— BFB based on measurement of heart rate variability. Shows how the heart responds
to changes in emotional, mental and physical stress and helps to train the ability to
return to a more relaxed and efficient condition;

- BFB based on measurement of electrical resistance of the skin, which depends on
the level of relaxation of a person, that is, from the psychological States and emotions.

Based on this information people are able to include mechanisms of self-regulation
and to purposefully use wide functional possibilities of organism with the aim of
improving its functions and keeping them normal due to the correction of disturbed
functions activities.
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IHOOPMALIIMHA TEXHOJIOTIA OLIIHIOBAHHSA TA MPOrHO3YBAHHA
NCUXO®IZI0NONYHOro CTAHY AHTAPKTUYHUX 3UMIBHUKIB
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Po3pobka iH(opMaIiiiHuX TEXHOAOTIH HA OCHOBI IPUKAQIHHUX MIPOTPAMHUX CHCTEM
JI03BOASIE IIiIBUIIUTH €(DeKTUBHICTD JAS OITIHIOBAHHS Ta IIPOTHO3YBaHHS IICHX0(i3i0A0-
riyuoro crany (I1dC) oneparopiB eKCTpeMaAbHUX BHUAIB AigabHOCTI (OEB/I).

BukopucroByroun cyyacHi indopmaritiai rexnoaorii gag ouinroBanug [1GC OEB/] pos-
poOAeHO amapaTHO-TIPOrPaMHII KOMIIAEKC, IKHH CKAQIa€ThCs 13 3ac00y — KedharoeHIeda-
Aorpadyy Ta aBTOMATH30BAHOI cUCTeMH IpuiiHaTTs pintersb (CIIP). 3azuayena CIIP 1o3B0-
AsIE MeTUKY-CIIEIiaAiCTy Ha OCHOBI KiABKICHHX IapaMeTpiB oriHtoBatu [1PC omeparopa.

Po3pobka 3a3HA4YEHOr0 anapaTHO-IIPOTPAMHOTO KOMIIAEKCY BHKOHYBaAach 3a IIiI-
TpuMKH HartioHaAbHOTO aHTAPKTHYHOTO HAYKOBOTO IIEHTPY IIPOTATOM 4-X OCTaHHIX aH-
TAPKTUYHUX €KCIIEAUIIH. AHTAPKTHYHI 3UMIBHUKY OyAH IOIIEPeIHBO KAacH(DIKOBaHI 3a
36-ma Tunamu TemnepameHTy (N) Ha OCHOBI KOMITIOTEPHU30BAHUX IICUX0(i310A0TIUHUX
TECTIB, 110 JO3BOAWAO MIABUIIMTH €(DEKTUBHICTH Opraisarii 6a3u JaHUX JAST MMOJAAb-
1roro 360py Ta CTPyKTypu3aiii indopmariii 3a momomoroio Kedaaoenregaaorpady. 30ip
JlaHUX Ha 0CHOBI eaekTpoeHIleasorpadiyaux Ta KedasorpadiyHux JaHUX BiI0yBa€eTh-
cs 13 3aCTOCYBaHHSAM CIIEIlIAABHO PO3POOAEHOI METOAMKH peaAiallii eKCIepiuMeHTaAb-
HUX J0CAIIKEHbB, IKa BKAI0OYA€E B cebe peaai3allio CTpecoBOTo 30y/[3KEHHSI COMATO-CEH-
copuux cucreM oprauiamy OEB/I. 3aBagku OTPHMAaHHM IEPEXiHHUM IpoIlecam
opranisamy OEB/I M0XHA po3paxyBaTH €HEPreTHIHHH KOe(IilliEHT CIIEKTPAABHOI IIiAb-
Hocti motyxkuocTi (CLII) eaekTpoeniiedasrorpamu (Qeeg) Ta KoedirienT Kedaaorpadii
(K,.), fKi XapakKTepu3ylOTh PiBEHb NCHX0(i3i0A0TIYHOI HIATOTOBAEHOCTI OTIEpaTOpa 10
mparii y 30BHINTHIX eKCTpeMarbHUX yMoBax. [lasg peaaisariii edpekTHBHOI mporiefypH oIti-
HIOBAHHS Ta IIPOrHo3yBaHHs auHaMmivHoi 3MiHK [I®C OEB/] cTBOpeHO MaTeMaTHYHY Ta
rpadiyHy Mozeai 3miHu ycepemHenoi murTeBoi mBuakocti CIIII doHOBOro curaasy
(Diff, ) eaekTpoennedasorpamu Ta xoedimienTy Kedanorpadii (K, ) y 1acosiit obaacti
(t). B 3aaexuOCTI Bix gacy (t) nepedyBanus OEB/I B eKCTpeMaAbHHUX YMOBaX, po3podae-
Ha MOJIEAB I03BOASIE peaaizoByBaTH npodeciitauii Binbip OEB/I (mpu t=0), a TaK0K KOH-
TpoAb 3a mporiecom apantaitii OEB/I (mpu t>0), gKi nepe0yBawTh B EKCTPEMAABHUX 30B-
HIIITHIX yMOBAaX, 1110, B CBOIO YePry, JO3BOASIE IIIBUAKO PearyBaTH MeUKY-CIIEIliaAiCTy Ha
3minu [1®C opranismy OEB/I.

IMapamerp CIIP nmast oIiHIOBaHHS PiBHS ICUXIYHOI IMIATOTOBAEHOCTI AT BCIX TICHX0AO-
riyHEX TUNIB TeMmuepaMmeHTy (N) aHTApKTUYHUX 3UMIBHUKIB Ma€ HACTYIIHHH HOpMOBa-
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Hu# gianaszoH: 79,30 %<Qp <84,75 % (mast omepaTopiB HEEKCTPEMAABHUX BU/IB [TiSIABHO-
CTi TapaMeTp CKAaB aiana3oH 56,37 %<Q <69,64 %)

OTpHMaHO HACTYIIHI PO3PAXYHKH napaMCTpm OLIIHIOBAHHS IICHX0(Di3i0A0TIHHOI miATO-
TOBAEHOCTI aHTAPKTUYHHUX 3UMIBHHUKIB fad 31-ro Ta 35-ro Tumy Temmnepamenty (N). Pos-
paxoBauwuii mapamerp Kedasorpadii IAsT aHTAPKTHYHUX 3UMIBHUKIB Ma€ HACTYIIHUH
HOPMOBaHUM fiammasoH: fAad 31-ro Homepy Tumy Temnepamenty 1,13<K, .. <2,53; maa
35-ro Homepy Tumy Temnepamenty 0,48<K, . ..<2,16. PospaxoBanuil mapameTp eA€KTPO-
enreasorpadii gaa aHTAPKTUYHUX 3UMIBHUKIB Ma€ HACTYITHHH HOPMOBAHUH /lialTa3oH:
fas 31-ro Homepy Tuy Temnepamernty 0,7415<Q__ . <0,7521; mag 35-ro HoMepy THILY
temnepamerty 0,8355<Q,, ,,<0,8431.

TakuM YHHOM, Ha OCHOBI1 lHCbopMaI_III/IHI/IX TEXHOAOTIH, CTBOPEHO alapaTHO-IPOrPaM-
HHH KOMIIACKC, SIKHH J03BOASE IIiIBHIITUTH CCbCKTI/IBHlCTB KIABKICHOTO OLIiHIOBAHHS Ta
NIPOTHO3YBaHHS IICUX0(]I3i0A0OTIYHOTO CTAHY OIEPATOPIB €KCTPEMAABHUX BU/IIB [iIAb-
HOCTI.

eeg 31
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INFORMATION TECHNOLOGY FOR ASSESSMENT AND PREDICTION
PSYCHOPHYSIOLOGICAL STATE OF THE ANTARCTIC WINTERING
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Development of information technology based on software systems can increase effi-
ciency for evaluating and predicting psychophysiological state (PPS) of extreme activities
operators’ (EAO).

Using modern information technology to evaluate PPS EAO developed a hardware-
software complex, which consists of device — kephaloencephalograph and automated
decision-making systems (DMS). DMS enables to medic specialist evaluate PPS of
operator that based on quantitative parameters.

Development of the mentioned hardware-software complex executed with the support
of National Antarctic Scientific Center for 4 last Antarctic expeditions. Antarctic winterers
were previously classified in 36-th temperament types (N) based on psychophysiological
computerized tests, thus increase the efficiency of the database for further data collection
and structuring information through kephaloencephalograph. Data collection based on
electroencephalographic and kephalographic data is using a specially developed method
of implementation of experimental researches, which includes the implementation of
stress somatic-sensory stimulation of the EAO body. Due to a transition process of EAO
body can calculate the power coefficient of power spectral density (PSD)
electroencephalogram (Q., ) and coefficient of kephalohraph (Ko characterizing the
level of psychophysmloglcal operator preparedness to work 1n extreme external
conditions. To implement effective procedures for assessment and prediction of dynamic
change PPS EAO created mathematical models and graphical changes averaged
instantaneous velocity of PSD background signal (Diff, ) of electroencephalogram and
kephalohraph coeficient (K_) in the time domain (t). Depending on the time (t) being
EAO in extreme environment, the model allows to implement recruiting of EAO (t=0), as
well as control over the process of EAO adaptation (t> 0), who are in extreme external
environment, in turn, can provide quickly respond of medical-specialist to changes of
PPS EAO.
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