234

state of human metabolism under such conditions can be useful for improving the
system of medical support for underwater activity in the Antarctic conditions.

The goal is to determine the influence of human underwater activity in the Antarctic
conditions on the state of metabolism and the transport of oxygen in the organism
according to biochemical blood indices.

The research was carried out with the participation of three male divers during the
diving in the region of the Antarctic station “Academik Vernadsky”. During January
(Antarctic summer) it was carried out the series of submarine dives to a depth of 20
meters with water temperature —-1.5 °C. Biochemical blood counts were recorded using
the Reflotron before and after diving.

It is shown that immersion of divers in Antarctic conditions can be accompanied by
certain reactions of the blood biochemical composition. At the initial stages of the
underwater dives, changes in hemoglobin levels in the blood and metabolic markers did
not have regular trends. However, after repeated underwater work, the divers™ blood had
signs of uric acid growth, a decrease in the content of glucose, hemoglobin and
potassium. Such changes indicate an increase the load on the protein and carbohydrate
link of metabolism, which requires the use of adequate correction in the system of
medical support for Antarctic underwater diving.
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SIkicTh (paxoBoi AiIABHOCTI AIOVHU B €KCTPEMAABHUX YMOBaX IIPSIMO 3aA€XKHUTH Bif|
eekTUBHOI peaaisallii afanTamifHuX pe3epBiB OpraHiaMmy i, 0COGAMBO, BiJ 34ATHOCTI
TICHXOAOTIYHHUX Ta ICHX0(I3i0A0TIYHUX (DYHKIIIH NPOTHCTOATH BIIAUBY HAA3BHYAMHOI
cuan (pakTOpIB cepefoBHINA. Taka CHTyallis JUKTYE HEOOXiTHICTh 3aCTOCYyBaHHS eek-
TUBHHUX METO/(IB ICHX0(i3i0A0TIiYHOr0 BiIOOPY, OIiHIOBAHHS (DYHKIIIOHAABHUX PE3epPBiB
opranisMy, BU3HA4YeHHs KPHUTEPiiB MEJUYHOIO IIPOTHO3Yy Ta HeobXimHocTi peabiaitarfii.
YucAeHHI IAXOAW [0 YAOCKOHAACHHS METO/IB OIIHIOBAHHS 3MiH IICHX0(Di310A0TIIHOTO
crarycy ([I®C) opranizMy omepaTopiB €eKCTPEMaABHUX BU/IB [IISIABHOCTI, B TOMY YHCAl 1
QHTAPKTUYHUX 3MMIBHHKIB, IIe He 3a0e3leduAu Horo OBHOLIHHOI HagifHoCTi. ToMmy
MeTa po0OTH I0AsiTara ¥ MaTeMaTHYHOMY BH3HAUEHHI ITOKA3HHUKIB HAMOiABIIOI Bapia-
0eABHOCTI XapakTepHUCTHK eaekTpoeHIleasorpamu (EET) 3MMIBHUKIB BHACAIIOK TpHBa-
A0 afamrrartii 10 yMoB AHTaPKTHKH Ta CTBOPEHHI 6231 JaHUX i IPOTPAMHOr0 iIHCTPyMEH-
Tapilo CEAEKTHBHOTO aHAAI3Y TOPIBHIOBAABHUX ITap BEAUYHH. Y POOOTi BEKOPHCTOBYBAAUCH
pesyabTatu EET o0cTexeHHs 56-TH aHTAPKTHYHUX 3UMIBHHUKIB, 1110 OYAH YYaCHUKaAMU
OCTaHHIX IT’ITH YKPAIHCHKUX aHTAPKTUIHUX €KCIeANIIii. [JOCAIKEHHS BHKOHYBAAUCH Y
BHUXITHOMY CTaHi, 10 BIAIPaBKH Ha CTaHII0 «AKafeMiK BepHaacbkuiiy, 1 4epe3 pik micast
KOKHOI eKcreuIlii. ByB BUKOPHCTaHU IIpOrpaMHUL MPOAYKT 00pOOKH eAreKTpoeHIeda-
AOTPaM JIAS @HAAIZY 3MiH IICHXO0(i310A0TIYHOTO CTaHy aHTAPKTUYHUX 3UMIBHUKIB. AHAAI3
EET peanizoBano B mporpamMHoMy cepemoBuiii MatLab. AHaai3 KoxKHOI eaeKTpoeHieda-
AOTPaAMU PEAAI30BYBABCS 3a HACTYITHUM aATOPUTMOM: — 3a Xapakrepuctukamu EET miag-
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XOM 3aCTOCYBaHHSI METOAY IIBHAKOTO IepeTBopeHHT Pyp’e BuaireHO aMmaiTyau o-, f3-,
6-, y- Ta O- PUTMIB; — BU/IIACHI TApaMETPH PUTMIB OYAU yCepeHEH] 10 KOXKHOMY KaHaAy
eaekTpoeHItepasorpadii; — peaai3oBaHO MOPIBHSIHHS yCEPEIHEHUX NAHUX II0 KOXKHIM
€KCIeIUITil 3a JOIIOMOT0I0 KiABKICHUX ITapaMeTpiB; — Ha OCHOBI OTPHMAHHUX Pe3yALTATIB
peanizoBaHO KapTyBaHHS eAeKTpoeHIehasorpaM KOKHOTO 3UMIBHUKA. AHaAi3 pe3yAbTa-
TiB JIOCAI/PKEHBb II0KA3aB HAdBHICTH 3HIKEHHS aMIAITYAM S-pUTMY Ta IiIBHUINEHHS a-,
b- puUTMIB, IIJ0 Ma€ ME€BHE BIHOIIEHHS 0 3MIiH IICUXO0(I310A0TIYHOTO CTAHY aHTAPKTHUY-
HHUX 3UMIBHUKIB. TaKuM YUHOM, Ha 0a3i CTBOPEHOT0 IPOTPAMHO-MAaTEMATHYHOTO 1HCTPY-
MEHTapII0 IPHUINABHOI 00poOKH Ta aHaAizy AaHux EET aHTapKTUYHUX 3UMIBHHUKIB 3’9B-
ASIETBCST MOIKAUBICTH TIOTAMOAeHOTO orliHIOBaHHA [IPC - 4yTAMBHX ITOKA3HUKIB, II0
BIIKpHUBAE IIEPCIIEKTHBHU YI0CKOHAACHHS IIPOTHO3YBAHHSI IIIAIXOM OI[iHIOBAHHS CTYIIEHIO
3MiH BUXigHUX apameTpiB EET y IOpIBHAHHI 3 JAHUMH, 1110 PEECTPYIOTHCS IIiCAS TPHBA-
Aol agamrarii 10 €KCTpeMaAbHHX YMOB AHTApPKTHKH. Y IIOJAABINIH poboTi, HA OCHOBI
CTBOPEHOTO IIPOTPAMHOTO IIPOAYKTY MAQHYETHCSI PO3PO0KA CHCTEMU IPUHHATTS PIllleHb
110710 IpoecifiHOro Big0OPY OIepaTopiB, MIAABHICTH SKHX IIOB’d3aHA 3 HEOOXITHICTIO
nepebyBaHHA B €KCTPEMAABHUX YMOBaX.

612,821 UDC: 910.4 (292.3): 615.478 (043.2)
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The quality of professional human activities in extreme conditions depends on the
effective implementation of adaptive reserves of the body and especially on the ability of
psychological and psychophysiological features to resist the impact of extraordinary
power of environmental factors. This situation dictates the need for effective methods of
psychophysiological selection, evaluation of functional organism reserves, determina-
tion of health criteria prognosis and necessity of rehabilitation. Numerous approaches
to improving methods for assessing changes in psychophysiological status (PPS) by op-
erators of extreme activities, including Antarctic winterers, has not provided full securi-
ty. Therefore, the aim of the work was the mathematical definition of parameters great-
est variability characteristics of electroencephalogram (EEG) winterers due to prolonged
adaptation to the Antarctic and the creation of databases and software tools for selective
comparative analysis of pairs of values.

We used EEG examination results of 56 Antarctic winterers, who participated last five
Ukrainian Antarctic expeditions. The researches carried out in the initial state, before
departure to the station “Akademik Vernadsky”, and a year after each expedition.

Was used electroencephalograms processing software to analyze changes in psycho-
physiological state of Antarctic winterers . Analysis of EEG implemented in software
MatLab. The analysis of each electroencephalogram implemented by the following algo-
rithm: - the characteristics of EEG by applying the method of Fast Fourier’s transforma-
tion allocated amplitudes: a-, -, 6-, y- and 6- rhythms; — selected of rhythms were aver-
aged for each channel electroencephalography; — realized average data comparison for
each expedition with quantitative parameters; — on the basis of the results realized map-
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