTO HE TOJIb-
KO TICUXO(HU3UOJIOTHIECKOE COCTOSHNE UCTIBITYEMBIX, HO M X CO3HATEIbHAS PEaKIUs
3aBHCUT OT MOMEHTa MPEIbIBICHHUS CTUMYJIOB OTHOCHUTEILHO PUTMa MO3TOBOH aK-
TUBHOCTH. [Ipudem 3TO oTpakaeTcst Ha psifie HE3aBUCHMBIX MCUXO(PHU3UOIOTHIECKUX
napametpax (E6-E10) u uHTErpambHBIX COCTABISAIOMUX (MHPOPMAIIMOHHON 1 DHEpTe-
TUYECKON) TICUXO(PU3HOTOTHIECKOTO COCTOSHUSI.

Mbl He yTBEpKAaeM, YTO XPOHOOMOIOTHUECKHE MPOILIECChl M MO3TOBasi aKTHBHOCTD
MOJIHOCTBIO U3MEHSIIOT TEKYIIIee IICHX0(PU3HOIOrMYECKOe COCTOSIHIE YeI0BeKa 1 YTO B Ha-
Yajie pocTa M CIaja MO3roBOi aKTMBHOCTH YEJIOBEK SIBJISIETCS] aHTUIIOIOM caMoMy cebe.
Ho n3menenne xapakTeprucTHK JMIHOCTH B TIPOTHBOIIOIOKHBIX TOUKaX pocTa-craga [IOC
HOCST 3HAUUMBIN XapakTep, BIUAIOIIMN HA BCE PEAKLUM YeJI0BEKA. Pe3ybTaTel JaHHOTO
WCCIIeIOBAHUS TIOKA3bIBAIOT, YTO COCTOSHHUE UYEJIOBEKAa B MPOTHUBOMOJIOXKHBIX TOUKAX
MO3IOBOM aKTMBHOCTH MOJKET CYLIECTBEHHO H3MEHHUTHCS B TEUCHNE HECKOIBKUX CEKYH]]
WJIM MUHYTBI, ¥ 3TO H3MEHEHHE HACTOJIHKO 3HAYMMO, YTO HEJb3s €T0 HE YUUTHIBATH OCO-
OCHHO B CPaBHUTEIBHBIX MICUXO(PHU3HONIOTHIecKuX uccienopanusx (Baur, 2006). [pen-
JIOKEHHBIA CIIOCO0 CHHXPOHM3ALMH NPEIbIABICHUS] CTUMYJIOB K XPOHOOHOJIIOTHYECKUM
napameTpam MO3BOJISIeT MUHUMU3UPOBATh Pa3HUIY B PEAKLUSIX YEIOBEKa, BBI3BAHHYIO
HNEPUOIUYECKUMHI M3MEHEHUSIMU (DU3UO0JIOrMYecKux napamerpoB. COOTBETCTBEHHO,
B OJIMHAKOBBIX TOYKax M3MeHeHHs Tekyiero [IDC peakunu yenoBeka Ha BHEIIHUE
CTUMYJIBI OKa3bIBalOTCS OMM3KUMU IPYr-Ipyry, MpruyeM MuHUMalbHa Touka [IDC naer
Ooree paBUIIBHYIO OIEHKY PEaKIHIM desioBeka (puc. 2, cpaBHEHHE orleHOK Min 1 Max).

[TomyueHHbIe pe3yabTATHI TO3BOJISIOT OCIIOPHUTS (cIrycTs mpuMepHo 2600 nret!) Te3nc
I'epaxnura (Ilnaton, 1990), uto B 0AHY pEeKy HEIb3s BOUTH NBaKIbL. [lomydaercs, 9To
B TICPBOM NPHUOIMKEHUH, 3TO MOKHO CJIEJIaTh, €CIIH YUYUTHIBATH XPOHOOHOJIOTHUECKUE
PHUTMBI U, IPEKAE BCEIO, PUTM MO3TOBOI aKTUBHOCTH, OKa3bIBAIOIINM 3HAUUMOE BIIHS-
HUE Ha CO3HATENBHYIO H OECCO3HATENBHYIO PEaKINIo YeloBeka. Bo3smMoxHO, 9TO Takas
XpOHOOMOIOTHYECKass BapraOeIbHOCTh 0ECCO3HATEIbHON M CO3HATEIBHON peakiuu
oOecrieyrBaeT OOJBIIYIO IBONIOLMOHHYIO YCTOWYMBOCTD YEIOBEKY KaK BHIY 3a CUET
0oJiee MOJTHOTO PACCMOTPEHUS OKPY’KAIOIIMX YIPO3 B MpeJiesiaX KOPOTKOTO BPEMEHH
HOPsIIKA OJTHONH MHUHYTHI.
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3aknrovyeHue

[IpoBenenHbIe NCcCIIeIOBaHUS ITOKA3aJH CYIIECTBEHHOE BIMSHIE XPOHOONOIOTHYE-
CKUX PUTMOB YelIOBEeKa, MPEXk/Ie BCETro, puTMa MO3TOBOW aKTUBHOCTH Ha €ro 0ecco3Ha-
TeJIbHBIC M CO3HATENIbHBIC peakiuu. [Toka3ano, yTo OeCCO3HATENIbHAS U CO3HATEIbHAS
pEeaKIuu YeloBeKa 3HAYUTEIbHO PA3IMYalOTCs B MPOTUBOMOIOKHBIX TOUKAX PUTMA
Mo3roBo# aktuBHOCTH Wi [IOC — Havane pocra (Min) u Havyane cnaga (Max), a [IMA
MOJKET U3MEHATHCS OT HECKOIBKUX CEKYHJ 1O MUHYTHI TIPH H3MEHEHUH BO3JIEHCTBYIO-
X HA Y€JIOBEKa CTUMYJIIOB.

JlocToBepHOCTh BBIABUHYTOM THIIOTE3bl 00 M3MEHYMBOCTH CO3HATEIBHOU M Oec-
CO3HATENLHOHN peaKIy UCTIHITYEMOTO Ha CTUMYJI B 3aBHCUMOCTH OT COCTOSIHUSI MO3TO-
BOM aKTUBHOCTH TIOJTBEPKIAACTCS MTOMYYEHHBIMHU PE3yIbTaTaMH.

OtcyTcTBHE YdeTa XpOHOOHOIOTHYECKUX PUTMOB TIPU MTPOBEICHUH TICUXO(PH3UOIOTH-
YECKUX UCCIIEIOBAHUN CYIIECTBEHHO CHUYKAET TOYHOCTh U IOCTOBEPHOCTH MOIY4aeMbIX
pe3ynbraroB. CHHXPOHU3AIMS CTApTa MOMEHTA TIPEABSIBICHHS CTUMYJIOB C XPOHOOHOIIOTH-
YECKUMHU ITPOLIECCAMU U, ITPEXKIIE BCETO, OTHOCUTENIBLHO [IMA 103BOMISET 3HAUNTEIBHO I10-
BBICHTBH TOYHOCTh M CTaOMIBHOCTH ompeaenenust [IOP uccnenyemoro uenosexa 1 BOUD.

JlomoHeHNE CTaTUYECKUX XapPaKTEPUCTUK JIMUYHOCTU TUHAMHYECKUMU XapaKTe-
PHUCTHKAaMU ITO3BOJISIET CYIIECTBEHHO U3MEHHTH M PACIIHPUTH TIOJIXOJT K XapaKTEPHUCTH-
KaM JINYHOCTH YeJIOBEKa, TaK KaK MMEHHO BEJTMYMHA N3MEHYMBOCTH, & HE TIOCTOSTHCTBO
XapaKTEPUCTHK 00pa3yeT HEMOBTOPUMYIO TUYHOCTD YenoBeka. [lepexom ot crarmue-
CKOI'0 MOJX0JIa K JIMYHOCTH YEJIOBEKA K JTUHAMHYECKOMY aHAJIOTMYEH MEePexXoay OT
KJaccuueckor pu3uku HproToHa K COBpeMEeHHOM (hM3HKe TOCIIe TOSBICHUS CIIeIIHAb-
HOH W OOIIeH TEOpHH OTHOCHUTEIHLHOCTH. ECTECTBEHHO, YTO OH OyIET HE MPOCTHIM
U 3aliMET HE MaJi0 BPEMEHHU
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OnpepeneHne 3Ha4YMMbIX NOBeAEHYECKMX NapamMeTpoB
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Annomayusn: Hccnedoganvl pasnuunvle 6apuanmsl NOCMPOECHUs UCKYCCINBEHHbIX HeUPOHHbIX
cemei (MHC), npumensemuvix ons pasopaxosxu (Ouckpumunayuu) 6a3 OAHHLIX NOBCOCHUECKUX
napamempos, NOayYeHHbIX MexXHoa02Uell UOPOUI0OPAHCEHUS 0N NAYUEHINO8 C NOOMBEPIHCOEHHBIM
ouaznozom COVID-19 u peghepenmmoii (konmponvhoil) pynnet ¢ NHOOMBEEPHCOCHHBIM OMCYMCMEUEM
sabonesanus COVID-19. IIposedeno obyuenue paspabomannvix HHC memodamu ADAM u Hecmepo-
6a. [Ipeocmasiensl noiyuenHble 3a8UCUMOCTIU MOYHOCMU MEM00d U Koaudecmea ouuook (Ouckpu-
Munupyroweti cnocobrocmu mecma) om cmpykmypot MHC u Habopa 6X00HbIX OAHHBIX NOGEOEHYECKUX
napamempog. IIpogeden cmamucmuueckuil ananus pe3yabmamos uccie0o8anuli 2pynn Nayuennos
U KOHMPOTLHOU 2PYNNbl CIMAHOAPIMHBIMU CIAMUCMUYECKUMY MEMOOamu U npo8edeHo CPaGHeHUe
pe3yrpmamos ouckpumunayuu epynn oanuwvix memooamu MHC u oyenxamu mam oxcuoanus, CKO
u gapuabenvrnocmu. Onmumusupogana cmpykmypa HHC u 6x00H020 nomoka nosedenyeckux napa-
Mempos, NO36ONUBULASL O0OUMBCS HYAEBOU OUWUOKU NPU OUCKPUMUHAYUU UMerouelics 0a3bl OAHHbIX
nayuenmos ¢ noomeepacoennvim ouacnozom COVID-19 u xommponvrotl epynnvi. Onpedenerul
3HauuMble nogedenueckue napamempul ons ouaenocmuxuy COVID-19.

Knrouesvle cnosa: subpouzodpasxicenue, UCKyccmseeHnHble HeUpoHHble cemil, 00yueHue HeUpOHHOU
cemu, nogedenveckue napamempul, cmpykmypa weiuponnou cemu, MU, HMHC, mounocmv ouazho-
CMUKU, OuUOKA.

Determination of Significant Behavioral Parameters
on COVID-19 Diagnosis by Artificial Neural Networks Modeling

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

Abstract: Investigated various options for constructed artificial neural networks (ANNSs) used to
discriminate databases of behavioral parameters captured by vibraimage technology for patients with
confirmed diagnosis of COVID-19 and reference group with confirmed absence of COVID-19 disease.
The developed ANNSs were learned using ADAM and Nesterov methods. The dependences of method
accuracy and the number of errors (discriminating ability of the test) on the structure of ANN and the
set of behavioral parameters are presented. Statistical analysis of the same groups of patients and the
control group was carried out using standard statistical methods (mat expectation, SD, variability)
and groups discrimination by ANN methods. The structure of ANN and input data of behavioral
parameters was optimized. Achieved zero error of existing databases discriminating for the patients
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with a confirmed diagnosis of COVID-19 and the control group. Identified significant behavioral
parameters for the diagnosis of COVID-19.

Keywords: vibraimage, artificial neural networks, neural network learning, behavioral parameters,
neural network structure, Al, ANN, diagnostic accuracy, error.

BBepgeHune

TexHudyeckue perieHns, CBI3aHHBIC ¢ MCKYCCTBEHHBIMH HEHPOHHBIMHU CETSIMU
(Haykin, 2008; Bypaxos, 2013; Goodfellow et al., 2017), 3aanmatot Bce Ooiee 3HaAUH-
MO€ MECTO IpH pa3paboTKe Pa3IMYHBIX TEXHOJIOTHH U MPaKTHYSCKUX NMPUMEHEHH.
Br13oB, Opomennsiii mupy nangemueid COVID-19, npuBen kK pa3BHTHIO MHOKECTBA
pemennii (Laguarta et al., 2020; Soares et al., 2020; Erdem&Aydin, 2020; Hussain et al.,
2020; Jin et al., 2020; Wynants et al., 2020; Jimenez-Solem et al., 2021), ocHOBaHHBIX
Ha ucKyccTBeHHBIX HelpoHHBIX ceTsx (MHC) u uckyccrBernom unTemnekre (M),
npeaHazHadeHHbIx 11 quardoctuku COVID-19. Ha ocHoBe TexHomoruu BUGPOU30-
OpaskeHus OBUIM paHee pa3padoTaHbl U 000CHOBAHBI METOJIbI MEIUIIMHCKOM JUArHO-
ctuxu (brask u np., 2012; Munkus, 2007;2020; Minkin&Nikolaenko, 2008), mostomy
HCTIOJIb30BaHKUE TEXHOIOTUH BHOpon3o0paxenus i quarnoctuku COVID-19 crano
OJHOH U3 3aJau pa3pabOTYMKOB JAHHOW TEXHOJOTHH. bblT pa3spaboTaH psa TexHHUeE-
ckux pemennit g quarnoctukn COVID-19 (Munkna&bobpos, 2020), B ToMm uncie
C MTOMOIIBI0 HEHPOHHBIX CETEeH M UCKyCcCTBEHHOTo MHTeIuiekTa (Minkin et al., 2020).
OCHOBHBIMY TIPEUMYIIIECTBAMH HEHPOHHBIX CETEH SIBIIIETCS BO3MOKHOCTh pacrapa-
JIeTMBaHMs IOTOKA HHPOpMaIH (BBICOKOE OBICTPOJICHCTBUE) U CIIOCOOHOCTH K CaMO-
o0yueHwuto u 006o0meHuto napopmarmu (Haykin, 2008). [Ipr 3T0M, HTOTOBOE pellieHNE,
MIPpUHAMaeMOe 00YUEHHOH HEHPOHHOH CEThIO, SBIISIETCS HEOUEBUIHBIM, €r0 TPaKTHIe-
CK{ HEBO3MO>KHO TIPOBEPUTH (TIOJTBEPAUTH HIIK ONPOBEPTHYTh) APYTUMH U3BECTHBIMU
MeToaaMu. CocoOHOCTh MOTy4aTh 00OCHOBAHHBIH pe3yIbTaT Ha OCHOBaHWHU MH()OP-
MaIuy, KOTopasi He BCTpeyanach B Iporecce 00ydeHus, SIBISeTCs, C OJHON CTOPOHBI,
SIBHBIM TIpEeUMYIIIecTBOM HelpoHHbIX ceTeil (Haykin, 2008), uTo ocoO0eHHO aKkTyalbHO
JUTSE MOZICITUPOBAHUS CIIOKHBIX Onosorudeckux nporeccoB (HoBocensies, 1978). Ho
C IpyTOH CTOPOHBI, IPAKTUYECKAS 3aKPBITOCTb IPUHSTHS PELICHUS] HEMPOHHOM CEThIO
WJIM UCKYCCTBEHHBIM HMHTEJJIEKTOM CO37IaeT OTpeesieHHOE HeI0Bepre K BOCTIPUATHIO
HEOYEBHTHOTO pe3yJIbTaTa 0ECKOHTAKTHOW AUArHOCTUKHY ONPEAETICHHOTO 3a00IEBaHMS.

Hensmu maHHON pabOTHI SBISIFOTCS ONPE/ICIICHHE 3HAYMMbIX ITOBEACHUECKUX I1a-
paMeTpoB, HCTOIB3yeMBbIX IpHu AuarHoctuke COVID-19, onpenenenue onTuMaibHON
ctpyktypsl MHC st pa3OpakoBKH pe3yabTATOB MCCICIOBAHUNA MAIUEHTOB W KOH-
TPOJIHOM TPYTIIEL, a TAKKE TOBBIIIIEHNE TOYHOCTH UCIIOIB3YEMOT0 METOIA M CHIDKEHHE
omu6ok B quarnoctuke COVID-19.

MaTepuansl nu Metop

PesynbpraTamu ucciaenoBaHuii o0eux rpynn MAalMEHTOB U KOHTPOJBHOU SIBIIS-
IOTCS TIOBEJICHUECKHE MapaMeTphl, U3MEPEHHBIE C MOMOIIBI0 TEXHOJIOTUHA BUOPO-
n3obpaxenus nporpammoii VibraHT m mporpammoit HealthTest (Minkin et al.,
2020). TexHomoruss BUOPOU300paKEHUsI ONpeaesieT MOBEJCHYSCKUE MapaMeTphbl



78 B. A. Akumos, B. A. MuHkuH

YeJI0BEKa Ha OCHOBE Pa3IMYHBIX (GOPMYJI aHAIHN3a MUKPOIBHKCHHUH TOJIOBBI YEJIOBEKA
(Munkwus, 2020). ®U3M0IOTHYECKOW OCHOBOMW, CBSA3BIBAIONIEH TBHIKEHHS TOJIOBBI
U TIOBEJECHUYECCKUE MapaMeTphbl, SBISETCS BECTUOYISIPHO-IMOLUMOHAIBHBIN peduiekc
(Minkin&Nikolaenko, 2008; MunkuH, 2020). M3MepeHus MoBeIcHYSCKUX ITapamMe-
TPOB YKa3aHHBIMU IPOTrPaMMaMH IPOBOJMINCH B TEUCHHE BpEeMEHH | Wi 3 MUHYTHI,
MPUYEM BO BpeMs U3MEPEHHS IPOrpaMmMa OCYIIECTBIISIET 5 OTCUETOB B CEKYHY TS
KaXJI0T0 moBeieHYeckoro mapamerpa P1-P16 (Munkun, 2020). PesynsTupyromumu
JAHHBIMH ABJISIIOTCS CpelHee 3HaueHne M 1uis kaxaoro u3 16 moBegeHUYECKUX mMa-
paMeTpoB, a TAKXKE CPEAHEKBAAPATHICCKOE 3HAUCHNE U3MEHEHUS ITOTr0 Iapamerpa
B niepuon uzMepenus (SD1-SD16) u BapuabenbHOCTh KaXIOTO MapaMeTpa 3a Bpemsl
m3mepenus V = M/SD.

Pe3ynpTaThl HccIeI0OBAHUM TPYIIBI MAITIEHTOB BKIIOYAIOT 268 pe3yabTaToOB U3-
mepenus mporpammamu VibraHT nnmu HealthTest (Minkin et al., 2020) mapameTrpoB
MUKPOABIKECHUN TOJOBHI MAIIUEHTOB ¢ MOATBEPkKIAeHHBIM auarHozom COVID-19
(3 HEx 250 manuenToB ¢ nmoareepxkaeHrneM COVID-19 mo KT u 1P B akTuBHOM
¢daze u 18 mauneHToB Ha OGeccuMnTOMHON cTaauu 3aboneBanus COVID-19). Us-
MepeHHsI ObUTH cIIeJIaHbl B TIEPHO ¢ Mas 1Mo okTs0ph 2020 roma. Bo3pact manueHTOB
oT 25 no 75 neT, COOTHOIIEHUE MY KUUHBI—KeHITUHBI (60-40)%. DTHHUUECKHii co-
ctaB — 100% eBpomeounssl. Jlemorpadudeckne mapameTpsl KOHTPOJIBHON TPYIIIIBI
ObuTH TOA0OpaHHBI UASHTUYHO Tpymne nanueHToB. [Iporpammer VibraHT u HealthTest
HUISHTUYHEI 110 aITOpUTMaM 00pabOTKH 1 Pa3IHUIaroTCs ypoBHEM IPOdecCHOHATBHBIX
HacTpoek. M3MepeHns noBeeHUYeCKUX NapaMeTpoB MalleHTOB MPOBOAMIIOCH C 1O-
Motisio BeO-kamep MS LifeCam Cinema nu MS LifeCam Studio. Paspemenne kamep
Obu10 ycTanosieHo 640%480, yactora kaapos 30 k/c, B HACTPOMKaX BKIIOUEH YEPHO-
Oenprit pexum. Vccremyemslii genoBek pacronaraics Ha pacctossHuu (50-100) cm
OT BeO-KaMephl, pa3Mep roJIoBBI 10 ropu3oHTanu — 6osuee 200 nukceneil. YpoBeHb
KauecTBa M300pakeHus: npu tectupoBanun nporpammamu VibraHT u HealthTest
Obu1 Boilie 80% 1715 BCeX MPUHATHIX PE3yJbTaTOB TeCTUpOBaHuUs. Mcnonpzyemebie
JUTSL U3MEPEHUH MOBEJeHYECKUX apaMeTpoB KoMibioTepsl umenn OC Windows 10
U IPOILIeCCOpPbl HE HUXKE 15.

PesynbTath! HccneoBaHn KOHTPOJIBHOM IPYIIIBI BKIIOYAIOT Pe3yIbTaThl 268 u3-
MepeHui nporpammoiri VibraHT mapameTpoB MUKPOIBHIKEHUH TOJIOBBI MAIUEHTOB
¢ moHbIM oTcyTcTBHEM cuMnToMatuku COVID-19 u orpunarensasim TP TecTom
Ha COVID-19. B KOHTpOBHYIO IpyIily BKIIOUeHO 20 U3MEPEHUN MallUEHTOB C MO~
TBepxkAcHHBIM 3a6onmeBanneM OPBU nis Toro, 4TO0B HCKIIOYHUTH BO3MOXKHOCTH
BBISIBJICHUS] CUMITOMATHUKH TAaTOJOTHS-HOPMa IIPU CPAaBHEHUHU IALUEHTOB U KOH-
TPOJILHOM TPyIIIbI, HAPABUB MOBEJIEHYECKYIO IMarHOCTUKY UMEHHO Ha BBISIBJICHHE
cumnromaruku COVID-19.

MeToiMKa UCCIIeI0BaHNUS OCHOBaHA Ha 00YYCHUM HEHPOHHBIX CETEeH pa3iudHON
CTPYKTYPBI C IIOMOLIBI0 00yyaronie NporpaMmsbl, HAIMCAaHHON OJHUM M3 aBTOPOB
(Banepuem AKHMOBBIM) JUIsl pa3/iefieHUs Pe3yJbTaTOB HCCIEJOBAaHUN MaIlMEHTOB
1 KOHTPOJIBHOM I'PYMNIIBI ¥ ONPEAETICHUIO KOJINYECTBAa OMIMOOK P YKa3aHHOM pas-
neneHuu JaHHbIX. CTpyKTypa o0y4aeMbIX HEHPOHHBIX CeTel IBYX M TpeXCIoiHas,
OCHOBHBIM 3JIEMEHTOM ObLI BBIOPaH CUIMOMIAJIbHBII HEMPOH, TaK KaK CUTMOUAAIbHAs
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¢dbyHKIUS sBisieTca Haubonee pacnpoctpaneHHod npu noctpoennn MHC (Haykin,
2008). [Moxdop k03(hPHUIMESHTOB 3HAYMMOCTH B HEHPOHHON CETH OCYIIECTBIISAICS
C IPUMEHEHUEM CTaHJAPTHBIX ONTUMHU3ALMOHHBIX anroputMoB ADAM u Hecteposa
(Nesterov, 1983; Goodfellow et al., 2017), ucnosb3yeMbIX pu 00y4eHUH HEHPOHHBIX
cetell. PazpaboranHas mporpamMma o0y4yaeT HEMPOHHYIO ceTh UMeTh ) Ha BBIXOJIHOM
HEWpOHE IS KOHTPOJIBHOM IPYIIBI U | JIsI TPYIIIBI MAIIUEHTOB C MOATBEPKIACHHBIM
nuarano3zoM COVID-19.

CrpykrypHble cxeMbl iocTpoeHHbIXx MHC m1st AckpuMuHAIK 0a3 JaHHBIX B TPYII-
ax MpeICTaBICHbl Ha PUCYHKE 1.

Puc. 1. CmpykmypHbie cxeMbl JTUHelHbIX HeUPOHHbIX cemeli ¢ rpsiMoU C853bko Orisl
OuckpuMmuHayuu 6a3 daHHbIX 10 08yM epyrnnam: nayueHmMos8 U KOHmMposibHoU,
a) npocmediwas cemb MPSIMO20 pacrnpocmpaHeHust; 6) cems NPSMO20 PacrpoCmpPaHeHuUs
C 0OHUM CKpbIMbIM CII0eM HelpPOHO8.

PesynkraThl uccrnegoBaHumn

B navane cpaBHUM U paccCMOTPUM pE3yJIbTaThl MCCIEIOBAHUS MOBEIEHYECKUX
[IapaMeTpoB MALUEHTOB U KOHTPOJIbHOM I'PYIIIbI, I0JyYEHHbIC CTAHAAPTHBIMH Cpell-
ctBamu Excel u mporpammoii VibraStat (Munkus, 2019). Ha pucynke 2 npezcrasiie-
HBI CPE/IHNE 3HAYCHUS NTOBEACHYCCKUX NapaMeTPOB JUIsl ITALIUEHTOB U KOHTPOIbHOM
IpYyTIIbL.

MaxcuManpHOE pa3iidue B TPyIIIax UMeeT moBeeHueckuil mapamerp E7 (sneprud-
HOCTB), cpefjHee 3HaueHue E7 B KOHTPOJIbHOM IpyIie NpeBbILIaeT cpegHee 3Hauenue E7
B rpymie nanuesTos Ha 30%.

Ha pucynke 3 npeacrasnensl cpennekBagpatniaeckue otkionenus (CKO) mosenen-
YECKHUX TapaMeTpoB Tpymn narueHToB (S1) u koHTpobHOH (S2).
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Puc. 2. CpedHue 3HauyeHusi nogedeH4YecKux napamempos epynn nayueHmos (M1)
u KOHmMposbHou (M2)

Puc. 3. CpedHeksadpamuyveckue omkroHeHusi (CKO) nosedeHuyeckux napamempos 2pynrn
nayueHmos (S1) u KoHmporbHoU (S2)



OnpedeneHue 3Ha4uMbIx nosedeHyeckux hapamempos npu duaeHocmuke COVID-19... 81
T

Paznuune Gonee 30% B rpynmax manueHTOB W KOHTpodbHOUH mMmeroT CKO me-
ctu noBenenueckux mapametpos: E2 (Crtpecc), ES (YpaBHoBemennocTs), E6 (Xa-
pusmarnyHocth), E8 (Camoperynsnus), E11 (Henpeccus) u | (Mrdopmanmonnas
3G PEKTHBHOCTB ).

Ha pucynke 4 npencrasieno cpennexBagparuueckoe orkinonenne (CKO) nosenen-
YecKUX MapaMeTpoB rpym naueHToB (V1) u koutposnbHoit (V2).

Puc. 4. BapuabenbHocmeb (V) nogedeH4eckux napamempos epynrn nayueHmos (V1)
u KoHmposbHou (V2)

Paznmuue 6oxee 30% B rpynnax nanMeHTOB U KOHTPOJIBHON UMEIOT BaprabenbHocTh
ATy noBefeHvecknx napametpoB: E2 (Ctpecc), ES (YpaBHoBemenHocTs), E6 (Xa-
pusMaTudHoCTh), E7 (3Hepruunocts), E8 (Camoperymsius), npuueM BapradelbHOCTh
napamerpa Xapu3MaTHYHOCTb pa3iudaercs Oosee, yeM B 2 pasa.

B Tabnuue 1 mpencraBiensl pe3ynbTaThl 12 pa3muyHbIX SKCIIEPUMEHTOB IO OIpe-
JeJICHUIO 3aBUCUMOCTH KOJIMYECTBA OLIMOOK MpH pa30OpaKkoBKe pe3yIbTaToOB B IPYIIAX
[IALIUEHTOB U KOHTPOJBHON OT CTPYKTYPbl HEHPOHHON CETH U KOJIMYECTBA BXOJHBIX
MOBE/ICHYECKUX [TapaMeTPOB, [10JJaBAEMbIX Ha BXOJIHOW CIION HEHPOHOB.

PesynbraTel, mpuBeaeHHbIC B TaOnuie 1, MOKa3pIBalOT, YTO KOJUYECTBO OLIHOOK
pa3OpaKkoOBKY JTAHHBIX SBJISCTCS CIOXKHOW (QYHKITHEH, OTpeeIsiIeMO COBOKYITHOCTBIO
HACTPOEK, M HAIPSIMYIO HE MOKET ObITh YMEHBILIEHO MyTEeM YBEIWYEHHS BXOIHBIX
HEHPOHOB MJIM BXOJHBIX IIapaMETPOB.
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Ta6bnuua 1

3aBUCYMOCTb KONMMYECTBa OLWIMBOK Npy pa3bpakoBke pe3ynbTaToB B rpynnax nauneHToB
N KOHTPOJIbHOW OT CTPYKTYPbl HEMPOHHOW CETU U KONMUYECTBa BXOAHBIX NOBEAEHYECKNX
napameTpoB, NoJaBaeMbIX Ha BXOAHOW Cron HEMPOHOB

CtpykTypa KonunuectsBo BXxoAHbIX Bpemsa —
N MHC BENUYNH TovHOCTL/OWNGKM Mpumeyanve
1 MuH — 491/566
5 MnH — 496/566
1 5x1 36 (P12 x 3) 10 MUK — 497/566 McxogHo-HoBas ceTb
69
1 MuH — 553/566
5 MnH — 553/566
2 10 x 1 87 (A1F-P4) 10 MUH — 553/566 VlcxogHo-HoBas ceTb
13
1 MuH — 558/566
s | qoxq [40(TIO+IE+A2+A3+| 5wun—559/566 | MCxOAHOHOBaR cemy
+ Sat + S(R) 10 MuH — 559/566 P H
7 BXOHbIX JAHHbIX
1 MuH — 549/566
5 MnH — 549/566
4 18 x 1 36 (P12 x 3) 10 MUH — 549/566 VlcxogHo-HoBas ceTb
17
1 MuH — 553/566
5 MnH — 554/566
5 30 x 1 30 (P10 x 3) 10 MUH — 554/566 VlcxogHo-HoBas ceTb
12
1 MuH — 553/566
5 MnH — 553/566
6 36 x 1 36 (P12 x 3) 10 MUH — 554/566 VlcxogHo-HoBas ceTb
12
1 MuH — 554/566
5 MnH — 554/566
7 38 x 1 38 (P12 + IE) 10 MUK — 554/566 McxogHo-HoBas ceTb
12
1 MUH — 279/566
5 MnH — 279/566
8 72 x1 36 (P12 x 3) 10 MUH — 279/566 McxogHo-HoBas ceTb
287
1 MuH — 536/566
5 mnH — 552/566 | WcxogHo-06y4YeHHbIN
9 [40x20x1 12CKO 10 MUH — 554/556 | dbaiin no 26 M + CKO
12
1 MuH — 554/566
10 | 40 x 20 x 1 12v 5 mnH — 557/566 | WcxogHo-06y4YeHHbIN
OcrtanbHble 0. 10 mmH — 557/566 | dpain no 26 M + CKO
9
1 MUH — 547/566
11 | 40 x 20 1 12M 5 muH — 560/566 McxoaHo-06yyeHHbIN
OctanbHble 0. 10 muH — 560/566 | chann no 26 M + CKO
6
1 MuH — 552/566
40 (T1I0+IE+A2 + A3 + 5 MuH — 566/566
12 |40 x 20 x 1 + Sat + S(R) 10 MYH — 566/566 McxogHo-HoBas ceTb
0!
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B Tabnuie 2 npuBeaeHa 3HAYMMOCTD MOBEICHUECKUX MAapaMeTPoB, MOTydYEeHHAs
JUTS TIEPBOTO CIIOSI HEHPOHOB CTPYKTYphI 12 (Tabnuua 1). BeraenenHast iBeToM cTpoka
MOKa3bIBACT MaKCHMaJbHbIe Beca KOA(P(PHUINEHTOB 3HAYMMOCTH, OHU HE CHIIBHO pa3-
JIUYAIOTCA JUI BCEX MPUBEACHHBIX TTOBEICHUYECKNX ITapaMeTPOB.

Tabnuua 2

3HauYMMOCTb BXOAHbIX KO3(h(PULMEHTOB NOBEAEHUYECKUX NApPaMeTpPOoB ANs NePBOro cros
HENpOHOB CTPYKTYpbl 12. BbiaeneHHas LIBETOM CTpOKa NokasbiBaeT MaKkCcMMarbHble Beca
KO3 PULNEHTOB 3HAYNMOCTU
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OTtHocuTensHO HeOoMbIIoNi pa3dopoc 3HaunmMmoctu (200—500) GonbIIMHCTBA TIO-
BEJICHYECKUX NapaMeTpPOB IPH Pa30opaKoBKe JNAHHBIX OOBSICHHUM MPUHIIUIIOM MHHH-
MaJIbHOW KOPPEISLUH, UCIOIb3YEMOH ISl BHIYMCIICHHS TIOBEICHUYECKUX MapaMeTpoB
B TexHojornn BuOpomszoopakenns (Munkun, 2020). MUHIMAIBbHYIO 3HAYUMOCTH
nMeeT HeOOIbIIOe KOIMYECTBO apaMeTpoB, B TOM 4ncie BapuadenpHocTH A2 n A3
(3HaunmocTh 9 1 22), KOTOpbIE MOTYT OBITH 3aMEHEHBI Ha Ooyiee HHPOPMATHBHEIC
B JaJbHEHIINX UCCIICIOBAHUSIX.

O6cyxaeHne nony4YeHHbIX pe3ynbLTaToB

[IpencraBnennsie B Tabnuie 1 pe3ynbTarhl 10 OAMHAKOBBIM HACTPOWKAM JIMHEH-
Hoit UHC ¢ yBennyennem nepBoii TMHUM HEHPOHOB (cTpyKTypsI 1 (5 x 1); 4 (18 x 1);
6 (36 x 1); 8 (72 % 1)) MOKa3BIBAIOT, YTO KOIUIECTBO OMNOOK pa30pPaKOBKH CYIIECTBEH-
HO yMeHbInaetcs (¢ 69 1o 12) ToapKo 10 MOMEHTA IIPEBBIIICHUS KOTUYSCTBA BXOTHBIX
HEHPOHOB HA/l KOIMYECTBOM BXOJIHBIX MTApaMeTPOB. 3HAUUTETHHOE MTPEBHIIICHIE YHCITa
BXOJIHBIX HEHPOHOB (72 Ha 36 1 CTPYKTYpPHI 8) MPUBOJUT K PE3KOMY YBEIMUYEHHUIO
ommOoK pazopakoBku ¢ 12 mo 287.

YBenuueHne KOJM4YecTBa BXOAHBIX NMOBEACHYECKUX MapaMeTPOB (CPaBHUM CTPYK-
TypHI ceTelt 2 u 3) camo 1o ce0e He MPUBOIUT K YBEITWICHHUIO TOUHOCTH pa30pakoBKU
st onHol cTpykTypsl MHC: ¢ xonndyecTBOM BXOJHBIX MapaMeTpoB 87 KOJIUYECTBO
ommOOK paBHO 13, yMEHBIIIEHUE KOTUIESCTBA BXOAHBIX IMapaMeTpoB 10 40 MpUBOIUT
K YMEHBIICHHIO OIIUOO0K /10 7.

[IpencraBnennpie B Tabyumie 1 pe3ynbTaThl IJIs MPOCTOH JTMHEHHON CETH BCETO
C IBYMS CJIOSIMH HEHPOHOB (BXOAHOW M BBIXOAHOMW CIIOH, CTPYKTYpHI 1-8) MOKa3bpIBaloT
JIOCTATOYHO BBICOKYIO MH(OPMATHBHOCTH BXOHBIX MOBEIEHYECKUX MMapaMeTpoOB s
pazOpakoBKU TPYII JAaHHBIX U, clienoBaTenbHO, quarHocTuku COVID-19, tak xak
B HAWJIy4IIeM BapHaHTE CTPYKTYpbI 3 JAfOT TOYHOCTH pa3OpakoBKHU OM3Kyr0 K 99%
[pY AOTOJHUTEIHLHON HOpMaJIM3allM BXOAHBIX TapaMEeTpPOB.

[IpenBapurensuoe mmrenpHoe obyuenne HC (Oosnee 24 4acoB) ¢ HEMOJHBIMU
JTAHHBIMH (BapUaHTHI CTPYKTYp ceTn 9—11) ycTynmaer B TOYHOCTH ONTUMH3UPOBAHHO-
My ObICTpOMY OOYUYEHHIO BapuaHTa CTPYKTYpHI 12, B KOTOpOM omrbKa pa3opaKkoBKH
JAaHHBIX CHW)KEHA JI0 HYJIS.

Koneuno, npuBeieHHbIE pe3yNIbTaThl Pa30pakoBKU JaHHbIX, CKOPEE BCEr0, MOTYT ObITh
erre OoJiee ONTUMHU3UPOBAHBI TIPY YBEJIMYSHNH 0a3 JaHHBIX MAIIMEHTOB U KOHTPOJIHHOM
TPYIIBI, TAK KaK HEBO3MOXHO JalbHEeHIIee yIydllleHne aropuT™Ma pa3opakoBKH TpH
JOCTIDKeHNH ommmOku paBHOoU 0 B mocienneM 12 Bapuante ctpykTypbl HC ut ontimmsn-
POBaHHOM ITOTOKE BXOJIHBIX [TOBEJIEHYECKHUX MTapaMeTPOB.

Hannsie ¢ nepsoro cioss MHC (Tabmmia 2) MOXHO YCIOBHO CUHTATh peabHON
3HAYUMOCTBIO BXO/HBIX IMApaMeTPOB, TaK KaK UX 3HAYMMOCTh MOKET U3MEHUTHLCS Ha
CKPBITOM cJIo€ CTPYKTYphl 12. OgHaKo He NPUXOIUTCSA OKUJATh CYLIECTBEHHOTO U3-
MEHEHHsI 3HAYMMOCTH JUIsl Takoi mpocToit cTpyktypsl MHC, koTOpast ncrosnbs3oBaiach
B 9TOM HCCJIEIOBAHUU.

Craructrueckast 00paboTKa pe3ylbTaToB UCCICI0BaHUHN MOBEACHUYECKUX MapamMe-
TPOB TPYII MAIIMEHTOB ¥ KOHTPOJIHHOMW, TPEJCTABICHHBIE HA PUCYHKaxX 2—4, TaKkxke
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MOKa3bIBAIOT BBICOKYIO MH()OPMATHBHOCTD MOBEIEHUYECKUX MTapaMeTpOB IJIsi JUAarHO-
ctuxku COVID-19. NmeroTces CyIiecTBeHHbIE Pa3Uyus B CPETHUX 3HAYCHUAX TTOBE/ICH-
yeckux mapamerpoB (6 mapametpoB: ES; E6; E7; ES; P14; E otnuuarorcs Oonee, uem
Ha 6% MeXx 1y rpymnmnaMu), a mopor B 6% ObUT YCTAaHOBJICH PaHee KaK ONpe/Ie/ICHHbIN
[peziesl TOYHOCTH U3MEPSEMBIX IapaMeTpoB BuOpouzoopaxenus (Munkus, 2019). CKO
1 BapuabenbHOCTh (puc. 3 U 4) moBeIeHYeCKUX MapaMeTpoB OKa3alInCh Jaxe Ooee
nH(POPMATUBHBIMH I CTAaHAAPTHOW CTATUCTHYECKOW pa3OpakOBKH HCCIIEAYEMBIX
IpyINI JaHHBIX, TaKk Kak pa3nuuus B rpynnax 6 mapamerpoB CKO u 5 mapameTpoB
BapHabenbHOCTH NpeBbickun 3HaueHue 30%, npuuem BapuadensHOCTh napameTpa E6
pasznuvaercs B rpymniiax NalyueHToB ¥ KOHTPOJIBHOM Oojiee ueM B 2 pasa.

Bonbast yacTe 310 cTaThU MOCBAIIEHa 00padOTKE MaTeMaTHYECKUX TaHHBIX, HO 3a
Ka)XJI0M IO MOBEJCHYECKUX MapaMeTPOB, ONPeIeNsieMbIX TEXHOJIOTHEH BUOPOU30-
OpaxxeHHs, CTOMT 00BbEKTHBHAsI CUMIITOMAaTHKa 3a00J1eBaHNs. MHOXECTBEHHBIE CUMIITO-
Mbl COVID-19 (Struyf et al., 2020) Haxost 6e3ycIOBHOE TOATBEPXKIICHUE B TOBE/ICHYC-
CKHX pPEaKLMsX 4esIoBeKa (YBEJIMUCHNE YPOBHEH cTpecca, IeNPECCUU U HEBPOTU3MA IIPH
YMEHBLIEHHH SHEPTUYHOCTH, YPABHOBELIEHHOCTH, CAMOPETYJISIIUK ¥ MH)OPMAIIMOHHOH
3¢ GEKTUBHOCTH) U B 3HAYUTEIILHON BPEMEHHOW HECTAOMIFHOCTH MTOBEACHICCKHUX ITapame-
TpOB. YKa3aHHbIE U3MEHEHHS TOBEJIEHYECKUX MTapaMeTPOB MO3BOJISIOT AUATHOCTHPOBATh
COVID-19 nipu ananmze pedIekCHBIX TBHKEHUI TOJIOBHI 32 CUET BECTHOYIISIPHO-IMO-
LHOHANBHOTO pediekca. Bricokas nuarnoctideckast THPOPMaTUBHOCT OBEICHYECKIX
[IapaMeTPOB YeJIOBEKA IIO3BOJISIET OCYILECTBIIATh Pa30PaKOBKY JAHHBIX HA OTHOCUTEINILHO
npoctbix cTpykrypax HC, a 3Hauut u npooauts quarHoctuky COVID-19 Ha mpocTtbix
I0JIb30BATEIILCKHUX YCTPOICTBAX, IIEPCOHANIBHBIX KOMIIBIOTEPAX U MOOMIIbHBIX TeIe(OHAX.

B Oyayumx uccnenoBaHusAX HEOOXOANMO 3HAYMTENLHOE yBEIWUYECHHE pazMepa 0as3
JAHHBIX TAIUEHTOB W KOHTPOJIFHON TPYMIBI [T TIepeHoca MOMYyYeHHOW TOYHOCTH Ha
MPOU3BOJIbHYIO BEIOOPKY HCTIBITYeMbIX. [lomydyenHas HyeBast OmmoKa 1, COOTBETCTBEHHO,
100% TOYHOCTB, UyBCTBUTEIHFHOCTD M CHENM(UIHOCTD TIPH Pa30paKkoBKe JAHHBIX B IIPH-
BezeHHBIX cTpyKTypax MHC, ckopee Bcero, HECKOJIIBKO M3MEHUTCS MIPU 3HAUYUTEIEHOM
yBenuueHnn 6a3 naHHbIX. OHAKO HAM MPENCTaBISAETCS JOCTATOYHO MEPCIIEKTHBHBIM
npennaraeMelii Meron auarHoctuk COVID-19 npu koHTposie mOBEIEHUYECKUX Mapa-
METPOB C MOMOIIBIO TEXHOJIOTUM BHOPOM300paKeHUs, TaK KaK OKHJAAeMoe TaJIeHHe
TOYHOCTY NPH YBETMYCHUH 0a3bl JaHHBIX MOXKET ObITh CKOMIIEHCHPOBAHO YBEIMYEHHEM
TOYHOCTH TIpU yclIoKHEHNH cTpYKTypsl MHC 1 yBennueHnn BXOIHBIX TTOBEIEHUECKUX
napameTpoB. Kpome Toro, MO>XHO IpeIoI0KUTh, YTO MPEeiaraeMblii METO] MOKET OBITh
YHUBEPCATBHBIM ISl TUAaTHOCTUKH MHOTHUX, €CITH He JIToObIX, 3a0oneBanuii. [lepexon ot
OMOXMMHUYECKNX TECTUPOBAHUI K KOHTPOIIO HH(POPMATUBHBIX PE(IEKCHBIX IBHKCHUH
1 TIOBEJICHYECKHX MTapaMeTPOB aHAJIOTHYEH MEePEeXOy K 3eJIeHON SHEpreTHKe 10 CpaBHe-
HHMIO C TOIUTMBHOM, TaK KaK OH a0COJIFOTHO SKOJIOTUYEH U He TpeOyeT 3HAUNTENIbHBIX 3aTpar.

OT/ebHOTO PACCMOTPEHUS 3aCITY)KHBAOT PabOThI 10 MCCISI0BAHUIO 3P PEKTUB-
HoctHu BaknuHanuu or COVID-19 ¢ momompio pa3pabOoTaHHON TEXHOJIOTHH JTUATHO-
ctuku COVID-19 Ha ocHOBE MOBeIEHYECKUX TApaMETPOB, U3MEPSIEMBIX TEXHOJIOTHEH
BuOpon3odpaxenus. IlosyueHHble HAMU IPeABAPUTENIBHbIE PE3YIbTATh Y HECKOIBKUX
YeJIOBEK MOKa3bIBAIOT MOSIBIEHNE NOoBeAeHUecKkuX npuszHakoB COVID-19 yixe uepes
3 cyrtok nocie mepBoit mpuBuBku CrrytHuk V (Logunov et al., 2021), korma HUKaKue
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OMOXMMHUYECKHE METOJbl HE MOKA3bIBAIOT 3HAYUMBIX OMOXMMHMYECKUX HU3MEHCHHH
B OpraHu3Me ueioBeka. Ha Hamn B3IJsyI, 3TO CBHIETEIbCTBYET O BBHICOYANIICH WyB-
CTBUTEIBLHOCTH Pe(IIEKCHBIX MUKPOIBM)KEHHUI TOJIOBHI YeJI0BEKa U BECTUOYIISIPHO-IMO-
MUOHAIBLHOTO peduiekca K JIF0OBIM MAaTOJIOTHISCKUM MPOIeccaM U He3HAYUTEIIbHOMY
M3MEeHeHHs! (PU3UOIIOTHIECKOTO cocTostHrs. COBOKYITHOCTh u3MepseMbix MU noBeeH-
YEeCKHX IapaMeTpoB MOXKET oKazaThcs Oosiee MHPOPMATUBHON, YeM TPaTUIIMOHHEIC
MEUIUHCKHAE 1 OHOXUMHUYECKUE METO/Ibl IUATHOCTHKH.

Tak ke OTIEeNIbHOE PacCMOTPEHHE HEOOXOAUMO UIS MOCT KOBUIHBIX MPOIECCOB
peabHIMTAIIMK OPTaHU3Ma, TAK KaK MOJYYCHHbIC ¢ TIOMOIIBIO TUArHOCTHKH TIOBEICHYE-
CKHUX MapaMeTpOB pe3yJIbTaThl MO3BOJIAIOT BUAETH MoBeaeHueckuii ciaen or COVID-19
CIyCTsI moJiro/ia u OoJee mocie nepeHeceHust 3aboneanus. [Ipeiaraempiii B TaHHO#
nyonukanuu Meron auarHoctuku COVID-19 moxer siBisiTbest 3 (EKTUBHBIM CPEJi-
CTBOM KOHTPOJISI PeaOMIMTAIIMOHHBIX TTOCTKOBUIHBIX TIPOIIECCOB.

3aknroyeHue

[IpoBenenHbIe NCCIIEOBAHUS TOKA3aIH CYIECTBEHHYIO 3HAYMMOCTh OOJIBIITMHCTBA
MOBEJICHYECKUX MapaMeTpOB, U3MEPSIEMbIX TEXHOJOTUEH BUOPOM300paKEHUs, s
nuarHoctuku COVID-19. TlpoBenennbie uccienoBanus pa3nudHbix cTpyktyp MHC
MTO3BOJIMII ONITHMH3HPOBATH HA0OP BXOJIHBIX IMOBEICHYECKHUX ITaPaMETPOB K MUHUMH-
3MPOBATh OMIUOKY J0 HYJIsI IPH pa30opaKkoBKe 0a3 JaHHBIX MAI[MEHTOB C MOTBEPIKICH-
HbIM AuarHo3oM COVID-19 0THOCUTENBHO UMEIOLIEHCS KOHTPOJIbHOU TPYIIIbI JAHHBIX.

[TocTaBieHHYIO 1I€Th BRISIBICHUS 3HAUUMBIX MTOBEACHUCCKIX TTapaMETPOB TP AHA-
rHoctuke COVID-19 MOXHO cunuTaTh JOCTUTHYTOH, TakK Kak 38 u3 40 ucnoyb3yembIx
MOBE/ICHUECKUX TTApaMeTPOB MTOKa3aJIH [IPUEMIIEMYI0 3HAYMMOCTh TP pa3OpakoBke 0a3
JTAHHBIX C IIOMOIIBI0 CHHTE3UPOBaHHBIX CTpYyKTyp MHC. Takke BBITTOTHEHBI 331291
ontumusanuu MHC st pa3OpakoBku 0a3 JaHHBIX IPYIII MAIIUEHTOB U KOHTPOJIbHON
rpynnsl, 1 gocturayta 100% tounocts nmuarnoctukun COVID-19 mo mmeromumcs
pesyabTataMm 536 u3MEpeHUid.

[TomygenHbIe pe3ynbTaThl TO3BOJISIOT UCIIOIB30BATh Pa3padOTaHHYI0 METOUKY HE
ToJIbKO Jiyist tuarHocTuk COVID-19, Ho u iist KOHTpOIIst 3)()EKTUBHOCTH MPOIECCOB
BakruHAIH 0T COVID-19 1 mocT-KOBUIHONW peadMIUTAIINA TTallHeHTOB.
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Annomavusn: Paccmompenvr npumenenus cucmemol usmepernus 40 nosedenueckux napamempog
yenogeka na 6aze MexHono2uu GUOPOU30OPAdICeHUs OISl MEOUYUHbBL, 8 MOM HUcie: OUASHOCMUKA
COVID-19, koumpons s¢ppexmusnocmu eaxyunayuu npomug COVID-19 u nocmrosudnas peabunu-
mayus. [Ipusedenvi npumepuvl 06yuenus uckycemeennvix neiponnvix cemeti (MHC) 6 3agucumocmu
Om NOCMAGIeHHOU 3a0auu MeOuYuUHcKou ouasnocmuxu. Iloxazana 603moACHOCHbL OUASHOCTUKU
COVID-19 nHa cmaouu nauana u OKOH4AHUS 30001€8aHUS C NOMOWBIO NOBEOEHUECKUX NAPAMEMPOSs.
Ipueeden npumep konmpons s¢pgpexmusnocmu saxyunayuu om COVID-19 no usmepsemvim noseden-
yeckum napamempam. Ioxazana 603MoOANCHOCHI 06BEKMUBHO20 KOHMPOJIA NOCTNKOGUOHBIX U3MEHEH ULl
opeanu3Ma ¢ NOMOWbIO NOBEOEHUECKUX NAPAMEeMPO8. AHATUIUPYIOMCS NPEUMYUeCmEa NOBEOeHYECKUX
Xapaxmepucmux Hao mpaouyuoHHbIMU OUOXUMULECKUMU U OUODUIULECKUMU MeMOOaMU aHAU3A
npu MeEOUYUHCKOU OUASHOCIMUKE U KOHMPOJe 3a JledeHuem 3a001e6anuil.

Knroueswie cnosa:. COVID-19, subpousobpasicenue, nosedenueckue napamempol, GUOXUMUYECKUE AHA-
JU3bL, MEOUYUHCKAS OUASHOCIUKA, CUMIMOMbL 3a001e6anusl, buomempus, mawunnoe ooyyenue, MHC, HM.
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Abstract: Applications of measuring human behavioral parameters based on vibraimage
technology for medicine is considered, including: diagnostics of COVID-19, monitoring the
effectiveness of vaccination against COVID-19 and post-covid-19 rehabilitation. Variants of artificial
neural networks (ANNS) training are given, depending on medical diagnostics tasks. The possibility
of COVID-19 diagnosis at the stage of disease start and end using behavioral parameters has
been shown. Monitoring of vaccination effectiveness against COVID-19 by measurable behavioral
parameters is given. The possibility of post-covid-19 changes control using behavioral parameters
has been shown. The analysis of behavioral characteristics advantages over traditional biochemical
and biophysical methods in medical diagnosis and disease treatment monitoring is done.
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BBepgeHune

TpaauIIMOHHO YEJIOBEYECTBO IMPOTHBOIMOCTABISAIO MAaTEPHAIBLHOE U JYXOBHOE,
BEIIECTBO M DHEPTHIO, CYUTAS ITU MTOHATHUS MIPOTUBOIIOJIOKHBIMU. C TOYKHU 3pEHHUS CO-
BpeMeHHO! (pH3HKH, MATEMATHKH ¥ HH()OPMAIIMOHHON TEOpUH Pa3HUIA MEKIY dTHMHU
MOHATHSIMH HE CTOJIb BEJIMKA, Y II000ro 00beKTa MOTyT OBITh MaTepHaIbHbIC, SHEPTeTH-
YecKue ¥ MHPopMalmoHHbIe Xapakrtepuctiuku. OcHoBaTens kubepaeruku Hopoept Bunep
B 1948 romy yTBepkaal, 4To «uHGOPMAITHsI €CTh HHGOPMAIIHS, a HE MaTepys U HE dHEP-
rust. ToT MaTepuani3m, KOTOPBIH He MTPU3HAET 3TOTO, HE MOYKET OBITh )KU3HECTIOCOOHBIM
B Hacrostiee Bpems.» (Wiener, 1948). K coxxanenuro, To uTo 06110 ckazano moutu 100 ner
Ha3aJl MOKeT ObITh OBTOPEHO ceivac ¢ ele 0obliei akTyanbHOCThI0. COBpeMeHHas
MEIWIINHA B HACTOAIIEE BPEMS TIOJTHOCTHIO CKOHIIEHTPHUPOBaHA Ha MaTepPHaIbHOM (a He
MHPOPMAITMOHHOM ) TIOAXO0/Ie K 00JIe3HH, TUarHOCTHUKE M MeTo 1aM JiedeHus1. Ciadble mo-
MBITKH TIPEJICTaBUTh HU(PPOBYIO MEIULIMHY KaKk OECIIPUCTPACTHYIO HAYKY, PABHOIIPABHO
UCIIONB3YIONINE TaHHbIe OMO(PH3NUECKNX, OMOXUMUYECKUX U ITOBEJICHYECKUX XapaKTepH-
CTHIK, TOJBKO TIOAUEPKHUBAIOT 3TO HepaBeHCTBO (Alber et al., 2019). bompmmHCTBO TOCTH-
JKEeHUH W MPOBAJIOB B COBPEMEHHOI MEIUIIITHE OCHOBAHBI HA MTOIYYSHUH MaTePHaIbHBIX
JAHHBIX OMOXMUMHUYECKUX MM OMO(PH3NYECKUX aHAIM30B, B TOM YHCIIE [IPU JUATHOCTUKE
COVID-19 (Zhang et al., 2020; Laguarta et al., 2020; Soares et al. 2020; Erdem & Aydin,
2020; Hussain et al., 2020; Jin et al., 2020; Wynants et al., 2020; Struyf et al., 2020;
Jimenez-Solem et al., 2021). B To Bpems kak u3MepsieMbIe MTOBEJICHYECKHE MTapaMeTphl
YeJoBeKa, MPaKTUUECKH, TOJTHOCTHIO HTHOPHPYIOTCS COBPEMEHHON MEUIIMHOM, XOTsI OHU
SIBJSIFOTCSI OCHOBOM JIMArHOCTUKH JIFOOO0T0 3200J1€BaHMs, IEPBBIN KIIACCUYECKHUI BOIPOC
Bpaya MalyeHTy — Ha 9To jkaimyerech? PelKo KTO M3 MareHToB KalnyeTcs Ha OHOXH-
MHUYECKHE aHAITU3bI (YPOBEHb caxapa, XOJIeCTeprHa U T.J1.). bBHOXMMHUYeckre n3MeHeHUs
B OpraHW3Me Hepa3pbIBHO CBS3aHbI C TIOBEACHUECKUMH XapaKTEPUCTHKY, HAIPHUMED yCTa-
JIOCTb, TOJIOBHAsSI 00JTb, TOIIHOTA, KAIlleJIb — TaK Ha3bIBAEMbIE CUMITTOMBI 3a00JICBaHHSI.
CrMITOMBI — 3TO T€ K€ TIOBEAECHYECKHE MapaMeTPhl, KOTOPbIE NMMEIOT OTKIOHEHHS OT
HOPMBI, €CITH HOpPMa TPABHJIIBLHO OIIpEeJIeNieHa, a TIOBEICHYECKUE TIapaMeTphl U3MEPEHBI
¢dusmyeckum Meto oM. IMeHHO Takoii crioco® u3MepeHHs TOBEJCHYECKUX M1apaMeTPOB
npeJyiaraeT TeXHOJIOTHsl BUOPOU300paKEHNS, OTIpeIeNisist pa3InvHbIe CHX0(Qu3noIornye-
CKHe TapaMeTpHl TPH U3MEPEHUH pe(IeKCHBIX MUKPOIBIDKEHHUH TOJOBBI. BecTnOyapHas
cHCTeMa YeIOBeKa aBTOHOMHO TTO/IJIEP)KABAET TOJIOBY B BEPTHUKAIILHOM COCTOSIHUH C T10-
MOIIBIO IOCTOSTHHOTO COKPAILEHHS IEHHBIX MBIIIII, a JTI0ObIE MaTOJIOTHYECKHE MPOLECCH
BHOCSIT U3MEHEHUsI B paboTy BecTHOYIsipHOI cucteMsl (bnaHk u jip., 2012). D10 siBieHune
TIOJIYYHJIO Ha3BaHHWE BECTHOYISIPHO-dMONMOHANBHBIN peduiekc (Minkin&Nikolaenko,
2008; Munkus, 2020), Tak Kak IMOIMOHAJIBHBIE COCTOSHUS TaK JKe BIMSIOT Ha TIapame-
TPl MUKPOJIBHYKEHHI TOJIOBBI, HAIIPUMEP arpeCCUBHOE COCTOSIHUE YBEITMUMBAET YACTOTY
pedaekcHbix Mukpoasmxkenuii (Lorenz, 1963).

UenoBeK BcerJa HAXOTUTCS TMOJ JCWCTBHEM MHOXKECTBA PA3IWYHBIX BHEUTHHX
(hakTOpOB ((PU3NIECKUX, XUMUIECKUX, ONOIIOTUIECKUX, IMOIMOHAILHBIX, HHPOpPMa-
LUOHHBIX U JIPYTUX), KOTOPbIC BHIBOJAT WM HE BBIBOIAT (DU3HONIOTHUYECKHAE CUCTEMBI
YeJoBeKa U3 PaBHOBECHOTO COCTOSIHMS. DyHKIIMOHUPOBAHUE (PU3NOIOTHYECKUX CHCTEM
OCHOBAaHO HAa MHOKECTBE OOpATHBIX CBSI3€H, perysaiysa paBHOBECHS (OHOIOTHIECKOrO,
(hm3MUECKOT0, XUMHYECKOT0) B OPraHU3Me 00ECTIeYNBACTCS B PA3TMIHON TEPMHUHOIOTUHI
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romeoctazoM (Cannon, 1932), amuocrazom (McEwen, 2000), romeokune3om (Halberg,
1969; Munkun&bnank, 2019; 2021) unu unrepouenuueit (Yepuurosckuii, 1985;
Petzschner et al., 2021) B 3aBHCHMOCTH OT BbIOOpa MOJIENHN JOCTHIKEHUS PAaBHOBECHSL.
YrpouieHHas MOJIeIIb PEryINpOBaHNsl PABHOBECHOI'O COCTOSHHS H300paskeHa BO MHOXKeE-
CTBE IyOJIMKALHiA, OT YUeOHUKOB JJO HAYYHBIX CTAaTeH, M0 MOJEINPOBAHUIO (PH3HOIIOTH-
yeckux mporieccoB (Selye, 2013; Hoocenbiies, 1978; McEwen, 2000). MbI He cunTaem
HEOOXOIMMBIM YCIIOXKHSTh CTPYKTYPHYIO CXEMY BO3JICHCTBUI Ha YeIOBEKa, TOTOMY UYTO
HMMEHHO AETaJIbHOCTH IIPEACTaBICHNS (PU3HOIOINYECKHUX IPOLIECCOB, HA MOM B3I, Me-
IIAET TOHSTH OOIINE MPUHIMUITB COCTOSIHHS 3A0POBbS WiIK 00J1e3HU. BHelHne Bo3nedcTBrs
MPHUBOJAT K KI3MEHEHHSIM BHYTpH opranu3Ma. Hackonbko BbI3BaHHbIE U3MEHEHHS SIBISIIOTCS
00paTUMBIMU OTIPEJICIISIOT 3AIUTHBIC MEXaHM3MbI OpraHn3Ma (MIMMYHUTET) U TIPABUITb-
HOCTB JICUCHHS, YTO TOXKE SIBJISICTCS BHEIIHUM Bo3zeiicTBueM. Ha pucynke 1 npuseneHa
000011IeHHAs CTPYKTYpHAsI CXeMa MaTepHanbHOTO U MH()OPMAIMOHHOTO BO3ACHCTBUS Ha
YeJIOBEKa B MPOLIECCE JICUCHHS TPOU3BOJILHOTO 3a00JIeBaHus. bBHOMEeTpUUeCKe CTaHAapThI
(TOCT ISO/IEC 2382-37-2016) pa3aemnsioT Bce U3MepsieMble XapaKTEPHCTHKH YeTOBeKa Ha
Orosoruueckre (MaTepraibHbIC) U TIOBeIeHIecKre (MH(POPMAIMOHHBIE), TI09TOMY B Jajlb-
HeHIeM MbI OyZieM NPHACPKUBATHCS JAHHOH CTAaHIAPTU3MPOBAHHON TEPMUHOJIOTHH, B TOM
YHCIIe U TSI MEJMIIMHCKON TUarHOCTUKH, TaK KaK MEAUIIMHCKUAE METO/Ibl HCCIICJOBAHUSI
W aHAJU3BI, JISKAIUE B OCHOBE MEIMIIMHCKON TMATHOCTUKH, CIICTyeT CUATATh OTJCITbHOM
00JIaCTBIO MOTYyYEHHUsI ONOMETPUUECKHUX XaPAKTEPUCTHK YETIOBEKa.

BHelwHne dakTopbl MauneHT MeToapl uccnenosaHus

Buonoruyeckue
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@ @ @ XUMUYeECKMe
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> [oegeHyeckne
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Puc. 1. O606weHHasi cmpykmypHasi cxema MamepuanbHO20 U UHGHOPMayUOHHO20
s030elicmeusi Ha Yeroeeka 8 npoyecce 1eYeHus npou3eoribHo20 3aboesaHus.

Nl_Nn — gbusuosnoeuqyeckue cucmembl U pasiuyHble YposHU obmeHa ynpasndarnwumMmu cuesHanamu
8 OpcaHu3me 4esioseka

Ha pucynke 1 manmenT npezcraBieH B BUJIE psAaa GU3NOJIOTHUECKUX CHCTEM U 0J10-
KOB 00MEHA yNPaBJIsIOLIMMH CUTHAJIAMH, TIPUYEM KaXKIbIH 3JIEMEHT TAKOM CXEMBbI UMEET
JIBYCTOPOHHIOIO CBSI3b C JTIOOBIM APYTHUM JIEMEHTOM CHCTEMBI. M3 IpUBEICHHOM CXEMBbI
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CIIEYEeT, YTO JII000e N3MEHEHUE B MPOU3BOJIBHOM OJIOKE MPUBOIUT K OINPEAeICHHBIM
HM3MEHEHUSIM BO BCEX JIPYTUX dJeMeHTax cucteMbl. CienoBaTenbHo, Tr0doe 3a0oneBa-
HUE€ HaKJIaJbIBAaeT CBOM HETIOBTOPHMMBIN OTMEYAaTOK Ha (PYHKIIMOHUPOBAHNE KaXKIAON
(DU3HOJIOrMYECKOM CHUCTEMBI U KOHTPOJIb pabOThI, HAIIPUMEDP, BECTUOYIIIPHON CUCTEMBI,
SIBIISIETCSL TOCTATOYHBIM JUIs1 AUATHOCTUKH MPOU3BOJILHOTO 3a00JICBaHHS.

Lenbto naHHON pabOTHI SIBISETCSl CPaBHEHUE PA3IMUHBIX METO/IOB aHAlIM3a Me-
JTUITHCKUX (MaTepuanbHBIX U WH(GOPMALMOHHBIX) JTaHHBIX BO BpeMs 3a00JeBaHUs
1 UCCIIEIOBAaHNE BO3MOKHOCTHU HCIIOJIb30BaHMS MTOBEICHUECKUX [TapaMEeTPOB I Me-
JULIAHCKOW TUArHOCTHKH B Havase 3a00JieBaHMsA, [IpoLecce JCUCHHs, PeaOHIUTaluu
MocJIe JIeYeHHS ¥ OLIEHKH 3P PEKTUBHOCTH BaKIIMHUPOBAHUS Ha IPUMEPE THArHOCTUKU
COVID-19 texuomoruei BHOpom300pakeHus ¢ UCTOIb30BaHneM o0yuaeMbix MHC.

MaTepMan bl U MeTOo4

Mertonom u3meperus 40 MOBEICHUYSCKUX MMAPAMETPOB SBISICTCS TEXHOJOTHUS BU-
opousodpakenus (Munkun, 2007; 2020; AxumoB&Munkus, 2021), ucnonb3yemas,
B TOM YHCJIE, IS MEAUITMHCKOM auarHocTuku (bmank u np. 2012; Munkua&boOpos;
2020) manbonee r¢pdhextrBHO ¢ mpuMeHeHneM o0ydaembrx THC (bobpos u ap., 2020;
Minkin et al., 2020; AkumoB&Munkus, 2021). J{ns monyyenust unpopmanny 0 MEKpO-
JIBIOKCHUSIX TOJIOBBI UEIOBEKA TeJIeBU3UOHHAs BeO kamepa Microsoft LifeCam Studio
pacnojiarajgach B 1 MeTpe OT HmalueHTa, CHISAIIEIO HAlPOTHB BeOKaMephl B TCUCHHE
3 munyT. Kamepa monkiodeHa Kk koMmmbtorepy ¢ nporueccopom Intel Core 17, Ha KOTO-
pom ycraHoBiieHa rporpamma VibraHT, onpenenstoias moBeeHYECKHE MapaMeTphl
U XapaKTEPUCTUKH 3[I0POBBSI, aHATU3UPYsT MUKPOJIBUKCHHSI TOJIOBBI Y€JIOBEKa C T0-
Mo1nkio npeaBaputensHo o0yueHHoi MHC. M3mepenne noBeneHIECKUX MapaMeTpoB
y TIAIIMEHTOB TIPOBOIIIOCEH B Pa3IUIHbBIC TIEPHO I TeueHus 3a0omeBanus COVID-19,
YCIIOBHO pa3zelisieMble Ha 4 3Tara, oToOpakeHHbIe B TaOmuIle 1, aHAJTOTHYHO TIpeJI-
craBiienHoii ['ancom Celnbe peakiuu Ha cTpeccoBblil GakTop (Selye, 2013).

Ta6bnuua 1

PasnuuHble nepnoapl 6onesHn COVID-19 y nauueHToB, pasgensemble Ha 4 atana
npu popmmpoBaHnmn 6asbl AaHHbLIX NOBEAEHYECKUX NapaMeTpoB

Cragus WHkyBaumoHHbIn |  AkTuBHas dasa Mpouecc BbI3go- | Mpouecc peabunu-
3aboneBaHus nepvoa, fHv 3aboneBaHusl, AHW | POBMEHUS, OHM Tauuu, Mecsiy,
Anurensrocre, 1-7 14-30 7-30 1-6
OHW (MecsLbl)

Bcero 6bu10 IpoBenieno 331 u3MepeHue MoBeIeHYECKUX apaMeTpoB MalMeHTOB, Ha-
XOJSIIUXCS Ha pa3HbIX cTaausx 3adoseBanus COVID-19, u nposeneno ooyuenne MHC
¢ ucroJyib3oBaHueM 331 u3MepeHus NOBEACHYECKUX TapaMETPOB YUaCTHUKOB KOHTPOJIb-
HOH (pedepeHTHON) TpyNIbl. AHAJIOTUYHO Pe3yJIbTaTaM U3MEPEHUH IPYIIIb TALEHTOB
Ob110 TIpoBeeHO 33 1 u3MepeHne MOBeICHUECKUX apaMeTpOB B KOHTPOJIBHOM TPyIIIIe
C MOATBEP)KACHHBIM OTCyTCTBUEM 3a0oseBanuss COVID-19. Ha MomMeHT HamucaHus
CTaThu B 0a3e JaHHBIX ObUTO 662 pe3ybTaTa U3MEPEHUS MTOBEICHYECKIX apaMeTpOB
(331 pesynbraT B rpynme nagueHToB u 331 pe3yabTaT B KOHTPOJIbHOU rpymme). Jis
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HCCJIEI0BaHUs MOBEAEHUECKUX MMapaMeTPOB, CBOMCTBEHHBIX ONPEAEIEHHON CTaIuu
3a0oseBaHusl, ObUIO POBEACHO JomnoaHuTenbHoe 00ydenne MHC Ha pesynbratax us-
MEpEHUH, B3SATHIX IJIsT OTACIBHBIX cTaawit 3a0oneBanus COVID-19.

I[pencraBum Kak paboTaeT npeaaraeMelii METO/] Ha YCJIOBHOM npumMepe. lanueHt npu-
XOJIIUT K Bpauy U xanyercs Ha 2481 npuunHy (mapaMeTp) CBOETO IUI0XOT0 CaMOYyBCTBHSI.
Bpau roBoput: «xopoio, ceiiuac s Bac ocmotproy». 1 3a 0JHy MUHYTY KOJIMYECTBEHHO
orpenenseT Kaxapii u3 2481 mapamerpa, CpaBHMBASI MX C UMEIOIIIMUCS Y HET0 HOpMaMH
pasnmuHbIX 3a0oneBanuii. IMerHO Tak padoraer oOyuennas MTHC (AknmoB&MUHKHH,
2021) npu HenpepbIBHOM (5 OTCUETOB KayKIIOT0 MapameTpa B CeKyHy) n3mepenuu 40 mose-
JIEHYECKUX ITapaMeTpoB 3a ojiHy MUHYTY. Paitnsl pacueta MHC nmst Bersisinenus COVID-19
Y TMarHOCTUKH TIOCTKOBHU/THBIX CHMIITOMOB IIPUBE/ICHBI B MPUIOKEHHUH K JAHHOH CTaThe.

OuarHoctuka COVID-19 no noBegeH4YeCKUM napameTpam

[Ipunnmner quarnoctuku Havana 3aboneBanus COVID-19 ¢ momornipio MOBeICH-
YEeCKHX IapaMeTpOB, ¢ UCIOJIb30BaHMEM KOTOPBIX ObLTa pa3paboTaHa UCKYCCTBEHHAsI
neiiponnas cets (MHC) ans quarnoctukn COVID-19, 6pu1n onucansl panee B padoTax
(Minkin et al., 2020; AxumoB&MunukuH, 2021). OTHIM U3 HE MEHEe BaXKHBIX BOITPOCOB
YeM paHHssI AMarHOCTHKA 3a00JIeBaHUs SBJSIETCS BONPOC, HA KOTOPBIA B HACTOSIIIEE
BpeMs TaK)Ke HET OJJHO3HAYHOI'0 OTBETA — KOI'JIa KOHKPETHBIN MaIllMeHT, epeHecIInit
COVID-19, nepectaeT ObITh 3apa3HbIM JUIst OKpysKkatomux (Prakash, 2020)? Hanuuue
orpuuarensHoro pesynstara [ILIP Tecta Bpsa 11 cBUAETETLCTBYET O TOM, YTO MALMEHT
HE 3apa3eH, CKoOpee BCEro 3TO TOBOPUT O Mepexo/ie 3a00JIeBaHus B 3aBEPILAIONIYIO (azy
(Chan et al., 2020). Hannumne moBwIIEHHOTO ypOBHS aHTHTEN [gM ToXe He MOXeT
SIBIISITBCSI CBUJIETEIILCTBOM IPOJIOJKEHUST MHPEKIINU, TaK KaK BBIPA0OTKa aHTUTEI
MIPOMCXOAMT C OIIPEENICHHOM HHEPLIMOHHOCTBIO, & pa3HHULIA BO BPEMEHU MEXIy MOJy-
yeHneM otpunarensHoro tecta [IIP m orpunarensnoro pesynsrara Tecra IgM npu
COVID-19 Moxer cocTaBiIATh HECKOJIBLKO MecsileB (Arevalo-Rodriguez et al., 2020;
Liu et al., 2020; Sheikhzadeh et al., 2020). ITo3TOMy B OOJIBIIIMHCTBE CIy4YaeB PEIICHNE
0 BBIMCKE [TALMEHTa IPUHUMACTCS BPAaUOM, HCXOS U3 MHANBUIYJIbHON HH(OpMaLuy,
B KQ)XJIOM KOHKPETHOM ciydae. PaccMoTpuM Ha KOHKpeTHOM citydyae (1) HacKoJIbKO
00BEKTHBHO MOXKET ObITh MpuHATO pemenue ooyuennoit MHC o cpoke okoHyaHus 3a00-
nesanusi COVID-19 npu Hanmuuum peryispHbIX H3MEPEHNH ITOBEJICHYECKNX TTapaMEeTPOB
nporpammoit VibraHT (Munkna&bobpos, 2020; Minkin et al., 2020) y manuenTa 1
(myxuuna 41 rox, orpunarensusiii [1LP Tect momyuen 15 ¢espans 2021, cnycrs
18 nueit mocne mosiBiaenus cumntoMoB COVID-19 u nonyuenus nonoxurensaoro [P
tecta. [locneaanii monmoxxutensusiii [1L[P Tect 611 momyden 8 ¢espaist, HopManbHas
temneparypa 36,4-36,5°C — ¢ 10 deBpais, Beimrcka BpauoM — ¢ 20 ¢eBpais).

[Ipu 3aHeceHny JaHHBIX TIOBEIEHUECKHUX MapaMeTpoB JaHHoro nanueHTa MM omnpe-
JeNTWIT JJaHHBIE MTOBEIEHYECKUX MapaMeTpoB, monydeHHse 15, 16, 17 despans, kak
0ose3nb, a 18 u 19 deppansa kak orcyrcreue COVID-19, T.e. mocTaTouHO OIM3KO
K BpadeOHOH BBIMHCKe. OTMETHM, 4TO TIporpamma auarsoctuku COVID-19 onpenme-
JIs1a TTAIMEeHTa OOJIBHBIM U, BEPOSITHO, CIIOCOOHBIM 3apakaTh OKPYKAIOLIUX B TEUCHHUE
Tpex AHel nocne orpunarensHoro tecta [P, lanubie usmepenunii nanuenTa 1 npu
okoHuaHuu 3a0osieBanuss COVID-19 npuBeneHsl B Tabiuie 2.
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Ta6bnuua 2

[anHble guarHoctukn COVID-19 npu BbizgopoBneHumn naumeHTa (cnyyan 1). Ctpanuua HealthTest

nporpammbl VibraHT. Z[R] — cymMapHas koppensuusa Mexay noBegeH4YeckMMn napameTpamu.

>[AM] — cooTBeTCTBYE NOBEAEHUYECKUX MApaMeTpoB 0bLLeMy WabnoHy. B kpyrnbix ckobkax ykasaHbl

CTaTUCTUYECKNE HOPMbI HA MoBedeHYeckme napameTpbl. BeposatHocte COVID-19 onpeaensiet MHC
no 40 BxOAHbIM NOBEAEHYECKM NapamMeTpam

[NoBepeHyeckas o
Hare (ropw 200 | (vopa <40) A (vopwa <37.0)
12 10_2018_?12 Z_1|S| 49,00 2,59 100,00 36,6
12 8_221;)26;_1,\7,' 60,35 2,47 100,00 36,6
12(?_2113:853:_11\3 33,49 1,80 0,00 36.4
gg_zdjg?j;jl\%l 33,93 1,53 0,00 36,4

[Nokazannslii peskuii nepexoq ot 100% BepositHocT 3a6oneBanus COVID-19 B tad-
nuie 2, mosrydeHHbI 17 geBpais, K HyJeBOH BEpOSITHOCTH, TIOIy4YeHHOH 18 deBpais,
OIIpEeJIeIISIETCSI, CKOpPee BCero, HeJIOCTaTOYHBIM pa3MepoM 0asbl pu o0yuenun MHC.
[Ipu Gomprrem pazmepe o0ydaeMoi BEIOOPKH MEPEX0] OT OOIE3HH K BBI3TOPOBICHUIO
00s13aH OBITH O0JICE MIIABHBIM.

He cnenyer cuntath, uto MHC n M MoxkHO 00y4uTh 1I000MY pe3yibTaty, GopMupyst
0a3y IaHHBIX MAIUEHTOB U KOHTPOJIS 10 CBOEMY COOCTBEHHOMY ycMOTpeHuro. [Ipearpu-
HSTasl MOIBITKA COPMHUPOBATH 0a3y NaHHBIX U3MEPEHUM MOBEICHYECKUX M1apaMETPOB
nanHoro namueHta (1) mo gopmaabHOMY MOMEHTY BBITUCKH Hanuenta ¢ 20 ¢espanst
Hen30€KHO JjaBaia 2 JIMIIHUE JIOXKHOIIOJIOKUTEbHbIE OIUOKU MO pe3ysbTataM H3Me-
penuit 18 u 19 depans. B ciydae ¢popmupoBanus 6a3bl 10 MOMEHTY OTPHIIATEIBHOTO
tecta [11IP Hen30exHO BO3HUKAIH 2 JOMOJHUTEILHBIC JTOKHOOTPHUIIATEIHHBIC ONTHOKH
o pe3yibTatam 3amepoB 16 u 17 ¢espans. Takum oO6pazom, Muanmmzanus ommbdoxk MHC
IIPU aHAJINU3E YKe 00YUCeHHOM 0a3bl MOKa3bIBaeT 0OJIee TOUHOE OKOHYAHUE 3a00JIeBaHMS,
9eM TpaJUIIMOHHBIC OMOXUMHIUECKUE METOIBI aHAIN3a, HanpuMep pesynbsTat [P Tecra.

KoHTponb noBegeH4YeCcKMX napameTpoB naumeHTa
nocne BakuuMHauum ot COVID-19 BakumHom CnyTHuk V

MBplI He ciTy4yaiiHO TIPUBEITH B TIEPBOM YacTh pabOoThI Ta0MILy | ¢ pa3IMYHBIME CTAUSIMU
3abosneBanust. O0yuenne MHC o pe3ynbraramM u3MepeHui, ClICTIaHHbIX B OMPEICICHHON
cTauu 3a00JIeBaHN, TI03BOJISIET CIEIaTh MPOTPaMMY JIMArHOCTHKY 0OJiee UyBCTBHTEIBHOM
K BBIOpaHHOU cTa/inu 3a00JIeBaHMsI, TAK KaK CHMIITOMATHKA, 4 3HAYUT U TIOBEICHUECKHE
rapaMeTphbl, 3aMETHO U3MEHSIOTCS Ha PA3IMYHBIX CTAIUAX 3a0osieBanus. Hanpumep, npo-
BEJICHHBIN HAMH KOHTPOJIb TIOBEACHUCCKIX MTapaMeTpoB MarpenTta 2 (keHmuHa 39 jer,
niepBasi mprBMBKa BakiHOM CryTHHK V cenana 12 ¢epais 2021) mocre mepBoii TprBUB-
k1 BakimHOW CriyTHHK V, IPOBEICHHBIN 00111ei porpammoit quarnoctukn COVID-19,
00y4eHHOH Ha monHO# 0a3ze m3mepenuil (cramust 1-3, 662 pe3yabTaTOB W3MEPEHUH)
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MOKa3aJ] U3MEHEHNE TIOBEIEHUECKHX, HO HE MTOKa3aj BblsABIeHHEe npu3Hakos COVID-19
y TaI[MeHTa, POILIE/IIIET0 BAKIIMHALIUIO, YTO B O0IIEM-TO U 0KHUAAN0Ch. OTHAKO HCCIe0-
BaHue nanuenTta o0y4yenHoit THC na ykopodeHHoit 6a3e 6e3 craanu 3 (520 m3mepeHuii)
MOKa3aJI0 MPUHIUITHAIIBHO JIPYTON pe3ysIbTaT, IPUBEICHHBIN B TabmuIe 3.

Ta6bnuua 3

[aHHble n3mepeHuin NoBEAEHYECKUX MapaMeTpoB NpY BaKUMHaLMy nauyeHTa (Crnyyai 2) BakumHON

CnyTHuk V. Z[R] — cymmapHas koppensuusi Mexzay noBefeH4yeckumu napametpamu. X[AM] —

COOTBETCTBME MOBEAEHYECKMX napameTpoB obLiemy LwabnoHy. B kpyrnbix ckobkax ykasaHbl

CTaTUCTMYECKME HOPMbI Ha NoBeaeH4Yeckve napameTpbl. BepostHocts COVID-19 onpenenset MHC
no 40 BxOOHbLIM NOBEAEHYECKMM NapameTpam

[NoBepeH4yeckas o
Bera | uopus 20.0) | (ropwa <4.0) | POTTIOET: COVIDAS.| (o <57
T2 0o M | 2089 1,29 0,00 36,6
fo43 oM | 2169 1,89 0,00 36,6
0 52 20 M 24,08 127 99,94 36.4
taeaism | 21 2,13 99,99 364
50217 M 20,97 259 100,00 37,5
122_2;5?52&1,3 19,78 144 0,00 36,8
; 3_2;7_?21__13 13,20 155 0,00 36,6
T as a0 | 1363 161 0,00 378
T4 35 56 M | 1642 1,36 0,00 36,6
s aim | 221 1,01 0,00 364
t5 1405 M | 2859 243 0,00 36,5

[IpuBenennbie B Tabnuue 3 pe3ysbTaThl MOKA3bIBAIOT, YTO y BaKIMHUPOBAHHOTO
namuenTa (2) nmosBuirch noseaendeckne cumntomsl COVID-19 Ha Tpetuii aens noce
MIPUBUBKY, IPUUEM 3TU CUMIITOMBI IPOJEPXKAINCH 3 AHS. 3aTeM HOSBUIUCH IPOOIIEMbI
o0miero yxyameHnus (pu3noJoruueckoro COCTOSIHUS JUIUTENbHOCTBIO 4 aHs. Hopmais-
HOE NMCUX0(U3NOTIOrNIeCKOe COCTOSIHUE MAlMEHTa BOCCTAHOBHIIIOCH Ha 8-i JIeHb 1oce
nepBoi mpuBMBKK CIyTHUK V 1O JTaHHBIM M3MEPEHUH MMOBEACHYECKNX MapaMeTpoB.
TemmepaTypa Tesla malueHTa U3MEHSIACh HE CTOJIb HH(POPMATUBHO U 110 HEHl CI0XKHO
OIICHWBATh U3MEHEHNE COCTOSHUS MALUEHTAa.
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Peabunutauua nocne 3aboneBaHus.
Mpo6nembl peabunutauum NOCTKOBUAHLIX NALMEHTOB

OnHuM W3 HamnpaBlIE€HUH COBPEMEHHOW MEIUIMHBI SBISETCS peaduInTalus
MALUEHTOB M10CJIE IEPEHECEHHOTr0 TSKEJIOro 3a00JIeBaHMsl, HanpuMep HH(apKTa HiIu
nHcyabTa. [Tangemus COVID-19 BeisiBHIIa IIUPOKHI CIIEKTpP MOCIEACTBUH Y allUeH-
TOB IOCJIE IIepeHeceHHOro 3a0oseBanus (Barker-Davies et al., 2020), koTopslii 0ka3aj-
Cs1 JOCTATOYHO HEOKUIAHHBIM JUIS CIIELHATUCTOB. MEIUKU TPaJULMOHHO UCIOIb3YIOT
OonoxuMuyeckue u OMopuU3MUecKre METOAbl aHAIN3A AJISl KOHTPOJISI HOCTKOBUIHBIX
W3MEHEHUH, OJIHAKO B HACTOSIIIMI MOMEHT OTCYTCTBYET NOHUMaHHE 3aKOHOMEp-
HOCTe# 00mux nmocTkoBuaAHbIX cumitomMoB (Barker-Davies et al., 2020; Kabi et al.,
2020). [To MoeMy TIpEATIOIOKEHUTO, 3TO CBSA3AHO C TEM, UYTO Omoduzndeckrue u Ono-
XMMHUYECKHE METOJbl aHaJN3a OpraHu3Ma HalpaBJCHbl Ha BBISABJICHUE JIOKAJIbHBIX
MPU3HAKOB U OPUEHTUPOBAHBI Ha BBISBJICHUE ONPEICICHHON (PU3NIECKON BEINIMHBI
i OMOXMMHUYECKOTo Mokasaresd. B To Bpems Kak KOHTPOJIb MOBEJAEHUECKUX Ia-
paMeTpOB M103BOJISIET OLIEHUTh COBOKYITHOCTh MHOTHX IIapaMETPOB U XapaKTepH30-
BaTh NCUXO(PHU3NOIOTHIECKOE COCTOSIHUE B LieJoM. PaccmoTpuM ciayvait 3 (mauueHT
xeHuHa 63 rona, nepeneciaa COVID-19 B utone 2020 roga), npu 3TOM, CIyCTS
MOYTH TIOJTO/Aa MalUeHT He MPHIIUIA B HOPMY IMocie 3a00JIeBaHUs U JKaJlyeTcs Ha
MHO>KECTBEHHBIE I0CTKOBUIHBIE CUMIITOMBI, B TOM YHCJIE, OBICTPYIO YTOMIISIEMOCTD,
rOJIOBOKPY)KEHHUE, 00IM B cepAle, MBIIIIAX U CycTaBax. TecTHpoBaHHE MALUEHTa
porpamMmoi, 00y4eHHOH 1o mosHoH 0a3e, He nmokasajio npuzHakoB COVID-19, B To
BpeMs KaK TeCTUPOBAHME MAI[MeHTa MPOrpaMMON C UCKIIOUYEHHBIMH JaHHBIMU Tep-
BOW M YACTUIHO BTOPOU cTamnu 3a00JIE€BAHMS MIOKA3aJI0 YCTOHIUBYIO CHUMITTOMATHKY
COVID-19 (tabauna 4).

Tabnuua 4

[laHHble n3MepeHnin NoBeAEeHYECKUX NapamMmeTpOB Npu NOCTKOBUAHOW peabunutaumu naumeHTa

(cnyyan 3). £[R] — cymmapHas koppensauus mMexgy nosedeHvyeckumu napametpamu. [AM] —

COOTBETCTBME MOBEAEHYECKUX napameTpoB obiemy wabnoHy. B Kpyrnbix ckobkax ykasaHbl

CTaTUCTUYECKME HOPMbI Ha NoBeaeHYeckne napameTpbl. BepostHocTte COVID-19 onpegensiet MIHC
no 40 BXOOHbLIM NOBEAEHYECKM NapaMeTpam

[NoBeneH4eckas
Z[R], S[AM], T °C
[Hata BeposATHocTb COVID-19,
(Hopma >20,0) (Hopma <4,0) (HopMa <50) (Hopma <37,0)

2020-12-24
10_45_03_M 24,37 4,09 99,77 36,6
2020-12-24
1039 53 M 20,94 4,00 99,99 36,6

OOpaTuM BHHMaHUE, YTO PE3yJIbTAThl U3MEPCHHU MOBEJICHUYCCKUX MapaMeTpoB,
C/IeTIaHHBIE C TIEPEPHIBOM B HECKOJILKO MUHYT, IIOKAa3bIBAIOT JIOCTATOYHO OJIM3KHUE pe-
3yJIBTAThI, YTO MOJUYEPKHBACT OTHOCUTEILHYIO CTA0OHIBHOCTD TIOCTKOBUIHOTO COCTOSI-
Hust. Kpome Toro, mpuBey sl TOrO CiIydasi paCUIMPEHHYIO TaOJIHIly TOBEICHYESCKIX
rmapaMeTpoB, u3MepsieMeix mporpamMmoinr VibraHT u oToOpaskeHHYIO Ha PUCYHKE 2.



96 B. A. Munkun, A. A. Kocerkos
T
Psychophysiological State Measurement Results
Name Case 3 ID XXX
Gender |G Date 24.12.20 10:48
Age 63 IVi 22,6152
10 Parameter Results
Parameter Min Avg Max Vi Parameter Min Avg Max Vi
e 18,1 25,8577 43,5 15,2 oman) 36,3 48,097 56,4 9,5
e 8,9 32,1996 51,7 28,0 e 26,2 35,7864 44,0 10,4
s 17,5 50,5315 69,0 14,4 s 18,1 30,0934 78,3 54,9
Pt 2,7 5,133 9,6 315 | et 22,0 41,0444 68,2 24,4
eaer 89 14,2604 25,2 22,5 e 2,0 32,0932 46,8 15,2
e 33,3 40,73 46,9 8,9 e 50,1 55,89 76,3 6,2
Parameter Chart Emotion distribution Chart
Aggression M V|
Happiness.
Depression Tension
Neuroticis Suspect
Inhibition* Balance
N Sel'f; Charm B Positive
egulation .
Energy =] Neggtlve )
O Physiological
Frequency Histogram Psy variability - Mental basal metabolism
mf 0,827 S 0,550 Psy change rate 32,9-54,2 |Kcal/min | 1,3-2
100,00
1(%)
80,00
60,00
40,00 “
20,00
ONMOWMOLW W WeHWeHW-HWONNNN 0,00 T T IE(kcaI/miln) 1
CQANINMM™NOANNRNONINNONNMNO NN !
000 "ddddNNNNOOMOON T I < < 0,00 2,00 4,00 6,00 8,00 10,00
Result [Quality 100% / 6]
Extraversion 55,9292 Stability 79,2555

Puc. 2. TunuyHas kapmuHa rnogedeH4YecKuUx napamempos 0111 MOCMKOBUOHO20 nayueHma.
CmpaHuya Measurement npozpammbi VibraHT
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O6patum ocoboe BHIMaHUe Ha yacToTHYIO nuarpammy (Frequency Histogram) pu-
cyHka 2. Takoi accHMeTpUUHBIN BH/JI paclpesieleHus ¢ HU3KOYacTOTHBIM MaKCUMyMOM
W paclIMpPEeHHOW MPaBOil YacThI0 YaCTOTHOTO PACIIPE/ICIICHUS SBISETCS JOCTATOYHO
XapaKTEPHbBIM /IS TIALEHTOB C KOBUIOM U IOCTKOBUAHBIMH HapyleHusiMu. CTanaapT-
HBIM JIJIS1 HOPMAJIBHOTO TICUXO(HU3HOIOTHIECKOTO COCTOSIHUS SIBISIETCS HOPMaJbHOE
pacnpenenenue ['aycca nist yactorsl BuOpauuit (Munkus, 2020).

OGcyxaeHue pe3ynsTaToB U AUCKYCCUA

[IpuBeneHHBIC B TaHHOW CTAaThe PE3yJIbTaThl IPUMEHEHHS TOBEIEHIECKUX ITapaMe-
TPOB Ul MEJULHMHCKONW TUArHOCTUKHU MOKa3bIBAIOT, YTO MOBEJCHUYECKHE MapamMeTphbl
SABISIIOTCSL O0siee MHPOPMATUBHBIMY JUIsI TUATHOCTUKHU TSDKENBIX 3a00JeBaHUN, YeM
TPaJUIIMOHHO MCIOJIb3yeMble OMOXUMUYECKHE UITH OMO(DU3HIECKHe aHaTH3bl. DTO OTHO-
CHTEINIFHO TIapaJoKcalibHOE 3asBIICHHE UMEET JIorndeckoe o0ocHoBaHue. [loBenenueckne
XapaKTePUCTUKH YeIIOBEKA ONPEEISIOTCS COBOKYITHOCTHIO OMO(U3NIECKUX U OHOXHU-
MHUYECKUX MPOLECCOB, MPOUCXOSIINX B OpraHu3Me uenoBeka. Kaxkaplii KOHKpeTHBIH
OMOXMMHUYCCKUI W OMO(PU3NIECKUI aHAIN3 ONPEACIISICT ¢ HEKOTOPOU TOYHOCTHIO
TOJILKO OJIMH KOMITOHEHT M3 O0IIETO NCUXO(PU3NOIOTHIECKOTO COCTOSHHUS YEIOBEKa,
MyCTh JIAXKE€ OYCHb BAXKHBIN JUISI TUATHOCTUKHU 3a00JICBaHUS, HAIPUMEDP KOHIIEHTpa-
uuto BupycoB COVID-19 mpu [TLP ananuze. OqHako, OpraHnu3M 4eIOBEKa SBISICTCS
gpe3BBIYAHO CII0KHOM cucteMoit (Tamar, 1972; HoBocensiies, 1979; McEwen, 2000;
Cacioppo et al., 2007) ¢ MHOK€CTBOM OOpPaTHBIX CBS3EH, OMPEIEISIONIINX HMMYHHBIE
U Ipyrue BO3MOKHOCTU OpraHn3mMa 00poThCest ¢ 110001 nH}peKIuel (n3MeHeHneM 01oo-
THYECKOTO PaBHOBECHS) WM natosiorued. [IoToMy MOMBITKY JUarHOCTUKU M KOHTPOJIS
3a00J1eBaHUsI 110 OT/ACIBHO B3STHIM TOUCYHBIM 3HAUCHHSM MaTEPUATLHBIX TIAPAMETPOB
YCTYHaroT B MHPOPMATUBHOCTH KOHTPOJIO TIOBEJICHYECKHX MapaMeTpOB, OXBATHI-
BAIOLINX B3aUMOJIEHCTBUE BCEX (PU3MOIOIMYECKHX CHCTEM M OOMEHHBIX IPOLECCOB
yenoBeka. CoBpeMeHHbIE HHPOPMaIMOHHBIE TEXHOJIOTHH, 3aTOUYCHHbIE Ha 00paboTKe
OOJIBIINX JaHHBIX, 00JIEe MTOAXOAAT JUTS AUATHOCTHKH CJIOKHBIX 3a00JIeBaHNH, TaK KaK
KaKBI 9EeITOBEK SBISETCS HEIOCPEICTBEHHBIM HOCHTEIIEM OIPOMHOTO KOJHMYECTBa
WH(POPMALIMOHHBIX U SHEPreTUYECKUX CBsi3ed M 3aBucuMocTeil. KomnuecTBo ¢usmo-
JIOTHYECKUX M MH()OPMAIIMOHHBIX MPOLECCOB, MPOTEKAIOUINX B OPraHU3ME YeIOBEKa
KXY CEKYyHJIy NPEBBIIIACT MOIIHOCTH COBPEMEHHBIX IPOILIECCOPOB, U 00paboTKa
TOYEYHOW MHPOPMAITUH, KOTOPYIO MOTYT AaTh OMOXUMHUYECKHE U OMo(H3nIecKre aHa-
JIM3BI, HE MOKET JIaTh TOYHYIO HH(POPMAIIHIO O HOPME U MATOJIOTUH B CIIy4ae CIOKHBIX
3a0osieBanmii. IMEHHO 3TUM U OOBSACHSETCS TO, YTO CIyCTsi OoJiee rojila OT Havala
MaHAEMHH BCE MEJIMIIHCKOE COOOIIECTBO HE MOKET JIATh OJJHO3HAYHOT'O OTBETA HA MHO-
rue Borpockl, cBsa3anable ¢ COVID-19 (Weston&Frieman, 2020; Maggi et al., 2020).
B nacrosiee Bpemst HEBO3MOKHO YBEPEHHO MPEACKa3aTh YCTOHUYNBOCTH KOHKPETHOTO
yenoBeka K uHpunuposanno COVID-19 (Verity et al., 2020), TsokecTH mOCIeACTBUSL
3a001eBaHys ISl KOHKPETHOTO YeJIOBEKa, ONPEIEIIUTh CPE/ICTBA PeaOHIUTAIIMH TTOCIIe
3aboneBanus COVID-19. Te cratuctnueckue ganneie (Verity et al., 2020; Wu et al.,
2020), koTopble MONIy4YeHBI 10 (akTopaM pucka TsbxkecTu 3adoneBanust COVID-19 (mou,
BEC, XpPOHUYECKHE 3a00JIEBaHMsI), TAKIKE HE MOTYT OBITh OTHECEHBI K OMO(U3NIECKUM
WM OMOXUMHYECKHM PE3yJIbTaTaM aHaJH30B U 3TO BPSII JIM CIy4aiiHOE COBIAJICHUE.
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[Iporpecc coBpeMeHHOM HAYKH U TEXHUKH HE CIIy4aiHO CBsI3aH ¢ 00pabOTKOH U 1e-
penadeii 60NBIINX MaCCUBOB JJAHHBIX, HO ITOYEMY-TO B CO3HAHHUHU 001ecTBa 00padoTKa
OOJIBIIMX MAacCHUBOB JaHHBIX CBSI3aHA, IIPEXK/E BCETO, C MOMyYeHneM HH(popMauu oT
MHOXECTBA JIFOJICH WK APYTUX MHQOPMAIIMOHHBIX 00BEKTOB. B TO BpeMs Kak B Kaxk-
JIOM YeJIOBEKE MOCTOSHHO MPOUCXOANUT 00paboTKa U mepeaada OrpoOMHBIX MacCHBOB
JIAHHBIX, 1 UIMEHHO Ha STOM MPHHIIUIE TTOCTPOCHA TEXHOJIOTUSI BUOPOU300pakeHus,
eXeceKyHIHO oOpabarsiBatomias Oosee 30 MO mHbopManuu (a 3a 3 MHHYTHI U3Me-
penus 310 5,4 Gb undopmaimm) u npeodpasyromias 3TOT OTPOMHBIN MOTOK JaHHBIX
B OIPaHMUYEHHOE KOJIMYECTBO (Ha HaHHBIA MOMEHT 40) MoBeICHUECKUX apaMeTpoB.
3arem MU, 3anoxennsiii B nporpammy VibraHT, onpenenser 2481 3nauenne xkod¢-
¢unreHToB 3HaunMOoCTH Mexay 40 MmoBeeHUECKUMHU ITapaMeTpaMy U CPaBHUBACT UX
¢ mabJI0HOM, ONpEeNICHHBIM 0 0a3e JaHHBIX KOHKpETHOro 3aboneBanus. [Ipnyem
1—3 MHHYTBI U3MEPEHUS [TOBEJCHYCCKUX apaMeTPOB HE SBJISIETCS IPEAEIIOM [UIsl 1nua-
rHoctuku COVID-19 wiu npyroro 3aboneBanus. JluarHoctuka 3a00aeBaHus MOXKET
OCYILECTBJISAATECS B PEXKUME PEaibHOIO BPEMEHH, TaK KaK MPOLECC CPAaBHEHMS IOBe-
JICHYECKUX IapaMeTpOB C MIa0JIOHOM 3a00JIeBaHMUs OCYIIECTBISIETCS 3a A0JIU CEKYH/IbI,
a Ju1s OECKOHTAKTHOT'O U3MEPEHHUS IIOBEICHUECKUX TaPaMETPOB YEJI0BEKA J0CTATOUHO
HECKOJBKHX cekyHa (Muukus, 2020).

Taxoli moxxoxa N03BOJIAET U3MEPATH TOBEICHUECKHE ITapaMeTphl, HEPa3phIBHO CBSI-
3aHHBIE ¢ (QYHKIMOHHUPOBAHUEM BCEX (DU3MOIOTHUECKUX CHCTEM UYEJIOBEKa, a 3HAUYUT
00BEKTHBHO XapaKTepPU30BaTh HE3HAUUTENIbHbIEC U 3HAUUTEIIbHbIE U3MEHEHHUS, IIPOUC-
XOASIIME B OpraHu3Me uejoBeka. IMEHHO M03TOMY, JOCTUTHYTAs IO TOBEACHUYECKUM
napamerpam, 99% TodHOCTh pa3neneHust 6a3 JAHHBIX TAMEHTOB KOBU/I i KOHTPOJIEHON
rpynmsl (Minkin et al., 2020) npeBbIaeT TOYHOCTh AUATHOCTUKU C TIOMOIIBIO OHO-
meaumHckux MeTonoB [1LP u antuten IgM; IgG (Bastos et al., 2020), onpeaensronx
KOHKPETHBIE 3HaUEeHUSI TPOLIEHTHOTO CO/ICPKaHMsl BUPYca M aHTUTEN B OpraHu3Me e-
soBeka. [ToBeneHUYeCcKkre mapaMeTphbl MPEACTABISIOT C000it 00001eHe OnO(U3NIECKUX
1 OMOXMMHMYECKHX MaTepUAIbHBIX MPOLECCOB, MOBEACHUECKast MH(POpMAaLUs KaXKeTCst
HeMaTepHallbHOW, HO B €€ OCHOBE JIe)KaT MMEHHO MaTepHajbHble OMOJIOTHYECKUE,
¢u3nUeckne 1 XUMHUYECKHE Mpouecchl. 3urMmyna ®pei nucani, 4ro y yesloBeKa He
ObIBaeT CiTydaHbIX JABMKeHHI 1 oroBopok (Freud, 1900). iBan MuxaiinoBiu CedeHoB
TOBOPHJI, YTO Ka)J1asi MBICIIb (KOTOPYIO OH paccMaTpHBal Kak cyry0o MaTepuaibHbIH
Mporiecc) umeeT MyckyibHoe nposiBienne (Ceuenos, 1863). Yapnbs3 [lapBrH BTN
MH(POPMATUBHOCTH pe(IICKCHBIX IBMKEHUH IpU (POPMUPOBAHUH IMOLIMOHAIBHOTO CO-
crosinus 4yenoseka (Darwin, 1872). K coxaneHnt0, CHCTEMHBIH MOJXO0/1 U TOHUMAaHUE
3HAYMMOCTH [TOBEJCHYECKHX ITapaMeTpoB 19 Beka, CMEHMIICS Y3KO CIICHAIM3UPOBaH-
HBIMU MaTepUaNTbHBIMU MoaxoaamMu 21 Beka. [ToaToMy moka coBpeMeHHOE 00I1eCTBO
HE MEePECMOTPUT SIBHO AMCKPUMHMHALMOHHBIN MOAXO0[ K CTOJb MajoOMy HCIIOJIb30Ba-
HUIO MMOBEICHYECKUX MapaMeTpOB B MEIUIMHE H, MPEXKJE BCEro, Ul MEIUIIMHCKOM
muarHoctukn (Wynants, 2020; Arevalo-Rodriguez, 2020) ciosxHO 0XHIaTh OBICTPHIX
3HAYUTEIBHBIX ycriexoB B 0opbOe ¢ manaemueit COVID-19 u nqpyrumu crosKHBIMU
3a00JIeBaHMSIMH, B TOM YHCIIE HOBBIMU BUPYCHbIMU MHekuusamu. Hanpumep, Ha coTHI
MaTepuanbHbIX (OMOPHU3NIECKIX U OMOXUMUYECKHX) MeTO10B AuarHoctuku COVID-19
MyCTh Aaxke ¢ ucnoiap3zoBaraneM Texuomoruit UHC n MU (Wynants, 2020; Hussain et al.,
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2020) mpUXOIUTCS TONBKO 2 METOAa JTUATHOCTHKU I10 TIOBEJIECHYSCKUM MapamMeTpam
(Laguarta et al., 2020; Minkin et al., 2020). Ha moit B3rJ1s1/1, TAKO€ HEPABEHCTBO OIPE-
JIEIISIETCS TIPEIKE BCETrO CYIIECTBYIONIMM HEIOBEPUEM COBPEMEHHOTO MEIUIIMHCKOTO
coobiecTBa K MHPOPMAIMOHHBIM TEXHOJIOTHSIM 00paOOTKH OOJIBIINX IaHHBIX, HE-
OUYEBHUIHO CBS3aHHBIX C MaTepUAIBHBIME PUYMHAME 3a00seBanuii. Ho HeodeBuHAS
CBsI3b HE 03HAYACT €€ OTCYTCTBHE.

[anHas ctaThs HanucaHa cnycts roj nocie npusHanus BO3 snugemun COVID-19
nangemueid (Tedros, 2020) u Gojee rojma CrycTs paciiM(ppOBKH I'€HOMa BUpyca
COVID-19 (Chen et al., 2020). IIpuxoauTcsi OTMETUTH, YTO pacmuppoBKa TeHOMA
Bupyca COVID-19 Ha MONeKyIsIpHO-TEHETHYECKOM ypOBHE HE CMOTIJIa OCTAHOBUTH
MaHJEMHUIO, KOTOpasi pa3BHBAETCS 110 CBOMM €CTECTBEHHBIM 3aKOHOM, CMEPTHOCTh
OT 3a00JIEeBaHUsI OCTACTCS] MPUMEPHO HA TOM K€ YPOBHE, YTO U B Ha4aJe SMHIECMUU
(Woolfetal., 2021). Toxpko MepbI, H3BECTHBIE CO CPEIHUX BEKOB, TAKUE KAK KECTKUI
KapaHTUH U JIe3UH(EKIINs, OKa3bIBAIOT 3aMETHOE BIIMSHUE HA PACIIPOCTPaHeHHE HH(DEK-
LIUH, TIPH TOM, YTO HIyIIasi BAaKIIMHAIIHS [TOKA HE OKa3bIBAET CYNIECTBEHHOTO BIMSHUS
Ha pacmpoctpanenue COVID-19, u MHOTHE CIIeNUaTUuCThl BBIPAXKAIOT COMHEHHUE B €€
a¢dexruBHocTH (Kim et al., 2021). Menuiae HY>KHBI COBPEMEHHBIE METOBI OOPHOBI
C HOBBIMU MH()EKIIMOHHBIMU 3200JICBAHUSIMH U TOJIBKO KOMILICKCHBIN 1o1X0 (Tipodu-
JTAaKTHKA, THArHOCTHKA, JICYCHNE, BAKITIHAIINS) MOYKET OBITH A PEKTUBHBIM JIJIs1 O0OPHOBI
C TIaHJIEMUCH U MIPH JICUCHUU CIIOKHBIX 3a00eBanuii (Ghebreyesus&Leyen, 2020).

3aknr4yeHue

Bo3MoxHO unTatenu oOpaTsIT BHUMAaHUE HA HEJIOCTATOYHO TIOJIHOE PACKPBITHE KaXK-
JIOTO KOHKPETHOTO CITydasi JUarHOCTHKH 3a001eBaHmsl, 3 PEeKTUBHOCTH BaKIIMHAIINN FITH
MTOCTKOBHTHOHM peaOHINTAIMH IPUBEICHHBIX B JaHHOH CcTaThe. be3ycnoBHO, KayKIblii U3
MIPUBEJICHHBIX CIIydaceB JIOCTOMH OoJiee JeTalbHOro onucanus. OJHAKO Mbl OCO3HAHO
CMeEIIaeM aKIEHT C KaXKI0r0 KOHKPETHOTO MEIMIIMHCKOTO CTydasi Ha OOIIMI MOAXO/T K He-
00XOIMMOCTH MCIIOJIb30BaHMSI TIOBSICHUCCKHX MTApaMETPOB [T MEMIIMHCKOM MarHOC-
tuku. KoHeuHo, mpe/praraeMsplii TOAX0/] He OTMEHSIET CYIECTBYIOIINE MaTepHallbHbIC
U TPaJUIMOHHBIC OMOXUMUYCCKHE M OMO(DU3MUYECKUE aHAU3bI, KOTOPBIC YCIICIIHO
pEIIaroT MHOXKECTBO MPOOIIeM ¥ TOMOTAIOT B JIMATHOCTHKE OOJIBITMHCTBA 3a00I€BaHUIMA.
Bonee Toro, onu abcomoTHO HEOOXOIMMBI TSI HA4YILHOM HacTpoiiku 1 00yuennst MHC
n N o ncxonubiM naHabM. OTHAKO, €CJIM OIICHUTh 3aTPaThl HA POBOIUMBIE MaTEePH-
AJIbHBIC aHAJIN3bI, CKOPOCTh MOJIYUYCHUS Pe3yJIbTaTa, TOYHOCTh TMArHOCTHKH, SKOJIOTHY-
HOCTBH TIPOM3BO/ICTBA TIPETIAPATOB, TO BBIACHUTCS, YTO MEAWIIMHCKAS TUArHOCTHKA 110
MOBEJICHUECKUM TIapaMeTpaM CYIIECTBEHHO MPEBOCXOJIUT BCE M3BECTHBIC OMOXMMUYEC-
ckue U Onou3nveckre MeTo bl aHan3a. Beh HU OJTMH U3 CYMIECTBYIOMINX METO/IOB
onoxumuueckoi wiu onodusndeckoit auarnoctukn COVID-19 He Moxer naTh 0TBET
Ha CTOJIb Pa3NUYHBIC 110 CYTH BOTIPOCHI PaHHEH AMAarHOCTUKU 3a00JIeBaHHS, KOHTPOIIS
3¢ (HEeKTUBHOCTH BaKIMHAIMU W MOCTKOBUJHOW peabmuranuu. OnpeieieHue CTolb
Pa3HBIX TIATOJIOTHH C MTOMOIIEI0 HAOOpa U3MEPSEMBIX MTOBEACHUCCKUX MTapaMeTPOB HE
MOXET ObITh Ciy4aitHbIM. OHO IMOKAa3bIBACT BBHICOUYAMINYIO WH(GOPMATHBHOCTH MOBE-
JIEHYECKHUX TapaMeTPOB MIJIs BHIIBJICHUS JIFOOOH MATOJIOTHH HITH JTF000TO 3a00JIeBaHus,
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tak kak COVID-19 ¢ Touku 3peHus Teopud MHGOPMALUK HUYEM HE OTIMYAETCS OT
npyrux 3adoneBannid. Kaxkmoe 3aboseBanne HeCeT CBOE M3MEHEHHE M MMEET CBON
MaTepuaibHbIA (HPU3MIECKUH, XMMUUECKUH, OMOIOTHYECKHI) OTIIEUYaTOK, KOTOPBINA OT-
pakaeTcsl B CBOMX CHMIITOMAxX, a 3HAYUT W MoBeaeHdyeckux mapamerpax. UM u UHC
HaXO/ST 3TOT HEMOBTOPUMBIN OTHEYATOK MPOCTHIM MEPeOOPOM 3aBUCUMOCTEH MEKIY
MOBE/ICHUYECKUMH MTapaMeTpaMy TIOYTH TaK K€ HHTYUTHBHO Kak cO0aka 4yBCTBYET CIIe-
mnduueckuii 3anax ot 6onapHEIX COVID-19 (Jendrny et al., 2020).

CrnoXHO MpeACTaBUTh CKOJIBKO TPATUTCS CUJI, MAaTEPUAIIBHBIX PECYPCOB M UCCIIEN0-
BaHMH Ha MOATOTOBKY KOBHIHBIX NACIOPTOB U APYTUX CPEICTB KOHTPOJIS 3a00IEBaHuS,
KOTOpBIE aKTyaJIbHBI TOJILKO HA MOMEHT BbL1aun. Hukro He moxet Ha 100% rapantupo-
BaTh, YTO IPOBEPEHHBIN MM BAaKLMHUPOBAHHBIN YEJIOBEK HE 3aPa3sHTCs B CICAYIOLLYIO
MUHYTY TOCJIE MOJTy4eHHs MacrnopTa 370poBbi. BMecTo 3Toro nemnecoobpasHo npoBo-
JIITH OTIEPATUBHBIA KOHTPOIb (MeHee | MuHYTHI), HarrpuMep 3adoneBanust COVID-19,
Ha TpaHuIaX, a9poNopTax, MaCCOBBIX MEPOIPHUATHSIX C TOMOIIBIO OOBIYHBIX KOMITBIOTE-
POB WIH Jake MOOWIBHBIX Telie()oHOB. Perrenne mro00i 3a1auu B pe)KUME PeaTbHOTO
BpPEMEHHM BCer/ia JIydllle, YeM 3ala3/[bIBaHrie C OTBETOM Ha BO3HUKAIOIINH BHI30B.

[Ipennaraemsblii mepexoa Ha U3MEPEHHUE MOBEICHUYECKUX [1apaMeTpPoB AJisi MEIu-
IMHCKOH TUarHOCTUKHU JI000ro 3a00JieBaHMs MOTPEOyeT MPOBEACHUS OIPOMHOTO
KOJIMYECTBA HCCICAOBAHMM A1 MOATBEPXKACHUS ACKIApPUPYEMBIX PE3yIbTaTOB,
HO B CJyyae yclexa 4eJIOBEYeCTBO MOXKET MOJIYYUTh B PYKH 3HAYUTENBHO OoJjee
3 PEeKTUBHBIN 1 MaT03aTPaTHRIN JUATHOCTHICCKUA METOM, HE NMCIOTHI aHAJIOTOB
M0 IUPOTEe NpUMeHEeHHsI. BO3MOXHOCTh OECKOHTAKTHOM, OBICTPOH U JeIIeBOH 1ua-
THOCTHUKH JTIOOBIX 3a00JIEBaHUH 3aCiTy KHBACT JTIOOBIX HHBECTHUINH. BO3MOXXHO Uepe3
50 ner m1000H KOHTaKTHBIM OMOXMMHUYECKHI aHalW3 W JUarHOCTHKA THIA 3abopa
KpOBH WJIM KOHTaKTa C HOCOTJIOTKOW OyJeT BOCIPUHUMATHCS MPUMEPHO TaK, Kak
CerofHsi Mbl BOCIIPHHUMAEM JICUEHHUE KPOBOIYCKaHUEM WM pTyThio (SnuH, 2000),
KOTOpPBIE MCIIOIB30BANNCh ouInanpaoi Meauimaoi ¢ 16 mo 20 Beka. st aToro
HE0OXO0IMMO MEPECMOTPETh CYLIECTBYIOIINE STHUECKUE OTpaHHYCHUS Ha Iepena-
9y ¥ 00pabOTKy HE NMEepCOHAIM3UPOBAHHON MEIUIMHCKOM nHpopManuu. BypHomy
Pa3BUTHIO OMOMETPUYECKUX TEXHOJIOTHH CIOCOOCTBOBAIM OTKPBITHIC KOHKYPCHI
mo o0paboTKe cTaHIAPTHBIX 0a3 OMOMETPUYECKUX JAHHBIX (OTIEYaTKOB MAJbIICB,
JIUIT), IPOBOAMMBIE TOCYAAPCTBEHHBIMU U YACTHBIMU KOMIIAHUSIMH M TTIO3BOJISIIOIINE
0TOOpaTh MakcuMalbHO dhdexkTrBHBIEe anropuT™Mbl uaeHTHQUKauu (https://www.
nist.gov/biometrics). Co3maHue OTKPBITHIX 0a3 JaHHBIX MTOBEJACHUECKHUX TapaMETPOB,
KoTopoe yxe Hadaioch (MunkuH, 2020), T0JKHO COMPOBOXKIATHCS MPUBSI3KOM K Ta-
KHMM K€ OTKPBITBIM 0a3aM JaHHBIX TPAAMLHMOHHBIX MEAMIHMHCKUX aHAJIU30B C MOJ-
TBEPKAEHHBIM JTUAarHO30M MAlUMEHTOB. Takoil MoaxoJ MO3BOJUT pacHapalyieIuTh
YCWIINS pa3HbIX KOJUIEKTHBOB U AOOUTHCS PELICHMs] MHOTMX 3aJad B Kpardaiine
CPOKH M C MPO3PavHO J0Ka3aHHOU 3(P(HEKTUBHOCTHIO.

JononHutenbHble MaTepuanbl

®aiinbl pacuera MTHC auist BersiBiienuss COVID-19 n muarHOCTUKY MOCTKOBHIHBIX CUMIITOMOB
IpHUBEICHEI Ha cchuike https://psymaker.com/downloads/Covid ANN.zip
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Annomayusa: Llenvio 0annou cmamvu A615Aemcs HAYUHO-Npakmuieckoe 060CcHoganue yee-
CO0OPA3HOU MUHUMUSAYUU KOTUYECNBEHHO20 COCABA NAPAMEMPO8 NCUXOPUIUOIOSULECKO20 CO-
cemosnus (IIOC) cnopmemernos Ha 0CHOGe YCMAHOGICHUSL UX KOPPETAYUU C YHemOM KEarupuKkayuu
uepoxos. [lns uzyuenus cmpyKmypul 63aumMoCea3i omoenbHux napamempos, xapaxmepuszyiowux I11OC
CHOPMCMEHO8 USPOKOS8 PA3IUYUHOU K8ATUPUKAYUU, UCNOIBI0BANCA MEMOO KOPPEIAYUOHHBIX NAEAO.
IIposeden cpasnumenvhulii anaius Kopperayuonnvlx mampuy noxasameneu I1PC @ sasucumocmu
om keanughuxayuu uzpoxos. Onpeoeneno, ymo ¢ pocmom Keanu@urayuy uepokos Koauuecmeo Kop-
DETAYUOHHBIX C8:3€l NAPAMEMPO8 NCUXOPDUIUOLOSULECKO2O COCMOSHUS USMEHSEMC sl 6 CIOPOHY
ux cnuodicenusi. Mcxo0s uz npedcmagiennvix 8 pabome KOpperayuonvlx epapos, yKazvleaiouux
Ha cywecmeosanue NCUXopU3UON0ULECKUX NAPAMEMPOE ¢ MHOICECHIBEHHBIMU C8A3AMU, NPEONo-
1a2aemcs yenecooopasHOCy CHUNCEHUS KOIUYECTNEA UCHONb3YeMbIX NapaMempog OJid OUASHOCTHUKU
NCUXOPUBUOTO2ULECKO20 COCIMOANUS CNOPIMCMEHO8 USPOBUKOB.

Knioueswie cnosa: xoppensayus, ncuxoghpuzuonocuueckoe cocmosnue, mexHono2us ubpouzoopa-
JICEeHUsL, CNOPINCMEHDL 8 USPOBBIX GUAAX CNOPMA, CNOPIMUBHAS KEATUDUKAYUSL.
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Abstract: The purpose of this article is the scientific and practical justification for the expedient
minimization of the quantitative composition of psychophysiological state (PPS) parameters of athletes
based on establishing their correlation taking into account the qualifications of players. To study of the
relationship structure of individual parameters characterizing athletes PPS for game sports of various
qualifications, the method of correlation pleiades was used. Comparative analysis of correlation
matrixes indicators was carried out depending on the qualifications of players. It was determined
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that with the increase in the qualifications of players, the number of correlation relationships of
psychophysiological state parameters changes towards their decrease. Based on the correlation
graphs presented in the work, indicating the existence of psychophysiological parameters with multiple
connections, it is assumed that it is advisable to reduce the number of parameters used to diagnose
the psychophysiological state of athletes in game sports.

Keywords: Correlation, psychophysiological state, vibraimage, athletes in game sports, sports
qualification.

BBegeHune

[Ipobnema ynpaBieHUs: COCTOSIHUEM CIIOPTCMEHOB BCEr[a NpUBJIEKajla BHUMAaHHUE
YYEHBIX, ITOCKOJIBKY HMEHHO YMEHHE B HY)KHOE BpeMs M B HY)KHOM MeCTe JaTh Ipa-
BUJIBHYIO OLIEHKY COCTOSTHUIO UTPOKOB BO MHOT'OM OIPEJIENSI0 YCIeX WIN HeyCIeX UX
npodeccuoHanbHON esiTebHOCTH. HOBBINM MMITyJIbC B HCCIIEIOBAaHUH JAHHOTO BOIPOCA
npujano OypHOe pa3BUTHE B CEPEAMHE MPOLUIOTO BEKa HAYKH «KUOEPHETHKU» U €€
KHOEPHETHYECKHUX TOJIXOJIOB B YIIPABIICHUH KUBBIME crcTeMamu (MunkuH, 2020). D10
SIBUJIOCH HAYaJIOM aKTUBHOTO U3yUYCHHS B3aMMOCBS3H Pe3yJIbTaTOB U MCUX0(u3nono-
rudeckux cocrosHuil (IIOC) cmoprcMeHOB B Nepro/1 HAUBBICIIUX JOCTXKeHUI. Ha
IIEPBbIX 3Taax ObUIO BBISBIECHO, YTO OBICTPOTEYHOE M3MEHEHHUE UIPOBBIX CUTYaLUil
Ha IUIOIIA/IKe IPUBOIUT K TaKo e cpounoit Tpancopmarnuu [1OC (Jlytkosa u np.,
2019). Hanumo npucyTcTBUE MPsIMO MPOMNOPLUUOHAIBHON 3aBUCUMOCTH MEXKIY CO-
CTOSIHUEM UTPOKOB M COPEBHOBATENBHON AEHCTBUTENBHOCTHIO. [ JTaBHBIM CTaHOBUTCS
OINITUMAJIbHBII BEIOOP MH(OPMATUBHBIX U HAAEKHBIX [TOKa3aTeel, 00ObEKTUBHO XapaK-
TEPU3YIOLIUX ATO COCTOSTHHE.

Her comHeHMs B TOMUHHPYIOLIEH POJIM pe3ylibTaTa B CIOPTE, IO3TOMY BOIIPOC
o nuarHoctuke napamerpoB [1OC, oka3bIBaOIINX IIIaBEHCTBYIOIIEE BIMSHNAE HA d(-
(hEeKTHBHOCTB 3TOT0 BHJIA AESTEIbHOCTH, OyeT Beceraa onpenernstomum. OnHako Haao0
WMETh B BUJY HaJIH4YHE B3aUMOOOYCIIOBICHHBIX CBSI3eH MEXKIy MCIIONIB3YEMBIMH JIJIsI
oueHku [1OC ncuxoduznonornyeckumu napamerpamu. [Ipuuem BaxHbIM OyI€T SIBISTh-
csl He caMa 10 ce0e BBIPAKEHHOCTD CBSI3M TOTO HWJIM MHOTO MCUXO(H3HOIOTHIECKOTO
apaMeTpa, a ero noyu (GyHKUHOHAIBHOCTb, KOJIMYECTBO B3aUMOCBSI3EH C JPYyTUMHU
M3y4aeMbIMU CBOWCTBaMHU. Takum 00pa3zom, B pe3ysbTaTe CPAaBHUTEIHLHOTO aHAIN3a
BHYTpH KoppenupyeMbix napamerpoB [IOC, MoxHO OyneT MeTOJJOM JIOTUCTUIECKOTO
000CHOBaHMsI ONTHUMHU3UPOBATH KOJIMUYECTBEHHBIN COCTAaB UCCIIEAYyEeMbIX MIOKa3aTeei,
COXPaHMB HAJEKHOCTh U OOBEKTUBHOCTD I0JTy4yaeMO HH(pOpMaIuy, He OTBEpTras Npu
3TOM MPABOMEPHOCTh MCIOJIB30BaHUs OOJBIIOTO KOJMYECTBa JaHHBIX. be3ycnoBHO,
HaJI0 YYUTBIBATh M TOT (PaKT, YTO HA IPPEKTUBHOCTH COPEBHOBATEILHOH AEATELHOCTH
UTPOKOB OKA3bIBACT BIMSIHUE MHOXKECTBO APYTUX (PaKTOPOB, MPUUEM, KaK MOJIOKUTEIb-
HOTO XapakTepa, Tak U OTPULATEIBHOTO.

OTcroa BO3HUKAET podiieMa, Kak HEKOe MPOTHBOPEUHE, MEXTy CIOCOOHOCTHIO
OTJENBbHBIX UTPOKOB 0€300JIE3HEHHO NIPEOI0JICBATh CJIOKHBIC TIEPUTIETHSI COPEBHO-
BaTeJIbHOW OOPHOBI Ha MyTH K 3AIUIAHMPOBAHHOMY pE3yJIbTaTy Ha 0a3e coOCTBEH-
HOTO I'€HETHYECKOTO pecypca U He CIIOCOOHOCTBIO APYTuX, HE MEHEE OJapEHHBIX
W TaJAHTIIMBBIX, UIMETh CTAOMIBLHO BBICOKHE TOKa3aTelu 3G PpeKTHBHOCTH UTPOBOI
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AeSITeIbHOCTH. Pa3penieHne yka3aHHOTO MPOTHBOPEYUS BUIHMTCS, MPEKIE BCETO,
B OMPEJICIICHUN 3HAUUMOCTH OT/eNbHBIX napameTpoB [IOC cnopTCMEHOB 1 UX aJIeK-
BATHOH peaklu Ha BO3/IECHCTBUSI BHYTPEHHUX U BHELIHUX Pa3/IpaKUTEIIEH B yCIOBUAX
COpPEBHOBATEJIBHOIO TPOTUBOOOPCTBa. [Ipuuem ciemyeT o0paTuTh 0c000e BHUMAaHUE
Ha TO, YTO HEOOXOMMO MEPEXOIUTh OT KOJMISCTBEHHOTO COCTaBa U3Y4aeMbIX MICHXO-
(U3NOTOTHYECKHX TAPaMETPOB K MX KauecTBY. [lepexo oT KomnvecTBa mokasaTenei
K Ka4€CTBY BO3MOXKEH TOJIBKO IIPpU FHY6OKOM Hay4YHOM 000CHOBaHUH npeumMyIiiecTBa
OJHUX HaJ APYTUMHU.

B CBsI3M ¢ 3TUM IIEJBI0 HACTOSINETO HCCICAOBAHUS SIBISICTCS HAYYHO-TPAKTH-
yeckoe O00OCHOBaHHE IIeIECO00Pa3HON MUHHUMH3AIUN KOJUYSCTBEHHOTO COCTaBa
napametpoB [IOC criopTcMEHOB Ha OCHOBE YCTAHOBJICHUSI UX KOPPEISAILUH C yYETOM
KBaJM(PUKALUK UTPOKOB.

MeToauka un opraHm3auusa nccrnegoBaHusA

B kauectBe Merona ucciegaoBanus [1OC criopTcMEHOB UIPOKOB MCIIOJIB30BaIACh
TeXHOoJIorus BUOponzoopaxenus ¢ nporpammoii VibraMed10 (Munkun, Hukonaesko,
2008; VibraMed, 2017). O0beKTOM HCCIENOBAHUS SIBISLUTUCH UTPOKHM C HU3KOW KBa-
nrduKaIeid, BTOpoit B3pOCIbIil pa3psm — 16 demoBek, ¢ BEICOKOW KBaH(pUKaIIUeH,
Macrep ciopta — 16 genosex. Ilocie onpenencuust [IOC ciopTCMEHOB IO KAXKIOMY
13 U3y4aeMbIX NICUXO(PHU3UOIOIHYSCKUX TTAPaMETPOB IIPOU3BOIUIICS KOPPEISIIMOHHBIN
aHaJn3 1Mo MeToAy Koppensauuu CriupMeHa, UCTIONB30BANICS TTAKET KOMITBIOTEPHOMU TPO-
rpammbl StarGraphics Plus 5.0.

Pe3ynbTraTthl UcCrie[oBaHUs U UX 06CyXXaeHue

B GonbmmHcTBE cBoeM mipu quarHoctuke [IDC mposBrsercs MpUHIUTT MHOKE-
CTBEHHOCTH CBSI3€H MJIM TIPHUHIIMII ITOJIH [TapaMeTPUIECKOTO B3aMMOEHCTBHS (ak-
TOPOB IO UX KOPIIOPATMBHOMY BIIMSIHMIO HA CIIOPTUBHBIN pesynbprar. Hactosiee
HCCIIeI0OBaHUE OPUESHTUPOBAHO HAa HECKOJbKO MHOM MOJXO0J, B KOTOPOM HamboJiee
noJsiHas U poctas xapaktepuctrka [IOC Bo3MOkKHA € TOMOIIBIO ICUXO(U3NOIOTHYE-
CKHX TIapaMeTPOB, UMEIOIINX MHHUMAIBHYIO (PYHKIIMOHAIBHYIO KOPPEIAIHIO MEXKITY
co0oii. Eciu kakue-1100 ncuxo(Gu3nomorniecKie napaMeTphbl B3aUMOCBSI3aHbl MEKIY
co00i1, TO BO3HUKAET BOMPOC O 11eJIeCO00Pa3HOCTH UCIIOJIb30BAHMSI BCEH COBOKYITHO-
CTH — MOJKHO ITPOU3BECTH XapaKTEPUCTHKY COCTOSIHUS UTPOKA MO OT/IEIBHBIM U3 HUX.
C 9TOil meNnbIo MPOBOINUIOCH HAYYHO-TIPAKTHUECKOE 000CHOBAHHUE IETIeCO00pa3HOM
MHUHHUMH3AIAN KOJTHYIEeCTBEHHOTO cocTaBa mapameTpoB [IOC cmopTcMEeHOB Ha OCHOBE
YCTaHOBJICHHUSI UX KOPPEJALHU C y4eToM KBasupukanuu urpokos. [lo sToii mpu-
YUHE MPOBOJMIICS KOppeIsuoHHbid aHanm3. [loporoBoe 3HaueHne ko3 uiuenTa
KOPpEISLNH, ONpeAessionee Halluuue CpeHed U BhICOKOUW CBS3H, paBHsuIOCh 0,5
u BoImie 0,7 COOTBETCTBEHHO.
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Pesynomamot uccinedosanus uzpokos 2-20 paspada. Ecnu npucranbHee MocMo-
TPETh Ha CTENEHb B3aUMOCBS3CH HEKOTOPBIX MCUXO(DU3HOIOTHUECKUX TTAPaMETPOB,
TO MOXXHO BBIJICIUTH TaKWE Maphl, KaKk CTpecc — Xapu3MaTH4HOCTHL (T = —0,65),
ctpecc — omacHocTh (T = 0,63), TpeBOXKHOCTh — omacHocTh (T = 0,75), aHEprUd-
HOCTh — arpeccuBHOCTS (T = 0,70), camoperynsius — ypaBHOBeIeHHOCTb (T = 0,77).
I'maBHast oTnuuuTenbHas 0co0eHHOCTh [IDC UTpOKOB BTOPOTO paspsiia 3aKIF0YaeTCs
B YUpE3MEPHOM BIUSHUH CTpecca Ha JPyrHe IMepeMeHHbIe. Y UTPOKOB BTOPOTO pas-
psiaa ux natb. OTMEUeHHBIH (aKT MOKET CBUICTEIHCTBOBATH O MPOSBICHUN HEKOH
3aKOHOMEPHOCTH, CBSI3aHHOH C IMICUXO(PU3NOJIOTHEH COCTOSHUS U YPOBHEM CITIOPTHB-
HOTO MacTepcTBa UTPOKOB. M3 BCceil COBOKYMHOCTH HAMIEHHBIX KOPPEISIIIMOHHBIX
CBSI3€H CPEIHETO M BHICOKOTO YpOBHS BhIsBIIeHO 28 (14 mapHBIX cBs3eit). Hanbomnee
HATJISTHO DTH CBSI3M MPEJICTABICHBI B KOPPEISAIMOHHOM Tpade, n300pakeHHOM Ha
pucynke 1. KoppensiquoHHOW aKkTUBHOCTBIO B IaHHOW BBIOOPKE OTIMYAIOTCS CTpecc,
XapU3MaTHIHOCTh, YHEPTUYHOCTh, CAMOPETYJISIHNS, TPEBOXKHOCTh U OMACHOCTD.
KonnuecTBo B3anMOCBsi3el rpaduyecKy BHITIISIUT CISAYIONIMM 00pa3oM: cTpecc —
5 cBs3el, XapU3MaTHYHOCTb, YHEPIUUHOCTh U CAMOPETYJISANHS M0 4, TPEBOKHOCTh
U OMAaCHOCTb — 3 CBSI3H.

Puc. 1. KoppensyuoHHblIl epach nokasamerel ncuxoghu3uonoauyecko2o0 CoOCMosHUs
criopmcmeHo8 uzposukos 2 paspsida (n = 16).

lMpumeyarue: 0 — AepeccusHocmb; 1 — Cmpecc; 2 — TpegoxxHocmb; 3 — OnacHocme; 4 — YpaeHo-
sewieHHocmb; 5 — Xapusamamu4yHocmsb; 6 — SHepeudHocmb; 7 — Camopezynayusi; 8 — TopMoxeHue;
9 — Hespomusm

OtrmeueHHas B XOJC MPOBCACHHOI'O aHaJIn3a CTOJIb BBICOKAA KOPPECIIAUSA BbIACIICH-
HBIX MIPHU3HAKOB CBUACTCIILCTBYET O TOM, YTO UI'POKH BTOPOI'O pa3psja B YCIOBUAX
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COPEBHOBATENIBHON ACATEILHOCTH OABEPKEHBI BO3CHCTBHUIO CTpecc-(haKTOPOB U UC-
MBITBIBAIOT YYBCTBO CEPHE3HOTO IICHXOJIOTMYECKOTO AUCKOM(OPTa, YTO BIIOJHE
€CTECTBEHHO CKa3bIBaeTcs Ha 3(P(HEKTUBHOCTH TAKTUKO-TEXHUYECKUX JEUCTBUH U UX
CIOPTUBHBIX MepcreKTrBax. [Ipu paccMoTpennu Apyrux nap KodpQuIueHTsl Koppe-
JISIUHA COOTBETCTBYIOT B OCHOBHOM CPEHEMY YPOBHIO M BPSIZI JIM UMEIOT HHTEPEC B UX
00CYKICHUH.

Pezynomameot uccnedosanusn uzpoxoe Macmepoe cnopma (MC). Koppensinnon-
Has matpuia [1OC urpokos Mactepos criopra (MC), CBHIETENBCTBYET, YTO BBICOKHE
CBSI3M OOHApy’>KEHBI: CTpecca ¢ PHEPruuHOCThIO (T = —0,78) U Xapu3MaTUYHOCTHIO
(r=-0,71); ypaBHOBemeHHOCTH U camoperyisinuu (T = 0,82). ¥ MacTepoBHUTHIX
CIIOPTCMEHOB MPOUCXOANT OOJIbIIAs KOHIIEHTPAIHS IEHTPaIbHBIX mapameTpos [1DC.
B o0mieit tuHamMuKe HECKOJIBKO HEOKUIAHHO BBITJIAIUT TECHOE POJCTBO MOKa3aTenei
TPEBOKHOCTH — TOPMOKEHUSI — HeBpoTu3Ma. CToib OJIM3Kasi CBA3b MOKET OBITh
00BsSICHUMA C [TO3ULUHU BIMSHUS (PaKTOpa OMACHOCTH Yepe3 TPEBOKHOCTh. DTO BIIOJIHE
YBS3BIBAETCS C COCTOSIHHEM HUTPOKOB MacTepoB CcriopTa, UCIBITHIBAIONINX KOJIOCCATb-
HOE JIaBJIeHHE 3a Pe3yJbTaT CO CTOPOHBI PYKOBOJUTENEH KOMaH/I, pOJICTBEHHUKOB,
3pUTeNeH U T. 1.

[To Bcelt BUIMMOCTH, CIIOPTCMEHBI BEICOKOTO KJIacca, TaBHO YK€ aJalTHPOBAH-
HBIE€ K BO3JICHCTBUIO MOAOOHBIX «CTUMYJIOBY, BCE )K€ Ha IIOJCO3HATEIbHOM YPOBHE
UCIIBITHIBAIOT OECIOKOWCTBO 3a pe3ysibrar. OJHAKO OTMEUYEHHOE OECIOKOMCTBO
y 3TOH KaTeropuu CIOPTCMEHOB HE MMEET PEIIAIOLIEro 3HAYEHUs B PeryJisiiuu
o6mero I[IPC.

Ecnu obpaTtuthes K TuHAMHUKE 0OHAPYKEHHBIX CBSA3EH Y CIIOPTCMEHOB HUBIINX Pa3-
psanoB 1 MacTepoB criopTa, TO 37€Ch HAMETHIJIaCh COBEPIIEHHO OYEBHIHOE CTPEMIICHHE
K YMEHBILICHHUIO YHCIIa B3aUMOCBSA3EH B LIEJIOM IO BBIOOPKE, CHIKCHHIO KOJIMYECTBA
BJIMSHUSI EHTPAIBHBIX IICUX0(H3NOIOINYECKUX TapaMeTpOB U HEKOTOpast akTUBHOCTb
CO CTOPOHBI «IepruepuiHBIX». Tak y CHOPTCMEHOB BTOPOPA3PSTHUKOB ITHX CBSI3CH
obu10 28 (14 mapHbIX cBsizeit), y MacrepoB criopta ux okazaioch — 20 (10 mapHbIX
cBsizel), rpaduyueckn n300paKeHHBIC HA PUCYHKE 2.

Kak mokaszano Ha pucyHke 2, y MacTepoB criopta HauOOJIbIIee YHCIO TAKOBBIX
MUMEIOT: CTPECC M XapU3MaTHYHOCTh — I10 TPH CBSA3H; OMTACHOCTh, YHEPTHYHOCTH, CAMO-
peryJisius, ypaBHOBEIIEHHOCTb, TPEBOKHOCTh, TOPMOKEHHE — IO 2; arpeCCUBHOCTD
W HEBPOTU3M — I10 OJIHOM. AHanuTH4YecKass 00paboTka 0OHApPYKEHHBIX KOPPEIsLH-
OHHBIX CBS3€H IMOKa3bIBACT, YTO C POCTOM CIIOPTUBHOTO MAaCTEPCTBA UX KOJIUYECTBO
JIOCTOBEpPHO yMeHbIaeTcs. Kpome Toro, y UTpokoB kBanmudukannun Macrep cropra
B MCUXO(HU3UOIOTHUECKOM COCTOSIHUU HET SIPKO BBIPAKEHHOTO JOMWUHUPOBAHMS
OTZEIBHO B3STOTO MCUXO(H3NOJIOTMUYECKOr0 NapameTpa, Kak 3TO HaOirogaercs
y CIIOPTCMEHOB 2 pa3psiia. B MHOroseTHeM mpoiiecce NOBBIICHUS KBaTU(PUKALIUT
WUTPOKHU TIPOXOISAT IMMyTh OT COPEBHOBAHMI MEHEe 3HAYNMBIX K 00Jiee OTBETCTBEHHBIM,
BJIMSIIOIMM Ha HUX JajbHEHIIYI0 Kapbepy. IMEHHO B 3TOM Ipouecce NPpOUCXOJUT
pasBuTHe U (popMHpOBAaHHE MEXaHHU3Ma CAMOPETYJALHUU MCUXO()HU3NOTOTHIECKUM
COCTOSIHUEM, YMEHHEM KOHLIEHTPUPOBATh CBOM PECYPCHl B Ba’KHEHIIHE MOMEHTHI
UTPOBOM J1€SATEIBHOCTH.
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Puc. 2. KoppensyuoHHbIl epach nokasamesel ncuxoghu3uonoauyecko2o CoOCMosiHUs
criopmcmeHo8 Keanugukayuu Macmep criopma (n = 16)

lMpumeyarue: 0 — AepeccusHocmb; 1 — Cmpecc; 2 — TpesoxxHocmb; 3 — OnacHocme; 4 — YpaeHo-
gewieHHocmb; 5 — Xapusamamu4yHocms; 6 — OHepeudHocmb; 7 — Camopezynayusi; 8 — TopMoxeHue;
9 — Hegpomusm

3akntoyeHue

[IpoBenenHoe ucciae10BaHue MO YCTAaHOBIEHUIO KOPPETAIMOHHBIX CBsI3€l mapame-
TpoB IIPC cnopTcMEHOB UTPOKOB B 3aBUCHMOCTH OT MX KBaJIH(PHUKALUU ITO3BOJISET
ITOIBECTH HEKOTOPBIE UTOTH. B 4acTHOCTH, MOKHO C BBICOKOH JOJIEH BEPOSTHOCTH
YTBEPXK/AaTh, 9TO HCIIOJIb3yEeMbIE B X0/I€ AMATHOCTUKN MICUXO(PU3NOIOTHIECKHE TTapa-
METpHI B OJIHOM Mepe oTpaxatoT [IPC criopTcMeHOB, SBISIOTCS Hale)KHBIMU, HH(OP-
MaTUBHBIMU U 3HAYUMBIMHU JUIsI HTPOKOB Pa3JIMYHOTO YPOBHS MacTepCTBa.

Hcnonp3oBanue MeTOAa KOPPEISLUOHHBIX IIJIES IS U3Y4YEHUS CTPYKTYpBI B3aH-
MOCBSI3H OTJIEJIbHBIX TICUXO(MU3NOIOTHYECKUX ITapaMeTpoB, xapakrepusyomux [1OC
CIOPTCMEHOB MUTPOKOB Pa3IMYHON KBAIM(HUKAINH, TTO3BOJIUIIO BBISIBUTH TPYIITY MPH-
3HAaKOB, UIMEIOLINX CUCTeMOooOpasyloliee 3HaYeHNEe U MeHee 3HAYMMbIX, OTHECEHHBIX
K «repudepuiiHbIM».

Y CcTaHOBJIEHO, YTO C POCTOM KBAJTU(UKAIIUN UTPOKOB KOJHMYECTBO KOPPEISALIUHA 1ma-
paMeTpoB MCUXOPHU3HUOIOTUIECKOTO COCTOSHUSI N3MEHSIETCSI B CTOPOHY X CHUYKCHUSI:
¢ 28 y BTOpopa3psAHUKOB, 10 20 y MacTepos criopra.

BrisBiiena quHaMuka Koppersnui mokazateneid [IOC B 3aBucuMOCTH OT KBTH(DH-
KAl UTPOKOB. Tak y CIIOPTCMEHOB HU3IIUX Pa3psiioB JOMUHUPOBAHUE IIEHTPAIIb-
HBIX TIPU3HAKOB OKA3bIBACT 3HAUYUTEIHLHO OOJIbIICE BIMSHIE HA HX OPTraHNu3M, HEXKeIN
y Macrepos cniopTa.
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Takum oOpa3oM, MpUHUMAas BO BHUMaHUE BECh JIMAIA30H IMOJYYCHHBIX JTAHHBIX
0 BJIMSTHUM ICHTPATBHBIX H «IepUDEPUAHBIX» ICUXOPH3UOIOTHISCKUX TapaMeTpPOB
Ha obmee cocrosiare [1OC urpokoB pasinuHON KBaTUPHUKALKH, CIETYET 0C000 MO~
YepKHYTbh, YTO BO3HHWKAET OYEBHHAS L1E€JIECOOOPA3HOCTh B CHU)KCHHH KOJIMYECTBA
WCIOJIb3YEMBIX TapaMeTPOB IS AUATHOCTUKH MICUXO(DU3UOIOTHIECKOTO COCTOSHUS
CIIOpTCMEHOB. Takoil BBIBOJT HAIIPAIIIUBAETCS CaM COOOM, UCXOIS U3 TMPEIACTABICHHBIX
B paboTe KOpPEISIMOHHBIX TPaOB, YKA3hIBAIOMINX HA CYIIECTBOBAHUE MHOKECTBEHHBIX
CBsi3ell Y OT/ICNBHBIX ICUXO0(PU3HOIOTHICCKUX MapameTpoB. OIHAKO TPUBEICHUE 00JIb-
IIOTO CTHEKTPa MUCTOIb3yEeMbIX MCUXO(PU3NOIOTHYECKUX MAPaMETPOB K KaKOMY-THOO
ennHOMY 3HaMeHareno B olieHke [IDC tpedyeT npoBeaeHus JaTbHEUIINX JTOTIOIHH-
TEJIbHBIX UCCICAOBAHUM.
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Abstract: The article is devoted to the improvement of medical and psychophysiological support
methods for persons with hazardous professions. The prospect of vibraimage technology using as
a means of express diagnostics of health status and identification of persons with its prenosological
disorders has been substantiated. According to the data of complex medical and psychophysiological
examinations of hazardous professions persons, the reliable relationship of dispensary observation
groups with classes was established.

Keywords: Express diagnostics, prenosological conditions, vibraimage technology, medical
examinations, persons of dangerous professions, dispensary observation groups, vibraimage
parameters.

BBepgeHune

CoxpaHeHnue npoheCcCHOHAIBHOTO 3/I0POBbs JHIl onacHbIX mpodeccuit (JIOIT),
paboTaronux, Kak MpaBuiio, B YCIOBUSAX BO3JICHCTBUS HEOIArONMpHUSTHBIX (haKTOPOB
TPYJIOBOTO IIpOIIecca U MPOU3BOJACTBEHHOM Cpe/ibl, CBA3aHO C paHHEH JMAarHOCTUKON
ero HapyueHui. B Hacrosiee BpemMst KOHTPOJIb MPodecCHOHaIbHOTO 310poBbst JIOIT
OCYIIECTBIIAETCA Ha dTane MEAUIIMHCKOTO OCMOTpa, MPOBOJMMOIO B COOTBETCTBUU
¢ [Ipukazom Munzapasa P® 29u (IIpuka3z Munzapasa PO Ne 291, 2021), uro sBnsiercst
OTpaKEHUEM «Ie4eOHO» MapauTrMbl IPOMBIIIUIEHHOW MEIUIIUHBI, B OCHOBY KOTOPOH
MOCTABJICHO BBISIBJICHUE U JICUCHUE 3a00JIeBaHn, BXOAAMX B crierudukanuo MKB10.
B To ke Bpems, nekiapupyeMas ToCyJ1apCTBEHHAs IMOJIMTUKA OXPAHbI U YKPETUICHUS
«3JI0POBBS 3JI0POBBIX» CBSA3aHA C MIEPEXO00M OT CUCTEMbI, OPUEHTHPOBAHHOM Ha Jiede-
Hue 3a00JIeBaHuUs, K CHCTEME OXPAHBI 3I0POBBSI TPAXKAaH, OCHOBAHHOW Ha MMPHOPHUTETE
3I0pOBOTO 00pa3a KM3HM U HANpaBJICHHON Ha npoduiakTuky OosesHeil. B xauectse
Han0oJIee ONTUMAITLHON METOIOJIOTHU OXPAHBI «3JI0POBBSI 3I0POBBIX» PACCMATPUBACTCS
JIOHO30JIOTUYECKas AMATHOCTUKA Ha paHHUX CTAIUAX Pa3BUTHsS 3a00JI€BaHUS U CBOE-
BpeMeHHasT Koppeknus (QyHKImoHaIbHOTO cocTostHus (baesckuit, 1979; baeBckuid,
1997; Kasznauees, 1980; boopos u np., 2015).

JloHO3070THYEeCKasl TUAarHOCTHKA — PACIIO3HABAHME COCTOSIHUI OpraHu3Ma, Io-
TPaHUYHBIX MEXIY HOPMOU U MaTOJIOTHEH (MEXKIy 3A0POBhEM U OOJIE3HBIO), XapakK-
TEPU3YIONIUXCS HAPYIIEHHEM PaBHOBECHS MEXy OpraHu3MoM u cpenoil (bombmas
MeaunuHckas DHIUKIoNeaus, o pen. [lerposckoro, 3-¢ u3a.) O0bEKTOM JJOHO30-
JIOTUYECKOW JIMarHOCTUKH SBJISETCSI IPOLIECC aJlalTallik OpraHu3Ma K HeaJIeKBaTHBIM
YCJIOBHUSIM CpeJIbl, KOTOPBIH MOXKET 3aBEPIIUTHCS OJHUM U3 CIEIYIOMINX UCXOJIOB:
1) mosHOM MM YaCTUIHOM amanTarueii K cpeie; mpu YTOM TOMeocTa3 He HapyIIacT-
csl, ICATENBHOCTD BCEX PErYJISITOPHBIX CUCTEM MPOTEKAET B OOBIYHBIX Mpe/esiax HiTH
HECKOJIbKO YCWJICHA; 2) HEJJOCTATOYHOM WIIM HEYIOBJICTBOPUTEIBHOW ajlanTalue;
MIPU 3TOM TOMEOCTa3 OCHOBHBIX XHU3HEHHO BaXKHBIX CUCTEM OOBIYHO COXpaHSETCH,
HO aKTHBHOCTH PETYJISATOPHBIX MEXaHM3MOB CYIIECTBEHHO yBEJIMYEHA; 3) CPBIBOM
aJanTamy; Mpyu STOM BCJICACTBHE MEPEHANPSDIKCHUS U UCTOMICHUS PETYIITOPHBIX
MEXaHU3MOB MPOUCXOJUT HAPYUICHUE TOMEOCTa3a ¢ Pa3BUTHUEM MATOJIOTHYCCKUX
otkionennit (baesckuii, 1979).

[Ipormecc mMOCTAaHOBKHU JOHO30JOTHYECKOTO JUArHO3a 3aKII0YaeTcs B IeJeHa-
MPaBJIEHHOM COOpe MEAMKO-TICUXO0(DU3HOIOTHUECKON nH(OPMAalUU U TIPUMEHEHUH
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TaKMX METOOB ee aHaJn3a U 00pabOTKH, KOTOPHIEC MO3BOJIIOT YCTAHOBUTH CTETICHB
ajanTallMy OpPraHu3Ma K YCJIOBHMSM OKpYXalolled cpelapl W BBIIBUTH TaKUE CO-
CTOSIHHS, KOTOPBIE ellle HE MOTYT OBbITh OTHECEHBI K U3BECTHBIM HO30JOTHYECKHM
¢dbopmam Ooe3Hel, HO XapaKTepU3YIOTCs HApyIIEHHEM JESTEIbHOCTH PEryJIITOPHBIX
MEXaHU3MOB, a B psjie ciayuyaeB U romeocrasza (baesckuii, 1997; Kasnauees, 1980).
Oco0oe MecTo ImpH MOCTAHOBKE JOHO30JIOTMYECKOTO IUArHO3a 3aHUMAalOT METOJIbI
9KCIPECC-OICHKH, IIOCKOIBKY TPaIMIIMOHHAS OI[CHKA CTCIICHU aJanTallii OpraHu3Ma
BeCbMa TPYJOEMKa M BpeMmsizarpaTHa. K mepcrnekTHBHBIM METOAaM JKCIpecc-Iua-
THOCTUKH MCUXO(HU3UOIOTHUYECKON aJanTallud U COCTOSHUSI 3J0POBbS MOKHO OT-
HECTH TE€XHOJIOTUIO BUOPON300paKEeHNs: PErUCTPALIMIO M MATEMaTHIECKYI0 00paboTKy
pedAeKTOPHBIX ABMKEHUHN TOIOBHI 1 JuIa denoBeka (MunkuH, 2020). Ona noka3zanra
CBOIO Y PEKTHBHOCTH MPH MPEJCMEHHBIX U MIEPHOANIECCKUX MICUXO(PHU3HOIOTHICCKUX
o0ce1oBaHUsIX paOOTHUKOB OMACHBIX MPOU3BOACTB, UX TPECHAKEPHOH MOATOTOBKE
(lenxanosa, 2019). Ha caiire psymaker.com MOXHO HAaWTH MHOTO JPYTHX TIOJIOKHU-
TEJILHBIX MIPUMEPOB UCTIOTH30BAHUS TEXHOJIOTHH BUOPOU300PaKEHHS B TIPUKIIAIHBIX
MEIMKO-OMOIOTHYECKUX UCCIIeIOBAHUSIX.

Les1b10 HACTOSIIETO MCCIIEIOBAHMS SBISUIACH Pa3padoTKa KPUTEPUEB SKCIPECC-HarHo-
CTHKH COCTOSIHUS 3J0POBbSI JIUL] OTACHBIX MPO(ECCHi [0 apamMeTpamM BUOPON300paskeH sl

MaTepMan bl U MeTOAbI

OOBeKTOM HCCIeOBaHUS SBISETCS MEpCOHAN [ 0CyJapcTBEHHOTO Ka3€HHOTO YUPeK-
nenust MockoBckoi o0mactu «MOCKOBCKasi 00J1acTHas IPOTHUBOIIOKAPHO-CIIacaTeIbHAs
ciryx0ay», TPOXOIUBIINI MEPUOTUISCKII METUITMHCKUN ocMOTp. B mccnemoBanmsax
npuaIMaiy yaactue crennanuctel BIIMK «3amuray M3 PO. Beero 6b1u10 00cmenoBa-
HO 249 uenoBek. CpeHMIT BO3PACT U CTaXX pabOTHI B IPOTUBOINOKAPHO-CIIACATENLHON
ciryxk0e CocTaBUIM COOTBETCTBEHHO 43,4 + 3,2 rona, 7,4 + 1,2 roma. MenuimHCcKuit
OCMOTpP IPOBOAWICS B COOTBETCTBUHU € npukazoM M3 PD Ne 29u. B kauecTBe nomno-
HUTEIFHOW METOJMKH MPOBOAMIOCH TECTUPOBAHUE C MCIIOJIB30BAHHEM IMPOTPaAMMBbI
HealthTest (Munkun, boopos, 2020). Bpemst TecTupoBaHUs COCTABISLIO 3 MUHYTHI.
[To naHHBIM MEIUIIMHCKUX OCMOTPOB YCTaHABJIMBAINCK: TPyIIa JUCIIAHCEPHOTO Ha-
Omoenus/rpynma 310poBbst (B coorBeTcTBHU ¢ [Ipukazom M3 P® Ne 36an) u nanmnuane/
OTCYTCTBHE 3a00JI€BaHUH, CTPYMIIUPOBAHHBIX 110 CUCTEMAaM: CepJeYHO-COCYANCTas,
JbIXaTelbHast, TUIeBapUTENbHAS, SHAOKPUHHAS U PSI IPYTHUX.

Pe3ynbrarel ucciaenoBaHusS aHATU3UPOBAINCH C HCIOIB30BAHUEM IPOTPAMMBbI
STATISTICA v.8.0.

PGSyﬂ bTaTbl UCcregoBaHuA

B nacrosimieit pabote B KauecTBE OCHOBHOTO HHIUKATOPA COCTOSHUS 340POBbS CIia-
caTelsel HCIoab30BaHa rpymnmna aucnancepnoro Haomoaenus (I'p JIH). K 1-if rpym-
e (I'p_JIH = 1) oTHOCSTCS paOOTHUKHU, Y KOTOPHIX HE YCTaHOBJIEHBI XPOHUYECKUE
HenH(pEKIIMOHHBIE 3a00JIeBaHMs, OTCYTCTBYIOT (PAKTOPBHI pHUCKA Pa3BUTHUS TaKHUX
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3a00JIeBaHU MM UMEIOTCS YKa3aHHbIE (PakTOPBl pUCKA MPU HU3KOM WIH CPEIHEM
a0COJIFOTHOM CyMMapHOM CEpACYHO-COCYJUCTOM PHCKE U HE HY KJAIOLIUECs B IUCIIaH-
CepHOM HaOJIOJICHUH 110 IOBOAY APYTUX 3a00JeBanwmii (cocTosHui). Bo 2-10 rpymnmy
(I'p_JH = 2) BxirouaroTcs Jinla, y KOTOPBIX HE yCTAaHOBJIECHBI XPOHUYECKHE HENH(EK-
LIMOHHBIE 3a00JIeBaHNs, HO UMEIOTCA (PaKTOPBI PUCKA PA3BUTHS TAKMX 3a00JIeBaHUI
P BBICOKOM HJIM OY€HBb BEICOKOM a0COJIIOTHOM CYMMapHOM CEPAEYHO-COCYANCTOM
pucke. K 3-it rpynme (I'p_JIH = 3) oTHOCsATCS paOOTHUKH: a) UMEIOLIIE XPOHUYECKHE
HeHMH(EKIMOHHbIE 3a00JIeBaHNs, TPEOYIOIINE YCTAHOBICHHUS TUCTIAaHCEPHOTO HAOIIO-
JeHUsI UM OKa3aHMsI CIICLUAIN3UPOBAHHON, B TOM YHCJIE BBICOKOTEXHOJIOTHMYHOM,
MEJIMIMHCKON MOMOINH, a TAaKKe C MOJO03PEHHEM Ha HaIW4YWe dTHX 3a00JIeBaHUN
(cocTostHMIT), HYKJalOMIKeCs B JTOTOTHUTEILHOM 00CieIoBaHNH; 0) HE UMEIOIIHe
XpOHHYECKHE HEHH(EKIIMOHHBIE 3a00IeBaHNs, HO TPEOYIOLINE YCTAHOBICHHUS TUC-
MaHCepHOro HaOJIIOACHUS UM OKa3aHMs CIEeLHMaIN3UPOBAHHON, B TOM YHCIIE BBICO-
KOTEXHOJOTHYHON, MEIUITMHCKONW TIOMOIIY 10 TIOBOJIY WHBIX 3a00JI€BaHUH, a TaKkKe
C MO/I03PEHUEM Ha HAJIM4YUe ITUX 3a00JIeBaHUN, HYKIAIOIKECS B JOTIOIHUTEIEHOM
00cie10BaHHH.

Kak crienyer u3 pucynka la, 36% crnacateneii He umenu 3a0oneBanHuit, 42% umenu
1 3aboneBanne. MHOKeCTBeHHBIE 3a0o0eBaHust uMenu 22% padoTHUKOB. PaboTHHKHN
3-1i rpymIbl JUCTIAHCEPHOTO HAOIIOICHUS MMEITH HAaOOJIBINEI BO3PACT U CTaX pabOThI
M0 CreunanbHOCTH (pUc. 10), A5l HUX XapaKTEepPHO HAJIMYME MHOKECTBEHHBIX 3a00ie-
BaHU# (puc. 1B).

B cooTBeTcTBHH ¢ 110 UCCIIEIOBAHNUS pelanach 3a1ada pa3pabotku Gopmanmzo-
BaHHBIX MPaBHJI, O3BOJISIOMINMX 0€3 MPOBEJCHNSI MEAULIUMHCKOTO OCMOTpPa ONIEPATHBHO
OIICHHUTh PUCK HAJIMYMsl Y YEJIOBEKA MTPU3HAKOB HAPYIIEHUSI COCTOSHUS 310POBBS, CO-
OTBETCTBYIOMIMX 2-H U 3-# rpynme TucrnaHcepHoro HaOIOICHHS.

Jig aToro mpuMeHsica TucKpuMUHAHTHBINA ananu3 (Kum, 1989) mo 10-tm ocHOB-
HBIM Tapamerpam BuOpousoOpaxenus E,, ..., E ,, ux koadduimenTam Bapuanuu
Ei v, .wEpv (Munkus, 2020), a Taxke nmapamerpam [R] u [M], oTpaxaromum cym-
MapHy1o koppessinuio Ilupcona Mexay napamerpaMu BUOPOM300paXKeHUS U CTEIICHb
OTJIMY U TTAPaMETPOB MUKPOIBH)KEHHUH TOJIOBBI OT CPEIHNUX MOIMYJISIIMOHHBIX 3HAYCHUN
(Munkun, bobpos, 2020).

YcTaHOBNICHO, UTO CPEeHssl TOYHOCTh (POPMAIM30BaHHOIO PACIO3HABAHUS TIO Ia-
pameTrpamM BUOpOM300paXXeHus TpyI AUCHaHcepHoro HabmoneHus 1 u 3 cocraBiser
68,5%. IIpu 3TOM TOYHOCTH pacTiO3HaBaHMUs 3-il TPYTIBI TUCTIAHCEPHOTO HAOIIOIEHUS
cocrasisier 72,1% (ombka Broporo poaa pasua 27,9%), 1-it rpymms — 66,2% (omuoka
nepBoro poaa 33,8%). YuuTsIBasi, 4TO MOJYUYCHHBIC PELIAIONINE TPABHUIIA MTO3BOJISIOT
MPOBOJUTH CKPUHHUHTOBYIO (BpeMsl TECTUPOBAHMS 3 MUHYThI) MACHTU(UKALIUIO JIUI]
C IPU3HAKAMU HAPYIIEHUS COCTOSTHUS 3/I0POBbS, TIOJTYUYESHHBIN Pe3yIbTaT MOKHO TIPH-
3HATh yJIOBJIETBOPUTEIIbHBIM.

Pe3ynpTaThl AMCKPUMUHAHTHOTO aHAIN3a TIO3BOJIMIIN YCTAHOBUTD, YTO HAMIyYllee
pasfesieHne rpynn JUCIaHCEpHOro HaOMI0AeHHs AOCTUIaeTCs MPHU UCIIOJIb30BaHUN
CHUCTEMOKOMIUIEKCa TapaMeTPOB BUOPON300pakeHHs] — KaHOHHMYECKOW JUCKPUMU-
HaHTHOH QyHKIUHU. BecoBble HArPY3KH OTIENBHBIX TApaMETPOB BUOPOU300paKeHHsI
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B YKa3aHHOM CHCTEMOKOMILIEKCE PUBE/ICHBI Ha pUcyHKe 2a. [TokazaTenn MoryT OBbITh
MUHUMH3UPOBAHBI C UCTIOJIH30BAHUEM TONIATOBOU MPOIEYPhI TUCKPUMHUHAHTHOTO
ananu3a (puc. 20).

Puc. 1. [Nokasamernu 300posbsi 06criedo8aHHbIX paboOMHUKO8
PoOMUBOMNOXapHO-criacamerbHoU Criyx6bl

Puc. 2. Becosblie Hagpy3Ku napamempos 8ubpou3obpaxeHus,
8Xx005LUX 8 CUCMEMOKOMITNIEKChI, paddensowue epynnsi 1 u 3
ducrnaHcepHo2o HabrodeHust
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[Tomy4eHHBII CHCTEMOKOMILIIEKC MOKET OBITh MCIIOJIB30BAaH B KAYECTBE HHTETPaJIb-
HOTO TIoKa3aTens BuOponsoopaxenus (MI1), pazgensioniero rpynisl JUCITAHCEPHOTO
Habmonenus. Ero pacnpenenenne B T-0amiax (cpemnee 3HaueHue paBHo 50 6ayios,
CpeIHEeKBaApaTHUHOE OTKIIOHeHHE 10 0aJIIOB) 110 00CIIEI0BAHHOMW TPYIIIE criacaTeliei
nokazano Ha pucyHke 3a. ITo curmansabiv oTkinoHeHusM 11 ot cpepHero 3HaueHuUs BbI-
JIeNIeHO 3 TPYIITEI JIUII C pa3TUYHBIM (yHKIIHOHATBHBIM cocTostHreM (JIC =1, IC =2,
JC = 3), onleHuBaeMbIM 110 TapameTpaM BHOponzoopaxkeHus. CpeaHsst TOUHOCTh UX
pacrno3HaBaHus cocTaBiisieT 96,8%. [l hopMann30BaHHOM OLIEHKH pa3paboTaHa Be-
POSITHOCTHAs HOMOTpaMMa, TIpe/ICTaBlICHHAs Ha pUCyHKe 30.

Puc. 3. ®opmanu3osaHHas udeHmuguKkauyus epyn ¢ pasHol 8bIpaXXeHHOCMbHO
UHMeepanbHo20 napamempa subpousobpaxeHus (UI).

Mpasuno pac4ema eeposmHocmu npUHadIeXXHOCMU K 2pyrnaM ¢ pasHbIMU Xapakmepucmukamu
8UBPOU306PaXKEHUSs MOKa3aHO MOCMPOEHUEM Ha PUCYHKe «6»

Ha pucynke 4 moka3zaHbl OCHOBHBIE TTOKA3aTEJIH 3/I0POBbS B TPyIIax (GYHKIIHOHAb-
HbeIx coctostauit JIC =1, JIC =2, 1IC = 3.

Kak crnenyer u3 pucyHka 4, MOJSPHBIMU 110 CBOMM XapaKTEPUCTUKAM SBISIFOTCS
rpyrnmset IC =1 u JIC = 3. B rpynmy JIC = 3 Bonwn ciacarenu 0oJiee CTapIiero Bo3-
pacra (puc. 4a), UMeroIue OoJbInee Ynucio 3adoneBanuii (puc. 46). JluaamMuka 3TUX
XapaKTEPUCTHK 10 rpymniaM (GyHKIHOHATIBHBIX COCTOSHHI COBIAJaeT C UX JHHAMHKOM
[0 TpyIIaM JUCIaHCEPHOTo HabmoaeHus (puc. 10, B).

C wucrosib30BaHueM KpuTepuss XH-KBaJIpaT YCTAaHOBIEHA JOCTOBEpHAs B3aMMO-
CBSI3b TPYI (PYHKIIMOHAIBHBIX COCTOSIHUH C TPyIITaMU JMCIIAHCEPHOTO HAOIFOICHHS
(puc. 4B). Taxk y nun u3 1-i Tpynmsl AucnaHcepHoro HabiroaeHuit B 94% ciyuaes
OTMEYaJIOCh COCTOSHHE, COOTBETCTBYIOIIHUE 110 TApaMeTpaM BUOPOH300paKeHHUS TPyII-
ne JIC = 1. 310 no3BONSIET clieaaTh BBIBOA O TOM, YTO PUCK HAPYLUEHUS COCTOSIHUS
3]I0pOBBSl Y PAOOTHUKOB C JAHHBIM BUIOM (DYHKIIMOHATBHOTO COCTOSIHHSI HU3KHH.
B 3-ii rpynne aucnancepHoro HaOuroneHus npeodnanaet (75%) dyHkuuoHanbHOE
COCTOSIHME, 110 TIapameTpaM BHOpou3o0paxeHus xapaktepHoe ans rpymnmnsl JC = 3.
CreJicTBUEM U3 DTOT'O SBJISIETCS 3aKIIFOUCHHE O BRICOKOM PUCKE HAPYIICHUS COCTOSHHUS
3JI0POBBS Y ITUX JIHII.
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Puc. 4. lNokazamenu 300po8bsi 8 2pyrnax hyHKUUOHaIbHbIX COCMOSHUU,
8blOernisieMblX 10 napamempam subpousdobpaxxeHusi

O6cyxaeHne Nony4YeHHbIX pe3ynbLTaToB

B pamxkax mpoBeeHHBIX HCCIIEI0BAHMI MOTyYeHbI HOBBIE PE3YJIBTATHI IO B3aUMOCBSI-
31 MapaMeTpOB BUOPON300PKEHHS C COCTOSIHUEM 30POBbS JIUII OMTACHBIX Mpodeccuit.
OCHOBHBIMH W3 HUX SIBIISIIOTCS: pa3pab0TaHHbIN OJIHOMEPHBIN MHOTOMIApaMeTPUICCKUHI
WHTETPAIbHBINA TIOKa3aTelb SKCIIPECC-OIIEHKH COCTOSIHUS 3710pOoBbst cniacarenei (UI1)
Y BBIJICJIEHHBIE Ha €r0 OCHOBE KJIACCHI THIOJIOTMYECKUX XapaKTepPUCTUK MapaMeTpoB
BuOpouzobpaxkenus JIC =1, JIC =2, JIC =3.

C MII nonoxurensHo koppenupyet (+0,47) mapamerp E; BuOpouszoOpaxeHus,
XapaKTEePU3YIONUH OTHOIIEHHE BBICOKOYACTOTHOM K OOIIeHd MOIIHOCTH CIEKTpa
MUKpOJIBUKEHUH rojoBbl yenoBeka (Munkus, 2020). OH yBennuuBaeTcs MpU pocTe
BBICOKOYAcTOTHBIX (710 30 I'11) KOMIOHEHT BUOpAINii, TOABISIONIMXCS B IOTIOTHEHUE
K ocHOBHOH (710 10 I'tr) gactoTe. A U3MEHEHHE CTPYKTYPHI CHEKTpa KojJeOaHul sB-
JIIETCS] U3BECTHBIM MPU3HAKOM YBEIHUEHUS HAMIPSDKCHUS PETYISATOPHBIX MEXaHU3MOB
OpraHu3Ma BHE 3aBUCHMOCTH OH XapakTepa nzydyaeMoil GyHkiuu. Tak 1o JaHHBIM
MaTeMaTHYeCKOTO aHalli3a PUTMa cepira Mpu (PyHKINOHATFHOM HANPSDKEHUH CHHU-
YKETCs MOIITHOCTb JIbIXaTEJIbHBIX BOJIH (BBICOKHE YacTOTHI CIIEKTPa) C OJTHOBPEMEHHBIM
YBEITWICHUEM MOIITHOCTH HU3KUX M OUeHb HU3KUX dacToT (baerckwmii, 1979).
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DTO MO3BOJISET CIeaTh BBIBOJ O ToM, uTo M1 Xapakrepusyer ypoBeHb HAPSHKSHUS
PETYIATOPHBIX CHCTEM OpPTaHM3Ma, OIIEHWBAEMBII 10 mapaMeTpaM BHOpOoM300paxe-
Hus. Beicokum 3nauenusM UII coOOTBETCTBYET BHICOKUHM, HU3KUM — HU3KUU YPOBEHb
PEryJIATOPHBIX MEXaHU3MOB. DTOT BBIBOJI [TOJTBEPKIACT €r0 B3aUMOCBSI3b C IPYTHMH
napaMeTpaMu BUOPOU300paKeHusI.

Tak ¢ mapamerpom E; ¢ oOpatnbiM 3HaKoM (—0,58) Koppenupyer nokasaTesb, Xa-
PaKTepHU3yIOIMIA ero BapuabenbHOCTh: E; . DTO CBUAETENBCTBYET O TOM, YTO HPHU
YBEJTHYCHHUH YPOBHSI HAIPSDKECHNUS PEryJIATOPHBIX cUcTeM (yBenudeHuu E) cHIDkaeTcs
BapHabebHOCTh napaMeTpa E;. AHazoroM yCcTaHOBJIEHHOIO COOTHOUIEHHUS «BEITHYH-
Ha MapameTpa — BapuadeJIbHOCTh MapaMeTpay SBJISETCS B3aUMOCBSI3b aMILIUTYIbI
Mobl (AMOgg) U cpeaHekBaapaTHYHOE OTKIOHeHUE KapanouHTepBanoB (CKOgp):
IpH YBEIUYEHHN YPOBHS HANPSIKEHUS PETyIATOPHBIX MEXaHU3MOB opranuzMa AMOg,
ysenmunBaercs, a CKOg, cHmkaercs.

OnnonanpasnenHas koppensauus napamerpos E; u [R] ¢ UII cBugerenscTByer
0 TOM, YTO YBEIMYCHHE YPOBHS HANPSIKEHHUS PETYISITOPHBIX MEXaHU3MOB OpraHH3Ma
MPUBOJIUT M K YCUJICHUIO KOPPEJSIIMOHHBIX B3aUMOOTHOIICHHI MEX1y MapaMeTpaMu
BHOPOM300pakeHNs, CHIKCHHIO YHCIIa CTEIIEHEH CBOOOBI PETYIIATOPHBIX cucteM. [Ipu
ATOM 3Ha4YeHUs mapamerpa [M] BUOpon300pakeHUs: CHIXKACTCS (OTPUIIATEIIbHBINA 3HAK
(haxTopHOi#t Harpy3ku mokazatens (—0,3)), XxapakTepu3ys yxXoJ mapaMeTpoB BHOPOH-
300paKeHUs OT MOIYJISIIIHOHHOTO «3TaJ0Ha». UTO TakXkKe sSBISETCS CBHIIETEIBCTBOM
YBEMUYEHUSI HAMIPSKEHUS PETYISATOPHBIX CUCTEM.

Xots koapdurments! koppensiyu ¢ I octanbHbIX BapuadeIbHOCTH MapaMeTpoB
BHOPOM300pakeHNs] HE3HAYUTENbHBIE, OHM COOTBETCTBYIOT BBISIBICHHON 3aKOHOMED-
HOCTH: CHW)KEHHH UX JTA0MIBHOCTH MIPU POCTE HATIPSKEHUSI PETYJIATOPHBIX MEXaHU3MOB.

PaccMaTpuBast TUTIOIOTHYECKUE KITACCH TApaMeTPOB BHOpon3o0paxeHus (puc. 30),
ClIelyeT OTMETUTh, YTO OHHM paHkupyroTcs mo Wl B cooTBeTcTBHH ¢ M3MEHEHUEM
YPOBHS TICUXO(HU3UOJIOTHUECKOM aganTaiuu oT Beicokoro (kiace JIC = 1) 10 HU3KOro
(xmace JIC = 3).

3aknioyeHue

CoBepIIIeHCTBOBaHUE MEAUKO-TICUXO(PU3NOIOTHYECKOTO 00ECTICYSHHS JIUT] ONTACHBIX
podeccHii CBSI3aHO C Pa3pabOTKON METOIOB IKCIPECC-TUATHOCTUKU UX TICUXO(PH3HOIIO-
rudeckol aganTapn. Hanboree mepcrieKTHBHOM /ISt 3TOTO SIBIISAETCS TEXHOJIOTHS BHOPO-
n3o00paxenus. 00 ITOM CBUIIETEIBCTBYIOT PE3yIbTaThl IPOBEACHHBIX UCCIeI0BaHuH. M-
TIOJTE30BaHKE B KAYECTBE «MapKepa» MCUX0(QU3NOIIOTMIECKOH afanTaIiy pa3padoTaHHOTO
OJIHOMEPHOT'O MHOTOTIAPAMETPHUUECKOT0 HHTEIPAJILHOTO TIOKA3aTelIsl, IPEJICTABIISIOIIECTO
co00¥ JTMHEHHYI0 KOMOMHAIIMIO TIApaMeTPOB BHOPOU300paKEeHHS, TIO3BOJISIET ITPOBOUTH
OIepaTHBHBI MOHUTOPUHT COCTOSTHUS 3710POBbsl. Pa0OTHHKM, HICHTU(PUIMPOBAHHBIE KaK
oTHOcsuecs K kiacey JIC = 2, MOTyT pacCMaTpUBaThCsl KAK UMEIOLIUE TOHO30JI0THYe-
CKHUEC OTKJIOHCHHSA B COCTOSIHUM 3J0POBbA. Onu HYXIArTCA B JOTMIOJIHUTCIIbHOM MCAUITUH-
CKOM 00CIIeIOBaHUY ¥ TIPOBE/ICHUN PEaOINTAIIMOHHO-03/I0POBUTEIEHBIX MEPOTPHSTHH.
DTO MO3BOJIMT MPEOTBPATHTH JaTbHEHIIIEEe YXYIICHUE COCTOSHUS 37I0POBbSI, [IOBBICHTh
Ka4eCTBO KM3HU M MTPOPECCHOHATTFHOE OJTOJIETHE JIFIT OTTACHBIX MPO(ecCcHit.
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BBepgeHune

AJKOroJIn3M — XpOHMYECKOE IICUXUYECKOE MIPOTrpeIUeHTHOE 3a00IeBaHNe, XapakK-
TEpU3YIOIIEeecs MPUCTPACTUEM K AITKOTOJIO (ITUIIOBOMY CITUPTY) C ICUXUUECKON U QH-
3WYEeCKON 3aBUCHMOCTBIO OT Hero (Mopo3os, of pen., 1983). [Ipodnema ankoronmsma
SBJISIETCS OAHOW M3 OCHOBHBIX ITPOOJIEM BO BCEM MHUPE B CBSI3H C HEYIEP)KUMBIM POCTOM
konnyecTsa 0onbHBIX. CornacHo nanHbM BO3 k 2050 r. unciio 00IbHBIX alKOroIn3MOM
B MHpe MOKeT IpeBbICUTh 500 MIIH yer.
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3aBUCUMOCTH OT aJIKOT0JIsl HE BOZHUKAET MOMEHTAIIbHO, OHA PAa3BUBACTCS OCTEIICH-
HO, BBIPACTas U3 SMU30ANICCKOTO YITOTpeOIeHUs ankorost. CHCTeMaTHIeCKOE WITH TTH-
30IMYECKOE YITOTPEOICHIE alTKOTOJIS BIICYET 32 COOON M3MEHEHUS (PU3UOIOTUIECKIX
(hyHKIUH THIHOCTH, BCIEJACTBHC YeTO CHIDKACTCS KA4eCTBO M 0OBEM BBITOTHIEMOM
paboThI, yMCTBEHHAs! pab0OTOCIIOCOOHOCTD T1aJIaeT, CHUYKAETCSI TOYHOCTD U I[eJICHAIPaB-
JICHHOCTb JCUCTBUH, yXy/IIACTCsI KOOPAUHAIIHS JBIKEHUH, YBETMUNBACTCS THUCIIO OIIH-
00uHBIX NeiicTBUi. Ha aMOIOHaTbHOM ypOBHE BOSHUKAET MOBHIINIEHHAS TPEBOKHOCTb,
HEYPaBHOBEILIEHHOCTb, MMITYJIbCUBHOCTD 1 arpeccusi. CuCTeMaTHYeCKOoe yIoTpeOieHre
AJIKOTOJIsI MPUBOAUT K JAETPaNalliy IUYHOCTH, YXYIUICHUIO COMATUYECKOIO 310POBbS,
YBEJIMUCHUIO PUCKA TPEKICBPEMEHHOU CMEPTH.

Jluma, cKIIOHHBIE K YIOTPEOICHUIO aJIKOTOJIA, Yallle JPYTUX HapymalT TPYAOBYIO
JCIUILINHY, IPAaBUJIa TEXHUKU 0€30MIaCHOCTH, B CBSI3H C 3TUM YPOBEHb TPaBMaTH3Ma
1 KOJIMYECTBO HECUYACTHBIX CIY4YaeB B JNAHHOW IPYyIEe JOCTATOYHO BBICOK. Ilo nmaH-
HbIM BO3, okosno 10-30% oT Bcex TpaBM, NOJYyYEHHBIX Ha IPOU3BOJICTBE, CBA3AHBI
¢ ynotpebieHueM aimkorois. B cuiy cBoeit HecoOpaHHOCTH W OTCYTCTBHUS YETKUX
NPOAYMAHHBIX JNEHCTBUI CHUXKAETCA MPOUZBOAUTEIHHOCTH TPy, YBEIUUUBACTCS
KOJTMYIECTBO Opaka B padore.

Ha npennpustusix aToMHOIN OTPOCIH JJIsi COXPAHEHUS 3I0POBbsI pAOOTHUKOB U 00€-
CIIeUeHHS OE€30MacHOCTH TMPEANPUATHH TPOBOMATCS MEIUITMHCKHE OOCICIOBAHMUS
C OCMOTPOM pabOTHHKA BPauOM-IICHXHATPOM-HAPKOJIOTOM, BPAa4OM-TICUXHATPOM JIJISt
BBISIBJICHUS JIUI] C aJIKOTOJIbHOM MM HApPKOJOTMYECKOM 3aBUCUMOCTHIO. ExxeIHEBHO
IIPH JIOTYCKEe K padoTe paOOTHUK MPOXOIUT MPEACMEHHBIN MEIUIIMHCKHII OCMOTp, Ha
KOTOPOM OIIEHUBACTCS €T0 (PH3MUECKOE COCTOSIHIE U BBIABIISIOTCS NPU3HAKA YIIOTpE-
OJIEHUS aJIKOTOJIS.

ITockonbKy NpUBBIKAHWE K AJKOTOJIO MJAET MOCTENEHHO, aKTyaJlbHOM Hay4dyHOU
Y TIPaKTHYECKOM 3a7aueii sBisieTcs pa3paboTKa IKCIPECC-METOI0B U KPUTEPUEB PaH-
HETO BBISABIICHHSI CKJIOHHOCTH K aJTKOTOJIbHOM 3aBUCUMOCTH. [1epCIIeKTHBHEIM TSI ATOTO
SIBJISIETCS. UCIIOJIb30BaHNE TEXHOJIOTHHA BUOPOU300paXKEHHsI, TO3BOJISIFOIICH OIICHUTH
MICUXO(U3NOIOTHIECKOE U SMOIIMOHATILHOE COCTOSIHUE YEIIOBEKA B TCUEHUE HECKOIBKUX
MHUHYT.

Lleab1o HACTOSIIErO UCCIICOBAHUS SIBJISUIOCH pa3paboTKa KPUTEPUEB PAHHETO BbI-
SIBIICHUS CKJIOHHOCTH K JIKOTOJIbHOM 3aBUCHMOCTH TI0 ITapaMeTpaM BUOPON300paKeHUsL.

MaTtepwuanbl 1 meToAbl

OOBEKTOM HCCIIEOBAHUS SBISIINCH MAIMEHTHI HAPKOJIOTMYECKOTO OTIENICHHS TICH-
xoHeBposorndeckoro aucnancepa @I'bY3 IIMCY Ne 91 ®MBA Poccum, r. JlecHoil.
B uccnenoBannu npussin ydactue 10 gemoBek (ombITHas rpynma). OmeHKa TpoBO-
JIIach B AMHaAMuKe. Bcero Obuio mpoBezieHO 55 uenoBeko-uccienoBanuii. CpeaHui
Bozpact rpynmsl — 40 ner. B kauecTBe KOHTPOJILHOW TPYIIBI BRICTYNATN PaOOTHUKH
OI'VIIT «Kombunat Dnextpoxumnpudopy. Cpenauit Bospact rpymisl — 40 net. OueHka
MICUXO(PU3HOTIOTHYECKOTO COCTOSIHUS TIPOBOIMIIACH C MCTIONF30BAHMUEM alIIapaTHO-TIPO-
rpammuoro komiuiekca AIIK TTIOC-Kontpons, pazpadoranHoro cnenuanuctamu @MBL]
mM. A. U. byprazsaa ®MBA Poccun, BIIFOUaromero B ce0st ICHXOANarHOCTHISCKUE
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TECTBl U METOJIMKU OLCHKH NCHXO(HU3MOJIIOTHYECKOTo cocTostHus. s skcmpecc-
JIMArHOCTHKH MICUXO(PHU3UOIOTHUECKOTO M SMOIIMOHAILHOTO COCTOSTHHI UCTIONB30BAIACh
TexHouorusi Buopounzoopaxenus (Munkus, 2007). TectupoBaHie POBOIIOCH C UC-
nonb3oBaHreM nporpamm VibraMED u BubpaMU, pa3zpaboTaHHBIX CHielAAIMCTaMU
npeanpusitus Dncuc (Cankr-IletepOypr).

Pe3ynbTarhl McclieIOBaHUs aHATM3UPOBAIKCH C HCIOJNB30BAHHEM IMPOTPAMMEI
STATISTICA v.8.0.

PesynbTaTthl UcCriefoBaHUsA U UX 06CYyXaeHue

Pe3ynbTaThl OLIGHKH IICUXUYECKOTO COCTOSHUS 10 16-(hakTOpHOMY JINUHOCTHOMY
onpocHuky KeTresia B rpynie nanueHToB Hapkojorudeckoro oraenenus (I'pymma 1)
u B rpymnne padbotHukoB OI'YII «Kombunara «nexrpoxummpudopy» (I'pymma 2) mo
MOKa3aTeJIsIM, UMEIOIIUM JJOCTOBEpHBIE pa3nuuus (p) no kpureputo CThIOEHTa, TIPU-
BeZeHbI B Tabnuue 1.

Tabnuua 1

CpepHue 3HadeHusi (M + m) nokasaTtenei NCUXMYECKOro COCTOSIHUS Y NaLMeHTOB
Hapkororuyeckoro otaenexua (rpynna 1) n paboTHukoB kombuHaTa (rpynna 2)
no nokasatensm 16-dJ10

MokasaTenu Ipynna 1 lpynna 2 p
dakTop «B», cTeHbl 5,3+0,19 7,1+0,04 0,044
daktop «C», CTeHbI 3,9+0,12 8,5+0,05 0,000
dakTop «F», cTeHbl 4,3+ 0,08 5,6 +0,06 0,096
daktop «H», cTeHbl 4.6 + 0,06 7,9+0,07 0,001
dakTop «L», cTeHbl 7,1 +0,09 4,6+ 0,05 0,01
daktop «O», CTeHbI 71+0,1 3,5+0,04 0,000
dakTop «Q3», CTeHbI 7,0 +0,09 8,4+ 0,04 0,027
dakTop «Q4», CTeHbI 6,8 + 0,08 3,7 +0,05 0,000
dakTop F1, cTeHbl 7,0 +0,07 2,3+0,05 0,000
dakTop F2, cTeHbl 4,5+ 0,09 7,3+ 0,07 0,007
dakTop F3, cTeHbl 4,9 + 0,09 6,3 + 0,05 0,03

Kax creqryer u3 npuBelIeHHbIX JIAHHBIX, JUIS JIUIL C AJIKOTOJILHON 3aBHCHMOCTBIO Xapak-
TEPHO CHIKEHHE YMCTBEHHBIX CIOCOOHOCTEH, KOHKPETHOCTD M PUTHIHOCTH MBILIICHHS,
3aTpyTHEHUs B PEICHUHM aOCTPAaKTHBIX 3a/1a4, HAXOXKICHHE MPUIUHHO-CIICJICTBEHHBIX
cBs3eit (pakrop «By). bonee Huzkue 3HaueHus no daxropy «C» u BeICOKHE 1O (PakTo-
py «Q4» roBopsAT 06 IMOIMOHATIHLHOM HEYCTONUYNBOCTH, UMITYJIbCHBHOCTH M HAIPSIKEH-
HOCTH 00CJIe/TyeMBIX, TPEOYOIINe SMOIMOHABHOM pa3psaku. XapakTepHa pe3kas CMeHa
HACTPOEHHUs, OT XOPOIIETo /10 IIPUCTYIIOB arpecCUy U Pa3ApaXUTeIbHOCTH, CKIIOHHOCTD
K IIPOSIBIICHUIO HEA/ICKBATHOTO MOBEICHHUS Ha KPUTHUECKUE 3aMedanus. bonee Hu3kue
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3HaueHHs 1o (axTopy «H» roBopsAT 0 HU3KOW CaMOOILICHKE, HEYBEPEHHOCTH B CBOHMX
CHJIaX W BO3MOXXHOCTSX. llaliMeHThl CKIOHHBI MPOSIBIATH OCTOPOKHOCTH, POOOCTB,
OCMOTPUTENBHOCTD, 3aCTEHYNBOCTh U COLMAIBbHYIO MACCUBHOCTH B OOLIEHUH C OKPY-
xaromumu. [TokazaTenu o dakropam «O» u «F1» CBUICTEIBCTBYIOT O MOBBIIICHHOM
YPOBHE TPEBOKHOCTH, HU3KOM CTPECCOYCTOWUMBOCTH, OECIIOKOMCTBE U paHUMOCTH. JIna
C QJIKOTOJIbHOM 3aBUCHMOCTBIO PEBHUBBI, ATOMCTUYHBI, CKIIOHHBI MPOSBIIATH HACTOPOIKEH-
HOCTb 110 OTHOLLICHUIO K JIIOJSIM U CTPEMSATCS BO3JIOKUTh OTBETCTBEHHOCTD 32 OLIMOKH
Ha OKPY’KafoIIHX, O YeM CBUICTEIBCTBYIOT O0Jiee BRICOKHE MOKa3aTelu 1o (akropy «Ly.

o nocToBepHO Pa3NNYAOIIMMCS MOKA3aTesIM ICUXO()U3HOIOTHYECKOTO COCTOSIHUS
JUTS TIAIMEHTOB HApKOJIOTHYECKOT0 OT/IEJICHHS XapaKTepPHO: HU3KHI YPOBEHb ICUXUUECKUX
IIPOLIECCOB M CHI)KEHHAS! OllepaTopcKas padoTOCIOCOOHOCTh, O YeM CBUACTEIbCTBYIOT
Ooee BrICOKHE 3HaUeHMsI BpeMeHH poctoit (p = 0,023) u cnoxuoii (p = 0,41) 3purensHo-
MOTOpHOH peakiuu. [IpexxaeBpeMeHHble peakiy Ha IBIKyImiics o0bsext (p = 0,012)
CBHETEIBCTBYIOT O HEYPaBHOBEILICHHOCTH HEPBHBIX TIPOLIECCOB C MPe00IIaaHueM CHIIbI
B030y>xeHust. [1o pe3ynpraTam MeToIMKN BaprabeIbHOCTH CEPASUHOTO PUTMA BBISIBJICHbBI
BBICOKUI YPOBEHb HAIIPSYKEHHOCTH PErYJIATOPHBIX MEXaHU3MOB CEPJEUHO-COCYAUCTON
CHCTEMBI, NIEPEHANPSDKEHNE MEXaHU3MOB aJlallTalluyd U MCTOIICHHE (YHKIIMOHAIBHBIX
pE3epBOB OpraHM3Ma, O YeM CBHJICTEIBCTBYET MPEBBILICHHBIN Oosee, 4eM B 5 pa3 oT
HOpMEI (p = 0,001) wHIEKC HANPSHKEHHS PETYIIATOPHBIX crcteM P. M. baesckoro.

B Tabnuue 2 npeacraBieHbl JOCTOBEPHBIE PA3InyMs CPEIHUX 3HAUCHUI TapaMeTpoB
BUOpON300paxeHus B 00CIeyeMbIX IPyIINax 10 OCHOBHBIM II0Ka3aTeJsIM IPOrpaMMBbl
VibraMED.

Tabnuua 2

CpepHue 3HaveHns (M + m) napameTpoB BUOPON306paxeHns y naumeHToB HapKOOrmM4ecKoro
oTaeneHus (rpynna 1) n paboTHWkoB koMGUHaTa (rpynna 2)

MapameTpbl BUOpon3obpaxeHus 1 rpynn 2 rpynna p
E1, «Arpeccusy», ycn.eq. 33,97 + 0,15 28,49 + 0,19 0,013
E2, « TpeBOXHOCTbY, yCn.ea. 38,42 + 0,17 34,75 + 0,09 0,055
E3, «OnacHocTby, ycn.eq. 36,04 + 0,06 33,82+ 0,09 0,019
ES, «YpaBHOBeLLEHHOCTbY, ycn.en. 67,02 + 0,15 71,40 + 0,08 0,012
E9, «TopmoxeHuey, ycn.eq. 13,23 + 0,04 15,563 + 0,04 0,000
Llkana «HeratnBHbie» 36,12 + 0,06 33,75 + 0,09 0,012
E7_V, «QHeprunyHocTb», ycn.eq. 21,80 +0,18 17,40 + 0,21 0,072

Kak CJICAYCT U3 NPUBCIACHHBIX JAaHHBIX, JIUIA C AJIKOTOJIBHON 3aBUCUMOCTBIO OTIIH-

qaroTcsi Oosiee HU3KUM ypoBHEM ypaBHoBemeHHOCTH (Ilkana «YpaBHOBEILIEHHOCTHY,
p=0,012). Ouu B GomplIeil CTETEHN CKIOHHBI K MPOSBICHUIO Pa3ApakKUTEITbHOCTH
u arpeccun (Illkana «Arpeccus», p = 0,013), mpu 3TOM UX MOTEHUHUAIBLHBINH YPOBEHb
OTIACHOCTH JJIsl OKPY KAIOIIHX BBIIE, YeM B KOHTposbHOH rpymme (Lkana «OmnacHoCThY,
p =0,019). Tarxoke 15 TPYNIIBI JIMI C aJIKOTOJIBHOM 3aBUCUMOCTBIO XapaKTepHO Oosee
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BBICOKHI ypoBeHb TpeBoxkHOCTH (Illkanma «TpeBoxuOCTEY», p = 0,055) U 3HEpruyHO-
ctH (mKana «Vi OHepruaHocTh», p = 0,072) mpuBOIIIIHE K U3IUITHEH CYETINBOCTH
1 YCTaJIOCTH.

Ha pucynke 1 mpencraBiieH cymMMapHbId poduiis (B Oajiiax) MHOKECTBEHHOTO
unteiekta (Munkun, Hukonaenko, 2017) B obcnenyembIx rpymnmnax.

Puc. 1. pochurib MHOXeCm8eHHO20 UHMersi/iekma y nayueHmos HapKoo2u4ecKkoao
omdeneHus (epynna 1) u pabomHukoe kombuHama (2pynna 2)

C ucnonb3oBanueM kpurepuss CTbIOJEHTAa YCTAaHOBJIEHO JOCTOBEPHOE pa3iinyue
o BHyTpmmaHOCTHOMY (BJI, p = 0,08), dunocodcko-uccienoparensckomy (PU,
p = 0,03), noruko-marematuueckomy (JIM, p = 0,05), My3bIKaIbHO-PUTMUYECKOMY
(MP, p = 0,003), momBmwxkuugeckomy (I1B, p = 0,04) 1 BepOaIbHO-IMHTBHCTHIECKOMY
(BJL, p = 0,001) unTemiekram.

Bonee BricOkHe 3HAaYEHUS MO BHYTPHWJIMYHOCTHOMY WHTEJUIEKTY B TPYIIE NI
C aJKOT'0JbHOM 3aBHCUMOCTBIO CBUICTENBCTBYIOT 00 HHTPOBEPTUPOBAHHON HAIpaBs-
JICHHOCTHU OOJIbHBIX, CKIIOHHOCTH K YEJIMHEHHIO U OTTOPOKEHHOCTH OT OKPY KAOIIIHX.

Bonee Huzkue 3HaueHUs 10 GUIOCOPCKO-UCCIETOBATEIBCKOMY UHTEIICKTY CBU-
JIETEeNIbCTBYIOT O HECTIOCOOHOCTH K TUIYOOKHM yMmo3akitodeHusiM. Kpyr mHTepecoB
o0cIelyeMbIX Cy)KEeH M HE BBIXOAUT 3@ PaMKH OOBIICHHBIX M PYTHHHBIX JIEI.

Jluna ¢ aaKoroNbHON 3aBUCHMOCTBIO OTIHYAIOTCA KOHKPETHOCTHIO U HEKOTOPOU
PUTHAHOCTHIO MBILUICHHS, UCTIBITHIBAIOT 3aTPYAHEHUS B PELICHUN aOCTPAKTHBIX 3a-
Jla4d ¥ HaXOXKJCHUH MPUYUHHO-CIICJICTBEHHBIX CBSI3EH, O UeM CBUCTEILCTBYIOT Ooliee
HU3KUE 3HAYCHHUS [0 JIOTUKO-MAaTEMaTHIECKOMY MHTEIICKTY.

Bonee BbIcOKHE MOKA3aTENM MO MOBIKHUIECKOMY U BepOaTbHO-TMHT BUCTHIECKOMY
MHTEJUIEKTaM XapaKTepU3y0T 00CIelyeMbIX KaK JIUII C XOPOIIO PA3BUTHIMU OPaTOPCKHU-
MU CIIOCOOHOCTSIMHU, UCKYCHO BJIQJICIOLINX KaK YCTHOM, TaK U MHCbMEHHON PEUbIO, Ubsl
KM3HEHHAs! IO3ULUS OCHOBAHA HA UAESAX TYMaHHOCTU M Nauudu3Me. AHaIU3 pa3HOCTH
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CO3HATENFHOMN 1 Oecco3HaTeNbHOH peakiuu npod it MU nokasan, 4To, OTBeyas moJo-
JKUTCJIbHO Ha BOIIPOCHI U (I)OTOCTI/IMyJ'IBI 11O OIICHKE JaHHBIX THUIIOB MHTCIIJICKTA, CBBIIIC
29% oO0criemyemMbIX JaBalIH 3aBEIOMO JIOKHBIE OTBETHI, CTPEMSICh MIPEICTABUTh ceOs
B OoJiee 0IarompUsITHOM CBETE.

PaboTHHKM KOMOWHATA OTIIMYAIOTCS PA3BUTBIMU JIOTHKO-MATEMATHUECKUMHE CIIO-
coOHOCTsIMH. MM JIerKo jJaeTcsi OmeprpoBaTh YMCIaMH U JIENaTh TOYHbIC TIPOTHO3HI,
BapbUPOBATh A0CTPAKTHBIMH MOHATHSIMH, PELIATh TOJIOBOJIOMKH, TOHKO TU(GepeHIIH-
POBaTh MPUYUHHO-CJICACTBCHHBLIC CBA3U. Hwu3skue 3naueHus 110 BHYTPUIMYHOCTHOMY
HHTEJIEKTY CBUJICTEIBCTBYIOT O CTPEMIICHUH PAOOTHUKOB K OOLICHUIO U COBMECTHOM
pabote. OHM CIOCOOHBI TOHKO YyBCTBOBATh HACTPOCHUE JAPYTHX JIIOCH 10 X BepOajb-
HBIM M HeBEepPOATLHBIM MTPOSIBIICHHUSIM, YTO MO3BOJISICT UM YCTAHABIUBAThH B KOJIJICKTHBE
HEeNPUHYX/IEHHOE 00IIeHNe U YPETYJIHPOBATh PA3HOIJIACHS U HEJOMOHUMAaHNs OECKOH-
(GIUKTHBIM TyTeM. DTO SBISCTCS HEOTHEMIIEMOM YaCThIO JUIS YCIICITHOTO BBIMTOTHEHHS
npoecCUOHANBHON JIesTeNIbHOCTH. boiiee BBICOKHE MOKa3aTenu 1o (uiIocodcko-
HCCIIeIOBATENILCKOMY HHTEIUIEKTY TOBOPSIT O CIIOCOOHOCTH PAOOTHUKOB K TIIO0ATBEHBIM
YMO3aKIIOUYECHUSM.

JocroBepHast B3aUMOCBSI3b IMapaMeTPOB BUOPOU300paKEHHSI C HATUIUEM/OTCYT-
CTBHEM CKIIOHHOCTH K YIIOTPEOJICHHUIO aJIKOTOJIS JIaJia BO3MOXKHOCTh C HCITOJIb30BAHUEM
muckpuMuHaHTHOTO aHanm3a (Kum, 1989) mocTpouTs BEpOSITHOCTHYIO YV TIAITUEHTOB
HAapKOJIOTUYECKOro OT/elieHus (rpynmna 1) u paboTHUKOB KoMOWHata (rpymnmna 2) Ho-
MorpaMMmy ee GpopMamn3oBaHHON WacHTHGUKAHH (puc. 2). CpeaHsas TOYHOCTh pac-
MO3HaBaHMs cocTaBisgeT 95,2%.

Puc. 2. BepossimHocmHasi Homozpamma ¢hopmasiu3oeaHHoU OUeHKU Hanudus/omcymemeusi
CKIToHHOCMU K yriompebiieHuro anko2osisi. [1o ocu abecyucc omioxeHbl 3Ha4YeHUust
UHmMeeparsnbHoeo nokazamers (M) CKIMoHHOCMU K arko20/bHOU 3agucumMocmu
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dopmyiia pacyeTa HHTEIPATbHOIO OKA3aTENsl CKIIOHHOCTH K aJIKOTOJIbHOM 3aBUCH-
MOCTH UMEET CIEAYIOUIUN BU:

WIT = 22,95 - 0,36 XE5 V—0,17xE4+ 0,71 xE7 V + 1,88 xEl + 0,86 xE3 —
~1,19xE7 - 0,15xE10_V +0,13xE9_V;

—22,95-0,36xE5_ V-0,17xE4 + 0,71 xE7_V + 1,88 xEl + 0,86 XE3 —
-1,19xE7-0,15xE10_V + 0,13 xE9 V, Oansl.

3HaK «_V» COOTBETCTBYET BapHaOCIILHOCTH MTapaMeTpa BUOPON300paKeHHUS.

[MpaBuiI0 UCTIOIB30BaHUE BEPOSITHOCTHON HOMOTPaMMBI TIOKa3aHo Ha puc. 2. Paccun-
tanHoe 3HaueHune I nanocuTcs Ha ock abciuce. BeposSTHOCTH HaIHYUsA/OTCYTCTBHS
CKJIOHHOCTH K aJIKOT'OJIbHOM 3aBUCHMOCTH ONIPEIEIISIOTCS COOTBETCTBYIOIIUM ITOCTPO-
eaneM. Tak npu UIT = 55 6anioB BeposSTHOCTB TOTO, YTO CKIIOHHOCTD K YIOTPEOICHHIO
ankoroust ecth, paBHa 0,92 (92%), mer — 0,08 (8%).

3aknro4yeHue

1. Tlcuxuyeckast U hu3nuecKas 3aBUCUMOCTD OT AJIKOTOJISI SIBJISACTCS HEAOMYCTUMBIM
CBOMCTBOM J1J1s1 pAOOTHUKOB MPEANPHUATHH C MOTCHIIMAILHO OTACHBIMHU TEXHOJIOTUSIMH,
ITOCKOJIBKY 3TO MOKET NPHUBCCTU HE TOJIBKO K YBCIMYCHUIO TpaBMaTrU3Ma, CHUKCHHUIO
MIPOM3BOAUTEIHLHOCTE TPYAa M YBEIIMIUBACTCS KOJUIECTBO Opaka B paboTe, HO U 0e3-
OMacHOCTH (DYHKIIMOHUPOBAHUS MPEANPUATHS B 1IesioM. [I03TOMY cucTeMa MeTuIliH-
CKOTO O0ECIICUCHUsI TaKUX MPEANPUATHI TOJDKHA BKIFOYATh METOJIbI ONIEPATUBHOTO
MOHHUTOPHHTA HATMYUS Y PAOOTHHKOB CKIIOHHOCTH K aJIKOTOJIbHOM 3aBUCUMOCTH.

2. llucpoBast TeXHOIOTHS BHOPOM300pakeHUs, 00Iagaronas TaKUMH BaKHBIMU
CBOMCTBAMH KaK ONEPAaTHBHOCTD (BpeMs TECTHUPOBAaHUS 1—3 MUHYTBI) 1 OCCKOHTAKT-
HOCTb, SIBJISIETCS MEPCIEKTUBHBIM CPEICTBOM JKCIPECC-AMArHOCTUKU CKIOHHOCTH
K yIOTPEeOICHUIO allKOTOJISI.

3. MaTteMaTHUECKH aHAN3 TIPOBEJICHHBIX KOMITJICKCHBIX MCHUX0()U3UOIOTNISCKUX
WCCIICIOBAHUHN 10 JIAHHBIM TPAJAUIIHOHHBIX U ONIEPATUBHBIX METOMK DKCIIPECC-OIICHKU
MCUXO(QHU3NOTIOTUUECKOTO COCTOSIHHS TTO3BOJIMI YCTAHOBHT, YTO MapaMeTpbl BHOPOU30-
OpaskeHHs1 ¢ cpeiHeit TOYHOCTBIO 95,2% MOryT UAeHTU(DUITUPOBATH JINI, ICHXHYECKast
1 pU3HYECKast 3aBUCUMOCTD OT aJTKOTOJISI UMEET XapakTep 00JIe3HH. DTO TaeT BO3MOXK-
HOCTh CBOEBPEMEHHO MPUMEHSTh MEIUIIMHCKUE U OPTaHU3AIIMOHHBIC MEPOTIPHUSITUS 110
CHIDKCHHUIO CKIIOHHOCTH K aJIKOTOJILHOM 3aBHCHMOCTH.
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Annomayun:. Cmamovs nocéawena cogepuleHCmao8anuio Memooos MeouKo-ncuxoPusuoiocu-
yecko2o obecneuenus goennocaydcawux. Ha npumepe onepamopog HAyuHuIX pom nokazama nep-
CHEeKMUBHOCTb UCHONIb308AHUSL MEXHOL02UU 8UOPOU300PANHCEHUSL OISl IKCNPECC-OYEHKU COCMOAHUSA
300p0BbsL BOEHHOCTYHCAWUX. YCMAHOBLEHO, YMO YKA3AHHbIE ONEPAMOopbL UMEIOM NPEUMYUECTNEEHHO
HU3KULL YPOBEHb PUCKA HAPYULEHUsL 300P06bsL. Xapaxkmep OUHAMUKU UX NPEOCMEHH020 NCUXODU3UO0-
JI02UYEeCK020 COCMOSHUS CBA3AH CO CIMADUTLHOCTIBIO NPOGECCUOHATLHO20 300p08bsL. M3yueno enusnue
8peMenU 8UOeO3anUc Ha napamempsl UOPOU30OPAICEHUS.
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Abstract: The article discusses approaches of medical and psychophysiological maintenance
improving for military personnel. The prospects of vibraimage technology using for assessing the
health of military personnel are demonstrated by the example of scientific military units operators.
Was established that scientific military units personnel have a predominantly low level risk of deviation
from normal health. The dynamics of psychophysiological state, assessed before the work shift, is
associated with the stability of professional health. The influence of the video monitoring period on
the vibraimage parameters has been studied.
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BBepgeHune

BrimonHeHre HayYHO-MCCIIeT0BATENHCKIX TIPOEKTOB B c(hepe pa3BUTHS BEICOKOTEXHO-
JIOTMYHBIX HACTYTATEIbHBIX U 0OOPOHUTEITEHBIX BOOPYKEHUI HA OCHOBE aBTOMATHU3UPO-
BaHHBIX CHCTEM YIpaBJIeHUs TpeOyeT MPUBICUEHHUS] KOMIIETEHTHBIX KaJPOB JUTA CO3/IaHUS
KOHIIETITYaJIbHO HOBBIX «MO3TOBBIX LIEHTPOBY B MO/Ipa3/ieieHusIX MUHNUCTEPCTBA 00OPOHBI
Poccuiickoii Denepalinu U CTPYKTYpax 000POHHO-ITPOMBIILICHHOIO KOMITJIEKCa, 3aHNMa-
IOIIMXCSl IIEPCIIEKTUBHBIMU BOGHHBIMU pazpabotkamu (EMenbsHenko, [lerposckas, 2015).
3amadeil o MOJIrOTOBKE TaKMX KaJapOB CITY>KUT (popMUpoBaHHe HaydHBIX poT MO PO,
KOTOpbIE KOMIUIEKTYIOTCS U3 YHCJIa MPU3BIBHUKOB C BBICITUM 00pa30BaHUEM U OIBITOM
HAY4YHOM pabOThI, OT YPOBHS NPO(ECCHOHAILHOTO 3I0POBbS U MICUXO(DHU3UOIOTHUSCKIX
Ka4eCTB KOTOPBIX 3aBUCHUT YCIICHTHOCTh BBITIOJHEHHS BO3JI0KEHHBIX Ha HUX 3aJad.
B 11e110M MOKHO OTMETHUTb, YTO LETBIH Psi/l ACTIEKTOB MEJUKO-TICHXO(PH3UOIOTUIECKOTO
oOecrieyeHns1 BOSHHBIX KaJpOB HYXK/IaeTcsa B COBepIIeHCTBOBaHUK. OHH KacaroTcs 000-
CHOBaHHMs, pa3pabOTKH ¥ BHEAPEHHSI MEPOIIPHUSITHI 110 YIIPABJICHHIO MPO(ECCHOHATBHBIM
3110poBbeM BoeHHOCTyx)amux (CeicoeB u ap., 2020; SxoBud u np., 2014).

B Buay 00NbIIIOro KOMTUYECTBA 33734, BOJIOKEHHBIX Ha MOJpPA3/IeIeHNsT METUIIMH-
CKOTO o0OecriedeHrsi BOSHHOCTYXAIlUX, OCOOCHHO B MEPHO MAaHJAEMHUH HOBOM KOPO-
HAaBUPYCHOM MHQEKINH, BO3HUKAECT HEOOXOIUMOCTh UMETh B CBOEM PACHOPSKEHUH
AKCITPECC-METOIBI OIIEHKH MTPO(GECCHOHAIBHOTO 3/I0pOBhs. K TakuM MeTo1aM MOXKHO
OTHECTH NEPCIEKTUBHYIO TEXHOJIOTHIO BUOPOU300paKEHHS: PETUCTPALIMIO U MaTeMa-
THYECKYIO0 00pabOTKy peIeKTOPHBIX ABMKCHHH TOJIOBHI U JTHIa yeiaoBeka (MUHKHH,
2020). TexHOJIOTHS MPEACTABISLCT OONBIION UHTEPEC B MPUKIAHBIX MEIHUKO-OHOII0-
THYECKUX UCCIIEIOBAHUAK, B TOM YHUCIIE, 00hEKTaMU KOTOPHIX BHICTYIIAIOT BOCHHOCIY-
xarmue (MBanosckuit u ap., 2021).

Lesb10 HACTOSIIETO UCCIIETOBAHIS SBIISIIACH IKCIPECC-OIIEHKA TPO(ECCHOHANBEHOTO
3I0POBBS ONEPATOPOB HAYYHBIX POT 0 MapamMeTpaM BUOPOU300pakeHus: ¢ 000CHOBa-
HUEM BPEMEHH TPOBEICHUS TECTUPOBAHUSI.

MaTtepuanbl u meToAbl

OOBEKTOM HCCIIe0BaHNS SBJIUINCH OTIEPAaTOPhl HAYYHBIX poT BoeHHOro nHHOBAIH-
oHHoro Texnonomnuca «9PA» Munucrepcrsa odoponsl PO. Beero Obuto 06cienoBano
16 genosek. Cpenumii Bo3pact cocraBui 24,4 + 1,5 roga. TectupoBanre MpoBOAMIOCH
¢ ucrnonp3oBanreM nporpammbl HealthTest (Munknn, boopos, 2020). Bpemst TectrpoBaHus
coctaBisuio 1 MmunyTa u 3 MuHyThI. Beero Obu10 poBezieHo 160 uenoBeko/o0ce10BaHuUHA,
13 KOTophIx 80 "enoBeko/o0cnenoBanuii — 3-MUHYTHBIE U 80 4eroBeKo/00cIeI0BaH —
1-muHyTHBIE 3amucu. [1o JaHHBIM MEMIIMHCKMX OCMOTPOB OBUTH ONpeeieHbl HATNIHEe
WIM OTCYTCTBHE 3a00JI€BaHUI CUCTEM OPTraHOB, CTPYIIIMPOBAHHBIX 110 CHCTEMaM: cep-
JIEYHO-COCYTUCTasl, IbIXaTeNIbHas, TUIEBapUTENIbHAsL, SHIOKPUHHAS U psif Apyrux (Yka3
[IpesnaenTa PO ot 10.11.2007 Ne 1495 «O0 yTBepkaeHNH 0OIIEBOMHCKHUX yCTaBOB Bo-
opyxenHbix Cun Poccuiickoit @eneparmmy). C ucrnonb3oBanueM mporpamMmbl VibraStaff
(VibraStaft, 2020) 6511 TpoBeAEH MOHUTOPHHT TIPEACMEHHOTO TICHXO(H3HOIOTHISCKOTO
COCTOSIHUSI OTIepaTopoB Hay4dHbIX POT (179 yenoBeko/o0cIe10BaHu).
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B kadecTBe peraromumx npaBul OLEHKH MPOPEeCcCHOHAIBHOTO 30POBbS HCIOIb30-
BaJINCh KpUTEPUH, pa3paboranubie uta cnacareneit MUC Poccun.

Pe3ynbTarel uccienoBaHNs aHAJIU3UPOBAINCH C HMCIOIB30BAHHEM MPOTPAMMBI
STATISTICA v.8.0.

Pe3y.l1bTaTbl nccrniegoBaHnAa U X chqu:l,eHMe

Jl7st 9KCTIpecc-oLeHKH MPOPEeCCHOHATBHOTO 3/I0POBbSI ONIEPATOPOB HAYYHBIX POT HC-
TOJTL30BAJICS] CHCTEMO-KOMILUIEKC TTapaMeTpOB BHOPOU300paKEeHHUS, XapaKTePU3YIOIIHN
YPOBEHB HAINpPsIKEHUSI peryISITOPHBIX cucteM opranuidma (MUI1, 6amisr), u pemaromue
MIpaBuUIIa, TO3BOJISIONIE O€3 IPOBEICHUS MEAUITTHCKOTO OCMOTpPA ONIEPATHBHO OIIEHUThH
PHCK HAITMU Ul y YeIOBeKa MPU3HAKOB HAPYIICHHS COCTOsHUS 310poBbsi (boOpoB u np.,
2021). C ux UCTONB30BaHUEM TI0 TTapamMeTpaM BHOPOU300paKeHUS BBIICIAIOTCS TPU
Tumna coctostHui: 1) Huskuil ypoBeHb HaNpsKEeHUs! PpEryIsITOPHBIX MEXaHU3MOB Op-
raHusma. AZI€KBaTHOE JJIsl CJIIOKUBIIMXCS YCIOBUN KM3HEACATENbHOCTH B3aUMOIEH-
CTBUE OpraHU3Ma C BHEIIHEH cpenoi. Hu3Kkuil ypoBeHb pUCKa HAPYILIECHUST COCTOSIHUS
3m0poBbs (cocrostane JIC = 1); 2) Cpenuuil ypoBeHBb HAIPSDKCHUS PETYJISITOPHBIX
MEXaHH3MOB OpraHM3Ma. XapaKTepH3yeTcsl HECYLIECTBEHHBIM BBIXOJJOM OCHOBHBIX
rmokasaresiei (YyHKIIMOHATIFHOTO COCTOSHUS 3a TPAHUIIBI TOMEOCTATHYECKOW HOPMBI,
CHIDKEHHOH ajmanTauueil K pakropaM >KU3HEAESTEIbHOCTH, TOBBIIICHHBIM YPOBHEM
HaIPSDKEHUST PETYJIATOPHBIX MEXaHU3MOB opranus3ma. [1oBbIIIEHHBIA YPOBEHb pHUCKa
HapyLeHHs COCTOSTHUS 340poBbs (coctosuue JC = 2); 3) Beicokuil ypoBeHb Hampsi-
KEHUS PETYISITOPHBIX MEXaHU3MOB OpraHM3Ma. 3HAYUTEIHHBIA BBIXOJ TIOKa3aTeNel
(YHKLIMOHAIBHOTO COCTOSIHUS 33 TPAaHHIIBI TOMEOCTaTHYECKOH HOPMBI, CPBIB ajarnTa-
MU K (paKTOpaM *KU3HEIeATEIbHOCTH, IEPeHAINPSHKEHNE W UCTOIICHNE PEryIISITOPHBIX
MEXaHM3MOB OpraHM3Ma C Pa3BUTHEM IaTOJIOTMYECKUX OTKIOHEHHH. BrICOKMI puck
HapyIIeHUsT COCTOSTHUSI 370poBhs (coctosiaue JC = 3).

VYcraHoBieHO, 4TO B 78% cilydaeB COCTOSIHUE OIEPATOPOB HAYUHBIX POT COOT-
BerctByeT Kiaccy AC =1, B 22% — xmaccy JAC = 2. CocTOSHHI ¢ BBICOKHUM PHCKOM
Hapyumenus 370poBbs (C = 3) y HuX He HaOII0aI0Ch.

Hcnonp3oBaHHBIE KPUTEPUHU IKCIPECC-OIEHKU COCTOSIHHUS 3JI0POBbSI OCOOCHHO
MIOJIE3HBI PU PACCMOTPEHUU MHIUBUIYATbHOU M3MEHYMBOCTH COCTOSIHUS 310POBbs
(puc. 1) s TpUHATHS METUIIMHCKUX, OPTaHU3ALMOHHBIX U APYTUX MEPOMPUATHH.

[Tomy4yeHHbIe TaHHBIE MTOKA3BIBAIOT, YTO HAUOOIBIAS H3MEHYMBOCTh HHIANBUIY-
aIbHOTO 3/JOPOBBS 110 JAHHBIM 3KCIIPECC-OLEHKH OTMEUYaeTcs y orepaTropos 7, 9. D910
MBI CBSI3BIBAEM C HAJIMYHWEM yCTaHOBIICHHBIX 3a00JjeBaHnid. Tak 1Mo MaHHBIM M-
IUHCKHX OCMOTPOB Y 7-T0O 00CIIeJOBAaHHOTO UMEIOTCS HAPYIIEHUS] KOCTHO-MBILICYHON
CHUCTEMBI I XpPOHHYECKHE 3a00JI€BaHNUS MMUIEBAPUTEILHON CUCTEMBI, HAPYIIIEHUS CO
CTOPOHBI OPTaHOB YYBCTB. 9-i1 00CIIeIOBAHHBII UMEET HApPyIIECHHUSI KOCTHO-MBIIIICYHOMN
U HEPBHOM cUCTEM.

JlanHble npeicMeHHBIX nicuxodusuonoruueckux oocnenoBanuii ([Iporpamma koH-
TPOJIS TICHXO(GU3UOIOTHIECKOTO COCTOSHHS oreparopa VibraStaff) omepaTopos Ha-
YUYHBIX POT MOKA3bIBAIOT (PHC. 2), YTO HECTAOMIBLHOCTH COCTOSHUS TPO(PECCHOHANBLHOTO
310POBbs OTPAXKAETCS HA XapaKTepe TMHAMHUKYU IPEICMEHHOIO COCTOSIHHUS.
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Puc. 1. lHOusudyanbHas U3MeH4YUB80OCMb COCMOSIHUSI 300P08bS OIIEPAMOPO8 HayYHbIX POM.
Mo ocu abcyucc ykasaH Homep 0bcriedo8aHHO20

Puc. 2. [JuHamuka npedcMeHHO20 Mcuxoghusuonoau4ecKko20 COCMOsIHUS y nuy,
C pasHbIM ypOBHEM MPOGECCUOHANIbHO20 300P08bS.
O603Ha4YeHUsi CHU3Y-868pX: CMIOWHAsH KpacHasi UHUS — HUxHSIS 95% (Hedorycmumasi), CrinowHasi

xxenmasi — HUxHss 80% (ycroeHo dorycmumasi), myHKmupHasi 3eneHasi — sepxHsisg 80% donycmu-
Masi; criowHas 3eneHas — eepxHss 95% donycmumas epaHuya uHousudyasbHOU HOPMbI
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XOTs IPeICMEHHOE COCTOSIHUE BCEX ONEPAaTOPOB HE BHIXOIUIIO 32 TPAHUIIbI HHIUBHU-
IyaJIbHOH HOPMBI, OTIEPaTOPBI CO CTA0MIIBHBIM MPO()ECCHOHATBHBIM 3I0POBBEM UMEITU
WK cTaOMIbHOE NMCUXO(HU3HOIOTHIECKOE COCTOsSIHUE (onepaTop 2), WK TEHACHLHIO
K ero ymydmneHuro (oneparop 12). Omnepatopsl ¢ HECTAOUILHBIM COCTOSTHUEM 370POBbBS
(o6cnenoBanuble 7, 9) MMEIH BBIPRKECHHYIO TEHACHLUIO K YXYIILICHHUIO ICUXO0(PHU3HO-
JIOTHYECKOTO COCTOsIHMS. [loTyueHHbIe pe3ybTaThl pacCMaTPUBAIOTCS KaK Mpe/IBapH-
TenbHble. OHU OYIYT YyTOYHATHCS IO MEpe HAKOIUICHHUS JaHHBIX.

[Ipu ucronb30BaHUH JKCIPECC-OLEHKU MPO(ECCHOHAIBHOTO 30POBbSI BaXKHBIM
SIBIISICTCS MUHUMU3AIMS BpeMeHn o0cienoBanus. OCOOSHHO NPU CKPUHUHTE OOIBIITHX
npodecCHOHANBHBIX TPYNI. B COOTBETCTBUU € MOCTABICHHOW 1ENBIO UCCIIEIOBAHUS
OBLIO MPOBE/ICHO CPABHEHHUE OCHOBHBIX MApaMETPOB BUOPOM300paKEHHS U UX Bapua-
OCJIBHOCTH NIPH PA3IMYHOM BPEMEHHU peructpaiui t: 1 u 3-MuHyTHBIX 3anmcsx. Jocto-
BEPHOCTh OTIINYHH (P) CPEHUX 3HAYCHHUIT OLICHUBATACH C UCTIOJIb30BAHUEM t-KPUTEPHS
CrpronenTa. B tabnuue 1 mpeacraBieHbl OCHOBHBIE TapaMeTpbl BUOPON300pasKeHHS
(M + m) mpu pa3TMIHOM BPEMEHH PETUCTPAIIHH.

Tabnuua 1
CpepHue 3HaveHnst (M + m) napameTpoB BMOGpon3obpaxeHus
npy pasnMyHoOM BpEMEHU X perncTpauum
MapameTpi Bpewms pervctpaumu, t
BUGpoM30GpaxeHUst t=1 MuHyTa t = 3 MuHyTbI P
E1, ycn.eq. 30,5+0,7 32,1+0,8 0,13
E2, ycn.eq. 36,8 +0,5 38,1+0,5 0,05
E3, ycn.eq. 30,4 +0,7 31,7+0,5 0,15
E4, ycn.eq. 32,4+0,3 34,0+0,2 0,00
E5, ycn.eq. 69,3 +0,5 68,0 + 0,6 0,09
E6, ycn.en. 61,3+ 1,6 57,4 +15 0,09
E7, ycn.eq. 14,8 + 0,5 15,7+0,5 0,19
E8, ycn.eq. 65,3 +0,8 62,6 + 0,8 0,02
E10, ycn.en. 222+0,7 26,0 +0,9 0,00
[R], ycn.eq. 30,5+1,2 20,6 +0,8 0,00
[M], ycn.eq. 6,8+0,2 6,3+0,1 0,02
E5_V, ycn.eq. 9,0+0,3 9,9+0,5 0,11
E6_V, ycn.en. 19,7+ 3,0 246 +2,0 0,18
E7_V, ycn.eq. 20,8 +0,7 23,0+0,9 0,06
E8_V, ycn.en. 95+0,5 12,0 +0,7 0,01
WM, 6annsbl 282+1,4 29,2 +1,1 0,58
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Kak cnenyer u3 nmpuBeleHHBIX AaHHBIX, 3HAYCHUS TapaMeTpoB BUOponzodpaxke-
HUSI U3MEHSIOTCS TIPU CHUYKEHUH BPEMEHH 3aIllMCH KaK B CTOPOHY MX YBEIMUCHHUSI, TaK
B CTOpOHY yMeHblIeHus. OfHo 3HaueHue nHTerpaibHoro nokasatens (MUI1) cocrosanus
3m0poBhst (boOpoB u ap., 2021) He 3aBUCUT OT BPEMEHH 3aIIUCH. JTO CBA3AHO C TEM, UTO
OH TIPEJICTABIISIET JTMHEHHY KOMOUHAIIMIO ITapaMeTpOB BUOPON300pasKeHUs, KOTOpast
HUBEJIHMPYET PasHOHAIPABICHHOE UX N3MEHEHHE.

DTO MOATBEPKIAAET OTCYTCTBUE IOCTOBEPHOM B3aUMOCBSI3M BCTPEUACMOCTH OITHCAH-
HBIX BBIIIIE Ki1accoB cocTossHus 3m10poBhs JC = 1, JIC =2 co Bpemenu 3amucu. OmieHKa
MIPOBOAMIIACK C UCTIONb30BaHueM kputepus XU-kBanpat [Tupcona (x> = 0,424; p = 0,51).
OnHaKo, eciii COCTOSIHHAE C HU3KUM YPOBHEM pHCKa HapYyIICHHUsS MPOPEeCCHOHATBHOTO
3nopoBbs (HC = 1) ¢ ogurakoBoii yactoroit (50%/50%) BcTpedanock B 1- u 3-MHUHYT-
HBIX 3anucsx (puc. 3), coctosHue co cpenueM ypoBHeM pucka (IC = 2) na 14% gvame
(57%/43%) BcTpeuanock npu 1-MUHYTHOM 3alUCH.

Puc. 3. Bcmpeyaemocmb Knaccoe cocmosiHusi 300p08bsi Mpu pasHoOM epemMeHu
peaucmpauyuu rnapamempos eubpou30bpaxeHusi

[Tosry4deHHbIE pe3yIbTaThl HOKA3bIBAIOT, YTO CHIDKCHHE BPEMEHHU PETHCTPALIMH T1a-
paMeTpoB BUOPOM300PaKEHUSI XOTh M YMEHBIIACT JOCTOBEPHOCTh, HO «YKECTOYACT)
OLICHKY COCTOSTHUSI 3710pOBbsi. OTCYTCTBHE CPE/IM ONEPATOPOB JIMIL C BHICOKUM YPOBHEM
pHCKa HapyIICHHUS COCTOSHHS 3/I0POBbsI HE MO3BOJHIIO TTOATBEPAUTH HIH ONPOBEP-
THYTb CIIeJIAHHBIN MPEIBAPUTEIBbHBII BBIBOA. DTOT BONPOC HYKIASTCS B TAlIbHEHIIIEM
u3ydeHuu. JI0 OKOHYATEIHLHOTO OTBETa HAa TOT BOIPOC PEKOMEHIYETCsI IKCIIPecc-
OLICHKY COCTOSIHHSI 3J0POBBSI IIPOBOAUTH NPH 3-MHUHYTHOW PErUCTPALUH NapaMeTPOB
BUOPON300paKeHHUSI.
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3aknrovyeHue

TexHnonorust BHOpon300paskeHUs SABISETCS MEPCTIEKTHBHBIM WHCTPYMEHTOM IIPH
COBEPIICHCTBOBAHHN MEANKO-TICHXO(PH3HOIOTHIECKOr0 00eCTiedeH s BOSHHBIX CICLH-
AACTOB, CO3AIOIINX, BHEAPSIONIUX U UCTIOIB3YIOIINX HOBBIE CHCTEMBI BOOPY KEHHSI.
OO0 3TOM CBHIETEIBLCTBYET PE3yJIbTaThl MPOBEIECHHON IKCIPECC-OLEHKU Mpodeccro-
HAJILHOTO 3/I0POBbs OTIEPATOPOB HAYYHBIX POT. B 11€710M, YpoBEHb MPodeccCHOHAILHOTO
3JI0POBBS ONIEPATOPOB ABISAETCS BEICOKUM. OHAKO JIMIA, WACHTU(PHULIUPOBAHHBIE KaK
otHOcsmuecs K knaccy JIC = 2, MOTyT paccMaTpuBaThCs Kak OTHOCSIINECS K TPYIIe
MOBBIIIEHHOTO prcka. OHU HYKAAIOTCS B JIOTIOJIHUTEIBHOM MEIUIIMHCKOM 00CiIea0-
BaHUM U, TIPU HEOOXOJUMOCTH, B MIPOBEJACHUH PEaOMINTAIIMOHHO-03I0POBHTEIBHBIX
MEpOMNPUATUH. DTO MO3BOJIUT NPEIOTBPATUTH JajbHENIIEEe YXYIIIEHHE COCTOSHUS
3/10pOBBS, MTOBBICUTH KAYECTBO KOMIUIEKTOBAHHS HAYYHBIX POT.

[IpakTHyeckoe BHEIpPEHUE B BOCHHbIC OPraHM3allMM U BOWCKA CHCTEM JKCIIpecc-
OLIEHKU TPO(ECCHOHAIBHOTO 3/[0POBbS BOCHHOCIYXKAIUX MO3BOJHUT ONEPATUBHO
ONTUMM3UPOBATh PEXXUMBI TPYZa U OTAbIXa BOCHHBIX CIEIMAINCTOB, HOBBIIIATE MIPO-
(eccuoHaIbHY0 HaJeKHOCTD TTPH BBITIOJIHEHUH YYEOHBIX M OOEBBIX 33/1a4 M COXPAHSThH
UX Mpo¢)eCcCHOHANBHOE AOJITOJIETHE.
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Annomauus’: ¢ cmamoe paccmampusaiomes onpocwi npumenenus 110 VibraNLP — vemoouxu
adanmueHO20 NCUXOPUIUOLOSULECKO20 MECMUPOBAHUSL 6 OESTMETbHOCIU CYO08 U NCUXON0SULEeCKOU
cnyacovt @CHUH. Brocsmest npednoscenus odvexmusuzayuu ochosanutl 0ns Y/[0. Paccmampusarom-
¢ npoOIeMbl OYEHKU CMeneHy UCHPABLeHUsS. OCYHCOCHHBIX, OMObIBAIOWUX CPOK HAKA3AHUSL 8 MECIAX
auenus c60600vl. Obcyscoaemes npodiema, Kak 0peanu308ams npoyecc Ad0anmayuil OCyHCOeHHO20
K Hosou dicusHu no umozam YJ[O, 6 acnekme npoguaakmuku HapyuieHuti 001ecmeeHH020 NopsaoKd.

Kniouesvie cnosa: adanmusnoe ncuxopusuono2uieckoe mecmuposanue, mexHoao2us eubpouso-
bpasicenust, ycnoeHo-00cpouroe oceobodicoenue (YI[0), mepa nakazanusi, UCRPAGICHUE OCYHCOCHHBIX.
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Abstract: the article discusses using the adaptive psychophysiological testing method by VibraNLP
program in the courts activities and psychological service of the Federal Penitentiary Service. Proposals
directs to objectify the grounds for parole. The article considers the problems of assessing the degree of
convict correction in places of imprisonment. Discussed the problem of a convict adaptation to a new
life following the results of parole, in the aspect of preventing violations of public order.

Keywords: stimuli adaptive psychophysiological testing, vibraimage, parole, punishment,
correction of convict.

BBegeHune

YK PO yeTko periamMeHTHpYeT Mepy Haka3aHMs 3a COBEPIICHHOE MPeCcTyIUIEHHE
(Cr.15, Kareropum npectyrmiieHwnii). B To jxe Bpemsi, Kay/Iblil 9eTI0BEK, OCYKIACHHBIN 3a
MIPECTYIUIEHUE, UIMEET MPaBO «...MPOCUTH O cMsrdeHun HakazaHus» (Koncrurymus PO,
4. 3 ct. 50), T. €. IMeeT npaBo Ha yCIOBHO-0cpouHoe ocBoboxaeHue (Y 1O). CormacHo
4. 1 ct. 79 YK P®, nuio, oTOBIBaIOIIEE HAKA3AHUE B BHUJE JUIICHUS CBOOOEI, ITOI-
JIEXKUT YCIIOBHO-I0OCPOYHOMY OCBOOOKIICHUIO, €CIU «...CYAOM OyAeT NPU3HAHO, YTO JJIS
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CBOETO MCIIPABIICHHUS OHO HE HYX/IAeTcs B MOJHOM OTOBIBAHWU Ha3HAYEHHOTO CYIOM
HaKa3aHUs, a TaKkKe BO3MECTHIJIO Bpea (MTOJHOCTHIO WIIM YaCTUYHO), TPUINHEHHBIN
MIPECTYINIEHUEM, B pa3Mepe, ONPEIECICHHOM PEIICHNUEM Cyay.

Y10 mpencraBisioT co6oi 0cBOOOKAEHUE OT pealbHOr0 OTOBIBAHMS HaKa3aHMS Ha
OTIPEJICIICHHBIX YCIOBUSIX, TaK KaK Cy/ OCBOOOXKIAET JIMIIO HE OT HaKa3aHHs, a OT €ro
peanbHOro oTOBIBaHMSA. Y /1O OT 0TOBIBaHMS HaKa3aHUS — 3TO MOIIHBIN CTUMYJI K UCIIPaB-
JICHUIO OCYKJICHHOTO Y €IMHCTBEHHBIN MPABOBOW WHCTPYMEHT, CIIOCOOHBIH CYIIIECTBEHHO
W3MEHHUTD TIPABOBOE TMOJIOKEHUE OCYKIECHHOTO B JIydIyto cTopony (Conmyisk, 2015,
2016). CornacHo 4. 2 ct. 45 YUK ocyxaeHHbIe K HCTIPAaBUTEHLHBIM pab0TaM MOTYT OBITh
npencrasiensl K Y /1O, ecian gokazanu cBoe ucnpasieHne. OT OCyKIEHHBIX K CoJiepkKa-
HUIO B IUCIUATUIMHAPHOW BOMHCKOM YacTu TpeOyeTcs MpuMepHOe MOBECHNE U J00pO-
COBECTHOE OTHOIIICHUE K BOCHHOH ciyx0e u Tpyny (4. 2 ct. 167 YUK) (ITomog, 2017).

Eme omHo# mpoOiieMoli sBIseTCs 3aHATOCTh COTPYIHUKOB YTOJIOBHO-HCITOJTHU-
tenbHbIX nHCnekunit @CUH PO (YHIN), a Tak e cOTpyAHUKOB MOJIMLUU PAHOHHBIX
otaenoB MB/] P®, ocyniecTBistomnx KOHTpoJb 3a noseaeHueM Y 1O mun. Tak, Hanpu-
Mep, B CILIA nomo0HyI0 npo6aeMy NONBITAIUCh PELIUTH [TPY MOMOIIY KOMITBIOTEPHBIX
TEXHOJIOTHH, a TOYHEE, CICIIHAIIBLHOTO IMporpaMMHOTo obecrieueHus B cucteme Y J10.
B nmsaTHanuaTi amepukaHCKUX IITaTaX, ucnoip3ytomux gannoe [10, 3a 2011-2012 roasr
o011ee KOJIMIeCTBO 3aKIIOYEHHBIX cOKpaTmiioch Ha 2% (Kactpenakec, 2014). 3to mormo-
YKUTEIbHBIN OTBIT, TOKA3bIBAIOIIUH 3()(HEKTUBHOCTD BHEAPEHUSI KOMIIBIOTEPHBIX TEXHO-
noruii B cuctemy Y J1O. B 11emmom, Tako# moaxox MEET sl O9€BHIHBIX TIPEHMYIIECTB:
00BEKTHBU3ALNS JAHHBIX MOHUTOPUHI'a aKTUBHOCTH OCY’K/IEHHBIX, 00JIerueHne padboThl
COTPYIHHUKOB YTOJOBHO-UCTIOMHUTENBHBIX nHCnekuit ®CHUH P® (YUN) u np. C Ha-
1Iel TOUKM 3peHus, BHeApeHue crenuanbaoro [10 B cucteMy 00beKTUBH3ALINT KPHUTE-
pueB Y10 Ha 6a3e OTEUECTBEHHBIX pa3pabOTOK TaKKe MOKET 0Ka3aThes 3D (DEeKTUBHBIM.

Taxkum 0Opa3oM, OCHOBHAs MpobOJIeMa 3aKJII0YaeTCsl B HHCTPYMEHTAIbHOM OLICHKE
CTETICHH HCIIPABJIECHUS OCYKICHHOTO M HEOOXOANMOCTH CO3JJaHUS TAKOTO MHCTPYMEHTA.
JleiicTBUTEIBHO T HaKa3aHUE 32 COBEPIICHHOE MPECTYTNIEHUE MOKET ObITh CMSTYSHO
B Buzie YJ1O? Hackosbko Oe30macHo jijist 001iecTBa mpeObIBaHUE B HEM OCYIKICHHOTO,
B pamkax cuctembl Y /]O? Peup Takxke uueT 00 OLEHKE PHCKA pelUIuBa MpecTyIuIe-
Hui. B 11emom, 3TH 1 MHOTHE ApyTHe BOIMPOCH! OTPAKAIOT CYyTh ACSITEILHOCTH CY/I0B
1 Ticuxosiorndeckoit ciryxosr ®CUH.

B naHHOM mccnenoBaHWM aHATM3UPYETCS BO3MOXKHOCTH MPUMEHEHHUs METoja
HEHWPOJIMHTBUCTUIECKOTO PO aliInHTa B IEATEILHOCTH CYAO0B H IICHXOJIOTHYECKON
ciyx0b61 ®CHH.

OpraHuaauuﬂ U pe3ynbraTtbl UccrnegoBaHus

Merton neliposimaTrBHCTHYECKOTO npodaiinuara (VibraNLP) — nporpammHuoe o6ec-
rreuenne (I10), cozmanHoe Ha 6aze TexXHOJIOTHH BHOpom3oOpakeHus. Bubpom3obdpa-
KEHUE — ITO M300pakeHHe, OTpaXKarolee MPOCTPAaHCTBEHHO-BPEMEHHBIE TapaMeTPhl
IBIDKCHUS W BUOpanunu o0bekTa. TexHomorus Budpomnsodpaxkenus (MunkuH, 2007)
MO3BOJISICT aHATU3UPOBATH JIBUTATEIILHYIO aKTUBHOCTH (MUKPOBUOPAIIHH ) TOJIOBBI YEIIO0-
BEKa M B PSIKMME PEaibHOTO BPEMEHH MPEOOPa30BbIBATH CBETOBOE BUICON300pAKECHUE
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0o0BbeKTa B M300pa)keHHe, 00pa30BaHHOE HAKOIJICHHOH MEXKaJApOBOW Pa3HOCTHIO.
BuOpounzobpakeHne oTpakaeT CPEIHIO CKOPOCTh U3MEHEHHUS BUICOU300PAKEHUS
B KaX/1011 €ro TOUKe, pacCYMTaHHON 3a OINpeIEIEHHBIN Iepruo BpeMeHU. Peructpupy-
eMbIe TTapaMeTphl MUKPOJIBIKEHHI MTPeo0pa3yroTcs B XapaKTEPUCTHKH MICUXO(PH3HO-
norudeckoro cocrostaus (I1DC) yenoreka (Munkus, 2020).

VibraNLP — apmantuBHbli THI nicuxodusnonorndeckoro tectupoanus (I1OT)
C LENBI0 TUarHOCTHKU, MOHUTOPHHTA U KOHTPOJISI HAMEPEHHUH 1 CIIOCOOHOCTEH Yerno-
Beka (Munkun, Hukonaenko, 2020; Munkusn, 2020). B taHHOM UCCIEIOBaHUH IO
«(akTopom prcKa» paccMaTPUBAIOTCS CKPHITHIC U SIBHBIE HAMEPEHUS, IPE/ICTABIISIONINE
co0OH yroJoBHO Hakazyemoe JIesHUEe, ¢ 001aCThIO JOKAIN3AUK B BUIe KOHKPETHBIX
MPECTYIICHUH.

Crpykrypa VibraNLP BritouaeT B cebst 144 ytBepxacHust U 144 3puUTEIBHBIX
CTUMYJa: 10 72 BOMpOCa-CTUMYJa Ha MPeIBaPUTEIFHOE U OCHOBHOE TeCTHPOBaHUE,
1o 6 paBHO3HAYHBIX 110 CMBICIIOBOM Harpy3ke BOIPOCOB Ha KaXKABIH U3MEpSIeMbIii ma-
pametp. B mporiecce ceMUMHHYTHOTO TECTUPOBAHMS UCTIBITYEMBI OTBEYAET Ha OMPOC-
HuK — LO_parole, cocrosimnii u3 24 yTBepKIeHHI, CHA0KEHHBIX (POTO-CTHMYJIAMH
(Huxomaenko, 2020; Munkun u ap., 2020). Hanssrii onpocHuk (LO_parole) moxer
OBITH MPUMEHEH C LIEJTBI0 KOJTMYECTBEHHOW OIICHKH CTETIEHH HCTIPABICHHS OCY)KICHHBIX,
MIPH BBIABIICHUH TPYII PHUCKA MMPOTHBOIIPABHOTO IMTOBEICHNUS, MOHUTOPHHTA TTOBEICHUS
npu YJ1O ot oTObiBanus Hakazanus. [Iporpamma VibraNLP onpenensier ncuxodusu-
onorudeckyto peakmuio (IIOP) ucnpITyeMbIX MpU MPEabIBICHUA UM HEHTPATbHBIX
1 MHOTO()AKTOPHBIX (3HAUUMBIX) CTUMYJIOB.

Pacuer npoduiis cmoco6HOCTEH MHOKECTBEHHOTO HHTEIIICKTa (M) oCyImecTBISIOT
Ha CTaJIMU MPeBapUTEIBHOTO TECTUPOBAHMS, a JHAarHOCTHKa (hakTopa pHucka (B Ha-
IIIeM MCCIIEJOBAHNH — CKJIIOHHOCTH K MPOTHBOTPABHOMY TOBEJEHHIO) — B MPOIIECCe
NPEIbsBICHUS 3HAYUMBIX CTUMYJIOB K HccieLyeMoMy (DakTopy Ha CTaIul OCHOBHOTO
tectupoBanwus. [IpeqBapuTenbHOe 1 OCHOBHOE TECTUPOBAHHS ITPOBOAATCS TOCIEI0BA-
TeNnbHO 0e3 mepepbiBa. CTUMYJIbI, IPEABSIBIISIEMbIE HA CTAAUH OCHOBHOTO TECTUPOBAHUS,
OTPaXKAIOT JINYHBIC IPHOPUTETHI OCYIKJICHHOTO (B BUE PodMIIs criocoOHoCTe), MpH-
BSI3aHHBIE K ()aKTOPy PUCKA — MPOTHBOIIPABHOMY MTOBEICHUIO.

[IpoTuBompaBHOE MOBEIEHNE PAHKUPOBAHO IO CTETMIEHU TSHKECTH MPECTYIUICHUH.
CoOOTBETCTBEHHO BOIIPOCHI-CTUMYJBI U (POTO-CTUMYJIBI OTPaXKAIOT HAINPABICHHOCTh
MIPECTYIUIEHUS U CTENIEHb €T0 TAKECTH, OJHOBPEMEHHO.

PaccMoTprM OCHOBHBIE IPUHIMITEI ITOI00PA CTUMYJIIOB, [uist onpocHrka LO_parole,
I1O VibraNLP, na monenu tBopueckoro tuna MU:

[Ipumepsl, BOITPOCOB M3 TIPEIBAPUTEIHHOTO TECTHPOBAHHS (Ha OCHOBE CIYYaifHOTO
BBIOODA):

1. 51 UMero0 BOZMOKHOCTH CO3/1aBaTh YTO-TO HOBOE M HEOOBIKHOBEHHOE.

2. TBopueckuil uenoBek Bcerna JAesiTeNeH: 3HaeT, Kak U 4TO XO4eT C/AeTaTh.

[TpumMepsl BOPOCOB M3 OCHOBHOTO TECTHPOBaHUs. Bompock! 1-ro ypoBHs, oTpaxa-
OIIHE TOTOBHOCTH K COBEPIICHHIO TSKKHX M 0CO00 TSHIKKUX MPECTYTUICHHA:

1. [InanupoBaHue youiicTBa — yBJIeKaTelbHAs U MPUSTHAS 3a/1a4a.

2. YOuBaTh MOXHO, TJIABHOE MPOIYMaTh JACTAIIH.
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[Iprmeps! BOMpocoB U3 OCHOBHOTO TECTHPOBaHMs. Bompock! 2-ro ypoBHs, OTpaxka-
IOII[E TOTOBHOCTh K COBEPIICHHIO MPECTYIUIEHUH CPEAHEN CTETIeHN TSKECTH:

1. Bel cormachsl ¢ ytBepkaeHneM: «Ha kpaxe momnagarotcs JMIIb HeNPOPECCHOHATIBD».

2. Brl cormacHsl ¢ yTBepkieHHEM: « BopoBaTh MOXKHO U HYKHO, €CITH YMEEIIbY.

[Ipumep pe3ynbTaTOB MPOXOXKICHHUS TECTUPOBAHMS 4YENIOBEKa, HE CKIOHHOTO
K IIPOTUBOIIPABHBIM ACHCTBUSAM (OTPHLATENIBHAS YyBCTBUTEIBHOCTD K PEIBSIBISIEMOMY
(daxTopy) npuBesieH Ha pucyHkax 1 u 2. [lokasaH pe3ysbTar cpaBHeHus ooiero (puc. 1)
Y TICUXO(HU3UOIIOTHIECKOTO (pHC. 2) mpoduiei.

Puc.1l. CpasHumenbHble npogunu NPT ¢ oyeHkol NPP Ha HelimparibHble
U MHO20GhaKmopHble CmumMyribl

Puc.2. CpasHumernbHble npogpunu NPT ¢ oyeHkol beccozHamernbHol [NOP
Ha HelimparsibHble U MHO20(haKmOpHbIE CMUMYJIbI.

YcnosHble 0b03HadeHus1 K pucyHkam 1 u 2: Ml — MHoxXecmeeHHbIl uHmernnekm (criocobHocmu),

F — ¢pbakmop pucka npomueornpasHbix delicmeud, |E — ncuxogpuauonoeuyeckas peakyusi. BU, M/,

@U, KP, JIM, BJl1, BK, B, B, MP, TP, M — abbpesuamypa Ha3gaHull pa3sHbix muros MW
(MunkuH, 2020)
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CpaBHHTENIbHASI TUCTOIPAMMa MapHBIX Ncuxoduanonornueckux npoduieit MU npu
MpeIBapUTEILHOM TECTHPOBAHUU (JIEBbIe CTONOIBI B Kaxaoi nape MU) u tectupo-
BaHUsI Ha MPEIPACIOIOKEHHOCTh K MIPOTUBOIPABHBIM IEHCTBUSAM (TIpaBble CTOJIOLI,
B Kax o1l mape M) ObUTH MOTy4eHBI B COOTBETCTBUH C MPEIIOKEHHBIM CIIOCOOOM
TECTUPOBAHMS U C YYETOM COBMECTHOI'O NPOQMUIIsl CO3ZHATEIBHON M OecCO3HATENbHOMI
peakiuu (puc. 1) u npoduist 6ecco3HaTeNbHON peakiuu ucteiryemoro (puc. 2). Ilo
JTaHHBIM, MPE/CTAaBIEHHBIM B PUCYHKE 2, O4EBHAHO IMPEUMYIIECTBO PEAKINM NPEA-
BapHUTEIBHOTO TECTUPOBAHMS HaJ OCHOBHBIM TECTHPOBAHHEM Kak AJisi OOIIEro, Tak
n Ui ncuxodusnonoruyeckoro npoduieit (IE). YncmoBoit SKBUBAIEHT XapaKTEPUCTUK
pucyHkoB 1 u 2 npexacrasieH B Tabuuie 1.

Ta6bnuua 1
CpaBHutenbHble pesynbtathl NPT nosanbHOro ncnbiTyemoro
Pesynerar IE

N MI(IE) F(IE) A A% a(M1) a(F)
1 |BW-MI 100 30 70 70,35% 1;5 [13.1;141
2 |NM-BJ 26 22 4 16,02% 2,2 |17.2;18.2
3 |OUN-KP 51 11 40 78,48% 55 [15.3;15.3
4 |BMN-MP 49 36 14 27,51% 52 |21.4;22.4
5 |NP-MA 0 44 —44 | —100,00% 4,2 123.5;24.5
6 |BK-NB 35 16 19 53,92% 4,5 119.6;20.6

Ml + (IE), F + (IE) 62 38 24 24,40%

MI(3IE), F(3IE) 74 26 48 47,88%

F(U), F(S) 61 39 21 21,50%

PesynbTarel npuBeneHHOro B Tabuie 1 TeCTUPOBaHUS TOKA3bIBAIOT OTCYTCTBUE
MPEIPACTIONOKEHHOCTH UCTIBITYEMOTO K 3HAYMMOMY (hakTopy (MIPOTHBOIPABHOE TIO-
BEJICHHE) U OTOOPAXKAKOTCS KaK HOPMA 110 3 TTOJIOKUTEIILHBIM K03 UiiueHTam, mpuse-
IIEHHBIM B HIDKHEH gactu Tabmuis! 1, MI + (IE), F + (IE); MI(31E), F(31IE); F(U), F(S).

Takxum 00pa3oM, onpeieeHue CKIIOHHOCTH K MTPOTHBOIPABHOMY MTOBEIICHHIO OCYK-
JIEHHOTO — 9TO pelaeMas 3a/ja4a B paMKax pa3paboTaHHOTO MCHXO0(U3UOIOTHIECKOTO
tectupoBanus VibraNLP (B koMIuiekce ¢ TpaJuIIMOHHBIMU METOJIaMH OLIEHKH OCHO-
Bauawmii s Y J1O).

3aknroyeHue

W3 pe3ynpTaToB NPOBEIEHHOIO UCCIENOBAHMS CIEAYET, YTO METOJ aJalTUBHOIO
MICUXOJIOTHYECKOTO W/VITH MCUXO(PH3HOIOTHIECKOTO TECTUPOBAHUSI — 3TO HHCTPYMEHT,
MTO3BOJISTIOIINN TOOUTHCS 00JIee BRICOKOM TOUHOCTH MPOTHO3a TIOBEICHUS OCYKICHHBIX
M0 CPaBHEHUIO C M3BECTHBIMU MICUXOJIOTHYECKUMHU METOJIaMH JHATHOCTUKU (2HKETHI,
OnpocHUKH, TecThl ¥ TIp). 10 VibraNLP MoxkeT mpuMEHSTHCSI € LIENIbI0 KOJTMYECTBEHHON
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OLIEHKH CTENEHH MCIIPABIIEHUS OCYX/IEHHBIX, IIPU BBISBIECHUHU TPYII PUCKA TPOTHBO-
MPAaBHOTO IMOBEJICHUSI, MOHUTOpHUHTA NoBeneHus: npu YO ot oTObIBaHMs Haka3za-
Hus 1 ap. Tawoke, VibraNLP MoxeT ¢ ycriexoM NpuMEeHSThCS IIPU OLIEHKE aIeKBATHOCTH
MTOBE/ICHNUS YeJIOBEeKa B CIIydasix BBIJAYM JIMIEH3UY HA XPAaHEHHUE U HOLICHHUE OpPY KA.
OnucaHHBI METOJ, OTIMYAETCS] KOMIIAKTHOCTBIO U TOYHOCTBIO. Bpems I1DT ucnsl-
TYEeMOT'0 COCTaBIISICT He Ooiee 7 MUHYT. MeTOIMKa TECTUPOBAHHS MTPOCTa JIJIsl 00CTy-
JKUBAIOIIIEr0 MIEPCOHANA U HHANBHUyallbHA JUI KaX/10T0 TECTHPYEMOTO OCYKIEHHOTO.

CucreMa ycCIOBHO-IOCPOYHOIO OCBOOOKICHHS SBISETCS 3HAYUMBIM MOTHBHUPY-
oIKM (aKTOPOM Ha MYTH K HCHPABJICHUIO OCYKACHHOTO. B 3TOM CBSI3M BO3HUKAET
HEO0OXOAMMOCTh B MOJIEPHU3ALIMH OT/IEIBHBIX CErMeHTOB cucteMsbl 1o Y /1O, a TouHee,
OCHOBAHUM, OTPAKEHHBIX B JOKYMEHTAX, UI'YPUPYIOIIUX B IESTEILHOCTH CY/I0B H IICH-
xonornueckoit cimyx061 ®CHUH. Peus npet 06 akTHBHOM BHEIPEHHU HOBBIX KOMITBIOTED-
HBIX TEXHOJIOTHI OLIEHKH MOBEACHUS OCYKJEHHOTO B ITPOLIECCE €T0 HUCIPABICHMS. MBI
HaJIeeMCsl, YTO METOJ HeHpoiIuHTrBHCTHIEcKoro npodainuara (VibraNLP) nozBonut
MAaKCUMAaJIbHO YNPOCTUTh NPOLENypy aHanu3a ocHoBaHuM i Y /IO, CHU3UB 4MCIIO
PEUUINBOB B OYAYIICM.
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Annomayus: B cmamve paccmampusaemest 6ozmodicnocms npumenenusi I10 VibraNLP — vemo-
OUKU A0ANMUBHO20 NCUXOPUSUOTIOSUUECKO20 U NCUXOTOSULECKO20 TNECMUPOBANUSL 8 NPEOYNPEICOeHUU
aKCcmpemucmexou deamenvrocmu. Paccmampueaiomes 06e pasuvie munonozuieckue Mooenu Xapax-
MEPUCTUKU TUYHOCIU, KOMOPbLE MOJICHO UCNONBb3068AMb HA CIMAOUU OCHOBHO20 U NPEO8APUMENbHO20
mecmuposanus. IIpugedenvl sKcnepumMeHmanivHvle OaHHble CPASHUMENbHO20 AHAU3A O8YX He3d-
BUCUMBIX MUNOTOSUYECKUX MOOeell — MHOICECBEHHO20 UHMEIEKMA U AKYEeHMYayull TUYHOCHU.
Hloopobno paccmompen ancopumm nodbopa cmumynos, npumensemvix ¢ I10 VibraNLP (¢ mom
yucne — 0epanuyenusl, HaKIadobleaemble NPU UCTONb3068AHUU (OMOCMUMYL08 U3 6azvl dannvix |1APS).

Knruesvie cnosa: noobop cmumynos, Mexcoynapoouas cucmema aphexmusHo oKpaulenHbix
uzoopadicenuit (1APS), adanmusnoe mecmuposanue, sxcmpemusm, npedydesicoenue, 6ubpou30opa-
arcenue, VibraNLP, mroocecmeennviii unmennexm, akyenmyayuu 1u4HOCM.

Adaptive Psychophysiological Testing for Preventing
of Various Extremism Forms

Yana N. Nikolaenko
Elsys Corp, St. Petersburg, Russia, nikolaenko@elsys.ru

Abstract: The article considers VibraNLP program using the adaptive psychophysiological and
psychological testing technique in the different services for extremist activities prevention. Two
different typological models are considered that can be used at the stages of pretesting and basic
testing. Data of comparative analysis for two independent typological models — multiple intelligences
and personality accentuations are presented. The method of stimuli selection used in VibraNLP
program based on vibraimage technology is analyzed in details (including the restrictions imposed
by the use of photo stimuli from the IAPS database).

Keywords: stimuli selection, International Affective Picture System, IAPS, adaptive testing,
extremism, prejudice, vibraimage, VibraNLP, multiple intelligences, personality accentuation.

BBepgeHune

OTHOJIOTUS FKCTPEMU3MA, KaK COLUAIbHO-IICUXOJOTHYECKOI0 SIBJICHUS, [101pa3-
YMEBAET pa3IMuHbIE OXObI K BBISIBIEHUIO JIMII, TOBEIEHUE KOTOPBIX MPECTABIISAET
yrpo3y st obmecTBa. Hapsiay ¢ TpaauIMOHHBIMH METOJAMH TICHXOJIOTHYECKOH
JUArHOCTHKH (TECTUPOBAHUE, ONMPOCHBIE METOIBI U JIP.), HIMPOKO MPUMEHSIEMbBIMH
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BEJIOMCTBEHHBIMH TICHXOJIOTaMHU, CYLIECTBYIOT U JPYIHe€ METOJbI, TaKHE KaK Mpo-
rpammHoe obecrnieuenue (I10) Ha 6a3ze TexHONOTMK BUOpOM300pakeHus. Budpounso-
OpakeHHEe — TEeXHOJOTHsI, IPEKPACHO 3aPEKOMEHI0BABIIAs ceOsl B KaUuecTBe 00bEK-
TUBHOTO, Ha/IEXKHOTO M MTPOCTOTO B DKCILTyaTallui HHCTpyMeHTa. Ha 6a3e Texnonorun
BUOpoun3oOpaskeHus co3nanbl paznuunslie Buabl 110, B Tom uncine — [1O VibraNLP.
Bo3moxkHOCTH CTTOCOO0B NCHXO(PHU3HOIIOTHYECKOTO TECTUPOBAHMS Ha 0a3e TeXHOJIOTHH
BUOPON300pakeHHs BKIIOYAIOT B ceOsl MOJyUYCHUE B PEKUME PEaJbHOIO BPEMEHHU
CO3HATEJBHBIX U 0€CCO3HATENbHBIX OTBETOB (peakiiuil) ucnpityemoro. Takoi moj-
XOJ 3HAYUTEJILHO MOBBIIIAET KAYeCTBO 00PaOOTKH MOTYUEHHBIX SKCIIEPUMEHTATbHBIX
JTAaHHBIX, TTO3BOJISIET KCIIEPUMEHTATOPY aHAJIU3UPOBATh PE3yJIbTaThl TECTUPOBAHUS,
npaktuyecku, 0e3 nckaxkennii (Munkusn, 2007; 2020).

B 2020 romy BriepBbIe OBLIH OMYOJIMKOBAHBI PE3YJIbTAThl aIalITHBHOTO ICHXO(U-
3MOJIOTUYECKOTO M IICUXO0JIOTHYecKoro TectupoBanus Ha 60aze [1O VibraNLP B pamkax
MWJIOTHOTO HccienoBanus. [IpencrapneHHas 4uTaTeao METOIUKA BKIIOYana B ce0s
pa3paboTKy HEHTPAIbHBIX CTUMYJIOB U CTHUMYJIOB Pa3HON CTENEHH 3HAUUMOCTH K HC-
crenyeMomy (akTopy: sKCTpeMu3My, B hopme Teppopusma. B craTbe paccmarpuBaeTcst
BO3MOXHOCTD TTpuMeHeHHsI VibraNLP 11st pa3smudHbIX CIyKO, IeITEIBHOCTE KOTOPBIX
COTIpsKEHA ¢ TMPeAyNpPEkACHUEM U MPOTUBOAECHCTBUEM IKCTpeMU3My. OCHOBHOMH ak-
LEHT pa0OoThl OBIJI ClIeJIaH Ha CTPYKTYPE METOIUKH U aJrOPUTMY MOAOOpa CTUMYJIOB,
npumensiemMbix B [10 VibraNLP, Ha 6a3e TexHoioruu Budbpousodpaxenus (HukonaeHko,
2020; MunkuH 1 ap., 2020).

Leapio naHHOrO HMCCIEAOBAaHHUS cTaja BaJIHIW3aLMsA JBYXYPOBHEBOH MOJAENH
alaTUBHOIO TECTUPOBAHUSI CKIIOHHOCTH K SKCTPEMHU3MY Ha OCHOBE Pa3HbIX THIIOJIO-
rudeckux npoguiet (mpoduis MHOXKecTBeHHOTo nHTeiutekta (M) u aknentyanunit
muaaocta (AJD)).

I'unore3a: [Ipeanonaraercs, 4To MOJEINb aIalTUBHOTO MCUXO(PU3NOIOTHIECKOTO
TECTUPOBAHMS SBISAETCS YHHUBEPCAIHHOMN MO OTHOMIEHHUIO K JIFOO0H TUIIOIOTHYECKON
MOJIENIM XapaKTEPUCTUK JIMYHOCTH, UCIOJIB3YEMOM Ha CTaJAMM NPEABAPUTEIBLHOTO
tectupoBanus. [Ipu sTtom, BbIOOp (akTOpa prucka — mpeporatuBa KOHKPETHO-
r0 WCCJEN0BaHUA, T.€. U3y4aThb MOXHO JI000H (hakTOp pucKa, MPUBSA3BIBAsl €ro
K JTI000W BaJWJHOW THIIOJOTHYECKOW MOJEIH JUYHOCTH, CIIOCOOHOCTEW M Tp.
OCHOBHBIM NPHUHIMIIOM IOJYYCHHS] BaJUIHBIX PE3YyJbTAaTOB SBISETCA (aKkTop-
Has OIIeHKa, MOJy4YeHHAs MPHU Pa3JIoKEHUU XapaKTepUCTHUK JTUYHOCTH Ha paszHbIe
TUIOJOTHYECKHUE MOJIEIIH.

MeToabl uccnegoBaHus

[1O VibraNLP (Munkna&Hukomaenko, 2020; MunkuH u ap., 2020) — agantus-
HBIN THUII HCI/IXO(i)I/BI/IOJIOI‘I/I‘leCKOFO TCCTUPOBAHUA C HEJIbIO JUATHOCTUKH, MOHUTOPHUH-
ra ¥ KOHTPOJISI HaMEepEeHUH U CITOCOOHOCTEH YeoBeka. B MaHHOM HcClIeTOBAaHUH IO
«(aKTOpPOM pUCKa» pacCMATPUBAIIUCH CKPBITHIC U SIBHbIC HAMEPEHUS SKCTPEMHUCTCKOMN
HaIpaBJIEeHHOCTH. Bce BHIBI AKCTpeMu3Ma paHKUPOBAHBI OT MPAMBIX (pOpM € JTHd-
HBIM y4aCTHEM — K KOCBEHHBIM (hopMam (MOCOOHUYECTBO, B PA3IMUHBIX BapUaHTaX)
IKCTPEMHU3MA.
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Bunel skctpeMusma:

1. DkcTpemusm, B opme Teppopu3Ma: YpOBEHb UACOJOTHUECKUX MPEAPacCyIKOB,
MOJIKPETIEHHBIN TOTOBHOCTHIO K IMYHOMY YYaCTHIO HITH PEaTbHBIM OITBITOM MTPOTHBO-
[IPaBHBIX JCHUCTBUN TEPPOPUCTUUECKON HAIIPABICHHOCTH.

2. DKcTpeMusM, B popMe HeoHalu3Ma, GammsmMa 1 pacu3Ma: ypoBeHb UICOIOTHU-
YECKHX MPEIPACCYIKOB.

3. CouyanpHas OTYYXXIEHHOCTh: COLMAJIBHOE PaBHOIYIIHNE, HEBMEIIATEIbCTBO,
YPOBEHb KOCBEHHBIX UCOJIOIMYECKUX MIPEIPacCyAKOB.

B otimmumnm ot uccnenosanus 2020 rona (Hukomnaenko, 2020) qaHHOE HCCIICIOBAHKE
BKJIIOYAJIO B ce0s CPaBHUTEIbHBIM aHAIU3 ABYX THIIOJIOTMYECKUX MOJEINEH, UCII0b-
3yeMBIX Ha CTa/INY MPEABAPUTENHHOTO, a 3aTEM U OCHOBHOTO TECTHPOBAHUS: MOAEIH
I'. T'apauepa — orieHka MHokecTBEHHOr0 HHTeNIekTa; Mosiens K. Jleonrapaa — orenka
aKneHTyauid TMYHOoCTH. O0€ TUIOIOTMYECKUX MOAECIN XOPOLIO ce0s1 3apEeKOMEHI0BAIH
B PA3JIMYHBIX aKaJeMUYECKUX MCUXOJOTHUECKUX MCCICAOBAHUIX, a TaK K€ Ha Oase
ITO VibraMI u PsyAccent.

Kaxxaplit ncneITyeMblil poxoaus TecTupoBanue 2 pasza. IlepBoe TectupoBanne —
npu oMoty [1O VibraNLP na 6aze TexHoiorun BubponzoOpaxenusi, onpocHuk LO
(3a OCHOBY B35iTa MOJEIb MHOXECTBEHHOI'O MHTEJUIEKTA), BTOPOE TECTHPOBAHUE —
onpocuuk LO PA (momens aknentyarnuii gudnoctd). Utoro: 144 yrBepkaeHus
u 144 3puTenpHBIX CTUMYJa (110 72 Ha MpelBapUTEIbHOE U OCHOBHOE TECTHPOBAHUE;
o 6 paBHO3HAYHBIX IO CMBICIOBON HAarpy3Ke BOIPOCOB Ha KaXAbIH M3MEpsieMbIi
napameTp), ¢ (PakTOpHOW MPUBA3KONW K JOMUHHUPYIOIIUM aKLEHTYauusM JUIHOCTH;
144 ytBepxkaenus u 144 3puTeIbHBIX CTUMYIA, ¢ (DAKTOPHON MPHUBSI3KON K MHOXKeE-
CTBEHHOMY MHTEJUIEKTY. B mporecce kak mepBoro, Tak 1 BTOPOro TECTUPOBAHUS HC-
MBITYEMOMY NPEIbSIBISUTICH 24 YTBEPKICHUS, CHAOKEHHBIX POoTO-cTUMYJIamMu. [lepruon
MIPEIBSABICHUS CTUMYJIOB 5 1 15 cex Ha KaKpIid opocHUK. Takum 00pazom, KaskIbIi
WCIIBITYEMBIi TPOIIIEN 10 2 pa3a KaKIbIi U3 OIPOCHUKOB.

KonuuectBo ucnbityembrx 20 yenosek: 10 sxeniuH u 10 My>K4uH, pycCKUe.

Opraﬂusauvm JKCnepumMmeHTa u pe3ynbraTbl UccrnegoBaHus

JlocTaTOYHO YacTo B MCCIENOBAHUSIX, COMPSKEHHBIX C OIEHKON AMOIMOHATBHBIX
peakiny Ha 3pUTENbHBIE CTUMYJIBI, UCIIONB3YIOTCS (oTorpaduu u3 6a3bl qaHHbIX [APS
(International Affective Picture System). Dto nomynspHoe 1 10cTaTOYHO S PEKTUBHOES
pelLIeHNe JOKaIbHBIX 3a/1a4 UCCICA0BAHMS, KOT/Ia HEOOX0IMMO YOCSANUTHCS, YTO 3pUTEIb-
HBII CTUMYJI HCIIBITYEMBIA BUANT BIiepBhie. B cymectBytomeit Bepcun [10 VibraNLP
HE UCTOJIB3YIOTCS doTorpaduu u3 6a3sl aHHBIX [APS, MOCKOIBKY OTKPBITHIN JOCTYT
k [1O mpoTtuBopeunt ocHOBHBIM npuHLUIaM [APS: 3anpeT Ha mybaukanuio Gpoto, uc-
nosb30BaHue oTo B KOMMEpUECKUX NpoayKTax, Bkmodas [10 u ap. Eme onxa npuunna
3aKJIIOYAETCsl B TOM, YTO Kaxk/asi u3 kareropuit IAPS copepxuT nuiis orpaHu4eHHOE
KOJINYECTBO (poTorpaduii, B TO BpeMs Kak JUIs TPOBEJICHHS HAJIS)KHOTO UCCIIEeJOBAHMS
ux Tpedyercs Oosbie. K coxaneHuro, ¢ 3Toi mpoOaeMoli CTaIKUBAIUCh U JIPYTUE
uccnenoBatenu (Bacanos, Mapuenko, 2013). ITo 3Toif mpuyrHE MBI OTKa3aJUCh OT
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BO3MOKHOCTH MCIOJB30BaTh (ororpaduu u3 6assl ganueix [APS. Onnako HekoTo-
prie dpoTorpadun, UCIONb3yeMble B HAILIEM HUCCIIEI0BAHNH, SBISIIOTCS ITOYTH TOUYHBIM
anajoroMm (oto (Hampumep, 9940) u3 6a3sl maHHBIX [APS, HO B3STBI U3 OTKPBITHIX
nctounukoB. Takum obpazoM Bce pororpadun, npumensiembie B [IO VibraNLP — ato
¢ororpaduu U3 OTKPHITHIX HCTOYHHUKOB.

B mpHemHel Bepcun anropuT™ pacdera naHHbIX o VibraNLP He npetepnien n3me-
Hern#t (MuHKUH U 1p., 2020). Pacder nmpoduinst MHOKecTBeHHOTO nHTEIekTa (M) nmn
npoduis akueHTyanui TuaHocTH (AJ]) OCyIIeCTBISIOT Ha CTJANHU MTPEIABAPUTEIHLHOTO
TECTHPOBAHHMS, & TUArHOCTHKA (haKTOpa pUCKa (HAIMUKMEe HAMEPEHHH IKCTPEMUCTCKON
HaIpaBJICHHOCTH) B MPOLECCE OCHOBHOT'O TECTUPOBAHUSI.

[IpenBapuTenbHOE U OCHOBHOE TECTHPOBAHHS ITPOBOSTCS MOCIEI0BATEIHFHO 0e3
nepepriBa. 3HAUMMOCTh CTUMYJIOB, MPEABSABISEMBIX B IIPOIIECCE OCHOBHOTO TECTUPO-
BaHUs, IPONOpPLHOHANBHA prHopuTeTHOCTH Tap MU nnm AJl, onpeneneHHbIX Ha Ipej-
BapUTEJILHOM TeCTUPOBaHUU. [10psIIOK MpeabsIBICHUS CTUMYJIOB IS pa3HbIX THIIOB MU
wm AJl naeHTudeH B IepBoi ¥ BTOPOH 9acTH MCUXO0(HU3HOIOTHYECKOTO TECTUPOBAHMSL.
Ctumyinbl, peabsBisieMble Ha CTaAMM OCHOBHOTO TECTHPOBAHUS, OTPAXKAIOT MPHU-
opuretsl MU unm AJl, npuBsizannsie K GaxTopy pucka (3kctpemusmy). Komnonoska
CTUMYJIOB IIPEIIIONAraeT, YTO BBISIBUTh YEJIOBEKa, IPUHAMJICIKALIETO K IPYIINEe PUCKa,
BO3MO)KHO, JIMIITh TPUBS3BIBAst CTUMYJTBI K Tpodumto MU nm AJL, n3 mpeaBapuTensHOTO
TECTUPOBAHMS, T. €. K UHOUBUOYATLHO 3HAUUMbIM cepaM KU3HH, uHTepecaM u 1p. [Ipu-
Mep CTUMYJIBHOTO MaTepHaja, Ha OCHOBE TUIIOJIOTMYECKON MOJIEIN MHOKECTBEHHOTO
nHTeiekra (MU) Obu1 npuBeneH HaMu B mpeabiynieM uccienoanuu (Hukomnaen-
ko, 2020). AHAJIOTHYHBIN TTOJIXO0 MCIIOIL30BANICS MPHU aJaNTaIldN THIIOJIOTHICCKOM
MOJICNI aKUEHTYalUi JTMYHOCTH K CUCTEME aJallTHBHOTO TICUXO(U3HOIIOTHIECKOTO
tectupoBanus, Ha 6aze [10 VibraNLP. B tabnuue | npuBeneH npumMep CTUMYJIBHOTO
Matepuraia (BU3yalbHbIH U BepOabHBIN) T ad(h)eKTHBHO-IK3IbTHPOBAHHOTO THIIA
aKLEHTYyaluH JTUYHOCTH.

PaccmoTpum mosipoOHee mosydeHHbIe PE3yJIbTaTh:

OnHoil U3 3a1a4 McciaenoBaHus ObUIO CpaBHEHHE PE3YJIbTaTOB MO ONPOCHHUKAM
NLP MI u NLP_ PA (puc. 1).

Pucynoxk 1 wimoctpupyeT coBnaeHne CpeaHnX 3HaYeHU 0 KO PUITUEHTY JTOSTb-
HOCTHU B OTHOIIIEHUHM 000X ONPOCHUKOB. baiibHast orieHKa K03 uIneHTa JTOSIIBHOCTH
MOXeT BapbupoBath oT 0 10 5 6anyoB: yeM BbIIIE Oajll, TeM HHXKE BEPOSTHOCTh IPOTHU-
BONPAaBHBIX ACHCTBUH (B JAHHOM HCCIIEIOBAHUN — CKJIOHHOCTb K 9KCTpeMu3My). Ilpu
MepPHUO/IE TIPEIBABICHNS CTUMYJIOB C 33JIEpKKOI B 15 CeKyH pe3ynbTaThl MO JaHHBIM
onpocarkoB NLP MI u NLP_PA nonHocThto coBnanu — 4,31 Gaia. YMeHbIIeHHE
NepHoAa MPEABABICHHS CTUMYJIOB IO 5 CEKyH/ TaK)K€ HE NMPHUBEJIO K CYIIECTBEHHBIM
pazmuuausam: 4,15 6amna mo NLP_PA u 4,23 6anma mo NLP_MI, T.e. omnmaus B ipesienax
onHoM necsiToi. Takum o6pazom, pesynbratel mo NLP. MI u NLP_PA cosmanu gaxe
IIPY pa3HOM BPEMEHH MPEIbABICHUS CTUMYJIOB. Clie0BaTeNbHO, TPUHIIUI Pa3I0KEHUS
XapaKTepUCTUK JTMYHOCTH HA COCTABJISIOIINE HE BIUSAET HA OLIEHKY MPEAPACIIONOKEH-
HOCTH JJMYHOCTH K HccieLyeMoMy (akTopy M BBIIBHHYTasl B Hadaje JaHHOM CTaThe
TUIIOTE3a CUATAETCS TOKa3aHHOM.
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Ta6bnuua 1

ApanTuBHoe ncnxouranonormyeckoe TeCTUPOBAHME CKIOHHOCTU K 9KCTPEMU3MY,
Ha 6a3e MO VibraNLP. Anroputm nogbopa CTMMyrnoB Ha npuMepe
ahPEKTNBHO-3K3aNLTUPOBAHHOMO TUMA aKLEHTyaLMM NIMYHOCTU

MpenBapuTensHoe TeCTUPOBaHWE

OcHoBHOE TecTMpoBaHue

Mpumepbl BONPOCOB, HA OCHOBE Cry4YaiHOro
BblOOpa:

Mpumep Bonpoca 1-ro ypoBHsI: FOTOBHOCTb
K 9KCTpemMu3my, B popMe TeppopusmMa (B ToM
yncre — NMPAaTCTBa 1 3axBaTa 3anoXHUKOB)

a) BpemeHamu owuyLieHve 6e3rpaHnyHoNn
pagocTu BykBanbHO nepenonHaT Bac?

©0) Balwum 4yyBCTBa OTNUYaAKOTCHA APKOCTbIO:
oT 6e3ynepXHOro cHacTbsl K HEBLIHOCUMOW
Tpesore?

1. ECTb 4TO-TO BOMHYlOLLEE U NPeKpacHoe
B XXM3HW Nuparta, Teppopucta, younubi?

MpvmMep BoNpoca 2-ro ypoBHSI: TOTOBHOCTb
K 9KCTpeMmn3my, B (hopme HauMoHanmsma,
c¢aimsma 1 pacusma:

2. YepHble cnarn n ceactuka npmeogdat Bac
B BOCTOpr?

Mpumep Bonpoca 3-ro ypoBHsA: rOTOBHOCTb
K 9KCTpPeMM3my, B popmMe KOCBEHHbIX Upeo-
normyeckux npeapaccynkos (CoumanbHOM
OTHYXOEHHOCTHN)

3. Bbl Bcerga npoTtus CyLlleCTByOLMX npasun

1 nopsiaKoB?
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Puc. 1. CpedHue 3Ha4eHus1 KoaghghuyueHma nosiibHocmu, 8 bannax, no 0aHHbIM
onpocHukos NLP_MI u NLP_PA.

YcnoeHble 06o3HaveHust: 5 u 15 — nocnedHss yugbpa, ykasbiearoujass Ha nepuod npedbssrneHust
cmumynos ¢ 3adepxkoli 5 u 15 cekyHO 0nsi onpocHukoe NLP_MI u NLP_PA

3akno4yeHue

Ha cerogusiiamii AeHb TPYIHO TEPEOLIEHUTD POJIb TICUXOJIOTHYECKHUX CITYXKO B IPO-
(unaKkTHKe pa3TMYHbIX BUIOB MpaBoHapymenuil. [Ipenynpexaenne u npoTuBoaecTBre
9KCTPEMHU3MY — BajKHas COCTABJIAIONIAs ACSATENBHOCTH PA3IMYHBIX CIIEIHATIbHBIX
clty0, B COCTaB KOTOPBIX BXOJAT KaK OIepaTUBHbIC PAOOTHUKH, TaK M BEIOMCTBEHHbIC
nicuxosnoru. VibraNLP — 3To coBpeMeHHBII HHCTPYMEHT 00bEKTHBU3AIINH TTOJTyYeHHBIX
JAHHBIX, TIO3BOJIIOLIMH KOMIUIEKCHO pelaTh Npo0ieMy NpeaynpexaeHus IPOTHBO-
MPaBHBIX JICHCTBHI CIICIUATUCTAMH PA3IMYHBIX CITYHKO.

OCHOBHBIM NPUHIIATIOM TTOTy4YeHHUS BaJTUIHBIX pe3ynbTaToB B [10 VibraNLP Ha 6aze
TEXHOJIOTHH BUOPOU300pakeHuUs siBJisieTCsl (DaKTOpHAs OICHKA, TOJYUYCHHAs P Pa3-
JIOKEHUH XapaKTEPUCTHK JINYHOCTH HA pa3Hble TUIIOJIOTHYecKre Moaenu. nenrnunsie
pe3yabTaThl (paKTOPHBIX OLEHOK MPH Pa3HBIX METOJAX Pa3JIOKEHUs XapaKTEPUCTHK
JIMYHOCTH CBUIETEIBCTBYIOT O TOM, YTO MOJEJb aAalTHBHOTO ICUXO()U3U0IOrHYECKOTO
TECTUPOBAHUS SBJISIETCS YHUBEPCATBHON 1O OTHOIIEHUIO K CAMBIM Pa3HBIM THIIOJIO-
THYCCKUM MOJEIAM (CIIOCOOHOCTEH, CBOMCTB JTMYHOCTH, XapaKkTepa | Mp.). ITO OT-
KpBIBaeT MPOCTOP JUIsl pa3IMYHBIX HaIlpaBlIeHUH ncciaeroBanus. MoHO ucclieioBaTh
IIPEIPACIOIOKEHHOCTh YEJIOBEKA K TOMY MM MHOMY (DaKTOpy pUCKa, IPUBS3bIBAs
€ro K MHTEpecyroIuM cdepam KU3HeAeITeIbHOCTH. OCHOBHBIM YCIIOBHEM TaKOH
HpuBsI3U OylleT aKTyaJbHOCTb B (JOpME MHIUBUAYaAJIbHONW 3HAYMMOCTH HApaMETPOB
TUTIOJIOTUYECKOM Mozenu. Ha Ham B3risiz, 3To mosie3Has nHdopMalys B paMmKax Jio-
00ro THUTIOIIOTHYECKOTO HCCIeI0BaHMs. Beap ONCK «ysI3BUMOTO MECTa» WM «MecTa
HAaMMEHBIIETO COMPOTUBIICHUs» (10 MeTKoMY BhlpaskeHHI0 A. E. JInuko) — 3To npe-
BEHTHBHAS COCTABIISAIONIAS MCCIIETOBAaHMI TIOAOOHOTO Kilacca, T. €. Ha 6a3e TEXHOIOTUN
BUOPOU300paKeHHS.
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Annomayun: B cmamve ananuzupyemcs poib YROmMpeOaeHus NCUXOAKMUGHbIX Gelyecms
6 hopmuposanuu 0enpeccusHo20 KOMNIEKCA NOBEOCHYECKUX PACCMPOLICME HA NPUMEPE NAYUCHINO8
C AIKO20IbHOU 3A6UCUMOCHIBIO U NAYUCHMOE C 3A6UCUMOCHIBIO O CUHMEMUYECKUX KAMUHOHO8
(a-PVP). Uccredyemest momusayuoHHO-yeHHOCMHbII KOMIOHEHN KIUHUYECKOU Mpesoai U Oenpeccuu.
Tpu nomowu mexrono2uu UOPOU30OPANCEHUS AHATUSUPYEINCS GIUSHUE MATBIX 003 alko2os Ha [IOC
yenosexa 6e3 NPU3HAKO8 XUMUYECKOU 3a6UCUMOCTIU.
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Abstract: The article analyzes the role of psychoactive substances use in the formation of
a depressive complex of behavioral disorders on the example of patients with alcohol dependence
and patients with dependence on synthetic cathinones (a-PVP). The motivational-value component
of clinical anxiety and depression is investigated. With the help of vibraimage technology, the
influence of small doses of alcohol on the PPS of a person is analyzed, without signs of chemical
dependence.
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BBepgeHune

3aBUCUMOCTh OT TICMXOaKTUBHEIX BeriecTB (IIAB) sBisercs ommoi u3 Hambosee
aKTyaJbHBIX MPOOJIEM COBPEMEHHOM MPAKTHUECKOW HAPKOJIOTHH M TICHXUATpuH. BHH-
MaHHe CIIEIAIUCTOB BCE Yallle MPUBJIEKAIOT Pa3INYHbIE aCTEKThl 3aBUCHMOCTH, CO-
npoBOXIaroeiics apgekTuBHbIMU paccTpoiicTBamu. [lo nanneiM Boctpukosa B. B.
(2006): «AdderkTuBHAasT MATONOTUS PUCYINA BCEM dTaraM (GOPMHUPOBAHUS U TEUCHHS
3aBucumoctH oT [IAB. CornacHo nccnenoBaHUsIM OTEUECTBEHHBIX YUCHBIX, a)()eKTHBHBIE
paccTpoiicTBa coueTaroTcs ¢ 3aBUcuMOCThIO OT [TAB B 32-85% ciywaes». Hapymenns
B OMOIIMOHAIIEHOU cpepe SABISIOTCS COCTABHOW YacThIO MATOJIOTUYECKOTO BIICYCHUS
k [TAB. B pamkax cuHIpOMa MaToJIOTHIECKOTO BICUCHUS TaHHBIC PACCTPONCTBA MOTYT
TIPOSIBIISATHCS C PA3INYHON HHTEHCHBHOCTBIO, BBI3BIBATH 000CTpeHHE 3a00JI€BaHus, 3aTPY/I-
HSTH MIPOBEJICHNE TEPANEBTUUCCKUX U peaduuTaroHHbIX Meponpustaii (Mimtok, 2011).

Het comHenuii B Tom, 4T0 3aBUCUMOCTH OT [IAB HeOnaronpusTHO cka3pIBaeTcs Ha
TeueHue ah(HEKTUBHBIX PACCTPONCTB, KaK U HAJIMYKE CYOeTPECCUBHOMN U JCTIPECCUBHON
CHUMITTOMaTHKH B CTPYKTYp€ TIOCTAOCTHHEHTHOTO CHHIPOM. B 3TO#i CBsI3M mpecTaBiseTcs
Ba)KHBIM HCCIIEZIOBATh MOTHBAIIMOHHO-IIEHHOCTHBIN KOMIOHEHT TpeBoru (HukomaeHko,
2016) ¢ menpro KymupOBaHUs OTJAENBHBIX CUMITTOMOB ITOCTA0CTHHEHTHOTO CHHIPOMA.
Tak ke, He MeHee 3HAYMMBIM MPEICTaBIsIeTCsl HEOOXOIMMOCTh UCCIIEJOBAThH BO3/ACHCTBIE
ankoronist Ha addeKTHBHYIO chepy desroBeka, 6e3 XMMUIeCKOH 3aBUCHMOCTH.

OO0BbeKT U meToabl UccriefoBaHUA

O0BexToM uccmenoBanus ctau 30 m1oOpoBoOIBIEB, B Bo3pacte oT 31 10 42 meT:

10 yesnoBek — 0€3 KIMHUYECKUX AUATHO30B 3aBUCHMOTO MOBEICHHUS;

20 9enoBeK — MAUEeHTHI, IPOXOAIIIE KypC CTAIIMOHAPHOTO JICYEHHS Ha OTJCNICHUN
peabunuTanuy ['opoackoit HapKOJIOTHYEeCKOW OONBHUIIBL.

I'pynma Ne 1: 10 manueHTOB ¢ 3aBUCHMOCTBIO OT aJIKOToJs ¢ quarno3om F10.212
(TICUXMUYEeCcKHe U MOBECHYECKUE PACCTPOICTBA, BBI3BAHHBIEC YIOTPEOICHHEM aJIKOT OISl
Bozneprkanue B ycnoBHsiX, HCKIItoUaromux ynorpediaenne), mo MKb-10. Oran peabu-
JIUTAIU — OCHOBHOM (2-# M 3-i MecCsII TOCITUTATIN3aINN ).

I'pynna Ne 2: 10 manueHTOB ¢ 3aBUCUMOCTBIO OT CHHTETHYECKMX KAaTHHOHOB
(a-PVP) ¢ guarnosom F15.212 (ncuxuyeckue M MOBEEHYECKHE PACCTPONCTBA, BBI-
3BaHHBIC YIOTPEOIIEHHEM IPYTUX CTUMYJIATOPOB. Bo3nepxkanue B yclIoBUAX, HCKITIOYA-
tormx ynotpednenue), mo MKb-10. Dran peabunuranyum — oCHOBHOH (2-i u 3-if MecsIl
TOCTIUTATTU3AIINH ).

Ipumeuanue: Anvda-I1BII (anpda-PVP, anpda-muppomumuHonenTHOGEHOH) — pe-
KpEaIMOHHBIN MCUXOCTUMYJISITOP CHHTETHYECKOTO IPOUCX 0K IeHUs. OTHOCUTCA K KIIaccy
KaTHUOHOB. SIBIISieTCS IE3METUIIOBBIM aHAJIOTOM MTUPOBAJIEPOHA, TIPE/ICTABUTEb HOBOTO
Kiacca anbda-nmupponuanHopeHoHoB. OKa3bIBaeT CTUMYJIHPYIOIIEe JeiiCTBIE Ha ICH-
TpaJbHYIO0 HEPBHYIO CHCTEMY ITyTeM TOBBIIICHHS CHHTE3a 1 BRICBOOOXKICHUS JodaMrHa,
HOpaJpeHAIMHA B CTPYKTYPax TOJIOBHOTO Mo3ra. HapkoTuk BbI3bIBaeT OBICTPOE MPUBBI-
KaHUe | SBJIETCS OJJHUM U3 HanOoJiee TPYIHBIX B TEPAITUH XUMHUYECKOIH 3aBHCUMOCTH,
13-3a CJIOKHOCTEH BBIBE/IEHHUSI OCHOBHOI'O KOMIIOHEHTA M3 OpraHn3Ma yesloBeKa.
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U3 ucciaenoBanus ObUIM MCKIIOYEHBI OOJBHBIC (IKCIEPUMEHTANbHAsI Tpymma
Ne 2 1 Ne 3) ¢ mcuxoTruecknMu 3a00JI€BaHUSIMH, HE CBA3aHHBIMU C HAPKOJIOTUIECKON
MATOJIOTHUEH U OOJIbHBIE C OCTPBIM COMAaTHUECKUM COCTOSTHUEM.

I'pynna Ne 3: 10 yenoBek, HAXOIAIIMXCS B JIETKOW CTETIEHHN aJIKOTOJIBHOTO OIbsIHE-
HUsI (KOHIIEHTPALKUs STUIOBOT0 ciupta B KpoBH OT 0,3 %o 10 1,5%o, s¥idopuueckast cra-
TSI JIKOTOJIBHOTO OIbSHEHUS); 6€3 KIMHUYECKUX JHarH030B 3aBUCUMOT0 TIOBEJICHHUS.

MeToabl nccnepgoBaHus

1. F'ocmraneHas mkana TpeBoru u aempeccunn HADS. Illkama pazpabotana
Zigmond A. S. u Snaith R.P (1983) nns BEISBICHHS W OIEHKH TSHKECTH JETIPECCUU
U TPEBOTHU B YCIOBHIX OOIIEMETUITMHCKON MTPAKTUKH.

2. ONIpOCHUK CUTYaTUBHOW M JIMYHOCTHOU TpeBoru Crimnbeprepa-XaHuHa.

3. MeTtoauka MOTUBAIIMOHHBIX NMPEANOYTEHUHN « Tpu Kenanusy (agantamus, MOIH-
(ukars) Ha OCHOBE TI01X01a MunToHa Pokmdaa — oreHKa MOTHBAIIHOHHO-IIEHHOCTHOTO
KOMIIOHEHTOB TPEBOTH B TIOCTA0OCTUHEHTHBIN 1epuol. VcnpITyeMoMy Tpeiiarajiochk 03-
BYYHTH 3 HanOoJIee 3aBETHRIX JkeaHwusl. [TorydueHHbIe OTBETHI PAHKUPOBATUCH, HCXOS
u3 noaxonaa Munrona Pokuda 06 MHCTPYMEHTAIBHBIX U TEPMHUHAIBHBIX IIEHHOCTSIX.
MaxkcumanbHOe KOJIMYECTBO OTBETOB, KOTOPOE MOT JaTh UCHBITYeMbIii — 3 OTBETa,
T.€. 03BYUYHUThH 3 )KEJIaHUsI/IICITH.

4. 11O VibraMED na 6a3e TexHom0ruu BuOpon3odpaxerus (MunkuH u ap., 2020).
MonuTopuHr 0cHOBHBIX Mokaszatenei [IOC moa Bo3aeiicTBUEM aTKOT OIS,

Bubpouzobpakenne — 310 n300paskeHne, 0TpaXkaroliee MpoCTPaHCTBEHHO-BPEMEH-
HbIE TMapaMeTpbl JIBIKEHUs W BUOpanun oObvekTa. TexHomorns BHOpon300pakeHUs
MO3BOJISIET aHAJIM3UPOBATH MUKPOIBIKEHHS YEJIOBEKA B PEKUME PEaTbHOTO BPEMEHU
1 TIpeoOpa3oBBIBATH CBETOBOE BUICOM300pakeHNE 00BEKTa B H300paxeHue, 0opaszo-
BaHHOE HaKOIUIEHHON MEXKaJpOBOH pa3HOCThIO. BubponszoOpaxkeHnue orpaxaer cpel-
HIOIO CKOPOCTh U3MEHEHUSI BHICOM300pKEHHS B KaXKIOH €ro TouKe, pacCUuTaHHOM
3a OTpejeNieHHBI TIepHoJl BpeMEHHU. PeructprupyemMbie mapaMeTpbl MEKPOIABHKSHUN
peoOpasyroTcs B XapakTePUCTUKU Ticuxodu3nonoruaeckoro cocrosiaus (IIDC) ge-
nmoBeka (MunkwuH, 2007; 2020).

Pe3yn bTaTbl NCCreagoBaHUA

MNposiBneHne TpeBoOrv U Aenpeccumn y naumeHToB C anKoronbHou
3aBUCUMOCTbIO U NALMEHTOB C 3aBUCUMOCTbLIO OT CUHTETMYECKUX KAaTUHOHOB
(a-PVP) B noctabCTMHEHTHbIN Nepuoa

[IepBoHauanbHO, pacCCMOTPUM MOIYUYEHHBIE Pe3yJIbTaThl 110 MeToauke HADS: neii-
CTBUTEJILHO JIM HAJTMYHE CYOICTIPECCUBHON U ICTIPECCUBHON CUMIITOMATHKU XapaKTEPHO
JUTS. TIOCTAaOCTHHEHTHOTO CHHAPOMA. Y OOJBHBIX C 3aBUCHMOCTBIO OT CHHTETHIECKIX
KaTUHOHOB (a-PVP) GoJiee sipko MposSIBUIICS TPEBOKHO-ICTIPECCUBHBIN CUMITOMOKOM-
IJIEKC, B CPAaBHEHHH C TAIIMEHTAaMH C aJIKOTOJIbHOW 3aBHCHUMOCTBIO (pHC. 1).
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Puc. 1. locnumanbHas wkana mpesoau u denpeccuu HADS.

YcnoeHble 0bo3HadeHus: anxiety — wkana mpeegoeu; depr — wkana denpeccuu; AJTIKO — akcriepu-
meHmanbHas epynna Ne 1 (F10.212); [TAB — akcriepumeHmarnsHas epynna Ne 2 (F15.212)

DTH e JaHHbIC ObLTH ITOTBEPIK/ICHBI B TIPOIIECCE aHAITH3a CHTYaTUBHOW U JIMIHOCT-
HOM TpeBoru onpocHukoM Crimtbeprepa-Xanuua (puc. 2). B To xe Bpemsi, BHISIBICHHAS
TEHJCHIMsI 00JIee OUEBH/IHA 110 Pe3yIbTaTaM IMArHOCTHKH TPEBOTH H JICMPECCUH TI0
mertoauke HADS (puc. 1).

Puc. 2. OnpocHuk cumyamusHoU u nu4HocmHol mpesoau Criunbepeepa-XaHuHa.

YcnoeHble obo3HaqeHusi: CT — cumyamusHasi mpeegoea; JIT — nuyHocmHasi mpeegoea; AJIKO — skcne-
pumeHmarneHas epyrna Ne 1 (F10.212); [TAB — akcriepumeHmarnbsHasi epynna Ne 2 (F15.212)

Takum 00pa3zom, 3aBUCUMOCTb OT CHHTETHYECKUX KaTWHOHOB (a-PVP) neiictBu-
TEJIBHO CONIPOBOKAAETCSI, KIMHUYECKU U IICUXOJIOTHUECKH, CUMIITOMaMH tucopude-
CKOT'O M alaTHYeCKOTo CIIEKTpa JIENpeccru (COUeTaHUE JEIPECCUBHBIX PacCTPONCTB
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C BBICOKMM YPOBHEM TPEBOTH, TPEBOXKHOCTH, OECIIOKOWCTBa, acTeHHH). B rpymme

C aJIKOTOJIBHOM 3aBUCHUMOCTBIO 3TH CUMIITOMBI ITPOSBUIINCH ciabee (puc. 1, 2).
Teneps mpoananu3upyeM BO3MOXKHBIE ICHXOJOTHYECKHE MPUUYMHBI YCUICHUS

JIETIPECCUBHON CUMIITOMATHKU B CTPYKTYpE MOCTAOCTHHEHTHOTO CHHApoMa (pHC. 3).

Puc. 3. Memoduka momugayuoHHbIX pednodmeHull « Tpu xenaHusi».

YcnoeHbie obosHadeHusi: AJTKO — akcriepumenmanbsHasi epynna Ne 1 (F10.212); [TAB — akcriepu-

meHmarnbHas epynna Ne 2 (F15.212). TepmuHansHbie yeHHocmu npedcmasnersl: 30K — ueHHocmb

300poebst; CEM — yeHHocmb cembu, poOCcmeeHHbIX omHoweHul; OK3 — akaucmeHyuasbHbie (ab-

cmpakmHble) yeHHocmu; YTP — yeHHocmu ympamsi (c8si3aHbl CO cMepmbio 6r1U3Ko20 Yerioseka

unu Heso3MOXHOCMbIO MPOOOIHKUMb MEXITUYHOCMHBIE OMHOWEHUSI C 3MOUUOHANIbHO 3HA4YUMbIMU

modbMmu — cembel u np.). IHcmpymeHmarnbHbie yeHHocmu: MAT — mamepuarbHbie bniaza, OeHbeu,
rpedmemsi pocKowu

AHann3 MOTHBAIIMOHHON CTPYKTYPBI IIEHHOCTEH B rpytine Ne 1, ¢ aKoronpHOM 3a-
BHCHUMOCTBIO, BBISIBWII Tipeo0Iananne reHHoctel 310poBbs (302K — 30%) u cemeiHbIX
nenHocreit (CEM — 23%). AHain3 MOTHBAIIMOHHON CTPYKTYpPHI IEHHOCTEH B TPyIINe
Ne 2, 3aBHCHMBIX OT CHHTETHUECKUX KaTHHOHOB (a-PVP), BeIsiBIII Ipeobiiaganne MaTe-
pranbhbiX ieHHocTeit (MAT — 30%) 1 abcTpakTHBIX SK3ucTeHIUanbHbIX (OK3 — 27%)
LEHHOCTEH.

Takum 00pa3zom, NOJYYEHHBIE Pe3yJbTaThl B I'PYMIE AIKO3aBHUCHMBIX MalleH-
TOoB Ne 1 MOTYT OBITH HHTEPIIPETHUPOBAHBI, KaK JKEJIaHUE BBI3IOPOBETH (c(hOpMUPOBATH
YCTOMYMBYIO PEMHCCHIO) U BEPHYTh CBOIO ceMblo. JlanHas rpymnmna neHHocteit (30K
n CEM) sBnsieTcss UCTOYHUKOM TPEBOKHO-JICTIPECCUBHBIX PACCTPONCTB B T'PYIITE
QJIKO3aBUCUMBIX TAlMEHTOB M, OJJHOBPEMEHHO, MOOYANTENLHBIM MOTHBOM K HX BbI-
3[IOPOBJICHHIO. B TO BpeMs Kak B IpyIie ManueHTOB C 3aBUCHMOCTBIO OT CHHTETHIECKUX
KaTUHOHOB N° 2 TMOJy4eH MPOTUBOMOJIOKHBIM PE3yIbTaT: BO3MOKHBIM UCTOUHUKOM
TpeBoru sBisieTcss HexBaTka faeHer (MAT) u abcrpaktasie rieHHOCTH (DK3). BeposTHo,
MaUeHTH! U3 Tpynibl Ne 2 B MEHbIIEH CTENEHH OCO3HAIOT BECH CIEKTP TAKECTH MO-
CIIEJICTBUH XUMHYECKOH 3aBUCUMOCTH, YTO CO3/A€T JOTIOJHUTENbHBIE TPYIHOCTH IS
HaIpaBJICHHOTO MCUXOTEPANIEBTUYECKOI0 BMEIIATEILCTRA.
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BnusHmne ankorona Ha ncnxogusnonormyeckoe CocTosiHme
300pPOBOro YerioBeka

Bcerna nu cienyer paccMarpuBaTh YIOTpPEOJICHHE alKOTOJS, KaK KaTajau3aTop
JIeTIPECCUBHBIX paccTpoiicTB? Hamu ObLT poBe/ieH IKCIIEPUMEHT, B KOTOPOM TIpH-
Hsm yyactue 10 goGpoBosbieB (rpynma Ne 3) 6e3 mpU3HAKOB AIKOTOJIBHOW HITH
CHHTETUICCKOM 3aBUCUMOCTH. C IIEIbI0 MOHUTOPHUHTA OCHOBHBIX moka3zateneit [1DC
no6pososbLbl U3 rpynnsl Ne 3 npouum tectuposanue npu nomoum 110 VibraMED
B 2 arama: 1 atanm — koHTposbHEIH 3amep [IDC; 2 sranm — 3amep I1DC B nerkoii cre-
MIEHU AJIKOTOJIBHOTO ONbSIHEHUs! (KOHLEHTPALUS 3TUIOBOIO cupTa B KpoBH 0T 0,3 %o
10 1,5%o0). PaccMoTpuM momydeHHbIE pe3yIbTaThL.

Puc. 4. MoHumopuHe N®C nod eo3delicmeuem asko2osis.

YcnoeHble obo3HadeHus: Aggression (E1) — aepeccusi; Stress (E2) — cmpecc; Tension (E3) —
mpesgoea; 1_norm — KoHmMporbHbIl 3amep N®C; 2_alko — N®C yenoseka, He cmpadarowe2o
arnko2osibHOU UMu XUMU4YeckoU 3agucumocmsio, nod gosdelicmeuem anko2ors

Cpasuurensubrii ananmms [1OC no n mocie ynoTpebaeHust auKoros y Jull 0e3 mpu-
3HAKOB AJIKOTOJILHOM MJIM XUMHYECKOM 3aBUCIMOCTH BBISIBUJI CIICAYIOMINE TCHICHINH:
HEe3HaYUTeNbHOE CHIKeHHe nokazatenel TpeBoru (E3) u ctpecca (E2) mon Bo3neii-
CTBHEM aJIKOT0JIs py Bo3pactaHuu arpeccuBHoct (E1) (puc. 4). Takum oOpaszom, npu
(hopMaTbHOM CHI)KEHHH TTOKa3aTesel crpecca v TPeBOTH, TUc(hopruiecKre paccTpoii-
CTBA JINUHOCTH SIBJISIFOTCS TPYIIION PUCKA JayKe Yy KIMHUYECKU 310POBBIX UCIIBITYEMBbIX.

3akntoyeHue

BorisisieHue u okazaHue oMoy Jmnam € pa3jiniHbIMU BUJAMHU 3aBUCUMOTI'O IIOBEAC-
HUA ABIISACTCA OI[HOI7[ 13 HCHTPAJIbHBIX HpOGHCM HpaKTquCKOﬁ HAapPKOJIOTUHN U KIIMHUYC-
CKOM TICHXOJIOTHH. Hapﬂz[y C MallM€HTaMHu, CTpaJatoIINMN aJIKOTOJIbHOU 3aBUCUMOCTBIO,
PacTeT YUCIIO0 MAlMUCHTOB C 3aBUCUMOCTBIO OT CUHTCTUUYCCKUX TCUXOCTUMYJIATOPOB.



MposieneHue mpegoau u denpeccuu y 60IbHbIX C XUMUYECKOU 3a8UCUMOCMAIO... 153
T

CuHTEeTHYECKHE NICUXOCTUMYIIATOPHI (TaKue Kak aib(a-mupposinAHHOICHTHOPEHOH )
SBIISIOTCS. OMHUMH U3 HanOoJee TPYIHBIX B TEPAiy XUMUYECKOW 3aBUCUMOCTH M3-32
CJIOKHOCTEH BBIBEIEHUS OCHOBHOIO KOMIIOHEHTa M3 OpraHu3Ma yesioBeka. JlaHHbII
(bakT co3maeTr MOMOIHUTEIbHBIE TPYTHOCTH B MPUMEHEHUH TPAIUIIMOHHBIX METO/I0B
TEPareBTUYECKOr0 U IICHXOTEPAIeBTUYECKOT0 BMEIIATEIhCTBA.

[IpoBenenHoe ucciegoBaHue MOATBEPAMIIO, YTO XUMUYECKas 3aBUCUMOCTH CITOCO0-
CTBYeT ()OPMHUPOBAHUIO JIETIPECCUBHBIX PACCTPOUCTB B MOCTAOCTHHEHTHOM TIEPHO/IE.
3aBHCHMOCTB OT CHHTETHYECKNX KaTHHOHOB (a-PVP) conpoBosxaercs Oosnee sspKo BbI-
PaKEHHBIMU CUMIITOMAaMH JUC(HOPUIECKOTO M allaTHYECKOTO CIEKTpa ISMPECCHH, YeM
3aBUCHMOCTb OT AJIKOTOJIsI, BEISIBIICHBI OTIIMYUSI B IPOQHIIC MOTUBAIIMOHHON CTPYKTYPBI
LIEHHOCTEH KaK BO3MOYKHOTO MCTOYHHKA TPEBOTH U Jlenpeccuu. Taxxke, Mpu OMOIIN
HOBEWIITNX METOJIOB KoMIIboTepHOM nuarnoctuku (I10 VibraMED) nposeneHo ucciie-
JIOBaHUE BIMSAHUS MaJbIX 103 ankorois Ha [IDC genoBeka 6e3 MPU3HAKOB XUMHYECKON
3aBUCUMOCTH. [TosyueHHbIe pe3yIbTaThl 0 BCEM TPEM IpyIIaM HUCHBITYeMbIX (3710-
POBBIE U 3aBHCHMBIE UCTIBITYEMBIE) MTOATBEPKIAIOT HETATUBHYIO POJIb YIOTPEeOIeHHS
MICUXOAaKTUBHBIX BEIIECTB B ()OPMHUPOBAHUH JCTPECCHBHOIO KOMILIEKCA TIOBEJEHYECKIX
paccTponCTB.
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Annomauus: I[Ipeonosiceno nogvluieue 00beKMusHOCMU CyOeOHbIX PeuleHull no npedocmasie-
HUIO WU OMKA3Y 8 NPeO0CmAasieHuu c80000bl OCYHCOEHHBIM, OOPAMUBUMCS 8 CYO € XOOAMANCMEOM
00 yC108HO-00CPOUHOM 0c68000dcOeHur. QOCydcOaemes nyms NOBbLIUEHUSL 0ObEKMUBHOCHU OYEHKU
ux ucnpaenenus. Ilokazana HayuHoO-mexHu4ecKas 03MOICHOCIb MOUHO20 OnpedeneHus CmeneHu
UCNPABNEHUSL OCYICOCHHBIX C NOMOUBIO MEMOOa HEelPOIUHSEUCTNUYECKO20 NPOPAUNUH2A, CO30ANHO20
Ha 0CHOBE MEXHONIO2UU BUOPOUZ0OPAICEHUSI.

Knrouesote cnosa: ocyscoennulil, ucnpasienue, yeilogH0-00CPOUHOe 0C8000iCOeHUe, BUOPOU30-
bpaoicenue, HeUPOIUHLBUCMUYECKULL NPOPALLTUHS, 00BEKIMUBHAS OYCHKA UCHPABTEHUL.

Increasing the Assessment Objectivity of Convicts Correction
by Vibraimage Technology

George V. Zazulin

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

Abstract: Proposed increasing the objectivity of court decisions on granting or refusing to grant
freedom to convicts who have applied to the court with a petition for parole. The way of increasing the
objectivity of the assessment of their correction is discussed. The scientific and technical possibility
of accurately determining the degree of convict’s correction using the method of neuro-linguistic
profiling, created on the basis of vibraimage technology, is shown.

Keywords: convict, correction, parole, vibraimage, neuro linguistic profiling, objective assessment
of correction.

BBeaeHune

[To poccuiickoMy 3aKOHOJATENbCTBY JIHUIIO0, OTOBIBAIOIICE HAaKa3aHUE B BUIE
JIMIICHUST CBOOO/IbI, MOXKET OBITh YCIIOBHO-I0CPOYHO 0cBOOOKIeHO (nanee — Y 10),
€CIIU CyJI YCTAaHOBUT, YTO JIJISl UCIIPABIICHUS HET HEOOXOIMMOCTH B OTOBIBAHUH BCETO
HA3HAUYCHHOTO CYyJIOM HaKa3aHMSI.

K coxanenwnro, npaktrka npumeHerus: Y /1O normyckaeT Maccy ciiydaeB JOCPOYHOTO
BbIXO/Jla Ha CBO60):[y JIMII, KOTOPBIC (1)3KTI/I‘I€CKI/I HC BCTAJIK HA ITYThb UCIIPABJICHUA. Yecra-
HOBJICHO, YTO «YPOGEHb Peyuousa 8 meuenue mpex jem nocie 0C6000#COeHUsL U3 KOTOHUIL

https://doi.org/10.25696/ELSYS.VC4.RU.15
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00ue2o pevrcuma 3asucum 8 yeaom om euoa 0ceobosicoerust. Ilpu cpeonem yposne 55%
NOCMNEeHUMEeHYUAPHBIU Peyuous cpeou 0C80D0HCOEHHBIX NO UCMEYeHUU CPOKA paBeH
46,8%, a cpedu oceoboscOenHbIX YC08HO-00CcpouHO — 68,5%. Unvimu crosamu, bonee
uem 06e mpemu iUy, YCiI08HO-00CPOYHO 0CBODONCOEHHBIX U3 KOJOHUL 00Ue20 pedrcumd,
6 meuenue mpex iem 6Ho6b cogepuiaiom npecmynienuey» (Parymmnsii, 2016).

Ilena HEOOOCHOBAHHOTO YCJIOBHO-IOCPOYHOTO OCBOOOKICHHS MOXKET OBITH
ciumkoM Beicokod. Hampumep, Cadponos H. E., ccputascy Ha yronoBHoe neio
Ne 2-91/2002 (Apxus BepxosHoro Cyna P®, 2002 r.) npuBoauT Takoi GakT: «peyu-
ousucm Y., 0c606021cOeHHbILL YCILOBHO-00CPOUHO C POPMYIUPOBKOU 8 NOCTNAHOBIEHU '
“Ooraszasuuti ceoe ucnpasienue”, 8 nepeulil Hce 0eHb 8 COCMOAHUL ONbIHEHUs. MO-
nopom 3apyoun 08yx NeHCUOHEPOK, MPYNbl KOMOPLIX CHCe2 BMecme C UX HCUTUUIeM
(Cadponos, 2015).

Wucturyt Y10, cipaBe/UIMB U MPUHOCUT IOJIb3Y OOIIECTBY MPH YCIOBHHU, YTO €TI0
MpUMEHEHHE OTPaHUIEHO TOIBEKO TEMH OCYKACHHBIMH, KOTOPBIE, IOCPOYHO OKA3aBIIHCH
Ha cB00OJIe, HE COBEPIIAT HOBBIX MPECTYIUICHUH.

B nocnennee BpeMsi aKTHBHO Pa3BUBAIOTCS MCUXO(PU3NOIOTHYECKHE TEXHOIOTHH,
MTO3BOJISIIOIIME OTPENCNATh HaMEpEeHUs Ifo/eil (Ha JIOSIbHOCTh, arpeCCHBHOCTB,
TEPPOPU3M U T.J.) B pa3iauuHbIX cepax ux gestenpHoctu (Cacioppo et al., 2007;
Hanumnosa, 2012). OxHoit u3 Hanboaee HHGOPMATUBHBIX TEXHOJOTHHA HCCIICTOBAHMS
Pa3JIMYHBIX TUYHOCTHBIX XapaKTEPUCTHUK YEIOBEKA SBISICTCS METOJI TICUXO(PHU3HOIOTH-
YeCKOT0 TECTHPOBAHMS, pa3pabOTaHHBIN Ha OCHOBE TEXHOJIOTHH BHOPOM300paKeHHS
(Munkus, 2007; 2016).

Leabio HACTOAIIETO MCCIEAOBAHNS SBISETCS PAaCCMOTPEHUE BOSMOXKHOCTH TIPH-
HATHS cyabéi pemenust 00 YO ¢ y4étom 0OBEKTUBHON OLEHKH CTENEHH MCIpPaB-
JICHUS OCYKJIEHHOTO, U3MEPEHHON METOAOM MCUXO0(PU3NOIOTHIECKOTO TECTHPOBAHUS
(HEWPOJIMHTBUCTHYECKOTO Tpodaiiuira), pa3paboTaHHBIM Ha OCHOBE TEXHOJOTHH
BHOpON300paskeHus.

HeobxoaMMoOCTb NOBLIWEHNSA 06 LEKTUBHOCTU OLIEHKU UCTIpaBrieHuUsA
OCyXAEeHHbIX, XogaaTancTeyrwmx o6 YOO

Henpro YToaoBHO-UCTIOTHUTENIBHOIO 3aKoHOAaTeNnbcTBA Poccuiickoit @eaepaunn
SIBIIACTCS. UCHPABIEHUE OCYHCOSHHBIX U Npedynpesxcoenue npecmynienuti KaK ocyic-
OeHHbIMU, MaK U uHbLMU auyamuy (YTomoBHO-ucnomHUTeNbHBIH, 09.03.2021). [TosTomy
3aKOHOJATENh MPSMO YKA3bIBAET, UTO MPOIECC MCIPABICHUS OCYKIECHHBIX 03HAYACT
(hopMHpOBaHNE Yy HUX YBAXHUTEIHHOTO OTHOIICHHS K YEJIOBEKY, OOIIECTBY, TPYAY,
HOpMaM, IMpaBujaM, TPATUIUSIM YEIOBEYSCKOr0 OOIICKUTHS U MPABOIOCIYITHOMY
MTOBE/ICHUIO. B COOTBETCTBNY C TaHHBIMU TPEOOBAaHUSIMH 3aKOHOATEIHCTBA CY/I, pac-
cMaTpuBas XoJaTaicTBo ocyxa¢HHOro 00 YO, NoKeH CTPEeMHUThCS MaKCUMaJIbHO
JIOCTOBEPHO BBIACHUTH KaK OTOBIBAHHE YACTH HAKA3AHHUS MOBJIMSAIO0 HA OCYKIEH-
HOT0, a IMEHHO: BCTAJI JIM OH Ha ITyTh UCIPABJICHUS U B KAKOKU-TO MEpe MPOIBUHYIICS
Ha ATOM ITyTH; IPEBPATHJICS IO BIUSHUEM YTOJIOBHOHN (TIOPEMHOM) KOHTPKYIBTYPHI
B el 0oJiee aHTUCOLMAIBHYIO (KPUMHHAJIBHYIO) TUYHOCTh HIIM MPAKTUYSCKU OCTAJICS
TaKWM e, KaKiM OBLIT paHbIIe, T. €. HA MOMEHT BBEIHECEHHUS eMy TTpUroBopa?



156 . B. 3a3ynux
T

Ecnu cynet ocBobokaatoT o ¥ 1O Tex ocysKAEHHBIX, KOTOPbIE HE HCIIPABUINCH WITH
CTaJH| erie XyXe, U 0TKa3pBaioT B Y [0, TeM oCyXIeHHBIM, KOTOPBIE dTOTO JOCTOMHEI,
TO TaKoe HelpaBWiIbHOE NpuMeHeHne Y 1O npUBOAUT K LENOMY PANY «He2amueHblx
ROCNe0CMEUIL: B03HUKHOBEHUIO ) TUYA, 0CB0DONHCOEHHO20 6e3 00CMAMOUHbIX OCHOBA-
HUll, 4Y6CMea 6e3HAKA3AHHOCMU, HAHECEeHUIO Yiyepoa 3a0ayam KaxK CReyuaibHo20, max
U 0bwge2o npedynpedcoOeHUs: RPecmynHoCmu, d UMEHHO 6 CLyHae CO8ePUEHUs OOCPOUHO
0CB80D0ACOCHHBIM HOBO20 NPeCmyNieHUs;, NOOPLIBY 8 21a3aX 0bwecmea agmopumema
€yoa u op2ano8, UCNOTHAIOWUX HAKA3AHUE, 8 YaACMU NPUMEHEHUS, Pearu3ayuu u ocy-
wecmenenus naxkazanusy (Conmynsk, 2016).

K coxxanenuro, IMEHHO 3TO YaCTO MPOUCXOAUT Ha MPAKTUKE, BCIEICTBUE YETo pe-
3yJbTaThl NpuMeHeHus uuetutyTa Y 1O BRIMISAAT BecbMa yapyuatomie. B 2012 roay
nouuo 10 toro, uro ®CHUH na cnymanusx B O0uiecTBenHol nanare PO BHecna npej-
JIO’)KEHUE O BBEICHUU MHCTUTYTA MPUCSHKHBIX 3aceqaTesledl 1l y4acTus B Ipoleccax
[0 paccMOTpeHHI0 XojaTaiicTB 00 YJIO, mpemioxkuB paccMaTpuBaTh X0JlaTalCTBa
ocyxaeHHbIX 00 YO mpuCsKHBIM, a He MPOQeCcCHOHANBHBIM CYIbsM, Kak ceidac.
[MonsrTatbest yro-To M3MeHuTh DCUH BBIHYX)IaeT UX COOCTBEHHAS CTATHCTHKA: «3d 200
9 muicay ocyscOEnHBIX ¢ NONOACUMENLHBIMU XAPAKIMEPUCUKAMU OCMATUCYH 3d KO-
Joyell npogosoKou, a 4 melcauu ¢ TUWHUM 39K08 C OMPUYAMENbHLIMU — OO0CPOUHO
sviuiu Ha c8o0600y» (Cadponos, 2015).

B 2018 roay nonentsl Camapckoro ropuanueckoro nacturyra @CUH Poceun, kan-
IUIaThl Iopuaudeckux Hayk JIpo3nos A. U. u Opnos A. B. npusHanu, 4to «comuenus
6 00beKMUBHOCHU PeuleHUll Cyod No 8ONPOCAM YCI08HO-O0CPOYHO20 0CB0DOINCOCHUS
om omOBIGAHUs HAKA3AHUS 8 NOCAEOHee 8PEMs 6OZHUKAIOM HE MOAbKO Y 0aNeKux om
npasosvix npoorem iuy, Ho U y npogeccuonanvuvix iopucnmoey». OHN IPUBOJIAT B Kade-
CTBE apryMEeHTa «CKaHaJI ¢ mpeaocTaBieHreM Y JIO u3BecTHOU (HUTYpaHTKE TPOMKOTO
yrosioBHoro nena «O6opoHcepBuca» EBrennn BacuibeBol, J0Ka3bIBalOT, YTO 3TO HE
eIMHUYHBIN CITydal, «xoeda (haxmul KOppynyuu uiu npeoe3smoz0 OmHOuleHus npu
peuwenuu 6onpoca 06 YJ[O cmanosames docmosituem 00uecmeeHHOCmuy, 1 yOeKICHbI
B HEOOXOAMMOCTH NMOBbIIIEHUS] 00beKTUBHOCTH MPUHATHS PEIICHHUH MO MPEI0CTaB-
JICHHIO WK OTKa3y B npenoctasinernn Y 1O (Apoznos&Opnos, 2018).

Kpome toro, onu yoexieHsl B TOM, 4To X0Ts 3a repuoj ¢ 2010 mo 2017 r. u 66110
MPHUHATO HE MEHee BOCbMH (heliepasIbHBIX 3aKOHOB, HANPaBJICHHBIX HA MOBBILICHUE
spdexruBHOcTH HHCTHTYTA Y IO, KpruTepun npumeHenus: Y 1O mo-npexxHemy He Mpu-
o0penu goctaTodHoM KoHKpeTHOCTH. C MX TOUKO# 3penus conuaapusl [lotorkuit H. K.,
Parymmnsiii E. E., yTBepkaaromnme, 4to «8 0eticmeayouem 3ak0H00ame1bCmae Omcym-
cCmeywm eOuHo00pasnbvie Kpumepuu, onpeoenioujue cimenens UCnPasienus, ymo
noposicoaem npooiemvl 8 nPagoONPUMEeHUMeNbHOU NPAKMuKe, RPUEOOUM K pacupeHuto
cghepbi Cyoeticko20 yeMompenus u onpedeseHHbIM 310YNOmpeONeHUsaM cO CMOpPOHbl
aomunucmpayui» (Ioronkui&Parymnerii, 2016).

[IpencraBnsercs, 9To HanOoJiee MPUHIIUITHATBLHBIA W TOYHBIH OTBET Ha BOIPOC
0 TOM, MMOYEMY B paMKax CJIOXKHUBLIEHcs mpakTuku npuMeHnenus YO He ynaercs
YMEHBIINTh ONACHOCTh CYAEHCKOT0 CyOBEKTUBU3MA U IIPOU3BOIIA, U3JI0KEH B COOPHUKE
TpynoB koHpepenuun [lepmckoro nacrutyra @CUH Poccun (2019 ron): «Ocrognbvim
npenamcmeuem Kk noayyenuio YO ouenv uacmo sA6aa10mcs cyovll U NPOKypopul, OHU
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00bIYHO NPU BbIHECEHUU PeuleHUst PYKOBOOCMEYIOMCs He HOPMAMU 3AKOHA, a CO0-
CHMEEHHBIMU NPEOCMABNCHUAMU 0 MOM, KAKOU CPOK O0NHCEH OMCUOEMb OCYIHC-
OCHHbL, U Ymo OH 00JXMCeH coelamb 011 0ceobodcoenus. Heobxooumo nomnumes
0 MOM, YUMo AOMUHUCMPAYUU UCHPABUMETLHBIX YUPEICOeHUIl 4acmo OmKA3bléarom
6 npedoCcmasieHuu NON0NHCUMENbHOI XapaKmepucmuKku, mpeoys niamy “‘3a oixo0™»
(Ps3anoB&Ilonomapesa, 2019).

B03MOXXHOCTb NOBbILWEHUSI 00 BLEKTUBHOCTU OLIEHKU UCNpaBrieHusi
OCYXOeHHbIX, xogaTancTeyrowmx od Y40

VY6eauBmucs B HeOOXOAUMOCTH MOBBIIEHHUS OOBEKTUBHOCTH OLIEHKH UCTIPABIICHUS
OCYXJIEHHBIX, XoAaTalcTBytomux o0 Y/JIO, nepeiiieM kK U3y4eHHUIO BOIpPOCa O TOM,
KaKHe €CTh peajbHble HAYYHO-TeXHUUYeCKHe CpeAcTBa (anmapaTHble KOMIUIEKCHI,
HOBBIE KOMITBIOTEPHBIE TEXHOJIOTUH U T. ]I.), HA OCHOBE KOTOPBIX BO3MOXHA pa3paboT-
Ka HHCTPYMEHTAJbHOI'0 MeTO0/1a U METO/AMK, KOTOPbIC B ONPEAEICHHBIX YCIOBHBIX
eIMHUIIAX TIO3BOJISUTH OBl C BEICOKOW TOYHOCTHIO OOBEKTHBHO U3MEPSTH CTENEHb UC-
IIPABJICHUsI OCYKIEHHOTO U MOTJIM OBl CITy>KUTb CYZAbE MOJCIIOPHEM IIPH PACCMOTPEHNUHU
xomararictB 00 Y/O.

OpnHako npexze, YeM HPUCTYINTh K UX HEOCPEACTBEHHOMY PACCMOTPEHHMIO, OCTa-
HOBHUMCSI Ha OJTHOM CYIIIECTBEHHOM MOMEHTE.

B coBpemeHHBIX paboTax, MOCBSILEHHBIX MCCIEIOBAHUIO MPOOIEM NPUMEHEHUS
uncturyta Y10 B Poccun (Kotmsiposa, 2016), MOKHO BCTPETHTH CO CCHUIKOH Ha
3enbnoBa C. U. yrBepxkaeHHE O HEBO3MOXKHOCTH HayKH A0CTOBEPHO ONpee/siTh Uc-
NpaBJieHne OCYKIEHHOTO0: «CVO He 8 COCMOAHUU ¢ AOCONOMHOU 00CMOBEPHOCBIO
onpedenumy UCIPABICHUE OCYHCOCHHO20, M. K. COBPEMEHHAs HAYKA O YeNl08eKe NOKA
He Modicem 800pYIHCUmMb e20 maxkumu 3Hanusmuy (3eap108B, 1982). Uto B cBs3H € 3TUM
ciaenyer otMeTuth? 3enbnoB C. M. AelicTBUTENBHO MpaB, TaK KaK YTBEPXKIAl ATO
B 1982 rony, nouru 40 siet Hazaa. C HUM MOYKHO HE cOTacuTcs B Ipyrom. B Toii yacTu,
YTO CyJy Hy’KHa «abCOJIFOTHAs JOCTOBEPHOCTEY. Jlymaro, 9To Cy/ibH, pacCMaTPUBAIOIIHE
xonaraiictBa 00 Y/1O Ha mpakTuke, Obuid Obl BecbMa NMPHU3HATEIbHBI HAYKe yiKe 3a
METO/IbI, TAPAHTHPYIOIINE JOCTOBEPHOCTH OLIEHKN UCIPABICHUS OCYXACHHOTO C TOU-
HOCTBIO 90-95%. TeMm ke, KTO U CEroJiHs TyMaeT Tak ke, Kak nryman 3eiabaoB 40 et
Ha3aJl, BCe COMHEHUS JJOIKHO pa3BesaTh ureHne cratbu «CIA: Bonpocsl YO pemaer
KOMIIBIOTEP», KOTOpas Obu1a OIyOIMKoBaHa B BeoMoCTIX yrogoBHO-UCIIOIHUTEIBHOM
cuctemsl eme B 2014 roxy (Kactpenakec, 2014).

CoBpemeHHas 0TeyecTBeHHasi ICUXO0(U3UO0/I0THSI HAKOIIIIIA COOCTBEHHBINH HHTE-
PECHBII OTBIT UCCIIEOBAHNS PA3INYHBIX XapAKTEPUCTHK JIMYHOCTH YEJIOBeKa B XOJI€ €ro
MICUXOJIOTMYECKOT0 TECTUPOBAHMS C OMOIIBIO HCIIONb30BaHNS aBTOMATU3UPOBAHHBIX
KOHTAKTHBIX U OCCKOHTAKTHBIX CUCTEM MOHUTOPHHIA Pa3IMUHBIX (PU3UOTOTHICCKHX
(OeccozHaTebHBIX) peakni Ha MPEIbSIBIsEMbIE BOTPOCHI-CTUMYJIIBI (KomroukuH u nip.,
2014). Bor xapakrepHslii npuMep. Ha BeictaBke IV MexkayHapo1HOTo NeHUTeHIAAP-
Horo ¢opyma «lIpectyrienne, Haka3zaHue, ucrpasieHue» B Ps3anu (2019) «ocobwiii
unmepec y nocemumeinel 8bICIMAGKYU 6bl3641 ANNAPAMHO-NPOZPAMMHBLIE KOMNIEKC
CMAHOAPMU3UPOBAHHO20 8EPOATLHO20 ONPOCA HA OA3e AHMPONOMOPHHOLO COYUATLHOO
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unmepetica (pobom-andpoud) RiskControl, xomopwiii moosicem 6v1mv npumenen 6 de-
amenvHocmu ncuxonocuyecko cayaxcovt YUC ¢ yenvio npogedenus onpoca, popma-
JIU308AHHO20 UHMEPBLIO, NCUXOTOZUUECKO20 MECMUPOCAHUA WU OeMEKUUU TIHCUY
(ITpectymnenue, 2020).

Pa3Be BO3MOXHOCTH JIEMOHCTPUPYEMOTO aIlapaTHO-IIPOrPaMMHOTO KOMILIEKCa
RiskControl He MOT'yT OBITh MCIIOJIB30BaHbI B CY/I€ JUIS TOJYUYCHHUS JOCTOBEPHON HH(OP-
MaIu 00 OCYKICHHOM U TIOBBIIICHNsI 00bEKTUBHOCTH OIICHKH €To UcIpaBiieHus? Benpb
OJTHO JIETIO MIPU paccMOTpeHHH xoaaTtaicTa 00 Y IO 3HaKOMUTHCS C TIPE/ICTaBICHHBIMU
B CYJl XapaKTepUCTHUKAMU U CIPaBKaMH, 3a4acCTYIO COICPKAIIUMHU POTHBOPEUUBYIO
nH(pOPMAIINIO, KOTOPYIO CIIOKHO ITPOBEPHUTH, U COBCEM JIPYTOE JIENI0 HEMOCPeACTBEHHO
B Cy/e TecTHPOBaTh «KaHauaara Ha Y/{O» Ha cTeneHb YECTHOCTH COMOCTaBUMOM
CO CTETICHBIO UCTIPaBJICHHSI, 3a1aBasi BOIIPOCHI MTOJA0OHBIC 3TUM: «Buvl codatodaeme pe-
arcum cooepoicanua? Kaxue y Bac ecmv noowpenus? Umeromes 'y Bac e3vickanus?
Yuacmeyeme au Bvl 6 00ujecmeennol icusHu UCHpasumenbHo2o yupescoenusn? Bo
packausaemecs 8 cosepuieHHOM npecmynienuu? Ecmo au y Bac nocmosinnoe mecmo
arcumenvemea? ' 0e Bul cobupaemecy pabomams nocie nonyuenus YJ[O?» u T. 1.

OnHOM 13 caMBIX MePCIEKTHBHBIX TEXHOJIOTHHA MTCUXO0()U3NOIOTHUECKON JCTCKITHH
SIBJISICTCS. TEXHOJIOTHSI BHOPOU300pakeHusl, UCIIOJB3YIOIIasl pa3padOTaHHbIC B BH-
OpOIICUXOJIOTHH TOBEICHICCKIE XapaKTePUCTHKN TnaHocTH (MuaKuH, 2020) 1 mpu-
MEHSIEMbIC B KUOCPHETUYECCKOU TICUXOJIOTHMHA MaTEeMAaTHYECKUE U METOI0JIOTUYECKUE
npuHnunel (Munakna, 2020). OHa MakCUMaIbHO TOAXOIUT TSI 00BEKTUBU3AINH
OIICHKHU WCIIPABJICHUS OCYKJCHHOTIO, TaK KaK Ha €€ OCHOBE YyXe pa3padoTaH MeToj
HelipoJmHrBUcTHYEeCKOT0 mpodaiinunra (VibraNLP), mo3Bomnsionuii 00eKTHBHO
OILICHUBATh CTEIIEHb CKJIOHHOCTH 4YejioBeka K Teppopusmy (Hukonaenko, 2020).

MeTtop

Texnonorus Budbpouzodpaxkenus (Munkun, 2007; 2020) yxe mokaszana cBow 3¢h-
(heKTUBHOCTH B PEIICHUH MPAKTHYCCKUX 3a71a9 OOBbEKTUBHU3AIIUU PE3yJIBTATOB B 00-
nactu ncuxonoruu (Hukomaenko&3a3ynuH, 2021), MHOKECTBEHHOTO WHTEILIEKTA
u criocoOHocTel yenoBeka (Mukua&Hukomaenko, 2017), meaununsl (Minkin et al.,
2020) u 6ezonacuoctn (Munkna&llenyiiko, 2014).

JI1st mpuMEeHEeHUsT TEXHOJIOTHU BUOPON300PKEHUS B IPUHITHH CYACOHBIX pelie-
HUH 10 XomataiicTBaM ocyxaeHHBIX 00 Y /1O HeoOxomuma pazpaboTka cnenuaibHoi
NMporpaMMbl, 3aTOYCHHON Ha 1I€JTb YTOJIOBHO-UCIIOTHUTEILHOTO 3aKOHOAATEILCTBA —
HCTPaBJIeHHE OCYKIEHHBIX (YCTpaHEHUE HETaTUBHBIX CBOWCTB U KaYECTB JIMYHOCTH
MPECTYIHUKA, 00YCIOBUBIINX COBEPLICHHE TpecTyIuieHus ). OHAKO MOCKOJIbKY 3a-
koHonatenb (YUK P®) He Tonpko oThan penieHrne Bompoca 00 MCIPaBICHUN OCYK-
JICHHOTO Ha CyJIe0HOE YCMOTPEHHUE, HO U OTKA3aJCs OT I'pajalliyl CTCICHEH UCIIPaB-
JICHWS OCYKJIEHHBIX, TIOTPEOHOCTh B KOTOPOI MOATBEPIKAAET MPAKTHKA OpTaHU3aIiH
BOCITUTATENBHOTO mpoIiecca B crenuaibHbix yupexaenusx OCUH (Cmupnos, 2017),
BHavaJie HeOOXOMMO ONPEIENIUTh BeCh HA00Op 00beKTUBHBIX KPUTEPHEB HCIPaBJie-
HMS OCY:KIeHHOr0. B cBs3u ¢ Tem, uto B YUK PO ecth muiib HEKOTOPHIC MOKA3aTEIH
WCIIPABJICHUS OCYXXKJIEHHBIX, MOJIaral0 BO3MOYKHBIM HCITOJIB30BAaTh TaKHE KPUTEPHH,
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KOTOpBIC BBISIBICHBI HA YPOBHE HAy4HbIX MyOnuKanuid. Hampumep, MOXHO B3STh 3a
OCHOBY «KpUmepuu OYeHKu UCNPAsieHUs OCYHCOEHHO20 K TuueHuo c6ob600bl. 1) co-
O100enue pexcuma cooepiucans; 2) yuacmue 8 0OUecmeento nojiesHoM mpyoe npu
VCI0BUU NPUBTEYEeHUs. K MAKo8omy; 3) yuacmue 6 0CRUMAMENbHbIX MePONPUSIMUSIX;
4) nonyuerue 06we2o u npogeccuoHaIbHO20 06PA308aHUS NPU OMCYMCMBUU MAKOBOZ2O,
5) kpumuunoe omnowenue Kk KpUMUHATLHOU CYOKYIbMYpE; 6) ompuyamenvrHoe omuo-
wenue K HegpopmanvHwim epynnam; T) npusHanue UHbL 8 COBEPULEHHOM NPEeCYNIeHUU,
8) npusnanue cnpasedrusocmu xkapwt; 9) packasinue 6 cO8epUIEHHOM NPECHYNIEHUU,
10) sosmewenue yuwepba, npuuuneHHo20 npecmynieHuem, npu Haruduy 00beKmuGHbIX
603MmodicHocme, ipeuiokennbie pod. JI. b. CmuproBeiM (2017). Tlepeuncnennsie
KPUTEPHUH MO3BOJISIIOT BBIICINUTH KATErOPHUHU OCY:KIeHHbIX, HCOOXOAUMBIE AJIS pa3-
pabOTKH HIKAJbI OMPOCHUKA, ITO3BOJISIONIETO TECTHPOBATh «KaHAMAATOB Ha Y J1O»
METOJIOM aJalTUBHOIO IICHXOJIOTNYECKOI0 TECTUPOBAHUS (HEHPOIMHIBUCTHYECKOTO
npodaiinuara) (Mukun&Hukonaenko, 2020). Tak kak JaHHBI METOJ] 00eCTIeUnBaET
0osiee BHICOKYIO TOYHOCTh [0 CPABHEHHUIO C H3BECTHBIMHU IICUXO0JIOTMYECKUMH METOAAMH
JMAarHOCTHUKHU (aHKEThI, OMPOCHUKH, TECTHI U Jp.), MHE MIPEJCTABIISIETCs, YTO TaKas 3a-
Jlaga MOYKET OBITh pellleHa.

O6cyxaeHune

BriBoz 0 HEO0OXOIMMOCTH MOBBILIEHHS 00bEKTUBHOCTH OLIEHKU HCIPABICHUS OCYXK-
JICHHBIX OYEBHUJICH, BEJb BCE MOMBITKH pedopMupoBanus HHCTUTYTa Y 1O B pamkax ot-
paceBoro (BeIOMCTBEHHOI0) IIOIX01a HE IIPUBEIIH K YCIEXY, a IPAKTUUECKOE IPUMEHE-
HHE MHCTUTYTA YCIOBHO-I0CPOYHOTO OCBOOOKICHHSI 3110 B TYNHK, U €r0 IPUMEHEHUE
exeroaHo camxkaercs. CoBpeMeHHast pakTHKa npuMeneHust nacturyra Y J10 moka He
HaluIa Takol (JOPMBI peann3alyu, KOTopasi OAHO3HAYHO CIIOCOOCTBOBAJIA ObI TIOBBILICHUIO
YIOBJIETBOPEHHOCTH POCCUHCKHX IPaXK/IaH CTETIEHBIO 3aIUIIIEHHOCTH CBOMX KOHCTHTY-
LMOHHBIX MpaB, CBOOO U MHTEPECOB («B TOM YHCIE OT MPECTYIHBIX MOCATATEILCTBY)
1, CIIe/IOBATENILHO, B TOM BHJIE, B KakoM TpakTrka ¥ JIO ceromHs ocyiiecTBiIsercs, OHa
ocnabisieT HaIMOHANBHYIO Oe30macHoCTh rocynapersa (Crparerust, 2015). @axktuuecku
CJIOKMIIACh KOHGIUMKTHAsA cuTyanus: npuMerats Y /1O u HyKHO, U HEJb3sl.

Ectb nu BeIx0# 13 3T0# cutyanun? IloueMy ero He BUAAT IOPUCTHI, HCCIEAYIOIIUE
uHCTUTYT Y /1O, YHHOBHHUKH, KOTOPBIE OCYIIECTBISIOT pedopMy CyAeOHON CHCTEMBI?
[Ipu HenmpeaB3sITOM OCMBICICHHM KJIyOKa MPOTHUBOPEYMH, HAKONMBIIMXCS BHYTPH
uHctuTyTa Y10, COBEpIIEHHO 0YEBHIHO, YTO JJIsl JOCPOUHOTO OCBOOOKACHUS OT Ha-
Ka3aHUs TOJIBKO T€X OCY)KICHHBIX, KOTOPbIC JEHCTBUTEIBHO MCIIPABUIINCH 32 BPEMsI
OTOBITHSI YaCTH HaKa3aHus, CyIy, paccMarpuBamonemMy xoaaraiicteo o0 YO, HeoO-
XOAMMbI HHCTPYMEHTBI (T€XHOJIOI'MH), UCIIONb30BaHUE KOTOPBIX ITO3BOJIUT OOBEK-
THBU3UPOBATH MPEJICTABIECHUS CYIbH O HPABCTBEHHOM MHPE OCY’KAECHHOTO U CTENEHH
€ro UCIPABIICHUS.

Onno meno GopMUPOBATH CBOW MPEJCTABICHUS 00 OCOOCHHOCTSIX JIMYHOCTH
OCY>KAECHHOT'O TOJIbKO HA OCHOBAHUH M3YUCHHS PA3IMYHbIX JOKYMEHTOB (X0JaTalCTBa
00 Y10, 3akitoueHus] aJMUHUCTPALUH, XapaKTEPUCTUK, CIIPABOK U T.1.), a APYyroe
JeJI0 UMETh BO3MOKHOCTb OTIUPAThCs HA (II0JIyyaeMble OyKBaJIbHO 33 HECKOJIBKO MUHYT
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HETNOCPECTBEHHO B Mpolecce CyAeOHOr0 PaCCMOTPEHHUS X01aTaiicTBa) pe3yabTaThl
TECTHPOBAHHS OCYKJICHHOTO METOJIOM HEHPOJIMHIBHCTHYECKOTO PO aiiiinHTa, KOTO-
pBIi B OTIIMYHME OT TPAAULIMOHHBIX METOJIOB MCUXOAUATHOCTUKHA MOKHO CIIELIMATIBHO
pa3paboTaTh It 0ObEKTUBHOMN OIEHKW CTETIEHH MCIPABIEHUS OCYKIECHHOTO MyTeM
u3MepeHns 06ecco3HATeIbHbIX PeaKIHii TECTUPYEMOTO Ha BOIIPOCHI-CTUMYIIBL.

[Ipob6nema 3axmrouaeTcs B TOM, 9To Kak u 40 JeT Ha3aj, Bce pemeHus cynoB 0o Y10
B HACTOsIIee BpeMsl IPUHIMAIOTCS TOJIFKO HAa OCHOBE CYObeKTHBHOTO MHEHHS y4acT-
HUKOB PacCMOTPEHHUsI XOAaTalCTBa, a MOsBUBIIKECS B pa3HbIX chepax (Hampumep,
B TEJIEBH3MOHHBIX TOK-III0Y) COBPEMEHHBIE TEXHOJIOTHH, ITO3BOJIAIONINE TTOTYYaTh J10-
CTOBEPHYIO HHPOPMAIIUIO O XapaKTEPUCTUKAX JIMYHOCTH (HAPpUMep, Hoaurpagb) s
TTOBBIIIIEHUS] TOUHOCTH OLIEHKH CTETIEHN HCIPABJICHUS/KPUMUHAIN3AIUH OCYKICHHOTO,
He UCTIONB3YI0TCA. B CBSA3M € 3TUM MOXHO MPEINOIO0KUTH, UYTO paHbIIIe, YeM B €y e0-
HOii cucTeme (M3BECTHON CBOMM KOHCEPBATH3MOM ) BHEIPEHHNE HOBBIX KOMITBIOTEPHBIX
TEXHOJIOTHI JIJIsl OLIEHKH CTETICHN MCIPABJICHUS OCYKJICHHOTO B IPOLIEcCce OTOBIBAHMUS
HaKa3aHus, OyJIeT MPONCXOIUTH IO MHUIIMATHBE BOCMHUTATEIbHOM ciy:x061 ®CUH,
B KOTOPOH TPYAMUTCS OKOJIO 5,5 ThICSAY COTPYIHHKOB. Benp BocnuTarenabHas paboTta
C OCYXJIGHHBIMH B HCTIPABUTEIBHBIX YUPEKACHHUSIX — Ba)KHAS COCTABIIAIOIIAS MTPO-
1[ecca UCIPABIEHUS TeX, KTO MPECTYNUI 3aKOH. A pealbHBIM HX COIO3HHKOM B 3TOM
nene OyaeT MCHXO0JIOTHYecKast ¢y :k0a, Tak KaKk METOINKH aHaIH3a « IMHAMUKHA 00b-
eKTHBHBIX [ICUXO0JOTMYECKUX MapKepPOB, OMPEENAIONINX YPOBEHb KPUMUHOT€HHOM
3apaKeHHOCTH JIMYHOCTH OCYKIEHHOTO K JINIIIEHUIO CBOOOIBI, KaK OJTHUX U3 KPUTEPHEB
OLIGHKH CTETIEHH €TI0 UCTPaBJICHUsI B IIPOLIecce OTOBIBAHMS HAKA3aHUS» yiKE CO3JaHbI
(Tpym u ap., 2009). He cmydaitno KoHnenmus pa3BUTHS YTOJIOBHO-UCIIOJIHATEIHLHOM
cuctembl Poccuiickoit ®eneparuu 10 2020 roga peKOMEHIYET «COBEPUIEHCNBOBAHUE
HAY4YHO-MeXHU4ecKko2o obecnedenuss 0eameabHOCmU NCUX0102d, ONMUMUZAYU €20
OUACHOCTNUYECKO20 UHCIPYMEHMAPUsL 34 cUem 6HeOPEHUs A8MOMAMUIUPOEAHHBIX
nuarHoctudeckux npozpammy (O Kormenmmm, 2010).

3aknroyeHue

PesynbTathl, TonydeHHbIE TeXHOJNOTHEH BUOpomnzoOpaxkeHus (Mwuukun, 2007;
2020; Murkna&Hukonaenko, 2020; Hukomaenko&3azynuH, 2021) u pazpaboTka Ha
OCHOBE JaHHOW TEXHOJIOTUH METOIMKHU aJallTUBHOTO IICUXOJIOTHYECKOTO TECTUPOBAHMUS
(Munkna&Hukonaenko, 2020), Mo3BOISIOT MPEAN0JI0KUTH BO3MOKHOCTD MOJTYyYeHUs
(HemocpeCTBEHHO B X0JI€ CYA€OHOr0 pacCCMOTPEHHs) OOBEKTHBHOM OIICHKU CTeNeHU
UCIPaBJIeHUs] OCYXACHHBIX, H3MePeHHOH M0 IIKaJje ONPOCHUKA: 1) ncrpaBuB-
1IMecs, Wi JIOKa3aBIllMe CBOE MCIpaBJIEHUE, 2) TBEPIO BCTABIIKE HA IMyTh HCIPaB-
JIeHus, 3) BCTaBIIME HA IyTh UCIPABICHUS, 4) CTAHOBSILUECS HA MyTh HCIIPABICHNU,
5) He BCTaBILIME Ha MyTh UCIIPABIIEHNUS, 6) 3I0CTHBIE HAPYIIUTEIH PEKUMA COACPIKaHUS
(BKITIOYAS TU/IEPOB M YIEHOB TPYIIT OTPUIIATENFHON HarpaBieHHOCTH (CmupHOB, 2017).
[IpakTHyeckoe UCHONb30BaHuEe 0OBEKTUBHON OILIGHKH UCTIPABIICHUSI OCYXKJICHHOTO B CY-
Jlax OJDKHO CYLIECTBEHHO IOBBICUTH IIPABUIBHOCTD NPUHATHS PELICHUH 0 Ipeao-
CTaBJICHUIO WJIM OTKa3y B mpenocTtasienun Y 1O 1 obecrieunTs CHUKEHHE PelUANBHON
MPECTYNHOCTH OCBOOOXKJEHHBIX JOCPOYHO, YTOOBI €€ YPOBEHb CTaJl HUXKE ypPOBHS
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PEIUINBHON MPECTYIMTHOCTH OCBOOOXKIEHHBIX 10 CpoKy. HeoOxommmo opraHu3oBaTh
MPOBEACHUC OPraHU3aAlINOHHO-TEXHUYCCKUX MepOHpHHTHﬁ, HO3BOH$[IOHI€I>’I 00BEKTUBHO
OLICHUBATh UCIIPABIICHUE OCYKICHHBIX, KAK HEOTHEMJIEMOM YacT! Cy1eOHOMN MPOIIeTy PhI
paccMoTpenus xonaraicts 00 Y /J1O.
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Annomayusn: Hccneoosanvl npodunu muoxcecmeennozo unmeniexkma (MH) y cnopmemenos
co cneyuanuszayuei nyiegas cmpenvoa. Ilpogedeno cpasnumenvhoe ucciedoanue ycpeoHeHHbIX
npogunei. MU 0ns orceniyun u Mys#Cyun co CNOPMUBHOL cneyuaiusayuell. nyieeds cmpeivoa us
BUHMOBKU U NYNE6As CMpenvda U3 NUCmonema. Ycmanognenvl 3Hauumbvle pasiuius 8 yeCpeoHeHHbIX
npounax MU Ons pasnuumelx cneyuanuzayuil ¢ yuemom 2ceHoepHoll npuraonexcnocmu. 1100-
meepaicoeno nuoupyrowee passumue Meocauunocmmnoeo u Momopno-/[eucamenvrnoco munoe MU
0J15L CHOPMCMEHO8 UHOUBUIYATIBHBIX 8UA08 CROPMA.
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Abstract: Multiple intelligences (MI) profiles for athletes with specialization in bullet shooting
have been investigated. Comparative study of the averaged MI profiles for women and men with
sports specialization was carried out: bullet shooting from a rifle and bullet shooting from a pistol.
Significant differences were found in the averaged MI profiles for various specializations, taking into
account gender. The leading development of Interpersonal and Bodily-Kinesthetic types of Ml for
athletes of individual sports has been confirmed.

Keywords: bullet shooting, multiple intelligences, vibraimage technology, pistol, rifle.

BBegeHue

B03MOXXHOCTD TOOMBATHCS BBIIAIONINXCS PE3YIIBTATOB B CIIOPTUBHOM JIESITEILHOCTH
CBsI3aHa C MHOYKECTBOM Pa3INuHbIX (hakTopoB. He yAUBHUTENIBHO, UTO CBA3b MEXKIY CTPYK-
TypOH XapakTepa U CIOPTUBHBIMU PE3yJIbTaTAMU JABHO BbI3bIBAET 3HAUUTEIBHBIN HHTEPEC
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CO CTOPOHBI UCCIIEAOBaTeNeH B 001acTh criopTUBHOM ncuxonoruu (Prapavessis&Grove,
1991). Ilpennoxennast I'oBapaom ['apauepom B 1983 romy Teopust MHOKECTBEHHOTO
nnTerriekTa (M) mo3BossieT onpeaenuTh mpodrts criocodHocTel uenoeka (Iapauaep,
2007), onpeAensIoNuiA ero yCIenHOCTh B Pa3InYHbIX BHIaX AesTtenbHocTH. CoBpe-
MEHHBIE METOJIbI ICUXO(U3HOIOTMIECKOT0 TECTUPOBAHHMS TTO3BOJISIIOT OIPEAEIUTD IPO-
¢ue MU B X071€ KOPOTKOTO CEMHUMUHYTHOTO TecTupoBanusi (MunknH&HuKkonaeHko,
2017), 9T0 MOKET OBITH UCTIOIE30BAHO TS BHISIBIICHUS OTPEICIICHHBIX 3aKOHOMEPHOCTEH
B mipodmissx MU ns ciopTcMEeHOB BBICOKOH KBanu(pukanmu. Panee ycTaHOBIIEHHBIE
3aKOHOMEPHOCTH IPEIPACIIONIORKEHHOCTH Npoduiteit MU 11t UTpoBBIX ¥ HHAWBHULY llb-
HBIX BUJIOB CIIOPTA HYKJAIOTCS B CTATUCTUYECKOM ITOATBEPKIEHUH WITH OTIPOBEPKEHNHU
(Hukomnaenxo&Komocosa, 2020).

Lenbto maHHOM PaOOTHI ABISAETCS CPABHUTEIHHOE UCCIIEIOBAHIE 3aBUCUMOCTEH TIPO-
¢unst MU ot cTpenkoBoil cienuain3aniy 1 moJia JJisl paHHero 0T0opa MepCreKTHBHBIX
CIIOPTCMEHOB.

1. O6BLEeKT U MeToAbl uccrieaoBaHusA

O0beKkT uccienoBaHus: 34 BbICOKOKBAIU(DHUIIMPOBAHHBIX CIIOPTCMEHA COOPHOI
KoMaH 161 Poccuu, crienuann3upyromuxces B IyJIeBOH cTpenboe.

I'pynna 1 — 18 yenoBex (9 *eHIIMH U 9 My>K41H), CO CIIOPTUBHON CIIeLUaTN3alUeH:

myJieBasi CTpeb0a U3 BUHTOBKH.

I'pynna 2 — 16 yenoBex (7 Ke€HIMH 1 9 My>K4HH), CO CIIOPTUBHOH CTIEIUATH3aIIHEH:

myJieBasi CTpenb0a U3 MUCTOeTa.

Wzydanuck reHepHble pa3nuuus B Npoduiie MHOXKECTBEHHOIO MHTEJIEKTa MPU
CIIOPTUBHOMW cTpenbOe U3 pa3sHbIX BUAOB opykus. [lynesast cTpenbba, B JaHHOM HUC-
CIIeZIOBaHNH, IPE/ICTaBIICHA 2 BUJAMU: CTPENb0a U3 MUCTOJIETA U CTPeNh0a U3 BUHTOBKH.

MeTtonbr: [l uccienosanus npoduist MU criopTcMeHOB HCIOTB30BAJIOCH ITPOTPAMM-
Hoe oOecrieuenne VibraMI, Ha 6a3e Texnonoruu Budpomnzobpaxenus (Munkun, 2007;
2020). TexHosorust BAOPOU300pasKeHHUS TIO3BOJISET MOY4aTh MHOIOMEPHBIEC 3aBUCHMOCTH
xapakrepucTuk ncuxodusnonorndeckoro cocrosuus (I1PC) n peructprupoBats n3MeHe-
HUE SHEPTeTUKHU U HallpaBJieHue 3Toro m3mMeHenus (Munkun, 2007; 2020). Pacimpennas
u nononHeHHas 10 12 tunoB (Munkua&Hukomaenko, 2017) Teoprst MHOKECTBEHHOTO
unTeiviekTa ['apnuepa Opua 3anoxkena B [10 BuopaMUW 10 (Munknn&Hukonaenko, 2017).

Craructudeckas o6paboTka momydeHHbIX naHHbIX: [IO VibraSat — mporpamma
CTATUCTHIECKOW 00pabOTKH M aHaim3a BuOpon3oopakenns (MuukuH, 2019).

2. Pe3ynbraThl uccnenoBaHus

W3zmepennsiii mporpammoit VibraMI10 npoduis MU y BeicOKOKBaTHQUIMPOBAHHBIX
CIIOPTCMEHOB, CIICIHATH3UPYIONINXCS B ITYJICBOI CTpelibOe 13 BUHTOBKH, IPUBEICH Ha
pucyHke 1.

MakcumalpHble 3HaUeHH B TPoduiie MHOXKECTBEHHOT'O HHTEJUICKTa ObIIH MOIy4e-
HbI 10 MexmaHoctHOMY (IE = 72,9%), Bu3yansHo-nipoctpanctBenHOMY (VS = 65,7%),
a TaK e — nojBmkHIIeckomy (AS = 64,6%) n motoprao-aBHrarensHomy (BK = 65,2%)
turiam MU (puc. 1).
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Puc. 1. O606uieHHbIl npoghurib MHOXECMBEHHO20 UHMEIIIEKMA Y 8bICOKOK8auuUuupo-
8aHHbIX CIIOPMCMEHO08, Creyuanu3upyouuxcs 8 rnyneeoli cmpesibbe U3 BUHMOBKU.

YcnosHble 0b6o3HadeHus:: |A — eHympunuyHocmHblt, ET — gunocogpckuli, LM — noeuko-mamema-

muyeckuli, BM — 6usHec-kommepyeckul, VS — 8u3yarnbHo-rpocmpaHcmeeHHbil, NL — rpupoo-

HbIl, BK — MomopHo-08ueamernbHbit, MR — My3bikanbHo-pummuyeckuli, AS — nodsuxHuyeckud,
VL — 8epbarnbHo-nuHesucmuyeckuli, AB — meopyeckull, |E — mexnudHocmHbIt murnsi MU

Wzmepennstii mporpammoii VibraMI10 npoduns MU BbICOKOKBaMn(UIIMPOBAHHBIX
CIIOPTCMEHOB, CTICIHATN3UPYIONINXCS B ITyJIEBOH CTpens0e n3 MUCTOJIeTa, IPUBEICH

Ha PUCYHKE 2.
MaxkcumansHble 3Ha4YeHHS B TMPOQHIe MHOKECTBEHHOTO MHTEJIEKTa MOTYYESHBI
B oTHOLIEHNH MexxmnyHocTHOTO (IE = 68,3%), monBrmxaMyeckoro (AS = 69,2%) u mo-

tTopHO-ABUTaTenpHOTO (BK = 67,7%) THIOB MU (puc. 2).

Puc. 2. 0O606weHHbIU npoghusib MHOXECMBEHHO20 UHMesIIeKma y criopmcMeHo8s
co criopmusHoU crieyuanusayuel: nyneeas cmpensba u3 nucmornema
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CormocTaBiisisi OJy4EHHBIE JaHHBIE B TPYMIax CIOPTCMEHOB C Pa3HOW CIelu-
anu3anuen MmyJeBoi cTpeiabObl (BUHTOBKA M MHCTOJET), OOHApYyKMBaeM o0IIue
TeHJICHINH B MpuopuTeTrax TUNoB M. OTiaudns Ha JaHHOM 3Tare WCCIeJOBaHUS
MpOSIBUIINCH O0Jiee BRIpa)KEHHOM MOTOpPHO-ABUTATeNbHOM Thle MU B Tpymme co
crienuanu3amnueil «BUHTOBKa» (puc. 1). C apyroi CTOpOHBI, y CHOPTCMEHOB CO
crenManu3anueil «KBUHTOBKay B YMCJIO JUAUPYOMUX TurioB MU nonan BusyanbHo-
MIPOCTpPaHCTBEHHBIN TUTT MU, dyero He HaOIIOMaCTCS B TPYIINIE CO CTCIIUATA3AIIHCH
IUCTOJIETY.

PaccMoTpuM nosrydeHHbIE Pe3yJIbTaThl B aClIeKTe TeHACPHBIX pa3inuiuil B mpoduie
MHO’KECTBEHHOI' 0 MHTEIJIEKTa. B Hauane paccMOTpUM UMEIOTCSI JIM TeHJIepHbIE pa3Indus
B poQuyie MHOYKECTBEHHOTO WHTEIJIEKTa B TPYIIIE CO CIIOPTUBHON Cielnann3annuen
myJieBasi CTpenb0a — BUHTOBKA.

Puc. 3. O606uieHHbIl npoghusib MHOXECMBEHHO20 UHMEIIIEKMA Y XEHUWUH (a)
U Myx4uH (6), 8bICOKOK8anuuyupo8aHHbIX CrIOPMCMEHO8, Creyuanu3upyroUUXcs
8 nynesoli cmpernbbe U3 BUHMOBKU

B uucne mumupyromux tunos MU y eHIINH co crieuanu3anyeil myneBas cTpensoa
13 BUHTOBKH OKa3aJIuCh MeXIHMYHOCTHBIN (IE = 79,3%), BU3yanbHO-IPOCTPaHCTBEHHBIN
(VS =75,9%) u motopHO-nBuratensubiii (BK = 72,6%) tumst MU (puc. 3a).

Hanpotus, y My>X4lH cO cHelUaIn3alie MmyieBasi CTpesib0a U3 BUHTOBKHU CTaJIH
mesxmnaaoctHbIH (IE = 70,4%), noaBmxanveckuii (AS = 64%) 1 MOTOPHO-ABHUTATEIb-
we1it (BK = 62,3%) tuniet MU (puc. 30).

Taxum 00pa3zoM, ObLIM BBISBICHBI T€HIEPHBIC OTINYUS B IPO(HIe MHOKECTBEHHO-
IO UHTEJJIEKTA Y BHICOKOKBATH()UIMPOBAHHBIX CIIOPTCMEHOB, CIICHUATN3UPYIOLIIXCS
B IIyJIEBOM cTpenbOe W3 BUHTOBKH. JKEHIIMHBI OKa3alHuCh 00Jee «TEeXHHUYHBD», YeM
MY>KYHHBI, 32 CUET Pa3BUTOrO BHU3yaJbHO-IIPOCTPAHCTBEHHOTO MHTEIIEKTa (puc. 3a).
My>X41HBI, HAIIPOTUB, OTJIUYAIOTCS OT KCHIIUH OOJbINEH «IyXOBHOCTBIOY, 33 CUET
pa3BHUTOro NoABMKHUYEeckoro M.

PaccmoTpum nosryueHHbIE pe3ysbTaThl B TpYINax MY>KYMH U KEHIIHUH CO CTIOPTHB-
HOM crieruanu3anyei myiesas cTpenbda U3 MucToseTa.

VY JKeHIIMH cO clienuanu3alueil myjaeBas cTpenb0a U3 MUCToJIeTa MpeodiagaroT
BHU3yalbHO-TIpocTpaHcTBeHHBIH (VS = 79,4%), nonBuxHnueckui (AS = 73,6%)
n MexnuaHocTHIU (IE = 72%) tunet MU (puc. 4a). Y My)4uH — MOTOPHO-BH-
ratensHbll (BK = 67,3%), nmonsmwkandecknit (AS = 65,5%) U MEXINYHOCTHBIN
(IE = 62,4%).
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Puc. 4. O606weHHbIU poghusib MHOXECMBEHHO20 UHMEsIeKma y XeHUuuH (a)
U My>4uH (6), 8bICOKOK8anUuUUUpoBaHHbIX CIOPMCMEHO8, Crieyuanu3upyoujuxcs
8 nynesou cmpenbbe u3 nucmonema

3aknro4yeHue

[TomyueHHbIE pe3ysIbTaThl IOATBEPANUIH BEISIBICHHYIO paHEe TCHIICHIIUIO B JIUAUPY-
IOIEM Pa3BUTHH MEKIMYHOCTHOTO U MOTOPHO-ABHUIaTeIbHOTO THIIOB MU 1151 BEICOKO-
KBaJTM(DUIIMPOBAHHBIX CIIOPTCMEHOB, CIICIIMANIN3UPYIOIIUXCS B IYJIEBOH CTpenboe, 4To
OBLTO TTOKA3aHO paHee Il MHANBHYAIbHBIX BUIOB criopTa. [ [puBeieHHbIe pe3ynbTaThl
MTOKa3bIBAIOT SBHOE MpeodiiajjaHie TYMaHUTApHBIX MPOQGUICH IS NCCIeTOBaHHBIX
CIIOPTCMEHOB, YTO TIOTEHIIMAIBHO MOKET OBITh UCIIONB30BaHO IIPU 0TOOPE CIIOPTCMEHOB
JUISL IOCTHKECHUSI MAKCHUMAIIbHBIX CIIOPTUBHBIX PE3YJIbTAaTOB.

[IpoBenenHoOe HccaemOBaHUE MTOKA3aJI0, YTO TEHACPHBIC Pa3IUIHs B TPYIIaxX BBI-
COKOKBATH(DUIIMPOBAHHBIX CIIOPTCMEHOB, CIIEIUATH3UPYIONINXCS B TYJICBOU CTPEIb-
0e — umMetorcsi. JKeHIuHBI Ooniee «TEXHUYHBD) (CM. BU3yaJbHO-NIPOCTPAHCTBEHHBIN
tunn MU (puc. 3a u 4a), a My>K4nHBI 6051€€ «ITYXOBHBD» (CM. TOABMKHUYECKUH THT MU
(puc. 36 u 40). [IpuHTIMTIHATBHBIC OTJIMYHNS B PO e MHOKECTBEHHOTO WHTEIICKTA
MEX/Ty KEHIIIMHAMHU U MYXYWHAMH, B 3aBUCHMOCTH OT BHUJIa OPYKHsl, HE BBISBIICHBI.
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Annomayus: IIposedersl Uccie008aHUS B03MOMCHOCU NPUMEHEHUs. MEXHONI02ULL BUOPoU300padice-
HUA U OAKMULOCKONUYECKO20 NPOSHO3A 8 NCUXOL0SUYECKOM KOHCYIbMmuposanuu. B uccieoosanusix uc-
noavzosanuce npoepammel Vibraimage8PRO, VibraM|, BioFinger npoussodcmea npeonpusmus Sncuc
(Cankm-Ilemep6ype, Poccust). B npoyecce 06pabomku pe3yibmamos ucciedo8anus ROOMEEPHCOeHA
B03MOJICHOCTIL UCRONL308AHUSL 8 NCUXOL02UYECKOM KoHCyabmuposanuu npozpamm Vibraimage8PRO,
VibraMlI, BioFinger npouszsoocmea npeonpusmus Incuc (Canxkm-Ilemepbype, Poccus).

Knrouegvie cnosa: uccie0osaus, mexHonoeus 6UOPOU300patcerust, OaKMuIOCKONUs, NCUXono-
2UYecKoe KOHCYIbMmuposaHue.

Application of Vibraimage and Fingerprint Prediction
in Psychological Counseling

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

Abstract: Studies were carried out on using vibraimage technology and fingerprint prediction in
psychological counselling. The studies used programs (Vibraimage8PRO), (VibraMl), (BioFinger)
manufactured by Elsys Corp (St. Petersburg, Russia). Processing the results of the study, the
possibility of using programs Vibraimage8PRO, VibraMI, BioFinger developed by Elsys Corp
(St. Petersburg, Russia) for personality characteristics prediction was confirmed. Research of
psychophysiological state changes of a person over a long period of time was carried out with the help
of vibraimage technology by the system of psychophysiological control of a person Vibraimage8PRO
and program VibraStat produced by Elsys Corp (St. Petersburg, Russia). The individual features of
psychophysiological states of different people were revealed.

Keywords: researches, vibraimage technology, fingerprinting, psychological counseling.

Mcuxonornyeckoe KOHCYNLTUPOBaHWe

[IcuxonoruueckuM KOHCYJIBTUPOBAHMEM, Ha3blBaeTcst ocolasi 00JacTh MpakTH-
YEeCKOH MCHUXOJIOTHH, CBSI3aHHAS C OKa3aHMEM CO CTOPOHBI CHEIHAINCTa-IICUX0JI0Ta
HENOCPEACTBEHHOM MCUXOJIOTHYECKON TOMOIIY JIIOJIAIM, KOTOPBIE HYKAAl0TCS B HEM,
B BUJie coBeTOB U pekoMeHaanuil (Hemos, 1999). ABrop knuru «Ilcuxomornueckoe

https://doi.org/10.25696/ELSYS.VC4.RU.17
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koHcyneTupoBanue» I'. M. KonecHukosa naet cienytomee onpezenenue: «llcuxomo-
TrUYecKoe KOHCYIbTHPOBAHHUE — ATO 00JaCTh MPAKTUIECKON TICUXOJIOTHH, TIe]Tb KOTO-
poii 3aKirodaeTca B OKa3aHUH KOHCYJITAaHTOM MCUXOJIOTHYECKON MOMOIIHM KIUEHTY
B X0/JI¢ CIIENMAIBLHO OPraHW30BaHHOW Oece/Ibl, HANPaBJICHHON Ha 0CO3HAHUE KITMEHTOM
cyTu rpoOsiemsl U crioco0oB e€ paspenienus» (Konecaukosa, 2006). @. E. Bacumtok
Ha3bIBAaeT MCHUXOJIOTHYECKOE KOHCYJIBTHPOBAHNE YaCThIO KITOHUMAIOIIEH Teparim»
(Bacuitok, 2007).

[Monsitre [cuxonornyeckoe KOHCYIBTHPOBAHHE, KaK U FO00E MOHATHE B 00JIacTH
TYMaHUTapHBIX HayK, HE IMEEeT OJJHO3HAYHOU TPAKTOBKU. TPYIHO JaTh YETKOE OIpe-
JIeJICHHEe TICUXOJIOTHYECKOMY KOHCYJIBTHUPOBAHHUIO WIIM OJHO3HAYHO YKa3aTh Chepsl
€ro MPUMEHEHHSI, TTOCKOIBbKY CIOBO «KOHCYJIHTHPOBAHHUE» YK€ JaBHO MPEICTABISAET
POIOBOE TIOHATHE ISl PA3IMYHBIX BUIOB KOHCYJIBTATUBHOM NpakTUKH. Tak, akTHIecKu
B 1110001 cepe, B KOTOPOH UCTIONB3YIOTCS ICUXOIOTHUECKUE 3HAHUS, B TOW MM HHOM
Mepe IPUMEHsIETCS KOHCYIIFTHPOBaHUE Kak o/tHa U3 popmM paboTsl. KoHCynbTHpOBaHme
BKJIFOUYAET B ce0s M MPO(KOHCYTFTUPOBAHUE, U TIEAArOTHYeCKOe, U TPOMBIIUIEHHOE,
KOHCYJIbTHUPOBaHNE pyKOBOAUTENEH, 1 ip. KoHCynbTaTHBHAS ICHXOJIOTHS IPE/ICTAaBIISET
co00H BayKHOE CaMOCTOATEIILHOE HAIIPABIICHNUE TICUX0JIOTHYECKON HAYKH M MIPAKTUKH,
KOTOpOE€ B HACTOSAIIEEe BPEMsI BBIIILIO M3-TI0JT ONIEKH IcuXxoTepanui. KoHcympTrpoBa-
HUE W TICUXOTepanusi OpUESHTHPOBAHBI Ha Pa3HBIE ATAIBI B3aUMOICHCTBUS TICUXO0JIOTa
u ximenta (Iuetinep u np., 2002).

Taxum 00pa3oM MOKEM OTMETHTb, YTO UMEETCS MHOTO Pa3IMYHBIX ONpe/IeIeHUH,
HO BCE€ OHH BKIJIIOYAIOT HECKOJIBKO OCHOBHBIX MOJIOKEHHIA: TICHXOJIOTHUECKOE KOHCYIIb-
THpOBaHHUE, KaKk OTMEYaeT OOIBIIMHCTBO COBPEMEHHBIX aBTOPOB, BKIIIOYAET B ce0s
JUArHOCTUKY U KOPPEKIHI0. 3HAYUMOCTh MCUXOJIOTMYECKON AMArHOCTUKHU U TCH-
XOJIOTUYECKON KOPPEKIIMH KaK JIBYyX OCHOBHBIX COCTABJISIOLINX MCUXOJIOTHYECKOTO
KOHCYJIbTHPOBAaHUU OTMEYaeTCs, B YaCTHOCTH, B onpeenennn B. J[. Mennenesuya.
[Tox mcuxonmornuecknM KOHCYIBTUPOBAHUEM, TTHIIET aBTOP, IT0IPa3yMeBaeTCs MPOBe-
JIeHUE aHaJn3a ICUXUYECKOTO COCTOSIHUS KIMEeHTa WK NallieHTa ¢ UCII0JIb30BaHuEM
Pa3NIUYHBIX METOJI0B MCUXOJIOTHYECKON TUarHOCTUKH (MHTEPBBIOUPOBAHMSI, IKCIIEPH-
MEHTaJIBHO-TICHXOJIOTUYECKOTO HCCIIEIOBAHMUS) C TIPEIOCTABICHNEM eMy 00BEKTHBHBIX
JAHHBIX ¥ HAYYHBIX HHTEPIPETAIUI UX Pe3yIbTaTOB, KOTOPHIE TOJKHBI CITOCOOCTBO-
BaTh Pa3pEUICHUIO CTOSAIIUX MEpe]] YeTOBEKOM TICHXOJIOTHYECKHUX pobieM, hopMu-
POBaHUIO HOBBIX MPEACTABICHUHN O PA3IMUHBIX MOIX0JaX K UX PEIIEHHIO, BApUAHTaX
WX TIPEIOTBPAIEHUS U METO/IaX MICUXOJIOTHYECKOH 3aIIUThl 1 KOMIICHCAIINH, a TAaK)Ke
MTOBBIMIEHHUIO €T0 TICHXOJIOTHYECKON KyJIbTYyPhl H JMIHOCTHOMY pocTy (MeHeneBud,
1998). be3 TmaTenbHOTro UCCleI0BAHUS CYTH POOJIEMBI KIIMEHTA B MTPOIIECCE THArHO-
CTHKH HEBO3MOXKHA KBANU(UIIMPOBAHHAS TIcuXosioruueckas nomours (Cobdunk, 2007).
OO0muM sSBIsIETCS OTpeieNieHNe OCHOBHBIX (DYHKIIHIA JMAarHOCTHYECKOTo Ipolecca —
BBISIBJICHHE CYITHOCTH TPOOJIEMBI KIIMEHTa, ONpeeieHue AanbHeiel cTpaternu
MOMOIIHM U BBIOOP METOAO0B PabOTHI, OIICHKA PE3yIbTaATUBHOCTH MCUXOJIOTHUECKON
MTOMOIIM, OPraHU3alMsl TepPaNeBTUIECKO KOMMYHHUKAIINHU, CO3/JaHUE U YKpPETJIEHHE
MOTHUBAIUU IS Ticuxonorndeckoit momomtu (bapnac, 2003; Kortnep, bpaysn, 2001;
Kouronac, 1999; Tyrymkuna).
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MHorue u3 BBIIICTICPSUHUCICHHBIX 3a/1a4 MO3BOJISICT PEIIUTh TEXHOJIOTHUS BUOPOU-
300paxenus (Munkus, 2007; 2020; Vibraimage8PRO, 2015), koTopas n3HayaibHO
(c MOMeHTa OTKPBITHSI BECTHOYIIPHO-IMOIIMOHATILHOTO pediekca) papabaTeiBaiach
JUISL KOHTPOJISL IICUXO(U3UOJIOTUHIECKOTO COCTOSIHUS YCIIOBEKA.

MeToauka npoBefeHus nccregoBaHus

HccenenoBanust NpOBOIMIIMCH € IIOMOLIBIO CUCTEMBI KOHTPOJISI ICHX03MOLMOHATBHO-
ro coctostHus denoBeka (Vibraimage8PRO, 2015), nporpammbr VibraMI10 (VibraMI10,
2018) u nmporpammsl FingerCard (FingerCard, 2007) npon3BoACTBa MpeANpusiTHs DIICUC
(Cankrt-IlerepOypr, Poccus).

Hpumep 1. JleBouka 9 ner. 3anpoc MaMbl HE XOUET YUUTHCS, HE XOUYET JejaTh
YPOKH, HET MOTHBAallMM K deMy-iaubo. [IpoBoamiIOCch TeCcTHpOBaHHUE C MTOMOIIBIO
nporpammbl BubpaMMU npousBoactBa npeanpustus Oncuc (Cankr-IlerepOypr,
Poccus). Ucnonb3oBanca onpocuuk Gardner 12 S5, koTopblil npeaHazHavyeH s
TECTHPOBAHMUS IeTEH TI0 CHCTEME TICHXO(PHU3HOIOTHIEeCKOTro podaiiia. TectupoBanue
MPOBOAMIIOCH 2 pa3a. IlepBrIil pa3 TecTupoBaHHE MPOBOAMIOCH ITOCIIE KOMMEHTAPHEB
MaMbl O TOM, YTO JIeBOYKA HE XOYET y4YHUThcs. BTopolt pa3 TecTupoBaHue NMPOBOIU-
JI0Ch, TOCJIE MOXBaJbI AEBOUKE 3a XOPOLIO IPOBEAEHHOE TecTUpoBaHue. [Iporpamma
BubpaMMU npenoctaBisger HaM BO3MOXXHOCTh CPaBHEHHS PE3yIbTATOB CO3HATEIHHOMN
1 TICUXO0(]HU3NOIOTHYECKONW pEeaklInu AeTell NMpU OTBETax Ha BOMPOCHI OMPOCHHKA
Gardner_12 S5. Pe3ynbTaThl NEpBOro TECTUPOBAHUS MOKA3aHbI HA PUCYHKax 1-3,
BTOPOTO TECTUPOBAHUS Ha PUCYHKaxX 4—0.

Puc. 1. Pe3ynbmambl CO3HamesnbHOU peaKkyuu rpu omeeme Ha 24 gonpoca orpocHUKa
Gardner_12 S5, Tecm 1

Puc. 2. KonuyecmeeHHasi oueHka beccoaHameribHOU rcuxoghusuonoauyeckol peakyuu
rnpu omeeme Ha 24 sonpoca onpocHuka Gardner_12 S5, Tecm 1
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Puc. 3. CoomHoweHue mMex0y neccumudmom u onmumu3mom e rpouecce MNdOT, Tecm 1

Puc. 4. Pe3ynbmambl cO3HamesnbHOU peakyuu rpu omeeme Ha 24 gonpoca orpoCcHUKa
Gardner_12 S5, Tecm 2

Puc. 5. KonnuyecmeeHHasi oueHka beccozHamesibHOU rcuxoghusuonoauyeckoll peakuyuu
rpu omeeme Ha 24 sonpoca onpocHuka Gardner_12 S5, Tecm 2

Puc. 6. CoomHoweHue mex0y neccumusmMom U onmumusmom 8 rpouecce NPT, Tecm 2
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Amnamu3 pe3ynbratoB [IOT nokas3biBaeT, YTO HEraTUBHAS OLCHKA NCUCTBUIN 1EBOUKH
CO CTOPOHBI MaMbl MMPAKTHUECKHU HE BIUSET HA PE3yJIBTATHl CO3HATCIIHFHOU PEaKITHH.
W comepiieHHO Jpyrasi cUTyarus Ipu olleHKe Oecco3HaTenbHoM peaknun. B Tecre 1
npeo0IaaaeT MecCUMUCTUYIHAS OTICHKA U HACTPOeHUE, B TecTe 2 ONTUMHUCTHYHAS.

[IpoBepuTh HaIlM BBIBOJBI U JOTOJIHHUTH JTUArHOCTUYECKYIO KapTHHY ITOMOTAIOT
pPe3yAbTAThI UCCIIETOBAHMSI IEBOYKU C IMTOMOIIBIO CHCTEMBI KOHTPOJIS TICHXO3MOIIHO-
HaJILHOTO cocTOstHUS yenoBeka Vibraimage8PRO (VibraimageS8PRO, 2015). Tpu pasa
mmepsuchk xapakrtepuctuku [IOC Bo BpeMs pacckaza MaMbl O TOM, UYTO JEBOYKA HE
XO0YeT 3aHUMaThCsl. Pe3ynbTaThl MOKa3aHbl HA PUCYHKE 7.

Puc. 7. [lucmoepammMbl YacmommHoe2o pacrpederieHuss subpou3obpaxxeHusi omauYaromesi
0m HopMaribHO20 pacrpedeneHus.

a — riepsoe usmepeHue, 6— 8mopoe usmepeHue, 8 — mpemee uaMepeHue

B Tabmuimy 1 cBeneHsI pe3ynbTaThl H3MEPEHUH MCHX0(MU3NOIOTHICCKHAX ITapaMeTPOB
JICBOYKH 32 3 HU3MEPEHHUSL.

Pe3ynbraThl Mccien0BaHU, TPOBEICHHBIX C MIOMOIIBIO CHCTEMbI KOHTPOJIS TICHXO-
SMOLMOHATILHOTO COCTOsTHUA uenoBeka Vibraimage8PRO (Vibraimage8PRO, 2015),
nporpammbl VibraMI (Munkun, Hukonmaenko, 2017) HariIsqHO MOKa3bIBAIOT MPHYUHY
HEMOTHBHUPOBAHHOCTH JICBOYKH 10 BBHIITOJHEHUIO JOMAIHUX 3a1aHui. [leBouka oOnamaer
MHTPOBEPTHBIM THIIOM TEMIIEPAMEHTA, YTO HE MPUHUMAETCS B PACUET IKCTPABEPTHOM Ma-
MOMH U npernoaBaTe’IbHULEH B mKoje. VM xouercs, 4ToObI IeBOUKa Jienialia Bce ObIcTpeit
W, KOTJIa OHa HE YCIeBaeT, ee pyratoT. HTpoBepThl X0pomo paboTaroT, Korjia MOryT
COCPEIOTOUYUTHCS HAa OAHOM-IIBYX BHIAX JIESITEIbHOCTH U He J0JIKHbI padoTaTh B €O-
cTrosiHUHU cTpecca. J[1000i cTpecc BBOIUT MX B COCTOSHHE BHYTPEHHHX TIEPEKUBAHUH.
WHTpoBepTaM HyKHO BpeMsi Ha 00yMbIBaHHE CBOMX IEPEKUBaHUN. 1IM TpyAHO BBIATH U3
COCTOSIHUSI TITyOOKO# COCPEeIOTOYEHHOCTH, a YTOOBI BEPHYTHCS B HETO CHOBA, TpeOyeTcs
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MHOTO JIOTIOJTHUTEIBHON SHEPTHH, KOTOPOH Y HUX 3a4acTyr0 TOMPOCTy HeT. M3 Tabmuiisr 1
BHJTHO, KaK magaeT ctabmibHOCTE ¢ 0.361 10 0.193 u mpu 3TOM BO3pacTacT HEBPOTH3M
u arpeccust. M 6 umoze onu ne 0enarom Hu1ez0 — yice yCmanu.

Ta6nuua 1

PesynbTaThl UaMepeHuin NcMxoguanonormyecknx napaMmeTpoB
[eBOYKM 3a 3 M3MepeHus

Arpeccus (P7) 52,4 55,3 57,7
Ctpecc (P6) 17,6 16,1 16,1
TpeBoxHocTb (F5X) 19,0 14,7 11,0
OnacHocTb (P19) 30,6 28,5 29,0
YpaBHoBeLLeHHOCTb (P16) 72,0 68,5 75,0
XapwuamaTtuyHocTtb (P17) 86,1 87,2 86,3
OHepruyHocTb (P8) 40,1 44,8 52,0
Cawmoperynsums (P18) 76,2 77,2 80,6
TopmoxeHue (F6) 24,8 25,7 24,6
Hespotuam (F9) 37,8 48,2 41,8
3poposbe (P21) 0,035| -0,108| -0,096
3poposbe’ (P22) 0,268 | -0,129| -0,121
OkcTpaBepcus (P26) 0,471 0,427 0,507
CtabunbHocTb (P27) 0,361 0,279 0,193

Mpumep 2. /leBymika, 33 roga. Beiciiee oOpa3oanue. 3amnpoc o npohopueHra-
nun. IloMeHsi1a MHOTO MecT PadoThI U 10Jroe BpeMsi He padoTaeT. DTOT 3a1poc
xapaktepeH sl 0oybIIoro yucia moaei. s npoganarHoCcTUKU U ONpeaeeHus
TIPUYIUHBI 0€37eHCTBHS UCTIOB30BANCH MporpamMmbl VibraMI10 (VibraMI10, 2018;
MunkuH, Hukonaenko, 2017) u nporpammsl FingerCard (FingerCard, 2007). ITpo-
rpamma VibraMI10, mo3BoJisseT THaraocTUPOBATh CTENEHb BRIPAKEHHOCTH KaXKI0TO,
13 MHOXKECTBEHHBIX HHTEIUIEKTOB (VibraMI10, 2018; Munkun, Hukonaenko, 2017),
a TaK)Ke M103BOJIIET JUarHOCTUPOBATH 1IPO(ECCHOHAIbHbBIE HHTEPECHI U CIIOCOOHOCTH
C MPUBS3KOH K MEXIyHapoJHOMY Kinaccudukaropy crneunanbnocteit MCKO-2013
(FOHECKO 2010/2013) (batypun, Byuerud u ap., 2015; ISCED-F, 2013). IIpu tectu-
POBaHMHU IPUMEHSUINCH ABa BUAa onpocHUkoB Gardner 12 u Gardner 12S. PesynbraTsl
TECTHPOBAHUS NIPeACTaBICHBI B Tabmuiax 2 u 3. B ompocauke Gardner 12S pesyms-
THUPYIOLIAsl CO3HATENbHAs PEaKUUs CKIAABbIBACTCS M3 ABYX BOIPOCOB HAa OAMH THI
WHTEJIJIEKTa B OTIUYHU OT onpocHUKa Gardner 12, rae pe3ynbTupyromias peaxkius
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OTpeeNsIeTcs Pa3HOCThIO MEXKIYy HEUETHBIM M YETHBIM 3HAYEHHEM CO3HATEJIbHOM
peakuuu. Bropoi nuddepeHnnanbHblii OX0/1 JydIlle OTPaKaeT MOBEACHUE YesIo-
BEKa B CTPECCOBOM CUTYalLlMU M XapaKTepeH sl NpodecCnoHaIbHON AeSITeIbHOCTH,
MEPBBI )K€ CYMMAapPHBIH MOJIXO0/] IyUIlle OTPaKaeT MOBEJCHUE YeJIOBEKa B CIIOKOWHOM,
paccinabieHHOM 00CTaHOBKE M AaeT HHPOPMAIHIO 0 X000M U yBICUCHHOCTH YeJIOBEKa.

Ta6bnuua 2

COOTBETCTBME TUMOB MHOXECTBEHHOIO UHTENNeKTa obractu cneunanusaumum
(Ha3BaHusA cneunanusauun npuseeHsl cornacHo MCKO), OnpocHuk Gardner_12

Ne | % MHTennekTyanbHbIN Npodunb Cneuvanusaums
1 | 100 |MogswxHMyeckui (MNB) Mcmxonorus
Yxog4 3a NoXunbIMU AMuamMun 1 nuuamm
2 81 | MexnuyHocTHbIn (MJT) C OrpaHuyeHHbIMN BO3MOXHOCTAMMU
300pOBbS
3 65 dunocogcko- Yxop 3a getbMu 1 3aboTa
Wccneposatensckun (PU) 0O HECOBEPLLUEHHONETHNUX
4 63 | BusyansHo-npoctpaHcTBeHHbIn (BIM) | KoHcynbsTrpoBaHue v coumnanbHas pabota
5 52 | BepbanbHo-TuHremnctudeckmn (BIT) BeTtepuHapus
6 50 | Noruko-marematmyeckmi (JIM) Coupmonorus v KynsTyponorust
7 50 | MpupogHbin (MP) Yuntensa

Tabnuua 3

CoOTBETCTBME TUMOB MHOXECTBEHHOIO UHTENNeKTa obractu cneunanusauum
(Ha3BaHua cneunanusauum npueeaeHsl cornacHo MCKO), OnpocHuk Gardner_12S

Ne | % MHTennekTyanbHbIn Npodunb Cneuvanusaums

AyanosusyarnbHble TEXHUKM NPOM3BOACTBA

1 | 100 | My3bikanbHo-Putmnyeckuin (MP) 1 MACC-MEMa NPOAYKLS

Yxog4 3a NoXunbIMU AMUamMu 1 nuuamm
2 98 | MoaswxHuyeckun (MB) C OrpaHvyeHHbIMN BO3MOXHOCTAMMU
300pOBbs

Yxopn 3a getbMu 1 3a6oTa

72 |B NbHO-JIMHrBUCTUYeckun (B
3 epbansHo-Tl cruaec (B1) 0 HECOBEPLLUEHHONETHUX

4 64 | MoTtopHo-[suratensHbin (M) KoHcynbTpoBaHue 1 coumnansHas pabota
5 64 | BoremHo-Aptuctunyeckuii (B) Crnoprt

6 42 | BHyTpunuyHocTHbIn (BA) Mya3blka 1 Bokan

7 38 | BuaHec-KopbicTHbin (BK) Tepanusa n peabunutaums
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Yenosek poxkaaercss MHAUBUAOM. OH MMeeT 00YCIIOBICHHBIE MPUPOAOH 0COOCH-
HOCTH — reHoTHN. HINBUIya bHbIE TEHOTHIMYECKUE CBOWCTBA B TPOIIECCe KU3HU
Pa3BHBAIOTCS U PE0OPas3yroTCs, cTaHOBATCA peromunuyeckumu (Jleontoes, 1982). [ns
onpeieNieHrsl FeHOTHTIa M (PEHOTHIIA UCTIONB30BAKCH TIPOTrpamMMa JIePMaTOTITU(PHIECKOTO
uccnenosanus FingerCard u rect-onpocHuk I'. Aiizenka EPI, 1963 (Bypnauyk, Mopo3os,
1989). B uccieoBanuy HCIONB30BAIACH TUTIOTE3a, YTO MEXKITY TEHOTHIIOM U ()eHOTH-
IIOM YeJIOBEeKa 4yacTo 00pasyeTcs pa3pblB U KIMEHHO 3TOT pa3pbiB BO MHOTOM ONpPECsIeT
BHYTpPEHHUE KOH(QIHMKTHI TUYHOCTH. [IJIsl CpaBHEHUS IBYX Pa3lIMYHBIX HEKOPPEIUPYEMbIX
METOJIOB THIIOJIOTHH XapaKTepa YeIoBeKa (OIIPOCHUK AN3EHKa U AepPMaTOrMU(pHUIECKUit
ananu3) B nporpamme Finger Card Obuin HOpMaJIM30BaHbI 00€ METOUKH U PE3YJIbTaT
MIPEACTABJICH B OJHUX €IMHUIAX. THIIONOrUs XapakTepa OnpeaesnseTcsl B AByXMEPHBIX
0CsIX (TOPH3OHTAIIBHASI OCh HHTPOBEPCHSI-OKCTPABEPCHSI, BEPTHKAIBHASI OCh CTAOMIIBHOCTh-
HECTaOMIILHOCTB) M BHIBOJNUTCS B BUIE BEKTOPHOTO 3HAYECHUS (pHC. §).

Puc. 8. BekmopHble 3Ha4yeHuUsi murnosio2uu xapakmepa, onpedeneHHble 1o pesybmamam
buomempuyeckoeo uccrnedosaHusi U Tecma AliseHka

AHanu3upys MOJydeHHbIE aHHBIE 10 Pe3yIbTaTaM HCIIOJIb30BAHMS MPOTPAMMBI
VibraMI10 (VibraMI10, 2018; Munkun, Hukonaenko, 2017) u nporpammer FingerCard
(FingerCard, 2007) coBmecTHO ¢ TecT-onpocHukoM I'. Aizenka EPI, 1963 r. (byprauyk,
1989), oTMedaem, 4TO y JEBYIIKHU IIPU HEKOTOPOM CXOJCTBE MPOQHIICH criennani3alum
MoKa3aHbl pa3nuuHble cepbl pasButrs. OqHa 6a3upyercst Ha aKTHBHOM MOTOPHO-/IBU-
raTeJIbHOM TUIIC UHTEIJIEKTA U, COOTBETCTBEHHO, SKCTPABEPTHOM THIIC TEMIIEPAMEHTA.
[Ipu a3ToM HaGIIOJa€TCs BEICOKUM YPOBEHb HEHPOTHU3MA U HEYCTONYHNBOCTH, YTO IIPUBO-
IMT K 4acToi cMeHe padot. Bropas 6azupyercst Ha MHTpPOBEPTHOM THIIE TEMIIEPAMEHTa
U TaKke BBICOKOM YpOBHE HEHPOTHU3Ma. DTO COCTOSIHHE MOYKET BBIPAXKAThCS B UPE3-
BBIYAaiHOW HEPBHOCTH, HEYCTONYHUBOCTH, TUIOXOH a/IallTalliy, CKIIOHHOCTH K OBICTPOH
CMEHE HACTPOCHUH, YyBCTBY TPEBOKHOCTHU, 03a00YCHHOCTH, PACCESTHHOCTH BHUMAaHUS,
HEYCTOWYHMBOCTH B CTPECCOBBIX CUTYALHSX, YTO MOXKET SIBIATHCS IPUIMHOMN CIOKHOCTH
B COLMAJIbHOW aJjanTaluu.
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BbiBoAabI

[IpuMeHeHue CHCTEeMBl KOHTPOJISI MICUXOAMOIMOHATILHOTO COCTOSIHUS YelIOBEeKa
Vibraimage8PRO (Vibraimage8PRO, 2020), mporpammer VibraMI10 (VibraMI10, 2018;
MunkuH, Hukonmaenko, 2017) u nporpamwmsl FingerCard (FingerCard, 2007), mo3Bossiet
YCIEIHO POBOAUTH HCCIIEJOBaHMUS MHANBULYJIBHBIX 0COOEHHOCTEN CUXO(PHU3NO0TIOTH-
YECKUX COCTOSIHMM 4esioBeKa. Pe3ynbTaThl STUX UCCIAEA0BAHUNI CYIIECTBEHHO PACIIUPSI-
10T BO3MOXXHOCTH JTUArHOCTUKHU B ICHXOJIOTMYECKOM KOHCYIbTUPOBaHUH. OCHOBHBIMU
MPEUMYIIECTBAMH SIBJISICTCSI BPEMsI UCCIIEIOBAHUSI H BO3MOXKHOCTh OJIHOBPEMEHHOTO
HCCIIeIOBaHNSI MHOTHX MTapaMEeTPOB YeJIOBEKa, KOTOpbIe XapakTepu3yor ero [1DC.
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AHHOmMauua: 6 cmamve paccmampusaomcs 03MOMCHOCMU NO pa3padbomKe U UCHONbI0BAHUIO
NPOSPAMMHBIX NPOOYKMOB, OCHOBAHHBIX HA NPUMEHEHUU MEXHOI02UU 8UOpou30bpaxdcenus, 0l
PA3IUYHBIX OeCKIMONHBIX PeULeHULL U CIMPYKMYP 0OMeHa OAHHBIX U MOOUTIbHBIX YCIMPOUCME C PA3-
auunsIMu onepayuonnvimu cucmemamu Android, i0S, Windows u Linux.

Kniwouesvie cnoesa: onepayuonnvie cucmemvt, mexnonoaus subpouzoopascenus, Android, iOS,
Windows, Linux.

Implementation of Applications Based
on Vibraimage Technology on Various Platforms

Sergey S. Didenko, Valery A. Akimov

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

Abstract: The article discusses the possibilities for the development and use of software products
based on vibraimage applications for desktop solutions and data exchange structures or mobile
devices with various operating systems Android, iOS, Windows and Linux.

Keywords: OS, vibraimage, Android, iOS, Windows, Linux.

BBepgeHune

Pa3zpaboTka mporpaMMHOTO 00eCTICUeHHUsI, OCHOBAHHOTO Ha TEXHOJIOTHH BHOPOM30-
Opaxxenus (Munkus, 2007; 2020), HICTOPUUECKH HAUWHAIIOCH C peali3aln MPOEKTOB
og OC DOS n Windows. IMeHHO 17151 9TOH OTIepalliOHHOM CHCTEMBI OBLTH CO3/TaHbI
¢marmanckue npoayktsl cepun [TPO Vibralmage 3, 4, 6, 7 a 3atem u Vibralmage 10.
Taxoke mrs OC Windows OBLITH CO3/TaHBI M 00JIee Y3KOHATPABIICHHBIE CTICTTHAIA3UPO-
BaHHBIE TporpammMbl — VibraMed, VibraMid u apyrue.

C pa3BUTHEM TEXHOJIOTHH, CTAIO OYEBHIHO, YTO €€ HCII0JIb30BaHNE HEOOXO0INMO
pacumpsTh Ha Apyrue miar(opmMbl. JTOMY TaKke CIIOCOOCTBOBAIO OBICTPOE pa3BUTHE
anmapaTHOTO U MPOrPaMMHOTO 00ecTiedeHns MOOMITFHBIX YCTPOHCTB, KOTOPBIE CTaIN
o0JafaTh JOCTATOUYHBIMHU PECypcaMu, 4ToObl oOecreynBaTh HEOOXOAUMYIO CKOPOCTh
00paboTku nHpopMarmu. Kak pe3ynbraT — B HACTOSIIIEE BPEMS CTAIO0 BO3MOKHBIM CO3-
JlaBaTh MIPOrpaMMHbIE POIYKTHI IOA HanOosiee Moy IsipHbIE ONePaLMOHHBIE CHCTEMbI

https://doi.org/10.25696/ELSYS.VC4.RU.18
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st yerpoiictB: Windows, Linux, Android, iOS (puc. 1), 4T0 TO3BOJIUT CyIIECTBEHHO
paclIMpUTh KOJIMYECTBO MOJIb30BATENEH TEXHOIOTUEH.

Puc. 1. OnepauyuoHHbie cucmembl, moddepxxusaemble mexHonoauel subpousobpaxeHus

[Mpunoxenus nas OC Windows, a Takske npunoskerns 1 SDK amst Andriod yenem-
HO PacIpOCTPAHSIOTCS YK€ B TEUYCHHUE HECKONbKUX JieT. OCTaHOBUMCS K€ Ha HOBBIX
KOMITIEKTax pa3padorunka mis iOS u Linux.

Co3pgaHue npunoxeHun nopg iOS

Cneunansaoe SDK (VibraMED i10S SDK, 2021) no3BosisieT, UCTIONB3Ys CBSA3KY H3
CaMbIX MOMYJISIPHBIX S36IKOB MporpammupoBanust st i0S Swift + Objective C, coznaBathb
COOCTBEHHOE MPHIIOKCHHIE C TIPOU3BOIBHBIM HHTEp(EHcoM, UCITONB3Ys (DYHKIIMOHAIT,
NPEIOCTABICHHBI TEXHOJIOTHEH BUOPOM300pakeHHs. B KOMIUIEKT MOCTaBKH BXOJIUT
crienuaibHas OMOIMOTeKa, JOKyMEHTAIMS K Hel, a TakKe MPUMEp HUCTIONb30BaHHS.

CpemKka BUIeO B ero 00paboTKa OCYIECTBISIETCSl caMUM ycTpoiicTBoM. [loce aToro
JTaHHBIC B 3alIN(POBAHHOM BHJIE TIEPEAAIOTCS HA CIEIHATBHBIN cepBep, KOTOPBIN 3TH
JIaHHBIE PACIIaKOBBIBACT U MPEIOCTABIISET PE3yJIbTaT Mojb3oBaTento (puc. 2). [Ipu stom
BO3MOXHBI Pa3IMYHbIe BApUAHThl MOHETU3ALMU MIPHUIIOKEHUS (puUC. 3): 1O HMOAMKUCKE,
3a KaXJIplid Pe3yJIbTaT OTACIbHO, IIaTHOE MPHIIOKEHHE.

3anuck Buaeo O6paboTka OTtnpaBka

Ha iPhone nnu Buaeo AAHHbIX
iPad Ha ycTpoucTee Ha cepBep

oT4yeTa Ansa
nonb3oBaTensa

Puc. 2. Cxema pabomsi npunoxeHusi 0ns1 i0S

Puc. 3. lNpumep onucaHusi 00Hol u3 gpyHkyuti 8 SDK 0157 i0S
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CoszpaHue npunoxeHun nop Linux

s oneparmoHHON cucTeMbl LinuxX ¥ mpoIrieccopoB ¢ apXUTEKTYpoil x64 mocTyr-
Ho SDK (puc. 4) (Vibraimage Linux SDK, 2021), Bkiroyatoriee B ce0st Bc€ Heo0OX0auMoe
JUTSL CO3JJTaHUE COOCTBEHHOT'O TIPOTPaMMHOTO TIPOIyKTa: OMHApHBIE 1 KOH(PHUTYPAIFIOHHBIE
(aiispl, a Taxke KO MOJIB30BaTENIHLCKOT0 HHTEpderica.

Puc. 4. lNpumep onucaHusi 00HoU u3 pyHkyult 8 SDK 0515 Linux

[Ipu aTOM, NOTHKa PabOTHI MPHUIIOKEHUS AHAIOTUYHA JIOTHKE Pa0OThI, ONMCAaHHON
st 10S (puc. 3).
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HoBble BO3MOXHOCTU UCMONb30BaHUSA ANEeKTPOHHOro Knr4a

Baxwnoii ocobernnoctpio SDK (VibraMO, 2021; VibraMD, 2021) sBisieTcst BO3-
MOKHOCTB HCITOJIb30BaHMsI alllIApaTHOTO KIJIF0Ya 3alUThl Ha COOCTBEHHOM CEepBEpe IS
00paboTKu pe3ynpTaToB (puc. 6) 6e3 obpamieHus k ceprepy Elsys (puc. 5).

CepBep

(mmmm—) ronvsosarens cepacp Flevs
SDK (obpaboTka
(vHTEepdeiic, 1 gexogupoBaHue

nokas pe3ynbTaTos)
pe3ynbTaToB)

Puc. 5. Cxema pabombi, ekrroqaroujas obpauweHue k cepgepy ELSYS

AnnapaTHbIN
()| cepoer o
nonb3osartens

SDK
C annapaTHbIM
KMNIo4YoMm

Puc. 6. Cxema pabomsl, He mpebyroujas obpaweHuli k cepgepy ELSYS

Peanuzanus noqo06HOro pyHKIMOHAA M03BOJIsIET mojib3oBaTesiM SDK (VibraMD,
2021) coznath cBOE mpuiloXkeHue, padoTatoee 6e3 ooparienus k cepepam ELSYS nst
onepannoHHbIx cucreM Windows, Linux, Android, i0S. IIpu aTom 1uist paciimpoBKH
PE3yJIbTAaTOB, MOJTYYEHHBIX OT KOHEUHBIX MOJIb30BaTEIeH NPUIIOKEHHUH, MOTpedyeTcs
TOJIBKO CBOH cOOCTBeHHBIN cepBep Ha O0aze OS Windows u anmapaTHbIN K04, T0-
craBisiemblii BMecte ¢ SDK (puc. 7)

ABTOpPM3aLMS NONb30BATENS (NOMVH, NApOrib)

PesynbTat asTopusaumm

Mepenaya pesynbTaToB B 3alNPOBAHHOM BUAE 3anpoc Ha paclundpoBky

< K 19 PACLUIMDOBKN

CraTtyc nepegain

[ |

Mounoxenune (OS Windows. Linux. Android. iOS)
CepBeD C annapaTtHbIM Kiio4oM

Co6CTBeHHbIN canT nonbaoeatens SDK

WHTepHeT Gpaysep (npocMoTp
pe3ynbTaToB)

OTdhopMaTMPOBaHHbIN pesynbTaT

3anpoc Ha NPOCMOTP Pe3ynbTaToB

Puc. 7. Paboma npuroXeHus 8 cocmase cucmemsbl ¢ arnnapamybIM KIo4YoM
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3aknrovyeHue

Paspaborannsie SDK m1st pa3aHbIX m1aThOPM U OTIEPAITHOHHBIX CHCTEM ITO3BOJISIFOT
CYIIECTBEHHO PACIIMPHUTH KOJIMYECTBO TOJIb30BaTEIeH TEXHOJIOTHHA BUOPON300paKEHUS
3a CYCT BOBJICUCHUS BJIAJICIIbIIEB YCTPOHCTB Ha paHee HEMOICPKUBACMBbIX IIaTGhopMax.
Kpome toro, 6maronapsi HATHYHIO KOMILIEKTOB pa3padOTIYNKOB, TETIEPh MOXKHO CO3/aTh
COOCTBEHHBIE IIPUITOKCHUA 110 HauoOoee TOITYJIAPHBIC OTICPAMOHHBIC CCTEMBI.
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BeBeneHune

Ha npoTsbkeHu# JUTMTETBHOTO BPEMEHH YUCHBIE U3 Pa3HBIX CTPaH MBITAIOTCS PEIIHUTh
BaXHYIO MPOOJIEMY — HM3BJICYCHHE M3 MaMSTH ONPAIIUBAEMOI0 JUIa HHPOPMALHIO.
3amava 9Ta OKa3auack CI0KHOM, TaK KaK CYIIECTBYIOIINE TEXHOIOTUH JIUIIb YACTUIHO
HOKPBIBAIOT NMPOOJIEMY TOYHOCTH TaKOH HH(POPMALMH, IPH OTHOCUTEIILHOM JICIIIeBU3HE
000pYOBaHHS U MPOCTOTHI €r0 MPUMEHEHUS [T MACCOBOTO HCIIONb30BaHus. Hampu-
Mep, KJIaCCHYeCKuil monurpad), KOTOPBIi MacCOBO PAacHpOCTPAaHEH MO BCEMY MUY,
UMeeT HeJJOCTaTOuHYI0 TOUHOCTh (Staniforth, 2021). B 3T0ii cTaTbe IPUBOAUTCS OIIBIT
AHTJIMICKUX TOJUTPad)0JIOrOB U aHAIU3 HA/ISKHOCTH HH(MOPMAINH, ITOTy4aeMoil OT
HUX. YUEHBIE CXOMSATCS HA MHEHHUH, YTO Takas nHpopmaius (mocie nonurpada) Mo-
’KET paccMaTpUBaTHCS TOJIBKO KaK BTOPOCTEIIEHHAs, HE MMEIOIasi CAMOCTOSATEIILHOTO
3HAYCHUS U J0JDKHA MEPENPOBEPATHCS HHBIMH UCTOYHUKAMH.
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YazsuMocTu noaurpada, yepe3 KOTOpble NPOHUKAIOT OMUOKH (<OOBUHHUTH
HEBHHOBHOT0» U «ONMPABAATH BHHOBHOTO0»).

1. OTcyTCTBHE anmapaTHOrO KOHTPOJIS 32 UCIBITYEMbIM B MOMEHT IPUHSATHUS UM
peIIeHnst «COOOIINTh TMPaBIy», «COOOIIUTH JIOKHYIO WH()OPMAIIHIO», 0OCOOEHHO Ha
Oecco3HaTeNbHOM YPOBHE.

2. CHIKeHHe MOTHBAIUH K MPOXOXKACHUIO TIponeaypsl. [lcnxonornueckn pa3Hbie
CUTYAIUH JIJISl UCIIBITYEMOT'O TIPEITECTOBOTO MHTEPBBIO U TECTUPOBAHMUSI C UCIIONIB30-
BaHWEM moaurpada.

3. Ajanrtanusi K CTUMYJIaM TP TIPEIbSIBICHUU TECTOB 3 pa3a. Ajanrtaius mpuBo-
TUT K YMEHBIIEHNIO BBIPAKEHHOCTH pEaklni, Jake B clydae, KOT/la MCIBITYeMBbIN
0OMaHBIBaCT.

4. KoHTponb BHUMaHUS HAa CTUMYJIAaX WU €T0 OTCYTCTBHS BO BPEMs TECTUPOBAHUS
MIOJIHOCTBIO OTJIaH HCTbITyeMoMy. CIeHaIicT Ha 3TOT MPOIECC MOBIHUITH HE MOXKET.

5. [loacuer GanbHOM cuctemoil onenku monurpamm (LTI, 2021) mpoucxonut u3
HEOJTHOPOJIHOT'O MaTepHaa ¢ PEakiusIMHU UCIIBITYeMOTO B COCTOSSHUM KOHTPOJIS 33 CTH-
MYJIOM M peakiusiMu 0e3 KOHTPOJIs, MAllTMHAIbHBIMH, BBI3BAHHBIMK HE CMBICIIOM CTHMYJIa
Y 9yBCTBOM CTpaxa, a 3BYKOM, KOTOPBIH M3/Ia€T CIEIUAIIUCT, TPEIBSIBIISIS CTUMYJL.

CoBepIleHCTBOBaHUE TEXHOJIOTHUH OMPOCa C UCTIOIB30BaHNEM ToHurpada BemeTcs
[0 JIByM HaIpaBJICHUSM: COBEPIIEHCTBOBaHHE MPOTrpaMMHO-ANapaTHON YacTH Mo-
nmurpada U COBEpIISHCTBOBaHUE MeTOANKH. OHAKO, HE TOT U HE JIPYroi MOAXO0. He
pemaeT mpooiieM, OMMCAHHBIX BBIIIE, H KOJIWYECTBO JIOKHBIX BBIBOJIOB, CIEITAHHBIX
ronurpadoIoraMu, He COKpaIaeTcs.

OnHUM U3 CYIIECTBEHHBIX HEJOCTATKOB SIBJISIETCSI caMa KOHCTPYKIus monurpada,
KOTOPBIH, K COXAJICHUIO, HE «BHIUT» IPOIECCHI, TPOUCXOJIAIINE C ONPAITUBAEMBIM
JIUIIOM B OTpe3ke (cM. ys3BUMOCTh Ne 1) BpeMeHu MeHee | CeKyHIbI, a elle, eClid ObITh
TOYHEEe, B MOMEHT TPUHSTHS TIOACO3HATEIEHOTO PEIIEHHUS «COOOIIHTE JIN TIPaBIy» WIIN
«00OMaHyTB». ITH MPOLECCHl OKAa3aIMCh y BCEX JIIOJIEH OIMHAKOBLI. Perienne o coolie-
HUU TIPaBbl IPUHUMAETCSI YEJIOBEKOM Ha oTpeske BpeMenu 70 300 Mc, a pereHue o co-
OOILICHNH JIOKHON MH(OpMALMU TPUHUMAETCSI Ha OTPE3KE BPEMEHH BCer/a OOJbIIeM,
gem 300 mc. JimmHy BoHBI, paBHyIo B 300 Mc, KOTOpas puKCHpoBaIach 000PyIOBaHHEM,
Hassaim P300 (Picton, 1992). B Hactosiiiee Bpems B Poccuu uMeroTcest IBE TEXHOJIOTHU
¢ omomormdeckoit ooparHoit cBs3pio (BOC), KoTophie MOTYT padotats ¢ BosHOM P300
(Picton, 1992), onHoBpeMeHHO ¢ Tectamu nonurpadHsix mpoBepok Control question
technique u Relevant and irrelevant question technique — 3To crcTema BHOpon300paKeHuUs
(Munkum, 2020) n kauurpad (3aech 1 nanee, s coxpansto HazBanue Kammrpad c asy-
M JI, XOTS IPONU3BOTUTEINH 3TOT0 000PYIOBAHHS YaCTO MCIONIb3yeT oaHy JI B Hammcannn
I10 aHAJIOTHH C MTOJIUrpadoM), OCHOBaHHBINM Ha METOMKE, MPEIIOKEHHON Opa3niIbCKUM
ricuxoyoroMm Mupa-u-Jlonec (Mupa-u-Jlomec, 2002), npencranenusiii B Buge AIIK
YCPII «Apcenam» (Tpodumos, 2017). ITo croumoctu 060pynoBaHus (2 3HAYUT U 110
CTOMMOCTH CaMOU TPOBEPKU HA HEM) OHH COIIOCTABUMBI C KIIACCHUECKHUM TTOIUTpadoMm.

[Ipennaraercs pemenue: 3aaericreoBath TexHonoru bOC 11 noBeIlIEHUST AOCTO-
BEPHOCTH Pe3yJIbTaTOB ICUXOPHU3NOIOTHIECKON JeTeKIMU KU, OHU MOT'YT BBICTYIIATh
BMecTO rosimrpada Kak caMOCTOSITeNILHO, TaK U JIOTIONHSIS IPYT JIpyTa.



184 A. 10. Medeedes
T

O1nuuuma kannurpadpa ot nonurpadcpa

[Iporpammusiit Motyiis «Kaurpady npeaHa3HaueH Jis IPOBEACHUS KOMITBIOTEP-
HOTO aHAJIN3a PYKOTIMCHOTO TEKCTA YeJIOBeKa C LEeNIbI0 0OHApYKeHHS (PparMEeHTOB MTUCH-
MEHHOW P€UYH, OTBEUYAOIUX ITOBBIIIEHHOMY 3MOIIMOHAILHOMY HATPSHKEHHIO THITYIIETO.
daxrruecku, Kammrpad seisercs aerekropom Joku 1o nouepky (Ilomml apa, 2021).
Kaxk mokaszan mMoif cOOCTBEHHBIH OMBIT PaOOTHI C 3aKa3UYMKAMH, 9aCTh U3 HUX, UMES
TYMaHHUTapHOE 00pa30BaHHUE, YACTO UCIIBITHIBAIOT TPYIHOCTH BOCHIPUATHS HH(POPMAITHIH,
€CJIM OHa TIPEJACTABIISETCS B OTHOCUTENIBHBIX BEIMYHMHAX, TO €CTh B mporeHTax. Ho
JI000€ UCClieI0BaHUE Ha MoNUrpade UCCISTOBATEIO MIPEICTABISICTCS UMEHHO B TIPO-
[ICHTHOM OTHOIIICHUU PEJIEBAHTHBIX BOIPOCOB MO OTHOIICHUIO K KOHTPOJIHHBIM WU
HEUTpaIBHBIM (TaK yCTPOCHBI ITporpaMmbl Ha Tro0oM rosmrpade (Kommmmnu, 1988),
kayurpad He uckiroueHne). M Tompko moToM recieoBaTens 00JIeKaeT 3TH HUpPOBbIe
3HAUCHUsS B YAOOHYIO OJIaro3BYy4YHYHO (hOpMy BOCHPHUATHSA. ITHU (HOPMBI 4acTO MOJI-
BEPraroTCsl HalaIKaM, MOTOMY YTO FOPUAMYCCKIE 3HAUCHUS UMEIOT CBOM 0COOCHHOCTH,
9acTO CO CKPBITBIMU MOJATEKCTaMH, B KOTOPBIE BKIIAJABIBAIOTCS HEKHUE CMBICITBI.

Kammurpad nmeet cnemyromnme oTaudns oT nmonurpada:

1. Ctumyn. IMeHHO OHa (MHOTOCIOBHAsI (popMa) sIBIISIETCS B JAJIbHEUIIIEM MaTe-
pHUAJIOM JJIsl UCCIICIOBAHMS, KaK MMoJIMrpaMMa Iocjie cTuMysia B nonurpade. Yem ona
KOpodYe, TeM MEHbIIIE BO3MOKHOCTH TIOIYYUTh pe3ynbTaT. B monurpade mpomexyTox
M3MEpeHHs BBICTABIsIETCS He MeHee 25 cekyH. To ecTh, BCe MPOIeCChl B OpraHu3Me
HCIBITYEMOT'0 U3yUYaloTCs B 3TOT OTPE30K BpeMeHH. Ha kammurpade, uToObl 1aTh pas-
BEPHYTHIN OTBET Y UCIIBITYEMOTO €CTh 1—2 MHHYTHI, B 3aBUCUMOCTH OT HaBBIKOB MHUChMa
YeJI0OBeKa M €0 CIIOCOOHOCTH CaMOCTOSITENIHO MPUIYMBIBATH OTBET.

2. B oTpBITBIX OTBETaX Ha BOIPOCHI COJAEPKUTCS OOJbIIe WH(pOpMAIHH, YeM Ha
3aKPBITHIE BOIIPOCHI, KOTOPBIE MPEIBABISIOT Ha rosurpade. Ira uHGopMaIus 10HKHA
ObITh n3yueHa. OCOOCHHO, €CJTM OHA KAacaeTCsl KpaCHOU 30HbI, KaK BIIPOUYEM, U 3€JICHOM.

3. Ha monmrpade Bo BpeMst IpeATECTBOTO MHTEPBBIO JIHIITH 03BYYHBAIOTCS BOIIPOCHI,
HO HHKOT/Ia HE ITOKa3bIBaeTCs MICHMEHHBIN UX BAPUAHT. DTO JETAETCs IS TOTO, YTOOBI
HCIIBITYEMbIH JIepKail MHOTO WH(GOPMAIUU B TIAMATH U, OTBEYasi, IOIMYCKal OIIUOKH
M OTOBOPKH, KOTOPBIC B CBOIO OYepE/b CTUMYJIUPOBAIU Obl MPOSBICHUE JOIMOJIHU-
TEJIBHBIX AMOLMH. Y Kaumrpada HeT CTaluu MPEATECTOTOBOTO HHTEPBBIO, BOMIPOCHI
MPEeNBABISIOTCA OJMH pa3. Ho Bce BOMPOCH MPEeNbABISIOTCS €My Ha OJlaHKe cpasy.
OOBsICHSICTCS JTUIIb KAK CTPOUTh OTBEThHI M KaK HEOOXOIMMO 3aIHChIBATh.

4. BomnpIast 4acTh TICUXOJIOTHH JISKHUT B IIPEITECTOBOM HHTEPBBIO, CIICIIHAIUCT Ha-
Tpy’KaeT ee IOTOIHUTENFHO, HallpuMep MTPOEKTUBHBIMU TecTaMu. Llens — caenars s
ce0s ipeIBapUTENbHBIN BBIBOJT 00 UCTIBITYeMOM. HO BO BpeMmsi ITpOBEICHUS TECTHPOBA-
HUS IICUXOJIOTMUYECKUX MTPUEMOB He npuMensiercs. Ho atu 2 npouiecca pa3aeneHsbl, U 3TO
pasneneHne MOHUMAET U caM UCTIBITyeMblid. IIpakmuuecku, 6o epemsa mecma Ha No-
auzpaghe y ucnvtmyemozo Hem mecma 01 000ymMuléaHus — Oamp RPAGOUBLIL OMEent
unu ez2o uckasums. lloroMy 9410 BONPOCH UAYT OJMH 32 APYTHUM C IEPUOIUIHOCTHIO
25-30 cexyH. A caMm TecT BOCIIPHHUMAETCS UM HE KaK OOBSICHEHHE, a KaK HeKasl Urpa.
[TorTOMY, OTBET HCTIBITYEMOTO B TecTe «Jla» B )KU3HH HE COOTBETCTBYET MPU3HAHMIO.

5. OCO3HaHHOCTH UCTIBITYEMOTO WJIM KOHIIEHTpAIHsi BHUMaHUs. B 00bI9HOM KU3HU
YeJI0BeK MPeObIBaeT B COCTOSTHUM OCO3HAHHOCTH MMPUMEPHO 15 MUHYT, a TOTOM, €CIIN He
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MEPEKITI0YACTCS Ha MHOU BUJI JCSITEIBHOCTH, €0 BHUMAHUE Ma1aeT MPUMEPHO HAIOJIO-
BuHYy. Ha nonurpade HeBO3MOKHO MOTYYUTh YETKHE IICUXO(PU3NOTOTHIECKIE PEaKInu
HCIBITYEMOTO, €CJTH OH He OyJIET B COCTOSTHMM 0CO3HAaHHOCTH. Ho 3TOT mporecc otnan
camoMy ucreITyeMoMy. OH MOJKET OTBEYAaTh HA TECTHI CIIOBO «Ja» HIIM «HET» KaK
B COCTOSIHUM OCO3HAHHOCTH, TaK U POU3HOCUTH MX MallMHANIBLHO. Bo BTOopoM cityuae
WHTEHCHUBHBIE SMOLIUH (TO €CTh MOHATHBIE IS oJHUrpadosora) mposiBISITECS HE Oy IyT.
HUccnenosanue Ha nomurpade mmrces 2.5-3 gaca. [lagenue (ynepxanue) KOHICHTPAIAN
BHUMAHUS CBSI3aHO C dHEPTrHed uerbitryeMoro. OOBIYHO MOIUrpadoor HabIoAaeT ciie-
JOYIOUIMK Tpolecc: eciy Ha 1—1.5 MUHYTBI, KOTia AJUTCS OHO MPEIbSIBICHUE TECTA,
€ro XBaTaeT, TO Ha MOCIEeAYIOIIUE 32 HUM MPEIbIBICHHS yKe HE XBaTaeT. BriepBbie
WCTIPaBUTh ySA3BUMOCTH nonurpadHoro uccnenoBanns Ne 1 mombrrancs Farwell Lawrel
(Farwell, 2012), rexHonorus nmosiBuiIack noj Ha3BanueM Brain Fingerprinting. Oxaako
TeXHOJoTusl MOXKeT oxBaThiBaTh MeToauky CIT m Ha npyrue He pacmpocTpaHsIeTCs.
TexHosorus noxy4nack 0poras U He MoJIX0/1MIIa Il MacCOBOTO MCIIONb30BaHMs. Tem
HE MEHee, JIONTOE BPEMs OCTAETCSI OTKPBITHIM BOTIPOC, KaK MPUOIU3UTHCS K U3YUCHHIO
COCTOSIHHS TIPUHSITHS PEIIECHUS HCITBITYEMBIM?

UYro m3mepsiet kayuurpad? OH u3mMepsieT ypoBeHb CTpecca Ha CTUMYJI B BHJE BOIIPO-
ca tecta. Kakue n3amepenus ciyxar 6a30BbIMU IPHU 3TOM: IpadosiorTudecKue u rpado-
METPUYECKHE MaPKEPhI, KOTOPBIE IMHAMUYECKH H3MEHSIOTCS B 3aBUCUMOCTH OT YMOIIMU
cTpecca U KOTOpPbIe IPOUCXOMAT C UCTIBITYEMbIM B 3TOT MOMEHT BpeMeHu. OTHOBpe-
MEHHO OHH OCTAITCS CTAOUIBHBIMU, €CITH CTPECC UCTIIBITYEMBbIi He UCTBIThIBAET. [Ipn
3TOM 00paboTKa ITUX MapKEepOB M Pa30MBKA MO KATETOPUSIM MPOUCXOIUT B MPOrpaMMe
nommrpada (Comrauko&Ilenenureia, 2020). YpoBeHB cTpecca CBSI3aH ¢ MPOIECCOM
KaKo€ W3 PeIIeHUH MPUHSI UCIIBITYEMBbIH — «COOOIIUTH MPABIYy» W «OOMaHYThY.
JHpyrue uckaxaronye peanbHOCTh (DaKTOphl Ha BOSHUKHOBEHHS CTPECca y UCIBITYEMOTro
B CPaBHEHHH C MIPOILECAYPOH TECTUPOBAHUS Ha monurpade, U BIUAIOMINE HA TOYHOCTh
HcCIeI0BaHus B 1IeTI0oM (00s3HB 3JIEKTPUYECTBA, CTPax Mepel KOHTAKTHBIMU JIATYNKAMH,
CTpax BBITIISAACTD B IJIa3ax MOJIUrpadosora HeJOCTOWHO | JP.) HE BOSHUKAIOT.

Ob0ymuleanue — ImMo 04eHb AIHCHBLIL IMAN OA UCCAEO0CAHUSA, U3 KOMOPO20
MOIHCHO Oesiamb coOcmeeHHble NPOZHO3bL Oadice 0e3 kaanuzpagha. ['anc Cenbe (Selye,
2013) mmcait 0 2 COCTOSHUSX YeI0BeKa Mepe]T OMMACHOCTRIO «OexkaThy (11 mommrpada —
9TO TOBOPHUTH MPABIY) HIH «OOPOTHCS», TO €CTh, IPUIYMBIBATh OTBETHI, KOTOPHIE HE
COOTBETCTBYIOT HCTHHE. JTO BCE MIPOUCXOIUT Ha MOJICO3HATEIILHOM YPOBHE, HO OT HETO
3aBHUCHUT (PU3NOIOTHYECKHI OTBET OpraHu3Ma.

BuiBoa Ne 1. Ilpu ucnonvzosanuu Kannuzpagha emecmo nonuzpaga, 3a cuem pas-
HUUbL 8 MEMOOUUECKOM ROOX00E MOMCHO 3AKPbIMD yazeumocmu Ne 2-5 u yacmuuno
yazeumocmp Ne 1. MeTtonuka xayumurpada Xopouio permaet 3Ty npodiaemy. HeBo3moxHO
HaMMcaTh 4TO-TO, KAKOM TO TEKCT OT PYKU M TeM OoJee J1aTh MHUCbMEHHBIA OTBET Ha
BOTIpOC 0e3 KOHIEHTPAMN BHUMaHMs1! DTOT HaBBIK B YEIOBEKE 3aKPEMHJIICS Ha yPOBHE
TIOICO3HAHUS C MOMEHTA IOsIBIIeHHUs ITichMeHHOCTH (BunaOepr, 1940; Kuraes&lIlapxomoB,
1997; JluneBuy,1997; Tapanenko, 2017; Ilerposa, 2016; Cumakosa, 2003; ITonosa, 2011;
HIkoponar, 2008; Cemuna,1972; Jlypus, 2002). [1o sToit npuunHe He TpedyeTcs «Ha-
CTPO¥Ka» HCHBITYEMOT0, TO €CTh TIPETECTOBOE HHTEPBBIO, KOTOPOE MPETYCMOTPEHO B Me-
ToaMKe 110 padore ¢ mommrpadom. Y KoHIIEHTpaIys BHUMaHUA HE Ma/1aeT Ha MPOTSHKEHAN
BCET0 HCCIIEIOBaHMs Ha Kauurpade, KoTopoe JUIUTcst npuMepHo 1 yac. Bepuemcs k Teme
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«3amupanus». [To MonM HaOMIOAEHUSAM 32 UCTIBITYEMBIMH B IIPOLIECCE PACCIIEIOBAHUS
C UCHOJIB30BAaHUEM Kauurpada oKa3aaoch, 4TO MPOJOJLKUTEILHOCTD 3aMUPAHUS TIepest
HaIMCaHWEM OTBETa y UCIIBITYEMOTO Ha BOIIPOCHI, Ha KOTOPBIE OH TBITAJICS OOMaHyTh Ha
1,52 cexyHibI OOJIbIIIE, YEM Ha BOIIPOCHI, HA KOTOPBIE OH COOMpAJICS OTBETUTh PABIHBO.
Tax BO3HMKIIA U/iesl UCTIOJIB30BaHMA OKCUMETpA JUIs 3TOM LENH, KaK JOINOIHUTETLHOTO
YCTPONCTBA, OBBIIAIOIEr0 HA/IeXKHOCTh TAKOIO UCCIIEI0BAHMS.

TexHonorn4yeckasa moaesb UCNOSIb30BaHUA OKCumMeTpa

Kakue peaknmm n3mepser OKCUMETp, W KaKue M3 HUX BaXKHBI [T IeJIel mcciie-
JIOBaHUS, a Kakue He BaXHBbI? OKCUMETp u3MepseT: 1. ypoBEeHb KUCIOPOAa B KPOBU;
2. 4acTOTy CepleUHBIX COKpalleHUH; 3. TeTu3MorpamMmy; 4. nepdoroxken nuaekc Pl,
OTBEUAIOIIHNH 3a JIBUKEHHE KUCIOPOAa B KPOBH. Y POBEHb KHCIOPOJa B KPOBH — 3TO
cTaOMIIBHBIN MoKa3aTens. OH BaXKEH TOJIBKO IS OIIpeIeIeHns O0JICH JTN HCITBITYEeMbIi
nin HeT. TonbKo 3a/1epikKa IbIXaHUs IPUMEPHO Ha | MUHYTY CHU3UT €r0 MOKa3aHMUs.
Ha mpakTuke TakuX JUIMTENBHBIX 3aJICPKEK JIbIXaHUsSI HU KTO HE JIEJIaeT BO BPEMs HC-
cinenoBanus. [lmeruamMorpaMma oueHb JUHAMUYHBIN MOKa3zaTenb. M OH oTBedaeT 3a
oOpariieHre KPOBOTOKA JIMO0 TI0 OOBIIOMY KpPYTY, JIMOO TI0 MaJloMy. DTOT MOKa3aTelb
TECHO CBsI3aH C 3MOIIMEH cTpaxa B yenoBeke. [Ipu oOMaHe 3HAaYeHHSI CHUXKAKOTCS OT
CPeIHUX JJI UCTIBITYeMOTro B 2—2.5 pa3sa.

Bbu10 3ameueHo, 4To ABMKEHHE KUCIopoa B nepudepudeckux cocynax (Pl unaexc)
B 3TOT MOMEHT CHJIPHO CHIDKAJIOCh M HANMEHBIITNE 3HAUEHHS TIPUXOIUIINCH B T€ MOMEH-
ThI, KOTOPbIE OBLTN HIKE KOHTPOJIBHOTO 3HAUYEHUS, KOTOPOE U3MEPSIIOCh OKCUMETPOM
(Ha BBIMBIIUICHHBIH 00BEKT, KOTOPOTr'O HET B IIPUPOJIC U KOTOPBIl BOOOPA3WII UCTIBITY-
emblit). ComocraBiieHue napamerpoB uHiekca PI u cootHomenus rpadoMeTpuiecknx
1 TpahOIOTHIECKHIX MapaMeTPOB KOHTPOIBHBIX U PEJICBAHTHBIX 3HAYCHHN ITO3BOJISIET
TOYHO OIPENENATh HATMYME OOMaHa B MMChbMEHHBIX OTBETAX UCIBITYEMOTO, JaXKe eCIIH
9TH 3HAYEHUS MONAJal0T B JKENTYIO 30HY HEOIPEIeICHHOCTH B Tiporpamme Kasnmurpada.

BoiBoa Ne 2. Omka3z cpazy om 08yx 8axcHbIX MeXAHUIMOE, UCHOTIb3YEMbIX HO-
auzpagonozamu (npeomecmosozo unmepevio u OGAILHOU OUEHKU ROIUZPAMM) HPU
pabome c Kanauzpaghom, 6 nonv3y usyuenusa 3aMupanus UCnblimyemoz2o nepeo 60npo-
com u unoekca Pl, cnocobcmeyem nogvluienuio mounocmu uccied08anus 6 yeaom.

BoiBoa Ne 3. Okcumemp 6 modenu ucnonvioéanus ¢ xarauzpagom (uau
vibraimage) esicmynaem mem uncmpymenmom, Komopeolii uzmepsem cocmosnue
«3amupanun» 00 oauu omeema ucnvtmyemvim. Tonvko dnazooapsa emy 6 npomescym-
Ke 1-2 ceKynowl cmanosumces NOHAMHBIM BPOUeEcc nepepacnpedeienus KpoGaHozo
nOMOKa ¢ 601bUI020 KPY2a HA MATbLIL, UIU HAOOOpom!

Oxcumerp mozens Boxym AHO18 (https://boxym.com) kpenmuTcs Ha yKa3aTeTbHBII
najer pyKd UCHBITYeMOTr0, CBOOOHOW OT TOW, B KOTOPOH OH JEPKUT IIAPUKOBYIO
pyuky. [Togxmoyaercst k cMapTdoHny. McnpITyeMoMy mpesiaraeTcsi pecTaBUTh MbIC-
JICHHO HECYIIECTBYIOIINH 00pa3, KOTOPbI OH HUKOT/Ia HE BHJIEI B KU3HH (HAIIpUMep,
CJIOHA TISITHUCTOTO OKpaca). Koraa o0pas ToToB, OH TOBOPHT «/1a» ¥ 3aMTUCHIBAET B ITOJIE
Onanka «CIIOH ITHUCTOTO OKpacay. DK3aMeHaTop 3aMepsieT HauMeHbIlee 3HaueHue P1
710 MOMEHTa HalUCaHUsl OTBETA HCIBITYEMBIM. DTO M €CTh KOHTPOJIEHOE 3HAaYCHHUE.
OT0 3HAUYEHHE HK3aMEeHATOp 3aHOCUT B OJIaHK BompocHWKa. Hampumep, B 00bI9HOM
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CIOKOIHOM cocTosinuu 3HaueHue Pl y ucneiTyemoro octasisuio 3.6 egunuilsl. B mo-
MEHT 3apOXJICHUS KOHTPOJIBHOTO oOpa3ia oHo coctaBmio 2.0. Korma ucnsityembrit
JOXOJUT JI0 PEIICBAHTHOTO BOMpoca (KOTOPEIH 3apaHee 3HAST SK3aMEHATOP) 3aUUTHIBACT
€ro BCIyX, 9K3aMEHATOp CIIEUT 33 HCIIBITYEMBIM U B MOMEHT «3aMHPaHHUs», BEIKIAB
HauMeHblnee 3HadeHue Pl, orrpasiser mo Bluetooth ckpun m3mMepeHuss OKCUMETPOM.

TexHonorna BUbponsobpaxxeHus

Cucrema BuOponsoOpakenus win vibraimage (Munkus, 2007; 2020) padoraer ¢ xu-
BBIM BHUJI€0 WM BHe0(ailIoM 1 criocoOHa yIaBIMBaTh KOPOTKHAE U3MEHEHHS 3a CUeT
KOMIIBIOTEPHOI 00pabOTKH BUIEO B PEXKHMME PEaIbHOTO BpeMeHH. B pexxuMe neTeknun
JDKU TIPETYCMOTPEHBI JIBa PEKUMa: TECT U MOHUTOPHUHT. B pexume «MOHUTOPHHI»
MOYKHO OCYIIECTBUTH T¢ K€ (YHKIMH, 4YTO ObLIM omucaHbl Bhiie s Kamiurpada,
KOT/1a TIepE/T UCTIBITYEMBIM €CTh «CTOID TPOMEKYTOK Ha 00 TyMbIBaHHE BOTIPOCA, a 3a-
TEM Ja4y OTBETa B ompeJeneHHON (opme (pa3BepHyTOH). MBI 1aeM BO3MOXHOCTh
MIPOSIBUTHCS CTPATETUH «3aMUPAHUS U OTCHekuBaHus BOJHBI P-300 y ucneiryeMoro
[P PEIICHUH Coo0IIaTh MPaBay Wid 00OMaHyTh. UTOOBI TOOUTHCS OT UCIBITYEMOI'O
Ooxpirero ¢ dexra «3aMUpaHuT» 1EIecO00pa3HO BKIIIOYATh MTPOMEKYTOUHOE 3BEHO,
KOTJ]a CTUMYJI-BOTIPOC BBIBOJIUTCS HA SKPAH Iepe/] INIa3aMH UCIIBITYeMOTO (TOIBKO OMH
BOIIPOC IO MOPSIIKY, HE BECh TECT). Y MPOCUTH UCTIBITYEMOTO CaMOCTOSATEIBHO BCIYX
3a4NATHIBATH BOIPOC ¥ JIaTh HA HETO OTBET B Pa3BEPHYTOM Bue. Tak omeparopy Oojee
TOYHO MOKHO OY/IET OTCIIETUTh BPEMEHHYIO TOUKY BBOJIa CTUMYJIA M TOYKY OKOHUAHHS,
KOT'JIa HCIIBITYEMbIH HAYMHAET IPOU3HOCUTH OTBET. I3MeHEeHHS ICUXOJIOTHYECKHX T1a-
PaMETPOB «JI0» CaMOI0 OTBETa ¢ (PUKcalMell N3MEHEHUI OBICTPBIX TAPaMETPOB JAAFOT
00JbIIyI0 0OBEKTHBHOCTH BCETO MPOIIEcca, MOTOMY YTO TPU 3TOM 3aJ€HCTBYyEeTCS He
TOJIFKO Ta YaCTh MO3Ta, KOTOpasi OTBEYAeT 32 BOZHUKHOBEHHE SMOIIMH, HO H 32 ee 3a-
pOXKIeHHe B BHJE 0eCCO3HATEIBHBIX UMITYIILCOB i BoiH P-300. Cremyer 3aMeTuTh,
4To nporpamma Vibraimage 1eHCTBUTENFHO BUAUT OTH BOJIHBI B BUJIE OBICTPBIX peak-
LIMH, HO TIepepacipeiesieHre KPOBOTOKA ITporpaMma «yBHIETH» HE MOYKET, OTIepaTopy
MOJKHO JIUIIb TIPEATIONIOKUTh, 9TO 0 OTBETA IPOU3OILIO «3aMUPAHUE», U TaM, Ha TOM
OTPE3KE BPEMEHH 3TO CIAYUYUIIOCH C UCBITYEMbIM, HaI€5KHO MPOCIECIUTh 3TOT MPOIIECC
B €r0 OPraHU3Me IMTOMOTACT OKCUMETP.

3aknrouyeHue

C mMomeHTa u3o0pereHus nonurpada Bce UCCIeI0BaTed KOHIICHTPHPOBAIH CBOE
BHHMaHHWE Ha CTUMYIIBI U UX COJIEp)KaHue, HO YIyCKaIX BO3MOKHOCTh M3yUUTh, YTO
MIPEIIECTBYET OTBETY Ha CTHMYJ, TOHUMaHUE COCTOSIHHSI UCIBITYEMOTO «JI0» Jauu
TOT0 WJIX MHOTO BepOaibHOro oTBeTa. OTCyTCcTBHE MH(OPMAIUU 00 3TOM COCTOSIHUU
HUCIBITYEMOT'O IIOTOM IMOPOAUIIO OIIMOKHU IIpr aHaJIM3€ IMOJIMIrpaMM U HEIOBCPUSA KO
BCEMY METOAMYECKOMY IMPHEMY B IIEJIOM CO CTOpOHBI oOmiecTBa. Pemenne sToi 3a-
J1adu, To ecTh ucnosb3oBanue bOC kammurpad wim BUOpOon300paKeHHs IPU KOHTPOJIE
nepepacupeiefieHrss KpOBOTOKA MPH 3aPOKICHUN dMOIIUU CTpaxa OKCUMETPOM, T0-
3BOJINT HpI/I6JII/I?,I/ITB MCTO/ M3YyUYCHUS IMMaMIATHU YCIIOBCKA, KOTOPass OCTACTCA Yy HCI'O OT
BO3JICHCTBUS DKCTPEMAJIBHOM CUTYAaIlMH, U BBIBECTH €€ Ha HOBBIA YPOBEHb.



188 A. 10. Medeedes
T

91

2]

10.

11.

12.

13.

14.

15.

16

18

19.

20.

21.
22.

INnteparypa:

. BunbGepr, A. 1. (1940) Kpumunanucrudeckas sxkcreptusa nucbma. M., 1940.
. Kuraes, H. H., ITapxomos, B. A. (1997) Ilcuxonorndeckoe COCTOSIHAE UCTIOTHUTENSI PYKOIIMCHOTO

TekcTa, BectHuk MpkyTckol rocyiapcTBeHHOM akanemuu, Ne 4 (25).

. Konmmmau, T'. @. (1988) [Tonyuenue quarHoctHueckoil ”HGpOpMalnu BEpOSITHOCTHBIM METOJIOM

pacniozHaBanus 06pasuos. I'. @. Koummmnau, B. B. Ceperun. Bonrorpan: BCUIMBJI CCCP, 16 c.

. JIunesuy, B. JI. (1997) M3yueHue xapakTepUCTUK NCUXOJOIMUECKUX M3MEHEHUN MHIUBUIY-

aJIbHBIX IPU3HAKOB IOYEpKa KaK ICUXOJIOTHYECKUX MHMKATOPOB IPHU JTMAarHOCTUKE cTpecca,
[lcnxonmarnocTruka B mpaBOOXpaHUTENBHBIX opranax, 1997, Ne 2 (6).

. JIypus, A. P. (2002) ITucbMo 1 pedb: HEHPOJIMHTBUCTHYECKHE HccnenoBanus. M.: Hayka, 345 c.
. MunkuH, B. A. (2007) Bubpouszoopaxenue. CI10.: Penome. 108 c.

https://doi.org/10.25696/ELSYS.B.RU.VI1.2007

. Munkus, B. A. (2020) Bubpouzobpaxenue, kudeprnernka u smoruu. CI16.: Penome. 164 c.

https://doi.org/10.25696/ELSYS.B.RU.VCE.2020

. Mupa-u-Jlonec, E. (2002) I'paduyeckas meroanka uccienoanus suanoct. CI16.: Peup.
. Ietposa, C. . (2016) IuarHocTrka NCUXOJIOTMYECKUX CBOWCTB MO MOYEPKY (KPUMUHAIUCTH-

YeCKHU, U3HOJIOTUYECKUI U ICUXOJIOTMYECKUN acIIeKThI).

MMomul'apn (2021) Ilporpammusbiii monayns Kammurpad. https://shop.polyguard.ru/tovar/
programmnyiy-modul-kalligraf/

[Tomoga, O. A. (2011) JlnarHocTiueckoe HcciIe0BaHUE MTOYepKa KaK OCHOBA BBISBICHHS THIIA
MBICITUTENBHBIX 32129 UCIIOJHUTEIST PYKOTIMCH, AUCC. KaHM. I0pUI. HayK. TOMCK.

Cemuna, JI. P. u nip. (1972) Ucnonb3oBaHue PU3HOIOTHUYECKUX METO/IOB UCCIICIOBAHHS B Cy1€0-
HoM nouepkoBeaenuu, Tpyast BHUNCO. M.: BHUUCD, 1972, Ben. 4, C. 224-269.
Cumaxosa, E. C. (2003) OtpaxxeHue B oYepKe MCUXOJIOTUIECCKUX CBOWCTB U COCTOSIHUM JIHY-
HOCTH (KPUMHUHAIUCTHYESCKHUH, YTOJOBHO-POIECCYANbHBIN U MCHUXOJIOTHYECKUN aCMeKThI),
JUICC. ... KaH/. I0pu. HayK. TOMCK.

Comrnukos, A. T1., Ienenunsin, A. b. (2020) Anroputm ChanceCalc — cpaBHEHHE pa3IMYHbBIX
CHUCTEM KOJIMYECTBEHHOTO aHaju3a nonurpamm, https://proverka--na--poligrafe-pro.turbopages.
org/proverka-na-poligrafe.pro/s/sravnenie-razlichnih-sistem-kolichestvennogo/

Tapanenxo, B. 1. (2017) Ilouepk, nopTper, xapakrep. CKpbITas ICUXOANArHOCTUKA B IPaKTU-
YECKOM H3JI0KEHHU.

. Tpodumos, T. @. (2017) https://youtu.be/ryly6oP2ej4
17.

IIIIIT  (2021) BanneHas oueHka mnoaurpamm. https://polygraph.su/info/uchebno-
metodicheskie-materialy/educational materials/ballnaya-otsenka-poligramm/

. lIkopomnar, E. A. (2008) TeopeTnieckue U METOANYECKUE ACTICKThI TUATHOCTUPOBAHNUS HEOObIU-

HBIX ICUXO(MU3HOIOTHUECKUX COCTOSHHUI UCTIONHUTENSI PYKOITHCH TI0 IOUEPKY, AUCC ... KAHIHIAT
opu. Hayk. Boarorpan,.

Farwell, (2012) Brain Fingerprinting: a Comprehensive Tutorial Review of Detection of Concealed
Information with Event-Related Brain Potentials, Cognitive Neurodynamics, Vol. 6, pp. 115-154.
Picton, TW. (1992) The P300 Wave of the Human Event-Related Potential, Journal of clinical
neurophysiology, Raven Press LTD, NY.

Selye, H. (2013) Stress in Health and Disease, Butterworth-Heinemann.

Staniforth, A. (2021) Murder Investigation: The Police Application of Brainwave
Technology, Policing Insight, 25 May 2021. https://policinginsight.com/features/innovation/
murder-investigation-the-police-application-of-brainwave-technology/



4-1 MexxpgyHapofHas Hay4HO-TeXHUYeckasi KOH(hepeHLUs
COBPEMEHHASA NMCUXO®U3NONOrnAa. TEXHONOrns BUBPOU3OEPAXEHUA
WioHb 2021 r., CaHkT-MeTepbypr, Poccus

AHanus cuctembl NpegoCcTaBNeHUsA rPaHTOB Ha MPOEKTbI
no pas3paboTke NporpaMMHOro ob6ecnevyeHMs NO HanpaBnEeHUIO
MCKYCCTBEHHbIN UHTENNEKT B MeAULMHEe Ha npumepe
MeAULMHCKOro npunoxeHua BubpounsodbpaxeHus HealthTest

E. . JlobaHosa

00O «MHoronpodunsHoe npeanpusTne «3Ancucy, CaHkT-MNeTepbypr, Poccus,
lobanova@elsys.ru

Annomayua: B oannoti cmamve npuseden kpamkuti 0030p yu@posusayuu 30pasooxXpaHeHs.
6 Poccuu u 6 mupe. [lokazano, 4mo 0OHUM U3 OCHOGHBIX NEPCNEKMUGHBIX HANPABGIEHULl A6TIAEeMCs
UCNONB3068AHUE UCKYCCIMBEHHO20 UHMENIEKMA 60 6cex 001acmsax 30pagooxpanenus. Paccmompero
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BBepgeHune

B nacrosmee Bpems nanaemust COVID-19 crana npuunHoi cepbE3HBIX COLUATBHO-
SKOHOMHYECKHX MOCIIEACTBUH 10 BceMy MHpPY. B kauecTBe MeTo10B 60pHOBI (puc. 1)
C KOPOHABUPYCHOH MH(eEKIuel ObUIN BBEICHBI MHOXKECTBEHHBIC OIPAaHUYNUTEIIbHBIC
MepBI, YTO IPUBENIO K OJHON M3 KpyMHEHINX MUPOBBIX pereccuit ¢ 1930-x rogos
B 9KOHOMUKeE, Y 93% ctpan B 2020 r. ynan BBII, B HekoTOpBIX cTpaHax Hadajcs Mac-
coBkIit Toro. B Poccun ¢ mavana mangemun COVID-19 mo gaHHEIM OTIEpaTUBHOTO
mTaba 3abonenu cBeime 4,7 MIIH yenoBek. K MOMEHTy HalucaHus CTaThU (ampesb
2021 r.) B cTpaHe cOryacHo O(HUUIMAIBLHONW CTATUCTHKE OT KOPOHABHUpYca yMEpPIU
103,6 toic. yenoBek (KoponaBupyc B P®, 2021), ogqHako peanbHas nudpa modtu
B Tpu paza ooinpmre (Kobak, 2021).

Puc. 1. Memodb! 60pbbbi ¢ naHOemueti COVID-19

B xpymHBIX TOocymapcTBax, B TOM uucie U B Poccuu, ObLTH BBIIETICHBI 3HAUN-
TenbHbIe (PMHAHCOBBIE CPEICTBA IS MOAAEPKKH MMPOESKTOB, HAIPABICHHBIX Ha pe-
IeHrne Mpo0sIeM, BOSHUKINNX B YCIOBUAX MTaHICMHUH, Ha BOCCTAHOBJICHHUE CEKTOPOB
SKOHOMUKH, MOCTPAJABIINX OOJIBIIE BCEr0 OT OrpaHHUYUTENbHBIX Mep. C yueTom
HEOOXOJUMOCTH YMEHBIICHUS! KOHTAKTOB W COIMAIBHOTO TUCTAHIIMPOBAHUS IS
MIpPEeKpaIeHHs MTaHIeMIH OCHOBHBIE (DMHAHCOBBIE CPEICTBA BBIACISIINCH HA TIPOEKTHI,
HarnpaBJICHHBIC:

— Ha pa3pabOTKy JIeKapCTB/BAKLUH, TUaTHOCTHIECKHX criocoboB nmpotuB COVID-19;

— Ha o0ecrie4eHrne JUCTaHITMOHHON paboTHI;

— Ha TIOJTy4eHHUEe YCIyT 00pa3oBaTeNbHBIX, IOCYTOBBIX, B TOM YHCJIE U MEAUITMHCKHX,

JUCTAHIIMOHHO, OHJIAMH.

Juis ycrnienHoi 00pbObI ¢ MaHIEMHEH, COTIACHO BCEMUPHOM OpraHU3aIiy 31paBo-
oxpanenus (BO3), HeoOxoaumo odecrednTs TII00aIbHbBIN JOCTYIT K BaKIUHAM, CPEJl-
CTBaM JMAarHOCTHKH W JIEKAPCTBEHHBIM IperapaTam il 00pbh0bl ¢ KOPOHABHPYCOM
TTOBCEMECTHO U JJIsl BCeX HyKaaromuxcs B Hux Jroaei (Ghebreyesus&Leyen, 2020).
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st mpeoTBpalieHus JOJATOCPOUHBIX HETaTUBHBIX MOCIEACTBUH U MUHMMH3a-
LUy yuiepba rocygapcTBa CTajad BKJIaAbIBaTh 3HAUNTENIbHbBIC (PMHAHCOBBIE CPEICTBA
B MHHOBAIMOHHYIO 00J1acTh Ha CThIKE HHPOopMannoHHBIX TexHonoruit (UT) n menn-
LMHBI — TeJIeMeIuInHy. B yClIoBUAX COIMaIbHOrO THCTaHLIUPOBAHUS, JIOK/IAYHOB
U IpYTHX OTPaHMYCHHMH, a TAK)KE OYeHb OBICTPOr0 pacHpOCTpaHEHHS BUPYyca OUYCHb
Ba)XHO HMETb BO3MOXKHOCTB OBICTPOTO yJAJIEHHOI'O JOCTYIIA K MEAULMHCKOMN TOMOIIN
Juts o0ecriedeHus 3M0POBbs BCEX IPaX</IaH, YTO KaK pa3 ¥ MOTYT 00€CIEeUNnTh TPOESKTHI
TeJIeMeUITHBI.

OnHUM M3 IPUMEPOB TaKUX MPOEKTOB siBisiercst mpoekT HealthTest. On mpencras-
nsieT coboi mporpaMmy 3KCIPECcC-IUarHOCTHKH, pa3pad0TaHHYI0 Ha OCHOBE aHAIU3a
BUJICO JINLA YEJIOBEKA JAJIUTEIbHOCThI0 1—3 MUHYTBI C IOMOIIBIO TEXHOIOTUH BUOPO-
nzobpaxenus (Munkusn, 2007; 2020) nanee (BU) u uckyccrsennoro untesnexra (M).
[IpoBeneHye KIMHUYECKUX HCCIIEJOBAHHM, CO3AaHUE OTKPBHITON 0a3bl CPAaBHUTEIBHBIX
JAHHBIX PE3yJIbTaTOB 3aMEPOB COCTOSHUSA 4eoBeka nporpammoit HealthTest u ananmusos
KpPOBH Ha aHTHTENA K BUPYCY MOXKET CTaTh MIyTEM pPEIIeHHs TPOOIEeMbI TOBCEMECTHON
JKCIpecc-AUMarHOCTHKY JIIOOBIX BUPYCOB, B ToM yuciie © COVID-19.

TenemeauunHa B Mmupe

[ToapoOHBIN aHAIN3 CUTYAITMH B MUpPE TI0 ITU(GPOBU3ANNN 3PABOOXPAHCHUS TIPH-
BEJICH B pe3yJibTaTax uccienoBanus Poccuiickoro poHIa pa3BuTHI HHPOPMAIIMOHHBIX
texnonoruit (Kproxos u nip., 2020). Benymmmu ctpanamu 3a pyOexxom 1o ¢puHaHCHPO-
BaHWIO W BHeApeHUIO TeneMenunuHbl sBistoTces CILIA, Pecryonuka Kopes, Simorwns,
Cunranyp, BenukoOpuranus. Taxke mporpaMMbl 110 BHEAPEHUIO HUPPOBBIX TEXHO-
Jioruii B cepy 31paBoOXpaHeHus ecTh B ABcTpanuu, bpasunuu, ['epmanuu, [lanuu,
Wzpaune, Mekcuke, ®unnsuaanu. Hanbosee poABUHYTHIE CTPaHbI OPUEHTUPYIOTCS
Ha BO3MOKHOCTH MCKYCCTBEHHOI'O MHTEJUJIEKTa U FOTOBBI BKJIAJIBIBATh MUJUIHAP]IBI
nomnapoB CIIA B pa3Butre mpoekToB 1o M, B ToM 4uciie U ¢ TPUMEHEHUSIMH B 37pa-
BooxpaneHuu. B KHP, Hanpumep, pa3paboTaHO HECKOJIbKO MIEPECEKAIOIIUXCS CTPpATerHid
o pa3BUTHIO U BHeApeHHio M Bo Bce cdephl )KU3HU.

B Tabnune 1 npuBeneHsl OCHOBHBIE TETIEMEIUITNHCKIE PEIIeHNs, AKTHBHO BHEPS-
eMbIe B pa3HBIX cTpaHaX. Ho BHeapeHHe TI00BIX TeIEMEANIIMHCKAX PEIICHUA Hepas-
PBIBHO CBSI3aHO C Pa3BUTHEM IIUPOKOTIOIOCHONH HHDPACTPYKTYPHI, ceTer SG, TOITYKOM
K 4eMy, B TOM 4Hcie, nociayxuia nangemus COVID-19.

B ycnosusix nanaemun COVID-19 ocTpo BCTas BOnpoc IMarHOCTUKU BUPYyca, 0CO-
OCHHO Ha paHHUX CTAAMSIX, MIPUYEM 32 MHUHAMAILHO BO3MOXHOE BpeMs. biaromapst
AKTUBHOMY (DMHAHCHUPOBAHUIO, BO MHOTHX CTPaHaX MUPA MOSIBUJINCh MHHOBAIIHOHHBIE
pelIeHus, CBSI3aHHBIC C Pa3pabOTKOW AKCIPECC-TECTOB aHalln3a KPOBH, WU JPyTHe
WHBa3WBHEIE penieHns. Ho Takue pemeHus, KpoMe TOTO, UTO SIBISIOTCS TUCKOM(OPT-
HBIMHU TSI TpakaaH, 3aHUMAIOT HE MeHee 15 MuHyT. M3 HEeWHBa3WBHBIX METOIOB
HMHTEPECHBIM pelieHreM siBUioch MoOminbpHOe npuinoxenue Coughvid (Coughvid,
2021) nanst AMarHOCTHUKY TAIIMEHTOB IMOCPEACTBOM aHaIM3a UX KalllId, pa3padoTaHHOe
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CHeLHaINCTaMu Jab0paTOPUU BCTpauBaeMbIX cucteM DenepaabHON MOIUTEXHUUECKON
kol Jlozanuer (EPFL). [ToapoOHBIi 0030p pa3smuvHBIX 3apyOeKHBIX PEIICHUN 110
cocTostHAIO Ha anpenb 2020 1. ObUT IPOBEICH ATCHCTBOM WHHOBAITHI ropoaa MOCKBEI
(Anamutrueckuii naimpkect, 2020; Ananutudeckuit 063op, 2020).

Tabnuua 1
HanpaBneHns TenemeanuMHCKUX peLleHnii ¢ npyuMepamm
PeweHne CTpaHbl Mpumepbr*
AscTpanus, bpasunnus,
BenvkobputaHus,
3neKkTpoHHas Fepmanus, laums, | open Eyes (BenvkoBputanus),

MeauUUHCKas kapTa

W3pannb, KHP,
Mekcuka, CuHranyp,
CLWA, duHnaHans,
Kopes, AnoHus

KanTa (PuHnaHams)

Web-nnatdopma
AN MOHUTOpPVWHTa
NeYeHns N KOHCYIb-
Tauun B bonbHMLax

AscTpanus, bpasunnus,
BenvkobputaHus,
lepmanus, Oaxus,

M3paunb, KHP,
Mekcuka, CuHranyp,
CLUA, duHnangus,

Kopes, AnoHus

Strategic Interoperability
Framework (ABcTpanus),
DigiSUS (Bpasunus),
NHS.UK (Benukobputanus),
RadarCisalud (Mekcuka)

Mporpammbl guarHo-
CTUKKN, B TOM Ynucne
Ha ocHoBe NI

BenvkobputaHus,
W3pawnnb, KHP,
Cunranyp, CLUA,
Kopes, AnoHus

DIADEM (BenukobputaHus),

Al Singapore Grand
Challenge (CuHranyp),

«[Joktop OTBET»
(Pecnybnuka Kopes),

Zebra Medical Vision (U3paunb),
«23andMe» (CLLUA),
«Sophia Genetics», Arterys (CLUA)

AHanuTtuyeckas
nnardgopma Ha oc-
HoBe VN ons paspa-
6OTKM HOBbIX TECTOB
1 METOO0B Tepanuu

[epmaHus,
M3paunb, KHP,
Cwunranyp, CLA,
Kopes, AnoHus

Ontosight Discovery (Ffepmanus),

npoekT «bonbline faHHble
B 3apaBooxpaHeHun» (U3pannb),

FEEDER-NET (Pecny6ruka Kopesi)

* MHdopmaums B3sTa ¢ odpuLmManbHbIX CaiToB pa3paboTaHHbIX NPOrpaMM 1 NPUOXEHWUNA.

AHanmu3upys CyIIecTBYIOIIUE, pa3padarbiBaeMble U (UHAHCUPYEMBIE MPOCKTHI
B 00JIaCTH TENEMEANIIMHBI U UCKYCCTBEHHOTO WHTEIIEKTa, MOXHO CJIeJaTh BHIBOI
0 HampaBlieHUsx npuMeHenns . B tabiure 2 nmpuBeneHbl OCHOBHBIC PE3yJIBTATHI,
KOTOpbIe ¢ TomMoIIbl0 M MOKHO MOTYyUYHUTh.
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Ta6bnuua 2
MpuMeHeHMe NCKYCCTBEHHOTO MHTENMEKTa B MeauLUmHe

MpodpumnakTuka OwnarHocTturka Jlevenne

Mopnepka NPUHATUA BpadebHbIX peLleHUi

— ragXeTbl U NPUNOXEHNs ONs
30,0pPOBOro 06pasa >X13HU;

— yCKOpeHHasi paspaboTtka Bak-
UMH (ocobBeHHO akTyarbHO
npu naHAeMusx);

— aHanu3 reHeTu4eckux npea-
pacronoXxeHHOCTeN K 3abo-
neBaHUsIM.

— aHanu3 MeauLUMHCKNX n3obpa-
xenunn (Y3W, KT, MPT) ans
ONarHocTukn 3aboneBaHuin Ha
Oonee paHHUX CTaausXx;

— obpaboTka M cuctemaTusa-
uusi pe3ynbTaToB TPaguLMOH-
HbIX aHamnu13o0B.

—nogbop  MHAMBMAYanbHO-
ro ONTMManbHOrO feYeHust
C y4eToM aHaMHe3a;

— pa3paboTka nekapcTB.

PekoHCTpyKums nsobpaxkeHunn (HanpymMep, Npy onepaumsx)

[NCTaHLMOHHBIA MOHUTOPUHI COCTOSIHUS 340POBbS

YckopeHue paboThl Bpada 3a CYeT Bbigayun Hanbonee BepOATHbLIX AMarHo30B Ha OCHOBE
CYLLECTBYIOLLMX aHan13oB nauueHTa

MpUHATUE yNpaBneHYecKnxX peLleHnin B 0bnactu 3apaBooxpaHeHus

O6pasoBarenbHble NporpaMMbl B 06n1acTv 3gpaBooOXpaHeHns

WU no3Bosysier 3HaUMTENHHO 3P (EKTHBHEE YelloBeKa 00pabaThiBaTh OOJBIINE
MaccHBbl HH()OPMAIIWH, U JUIS TTOJYYSHUsT TaKOW WHPOPMAIUH MPABUTEILCTBA TAKIKe
BKJIaJIbIBAIOT 3HAYMTEJIbHbIE (PMHAHCOBBIE CPEACTBA B KPOCCIIaT(OPMEHHbIE PEILCHNS,
MO3BOJISIONIHIE arperupoBaTh Pa3IMUHYI0 HHYOPMALHUIO.

C yuerom BrimeckasanHoro npoekt HealthTest, pazpaboTaHHblii B ETSX OCTAHOBKH
nangaemur B 2020 1., Ha QoHe Ipyrux pa3padOTaHHBIX PELICHUI SBISCTCSI MHHOBAIIMOH-
HBIM ¥ HAXOAUTCSI B OCHOBHOM TPEHJE PAa3BUTUS TEIEMEAULIUHBI.

MpoekT HealthTest

emsto mpoekTa Ob1TO co3aanue dPGEeKTUBHONW paHHEH TUATHOCTUKHA M CaMOJHAar-
Hoctukn COVID-19 amst npenoTBpatieHus pacpoCcTpaHeHUs TAaHAEMUH U MTOBBIIICHUS
3(PEKTUBHOCTHU JICUCHUS 3aPa3UBIINXCS IMAMEHTOB. [1pu 001IIe10CTYITHOH BO3MOXK-
HOCTH 9KCIPECC-TUarHOCTHKH C BEPOSATHOCTHIO HEMpoIycka 0ombpHOro 6osbiie 95%
KOJIMYECTBO KOHTAKTOB OOJIBHBIX JIOAEH CO 3A0POBBIMUA MOXKHO OBIJIO OBl 3HAYUTEITHHO
YMEHBUIUTh, YTO B KOHEUHOM HTOI€ MPHUBENO OBl K OCTAHOBKE MAHAEMHUU B LIEIOM.
Pazpaborannas quarHocTrka 10KHA OblTa OBITH JOCTYITHOW M IPOCTON B TPUMEHEHHH,
HCIIONIb30BATHCS JJIsl BBISIBIICHHSI HOBBIX HH(DEKIIMOHHBIX 3a00JICBAaHUM, OMIPE/ICICHUS
aJaNTHBHBIX BO3MOXKHOCTEH OpraHu3Ma U (YHKIIMOHAIBHOTO 310poBbs. [IpuHImmm-
anbHas cxema pabotel mponykra HealthTest mpuBenena Ha pucynke 2.
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BEB-KAMEPA
TpeboBaHus: BUOEO
— He MeHee 640x480 nkc 1-3

— He MeHee 25 k/cek MUH

a

MK c HealthTest

TpeboBaHus: um
- He Huxe Intel I3
> - He MeHee 25 k/cek +
- OC Windows

BU

PE3YJIbTAT Ha MK B nporpamme HealthTest
nocrne o6paboTku BuAeo nuua nauyneHTa 1 - 3 MuH

Puc. 2. lNpuHyunuanesHas cxema pabomsei HealthTest.

K — nepcoHarnbHbIl Komnbromep, HealthTest — ycmanoeneHHoe Ha [1K npozpammHoe obecriede-
Hue 0ns1 aKkernpecc-OuagHocmuku COVID-19, MW — uckyccmeeHHbIl uHmernnekm, BU — mexHoro-
eusi subpousobpaxkeHusi

Ha nmauvanpHOW cTanmny MHJIOTHPOBAHUS TOYHOCTH PE3yJbTaTOB cocTaBmia 97%
OTHOCHUTEIILHO U3BECTHBIX OMOXMMHUYECKUX METOJOB JIUArHOCTUKU. Pa3paboTaHHbIi
MPOAYKT MOXKET OBITh MPUMEHEH KaK B YaCTHOM IMOPSJKE IS IEPCOHANBHOM camo-
quarHoctuku Ha COVID-19, tak u 151 KOHTPOJISI COCTOSIHUS 3J0POBBS B a3pOIIOPTaX,
B MEAMLUHCKUX YUPEXKACHUSIX B KaUECTBE CHUCTEM IOJAEP)KKH MPUHATHUS PEIICHUI
Bpauamu, B OpraHU3aIMsIX, TJle HEOOX0IMMO OpPraHU30BaTh MPEACMEHHBIN KOHTPOJIb
C Y4ETOM 3ITUAEMHUOIOTNYeCKON 00CTaHOBKH, B OOILIECTBEHHBIX MECTaX, i€ €CTh BO3-
MO>KHOCTb OPTraHM30BaTh PabO4YMe MECTa Uil KOHTPOJS MOCETUTENeH (CIIOPTHBHbIC
YUPEKICHHUS, TEATPhI, a3POMOPTHI, BOK3aJbI U T.11.). [IpoayKT paccunTan Ha MaccoBOro
MOJIb30BATEIIS.

Cpasuenue npoxaykra HealthTest ¢ npyruMu MeTogamMu TUarHOCTUKU MPUBEACHO
B Ta0uIe 3.

CornacHo NpUBEICHHBIM B TaONUIE 3 JaHHBIM BUIHO, YTO 10 YyBCTBUTEIHLHOCTH
meton nuarHocTuku COVID-19 ¢ nomompto HealthTest cpaBHuM WM PEBOCXOIUT
OMOXMMHYECKHE METO/IbI aHau3a. HeocrnopiuMbIM MPEenMyIIECTBOM METO/1A SIBJISIETCS
€ro HeMHBA3UBHOCTb, YTO BA)KHO JUIS I10JIb30BaTeNCHl B MOBCEAHEBHBIX CUTYyalMsX,
HanpuMep, B OOLIECTBEHHBIX MECTaX, HA MEPOIPUATHUSIX C OOJIBLINM YHCIIOM IOCETHU-
Teneil. J{pyruM u3BecTHBIM HEMHBA3HUBHBIM CIIOCOOOM SIBIISIFOTCS OBICTPO/ICHCTBYIONIHE
CHUCTEMBI, aHAIM3HUPYIOIINE KallleJdb U CUMITOMBI NaluenTa, Ha ocHoe M. OnHako
qyBCTBUTEJIBHOCTh TAKOTO METOJA 3HAUMTENbHO ycrynaer pesysnbratam HealthTest,
BBHUJIY TOTO, YTO TEXHOJIOTHS BUOpOon300paxeHus: 00padaTeiBaeT 3HAUNTEIHHO OONBIITHI
00BbEM JaHHBIX, YTO MOBBIIIAET TOYHOCTH METOAA.
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Tabnuua 3
CpaBHUTENbHbIN aHanu3 metogos AnarHocTukn COVID-19
MeTton YyscTBu- | AnutenbHOCTb [loCTYHOCTB HeunHga-
OVNarHoCTVKM | TEeMbHOCTb | 1O MOMyYeHUs! CTonmocTb (T e6¥;s aHms1) SUBHOCTD
COVID-19 TecTa pesynbraTa P
BecnnatHo wnn H::;cg:ﬁ%vg))gsamtm
) _ * -
HealthTest 99% 1-3 MUH :| SgngH 0He&?srpa KOMMIOTEp C BE6- Oa
P Kamepom
o . ot 1700 p*
rnypP 70% 1-3 oHA 3a 1 pas Het
Sxenpecc MUP | 30% 1 uac or 2000 p Her
3a 1 pas H
eobxogmm BU3UT

N B KITUHKKY

Buoxumnyeckuin g; t1380a;3) unn npuess,
aHanus kposu Ha | 95-100% 2-3 gH4a 23 1 SVI Kypbepa Het

aHTuTena NPA A
aHTuTen
Okcnpecc-TecTbl o ot 3500 p*
no metoagy XA 80% 10-25 mu 3a 1 pas Her
AHanua kawnsa TenedoH

CoughVid, Deep 85% 1-5 MuH B paspabotke* | wnu cneuvansHoe [a

Cough 3D n 1.n. YCTPONCTBO

* LeHbl Ha aHanu3bl B3sTbl ¢ ouumanbHbIx cantoB nabopartopui (helix.ru, gemotest.ru, smt-
clinic.ru, www.invitro.ru) n paspa6otunkoB O (psymaker.com, coughvid.epfl.ch), a Takxe
(Knowles, 2021)

paHTOBas cucrtema B Poccun

B mpoykTax, CBS3aHHBIX C aHAJIM30M Kallllsl, CPABHUBAIIMCH 0a3bl JJAHHBIX 3aMEPOB
moneit ¢ quaraozoM COVID-19 u maHHBIE TUI] ¢ HATMIHEM JPYTOTO CXOXKETO THarHo3a
WK 30POBBIX. Bee MPOEKTHI 10 pa3BUTHIO ATHX MPOJYKTOB ObLIH MPOPHUHAHCHPOBA-
HBI, TaK KaK JUIsl TIOCTAHOBKU AMArHo3a TpeOoBaIuCh TPAAULIUOHHbIE OMOXUMUYECKUE
MeTo bl tuarnoctuku. [Iporpamma HealthTest paspadoTana HEOOIBITUM KOJIEKTHBOM
000 «MHOTOTIPOPIITEHOE TPEATIPHITHE «DIICHCH», ITO 00YCIIaBINBAECT HEOOXOTUMOCTh
coMHAHCUPOBAHUSI JJIsl IPOBEACHHS aHAIOTHYHBIX HCCIe0BaHUI U Habopa 0a3bl AaH-
HBIX A7 o0y4yenuss MU, C ydeToM 3nuIeMHOIOTHIECKOi 00CTaHOBKU OBLIO PELICHO
BOCTIOJIb30BaThCsl YBEIMYUBINUMCS (pHHAHCHpOBaHUEM MPpoekToB mpotuB COVID-19
JUTS TIOMICKA HHBECTOPOB.

HecmoTps Ha 60JbIIIOE KOJIMYECTBO IPAHTOB MO BCEMY MHPY, TIOAXOISIIHNX T10 Te-
MaTuke nox npoekT HealthTest, ucropuuecku cii0KuI0Ch, 4TO B 00JaCTH MEIULIMHBI
(mHAHCUpOBaHME OOBIYHO OCTAETCS BHYTPH TocyaapcTa. CaMoli KpyITHOM porpam-
MO, TOTyCKArOIIeH Mpu OONBIINX OTPaHUYCHUSIX YIaCTHE TPEThUX CTPaH, SIBISETCS
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nporpamma EBpocoroza «I'opuzonTt 2020». K xoniy 2018 rojma mpoexkTsl TpeTbUX
CTpaH npeacTasisiiy 3,89% oT Bcex MPOEKTOB MPOrpaMMBl, Mosrydus 194,2 MiH eBpo,
npudem Oounbine Beero ydactBoBainu CIIA, Kanana, ABctpanus u FOAP. B cBs3u
C THM, L1EIeCO00Pa3HOCTh (POPMUPOBAHUS 3asBKH JJISl MOUCKA COOUHAHCHPOBAHUS
3a pyOeKOM MpeJCTaB/IsIaCh MUHUMAJIbHONH B CPaBHEHHH C OOpalleHneM K oTeve-
CTBEHHBIM MepaM nojaepkku. [1o3ToMmy ObUIO IPUHATO pelieHHE IPOIBUTATh IPOCKT
HealthTest B Poccuu.

duHaHCHPOBAaHUE MTPOCKTOB, CBSI3AHHBIX ¢ IM(POBON IKOHOMHKOH, B PD Havanoch
3HAUUTENBHO M03KE, YeM B APYTHX cTpaHax. OnHaKo pa3pabOTYMKH rOCyJapCTBEHHON
porpaMmbl HU(GPOBU3ALMN SKOHOMHUKH YUUTHIBAIN OIIBIT 3apyOEKHBIX KOJUIET U OJJHUM
W3 HaIpaBlIEHUH JIJTs BBIJIENIEHUS CPEACTB 03By4rin pazsutrue MU n mpumenenne ero
B TOM YHCJIE U B 3[]paBOOXPaHEHUH.

B nacrosimee BpeMsa B Poccun akTHBHO pa3BHUBAETCS MHOKECTBO HAIPaBIICHUH,
cBsi3aHHBIX ¢ BHeApeHueM «Llndposeix Texnonoruit». Munuudper Poccun Boinenser
7,1 mapn. pyosneit Ha rpanTsl 1 UT-ipoextoB (Munmudpst, 2020). Takxe rocymap-
CTBO aKTHBHO IOJJIEP)KUBAET MPOEKTHI, CBA3AHHBIE C UCKYCCTBEHHBIM MHTEIEKTOM
(Yxa3 [Ipesunenta P®, 2019). B Poccuu [acnopt denepanbroro npoekra «Lnppossie
TEXHOJIOTUMY OBUT yTBEp K/IeH Bcero umib 28 Masg 2019 . B OTIMYUHU OT aHAIOTUIHBIX
3apy0eKHBIX CTpATETHUECKUX POorpaMm, KoTopble Hadaimuch B 2012 r. (CIHA), 2013 1.
(Pecny6uinka Kopest), 2015 r. (Anonus, Cunranyp u ap.).

Ha pucynxke 3 nokasaHo coctosiHue pbiHka TexHoioruit M B mequnune B 2020 r.
B MOCKBE Kak B OCHOBHOM I'OpO/Jie, 4epe3 KOTOPhIH MPOXOAUT (PMHAHCUPOBAHHUE OO0JIb-
IIMHCTBA TOCYIAPCTBEHHBIX TPOTPAMM.

Puc. 3. Cmpykmypa pbiHka mexHonoaul U e meduyuHe Mockebi no konudecmasy KomnaHul
U no obbemy 8bIpyyKU Ha 0OCHoge aHanu3a kapmsl MW e Poccuu (Kapma VW P®, 2020)

Cornacuo manabM Kaptel MU (puc. 3) 59% kommaHuil 3aHUMArOTCS aHAIN30M
M300paKeHH JUTS IMAaTHOCTUKU U CUCTEMAaMH TOJIICPIKKH TIPUHSITUST peIlieHHH. DTO
nokasbiBaeT, 4to npoaykt HealthTest HaxonuTcs B TpeHIe OCHOBHBIX HAIPaBJICHUH
npuMmenenus MU B 3apaBooxpanenun B Poccun.

C ydeToM 3TOTr0 OBLIH ITO/IaHBI 3asIBKM Ha TPAHTHI, CBOIHAS WH(OPMAIIHS 110 KOTO-
pBIM TIpHBeieHa B Ta0Onwuie 4.
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Ta6bnuua 4

CeoaHasa Tabnuvua 3asaBok Ha rpaHTbl ¢ NnpoekToM HealthTest B Poccun no pasHeim
nocrtaHosneHuam npasutenscrtaa (IM1)

Cymma | MuHnmaneHas Cpok Cron-paktop

NpOoABMKEHUS 3asIBKU
doHAbI B 3asiBKe ons npoekta, | Ne MM P®

A * A o * poekTa, or OO0 «MHoronpodunbHoe
MITH py6.* | codpuHaHc., % ner

npeanpuate «Ancuc»

Do HeobGxoanMocTb nocpeaHvka
A 300 20 2 555 mexay Onepatopom rpaHTa

«CkonkoBo» n PaspaboTumkom

PBK HTU _ HepocTatouHas nHgopmaums
COVID-19 50 20 0.5 Mo NPoeKTy

PBK HTU HepocTatouHbIn 06bem
«XencHer» 300 50 4 402 COhMHaHCMPOBaHUS B 3asBKe

[MoBbILWEHHbIE PUCKK
[oled] 20 30 1 - ans ®oHga npu pabote
C HOBOW TexHorornemn

HeobxoammocTb nocpenHunka
POPUT 50 20 2 550 mexay Onepatopom rpaHTa
n PaspaboTumkom

Ownbka npu nogade

POPUT 50 20 1 1185 [OKyMEHTOB

* Ha ocHoBe MHopMaLmm N3 KOHKYPCHON AOKYMEHTaLUmM COOTBETCTBYHOLLMX rpaHToB no 1 P®
(M 402, 2018; M 550, 2019; M 555, 2019; MM 1185, 2019)

OCHOBHBIMHU CTOII-(DaKTOPaMHU TI0 3asBKaM SIBJISUIUCH OTCYTCTBUE OOJIBIION KOMAH/bI
JUIsi MOHUTOPHHTA BCEX CYOCHINH, BBIACIIEMBIX PABUTEIBCTBOM, H3-32 YETO MHOTO
3a4BOK 0(OPMIISIIOCH B CXKATbI€ CPOKH, YTO BJIMSUIO HA Ka4ECTBO IPEAOCTABIISIEMOTO
MaTepuana, a, CJIC0BaTeNbHO, U Ha CIOCOOHOCTh TOHUMAHHMS BCEX MPEUMYILECTB MPO-
IYKTa DKCIIEPTaMU OIIepaTopoOB I'PAHTOB.

Bo MHOrmx BapuanTax cyOcuauii TpeOoBalICs MOCPEIHUK MEXIY pa3padOTUNKOM
Y OTIEpaTOPOM I'PAHTA, BEICTYMAIONINH B KAUeCTBE NCTOYHHUKA CO(PUHAHCUPOBAHUS, YTO
B Halllell CUTyalMX BBITJISAEIIO HEeLenIecooOpasHo.

WHTepecHbIM pe3ynbTaToOM CTaJIO TO, YTO CPEIN OCHOBHBIX OMEPATOPOB CyOCHANI
OT rocyaapcTBa 1o HampasieHHo «L{nppoBbie TEXHOIOTUUY MPAKTUUECKH HE OBLIO
MIPOEKTOB, HAIIPABJICHHBIX HA PeIIeHNe MEANINHCKUX 3a/1a4, HECMOTPS Ha MaHAEMUIO.

boun oTnenbHBIE KOHKYPCHI, HallpaBlieHHbIC Ha O0pb0y ¢ maHaeMueil u ee mo-
cnencTBusAMU. Pacripenenenre Takux IPaHTOB MpeJcTaBieHo B Tabmuie 5. OnHako
3HAUYUTENIbHBIE CPEACTBA BBIIEISUIMCH HA pa3paboTky BakuuH. Hanpumep, poccuiickuit
¢donxa npsimbix uaBectrnnil (POIIN), kpoMe aKTUBHBIX MHBECTHIIUI B 3KCIIPECC-TECTHI
Ha aHTHUTEJIA, HHBECTUPOBAJl MUJUTUAPAbl POCCUHCKUX PyOsel B yCIICIIHBIN POEKT I10
CO3JIaHUIO BaKIIMHBI OT KopoHaBupyca (FO36ekoBa u jp., 2020).
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Tabnuua 5

PacnpeneneHve pmHaHCMpoOBaHNS Yepes rpaHTbl NMPOEKTOB, HarnpaBneHHbIX Ha 6opbby
C naHgemMuen n ee NocneacTBUAMM

doHp, KomquTB*o Cymma, MnH py©6.* CO(*)MHaH(i”' Cpok npoekTta*®
NPOEKTOB poBaHune
MpesnageHTcknn oHS, ot 0,4 po 4.1, o -
rpaHToB 17 HO B OCHOBHOM 1,5 15-31% 6-9 mec.

PBK lNcygoapcTBeHHbIN
doHA poHaos NHCTUTYT 27 He 6onee 50 30% He bonee 6 mec.
pa3sutus PO

®oHp « CKornkoBo» 194 25% He Gonee 6 mec.

* Ha ocHoBe aHanusa nHpopmMauum, NpeacTaBneHHOM Ha ouumanbHbIX calTax opraHm3aummn
(Npe3naeHTCKUerpaHTbl.pd, WWW.rve.ru, sk.ru).

XOTSl cOrjacHO CIO0BaM MEPBOTO 3aMECTUTENS PYKOBOIUTENS aJIMUHHUCTPAIIUU
npesugenta PO C. Kupruenko mo uroraMm 3acenaHusi KOOPAMHAIIMOHHOTO KOMHUTETa
[Ipe3unentckoro ¢poHaa rpaHTOB (PUHAHCUPOBAHWE HEKOMMEPUYECKUX OpraHM3aLuil
ObUIO OCYILECTBJIEHO JOMOJIHUTENIBHO HAa CyMMY 3 MJIpZ pyO. Ha NMPOEKTHI NPOTUB
MIaHJAEMUH U €€ TTOCIEACTBHIMA, TI0 oTYeTaM ¢ odummansHOro caiita Menee 100 mpoekToB
MO’KHO OTHECTH K HalpaBJI€HHBIM OJHO3HAYHO NMPOTHB MaHJAEMUH, YTO COCTABISET HEe
6onee 200 miH py0. @onx PBK orobpan 27 npoekros nporus COVID-19, u3 kotopsix
17 moxwno otHecTH K UT. @ona « CkokoBO» 00ecTieunt TpaHTaMu 22 HHHOBAITHOHHBIX
craprana, OBIBIIHNX TTOJIE3HBIMH B YCIOBHX MaHAeMUH 13 194 0100peHHBIX TIPOEKTOB,
npu4eM ToibKo 48 GpuHaINCTOB OB 110 HANPABJICHUIO « MeauuuHay.

3akno4yeHue

C navana nangemun COVID-19 npoumo yxe 6osee 1 roga. Ho ¢ yuerom cury-
aly B MUpE, HECMOTPS Ha HaJHMYUe BAKLIUH U APYTUX CPEACTB OOpHOBI C BUPYCOM,
BOIIPOC HEJIOPOTOMH IKCIIPECC-AMArHOCTHKH, He TPeOYIOIIeH CreraibHOro 00pa3oBa-
HUSI OT OTIEPaTOpPOB, OCTAETCS JI0 CHX IMOP aKTyalbHBIM. C y4eTOM 3TOTr0 IpOrpaMM-
HeIid ponykT HealthTest, KOTOpBIH MOKHO UCTIOIB30BATh C JIOOBIM KOMIIBIOTEPOM
¢ BUJeOKaMepol (B JasibHEHIIeM U Ha J1I000M MOOMIBHOM TenedoHe), IpeacTaBs-
€TCsl €IMHCTBEHHBIM BAPUAHTOM MAacCCOBOH HKCIPECC-TUArHOCTHKH, YTO IO3BOJIHT
IPOBOJIUTH MEPONPHUATHUS CO 3PUTEISIMH, YBEIHMYUTH KOJIHMYECTBO odaifH-BcTped,
B 1IEJIOM TIOBBICUTH 3JI0POBbE TPAK/aH U OCTAHOBHUTH MaHAEMHUI0. Ha naHHBII MOMEHT
HealthTest — HegooueHeHHOE W MHBECTULIMOHHO-TIpUBIeKaTenbHoe [10 sxcnpecc-
JIUAarHOCTHKH MaTOJOTUH, KOTOPOE B CKOPOM BPEMEHH MOKET CTaTh YaCThIO JIFOOOH
IATGOPMEI 110 3[PaBOOXPAHEHUIO.
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INuntepartypa:

. Ananutnueckuii naipkect (2020) MOHUTOPHHT JIyUILIET0 MEXTyHAPOIHOTO ONbITA IIPUMEHEHUS

MHHOBAIU# B YCIOBUSIX ITAHIEMUH M SKOHOMHYECKOTO KpU3nca: AHanuTHIecKuii naiimpkect, [BY
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BBepgeHune

Ha npenprmymux sTamax paboTsl B TeUEHHE TpeX JieT, HaumHas ¢ 2017 roxa, mpoBoIu-
JI0Ch McclieioBaHne npouieit MHOKecTBeHHOTO nHTe/uiekTa (M) y ctyaeHToB-nepBo-
KypcHUKOB DaKynbTeTa KOMIbIOTEpHOH TeXHUKH U nHpopmatuku CIIOIDTY (JIOTU),
Ho B 2020 mangemus koponasupyca COVID-19 BHecnia cBOM U3MEHEHUS B HALIM TUTaHBI.
[IpoBecTn TecTUpOBaHKE CTYACHTOB NIEPBOTO Kypca B OYHON GopMe He MPe/ICTaBISIIOCH
BO3MOJXKHBIM, T. K. BCE CTYJICHTBI By3a ObLIN IE€PEBEICHBI Ha AUCTAHLHOHHOE 00yUCHHE.
[ToaToMy OBUTIO IPUHATO pELICHHE MPOCIETUTH YCIIEBAEMOCTh CTYJEHTOB TPETHETO
1 4ETBEPTOro KypcoB, KOTOpbIe Nnpoxoaminn TectupoBanue B 2017 u 2018 rogy. Oc-
HOBHOM 3a/1a4ueil OBIIIO OMPEIENIUTh HACKOIBKO HAIllK MPEATIONI0KEHNS O «CTPYKType
npoQuiIsi MHOKECTBEHHOTO HHTEIJIEKTA TOTCHIUATIBHBIX OTIIMYHUKOB) COOTBETCTBYIOT
peaNbHOM IEHCTBUTEIBLHOCTH.

Ji1st mporHo3a akaaeMUIecKol yCeBaeMOCTH CTYIEHTOB-TIEPBOKYPCHUKOB ObLII IIPO-
aHanmu3upoBaH npoduiib MU npu oMoty TexHonorun Bubpousodpakenus. [1o pesynbra-
TaM TpeX JIeT UCCIeJOBaHUH Pe3yIbTaToB NEPBOI ceccry OBbLIO CAETAHO MPEIIOI0KEHNE
(cM. Tabm. 1), 4TO «IOTEHIMATBLHBINA OTIIMYHHUKY OyJIeT UMETh cieayroumii npoduns MU.

Ta6bnuua 1
Mpodunn MU «ycnewwHoro ctygeHTa»

Mpochunn MU TeXqugﬁgng?goqmnb FymaHMTCe;;;;:TTl;pommnb
Jlornko-matematunyecknin MU >70% >60%
BHyTpunuyHocTHbIn M >60% >40%
MexnunyHocTHeIn MU >40% >70%
BusyanbHo-npocTpaHcTBeHHbIN MIA >60% >50%
MoaswxHnyeckun MU >50% >60%
MoTtopHo-gBuratensHbin MU >50% >50%

XOTsl TEPMUH «IIOTEHIIMAIbHBIA OTJIMYHUK», HABEPHOE, HE COBCEM KOPPEKTHBIM,
B HayaJie UCCIICJOBAaHUI CTaBUJIACH 3a7a4a BBISIBICHUSI HA PAHHUX CTAUSX CTYACHTOB,
CIIOCOOHBIX «JIETKO» YYHUTHCS B TEXHHYECKOM BY3€, HE 3aTpaynBas Ha y4ueOy 3HAUH-
TEJbHBIX BHYTPEHHUX PECYPCOB OPTaHU3Ma, T. €. BBISIBIIEHUE Y CTY/IEHTOB T€X KaUeCTB,
KOTOpBIE HEOOXOAMMBI /1711 BBIOPAHHOM CITEIHAIbHOCTH.

[TorpeGHOCTD B yTOUHEHHH MTPOECCHOHAIBHOTO BEIOOpa HaOMI0AAETCs B TEUCHUE
Bcell nmpodeccnoHanbHO aKTUBHOM KU3HU 4elloBeKka. Ha Koro moiftu y4urbes u Kyna
MOWTH MOCTYNATh? — BOMPOC, KOTOPBIA OECIIOKOUT OOJIBITMHCTBO BHIITYCKHUKOB IIKOJ.
WubiMu crioBamu, po0diieMa COOTBETCTBHS CIIOCOOHOCTEH abUTypHeHTa MPOQHUITIO yueo-
HOT'O 3aBEJICHUS BO MHOI'OM ONPENESET YCIEUIHOCTh JanbHEHIIeH KU3HU MOJIOABIX
JIIOZ[eﬁ. Bo3MokHOCTE YelioBeka YCIICHIHO BBIMOJHATL TOT WUJIN WHOMU BUJ JCATCIIbBHOCTH
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[P MUHUMAaJIBHOM PacxoJie BHYTPEHHHX PECYPCOB M BPEMEHH OTPaXKaloT €ro crocoo-
HOCTH, KOTOPBIE Pa3BUBAIOTCS TOJIBKO B MPOIIECCE HETIOCPEICTBEHHOM JeATEIbHOCTH
YeJI0BeKa MPY HAIMYMK MOTHBALIMU K 3TOH AeATelbHOCTH. BbOupas cnennanbHOCTS,
YeII0BEK PYKOBOJICTBYETCs OOMIINEM MOTHBOB, TJI€ HE TOCICHSSI POJIb MPHUHAIICKUT
CHOCOOHOCTSM K OBIIZICHUIO Oyaymied mpodeccueii. [IIkonbHbIE OLIEHKH 10 YUYeOHBIM
JMCIUIUIMHAM HE BCETJa B MOJHOH Mepe OTpakaloT HallMuWe WU OTCYTCTBHE CIIO-
coOHOcTel K KOHKpeTHOH obnacTu. Eme onHa nmpobiema — 3To Moja Ha mpodeccuu
M COOTBETCTBYIOIIEE OTHOIICHHE K IPEICTABUTENSAM dTHX Nipodeccuii. Beibop «momHOI
npodeccun» moapazyMeBaeT UCKaKeHNE MOTHBAIIMOHHON CTPYKTYPBI JUYHBIX TIPH-
OpPHUTETOB, OTCYTCTBUE JMATHOCTUKU CIIOCOOHOCTEH K BRIOpAaHHOMN MPOQECCHH.

Jlis pyKoBOJICTBa By3a pe3yJIbTAaThl TAKUX HCCIICTOBAHUI TOXKE MMEIOT BaKHOE
3HaueHue. Ecnmu y cTyeHTa ecTh CmocOOHOCTH, U OH MPUMEHSIET UX Ha MpaKTHKE, 3a-
TpauuBas Ha yueOy MUHUMYM CHJI M SHEPTHH, TO €T0 MOYKHO IPUBJIEKATH B pa3INIHbIC
cOOpHBIE TIO MPOTPAMMHUPOBAHUIO WM JPYTUM JAUCUUILIHHAM, IPUIIIaliaTh padoTaTh
Y 3aHUMATHCS HAyKOH B ydeOHbIe TaO0OpaTOPHH e1lie BO BpeMsi O0yUeHHs B MHCTHUTYTE.
U on 310 Oyzet nenath He B yiepO ocHOBHOM yueOe. Eciu it yueObl TpaTUTCS MHOTO
CHJI ¥ SHEPTHH, TO JIt00as Ipyrasi HaydHas e TeIIbHOCTh MOYKET MTPUBECTHU K TTaJICHUIO
KadyecTBa 00y4eHUsI.

CymiecTByeT TakXe M CONMAIbHBIN acnekT. Ecim CTyAeHT «3aBajiim CecCHio, HO
y HEro ecTh CIOCOOHOCTH, TO TPUYMHOH TIIOXHUX OIIEHOK MOTYT OBITH )KHU3HEHHBIE TIPO-
OneMbl, HEMOPSIIOK B CEMbBE, CO 3I0POBhEM. B 3TOM ciydae BMECTO OTUHCICHUS MOXKHO
MOWTH €My Ha BCTPEUy W NPE/JIOKUTh UHINBUYaIbHBIN TpaduK nepecaay.

MeToauka

TectupoBanue MpoBOAWIOCH MpH nomomu nporpammsl VibraMI10 (VibraMI10,
2018). lannas nporpaMma ricuxodusuonorndeckoro tecrupoBanus (I1OT) yenoreka
OCHOBBIBAETCSl HA TEXHOJIOTUH BUOpon3o0paxkeHus. TexHoaorus BUOpOU300paxkeHus,
MPUMEHHUTENBHO K YEeJIOBEKY, aHAIN3UPYET IBUTATENbHYI0 aKTUBHOCTH (MHUKpPOBHU-
Oparum) TOJIOBBI YeJIOBEKa U MPeo0pa3yeT mapaMeTpsl IBIKEHHS B XapaKTEPUCTHKH
ncuxoduzuonoruueckoro cocrosinus ([1OC) menstonierocss BO BpeMst TECTHPOBAHUSI
T0JT BO3JICMCTBUEM PA3IUYHBIX CTUMYJIOB (BOTIPOCOB M KAPTHHOK-CTUMYJIOB). JIMHEIHO
OIIIIO3UTHAs CUCTEMA OIPOCa, MpeiokeHHast B padote (Munkua&Hukomnaenko, 2017),
MO3BOJISIET TIPEOOPA30BATh CO3HATEIBHBIE OTBETHI M perucTpupyemMbie m3meHeHus [1OC
B npoduiie MU. Takum 00pa3oMm, peain3yercs MpakTHUYecKas 3ajada OmnpeesiCHUs
COOTBETCTBHSA CITOCOOHOCTEH CTYIEHTOB MPOMUITIO BRIOPaHHOW CIIEIHAIbHOCTH.

YunteiBast TO, 4TO UCKyCCTBeHHBIN HHTEIUIEKT (M) B mocnennee BpeMs 10CTaTOUHO
IIMPOKO ¥ YCTIEIITHO TPUMEHSIETCS IPU PEIIeHNH 3a/1a4, TJIe €CTh BO3MOKHOCTh TIPOBECTH
UCCcIIeJOBaHHE HE3aBUCUMBIMU METOAaMH U C(HOPMUPOBATH JIBE TPYIIILI: KOHTPOIBHYIO
rpymmy (MOATBEPKACHHBIE «yCIIEIIHbIE CTYACHTB) U TPYIITY UCCIEAYEMbIX CTYICHTOB,
OBLIO MIPUHATO peleHrue 00YUYUTh HEHPOHHYIO CETh IO TapaMeTpaM BUOPOU300paKeHHs
yKkazaHHBIX Tpymnm. HactpoenHnas, o0ydeHHas UCKyccTBeHHas HeliponHas ceTh (MMHC)
CIOCOOHA Pacrio3HaBaTh NPEABSIBIIEMbIC €1 HOBbIE 00BEKThI, OTHOCS X K OTHOMY U3
KJIACCOB CITEKTPa COCTOSHUH, PACIIO3HABAaHUIO KOTOPHIX €€ yIal0Ch O0yUHUTb.
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MaTtepuanbl uccrnegoBaHus

B 2017 romgy 6w1mo mpotectupoBano 161 crynentos-nepBokypcankoB ®KTU
JIDTHU. Ota BEIOOPKA CTYACHTOB MCIIOJIb30Baach st 00ydeHUs: HEHPOHHOH CeTH.
KoHTpoas ycrieBaeMoCTH BBITIOTHSIICS 110 pe3yibTatr 1-if ceccuu (CTyI€HTHI YUHIUCH
Ha TepBOM Kypce) U 7-i u 8-i ceccuil (CTYIEHTHI ydaTcsl Ha YETBEPTOM Kypce).
YcnemHpIMu CTyIGHTAaMU CYUTAINCH CTYACHTHI CO cpenHuM Oamiom 4 u Goree
U 3aKpbIBIIMECS B OCHOBHYIO ceccHio (puc. 1). CTylneHThl, MOJy4YHUBIINE CPEIHUI
6ax ot 3,01 g0 3,99 u 3akpeIBIIECS B JAOMOJHUTEIBHYIO CECCHUIO WUTH 3aKPBIBIIIHEC
cecculo ¢ 0OIBIIMMHU POOIEMaMH U YK€ IOCIIe OKOHUAHUSI CPOKOB JOIIOJTHUTEIBHOM
CeCCUH, OTHECEHBI K I'pyIIe «ydaTcs ¢ mpobiemamu». I1o yueOHoO# nmporpamMmMe Ha
9—10 aucuMIUINH, O KOTOPHIM BBICTABIISIETCS OLIEHKA B CECCHIO, YUCIO TYMaHUTAPHBIX
MIPEAMETOB HE MPEBOCXOIUT 2—-3.

MpoTtecTtnposaHo B 2017:
161 ctygeHT

i N

OTtuncneHo k 2020: Yuatcs ¢ «npobnemammy: Yyatcs ycneLuHo:
64 cTygeHTa 34 cTyneHTa 63 cTyaeHTa

Puc. 1. imoau ycrniesaemocmu rnpomecmupogaHHbix cmydeHmos 2017 eoda e 2020 2o0dy

B 2018 romxy 6bu1 mpotecTupoBad 81 cTymeHt (puc. 2).

MpoTecTtnposaHo B 2018:
81 cTyaoeHT
OTtumncneHo k 2020: Yyatcs ¢ «npobnemammy: Yyatcs ycneLuHo:
18 cTypeHToB 24 ctypeHTa 39 cTtyneHToB

Puc. 2. imoau ycrnegsaemocmu rnpomecmupogaHHbix cmydeHmos 2018 eoda e 2020 20dy

st 00paboTKK pe3ysbTaToB UCCIIEOBAaHNI B KOMIIAHUH DJicuc Oblia pa3padoTaHa
oOy4yaeMmasi HEHPOHHAsI CEThb C JOCTATOYHO HMPOCTONH CTPYKTYpPOW: 3TO CETh MPSIMOTro
pacrpocTpaHeHHs ¢ OJJHUM CKPBITBIM CIIOEM HEHpPOHOB, BO BXOJHOM cioe 14 Heiipo-
HOB, B CKPBITOM CJIO€ 7 HEMPOHOB, B BBIXOJHOM cioe 1 HelipoH. B kauecTBe BXOIHBIX
napameTpoB ObIIIM MCIOJB30BaHbI 3HAUCHUS MapameTpoB npoduns MU denoseka, no-
JaBaeMble B creayromieM mopsake: [A — BHyTpuimmyHOCTHBIH, ET — dmnocodekmit,
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LM — noruko-maremarndeckuii, BM — Ou3Hec-KOPBICTHBIN, VS — BH3yalbHO-TIPO-
cTpaHcTBeHHbIH, NL — npupoassiii, BK — MotopHo-zaBurarensssiii, MR — My3bIKaJIbHO-
putMuueckuii, AS — noaswxHIdeckuil, VL — BepOanbHO-uHrBUcTHYECKHH, CR — Kpea-
TuBHBIN, |E — MexxmmuHocTHBIN THITEl MU, A Tak ke MHTerpajibHbIe MmoKa3areinn Arts
(rymanuTapHbiit ykioH) U Tech (texnndeckuid ykioH). Pacnonoxenue tunos MU Ha
rucrorpaMmax B rporpamme BubpaMU npenmnonaraet, uto ¢ 1 mo 6 tunst MU coot-
BETCTBYIOT TEXHUYECKOMY NPo(dmIIio, a ¢ 7 no 12 — ryMaHUTapHOMY.

MNporHo3upoBaHue ycneBaeMoCTU CTYA€HTOB Ha OCHOBe
nccnenosaHusa npocdpunen MU ycnewHesIx cTyAeHTOB

Kak nokazanu nccnenosanus ctyaentoB 2017-2019 ronos, BnonHe peagbHa METO-
nuka podopueHTaIuu, Koraa mpu Beioope By3a nmpoduian MU abutypueHTOB cpaB-
HUBatoTcs ¢ npoduisimu MU ycnemHpIX cTyIeHTOB TOW MJIM MHOHM crenuanbHOCTEe
BBIOpAHHOTO By3a.

Paccmorpum npodmiin MU cTyneHToB, pa3aenuB UX TPYMIIbI O CTENEHH YCHEeIIHOCTH
CIAYU CEeCCUM M MO KPUTEPHUI0 TEXHUUYECKOTro miM rymanurapHoro MU. Ilo crenenu
YCIICIIHOCTH €241 CECCHH BBIICIIMM TPH YPOBHS: CHIABILUE ceccuio Ha 5 u 4 (puc. 3),
C/IaBIIIME CECCHIO CO CPETHUM OaylioM HEMHOTO BhIIIE 4, U HE CAABIINE CECCHIO HITH
C/IaBIINE €€ M0CIe AONOIHUTEIBHON CECCHN.

a 6

Puc. 3. lpogpunu MU ycriesaemocmu cmydeHmos ¢ mexHuyeckum MU:
a — e 2017 no 1-u ceccuu; 6 — 8 2020 no 3-m ceccuam

[To pe3ynpTaTaM 3uMHEN ceccuu 4uciao OTIMYHUKOB B 2017 rony cocrapisiio 25
(u3 Hux 11 ¢ Texunueckum MU u 14 ¢ rymanutapusiM MH). A BOT kK BeCeHHEN ceccuu
2020 rosma 94MCIIO OTIMYHUKOB TI0 PE3yNIbTaTaM ABYX CECCHI BhIpocio 1o 41 (13 Hux
23 ¢ TexHnyeckuM ykiaoHoM MU u 18 ¢ rymanutapasim MUW). Ho k 3umHeit ceccuun
2020 roja 4ucio OTIIMYHUKOB M0 pe3yJIbTaTaM y>Ke TPEX CeCCUil BHOBb COKPATHIIOCh
1o 12 (u3 Hux 3 ¢ texunyeckum MU u 9 ¢ rymanurapasiv MU).

Takue xosneOaHMs yMciaa OTIIMYHUKOB BIIOJIHE OOBSICHUMBI TEM, YTO PE3yJIbTaThl
nepBoit ceccun He AaroT 100% BBIABICHUS «YCIEIIHBIX CTYAEHTOBY, U peallbHbIE CIIO-
COOHOCTH K TEXHHUECKMM HayKaM y ropa3zo OOJIbIIEro 4nciia CTYACHTOB MPOSBIISIIOTCS
10 Mepe MOSIBJICHNS HOBBIX JUCIMITIIMH TEXHUYECKOTO YKIOHA U Pa3BUTHS UMU CBOMX
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cnocoOHOcTel. A Tak ke TeM, uto B 2020 roay o0e ceccuu claBaiich IUCTAHIIMOHHO,
a Takas hopMa OOYUICHIS U CAAYH SK3aMEHOB M KYPCOBBIX pa0OT PE3KO OTIUIACTCS OT
00BIYHOTO Y4eOHOTO MpoIecca.

Kak BUAHO W3 CTATUCTHKH, YUCIO OTIUYHUKOB C TYMAaHHTAPHBIM YKIIOHOM 3a
TPH T'oJla U3MEHIJIOCh HE3HAYUTENILHO, KTO ObLIT B OTIMYHUKAX W3HAYAIBHO, TOT UM
n octanca. U nmpodunu MU oTnudHNKOB (puc. 4) TakKe H3MEHIIIUCH HE3HAYUTENBHO.
Crnenyer OTMETUTh TOJIBKO YBEIMUEHUE Y CTYICHTOB-TYMaHUTAPUEB BHY TPUIMUHOCT-
HOro MU, 3T0 Jierko 00BsICHUMO, T. K. K CTapIIIUM KypcaM BO3pacTaeT HeOOXOUMOCTh
K CaMOCTOSITEIBHOU paboTe, COCPETOTOUCHHOCTH, B HYKHBII MOMEHT «3aCTaBHUTh CEOs»
BBITIOJIHSTH TO, YTO OT HUX TPeOyeTCsl.

Puc. 4. lNpogpunu MU ycnesaemocmu cmydeHmos ¢ 2ymaHumapHbim MU-
a— 62017 no 1-0 ceccuu; 6 — 6 2020 o 3-m ceccusim

Amnanu3z Gpopmbl poduiist MU y CTYJICHTOB «OTJIMYHUKOBY» C TEXHUYECKUM YKJIOHOM
MEHSIETCSI OT CECCUH K CECCUH HE3HAUUTENBHO (PUC. 5), IMHCTBEHHO YTO CIIEyET OTMe-
TUTh 3aMETHOE YMEHBIICHUN «HEOCHOBHBIX» JiIsl cniennanbroctd MU (dunocodekoro,
OM3HEC-KOMMEPYECKOT0, MY3bIKATbHO-PUTMHUYECKOTO U BEPOATLHO-THHTBUCTUIECKO-
ro M) o cpaBHEHUIO C MEPBOIi ceCcCHel. ITO MOKHO OOBSICHUTH TEM, UTO Y «OTIUY-
HUKOBY» 00Jiee TIO3THUX CECCHI, KOT/a yrKe MOIUIH JUCIHIUTHHBI TI0 CIIEIHATIbHOCTSIM,
OHHU HE SIBJISIFOTCS «OCHOBOITOJIATAOIIUMEIY (MK «yCHenIHas y4e0ay HiIu «yCIeITHBIN
OM3HEC U TBOPUECTBOY).

Puc. 5. lNpogpunu MU «ycnewHbix» cmydeHmos 8 pasHble CecCuu:
a — ¢ mexHu4Yeckum MU, 6 — ¢ 2ymaHumapHbivm MU
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A BoT y hopMmeI ripodminst MU y CTyIGHTOB «OTIIMYHUKOBY C TYMaHUTAPHBIM YKIIO-
HOM IPUCYTCTBYET poCT mapaMeTpoB MU Ha crapiiux Kypcax. DTo 0OBSICHIETCS TEM,
YTO YTOOBI YJIEPIKATHCS CPEAN KOTIMYHUKOB B TEXHHUYECKOM BY3€» TyMaHUTAPUIM HAI0
MIOCTOSTHHO Pa3BUBATh CBOM CIIOCOOHOCTH. B IIepBOI CECCUU MM XBaTHJIO IIIKOJIHLHOTO
3amnacay, a BOT Jajiblle HA/I0 IpUiaratb yCUiIusl.

UTOOBI MOCTOSIHHO YCTEIIHO CIaBaTh CECCUU TSI CTYACHTOB C TEXHHYECKUM YKIIO-
HOM (puc. 6) Tpedyetcs Beicokuid mokasarenu JIM, I1P, MP, TIB, ®U. «Octaercs»
OTJIMIYHUKOM TOJIBKO CHUJIbHCHIIIHIA.

Puc. 6. lNpocpunu MU «ycrniewHbix» cmyOeHmos o Konu4ecmsy «ycrnewHbIx» ceccuu:
a — ¢ mexHudeckum MU; 6 — ¢ eymaHumapHsivm MU

A BOT y CTYJCHTOB-OTJIMYHUKOB C «ryMaHHTapHbIM» MU 0T ceccum Kk ceccuu oT-
Medaercs poct npoduien «rexandeckux» MU (JIM, BK, BIT) u cHmxenne npoduieit
«rymanutapaeix» MU (MP, 1B, BJI, KP). Uto0b1 ocTaBaThCsl yCIIEUIHBIM B TEXHH-
YECKOM BY3€ CTYACHTaM «TyMaHUTapUsIM» HaJ0 Pa3BUBATh MMEHHO «TEXHUYECCKHUE)
npodumu MU.

MpumeHeHe HEMPOHHOM ceTn

[To pesyybraTaM yCHEBaGMOCTH 32 TPU CECCHU BCE CTYJCHTHI ObLIH Pa3J/IeiCHEI
Ha 10 rpymnm ¢ y4eToM U3 yCIIeBaeMOCTH 32 TPH CECCHH U B KaXJIOH CECCUU OTACIBHO.

B Ta6nmrie 2 mpuBeneHsl pacueTsl KodhGUIneHToB Koppemsiuu [lnpcona ycmepae-
MOCTHU CTYJICHTOB 32 TPH CECCUH M UX OTACIbHBIX mpoduieii MU.

Tabnuua 2
KoadhdbmumeHTsl koppensuum MNupcoHa

BA ol7 JIM BK B ne MA MP nBe BN KP M

Koppe-

nsiLms -0,023|-0,073| 0,005 (-0,002| 0,026 (-0,109| 0,007 |-0,010| 0,067 |-0,033|-0,011 |-0,029
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Pesynbrar noy4uscs OTpHIaTeNbHBIN, T. €. TI0 OTASIBHOCTH KaKabIi mpoduits MU
HE OTpeJIelIsieT YCIIeNTHOCTh B 00y4YeHHH cTyaeHTa. JJaHHbIi (hakT B ouepeiHon pas3 moji-
TBEP>KAAET paHee BBIABUHYTYIO THIIOTE3Y O TOM, UTO IO CTETIEHU BHIPAXKEHHOCTU OJJTHOTO
3 TunoB MU Henb3s nenaTh 3aKII0YCHIE 0 HATMIUU CTIOCOOHOCTEH K TEXHHYECKIM
WU TYMaHUTapPHBIM HayKaM.

Jlyist 06paboTKU Pe3ybTaTOB ¢ y4eToM Bcex npoduieii MU Obuta paspaboraHa
oOydJaeMasi HEHpOHHAas CETh C JIOCTATOYHO MPOCTON CTPYKTYpOI: 3TO CETh MPSIMOTO
pacipoCTpaHEHHS C OJHUM CKPBITBIM CIIOEM HEHPOHOB, BO BXOJTHOM cJioe 14 HEHpPOHOB,
B CKPBITOM CJI0€ 7 HEHPOHOB, B BBIXOJHOM cjioe 1 HelipoH. B kauecTBe BXOJHBIX Hapa-
METpPOB ObUIN HMCIIOJIb30BaHbI 3HAYCHUS mapaMeTpoB npoduis MU genoseka. [Tocie
o0y4eHus ceTh pazdpakoBajia HCXOAHBIC AaHHbIE ¢ TOYHOCTHIO 100%.

Koaddurment koppemnsiuu [Tupcona Mex iy pe3ynbraraMu 3-X CECCUH U paCUCTHBI-
MU TIOKa3aTesiMi HelpoHHOM ceTH (puc. 7) coctaBmi Bcero Munyc 0,16, 9To roBoput
0 JIOCTaTOYHO CcJIa00# 3aBUCUMOCTH (TIOYTH TOJIHBIM €€ OTCYTCTBHH).
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YcneBaemMocTb MO TpeM Ceccusim

Puc. 7. 3asucumocms ycriegaeMocmu om roepewHocmu oby4eHusi HelipoHHoU cemu

Boxpire Bcero pa3Hulia ¢ pacueTHBIM 3HaYeHHEM HaOI0faeTcs y CTYIACHTOB, KO-
TOpBIE OBUTM OTYHCIICHBI — 9 uenoBek (ycrneBaeMOoCTh Ha pucyHke 10 6amnoB) u cTy-
JIEHTOB, KOTOPBIE TIOCTOSTHHO MMEIOT 33/I0JDKEHHOCTH — 5 YelloBeK (yclieBaeMOoCTh Ha
pucynke 20 6amioB). st 3TUX CTYJEHTOB HEUPOHHAS! CETh BBICTABIISICT UTOTOBBIN
pesynbrat 0, T.€. 3TO TOYHO «HEYCIEeBAIOIINe CTYICHTEI.

Cpenn ycrneBalomux CTyACHTOB OOJbIIasi pa3HUIIA BCETO y IBYX YEJIOBEK. Y OJHOM
CTY/ICHTKH B TICPBOU CECCHH OBLITH JIBE «3%», & OCTANBHBIE CECCHH 0€3 TPOeK (yCIIeBaeMOCTh
Ha pucyHke 80 0ayuIoB), HO CETh CUMTACT €€ NMOTEHIMAIBHO «KPYTJIOW OTIIMYHHULICH,
BeIcTaBIs 100 6armioB. M y BTOpOTO CTy/IeHTa B OMHOM 13 ceccrii Oblia e IMHUIHAS «3,
a ocTaylbHBIE ceccuu 0e3 Tpoek (ycreBaeMocTh Ha pucyHke 90 6ayuioB), U CeTh TOXKE
OIICHMJIA €T0 TMTOTEHITHAIEHO «KPYTIIBIM OTIMIHUKOM BBICTaBIsIsI 100 6amios.

[Ipu 0OpaboTke MaHHBIX 15 CTYAEHTOB, KOTOPhIE OBUIM OTIMYHUKAMHU Ha MEPBOU
CECCUM, HO 3aT€M CHHM3WJIM YCIIEBAEMOCTb, CETh TOJBKO 4-X M3 HHX OICHHUBAET, KaK
CIOCOOHBIX CIaTh EIMHUYHYIO CECCHIO 0€3 TPOEK, a Y OCTAIBHBIX OIPEACISIET CPEAHUM
Oaynt Hmke «4». Takum 00pa3oM, MOXKHO CIeNaTh BBIBOJI, YTO 00YUeHHAs HEHPOHHAS CETh
JIOCTaTOYHO aJIEKBaTHO aHAIM3HUPYET yCIIEBAEMOCTh CTYACHTOB, YYUTHIBAsI TIOTCHITUAI
HX CIIOCOOHOCTEH.
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O6cyxaeHue pe3ynbLTaToB U BbIBOAbI

Wrak, kakne MOYKHO CIeNIaTh BBIBOBI, IPOAHAIM3IUPOBAB MOJTYUCHHBIE TaHHBIE:

1. Iopor ¢ ypoHsIMEH MU 1181 «yCIEUTHBIX» CTYJCHTOB U3 TaOJUIbI | BBICTABICH
MIPaBHIIBHO, BCE TIOCTIEIYIOIINE NCCIIEIOBAHMS 3TO TIOATBEPIKAAIOT.

2. Y yCHEemHbIX CTyAEHTOB, KOTOPBIE OCTAIOTCS YCHEIIHBIMU Ha MPOTSHKEHUH He-
CKOJIBKHX CECCHUH, JIOJDKHBI OBITh MOKa3aTelu TeXHU4Yeckux npoduneit MU Boimre
ycTaHOBJIeHHOTO mpenena. CTyIeHTaM ryMaHUTapUsIM C BRICOKMMH TOKa3aTeNsIMH
ryMaHUTapHbIX npoduieii MU 3HaUYNUTENBHO ClIOKHEE OBITH YCIEHIHBIMH B TEXHU-
YECKOM BY3€ M OCOOEHHO Ha CTapIIuX Kypcax, TJie TpeodIIaaeT Yuciao TEXHHIECKIX
JUCITUTUINH.

4. O0y4eHHas: HEWPOHHAS CETh JIOCTATOYHO aJIEKBATHO aHATU3UPYET yCIIEeBAEMOCTh
CTY/ICHTOB, YYHUTBIBasl IOTCHIIUAI UX CIIOCOOHOCTEH.

5. IlpoBeneHHOE TeCTHPOBaHUE C OOPAOOTKON Pe3yNIbTaTOB C IOMOIILIO HEHPOHHOM
CEeTH IMOKa3aJ0 MEepPCHEKTUBHOCTh OLIEHKH YCIEIIHOCTH CTYACHTOB C OMOIIBIO MTPO-
rpammbr BubpaMU.

6. [TonyyeHnble pe3ynbTaThl yCIIEBAEMOCTH 3a MOCIEAHHUE JIBE CECCHU TPEOYIOT
«YTOYHEHHI» C KOHTPOJIEM YCIIEBAEMOCTH Ha CIIEAYIONUX ceccusix. J(ncTannnonnoe
o0Oyuenue B 2020 roy BHECIIO Psiji JOMOJHUTEIBHBIX «HEOMPEIEIICHHOCTEH B UTOIO-
BBI€ Pe3yIbTAThI CECCHH, T. K. HEBO3MO)KHO JOCTOBEPHO YCTaHOBUTH HACKOJIBKO CTYICHT
cam Jiejiajl KypcoBble paboThl, HACKOJIBKO MOHSITHO U3JIaraeT MaTepHal IpernoaaBaTesb
¥ HAaCKOJIBKO TIOHATEH OH oOydaemomy. OuHas BCTpeda Ha dK3aMeHE Bcerma Oosee
00BEKTHBHO OTpa’kaeT OLEHKY, T. K. IPENo/aBaTeIb MOKET JIOMOTHUTEILHO OLICHUTh HE
TOJILKO 3HAHMUS CTYJICHTA IT0 BRIOPAaHHOMY OHMJIETY, HO M TO KaK OH MBICITUT, pacCy’KaaeT,
npeUiaraeT HeCTaHJApPTHBIC MyTH PEIICHUs TocTaBieHHoM 3agaun. [Ipu quctanuu-
OHHOH c/1ade dK3aMeHa MM KypCOBOTO MPOEKTa MPETNOAaBaTeh B CHITY TEXHUIECKHIX
OTpaHMUYEHUH J1anora MOXKeT U He JIOMTH 110 JONOJHUTEIbHBIX BOIPOCOB, MOBBIIIA0-
X UTOTOBYIO OLIEHKY. A TIepe] CTY/IEHTOM CTAaBUTCS 3a]ja4ya HE TOJBKO MPAaBUIHHO
OTBETUTH Ha BOIPOC, HO U OTBETUTD «SI3bIKOMY», KOTOPBIA IPUMET MpenogaBaTelib, U 3a
OTpaHMYEHHOE BPEMs, OTBEIEHHOE Ha OTBET.

7. B Oyaymux uccienoBaHHUAX HEOOXOANMO 3HAUHUTEIBHOE YBEIHUCHHUE pa3zMepa
0a3 JaHHBIX CTYJICHTOB U KOHTPOJILHOM Ipymiibl (YCICIIHBIE CTYACHTHI) IS TIepeHoca
MOJTy4€HHOW TOYHOCTH Ha MPOU3BOIBHYIO BEIOOPKY HUCIIBITYEMBIX.
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Annomayusn: Jlannoe npuxiaonoe uccie0osanue HanpagieHo Ha uyieHue My3viKaibHblX MOHATb-
Hocmell 8 acheKkme ux 6IUAHUA HA NCUXOPUUOIOULECKOe cOCMOosHUe yenoseka. Paccmampusaromes
12 munopnvix monansrHocment u ux enUAHUE HA OMOETbHBIE COCMABIAIOWUE NCUXOPUSUOTO2ULECKO20
COCMOsIHUSL YeNlo8eKd, MaKue KaK: dzpeccust, mpegoaa, cmpecc, onachocms (nosedenue, npeocmaeisi-
1owee onacrhocmy). Mccnedosanue My3blkanbHblX MOHATbHOCHEL ObLIO NPOBEOCHO C UCTIONb308AHUCM
npoepammnozo obecneuenus VibraM|, na 6aze mexnonozuu subpousobpadicenus.

Kntouegvie cnosa: my3vikaibHvie moHATLHOCTIU, MUHOPHbBIE MOHATLHOCIU, MPAHCHOHUPOBAHUE
MoHanvbHocmell, NCUXOPU3UOIO2UYECKOe COCOAHUE YeN08eKa, azpeccus, cmpecc, mpegoad, onac-
Hocmb, eubpouszoopadicenue, \libraMl.

Music Minor Tonality Influence
to Human Psychophysiological State

Yana N. Nikolaenko, Pavel E. Satserdov

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

Abstract: The research aimed to study musical tonalities in the aspect of their influence on the
psychophysiological state of a person. 12 minor keys and their influence on individual psychophysiological
parameters of a person, such as: aggression, anxiety, stress, danger (suspicious), are considered. The
study of musical tonalities was carried out using the VibraMI software, based on vibraimage technology.

Keywords: musical keys, minor keys, transposition of keys, psychophysiological state of a person,
aggression, stress, anxiety, danger, vibraimage, VibraMl.

BBepgeHune

My3I)IKaJILHLIe TOHAJIbBHOCTHU — OJJHO HU3 OCHOBHBIX CpPCCTB My3I)IKaJIBHOI71 BbI-
Pa3UTENBHOCTH, €€ 00Pa3HO-IMOIMOHAIBHOTO CTPOsi. BeIpasureapHble BOZMOKHOCTH
TOHAJILHOCTEH OE3rpaHUYHBI ¥ ITUPOKO MPOSBIISIOTCS BO B3aUMOJCHCTBUM C IPYTHMH
CpPEeACTBAMU MY3bIKaJIbHOM BBIPA3UTEIBLHOCTU. Tak, HaAIpUMEpP, COBPEMEHHBIMH HC-
CJIEIOBATENSIMU aHAJIM3UPYETCs] 3aBUCUMOCTh CEMAaHTHUKN TOHAJIBHOCTEH OT JIaZlOBOM
CTPYKTYpPHBI My3bIKabHOTO Tipon3BeacHus (bosuna, 2007), n3ydaeTcss poiib TPaHCIIO-
HUPOBAHUS TOHANBbHOCTEH U Ap. CeMaHTUKa MYy3bIKaJbHbIX TOHAJIBHOCTEH — NaBHUM
HUHTCPEC MHOTUX MU3BCCTHBIX KOMIIO3UTOPOB, a4 TAKIKE IMO3TOB U neﬂTeneﬁ HUCKYCCTB.
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Het Hu4ero yauBUTEIBHOTO B TOM, YTO KOMIIO3UTOP, KaK HUKTO JAPYTroH, cnocoOeH
OLIEHUTH POJIb TOHATBHOCTEH, KaK CPE/ICTBA MY3bIKAJIbHOW BBIPA3UTENbHOCTH, HAIETSS
CBOEC TMPOM3BENICHNE «XapaKTepoM» U moiaudoHueH amonuii. Hampumep, Tabmuma to-
HanbHOCTeH M. A. Illapmionse, Gppaniryzckoro kommosutopa 17 Beka: C-dur — Becemnsiit
1 BOMHCTBEHHBIN, H-dur — cypoBblii 1 ’anocTHeIl 1 Ap., (Bpondun, 1982). U3 Tabnun
[laprionbe ciemyeT 4To TOHATBHOCTH «00JIAIAI0T XapaKTepOM» WIIH, €CIIH POAOJIKUTH
ACCOIMATHBHBIN psl, BIUSIIOT HAa YEJIOBEKA U €T0 COCTOSTHUE OTpeIeIeHHBIM 00pa3oM.

OTtnenpHBIC BUIBI TOHATLHOCTEH CTa M KIFOYEBBIMUA B TBOPUYECTBE BEITUKUX KOM-
MO3UTOPOB, JIEUTMOTHBOM TPOH3ast AECATKH Mpou3BeaeHU. HanmpuMep, TOHAIBHOCTD
Pe mMunOp, cunTaercs oHON U3 TFOOMMBIX ToOHaIbHOCTEH Paxmannnosa C. B. («Die-
rudeckoe Tpuo namaTa YaitkoBckoroy, [lepsas cumdonns, [lepas conata «PaycTos-
CKas» ¥ 1p.). AHaIHN3 COJIeP)KaHHS ATUX MTPOU3BEICHUH MOITBEPKIAET IMOIIMOHAIEHO-
OTPHIATEIBHBIN CTaTyC pe-MHHOP: «Bo Bcex aTux mpousBeneHusx Pe MuHop ciryxut
JUIsL TIepeiadyl Pa3HbIX OTTEHKOB CKOPOH M IpaMaTHUYECKUX MEPeKUBAHUIT» — MUIIET
Cenona (Cenosa, 2014). He MeHee oTpHUIIaTEIFHO HACHIIIICHHOU cuuTaeTcss CH MHHOD.
JI. B. berxoBeHn B nuchmax k Jxopmky Tomcony (mucemo ot 19.02.1813) mumer:
«Cu MuHOp — 4YepHas ToHalIbHOCTH» (Purmman, 1977). CobcTBeHHO, «PexBrEeMY,
Pe munop, K. 626 B. A. Mouapta, kak u conara Ne 2 (Cu-0emosib MUHOD), Op. 35
@. Illonena — Hanbosee N3BECTHBIE MYy3bIKAJIbHBIE TIPOU3BEICHHS, B KOTOPBIX Kpac-
HOpeumnBee JIFOOBIX CIIOB MpociexnBaercs BausHue Cu-6emons MuHOp U Pe MuHOp
Ha YMOLMOHAIFHOE COCTOSIHUE YeNloBeKa. MOKHO MPUBECTH OECKOHEYHOE MHOKECTBO
MPUMEPOB U3 00JIACTH UCTOPUH MY3BIKH, KYJIBTYPOJIOTHU U JPYTHX HAYK, IUTHPOBATH
BEJIMKUX KOMITO3UTOPOB KIIACCHKU M COBPEMEHHOCTH — HEM3MEHHBIM SIBIISIETCS CBS3b
TOHAJLHOCTEH C IMOITMOHAIBHBIM COCTOSTHUEM 4esioBeka. COOCTBEHHO, B TICUXOJIOTUN
9Ta CBA3b TaKkke Hccaeayercs. «My3blka MOKET CIIYXKHUTh ISl BBIPAXKEHUS YyBCTB,
3HaHUI O YyBCTBaxX M MX (OpMax, OHA IMOMOTAET MepeJaTb UX OT UCIOTHUTEINS WU
co3JaTelss BHUMATeNIbHOMY ciryrnarerntoy — rumieT 1. [apaaep (Iapmaaep, 2007).

C oItHO¥ CTOPOHBI, My3bIKAIbHBIE TOHAIIEHOCTH SIBJISIOTCS OTPAKEHHUEM DMOIIHO-
HaJIbHOT'O COCTOSIHUS YE€JI0BEKa, C IPYroif CTOPOHBI — OLLYTUMO 67usAt0m Ha Hero. [laH-
HBIH (aKT MOPOIUIT MHOKECTBO MCCIICIOBAHUH, B KOTOPBIX OT/ENbHBIC MY3bIKAIbHBIE
HaMpaBJIeHNS WM My3bIKAIbHBIEC TIPOU3BEICHUS aHATM3UPYIOTCA C MO3UIMHN «addexra
opeoJiay WIH «I1aHanen». Mex TeM COBEpIIEHHO OYEBUIHO, UYTO IS MPeICTaBUTENeH
Pa3HBIX STHUYECKHUX KYJbTYp, KOH(PECCHI — BIMSHUE OJAHOTO U TOTO K€ MY3bIKaJIbHOTO
MIPOU3BEACHMSI MOXKET OKa3aThCs pazIUYHbIM. HeT «XOopomux» U «IIOXHX» MY3bI-
KaJTbHBIX TIPOU3BEJICHUN U CTUJIEH — €CTh pa3HbIe JIIO/IH, C PAa3HBIMU MY3BIKAJIbHBIMU
MpeanoYTeHUusIMH U 0e3 HuX. [IpociymmBas To Wi HHOE MY3bIKaIbHOE TIPOU3BEICHHE,
YeJIOBEK BOCIIPMHMMAET €TI0 KaK 3aKOHYCHHBIN COJepiKaTeNIbHBINA 00pa3 co 3HAaYUMOKN
SMOIIMOHAJILHOW U CMBICIIOBON HArpy3koil. B To Bpems kak mpociiyinnBaHue HeOO0JIb-
II0T0 MY3BIKQIBHOTO (pparMeHTa, OrpaHUYSHHOTO OTPEIeNIEHHON TOHATBHOCTHIO, pa3-
pymaeT KyJIbTypHO-UCTOPHUYECKUI 00pa3 IPOU3BEACHHS, K KOTOPOMY MOXET HaOJFo-
JaThCs IPEJIB3ATOE OTHOLIEHHE CO CTOPOHBI caymiaTesisi. B To ke BpeMsi, HeOOJIbIIOTO
MY3BIKQIBHOTO ()parMeHTa BIOJIHE IOCTATOYHO, YTOOBI MOBJIUSATH HA YMOIMOHATBHBIH
CTaTyC 4eJIoBeKa, ero ncuxodusuonorndeckoe cocrossaue (I1DC).

Takum 0Opa3om, aHaM3 My3bIKaJIbHBIX TOHATBHOCTEH B CTPYKTYPE SMOIIMOHAIFHOTO
u ncuxodusnonorndeckoro cocrostuus (I1PC) genoseka ecth 001aCTh MPUKIAIHBIX
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WCCIIeZIOBaHUH, a He TeopeTndecknx. COOTBETCTBEHHO, HEOOXO MM HHCTPYMEHT PEeru-
crpaunu u3menenus [IOC denoBeka moj BO3ACHCTBHEM TOUM MIIM MHON MY3bIKaIbHOM
TOHAJLHOCTU. B Hamem MCCIeTOBaHUM TaKUM HHCTPYMEHTOM CTaJI0 MPOTpaMMHOE
obecnieuenue (I10) VibraMI Ha 6a3e TexHONIOrHH BUOPON300pasKEeHUSI.

Llenbro JaHHOTO MCCIEOBAHUS SIBJISICTCS aHAIM3 U3MEHEHUH B IMCUXO()U3HOIOTH-
YECKOM COCTOSIHUU YE€JIOBEKa B MPOIIECCE MPOCTYIITUBAHUS PA3TUIHBIX MY3bIKAIBHBIX
ToHasnbHOCTEU. [Ipeanonaraercs BBISICHUTh, KAaKME W3 MY3bIKaJIbHBIX TOHAJIBHOCTEN
(xoMOWHaIUI TOHATBHOCTEH) ClIOCOOCTBYIOT (POPMUPOBAHUIO OTPUIATEIBHBIX IMO-
ITUOHAITLHBIX COCTOSIHUH, TAKUX KaK: arpecCHsi, CTPECC, TPEBOTa M OMACHOCTH (T. €. KOT/1a
MOBEJICHUE YEJIOBEKAa HAYMHACT MPE/ICTABISATH OMIACHOCTH ).

OpraHuaauml n MetToabl uccnegoBaHusA

BrstHne MUHOPHBIX TOHAJIBHOCTEHN Ha TICHXO(H3HOIOTHYECKOE COCTOSHIE YeTTOBEKa
Ob110 nccnenoBano npu nomoinu [10 VibraMI nHa 6a3e TexHonornu BUOpon3o0pakeHus
(Munxkun, 2007; 2020). BubpousodpakeHre — 3T0 U300paKeHUe, OTPaKAIOIIee MPo-
CTPaHCTBEHHO-BPEMEHHBIE ITapaMeTphl JIBIKeHUsI 1 BHOpanuu o0bekta (MunkuH, 2007).
Texnomorust BUOpOU300paKeHNs, TPUMEHUTEIHFHO K YEIOBEKY, aHAJIM3UPYyeT JIBUTA-
TEJIbHYIO aKTMBHOCTb (MUKPOBHOpALIMK) TOJIOBBI YEIOBEKA U MIPpeo0pa3yeT mapaMeTpbl
JBIDKCHUSI B XapaKTEPUCTHKU TMCUXO()U3UOIIOTHYECKOTO COCTOSIHUSI, MEHSFOILIETOCS O]
BO3JICHCTBHEM PA3IMYHBIX CTUMYJIOB. TaKoM 1M0JIX0/] 3HAUYUTEIHLHO MTOBBIIIAET KAYeCTBO
00pabOTKHM MOTYYEHHBIX IKCIIEPUMEHTATIBHBIX JAaHHBIX, TIO3BOIISIET SKCIIEPUMEHTATOPY
aHAITM3UPOBATh PE3YJILTAThl TECTUPOBAHUS, PAKTUYECKH, 0e3 nckaxeHnnid (MUHKHH,
2020). [Tporpamma VibraMI ncnonps3oBaiack co crienuaabHbIM OMPOCHUKOM Mus 12 1.
1dq, mo3BonsitorM GOpMHUPOBATH B BUJIE CTUMYJIA OJJMH MY3bIKAILHBIN ()parMeHT U TOIy-
9aTh NCUXO(PHU3NOJIOTUIECKYIO PEAKIHIO HCIBITYEMOTO B TIPOIECCE BO3IEHCTBUS CTUMYIIA
B BHJIE CTaHAapTHOro M (aiina, BKIIIOYAIOIIEro OCHOBHBIE ICUXO(PHU3UOIOTHIECKHE T1a-
pamerpbl (MunkuH, 2020). B kadecTBe CTUMYJIOB OBUTH UCIIOJIb30BaHbI 12 MUHOPHBIX
TOHAJIBHOCTEH, PACTIOI0KEHHBIX B OIPEENICHHOM MOCIeI0BaTeIbHOCTH (Tab.1).

My3bIKaTBHBIA (PparMeHT, B3SATHIA 32 OCHOBY TPAHCTIOHHPOBAHUS TOHATLHOCTEH —
«Listen to your heart» (aBropsr: Ilep ['ecciie, Matc Ilepccon, 1988) B ucnonnennn
My3blkanbHOM Tpynnbl Roxette. [Tpu momomu 10O Guitar Pro 6 npousBeneHo tpanc-
MMOHMPOBAHKE TOHAIBHOCTEHN BEIOpaHHOTO My3bIKanbHOTO (hparmenta. [10 Guitar Pro 6
(2010) — HOTHBII pemakTop, MPETHA3HAYCHHBIN IS CO3MaHMS, PSIaKTHPOBAHUS U TIPO-
CIIyIIMBAHUS TUTAPHBIX TaOyIaTyp U HOTHBIX IAPTUTYP.

[Mopsiox npeabsBICHUS MTap TOHAJIBHOCTEH: pEeIbsIBICHIE C Pa3HULIEH B 6 TOTY-
TOHOB (MaKCHMaJIbHO BO3MOXKHasA pa3HuIla). Takum oO6pazom, camasi ajubHss oT 1 To-
HanbHOCTH — 7 (6 moyTOHOB). Jlanee, MakCUMalbHbIE OTIINYHSA ¥ OT 1 1 OT 7 (TO ecTb,
OT TIEPBOIA Mapbl TOHATBHOCTEH) — 00 4, 1160 10 ToHANBHOCTH. OT 4 TOHAILHOCTH
OTCUUTBIBaEM 6 TOIYyTOHOB — Noay4aeM 10 TOHaIbHOCTH M T. 1. ITOro, TOHAIBbHOCTH
MEHSIOTCSI TI0 BBICOTE B ClIeAyromiemM mopsake: 1, 7,4, 10,2, 8, 12,6, 3,9, 5, 11. Kax-
JIO¥ TOHAJTBLHOCTH OBLT MPUCBOCH MOPSIAKOBBIM HOMEp: TOHAIBHOCTE 1(Am) — Ne 1;
ToHaIBHOCTH 7(D#m) — Ne 2; ToHanmbHOCTh 4(Cm) — Ne 3 u T. 1. (Tabu. 1). B tabmume 1
MPYBE/ICH NepeYeHb MUHOPHBIX TOHAIBHOCTEH B TOM TIOCIIE0BATEILHOCTH, B KOTOPOH
OHU TIPEBSBISIINCE ISl TIPOCITYIIUBAHHS.
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Ta6bnuua 1

[MepeyeHb MMHOPHbBIX TOHANBHOCTEN 1 NOPAOKOBBIN HOMEP X NPeabABAEeHNS

Ne ToHanbHOCTb Ne ToHanbHOCTb

1 Am 7 G#m

2 D#m 8 Dm

3 Cm 9 Hm

4 F#m 10 Fm

5 A#m 11 C#m

6 Em 12 Gm

B unccnenoBanuy NpUHAIM y4acTHe 2 4eJI0BeKa, KaKA0MY U3 KOTOPHIX TOHAJIbHOCTH
MIPEJICTaBIISITUCH B OJIMHAKOBOM TOPSAJIKE, ONTMCAaHHOM BhIlIe. Mi3MepeHne napaMeTpoB
MCUXO(PHU3UOIOTHUECKOTO COCTOSIHUS TECTUPYEMOTO MPOBOIMIIOCH MPSIMO BO BpeMsi
3BYYaHHsI My3bIKaJIbHOTO TpeKa.

[lepBblii TECTHPYEMBII — MY’KUKHA, PYCCKUH, 32 rosa. Beiciiee TEXHUUECKOE U BbIC-
1Iee YKOHOMHYECKoe 00pa3oBaHMsl, HEOKOHUEHHOE Cpe/iHee My3bIKallbHOE 00pa3oBaHHe.
OnbIT My3BIKATBHON JesTeNbHOCTH — OoJee 15 net, BmangeeT ¢popTenuano, THTapou,
Oac-rurapoii. bosboii (6onee 100) OMBIT KOHIEPTHOM ACSITEIBHOCTH B MY3bIKATBHOM
KOJUIEKTHUBE, 3aITUCaHO 5 MOTHO(POPMATHBIX aTbOOMOB, KOHIIEPTHBIH DV D, mpuHuMan
ydJacTHe CECCHOHHO (B TOM YHCJIe 3aliCh) BO MHOTHX KosuiekTuBax CaHkT-IletepOypra.
BTopoit TecTupyembiii — JKeHIIWHA, 39 JeT, pyccKas, KaHAuAAT TMCHXOJIOTHISCKUX
HayK, podeccuoHanbHbIN ncuxonor-npodaiinep. CamocToaTenbHO 00ydanach Urpe
Ha MMMAaHUHO, HOTHOW TEOPUH U HOTHOH TpaMoTe B TeUEHHUE 2 JIET.

[IpomomKHUTENFHOCTD KaXKJ0T0 TPAHCIIOHMPOBAHHOTO MY3BIKAJIBHOTO Tpeka — 67 ce-
KyHJl. My3BIKaIbHBIH OTPHIBOK aBTOMAaTHYECKH Ha4yMHAJN 3By4aTh depe3 10 cexyHn
nocye pydnoro 3amycka tectuposanus B 110 VibraMI. [Tapamerpsl neuxodusuoso-
THYECKOT0 COCTOSIHHSI TECTHPYEMOT'0 M3MEPSIUCH Ha MPOTSIKEHUH BCErO 3BYYaHUS
MY3BIKQJIBHOTO Tpeka. My3bIKaJIbHBIN OTPBIBOK, 3BYHallMi B KayKI0H U3 TOHAJILHOCTEH,
MIPEJICTABIISIICS TECTUPYEMOMY 5 pa3 MmoApsj (CHavaia 5 pa3 U3MEpSUINCh MapaMeTphl
NCUXO(PHU3HOIOTNIECKOTO COCTOSIHUS TECTUPYEMOTO BO BPEMS 3BYUaHHsI My3bIKaIbHOTO
Tpeka B TOHAJILHOCTH Am, 3aTeM — 5 pa3 B ToHanbHOCTH D#m u T. 1.). Takum o6pazom,
0 KaXK0i ToHanbHOCTU MpousBeaeHo 10 3amepos. Cymmapuo 120 3amMepoB 1o BceM
12 MUHOPHBIM TOHATBHOCTSIM. CTaTucTHYeCKass 00pabOTKa MOTyUYEHHBIX JAHHBIX MPO-
m3Boaminack npu oMot 110 VibraStat — mporpaMMbl cTaTHCTHYECKOW 00paboTKH
u aHaym3a BubpousooOpakenus (https://www.psymaker.com/ru/support/downloads/).

Pe3yn bTaTbl UCccregoBaHuA

Hcropryecku CIoKUAIOCh, YTO MY3bIKY JEIUIN Ha IJIOXYIO» U «Xopolryio»n. Kak
MPaBUJIO, 32 STUMH MOHATUSIMHU CTOSJIN BIIOJIHE KOHKPETHBIE MIOBEICHYECKUE U AMOIIMO-
HaJIbHBIC ITAPAMETPHI (2 TOUHEE — NCUXO(U3UOTIOTMISCKUE MAPKEPhI TIOBE/ICHMSI) TAKUE
Kak: arpeccusi, CTpecc, TPEBOKHOCTh U KaK CIIEJICTBUE — OIMACHOCTb, KOTOPYIO Mpe/l-
CTaBJISIET COOO0I MX HOCUTENb. MOXKET JIM MPOCIYIITHBAHUE TOW WJIU WHOW MY3bIKAJIbHOM
KOMTIO3HITHH TTOBITHATH Ha TTOBEICHHE YeoBeKa? PaccMOTprM MoTydeHHBIE Pe3yIbTaThL.
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W3 nmony4eHHBIX pe3ysIbTaToB CIIEAyeT, 4TO HaubOoubmii Beruteck Arpeccun (E1)
HaOJroaeTes npu npociyimuBanue TonanbHoctd Hm (Cu munop — 41,38%) u D#m
(Pe nue3 muaOp — 39,35%) (puc. 1). IMeHHO 3TH 2 TOHAJIBHOCTH CHOCOOCTBYIOT
(OpMHPOBaHUIO arpecCcuy Kak MCUXO(PH3UOIOTUIECKON PeakIiiy Ha MPOCITyIaHHbIH
MY3bIKIbHBIA (parMeHT. Makcumym arpeccuu npu D# MokeT 0OBSCHITHCS TEM, UTO
nepexosl Ha D# uner ¢ Am — 3T0 uHTEepBai 6 MOJTYTOHOB — TPUTOH (MY3bIKAJIHHBIN
WHTEpBaJ B TPU LEIbIX TOHA). B naHHOM ciaydae, TputoH oT Am o D# — ecth yBenu-
YeHHas KBapTa WM YMEHbIIEHHast KBUHTA, T. €. CHIIbHBIM JUCCOHUPYIOMNN HHTEPBAI,
KOTOPBIIl apuOpH HE MOXKET BBI3BATH MOJIOKUTENbHBIE SMoLnU. B nanHOM cityuae,
3By4anue D# nocie Am — kpaiiHe cnienuduyeckoe, arpecCUBHOE, B CPEHUE BeKa JaH-
HBII HHTEPBAJI CUMTAIICS JbSBOJILCKUM M OB AaXKe 3alpelieH (110 HeMOATBEP K ICHHBIM
JAHHBIM ) KATOJTUYECKOU 1IEPKOBBIO.

B Hamm THU HET HUKAKUX «3alPETOB» Ha KOMOMHAIIMK TOHaIbHOCTEH. U sspKkuM
TOMY MPHUMEPOM CIIYKHUT MY3BbIKaJbHOE TBOPYECTBO HEMEIKOW MHIACTpHAI-MeTall
rpynnbel Rammstein. Ux momynspusiidi cuarn «Ich Willy, HanmcaHHBIH MTOTHOCTHIO
B Pe Munopnoi#i (Dm) ToHansHOCTH. D dekT oT Dm OBl ycusaeH BUACO KIUIIOM
(c MIEHTUYHBIM Ha3BaHUEM ), COAEPKAIIMM MHOKECTBEHHBIE CLieHbl Hacuaus. OHaKo
«Ich Will» — 3710 oanH u3 Hanbosee MONMYJSPHBIX CUHTIIOB JaHHOW MY3BIKaJbHOM
IPYIIIBL.

Hm (Cu MuHOp) — Ta camas «4epHas ToHaJIbHOCTH» 110 JI. B. berxoBeHy u BoBce
SIBJISICTCSI IIyCKOBBIM MEXaHM3MOM, akTuBaTtopoM D#. Takum oOpa3oM Mbl FOBOpUM
0 B3aUMHOM YCHWJICHHH 9THX ABYX ToHajmbHOCTeH (Hm m D#) B acniekTe cTaHOBICHUS
arpeccui.

Crpecc npoBouMpyeT NpociymnBanue TonaasHoctd Fm (®a munop — 38,4%),
(puc. 1). yb6apt numer o ®@a aue3 munop (F#m): «MpadHblii TOH: OH TAHET 3a
co0oif cTpacTh, Kak cobaka KycaeT miuaThe. Ero si3pik — oOuja 1 HEIOBOJIBCTBO»
(Crebmun, 2021).

Ha xaxom stame ctpecc, arpeccust U TpeBora HauMHAIOT MIPEJICTaBIATh OMACHOCTh
B MMOBEJICHUH YelioBeka? PaccMoTpuM mosrydeHHbIe JaHHbBIC (pHC. 2).

Puc. 1. lNcuxogpusuonoeudeckull npoghusib moHanbHocmel: azpeccusi U cmpecc
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Puc. 2. lNcuxoghusuonoaudeckull npogusib moHabHocmeu: mpegoaa u ornacHocma

HauOonee Bbicokue 3Hauenus no mkane Tpesora (E3) Obiin moaydeHsl B OTHOLIE-
Huu ToHanbHOCTEH Fm (®a munop — 34, 91%) u Hm (Cu munop — 34,21%) — kiac-
CUYECKUH TPUTOH (TaKo ke JUCCOHUPYIOUINA HHTEepBaIL, Kak u ipu D#-Am. JlanHbIi
tputoH (Fm — Hm) ycunuBaeTr 4yBcTBO TPEeBOTH, OE3BICXOHOCTH.

BepositHO, coueranue «uepHo# ToHampHOCTH» Hm (1o lomneny) ¢ «obumoi u Hemo-
BoJbcTBOM» Fm (110 LllyGapTy) oCHOBaHBI Ha TPEBOTE BHICOKOH HHTEHCHBHOCTH (pHC. 2).

Anamu3 mokasarenst OnacHocTh (E4) yka3piBaeT KOMOMHAITMIO TOHAJIBHOCTEH Fm
(Pa munop — 34,94%), Hm (Cu munop — 34,21%) u G#m (Conb que3 munop — 34,24%).
Crout oTMETHTB, UTO BiUsHHE Fm — Bemymee B cranoBineHnu Ctpecca (E2, puc. 1)
u Tpesoru (E3, puc. 2), a Hm — u BoBce, 0JJHa U3 CaMbIX MPAaYyHbIi TOHAJILHOCTEH.
Bmusane Hm — Benymiee B hopmupoBanuu Arpeccnn (E1), Tpesoru (E3) u xak cien-
crBue — omnacHoro noseaenus (E4, puc. 1, 2).

3aknrouyeHue

[IpoBenenHoe uccen0BaHNe OATBEPIUIIO CBA3b OTACIBHBIX My3bIKaJIbHBIX TOHAIb-
HOCTEH ¢ apaMeTpaMu NCUX0(pU3n0IOrHIeCcKOro COCTOSTHUS YesoBeka. VceienoBanuch
TaKue MapaMeTpbl MICUX0(PU3UOTIOTHYECKOTO COCTOSHHUS KaK arpeccusi, CTpecc, TpeBora
W ONAacHOCTH (T.€. KOT/ia MOBEACHUE YelOBeKa HauWHACT MPEACTaBIATh OMAacHOCTD).
Haunbonee 3Ha4MMBIMU TOHATBHOCTSIMH (@ TaKKe UX KOMOMHAIUSAME) B (OPMHUPOBa-
HUM OTPULATEIBHOTO MCUXO(PHU3HOIOTHYECKOTO COCTOSHUS YeJI0BEeKa okazainch Hm
(Cu munOp), D#m (Pe nue3 munop) u Fm (Pa munop).

JlaHHOe uccienoBaHue HE HAIIPABICHO HA KPUTUKY MY3bIKIBHBIX CTHJICH M OTACIb-
HBIX MY3BIKJIBHBIX MTPONU3BE/IEHNH, T. K. OTPaHUYEHO aHATN30M OT/IETIBHBIX My3bIKaIbHBIX
ToHaBHOCTEH. T0, B KaKOM 00beMe JaHHbIE TOHAJIbHOCTH IIPUCYTCTBYIOT B TOM MJIM HHOM
MY3BIKaIbHOM MPOU3BEICHUH, €CTh OTBET HA BOIPOC, KAKOE BIMSHUE MOXKET OKa3bIBATh
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TO WJIM MHOE MY3bIKAJTbHOE MTPOU3BEICHHIE HA TICUXO(U3HUOIOTUIECKOE COCTOSTHHE YeIIO-
Beka. bbuio BhIsIBIIEHO, uTo couetanue Hm (cu munop) u D#m (Pe aue3 munOp) — crioco0-
CTBYyeT ycunieHnto arpeccuu, kak [1PC. Kak okazanocs, Hm (Cu MmuHOp) — 1ieHTpaIbHasA
TOHAITLHOCTH, POPMUPYIOIIAS Pa3TMIHBIE KOMOMHAIIMN TOHAJTBHOCTEH, CIIOCOOCTBYIOMINX
YCHJICHHIO arpecChu, TPEBOTH, OMACHOCTH. TakuM 00pa3oM, MOSIBUIACh BO3MOXXHOCTh
apryMEHTUPOBATh OTBETHI HA TAKUE BOIPOCHI KaK:

— Bceeraa nmu npocnymmBaHue MYy3BIKAIBHOTO MMPOW3BEICHUS B TOHATBHOCTH D#m
CMOCOOCTBYET MOBBIIIEHUIO arPECCUBHOCTH?

— Jla, Takoe BO3MOXKHO.

— MokHO JTn paccMaTpUBaTh OBECHUE YeIOBEKA KaK MOTEHIIHATBHO OMTacHOE MpU
MIPOCTYIINBAHUH MY3BIKAILHOTO TTPOU3BEACHUS B TOHAIBHOCTH D#m?

— Her, He 00s13aTeABHO.

[ToTeHmanbHy0 ONACHOCTh MPEACTABISICT MOBEACHUE YETIOBEKA MPU MPOCITYIIH-
BAHUM MY3bIKAJIbHBIX MPOU3BEICHUN B TOHATBHOCTU Fm (Pa munop — 34,94%) unmn
Hm (Cu munop — 34,21%). Takum o0pa3oM, YCHIICHHE arpeccruu (BOIIPEKH PacxoKeMy
MHEHHIO) COBCEM HE 00s3aTeNbHO MPHUBOINT K arpeCCUBHOMY, T.€. OTIACHOMY IIOBE-
neHuto. ['pymnmna pucka ornacHOro moBEACHUS — ATO PE3yIbTaT CIOXKHOIOAYUHEHHOTO
KOMILJIEKCA TOHAJIBHOCTEH.

[Tomy4uennsie pe3yabTaThl OTKPHIBAIOT MTUPOKHE BO3MOKHOCTH TSI TIPAKTHICCKIX
WCCIIeIOBAaHUH MY3bIKAIBHBIX TOHAJTHLHOCTEH, aHAJIN3y MY3bIKAIbHBIX TOHAJTHLHOCTEH
C TIO3MIIMY UX BIUSHHS HA ICUXO(PU3UOIOTHIECKOE COCTOSIHUE YeTIOBeKa.

JlanHoe nccnenoBanue OyaeT mpooibkeHo. [InanupyeTcs pacimpuTh Ucciea0BaHue
MY3bIKQTHHBIX TOHATEHOCTEH B aCTIEKTE IPYTHX MapaMeTPOB ICUXO0(PU3NOIOTHIECKOTO
COCTOSTHHSI YelloBeKa. TakKe IIaHUPYeTCs HCCIeI0BaTh YacTOTY 3ByJaHus (B reprax)
KQXKI0W U3 TOHATBHOCTEH Ha ICUXO(PU3NOIOTHIECKOE COCTOSTHUE YeTIOBEKa.
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U OUHAMUYECKUX COCMOAHUL YeNl08eKd, 8 YACMHOCMU, Npu obecneuyeHuu TuyHoU 6e30nacHocmu,
Odemexyuu 12icuU, KOHMPOJis IMOYULL, ONpedeietuust COBMeCmMUMOCIMU I00ell, GbIs8IeHUs NOMEHYUATb-
HO ONACHBIX JH00ell 8 moane, no0Hop NepPcoHana u op. RPeonoadazaem HeobX00UMOCmb NPOEEOCHUs
uccred08anull 8 ee NPUMeHUMOCmu 8 obaacmu ncuxoouaznocmuxu. Haxonnennwlil k amomy pemenu
ONbIM NPUMEHEHUs MO MEXHOI02UU NOKA3LIBACH 803MOICHOCHb CO30ANHUS YeN020 pA0a NCUXO-
OUGZHOCMUYECKUX MEMOOUK, TUUWEHHBIX U38ECMHbIX HeOOCMAMKO8 . MOMUBAYUOHHBIX UCKAICEHUT,
GNUAHUS PYHKYUOHANLHO20 COCMOANUS UCNIMYEMbIX HA Pe3YIbmambl mecmupo8anus, a maxice
KCNeYUANbHOU NOO2OMOBKU» KAHOUOAMOE NPU NPOXONCOCHUU MePONPUSLIMULL NPOPeCcCUOHANIbHO20
ncuxonoeuyeckozo omoopa. Ipednazaromes nayunvie NPUHYUNLL, KOMOPbLe, N0 MHEHUIO AGMOPOs,
VMECMHO YYumvl8ams npu paspadomke makoeo pooa NcuxooUasHoCmu4eckux Memooux.

Knrwouesvie cnosa:. subpousobpasicenue, NPUHYUNvl, NCUXOPUIUOI02US, NCUXOOUASHOCMUKA,
mecmupoganue, ONpOCHUKU, 00CMOBEPHOCIb, BATUOHOCTb.
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Abstract: Wide possibilities of vibraimage technology developed by specialists of Elsys Corp
(St. Petersburg, Russia) in the study of equilibrium and dynamic states of a person, in ensuring
personal safety, lie detection, emotion control, compatibility of people, identifying potentially
dangerous people and personnel selection needs research its applicability in the field of
psychodiagnostics. The experience gained by this time in the application of this technology shows
the possibility of creating a number of psychodiagnostic techniques devoid of known shortcomings —
motivational distortions, the influence of the functional state of the subjects on the test results,
as well as “special training” of candidates in the course of professional psychological selection.
The authors propose scientific principles that should be taken into account by developing such
psychodiagnostic methods.
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BBepgeHune

Pemenue mpoOiem, CBA3aHHBIX C HEOOXOIWMOCTBIO TMONY4YeHUS OOBEKTHBHBIX
JAHHBIX O JUYHOCTH IO pe3yJbTaTaM ICUXOJIOTHUYECKOT0 TECTUPOBAHMS B YCIOBHAX
KpHU3Uca TPaIUIIMOHHON TICHXOUArHOCTUKH, SIBIISIETCSI aKTYaJIbHBIM HATPaBICHUEM
WCCIIEIOBAaHNH TICUXO0JIOTOB, epe/l KOTOPBIMH CTOSIT 33/1a4H, HAIPUMEP SKCIEPTH3HI,
PO eCCHOHATHHOTO TICHXOJIOTHYECKOTO 0TOOpa, aTTeCTAlMK MEepcoHaia M aAp. ITO
MOITBEPKIAIOT PabOTHI psijia OTEUSCTBEHHBIX CIEIMAIICTOB, pa00OTAIINX B 001aCTH
ncuxoauarnoctuku (batypun H. A., bypnauyk JI. @., Houenko E. JI., Mansix C. b.,
Manmnues C. A., Hoce U. H., Open B. E., lllmenes A. I'., Ymaxos /. B. u np.). [lox-
TBepxkaas akt «xkpusucay, llImenes A.I'. npuBoguT npumMep myONIHKaNuU B TOMY-
JIIPHOM JKypHaJe «KIF0Yei» axe K MPOSKTUBHBIM METOMKAM, TAKHM Kak «PrcyHOK
HECYIIECTBYIOLIETO KUBOTHOI'O», YTO, IO €r0 MHEHHIO, TIPUBEIIO K [OTEepe ee auar-
HocTuaeckoi nmennoctu (IlImenes, 2004).

Kpome 3Toro Heo6X0JMMO MOMHUTB ¥ O HAJIMYUH JOCTYITHBIX JJIsl YUTATENCH KHUT,
B KOTOPBIX HM3JIaraloTcs WHCTPYKIMH COMCKATENsIM JOJDKHOCTH KaK OOOWTH TEeCTHI
npogecCHoHANLHOTO 0TOOpPa, a TaKKe O IICUXO0JIoTaX, MPOPEeCCHOHATLHO POBOISIIHX
MOTOTOBKY KaHAWJATOB K TMPOXOXKIECHHUIO TICHXOJIOTHIECKOTO TECTHPOBAHUS, HAIIPH-
Mep, IpY MOCTYMJICHUH B BOCHHBIC y4eOHbIE 3aBE/ICHUS, Ha PadOTy, MPOXOKICHHS
skcnieptrsbl (Komroukuna, Mapynnda, Munkus, Cenun, 2014).

B cBs131 ¢ 9THM B nocieAHee BpeMsi 0COOYIO MOMYyIISIPHOCTh IPUOOpEITH anmapaTHo-
nporpammubie koMIniekesl (AIIK), peanu3yroriue TpaauIMOHHBIE METOIUKH, oOecITe-
YHBAOIHE TTOyYeHHE TOTOIHUTENbHON HHPOpMALUH, TPEACTABISIONINE CTUMYIbHBIN
MaTepural Ha HE0CO3HABAEMOM yYPOBHE MIIM HHBIM 00pa3oMm.

[IpoBeneHHBIH cpaBHUTENBHBIN aHANN3 pa3NIuuHbIX MeToauK (bobpos u ap., 2017;
Bbob6pos u ap, 2020; MunkuH, 2019a; Munkux, 2020a) mokasa, 9To ¢ TO3UIHNH METO-
JOJIOTHYECKUX TpeOoBaHMH 3P PeKTUBHOCTH, HHPOPMATUBHOCTH, IPAKTUIHOCTH, OIlepa-
TUBHOCTH, OTCYTCTBUSI HETATHUBHOT'O OTHOIICHHSI TECTUPYEMBIX K alapaTHO-TIPOTPaMM-
HBIM KOMIIJIEKCaM OLIEHKU ()YHKIMOHAIBHOTO COCTOSIHUS JJISl DKCIIPECC-IUarHOCTHKH
nicuxoduznonormaeckoro coctossHus (I1DC) menecoodpasHo UCIOIB30BaTh TEXHOIO-
THIO OLIEHKH NTapaMeTpoB BUOPOM300paskeHus pe(IeKTOPHBIX MUKPOABUKEHUH TOJOBBI
genoBeka (Munkus, 2007; [llenkanosa, 2019).

Texnoxnorus Budpon3oopaxkenus (Vibralmage) mo3Bosser yiaBiuBaTh MelbYanime
MUKPOJIBUKEHHS YeJIOBEKA U TIOCIIe aHaIN3a JaHHbIX MOTyYaTh KOHEYHBINA pe3ynbTaT 00
OIIEHKaX M3y4aeMbIX [1apaMeTpOB, YIOOHBIH /Il BOCIIPUSATHS YeJIOBEKOM (HAIpUMeD,
ypoBens arpeccunt — 30%, ypoBens ctpecca — 40%). Bubpouzobpaxenne npeodpasyer
nH(pOpPMaINIO0 0T BECTHOYISIPHOU cucTeMbl. BecTuOynspHas cucrema o0ecrieunBaeT
MeXaHMUYECKHH OanaHc 4yenoBeKka v (PyHKIIMOHAIBHO CBs3aHa CO BCEMHU (DH3HOJIOTHYC-
cKkuMU crucTeMaMu denoBeka (Minkin&Nikolaenko, 2008; MunkuH, Hukonaenko, 2020).

TexHonorust BUOPOU300paKEHUS MOKET MPUMEHSTHCS BO MHOTHX 00JIACTSIX YesioBe-
YeCKO JieaTenbHOCTH. B KauecTBe mpuMepa, MOXKHO MTPUBECTH OCHOBHBIC HAITPABIICHUS
MPUMEHEHUS ATOH TEXHOJIOTHH: oOecreueHre TMYHON 0e3011acHOCTH, IETEKIUs JIKH,
KOHTPOJIb dMOIIHH, OTIpeIeIeHne COBMECTUMOCTH JIFO/IEH, BBISBICHNE ITOTEHIINAIBHO
OIACHBIX JIFOJIEH B TOJIIE, TO00P MepcoHaa, B copte u Ap. (Munkus, 2020a).
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TexHonorma BUGpon3odpakeHus.
MpuHUMNbI 1 NepcneKTUBbI NCUXOANArHOCTUKN

Oco0yto poJib TeXHOIOT U BHOPON300paKEeHHUsI MOXKET UIPaTh PH HEOOXOAUMOCTH
MOJYYCHUS TICUXOAMArHOCTUYECKOW HH(POPMAITUH B IIEJISIX BBISBICHUS TICHXOJIOTHYC-
CKHX, ICUXO(HU3NOTOTHUECKUX U (PH3HOIOTHIECKUX OCOOCHHOCTEH JINYHOCTH, 3HAHUS
0 KOTOPBIX MOTYT OBITh MCIIOJI30BAaHBI B MPAKTHKE MICUXOJIOTHYECKOTO 00ECTIeUeHUS
npodecCHOHANTBHOM eATeIbHOCTH PAOOTHUKOB OMACHBIX MPOU3BOJICTB, B I1€1arOTUKE,
MEHINHE, CTIOPTE U T. 1.

Enuncreennoe TpeboBaHue K pa3pabOTKe METOIUK IICUXOAMATHOCTHKH C UCIIOIB30-
BaHHEM TEXHOJIOTHH BUOPOM300pakeHHs — 3TO HEOOXOAUMOCTh yueTa TPaIUIIHOHHBIX
1 JTOTIOJHUTEIbHBIX NPUHIMIOB. K TpaauinoHHBIM HEOOXOANMO OTHECTH CIIeIYIOLINE:
MPUHIXT COOIOACHHS TalHBI (KOH(PHUICHIINATBHOCTH ); IIPHHIIAIT HAYYHOW 000CHOBAH-
HOCTH; IPUHLUII HE HAHECEHUs yiiepOa; NPUHLUMI OOBEKTUBHOCTH BBIBOJIOB U JP.

K nomonmHWTENbHBIM TPHHIMIIAM, KaK MBI IOJaraeM, HEOOXOJUMO OTHECTH
MIPUHLMIIBI, KOTOPBIE oOeciedaT HayqHyl0 0O0OCHOBAaHHOCTD IICHXOAMArHOCTUYECKUX
METOJUK, pa3pabaThIBaEMBIX C HCIIOJIb30BAHUEM TEXHOJIOTUU BHOPOU300paskeHUS.
K HMM OTHOCSTCS: IPUHLMII 1OCTOBEPHOCTH, IPUHLUI HEOOXOAMMOCTH U JOCTATOY-
HOCTH CTUMYJILHOTO MaTepuaa, IPUHLHUI UCTIONb30BaHMsl 00paTHOM CBSI3H, TPUHLIAI
MHOT'OBapHAaHTHOCTH, IPUHLMIT (POpMaTH3aLuK PE3yIbTaTOB TECTUPOBAHUS U IPUHIINI
FOPUANYECKON YUCTOTHI.

[IpuHIMI 1OCTOBEPHOCTHU MIPEAIIONAraeT NOIyYeHUE JaHHBIX O NMCHUXOJIOTMYECKUX
0COOEHHOCTSIX TMYHOCTH Ha OCHOBAHWH JMAarHOCTHMYECKH 3HAYMMBIX U3MEHEHUH Ma-
paMeTpoB, XapaKTEPU3YIOWUX MCUXO(U3UOIOTHIECKHE U3MEHEHHUS 1O/ BIHUSHUEM
CTUMYJIBHOTO MaTepuayia MeTouku (MunkuH, 20190) 1 ucnonb30BaHUE aJIeKBATHBIX
MaTeMaTHYECKUX MOJIEeNel UX KOMIUIEKCUpOoBaHusl. B HacTosee BpeMs Takas paboTta
YCIICHIHO TIPOBOAUTCS YCUIIMSMH aBTOPa TEXHOJIOTHH BHOpon3oopaxenus: (MUHKUH,
20200) u ero KoJueramMu, KOTopas, HECCOMHEHHO, TTOATBEP)K/IaeT 3HAYMMOCTh 3TOTO
MPUHIMIA B IPOJBIKEHHH B PAKTUKY MCUXOJHArHOCTUYECKUX METOMK.

VYyer npuHIMIA HEOOXOANMOCTH U JJOCTaTOYHOCTH CTUMYJIFHOTO MaTepuaia mpu
KOHCTPYMPOBAaHUHU IICUXOAUATHOCTHYECKON METOIUKH 00YCIaBIMBACTCS IOATBEPIKICH-
HOM BO3MOYXHOCTBIO TEXHOJIOTHH BHOPOM300pakeHNsI ONEepaTUBHO (OE3bIHEPIIOHHO)
BBISIBJIATH MOTHBALIOHHBIC HCKAYKCHUSI IPH OTBETAX MCIBITYEMBIX Ha IHArHOCTUYECKUE
BOMNPOCH! (ITYHKTHI). DTO MO3BOJISIET OTKA3aThCsI OT BBEJICHUS JOMOJHUTEIBHBIX IIKAJ
METOJHK, KOTOPbIE JOJKHBI MOJATBEPKAATH JOCTOBEPHOCTh OTBETOB HCIBITYEMBIX.
OTOT «OTKa3» HU B KOEM CIy4yae He JIOJKEH CHMXKATh JOCTOBEPHOCTH PE3yJbTAaTOB
TECTHUPOBAHUS, TAK KaK MPEANONAracTcsi OLEHUBATh Pe3ybTaT TECTUPOBAHMS HE TOIBKO
1o BepOalbHBIM OTBETaM, & ¥ C YYETOM MCUXO(PU3NOIOTHUECKUX MPEIUKTOPOB MO-
TUBALIMOHHOI'0 MCKAKECHHUs OTBETA MCIBITyeMoro. [1o1 TepMHUHOM «MOTHBaLlMOHHOE
HCKa)K€HUE» MBI MOHMMaeM HEMCKPEHHOCTh OTBETAa Ha JTUArHOCTHYECKHE CTHUMYJIBI
METOAMKH (BHIEO, BONPOCHI, TyHKTHI, H300paKEHUs U 1p.), KOTOPOE, MPEXKIIE BCEro,
3aBHCUT OT BOOOpakaeMoro (peajbHOTr0 MIM MHHUMOTO) MCIBITYEMbIM MOCIEICTBUS
IUIsL HETO pe3yJIbTaToB TecTupoBaHus. Kak ciencTsue, Mpy NCHONb30BaHUN TEXHOJIO-
UM BUOPOM300paKeHHsl, HET HEOOXOAMMOCTH MCIOIb30BaTh OOJBIIOE KOJINYECTBO
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CTUMYJIBHOTO MaTepHaia, HalpruMep BONPOCOB. MIX KOIMUECTBO T0HKHO 00eCIeYHBATh
BO3MOKHOCTH IIKAJIMPOBAHUS MTPHU MHTEPIIPETAIINH PE3YIHTaTOB TECTUPOBAHU. B ciy-
Yae KOHCTPYHUPOBAHMSI MHOTOILKAJIbHON METOAMKH (Hampumep, Takux kak 16-DJI1O,
CMMIJI) Kxomn4ecTBO CTUMYJIOB JOJKHO OBITH PaBHBIM B MIKAJIaX, YTO IMO3BOJHUT U3-
0exaTh HeOOXOANMOCTh ITPOBEACHHSI M3BECTHBIX IICUXOIMArHOCTaM IpeoO0pa3oBaHuil.

[punHiun ucnosb3oBanus Ouosoruueckoit ooparuoit cesizu (BOC) o0ycioBieH
BO3MOKHOCTBIO O€3bIHEPIIMOHHO, B MOMEHT TECTUPOBAHUS MOJIy4yaTh HH(OPMALHIO
00 M3MEHEHHSX NCUXO(U3NOIOTHUECKOTO COCTOSHUS TECTUPYEMOTO TP OCO3HAHHUH
3HAQYUMOCTH JJIsl HETO CTUMYJIbHOTO MaTepuana. OOpaTHas CBA3b MOKET OBbITh Pean30-
BaHa C IOMOIIBIO BU3YaJIbHOH, CITYXOBOH U TaKTHIbHOM MHGopManun. Mcnonp3oBanue
JAHHOT'O MPHUHIMIIA B NICUXOAUATHOCTHKE MOXKET JaBaThb BO3MOYKHOCTH ITPOBEIEHUS
MICUXOJIOTHYECKOHN MOATOTOBKH M KOPPEKIMH MOBEAECHUS B MpoOIlecce TECTHPOBAHMUA,
NPUHLKI TEpeHoca yOpakHeHUs: — «rcuxorpeHupoBka» no C. I'. I'ennepiureitny
(I'ennepureiin, 1983).

[IpyHIIMIT MHOrOBapMaHTHOCTH OLIEHKH pE3yJbTAaTOB TECTHUpPOBaHUA. [laHHBIN
MPUHIUI PACKPBIBAET BO3MOYKHOCTH IOJYYEHMs 32 OJHO TECTUPOBAHME JIAHHBIX,
OLICHUBAIOIINX KaK ICUXOJOIMYECKHEe OCOOCHHOCTH JMYHOCTH, TaK U 0COOEHHOCTH
NCUX0(U3NOIOTHYECKOTO COCTOSIHUS M (PU3UOTIOTUIECKOM LIEHBI JeSITETbHOCTH UCIIbI-
TyeMmoro. VIHTepnperanys Takux AaHHbBIX, KAK HAM Ka)XeTCsl, I03BOJIMUT OoJiee HaJeKHO
peanr30BbIBaTh JUArHOCTHYECKHUE BBIBOABI O MEPCIEKTHUBAaX 00y4YeHUs U mpodeccro-
HQJIBHOW J1eATeIbHOCTH, MPOUIEIIINX IICUX0I0rudeckoe odcnenosanue. bonee Toro,
TaKas BO3MOYKHOCTb TI03BOJISIET pa3padaThIBaTh METOIUKHU, KOTOPHIE MOTYT OLIEHHBAThH
HE TOJIBKO OT/AEJIbHbIEC IICUX0JIOTNYECKUE KauyecTBa (YTO Ha Halll B3IJISLJ HE MEPCIHeK-
THUBHO), @ HHTETPaJIbHbIC XapaKTEPUCTHKH, HAIPUMEP, HAJTHIUE TPOPECCHOHATBHBIX
KommeTeHni. Takoi BBIBOJ BBITEKAET U3 MOTPEOHOCTEH MPAKTHKHU B HCIIOJIb30BAHUHT
pe3yabTaToB NcuXxoAuarHocTuku. Kak nmpasuio, paboTomareins (B ciaydae npogeccu-
OHAJBHOTO 0TOOpA) WM JIUIIO, IPHHUMAIOIIEE PEIICHHUE 110 Pe3yNIbTaTaM aTTeCTalluH
COTPYIHUKOB, HE (OKAJIYIOT» HHTEPIIPETALlUU PE3YJIbTATOB TECTUPOBAHUS, IOCTPOSHHBIX
Ha OIIEHKE Pa3IMYHBIX KaYyeCTB, B TOM YHCIE U MpodeccHoHanbHo BakHbIX (CeanH,
2003). OmbIT TOKa3bIBAET, YTO HCIIOIH30BAHHE CIIOBA «OTHAKOY TIOCIIE YaCTH TEKCTa
aTTECTAIIMOHHOM MCUXOJOTHYECKON XapaKTepUCTUKN CBOJUT Ha «HET» ee nH(popMaIu-
OHHYIO ¥ IPOTHOCTUYECKYIO EHHOCTh. DTH (aKThl U3 NPOecCHOHATBHON A TeIbHO-
CTH TICHXO/IMarHOCTA MPEAIONaraloT He0OX0JMMOCTh HCIIOIB30BaHMS TIPH pa3paboTke
METOAMK MPUHIMIA HOPMATU3ALUN HHTEPIPETALUOHHBIX BHIBOOB.

[Mpunnun Gopmanuzanyu BEIBOJAOB TPEOYET M MCIOIB30BAHUS CIICIMAIbHBIX Olle-
HOYHBIX IIKaJ, KOTOPBIE MO3BOJISIIOT PAHKUPOBATh HCIBITYEMBIX 110 UX NMPUHAIIEK-
HOCTH K 0O0Jiee WM MEHEEe COOTBETCTBYIOIIMM M HEOOXOAMMBIM JUISL e TEIbHOCTH
npodeccuoHanbHBIM KOMIETEHIIMAM. B cBoe Bpemsi, HaMu Oblila MpeiokKeHa IIKaja
OIICHOK, UMEIOIIast IISITh YPOBHEH (He 0aIoB!) U COOTHECEHHAs ¢ BO3MOXKHOM 4aCTOTON
UX HaJIU4Hs [P HOPMAIBHOM PacIpelesIeHNN U3ydaeMoil KkoMreTreHnuu. 13 storo
CJIEIyET, YTO CPEAHHUE OLCHKU MOTYT UMETh OKOJIO0 68% HCTBITYEeMbIX, OLEHKHA «HUXKE
CpeIHe» 1 «BBIIIE CpeTHe» — MPUOMM3UTENHHO TT0 14%, «HU3KHE» W BRICOKHE) OIeH-
KM (3a mpenenamMu ABYX CTaHAAPTHBIX OTKIOHEHHUH) — 2—3%. OnbIT CIOIB30BaHUS
TaKNX OLIEHOK IPH MIPEICTABICHNH aTTECTAIIMOHHBIX ICUXOJIOTMUYECKIX XapaKTEPUCTHK
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MOKAa3aJ] BBICOKYIO PE3yJIbTATUBHOCTh U MOHUMAHHUE PE3YIbTATOB MCUXOJIOTHUYECKOM
OTICHKH (MHTEPIIPETAITNH ) KaAPOBBIMH CTICITHATIACTAMHU.

OTnenbHO HEOOXOJMMO OTMETHTh BO3MOXKHOCTH BUOPOTEXHOJIOTHH TIPH pa3padoTKe
MIPOCKTHUBHBIX METOJUK TICUXOTUATHOCTHKH, OCHOBAHHBIX Ha TICUXOJOTUUSCKONU WH-
TEPIIPETALNU PE3yJIbTaTOB MPOSKIIMYA HEOCO3HAHHBIX WIIH HE IMOJTHOCTHIO OCO3HAHHBIX
MOTHBOB ToBeneHus (Hukomaenko, 2020).

[IpoekTHBHBIE METOIMKHY MTPEAHA3HAYEHBI JJIS AUArHOCTUKH OCOOCHHOCTE! MOBEICHUS
JIMTYHOCTH KaK 00J1ee TII00TbHBIN MOIX0 K OIICHKE JIMYHOCTH, a HE BBISIBJICHUE OT/CITb-
HBIX €€ 4epT. B MpOeKTUBHBIX METOANKAX MCIIOJIB3YIOTCS HEOIPEelIeHHbIE CTHMYJIBI,
KOTOPBIE HUCIBITYEMBIH caM JTOTIOTHSIET, HHTEPIPETUPYET U, TEM CaMbIM, MMO3BOJISET
JIeNIaTh BBIBOJIBI O BEPOSTHOCTH CBOETO MTOBEICHNUS B ONPE/ICTICHHBIX YCIOBUSIX. Pe3yib-
TaThl UCMONB30BAHMS PA3TMUHBIX CTUMYJIOB B METOJIMKAX, OCHOBAHHBIX HA TEXHOJIOTHU
BHOPOM300paKEeHNs, TMPEJICTABIIIIOT BO3MOXKHOCTh MCCIIEAOBATEIO TOIy4aTh HH(OP-
MalldI0 U 0 HEOCO3HAaBaeMbIX peakiusax yenoBeka (Munkun, 2007; 2020), npu 3ToM,
HE CKpBIBask CTUMYJIBI OT UX OCMBICJICHHS MCTIBITYeMbIMH. J[aHHBIN BBIBOJ TIO3BOJISIET
TOBOPUTH O MIPUHIIUIIC FOPUAMYCCKON YUCTOThI ICUXOJIOTMYECKOT0 00CIeIOBaAHMSI.

3aknr4yeHue

Wmeronuiicst y aBTOPOB OIBIT UCTIOIB30BAHUS PA3IMYHBIX TICHXOIUATHOCTUYESCKIX
METOMK JJIsl IPUHSTHS OTBETCTBEHHBIX KaPOBBIX PEIICHHI TO3BOJIIET CAEIaTh BBIBOI
0 HEOOXOJUMOCTH CEPhE3HOTO MEPECMOTPa BOZMOKHOCTEH TPAJUIIMOHHON TICUXO/IH-
arHoCTUKHU. [TosIBlICHHE TEXHOJIOTHH BUOPOM300paKEHHSI U €€ COBEPIICHCTBOBAHUE
MIPEJI0CTABIISET TICUX0JIOTaM BO3MOKHOCTB TOJTYYCHHUS TAHHBIX O JIMYHOCTH, JIUIIEHHBIX
MOTHBAIMOHHBIX HCKakeHMH. KoHeUHO, mpeacTouT O0bIinas U KpomoTianuBas padboTa
IO PEIICHUI0 HEKOTOPBIX BOMPOCOB (HAJICKHOCTH, BAIUTHOCTH ), KACAIOIIMXCS TICHXO-
JIOTUYECKOW MHTEPIIPETANN PE3yIbTaTOB OLIEHKH MapaMeTpPOB BUOPOM300paKeHHS.
[IpoBoauMast paboTta u ee pe3ybTaThl, OIyOJIUKOBAHHBIE B TPYAaX KOH(EPEHITHIA MO
o0mumM HazBanueM «CoBpeMeHHas icuxo(u3nosorus. TeXHONIorus BUOpon3o0paxke-
HHSD) TIO3BOJISICT HAJICATHCS HA JOCTIDKCHUE YCIIEXOB B ATOM 00JIACTH MO3HAHUS, KOTOPAs
MOJKET OBITh OIPE/Ie/IeHa KaK «BUOPOTICUXOIOTHS.
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Introduction

According to the established tradition, the first report at the conference is an overview
of the general trends in vibraimage technology that have occurred over the past year
(Minkin, 2018; 2019a; 2020b). In this paper, [ will focus on the classification of vibraimage
systems by the measurement method. It is known that all measurement methods are divided
into direct and indirect (Novitsky, 1975; OIML V 2-200, 2007). In direct measurement
methods, all information transmitting in one forward direction. In vibraimage systems
analyzing the psychophysiological state (PPS) of a person, the movements of a subject
head are converting using the number of measurement functions. Outside light transforms
into a reflected light gradient, light-charge transformation is going on a photodetector
matrix, charge transforms into an output analog signal, digitization of the output signal
in going on a television camera, digital signal processes by a computer program into the
parameters of psychophysiological state, for example, aggression or stress level.

Direct measurement methods are traditionally used in various psychophysiological
studies. Usually the primary source of information is physiological signals, for example, EEG
(Reuderink et al., 2013), facial expressions (Giannakakis et al., 2017), speech tonality, eye
activity, temperature body, electromyogram (EMG), respiration rate, galvanic skin response,
heart rate (HR), electrocardiogram (ECG), heart rate variability (HRV), blood pressure,
photoplethysmogram (Giannakakis et al., 2019; Tao & Tan ed., 2009).

The method of balanced measurement (or indirect measuring function with feedback)
in psychophysiology and psychology is usually associated with the presentation of visual,
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textual or audio stimuli that set a certain psychophysiological state or mood to a subject.
The TAPS system provides the widest choice of visual stimuli, which includes about
1200 different images (Zhou et al., 2011), with known statistics of the effect to PPS. The
other way of measurement stimulus effect on the PPS assessed by the dynamics of changes
in various psychophysiological signals, such as GSR, EMG, EEG, and respiratory rate.

Adaptive methods of psychophysiological research (with stimuli adaptation to
a subject) are widely represented in psychophysiological lie detection (Baur, 2006).
The personality of a subject is especially important, and the stimuli of the basic testing
are matched based on pre-testing, when the most significant questions are determined
for a subject (Minkin & Nikolaenko, 2020).

The purpose of this review is to analyze the advantages and disadvantages of various
vibraimage systems as measurement psychophysiological instruments, as well as to
determine the optimal applications for each generation of vibraimage systems.

Vibraimage systems of the first generation.
Direct measuring instruments

The first developed vibraimage systems were direct transformation, its structural
diagram shown in Figure 1.

X Yy | 4E | v Y Y ﬁl Y P Y.
Head 1 > 2 > dq 3= du 4 > 1 5 > Ei out
movement dt dt dt Si Y
-
Pi

Fig. 1. Block diagram of vibraimage system for direct measurements.

X — PPS characteristics, Y, — change in the light flux depending on the contrast of the object and

its motor activity, Y, — spatial transformation of the light flux using the optics of a television camera,

Y, — charge conversion in the photodetector, Y, — analog-digital signal-to-digital conversion,
Y — primary parameters of vibraimage; Y, , — PPS characteristics measurement result

The physical measured quantity in vibraimage system is spatial-temporal movement of
a head, which indicates the change in the reflected light flux arriving at each element of
a matrix photodetector. Photodetector converts the light into electrical charge, and then into
voltage, which is converted into a digital video image in a television camera. A computer
program converts a digital image into two streams of analog and frequency vibraimage
(Minkin & Shtam, 2000), then these streams are converted into primary parameters of
vibraimage reflecting the amplitude, frequency, symmetry and mathematical parameters
of head movement (Minkin, 2017; 2020). The resulting sensitivity of channels, in which
the direct measurement method is used, is determined by the sensitivities of all its
transformations. The resulting error is equally determined by the errors of all transformations
(Novitsky, 1975). It should not be considered that vibraimage systems of the first generation
or direct measurements are worse than vibraimage systems of the second or third generation,
they are designed to solve various aims. The main task of the first generation of vibraimage
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systems MED, PRO, HealthTest, VibraHT (Minkin, 2019a; Minkin et al., 2020) is to
measure person’s psychophysiological parameters for task free state, without external
stimuli influence. Although, in some cases, is better to use neutral (irrelevant) stimuli
to minimize the scatter of the PPS, since it has been proven that the absence of external
stimuli leads to the maximum scatter of the PPS parameters in a random sample of subjects
(Minkin, 2020a). Therefore, in the latest modification of the HealthTest and VibraHT
programs, the Relax mode was developed with the display of nature pictures, doing possible
to reduce the PPS dispersion for relatively long three-minute tests (Minkin et al., 2020).

The main application of the first generation of vibraimage systems were and remain
security systems, when it is necessary to determine the current PPS of a subject within
a short time (5-20 seconds), for example, at an airport to quickly identify aggressive,
suspicious and potentially dangerous passengers (Minkin & Tseluiko, 2014).

Another relevant application of the first generation vibraimage systems is medical
and psychophysiological diagnostics for the detection of various diseases, for example,
COVID-19 (Blank M. A. et al., 2012; Minkin et al., 2020) or pre-shift psychophysiological
control (Bobrov et al., 2020). It should be noted that if to identify bright emotional
states is enough to have PPS measurement duration of several (5-20) seconds, then for
medical and psychophysiological diagnostics, a longer measurement time is required,
amounting to 60—180 seconds. This is need to measurement time exceeds the brain
activity period (BAP), which can be more than 60 seconds (Minkin & Blank, 2019), and
capturing only a part of this period significantly reduces the accuracy of determining the
mean values and variability of the PPS parameters (Minkin, 2019b).

The second generation of vibraimage systems.
Measurements with feedback

In some cases, information about task free psychophysiological state turns out to be
insufficient. For example, to obtain data on a person’s intentions, or to reveal hidden
information, is necessary to present external stimuli. In this case, the response of PPS
changes under the influence of external stimuli is fixed, i.e. realized feedback between
stimulus presentation and PPS changes. The block diagram of vibraimage system with
feedback shown in Figure 2.

Convert Vibraimage
X Y1
- ,| Head »|  movementto Y2= processing Yout
movements digital video instruments
Xy
Stimuli

Fig. 2. Block diagram of vibraimage system with feedback by stimuli presentation.
Line of direct conversion of measured quantities is similar to Figure 1 and shown
as integral conversion blocks
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Feedback is any signal transmission in the opposite direction, i.e. from exit to
entrance (Novoseltsev, 1978). The visual and textual stimuli presented to a subject have
influence and change the PPS parameters. The measured quantity in vibraimage system
with controlled stimuli is not the PPS parameters themselves, but their changes when the
stimuli are presented to a person. Such subtraction of parameters allows one to reduce the
influence of primary PPS on the measured value (which can be different for many reasons)
and to analyze only the necessary information, although, of course, it is not always possible
to completely eliminate the influence of the primary PPS on the test results. Vibraimage
programs of the second generation (VibraMI, PsyAccent, VibraLie) use visual, textual
and audio stimuli to change the subject’s state (Minkin & Nikolaenko, 2017). They are
based on the approaches of stimuli presentation developed in classic psychophysiology,
including high time interval between stimuli at least 15 seconds with a stimulus duration
about 5 seconds (Minkin & Myasnikova & Nikolaenko, 2019). It was assumed that during
the time after the stimulus presentation, the psychophysiological state of a subject returns
to approximately the same position in which it was before the presentation of the previous
stimulus. Most of the second generation of vibraimage programs were designed to be used
in fairly comfortable conditions of personal psychological testing, for example, determining
the abilities and multiple intelligences (MI) profile of a child or student, or conducting
interviews when applying for a job. The average testing time was approximately 7 minutes
and included 24 stimulus questions.

Of course, this is a significantly shorter testing time than traditional psychological
surveys MMPI (Drayton, 2009), which includes more than 500 questions and last about
2 hours for one test, which makes vibraimage technology quite attractive for mass testing.
Most psychophysiological testing with stimulus presentation is complex enough to perform,
which limits the test results to a maximum of hundreds of subjects (Giannakakis et al.,
2019) in one study or application. Studies involving hundreds and thousands of subjects
using a single method were possible only by conducting psychological surveys without
using physiological data (Schmalbach et al., 2020). However, the easy of vibraimage
technology allows researching of more than 10 thousand subjects with measurements of
dozens psychophysiological parameters (Minkin, 2020a) for every subject.

The third generation of vibraimage systems.
Adaptive measurement tools

Now, I do not know any analogs of automatic adaptive psychophysiological systems
of the third generation, except for vibraimage systems. A non-automatic analogue of
adaptive systems is pretesting and basic testing for lie detection, carried out by a polygraph
examiner for each individual case (Minkin & Nikolaenko, 2020).

Only vibraimage technology, due to its properties (contactless, friendly to use,
processing a huge amount of information received at 30 Mb/s in real time), can quickly
divide a personality into independent characteristics at the pretesting stage, determine
and present the significant stimuli that are individual for each person on basic testing.
Therefore, vibraimage system is adaptive to a subject and carry out a comprehensive
processing of each component and personality as a whole. The structural diagram of the
adaptive vibraimage system shown in Figure 3.
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Fig. 3. Block diagram of adaptive vibraimage system

At the first time, the adaptive vibraimage system (VibraNLP) was presented at last year
conference on vibraimage technology (Minkin & Nikolaenko, 2020). Current conference
presents several studies of VibraNLP program (Minkin, 2021a; 2021b; Minkin & Blank,
2021). The adaptability of VibraNLP program lies in the fact that at the pretesting stage
(12 questions-stimuli) the profile of a subject’s multiple intelligences is determined and
the most developed MI are identified or personality is divided into other characteristics.
The questions and stimuli presented to a subject on the basic testing stage depend on the
pretesting results. The most developed MI types are receiving the most significant stimuli
related to the research factor. This makes possible to use insignificant stimuli as relatively
neutral and increase the testing accuracy while reducing its duration due to the priority
analysis of significant personality characteristics. The feedback of multifactorial stimuli
after pretesting stimuli on Figure 3 shows process of multifactor stimuli individualization
after processing of responses to pretesting stimuli.

Previous generations of vibraimage systems used classic psychophysiological rules
(Cacioppo et al., 2007), however adaptive vibraimage system establishes its own rules
and norms. The results presented on this conference (Minkin, 2021a; 2021b; Minkin &
Blank, 2021) show adaptive systems achieve the same or higher detection accuracy during
shorter testing time relative to classical psychophysiological systems.

It was proved before that after presentation of significant stimuli, the subject’s PPS does
not return to its previous position (Minkin & Myasnikova, 2018; Minkin & Myasnikova
& Nikolaenko, 2019). Moreover, long pauses between questions allow a subject to better
control his unconscious responses, and minimizing the time between stimulus questions
allows to get more accurate unconscious response to the presented stimulus (Minkin,
2021a; 2021b; Minkin&Blank, 2021). This is also facilitated by the imposed rhythm
of stimulus presentation, which period can be minimized to 5 seconds per stimulus.
Moreover, the number of stimulus can be halved by combining opposite stimuli in one
question, (if necessary) then the total number of questions will be 12-24, and the total
testing time will be only 60—120 seconds like in different questionnaires of VibraNLP
program (Minkin, 2021a; 2021b; Minkin & Blank, 2021). Such short testing time opens
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up fundamentally new opportunities for using adaptive vibraimage systems in the field
of security, including arriving at airports. Vibraimage systems of the first generation
cope with the identification of potentially dangerous people during departure, which is
quite understandable, since psychophysiological direct measurement systems determine
the current psychophysiological state. If a passenger intends to commit a terrorist act or
unlawful actions in flight, then his psychophysiological state before departure must differ
from the PPS of ordinary passengers. However, if a passenger is not going to commit
illegal actions during the flight, while he has the intention to commit illegal actions after
arrival, then it becomes meaningless to control his current PPS before departure, since
it will not differ from the PPS of ordinary passengers. It is also pointless to monitor the
current PPS of potential terrorists after the flight; in order to identify potential violators,
it is necessary to monitor their intentions, and not the current PPS.

Vibraimage systems of the second generation are capable of detecting the intentions
of the subjects, but the achieved testing duration of about 7 minutes does not allow
controlling 100% of passenger traffic at modern airports. The creation of automatic kiosks
to control the hostile intents of arriving people (Nunamaker, 2011) becomes possible when
the testing time is reduced to 1 minute, which is achievable with adaptive vibraimage
systems of the third generation (Minkin, 2021a; 2021b; Minkin & Blank, 2021).

Discussion

The physical approach to a person as an object of psychophysiological research, laid
down by Sechenov (Sechenov, 1952), Darwin (Darwin, 1872) and James (James, 1890)
back in the 19th century, is also fundamental in the 21st century. In 2020, the Nobel
Prize in Physics was awarded to Roger Penrose for his research on black holes in the
field of astronomy, although, in my opinion, his research in the field of psychophysiology
and consciousness (Penrose, 1994) deserves an equal award. The standard research
approach in modern physics is the decomposition (dividing) of a general phenomenon
into independent constituent components, for example, molecules into atoms, atoms
into elementary particles, the white spectrum into color components. The study of each
component of the spectrum separately allows better understanding and representing the
properties of an object as a whole. Therefore, the theory of multiple intelligences proposed
by Gardner (Gardner, 1983) for characterizing personality is such a physical analogue
of personality decomposition into independent spectrum or independent personality
characteristics. The main thing in Gardner’s approach is precisely the independence of
psychophysiological characteristics, and not their name and function (Gardner, 2009).

It seems to me such physical prism that separates personality characteristics and reveals
the person’s predisposition to the investigated factor are multifactorial stimuli (Nikolaenko,
2020) linguistically oriented both to the factor under study and to a certain type of multiple
intelligences. Of course, it is quite difficult to achieve the same repeatability of results in
psychophysiology as in physics, since the linguistic and associative binding of a stimulus to
various factors is a new method and requires additional study and statistical confirmation.

A separate issue that also requires further study is the possibility of generating similar
stimuli used at the stage of preliminary testing. On the one hand, the stimuli should be close
enough in meaning so as not to evoke different associations; on the other hand, the stimuli
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should be different in order to avoid the addictive effect and be relatively unexpected
and new for the subject. A roughly similar approach is used in psychophysiological lie
detection during the formation of significant stimuli (Baur, 2006), when significant stimuli
have some differences among themselves upon repeated presentation.

Despite currently the apparent lack of practical statistical evidence of the effectiveness
of adaptive (for a specific user) psychophysiological systems of the third generation, it
seems to me that this path of development will prevail for psychophysiology for the next
20-50 years, since any study of a person as an object are quite long-term.

When we started to deal with biometric identification in the early 90 s of the last
century and created the first chip scanner for fingerprint identification (Minkin et al.,
1992; 1995), few people believed that the procedure of biometric identification would
become a routine at many airports in the world. The problem of intentions identification
(Minkin, 2002) is perhaps slightly more difficult than person identification, but it is the
same physical problem and must have an objective solution.

Conclusion

Currently, the products created on vibraimage technology give scope for both practical
users and researchers working in various fields, including safety, medicine, psychology,
sports and other areas where measurement and assessment of the psychophysiological
characteristics of a person is in demand.

Vibraimage systems of the 1st and 2nd generations working on the rules of classic
psychophysiology moves psychophysiology from academic science to practical using and
have high distribution in the world because show transparency, friendly and effectivity. The
3rd generation of vibraimage systems open new opportunity to psychophysiology and give
new instrument to human study. Detection of the quantity relation between conscious and
unconscious gives new possibilities to psychophysiological testing achieves higher accuracy
for less time of measuring emotions, abilities and psychophysiological characteristics.

Until recently, the vibraimage technology was only a tool for obtaining psycho-
physiological information about a person, similar to other physiological signals. Now
the accumulated knowledge forms new approaches in psychophysiology, which can be
not only in demand as practical solutions, but also used as a methodology for others
psychophysiological technologies.
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Abstract: The hypothesis of reflex micromovements dependence of person’s head in quasi-
stationary state on the COVID-19 infection virus is discussed. Method for determining the dependence
of vestibular-emotional reflex parameters on COVID-19, various diseases and pathologies is proposed.
Micro-movements of a head for representatives of the control group (with a confirmed absence of
COVID-19 disease) and a group of patients with a confirmed diagnosis of COVID-19 were studied
using vibraimage technology. Parameters and criteria for the diagnosis of COVID-19 for training
artificial intelligence (Al) on the control group and the patient group are proposed. 3-layer (one
hidden layer) feedforward neural network (40 + 20 + 1 sigmoid neurons) was developed for Al
training. Al was firstly trained on the primary sample of patients and a control group. Study of
a random sample of people with trained Al was carried out and the possibility of detecting COVID-19
using the proposed method was proved a week before the onset of clinical symptoms of the disease.
Number of COVID-19 diagnostic parameters was increased to 26 and Al was trained on a sample
of 522 measurements, 261 patient measurement results and 261 measurement results in the control
group. The achieved diagnostic accuracy was more than 99%, 4 errors per 522 measurements (2 false
positive and 2 false negative), specificity 99,23% and sensitivity 99,23%. The issues of improving the
accuracy and reliability of the proposed method for diagnosing COVID-19 are discussed. Further
ways to improve the characteristics and applicability of the proposed method of diagnosis and self-
diagnosis of COVID-19 are outlined.

Keywords: vibraimage, health, artificial neural networks, ANN, artificial intelligence, Al,
vestibular-emotional reflex, diagnosis of diseases, telemedicine, COVID-19.

Introduction

Currently, the COVID-19 epidemic is only growing and at the time of this writing, record
numbers of infected people was recorded in the world (WHO, 2020; Wynants L. et al.,
2020). One of the significant factors in the spread of the pandemic is the significant
time between a patient’s infection and the onset of symptoms of COVID-19 disease
(Soares et al., 2020). There are a significant number of biochemical diagnostic methods
for COVID-19, which can mainly divided into blood tests and taking nasopharyngeal
swabs (Ching et al., 2020; Kopel et al., 2020; Sheikhzadeh et al., 2020), however, in
real conditions most countries have significant time between taking a test and receiving
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COVID-19 diagnostic result (Bastos et al., 2020). For example, in Russia this time can be
more than 2 weeks due to many different reasons, despite the recommendation of obtaining
test results within 48 hours (Klimkin, 2020). At the same time, even the obligatory 48 hours
is an unbearably long time during the testing procedure, for example, at the airports or
during the pre-shift control of workers on factories, during attending public events, when
children go to school, etc. Thus, it turns out that known biochemical methods for diagnoses
diseases with a long incubation period, in principle, cannot be a barrier to the spread of
infections (Laguarta et al., 2020). This confirmed by the significant spread of COVID-19
in the world, despite all the efforts made by the WHO and various countries. The use
of temperature control as a diagnosis of COVID-19 in crowded places creates only the
illusion of safety, since the asymptomatic and temperature normal carriers of COVID-19
poses the greatest danger to infecting others (Bwire&Paulo, 2020).

At the same time, there are a number of alternative technologies for detecting
COVID-19 that are not directly based on biochemical analysis of the virus, but analyze the
indirect consequences of its impact on the body. One such known method is the specific
odor of the disease, which can be detected by specially trained dogs (Jendremy et al.,
2020). It is clear that such a method for detecting a disease cannot become a mass
protection of the population, but it shows the fundamental possibility of diagnosing
COVID-19 according to the consequences of the effect of the virus on a human body.

Another alternative way to diagnose COVID-19 is diagnostics by the sound of a cough,
performed by trained artificial intelligence (Laguarta et al., 2020). According to the authors,
cough is a significant indicator of the disease, the cough of a healthy person and a person
with COVID-19 varies significantly in parameters, and artificial intelligence (Al) trained
on control group and patients group finds significant differences in cough parameters. At
the same time, the proposed diagnostic method using Al in terms of cough parameters has
obvious practical limitations, since after coughing each person, it is necessary to sanitize
the premises. In addition, not all COVID-19 infected patients (Report, 2020) have lung
involvement, and such patients should not be identified by cough parameters. Moreover,
medical recommendations can hardly contain a requirement to cough, since this method
can lead to coughing fits in a certain number of patients under study.

At the beginning of the COVID-19 epidemic was proposed method for diagnosing
diseases by the micromovements analyzing of a human head using vibraimage technology
(Minkin&Bobrov, 2020). Was supposed to use the analysis of the synchronization of
physiological processes as one of the main indicator Z[R] of human health, with the
second indicator £[AM] reflecting the correspondence of reflex movements of the human
head to the obtained head movement template for a relatively large number (15,000) of
healthy people (Minkin, 2020). The possibility of vibraimage technology using to identify
a specific disease previously was confirmed by express diagnosis of prostate cancer, when
it was proved that vestibular-emotional reflex is sensitive to oncology changes in the body
(Blank et al., 2014). Violation of the normal rhythm of reflex micromovements of the head
can occur both in the case of mental changes and in the case of physiological pathology
(Minkin&Nikolaenko, 2008). However, our studies in the first half of 2020 showed that
integral psychophysiological parameters determined by micromovements of the head
and used to determine the level of functional health or oncology of the prostate turned
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out to be weakly sensitive to identifying asymptomatic carriers of COVID-19, namely,
they pose the main danger in the spread of infection. Considering that Al showed quite
well in solving precisely exact problems (Haykin, 2008), where is possible to conduct
a study by independent methods and form a control group and a group of patients using
standard methods of biochemical and radiological diagnostics. Therefore, the developers
of vibraimage technology created an artificial neural network and train Al according to
the vibraimage parameters of the indicated groups.

Pretesting Materials and Method

144 measurements of the micromovements of the head of patients parameters with
a confirmed diagnosis of COVID-19 (136 patients with confirmation of COVID-19 by CT
and PCR in the active phase and 8 patients with asymptomatic COVID-19) formed the
group of patients. All measurements were done by VibraHT program (VibraHT, 2020) or
HealthTest (HealthTest, 2020) program. VibraHT is professional program giving all setting
and parameters information to users. HealthTest is simplified program version operating in
default settings and gives only main health parameters to users. Both programs VibraHT and
HealthTest have identical processing algorithm for COVID-19 diagnosis. The measurements
were done between May and June 2020. The age of the patients was from 25 to 75 years,
the male-to-female ratio (60—40)%. Ethnic composition — 100% Russian. The demographic
parameters of the control group were matched identically to the patient group. To form
control group, 144 measurements of head micromovements parameters of people with
a complete absence of COVID-19 symptoms and a negative PCR test for COVID-19 were
used. Web cams MS LifeCam Cinema and MS LifeCam Studio captured video information
of person head. Cameras resolution was set 640%x480, frame frequency 30 f/s, b/w mode
on in settings. Person position was about 50 cm from webcam, head size in horizontal line
was more than 200 pixels. Image Quality test level by VibraHT and HealthTest programs
was higher than 80% for all accepted testing results.

The relatively small number of measurements in the patient group and the control
group was determined by two factors. The presence of lockdown introduced in the
country (Russia) for the period of obtaining data and the legal uncertainty of biometric
data capturing, which include the results of micromovements measurements of a human
head. All participants in the study of human head micromovements using vibraimage
technology, the results of which are used in this work, signed an Agreement on
anonymized using of biometric data when publishing research results.

To process the research results in the company Elsys, St. Petersburg, Russia, artificial
neural network was developed and trained with simple three-layer structure, shown in
Figure 1.

The values of micromovements parameters of a human head T1-T10 (Minkin, 2020)
were used as input parameters on the first network layer in the following order for each
input sigmoid neuron of the first layer of the neural network:

M(T1), S(T1), M(T2), S(T2), M(T3), S(T3), M(T4), S(T4), M(T5), S(T5), M(T6),
S(T6), M(T7), S(T7), M(T8), S(T8), M(T9), S(T9), M(T10), S(T10).
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In vibraimage technology T1-T10 parameters are determined in the way to have
minimum correlation with each other (Minkin, 2017; 2020), therefore a limited number
of parameters characterizes reflex micromovements of a head as informative as possible
(Minkin&Nikolaenko, 2008).

Where: M (Ti) — median value of i parameter during the measurement.
S (T1) — SD of i parameter during the measurement.
All input parameters M (Ti) and S (Ti) are scaled to the range [0..1].

After the formation of the neural network with the configuration shown in Figure 1,
the Al was trained on the control and patient databases groups. The training was carried
out on Sony Vaio computer with i7 processor, RAM = 16Gb and took 24 hours.

Al Result
[0..1]

Fig. 1. Block diagram structure of feedforward neural network for COVID-19 diagnosis

After training, the Al discriminated two groups with an accuracy of 94%, out
of 288 results there were 15 errors, 7 false results in the patient group and 8 false results
in the healthy group. Of the 7 false results in the patient group, 4 were related to the
measurements of patients at the late stage of COVID-19 but were left in the training sample,
since the ability to infect at a late stage of the disease has not yet been sufficiently studied
(Huang et al., 2020). The Al discrimination function was tuned in such a way that when the
number of measurements in the training samples is equal, the threshold value for accepting
solution to place the result as negative or positive is 0.5, which is reflected in Figure 2.

The Al discrimination function was set that when the number of measurements in the
training samples is equal, the threshold value for accepting solution to place the result as
negative or positive is 0.5, shown on Figure 2.
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Fig. 2. Al decision function for groups discrimination

Al decision results with a score of less than 0.5 are considered as negative COVID-19,
and results greater than 0.5 are considered as positive COVID-19.

Pretesting Al for COVID-19 Diagnosis

Based on the results obtained in the course of pretest studies, changes were made to
HealthTest and VibraHT programs and, in addition to the integral health indicators Z[R]
and Z[AM] (Minkin & Bobrov, 2020), was added the COVID-19 probability indicator,
calculated by Al on discrimination input data.

Since the Federal law of experimental legal regimes in the sphere of digital innovations
in the Russian Federation (258-FZ, 2020) appeared at the beginning of August 2020,
which allows the use of telemedicine in the practical area, Elsys Corp, St. Petersburg,
Russia, decided to monitor each employee’s pre-shift checking by the updated HealthTest
program from September 1, 2020.

On October 20, by pre-shift control, one of Elsys’s employees (male, 66 years old)
showed 100% probable of COVID-19. The result of that measurement by VibraHT
program shown in Table 1.

The health indicators shown in Table 1 and the norms for them are described in the
HealthTest and VibraHT programs Manuals (VibraHT, 2020). Note that not only the
employee’s integral health indicators at the time of October 20 were normal, but all
other psychophysiological and psycho-emotional parameters measured by the VibraHT
program (VibraHT, 2020) and shown in Figure 3 were also within the normal range.

Table 1
Detection of COVID-19 with normal health indicators by HealthTest program
S[R] S[AM] Probability COVID-19 .
Date (norms >20,0) (norms <4,0) (norms <50) T.°C

10-20-13-16 29,56 3,92 100,00 36,6
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Testing Result for mental-functional state
Name  [XXx D YYYYY
Gender (M Date 20.10.20 13:17
Age |66 Vi (23,6093
10 Parameter Results
Parameter Min Avg Max Vi Parameter Min Avg Max Vi
i 20,5 30,725 36,4 12,2 oo 31,1 48,518 59,9 19,0
B 10,5 34,6587 54,6 24,5 i 25,6 37,8054 46,2 11,3
. 374 65,1141 77,7 14,0 ) 22,4 36,9203 77,2 51,1
P8 6,5 8,86455 18,9 31,1 v 38,1 49,5366 77,2 21,4
po 9,3 15,1912 31,9 36,4 s 1,3 55,3601 75,1 15,1
ey 25,3 34,11 43,1 11,4 s 486 55,80 68,6 10,3
Parameter Chart Emotion distribution Chart
Aggression M Vi
Happiness
Depressio Tension
Neuroticism uspect
Inhibition®
R Sellf; @ Positive
egulation .
Energy =] Nega't|ve )
O Physiological
Frequency Histogram Psy variability - Mental basal metabolism
Mf 0,981 s 0,531 Psy change rate 36,6-55,2 |Keal/min | 1,7-2,4
100,00
1(%)
80,00
60,00
40,00 ¥.
20,00
ONST O N WOWMOINTST LW N O 0,00 T T IE(kcal/miln) 1
O N WNOWOMUWOOW—=ASTM™~NONLWLNOMO 4
CoocoddddaNNNOnF < < 0,00 2,00 4,00 6,00 8,00 10,00
Result [Quality 100% / 67]
Extraversion 59,6451 Stability 75,4798
Comments

Fig. 3. Psychophysiological parameters values for early detection of COVID-19 by VibraHT

program main menu
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Naturally, the employee suspected of COVID-19 was quarantined, although his
temperature at that moment was 36.5 and he did not have any external signs of SARS
or COVID-19. The first signs of COVID-19 (temperature 37.5; headache, weakness)
appeared on Monday 26 October, i.e. 6 days after the detection of COVID-19 by the
HealthTest program. On October 27, a doctor was called who prescribed treatment
(Azithromycin 500 mg. 1 tab. 9 days + 3 days, Ingavirin 90 mg. 1 tablet 1 time per
day, 7 days, Thrombo ACC 75 mg. — 1 tablet 1 time per day, 10 days. Grippferon
(nasal drops) 5 times a day, 7 days) and gave a referral to CT, which revealed 25%
lung damage.

Selected data from the monitoring of integral health indicators determined by the
HealthTest program (HealthTest, 2020) for the given patient in the course of illness and
treatment shown in Table 2.

Table 2

Revealing the dynamics of changes in integral health indicators by the HealthTest program
in case of COVID-19 disease

Date (normzs[Fi]ZO,O) (norzrr[1As'\£]4,O) Pmb?nbcilrixscg\(/)l)m ° T.°C
10-20-13-16 29,56 3,92 100,00 36,6
10-25-09-47 21,90 3,29 100,00 36,6
10-27-18-09 19,99 4,05 0,00 37,8
10-28-17-57 15,14 4,44 0,00 37,7
10-31-19-55 18,82 3,27 100,00 38,5
11-01-14-13 13,63 4,23 99,92 38,0
11-10-12-31 22,26 2,27 9573 37,6
11-16-11-56 30,26 2,74 0,00 36,6

The given sample data from a large array of conducted studies show the main trends
in changes in both integral health indicators and the dynamics of COVID-19 diagnostics.
Green color in Health cell of Table 2, shows position of two health indicator inside
norms, yellow color in Health cell of Table 2 shows outside position for one indicator
out of norms, red color shows health indicators outside norms. Al indicator from Table 2
show the result of COVID-19 diagnosis by HealthTest program, also green is normal, red
color shows high probability of COVID-19. Taken on the same date of last measurement
16 November 2020 enzyme immunoassay analysis indicates IgA = 4,33 and IgG = 3,46
and having antibodies show immunity to COVID-19.
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The dynamics of health indicators (Minkin&Bobrov, 2020) shows a noticeable
deterioration in general health indicators in the active phase of COVID-19 and almost
their recovery after about 3 weeks from the moment of illness for this particular patient.

Materials and Methods

COVID-19 detection of our employee, and then his wife COVID-19 infection, allowed
us significantly replenish the database of measurements of patients with confirmed
COVID-19 and naturally collect more data for the control group.

At the time of writing this article, the number of patient’s measurements with
confirmed COVID-19 in patient group was 261 measurements and 261 measurements
in the control group (522 measurements in total). The structure of the neural network,
shown in Figure 1, was left the same and the number of input vibraimage parameters,
characterizing the micromovements of a head, was increased from 20 to 26.

In the course of the main study, the Al of the neural network (with the configuration
shown in Figure 1) was trained on the augmented measurement databases of the control
group and the patient group. The training was carried out on the same Sony Vaio computer
with 17 processor, RAM = 16Gb and took 1 hour. After training Al discriminated two
groups of 261 measurements with an accuracy higher than 99%, out of 522 results,
4 errors were detected, 2 false positive results in the group of patients and 2 false negative
results in the group of healthy people. Figure 4 shows the sensitivity-specificity curve for
the obtained sample of 522 results in accordance with GOST R 53022.3-2008 (GOST
R 53022.3, 2008).

Fig. 4. Specificity-sensitivity dependence in a sample of 522 measurements of COVID-19
diagnostics according to vibraimage parameters by measuring micromovements
of the human head
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Resulting sensitivity value was 99.24%, the resulting specificity value was the same
99.24%.

The distribution density of the sensitivity and specificity values for the negative and
positive groups to COVID-19 for the sample of 522, depending on the presented threshold
values of the Al decision results, shown in Table 3.

Table 3
Distribution density of Al decision results for control and patient groups
Threshold Probability
0,5 99,23%
0,000005 94,25%
COVID-19 negative
0,000003 93,10%
0,000002 92,34%
0,000001 91,19%
0,5 99,23%
0,999995 85,82%
COVID-19 positive 0,999997 83,52%
0,999998 82,38%
0,999999 81,23%

Data shown on Table 3 indicates a slight difference between the results obtained from
the ideal broken sorting of patient groups and the control. Differences in sensitivity values
of real values did not exceed the deviation in the fourth decimal place for both groups,
and the number of non-ideal measurements was minimal. The total error of sorting by
groups (4 results out of 522) was less than one percent, respectively, the overall accuracy
of sorting by groups was 99.24%

Table 4 shows the coefficients of significance for 28 input vibraimage parameters
when processing the first line of the neural network, showing the different influence of the
input parameters on the sorting result. The yellow line marks the maximum significance
coefficients obtained for each input parameter.

Most likely, input parameters with insignificant data in the highlighted row of Table 4
(for example, significance less than 5) can later be replaced with other input parameters
that characterize more informative parameters of micromovements of the human head
and provide a higher quality of group classification in the diagnosis of COVID-19. Note
that highest significant level has SD of human energy distribution (S(T7) = 10), showing
stable low energy for COVID-19 patients.
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Discussion

The authors understand that presented statistics may change significantly with
an increase in the number of measurements and is too early to draw conclusions
about a confident 99% accuracy of the COVID-19 diagnostic by the method of head
micromovements analyzing. Moreover, the number of having measurements significantly
exceeds the number of studied patients (14 patients for 262 measurements). However, the
above result allows us to look optimistically at the high accuracy of future COVID-19
diagnosis, since the discussed method has high reserves in providing additional
information about the micromovements of the human head, primarily in an unlimited
increase in the input parameters for Al processing. In addition, high sensitivity of
vestibular-emotional reflex to detection of various diseases, including non-infectious
ones, was previously shown and discussed (Blank et al., 2014). An additional argument
for the high accuracy of the proposed method for diagnosing COVID-19 is the ability
to train Al on patients with different confirmation of COVID-19 (PCR, serology, CT),
which allows avoiding systematic diagnostic errors inherent in each of these biochemical
methods or radiology separately.

The ability to obtain the results of head micromovements at different stages of
the disease is also a relative advantage of Al training in the proposed method. For
example, it follows from Table 2 that the primary diagnostic program was unable to
detect COVID-19 on certain days of the active phase of the disease (October 27 and 28)
against the background of other symptoms of the disease. After adding these and other
measurements of cases to the main database, the program successfully detects COVID-19
based on past results of head micromovement data. Thus, almost every measurement
of micromovements of a person head with confirmed COVID-19 provides unique
information about the characteristics of the disease and can be used to train Al

At the same time, the fundamental simplicity is great advantage of the proposed
method, the studied person is tested only 1-3 minutes in front of a standard web camera
connected to a computer (Minkin, 2017; 2020). Free AIvsCOVID software (AIvsCOVID,
2020) opens unlimited possibilities for using this method for regular self-testing, pre-shift
control, checks in places of public events, airports, concerts, train stations, etc.

A separate issue requiring further study of the optimal time for measuring the
micromovements of a human head for the most accurate diagnosis of COVID-19. In
both groups of patients and the control group, the measurement time was one (40%) and
three (60%) minutes for the same number of measurements. Presumably, the accuracy of
determining the average median values of the parameters and their standard deviations
slightly increases with 3 minute measurements (Minkin, 2019), so at the moment we
recommend taking 3 minute measurements to diagnose COVID-19. However, we
believe that in the course of further research it will be possible to reduce the testing time
to 1 minute or even 30 seconds, due to an increase in the number of input controlled
parameters when calculating the Al and the possible complication of the Al structure.
Although according to the results of current measurements, all 4 errors (2 false positives
and 2 false negatives) refer to 1 minute measurements, thus the accuracy of COVID-19
diagnostics for 3 minute measurements of head micromovements is 100%.
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The authors think that a slight decrease in the accuracy of the described method
for diagnosing COVID-19 is possible with a significant increase in the number of
measurements in the training samples. At present, with an insignificant amount of data
in the samples, Al can artificially cling to vibraimage features inherent in cameras and
measurement conditions, since the real vibraimage differs from the ideal vibraimage
(Minkin, 2017; 2019). With the increase in the amount of measurement data, these
pseudo-features of COVID-19 will disappear, and whether this loss can be made up by
trained Al is an open question that requires further study.

The active spread of COVID-19 in all countries requires a revision of traditional
medical diagnostic methods and a more active development of non-contact computer
methods, the representative of which is vibraimage technology combined with the
capabilities of Al

The authors express their readiness to cooperate with various teams to develop this
method, increase the database for Al training, and improve the accuracy and reliability
of the results obtained.

Conclusion

We have developed and offer free COVID-19 test program (AlvsCOVID, 2020) with
an estimated accuracy better than 99%. In our opinion, its active implementation in all
areas will be able to stop the pandemic, and joint efforts to refine it will be able to make
it more reliable and possibly universal for detecting new yet unknown diseases. Only
regular self-testing and testing, together with vaccinations, health care and prevention can
stop the COVID-19 pandemic.
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Abstract: Study of temporal dependences for the psychophysiological state parameters on the
period of visual stimuli presentation, synchronicity of visual stimuli presentation in relation to
chronobiological processes and vibraimage accumulation time were carried out. The patterns of
the presentation period influence of visual stimuli on psychophysiological parameters measured
by the adaptive vibraimage system (VibraNLP) were revealed. Proved that the decrease in the
period of visual stimuli presentation from 15 to 5 seconds insignificantly affects the accuracy of
a subject’s predisposition determining to the investigated factor score. Shown that synchronization
of visual stimuli presentation relative to the ongoing chronobiological processes affects the change
in psychophysiological parameters. Proposed to use developed methodology of psychophysiological
testing in high-speed security systems to control subject hostile intent in technical profiling systems
during 60 seconds testing of 100% passengers in airports.

Keywords: vibraimage, psychophysiology, visual stimuli, dynamics, psychophysiological
state, PPS, profiling, VibraNLP.

Introduction

A significant number of periodical journals on psychophysiology are published
annually in the world, such as Psychophysiology (Wiley), International Journal of
Psychophysiology (Elsevier), Journal of Psychophysiology (Hogrefe), etc. The number
of scientific publications with the keyword psychophysiology in Google Scholar
is (at the time of this writing) 846,000 and is approaching to million. Textbooks on
psychophysiology are periodically republished (Cacioppo et al., 2007; Danilova, 2012).
At the same time, [ am not aware of scientific publications and studies where you can find
a clear answer to relatively simple questions from the field of psychophysiology — how
does a person react to repeated presentation of a complex or simple visual stimulus?
How does the dynamics of psychophysiological response (PPR) change when the period
of visual stimuli presentation changes? Although such attempts were made earlier, for
example, created by Levin dynamic theory of personality (Levin, 1935). In metrology,
one of the main accuracy criteria (Minkin, 2019) is the reproducibility of measurement
results and it cannot be evaluated without repeated measurements.

However, in psychophysiology, the presentation of the same stimulus understandably
leads to different responses of a subject, because the primary presentation of the stimulus,
changes the psychophysiological state (PPS) of the subject (Pinto et al., 2020), and the
processes of habituation and learning take place. Thus, repeated presentation of the same
stimulus occurs to the same subject, but in a slightly different PPS. This effect was noted
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by ancient Greek philosopher Heraclitus, who said “everything flows and everything
changes”, and “you cannot enter the same river twice” (Plato, 1990). The presence of
such variability in a person should not stop researchers in the field of psychophysiology
especially since obtaining reproducible information about PPR dynamics have great
practical importance for reducing the testing time and increasing the accuracy of the result.

The aim of this work is to measure the dynamics of the psychophysiological response
upon repeated presentation of complex stimuli with different periods of presentation and
to identify patterns that improve the accuracy of the subject’s predisposition detection to
the investigated factor under in a minimum testing time.

Materials and Methods

A psychophysiological study of 10 people (6 men and 4 women, age from 20
to 65 years old, all of the Caucasian race) was carried out using vibraimage technology
(Minkin, 2007; 2020; Minkin, Nikolaenko, 2008) by VibraNLP program (Minkin
and Nikolaenko, 2020) with various settings. VibraNLP program with the standard
LOf15 questionnaire includes 12 presented stimuli in the pretesting stage of multiple
intelligences (MI) analysis of a subject (Gardner, 1983; Minkin and Nikolaenko, 2017)
and 12 presented multifactorial stimuli on basic testing stage. Moreover, each neutral
stimulus from MI testing has 6 close analogs, which are presented in a random order.
In total, VibraNLP program contains 12 x 6 = 72 neutral stimuli and 12 x 6 =72
multifactorial stimuli (24 stimuli in each test). The subject sequentially passed 18 tests
with different settings (3 settings for the presentation period, 2 settings for the start of
the start, 3 settings for different integration times of psychophysiological parameters).

The total time for person passing 18 tests averaged 2 hours, the tests differed in total
time, since test with a 5 second period of external stimuli presentation (PESP) was about
5 x 24 =120 seconds, with PESP = 10 second, respectively — 10 x 24 = 240 seconds,
with PESP = 15 second, respectively — 15 x 24 =360 seconds. All tests with the
VibraNLP program were performed with feedback when measuring the current PPS of
the subjects, and the presentation of stimuli began at the moment (more precisely, after
3 seconds) when the PPS passed the minimum (Min) or maximum (Max) position on
the time axis.

The investigated factor in the questionnaire used was the subject’s predisposition to
terrorism or investigated factor score (IFC); accordingly, multifactorial stimuli (combining
factors of MI and terrorism) were aimed at identifying a predisposition to terrorist activity
and consisted of questions and photographs (Nikolaenko, 2020).

Results
Dependence of the PPR desynchronization relative to the presented stimuli

Figure 1 shows the histogram of PPR dependence to desynchronization parameter
(measured in seconds) relative to the presented stimuli for the selected settings of
psychophysiological testing. The desynchronization parameter is defined as the modulus
of the time difference between the onset of stimulus presentation and the change in the
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direction of the PPS dynamics (Minkin, 2017; Minkin & Myasnikova, 2018), since the
change in the direction of the PPS can be both ahead and delayed from the moment of
stimulus presentation. The parameter of desynchronization is measured separately for the
first and second half of the test, since neutral (MI) and multifactorial stimuli can have
different effects on the subject.

Fig. 1. Dependence of PPR desynchronization parameter relative to the presented stimuli for

Neutral stimuli (external column of the histogram) and Multifactorial stimuli (internal column

of the histogram). The horizontal axis shows testing settings (from left to right): N = 25; 50;

100 — the number of accumulation frames for interframe difference. PESP = 5; 10; 15. Min-

Max — testing start from minimum or maximum PPS value. Mean values of desynchronization
parameter obtained for 24 stimuli of 10 subjects (180 tests) are given

The data on Figure 1 showed both expected results and rather unexpected ones. As
expected, a direct relationship was revealed between the PPR delays and the time of PPS
accumulation. Relatively unexpectedly, the dependence of the delay on PEPS is complex.

PPR synchronicity dependence on the number of accumulation frames
N = 25; 50; 100

An increase in the desynchronization time with an increase in the accumulation of
the interframe difference is quite obvious, since the integration of the accumulated
information about human movements leads to a slowdown in the response of vibraimage
system to the recorded change in PPS. Pay attention to the obtained absolute values
of the desynchronization, which are approximately 8 seconds for 25 accumulations
of the interframe difference. The resulting 8 seconds fall on 12 presented stimuli,
which means an average delay or, on the contrary, an early transition (hereinafter the
backlash time) of a state change approximately in the range of about 0.67 seconds
for each stimulus.

For 50 accumulations of interframe difference, the desynchronization time approaches
the integral 12 seconds, or 1 second for each stimulus.
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For 100 accumulations of interframe difference, the desynchronization time approaches
an integral 14 seconds, or 1.17 seconds per stimulus.

Note also that the difference between the columns of pretesting and basic testing is
observed only for the minimum number of frame accumulation, N = 25 frames.

Dependence of PPR synchronicity on PESP =5; 10; 15 s

In contrast to the monotonous and identical dependence obtained for different
accumulation times, the change in PESP has a different type of dependence for neutral
and multifactorial stimuli.

The dependence of desynchronization time of neutral stimuli on the period is close to
the dependence on the accumulation frames (PESP increase leads to the increase in PPS
desynchronization time).

For multifactorial stimuli, desynchronization time has a maximum at
PESP = 10 seconds and decreases with an increase PESP = 15 seconds. The minimum
desynchronization time between the stimulus and the response to it turned out to be at
the minimum value of PESP.

PPR synchronicity dependence on the moment
of stimuli start (min, max)

Figure 1 does not show significant changes in stimulus-response synchronization
from the minimum or maximum PPS value at the beginning of testing. Despite
the well-known processes of homeostasis and homeokinesis (Novoseltsev, 1978;
Cacioppo et al., 2007), the synchronization of psychophysiological testing with
internal chronobiological processes (Halberg, 1987) in the human body was not
previously used in psychophysiological studies, probably due to for the difficulty
of tracking the current PPS in real time. Vibraimage technology allows determining
the PPS of a person and tracking its changes in real time, using various axes and
coordinates (Minkin, 2017). The lack of synchronization between the stimulus and
internal chronobiological processes leads to the need to repeat the presented stimuli
many times (Drayton, 2009; Baur, 2006), since only the average estimate can be taken
into account if the measured value changes significantly during the measurement
(Novitsky, 1975). If vibraimage systems of the first and second generation (Minkin,
2021a), like other psychophysiological systems, did not use information about the
subject’s current PPS, and measurements were started at a random moment, then the
VibraNLP system, depending on the selected settings, allows to start measuring in
several positions of brain activity rhythm (Mnkin & Blank, 2019). At the maximum
(more precisely, after 3 seconds of passing the maximum), at the minimum (after
3 seconds of passing the minimum) or at a random point of psychophysiological
activity. Despite the fact that the synchronization of the measurement start to the
minimum and maximum did not affect the amount of PPR desynchronization relative
to the stimuli, we will consider the effect of the moment of the start of stimulus
presentation on other characteristics of the PPS in the further sections of this work.
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Dependence of information and energy components
of PPS relative to the settings

Figure 2 shows a histogram dependence of information and energy components of PPS
relative to the testing settings.

Fig. 2. Dependence of the information (I) and energy (E) components of the PPS relative to

the testing settings. Information component (external column) and energy component (internal

column). The horizontal axis shows testing settings (from left to right): N = 25; 50; 100 — the

number of accumulation frames for interframe difference. PESP = 5; 10; 15. Min-Max — testing

start from minimum or maximum PPS value. Mean values of desynchronization parameter
obtained for 24 stimuli of 10 subjects (180 tests) are given

From the histogram shown in Figure 2 follows that the information and energy compo-
nents of the PPS (Minkin, 2017; 2020) showed invariance to all settings used except for the
number of frames for accumulating the interframe difference. The information component
of the PPS turned out to be proportional to the number of accumulation frames, while
the energy component was inversely proportional to the number of accumulation frames.

Dependence of BAP and IFS relative to the testing settings

Figure 3 shows a histogram of the dependence of brain activity period (BAP) and
investigated factor score (IFS) relative to the testing parameters.

The group of subjects consisted of law-abiding citizens with no criminal record
and unnoticed in political and terrorist activities. Therefore, IFS (Minkin, 2021b)
(predisposition to terrorism) should be as high as possible and approaching score 5 for
optimal settings of the psychophysiological testing method (5 — no predisposition to
the factor, 0 — maximum dependence or predisposition to the factor under study). It is
interesting to note the following revealed tendencies in the dependence of factor estimates
on the study settings. The maximum IFS = 4.17 was detected for the start of testing upon
presentation of stimuli with a period of 5 seconds (5). The minimum value of [FS = 4.16
and was obtained with a 10 second period of stimulus presentation. At the same time,
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there was a clear dependence of the factor assessment also on the start time. When
stimuli are presented from the minimum point of the PPS, the higher IFS =4.13, and
when stimuli are presented from the maximum point of the PPS, the lower IFS = 3.8.

BAP, s IFS, score

Fig. 3. Histogram of BAP (external column) and IFS (internal column) relative to testing

settings. The horizontal axis shows testing settings (from left to right): N = 25; 50; 100 — the

number of accumulation frames for interframe difference. PESP = 5; 10; 15. Min-Max — testing

start from minimum or maximum PPS value. Mean values of desynchronization parameter
obtained for 24 stimuli of 10 subjects (180 tests) are given

The maximum BAP value turned out to be at setting N = 100 and was 54.4 seconds.
The minimum value of BAP was obtained when setting N = 50 accumulations of the
interframe difference and was 41.4 seconds.

Note that the BAP turned out to be inversely proportional to the period of presentation
of stimuli, although it did not show limiting values in the study.

The mathematical description of IFS shown in Figure 3 for the classical differential
assessment of the psychophysiological response to paired stimuli is given in the work
(Minkin, 2021b) presented at this conference.

Discussion

At the beginning of results discussion, note a noticeable scatter in PPR during the
passage of this study, determined by various psychological types and age indicators of
the subjects. To assess the parameters deviation, see Table 1, which shows not only the
average values of psychophysiological parameters presented on previous Figures, but
also the standard deviation (SD) for each parameter.

Starting analyzing the data from Table 1 from the final result or IFS in the right
column, we see that the maximum estimate with the minimum spread (M-SD) was
obtained when testing on PESP = 5. The second higher IFS is at the beginning of stimulus
presentation from the minimum PPS point. Considering IFS maximum, as a confirmed
fact that the subjects did not have a predisposition to terrorism, means that testing with
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a PESP =5, synchronously tied to the minimum PPS point, gives a noticeably more
adequate and accurate result than the start, synchronously tied to the maximum point of
the PPS, as well as to other periods of stimulus presentation.

Table 1

Average values of psychophysiological parameters (M) and standard deviation (SD)
of parameters for carried out groups of measurements for different settings

The test is structured in such a way that the first 12 stimulus questions refer to neutral
stimuli, and the next 12 stimulus questions identify the response to the factor stimulus.
Moreover, the processing takes place both between pairs of neutral and multifactorial
stimuli, and for all neutral against all multifactorial ones. When the interframe difference
is accumulated over 100 frames, PPS is integrated in 20 seconds, which significantly
exceeds the time of presentation of single stimuli with a 5—10-second presentation,
however, 100 frames accumulation gives high IFS.

The fact is that, although such a blurring of the reaction makes it difficult to accurately
assess of multifactorial stimuli, it better conveys the subject’s impression of neutral and
multifactorial stimuli. The addition of reactions occurs at the internal level of vibraimage
technology, while the presentation of the shortest 5-second stimuli only enhances the
influence of the unconscious attitude to the test subject. It was noted that the PPS of a subject
significantly depends on his speed of reaction to stimuli, and irrelevant and relevant stimuli
can affect changes in the PPS rhythm and the speed of reaction to stimuli in different ways.

The significant scatter of the measured psychophysiological parameters in Table 1 is
caused not only by the individual characteristics of the subjects, but also by the method
of averaging the results used in table 1 and when constructing histograms in Figures 1-3.
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The presented results combine the values of psychophysiological parameters measured at
different settings of vibraimage systems. For example, on Figure 1, the leftmost column
N =25 shows the average value of the stimulus-PPR desynchronization obtained during
measurements with different stimulus presentation periods T =5, 10, 15 seconds, as well
as when the stimuli start from the minimum and maximum positions of PPS.

Naturally, such a combination of various settings, most likely, reduces the significance
of the recorded changes. But if, even with such a combination of different settings, the
difference in values is visually noticeable, then this was the subject of further research
described in subsequent works (Minkin, 2021b; Minkin & Blank; 2021), also presented
at this conference. For example, the difference between IFS (Fig. 3) estimates at the start
of stimuli from the minimum and maximum PPS values, is only 0.27 scores. While in the
work (Minkin, 2021b) it is shown that for fixed values of settings (max 25 5; min 25 5)
this difference is already 1.6 points (3.7 — max; 4.3 — min).

Figure 4 shows an example of the time dependence of psychophysiological signals
in response to neutral stimuli recorded by VibraNLP program upon presentation of the
LOf05_NLP questionnaire with a pronounced sinusoidal response of the subject to paired
stimuli.

Fig. 4. PPS calculation by various equations. PPR for neutral stimuli. Point mark indicates the
moment of stimuli presentation, a cross indicates the response time to a stimulus. PESP =5
seconds. VibraNLP program, LOfO5_NLP questionnaire, file M, IEP page

From Figure 4, it follows that various calculations of the current PPS, determined
on the basis of the information and energy components of the PPS, may differ slightly
in level, but the general trend of the PPS change slightly changes from used equations,
shown in the right side of Figure 4.
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Figure 5 shows the transition from neutral stimuli to multifactorial ones and the change
in PPS during the entire test, the beginning of which shown on Figure 4. The transition
is characterized by a significant decrease in the amplitude of the PPS changes, a person
becomes more tense upon presentation of multifactoreal stimuli.

Fig. 5. Time dependence of PPS during testing with 12 stimuli questionnaire LOfO5_NLP.
Point mark indicates the moment of presentation of stimuli, a cross indicates the response
time to a stimulus. PESP = 5 seconds. VibraNLP program, file M, page IEG

Fourier spectrum of the PPS during testing the subject with the detailed dynamics
shown in Figures 4 and 5 is shown in Figure 6.

Fig. 6. Fourier spectrogram of the PPS during testing. PESP = 5 seconds.
VibraNLP program, file M, page FFT
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The local maximum on the spectrogram (10 s) in Figure 6 approximately coincides
with the doubled PESP = 5. It follows from Figures 4 and 5 that the subject (woman,
39 years old) has a good reaction and manages to answer questions a couple of seconds
before the end of the stimulus presentation, which not all subjects were able to do when
the stimuli were presented for 5 seconds. Sometimes the subjects did not have time to
answer the presented question in time. The lack of an answer to the stimulus question
does not affect the calculation of the result according to the developed methodology of
VibraNLP program, since the result is determined precisely by the psychophysiological
response to the stimulus, and not by the conscious response to it.

It turns out a relatively paradoxical thing, in order to identify the subject’s correct response
to stimuli, it is necessary to turn off the subject’s consciousness, then the unconscious
response more adequately reveals the subject’s true attitude to stimuli. Moreover, for this
it is not necessary to present stimuli in a latent form, such as 25-frame technology (Loftus
& Klinger, 1992); it is enough to minimize the time of stimulus presentation to 5 seconds
and offer the correct sequence of stimuli and coordinated processing.

Initially, it was planned to conduct a series of experiments for each subject with a lack
of synchronization between the presentation of stimuli and the change in PPS. Moreover,
this mode presents in VibraNLP program. However, testing the subject in the current
mode takes 18 psychophysiological tests, lasts about 2 hours, which leads to noticeable
fatigue of the subject. The addition of 9 more tests in the absence of synchronization
increased the testing time by another hour, which led to an even more noticeable change
in PPS relative to the beginning of testing and distortion of the results. Therefore, in this
study, I decided to abandon testing without synchronization, especially since such testing
was repeatedly carried out by second-generation vibraimage systems and their results
were described in sufficient detail earlier (Minkin, 2020).

Obtained results allow looking optimistically at the possibility of conducting short
tests with the presentation of a significant number of stimuli. For example, 12 stimuli
in 60 seconds are able to reveal the latent hostile intentions of a subject, which will allow
using the developed technology in security systems and providing 100% passenger’s
control of arrivals at airports or at state borders.

The developed VibraNLP program is publicly available on the Psymaker website
(psymaker.com) and allows everyone to conduct their own research, including creating
their own questionnaires and incentives.

The studies carried out in this work have shown general tendencies in the dynamics
of the psychophysiological responses of the subjects to the stimuli presented. Moreover,
I deliberately mixed different settings in one study to show that it is impossible to consider
the result without reference to the method and the settings of vibraimage system. It
was shown that the settings of the accumulated frames N = 25; 50; 100 in vibraimage
system significantly affect the results. As well as external conditions, first, PESP = 5;
10; 15 s has also significant impact on the results. In addition, the synchronization
of stimulus presentation with chronobiological processes and the onset of stimulus
presentation have a significant effect on the result obtained. On the one hand, such
a number of multidimensional dependencies in vibraimage technology from various
factors complicates research for non-specialists, however, understanding the ongoing
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technical and psychophysiological processes allows one to achieve an unambiguous result
that is unattainable for other psychophysiological detection technologies.

Thus, this work outlined the most promising areas of research, more fully disclosed
in further works, also presented at this conference on synchronizing stimulus information
with chronobiological processes (Minkin & Blank, 2021) and minimizing the period of
external stimuli presentation at optimal fixed settings (Minkin, 2021b).

Conclusion

The studies of PPR dynamics of the subjects to various stimuli (insignificant-
irrelevant-neutral, significant-relevant-multifactorial) showed noticeable changes from
PESP. The proposed method of adaptive testing with the selection of individual stimuli
for each subject has shown its effectiveness in studies with multiple presentation of
similar and different stimuli.

The results shown insignificant changes in the accuracy of IFS predisposition
detection (predisposition to terrorism) with a decrease in PESP from 15 to 5 seconds
during adaptive testing by pretesting and basic testing.

Probably, the accuracy and stability of predisposition detection to investigated
factor (predisposition to terrorism) increases with the introduction of biofeedback
(synchronization of the presentation of stimuli with a chronobiological process — BAP)
and the start of testing at the lowest point of the current PPS. The results of
psychophysiological testing accuracy with a decrease in PESP from 15 to 5 seconds
should be checked with fixed settings and is worthy of separate study. It may be necessary
to develop special algorithms to improve the accuracy for presenting stimuli with
a minimum period. Since vibraimage technology based on the processing of big data,
each result obtained should be considered in direct connection with a specific algorithm
and settings, it this case it would be transparent and repeatable.

Based on this study, it was decided to conduct the additional studies of IFS dependence
on stimuli start moment and PESP with the fixed settings of vibraimage system (Minkin,
2021b) and the relationship between chronobiological processes and PPR (Minkin &
Blank, 2021). These papers also presented on VIBRA2021 conference.
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Abstract: Given equations for the assessment of subject’s predisposition to multifactorial stimuli
during adaptive testing by vibraimage system (VibraNLP). Typical dependences of brain activity
during stimuli presentation controlled by consciousness (the period of stimuli presentation more than
16 seconds) and with partial transfer of consciousness functions to unconscious processing (period
of stimuli presentation 5-15 seconds) are given. The calculation of psychophysiological responses
to paired stimuli with partial functions transfer of consciousness to unconscious processing has been
corrected. Various options for calculating the conscious and unconscious responses of a subject
to stimuli are presented. Brain activity period used as an indicator of the relationship between the
conscious and the unconscious processing. Shown that a significant increase in brain activity period
relative to the double period of stimulus presentation indicates the transfer of conscious functions
processing to unconscious and intuitive processes. The accurate assessment of subject predisposition
to the investigated factor for short testing time (stimulus period of 5 seconds) and standard testing
time (stimulus presentation period of more than 16 seconds) were confirmed.

Keywords: vibraimage, psychophysiology, chronobiology, response to stimulus, brain activity
period, comparative testing, conscious and unconscious response, multiple intelligences, Kuleshov
effect.

Introduction

At this conference presented several works devoted to theoretical and empirical studies
of the influence of the process of changing brain activity on the psychophysiological
reactions of the subject. The first work analyzed the influence of the period of external
stimuli presentation (PESP) and other program settings on the psychophysiological
responses (PPR) of a subject (Minkin, 2021a). The aim of the second study (Minkin &
Blank, 2021) was research mutual synchronization of chronobiological rhythms (Halberg,
1969; Minkin & Blank, 2019) of subject conscious and unconscious responses to periodic
stimuli. The results obtained in these works complement early studies with vibraimage
technology (Minkin, 2007; 2020; Minkin & Nikolaenko, 2008) and require the creation
of a new mathematical apparatus and mathematical models to determine the subject’s
response to stimuli.

In classical psychophysiology, it is customary to separate the response between
consistent stimuli and wait for the subject’s psychophysiological state to return to
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its original state after the presentation of the first stimulus (Cacciopo, 2007; Baur,
2006). However, Kuleshov effect has been known for a long time (Kuleshov, 1929;
Prince & Hensley, 1992; Bruni, 2015), which argued that the subsequent frame
(stimulus) changes the meaning of the previous one. In psychophysiology, this means
that after the presentation of a significant stimulus, the psychophysiological state
of a subject does not return to its previous state in the near future, which was also
confirmed in a number of studies by vibraimage technology (Minkin & Myasnikova
& Nikolaenko, 2019). Thus, the analysis of the psychophysiological response to
a stimulus should be considered not as a single ideal phenomenon (Tao & Tan, ed.
2009; Giannakakis et al., 2019), but as a process interconnected with internal
chronobiological rhythms constantly occurring in the human body and with external
stimuli taking into account their semantic and informational load. In the works (Minkin
& Mysnikova, 2017; Minkin & Myasnikova & Nikolaenko, 2018), it was proved that
not only a new stimulus can change the meaning of the previous one, but the previous
stimulus also determines the direction and magnitude of the change in the following
psychophysiological response, since all psychophysiological responses are different
deviations from the integral center of psychophysiological state.

Those the psychophysiological response to the stimulus should be assessed
not by a single response, but by the change in amplitude over the period of the
psychophysiological state (PPS) change. In vibraimage technology, fluctuations of PPS
relative to the center of mass under the influence of stimuli are measured in the form of
temporal or information-energy dependences, the ideal form of which is presented in
Figures 1 and 2 follows below.

Vibraimage programs of the first and second generation (Minkin, 2021b) analyzed the
response to stimuli at the intervals between stimuli adopted in modern psychophysiology.
However the third-generation adaptive program VibraNLP (Minkin & Nikolaenko, 2020),
which determines the profile of multiple intelligences (MI) during preliminary testing
(Minkin & Nikolaenko, 2017), allows to conduct psychophysiological studies in different
time ranges, which should also be taken into account when developing a mathematical
apparatus for psychophysiological reactions analyzing.

The aim of this work is to develop and modify a mathematical and stimulus
algorithm that takes into account the dividing of personality characteristics into
independent components at the stage of pretesting by an adaptive program, including
irrelevant questions and stimuli. Than on basic test to modify processing by comparison
of irrelevant and relevant psychophysiological response to multifactorial stimuli to
predict a subject predisposition to the investigated factor and to calculate investigated
factor score (IFS).

Materials and Methods

The study includes 20 subjects (10 men and 10 women, age 21-70 years old, Caucasian
race) using vibraimage technology (Minkin, 2007; 2020) with the VibraNLP program
(Minkin & Nikolaenko, 2020) with default settings.
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The calculation of PPR assessment to paired stimuli and predisposition to the factor
under study was carried out according to the following formulas:

1. MI+, F+ for integral (conscious + unconscious) PPR (main result)
MI+ reduced total PPR for MI stimuli (sum of blue bars divided by the sum of blue
and red bars) in VibraNLP program Final page (Minkin & Nikolaenko, 2020).

iMl.
ZG: MI +F))

1

Where: MI+ shows the ratio of the integral PPR for MI stimuli to the total PPR during
testing;

Ml+=——+——

F+ reduced total PPR on MI stimuli (sum of blue bars divided by the sum of blue
and red bars)

F+=

>F
(M1 +F,)

1

Where: F+ shows the ratio of the integral PPR for the Factor stimuli to the total PPR
during testing.

Test passing criteria:
(Ml+) — (F+) > 0 NDI

The subject has no predisposition to the investigated factor (score 1) if his PPR for
neutral MI stimuli is greater than for the Factor’s stimuli. In the opposite case, the
assessment of the predisposition to current IFS is 0.

2. MI(3), F(3) for integral (conscious + unconscious) PPR (main result).

MI(3) reduced total PPR for significant MI stimuli for three maximum responses
to MI stimuli (the sum of 3 maximum blue bars divided by the sum of 3 maximum blue
bars and the corresponding red bars)

ilvus
MI(3) = —
> (M1 +F,)

1

Where: MI (3) shows the ratio of the integral PPR for significant MI stimuli to the
total PPR during testing.
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F(3) is the reduced total PPR for significant Factor stimuli for the three maximum
responses to Factor stimuli (the sum of 3 blue bars corresponding to the maximum red
bars, divided by the sum of the 3 maximum blue bars and the corresponding red bars).

Test passing criteria:
MI(3) — F(3) > 0 NDI

The subject has no predisposition to the investigated factor (score 1) if his PPR is
by 3 leading MI stimuli more than the PPR from the corresponding Factor stimuli. In the
opposite case, the assessment of the predisposition to current IFS is 0.

3. MI + (IE), F + (IE) the calculation of this parameter is similar to the calculation of
the previous parameter MI(3), F(3) only the psychophysiological responses are summed
up over 6 relevant pairs of MI and 6 pairs of multifactorial stimuli responses without
conscious responses.

The subject has no predisposition to the investigated factor (score 1) if his total PPR
for all 6 MI stimuli is greater than the total PPR for multifactorial stimuli.

4. MI(3IE), F(3IE) for stimuli of unconscious PPR (tables — IE Result, Main Result).
MI(31IE) reduced unconscious PPR to MI stimuli (the sum of blue bars divided by the
sum of blue and red bars of the unconscious reaction).

iMI(IE)i
MI(IE) = L

ZB:(Ml(lE)iJrF(lE)i)

Where: MI(31E) shows the ratio of the integral PPR for 3 significant MI stimuli to the
total PPR during testing.

F(3IE) is the reduced total PPR for significant stimuli for the three maximum responses

to Factor stimuli (the sum of 3 blue bars corresponding to the maximum red bars, divided
by the sum of the 3 maximum blue bars and the corresponding red bars).

iF(lE)i
ZG:(MI(IE)i+F(IE)i)

F(IE) =
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Test passing criteria:
MI(IE) — F(IE) > 0 NDI

The subject has no predisposition to the investigated factor (score 1), if his unconscious
PPRfor MI stimuli is greater than that for the Factor’s stimuli.
MI(IE) — F(IE) <0
F(U) - F(S) > 0 NDI
A subject has no predisposition to the investigated factor (score 1), if his
unconscious PPR for corresponding of MI stimuli is greater than PPR for significant

stimuli of the Factor. In the opposite case, the assessment of the predisposition to
current IFS is 0.

5. F(U), F(S) for the stimuli of the unconscious PFR (tables — IE Result, Main
Result).

F(U) reduced total unconscious response to 3 insignificant factor stimuli.
3
D F(IE),
FU)=—+—
> F(IE),
1

Where: F(U) shows the total response to insignificant stimuli of the factor. The significance
of the factor stimuli is determined by the unconscious response to the MI stimuli.

F(S) reduced total unconscious response to 3 significant factor stimuli.

Zs“F(IE)S
Fis) = T

> F(IE),

Where: F (S) shows the total response to significant stimuli of the factor. The significance
of the factor stimuli is determined by the unconscious response to the MI stimuli.

Test passing criteria:

F(U) - F(S) > 0 NDI

The subject has no predisposition to the investigated factor (score 1), if his
unconscious PPR for insignificant stimuli of the Factor is greater than that of PPR for
significant stimuli of the Factor.

The high sensitivity of the subject’s PPR to insignificant stimuli of the factor indicates
the absence of dependence on the Factor.
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Thus, 5 independent assessments of the subject’s predisposition to the investigated
factor are determined.

The main result of psychophysiological testing is the investigated factor score (IFS)
showing the predisposition of a subject to the investigated factor, which includes the
sum of all 5 independent assessments, each of which gives 1 point in the absence of
the subject’s predisposition to the investigated factor, or 0 in the presence of such
a predisposition. Thus, the complete absence of predisposition to the investigated factor
is estimated at 5 scores, and the complete dependence of the subject on the factor will
give a zero score.

Results

The described method of psychophysiological testing is based on obtaining a single
assessment of the paired stimulus, and in the work (Minkin & Myasnikova & Nikolaenko)
it was shown that it is not necessary to use oppositional stimuli in a pair. The reverse
direction of movement and regulatory fluctuations relative to the center of the PPS occurs
both with sequential presentation of oppositional and non-oppositional stimuli when
adjusting the rhythm of brain activity to PESP. The ideal picture of the PPS response
to a paired stimulus, displayed in time coordinates and information-energetic axes, is
shown in Figure 1.

Fig. 1. Ideal psychophysiological response to stimuli, displayed along the time axis (a) and in
the information-energy axes (b).

T1 is the moment of the beginning of the presentation of the first stimulus, T2 is the moment of

the beginning of the presentation of the second stimulus, T3 is the moment of the beginning of the

presentation of the third stimulus, 10 EO are the coordinates of the center of the PPS, relative to
which the current PPS oscillates

A slightly different amplitude of the PPS change for the first and second periods
(Fig. 1) characterizes the different psychophysiological reaction of the subject to the
stimuli presented. Of course, the real change in PPS does not occur as evenly as in the
presented ideal Figure 1. Figure 2 shows the change in PPS measured by the VibraNLP
program in the same axes during real testing with 24-stimulus questionnaire LOf15.1dq
with PESP of 15 seconds.
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Fig. 2. Real psychophysiological response to stimuli, displayed along the time axis (a) and in
the information-energy axes (b). The result of current PPS, file M, VibraNLP program, testing
with the LOf15.ldg questionnaire

For the classical methods of psychophysiological testing with a high level of PESP, the
paired response was calculated as the difference between the first and second responses
to stimuli (Minkin & Nikolaenko, 2017), since the directions of PPS changes during the
first and second stimuli were mainly opposite. In this case, BAP is close to the doubled
PESP and is approximately 30 seconds (Minkin, 2020).

In the work presented at this conference (Minkin, 2021a), was shown that in most cases,
a decrease in PESP of the same stimuli leads to an increase in BAP, since consciousness
cannot cope with the processing of incoming information and transfers part of the functions
for analyzing stimuli to the unconscious physiological processes. If BAP increases and the
ISPP decreases, then this naturally leads to the fact that during the regulatory fluctuations
of the PPS, there are several stimuli per deviation in one direction from the center.

Even if BAP does not increase, but slightly decreases, it still cannot catch up with the
reduced period of presentation of stimuli, and there are several stimuli for one half-period
of the PPS change. A schematic picture of the change in brain activity for several stimuli
with a shift in processing from consciousness to unconscious shown on Figure 3.

In the case of transferring the processing of stimulus information from consciousness
to the unconscious, there are several stimuli for one drop in the change in brain activity
from minimum to maximum (or from maximum to minimum), as shown in Figure 3.

a b

Fig. 3. Schematic PPR to stimuli, displayed along the time axis (a) and in the information-
energy axes (b).
T1 is the moment of the first stimulus presentation start, T2 is the moment of the beginning of the

presentation of the second stimulus, T3 is the moment of the beginning of the presentation of the third
stimulus, 10 EO are the coordinates of the PPS center, relative to which the current PPR oscillates
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The real picture of the transfer of functions from consciousness to the unconscious
with a change in the PPS close to sinusoidal is shown in Figure 4 for a reduced PESP
relative to the possibilities of conscious processing.

a b

Fig. 4. Typical psychophysiological response to stimuli, displayed along the time axis (a) and
in the information-energy axes (b) when transferring conscious processing to unconscious
processes.

T1 is the moment of the beginning of the presentation of the first stimulus, T2 is the moment of

the beginning of the presentation of the second stimulus, T3 is the moment of the beginning of the

presentation of the third stimulus, 10 EO are the coordinates of the center of the PPS, relative to
which the current PPS oscillates

It turns out that for such PPS (with a processing bias towards unconscious physiological
processes), the usually used differential algorithm for evaluating paired stimuli ceases
to work correctly (Minkin & Nikolaenko, 2017; Minkin & Myasnikova & Nikolaenko,
2019) and it needs to be replaced with a total assessment of the PPS change modules
for paired stimuli. Most likely, this is what caused the decrease in IFS with a decrease
in PESP from 15 to 5 seconds, shown in (Minkin, 2021a). Figure 5 shows the IFS-
BAP histograms obtained by various algorithms — differential to paired stimuli (a) and
summation of paired stimuli modules (b).

a b

Fig. 5. Dependence of BAP and IFS (with different algorithmic calculations of paired stimuli) on
the PESP (5, 10, 15 s) at the start of program stimuli with Min PPS at fixed program settings.
N = 25. The left vertical axis is the BAP, the right vertical axis is the IFS (Score)
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The results on Figure 5 show that the dependence of IFS on the PESP is opposite
in the differential and total algorithm for calculating paired stimuli. The maximum
IFS = 4.6 with the traditional differential algorithm for calculating paired stimuli
(Fig. 5a) corresponds to the maximum PESP = 15 s, which corresponds to the
previously known results (Minkin, 2020). However, when the PESP is reduced
to 5 and 10 seconds, the differential calculation algorithm stops working correctly,
which leads to a decrease in IFS.

In contrast to the traditional differential algorithm for calculating the PPR for paired
stimuli, the summary algorithm shows a higher (and therefore correct) score for the
response (also 4.6) to paired stimuli with a minimum of PESP.

Discussion

The famous Russian film director and theorist of cinematography Lev Kuleshov
argued that editing is the basis of cinematography (Kuleshov, 1929). Almost a hundred
years later after Kuleshov effect discovery, it became obvious to me that montage is
also one of the psychophysiological testing foundations. The results of this article show,
the psychophysiological response to presented stimuli largely depends on the sequence
of stimuli and the duration of their presentation. It seems that from a scientific point of
view, cinema and psychophysiology solve similar problems.

The task of cinematography is to change the psychophysiological state of the audience
due to visual and audio stimuli, and the greater PPS changes of audience occurs during the
film and at the end of the film, the more audience would be next and the greater the box
office receipts. Cinematography is clearly ahead of psychophysiology in its development,
the best films have hundreds of millions of views, therefore, the development of a stimulus
series in modern cinema is significantly superior to modern psychophysiological tests.

The task of almost any psychophysiological testing with the presentation of stimuli
is to divide the subject’s personality into component characteristics (Nikolaenko, 2020).
Ideal external stimuli decompose the personality into independent components in the
same way as an optical prism decomposes white light into different color spectra. More
correct stimuli selection gives clearer responses of the subjects, the optimal task of testing
is to decompose personality characteristics into the minimum number of independent
components that cover all the properties of the personality.

As in technology, spectral analysis allows to reveal the smallest content of any
impurity, so in psychophysiology, correctly selected multifactorial stimuli allow you to
identify the smallest pathology of consciousness and unconsciousness, any predispositions
and inclinations of a person’s character. Psychophysiological laws are just as objective as
physical ones, the only difference is that it is necessary to jointly consider the processes
of consciousness and the unconscious, and not to be isolated on each of them separately.

The fact that the conscious information processing can be nonlinear (Penrouse, 1994)
does not exclude their physical nature and does not interfere with their physical processing,
this is how any neural network works (Novoseltsev, 1978). Unconscious information
processing processes can most likely be both linear and non-linear or intuitive. Although
there is still a long way to go before the creation of standard stimulatory multifactorial
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prisms that unambiguously decompose a personality into a spectrum, this does not mean
that the proposed path is wrong.

The consideration of dynamic responses of consciousness and unconscious should
lead to better understanding of the personality. It is necessary to conduct massive research
with the registration of dynamic dependences of conscious and unconscious responses
to stimuli. Only an integrated approach can provide an understanding of statistical
patterns and objective components of a person’s personality. A separate measurement
of psychophysiological parameters, prevailing in psychophysiology at the present time
(Tao & Tan, ed. 2009; Zhou et al., 2011; Giannakakis et al., 2019), does not contribute
to the understanding of general patterns between conscious and unconscious, due to the
huge number of feedbacks between these processes.

IFS dependences on the PESP shown in Figure 5, of course, need to be confirmed
using more statistical material. However, the obtained result is quite interesting, since
it shows the possibility of having the same group testing IFS = 4.6 with a minimum
PESP = 5 seconds as with a large 15-second period. In this case, it is necessary to
change the algorithm for calculating the response to paired stimuli.

This is probably due to the fact that with a decrease in the PESP, an increase
in BAP occurs and the physiology of the subject’s response to stimuli changes. There is
a redistribution of functions from consciousness to unconscious or intuitive processes
of evaluating stimuli. It is possible that the absolute coincidence of the maximum BAP
determined by the PPR for different calculation algorithms is a random phenomenon,
but the tendency for the BAP to change from the PESP is hardly random, since it is also
confirmed on a much larger sample with different program settings, although not so
clearly expressed (Minkin, 2021a).

The research carried out, of course, does not answer all the questions concerning
the work of consciousness. In my opinion, it allows one to measure the dependences
connecting conscious and unconscious PPR with dynamic characteristics, external factors
and open algorithms for measuring psychophysiological characteristics while combining
the inseparable issues of chronobiology and psychophysiology. Carrying out a similar
study with the help of other physiological signals could supplement the information
obtained by vibraimage technology.

Conclusion

The need to take into account chronobiological signals and synchronize external
stimuli to BAP for correct measuring of PPR, shown in (Minkin & Blank, 2021), is
confirmed by the results of this work.

It is shown that the amount of information processed by a person affects the
organization of its processing; with an increase in the input information flow, part of
the processing functions are transferred from conscious reactions to unconscious ones.
For complex visual and textual stimuli, such a transmission process occurs (for most of
the subjects) when the PESP decreases below 16 seconds. At the same time, there are
subjects for whom PESP threshold is much lower and can be 3—5 seconds.
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The research of various options for calculating subject’s PPR for paired stimuli,
depending on BAP, open additional possibilities for the practical analysis of personality
characteristics and a person’s predisposition to investigated factor. BAP is the indicator of
relationship between conscious and unconscious physiological processes during testing.
A significant increase in BAP relative to the double PESP indicates the transfer of the
functions from conscious processing to unconscious and intuitive processes.

The obtained results confirm the possibility of minimizing the testing time
(up to 5 seconds per stimulus) for study the subject’s IFS predisposition while maintaining
(90-95)% accuracy of obtaining the result (Minkin, 2019) relative to the standard testing
time with PESP higher 16 second per stimulus. The total testing time with the presentation
of 12 stimuli (6 neutral and 6 multifactorial) can be 60 seconds while maintaining an
acceptable accuracy in assessment of subject’s IFS.
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Abstract: The study of chronobiological processes influence (brain activity) on unconscious
(psychophysiological) and conscious responses of subjects during periodic external stimuli presentation
using the vibraimage technology was carried out. Shown that conscious and unconscious responses
of subjects to presented stimuli differ significantly at opposite moments of brain activity (maximum
and minimum of brain activity). Inverse dependence was established between brain activity period
and the period of external stimuli presentation in the range from 5 to 18 seconds. Comparative
psychophysiological tests of subjects were carried out with various questionnaires of VibraNLP
program and the dependences between the investigated factors and program settings (period of external
stimuli presentation, the moment of presentation stimuli start relative to brain activity moment) were
obtained. Presented results confirmed the hypothesis that the variability of subject conscious and
unconscious responses to the stimulus depends on current brain activity process. Proposed the method
for synchronizing of stimuli presentation to chronobiological parameters minimizing the difference in
human responses caused by periodic changes in physiological parameters.
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psychophysiological state, PPS, PPR, stimulus, brain activity period, BAP, VibraNLP.

Introduction

The concepts of homeostasis, allostasis, and homeokinesis have now been studied in
sufficient detail and number thousands of research papers (Novoseltsev, 1978). “Now
let’s look at the regulation of income with consumption in particular. There are a lot
of mechanisms that maintain the balance between these two quantities in the animal
body” — said Ivan Sechenov back in 1860 (Sechenov, 1953). The study of regulatory
mechanisms were significantly influenced by the work of Claude Bernard (Bernard,
1865) and Walter Cannon, who proposed the term homeostasis to describe the ability
of organisms to maintain the constancy of the internal environment (Cannon, 1932).
Norbert Wiener (Wiener, 1948) suggested that the regulation and maintenance of balance
in the body is provided by the feedback principle. More recent physiological studies
have shown that all variables in the body are subject to regular cyclical changes, for
example, circadian and shorter rthythms (Halberg, 1969; Blank & Blank, 2010). Almost
all known physiological signals have pronounced temporal rhythms, the most studied
of which are the heart rhythm and a separate direction — heart rate variability (HRV)
(Baevsky et al., 2001).
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Studies carried out by vibraimage technology have shown that a person has
a temporal rhythm associated with brain activity (Minkin & Blank, 2019), the brain
activity period (BAP) is determined not only by the physiology of the body’s functioning,
but also by consciousness. Modern psychophysiology (Cacioppo, 2007; Danilova,
2012) is based on the registration of various physiological signals of EEG, EMG,
heart rate, HRV, GSR, BP, ECG, PPG (Liu et al., 2008; Giannakakis et al., 2019;
Avdeeva et al., 2020), the concentration of certain enzymes or hormones — testosterone,
serotonin, cortisol, alpha-amylase (Canli & Lesch, 2007; Minowa & Koitabashi, 2012)
and behavioral responses — facial expressions, speech tonality, micromovements, etc.
(Tao & Tan, ed., 2009; Zhou et al., 2011). Presentation of stimuli to a subject is standard
method in psychophysiology.

On the one hand, psychophysiology recognizes that all processes of consciousness,
emotions, decision-making depend on the parameters of psychophysiological state (PPS).
At the same time, modern psychophysiology almost does not take into account the
natural mechanisms of physiological regulation and constant changes in physiological
characteristics, only circadian rhythms are taken into account when conducting
psychophysiological tests.

We assume that the psychophysiological and conscious responses of a person to stimuli
are largely determined by the current PPS of a subject in his chronobiological activity
and, above all, by the rhythm of brain activity. Since it was previously found that BAP,
depending on many factors, can vary from several seconds to hundreds of seconds (Minkin
& Blank, 2019), accordingly, the psychophysiological response (PPR) to the same stimuli
can vary significantly depending on the current positions during a short time.

The aim of this study is to test the hypothesis of significant variability of the subject’s
conscious and PPR to a stimulus, depending on the state or position of brain activity,
within a short time interval about one minute.

Materials and Methods

As materials for this work, we used the results of two studies carried out earlier by
vibraimage technology (Minkin, 2020; Minkin & Nikolaenko, 2020) and provide the
third new research. Earlier results were re-analyzed with respect to the synchronicity of
physiological processes and stimuli, and the third group of research results was added.

The first material presents the results of an open extended database (Minkin, 2020) of
emotional and psychophysiological parameters (the age of the subjects is 14-80 years old,
approximately 50% Russians, 15% Koreans, 10% Chinese, 10% Japanese, 5% Iranians).
A common database that includes 12494 measurement results (file 12494 All.xIsm),
a database for measuring the free state of a person by the VibraMed program (file
12494MED .xIsm), a database of questionnaires passing by the VibraMI and PsyAccent
programs (12494MI.xIsm and 12494PA xlIsm). Databases of the results of measurements
of emotional and psychophysiological parameters are given in the files at the link (Minkin,
2020b): http://www.psymaker.com/downloads/CyberVibraV2.zip

The second material presents a psychophysiological study of 10 people (6 men and
4 women, ages from 20 to 65 years old, all of the Caucasian race) using vibraimage
technology and the VibraNLP program (Minkin & Nikolaenko, 2020). During the
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testing was done the preliminary synchronization of stimuli presented to physiological
parameters and various settings of the period of external stimuli presentation (PESP)
in 5, 10 and 15 seconds (Minkin, 2021a; 2021b).

In the third material are repeated (50 times) testing of 2 people (man 61 years old,
woman 39 years old) carried out with the VibraNLP program with a short questionnaire
LOf05_1, which included 12 questions with PESP = 5 seconds.

Results

Using Excel program, were combined the first material results obtained by the VibraMI
and PsyAccent questionnaires (Minkin, 2020a; Minkin & Nikolaenko, 2017) into one
database and determine the average BAP for stimuli presented with a period of 17-18
seconds. The VibraMI and PsyAccent programs do not have synchronization of stimuli
presentation to physiological parameters; therefore, stimulus presentation was carried
out in a random order relative to the subjects’ chronobiological processes. Before was
noted (Minkin & Myasnikova, 2018; Minkin & Myasnikova & Nikolaenko, 2019) that
presentation of external stimuli with a fixed presentation period leads to synchronization
of BAP under a double period of stimulus presentation. I.e. for PESP of 16—18 seconds,
the BAP has a maximum at 34 seconds. It confirms by the spectrogram obtained of
fast Fourier transformation (FFT) according to the signal of the PPS change, which is
reflected in the distribution density of the histogram of the maxima obtained in the Fourier
spectrograms shown in Figure 1 for open bases VibraMI and PsyAccent programs.

Fig. 1. Density of BAP distribution during stimuli presentation by VibraMl (4668 tests)
and PsyAccent (2314 tests) programs, 6972 tests with stimuli period of 16—18 seconds
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Note that PESP of at least 16 seconds automatically leads to synchronization of
physiological processes, and we observe a pronounced maximum of the distribution
of BAP at the level of 32-34 seconds. In the studies carried out by the VibraMI
and PsyAccent programs, the PESP was at least 16 seconds, and the question of
what would happen with a decrease in the stimuli presentation period remained open
(Minkin, 2020).

In the second material presented at this conference (Minkin, 2021a; 2021b) were noted
that a decrease in PESP leads to an increase BAP and the brain is somewhat inhibited
with an increase for information. However, in (Minkin, 2021a) the change in BAP from
PESP was studied at various program settings, which does not allow to clearly identify the
dependence of BAP only on PESP. To determine the dependence of BAP and investigated
factor score (IFS) on the PESP with the fixed program settings (N = 25; and the start of
stimuli with Min PPS value), consider the histogram shown in Figure 2. IFS calculation
described on this conference paper (Minkin, 2021b).

BAP, s IFS, score

Fig. 2. Dependence of BAP and IFS assessment for PESP (T = 5, 10, 15 s) and the start of
stimuli presentation from (Min, Max) PPS with fixed VibraNLP program settings N = 25. The
left vertical axis shows BAP value, the right vertical axis shows IFS value

From the histogram shown in Figure 2, follows that the accelerated presentation of
stimuli noticeably increases BAP and decreases IFS, since the human consciousness does
not have time to cope with the large flow of processed information.

Also in the work (Minkin, 2021a), data were given that starting from the
minimum PPS value leads to an increase in the accuracy of the score assessment of
the predisposition to the factor, but this dependence was again shown for various
program settings. To study the processes of synchronization of current PPS to stimuli
is necessary to fix the rest of the program settings. Since one of the main tasks of any
testing is to reduce the time while maintaining the accuracy of the result obtained
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(Minkin, 2019), I limited this study to the minimum PESP = 5 s and the minimum
number of PPS integration frames N = 25.

Let’s continue the PPR study of second material 10 people database, selecting fixed
settings results (T = 5; N =25), shown in Figure 3 for the start at the maximum PPS
value (Max).

Fig. 3. Average PPR (for 10 persons) of VibraNLP processing with the fixed program settings:
start Max, N =25, PESP=5s

Given on Figures 3—5 sequence of 12 responses Al; ET; LM; BM; VS; NL; BK; MR;
AS; VL; AB; IE named according to MI types abbreviation (Minkin&Nikolaenko, 2017),
however in our processing we will look only on comparison of left 6 PPR corresponding
to pretesting and right PPR corresponding to basic testing.

Further, in Figure 4, shows average PPR of subjects during VibraNLP testing with
the same fixed settings (T =5; N =25) only for the start of measurements from the
minimum PPS value (Min).

Fig. 4. Average PPR (for 10 persons) of VibraNLP processing with the fixed program settings:
start Min, N =25, PESP=5s
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When comparing the results shown in Figures 3 and 4, we note that in Figure 3, the
response to the stimuli on basic testing has an advantage (13-24), while in Figure 5 there
is a clear preferential response to the stimuli on pretesting (1-12).

Next, present the statistics of the distribution of the conscious reaction in the same
study of 10 people using the VibraNLP program. Figure 5 shows a histogram of the
conscious response to presented stimuli when starting from the maximum PPS value.

Fig. 5. Average value of conscious response to stimuli for subjects with fixed program
settings: start Max, N =25, PESP=5s

Figure 6 shows a histogram of the conscious response to presented stimuli when
starting from the minimum PPS value.

Fig. 6. Average value of conscious response to stimuli for subjects with fixed program
settings: start Min, N = 25, PESP=5s
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Pay attention to the pronounced different nature of preferences in the conscious
responses with the leadership of the 4th pair when starting from the maximum PPS
value and the leadership of the first pair when starting from the minimum PPS value.

Based on third material consider the statistics of 50 personal testing from one of the
authors of this publication with the VibraNLP program with the LOf05_1 questionnaire,
which includes 12 questions with a stimulus presentation period of 5 seconds at two start
values from the minimum and maximum PPS values. 50 measurements were made in both
start positions (50 measurements for Max PPS start and 50 measurements for Min PPS
start), since it was proved in (Minkin, 2019b) that the total measurement error or SD for
50 measurements of vibraimage parameters does not exceed 6%.

Figure 7 shows a histogram of SD distribution for psychophysiological parameters
of the authors of this publication (male, 61 years old) depends on stimuli start by
VibraNLP program with the LOf0O5 1 questionnaire for a Max PPS start (S1, blue bars)
and a Min PPS st6art (group 2, red bars).

Fig. 7. Average SD values of vibraimage parameters for Max and Min PPS start (S1, blue
bars) and (S2, red bars) respectively

From the histogram shown in Figure 7 follows that some of the psychophysiological
parameters have minimal changes at different start of stimuli relative to PPS. While the other
part of the psychophysiological parameters E6-E10 (dE6 = 30%; dE7 = 31%; dE8 = 16%;
dE9 = 40%; dE10 = 28%) and information and energy components (Minkin et al., 2019)
differ significantly for Max and Min start moment. Similar differences were observed in
the second subject in this group (woman, 39 years old), but we do not average personal
data in this case, since the dependences must have the personal character.
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Discussion

The results obtained cover, perhaps, too many different tests and [ will try to explain
why I did not limit myself to one or another option. The issues of the interaction of
consciousness and the unconscious have been the subject of scientific study for a long
time (Freud, 1900; Penrose, 1994). It is even more surprising that only studies carried
out by vibraimage technology have shown the possibility of measuring the degree of
physiological processes synchronization using the work of consciousness. Although
experimentally and intuitively, the period of stimulus-questions presentation (more than
15 s) used psychophysiological lie detection (Baur, 2006) was set in such a way as not
to change the natural physiological rhythms of a person. If no one denies the presence
of chronobiological rhythms, then it becomes obvious that a person cannot respond in
the same way to the same stimulus, being at the lower or upper point of his internal
physiological rhythm. Of course, if only circadian rhythms are taken into account, then
the change in PPS within one minute can be neglected.

However, the frequency of PPS changes associated with PMA (Minkin & Blank,
2019; Minkin & Kachalin, 2019) has a period of less than one minute, which is clearly
manifested by vibraimage technology testing, and should have a scientific explanation.
Therefore, in these studies, we tried to measure as many different characteristics
of a personality as possible, including conscious responses and unconscious or
psychophysiological characteristics.

One type dependence of PPS on presented stimuli, measured in the VibraNLP program
(material 3), shown on Figure 8. In the first (gray) part of testing (from 0 to 10 seconds),
internal physiological rhythms are measured and stimuli are synchronized in response to
changes in brain activity. The start of stimulus presentation and the beginning of testing
(green graph) begins 3 seconds after passing the minimum PPS value.

Of course, it would be good to start at the real moment of the maximum decline, but
in order to make sure that the minimum point of the current PPS is really passed and the
growth begins, it takes some time (3 seconds). The points on the graph (Fig. 8a) mark
the moments of presentation of stimuli, the cross marks the moment of the subject’s
response to the stimulus.

Figure 8 clearly shows the connection of the change in current PPS direction to
external events (the points on the graph fall on the moments of minimum and maximum),
moreover, at 12 seconds of testing, the direction change occurs when answering
a question, and at 20 and 25 seconds when new stimuli are presented. However, such
a clear severity of the PPS binding to external stimuli is far from always taking place.
Figure 9 shows another typical example, where the subject response more intensive on
multifactorial stimuli, while the frequency of changes in the psychophysiological state
is not so clearly expressed outwardly.

Both of these examples, for all the dissimilarity, have much in common, they show
a different period of PPS change, in Figure 8, which coincides with the double period of
stimulus presentation (10 s), in Figure 9, which significantly exceeds the double period of
stimulus presentation and is about 25 s. There is probably a certain limit to the possibilities
of each person in the conscious processing of information, and an increase in the flow of
information leads to an increase in BAP. If in the work (Minkin & Blank, 2019) it was
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proved that consciousness adjusts the BAP for the double PEPS, then the results of this work
show that this adjustment has certain limits. The dependence shown in Figure 2 shows that
a small shift in the average value of BAP begins already with 15-second PEPS, and with
a 5-second presentation of external stimuli, the average value BAP reaches 44 seconds.

Fig. 8. Time dependence of PPS (a) and spectrogram of PPS (b) upon presentation of
neutral (10-35 s) and multifactorial (40—70 s) stimuli (12 stimuli, PEPS = 5 seconds, N = 25,
start from Min PPS).

The moment when the stimulus was presented is shown by a dot on the graph. A cross shows
the moment of response to the stimulus. Maximum PPR to neutral stimuli. VibraNLP program M file,
IEG and FFT pages

Fig. 9. Time dependence of PPS (a) and spectrogram (b) PPS upon presentation of neutral
(10-35 s) and multifactorial (40—70 s) stimuli (12 stimuli, stimulus presentation period
of 5 seconds, N = 25, start from Min).

The moment when the stimulus was presented is shown by a dot on the graph. A cross shows the
moment of response to the stimulus. Maximum PPR to significant stimuli. File M of the VibraNLP
program, IEG and FFT pages

Note that in Figure 2, all histogram values (IFS and BAP) combine all the settings
used in this study. For example, for a stimulus presentation period of 5 seconds, all values
of IFS assessment obtained at the start of stimulus presentation from the minimum and
maximum PPS values are averaged, which, as follows from this Figure, have different
values. In the other work presented at this conference, it is shown what changes are
with the fixed settings and the different algorithms to calculating the response of paired
stimuli (Minkin, 2021b).
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The results shown in Figures 3—7 clearly show that not only PPS of the subjects, but
also their conscious response depends on the moment of stimuli presentation relative
to the rhythm of brain activity. Moreover, this reflected in a number of independent
psychophysiological parameters (E6-E10) and integral components (information and
energy) of PPS.

We do not assert that chronobiological processes and brain activity completely change
the current PPS of a person and that at the beginning of the growth and decline of brain
activity, a person is an antipode to himself. But the change in personality characteristics
at opposite points of growth and decline in PPS are significant in nature, affecting all
human reactions.

The results of this article show that the PPS of a person at opposite points of brain
activity can change significantly within a few seconds or a minute, and this change is
so significant that it cannot be ignored, especially in comparative psychophysiological
studies (Baur, 2006). The proposed method for synchronizing the presentation of stimuli
to chronobiological parameters makes it possible to minimize the difference in human
responses caused by periodic changes in physiological parameters. Accordingly, at the same
points of change in the current PPS, the person’s reactions to external stimuli are close to
each other, and test starting from minimum PPS point gives a more correct assessment of
the person’s responses (Fig. 2, comparison of the estimates of Min and Max).

Given results make it possible to dispute (after about 2600 years!) the thesis of
Heraclitus (Platon, 1990) that one cannot enter the same river twice. It turns out that
in a first approximation, this can be done if we take into account the chronobiological
rhythms and, first of all, the rhythm of brain activity, which has a significant impact
on the conscious and unconscious responses of a person. It is possible that such
a chronobiological variability of unconscious and conscious responses provides greater
evolutionary stability to a person as a species due to a more complete consideration of
surrounding threats within a minimum time.

Conclusion

The studies carried out have shown a significant influence of the chronobiological
rhythms, first, the rhythm of brain activity on unconscious and consciousresponses
of a person. It has been shown that unconscious and conscious responses of a person
differ significantly at opposite points of the rhythm of brain activity — the beginning
of growth and the beginning of a decline, and the period of the rhythm of brain
activity can vary from several seconds to a minute when the stimuli affecting a person
change.

The reliability of the hypothesis put forward about the variability of conscious and
unconscious responses of a subject to the stimulus, depending on psychophysiological
state or brain activity position, is confirmed by the obtained results.

The lack of accounting for chronobiological rthythms during psychophysiological
studies and testing significantly reduces the accuracy and reliability of the results
obtained. Synchronization of the stimuli presentation moment start with chronobiological
processes and, first, with respect to the BAP, can significantly increase the accuracy and
stability of PPR and IFS detection of investigated person.
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Abstract: Investigated various options for constructed artificial neural networks (ANNSs) used to
discriminate databases of behavioral parameters captured by vibraimage technology for patients with
confirmed diagnosis of COVID-19 and reference group with confirmed absence of COVID-19 disease.
The developed ANNs were learned using ADAM and Nesterov methods. The dependences of method
accuracy and the number of errors (discriminating ability of the test) on the structure of ANN and the
set of behavioral parameters are presented. Statistical analysis of the same groups of patients and the
control group was carried out using standard statistical methods (mat expectation, SD, variability)
and groups discrimination by ANN methods. The structure of ANN and input data of behavioral
parameters was optimized. Achieved zero error of existing databases discriminating for the patients
with a confirmed diagnosis of COVID-19 and the control group. Identified significant behavioral
parameters for the diagnosis of COVID-19.

Keywords: vibraimage, artificial neural networks, neural network learning, behavioral parameters,
neural network structure, Al, ANN, diagnostic accuracy, error.

Introduction

Technical solutions related to artificial neural networks (Haykin, 2008; Burakov,
2013; Goodfellow et al., 2017) are increasingly important in the development of
various technologies and practical applications. The challenge posed to the world by
the COVID-19 pandemic has led to the development of many solutions (Laguarta et al.,
2020; Soares et al., 2020; Erdem & Aydin, 2020; Hussain et al., 2020; Jin et al., 2020;
Wynants et al., 2020; Jimenez-Solem et al., 2021) based on artificial neural networks
(ANNs) and artificial intelligence (Al) designed to diagnose COVID-19. Based on
vibraimage technology, methods of medical diagnostics were previously developed and
substantiated (Blank et al., 2012; Minkin, 2007; 2020; Minkin & Nikolaenko, 2008),
therefore, the use of vibraimage technology for the diagnosis of COVID-19 becomes one
of developers task. A number of technical solutions have been developed to diagnose
COVID-19 (Minkin & Bobrov, 2020), including using ANN and Al (Minkin et al., 2020).

The main advantages of neural networks are the ability to parallelize the flow of
information (high speed) and the ability to self-learn and generalize information (Haykin,
2008). At the same time, the final decision made by the trained neural network is not
obvious, it is almost impossible to verify (confirm or refute) other known methods. The
ability to obtain a valid result based on information that was not encountered in the
learning process is, on the one hand, a clear advantage of neural networks (Haykin, 2008),
which is especially important for modeling complex biological processes (Novoseltsev,
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1978). On the other hand, the practical closeness of decision making by a neural network
or artificial intelligence creates a certain distrust in the perception of an unobvious result
of contactless diagnosis of a certain disease.

The objectives of this work are to determine the significant behavioral parameters
used in the diagnosis of COVID-19, to modeling the optimal structure of the ANN for
sorting out the results of studies of patients and the control group, as well as to improve
the accuracy of the method used and reduce errors in the diagnosis of COVID-19.

Materials and Method

The results of both groups studies including patients and control group are behavioral
parameters measured using vibraimage technology by VibraHT and HealthTest programs
(Minkin et al., 2020). Vibraimage technology detects the behavioral parameters of
a person based on various equations for analyzing the micromovements of a human
head (Minkin, 2020). The physiological basis connecting head movements and behavioral
parameters is vestibular-emotional reflex (Minkin&Nikolaenko, 2008; Minkin, 2020).
Measurements of behavioral parameters by these programs were carried out for
1 or 3 minutes, and during the measurement, the program performs 5 readings per second
for each behavioral parameter P1-P16 (Minkin, 2020). The resulting data are the mean
M for each of the 16 behavioral parameters, as well as the root mean square value of the
change in this parameter during the measurement period (SD1-SD16) and the variability
of each parameter during the measurement V = M/SD.

The results of patients group study include 268 measurements data captured by
VibraHT or HealthTest programs (Minkin et al., 2020) based on head micromovements
parameters of patients with a confirmed diagnosis of COVID-19 (of which 250 patients
with confirmation of COVID-19 by CT and PCR in the active phase and 18 patients
at the asymptomatic stage of the disease COVID-19). The measurements were taken
between May and October 2020. The age of patients was from 25 to 75 years, the ratio
of men — women (60—40)%. Ethnic composition — 100% Caucasian. The demographic
parameters of the control group were matched identically to the patient group.

VibraHT and HealthTest programs are identical in processing algorithms and differ in
the level of professional settings. Measurements of the behavioral parameters of patients
were carried out using MS LifeCam Cinema and MS LifeCam Studio webcams. The
camera resolution was set to 640x480, the frame rate was 30 fps, the black and white
mode was enabled in the settings. The examined person was located at a distance of (50—
100) cm from the webcam, the horizontal size of the head was more than 200 pixels. The
image quality level when tested with VibraHT and HealthTest programs was above 80%
for all accepted test results. The computers used to measure behavioral parameters had
Windows 10 operating systems and processors of at least Intel i5.

The results of the control group study include 268 measurements by VibraHT
program of head micromovement parameters of patients with confirmed absence of
COVID-19 symptoms and negative PCR test for COVID-19. The control group included
20 measurements of patients with confirmed ARVI disease in order to exclude the possibility
of detecting the symptoms of pathology-normal when comparing patients and the control
group, directing behavioral diagnostics specifically to identify the symptoms of COVID-19.
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The research methodology is based on ANN learning of various structures using
a training program written by one of the authors (Valery Akimov) to discriminate the
results of patients and the control groups and determine the number of errors in the
specified data discrimination. The structure of trained ANN were two and three layers;
the sigmoidal neuron was chosen as the main ANN element, since the sigmoidal function
is the most popular in ANN construction (Haykin, 2008).

The selection of significance coefficients in the neural network was carried out
using the standard optimization algorithms ADAM and Nesterov (Nesterov, 1983;
Goodfellow et al., 2017), used in ANN training and learning. The developed program
trains ANN to have 0 on the output neuron for the control group and 1 for the group of
patients with a confirmed COVID-19 diagnosis.

Block diagrams of the constructed ANNs for discriminating group databases are
shown in Figure 1.

Result

Layer 2

Fig. 1. Block diagrams of linear neural networks with feedforward for discrimination of
databases in two groups: patients and control, a — the simplest feedforward network;
b — a feedforward network with one hidden layer of neurons

Results

First, compare and consider the study results of the behavioral parameters of patients
and the control group using standard Excel tools and VibraStat program (Minkin,
2019). Figure 2 shows the mean values of behavioral parameters for patients (M1) and
control (M2) group.

The behavioral parameter E7 (energy) has the maximum difference in the groups,
the mean E7 in the control group exceeds the mean E7 in the group of patients by 30%.

Figure 3 shows the standard deviations (SD) of the behavioral parameters for
patient (S1) and control (S2) groups.
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Fig. 2. Mean values of behavioral parameters for patient (M1) and control (M2) groups

Fig. 3. Mean of behavioral parameters standard deviation (SD) for patient (S1)
and control (S2) groups
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The difterence of more than 30% in the groups of patients and the control group has the
standard deviation of six behavioral parameters: E2 (Stress), E5S (Poise), E6 (Charisma),
ES8 (Self-regulation), E11 (Depression) and I (Information efficiency).

Figure 4 shows the standard deviation (RMSD) of the behavioral parameters of the
patient groups (V1) and the control group (V2).

Fig. 4. Mean of behavioral parameters variability for patients (V1) and control (V2) groups

The difference of more than 30% in the groups of patients and the control group
has variability of five behavioral parameters: E2 (Stress), ES (Poise), E6 (Charisma),
E7 (energy), E8 (Self-regulation), and the variability of the Charisma parameter differs
in more than 2 times.

Table 1 shows the results of 12 different experiments to determine the dependence
of the number of errors when sorting the results in groups of patients and the control on
the structure of the neural network and the number of input behavioral parameters fed
to the input layer of neurons.

The results shown in Table 1 show that the number of data parse errors is a complex
function, determined by a set of settings, and cannot be directly reduced by increasing
the input neurons or input parameters.
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Table 1

Dependence of the number of errors number for databases discrimination of patient
and control groups on ANNSs structure and the number of input behavioral parameters
fed to the input layer of neurons at different training times

Accuracy and Errors
N stlﬁ;’c\:lt':ljre of inp'\LlJltJZ]LtJ):r:tities (Wit? . gﬁ%',?:,?,%tté?)e of Nota
T min — 491/566
1] 5x1 36 (P12 x 3) jomin — 290508 | Initially new ANN
69
1 min — 553/566
2 | 10x1 87 (A1F-P4) 18 min — gggggg Initially new ANN
13
1 min —558/566 | | izl new ANN
3 10 x 1 40 (TT Qa'tE ++s/?é)+ A 1§ m:z _ gggggg Z(fa?r: ;\)AS;[Z ngalization
1 min — 549/566
4] 18x1 36 (P12 x 3) jomin — 529/588 | Initially new ANN
1Z min — 553/566
5| 30x1 30 (P10 x 3) jomin — 554588 | Initially new ANN
1? min — 553/566
6| 36x1 36 (P12 x 3) jomin — 393588 | Initially new ANN
T
7| 38x1 38 (P12 + IE) jomin — 354588 | Initially new ANN
o
8| 72x1 36 (P12 x 3) o min— 279508 | Initially new ANN
287
1 min—536/566 | |
oormnt|  om, | SREER |
2 min —554/566 | |
olommnt| o, | SECEER |
519 m!n — 547/566 3 .
daonzns| g, | SR | eseons
? min — 552/566
12 | 40 x 20 x 1 40 (T1-? -SFJF:S'??(; A 18 m:z _ ggg;ggg Initially new ANN
on
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Table 2 shows the significance of the behavioral parameters obtained for the first
layer of neurons in structure 12 (Table 1). The highlighted line shows the maximum
weights of the significance coefficients; they do not differ much for all the given
behavioral parameters.

Table 2

Input coefficients significance of behavioral parameters for the first layer of neurons in ANN
structure 12. The highlighted line shows the maximum weights of significant coefficients
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The relatively small scatter in the significance (200—-500) of most of the behavioral
parameters when sorting the data can be explained by the principle of minimum correlation
used to calculate behavioral parameters in vibraimage technology (Minkin, 2020). A small
number of parameters, including the variability A2 and A3 (significance 9 and 22), are of
minimal significance, which can be replaced by more informative ones in further studies.

Discussion

The results presented in Table 1 for the same settings of the linear ANN with an
increase in the first line of neurons (structures 1 (5 x 1); 4 (18 x 1); 6 (36 x 1); 8 (72 x 1))
show that the number of sorting errors decreases significantly (from 69 to 12 ) only until
the number of input neurons exceeds the number of input parameters. A significant excess
in the number of input neurons (72 by 36 for structure 8) leads to a sharp increase in the
sorting errors from 12 to 287.

The number increase of input behavioral parameters (compare the structures of
networks 2 and 3) in itself does not lead to an increase in the sorting accuracy for
one ANN structure. The number of input parameters 87, the number of errors is 13, and
decrease in the number of input parameters to 40 leads to errors decrease to 7.

The results presented in Table 1 for simple linear ANN with only two layers of
neurons (input and output layers, structures 1-8) show a sufficiently high informative
value of input behavioral parameters for databases discrimination. Therefore, diagnosing
COVID-19, since in the best-case structure 3 give discrimination accuracy close to 99%
with additional normalization of the input parameters.

The preliminary long-term training of the neural network (more than 24 hours) with
incomplete data (variants of network structures 9—11) is inferior in accuracy to the
optimized fast learning of the variant of structure 12, in which the data sorting error is
reduced to zero.

Of course, the presented databases discrimination results can most likely be even
more optimized with an increase in the patient and control group databases, since it is
impossible to further improve the sorting algorithm when an error of 0 is reached in the
last 12 variant of the NN structure and the optimized flow of input behavioral parameters.

The data from the first layer of ANN (Table 2) can be conditionally considered the real
significance of the input parameters, since their significance can change on the hidden
layer of structure 12. However, one should not expect a significant change in significance
for such a simple ANN structure, which was used in this study.

Statistical processing of the results of studies of the behavioral parameters of the groups
of patients and the control, presented in Figures 2—4, also show a high informativity of
behavioral parameters for the diagnosis of COVID-19. There are significant differences in
the average values of behavioral parameters (6 parameters: ES; E6; E7; ES; P14; E differ
by more than 6% between groups), and the threshold of 6% was previously set as a certain
limit of the accuracy of the measured parameters of the vibraimage (Minkin, 2019).

SD and variability (Figures 3 and 4) of the behavioral parameters turned out to be
even more informative for the standard statistical breakdown of the studied data groups,
since the differences in the groups of 6 RMS parameters and 5 variability parameters
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exceeded 30%, and the variability of the E6 parameter differs in groups of patients and
control more than 2 times.

Most of this article is devoted to the processing of mathematical data, but behind each
digit of the behavioral parameters determined by vibraimage technology, there is an objective
symptomatology of the disease. The multiple symptoms of COVID-19 (Struyf et al.,
2020) find unconditional confirmation in human behavioral responses (increased levels of
stress, depression and neuroticism with a decrease in energy, balance, self-regulation and
information efficiency) and in significant temporary instability of behavioral parameters.

These changes in behavioral parameters make it possible to diagnose COVID-19
by analyzing reflex head movements due to the vestibular-emotional reflex. The high
diagnostic information content of human behavioral parameters makes it possible to sort
data on relatively simple structures of the NS, and therefore to diagnose COVID-19 on
simple user devices, personal computers and mobile phones.

In future studies, a significant increase in the size of the patient and control group
databases is required to transfer the obtained accuracy to a random sample of subjects.
The resulting zero error and, accordingly, 100% accuracy, sensitivity, and specificity
when sorting data in the above ANN structures are likely to change somewhat with
a significant increase in databases.

However, we think that the proposed method for diagnosing COVID-19 when
monitoring behavioral parameters using vibraimage technology seems to be quite
promising, since the expected drop in accuracy with an increase in the database can
be compensated for by an increase in accuracy with an increase in the complexity of
the ANN structure and an increase in input behavioral parameters.

In addition, it can be assumed that the proposed method can be universal for the
diagnosis of many, if not any, diseases. The transition from biochemical testing to the
control of informative reflex movements and behavioral parameters is similar to the
transition to green energy compared to fuel, since it is environmentally friendly and does
not require significant costs.

Separate consideration should be given to the work on the effectiveness of vaccination
against COVID-19 study using the developed technology for diagnosing COVID-19
based on behavioral parameters measured by vibraimage technology. Our preliminary
results on several people testing show the appearance of behavioral signs of COVID-19
on 3 days after the first vaccination Sputnik V (Logunov et al., 2021) when no biochemical
methods show significant biochemical changes in the human body. In our opinion, this
indicates the highest sensitivity of reflex micromovements of a human head and the
vestibular-emotional reflex to any pathological processes and insignificant changes in
the physiological state. The set of measured behavioral parameters fixed by Al may be
more informative than traditional medical and biochemical diagnostic methods.

In addition, a separate consideration is necessary for post-covid-19 rehabilitation
processes (Barker-Davies et al., 2020), since the results obtained using the diagnosis of
behavioral parameters by Al and vibraimage technology allow to see the behavioral trace
from COVID-19 after half a year or more after the disease. The COVID-19 diagnostic
method proposed in this publication can be an effective means of monitoring post-covid
rehabilitation processes.
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Conclusion

The studies have shown the significant significance of most of the behavioral parameters
measured by vibraimage technology for the diagnosis of COVID-19. The conducted studies
of various ANN structures allowed us to optimize the set of input behavioral parameters and
minimize the error to zero when sorting out databases of patients with a confirmed diagnosis
of COVID-19 relative to the available control data group.

The set goal of identifying significant behavioral parameters in the diagnosis
of COVID-19 can be considered achieved, since 38 out of 40 used mean behavioral
parameters showed acceptable significance when sorting databases using synthesized ANN
structures. The tasks of optimizing the ANN for sorting out the databases of patient groups
and the control group were completed, and 100% accuracy of COVID-19 diagnostics
was achieved based on the available results of 536 measurements.

Obtained results make possible to use the developed methodology not only for
diagnosing COVID-19, but also for monitoring the effectiveness of vaccination processes
against COVID-19 and post-covid-19 rehabilitation of patients.
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Abstract: Measuring of human behavioral parameters based on vibraimage technology for
medicine applications are considered, including: diagnostics of COVID-19, monitoring the
effectiveness of vaccination against COVID-19 and post-covid-19 rehabilitation. Variants of artificial
neural networks (ANNS) training are given, depending on medical diagnostics tasks. The possibility
of COVID-19 diagnosis at the stage of disease start and end using behavioral parameters has
been shown. Monitoring of vaccination effectiveness against COVID-19 by measurable behavioral
parameters is given. The possibility of post-covid-19 state control using behavioral parameters has
been shown. The analysis of behavioral characteristics advantages over traditional biochemical and
biophysical methods in medical diagnosis and disease treatment monitoring was done.
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Introduction

Traditionally, humanity has opposed material and spiritual, matter and energy,
considering these concepts opposite. From the point of view of modern physics, mathematics
and information theory, the difference between these concepts is not so great, any object can
have material, energy and information characteristics. The founder of cybernetics, Norbert
Wiener, argued in 1948 “Information is information, not matter or energy. No materialism
which does not admit this can survive at the present day” (Wiener, 1948). Unfortunately,
what was said almost 100 years ago can be repeated now with even greater urgency. Modern
medicine is currently completely focused on the material (and not informational) approach
to disease, diagnosis and treatment methods. Weak attempts to portray digital medicine
as an impartial science, using biophysical, biochemical and behavioral data equally,
only underline this inequality (Alber et al., 2019). Most advances and failures in modern
medicine are based on obtaining material data from biochemical or biophysical analyzes,
including in the diagnosis of COVID-19 (Zhang et al., 2020; Soares et al., 2020; Erdem
& Aydn, 2020; Hussain et al., 2020; Jin et al., 2020; Wynants et al., 2020; Struyf et al.,
2020; Jimenez-Solem et al., 2021). While the behavioral parameters of a person are almost
completely ignored by modern medicine, although they are the basis for the diagnosis of
any disease, the first classic question of a doctor to a patient is — what are you complaining
about? Few of the patients complain about biochemical tests (sugar, cholesterol, etc.).
Biochemical changes in the body are mostly secondary, it is the behavioral characteristics
that are primary, for example, fatigue, headache, nausea, cough — the so-called symptoms of
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the disease. However, symptoms are the same behavioral parameters having deviation from
the norm if the norm is correctly defined and the behavioral parameters are measured by
a physical method. Such method of behavioral parameters measuring offered by vibraimage
technology (Minkin, 2020), determining various psychophysiological parameters when
measuring reflex micromovements of a head.

Human vestibular system autonomously supports a head in an upright state with the
help of constant contraction of the cervical muscles, and any pathological processes
make changes in the work of the vestibular system. This phenomenon called vestibular-
emotional reflex (Minkin & Nikolaenko, 2008; Minkin, 2020), since emotional states also
affect the parameters of micromovement of the head, for example, an aggressive state
increases the frequency of reflex micromovements (Lorenz, 1963). A person is always
under the influence of many different external factors (physical, chemical, biological,
emotional, informational and others), which bring or do not remove the physiological
systems of a person from an equilibrium state. The functioning of physiological systems
is based on a variety of feedbacks, the regulation of equilibrium (biological, physical,
chemical) in the body is provided in various terminology by homeostasis (Cannon, 1932),
allostasis (McEwen, 2000), homeokinesis (Halberg, 1969; Minkin & Blank, 2019; 2021)
or interoception (Chernigovsky, 1985; Petzschner et al., 2021), depending on the choice
of a model for achieving equilibrium. A simplified equilibrium state regulation model
(regulation of the internal environment) shown in a variety of publications, from textbooks
to scientific articles, on modeling physiological processes (Selye, 2013; Novoseltsev, 1978;
McEwen, 2000). We do not consider necessary to complicate the structural diagram of the
effects on a person, because it is the detail of the presentation, in my opinion, that hinders
the understanding of the general principles of health or disease. External influences lead to
changes inside the body. Body defense mechanisms (as immunity) coordinate reversible
of changes; they determine the correctness of treatment, which is also an external effect.

Figure 1 shows a generalized block diagram of the material and informational impact
on a person in the process of treating an arbitrary disease. Biometric standards (GOST
ISO/IEC 2382-37-2016) divide all measurable characteristics of a person into biological
(material) and behavioral (informational), therefore we will adhere to this standard
terminology, including for medical diagnostics, since medical research methods and
analyzes underlying medical diagnostics should be considered as separate area obtaining
biometric characteristics of a person.

On Figure 1, the patient is presented in the form of physiological systems and blocks
having control signals (interoception), and each element of such a scheme has a two-way
communication with any other element of the system. It follows from the above diagram
that any change in an arbitrary block leads to certain changes in all other elements of
the system. Consequently, any disease leaves its unique imprint on the functioning of
each physiological system and, for example, control of the vestibular system, could be
sufficient for the diagnosis of an arbitrary disease.

The purpose of this work is to compare various methods of analyzing medical (material
and information) data during a disease and study the possibility of behavioral parameters
using for medical diagnostics of a disease, control treatment process, rehabilitation process
monitoring and assessing the effectiveness of COVID-19 vaccination by vibraimage
technology and ANN learning.
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Fig. 1. Structural diagram of material and informational impact on a person in the process
of treating an arbitrary disease. N1-Nn — physiological systems and different levels of
exchange of control signals in the human body

Materials and Methods

The method for measuring 40 behavioral parameters is based on vibraimage
technology (Minkin, 2007; 2020; Akimov & Minkin, 2021), is also used for medical
diagnostics (Blank et al., 2012; Minkin & Bobrov; 2020) and more effective by using
trained ANNs (Bobrov et al., 2020; Minkin et al., 2020; Akimov & Minkin, 2021).
For capturing information about the micromovements of a human head, Microsoft
LifeCam Studio webcam placed one meter away from a patient, sitting in front of
the webcam for 3 minutes. Webcam was connected to a computer with Intel Core i7
processor, on which VibraHT (Minkin et al., 2020) program is installed, determines
behavioral parameters and health characteristics by analyzing the micromovements of
the human head using a pre-trained ANN. The measurement of patient’s behavioral
parameters was carried out at different periods of the COVID-19 disease, divided
into 4 stages, shown in Table 1, similar to the reaction to a stress factor presented by
Hans Selye (Selye, 2013).

Table 1

Different periods of COVID-19 disease, divided into 4 stages for behavioral parameters
database formation

Disease stage

Incubation period,
days

Active phase of
the disease, days

Recovery process,
days

Rehabilitation
process, (months)

Duration,
days (months)

1-7

14-30

7-30

1-6
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In total, 331 measurements of patient’s behavioral parameters at different stages
of COVID-19 disease were carried out. Similar to the patient group measurements,
331 behavioral measurements were taken for COVID-19-free control (referenced) group.
Total database contained 662 results for measuring behavioral parameters (331 results in
the patient group and 331 results in the control group). To study the behavioral parameters
on COVID-19, ANN learning was done on all 662 measurement database and less
measurement quantity taken for individual stages of the COVID-19 disease study.

Let’s imagine how the proposed method works using the following example. The
patient comes to the doctor and complains about 2481 signs of his poor health. The doctor
says: “OK, now I will examine you.” And in one minute, he quantitatively determines
each of the 2481 signs, comparing them with the norms of various diseases that he has.
This is exactly how trained ANN (Akimov & Minkin, 2021) works with continuous
(5 counts of each parameter per second) measurement of 40 behavioral parameters in
one minute. ANN template files for detecting COVID-19 and diagnosing post-covid-19
symptoms are given on supplementary material to this article.

Diagnosis of COVID-19 by Behavioral Parameters

The principles of COVID-19 early diagnosis using behavioral parameters, and
artificial neural network (ANN) learning, were previously described (Minkin et al., 2020;
Akimov & Minkin, 2021). One of the not less important questions than early diagnosis
of the disease is the question to which there is currently no unambiguous answer —
when does a specific patient who has undergone COVID-19 cease to be infectious
to others (Prakash, 2020)? The presence of a negative PCR test result is unlikely to
indicate that the patient is not contagious, most likely indicates the transition of the
disease to the final phase (Chan et al., 2020). The presence of an increased level of [gM
antibodies also cannot be evidence of the continuation of the infection. The production
of antibodies occurs with a certain inertia, and the time difference between receiving
a negative PCR test and a negative IgM test result in COVID-19 can be several months
(Arevalo-Rodriguez et al., 2020; Liu et al., 2020; Sheikhzadeh et al., 2020). Therefore, in
most cases, the decision to discharge a patient is made by a doctor, based on individual
information, in each specific case. Let us consider case (1) how objectively a decision
can be made by a trained ANN about the end of COVID-19 disease in the presence of
regular measurements of behavioral parameters by the VibraHT program (Minkin &
Bobrov, 2020; Minkin et al., 2020). Patient 1 (male, 41 years old, negative PCR test
received on February 15, 2021, 18 days after the onset of COVID-19 symptoms. The last
positive PCR test received on February 8. Normal body temperature 36.4-36.5°C from
February 10, discharge from the doctor — from February 20).

When entering the data of the behavioral parameters of this patient to ANS processing,
the Al determined the data of the behavioral parameters obtained on February 15, 16, 17
as a disease, and on February 18 and 19 as the absence of COVID-19, i.e. close enough
to the doctor’s discharge. Note that COVID-19 diagnostic program based on behavioral
parameters signs, determined the patient as sick and, probably, capable of infecting others
within three days after a negative PCR test. The measurement data of patient 1 at the end
of COVID-19 disease are shown in Table 2.
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Table 2

COVID-19 diagnostic data during patient recovery (case 1). The HealthTest page
of the VibraHT program

e | Lz | MM | oGOWD | om g
o8 tam | 4900 259 100,00 356
128_22153‘%;,\7/' 60,35 2,47 100,00 36,6
101343 | 3349 1,80 000 3.4
00 dsa7m | 3393 1,53 000 364

>[R] — total correlation between behavioral parameters. £[AM] — conformity of behavioral

parameters to the general pattern. Statistical norms for behavioral parameters indicated in
parentheses. The behavioral signs of COVID-19 are determined by ANN based on 40 input
behavioral parameters and COVID-19 database (662 measurements).

Shown sharp transition from 100% probability of COVID-19 disease in Table 2,
obtained on February 17, to zero probability, obtained on February 18, is most likely
determined by the insufficient size of the database during ANN learning. With larger
training database (higher 2500 measurements), the transition from illness to recovery
should be smoother. It should not be assumed that ANN and Al can be taught to any result,
by arbitrarily forming a database of patients and control at their own discretion. An attempt
made to form a database of behavioral parameters measurements of the patient (1) by the
formal moment of the patient’s discharge from February 20 inevitably gave 2 extra false
positive errors based on the measurement results on February 18 and 19. Database forming
to the moment of negative PCR test, 2 additional false-negative errors inevitably appeared
based on the results of measurements on February 16 and 17. Thus, minimizing ANN
errors when analyzing an already trained database shows a more accurate end of the disease
than traditional biochemical methods of analysis, for example, the result of the PCR test.

Monitoring of Patient’s Behavioral Parameters after Vaccination
against COVID-19 by Sputnik V Vaccine

It was not random given in the first part of this paper Table 1 with various stages
of the disease. ANN training based on the measurements results made in a certain part
of the disease makes the diagnostic program more sensitive to the selected part of the
disease, since the symptoms, and hence the behavioral parameters, change markedly at
different stages of the disease. For example, look monitoring of the behavioral parameters
of patient 2 (woman 39 years old, the first vaccination with the Sputnik V vaccine was
made on February 12, 2021). Monitoring after the first vaccination with the Sputnik V
vaccine by standard COVID-19 diagnostic program VibraHT, trained on a full database
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(stage 1-3, 662 measurements) showed changes in behavioral parameters, but did not show
the identification of COVID-19 signs, which, in general, was expected. However, the study
of patient 2 by ANN learned on shortened database (stage 1-2, 520 measurements) without
stage 3 (recovery process) showed a fundamentally different result, shown in Table 3.

Table 3

Measurement data of behavioral parameters during vaccination of a patient (case 2)
with the Sputnik V vaccine

ome | s | Teman | SBENT | on s
122_2;2‘352‘_15 20,69 1,29 0,00 36,6
128_213‘312(;_1,\3;' 21,69 1,89 0,00 36,6
10-52.50 M 24,08 127 99,94 36,4
12??_2522‘3125‘_1& 24,11 2,13 99,99 36,4
125?_232_8127__1,& 20,07 2,59 100,00 37,5
ta 55 a5 | 1978(>200) 1,44 0,00 36,8
12??_2;7"851‘ _1,8' 13,20 (>20,0) 155 0,00 36,6
T3 40 | 1363(200) 161 0,00 378
122_23?5_8226_2& 16,12 (>20,0) 1,36 0,00 36.6
oeoim | 2279 1,01 0,00 36.4
1514030 | 2853 243 0,00 36,5

>[R] — total correlation between behavioral parameters. Z[AM] — conformity of behavioral

parameters to the general pattern. Statistical norms for behavioral parameters are indicated
in parentheses. The behavioral signs of COVID-19 are determined by ANN based on 40 input
behavioral parameters and COVID-19 short database (520 measurements).

The results in Table 3 show that the vaccinated patient (2) indicates behavioral
symptoms of COVID-19 on the third day after vaccination, these symptoms lasting for
3 days. Then there were problems of a general deterioration of the physiological state
lasting 4 days. The patient’s normal psychophysiological state was restored on the 8th day
after the first Sputnik V vaccination according to behavioral parameters measurements.
The patient’s body temperature changed was not so informative and it is difficult to assess
the change in the patient’s condition using it.
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Rehabilitation after lliness. Rehabilitation Problems
of Post-COVID-19 Patients

Rehabilitation after serious diseases is one of the areas of modern medicine for
the patients having a heart attack or stroke. The COVID-19 pandemic revealed such
a wide range of consequences in patients after an illness (Barker-Davies et al., 2020),
which turned out to be quite unexpected for specialists. Physicians traditionally use
biochemical and biophysical methods of analysis to control post-covid-19 changes,
but there is currently no understanding of the patterns of common post-covid-19
symptoms (Barker-Davies et al., 2020; Kabi et al., 2020). In my opinion, this is due
to the fact that biophysical and biochemical methods of analyzing an organism are
aimed at identifying local signs and are focused on identifying a certain physical
quantity or biochemical indicator. While the control of behavioral parameters allows
to assess the totality of many parameters and characterize the psychophysiological
state as a whole.

Consider case 3 (woman, 63 years old, suffered COVID-19 in July 2020), while, after
almost six months, the patient did not return to normal after the illness and complains
of multiple post-covid-19 symptoms, including rapid fatigue, dizziness, pain in heart,
muscles and joints. Testing the patient with standard VibraHT program did not show
signs of COVID-19, while testing the patient with a program with excluded data from the
first and partially the second phase (510 measurements) of the disease showed persistent
symptoms of COVID-19 (Table 4).

Table 4

Measurement data of behavioral parameters during post-ovarian rehabilitation
of a patient (case 3)

Behavioral signs of
2[R], score 2[AM], score ) T,°C
Date (norm >20,0) | (norm <4,0) Cg})’:g lgb;% (norm <37.5)
2020-12-24
10 39 53 M 20,94 4,00 99,99 36,6
2020-12-24
10 45 03 M 24,37 4,09 99,77 36,6
>[R] — total correlation between behavioral parameters. Z[AM] — conformity of behavioral

parameters to the general pattern. Statistical norms for behavioral parameters are indicated
in parentheses. The behavioral signs of COVID-19 are determined by ANN based on 40 input
behavioral parameters and COVID-19 short database (510 measurements).

Note that behavioral parameters measurements results, taken with a break of several
minutes, show similar results, which emphasizes the relative stability of the post-covid-19
state. In addition, for this case, I will give an expanded table of behavioral parameters
measured by the VibraHT program and shown in Figure 2.
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Psychophysiological State Measurement Results
Name Case 3 ID XXX
Gender |G Date 24.12.20 10:48
Age 63 IVi 22,6152
10 Parameter Results
Parameter Min Avg Max Vi Parameter Min Avg Max Vi
R 18,1 25,8577 43,5 15,2 o) 36,3 48,097 56,4 9,5
st 8,9 32,1996 51,7 28,0 e 26,2 35,7864 44,0 10,4
ftiie 17,5 50,5315 69,0 14,4 PR 18,1 30,0934 78,3 54,9
roaad 2,7 5,133 9,6 315 | e 22,0 41,0444 68,2 24,4
e 89 14,2604 25,2 22,5 e 2,0 32,0932 46,8 15,2
i 33,3 40,73 46,9 89 e 50,1 55,89 76,3 6,2
Parameter Chart Emotion distribution Chart
Aggression M V|
Happiness.
Depressio
Neuroticism
Inhibition Balance
R Sellf;. arm @ Positive
egulation :
Energy =] Nega.tlve )
O Physiological
Frequency Histogram Psy variability - Mental basal metabolism
mf 0,827 S 0,550 Psy change rate 32,9-54,2 |Kcal/min | 1,3-2
100,00
1(%)
80,00
60,00
40,00 “
20,00
OMNMOWLMOLW O WeHWeWOWHWONNNTN 0,00 T T IE(kcaI/miIn) ]
QAN ™ AN ONINNOQ NN NN !
D000 ddddNNNNNNOONMHN T I < < 0,00 2,00 4,00 6,00 8,00 10,00
Result [Quality 100% / 6]
Extraversion 55,9292 Stability 79,2555

Fig. 2. Typical pattern of behavioral parameters for a post-covid-19 patient. Measurement
page of VibraHT program
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Pay attention to the Frequency Histogram of Figure 2. This asymmetric distribution
with a low-frequency maximum and extended right side of the frequency distribution
is quite typical for patients with COVID-19 and post-covid-19 disorders. The normal
Gaussian distribution for vibration frequency is standard for a normal psychophysiological
state (Minkin, 2020).

Discussion

The results of behavioral parameters application for medical diagnostics presented in
this article show that behavioral parameters could be more informative for the diagnosis
of severe diseases than the traditionally used biochemical or biophysical analyzes. This
relatively paradoxical claim has a rationale. The behavioral characteristics of a person
are determined by a set of biophysical and biochemical processes occurring in the human
body. Each specific biochemical or biophysical analysis determines with some accuracy
only one component from the general psychophysiological state of a person, even if it is
very important for diagnosing a disease, for example, the concentration of COVID-19
viruses in PCR analysis. However, the human body is an extremely complex system
(Tamar, 1972; Novoseltsev, 1979; McEwen, 2000; Cacioppo et al., 2007) with many
feedbacks that determine the body’s immune and other capabilities to fight any infection
or pathology. Therefore, attempts to diagnose and control the disease by separately taken
point values of material parameters are inferior in informativeness to the control of
behavioral parameters, covering the interaction of all physiological systems and human
metabolic processes. Modern information technologies, sharpened on the processing of big
data, are more suitable for the diagnosis of complex diseases, since each person is a direct
bearer of a huge number of information and energy connections and dependencies. The
number of physiological and informational processes occurring in the human body every
second exceeds the capacity of modern processors, and the processing of point information
that biochemical and biophysical analyzes can give cannot provide accurate information
about the norm and pathology in the case of complex diseases. This explains the fact that,
more than a year after the start of the pandemic, the entire medical community cannot
give a definite answer to many questions related to COVID-19 (Weston & Frieman,
2020; Maggi et al., 2020). At present, it is impossible to confidently predict the resistance
of a particular person to infection with COVID-19 (Verity et al., 2020), the severity of
COVID-19 for a particular person, and to determine the means of rehabilitation after the
COVID-19. Those statistics (Verity et al., 2020; Wu et al., 2020), which are obtained on
the risk factors for COVID-19 severity (gender, weight, chronic diseases), also cannot
be attributed to biophysical or biochemical test results and this is hardly a coincidence.

The progress of modern science and technology is not accidentally associated with the
processing and transmission of large amounts of data, but for some reason, in the minds of
society, the processing of big data is primarily associated with the receipt of information
from a multitude of people or other information objects. While every person is constantly
processing and transmitting huge amounts of data, and on this principle vibraimage
technology was developed. Vibraimage system processes more than 30 MB of information
every second (3 minutes of measurement is about 5.4 Gb of information) and transforms
this big data stream in a limited number (currently 40) behavioral parameters. Then Al
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embedded in the VibraHT program determines 2481 values of the significance coefficients
between 40 behavioral parameters and compares them with a template determined from the
database of a specific disease. Moreover, 1-3 minutes of measuring behavioral parameters
is not a limit for the diagnosis of COVID-19 or another disease. Diagnosis of a disease
can be carried out in real time, since the process of comparing behavioral parameters with
a disease template is carried out in a fraction of a second, and a few seconds are enough
for contactless measurement of a person’s behavioral parameters (Minkin, 2020).

This approach makes possible to measure behavioral parameters that are inextricably
linked with the functioning of all physiological systems of a person, and therefore
objectively characterize minor and significant changes in a human body. That is why,
achieved in terms of behavioral parameters, 99% accuracy of databases discrimination of
patients with COVID-19 and control group (Minkin et al., 2020) exceeds the accuracy of
diagnostics using biomedical PCR methods and IgM-IgG antibodies (Bastos et al., 2020).

Behavioral parameters represent a generalization of biophysical and biochemical
material processes, behavioral information seems to be immaterial, but it is based on
material biological, physical and chemical processes. Sigmund Freud wrote that a person
does not have random movements and slips (Freud, 1900). Ivan Sechenov said that every
thought (which he regarded as material process) has a muscular manifestation (Sechenov,
1863). Charles Darwin emphasized the informativeness of reflex movements in the
formation of a person’s emotional state (Darwin, 1872). Unfortunately, the systematic
approach and understanding of the behavioral parameters significance of the 19th century
was replaced by narrowly specialized material approaches of the 21st century. Therefore,
until modern society revises the clearly discriminatory approach to such small use of
behavioral parameters in medicine and, above all, for medical diagnostics (Wynants,
2020; Arevalo-Rodriguez, 2020), it is difficult to expect rapid significant successes
in the fight against the COVID-19 pandemic and other complex diseases, including
new viral infections. For hundreds of material (biophysical and biochemical) methods
publications for COVID-19 diagnosis, also using ANN and Al technologies (Wynants,
2020; Hussain et al., 2020), were developed only 2 diagnostic methods based on behavioral
parameters (Laguarta et al., 2020 ; Minkin et al., 2020). In my opinion, this inequality
is primarily determined by the existing distrust of the modern medical community in
information technologies for processing big data, which are not associated with the
material causes of diseases. However, a non-obvious connection does not mean its absence.

This article was written a year after the WHO recognized the COVID-19 epidemic
as a pandemic (Tedros, 2020) and more than a year after the decoding of the COVID-19
virus genome (Chen et al., 2020). Therefore, the decoding of COVID-19 virus genome on
the molecular-genetic level could not stop the pandemic, which is going according to its
natural law, mortality from the disease remains approximately at the same level as at the
beginning of the epidemic (Woolf et al., 2021). Only measures known since the Middle
Ages, such as strict quarantine and disinfection, have a noticeable effect on the spread
of infection, while ongoing vaccination has not yet significantly affected the spread of
COVID-19 and many experts express doubts about its effectiveness (Kim et al., 2021).
Medicine needs modern methods of dealing with new infectious diseases, and only an
integrated approach (prevention, diagnosis, treatment, vaccination) can be effective in
the treatment of complex diseases (Ghebreyesus & Leyen, 2020).
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Conclusion

Perhaps some readers will pay attention to the insufficiently complete disclosure of
each specific case of disease diagnosis, the effectiveness of vaccination or post-ovarian
rehabilitation given in this article. Of course, each of the above cases is worthy of
a more detailed description. However, we deliberately shift the focus from each specific
medical case to a general approach to the need to use behavioral parameters for medical
diagnostics. The proposed approach does not negate the existing material and traditional
biochemical and biophysical analyzes, which successfully solve many problems and help
in the diagnosis of most diseases. Moreover, they are necessary for the initial setup and
training of the ANN and AI with behavioral parameters data. However, if we evaluate
the costs of going biochemical analyzes, the time of obtaining the result, the accuracy
of diagnostics, the environmental friendliness of the production of drugs, it turns out
that medical diagnostics in terms of behavioral parameters significantly surpasses all
known biochemical and biophysical methods of analysis. Indeed, none of the existing
methods of biochemical or biophysical diagnostics of COVID-19 can provide an answer
to such essentially different issues of early diagnosis of the disease, monitoring the
effectiveness of vaccination and post-covid-19 rehabilitation. The definition of such
different pathologies using a set of measured behavioral parameters cannot be random. It
shows the highest informativeness of behavioral parameters for detecting any pathology
or any disease, since COVID-19, from the point of view of information theory, is no
different from other diseases. Each disease carries its own signs or has its own material
(physical, chemical, biological) imprint, which is reflected in its symptoms, and therefore
behavioral parameters. Al and ANN find this unique imprint by simply sorting through
the dependencies between behavioral parameters, almost as intuitively as a dog smells
a specific smell from COVID-19 patients (Jendrny et al., 2020).

It is difficult to imagine how much effort, material resources and research are spent on
the preparation of covid passports and other means of disease control, which are relevant
only at the time of issue. No one can 100% guarantee that a tested or vaccinated person
will not become infected the next minute after receiving a health passport. Instead, it is
advisable to carry out operational control (1-3 minutes or less) COVID-19 at borders,
airports, public events using ordinary computers or even mobile phones. Solving any
problem in real time is always better than being late in answering an emerging challenge.

The proposed transition to behavioral parameters measurement for medical diagnosis
of any disease will require a huge amount of research to confirm the declared results,
but if successful, humanity can get its hands on a much more effective and low-cost
diagnostic method that has no analogues in terms of its range of application. The
possibility of remote, contactless, fast and cheap diagnosis of any disease deserves any
investment. Perhaps in 50 years, any contact biochemical analysis and diagnosis such as
blood sampling or contact with the nasopharynx will be perceived approximately in the
same way as today we perceive treatment with bloodletting or mercury (Yanin, 2000),
which were used by official medicine from the 16th to the 20th century. To do this, it
is necessary to review the existing ethical restrictions on the transfer and processing of
non-personalized medical information, of course it is not a simple way.
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The rapid development of biometric technologies was facilitated by open competitions
for the processing of standard databases of biometric data (fingerprints, faces), held by
public and private companies and allowing to select the most effective identification
algorithms (https://www.nist.gov/biometrics). The creation of open databases of
behavioral parameters, which has already begun (Minkin, 2020), should be accompanied
by linking traditional medical analyzes with a confirmed diagnosis of unnamed patients
to the same open databases. This approach will allow parallelizing the efforts of different
teams and achieving the solution of many problems in the shortest possible time and with
transparently proven efficiency.

Supplementary material

The ANN calculation files for detecting COVID-19 and diagnosing post-covid-19 symptoms
given at https://psymaker.com/downloads/Covid ANN.zip
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Abstract: We focused on a non-contact type stress diagnosis system that mainly analyzes videos
and examined its effectiveness. In the analysis, the subject was watched a video with sound and
measured the change in stress level when watching a relaxing video and when watching a stressful
video for 30 times. The results of the analysis suggest that the non-contact stress diagnosis system is
capable of detecting stress conditions from images. However, the analysis in this paper is based on
a very small sample of one subject.
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1. Introduction

There are several methods of measuring stress, which can be broadly classified into
subjective evaluation methods that directly question the subject’s way of thinking and
feeling, and physiological evaluation methods that measure the subject’s biological
responses. Physiological evaluation methods include those that measure endocrine changes
in the subject’s body and those that measure autonomic nervous system activity. One of the
author’s series of researches is to conduct remote stress diagnosis of employees in remote
work. In this paper, a system that uses Vibraimage technology to measure autonomic
nervous system activity is used as a candidate system for remote stress diagnosis. In
the analysis, we watched a video with sound and measured the change in stress level
when watching a relaxing video and when watching a stressful video. In this paper, we
prioritized the performance evaluation of stress measurement and conducted 30 repeated
measurements on one subject. The results of the analysis suggest that the non-contact stress
diagnosis system used in this paper is capable of detecting stress conditions from movies.
However, the limitation of this paper’s argument is that it is based on a very small sample
of one subject, so further experiments are needed to generalize and discuss the results.

2. Definition of Stress in This Paper

In psychology, rapidly changing characteristics are defined as “emotions” (Ekman,
1999), while slowly changing characteristics are defined as “personality or psychological
type” (Jung, 2016; Spielberger et al., 1983). In terms of mental health, when the impact
of a stressor is long-term or strong, it can be a factor that causes a change in personality
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or psychological type, for example, depression. The purpose of this paper is to identify
the changes that occur when the impact of a stressor is short-term and limited to an
emotional transformation, before a change in personality or psychological type occurs.
Although mental and physical stressors are commonly cited as stressors, this paper will
focus on mental stress.

3. Direction and Methodology of the Analysis

3.1. Experimental Sequence

Figure 1 shows the experimental sequence. The stressor was selected based on
Nakano and Yamaguchi’s (Yamaguchi et al., 2007) evaluation of the performance of
existing contact-type stress diagnosis systems, which showed a high response in the
mental stress condition IV, “When a mental stressor is given and is considered to be
an unpleasant stress condition (distress). viewing” was selected. In the experimental
sequence, we measured the change in stress level between the relaxed and stressed
video viewing.

Fig. 1. Experimental sequence of stress measurement by video viewing

The application time of each stressor in the experimental sequence is 5 minutes based
on Nakano and Yamaguchi (Yamaguchi et al., 2007), and consists of five sub-sequences:
“No video (Sequence 0)” to understand the state before measurement, followed by
“Relaxation video (Sequence 1)”, “Stress video (Sequence 2)”, followed by the relaxation
video (Sequence 3), and finally the relaxation video (Sequence 4). It is assumed that
audio is included in the video. The stress measurement is performed in two steps in each
sequence: first, the non-contact type measurement is started one minute after the start of
the sequence and completed three minutes later, and then the contact type measurement
is started 15 seconds after the start of the sequence and completed 30 seconds after the
start of the sequence.

In order to prevent operational differences in repeated measurements, the experimental
sequence was created in advance as a single movie. In the experimental sequence, the
explanation of the next step was superimposed 5 seconds before the next step in order to
prevent the subject from lagging behind. In addition, ten different experimental sequences
were prepared and randomly selected by a random function in Microsoft Excel. The
relaxation videos are all the same, while the stress videos are 10 individual ones. The
videos and audio were copyright free.
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Since non-contact biomarkers are the target of measurement, it is considered necessary
to verify the accuracy of the measurement using statistical methods. Therefore, the
number of measurements should be increased and the variation of the measurement
data should be evaluated together. A biomarker is an index that quantifies the biological
response of a person by reading the concentration of biochemical substances contained
in biological samples such as blood and urine (Yamaguchi et al., 2007).

3.2. Methods for Measuring Autonomic Nervous System Activity

As a method to measure autonomic nervous system activity, we used Vibra-Health
Version 10.2 from Elsys, which uses Vibraimage technology. Vibraimage technology
measures movement by a kind of reflex action called the “Vestibular-Emotional Reflex”
(Minkin & Nikolaenko, 2008). The vertical position of a person’s head is maintained by
the continuous reflex action of the cervical muscles under the control of the vestibular
system in the presence of the Earth’s gravity. The Vibraimage technology measures the
minute movements of the head and eyes. Figure 2 shows an example of the Vibra-Health
measurement screen.

In psychology, it is customary to divide emotions into positive, negative, neutral,
or physiological types (Russel, 1980; Scherer, 2005). In this paper, we aim to measure
negative emotions; in Vibra-Health, the parameter groups of negative traits are
Aggression, Stress, Tension (Anxiety), and Suspect (Suspicious). For these parameter
groups, changes in the direction of decreasing parameter values from the statistical center
characterize improvements in mental physiological status. Table 1 shows the parameter
groups of negative characteristics of Vibra-Health.

Fig. 2. Vibra-Health measurement screen.
Note: The measurement was performed for 3 minutes in fixed contour mode
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Table 1
Parameters of Vibra-Health

Emotional Variable Emotion or
Type Parameters name Personality

Aggression x1 Emotion Lorenz’s definition of «Aggression» (Lorenz, 1963)
Canadian endocrinologist Selye’s definition

Description

. Stress x2 Emotion (Selye, 1936)
egative Tension . " L .
(Anxiety) x3 Emotion Moretti’s definition (Moretti et al., 2013)
Suspect A person who is potentially dangerous on

(Suspicious) x4 Emotion psychophysiological tests (Minkin, Tseluyko, 2014)

Defined by the author based on Minkin & Nikolaenko, 2008.

Table2
Binomial logistics regression analysis of subject A
Regression type Binomial Logistics Regression
Number of measurements 30
Variable selection Single
Dependent variable (y1) Video Type (0: Relax, 1: Stress)
Aggression  (x1) -
Negai Stress (x2) -
€galivé  Tension (x3)  35.991 (0.991)
Suspect (x4) -
<Constant> 14.677(9.144)
AIC 14.748

***p =0.00, **p < 0.01, *p < 0.05, .p < 0.10
Stress: Watching stressing video and audio
Relax: Watching relaxing video and audio, or watching nothing at all

Curve (1/(1+exp (—(35.991*x+14.677)))

Video Type (0: Relax, 1: Stress)

Tension(x3)
Fig. 3. Residual plot
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4. Analysis Results and Evaluation

4.1. Measurement data

The measurement data is the result of repeated measurements of one subject, A.
Subject A is a male in his 50’s. Measurements were taken on December 13, 2020,
8:00-14:00. Each measurement was performed intermittently with a break in between.
The test sequence consisted of 5 sub-sequences, so we obtained 30 analysis data for
subject A.

4.2. Evaluation by Binomial Logistics Regression Analysis

The measurement results were subjected to binomial logistics regression analysis
to verify whether the stress state was detected in the four parameters of negative
emotions. The results of the analysis showed that Tension was significant at
a significance probability of 10%. Table 3 shows the results of the binomial logistics
regression analysis. Table 3 shows the results of the binomial logistics regression
analysis. However, the explanatory power was weak because the constant was not
significant at 10% significance probability. Figure 2 shows the residual plot of
the binomial logistics regression analysis. Figure 3 shows the residual plot of the
binomial logistics regression analysis, showing the possibility of misjudgment when
Tension (%3) is between —0.6 and —0.2.

Table 3
Factor analysis of subject A
Varimax / Promax Promax
Factor Load
Factor names and evaluation items h2 u2 com
ML1 ML2

Aggression (x1) 0.640 -0.170 0.320 0.680 1.100

Stress (x2) 0.480 -0.200 0.390 0.610 1.300
Negative

Tension (x3) | —0.130 0.810 0.550 0.450 1.100

Suspect (x4) 0.650 0.450 0.940 0.060 1.800
SS loadings 1.180 1.020
Proportion Var 0.300 0.260 With factor correlations of
Cumulative Var 0.300 0.550 _ ML ML2
Proportion Explained 0.540 0.460 mt; (1)228 ?ggg
Cumulative Proportion 0.540 1.000

h2: Commonality, u2: Uniqueness, com: Complexity
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Factor loadings for the 2nd principal component

Factor loadings for the 1st principal component

Fig. 4. Results of SVM analysis.
Note: Triangle watch stress video and audio

4.3. Factor Analysis and Evaluation with Support Vector Machines (SVM)

Factor analysis and support vector machine (SVM) analysis were applied to the
measurement results to verify whether the stress state was detected. First, the four
parameters of negative emotions were dimensionally compressed into two factors (two
dimensions) by factor analysis. Table 3 shows the results of the factor analysis. In the
factor analysis, we analyzed the Promax rotation. The cumulative contribution ratio was
0.550. The “psych” package of the statistical analysis software R was used to calculate
the factor analysis.

Next, the results of the Promax rotation were analyzed using a support vector machine.
In Figure 4, the vertical axis shows the overall stress level and the horizontal axis shows
the overall relaxation state. In Figure 4, the vertical axis shows the overall stress level
and the horizontal axis shows the overall relaxed state. The red area (top left) shows
the stress state and the blue area (bottom center) shows the relaxed state. The triangles
indicate that the subject watched the stress video. The circles indicate that the subject did
not watch the stress video (i. e., watched the relaxation video or did not watch anything).
The results of the analysis suggest that Vibra-Health was able to detect the stress and
relaxation states in subject A. The “kernlab” package of the statistical analysis software
R was used for the analysis using support vector machines.
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As a result of the verification, the misjudgment rate was 0.033 <—(30 —29)/30.
Table 4 shows the results of the misjudgment test of the SVM model.

Table 4
Results of misjudgment tests with SVM model
Predicted value
ltems Total
Stress Relax
Stress 5 1 6
Real value

Relax 0 24 24

Total 5 25 30

Stress: Watching stressing video and audio
Relax: Watching relaxing video and audio, or watching nothing at all

5. Discussion and Summary

In the analysis of this paper, we focused on a non-contact type stress diagnosis
system that mainly analyzes videos and examined its effectiveness. In the experiment,
30 measurements were conducted on one subject. The results of the analysis suggest
that the non-contact stress diagnosis system is capable of detecting stress conditions
from images. However, the analysis in this paper is based on a very small sample of one
subject. The limitations of this paper’s argument are that it is difficult to generalize and
discuss the results of this study. In the future, as further empirical research progresses,
it is expected that generalizable verification will become possible.

There are five directions for future research. In this experiment, we were able to
capture the tendency for Tension to change mainly in the four parameters of negative
emotion. In the future, we may study the experimental method to change the other three
parameters. Next, we may increase the number of subjects by controlling for age group,
gender, and sleep duration, and proceed with verification of individual differences and
differences in physical condition. In addition, the test sequence may be reviewed and
improved to prevent subjects from becoming accustomed to repeated measurements and
to prevent them from becoming less active, so that accurate measurements can be made
repeatedly. Then, the accuracy of each parameter may be individually verified. Finally,
we will conduct applied research to expand the possibilities of using the non-contact
type stress diagnosis system.
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Abstract: Paper-based multiple intelligences scales were often used to explore the learners’
superior intelligences, however, a large amount of question might spend a lot of time and generate
cognitive-loading for learners. It would cause instability in the evaluation results. This study was
based on the VibraMI system structure, we integrated the Vibraimage technology and the theory of
Multiple Intelligences and Successful Intelligence to develop the VibraMI93 real-time assessment
system to investigate high school students” multiple intelligences. By using the Chinese version of
Multiple Intelligences Developmental Assessment Scales (CMIDAS-C) as criterion, the M193 scales
showed good reliability and validities in multiple dimensions. A correlation analysis was concluded
to evaluate the MI193 scales. The results suggest that the report of the VibraM193 real-time assessment
system be able to provide an adaptive learning foundation for learners promptly and precisely with
theories and technologies.

Keywords: multiple intelligences; successful intelligence; vibraimage; adaptive learning.

Introduction

Educational researchers have put forward many different interpretations on human
intelligences. Gardner’s theory of multiple intelligences (Gardner, 1983; Gardner, 1993;
Gardner, 2006) and Sternberg’s triarchic theory of intelligence (Sternberg, 1988) are
the most classic conceptions in the contemporary. They both believe that the traditional
intelligence tests are only related to academic achievement, it cannot directly predict the
achievement of future career or life satisfaction. Gardner and Sternberg are looking for
useful intelligences in real life (WuTien Wu, 1997). Wu (WuTien Wu, 2008) also believes
that academic intelligence does not necessarily lead to final success in real life. Creating
intelligence and practical intelligence might be more influence the success or failure of
future careers. Gardner proposed a total of nine intelligences in his academic research.
In Successful Intelligence (Sternberg, 1996), Sternberg put forward the conceptions of
successful intelligences, pointing out that successful intelligence is the combination
of Analytical intelligence, Creative intelligence and Practical intelligence. Gardner’s
theory of multiple intelligences emphasizes the “content and performance results” of
intelligences, compare with it, Sternberg’s theory of successful intelligences embodies
the “thinking, process and operation” of intelligences. The blend of the two theories
would be a relatively complete description of human intelligence.

Wu (WuTien Wu, 2003) explained that “Although the Multiple Intelligences and
the Successful Intelligence are different from the perspective of the contents and the

https://doi.org/10.25696/ELSYS.VC4.EN.09
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functions of intelligence. It not only does not conflict, but it can also be combined in
two directions.” Multiple intelligences emphasize the content and performance results of
intelligence, while success intelligence emphasizes the thinking process and operation of
intelligence. In other words, an intelligent discussion must include these two dimensions
at the same time to be a complete description. Wu analyzed multiple intelligences and
successful intelligence in a two-dimensional cross-sectional analysis. That is, the design
of multiple intelligence questionnaires should refer to the three elements of successful
intelligence. For example, the following is a comparison between Verbal-Linguistic and
three successful intelligences, and the following conclusions can be drawn.

Table 1

The cross-correlation analysis between Verbal-Linguistic Intelligence and Successful
Intelligence theory

Gardner had used the combination of multiple intelligences and successful
intelligence as the theoretical basis, leading scholars from Yale University and
Harvard University to jointly conduct a five-year cooperative research project on
“Practical Intelligence for School” (PIFS). After the post-evaluation, the PIFS
program has achieved excellent results. It has significantly improved pupils’ academic
achievements, increased their enthusiasm for learning, and strengthened their sense
of responsibility for self-education.

Gardner (Gardner, 1983) opposes the classification of human intelligences to
some specific intelligences. Gardner believes that everyone has all intelligences at the
same time, but some intelligences is relatively superior, or of general level, and some
intelligences are relatively weak. Everyone has his own unique intelligence combination,
also known as Multiple Intelligences (MI) patterns. Wu (WuTien Wu, 1997; WuTien Wu,
Maofa Jian, 2010; Daoyu Wu, WuTien Wu, 2010) made a further extension of Gardner’s
research theory and proposes seven types of intelligence patterns: the Academic MI
pattern, the Personal MI pattern, the Existential MI pattern, the Philosophical MI pattern,
the Career MI pattern, the Science MI pattern, and the Arts MI pattern.

The theory of multiple intelligences is a theory based on brain neuroscience that
completely proposes intelligence-related evidence. In a sense, the multiple intelligences
assessment is to evaluate the development of neurons in various areas of cerebral cortex
(Gardner, 1983). Shearer (Shearer, 2018) proves that multiple intelligence assessment is
a measure of the neuron development in various areas of the cerebral cortex in a certain
sense. In 2020, he further published a research report on brain neural networks and
multiple intelligences highly consistent (Shearer, 2020).
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Fig. 1. Multiple intelligence Pattern diagram

The traditional multiple intelligences assessment mostly adopts “self-report scale”,
which is often criticized for the reasons that the assessment time is too long, leading
to boredom and distortion, or the subjects are easy to cheat, leading the results to
deviation. There have appeared a number of researches in neurophysiology devoted to
the analysis of movements of a person’s head, the work of a vestibular apparatus and the
vestibular-ocular reflex (Minkin, 2017). Minkin (Minkin, 2017; Minkin & Myasnikova,
2018; Minkin & Nikolaenko, 2016) developed the Vibraimage technology to measure
the human physiological micro vibration image change model caused by emotional
fluctuations, and the irrepressible psychological and emotional changes of the current
subjects were deduced.

Minkin and Nikolaenko (Minkin & Nikolaenko, 2017) proposed Vibraimage
and Multiple Intelligences which adopted Gardner’s nine intelligences and added in
three intelligences. Vibraimage technology is used to capture conscious answers and
subconscious emotional image fluctuations in the process of subjects answering multiple
intelligence questions. These subconscious fluctuation data will be fed back and corrected
in the final answers to solve the difficult that the traditional “self-report scale” cannot
capture the real psychological state. Due to the acceptance of the three new intelligences
is generally not high in the Chinese education community, this study still uses Gardner’s
9 intelligences as the research subject.
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This study uses the VibraMI93 system developed by Martin Tseng (Martin Tseng,
2020). Nine multiple intelligences and three successful intelligence are used as the design
subjects. At the same time, the intelligence pattern type of the leaner’ is also analyzed
to fully recognize the integrity of intelligence.

The purposes of this study as follows:

1. To establish the reliability and validity of the multiple intelligences scale with few
MI93 items questionnaire. Integrate Gardner’s MI theory and Sternberg’s successful
intelligence theory design topic, make two-dimensional inspection and design of each
of Gardner’s intelligence from analytical intelligence, creative intelligence, and practical
intelligence. Using few questions and better accurate scales can completely and quickly
present the true state of every intelligence.

2. Combining with Vibraimage technology, developed a real-time evaluation VibraMI93
system to provide suggestions for learners’ adaptive learning and future career directions.

Method
Participants

The sample of this study is two classes 59 senior high school students from senior high
schools in Sansia, New Taipei city. The average age is 17 years old.

Instrument

1. Chinese Version of Multiple Intelligences Developmental Assessment Scales
Form-C (CMIDAS-C).

Shearer (Shearer, 1999) developed a self-reported multiple intelligences developmental
assessment scales (MIDAS) questionnaire based on Gardner theory of multiple
intelligences, which has been used and valued by many countries. The Chinese version was
developed and revised by Wu (WuTien Wu, 2008), which Form-C (CMIDAS-C) is suitable
for young people and adults aged 16 or above. The nine intelligences of CMIDAS-C
including nine intelligence. Each intelligence dimension has 14 single choice questions,
a total of 126 questions. The reliability and validity of the scale are good, with medium and
high stability. The internal consistency reliability (o coefficient) ranged from .82 to .93, and
the cross-correlation coefficient of each dimension was low to moderate, which showed
that the subscales had the same function with discriminative validity.

2. MI93 questionnaire and VibraMI93 system Vibraimage has been applied
to MI detection (Minkin & Nikolaenko, 2017). Based on the VibraMI technology,
this study developed the MI93 questionnaire and VibraMI93 system. There are four
questions for each type of intelligence, a total of 36 questions, including 27 questions
about the cross-correlation between multiple Intelligences and successful Intelligence
theory, and 9 questions that refer to and summarize the “individual project reliability”
obtained from the academic research on the “observation variables” of each
intelligence.
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In the research process, six professors and scholars in the field of education were
invited, based on their professional fields and practical experience. We referred to the
research results of “Exploring and Inspiring Children’s Potentials” which published
by the Taiwan Association for the Development of Adaptive Education (Taiwan
Association for the Development of Adaptive Education, 2014), as a benchmark
for MI93 performance evaluation and recommendations. After that, a small-scale
pre-test had been conducted, and then the draft had been finalized for formal test
implementation.

VibraMI93 system real-time output report and explanation

Table 21
Intelligent Ranking, Intelligent Traits and Representative

Calculate the intelligence ranking, the intelligence percentage range is 50—-100%,
the design point is to explore and highlight the user’s superior talent intelligence. This
ranking is only used as the result of the relative comparison of the intelligences of the
subjects. It is meaningless to compare the percentages of certain intelligences with others.
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Table 2-2
MI Patterns Analysis

Human intelligence is multi-faceted, and the complete intelligence of an individual is
formed by different strengths and weaknesses. According to the strengths and weaknesses
of the intelligence combination, the ranking of the seven intelligence patterns was
analyzed, allowing individuals to understand their own strengths in a deeper level.

Table 2-3
Multiple intelligences correspond to the ISCED-F2013

The MI ranking is based on the ISCED-F 2013 standard published by the United
Nations Educational, Scientific and Cultural Organization, as well as the subject
classification of the Ministry of Education of the ROC, for reference to recommended
Universities Departments. (International Standard Classification of Education Fields of
Education and Training, 2013).

Table 2-4
Superior intelligences corresponding to Discipline Cluster and possible career development
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According to the results of Narrow Field, the superior Discipline Cluster are
mapped out according to the strength of the relevance, so as to obtain a suitable career
recommendation report after graduating from the university.

Results

1. Test-retest reliability of MI93 questionnaire.
The kappa value of the first test (T1) and the second test (T2) is .67, which shows
that the M193 questionnaire developed in this study has high reliability.

2. Expert content validity of M193 questionnaire.

Six professors in the field of multiple intelligences and two senior high school teachers
were invited to evaluate the appropriateness of the items after the design of the scale
questionnaire, the M193 questionnaire scale has expert content validity.

3. Criterion-related validity of CMIDAS-C questionnaire and MI93 questionnaire.

The results of correlation analysis show as follows. Table 3 is the correlation table
of the results of the first test. The results of the second test are listed in Table 4. The
criterion — related validity of the two questionnaires were significant in eight dimensions
of multiple intelligences, respectively. The results showed that the MI93 questionnaire
could measure at least eight dimensions of multiple intelligences. However, there was
no significant correlation between musical intelligence might be due to the question
questionnaires and insufficient sample size. The detailed reasons would be further
discussed in the following studying.

Table 3
Test first criterion-related validity of CMIDAS-C questionnaire and MI93
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Table 4

Test second criterion-related validity of CMIDAS-C questionnaire
and MI93 questionnaire

Discussion and conclusion

This study focuses on the development of VibraMI93 real-time evaluation system based
on vibraimage technology, the reliability and validity of MI93 questionnaire between
CMIDAS-C questionnaire and MI93 questionnaire. The results of the first and second
tests showed that there were up to eight dimensions of multiple intelligences between the
CMIDAS-C questionnaire and the MI93 questionnaire respectively, which indicated that
the MI93 questionnaire designed by integrating the theories could be used by the learners
to evaluate their multiple intelligences in these dimensions. By the limitation of limited
participants, the test-retest reliability has reached an ideal state of .67, which proves the
value of this study. The results showed that the MI193 questionnaire could measure at least
eight multiple intelligences.

As for the music intelligence were no significant, it might be due to almost half of
the MIDAS’s questionnaires are focused on the enjoying of music (6/14 questionnaires),
which is regarded as a part of music intelligence. However, in the MI93 questionnaires,
it was focusing on the analytical, creative and practical ability of musical intelligence.
The goal is to identify the correlation between music intelligence and further studies.
There is no direct assessment of the subjects’ interest in music appreciation, leading to
predictable differences between the two.

At the application perspective, the real-time evaluation report produced by VibraMI93
system would be explained by professional lecturers. Learners will be able to understand
their superior intelligence appropriately in a shorter time, and provide suggestions on
their major and career. It should be helpful for learners’ adaptive learning and career. The
future research will expand the diversity of sample size and norm by VibraMI93 system,
and continuously improve the accuracy of it to help learners’ adaptive learning by using
the context of design-based research proposed by Brown (Brown, 1992).
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Abstract: The use of images, sensors and mathematical algorithms can assist in the technical
attribute generation, facilitating of the health status plants diagnosis. Combined with this, the computer
vision provides a non-destructive and non-invasive strategy in the collection of samples and quality-
quantitative analysis of plant propagules, as well as subserving the preservation of plant organs, in
case any kind of physical evidence is needed. With this in mind, the aim of this research was to identify
signs of homeopathies applied to purslane plants (Pilea microphylla (L.) Liebm.), Using computational
algorithms. The work of capturing the images was carried out in the ANIMA-UNISUL’s laboratory.
To assess the plants, based on the images, algorithms from VibaHT software and ImageJ (64-bit Java
1.8.0_172) were used. The images were generated by webcam (online) and ultrahigh dilution (UHD)
applied for 14 days. Two cameras were used: with a “blue” filter to capture the near infrared and
normal ultraviolet filter, both, with precision of 640 x 480 pixels and 1920 x 1280 pixels, respectively.
After capturing the images — (i) before and (ii) after the UHD application — mathematical analyzes
were performed. The number of samples of pots with plants was small (4), but the number of repetitions
of the experiment (20) was sufficient to identify significant differences at the level of 1% of probability
between the images before and after the application of UHD. The algorithms used were also robust to
identify the signs of UHD on the surface of purslane leaves.

Keywords: plants, UHD, microvibration, NIR, NDVI, vibraimage, VibraHT.

Introduction

Image analysis for diagnosis of plant health status is well known (Zanco et al., 2021), and
an area of computing that has a strong influence on this dimension of knowledge is “computer
vision” (Patricio & Rieder, 2021). In this sense, images can be seen as a fundamental part
of the computer vision methodology, improving our level of understanding and automating
the process of human visual learning (Akimov & Minkin, 2020; Chouhan et al., 2021) and
assisting in contactless and non-destructive investigation for plants (Zanco et al., 2021).
On the other hand, ultrahigh dilution (UHD applied to agriculture lacks fast and efficient
methodologies for necessary decisions, which most of the time happens in brief periods
during the management of plants in the field. The application of technologies related to
images contributes and offers a powerful support for these decisions

https://doi.org/10.25696/ELSYS.VC4.EN.10
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The objective of this work was to identify, through laboratory tests, techniques for
collecting images that could respond and to identify, in a short time, the activity of UHD
in plants, as a future possibility for quality control in agrohomeopathic management.

Methods

The study was carried out on the premises of the University of the South of Santa
Catarina, belonging to the Anima Educagio group. During the two-week period, tests
were carried out to identify the condition that best captured measurable images of native
plants in the region. After initial tests, a purslane species, Pilea microphylla (L.) Liebm.,
Belonging to the Urticaceae family (Fig. 1) was chosen.

Font: authors (2021)

Fig. 1. Purslane plants with regular (a) and low (b) photosynthetic activity and respective
NIR (al, bl) and VibraHT (a2, b2) images

In the laboratory a bench was set up with two cameras, one of them generic in low
resolution (640 x 480 pixels), which allowed reaching a minimum pixel of 145 pm
(640 x 480 px), which was modified to generate images, replacing the original lens
filter for another “blue”, purchased at http://publiclab.org. Another camera, Logitech
C270 HD 720p®, was installed at the same resolution, to measure signals in the plant
without the use of filters. The distance between the cameras and the position of the plants
was 30 cm. Also, so that there was no variation in light during the experiment, the images
were generated under artificial lighting, with an LED lamp, measured between 3600
to 4180 lux (Fig. 2), using a Digital Lux Meter LD-200 Instrutherm luxmeter.

The capture and partial analysis of the images was carried out initially with the
VibraHT program (Minkin et al., 2020) provided through a partnership between the
Research Group on Plant Production and Biotechnology (Anima-UNISUL) and the
company Elsys Corp, St. Petersburg, Russia. After the images were generated by
VibraHT, they were transferred to the free software Imagel. The images generated
before and after treatment with UHD were compared. The chosen UHD (Magnetitum)
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was provided by the company Homeopatia Rural (https://nossofoco.eco.br/wp-content/
uploads/2020/05/Cartilha-Homeopatia-Rural-1.pdf) and its main characteristic was the
shape of preparation, according to the Brazilian Homeopathic Pharmacopoeia (2015):
with dilution suctioned in the 250 milesimal (CCLM).

Y =6,22 x 10-5x* - 0,37x + 4144

R?=0,98 b
F=14

p < 0,001

CV.=3,73%

llluminance (lux)

Time (minutes)

Font: authors (2021)

Fig. 2. Behavior of light intensity density (a) measured at the location of the experiment,
emitted by an LED lamp (b) on the analyzed plants. The camera lens (c) formed a 90 degree
angle on the surface of the bench and on the apex of the plants in the pots (d)

To generate the images, purslane plants were placed on the benches and photographed
every 10 seconds for 12 hours. Then, the generated images were collected (“stacked”)
in AVI format (Audio and Video Interlayer file), with 1 frame per second (fps). After
that, the first stage of the analysis was to take the AVI video to read the VibraHT program
that transforms the images into numerical data (Minkin, 2020; Akimov & Minkin, 2020).
The second step was to perform the same analysis of the VibraHT images, but, within the
ImagelJ program, using other numerical algorithms (Zanco et al., 2021).

The experiments were repeated 10 times for each analyzed plant. During this
procedure, the same plant was treated with UHD, more than once, depending on the
duration of the experiment. The repetition took place alternately: one day with treatment
and another day without any treatment, totaling 20 days of experiment.

Results

After analyzing the images referring only to the model generated in VibraHT, without
the participation of a NIR filter, it showed a signal, but with less intensity in the image’s
pixels (Fig. 3).

As the tests were conducted and partial results appeared, the dimension that the model
was able to identify the signs of UHD in plants became evident. A fundamental part of
the experiment was to transform a common camera into another capable of measuring
the near infrared spectrum (near infrared — NIR), as well as, the separate analysis of
the NIR images, all showing the signs of the application of UHD (Fig. 3).



326 Jasper José Zanco, Pedro Boff, Mari Ines Carissimi Boff
T

Fonte: authors (2021)

Fig. 3. Analysis of the application of UHD using the “blue” filter and the analysis with VibraHT,
where two plants were treated: with less photosynthetic activity (a: with UV filter; b: with blue
filter) and greater photosynthetic activity 4.2 (c: with UV filter; c: with blue filter)

Then, the experiments showed results with more significant differences when there
was a combination between the images in the near-infrared (NIR) spectrum and the
VibraHT (Fig. 4), implying in less imaging time.

T2

T2

Font: authors (2021)

Fig. 4. UHD applied to plants using NIR-VibraHT image analysis, with observation
of the T2 parameter, generated by VibraHT
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Discussion

The algorithm processing of VibraHT software was fundamental in the research
carried out by different applications (Minkin, 2020; Minkin et al., 2020; Akimov &
Minkin, 2021), and with that, they managed to differentiate very different situations,
demonstrating microvibrational signals hitherto unheard of for the diagnosis of
COVID-19. This extraordinary result aroused our expectations regarding research with
biophotonics, which guided a partnership with Elsys Corp researchers to use the VibraHT
software in the analysis of plants.

Another fundamental aspect was the use of a blue filter to modify the light input of
the digital camera. Through this change, it was possible to block most of the visible
light in a channel and then use that channel for near infrared light. This favored that the
camera could be used to take simultaneous photos of visible and infrared light — one
in the red channel, the other in the blue channel (discarding the green channel). The
wavelength generated with the use of a blue filter was close to 450 nm, therefore, capable
of measuring some change in the photosynthetic level, since chlorophyll absorbs this
wavelength of light.

In general, the pixel intensity was significantly expressive with the help of the blue
filter associated with VibraHT, as shown in Figures 5 and 6, below.

® UHD — After application
® UHD — Before application

Pixel intensity (px)

Time (hours)

Font: authors (2021)

Fig. 5. Average pixel intensity of the images, referring to 10 repetitions,
before and after the application of homeopathy

When the images were measured separately, as to the ability to show signs of the
application of UHD, using the blue filter or just the normal image from the camera,
the result showed the advantage of combining VibraHT with NIR (Fig. 6), although,
the variables and parameters measured in VibraHT indicate sensitivity to identify the
signs of UHD.
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Fig. 6. Presentation of VibraHT images, with and without the use of a blue filter, before (A)
and after (B — 20 minutes) the application of UHD, using numerical variables generated
in ImageJ®

The wvariables of the image analysis used by VibraHT refer to human
psychophysiological states and, therefore, difficult to be transposed to a plant analysis.
Even so, in Figure 6, there is a trend in which these parameters seem to corroborate the
analysis of pixels used to evaluate the experiment.

Considering also these internal variables generated by VibraHT and without the use
of the NIR filter, there were significant differences in the signs, before and after the
application of UHD, as can be seen in Figure 7, below.

Although the signs of water application and UHD (via leaf) are not well differentiated
through the VibraHT T2 variable (Minkin, 2020), it is possible to see, in Figure 7,
that UHD and its signs in the plant take longer to mitigate its effects than water (control).
This difference is not due to alcohol because in the application water was chosen as the
only vehicle for Magnetitum UHD. Another aspect observed in the evaluation of the
experiments are unexplained variations regarding the measurement period (day or night)
and the prolonged period of the evaluations in which the plants were subjected to water
treatment (control) and UHD.

When UHD and water were compared, using the modified camera with a blue
filter, the VibraHT + NIR images showed little difference in relation to T2 variable,
but were statistically relevant for T7 variable (Fig. 8). This behavior shows the need
to continue the research, in order to understand the other mathematical variables
included in VibraHT.

In Figure 8, the measures of T2 and T7 (Minkin, 2020) are compared, according to
the application of UHD, observed in the VibraHT and NIR images, together.

As seen in Figure 8, the use of the filter camera was more sensitive to the change
signaled by UHD when measured through T7 variable.
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Fig. 7. Presentation of VibraHT® images, with 120 seconds samples, without the use of
a blue filter, before (A) and after (B) the application of UHD. Abbreviations: H = UHD; D1, D2
and D3 = day one, two and three; WAT = water. And the leaked arrows show the moment of

T2
Font: authors (2021)

application of UHD or water

T7

At this specific point in the re-
search, it is important to highlight
that the signs were better differenti-
ated with the use of the T7 variable,
presenting a higher average in rela-
tion to the values obtained in the first
two times evaluated, which did not
happen when using the T2 variable.
In this case, the differences between
the reaction period of the plants and
the application of UHD were sig-
nificant, in the evaluation of the T7
variable.

Fig. 8. Differences between T2 and T7 variables, generated by VibraHT, after the application

of UHD and using a blue filter camera
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Conclusion

The images generated by VibraHT were sufficient to find signs of homeopathies
applied to plants, however the use of the blue filter, enhanced the ability of the imaging
system to recognize the signs. On the other hand, the application of water (control) in the
plants was also noticed in the VibraHT images and, in this case, there was a significant
difference only when the NIR images were analyzed together with the VibraHT images.

The results found in this research are extremely important because they demonstrate
the efficiency of the proposed image analysis technology, in addition to having an
unprecedented component in the measurement of plants in real time. The model awakens
a great potential for the management of plants, in the anticipation of decisions and in the
evolution of non-destructive and non-invasive sampling techniques.

The flexibility of using the computer vision technology developed in VibraHT can
even assist laboratory and agronomic fieldwork using dynamic images from drones,
smartphones or any variety of video capture equipment.
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Abstract: Emotions consider as a subjective experience with physiological activation and external
expression. While several emotions cannot be judged through visual observation or expression
recognition system, which are called “potential emotions”. Analysis and judgment of potential
emotions of militias through vibraimage technology will be helpful for improving management
efficiency and promoting the accuracy of ideological and political work.
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Introduction

Emotions (Fu Xiaolan et al., 2016) are the states accompanying people during the
process of their work, life and study, etc., the expression of which can just present
different personalities of people. For a team, a timely and objective evaluation of the
emotional state of team members will be helpful for the implementation of work plans.
The strengthening of team cohesion and the promotion of a sense of worth among
members; meanwhile, emotional problems of members can also be timely found, thus
concerns and adjustments can be given to ensure that the members gain enough attention
and the sense of participation in their team, so as to improve the cooperative combat
capacity of the team.

Emotions are the basic motivation of organic entities and a group of organized
reactions, which can trigger corresponding reactive modes of a large numbers of body
organs (e.g. face, heart and endocrine system etc.) at the same time (Tomkins, 1962).
Emotions can be divided into subjective experience, external expression and physiological
activation (Izard, 1991). The external expression of emotions is generally called facial
expression, that is, the emotions are expressed through muscular movements at different
parts. Physiological activation refers to the physiological reactions and changes generated
by emotions, which is related to the comprehensive nervous system, e. g. the frontal lobe
cortex, brainstem, central nervous system, autonomic nervous system, secretory system
and somatic nervous system.

Emotions are measured by vibraimage technology (Minkin, 2017; 2020) using
inter-frame difference accumulation in the video images. The vibrational frequency and
amplitude of pixels are calculated through equations and depends on different emotional
states of testee.

https://doi.org/10.25696/ELSYS.VC4.EN.11
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Materials and Methods

Vibraimage technology was adopted to test 61 soldiers and cadres at the armed forces
department of a district, whose age was from 18 to 56, gender or position of them was
not identified in this analysis, and statistical analysis of the data was done after the
test through Excel2016 and Version 25 of SPSS. The psychophysiological testing by
VibraMed program based on vibraimage technology (Minkin, 2020), was adopted for this
test, and the test time was 30 seconds per person. The equipment used includes 2 Lenovo
laptop computers (one has 15-8250U/4GDDR processor, the other 17-8550U/8GDDR,
1 desktop PC (i5-6500/4GDDR), and 3 Microsoft 1080 cameras. Data analysis includes
emotional and psychophysiological parameters: Aggression, Stress, Tension, Balance,
Charm, Energy, Self-Regulation, Inhibition, Neuroticism, Depression and Happiness
(Minkin&Myasnikova, 2018; Minkin, 2020).

Distribution of Emotional Parameters

Distribution of Average Number of Mean and Extreme Value of Each Parameter
given in Table 1.

Table 1
Distribution of Mean and Extreme Values of Emotional Parameters
Name of parameter Minimum Maximum Average rﬁ:ﬁ:r?gz rﬁz\;\/:(airria?n

norm value norm value mean value value value
Aggression 20 50 40.99 19.71 51.65
Stress 20 40 31.70 26.58 37.63
Tension 15 40 30.19 14.45 47.80
Balance 50 100 64.38 48.64 78.32
Charm 40 100 72.49 60.73 79.16
Energy 10 50 23.04 12.74 28.78
Self-Regulation 50 100 67.77 58.42 77.22
Inhibition 10 25 16.74 11.99 25.14
Neuroticism 0 50 28.99 2.09 35.42
Depression 20 50 26.24 17.32 29.80
Happiness 20 100 38.46 25.80 46.86
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It can be known from Table 1 that the average number of mean value of parameters
is within the normal scope. Both the minimum and maximum value of the Aggression
parameter (referring to the mean value of corresponding parameters in the 61 copies of
data) are beyond the normal scope, indicating that the testees are of their professionalism
and a straightforward character. Stress parameters are within the normal scope, indicating
that the average Stress of testees is within a normal scope. Both minimum and maximum
values of Tension are beyond the normal scope, indicating that anxiety or tension
generally exists among the testees. The minimum value of Balance is beyond the normal
scope, indicating that the physical health condition of some testees is not that good,
whose main reasons are dizziness and headache, etc., caused by various diseases. The
levels of Charm, Energy and Self-Regulation are within the normal scope. The maximum
value of Inhibition is beyond the normal scope, indicating the existence of conditions
in which parts of testees inhibit their own thinking and behavior. The minimum value
of Depression is lower than the normal scope, indicating that the depression level of
testees is low, that is, most of them are optimistic without any depressive emotion. The
Happiness level is within the normal scope, indicating that the testees are generally
satisfied with their own environment and state.

Figs 1-1; 1-2 and 1-3 shows data from Table 1 in graph form.
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Fig. 1-1. Comparison between the mean and extreme value of the test mean value

It can be seen from Figure 1-1 that the average number of all test mean values is
within the normal scope.

Under normal conditions, the minimum test value (mean value) should be larger than
the norm value. From the above figure, it can be seen that the minimum test value of
Aggression, Tension, Balance and Depression parameter is lower than the norm value
while at a critical state, thus there is no abnormality.
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Fig. 1-2. Comparison between the test minimum value and the minimum norm value
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Fig. 1-3. Comparison between the mean value of maximum test value and the maximum
norm value
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Under normal conditions, the maximum test value (mean value) should be lower than
the norm value. It can be known from Figure 1-3 that the level of Tension and Aggression
is higher than the norm value, of which Aggression indicates the professionalism of testees,
and that of Tension indicates that parts of the testees have anxiety or tension emotions.

Distribution of the Mean Value of Emotional Parameters in pie chart form shown on
Figure 2-1.

e \inimum norm value for reference e====Test mean value

== \laximum norm value for reference

Aggression
100

Happiness Strees

Depression Tension
2
Neuroticism 2889 Balance
Inhibition Charm
67,
Self-Regulation Energy

Fig. 2-1. Pie chart of emotional parameters

It can be known from Figure 2-1 that the parameters of testees basically evenly
distribute between the maximum and minimum norm value, indicating that there is no
difference with normal people on the aspect of emotional state.

The Number of People Whose Extreme Value is Beyond the Normal Scope for
Reference shown on Figure 3-1.
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Fig. 3-1. Number of people whose extreme value is beyond the normal scope for reference
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It can be known from the above figure that the number of people whose Aggression
level is lower (36 people) and higher (37 people) than the normal reference scope is
basically the same, which takes about 59% of the total number. Parts of the testees have
a straightforward character; seen from the aspect of professionalism, most testees can
rapidly engage in their work based on the deployment of superiors.

The maximum Tension level of 91.8% of testees (56 people) is higher than the maximum
value of normal reference scope, indicating that most of them are anxious on some perspec-
tive, which may be a certain aspect of work, life or emotion, although no anxiety disorder
is formed, they still need to pay attention to having relaxing trainings or appropriate relief.

The minimum value of Depression parameter of 78.69% of testees (48 people) is
lower than that of the normal reference scope, indicating that most testees are optimistic
and open without any depressive state.

The proportion of extreme value of other emotional parameters that are beyond the normal
reference scope is lower than 50%, so that no detailed analysis or explanation will be made.

Comparison of Measurement Scope and Reference Norm of Each Parameter shown
on Figs 4-1 to 4-9.

It can be seen from the above figure that except Aggression and Tension level,
all other parameters are within the normal reference scope for parameters. While the
distribution scope of Aggression and Tension level is larger than the norm scope,
indicating that those 2 emotional parameters are abnormal from the norm, which, from
the perspective of professionalism, also represent that the testees have a swift response
and the professionalism of “always be prepared”.
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Fig. 4-1. Aggression Fig. 4-2. Stress
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Fig. 4-3. Tension Fig. 4-4. Balance
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Fig. 4-5. Charm Fig. 4-6. Energy
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Fig. 4-7. Self-Regulation Fig. 4-8. Inhibition
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Fig. 4-9. Neuroticism

Frequency and Normal Distribution of Measured Value of Each emotional Parameter
shown on Figs. 5.

Explanation: there is a slight skewness to the left in the above figure, that is, the score
of more people is within a high-value region, indicating that their aggressivity level is
generally high, such a distribution indicates the professionalism of the testees.

Explanation: there is a slight skewness to the left in the above figure, that is, the score
of more people is within a high-value region, while there are a few people whose value
is beyond the norm scope, indicating that parts of testees are in a high pressure-bearing
state, while it has not exceeded their bearing scope.

Explanation: the Tension level basically presents a normal distribution, while a small
peak appears at the segment of 20. Reasons for the appearance of such a condition may be
the difference in age, gender or post, that is, parts of the testees have a lower anxiety level.
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Fig. 5-1. Aggression Fig. 5-2. Stress

Fig. 5-3. Tension Fig. 5-4. Balance

Explanation: there is a skewness to the left in the distribution of Balance parameter,
indicating that parts of the testees have a lower sense of balance, which are mainly
headache, dizziness or problems in vestibule caused by blood pressure and cervical
vertebra, etc.

Fig. 5-5. Charm Fig. 5-6. Energy

Explanation: there is a skewness to the left in the distribution of Charm, indicating
that Charm level of some individuals is low.

Explanation: there is a skewness to the right for Energy, that is, the vitality of most
people is in a normal state, while the score of some individuals is higher, indicating that
they are in an active or excitatory state.
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Fig. 5-7. Self-Regulation Fig. 5-8. Inhibition

Explanation: there is a skewness to the left in the distribution of Self-Regulation,
indicating that the self-regulation level of some individuals is low, who are in a certain
emotional state for a long time without being effectively adjusted.

Explanation: there is a skewness to the right in this parameter, indicating that the
inhibitionlevel of some individuals is high, that is, their thinking and behavior are ihibited.

Fig. 5-9. Neuroticism Fig. 5-10. Depression

Explanation: there is a skewness to the right of Neuroticism, indicating that parts of
them are sensitive to the external and their own state.

Explanation: Depression parameter is in a normal distribution, indicating that the
testees have a normal emotion on the whole, few of whom have negative emotions like
discouragement or pessimism, etc.

Fig. 5-11. Happiness Fig. 5-12. Depresssion
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Explanation: there is a skewness to the right for Happiness, indicating that the
Happiness level of most testees is within an average scope, some hope to be better while
others are satisfied with their current state, who have a high happiness level.

Explanation: Depression is basically in a normal distribution, indicating that the sleep
quality of most testees can be guaranteed, parts of them cannot have enough sleep time
or have a low sleep quality, while others have a high score, indicating that they were
nervous or excited when testing.

Distribution of Emotional State Pie Diagram

Emotional state contains data of 3 aspects, namely negativity, positivity and
physiology, of which negativity is the mean value of Aggression, Stress and Tension;
positivity is that of Balance, Charm, Energy and Self-Regulation; and physiology is the
mean value of Inhibition and Neuroticism.

M Vi
38,93%
[_47,89% \

= Positive = Negative = Physiological = Positive = Negative = Physiological

23,28% 4 o 24,41%

28,83% ~N
= 36,67%

Fig. 6. Distribution of emotional states

It can be seen from the comparison of the pie chart of measured value of M and that
of the Vi variability that negative emotions will increase in the later period, which is
from 28.83% to 36.67%. The increase of negative emotions mainly comes from that of
the level of Aggression, Stress or Tension, which is rooted in professionalism on the one
hand, and may also be caused by reasons like work or life.

Comparison of Differences among Parameters,
Emotional Indexes and Different Groups

It can be known from Table 2 that there is a great difference in Aggression level
with normal groups, which is caused by professionalism according to analysis. There
is difference in Charm level with normal groups, which is caused by a higher self-
confidence than ordinary people that is brought by the work and life in armed forces
as well as their identity. The difference in Self-Regulation level is caused by the



Emotions Research of District Militias by Vibraimage Technology 341
T

strict management in group living and work, leading to a limited self-control scope.
The difference in Depression level indicates that they are in an optimistic state living
together, which is higher than the normal scope; and their happiness level is also
higher than the normal level.

Table 2
Inspection of differences in different emotional indexes and parameters n = 61

Name of parameter Mean value gg?;t?gg Mg?rrlgraréue t P
Aggression 40.99 7.08 35.00 6.614 0.000*
Stress 31.70 5.20 32.00 —0.447 0.656
Tension 30.19 6.81 30.00 0.222 0.825
Balance 64.38 7.17 65.00 —0.675 0.502
Charm 72.49 7.01 70.00 2.774 0.007*
Energy 23.04 8.01 25.00 -1.91 0.061
Self-Regulation 67.77 5.54 70.00 -3.145 0.003*
Inhibition 16.74 2.79 17.00 -0.723 0.472
Neuroticism 28.99 10.57 30.00 —-0.749 0.457
Depression 26.24 5.51 30.00 -5.32 0.000*
Happiness 38.46 10.68 35.00 2.531 0.014*

* represents that p < 0.05

Those whose t value is negative represent that they are lower than the norm, and those
whose t value is positive means that they are higher than the norm.

Conclusion

To sum up, due to a more obvious professionalism and a better life experience brought
by their profession and identity, there is a higher value of Aggression, Charm, Happiness
and a lower level of Depression and Self-Regulation compared to the norm. These results
indicate that there is an excellent ideological and political work as well as management
level in this team, which is of a high team cohesion.
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Suggestion: parts of the members have a high Value of Tension, Stress and

Energy, who should have regular or irregular psychological counseling or team
tutorship, or have activities like relaxation training, etc. Regular emotion monitoring
by vibraimage technology could be used for support of psychological consulting of
district militias.

[a—
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Abstract: Objective: To explore the correlation between depression micro-expression and
depression based on vibraimage technology measurement. Method: Sixty-four patients with different
degrees of depression were selected as subjects. Vibraimage technology is used to recognize its
micro-expression. The 10 psychophysiological parameters (PPP) obtained were correlated with
the Zung Self-Rating Depression Scale (SDS) and Zung Self-Rating Anxiety Scale (SAS). The
results provide new evidence for understanding the pathopsychological mechanism of depression.
Result: Vibraimage parameter values calculated by the neural network are consistent with the
detection results of SDS and SAS with the accuracy rate higher than 97%. Conclusion: Vibraimage
technology may have an imperative predictive effect on the occurrence of depression by micro-
expression recognition, with high clinical value. Special thanks to Mr. Akimov from ELSYS Corp,
Russia for the help with ANN computing.
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Introduction

Depressive disorder is one of the most common mental disorders, referring to a type of
mood disorder with significant and lasting depression as the main clinical feature caused
by various reasons. It is accompanied by varying degrees of cognitive and behavioral
changes. Some patients have self-injured, suicidal behaviors, which may even cause death.
Depressive disorder is a chronic mental illness with high incidence, high recurrence rate,
and high disability rate. According to data from the China Mental Health Survey (CMHS)
in 2019, the lifetime prevalence of depression in mainland China is 6.8% (Medical...,
2020). Micro-expressions are very short-lived and uncontrollable expressions leaked
when humans try to suppress or hide their true emotions. As an effective non-verbal
clue, micro-expressions play a crucial role in people’s lives that other language symbols
cannot replace. The duration of micro-expression is very short. Studies have shown
that micro-expression only lasts 1/25 s ~ 1/3 s (Yan et al., 2013). Besides, the micro-
expression motion range is very small, and it will not appear on the upper half of the face
and the lower half of the face at the same time (Porter & Brinke, 2008). Therefore, it is
quite difficult to observe and identify micro-expressions correctly. Although there are
professional training tools (Ekman, 2002), the accuracy of relying on manual recognition
is not high, only 47% in the known reports (Frank et al., 2009). Manual recognition is
limited by professional training and time cost, making its large-scale promotion difficult.

https://doi.org/10.25696/ELSYS.VC4.EN.12
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Therefore, there has been, in recent years, increasing demand for relying on computers
to realize automatic recognition of facial micro-expressions. This study aims to explore
the correlation between the comprehensive parameters of micro-expression recognition
and depression based on vibraimage technology.

1 Materials and Methods

1.1 Research object

64 patients who attended the depression clinic of our hospital from January 2020 to
December 2020 were selected. The inclusion criteria: unlimited sex, aged 14—64, more
than 2 weeks of a consciously depressed state. Exclusion criteria: insomnia caused
by serious physical diseases such as heart, lung, liver, and gallbladder; a history of
allergy to similar drugs; severe suicide, self-harming thoughts or behavior; mental
disorders caused by psychoactive substances; poor compliance such as dementia.
Participants voluntarily participated in the study and signed the informed consent
form of the project, with 64 cases.

1.2 Clinical information

1.2.1 General Demographic Information

Include seven factors: name, gender, date of birth, family history, marital status,
occupation, and highest degree of education.

1.2.2 Psychometric scale

The Zung Self-Rating Depression Scale (SDS) and Zung Self-Rating Anxiety
Scale (SAS), which are commonly used in outpatient clinics and have good reliability
and validity, are selected. The Self-Rating Depression Scale (SDS) and the Self-Rating
Anxiety Scale (SAS) were compiled by Zung in 1965 and 1971. There are 20 items in
each of the two scales, all of which have 4 grades to assess the subjective feelings of
depression and anxiety in patients, respectively.

1.2.3 Evaluation tool

The evaluation tools include 1 PC (i5-6500/4GDDR), 1 camera (Microsoft
1080P/USB camera) with vibraimage software Analysis, Recognition, and Detection
System for Emotions of People in Images Based on Biological Principles (Taiyuan
Kangqi Technology Development Co., Ltd.). Through vibraimage computer
analysis, 10 psychophysiological parameters of aggression, stress, anxiety/tension,
suspiciousness, balance, self-regulation, charm, energy, self-regulation, inhibition,
and neuroticism are obtained.
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1.3 Method

The research took the form of scale evaluation. After a professional psychiatrist diagnosed
the disease and completed the collection of demographic data and clinical related data,
participants fulfilled the Zung Self-Rating Depression Scale (SDS) and Zung Self-Rating
Anxiety Scale (SAS). The 64 subjects were divided into non-anxiety-depression group and
anxiety-depression group. Then, trained professionals performed vibraimage technology tests
on the two groups of subjects. Through vibraimage computer analysis, 10 psychological and
physiological state parameters were obtained. Afterward, the correlation and correspondence
between the vibraimage parameters NN_anx, NN _dep and SAD, SDS were learned using
the vibraimage statistical program and artificial neural network (ANN) standard methods.

2 Results

2.1 Comparison of behavioral parameters between the two groups

The vibraimage statistics program (Minkin, 2020) was used to view the difference
statistics of the behavior parameters of the vibraimage measurement without anxiety-
depression level group (V1) and anxiety-depression level group (V2). The histogram
of the variability of 10 behavioral parameters is illustrated in Figure 1. (V = SD/M,
where M indicates the average of 10 parameters, SD denotes the standard deviation
of 10 parameters, and V represents the variability value of 10 parameters). The histogram
in Figure 1 does not reveal a significant difference between the two test groups.

Fig. 1. Statistics on the variability of 10 behavioral parameters between
the non-anxiety-depression and anxiety-depression group.

Note: T1-T10 are the 10 psychophysiological parameters of aggression, stress, anxiety, suspicious,
balance, self-confidence, vitality, self-regulation, depression, and neuroticism
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In vibraimage technology, variability is more mathematically sensitive than the
measured parameters and is often used to classify the psychological and physiological
differences of the test group (Blank et al., 2012). However, the histogram in Figure 1 did
not present a significant difference between the two test groups. Therefore, simple ANN
(Fig. 2) was developed to distinguish the results measured using SAS and SDS scales
and vibraimage technology.

Out: Anx

Fig. 2. Block diagram of the feedforward ANN based on vibraimage parameters processing
and SAS/SDS data learning

2.2 The correlation between PPP (vibraimage processing)
and SAS after neural ANN learning

The correlation and correspondence between the vibraimage parameters NN_anx,
NN _dep and SAD, SDS were observed using the standard method of neural network
learning (Minkin et al., 2020; Akimov & Minkin, 2021). The neural network learning uses
34 PPP (behavioral) parameters of vibraimage, including 10 M values (Mean for every
of 10 PPP), 10 SD values (standard deviation of 10 PPP), 10 V values (variability value
of 10 PPP), positive emotion value, negative emotion value, physiological value, and the
ratio of positive and negative emotion. After 10 minutes of learning, the neural network
generated a discrimination file with 113 significant coefficients. The neural network
was adopted to determine the correlation between the participants’ NN_anx and SAS
scores. As illustrated from Figure 3, the Pearson correlation coefficient R between
NN_anx and SAS scores is 0.977. Therefore, vibraimage parameter NN _anx has a higher
prediction accuracy for the SAS score.
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Fig. 3. Correlation between NN-anx and SAS scores calculated by neural network

2.3 The correlation between PPP (vibraimage processing)
and SDS after ANN learning

It can be observed from Figure 4 that the Pearson correlation coefficient R between
the NN _dep and the SDS score calculated by the neural network is 0.974, demonstrating
that vibraimage parameter NN_dep has a higher prediction accuracy for SDS scores.

Fig. 4. Correlation between NN_dep and SDS score calculated by neural network
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3 Discussions

Generally, human beings, including all kinds of life, are presented based on many
periodic processes (breathing, pulse, sensory system work) occurring in the body. The
intensity of the physiological process is related to the condition of the organism. When
a person is calm or resting, the heart rate and breathing volume are very small. When
a person is excited or exercising, the breathing and heart rate increase. The characteristics
of various vibration processes depend on two basic parameters: frequency and amplitude.
The frequency and amplitude of the each point of human body movement can be displayed
to reflect a person’s psychological and physiological state. In vibraimage every pixel
reflects the vibration of a subject and includes the spatial and temporal parameters of
the movement. It has been verified that the frequency of a person’s muscle vibration
demonstrates the energy consumed by a person during exercise, as well as his mental
state, mood, and health. Vibraimage technology applies the principle of biological
reflection so called vestibule-emotional reflex. It uses a computer to convert images of
a person’s head-neck movement into a vibraimage showing the amplitude and frequency
of muscle vibration and then adopts a series of algorithms and calculation equations to
derive the person’s emotional index (Minkin, 2017; 2020).

Depression is a common mental illness with low mood, lack of interest and
pleasure as its main clinical features. The lifetime risk of disease is 5%—12% for men
and 10%-25% for women. At present, nearly 10 million people are in depression.
Depression is characterized by recurring episodes and generally has a longer course,
with an average duration of 612 months. It severely affects people’s health, quality
of life, and interpersonal communication, and even causes some people to lose the
ability to work (Huiling, 2010). The development of depression is generally related
to social, environmental, and personal factors while the specific pathogenesis remains
unknown. Currently, there are no specific laboratory tests for depression. The diagnosis
of depression by clinical psychiatrists is mostly based on the diagnostic criteria of
depression, as well as the patient’s or family members’ independent medical history
(symptoms and duration), scale measurement, and the patient’s mental state (APAM,
2015). There are some problems: first, the patient’s self-provided medical history and
self-filled questionnaire are too subjective; second, the experience level of clinicians is
also the reason for misdiagnosis or missed diagnosis when depression is atypical.

In this study, the micro-expression of depressed patients is recognized based on
vibraimage physical measurements. The comprehensive vibraimage parameter values
calculated by the ANN are consistent with the detection results of SDS and SAS, with
an accuracy rate of higher than 97%. However, the sample size of this study is limited.
In future research, the experimental sample size needs to be expanded for further
research and discussion. Hopefully, Al + Vibraimage technology would be used to
further integrate the early recognition, early warning, and treatment technology of
depression, allowing machines or smart devices to replace the simple and repetitive
work of the medical care part (Qinmei et al., 2020). Then, it will provide more
scientific, more convenient, and safer auxiliary examination methods for the prediction
and biological diagnosis of depression.
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Abstract: The reply to the publication of James Wright — Suspect Al: Vibraimage, Emotion
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Introduction

Technical progress in 21century gives possibilities for the development of the
3rd generation of biometric systems aiming identification of human emotions, behavior,
intentions and thoughts. Modern biometrics started from 19 century by manual person
identification of fingerprints and biological parameters (Lombroso, 1859; Henry, 1900)
called the 1st generation of biometric systems (Polonnikov, 2014). In the end of the past
century and now the automatic identification of a person by biological and behavior
characteristics of human (the 2nd generation of biometric systems, by Pollonikov) are
using worldwide in private and government applications (Beslay&Galbally, 2015). Of
course, the opposition to biometric solution was presented in 19 and 20 centuries, but it
could not stop science developments and the distribution of biometric solutions in the
entire world.

Behavior and emotion detection is very popular in different applications now, so the
opposition to this science direction is also great. Opposition to any new science direction
and technology is usual process existing in any science from physics to psychology.
Some people prefer to believe that Earth is flat, other people like to develop new theories
against well known methods. I think that is possible to divide people on developers and
inquisitors, it is standard task for the modern behavior detection science.

Currently vibraimage is one of the most famous behavioral detection technology, so
it attracts attention of several groups of people. Let’s consider the arguments of James
Wright (Wright, 2020) against vibraimage technology and Minkin directly, maybe I will
agree with some points and reply to others that looks important to me.

https://doi.org/10.13140/RG.2.2.14693.01769
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Vibraimage opacity

For me, such statement, placed in the title of the paper, is nonsense.

From vibraimage development start and the first patent publication in
2000 (Minkin&Shtam, 2000) was detail described every using algorithm so everybody
can repeat testing by own software or using test modes of vibraimage programs. All
vibraimage modes are presenting for free testing on Psymaker site (www.psymaker.
com) and thousand users take it for own research. During last 20 years, [ never heard that
somebody received the other result than described in our works for the same testing. Of
course many scientist received new results by vibraimage in own study. In this year was
published next vibraimage monograph (Minkin, 2020) combined all algorithms using for
processing behavior parameters, so now for researches is not necessary to study all works
about vibraimage during 20 years, it is possible to take main knowledge from one latest
book. Maybe James Wright did not read this book before writing his paper, but I repeat
that there are no new algorithms in the last monograph, it only combines old calculation
in one book and gives one approach to behavior analysis. Also last monograph presents
the open access to the database of more than 10000 measurements of emotions (now
updated database includes more than 15000 measurements) presented to database by
different researches. So every scientist even with not large experience in statistics can
test suggested results and provide own research.

In my understanding, vibraimage is one of most open IT technologies now. Of course,
Elsys is private and commerce company and we want to have profits from our activity,
so the prices to vibraimage products for security are high. However, we are presenting
vibraimage systems to research and university teams on non-commerce condition because
the directions of vibraimage applications are unlimited.

Vibraimage technology is not working as behavior
and emotion detector

For me this claim is strange too, because firstly nobody knows what is emotion and
behavior.

It is possible to say that some technology is not working if there are other standard
working technologies in this field. Currently there are different approaches to the same
aims (behavior analysis) by processing of different physiological and behavioral signals
(Broek et al., 2010; Novak et al., 2012; Giannakakis et al., 2019) with less statistics
and less practical application than vibraimage. Maybe some of such technologies have
many publications in high level psychophysiological journals, but the technology
results does not depend of publication place. In addition, I need to correct the link of
Vibraimage publication on Springer given by James Wright with incorrect author name
(Minkin&Nikolaenko, 2008). The most part of modern emotion researches Hinz (Hinz,
2002), Scherer (Scherer, 2005), Ekman (Ekman, 1999) notes that there are no one
acceptable approach in emotion determination and behavior analysis. There are different
approaches to emotion detection and only next study can confirm or reject suggested
technologies. That does not mean that is not necessary to develop behavior detection
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technologies. In Elsys team we are doing program updates every day, week, month etc.
The aim of any researcher in this field is having more accuracy and possibilities in
behavior analysis. I suggested the definition for emotions in the last monograph and we
are working every day for study laws of behavioral detection.

Business shows that not working technology could not live and be developed for
a long time. During past 20 years many companies and technologies declared great
results in behavior detection. The most part of them is dead now. But others technology
having physiological or physical base and correct algorithms are developing and showing
good results on biosignals processing like EEG, ECG, HRV, HR, EMG, EDA, thermal
imaging, facial expression (Giannakakis, 2019). Vibraimage technology measures head
movements. Movements reflects behavior and physiology. Any behavior characteristic
is informative, we are working to prove that head movements give more information
content about person than other physiological characteristics. Maybe vibraimage is not
so good for behavior analysis and Darwin was not right about informativity of reflex
movements. But I does not know the other technology giving so much possibilities in
behavior detection.

Vibraimage technology is working. Suspect Al

This state looks as oxymoron. Vibraimage technology is based on human ideas.
The main concept was suggested by William James “That men are machines” (James,
1893) more than 100 years ago. The ideas of Heraclitus (Russell, 1972), Sechenov
(Sechenov, 1965), Darvin (Darwin, 1872), Pavlov (Pavlov, 1951), Freud (Freud, 1900),
Weiner (Wiener, 1948), Bernstein (Bernstein, 1967), Lorenz (Lorenz, 1963), Halberg
(Halberg,1987), Gardner (Gardner, 2007) were combined by me in different equations for
measurement and processing of psychophysiological parameters, realized by the technical
team. Artificial intelligence is necessary only for realization of human ideas, and claim
that Al is guilty is the same as to blame a hammer for hitting a finger.

Now we are working on COVID-19 detection. Do you think that Al is suspect if it
helps to do covid-19 diagnostic by vibraimage processing with accuracy about 100%?

Only people ideas could be right, suspect or dangerous. Modern Al is only the
realization of human ideas. Men are machines does not mean that machines are men!

Conclusion

The most part of current behavior detection technologies also as vibraimage are
transparent for any checking and realize science approaches to investigated subjects. The
most part of behavior analysis technologies also as vibraimage are measuring physical
understandable values and measurements results are clear.

I agree with James Wright that we do not know how head movement is linked with
emotion changes, also as any other physiological parameter like HR or EEG is linked
with emotions. Vestibulo-emotional reflex is only the name linking physiological and
emotional processes on human body. However, we do not say that we know it. Is not
so necessary to know the process of it using. For user is necessary to know input and
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output interface for operation with the object, like black box in cybernetics. Isaak Newton
did not know anything about gravitation but physical laws discovered by him are study
hundred years.

For correct detection of emotions and psychophysiological characteristic on the current
stage is more important to give clear definition of emotions and psychophysiological
characteristics. The detail inside mechanism of emotion and behavior is very complicated
including many feedbacks (Wiener, 1948; Scherer, 2005) and need to be study on
the next stage of the process. Math definitions based on correlation of emotions,
psychophysiological parameters and conscious parameters were suggested on the last
monograph about vibraimage technology (Minkin, 2020).

The current world situation with hybrid war is very dangerous because different
mental opinions have not objective regulation. Double standards and faked news are
accepted in human life and politics. Scientists need to find the objective rules for human
emotion, behavior and social regulation, like physical laws and it is not fascist approach to
the science, it is only normal approach to human as a physical object accepted in natural
sciences. I think that it is not ethic to use terms fascism in science publication but it is
the reply to James Wright comments.

In my understanding, the ethics of James Wright looks like the Inquisition of the
Middle Ages, the main goal of which is to stop scientific progress. However, this is not
possible.

Famous Russian novelist Anton Chekhov wrote in 1889 year that if in the first act
the gun is placed on the wall it must shoot in the third act. Therefore, if William James
said in 1893 “the man is machine” and in the second act Norbert Wiener developed
cybernetics that means Al will select suspect, normal and judge people in the nearest
future. It is the standard evolution process.

P.S.

I think that it is difficult to ask William James and Norbert Wiener about suspect Al
now, but it is possible to ask Minkin about vibraimage and Al. I am alive and many
mistakes can be avoided by asking the developer directly. Inventor knows details and
problems better than users.
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and using vibraimage technology and systems will take part in the conference. It is supposed to
consider the theory and practice of vibraimage technology and systems application in various fields.

The Chairman of the Organizing Committee of the conference is Viktor Minkin, the inventor
and developer of the vibraimage technology, CEO of Elsys Corp.

The conference will take place at the address: Hotel “Sputnik”, Toreza prospect, 36,
St. Petersburg. Directions: metro station “Ploschad Muzhestva”, trolleybus 13, bus 123 to the
stop Gostinitsa “Sputnik”.

Opening of the conference is on June 24, 2021 (Tuesday) at 10.00 am.

Materials for inclusion in the conference program and publication should be submitted to the
Organizing Committee no later than April 01, 2021. The working languages of the conference
are English and Russian.

Materials should be submitted ready to be published only in electronic form by e-mail at
minkin@elsys.ru with indication in the subject line the IOSC “Modern psychophysiology. The
Vibraimage technology”.

1. The text of the report (not the abstract) of no more than 5 pages of A4 size (210297 mm),
page filling is uniform, hanging lines are undesirable.

2. Information about the authors (text in a separate file): Surname, First name (fully), academic
degree, rank, position, place of work, service, phone number, e-mail address.

Requirements for papers: the text of the report can be in any editor, preference is given to MS
Word 6.0 /95 — 2000 and later; font — Times New Roman, size 12, book orientation, alignment
in width. Pages should not be numbered. The margins on the left, right and top are 20 mm, the
line spacing is single, the first line is 1 cm spacing (paragraph indention). Formulas should be
implemented by the built-in MSWord formula editor or as embedded images and should be within
the text file. Exclude auto-formatting of nested lists. The title of the report is in the center
of the page in bold type, without quotation marks, dots, and underlining. Under the title of the
report, the initials and surnames of authors, the name of the organization from which the report is



submitted, the city, e-mail are typed in lower case letters. After 1 interval there is an abstract and
after 1 interval there are keywords (no more than 5) in italics. The text of the report in Russian
and English is typed single space.

Only papers that correspond to the conference topic are accepted. The texts of the reports
are not edited. The decision to admit the report to participate in the conference is made by the
Organizing Committee. The duration of the report is no more than 20 minutes, speeches — no
more than 5 minutes. Illustrations for the report should be recorded on a USB Flash Drive stick.

The Organizing Committee takes over the publication of materials and other organizational
expenses for the conference. Travel, accommodation, hotel are at the expense of the participating
party. Invitation cards to the conference are not sent. We invite you to participate in the
conference and make presentations, reports and publications.

ADDRESSES:

IOSC “Modern psychophysiology. The Vibraimage technology”
Hotel “Sputnik”,
Toreza prospect, 36, St. Petersburg, Russia

Organizing Committee
Elsys Corp,
Toreza prospect, 68, St. Petersburg, Russia, postal code 194223,
E-mail: minkin@elsys.ru;
phone number: +7 (812) 552 67 19

The format of the conference may change depends on the situation.
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