International Scientific Journal “Internauka” hitp://www.inter-nauka.com/

Texuiuni Hayku
YJIK 615.847+616.895.4
Hokora Muxaiiiio BanepiitoBnu
CTYJIEHT
HarnionanbHuit TeXHIYHUN YHIBEPCUTET YKpaiHu
«KuiBchbKU MOMTEXHIYHUHN THCTUTYT IMeHI [rops CiKOpChbKOTO»
Tumunk I'puropiit CemeHoBUY
JOKTOp TEXHIYHHUX HayK , podecop,
JIeKaH IpuIago00yiBHOTO PaKyIbTETY
HarionansHuil TEXHIYHUN YHIBEPCUTET YKpaiHU
«KuiBchkuii moniTexHiuHui iHCTUTYT iMeHl [ropst CikopcbKoroy
Tepemenko MuxkoJa @exgoposuy
KaHJIUJAT TEXHIYHUX HaYK,
JOLIEHT Kadeapu BUPOOHUIITBA MTPUIIA/IIB
HanioHnanbHui TEXHIYHUNA YHIBEPCUTET Y KpaiHU
«KuiBchbKUl MOMTEXHIYHUHE THCTUTYT IMeHI [ropss CiKOpchbKOTo»
Bucaoyx Ceprii IlerpoBu4
KaHIUJAT TEXHIYHUX HaYK,
JIOLIEHT Kadepu TEXHOJIOT1 MpuiIago0y1yBaHHS
HarionanbHuit TeXHIYHUN YHIBEPCUTET YKpaiHU
«KuiBchkuii momTexHIYHUM 1HCTUTYT iMeHI1 [rops CikopchKOTroy
Yyxpaes MukoJia Bikroposuu
KaHJIUJAT TEXHIYHUX HAYK, TOKTOP MEIULUHU, TUPEKTOP
HaykoBo-meToanunuii ieHTp «MeaudHi iHHOBAI[iiH1 TEXHOIOT1i»
Hoxora Muxaua BanepseBu4
CTYJIEHT
HanuoHanbHbIN TEXHUYECKUM YHUBEPCUTET Y KPAUHbI
«KueBCcKkUil MONMTEXHUYECKUN MHCTUTYT UMEeHHU Uropsi CUKOpCKOTro»
Teimuuk I'puropuii CemeHOBHY
JIOKTOP TEXHUYECKUX HAYK, Mpodeccop,
JIEKaH MPUOOPOCTPOUTENBHOTO (PaKyIbTeTa
HannonanbHbIM TEXHUYECKUNA YHUBEPCUTET Y KPAWHbI
«KueBckuil noIMTeXHU4YeCKUii UHCTUTYT uMeHu Uropst CUKOpCKOTo»
Tepemenko HukoJait ®egopoBuy
KaHIUJIAT TEXHUYECKUX HaYK,
JOTIEHT Kadeapbl TPOU3BOICTBA TPUOOPOB
HanmoHanbHbIN TEXHUYECKUM YHUBEPCUTET Y KPAUHbI
«KueBCcKkHil NONMTEXHUYECKU MHCTUTYT UMEeHHU Uropsi CUKOpCKOTro»

International Scientific Journal “Internauka’ hitp://www.inter-nauka.com/



International Scientific Journal “Internauka” hitp://www.inter-nauka.com/

Bucnoyx Cepreii IlerpoBuy

KaHIu1aT TCXHUYICCKUX HAYK,

JOLEHT Kadeapbl TEXHOJIOTUN TPUOOPOCTPOCHHUS
HannonanbHbIM TEXHUYECKUN YHUBEPCUTET Y KPAUHBI
«KueBckuil NoIMTEXHUYECKU HHCTUTYT uMeHU Uropst CHKOpCKOTo»
YyxpaeB Hukosait BukropoBuu

KaHIU AT TCXHUYCCKUX HAYK, IOKTOPp MCAHUILIUHLBI, JTUPCKTOP
Hay4yno-meTonnuecknii HEHTp

«MenunuHCcKe NHHOBAIIMOHHbBIE TEXHOJIOTHN

Tsokota M.

Student

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute™

Tymchyk G.

PhD, Professor, Dean of the Faculty of instrument
National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute"
Tereshchenko M.

Ph.D., assistant professor of Production Equipment
National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute™

Woyslouh S.

Ph.D., assistant professor of Instrumentation Technology
National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute"

Chuhrayev M.

Ph.D., MD, Director

Scientific center "Medical innovative technologies”

OCOBJUBOCTI OBPOBKH EJIEKTPOEHIIUPAJIOI' PAPTYHUX
CUTHAJIB JIJIS1 JIATHOCTUKHU TA KOPEKIIII TPUBOXKHO-
JAEITPECUBHHUX PO3JIAAIB Y CTYJAEHTIB

AHoTtanisi: JlocmimKeHO CTaH BUSIBICHHS HEPBOBUX Ta TICUXIYHHUX
po3iamiB y TAaIieHTiB (CTYIEHTIB) MNUIIXOM EKCIpec-aHali3y eJIeKTPUUHUX

CUTHAJIIB KOPU TOJOBHOTO MO3KY. ONMKMCaHO METOAUKY 0OPOOKHU CUTHAIY ILIIXOM
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CHEKTPAJIBHOTO aHam3y. [IpuBeneno pe3yabTaTu JOCIITKEHb
eJleKTpoeHIIe(pasorpaMu roIOBHOIO MO3KY 3 KOHTPOJIEM CHUTHAJIIB alib(a-puTmy,
Horo CHEKTPATHHO-KOPEIAIIIHHAM aHai30M  Ta  TOPIBHAHHIM 3
XapaKTepUCTUKAMU IIUX 3HA4YCHb y 3/JI0pPOBUX MAII€EHTIB Ta IMOSBU 1HIUKATOPIB
NCUXIYHOTO pOo3Jady. 3HATTA MapaMeTpiB eNeKTpOoeHIe(anorpaMu MPOBOIIUCS
OIMOJISIPHUM METOJIOM 3a Jonomoroio komiiekcy KL-720 na penpe3eHTaTuBHIN
Ipymi CTyIOeHTiB. BiampampoBaHa MeToAWKa BHABICHHS CHMIITOMAaTHKU
3aXBOPIOBaHHs Ta TEPANEBTUYHOI JIOKAJBHOI KOPEKIlli 3 KOPETSAIIEI0 10 CTaHIB
NPUTHIYEHOCTI, CTpeCcy Y Jempecii HUIAXOM BIUIMBY CHUTHAJIB po30aiaHcy
BIJIIIOBIIHUX YacCTOT.

KurouoBi ciaoBa:  enexkrpoeHuedanorpadis, TPUBOKHO-IEIPECUBHI

pO3Naau, ICUX1YHI CTaHH, TOJOBHUN MO30K, CIIEKTPAJIbHUIN aHaJIi3.

AHHoOTauus: HccinegoBaHO  COCTOSIHME — BBISIBICHUS ~ HEPBHBIX U
MICUXWYECKUX PACCTPONCTB y MAIUEHTOB (CTYJEHTOB) MyTEM HKCHpECC-aHaIu3a
ANEKTPUYECKUX CHUTHAJIOB KOpBI TOJIOBHOTO Mo3ra. OmnucaHa METOANKa
00paboTKM CcuUTHaja MyTeM CHEKTPalbHOro aHaidu3a. lIpuBeneHbl pe3ylbTaThl
UCCJICIOBAHUM  BJIEKTPOdHIIe(paIOrpaMMbl  TOJIOBHOTO MO3ra € KOHTPOJIEM
CUTHAJIOB  ajb(a-puTMa, HX CHEKTPaJIbHO-KOPPEISIIIMOHHOTO —aHalu3a, |
CpPaBHEHHEM C XapaKTEPUCTUKAMHU ATHUX 3HAYEHUW y 3J0pPOBBIX NAIMEHTOB U
BBISIBJICHUEM HWHJIUKATOPOB MCUXUYECKUX paccTpoiicTBa. CHATHE MapaMeTpoB
AEKTpOIHIEDATIOrpaMMbl  TPOBOAWINCH OHUIOJSPHBIM METOJIOM C TOMOIIBIO
komriekca KIL-720 Ha penpe3eHTaTHBHOW rpymme cryaeHToB. OtpaboTanHa
METO/JIMKA BBISBIICHUS CHUMIITOMAaTUKH 3a00JieBaHUS H  TEPareBTUUECKOU
JIOKAJIbHOW KOPPEKIMHU C KOpPpEsiMed K COCTOSHUSIM TOJIaBIC€HHOCTH, CTpecca
WM JICTIPECCUU TIyTeM BO3JCUCTBUS CUTHAJIOB pa3dallaHca COOTBETCTBYIOIIMX
4acToT.

KarwueBble cioBa: siekTposHuedanorpadus, TPeBOKHO-IEIPECCUBHBIC

PaCCTPOMCTBA, ICUXUYECKHUE COCTOSIHUS, TOJIOBHOM MO3T, CIIEKTPAIBHBIA aHAJIN3.
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Summary: The state detection nervous and mental disorders in patients
(students) by rapid analysis of electrical signals cortex discovered. The method of
signal processing by spectral analysis is discribed. The results of research
electroencephalogram brain signals to control the alpha rhythm, its spectral
correlation analysis and comparison of the characteristics of these values in
healthy patients and appearance of the indicators of mental disorder. Nobility
parameters electroencephalogram performed by using bipolar complex KL-720 to
a representative group of students. The methodical identify symptoms of the
disease and therapeutic correction of the local correlation to the states of
depression, stress or depression by acting imbalance signals corresponding
frequencies.

Key words: electroencephalography, anxiety and depressive disorders,

mental states, brain, spectral analysis.

IMocranoBka mnpobaemu. Peectpailisi €neKTpUYHOI AKTUBHOCTI MO3KY
JTABHO 3aCTOCOBY€THCSI NJIi BUBYEHHSI HEUpPO(I310JIOTTUHUX OCHOB TPUBOKHHUX
ctaHiB. Bke Haiinepiii qociiKeHHs po3iaaiB METOI0M eliekTpoeH edanorpadii
(EET"), mpoBeneni B 40-i poku XX CTONITTS, BUSBHIM HECHOIBAHO BEIHKY
KUIBKICTh @aHOMAJIIM y TAIlI€EHTIB. Y3arajbHEHI1 JIITEpaTypHl JaHl CBiAYaTh, IO
HaBiTh TIPU «PYTHHHOMY» BidyambHOMYy aHaiizi EEI, martonoriuni o3HaKu
BUSBIISIIOTECA Y 20-40% nenpecuBHO-MPUTHIYCHUX MAIIEHTIB Ta MPU OLIHIN 1X
TPUBOXKHUX cTaHax [l]. 3acTocyBaHHS Cy4acHMX METOAIB MaTEMaTUYHOTO
aHami3y 1 00pooku EEI-manux e Oiibiie 301bITy€e q1arHOCTUYHY 3HAYUMICTD
metoay. Tak, 3rigHO JaHUX AMEPHKaHCHKOI HelporcuxiaTpudHoi acoriaiii [2],
Ta HAIIUM JTOCTiKeHHSIM [3] 31 cTyaeHTaMu, MPUAATHICTh JaHUX KiIbKICHOTO
anamizy EEI' nnsa BusiBieHHs aenpeciid, TOOTO iX YyTJIMBICTh 1 cHEHU(pIYHICTD,
ckianarTb 72-93% 1 75-88% BianoBigHo. HaBiTh Oisblle, CBITOBa HEBPOJOTIi

pexomeHyBana MatemaTnuHuii aHani3z EEI' B akocTi J0JaTKOBOTO 1HCTPYMEHTY
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nudepeniianii 1enpecCUBHIX XBOPHUX BiJ 3J0POBUX, ajie, OLIBLIOI MipOI0, 3MIHU
CTOCYIOThCS OJHOTO 13 ocHOBHMX puTMiB EEI" - anbda-purmy [4].

Anbda-put™ sBiIsie 0000 PUTMIYHI KOJMWMBaHHS 3 dacTororo 8-13 I i
cepenuboro amrnitynoro 30-70 MkB, Aki MOXyTh JOCSTaTH aMIUTITYyIHHX
3HaueHb 710 100 MkB, peecTpyroThcsi mepeBakHO B MOTHJIMYHUX OO0JACTIX MPH
3aKpUTUX OYaxX y CTaHl CIIOKIMHOTO HECMaHHS 1 MaKCUMaJbHOMY PO3CIIa0JIeHHI
M's31B. PUTM OJIOKYETBCS CBITJIOBOIO CTUMYJISIIEID, KOHIICHTPAIIEI0 YBaru 1
BUKOHAHHSM DPi3HUX KOTHITHBHHX TecTiB [5]. Tomy anbda-purm EEI" Tpagutiitao
IPUBEPTAE BHUCOKY YBary JOCIHITHUKIB, 3aBJSKH HOTO BHUCOKIA UyTIMBOCTI J0
PI3HOMAHITHUX 30BHIIIHIX BIUIUBIB 1 TOHKUX 3MiH (DYHKI[IOHAJIBHOTO CTaHy KOPH
TOJIOBHOTO MO3KY.

Hocmimxennss  anbda-pumy EEDT  XBopuxX HEpBOBUMH PO3JIaJlaMHu,
TPUBOXKHO-JIEIPECUBHUM CHHIPOMOM, HA MOYATKOBHX €Tamnax, J03BOJIsSI€ BUBUATH
O10JIOTIYHI OCHOBM 3aXBOPIOBAHHS Ta CIpUAE€ HEIONYIIEHHIO MOCHUJIECHHS
3axBOprOBaHHsA[6].

Oco0smmBOi yBaru, B 3B’S3Ky 3 MIABULIEHUM EHEProiHPOpMaliIiHUM Ta
IICUXOJIOTIYHUM HABaHTAXXCHHSIM 3aCIIyTOBYE CTaH ICUXOJOTIYHOTO 30pOB’s
cTyneHTiB. ToMy po3poOka HOBHUX METOJIB 1 MPUHIMITIB J1arHOCTUKHU Ta Teparii
HEPBOBUX Ta MCUXIYHUX PO3Ja/IB Y HUX € OJHIEIO 3 aKTyaJbHUX 3a7a4.

AHaJi3 nomnepeaHix JOCTITKEeHD Ta nmyoOJrikamii. Meton
enexktpoenuedanorpadii, TOOTO BUZHAYEHHSI CyMapHOi €JIeKTPUYHOI aKTUBHOCTI,
II0 BIJBOJAMTBCS 3 TMIOBEPXHI TOJOBH, PO3TJISAaeThess B poOoTi [7] sk
HAWUTIOMIMPEHIUKA 1 aJeKBAaTHUM [JI1 BUBYEHHS HEWPO(QI310JOTIYHUX CTaHy
ncuxiyHoi AismbHOCTl. Ockinbku EEIT BimoOpakae pi3HULIIO MOTEHLIANIB MIXK
JIBOMa TOYKaMH Ha MOBEPXHI TOJOBU, TO AJIs 3'CYyBaHHS aKTUBHOCTI OKpEMHUX
KOPKOBUX 00JilacTell BUKOPHUCTOBYIOTH 1HAU(EPEHTHUN €IeKTPOJ, MOMIIEHUN
HalfuacTiie Ha Moulll Byxa. Ile Tak 3BaHe MOHoOmNOJsipHE BiaBenaeHHs. Pazom 3
UM aHaM3ye€ThCsl PI3HMI TOTEHINATIB MK JBOMa AaKTUBHUMH 30HAMH

(Oimonsipne  BiaBeaeHHs). Hesamexno Bix cnocoOy peectpauii B EED
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BUJIITISIFOTHCS. HACTYITHI TUIMA PUTMIYHUX KOJIMBAaHb: JIeNbTa - pUTM HUKYe 4 [';
tera - put™ 4-8 I'i; ansda - putm 8-13 'y (11e ocHoBHMi putMm EET, nepeaxkHo
BUPaXEHUH y KayJalbHHUX BIJLIaX KOPYU — MOTHIMYHHH 1 TIM'sIHHI); GeTa-puT™M
13-35 I';; ramma-putm — Butie 35 ['.

[li putmMu pi3HATBCA HE TIIBKM 3a CBOIMH YacTOTHHMH, ajne U
(QyHKIIOHANEHUMHM ~ XapaKTepUCTHKAM.  IXHA  aMIiTyda,  Tomorpadis,
CHIBBIJIHOLIEHHSI € BaXJMBOK JIIaTHOCTUYHOIO O3HAKOID U  KpUTEpIEM
(GYHKI[IOHaTBPHOTO CTaHy pi3HUX oO0JacTeld KOpHU TOJOBHOTO MO3KYy — IpHU
peaizaltii MCUuxi9Hoi TisITEHOCTI.

IIpoBenenns enekTpoeHIedanorpapiyHoro JAOCHIDKCHHS Mae BaKIUBE
JIarHOCTUYHE 3HAUEHHA TMpu 0ararbOx INCUXIYHMX 3axBoproBaHHsAX. EEI
BUKOPUCTOBYETHCS B JIarHOCTHUIN TPUBOXKHO-AenpecuBHUX posnanie (TP),
eniJIerncii Ta IHIMX IMCUXIYHIX PO3JIaJliB, JO3BOJISE OLIIHUTH IMTMOMHY KOMATO3HUX
CTaHIB, KOHTPOJIIOBATH PiBEHb CBIJOMOCTI IIpH HapKo3i [8].

Bu3HaveHHsI He BUPilIEHUX PaHillle YACTHH 3arajbHOI npoodJemu. [Ipu
aHamizli  eynekTpoeHiedaniorpaM  ocoONMMBI  TUNM  NPUNAAKIB  HEPIAKO
JI1arHOCTYIOTBCS K IICUXOTEHHI PO3JIaJid, TIKM, TUCKIHE31i, a, BIAMOBIAHO, 1 XBOP1
HE OTpUMYIOTH anekBatHoro JjikyBanHs [9]. Ilpu 3Buuaiiniii EEI’ matomorito
MoxHa BusiBUTU Jjuiie y 50% abo MeHiie mnaiieHTiB. BilCcyTHICTH 3MIH HE
BHUKJIIOUA€ HASBHOCTI BIAXWICHBb Big HOopMH. IligBummtu inpopmaruBHicts EET
10 90% MO’KHa 3a JI0TIOMOTOK0 BUKOHAHHS MOBTOPHUX JOCIIKEHb, TPUBAJIOIL 32
gacoM peectpariii EET" Tomo [10]. 3aBasku cydacHHUM TEXHOJIOTISIM 3'SBHJIACS
MOXKJIMBICTh TMpoBeneHHsT TpuBajioro EEI-MoHITOpUHTY 3 BHUKOpPUCTaHHSAM
BiieomoHiTopunry (video-EEG) Ta amOynaTtopHoro MoHiTopuHry (ambulatory
EEG - AMEETI).

Bineomonitopunr EEI" (BEM) - cunxponHa peectpauis 3anucu EEI 1
B1JICO300pa)KEHHsI  MAIll€EHTa, 10 JO03BOJISLE€  3'ICYyBaTH  CIIIBBIJHOIICHHS
naToJioriuHoi aktuBHOCTI B EEI" 3 kapTHHOIO Hamay mpoTsAToM TPUBAJIOTO Yacy 3

METOI0 YTOYHEHHS MOro MpUpOJM Ta MiJ Yac maToyioriynux mpoueciB [9]. s
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NPOBEJCHHS JOCTIPKEHHSI BHKOPUCTOBYIOThCA IHH(poBI cucreMu BEM 'y
CrHeliaJibHO OO0JaJHaHIA MajiaTi, 0 BKJIIOYA€E CTaIlloHapHUKA ab0 MOOIIBLHOTO
enexTpoeHnnedanorpad.

AmOynatopauit MoHiTopuHr EEI" mpoBoauThCs y THUX BHIAIKaX, IO 1
moHitopuHr EEI', ane ko HeMae HEOOX1THOCTI CIIOCTEPEKEHHS 3a TTOBEIIHKOIO
nargierra [11].

AMEEID nemo mnocrynaetbess BEM B 00cs3i 1iH(DOpMaIiitHOT €MHOCTI
nam'siTi, TPOTe JOCHI/DKEHHS MOKHA TMPOBOAWTH OJHOYACHO 3 I1HIIMMU
METOJJaMU: MOHITOPUHIOM €JIEKTPOKApAIOrpaMHu Ta apTepiaibHOTO THCKY,
Helipomiorpadi€ro, CIIPOMETPIEI0 Ta IHIIUMH JIIATHOCTUYHUMH METOJIaMH.
AMEEI' He BuMarae BHUKOpPUCTaHHS JOpPOrOro YCTaTKyBaHHS, CHEL1aIbHO
OCHAIIIEHUX MaJIaT 1 CreliabHO HAaBYEHOTO MEepCoHaly, sk Ipu BuKoHaHHI BEM
[12].

[pyHTOBHE JOCTIKEHHS (YHKIIOHAIBHOTO CTaHy TOJIOBHOIO MO3KY
noTpedye Oe3mnepepBHOI AlarHOCTHKH. baraTtokananbHOO giarHoCTHKOIO EEI
MO>KHA BUSIBUTH ypa)X€HYy 30HY, Ta BOHA OTPEOY€ MOCTIMHUX YU aMOyIaTOpHUX
JOCIiKeHb. ToMy TIpU BHUSBIIEHOMY MMOBIPHOMY 3aXBOPIOBAaHHI JIOIIHLHOIO €
JIOKai3allisi BAMIPIOBAHHS 3 MIPOBEACHHSIM B MOAAJIBIIOMY OIMOJSIPHOI peecTpairii
EEI' 3 BigokpemsieHHX TO4YOK. [IpyM miATBEpAKEHI XPOHIYHOIO CTaHy XBOPOO
HEOOX1JTHA YaCcTOTHA KOPEJsAIlis PUTMIB BIAMOBIAHMX OO0JacTel 3a BiIOMUMHU
YaCTOTHUMH MMAaTTePrPaMaMH.

dopmyBaHHA WiJieil craTTi. MeToro g1aHoro JoCiiKeHHs Oyia po3pooka
METOJMKH BCTAHOBJICHHS HASBHOCTI TMCUXIYHUX PO3J/AIB IIJISXOM amapaTHOro
anamizy EEI' 3 BumuieHHsSM anb(pa-puTMy Ta BUKOPUCTAHHSIM KOPENSIIHHUX
METO/IIB aHaIi3y 3 TOJIaJIBIIIOI0 TePAITi€lo.

BukJiiag 0CHOBHOro Martepiajty J0CTiAsKeHHS.

Jist BusiBneHHst ocoOmuBocter anbpa-putmy EEIT Ta BcTaHOBJIEHHS
MO>KJIMBHX HEPBOBHUX PO3JIAJIIB JOCHIDKEHA KOHTPOJIbHA rpyma i3 16 3m0poBHX

CTYJEHTIB Il AOOPOBUIBHOIO CIOCTEpEKEeHHs. JliarHocTHKa mpoBojuiacs 3a
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kputepismu MKB-10. EEI' peectpyBanmu B cTaHl CHOKIHHOTO HECHaHHS 3a
JomoMororo anapatHoro komruiekcy KL-720 (TatiBans).

3amuc EEI' 3aiiicHIOBaBCST MOHOMOJSIPHO — BIATOBITHO MIKHAPOIHIN
cuctemi «10%-20%» [13].

Crnextpanbha notyxHicTh (CII) anbda purMmy B motuinnuaux 3oHax (O; Ta
O,) € naiiBumoro, — 190-220 mxBt — B mopiBusiHHI 3 ¢pponTansuumMu (F3, F4),
uentpaibhumu (C3, C4), tim'saumu (P3, P4), nepenuvoBuckosumu (F7, F8),
cpeaneBuckoBumux (T3, T4) Ta 3anabockpoHeBumu (TS5, T6) kopkoBUMHU 30HAMU
(memapauMu mEdpaMu MO3HAYEHI 00JacTi JIBOI MIBKYJI, MAPHUMHU - MPABOTO),
CII sixkux craHoBuTh Big 25 MkBTt 10 70 MxBT [14].

B sixocTi pedepeHTHOro eneKkTpory OyJir BUKOPUCTAaH1 BYILIHI KJIITICH.

YacToTHO-aMILTITYIHI XapaKTePUCTUKU 1 TonorpadiuHi po3MOBCIOKEHHS
putMiB EEI" Bu3Havanu 3a gomomororo crnekrpaibHoro anamizy EEIT metomom
HIBUIKOTO nepeTBopeHHs: Dyp’e 3 ycepelHeHHIM He MeHule, HixK 30 30H mo 2
CEKYH/IH.

Cnekrpanbuuii aHaugi3. /{1 BU3HAYEHHS CTaHIB CHHXpOHI3alli 1
JIECUHXPOH13aIll1 CECHCOMOTOPHUX PUTMIB 3pYyUHO MEPEHTH BiJl YSBICHHS CUTHAY
EET sk ¢yHkiii yacy, 10 moJaHHs CUTHATY B 4acTOTHIN oOsacTi. [lanuii nepexin
3MIMCHIOETHCS IIJISAXOM PO3KJIaJaHHS CUTHAJIYy Ha TapMOHINWHI CKJIaJI0BlI 3a
JIONIOMOT 010 IepeTBOpeHHsT Dyp'e.

s cur"amy X(N), MpencTaBiICHOTO y BHUIJIAAI IOCHIIOBHOCTI BIJIIKIB,
B3SITHUX 3 YAaCTOTOIO UCKpeTH3allii Fs B MoMeHnTH vacy 3 Homepamu N =0,1, ... , N

— 1, nuckpertHe neperBopeHHs Dyp'e Bu3HavaeThes sk [8]:

_2nj

F(k) =¥Nzlx(n)-e v k=0,1,..,N—1, (1)

ne F(k) - xoMIulekcHa aMILTITy/la CHHYCOITaJbHOTO CHUTHAJY 3 YacTOTOIO

F. . : .

k-Af, ne Af = NS — pOo3AiJibHA 3[aTHICTh (KPOK) 3a 4acToTor0; X(N) — BUMIpsHI
3HAQYEeHHS CUTHAJy B MOMEHTH yacy 3 Homepamu N =0,1, ... , N -1,
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BapTto 3a3HaunTH, MO OCKUIBKH CUTHaI X(N) € IIHCHUM, TO aMIUTITYIH
rapMOHIK, CUMETPUYHUX BITHOCHO N/2, Oy1yTh KOMIUIEKCHO CIIPSHKEHUMU, TOOTO

Oy/ie BUKOHYBATHUCS CITIBBITHOILICHHS
N
F(k)=f-(N—k),ke[1;;—1]. 2)
B skocTi Mipu, IO XapakTepusye 3aleKHICTh MOTYXHOCTI CUTHANY BiJ

YaCcTOTH, BHKOPHCTOBYETHhCS CIEKTpajbHA IMUIBHICTE mOTyx)HOCTi P(K), ska

00paxoBYETHCSI HACTYITHOIO (POPMYJIOLO:

|F (k)12
NZ

P(k) = k=01,..,N—1. (3)

. P | . : . :
KoedimienT nopmamizarii oz oOpaHuil BIAMOBIZHO 10 BUMOT PIBHOCTI
CYMAapHOI  CHEKTpPaJbHOI IMIUIBHOCTI MOTYXKHOCTI  CEPEeIHbOKBAAPATHYHIN

amIuTiTy i currany X(n):
SRZg P(k) =~ T3 lx(m)]?. (4)
MaremaTuuna o0OpoOka pe3yabTariB. 3a JaHUMU  JOCIIJKEHb
pO3paxoByBaBCs JIOBIpYMI 1HTEpBaJ 3HAUYCHb alib(Pa-puTMy 370POBUX MAIlIEHTIB,
K 3ajlaya TMpu Majliil KUIBKOCTI CIOCTEPEXEHb, KOJIM 3HAUYCHHS MmapameTpy a
3aMIHSJIOCST HMOro ToukoBolO omiHkowod [15]. Toxmi mns #mosipHocTi =0,99
3HAXOJWTHCS 3HAYCHHS €’
P(la—al <e)=p. (5)
Jlianma3oH TPAKTUYHO MOXKJIMBHX 3HAY€Hb MOMWIKH, 110 BUHUKAE TPH
3aMiHl d Ha &, Oyae e, 3HA4YHI 32 a0COJIIOTHOIO BEJIMYMHOIO MOXHOKH OyayTh
3'SBIIATHCS TUTHKH 3 MaJIOIO HMOBIpHICTIO A =1 — 3
Pl—e<a<a+e) =pL. (6)
JlaHe CITIBBIIHOIIIGHHS O3HAYae, 110 3 WMOBIPHICTIO S HEBIJIOME 3HAYCHHS
napameTpa a moTparvisie B IHTEPBaT:
Ig =(@—¢ad+e). (7)
[Ipuknan rpadika cnexkTpanibHOi HIUIBHOCTI MOTYKHOCTI AJIE OKPEMOTo
kaHany 3anucy EED maBenmeHo Ha MamoHKy 1, ne Ha Bici aOcHHMC € 4acToTa

curdany (I'1r), a Ha Bici OpAMHAT — CHIEKTpaIbHA MOTYXHICTb.
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B sxocti xapaktepHux O3HaK curHamy X (N) B JaHOMY BHIIAAKY
BHUCTYIAIOTh 3HAYCHHS CYMapHOi CIIEKTPaJbHOI IMUIBHOCTI TOTYXHOCTI B
gacToTHUX mianazoHax: 1-4 I'm (Hempra-put™m); 4-8 I'm (Teta-put™m); 8-13Im

(anbda-put™m); 14-35 I'r (GeTa-puTm).

0-} O S R 1 1 | 1
0 25 S 7.9 10 225 1S5 17.9 20 2295 25
Frequency (Hz)

Man. 1. CnekTpanbHa HIUIBHICTh HOTY>KHOCTI alb(a-puTmy

Ta JAOBIpYUH 1HTEpBAI

[Ipu anami3i cHnekrpy i Tpynd MIIJOCHIIHUX CTYJIEHTIB OyIlo
BCTAHOBJICHO JIOBIpYMM 1HTEpBaI B fiana3oHi Bix 9,25 mo 11, 5, 300pakenuii Ha
MaJj.l MyHKTUPHUMU JIHISIMHU.

AHami3 oTpuMaHuX pe3yJbTatiB. [lpy nDoTpamsiHHI  BUMIPSHOI
XapaKTEPUCTHKU CHEKTPAIBHOI MOTYKHOCT1 ainb(da-puTMy B JOBIpUU 1HTEpBAI
IB EEI' migmocmigHOTO BBaXKae€ThCsl 3J0POBUM. B 1HaKmIOMy BHUIAKY
MPOBOAMUTHCA JOAATKOBHM OOpaxXyHOK TMOTPAIUIHHS JOBIPUMX MEX 4 — & Ta
d + € 110 1oBipyOro iHTEpBANY Ig.

Pi3ke 3HmxkeHHs 1HAekcy anbda-putmy (Huxde 10%) abo mnoBHa
BIJICYTHICTh Horo, nominyBanHs miockoro EEI, momiputMmisa amrutitynoro 10 25
MKB, OMiHyBaHHS HU3BKOYACTOTHOTO O€Ta-puTMy cepenHix ammumtyn (20-25
MKB), moOMipHa BHpPa)XEHICTb BHCOKOYACTOTHOI pEryjsipHOi KOMIIOHEHTH,
30UTBIIIEHHST aMIUTITyau anbda putmy moHaa 100 MxB 31 3HWKEHHSM YacTOTH
roro Hwkue 9 I'l 3 mepexo oM HOro B CHEKTP anb(da-moi0HOro TeTa-puTMmy, a

TaK caMO 3 HAasBHICTIO YaCTKOBUX IMpPOsIBIB ab0 chajiaxiB MOBUIBHUX PUTMIB
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HaBITh MPHU oMipHO NopyieHoi peakTuBHOI EEI" posrisinaeTsces, ik mopyIeHHs
CepeaHbOI TAKKOCTI.[16]

OTpumaBII 3MIHM CHEKTPaJbHOI TIUIBHOCTI KOJIMBaHb B Jllala3oHi
(0,5,0,y) — purmiB OIOMOTEHI[iANIB KOPH TOJOBHOI'O MO3KYy METOAOM
KOPEJSIIMHO-EKCTPEMAJILHOTO aHalli3y 3 PO3MOJILIOM CHEKTPaJbHOI HIIJILHOCTI
aHAJIOTIYHNX PUTMIB B MIATBEP/DKEHUX Kiacax (YHKIIIOHATBHOTO CTaHy
naiieHTa, 1 GopMyBaHHs Jii BUKOPHUCTOBYETHCS CUTHAJ, IO JIOPIBHIOE PI3HUIII
CHEKTPaIbHOI MIIBHOCTI YacTOT, OTPUMAHMUX 3 Malll€HTa Ta €TaJOHHUX,YMOBHO
3JI0POBOI JIFOAWHY 1 JaHU CUTHAJ BUKOPUCTOBYETHCS NIt (DOPMYBaHHSI CUTHATY
Jii Ha BIJIMOBIHY YaCTUHY KOPU FOJIOBHOTO MO3KY.

Jis  ctumynsauii  anba pUTMY BHUKOPHCTOBYBAJIACd PEKOMEH]IOBaHA
TepaneBTHYHa yacTota MoAyssamii — 10+0,7 I'u[l17, 18], sxa BXoauTh B Mexi
JOBIpYOro iHtepBany. Ilpu TepaneBTHYHIA CTUMYJSLIT BiAXWJIEHb BIJ HOPMH
3MEHIIWJIOCH BJBIYI.

BucnHoBku Ta npono3umii. TakuM 4WHOM, BUKOHAH1 JOCTIKEHHS aibda-
putmy EEI' 13 3acTOCyBaHHSM CHEKTPaJbHOTO aHali3y I03BOJWIO BUSBHUTH Yy
MIJIOCTITHUX CTYACHTIB YacTKOB1 IICHXOJIOTIYHI BIAXWIJICHHS Ta HE3HAYHI
HEPBOB1 PO3JIaJM OCOOJMBOI MO3aiKM MIKKIPKOBUX B3a€MOIINH B 3ajllKOBO-
ek3aMeHalliiuuit  mepiog. lle go3Bonsie  mudepeHIiioBaHO — OIIHIOBATU
GyHKIIOHATBHY AaKTHUBHICTh PI3HMX KIPKOBUX 30H B TMEPIOJAM CEMECTPOBOIO
HAaBYaHHSA Ta 3aJIKOBO-€K3aMEHAI[IMHUN 4Yac, Ha TIJACTaBl CHEKTPaIbHUX
MOKa3HUKIB ajib(pa-/iana3oHy, M0 MOXKE CIYKUTH JOAATKOBUM KpPUTEPIEM TPH
JI1arHOCTHIII TOYAaTKOBOTO €TaITy-TICUXIYHUX po3jadiB. TeparneBTHIHA CTUMYJIAIIIT
3MEHIIY€E BIAXWICHHS BiJi HOPMH BABIYl. MeTOJ KOpEsLIMHO-EKCTPEMATIbHOTO
aHaI3y JaB MOXKJIUBICTh anmapaTHO BU3HAYUTHU MOYATKOBY HASBHICTH BIIXHJICHb
BiJl HOPMH, a BIAMOBIJHUN CHUTHAJ TEPaNeBTUYHOI JIi HAa BUCKOBY IUISTHKH

I'OJIOBHOI'O MO3KY CTHUMYJIIOBAB IIPOLICCHU BiIIHOBJ'IeHHSI HOpMU .
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