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5-1 MexxgyHapofHasi Hay4YHO-TeXHMYecKasi KOH(epeHLus
COBPEMEHHASA NCUXO®U3NONOrna. TEXHONOrns BUsPOU3OBPAXEHUA
WioHb 2022 r., CaHkT-MeTepbypr, Poccus

AwnarHoctuka COVID-19 npu 5-cekyHaHOU oGpaboTke
BMAEO U300paxeHUsa nuua vyenoseka

B. A. MuHkuH, B. A. Akumos

OO0 «MHoronpodgunsHoe npegnpusaTne «Ncucy,
CaHkT-leTepbypr, Poccus,
minkin@elsys.ru

Annomayusn: Ianoemus COVID-19 sonnoobpaszno pazeusaemcs yoice nOIMopa 200d, HeCMOmMps
HA 3HAUUMENbHble YCUNUSL 8Ce20 MUupd, OmpabomKy OUOXUMUYECKUX MemOo008 OUASHOCTMUKU
u gaxyunayuio nacenenus. OOHOU U3 NPULUH 3HAUUMENbHO20 PACHPOCMPAHEHUS UHDEKYUl AGTAEMCS
HEeBO3MOICHOCHb PAHNE20 GblAGNCHUsA 3a001e6aH s NymeM OUOXUMUYECKOl OUASHOCMUKYU, MAaK
Kax 6uoxumuuecKkue npoyeccvl 6 OpeaHusmMe pa3eusaromcs MeoienHo u unepyuonno. Ipu smom
0a6HO U36eCMHO, YMO NOGEOCHUEeCKUe XAPAKMepUCmuKu Yeno8exd, usmepsemvle Hd OCHOGE
pedrexcnulx 0sudceHull, cnocoOmbl, NPAKMUYECKU, Oe3bIHePYUOHHO Onpedersims Napamempul
NCUXOPU3UON02UYECKO20 COCMOAHUA HenoseKa. TexHonozus 6ubpouz0opasicenus npedcmasisiem
coO0U Memood onpedeienus napamempos NCUXoPU3UOI02ULeCK020 COCMOSHUSA npu 0bpabomke
8U0EOU300PAdICEHU MUKPOOBUIICEHULL 207108bL YENI08EKA HYNeM HAKONAEHUsS MeJCKAOPOBOl pasHOCHU
u npeobpazo6anusi NPOCMPAHCMBEHHBIX U BPEMEHHBIX XAPAKMEPUCMUK MEICKAOPOBOU PAZHOCIU
6 nogedenueckue napamempul. Bubpousobpasicenue ycunueaem ungopmayuro 0 nepuoouteckux
npoyeccax (eubpayuu) u ycmpanaem uH@opmayuio 0o OnmuYecKux XapaKmepucmuxax (Konmpacme)
HeNnoosuUdNCHbIX 00bexkmos. Mvl nokasanu, umo nogedeHuecKue napamempuvl, onpeoensemvie
mexHonozuel subpousodpadxcenus, usmenaromes npu sabonesanuu COVID-19. Bviasnenue npusHaxos
U3MeHeHUs N0GeJeHUeCKUX Napamempos noayueno npu ooyuenuu HHU na spynnax nayuenmos
U KOHMPONLHOU, npuyem xapaxmepucmuku mounocmu ouaznocmuxu COVID-19 no nogedenueckum
napamempam 3asucsm om mMHozux gpaxmopos. Haunyuwas mounocms ouaznocmuku (gviwe 94%) bviia
noxy4ena npu UCHONb308AHUY MCHOBEHHBIX 3HAYEHUI NOBCOEHUECKUX NAPAMEMPO8, ONPedensiemMbix
¢ wacmomoti 10 I'y npu nakonnenuu 25 Kaopos MexcKkaoposol pasHOCMU, U YCPeOHeHUU Pe3yibmanos
ouazHOCMuKu 3a nepuod He meHee 5 cekyno. Ilpedsapumenvuvle pe3yibmamsl Mecmupo8anis
Odannoz2o memoda ouaznocmuxu COVID-19 no nosedenueckum napamempam noxkasaiu Oonee panHee
(5—7 OHetl) svisgnenue 3a601e6anUsl RO CPABHEHUIO C NOSIBACHUEM CUMNIOMOG U NOJOHCUMETLHBIX
pe3ynomamog buoxumuueckoco RT-PCR mecmupoeanus. HMcnonv3zosanue npediazaemozo memooda
ouazrnocmuku COVID-19 no nogedenueckum napamempam npu aHAiu3e MUKPOOSUNCEHUL 20]108bL
no360sem BbIAGIAMb UHPUYUPOBAHHBIX 8 MeUeHUe 5 CeKYHOH020 MeCmupo8anus ¢ NpUMeHeHuem
CMAHOAPMHBIX MeneBU3UOHHBIX Kamep (60, IP) u 00bIuHbIX KOMNbIOMEPOS (B03MONCHO MOOULLHBIX
meneghonos), 4Umo OO0NACHO CHOCOOCHEOBAMb MAKCUMATLHO WUPOKOMY HPUMEHEHUIO U OOJIACHO
ocmanoeumys pacnpocmparenue nandemuu. Mvl npeonoiazaem, 4mo aHanUu3 MUKpOOSUICEHUL
20710801 071 OUASHOCTUKY PA3TUYHBIX 3A00e8AHUL 803MONCHO HE MOALKO € NOMOWBIO MEXHOL02UU
subpouszobpasicenus. Jlanvneliuee uccie0o8anue Mexanusma UHPOPMamusHOCMu MUKpOOBUNCEHUL
207106bl YeN08eKd NO360IUM He MOoabKo ocmanogums nandemuro COVID-19, Ho u Oyoem
€cnocobcmeosams pasguUmMuI0 HOBbIX OECKOHMAKMHBIX U IKOJOSUUHBIX MEMO006 pantell OUaeHOCTHUKY
3abonesanuii.

Kniwoueewie cnosa: COVID-19, subpouszobpadicenue, nogedeHueckie napamempsl, UCKYCCMEEHHbIE
HEUPOHHbLE Cemu, UCKYCCMBEHHbLIL uHmeiiekm, gusuonoaus axkmusnocmu, HMHC, HU.

https://doi.org/10.25696/ELSYS.VC5.RU.01
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8 B. A. MurkuH, B. A. Akumos

COVID-19 Diagnosis by 5-second Facial Video Processing
Using Vibraimage and Artificial Intelligence

Viktor A. Minkin, Valery A. Akimov

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

Abstract: The Covid-19 pandemic spreads in waves for a year and a half, despite significant
worldwide efforts, the development of biochemical diagnostic methods and population vaccination.
One of the reasons for the infection spread is the impossibility of early disease detection through
biochemical diagnostics, since biochemical processes slowly develop in a body. At the same time,
well known that behavioral characteristics of a person, measured based on reflex movements, are
capable for inertialess assessment of psychophysiological parameters. Vibraimage technology is
the method of head micromovements video processing by inter-frame difference accumulation and
converting spatial and temporal characteristics of the inter-frame difference into behavioral and
psychophysiological parameters. Here we shown that behavioral parameters measured by vibraimage
changed during COVID-19 infection. The identification of changes signs in behavioral parameters
detected by Al trained on patients and controls. The best diagnostic accuracy (higher 94%) obtained
using instantaneous values of behavioral parameters measured with the following vibraimage settings:
10Hz frequency of basic measurements; 25 inter-frame difference accumulations and averaging the
diagnostic results over period of at least 5 seconds. COVID-19 diagnoses by behavioral parameters
showed earlier (5—7 days) detection of the disease compared to symptoms and positive results of
biochemical RT-PCR testing. Proposed method for COVID-19 diagnosis indicates infected persons
within 5 seconds video processing using standard television cameras (web, IP) and computers, allows
mass testing/selftesting and will stop the pandemic spread. We assume that head micromovements
analysis for diagnosis of various diseases is possible not only with the help of vibraimage technology.
Further research of human head micromovement analysis will help stop the COVID-19 pandemic
and will contribute to the development of new contactless and environmentally friendly methods for
early diagnosis of diseases.

Keywords: COVID-19, vibraimage, behavioral parameters, artificial neural networks, artificial
intelligence, activity physiology, ANN, AL

MHorue BbIAAaOMKEcs yIeHbIe MPONUIOTO OBLTH YBEPEHBI, YTO pedIeKCHBIE IBU-
KEHHS MOTYT OBITh HCIIOJIB30BaHbI IS TOJXy4YeHUsT HHPOpMauu 0 cuxo(u3noo-
THYECKOM COCTOSIHMU 4enoBeka. Yapn3 JapBuH yTBep:kaaji, 4yTO JHUIEBas MUMHKA
BbIpaboTaHa B MPOIIECCE PBOIIOIUU M OMPENEIAETCS IMOIMOHAIBHBIM COCTOSTHUEM
genoBeka (Darwin, 1872). iBan Muxaitnosud CedeHOB ObUT YBEPEH, UTO KaXkKmas
MBICTTb UIMEET MycKyJibHOe TiposiBierne (Cedenos, 1863). 3urmynn dpeiin nucan, 94To
y YeJIOBEKA HET CIIYYalHBIX JIBUKCHUH, a Kaxk10e JBmKkeHue napopmatusHo (Freud,
1900). UBan [letposuu [laBnoB mpeanonarai, 4to Bce HU3NOIOTHUECKUE TPOLECCHI
ompenensroTcs 6bamancom TopMokerust U Bo3Oyxaenus (Ilasmos, 1951). Kapn IOaT
MUcall, 9TO ABY3HAYHOCTh JBMKCHHUS 3aJI0KEHA B PUPOJIE MASITHUKA — YEJI0BEYECKON
npupoae (Jung, 1951). Hukonaii bepHiTeiiH OTKpbI, 4TO ABM)KEHUS YeIOBeKa JHC-
KpPETHBI ¥ ONPEIeNsIOTCst 00paTHOH cBs3bo (Bernstein, 1967). Hopbept Bunep mpen-
JIO’KWJI HCIIOJIB30BaTh 0OPATHYIO CBSA3h KaK OCHOBHOW MPHHIIMIT HE TOJIBKO JBUKCHHH
YeJI0BEKa, HO M JIT000T0 (u3moorndeckoro nporecca (Wiener, 1948). Mupa u Jlonec
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MIPEIOKHUIT TICUXOJIOTUYECKYI0O METOANKY OIIEHKH 3MOLIMOHANIBHOIO COCTOSHUS U 11aTO-
JIOTUYECKUX U3MEHEHUH IICUXUKN Ha OCHOBE PETUCTPAIINH MYCKYJIBHBIX COKPAIICHHH
(Mira y Lopez, 1957). Konpan JlopeHn onpeaenus ypoBeHb arpeccuu ¢ MOMOILBIO
4acTOTHl peIeKCHBIX JIBMKEHHUI KUBOTHBIX U dyenoBeka (Lorenz, 1963). ns nepe-
BOJIa HAKOIUICHHBIX 3HAHUW O PE(IICKCHOM JIBIDKCHUU B IIPAKTUYECKYIO 00JIacTh pac-
[M03HABaHMUS AYMOLUN U MEAUIIMHCKON AMATHOCTUKH HE XBATaJIO TOJIBKO TEXHUYECKHUX
BO3MOKHOCTEHN 21-ro Beka.

Cutyanus n3MeHIIach C MOSBICHUEM TEXHOJIOTHH BUOpon300pakeHuss (MHUHKYH,
ITam, 2000; Munkus, 2007), KOTOpas MO3BOIMIIA TPe0OPa30BaTh pedIeKCHbIE MUKPO-
JBIDKEHUS TOJIOBHI YEIIOBEKA B MOBEICHUECKUE napaMeTphl (Munkus, 2007; 2020). Ana-
JIU3 IBM)KEHUHA TOJIOBBI YeNIOBEKa — JTO IOCTATOYHO CIIOKHBIH MTPOIIECC, NCTIONB3YEeMBbIi
B pa3nuuHbIx obnactsix (Behnke et al., 2021; Hausamann et al., 2021). CoBpemeHHBIE
onomerprueckue crannaptsl (ISO/IEC 2382-37:2017, 2017) pazaenstoT Bce OMOMETPH-
YeCcKHe XapaKTePUCTHKH Ha OMOJIOTHYECKHE U TTOBEICHYECKUE, ECTECTBEHHO, OTHOCS
XapaKTePUCTHKH IBM)KCHUS YeJIOBeKa K MOBENEHYECKUM MapaMmerpam. TexHuIecKon
OCHOBOH TEXHOJIOTHH BHOPON300paXeHNUs SBISCTCA HAKOIUIEHHE MEKKaIpOBOH pas-
HocTH (MunkuH, [lTam, 2000). KoaundecTBo mmociiemoBaTeNbHBIX KaapoB (N) 1 yacTo-
Ta (f), KOTOpbIe UCMOMB3YIOTCS AJISl HAKOIUICHHUS MEKKaAPOBOM Pa3HOCTH, ONPEACIISIOT
MHHHUMAaJIbHEIN BpeMeHHoU mepuon T=N/f uaterpupoBanms ICuXx0ohU3nOIOTHICCKOM
nHpOpMaIHH O yenoBeke. [Jis pereHuns pa3inuHbIX 33134 U ONpeleNIeHHs Pa3InIHbIX
MICUXO0()U3UOTIOTHIECKIX COCTOSTHHM HACTPOHKH N 1 f MOTYT H3MEHSITHCSI, ECTECTBEHHO
JUISL PETUCTPaLlU OBICTPONIPOTEKAIOIIUX MPOLECCOB yCTAHABIUBACTCS MUHIUMAJIbHOE
3HadeHrne N u MakcuMmaiibHOe 3HadeHue f. Hanbosee yacTo MCoas3yeMbIMEI HACTPO-
KaM{ I ONpEeJesIeHUs] YMOLMOHANBHOTO cocTosiHuA BhIOMpatoT N=100; f=5 I'n,
YTO OMpenesseT Nepuo MHTEeTrpaui HHPOPMAIUU 0 MCUXO(OHU3UOIOTHIECKOM CO-
crossanu T=20 ¢ (Munkus, 2020). UMeHHO Takue cTannapTHbie HacTpoiiku (N=100;
f=5T"11) ObUIM MCIONB30BaHbBI B TIEPBBIX BepCcHsIX mporpamm auarnoctuku COVID-19
(Minkin et al., 2020; AkumoB, MunkuH, 2021), Tak kak cOOp HHPOPMAIIH O MUKPOIBH-
JKEHHSIX TOJIOBHI MAITMEHTOB C OATBEPKIeHHBIM quarHo3zoM COVID-19 ocymecTsisiics
¢ momortbo nporpammel VibraMed (Minkin et al., 2020). Kpome Toro, cranmapTHBII
MOJXOJ] B ONpPEJESIICHUN TCUXO(PU3UOIOTHIESCKUX COCTOSIHMNA TEXHOJIOTHel BHOPO-
n300pakeHus: ObLT OPUEHTHUPOBAH Ha U3MEPEHUHU CPEeIHUX 3HAYCHUH MOBEICHYECKIX
MapaMeTpoB, TaK KaK 3TO MOBBILIATO TOYHOCTh ONPEAETICHHUS YMOIIMOHATBHBIX COCTOS-
Huit (MunkuH, 2019), a, ¢ Apyrol CTOPOHBL, YCTPAHSIIO BIHSIHUE XPOHOOHOJIOTHYECKIX
nporuecco (Halberg, 1987; bnank M., bnank O., 2010; Munkun, biank, 2021) u no-
BBIINIAJIO CTAOMIFHOCTh ONPEACIIIEMBIX MTOBEIEHIECKUX MapaMeTPOB, H3MEPSIEMBIX KakK
¢u3nyuecKkue BeJIMYMHBI HA OCHOBE M3BECTHBIX (hopMyi pacyera (MunkuH, 2020). Kak
MTOKa3aJii Pe3yJbTaThl UCCIENOBAHUI C MOMOIIBI0 TEXHOJIOTHH BHOPOM300pakeHUs
u o0y4yaeMbIX UCKycCcTBeHHBIX HelpoHHbIX ceteit (MHC) ynamock noOUTBCS MOUYTH
100% TouHOCTH pa3OpakoBKH 0a3 TaHHBIX MAIMEHTOB M KOHTPOIBHOMH (pedepeHTHOH)
rpynnsl (Minkin et al., 2020; AxkumoB, MunkuH, 2021; Munkun, Kocenkos, 2021).
OpHako, NCMIOTB30BaHME TIOTYYSHHBIX PE3yJIbTATOB /IS MTPOMU3BOIBHON BEIOOPKH U3-
MEpeHUU MmoKazano ToYyHOCTh AuarHoctuku COVID-19, uyTs npessimaromyo 80%,
qT0 cpaBHUMO ¢ TouHOCTHIO [IIIP muarmoctukm COVID-19 (Gupta-Wright, 2021),
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HO HEJOCTaTOYHO JJISi MacCOBOTO NMPUMEHEHHUS HOBOH TEXHONOTHH OECKOHTaKTHON
muaraoctuku COVID-19 u3-3a HemoBepusl CIECITHAINCTOB.

Lenpto maHHOTO HMCCIENOBAaHUS SBISUIACH Pa3paboTKa MeTona OeCKOHTAKTHOM
nuarHocTuku COVID-19 npu 00paboTke Buieo n300paKeHNUS TOJIOBBI YEIOBEKa C TOU-
HOCTBIO He MeHee 90% 3a MUHMMaIbHOE BPEMsI TECTUPOBAHMS.

MaTtepuanbl 1 MeTOoAbI

MaTepMaﬂbI n MeToabl NnpeaBapuUTenibHOro uccriegoBaHunsA

B kauecTBe MaTepuasioB NpeIBaPUTEIBHOIO UCCIEOBAHUS HCIIOJIb30BAINCH 1aH-
Hele 547039 u3mepeHuit MrHOBeHHBIX 3HadeHnH 40 oBeaeHUYecKknux napamerpoB (MuH-
kuH, 2020), moryaenssie mporpamMmoit VibraHT (Minkin et al., 2020) ¢ HacTpoiikamu
(N=100; f=5) nns rpym:

a) TAMEHTOB C MOATBEepKICeHHBIM auarHo3zoM COVID-19. Obmee KoaudecTBO
pe3yabTaTOB B MMeroIIeics 6a3e nannbix namueHToB COVID-19 cocraBuino 211064 u3-
MepeHuit 40 moBeIeHYECKUX MapamMeTpoB.

0) KOHTPOJBHOM, BKIIOUAIOMICH 3A0POBBIX U OONBHBIX JIIOJIEH ¢ TOATBEPKICHHBIM
otcytcTBHeM 3aboaeBanus COVID-19. O6mee KOTUIECTBO Pe3yabTaTOB B KOHTPOIb-
HOM rpymie coctaBuio 335975 uzmepennii 40 moBeaeHUECKHUX apaMeTPOB.

baza m3amepeHuit MTHOBEHHBIX 3HAUCHUM MOBeAeHYecKuX mapamerpoB (M3IIIT)
C pa3/ieNICHUEM JIaHHBIX Ha TPYMNIbBI IPHUBEIEHA B JOMOJIHUTENbHBIX MaTepHalax.

Pe3ynpratel n3MepeHuit Ka10i Tpynnsl (KOHTPOIHHOW M MAIMEHTOB) OBLIN pas-
OWUTHI Ha JIBE IPyMNIbl: 00yUeHHs U MPOBEPOYHOM (TecTOBOI). Pe3ynbTaTel H3MepeHui
rpynmnsl 00y4eHns UCTONB30BaNuCh 11 o0yueHuss MHC, a pe3ynbraTel n3MepeHuit
B IIPOBEPOYHON IpyMIie UCIONb30BaINCh 1 npoBepku o0yueHHoro MHC. Pasmep
rpyn juist o0ydenust UHC Obut cienan mpuMepHo OAWHAKOBBIM M cocTaBii 180753 mst
KOHTpOJbHOW rpynnsl U 181392 mus rpynnel nanueHToB. OcTaBUINECS PE3yIbTATHI
M3MEPEeHUH ObUIM pa3MEemIeHbl, COOTBETCTBEHHO, B TECTOBBbIE T'PYMIBI MAI[UEHTOB
29672 u KoHTpOJIBHYIO Ipynmy 155222, CTpyKTypa UCTONIb3yeMbIX 0a3 JTaHHBIX IpH-
BeJleHa Ha pUcyHKe 1. JlaHHBIE 10 KOIMYECTBY M3MEPEHUU B TpYINax MPHUBEACHBI
B Tabnuue 1. Pe3ynpraTel n3MepeHUl MeXAy IpyNInoil o0y4eHHuss U TeCTUPOBAHUS
pacmpeneneHbl cirydaiHbIM 00pa3oM.

O06yuenue uckyccrsennoro unresiekra (M) npoBoaunocs npucsoenuem 0 3Ha-
4yeHuto kodpduuuenta quarnoctuku (K1), monyueHHOMY 10 JaHHBIM MOBEIEHUECKHX
napametpos (JI1I1) korTponproit rpynmst 6e3 COVID-19, n npucBoennem 1 — K/,
nosyuerHoMy no JIIII B rpynmne ¢ noareepxxaeHHbIM aguaraozoM COVID-19. Tlpu
o0yuennn MU ncnionp3oBanack MuHeHHas TpexcioitHas ctpykrypa MHC ¢ npsamoit
CBSI3bIO, MTOIPOOHO OmMMcaHHas B Hamield Ooyiee paHHel crathe (AKMMOB, MUHKHH,
2021), npumenspmasics masa quarHoctukun COVID-19 mo cpeaHuM 3HAYCHHUSAM I10-
Begenyeckux mapamerpoB (I1I1). [Togbop ko3 dueHToB 3HAYMMOCTH B HEHPOHHOH
cetn 40 x 80 % 60X 1 ocyiiecTBIANCS ¢ TPUMEHEHUEM CTaHAAPTHBIX ONTUMHU3AIIMOH-
Hbix anroputMoB ADAM u Hecrepoa (Nesterov, 1983; Goodfellow et al., 2017),
HCIIOIB3YEMBIX IPU 00yUYEHUN HEUPOHHBIX CETCH.
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basa gaHHbIx 547039 (155933) MrHOBEHHbIX 3HaYeHUN
40 nosepeHyeckux napameTpos (BOM3IIIT)

[anHble ans obyyerus [laHHble ons TecTUpoBaHNs
(BOM3NN_OWN) (BOM3NN_NTA)
BAM3NMN _on BOM3MNMN _Oni BAM3NN_NTA BAM3NN_NTA
KOHTPONbHO rpynnbl rpynnbI NaLMEHTOB KOHTpONSA nauneHToB
180753 (58435) 181392 (59482) 155222 (16155) 29672 (21861)

Puc. 1. Cmpykmypa 6a3bl 0aHHbIX 108e0eHYECKUX Mapamempos, Ucronb3yemasi
0ns oby4eHus W u nposepku moyHocmu obyyeHus. Konudecmeo usmepeHul
npedsapumeribHO20 uccredosaHusi npusedeHo gHe ckobok. Konuyecmeo usmepeHuli
OCHOBHO20 uccriedosaHusi NMpusedeHo 8 cKobKkax

MaTepManbl n MmeToabl OCHOBHOIO uccriegoBaHusA

B kadecTBe MaTepHaIoB OCHOBHOI'O MCCIIEOBaHMS HMCIOIb30BAINCH JaHHBIE 3a-
MMMCAaHHBIX BHUEO (ailyioB jJuIa deiaoBeka AmuTenbHOCTRI0 180-210 cekynna. 3arem
Buieo¢aiinbl npeodpaszoBanbl nporpammoit VibraHT B uncioBsie gannsie 155933 mrao-
BeHHbIX 3HaUeHUN 40 [111 (Munkun, 2020) ¢ HacTpotikamu (N=25; f=10) mns rpymm:

a) MalKMeHTOB C MOATBepkAeHHBIM nuarHozoM COVID-19. Obmiee xonu4ecTBO
pe3yabpTaToOB B UMeroteiics 6ase nanneix nanueHToB COVID-19 cocraBuio 81343 u3z-
mepenuit 40 I1I1.

0) KOHTPOJIbHOM, BKJIFOUAIOIIEH 3/10POBBIX U OONBHBIX JIOAEH C MOATBEPKICHHBIM
orcytcTBueM 3aboneBanus COVID-19. O0mee Koau4ecTBO pe3ynbTaTOB B KOHTPOJIb-
HOM rpynme coctaBmio 74590 uzmepennit 40 I1I1.

PesynbraThl n3mMepeHuid Kaskao0H Ipymnsl (KOHTPOJIBHON M MALMEHTOB) ObLIM pa3-
OWTHI HA JIBE TPYNIIBL: 00Y4YEHHS ¥ IPOBEPOUHOM. Pe3ynbTaThl H3MepeHHid TPyMITbl 00Y-
YeHUs MCTIONB30BAINCH i o0yuenns MHC, a pe3ynbpTaThl n3MepeHuil B IpoBepOYHON
TpyIIie UCIOIB30BATIHCH AJist ipoBepku ooydeHHoro MHC. Pazmep rpymm amst oOy4e-
Hus MHC Ob1n cenan mpuMepHO OAMHAKOBEIM M cOcTaBHI 58435 i KOHTPOIHHON
rpynmsl U 59482 mis rpynnsl manuentoB. OcTaBnecs pe3yabTaThl U3MEpEeHHUH ObLTH
pa3MeLIeHbl, COOTBETCTBEHHO, B IPOBEPOUYHBIE TPYIIIBI IIALIMEHTOB ¥ B KOHTPOJIbHYIO
rpyniy. CTpyKTypa HCIOIb3yeMbIX 0a3 JaHHBIX aHAJIOTHYHA TPUBEICHHON HA PUCYH-
ke 1. JlaHHbIe O KOJIMYECTBY M3MEPEHUM B IpyInax MpU OCHOBHOM HCCIIE€IOBAaHUHU
npuBeAeHsl B Tabnuue 1.

Hcnonb3oBanHas 0a3a JaHHBIX U3MEPEHUI OCHOBHOTO MCCIIEOBAHUS C Pa3eICHIEM
Ha TPYINIbI IPUBEJEHA B AOTIONIHUTENBHBIX MaTtepuanax (¢aitn DB_025).

OO0benrHeHHBIC JaHHBIC TI0 KonudecTBY m3mepenunii 40 I1I1 mpu npoBeneHun npea-
BapHUTEJILHOT'O M OCHOBHOTO MCCJIEJOBAaHMsI IPUBECHBI B Tabmwmue 1.
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Ta6bnuua 1
KonuuyecTtBo pesynbtaTtoB namepenuin MM B 6a3ax gaHHbIX
npy NpoBeAeHUN NpeaBapuUTErNibHbIX U OCHOBHbIX UCCNEA0BaHNM
Cramus BOAMS3NMN_ON BOAM3NN BOM3NMN_NTA | BAM3NM_NTA
necHe gBaHMﬂ BAMSIN KOHTponbHoW | _OWW rpynnbl |  KOHTPONbHOM rpynnbl
A rpynnbl nauneHTos rpynnbl nauneHToB
Hﬂﬂ%Boap”Te”b”% 533562 167276 181392 1565222 29672
32“205'3“06 155933 58435 59482 16155 21861

[Tpu 06yuennu MU xoan4ecTBO JaHHBIX KOHTPOJIBHOM IPYMIBI U TPYIIIBI HALMEHTOB
BBIOMpAETCs MPUMEPHO OJMHAKOBBIM ISl ONIPEICIICHHS TIOPOTOBOTO 3HAUCHHUS THarHO-
ctuxd 0.5. [l mpoBEpOYHO IPyIIIBI JOMYIIEHO 3HAYUTENBHOE Pa3IniKe B KOJIMUECTBE
JIAHHBIX MEXKJy TPYNIION MAallMEHTOB M KOHTPOJIBHOW I'PYIIION U3-3a OrpaHUYECHHON
BO3MOYKHOCTH MOAy4YeHUs: JaHHbIX nanueHToB COVID-19.

Pesynbrathl nccneaoBaHus

Pe3ynbTaThl NnpeaBapuTenbHOro uccrneaoBaHus

Ha pucynke 2 npuBeeHa TUIOTHOCTh PaCIpeICICHHS PE3yJIbTaATOB TUATHOCTUKU
COVID-19, onpeneneHHas ¢ moMoIsio o0ydenHoro MU, ayist mpoBepodIHbBIX 6a3 JaHHBIX
MAIUCHTOB U KOHTPOJIBHON TPYIIBI IPH Pa3IUYHBIX BpeMeHax ycpeanenus KJI: npu
HyJieBoM BpeMmenn ycpenaenus KJI u mpu 20-cexynaaom ycpenaennu KJI.

N=100

0,1 0,2 03 0,4 0,5 0,6 0,7 0,8 0,9 1

01

~ 1= — avg0_0
2 — ——avgo_1
3— --- avg5_0

| 4 — —m-avgs 1

0,01

5 — —avg00
6 — —avg20_1

probability density function

0,001

0,0001

DIC

Puc. 2. [lnomHocme pacnpedeneHus K COVID-19, onpedeneHHasi ¢ noMowibio
06y4yeHHo20 U, dnist nposepoyHbix 6a3 0aHHbIX NayUeHMO8 U KOHMPOIbLHOU epyrrbI.

Avg0_0 — koHmpornb 6e3 ycpedHeHus; avg0_1 — nayueHmsl 6e3 ycpedHeHusi KO, avg5 0 —

KOHMpOorib ¢ 5 cekyHOHbIM ycpedHeHuem K, avgb 1 — nayueHmsl ¢ 5-ceKyHOHbIM ycpeOHeHuUem

K4; avg20_0 — koHmporb ¢ 20 cekyHOHbIM ycpedHeHuem K; avg20_1 — nayueHmsi ¢ 20 ceKyHO-
HbIM ycpedHeHuem K[
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U3 mpencraBieHHBIX Ha PUCYHKE 2 TpaUKOB CIIEAYET, YTO MPH YBEIUUYCHUHU
BpEMEHHU yCpeIHEeHHs pe3yjbTaTa AMAarHOCTUKH KOJMYECTBO OMIMOOK TUATHOCTHUKU
yMeHbIaeTcs (pa3pbiB B kpacHbIX rpadukax avgNN 1 npu 3nauenusx K1 0-0.5).

Pe3ynbpTaThl TOYHOCTH, YYBCTBHTEJIBHOCTH W CHEU(DUYHOCTH AHATHOCTHKHU
COVID-19 ¢ nomomsio obyuennoro UM s mpoBepouHbIX 6a3 JaHHBIX MALMEHTOB
Y KOHTPOJIHOM TpyIIBI MU pa3indHbIX BpeMmeHax ycpennerus KJI (0; 5; 10; 20; 30;
40; 60 cexynn) npuBeAcHBI B TabnwHIIe 2.

Ta6bnuua 2

TOYHOCTb, YYBCTBUTENBHOCTb, CNELMEPUYHOCTb M oWnbKK (NoxxHononoxuTtensHas-FPR;
noxHootpuuartensHan-FNR) guardHoctukn COVID-19 ans npoBepoyHbix 6a3 AaHHbIX NAUUEHTOB
N KOHTPOSbHON rpynnbl NPW pa3nnyHbiX BpEMeHax ycpeaHeHus pe3ynbTaToB AMarHOCTUKM
(0; 5; 10; 20; 30; 40; 60 cekyHn)

Mepwvop ycpen-
HeHus KM, s 0 1 5 10 20 30 40 60

TouHocTb & oLwmnbKK

A(Test), % 822 | 83.45 | 85.87 | 88.59 | 90.10 | 90.43 | 90.44 | 90.51
A(Learn), % 86.69 | 88.69 | 90.99 | 92.14 | 93.52 | 93.69 | 93.93 | 94.33
Sen,% 78.84 | 79.26 | 81.91 | 84.95 | 86.94 | 87.58 | 87.38 | 87.41
Spe,% 83.52 | 84.26 | 86.63 | 89.29 | 90.71 | 90.98 | 91.03 | 91.12
FPR,% 16.48 | 15.74 | 13.37 | 10.71 | 9.29 9.02 8.97 8.88
FNR,% 21.16 | 20.74 | 18.09 | 15.05 | 13.06 | 12.42 | 12.62 | 12.59

ROC 3aBucumocTs gyBcTBUTENBHOCTE-cieraHOCTh (Fawsett, 2006; Zhu et al.,
2010) B coorBerctBuu ¢ ['OCT P 53022.3-2008 mmst M3IIII (HyneBoe ycpenHeHue
pe3yNbTaTOB MTUATHOCTUKH), IPEJCTABICHHBIX B MPEABAPUTEILHOM HCCICIOBAHUH,
MpEACTABIICHA HA PUCYHKE 3.

N=100
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PacueTbl 4yBCTBUTENBHOCTH M CHEUU(UIHOCTH OBUIM BBITIOJHEHBI CPEIICTBAMH
Excel. VicxoaHble TaHHBIC W MTOMYYSHHBIH Pe3yJIbTaT PUBEICHBI B IOTMIOTHUTEIBHBIX
Mmatepuanax. @aiin Sensitivity specificity N100

P93y11 bTaTbl OCHOBHOIO uccriegqoBaHuns

OOGyuenne MU Ha cTagun OCHOBHOTO MCCIIEIOBAHUS MPOBOJUIIOCH aHAJIOTUYHO MPe-
BapUTEILHOMY HccienoBanuio nprucBoenreM 0 3nadenust K/ KoHTpobpHOM Tpymnms! 03
COVID-19 u npucsoenuem 1 — KJI rpynmne naiueHToB ¢ MOATBEP>KAEHHBIM THarHO30M
COVID-19. Ha pucynke 4 npuseaeHa mioTHocTh pacupenencaus KJI COVID-19,
ompeneNeHHbIX ¢ ToMouIbio 00ydenHoro MU, s TecToBbIX 0a3 NaHHBIX MALUEHTOB
Y KOHTPOJILHOU TPYIIIIBI IIPH Pa3IUYHBIX BpEMEHAX YCPEIHEHHS Pe3yIbTaTOB AUArHO-
ctuku (0; 5; 10; 20 cexyHn).

N=25

01

1- — avg0_0
oot 2 — = avgo_1
3 — -=-apg5.0
4 — —-- avgS_1
5— —awg200

6- — avg20_1

0,001

probability density function

0,0001

0,00001

DIC

Puc. 4. lNnomHocme pacnipedeneHus kKoaghgbuyueHma duazHocmuku (DIC) ¢ nomowbto
06yyeHHo20 MW Ons nposepoyHbix 6a3 0aHHbIX MayueHmos8 U KOHMPOIbLHOU 2pyrnbl Ha
OCHOBHOM MeCcMUpPO8aHUU.

Avg0_0 — koHmponb 6e3 ycpedHeHusi; avg0_1 — nayueHmbl 6e3 ycpedHeHus KM, avgs 0 —

KOHmMporib ¢ 5 cekyHOHbIM ycpedHeHuem K[, avghb 1 — nayueHmsbl ¢ 5 cekyHOHbIM ycpedHeHuem

K4, avg20_0 — koHmporb ¢ 20 cekyHOHbIM ycpedHeHuem KL, avg20_1 — nayueHmsi ¢ 20 ceKyHO-
HbIM ycpeoHeHuem K[

[IpuBenenHble Ha pUCYHKE 4 pe3yibTaThl 3aMETHO OTIUYAIOTCS OT PE3yIbTATOB,
MOJTyYEHHBIX MTPH PEIBAPUTEIBHOM UCCIICIOBaHNUU. ECiH TIIOTHOCTH paciipeieieHus
KJI mms M3IIIT npuOnu3nuTeasHO MOXO0KH TS MPEIBAPUTEIHLHOTO M OCHOBHOTO HC-
caenoBanus, To 20 cekyHaHoe ycpennenue K] ocHOBHOro ucciemoBanusi OOHYIISET
Bce ommOKku s 3Hadenuit KJ[ 0-0.45 u 0.7-1.0.

Pe3ynbTaThl TOYHOCTH, YYBCTBHUTEIBHOCTH W CHEIU(DUYHOCTU JHATHOCTHKHU
COVID-19 ¢ nomorisio obyderrnoro UM ais mpoBepodHBIX 0a3 JaHHBIX MMAICHTOB
Y KOHTPOJBHOU TPYIIIHI ITPH PA3IMYHBIX BpEMEHAX YCPEIHEHMS Pe3yIbTaTOB JHATrHO-
cruku (0; 5; 10; 20; 30; 40; 60 cexyHn) npuBeIeHH B TabIUIIE 3.
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Tabnuya 3

TOYHOCTb, YyBCTBUTENBHOCTb U cneuuduyHocTb anarHoctukun COVID-19 ansa npoBepoyHbix 6a3
OaHHbIX NALMEHTOB N KOHTPOSbLHOW rpynnbl NpU pas3nnyHbiX BpeMeHax yCpeaHeHNs pe3ynbTaToB
aunarHocTukm (0; 5; 10; 20; 30; 40; 60 cekyHa), nonyyYyeHHass B OCHOBHOM MCCreaoBaHMm

Mepwop ycpen-

rerna K, s| g 1 5 10 20 30 40 60
To4yHoCTb & oLWNBKK
A(Test), % 85.64 |(90.62 |94.69 |96.69 |97.74 |98.04 |98.22 [97.92
A(Learn), % 89.71 |95.52 |98.60 |98.86 |99.15 |99.29 |99.46 [99.68
Sen, % 90.59 |[95.13 |97.59 |98.74 |99.70 |99.67 |99.64 |[99.57
Spe, % 78.95 |84.52 [90.75 [93.90 |95.08 [95.79 |[96.25 |95.60
FPR, % 21.05 (1548 |9.25 6.10 4.92 4.21 3.75 4.40
FNR, % 9.41 4.87 2.41 1.26 0.30 0.33 0.36 0.43

ROC 3aBucumocTs gyBcTBUTENBHOCTE-cieraHOCTh (Fawsett, 2006; Zhu et al.,
2010) g M3IIII (nyneBoe ycpenHEHUE pe3yabTaToOB IUATHOCTUKH), IPEACTABICHHBIX

B OCHOBHOM HCCJIEIOBaHWH, ITPUBEIEHA HAa PICYHKE 5.

Puc. 5. ROC 3asucumocmsb
4yecmeumesibHOCMb-
crieyughu4HoCcmMb

0n151 OaHHbIX, MpedcmaseHHbIX
8 OCHO8HOM uccriedosaHuu npu

pasnuyHom ycpedHeHuu K

sensitivity

0,9
0,8
0,7
0,6
05
0,4
03
0,2

0,1

N=25

02

0,4

0,6

1-specificity

08

avg0
avgl
avgs
avgl0

avg20

avg30

avg4o

avg60

O6cyxaeHue pe3ynkTaToB UCCNeA0BaHUA

[IpuBeneHHbIe pe3ynbTaThl UCCIEAOBAHUMA CBUIETEIBCTBYIOT O TOM, YTO JHArHO-
ctuka COVID-19 ¢ momompio aHam3a MUKPOABHKEHUH TOJIOBBI BO3MOKHA, IPUIEM
TOYHOCTH TUArHOCTHKH 3aBHCUT OT XapaKTEPUCTUK aHan3a JBMKeHU. CpaBHUTEIb-
HbIE TOYHOCTHBIE XapaKTEPUCTHKH JIBYyX BAPHAHTOB JTUATHOCTHKY C Pa3IMIHBIMU Ha-
cTpoiikamu aHanuza nBmwxeHudl (N=100; f=5; T=20 — npeaBapureiabHOe UCCIEAO0-
Baaue u N=25; f=10; T=2.5 — ocHOBHOE HCCJIeAOBaHNE) MPUBEICHBI HAa PUCYHKE 0.
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PeBy.TILTaTLI, IMOJYUYCHHBIC Ha MPCABAPUTCIIBHOM HCCJIICJOBAaHHU, a UMCHHO, cimabas
3aBUCUMOCTb TOYHOCTH AHAIHOCTUKHU OT NEpHOoJga YyCPpCAHCHU:A, IO3BOJUIN HaM
MMPEANOJIO0KUTH, YTO YMCHBIIECHUE BPEMEHU IOJTYUCHUS I/IH(I)OpMaI_II/II/I O IBHXKXCHHUAX
T'OJIOBEI ITPU YBEIIMYCHUHN YaCTOTBI OTCYETOB MOXKET HE TOJIBKO COXPaHUTh TOUYHOCTDH
JUAarHoCTHUKH, HO U IIOBBICHUTH €€.

88,00%

86,00%

84,00%

82,00%

——N=100
—8—N=25

Testing

80,00%

78,00%

76,00%

74,00%
80%  82%  84%  86%  88%  90%  92%  94%  96%  98%  100%

Learning

Puc. 6. 3asucumocmb moYHocmu duagHOCMUKU rpogepoyHoll ba3bi (Testing) daHHbIX
om moyHocmu GUCKpuMuUHayuu oby4yaemol 6a3si (Learning) daHHbIX
0n1s1 pasnu4HbIX HACMPOEK aHanu3a MukpoosuxeHul npu npedsapumernsHom (N=100)
u ocHosHom (N=25) uccnedosaHuu

Heo0xomMo YTOYHHTE, YTO MPUBENICHHBIE HA PUCYHKE 6 PE3yIbTaThI IIOTYYEHBI IPU
00paboTKe pa3IHyUHBIX M0 pa3Mepy 0a3 naHHBIX (Tabi. 1), U 3TO pa3auyune MPUHIUITH-
QJILHO HEYCTPAHUMO, TaK KaK 00pabOoTKa ABMKEHUM TEXHOJIOTHEH BUOPOU300pakeHUs
NPUBOJMT K HEOOPATUMOMY CHKaTHIO pe3yJbTaToB. Pe3ynbTaTsl H3MepeHni moBeaeHe-
CKHX MapaMeTPOB, MOIYUCHHBIC HA MPEIBAPUTEIHLHOM UCCICTOBAHUH ¢ HACTPOUKAMHU
(N=100), Henp3s mepeBecTr B Apyrue HacTporku (N=25), Tak KaK TOJIBKO IOJHOE
BHJICO MOXET OBITh MCIIOB30BAHO JIJISl aHAIHM3a C Pa3IMYHBIMUA HACTPOUKAMHU BUOPO-
n3obpaxenus. Ho v moyHOE BHJICO MAIIMEHTOB U KOHTPOJIBHOM TPYIIIBI, KOTOPOE OBLIO
WCTIOJIB30BaHO Il 00pa0OTKU B X0JIe¢ OCHOBHOTO MCCIIE/IOBaHHS, HE MO3BOJISET J0-
OUTBCSI MOTHON MICHTUYHOCTH CPaBHEHHSI PE3YJIbTATOB, TAK KaK pa3Mep MOoTydaeMbIX
0a3 JaHHBIX 3aBUCUT OT BPEMEHU MHTETPUPOBAHUSI MOBEACHYECKHUX TIaPaMETPOB.

WHTEepecHO OTMETUTD, YTO TOYHOCTh TMAarHOCTHKH B JIEBOM yacTu rpaduka Bo3pac-
TaeT, MPUMEPHO, OJMHAKOBO MPU POCTE TOUHOCTH AMCKPHUMUHAIIMU 00ydaeMoil 0a3bl
nauHbIX ¢ 80 mo 88%. IIpu srom, mepeodbydernne UM nactynaer panpme ais Oosee
JUTUTENTFHOTO TIePHO/ia HHTErPaIlMy TICUX0(U3NOIIOTHYECKOTO COCTOSIHUS HA YPOBHE
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89% To4YHOCTH AMCKpUMUHAIIMK 00ydaeMoi 6a3bl, a s 0oJiee KOPOTKOTO IMeproIa —
Ha ypoBHE 93%. DTOT, OTHOCUTENHHO, TAPaOKCATBHBII PE3yNbTaT, BEPOSTHO, CBSA3aH
C TeM, 4TO XpoHoOumosoruueckue npoueccel n3menenus [l He HapymaroTcs npu
COVID-19, a ux mpUCYTCTBHE TOJHLKO CHUKAET TOYHOCTh JUATHOCTHUKU 3a00JICBAHHSI.
K TtakoMy BBIBOIY MBI NMPUIILIH TaKXXe IIOTOMY, YTO HaM HE YJAJIOCh HCIOIh30BaTh
BpeMenHble nporieccsl u3menenus [ qis quarnoctukun COVID-19, TounocTs nua-
THOCTHKH He npeBbicria 60% mpu OonbiieM 00beMe BXOAHBIX JaHHBIX.

Ha pucynke 7 mpuBeneHbI 3aBUCHIMOCTH TOYHOCTH MPEABAPUTEIHHOTO M OCHOBHOT'O
WCCIIEIOBAHUS OT BpEMEHH MHTETPAINH PE3yIbTaTa TUArHOCTHUKH.

100,00% | |
98,00% <O —0- —0O
96,00% ; |
94,00% |—F—— |
92,00%
7 | | L :
& 90,00% v A >
T ‘ ‘ —e— N=100
88,00%
‘ ‘ —8—N=25
86,00% ¢ ‘
84,00% |
82,00% € | ‘
80,00%
0 10 20 30 40 50 60 70
Averaging period, s

Puc. 7. 3asucumocms moYyHOCMU OmM 8peMeHU UHmeeapayuu pesyrnbmama 0uagHOCMUKU
0ns npedsapumernbHozo (N=100) u ocHosHoeo (N =25) uccnedosaHus.

N =100 — moyHocmb OuacHOCMUKU, Nony4YeHHas npu npedsapumersibHom uccnedogaHuu; N=25 —
mOoYHOCMb duagHOCMUKU, Nory4YeHHasi 8 Xxo0e OCHOBHO20 Ucc1e008aHUs.

[To momy4eHHBIM JAaHHBIM OCHOBHOTO TECTUPOBAHUSA TOYHOCTH TUATHOCTHKHU
COVID-19 cocrasmsier 92.41% npu nATHCEKYyHIHOW UHTETPALIMU pe3yJIbTaTa JUarHo-
CTUKHU U Jajiee HE3HAYUTENbHO NoBbIaercs A0 95% npu 40 cekyHAHOU UHTErpanuu
pe3ynbpTaTa TMarHOCTHKH.

CpaBHHTENBHBIE XapaKTEPUCTHKH OMTUOOK TUATHOCTUKY IPUBEACHHI Ha PUCYHKE 8.

OOpaTrM BHEMaHHE, 4TO JIOXKHOOTpUIIaTebpHbIe ommoOku (FNR) nanarnoctiku Ha pu-
CYHKE 8 He NpeBBIIAI0T 5% Mocie MATUCEKYHAHON HHTErPalliy pe3ybTaTa TECTUPOBAHNU.
Ha nam B3risi, T0)KHOOTpHILIATENIbHAS OIIMOKA SBIISICTCS CAMOW HEIIPUSATHOM IIPH TECTHPO-
BaHWH MAIMEHTOB ¢ MH()EKIIMOHHBIM 3a00JIeBaHNEM, TaK KaK OHA IIPe/IIIoJIaraeT Mpru3HaHIe
OOJILHOTO MalKEeHTa 30POBBIM U BO3MOXKHOCTD JATBHEHIIIET0 3apakeHUs! OT MPOITyIICH-
HOTO TanenTa. MuHIMansHOe 3HaYeHUE JI0)KHOOTPHUIIATEIFHON OMIMOKY HaOIro1aeTcs
nipu 20-CeKyHIHOM MHTErpaluy pe3ynbTaTa ANarHOCTUKY U cocTaBisieT 2.51%, 4ro cymie-
CTBEHHO HIKe aHaToruaHou omuoOkw mipu 1P tectupoBanuu marmentoB ¢ COVID-19,
cocrapisiroied, npumepHo 20% 1o umerommmMces naHHbiM (Gupta-Wright et al.,
2021; Wikramaratna et al., 2020; Bhattacharyya et al., 2021; Lascarrou, et al., 2021).
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—@— FPR(N=100)

—@— FPR(N=25)
10,00% |

--@--FNR(N=100)
==0==FNR(N=25)
5,00%

0,00%

Averaging period, s

Puc. 8. 3asucumocmu owubok om 8pemMeHU uHmezpayuu pesyrnbmama ouazHOCMUKU
0ns npedsapumernbHozo (N=100) u ocHosHoeo (N =25) uccnedosaHus.

FPR — 8eposimHOCMb /10)KHOMOMOXUMebHbIX OWUb0K OuagHOCMUKU.
FNR — seposimHocmb f0xXHOOmMpuyamersbHbIX OUWUb0K OuagHOCMUKU.

Aunckyccus

Mp&1 ipeABUINM OCHOBHBIE apryMEHTHI POTUBHUKOB IMPEIIaracMoi TeXHOJIOTUH
nuarHoctuku COVID-19 B Buze clenylolUX OCHOBHBIX 3aMEYaHUM, KOTOPBIE MBI
HEOJHOKPATHO CIIBIIIANN OT OMMIOHCHTOB:

1. Pe3ynbTaThl OCHOBHOTO HCCIIEIOBAHUS TIOTyYSHBI HAa HE3HAYUTEIIFHOM KOJIMIECTBE
MalMeHTOB C MOATBEPXKACHHBIM quarnozom COVID-19.

2. B crarbe He TPUBOAWTCH 4YETKas B3aMMOCBSI3b MEXIy 3a00JeBaHHEM
COVID-19 u napamMeTpaMy MUKPOJBHKEHHUN TOJIOBBI Y€JIOBEKA.

[TocrapaemMcst nmajee OTpasWTh HAIA COOOpaXEHUS MO TOBOAY OYEBUIHBIX
3aMeUaHuM.

B nadase o konmdecTBe aHATM3NUPYEMBIX TaHHBIX. [loBeIeHUecKre mapaMeTphl Yelro-
BEKa HECKOJIBKO OTIMYAIOTCS MO CBOCH CYTH OT OMOJIOTHUYECKHUX TAPaMETPOB, K KOTOPBIM
TIPUBHIKIIO OOJNBITMHCTBO MEIUIIMHCKUX W HAYYHBIX CIEIHAINCTOB. bruomormueckue
1 OMOXMMUYECKUE XapaKTePUCTHKH YEIIOBEKA OTIMYAIOTCS BHICOKOM CTa0MIILHOCTHIO,
KOHEYHO, OHU TOXKE M3MEHSIOTCS ¢ TEUCHHEM BPEMEHH W KaXKIBIH CIICTYIOMUi OHo-
XMUMHYECKUH aHalIu3, B3ATHIH y TOTO ke MalueHTa, OyIeT TOJbKO HE3HAYUTEIBHO OT-
JTUYATHCS OT MPEABIAYIIero. BaprnabenbHOCTh MMOBEICHICCKUX MTapaMeTPOB YeTIOBEKa
3HAYUTEIHHO BHINIC, YeM BapuaOeNbHOCTh OMOJOTHYECKUX MapameTpoB. Hamwmuwme
XPOHOOMOJIOTHYECKUX MPOIIECCOB OKA3hIBAECT 3aMETHOE BIIMSIHHE HA ITOBEICHUCCKHUE
MapaMeTpbl, HACTPOCHUE U MOBEACHUE KAXKIOTO YeTIOBEKA 3aBUCUT OT MHOKECTBA BHEIII-
HUX U BHyTpeHHUX (pakropo (Halberg, 1987; Munkun, bnank M., 2019; 2021). Ilo-
BeJICHUECKHUE IMapaMeTphl YeIOBeKa U3MEHSIOT ero KaXIyIo CeKyHy, He 3ps ['epaknut
TOBOPWJI, UTO B OJIHY peKy Henb3sg Boitu aBaxas! (Ilnaron, 1990). IloroMy HECKOJIBKO
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n3mepenuit M3I1II onHoOro yenoBeka Mo MHGOPMATHBHOCTH WACHTUYHO U3MEPEHHIO
M3IIIT Heckonpkux oaei. CiaenoBaTenbHO, HHOOPMATHBHOCTH HCCIIETyEMON BRIOOPKH
MOBEJCHUYECKUX MapaMeTPOB ONPEAEIACTCS HE KOIMYECTBOM M3MEPEHHBIX MallMEH-
TOB, a 00muM KommdecTBoM m3meperuit M3IIII, koTopoe B JaHHOM HCCIIEIOBAHIHI
3HAYUTEIBHO MPEBBIIIACT CPEIHECTATUCTUYECKUE UCCIEAOBAHMS MALUEHTOB C MOJI-
TBepkAeHHBIM quarao3oM COVID-19. BonbmMHCTBO METUITUCKHUX UCCIICIOBAHUN 110
COVID-19 ocHoBaHO Ha HECKOJBKO coTeH AaHHbIX aHanm3a (El-Rashidy et al., 2021;
Wang, et al., 2021; Laguarta et al., 2021), B TO BpeMsl KaKk IpeABapUTEIILHOE UCCIIE0-
BaHUWe BKrouaeT fAannele 6onee 500000 namepennii 40 OBeEHIECKUX MAPAMETPOB,
a ocHoBHOE uccienoBanue 6osee 150000 pesynpTaToB m3meperuit 40 moBeaeHIECKUX
napameTpoB. KoHeuHo, yBennyeHHe KOJIUIEeCTBA JaHHBIX (OTHOCUTENBHO MPUBEACHHBIX
pe3yNIbTaTOB) BO3MOXKHO MPUBEJET K HEKOTOPOMY U3MEHEHHIO TOYHOCTHBIX XapakTe-
PHUCTHK JUAarHOCTUKH, HO BPSIZ JIM 3TH U3MEHEHUS OyAyT HOCUTh IPUHLMINAIBHBIN Xa-
paktep. Ckopee Bcero, Ha TOYHOCTh JUATHOCTUKU MOTJIH OBl TIOBITUSITH OTPaHHYEHHOCTh
HCTIONIb3YEMBIX TEJICBU3MOHHBIX KaMep IPH 3allMCH BUIECO U N3MEPEHUH TIOBEJEHYECKIX
napaMeTpoB MAlMEHTOB U KOHTPOJIBHOW Ipymniibl. YTOOBI M30ekKaTh BIUSHUS AeTalel
JUCKpUMMHAIMK 0a3 JaHHBIX, TOYHOCTh AUCKPUMUHAINU Obla orpanudeHa 95% npu
o0yuennn . 'paduk, mpuBeeHHBII Ha pUCYHKE 6, TOKa3bIBAET NPaBHILHOCTH TaKOTO
rmoaxoma, Tak kak nepeodydenne MHC n HacTpoiika Ha He3HAYUTETBHBIC IETATU TTPH
JUCKpUMHHAIMK 00y4aeMoi 0a3bl JaHHBIX MOBBIMIAET TOYHOCTh AUCKPUMUHALINH, HO
YMEHBIITAET TOYHOCTh JUATHOCTUKH 10 HE3aBUCUMOM TeCTOBOM Oaze nqaHHBIX. [loToMy
3aMeuyaHue 10 MaJloMy KOJMYECTBY MCCIIEIOBAHHBIX MAllUEHTOB C MOATBEPKICHHBIM
muarao3oM COVID-19 He sBisieTcs cymmecTBEHHBIM HMEHHO U METOJIa C I3MEPEHUEM
MB3IIII. bonpIioe KOINYECTBO U3MEPSEMBIX HE3aBUCUMBIX TIOBEACHUYECKUX TTapaMeTPOB
(40) 1 cOTHU THICAY PE3YNHTATOB M3MEPEHUH MO3BOJIAIOT IV HAXOMUTh yCTOWIMBEIC
pasnuuus B CBSI3SX MOBeAeHUYeCKuX napameTpoB 0onbHBIX COVID-19 u koHTpoIbHOR
TPYIINION, IPEACTaBICHHON 3/I0POBBIMU M OOJIBHBIMH APYTUMH 3200JIEBAaHUSMH JFOIBMH.
Obmee komuuecTBo KoappuunnaToB cBsizu Mexay I1I1 npu oOyuennn MU npu uc-
none3yemoit koHpurypaunu MHC cocrasiser 8201.

Uro kacaercs cBszu 3a0oneBanns COVID-19 u 0coOeHHOCTSIMI MUKPOABHKESHUN
rOJIOBHI YeloBeka. HaunHasi ¢ MOMeHTa pa3pabOTKH TEXHOJIOTHH BUOPOU300paKEHUS
(MunkuH, [tam, 2000), MBI IBITATACH TOHATH TPUYUHY 3aBUCHMOCTH MapaMeTpOB
MUKPO/IBI)KEHUH T'OJIOBBI OT TICHXO(HU3NOJIOTHIECKOT0 COCTOSIHUS YenoBeka. [lepBona-
YaJbHO MBI [IPEAIIoNarajl TepMOJUHAMUYECKOE PABHOBECUE U YEJIOBEUECKYIO TEPMO-
JMHAMUKY OCHOBHBIM MEXaHM3MOM CBS3M MEXAY NaHHbIMH siBieHUsMH (Gladyshev,
2014). 3arem OBLIO BHICKA3aHO MPEAIIONOKEHIE O BECTHOYIIPHO-IMOIIOHAIEHOM ped-
nekce, cesaspiBatonumM [1OC u mukpoaBmwkenue royossl (Minkin, Nikolaenko, 2008).
Hecmotpst Ha TO, 4TO, Ha HAII B3I, HE CTOJIb BaYKHO HANTH OAHO3HAYHBIA MEXaHU3M
3TOM CBSA3M, BaKHEE CTATUCTUYECKH JOCTOBEPHO MOJATBEPAUTH €€ HaJU4HE, MBI BBI-
CKa)keM ellle OAHO IPEANOoI0XKeHHe, 000CHOBBIBaKOIIEe (HU3NIECKYIO0 3aBUCUMOCTD
MEKAY OMMCAHHBIMU sIBJICHUSIMU. OAKH U3 001X (PU3NUECKUX 3aKOHOB, SBIISFOLIMHCS
CJIEZICTBUEM 0O0LIECH TEOPUH OTHOCUTENBHOCTH (IIPUHLMI IPUYUHHOCTH) YTBEPKAAET,
4TO JBa (PM3NYECKUX SBJICHUS MOTYT OBITH B3aUMOCBSI3aHBI, €CJIM OHO U3 HHUX MPO-
n3omwIo mocie npyroro. Pomxkep Ilenpoys B psme myOnuKanui IpeIIoKuil TEOPHIO,
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CBSI3BIBAIONIYIO CO3HAHME U (U3UKY C MOMOIMIBIO KBaHTOBOH rpaButanuu Orch-OR
(orchestrated objective reduction) (Penrose, 1994; Hameroff, Penrose, 2014). B Ha-
qane KaXeTcs, 4To o0Iasi TeOpHs OTHOCUTEIBLHOCTH M 00IIasi TeOpHs IPaBUTALUH
JOCTATOYHO JaJIeKH OT MUKPOJABIDKEHHH rojoBsl. OHAKO0, 3TO HE COBCEM Tak. Bectn-
Oy ISIpHO-3MOLMOHANIBHBIA pedIIeKC 3aKiioyaeTcss B MOAJCPKaHUH BEPTUKAILHOIO
MTOJIOKEHHSI TOJIOBHI 32 CUET COKPAIIEHUS MYCKYJ HISHHBIX MBIIII] IPU MTOCTOSTHHOM
BO3/CHCTBUU IPaBUTALIMOHHOIO 1OJIs 3eMid. B KocMoce npu oTCYTCTBUM rpaBUTALIUU
BECTHOYISIPHO-IMOIIMOHATBHBIN pediekc He OyaeT paboTaTh, Tak KakK MPH OTCYTCTBUH
IPaBUTALMU TEPSAETCSI CMBICT MYCKYJIBHON PETYJISILUH BEPTHKAIBLHOTO MOIAEP)KAHUS
ronoBsl. Bo3aMoskHO, kak mpeamnonaraet [leHpoys, cymecTByIOT rpaBUTAIlHOHHBIE MeXa-
HHU3MBI 0OMeHa HH(opManyeil B OpraHu3Me YeIoBeKa U, €CIIU 3TO IeHCTBUTEIBHO TaK,
TO BecTHOYJIsIpHas cuctemMa OyJIeT epBoid, KOTopas IpopearupyeT Ha rpaBUTAIIMOHHbBIE
CUTHAJBI. 3aMETHM, YTO OJWMH U3 KPUTHUKOB rpaBuTannorHoi Teopuu Orch-OR Ilen-
poy3a, crienuaiicT Mo UCKycCTBEeHHOMY MHTeulekTy Marvin Minsky (Minsky, 1991)
ObU1 OBl OrOpUYEH TPAKTOBKOW JaHHOTO MCCIIEIOBAHUS, BBIIOJHEHHOTO C IOMOILBIO
WU, xak moarBepxkaeHus rpasutanuonnoit reopun Orch-OR Ilenpoysa. Ho mosTopio,
YTO MBI HE BUJUM MPOTUBOpeunid B nmojaxojae [lenpoysa u Muncku. Hayka noctosiHHO
pa3BHUBaeTCs U BIOJHE BO3MOXHO, YTO MO3KE OYAYT OTKPBITHI HOBBIE MEXaHU3MBI
oOmena mH(popMaIuei B 4eIOBEUeCKOM opraHu3Me. B mro6oM cirydae, BpsT U OITH-
Oamuck Bce — Ceuenos, [lapsun, [1aBnos, IOur, bepuuireiin, Bunep, Mupa-u Jlomnec
u Jlopent, korga roBopwid 00 HHGOPMATHBHOCTH pediieKCHBIX nBmkeHui. Ckopee
BCEro, OIMOAIOTCS ONIOHEHTHI TEXHOJIOTUH BUOPOU300pakeHHs!, KOTOphIe HE OHU-
MAIOT, KaK MOXET OBITh CBSI3aHbl MUKPOJBM)KCHUS I'OJIOBBI YEJIOBEKA M M3MEHEHUs
MCUXO(QHU3HOTOTUIECKOTO COCTOSIHUSI.

MuKpoaBHKEHHUS TOJIOBHI YeJIOBEKa 3HAUNTENBHO 00Jiee YyBCTBUTENBHBI K TIOOBIM
OMOpU3NIECKUM M3MEHEHHUSIM B OPTaHU3MeE 4YellOBeKa, OHHU, MPaKTHYECKH, Oe3MHEp-
[IMOHHO pearnpyroT Ha M3MEHEHHE dYMOIHMOHAIBHOTO COCTOSHUS MPU AETEKINH JDKU
(Choi et al., 2020) wim peakuuu Ha ctumyibsl (Munkus, 2021). [IporoTun cuctemsl
BuOpouzoopakenust mist quarHoctuku COVID-19 ucnonp3oBaicst Ha MPEATPUITHI
Oncuc, Cankr-IlerpOypr, Poccust 11 npeacMeHHOT0 KOHTPOJISI COTPYIHUKOB C HIOJIS
2020 roxa. 3a 3To BpeMms ObIJI0 BBIsBIIEHO 2 coTpyaHuka ¢ COVID-19, mpudem ux BbIAB-
JICHUE MIPOM30IIUIO 32 5 ¥ 7 AHEH A0 MOSBICHUS CUMIITOMOB 3a00JIeBaHUS U TTOTYICHUS
nosioxutenbHoro pesynpsrara [P ananuza. [Ipudem, B BBIABICHHBIX CIy4asX B TOT e
JI€Hb MOCJIE MOIYYCHHUS TOJIOKUTENBHOr0 pe3ynbrata Auarnoctuku COVID-19 texHo-
JIOTHEH BUOPOM300paskeH s COTPYAHUKH ObUTH HaripasiieHbl Ha [P anamu3, koTophii
JaJl JIOKHO OTPULATENbHBIN pe3ynbraT. COTpyJHUKH ObUINM OTHPABIECHBI HA KAPaHTUH
U TOJIBKO 4epe3 5, 7 JHEel NOJy4niIu IOJ0KUTeNbHbIA pe3ynbTat I[P rectupoBanus.
9710 03HayaeT, uro AuarHoctuka COVID-19 ¢ nmomoupo aHanu3a MUKPOIBUKEHUI
TOJIOBBI YeJIOBEKa MO3BOJISIET 3HAUUTENILHO PaHee BELSIBILTH 3a00JIeBaHUE, YEM TPaauLH-
OHHBIE OMOXMMHUYECKUE METOIbI TecTUpOBaHus. C TOUKHU 3peHus: PU3MKHU MpoLiecca 3TO
BIIOJIHE OOBSICHUMO, TaK Kak pedIeKCHbIC ABMKEHUs Oe3MHEPLIMOHHBI 1, IPAKTUYECKH,
MOMEHTAJILHO NEPEeJatoT U3MEHEHHE NICUX0(U3HOIOIMIECKOTO COCTOSHUS B U3MEHEHUS
IBIKEHUs. B To BpeMs kak 10001 OMOXMMHUYECKUH MpoIece IPOXOIUT HECKOIBKO
craawii B cBoeM pa3sutuu (Delacourte et al., 1999; Jain, Doyle, 2020).
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BbiBoAabI

Hawm npeacrassiercst, uto onucanHas Metoanka nuarHoctuku COVID-19, necmo-
TPl Ha KaXyllylocs (aHTaCTUYHOCTH U MPOCTOTY, OCHOBaHA HAa HAYYHOM IOAXOJE
K aHaJM3y peQIIeKCHBIX IBUKEHHUH, CTATUCTHYECKH MOATBEPKIeHA U JOKa3aja CBOIO
MIPAKTHYECKYIO pEaIn3yeMOCTb. boiiee Toro, Mbl IOMycKaeM BO3MOKHOCTb yJTyUIIEHUS
MIPUBENIECHHBIX Pe3yabTaToB TOYHOCTH AUarHocTHkd COVID-19 npu yBenmueHun cy-
LIECTBYIOIIEH 0a3bl JaHHBIX U JOMOJIHUTEIbHON 0TpaboTKe anroputMoB o0ydenus N
u auarHoctuku. OO0paboTKa BUICO JIBHUKCHISI TOJIOBBI HE OrpaHUIHBAacTCS 00paboTKOi
Ha [1K, cnemyrommii 09eBHIHBINA IIAT — MEPEHOC ATOW TEXHOJIOTHH Ha TUIaT()OpPMBI
MOOUJIBHBIX TEJICPOHOB.

Hcxonnpie 6a3pl JaHHBIX, 0 KOTOPBIM IMPOBOMIACE 00padOTKa Pe3yIbTaTOB AHa-
THOCTHKH, NPEICTABIECHBl B OTKPBITHIN JOCTYN B JOMOJHUTEIBHBIX MaTepraiax, 4To
MTO3BOJIMT HE3aBUCUMBIM pa3padoTINKaM OTpabaThIBaTh CBOHM AJITOPUTMBI TUATHOCTHKH
COVID-19 Ha ocHOBE UMEIOIINXCS pe3yJIbTAaTOB.

Taxoke MBI IToslaraeM, 9To HHHOPMATHBHOCTE pehIEKCHBIX MUKPOIBUKEHHUI TOJIO-
BBI UeJIOBEKa He orpaHuuuBaetcs quarnoctukoit COVID-19. Mel OynieM pajibl BUIETh
OITyOJIMKOBaHHBIMU Pe3yJIbTAThI HE3ABICUMBIX HCCIIEIOBAHUH B JAHHOM HAaIlPaBIICHHN.
KoHeuHo, MBI OTKPBITHI K COTPYAHUYECTBY, TaK KaK MPOCTOTA U JOCTYIHOCTH MpeJ-
JIaraeMoro MeTO[a OTKPBIBAET MIMPOKHE MEPCIIEKTHBHI IS €T0 MacCOBOTO MMPAMEHEHHUS
U JIOJDKHA MPEensTCTBOBAaTh pacnpocTpaneHuto nanaemuu COVID-19. 5-cexynnnoe
Buzeo TectupoBanue COVID-19 MoxeT 3aMEeHUTH ITacliopTa Ha BaKIIMHAIIAIO U IPYTHE
npobiaemsbl, moromy uto nuarHoctika COVID-19 B peansHOM BpeMeHH JaeT OoJble
rapaHTHH 3I0POBbs, YeM (hOpMaTbHBIE JOKYMEHTHI, HE TIOATBEPKIAIOIIIE OTCYTCTBHE
3apakeHus

JononHutenbHble mMaTepuanbi

OG6o0mICHHBIC JaHHBIE, TOJIyYCHHBIC B XO/I€ TEKYIIErO HCCIACA0BAHNS, JOCTYIHBI Ul CKAYNBAHHS
https://psymaker.com/downloads/NN2.zip

Iporpamma Covid5s mst suarnoctiku COVID-19 mytem u3MepeHus! HOBEASHIECKHUX TapaMeTpoB
JoctymnHa 1o aapecy https://psymaker.com/downloads/setupCovidSs.exe

PykoBoactBo no nporpamme CovidSs nocrymHo mno axapecy https:/psymaker.com/downloads/
COVIDS5S.pdf

[Tonp3oBaTenbekue KOAbL, UCIOIb3YEMbIE B 3TOM MCCIIEIOBAHUM IJIs PACTIO3HABAHUS NTOBEJCHYE-
CKHX NapaMeTPOB W/WJIH KOAa aKTHUBAIMHU JULs TporpaMMbl CovidSs, TOCTYITHBI Y COOTBETCTBYIO-
LIEr0 aBTOPa 0 Pa3yMHOMY 3aIpocy.
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5-1 MexxgyHapofHasi Hay4YHO-TeXHMYecKasi KOH(epeHLus
COBPEMEHHASA NCUXO®U3NONOrna. TEXHONOrns BUsPOU3OBPAXEHUA
WioHb 2022 r., CaHkT-MeTepbypr, Poccus

BubpounsobpaxeHne m UCKYCCTBEHHbIN UHTENMEeKT
KaK He3aBMCUMble HanpaBreHusi KN6epHeTUKH

B. A. MuHKUH

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

Annomayua: Ananuzupyromes oowue NPUHYUNGL U PA3TUYUS MEXHOIOUU BUOPOU30OPAdICEH U
(BH) u ucxyccmeennozo unmennexma (MH). Ilokazano, umo mexnonoeus BH umeem cywecmeennvie
omauyusi om MU, u smu mexunonoauu creoyem paccmampugams KK He3aeuUcumbvle HanpagieHus
Kkubepnemuxu. Heucnonvszosanue HH 6 mexnonozuu BU npu oemexyuu nogedenus u pacnosHagaHuu
amMoyuti 0O0CHOBAHO OMCYMCMBUEM CIAHOAPMHBIX NOOX0008 K NOBEOCHUIO U IMOYUSLM HA OAHHbIU
Mmomenm. Onucano coemecmmoe ucnoavsosanue BU u UU 0ns meduyurnckoil ouacnocmuxu. Ilpeo-
Jazaemcs 3ameHums mesuc 0o oepanudenuu npumernenus MU ons uccreoosanus yenosexa na obujue
mpebo6anus No nNposepke MOUHOCIU NCUXOPUIUOIOSUUECKUX MEXHON02UTL C YHemOM ePOSIMHOCTU
owubox, uyscmeumenvHocmu u cneyuguunocmu. Ipusnano yenecoobpasHviM yMeHbUUmMy GIusHue
IMUYECKUX 0SPAHUYEHULl Ha npoyeccybl 00pabomKy OUOIO2UYECKUX CUSHATO8.

Keywords: subpousobpasicenue, BU, nogedenueckue napamempul, UCKyCcCMEeHHbIl UHMELIeKN,
ucxkyccmeennwvle neiiponnwvle cemu, Al, ML.

Vibraimage and Artificial Intelligence as Independent
Branches of Cybernetics

Viktor A. Minkin

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

Abstract: The general principles and differences of vibraimage technology (VI) and artificial
intelligence (Al) are analyzed. Shown that VI technology has significant differences from Al, and
these technologies should be considered as independent areas of cybernetics. The non-use of Al in VI
technology in the detection of behavior and recognition of emotions is substantiated by the absence
of standard approaches to behavior and emotions now. Described the joint use of VI and Al for
medical diagnostics. It is proposed to replace the thesis on the limitations of the use of Al for human
research with general requirements for verifying the accuracy of psychophysiology technology, taking
into account the probability of errors, sensitivity and specificity. Considered appropriate to limit the
impact of ethical restrictions on the processing of biological and physical signals.

Keywords: vibraimage, VI, behavioral parameters, artificial intelligence, artificial neural
networks, AI, ML.
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BBepgeHune

B HacTosIIee Bpems MOSBUIIOCH HECKOIBKO Ty OIMKAIIHN, CMEIINBAIONIINX TTOHATHS
BUOpoM300paxkeHus U UCKyccTBeHHoro uHTesutekra (Wright, 2020; 2021; Nash, 2021).
[lyTanuma B Toj0Bax HETEXHHYECKHX CIIEHHAINCTOB, KOTOpPbIE JIOOAT paccyXaaTh
0 TEXHMUYECKUX HOBUHKAX U MOCJIEACTBUAX UX MPUMEHEHUs, BO3HUKJIA HE CIy4ailHO
Y MHOTHM TPEACTABIAETCS, YTO TEXHOJIOTUs BuOpouzoopakerus (BI) ocHoBana Ha uc-
kyccrBeHHOM uHTeIviekTe (M), detictBurensHo BU u UM nmeror MHOTO 00IIIUX BHEIII-
HUX TPU3HAKOB, TIpu 3ToM TepMuH U nomyckaet paznudneie onpenenenus (Minsky,
2003; Nillson, 2009) B otimmuuu ot BU, TepMUHOIIOTHS KOTOPOTO YETKO OMpe/IesieHa
(Munxkus, 2007; 2020), onqHako ee MEOTHE He MoHIMatoT. BU xak U nmeeT MHOXKECTBO
pa3IUYHBIX IPUMEHEHUH, uTo Beigensier BU u3 psaa TexHonoruit 06paboTku Gu3HoIIo-
TMYECKUX CHTHAJIOB, UMEIOMINX OOBIYHO OZHO WJIM OTPaHMYEHHOE KOJIUYECTBO IIPHUMEHE-
Huid. BU ncnionp3yercs 41 perieHns pa3inyHbIX 3a1ad, HalpuMep, A7 Paclio3HaBaHUs
amonuii (MunkuH, 2020), n3MepeHus: napaMeTpoB MCHXOPH3UOTOTUIECKOTO COCTOSHUS
yenoseka (boOpoB u 1p., 2021), KOHTPOIIA KauecTBa OMOJIOTHIECKUX POIYKTOB (Zanco,
2021), KOHTpOJIS CHOPTUBHBIX JocTxKeHu (JIlyTkoBa u nip., 2021), TOo €CTh IpaKTUIECKU
Be3Jie, TJe BUOpalyy U IBIKEHHS HECYT WH(POPMAIIHIO O CBoKicTBax oObvekTa. BU kak
WU obpabateiBaeT 1 npeodpa3yeT OrpoMHbIi moTok nHpopmanuu Big Data (Davenport,
Barth, Bean, 2012), B 0CHOBHOM OTpaHWYICHHBIN TOJIBKO MPOIIECCOPHBIMI MOIITHOCTSIMH.
BU nonyuaer nnpopmanuio u3 o0bIMHOTO BHEO curHana, a MU moxxet 00pabaTeiBaTh
nro0ble HHPOPMALMOHHbIE TIOTOKH BHE 3aBUCUMOCTH OT HCTOYHMKA UX JAaHHBIX. BU kak
u U ocHOBaHbI HAa KHOEPHETHYECKUX NOAX01ax 00paboTku 1udpoBoii nHGopManmy,
XOTSI ¥ pa3iIMuHbIX NpuHIKNax kubepHeTuku. BU nucnonp3yer ¢pusnueckue NprUHIUIBI
KHOEpHETHKH M TEOPUU HH(POPMAaLU, OCHOBAHHBIC HAa ONPEAEICHUN ONTHUMAIBHOTO
cooTtHomreHus curHai-mryM (Wiener, 1948; Shannon, 1948), a 1M ncmonb3yeTr TEOPHIO
ympasieHus u Heliponnsie cetr (Minsky, 2003; Haykin, 2008; Nillson, 2009) mns nomy-
yeHus TpeOyeMoro pe3yiabTara. B HacTosIee Bpems pakTHIecKu Bee TexHomornd NN
UCTIONB3YIOT UcKyccTBeHHBIE HelipoHHble cetn (MIHC) Tol nnm uHOW CTPYKTYpBI AT
MIPUHATHS PEUISHN U Tpolecc MamuHHOoro o0yuenus (ML) ¢ yanTenem mm 6e3 Hero
(Haykin, 2008). [1epBbie Tpu mokosnenus cuctem BU He HCIonb3yr0T HEWPOHHBIX CeTel
B CBOEH CTPYKTYpe M 00X0saTCs 03 MarMHHOro o0yueHust (Munkus, 2021), a 3Ha4uT
10 OCHOBHBIM ITpHU3HaKaM TexHosiorust BU cymectBenno ornuuaercst or UN.

Onnaxo, mobutenu oovenuusaTs BU u MU He oOpariaroT BHUIMaHUE HA TTPHHITHIIH-
AJIbHBIC PA3INYMs MEKAY JaHHBIMU TEXHOJIOTHSIMH U TO YTO PELICHUS, IPHHUMAaEMBbIe
BU, onpenenensl 4eI0BEYECKUM HHTEICKTOM, KOTOPEI MOA00CH U MIPOTUBOTIOIOKEH
U (Minsky, 2003). BU — 370 THIMYHAS TEXHOJIOTHS U3MEPHUTEIHHOTO YCTPOICTBA,
B KOTOPOM M3MEPEHHE OCYLIECTBIIsIETCS IO GopMyiaM, MPesIoKESHHBIM YeTOBEKOM Ha
OCHOBE HaOJIFO1aeMbIX (PU3NYECKHX sIBIeHUH 1 3akoHOB (MunkuH, 2020). Ha3siBaTh
BU texnonorueit U1 npumepHo Toxe camoe, uTo Ha3BaTh UM oObaHBIN IUPPOBOI
BOJITMETP, CHMOMETP B aBTOMOOWMIIE MM PTYTHBII TepMomeTp. IIpruem 3o He 03Ha-
YaeT, YTO NMPOABUHYTHIM BOJBTMETP HE MOXKET HCIOIb30BaTh TexHonoruun MU mns
HEKOTOPBIX U3MEPEHUH, TOUHO TakK ke TexHosiorus BU moxet ucnonb3oBate MU mist
peleHust CIOXKHBIX 3ana4. OnHoii u3 ocHOBHBIX pyHKImMi W gBnseTcs mammHHOE
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oOyueHue, a Ui OINpeneieHus MO U moBeaeHuss y BU mpocTo oTCyTCTBYIOT
JOCTOMHBIE YYUTENd, TaK KaK B HACTOSIIEe BpPeMs HET OAHO3HAYHOTO IMOHUMAaHUS
smonmii (Fridlund, Russell, 2021), mosromy BU onpenensier smonuu 6e3 npuMeHEHUs
WU. NuTemekTyanbHBIN aHanmn3 JaHHbIX (data mining), SBISIFOIITHIICS OTHON U3 CO-
craBisromux MM, MoXxeT Tak e IpUCyTCTBOBATh M B TEXHOJIOTHAX 00paboTKu pHU3HO-
JIOTMYECKHUX CUTHaJIoB. Hanpumep, aHatorom BUOPOM300paskeHHS SBISETCS TEXHOJIOTHS
BapuabenbHOCTU cepaedHoro purMa (BCP), kotopas ncnonb3yeT HHTEIUIEKTYalbHYIO
00pabOTKy HMCXOAHOTO KapAHWOJIOTUYECKOTO CUTHaNa ISl TOJTydeHHs MHOOpMAIUH
o BCP (baesckwuii u np., 2001). [Toromy Hanmuue mim orcyrctBrue data mining He To-
3BOJISIET OJIHO3HAYHO MPHUBS3aTh TEXHOJIOTHIO K UCKYCCTBEHHOMY WJIM YEJIOBEUECKOMY
WMHTEIUIEKTY, KaK BIPOYEM U OTPOMHBIN 00beM nHpopmanuu (big data), ncromap3yeMbIid
npu o6paboTke B 06enx TexHonorusx. U u BU uMeroT Heckonbko 00muX U HECKOJIb-
KO OTJIMYMUTEJIbHBIX MIPU3HAKOB, CIEI0BATEIbHO, UX NPAaBUIbHEE BOCIPUHUMATH KaK
pa3nuYHbIe HampaBJeHUs] KHOEPHETUKH, KOTOPbIE MOTYT JOMOJHATH APYT Apyra AJs
MOTy4eHHs OoJiee BEICOKOM TOYHOCTH PELIEHHs IOCTABICHHBIX 3a/1a4, €CIU 3Ty 3a1ady
HEJIb35 PELIUTh C MOMOILIBIO OJHOW U3 3TUX TEXHOJIOTUH.

B Hacrosmee Bpemst MHOTHEe OHOMETPUYECKHE TEXHOIOIHH, HAIPUMep, JIULIEBOI
uAeHTH(UKAINHI, JOTIOHUTENBHO UCTOIB3YIOT TexHonoruto MU nsis moBbImenus To4-
HOCTH ¥ cHIKeHus ommoOok (He et al., 2015). AHaiorudHO OCTYHAIOT pa3padoOTINKH
TEXHOJIOTUH BHOPOHU300pakeHHs1, UCTIONB3Ys cBoricTBa MU BBISBIATH HE3HAUNTENBHEIE,
HO YCTOHUHUBBIE CBSI3U BHYTpPHU O0nbLIOro oobema aaHHbIX. [Ipu 3TOM MeHs ynuBnser
cnenyromuid MoMeHT. Jltoourenu cuutare BU Texnonoruern UM He oOpamiaroT cBoe
BHMMaHU€E Ha YeTBepToe rnokosienue cucteM BU, rae rexnonorus BU nononusiercs MU,
HanpuMmep, A1 MEAULUMHCKUX MpuMeHeHuid npu nuarnoctuke COVID-19 (MunkuH,
AxuMoB, 2021), xorga cymecTByIOT JOCTOBEpHBIE JaHHbBIE st 00y4yenus BU B Bune
pe3yabtaroB IILP tectupoBanuii unu ananu3oB antuteld, uau KT. Xots u B aTom
cnyuqae BU paboraer camocrostensHo, noctapiss MU ucxoausie nanusie, a UM uc-
MOJIb3YET aHHBIE MOBEIEHUYECKUX TapaMeTPOB U IPHHUMAET PELICHUE Ha OCHOBAHHUE
MIPEIBAPUTEIHHOTO O0YUIEHHUS 110 N3BECTHBIM JaHHBIM MAIIUEHTOB U KOHTPOJIBLHOMN TPyTI-
IIBI JUTS PELICHHS, IOCTABICHHOM 3a1a4M CTaHAAPTHBIMU CpeicTBaMu U MeTogaMu NN,

[eTeKkunsa noBegeHus U pacno3HaBaHMe 3MOLUN
TexHonornem BU6pounsoodpaxeHus

Kak pa3paboTunk TeXHOIOrHHU BUOPOU300pakKeHUs B TeUeHHe nocneaaux 20 jier,
sl ICTIBITBIBAMI pa3HbIe IMOIUH, YuTast ctaThl [[xeiimca Paiita (Wright, 2020; 2021)
0 BUOpou3o0pakeHuu. Jlymaro, 3TH CTaTbd MOTYT OBITh HHTEPECHBI YUTATEISIM U OT-
KPBIBAIOT aKTyaJIbHbIC BOMPOCHI STHKH OMpesiencHus moBeacHus. OMHAKO B HUX €CTh
SIBHBIC HEJIOPa3yMCHHMS MIIM OIIMOKU, O KOTOPBIX CJIEAYeT YHOMSHYTh. BHavane 00
ommoOkax. [TosTopro, uro BU — ato He Texnomorus UN. HenpaBuinsHO cMemmBats BU
n U, noromy uTo BUOpOM300pakeHHe OCHOBAHO HA U3BECTHBIX MPHHIMIAX (PU3HKH,
KHOCPHETHKH, (PU3UOJOTHH ¥ MATEeMaTUYCCKUX YpPaBHEHHSAX Ul pacdera dMOIUH,
OINKCAHHBIX B MEPBOM MATEHTE HA BUOPOM300paKEHUE U OCHOBHBIX MTYyOJTHKAIUIX 110
TexHoornu Buopomzodpaxenws (Munkus, [lItam, 2000; Munkua, Hukomaerko, 2008;
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MunkuH, Hukonaenko, 2017; Munkun, 2007; 2020). Ceituac nporwuio yxe 6onee 20 et
¢ matel npuopureta nepsoro nareHra BU (Minkin, Shtam, 2000), mo3ToMy OH OTKpPBIT
IS TIoJIb30BaTenei Bo BceM Mupe. K Hactosmemy Bpemenn kommnanus Jicuc (CaHKT-
[TerepOypr, Poccust) ommybnukoBaia 6 TaTEeHTOB HA pa3IUIHBIE METOMBI U YCTPOMCTBA
TEXHOJIOTMH BUOPOU300paKEeHUs, M BCE ITH MMATEHTHI JIOCTYITHBI [ IIPOBEPKH, ITOITOMY
HEBEPHO FOBOPHTH, YTO BUOPOH300pakeHHE UMEET alITOPHTMUIECKYIO HETPO3PavyHOCTh.
TexHonorust BUOPON300paKeHNUS aHAIOTUYHA APYTUM TEXHOJOTHSAM HCCIIETOBAHUS
¢usnonoruueckux curuanon, Hampumep, DI, DKI" win BCP. D3I usyyaer snextpu-
YECKYI0 aKTHBHOCTH TOJIOBHOTO Mo3ra, BU mccrnenyer ABUTATEIbHYIO aKTHBHOCTH
TOJIOBBI M BECTHOYISIPHO-OMOIIMOHANBHBIN peduiexc (Minkin, Nikolaenko, 2008). Ectb
KOppeJsinus Mex Iy curaanaMu D01 1 curHanamu BUOpON300pakeH st IS JTF0IEH ¢ OT-
KJIOHEHUSIMH OT HOPMAJBHOTO MCHX0(u3noIornaeckoro cocrosuus (Munkus, 2007).
OpnnHako, HUKTO He Ha3bIBaeT DI TEXHONOIMeW HCKYCCTBEHHOTO UHTEIIEKTA!

Bropas omubka [[xxeiimMca Paiita B TOM, 4TO OH OTMEUAET, YTO TEXHOJOTHUS BUOPO-
n300paxenus ucrnonb3yeT MW mms meTekunu moBeneHus U pacrio3HaBaHUS dMOIIHIA.
Pemenus pist BuOponzoOpakeHus He ucrons3ytoT UM npu n3mepeHnn noBeieHueCcKux
napamerpoB. MU ncnons3yer oOydenne, a s 00y4eHHS HEOOXOIUMBI CTaHAAPTHHIE
JaHHBIC U YETKHE MpaBHjia pacro3HaBaHus 0a3 JaHHBIX. JTa KOMOMHALUS OJIXOIUT
JUTS METUITUHCKOW THarHOCTHKH (CYIIIECTBYIOT CTaHAAPTHBIE MEAUIIMHCKUE TECTHI JIIIS
00y4eHus1) 1 HepreMIIeMa JJisl OTIpeie/IeHNs] MOBEJCHUS ¢ MOMOILbI0 TexHotoruu N
(Minkin et al., 2020; Minkin, Kosenkov, 2021; Munkua, AkumoB, 2021). s meTeximm
MOBEICHUS U paclio3HaBaHUsI IMOLMI HE CyIecTByeT MUPOBBIX cTaHaapToB (Fridlund,
Russel, 2021) u HeB0o3MOXKHO M3y4uuTh pemrenne MW mis pacrio3naBanus 0a3 JTaHHBIX
C TIOMOILBIO APYTOro ajlropuTMa KpoMe BUOpOU300pakeHHsl, TaK KaK HET OOJBIIOTO
KOJIMYECTBA BHICOKOKAYECTBEHHBIX BUICOJaHHBIX JIUIsI OOHAPYKEHHS OTTACHBIX JIIOJIEH.
HayuHblii ctaTyc u3MepeHns: SMOLMIA U MOBEJCHUS OTKPBIT U 00CYKIACTCS C Pa3HBIX
no3unuit (Scherer, 2005; Fridland, Russel, 2021). Cs3s Mexny BU, kubepHeTHkoi
Y 3MOLUsSIMH omnucaHa B Moed MoHorpadum (MwunkuH, 2020). DTO uccienoBaHue
OCHOBaHO Ha TecTUpOBaHHU OKoyio 15000 4yenoBek B pa3IMYHBIX MCUXO(U3NOIOTH-
YECKUX COCTOSHUAX (pacciabiIeHHOM, HOPMAallbHOM, arpeCCHBHOM) W TIOKa3bIBaeT
pacnpeneneHns U 3aBUCUMOCTH 16 SMOLIMOHATBHBIX M MOBEJCHYECKUX MapaMeTpoB,
M3MEPEHHBIX ¢ TIOMOIIBI0 TEXHOJIOTHH BUOpon3zoopaxkenus. [IpuBeneHo 1 000CHOBaHO
16 ypaBHEHUH IUIsl U3MEPEHUST IMOLMHA, TOBEJEHUECKUX U MCUXO(PU3NOIOTHIECKUX
MapamMeTpoB, aHAIOTHYHO CTaHJAPTHOMY H3MEPEHHIO (PU3NYECKUX BeNWYWH. baza
JAaHHBIX TTapaMeTPOB SMOIMH M MOBEIEHYECKHX MMapaMeTPOB, U3MEPEHHBIX TEXHOJIO-
ruel BUOpon300paskeHus, TOCTOSTHHO MOTIONTHASTCS U HAXOAUTCS B OTKPHITOM JIOCTYIIE
(http://www.psymaker.com/downloads/CyberVibraV2.zip).

Bropas ommbka J{xeiimca Palita aBTOMaTH4eCKH MPUBOIUT K TPETEH — CMEIIN-
BaHue npobieM MU u neTekumu noBeneHust, 4TO OKA3bIBAETCS MPOCTO OECCMBICIICH-
HbIM. [Ipexne Bcero noroMy, uro texHosorusa BU we ucnonszyer UM npu nerekuuu
MOBEICHUA U paclio3HaBaHUM 3MoUui. JleiicTBuTenbHO, TexHosorus MU umeer ceou
npobiemsl. UM o61amaeT HEKOTOPOi HEMPO3PATHOCTRIO TIPH IPUHATHH PEIICHUS, T10-
TOMY YTO HEBO3MOXHO ITOJTHOCTBIO KOHTPOIMPOBaTh CKphIThIe ciiou MHC. OT0 oxHO U3
ocHOoBHBIX cBoiicTB MHC u M. OnHako, Bo MHOTHX CiTydasx oopaboTka M mo3Bomser
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TOYHO M 33 MUHMMAJIbHOE BPEMsI BBIABIATH 3HAUMMBIEC PU3HAKU U MPUHUMATh Ipa-
BWJIbHBIE PEIICHHS], TO3TOMY pacTeT ucroib3oBaHue M B 60JBIIOM KOIHYECTBE
npuiokeHui. Hampumep, npu uaeHTHOUKANH JIHYHOCTH T10 TOJIOCY U H300paKEHHIO
(He et al., 2015), pacrioznaBanuro amonuii mo mumuke (Giannakakis et al., 2021) u npu
pa3nmuuHbIX MeToax aHanu3a u quarnoctuku (El-Rashidy et al., 2021). Henpo3paunocTs
WU He Tak BaxHa, motoMy 4to perneHust U o0bIYHO TecTHPYIOTCS Ha OONBIIHX 0a3ax
JaHHBIX U IPOBEPSIETCS YaCTOTa OIMOOK. Bee TeXHUUeCKue CUCTEMBI UMEIOT OLIMOKU
(Fawcett, 2006; Munkus, 2019), He Tonbko cuctembl MU, npuyemM B OONBIIUHCTBE
ciryyaes omOok M MeHbIle, 4eM OMmMOOK APYTHX TEXHUUECKUX CHCTEM. B oTinmumnn
ot 1 pemenus BU B nerekuyu MoBeAEHUS U PACIIO3HABAHUIO AMOLUI TPO3PAYHBI,
B K&KIOM KOHKPETHOM CIIydae ONpPENeSIIOTCS MPUYMHBI aHOMAJIBHOTO MOBEACHUS,
CBSI3aHHBIC C OTKIIOHEHHWEM TapaMeTpoB BHOPOM300pakeHUs] OT HOPM CTAaTHUCTHKH,
Harnpumep, 6onee yeM Ha 2 CKO. DTO cTaHIApTHBIN MTOAXOI, HCTIONB3yeMEIi B (hu-
3UKE€ U MaTeMaTH4YeCKOil CTaTUCTHKE, IEPEHECEHHON Ha MOBEJeHUYECKHE apaMeTphl
(Munukus, 2020). OmHON M3 OCHOBHBIX XapaKTEPUCTUK (PU3HMIECKOTO MIIM TEXHIUECKOTO
peLIeHHs SBISIETCS YacToTa OMIMOOK, M 9Ta YaCTOTa OMNOOK MOKET ObITh pacCuMTaHa
C IIOMOILBIO OJHO3HAYHOT'O TECTUPOBAHMS, KaK 3TO OOBIYHO J€NaeTcs Jisl peIleHUH
ouomerprueckoit naentudurannu (Wayman, 2001).

Hecmortps Ha TO, uTO B HacTosmee Bpems BU we ucnons3yer dynkmuun MU mos
olpenieie s TIOBEJIEHNUS U pAacliO3HAaBaHUS SMOLIMH, sI CAMTAI0 BO3MOXHBIM BKIIOUUTh
06pabotky MU B Texuomoruto BU mist onpeneneHus NoBeIeHNS, KOT1a TIOSIBUTCS TEX-
HUYecKas HeoOxonumocTh. Bo3amoxkubie orpanndenust EC qns MU (EU 52021PC0206,
2021) mpu nccaeqoBaHUU TOBEACHUS JAIOT KHTAWCKAM, WHIUHCKIM M POCCUHCKHM
KOMaH/IaM TOJIbKO KOHKYPEHTHBIE IPEUMYIIECTBa B 3TOH 001acTH, XoTs u B Poccuu He
Bce npocto ¢ npumeHerneM VU B 3apaBooxpanernu (I'yces u ap., 2021). HeBaxkHo, ka-
KOH alirOpUTM HaXOAMUTCS BHYTPH CHCTEMBI (BbIYHCIeHHE ypaBHeHHI i MIN), ¢ Touku
3peHust 9HEKTUBHOCTH IPHUMEHEHUS, OOJTbIIIee 3HAUCHHE HMEET BEPOSITHOCTh OITUOOK
cucteMsbl. Tak uto, ecnu Jxeitmc PaliT u eBponeiickue CrieluanucThl O STUKE XOTIT
orpaHnuuTh perrenus N, cBa3aHHbIe ¢ 4eTTOBEKOM, TO MPAaBUIIbHEE CPa3y OTIPABUTHCS
B KaMEHHBIM BeK. XOTs U TOTJa MaJKy B PyKax 4eloBeKa KTO-TO BO3MOXHO CUHTA
WU, TpeboBan orpaHUunTh JUIMHY TATKH M B KOHIIE KOHIIOB OB TOW MaJIKO# MOOUT.

MepguumnHckas gmarHocTtmka texHonormsamm BU n UA

B nocnennee Bpems ucnosbs3oBanre MM B MEAUIMHCKON TUarHOCTUKE AKTUBHO pa3-
BuBaetcs. Tekymas nanaeMuss COVID-19 3HaunTensHO yCKOpHIIa pa3BUTHE TEXHOJIOTUI
WU nnst AMarHoCcTHKH, MPUYEM B Ka4eCTBE BXOJHBIX JAaHHBIX O YEJIOBEKE HCIIOIb3YETCs
pasnmaHas uHbopmanwms (El-Rashidy et al., 2021). Haubonpmee pa3Butre moxyqusio
npumenenne MW npu o6paboTke peHTreHOBCKHX cHUMKOB KT rpyaHoN KiIeTKH st
orpezeneHus crenenn nmopaxkenuns nerkux (Ni et al., 2020). MW ucnonb3yercst He TOIBKO
JUISl IMarHOCTHUKY 3a00JIeBaHus 10 PsLy BXOAHBIX JaHHBIX, HO M IIPU aBTOMAaTHYECKOM
BBOJIe 3BYKOBBIX curHanmoB (Deshpande, Schuller, 2020; Harvill, 2021) u o6pabotke
Buaeonzobpakenus (Minkin et al., 2020). M3Ha4anpHO TpeACTaBISETCS, YTO JUArHO-
CTHKA 3a00JIeBaHUsI 110 TOJIOCY ¥ TeM 0oJjiee aHaIN3y MUKPOJBHKEHHUH TOJI0BBI ABJIAETCS
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abcypioM, HE UMEIOLIMM 1o co00l HayyHBIX ocHOBaHUH. Ho eciam MBI mocMoTpum
HAa TIPOIIECC TUATHOCTUKH JIF000T0 3a00JI€BaHNA C TOUKH 3PEHUS] PH3NUECKUX 3aKOHOB,
TO HE YBUIUM HHUKAKOH Pa3HULBI MEXKIy aHAIU30M PEHTTEHOIpaMM TPYAHOH KIETKU
Y aHAJIM30M MHKPOJBIKEHHI TOJIOBBI KaK MHAMKATOPOB 3a0oseBanus. Vi3BecTHO, YTO
IpU CpeAHuX U TsokenbX (hopmax 3aboseBanust COVID-19 npoucxoauT 3apaxkeHue
JIETKUX, BBI3BIBAIOIINE (PU3NUECKUE U3MEHEHHS B CTPYKTYpPE JICTOYHOUW TKaHH, KOTO-
pBIe MPOSBISIOTCS HA PEHTICHOBCKUX CHUMKaX IpyIHOH KieTkd. CienoBaTenbHO,
JIOTUYHO TMPENIOJIOKUTE, YTO MPOIEHT MOPa)KEHUs JIETKUX MPOIIOPLHUOHATIEH TSKECTH
3a00JIeBaHUs M ATOT MPUHIUI aKTUBHO UCHONb3yeTcs npu auarHoctuke COVID-19
(Ni et al., 2020), Tak kak mMeTonbl OMoxuMudeckoro ooHapysxkenuss COVID-19, Ha-
npumep, [1LIP TecTupoBaHie MMeET 3HAUUTEIBHOE KOJIMUYECTBO JIOKHOOTPULIATEIBHBIX
ommnbok (Wikramaratna et al., 2020). ®uznueckue U3MEHEHUS B JISTKUX YEIOBEKa MPU
3aboneBannn COVID-19 BEI3BIBAIOT ONpeieNIeHHbIE U3MEHEHNS B TOJIOCOBBIX XapaKTe-
pHUCTHKAaX 3a00JIEBLUINX, 0COOCHHO MPH Kalllle, YTO TaK e UCIONb3YyeTCs ISl TUarHo-
ctuku 3aboneBanus (Harvill et al., 2021; Deshpande, Schuller, 2021). Micrions30Banme
TOJIOCOBBIX XapaKTEPUCTHK AJISI AUATHOCTUKHU 3a00JIeBaHUs MMEET P NPEUMYIIECTB
OTHOCUTENIHHO OMOXMMUYECKUX U PEHTI€HOBCKUX METOAOB TUarHOCTHKH, 3TO IPEXIE
BCEr0 OMEpPaTUBHOCTh M MPOCTOTA TECTHpOBaHUs. IIpy 3TOM CIOKHOCTE BBISBICHUS
YCTOMUYMBBIX MPU3HAKOB 3a00JI€BAHUS TAKOBA, YTO MPAKTHYECKH TOJIBKO METOJIBI, OC-
HoBaHHBIE HAa M, MOTYT HaZle’KHO pa3AeinuTh ayJU0 CUTHANBI OOJILHBIX M 3JJ0POBBIX
mozei. CoBpeMeHHas MEAUIMHA HE OTPHUILIAET, YTO BCE (PU3MOIOrHMYECKHE MPOLECCHI
B OpraHM3Me YeJIOBeKa B3aMMOCBSI3aHbl, U JTI00ast IaTONIOTUsI TaK MM HHAYE OTPaKaeTCs
Ha (pYHKIMOHMPOBAHUH BCeX pu3nonorndeckux cucreM (Vaitl, 1996). 9to o3nagaer, 4ro
3aboneBanne COVID-19 oka3sbiBaeT BIMsSHHUE U HA (YYHKIIMOHUPOBAHMH BECTHOYIIIPHON
CHCTEMBI, KOTOpasi 0TBEYaET 3a pepIeKTOPHOE MOIAEPKaHNEe BEPTUKAIBHOTO COCTOSHUS
rojoBel 4enoseka. [1ycTs aTa cBa3b He cToab oueBHaHa kKak COVID-19 — Tlopaxenue
JIETKUX —> 3BYK KalllIsl, HO €€ 00s3aTeNIbHOE TIPUCYTCTBHE ONpeiensieTcsl GU3NIeCKUMU
3akoHaMH. OCTaeTCsl OTKPBITHIM BOIPOC, HACKOJIBKO HAJIeKHO MOXKHO BBISIBUTB 3TY CBSI3b
Y HAaCKOJIBKO YCTOWYHMBBIMY sIBIsTIOTCA npr3Haku COVID-19, mpossistronpiecs: B MEKpO-
IBIKEeHUsIX rosoBbl? TexHosnorus BuOponsodpaskenus: coBmectHo ¢ MM mokasana no-
CTaTOYHO BBICOKYIO TOYHOCTH quarHocTiku COVID-19 (6onee 94%), uro moaTBepkaaeT
BBICOKYIO UyBCTBHUTEIbHOCTD BECTUOYJIIPHON CHCTEMBI IPY MH(HULHUPOBAHUHI BUPYCOM
COVID-19 (Munkun, Akumos, 2021).

O6cyxaeHne n gucKyccus

EcTb MHOTO CyOBEKTUBHBIX MPUYWH, 0 KOTOPBIM pa3HbIE JIOAN HACTPOEHBI MPO-
TUB U XOoTAT orpaHmunth npumenenne U n BU (Veale, Borgesius, 2021; I'yces
u nap., 2021; Wright, 2021). TexHonoruu, TpUHUMAIONIUE PEIICHUE 32 YEJIOBEKa
WM OTIPEJIENSIIOIINE IMOLIMY YeJIOBEeKa, MPEJICTABIIOTCS MTPOTHBHUKAMH YeIIOBEKa.
beckonTakTHas U MPOCTasi TEXHOJIOTUS OMPENCICHUS SMOIUN WM JUATHOCTUKU 3a-
0OJIeBaHMS BRITIISIUT HACTOJIBKO (DAHTACTHICCKOM, UTO KaXKeTcs danpIimuBKoi. Kpome
toro, BU cnenano B Poccun, 4ro qo0aBisieT HEraTUBHBIX aCCOLUAIINI C COBPEMEHHOM
Poccueii B Mmupe. Taxxe BU u3MeHsIET CIIOKUBIIMECS TPATUIIMOHHbBIE TTPECTABICHUS
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B HECKOJIBKHX 00JIACTSIX HAYKH, TAKUX KaK MEIUIMHA, TICUXOJIOTHS U ICUXO(PHU3UOTIOTUS
(Munkun, Kocenkos, 2021; Munkun, bnank M., 2021). Konewno, yka3aHHbIC TIPAIHHBI
U KOHKYPEHTHI co3/1at0T MHOTO npoTuBHUKOB MU u BU. S He xouy HUKOro yOeKaats.
Most 3amaga cienath TexHosgoruio BU mydre, 9To661 mporpamMmel paboTanu ObIcTpee
U Jiealii MEHbIIE OMMOOK NPH MPUHATUU pelieHunit. OCHOBaTeNb aHATUTHYECKON
ncuxonorun Kapa FOHT cka3ai, 4To MHTPOBEPT M 3KCTPABEPT HUKOTAA HE MONMYT
apyr apyra (Jung, 2016). Dncuc paspabaTbIBaeT TEXHOJIOTHIO BUOpOM300pakeHus,
OCHOBaHHYIO Ha 3aKOHaX (HU3UKH, KNOEPHETUKE U TeOpUH HHPopMannuu. Ousnueckue
3aKOHBI, KaK 1 3aKOHBI Hpl0TOHA, MeHTH4HEI B BenukoOpurannu u Poccun. @usnye-
CKHE 3aKOHBI 00BEKTUBHBI, HOPMBI OTHKH CYObEKTHBHBI, Pa3JIMYHBI B PA3HBIX CTPaHaX,
Y HEBO3MOXXHO MMETh EIUHYIO 3THUKY U BCETO MHUpa. DTHUYECKAs HISHTUIHOCTh
uccnenoBasiiack BU B mpoduiisx MHOXECTBEHHOTO MHTE/IeKTa B SImonuu, Mpane
u Poccum (Nikolaenko et al., 2020). JIkeitmc PaliT — crenmaiucT 1Mo 3THKE, a MOS
crienuanuzanus — Qusnka u HHGopMaIus, ModITOMy, UCIONB3ys noaxon FOHra y Hac
o0s3aTensHO OyAyT pa3HbIe B3TIISAABI HA OAWH U TOT XKe 00bhekT. B BenmnkoOpuranuu
ecThb Belnukuil yueHslid Pomkep [lenpoys, nonyuunsmuii B 2020 rony HobeneBckyro
MIPEMHUIO 110 (PU3HKE 32 OTKPBITUE, TOTO YTO 0OpA30BAHUE YEPHBIX JIBIP SBISIETCS MOJI-
TBEp>KAEeHUEM 001ell Teopun OTHOCUTENbHOCTH. B Moem nonumanuu Pomxep Ilenpoys
OB MOCTOWH TIosTydeHnss HoOemeBckoi TpeMiH paHee 3a psl CBOUX padoT 1Mo Gpu3nke
co3nanus (Penrose, 1996; Hameroff, Penrose, 2014). ®u3nka co3HaHus, 3asBICHHAS
ITerpoy30M ¢ KBaHTOBBIMH KOJICOAHUSMH B MUKPOTPYOOUKax, OOJIbIE OJIM3KA K TEX-
HOJIOTHH BHOPOM300paKeHHs, YeM K BOIIPOCaM 3THKH, U, BO3MOKHO, SMIIUPHUECKHUE
M3MEpeHus C IOMOIIBI0 TexHoMoTnu BU sBisroTCst pesynbpraramMu Teopuu 3G GHeKToB
KBaHTOBOU TpaBUTAIIMN B MUKPOTPYOOUKax.

S He BIKY TIPOOJIEMBI B TOM, YTO PE3YJIETAThl BUOPON300paKeHUS HE KOPPETUPYIOT
C HEKOTOPBIMH METOAaMH Tcuxoyiorndeckoro tectupoanus (Wright, 2020; Minkin,
2021). OTo HOpMaNTbHAsA CUTYaIUs ¥ TOMY €CTh HECKOJIBKO MpryuH. OCHOBHAS MPUYNHA
B TOM, YTO CO3HATEJIbHbBIE U OECCO3HATENbHbIE PEAKLIUN Ha CTUMYJIBI HMEIOT Pa3HYIO
npupoxny, BU usmepser obe peaknuu, ogHako Oosblias 9acTh MMCHXOJIOTHYECKHUX
TECTUPOBAHUHN OIpeeNsseT TONFKO CO3HATENIBHBIE PEeaKIiu, a OoJbIIas 4acTh ICH-
X0(pU3HOJIOTHUECKUX TECTUPOBAHMIA OIpeNesieT TOIbKO Oecco3HaTeNbHbBIE PEaKIINH.
C npyro# cTOpoHBI, MyOIUKY€eTCs Bce OOJIbIIE U OOJbIIIe HE3aBUCUMBIX UCCIIEIOBAHH,
MOKa3bIBAIOLIMX BBICOKUH YPOBEHb KOPPEISLUUU MEXAY pedyiapTraramu BU u pe3ynb-
TaTaMH BATAIHBIX TICHXOJOTHUECKUX WK TICUX0(pu3nonorudeckux TectoB (KoceHkos,
[e6nanos, 2020; Mizukami, 2021; Deng, Chen; 2021; Tseng, 2021).

3aknro4yeHue

BU kak cucrema TexHuUecKoro npodaininra (onpeneneHus XapaKTepUCTHK TIoBeIe-
HUS YeJIOBEKa TEXHUYECKIMH CpeACcTBaMu) (PUKCHUpPYeT U 00padaThiBaeT peabHble Pu-
3udeckue 3Q(HEeKThl, UMEIOIINE MECTO B YEJIOBEYECKOM CO3HAHUU M OECCO3HATENFHOM.
OTBeprayTh pe3ynbTatel B — 3T0 TO e camoe, 9TO OTBEPTHYTh 3aKOHBI HproToHA
W3-3a STHUECKUX MPUHLIUMNOB. BBl MokeTe monmpoOoBarTh 3TO clenaTh, HO HE MOXKETe
OCTaHOBHTH IaJICHHE S0JIOKA.
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Ecnu Owr 51 0BT cienuanucToM 1o 3TUKe, kak James Wright (Wright, 2020; 2021)
i coctaButenm akta 00 MU (EU 52021PC0206, 2021), To MeHS CKOpee BCETo HHTE-
pecoBain cienyrouuii Borpoc. CKONbKO eme J0KHO ymepeTs moaeid ot COVID-19,
YTOOBI U3MEHUIIUCh STHUYSCKUE IPUHIIHITBI, 3aIPEIIAIOIIHE IIePEaaBaTh TPETHUM JIUIIAM
OroMeTpUYecKre MapaMeTphl MAIMEHTOB U MPEXKIE BCETO BUIIEO H300pakeHne, He00X0-
JIMOE ISl co3Manus 0a3 TaHHBIX MalMeHTOB M KOHTpous? [logeMy MOXKHO cOo3/aBaTh
OTKPBITBIE 0a3bl PEHTTEHOBCKUX M300payKeHUI TPYIHON KIIETKHU, HO HEJb3s B OTKPHITOM
JIOCTYIIe UMETh 0a3y BUICO M300PaXKCHUI JIUIIA JIIOEH, KOTOphIe He MeHee HH(DOPMATHB-
HBI 1715l AMaTHOCTUKU WH(EKINH, YeM PEHTTEHOBCKIE M300pakeHust? EcTecTBeHHO, IpH
MOJIYYSHUH COTJIACHS JIMI] HA HCIIOJIb30BAaHUE X BUICOM300PKCHUN B HAYUHBIX IEIIAX.
S cumraro 3THYHO JTFOOYIO TEXHOJIOTHIO, KOTOPAsi COXPaHsET XKU3HU JIFO/ICH, BHE 3aBH-
CHUMOCTH OT TOTO Hcmoib3yeT oHa I n BU wnn Het. A npensTcTBOBaTh Pa3BUTHIO TEX-
HOJIOTUi1, KOTOpbIE MOTYT OCTaHOBUTH NaHaeMuto COVID-19, Ha Moii B3ris]1, HE TOJIBKO
HE3TUYHO, HO M TIPECTYITHO. DTHUYECKAs MTpaBKa (U3NUYECKUX 3aKOHOB, MATEMATHUECKUX
3aKOHOMEPHOCTEH M KHOCPHETHIECKUX MTPUHIIMITOB, Ha KOTOPBIX ocHOBaHbI M n BU,
AHAJIOTUYHA TIOTBITKE CO3/IaHMsI HEMEIIKOM (DM3KMKH, KOTOpPasi U3BECTHO YeM 3aKOHYMIIAC.

JMCcKpUMUHAIIUS aNTOPUTMOB 00paOOTKH IO MX BHYTPEHHEH CTPYKTYpE HAIIOMUHAET
MHE TeXHHUYECKHUH pacu3M. HeMHOTO cTpaHHO roBOpUTH O pacu3Me B 21 Beke, Koraa
OOMIETTPUHATON CTaa TOYKa 3PEHHS, YTO BCE JFOM PAaBHBI HE3aBHCHMO OT IIBETA KOXKH.
Tenepsb ocTanmoch TOOUTHCS PABEHCTBA U JJIS aTOPUTMOB, O HUX CJIEIYET CYAUTH 110
pe3ynbTaTaM uX paOoTHL, a He 10 BHYTPEHHEH CTPYKTYpe.
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5-1 MexxgyHapofHasi Hay4YHO-TeXHMYecKasi KOH(epeHLus
COBPEMEHHASA NCUXO®U3NONOrna. TEXHONOrns BUsPOU3OBPAXEHUA
WioHb 2022 r., CaHkT-MeTepbypr, Poccus

CoBMecCTUMOCTb CBOMCTB FeHUs u 3nopes
B nepcoHanbHom npocune. OCHOBHbIe NOPOKK 21 Beka
C NPUBA3KOWU K MHOXECTBEHHOMY WMHTENNEKTY

B. A. MuHkuH, A. H. HukonaeHko

00O «MHoronpodunbHoe nNpeanpuaTne «Arcucy,
CaHkr-lNetepbypr, Poccus,
minkin@elsys.ru

Annomanyusn: Onucan Memoo adanmugHo20 MeCmupo8anUsl C NPUMEHEHUEeM HeUPOIUHEEUCTIUYe-
CK020 Npoghatinunea u npeovasieHuemM MHO2OQAKMOPHBIX CIUMYL08, UHOUBUOYATILHO ONPEOeisleMblX
Ha cmaouu npedsapumenbHo20 mecmuposanus. Paspabomana nuneiinas cmpykmypa co8pemMeHHbIX
He2amueHblX XapaKmepucmux 4eiogeka (NOpoKos, pexos), 0OHO3HAYHO NPUBA3AHHAA K MUNAM
MHOICECMBEHHO20 UHMENIEKMA N0 B03PACMAHUI0 YPOGHs dKkcmpasepcuu. Onucana memoouxa
MeCMUpOBaHUsl NO3UMUGHBIX U He2AMUBHBIX CEOCME TUYHOCHIU C NOMOULLIO MEXHOI02ULU UOPOU30-
Opadicenus: u npedvAGLEeHUs, MEKCMOBbIX U GU3VALbHBIX CIMUMYII08 C NEPUOOOM NPeObsGIeHUs 5 CeKYHO.
Ipeonooicen pacuem npoghuiia nopoKoe uenosexa u 06uje2o KO3 GuyueHma nopoka Ha OCHOBAHUU
becco3HamenbHOl U CO3HAMENbHOU PeaKyuu Ha npeodvsesiiemvie CMUMYIbl. Paccmompenvi 603mooic-
HOCMU NPUMEHEHUs. NPedNazaemMo2o Memood IUYHOCMHO20 npogainunza. Ilpeonoscena eunomesa
ROGbIULEHUS. MOYHOCIY NPOPATIIUHEA TUHHOCIU NPU 3aMeHe NCUXODUSUOIOSUYECKO20 MECUPOBAHUSL
HA UCCIe008aHUEe HA NCUXOPUUOIOSULECKUM MPEHAdCcEpPe, NPU KOMOPOM USMEPSIOMCS PeaibHble
XAPaKmepucmuky JUYHOCMU, d He NPOSHO3Upyemble.

Kntouesste cnosa: subpouzobpasicenue, c6oUCmMEa IUUHOCMU, MHONICECMEEHHbIL UHMELIEK,
NOPOKU, 2pexu, NCUXOQUIUONO2US, NCUXOPUIUOLOSUYECKOe MeCMUPOBAHUE.

Blitz Judgment. Sins of the 21st Century Identified
by Multiple Intelligences and Vibraimage

Viktor A. Minkin, Yana N. Nikolaenko

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

Abstract: The method of adaptive testing with the use of neurolinguistic profiling with the
presentation of multifactorial stimuli, individually determined at the stage of preliminary testing, is
described. Linear structure of modern negative addictions (vices, sins) has been developed, which is
uniquely tied to the types of multiple intelligences by extraversion level increases. The technique of
positive and negative personality traits testing, using vibraimage technology and presentation of text
and visual stimuli with a presentation period of 5 seconds is described. The calculation of a person’s
vices profile and the general vices coefficient based on the unconscious and conscious responses
to the presented stimuli is proposed. The possibilities of applying the proposed method of personal
profiling are considered. Proposed the hypothesis of increasing the accuracy of personality profiling
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by replacing psychophysiological prognose testing to the study on a psychophysiological simulator,
in which real personality characteristics are measured.

Keywords: vibraimage, personality traits, multiple intelligences, vices, sins, psychophysiology,
psychophysiological testing.

J1s pyCCKOSI3BIYHOTO YUTATENS BOIPOC COBMECTUMOCTH T'€HHUS U 3710/IEHCTBA peIIeH
[IymxkuneiM ewte B 19 Beke: «A reHuit u 31o01eiictBo — JIBe Belu HecoBMecTHbIE. He
npasaa ab7» ([lymkun, 1831). IlpumMepHO Tak ke U yueHbIE IPEANOUYNTAIOT OTAEIHHO
HCCIIeIOBATh TOJIOKUTEIBHBIC CBOMCTBA M TayaHTHI TuaHOCTH (Gardner, 1983; 2009;
2021), otnensHo — oTpunatenbhbie (Leonhard, 1976, 3ouau, 1998; Drayton, 2009;
Brud, Cieciuch, 2020) n otnensHO — HelTpaIbHBIE XapakTepucTuk tnaHoCTH (Eysenck,
1981). PazButne TexHonoruu Budbponszodpaxenus (MunkuH, Lltam, 2000; MuHkuH,
2007; Minkin, Nikolaenko, 2008) B kauecTBe HHCTpYMEHTA ISl HCCIIEAOBAHUS IPOGUIIS
JIMYHOCTH B 3TOM IIJIaHE HE OTJINYAJIOCh OT TPAJIUIIMOHHBIX HayYHBIX MTOAX0J0B aHAIN3a
MICMXO(DHU3UOTIOTHIECKOTO COCTOSHUS uepe3 pediekcHbie MukpoaBrokenus (Darwin, 1872;
Mira-y-Lopez, 1957; Bernstein, 1967; Lorenz, 1963). MbI Tak e BHa4ajie CO3/aBalld
pa3Hble OTMPOCHUKH /IS BEISIBIICHHS TAJAHTOB M MIPOQIIIS MHOKECTBEHHOTO HHTEIJIEKTa
(Munkus, Hukonaenko, 2017), HelTpalbHBIX TOBEACHUECKUX XapaKTepUCTUK (MUHKHH,
2020) u oTpHUIaTeIBHBIX XapakTepucTuk anaHocTH (Hukomaenko, 2020). Oxaako pa3pa-
0O0TKa MPHUHIIMIIOB aJJAIITUBHOTO TECTUPOBAHUSI M HEWPOIUHI BUCTHYECKOTO MPOQaiivHra
(MunkuHn, Hukomnaenko, 2020) 3aMeTHO M3MEHWIIA HAIITK MIPEICTABICHUS O YEIIOBEKe
Kak GU3MYECKOM 0OBEKTE, B KOTOPOM BCE B3aUMOCBS3aHO U IIEPETJIETEHO, B TOM YHUCIIE
MOJIOKUTETIHFHBIE M OTPULIATENbHBIE CBOWCTBA. BCIIOMHIM MOIIaroBo OCHOBHBIE ITPHH-
IUTBI AAANTHBHOTO TECTUPOBAHYSI, KOTOPHIE TIO3BOJIMJIM HaM 3aMaxXHYThCS HA BCEOOD-
EMITIOIIU I JTMYHOCTHBIN MPOQaliIMHT 32 KOPOTKOE BpeMs TeCTHpoBaHUs B 250 ceKyH/I.

[lepBbIM IPUHIIUTIOM TICUXO(U3UOIOTUIECKOTO TECTHPOBAHMS CTala COBMECTHAs
00paboTKa CO3HATENLHOW U OECCO3HATEIHbHON Peaklul HCIBITYeMOTO0, H3MepseMast
B eIMHON OTHOCHUTENbHOU MmKane (MunkuH, Hukomnaenko, 2017). CnexyromuM mpuH-
IUIIOM TICHXO(U3UOIOTUIECKOTO TECTUPOBAHHMS, TO3BOJIMBIINM 3aMETHO YMEHBIIUTD
BpEMs IIPH TIOBBIIIIEHUH TOYHOCTH, CTAJIO JIMHEHHO-OIMO3UITHOHHOE TECTUPOBAHKE C T10-
CclieIOBaTEeNbHBIM (POPMUPOBAHHEM OTO3UIIMOHHBIX CTUMYJIOB, C(QOPMHPOBAHHBIX IO
HapacTaHUe PKCTPABEPTHBIX CBOMCTB MuHOCTH (MuHKiH, MsicaukoBa, 2018). Cuaxpo-
HU3aIMs PUTMa MO3TOBOM aKTHBHOCTH 10T pUTMHYHOE TIpeIbsIBIICHNE (PUKCUPOBAHHON
MOCIIEZI0BATEIFHOCTH BHEIIHUX CTUMYJIOB CTalla CIEMYIOIIUM IIaroM B MOHWUMAaHUU
ncuxo(U3noNoruueckux peakuuii (Munkun, bnank M., 2019), Tak kak ObIJIO yCTaHOB-
JIEHO, YTO TIOPSOK U MEPHUOJ MPEABSBICHUS CTUMYJIOB B3aMMOCBSI3aHBI C XPOHOOMO-
norunueckumu nponeccamu (Halberg, 1987; biaank M., biank O., 2010). OnpeznencHue
KOPPEISAIUOHHBIX CBA3EH MEKAY OCHOBHBIMU IICUXO(HU3NOIOTHUECKUMHE U TIOBE/ICHYE-
CKMMH [apaMeTpaMy CTaNO CICAYIOIMM 3TAIIOM HCCIEIOBAHMS IICHXO(PH3UOTOTHISCKIX
peaknmii (MunkuH, 2020). Pa3paboTka MPUHITUIIOB METOIa HEHPOIMHTBUCTHUECKOTO
aIalITUBHOTO TECTUPOBAHUS C MTPOBEACHUEM HAYAIBHOTO dTara ONpeAeIeHNs TUIA JINY-
HOCTH ¥ TIPEIBSIBIICHNEM 3HAYMMBIX (DAaKTOPHBIX CTUMYJIOB B XOJI€ OJJHOTO TECTHPOBAHMUS
MO3BOJIMJIO CHIENATh OIPOCHUKHU PEATbHO MEPCOHATLHBIMU ITPU YMEHBIICHUH KOJTUYECTBA
MPEIBSIBISIEMBIX CTUMYJIOB BO BpeMs OofHOro TectupoBanus (Munkun, HukomaeHko,
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2020). Ilepexox K yKOpOUEHHOMY NEPHOAY MPEIbABICHUS CTUMYJIOB (5 CeKyHN) TO-
3BOJTIJT HE TOJIBKO YBENUYUTH KOJTUIECTBO MPEIBSIBISIEMBIX CTUMYJIOB 32 KOPOTKOE BPEMS
TectupoBaHus (He 6onee 10 MUHYT), HO ¥ TOBBICUTH TOYHOCTD BBISIBIICHUS! CKPBIBAEMOM
nHpopmarmu (MunkuH, 2021; MunkuH, bnank M., 2021).

be3 aTux nocnenoBatenbHO CAENAHHBIX I1ar0B B HOHUMAaHUM NICUXO(U3HOIOTHYECKON
peaKIyy Ha CTUMYJIBI OBLIO HEBO3MOKHO KOPPEKTHOE CTPYKTYPHUPOBAHHE TTOJIOKUTEb-
HBIX U OTPULATENBHBIX CBOMCTB JIMYHOCTH B KOPOTKOM 250-CeKyHITHOM TECTHPOBAaHUHU
¢ npeabsaBiIeHHEeM 48 WHANBUIYATbHBIX CTUMYJIOB, Pa3IUYAIOIINXCS B 3aBUCHMOCTH
OT THIIA JIUYHOCTH UCHBITYEMOTo. B KadecTBE OCHOBHOIO MHCTPYMEHTA AJISI OLCHKU
MOJIOKUTENBHBIX CBOMCTB ¥ CIIOCOOHOCTEH JIMYHOCTH MCIIOIB30BaHa CTPYKTYpa MHOXKeE-
cTBeHHOro uHTeekra (MU) ¢ yBeandyeHneM 3KCTpaBepPCUH, a CTPYKTypa HeraTHBHBIX
CBOMCTB JJMYHOCTH (B JAJIbHEHIIIEM MBI Oy/IeM UCIIOIb30BaTh TEPMUH MPOQHUIIb MTOPOKOB
JMYHOCTH BMECTO TEPMUHA POQUIIb HETaTUBHBIX CBOMCTB JINYHOCTH, TaK KaK OH KOpO4e
W UMEET JIPEBHIO0 HCTOPHIO), BBISIBIIsIEMast 0 IBIKeHUsM royioBsl (Behnke et al., 2021),
TaKOKe MIPUBA3aHA K 9KCTPABEPCUH AJIsI HOBBILIEHHUS COBMECTUMOCTH MEX Ly IIEpBOii HO-
JIO)KUTEIILHON U BTOPOM OTPHULIATEILHOM 4aCTbK TECTHPOBAHUS, KaXas U3 KOTOPBIX
BKJIFOYAET OJMHAKOBOE KOJIMUECTBO CTUMYJIOB — 110 24. [1opsiioK npeabsaBIeHNs CTUMY-
JIOB B MEPBOM YacTH OMPOCHUKA JUIA ollpeaeneHus Beaymux Tunos MU u Bropoii yactu
OTIPOCHHMKA JIJIs1 BRISBIICHHS TOpoKkoB jraHoctH (I1JI) mpuBenen B Tadmmie 1.

Ta6bnuuya 1

CTpyKTypa npeabsBreHns CTUMYIIOB B MEPBOM YacTu ONPOCHMKa AN onpeaeneHus
Beaywmx Tunos MW n BTopon Yactu onpocHuka ans soisenexuns Ml

12_ MW Neo 12_TMopokos 12_Sins RU | EN
BHYTPUNMYHOCTHBIN 1 | Cyvumg Suicide Cy | SU
dunocodckmin 2 |NeHb Sloth JIH SL
Ilornko-Matematuueckun 3 | Knbep-3aBncumocTb Cyber addiction K3 CA
BusHec-Kommepueckuii 4 | XagHocTb Greed KO GD
BusyanbHo-lpocTpaHCTBEHHbIN 5 ﬁg;?(go;::&g Dﬁ:goxggisc;?én AH AD
MpupoaHbIn 6 |Ypesoyrogue Gluttony ypP GL
MoTopHo-[BurateneHbin 7 | AHopekcusi Anorexia AP AN
o pimaecun | g |Top, Prge vaniy | 1T | Py
MNogBmKHUYECKUI 9 | BopoBcTBO-B3siTKM Bribe, Theft BB BT
Bep6anbHo-JIMHrBUCTUYECKIIA 10 |3aBuctb Envy 3T EN
KpeaTuBHbIN 11 | MoxoTb LUST nT LT
MeXnMYHOCTHbIN 12 |THes, ApocTb Wrath r4 WR

Hammm nmoaxoas! k npuBeaeHHbIM THIIAaM MU ObUTH JOCTATOYHO MOAPOOHO OIH-
caHbl B mpeAsaynmx nyonmukamusax (Munakuna, Hukomaenko, 2017; 2020). [Tostomy
MBI TIPUBOJIUM TOSICHEHHUS TOJIEKO K TepMuHam ctoiona 12 [Mopokos Tadiuies! 1, Ha
OCHOBE KOTOPBIX OBLIH MTOATOTOBIICHBI CTUMYJIBI TIporpaMMbl MI-Sins, BBISIBIISIONTHE
YKa3aHHBIC TOPOKHU.
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Cyuuua — COBOKYITHOCTb MBICIICH, IpeCTaBICHUH, MepeKUBaHUN CyUIUAAIbHON
HAIPaBICHHOCTH C TOTOBHOCTHIO K MX peanu3anun. CyHuiua NOHUMaeTcs: Kak OCO3HaH-
HOE CTPEMIICHHE JIUIINTE ce0s )KU3HU B CUITY 00BhEKTUBHBIX HJIH CYOBEKTUBHBIX IPUYHH.

Jlenb — HECTOCOOHOCTh MIIM HEXKEJaHHWE IMPOSBIATh AKTUBHOCTH B KaKOM-ITHOO
Jlesie; OCO3HaHHOe 0e3eiiCTBHE B CHTyaIlMH OJIarONPUSTCTBYIOIICH NEATEIbHOCTH;
ciaboBosue. JIleHb, Kak OJMH U3 BUIOB MPOKPACTUHAINH, COLIMATBHON U INYHOCTHOMN
naccuBHOCTH yenoBeka. OnuH u3 7 cMepTHBIX rpexoB (Kleinberg, 2010).

Kubep-3aBrcumocTs (kubepagqukis) — GopMa NCUXOIOTHIECKOH 3aBUCUMOCTH (3a-
BHUCHMOTO TIOBE/ICHHS ), KOTOpas POSIBIAETCS B HABI3YUBOM YBIICUSHUHU PA3TMIHBIMU UH-
(OpMAaITMOHHBIMH PECYPCaMH M TEXHHYECKUMU cpeicTBaMu. KubepalauKiys BKIOYaeT
B ce0s1 MHTEPHET-3aBHCUMOE TTOBEJICHIE, UTPOBYIO 3aBUCHIMOCTh (KOMITBIOTEPHBIE HTPHL,
OH-JIAlH WIPBI, UTPBI HA CMAPT(OHE, TUIAHIIIETE T.C. TPU MTOMOIIH T'a/PKETOB); MPOSBIISACT-
cs B 00eCIIeHNBaHUY HEUTPOBBIX JKN3HEHHBIX HHTEPECOB U JECOIHATN3AINHN JTHYHOCTH.

XKanHocTh — Oco3HaHHOE TUNEPTPOPUPOBAHHOE CTpEMIICHHE (MOKET JOCTUTaTh
YPOBHS CBEPXIICHHBIX HJIEH) K MPEYMHOKEHUIO MAaTEPHAIbHBIX U HEMAaTEPHUATBHBIX
neHHoctei. JKagHOCTh, KaKk KaTeropus IEHHOCTHBIX OPUEHTAIUI WK YyepTa XapaKTe-
pa; mposBIsieTcsa B 00ECIICHMBAHUN WHBIX KU3HEHHBIX HHTEPECOB, MOYKET IPUBOAHUTH
K neconuanu3anuu angHocty. OnuH u3 7 cMeptHbIX TpexoB (Kleinberg, 2010).

AnxoronuszM u Hapkomanusi. AJKOronnsm — OT IICUXOJOTHYECKON 3aBHCHUMOCTHU
YIOTPEOJICHHS AJIKOTOJIS 10 KITMHHYECKOTO IMarHo3a — ajIkOTOJIU3M. AJIKOTOJIM3M, KaK
(opma recuxudeckor 1 PU3NIECKOi 3aBUCHMOCTH YeTIOBeKa OT MpHéMa HaIMTKOB, COAEP-
JKaIUX ITaHOJ. AJIKOTOJIbHAsI 3aBUCUMOCTbD BKITFOYAET B €051 a0CTMHEHTHBIN CHHIPOM
WM TEH/ICHIINIO K €TO Pa3BUTHIO B PA3IMYHBIX (DOpMax IMCHXOIOTHYECKON 3aBUCUMOCTH
(cHATHE (HU3NYECKOTO WIIM MICUXUYESCKOTO HANPSHKEHUSI MTOCPEIACTBOM YIIOTPEOICHUS
sTanona). HapkoMaHus xapakTepu3yeTrcsl MaToJIOTHIECKUM BICYEHHEM K yHoTpeose-
HUIO HAPKOTHYECKUX BEIIECTB, CIIOCOOHBIX BHI3BATH N3MEHEHHOE COCTOSHHE CO3HAHUE
(yxonm m3 peampHOCTH). HapkomMaHUSI CONPOBOXAAETCA CHUMITOMAMH MCUXHYECKOM
1 (pu3nvecKor 3aBUCUMOCTH, COIIPOBOXKIACTCS IPU3HAKAMH JECOIUAT3AINH JIAYHOCTH.

UpeBoyroaue — NpUCTPacTHE K BKYCHON M OOMJIBHOM IHUIIE; MPUCTPACTHE K Tepe-
€IaHHI0; HEYMEPEHHOCTh M KaJHOCTh B yHOTpeOIeHn: nuinyu. YpeBoyroane MoxKeT
paccMaTpuBaThCs Kak MICUXOTEHHOE Nepeeanne — paccTpONCTBO MpuémMa IHIH (Tiepe-
enanue) B GopMe peakiuy Ha AUCTPECC WIH B CTPYKTYpe OyTUMHUYECKOTO CHHIPOMA.
Onun u3 7 cmeptHBIX rpexoB (Kleinberg, 2010).

AHOpEeKcHsi — COBOKYITHOCTh NCKaKEHHBIX MTPECTABICHUH O «BpeJIe» TpHeMa MHIIH.
AHopekcus mpecTaBisgeT co0oi paccTpoUCTBO MpUEMa MHUIIH, BEIpAXKAIOIIeecs B CO-
3HATEIPHOM, CTOMKOM CTPEMJICHHH K ITOXYAaHUI0, CTPAXOM OXHUPEHUS U MPU3HAKAMHU
JIeCOIMANIN3ALIMN JIMYHOCTH, CBEPXIIEHHOM CTPEMJIEHUH K 3I0pOBOMY 00pa3y >KH3HH.

lopneias, THiecnaBue — J0XKHOE BO3BEIMYMBaHUE, CAMOBIIOOIEHHOCTD. | OpabIHS
U TILECIaBUE MPOSIBIISIOTCS B MMOBBIICHHOW CAMOHA/IETHHOCTH, CAMOOOMaHE, B TSXKENBIX
clydasix — MaHUM BeJIUYUsl, HAPIUCCU3ZME, STOU3ME, «JABOMHON Mopanw». OnuH u3
7 cmepthbix rpexoB (Kleinberg, 2010).

BopoBcTBo-B3siTkKM — pa3HOBHAHOCTH JIETMHKBEHTHOTO MOBEACHHS, TPOSBIISIO-
mieecss B OCO3HaHHOM CTPEMJICHHH K MPHCBOCHHIO UY>KOW cOOCTBEHHOCTH. B3siTKa,
KaK Pa3sHOBHUIHOCTh BOPOBCTBA: ACHBI'H WM IPYTHE EHHOCTH, HE3aKOHHO JaBacMble
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JOJKHOCTHOMY JIMILy B OOMEH Ha COBEPLICHUE KaKUX-IM00 ACHCTBHI MO TOHKHOCTH
B MHTEpecax JAlOIIEeTo YeJIOBEeKa.

3aBucth — adexTUBHOE COCTOSHUE, CBOMCTBO TMYHOCTH, (hOpMa IICUXOTOTHUECKOM
3aBHCHMOCTH, TIPOSIBIISIIOIINECS B HABI3UYMBOM CPaBHEHUN COOCTBEHHBIX JOCTHIKEHUN
C JOCTHXEHUAMH APYTUX Jroaei. OTINYUTEIbHOW YepTOl 3aBUCTH (B OTIMYHUU OT
COMEPHUYECTBA M Jp.) SBJISCTCS CTOWKHIA HETaTHBHBIA dMOIMOHAIBHBIA (OH, HE-
JI00pOKeTaTeTbHOCTh B OTHOIICHUH JAPYTHX JIHIT (BIAACITBIICB XKeaeMbIX Onar). OnuH
u3 7 cmeptHeIx rpexoB (Kleinberg, 2010).

[ToxoTh — BEIpaXeHHOE MOJIOBOE BIEUYEHHUE, CIAOCTPACTHE, CBEPXYBICYEHHOCTh
cekcyanbHOU chepoii (cekc, 3poTuka). JlaHHOE MOHATHE UMEET IUPOKYIO TPAKTOBKY,
MOXXET MOHMMAThCS KaK CBEPXIEHHAs uies (OJAepKUMOCTh) CEKCyalnbHOU cdepoi
B CTPYKTYp€ Ae(OpMaIiK JINYHOCTH (IEBUAHTHOTO MOBEACHUS) MM KaK KIMHHYECKUI
CHUMIITOM — yCHJICHHE TTOJIOBOTO BIIEUEHUS (TUTIepceKCyanbHOCTh). OnuH U3 7 cMepT-
HeIX rpexoB (Kleinberg, 2010).

I'ues, SIpocts — TpyaHO KOHTpoMUpyeMas adHeKTHBHAS peaKIus, BEIPaKAFOIIASICS
B HEJOBOJICTBE KAKUM-JIMOO SIBJICHHUEM C MOCIEAYIOUIMM CTPEMJICHUEM YCTPaHUTh
00BEKT HEIOBOJIBCTBA JIFOOBIM CITOCOOOM; THEB MOYKET BXOJIUTh B CTPYKTYpY arpec-
CHBHOTO, IEBUAHTHOT'0, JIETMHKBEHTHOTO NOBeAEHUS U JIp. OMH U3 7 CMEPTHBIX IPEXOB
(Kleinberg, 2010).

Ha nmam B3risa, nmpuBsA3Ka MOCIENOBATEIBHOCTH MPENbsIBICHUs CTUMYJIOB [1J1
K ONMM3KUM K HUM 1o cyTH TurmaM MU mo3Bomsier HanboJiee HArIsSgHO CPaBHUBATH
I0JIO’KUTENIbHBIE U HETaTUBHBIE CBOMCTBA JIMYHOCTH.

Lenpro manHOi pabOTHI SBISETCS MOBBIIIIEHHE TOYHOCTH HEUPOIMHT BUCTHIECKOTO
MeToAa ajanTuBHOro tectupoBanust (Munkus, 2019) npu npoBeneHHH KOMIUIEKCHO-
ro npodaiirHara ¥ CpaBHUTENBHOTO aHanu3a no3uTuBHEIX (MU) n Heratusubix (I1J1)
XapaKTEPHUCTHK UCTIBITYEMOTO 32 MUHUMaJIbHOE BpeMs. CornacHo NpeIoKeHHOM THITo-
Te3€ MOBBIIIEHHE TOYHOCTH MPOQaIHTa JOCTUTAETCS 3a CUET NOMEIIEHHS JIMYHOCTH
B YCJIOBUS MaKCHMAaJIbHO MPUOJIMKCHHBIE K PEaTbHOCTUA W NPEBpalleHHe MCUXodu-
3MOJIOTHYECKOT0 TECTUPOBAHUS B HCCJIENOBAaHUE Ha TpeHaXEpe, MpU KOTOPOM IICH-
xo(u3ronornyecKkasl peakius Ha CTUMYITBI OTpaXKaeT TeKyIlee OTHOIICHNE JTHIHOCTH
K MIPEIBSIBIIEMBIM CTUMYJIaM. TakuM 00pa3oM MPOUCXOIUT 3aMEHa IPOTHO3UPOBAHUS
OyAyIIuX TPEAIONOKUTEIBHBIX XapaKTEPUCTHUK JINYHOCTH HA H3MEPEHUE JJOCTOBEPHBIX
TEKYIIHUX XapaKTePUCTUK JTUYHOCTH.

MaTepMan bl U MeTOAbI

Ha 0aze amanTuBHOWH mHpOrpaMMbl HEHPO-TUHTBUCTHYECKOTO TECTUPOBAHMS
Bu6paHJIIT (Munkun, Hukomaenko, 2020) ¢ pa3nudHON 3HAYUMOCTBHIO (PaKTOPHBIX
CTUMYJIOB OblIa pa3paboTaHa HOBAsl METOJUKA TECTHPOBAHUS IJ1s1 (PAKTOPHBIX CTUMY-
JIOB PaBHOW 3HAYMMOCTH TIporpaMMoii MI-Sins, BKIIO9aromias onpeaencHue mpohuis
MU Ha mepBOH cTaguM TECTUPOBAHHA U TPEIBSIBICHUEM PAaBHBIX IO 3HAYUMOCTH
12 MHOTO()aKTOPHBIX CTUMYJIOB, THHIBUCTUYECKU MPUBI3aHHBIX K IBYM JTHIUPYIOITAM
tunnaMm MU. Iporpamma MI-Sins BkiIrouaet npeabsisieHue 24 cTuMynnoB (00beAMHEH-
HBIX B 12 JUHEHHO OMITO3UIIMOHHBIX TTap aHAJOTHYHO mporpamme BubpaMMU) B xome
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MPEIBapUTEIBHOTO TECTUPOBAHUS U MpeabsiBicHue 24 MHOTO(paKTOPHBIX CTUMYJIOB,
COCTOALIMX U3 2 map 1o 12 CTUMYIIOB, TMHTBUCTUYECKH MTPUBA3aHHBIE K ABYM JIUAUPY-
fouM trnam MU (onpezneneHHbIM Ha MIPEABAPUTEIIEHOM TECTUPOBAHUN) M B KXKIOH
nape npussizanueie K 12 1. Ilepuon mpenbsBiaeHns Kaxaoro u3 48 cTUMYIIOB CO-
cTaBuII Bcero 5 cekyHa. CTapT TeCTHUPOBaHUS MPOUCXOIWIT U3 JOKAILHOIO MUHUMYMa
TEKYIIETo MCUX0(U3N0IOTHUECKOTO cocTosiHUs. OOI1ee BpeMst KayKI0T0 TECTUPOBAHUS
cocTaBswo 250 CeKyHI.

[porpammoii MI-Sins nporectupoBana rpynmna u3 10 yenoBex BozpactoM ot 20 10
75 net, mpoxuBarommx B Cankt-IletepOypre, Poccus, 1 He UMEIOMUX CYyTUMOCTEH.

Pe3yn bTaTbl nCccnenoBaHuUsA

Pacuer npodunsg MU Ha craguu npeaBapuTeI-HOTO TECTUPOBAHNS aHAJIOTUYEH IPO-
rpamme BubpaMUM (Munkun, Hukonaenko; 2017) u onpeaenseTcs Ui co3HaTEIbHON
(YN), 6eccoznarenproii (IE) u materpansaoi (IE+YN) ncuxodu3nomorndeckux peak-
it (puc. 1). [Ipu aTom, mepruo npeabsBieHus 24 KOHTPOIBHBIX CTUMYJIOB COKpPAIIeH
1o 5 cekynz B nmporpamme MI-Sins, B otnuanu ot npuMepHo 16 ceKyHI Ha CTUMYI
B nporpamme BubpaMU. I1J] onpenensiercss OTAENBHO I KOKAOTO THIA JTUAUPYIO-
mero MU (puc. 2) u coBMecTHO ¢ mpoduiaeM MU B Buae cpaBHATEIHLHOTO MTPOGHITSI
MU-ITopoku Ha OCHOBHOH cTpanule nporpamMmmsl MI-Sins (puc. 3).

[Iporpamma MI-Sins dhopmupyet Tabmuiry 2 (6ecco3HaTenbHas peakiys) U TaOm-
ny 3 (uHTerpajibHas peaklus) ¢ YUCIOBBIMHU 3HaueHUsiMH npoduieir MU-ITopokw,
PACITOIOKEHHBIMH 110 YOBIBAHWIO 3HAYMMOCTH (CBEPXY BHHU3) IO pe3yibTaTaM IIpo-
BEJICHHOTO TECTUPOBaHMA U BbLAENAeT BeToM I1J], mpeBocxosimue cpeiHnil ypoBeHb
JBYX JINIUPYIOIIKX TUIIOB M.

Ta6bnuua 2
Yucnosble 3HayeHns npocdunen MU-IMI (6eccosHaTenbHas peakums),
pacnonoXeHHble No yObIBaHNIO 3HAYMMOCTM (CBEPXY BHU3)
No MW (IE) M (IE)
nn HaumerosaHve Tuna MU Haumerosanve Tvna M
1 |100,0 | MIT | MeXnMYHOCTHbIN 95,9 | JIH |JleHb
2 1993 | MP |MysbikansHo-Putmudecknii 74,1 | CY |Cywvumng
3 |93,8 | ®N | dunocodckmin 37,3 | K3 |Kubep-3aBncmmocTb
4 | 66,7 | KP |KpeaTtuBHbin 34,9 | BB |BopoectBo-B3siTkn
5 | 63,4 | B |BHYTPUNNYHOCTHbIN 28,5 | XK |»XagHocTb
6 | 40,1 | MB |lMoaBmkHUYECKUI 21,7 | NT |MNoxoTb
7 | 23,4 | B |BusyansHo-lNpocTtpaHcTBeHHbI | 20,4 | AP | AHopekcus
8 | 21,7 | MO |MotopHo-[iBuratenbHblii 15,8 | AH | Ankoronunam, HapkomaHusi
9 | 16,8 | BJ1 |BepbanbHo-JInHrBMCTUYECKNIA 1,9 A |THeB, ApocTb
10 | 14,3 | JIM |Jloruko-MaTtemaTtunyeckmi —-6,8 | 3T |3aBuctb
11| 9,1 MP | MpupoaHbin -11,8| I'T |lopgpblHA, Twecnasue
12| 0,0 BK | BusHec-KopbICTHBIN -24,5| YP |Ypeoyrogne
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T
a) MI(IE)
100
90
80
70
60 -
50 -
40 -+
30 A
20 A
10
0 -
1BU 20U 3/M 4 BK 58BN 6P 7MA 8MP 9B 10BN 11 KP 12Mn
N IE+
6) MI(YN)
100 -
90
80
70
60
50
40 -
30 -
20
10 A
0 - T T T ]
18U 20U 3/M 4BK 5BMn 6 MNP 7M[ 8 MP 9nB 10BN 11 KP 12MNn
H MI(YN)
8) MI(IE+YN)

18U 204 3/IM 4BK 58N 6np 7M[ 8 MP 9nB 10BN 11KP 12MN

B MI(IE+YN)

Puc. 1. lpogpuns MU, onpedeneHHsbil no beccosHamensHol (IE) (a),
cosHamernbHoU (YN) (6) u unmeepanbHol (IE+YN) (8)
ricuxogpusuonozuyeckoll peakyuu Ha 24 eonpoca-cmumyna
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a) S(IE)

140,000

120,000

100,000

80,000 -

60,000 -
40,000
il =1
0,000 - T T T T T T T
5AH 64P 7 AP 8IT 9BB

iy 2/H 313 4K, 103T inT 1214

mavg ms1 us2

6)
100,000
90,000 -
80,000 -
70,000 -
60,000 -
50,000 -
40,000 -
30,000 -
20,000 -
10,000 -
0,000 -

icy 2/H 3r3 40 5AH 64P 7 AP 8T 9BB 103T 11071 12714

Wavg mS1 ms2

e) S(IE+YN)

140,000

120,000

100,000 -

80,000 -

60,000 -
40,000

20,000 1

0,000 -
10y 2/H 303 amn, 5AH 64pP 7AP 81T 988 103T 1107 127A

L]

Puc. 2. lpocpurns T1/1, onpedeneHHbil no 6eccosHamernsHol (IE) (a),
cosHamerbHol (YN) (6) u unmeepanbHol (IE+YN) (8)
ricuxoghusuonoauvyeckol peakyuu Ha 24 eonpoca-cmumyna
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a)

140
120
100
80
60
40

20

MI-S (IE)

1BW/CY 20W/H 3/IM/M3 4BKAKO SBM/AH  6MP/4P  7MI/AP SMP/IT  9MB/BB 10B//3T 11KP/MT 12 M//A

mMI uS

6)
100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0,000

MI-S12(YN)

ans 1081 11KP 12mMn

Wavg mMI =S

8)

140
120
100
80
60
40

20

MI-S (IE+YN)

1BU/CY 20W/NH 3/IM/T3 ABK/KL S5BN/AH  6MNP/YP  7M//AP 8MP/IT 9MB/BB 10B/I/3T 11KP/NT 12MA/rA

H Mi+ = MI+S

Puc. 3. lpogpuns MU-T1J1 no 6eccosHamenbHol (IE) (a),
cosHamernbHol (YN) (6) u unmeepanbHol (IE+YN) (8)
ricuxoghusuonoauveckol peakyuu Ha 48 sonpoca-cmumyna
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Tabnuuya 3
Yucnosble 3Ha4veHusi npocpunennt MU-MI (MHTerpansHasa peakuums),
pacnonoXeHHble Mo yobiBaHWIO 3HAYMMOCTV (CBEPXY BHK3)
No MM (IE+YN) NI (IE+YN)
nn HaumenosaHve Tna MA HaumenosaHve Tvna M
1 |100,0| BW |BHYTPUINYHOCTHBIN 119,9 | JIH |JleHb
2 97,5 | MP | MysblkanbHo-Putmmdeckui 106,5| CY |[Cynumng
3 | 942 | ®N | dunocodckuii 84,0 K3 | Kubep-3aBncmmocTb
4 85,8 MB | NMoasmxHU4YeCcKni 82,6 BB | BoposcTBo-B3siTku
5 77,6 KP | KpeatnBHbIN 78,6 | XXO |>KagHocTb
6 70,0 | IM | Nornko-MaTemaTtnyeckui 74,5 NT |MNoxoTb
7 66,8 MP | MpupogHbin 70,9 AH | Ankoronuam, HapkomaHus
8 61,2 MIT | MeXNNUYHOCTHbLIN 62,4 A | HeB, ApocTb
9 50,0 | MO |MoTopHo-[lBuratensHbii 57,0 3T |3aBuctb
10 | 38,8 BIM | BusyanbHo-lNpocTpaHcTBeHHbIN | 54,0 I'T |lopabiHa, Twecnasue
11 | 10,3 | BJ1 |BepbanbHo-JIMHrBucTU4ECKNi 46,2 | YP |4YpeBoyrogve
12 | 0,0 BK | BusHec-KopbICTHbI 431 AP | AHopekcus

B npusenennom npumepe (puc. 1-3 u tabn. 2—3) y UCHBITYEMOI'O YPOBEHb ABYX
IJI mo uHTErpaibHON peakiy MPEBOCXOJUT CPEIHUN YPOBEHD JTUIUPYIOIIUX TUIIOB
MU, cnenosarensHo Jlens u Cynuua sBisrorcst Haubonee akryanbHeiMu [1J1 aost mpu-
BEJICHHBIX PE3yJIbTATOB UCTIBITYEMOTO 110 €T0 WHTETPATbHOM MCUX0(PU3NOTOTHIECKON
peakuuu. OOpaTuM BHUMaHHE, 4TO B Tabnuie 2 Jlenp n Cynuua Takxe SBISAIOTCS Hau-
6onee 3HaunMbIMU [1J] Mo Gecco3HaTENFHON peakui UCIBITYEMOT0, 8 CO3HATEIbHAS
peaxus MOATBEPKAAET pe3yabTaT 0ecCO3HATENbHOM U IEpEeBOIUT ypoBeHb 3THX [1J1
BBIIIE MaKCUMAJIBHOW peaKkLUu Ha JuAUpyromuil ctumyn MU, To ecTh, IOBBIILIAET
ypoBeHb 3Tux AByX I[1JI Beime 100%.

Kpome nudporoit napopmanuu o npodune I1JI mporpamma MI-Sins naet mpen-
craBineHue o npodune IIJI B Buge kpyroBoidl guarpaMmbl, IpeNCTAaBICHHOW Ha
pucyske 4.

Oo6mmit ypoens [1J] uenoBeka onpenensercs o popmyiie 1, TOKa3bIBAIOIIUI KaKkoe
Y HCIIBITYEMOI'0 OTHOCHUTENBbHOE OTHOLIEHHE Mexy I1JI u mnaupyromumu tunnamu MU.

TIJT=(Ns > MI) / TNs.
Jus nanHoro npumepa [1Jlie=0, a [1Jlie + yn=17%
B kauecTBe mpumepa mpaBeaHuKa (IO MpeagaraeMoi HACOJIOTHH — YeTOBEKa

¢ yposueM I1JI HKe HYJIS) MPUBEAEM PE3yIbTaThl TSCTUPOBAHUS Ha PUCYHKE 5 U B
Tabnuie 4.
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0)

Mpexu(lE)

I 3aBUCUMOCTb;

}KaaHoCTb; O

3aBUCTb; 17
aNKOronusm,
HapKOMaHus;
\ 23
ypesoyroaue,
6ynmmua; 9

BOPOBCTBO-B3ATKM; 40

AHOPEKCUA, 303K; 22

B yHbIHWe, Cyuuma
= /leHb, NPOKPacTUHaLMA

B NK-3aBMCUMOCTb

= KaJHOCTb

B a/IKOr0/IN3M, HaPKOMaHUA
= ypesoyrogue, byammua

B QHOPEKCUs, 303K

= [OPAbIHA, TWeC/1aBue

= BOPOBCTBO-B3ATKN

= 33BUCTb

® 10XOTb NaH-3pOTU3M

= [HeB, APOCTb

Mpexu(IE+YN)

ropAblHsA,
Twecnaswue; 44 _~

aHoOpeKcua, 303; 35

upesoyroaue, GyaMmus;
38

\_anxoronusm,
HapKkomaHua; 58

B yHbIHWE, CyMumnz
® JieHb, TPOKPaCTUHALMA

B K-3aBMCUMOCTb

® 3KaHOCTb

B a/IKOr0/IM3M, HaPKOMaHUA
= ypesoyrogue, byammus

B aHOPEKCUA, 303K

= [OpPAbIHA, TWeC/1aBue

= BOPOBCTBO-B3ATKM

= 338UCTb

m [10XOTb NaH-3POTU3M

® [HeB, APOCTb

Puc. 4. lpogpuns 11 no 6eccosHamensHol (IE) u unmeepansHot (IE+YN)
ricuxoghusuonoau4yeckol peakyuu Ha 24 sonpoca-cmumyrna.
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3) MI-S (IE)

140

120

100

80

40

1BU/CY 20W/NH 3/IM/T3 4BK/KA, SBMN/AH  6MP/YP  7MA/AP 8MP/IT 9MB/BB 10B//3T 11KP/NT 12 MA/rA

EMl uS

6) MI-S (IE+YN)

140

120

100

80 -

60

40 -

20 -

1BU/CY 20W/NH 3/1M/13 4BKAKL SBM/AH  6NP/YP 7 MA/AP  8MP/IT  9MB/BB  10B//3T 11KP/NT 12 MA/MA
B Mi+ = MI+S

Puc. 5. lNpocpuns MU-T1J1 yenoseka ¢ yposHem 11 Huxe Hyns no 6beccosHamenbHol (IE) (a)
u uHmeeparnpHol (IE+YN) (6) ncuxoghuduonoeuyeckol peakyuu Ha 48 sonpoca-cmumyrna

Jlnst pe3ynpTaToB TECTHPOBAHHUMN, IPUBEACHHBIX HA PUCYHKE 5 1 B Tabnwmax 4 u 5,
Bce peakiuu Ha ctuMyibl [1J] HaxoasTes HuKe CpelHero YpoBHsI peakiuii Ha BeayIue
tunbsl MU ToaBrkHUuecKuid 1 BHYTPUIMUYHOCTHBIN.
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Ta6bnuuya 4

Pe3ynbTaTbl TECTMPOBaHWA C YPOBHEM MPELUHOCTU HWXe Hynsa npodunen MA-MI1
(beccosHaTenbHasn peakums), pacrnonoXxeHHble Mo yObIBaHWIO 3HAYMMOCTU (CBEPXY BHU3)

Ne MM (IE) nn (IE)

nn HavnmeHoBaHve Tuna MU HavnmerosaHue Tvna MJ1

1 [100,0 | MB | NogsukHnyeckunn 68,5 | YP | Ypesoyroave, Bynumus

2 75,3 BW | BHYTPUAMYHOCTHbIN 63,3 MT | MoxoTb, MaH-apoTnam

3 70,0 MP | My3blkanbHo-Putmunyeckmn 61,7 I'T | NopabiHA, Twecnasne

4 | 66,8 | TP | NpupogHbIn 58,8 | BB | BopoBcTBO-B3ATKM

5 53,0 | ®UN | dunocodpckui 54,7 | XXO | >XagHocTb

6 52,3 | JIM | Jloruko-MaremaTtudeckumn 47,4 A | Me., Apoctb

7 46,6 | MO | MoTopHo-[BuratenbHbIn 43,3 | AH | Ankoronuam, HapkomaHus

8 | 27,2 | BN | BusyanbHo-MNpocTtpaHcTBeHHbIM | 42,3 | 3T | 3aBuctb

9 | 25,8 KP | KpeatuBHbin (KP) 38,6 | JIH | JleHb, MNpokpactmHayms

10 | 16,5 | BNl | BepbanbHO-JIMHIBUCTUYECKMI 36,6 K3 | Knbep-3aBucumoctb

11 9,6 MI | MeXNMYHOCTHbIN 36,0 | AP | AHopekcusi

12 0,0 BK | BusHec-KopbICTHbIN 71 CY | YHblHKWe, Cynuna

Tabnuuya 5
PesynbTaTbl TECTUPOBaHWUS C YPOBHEM MPELLHOCTM HMXe Hynsa npodunen M-I

(MHTerpanbHas peakumsi), pacrnosioXeHHble No yobiBaHUIO 3HAYMMOCTM (CBEPXY BHU3)

Ne MW (IE+YN) NN (IE+YN)

nn HanmeHosaHwve Tina MU HanmeHosaHnwve tvna MNJ1

1 [100,0 | MNB | NogsmxHU4eCKni 57,2 | YP | Ypesoyroave, Bynumus

2 87,0 BW | BHYTPUAMYHOCTHbIN 53,6 I'T | MlopabliHs, Twecnasue

3 75,3 | ®UN | dunocodpckuin 50,0 | X0 | >KagHocTb

4 | 75,0 | JIM | Nornko-Matematmnyeckun 41,5 | NH | Jlenb, MNMpokpactuHauus

5 63,3 | MP | My3sblkanbHo-Putmuyeckuin 38,1 CY | YHblHKe, Cynuung

6 61,5 MP | MpupogHbIn 28,2 MT | Moxotb, MNaH-3poTnam

7 | 51,0 | MO | MoTtopHo-[BuraTtenbHbii 25,8 | BB | BopoBcTBO-B3ATKM

8 40,0 KP | KpeaTuBHbIi 19,9 A | e, ApocTb

9 30,3 | B | BusyanbHo-MNpocTtpaHcTBeHHbI | 17,7 | AH | Ankoronusm, Hapkomanus

10 | 16,0 BK | BnsHec-KopbICTHbIN 17,2 3T | 3aBuctb

11 3,6 BNl | BepbanbHo-JIMHIBUCTUYECKMIA 14,2 K3 | Knbep-3aBucumoctb

12 | 0,0 MJT | Mexnu4HocTHbeIn (MJT) 13,8 | AP | AHopekcus
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O6cyxaeHne pe3ynbLTaToB uccnegoBaHusA

[IpuBeneHHBIE pe3yIbTaThl H N3JI0KEHHAS KOHIICTILINS OMPeaeIeHuUs MPO(HIIsT THud-
HOCTH KOHEYHO HY>KAAIOTCS B TAIbHEHIIIEM HCCIIeJOBAHUN U HAJIMYUU OOJbLICH cTaTh-
CTHKH TI0 UCTIBITYEMBIM, TPUBA3aHHOM K IPYTUM CYIIECTBYIOIINM METOIaM OLIEHKH JIN-
Hoctu. [Ipy 3TOM, Ha TaHHBII MOMEHT, MBI €I1I€ HE ONPEAETHIUCH C IPHOPUTETHOCTHIO
Oecco3HaTeNbHON peakIy WIH WHTETPaJbHOH (CO3HATENbHON M Oecco3HATEIbHOM)
peaKuy UCIBITYEMOTO Ha CTUMYJIbI, AJISl STOr0 HEOOXOAUMO 3HAUYUTEIHHO OOJbIIast
00paboTKa OTYYCHHBIX CTATUCTUICCKUX JTaHHBIX.

Takxe MOXKET HY>KIaThCSl B KOPPEKLUUHU MPEABABIIEMbI CTUMYIIBbHBIA MaTepHal
BO BTOpOI 4acTH TECTUPOBAHUS, TaK KaK MepBas 4acThb ¢ onpeneneHueM tuna MU or-
paboTaHa YeThIPEMS TOAaMH U AECATKAMH THICSY MTPOBECHHBIX TeCTUpOBaHUH (MUHKIH,
Huxomnaenko, 2017; Munkun, 2020). [IpenioxeHHas KOHIETIIHS ONpeAeIeHus TPoduIis
JIMYHOCTH C CUMMETPUYHOM IPUBSI3KOM MO3UTUBHBIX U HETATUBHBIX CBOMCTB JINYHOCTH
K YPOBHIO 9KTPaBEPCUH, C OJHOI CTOPOHBI, OCHOBaHa Ha MOATBEPKACHHBIX pe3yIbTaTax
nmpeapIAymuX uccinenoBanmii (MunkuH, 2021), Ho, ¢ qPyTrol CTOPOHBI, BKITFOYAET B ce0s
HECKOJIBKO MTOKa HEMOATBEPKIEHHBIX THIIOTE3 U TPEIION0KEHUN, TEPBBIMHU U3 KOTOPBIX
SIBTISIETCSI TIpeIaraeMblil crimcok coBpeMeHHbIx 11J1 21 Beka. Mel moctapanick Hanbomnee
BHUMATEIbHO MOAXOIUTH K CIIUCKY coBpeMeHHbIX [1J] n o MakcuMyMy HCHOIB30BaTh
ucropudeckyto napopmanuio o [1J], Haunnas ¢ pabot Apucrorens (Apucrorens, 2020)
u Topwr (Kleinberg, 2010; Baden, 2012). IIpu 3ToM HaM OpUIIIOCH 1OOABUTH 5 J0-
moTHUTENBHBIX 11JI, KOTOphIe MBI cCUMTaeM He MeHee 3HaUMMBIMU B 21 Beke (Cywmm,
[1K-3aBucumocts, Akoronnsm-Hapkomanus, AHopekcus, BopoBcTBo-B3saTkn) k 7 kiac-
cugeckuM (Jlens, XKamgnocts, UpeBoyroaue, ['opasias, 3aBucts, [loxots, ['HEeB). Ha
KOH(EepeHIUH NpeAcTaBlieHa OTAeIbHas MyOIuKaLus, Kacaromasics pa3paboTKu CTH-
MyJbHOTO Marepuaina (Hukomaenko, MunkuH, 2022), mo3ToMy MbI He OyaeM ToapoOHO
OCTaHaBJIMBATHCS B JAHHOM padoTe HAa 0OOCHOBAaHMH BBIOPAHHBIX CTUMYJIOB.

PaenctBo u kommaectso I1JI u TumoB MU onpeneneno Gombine PU3nKO-MaTeMaTH-
YECKUMH COOOPaKEHUSIMH, YeM IICHUXO0JIOTHUECKUMH, TaK KaK JUCKPETH3aLHs TUIHOCTH
o MeHee 4eM 10 myHKTaM MPUBOJUT K YBEIWUYSHHIO MTOTPEIIHOCTH PH OIPEeIeHUN
KOJIMYECTBEHHON OLIEHKHU Ka)KJJOT0 CBOMCTBA JIMYHOCTH, & YBEIMUEHHUE AUCKPETH3ALNN
Hen30eKHO BBI3BIBAET YBEIMUEHUE CTHMYJIOB U BO3MOKHOCTh HEPABHOMEPHOU YTOM-
JIIEMOCTH UCIBITYEMOTO MPU MPOBEACHUH TECTUPOBAHUS.

Hcnonp3ys yxe U3BECTHBIHN MOAX0]T aAaITUBHOTO TECTUPOBAHUS U HEHPO-TUHTBU-
CTHUYECKOTO TIpodaiiivHaTa, HaM YIalloCh TOATOTOTOBUTE OMPOCHUK 13 360 BOmpocoB
CTUMYJIOB, B KOTOPOM KaXXIOMy HUCIIBITYEMOMY NpPEeNBABISAETCA TONbKO 48 HHIAUBUIY-
AITEHBIX BOIIPOCOB-CTUMYJIOB, IPHUYEM 00IIIee BpeMsl IPOBEICHNST TECTUPOBAHHS COCTAB-
nsiet Beero 250 cexyHa. MBI Ipe/iioniaracM, 4To Takasi porpaMMa TECTHPOBaHUS OyaeT
aKTHBHO BOCTpeOOBaHa OM3HECOM, TaK KaKk MEHee 4eM 3a 5 MUHYT paboToaTellb MOKET
MOJYYUTh MOJHYIO HHPOPMAIHIO 0 PAOOTHHKE, BKITIOYAIOUIYIO €T0 ONTUMAITBHBIE CIIO-
CcOOHOCTH ¥ BO3MOJKHBIE TIPOOTIEMBI KaKI0TO KOHKPETHOTO YenoBeka. OnpeeleHHbIM
9TAIlOM Ha IYTH K Takol o0Ieil mporpaMMe ObUTH 3apOChl OT PA3TUYHBIX KOMIIaHUH
U opraHu3anuil Ha onpezaeneHue otaenbHbIx [1JI u 3aBucumocteil. Co3gaHue Takoro
o0miero mpodgaiinHra, Ha Halll B3I, 3aMEHUT JIOKAIbHBIE TPOTPaMMBI, TaK Kak €ClId
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3a KOPOTKOe BpeMs MoHO y3HaTh BCE mpo crnocoGHoCTH M mpoGiieMbl yenoBeka,
TO 3a4eM y3HaBaTh TOJILKO YacTh HHMOPMAIIMH 33 CPABHIMOE BpeMsI TECTUPOBAHHSI.

Texymas mporpamma coctaBiieHa Ui Mpo¢ailinHra B3pOCibIX JIOACH U MOXKET
MPUMEHSTHCS KaK CrIoco0 MmoiydeHus: o0 bekTHBHOM HH(popMarmu o [1J] ucrbITyeMsbIXx,
HaIpuMep, Nepes MoJyuYeHUEM JIMLIEH3UU Ha OpyXkKHe, BOAUTEIbCKUX Ipas, Y 1O win
3aHATUU OTpeeNCHHBIX TOCYJapCTBEHHBIX JOJDKHOCTEH. MBI MosaraeM, 4To ajganrta-
LU JaHHOW METOJIUKH ISl MOJIPOCTKOB MO3BOJIUT BBHISABIISTH I€BUAHTHOE MOBEACHNE
B IIKOJIAX U OKAXKET CYIIECTBEHHYIO TOMOIIIb IIKOJBHBIM MCUXOJIOTaM.

BbiBoabl

Pa3zpaboTanHas mporpamMma ¥ METOAMKA HMCIONB3YyeT KUOCPHETUUECKHH MOAXO0]
K OIpEAENIeHUI0 CKPBITHIX Ka4eCTB YeNIOBEKa, KOTOphle paHee OTHOCHIINCH OOJbIIe
K PEUTHO3HBIM U (UIOCOPCKUM MOHATHAM, UM K TOUHBIM HayKaM. MBI cuuTaeM, 4To
(m3nyeckoe N3MEpPEeHre INYHOCTHRIX XapaKTEPUCTHK YeJI0BeKa He TOIBKO BO3MOXKHO,
HO M SIBJISIETCS] €JMHCTBEHHO NPABHWIILHBIM METOJIOM OOBEKTHBHOTO OIIPEeNICHUs TIPO-
(bums crtocoOHOCTEH U MTOPOKOB KaXKIOTO YeIIOBEKA.

Peakius yenoBeka Ha CIIOKHBIE CTUMYJIBI IPU MX KPaTKOCPOYHOM S-CEKYHIHOM
MIpeIbSIBICHIH O0JIee TOYHO U ONPEAETICHHO PACKPHIBAET CPBITHIE BOSMOKHOCTH H Taii-
HBI YeJIOBEKa, YeM OTHOCUTEIHbHO KOM(OPTHOE TECTUPOBAHUE C MPEIbIBICHUEM CTHU-
MYJIOB 3a iepron 6omee 15 cexynm. JIokb — 3TO Ipexk e BCero Co3HaTeIbHas peakIus,
TpeOytomias oOparHoit cBsizu (Wiener, 1948) kak u mo0asi KOPPEKTUPOBKA JIBUKCHHS.
Ecnu mHa 00paTHyO CBA3H MPOCTO HET BPEMEHH, TO YEJIOBEK BBIHYKICH pearupoBath
Ha CTHMYJIBI TIPaBUBO.

Pacnionokenue HeWTpaIbHBIX U 3HAYMMBIX CTUMYJIOB B €JHOM TIOPSIJIKE CO3/1aeT
HEOrpaHMYEHHbIE BO3MOKHOCTHU JUIS BBISIBJICHUS! CKPBHITOH MH(POPMALIUU O YEIOBEKE.
MBI npearmonaraeM, 4To IpUBEAEHHBIE TpUMephl 00paboTky nH(popmarun o MU u T1J1
SIBIISIFOTCS TOJIBKO HAYaJIOM Ha OOBbEKTUBHOM IYTH PACKPBITHS CBETIIBIX U TEMHBIX CTO-
POH 4eJIOBEYECKON JIMYHOCTH. B Oy/yIieM MBI mpennoiaracM UCIOJIb30BaTh BO3MOXK-
Hoctu N s 06paboTkn umerorielicss nHGOpMAIUN Ha OCHOBE UMEIOIIETOCS OIbITa
B 00paboTKe oBeeHIecKuX apaMeTpoB ¢ nomoinsio MU (Minkin, V. A. et al., 2020;
AxumoB, MunkuH, 2021).
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MeToabl noBbIWeHUA TOYHOCTM AuarHoctuku COVID-19
npu o6paboTke BUOEO MUKPOABUMKEHUW FONOBbI YeioBeKa
TexXHonorvem BMOPOnN306pakeHUsA 1 UCKYCCTBEHHbIM MHTENIIEKTOM

B. A. Akumos', B. A. MuHrkuH1, B. N. CeduH?
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20rbY r'HY ®MbBLU nm. A. U. BypHasaHa PMBA Poccuu,
Mocksa, Poccusa

Annomauus: Hsznoosicenvl memoowvl yughposoii 0opabomxu 6udeo 20106bl YEI08eKA MEXHOL02Uel
BUOPOU30OPAdICEHUS, BKIIOYAIOUUE PA3TUUHbIE NOOX00bl K NOGBIUEHUIO UHDOpMamueHocmu Ouo-
Mempuyeckux OaHHbIX, NOTYUAeMbIX U3 gudeo. Paccmompenst paziuinvle HACMPOUKU OUCKPEMHO20
npeobpazosanus eudbpousoopaxcenusn (DVT). [Ipednosicena 3ameHa NOKANbHOU OUCKPeMU3ayuu
08UdICEHULL Ye08eKa HA 0ONAUHYI0 OUCKDEeMU3ayuio, 8KIYanwyro ouanason vacmom (5—10) I'y
u epemeHublx unmepganog 25—30 Kxaopos HAKONIEHUs MeHCKAOPOBOU PA3HUYbl Ol NOGLIULEHUS
mounocmu ouacnocmuxu COVID-19. Hecnedosan memoo nosviulenus KOIULecmaa usmepsaemblx
nogedeHuecKux napamempos 015 obecnevenus ne menee 90% mounocmu ouaenocmuxu COVID-19.
IIpeonosicen memoo pazoenvbHo2o 00yueHUs UCKYCCMEEHHO20 UHMENNEKINA Ha OAHHBIX NOBCOCHYEeCKUX
napamempos, noJIy4eHHbIX 8 Hauane u KoHye 3abonesanus. [Iposedenst cpasnumenvhvie UCC1e0068aHUs
obecneuenus mpedyemoti mounocmu ouacnocmuxu COVID-19 u eviogunyma sunomesa 603mModic-
HOCMU OUACHOCTUKY NPOU3BOILHO20 3A00NIe6aHUs NPU AHAIUIE MUKDOOBUICCHUL 207I08bl 4eTI08EKA
mexHono2uell UOPOU30OPANCEHUS U UCKYCCIMEEHHBIM UHMELEKINOM.

Knrouesnie cnosa: COVID-19, subpousobpasicenue, nosedeHueckue napamempul, udeo uzoopa-
JiceHue, UCKYCCMBEHHble HelPOHHbIe Cemu, UCKYCCMEEHHbI UHMENNeKM, 86eCIMUOYIAPHAS CUCeMd.

Methods of COVID-19 Diagnosis Accuracy Improving by
Human Head Micromovement Video Processing Using
Vibraimage Technology and Artificial Intelligence

Valery A. Akimov', Viktor A. Minkin', Viktor I. Sedin?
1Elsys Corp, St. Petersburg, Russia, minkin@elsys.ru

2FGBU SSC FMBC named after A. |. Burnazyan FMBA of Russia,
Moscow, Russia

Abstract: Digital processing methods of human head video by vibraimage technology are outlined,
including various approaches to increasing the information content of biometric data. The replacement
of local sampling of human movements with cloud sampling is considered, including a frequency range
of (5-10) Hz and time intervals of 25-30 frames of inter-frame difference accumulation to improve the
accuracy of COVID-19 diagnostics. A method has been explored to increase the number of measured
behavioral parameters to ensure not less 90% accuracy for COVID-19 diagnosis. The method for
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separate artificial intelligence training by the behavioral parameters data obtained at the beginning
and end of the disease is proposed. Comparative studies have been carried out to ensure the required
accuracy of diagnosing a disease and a hypothesis has been proposed for the possibility of an arbitrary
disease diagnosis by human head micromovement analysis based on vibraimage technology and
artificial intelligence.

Keywords: COVID-19, vibraimage, behavioral parameters, video image, artificial neural
networks, artificial intelligence, vestibular system.

BBepeHune

Ha xaxnoit koH(epeHunH N0 TeXHOIOTuH BUOpon300pakeH s ObLIIH IPEICTABICHb
JOKJIaJIbI O IPUHIIMIIAX JISHCTBUS TEXHOIOTUU BUOPOM300paXKEeHNUs, pacCMaTpUBas ee
C Pa3IMYHBIX TOYEK 3PEHUS U OTKPHIBAs HOBBIE BO3MOXKHOCTH TOJTY4YEHUS HH(POPMALIUU
o denmoBeke. Ha mepBoit koHdepeHiuu Oblia onrcaHa UCTOPUS Pa3BUTHSI TEXHOJIOTHH
BHOpon300pakeHHs, OCHOBaHHAs HAa OMOJOTHYECKUX MPUHITUIIAX, MPEITI0KESHHBIX
CeuenoBbiM, Jlapsunom, @petinom, [laBmoseiM, FOurom, bepumreitnom, Jloperiom,
Mupa-u-Jlomnec, ['apaaepom, KOTOpBIE HCITOIB30BANIKCH JIJIS IOHUMaHUS U Pa3paOd0TKu
TexHoJoruu BuOponsodpaxenus (Minkin, Nikolaenko, 2008; Munkun, 2007; 2018).
Ha BTopoii koH(epernnn ObuT OIyOIMKOBaH 0030p MPUMEHEHUH TEXHOJIOTHH BHOPO-
nzobpaxenus (MunkuH, 2019a), Tak Kak HCMOJIH30BaHUE TEXHOIOTUH BUOpOn300pa-
JKEHUS JIUTSl PEIIeHUs] PA3IMYHBIX TEXHUYECKUX, MICUXOJIOTHIECKUX, OMOIOTHIECKUX
WM METUIMHCKUX 3a7iad TpeOyeT peaqu3aliy pa3IudHbIX MOJX0J0B K HAaCTPOHKaM
cucteMbl. Ha TpeTbeit koH(pepeHInH OblIa MpeIoXKeHa KOHIISTIITHS BUOPOIICHXOJIO0-
MM ¥ BUOPOMEIHMIMHBI, KaK CaMOCTOSITEIbHBIX HAYYHBIX HampaBieHuil (MUHKUH,
2020a). Ha geTBepTOii KOHPEPESHIINH OBLTH PACCMOTPEHBI YETHIPE MMOKOJICHHS CUCTEM
BUOPOM300paKEHHS Ha OCHOBE PA3IMYHBIX METPOJIOTHYECKUX IPHHIUIIOB MOCTPOCHHS
M3MepHUTENbHBIX cucTeM (MunkuH, 2021a). Texaudaeckoit 6a30ii TEXHOJIOTHH BUOPO-
n3o0pakeHus ABISIIOTCA Teopusi nHpopmauuu (Hartley, 1928; Koamoropos, 1968)
n kubepuernka (Wiener, 1948; Shannon, 1948). MsI paccmaTpuBaeM 4eloBeKa Kak
KHOEPHETHYECKYIO CHCTEMY, UMEIOLIYIO IOCTOSIHHYIO 00paTHYIO CBSI3b BHYTPU U MEXIY
KoMItoHeHTaMu (r3nosornueckoit cucteMsl (HoBocemnsiie, 1978), u mroboit matono-
THYECKHUI Mpolecc, HanpuMep 00Jie3Hb, BIUSET Ha HOPMAJbHYIO (PU3UOJIOTHIO, KaK
MoMeXa BIHSET Ha UH(POPMAIIMOHHBIH CUTHAII B TEXHHYECKOH CHCTEME.

Kazanocs, uTo yke Bce acmeKTbl TEeXHOJOTMU BUOpOHM300pa>keHUsl ObuIM pas-
JIOXKEHBI TI0 CBOMM TIOJIOYKAM W HUYETO HOBOTO He mpuayMmarb. Ho okaszanoch, 4To
HU3Hb NOCTOSIHHO CTAaBUT ME€pe]] HAMH HOBBIE 3aJau U JJIS1 UX PEIICHHS HEOOXOUMO
CYLIECTBEHHOE Pa3BUTHE TEXHOJOTMU BUOPOM300paKCHHUS W M3BJICUCHHUE U3 BHJICO
M300paxKeHusl 3HAYUTEIHLHO OOJBIIEro 00beMa HHPOPMAINH, YeM 3TO ITPOUCXOIUIIO
panee. Eme B mepBoii MoHOrpaduu 0 BUOpOM300paskeHHH OBbLIO MTOKa3aHO, YTO BO3-
MO’KHOCTb TOJTy9eHUs HH(POPMAIUY OTpaHIYeHa TPON3BOIUTEIFHOCTHIO aIMapaTHOTO
obecrieuenus: (MunkuH, 2007), 1, TPaKTHYECKH, BCE MPOTPaMMbI BHOPOH300paKeHHS
CTPOWIINCH HA OCHOBE CPETHUX IT0 IPOU3BOAUTENLHOCTH KOMIIBIOTEPOB, JOCTYITHBIX IS
nosp3oBarenei. [Ipu aTom, 1axke camble IepBble BEPCUU MPOrpaMM BHOPON300pasKeHNUS
MapauIelbHO U3MEPSUTH TTapaMeTphl IICHXO()U3UOIOTHIECKOTO COCTOSHUS YEIOBEKa,
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WCIIONIB3YS pa3lIMYHbIC HACTPOHKH 0 HAKOTUICHUIO HH(OpMaIuu o nBrxeHnn (MuH-
kuH, Kaganmh, 2020) ¢ HacTpoiikamu MexKanpoBoi paznoctu N (2, 10, 100) u vactote
kagpoB F(5, 30). bonbmas yacTs mapamMeTpoB NCUXO(HU3HOIOTUIECKOTO COCTOSHUS
(TIdC) namepsinack npu Oosiee HU3KOH YacTote 5 [ J1s TOro, YTOOBI CHU3UTH HATPY3KY
Ha MPOLIECCOP U TOBBICUThH OTHOIICHNUE CUTHAJI-IITYM TIPU U3MEPEHUN MUKPOIBHYKEHU T
TOJIOBBI YeyioBeKka. Takum oOpa3oM, H3HAYAIBHO B TEXHOJIOTHH BHOPOHU300paKEHUS
ObLTH C(HhOPMYITHPOBAHEI CIIEAYIOIIHNE TIPHHITUITBI MTOBBIIEHUS NH(POPMATHBHOCTH MOy~
YaeMbIX JAHHBIX U3 BHJICO U300PAKCHUS:

1. Ilpunnmn nuckperusanun. Yactora mpeodpazoBaHus BUAEO B TapaMeTphl BHOPO-
M300paKeHUs T0JDKHA ObITh MAKCUMAJIbHOM P MUHUMAJILHOM YPOBHE IIIyMa BUIECO
n3obpaxkenus. [lo peansHOMY BHIEO N300pa)KEHUS TOJIOBHI YEIOBEKA MPAKTUIECKU
HEBO3MOXHO OTJCIIUTH IIyM OT JABMXCHHS. ECTECTBEHHO, UTO YBEIUUYCHHUE YaCTOTHI
oTpoca MPUBOJUT K YBEITHYCHHIO IIIyMa W YMEHBIIICHHIO HHGOPMAIIUU O JBUKCHHH,
MH(OPMATUBHBIN JJI aHATN3a MUKPOJIBIXKCHUIN TOJIOBBI YEJIOBEKA JIMANAa30H YacTOT
coctanisieT 5—15 'l B 3aBUCHMOCTH OT OCBEILIEHHOCTU U YYBCTBUTEIBHOCTH KaMephl
(Munkus, 2007).

2. IlpuHIUIT COOTBETCTBUA. BpeMs HaKOIJIEHUs] MEXKaJIPOBON pa3HOCTH JOJKHO
COBMAJIaTh C TIEPUOJOM AHATUZUPYEMOTO (PU3UOIOTUYECKOTO MPOIIecca, HECOBIAIe-
HUEe HaKOTUICHHUS MEXKaAPOBOW PA3HOCTH C aHATH3UPYEMBIM (PH3MOTIOTHIECKIM FIITH
MCUXO(PU3UOJIOTHIECKUM TIPOIIECCOM MPUBOJUT K MOTEPU OMOMETpUUYECKON HHPOpMa-
nud. B Tekymux mporpamMmax BpeMs HaKOIUICHHS BapbHpyeTcs oT 2,5 mo 20 cexyHn
B 3aBHCHMOCTH OT pemaemoit 3anaun (Munkus, 20206; Munkun, 20216; Minkin,
Myasnikova, 2018).

3. [IpunIun ontuManbHOCTH. Komn4ecTBO n3MepsieMbIX TOBEICHYSCKUX ITapame-
TPOB JIOJDKHO OBITh MUHUMAJIBHO JOCTATOYHOE IS aHAIHM3a HCCIEAYEeMOro (Gu3no-
JIOTUYECKOTO MPOIecca UM PeaKliu Ha MPeIbsABIsSeMbId CTUMYI. B Tekymmx mpo-
rpaMMax BUOPOU300paKeHHS KOJUYECTBO U3MEPSIEMbIX IapaMETPOB BapbUPYETCSA OT
1 1o 10,000 B 3aBUCHMOCTH OT pemaemoii 3aaaun (Munkun, 20200; Minkin et al., 2020;
AxumoB, MunkuH, 2021; Munkud, AkuMos, 2022).

B pa3nnyHBIX TPUMEHEHHSIX OCHOBHBIE HACTPOMKHU cHCTEM BHOPOU300pakeHus,
OTBETCTBEHHBIE 32 NOJTy4YeHUE OMOMETpHUIecKOl HH(OpMALK, U3MEHSIOTCS B 10CTa-
TOYHO IIUPOKUX MpejesiaXx. Bo3MOXHOCTh MOBBIICHUS! HHHOPMATHBHOCTH BUOPOU-
300paxkeHwsl TP UCIIONIb30BaHUU TerioBoro n3obpaxkenus (Kolobashkina, Alyushin,
2020) mpeacTaBusieTcs AOCTATOYHO CIIOPHOM, Tak Kak TpedyeT Habopa 3HAYUTETHHON
CTaTUCTHKH [UIA pa3pabOTKU HOBBIX (OPMYJ U OIpENeICHUsI HOPM Ha U3MepsAeMbIe
napameTpsl (AkumoB, Jluaenko, Munkus, 2020). Bonee Toro TemioBoe n3o0paxeHne
MPOUTPBIBAET CTAHAAPTHOMY BHUJIEO I10 YPOBHIO IIYMOB ¥ KOHTPACTA, & 3TU NAapaMeTPbl
OTIPEaEeNsIOT KauecTBO BUOpon300pakeHus. Llenbio naHHO# paboThI ABISETCS onpee-
JIEHUE KpUTEepHUeB OnoMeTpruuecKord NH(OPMATUBHOCTH BUIEO M UCCIIEIOBAHNE HOBBIX
MOJXO0I0B MOJTY4CHUs JONOJTHUTENFHON HHPOPMALIIH U3 BUIEO H300pasKEeHHS TOJIOBBI
YeJOBEKAa TEXHOJOTHEH BHOPOM300pakeHHs IS 0OeCIIeueHHsI 3aJaHHOW TOYHOCTH
nuarHoctuku COVID-19 ne menee 90% 3a muHuMansHoOe BpeMsi 5—20-CeKyHIHOTO
TECTHPOBAHUSA U NIPU TUATHOCTUKE APYTUX 3a00JI€BaHU.
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MaTtepuanbi n metop

I'mmoresa o Tom, uto auarsoctuky COVID-19 MOXHO MPOBOIUTE, aHAIU3UPYS
BHICOM300pa’keHUE T'OJIOBBI YeJIOBeKa, Obula BhIIBHHYTa Hamu emie B 2020 roxy
Y TOATBEP)KICHA Pe3yJbTaTaMH M3MEpPEHUs MOBEJCHUYECKHX MapaMeTpoB C IOMO-
LIbIO IpeaBapuTeiIbHoro ooyuennoro MM Ha Buzmeo OONBHBIX W 3M0POBBIX JIIOJEH
B Xo1ie 60-cekynnHoro TecrupoBanus (MunkuH, boopos, 2020; Minkin et. al., 2020).
B nanbneiimem, pa3pabOoTYHKH TEXHOJOTHH BUOPOU300paKEeHUs IPOBEIH P HCCIIe-
JIOBaHWI Ha OTHOCUTENBHO HEOOIBIION BhIOOPKE (7 MAIEHTOB C MOATBEPKACHHBIM
muaraozoM COVID-19, 5 myxuuH u 2 keHIuHBL, Bo3pacT 1o 40 met, 110 Bumeo),
JEMOHCTPHUPYIONTNX BO3MOXKHOCTE nuarHoctuku COVID-19 3a 6o51ee KopoTkoe Bpemst
tectupoBanus 5—20 cexkyHn (MunkuH, AxumoB, 2022; MunkuH, Kocenkos, 2021)
C TOYHOCTEIO Oosee 95%.

B nmanHOM MccnenoBaHWM MBI MTOKaXKeM, KaK MOBBICHTh TOYHOCTh JTUAarHOCTHKHU
COVID-19 npu yBenuuenun pazmepa 0a3bl JaHHbIX 10 324 Buneo (153 koHTpousb
u 171 COVID-19, Bxirouast 107 Bumeo koHTpoms U 128 BUI€O MaIieHTOB Ha o0yde-
HUE, 0TOOpaHHbBIC CIyYallHBIM 00pa3oM 46 BHIICO KOHTPOJS U 43 BUJICO MAIUCHTOB
Ha TECTHPOBAHHE) 33 CUET yBEIWUYEHUS KOJIWYeCTBA HH(POPMAIIIH, TOTy9IaeMOTo 3
BH/JIc0 n300pakeHui. [TanmenTsl ¢ moarBepxkaeHHbIM quarao3zoM COVID-19 (¢ Bapu-
AHTOM OMHKPOH, 5-1 BOJHBI 00aBIeHbI B 0a3y JaHHBIX MAIMEHTOB BApUAHTOB ajbda
U JIeNbTa), TOANMCaBIINE HHPOPMUPOBAHHOE COTJIACUE U MPEJOCTABUBILNE CBOE BUICO
IUIsT 00pabOTKH, SIBJISIOTCS COTPYMHUKAMH Tpeanpustus Ancuc, Cankr-IlerepOypr,
Bo3pact 20—73 nert, 18 manuenTos, 8 myxuuH u 10 sxeHInH. M3Mepennst MUKpoABHAKE-
HHUU TOJIOBBI IPOBOIMIINCH B cTaHIapTHOM peskume (Minkin et al., 2020) Be® xamepoit
Microsoft LifeCam Studio ¢ paspematomieii cnocoObnoctsio 640 x 480 s1eMeHTOB,
TIOAKITIOUEHHOHN K KOMITbIOTepaM ¢ mporeccopoM He Hmke Intel Core i7. PaccTostaHme
MEXIy KaMepol M roJIOBOM MCCIIETyEMOr0 CHISALIET0 HAIPOTUB KaMepbl YeIoBeKa
COCTaBIISIO 1 METp, OCBEIIEHHOCTh 00BEKTa HCCIIEJOBAHUH (JINIIa MCCIETyEeMOTO YeIo-
Beka) cocraisuia He MeHee 500 mokc. UTENbHOCTD KaXXA0T0 BHUAEO COCTABIIsIIA
210 cexyHn, st 00pabOTKH U MOCIENYIOIeH JUarHOCTHKH HCIIOIH30BAIOCH BHIEO
nocie 10-i CeKyHIIbI, TaK KaK B IIEPBbIE CEKYH/IBI TOCIIE TIOSBICHUS YEIOBEKa B Kajpe
MIPOMCXOIUT YCTAHOBKA TEKYIUX MoBeaeHuecknx mapameTpos (I111), onmpenensembix
10 MHKPOJIBMKEHUSIM TOJIOBHI YenoBeka. Ha pucyHke 1 mpuBefeHO pacroioXeHue
HCTBITYEMOTO0 OTHOCHTEIBHO BeO KaMephl, PaclojIOKEHHOW Ha MOHUTOPE TIPH Camo-
TECTHPOBAHUH H 3aITUCH BHUJIE0, BKIIFOUAsl KOHTPOIHPYEMOE TIOJIOKEHHE TECTUPYEMOTO
JUIA Ha KpaHe MOHUTOpA.
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Puc. 1. lNonoxeHue ucrsimyemoeo npu camomecmupo8aHuu U 3anucu eudeo
OmHocumerbHo 8e6 KaMepbl U pacrofioxeHue fuya Ha MoHUmMope
8 uHmepghelice npoepammbl Covid5s.

Namepenne I111 1 muaraoctrka 3a001eBaHus mpoucxomia ¢ gactoroi 100, moaro-
My kaxaoe 200 cekyHIHOE BUACO coaepkuT npruMepHo 2000 MrHOBEHHBIX PE3YJIbTATOB
muaraoctuka COVID-19. O6mee Komn4ecTBO MTHOBEHHBIX PE3YJIBTATOB THATHOCTHKH
COVID-19 B uccnenyemoii 6aze nanubix 324 Buneo cocrasmio oonee 700000 3HaUEHMIA.

PesynkTaThl UccriegqoBaHum

YBenuuyeHue KonuyecTBa usmepsieMbiX NoBeAeH4YECKUX NnapaMmeTpoB
M n3aMmeHeHue cTpyktypbl UHC

Jlonroe Bpems Mbl uctiosib3oBasm 40 T111 (AxkumoB, MunkuH, 2021) Kak OCHOBHOU
MaccuB AaHHbIX A auarHoctuku COVID-19. OgHako, OTHOCUTENEHO HUZKUE PE3YIIb-
TaThl TOYHOCTH AMATHOCTHKH Ipu oOydeHnu MM Ha 6aze 252 BUACO B TECTHPOBAHUHU
Ha HE3aBUCHMOU 0a3e JaHHBIX (MOJydeHHbIe ¢ ucnoiab3oBanuem 40 I111) mo3pomwin
MPEAIONIOKATh, YTO yBenudeHne komudectsa [, ncmonp3yeMpIX aisl THarHOCTHKH
COVID-19, MmoxeT npuBecTH K MOBBIICHUIO0 TouHOCTH. HarmomuanM, uto 40 T1I1 Opin
TTOJIYYICHBI C HCIIOIB30BaHNEM cTaHmapTHoro maketa [1I1, ucroms3yeMoro B Kiaccude-
CKOM Iicuxodusnonorudeckom tectupoBanun (MunkuH, 20200). CtannapTHbI HaOOp
40 TIIT BxsrouaeT B ce0st 12 ocHoBHBIX 111, momonHenusie CKO u BaprabeabHOCTHIO 3a
aHAJM3UPYEMBI IPOMEKYTOK BPEMEHHU S5-CEKYHIHOTO TeCTUpOBaHus. TakuM oOpa3om,
12 IIT npeBpamatorcs B 36 3naueHuit 111, kK KOTOpBIM T00ABISIOTCS €Iie 4 OCHOBHBIC
XapaKTepUCTUKA — DHEpreTHdeckas W WH(pOpPMAaIMOHHAS COCTaBIIAIONIAs, TEKyIee
3Hauenue [1OC (Munkun, 2017) u cymmapnas koppensauus mexay [T (Munkus,
20200). IIpu 3ToM, 00IIEE KOINYECTBO U3MEPSEMBIX CHCTEMON BHOPOM300paskeHUs
rapamMeTpoB 3HAYUTEIBHO 00JIbIIE, M KpoMe OCHOBHBIX [1I1 cuctema BUOpOM300paskeHUs
OTIpeZIeTISIET PSIJI ITApaMeTPOB, HE TPEANOIAaraBIIkX MPUBA3KY K TEKYyIeMy Icuxodu-
3UOJIOTHYECKOMY COCTOSTHHUIO. JIOTIOTHUTENBHO U3MEPSIOTCS MapaMeTphbl aMIUIATY B,
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4acTOThI, CHMMETPHH U 00paboTKu BUOpon3oopakeHus (Muukun, 2007). s Hauana
MBI permmin gonoidauTh psia [ mapamerpamu ammuinty el (4 mapamerpa) U 4aCTOTHI
(5 mapametpoB) BUOpanyy, NapauieIbHO H3MEPSIEMbIMU PU PA3IMYHBIX HACTPOHKAX
N=2, 10, 25, ux CKO u BapuabeibHocThi0. Ce10BaTeIbHO, BCEro ObLIO J00aBICHO
emre 28 I1I1 k 40, u ux obuiee koimuecTBo gocturio 68 I1I1. EctectBenHo, MpUIuiock
HECKOJIbKO U3MEHUTh CTPYKTYpPy HCIOIB3yeMOM JIIsi 00y4eHUsI HCKYCCTBEHHOM Hei-
POHHOM CETH, YBENUYHNB BXOAHON CIIOH 10 68 HellpoHOB. CTPyKTypa UCIOIb3yEMOM IS
oOyuenus nuHeiHoU Tpexcnoinoit MHC 68 x 20 x 1 qocTaTouHO MOAPOOHO OnucaHa
B mpeapaymmx padorax (Minkin et al., 2020; AkumoB, MunkuH, 2021) 1 He ObuIa
M3MEHEHa B IPOBOJIUMBIX HCCIIETOBAHUIX.

Ha pucynke 2 npuBeneHa 3aBUCIMOCTh MTHOBEHHOM TOYHOCTH TMATHOCTHUKH A Te-
CTOBOM 0a3bl JaHHBIX MAMEHTOB U KOHTPOJIs COVID-19 oT TOYHOCTH AUCKPUMUHALINU
oOyuarorei 0a3pl JaHHBIX D mpu paznuunbix Bapuantax ooydernnn UHC ms 40 T11T
u 68 I1I1, momyuyennas Ha 324 Buzneo Qaiinax.
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Puc. 2. 3asucumocmb M2HO8eHHOU moYHOcmu duazHocmuKku mecmoegol 6a3bl aHHbIX A
om moYyHocmu OuckpumuHayuu 6a3sl 0aHHbIX D
npu pasnu4Hom obyyeHuu MIHC 0ns 40 I u 68 T1I1:

N=25-30%68_1— npu N=25-30, usmepeHue 68 x6 11 no 6ase daHHbIX nepsoli cmaduu
3abonesaHusi;

N=25-30%68_2 — npu N=25-30, usmepeHue 68 %6 [11 no 6ase aHHbIX 8mopoli cmaduu
3abornesaHusi;

N=25-30%68 — npu N=25-30, usmepeHue 68 %6 11 no obweli baze daHHbIX 3abonesaHus;
N=25%40 — npu N=25, usmeperue 68 11 no obuweli 6asze aHHbIx 3aboriesaHus;
N=25%68 — npu N=25-30; usmepeHue 68 Il no obweli 6asze daHHbIX 3abonesaHusl.
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U3 pucynka 2 cnenyert, uto odyuenne MU anropurmom N=25 X 40, otpaboTaHHBIM
Ha MeHbIel 6a3e qaHHbIX (AKkUMOB, MuHKHH, 2021), IPOXOANUT MOYTH MAPaIIIETHHO
ocu D (guckpumuHanmy 6a3bl JaHHBIX IpU 00Y4YEeHHUH), YTO O3HaYaeT OTCYTCTBHE TO-
BBIIICHNS TOYHOCTH IPU TECTHPOBAHUH HE3aBHUCHMOW TECTOBOM 0a3bl (IO TECTOBOU
0a3e maHHBIX He poxoawio ooydenue ). [Ipu sTom nobarieHne JaHHBIX (AITOPUTM
N=25x%68 u npyrue) npu odyuerann N/ 1mo3BoIs€T TOBBICUTH TOYHOCTH TUATHOCTHKH
TECTOBOM 0a3bl 10 3HAUEHHI, HE YCTYNAIOLUINX B TOYHOCTH PE3YIbTaTaM, IOTyICHHBIM
Ha 6aze 110 Buneo ¢aitnos (MunkuH, AkuMoB, 2022).

N3menenue Tounoctu quarnoctuku COVID-19 B 3aBUCHMOCTH OT BpEMEHU yCpea-
HEHUS pe3ynbTara IWarHOCTHKH, MoirydeHHoe npu yBenndeHuu 111, ncnonb3yempix
st ooyuenns U, ¢ 40 mo 68 mpuBeneHo Ha pUCYHKE 3.
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Puc. 3. TouHocmpb duazHocmuku COVID-19 no 6a3e 324 sudeo nipu usmepeHuu 40 u 68 Ir1:

40%25_A — moyHocmb QuasHocmuku gceli basbl ¢ 0byyeHuem o 40 II1;
40%25_L — moyHocmb AuckpumuHayuu 6a3sbi npu obyyeHuu no 40 [1r1;
40%25_T — mo4yHocmb OuazHOCMuUKU mecmoegol basbl ¢ 0byyeHuem o 40 [l1;
68x25 A — mo4yHocmb duazHocmuku eceli 6a3bl ¢ 0bydeHuem ro 68 [1[1;
68x25 L — moyHocmb duckpumuHayuu 6asbl npu obyyeHuu ro 68 Ir1;

68 %25 T — moyHocmb duazsHocmuku mecmosol 6a3bl ¢ 0bydeHuem ro 68 [1I1.

W3 mpuBenenHoro pucyHka 3 cieayeT, 4To TOYHOCTh auarHocTuku COVID-19 mo
TECTOBOH 0a3e JaHHBIX (aHAJIOT TOYHOCTH MPOU3BOJILHOIO TeCTUPOBaHus) npu 20-ce-
KYHIHOM TecThpoBaHMM yBenundmiack ¢ 80% mo 92% mpu yBennyeHHH KOJIMYECTBa
[T ¢ 40 mo 68 mpu oOyuennu UN. TouHOCTh AMarHOCTUKH TP 20-CEKyHTHOM TECTH-
POBaHMU IO MOJHOW 0a3e MaHHBIX YBEJIUYHUIACh COOTBETCTBEHHO ¢ 92% no 98% npu
nepexoze ¢ 40 IIIT na 68 III1.
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O6nako auckpeTnsaumin. 3aMeHa KOHKPETHOro BPeMEeHHOro MHTepBana
HakonneHUsa UHopMaLmMn o MUKPOABUXKEHUN Ha PS4 UHTepPBarnoB
AWCKpeTU3auumm ABUXKEHUN

B xiaccumdecknx mpuMeHEHUIX TEXHOJIOTHH BUOPON300paskeHUs ISl U3MEpPEHUs
[IT ncnonb3yeTcs GUKCUPOBAHHOE KOJTMUYECTBO HAKOIICHUH MEXKaIPOBOH Pa3HOCTH
N, opuentupoBanHoe Ha nepuoa T=N/f ¢puznosornueckoro mnpoiecca, HapuMep
N=25; f=5I'u npu ucclienqoBaHUN peaKIuii Ha KOPOTKHE S5-CEKYHIIHBIE CTUMYIIbI
(MunkuH, 20216) unu npu MUHUMHU3AIUA BPEMEHH TECTUPOBAHMS, HAPUMED MPHU
skcrpecc auarHoctuke panaero COVID-19 (AkumoB, Munkus, 2021). [Ipu N=50;
f=5T1 panee uccieqoBaINCh MCUXOPU3NOIOTHUECKHE PEAKIMH Ha KOM(pOPTHBIE
16-cexynanbie ctumyasl, a ipu N=100; f=51"1 ananmu3npoBazock cBOOOHOE COCTOS-
Hus yenoBeka (MunkuH, 202006). Be100p 4acTOTHI TUCKPETHU3ALMHU U [IEPHO/Ia aHAIN3a
ompenensics, ucxoas u3 TeopeMbl KorenbaukoBa-Hatikeucra-lllennona (Nyquist,
1928; Korenbuukos, 1933; Shannon, 1949), HO cama Teopema mpeaycMaTpuBacT
UAeaNbHBIN Cly4yail BOCCTaHOBJICHUSI ()OPMBI aHAJIOTOBOT'O CUTHANA IPH OECKOHEUHOM
BpEMEHH €ro AUCKpPEeTHOro aHaiusa. Ha mpakTruke Bpems aHanu3a MUKPOJBHKEHUN
BCErAa OIPaHMYEHO, U JUCKPEeTH3alys Mpolecca IBHKCHHUS ¢ IOCTOSHHOW 4acTo-
TOU WM TEPUOAOM HAaKOIUJICHHS WH(POPMAaLUU O JBUKEHHUH MMEET BO3MOXXHOCTH
MpOITyCcKa NBMKEHUSI B JTIO00H TOUKe M300paKCHHUSA W B JII000E BpeMs W3MEpPEHHS.
[IpeobpazoBanue NBUKECHHUS TOJIIOBHI YEIOBEKa B BHOPOM300paskeHHE SBISIETCS MaTe-
MaTHYeCKON (QyHKIHEH, OM3KOH K AUCKpEeTHOMY mpeobpa3zoBanuio Xaptimu (DHT)
WM auckpetHomy npeobpasoBanuio @ypee (DFT), mosTomy ero MoXHO Ha3BaTh
IACKPETHRIM TIpeobpa3oBanneM BuOponzodpaxkernus (DVT) unu ObICTpBIM Mpeold-
paszoBanuem Bubdpousodpaxenus (FVT) npu ocymecrBiennn npeodpazosanus FVT
B peansHoM BpemeHdu. DVT otnnuaercs or DHT u DFT GuosornaeckuM cMBICTIOM
HACTPOEK BUOPOM300PaKEHHUS.

TogHOCTH M3MEpEeHNs BEIMYMHBI U 4acTOTHI iepemernieHust (MunkuH, 20196) sBns-
€TCs BEPOSITHOCTHBIM MIPOLIECCOM, 3aBHCAIINM OT CIEAYIOLINX OCHOBHBIX (PaKTOPOB —
BEJMYMHBI TIEPEMEIIEHNUS, ONTHIECKOT0 KOHTPAcTa 00bEeKTa NMEePEMEIICHHS, YPOBHS
IIyMa KaMepbl U OCBELICHHOCTH 00BbEKTa. DKCIEPUMEHTAIBHO OBUIO YCTaHOBJICHO,
YTO yBEIMUYCHUE KOJIMYECTBA OJM3KUX 3HaUeHUH N (HaKOIIeHuH MeKKaApOBOH pas3-
HOCTH) TT03BOJISIET OBBICUTH TOYHOCTh M3MEPEHHS MIEPEMEIICHUS, a CIIeI0BaTEIbHO,
Y TOYHOCTh TMAarHOCTHKH 3aboneBanusa. Koneuno, o6yuenne M o maccuBy AaHHBIX
TUCKpeTHBIX 3HaueHunit N=25, 26, 27, 28, 29, 30 3anumaet, mpuMepHO B 6 pa3 OoJbIie
BpeMsi, YeM IO OTHOMY 3HAUEHHIO, TaK KaK B KaXKAbIil MOMEHT BPEMEHH OIPEeNIAeTCs
B 6 pa3 6oxbire [1I1. Eciim mpu N =25 uzmepstorcs 68 111 10 pa3 B cekyHay, TO pu
pa3mbiToM nepuoze usmepsiercs 68 x 6 =408 I1I1 taxxke 10 pa3 B cexkynny. Ho o0yuenne
WU npoBoauTCst TOIBKO OAXH pas3, a MOBBILICHHE TOYHOCTH TOIDKHO IPOUCXOIUTD IIPH
KaXXA0H cienyromei quarnoctuke, ecinn MM Haydwiicst Goniee MpaBHIBHO OTAETATD
npu3Haku 1111 6G0NbHBIX OT 340POBBIX MO Pa3MBITOMY HEPUOy HaKOIJIEHHUS UH(OP-
Manuu. Ha pucynke 4 npuBeneHO cpaBHEHHE BPEMEHHON 3aBUCHMOCTH TOYHOCTH
nuarnoctuku COVID-19 npu 0HOM 3HaUYE€HUM BPEMEHHU HAKOIUJIEHUS] MEKKaIpOBOM
pasHoctu N=25 u npu Heckonbkux 3HaueHusx N=25, 26, 27, 28, 29, 30.
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Puc. 4. BpemeHHbie 3agucumocmu moYyHocmu duaegHocmuku COVID-19
0151 huKcupo8aHHO20 repuoda akKyMynsayuu mexkadposol pasHocmu N=25
U pasmbimoeo rnepuoda akkymynayuu mexkadpoeoti pasHocmu N=25-30:

68x25 A — mo4yHocmb duazHocmuku ecell 6a3bi ¢ 0by4deHuem npu N=25;
68x25 L — mo4yHocmb QuckpuMmuHayuu obydarowel 6asbi ¢ obyyeHuem rpu N=25;
68x25 T — moyHocmb QuazHocmuku mecmosou 6a3bl npu N=25;

68 x25-30_A — mo4yHocmb duazHocmuku eceli 6a3bl ¢ 0bydeHuem ripu N =25-30;
68 x25-30_L — mo4yHocmb duckpumuHayuu obydarowel 6asbi npu N =25-30;
68x25-30_T — moyHocmb QuazHocmuku mecmosou 6a3si npu N =25-30.

EcrectBenHo, uto rpaduku 68 x25 A; 68 x25 L; 68 x25 T uneHTUYHBI HA PUCYH-
kax 3 u 4. lIpencrapneHHple Ha pUCYHKE 4 KPUBBIE MTOKA3bIBAIOT KAXKYIIIEecs HE CTOIh
3HAUUTEIHHOE YBEIUYCHUE TOUHOCTH JUATHOCTHKH, «Bcero» 1%, ¢ 98% mo 99% mpu
CPaBHEHHU pE3yJBTATOB IO BCel 0aze maHHBIX (KpuBBIe 68 X25 A m 68 x25-30 A).
Ho 1% mipu cTONb BBICOKMX 3HAYEHHSX TOYHOCTH O3HAYAeT yMEHbIICHHE OMNOOK Ha
50%, a 3a ymeHbleHne omuoku Ha 50%, 6e3yciioBHO, cieqyeT OOpOThCs.

O6yuyeHune U/ no eguHon u pasgenbHbIM BbIGOpKaMm.
dopmMupoBaHme BbIGOPKU NaLUEHTOB B 3aBUCUMOCTHU
OT TshKecTu u/unu ctagum saboneBaHus

Wmest BUIEO HEKOTOPBIX OONBHBIX HAa MPOTSHKEHUH BCETO TIEpHo/ia 3a00JIeBaHuUS, MBI
MPEIIOI0KHIH, YTO IOBEJCHUSCKUE TapaMETPhl M CHMITTOMBI 3200JIEBIINX JTOJI)KHBI
pa3nuyatbes Ha pa3iMyHBIX CTagusIX 3a00JeBaHMs, IPEXIEC BCETO, HA CTaUH MHKY-
0alMOHHOTO TIEpHoJia U OKOHYaHUs 3a0oneBanus (XakumoBa, Xy3uH, 2021). Takoe
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paznuuue B [1I1 mpennonoKuTebHO JOKHO PUBOIUTE K CHIDKEHUIO TOYHOCTH JTHA-
THOCTHKH 3a00JIeBaHMsI, €CIH OOBEAMHITh BUEO OOJBHBIX ¢ Pa3HBIMU IpPHU3HAKAMU
3a0oneBaHus B OqHYy 0o0mIyto rpymmy npu oOydernnn M. Mbl mpearnonoxmim, 9To
TOYHOCTh JTMAHOCTHUKHU MOBBICUTCS, €Ciu 1jis 00yuenus: U chopmuposath aBe pas-
JenbHBIX TpymIbl 0oapHBIX COVID-19, onHy 13 Buaeo OONBHBIX Ha PaHHEW CTauu
3a00JIeBaHUS U IPYTYIO TPYIITY OOJbHBIX U3 BUACO Ha MO3HEH cTaauu 3a00JIeBaHUS.
O6yuenne MU no obmelt rpyrme 3a00eBIIAX TOMHKHO HIATH 00JIee CII0KHO, TOUHOCTh
JUCKPUMUHAIMKN 0a3bl JaHHBIX Tpu o0yueHun MU, kak U TOYHOCTh pacro3HaBaHUs
TECTOBOM TPYIIIIBI, JOIKHBI OBITH HECKOJBKO HUXKE, YeM npu o0ydennu MU mo pasz-
JICJIBHBIM TPYIIIaM ¢ pAHHUMH M TIO3JHUMU MpU3HaKaMu 3a0osieBanus. OiHAKO, TIPU
STOM OCTaBaJICSl OTKPBITHIM BOIPOC: KaK OOBEAWHSTH Pe3yIbTaThl IPH OO0YIECHUH T10
OTJICIIBHBIM IPYIIaM, UMCIOIIHNE 2 Pa3IMUHBIX Pe3yJibTaTa JUarHOCTUKH? MBI mpej-
MTOJIOKHIIM, YTO HAWITYUITNM BapuaHToM nipu oO0ydennn MU mo pasmensHBIM Oa3zam
JaHHBIX OyIeT BBISIBICHHE 3a00JIEBaHUS MO MaKCHMaJlbHOMY IOKa3aTelio BEpOsT-
HocTH 3a0oneBanus (Al) B AByX pa3nenbHbBIX rpynmax. Eciu 3a0oneBaHue TOIBKO
Ha4YUHAETCS, TO OHO JIOJDKHO OBITh BBISIBJICHO NIEPBBIM WHIUKATOPOM, a €CIH 3a00-
JIeBaHHE 3aKaHYMBAETCS, TO — BTOPHIM. B 3TOM citydae 4yBCTBUTEIBLHOCTh METOAA
JMATHOCTHUKHU JIJISL KaXKJIOH OTACTBHOM IPYIITBI MOXKET COCTaBIATh Bcero 50%, mpu 3ToM
CyMMapHasi 9yBCTBHUTEIHPHOCTh METOAA Pa3IebHbEIX TPy MoXeT mocturath 100%.
Tak kak mosry4eHHble rpad)UKu AUArHOCTUKU Pa3IMYHBIX BapuaHTOB oO0yuenus NN
OKa3aJIMCh JTOCTATOYHO OJIM3KH, TO MBI IPUBOJIUM TaOJIMYHEBIE 3HAUYECHUS TOYHOCTH,
UyscTButenbHocTH U Crienu()MIHOCTH JJIS pa3IMYHbIX BAPHAaHTOB ()OPMHUpPOBaHUs 0a3
nmaHHbIX o0ydermst MU B Tabmure 1. Otmetum, uto MeTo ooyuerus MU mo I1I1, momy-
YeHHBIX Ha pa3HbIX cragusax COVID-19, naet qomoIHUTENbHYO TUarHOCTUYECKYIO
“H(OPMALIHIO O TEKyIeH cTaauu 3a00JIeBaHUS Y UCIIBITYEMOTO.

Ta6bnuua 1

XapakTepucTukn TouHOCTU amarHoctukm COVID-19 ana pasnuyHbix BapuaHToB obydeHns A
(obwas 6a3a 1 n pasgenbHble 6a3bl 1-2)

Xapaktepuctumka TO4HOCTH — i _
R Al R’
BapuaHT 0by4eHusa A
To4HOCTb Mo eamHon 6ase 1 98,46% 98,46% 98,46%
YyBCTBUTENBHOCTL NO eanHon 6ase 1 98,25% 98,25% 98,25%
CneuudmryHocTb Nno eguHon 6ase 1 98,69% 98,69% 98,69%
TouHocTb no TecToBon 6ase 1 96,63% 96,63% 96,63%
TouyHOCTb NO pasgeneHHon 6ase 1-2 98,77% 98,46% 98,46%
YyBCTBUTENBHOCTL NO eanHon 6ase 1-2 98,25% 98,25% 98,25%
CneundunyHoCTb Mo eanHoi 6ase 1-2 99,35% 98,69% 98,69%
TouHocTb no TectoBon 6ase 1-2 96,63% 95,51% 95,51%
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JU7st noBBIIEHNS! 00BEKTHBHOCTH OLIEHKH TOYHOCTH IMArHOCTUKH MBI UCTIOIb30BaIIH
3 pasnMYHBIE OLEHKH TOYHOCTH JHArHOCTHKH R ; AT; R'.

R =,2 R, — cpennee 3HaueHne R (MrHOBeHHbIE 3HAUeHHs AMarHOCTUKH 0 WiH 1

B KaxxioM (aiine);

Al =Y, 2 Al — cpenHee 3HaueHue nocroBepHoro Al (3Hauenue ot 0 1o 1);
R'=",Z R’ — cpennee 3nauenue R* (3qauenne nuarnoctuxu 0 wmm 1 Bcero daiina);
rae: n — gucio ¢ainos (252);

x — (aiin 3amepa ot 1 10 n;

i — egMHUYHBIN oTcYeT B (haiine mo BpeMeHHOH mmikaie (10 oTcueToB B CEKyHAY);

NN.; — MraoBenHoe 3Hauenue Al s (aiina x, orcyer i;

Al; = |Ex — 1 — NN, — nocroBepHocTs Al mst paiina x, orcuer i

E. — oxxunaemoe Al nis ¢aiina x (1 wnm 0);

R:i=AL>0,5?1:0— pe3yabTar AMATHOCTUKH IO MTHOBEHHOMY 3HAYEHUIO TSI

¢aiina x, orcuet i (0 nnm 1)

AL — cpennee 3nauenue Al 11s daiina x;

R, — cpenHee 3HaueHue R 1s daiina x, onpeieiecHHOE 0 MTHOBEHHBIM 3HAYCHUSIM
Rx,i;

R =AL>0,5?1:0— pe3yIsTaT AMarHOCTHKHM [0 CPETHEMY 3HAUECHMIO 1T (aiina x.

[TpuBenennsie B Tabnune 1 pe3yapTaThl HOKA3bIBAIOT OMU3KKE 3HAYSHNSI TOUYHOCTH
muarHoctukd COVID-19, mpakTudecku, Mo BCeM TPEM UCIOIb3yEeMBIM ITOKA3aTEIsM,
BapuaHT 1-2 (c oOyueHHeM o pa3aesbHBIM 0a3zaM UMeeT 0osiee BHICOKYIO TOYHOCTb
IIPY MTHOBEHHO# JMarHOCTUKHM (OleHKa R), a BapuaHT 1 (c 06ydeHHEeM 110 eIHHOIl
0a3e) moKa3aj HeCKOJIBKO JIyUlIyl0 TOYHOCTD IPU OLEHKE TUarHOCTUKHU 10 ATMHHBIM
BHJIEO TeCTOBOIT 6a3bl (oneHka R'). V3 pucyHka 4 clefyer, 4To MTHOBEHHEIE XapaKTe-
PHCTHKH MATHOCTUKHU K KOTOPBIM OTHOCATCS R; Al HUKe yCpeTHEHHBIX O BpeMEHH
xapaktepuctuk. [lomygaemas Tounocts nuarnoctuka COVID-19 npu 5-20 cexyHaHOM
TECTUPOBAHUH JI0IKHA HAXOJUTCA MEK/Ty 3HaUeHHsAMH R’ ¢ pyroit croponsl. B gomnon-
HEeHHe K Tabnuile | mpuBeseM IUIOTHOCTD paclpeleieHus] pe3yJIbTaTOB JHarHOCTHKH
3a00JIeBaHUS IS Pa3HBIX BAPUAHTOB (pOpMHUpOBaHUS TPy ManueHToB 1 u 1-2 npu
oOyuenun U Ha pucyHke 5.

Ha miepBbIii B3MIIs171, pe3ynbTaThl, IPUBEICHHBIC HA PUCYHKE 5, BBITJIAIAT Y IUBUTEIb-
HO. OCOOCHHO CTPAaHHO BBHITJISLAUT rpaMK MIOTHOCTH JUATHOCTUKU TO3IHEH CTaauu
3aboneBanus V63 2, KOTOPBIH MOKa3bIBaeT KpaifHe HU3KYIO TOYHOCTH 110 00IIel 0a3e
JMaHHbIX. YaCTHYHO 3TO CBS3aHO C TEM, YTO KOJIMYECTBO BHACO MAIMEHTOB B 0a3e Mo3aHeH
cranuu 3a0oneBanus (31 oOydenne u 18 TecTHpoBaHHUe) 3aMETHO YCTYIAeT KOIUIECTBY
BUJIcO B 0a3e paHHel cranuu 3aboneBanus (97 oOyueHue U 25 TECTUPOBAHKE), B TO BPEMs
Kak 0a3a KOHTPOJISI OAWHAKOBA ISl paHHEH ¥ TIO3HEH cTaquu 0a3sl mareHToB. OIHaKo,
B 3TOM U 3aKIIIOYAETCS MPEUMYIIECTBO OAX0/1a, JAFOIIETO PE3yIbTaT TUaTHOCTUKH T10
MaKCHMaJNbHOMY 3HaueHuto Al 11t kaxmoro airoputma. B aTom cirydae craHOBHTCS
HEBaXXHO TO, YTO OAWH U3 AITOPUTMOB YacTO MOKA3bIBAET OIIMO0YHOE HU3KOE 3HAYCHUE
(JTO’)KHOOTpHUIIATEIBHOE) IJIST OOJIBIIIETO YHCIIa OOMBHBIX HA paHHEH cTaauy 3a00JIeBaHus.
3agaueii TOro BTOPOTO AITOPUTMAa SIBJISICTCS BBISIBICHHE OOJNBHBIX Ha O3JHEN cTaauu
3a0o0yieBaHys U, Cyas TI0 TUIOTHOCTH JMAaTrHOCTHKH, TIPUBEACHHOMN utst V63, OH HE Tak
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IJIOXO CHpaBJISAeTCS C TMOCTAaBICHHON 3a/ladyeii, TaKk KaKk TOYKa MepecedeHus rpaduka
V63 1t naleHTOB ¥ KOHTPOJISI JOCTaTOYHA OJIM3Ka K TPaHUIIC IIePeX0/1a U3 30POBIX
B OOJIBHBIC MPY 3HAYCHHUHU Pe3yJibTaTa quarHocTuku 0,5.

v64 v63

01 01

0,001 0,001

v64 n0 ——v64 nl v63n0 ——v63 nl

v63_1 v63_2

01 01

0,001 0,001

——V63_1n0

v63_1nl ——V63_2 n0

Vv63_2 nl

Puc. 5. [lnomHocmb pacnpedeneHus pesynbmamos duazHoCmuKuU 3aboneeaHusi
0r1 pa3Hbix gapuaHmos hopMuposaHus 2pynmn nayueHmos npu obyyeHuu NU:

V64 — eduHas 6a3a hopmuposaHusi 8bI60pKu nayueHmos (0 — KoHmMpornbHas epyrna,
1 — nayueHmsl ¢ nodmeepxx0eHHbIM QuasHo3om COVID-19);

V63 — pasdenbHoe ¢ghopmuposaHue 2pynn rno dnumensHocmu 3abonesaHus;

V63 _1 — nnomHocme OuaeHOCMUKU paHHel cmaduu 3aboneeaHust;

V63_2 — nnomHocmb pe3ynbmamos duazHoCcmuku no3oHel cmaduu 3abonesaHusi

[TorydeHHBIe pe3yNnbTaThl MOTYT OBITH IPOBEPEHBI HHTEPECYIOMIMMHUCS YUTATEIS-
MU, TaK KaK pe3yJbTaThl U ucxonusie nudpossie ganHbie [1I1 o6paboTanHbIX BUACO
pa3MeIIeHsl Ha o0mmeaocTymHOo# cepitke https://psymaker.com/downloads/NN3.zip.
Ucxonnsie nannwie [I1 npuBeneHs! a1 001auHbIX 3HaUeHUH HacTpoek N=25-30 mo-
JydeHHBIX ¢ yacToTol 10 I'm mosToMy OHH B 6 pa3 MPEBBIMIAIOT KOJTHMYECTBO MOMEH-
TaJbHBIX PE3YIbTATOB JUATHOCTUKH.

O6cyxaeHWe NosnyyYeHHbIX pe3ynLTaToB

[IpuBeneHHbIE pe3ynbTaThl MOKAa3alId TOJBKO HEKOTOpBIE MPUMEPH! MOBBIILICHUS
WH(GOPMATUBHOCTH OOPabOTKM BUAEO, XOTS, €CTECTBEHHO BO3MOXXHOCTH TIOBHI-
LICHUA OMOMETpUYECKOW MH(POPMATUBHOCTH HE OIPaHHYMBAIOTCA NPHUBEICHHBIMU
npuHIMIaMy. McXomnHoe BHIC0, OJyueHHoe ¢ KaapoBoi yactotoi 30 ' dpopmara
n3o0paxenus 640 %480 ¢ Touku 3peHUS TeOprur MHPOPMAIIH MIPEACTABISAET OO0
MOTOK ITU(PPOBBIX JaHHBIX, cocTarisromui 30 x 640 x480=9,216 M6/c npu 8-OuTHOM


https://psymaker.com/downloads/NN3.zip
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KOJUPOBaHUU KaXKJOTO 3JIeMeHTa u300paxenus. CtaHmapTHOEe BUOpoH300pakeHue
CKMMAET IMMOTOKOBOE BH IO 110 moToka u3 40 I, uaymmux ¢ 94acTOTON TUCKpETU3AII
5-10 I'u, T.e. Bcero go 200—400 6/c. Koadduument cxartust uHPopManuu npu 00-
paboTke TexHOJorueil BuOpousoOpakeHus cocrapisger He MeHee 23040 pa3. Takoe
3HAYHUTENBHOE CKATUE MTO3BOJIAET OCYIIECTBIATh 00padoTky nuHpopmanmu MU B pexu-
Me peaNbHOrO BPEMEHHU U OCTaBIISIET BO3MOKHOCTH JUIsl yMeHbIIeHUsT koddduimenTta
CKaTusl, €CIIM HCXOAHON MHPOPMAILIMHU HE XBATAET IS PEIICHHUS IOCTABJICHHOM 3aa4H.
[Ipu perreHny TOUHBIX 3a/1a4, K KOTOPBIM MOKHO oTHeCTH auarHoctuky COVID-19 no
BHJIE0 N300paKeHHUIO, TIPY HATTMYWU 3apaHee M3BECTHBIX PEe3yJIbTaTOB MEIUIINMHCKOM
nuarHocTuku (RT-PCR u ap.) pesynsraT TouHOCTH AuarHoctuku MU mo TectoBoit
0a3e JaHHBIX SBISETCS MHAWKATOPOM IPaBUIHBHOCTH HCIONB3yeMoro mertona. [Ipu
3TOM B TEXHOJIOTHH BHOPOM300paKeHHUsI BCETJa €CTh BOBMOXKHOCTH MOJYUYEHHS J0-
MOJTHUTENBHOM HH(pOPMANINK U3 UCXOTHOTO BUIE0, KOTOPas MPUBEET K MTOBBIIIEHUIO
TOYHOCTH JUATHOCTUKU. VIMEHHO MOBBINICHUE WM CHUKCHUE TOYHOCTH TUATHOCTUKH
SIBIIIETCS] KpUTEpHEM HHPOPMATUBHOCTH JONOTHUTEIHHBIX JaHHBIX. Hampumep, B 110-
noJiHeHHne (MM Ha 3aMEeHY) YBEJIMUYEHUS! KOJMYECTBa OTCUETOB (00JIaKO MEepHOJIOB)
MOJKHO B JJaJIbHEHIIIEM UCTIOh30BATh N3MEHEHNE YaCTOTHI AUCKPETH3AINH JBHKCHUN
(obnako wactot 5-6-7,5-10 I'r). Bonee Toro, konudecTBO WHGOPMALMH, COACPKA-
meecsi B BUOPOM300paKeHNH, MOKET NMPUBOANTH HE K CIKATHUIO MCXOAHOTO BHUIEO,
a YBEJIIMYCHUIO €ro 00beMa, TaK Kak MEXKaJAPOBask Pa3HOCTh, HAKOIUICHHAS C Pa3HOM
9aCTOTOM MUCKPETHU3AHNH B KKIOM DIIEMEHTE M300paKeHUs, MPECTaBIsIeT cOO0M
HE3aBUCHMYIO BEJIMUYUHY, a BBIOOP MIEPHOJI0B HAKOIUICHUs Oe3rpannyeH. Beioop yactor
Y TIEPUOJIOB JUCKPETU3AIINH IBUKECHHS 3aBHCUT OT OMPEEIIIEMbIX (PH3UOTIOTHIECKAX
MPOIIECCOB, HOCUT BEPOSTHOCTHBIN XapaKTep W aHAJIOTHYCH aHallM3y COOTHOIICHUS
CUTHAQJI/TIIIYM TIpH 00pabOTKE CHUTHAJIOB B TEXHHYECKUX cucTeMax. OrpaHndeHreM Ha
HE0OXOIUMOCTh BBOJA JOTOJTHUTEIbHBIX TAPAMETPOB SBJISETCS BBICOKAS TOYHOCTH
TUCKpUMHHAIINH 0a3 MaHHbIX 6omee 98%. [locme mocTmKeHNs TaKOW TOYHOCTH BBOJ
JIOTIOTHUTENBHBIX MMapaMeTPOB ABISIETCS HEI(PPEKTUBHBIM, TTOITOMY MPOCTEHIINN
METOJ IIJIs MalbHEHIIeH oTpabOTKH alropuTMa — 3TO yBelW4deHHe O0a3bl NaHHBIX.
DTO MOXKET MPUBECTH K YMEHBIICHHIO TOYHOCTH B CIydae, CJIH JOTIOTHUTEIbHBIE
JaHHBIC B 0a3¢ MMCIOT 3aMETHBIC OTJIMYUS OT MPEXKHUX. IMEHHO MOTOMY, YTO MBI
JIOCTHUTIIA BEICOKOH TOYHOCTH JUAarHOCTUKH B 98% ¢ omMcaHHBIMH MTapamMeTpamMu pu
CYLIECTBYIOIIEM pa3Mmepe 0a3bl JaHHBIX, Mbl HE pacCMaTpPHBaeM B IAHHOM HCCIIENO-
BaHUU JPYTHE JIOTIOJTHUTENBHBIE TTapaMeTPhl, TOBHIIIAONINE TOYHOCTh JUATHOCTHUKH,
XOT# MpeJCcKa3biBacM ux Hanuuue u 3hpdekruBHOCTh. [103TOMY, ONMpasich HA TaHHBIC
ATOTO HWCCIENOBAaHUS MOXHO CQOPMYIHPOBATH UETBEPTHIA MPUHIIUI TEXHOJIOTHH
BUOPOU300paKeHUs] — MPUHIUT 0eCKOHEYHOCTH. [Ipr HEOOXOIUMOCTH TEXHOJIOTHUS
BHOpOM300paskeHMs TTO3BOJISIET H3BJICYD U3 KAUECTBEHHOTO BUIE0 N300paKEHHS JTI000e
KOJINYECTBO OMOMETpUIECKOi nHpopMaLuu 00 uccienyeMom oObeKTe.

OTmeTnM, 94TO IPAKTHYECKH BCE JaHHBIE OOJIBHBIX C MIOATBEPIKIEHHBIM TUATHO30M
COVID-19 0bU1H moSTydeHbl Ha MAalUeHTax ¢ OECCUMIITOMHOM, JIETKON UM CpelHei
TSOKECTH TpoTekaHus 3aboneBanus. [Ipuuem, rccnenoBanHble OOMBHBIE HE MOMyYaH
3HAYHUTEIILHOT'O MEJMKAMEHTO3HOTO JICUCHUS, HAPHMEP COBPEMEHHBIMH aHTHOMOTHKA-
Mu. Ha Hamr B3ri1si1, He cleyeT 0KuaaTh, 9YTO allTOPUTM, OTPaOOTaHHBINA Ha OOIBHBIX
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C JIETKOH TSDKECThIO 3a00J1€BaHMs, MOKAKET OJIM3KUE MO TOYHOCTH Pe3yJIbTaThl IpH Ana-
THOCTHKE OOJBHBIX B CPETHEH U TsDKEIoH (popme 3ab0ieBaHus, MOTyJarOINX CEPhE3HOE
MEINKaMEHTO3HOE JICUEHHE, TOTOMY YTO JIEKAPCTBEHHBIE NIPENapaThl BIUSIIOT HA MUKPO-
BuOpanmto Meim (Rohracher, Inanaga, 1969). II1, oTpaskaeMble MUKPOABIIKECHUSIMU
TOJIOBBI, IOJKHBI 3aBUCETh U OT APYrUX (akTopos, mosromy UM, oOyueHHBII BBIAETATH
npusHaky jierkoit hopmer COVID-19, He 00513aH BBISBISITH PU3HAKHU TSHKEITOH (HOPMEI
COVID-19, Tak xak oH 3ToMy He 00yuyeH. Ha Ham B3rmsaz, 310 aOCOMIOTHO HE yMEHb-
[IaeT MPaKTHYECKYIO IEHHOCTh OMMUCAHHOW METOJIUKH, TaK KaKk OCHOBHOM MPoOIeMOi
SIBIIIETCS UMEHHO paHHee oOHapyxeHne u quarHoctuka COVID-19, a 3170 BO3MOXKHO
TOJIBKO I OECCUMITOMHBIX OOJBHBIX U OOJIBHBIX B JIETKOW (hopMme 3abosieBaHHs, HE
MOJTy4YaOUINX MOITHOIO MEAUKAMEHTO3HOTO JIEUEHHs, KOTOPBIE HE 3HAIOT O CBOEM 3a-
00JIeBaHUHU M CTIOCOOHBI TIPH 3TOM 3apPa3HUTh 3HAYUTEILHOE KOJIMYECTBO OKPYIKAIOLIHX.

Tax xak COVID-19 sBisiercst oHIM U3 MHOKECTBA BUPYCHBIX HH(DEKIIMOHHBIX 3a-
OosieBaHMH, HUYEM HE BBIAIOIIUMCS ¢ OMOIOTHYECKON U (PU3NUeCKOl TOUKU 3pEeHUS,
HE3HAYUTEJIFHO OTIMYAIOLIMNCS OT APYTUX MH(MEKIMOHHBIX 3a00J€BaHUI 110 TSHKECTH
(ecTb MHOKECTBO HH(EKIIMOHHBIX 32001€BaHNH ¢ OONbIICH W MEHbLIEH JIETATBHOCTBIO)
1 IMMYHHOMY OTBETY OpTaHHM3Ma, TO CKOpPEE BCErO METOJ aHaJIN3a MUKPOJBUKCHHUN
TOJIOBBI JJ1S1 IMaTHOCTHKH HH(PEKIIMOHHBIX 3200JI€BaHII MOXKET OBITh UCIIONB30BaH IS
JUATHOCTUKH U APYTHX UH(EKIIMOHHBIX, 3 BO3MOXKHO U HEMH(EKLHOHHBIX 3a00JI€BaHUH.
duznveckas nin KuOepHeTHIECKast MOZAesb yenoBeka (MunkuH, 2017) paccmatpuBaeT
000¢e 3a00IeBaHNe WITH MTATOIOTHIO KaK ITOMEXY, BIHSIONTYI0 Ha paboTy KaKmIo# (hu3no-
JIOTHYecKoi cucteMbl. BecTuOymsipHas cuctemMa co cBOei OCHOBHOW (YHKIHEW MMoj-
JeprKaHus MEXaHUYECKOI0 PaBHOBECHS B OpraHu3Me 00J1a1aeT BEICOKON YyBCTBUTEIIb-
HOCTBIO MU MTHOBEHHO pearupyeT Ha JitoOble U3MEHEHHS B COCTOSIHUN OpraHu3Ma, B TOM
guciie nHQEKIMoHHbIe Bo3aelcTBrA. OTpaboTKa MmadJ0HOB, TTOKA3EIBAIOIINX BIUSHUE
MIPOM3BOJIEHOTO 3a00JI€BaHMsI HA HOPMAIbHYIO PadOTy BECTHOYIAPHOM CHCTEMBI — 3TO
BOIIPOC YHCTO TEXHHUUYECKHU, HO HECOMHEHHO TPEOYIOIUi OrpoMHOTO 00beMa uccie-
JOBaHMH 10 Habopy cratuctnieckux AaHHbIX 111 nuis xaknoro 3a6oneBanus. Ha Ham
B3IJIs111, UcTiONb3oBaHue IBrAkeHuid U [111 B coBpeMeHHOU MeUIIMHE OYEHb HEIOOLIEHEHO,
XOTs1 OOJIBIIMHCTBO Bpayel, UMEIOIINX 3HAUYNTENbHBIA NPAaKTHUECKUH OMBIT, CTaBSIT
MpeABAPHUTENBHBIN TUarHo3 OOJILHOMY, HCIIONB3Ys OLIEHKY ero JnBmkeHui (Rohracher,
Inanaga, 1969; bextepes, 1999; O’Reilly, Plamondon, 2012; Xy3una, MyxaMeT3sHOB,
Bornanos, 2008). O0bekTrBHAs OlIeHKA peIIEKCHBIX MUKPOIBHKEHHUH TOJIOBBI YEIOBEKa
(mo bextepeBy — 0OBEKTHBHAS MICUXOJIOTHS WK PeIIEKCONIOTHS) SIBJISETCS UMEHHO
TE€M JIOTIOJIHEHHEM, KOTOPOe HEOOXOJUMO COBPEMEHHOM J0Ka3aTelbHOW METUIMHE,
CKOHLIEHTPUPOBAHHOW HA JIOKAIBHBIX HpPU3HAKaxX 3a00J€BaHMSA U HE YUUTHIBAIOLICH
WHTErpaIbHBIX IPU3HAKOB, 3aBUCSIIUX OT MHOXKECTBA OOPAaTHBIX CBSI3eW M MIOCTOSTHHOMN
CaMOpETYJISIIAY TIPOUCXO e B opranu3me denoBeka (Hoocensiies, 1978). Hecmo-
Tps HA CKENTUYECKOE OTHOLIEHUE COBPEMEHHOM MEMIUHBI K ucnoab30Banuto 1T ns
TUATHOCTUKH 3a00JIEBaHUH, YEIOBEK SBIIICTCS MPEXKIE BCETO GU3HIECKUM OOBEKTOM
1 HU3MYECKHe 3aKOHBI IPUPOIBI UMEIOT IIPHOPHUTET Iepe]] COBPEMEHHBIMHI MEAUIIMHCKH-
MH IIPEICTaBICHUAMH, TPEOYIOLUIMMHU YETKOTO yCTAaHOBJICHNSI KOHKPETHBIX OMOJI0THye-
CKHUX TIPH3HAKOB pe3yjbTaTa AUarHOCTHKH. Bce Ooubliiee BHEAPEHNE MaTEMAaTHYECKUX
MeTonoB ¢ mpuMmenennem MU B mequmune (Patel et al., 2009; Gudigar et al., 2021;
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Wang et al., 2021; Cabitza, 2021) Hen30€XHO H3MEHUT CYIIESCTBYIOIINE MOJIXO/IBI K THa-
THOCTHKe 3a00JeBannid, Tak kak MU Bceraa ucnonb3yer orpoMHBINH 00beM COBOKYITHBIX
JaHHBIX, @ UHTErpaJIbHbIC PU3HAKK Beeraa Ooee 3¢ GEeKTUBHBI YeM JIOKAIbHBIE.

Buonornueckuii buxesnopusm (O’Donohue, Kitchener, 1999) unu pediekconorus
(Bextepes, 1999), K KOTOPBIM MOKHO OTHECTH TEXHOJIOTUIO BUOPON300paKEHHS, SIBIIS-
FOTCSI HE3aBUCUMBIMH U YaCTHYHO OMITO3UIIMOHHBIM T€HETHKE HalpaBIeHUEM OHOJIOTHH,
HO MIMEHHO COBMECTHBII aHAlN3 TeHETHYECKHX, OMOXMMHUYECKUAX U IMOBEICHUYCCKHIX
MPOIIECCOB, MPOUCXOAAINX B UEJIOBEKE, MO3BOJISIET HANOOJIee TIOTHO XapaKTepU30BaTh
1 WCCIIE0BaTh NCUXO(PU3NOIOTHIECKOE COCTOSHIE YEIIOBEKa, YTO HEOOXOIUMO IS
MEIMIMHCKOW IMarHOCTUKU. VICKIII0OUE€HHEe COBPEMEHHOM JI0Ka3aTeIbHON MEAUIIMHOMN
MOBEJACHYECKUX MapaMeTPOB M3 AMATHOCTUKH 3a00JEBAaHUN MPUBOIUT K TEKYIIEMY
nucOanancy, korjaa MEOkecTBeHHas cumnToMatika COVID-19 He MoXkeT xapakTepu-
30BaThCS JIOKATBHBIMI TeHETHYECKUMH M OMOXUMHUYECKHMH TTapaMeTpaMH, TaK KaK
OTCYTCTBYET LIeJIbHasi KaPTHHA, MIPHUCYIAs KOHKPETHOMY BUPYCHOMY 3a00JI€BaHUIO.
EcrectBenno, uro mamenenue 111 (MUKpoABMKEHUH TOJOBBI) MPOUCXOANUT y OOIb-
HeIX COVID-19 He TonbKO M3-32 HAIMYHKSI BUPYCOB 3a00JI€BaHMsI, a OOJIBIICH YaCThIO
3TO peakiusl Ha OTBET MMMYHHOW CHCTEMBI OpraHM3Ma Ha 3apakeHue. B aTom 1urane
koHTpoub [1I1 TexHomornel BUOPON300paKeHNsI MOKET MIPUMEHSTHCS HE TOJIIBKO JJIs
panneii quaraoctuku COVID-19, HO u A1 TpoBEACHMS KOMIUICKCHBIX KIIMHHYECKUX
WCCIICJIOBAaHUN Ha pa3HBIX cTaiusx 3aboneBanus u peadmwiurtanuu or COVID-19.
CoBpemeHHasi HETEPIIMMOCTh MEXy T€HETHKONH M OMXEBHOPHU3MOM, 3TO MPOAYKT
20 u 21 BeKOB, pOJMBLIMICS OT HAYYHBIX BOMH 1 KOHKYPEHIIMM HAYYHBIX HallpaBJICHUH,
00e HayKr MHUPHO CYIIECTBOBAIN H JOMOJHSUIIA APYT APYyTra B HA4ajie CBOETO Pa3BUTHUS
B 19 Beke, Hanpumep reneruueckas teopus Menaens (Mendel, 1865) aktuBHO 00B-
EAMHAJIACH C TIOBEJIEHYECKIMH XapaKTePHUCTHKAMH €ro COBpeMeHHHKamu JlapBHHOM
(Darwin, 1872) u I'aneronom (Galton, 1875).

3akniouyeHue

[IpoBenenHoe nccneoBaHue MOKA3al0 MPAKTHYECKH Oe3rpaHUIHbIE BOZMOKHOCTH
MOBBIIICHHS HHYOPMATUBHOCTH 00pabOTKH BHJICO T'OJIOBBI YENIOBEKA C IIEIBIO H3BIIC-
YeHHs] OMOMETpUUYECKO nHpOpMaIuu, ucnoiaszyemon st ruarnoctuku COVID-19
W/Wim Ipyrux 3aboneBaHuii. Buneo n3o0pakeHne MUKPOABUKEHUH TOIOBBI YEIOBEKa
He MeHee WH(GOPMATHBHO JUIsI MEIWIIMHCKOW TUATHOCTHUKH, YeM OMOXUMHUYECKUN
aHaJlu3 KPOBU MJIM T€HOM 4YeJIOBEKa, HO MOHMMAaHWE U HAy4YHOE MpPU3HAHUE STOTO
(hakTa He MOXKET MPOU30UTH MOMEHTAIBHO. IMEHHO WHEPIIMOHHOCTH MBINIICHUS
U KOHCEPBAaTHBHOCTH COBPEMEHHOH MEIWIMHBI NPENSATCTBYET MPAKTHYECKOMY BHEI-
PEHUI0 COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHH B MeaWnuHe. B HacTosIee
BpeMsi MeIMIIUHA J0MycKaeT ucnoib3oBanne M ans o0ydeHus mo TpagauiioHHBIM
MEIUIIMHCKUM JTaHHBIM (pertreHorpaMmsbl (Yousefzadeh et al., 2021), nanabie 6mo-
xumudeckoro ananusa (Chieregato et al., 2021), HO, K COXKaJICHHIO, HE TOTOBA AHAJIU3H-
poBath AaHHbIE pedurekcHBIX MUKpoasmkennit u [T (Minkin et al., 2020). UmerHO 3TO
TICHXOJIOTHYECKOE MPETSITCTBHE HE MTO3BOJIMIIO 32 2 TO/1a OCTAHOBUTD PaCcTIPOCTPaHEHUE
naraemrn COVID-19 ¢ moMomipio 6eCKOHTaKTHOTO METOAA AUATHOCTUKH 3a00JIeBaHUS
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[0 MUKPOJBM)KCHHUSIM T'OJIOBBI C TMOMOIIBIO TEXHOJIOTUH BHOpon3obpakenus u NUN.
Omnako Tpamunuu (JTake METUITMHCKIE) MEHSIOTCSI CO BpEMEHEM, 3TO HEU30eKHBII
1 HEOTBPATHMBIN IPOLIECC.

JpyrumM npoOIeMHBIM MOMEHTOM BHEJIPEHHSI IPEIIaracMOi TEXHOJIOTHH SBIISETCS
0c000€ 3TUUECKOE OTHOILECHHE B MEIUIIMHE K BHIICO U300paKEHHIO TTALMEHTOB, Ipe-
MSATCTBYIOIIEE CO3JJAHHUIO OTKPBITHIX 0a3 MaHHBIX 1 0OMEHY BHJICO JaHHBIMH MEXIY
3aMHTEPECOBAHHBIMHU CTOpOHaMU. IIpy 3TOM, B TEXHOJIOTHU OE30IIACHOCTH M OMOMETPUHU
3TOT BOIIPOC PEIIAETCS MOJIOKUTENHFHO U OOMEH OMOMETPHYECKUMH JTAHHBIMH ITPO-
HCXOJHUT XOTS U C OmpeAeNeHHbIMU orpanndeHusMu (Amelung, Machado, 2019), ve
OCTaHABJIMBAIOLINMH IPOTPECC U PA3BUTHE OMOMETPHUUECKUX TEXHOIOTHH.

[TosTOMY MBI C OITUMH3MOM CMOTPUM B OyZyIliee HCIOIb30BaHMU TOBEJCHYECKUX
napamMeTpoB B MEIUIMHE U CUUTAEM, YTO METOJI TUarHOCTHKH 3a00JICBaHUI HA OCHOBE
aHaJIM3a MUKPOJBI)KEHHH TOJIOBBI YeJIOBEKa TEXHOJIOruel BuOpon3oopaxenus u MU
yIOBJIETBOPSIET TPeOOBAaHUAM COBPEMEHHOU JTOKa3aTeNbHONW MEIWIMHBI U B CPEellHE
ONU3KOI TepcreKTHBE OYAET UCIIOIB30BATHCS HE TONBKO it fuarnoctuku COVID-19,
HO U JpYTHX 3a00JeBaHUM.
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Paspa6oTka MHOrohakTOpHbIX CTUMYIOB
AN aganTUBHOIO NCUXO(gU3NONOrMYecKoro TeCTUpPoBaHUsA
MHOXX€CTBEHHOI0 MHTENseKTa U NOPOKOB JIMYHOCTH

4. H. HukonaeHko, B. A. MuHKuH

00O «MHoronpodunbHoe npeanpuaTne «Arcucy,
Cankr-letepbypr, Poccus
nikolaenko@elsys.ru, minkin@elsys.ru

Annomayus: Pazpabomana u ucciedosana Memoouka npeocmasieHus KOpOmkux 5-ceKyHOHbIX
MHO20()AKMOPHBIX CMUMYI08 (MEKCMOBLIX U 2pahuyeckux) Oist NPopammbvl Ad0AnmueHO20 NCUXo-
@uzuonozuieckozo mecmupoganus U KOMNIeKcHo2o npogaiinunea tuynocmu. MuozogaxmopHuie
CMUMYIbl OCHOBAMbI HA TUH2BUCMUYECKOU U CMBICIO80U NPUBSA3KE K Mampuye, COCMAGIeHHOU U3
NOJOJICUMENLHBIX CEOUCME TUMHOCIU (MUNO08 MHOICECHBEHHO20 UHMENIEKMA) U OMPUYATNETbHBIX
ceolicms auyHocmu (nopokoe u 2pexos). Ilposedeno mecmuposanue TUYHOCMU NPU AUHEUHOU
U ONNO3UYUOHHOIU NOCIEO08AMENLHOCTU NPEOBbABGNEHUS PA3PADOMAHHBIX MHO20DAKMOPHBIX CIU-
MYN08, U onpedeneHa ONMUMATbHAS NOCIe008AMENbHOCG UX npedvasienus. Onucansl RPUHYUNb
Gopmuposanus MHO20PaAKMOPHLIX cmuMyn08. Paspabomannvle MuoeopaxmopHsvie cmumynvl no-
380J1510M NOGBICUMb MOYHOCIb NPOGATLIUHEA TUYHOCU NPU MUHUMUZAYUYU 6DEMEHU MeCMUPOBAHUS
00 250 cexyno npu npeovssnrenuu 48 cmumynos.

Kniwouegvie cnosa: subpouzodpasicenue, coucmea IUUHOCMU, MHONCECHMBEHHBII UHMEIEKN,
NOPOKU, 2pexu, CIUMYbl, NCUXOPUIUOTO2UUECKOe MeCTNUPOBaHIUe.

Multifactor Stimuli for Blitz Judgement of Multiple
Intelligences and Personality Vices

Yana N. Nikolaenko, Viktor A. Minkin

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

Abstract: Method for short 5-second multifactorial stimuli presenting (text and graphic) for
adaptive psychophysiological testing and personality profiling has been developed and investigated.
Multifactorial stimuli are based on linguistic and sense binding to matrix composed of positive
personality traits (multiple intelligences) and negative personality traits (sins and vises). Personality
testing was carried out with linear and oppositional sequence of the developed multifactorial stimuli
presentation and the optimal sequence of stimuli application was determined. The principles of
multifactorial stimuli formation are described. The developed stimuli make possible to increase the
accuracy of personality profiling while minimizing the testing time to 250 seconds upon presentation
of 48 stimuli.

Keywords: vibraimage, personality traits, multiple intelligences, stimuli, addictions, vices, sins,
blitz judgment.
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BBepgeHune

BoapmuHCTBO €cITOCOOOB MCHXOIOTHYECKOTO TECTUPOBAHNUA OCHOBAHBI Ha MPENb-
SIBICHUH CTHMYJIOB HCIBITYEMOMY M OIPEAEIICHUU €T0 CO3HATENbHOM peakluu Ha
MIpEeABABIAEMbIE CTUMYIBI. [[pMEepOM MCHUXOIOTHYECKHX CIOCOO0B TECTHPOBAHUS
SIBIISIIOTCSI TECTBI U ONIPOCHHUKH, YacTh U3 KOTOPBIX MOXKET OBITh JOMOJIHEHA BU3Yalb-
HBIMU cTMYJIamMH (poTo mim pucyHkamu). Mcropruiecku, nepBbIMU B IICHXOJIOTHYC-
CKOM MHCTPYMEHTAapHUH SIBIISIOTCS TEKCTOBBIE ONPOCHUKH, 11€1b KOTOPBIX KOMIUIEKCHAS
OlIeHKa JruYHOCTH. Hampumep, KoMIiekcHas OLleHKa JIMYHOCTH Ipu oMoy MuHHe-
cotckoro MHoroakroproro onpocauka — MMPI (Butcher, 2010) nnm tect AiizeHka
EPI (A#izenk, 1972). B TeKCTOBBIX OMPOCHUKAX TECTUPYEMOMY MPUXOIUTCS 3a/1aBaTh
00NpII0E KOJUYECTBO BONMPOCOB, (YUKCUPYS TOJBKO JIMIIb CO3HATENBbHYIO PEAKIHIO.
Tabmuua 1 nmpencraBiser cxeMy CyHIECTBYIOIINX METOAMK TICUXOJIOTHYECKUAX U TICHXO-
(DU3UOIOTNYECKUX TECTUPOBAHUI, CTPYKTYPHUPOBAHHYIO HA OCHOBE BAPHAHTOB IPEIb-
SIBIICHUSI CTUMYJIOB W OlpeieNieHns icuxopusnonornyeckux peakuuit (I1OP).

Ta6bnuua 1

Knaccudmkauuns MeToamk NCMXONOrM4ecknx 1 NCMxodmanonormyecknx TeCTMpoBaHUn Ha OCHOBE
BapuaHTOB NpeabsBNeHNss CTUMYNOB U onpeaenenns ncuxoduanonorndeckmnx peakumn (MoOP)

Mepwnog
{]
Ne Bug ctumynos Tun NP Texxonorwm 1 TecTe| npeabaBneHns
nn (npumepsl)
cTumyna
1 | TekcToBble CosHatenbHas MMPI; EPI HeorpaHuyeH
2 | Mpacmyeckne CosHatenbHas Jlowep, CoHan HeorpaHuyeH
TekcToBbI r n-
3 EKCTORLIE & rpac CosHatenbHas TAT; PAT HeorpaHuyeH
yeckue
HaTenbHas
4 | TekctoBble (ayamo) CosrarensHa Monurpad >20c
1 beccosHarenbHas
TekcToBble & rpadm- | CosHaTenbHasi
Bu 7 PKEHN -2
5 yeckue n 6eccosHarenbHas Gpomsobpaxerne | 5-20c

B npoTrBOBEC TEKCTOBBIM ONPOCHUKAM CYLIECTBYIOT MCHUXOJIOTMYECKHE METOTUKI
(IpOEKTHBHBIE METOJUKH), KOHCTPYKIIHS KOTOPBIX MOJPa3yMEBAET HCIIOJIb30BaHUE
HCKJIIOUUTENIFHO BU3YaJIbHBIX CTUMYJIOB ((hOTO, pUCYHOK): LIBeTOBOH TecT Jlromepa
(Cobumk, 2001), Tect Bochmu BieueHnnit Conau (Coounk, 2002) u mip. [TomoOHbIE TECTHI
arneJuIMpYyIOT MIPEeUMYLIECTBEHHO K Oecco3HaTeNbHOM cdepe yenoBeka, becco3HATEIb-
HOMY BbIOOpPY CTHMYJIOB Ha OCHOBE CKPBITBIX CUMITATHH ¥ aHTUIIATHH.

Tperuii BapuaHT NpeACTABISIIOT IICUXOJIOTMYECKHUE METOANKH, COUETAIOUINE B ceOe
TEKCTOBBIE, ONPOCHBIE U MPOCKTHBHBIE METOJBI JHUATHOCTHKHU: TecT Pene-XKuis
(Patiroponckuii, 1998), remarnueckuii annepuentuHblii TecT (TAT), pucoBaHHBII
annepuentuBHbiii TecT (PAT) m apyrue. JluarHoctuka Oecco3HaTelbHON cdepsl
YeNoBeKa MPH 3TOM OCYIIECTBIAETCS OMOCPEOBAHHO, T.C. MIYTEM PETUCTPAIHH €ro
CO3HATEJBHBIX OTBETOB.
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OCOOHSIKOM IO OTHOLICHHUIO K TPaJIUIIMOHHBIM IICUXO0JIOTHYECKUM METOJUKaM pac-
MOJIAral0TCs TICUXO(PU3HOIOTHYECKHE METOIBI, I3MEPAIONINE (PU3HOIOTHYECKUE apa-
METPBI /U MTOBEJCHYECKHE XapaKTEPUCTHKH YEJIOBEKA P MOMOILH CIIELHATIBHOTO
00opyaoBaHus, HapuMep noymrpada, perucTPUPYIONIEro 0eCCO3HATEIbHYIO (TICHXO0-
(u3noNOrnYecKyro) peakiuio Ha ctumyel (Bapnamos, Bapimamos, 2010). Paznenenue
METOJIOB TECTUPOBAHHSI HA TICUXOJIOTHUECKUE M TICUXO(U3HOIOTHIECKUE YaCTO YCIOBHO,
TaK KaK CO3HATEJIbHbIM OTBET YesloBeKa U Oecco3HaTenbHas (ICuxo(hu3noaornyeckas)
peaxmust MpH ONpPENEIeHHBIX YCIOBUIX MOTYT OBITh B3aUMOCBSI3aHBI MEXY COOOH,
a MoryT He uMeTh cBsizu (Munkus, 2020; MunknH, Hukonaenko, 2020). IIpu atom
paszereHue METOIOB TECTUPOBAHUS TMYHOCTH 110 CIIOCO0Y MPEIbSIBICHUSI CTUMYJIOB
(TexcToBble WM rpaduyecKkre) U Mo Coco0y PEeruCTpaluy peakiun (Co3HaTeIbHasd
nunu Oecco3HaTeNbHas) sBIseTCsl 0ojiee OOBEKTUBHBIM ISl KIIACCH(HUKALIUN METOI0B
TecTupoBaHus TMYHOCTH. [losTOMy monurpad ¢ npeabsiBIeHHEM TEKCTOBBIX CTUMYJIOB
U perucTpanueil Kak CO3HATENbHOU, TaK U 0ECCO3HATENBHOM PeaKUy cIeyeT OTHECTH
K 4YeTBEPTOMY HAIIPABJICHUIO TECTUPOBAHUS JIMYHOCTH.

Texnonorus Bubponsodpaxenus (Minkin, Nikolaenko, 2008; Munkun, Hukouna-
enko, 2017; Munkus, 2007; 2020) 03BOJISIET IPEABSIBIATE TEKCTOBBIC U 3pUTEILHBIC
CTHMYJIBI IPH TECTUPOBAHUH JTUYHOCTH U PETUCTPUPYET CO3HATEIBHYIO U Oecco3Ha-
TEJIbHYIO PEAKLHIO MCHIBITYEMBIX NPH MPEIbsBICHUM CTUMYJIOB. TakuM oOpazom,
1o (opMaIbHBIM NPU3HAKAM TEXHOJIOTHS BUOPOM300paKEHHUS MONy4aeT MaKCUMyM
UH(OPMAIMHK O JINYHOCTH IIPU NPOBEJECHUH TecTupoBaHus. [locienHue ucciaeqoBaHus
B TEXHOJIOTWU BHOPON300paXkeHHs ObLTM HAIpaBJICHbI Ha BBIABICHHE 3HAYUMBIX Xa-
PaKTEPUCTHUK JIMIHOCTH IIPU IIPOBEAECHUHU IIPEIBAPUTEIHHOIO TeCTUpOBaHUs (MUHKHYH,
Huxonaenko, 2020) n Hanbosee moHOE paCKPHITHE IMYHOCTH 32 CUET MPeIbIBICHUS
CTHMYJIOB, HATIPABJICHHBIX Ha BBISBIICHUE MOJOXHUTENBHBIX U OTPHULIATENFHBIX XapaKTe-
puctuk (MunkuH, Hukonaenko, 2022). IIpu 5ToM MBI Bceraa CTpeMUMCS MUHUMHU3H-
poBatb BpeMs TectupoBanus (MunkuH, 2021), ympocTuTh NpakTHYECKOe MPUMEHEHHNE
pa3paboTaHHOI TEXHOJIOTHH U HCKIIIOUUTH BIUSHUE YCTAIOCTH HA UCTIBITYEMOT0, UTO
JIOJKHO TMPHUBOJUTH K TIOBBIIICHHIO TOYHOCTH OLIEHKH JTUYHOCTHBIX XapaKTEPUCTHK
(Munkug, 2019). Ilocnegnue pe3ynabTaThl MUHUMHU3AIMN BPEMEHH TECTUPOBAHUS
MOKa3aJi, YTO NMPEAbIBICHNE 5-CEKyHIHBIX CTUMYJIOB MOBHIIIAET TOYHOCTH OIEHKU
JMYHOCTHBIX XapakTepucTHK (Munkun, 2021). OnHako npeabsBiIeHHe CTOIb KOPOTKUX
3pUTENBHBIX U TEKCTOBBIX CTUMYJIOB TPEOYET IepecMOTpa MPUHIUIIOB UX GopMupo-
BaHUs, TaK KaK HCIIBITyeMble IIPOCTO HE YCIEBAIOT pEarnpoBaTh Ha CIOXKHBIE CTUMY-
nel. KpoMe Toro, it KOpOTKUX CTHMYJIOB ellle 0OJbIIyI0 3HAaYNMOCTh PHOOpeTaeT
MOPSAAOK MPEIBSIBICHUS CTUMYJIOB, 3HAYUTEIBHO BIHSIONINN HA PE3yJIbTaT OLCHKH
JUYHOCTHBIX KauecTB. TeXHOJOTHs afanTuBHOTO mpodaiinnara muyHoctd (MHUHKHH,
Huxkonaenko, 2022) mo3BoasieT ONMpeAensiTh Kak MO3UTHBHBIE CBOWCTBA JTUYHOCTH
(crtocobHOCTH, TPOGUIIE MHOKECTBEHHOTO UHTEJIEKTA), TAK M HEraTHBHBIE CBOHCTBA
JTUIHOCTH (TIOPOKH, TpeXH). B pamkax maHHO# paOOTHI MBI HE TIPOBOINM YETKOTO pa3-
JICJIEHUS. MEXAY TEPMUHAMHU MTOPOKU U IPEXH, TaK KaK CUNTAEM MOPOKaMH JINYHOCTU
MOBTOPSAIOLINECS IPEXH.

Lenp naHHOTO MCCleAOBaHUA: pa3paboTKa KOPOTKUX 5-CEKYHAHBIX rpaduuecKux
U TEKCTOBBIX CTHUMYJIOB aIalTUBHOTO NCUXO(MU3NOIOTHIECKOTO TECTUPOBAHUS IS
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oTIpeieNICHUs JINTUPYIONIUX TUIIOB MHOKECTBeHHOTO nHTe/uiekTa (M) u mpodmns
MMOPOKOB JINUHOCTH.

l'umotesa: IlocnenoBaTeIbHOCTD MPEIBSBICHHS CTUMYJIOB (JIMHEHHAS WK OIIIO-
3UIIMOHHAs) BJIMAET Ha TOYHOCTh PE3yNbTAaTOB mpodaiiunra. [Ipeamnonaraercs, 4To
JIMHEHHBIN METO/] PEIbIBICHHS MHOTO(GAKTOPHBIX CTUMYJIOB JIJIS BHISIBICHUS IPOGUIIS
MTOPOKOB JTUYHOCTH TOBBIIIAET TOUHOCTh PE3YJIbTATOB NMPH KOMIUICKCHOHN OICHKE JTNY-
HOCTH U ee criocoOHocTei. [IpebsBiIeHNUEe KOPOTKUX 5-CEKYH/IHBIX CTUMYJIOB CHUXKACT
BO3MOYXHOCTh CO3HATEJILHOM U 0eCCO3HATEIbHON KOPPEKTUPOBKH MCUXO(U3UOIOTH-
YECKOW Peakliu, MOBBIIIACT TOYHOCTh JTUYHOCTHOTO MpoGaiiinHra U ONmpeaeieHus
podUIs TOPOKOB JIMYHOCTH.

MeToabl nccnepgoBaHus

st pa3paOOTKH CTUMYIJOB MpOrpamMMbl ObIcTporo TectupoBanus MI-Sins (Mun-
kuH, Hukomaenko, 2022) WCmoib30BaH MOIXO0A aJalTHBHOTO TICHXO(MH3UOIOTHIECKOTO
TectupoBanus, panee npumensemsblii B [10 VibraNLP (Hukonaenko, 2020, 2021; MuHkuH,
Hukomaenko, 2020). CTpykTypa OIpoCHHKA BKITIOYaeT 360 KOHTPOIBHBIX B PEICBAHTHBIX
CTUMYJIOB, U3 HUX 288 MHOTO(aKTOPHBIX BOMPOCOB. Bo BpeMsi OCHOBHOTO TECTHPOBAHHS
HCIIBITYEMOMY TIpeAbABIsieTCS 24 m3 288 MHOTO(AKTOPHBIX HHIWBUIYATHHBIX BOIIPO-
COB-CTHMYJIOB, HAa KOTOpbIe HeoOxonumo oTBeTHTh Jla/Het. OO1iee Bpems mpoBeaeHHs
TecTupoBaHus cocrabisieT 250 cekynn. Pa3paboTanHble CTUMYJIBI IO3BOJISIET BBISBUTD
npo¢pwib 12 tunoB MU (Gardner, 1983; Munkun, Hukonaenko, 2017), onpenenutsb
2 Benymux tuna MU u npenbsBUTh UCIBITYEMOMY MHOTO()AaKTOPHBIE CTUMYJIBI, CBSI3aH-
HbIE C 12 TMYHOCTHBIMH TOPOKAMH, UMEIOIIME JTMHIBUCTUUECKYIO MIPUBS3KY JUISl TEKCTa
Y CMBICIIOBYIO TIPUBS3KY s Tpaduku ¢ 2 nmuanpytomumu Tanamu MU. Jluanpytomye
tusl MU onpenenstcs Ha ocHOBe Oecco3HaTenbHoi peakiuu (IE), 6e3 yuera co3HaTens-
HBIX OTBETOB TecTHpyeMoro deioBeka (YN) Ha cTajud MpeaBapuTeIbHOTO TECTHPOBA-
HUsL. 3aTeM, B XOJ€ OCHOBHOTO TECTHPOBAHUS (HA OCHOBAHUM 2-X JIMIUPYIOIINX TUIIOB
MU, BBISBICHHBIX B MPOIECCE MTPEABAPUTENHFHOTO TECTUPOBAHIS) PECTIOHACHTY TPea-
JlaraeTcs OTBETHTH Ha 24 BOIIPOCa-CTUMYJa (COOTBETCTBYIOIIMX 12 Mopokam pa3BUTHS
suaHocTH). Kakaplid u3 12 cTiuMyJoB, ONpeCIsSIOIMX TOPOKH TeMaTHIeCKU (rpaduka)
1 JIMHTBUCTHYECKHU (TEKCT) NPHUBSI3aH K ONPEAETICHHBIM 2-M JTUAUPYIOMMM Tunam MU.

Bpewmst npeabsBiIcHUsT CTUMYIIOB (BOTIPOC U (POTO) COCTABISIET 5 CEKYHI, TaK Kak
pasee ObLIO JOKA3aHO, YTO MPH KPATKOCPOYHOM S5-CEKYHAHOM IPEIbIBIECHUN CIIOCO0-
HOCTh K CO3HATEJIBHOW 1 OeCCO3HATEIbHON KOPPEKTUPOBKE OTBETOB CBOJUTCS K MUHU-
MyMY, 9TO TIOBBIIIIAET JJOCTOBEPHOCTH PE3yNIbTaToOB TecTupoBanus (Munkus, 2021). Kak
UTOT, O0JIee TOUHO PacCKPBIBAIOTCS MOTEHIIMAIBbHBIE BO3MOXKHOCTH (IIpelBapUTEIbHOE
TECTUPOBAHHE MHOXECTBEHHOTO MHTEJIIEKTa — 24 BOIpoca) U 0OBEKT BHITECHEHHBIX
KEJIaHUH/TTIOPOKOB (OCHOBHOE TeCTHpOBaHKue — 24 Borpoca). TpaguunonHas koMpopT-
Has MOJIeIh TECTUPOBaHUs B 15 cexyH] ObLTa OTBEprHyTa, TaK Kak 15 ¢ — 3To Bpems
JOCTaTOYHOE JIJIsl CO3HATENILHON U O€CCO3HATENbHON KOPPEKTUPOBKU OTBETOB.

CrpykTypHas cxeMa MeTO0Jla COBMELICHHOTO aJalTUBHOIO IcuXodu3nonoruye-
ckoro tectupoBanus (Ha 6aze [1O MI-Sins) npencraBnena Ha pucyHke 1. B Bepxueit
4acTU PUCYHKa MoKa3zaH npoduias MU, BeIsIBIEHHBIN HA CTaAuX NPEABAPUTEIHHOIO
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TecTupoBaHui. B HeM BrIOpans! nBa Beayumx tuna MU — kpeatusnslil (KP) u ¢puo-
coekuii (OU). Umenno mo 3TuM Tunam MU npoxXo Ut TeCTUpOBaHKE TOPOKOB MHOTO-
¢baxTopHBIME cTUMYJaMu. [pyrue Tunsl MU He TecTUpOBaIKCh Ha BBISIBICHUE TPOGHIIS
[IOPOKOB, IIOCKOJIBKY HE SIBJISIIOTCS 3HAUUMBIMU JUIs JaHHOTO ucnbITyemoro (I'apauep,
1983; MunkuH, Hukonaenko; 2020).

Npodpunb MU

100

80

60 -

40 +

20

Y

¥

Mpodunb nopokos

60,000

40,000

20,000 -

0,000 -
iy 2/H 313 40 5AH 64P 7 AP 81T 9BB 1031 mnr 12ra

Puc. 1. CmpykmypHas cxema npumepa adanmugHoO20
ricuxoghu3uono2u4ecKo20 mecmuposaHusi, ekroqarowass mampuuy MU-TIfT,
3arnonHeHHyro 0ns dsyx nudupyroujux muros MU:

YcnosHbie 0603HaYeHUss mMurnog MHOXecmeeHHo20 uHmennekma (MW): BU- BHympunuyHocm-

HbIl; ®N — ®@unocogpekud; JIM — Jloeuko-Mamemamuyeckul; 6K — BusHec-Kommepyeckud;

Bl — BusyansHo-lpocmpaHcmeeHHbit; [P — [NpupodHsit; MO — MomopHo-[euzamernbHbil;

MP — MysbikanbHo-Pummuyeckuti; 1B — [ModsuxHuyeckul; Bfl — BepbanbHo-/luHegucmu-
yeckul; KP — Kpeamustbit; MJT— Mexmu4HoCmHbIU.

YcnosHble obo3HadeHusi 0nisi 1 (npogpunsi nopokos): CY — cyuyud, menaHxonusi; JIH — neHb;

'3 — kubepaddukyusi/zadxxem-3asucumocms; XK[] — xxadHocmb,; AH — ankoeonuam, HapkoMaHusi;

YP — upesoyeodue; AP — aHopekcusi, ceepxuyeHHble udeu 30)K; 'T — eopObiHs, mujecnasue;
BB — soposcmeo, 83simku; 3T — 3agucmp; [1T — noxoms, naH-apomusmM; 51 — aHes, sipocme.
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PesynpTupyrommii HI>KHUNA TpoduiIbs MOPOKOB Ha pucyHke 1 oOpasyercst ycpeane-
HUEeM Tpoduiieii MOPOKOB, MONyUYEHHBIX IS TUIUpyromux Tanos MU — ¢unocod-
CKOTO M KpeaTHMBHOI'0. MBI IIpeAmnoiaraeM, 4ro NpUBsA3Ka CTUMYJIOB, HAIIPABIECHHBIX
Ha BBISBJICHHE MOPOKOB, K BexymuM TunaM MU mo3BosisieT MOBBICUTh 3HAYMMOCTh
3THX CTUMYJIOB JUIS UCIIBITYEMOI'O U MOBBICHTH TOYHOCTH ONpeAEIeHUs NpoduIs mo-
poxoB ucnsITyemoro. [Ipu 3ToM npeasaraeMplii METOJT MO3BOJISIET MPEABSBIATH HE
12 x12=144 MHOTO(}AKTOPHBIX CTUMYJIa HCTIBITYEMOMY, a TONbKO 2 X 12=24, uto
3HAYUTEIFHO CHM)KAET BPeMsI TECTUPOBAHUS U MOBBIIIAET TOYHOCTh, TaK KaK peakius
HCIBITYEMOT'0 HE 3aMYCOPUBAETCS HE3HAYMMBIMU CTUMYJIAMH U PeaKIIUEl Ha HHX.

[lepedeHb TEKCTOBBIX BOIIPOCOB [T TECTUPOBAHMSL, PE3YIbTAaThl KOTOPOTO MOKa3aHbI
Ha pHUCYyHKe 1, IpuBe/eH B Tabuuie 2.

Kaxplit 13 TEKCTOBBIX BOTPOCOB TAOJIHUIIBI 2 UMEET CMBICIOBYIO MPUBSI3KY K TOPOKY
u muaupytomemy tuimy MHU.

PaccMoTpuM niepByto cTpouKky TaOMUIBI 2, MPUBsA3KA cyrnuaansHoro crumyna (CY)
K Tunam MU kpeatuBHOMY 1 prummocodpcromy.

51 Gonblie HE MOTY TBOPUTBH — CMBICJIOBAs MPUBSI3KA K KPEaTHBHOMY THITY.

41 Gonble HE X0UY KUTh — CMBICJIOBAs IPUBA3KA K CYUIIUIAIBHOMY ITOPOKY.

Taxkum 00pazoM cTUMYII:

41 Gonblie HE MOTY TBOPUTH, 51 OOJIBIIE HE XOUY JKUTh — CBSI3aH 110 CMBICITY Kak
C KpeaTuBHbIM TUNIOM MU, Tak u ¢ cynMMaalIbHBIM TOPOKOM.

AHAJIOTHIHO PACCMOTPUM CIEAYIOMHUN cTUMYI IpuBs3ku CY-DU.

Most ’KM3HB JIMIIEHA CMBICTIa — CMBICJIOBas MPUBS3Ka K pritocodckomy TUy.

Kutp HE3a4eM — CMBICIOBas MPUBS3KA K CyHIIHJAIBHOMY MTOPOKY.

Taxkum 00pazom cTUMYI:

Most KH3HB JIMIIEHA CMBICIHA, KUTHh HE3a4eM — CBSI3aH IO CMBICITY Kak ¢ (huio-
cotckuM TunoM MU, Tak U ¢ cyMuuaagbHBIM TIOPOKOM.

AHaJIOTUYHBIM 00pa3oM ObLIM 1MOo100paHbl MHOTO(AKTOPHBIE CTUMYJIBI KO BCEM
couetanusM 12 tunoB MU u 12 mopokos. [Ipuuem, B OnpOCHUKE KaKIbIii MHOTO-
(aKkTOpHBIA CTUMYJT UMEET 3 CMBICIOBBIX aHAJOra, MPEABABISIEMBIX B CIy4aiHOM
HOPsIZIKE, YTO MO3BOJISIET IPOBOJUTH UCCIIECAOBAaHNS OJHOTO YEI0BEKa HECKOIBKO pa3
0e3 a3 dexTa MPUBBIKAHMUS.

MaTepuansbl

B Teuenue omHoro aus (pespans 2022) nmpoeneHo 20 uccineqoBaHU OHOTO YeIo-
Beka nporpammoit MI-Sins (MunkuH, Hukonaenko, 2022) npu npenbIBiIeHHN CTUMYJITb-
HOTO MaTepHaja, OMMCAHHOTO B JaHHOU padote. [lopsmok mpeabsBieHNs HEUTPATBLHBIX
CTUMYJIOB OBLIT UJICHTUYCH BO BceX 20 M3MepEeHUsX, JUIi MHOTO(aKTOPHBIX CTHMYJIOB
10 u3mepeHnii — MpH JTHHEHHOM METOJIE MIPEIBABICHUSI MHOTO(DAKTOPHBIX CTUMYJIOB;
10 u3mMepeHuit — Mpu ONMO3UIIMOHHOM METOJIE IPEIbSIBICHUS MHOTO()AaKTOPHBIX CTH-
mynoB (Minkin, Myasnikova, 2018). UcnerTyemsrii: xeHmuHa, pycckas, 41 rog.

O0paboTKa MOTYYEHHBIX PE3YJILTATOB MPOBOIUIIACH ITPH TTOMOIIH TAKETa CTATHCTHU-
geckoit o0paboTku manubix: [10 MIS_Stat m mporpammer Excel.
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Ta6bnuuya 2

OcHoBHOe TecTMpoBaHue. MNepeyeHb MHOrO(aKTOPHbLIX CTUMYIOB (BOMPOCOB
OCHOBHOTO TECTUPOBAHWS), COOTBETCTBYIOLLMX KpeaTUBHOMY U cpunocodckomy Tunam MU.
CokpalleH1si MOPOKOB MOEHTUYHbLI PUCYHKY 1

Ne |lMopok| Bonpocekl, cootBetcTBytoLWME KP Tuny MU Bonpocel, cootBetcTBytoLWMEe PU TUNY MA
1 CY | A 6onblue He Mory TBOpUTb, Mosi XM3Hb nuLLIeHa cMbicna,
51 6onbLUe He Xo4y XUTb XUTb He3ayem
2 JIH | Mo4ytn BCe MoM TBOpYECKNE HAYNMHAHUS Ecnu 3axotenocb nopabotatb,
TaK U OCTanoch HAYMHAHUAMMN Npunsr n Bcé nponaet
3 '3 | Pa3BneyeHus B UHTEPHETE: TOMbKO 3TOT Mos xun3Hb npoxoanT B cMapTdoHe

BWUA TBOpPYECTBA MHE OOCTYNeH
=T — 4.

mF
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Ta6bnuuya 2 (npodomkeHue)

Ne |TMopok| Bonpocel, cootBetcTBytowme KP tuny MA Bonpocel, cooteetcTBytowme PU Trny MA
4 | KO | 3acyxy no6oro, KTo HapyLmT CnomaHHble 1 cTapble BELLU XPaHHo,
MOV aBTOpPCKMe npasa He BblbpacbiBato
-
5 AH | Y106kl noceTnna Mysa, MHe noTpebyeTcs | PerynspHo BbiNMBal: UCTUHA B BUHE,
HapKOTMK Tam e pagocTb 1 3abBeHune
6 YP | A regoHucT n cmbaput: ega Ans MeHs BkycHo noectb — 370 Kak nobbiBaTh
TBOPYECKUIA NpoLiecc Ha Hebecax
(] ——
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Tabnuya 2 (npodosmkeHue)

Ne |TMopok| Bonpocel, cooteetcTBytowme KP tuny MU Bonpocel, cooteetcTBytowme PU Tvny MA

7 AP | TBopyeckas NMMYHOCTb — FIMYHOCTb OCO03HaHHO XUBY C NIerkMmM 4yBCTBOM
YTOHYEHHasa 1 xyaas rornoga

8 I'T | Ay4enoBek c 6oMbLLINM TBOPYECKUM C meHs Hago 6paTb npumep,
noTeHumanom S NydLle MHOrnxX

9 BB | BopoBaTb Hago TBOpYECKU, C yMOM, durnocodckm OTHOLLYCb K B3ATKAM:

4YTOObLI HE 3anonospunmn
'

natot — 6epy
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Tabnuya 2 (okoH4yaHue)

Ne | Mopok| Bonpocsl, coorBetcTBytowwme KP trny M Bonpocel, cooteetcTByowme ®U tuny MA

10 | 3T | Bce, Tak Ha3blBaeMble TBOpYECKME 3aBuayto ounocodam: 6e3genbHUKN,
NNYHOCTN — Be3nenbHUKn KOTOpbIX YBaXaroT

1" MT | OpoTuka — Mo cambiit NOGUMBIN BUA YernoBek poxaeH Ansi NITOTCKNX
nckyccrtsa YOOBOMbCTBUN

12 | A | Y6bto noboro, KTo nomeLuaeT Mosi xu3HeHHasn cunocous:

MoeMy TBOpYeCTBY

Hacunue 1 6onb
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Pe3yn bTaTbl nccnenoBaHusA

PesynbTaThl m3MepeHus ycpeaHeHHbIX npodunei MI-Sins s 6ecco3HaTeNbHON
peaknuu ucnbiryemoit (IE) Ha nuHeitHO npeabaBiIseMbie MHOTO(AKTOPHBIE CTUMYITBI
TIPUBEIICHBI HA PUCYHKE 2.

avg MI-S(IE)

90,00
80,00

70,00

aMl

40,00 us
30,

20,

0l h

0,00

1BW/CY  20U/NH  3/M/f3 4BK/KA  5BM/AH 6MP/4P  7MA/AP 8 MP/IT 9MB/BB 10BA/3T  11KP/NT 12MAN/TA

8

8

Puc. 2. Pesynbmamsl usmepeHusi ycpedHeHHbIx rpogpuned MI-Sins
0ns1 6ecco3HamernsHOU peakyuu ucribimyemol (IE)
Ha nuHelHo npedbsiarisieMble MHO20GhaKmMOopPHbIe CMUMYIIbI

PesynbTarel m3mMepenus ycpeaHeHHbIX npoduieir MI-Sins ans 6ecco3HaTeNbHOMN
peakuuu ucnbiTyemoit (IE) Ha ONMMO3WIMOHHO TIpeAbsBIsEMBbIE MHOTO()AaKTOPHBIE
CTHMYJIbI IPUBEACHBI HA PUCYHKE 2.

avg MI-S(IE)

70,00
60,00

50,

) mMI
us
30,00
20,00
10,00
0,00

1BU/CY 20W/NH  3NM/T3  4BKAKA  S5BN/AH  6NP/MP 7MA/AP  8MP/T  9MB/BB  10BN/3T  11KP/NT 12 MA/rA

8

8
8

Puc. 3. Pe3yrnismamsi usmepeHusi ycpeOHeHHbIx npogpunel MI-Sins
Onsa 6ecco3HamernbHol peakyuu ucrbimyemol (IE)
Ha orno3uyuUoOHHO NPeodbssseMble MHO20(haKmMOpPHbIE CMUMYIIbI
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PesynbraTel n3Mepenus ycpeaneHHbIX npoduieit MI-Sins At nHTErpaibHOM peax-
nuu ucnbityemoit (IE+YN) Ha nmuHeiHO npeabsBiisieMble MHOTO(GAKTOPHBIC CTUMYJIbI
MIPUBEICHBI HA PUCYHKE 4.

avg MI-S(IE+YN)

90,00

80,00

60,

50,00

B M+
40,00 uMHS
30,
20,
0,00 = |

1BU/CY 20W/NH  3/M/M3 4BK/KA  SBM/AH 6MP/MP  7MA/AP  8MP/T  9MNB/BB  10BA/3T 11KP/NT 12MA/rA

8

8

8

8

Puc. 4. Pesynismamsi usmepeHusi ycpeOHeHHbix npogunel MI-Sins
01 uHmeepanbHoU peakyuu ucrsimyemod (IE+YN)
Ha Orno3uyUOHHO rpedbasIsAeMbie MHO20(haKmopHbIe CMUMYIibl

PesynbraThl n3MepeHus ycpeaHeHHbIX poduieit MI-Sins g uHTErpanbHoOi peax-
uun ucnsityemoit (IE+YN) Ha nuHeliHO npeabaBisieMble MHOTO()aKTOPHBIE CTUMYJIBI
MpUBEACHBI HA PUCYHKE 5.

avg MI-S(IE+YN)

60,00
50,00
M+
40,00 uMIS
30,00
20,
i [
|| [ | |

1BW/CY 20W/H 31M/r3 4BKAKA  SBN/AH  6NP/YP 7MA/AP  8MP/T  9MB/BB  10BA/3T 11KP/NT 12MA/rA

8

8

Puc. 5. Pesyribmamsi usmepeHusi ycpedHeHHbIx npogunel MI-Sins
0ns1 uHmeeparnbHol peakyuu ucribimyemol (IE+YN)
Ha 0rno3uyUOHHO rpedbsiensieMble MHO20(haKmopHbIe CMUMYIib!
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O6cyxaeHne pe3ynbLTaToB uccnegoBaHusA

CpaBHUTENBHBIA aHATU3 PE3yNbTaTOB TECTUPOBAHMS, MPEACTABICHHBIN Ha pH-
CYHKax 2—5 He OCTaBJseT COMHEHUH B TOM, YTO METOJI C IMHEWHBIM IPEIbSIBICHUEM
(haKTOPHBIX CTIMYJIOB OKa3aJics HanOoee TOYHBIM KaK C y9eTOM OeccOo3HaTeNbHOM, TaK
Y MHTErpajibHOM OLIEHKU CIIOCOOHOCTEH 1 IOPOKOB U3BECTHOTO aBTOPAaM HCIBITYEMOTO.

Haunewm ¢ 6eccosnaTensHol oteHky npoduis MU. TlocnenoBaTelbHOCTD C TUHEH-
HBIM TIPEBSBICHUEM MHOTO(AKTOPHBIX CTUMYJIOB (pHC. 2—3) moKa3aia sSBHOE JIHIUPO-
BaHMe BepOATbHO-TMHIBICTHYECKOTO U MOJBIKHUYIECKOTO THIIOB MU 1151 HCHIBITYeMOi,
KOTOpasi SIBJISI€TCA TYMaHUTApUEM U HKCTPABEPTOM B COOTBETCTBUHU C CAMOOLICHKOM
U OLIEHKOW sKkcmepTa. B To BpeMs Kak ONMO3UWIMOHHBIN MOJAXO0M C MPEIbSIBICHUEM
MHOTO(aKTOPHBIX CTUMYJIOB TIOKa3all Y UCIIBITYeMON HanOoJiee pPa3BUTHIN JIOTUKO-Ma-
TEMaTH4YECKH U BU3yaJbHO MPOCTPAHCTBEHHBIN TUITBI HHTEIIEKTa, YTO 110 MHEHHUIO
SKCIIEPTOB SBIISIETCS SBHOM omInOKo#. Tak e mpoduib rpexoB o 6ecco3HaTeIbHON
peaKIyy Ha JIMHEHHbIe CTUMYJIBI TIOKa3al 0oJiee KOPPEKTHBIE C TOUKH 3PEHHUS dKCIIep-
TOB OIICHKH, BEAYLIMMU I'PEXaMH OKa3aJIUCh 3aBUCTh U TIOXOTb, [10 BEIMYUHE 3aMETHO
yCTyTaloIIKe peaklini Ha HeTpaigbHble CTUMYIBL. [IpH ONMO3UIIMOHHOM MPEIbsBICHUH
(haKTOPHBIX CTHIMYJIOB BEIyIIIUMH T'PEXaMH OKa3aJIicCh KHOEP3aBUCUMOCTD U aJIKO-Hap-
KO3aBUCHUMOCTB, 20COJIIOTHO HE CBOMCTBEHHBIE UCTILITYEMOMY Ha MOMEHT TECTUPOBAHMSI.

WnTerpanbHas peaknust NCIBITYyeMOH (puc. 4, 5) Ha THHEHHYIO U OIMTO3UITHOHHYTO
MOCNIEA0BATENbHOCTH MHOTO(AaKTOPHBIX CTUMYJIOB [TOKa3aja Ooiiee OIM3KUE Pe3ybTa-
TBI, 0COOCHHO 110 TTpodmisiM TrIIoB MU. XoTs u 31ech npodmins MU npeacTasmseTcs
Oonee MPaBUIBHBIM AJISl TUHEHHOTO MPEIBbSIBICHUS CTUMYJIOB, TaK KaK P OMIO3H-
LHOHHOM NPENbSIBICHUU CTUMYJIOB JTUAUPYIOIKUMH OKAa3aJIUCh BHYTPUIMYHOCTHBIN
U IpUPOAHBIN T MU, 4TO SIBHO HE CBOMCTBEHHO JUIsl TYMaHUTAapUs U SKCTpaBepTa.
[TonsmwkHUYECKUH U BepOaTbHO-TMHTBUCTHYSCKIHN TUITHI MU oka3amuch auaepamMu
IUTS IMHEHHOTO TpeAbsABICHUs (PAKTOPHBIX CTUMYJIOB KaK 0 Oecco3HaTeIbHOH, TaK
Y 110 MHTETPAJBbHON PEaKIINH, YTO B MPHUHIIMIIE TTO3BOJISET UCIOIB30BaTh JIOOYIO U3
3THX OLIEHOK B OyayuieMm, [Jis BbiOopa muaupyromux TunoB MU. Ilpu sTom coot-
HOIIIEHWE CYMMBI HEUTPAIbHBIX CTUMYJIOB K TPEXOBHBIM (TIOKa3aTeNb MPaBeIHOCTH
UCTIBITYEMOT0) 0Ka3aJ0Ch MPUMEPHO OJMHAKOBBIM JAJISl TMHEHHOTO M OMIMO3ULIUOHHOTO
MpeabABICHUS (PAaKTOPHBIX CTUMYJIOB. DTO MOXET TOBOPUTH O TOM, 9TO HECMOTPA Ha
oTpejieNieHHbIE TIPOMAaXH C OTpeelIeHUeM JTMYHBIX Ka4ecTB 00€ MOCIeI0BaTeIbHOCTH
MOTYT NMPUMEHSTHCS JJIsl OTIPE/ICIICHUSI OOLIETO YPOBHS MPAaBETHOCTH UCIIBITYEMOTO.
Ho sto npeanonoxxenue HyXaaercsl B AalbHEHILIEH MPOBEpPKE, TAK KaK MOJTYUYEHHBIN
pe3yabTaT MOXKET MOKa3bIBaTh 3HAYMMOE BJIMSHHE TOJBKO CO3HATENbHBIX OTBETOB
Ha CTUMYJIBL.

B aToM miaHe siBHOE MpeANnoYTeHUE TOKa3bIBaeT OlleHKa OecCO3HATENbHOM peakinu
[P JTUHEUHOM NPEABABICHUU CTUMYJIOB, KOTOpas IOKa3ajia JOCTOBEPHBIE PE3YIbTAThI
TECTUPOBAHUSI UCIIBITYEMOM 110 BCeM Pa3InYHBIM olleHKaM. KoHeuHo, mpe/ioKeHHbIH
METOJ TMYHOCTHOTO MTpodaiiuira u pa3paboTaHHbIE CTUMYJIBI HY>KAAl0TCS B OOIBIION
CTaTUCTUYECKOU MPOBEPKE U BO3MOKHON KOPPEKTUpPOBKE. McciaenoBaHus LENeBbIX
ayIUTOPHI C MIPUMEHEHNE pa3pabOTaHHBIX CTUMYIIOB OyIyT PACCMOTPEHBI B APYTUX
pabotax naHHOW KOH(EpeHIHH.
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B nanHOM mMCcem0BaHUH MBI TOCTAPAIUCh CPOPMYIIHMPOBATH MPUHIUIIEI pa3pa-
OOTKH CTHMYJIOB, OTpaKalolue o0IeUeNoBeuYecKre IIEHHOCTH U OJJUHAKOBO aKTy-
aNbHBIC JUIS Pa3JIMYHBIX KYJIbTYPHBIX U PEIIUTUO3HBIX Tpaaunuii. Co31aHne UMEHHO
TaKoro 00IIeYeI0OBEYECKOr0 psAa CTHMYJIOB JJs BBISIBICHHUS MOPOKOB U TPEXOB,
JIUHTBUCTHYECKHU CBSI3aHHBIX C BeIyIUMH THITaMU MU, siByisieTcst OZJHUM U3 0a30BBIX
3JIEMEHTOB OOBEKTHBHOTO TICHXO(H3UOIOTHIECKOT'0 TECTUPOBAHHUS, TIO3BOJISIONICE
OMPEJICTUTh COOTHONICHUE MEXKJY MO3UTHBHBIMH M HETaTHBHBIMH CBOHCTBAMHU
YeJI0BEYEeCKON JIMYHOCTH B XOJI€ MPEAEITFHO KOPOTKOTO uccienopanus. Hackonbko
aJieKBaTHO OyneT paboTaTh yHHBEpPCAIbHBIA OMPOCHHUK B PA3JIMYHBIX CTpaHaX MO-
KaXyT OyIyliue TecTUpoBaHus. B HacTosilee BpeMs Mbl IPUBBIKIM U OTHOCHUMCS
C MOHUMAHHEM, KOT/]a TPOUCXOMT MPEICMEHHBIN MCUXOPU3UOIOTHICSCKUN KOHTPOJIb
nun onacHeix npodeccuii (bobpor u ap., 2021), Hanpumep, BoauTenel aBTo0yca
WM TO0e3/1a, B KOTOPOM HaXOJUTCS HECKOJIBKO COT maccakupoB. Ho moka HUKTO He
OTBAXUJICA IPOBOAUTH XOTs 6I)I HepI/IOI[I/I‘-ICCKI/Iﬁ KOHTPOJIb aACKBATHOCTHU IMOJIUTUKOB,
OT peUIeHUH KOTOPBIX 3aBHCAT CYIH0bI MUJUTHAPIOB JI0JIcH. Eciiu yueHHbIe co31ammu
SJIEPHOE OpYKHE, CIOCOOHOE 3a CEKYH]Ibl YHUUTOXKHTD JKM3Hb Ha 3eMJIe, TO 3a/Ja4a
YYEHBIX CO3JIaTh M TaKUE OOBEKTHBHBIC CPEJICTBA KOHTPOJIS YEIOBEYSCKHX TTOPOKOB,
KOTOpBIE HE JIOJDKHBI JIOMYCKaTh HEaJCKBATHBIX JIFOACH yIPaBIATh TOCYIapCTBAMHU.
KoneuHo, MbI TOHUMAaeM, HACKOJIBKO Jiajieka OCTaBICHHAS 3a/1a4a OT MPAKTHYECKOTO
BbITIOJTHEHUS. HO MBI cunTaeM, 4To nmpaBuiIbHAs MOCTAHOBKA 3aa4l — 3TO MMOJIOBHHA
pemenus, U mporpamma MI-Sins (MunkuH, Hukomaenko, 2022) cioco6Ha craTh 6a30it
TaKoro OyAyIIero pelieHus.

3aknioueHue

UccnenoBanHblii METO NPEABSBICHUS MHOTO(QAKTOPHBIX CTUMYJIOB, HMEIOIINX
JIMHTBUCTUYECKYTO U CMBICIOBYIO TIPUBSI3KY MEKIY CIIOCOOHOCTSIMU Y€IOBEKa U €T0 T0-
POKaMU, IOKa3aJl IPaKTHYECKYIO IPUMEHUMOCTh U CIIOCOOHOCTD B T€UEHHE KOPOTKOI'O
250 cexyHIHOTO TECTUPOBAHUS OMPEACTUTh NPOGMIb U3 12 TUIIOB MHOKECTBEHHOTO
MHTEIUIEKTa U MPOo(uIb 12 OCHOBHBIX YEJIOBEUECKUX IPEXOB (IIOPOKOB JINYHOCTH) UCCIIe-
JTyeMOT0 YeJIOBEKa, YTO Ha JaHHBIH MOMEHT SBJISIETCS HEMPEB30WICHHBIM JIOCTIKEHIEM
JMYHOCTHOTO mpogaiiiuHra.
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Annomayus: Cmambvs noCesaueHd COBEPUIEHCMBOBAHUIO MEMOO08 MEOUKO-NCUXOPUIUON02U-
yeck020 00C1e006anHUs pabOMHUKOE ONACHbIX Npou38o0cme. [Iposeden cpasHumenvHblll aHAIU3
noxasameneti 08yX NePCHEKMUBHbIX MeMO008 OOHO30102UYECKOU OUACHOCMUKU. OYKKATbHO20 MUKPO-
A0EpPHO20 YUMOMHO20 MeCma U AHAIU3A UOPOU30OPAdICEHs PAOOMHUKOS ONACHO20 NPOU3E800CMEA.
C ucnonvb3osanuem KAHOHUYECKO20 KOPPENAYUOHHO20 AHANU3A YCIMAHOENEHbL UX ACCOYUAMUBHbLE
c6A3u, npuyem, 8 bonbutell cmenenu ONA AUy C HUSKUM YPOGHEM NCUXousuono2uyeckol adanma-
YU, UMEIOUWUX CHUDICEHHOE YUCIO CIeneHell c60000blL pe2yNAmOPHbIX clcmem op2anusma. Bnepevie
NPUMEHeHHbIN AHANU3 ACCOYUAMUBHBIX C83ell DUOMAPKEPO8 YUMO2eHeMU4ecKko20 U NCuxopusu-
0102UYEeCK020 CIAMYCca YKa3bléaenm Ha 803MOICHOCHIL UX UCHONb308AHUA O OOHO30]I02UYECKOl
OUASHOCMUKU COCMOAHUSA 300PO6bsL YeN06EKA.

Kniouegvie cnosa: Jlonoszonozuueckan ouazHocmuka, pabomuuKy ondacHolX npou3eoo0cms, mex-
HONO2UA 8UOPOU300PAdICEHUA, DYKKANbHBII MUKPOAOEPHBIIL WUIMOMHbIL MeCcnl, YUmo2eHemu4ecKull
MOHUMOPUHZ, YumozeHemuiecKue HapyuleHus, uHoexc npoaugepayuu, anonmomuieckull uHoexc,
UHOeKC HAKONJIEHUSA YUMO2eHeMUYEeCKUX HapYUWeHUTl, YPOBeHb NCUXOPDUIUON02UYECKOU a0anmayuu
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Abstract: The article is devoted to the improvement of methods of medical and psychophysiological
examination of hazardous occupation employment. A comparative analysis of the indicators of two
promising methods of prenosological diagnostics was carried out: buccal micronucleus cytome
assay and vibraimage analysis of hazardous occupation employment. Using canonical correlation
analysis, its associative connections were established, and especially for persons with a low level of
psychophysiological adaptation, having a reduced number of degrees of freedom of the regulatory
systems of the body. The analysis of associative connections of biomarkers of cytogenetic and
psychophysiological status newly indicates the possibility of their use for the prenosological diagnosis
of human health.

Keywords: Prenosological diagnostics, hazardous occupation employment, vibraimage technology,
buccal micronucleus cytome assay, cytogenetic monitoring, biomarker of cytogenetic damages,
biomarker of impaired proliferation, apoptotic index, accumulation index of cytogenetic damages,
psychophysiological adaptation level.

BBegeHune

Coxpanenue mpoeCCHOHATBFHOTO 37I0POBbsI PAOOTHHUKOB OMACHBIX MPOU3BOACTB
(POII), paboTaromux moJ1 BO3AeHCTBHEM HEOIArONPHUSITHHIX (PAKTOPOB TPYAOBOTO MPO-
1ecca U MPOM3BOACTBEHHOM CpeJibl, CBA3aHO C PAHHUM BBISIBJICHHEM €r0 HapylICHUH,
YTO SIBJISAETCS NPEAMETOM AOHO30JIOTHUECKONH TUArHOCTHKU: PAcIiO3HABAHUEM COCTO-
STHUM OpraHu3Ma, MOTPaHUYHBIX MEXAYy HOPMOM M matosiorueil (Mexay 310pOBbeM
1 0O0JIE3HBIO), XapaKTEPU3YIOIINXCSI HAPYLICHUEM PAaBHOBECHUSI MEXKIY OPraHU3MOM
u cpenoii (baesckuit, 1979; baesckuit 1997; Kaznauees, 1980).

IIpouecc amantanuu opraHu3Ma K HEOJIaronpusATHBIM YCIOBHUSAM CPEIbl MOXKET 3a-
BEPILIUTHCS OJHUM U3 CICIYIOUIMX WCXOMO0B: 1) MONHON MM YacTHMYHOH amanTanuen
K CpeZie; IIPU 3TOM F'OMEOCTa3 He HapyIlaeTcs, AESTEIbHOCTb BCEX PETYISTOPHBIX CHCTEM
MPOTEKaeT B OOBIYHBIX MpeiesiaX WK HECKOJIBKO YCHIeHa; 2) HeI0CTaTOYHON MITH He-
YZIOBJIETBOPUTENIBHON aAalTalliel; IPU 3TOM T'OME0CTa3 OCHOBHBIX KU3HEHHO BaXKHBIX
CHCTEM OOBIYHO COXPAHSETCS, HO aKTUBHOCTD PETYJISTOPHBIX MEXaHHU3MOB CYILIECTBEHHO
yBeNIM4eHa; 3) CPHIBOM aJallTAllMH; MPU 3TOM BCJIEJCTBHE MEPEHAPSHKEHUS U HCTO-
LIEHUs! PETYIISITOPHBIX MEXaHU3MOB MIPOUCXOUT HApYyILIEHUE TOMEOCTa3a C pa3BUTHEM
natoyorndeckux oTkiaoHeHuit (baesckwmii, 1979; baesckuit, 1997; Kaznauees, 1980).

Honozonornyeckass guarHoctuka (bonmpmas MenuuuHckas DHIOUKIONEAMS,
1974—-1989) 3akmiouaercs B IEJICHANPABIEHHOM COOpe MEIUKO-(U3HOIOTHIECKOM
nHGOPMAaLMK ¥ TPUMEHEHNU TAKUX METOJIOB €€ aHaIu3a U 00pabOTKH, KOTOPBIE 103~
BOJIAIOT YCTAHOBUTD CTENEHB aJlalTallui OPraHu3Ma K YCIOBHUSAM OKPY KaroIien cpebl
U BBISIBUTH TaKUE COCTOSIHUS, KOTOPBIE €IIe HE MOTYT OBITh OTHECEHBI K M3BECTHBIM
HO30JIOTHYECKUM (popMam OoJie3HeH, HO XapaKTEepU3yIOTCs HapyIIEHHEM AesTeITbHOCTH
peryasaTopHbeIx MexaHu3MoB (bonbimas Megunuackas DHukIonenus, 1974-1989).
KauecTBO TOHO305I0TMYECKON JUArHOCTUKU 3aBUCHT OT BBEIOOpa «MapKepoB» (QPyHK-
LHUOHAJIBHOI'O COCTOSIHUS, CBUICTENBCTBYIOIIUX O CIIOCOOHOCTH PETyJISTOPHBIX
CHCTEM OpraHM3Ma KOMIICHCHPOBATh CUJIY M XapakTep BO3ICHCTBYIOUINX (akTOPOB
KU3HEICSATCIbHOCTH.

C MoOMeHTa CTaHOBJIEHHS JTIOHO30JOTHYECKON NMAarHOCTHKU B KAadeCTBE TAaKOTO
«MapKepay» HCII0JIb30BAIN [TOKA3aTeIU COCTOSHUS CEPIAEUYHO-COCYAUCTON CHUCTEMBI,



[JloHo3omozuyeckas oyeHka cocmosiHusi 300poebs Pabomaroux ¢ UCMOYHUKaMU UOHU3UPYHOUW,e20
U3Ny4eHus No napamempam eu6POU30BPaXEHUS U LUMO2EeHemuYecko2o cmamyca 87

B YaCTHOCTH TIOKa3aTesu BapuabenbHocTH cepaednoro purMa (BCP) (baesckuii, 1979).
OpmHaKo MOUCK HOBBIX «MapKEPOB» MOCTOSHHO MPOIOKAETCS.

Tax B pabore (boOpos, 2021) B KauecTBe KPUTEPHEB AOHO3OJOTUUECKON IHa-
THOCTUKH HCIOJb30BaJUCh MapaMeTpbl BUOPOM300pakeHHs: pedIeKTOPHBIX KO-
nebanuit ronosel yenoeka (MP ®MBA Poccuu 12.031, 2020). YcTaHoBIE€HO, 4TO
rapameTpbl BUOPOM300pakeHUsI, PETUCTPUPYEMBIE C HCIIONH30BAHUEM MPOTPAMMEbI
HealthTest (MunkuH, bo6pos, 2020), noctoBepHo muddepeHUPYIOT TPYIIIBI AHUC-
MaHCepHOTO HaOJIOACHNUs, YCTaHABIIUBAEMbIE Ha Tanax MepUOTUIECKHX MEIUIIHH-
ckux ocmMotpoB POII, mpoBonumbix B cooTBeTcTBUM ¢ [Ipukazom Munszapasa Poccun
otr 28.01.2021 Ne 29m.

[Tapametpsr BUOpON300pakeHUST OTHOCSATCS K TIOBEIEHYECKIM XapaKTEPUCTHKAM
(YHKIMOHAIBEHOTO cOCTOSIHUS. HayuHblil 1 mpakTHYecKuid MHTEpeC ik JOHO30JI0TH-
YeCKOW TMAarHOCTHKH MPEICTABIISET NCTIOIh30BAHNE METOIUK U TIAPAMETPOB, XapaKTe-
pu3yomux QyHKIHOHAIBLHOE COCTOSIHUE Ha KIETOYHOM ypoBHE. K HUM, B 4aCTHOCTH,
OTHOCHTCS IIUTOT€HETUIECKI MOHUTOPHUHT — OTpEelIeHHe YacTOThl KJIETOK C SIPKO
BBIPaKCHHBIMH («TPYOBIMI») TOBPEKACHUSIME T'€éHOMa (XpOMOCOMHBIMU a0eppanusimH,
MUKPOSIIpaMH, SAEPHBIMHA MPOTPY3USIMHU), 00pa3yIOMIMMHCA B OTBET Ha BECh CIIEKTP
JIehcTByOmMX (GakTopoB xuzHenestenbHoctu (MP ®MBA Poccum 12.031, 2020;
Crruena, 2012).

OnHUM U3 COBPEMEHHBIX METOJO0B IUTOTEHETUYECKOT0O MOHMTOPHHIA SBIISETCS
OYKKaBHBIN MUKPOSACPHBIN TnTOMHBIN TecT (BMIIT) — KondaecTBeHHBIN MHKPOCKO-
MUYECKHUI aHaIn3 YKC(OIMATUBHBIX KIETOK CIIM3UCTON 000I0UKH IEKH (OyKKaJILHOTO
srutenust) (MP ®MBA Poccun 12.031, 2020). KineTkn coOuparoT, HAHOCAT Ha TIpe.-
METHOE CTEKJI0, OKPAIIMBAIOT ¥ aHAJU3HPYIOT O] MUKPOCKOIIOM. Y KaXJ0ro HHANBUAA
noacuuTsiBaroT 1000/2000 oTmenpHO Texamux KIeTok. KakIyro KIIeTKy OTHOCST K Ka-
KOH-M00 KaTeropuu: HOpMa, KJIETKU C [IUTOTCHETUYECKUMHU HApYIIEHUSIMH, KIETKU
C HapyUICHUSIMU NIpoNUQepalni, KISTKH Ha pa3HbIX cTaausx rudenu. K mokazaremsim
LUTOr€HETUYECKUX HAPYILECHUH OTHOCAT KJIETKH C MUKPOSIPOM; KIETKH C IPOTPYy3HeEi
s7Ipa; KIETKH C SAPOM aTUITHIHOM (opmel. [TokazaTensiMu HapylIeHus npoiudepanuu
SIBIISTFOTCS KIIETKH C IBYMsI U O0Jee sijpaMu WK CO CIIBOCHHBIMH siipamu. KiteTku ¢ Ha-
YaJioM KapuoJH3Kca, KOHIEHCallue XpoMaTHHa, TUKHO30M S7pa, KapUOPEKCHCOM U 3a-
BEPIUICHHBIM KapHOIU3UCOM OTPaXaIoT MPOIIecCh NecTpyKimu. [lokasarenu HapymeHus
nponudepanny U KIETOYHOH rMOer OTHOCATCS K IMOKA3aTeNsIM [IATOTOKCHYECKOTO
nericteus (CeraeBa, 2007).

Lenbo HACTOAIIETO MCCIEIOBAHUS SBISJICS CPaBHUTENIbHBIN aHANINU3 pe3yJibTa-
TOB JIOHO30JIOTHUYECKON MHATHOCTUKH COCTOSIHHUS 3II0POBBS PaOOTHHUKOB OIACHOTO
MIPOMU3BOJCTBA C HCIOJIB30BAHUEM TEXHOJOTUN IIUTOTEHETHYECKOTO0 MOHMTOPHHTA
Y BUOpOM300payKeHUS.

MaTepuanbi 1 meToAbl

OOBEKTOM HCCIICTOBAHUS CITYKUIIA 00pa3ibl OYKKAIBHOTO SIUTEINS U ITapaMeTPhI
BHOpon300pakeHusl pa0OTHUKOB TMPEANPUATUS «DICKTPOXUMIpuOop» T. JIeCcHOM.
Bce obcnenoBanHbie OBITH pa3OUTHI HA 2 TPYIIIEL: 1) paOOTHUKY, HAXOIATITHECS IO
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BpPEIHBIM BO3ACHCTBHMEM MCTOYHMKOB HOHM3UpYIomiero ninydenus (MUN) (ombitHas
rpymma, 36 genosek) 2) koHTposbHas rpymmna (40 yenosek). [Tpu GopmupoBannu rpymnm
YUUTBIBAJM CIEIyIOIUe TPeOOBaHU: MY>KUYMHBI BO3pAacTOM 10 65 JeT, HeKypsIine
W YCJIOBHO 3710pOBbIe (0€3 OCTphIX 3a00JIeBaHUI 1 000CTPEHUSI XPOHMUECKHX 3a00J1e-
BaHMH B TEUCHHUE ABYX HeMeIb 10 oOcnenoBanusi). CpenqHuil Bo3pacT chopMUPOBaHHBIX
rpymm coctasui 34, 5+0,5 u 39,1+1,3 net, cpennawmii ctax padotst 7,9+0,6 u 9,0+ 1,2 met
COOTBETCTBEHHO.

[penapatbl Ma3K0B OYKKAJILHOTO STIATENNS TOTOBUIIN M aHATU3UPOBAJIA B COOTBET-
CTBUH ¢ MeTouaeckuMu pekoMmeHaanusmu (MP ®MBA Poccun 12.031, 2020) u xi1ac-
cudukanmeil kapuororuueckux nokaszareneit, npeanoxentnoit JI. I1. CerueBoii (Crruesa,
2007). Y kaxmoro paborauka aHanm3upoBaid mo 1000 smuTennanbHbIX KIETOK IPH
yBenuueHuu x1000. 1)1 BISIBJICHUS acCOIMAIlMiA TToKa3aTelied nmcuxo(u3noaoruye-
CKOT'0 ¥ IIUTOT€HETUYECKOr0 CTaTyca pabOTHUKOB MCIIOIb30BAIN LIUTOTCHETHYECKUI
unzaekc (Ic), nanekc nponudepaunu (Ip), amonroruueckuii uaaexc (I apop), HHIAEKC
HAKOTUICHUS (aKKyMYJISIIIAN) IIATOTeHeTHIecKnX Hapymenwui (Iac).

[MapameTpsl BHOpPOM300pa’keHUs] OLIEHUBAIN C HCIOJIB30BAHHUEM MNPOTPaMMEI
HealthTest (Munkun, boopos, 2020). ITo pe3yapTaTaM TECTHPOBAHHSA OIEHUBAIICS
YPOBEHb BHYTpPEHHEro ncuxodusunonorndeckoro komdopra (YP_KOM®), ypoBeHs
aktuBanuu (YP_ AKT) ncuxodusnonornueckux GyHKIUNH U ypOBEHDb HAIPSHKCHUS
perynstopusix cucteM (YP_HAIIP). Bpemst TecTupoBaHusi COCTaBISIIO 3 MUHYTHI.

Pe3ynpTarhl MccnenOBaHUS aHAIM3UPOBAINCH C HCIOJIB30BAHMEM IIPOTPAMMEI
STATISTICA v.13.0.

Pe3yn bTaTbl UCcreaqoBaHuA

Opranusm — 3T0 CJI0KHasi MHOTO3JIEMEHTHAs CUCTEMA, COCTOSILAs U3 NEPAPXUIECKU
CBSI3aHHBIX MEXTy cOOOH OTIENBHBIX MOACUCTEM. MlepapXust CHCTEM COCTaBISIET YPOBHU
OpraHM3al{ OpraHU3Ma, B3aMMOCBSI3aHHbBIE U B3aUMOIIOYHHEHHBIC B CJICIYIOIIEM O~
psaake: 1) opraHu3MeHHbIH; 2) CUCTEMHBII; 3) OpraHHbIiA; 4) TKAHEBOM; 5) KIETOYHBIN;
6) CyOKIIETOYHBIH; 7) MOJEKYISPHBIH.

OcHOBHBIMH ()OPMaMH B3aMMOJICHCTBHS OT/IEIBHBIX JJIIEMEHTOB B 11€JIOM OPTaHU3Me
SIBIITFOTCSI KOPPEJIAIHS, PETyIAnus U caMmoperyisiius. Koppensius — B3auMocyiie-
CTBOBAaHME M B3aWMOJEHCTBUE OTJIENBHBIX DJIEMEHTOB B I1eJIoM opranusme. [loatomy
CPaBHHUTEIBHBIA aHAIHU3 PE3YJIhTATOB OIEHKH (PYHKIIMOHAIBHOTO COCTOSHHS padoT-
HUKOB OINAaCHOT'0 MPOM3BOJCTBA C UCIOJIH30BAaHUEM TEXHOJOTUN IUTOT€HETHUYECKOT O
MOHHUTOPHHTA W BUOPOU300paKEHHS MTPOBOAVIIN C MUCTIOIH30BaHHEM KaHOHHYECKOTO
KoppensiuonHoro ananu3sa (Kum, 1989). Beibop naHHOTO MeTO/a OOBIICHIETCS €ro
CIOCOOHOCTBIO OIICHUBATH KOPPEISIINOHHBIE B3aMOCBS3H HE MEXIY Mapoi MmoKasa-
Tejel pa3IUYHbIX METOJIUK (YCIOBHO «CHUMIITOMAJIbHAS) OLIEHKAa) C UCIOIb30BaHUEM
MapHBIX KOA(PUIIMEHTOB KOPPEISIHH, & MEXKAY BCEHl COBOKYITHOCTBIO TIOKa3aTelei
Pa3IUYHON NPUPOABI (YCIOBHO «CHHIpPOMAIbHAsH OLIEHKA). Mepoii CHIIbI B3aUMOCBSI3U
siBIsteTCs KoaddummenT kanoHmdeckoi koppersiun (KKK). Ero moxno paccMarpuBath
KaK Mepy MEXCHCTEMHON B3aUMOCBSA3H PA3INYHbIX YPOBHEH OpraHu3alyy OpraHusma.
B paccmarpuBaemMoM citydae KJIETOYHOM U IIOBEICHYECKOM.
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B tabnuue 1 npuBeneHa Marpuia NapHbIX KO3GPHUINEHTOB KOPPEISLUU Bcex 00-

CJIEIOBAaHHBIX PAOOTHUKOB.

Ta6bnuua 1
[MapHble Ko ULUMEHTBI KOppensaLmMn NokasaTenen LMToreHeTUKu
N NCMXOU3NONONMHYECKOro COCTOSHNSA
YpoBeHb BHYTPEHHErO |  YPOBEHb akTUBaLuu
ncuxogusuonoru- ncuxoguavonoru- YpoBeib
o Hanps>keHua
Yyeckoro komgopTa YeCKUX (PYHKLMIA (YP_HAMP)
(YP_KOM®) (YP_AKT) -

LinToreHetnyeckuit uigekc (Ic) -0,18 -0,05 0,14
WHaekc nponudepaunm (Ip) -0,03 0,16 0,01
AnontoTtnyeckun nHaekc (I apop) 0,10 0,12 -0,08
MHpekc akkymynsaumm (lac) -0,25 0,06 0,20

Kak cnenyer n3 npruBeaeHHbIX B Tabnuue 1 naHHBIX, MapHble KO3 dUIMeHTs Kop-
persuuy noKa3areneil IByX TEXHOJIOTUI BECbMa HU3KUE.

C uncnosp30BaHUEM KAaHOHHYECKOTO KOPPESLUOHHOIO aHajiu3a yCTaHOBIICHO,
CTPYKTYypa B3aMMOCBSI3H MOKa3aTeseil BHOpOM300paskeHHs U IMTOT€HETHYECKOTO CTa-
Tyca JUIsi MAaKCUMaJIbHO YCTAHOBJIEHHOIO KO3((UIMEHTa KAHOHUYECKOW KOPPEIISILINY:
KKK=0,32. CiocoOHOCTP KaHOHUYECKOT'O0 KOPPENALMOHHOTO aHalu3a HE TOJIbKO
OIICHUBATH CIJIy B3aUMOCBS3U, HO U (ITOJO00HO (haKTOPHOMY aHAIH3Yy) €€ XapaKTep
nokasbiBaeT (puc. 1), 9To HU3KUH YPOBEHb HUTOTEHETHUYECKOTO cTpecca (CHIKEHHE
3HA4YEHUI LIUTOr€HETUYECKOT0 MHAEKCA U MHAEKCA aKKyMYJISLUK) Ha IOBEJEHYECKOM
YPOBHE TPOSIBIISICTCS] B YBEJIMUCHUH YPOBHS BHYTPEHHETO NCUXO()U3HOIOTHIECKOTO
koMpopTta YP_KOM® u cHIXeHUH YPOBHS HAIPSHKEHHSI PETYIATOPHBIX MEXaHU3MOB

YP_ HATIIP opranusma.

0,5

o
0

-0,5

YP_AKT
YP_HANP

YP_KOM®

KKK=0,32

| apop
lac
Ic

Ip

Puc. 1. ®akmopHbie Hazpy3Ku 80 83aUMOCEA3U rokasamersel subpousobpaxeHus
U yumozeHeHU4YecKoe20 cmamyca
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Hesricoknii ypoBeHb ko3 duirienTa KanHoHn4Yeckoi koppessiuun (0,32) cBunerens-
CTBYeT 00 OTHOCHTEbHOW HE3aBHCUMOCTH Pa3IMUYHBIX YPOBHEH OIEHKH OpTraHu3Ma:
KJIETOYHOT'O ¥ TIOBEJIEHYECKOTO.

bnu3zkas kK onvcaHHON 3aKOHOMEPHOCThH B3aUMOCBSI3M CPAaBHUBAEMBIX YPOBHEU CO-
CTOSIHUSI OpraHu3Ma BbISBIIACTCS U1 PaOOTHUKOB ONBITHOH M KOHTPOJBHOW TPYII,
paccMaTpUBaeMbIX OTIENBHO (pHC. 2).

a) 6)
OnbiTHasa rpynna, KKK=0,46 Kontponbhas, KKK=0,33
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Puc. 2. ®akmopHble Hagpy3KuU 80 83aUMOCEsI3U rokazamernel subpou3obpaxeHusi
U yumoeeHeHu4ecKoeo cmamyca 0115 onblmHol (a)
u KoHmpornbHou (6) epynn

Xots 3HaueHUs GaKTOPHBIX HAIPY30K IOKa3aTeslell He3HAYNTeIbHO U3MEHUIINCH,
XapakTep B3aUMOCBSI3HM OCTAETCs MPEKHUM: HU3KUHA ypOBEHb IIUTOTEHETHYECKOTO
cTpecca Ha HOBEACHYECKOM YPOBHE IPOSBISIETCS B YBEJIMUEHUH YPOBHSA BHYTPEHHETO
NCUX0(U3UOIOTUIECKOTO KOM(POPTa M CHIKEHUH YPOBHS HAIPSDKEHHS PETryJIITOPHBIX
MEXaHH3MOB.

Obpaiaer Ha cebsi BHUMaHUE, YTO AJsi paOOTHUKOB OCHOBHOHM T'PYIIBI CBA3b
BoIme (KKK=0,46), vem s kourponsHoi (KKK=0,33). Ona craHoBHTCS elie BbIIe
(KKK=0,87) y paOOTHHKOB ¢ HU3KHM YPOBHEM NCHXO()U3NOIOTHUECKON aJanTaliuu
(IIdA) (puc. 3).

KaHOHUY. nepemenHbie: Mep. 1 (NEB.MH.) N0 1(NPaB.MH.)

Huskuit yposeHb MDA, KKK=0,87 Hutakuit kposens NOA
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Puc. 3. ®akmopHble Haepy3KuU 80 83aUMOCEsI3U rnokazamernel subpou3obpaxeHus
U yumoeeHemuy4ecko2o cmamyca y pabomHUKO8 C HU3KUM ypOBHEM
ricuxoghusuonoeau4eckol adanmayuu
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O6cyxxaeHue nony4YeHHbIX pe3ynbLTaTtoB

Opranusm yejoBeKa SBISETCS HETWHCWHOW MepapXuIecKoil CHCTEMOH, BCe dJie-
MEHTBI KOTOPOI HaxoAsATCsA BO B3auMonaeWcTBuu. C MO3UIMHA TEOpUH HEIMHEHHON
OUHAMUKH U neTepMuHupoBanHOro xaoca (Kartox, Xaccenbnat, 2005; Ilpuroxus,
Crenrepc, 2021) MOKHO BBIAECTUTH [1Ba MOJSPHBIX COCTOSHUS OMOJIOTHYECKON CH-
CTEMBI: COCTOSTHME TIOJTHOTO Xaoca W MOJHOW jaerepMuHanuu. [lepBoe cocTosiHme
XapaKTepu3yeTcs HEBO3MOKHOCTHIO KOOPAMHALMY PA3IUYHBIX (QYHKIHMHA OpraHu3mMa
(GomnpIIoe yKCIIO cTeneHel CBOOO B PETYISATOPHBIX MEXaHU3MOB), BTOPOE — BBICOKO
LEHTpaNIK3anueil peryaupoBaHus Bcex (pyHKIUH (HU3K0e YMCIIO CTeneHed cBOOO b
PETYISTOPHBIX MeXaHu3MoB). 1 To, W Ipyroe mpUBOIUT K HAPYLICHHUIO TJIaBHON
(GyHKIMM OpraHu3Ma, obeclednBarolell ero Ku3HeIesITeNbHOCTh — CIHOCOOHOCTH
K camoperyisinun. C MO3HIUIA TEOPHH AETEPMUHIUPOBAHHOTO Xa0ca ONTUMYMOM (YHK-
LUOHUPOBAHUS U OPraHU3Ma SIBISIETCS «KPOMKa» MEXIY JeTePMUHUPOBAHHOCTHIO
(cunbHBIE MEKCUCTEMHBIC B3aMOJCHUCTBH) H Xa0COM (OTCYTCTBHE MEKCHCTEMHBIX
B3aMMOJCHCTBUI). YXOA CHCTEMBI B Ty WJIM HHYIO CTOPOHY NPUBOAUT K HE ONTHMAJIb-
HOCTH €€ (PyHKIIMOHHUPOBAHUSI.

C mo3unuit koHnmenmuu amioctaza (Sterling, Eyer, 1988) He onTuMaibHOCTH
(YHKIMOHMPOBAaHUS OPTaHU3Ma CBHIETENLCTBYET 00 YBEITMUEHUH aJUIOCTaTHUECKOM
Harpy3Ku Ha OpraHu3M. TepMHH «aJJI0CTa3» OTHOCUTCA K IIPOLEcCy, IOCPEACTBOM KO-
TOPOT'0 OPraHu3M MOAACPKUBAECT PU3HOJIOTHUECKYIO CTAOMIBHOCTE MTyTEM U3MEHEHUS
[IapaMeTpOB €0 BHYTPEHHEN Cpefibl, IOATOHSS UX TaK, YTOOBl OHU COOTBETCTBOBAIN
TpeboBanuAM OKpyxkatomien cpeasl (Beckie, 2012; Sterling, Eyer, 1988). Tpaauuu-
OHHBIE TOMEOCTATHYECKHUE MOAEIIH ONPEAEIISIOT 30POBbE KaK COCTOSHUE, B KOTOPOM
Bce (PHU3MONIOrHYECKUE MapaMeTphl JIeXkaT B Mpeaesiax HOpMalbHBIX 3HAYCHUH, a Te,
KOTOpBIC HE JIeXKAT B HUX, TPEOYIOT peryIMpyIomero Bo3acicTeus. IddexkTuBHOE TOI-
JiepKaHKe IMOCTOSHCTBA BHYTPEHHEH Cpelibl IPHU ajllocTas3e JOCTUTaeTCs HalpsbKeHUEM
PETYISITOPHBIX MEXaHU3MOB, KOTOPBIE TOJKHBI 00ECTIEYUTh COOTBETCTBUE COCTOSHUS
OpraHu3Ma U3MEHEHHSIM CPebl )KU3HEeAEATeIbHOCTH. OTpaXkeHUE STOr0 HANPSKEHUS
MPOSIBIISIETCS U3MEHEHHUSIMU PETYJIUPYEMBIX MTEPEMEHHbBIX, 3HAYSHHS KOTOPBIX MOTYT
BBIXOJUTH U3 KOPUA0OPa roMeocTaTuueckoil HopMbl. [Ipu kpaTkocpouHOl peakiuu Ha
BHEIIIHEE BO3/ICHCTBHE, CTPECCA, COCTOSHHE aJUI0CTa3a SIBIAETCS aJalTallIOHHBIM, IMe-
IOLIMM 00paTHOE pa3BUTHE C BO3BPaTOM K HOpMe. OJTHAKO MPH YacTO MTOBTOPSIOIIUXCS
CTPECCOPHBIX BO3JEHCTBUAX MOXKET IPOUCXOAUTHh HAKOIJICHHE aJNIOCTaTUYECKO Ha-
Ipy3KH, B JaJbHEHIIEM CONPOBOXKAAIOIIEECS MATOU3UOIOrHUECKUM HOCIEACTBUIMU
W Pa3BUTHEM TAaTOJOTHH.

Ecnu Bo3neiicTBue GakTOpOB KU3HEAEATEILHOCTH Ha YEJIOBEKa IPUBEIO K HapY-
LIEHUIO CJIOKUBIIETOCs] TOMEOCTa3a, OpPraHu3M CTPEMUTCS] BOCCTAHOBHUTH paBHOBECHE
Ha JAPYroM ypOBHE, YTO BeAeT K (JOPMUPOBAHUIO HOBOT'O CTaOMIJIBHOTO COCTOSIHUSI.
[IpusHakom anyocTasa sBIseTCs BHICOKAs aKTUBAIUS PETYISITOPHBIX CHCTEM, KOTOpas
COOTBETCTBYET HAIIPSKECHUIO, HEYCTOWYNBOMY (DYHKIIMOHUPOBAHUIO OpraHu3Ma. B Tom
qyciie Ha MOBEACHYECKOM U IICUXWYECKOM YPOBHE, YTO OOYCIIOBIEHO MOSIBICHUEM
HOBBIX MEXaHM3MOB HEHPOTyMOpPaIbHOHN PEryJsIUU OpraHu3Ma U (GopM IOBEACHUS,
0ojiee COOTBETCTBYIOLIMM HOBBIM YCIOBUSAM XH3HeAesATeNbHOCTH. OQHAKO, eCciu
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alyocTaTUdecKkas Harpy3Ka CIMIIKOM BBICOKA WIIM €CIIM Cpeia IOCTOSIHHO U HEIpel-
CKa3yeMo MEHsETCs, JOCTHKEHNE PaBHOBECHS] HEBO3MOXHO, TTOCKOJIBKY BHOBH BO3-
HUKAIOIINE CTPYKTYPHBIE DJIEMEHTHI CHCTEMBI PETYIISLMH HE YCIEBAIOT CKIAABIBATHCS
B HOBBIE 3 PeKTHBHBIE cUcTeMbl. CO3at0TCsl YCIIOBUS TSI TATOJIOTUIECKUX H3MEHEe-
HUI B Opranusme, NpUBOASALINE K OOJIE3HH.

JJ1 oLleHKH alIocTa3a UCIONB3YIOTCS pas3ianuHble bnomapkeps! (bM). [To nanHbIM
Juster R-P. ¢ coaBropamu (Juster, McEwen, Lupien, 2010), ocHOBaHHBIM Ha aHaJK3e
nyOiauKanuii mo amiocrtaly, Merabonmueckue bM wmcnonb3oBanbl B 34%, Helpo-
9HAOKpUHHBIE — 25%, KapINOBAaCKYJSIpHbIE U pecnupaTtopHble — 20%, aHTPOIIOMET-
puueckue — 11%, ummynnbie — B 10% cimydaeB. B kagecTBe MapkepoB aminocrasza
B pabote bobposa A. @. (bobpos, 2017) mpeannokeHO UCTIONH30BATH XaPAKTEPUCTUKU
MCUXO(U3NOIIOTUYECKONW aJanTanud pabOTHHKA, OICHMBAEMbIE HA MCHXHYECKOM,
NCUXO0()U3NOIOTMYECKOM U (PU3HOTOTMYECKOM YPOBHSIX.

VYuuThIBast BBIIE U3T0KEHHOE, PE3YJIbTAaThl HCCIEOBAHNSA MOKHO paccMaTpUBaTh
KaK IMOJy4YeHHE HOBBIX MapKepOB OLIEHKU aJUIOCTaTUUECKOW Harpy3Ku padoTaroIlux
B yCHOBUsIX Bo3aencTeus M.

Ha pucynke 5 mpeacraBieHsl pe3yabTaThl aBTOMATHYECKOW KIacCU(DUKAINN BCEX
00cJIeTOBaHHBIX 1O MOKAa3aTelsiM MCUXO(QHU3UOJIOTHUYECKOT0 U IUTOTEHETHYECKOTO
cTaryca.

[expporpamma ana 76 Habn.
Merop Bappa
EBKW3080 paccTosHie

; pynna  |lpoueHT 1 2 3 4
npasunb. |p=27632 |p=,39474 |p=,03947 |p=,28947
mil 1 1000 21 0 0 0
b 2 933 0 28 0 2
b ]
f 3| 864 0 3 19 0
2 I 4 1000 0 0 0 3
o ) ] 2 2 g Q Bcero 93,4 21 31 19 5

o
B3
@
@
o
@
o
©
-

(Pca./PMakc)*100

Puc. 5. [lepeso uepapxuyeckol Knaccughukayuu (a) o6cnedosaHHbIX nuy,
u knaccughukayuoHHass mampuua (6) ¢popmanuzoeaHHO20 pacrio3HasaHus epynn

Kak crnenyet 13 MpuBEJCHHBIX PE3YJIBTATOB, MOXKHO BBLICIHUTE 4 TPYMITbI pAOOTHHU-
KOB (HOMEpa yKa3aHbl Ha PUC. 5a) C Pa3InYHbIM COUETAHHEM IOJIYUCHHBIX MAaPKEPOB
AJUTOCTaTHUECKOW HArpy3ku. CpeTHui MPOLEHT HX (OPMATTH30BAHHOTO PACTIO3HABAHUS,
COTJIACHO MOJTyYEHHOM JTUCKPUMHHAHTHBIM aHAJIM30M KI1aCCU(QHUKAIMOHHONW MaTPHIIBI
(puc. 56), coctaBmser 93,4%. C tounocteio 100% pacmo3HatoTcs rpynma 1, BKIIO-
yaroias B ce0s 21 paboTHuKa, U caMas MajieHbkas rpymmna 4 (3 uenoseka). CpenHue
3HAYCHHS MMOKa3areiel MCuXo(U3nONOrHYecKOl afanTaii U IUTOTeHETHYECKOTO
craTyca IpUBE/CHBI B Ta0nuie 2.



[JloHo3omozuyeckas oyeHka cocmosiHusi 300poebs Pabomaroux ¢ UCMOYHUKaMU UOHU3UPYHOUW,e20
U3Ny4eHus No napamempam eu6POU30BPaXEHUS U LUMO2EeHemuYecko2o cmamyca 93

Ta6bnuya 2

CpepfHvie 3HaveHust (M+m) nokasaTtenemn LMToreHeT4Yeckoro cratyca
1 NCUMXOU3NONOTNYECKOTO COCTOSIHUS B BblAENEHHbIX OAHOPOAHBIX rpynnax

Ipynnbl

CpegHee
HavmeHoBaHue nokasatensi

Mp=1 Mp=2 Mp=3 Mp=4 no Bblbopke
LWTOTEHETVHECKAN MHAGKC | (5402 | 27+0,3 | 1,7403 | 153+29" | 23+04
(Ic) ,ycn.eq.
WHpekc nponudepauun o
(Ip), ycn.en. 6,0+0,7 8,0+0,8 6,5+0,5 4,0+1,0 6,9+0,4

AnNonToTUYECKUIN MHAEKC "
(lapop), ycr.eq. 380,0+25,9 | 414,0+18,4 | 357,2+20,8 | 516,3+38,9* | 392,2+12,4

NHaekc akkymynaumm .
(Iac), ycn.eq. 2,5+0,8 5,2+0,8 4,6+1,0 11,0+2,1 4,5+0,5

YpoBeHb BHYTPEHHETO

I'ICVIXOCbVISVIOJ'IOI'VI‘-IeCKOI’O o
komdopTa (YP_KOM®), 47,3+1,7 40,4+1,7 | 24,9+2,1 34,8+6,9 37,6+1,4

Gannbl

ypOBeHb akKTuBauumn
(YP_AKT), 6annbi 494+12 | 514+09 | 517+12 | 462+42 | 50,7+0,6

YpoBeHb HanpshxeHus .
(YP_HAMP), 6anssi 42,1+0,8 46,4+0,7 56,1+1,1 48,1+3,2 48,1+0,8

KOJ‘II/IHeCTBOV 21 30 29 3 76
HabnwoaeHun

I'Ipmmeanme: 3HaKoM * OTMeYeHbl nokasartenu, A0CTOBEPHO oTNnYyarLwmecd no KputTepuro MaHHa-YnTH®

Kak cnenyer w3 nmpuBeneHHBIX B TaOmuIle 2 pe3yabTaToB, MOJMSPHBIMHU 110 (QYHK-
LUOHATBHOMY COCTOSIHHIO SIBIISIIOTCS rpynnsl 1 (Hammydmas) u 4 (Haumxynmas). O6
3TOM CBUJIETENIBCTBYIOT CpPEJIHUE 3HAYCHUS BCEX IMoOKazaTeleil Mmcuxou3noioruye-
CKOTO M LUTOreHeTHYecKoro craryca. C MO3UIUH KnacCu(PUKaLUU aJlJIOCTATUIECKUX
coctostanii (boopos, 2017), pabOTHUKY, BOIIEANINE B TPYIITy 1, OTHOCATCS K JIMIIAM
C HM3KUM YPOBHEM aJJIOCTATHUECKOW HArpy3ku U 3¢ ¢eKTUBHON amanTaunueil opra-
HU3Ma K QaKTopaM >KU3HeAeATeNbHOCTH. J{i1st pabOTHUKOB W3 TpyMIibl 4 CBOMCTBEHHO
JIOCTaTUYECKOE IEPEHANPSIKCHUE/ TIEPErpy3Ka (BBICOKHH YPOBEHb allIOCTATUYECKOM
Harpy3KH), XapaKTepu3yeMoe CYIIECTBEHHBIM BBIXOJIOM MOKa3aTelnei (yHKIMOHAIBLHO-
IO COCTOSIHMSA 33 TPAHULBI TOMEOCTAaTUIECKOIl HOPMBI, CPHIBOM aJlalITallii OpraHUu3Ma
K (akTopaM KHUIHEIEATCIHLHOCTH, MEPEHANPSHKEHUEM B UCTOIEHUEM PETYIISTOPHBIX
MEXaHM3MOB OPTaHU3Ma C PUCKOM PAa3BUTHUS MaTOJIOTMYECKUX OTKJIOHEHUH.

[Ipu sTom 100% paboTHHKOB K3 rpynnsl 4 paboTalOT B yCIOBHIX BO3ACHCTBUS
NU. B rpynme 1 npeobnanator muna (62%), He moaBepraromme Boznericteuto M.
JIuua rpynmn 2 u 3 BcTpedatoTcsi B paBHO# mponopuun (50%) kKak B ONBITHOH, Tak
U B KOHTPOJIBHOM Ipynnax.
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BbiBoAabI

1. [TcuxopU3NONIOTHIECKHUI ¥ IIUTOTCHETHIECKHUIA CTATYC SIBISIFOTCS OTHOCHUTEIHHO
HE3aBHCHMBIMH XapaKTEPUCTUKAMH COCTOSIHHS 3J0pOBBs yesoBeka. OO 3ToM cBUjE-
TEIHCTBYIOT HU3KHE 3HAUYCHUS MEXYPOBHEBBIX MAPHBIX M KAHOHHIECKUX KOIPHHUITH-
€HTOB KOPPEJSALHUU MEXIY UX MOKA3aTEISIMU.

2. Pabora B yCOBUSX BO3ICHCTBHS HOHU3UPYIOMIETO M3ITYICHUS YBEIUIMBACT
MEXCHCTEMHOE B3aMMOJICHCTBIE N3YYaeMbIX XapaKTEPUCTUK (YyHKIIMOHAIHLHOTO CO-
CTOSIHUS U TICHTPAITU3AINIO PETYIUPOBAHIS BCEX (PYHKIUH (HU3KOE YUCIIO CTETICHEH
CBOOO/IBI PETYIATOPHBIX MEXaHU3MOB). DTO YBEITMUMBALT aJNTIOCTATHUECKYIO HATPy3Ky
Ha OpraHU3M, CHIKAs €ro CIIOCOOHOCTH K CAMOPETYJISIIHH.

3. BriepBbie mpuMEHEHHBIN aHATN3 aCCOIMATUBHBIX CBs3e OMOMapKEepOB IIUTOTe-
HETHUYECKOI'0 U TCUXO(PU3NOIIOTUYECKOT0 CTaTyCa YEeJIOBEKA YKA3hbIBACT Ha BO3MOJXK-
HOCTb UX HUCIIONb30BAaHUS ISl TOHO30JOTUYECKON AUArHOCTUKU COCTOSIHUSL 3J0POBbS,
OLEHKHU BIIMSHHUA YCIOBUM TPyJa B LIEJIIX CBOEBPEMEHHOI'O MPUMEHEHUSI MEAUIIUHCKHUX,
OpPTaHHU3AIMOHHBIX ¥ HHBIX MEPONPHUATHH N0 CHUKEHHIO MPO(ECCHOHATHFHBIX PUCKOB
MepcoHaja ONacHbIX IIPOU3BOJICTB
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Annomayusn: Ilenvio Oannoil cmamvu sA6AAeMCs onpeoeieHue OUHAMUKU NOKA3AMES
azpeccueHOCmuU CNOPMCMEH08 USP08020 6UOA CHOPpMA U ee GIUsHUe HA KO uyuenm ueposou
azpeccuu cnopmemenos. Mamepuanuzayus peuwenust ROCMAasIeHHOU 3a0a4u RPOU380OUNAC HA OCHOBE
OUACHOCIMUPOBAHUSL ACPECCUBHOCMU OMOETbHBIX USPOKO8 8 COCIMOSIHUL NOKOSL neped Mamuem, nocie
npeovizpo6oll pasMUHKU U 6 onpedenennvle Momenmol mamua. Kpumepuem nadexcnocmu cyxcam
GeuUUUHbl OOCIMOBEPHOCIU PAZIUYUL CPEOHUX 3HAYEHUL NAPAMEmpos, 3ape2Ucmpupo6anHblX
6 COCMOSHUU OMHOCUMENLHO20 NOKOsL 00 PAMUHOYHOU HASPY3KU, NOCIE ee OKOHUAHUA U NOCIe
Kaxico020 CRedyloueco uMepeHus 60 68pemMs COPesHO8AMENbHOU Ha2pysku. JJunamuyeckuil
Xapaxkmep adanmayuu azpecCugHOCm USPOKo8 K COPEGHOBAMENbHOU HA2PY3Ke PACKPbIEACCSL 60
83AUMOCEA3U C KOIDPUYUeHmom ueposoil azpeccuut. AHaNU3 8bIAGIEHHbIX 0OWUX 3AKOHOMEPHOCMEN
6 OUHAMUKE DMUX NAPAMEMPO8 NO380AAEI OOHAPYHCUMb PAZIUYUSL NPU PACCMOMPEHUU KOMAHOHIX
U UHOUBUOYANLHBIX 3HAYEHUU. DMO 06CMOAMENbCMBO CEUOCINENbCINEYEM 0 PA3YMHOCTIU NPUMEHEHUS.
NOKA3AMEINsL A2PecCUSHOCIU C YEbio NOAYVUEHUsL ONEPAMUBHOL UHMOPMAYUL O NCUXOPDUIUOIOLUUECKOM
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at rest before the match, after a pre-game warm-up and at certain moments of the match. Reliability
criteria are values of reliability of differences of average values of parameters recorded in the state of
relative rest before the warm-up load, after its completion and after each next measurement during the
competitive load. The dynamic nature of adapting the aggressiveness of players to a competitive load is
revealed in conjunction with the coefficient of game aggression. The analysis of the identified general
patterns in the dynamics of these parameters allows to detect differences when considering command
and individual values. This fact indicates that it is reasonable to use the indicator of aggressiveness in
order to obtain operational information about the psychophysiological state of players in conditions of
competitive load, taking into account individual values. The data obtained as a result of the conducted
study on the dynamics of aggressiveness indicators at separate intervals of the match time show the
prospects for using the aggressiveness parameter in the system of operational pedagogical control.

Keywords: aggressiveness, psychophysiological state, athletes in game sports, competitive activity,
vibraimage.

BBepgeHune

CocTosiHMEe arpecCUBHOCTH KaK ONEPAaTUBHOE COCTOSHUE M3MEHSETCS MOA BO3-
JEHCTBUEM HArpy3kH B THUIIOBBIX UTPOBBIX CHUTYalMsX, OTIWYAIOMIMXCS Pa3IUYHOMN
MICUX0(U3NIECKON U TICMX03MOIIMOHANBHOM HanpshbkeHHOCThIo (JIyTkoBa 1 nip., 2019;
MunkuH, Huxonaenko, 2008). B posi 0cHOBHOTO MepHiia COCTOSIHHSI arpeCCUBHOCTH
CIIOPTCMEHOB B IPOLIECCE COPEBHOBATEIbHOM AEATEILHOCTH HCIIOIb30BAINCH ITapaMe-
TPBI BUOPOU300paskeHHsI, KOTOPBIE 3apEKOMEHIOBAJIM Ce0s B MPEABIAYIINX HUCCIeI0-
BaHMSIX KaK KpUTEpUil HafexxHOCTH. KpuTepueM Hae>)KHOCTH B HaIlIEM CIIydae CIIy)KaT
BEJIMYMHBI JOCTOBEPHOCTHU PA3JIMYMI CPpEeIHUX 3HAUEHUI MapamMeTpoB, 3aperucTpUpo-
BaHHBIX B COCTOSSHUM OTHOCHTEJIBHOTO IOKOS 0 Pa3MHUHOYHOHN Harpysku, Iocje ee
OKOHYaHMS 1 MOCNIE KaKIO0T0 CIEAYIOIIEro N3MEpEH s BO BpeMsl COpEBHOBATEIbHON Ha-
rpy3ku. s pemenus 3a1auy UCCIeA0BaHus ObLIN BEIOPaHbI HTPOKH, Ha TOJIE0 KOTOPBIX
BbINIa1aeT HAaNOOJIbIIAsl YACTh COPEBHOBATENBEHOM Harpy3Kku. COCTOSIHUE arpecCUBHOCTH
UI'POKOB U3MEHSIETCs [10]] BO3AEHCTBHEM (DAKTOPOB TPEHUPOBOYHON M COPEBHOBATEIIb-
HOM cpeapl. OTCIO1a BAKHO YCTAaHOBUTH (DAKT CYIIECTBOBAHUS PAa3IMUUi MEXIYy MPO-
CTBIM TPEHHPOBOYHBIM BO3ZICHCTBHEM B BHE TIPEABITPOBO PA3MHUHKH U TEM, KaK BEIYT
ce0s1 oKa3aTeM arpeCCUBHOCTH B OTAEIbHBIC OTPE3KH MaT4a. YUeT CPOYHBIX PeaKkLUi
OpraHu3Ma Ka)XI0T0 UTPOKa Ha Ty WIIM UHYIO Harpy3Ky HEOOXOAMM JIJIs BBISIBIICHUS €TI0
WHAWBUIYAIbHBIX OCOOCHHOCTEH U, YTO HE MEHEE Ba)KHO, ONEPATUBHON KOPPEKIUH
COCTOSIHHS arpeCCUBHOCTH B YCIIOBHAX COPEBHOBAHUSI.

B cBsA3M ¢ 3TUM 1LIeNbI0 HACTOAIIETO UCCIIENOBaHMS ABISETCS ONpEACICHUE qUHA-
MUKH ITOKa3aTeell arpeCCUBHOCTH U UX BIMSHUE HA KOOQQHUIIMEHT HTPOBOH arpeccuu
CIIOPTCMEHOB MI'POBBIX BUAOB CIIOPTa B XOJI€ COPEBHOBATEIbHOH IESTEIBHOCTH.

MeToauka u opraHusauus uccnegoBaHus

B kausectBe meroma uccrnenoBanus [IOC cropTCMEHOB HTPOKOB HCIOIB30Ba-
Jach TEXHOJOTHS BHOpon3oOpaxenus ¢ nmporpammoit VibraMed10 (Munkun, 2020;
VibraMed, 2017) ¢ HacTpoiikamu 110 ymoadanuto. OObEKTOM HCCIeIOBaHUS SBIISUIACH
UTPOKH BBICOKOW KBanu(pukamuu (KaHIWAATHI B MacTepa CIopTa M MacTepa CropTa)
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ranabonsHOrO Kityda « Yausepcuret Jlecradgra — HeBa-2» B konmuecTse 14 denoBex.
HccnenoBanue mpoBoaAMIIOCH HA OCHOBE TaHHBIX, MoMy4YeHHbIX Ha [lepBencTBe Poccun
no rana0ony — Beiciias aura B nepuon ce3ona 2018-2019 rr.

PesynbTaThl UcCriefoBaHUs U UX 06CyXXaeHue

[TponsBoaMIIOCH TECTUPOBAHUE UTPOKOB MOCTIE PA3MHUHKH € JTATBHEHIIUM COIIOCTAaB-
JICHUEM TIOJTyYCHHBIX IAaHHBIX C HCXOTHBIMU YPOBHsAMHE (Tabauua 1). 3atem mokazarenn
arpeccUBHOCTHU MOCJE€ PA3MUHKU COIMOCTABISUIMCH C €r0 BEJMYMHAMHM B HaYaJIbHOU
CTaJuy UTPHI U B JalbHEWIEM 1o ee Xoay. CpaBHUTENbHBIM aHAIN3 UCXOIHBIX I1O-
KazaTesnel arpecCUBHOCTH C MOCIEPa3MUHOYHBIMH CBHIETEIBCTBYET O TOM, YTO 3TH
MOKa3aTeNId UMEIOT Pa3Hble IPONOPILHUH POCTA y KaXKAOTO OTJEIBHOIO CIIOPTCMEHA.

Tabnuuya 1
[MokasaTenun arpeccUBHOCTU OTAENbHbIX UTPOKOB B TeueHne maTya (%)
M+S (%)
Ne KA
B McxoaHbin MNocne 1 nameperve | 2 usmepeHue | 3 nsmepeHue (ycn. eq.)
YPOBEHb pasMUHKN B Urpe B Urpe B urpe
1 38,04+9,83 46,82+8,86 49,20+9,32 62,0816,25 63,54+7,71 0,73
2 | 38,99+15,75 | 43,24+10,75 | 45,25+11,29 | 58,95+14,73 | 54,34+12,81 0,59
3 31,85+5,91 42,74+5,60 58,32+4,93 28,68+4,26 52,0048,87 0,53

MpumevaHne: M — cpegHee 3HadeHMe NnapameTpa 3a 3agaHHbli Nepuos BpemeHun; S — cpegHekBagpatny-
Hoe OTKNoHeHue napameTpa; KMA — koadduumneHT UrpoBom arpeccum.

B cpennectaTucTHYeCKOM 3HAYEHWH pPa3MHHKA MEpe] MaTdeM IOBBIIIAET IOo-
Kazarenu arpeccuBHOCTH Ha 20%-25%. Kak nmokaszanu nanpHeWIue uccicqoBaHusl,
YCTaHOBJICHHAS] CPEIHSAS BETMYMHA POCTa arpECCHBHOCTH B MPOIECCE MPEABITPOBON
Pa3sMUHKH MOXKET ObITh IPU3HAHA IPaKTUIECKH ONTUManbHOH. [loaTBepkaeHneM Tomy
SIBIITIOTCS TTapaMeTpsl urpoka Ne 2, KOTOpBIN B TEYEHHE PAa3MHUHOYHOMN 9acTH HE CMOT
B JIOJDKHOM Mepe HOATrOTOBUTH CBOM OPraHU3M K Hayally Marda, O 4YeM yOeIUTEIbHO
TOBOPSIT PA3IMYHSI HCXOTHOTO YPOBHS arpeccuBHOCTH — 38,99+15,75% u pa3mMuHOYHO-
ro — 43,24+10,75%. IIporieHTHOE COOTHOIIEHHUE B PA3NUYMAX YKAa3aHHBIX TaPAMETPOB
(10,9%) roBopuT 00 OTKPOBEHHO HEAOCTATOYHOI HArpy3Ke, KOTOPYIO MOTyYHIT JaHHBII
CHOPTCMEH B pa3MuHKe. M rmaBHBIM OTpakeHHeM NOA00HOH HeOCTaTOYHOCTH SIBUIAChH
0003HAYMBIIASICSI HEBBICOKAS BEJIMUMHA arpPECCMBHOCTY B CAMOM Havajie MaTda, KOTopas
B JJAJIGHEHIIIEM HE MTO3BOJIMIA €EMY NIPOJEMOHCTPUPOBATh MPUCYIUI MOAEIBHBIN YPO-
BeHb Kod(duimenTa urpoBoii arpeccuut B Matde. [IpakTidaeckuii HHTEpec MpeACTaBIsIeT
JMHAMHKA OIIEPaTUBHOI'O COCTOSIHUS UTPOKOB. B mepByro ouepens OpocaroTcs B Ii1a3a
pasiauuus nokasaTesneil cpasy nocie pa3MUHKH.

Tak, ecan urpokam Ne 1 u Ne 3 mepmon BpabGaThIBaHUS ITO3BOJIHI BKITIOUUTHCS
B COPEBHOBATEJbHYIO 0OpHOY € MEPBBIX MUHYT, TO UTPOKY No 2 MOHagO0MIOCh ele
JIOTIOJTHUTENIFHOE BpEMs Ha aJalTalliIo, HO YK€ HEMOCPEICTBEHHO B X0o¢e MaT4da. Mrpok
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Ne 3 ucnpIThIBaN IPOOJIEMBI B CEPEIUHE BCTPEUH, TaK KaK MOKAa3aTellb €r0 arpecCuB-
HOCTH yTaj 0 KpUTHYECKH HU3KOW BenmuanHbI (28,68+4,26%). B momobHOM cocTostHuN
CHOPTCMEH He CIOCOOEH Mpoa0nKaTh A3()(HEKTUBHO BBHIIOIHATH TAKTUKO-TEXHUUYECKUE
JEHCTBYS Ha IIOIIAJKE, EMy CPOYHO TpeOyeTcs may3a OTAbIXxa JJI BOCCTaHOBJICHHUS
COOTBETCTBYIOIIETO YPOBHS KOHAUIIMHU. Kak mpaBuio, B 3TOM city4ae HeoOXOoauma 3a-
MEHa UTPOKa, WIIK OH CaM B TPOIIECCE MaT4a HaXOIUT BO3MOXKHOCTD JIJIsl BOCCTaHOBJIE-
Husl. OIHAKO, UMETh BO3MOXXHOCTh HAWTH Tay3y JJIsl BOCCTAHOBJICHUS KOHIUIIUU — 3TO
CHOCOOHOCTD, MPUCYIIAs TOJBKO CIIOPTCMEHAM SKCTpa-Kiacca. Mrpoku MoJio1e)KHOTO
COCTaBa IMOKa TaKOTO OMBITA HE UMEIOT, B PE3yJIbTaTe Yero HabI0Jal0TCs MOT00HbIE
«3amnajeHus» MCUXO0(PU3UOIOTHISCKOTO COCTOSIHUA. B oTiiMune oT 00Cy)aaeMoro
cropTcMeHa urpok Ne 1 mpoBen MaT4 Ha CTaOMIIBHO BRICOKOM YPOBHE arpecCHBHO-
CTH, JI0O CAMOT'0 OKOHYAHHUS MaTua ero MOOMJIU3alMOHHAs TOTOBHOCTh HE BBI3bIBAJIa
comaeHni. [IpoBojis anHanoruio ¢ Ko3pHUIIUEHTOM HTPOBOH arpecCuy, TOKa3aHHBIM
HCIBITYEMBbIMHU TI0 OKOHYaHUHM MaT4a, CJIeyeT OTMETHTD, YTO TOJIBKO Y Urpoka Ne 1 oH
MTOJTHOCTBHIO COOTBETCTBOBAII €70 MOJIEIIFHOMY 3HAYEHHIO, Y IBYX APYTHX CIIOPTCMEHOB
pa3nuuus He ObLUTH CYIIECTBEHHBIMH, HO JOCTUTHYTHIC BEIMYMHBI OKa3aJIMCh HECKOIBKO
HWXKE, YeM HX JIydIine Kod(pUITHESHTHI.

B aT0li CBsI3M BO3HUKAET MOTPEOHOCTH 00JIe€ BHUMATEILHOTO N3YYCHUS TUHAMUKI
COCTOSIHHS arpeccuBHOCTH Urpoka Ne 1, y koToporo 3apMKCHpOBaHa TOCTATOYHO BBI-
CoOKasl CTaOUILHOCTh B TEUEHUE BCETO MaTya. 3a/1auyeii OepaTuBHOTO KOHTPOJIS B KOH-
KPETHOM cITydae SIBIISUIOCH YCTAHOBJIEHHE PA3lIMYMiA B ITOKA3aTeNsIX arpeCCHBHOCTH
B aKTUBHOW U MTACCUBHOM (pa3e urpkl. B Tabnuile 2 nokazaHbl pe3ysbTaThl IPOBEJICHHOTO
o0ciIeT0OBaHNS NCIIBITYEMOTO UTPOKA.

B nepBoit yactu urpel oHU COOTHOCATCA Kak 57,19% — 42,54%, 4TO MOXKET CBU-
JETEILCTBOBATh 00 YMEPEHHOM NCUXO(PU3UOJOTHUESCKON HANPSKEHHOCTH OpraHn3Ma
CIOpPTCMEHA.

Tabnuuya 2
lMokasaTenu arpeccnBHOCTM Urpoka B aKTMBHOM U naccmBHoM dasax urpbl (%)
Vi cMin cMax PedepeHcHble
Ne nsmeperus M S (S/M) MCMbITYyeMOoro MCMbITYyeMOro 3Ha4yeHuns

1-e nsmepexve | 42,54 8,84 20,78 16,97 57,19
2-e namepenue | 62,46 | 9,32 14,92 48,83 82,45

20,00-50,00
3-e nsmepenne | 55,70 7,28 13,08 39,17 66,12
4-e nsmepenve | 37,42 | 6,97 18,64 15,71 46,44

MpumeyaHne: M — cpegHee 3HayeHWe nNapamMeTpa 3a 3afaHHbI Mepuoa BpeMeHu; S — cpefHekBagpa-
TUYHOE OTKMOHeHue napameTpa; Vi — BapuabenbHOCTb M3MEHeHWU napameTpa; pedepeHCHbIe 3Hade-
HWUSl — AManasoH CpefHUX 3HaYeHWin napameTpa Ans HOpMarnbHOro COCTOSIHWUSA YernoBeka; nokasarteny cMin
1 cMax — MUHUMarnbHOE 1 MaKCMMarbHOE 3Ha4YeHNe NapameTpa y UCTbITYEMOrO.

[Tokazarens arpecCHBHOCTH CITIOPTCMEHA XapaKTepU3yeTCs He CTOJh CYIIeCTBEH-
HBIMH €T'0 Pa3jNuusIMU MEXKIY aKTUBHOW M MAcCUBHOU (pazamu moeaunka (14,65%).
OpmHako, COOTHOIICHUS 3HAYCHWH arpeCCUBHOCTH MPHOOPETAIOT MHON BHI TIO MEpe
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BXOXKJCHUS UTPOKA B COPEBHOBATENBHBIN Ipolecc (2-e u3mepenue, Tadbiauua 2). B xon-
I[OBKE TIEPBOM TTOJIOBUHBI UTPBI PA3INIHs CTAHOBSTCS 00Jiee CYIIECTBEHHBIMU H BbI-
TISIAT CIEeIYOIUM 00pa3oM: cpenHee 3HadeHne 62,46% — max 82,45%, a pa3Huna
B BenmmauHAaxX cocTaBisieT 19,99%. I1o Bceit BUAMMOCTH, B KOHITOBKE IIEPBO TOJIOBUHEI
MaT4a MHTEHCUBHOCTb HArPY3KU BO3POCIIA, YBEITMYHIIOCH KOINYECTBO €AMHOOOPCTB, YTO
€CTECTBEHHBIM 00Pa30M OTPA3UIIOCh HA TUHAMUKE arpecCUBHOCTH (puc. 1). YBenuueHue
CpeHero 3HaYeHHs 4acToThl BuOpanuii (Mf) u ero cranmaptHoro otkioneHus (S) 3a
MUHYTY U3MEPEHHsI CBUIIETEIbCTBYET, YTO BO3pACTaIOIIee HANPsHKEHUE UTPHI BBEI3BAIIO
OTBETHYIO peakiuio y cnoprcMeHa. OJJHOTOHHBIM I[BETOM MPECTABIEHO pacIpeiene-
HHUE 4acTOTHl BHOpPAIUil ¢ BBISBICHHEM MaKCHMAJIBHOTO KonndecTBa orcueroB (Mf)
Y €r0 CTaHJapTHOE OTKIIOHEHHE (S) 32 MHHYTY U3MEPEHHS, KOTOPBIE SBIISAIOTCS OCHOBOM
pacuera mapaMeTpa arpecCCHBHOCTH B TEXHOJIOTUH BUOpon3oOpaxkeHus (puc. 1a). B paz-
HOIIBETHOM Buje (pHc. 10) mpencTaBiIeHbl pe3yiabTaThl H3MEPEHUS ITHX MTOKa3aTeNel
3a mepBbie 30 cekynn (H1) u Bropsie 30 cexynn (H2) MunyTHOTO H3MepeHusl.

a) 6)
YacToTHaA ructorpamma YactoTHaAa ructorpamma
mi | 2127 [ s ] 1015 M| 20218 | s | o095/108

H1
I I II

H2

ONUL ANV T AL MmMONIT NN WOVIT o ONWULANDODOFTAONDNONTNO O A

ONWMWOWMOMULVLOAOAEAITNONWLOWOMUWL O O NWMNOMUOVUAEAITITNONNMNOMmMUO A

coocoddddNNaAN NN << F Coocodddda NN MmN < < <
Puc. 1. [JuHamuka agpeccusHoCmu ugpoKa 8 KoHUe rnepsol rosio8uHb!I Mam4a,

eblpaXkeHHasl 8 YacmomHom pacrnpedeneHuu subpayud.

Crenyer OTMETUTh, YTO JOCTUTHYTHI UTPOKOM IOKa3aTelb COOTBETCTBYET OUCHb
BBICOKOMY YPOBHIO arpeCCUBHOCTH. B 3TO BpeMs Ha IUIOIIAAKE CKJIAbIBATIACh CUTYaLlHs,
KOTOpasi B IOJTHOM Mepe MOXKET OBITh OTHECEHA K CHTYAIlMH, Ha3bIBAaeMOW B HAIIIEM HC-
ClIeJOBAHUHU YKCTPEMAIIbHOM, peaKIys OpraHi3Ma CIIOPTCMEHA Ha OKPY KaroLIyro 00cTa-
HOBKY BO BCEX OTHOIICHHMSX SIBJISIETCS aJJeKBaTHOW. B Hauasie BTOpoii MMOJIOBMHBI MaT4a
MOKa3aTellb arpeCCUBHOCTH HaXOJHUJICS HAa YPOBHE BBIIIE CpelHero (3-e u3MepeHue,
Tabnuua 2). B naHHOM M3MepeHun noKa3aTesb cpefHero 3Hadenust — 55,70%, a max —
66,12%. Pa3znuumne Mexay HUMU HE HOCHUT CYLIECTBEHHOI'O XapaKTepa U COCTaBISAET
10,42%. MoxHO cka3aTb, HOBTOPSETCS KApTHHA, KOTOpas HaOII0a1ach B CaMOM Hayase
UTPBI, 32 UCKIIOYEHUEM UyTh 00JI€€ BHICOKOTO ITOKA3aTellsl arpeCCUBHOCTH.

CHIKeHne mapaMeTpa arpecCHBHOCTH B HadaJie BTOPOTO TaiiMa CBA3aHO C PAIOM
MPUYHH, KOTOPbIE MOTYT OBITh OOBSCHEHBI C IO3ULUHN PAa3BUTHS OCHOBHBIX COOBITHI
Marya.
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WHTeHcHBHO NpoBeIeHHAs KOHIIOBKA MEPBOi TOJIOBUHBI UT'PbI TO3BOJINIIA KOMAaH/E
MOJYYUTh HEKOTOPOE TIPEUMYIIECTBO B CUETE, U CIIOPTCMEHBI, BEIXOIS HA MPOIOJKEHUE
MaTya, MOJYYHIU TAKTHIECKYI0 YCTaHOBKY CBHITPAaTh CTPOTO IO MO3ULIKHU 0e3 JTHIITHUX
HapyUIeHUH TpaBuil. DTHM, Ha HAI B3IJISI, MOXKET OBITh HCTOJIKOBAHO TAKOE OCTOPOXK-
HOE TOBEJICHNE UTPOKA C TOYKU 3PEHHUSI €T0 arpeCCUBHOCTH.

[MonTBepk/IeHHEM BBIIIE CKA3aHHOTO SIBJISIETCS AajbHEHIIas TUHAMUKA arpeccuB-
HOCTH UCHBITYEMOTO 110 X0y MaT4ya B €ro OKOHYaHWU (4-e u3MepeHue, Tabmumna 2).
CpenHee 3Ha4YEHUE TOKA3aTeNs B 9TOM UTPOBOM HHTEpBasie coctaBmi 37,42%, a Makcu-
ManbHOE 3HaueHne — 46,44%. JlnanazoH pa3nuyuil HCCIEAyEMBIX MOKa3aTeNIel TaKkxKe
oKa3aJicsi MUHUMabHEIM — 9,02%.

Taxoit X0 cOOBITHII HA (QUHMINE UTPHI OTHOCUTCS K KATETOPUU OJarompUsTHBIX,
KOTJ]a OTCYTCTBYET Upe3MepHOE HaMpPsIKEHHE, TpeOyIollee OT CIIOpTCMeHa JIeHCcTBUi
Ha TIpefieie CBOMX BO3MOXKHOCTEH. BenmnuiHbl 0003HAYEHHBIX MTOKA3aTeNlel arpeccuB-
HOCTH CIIOPTCMEHA B (MHAIIEHOM OTpE3Ke BPEeMEHH MaT4a yKa3bBaloT, BO-IIEPBBIX, Ha
CHIDKEHHE UTPOBOI HArpy3KH BCIIEACTBHE YK€ JOCTUTHYTOTO MIPEUMYIIIECTBA B CUETE
1, BO-BTOPBIX, YTO OYEBHUIHO, HAKOMUBLICHCS YCTaIOCTBIO.

JnHaMuueckuil xapakTep ajanTaiuy arpeCCUBHOCTH UTPOKOB K COPEBHOBATEIbHON
Harpy3Ke pacKkpbIBaeTcsi BO B3aUMOCBSI3H C KOI(PUIIMEHTOM HIPOBOH arpeccuu. AHaIH3
BBISIBIIEHHBIX OOIIMX 3aKOHOMEPHOCTEH B TMHAMHUKE STHX ITapaMeTPOB MO3BOIISET 0O0HA-
PYKUTh Pa3inyusi MPU PACCMOTPEHUU KOMAaH/IHbBIX ¥ UHAWBUIYAIbHBIX 3HAYCHUH. DTO
00CTOATENHCTBO CBUIETEIHCTBYET O PAa3yMHOCTH MIPUMEHEHUS ITOKA3aTENs arpecCcuB-
HOCTH C LIEJBIO TIOJTyYeHHs ONlepaTUBHON HH(POPMALIUK O ICUXO(U3UOIOTHIECKOM CO-
CTOSTHHY MTPOKOB B YCIJIOBUSX COPEBHOBATENFHOM HATPY3KU C yIETOM MHINBH/TY ATbHBIX
BenmuuH. [leproauyeckas v cpodHasi AMArHOCTUKA COCTOSTHUS arPECCUBHOCTH KaXKJJOT'0
OTJIEIIEHOTO CIIOPTCMEHA OyIeT CIIoCOOCTBOBATE C OJTHOM CTOPOHBI O0JIEe TOYHOMY TIPO-
THO3UPOBAHUIO UTPOBOM arpeccuu, a ¢ IPyrou, MosBIsAeTCs BO3SMOKHOCTh OKa3bIBATh
BeChMa CYIIECTBECHHOE BIUSHHE HA KAYECTBO arpeCCHBHBIX MPOSBICHUI C TIOMOIIBIO
3apaHee MOATOTOBICHHBIX KOPPEKTUPYIOIINUX BO3ICHCTBHUIA.

3aknioueHue

[Tomy4yennsle B pe3yibTaTe MPOBENEHHOTO HCCIEAOBAHHS JaHHBIE O AMHAMUKE
MOKAa3aTeJIe arpeCCUBHOCTH B OTJEIHHBIC MHTEPBAIbl BPEMEHH MaT4ya MOKAa3hIBAIOT
MEepPCIEeKTHBHl NMPUMEHEHHs TIapaMeTpa arpecCUBHOCTH B CHUCTEME OIMEPaTHBHOTO
MeJarOTHYECKOTO KOHTPOIS. ATPECCUBHOCTh KaK MHTETPAIbHBIN MOKA3aTeNlb IICUXO0-
(hPM3HOTOTHYECKOTO COCTOSHUS CIIOPTCMEHOB MUTPOBHUKOB IIETIECOO0OPA3HO CBS3BIBATH
C MOJICIBHBIMY 3HAYCHUSAMU KO3 (PHUIIMEHTA UTPOBOM arpeCCHH B COPEBHOBATEIIEHOM
nepuoze. Pemenne 3Toro Bompoca JeXHT B TUNIOCKOCTH JallbHEHIINX e1e OoJee Tiry-
OOKHX M TIIATEJIBHBIX MCCIEIOBAHUH, TPEOYIOIUX HAKOIUICHUS HOBBIX MaTepUAJIOB,
XapaKTepU3yIOIINX JMHAMUAKY arpeCCHBHOCTH KaK CPOYHYIO PEaKIIHIO OpraHm3Ma Ha
WUTPOBYIO COPEBHOBATEIIBHYIO HATPY3KY.

B 3T0i1 cBs3M MCHONB30BaHME B KAa4eCTBE METOJA OMEPATUBHOTO IeJarormde-
CKOTO KOHTPOJIS TEXHOJOTUU BHOPOU300pakeHHsI MPECTABISAETCS MHOTOOOCIIAI0-
muM. [lapamerp arpeccHBHOCTH, ¢ IOMOIIBIO KOTOPOTO MOXHO TOJy4YaTh CPOYHYIO
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I/IH(i)OpMaLII/IIO O pCaKluu OpraHM3Ma Ha BCC BHJbI HArpy3ok (TpeHHpOBO‘lHyIO, CO-
PEBHOBATCIIbHYIO, IICUXOOMOIIMOHAJIBHYTO U T. ,II.), 1 TEM CaMbIM IpPEAYyTaJbIBaTh arpec-
CHUBHBIC HAMCPCHHUA UT'PDOKOB, B ITOJIHOH MCpPEC OTBCUACT Tp€6OBaHI/I$IM HaaACKHOCTH,
06’beKTI/IBHOCTI/I, I/IH(bOpMaTI/IBHOCTI/I, NMPEABABIACMBIM IMIEAATOTUYCCKHUM KOHTPOJIEM
K HOZ[OGHOI‘O poda MmoKa3aTeiiaM.
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Annomavusn: Ilpusedenvl pe3yromamsl UCCIeO08AHUSA BAPUAOETLHOCMU NOBEOEHUECKUX
napamempos UsMEepeHHoU adanmueHol ncuxoguszuonrocuveckoll npoepammon MI-Sins epynnol u3
24 6b1COKOKBANUPUYUPOBAHHBIX CNOPMCMEHO8 NO CMEHO060U cmpenvbe. Onpedenerul 3a8UcUMocmu
8apuadenbHOCMU PAIUYHBIX 2PYNI NOBEOCHYECKUX NAPAMEMPO8 OM YPOGHS CHOPMUBHOU K8ANUPUKAYUU.
Yemanoenena npsamvas sagucumocms medtcoy apuabenbHOCmvl0 N08eOEHUECKUX NAPAMEMPO8 U yPOGHEM
CHOpPMUGHOT KeanupuKayuy cnopmemeHos no cmenoogoll cmpenvoe. IIpednosceno uchoib3osams
noxyuennvle pesyrvmamol u npoepammy MI-Sins 0ns MOHUmMopuHea OUHAMUKU NCUXOPUIUOTOSUYECKO20
COCMOAHUSA CNOPMCMEH08 8 NPoYecce MPEeHUPOBOUHOU U COPEBHOBAMETLHOU 0eaMeNbHOCHU.

Knwuesvie cnosa: subpouzobpadsicenue, cmendosas cmpeivda, 8blCOKOKEATUDUYUPOBAHHbIE
cnopmcmensl, 8apuabenrbHoCcmy, nosedenyeckue napamempel.

Psychophysiological Response for Athletes of
the Highest Qualification with a Specialization
in Trap/Skit Shooting

Inna S. Sturchak', Tamara F. Abramova?

TFSBEI HE Moscow University of Psychology and Education,
Moscow, Russia,
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2FGBU FSC VNIIFK Moscow, Russia

Abstract: The results of behavioral parameters variability study by the adaptive psycho-
physiological program MI-Sins for the group of 24 highly qualified athletes of the skit and trap
shooting specialization are presented. Dependences of the variability for different groups of behavioral
parameters on the level of sports qualification were determined. Direct relationship has been
established between the variability of behavioral parameters and the level of sports qualification of
athletes of the skit and trap shooting specialization. It is proposed to use the obtained results and
the MI-Sins program for the periodic monitoring of athletes and the preparation of reserves in the
training and competitive process.

Keywords: vibraimage, highly skilled athletes, variability, behavioral parameters, trap shooting,
skit shooting.
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BBepgeHune

Crpenbba, Kak CI0KHOKOOPAMHAIIMOHHBIM TEXHUYECKUM BUJ] CIIOPTa MPEAbSBIA-
eT crneurduyeckue TpeOOBaHMs K MCUXO(PHU3NIECKHM CIIOCOOHOCTAM CIOPTCMEHa.
VYCHenHocTh B CTPENKOBBIX BUIaX CIIOPTa B OOJIBIION Mepe 3aBUCHT OT JCITEIbHOCTH
LEHTPaJbHOW HEPBHOW CHUCTEMBI, TPeOYET Pa3BUTHUSI ONPEACIICHHBIX NCUXUYECKUX
KauecTB — YMEHUSI KOHIIECHTPUPOBATh BHUMaHUE, TOHKOH CEHCOMOTOPHON KOOPIH-
HaIlM¥, TOYHOTO aHajh3a CBOMX OIIYIIEHUH, OBICTPON KOPPEKTUPOBKHU NEHCTBUI
W YCTOHYHMBOCTH BCEX THX MPOILIECCOB B AKCTPEMAIbHBIX YCIOBUSX COPCBHOBaHUM,
a Takke yMeHHUs (popMHpPOBaTH MPUOPUTET MO3UTUBHOTO MblmiaeHus (HaropHos,
Capaiikun, 2017).

B aT01i CBS3M CIOPTUBHOMY OTOOPY, KOTOPBIH HMEET HEKOTOPhIE aHAJIIOTUH C T10-
3UIHSMH €CTECTBEHHOTO 0TOOpa Teopuu 3Bomtouuu Y. dapeuna (Darwin, 1872),
CBOMCTBEHHO ONUPATHCS Ha OMOJIOIMYECKYIO M IICUXOJOTHYECKYI0 M3MEHUYUBOCTD
OpraHM3ma 4ejoBeKa. AHAIN3 CIOPTUBHON MPAKTUKU TIOKA3bIBAET, YTO B HACTOSIIECE
BpeMsI CIIOPTUBHBIM OTOOP M MPOTHO3UPOBAHUE YCHEIIHOCTH BBICTYIUIEHUH CIIOPT-
CMEHOB ellle HeAOCTAaTOYHO 3(PPEeKTUBHBI, 0COOEHHO B OJUMIUIICKOM BHUAE CIIOP-
Ta — cTeHnoBoi crpensoe (Causer et al., 2010; Russell, 1999; Prapavessis, Grove,
1991). Texnonorus Bubpouszodpaxenus: (Munkun, 2007; 2020) mo3BoseT U3MEPSTH
NCUXO0(HU3NO0JIOTMYECKYI0 U3MEHYUBOCTh YEJIOBEKA M IMHAMUKY IOBEIEHUYECKUX
XapaKTEpUCTUK MPHU MPEIbsABICHUN BHEIIHUX cTUMYINOB. [locnennue pa3paboTku
B TEXHOJIO'MH BHOpOM300pakeHHs OBLIM HaIlpaBI€Hbl HA MOBBILICHHE TOYHOCTH
ompeaesieHUs] H3MEHEHHH MCUXO0(QHU3UOTOTHYECKOTO COCTOSHUS MPH YMEHBLICHUH
BPEMEHU TIpenbsABIcHU cTuMysioB (MunknH, Hukomnaenko, 2017; 2022; MuHKHH,
2021; MunkuH, bnank, 2021), 4To M03BOJIs€T MPOBOAUTH BBICOKOTOYHYIO OLEHKY
J1ana3oHa U3MEHUYUBOCTH NICUXO(PHU3NOIOIHIECKOI0 COCTOSIHUS CIIOPTCMEHOB B X0OJI€
KOPOTKOTO TECTUPOBaHUSI.

Panee mposenennsie nccnenosanus (Hukomaenko, Konocora, 2020; Ctypuak, 2020;
Crypuak, Hukonaenko, 2021; AGpamosa u ap., 2020; JIytkoa u zap., 2021) moBeaeHue-
ckux napamerpoB (I1I1) ciopTcMEeHOB U apaMeTPOB MCUXOPUIHOIOTHIECKOTO COCTO-
SIHUSL CIIOPTCMEHOB UTPOBUKOB B 3aBUCHMOCTH OT UX KBaJH(PHUKALNU HE 3aTparuBain
JMHAMUAKY U3MEHEHUsI COCTOSIHUSI M BapuaOeNbHOCTh MOBEIEHYECKHX apaMeTpOB.
Kpome Toro, cioxHO 0XXHIaTh, YTO I CIIOPTCMEHOB UTPOBUKOB M CIIOPTCMEHOB
WHAMBUAYATbHBIX BUJIOB CIOpTa OYAyT HaONIONaThCA OJNHM3KHAE 3aKOHOMEPHOCTH
B U3MEHEHUH MOBEJICHUYECKUX TapaMeTPOB.

enpto manHoOW pabOTHI SABISETCS ONMpenesieHne YPOBHS M BapHaOeIbHOCTH MPO-
¢buns moBeeHYECKUX MapaMeTPOB CHOPTCMEHOB, CIIEUATM3UPYIOIINXCSA B CTEHIOBOM
cTpenn0e.

MeToabl n opraHn3auunsa nccrnegoBaHunsA

B nccnenoBanny npuHAMANK ydactie 24 BRICOKOKBATH(UIIMPOBAHHBIX CHIOPTCMEHA,
CHETMaTN3UPYIONINXCS B CTEHI0BOM cTpenboe (12 sxeHmmH u 12 My>X4HH), ¢ KBAJIH-
¢uxanmeit KMC (7 yen.), MC (13 uen.), MCMK (4 gen.).
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Jns uccnepoBaHusl CIOPTCMEHOB HCIOJIB30BAJIOCh MPOrpaMMHOE obecrieueHne
MI-Sins (MunkuH, Hukomaenko, 2022) Ha 6a3e TEXHOJIOTHH BHUOPOM300paKeHUS
(Munkun, 2007; 2020). B nporpamme MI-Sins (Munkun, Hukonaenko, 2022) wuc-
MOJIb30BaH MOJXOJ| aJIallTUBHOTO TCHXO(H3NUOIOTHIECKOTO TECTHPOBAHHMSI, paHee
npumensiemblid B [10 VibraNLP (Huxonaenko, 2020, 2021; Munkun, HukomnaeHko,
2020). CtpykTypa OmpOoCHUKA BKIIIOYaeT 288 BOMPOCOB 1 288 BU3YyaIbHBIX CTUMYJIOB.
Bo Bpems TecTHpoBaHUsA COPTCMEHAM MPENbABIAIOCH 48 U3 288 MHAUBUYATbHBIX
BOTIPOCOB-CTHMYJIOB (TIEpeYeHb BOIIPOCOB OIPEEIAETCsS 10 UTOTaM IPEABAPUTEIHEHOTO
TECTUPOBAHMs), Ha KOTOphIe HeoOxoaumo oTBeTuTh [a/Her. O0uiee Bpems nmpoBeneHus
tectupoBaHus — 250 cexyna. Craructuyeckas 00padOTKa MOyYSHHBIX TaHHBIX TPO-
Boamnach 110 VibraStat komnanuu Dncuc (Cankr-IlerepOypr) Ha ocHOBE 00pabOTKH
¢aiutor M (Munkus, 2020). [Ipumep u3MeHEHUS ICUXOPUIUOTOTHUSCKOTO COCTOSHUS
3a BpeMs TECTUPOBAHUS NPUBEEH Ha PUCYHKE 1.
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Puc. 1. MismeHeHue ncuxoghusuonoauyeckozo cocmosiHus (M®C) cnopmemeHa
npu npogedeHuUU mecmuposaHusi npozpammoti MI_Sins

Kak BuznHO U3 pucyHka 1, B mporecce TeCTUpOBaHUS B OOJNBIIMHCTBE Peakuuid Ha
CTHMYJIBI IPOUCXOANUT CHHXPOHH3AIMS MakcuMyMa uiin MuHuMyMa [1OC ¢ MomeHTOM
MPEObsBICHUS CTUMYJIA, OTMEYEHHOTO KPY>KKOM Ha pucyHke 1. IIpu 3ToM BbIpaxkeH-
HOCTb CTHMYJIa JJIsl CIOPTCMEHa MPONOPIUOHAIFHA OTKIOHEHHUIO IICUX0(U3H0I0TnIe-
CKOI1 peaknuu OT HyNeBoro (cpeanero) 3HaueHus (Munkusn, 2020). BapunabeapHOCTh
Ka)XJIOTO TOBEIEHYECKOTO TMapaMeTpa 3aBUCHUT OT Tekymiero yposHs [IDC takum
o0pazom, yTo OoJblIas BapuabenbHOCTh HAOMIOAAETCS Y TEX CIIOPTCMEHOB, KOTOPbIE
Ooyiee aKTHMBHO pearupyroT Ha CTUMYJbI. YacToTa perucTpalnny MoBeIeHYeCKUX Ma-
pametpoB coctaBiseT 10 pa3 B cekyHy, no3ToMy 3a 250 CeKyH]l TECTUPOBAHUS MPO-
rpamma MI-Sins onpenensier 2500 3HaUCHHI KaXIOTO U3 TIOBEICHUSCKUX MAapaMeTPOB
(Munkwn, Hukomaenko, 2021), 9ro mo3BoisgeT 1ocTaToqHo TouHo (MunkuH, 2019)
OTIpe/IeTATh CpeiHee 3HaUeHNe TIOBEICHUECKUX mapameTpoB (M), cpeiHeKBagpaTuyie-
ckoe otkionenue (S) u BapuadbensHOCTh (V=S/M).
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Pe3yn bTaTbl nccnenoBaHusA

PesynpTatel uccienoBaHuil A 3 rpymil CIOPTCMEHOB, Pa3jInYaOLIUXCs 110 CIIOp-
TUBHOU KBaJIM(HUKALIMK: MacTep cropTa MexxayHapoaHoro knacca (MCMK), mactep
criopta (MC), kaaaunat B Mactepa cropra (KMC), nmpencraBieHbl B BUAC CPETHUX
3HAYEHHUI 1 BapuabenbHOCTH MOBEIEHUECKUX TapaMeTpoB Ha pucyHkax 2 u 3. Kpome
TOro AJIsl KaKAOHU IpyINIbl CIIOPTCMEHOB PacCUUTaHA CPEeHsA BapuaOelIbHOCTh BCEX
PacCMOTPEHHBIX TOBEACHYECKUX MApAMETPOB, a TAKXKE, C YI€TOM BBIJEJICHHBIX OJIOKOB,
HO3UTHBHBIX, HETATUBHBIX U (PU3MOJIOTUYECKUX KOMIIOHEHTOB (TabiuIa).

Tabnuuya

CpepaHue pesynbTaThl MamepeHun peakumm (IE) Ha cTMMynbl uccnegoBaHHON
CyMMapHOW BapnabenbHOCT! NOBEAEHYECKUX NapaMeTpoB, 06beaNHEHHbIE B rpynnbl
(no3nTMBHbIE, HEraTMBHbIE, U3MONornyeckme), onpegeneHHsie nporpammon MI-Sins Ha ocHoBe
6ecco3HaTenbHON peakuny rpynmnbl CMOPTCMEHOB Ha NpeabsABNsSeMble CTUMYIbI

CropTusHas BapunabenbHocTb (V%) Cpentee
KBanMMUKaUNS | MoautueHble | HeraTueHble | ®uanonormueckue | Cpepwss | 3Hadewwe MM (M)
1-MCMK 16,1 171 17,9 17,0 39,56
2-MC 15,9 17,3 17,2 16,8 39,58
3-KMC 15,3 17,6 16,7 16,5 39,86
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Puc. 2. CpedHeepyrnnosblie 3Ha4eHUs1 1o8eOeH4YeCcKUX napamempos,
onpedeneHHbIx npoepammoli MI-Sins Ha ocHose becco3HamernsHol peakyuu (IE)
Ha cmumyribl y CIIOPMCMEH08 pasfu4yHoU Keanuguxkayuu,
creyuanusupyrowuxcsi 8 cmeHdosol cmperbbe.

Ob603HayeHus1 criopmugHo2o 38aHusA: vl — macmep criopma mex0yHapodHo2o knacca (MCMK),
v2 — macmep criopma (MC), v3 — kaHOudam e macmepa cropma (KMC).
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Puc. 3. CpedHue 3Ha4eHus1 sapuaberibHOCMu nosedeH4YecKux napamempos, onpedesieHHble
npoepammod MI-Sins Ha ocHose 6ecco3HamernbHoU peakyuu (IE) Ha cmumyribl
y criopmemeHos pasnuyHol keanugukayuu, crieyuanusupyroujuxcsi 8 cmeHdosoll cmpernbbe.

O603Ha4veHusi CMopMmMue8HO20 38aHUs aHasloau4HO PUCYHKY 2.

O6cyxaeHWe NosnyYeHHbIX pe3ynsTaToB

AHanu3 MOJYYCHHBIX M MPEJCTABICHHBIX JaHHBIX CBUACTEILCTBYET, YTO BhIpa-
JKEHHOCTh 0€CCO3HATEIbHON PeaKIMy Ha MPEabIBISIEMbIE CTUMYJIbI Y CIIOPTCMEHOB,
CIEeLUATU3UPYIOLINXCS B CTEHAOBON cTpenb0e, Bapbupyet B npenenax 21,98-79,64%,
MPH STOM HAWOOJIbIIAsT BHIPAKEHHOCTh MPUHAUICKHUT MMOKA3ATENI0 «yPAaBHOBEIICH-
HOCTB», HaMEHbIIIeE — «IHEPTHYHOCTHY» (puUc. 2). BapuabenbHOCTh MpPOSBICHUS
0ecco3HaATEILHOM PeaKIuy Ha CTUMYJI M3MEHSIETCs B Tpezenax ot 8,3 10 30,2%, npu
3TOM MUHUMAJbHAS N3MEHYMBOCTh XapaKTePHA JIJIS TOKa3aTeNsl «yPaBHOBEIICHHOCTHY,
HanOOJIBINAs — «TPEBOKHOCTEY (pHC. 3).

OnHOBpEeMEHHBI aHAU3 YPOBHS M YCTOMYMBOCTH TIOBEJICHUYECKUX MPOSBICHUN
MO3BOJISIET BBIACTHUTH TIOKA3aTeNd, HanboJiee XapaKTepHbIe AJIsl TAHHOTO BUJA CIOPTa,
Y, HAIPOTHB, B OOJIBIIEH Mepe CBA3aHHBIE C HHIUBUIYAIbHBIMA OCOOSHHOCTSIMH HIIH
TEKYIIMM COCTOSTHHEM (YPOBHEM IMOATOTOBIEHHOCTH).

Cpenu oBeieHUeCKUX TPOSBIEHUH, KOTOPhIe MOKHO pacCMaTpHUBaTh, KAK BUSUTHYIO
KapTOUKy CTEHIOBOW CTPENbOBI, BBIACISIOTCS «yPAaBHOBEIICHHOCTE) H «CaMOperyJisi-
IIUSD», BEIPAKEHHOCTh KOTOPHIX MaKCHMaJTbHA CPEAH BCEX PACCMOTPEHHBIX MTOKa3aTelNe,
HaxoJuTCs B mpenenax 66,0-79,6%, a BapuaOeIbHOCTh — MUHUMAJIbHA B Mpeneiax
8,3-10,3%, 9ro B paBHOI Mepe XapaKTEePHO JJIS CTPEITKOB Pa3INIHON KBATU(UKAITIH.

Cpeny MoBeIcHYECKUX MPOSIBICHUN ¢ BBICOKUM YPOBHEM PEAKTUBHOCTH Y CIIOPT-
CMEHOB CTPEIKOB HE3aBUCHUMO OT KBAIM(HUKAIMH BBIIETSAETCS TaKKe «Xapu3MaTHd-
HOCTBY (54—60 %), HO BapuabenbHOCTH (20,0-23,0%) 3TOr0 mMokaszarens yKa3blBacT
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Ha BBICOKYIO JIOJIO BKIIaJa HHIUBUAYAIBHBIX OCOOCHHOCTEH CIIOPTCMEHA, YTO MOXKET
paccMaTpUBaThLCS KaK JOMOHUTEIbHAS XapaKTePUCTHKA TMYHOCTH CTPEJKa IIPU 0TOope
Y KOHTPOJIE 3a TIOATOTOBICHHOCTHIO. B 3TOM CBSI3M OTNIENIEHOTO BHUMAHHUS 3aCITy>KUBACT
MPOSIBJICHHE TPEBOKHOCTH, KOTOPOE 110 YPOBHIO BHIPAXKEHHOCTH COOTBETCTBYET CPEIHE-
My (29,0-31,0%), HO XapakTepu3yercsi HanOobiei BapuadenbHOCThIO (27,8-30,0%),
MIPUBHOCH €IIIE OJHO TOBECHUECKOE MPOSBJICHUE B CITUCOK 3HAYMMBIX MAapKEPOB KOH-
TPOJIS TICUXOJIOTHYECKOTO COCTOSIHUSL CITIOPTCMEHA.

Haumensas BeipaxkeHHOCTD B ipeaenax 15,1-22,5% coiicTBeHHA TOBEIEHIECKIM
MIPOSIBIICHUSIM «TOPMOXKEHUE» U «IHEPTUYHOCTHY», YTO COOTHOCHUTCS C TOBBIIIICHHOH
nabmibHOCTRIO (21,0-25,1%). DTH KadyecTBa, B PaBHOW Mepe CBOWCTBEHHBIE IS
CTPETIKOB Pa3HOW KBATH(HUKAINU, HO MPOXOAIINX MOATOTOBKY MO OJHOMY IUIaHY,
C BEPOSITHOCTHEO MOKHO OTHECTH K MapKepaM pa00TOCIIOCOOHOCTH U COaTaHCUPOBAH-
HOCTH HEPBHBIX MTPOIECCOB.

CpenHue 3HaUEHUS BHIPAKCHHOCTH PACCMOTPEHHBIX MOBEICHYCCKUX MPOSBICHUI
MPaKTUYECKH HE Pa3IMdaloTCs y CIIOPTCMEHOB Pa3IUYHON KBaH(UKAIIUN, H3Me-
HSsICh B MHTepBaje oT 39,9 B rpynme «xMmc» 10 39,6 B rpynmnax ¢ 0osee BBICOKOH
kBanudukanueit (tadnmma). [Ipu 3TOM HanOOJBINAsA BEIPAXKEHHOCTH XapaKTepHa s
MO3UTUBHBIX MOBEJICHYECKUX peakimii (56,0-57,0%), HauMeHbIas—yisi GU3NOIIOTH-
yeckux nposisneHu#t (27,1-28,3%), Torna kak HeTaTHBHBIE MPOSBICHUS 3aHUMAIOT
npomexyTouHoe nojoxeHue (34,5-35,4%). 9To COOTHOCUTCS ¢ HE3HAUUTEIHHBIMU
pa3IMYHAMHA B CpeIHE BapnabeTbHOCTH POSBICHIS PEaKIliy Ha CTUMYJIIBI TIPH TEH-
JICHITMY HE3HAYUTEIILHOTO MOBBIIICHUS JIAOWIBHOCTH M0 MEPE POCTa KBATH(PHUKAIU-
OHHOTO YPOBHS, YTO OTIPEAETSAETCS yBEINICHUEM BapradeTbHOCTH (PU3UOTIOTHIECKAX
(c 16,7 no 17,9%) n no3utuBHBIX (¢ 15,3 mo 16,1%) nposBIEHUN MIPU CHUKCHUU
M3MEHYMBOCTH HeraTuBHBIX (¢ 17,6 o 17,1%).

3aknrouyeHue

Pe3ynbTathl MpOBEJCHHOTO TECTHPOBAHHUS C HCIOJIb30BAHHEM MPOTPAMMHOTO
obecnieuenuss MI-Sins (MunkuH, Hukonaenko, 2022) Ha 6a3e TEXHOJIOTUH BUOPOH30-
opaxenust (Munkun, 2007; 2020) ¢ ucnoab30BaHUEM MOIX0Ja AJANTUBHOIO IICUXO0-
(PM3HOJTOTHYECKOTO TECTUPOBAHUS, BKIIOYAIOMIETO OECCO3HATENBHYI0 PEaKIuio Ha
CTHMYJIbI, IO3BOJIMIIN ONPEACTUTH TPOGUIb OBEICHYSCKUX apaMEeTPOB C pa3InyHON
3HAYMMOCTBIO JJISi CIIOPTCMEHOB BBICOKOW KBaJM(DHKAIUH, CIENUATHIUPYIOMINXCS
B CTEHJIOBOH CTpesibOe. Y cTaHOBIICHBI HanOoJiee XapakTepHble MOBEJCHYECKHE Mapa-
METPBI, OTPAKAIOIINE YCTOWYHNBBIE 1 3HAYNMBIE JUISl CTEHIOBOM CTPENBOBI MCHX0(hHU3H0-
JIOTUYECKUE KaueCTBa — «YPABHOBEIIEHHOCThY» U «camoperyssiius». [loka3aHo, uyto
«XapU3MATUIHOCTH» M «TPEBOKHOCTE» MOTYT PacCMaTPHUBATHCS KaK JOMOTHUTEIbHAS
XapaKkTePUCTUKA JINYHOCTH CTPEIIKa IPU OTOOpE M KOHTPOJIE 32 TIOATOTOBICHHOCTHIO.
[ToBeneHYecKue MPOSBICHUS «IHEPTUIHOCTHY U KTOPMOKEHUE» MOTYT OBITh HCIIOJNb-
30BaHbl B KAUECTBE MapKEPOB pabOTOCIIOCOOHOCTH U COATAaHCHPOBAHHOCTH HEPBHBIX
mporeccoB. BayKHO OTMETHTD, YTO BHISIBIIEHHBIE OCOOSHHOCTH MPOQIIIS MOBEJCHYECKIX
peakiuii XxapakTepHbI JJIs1 CTPEIKOB 000ET0 1M0JIa U Pa3InYHOTO KBATH(PHUKAIIMOHHOTO
YpOBHS, HAYMHAs ¢ KaHIUAATa B MacTepa CIopTa.
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CTPENIKOBOTO CTIOPTA, TECTUPOBAHMNE CIOKHBIMU U KOPOTKMMH BU3yaIbHBIMU CTUMYJIAMHU
nporpaMmbl MI-Sins siBisieTcst OMU3KUM O MCUXO(PHU3MOIOTHUECKON PeaKkuy Ha pe-
aJIbHBIE JICHCTBUS, TPOU3BOJMMBIE CTIOPTCMEHAMH CTEHJOBOH CTPENBObI, TECTUPOBAHNE
nporpamMoii MI-Sins MoeT OBITh HCIIONB30BaHO KaK aHAJIOT TPEHAXKEPa, MPUMEHSITHCS
TSl IOTIOJTHUTENIHLHOW OIIEHKH YPOBHS ITOJITOTOBJICHHOCTH BBICOKOKBATH()UIIMPOBAHHBIX
CIIOPTCMEHOB CO CIIeIHaIn3aLei CTeH10Bas CTpenb0a B X0/1e TPEHUPOBOYHOTI'O IIPoLIecca.
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O60CcHOBaHMe UCMNOMb30BaHUA NPOEKTUBHbLIX UMMNPECCUBHbIX
MeTOAMK B TeXHONorum BubponsobpaxxeHns nporpaMmmMon
Bubpa_AlJl gna oueHkn «Cungpoma BAIM» ¢ yenbto
npodMNakTMKN NCUXOCOMaTUYECKUX 3aboneBaHUn

E. B. MupowHuk, C. C. Kapmycos
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Annomayusa: B yensx npoghunaxmuxu ncuxocomamuyeckux 3a001e8aHu, 6b136aHHbIX ONACHIMU
@dyHrkyuonanoHviMu U ncuxuyeckumu cocmoauusmu — «Cunopomom BAI» (8pasxcoebnocmo-
azpeccusHoCmb-cHes) paspadoman ncuxogusuonocuyeckuli Komnaiekc ouaznocmuxku Bubpa AITJL
B Heeo exnouena oyenka co3HamenbHo2o u 6ecco3HamenbHo20 ypoeHs Cyovekma, e2o nooyoumenbHbix
MeXanuzmMos ncuxuku u nompedHocmuou cepuvl auunocmu. Hepeanuzosannvie nompednocmu yenoeexa
(u MHO20€ Opyeoe), 8 KOHEUHOM cyeme, NPUBOOUM K He2amUGHbIM QYHKYUOHATLHIM COCTNOSHUAM,
OMPUYAMENbHBIM IMOYUAM, NOGLIUEHHOMY B030VICOeHUIO, HePEHbIM cpbigam. MHvimu crnoeamu,
K QYHKYUOHANLHOMY OUCKOMDOPMY, CPbigy adanmayuu, Kpainel cmenenbio Komopo2o AeJsaemcs
azpeccus, ymo mooicem nposGUMbCA 6 popme 8padicOeObHOCMU U PA3HO20 PoOa NPeCmynHOCMU
u cqpopmuposams « Cunopom BAI ». Hcnonv3osanue MoOUGUYUpOSAHHvIX NPOEKMUBHBIX UMNPECCUBHBIX
MEmOOUK NOBLICUN KAYECME0 OYeHKU AudHocmu cyovekma. Ee pesynomamom moscem 6vims peromen
Oonee MoyHOU 2YOUHHOU OYEHKU YPOBHS «ONACHOCTHU YeNI08EKAY.

Knrwouesvie cnosa: Icuxogpuzuonoeuveckas ouacnocmuxa, Cunopom BAI, onacHbie cocmosinus,
8pasicoebHoCmb, azpeccus, 2Hes, NPOeKMusHble MeMOOUKU, GUOPOU30OpadIcenUe, NCUXOCOMAMUYecKue
3abonesanus

Substantiation of Projective Impressive Techniques of VibraAPL
Vibraimage Program for the Assessment of the HAA Syndrome
in Order to Prevent Psychosomatic Diseases

Elena V. Miroshnik, Sergey S. Kartusov

State Research Center — Burnasyan Federal Medical Biophysical Center
of Federal Medical and Biological Agency of Russia, Moscow, Russia,
mireff@ya.ru, s-kartusov@yandex.ru

Abstract: In order to prevent psychosomatic diseases caused by dangerous functional and mental
states — HAA Syndrome (hostility-aggressiveness-anger), a psychophysiological diagnostic complex
VibraAPL has been developed. It includes an assessment of the conscious and unconscious level of
a subject, his incentive mechanisms of the psyche and the need sphere of the personality. Unfulfilled
human needs ultimately lead to negative functional states, negative emotions, increased arousal, and
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nervous breakdowns. The functional discomfort, the breakdown of adaptation, the extreme degree
of which is aggression, which can manifest itself in the form of hostility and various kinds of crime
and form the HAA Syndrome. The use of modified projective impressive techniques will improve the
quality of the assessment of the subject’s personality. Its result may be the phenomenon of a more
accurate in-depth assessment of the deviant behavior of a person.

Keywords: Hostility, aggression, anger, HAA, psychophysiological diagnostics, dangerous
conditions, projective techniques, vibraimage, psychosomatic diseases.

BeBepeHune

YcTaHOBIIEHO, YTO BPaXA€OHOCTh MOXET UTPATh CYIIECTBEHHYIO POJIb B THOIOTUH
Pa3IMYHBIX TSHKENBIX comaThueckux 3aboneBanuii (Miller et al., 1996; Enukononos,
Canosckas, 2000). Tak, ycTaHOBIEHA CBSI3b MEXIy BPaXXAeOHOCTHIO M OOIIEH paH-
HEll CMEpTHOCTBIO, a TaKXkKe C TSHKECThIo mpoTekanus paka (Graves, Thomas, 1981).
Bo MHOTHX HCCIleIoBaHHSIX MTOKA3aHO, YTO BPaKIeOHO HACTPOCHHBIE JIFOIU Yalie 0o-
JIEIOT UIleMuIeckoit 6one3npro cepana (Barefoot et al., 1994; Dembroski et al., 1985;
Dembroski, Costa, 1987). BpaxxneOHbIM JTIOASIM CBOWCTBEHHBI 00Jiee UHTCHCUBHBIC
Y IJTUTENbHBIC TICHXO()U3NOIOTHIECKIE PEAKINK Ha (PPyCTPUPYIOIIHE WA CTPECCO-
TeHHbIE BO3JICHCTBHS (MOBBIIICHNE apTEPUAIHHOTO AaBJICHH, YCKOPEHHE CEPIETHOTO
pUTMa, U3BMEHEHHE COJepKaHUs B KPOBH HEKOTOPHIX TOPMOHOB). OOHapyKeHO, YTO
BpaXAcOHBIM CyOBEKTaM CBOHCTBEHHO XPOHHYECKOE COCTOSIHUE OAUTENLHOCTH (TIO-
WCK W PETUCTPANNS UCTOYHUKOB OIIACHOCTH), KOTOPOE XapaKTePU3YETCs TOBHIIICH-
HBIM COZIEp’KaHHEM B IJIa3Me€ KPOBH TECTOCTEPOHA, UTPAIOIEr0 CYIECTBEHHYIO POJIb
B OTHOJIOTHH aTepockiepos3a. HecydaitHO mOmbITKH 0OHAPYKUTH BHYTPEHHNE TPUIAHBI
CKJIOHHOCTH JIIOJIEH K CepJeYHO-COCY TUCTHIM 3a00J1€BaHUSIM TIPUBEIIN K HEOOXOAUMOCTH
paccMoTpeHwms BpakneOHocTH, cuHApoM BAI B kauecTBe ocHOBHOTO (Daktopa (MmbuH,
2014; Konuna, CycnoBa, 3aukuna, 1996; Ceipkun, 2003; Alexander, Prabhy et al.,
1994). B psine ucciiemoBaHWil OTMEYaeTCs CBA3b BPaKISOHOCTH C OpOHXHATHHOM
actMoii. Caep>krBaemasi arpeccus, aJpecoBaHHasi BHEUTHUM O00beKTaM, oOparaercs
BHYTPb, BBI3BIBAsI «BETETATUBHYIO QXKHUTAIIMIO» M CO3/1aBas TEM CaMbIM HPEAIOCHIIKA
JUIsl BOSHUKHOBeHUS npuctyna yayuss (Von Kanel et al., 2001; Enukononos, Canos-
ckas, 2000). B HacTosIee BpeMsi BOSHIKHOBEHHUE arpPECCUBHBIX COCTOSTHUN YEJIOBEKa,
UX MPOSIBIICHUH UCCIEAYIOTCS CIICHIUATNCTAMU C LIENbI0 OIIEHKH YPOBHSI BBIPaKEHHOCTH
«Cumnroma BAT» ¢ 11e1b10 PO HIaKTHKK TICHX0COMAaTHYECKUX 3a00/1eBaHuil. B moss-
JICHUH arPECCUBHBIX COCTOSHUM OOJIBIIYIO POJIb UTPAIOT JINUHOCTHBIE XaPaKTEPUCTUKU
cyOnpekTa. HepeannsoBanuble TOTPeOHOCTH 4YenOBeKa (M MHOTOE JIpyroe), B KOHed-
HOM CueTe, IPUBOJUT K HETaTUBHBIM (PYHKIIMOHAIHHBIM COCTOSHUSAM, OTPUIATEINb-
HBIM 3MOIIMSM, MTOBBIIIEHHOMY BO30YKJCHHIO, HEPBHBIM CpbIBaM. MIHBIMH cllOBaMH,
K QYHKIIMOHATBHOMY AHUCKOM(DOPTY, CPBIBY aJalTalliK, KpaitHe! CTETIeHBI0 KOTOPOTO
SBIISIETCSl arpecCusi, YTO MOXKET MPOSIBUTHCS B opMe BpaIeOHOCTH U Pa3HOTO poja
npectymHocTd u copmupoBats «Cuaapom BAT». Yapns3 Counbepr o uH U3 TePBBIX
oOparwuics k ucciienoBanuto «Cunapoma BAT Y. BpaxeOHOCTh Kak TUYHOCTHAS YepTa
MpeCcTaBIsieT Habop CKIOHHOCTEH, KOTOPHI MOTUBUPYET arpecCUBHOE IOBENEHUE
U CIY’KAT OCHOBOM M NPEAIOCBHIIKON I'HEBA. ' HEB KaK COCTOSHHE CKIIA/IBIBACTCS W3
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CyOBEKTHBHBIX HETaTUBHBIX MEPEKUBAHUN, U3MEHSIOMIMXCS TI0 WHTEHCUBHOCTH OT
c1aboro pa3apakxeHus A0 MHTEHCUBHOW SPOCTH WM OEIIEHCTBA, COCTOSHHUE, COIPO-
BOXKJarouieecs Bo30yKIEHHEM AaBTOHOMHOW HEPBHOH CHCTEMBbI, HENMPOIYKTHBHON
HaNpPsOKEHHOCTHIO, BRI3BIBAIONINX B OpraHU3MeE BOJIHBI TOPMOHOB CTpecca.

B cBs3u ¢ atum, s obecriedeHus: TpOPUIAKTHKHE [ICUXOCOMAaTHYECKHX 3aboie-
Banuit nu «Cunapoma BAD» HeoOxonuma pa3paboTka mcuxo(u3nOIOTHUECKUX JIHa-
FHOCTHYECKUX KOMIUIEKCOB, KOTOPbIE TOMUMO OOBEKTHBHBIX MCUXO()U3NOIOTHIECKUX
napaMeTpoB OIEHKH YelIOBeKa BKIIOYalH Obl B COCTAB NMPOEKTUBHBIC METOABI JUa-
THOCTHKH, YUUTBIBAIOIINE OECCO3HATENbHBIN acIeKT NCUXUKHU (IPOdHIIs MOOYKASHUS
Y HalpaBJIEHHOCTH JINYHOCTH).

W3BecTHO, 4TO MOHATHE TIpoeKnuu (0T JaT. projectio — BeIOpachIBaHWE BIIEPEN)
(bypnauyk, Mopo3oB, 2001) kak NCHUXOJOTHYECKOE MOHSITHE MOSBUIOCH BIIEPBHIE
B TICHXO0aHanu3e u npuHaexut 3. Opeiiny (Ppeiin, 1896). [lepBsIM MPOSKTHBHBIM
TECTOM B PUBBIYHOM CMBICIIE ATOTO CJI0Ba OBLT METO CBOOOHBIX accouunanuii. [Tozxe
1904-1905 r.r. accornmatuBHbli skciepuMmeHT K. I'. FOHra siBusnica «xKoHKpeTu3anuei
(dpeitnoBckoro Meroga cBoOOAHBIX acconmanuit» (loxenvues, [Tlanduiosa, 2009).
Nwmenno K. I'. FOHTY npuHAIEKUT OTKPBITHE U JOKA3aTeIbCTBO eHOMEHA, JIeKa-
LIETO B OCHOBE BCEX MPOEKTHUBHBIX METOJUK, @ UMEHHO BO3MOYKHOCTh MTOCPEACTBOM
KOCBEHHOT'O BO3ICHCTBHS Ha 3HAYMMBbIE 00J1aCTH NIEPEKUBAaHNA 1 IIOBEACHHS YEIOBEeKa
(«KOMIUIEKCHI») BBI3BIBATh N3MEHEHUS B SKCIIEpUMEHTaIbHON nestensHocTd. K. FOHr
[IOKa3aJl TAKMUM 00pa3oM, 4TO Oecco3HaTeIbHbIE NEPEKUBAHUS JIUIHOCTU TOCTYIIHBI
00BEKTUBHON TUATHOCTHKE.

Takum 00pa3oM, HICTOYHUKOM NIPOEKTUBHBIX TEXHUK HA3bIBAETCSA METOJ CBOOOIHBIX
accoruaruii, oTKpsITeN 3. Opeitnom mexy 1892 u 1898 romom omnucaHHbIA B paboTe
«Hccnenopanms ucrepum» (Opetin, 1895). Accormatususiii skcriepumenT K. I'. FOnra
BITOCJIEICTBHHU OBLI TaKXKe NepepadoTaH MHOTUMH HcclieoBaTesiMu. PasHooOpasHbie
BapHAaHTHI ACCOIIMAaTUBHOTO TECTa MPUMEHSITUCH IS BBISIBJICHNS YyBCTBA BUHBI (IETEK-
Topsl Ioku M. Beptreiimepa u A. P. Jlypus), aconuanabHBIX BHITECHEHHBIX BICYEHUI
Uit oTrpaHnueHust HopMmbl ot maronoruu (Graves P. L., Thomas C. B.). Tectbl He-
3aKOHYEHHBIX MPEIVIOKEHUH M PACCKa30B TAK)KE HEPEOKO CUUTAIOT BEAYILIMMHU CBOE
MIpOUCXOXKIeHHe OT accoraruBHoro Tecta K. I'. FOHra.

[IpoexkTUBHBIE METOIUKN HANPABICHBI HA JUATHOCTUKY TAKHX ICUXOJIOTHYECKHX
CBOWCTB U OCOOEHHOCTEH, KOTOpbIe HE MOTYT OBIThH BBISIBIICHBI HH TECTAMH, HH OIIPOC-
HUKaMH — 3TO HEOCO3HAHHbIE WM HE OJHOCTHIO OCO3HAHHBIE MOTHUBBI U YCTAaHOBKH,
JUYHOCTHBIE KOH(IUKTHI, TOMHHUPYIONIHE TOTPEOHOCTH, HEONPEIeJICHHbIE TCUXH-
YEeCKHE COCTOSIHHUS.

[Mpu ananm3e u BEIOOpE POSKTUBHBIX METOJOB ISl ICUXO(U3NOIOTHIECKON MOIETN
JMAarHOCTHUKY ONACHOCTH Pa3BUTHUS IICHXOCOMATHYECKOT0 ¥ IICUXUYECKOT0 3a001eBaHUI
y 4elloBeKa HaMH ObUIH BBISIBJICHBI CIEAYIONINE HEJOCTATKH:

HenocraTouHasi 00beKTHBHOCTD NpoLeAypP NMOACYETA U UHTEPIPETALUH IT0Ka-
3areneil, 3aBUCUMOCTb Pe3yJIbTaTOB OT MacTEPCTBA TUArHOCTA.

OTtcyTcTBME HOPMATHBHBIX AaHHBbIX. Takue AaHHbIE MOTYT WM HMOJHOCTBHIO
OTCYTCTBOBATb, MJIN OBITH SIBHO HEaJCKBATHBIMH, WM OCHOBBIBATHCS HA HEYETKO
OTIMCAaHHBIX HOIMYJIALMIX.
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HapexnocTs oneHmuka. Hekotopbie uccienoBaTen BHISBHIN 3aMETHBIE pac-
XOXKICHHS B MHTEPIPETALMIX, JaBAEMBIX JOCTATOYHO KBaTHU(PHUIIUPOBAHHBIMH CIIC-
nuanuctamu. [IpuHIMNManTbHas HEOJTHO3HAYHOCTh B TaKUX PE3y/bTaTaX BO3HUKAET
3a CYET HEM3BECTHOTO BKJIa/ia MacTEPCTBA MHTEPIIPETATOpPA.

PeectpoBas HagexHOCTh. [[py 60BIINX BpEMEHHBIX HHTEPBAJIaX MEXIy CEaHCaMU
TECTUPOBAHUSI TECT MOXKET BBISBHUTD JICHCTBUTEIBHBIC U3MECHEHHS IMYHOCTH, TIPOU30-
IIeIIKE 32 3TOT MEPHOJ, MPU HE3HAYUTEIHHBIX HHTEPBAIaX TTOBTOPHBIA TECT MOXKET
0Ka3aThCsl HU YEM MHBIM, KaK IPUITOMHHAHUEM TIEPBOHAYAIbHBIX OTBETOB.

Bamuanocts. [logaBnsromee OOMBIIMHCTBO OMYOIMKOBAHHBIX pa0OT 10 BaJTUIH-
3alMK TIPOSKTUBHBIX METOJUK HE MO3BOJISIFOT CIENIaTh OJTHO3HAYHBIX BHIBOJIOB JIUOO
M3-32 TIOXOW KOHTPOJIMPYEMOCTH YCIOBUH SKCIIEPUMEHTA, JTNOO0 M3-32 HeaJeKBaTHOTO
CTaTHCTUYECKOTO aHalln3a, JIN0O M3-3a TOTO U JPYTroro BMECTe.

OpHaKo MepevnciieHHbIe HEOCTATKH HICKOJIBKO HE YMAJSIFOT TOCTOMHCTB TPOEK-
THUBHBIX METOJIUK, MOATBEPKICHHBIX U BBISIBICHHBIX HAIIMM aHATH30M:

3aMacKHpPOBAHHOCTh I€JHM MPOEKTUBHBIX TEXHUK yYMEHBIIAET BO3MOXKHOCTH
HCIIBITYEMOTO JaBaTh TaKHE OTBETHI, KOTOPHIC MO3BOJISIIOT MPOU3BECTH COIMAIBHO
JKellaTeNlbHOE BIIEYaTIeHHe, H, CAMOE BaKHOE, MICTIOIb30BaHNE MPOSKTUBHBIX METOI0B
OTKPBIBACT MEPCIICKTUBY MPOHUKHOBEHUS B YHUKAILHBIN BHYTPECHHHUI MUP YEIIOBEKA,
YTO HE MO3BOJIAIOT CIEaTh CTaHAAPTU30BaHHBIE TECTOBBIE Tporeayprl. Kpome Toro,
HEKOTOPBIC IPOCKTUBHBIC METOIUKH, B OTJIMYHH OT TECTOB U OIIPOCHUKOB, OKA3bIBAKOTCS
He3aMEHUMBIMHU TIpH paboTe ¢ JTFOABMH, IEPEKUBIINMHU AUCTPECC, C MATBIMHA JETHMH,
C JIIOJBMH, UCIIBITHIBAIONIUMHU SI3BIKOBBIC TPYJIHOCTH JINOO CTPAJAAFOINIUMHU PEYCBHIMU
nedexramu u Ap. HeBepOanpHbIE CpefcTBa JIETKO MPUMEHUMEBI KO BCEM ATHM KaTero-
pusim nmroned. HecnmyualiHO MPOEKTUBHBIE METOAMKH YaCTO UCIOIB3YIOT B MPOIIECCe
KOHCYJIbTUPOBaHUS B KauecTBe 3(Q(MEKTHBHBIX CPEACTB JJIS «PACTAIUIMBAHUS JIbIa)»
MIPH NIEPBBIX KOHTAKTaX MEX/y TICHXOJIOTOM U KIIMEHTOM. DTH METOIUKU MOT'YT TaK:Ke
MOMOUYb YEJIOBEKY HPOSICHUTD JIs1 ce0sI HEKOTOPBIE CTOPOHBI COOCTBEHHOI'O MTOBEICHHMS,
KOTOpPBIE JI0 3TOTO OCTaBaJINCh HeBePOaIM30BaHHBIMH.

OnaHO U3 pelieHu IpodeM MPOPHIAKTUKN OIMACHOCTH Pa3BUTHS IICMXOCOMATH-
YECKOTO M TICUXUYECKOTO 3200JICBaHM Y YeIOBEeKa — ATO pa3paboTKa COBPEMEHHBIX
JIMaTHOCTHYECKUX TICUXO(PHU3UOTIOIMYSCKUX KOMITJICKCOB, BKIIFOUAIOIIMX B CBOM COCTaB
00BEKTHBHBIE U IPOEKTUBHBIE METOIMKHA. B3anMHast HOMOIHAEMOCTh ATHX METOINK
JMATHOCTHKH TpUBEIET K 3 dekTuBHOCTH oneHkHn «CunapoMa BAI™ ¢ nesbio mpo-
(PMITAKTHKY TICHXOCOMATHYECKHX 3a00JI€BaHHIA IS €T0 03I0POBJICHUS U Pa3BUTHSL.

Hccnenoparenu, oOpariaronmecs K MPOSKTUBHBIM METOAaM JTHArHOCTHKH, €IUHO-
IOYITHBI B TOM, YTO B MX OCHOBE JIGKUT U3BEUHO TPHUCYIIEE YEIOBEKY CTPEMIICHUE
HCTOJIKOBBIBATh SIBJIICHUS M TIPEIMETHI OKPYKAOIIEH JIEHCTBUTEIILHOCTH BO B3aUMO-
CBSI3H CO CBOMMH JKEJTaHUSAMH, TOTPEOHOCTSIMH, YYBCTBAMH, BCEM TE€M, UYTO COCTABIISET
BHyTpeHHUI Mup nuuHocTH (bypnauyk, 2002).

Jis 5TOM 1Ienu B CUCTeMe Mep, HalpaBlIeHHBIX Ha MOBHIIIeHNE 3P(EKTHBHOCTH
MCUX0(PHU3UOTOTUYECKON TUAarHOCTUKH, YPOBHS aJCKBATHOCTH COCTOSIHUS M TICUXO-
COMaTHYECKOTO OJIaroIoIyyHs 4eJoBeKa B TEXHOJIOTUH BUOpOn300paskeHus (30HIH,
1939; Munkun, 2002; 2007), yuuThIBaIome mapaMeTpbl OMAaCHOCTH YEJIOBEKa —
TPEBOKHOCTB, CTPECC, arPECCUBHOCTD, OblIa pa3paboTaHa mporpamma BuOpaAllJl
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C JIOTIOJIHUTENILHBIMU TTapaMeTpaMH M3 MPOCKTHUBHBIX METOHK. B Hee Oblin 100aBIeHbI
napameTpsl MOAU(PHUIMPOBAHHBIX UMIPECCUBHBIX MPOEKTHBHBIX TecToB JI. 30HIU
u M. Jlromepa. Oto oueHka npoduiis noOyxaeHni cyObeKTa, CTeNeHb ero 3MOLHO-
HanbHOTO JuckoMdopra «CymmapHoe OTKIIOHEHHE OT ayToreHHoW HOpMbDy (CO)
u «BereratuBHbIi KO3QPUIIEHTY, XapaKTEPU3YIOUINN OTHOCUTEJILHOE IPeodiaganme
BIUSTHUA CUMIIATHYECKON (IPTOTPOIHBIA TOHYC) WIX MapacuMIaTnieckoi (Tpodo-
TPOMIHBII TOHYC) BET€TaTUBHOM HEPBHON CHCTEMBI, a TAK)KE OLICHKY OOy IUTEIbHOMN
cepbl TUYHOCTH.

NmnpeccuBHasg NpoeKTHBHAS ICUXOANArHOCTUKA OCHOBAaHA HA CUCTEME MPEAIOUTeE-
HUS UCTIBITYEMBIMU OJHUX CTUMYJIOB IPYTUM B paMKax OIMpPEeeJIeHHOTO MO albTep-
HaTtuB. Kak npaBuio, cTuMyJIbHbIM 00BEKT B CTATUCTUYECKH 3HAYMMOM OOJIBIINHCTBE
ClIy4aeB BbIOHMpaeTcs JI0AbMH, IPUHAAIEKANUMHE K ONpeeIEHHOMY TUITY JTUYHOCTH.
[ToaToMy NTUYHOCTHBIE OCOOCHHOCTH AAHHOTO THUIIA IIEPEHOCSTCS HAa UCIBITYEMOTO.
OCHOBHO 4epTOl UMIIPECCHH CUUTAETCS COMYTCTBYIONIMI OONBITMHCTBY METOIUK
CyOBEKTHBHU3M KaK B MHTEPHPETAlMM CTUMYJOB, TaK U B BEIOOpE CTHMYJIOB HCIIbI-
TyeMbIMHU. [laHHBIE METOAMKHN U OTHOCATCS K TEXHUKAM, MPETEHAYIOUIUM Ha OLCHKY
[NIyOuHBI IMYHOCTH, HA HUX TAKXKE OKa3bIBAaIOT OOJIBIIOE BIMSIHUE IIPOLECC BOCIPHU-
SITUSI, YCIIOBUSA U COCTOSHUS UCHBITyeMoro. Takke OTMeUeHa OTHOCHUTENbHas He3a-
BHCHMOCTb OT 3THUYECKHUX U KYJIbTYPHO-COLMAIBHBIX aCHEKTOB )KU3HEIEATEIEHOCTH
HCHBITYEMBbIX, KOTOpPasi OCHOBBIBAETCS HA TOM, YTO CTPYKTYpa BIEUEHUH, ABIArOIIAsACS
0a31CcoM NepLENLUH YeJI0BEeKa, YHUBEPCAJIbHA.

st olleHKH (PYHKUMOHAIBHOTO COCTOSTHUSI CyObEKTa U YPOBHS «OHNAacHOCTHY CO-
crosHUSA B nporpamme BubOpa AILI mamu mcrons3oBaH MoauduIIHPOBAaHHEIN TECT
LBETOBBIX BEIOOpOB M. Jlromepa BocbMuiiBeToBoro psaa (Jlromep, 1995). On ocHoBaH
Ha TPETOI0KEHHN O TOM, YTO IPEANOYTEHUS OHUX LIBETOB IPYTHM OTPEeTICHHBIM
00pa3oM CBsI3aHbI C YCTOMYMBBIMU JIMYHOCTHBIMU XapaKTEPUCTUKAMH YEIOBEeKa U 0CO-
OEHHOCTSIMH €T0 MePEeKUBAHMS aKTyaIbHON cuTyarun. [IpoBeeHHbIe SKCTIEPUMEHTHI
(Otxunn, 1980) noaTBepAuaH, YTO Pl HUIMOJIOTHUECKUX MOKA3aTeNeH COCTOSHUS
HCIBITYEMOTO 3aKOHOMEPHBIM 00pa30M M3MEHSETCA B 3aBUCMOCTH OT TOTO, Ha KaKOH
uBeT OH cMOTpUT. CyOBEKTHBHOE OTHOLICHHE K ONPEACICHHOMY LBETY ((PYyHKIHS)
y KaXJI0T0 4eJI0BeKa HHANBUAYaIbHO. OHO (hopMHpYETCS TPH KU3HH YETOBEKA U CHITb-
HO 3aBHCHT OT TOT'O, C KAKMUM COOBITHEM OH CBSI3bIBAN JaHHBIN 1IBET.

UeTsIpe OCHOBHBIX IIBETA CHHUH, 3€JICHBINA, KPACHBIH, )KEIThIM UMEIOT 0c000€ 3Ha-
YeHHE M CUMBOJHU3UPYIOT OCHOBHBIEC IICHUXOJOIMYECKUE NMOTPEOHOCTH: OTPEOHOCTD
B YJIOBJIETBOPEHHOCTH ¥ MPUBS3aHHOCTH, TOTPEOHOCTH B CAMOYTBEPKICHUH, TOTPEO-
HOCTB JIEWCTBOBATH M 10OMBATHCS yCIEXa U MOTPEOHOCTh CMOTPETH BIIEpe.] U HaJEeAThCS.
Ecnu TecT BBINONHAET 340pOBbI, HOPMAIbHO YPABHOBELICHHBIM YEIOBEK, KOTOPBII
cBOOOJIEH OT KOH()JIMKTOB U MOAABIECHHOCTH, TO YETHIPE OCHOBHBIX I[BETa JOJDKHBI
BXOJIUTH B TIEPBbIE MATH MO3UIIHH.

JlomoTHUTENbHEIE T[BETa: (PHOJIETOBBIN, KOPHIHEBBIM, YSPHBIH, CEPhIi CHMBOJIN3H-
PYIOT HETaTUBHbIE TEHEHIIUN: TPEBOKHOCTD, CTPECC, CTpaxX, OTOPUYCHUE U TIP.

OMIupUYecKoe MOATBEPKACHNE BATUAHOCTU M HAJAECKHOCTH TECTa HEOJHOKPATHO
OCYIIECTBISUIOCH Ha Y4eOHBIX H podeccronanbHbIx BeiOopkax ([Ipomranckuii, 2001).
B gacTHOCTH, aHaIN3 KOPPEIANMOHHBIX 3aBUCUMOCTEH MEXIY MMOKa3aTeIIMA KAl
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MMPI (tect — CMUJI 566, Cobuuk JI. H.) u Tecta Jlromepa Ha BeiOOpKe 152 pyko-
BOAMTENEH POCCUICKUX MPEANPUATHI BbISBII oTpunareisabie (p <0,05) 3HaunMbie
CBSI3M IIKaJ IICUXaCTEeHNH, IN30(PEHUU U HHTPOBEPCHU C MOKa3aTeneM paboTocnocod-
HOCTH, a TaKXKe IIKAJIbI ICUXOMAaTHH! C BETeTaTUBHBIM TOHYCOM. DKCIEPHUMEHTAIBHO
MOATBEPXkKIEHAa BOZMOXKHOCTh HCIIOJIb30BaHus TecTa Jltomiepa B mpolecce THarHoCTUKU
TPEBOKHOCTH.

Taxoke ncnonb3oBaH MeTo OPTpeTHBIX BEIOOPOB — TecT JI. 30H1u, KOTOpBIH OBLT
paspabotan B 1930-x rr. u omy0aukoBan aBTopoM B 1939 r. (3ouan, 1939). Knunuko-
TeHETHYECKHE UCCIIeIOBaHUS OB MOJI0KEHBI B OCHOBY MPOEKTUBHOTO JTMYHOCTHOTO
TECTa BOCBMU BJICUCHUH, 0a3UPOBABILETrOCS HA TEOPUH OECCO3HATENBHOTO M IICHXO-
anamuse 3. @peiiga. B nureparype nmonquepKuBaeTcs CIOXKHOCTh CONOCTaBICHUS Me-
tona JI. 3oH1u ¢ pe3yabTaTaMu APYTruX KIMHUYECKUX uccienoBanuil. [lostomy B mo-
cieaHee BpeMs OblIH pa3padoTaHbl €ro MOIU(GULIUPOBaHHBIE BapHaHThl. CTUMYJIBHBII
MaTepHai TecTa MpeAcTaBlIeH MOPTPETaMH JIIOJIEH, Y KOTOPBIX MPOSBISIOTCS HEKOTOPhIE
MATOJIOTUYECKUE TEHACHLIHH.

CormnacHo Teopuu BieueHuit JI. 30011 (akTOpPbI, BBISBISIEMBIE P TIOMOIIU TECTa
HNOPTPETHBIX BEIOOPOB, OTPAXKAIOT BELYIINE KMU3HEHHbIE paliKalIbl IMYHOCTH, KOTOPbIE
HUMEIOT BEPOSITHOCTh NPOSIBIICHUSI B 0OCOOEHHOCTSIX «TICHXHYECKOTO COCTOSIHUSD).

CoctaB MeTOAMK NCMXOM3NONOrM4ecKoro
komnnekca Bubpa_AIllJ

B kadecTBe CTUMYJBHOTO MarepHaia Jiisl BBISIBICHUS MOOYIUTEIbHON U moTpeo-
HOCTHOH cdepsl (modyanuTensHOro npoduis cyorexra) B Metoauke Budpa AT uc-
MOJIB3YIOTCS TIOPTPETHI JIFOACH C ICUXUYECKUMH OTKIOHEHHUSMHU (€ — DIIIICTITOH THBIE
TEeHACHLUHU, hy — HcTepuyecKkue MposABIEHUs, K — KaTaTOHUYECKHE HPOSBICHUS,
p — napaHOWsUIbHBIC TeHJCHINH, d — JeTPECCHBHO-MENAHXOINYECKHAE YEPTh, M —
MaHHaKallbHbIE TEHICHIIMH ) U3 Habopa Tecta Jleononbna 3oHau (Bcero 16 mopTpeToB).

Kpowme Toro, ObUTH HCIIONBE30BaHbI TOPTPETHI KEHIIMH H MY>KYUH (BCEro §), KOTOpbIe
C BBICOKOH BEPOSITHOCTBIO IICHXMYECKH 3I0POBEI. DTH JIOTIOTHUTENBHBIE TOPTPETHI OBLITH
CTHIIM30BaHbI o opTpeTsl u3 Tecta JI. 3ouau. [Iponeaypa uccieaoBanus o 3ToMy
TECTy COCTOHT B TOM, YTO HCIIBITYEMOMY Tpejuiaraercs kaxayro u3 24 dotorpaduii
OLIEHUTSH B auamna3one (—5; 0; +5). KonnuecTBeHHas! OlleHKa BBISIBICHHBIX 0COOCHHOCTEH
JIUYHOCTU OCHOBBIBAETCS HA OAIbHOM pacrpeeNieHny 3HaueHust ()aKTOPOB, a OOJBIIHIA
Oan u3 8 cepuii yKaspIBaeT Ha ICUXUYECKYIO aKleHTyanuw. M3 Tecra M. Jlromepa
TIpEJICTaBICHH 8 0a30BBIX IIBETOB. BOCKMUIIBETOBOM T€CT — MPOEKTHBHAS METO/NKA,
OCHOBaHHasl Ha KCIIEPUMEHTAIBHO YCTaHOBJICHHOW 3aBUCIMOCTH MEXK/Y MPeaouTe-
HUEM YeJIOBEKOM OIIpEe/IeNICHHBIX IIBETOB (OTTEHKOB) M €r0 TEKYIIM IICHXO0JIOTTIECKAM
COCTOSTHHEM. A Takxke MCUXO(PHU3HOIIOTHYECKAsI METOJUKA OLICHKH YPOBHS OMACHOCTH
cocrosiaua Vibralmage 10 PRO (Munkun, 2007; 2020). IIporpamma Vibralmage
MO3BOJISET (PUKCUPOBATh YPOBEHb aMIUIUTYABI U YaCTOThl MHUKPOBHOpauui (MUKpO-
TIePEMEIIICHHII ) TOJIOBEI YeJIOBEKA M Ha OCHOBE 3TOTO ompeneiaTh 10 mapaMeTpoB ero
MCUXO(QU3NOTIOTUUECKOTO COCTOSHHSA, BKIIFOYask TIapaMeTpPhl arpeccui, cTpecca, TPEBOXK-
HOoCTH (MuuKHH, 2020).
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BbiBoAabI

Ceromust mcuxo(u3MOIOTHS pacCMaTPUBACTCS M ONpeIesieTca Kak orpaHnyHas
o0nacTe 3HaHUH, HAXOIAIIASACA HA CTBHIKE ICUXOJOTHU U (PU3HOJIOTUH, TPEAMETOM
KOTOpOH SBISETCA M3y4eHHE (DU3MOJIOTHIECKIX OCHOB NMCUXHYECKOH NEATENHHOCTH
U TIOBEJCHUS YeloBeKa. B kauecTBe OCHOBHBIX 00sacTel e€ ncciue10BaHui BHICTYAIOT
pasnuuHble (YHKIIMOHAIBHBIE SMOLIIMOHAIFHBIE, MOTHBAIIIOHHBIE, CTPECCOBBIE COCTO-
ssHusl. MccnenoBaTenbekas MpakTUKaA MOKa3ana, 4YTo MCIOIb30BaHUE HUMIIPECCUBHBIX
MPOEKTHBHBIX METOIUK TecTa L[BeTOBBIX BBIOOPOB U OPTPETHBIX BbIOOPOB JI. 30HIM
B KOMIUIEKCHOH OaTapee NCHXO(HU3HOIOTHYECKUX METOIMK MOBBIIACT HAACKHOCTh
MOJTyYE€HHBIX Pe3yJIbTaTOB.

K ocHOBHBIM IpenMylIecTBaM MMIIPECCUBHBIX IMPOEKTUBHBIX METOIUK OTHOCAT-
csi: OBICTPOTa TECTUPOBAHUS; MPOCTOTA MOCTABIEHHON MEpPEe] HCIBITYEMbIM 33/1a4H;
MOJIHAS 3aKPBITOCTD OT UCIBITYEMOTO IICUXOJOIMYECKOT0 COAEPKaHUs, (PUKCUPYEMOTO
METOAMKO; BO3MOXXHOCTh MHOTOKPAaTHOTO TIOBTOPHOTO TECTHPOBAHUS; HE3aBUCHMOCTh
pe3yibTaTa TeCTa OT TOUHOCTH CAMOOLIEHKU HCIIBITYEMOI'O U €ro CIIOCOOHOCTH K BEp-
0anM3annuy CBOMX COCTOSHHA.

PesroMupys Bce H3I0KEHHOE BBIIIE O MPEUMYIIECTBAX M HENOCTATKAaX MPOEKTHBHBIX
METOJIMK, CJIelyeT TOBOPUTH O HEOOXOJMMOCTH 0053aTEIbHOTO COOTHECEHHUS «IIPO-
eKTUBHOI'O MaTepuayay ¢ pe3yJbTaTaMu, NOJYyYeHHbIMU APYTMMH, O0jiee HaleXKHbI-
MH JI0OKa3aTeIbHBIMU METOAAaMHU. J[aHHBIE, MMONyYEeHHBIE C ITOMOIIBIO0 MPOEKTUBHBIX
METOAMK, HE IOJDKHBI ObITh MPUHATHI KaK OKOHYATEIbHbIE (BIIPOYEM, ITO OTHOCHTCS
U K TICHXOMETPUYECKHM TeCTaM OOBEKTUBHOW AMAarHOCTHKH), OHHU JIUIIb TTOMOTAIOT
HallTW MyTH JanbHEHIIero UCCiIeN0BaHusA, IPOHUKHYTh B TPYAHO O0BEKTHBHUPYEMBIE
JMYHOCTHBIE 0COOCHHOCTH, YCKOJIB3aIOLINE MPU NCUXO0(U3HNOIOTHIECKOM TEeCTUPOBAHHU
OpPraHM3ALNN SKCIEPUMEHTA.

OnHOBpEeMEHHOE HCIIOIB30BaHNE METOIUK IporpamMmoii Bubpa AITJI npu ncuxo-
(hu3noIoTHIEeCKOM TOIX0/Ae 3a KOpoTKoe Bpems (10 MuH) ompenenser TIyOoKyro
1 00MIMPHYI0, CBOOOJHYIO OT CO3HATEIFHOTO KOHTPOJISI HCTIBITYEMOT'O XapaKTEPUCTHKY
€ro BHyTPEHHUX TUCTIO3MUIIHH.
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UccnepoBaHue koppensuun mexay u3nonorm4eckumm
M noBefeHYeCKMMM XapaKkTepucTUKaMm YernoBeka
COBMECTHO C CaMOaHanu3oM COCTOSIHUSA 300pPOBbA
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Annomavyusn: B meuenue 1,5 mecayes nposedeno 179 usmepenuii puzuonocuueckux (memne-
pamypa mena, apmepuaivHoe Oaglenue, 4acmoma nyivbca) u nogedeHueckux (mexwonocuetl
subpouzobpadicenus) napamempos myxcuunvl 68 nem. Hccredosanvl u NPOAHATUIUPOBAHBL
cmamucmuyeckue 3a8UCUMOCIU MeNCOY NONYYEHHLIMU QUIUOIOSULECKUMU U NOBEOeHUeCKUMU
napamempamu. Iloxazano omcymcmeue Koppeisyuu mexncoy omoenbHulMu Qu3uoI0euiecKkumu
U omoenbHLIMU no8edeHyecKumuy napamempamu. Ilpogeden camoananius cooOCcmeeHno2o camo-
YY8CMBUA U CEA3U C pe3yabmamamu Gu3uieckux usmepenuil Guzuoio2uieckux i n08eodenyecKux
napamempos. O0yueHHblll UCKYCCMEEHHBII UHINELIEK NOKA3AT 803MONCHOCIb MOOETUPOBANUs
@uszuonocuuecKux napamempos no cOGOKYRHOCMU OAHHBIX NOBEOEHUECKUX NAPAMEMpPO8 ¢ Mmoy-
Hocmbio oxono 70%.

Knrwuesnie cnosa: 300posve, subpouz0bpasdcenus:, nosedeHueckue napamempul, husuoiocuye-
CKUe napamempbul, KOppeasiyusl, UCKYCCMBEHHbII UHMENLEeKM.

The Study of Correlation Between Physiological
and Behavioral Characteristics of a Person,
Together with Self-Analysis of Health Status

George V. Zazulin
Elsys Corp, Russia, zazulin.ecad@gmail.com

Abstract: Regular 1,5-month 179 measurement of physiological (body temperature, blood
pressure, pulse rate) and behavioral parameters (vibraimage technology) of 68-year-old man was
carried out. Statistical relationships between the obtained physiological and behavioral parameters
have been investigated and analyzed. The absence of correlation between physiological and local
behavioral parameters was shown. A self-analysis of one’s own well-being and connection with
the results of physical measurements of physiological and behavioral parameters was carried out.
Trained artificial intelligence showed the possibility of modeling physiological parameters based
on behavioral parameters totality with the accuracy of about 70%.

Keywords: health, vibraimage, behavioral parameters, physiological parameters, correlation,
artificial intelligence.
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BBepgeHune

310pOBbE UETIOBEKA MOXKET OLICHUBATHCS B PA3IMUHBIX LessiX. MHE HHTEPECHO caMmo-
MY aHaJH3UPOBATH U MBITATHCS MOJIOKHUTEIBLHO BIUATH HA CBOE 3JOPOBBE ITOTOMY, UTO
MIPOMCXOAAIIEE C BO3PACTOM €T0 yXY/IIIEHHE CKa3bIBACTCS HA KaueCcTBE KU3HH, KOTOPOH
U TaK OCTaJIOCh HEMHOTO (MHE 68 JIeT, a CpeaHss MPOAOKUTENEHOCTD )KU3HU MYKUINH
B Cankr-IlerepOypre paBua 70,5 rogam (LLlyp, 2022). OcTaHOBIIOCH HA KOHKPETHBIX
MOMEHTaX COOCTBEHHOTO HEOJIaromnonyyusi, 4To0bl ObUIAa OHATHA MOTHUBALMS IPOBE-
JICHHS JAHHOTO MCCIIEA0BAaHUS, PE3YyIbTaThl KOTOPOTO M3JI0’KEHBI B HACTOSIIEH CTaThe.
Bo-nepBrIX, 3TO MI0X0i HOYHOH COH, 110 IPUYUHE €TO CUCTEMATHYECKOT0 IPEPHIBAHUS
4—-6 pa3 3a HOYb (B cpeHEM Uepe3 Kaxabple 1,52 gaca) «ImoxXooM B TyaJleT u3-3a Kea-
HHSL MOUYEBOTO ITy3BIPS» BHIBECTH OUEPEIHYI0 HEOOIBIIYIO TOPLHMIO CKOMMBILEHCS MOYH.
Bo-BTOpBIX, 3TO MOCTOSIHHOE YyBCTBO MEP3HYIIUX PYK H OCOOCHHO HOT, KOTOPBIE ECITH
NpeBapUTENIbHO HE COTPETh, IPEMATCTBYET TOMY, YTOOBI HACTYIIHII COH. B-TpeThux, 310
TIOSIBJICHUS! [IPU KOMHATHOM TeMIIepaType, 0COOCHHO K Beuepy, HEMPUSITHOTO OLIYICHUS
«BHYTPEHHETO X0JI01a» (I10 T03BOHOYHHUKY ), KOTOPBIN HE YCTPaHAETCS KOJIMYECTBOM Ha-
JIeTON OZIEKIBI, @ UCUE3aeT, €CIH IPUHATH TOPSYUIA AYI WK BHIMOJTHUTH MHTEHCHBHEIC
¢usnueckue ynpaxxHeHus (HU TO, HU APYroe, €CTECTBEHHO, HE yCTpPaHsSET NPUUNHY
U, KpOME TOTO, HE BCET/Ia €CTh CHJIBI AJISl (PU3HUYECKUX YIPAXKHEHHIA).

[lomaras, 4to maHHBIA HAOOpP CYOBEKTHBHBIX OIIYIIEHUI HE SBIIAETCS OOJIE3HBIO,
a JIMILIb CUTHATM3UPYET 00 ONpeAeNICHHBIX OTKIOHEHHAX OT HOPMBI KaKUX-TO Tapa-
METPOB MOETO0 IICUXO0-()U3HOIOTHYECKOTO COCTOSHUS (BO3ZMOXKHO, YTO MPEXKAE BCETO
TaKOTO KaK «9HEPTUYHOCTH), BOSHUKJIIO MPEATNON0KEHHE, YTO BO3MOXKHA UX (HETpH-
STHBIX OILYIICHUN) OOBEKTUBU3ALUS C IOMOILBIO NCUXO()U3NOIOrHYECKOI0 TECTHPO-
BaHUS CBOETO 3740poBbs mporpammoit VibraHT, koTopas Obuia co3nana B 2020 roay
HPEANPUATHEM DJICUC UL KOJINYECTBEHHOT'O ONIPEEIICHUs yPOBHS 3/I0POBbsI UEJI0OBEKa
(Munkus, bobpos, 2020). IIpoxoxkneHne exerogHoN JUCIaHCEPU3aluH B MOJUKIMHIKE
MO MECTY JKUTEIhCTBA IMO3BOJIMIIO Y3HATH OT Bpada, 4To 3a)UKCHUPOBaHHAS Y MECHS TIPH
W3MEpEeHUH JIaBJICHUs KPOBH 4acToTa cepieuHbix cokpamenuit (HCC) paBHa 55-Tu
H, 9TO ITO SIBIISICTCS HIKHEW rpaHuIleld HOPMBI. A TIOCKOJIBKY paHee (KOorja Cirydanach
roJIoBHast O0JIb U T.I.) IPUXOJMIOCH U3MEPSTh TEMIepaTypy Tela, 1 MHOH ObuIO 3a-
MEYEHO, UTO OHA 3a4acTyio He 36,6 TpaaycoB, a HECKOJIBKO HIDKE (M MHOT/IA Ja)Ke HIDKE
36,0 rpanycoB), BO3HUKIIA HJEsl HPOBECTH HCCIICAOBAHUE HE TONBKO (QYHKIMOHAIBHOTO
3n0poBbs (D3) u ncuxodusuosoruueckoro cocrosius (IDC), HO u TONPOOOBATH BBI-
SIBUTh HATMYHME KOPPEJISLUI MEXAY aBICHHEM KPOBH, IyJIbCOM, TEMIIEpaTypoi Tena,
nokazaresiMi (PyHKIIMOHAILHOTO 3/I0pPOBbs M TapaMeTPaMu IICUXO0IMOIMOHATIHHOTO
TECTHPOBaHUs. DTO U CTAJIO LENbI0 HACTOSIIEr0 UCCIEA0BAHMS, IOCKOIbKY MPEAIo-
Jlaraercs, YTo TaKUM 00pa3oM MOKHO BBISSBUTh OOBEKTUBHYIO IIPUUMHY OECIIOKOSIITNX
MEHsI HENPUSATHBIX OIIYIIEHUH U B OyIyleM HalTH cpencTBa i UX NPOQUIaKTHKH.

MaTtepuanbi n metoq

ITockonbKy B JaHHOM HCCIIEIOBAaHUU 00BEKTOM HCCIICJOBAHUS SBISIOCH S CaM, TO
HAJ0 OTMETHTh, UTO, sI — MY>K4UHHA, MOH Bo3pacT nmoutH 68 set (1954 r.p.). B 2020 roxy
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s BIIepBbIe noceTus LIeHTp 310poBbs, TlIe KpOME aHTPOIIOMETPHUUECKUX U3MEPEHUI
ObUI IpOBeleH OMOMMIIEITAaHCHBIN aHAJIN3 OLEHKU COCTaBa Tejla U CKPUHMHI cepia
METOJIOM JUCIIEPCHOHHOTO KapTUpOoBaHus. Moii poct 170 cM, BeC KOJIEOIETCS MEKIY
71-72 kr. Uanexc maccol Tena (MMT) onieHeH Kak «HOpMaJlbHBII» U paBeH 24,5 kr/m?.
bazoBsie nannsle: $hazoBwiit yron — 6,05 rpan (mpu Hopme 5,4—7,8). OcHOBHOH 00MeH
U yAeIbHbIN 0o0MeH — 1622 kkan / 906 kkan/m2. OO1iee 3aKIF0YSHUE 10 CKPUHUHTY
cepaua: 18%. BeisBrneHsl ymMepeHHbIe AUCOYHKIUU ¥ U3MEHEHHUS, KOTOPBIE TaKXKe
HUMEIOT YMEPEHHBIH XapakTep. PeKkoMeHI0BaHO yBEIMUUTh YacTOTy 0OCIeqOBaHU
IU1S1 KOHTPOJISL ANHAMUKY ITOPTPETOB CEPALIA U MHANKATOPOB. CpeqHUN THEBHOW IyJIbC
62 yn/muH. KoHeuHO, B MOE# MPONIION «UCTOPUHU OOJIE3HWY» TIOJHO Pa3IMYHBIX CO-
MaTHYeCKUX 3a00JieBaHUH, HO B HACTOsIIee BpeMs, Oyiarofapsi 0TKa3y OT BPEIHBIX
MPUBBIYEK M CTPEMIICHHUIO K 3J0POBOMY (aKTHBHOMY) 00pa3y >KU3HH, OHU KaKUM-TO
00pa3oM «IIpUTHXJIM» (KyIHUPOBaHbI) U B HACTOSILEE BPeMs HE JOCTABIISAIOT IBHOTO Oec-
rokoiicTea. O mocieaHeM 00BEKTHBHO CBHIETENLCTBYET nomydenue 22.04.2021 rona
cnpasku CII6 'Y 3 «"opoackas mOMMKINHUKA» 00 OTCYTCTBUH MPOTUBOIIOKA3aHUH
st cnaun HopM ['TO u mocnenyromiero BeinojgHeHus kommiekca I'TO X ctyneHu Ha
otimuHo (IIpukaz Muncnopra P® Ne 77-HI" ot 01.07.2021 r.).

51 onHOBpEMEHHO TIPOBOAMI 179 n3MepeHuit GU3NOIOTHYECKUX MTapaMETPOB (TeM-
neparypsl Tena, JaBJIeHUs] KPOBH, MyJbCa) U OBEICHUECKUX apaMeTPOB TEXHOJIOTHEH
BuOpomnzodpaxenus (Munkun, 2007; 2020) nporpammoii VibraHT, u3roroBuTens
Oncuc (Cankt-IlerepOypr, PD), HeckoabKO pa3 B pa3InyHOE BpeMs CYTOK ¢ 9 deBpast
o 14 mapta 2022 roga). I[Iporpamma VibraHT (Munkus, bo6pos, 2020; MunkuH,
Kocenxkos, 2021) u3mepsier 68 moBeAeHYECKHX NapaMeTPOB IMIyTeM OCCKOHTAKHOTO
aHaJln3a MUKPOJBM)KCHUHN T'OJIOBBI YeJIOBEKA MpU 00pabOTKE TEIEBU3MOHHOT'O CHUT-
Hayia. J{7sg n3mMepeHus: TeMIeparypsl Teina UCTOIb30BAICS TEPMOMETP MEIUITHHCKUN
MakcuManbHblil cTeknsHHbI (TOCT 302-79) Normal Glas 360, ¢ nenoit geneHus
0,1 rpanyc. laBneHue u myasC U3MEPSIIUCH MPUOOPOM AJISl U3MEPEHUS apTEPHATBHOTO
JABJICHUS U Y4acTOThI IyJbca, Mojenb UA-888. M3MepeHue myJibca JOMOJHUTEIBHO
KOHTPOJIMPOBAIIOCH ¢ omotikio Pulse Oximeter, monens AD 805. [Iporpamma VibraHT
Obula ycTaHOBJIIeHa HAa HOYTOYK Lenovo ¢ mpoueccopom Intel Core 15 u Be6 kamepoii
Microsoft LifeCfm Studio, 3akperienHoil Ha HOyTOyKe HanpoTuB auna. Mzmepenue
[IOBEJCHYECKHUX N1aPaMEeTPOB IPOBOJAMINCH B T€UCHUE 3 MUHYT [UI1 YMEHbIICHUS BIIU-
STHUSI XpOHOOMOJIOTUYECKHX TpolieccoB Ha pe3ynbrar (MunkuH, brank M., 2021).
CraTtuctuueckas o0paboTKa pe3yIbTaTOB U3MEPEHUS OCYIIECTBISIACH IPOTrPaMMOit
VibraStat pa3zpabotku kommannu Dncuc (Cankt-IlerepOypr) ¢ mpuMeHeHHEM MPo-
rpamMMbl Excel.

Pesynbrathbl

PesynbTaThl Hccieq0oBaHusS KOPPEISAIUN MEXKIY MOBEICHYECKUMHU TTapaMeTpaMH,
m3MepeHHsIMU cucTeMolt VibraHT, u dpusnonorndyecknmu mapamMerpamu (Temieparypa
TeNa, HUKHEE U BepXHEe apTepHalibHOE JIaBJICHHE, YaCTOTa MyJIbca) PUBEJCHBI B KOP-
PEISIIMOHHON MaTpUIle TaOIUIIBI 1.
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l'ucrorpamMma CpaBHHUTENBHBIX PE3YIbTATOB MOBEACHUECKUX MAPAMETPOB JTHEBHBIX
(08 yrpa — 20 Beuepa) 1 HOUHBIX U3MEPEHUH BapraOeILHOCTH MPUBEICHA HA PUCYHKE 1.

mv1

30 + =2

S e e & @ e

Puc. 1. [ucmoepamma cpasHUMerbHbIX Pe3ybmamos nosedeHYecKUx napamempos
OHesHbIx V1 (08 ympa-20 sedepa) u Ho4HbIx V2 usmepeHul eapuabesibHocmu

KoppensainonHas 3aBUCUMOCTh MEXIY (QU3HUYECKUM H3MEPEHHEM TeMIIepaTyphl
TeJa U MOKa3aHUSIMHU TeMIIePaTyphl Teja Onpe/IelieHHbIe 00yUYEeHHBIM UCKYCCTBEHHBIM
naTeiekToM (M) mo moBeneHueckuM mapamerpam (Axkumon, Munkua, 2021) npu-
lopuzoHmarnbHasi ocb

BElICHA Ha PUCYHKE 2.
npedcmasrnsem ¢husuyeckue -

3HaYeHuUs UsMepeHull 35,4 35,6 35,8 36 36,2 36,4 36,6 36,8 37
memnepamypbl mena Physical T

37,5

37

Puc. 2. KoppensyuoHHasi
3a8UcuUMoOCmb Mexoy

L]
36,5
busu4eCKUM U3MepeHUeM
memnepamypoli mena
U rokasaHusMu memnepamypb|
.

ALT

mena oby4yeHHbIM MU o 36
rnogedeH4YeCcKUM rapamempam.
o eepmukanbHoti ocu —
3Ha4YeHusi memrepamypab|
mena, rnosny4YeHHble 355
npu pacdyeme oby4yeHHbIM UN.
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Koadduunent koppensuuu Ilupcona Mexmy pe3ynbraTaMu U3MepeHui Gpu3nye-
CKOW TeMIlepaTypbl U TEMIIEpaTyphl onpeaeneHHoi o0yuenasiMm MU st pucynka 2
cocraBui 0,69.

Ouckyccus

[Mockonbky wcnonb3yemas mporpamma VibraHT kpome muarHOCTUKH TICHUXO-
(PM3NOIOTHYECKOTO COCTOSIHUS TIO3BOJISET U3MEPSITh nmoka3atenu @3, B pe3ynbrare
WCCIIEeIOBAaHUS OBLTN MOYYeHBI PE3YJIbTAThl, KOTOPBhIE KAaK OBl «BBIXOMIST 332 PAMKIDY
MOCTABJICHHOH 1IEJIM, HO BECbMa WHTEPECHBI C TOUKH 3pEHHUS MOTYyYCHUS] 00BEKTHBHOTO
OTBeTa Ha BOIpoc — OoieH s win 310poB? [loaTromy HaunéM ¢ HEX. B pe3ynbrarte
HCCJIeI0BaHNs YCTaHOBJIEHO, YTO pe3yibTaThl TodbKo 104 m3MepeHuil nmokasarenei
@3 (konmmuecTBO CBs3EH MeXIy (PU3NOIIOTHUECKHM CHCTeMaMH, OalaHC JBHKEHUH
genoBeka) u3 179 cooTBETCTBYIOT HOpMaM M MOKa3bIBaIOT B Tabnuie « MHauBuayans-
HbIe ToKazaren» Bkiaaaku HealthTest sueiiky «3mopoBre» 3emeHoit. ITO cOCTaBIIET
58 % ot obmiero konmuecTBa U3MepeHuil. st cpaBHEHUS OTMETHM, YTO KOJUYe-
CTBO pE3yJbTaTOB U3MEPEHUH, IPHU KOTOPHIX AUeiika «3m0opoBhe» — KpacHas (0b6a
MoKas3aTessi OTKJIOHSIOTCA OT HOPM), OKa3aJochk paBHO 13 1 3T0 cocTaBisieT Bcero 7%
OT 001mIero KojgudecTBa m3MepeHnidt. CTOUT OTMETHTh, UTO W3 3THX 13 pe3ynpTaToB
«HE3I0POBbsI», TOJIBKO B 4-X CiIydasx Temreparypa Teia Obuia Huke 36,0 rpagycos
(a mmenno: 35,8; 35,7; 35,9 u 35,8 rpagycos). UTo ke KacaeTcs 9acTOTHI IyJIbCa, TO TYT
KapTuHa Apyras. Jns otux xe 13 pe3ynbTaToB «HE3J0POBbS» XapaKTepHA BeJTMYUHA
mynbca Hke 60 ymapoB B MuUHYTY (a mMeHHO: 57, 58, 57, 59, 53, 58, 53, 54, 57, 51,
57). Y1 TonbKO B ABYX CIIydasx «HE3I0pOBbs» (M3 13 m3mepeHuil) mynbc OblT paBeH
60 1 63 ymapoB B MUHYTY.

PesynbraTel n3mepenus napamerpoB [IPC uMeroT Takylo 0COOEHHOCTb, KOTOpast
OpocaeTcs B Tia3a, YTO HA3bIBACTCS «HE BOOPY>KEHHBIM TJIa30M», TO €CTh J0 CTaTH-
CTHUYECKOWH 00pabOTKU pe3ysbTaToB. MccieqoBaHueM yCTaHOBIIEHO, YTO CaMbIM OT-
knonsonmmMes u3 12 napamerpos [1OC (1 — arpeccus, 2 — ctpecc, 3 — TPEBOKHOCTb,
4 — OmacHOCTh, 5 — ypaBHOBEUIEHHOCTh, 6 — XapU3MaTHYHOCTbh, 7 — SHEPTUYHOCTb,
8 — camoperymnsanusa, 9 — ropmoxxkenue, 10 — veBpotusm, 11 — nenpeccus, 12 — cua-
CThe) SABISETCS MapaMeTp PHEPruIHOCTh. B MaccuBe n3 179 TectupoBaHmii OH COOT-
BercTBOBa) HOpMe 10—50 Tonbko 35 pasa, uto coctapisieT Bcero 19,6 % ot obiero
Konm4decTBa u3MepeHui. [lpu sToM cyriecTBeHHO, YTO 3HaUYEHHUS JAHHOTO NapamMeTpa
HU pa3y He npeBbiciiio udpy 16. CTOUT OTMETHTB, YTO BCE CITy4au OTKIOHECHUS (MX
144) mapameTpa SHEPTUIHOCTH OT HOPMBI ITPOU3OILTH B OJJHY CTOPOHY — HI)KE HIDKHEN
TpaHuIlbl, HO HWXe 3-X He onmycKainuch. [locTpoeHHas Ha OCHOBE pe3yJbTaTOB HCCIIe-
JOBaHMS KoppensiuonHas mMatpuna (pu 0,5) mokasana, 4To MEXIy TeMIepaTypon
Tela, JaBJICHUEM KPOBHU, YAaCTOTOHN IyJibca C OJHOM CTOPOHBI, U MoKazaTeassMu D3,
u napamerpamu [IOC ¢ npyroil CTOpOHBI, IPAKTUYECKH OTCYTCTBYET KOppeisus. Bol-
BOJI, YTO Temreparypa Tena (OMOJOrHYecKid MoOKa3aTelb), 1aBIeHue KPOBU U ITYyJIbC
(pu3monoruvecKue moka3aTeln), 1 OTAebHbIe moka3aTenn [1DPC (mecuxodu3nonoru-
YecKHe MoKa3aTenu) SBIA0TCS (yHIaMEeHTaIbHBIMH, T.€. HE3aBUCHMO JIPYT OT Apyra
XapaKTepHU3yIOT COCTOSTHHE YEIIOBEKa.
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310pOBbE — 3TO COCTOSIHHE (PU3MUYECKOTO, MICUXHUSCKOTO M COIMATBLHOTO 0JIaro-
MOJTy4us, IPH KOTOPOM O0JIe3HN U HeMOoIH ((pu3mueckrne HeJOCTaTKH) OTCYTCTBYIOT
(WHO, 2006). Ogaaxo HEMOIIU C BO3pacTOM Hen30eKHbI. UTOOBI UM MPOTUBOCTOSATH
HY)KHO pacCMaTpUBATh 37I0POBbE YEJI0BEKa KaK SBJICHUE, KOTOPOE MOXKET OBbITh H3Y4EHO
METOJIaMHU TOYHOH Hayku. J[J1s 3TOro He0OX0AUMO 00JIaaTh COOTBETCTBYIOIUMHE Ha-
VYHBIMH METOJAMH, METOIAMH CIIOCOOHBIMHU HU3MEPSITh «KOJIUIECTBO 3I0POBBS» Y UETI0-
Beka. Ha BaXHOCTh KOIMYECTBEHHOTO MOAX0/1a K U3yUEHUIO 340p0oBbs emié B 1996 rony
oOparan BHMaHue akageMuk H. M. AMocoB, yTBepskaas, uto: «HacTosmuit HayuHbIi
MOJIXO/T K ITOHSATHIO 3JI0OPOBBSI TOJDKEH OBITh KOJMMYeCTBEHHBIM. KomuecTBO 310pOBhs —
BOT YTO HY>KHO 3HAaTh O ueioBeke. Hy>kHO ero m3MepsaTs. MHOTO 310pOBbSI — MEHBIIIE
[IAaHCOB Ha pa3BHUTHE OOJIE3HH, MAJIO 37J0POBbSt — 00Ne3Hb» (AMOCOB, 1996).

3aknrioueHue

[IpoBeneHHOE HccIe0BaHNE NTOKA3AJI0 HE3aBUCUMOCTh (OTCYTCTBHE KOPPETISILIUN)
OTIENbHBIX (DU3HOJIOTUYECKIX XapaKTEPUCTUK YeI0BeKa (TeMIepaTypsl Teja, apTe-
PHAIBHOTO JaBJIEHUS, YACTOTHI ITyJIbCa) OT IOBEACHYECKUX N1apaMETPOB, H3MEPEHHBIX
TexHoJoruel BuOpon3odpaxxeHus. IlomyueHHbIe pe3ynbTaThl OKa3ail, YTO COBOKYII-
HOCTb ITOBEJCHUYECKHUX MapaMeTpoB, MCII0JIb30BaHHAs o0ydeHHbIM MU, mo3Bomser
MOJIEIMPOBATh (PU3UOJIOTHUECKHUE apaMeTphl YeJoBeKa ¢ TOYHOCTbI0 0Koyo 70%.
B03M0)XXHOCTH HOBBIIIEHUS] TOUHOCTU ONpPENEIEHUS (PU3NOIOTMUECKUX HapaMeTpoB
3a CYeT MOBEJCHUECKUX TPEeOYET IOMOIHUTENBHBIX UCCIIEJOBaHU, TaK KaK IIPH MIPO-
BEJCHUM IaHHOT'O HCCIEAOBAHUSA BOIPOC TOYHOCTH MU3MEPEHUS (PU3MOIOTrMUECKUX
napaMeTpoB He OBLT pelIeH.

O6bennaeHre GU3NOIOTHUECKUX U TIOBEJCHUYECKUX MapaMeTPOB IS OIpeIeNIeHUs
MHTETPalbHBIX XapaKTEPUCTUK 30POBbA MPEACTABIAETCS MHE NMEPCIEKTUBHBIM Ha-
MIpaBJIEHUEM MHTErPATHBHON MeIWIIMHBI (3axap4yeHko u ap., 1997), tpebyromum ycu-
nenHoro pa3sutus. He ciayuaiino akagemuxk U. I1. [TaBnos (Ilasnos, 1951) yrBepxnan,
YTO BBICIIAs HEPBHAS JIEATEIBHOCTD SBISIETCS OCHOBOW BCEX (PM3HOJIOTUYECKUX TIPO-
meccoB. PerymsipHoe n3aMepeHne MOBeIeHYeCKHX ImapaMeTpoB mporpamMmmoit VibraHT
MTO3BOJISIET TIOBBICUTH OOBEKTUBHOCTH CAMOKOHTPOJISI COCTOSIHUSA 37I0POBbS, YMEHBIIAET
PHUCKH YXYALIEHHUS] COCTOSHUS MOKUIIBIX U MOXET HUCIIONIb30BaThCsl B OECKOHTAKTHBIX
1 KOM(OPTHBIX TEPOHTOJIOTUIECKUX UCCIIEIOBAHUSIX.
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Annomayusa: B cmamve ananuzupylomces ACUXODUIUOIOSUYECKUT MeMmOoO OUACHOCTHUKU
@axkmopog pucka npegviuteHus u 310ynOmpeodIeHus OOAHCHOCMHBIMU NOTHOMOYUAMU OPUYEPCKUM
cocmagom. Paccmampusaemcs 6o3moochocms npumernenus 110 VibraMI u VibraNLP kax memo-
0a adanmueHo20 NCUXoPU3UON02UYECK020 U Ncuxonrocuiecko2o mecmuposanus. CpagHusaiomcs
npoQUNU MHOIHCECMBEHHO20 UHMENIEKMA, NOTYYeHHbIe NPU NOMOWU 2 PA3HLIX NO CIMPYKmMype
MemOoOUK NCUXOPUZUONOSULECKO20 MECMUPOBAHUSL. AHATUIUPYIOMC 08€ PA3Hble MUNOL02UYECKUe
MoOenu Xapakmepucmux IUYHOCMU, NOAyYaemble HA Cmaouu OCHOBHO20 U NPed8apumenrbHO20
mecmupoganusi. Cmumyivl, npeovseisemvle Ha CMaouu OCHOGHO20 MEeCMUPOBAHUSL, UMEIOM MHO2O0-
Gaxmopmuyio ruHe8UCMUYECKYIO CIPYKMYPY ¢ npugaskou k muny MU u npeomemy mecmupoganus
(npogunio uz 3-x nopokoe IUYHOCMU U PAKMOPOE PUCKA NPEBbIULEHUSA UNU 310YNompebaeHus
O00IAHCHOCMHBIMU NOTHOMOYUAMY). [Ipusedensl sIKcnepumenmanvhsle OaHHbIe: OYEeHKU PUCKOS npe-
8bIULEHUSL U 310YNOMPeEOIeHUs OOTHCHOCTHBIMU NOTHOMOYUAMU NO NOPOKAM. HECAHKYUOHUPOBAHHOE
npUMeHeHue OpyAuCUs, HapKOMUYECKasl 3a8UCUMOCTb, Cyuyudaibioe nogsedenue. Ilokazana céa3v
npoghuia MHOICECMBEHHO20 UHMENNEKMA U NPOPUISL NOPOKOS JUUHOCIU 08YMS HE3AGUCUMBIMU
memoouxamu: VibraMI u VibraNLP.

Kniouesvle cnosa: nopoxu nuunocmu, npegviuierue NOIHOMOYUL, 310YnompeodieHue NOTHOMOYU-
SAMU, MHOJCECMBEHHII UHMENNEKM, HeCAHKYUOHUPOBAHHOE NPUMEHEHUEe OPYICUS, HAPKOMUYECKAs
3a8UCUMOCHIb, CYUYUOATbHOE nosedeHue, 8ubpouzobpadicenue, VibraNLP.
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Abstract: The article analyzes the psychophysiological method for diagnosing risk factors
for excess and abuse of power by officers. The possibility of using VibraMI and VibraNLP
software as method of adaptive psychophysiological and psychological testing is considered. The
profiles of multiple intelligences obtained using 2 methods of psychophysiological testing different
in structure are compared. Two typological models of personality characteristics obtained at the
stage of basic and pretesting are analyzed. The stimuli presented at the stage of basic testing have
multifactor linguistic structure tied to the subject’s MI type (the profile of personality vices, as risk
factors for excess or abuse official authority). Experimental data are presented: assessment of the
risks factors for excess or abuse official authority in terms of the following vices: unauthorized
use of weapons, drug addiction, suicidal behavior. The relationship between the profile of multiple
intelligences and the profile of personality vices is shown using two independent methods: VibraMI
and VibraNLP.

Keywords: personality vices, abuse of authority, abuse of power, multiple intelligences,
unauthorized use of weapons, drug addiction, suicidal behavior, vibraimage, VibraNLP.

BBepgeHue

[Ipobaema npodeccuoHaIbHON NOArOTOBKH BOCHHOCITYKAIIUX (B TOM YHCJIE MPO-
(eccnoHaIbHOE U IMYHOE COOTBETCTBIE) OTHOCUTCS K pa3psly CTPaTETHIECKUX 3a/1a4
6onpmuHCTBa Tocynapets Mup (NATO IS, 2003). [TocTaBnennyro 3amaqy npodeccro-
HAJIBHOTO M JINYHOTO COOTBETCTBHSI BOGHHOCTY KaIlIUX PelIaioT pazanyHble BeqoMcTBa.
B pa3HbIX cTpaHax MHpa T€XHUYECKUH NpOQaiIvMHr — OIHO W3 NPUOPUTETHBIX Ha-
MIpaBJIEHUI OLIEHKHM KOMAaHIHOTO COCTaBa BOOPYKEHHBIX CHII.

Texuonorus Bubponzobpakenus (Muukus, 2007; 2020) xoporro 3apeKkoMeH10Baa
ce0s1 Kak MeToJl ICUXO(PHU3NO0TIOTHUECKOTO MPOQaiInaTa (Pa3HOBUIHOCTh TEXHHIECKOTO
npocaitmmara). B 2020 roxy BriepBbie ObLUTH OMYOIMKOBAaHBI PE3YIbTATHl aTANTHBHOTO
NCUX0(U3NOIOTHYECKOTO B TICUXO0JIOTHYecKOTo TecTupoBanus Ha 6aze [10 VibraNLP
B paMKax MujIoTHOTo uccienoBanus (Hukomaenko, 2020). IIpencraBiaeHHas YATATEITO
METOJIUKA BKJIIOYala pa3padoTKy HEHTpalbHBIX CTUMYJIOB M CTUMYJIOB Pa3HOM CTENEHH
3HaYMMOCTH K HccienyeMoMy (GakTopy: Jro0ble BUIBI OTKIOHSIOLIET0Cs, IPOTHBO-
MPaBHOTO TIOBEACHUS, alquKIuu u T.1. B 2021-2022 r.r. uccnenoBanue ObLIO MPO-
JOJDKEHO U €0 Pe3yJIbTaThl IPEACTABIEHBI B JAHHOM CTAaThe: BO3MOXHOCTD IIPUMEHEHUS
VibraNLP ¢ ucnons3oBaHHEeM pa3inU4YHBIX TUIOB (PAKTOPHOHM HArpy3KH, JTUHEHHBIN
HPUHIMII IPEABSIBICHbS] CTUMYJIOB, IIPU KOTOPOM U3y4aeTcs cpa3y HECKOJIBKO paBHO-
3HAYHBIX (PAKTOPOB (IPYI PUCKA TOPOKOB JINUHOCTH, OTKJIOHSIOLIETOCS TIOBEICHHS).

ens uccnenoBanys: BISIBIEHUE (PaKTOPOB PHICKA IPEBBIICHHS U 3I0YTIOTPEOICHUS
JOJKHOCTHBIMH MTOJTHOMOYHSAMH 10 TIOPOKAM JIMYHOCTH: HECAHKLIIMOHUPOBAHHOE MPH-
MEHEHHE OpY>KHS, HAPKOTHIECKas 3aBICUMOCTb, CyHIINJAIbHOE ITOBE/ICHHUE.

l'unmotesa: 3moynoTpebieHre WU HECAaHKUMOHHUPOBAHHOE NMPUMEHEHHE OPYXKHUS,
CyHMIIMIAJBHOE TIOBEIEHNE U HAPKOTUYECKYIO 3aBUCUMOCTD CIIEyeT pacCMaTpUBaTh
KaK OCHOBHBIC MTPUYUHBI [IPEBBILICHUS U 3JI0YNOTPEOICHUS TOKHOCTHBIMH HOJTHO-
MoumsiMu. IIpennonaraercs, 4To obImieuenoBeYecKrne IIEHHOCTH, MPeJACTaBICHHbBIC
npo¢uiIeM MHOXECTBEHHOTO MHTEIUIEKTa, CTAaHyT MPEBATUPOBATh HAJ LEHHOCTSIMH
aCOLMANBHBIME (TIOPOKaMHU JIMYHOCTH) Y OQHUIEPOB, HECKIOHHBIX K MPEBBIIICHUIO
U 370yNOTPEOICHNIO JOKHOCTHBIMU TIOJTHOMOYHSAMU.
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MaTepuansi u Metoabl

OKCIEPUMEHTAILHYIO TPYIITY COCTaBIIN: 48 opuIepoB, B BO3pacTHOI KaTeropuu
ot 23 o 46 net, HaxOJAIIUXCS Ha MOBBIICHNH KBaTudukauu. Bee BoeHHOCTY )aue
3I0POBHI M UMEIOT BBICIIIEE WHKEHEPHOE 00pa3oBaHne. DTHYECKUH COCTaB BEIOOPKHU
XapaKTepU3yeTcs TOCTaTOYHBIM pa3sHO0Opa3ueM. bbuin BbIeNeHbl TP YCIOBHBIE TPYTI-
el [Ipu aTom Gonee momoBuHb 52,10% — pycckux, ykpauHIb-0enopycel — 31,31%
u 8,33% — taTaps! 1 kaBKa3usl. KonTposnpHas rpymnmna: 260 yesnoBek, pabOTHUKH onac-
HBIX MPOU3BOJICTB (ATOMHAA M XMMHYECKasl MPOMBIIIIEHHOCTh). DTHUYECKHIA COCTaB
KOHTPOJIBHOM rpynmsl ogHopoeH: 100% pycckue.

TexHonmorusi BHOPOM300pakeHUs SIBISETCS OCHOBHBIM METOJIOM TPOBEICHHOTO
uccnenoBanus. JlaHHas TEXHOIOTHS O3BOJISIET OTy4aTh MHOIOMEPHbIE 3aBUCHMOCTH
XapakTepucTuK rncuxodusnonornieckoro coctosiaus (I1OC), peructpuposars u3me-
HEHME SHEPIreTHKHU M HalpaBleHUE 3TOro u3MeHeHus. M3meHnenue BolaenseMoi (pac-
XO0JIyeMOi1) 4YeIOBEKOM 3HEPTUHU U3 Ha4aJIbHOTO COCTOSHUSA B IPYro€ IHEPreTHIecKoe
cocrostHre n3Mepsiercs B kkan/muH (Munkus, 2007; 2020).

MeToauku:

1. VibraMI — nporpamma Ha 6a3e TexHoJ0rHN BHOpon300paxenus (Munkus, 2007;
2020), mo3BOJIIET MOJYYUTh MPO(HIL MHOXKECTBEHHOTO MHTEIUICKTa. [loayueHHBIN
npo¢ b MHOKECTBEHHOTO MHTEJUIEKTa MOKHO PaccMaTpUBaTh C MO3ULUN WHANUBU-
IOyanbHOTO Mpoduiis crnocoOHOCTEH, cdepbl nHTEpecoB U npeanouteHnii (MUHKUH,
Huxonaenko, 2017).

2. VibraNLP — mporpamMma Ha 6a3e TEXHOJIOTHH BHOPOU300paskeHHS, ICHXO0JIOTU-
YEeCKUH U MICUXO0(QHU3HOIOTHUECKUH MTPOGalIMHT OTKIOHSIOIET0Cs OBEACHUS.

OmnpocHuk conepxuT 144 yrBepxaeHns u 144 3putenbHbIX cTUMyIa (1o 72 Ha npes-
BapuTeIbHOE U OCHOBHOE TECTHPOBAHKE, 10 6 paBHO3HAYHBIX 110 CMBICIIOBOM HAarpy3Ke
BOIIPOCOB Ha KaXKAbIH H3MepsieMbIli mapameTp) ¢ HPaKTOpHOI NPUBSI3KOH K 3 H3ydaeMbIM
(hakTopam.

B pesynbraTe npenBapUTENbHOTO TECTUPOBAHUS ONpeaessieTcsl Mpouiib MHOXKE-
ctenHoro uaTeuiekra (M) (Gardner, 1983). 3aTeM, BEIBISIOTCS 2 JOMUHUPYIOIIAX
tuna MU. JIugupyrouire Tunsl MU onpenensTcst Ha OCHOBE O€CCO3HATENLHON peak-
nuu (IE) 6e3 yuera co3HATENBHBIX OTBETOB TecTHpyeMoro denoBeka (YN). Ha ocHoBe
2 nuaupytromux TunoB MU metonoM ciy4aifHOro BeIOOpa moaouparorcst 12 TeKCTOBBIX
CTUMYJIOB (T.€. 110 4 ONIO3ULHOHHBIX APYT APYTY TEKCTOBBIX CTUMYJIAa HA KaXKAbIi
¢axTop). TexcToBble U rpaduyeckre CTUMYJIBI IO HAIIPABICHHOCTH COOTBETCTBYIOT:

— TpYIIIE pUcKa HECAHKIIMOHUPOBAHHOTO MTPUMEHEHUS OPYKUS,

— IpyIIE pUcKa HAPKOTUYECKON 3aBUCUMOCTH,

— TpYIIIE pUCKa CyHIIUIAIBHOTO TOBEACHNS.

Bri6op naHHbBIX 3-X ()aKTOPOB PUCKA MPEBBIMICHUS U 3I0YIOTPEOICHUs CIIyxeO-
HBIMH TIOJTHOMOYHSIMH HE CIIy4daeH: 3a oCHOBY B34T onpocHuK CAHT-30, momynspabrit
B paMKax MPEBEHTUBHON BOCHHO-TIearoruieckoit nesrenbHoct (FOnakesuy, 2000).

Anroputm TectupoBanus npu nmomoriu VibraNLP umeer croro cnenuduky. Tectu-
POBaHHE COCTOMT M3 2-X YacTei: MPeIBAapUTEIBHOTO U OCHOBHOTO TECTHPOBAHUS.
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[IpeaBapuTenbHOE U OCHOBHOE TECTHPOBAHUS IIPOBOASITCS MOCIEAOBATENbHO Oe3 mepe-
pBIBa. 3HAYUMOCTH CTUMYJIOB, PEABSABISAEMBIX B TIPOIIECCE OCHOBHOTO TECTUPOBAHIS,
MPONOPLHOHATbHA IPUOPUTETHOCTH Nap M, onpeieneHHbIX Ha ATaIe NpeIBapUTEb-
HOTO TecTHpoBaHusA. CTUMYIIBI, IPEIbSBIAEMbIEC HA CTAINN OCHOBHOTO TECTHPOBAHHUS,
oTpaxaroT npuoputetsl MU, npuBsizaHHble K PaKTOpPy pUCKa (T.€. HOPOKaM JIUIHOCTH:
HECaHKIIMOHWPOBAHHOMY IIPUMEHEHHIO OPYKHS U p.).

[Teperie 12 BompocoB — muarnoctuka npoduinst MU (Ha ocHOBe cirydaifHOTO BBI-
0opa u3 6 paBHO3HAUHBIX BOMPOCOB it kKakaoro tTurna MU). C 13 mo 24 — Bonpockl
¢ (hakTOpPHOI HAarpy3Koii, COrIaCHO MHAWBUAYanbHOMY npodmito MU (TemaTtnka Bo-
MPOCOB ¢ (DaKTOPHON HArpy3Ko# cooTBeTCTBYeT BenymuM Turmam MU). B kauecTse
puMepa pacCMOTPUM CUTYaLUIo, KOTAa IMANPYIOINUME THamMu MU okasaiuce napel
BU-MJI u ®U-KP (pacumdpoBka cokpalieHuii MpuBecHa B MOIIUCH K PHCYHKY 2).
C0O0TBETCTBEHHO, BOIIPOCHI € (PAKTOPHOM HArPY3KOH MPEACTABIAIOT COO00I THOPUIHYIO
BEPCHUIO MEXKAY HCCIeLyeMbIM (GakTOpoM (OpyKKe, HAPKOTUKH, CYHLIUA) U JIUAUPYIO-
mumu tunamMu MU. Tlpuamep npuseneH B Tadmure 1.

Ta6bnuuya 1
Bonpockl ocHoBHOro TectupoBaHus, cootseTcTeyowme BU_MJT n ®U_KP MU
B/_MN dUN_KP
KpoBHasi MecTb — nnyHOEe Aeno Kaxaoro YTto6bl XOPOLLO XWTb NOTOM, Hago yousatb
yernoBeka cenyac
myno nonactb nog TpnbyHan, CMbICN Haka3aHWs B OCO3HaHWMW BUHbI,
3awmuas apysemn a He Hacunun
J1oBUTb MIOKM HaeguHe — MPUATHO U NPOCTO HapKoTukn NpmaatoT CMbICI BaLLEN XU3HU
HapkoTukam — cTon, ecnvm AopoXuLLb TBOpYECKMIN YENOBEK CHACTNIVB
Onu3KkMMK nroabmu 1 6e3 HapKOTWKOB
Bawwa xun3Hb Tskenasa n 6eccmbicneHHas [Myno uennsaTbcs 3a XXM3Hb, BCE U Tak MIIoXo
Brnnskne n Hble NIAN HaMNONHAT o
SKN€ 11 POAHbIE JIIOAN HAMONHAIO [axe B CNOXHON CUTyaLMmN eCTb BbIXOA

BaLly XW3Hb CMbICITOM

B HOpMeE oO11euenoBeuecKre IeHHOCTH, MIpecTaBlIeHHbIe TPO(UIEM MHOKECTBEH-
HOT'O MHTEJUIEKTa, CTaHyT IPEBAIUPOBATh HAJl ICHHOCTSIMU aCOLUAJIbHBIMHU ([IOPOKaMU
nnyHOCTH). Bosiee moapoOHO anropuT™ pacyera rpyIil pUcKa AEBUAHTHOTO OBEICHNS,
[IPOTHUBOIPABHBIX J€HCTBUII U IIp. IpelICTaBIeH B Oojee paHHUX ImyOumkanuax (Huxo-
naeHko, 2020, 2021).

[lepeiinem K pe3ynbraTam HccieqoBaHus (PaKTOPOB PHUCKA MPEBBIMIEHUS U 3JI0YTIO-
TpeOJIeHUsI JOPKHOCTHBIMH MOTHOMOYHSAMH O(HUIIEPCKUM COCTaBOM.

Pe3yn bTaTbl nccnenoBaHus

PaccmoTpum naHHBIE TPO(UIST MHOKECTBEHHOTO MHTEJUIEKTa Y O(QHUIEpOB U pa-
OOTHHKOB OIACHBIX NMPOU3BOJICTB MPUBEIECHHBIC COOTBETCTBEHHO Ha PUCYHKaX | U 2.
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Puc. 1. [pogpurnb MHOXXecmeeHHO20 UHMerniekma 6 2pyrine oguyepos
(MO VibraMl)
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Puc. 2. [pocburnb MHOXXeCmB8eHHO20 UHMesiniekma compyOHUKO8 OnacHbIX rpou3eoocms
(MO VibraMl)

YcrnosHble 0603HaveHus], 30eck U daree:

M — cpedHee apugpmemuyeckoe 3HadeHue muna MU;

A — cpedHee 3HayeHue abcornroMHOU M02PEeWHOCMU USMEPEHUS (8 HaweM cllydae OHO PasHO
3Ha4YeHUro npueedeHHOU noepewHocmu, mak Kkak ouarnasoH UsMepeHusi ecex npogusneli 00UHaKo8
u cocmasnsem 100 %) coomeemcmeytowezo murna MU;

0 — cpedHeksadpamuy4ecKoe OMKITOHeHUe 3Ha4yeHull coomeemcmayrouje2o muna M.

YcroeHble 0603HaYeHUsT MuUno8 MHOXeCmeeHHO20 uHmesnnekma: BU — BHympunu4HocmHbId,

®U — ®unocogpckul, JIM — Jloeuko-Mamemamudeckul, K — BusHec-Kommepyeckud, BT —

BusyanbHo-lpocmpaHcmeeHHbil, P — [NpupodHeit, MO — MomopHo-deueamernbHbit, MP —

My3bikanbHo-Pummuyeckuli (ayduansHeili), 1B — [NodsuxHuyveckul, B/l — BepbansHo-/TuHzeu-
cmuyeckull, KP — KpeamusHbit, MJ1 — Mexnu4HocmHbId.
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B rpynne mnanmux oduiepos nuaupyromumu tunamu MU oxazanucs MJI (75,2%),
MU (70,8%) u IIB (70,2%) MU. B rpymniie pabOTHUKOB OMACHBIX MPOU3BOJICTB OKa-
3ammuch [P (74,7%), M (73%) u MJI (67%), (puc. 1, 2). B nienom, moiry4eHsl pa3Hble
MpOQIIN MHOKECTBEHHOTO MHTEIICKTa JIJIS IByX TPYIIIL.

ComnocraBum npodwis MU no VibraMI ¢ npodunem MU no VibraNLP.

Amnanu3 pe3ynpratoB o VibraNLP nokazan 6xmskue ¢ VibraMI 3nadenus mpo-
¢wis MU. B uncne muaupyromux tuno MU okazanuces MJI (BU _MJI 70,2%) u 11B
(ITB_BK 68%), mo ananoruu ¢ VibraMI (puc. 3).

100,0 % Final
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Puc. 3. lpogburnb MHOXECMBEHHO20 UHMesiekma u ¢hakmopoe pucka rnpesbiueHUst
u 3noynompebrneHusi QOMKHOCMHbBIMU MOTHOMOYUAMU oguuepamu (ycpedHeHHble OaHHbIe
o 6eccosHamersbHoU peakyuu (IE) u cosHamensHbiMu omeemam (YN)), 10 VibraNLP.

YcnosHble 0603Ha4eHUs ¢hakmopos pucka npesbiweHust uu 3ioyrnompebrneHusi O0mKHOCMHbI-

mu rnonnHomo4usmu: OP_1/0P_2 — 3noynompebneHue opyxuem, 1 u 2 eonpocel; HP_1/ HP_2 —

ynompebneHue Hapkomukos, 1 u 2 eonpocwkli; CY_1/ CY_2 — cyuyudanbHoe nosedeHue,
1 u 2 eonpocsl.

CornacHo Moy4eHHBIM AaHHBIM ncuxodusnonornieckas peakius (I[1OP) na Bo-
mpocsl 0e3 pakxTopHoit Harpy3ku (M) nmetoT 6ompmuii Bec (MI=70%), ueM Bomipocs
¢ ¢akrophoii Harpy3koit (F =30%) (puc. 4). Takum oOpa3om, Miaiiuii 0pUIICPCKUN
COCTaB He CKJIOHEH K OTKJIOHSIOIIEMYCS TIOBEIEHHIO, PUCK TPEBBIIIEHHS U 3I0YTIOTPe0-
JICHUSI IOJDKHOCTHBIMH MTOJITHOMOYHMSIMA MUHUMAJICH. AHAJIU3 COOTHOIICHHS BOIIPOCOB
6e3 QaxTOpHOU HATPY3KH M OT/EIHHBIX KOMIOHEHTOB OTKJIOHSIOMIETOCs TIOBEICHUS
(o 3-M uccreayeMbIM (haKTOpaM prCKa) MOATBEPIKIACT MUHUMAIILHYIO TPYIITY PHCKa
MIPEBBIMICHUS U 3JI0YTIOTPEOICHUS TOKHOCTHBIMHU TTOJTHOMOYHSMH (pHC. 4).

HecmoTpst Ha yAOBICTBOPUTENBHYIO CPEIHETPYIIIIOBYIO TCHICHITUIO, aHAIIN3 UH]IU-
BHUIyaJbHBIX MTpoduiIei B Tpyrie opuiiepoB MoKa3sBaeT pa3dpoc IKCIIEPUMEHTATHLHBIX
JTAaHHBIX. BBISABICHBI TUIIA, pe3yJIbTAaThl KOTOPBIX COOTBETCTBYIOT MTOTPAHUYHON HOPME.
B kadecTBe Takoro npuMepa pacCMOTPUM JIaHHbIE TecTUpoBaHus oduriepa N.
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Puc. 4. CoomHoweHue ycpedHeHHbIx 0aHHbIX no becco3HamerbHoU peakyuu(lE)
u cosHamernbHbiMu omeemam (YN), 8 npoyeHmax.
YcrnosHble 0603HaveHUe hakmopos pucka MpesbIeHust unu 3r1oyrnompebneHusi 00mKHOCMHbLIMU
nonHomovusimu: OP — 310ynompebnerHue opyxuem, HP — ynompebnerHue Hapkomukos, CY —
cyuyudanbHoe nosedeHue, MW — mHoXecmeeHHbIU UHMEesNIeKm, 80rpockl npedsapumernsHo20
mecmuposaHusi (6e3 chakmopHoU Hazpy3Ku).

OOpamarot Ha ceOsi BHUMaHUsI OJTYYCeHHbIC 3HAYCHUS 110 MTAPaMETPy CYUIUIATEHOS
noBeaenue (CY): 87% mo manHOMY moKazaremio (puc. 5).
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Puc. 5. lpopurnb MHOXXeCmMBeHHO20 UHMesIeKkma u (hakmopos pucka npeebIleHUs
u 3noynompebrieHusi OOIMKHOCMHbLIMU MOTHOMOYUSIMU (YCpeOHeHHbIe OaHHbIe
o beccosHamernbHou peakyuu (IE) u cosHamenbHbiMu omeemam (YN)) y ogpuuepa N

B To xe Bpems, [IOP Ha Bompock 6e3 dakxTopHoi Harpy3ku (M) umerot 60ib-
mwii Bec (MI=60%), yuem Borpocs ¢ pakropHoii Harpy3koi (F=40%) (puc. 6). Takum
00pa3oM, PHUCK IMPEBBIMICHUS U 3JI0YNOTPEOICHUS TODKHOCTHBIMHU TTOJTHOMOYHUSIMU
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cocrasiseT 40%. U3 atux 40% pucka mpeBbILIEHUS U 370yNOTpeOIeHUs JOHKHOCT-
HBIMU ITOJIHOMOYHSIMU Ha JIOJII0 CYHLIMIAIBHOIO noBeneHus npuxoaurcs 20%.

Puc. 6. lHdusudyanbHbIl npogunb ogpuyepa N no ycpedHeHHoU beccosHamenbHoU
peakyuu (IE) u cosHamenbHbiM omeemam (YN), e npoyeHmax

O6cyxaeHue pe3ynsTaToB

Xopomast ¢puzndeckas noaroroska (Ml Tun M) onHa U3 KITF0UEBBIX Mpodeccro-
HaJBHBIX KOMIETEHINH B 00enX mpod)ecCHOHATBHBIX cepax: y opHUIepoB u padoT-
HUKOB OIACHBIX NMPOU3BOJACTB. Pa3BuThie koMMyHHKaTuBHBIE HaBbiku (MJI Tum MUN)
Tak)Ke MOXKHO pacCMaTpHUBAaTh B Ka4eCTBE NMPOo(ecCHOHANBHON kKomneteHun. Odurep
JIOJDKEH yMETh B3aMMOJICHCTBOBATh C BBEPEHHBIM €My COCTaBOM (cOJiaTaMu), Kak
1 pabOTHUK OIIACHOTO NIPOU3BOJICTBA YMETh HA IOJLDKHOM IIPO(PECCHOHAIEHOM YPOBHE
OMOBECTUTh MHPHOE HacesieHue o upe3Bbruaiinoi curyauuu (UC). B ganpHeimem
npodeccroHaIbHbIE KOMIIETEHIIMN PAacXOAATCs: Ui ouiiepa UMeeT BaXKHOE 3Hade-
nue [1B tun MU, T.k. 3TO HOJT, YecTh, cinykeHue Poaune; s paboOTHHKA OMAaCHBIX
MPOU3BOICTB — TIIyOMHHOE IMTOHMMAaHHUE MOCIEACTBUI SKOJIOTHYECKOH KaTacTpodsl,
T. €. BbIcOKas 3HaunMocTh [1P Tunma MU.

B nanHOM HcciieoBaHMY ITOKa3aHa CBsI3b LIEHHOCTEH 001eueIOBeUeCKUX (Ha Ipu-
Mepe npouIIsi MHOKECTBEHHOTO HHTEJICKTA) M LIGHHOCTEH acolManbHON HallpaBiieH-
HOCTH (TIOPOKU JIMIHOCTH, HAPYIIeHUS TIoBeeHus ). Oco00 XOTeI0Ch OBI OTMETHUTH, UTO
PaccMOTPEH Y3KUH CIIEKTP ACOLMAIBHBIX LIEHHOCTEH U TOPOKOB IMYHOCTH, T. €. JTUIIb
TE acolUaIbHbIE IEHHOCTH, KOTOPBIE MPEICTABIAIOT CO00H HaNOOIBIIYI0 ONTACHOCTD
NPY HECEHUU BOMHCKOH Ci1y>k0bl. HemanoBaxkeH TOT (akT, 4To BepBbie ObLT IPUMEHEH
MeTo1 HelpoauHrBrcTHYecKoro npodaiiiunra (ITO VibraMI u VibraNLP) B BoisiBIIeHHN
(haKTOPOB pUCKA MPEBBILICHNUS U 3710yNOTPEOICHUS JOHKHOCTHBIMHU MOTHOMOYHMSIMU
O(UIIEPCKUM COCTABOM.

Hecenue Bonnckoi ciyx0b1 (BC) conpsikeHo ¢ pa3nTuyHBIMU PUCKAMH HAPYIICHHS
MICUXMYECKOT'0 3/I0POBbSI BOCHHOCTYKAIINX, OCOOCHHO YYaCTHUKOB OOEBBIX JAEHCTBUH.
[TosTomMy Tak Ba)kKeH MOHHMTOPUHI NMpoduiIel ncuxopu3noIorHiecKoil aKTUBHOCTH
IO 33/IaHHBIM MapaMeTpaM (CyHIUAATBHOE MTOBEIEHUE U 1Ip. ).
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3akniouyeHue

B xo/e nmpoBeneHHOr0 UCCIeIOBaHUs pa3paboTaHa METOINKA OMPEACICHUS MPO-
(M1 TOPOKOB JIMYHOCTU M OTKIIOHSIIOIIETOCS IMOBEJCHUS TI0 MapaMeTpaM: HecaHK-
LMOHMPOBAHHOE MPUMEHEHUE OPYXKHsI, HAPKOTHYECKask 3aBUCUMOCTb, CYUIUAATbLHOE
noBeaeHue. [lpousBeneHo cpaBHeHHE MPOQHIIeH MHOKECTBEHHOTO WHTEILIEKTA TPH
MTOMOIIH 2-X Pa3HBIX MO CTPYKTYPE METOIUK MCUXO(U3NOIOrHIECKOTO TECTUPOBAHUS —
I1O VibraMI u VibraNLP.

[pumenenue I10 VibraMI u VibraNLP kak MeToa aanTHBHOTO ICHXO()H3UOJIO0-
THYECKOTO U MICHXOJIOTHUECKOTO TECTUPOBAHHUS TIO3BOJISAET AU HepeHIIPOBAHHO MO I-
XOJIUTh K OlleHKE ()aKTOPOB PUCKA MPEBBIIICHUS U 3I0yNOTPEOICHUS TOJKHOCTHBIMU
MOJTHOMOYHSIMH O(HUIEPCKAM COCTaBOM. [loNyueHHbIE SKCIIEPUMEHTANBHBIC TaHHbIE
MTO3BOJISIFOT CBOEBPEMEHHO BBISBIIATH 1 MOHHUTOPUPOBATh MCUXUYECKYIO0 aKTUBHOCTh
(Mo 3a7aHHBIM MapaMmeTrpaMm) OQUIIEPCKOTrO COCTaBa HA PAa3HBIX ITAMax BOWHCKOM
CITyKO0BI (BKJIIOUYasi MPOPEeCCHOHANBHYIO IOJTOTOBKY M TOBBIIICHUE KBATU(PHUKAIINN),
OBITh COCTABHOW YaCThI0 KOMIUIEKCHON SKCIEPTH3bI TIPU BHIHECCHUU B3BICKAHHS HITH
MOONIPEHUS BOCHHOCITYKAIIUX.
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Annomayua: B cmamve ananuzupyiomes cywecmeyroujue @ copemeHHoll NCUXoa02uu nooxoosl
K NCUXONO2UHECKUM USMEPEHUAM HA OCHOBE CAMOOYEHKU U NPOEKMUGHBIX NOOX0008 K USMEPECHUSIM.
B xauecmee nogviwenus 06beKmusHOCMU NCUXON0SUYECKUX UsMePeHUll ObLIU NPUMEHEHbL MEXHOIOUU
110 VibraMI u VibraNLP kax memooa a0anmuero2o ncuxo@uszuoiosuiecko2o i NCUxoioudeckoo
mecmupoganus. CpasHueaiomcsa nCUxonroeuyeckue oanHvie, NOLy4eHHble nPU NOMOWU PA3HBIX NO
CMpyKmype NCUxoI02U4eCcKUx Memooux ¢ npumMeHeHuem epynnuposKu OAHHLIX Ha OCHOBE AGMOPCKOU
NPOEKMUBHOU NCUXOOUASHOCMUYECKOU MEeMOOUKU UCCIeO08AHUA MEXAHUIMOB IMOYUOHATLHO20 pe2y-
UPOGAHUS HA OCHOBe Oupdepenyuayuy ROTONCUMENLHBIX U OMPUYAmMenbHblx sImoyuil. Ilpusedenvi
IKCHePUMEHMAbHbIe OAHHbIEe OYEHKU PUCKOG NPEBbIUUEHUs U 310YNOMPeDNeHUs OOIICHOCTIHIMU
NOTHOMOUUAMY NO NOPOKAM: HECAHKYUOHUPOBAHHOE NPUMEHEHUe OPYIICUSl, HAPKOMUYECKAs 3a6U-
CUMOCTb, CYUYUOATbHOE NOGEOeHUe; UCTIONb308ANHA CE513b NPOPUTIA MHOICECNEEHHO20 UHMENNEKMA
U npouIsL NOPOKOS TUUHOCIU 08YMsL He3asucumbimu memoouxamu VibraMI u VibraNLP.

Kniwouegvie cnoga: ncuxoouaznocmuka Ha 0CHOGe CaAMOOYEHKU, MEXAHUZMbL IMOYUOHATLHOZO
pe2ynuposanus Ha ocHoge Ouggepenyuayuu nOI0HCUMENbHBIX U OMPUYATNETbHBIX IMOYUL, HOBbLE
Memoobl U HOOX00bl K UCCIEO08AHUIO NCUXUYECKUX COCOAHUL B0EHHOCTYHCAWUX U CKIOHHOCMEl
K 0eBUAHMHBIM (popMam nogeodeHusl, HeCaHKYUOHUPOBAHHOE NPUMEHEHUE OPYICUSL, HAPKOMUYECKAs
3A6UCUMOCTb, CYUYUIATIbHOE NoBedeHuUe, subpouzobpadicerue, VibraNLP.
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Abstract: The article analyzes the existing approaches to psychological measurements in modern
psychology based on self-assessment and projective approaches to measurements. To increase the
objectivity of psychological measurements, the VibraMI and VibraNLP software technologies were
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used as a method of adaptive psychophysiological and psychological testing. The psychological data
obtained using psychological methods of different structure with the use of data grouping based on
the author’s projective psychodiagnostic method for studying the mechanisms of emotional regulation
based on the differentiation of positive and negative emotions are compared.

Keywords: psychodiagnostics based on self-assessment, mechanisms of emotional regulation based
on the differentiation of positive and negative emotions, search and application of new methods and
approaches to the study of the mental states of military personnel and propensities for deviant forms
of behavior, unauthorized use of weapons, drug addiction, suicidal behavior, vibraimage, VibraNLP.

BBepeHune

[Icuxomornyeckass TUArHOCTUKA KaK 00JACTh ICUXOJOTHYECKOH TEOPHH U KaK
MMpaKTU4YCCKaA cq)epa JCATCIIBHOCTH IICHXOJIOIOB, 4 TaKXE CIICIIHAJINCTOB CMECXKHBIX
npodeccuii cBsi3aHa ¢ pa3pabOTKOH U MCIIONIB30BaHNEM PAa3HOOOPa3HBIX METOJOB pac-
IMo3HaBaHUs, KOJUYCCTBEHHOT'O U3MEPCHHA, HepBH‘IHOﬁ KHaCCI/I(i)I/IKaHI/II/I IOHUPOKOTO
Kpyra NCUXWYECKHX SBJICHUH U, B IIEPBYIO OYePe/b, HHANBHUIYATBHBIX TICHXOJIOTHYE-
CKUX 0COOEHHOCTEH YeoBeKa.

[IpakTrdecku, Bce TNYHOCTHBIC OMPOCHUKU M aHKETHBIE METOIUKH CTPOSTCS Ha
OCHOBE caMoOIleHKH (pediuekcuu). PacpocTpaHeHHBIE U, B IIEJIOM, XOPOIIO ceOs
3apeKOMEH/IOBABIIINE «KapaHAAITHO-OyMa)KHBIE» CPEJCTBA MICHXOJIOTUIECKUX M3MeE-
pEeHHI, TEM HE MEHee, TEPSAIOT TOYHOCTh PEe3YJIbTaTOB C PACHIMPEHUEM cdep mpume-
HEHUS TICUXOIMAaTHOCTUKH W POCTOM YPOBHS IICHXHYECKOTO OTPaKEHUS (TIOSBICHUEM
3¢ (HEeKTOB «3aMHTEPECOBAHHOCTH B Pe3yJIbTaTaX IMCUXOJOTUUYECKOTO 00CIICJOBAHUSY
1 «CKPBITOW MOTHBamum»). [IpocToii mepeHoc OnMpocHUKa B KOMIBIOTEP HE permacT
YKa3aHHOT0 3aTpyAHeHHst. OCTPO BCTAaeT BOIPOC O JOCTOBEPHOCTH MCUXOJIOTHYECKHX
TAHHBIX, TTOJTYUYEHHBIX IOA00HBIM 00pa3oM, 0COOEHHO B TeX cdepax IesITeIEHOCTH, TS
MICUXOJIOTHYECKOE 3aKIIFOYCHUE CTAHOBUTCS «IPOITYCKOMY B MPOECCUI0, HITH TOYHOCTh
M3MepeHns MPOo(EeCCHOHATBHO BKHBIX MTOKA3aTeNIeH — 3aJI0T Ka4eCTBa BBHIMTOTHAEMON
paboThI, 6e3aBapuUHOCTH, a, CIIEIOBATEIBHO, HAJIS)KHOCTH CIICIIUAIIUCTA.

CymecTByromnue crocoObl MOBBIIIEHNS JOCTOBEPHOCTH OTPOCHUKOBBIX METOIHK —
IIKAJTbI JDKU, TPUMEHEHHUE Pe-TeCTOB, POTHO3UPOBAHUE MTOBEICHHS JIFOJICH Ha OCHOBA-
HUW aHaJIn3a BepOAbHBIX M HEBEPOATbHBIX MTPU3HAKOB, B IICJIOM, PEIIAIOT MPOOIEMY 3a
CYET «IKCTEHCUBHBIX)» CIIOCOOOB — YBEIMUYCHHS BPEMEHHU 00CIICIOBAHHUS, YCIOKHECHUS
CTPYKTYpBl JMATHOCTUYECKOTO WHCTPYMEHTApHS, MOBBIINICHUS! TPYIHOCTH PaOOTHI
ob0cnenyeMbix. Takum 00pa3oM, NMCUXOJUATHOCTUYECKAE U3MEPEHUs JTUYHOCTHBIX
OCO6eHHOCTeI>lI Ipu BCell UX BAXKHOCTH JJIS1 BBIHECCHUS IICUXOJIOTHYCCKOI'O 3aKIIFOUYCHUA
Y TICUXOJIOTUYECKOTO IPOTHO3UPOBAHHMS SBISIOTCS caMuMH crabbivu. [IpencraBnennas
CTaTbhA ONMUCBHIBACT PE3YJIbTAThl UCCIICIOBAHNA JIMYHOCTHBIX 0coOeHHOCTER OMOIIMOHAJIb-
HOM cepsl ¢ HCIIONIB30BaHHEM KOMOHWHAIIMN TPOSKTUBHBIX TICHXOIUATHOCTHIECKUX
METOAMK U TEXHOJIOTUH BHOPOM300pasKEHHS.

Lens uccremoBanus: MOBBIIIEHHE O0BEKTUBHOCTH TICHXOJIIOTHYECKOTO AMArHO3a
OCO6€HHOCT€I7[ JIMYHOCTU TMPOCKTHUBHBLIMU IMCUXOJUATHOCTUYCCKUMU MCTOJUKAMU
C HUCIIONB30BaHMEM TEXHOJOTHH BHOPOM300paKEHNUsI, OCHOBAaHHOW Ha OOBEKTHBHBIX
MCUX0(U3NONOTHUECKIX TTOKA3aTENSX.
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I'umoresa: Mol npeamnojiaracM, 4To UCIOJIb30BAHUEC MPOCKTUBHOI'O MMOAX04a U TCX-
HOJIOTNH BH6pOI/ISO6pa)KeHI/I$I MOBBICUT AJOCTOBCPHOCTH TICUXOJIOTUYCCKOM OLICHKH
JIMYHOCTHEIX OCOOEHHOCTEM 3MOI_II/IOHaJ'IBHOI71 C(l)epbl YCJIOBCKA U MO3BOJIUT YTOYHUTDH
OCHOBaHMA JJId UHTECPIPETAIUN U IIPUMCHCHUA TOJTYUYCHHBIX IICUXOJIOTUYECKUX NJaHHBIX.

MaTepMan bl U MeTO4

B uccnenoBanun npuHAIM yyactue 48 UCIBITYEMBIX MYXKCKOTO I10JIa B BO3pacTe
ot 23 1046 ner.

Bce ucnbiTyemMble UMEIOT BBICIIEE HHKEHEPHOE 00pa30BaHKe, a TAKKE OITBIT PA0OTHI
B CIIO’KHBIX NMPUPOJTHO-KIMMAaTHIECKIX U TEXHOTEHHBIX YCIOBHUAX. Bce nembiTyembie
YKa3aJu, 4TO BBIMOJHSIN paboune QYHKIUH B yCIOBUAX JIeQUIMTA BPEMEHH, TOBBIIICH-
HOW OTBETCTBEHHOCTH 3a JIEHCTBUS W MPUHUMAEMEbIe PEIICHHsI, IMEIOT BBIPAXKEHHYTO
MOTHUBAIIHIO K CIIy’)keOHOMY pocTy. Ha Bpems mpoBelieHHs UCCIIeI0OBaHUS — 3/I0POBEI,
WCCIIeIOBaHNE TIPOXOAMIN T0OPOBOIBHO.

MeToaukn, OCHOBaHHBIE Ha TEXHOJIOTHH BUOPOM300paKEHHUS HCIIOIb30BaIach IS
MTOJTyYEHUST MHOTOMEPHBIX XapaKTePUCTHK McuXxodusnonorndeckux coctosauii (I1DC):

1. VibraMI — nporpamma Ha 0a3e TexHoyioruu BuOpouszoOpaxkeHus (MUHKUH,
2007; 2020), TO3BOJIAET MOTYIUTH MPOGHUITHE MHOKECTBEHHOTO HHTEIUIeKTa (MUHKHH,
Hukomnaenko, 2017).

2. VibraNLP — nporpamma Ha 6a3e TEXHOJIOTHH BUOPON300pasKeHUS OCYIIECTBIISIET
MICUXOJIOTHYECKUN U TICUXO(PU3UOIOTHICCKHI TPOQAIMHT JeBUAHTHOTO MOBEICHUS
(Mwunkwna, Hukomnaenko, 2020; Hukonaenko, 2020, 2021).

3. [IpoeKTHBHBII TECT Pa3BUTUS SMOLUOHAIBEHON cepbl UCTIBITYeMbIX OpexoBoi
MPUMEHEH B Ka4eCTBE MPOEKTHBHOTO METO/1a UCCIIEAOBAHUS JIJIsl HCCIIEIOBAHMS THUIIO-
JIOTUU SMOIMOHAIBHON Cepbl UCIBITYEMbIX Ha OCHOBE MU((EpeHIIMALNN TTOT0KH-
TEJIbHBIX U OTPHUILIATEIBHBIX YMOIMH UCIBITYEMBIX. METOIUKA SIBISCTCS TIyOUHHBIM
JUATHOCTHYECKUM CPEICTBOM U OIpeNeseT: 0COOCHHOCTH dMOLMOHAILHO-XapaKTe-
POJIOTHYECKOTO 0a3uca HCIBITYEMBIX, CTEeHb MTU(G(EpEeHIIUAIIMN TTOJI0KUTEIBHBIX
W OTPHUIATENBHBIX SMOIMI 1 YpOBEHb HeoTpaboTaHHOTO cTpecca. [Ipu 3Tom meTo-
JIKa BBISBISIET TUIIBI PAa3BHTHUSI IMOIMOHAIBLHOW Cepbl, SMOLIMOHATBHbBIC OTHOIIIE-
HUS K (aKTOpaM BOCHHO-TIPO(ECCHOHAIBHON NIEATENBHOCTH, aKTyallbHbIE [EHHOCTH
Y HYMOIIMOHATILHYIO0 CAMOOLICHKY UCITBITYEMBIX. boiee moipoOHO MOXKHO TTO3HAKOMHUTHCS
B paboTtax (Opexona, 2008; 2009; 2011, 2020).

4. Ankera camoorieHKH coctostHus (ACC) HampaBiieHa Ha OLEHKY CyObEKTHUBHOTO
CaMOYYBCTBUS M HAIMYHS COMAaTHYECKUX KaJI00 Y HCIBITYEMbIX Ha PAa3IMYHBIX 3Tanax
00€BOH EATETEHOCTH.

Omnmcanre MCUXOJIOTUIECKON XapaKTePUCTUKN BEIOOPKH J1aéM OTHOCHTEIHHO I[Be-
TOBOW MPOEKTUBHOMN MeToAMKHU. Hatl moaxoy oObsICHIeM HATMYUEM SMOIMOHALHOM
PETYIANNY TTOBEIEHUS U PA3BUTHS IMYHOCTH HCIIBITYEMBIX, O0YCIIOBJICHHON B3anMO-
JICHCTBHEM TOJIOKUTEIILHBIX U OTPULIATEIIEHBIX IMOIUH.

KommgecTBo nCnbITyeMBIX ¢ AuddepeHIuamueit SMOIMOHAIBHOM cephl COCTaBUIIO
56%. Konn4ecTBo HCIIBITYEMBIX ¢ aMOUBaJICHTHBIM THIIOM — 4%, ¢ HHBEPTUPOBaHHBIM
TUTIOM — 23% ¥ KOJIMYECTBO UCTIBITYEMBIX C aMOMBaJICHTHO-UHBEPTHPOBAHHBIM THITOM
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AMOLIMOHANBHOMN ceprl cocTaBmiio 17%. [lpu 3TOM, MBI TIpE/ITIONaraeM, 4YT0 UCIBITye-
MbIe ¢ uddhepeHIranenl MoJI0KUTEIbHBIX H OTPUIATENBHBIX MO PEICTABISIOT
MPEAMOYTUTENLHEIN BapuaHT pa3BUTHA. McnbiTyemMble ¢ aMOWBallEHTHOW SMOITHO-
HaJIbHOH chepoil IpeCTaBIAIOT BAPHAHT HOPMbI, XapaKTEPU3YIOIIEHCS OTCYTCTBUEM
nuddepeHanum NoJ0KUTENBHBIX U OTPUIATEIBHBIX AMOIHiA. [10 cpaBHEHHUIO ¢ UCTIBI-
TYEMBIMH IIEPBOM TUIIOJIOIMUYECKOH IPYIIBL, Y JAHHBIX UCIBITYEMBIX 3aTPyIHEHBI ITPO-
LIECCHI IPUHSTHS BOJEBBIX pelieHnil. cpITyeMble ¢ HHBEpCUSAMH B YMOLMOHATBLHON
cdepe npeacTaBisiOT co00i BapuaHT o0OpaTHOH MU depeHIINALINN TOIOKUTEIbHBIX
Y OTPUIATENBHBIX YMOINHA. IHBepCHS TOIOKUTENHHBIX H OTPHULIATEIHHBIX SMOIIUH pac-
CMaTpUBaACTCA NMCHUXOJIOraMU KaK MCXaHU3M TICUXO0JOTHYeCKOM 3alIUThbIl, IPUMCHCHUEC
KOTOPOTO 3HAYHUTENHFHO YIYYIIAeT IMCHXOJIOTHIECKOe CAMOYYBCTBHE HCITBITYEMBIX,
MO3BOJISIET MM OCYIIECTBISTH BOGHHO-TIPO(ECCHOHATBHYIO ESITEBHOCTE, HO YPEBATO
MOpaJbHO-HPABCTBEHHOH Je30opueHTanueii. McipiTyemble ¢ aMOMBajIeHTHO-UHBEPTH-
POBaHHON SMOIMOHANBHON c(hepoii MPEeACTABIAIOT COOON KpallHUN BapUaHT HOPMBI,
XapaKTepU3YIOMIEHCs He TONBKO OTCYTCTBHEM aAnuddepeHnnaiy, Ho 1 THBEpCHUPOBAH-
Hoi uddepeHuanyeii mojoKUTEIbHBIX U OTPULIATESIILHBIX AMOIHA, DTO CKa3bIBACTCS
Ha BBIOOpE CITOCOOOB BEHITTOIHEHHS BOEHHO-TIPO(EeCCHOHAFHOMN NIESTETHbHOCTH, a TAKKe
Ha MCUXO0COMATUKE UCTIBITYEMBbIX.

KonmdecTBo BOGHHOCTYX AIIUX HCCIIEAyeMOl BHIOOPKH B MOATPYTMIIaX Pa3BUTHS
SMOLIMOHATILHON c(hephbl TOBOPHUT O XapaKTEPHOM PACTIPEAEICHHHU, CBUACTENBCTBYIOIEM
0 HOPMaJBHOM alaNTalliil BHYTPH BOWHCKUX KOJUIEKTHBAX, HE MMEIOIINX CITEIHaIbHBIX
IIPUEMOB BOCIIUTAHUS U CIUIOYEHUs. [Ipu 3TOM, KOIMYECTBO JIFO/IeH ¢ aMOMBaJICHTHON
SMOIMOHANBHOM chepoit (¢ orcyTcTBHEM AudQepeHIUaUN TOTOKUTEIBHBIX U OT-
pHUIIATEeTBHBIX AMOIU) BCETIa Ype3BhIYAHO MaJIo U mpencTaBisieT oT 4 1o 10%. Cre-
QUKON Pa3BUTHUS U MOBEICHUS TAKUX HCIBITYEMbIX — OPUEHTALIUS Ha CYIIECTBYOIINE
B JJAHHBIX COIMAIILHBIX TPYIIIaX EHHOCTH.

OnwrcaHue SMONMOHAIEHO-XaPaKTEPOIOTHYECKOTO 0a3rca HCIBITYEMbIX HcCienye-
MO BBIOOPKH TIPEACTAaBICHO HA PUCYHKE 1.

1Tun 3C 2 tun 3C 3 1un 3C 4 Tun 3C

Puc. 1. Cxema ysemosbix 85160p08 Ha OCHOBE XapakmepHbIX NpednoymeHull
8bI0es1IeHHbIX MUM08 3MOUUOHabHOU cghepbl UCTbIMYyeMbIX
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Hcxons u3 THna uX SMOHOHATBHON cepbl BBIAEICHHBIX THIIOJOTHYECKHX TPYIII
WCIBITYEMBIX U3 IIBETOBBIX MPEAIOYTEHNUH HCIIBITYEMBIX, MOKHO OTIPEAETUTH UX AMO-
LIHOHAJIbHO-XapaKTepoornyeckuii 6asuc. Cxema BETOBHIX BEIOOPOB pUCyHKa | mpen-
JIO’)KE€HA HAMHU C 1IEJIbI0 [IOMCKA HOBBIX MOAXO0J0B K IICUXOJOTMYECKUM U3MEPEHUSM IIPO-
THO3MPOBaHUE MOBEICHHMS JIIO/ICH Ha OCHOBAaHMH aHAIN3a BepOaIbHBIX U HEBEPOAIbHBIX
IIPU3HAKOB HAa OCHOBE TecTa M. Jlromepa v HallMX MHOTOJIETHUX UCCIIEJOBaHUM.

HcneiTyemsle ¢ 1 TUIIOM XapaKTEpU3YIOTCSI CTPEMIIEHUEM K CAMOYBaXXEHHIO U YBa-
KEHHIO OKPYKAIOMIUX. A YIIOPCTBO B OTCTAUBAHMU COOCTBEHHBIX YCTAHOBOK CMATYAETCS
YCTaHOBKOM Ha m30eranve KOHQIMKTa U CAMOKOHTPOJIEM CO CTOPOHBI MOPaJIbHBIX
YCTaHOBOK.

JUIA NCHBITYEMBIX TaHHOM THUITOJIOTHYECKOM TPYIIBl XapaKTepHbl MPAaKTUYHOCTh
CYXKICHUH 1 pallMOHATIN3M, TEHJCHIIMS K CHCTEMHOMY TIOAXO/Y TP PEIICHUH TIPOOIIeM,
a TaKkXKe 3peJOCTh KXU3HEHHOM MIaT(opMbl. 3HAYUMOCTh COOCTBEHHON COLMAIbHON
no3uLuu. BayM4nBoCTh, akKypaTHOCTb, CEpbE3HOE OTHOIIIEHHE K 0053aHHOCTAM. Beny-
IIMMHM TOTPEOHOCTSIMH AJIsI HUX SIBJIIETCSI CTPEMIICHUE K IOMHHUPOBAHUIO, HOTPEOHOCTh
B camopeanusanuu. IIporecTHble MOTUBBI UCIBITYEMBIMU JAHHOW TUIIOJIOIMYECKON
TPYMIION OTBEPTarOTCs, IPUCYTCTBYET CAMOKPUTUYHOCTD.

HcnbiTyemsie ¢ aMmonnoHansHO# cdepoii 2 Tuna IC ¢ oTcyTcTBHEM UeTKo# audde-
PEHLHALNY [TOJIOKUTEIBHBIX U OTPULATEIbHBIX SMOLMH XapaKTePU3YIOTCS KOH(IUKT-
HBIM COYETaHUEM Pa3HOHAMPABIICHHBIX TEHACHIIMN — BEICOKOH MOTHBAIIMK M30eraHust
Heyclexa ¥ MOTUBALMK AOCTIKeHMs. 1103ToMy moTpeGHOCTh BBICOKOI CKIIOHHOCTH
K caMopealu3aliy CTAIKHBAETCS CO CTOJNb YK€ BHICOKOW TEHIACHUIHEH K M30eTraHHIo
KOH(JIMKTOB, C TIOBBILIEHHBIM KOHTPOJIEM HaJl CBOMMHU YyBCTBAMH U IIOBEJICHUEM, UTO
CO3Ja€T BHEIIHE TAPMOHUYHBIN MOBEACHUECKUI PUCYHOK, YpEBATHIN (PU3NOIOTHUECKHU-
MH paccTpoiicTBamu. IIposiBisieTCsl BBIHYKICHHBII 0TKa3 OT peain3aliid HaMepeHU
W YIOPCTBa B OTCTaMBAaHWHU CBOEH MO3MLMHU NPHU BHELIHE OOBUHSIIOIIEH peakuu Ha
HeOIaronpusATHYIO cuTyaruio. KpoMe Toro, UCIBITyeMble TaHHON THUITOJIOTHIECKOM
IPYMIIBI UIMEIOT BBICOKMI YPOBEHB MPUTA3aHUM U CTAIKHBAIOTCS C OLIYIICHHEM CO0-
CTBEHHOH M30JINPOBAHHOCTH, KOTOPAst MACKUPYETCS HAITyCKHBIM Oe3pa3iudneM, mpe-
3pUTENBHBIM OTHOIIEHUEM K KPHUTHKE.

Ucnowiryemeie 3 tTuna OC ¢ HaTU4IHeM HHBEPCHI XapakTepusyeTcs oopatHoi audde-
pEHIMALMEN TTON0KUTENBHBIX U OTPULATENbHBIX 3MOLIMMI. [103TOMY BHEIIHNI PUCYHOK
[[BETOBBIX NPEIIIOYTEHUH BHEIITHE CX0XK C HCIIBITYEMBIMHE C AU PepeHIranneid MOIHHT,
XOTS ¥ MOXET OTJINYATHCS, C OJHON CTOPOHBI HHTEHCHBHOCTBIO IPOSIBIICHUS 3MOLIHO-
HAJIbHBIX IPOSIBJICHUH, C IPYTrOil — OTCYTCTBHEM KOHTPOJIL CO CTOPOHBI MOPAJIBHBIX
YCTaHOBOK (HalIW4Me SMOLMOHATIBHO-HPABCTBEHHOM 1€30pUEHTAleH 1 IEPCIEKTUBAMU
aJJTUKTUBHOTO TTOBEICHUS U AIMOIIMOHAIBHOTO BBITOPAHHUS).

Ucnrprryemsie 4 Tana OC ¢ HanmnIreM HHBEPCHA M aMOWBAIIEHTHOCTBIO TTOJIOKHUTENb-
HBIX ¥ OTPULIATEIBHBIX SMOLMH XapaKTepU3yIOTCS HATMIMeM OCOOeHHOCTeMH 2 1 3 rpy1i-
bl B IOTPEOHOCTSIX M CTPEMJICHUSAX, HAXOIAIINXCA Ha IepBoi mo3unu. [Ipu stom,
C OJTHOM CTOPOHBI, COXpAHAETCS yOSKICHHOCTD B PEATbHOCTH CBOMX TJIAHOB M YIIOPCTBO
B MX JIOCTM)KEHUH, HECMOTPSI Ha JaBJIEHUE OOCTOSATENBCTB, BRIHYKIAIOMUX UITH Ha
KOMITPOMHCCHBIE PEIICHHUS, C APYTOH CTOPOHBI MPOABISIETCSI U30BITOUHASI KPUTUIHOCTh
B OLIEHKe JH1 Oyvpkaiiiero okpyskenus. Kpome Toro, akTHBHOCTh HOCUT HEIOCTATOYHO
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LieJICHANPaBICHHBIA XapaKkTep, YTO 3aTPYJHSIET pa3pelieHue KOHPIUKTHOH CUTyanuu,
HCTOKH KOTOPOI HE MOJTHOCTHIO OCO3HAIOTCS, a M30BITOYHAS SMOTUBHOCTD (TPEBOXK-
HOCTbB) MEIIAET PACCYAOYHOMY OBIAACHHIO cuTyanuel. [locTynku numieHs! miaHomep-
HOCTHU ¥ TIPOJAYMAHHOCTH, PEIIEHHUS MOTYT OBITh OIIPOMETUUBBI, HPPAIIIOHAIBHBI.

Pe3yn bTaTbl UCcrieaoBaHuA

HUccnenoBanacs sMonMoHa bHAS CAaMOOLIEHKA, KOTOPasl OIpeelisiiach Ha OCHOBE
MPOIETyphl OKPAIIIMBAHUS [[BETOM, HUMEIOIIMM ONPEACICHHBIA PSHTHHT, aKTyalbHOM
LEHHOCTH BOCHHOCTYKalero. [Ipu aTom ¢popmupoBaiachk 6aibHast OLEHKa COOCTBEH-
HOTO BbIOOpA, OPUEHTHPOBAHHAS HA MPHOPUTETHI [IBETOBOTO BBIOOPA.

Ha ocnoBe meroguku ACC uccienoBaiach CaMOOIIEHKA YCIIEITHOCTH BOCHHOCITY-
Karero, Koropas GopMUPOBATIaCh HA OCHOBE OTCBHUIKA BOCHHOCTYKAIIIETO K MHEHHIO
HaYaJIbHUKA WK COOCTBEHHOMY MHEHHMIO. [Ipy 3TOM caMOOIIeHKa YCIEIIHOCTH, OCHO-
BaHHas HA COOCTBEHHOE MHEHUE, OIICHUBACTCS KaK 0oJiee BHICOKAS.

Ha pucynke 2 npeicraBieHbl IMOIMOHATIBHAS CAMOOIIEHKA U CAMOOIICHKA YCIICIII-
HOCTH HCIBITYEMBIX, CTPYIITHPOBAHHBIMHE IO THITY SMOIIMOHATBHOU CEphI.
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Puc. 2. COOTHOLLEHME IMOLMOHANbLHON CaMOOLIEHKN 1 CAMOOLIEHKWN YCMELUHOCTU

W3 pucynka BUAHO, 9TO 00€ CAMOOIIEHKH HMEIOT OINHAKOBBIE TEH/ICHIINY H3MEHUH-
BOCTH, 00YCJIOBJICHHBIC MEXaHU3MaMH IMOIIMOHAIBHOTO peryaupoBanus: quddepenim-
ally ¥ MTHBEPCHH TIOJIOKHUTENBHBIX U OTPUIATENHHBIX IMOIHH. VcibTyemble ¢ 1 THmom
SMOIMOHAIILHOU c(hephl UMEIOT BBICOKYIO caMOOLIeHKy — 5,15 Gamna u 1,70 6anna mo
OTICHKE YCIIENTHOCTH COOCTBEHHOM ACATCIIEHOCTH. Y UCIBITYeMBIX 2 Tria — 4,5 6amra
u 1,50 6amia coorBercTBeHHO. CaMOOIIEHKA HECKOJIBKO 3aHMKEHA B CBSI3H C TUTIOJIOTH-
YEeCKUMH XapaKTePUCTHKAMH JaHHOW TPYIIITbI, OpUEHTANI — Ha MHEHUE W IIEHHOCTH
OKPY>KaIoIUX. Y UCHBITYeMBIX 3 THIA C UHBEPCUSIMU MOJOKUTEIBHBIX U OTPULIATEIIb-
HBIX 3MOITHH, KOTOPBIE pACCMATPUBAIOTCS IICHXO0JIOTAaMH KaK MEXaHU3MBI TICHXOJIOTHIE-
CKO 3allIUThI, IMEIOT TEHACHITUIO K 3aBBIIICHUIO CAMOOIICHKH U COCTaBHIM 5,45 Oanna
u 1,73 6amra coorBeTcTBeHHO. OHU MPAKTUIECKU BCETIa UMEIOT 3aBBIIIICHHBIC CaMO-
OIICHKU U HE TOJBKO AMOIIMOHANIbHYIO, HO U CAMOOLEHKH MCUXUYECKUX COCTOSHUM.
HcnbiTyembie 4 Tuma uMenu camoorieHku 4,88 0amra u 1,38 0ajuia COOTBETCTBEHHO.
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[Ipobnema 3aBbIIEHNST UCTIBITYEMBIMH CAMOOLICHOK M COOCTBEHHBIX TICUXMYECKHX
1 QYHKIIMOHAIBHBIX COCTOSIHUI MMeeT OOJIbIIOe MPAKTUIECKOe 3HAYCHHUE MTPU PaIHo-
HAJILHOM PacHpeAeeHUH 10 TO0JHKHOCTAM (CIEeHMaNbHOCTIM) U PUBJIEYSHUS 100po-
BOJIbIEB. [lepeorieHKa CBOMX COCTOSIHHI BO BPEMs BBITIOJHEHUS 33724 MOBBIIICHHOM
TPYIHOCTH (ISHCTBHI B CIOXHBIX TEXHOTECHHBIX MJIM OPraHU3aI[HOHHBIX yCIOBUSIX)
MOJKET MPUBECTH K CPHIBY BBITOJIHEHUS 3a/1a4H.

Hamu ObutM mpoaHaTM3UpOBAaHbI WHTETPAJbHBIC MOKA3aTeNN CKIOHHOCTEH HcC-
MBITYEMbIX K JIEBUAHTHBIM (hopMaM MoBeAeHUs (Opy>KUe, HAPKOTHKH, CYUIU]), BbI-
YHCJICHHBIE TIPY TIOMOILM aJrOPUTMA pacdeTa rpyIn pUcKa JIeBHAHTHOTO TOBEICHUS,
MPOTUBOIIPABHBIX JelicTBH Ha ocHOBE MporpamM VibraMI u VibraNLP. [Tony4enHsle
JIaHHbIEe OBUIN CIPYIITUPOBAHEI HA OCHOBE LIBETOBOW MPOSKTUBHON METOJMKH C YIETOM
SMOIHOHATBEHOHN PETyISIMH MOBEACHUS M Pa3BUTHUS JIMYHOCTH HCITBITYEMBIX.

Ha pucynke 3 npencrasieH rpaduk pacrpeaeneHus CKIIOHHOCTEH K JeBUAaHTHBIM
(dbopMaM TOBEACHUS Y UCTIBITYEMBIX C PA3TUYHBIMU TUIIAMU SMOLIMOHAIBHON Cephl
UCTIBITYEMBIX.
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Puc. 3. PacnipedeneHue ckroHHocmel K AeBUaHTHBIM (dopMaM NoBeaeHUs

W3 pucyHKa BUIHO, YTO TECHACHIIMS M3MEHUYMBOCTH HHTETPAIbHBIX MMOKa3aTesici
CKJIOHHOCTHU HCIIBITYEMBIX K JICBUAHTHOMY TIOBEJICHHUIO MPOSBISETCS B COOTBETCTBUHU
¢ 0COOEHHOCTSMH HUCIBITYEMBIX, 00YCIOBICHHBIX MEXaHU3MaMHU SMOIIMOHAILHOTO Pe-
rymupoBanus: 1 tun 9C — 0,48, 2 tun 3C — 0,50, 3 Tun 9C — 1,00, 4 tun 3C — 0, 48.

MBaI peliaigg 3aaady Mo MOUCKY BO3MOKHOCTEH MCUXOAHATHOCTHKH C HCIIOJIB30-
BaHHMEM TPOEKTUBHOTO MOJX0Ja U TEXHOJIOTUU BUOPOM300paKeHHsI KaK CIIOCOOOB
MOBBLIIIEHUS 00BEKTUBHOCTH IICUXOJIOTHYECKUX UCCIIEIOBAHNNA.

3aknrouyeHue

IIpencraBieHHOE HCCIEA0BAHUE TIOJHOCTBIO JOCTUIVIO LIEJIM — IIOKA3aTh BO3MOX-
HOCTHU IICUXOJIHATHOCTHUKH C MCITOJIb30BAHUEM MPOEKTUBHOIO MOAX0JA U TEXHOJIOTUH
BHOPOU300paKEHHUS KaK CIIOCOOOB MOBLIICHNS 00 BEKTUBHOCTH IICUXOJIOTUYECKUX HC-
cnenoBaHuid. Y moMHOCTHIO MOATBEPAUIIO TUIIOTE3Y, YTO HCIIOJIb30BAHUE IPOCKTUBHOTO
MOJIX0JIa U TEXHOJOTUH BUOPOU300paskeHUs HE TOJBKO JAIOT BO3MOXHOCTh MIOBBICUTh
JIOCTOBEPHOCTh MICUXOJIOTUYECKUX UCCIEAOBAHUMN, HO U JAIOT KIIIOY K MHTEPIPETALUSIM
U IPUMEHEHUIO TIOJIYYEHHBIX IICUXOJIOTMYECKUX JAHHBIX.
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UccnepoBaHue «adcpekta Mouaptar
npy“ NOMOLUKN TeXHONorMm BUOpounsodpaxeHus

A. H. HukonaeHko, I1. . Cauepdos
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Annomayua: B cmamowe uccneoyemes «a¢pgpexma Moyapmay, m.e. modicem iy npocayuusanue
mysviku Moyapma okazvléams noA0JCUMENbHbIN d(hexm Ha nCuxuky yenosexa. Bnepesvle, 6 kaue-
cmee OUAcHOCIMUYecKo20 Kpumepusi blcmynaem OUHAMUKA NCUXODUIUOTOSUYECKO20 COCMOSHUS
yenosexa (IIDC) noo sozoeiicmauem mysviku Moyapma. OmmeueHvl NOIONHCUMENTbHBIE USMEHEHUSL
6 IIDC uenosexa npu npocayuuganuu My3vikaivHovix npousgedenuii Moyapma. B mo oice epems,
no0ooOHbILL dhhexm modcem 6vizbleamyb U Opyaas My3vika. Denomern «3gpgexm Moyapmay» modxcem
PAcnpocmpansmucs u Ha Opyaue My3bIKalbHble NPoU36e0eHUs.

Knrouesnie cnosa: «3¢pghexm Moyapmay, my3vikanbHble MOHATLHOCMU, NCUXOPUIUOTO2UYECKOe
cocmosiiue uenogexa, subpouszoobpasicerue, VibraMl.

Study of the Mozart Effect by Vibraimage Technology

Yana N. Nikolaenko, Pavel E. Satserdov

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

Abstract: The article explores the Mozart effect i.e. can listening to Mozart’s music have
a positive effect on the human psyche. For the first time, as a diagnostic criterion, the dynamics of
the psychophysiological state of a person (PPS) under the influence of music by Mozart. Positive
changes in human PPS were noted when listening to musical works by Mozart. At the same time,
other music can also cause a similar effect. The “Mozart effect” phenomenon can be extended
to other pieces of music as well.

Keywords: Mozart effect, musical keys, psychophysiological state of a person, vibraimage,
VibraMI.

BBepgeHue

Criopsl 0 BIHSHUU MY3BbIKH Ha MICUXUKY YEJIOBEKA JUIATCS C NPEBHEUIINX BPEMEH.
ApHCTOTENh OTHOCHUII CUITY MY3BIKH K YHCITy HEPELIEHHBIX BOIIPOCOB HApAIY C KOHEU-
HOCTBIO MHpa U cylecTBoBaHreM bora. OmMmanyun KanT Mor 00BsSCHUTH THOCEOIOTHIO
MPEKPacHOTO, CBA3BIBAs €€ CO 3HAHWEM, HO HE MOT' OOBSICHUTh MY3BIKY: «OHA MPOCTO
urpaeT 4yBcTBamMu». J[apBUH OTMeYas, 4TO 4eJOBEUYECKasi CIOCOOHOCTb K MY3bIKE
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«JI0JDKHA OBITH OTHECEHa K YUCIY CaMOro TaMHCTBEHHOT'O, YEM UEJIOBEK Ha/lEICH»,
MIOTOMY YTO MY3bIKa — 3TO YeJOBeUYeCKasl KyJlbTypHas CHJIa, KOTOpasi, IO-BUANMOMY,
HE CIIy>)KUT OYeBUAHON anantuBHOU nenu (Masataka, Perlovsky, 2013).

Cpeny HBIHEIIHHX 3BOJIOIUOHHBIX IMCHXOJIOTOB M MY3BIKOBEJAOB HEKOTOPHIE
CUMTAIOT, YTO MY3bIKa HE UTPacT HUKAKOH aJlaiTUBHOMN POJIM B HBOJIIOLMH YECIIOBEKA.
Crusen [IuHKep yTBeprkKJai, 4TO My3bIKa — 3TO MOOOYHBIN MPOAYKT €CTECTBEHHOTO
0T00pa, KOTOPBIH MPOCTO CIIyYalHO «IIOMIEKOTaT YyBCTBUTENbHBIE TOUKm» (IInHKep,
2017). Ipoxomxas pa3BuBaTh ujeco JlapBuHa O MOJOBOM OTOOpE MY3BIKH, 0030p
0 POACTBEHHOM OTOOpE M APYTUX OMOJOTMYECKUX MEXaHH3Max MY3bIKaJIbHOM 3BO-
JIIOLIMM TIPUIIEN K BBIBOJY, YTO «HUKAKas CEJIeKTHUBHAsA cuja (Hampumep, MOJOBOM
oTO0p) He 00Ia1aeT HeOOXOAMMBIMHA BO3MOXKHOCTSIMH I OOBSICHEHHUS BCEX aCIIEKTOB
YEJI0BEYECKON MY3BbIKIY.

CymiecTByeT Teopus, YTO My3bIKa aBCTPUICKOT0 Komro3uTopa Boibdranra Amanes
Momuapta (1756 — 1791) oka3piBaeT Ha Jr0AeH CHIIBHOE BO3JEHCTBHE: SMOLIMOHAIIb-
HOE, IICUXO0JIOTHYECKOE, 0310pOBUTENIbHOE. bosiee Toro, My3bIKaabHble IPOU3BEACHUS
3TOTr0 KOMITO3UTOpa CIIOCOOHBI HCUEIATH JIIOJEH OT OIPOMHOTO KOJIMYECTBa HEAYTOB.
OO0 3TOM rOBOPSIT U MHOTOYMCIICHHBIE HE3aBUCHMBbIE UCCIIEIOBAHUS YUEHBIX, MEIUKOB
Y TICUXO0JIOTOB BCETO MUpA.

T'opmon Illoy, metipoduomnor u puszuk m CIIA cumraer, 9To My3sika Morapra
MOOUJIM3yeT BCEe MPHUPOIHBIE CIOCOOHOCTH HAIEr0 MO3ra, pacKpenomiaer Ayry,
nMeet neneOHsie cBoiicTBa. [lcuxonor @pencuc Paymep u3 CIUIA mpoBoauia msTh
JeT HaOMIOeHNs 3a JETbMH, CIYIIABIIMX MY3bIKy Monapra. Y HHX HaOJr0AajIoch
yIIy4IllEeHUE MBICIUTENIbHOMN e TEIbHOCTH, YIIy4dllajJoCh CAMOYYBCTBHE.

B Kamugopuwuiickom ynusepcutere @psncuc Paymep, ['opaon Loy u Karapuna
Keii mpoBenyn WHTEPECHBIH SKCIIEPUMEHT. VcTIBITyeMbIME BBICTYTHIIH 36 CTYACHTOB
yHuBepcutera. B Teuenune 10 MUHYT UM mpenjiaranoch mociaymarb QOpTENbsIHHYIO
conary D-maxop Momapra, 3armuch 3ByKOB IPUPOIBI, TPAAUIIHOHHO HCIOIB3YEMYIO KaK
ayauoMaTepua Ajsl peslakcalny, JTM00 MPOCTO MMOCUIAETH 3TO BPEMs B TUIIHHE. 3aTeM
WM TPEeJIarajoch BHIOIHUTH CBOSOOPA3HBIA HHTEIUICKTYILHBII TECT: JTUCTOK OyMaru
y HUX Ha I71a3aXx HECKOJBbKO pa3 CKJIAIBIBAICA U HaApe3alcs; CTYACHTaM Halo ObUIO
MBICJIEHHO TIPEJCTaBUTh MOTYUUBIIHMICSA y30p U BBIOPAaTh COOTBETCTBYIOIINK BapHaHT
U3 MATH Ipeaarapmmxcs oopasuos. [lo nmerommmces 1aHHBIM, Pe3yIbTaThl 3TOTO TECTa
XOpOUIO KOppenupyroT ¢ nokasareneMm 1Q. Tak Bot, mocne npocmymuBanus Morapra
YCIICIIHOCTh BBIMOJIHEHUS 3a1aHMsl 3aMETHO MOBBIIIANIACH, YTO COOTBETCTBOBAJIO BO3-
pacranuio 1Q Ha 8-9 GaisIoB, B CpaBHEHHH C MPEIBAPUTEIHHBIM OTABIXOM B THIIHHE
WJIM TIPOCITYIIMBAaHUEM pellakcarionHon ayano3anucu (Paymep, oy, Ke#t, 1993).

. Xpromxec MpoBea YHUKAIBHBIA YKCIIEPUMEHT Haj 36 MalueHTaMu ¢ TSKETOU
(hopMoOii SMMIIENICHH, KOTOPBIE CTPaJaly OT MOYTH ITOCTOSIHHBIX NMPHUIAagKoB. B mpo-
necce HaOMIOAGHNS YUEeHBIH BKII0OYal My3blKy MonapTa u cpaBHUBAJ SHLE(ATOrpaMmy
MO3Ta JI0 ¥ BO BpeMs BO3JEHCTBUS MY3bIKH. Y 29 GONBHBIX M3 3TOW TPYIMITH BOJIHBI
MO3rOBOM aKTHUBHOCTH, BO3HHMKABIIHE BO BPEMs NPHUCTYIA SIMUIENICUH, CTAHOBWINCH
cinabee M peke BCKOpE IMOCTE BKIIOYEHUS MY3BIKH (3TH PE3yIbTaThl 0ObEKTHUBHEI).
To ectp, B 29 cnydasax u3 36 — 370 peaqbHO IOMOTJIO (TIPUMAIKH CTATIN CIydaTbcs BCE
peXxe u poTekan Beé criokoitHee). Takum obpazom, J{. Xpromkec MPUIIENT K BEIBOAY,
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YTO BO BpeMs MPOCIYIINBAaHUS MYy3bIKH MollapTa KOJTHYECTBO U aMILTUTY/Ia IEKTPH-
YEeCKHX BOJTH, BO30YKJAFOIUX MO3T, yMEHBINAIOTCA. [IpH 3TOM cieyeT OTMETHTh TOT
¢hakt, 4TO, KOT/Ia BMECTO MPOM3BeACHUN MolapTa 3TH e O0OJbHBIC CITYIIaIN HEKOTO-
PBIX APYTHX KOMIIO3UTOPOB-KIIACCHKOB WIU MOJIHYIO THIIMHY, Y HUX HE Ha0II01alI0Ch
Hukakoro ynyumrenus (Kamnbemn, 2010).

SAnonckwii uccienoparens Macapy Omoto (2008) mpuBoaun emié 6osee yaNBUTEIh-
HBIE JIOKa3aTeNbCTBA HHQOPMAITMOHHBIX CBOMCTB BOJBI. BOT mprMep BIHMSHUAS MY3bIKH
Ha BOJAY: MEXIY JIBYX CTEPEOKOJIOHOK MOMEIIAIH CTEKIJISTHHbIE OYTBHIJIKH, BKIIOYAIH
Momnapra, Cumponnro Ne 40 u Habroa1H, UTO U3 3TOTO BRIAACT. 10 Cll0Bam y4eHoro,
MOJYYMINCH KpPAaCHUBbIC, aKKypaTHbIE, CBOOOpa3Hble MaJCHbKHE KPUCTAILIBI BOJIBI, YTO
emnié pa3 IOKa3bIBaeT TO, YTO My3bika Momapra 0JaronpusTHO BIUSET Ha OPTaHU3M
YeJI0BeKa, TaK Kak opranu3M coctouT Ha 90% u3 Boasl (Macapy, 2008).

CoracHO BBIBOJIAaM TYPEIIKHUX YUEHBIX, HCCIEA0BaBIIHX «3¢dekT Mormapray, B co-
HaTax KOMIIO3UTOPa MPUCYTCTBYIOT BCE MY3BIKAJIbHBIE YaCTOTHI, KOTOPHIE aKTHBHO
JEHCTBYIOT Ha CIyX (a 3HAYUT W HA TOJIOBHOW MO3T). YUeHbIE 3aHUMAIHNCh TaHHBIMU
MCCIICIOBAaHUSAMU Ha TIPOTSHDKEHUU MHOTHX JIET Y TIPUIILIM K BBIBOJLY, YTO My3bika Morap-
Ta — 3¢ deKTUBHOE JIedeOHOe CPEICTBO MPH ayTU3ME U TUCIIEKCHH. TyperKne yaeHbIe
He 0e3 OCHOBaHUH yTBEPKIAIOT, YTO UX OTKPBITHE MOXKET CTATh HACTOSILIUM IPOPHIBOM
B MPaAKTHKE JICUCHUS dTHX ABYX (M MOA0O0HBIX M) Hexyros (Kommbemt, 2010).

[podeccop, mokTOp OMOIOTHYECKUX HAYK, TIIaBHBIN HAY4HBIN cOTpyMHUK MHCTHTYTA
ricuxojyioruu PAH Bragumup Iletposrd Mopo3os (1929-2001) Ob11 y9acTHHKOM clie-
JYIOIIET0 SKCIIEPUMEHTA, TPOBEAEHHOTO POCCUHCKUMU IICHMXO0JIO0TaMH. Y YeHBIE MOIPO-
CHJIH MAJICHBKHX JIeTel (3—6 J1eT) BO BpeMs IIPOCITYIINBAHUS Pa3INIHBIX MY3bIKaTbHBIX
MPOM3BENICHUII HAPUCOBATH HECYLIECTBYIOLIEE (BBIMBILUICHHOE, (DaHTACTHUECKOE)
KUBOTHOE, a CAMH I10 XapaKkTepy ITHX PUCYHKOB ONPEAEIsUIN KaKOe HACTPOSHHE BBI-
3Balia Ta WM MHAst My3bIKa Y KaXJOT0 KOHKpeTHOro pedenka. Oxa3anock, 4To Korma
3By4aja My3blka Monapra, To KHBOTHBIE Ha JIETCKHX PUCYHKaX ObLIH MHJICHbKHMH,
JIACKOBBIMU 1 0e300uaHbIMU. Kor/a ke BKIFoUain pOK-MY3bIKY, IETH PUCOBAIM CTPAIll-
HBIX U YPOJUIMBBIX JKUBOTHBIX C PACKPBITOM MMACThI0, OTPOMHBIMH KJIBIKAMH U OCTPBIMHU
kortsamu (Mopo3zos, 2006).

N3BecTHBIM MOCEIOBATENIEM TeOPHUH 11eaeOHOT0 3 dhekTa My3biku Morapra sIBJis-
eTcst ppaHIly3cKuil Bpad u uccnenoBatens Anbdpen Tomaruc (1920-2001), koTopsrit
MPHUMEHSUT My3bIKy MomapTa Juist JIedeHUs MMalueHTOB C Pa3IMYHBIMU MpoOIeMaMu
ciyxa. Cpen M3BECTHBIX MalieHTOB TomaTuca ObIT B BCEeMHPHO M3BECTHBIN aKTep
Kepap Henapase (Bonkos, 2003).

[Tone3Hoe Bo3aeticTBre My3bIku MorapTa 00yCIIOBIIEHO, B UHCIIE MPOYHX (HAKTOPOB,
U TEM, YTO B HEMl OYEHb MHOT'O 3BYKOB BBICOKOW 4acTOThL. BO-IEpBBIX, 3TU 3BYKH YKpEII-
JIIOT MYCKYJIaTypy cpeqHero yxa. Bo-Bropeix, 3Byku yactoToit ot 3000 no 8000 I'y
W BBIIIE BBI3BIBAIOT HAUOONBLINN PE30HAHC B KOPE TOJIOBHOTO MO3ra (3TO HAMPSIMYIO
CTUMYJIMPYET MBIIUICHNE U YIydIIaeT maMsaTh). M300mine nMEHHO BBHICOKAX YacTOT
B MY3bIKaJIbHBIX [TPOM3BEICHUAX MolapTa HecET B cebe MOIHEHIINI SHePreTHIeCKUi
3apsi He TOIBKO JIJIsl TOJIOBHOTO MO3Ta, HO U JJIs BCEro opraHu3mMa B 1emnom. Crenyer
OTMETHTB, YTO OONBIIMHCTBO CBOMX MpOU3BelNeHHH MonapT co3fan B TOHAJbLHOCTH
Pe-maxxop (D) (Kamm6emn, 2010).
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B npenpiayiem ucciieoBaHUN MBI MTBITATHCH BRIICHATH MOXKET JIM IPOCITYIITMBAHUE
OTJENBHBIX MY3BIKAJbHBIX TOHAIBHOCTEH MOBJIUATH HA TICUXO()HU3HOIOTHIECKOE CO-
crosinue yenoBeka (Hukomnaenko, Canepaos, 2021). B nanHOM HccieioBaHAN, BMECTO
MY3bIKaJIbHBIX TOHAIBHOCTEH, MTPeANoiaracTes u3yuuthb «3ddext Morapray, HCIIOIb3Ys
I1O VibraMI Ha 0a3e TeXHOJIOTUH BUOPOU300pasKeHHUS.

Bubpouzobpaxenune — 3To n300pakeHne, OTpaxaroliee MpoCTPaHCTBEHHO-BPEMEH-
HbIE TIapaMeTphl ABMXKEHUS U BHOpaIuu o0bekTa. TexHomorus BUOpon300pakeHus,
NIPUMEHHUTENIHHO K YEIOBEKY, aHATU3UPYET NBUTATEIHHYI0 aKTUBHOCTH (MHKPOBH-
Opaium) TOJIOBBI YeJIOBEeKa U Mpeodpa3yeT mapaMeTphl IBUKEHHUS B XapaKTEPUCTHKH
MCUXO(QHU3HOIOTUIECKOTO COCTOSIHUS, MEHSIOIIErOCs M0JI BO3JCHCTBUEM PAa3TUIHBIX
ctumynoB (Munkus, 2007).

L]eny uccnenoBaHus: U3ydeHHE BIUSHUS MYy3bIKaJIbHBIX MPOU3BeAeHUNH Monapra
Ha MCUX0(U3HOIOTHIECKOE COCTOSTHUE YeJIOBEKa, T. €. «3¢ ekt MomapTay.

T'unomesa viccneNOBaHUs 3aKIIIOYAETCsl B TOM, 4TO «3¢p¢pexT Mouapray nposBis-
€TCsI B TIOBBIIIIEHNN PE3UCTEHTHON (PYHKINHU IICUXUKH B OTHOIICHNH Pa3IUIHOTO PoJa
IICUXOTE€HHBIX BO3/IEUCTBUM.

OpraHusauml n MmetToabl uccnenoBaHusA

B nccnenoBanuu npuHanm yyactu 14 yenoBek: 8 JKEHIIMH U 6 My»K4YHH, B BO3pacT-
HOoM muanazoHe 20—34 mer. Bee mmeroT BrIciee (TEXHHUECKOE HITH SKOHOMHYECKOE),
cpeaHee-crenuaibHOe My3bIKaJIbHOE 00pa30oBaHue M MPOIOKUTENbHBIN (Oosee 3 jeT)
OTIBIT aKTUBHOW MY3BIKAJILHOH NEITEITLHOCTH (KOHIIEPTHOW NEATCITHLHOCTH).

[Iporpamma VibraMI ucnonp3oBanack co cenUalbHBIM ONpOCcCHUKOM Mus 12 1.
Ldq u Mozart.Ldq.

—Mus_12 1 — 0060011eHHbIH (aiin, BKIIOYaromui B ce0sl 12 MUHOPHBIX MY3bIKallb-
HBIX TOHAIBHOCTEH. My3bIKaNbHBIN (pparMeHT, B3ATHIH 32 OCHOBY TPAHCIIOHHPOBAHUS
ToHanbHOCTe — «Listen to your heart» (aBTopsr: Ilep 'eccie, Marc Ilepccon, 1988)
B UCIIOJIHEHHU MY3bIKalIbHOU Tpynibl Roxette. [Tpu momomu 1O Guitar Pro 6 nmpous-
BEJICHO TPaHCIIOHMPOBAHUE TOHAJIBLHOCTEH BBHIOPAHHOTO MY3BIKaJIbHOTO (hparMeHTa.
IO Guitar Pro 6 (2010) — HOTHBIH penakTop, NpeAHA3HAYCHHBIN ISl CO3AaHUs, pe-
JaKTUPOBAHUS U MPOCIYLIMBAHUS THTAPHBIX Ta0yJIaTyp U HOTHBIX naptutyp. [lopsmox
MIpeIbSABICHUS Tap TOHANBHOCTEN: IPEABSIBIICHUE C Pa3HULIEH B 6 TIOJTYTOHOB (MaKCH-
MaJIbHO BO3MOXKHAs pa3zHuna). [IponomkurenbHOCTh KaskA0T0 TPaHCIOHUPOBAHHOTO
MY3BIKJIBHOTO TpeKa — 67 cekyHA. My3bIKalbHbIM OTPHIBOK aBTOMAaTHYECKH HAYMHAI
3By4ath uepe3 10 cekyH[ mocie pygHoro 3amycka tectupoBanus B 110 VibraMI. [1apa-
METpPBI ICUXO(U3HOIOTUIECKOTO COCTOSHUS TECTHPYEMOTO U3MEPSIIUCH Ha MPOTSHKEHUN
BCEro 3BY4YaHHS MYy3bIKaIbHOTO Tpeka. (Hukomaenko, Canepzos, 2021).

— Mozart.Ldq — My3BIKalbHBIH OTPBIBOK OOLIEH MPOJOIKUTEIBHOCTHIO 3 MUHYTHI
14 cexyHp, cocTosmMiA U3 3-X TOCIEIOBATENEHO MPENbIBISEMBIX (DparMEeHTOB HaH-
OoJiee U3BECTHBIX MY3bIKAIBHBIX TIpou3BeaeHui: 1 — Cumponus Ne 40 B ucnoaHeHUH
MockoBckoro CuM()OHHIECKOTO OpKecTpa, 3anmuch 1974 roga (MIpoaoKUTETEHOCTE
46 cexyHn), 2 — ManeHbpkas HOUHasl CEpeHa/a, 4acThb 1, B UCIIOJHEHUH ['ocyAapCTBEeH-
HOTO cnMpoHMUECKOTo opkecTpa «Kimaccukay, 3anuch 2002 rona (IpoaoKUTeIFHOCTh
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74 cexynnsl), 3 — Typeukoe poHmo, B ucnosHeHnn CUMGOHHYECKOTO OpKecTpa
r. Jlefitmur, 3amuck 1982 roma (IpooIDKUTETHHOCTE 74 CEKYHIIBI).

[TapameTpsl CUX0(PHU3NOIOTUIECKOTO COCTOSIHHSI TECTUPYEMOTO M3MEPSUINCh Ha
MPOTSDKEHUH BCEro 3BydYaHust 000MX My3bIKaJIbHBIX TpekoB (Mus 12 1 u Mozart.Ldq).
Cratuctuueckas oO0pabOTKa MOJTYYEHHBIX JAaHHBIX MPOU3BOAMIIACH TPH TTOMOIIU
I1O VibraStat — nporpaMMbl CTaTHCTUYECKON 00pa0OTKK U aHajIM3a BUOPOHU300pake-
nus (https://www.psymaker.com/ru/support/downloads/).

Pe3yn bTaTbl nccrnenoBaHuUA

[IpousBeneH CpaBHUTENBHBIM aHAIU3 PE3yJNbTATOB MO MTOraM MPOCTYLINBAHUS
MY3BIKaIBHOTO (parmenTa «Listen to your heart» rpynmer Roxette (B MuUHOpHO# TO-
HAJBHOCTH) W MY3BIKaIBHBIX ()parMEeHTOB ITPOM3BeIeHH MorapTa (¢ mpeodaganueM
ToHasbHOCTH Pe-maxop (D)).

AHanu3 cpeJHUX 3HAUYEHHUM HE BBIIBUI CYLIECTBEHHBIX Pa3lW4uid B ICUXO(H3U-
onornueckoM coctossHud (I1PC) npu mpociymmBaHNE MY3bIKAJIBHBIX (ParMeHTOB
Momuapta u Pokcer (puc. 1). B o xe Bpems, [IOC He ctatnuHOe HOBOOOpa3oBaHHE,
a IMHAMHMYECKasl COCTaBIISIONIAs, U3MEHSIONIAsICS BO BpeMsl IPOCITYIIMBAHHUS MY3bl-
KanbHBIX (hparmeHTOB. BapnadensHocTs [IDC BaxkHBIN KpUTEPHI OLIEHKH TOTO, KaKOe
BIIUSIHUE OKa3bIBaeT My3bika Ha [IDC yenosexa.
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Puc. 1. CpasHumenbHbil aHanu3 cpedHUX 3Ha4eHUl MosedeHYeCcKUX napamempos
Mpu APOCAywWUBaHUU 2 My3blKarbHbIX hpacMeHmos:
«Listen to your heart» (Pokcem (Roxette), nbecbi Moyapma.
YcrnoeHbie obo3HaqdeHusi: E1 — azpeccus; E2 — cmpecc; E3 — mpeeoza; E4 — onacHocmb;, E5 —
ypasHoseweHHocmb; E6 — xapusmamuyHocmb; E7 — sHepauyHocmb, E8 — camopeaynsayus;
E9 — mopmoxeHue; E10 — Hespomu3m; E11 — denpeccus; E12 — cyacmbe; P13 — akcmpasep-
cust; P14 — cmabunbHocme.
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Pucynok 2 orobGpaxkaet BapradeabHOCTh oBeneHYeckuX mapamerpos [1OC na npo-
TSOKCHUW BCETO MEPUOJIa MPOCITYIIMBaHUS MYy3bIKaIbHBIX pparmMeHToB. Hanbomnbimas
BapuabenbHocTh [IDOC ormeuena no napamerpam Henpeccust (E11) u Cuactoe (E12).
[Mpu npocitymmBaHuK My3bIKaJbHBIX TIPOU3BEICHUI MonapTa BapradenbHOCTh B 2 pa3a
BhINIe 110 mapamerpam Jenpeccus (4,26/2,2) u Cuactee (7,73/4,02), yem BO Bpems
MIPOCITYIIMBAaHUS My3BIKaJIbHON Tpynmbl Pokcer (puc. 2.).
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. 2. CpasHUmMernbHbIl aHanu3 eapuaberibHOCMU Mo8edeHYeCcKUX napamempos
fpu npocrywusaHusi 2 My3biKanbHbIX ¢hpazMeHmos:
«Listen to your heart» (Pokcem (Roxette), nbecel Moyapma

O6cyxaeHue

OueBnHO, 4TO MPOMU3BEACHHUS MonapTa AMUTENBHOE BpEMS HAXOAATCS B TOJIE 3pEHUS
CHENHANNCTOB PA3IMUHBIX 00JacTeil (He TOIBKO MCKYCCTBOBEIOB M MY3BIKaHTOB). B TO
e BpPeMsl, CTETIeHb «I1IeIeOHOr0 BO3AEHCTBHSD) OT MPOCIYIIMBAHHS MY3bIKaIbHBIX TIPO-
n3BeaeHNH MorapTa BbI3BIBAET MHOXKECTBO BOIPOCOB. B miepByr0 ouepens 3To CBI3aHO
C METOJaMH, IIPY ITOMOIIN KOTOPBIX HccienoBaics «3ddext Mouaptay. Tak, Hanpumep,
KJIACCUYECKHE TECThI MHTEIIeKTa, n3Mmepstomire 1Q, oTpaxkaroT IUIIb Mepy 00y4eHHO-
CTH/OCBEIOMIICHHOCTH 4eloBeKa. B cBoto ouepens, 00yueHue — 3T0 Beerna AesTeNbHbIA
MpoIIecC, Pe3yJIbTATOM KOTOPOTO SBJISIETCS TIOJTyYeHUEe HOBOH HHPOpMAIIUK 00 OKpYxKa-
fouieM mupe. B aTom cMeicie «3hdexT Mouapra» — UHTEpecHbIH (peHOMEH, KOTOPBII
clielyeT u3y4aTh B paMKax JMHAMHYECKOTO MOAXO0/1a B ICHXOJIOTUH U TICUXO()U3HOIOT UK
YeIloBeKa, MCIONb3ysSd COBPeMeHHBbIe MeToIbl (prukcammu pe3ynsTatoB (11O VibaMI).

[Ipu npocnymmBaHM MY3BIKQIBHBIX MpOH3BeAcHUH Momnapra BapuabenbHOCTh
IBYX OCHOBHBIX IIOKa3aTelieil, mepeaaromx oouiee ICHX03IMOLMOHATIBHOE COCTOSIHUE
YeJioBeKa, mpeBbickiia B 2 pasa (napamerpsl Henpeccus u Cyactbe) M0 CpaBHEHHUIO
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¢ rpynmnoii Pokcer. O ueM roBopsT noiy4eHHbIe pe3yabTaThl? O BEICOKON 3MOLIMOHANb-
HOUW 3HAYUMOCTH 3ByUalero gpparmenra. Mapopmanus HeHTpanpHas, Majlo3HAYHMasl,
HaKOHeI] — CKy4Has, Oy/IeT CONMPOBOKAATHCS CTOWKUM SMOLIMOHAIBHBIM COCTOSIHUEM,
croiikocThio apameTpoB Jlenpeccus, Cuactse u ap. C TOYKU 3pESHUS BHUIOBOU H3-
MeHuuBoctH (1o Y. [lapBuny), moboe craTHyHOE cocTosiHUE — ecTh perpecc. [lepe-
KUBaHU, BOJHEHUS, BaprabeapHOCTh 0TTeHKOB Jlempeccun u CyacThs yKa3bIBaeT Ha
CONPOTHUBIIAEMOCTh OPTaHW3Ma BHEIIHUM BO3JEHCTBHAM. B 3TOH CBs3M mepexon oT
Jenpeccun k CuacTbio, Kak B BapuabenbHOCTh 3TUX COCTOSHUH BHYTPU HUX CaMHUX —
ecTb «a¢ppexT Mouapray, Tonbko 1o Jlapsuny.

3aknioyeHue

[IpoBeneHo uccienoBanue «3dpdexra Mouapra», T. €. MOKET JIU IPOCTYLIMBAHNE
My3bIKH MoriapTa oka3siBaTh HonoxkutenbHoe Bo3zeicTere Ha [IDC yenoseka. OTmeue-
HBI ToNIoxuTeNnsHble n3MeHeHus B [IDC yenoBexa npu NpocIyIIMBaHUN My3bIKaJIbHBIX
npou3sBezicHui Morapra: BapuadenbHOCTh napametpoB Jenpeccus u Cuactbe B 2 pasa
BBIIIE, YEM IIPU MPOCITYIIMBAHUHI MY3bIKaJIbHOTO GparmMeHTa rpymisl Pokcer. Llene0-
Hbl 3 dekT («adpdext Monapra») JOCTUTaETCs 38 CYET CTUMYJISIUN ICUXUIECKUX
MPOLIECCOB, UX PE3UCTEHTHOCTH B OTHOIIEHUH BHELIHUX PA3IpaXKUTEICH.
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Abstract: The terms analysis of International Open Science Conferences — Modern
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[Ipobaema napaaurMel (mapagurma — oOpaser] Wi MOZEb ITOCTaHOBKH MPO0ieM
Hn ux pemeHHﬁ, KakK HpI/I3HaHHBII71 OTaJIOH HAYYHOI'0 JOCTHUXKCHU ITapaJurMa BKIIIOYacT
3aKOH, TEOPHUIO, MPAKTHYECKOE X MMPUMEHEHHE, METO, 000pYIOBaHHE U JIp.) JTH000TO0
HOBOI'O HAYYHOI'O HaIlpaBJICHUSA COCTOUT B TOM, YTO B XOJI€ €I'0 q)OpMI/IpOBaHI/Iﬂ BO3-
HUKAIOT CII0)KHOCTH B UCIIOJIb30BAHUU M3BECTHBIX M CO3/IaHUS HOBBIX TEPMHUHOB. Mx
MOHMMAaHHUE 3aBUCUT OT MPECTABIAEMON aBTOpaMU HHPOPMAIIMU O TEOPUH, OOBEKTE,
MpeaMeTe, a TAKKE BO3MOKHOCTSAX TPAKTHYECKOTO IPUMEHEHHS, METO[aX U METOANKAX,
0c0OEHHO Ha MEPBOM dTare — 3Tare OCO3HAHMS HOBU3HBI, €T0 HAYYHOTO M MPaKTH4e-
CKOTO TIprMeHeHus. Yarie Bcero, 3To KacaeTcsl MOHUMaHUs, Ka3aJloch Obl, 3HAKOMBIX
TEPMUHOB, KOTOPLIC C YUYE€TOM HOBHU3HEI IIPEAJIaracMbIX aBTOPOM 00BEKTA U nmpeamMeTa
MpeAToNaraloT HOBOe MpoYTeHne. Taknue mpoOiieMbl pelraroTcs B X0/e pa3paboTKu
Te3aypyca — CUCTEMaTU3UPOBAHHOM Ha0OpE JJAHHBIX O KaKOH-HUOY b 00J1aCTH 3HAHUH,
KOTOPBIM TTIOMOTAET YeJIOBEKY B HEll OPHEHTHPOBATHCSI.

Tezaypyc (0T rped. Oncovpdg «COKPOBHUINE») — CIEHATbHAS TEPMUHOJIOTHS,
MIPEJICTABIIAIONIAS COOOM CI0Baph, COOpaHKE CBEICHHA, TOTHOMEPHO OXBaTHIBAIOIIINE
TMOHATHA, ONPEACIICHUSA U TCPMUHDBI CHGHI/IaJII)HOP'I O6.]'IaCTI/I 3HAHUM WU C(bepI)I AcA-
TEITHLHOCTH, YTO JOKHO CITOCOOCTBOBATH MPABUILHON JIGKCHYIECKOH, KOPITOPATHBHOMH
KOMMYHHKaIIUH (IOHUMAaHHIO B OOLICHUU U B3aMMOJCHCTBHH JIML, CBSI3aHHBIX OJJHOMN
TIUACIIATIIMHON Witk TIpodeccueii).

Te3aypycsl ABIAIOTCA OJHUM M3 JEHCTBEHHBIX MHCTPYMEHTOB IS OMUCAHUS
OTHETHHBIX MPEIMETHBIX OOnacTell. B oTIiM4mMe OT TOJKOBOTO CIIOBapsi, Kak WCTOY-
HHUKa HH(OpMaLny, Te3aypyc MO3BOJISAET BEISIBUTH CMBICI HE TOJIBKO C TOMOLIBIO OIpe-
JIENICHNS, HO ¥ TIOCPEACTBOM COOTHECEHHS CII0BA C IPYTUMH MOHITUSIMH M UX TPYIIIIAMH,
Onarozmaps 4eMy MOXKET MCIOJIb30BaThHCS I HANIOJHEHUs 0a3 3HAHWH, B TOM YHCIIE
Y CHCTEM HCKYCCTBEHHOTO HHTEJUIEKTa. Teopusi KOMMYHHKAIlUU pacCMaTprBaeT OO
Te3aypyc CIOKHOH CUCTEMBI, OJ1arosiapsi KOTOpOMY B3aUMOJEHCTBYIOT €€ 3JIEMEHTHI.

Lens Hacrosmed paboThl COCTOUT B TOM, YTOOBI cOOpaTh TEPMUHBI U JIaTh HX
onpeAesieHusl, KOTOpble MOMOTYT IOJb30BATESIM TEXHOJIOTUM BHOPOU300paskeHUs
YCTKO U OAHO3HAYHO OIIMCBIBATH PC3YJILTATHI I/ICC.]'IeIIOBaHI/Iﬁ O BO3MOXHOCTAX METOda
B MEJMIIMHE, TICHXOJIOTHH, (PH3HOIOTHH, ICUXO(PU3UOIOTHH.

HeobOxomumocTs B pa3paboTke Te3aypyca HOATBEPKAACTCS IPU H3YIEHUH MaTepH-
aJIOB MICCIIEZIOBAaHUH, MPEACTABICHHBIX B YeThIpeX MexayHapOoaHBIX KOH(PEPEHIIUIX
«CoBpemenHas ncuxogusmnonorus. TexHonorus BuOponzodpaxkenus» (2018-2021 rr.).
UwurarensiM 3TOH CTaThH HpeyIaraeTcs 03HAKOMUTHCS C Pe3yJIbTaTaMH TIOUCKA OIpe-
Z[CJ'ICHPIIZ K TCpMHUHaM, KOTOPBIC JOCTATOYHO 4YaCTO BCTPCUAIOTCA B OHY6JII/IKOB3HHBIX
paboTax u, K COKaJeHHIO, He BCEeT/a SBIISTIONUMICS CHHOHIMAaMH, B CBSI3U C YEM Tpe-
OyIOT ONpe/IelICHHOW CTaHAAPTH3aLUUH. ABTOPHI IIPEAIaraloT IPHUCOSANHUTHCS K JaHHOM
paboTe, a pe3ynbTaThl MOKHO OyJeT 00CYyINTh Ha OYepenHOl KOH(PEPEeHIINN WU Ha
CTpaHHUIaX co3aaBaeMoro xypHaina «CoBpeMeHHas ncuxodu3nonaorus. TeXHOIOT s
BHOPOM300paKCHIS.

B tabnuue mpencTaBieHbl TEPMUHBI, KOTOPBIC YK€ TMONYYUIH PaCpOCTPaHEHUE
B CTaThSX HAIIMX aBTOPOB. B KauecTBe ompeneneHuii mpeaiaraeTcst HCTOIb30BaTh TEP-
MUHBI, IMEIOIIIECS B INTEPaType U HHTEPHETE, KOTOPhIE B HANOOIBILEH Mepe COOTBET-
CTBYIOT CMBICITY, a TaK)Ke HaIllX MPECTABIeHNS 0 HanOoJIee TOIXOIAIIEM UX TPOUTCHHUH.
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Tabnuua
Tesaypyc TexHonorum BnbpomsobpaxeHus

TepmuH

Onpegenexne

Arpeccus

MoBedeHyeckas xapakTepucTvka, M3MepeHHast TexHornoruen BUGPO-
n3obpaxeHusa B 2005 rogy Ha ocHoBe npeanonoxexHus KoHpapa Jlo-
peHuUa, 4YTO arpeccusi NponopumoHaribHa YacToTe ABWXEHWUN rOfloBbl
(Lorenz, 1963)

Annoctas

CTtabunbHOCTb Yepes U3MeHYMBOCTb. XapaKkTepuayeT npouecc AoCTu-
XeHns cTabunbHOCTM UNM romMeoctasa MOCPEeACcTBOM u3Monormye-
CKUX UMK NOBEAEHYECKUX U3MEHEHWI NapaMeTPOB BHYTPEHHEN cpeapbl,
NOArOHAA MX B COOTBETCTBUMM C TpeboBaHMSMU OKpyXatoLen cpedbl.
MpusHakoMm annocrtasa SBNSAETCA BbICOKAs akTMBaLWA PerynsaTopHbIX
cucTeM, KoTopasi COOTBETCTBYET HaMpPSHKEHWIO, HeYCTOMYNBOMY (DYHK-
LIMOHMPOBAHMIO OpraHM3ama, B TOM 4YuCrie Ha NoBedeHYEeCKOM YpOBHe
(Sterling, Eyer, 1988).

AmnnuTygHoe
BMGpOMn30obpaxeHne

BubpounsobpaxeHve, oTpaxawlime amnnutygy M3MEHEHUs curHana
B KaXkAoM anemeHTe kagpa (MuHkuH, 2007).

Aypa

CoBOKYMHOCTb CBOMCTB YerioBeka Unn MHTerpanbHas ncuxodusmnono-
rmyeckasi xapaktepuctmka obbekta. B TexHonornm BubponsobpaxeHus
aypa unu BHelLHee BUOpon3obpaKeHne BblUNCAIAETCA NO MaTemaTnye-
CkuM chopmynam, oTpaxaloLyMm napameTpbl MUKPOABWXKEHMWS FONOBbI
yenoseka (MunkuH, 2007).

Buonornyeckune
XapaKTepuCTUKK
(napameTpbt)

Buonornyeckune n noBegeH4YecKne XxapakTepUCTUKN ABRSOTCA usnye-
CK/MW CBOMCTBaMM YacTen Tena, pusmonornyeckumn 1 noBeaeH4Yeckn-
MU npoLeccamu, NPoN3BOAMMbIMU TEMOM, a Takke UX KOMOMHAUMAMK
(MOCT ISO/IEK 2382-37-2016).

MexaHuuyeckne CBOMCTBA XMBbIX OpraHn3moB, OTAENbHbIX OpraHoB,
a TakKkKe npouncxopgdauime B HUX MeXxaHU4eckmne npouecchol. TepMI/IH, BBe-

BrnomexaHuka = . 4

AeHHbIi Hukonaem BepHuwTeriHom B nepsoi nonosuHe 20 Beka npwu

noeseaeH4Yeckom aHanuse aswmxeHun (bepHwTteriH, 1990).
Bruometpuyeckune Buonornyeckme unmn nosegeHyeckme xapakrepuctunkn yenoseka (FTOCT
[aHHble ISO/IEK 2382-37-2016).

BapwnabenbHocTb cepaeyvHoro putma (BCP) nHpopmaumnoHHo oTpaxaet
BapunabenbHocTb CTeneHb HanNPsXKeHUs perynaTopHbIX CMCTEM opraHuama venoseka (ba-
uU3nonornyecknx eBckun u gp., 2001). B BnbponsobpaxeHnn BapnabenbHOCTb Kaxaon
XapaKkTepucTuk NoBeAEeHYECKON XapaKTepuUCTUKN ONpeaenseTcs OTHOLIEHWEM CpefHe-

KBagpPaTUYHOrO OTKIIOHEHUS K MaT. oxugaHuto (MunkuH, 2020a).

BecTtnbynsapHas cucrema

dusnonornyeckaa cuctema 4YenoBeka UMM KUBOTHOrO, OTBevaloLlas
3a nogaepaHue mexaHuyeckoro pasHosecus (Tamap, 1976).

Pedbnekc, noaaepxuvsatoLnii BepTUKanbHoe NonoXeHne ronossl B rpa-

Eﬁgaﬁ%{g?_i:c:m BUTAaUMOHHOM Mnone nytTem CokpalleHua LUENHbIX MbILWL B 3@aBUCUMOCTUN
erJ'IeKC OT SMOLUMOHAaNbHOro unu I'ICVIXO(bVI3VIOJ'IOFI/I‘-IeCKOFO COCTOSAHUA YenoBe-
P ka (Minkin, Nikolaenko, 2008).
MN3o6paxeHune, oTpaxatoLlee napaMeTpbl ABUXKEHNS 0ObeKTa.
BubpounsobpaxeHne ronoBbl YernoBeka OTpaxaeT ero ncuxodusmo-
norn4yecku BOWCTB 4YeT BeCTUOYINAPHO-OMOLUMNOHAINbHOT -
BUGPOUIOBpaXKEHHE OrM4eckne CBOWNCTBa 3a CYeT BeCTMOYNSPHO-OMOLMOHANbLHOMO ped

nekca (MuHkuH, HukonaeHko, 2008).
PasnuyatoT BHyTpEHHee, BHELLHee, YacTOTHOE, aMMNUTYAHOE, naearb-
Hoe u peanbHoe BubpounsobpaxeHne (MuHkmH, 2007).
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Tabnuuya (npodoskeHue)

TepmuH

OnpepenexHne

BubpoTexHonorum

TexHonorus uncnonb3oBaHus BUBpou3obpaxeHus Ans onpegenes-
HOW Hay4Howm obrnacTtu. Hanpumep, BuGpomeamuuHa — MCNONb30Ba-
HVe TexHonorum BnBpon3obpaxeHnsa Ana MeQULMHCKOW AMarHOCTUKN.
Bubponcuxonorns — ncnonb3oBaHne TEXHONMOrMn BU6pon3obpaxeHns
B obnactu ncuxonorun (MuxkuH, 20206).

[oMeoKkuHe3

Mpouecc nopaepxaHnst OMHaMWYECKOrO paBHOBECWMSI B OpraHusme
C ydeToM npoTekatLwmx xpoHobuonornyeckmx npoueccos (Der et al.,
1999).

[omeocTas

CoCTOsiHME ~ CTaUMOHApHOro  TEPMOAMHAMUYECKM HEPaBHOBECHOTO
cocTosiHua opraHmama (Cannon, 1932; HosocenbLes, 1978).

HuckpeTtusayus

MpencraBneHne HenpepbIBHOW (PyHKUMN AUCKPETHOW COBOKYMHOCTbHIO
eé 3HaveHu (KotenbHukos, 1933).

MHdopmauus

MHdopmaums — ucnonb3yemble cBefieHUs 06 M3yyaemblx oGbekTax
He3aBUCMMO OT (opMbl KX npefcTaBneHusi. WHdopmauus ectb
MHopmaums, a He matepus n He aHeprusa (Wiener, 1948).

WNcxoaHoe
B1aeonsobpaxeHue
rorioBbl YerioBeka

Buaeo ronoBbl YeroBeka, NOMy4YeHHOEe Mo TpeGoBaHWUSM TEXHOMNOrMM
BMOpomn3obpaxeHns. OCHOBHble TPebOBaHMA — HU3KUA YPOBEHb Bpe-
MEHHOIO LyMa TeneBu3NoHHON kamepbl (MeHee 0,1 b/s), paBHoMepHas
OCBeLLEHHOCTL 06beKTa He Hipke 500 ik, YacToTa KaJpoB BUAEO HE HUXE
30 k/c, oTCyTCTBME NOCTOPOHHMX NOAEN B Kagpe, OTCYTCTBUE MEXaHNYe-
ckux Bubpaumi tenesnsnoHHon kamepbl (MuHkuH, 2007; 2020a).

BusyanbHoe oTobpaxeHue OnTUYecKMx (CBETOBOE) MU (PU3NYECKMX

M3o06paxeHne J
P CBOWVICTB (TENNOBOE, peHTreHoBckoe) obbekTa (MuHkMH, 2007).
HanpasneHue TepMogMHaMU4eckon Teopum, KoTopas N3y4aeT CIOXHble
Wepapxnyeckas XUMmnyeckme n buonorundeckne obmMeHvBaroLmMecs mexay cobon n cpe-
TepMmoanHaMumka fon. TepmoguHamMmnyeckne NPUHLUNLI PEFYNSILMA B XKMBbLIX CUCTEMAX,

BBeAeHHble MaabiwesbiM (Magbiwes, 1996).

MckyccTBeHHble
HerpoHHble ceTn (MHC)

MaTtemaTtuyeckan Moaenb, a Takke eé NnporpaMMHOE UnK annaparHoe
BOMIOLLEHWE, MOCTPOEHHAs MO NPUHLMNY OpraHu3aumum u yHKLUOHN-
poBaHusa Bronornyeckmx HempoHHbIx ceten (Hyakin, 2008).

MIcKycCTBEHHbIV
nHtennekt (M)

WU (anrn. artificial intelligence) — nporpammHo o6ecnevyeHHasi cno-
CcoBHOCTb KOMMNbloTepa 0byyaTbCs, MPUHMMATE PELIEHUS U BbIMOMHSATH
AencTBUs, NogobHO YenoBeYeckoMy MHTEMMNEKTY. TeXHUYeckne cucrte-
Mbl, CMOCOGHbIE MPUHMMaTEL HOBOE pelueHune nocne obyverus (Hyakin,
2008).

KBasupasHoBecHoe
COCTOsIHME YernoBeka

MonoxeHne Yenoseka, NPy KOTOPOM OH He COBEpPLUAET BUAUMbIX MMa-
30M MaKkpOOBWXXEHWUW (NepeMeLLeHnin) 1 HaXxoauTca Ha OOQHOM MecTe,
Hanpumep, cuauT unm ctout (MonoHHukos, 2003).

KnbepHeTtuka

Hayka o npoueccax ynpaeneHusi B yenoseke 1 mawuHe (Wiener, 1948).

MexkagpoBas pa3HOCTb

Pa3HoCTb 3Ha4YeHUiA CUrHanoB Mexay OaMHaKOBbIMU 3ieMeHTaMu ABYX
nocrnenoBaTtenbHbIX kaapoB. PopmaT MexKagpoBOW pa3HOCTU paBeH
chopmaty nocriegoBaTenbHbIX KagpoB, a 3HAYEHWE SPKOCTU Kaxaoro
nMKkcena B MeXKaApOBOW pa3HOCTM 06pasoBaHO pa3HOCTbIO 3Haye-
HUI SIPKOCTU COOTBETCTBYHOLLMX NUKCENeN 13 AByX nocrnefoBaTenbHbIX
kagpoB (MuHkuH, 2007).
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Ta6bnuuya (npodosmkeHue)

TepMuH Onpepnenexne
MepguumHckne 1 cusmonornyeckne NpUYnHbLI NOCTOSSHHON MUKPOBMG-
paLnn MbILLLL YeloBeKa M TeNMOKPOBHBIX XMBOTHbLIX BriepBble Bbinun nc-
MwukpoBubpaumm ~
cnefoBaHbl aBcTpunckum npodeccopom Hubert Rohracher (Popaxep,
WHaHara, 1969).
MuoknHeTnyeckas OnpeaeneHne NCUXONOrMYECKNX XapaKTePUCTUK Ha OCHOBE NOBTOPSIO-
AnarHocTuka mxcs asvkenun pykun (Mira y Lopez, 1957).
CTumynbl, HeCyLLMe CMbICIIOBYIO Harpysky O pasnuyHbix daktopax Ans
cybbekTa. MHOroaKkTopHbIN CTUMYI MOXET BbI3bIBaTb MCMXO(U3NOIO-
MHoroakTopHble Y b P yni b
CTUMYIb MMYECKYI0 peakumio Ha onpegeneHHbI TN MHOXECTBEHHOIO MHTeNMnek-

Ta OAHOBPEMEHHO C uccriedyemblM hakTopoM: arpeccuen, cymumaom
n gp. (HukonaeHko, MuHkuH, 2022).

MHOXeCTBEHHbIN
WUHTENNeKT

HesaBucuMble LEHTPbI CNOCOBHOCTEN, MMEIOLLUMECS Y KaXOoro 4eno-
BeKa 1 Brnepsble onvcaHHble MapaHepom (Gardner, 1983). TexHonorus
BMOPOM300paKeHUsT NO3BONSET OMpeaenaTb Npodunb MHOXECTBEH-
HOTO MHTENneKTa npu NpeabsBEHUN COOTBETCTBYHOLLUX CTUMYIIOB
(MwuHkmH, HukonaeHko, 2017).

Helpo-nuHremcTnyeckuin
npodannuur (HAM)

MeToa aganTUBHOrO NCUXOU3NONOrMYecKoro TeCTUPOBaHUS C Npeab-
SIBMIEHMEM HeWTparbHbIX CTUMYINOB Ha CTaguu NpeaTecToBOro TeCcTU-
poBaHUsi U1 MHOTO(PaKTOPHbLIX CTUMYIOB MPY OCHOBHOM TECTUPOBAHUM.
Ob6e cTagun TecTUpoBaHWs o6beauHEHbI B OOMH TECT U UMEIOT CTPYK-
TYPHYt0 cBA3b Mmexay cobor (MuHkuH, Hukonaexko, 2020).

Obnako guckpetmsauui

Pesynbrat 3ameHbl NOKanbHOM [AMCKPETM3auMM Ha AUCKPETU3aLMio
no 6nMskuM BpeMeHHbIM 3HaYeHusaM (AkumoB v ap., 2022).

Ob6yuvaroLas 6asa

Bbibopka AaHHbIX, Ha KoTopow npoucxogut obydyeHne UMW (Hyakin,

JaHHbIX 2008).

CBolicTBa NMMYHOCTU, XapakTepuaytoLleecsi BDEMEHHON 3aBUCUMOCTbIO,
MoBeneH4eckne HanpvMep ronoc, noxoaka, ABwXkeHue. [loBedeHYeckue xapakTepu-
XapaKTepuCTUKm CTUKM SIBNAIOTCS (ODU3UMYECKUMW CBOWCTBaAMK YacTel Tena, usnorno-

(napameTpbl)

rMYEeCKUMM U MOBEOEHYECKMU NpoLieccaMu, NPon3BOAUMBLIMU TEMOM,
a Tarke nx kombuHaumamm (MOCT ISO/IEK 2382-37-2016).

[MepBWYHbIE NApaMeTpbl
BMGpomn3obpakeHust

MaTtemaTuueckne xapakTepucTku BUOPOU3oOpaxeHus: amnnuTyaa,
YyacToTa, cummeTpus Bubpomnsobpaxernuns (MuxkmH, 2007).

Mepvioa HakonneHus
noBeaeH4Yeckomn
MHpopmaumm

Mepuop, KoTopbi 0ObLIMHO COBMAAaeT C NepUoAOM HaKOMMEeHUs! MeXx-
KagpoBou pasHuubl (MuHkuH, 2007).

MpvHUMN AMcKpeTM3aumm

YacTota npeobpa3oBaHusi BUOEO B NapameTpbl BUOpou3obpaxeHus
[OIMKHa 6bITb MakcMmarnbHON NMpY MUHUManbHOM YPOBHE LLyMa BUAEO
nsobpaxeHus (AkumoB 1 ap., 2022).

anIHLI,VII'I cooTBETCTBUA

HayyHbli Noaxo4 pelueHWs BPEeMEHHOrO HaKOMMNEeHUs MeXKagpoBow
pasHOCTW OOMKHO coBnagaTb C NEepUoAoM aHanuaupyemoro usmo-
NlorMyeckoro npouecca, HecoBnNageHWe HaKoMMeHUs MeXKaapoBOW
pa3HOCTM C aHanu3npyemblM OU3NONOTMYECKUM UNn NCMxou3nonoru-
YeCcknM NpoLEeccoM NPUBOAMUT K NoTepe BromeTpuyeckon nHpopmaumm
(AkumosB 1 gp., 2022).

MpuHUMN
ONTUManbHOCTK

KonuyectBo uamepsieMbIx noBegeHYecKnX NapameTpoB AOMKHO ObiTb
MWHUMarbHO AOCTaTOYHO Ans aHanv3a uccregyemoro dhusmonornye-
CKOro npouecca unu peakumMn Ha npegbsBnsieMbli cTumMyn (AKuMoB
n gp., 2022).
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Ta6bnuuya (npodosmkeHue)

TepmuH

OnpepenexHne

MprHUMN GeckoHeYHOCTU

KonunyecTBo nHdopmaLmm nonyvyaemoe M3 KOHEYHOrO pasmepa BUAEO
yerioBeka MOXeT ObiTb GECKOHEYHO YBENUMYEeHO B 3aBUCUMOCTM OT
peluaemon GuomeTpuyeckon 3agadm (Akumos u ap., 2022).

MpocTpaHcTBEHHAs HepPaBHOMEPHOCTb BUMBPOM306paxeHus, KoTopas

MpocTpaHcTBEHHas
vnf do pMaTMBHOCTb WHOPMATUBHO XapakTepuayeT Mncuxonsnonormyeckoe CcocTosiHne
P cybwekta (MuHkuH, 2007).
O6bnacTb ncuxonorun u gpuanonorun (rped. psyche gywa + gumamnono-
Memxodmanonorus: rs), 3agada KOTOpOW COCTOUT B M3yyeHnu 06BLEKTUBHO perncTpupye-
MbIX PU3NONOrMYecknx yHKLMIN, NCUXNYECKNE NPOoLIEeCChl BOCTIPUATHUS,
3anoMuHaHus, Mbllwnexus, amoumn n T.4. (Cacioppo, 2007).
Mcunxodusmonormyec- Pesynerat LenocTHON peakuun NMYHOCTU Ha BHELUHWE W BHYTPEHHUE

koe coctosiHue (MPC)

ctumynel (UnbuH, 1987).

Paspelatowas
CNocobHOCTb

CnocobHOCTb ONTUYECKON CUCTEMbBI U3MEPATL NIMHENHOE UNK YrroBoe
paccTosiHue mexagy 6nuskMmmn obbektamu. B ynpoleHHoM BapuaHTte
onpegensieTcs oopmaTom Buaeo. B peanbHOCTM MoXeT ObiTb Bbille
unu Hwke opmarta sugeo (FTOCT 28593-91).

PerynﬂToprle CUCTEMBI

TpaAMUMOHHO pa3nuyatoT ABe perynsaTtopHble CUCTEMbI: HEPBHYIO U 3H-
OOKPUHHYO. HepBHas cructema Hambonee BaxHa Ans o6LieHus opra-
HU3Ma C OKpYyXXatoLLlen cpedomn, HO BHYTPEHHIOK cpefy OHa perynupyet
NVWb YaCcTUYHO, @ FOPMOHbI — MOMNHOCTLI (KonecHnyeHko u ap.,
2012).

Peakuunsa opraHmM3Ma Ha BHellHee W BHYTpeHHee pasfpaxeHue, Ocy-

Pedpnek
edneke wectensiemas ¢ yqyactnem LIHC (Maenos, 1951).

Camoperynsiuusi (camocoxpaHeHune) bMocncTeMbl 03Ha4YaEeT ee crocob-
HOCTb N PKNBATb B NU3AMEHA NxXca NTOBUAX HKUMOHNPOBaAHUA

Camoperynsiuus 0CTb NopAepxmBa 3MEHSIIOLLMXCS YCIo dyHKUMOHUpOBa
W OKpyXalolwen cpedbl CTauMOHApHOE HEepaBHOBECHOE COCTOsIHWE
(Hosocenbues, 1978).

cKO CpenHekBagpaTUyHOe (CTaHAAPTHOE) OTKIIOHEHWE OLEHOK OT MaTema-

TUYECKOro oXxXnaaHus.

Cny4yaiiHble OBMXEHUSI

YcnoBHoe 0603HaYeHNE ABUXEHUIN, MPUYUHBI KOTOPbIX HE OBBACHSIHOT-
csa. 3urmyHa ®peng yTBepxaarn, YTo y YenoBeka He ObIBaeT CryYanHbIX
awxkenun (Freud, 1900). Muxann MeaHoBrny CeveHOB nuncar, Y4To Kax-
Aas MbICnb MMeeT MycKynbHble nposiBneHus (CeveHos, 1863). Takum
0o6pa3omM, BenuKMe ydyeHble Mnpeackas’anu CBA3b MexXay ABWKEHUSMU
Yyenoseka 1 NCMXoPU3NONOrMYECKNM COCTOSHUEM.

Cucrema
BMOpOUn3obpakeHns

Cuctema BnbponsobpaxeHnus, skrtovatowwasa Mo, npoueccop (MK unn
MOOUINbBHBIN) U TENeBM3NOHHbIE Kamepsbl (BeO, IP), BoamoxHO obbeau-
HEeHHbIEe B CETb C pa3HoobpasHom cTpykTypon (MuHknH, 2021).

TecToBas 6a3a kKOHTpONs
TovHoCTU N

Basa, no kotopoi He npoBoauTcst 06yyeHne NI, Ho koTopast MCNONb3y-
eTcs Ansa onpeaeneHns ToyHoctn obyvenus N (Hyakin, 2008).

TexHonorus
BNOpon3obpaxeHns
(vibraimage)

TexHonorusi npeobpasoBaHWsl MUKPOOBWXEHUSI TOMOBbI  YeroBeka
B MoBedeHYeckMe napameTpbl, NCMXO(U3NONOrMYeckyo U MeauLUH-
CKyt0 MHOpMaLmio, yAo6HY0 Ans BOCNPUSITUS YENOBEKOM Unu aBToMa-
Tnyeckon obpaboTkm — Bmbponcmxonorus, sBubpomeanumHa (MyUHKMH,
2007; 20206).

YactoTHoe
BNOponsobpaxeHune

BnbponsobpaxeHne, oTpaxatollee 4acToTy WM3MEHeHWsI curHana B
Kaxgon Todke nsobpaxenuns (MuHkuH, 2007).
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Tabnuya (okoH4YaHue)

TepmuH

Onpegenexne

®YHKUMOHMPOBaHWE

B3anmosaBucumocTb anemeHToB B cucteme (nar. functio pedarens-
HOCTb), B3aMMoZencTene 1 cybopamHaums 4act 1 LENoro B XMBOM.
DYHKUMOHNPOBAHME — U3MEHEHUE, AENCTBUE, HanpaBrneHHOe Ha Co-
XpaHeHne cucTeMbl. XKuBasi cucTeMa COXpaHsieT KadecTBO [0 Tex
nop, noka oHa crnocobHa 4epe3 PyHKLMOHAaNbHbIE NEPECTPONKU, aKTbl
PYHKLMOHMPOBaHNS NPOTUBOCTOATb BHELLUHUM BO3LAENCTBUAM, MPUHLMM
Jle Warenbe (Le Chatelier, 1898).

DyHKLUMOHANbHOE
COCTOsIHVe

MHTerpanbHblii  KOMMNIIEKC PasfnYHbIX XapakKTepUCTUK, NPOLECCOoB,
CBOWCTB M Ka4yecTB YerioBeka, KoTopble NpsiMo UM KOCBEHHO 0GYCroB-
NMBatoT BhINONHeHne aestenbHocTn (Meaeeaes, 1993).

q)yHKLl,I/IOHaJ'IbHaH
cucrtema

OpraHu3oBaHHasi cucTemMa aKTUBHOCTU 3MEMEHTOB pasfM4HON aHa-
TOMWYECKOW MPUHAANEXHOCTU, MMEelLWas XapakTep «B3auMocomein-
CTBUSI», KOTOpPOE HamnpaBrieHo Ha AOCTUXEHWE MOMEe3HOro npucho-
cobuTenbHoro pesynsrarta (AHOxuH, 1978).

XpoHoburonorus

HanpaBneHve Hayku, usyvaroliee nepuoamyeckoe naMeHeHue usmno-
nornyeckux u nosegeHyeckmx napamertpos (Halberg, 1969). TexHono-
s BUGpom3obpaxeHusi No3BONSET BbISIBMSTL PUTM MO3rOBOWN aKTWB-
HocTu ¢ nepuogom ot 10 o 100 cekyHa (MuHkmH, Bnank M., 2021).

3aknioueHue

Heob6xoanMo cozganne HallMOHANBHBIX U MEXKIYHAPOAHBIX CTAHAAPTOB IS TapMo-
HU3allMU TEPMUHOB U METOJOB OIpEJIEIeHNs IOBEJEHUECKUX TapaMeTpOB UeIoBeKa
Tonpko OOBEKTHBHBIA (PU3NUECKUN, MATEMATHIECKUN W KMOEPHETUYECKUI aHAIH3
MTOBEIEHYECKHX ITapaMeTPOB YeJIOBEKa MO3BOJIUT IPUAATH HAYYHBII CMBICT TEPMUHAM
U METOJaM ONpEEICHHS CO3HATENbHBIX U 0ECCO3HATENBHBIX XapaKTEPUCTUK, KOTOPBIMHU
JI0 HACTOSIIIETO BPEMEHHU ONIepUpOBajia MCUXOJIO0THs. TeXHOIOTHS BUOPOU300paKeHUS
MO3BOJISIET U3MEPSITh MOBEICHUECKUE TapaMETPhI, UCTIOJB3Ysl (PU3NUECKUe, MaTeMaTH-
YecKHe M KHOSPHETHYECKHUE METOIBI.
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Abstract: This paper explains the concept of cluster analysis in data mining. It analyzes the
psychophysiological state parameters of middle school students obtained using Vibraimage technology,
as well as discusses the distribution of middle school students in 12 psychological and physiological
parameters, which helps explain the current emotional state of middle school students and accurately
measures the normal value distribution range of potential emotions using Vibraimage technology.

Keywords: vibraimage, middle school student, k-means, cluster analysis, normal.

Introduction

Emotion is “the experience of changing one’s attitude towards objective things and
the resulting psychosomatic changes” (Huang Xiting et al., 1991), significantly impacts
human behavior and mental health. Emotional changes and development are essential
manifestations of adolescent socialization (Sang Biao, Deng Xinmei, 2015). According
to current research, they are more prone to substantial emotional fluctuations, and the
usage and development of emotion regulation mechanisms is a trend of complexity
and nonlinearity (Conradt Elisabeth et al., 2021). Due to the cross-cultural uniformity
of the conclusions, scholars have long referred to adolescence as the “stormy period.”
This metaphor illustrates the complexity and subjectivity of adolescent emotions. For
a long time, emotional exams were highly subjective, especially when assessing kids’
emotional well-being. Emotional tests have long been highly subjective, and despite the
efforts of the questionnaire creators, social praise effects cannot be avoided.

Vibraimage technology offers the possibility to measure emotional states objectively.
The video images of subjects in different emotional states have different vibration
frequencies and variances. By calculating the inter-frame differences of accumulated
muscle activity in different parts of the video images, the subjects’ emotions can be
objectively assessed. Researchers have previously applied it to emotional state assessment
in interpersonal situations and found that strangers elicit more negative emotions, which
is a positive finding (Sung Teac Hwang et al., 2014). This paper will used vibraimage
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technology to describe the distribution of each parameter of middle school students more
systematically and obtained the normal range of their psychophysiological parameters
more accurately.

Materials and Method

1 Subject

A total of 74,011 students were selected from 59 middle schools in Shanxi Province by
Convenience Sampling, including 35,029 junior high school students and 38,982 senior
high school students. Subjects meet the following criteria unlimited sex, aged 1318,
no recent (within two months) use of psychotropic drugs or confirmed mental illness
by self-report or other-feedbacks, and no major life events (such as physical illness,
relatives or friends’ death) in the past two weeks. All subjects included in the study
participated and signed the informed consent form of the test voluntarily.

2 Tool

The equipment includes five laptops and cameras and the VibraMed emotional testing
program based on vibraimage technology. All equipment are debugged before using,
and the testers are well-trained.

3 Method

The study used vibraimage technology to collect 12 psychophysiological parameters of
the subjects, including Aggression, Stress, Tension, Suspicious, Balance, Charm, Energy,
Self-Regulation, Inhibition, Neuroticism, Depression, and Happiness. The obtained
data were imported into SPSS 22.0 software, and descriptive statistics and significance
test of difference were used to describe and evaluate the parametric distribution of the
subjects. Finally, cluster analysis was used to divide the data into multiple clusters,
and then a normal range for the group represented by the subjects is obtained.

Analysis Results and Evaluation

The subjects selected in this study include junior high school students and senior
high school students. To exclude the interference of age factors on the test results,
a “coefficient of variation” is introduced (V=SD/M, SD represents the standard deviation
of the parameters of the subjects, M represents the mean of the parameters of the
subjects). The analysis results show no significant statistical difference in the variation
rate of each parameter between junior high school students and high school students.

1 Description of the psychophysiological parameters distribution status

The 12 psychophysiological parameters obtained for middle school students were
analyzed using descriptive statistical methods. Table 1 below presents the distribution
of the mean and extreme values of the measured parameters for middle school students.
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Table 1
The mean and extreme value distribution of 12 psychophysiological parameters
Aggression 20.00 50.00 17.19 60.52 38.87
Stress 20.00 40.00 7.58 41.70 2297
Tension 15.00 40.00 9.14 48.09 27.44
Suspicious 30.00 50.00 17.74 41.00 29.17
Balance 50.00 100.00 40.90 85.48 66.76
Charm 40.00 100.00 61.95 92.64 80.79
Energy 10.00 50.00 4.58 65.06 27.01
Self-Regulation 50.00 100.00 53.83 87.02 73.56
Inhibition 10.00 25.00 8.09 26.70 16.12
Neuroticism 0.00 50.00 3.26 63.48 27.44
Depression 20.00 50.00 7.78 37.38 21.21
Happiness 20.00 100.00 14.26 59.32 36.00

The results showed that the minimum values of the other nine parameters were lower
than the lower limit of normal, except for the three parameters of Charm, Self-Regulation,
and Neuroticism, especially negative emotions. Is it possible to infer the conclusion that
“the emotional states of middle school students are generally positive”? The answer is
“no”. According to the distribution in Table 1, the maximum value of the three negative
emotional parameters (Aggression, Stress, Anxiety) and Neuroticism parameters of middle
school students exceeds the norm upper limit. Overall, the results show that adolescent
subjects represented by middle school students have higher emotional fluctuations, which
is consistent with previous research. Figure 1 below shows the differences between the
parameters and norm range for middle school students in this study.
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Fig. 1. Line chart of the difference between each parameter
and the normal upper and lower limits
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2 Significance test of the difference
between the measurement result and norm

In this study, the measured data and the norm mean were tested for significance of
difference. Table 2 presents the comparison results of the two groups’ data.

Table 2
The significance test of the difference between the two groups of data
Parameter Te(f\}lirgsg)lts Mz??]c\)/rar:]ue t p
Aggression 38.8716.53 35.00 161.204 0.000
Stress 22.97+5.24 30.00 —365.065 0.000
Tension 27.441+6.47 27.50 -2.707 0.007
Suspicious 29.17+3.53 40.00 —835.848 0.000
Balance 66.76+7.29 75.00 —307.341 0.000
Charm 80.79+4.51 70.00 650.423 0.000
Energy 27.01x7.28 30.00 -111.529 0.000
Self-Regulation 73.56+4.62 75.00 -84.59 0.000
Inhibition 16.12+2.80 17.50 -134.333 0.000
Neuroticism 27.44x10.24 25.00 64.765 0.000
Depression 21.21+4.51 35.00 -830.755 0.000
Happiness 36.00+6.64 60.00 —984.045 0.000

The results of the significant difference test showed that the subjects’ Aggression,
Charm, and Neuroticism were significantly higher than the norm, while the Stress,
Tension, Suspicious, Balance, Energy, Self-Regulation, Inhibition, Depression, and
Happiness were significantly lower than the norm.

3 Subject group division and result analysis

The normality test of the measured psychophysiological parameters shows that each
parameter has significant skewness, so it is not suitable to determine the critical value
of each parameter according to the law of the standard distribution curve. Therefore,
it is necessary to use the K-means clustering algorithm to divide students with similar
emotional states into one category.

The optimal number of clusters for mixed data was determined based on the existing
research (Duggirala Raja Kishor, 2016). The optimal number of clusters for the data
in this study was 3 through binary clustering calculation. Quality is “Fair”.

After mathematical model calculation, there are 25,904 students in the first category,
24,378 in the second category, and 23,729 in the third category. The mean and standard
deviation of the psychophysiological parameters of the three types of students are
shown in Table 3.
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Fig. 2. Silhouette measurement of cohesion and separation

Table 3
Psychophysiological parameters of the three types of students

first category students Second category students Third category students

Aggression 33.34 4.57 40.05 5.32 43.69 4.81
Stress 24.28 4.94 20.22 4.42 24.38 5.21
Tension 30.12 5.45 22.12 4.81 29.96 5.56
Suspicious 28.79 2.86 26.77 2.71 32.03 2.84
Balance 70.14 5.49 68.14 6.42 61.65 7.08
Charm 80.43 453 82.57 3.63 79.34 4.69
Energy 22.06 5.67 30.89 6.63 28.44 6.40
Self-Regulation 75.03 3.86 75.21 3.85 70.27 4.35
Inhibition 15.08 213 18.23 2.66 15.09 2.32
Neuroticism 22.35 6.63 37.74 8.15 22.41 6.96
Depression 22.14 4.38 18.88 3.79 22.60 4.42
Happiness 40.81 6.06 35.41 5.38 31.36 4.51

From the clustering results in Table 3, the first type of students had relatively low
Aggression, Energy, and Neuroticism, while the Tension and Balance were the highest;
the second type of students had the lowest parameters of Stress, Tension, Suspicious and
Depression, and the highest parameters of Charm, Energy, Self-Regulation, Inhibition,
and Neuroticism; the third type of students had the lowest parameters of Balance,
Charm, Self-Regulation, and Happiness, and the highest parameters of Depression.
Figure 3 presents the emotional state of the three types of students.

We can divide the subjects into three groups: high, medium, and low, according
to the cluster analysis results. The average value of each group is the center of the
cluster distribution, which can be used as the basis for formulating the norm of the
population. Because the new cluster conforms to the standard normality assumption,
the new norm range of the parameter can be derived from it. Table 4 presents the
norm ranges of various emotional parameters of middle school students with the 95%
confidence interval as an example.
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Table 4
The new cluster center results under the 95% confidence interval
Original New cluster center Two-tailed One-tailed
Parameter norm Standard — ) — .
mean Mean deviation Minimum  Maximum  Minimum  Maximum
Aggression 35.00 40.05 5.32 29.62 50.48 27.65 52.45
Stress 30.00 24.28 4.94 14.60 33.96 12.77 35.79
Tension 27.50 29.96 5.56 19.06 40.86 17.01 42.91
Suspicious 40.00 28.79 2.86 23.18 34.40 22.13 35.45
Balance 75.00 68.14 6.42 55.56 80.72 53.18 83.10
Charm 70.00 80.43 4.53 71.55 89.31 69.88 90.98
Energy 30.00 28.44 6.4 15.90 40.98 13.53 43.35
Self-Regulation 75.00 75.03 3.86 67.46 82.60 66.04 84.02
Inhibition 17.50 15.09 2.32 10.54 19.64 9.68 20.50
Neuroticism 25.00 22.41 6.96 8.77 36.05 6.19 38.63
Depression 35.00 22.14 4.38 13.56 30.72 11.93 32.35

Happiness 60.00 35.41 5.38 24.87 45.95 22.87 47.95
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Discussion

Compared with the general population, middle school students show impulsiveness,
high mood swings, lower physical adaptations (such as Balance, Energy, and Self-
Regulation), and lower sensitivity to depression and happiness. Because middle school
students are in a period of psychological and physical “upheaval,” and the degree of
socialization of problems and emergencies is increasing, sometimes they will feel “unable
to control” and easily face psychological and physiological conflicts (Li Mengyao, 2021),
it psychologically makes middle school students more prone to expressiveness and
impulsiveness (Sara L. Bryson, 2020), while physiologically it manifests as exhaustion,
somatization, and discomfort. Moreover, middle school students had lower negative
emotions (Stress, Tension, and Suspicious) and higher positive emotions about self-
satisfaction (Charm). This is related to the self-consciousness development of middle
school students. Adolescence is the second “mutation period” developing individual
self-consciousness. They are more and more able to recognize their advantages and
be more cautious about negative emotions. Research shows that this phenomenon has
across-cultures consistency (Nameata et al., 2018; Yeoun Kyoung Hwang et al., 2018;
Wei Yuan et al., 2017).

In this study, the cluster analysis algorithm was used to divide all the subjects into
three clusters: The first type of students behaves calmly, peacefully, rationally, and
happily. Compared with the other two types of students, they are most likely to feel
anxious. What needs to be paid attention to is that prolonged tension and anxiety will
cause students’ physical and mental fatigue, which will intensify the balance parameter
decline, so relevant institutions need to pay attention to this, such as carrying out
physical exercise, strengthening the popularization of mental health, alleviating anxiety.
The second type of student has the best emotional state, the least negative emotional
experience, and high self-regulation ability. However, their neuroticism level is the
highest, indicating that they are susceptible to emotions and are more prone to emotional
fluctuations than the other two types of students. The teacher can carry out emotional
counseling for such students and learn positive cope emotions skills. In comparison, the
third type of students needs the most attention because they experienced less positive
emotions and were likely to be in a state of depressive mood.

With the help of vibraimage technology, the researchers completed the emotional
evaluation of middle school students of different grades and genders. Through sampling
tests, description, evaluation, and cluster analysis, the position of middle school students
within the norm is further refined. We will carry out more ecological validity and cross-
cultural consistency model research in the next stage.
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Abstract: The COVID-19 pandemic spreads in waves for a year and a half, despite significant
worldwide efforts, the development of biochemical diagnostic methods and population vaccination.
One of the reasons for the infection spread is the impossibility of early disease detection through
biochemical diagnostics, since biochemical processes slowly develop in a body. At the same time,
well known that behavioral characteristics of a person, measured based on reflex movements, are
capable for inertialess assessment of psychophysiological parameters. Vibraimage technology is
the method of head micromovements video processing by inter-frame difference accumulation and
converting spatial and temporal characteristics of the inter-frame difference into behavioral and
psychophysiological parameters. Here we shown that behavioral parameters measured by vibraimage
changed during COVID-19 infection. The identification of changes signs in behavioral parameters
detected by Al trained on patients and controls. The best diagnostic accuracy (higher 94%) obtained
using instantaneous values of behavioral parameters measured with the following vibraimage settings:
10Hz frequency of basic measurements; 25 inter-frame difference accumulations and averaging the
diagnostic results over period of at least 5 seconds. COVID-19 diagnoses by behavioral parameters
showed earlier (5—7 days) detection of the disease compared to symptoms and positive results of
biochemical RT-PCR testing. Proposed method for COVID-19 diagnosis indicates infected persons
within 5 seconds video processing using standard television cameras (web, IP) and computers, allows
mass testing/selftesting and will stop the pandemic spread. We assume that head micromovements
analysis for diagnosis of various diseases is possible not only with the help of vibraimage technology.
Further research of human head micromovement analysis will help stop the COVID-19 pandemic
and will contribute to the development of new contactless and environmentally friendly methods for
early diagnosis of diseases.

Keyword: COVID-19, vibraimage, behavioral parameters, diagnosis accuracy, ANN, AL

Introduction

Many outstanding scientists of the past were convinced that reflex movements
carried information about the psychophysiological parameters of a person. Charles
Darwin (Darwin, 1872) argued that facial expressions developed in the process of
evolution and determined by the emotional state of a person. Ivan Sechenov (Sechenov,
1863) claimed that every thought has muscular manifestation. Sigmund Freud (Freud,
1900) wrote that a person does not have random movements, and every movement
is informative. Ivan Pavlov (Pavlov, 1927) assumed that the balance of inhibition
and excitation determines physiological processes. Nikolai Bernstein (Bernstein,
1967) discovered that human movements are discrete and determined by feedback.
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Norbert Wiener (Wiener, 1948) suggested using feedback as the basic principle not
only of human movements, but also of any physiological process. Mira y Lopez (Mira
y Lopez, 1957) proposed the method for assessing emotional state and pathological
changes based on the registration of muscle movements. Konrad Lorenz (Lorenz, 1963)
calculated the level of aggression using the frequency of reflex movements of animals
and humans. To transfer the accumulated knowledge of reflex movement into practical
fields of emotions recognition and medical diagnosis, only the technical capabilities
of the 20th century were lacking.

The situation changed with vibraimage technology development (Minkin, Shtam,
2002; Minkin, 2017), which made possible to transform reflex micromovements of
a human head into behavioral parameters (Minkin, 2017; Minkin, 2020a). Human head
movement is comprehensive process and information about head movements could
be apply in different areas (Hausamann et al., 2021; Behnke et al., 2021). Biometric
standard (ISO/IEC 2382-37, 2017) divide all biometric characteristics into biological
and behavioral, naturally, referring the characteristics of movement to behavioral
parameters. The technical basis of vibraimage technology is accumulation of inter-
frame difference (Minkin, Shtam 2002). The number of consecutive frames (N) and
frequency (f), which are used to accumulate the inter-frame difference, determine the
minimum period T=N/f for psychophysiological information integration about a person.
For various psychophysiological parameters measuring, N and f settings are changed,
correspondently, to detect fast responses, the minimum value of N and the maximum
value of f are set. The most frequently used vibraimage settings for emotional state
measurement are N=100; f=5Hz, which determines the period of information about the
psychophysiological state integration T=20s (Minkin, 2020a). These standard settings
(N=100; f=5Hz) were used in the first versions of the COVID-19 diagnostic vibraimage
programs (Minkin, 2020b; Akimov, Minkin, 2021), since head micromovements
capturing was done by existing programs (Minkin et al., 2020b). The standard approach
on psychophysiological parameters measurement using vibraimage technology focused
on the averaged values of behavioral parameters, because this increased the accuracy
of emotional states measurements (Minkin, 2019). Averaged values eliminated the
influence of chronobiological processes (Halberg, 1987; Blank M., Blank O., 2010;
Minkin, Blank M., 2021) and increased the stability of behavioral parameters measured
as physical quantities based on developed equations (Minkin, 2020a). Using vibraimage
technology and trained artificial neural networks (ANN) was possible to achieve almost
100% discrimination accuracy in patients and controls database (Minkin, 2020b;
Akimov, Minkin, 2021; Minkin, Kosenkov, 2021). However, COVID-19 diagnosis
results calculated by averaged vibraimage parameters processing for a random sample
showed the accuracy of COVID-19 diagnostics about 80%, which is comparable to the
RT-PCR accuracy of COVID-19 diagnostics (Gupta-Wright et al., 2021), but not enough
for the mass application of new COVID-19 non-contact diagnostics technology due to
the mistrust of specialists and low accuracy.

The purpose of this study was to develop contactless COVID-19 diagnosis method
with minimum testing time by video image processing of human head movements (facial
video) with at least 90% accuracy.
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Materials and methods

Preliminary study materials and methods

Data 547,039 measurements of 40 behavioral parameters instantaneous values
(Minkin, 2020a) obtained by vibraimage programs MED, HT and PRO (Minkin et al.,
2020b) with vibraimage settings (N=100; f=5Hz) included:

a) patients with confirmed diagnosis of COVID-19. The total number of results in
the COVID-19 patient database was 211 064 measurements of 40 behavioral parameters
instantaneous values (BPIV).

b) controls including healthy and sick people with a confirmed absence of
COVID-19 disease. The total number of results in controls was 335 975 measurements
of 40 BPIV.

Total BPIV database of preliminary study with the division into groups are in
supplementary data (file DB_100).

The measurement results of controls and patients divided into two groups: learning
and testing. The measurement results of the learning group were used to train ANN and
the measurement results in the testing group used for testing of diagnosis accuracy. It
is the standard approach for ANN leaning and testing, because testing must be dome
on independent from learning group results. The size of groups for ANN learning was
approximately the same and included 180 753 BPIV for controls and 181 392 BPIV
for patients. The remaining measurement results placed, respectively, on testing groups
of patients 29 672 BPIV and controls 155 222 BPIV. The structure of used database
shown on Figure 1. More data about groups shown in Table 1.

Database of 547 039 (155 933) BPIV

Learning database

Testing database

Controls for learning
180 753 (58 435)
BPIV

Patients for learning
181392 (59 482)
BPIV

Controls for testing
155 222 (16 155)
BPIV

Patients for testing
29672 (21861)
BPIV

Fig. 1. BPIV database structure used for Al learning and diagnosis accuracy testing.
Preliminary study database size given without (). Basic study database size given in ()

Al learning was carried out by setting 0 to the diagnostic coefficient (DIC) value
calculated from the BPIV of controls without COVID-19, and setting 1 to the DIC
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calculated from the BPIV of the patients with a confirmed diagnosis of COVID-19.
Al learning used linear three-layer feedforward ANN structure, described in detail in
our earlier article (Akimov, Minkin, 2021), and used to diagnose COVID-19 based on
averaged values of behavioral parameters. Al learning process in 40 % 80 x 60 x I ANN
was carried out using the standard optimization algorithms ADAM and Nesterov
(Nesterov, 1983; Goodfellow et al., 2017) by authors code.

BPIV were captured using standard webcams (Microsoft LifeCam Cinema,
LifeCam Studio, HD WebCam from Acer Aspire E5—575G), Windows 10 OS and
IntelCore i5; 17 processors. Head resolution in horizontal line was not less 200 pixels.
Video Quality (Minkin, 2019) captured by vibraimage programs was higher 50%.
Camera placing was usually set in front of 0.5 m to sitting person (Behnke et al.,
2021), however some measurements were done by investigation of standing person
because behaviors parameters measured by vibraimage programs are not sensitive
to body position (Minkin, 2020a).

Patients includes 37 subjects, Russian citizens (Moscow, St. Petersburg), age
from 20 till 82 years, male/female ratio 54/46. Testing was done from April 2020
to June 2021.

Controls includes 122 subjects, Russian citizens (Moscow, St. Petersburg), age
from 20 till 95 years, male/female ratio 53/47. Testing was done from January 2008
to June 2021.

Basic study materials and methods

Basic study used data from recorded video files of a person’s face, duration of
180-210 seconds. Then the video files were converted by VibraHT program into digital
data of 155 933 BPIV for 40 behavioral parameters (Minkin, 2020a) with settings
(N=25; f=10Hz) for:

a) patients with a confirmed diagnosis of COVID-19. The total number of
measurement results in the available COVID-19 patient database was 81 343 BPIV;

b) controls including healthy and sick people with a confirmed absence of
COVID-19 disease. The total number of measurement results in controls was
74 590 BPIV.

BPIV measurement results of controls and patients were divided into two groups:
learning and testing analogical to preliminary study. The measurement results of
learning group were used to ANN learning, and the measurement results in testing
group were used to validate ANN accuracy during testing procedure. The group sizes
for ANN learning were set approximately the same and amounted 58 435 for controls
and 59 482 for the patients. The remaining measurement results placed for testing of
patients and controls, respectively. The structure of the database shown in Figure 1.
Data about measurements in groups during the basic study shown in Table 1.

Total BPIV database of basic study with the division into groups are in supplementary
data (file DB_025).
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The combined data BPIV of 40 behavioral during the preliminary and basic studies
shown in Table 1.

Table 1
The number of BPIV measurement results in database
during preliminary and basic studies
Study stage | Total BPIV RL PL RT PT NRL NPL NRT NPT
Preliminary
N=100; 547039 180753 181392 155222 29672 320 377 342 62
f=5Hz
Basic
N=25; 155933 58435 59482 16155 21861 47 38 1 14
f=10 Hz

RL — BPIV data of controls during ANN learning; PL — BPIV data of patients during ANN learning; RT —
BPIV data on controls during accuracy testing; PT — BPIV data of patients during accuracy testing. NRL —
number of behavior parameters measurements in RL group; NPL — number of behavior parameters
measurements in PL group; NRT — number of behavior parameters measurements in RT group; NPT —
number of behavior parameters measurements in PT group.

Data amount from controls and patients were approximately the same for Al
learning to determine the DIC threshold value 0.5. For the testing groups, was data
amount difference between patients and controls due to the limited availability of
COVID-19 patients.

Patients includes 5 subjects, Russian citizens (St. Petersburg), age from 20 till
42 years, male/female ratio 80/20. Patients video recording were done from January
2021 to July 2021.

Controls includes 28 subjects, Russian citizens (Moscow, St. Petersburg), age from
20 till 95 years, male/female ratio 64/36. Controls video recording were done from
January 2008 to July 2021.

Results

Preliminary results

Figure 2 shows probability density function of COVID-19 DIC, calculated by Excel
means using DIC values from databases of patients and controls testing for the different
periods of DIC averaging. Starting from zero (0) averaging time to 20 seconds DIC
averaging.

From the graphs presented in Figure 2, follows that the increase DIC averaging
time to 20 second gives short range (0.03—0.19) without false negative errors on
avg20 1 curve.

The results of the accuracy, sensitivity and specificity of diagnosing COVID-19 using
a trained Al for verification databases of patients and controls for different time DIC
averaging (0; 5; 10; 20; 30; 40; 60 seconds) shown in Table 2.
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Fig. 2. COVID-19 DIC probability density function calculated by trained Al for testing
databases of patients and controls on preliminary study.
Avg0_0 — controls DIC without averaging; avg0_1- patients DIC without averaging; avg5_0 —
controls DIC with 5 second averaging, avg5_1 — patient DIC with 5 second averaging; avg20_0 —
controls DIC with 20 second averaging; avg20_1 — patients DIC with 20 second averaging

Table 2
Preliminary study accuracy (A), sensitivity (Sen), specificity (Spe), and errors (false-positive-FPR;
false-negative-FNR) of testing database COVID-19 diagnostics for patients and controls with
different DIC averaging times (0; 5; 10; 20; 30; 40; 60 seconds)

DIC averaging

Acouracy period, s| 1 5 10 20 30 40 60
& errors

A (Test), % 8220 8345 8587 8859 90.10 90.43 90.44  90.51
A (Learn),% 86.69 88.69 9099 9214 9352 93.69 93.93 94.33
Sen,% 78.84 79.26  81.91 8495 86.94 8758 87.38 87.41
Spe,% 83.52 8426 86.63 89.29 90.71 90.98 91.08 91.12
FPR,% 1648 1574 13.37 10.71 9.29 9.02 8.97 8.88
FNR,% 2116 2074 18.09 15.05 13.06 1242 1262 1259

ROC sensitivity-specificity dependence (Fawcett, 2006; Zhu et al., 2010) from the
preliminary study shown in Figure 3.

Sensitivity and specificity calculations performed using Excel tools, given at
supplementary data. File Sensitivity specificity N100.
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Basic results

Figure 4 shows the probability density function of COVID-19 DIC received on
basic study, calculated by Excel means using DIC values from databases of patients
and controls testing groups for the different periods of DIC averaging. Starting from
0 averaging period to 20 seconds DIC averaging.

N=25

01

1- — avg0_0
001 |- 2 — —avgo_1
3 — -=-ap5.0
4 — —-- avg5_1
5- — avg20_0
6- — avg20_1

0,001

probability density function

0,0001

0,00001

DIC
Fig. 4. COVID-19 DIC probability density function calculated by trained Al for testing
databases of patients and controls on basic study.

Avg0_0 — controls DIC without averaging; avg0_1 — patients DIC without averaging; avg5_0 —
controls DIC with 5 second averaging; avg5_1 — patient DIC with 5 second averaging; avg20_0 —
controls DIC with 20 second averaging; avg20_1 — patients DIC with 20 second averaging
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The results shown in Figure 4 differ from the results obtained in the preliminary study
(Fig. 2). If the distribution densities of DIC for BPIV (0 averaging) are approximately
similar for the preliminary and basic study, however 20-second averaging of DIC of
the basic study zeroes out all errors for the ranges 0—0.5 and 0.7-1.0.

The results of the accuracy, sensitivity and specificity of diagnosing COVID-19 using
trained Al for testing databases of patients and controls (basic study) for the different
times of DIC averaging (0; 5; 10; 20; 30; 40; 60 seconds) shown in Table 3.

Table 3
Basic study accuracy (A), sensitivity (Sen), specificity (Spe), and errors (false-positive-FPR;
false-negative-FNR) of testing database COVID-19 diagnostics for patients and controls
with different DIC averaging period (0; 5; 10; 20; 30; 40; 60 seconds)

DIC avergging
A period, s| 1 5 10 20 30 40 60
ccuracy

& errors

A(Test), % 85.64 90.62 94.69 96.69 97.74 98.04 98.22 97.92
A(Learn), % 89.71 95.52 98.60 98.86 99.15 99.29 99.46 99.68
Sen, % 90.59 95.13 97.59 98.74 99.70 99.67 99.64 99.57
Spe, % 78.95 84.52 90.75 93.90 95.08 95.79 96.25 95.60
FPR, % 21.05 15.48 9.25 6.10 4.92 4.21 3.75 4.40
FNR, % 9.41 4.87 2.41 1.26 0.30 0.33 0.36 0.43

ROC sensitivity-specificity dependence (Fawcett, 2006; Zhu et al., 2010) for different
DIC averaging period calculated on basic study shown on Figure 5.

avg20 an40 _
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Fig. 5. Dependence of sensitivity- L
specificity on the basic study ’
for different periods (in seconds) 0
of DIC averaging o 02 04 06 038 1

1-specificity
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Sensitivity and specificity calculations performed using Excel tools, given at
supplementary data. File Sensitivity specificity N25.

Given results indicate that COVID-19 diagnosis by the analysis of head
micromovements is possible, and the accuracy of the diagnosis depends on the
movement analysis settings. Comparative accuracy characteristics of two diagnostic
options with different vibraimage settings for the movements analysis (N=100;
f=5Hz; T=20s — preliminary study and N=25; f=10Hz; T=2.5s — basic study)
shown in Figure 6.

88,00%

86,00%

84,00%

82,00%

—8—N=100

Testing

80,00%
—o—N=25

78,00%

76,00%

74,00%
80%  82% 84% 86% 88% 90% 92%  94%  96%  98%  100%

Learning

Fig. 6. DIC accuracy (Testing) dependence from the discrimination accuracy of learning
database (Learning). Data for micromotion analysis settings during the preliminary (N=100)
and basic (N=25) studies without DIC averaging

The results obtained on the preliminary study, namely the weak dependence of the
diagnostic accuracy on the averaging period, allowed to assume that the decrease in
accumulation time of head movements analysis with the higher analysis frequency can
increase diagnosis accuracy, that confirmed Figure 6.

It is necessary to clarify that the results shown in Figure 6 were obtained by various
sizes databases processing (Table 1), and this difference cannot be eliminated, since
the BPIV measuring by vibraimage with one settings could not be transfer to BPIV
with other vibraimage settings. So the results of behavioral parameters measurements
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obtained in a preliminary study with settings (N=100) cannot be transferred to other
settings (N=25), only same video can be used for analysis with different vibraimage
settings. But even the same video base of patients and controls, used for processing
during the basic study, does not allow achieving identity of databases size for different
vibraimage settings, since the size of the resulting databases depends on the integration
time of behavioral parameters.

It is interesting to note that the diagnostic accuracy on the left side of the graph
(Fig. 6) linelly increases with an increase in the discrimination accuracy of the trained
database from 80 to 90%. At the same time, Al overtraining occurs earlier for the
longer integration period (N=100, T=20s) at the level of 87% of the discrimination
accuracy of the training base. For the shorter period (N=25, T=2,5s) — at the level of
90%. This paradoxical result becomes from the fact that chronobiological processes
(Minkin, Blank, 2021; Minkin, Blank, 2019) have not changes during COVID-19, and
their presence in BPIV only reduces the accuracy of the disease diagnosis. We came
to this conclusion because were unable to use the temporal dependences of behavioral
parameters for COVID-19 diagnosis, the diagnostic accuracy using temporal data did
not exceed 60% with a larger volume of input data.

Figure 7 shows COVID-19 diagnosis accuracy dependences for preliminary (N=100)
and basic (N=25) studies from DIC averaging time.

100,00% |
98,00% o d —0
\
96,00% |
94,00% ‘
. 92,00% f
17 P ° ) 8
2 90,00% o > -
¥ ‘ —8— N=100
88,00%
‘ —@— N=25
86,00% ¢ |
84,00% |
82,00% ¢ |
80,00%
0 10 20 30 40 50 60 70
Averaging period, s

Fig. 7. Dependences of COVID-19 diagnosis accuracy (A, Test) from DIC averaging period
for preliminary (N=100) and basic (N=25) studies

According to the basic testing, the diagnostic accuracy of COVID-19 is 94.69% with
a five-second averaging of DIC and then slightly increases to 98.22% with a 40-second
averaging of DIC. Averaging gives lower random errors however have not influence
to systematic and methodological errors rates.



178 Viktor A. Minkin, Valery A. Akimov

Comparative characteristics of diagnostic errors shown in Figure 8.

25,00%

20,00%

__1500%
7 —e@— FPR(N=100)
B —&— FPR(N=25)
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Fig. 8. Dependences of DIC errors from averaging period for preliminary (N=100)
and basic (N =25) studies.

FPR is the probability of false positive diagnostic errors.
FNR is the probability of false negative diagnostic errors

The false negative errors (FNR) of diagnostics on Figure 8 do not exceed 2.5% after
a five-second DIC averaging for said database. In our opinion, false negative errors are
the most unpleasant for patients testing with an infectious disease, since it implies the
recognition of a sick patient as healthy and the possibility of further infection distribution
from a missed patient. The minimum false-negative error is observed after 20-second
DIC averaging is 0.3%, is significantly lower than false negative error for RT-PCR
testing of with COVID-19 patients, which could be 20% according to available data
(Gupta-Wright et al., 2021; Wikramaratna et al., 2020; Lascarrou et al., 2021).

Discussion

We foresee the main arguments against the proposed diagnosis method from
opponents in the form of the following main remarks, which we have repeatedly heard:

1. The results of the basic study were obtained on a small number of patients with
the confirmed diagnosis of COVID-19.

2. The article does not provide a clear relationship between COVID-19 and human
head micromovements parameters.

We reply our considerations to the obvious remarks.

First, about the amount of analyzed data. Human behavioral parameters are somewhat
different in nature from the biological parameters to which most medical and scientific
specialists are accustomed. The biological and biochemical characteristics of a person are
highly stable, of course, they also change over time, and each subsequent biochemical
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analysis taken from the same patient will only slightly differ from the previous one. The
variability of human behavioral parameters is significantly higher than the variability
of biological parameters. The presence of chronobiological processes has a noticeable
effect on behavioral parameters, the mood and behavior of each person depends on
many external and internal factors (Halberg, 1987; Minkin, Blank, 2021; Minkin, Blank,
2019). The behavioral parameters of a person change him every second, it is not for
nothing that Heraclitus said that you cannot step into the same river twice (Davenport,
1979). Therefore, several measurements of BPIV for one person in terms of information
content are identical to the same number of BPIV measurements of several people.
Consequently, the informativeness of given behavioral parameters is determined not
by the number of measured patients, but by the total number of BPIV measurements.
BPIV data presented in this study exceeds the most part of statistical studies with
a confirmed diagnosis of COVID-19 (El-Rashidy et al., 2021; Wang et al., 2021). Most
of the medical studies on COVID-19 diagnosis based on several hundred analysis data
(El-Rashidy et al., 2021; Wang et al., 2021; Laguarta et al., 2020), while the preliminary
study includes data from more than 500 000 measurements of 40 behavioral parameters,
and the basic study more than 150 000 measurements of 40 behavioral parameters. Of
course, an increase in the amount of data (relative to presented results) may lead to
some change in the accuracy of diagnostics, but these changes are unlikely to be of
a fundamental nature. Futhermore the accuracy for increased BPIV database would be
higher than shown results because as we tested decrising database gives lower diagnosis
accuracy. Most likely, the accuracy of diagnostics could be affected by the limited use of
television cameras when video recording and measurements. To avoid the influence of
overtraining and insignificant details, the discrimination accuracy of Learning daatabase
was limited to 90% for the development of COVID-19 diagnosis program Covid5s.
The graph Figure 7 shows the correctness of this approach, since overtraining of ANN
and tuning for minor details when discriminating against the trained database increases
the discrimination accuracy, but decreases the diagnostic (testing) accuracy for an
independent test database. Therefore, a remark on the small number of patients studied
with a confirmed diagnosis of COVID-19 is not essential precisely for the method
with the measurement of BPIV. Large number of measured independent behavioral
parameters (40) and hundreds of thousands of BPIV measurement results allow Al to
find stable differences in the relationships between the behavioral parameters of patients
with COVID-19 and controls represented by healthy and sick people with other diseases
(flu, heart-vascular, oncology). The total number of connection coefficients between
BPIV after Al learning with the used ANN configuration is 8201. So based on having
results we suppose that increased database will only improved diagnostic accuracy.
Next for the connection between the COVID-19 disease and the characteristics
of human head micromovements. Since the development of vibraimage technology
(Minkin, Shtam, 2002), we have tried to understand the reason for the dependence of
head micromovement parameters on the psychophysiological state of a person. Initially,
we assumed thermodynamic equilibrium and human thermodynamics as the main
mechanism for the relationship between these phenomena (Gladyshev, 2014). Then it
was hypothesized about the vestibular-emotional reflex linking psychophysiological state
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and head micromovement (Minkin, Nikolaenko, 2008). Despite the fact that, in our
opinion, it is not so important to find an unambiguous mechanism of this connection,
it is more important to statistically reliably confirm its existence, we will make one
more assumption substantiating the physical dependence between the described
phenomena. One of physical laws, which is a consequence of general relativity theory
(the principle of causality), claims that two physical phenomena can be interrelated
if one of them happened after the other. Roger Penrose, in a number of publications
with physisical approach to conciousnes, has proposed the theory using Orch-OR
(orchestrated objective reduction) quantum gravity (Penrose, 1994; Hameroff, Penrose,
2014). In the beginning, it seems that general relativity and general gravity are far
enough away from the micromovements of a head. However, this is not quite true. The
vestibular-emotional reflex consists in maintaining the vertical position of the head due
to the contraction of the cervical muscles under the constant influence of the Earth’s
gravitational field. In space, in the absence of gravity, the vestibular-emotional reflex
will not work, since in the absence of gravity, the meaning of muscular regulation
of vertical head support is loSt. Perhaps, as Penrose suggests, there are gravitational
mechanisms of information exchange in the human body and, if this is true, then the
vestibular system will be the first to react to gravitational signals. Note that one of
the critics of Penrose’s Orch-OR gravitational theory, artificial intelligence specialist
Marvin Minsky (Minsky, 1991), would have been upset if this Al-assisted study was
interpreted as a confirmation of Penrose’s Orch-OR gravitational theory. However we
do not see contradictions in the approach of Penrose and Minsky. Science is constantly
evolving and it is quite possible that later new mechanisms of information exchange
in the human body will be discovered. In any case, hardly everyone was wrong —
Sechenov, Darwin, Pavlov, Bernstein, Wiener, Mira y Lopez and Lorenz, when they
asserted the informativeness of reflex movements. Most likely, opponents of vibraimage
technology are mistaken, who do not understand how the micromovements of human
head and changes in the psychophysiological state can be connected. Not understanding
of process could not delete it.

The human head micromovements are sensitive to any biophysical changes in the
human body, they are practically inertia-free respond to changes in the emotional
state when detecting a lie (Choi et al., 2020) or responding to stimuli (Minkin, 2021).
The prototype vibraimage system for diagnosing COVID-19 was used at Elsys,
St.Petersburg, Russia for pre-shift control of employees since July 2020. During this
time, 2 employees with COVID-19 were identified, and COVID-19 detection occurred
5 and 7 days before the onset of symptoms of the disease and a positive RT-PCR test
result. Moreover, in the identified cases, on the same day after receiving a positive result
of the COVID-19 diagnosis using vibraimaging technology, the employees were sent
for RT-PCR analysis, which gave a false negative result. The employees were sent to
quarantine and only after 5, 7 days they received a positive RT-PCR test result. This
means COVID-19 diagnosis using the analysis of the human head micromovements
makes possible to detect the disease much earlier than traditional biochemical testing
methods. From physical point of view to diagnosis process, this is quite understandable,
since reflex movements are inertialless and, almost instantly, transfer a change in the
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psychophysiological state to changes in movement. While any biochemical process goes
through several stages in its development (Delacourte et al., 1999; Jain, Doyle, 2020).

Conclusion

It seems to us that the described method of COVID-19 diagnosing, despite its
seeming fantasy and simplicity, is based on a scientific approach to the analysis of reflex
movements, statistically confirmed and has proven its practical feasibility. Moreover,
we admit the possibility of improving the presented results of COVID-19 diagnostics
accuracy by increasing the existing database and additional tuning of Al learning
and diagnostics algorithms. Video processing of head movement is not limited by
PC processing, the next obvious step is transferring this technology to mobile phone
platforms.

The source databases used to process the diagnostic results and BPIV publicly
available, allows independent developers to develop their algorithms for diagnosing
COVID-19 based on different methods.

We also believe that the informativeness of human head reflex micromovements is
not limited to the diagnosis of COVID-19. We will be glad to see published results of
independent research in this direction. Of course, we are open to cooperation, since the
simplicity and availability of video processing method opens broad prospects for its
mass application and should prevent the spread of the COVID-19 pandemic. 5-second
live video COVID-19 testing could replace covid and vaccine passports and other
problems because real time COVID-19 diagnosis gives more health guarantee than
formal documents.

Data and code availability

The summarized data generated during the current study are available at https://psymaker.com/
downloads/NN2.zip

The program CovidSs for COVID-19 diagnosis by behavioral parameters measurement is available
at https://psymaker.com/downloads/setupCovidSs.exe

The manual for CovidSs program is available at https://psymaker.com/downloads/COVIDS5S.pdf

The custom codes used in this study for the behavioral parameters discrimination and/or activation
code for Covid5s program are available from the corresponding author on reasonable request.
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Abstract: The general principles and differences of vibraimage technology (VI) and artificial
intelligence (AI) are analyzed. Shown that VI technology has significant differences from Al and
these technologies should be considered as independent areas of cybernetics. The non-use of Al in VI
technology in the detection of behavior and recognition of emotions is substantiated by the absence
of standard approaches to behavior and emotions now. Described the joint use of VI and Al for
medical diagnostics. It is proposed to replace the thesis on the limitations of the use of Al for human
research with general requirements for verifying the accuracy of psychophysiology technology, taking
into account the probability of errors, sensitivity and specificity. Considered appropriate to limit the
impact of ethical restrictions on the processing of biological and physical signals.
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Introduction

Currently, there are several publications mixing the concepts of vibraimage and
artificial intelligence (Wright, 2020; 2021; Nash, 2021). The confusion in the heads
of non-technical specialists who like to talk about technical innovations and the
consequences of their application did not arise by accident, and many people think
that vibraimage (V1) technology is based on artificial intelligence (Al). Indeed, VI and
Al have many common external features, while the term Al allows different definitions
(Minsky, 2003; Nillson, 2009), in contrast to VI, the terminology of which is clearly
defined (Minkin, 2007; 2020), but not many understand it. VI as Al has many different
applications, which distinguishes VI from a number of physiological signal processing
technologies, which usually have one or a limited number of applications. VI is used to
solve various questions, for example, to recognize emotions (Minkin, 2020), measure
the parameters of the psychophysiological state of a person (Bobrov et al., 2021),
control the quality of biological products (Zanco, 2021), control sports achievements
(Lutkova et al., 2021), almost everywhere where vibrations and movements carry
information about the properties of an object. VI as Al processes and transforms
a stream of big data information (Davenport, Barth, Bean, 2012), mainly limited only
by processing power. VI takes all information from a video signal, and Al can process
any information streams, regardless of the source of their data. VI, like Al, based on
cybernetic approaches of digital information processing, although both technologies
are using different principles of cybernetics. VI uses more the physical principles of
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cybernetics and information theory based on the determination of the optimal signal-
to-noise ratio (Wiener, 1948; Shannon, 1948), and Al uses control theory and neural
networks (Minsky, 2003; Haykin, 2008; Nillson, 2009) for obtaining the required
result. Nowadays, almost all Al technologies use artificial neural networks (ANNs) of
one structure or another for decision-making and machine learning (ML) process with
or without supervised learning. The first three generations of VI systems do not use
neural networks in their structure and do without machine learning (Minkin, 2021a),
which means that VI technology differs from Al in its main features.

However, those who like to combine VI and Al do not pay attention to the
fundamental differences between these technologies and the fact that the decisions
made by VI are determined by human intelligence, which is similar and opposite
to Al (Minsky, 2003). VI is typical technology of a measuring device, in which the
measurement is carried out according to equations proposed by a person based on
the observed physical phenomena and laws (Minkin, 2020). Calling VI technology
Al is about the same as calling Al an ordinary digital voltmeter, a speedometer in
a car, or a mercury thermometer. This does not mean that an advanced voltmeter
cannot use Al technology for some measurements, in the same way, VI technology
can use Al to solve complex problems. One of the main functions of Al is machine
learning, and nowadays lacks supervised learning to determine emotions and behavior.
At present there is no unambiguous understanding of emotions (Fridlund, Russell,
2021), therefore VI determines emotions without using Al. Data mining, is one of Al
components, can also be present in technologies for processing physiological signals.
For example, vibraimage analogue is the technology of heart rate variability (HRV),
which uses intelligence processing of the initial cardiac signal to obtain information
about heart rate variability (Baevsky et al., 2001). Therefore, the presence or absence
of data mining does not allow unambiguously linking the technology to artificial or
human intelligence, as well as big data processing used in both technologies. Al and
VI have several common and several distinctive features, therefore, it is more correct
to perceive them as different areas of cybernetics, which can complement each other
to obtain a higher accuracy in solving the assigned tasks, if a task cannot be solved
using one technology.

Currently, many biometric technologies, such as facial identification, are addi-
tionally using Al technology to improve accuracy and reduce errors (He et al., 2015).
The developers of VI technology use the properties of Al to reveal insignificant but
stable connections within a big data in a similar way. At the same time, the following
moment surprises me. Considering VI as Al technology do not see the fourth generation
of VI systems, where Al, supplements VI technology for example, for medical
applications in the diagnosis of COVID-19 (Minkin, Akimov, 2021). When are reliable
data applicable for training Al in the form of known PCR results tests, or analyzes
of antibodies or CT scans is possible to add supervised learning to VI technology.
Although in this case VI works separately, supplying behavioral parameters to Al, and
Al uses the behavioral parameters data, and makes a decision based on preliminary
training based on the known medical data of the patients and the controls using standard
Al tools and methods.



186 Viktor A. Minkin

Behavior detection and emotion recognition using VI without Al

As vibraimage technology developer for the past 20 years, I have experienced
different emotions when reading articles by James Wright (Wright, 2020; 2021) about
vibraimage. I think these articles may be of interest to readers and open up topical issues
of ethics in behavior detection. However, some misunderstandings and errors should be
mentioned. First, about the mistakes. I repeat that vibraimage technology is not artificial
intelligence technology. It is wrong to mix VI and Al, because vibraimage is based on the
well-known principles of physics, cybernetics, physiology and mathematical equations
for calculating emotions clearly described in the first patent on vibraimage and the main
publications on vibraimage technology (Minkin, Shtam, 2000; Minkin, Nikolaenko,
2008; Minkin, Nikolaenko, 2017; Minkin, 2007; 2020). Now more than 20 years have
passed since the priority date of the first VI patent (Minkin, Shtam, 2000), so it is open
to users all over the world. To date, Elsys Corp published 6 patents for various methods
and devices of vibraimage technology, and all these patents are available for testing, so it
is also incorrect to say that vibraimage has algorithmic opacity. Vibraimage technology
is similar to other technologies for studying physiological signals, for example, EEG,
ECG or HRV. EEG studies the electrical activity of the brain, vibraimage studies the
motor activity of the head and the vestibular-emotional reflex (Minkin, Nikolaenko,
2008). There is correlation between EEG signals and vibraimage signals for people
with deviations from the normal psychophysiological state (Minkin, 2007). However,
no one calls EEG an artificial intelligence technology!

James Wright’s second mistake is that he notes that vibraimage technology uses
Al to detect behavior and recognize emotions. Vibraimage solutions do not use Al
to determine behavior. Al solutions require training, and training requires big data
and clear rules for recognizing databases. This combination is suitable for medical
diagnostics (there are standard medical tests results for training) and is unacceptable for
behavior detection in combination VI and Al (Minkin et al., 2020; Minkin, Kosenkov,
2021; Minkin, Akimov, 2021). There are no world standards for behavior detection and
emotion recognition (Fridlund, Russel, 2021) and it is impossible do machine learning
Al solution using an algorithm other than vibraimage. There are no high-quality video
database for detecting suspicious people other than VI. The scientific status of emotion
and behavior detection is open and discussed from different perspectives (Scherer,
2005; Fridland, Russel, 2021). The relationship between vibraimage, cybernetics, and
emotions are given in my monograph (Minkin, 2020). This study based on testing
about 15,000 people in various psychophysiological states (relaxed, normal, aggressive)
and shows the distribution and dependence of 16 emotional and behavioral parameters
measured using VI technology. 16 equations for measuring emotions, behavioral and
psychophysiological parameters similar to the standard measurement of physical
quantities are presented and substantiated. The database of emotions and behavioral
parameters measured by the VI technology placed in open access and constantly updated:
(http://www.psymaker.com/downloads/CyberVibraV2.zip).

James Wright’s second mistake automatically leads to the third — mixing Al problems
and behavior detection is simply meaningless. First, because VI technology does not
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use Al in detecting behavior and recognizing emotions. Indeed, Al technology has its
own problems. Al processing has some opacity in decision making because impossible
to control the hidden layers of the ANN. This is one of the main properties of ANN
and Al. However, in many cases, Al processing allows you to accurately and quickly
identify significant signs and make the right decisions, which is why the use of Al is
growing in more applications. For example, when identifying a person by voice and
image (He et al., 2015), recognizing emotions by facial expressions (Giannakakis et al.,
2021) and with various methods of analysis and diagnosis (EI-Rashidy et al., 2021).
Al opacity is not so important because Al solutions are usually tested on large databases
and error rates are checked. All technical systems have errors (Fawcett, 2006; Minkin,
2019), not only Al systems, and in most cases there are fewer errors of Al applications
than errors of other technical systems. Unlike Al, decisions on VI in behavior detection
and emotions recognition are transparent, in each case we see detailed reasons for
anomalous behavior associated with the deviation of the vibraimage parameters from
the statistical norms, for example, by more than 2 SD. This is the standard approach
used in physics and mathematical statistics, carried over to behavioral parameters. One
of the main characteristics of a physical or technical solution is the error rate, and these
error rates can be calculate using transparent processing, as is usually done for biometric
identification solutions (Wayman, 2001).

Although VI does not currently use Al to detect behavior and recognize emotions,
we will incorporate Al processing into VI technology to detect behavior when we have
a technical need. Possible EU restrictions on Al (EU 52021PC0206, 2021) for behavior
detection give Chinese, Indian and Russian teams only a competitive edge in this area,
although in Russia not everything is simple with the use of Al in healthcare (Gusev et al.,
2021). It doesn’t matter what algorithm is inside the system (computation or Al), from
the point of view of application efficiency, the probability of errors is more important.
Therefore, if James Wright and European ethicists want to limit Al decisions related
to humans, then it would be more correct immediately go to the Stone Age. Although
even then, someone probably considered the stick in the hands of a person to be Al,
demanded to limit the length of the stick, and in the end was beaten by this stick.

Medical diagnosis using VI and Al

The use of Al in medical diagnostics has been actively developing. The current
COVID-19 pandemic has significantly accelerated the development of Al technologies
for diagnostics, with a variety of information used as input data (El-Rashidy, et al.,
2021). The greatest development was received by the use of Al in the processing of
X-ray images of CT of the chest to determine the degree of lung damage (Ni et al.,
2020). Al used not only to diagnose a disease based on a number of analyses, but also
by the automatic input of audio signals (Deshpande, Schuller, 2020; Harvill, 2021)
and video processing (Minkin et al., 2020). Initially, seems that the diagnosis of the
disease by voice and even more by head micromovements is an absurdity that has
no scientific basis. However, if we look at the process of any disease diagnosis from
the point of view of physical laws, then we will not see any difference between the
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analysis of chest radiographs and the analysis of head micromovements. Is known, that
in moderate to severe forms of the disease COVID-19 infection of the lungs occurs,
causing physical changes in the structure of the lung tissue, which appear on x-rays
of the chest (Ni et al., 2020). Therefore, it is logical to assume that the percentage
of lung damage is proportional to the severity of the disease, and this principle is
actively used in the diagnosis of COVID-19 (Ni et al., 2020). There are several
methods for biochemical detection of COVID-19, for example, RT-PCR testing, having
well known of false negative errors problem (Wikramaratna et al., 2020). Physical
changes in the lungs of a person with COVID-19 disease cause certain changes in
the voice characteristics of patients, especially when coughing, which is also used to
diagnose the disease (Harvill et al., 2021; Deshpande, Schuller, 2021). The use of voice
characteristics for diagnosing a disease has a number of advantages over biochemical
and X-ray diagnostic methods, first, efficiency and simplicity of testing. At the same
time, the complexity of identifying stable signs of the disease is such that practically
only Al-based methods can reliably separate the audio signals of sick and healthy
people. Modern medicine does not deny that all physiological processes in the human
body are interconnected and any pathology in one way or another affects the functioning
of all physiological systems (Vaitl, 1996). That means the COVID-19 disease also
affects the functioning of the vestibular system, which is responsible for the reflex
maintenance of the vertical state of the human head. Although this connection is not as
obvious as COVID-19 Lung damage The sound of a cough, however head movements
dependence from Covid-19 also determines by physical communication (Wiener, 1948).
The question remains, how reliably can this connection be detected and how stable
are the signs of COVID-19 manifested in micromovements of the head? Vibraimage
technology together with Al showed high diagnostic accuracy of COVID-19 (over 94%)
by head movement analysis, which confirms the high sensitivity of the vestibular system
when infected with the COVID-19 virus (Minkin, Akimov, 2021).

Discussion

There are many subjective reasons why different people are opposed to and want
to restrict the use of Al or VI (Veale, Borgesius, 2021; Gusev et al., 2021; Wright,
2021). Technologies that make decisions for humans or determine human emotions are
seen as human opponents. The non-contact and simple psychophysiological detection
technology looks so fantastic that it seems fake. In addition, VI was made in Russia,
which adds negative associations given to modern Russia in the world. VI also changes
the established traditional concepts in several fields of science, such as medicine,
psychophysiological detection and recognition of emotions (Minkin, Kosenkov, 2021;
Minkin, Blank M., 2021). Of course, these reasons and competitors create many Al
and VI opponents. I don’t want to convince anyone. My task is to make VI technology
better so that programs run faster and make fewer mistakes when making decisions.
The founder of analytical psychology Carl Jung said that an introvert and an extrovert
will never understand each other (Jung, 2016). We are developing VI technology
based on the laws of physics, cybernetics and information theory. Physical laws, like
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Newton’s laws, are identical in Great Britain and Russia. Physical laws are objective;
ethical norms are subjective and different in different countries. It is impossible to
have a single ethics for the whole world. We have studied ethnic identity in multiple
intelligences profiles in Japan, Iran, and Russia (Nikolaenko et al., 2020) and find joint
parts and differences in it. James Wright is an ethicist, and my specialty is physics
and information, so based on Jung’s approach, we have different views of the same
object. There is a great scientist in Britain, Roger Penrose, who won the 2020 Nobel
Prize for his discovery that black hole formation is a reliable prediction of general
relativity. In my opinion, Roger Penrose was worthy of receiving an earlier Nobel Prize
for a number of his work in the physics of consciousness (Penrose, 1996; Hameroff,
Penrose, 2014). The physics of consciousness, declared by Penrose with quantum
oscillations in microtubules, is closer to vibraimage technology than to ethical issues,
and, possibly, empirical measurements using vibraimage technology are partly results
of the of quantum gravity effects of Penrose theory.

I do not see a problem that VI results do not correlate with some methods of modern
psychological testing (Wright, 2020; Minkin, 2021b). This is normal for several
reasons. The main reason is that conscious and unconscious responses to stimuli have
different nature, VI calculates both responses, however, most of the psychological
testing determines only conscious responses, and most of the psychophysiological
testing calculates only unconscious responses. On the other hand, we see more and
more independent publications showing a high level of correlation between VI results
and the results of well-known psychological or psychophysiological tests (Kosenkov,
Sheblanov, 2020; Mizukami, 2021; Deng, Chen; 2021; Tseng, 2021).

Conclusion

VI as technical profiling system (determining the characteristics of human behavior
by technical means) measures and processes real physical effects that take place in human
consciousness and the unconscious. Rejecting the results of vibraimage is the same as
rejecting Newton’s laws because of ethical principles. You can try it, but you cannot
stop the apple falling. If I were an ethicist like James Wright or the drafters of the Al act
(EU 52021PC0206, 2021), then I would probably be interested in the following question.
How many people should die from COVID-19 in order to change the ethical principles
that prohibit the transfer of biometric parameters of patients to third parties? The video
image needed to create patients and controls databases must be open for researches!
Why is possible to create databases of X-ray images of the chest, but it is impossible
to have a publicly available database of video images of people’s faces, which are so
informative for the diagnosis of infection as X-ray images? Naturally, upon obtaining
the consent of individuals to use their video images for scientific purposes. I consider
any technology that saves lives to be ethical, regardless of whether it uses Al and VI or
not. Hindering the development of technologies that can stop COVID-19 pandemic, in
my opinion, is not only unethical, but also criminal. The ethical correction of physical
laws, mathematical laws and cybernetic principles on which Al and VI are based reminds
me of an attempt to create German physics and we know how it ended.
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Discrimination of processing algorithms basis on structures reminds me of technical

racism. It’s a bit strange to talk about racism in the 21st century, when it has become
generally accepted that all people are equal regardless of skin color. Now it remains to
achieve equality for the algorithms, they should be judged by the results of their work,
and not by their internal structure.
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Abstract: The method of adaptive testing with the use of neurolinguistic profiling with the
presentation of equivalent factorial stimuli, individually determined at the stage of preliminary testing,
is described. Linear structure of modern negative addictions (vices, sins) has been developed, which
is uniquely tied to the types of multiple intelligences by extraversion level increases. The technique
of positive and negative personality traits testing, using vibraimage technology and presentation of
text and visual stimuli with the 5 seconds presentation period (blitz) is described. The calculation
of a person’s sins profile and the general sins coefficient based on the unconscious and conscious
responses to the presented stimuli is proposed. The possibilities of applying the proposed method of
personal profiling are considered. Proposed the hypothesis of increasing the accuracy of personality
profiling by replacing psychophysiological prognose testing to the study on a psychophysiological
simulator, in which real personality characteristics are measured.
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Intruduction

For Russian-speaking reader, the question of compatibility between genius and
villainy was solved by Pushkin back in the 19th century: “But genius and villainy are
two incompatible things. Isn’t that so?”” (Pushkin, 1831). In approximately the same
way, scientists prefer to study separately the positive properties and talents of a person
(Gardner, 1983; 2009; 2021), separately — negative ones (Leonhard, 1976, Zondi,
1998; Drayton, 2009; Brud, Cieciuch, 2020) and separately-neutral characteristics.
personality (Eysenck, 1981). The development of vibraimage technology (Minkin,
Shtam, 2000; Minkin, 2007; Minkin, Nikolaenko, 2008) as a tool for studying the
personality profile in this regard did not differ from traditional scientific approaches
to analyzing the psychophysiological state through reflex micromovements (Darwin,
1872; Mira-y-Lopez, 1957; Bernstein, 1967; Lorenz, 1963). We also initially created
different questionnaires to identify talents and profiles of multiple intelligences
(Minkin, Nikolaenko, 2017), neutral behavioral characteristics (Minkin, 2020a) and
negative personality characteristics (Nikolaenko, 2020). However, the development
of the adaptive testing and neurolinguistic profiling principles (Minkin, Nikolaenko,
2020) has noticeably changed our understanding of a person as a physical object in
which everything is interconnected and intertwined, including positive and negative
properties. Let’s take a look at the basic principles of adaptive testing step by step,
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which allowed us to swing at comprehensive personality profiling in a short testing
time of 250 seconds with blitz 5-second testing for one stimulus.

The first principle of psychophysiological testing was the joint processing of the
subject’s conscious and unconscious responses, measured on the relative scale (Minkin,
Nikolaenko, 2017). The next principle of psychophysiological testing, which made
it possible to significantly reduce the time while increasing the accuracy, was linear
oppositional testing with the sequential formation of oppositional stimuli formed for the
growth of extraverted personality traits (Minkin, Myasnikova, 2018). Synchronization
of brain activity rhythm under the periodic presentation of fixed sequence of external
stimuli became the next step in understanding psychophysiological responses (Minkin,
Blank M., 2019), since it was found that chronobiological processes are interconnected
with the order and period of presentation of stimuli (Halberg, 1987; Blank M.,
Blank O., 2010). Determination of correlations between the main psychophysiological
and behavioral parameters became the next stage in the study of psychophysiological
responses (Minkin, 2020a). The development of the neurolinguistic adaptive testing
method with the initial stage of the personality type measurement and the presentation
of significant stimuli during one test made it possible to make the questionnaires
really personal with a decrease in the number of presented stimuli during one test
(Minkin, Nikolaenko, 2020). The transition to the blitz period of stimulus presentation
(5 seconds) made it possible not only to increase the number of presented stimuli in
a short testing time (no more than 10 minutes), but also to increase the accuracy of
revealing hidden information (Minkin, 2021; Minkin, Blank M., 2021).

Without these consistently taken steps in understanding the psychophysiological
response to stimuli, it was impossible to correctly structure the positive and negative
personality traits in a short 250-second test with the presentation of 48 multifactor
stimuli that differ depending on the personality type of the subject. The structure
of multiple intelligences (MI) with an increase in extraversion, and the structure of
negative personality traits (next we will use the term “sins profile” instead of the
terms profile of negative personality traits or vices, as it is shorter and has ancient
history). Near the same was identified by head movements before (Behnke et al., 2021).
However, increasing stimuli extraversion in our method gives compatibility between
the first positive and second negative parts of testing, each includes the same number
of stimuli — 24 and combine physiology and processing.

The order of stimuli presentation in the first part of the questionnaire for determining
the leading types of MI and the second part of the questionnaire for identifying sins
profile (SP) shown Table 1.

In our opinion, linking the sequence of sinful stimuli presentation to the types of MI
that are essentially close to them makes it possible to compare positive and negative
personality traits most clearly. Our approaches to these MI types have been described
in previous publications (Minkin, Nikolaenko, 2017; 2020). Therefore, now we provide
explanations only for the terms of the 12_Sins column of Table 1, on the basis of which
the stimuli of the MI-Sins program were developed, revealing the indicated SP.

Suicide is a set of thoughts, ideas, experiences of a suicidal orientation with a readiness
to implement them. Suicide is understood as a deliberate desire to deprive oneself of
life due to objective or subjective reasons.
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Table 1

The structure of stimulus presentation in the first part of the questionnaire for determining
the leading types of MI and the second part of the questionnaire for identifying SP

No 12_MI 12_Sins Abbr
1 Intrapersonal (I1A) Suicide SuU
2 Philosophical (PH) Sloth SL
3 Logical-Mathematical (LM) Cyber addiction CA
4 Business-Mercenary (BM) Greed GD
5 Visual-Spatial (VS) Alcoholism, Drug Addiction AD
6 Naturalistic (NL) Gluttony GL
7  Bodily-Kinesthetic (BK) Anorexia AN
8 Musical-Rhythmic (MR) Pride, Vanity PV
9 Ascetic-Sacrificial (AS) Bribe, Theft BT
10 Verbal-Linguistic (VL) Envy EN
11 Creative (CR) LUST LT
12 Interpersonal (IE) Wrath WR

Sloth (Laziness) — the inability or unwillingness to be active in any business;
deliberate inaction in a situation of favorable activity; weakness. Sloth, as one of the
types of procrastination, social and personal passivity of a person. One of the 7 Deadly
Sins (Kleinberg, 2010).

Cyber addiction is a form of psychological dependence (addictive behavior),
which manifests itself in an obsessive fascination with various information resources
and technical means. Cyber addiction includes internet-addicted behavior, gambling
addiction (computer games, online games, games on a smartphone, tablet, i.e. using
gadgets); manifests itself in the devaluation of non-play vital interests and desocialization
of the individual.

Greed is a conscious hypertrophied striving (can reach the level of overvalued ideas)
to multiply material and non-material values. Greed as a category of value orientations
or character trait; manifests itself in the devaluation of other vital interests, can lead to
desocialization of the individual. One of the 7 Deadly Sins (Kleinberg, 2010).

Alcoholism and drug addiction. Alcoholism — from the psychological dependence of
alcohol consumption to the clinical dependence of alcohol. Alcohol dependence includes
withdrawal symptoms or a tendency to develop it in various forms of psychological
dependence (relieving physical or mental stress through the use of ethanol). Drug
addiction is characterized by a pathological craving for the use of drugs that can cause an
altered state of consciousness (withdrawal from reality). Drug addiction is accompanied
by symptoms of mental and physical dependence, accompanied by signs of personality
desocialization.

Gluttony — an addiction to tasty and abundant food; addiction to overeating; excess
and greed in the use of food. Gluttony can be viewed as psychogenic overeating —
an eating disorder in the form of a reaction to distress or in the structure of bulimic
syndrome. One of the 7 Deadly Sins (Kleinberg, 2010).
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Anorexia is a set of distorted ideas about the “harm” of food intake. Anorexia is an
eating disorder expressed in a conscious, persistent desire to lose weight, fear of obesity
and signs of personality desocialization, an overvalued desire for a healthy lifestyle.

Pride, vanity — false exaltation, narcissism. Pride and vanity are manifested in
heightened arrogance, self-deception, in severe cases — megalomania, narcissism,
selfishness, “double morality”. One of the 7 Deadly Sins (Kleinberg, 2010).

Theft-Bribery is a type of delinquent behavior that manifests itself in a conscious
desire to appropriate someone else’s property. A bribe as a form of theft: money or
other valuables illegally given to an official in exchange for performing any actions in
the office in the interests of the giving person.

Envy is an affective state, a personality trait, a form of psychological dependence,
manifested in an obsessive comparison of one’s own achievements with the achievements
of other people. A distinctive feature of envy (as opposed to rivalry, etc.) is a persistent
negative emotional background, hostility towards other persons (owners of the desired
goods). One of the 7 Deadly Sins (Kleinberg, 2010).

Lust is a pronounced sexual desire, voluptuousness, over-attraction to the sexual
sphere (sex, erotica). This concept has a broad interpretation, it can be understood as
an overvalued idea (obsession) with the sexual sphere in the structure of personality
deformation (deviant behavior) or as a clinical symptom — increased sexual desire
(hypersexuality). One of the 7 Deadly Sins (Kleinberg, 2010).

Anger (Rage) is a difficultly controlled affective reaction, expressed in dissatisfaction
with any phenomenon, followed by the desire to eliminate the object of dissatisfaction in
any way; anger can be part of the structure of aggressive, deviant, delinquent behavior,
etc. One of the 7 deadly sins (Kleinberg, 2010).

The aim of this work is to improve the accuracy of the neurolinguistic method of
adaptive testing (Minkin, 2019) when carrying out complex profiling and comparative
analysis of the positive (MI) and negative (PL) characteristics of the subject in the shortest
possible time. According to the proposed hypothesis, increasing the accuracy of personality
profiling is achieved by placing a subject in conditions close to reality and turning
psychophysiological testing into a study on a simulator. In this case the psychophysiological
response to multifactor stimuli reflects the current attitude of the subject to the presented
stimuli. Thus, the forecasting of future hypothetical personality characteristics is replaced
by the measurement of reliable current personality characteristics.

Materials and Methods

On the basis of the adaptive neuro-linguistic testing program VibraNLP (Minkin,
Nikolaenko, 2020) with different significance of factor stimuli, a new testing method for
factor stimuli of equal significance was developed by the MI-Sins program. MI profile
calculation is doing at the first stage of testing and presentation of equal significance
12 factorial stimuli linguistically linked to the two leading types of MI is doing on
the second stage of testing. MI-Sins program includes the presentation of 24 stimuli
(combined into 12 linearly oppositional pairs similar to the VibraMI program) during
preliminary testing and presentation of 24 factorial stimuli, consisting of 2 pairs of
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12 stimuli each. Factorial stimuli are linguistically linked to two leading types of MI
(determined on preliminary testing) and in each pair are tied to 12 submarines. The
presentation period of each of the 48 stimuli was only 5 seconds. Testing started from the
local minimum of the current psychophysiological state (Minkin, 2021b). The total time
for each test was 250 seconds. Calculation of psychophysiological response to stimuli
based on suggested early method including measurement of information and energy
components (Minkin, 2020b)

During current study MI-Sins program tested a group of 10 people, aged 20 to 75,
male 70%, female 30% living in St. Petersburg, Russia, without criminal record.

Results

The calculation of the MI profile at the preliminary testing stage is similar to VibraMI
program (Minkin, Nikolaenko; 2017) and is determined for conscious (YN), unconscious
(IE) and integral (IE +YN) psychophysiological responses (Fig. 1). At the same time,
the period of presentation of 24 neutral stimuli was reduced to 5 seconds in the MI-Sins
program, in contrast to approximately 16 seconds per stimulus for VibraMI program.
SP is determined separately for two leading MI types (Fig. 2) and together with the MI
profile in the form of a comparative MI-Sins profile on the main page of the MI-Sins
program (Fig. 3).

The MI-Sins program generates Table 2 (unconscious response) and Table 3 (integral
response) with the numerical values of the MI-Sins profiles, ranged in decreasing order
of significance (from top to bottom) according to the results of the testing performed and
highlights with color the SP exceeding the average level of the two leading types of MI.

Table 2
MI-Sins profiles (unconscious response),
ranged in decreasing order of significance (from top to bottom)
MI (IE) Sins (IE)
No
% | Abbr | MI type % | Avbr | SP type
1 100,0 IE Interpersonal 95,9 SL  Sloth
2 99,3 MR  Musical-Rhythmic 741 SU  Suicide
3 93,8 PH Philosophical 37,3 GA  Gadget addiction
4 66,7 CR  Creative 34,9 BT  Bribe theft
5 63,4 1A Intrapersonal 28,5 GD Greed
6 40,1 AS  Ascetic-Sacrificial 21,7 LT  Lust
7 23,4 VS  Visual-Spatial 20,4 AN  Anorexia
8 21,7 BK  Bodily-Kinesthetic 15,8 AD  Alcoholism, Drug addiction
9 16,8 VL  Verbal-Linguistic 1,9 WR  Wrath
10 14,3 LM  Logical-Mathematical —6,8 EN  Envy
11 9,1 NL Naturalistic -11,8 PV Pride, Vanity
12 0,0 BM  Business-Mercenary -24,5 GL  Gluttony
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Fig. 1. Ml profile, determined by unconscious (IE) (a), conscious (YN) (b)
and integral (IE + YN) (c) psychophysiological response
to 24 stimulus questions
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Fig. 2. SP determined by unconscious (IE) (a), conscious (YN) (b)
and integral (IE + YN) (c) psychophysiological response
to 24 stimulus questions
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Fig. 3. Profile of MI-Sins on unconscious (IE) (a), conscious (YN) (b)
and integral (IE + YN) (c) psychophysiological response
to 48 stimulus questions
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Table 3
MI-Sins profiles (integral response), arranged in decreasing order of significance
(from top to bottom)

o MI (IE+YN) Sins (IE+YN)

% | Abbr | MI type % | Abbr | SP type
1 100,0 IA Intrapersonal) 119,9 SL  Sloth
2 97,5 MR Musical-Rhythmic 106,5 SU  Suicide
3 94,2 PH  Philosophical 84,0 GA  Gadget addiction
4 85,8 AS  Ascetic-Sacrificial 82,6 BT Bribe theft
5 77,6 CR  Creative 78,6 GD Greed
6 70,0 LM Logical-Mathematical 74,5 LT Lust
7 66,8 NL  Naturalistic 70,9 AD  Alcoholism, Drug addiction
8 61,2 IE Interpersonal 62,4 WR  Wrath
9 50,0 BK  Bodily-Kinesthetic 57,0 EN  Envy
10 38,8 VS  Visual-Spatial 54,0 PV  Pride, Vanity
11 10,3 VL  Verbal-Linguistic 46,2 GL  Gluttony
12 0,0 BM  Business-Mercenary 43,1 AN  Anorexia

In the given example (Fig. 1-3 and Tables 2-3), the subject’s level of two Sins
in terms of the integral reaction exceeds the average level of the leading types of
MI, therefore, Sloth and Suicide are the most relevant SP for the given testing results
of the subject in terms of integral psychophysiological responses. Note that in Table
2 Sloth and Suicide are also the most significant Sins for the unconscious responses
of the subject, and the conscious reaction confirms the result of the unconscious
and transfers the level of these Sins above the maximum response to the leading
MI stimulus, that is, increases the level of these two Sins above 100% (maximum
MI type).

In addition to digital information about the submarine profile, the MI-Sins program
gives SP in the form of pie chart, shown in Figure 4.

The general level SP of a person is determined by equation 1, shows the subject’s
ratio between SP and two leading types of MI.

SP=(Ns>MI) / TNs

Where: Ns — number of Sins with level higher average psychophysiological response
of two leading MI types

TNs — total number of Sins

For Table 2 testing TNs(ie)=0,

and for Table 3 TNs(ie + yn)=17%
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Fig. 4. SP of unconscious (IE) and integral (IE+YN) psychophysiological response
to 24 stimuli questions
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The testing results of the person with low sins level presented on Figure 5 and
Table 4.
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b) MI-S (IE+YN)
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M+ uMIS

Fig. 5. The MI-Sins profile of testing person with a SP level below two leading Ml level
for unconscious (IE) (a) and integral (IE + YN) (b) psychophysiological response
to 48 stimuli questions
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Table 4

MI-Sins profile with Sins level below MI level (unconscious response),
ranged in decreasing order of significance (from top to bottom)

No MI (IE) Sins (IE)
% | Abbr | Ml type % | Abbr | Sins type

1 100,0 AS Ascetic-Sacrificial 68,5 GL Gluttony

2 75,3 IA Intrapersonal 63,3 LT Lust

3 70,0 MR  Musical-Rhythmic 61,7 PV Pride, Vanity

4 66,8 NL Naturalistic 58,8 BT Bribe theft

5 53,0 PH Philosophical 54,7 GD Greed

6 52,3 LM Logical-Mathematical 47,4 WR  Wrath

7 46,6 BK Bodily-Kinesthetic 43,3 AD  Alcoholism, Drug addiction

8 27,2 VS  Visual-Spatial 42,3 EN Envy

9 25,8 CR  Creative 38,6 SL  Sloth

10 16,5 VL Verbal-Linguistic 36,6 GA  Gadget addiction

11 9,6 IE Interpersonal 36,0 AN Anorexia

12 0,0 BM  Business-Mercenary 71 SU  Suicide

Table 5

MI-Sins profile with Sins level below Ml level (integral response),
ranged in decreasing order of significance (from top to bottom)

No MI (IE+YN) S (IE+YN)
% | Avbr | MI type % | Abbr | Sins type
1 100,0 AS  Ascetic-Sacrificial 57,2 GL  Gluttony
2 87,0 1A Intrapersonal 53,6 PV Pride, Vanity
3 75,3 PH Philosophical 50,0 GD  Greed
4 75,0 LM Logical-Mathematical 41,5 SL Sloth
5 63,3 MR Musical-Rhythmic 38,1 SuU Suicide
6 61,5 NL Naturalistic 28,2 LT Lust
7 51,0 BK Bodily-Kinesthetic 25,8 BT Bribe theft
8 40,0 CR  Creative 19,9 WR  Wrath
9 30,3 VS  Visual-Spatial 17,7 AD  Alcoholism, Drug addiction
10 16,0 BM Business-Mercenary 17,2 EN Envy
11 3,6 VL Verbal-Linguistic 14,2 GA  Gadget addiction
12 0,0 IE Interpersonal 13,8 AN Anorexia

For the test results shown in Figure 5 and in Tables 4 and 5, all responses to SP
stimuli are below the average level of responses two MI leading types, Ascetic and

Intrapersonal.
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Discussion

The above results and the stated concept of determining the personality profile
certainly need further research and the availability of more statistics on the subjects, tied
to other existing methods of personality assessment. At the same time, at the moment,
we have not yet decided on the priority of the unconscious response or the integral
(conscious and unconscious) response of a subject to stimuli, this requires a significantly
greater processing of the statistical data. The stimulus material presented in the second
part of testing may also need to be corrected, since the first part with the definition of
the MI type has been worked out for four years and tens of thousands of tests performed
(Minkin, Nikolaenko, 2017; Minkin, 2020a). The proposed concept for determining
a personality profile with a symmetrical binding of positive and negative personality traits
to the level of extraversion, on the one hand, is based on the confirmed results of previous
studies (Minkin, 2020a; 2021a). On the other hand, concept includes several unconfirmed
hypotheses and assumptions, the first of which is main sins list of 21st century.

We tried to approach the list of modern Sins carefully and make the most of the
historical information about SP, starting with the works of Aristotle (Aristotle, 2020)
and Torah (Kleinberg, 2010; Baden, 2012). At the same time, we add 5 additional Sins,
which we consider no less significant in the 21st century (Suicide, Cyber-addiction,
Acogolism-drug addiction, Anorexia, Theft-bribery) to 7th deadly sins (Sloth, Greed,
Gluttony, Pride, Envy, Lust, Anger). A separate publication is presented at the conference
on the development of stimuli material to MI-Sins program (Nikolaenko, Minkin 2022),
so we will not dwell in detail in this work on the justification of the selected stimuli.
The identity and number of SP and MI types is determined more by physical and
mathematical considerations than by psychological ones, since the discretization of
a personality by less than 10 traits leads to an increase the error in determining the
quantitative assessment of each personality trait. An increase in discretization inevitably
causes an increase stimuli list and the possibility of uneven fatigability of a subject
in testing process.

A person’s response to complex stimuli during testing is similar to a chess game
with a constantly changing situation. When analyzing the reaction and decision-making
of chess players, it was found that in certain cases (chemical exposure in the form of
doping) is possible to change brain activity, but only in the case of unlimited time control
(Franke et al., 2017). In the case of a short time control of the shamatists (blitz), it was
not possible to achieve a change in the brain activity even with the help of doping. Lying
should certainly hinder decision-making, in that it is the opposite of doping. This is
probably why blitz testing with a stimulus presentation period of 5 seconds gives more
truthful information about a person than tests with unlimited or comfortable time to
prepare a response to a stimulus (Minkin, 2021a; 2021b) because in blitz there are no
possibility to change real brain activity.

Using the already well-known approach of adaptive testing and neuro-linguistic
profiling (Minkin, Nikolaenko, 2020), we managed to prepare a questionnaire of
360 stimuli, 72 control for MI (24 random) and 288 multifactor stimuli, from which
subjects were presented with only 24 individual stimulus questions, and the total
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testing time was only 250 seconds. We assume that such blitz testing program will
be actively demanded by the business, since in less than 5 minutes the employer can
obtain complete information about the employee, including his optimal abilities and the
possible problems of each individual person.

A certain stage on the way to such a general program was requests from various
companies and organizations to determine individual SP and addictions. The creation
of such a general profiling, will replace local programs, because if in a short time you
can find out EVERYTHING about a person’s abilities and problems, then why learn
only a part of the information in a comparable testing time.

The current program is designed for the profiling of adults and can be used as a way
to obtain objective information about SP of the subjects, for example, before obtaining
a gun license, driver’s license, parole, police, firefighting or holding certain government
positions. We believe that the adaptation of this methodology for adolescents will make
it possible to identify deviant behavior in schools and will provide significant assistance
to school psychologists.

Conclusion

The developed program and methodology use a cybernetic approach to determining
the hidden intentions of a person, which previously related more to religious and philo-
sophical concepts than to the natural sciences. We believe that the physical measurement
of a person’s personal characteristics is not only possible, but also the only correct method
for objectively determining the profile of the abilities and vices of each person.

A person’s response to multifactor stimuli presented by short 5-second period of blitz
judgment more accurately and definitely reveals the hidden possibilities and secrets of
a person than relatively comfortable testing with stimuli presentation for a period of
more than 15 seconds (Minkin, 2021a; 2021b). Lying is primarily a conscious response
that requires feedback (Wiener, 1948) like any motion correction. If there is simply no
time for feedback, then the person is forced to stimuli respond truthfully.

The arrangement of control and relevant stimuli in a uniform order creates unlimited
opportunities for hidden information investigation about a person. We assume that given
examples of information processing about MI and SP are only the beginning on the
objective path of revealing the light and dark sides of human personality. In the future,
we intend to use the capabilities of Al to process available information based on the
existing experience in behavioral parameters processing (Minkin et al., 2020; Akimov,
Minkin, 2021).
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Abstract: Digital processing methods of human head video by vibraimage technology are
outlined, including various approaches to increasing the information content of biometric data.
Considered different settings for Discrete Vibraimage Transform (DVT). The replacement of local
discretization of human movements to cloud discretization is considered, including a frequency
range of (5—10) Hz and time intervals of 25-30 frames of inter-frame difference accumulation to
improve the accuracy of COVID-19 diagnostics. Method has been explored to increase the number
of measured behavioral parameters to ensure not less 90% accuracy for COVID-19 diagnosis.
The method for separate artificial intelligence training by the behavioral parameters measured at
the beginning and the end of the disease is proposed. Comparative studies have been carried out
to ensure the required accuracy of diagnosing a disease and a hypothesis has been proposed for
the possibility of an arbitrary disease diagnosis by human head micromovement analysis based on
vibraimage technology and artificial intelligence.

Keywords: COVID-19, vibraimage, behavioral parameters, video image, artificial neural
networks, artificial intelligence, vestibular system.

Introduction

At each vibraimage technology conference, were presented the reports about
operation principles of vibraimage technology, considering it from the different points
of view and opening up new possibilities for biometric information processing. At
the 1st conference, the history of vibraimage technology development was described,
based on the biological principles proposed by Sechenov, Darwin, Freud, Pavlov,
Jung, Bernstein, Lorenz, Mira-y-Lopez, Gardner used to understand and develop
vibraimage technology (Minkin, Nikolaenko, 2008; Minkin, 2007; 2018). At the
2nd conference, a review of vibraimage technology applications was published
(Minkin, 2019a), since the use of vibraimage technology to solve various technical,
psychological, biological or medical problems requires the implementation of different
approaches to system settings. At the 3rd conference, the concept of vibrapsychology
and vibramedicine was proposed as independent scientific branches (Minkin, 2020a).
On the 4th conference, four generations of vibraimage systems were considered
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based on various metrological principles for constructing measuring systems (Minkin,
2021a). Technical base of vibraimage technology is information theory (Hartley,
1928; Kolmogorov, 1968) and cybernetics (Wiener, 1948; Shannon, 1948). We
consider a person as cybernetic system having constant feedback inside and between
physiological system components (Novoseltsev, 1978) and any pathological process
as disease have influence to normal physiology like interference has influence to
information signal.

It seemed that all aspects of the vibraimage technology had already been sorted
out and nothing new could be invented. But it turned out that life constantly poses
new challenges for us, and to solve them, is necessary to significantly develop
the vibraimage technology and extract more information from video image than it
happened before. Even in the first monograph on vibraimage, was shown that the
possibility of biometric information capturing is limited by hardware performance
(Minkin, 2007), and, practically, all vibraimage programs were built on the basis of
average performance computers available to users. At the same time, the first versions
of vibraimage programs simultaneously measured the parameters of a person’s
psychophysiological state (PPS) using different movement settings (Minkin, Kachalin,
2020) for the interframe difference accumulation N=(2, 10, 100) and frame rate
f=(5, 30 f/s). Most of PPS parameters were measured at a lower 5 Hz frequency in
order to reduce the load on the processor and increase the signal-to-noise ratio when
measuring micromovements of a human head. Thus, initially in the technology of
vibraimage the following principles were formulated to increase the information content
of the data obtained from the video image:

1. Discretization principle. The frequency of video transformation (movement
discretization) to vibraimage parameters should be maximum at the minimum level
of video image noise. From a real video image of a human head is impossible to
separate noise from movement. Naturally, an increase of transformation frequency
leads to an increase in noise and a decrease movement information; the frequency
range informative for the analysis of micromovements of the human head is 5-15 Hz,
depending on the illumination and camera sensitivity (Minkin, 2007).

2. Conformity principle. The period of interframe difference accumulation must
coordinate with the period of the analyzed physiological process, the mismatch
between the accumulation time of the interframe difference with the analyzed
physiological or psychophysiological process leads to the loss of biometric
information. In current programs, the accumulation period varies from 2.5 to
20 seconds, depending on the problem being solved (Minkin, 2020c; Minkin, 2021b;
Minkin, Myasnikova, 2018).

3. Principle of optimality. The number of measured behavioral parameters (BP)
should be minimally sufficient for the analysis of the studied physiological process
or response to the presented stimulus. In current vibraimage programs, the number
of measured parameters varies from 1 to 10,000 depending on the aim being solved
(Minkin, 2020c; Minkin et al., 2020; Akimov, Minkin, 2021; Minkin, Akimov, 2022).
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In various applications, the main settings of vibraimage systems responsible for
biometric information processing vary within a fairly wide range. The possibility of
vibraimage information content increasing of thermal image using (Kolobashkina,
Alyushin, 2020) seems to be quite controversial, since it requires the collection
of significant statistics to develop new equations and determine the norms for the
measured BP (Akimov, Didenko, Minkin, 2020). Moreover, the thermal image loses
to the standard video in terms of noise and contrast, and these parameters determine
the quality of vibraimage. The purpose of this study is to determine the criteria for
biometric information content of video and to study new approaches for obtaining
additional information a human head video image to ensure COVID-19 and other
diseases at least 90% diagnosis accuracy by 20 seconds testing.

Materials and Methods

The hypothesis that COVID-19 can be diagnosed by video image of a human
head analyzing was put forward by us back in 2020 year and confirmed by BP
measurements using Al training on videos of COVID-19 patients and controls during
a 60-second test (Minkin, Bobrov, 2020; Minkin et al., 2020). Later vibraimage
technology developers conducted series of studies on the relatively small patient
sample (7 patients with a confirmed diagnosis of COVID-19, 5 males and 2 females,
age 20-40 years, 110 videos), demonstrating the possibility of COVID-19 diagnosis
during 5-20 seconds testing with more than 95% accuracy (Minkin, Akimov, 2022;
Minkin, Kosenkov, 2021).

In this study, we show how to improve the accuracy of COVID-19 diagnosis on
increased database of 324 videos (153 controls and 171 COVID-19 patients, including
107 control videos and 128 patient videos for Al learning and randomly selected
46 controls and 43 patients for testing) by increasing the amount of information
obtained from video images. Patients with confirmed diagnosis of COVID-19 (5th
wave omicron variant patients were added to alfa and delta variants base), who signed
an informed consent and submitted video for processing, are Elsys Corp employees,
St. Petersburg, Russia, age 20—73 years, 18 patients, 8 men and 10 females.

Head micromovements were measured in standard mode (Minkin et al., 2020)
using a Microsoft LifeCam Studio webcam, resolution 640 %480 pixels, connected
to computers with Intel Core 17 processor. The distance between cameras and a head
of the examined person sitting in front of the camera was 1 meter, the illumination of
a subject (on a face of examined person) was at least 500 lux.

The duration of each video was 210 seconds. For the next processing and diagnostics
were used video parts after 10th second from the start, since the first seconds after
a person appearance in the frame have unstable BP. Figure 1 shows the location of
a subject relative to the webcam located on the monitor during self-testing and video
recording by Covid5s program interface, including the controlled position of the tested
person on the monitor screen.
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Fig. 1. Subject position during self-testing and video recording relative to the webcam
and facial position on the monitor captured by Covid5s program

BP measurement and disease diagnosis were calculated at 10 Hz frequency, so each
200 second video contains approximately 2000 instant results of COVID-19 diagnosis.
The total number of instant COVID-19 diagnostic results in the studied database of
252 videos included more than 500,000 values.

Results

Increasing the Number of Measured Behavioral Parameters

For a long time, were measured 40 BP (Akimov, Minkin, 2021) as the main dataset
for COVID-19 diagnosis. However, the relatively poor diagnostic accuracy received
by 40 BP algorithm on a new 252 videos database gave us the idea that increasing the
number of BP leads to improving accuracy of COVID-19 diagnosis. Recall that 40 BP
were taken from the standard BP package for classic psychophysiological testing
(Minkin, 2020c). The standard set of 40 BP includes 12 main BP, supplemented
with SD and variability (SD/M) for the analyzed time interval of 5-second. Thus,
12 BP turn into 36 BP values, to which 4 more main characteristics are added — the
energy (E) and information (I) components, the current PPS value (Minkin, 2020b)
and the total correlation (C) between BP (Minkin, 2020c). At the same time, the total
number of parameters measured by the vibraimage system is much larger, and in
addition to BP, vibraimage system calculates a number of parameters that were not
supposed to be tied to the current PPS or BP. Additionally, the parameters of vibration
amplitude, frequency, symmetry and vibraimage processing are measured (Minkin,
2007). To begin with, we decided to supplement the series of BP by parameters
of amplitude (4 parameters) and frequency (5 parameters) of vibration, measured
in parallel at different vibraimage settings N=2, 10, 25, their SD and variability.
At this study 28 BP was added to past 40 BP, bringing the total to 68 BP. Naturally,
we had to slightly change ANN structure used for training, increasing the input
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layer to 68 neurons equal to BP number. The structure of the linear feedforward
three-layer ANN 68 x20 x 1 used for Al training was detail described in previous
studies (Minkin et al., 2020; Akimov, Minkin, 2021) and has not been changed in
current research.

Figure 2 shows the dependence of testing database diagnosis accuracy A from
training database discrimination accuracy D for ANN training variants of 40 and 68 BP,
calculated on 324 video files database.

A %
b A/D
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80
e N=25-30x68_1
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N=25-30x68_2
70 == o= == N=25-30x68
N=25x40
65 N=25x68
60
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Fig. 2. Dependence of COVID-19 diagnosis accuracy of testing database A
from the discrimination accuracy D of training database for different ANN training variants
for 40 and 68 BP.

N=25-30%x68_1— N=25-30, measurement of 68 x6 BP of the first disease stage;
N=25-30%x68_2 — N=25-30, measurement of 68 x6 BP of the second disease stage;
N=25-30%68 — N=25-30, measurement of 68 x6 BP of the total disease;
N=25x%x40— N=25, measurement of 40 BP of the total disease;

N=25x%68 — N=25; measurement of 68 BP of the total disease

From Figure 2 follows that Al trained by N=25 x40 algorithm on a smaller database
(Akimov, Minkin, 2021) runs parallel to the D axis (database discrimination during
training), means that there is no increase in accuracy for testing on independent database.
At the same time, adding BP data (algorithm N =25 x 68 and others) during Al training
makes it possible to increase the accuracy of the testing database diagnostics to values
that are not inferior in accuracy to the results obtained on the basis of 110 video files
(Minkin, Akimov, 2022).
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The accuracy changes of COVID-19 diagnosis depending on diagnostic result
averaging time obtained by BP number increasing from 40 to 68 is shown on Figure 3.
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Fig. 3. Accuracy of COVID-19 diagnostics based on 324 videos measuring 40 and 68 BP.

40x25_A — diagnostic accuracy of the total database by 40 BP training;
40%25 L — base discrimination accuracy by 40 BP training;
40%25_T — accuracy of the testing base diagnostics by 40 BP training;
68 x25_A — diagnostic accuracy of the total database by 68 BP training;
68 x25_L — base discrimination accuracy by 68 BP training;
68x25 T — accuracy of the testing base diagnostics by 40 BP training

From figure 3 follows that the accuracy of COVID-19 diagnoses according to the
test database (similar to the accuracy of random testing) during 20-second testing
increased from 80% to 92% with an increase in the number of BP from 40 to
68 for Al training. The accuracy of diagnostics during 20-second testing on the
full database increased from 92% to 98%, respectively, when moving from 40 BP

to 68

BP.



Methods of COVID-19 Diagnosis Accuracy Improving by Human Head Micromovement
Video Processing Using Vibraimage Technology and Artificial Intelligence 215

Discretization Cloud. Replacing Specific Movement Discretization Interval
to Row of Movement Discretization Intervals

In the classical applications of vibraimage technology for BP measuring is used
fixed number of the interframe difference accumulation N, oriented to the period T=N/f
of the physiological process, for example, N=25; f=5 Hz when studying responses to
short 5-second stimuli (Minkin, 2021b) and testing time minimizing, for example, in
the rapid diagnosis of early COVID-19 (Akimov, Minkin, 2021). At N=50; f=5Hz
psychophysiological responses to comfortable 16-second stimuli were previously
studied, and at N=100; f=5Hz, the free state of analyzed person (Minkin, 2020b).
The choice of sampling frequency and analysis period was determined based on the
Kotelnikov-Nyquist-Shannon theorem (Nyquist, 1928; Kotelnikov, 1933; Shannon,
1949), however the theorem provides an ideal case of analog signal shape reconstruction
with infinite time of discrete analysis. On practice the time of micromovement analysis
is always limited, and discretization of the movement process with a constant frequency
or period of movement information accumulation has the ability to skip movement
at any point in the image and at any time of measurement. Vibraimage transform of
human head movement is mathematical function near to discrete Hartley transform
(DHT) or discrete Fourier transform (DFT) so it could be named Discrete Vibraimage
Transform (DVT) and Fast Vibraimage Transform (FVT) for real time operation. DVT
differs from DHT and DFT by biological sense of vibraimage settings.

The accuracy of measuring the magnitude and frequency of movement (Minkin,
2019b) is a probability process depending on the following main factors — the
magnitude of a movement, the optical contrast of moving object, the noise level of
a camera, and object illumination. It was experimentally found by us that an increase
in the number of close values of N (accumulation of the interframe difference) makes
possible to increase the accuracy of movement measurement, and, consequently, the
accuracy of diagnosing a disease. Of course, Al training on data array of discrete
values N=25, 26, 27, 28, 29, 30 takes about 6 times more time than on one value, since
6 times more BP is determined at each time point. If at N=25, 68 BP are measured
10 times per second, then on blurred period 68 x 6=408 BP are also measured 10 times
per second. However, Al training is carried out only once, and an increase in accuracy
should occur with each subsequent diagnosis, if Al has learned to more correctly
separate the signs of patients BP from control ones according to the blurred period of
information accumulation.

Figure 4 compares the time dependence of COVID-19 diagnostics accuracy for one
value of the interframe difference accumulation period N=25 and for several values
N=25, 26, 27, 28, 29, 30.

Naturally, the curves 68 x25 A; 68 x25L; 68 x25 T are identical in figures 3 and 4.
The curves presented in figure 4 show a seemingly not so significant increase in
diagnostic accuracy, “only” 1%, from 98% to 99% when comparing the results across
the entire database (curves 68 x25 A and 68 x25-30 A). But 1% at such high accuracy
values means a 50% reduction in errors, and a 50% reduction in error should certainly
be fought for.
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Fig. 4. Time dependencies COVID-19 diagnostic accuracy for a fixed period
of accumulation of interframe difference N =25 and blurred period
of the interframe difference accumulation N =25-30.

68x25 A — diagnostic accuracy of the total database with training at N=25;
68x25_L — training base discrimination accuracy with training at N=25;

68x25 T — accuracy of diagnostics of the test base at N=25;

68 x 25-30_A — diagnostic accuracy of the total database with training at N =25-30;
68 x 25-30_L — training base discrimination accuracy at N=25-30;

68x25-30_T — accuracy of diagnostics of the test base at N=25-30

Al training on single and separate groups. Formation of patient sample
depending on the severity and/or the stage of a disease

Having video data of some patients throughout the entire period of the disease,
we assumed that BP and symptoms of the patients should differ at different stages of
the disease, primarily at the stage of the incubation period and the end of the disease
(Khakimova, Khuzin, 2021). Such a difference in BP should presumably lead to
a decrease in the accuracy of disease diagnosing if the videos of patients with different
signs of the disease are combined into one total group for Al training. We hypothesized
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that the accuracy of diagnostics would increase if two separate groups of patients with
COVID-19 were formed to train the Al, one from the videos of patients at an early
stage of the disease and the other group of patients from the videos at a late stage of the
disease. Training Al for a total group of patients should be more difficult, the accuracy
of database discrimination when training Al, as well as the accuracy of recognition of
a test group, should be somewhat lower than when training Al for separate groups with
early and late signs of a disease.

However, at the same time, the question remained open: how to combine diagnostic
results of Al training on separate data groups having two Al results? We assumed that
the best option of Al training on separate databases would be to identify the disease
by the maximum probability of disease (Al value) in any group. If the disease is just
beginning, it detects by the first indicator, and if the disease ends, then by the second.

In this case, the sensitivity of the diagnostic method for each individual group can be
only 50%, while the total sensitivity of the separate group method can reach 100%. Since
the obtained diagnostic graphs for various Al training options turned out to be quite
close, we present values of Accuracy, Sensitivity and Specificity for various options of
forming Al training databases in Table 1. Note that method of Al training by different
COVID-19 stage gives additional diagnostics information about current disease stage
for tested patient.

Table 1
Accuracy characteristics of COVID-19 diagnostic for different Al training variants
(total database 1 and separate databases 1-2)
Accuracy characteristics _ — —
R Al R’
Al training variant
Total database 1 accuracy 98,46% 98,46% 98,46%
Total database 1 sensitivity 98,25% 98,25% 98,25%
Total database 1 specificity 98,69% 98,69% 98,69%
Total database 1 testing accuracy 96,63% 96,63% 96,63%
Separate databases 1-2 accuracy 98,77% 98,46% 98,46%
Separate databases 1-2 sensitivity 98,25% 98,25% 98,25%
Separate databases 1-2 specificity 99,35% 98,69% 98,69%
Separate databases 1-2 testing accuracy 96,63% 95,51% 95,51%

To increase the diagnostic accuracy assessment objectivity, we used 3 different diag-
nostic accuracy assessments R ; AI; R'.
R =1/,2R,— average R value (instantaneous diagnostic values (0 or 1 in each file);
Al =/, 2 Al, — mean significant Al (value from 0 to 1);
R’=1/,Z R’ — mean value (diagnostic value 0 or 1 of the total file);
where:
n — number of files (252);

x — sample file from 1 to #;
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i — single sample in the file along the time scale (10 samples per second);

NN..; — instant Al value for file x, count i;

Al;;=|Ex—1—-NN,/ — Al confidence for file x, sample 7;

E. — expected Al for file x (1 or 0);

R.;=AlL:> 0,57 1:0— diagnostic result by instant value for file x, count 7 (0 or 1);
Al — average Al for file x;

Ry —mean R value for file x, determined from instant values R, ;;
R’ =Al:>0,5? 1 : 0 — diagnostic result by mean value for file x.

Table 1 results show close values of the accuracy COVID-19 diagnosis, for all used
three indicators, option 1-2 (with training on separate bases, it has higher accuracy for
instant estimation of diagnostic results (score , and option 1 (with training on total base)
showed slightly better accuracy in estimating long time values of diagnostics (score R’).
It follows from Figure 4 that the instant diagnostic characteristics, which include R; Al
are lower than the time-averaged characteristics. The accuracy of COVID-19 diagnosing
with a 5-20 second test should be between the values of R; Al from the low border
and the value of R’on the up border. In addition to Table 1, we present the distribution
density of diagnosis results of a disease for different options for forming groups of
patients 1 and 1-2 during Al training in Figure 5.
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Fig. 5. The distribution density of COVID-19 diagnosing results for different options
of patient groups formation during Al training:

V64 — total base for the formation of patient groups (0 — control group,
1 — patients with a confirmed diagnosis of COVID-19).

V63 — separate groups formation according to the disease stage.
V63 _1— density of diagnosis results on the early stage of the disease.
V63_2 — density of diagnosis results on the late stage of the disease
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At first glance, the results shown in Figure 5 look strange. Particularly strange looks
the density of diagnostics of the late stage of the disease V63 2, which shows shift
crossing curves to left side. This is partly due to the fact that the number of patient videos
in the late-stage disease database (31 training and 18 testing) is significantly inferior to
the number of videos in the early-stage disease database (97 training and 25 testing),
while the control database is the same for V63 1 and V63 2 database. However, this
shows the advantage of the approach that gives the diagnostic result by the maximum Al
value for each algorithm. In this case, becomes unimportant that one of the algorithms
often shows an erroneous low value (false negative) for a larger number of patients at
an early stage of a disease. The task of this second algorithm is to identify patients at
a late stage of the disease and, judging by the diagnostic density given for V63, it does
not cope with the task so badly, since the intersection point of the V63 plot for patients
and controls is close enough to the border of the transition from healthy to sick with
a diagnostic result value of 0.5.

The obtained results can be verified by readers, since the original digital data of the
processed videos BP are posted on the public link https://psymaker.com/downloads/NN3.zip.
The source BP data are given for row settings N=25-30 obtained with a frequency of
10 Hz, so BP number is 6 times more than the number of instant diagnostic results.

Discussion

The presented results showed some examples of biometric information content
increasing by video processing, although, of course, the possibilities of increasing
biometric information content are not limited to the above principles. The source video,
obtained with the frame rate 30 Hz in the 640 x480 image format, from the point
of view of information theory, is a digital data stream of 30 x 640 x480=9.216 Mb/s
with 8-bit coding of each image pixel. The standard vibraimage compresses streaming
video to a stream of 40 BP, coming with a sampling rate of 5-10 Hz, i.e. only up to
200400 bps. The compression ratio by DVT is at least 23040 times. Such significant
compression allows processing Al information in real time and leaves room for reducing
the compression ratio if the initial information is not enough to solve the problem.
When solving exact problems, which include the diagnosis of COVID-19 by video
image, in the presence of previously known results of medical diagnosis (RT-PCR,
etc.), the main indicator of used method correctness is accuracy of test database
processing. At the same time, vibraimage technology gives the possibility of obtaining
additional information from the original video, which will lead to an increase in the
accuracy of diagnostics. The increase or decrease in the accuracy of diagnostics is the
criterion for the information content of additional data. For example, in addition to
(or instead of) increasing the number of readings (row period), later possibly change
the sampling frequency of movements (frequency cloud 5-6-7.5-10 Hz). Moreover,
the amount of information contained in vibraimage can lead not to compression of
the original video, but to an increase in its volume, since the interframe difference
accumulated with a different sampling rate in each image element is an independent
value, and the choice of accumulation periods is unlimited. The choice of frequencies
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and periods of movement sampling depends on the determined physiological processes,
is of a probabilistic nature and is similar to the analysis of the signal-to-noise ratio in
technical systems signal processing. The restriction to enter additional parameters is the
high accuracy of database discrimination higher than 98%. After reaching such accuracy,
entering additional parameters is inefficient, so the simplest method for further algorithm
improving is training database increase. This can lead to a decrease in accuracy if the
additional data in the database is noticeably different from the previous one. Precisely
because we achieved a high diagnostic accuracy of 98% with the described parameters
with the existing database size, we do not consider in this study other additional
parameters that increase the diagnostic accuracy, although we predict their presence and
effectiveness. Therefore, based on this study, we can formulate the fourth principle of
vibraimage technology — the principle of infinity. If necessary, vibraimage technology
allows extracting any amount of biometric information about a subject under study from
a high-quality video image.

It should be noted that almost all data of patients with a confirmed diagnosis of
COVID-19 in this study were obtained from patients with asymptomatic, mild or
moderate disease. Moreover, the studied patients did not receive significant medical
treatment, such as modern antibiotics. In our opinion, it should not be expected that the
algorithm trained on patients with mild disease will show similar results for patients
receiving serious drugs because it was known that drugs has influence to muscles
microvibration (Rohracher, Inanaga, 1969). BP reflected by head micro-movements
must also depend on other factors and Al trained to detect signs of a mild form of
COVID-19 is not required to detect signs of a severe form of COVID-19, since it
is not trained to do so. In our opinion, this does not at all reduce the practical value
of the described method, since the main problem is precisely the early detection and
diagnosis of COVID-19, and this is possible only for asymptomatic patients and patients
with a mild form of the disease who do not receive powerful medical treatment, who
do not know about their disease and are capable of infecting a significant number of
others. Since COVID-19 is one of many viral infectious diseases, biologically and
physically unremarkable, slightly different from other infectious diseases in severity
(there are many infectious diseases with greater and lesser lethality) and the body’s
immune response, it is most likely that method of head micromovements analysis
for COVID-19 diagnosing can be used for diagnosing other infectious and, possibly,
non-infectious diseases. The physical or cybernetic model of a person (Minkin, 2017)
considers any disease or pathology as a hindrance that affects the functioning of each
physiological system. The vestibular system, with its main function of mechanical
balance maintaining in the body, is highly sensitive and instantly reacts to any changes
in the state of the body, including infectious influences. The development of templates
showing the impact of an arbitrary disease on the normal functioning of the vestibular
system is a purely technical matter, but certainly requires a huge amount of research
BP set statistics for each disease.

In our opinion, the use of reflex movements and BP in modern medicine is
very underestimated, although most doctors with significant practical experience
make a preliminary diagnosis of a patient using an assessment of movements
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(Rohracher, Inanaga, 1969; Bekhterev, 1999; O’Reilly, Plamondon, 2012; Khuzina,
Mukhametzyanov, Bogdanov, 2008). An objective assessment of the reflex micro-
movements of the human head (according to Bekhterev — objective psychology
or reflexology) is exactly the addition that is necessary for modern evidence-based
medicine, which is concentrated on local signs of the disease and does not take into
account integral signs that depend on many feedbacks and constant self-regulation
occurring in the human body (Novoseltsev, 1978). Despite the skepticism of modern
medicine towards the use of BP for diseases diagnosing, a person is primarily a physical
object and nature physical laws take precedence over modern medical concepts that
require a clear establishment of specific biological signs of the diagnostic result.
The increasing adoption of mathematical methods using Al in medicine (Patel et al.,
2009; Gudigar et al., 2021; Wang et al., 2021; Cabitza, 2021) will inevitably change
the existing approaches to diseases diagnosing, since Al always uses a huge volume
aggregate data, and integral features are always more effective than local ones.

Biological behaviorism (O’Donohue, Kitchener, 1999) or reflexology (Bekhterev,
1999) including vibraimage technology, are independent and partially opposed to
genetics direction of biology. However only the joint analysis of genetic, biochemical
and behavioral processes occurring in a person allows to most fully characterize and
explore PPS of a person, which is necessary for medical diagnosis. The exclusion
of behavioral parameters from the diagnosis of diseases by modern evidence-based
medicine leads to the current imbalance, when multiple symptoms of COVID-19 cannot
be characterized by local genetic or biochemical parameters, since there is no complete
picture inherent in a specific viral. Naturally, change in BP (head micromovements)
occurs in patients with COVID-19 not only due to the presence of disease viruses,
but for the most part it is a reaction to the response of the body’s immune system
to infection. In this regard, BP measuring by vibraimage technology can be used
not only for early diagnosis of COVID-19, but also for conducting complex clinical
studies at different stages of the disease and rehabilitation from COVID-19. Modern
intolerance between genetics and behaviorism is a product of the 20th and 21st
centuries, born from scientific wars and competition in scientific fields. Both sciences
peacefully existed and complemented each other at the beginning of their development
in the 19th century, for example, Mendel’s genetic theory (Mendel, 1865) was actively
combined with behavioral characteristics by his contemporaries Darwin (Darwin, 1872)
and Galton (Galton, 1875).

Conclusion

The study showed almost limitless possibilities for increasing the information
content of human head video processing in order to extract biometric information
used to diagnose COVID-19 and/or other diseases. A video image of micromovements
of a human head is no less informative for medical diagnostics than a biochemical
blood test or a human genome, but understanding and scientific recognition of this
fact cannot happen instantly. The inertia of human thinking and the conservatism
of modern medicine hinders the practical implementation of modern information
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technologies in medicine. Currently, medicine allows Al use for training on traditional
medical data (radiographs (Yousefzadeh et al., 2021), biochemical analysis data
(Chieregato et al., 2021), but, unfortunately, is not ready to analyze the data of reflex
micromovement and BP (Minkin et al., 2020). It was psychological obstacle that did not
allow stopping the spread of the COVID-19 pandemic in 2 years using a non-contact
method for diagnosing the disease by micromovements of the head using vibraimage
technology and Al. However, traditions (even medical ones) change over time, this is
inevitable process.

Another problematic point in the implementation of the proposed technology is the
special ethical attitude in medicine to the video images of patients, which prevents
the creation of open databases and the exchange of video data between interested
parties. At the same time, in security technology and biometrics, this issue is resolved
positively and the exchange of biometric data occurs, although with certain restrictions
(Amelung, Machado, 2019), which do not stop the progress and development of
biometric technologies.

Therefore, we are optimistic about the future of behavioral parameters using in
medicine and believe that the method of diseases diagnosis based on the human head
micromovement analysis using vibraimage technology and Al meets the requirements
of modern evidence-based medicine and it will be used for diagnosing COVID-19 and
other diseases.
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Abstract: Method for short 5-second multifactor stimuli presentation (text and graphic) for
adaptive psychophysiological testing and personality profiling has been developed and investigated.
Multifactor stimuli are based on linguistic and sense binding to matrix including positive personality
traits (multiple intelligences types) and negative personality traits (sins and vises). Personality testing
was carried out with linear and oppositional sequence of developed multifactor stimuli and the optimal
sequence of stimuli presentation was determined. The principles of multifactor stimuli formation are
described. The developed stimuli make possible to increase the accuracy of personality profiling while
minimizing the testing time to 250 seconds upon presentation of 48 stimuli.
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Introduction

Most methods of psychological testing are based on presenting certain stimuli to the
subject and determining his conscious response to the presented stimuli. An example
of psychological testing methods are tests and questionnaires, some of which can be
supplemented with visual stimuli (photos or graphic). Historically, the first psychological
tools were text questionnaires, the purpose of which is a comprehensive assessment
of the personality. For example, a comprehensive personality assessment using the
Minnesota Multiphasic Personality Inventory — MMPI (Butcher, 2010) or the Eysenck
EPI test (Eysenck, 1972). In text questionnaires, a subject has to ask a large number of
questions, fixing only a conscious reaction. Table 1 presents classification of existing
psychological and psychophysiological testing, structured on methods of presenting
stimuli and determining psychophysiological responses (PPR).

As opposed to text questionnaires, there are psychological methods (projective
methods), the design of which involves the use of exclusively visual stimuli (photo,
drawing): Luscher’s color test (Sobchik, 2001), Sondi’s eight drives test (Sobchik, 2002),
etc. Such tests appeal mainly to the unconscious realm of man, the unconscious choice
of stimuli based on hidden likes and dislikes.

The third option is represented by psychological methods that combine test,
questionnaire and projective diagnostic methods: the Rene-Gilles test (Raigorodsky,
1998), the thematic apperceptive test (TAT), the drawn apperceptive test (PAT) and
others. In this case, the diagnosis of the unconscious sphere of a person is carried out
indirectly by capturing conscious responses.
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Table 1
Psychological and psychophysiological testing classification based on presenting stimuli form
and the type of psychophysiological responses (PPR)

No Stimuli form Captured PPR Tests and technologies  Stimuli presentation

(samples) period
1  Text Conscious MMPI; EPI unlimited
2 Graphic Conscious Luscher, Szondi unlimited
3 Text&Graphic  Conscious TAT, DAT unlimited
4  Text (audio) Conscious & unconscious polygraph >20c
5 Text&Graphic  Conscious & unconscious  vibraimage 5-20c

Apart from traditional psychological methods, there are psychophysiological
methods that measure the physiological parameters and/or behavioral characteristics
of a person using special equipment, such as a polygraph that registers an unconscious
(psychophysiological) response to stimuli (Varlamov, Varlamov, 2010). The division of
testing methods into psychological and psychophysiological ones is often conditional,
since the conscious response of a person and the unconscious (psychophysiological)
reaction under certain conditions may be interconnected, or may not have a connection
(Minkin, 2020; Minkin, Nikolaenko, 2020). At the same time, the division of personality
testing methods according to the method of stimuli presentation (textual or graphic) and
according to the method of registering a response (conscious or unconscious) is more
objective for classifying personality testing. Therefore, a polygraph with the presentation
of textual stimuli in audio form and the registration of both conscious and unconscious
responses should be attributed to the fourth direction of personality testing.

Vibraimage technology (Minkin, Nikolaenko, 2008; Minkin, Nikolaenko, 2017;
Minkin, 2007; 2020) presents text and visual stimuli during personality testing and
registers the conscious and unconscious responses of the subjects when stimuli are
presented. Thus, according to formal features, vibraimage technology receives maximum
information about the personality during testing. Recent studies in vibraimage technology
were aimed at identifying significant personality characteristics during pretesting
(Minkin, Nikolaenko, 2020) and the most complete disclosure of personality through
the presentation of stimuli aimed at identifying positive and negative characteristics
(Minkin, Nikolaenko, 2022). At the same time, we strive to minimize the testing time
(Minkin, 2021), simplify the practical application of the developed technology, and
eliminate the effect of fatigue on the subject, which should lead to an increase in the
accuracy of assessing personal characteristics (Minkin, 2019). Recent results of testing
time minimizing shown that the presentation of 5-second stimuli increases the accuracy
of personality assessment (Minkin, 2021). However, the presentation of such short
visual and textual stimuli requires a revision of the principles of their formation, since
the subjects simply do not have time to respond to complex stimuli. In addition, for
short stimuli, the order of presentation of stimuli becomes even more important, which
significantly affects the result of assessing personal qualities. The technology of adaptive
personality profiling (Minkin, Nikolaenko, 2022) determines both positive personality
traits (abilities, multiple intelligences profile) and negative personality traits (vices, sins).
In the framework of this work, we do not make a clear distinction between the terms
vices and sins, since we consider repeated sins to be personality vices.
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The purpose of this study: the development graphic and text stimuli for short 5-second
presentation of adaptive psychophysiological testing to determine the leading types of
multiple intelligences (MI) and personality vices profile (VP).

Hypothesis: The sequence of stimuli presentation (linear or oppositional) affects
the accuracy of profiling results. It is assumed that the linear method of presenting
multifactor stimuli to identify the profile of personality defects increases the accuracy
of the results in a comprehensive assessment of the personality and its abilities.
The presentation of short 5-second stimuli reduces the possibility of conscious and
unconscious adjustment of the psychophysiological response, increases the accuracy of
personality profiling and determining the profile of personality defects.

Methods

To develop stimuli for MI-Sins blitz judgment program (Minkin, Nikolaenko,
2022), we used the adaptive psychophysiological testing approach previously used
in the VibraNLP software (Nikolaenko, 2020, 2021; Minkin, Nikolaenko, 2020). The
structure of the questionnaire includes 360 stimuli, 72 control for MI (24 random) and
288 multifactor stimuli, from which subjects were presented 24 text and graphic stimuli.
During testing, 48 out of 360 individual stimulus questions are presented, which must
be answered only Yes or No.

The total testing time is 250 seconds. The developed stimuli make it possible to
identify the profile of 12 types of MI (Gardner, 1983; Minkin, Nikolaenko, 2017),
determine the 2 leading types of MI, and present the subject with multifactor stimuli
associated with 12 personality vices or sins. Stimuli have linguistic link for the text
and sense link for the graphics with 2 leading types of MI. The leading types of MI are
determined by the unconscious responses (IE), without taking into account the conscious
responses of a subject (YN) at the pretesting stage.

Then, during the main testing (based on the 2 leading types of MI identified
during the pretesting), the subject is asked to answer 24 multifactor stimulus
questions (corresponding to 12 personality vices). Each of the 12 stimuli that define
vices is thematically (graphics) and linguistically (text) tied to certain 2 leading
types of MI.

The time of stimulus presentation (text and graphic) is 5 seconds, since it was
previously proven that with a short 5-second presentation, the ability to consciously
and unconsciously correct answers is minimized, which increases the reliability of
test results (Minkin, 2021). As a result, the personality profiling has high accuracy
(pretesting of multiple intelligences — 24 questions) and the responses to sins/vices
stimuli (basic testing — 24 questions). The traditional comfortable testing model of
15 seconds has been abandoned, as 15 seconds is sufficient time for conscious and
unconscious adjustment of responses.

The block diagram of adaptive psychophysiological testing method (based on the
MI-Sins software) is shown in Figure 1. The upper part of the figure 1 shows MI profile
identified at the pretesting stage. Program selects two leading MI types — creative and
philosophical. For these MI types test presents multifactor stimuli and fixed the response
on it. Other types of MI were not tested to identify VP, since they are not significant
for this subject (Gardner, 1983; Minkin, Nikolaenko, 2020).
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Fig. 1. Structure of adaptive psychophysiological testing including MI-Sins
stimuli responses matrix (MI-VP) for 2 leading MI types
Symbols for multiple intelligences (Ml) types: IA — Intrapersonal;, PH — Philosophical; LM —
Logical-Mathematical, BM — Business-Commercial; VS — Visual-Spatial, NL — Aturalistic; BK —
Bodily-Kinesthetic; MR — Musical-Rhythmic; AS — Ascetic; VL. — Verbal-Linguistic; CR — Creative;
IE — Interpersonal.
Symbols for vices profile (VP): SU — suicide; SL — sloth; CA — cyber(gadget) addiction; GD —
greed; AD — alcoholism, drug addiction; GL — gluttony; AN — anorexia; PV — pride, vanity; BT —
bribes, theft; EN — envy; LT — lust; WR — wrath, rage

The resulting lower VP on Figure 1 is formed by averaging VP obtained for the
leading types of MI — philosophical and creative. We confirmed that tied to leading
MI stimuli aimed at detecting VP to the leading types of MI makes it possible to
increase the significance of these stimuli for the subject and improve the accuracy of
the subject’s VP detection (Minkin, Nikolaenlo, 2020). At the same time, the proposed
method allows presenting not 12 x 12 =144 multifactor stimulus questions to the subject,
but only 2 x 12=24, which significantly reduces the testing time and improves accuracy,
since the subject’s responses is not littered with insignificant stimuli.

The list of text and graphic for test corresponding Figure 1 stimuli, is given in Table 2.
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Table 2
Basic testing. The list of multifactor stimuli, corresponding to the creative
and philosophical types of MI. Abbreviations are identical to Figure 1
Ne | Vices Stimuli for Creative MI Stimuli for Philosophical MI
° | Abbr. imuli for Creative MI type timuli for Philosophica type
1 SU | | can’t create anymore, don’t want to live | My life is meaningless, there is no reason
anymore to live
2 SL | All my creative undertakings remained If you want to work, lie down
undertakings and everything will pass
3 CA | Internet for Entertainment. My life is spent in a smartphone, internet
This creativity is availabl
! ‘= R
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Table 2 (continuation)
Ne | Vices Stimuli for Creative MI Stimuli for Philosophical MI
2 | Abbr. imuli for Creative Ml type timuli for Philosophica type
4 | GD | Iwill sue anyone who violates | keep broken and old things,
my copyright do not throw them away
5 AD | For Muse visit, you need drugs | drink regularly: the truth is in wine,
joy also
6 GL | |l am a hedonist and sybarite, food is
creative process for me
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Table 2 (continuation)

Ne ngf Stimuli for Creative M type Stimuli for Philosophical MI type
7 | AN | Creative personality — a refined and thin | | live consciously with a slight feeling
personality of hunger
: AR W
Pie a2 O
F Ve
} A 7
A (& @
NPAA
xNo, 20
N '
AN N_ -~
\::‘ 7
8 PV | really an example,
I’'m better than many
- 4
9 BT | Is necessary to steal creatively, | have a philosophical attitude to bribes:
as not to be suspected give — take
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Table 2 (ending)

Ne Xiéfrs Stimuli for Creative M type Stimuli for Philosophical MI type
10 | EN | All the so-called creative people | envy philosophers: loafers
are just bums who are respected
11 LT
12 | WR | | will kill anyone who interferes My life philosophy — violence and pain

my creativity
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Each of Table 2 questions has sense link to the vices and the leading types of MI.

Let’s consider the first line of Table 2, linking the suicidal stimulus (SU) to the
creative and philosophical MI types.

I can no longer create — semantic link to creative type.
I no longer want to live — a semantic link to suicidal vice.
So, the text multifactor stimulus:

I can no longer create, I no longer want to live — is connected in meaning both with
creative type of MI and with suicidal vice.

Similarly, consider the following suicidal-philosophic multifactor stimulus.
My life is meaningless — a semantic link to philosophical type.

There is no reason to live — a semantic link to suicidal vice.

So, the text multifactor stimulus:

My life is meaningless, there is no reason to live — is connected in meaning both
with the philosophical type of MI and with suicidal vice.

Similarly, stimuli were selected all combinations of 12 MI types and 12 VP (Minkin,
Nikolaenko, 2022). Moreover, in the questionnaire, each stimulus has 3 semantic
analogues presented in random order during testing, which allows one person to be
tested several times without the effect of addiction.

Materials

Within one day (February 2022), 20 studies of one person were carried out by
the MI-Sins program (Minkin, Nikolaenko, 2022) upon presentation of the stimulus
material described in this paper. The order of presentation of neutral (MI) stimuli was
identical in all 20 measurements; for multifactor stimuli were done 10 measurements
with the linear method of presenting multifactor stimuli, also 10 measurements
were done with the oppositional method of presenting multifactor stimuli (Minkin,
Myasnikova, 2018). Subject: female, Russian, 41 years old.

The processing of the obtained results was carried out using a package of statistical
data processing: MIS_Stat software (Elsys Corp) and Excel program.

Results

The averaged results of 10 measuring MI-Sins profile for the subject’s unconscious
response (IE) to linearly presented multifactor stimuli are shown in Figure 2.
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Fig. 2. The average MI-Sins profile for the subject’s unconscious response (IE)
to linearly presented multifactor stimuli
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Fig. 3. The average MI-Sins profile for the subject’'s unconscious responses (IE)
to oppositional presented multifactor stimuli
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The averaged results of 10 measuring MI-Sins profile for the subject’s integral
response (IE+YT) to linearly presented multifactor stimuli are shown in Figure 4.

avg MI-S(IE+YN)
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Fig. 4. The average MI-Sins profile for the subject’s integral response (IE+YN)
to linearly presented multifactor stimuli

The averaged results of 10 measuring MI-Sins profiles for the subject’s integral
response (IE+YN) to oppositional presented multifactor stimuli are shown in Figure 5.
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Fig. 5. The average MI-Sins profile for the subject’s integral response (IE+YN)
to oppositional presented multifactor stimuli
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Discussion

A comparative analysis of the test results presented in Figures 2—5 leaves no doubt
that the method with linear presentation of multifactor stimuli turned out to be the
most accurate, both taking into account the unconscious and integral assessment of the
abilities and VP of the subject. Let’s start with an unconscious assessment of the MI
profile. The sequence with linear presentation of multifactor stimuli (Fig. 2, 3) showed
a clear leadership of the verbal-linguistic and ascetic types of MI for the subject, who
is an obvious humanitarian and extrovert by self-estimation and experts estimation.
While the oppositional approach with the presentation of multifactor stimuli showed
the subject to have the most developed logical-mathematical and visual-spatial types
of intelligence, which, according to experts, is a clear mistake.

Also, the profile of vices/sins according to the unconscious responses to linear stimuli
showed more correct assessments from the point of view of experts, the leading sins
were envy and lust, which were noticeably inferior in magnitude to the reaction to
neutral stimuli. With the opposite presentation of multifactor stimuli, the leading sins
turned out to be cyber-addiction and alcohol-drug addiction, which are absolutely not
characteristic of the subject at the moment.

The integral response of the subject (Fig. 4, 5) to the linear and oppositional sequence
of multifactor stimuli showed closer results, especially in profiles of MI types. Although
here, too, the MI profile seems to be more correct for the linear presentation of stimuli,
since the intrapersonal and natural types of MI turned out to be leading in the oppositional
presentation of stimuli, which is clearly not typical for a humanitarian and an extrovert.

The ascetic and verbal-linguistic types of MI turned out to be leaders for the linear
presentation of multifactor stimuli both by unconscious and integral reactions, which in
principle allows using any of these assessments in the future to select the leading types
of MI. At the same time, the ratio of the sum of neutral to sinful stimuli (an indicator of
the righteousness of the subject) turned out to be approximately the same for the linear
and oppositional presentation of multifactor stimuli.

This may indicate that, despite certain shortcomings in the determination of personal
qualities, both sequences can be used to determine the general level of righteousness of
a subject. But this assumption needs further verification, since the result obtained may
show a significant effect of only conscious responses to stimuli. In this regard, a clear
preference is shown by the assessment of the unconscious response during the linear
presentation of stimuli, which showed reliable results of subject testing for all different
assessments. Of course, the proposed method of personality profiling and the developed
stimuli need more statistical testing in different conditions.

In this study, we formulated principles for stimuli development that reflect universal
human values and are equally relevant for various cultural and religious traditions.
The creation of just such a universal series of stimuli for identifying vices and sins,
linguistically associated with the leading types of MI, is one of the basic elements
of objective psychophysiological testing, which makes it possible to determine the
relationship between the positive and negative human characteristics in the course of
an extremely short study.
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How adequately the universal questionnaire will work in different countries will be
shown by future tests. At present, we are accustomed to and treat with understanding
when pre-shift psychophysiological control of people in dangerous professions takes
place (Bobrov et al., 2021), for example, drivers of a bus or train with several hundred
passengers. But so far no one has dared to carry out at least periodic control over the
adequacy of politicians, on whose decisions the fate of billions of people depends.
If scientists have created nuclear weapons capable of destroying life on earth in
seconds, then the task of scientists is to create such objective means of controlling
human vices that should not allow inadequate people to rule states. Of course, we
understand how far this task from practical implementation. However we believe that
the correct formulation of the problem is half the solution, and the MI-Sins program
(Minkin, Nikolaenko, 2022) can become the basis for such a future objective control
for not only workers but political leaders.

Conclusion

The studied method of presenting multifactor stimuli having a linguistic and sense
link between a person’s abilities and his vices/sins, showed practical applicability and
the ability to determine a profile of 12 types of multiple intelligences and profile of
12 major human vices/sins of a person under study during a short 250 second test, which
at the moment is unsurpassed achievement of personality profiling.
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Abstract: The terms analysis of International Open Science Conferences — Modern
Psychophysiology, The Vibraimage Technology, VIBRA2018-2022 was provided. Selected terms from
different sciences (cybernetics, biology, psychology) are explained by the detail definitions according
to vibraimage technology principals. The thesaurus should help beginners and experienced vibraimage
users for correctly understanding on vibraimage technology publications and avoid unnecessary
errors. Planned the work for expanded vibraimage vocabulary tto other terms. Planned the work for
expanding vibraimage vocabulary to the additional terms.

Keywords: vibraimage, vibraimage technology, term, definition, thesaurus, vocabulary.

The problem of a paradigm (a paradigm is a model for posing problems and their
solutions, as a recognized standard of scientific achievement, a paradigm includes
a law, theory, their practical application, method, equipment, etc.) of any new scientific
direction is that in the course of its formation difficulties in using known and creating
new terms. Understanding of terms depend on the information provided by the authors
about the theory, object, subject, as well as the possibilities of practical application,
methods and techniques, especially at the first stage — the stage of awareness of novelty,
its scientific and practical application. Most often, this concerns the understanding of
seemingly familiar terms, which, given the novelty of the object and subject proposed
by the author, suggest a new reading. Such problems are solved during the development
of a thesaurus — a systematic set of data about a certain field of knowledge that helps
a person navigate it.

Thesaurus (from the Greek Oncovpog “treasure™) is a special terminology, which
is a dictionary, a collection of information that fully covers the concepts, definitions
and terms of a special field of knowledge or field of activity, which should contribute
to correct lexical, corporate communication (understanding in communication and
interaction of persons related to the same discipline or profession). Thesauri are
one of the most effective tools for describing individual subject areas. Unlike an
explanatory dictionary, as a source of information, the thesaurus allows you to reveal
the meaning not only with the help of a definition, but also by correlating a word with
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other concepts and their groups, due to which it can be used to fill knowledge bases,
including artificial intelligence systems. Communication theory considers the general
thesaurus of a complex system, thanks to which its elements interact.

The purpose of this study is to collect terms and give their definitions that will
help users of vibraimage technology to clearly and unambiguously describe the results
of research on the possibilities of the method in cybernetics, medicine, psychology,
physiology, psychophysiology. The need to develop a thesaurus is confirmed by the
study of research materials presented in four International Open Science Conferences:
Modern psychophysiology. Vibraimage Technology (Minkin ed., 2018-2021). Readers
of this article are invited to familiarize themselves with the results of the search for
definitions for terms that are quite often found in published works and, unfortunately,
are not always synonymous, and therefore require a certain standardization. The authors
propose to join this work, and the results can be discussed at the next conference or
on the pages of the journal — Modern psychophysiology. Vibraimage Technology.

The table shows the terms that have already become widespread in the articles of
our authors. As definitions of terms, is proposed to use terms available on the past
publications, which are most consistent with the meaning, as well as our ideas about
the most appropriate reading of them.

Table
Vibraimage technology thesaurus

Term Definition

Behavioral characteristic firstly measured by vibraimage technology
Aggression in 2005 based on Konrad Lorenz’s assumption that aggression is
proportional to the frequency of head movements (Lorenz, 1963).

Stability through change. Characterizes the process of achieving
stability or homeostasis through physiological or behavioral changes
in the parameters of the internal environment, adjusting them in accor-
Allostasis dance with the requirements of the environment. A sign of allostasis is
a high activation of regulatory systems, which corresponds to tension,
unstable functioning of the body, including at the behavioral level
(Sterling & Eyer, 1988).

Vibraimage reflecting the amplitude of the signal change at each frame

Amplitude vibraimage pixel (Minkin, 2017).

Artificial intelligence (Al) software-based ability of a device to learn,
Artificial Intelligence (Al) | make decisions and perform actions, like human intelligence. Technical
systems capable of making a new decision after training (Hyakin, 2008).

A mathematical model, as well as its software or hardware implemen-

Artificial neural networks tation, built on the principle of organization and functioning of biological

(ANN) neural networks (Hyakin, 2008: Akimov, Minkin, 2021).
Totality of a person’s properties or integral psychophysiological cha-
Aura racteristic of an object. In vibraimage technology, the aura or external

vibraimage is calculated using mathematical equations based on
parameters of a human head micromovement (Minkin, 2017).
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Table (continuation)

Term

Definition

Behavioral characteristics

(parameters)

Personality parameters characterized by temporal dependence,
such as voice, gait, movement. Behavioral characteristics are
physical properties of body parts, physiological and behavioral
processes produced by the body, as well as their combinations
(ISO/IEC 2382-37-2016).

Biological characteristics

(parameters)

Biological and behavioral characteristics are the physical properties
of body parts, physiological and behavioral processes produced by
the body, as well as their combinations (ISO/IEC 2382-37-2016).

Biomechanics

Mechanical properties of living organisms, individual organs, as well
as the mechanical processes occurring in them. A term introduced by
Nikolai Bernstein in the first half of the 20th century for the behavioral
analysis of movements (Bernstein, 1967).

Biometric data

Biological or behavioral characteristics of a person
(ISO/IEC 2382-37-2016)

Chronobiology

The branch of science that studies the periodic change in physiological
and behavioral characteristics (Halberg, 1969). Vibraimage technology
allows to detect the brain activity rhythm with the period from 10 to
100 seconds (Minkin, Blank M., 2021).

Conformity principle

The period of interframe difference accumulation should coincide
with the period of the analyzed physiological process. The mismatch
of the interframe difference period accumulation with the analyzed
physiological or psychophysiological process leads to the loss of
biometric information (Akimov et al., 2022).

Cybernetics

Science of control and communication processes in man and machine
(Wiener, 1948).

Discretization

Representation of a continuous function by a discrete set of its values
(Nyquist, 1928; Shannon, 1948).

Discretization Cloud

Replacing local discretization by discretization of close time values
(Akimov et al., 2022).

Discretization principle

The frequency of converting video to vibraimage parameters should be
maximum for the minimum video noise level (Akimov et al., 2022).

Frequency vibraimage

Vibraimage reflecting the frequency of signal change at each image
pixel (Minkin, 2017).

Functional state

Integral complex of various characteristics, processes, properties and
qualities of a person that directly or indirectly determine the performance
of activities (Medvedev, 1993).

Functional system

Organized system of elements activity of various anatomical affiliations,
which has the character of “mutual assistance”, which is aimed at
achieving a useful adaptive result (Anokhin, 1978).
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Table (continuation)

Term

Definition

Functioning

The interdependence of elements in the system (lat. functio activity),
the interaction and subordination of the part and the whole in the living.
Functioning is a change, an action aimed at preserving the system.
Living system retains quality as long as it is capable of resisting external
influences through functional restructuring — Le Chatelier’s principle
(Le Chatelier, 1898).

Hierarchical
thermodynamics

The direction of thermodynamic theory, which studies complex chemical
and biological exchanges between themselves and the environment.
Thermodynamic principles of regulation in living systems introduced by
Gladyshev (Gladyshev, 1978).

Homeokinesis

The process of maintaining dynamic balance in the body, taking into
account ongoing chronobiological processes (Der et al., 1999).

Homeostasis

The state of a stationary thermodynamically non-equilibrium state of
an organism (Cannon, 1932; Novoseltsev, 1978).

Information — data about the objects under study, regardless of the

Information form of their presentation. Information is information, not matter or
energy (Wiener, 1948).
Image Visual display of optical (light) or physical (thermal, x-ray) properties of

an object (Minkin, 2017).

Infinity principle

The amount of information obtained from the final size of a human
video can be infinitely increased depending on the solved biometric task
(Akimov et al., 2022).

Interframe difference

The difference in signal values between the same pixels of two con-
secutive frames. The interframe difference format (lines x columns) is
equal to the format of successive frames, and the signal value of each
pixel in the interframe difference is formed by the difference between
the signal values of the corresponding pixels from two consecutive
frames (Minkin, 2017).

Microvibration

The medical and physiological causes of constant muscles microvibration
of humans and warm-blooded animals were first discovered by Austrian
professor Hubert Rohracher (Rohracher, Inanaga, 1969).

Myokinetic diagnostics

Determination of psychological characteristics based on repetitive
hand movements (Mira y Lopez, 1957).

Multifactor stimuli

Stimuli having semantic load about various factors for a subject.
Multifactor stimulus can cause a psychophysiological response to the
type of multiple intelligences simultaneously with the factor under study:
aggression, suicide, etc. (Minkin, Nikolaenko, 2020).

Multiple intelligences

Independent abilities that each person has. First were described by
Gardner (Gardner, 1983). Vibraimage technology allows to determine
the profile of multiple intelligences upon presentation of appropriate
stimuli (Minkin, Nikolaenko, 2017).

Neuro-Linguistic Profiling
(NLP)

Method of adaptive psychophysiological testing with the presentation
of neutral stimuli at the stage of pretesting and multifactor stimuli at
the basic testing. Both testing stages are combined into one test and
structural tied with each other (Minkin, Nikolaenko, 2020).
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Table (continuation)

Term

Definition

Period of behavioral
information accumulation

Time equal to period of interframe difference accumulation in vibraimage
(Minkin, 2017).

Principle of optimality

The number of measured behavioral parameters should be minimally
sufficient to analyze the studied physiological process or response
to a presented stimulus (Akimov et al., 2022).

Physiological
characteristics
variability

Heart rate variability (HRV) informationally reflects the degree of tension
of the regulatory systems of the human body (Baevsky et al., 2001). In
vibraimage, the variability of each behavioral parameter is determined
by the ratio of the standard deviation to the math expectation (Minkin,
2020a).

Psychophysiology

The field of psychology and physiology (Greek psyche soul +
physiology), whose task is to study objectively recorded physiological
functions, mental processes of perception, memory, thinking, emotions,
etc. (Cacioppo, 2007).

Psychophysiological state
(PPS)

The result of holistic response of personality to external and internal
stimuli (llyin, 1987).

Quasi-equilibrium state of
a person

The position of a person in which he does not make macro move-
ments (movements) visible to the eye and is in one place, for example,
sitting or standing (Polonnikov, 2013).

Random movements

Designation of movements, the causes of which are not explained.
Sigmund Freud argued that a person does not have random move-
ments (Freud, 1900). Mikhail Sechenov wrote that every thought has
muscular manifestations (Sechenov, 1863). Thus, the great scientists
predicted the relationship between human movements and the psycho-
physiological state.

Resolution

The ability of photonics system to measure the linear distance between
nearby objects. In simplified version, is determined by the video format.
In reality, resolution can be higher or lower than the video format
(GOST 28593-91).

Regulatory systems

Traditionally, there are two regulatory systems: nervous and endocrine.
The nervous system is the most important for the body’s communication
with the environment, but it regulates the internal environment only
partially, and hormones completely (Kolesnichenko et al., 2012).

Reflex

The response of the body to external and internal irritation, carried out
with the participation of the central nervous system (Pavlov, 1951).

Self-regulation

Self-regulation of a biosystem means its ability to maintain a stationary
non-equilibrium state under changing operating and environmental
conditions (Novoseltsev, 1978).

Source head image

Human head video capturing according to the requirements of vibra-
image technology. Request low level of temporal noise for television
camera (less than 0.1 b/s), uniform illumination of the object (at least
500 lux), video frame rate (at least 30 fps), no strangers in the frame,
no mechanical vibrations of television camera (Minkin, 2017; 2020a).

Spatial informativeness

Spatial ununiformity of vibraimage reflecting the psychophysiological
state of a subject (Minkin, 2017).
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Table (ending)

Term Definition

Standard deviation Standard deviation (SD) of estimates from mathematical expectation

Database on which Al is not trained, is used to determine the accuracy

Test database of Al training (Hyakin, 2008).

Training database Database for Al training (Hyakin, 2008).

The physiological system of a human or animal responsible for main-

Vestibular system taining mechanical balance (Tamar, 1976).

Reflex maintaining the vertical position of a head in the gravitational

Vestibular-emotional field by contracting the neck muscles, depending on the emotional or

reflex (VER) psychophysiological state of the person (Minkin, Nikolaenko, 2008).
Image reflecting the parameters of object’'s movement. Vibraimage of
Vibraimage a human head reflects psychophysiological properties due to vestibular-
9 emotional reflex (Minkin, Nikolaenko, 2008). There are internal, external,
frequency, amplitude, ideal and real vibraimages (Minkin, 2017).
Vibraimage Primary Mathematical characteristics of vibraimage: amplitude, frequency and
Parameters symmetry of vibraimage (Minkin, 2017).

Vibraimage system includes software, processor (PC or mobile) and
Vibraimage system television cameras (web, IP), possibly connected to a network with
a diverse structure (Minkin, 2017; Akimov, Minkin, 2021).

The technology of converting the micromotion of the human head into
behavioral parameters, psychophysiological and medical information,
convenient for human perception or automatic processing, including
vibrapsychology, vibramedicine (Minkin, 2017; Minkin, Bobrov, 2020).

Vibraimage technology

Vibraimage technology using for a certain scientific area. For example,
vibramedicine (Minkin, Akimov, 2022) is the use of vibraimage techno-
logy for medical diagnostics. Vibrapsychology — the use of vibraimage
technology in the field of psychology (Minkin, 2020b).

Vibratechnologies

Conclusion

It is necessary to create national and international standards to harmonize the terms
and methods for human behavioral parameters measurement. Only an objective physical,
mathematical and cybernetic analysis of person’s behavioral parameters make possible
to give a scientific meaning to the terms and methods for determining conscious and
unconscious characteristics that psychology has operated on until now. Vibraimage
technology allows measuring behavioral parameters using physical, mathematical and
cybernetic methods.
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Abstract: Since a study showed that 19.9% of the scientific investigators are vulnerable to
post-traumatic stress disorder due to frequent contact with shocking and hateful murders and de-
composing corpses, the Korea National Police Agency has held the yearly workshops since 2018.
As a result, the quantitative measurement of psychophysiological state (PPS) and workshop effect
for scientific investigators was required, and ‘MAUMLENZ’ program, a psychophysiological test
equipment, developed using Vibraimage technology, was used. From 2019 to 2021, 120 scientific
investigators who participated in the workshop were tested for psychophysiological state before and
after. Among the various PPS indicators of ‘MAUMLENZ’, the effects before and after workshop
were compared using the indicators of ‘Brain Fatigue’ state and ‘Comprehensive analysis clas-
sification’. ‘Brain Fatigue’ state can be a comprehensive indicator of the overall health status of
the brain. The normal health group increased from 71.4% to 87.9%, improving by 16.5% points.
In addition, the caution and risk groups decreased significantly from 28.4% to 12.1% (-16.3%).
The average index of Brain Fatigue conditions before workshop was significantly improved from
-0.728 to -0.108. In the ‘comprehensive test classification’, the normal health group increased from
60.5% to 69.3% (+8.8%). The rest group decreased from 22.9% to 18.6% (-4.3%), and the care
group also decreased from 16.5% to 12.1% (-4.4%). Therefore, it was analyzed that the workshop
to strengthen psychological competency has the effect of improving the emotional, psychological,
and mental state of scientific investigators.

Keywords: Vibraimage, Psychophysiological state, MAUMLENZ, Brain Fatigue, Comprehensive
analysis classification.

Introduction

In recent years, the suicide rate of police officers has increased rapidly in 2021.
Twenty (20) police officers made the extreme choices in 2019, 24 in 2020, and 21 in
2021. This can be said to be a fairly high level compared to the extreme choice ratio
of other public officials in special jobs (KHN, 2020). According to media reports,
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the suicide rate of police officers is 2.5 times higher than that of all civil servants.
Analysts say that although various complex reasons such as health, economy, and job
stress must have worked until individuals made extreme choices, the ‘organizational
culture’ inside the police may have been a major factor. Police officials who have
witnessed suicide by fellow police officers cannot be dismissed as a simple problem in
that the chain reaction makes it more difficult to actively provide security services as
they feel helpless (Kim, 2017; Han, Park, 2015).

According to the results of a study on the stress inducing factors of police officers
(AD, 2012), it was found that the trigger was high in the order of personnel manage-
ment, job characteristics, and physical environment factors. among the stress inducing
factors. Personnel management and physical environmental factors can be improved by
institutions or policies, but since job characteristic factors have low variability, research
on the degree of stress by subdividing job characteristics is necessary. As a result, 19.9%
of the high-risk groups of post-traumatic stress disorder (PTSD) were found in 2017 by
the Gwangju Metropolitan Police Agency as a result of a study on post-traumatic stress
disorder (Raichile, 2001).

In addition, psychophysiology test data are used as basic data for identifying soldiers’
mental health status and establishing plans for improving mental health, and cases of
increasing synergy when professional psychological counselors consult soldiers have
already been confirmed and verified in pilot operations for military soldiers.

Korean National Police Agency promoted a workshop to strengthen the psychological
competency enhancement of scientific investigators, and used non-contact, invasive
methods and human rights-friendly ‘MAUMLENZ’ equipment used in polygraph tests
to understand the effects and psychophysiology of the scientific investigators. A live
video was taken and tested using a ‘MAUMLENZ’ device developed using Vibraim-
age technology that measures psychophysiological state in a non-contact manner.
The psychophysiological parameters provided by ‘MAUMLENZ’ program consist of
comprehensive analysis classification (three group classifications and all 11 detailed
categories), Brain Fatigue indicator, vitality and concentration, 10 psychophysiological
state parameters, affective state and distribution, and energy metabolism and psycho-
physiological information (MINDEYE, 2018; 2019).

In this study, scientific investigators participating in the psychological competency
reinforcement workshop conducted by Korean National Police Agency compared the
effects before and after participating in the workshop and used them as data to evaluate
the effectiveness of the program contents.

Materials and Methods

Research has been actively conducted that the brain is tired due to excessive activa-
tion of the Default Mode Network (DMN) (Raichile, 2001), which is activated when
nothing is done without any special psychological, pathological, or physiological causes.
Brain scientists believe that we feel tired not because we are tired, but because of ‘brain
fatigue’. The real tired part is not the body, but the brain (Those who are tired even if
they rest, Dr. Lee Si-Hyung) (MINDEYE, 2018; Lee, 2019).
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The vestibular system that contributes to human balance and spatial orientation
is a sensory organ that provides a sense of movement and equilibrium. It is known
anatomically that the vertical head position is controlled by vestibular system through
the head-neck. This vestibular system is connected to the sensory organs, nerve organs,
and all parts of the human body.

Therefore, the three-dimensional trajectory of head movement is very complicated,
and the vestibular system, such as sensory organs, usually respond to stimuli (Minkin,
Nikolaenko, 2008; Minkin, Myasnikova, 2020; Barany, 1914), and gravity is consist-
ently stimulated, so vertical head muscle movements are transmitted to physiological
processes such as electrocardiogram, pulse, brain and skin reactions.

The human head moves slowly when it is calm and stable, and moves quickly and
often when it is active and excited. This vestibular-emotional reflex (VER) is deter-
mined dependent on the spatial and transient kinetic energy distribution regulated by
vestibular system according to human psychophysiological state (Minkin, Nikolaenko,
2008; Minkin, Myasnikova, 2020; Barany, 1914).

Vibraimage provides information corresponding to the information that can be
obtained by using point-to-point biomedical methods, i.e., EEG, SGR, and ECG. The
head micromovement analysis model and physics laws based on Vibraimage technol-
ogy convert head movement behavior and physical energy from scientific figures to
psychophysiological emotional states (Minkin, 2017).

Emotions and vestibular system operations are reported to be closely correlated
(Joseph, 2009) and correlated with EEG, showing a 92.9% coincidence rate when diag-
nosing attention deficit hyperactivity disorder (ADHD) (Choi, Jung, 2018). As a result
of correlating EEG and Vibraimage data when expressing emotions, variables measured
in Vibraimage are closely correlated with brain function and emotion, such as extracting
parameters with significant differences (MINDEYE, 2018; Minkin, Nikolaenko, 2007).

The brain fatigue state index was developed using parameters measured by Vibraim-
age technology, and the brain fatigue status index is divided into three stages: health
(-2.0 or higher), caution (-2.0 ~ -5.0), and severity (less than -5.0), and caution and
severity are strictly applied as criteria for detecting the abnormal state (MINDEYE,
2018).

Background of Contactless Psychophysiological State Testing

There are various methods of measuring psychophysiological state, such as psycholo-
gy diagnosis test, psychophysiological test and evaluation and physiological test. Each test
may have an advantage, but it takes about 2 hours on average and there is a limitation in
that a recording device must be attached. The Vibraimage system is a method of analyzing
the fine tremors of the face by taking a live video for one minute, and is efficient for
examiners and examinees due to low restrictions on execution and evaluation.

The reliability of this measurement was based on the results of psychophysiologi-
cal diagnosis of Russian nuclear workers using Vibraimage parameters and correlated
with psychophysiological tests such as Minnesota Multiphasic Personality Invento-
ry-2 (MMPI-2), cartel tests, raven tests, blood pressure changes, and psychophysiological
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test like tension and hand-foot reactions and responses to moving objects. 98.8% accu-
racy was obtained (Bobrov et al., 2016).

Subject for Testing

The subjects who attended the psychological competency reinforcement workshop
were measured for 1 minute each before and after workshop, and it took about five
minutes on average, including explanation time per subject. The measurement was
carried out by installing two ‘MAUMLENZ’ inspection equipment in a separate space
in which the noise was relatively suppressed and a free atmosphere was created.

As a scientific investigator who participated in the Korean National Police Agen-
cy’s psychological competency reinforcement workshop, a total of 120 scientific inves-
tigator were tested for 3 years, targeting 29 investigators in 2019, 31 investigators in
2020, and 60 investigators in 2021. The measurement was performed using Notebook
PC (connected camera: Logitech 930C model) equipped with ‘MAUMLENZ’ program
to measure and analyze psychophysiological conditions, and the measurement method
was performed in which the subject sat comfortably for 1 to 2 minutes in front of the
camera, with the eyes open and staring straight ahead.

Results

3-1. Effect Comparison of Brain Fatigue state
between pre-workshop and post-workshop

In ‘Brain Fatigue’ state, a comprehensive indicator of overall brain health, the pro-
portion of normal health groups improved by 16.5% from 71.4% before participation
in the workshop to 87.9% after participation. The state group significantly decreased
by -15.2% from 27.3% to 12.1% (Fig. 1).

B7.9%
12.1%
71.4%
27.3%
1.1%
Health Caution Risk

B Pre-workshop B Post-workshop

Fig. 1. Effect comparison of Brain Fatigue state for 3 year average
between pre-workshop and post-workshop
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As a result of verifying the change in brain fatigue state over 3 years compared
before and after the subjects who participated in the psychological competency rein-
forcement workshop, the average of brain fatigue state showed a significant difference.
It was -0.728 before the workshop, but later improved significantly to -0.102 (Table 1).

Table 1
Difference of Brain Fatigue state between before workshop and after workshop
. Standard
Group Subject Mean Deviation t P
Before workshop 120 -0.728 0.742
0.212 0.001
After workshop 120 -0.102 0.42

The change in brain fatigue conditions measured before and after the workshop
conducted in 2020 was the biggest, and the index -1.55 before the workshop improved
to -0.45 (Fig. 2).

0.11 I/-B.zz

-0.45 053

0.36

-1.55
2019 2020 2021

N pre-workshop post-worksho[

Fig. 2. Yearly comparison of Brain Fatigue state
between pre-workshop and post-workshop

In particular, when comparing the average value of brain fatigue state by year, the
average value of brain fatigue state in 2019 before COVID-19 infection was 0.13, but
worsened to -1.0 in 2020, and improved to -0.37 in 2021, when COVID-19 infection
was prolonged.

This seems to be due to the social and environmental impact of the
psychological and mental state due to COVID-19 infectious disease (Fig. 3).
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0.3F.,

0.13

Fig. 3. Comparison of Brain Fatigue state for 3 year average

Comparison of the Comprehensive Analysis Classification Results

Comparing pre-workshop and post-workshop conditions into three groups (normal
health, rest/healing, and care groups), the ratio of normal health group increased
(+8.8%) from 60.5% to 69.3%, the ratio of rest/healing group decreased (-4.3%)
from 22.9% to 18.6%, and the ratio of care group decreased (-4.4%) from 16.5% to
12.1% (Fig. 4).

1B.6%
S 12.1%
Health Gr. Healing Gr. Care Gr.

W pre-workshop W post-workshop

Fig. 4. Comparison of comprehensive analysis classification for 3-year average

Conclusion

The Brain Fatigue state of 120 scientific investigators who participated in the psy-
chological competency reinforcement workshop for 3 years from 2019 year is a com-
prehensive indicator of overall brain health conditions, and the normal health group
increased from 71.4% to 87.9%, improving by 16.5% points. The healing and care
groups decreased significantly from 28.4% to 12.1%. The average index of brain fatigue
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conditions pre-workshop was significantly improved from -0.728 to -0.108. In addition,
comparing the annual changes in brain fatigue state, it was 0.13 in 2019, but worsened to
-1.00 in 2020 when the COVID-19 pandemic spread, and slightly improved to -0.37 in
2021, when the COVID19 was prolonged, but it still did not reach the condition before
COVID-19 infection.

In the comprehensive analysis classification, the normal health group increased
(+8.8%) from 60.5% to 69.3%, the rest/healing group decreased (-4.3%) from 22.9%
to 18.6%, and the care group also decreased (-4.4%) from 16.5% to 12.1%. Therefore, it
was analyzed that the workshop to strengthen psychological competency has the effect
of improving the emotional, psychological, and mental state of scientific investigators.
In particular, the care healing group and subjects diagnosed with brain fatigue as caution
and risk state need counseling on stress and difficulties in job or organizational culture
and psychological counseling of a psychological approach.

Improving psychological and mental conditions in a short period of time, by work-
shops, is limited and difficult, so it is necessary to establish a system for continuous
management and monitoring of mental health on a daily basis to provide services to
investigators as well as police officials.

It can help to improve self-efficacy in mind, mental health, and work ethic by show-
ing the quantitative indicators of psychophysiological state tested by ‘MAUMLENZ’
to easily recognize and empathize with one’s unbalanced condition.

In addition, post-traumatic stress disorder (PTSD) for scientific investigators dis-
patched to traumatic events externally was recognized as an infringement of mental
health and served as an opportunity for improvement. It sympathized with the difficulties
of the field that could not be appealed by the nationwide scientific investigators, and
then formed a work ethic that strengthened to support their colleagues. This is expected
to spread to scientific investigators and lead to a sense of self-efficacy in scientific
investigation work.

Scientific investigators can prevent and strengthen their status only when they know
their psychophysiological state correctly by expanding the opportunity to check their
current state.

The psychological shock of the scientific investigation who are continuously exposed
to traumatic events should be properly cared and resolved. When the positive elements
of the psychophysiology of scientific investigators are consciously and unconsciously
expressed, the proactive and high-quality safety services can be provided to the public.
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Abstract: This study is aimed at accurately analyzing the impact of COVID-19 pandemic on
soldiers’ psychological conditions and seeking ways to respond, considering the prolonged period
of COVID-19 infectious diseases and the shorter and shorter time of the emergence of new viruses.
This study was measured using ‘MAUMLENZ’ (Vibraimage System), a live video-based non-contact
artificial intelligence smart device, to analyze the impact of COVID-19 on soldier psychology, and the
subject of measurement was arbitrarily selected from soldiers. Based on the results of the measurements
in 2019, before the outbreak of COVID-19, the test results in 2020 after COVID-19 outbreak showed
a significant increase in soldiers’ symptoms of ‘Stress’ and "Lethargy/Depression’ and ‘Brain Fatigue
‘index was worsened significantly. In 2021, when the COVID-19 infectious disease was prolonged,
the number of signs of Lethargy/Depression continued to increase, and the index of ‘Brain Fatigue’
improved slightly, but the negative emotional state deteriorated significantly.

Therefore, in order for the military to effectively respond to the prolonged COVID-19 infectious
disease and the emergence of a new virus, it is necessary to establish a system to interview and consult
with commanders in a timely manner, activate physical exercise at individual and small groups, and
create video call conditions for soldiers to families and friends more frequently, and also can find
out that more efforts were needed to stabilize the affective state of soldiers.

Based on the research results, if the corresponding countermeasures are systematically established
in advance to respond effectively to the emergence of a new virus, it will stabilize a psychophysiological
and mental conditions such as Stress relief and Lethargy/Depression, and prevent non-combat losses,
and improve the reliability and confidence of the army.

Keywords: COVID-19 pandemic, MAUMLENLZ, Brain Fatigue index, Military accident and suicide
prevention, Affective state, vibraimage.

Introduction

Currently, the world is having more difficult times than ever in all fields, including
society, economy, and culture, due to the COVID-19 infectious disease. COVID-19,
a respiratory infection disease, was the first infectious disease in China in December 2019,
and is a new virus that appeared after SARS in 2002, novel swine-origin influenza in
2009, and MERS in 2015.

https://doi.org/10.25696/ELSYS.VC5.EN.09
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The government classifies schools that live in groups when infectious diseases
appear, call centers where many people work together in small spaces, and nursing
facilities where elderly people with poor health live together as vulnerable groups and
takes various measures such as quarantine. However, the military, where hundreds of
people from all over the country gather and live in groups, is controlling and taking
measures by the military itself in consideration of its specificity. The military is a group
that is very vulnerable to infectious diseases due to group life, and if it does not actively
respond to the emergence of new viruses such as COVID-19, it can cause many non-
combat losses like the Spanish flu in World War I, and not only the military’s morale
but also the public’s confidence.

Due to COVID-19, the military is controlling and limiting soldiers’ vacations, going
out, and staying out overnight at each stage of the situation, controlling family visits,
and strongly implementing preventive measures such as social distancing within the
unit. In addition, with the development of science and technology, mobile healthcare
can be implemented using smart watches or smart bands information on the human body
(Lee, 2017; Kim, 2017; Han, 2017).

Therefore, this study aims to stabilize the psychological state of soldiers, prevent
non-combat losses, and improve the reliability of the military by accurately analyzing
the impact of COVID-19 pandemic on soldiers’ psychology, analyzing it with objective
data (Minkin, Nikolaenko, 2008; Minkin, Myasnikova, 2020; Bobrov et al., 2016) and
studying countermeasures.

Using ‘MAUMLENZ’ (Vibraimage system) (MINDEYE, 2019; Choi, 2018; Lee,
2019), which is an artificial intelligence smart device that can measure soldiers’
Psycho-Physiological State (PPS) in a non-contact manner, data tested before
COVID-19 (2019 May-September) and airborne units with the least change after
COVID-19 outbreak (2020 April-October) were tested, in 2021 (March-August),
when COVID-19 pandemic was prolonged, the results of expanding and testing the
subjects were used to compare and analyze changes in psycho-physiological state
of soldiers before and after the outbreak of COVID-19 and due to the prolonged
COVID-19 pandemic.

Vibraimage technology used in the study is based on the principle that human
instinctively engages in regular vibration movements to balance their heads three-
dimensionally, which varies with PPS (Minkin, Nikolaenko, 2008; Minkin, 2020;
Carmona, 2009). It is a non-contact device that captures micromovement of the head
to analyze the correlation between information of live video image and brain waves
and heart rate variability to extract algorithms and measure the subject’s PPS with
quantitative indicators Minkin, 2020; MINDEYE, 2019; Carmona, 2009).

Through this study, it was found that COVID-19 pandemic increased soldiers’
symptoms of ‘stress’ and ‘lethargy/depression’ and worsened ‘brain fatigue’ (MINDEYE,
2019; Choi, 2018; Lee, 2019), and conducted surveys and interviews with soldiers to
study and present countermeasures necessary for psychological stability. Based on this
study, it is expected that if the system is established in advance, it will help our very
vulnerable military to prevent non-combat losses and become a trusted army by the
people in the event of infectious diseases such as new viruses.
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Materials and Methods

2-1. Theoretical background

The vestibular system that contributes to human balance and spatial orientation
is a sensory organ that provides a sense of movement and equilibrium. It is known
anatomically that the vertical head position is controlled by the vestibular system through
the head-neck. This vestibular system are connected to the sensory organs, nerve organs,
and all parts of the human body. Therefore, the three-dimensional trajectory of head
movement is very complex, and usually the vestibular system responds to stimuli, such
as sensory organs, and since gravity is giving constant stimuli, vertical head muscle
movements are transmitted to physiological processes such as electrocardiogram, pulse,
brain response, and skin response (Minkin, Nikolaenko, 2008; Minkin, 2020; Joseph,
2009). The human head moves slowly when it is calm and stable, and moves quickly
and often when it is active and excited. This vestibular-emotional reflex (VER) is
determined dependent on the spatial and transient kinetic energy distribution regulated
by the vestibular system according to human PPS (Minkin, Nikolaenko, 2008; Minkin,
2020; Lee, 2019).

Vibraimage provides information that can be obtained by using point-to-point
biomedical methods, i.e., EEG, SGR, and ECG. The head micromovement analysis
model and physics laws based on vibraimage technology convert head movement
behavior and physical energy from scientific figures to psychophysiological emotional
states (Minkin, Nikolaenko, 2008; Minkin, 2020).

How to select subject to measure

The subjects of measurement included general soldiers, junior officers, and
officers. Tests were conducted on 333 subjects in 2019, before the outbreak of
COVID-19 pandemic, 230 subjects in 2020 and 1,425 subjects in 2021 after
COVID-19 infection.

The measurement equipment, ‘MAUMLENZ’, was measured using Notebook PC
installed with a customized application (MAUMLENZ) to measure PPS and Logitech
930C camera.

The testing method was measured for 1 minute after the subject sat comfortably in
front of the camera and stabilized.

Measurement parameters

It was analyzed using various indicators provided by the ‘MAUNLENZ’ using
Vibraimage technology to measure PPS (Minkin, 2020; MINDEYE, 2019; Choi,
2018). The main indicators provided by ‘MAUMLENZ’ equipment are brain fatigue,
comprehensive diagnostic results (classified into normal/health, healing, care groups),
affective state, 10 parameters (Aggression, Stress, Anxiety, Suspect, Balance, Charm,
Energy, Self-regulation, Inhibition, Neuroticism), concentration, vitality, etc.
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Results

Comparison of comprehensive PPS analysis results

As aresult of comprehensively classifying psychophysiological conditions into three
groups (normal/health, healing, and care groups), the normal/health group was 76.6%
before COVID-19 pandemic happened in 2019, but decreased significantly to 39.1%
dramatically after COVID-19 was occurred in 2020, and 41.7% in 2021. In particular,
the proportion of care group increased significantly from 3.8% before the outbreak of
COVID-19 to 20.9% (+17.1%) in 2020 and 27.9% (+24.1%) in 2021. It can be seen that
the psychophysiological conditions of soldiers got seriously worse due to the prolonged
COVID-19 (Fig. 1).
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Fig. 1. Comparison of Comprehensive analysis result

Also, compared to the test results before the COVID-19 outbreak in 2019, in
2020, immediately after the outbreak of COVID-19, ‘Stress’ (+26.6%) and ‘Lethargy/
Depression’ (+18.7%) increased significantly, and in 2021, ‘Pleasure-Displeasure’
(+17.9%) and ‘Lethargy/Depression’ (+7.8%) increased significantly. (Fig. 2).
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Fig. 2. Comparison of Stress, Pleasure-Displeasure, Lethargy/Depression
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Comparison of Brain Fatigue state

Brain fatigue is a comprehensive indicator of the overall brain health of the subject,
and the brain health of soldiers before COVID-19 was very healthy as 0.7 Brain Fatigue
index. However, as COVID-19 banned and controlled the on-duty service activities for
a considerable period of time, the PPS condition significantly was weakened, leading
to decrease in Brain Fatigue index to -1.74 in 2020 and -1.0 in 2021after COVID-19.
When the brain is tired, work efficiency decreases, and the brain function may not work
well and may be impaired, and at the end lead to increase the risk of safety accidents
and suicide (Fig. 3, Table 1).

0.7 Brain Fatigue

Before COVID19 (2019, COVID19 (2020) COVID1S (2021)

-1.00

-1.74

Fig. 3. Change and comparison of Brain Fatigue index for 3 year

Table 1
Differences of Brain Fatigue state by year of examination (2021~2020 year vs. 2019 year)

Standard
Year Numbers Mean Deviation t P
2020 ~ 2021 year (After COVID-19) 1,655 -1.37 1.43
1.86 0.01
2019 year (Before COVID-19) 333 0.7 1.312

Comparison of significant PPS parameters

The positive emotions of PPS, ‘Balance’ and ‘Self-regulation’, and ‘Affective state’,
decreased after the outbreak of COVID-19, and in particular, ‘Balance’ and ‘Affective
state’ decreased significantly in 2021 as shown in Figures 4-1 and 4-2.

From these results, it can be seen that ‘Balance, Self-regulation, Aggression and
Information of PPS’ of the mind deteriorated due to the prolonged COVID-19 (Fig. 4).

Balance was decreased from 69.9 to 58.7 (-11.2), Self-regulation was from 69.1 to
62.4 (-6.7), Aggression was from 38.3 to 41.4 (+3.1) and Information of PPS was from
44.8 t0 39.2 (-5.6).
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Discussion and Conclusion

Before COVID-19, soldiers generally showed a positive and active state of PPS, but
after COVID-19, their PPS state was unpleasant and less motivated, increased Stress,
Lethargy and Depression, and Brain Fatigue got worse. As a result of conducting
surveys and interviews with soldiers, the biggest reason for psychological anxiety
is to be blocked from the outside due to restrictions on meetings and visits. Therefore,
it is necessary to establish a system that regularly checks the psychophysiological
state of soldiers using smart equipment and promotes psychological stability
through interviews and counselling with commanders for soldiers with abnormal
conditions.

In addition, we found out that it was important to prevent stress by taking measures
to activate individual and small-scale physical exercise, and to create conditions for
freely making video calls with family, lovers, and friends so that they could not feel
disconnected from the outside.

Based on the results of this study, it is suggested that the smart measurement system
and management system will be established in the future. Data such as executive
interviews, counseling, new personality tests, relationship type test results, growth
environment, and hospital treatment, which are currently being conducted by the unit
for personal management of soldiers, are needed to accumulate.

1. The biological signal measuring equipment like ‘MAUMLENZ’ is needed to
operate additionally and quantitively data the results of periodic inspections.

2. Artificial Intelligence (AI) analyzes and monitors psychophysiological state
(PPS) change of each soldier.

3. By notifying the commander and counselor of a mentally unstable soldier, based
on the PPS testing results.

It is necessary to establish a “PPS analysis and management system using AI” that
can be pre-emptively managed. For screened soldiers, the customized measures such as
counseling with military life counselors, interviews/encouragement with commanders,
medical treatment with military doctors, and vacations are required depending on
individual PPS.

According to individual resilience, there is a significant difference in stress received
in the same situation, but the research on soldiers’ resilience is still insufficient. This
study did not consider the impact of individual resilience, but compared and analyzed
using data measured before and after COVID-19 pandemic.

Further research is needed on the effects of resilience and analysis of the fear about
apologetic mind and reproach for the unit and comrades of COVID-19 confirmed
patients in the future. In addition, based on the research results, the systematic response
to the emergence of a new virus will stabilize the PPS of soldiers, such as relieving
stress, and preventing non-combat losses to enhance the reliability and confidence
in the military.
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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
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there is an abstract and after 1 interval there are keywords (no more than 5) in italics. The text
of the report in Russian and English is typed single space.

Only papers that correspond to the conference topic are accepted. The texts of the reports
are not edited. The decision to admit the report to participate in the conference is made by the
Organizing Committee. The duration of the report is no more than 20 minutes, speeches — no
more than 5 minutes. Illustrations for the report should be recorded on a USB Flash Drive stick.

Following the conference results, the conference proceedings are published. The conference
proceedings assigned an ISBN, the library code of the UDC. The conference proceedings and
each article are assigned an individual DOI. The conference proceedings are located in the Russian
scientific library eLibrary.

The Organizing Committee takes over the publication of materials and other organizational
expenses for the conference. Travel, accommodation, hotel are at the expense of the participating
party. Invitation cards to the conference are not sent.

We invite you to participate in the conference and make presentations,
reports and publications.

ADDRESSES:

I0SC “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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