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PLANNING METHODOLOGY OF EXPERIMENTAL RESEARCHERS
OF PSYCHOPHYSIOLOGICAL STATE OF THE BRAIN

3anponorosarno memoouxy peanizayii excnepuMenmanbhix eleKmpoeryeQanocpapiunux 0oCnioNce b 201081020 MO3-
KY, SKQ Q036015€ OMPUMAMU PE3VILIMAMU 6UMIDIOBAHb, U0 MONCYNb OYMU GUKOPUCAHT O NIOBUULEHHS OOCOBIPHOCT
OYIHIOBAHHA NCUXOPIZION02IUHO20 CINARY BIOONIE6 2011061020 MO3KY. PospoGreny memoouxy excnepumenmansio peanizoeano
na 6a3i xagedpu Gloxibepremuii ma aepoKoCMiunoT MeOUyUHI.

Kniouogi cnosa: enexmpoenyepanozpaia, ncuxogpizionozis, EEI, memoouxa.

Ipeonosceno Memoouxy peanuzayuu MeKmpoIMyYePaLoepapuueckix uccied08aniti 20J1061H020 MO324, KOMOPAs NO360-
Jigem nonydums pesyiobimnainot uwepeﬂuﬁ, umo moeym ObiMb UCTIONLI0BANDL OIS NOBHIULEH S Oocmoeepﬂocmu OYeHUBAHUA
ncuxogbuwonozuueczmzo COCTNOSAHUSA OMOEN08 201061020 MO324. ﬂaHHy}O Memoduky IKCNEPUMERMATIBHO Peaii3064HO Ha
6asze Kageopor GUOKUOEPHEMUKI U AIPOKOCMULECKOT MEOULUHbL.

Kniouesnie cnosa: snexmposnyepanozpapus, ncuxousuonoeus, I3, memoouxa.

Proposed methodology of electroencephalography cortex research, allows get measurements results that could be useful
for increase evaluation quality of psychophysiology neurohumoral and cortex condition. This methodology experimentally
conducted in the Biocybernetic and aerospace medicine department.

Key words: electroencephalography, psychophysiology, EEG, method.

HocranoBka npo6aemu. CyuacHa MEANIIMHA OPIEHTOBAHA HA BIPOBAKEHHs HE1HBA3UB-
HUX 3aCO01B 11arHOCTUKH 3aXBOPIOBAHHS OpraHiB JIOAUHU. EnextpoeHuedanorpad — onuH 13
3aco01B HE1HBa3MBHUX JIOCII IPKEHD BIAIIIB KOpHU rosioBHOro Mo3ky (KI'M) monunn. Pesynb-
TaTU EeKCIUTyaTalii MOBOMATh, IO eJeKTpoeHedanorpadu B OCHOBHOMY 3a0€3MeYyIOTh
OTPUMAaHHS SKICHUX XapakTepUCTUK ncuxodizionoriunoro crany Biaautie KI'M. Le cnipuun-
HEHO TeBHUMU OOMEKEHHSMH Ha XapaKTePUCTUKH O1OCHUTHAIY, a came: Mi3epHI 3HauYeHHS
ammutityau (U), gacrotu (f) Ta narentHocti currainy (7). Kpim toro, nuHamika 0iocHrHaiB
enekrpoernedanorpada xapakTepU3yeThCsl IK CTOXaCTHYHUH TPOIIEC.

BusHaveHHst 00’ €KTMBHUX KUIBKICHHX XapaKTePHCTUK O10CHTHATY HaJae MOXKIMBICTD Jliar-
HOCTYBATH Ta MPOrHO3yBaTH rncuxodizionoriynnii crad (I1PC) opranizmy moanan. s otpu-
MaHHS1 00’ €KTUBHHX KUJIbKICHUX XapakTepuctuk OiocurHany KI'M crutaHOBaHO Ta peasi3oBaHo
METOAWKY JOCIHIIKEeHHS TICUX0(i1310JI0TYHOTO CTAHY KOPU TOJIOBHOTO MO3KY JIFOJTUHH.

AHAJI3 0CTaHHIX AOCTiMKeHb i myOJikaniii. EQekTuBHICTP BUKOPUCTaHHS KiJIbKICHHUX
XapaKTEePUCTUK O1OCUTHATY JJIs 11arHOCTHKHU KOPH T'OJIOBHOI'O MO3KY IOKa3YIOTh TOCII PKEH-
Hs Takux aBTopiB. A. I'. TloBopuHChKuii [1] 3a3Hauae, 1m0 3MiHA MapamMeTpiB eeKTpoeHeda-
JIOrpaMH XapakTepu3ye MOTOYHUHA CTaH 370POB’ sl BHYTPIIIHIX OPTraHiB OpraHi3My JIIOJUHH, &
TaKOK KopHu rojioBHOro Mo3ky. . Cieep [2] 3a3Havae, MO Py CTUMYJISILIT JTFOAUHH CBITIIOM Y
nepiiid gasl OTPUMAHUX CHTHAJIB MEPEXiTHUX MPOLECIB MOXKe BiAOYBATHCS MMOHIKEHHS aM-

174






Ne1(71),2014 BICHUK YEPHITI'IBCBKOI'O JEP2KABHOI'O TEXHOJIOTTYHOI'O VHIBEPCUTETY

VISNYK OF CHERNIHIV STATE TECHNOLOGICAL UNIVERSITY

®opmysanHs Oiocurnanis KI'M, siki BUMIPIOIOTBCS 32 JOMOMOIOK eNleKTpoeHuedaIor-
pada, MaroTe eBHI OCOONMBOCTI, SIKi HEOOX1THO BPaxXOBYBATH i Yac peasizalii excrepume-
HTAJIbHOT'O JIOCJIPKEHHs.. MO30K € CKJIQIHOI 6-ITapOBOI0 CTPYKTYPOIO, sIKa YIPABIIsE Opra-
HAMH JIFOAMHHU 32 JOTTIOMOTOK0 1H(pOPMAaTUBHO HACHYEHUX OlOCHTHaB. BHYyTpilIHI npomapku
MO3Ky, a came JiMOi4Ha CHCTeéMa, 32 JOIOMOTrOK 1HTEPOLENTUBHHUX LUIAXIB IHTEIPYIOTh Y
co0i iH(popmanito nmpo pobOTy opraHizMy Ha piBHI (i310M0Tii 1 MCUXIKH OmepaTropa Ta BilO-
OpaxaroTh mro iHpopmanito B Oiocuraanax KI'M oneparopa. Tomy oO6pobnennst 6iocurHanis
KI'M nae MOXXJIMBICTD BUALIUTH JlarHOCTHYHY iHGopMaTuBHY ckianoBy [1PC oneparopa.

Bignimn KI'M xapakTepusyroTbCsl IEBHUMH CHTHAJaMU Ol1OpPHTMIB, sIKI YMOBHO IMO3Haua-
I0ThCS, 5K O, B; 7; 0; K; W; ©; 0. Jns curHanie 610puTMIB IPUTAMaHHI TaKi XapaKTepUCTUKH [8]:

— cepenns aMmuTyAa, Upun=(0 + 500)MkB;
edekTHBHA 4acTOTA, foum=(0 +~ 100)['1y;

— YaCTOTHUH CEKTP pUTMY (HANIPUKJIA, s -puUTMY fo=(8 + 13)['1);

dbaza putMy @por=(0+360)°;

JATEHTHICTb PUTMY Tou=(0+200)Mc;

30HAJIbHA AKTHUBHICTb (HANPHKJIAZ, 0-aKTHBHICTB 30CepepkeHa B noTminaHIf actuai KI'M);
CTyNiHb MOAYJIALIT (TOBTOPIOBAHICTh PUTMY B OITHOMY KaHaJI eJIeKTpoeHIe(asorpamm),
AMILTITY/{HA 1 4aCTOTHA acUMETPIst (MOPIBHAHHSA Uiy T foury 3 p13HUMH Bifmiaamu KI'M).

Jns peanizauii KJIHIYHEX JOCIKeHb [ 1] HEoOXiqHO MPUALTUTH OCOOJHBY yBary IMiaro-
TOBLIl ONepaTopa A0 EKCIIEPUMEHTY.

ITepen mowyaTkoM peanizalii eKCIEPUMEHTATBHUX OOCIIIKeHb (POPMYETHCS KapTKa Ore-
paropa, sika po3/iJIeHa Ha Bl MiATPYITH:

— naHi, mo 30MUparThCs OMHOPA30BO (MICTATH y CO01: comiaibHI Ta AaHTPOIIOMETPUYHI J1a-
Hi, TIOTOYHI 3aXBOPIOBAHHSI, THUIT TEMIIEPAMEHTY OTIepaTopa);

— naHi, mo 30MparoThCs Mepe KOKHUM JOCIIDKEHHSIM (PO3MIiJIeHI Ha TPHU MyHKTH: HaHl
eKCIIEpUMEHTY, TOTOUHUH CTaH OnepaTopa, NOTO4YHI (PaKTOPU 30BHIIIHBOTO CEPETOBHUINA).

HacTymHuii eran METOANKH MOJATAE Y TICUXOJOTIYHOMY JOCIIIKEH], sIKe MPOBOIUTHCS 32
tectamu [9; 10]:

— TecT Aif3eHKa — TOCIIIKEHHSI ICUXOTHITY OIIEepaTopa,;

— tect ToMcbkoro onuryBaiibHIKa pruriaHocTi (TOP) — nocnimkeHHs mapaMeTpiB puriaHOCTi,

— tect «CaMonouyTTs, akTUBHICTh, HacTpiit» (CAH) — mociimKeHHs MOTOYHOTO MCHUXO-
(1310JIOTIYHOTO CTaHy OrepaTopa.

KinpkicHI mapaMeTpu NCHXOJIOTIYHUX TECTIB MICIs OOpaxyHKIB JO3BOJSIIOTH OTPUMATH
IHTerpaNbHUHI NOKA3HUK PiBHS IICUXOJIOTTYHOI podnpuaaTHOCTL O

IIpu exciepuMeHTATIBHUX JOCIIKEHHSIX HEOOX1AHO BpaxOBYBaTH 1OOOBY aKTHUBHICTb Opra-
HI3My oneparopa. 1IpoBiBIIN 1H)KEHEpHHUHA aHaNi3, BUSBICHO, IO ONTUMAJIBHUAM MEPIOOM IS
peaizarii ekcriepuMeHTiB € 12-13 ronuHa AHs (1Bl TOAMHU MICII CHIJAHKY Ta FOAMHA 110 001]71y).

BinnosinHO 10 anropuTMy, Ha TPETHOMY eTarii HeoOX1AHO BU3HAYMTH HEOOXI1JHI 1 1ocTa-
THI YMOBH peai3alii eKClepUMEHTAIbHUX TOCHIIKeHb, [IpuMiimeHHs st peaisamii J0c¢Ti-
IKeHHsI Mae OyTH B Hajie)kHOMY TexHidyHOMYy ctaHi [1; 11]. [lepen peanizamiero ToCiqKeHHS
OIepaTopy MOSICHIOIOTH CYyTh €KCIIEPUMEHTY, BKa3ylOTh Ha HOro HEMIKIAINBICTh Ta Oe300imic-
HICTh, BHKJIQAAIOTh 3arajJbHUN MOPSAOK MPOLEAYpPH 1 BKa3YIOTh ii NMPUOSU3HY TPHUBAIICTH
[10]. Hamepenoani OOCIIIKEHHST MPUITUHSIOTh JaBaTH MEAMYHI TperapartH, siki O MOTJIN BU-
KJIUKATH 3MiHU Y TICUXOJIOTIYHOMY CTaHi oreparopa.

[TonoskeHHs1 omeparopa i 4ac eKCIEPUMEHTY IMOBUHHO OyJU HaIiBJIEKaud B 3pY4YHOMY
Kpicii, M’ 5131 po3cnabiieHi, ToJIoBa CIIOYMBAE HA CIIELiajbHOMY IiAroniBHUKY. HeoOXinHICTh
po3cnalieHHs, KpiM 3a0e3MeYeHHs] MAaKCUMAJIBHOTO CIIOKOK ONepaTropa, BU3HAYAETHCS THM,
IO Harpyra M’ si3iB, 0COOJIMBO TOJIOBH 1 LIHUi, CYIPOBOMKYETHCS MOSIBOIO apTe(aKTiB €IEeKT-
pomiorpadii B 3anuc enexkTpoeHedhaIorpaMu.
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Y mpoueci 3armucy EEI" HeoOxinro BpaxoBysatH apredaktu. Ilin apredakramu po3yMieThes
BIUTMB BHYTPILIHIX 1 30BHILIHIX YAHHHUKIB, sIKI BHACTIAOK CBOEI Aii cTBOproroTh 3MiHy EEIT cur-
HaJly, TIEPETBOPIOIOYN CHTHAN y HemiarHocTHYHUH. [lis apredakTiB MoB’s3aHa 3 (13100 YHUMH
Ta (PI3MIHUMU PUUMHAMH, HAMPUKIIA, PyX OIEpaTopa Ta AaTYHKIB HA HbOMY, TIOPYLIEHHS IPO-
LeIypH pea3anii eKCrepruMeHTy (HanpuKiIaz, HeAOCTaTHE O0e3KUPEHHS IIKIPU TOJIOBH Orepa-
TOpA), CUTHAJIH TIPOMHCJIOBOI 4aCTOTH fip=50 'Ly, cuH(a3HI CUrHANM B MPOBITHUKAX.

ITix wac peectpawii EEI cnig npuainnTi 0oco0nMBYy yBary yCTaHOBIIL Ta SIKOCTI 3’ €THAHHS
enekTponiB. [Ipu po3ramryBaHHI €IEKTPOIIB HAa TOJIOBI Y CXeMi IMOBUHHI OyTH IpeACTaBJICHI
BCl OCHOBHI BIAJIIJI KOHBEKCHUAIBHOI TIOBEPXHI MO3KY: JIOOOBI, IEHTPAJIbHI, TiM sHI, TOTHIIH-
YHI, IePeIHi, 3a/1H1, CKPOHEBl. EnekTpoan MOBHUHHI pO3TAIIOBYBATHCS CUMETPUYHO IIOAO Ce-
PEAMHHOI CariTajabHOI JiHIl TOJOBH.

KinbkicTh enexTpomiB, sika pekoMeHaoBaHa st gociikerns EEL, cTaHOBUTH He MeEHIIe
neaHaausTy [1]. 3amuc BUMIPIOBaHHS MOTEHIIAIB 3 KOXKHOTO €JIEKTPOAa 31 HCHIOETHCS BiJI-
MOBITHO /10 HYJIBOBOTO MOTEHLiany pedepeHTa, SIKUi 3HAXOOUThCS Ha MO4YI Byxa, abo Ha
KiHYMKY Hoca. I1i 4ac BCbOro eKcriepuMeHTy noTpiOHO KOHTPOIIOBATH PYXH OIEpaTopa, 1M-
NeNaHC AaTYHKIB, 3a3€MJICHHS MPIIIAAY, MiATPUMYBATH HAJIEXKHE PO3TAIIYBAHHS JAaTUYHKIB HA
roJIOBI Ta 3a0e3mevyBaT YMOBY 13011111 OrepaTopa Bi/i 30BHIIIHIX CTUMYJIB.

Ha derBepTOoMy eTami peani3yeTbCsl peeCTpallisi CUTHANIB O1OMOTEHINANIB § IBOX PEXKU-
Max: (POHOBOMY Ta TUHAMIYHOMY.

®oHoBUI 3amuc po3paxopaHuii Ha BuMiptoBaHHsS EED y criokifiHOMy cTaHi omeparopa.
ITin yac Takoro 3amucy MarOTh JOMIHYBaTH alibda- 1 Oeta-puTMm. Y 310pOBOTO Oneparopa He
MOBUHHO BUHUKATH 3HAYHMX CIUleckiB Ha BumiptoBaHiii EEI" Ta marepnis. [lin nmatepHamu
PO3YMIIOTBECS] CHTHAJIM MATOJIOTIYHOI aKTHBHOCTI, SIKI XapaKTepU3yIOTh sIBHI MOPYLIEHHS MPO-
neciB pynkuionyBanas KI'M. HaBenemo kimacudikamito Takux CHUTHANIB, SIKI 3a3BUYAl IPO-
SBIIIIOTBCS B PE3YJIbTATI il TECTOBHX CTUMYJIB [8; 12]:

— cmaiik (cm) — CUTHaMN, L0 Mae rocTpy GopMmy Ta JaTeHTHHH nepion Tep=(15-+70)mc.
Mozxe nocaratu ammmtyau Uy,=1000 MxB;

— roctpa XBUJIA (TX) — CUTHAJI, SIKHI1 Ma€ JIAaTeHTHUH riepion Oinbime 7rx=70MKc. Takuii cur-
HaJI CXOKHMI HA CUTHAJI CIIalKY, ajie BIAPI3HIAETHCS OLIBII MTOJIOTUM CIIaI0M T1i CJIs BAHUKHEHHS,

— CHaiK-xBUJA (CIIX) — CUTHAJI, KM BUHHUKAE Yepe3 KOMIUIEKCHY [0 TOBIJIBHOI XBUJI
Ta crafika 1 XapaKkTepHU3YEThCsS BUCOKOK aMIUTITYAOK Ta CTEPeOTHNHICTIO. YacTora curHany
Jem= (2,5 +6)'1, naTenTHuUit nepioxn Tenx= (200+500) mc;

— TrocTpa XBWIA-MOBUIbHA XBUJS (rx-nx). Lleil curHanm momiOHME 1O CHUTHANMY Craiik-
XBWJIL, IPOTE MAE MiABUILEHY JATEHTHICTh T YaCTOTY CUTHANY frxmx=(0,7 +7) I'1;

— mepiogorpamu (mep) — YacoBl BIAPI3KM CUTHAMIB PI3HOI JIATEHTHOCTI (Oinblie
Tuep=100MC) 31 CTAliOHAPHOK aKkTHBHICTIO. Hampukiaa, HU3BKOAMIUIITYIHA aKTHBHICTH Ha
¢oHi peryisipHOro anbha-puTMy;

— PO3psiA — CUTHAJ, KM BUHUKAE NPU eNMUICNITHYHUX Npunanakax. [Ipuknanom e piskuii
OMHOYHUI CMAMK 3 NEPEXOIOM HOr0 B TETA-XBUJIIO,

— TepioANYHI KOMIUIEKCH. BHCOKOAMIUTITYIHI CHajlaxd aKTUBHOCTI, IO BiJPI3HSIFOTHCS
3a MOP(OJIOTIEr0 Y PI3HUX OMEPATOPIB, MPOTE XAPAKTEPUIYIOTHCS TOCTIHHICTIO (hOpM.

Kpim ekcriepuMeHTanpHIX HociikeHb GoHosoro 3amucy EEIT, 3acTOCOBYIOTBCS METOH,
SKI TPYHTYIOTBCSI HA TOMY, IO OPTaHi3M JIFOAMHHU IiIa0Th IIEBHOMY 30yUKEHHIO, B PE3YJIb-
TaTi YOr0 OTPUMYIOTBCS MEPEXiaHi mpouecu curHaiis 6ioputmis KI'M.

JluHaMmika TepexigHUX MpPOLECiB B eekTpoeHedanorpadii xapakrepusyerbes 010eneKT-
PUYHUMH KOJMBAHHAMU CUCTEMHOT'O HOPMOBAHOTI'O XapaKTepy Y BUIIIAAL XBHJI a00 CYKyITHO-
CTl XBWJIb, 110 BUHUKAIOTH SIK BIATIOBIAb Y HEPBOBUX CTPYKTYpax Ha MOAPA3HUKH, SIKI YMOBHO
MOYKHA KJIaCH(PIKyBaTH TAKHM CIIOCOOOM:

— CEHCOpHI CTUMYJIH,;
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TERMODIELEKTRYK EFFECT IN LIQUID CRYSTALS

Buxonano 0ocnioncenns memMnepamypHux 3a1eichocmeti mepmMooielekmpuinux cmpymie 6 obnacmi Gpaszoeoeo nepexo-
Oy PIOKUTE KPUCMAL-MEEPOUT KDUCAL KA NPUKTAOL 080X MUNIE PIOKUX KPUCIMALIE: XONeCMEPUNHO20- XOLeCmepUneLapeo-
Hama ma HeMamuunoeo- 4-n-eenmunoxci-4'-yianodigening. Bemanoeneno, wo mepmodienekmpuunuii cmpym uepes 3pasox
PIOKO20 KPUCMATY NOYURAE PI3KO 3DOCMAMU IO 4AC KPUCMANIZaYIL. 3anpononoeano Mexanizm 6URUKHERHS MepMOOieneKin-
puuroeo cmpymy. Ananiz memnepamyprux 3a1exCHOCell mepMOOieNeKMPUtHUX CINPYMI8 0038014€ 3pOOUMU 8UCHOBOK, U0
PI3KE 3MIKU eNeKmponposionocmi ¢ obnacmi (az08020 nepexody piokuii KpUucman-meepouil KpUucman noe a3ani 3 mepmooi-
ENeKMPULHUMU CIPYMAMU.

Kniouogi cnoea: xonecmepuunui, Hemamuukuti pioxi KpUCMAay, mepmooieNexmpuiii cmpymu.

Heeneoosanvt memnepamyphuie 3a6UCUMOCHIIL MEPMOOUINEKMPULECKUX TNOKOE 6 0BNACIU (ha306020 nepexo0a HCUOKUI
Kpucmani-meepovlli KDUCMANL Ha npuMepe O8YX MUN08 HCUOKUX KPUCIIALL08: XONeCNePULecK020- XONeKCmepuinenapeona-
ma u nemamuueckozo- 4-i-zenmunokcu-4'-yuanobugenuna. Yemanoeneno, 4mo mepmooumMekmpuieckusi mox wepes oopa-
3el HUOKO20 KDUCANLG HAUURAEM Pe3KO 603pacmans npu kpucmannusayuy. Ipeonoyxcen mexanusm 803HUKHOBEHUS mep-
MOOUIEKMPULECKOR0 MOKA. AHANU3Z MEMNePAMYPHBIX 3a6UCUMOCITEl MEPMOOUNEKMPULECKUX MOKOE NO38ONLEM COeNaMb
661600, UMO pe3Kiue USMEHEHUS NEKMPONpO0sOOHOCHIL 6 0BIACTU (PA306020 Nepexooa HUOKUT KPUCANN-MEepOblil KpU-
CIMANTL CEA3AHDL C TNEPMOOUNEKMPULECKUMU MOKAMU.

Knwoueenie cnosa: xonecmepuueckuti, HeMamuueckuti #euoxue KpUCmaiivl, MepMooueKmpuieckue moxi.

The investigation of the temperature dependence termodielektryk currents in the phase transition liquid crystal- solid crys-
tal by the two types of liquid crystals: cholesteric - holesterylpelarhonata and nematic 4- n- heptyloksi -41- cyanobiphenyl. Es-
tablished, that termodielektryc current begins to increase sharply during crystallization. Proposed explanation of the mechanism
of termodielektrychnoho current. Analysis of temperature dependences termodielektrik currents suggests that abrupt changes in
electrical conductivity in the phase transition liquid crystal-solid crystals associated with termodielektrik currents.

Key words: cholesteric, nematic liquid crystals, termodiyelektryk currents, termodielektricheskimi.

HocranoBka npobaemu. TepmopienekTpuuHid edekT Oe3nocepenHbo MoB A3aHuil 3 ¢a-
30BUMH NIEPETBOPEHHSAMH B pedoBrHi. CyTh HOr0 Mossirae B TOMy, IO i1 4aC YTBOPEHHSI TBEp-
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