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Ha cvocooniwmiti denv memoo enexkmpoenyepanocpadii € o0Hum 3 npogioHUM
MEMOOOM KNIHIYHO20 00CHIONHCEHHS (PYHKYIOHANbHO20 CMAH)Y 2071061020 MO3KY. IIpome,
CMAHOBIEHHA 1T IK MemOOY HEMONCIUBO OVI0 OU 6e3 MaKuX MemoOUUHUX NPULLOMIB, K
BUMIDIOBAHHS KIILKOCMI  eleKmpuky, sxka 0o3eonuna [{oodya-Petivony Hazaexcou
NPURUHUMU ~ CHOPU  HABKOJIO e8pUcmuyHoi meopii 6ioenekmpoeenesa I anveani.
CmeopenHss ma YOOCKOHANIEHHS 2a/lb8AHOMEmMPI8 00360JUN0  NEPULOBIOKPUBAYAM
enekmpuyHoi akmusrnocmi mosky (Kemowny, [lawninescoxomy, Ilpasouu-Hemupcokomy,
bepeepy) spooumu nepwi 3anucu ma 3acnysamu neputy kiacugixayiro (bepeep) pummis
EET". Po3sumok komn tomepHoi mexHiku ma memooié KOMn 1omepHoi 00poOKu npu3eeio
00 Oypxaueo2o pozsumxy memooy EEIL. I[Ipome, cbo2o0ui icuyroui nioxoou y EEI" e
NPUHOCAMb OAXNCAHUX Pe3VIbmamie ma He 00360JA10Mb GUKPUMU THMUMHI MeXaHiZMu
eenepayii EEI. Moowcnuso, cmeopeHnusi HOBUX nidxo0i6 ma MemoOUdHUX NpUtiomis
0036015Mb NOOOJAMY Yro nPooaemy ma susasumu odxcepena 2enepayii pummie EET.

Kniouosi cnosa: enexmpoenyeganoepagis, 00CniodcenHs 20108HO020 MO3KY,
Helipoghizionoeis, enekmpozenes, Yonmep, bepeep.

Ha choroguimHiii AeHp MeTona enekTpoeHiedanorpadii € omaHuM 3
MPOBITHUM METOJOM KJIIHIYHOTO JOCHIDKCHHS (PYHKIIOHAJIIBHOTO CTaHY
rojioBHOro Mo3Ky. IIpoTe, craHOBIICHHS ii SK METOXy Ta PO3YMIHHS OCHOB
HEMOXKJIMBO Oyi0 O6u 6e3 6araThb0X HAyKOBUX HAJ0aHb Ta T€HIiB BUCHUX PI3HUX
yaciB. CTBOpeHHS Ta  YJOCKOHAJICHHS  TallbBAHOMETPIB  JO3BOJIMIIO
NEPIIOBIIKpUBAaYaM €JIEKTpUYHOI akTUBHOCTI MO3KY (Ketony, JlaHlieBcbkoMy,
[TpaBauu-Hemupcbkomy, beprepy) 3poOUTH Nepiill 3aMCH Ta 3aCHYBAaTH HEPIIy
knacudikamito (beprep) putmiB EEI. Po3BuTOK KOMIT'IOTEpHOI TEXHIKH Ta
METO/[IB KOMIT IOTEPHOI OOpPOOKH MPHU3BENO 0 OYPXJIMBOTO PO3BUTKY METOMIY
EEI'. Ilpore, choromui icHyroui miaxoau y EEI' He mnpunocsaTh OaxaHux
pe3yibTaTiB Ta HE J03BOJISAIOTH BUKPUTH IHTUMHI MexaHi3mMu renepauii EET.
MO>XJIMBO, CTBOPEHHSI HOBUX MIJXOJIB Ta METOAMYHHUX MPUUOMIB JO3BOJISTH
MO0JIaTy IO MPOOJIeMy Ta BUSABUTH Jpkepesia renepaiii putmis EET.

Butoku esexkrpoeHuedasiorpagii Ta paHHi eTanmd  PO3BUTKY
einekTpoennedanorpamu.  CraHoBneHHss  enekTtpoeHnedanorpadii sk
KJIIHIYHOTO METOJy OIIIHKH (DYHKI[IOHAJILHOTO CTaHy T'OJIOBHOTO MO3KY Ba)KKO
pO3IIIAIaThd OKPEMO BiJl HAyKOBOTO TMPOTPecy BIIUIOMY Ta PO3BUTKY
eeKTpod1310JI0T1i BUaCHOCTI.
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Bakko BUIIIUTH OKpEeMY MO0, sIKa MPU3BEa 10 JYMKHU PO PEECTPAIliIO
enektpuuHoi aktuBHocTi. llle y 1743 pomi Xpuctianom ABrycrom ["ayzeHom
Oyja BHUCIIOBJIEHA JyMKa, 1[0 HEPBOBAa CWJa JOPIBHIOE eNeKTpUuHIi. Tiei xk
TyMKHU Oy ¥ fioro mociigoBHuku — ne-CoBaxk, des Hais, Laghi. Ane 1io qymky
npuiiMaroTh He Bl HaykoBLi — ['amiap 1 @onTana (mpamoBaiu y 18 cTomiTTi)
HaMaraJiucsl CHPOCTYBaTH TaKe 3pIBHSAHHSA, Xo0dYa JIOMYCKajdd ICHYBaHHS
TBapuHHOro Jlyxa y HepBax [1, 2, 4. 10].

[loBepHeHHsIM Yy (I310JI0TIUHY HAayKy TBapUHHA €JEKTPUKA 3aBJASUYE
nocmigam Jlyimxi TaneBani [10]. Y 1790 pomui, mpoBoasiuM JOCHIAX y CBOiM
naboparopii pazoMm 3 apyxkuHoro Jlroriero ['anpBaHi Haj npemapaToM *kad’ suaux
Jan, BIH 3BEpHYB YyBary, IO IMpU JOTOPKAaHHI JO JANOK METaJeBUMHU
IHCTPYMEHTAMH y TOM Yac, KOJH Ha eNeKTpodOpHii MaIInHi 3’ SIBISETHCS 1CKpa,
JIATIKA CKOPOUYYIOThCSA. X04a Ha TOM MOMEHT BxkKe OyJ10 BiJloMa JIisl eeKTPUIHOTO
CTpyMy Ha M’si3d, (aKkT CKOpOYEHHS JIAllOK Ha BIJICTaHI BiJ KOHIYKTOpa
eNeKTpodOPHOI MAITMHHU, TY’KE CXBHIIFOBAB JOCIHITHUKA. 3 IOro Yacy [ aibpBaHi
MOYMHAE TPOBOAUTH JOCHIAM HAJ CKOPOYEHHSM M’SI31B y PI3HUX YyMOBax.
PesynpTatrom #oro poOOTHM cTa€ BIAKPUTTA SBHUILA CKOPOYEHHS M’si3a 0Oe3
3aCTOCYBaHHS METAJIEBUX IMPOBIJHUKIB, TAKUM YUHOM II€ JIOBOAWJIO iICHYBaHHS
TBAPUHHOI €JIEKTPUKHU.

[Ipaktnuno 1o cepenuHn XIX CTOMITTA BHUBYEHHS MO3KY HOCHIIO
aHATOMIYHMI XapaKTep, a BACHOBOK PO JIeAK1 HOTo (PYHKI[IT pOOUBCS yMOTJISAHO
CIIOCTEPIralouu 3a IeIKUMHU XBopoOamu. Mo30K He po3TiisigaBcs cyOocTpaToM Jis
ncuxo¢i310J10r1YHUX (QYHKITIH 1 CBIIOMOCTI B3araii.

VY 40-x pokax XIX cromitra HiMenpkuil diziomor Emine ['enpux ioOya-
PeiimMoH, mochipKyoun A0 €IeKTPUYHOTO CTPYMY Ha HEPBH, OCTATOYHO JIOBIB
ICHyBaHHA TBapuHHOI enekTpuku. CBoim Tpynom «llomepenuiii ouepk
JOCIIKEHHSI O TaK 3BAaHUX EJEKTPUYHUX SBUINAX Y >KUBUX OpraHizMax»»
(1843 p.) BiH mOKJIAaB TOYATOK cydacHid enekTpodizionorii. [roOya-Peitmon
HaMaraBCsl yCi SIBHINA Y KMBUX OpPTraHi3Max MOSICHUTHU 3 TOYKHU 30py (Pi3uku Ta
ximii. BiH 3anpornoHyBaB MOJEKYJSIPHY TEOPi0 BUHUKHEHHS NOTEHIIAIIB Yy
HEPBOBIIl CUCTEMI Ta BUSHAUYUB «CTPYM CHOKOIO» [9].

[lin yac Ppanxo-Ilpyccekoi BiiHM ABOM odilepaM OPYyCChbKOi apmii,
Mputuy ta Litoury, y 1870 poui npuilnuia g1yMKa MOApPa3HIOBATH OTOJICHHIMA
MO30K BOUTHUX COJIJIAT €IEKTPUYHUM CTpyMOM. BHaAcCHIIOK CBOiX OCIHi/IiB BOHH
MOMITUJIA, IO TPH TOAPAa3HEHHI JEIKUX JAUITHOK O14HOT YaCTMHH MO3KY
BUHHUKAIOTh PYXU Ha MPOTUJICKHOMY 6ot Tis1a [10].

[lepmoBinkprBaueM (¢akTy TeHepalii eJeKTPUYHOTO CTPyMy CaMUM
TOJIOBHUM MO3KOM BIJKpUB aHTIiMCchKui nikap Pudapa Keton y 1874-1876 pp.
Bin Bmepie 3acBilUMB PI3HMINO MOTEHIIANIB MK JBOMAa TOYKaMH Ha MIKIpi
TOJIOBM KpOJIA Ta MaBMU. 3a JIOMOMOTOI0 KaIlUIIpHOTO TajbBaHOMETPY BiH
IPOBO/IMB CIIOCTEPEKEHHS 3a €JICKTPUYHOIO AKTHUBHICTIO OTOJIEHOTO MO3KY Yy
pI3HHUX TBApUWH MiJ 9ac CEHCOPHUX BIUIMBIB Ta NOBUTLHUX pyXiB. KeToHOM OYyI10
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MOKa3aHO, M0 €JIEKTPUYHA AaKTUBHICTh TOJOBHOTO MO3KY 3aJIeKUTh BiJ
HeHpo(di31070TIYHUX TPOIIECIB, MO0 MPOTIKAIOTh y HbOMY (PiBHS 0aabOpOCTI,
HAasIBHOCTI CEHCOPHUX CTHUMYJIB, IHTEHCUBHOCTI KpoBomnoctadaHHs). IIpo cBoi
BinkpuTTss Keton nomoBiB y 1875 p. Ha 3aciganHi bpuTaHcbkoi MeaM4HOL
acoriarii [ 1-6].

Hezanexuno Big P. Kerona xapkiBcekuil Buenuit JlanuneBcbkuit B.A. y
1875 p. Tex 3a JONOMOrOK KamUIIPHOTO TallbBAHOMETPY 3apeecTpyBaB
O10MOTEHITIaIu OTOJICHOTO TOJIOBHOT'O MO3KY COOaK.

Hocmimkenns Puuapna Ketona npogoxkus depobep.

VY 1882 p. pociiicekuii BueHuit CeuenoB [.M. mocmigkyBaB €IEKTPUUHY
aKTUBHICTh JOBraCTOrO MO3KY >ka0u. BiH 1OBiB, 110 MpH BiAICHH] TOBracTOrO
MO3KY BiJ] BUIIIEPO3TAIIOBAHUX BiILTIB TOJJOBHOTO MO3KY CIIOHTaHHI KOJIMBAaHHS
1JICUITIOBAIOTHCS, a MPHU MOJPa3HEHH] nepruepuyHux HEPBIB MOCIAOIIOIOTHCS
JI0 TIOBHOTO iX mpurHiueHHs [10].

[Hmmit pocivicbkuit Buenuii BBenencbkuit M.€. y 1884 p. y cBoiit po0OoTi
«/ocmixeHHs HaJl HEPBOBUMH LIEHTPAMU» 3aCTOCYBaB TeJNE()OHIYHUN METO]
JUTsl BUBUCHHSI €JICKTPUYHOT aKTUBHOCTI HEPBOBUX IIEHTPiB. BiH mpociyxoByBas
y Tene(oH aKTUBHICTh JOBracTOr0 MO3KY >KaOH 1 KOPU BEJMKUX MiBKYJb KPOJIs
Ta COOAKW MUISIXOM BBEACHHS JBOX EJIEKTPOMAIB y MO30K TBapuHH. EnexTpudHi
KOJIMBAHHS MPEACTABISUIA COO0I0 POKOTH a00 ITyMH IO 3BYKOBOMY XapakTepy.
Takum unnoMm, Beeaencekuit H.E. minTBepaus cioctepexenns Ceuenona .M. ta
MO0Ka3aB, 110 CIIOHTaHHA aKTUBHICTh XapaKTEpHa 1 JIJIs1 KOPHU BEJIIUKUX MiBKYIb.

Y 1889 p. 3’saBusiocs cnoctepexeHHss Bepuro b.®. Hax eaeKTpUYHOIO
aKTUBHICTIO CIIMHHOTO Ta TOJOBHOrO MO3Ky. Y 1890 p. bex A. BuBYarouu
CJIEKTPUYHY aKTUBHICTH OTOJIEHOT0 MO3KYy KpOJIB Ta co0aK JOBiB, IO
OlomOTeHIia Tl KOPH TOJIOBHOTO MO3KY HE CINBIAJAIOTh 13 JUXAIBHOK Ta
CEPIIEBOIO MisUIbHICTIO. BiH TakoXk Mokas3as, 1110 MPU OCBITICHHI OKa TBAPUHU Y
KOpl TMOTWJIWYHOI JUISHKA MPOTHUJIEKHOI MIBKYJl 3 ABJSIIOTBCS  3MIHH
CJICKTPUYHOTO HAIpPYXKECHHS, I YaCTUHA KOPH CTAa€ EJIEKTPOHETAaTHBHOKO TIO
BITHOIICHHIO JI0 1HIIUX JUISHOK KOPH.

VY 1898 p. JlapionoB B.E. HamaraBcs 3a JOMOMOTOIO CIIOCTEPEKEHb 3MIHU
CJIICKTPUYHOT aKTUBHOCTI KOPY TOJIOBHOTO MO3KY JOBECTH iICHYBaHHS TaK 3BaHUX
TOHOBHMX LIEHTPIB CIAYXY (110 peyi, iX ICHYBaHHSI HE IOBEJEHO JI0C1).

VY cBoiit po6oTi «CTpymHu i y KOp1 MIBKYJIb TOJOBHOT'O MO3KY I1]] BIUTMBAMHU
nepudepuunnx nojapasHeHb» Tpupyc C.A. y 1900 p. HaBiB AaHl MEBHUX 3MiH
O10MOTEHITiaiB TOJOBHOTO MO3KY IIiJl JIIEI0 30pOBUX IMOJpa3HEeHb. Brepie BiH
BCTAHOBUB 3aJICKHICTh PIBHS €JEKTPUYHOI AKTHUBHOCTI T'OJIOBHOTO MO3KY Bij
CTYTEHs HapKo3y, MPUTHIYEHHS 11 IPHU TIIMOOKOMY HApKO31 Ta MIACUICHHS TPH
cnabkomy [1, 4.9, 10]

AJie He BCl BUEHI TOTO Yacy npu3Haiu GakT reHepariii MO3KOM CIIOHTAHHOT
aKTUBHOCTI TosoBHOTO MO3Ky. Tak, Uupwe C.I. y 1904 p. y cBoiii mpaii
«EnexTpopyXxoBi BIACTUBOCTI MO3KY Ta CEpIls» MiJIaB CyMHIBY yci poOOTH, 110
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JIOBOJIATH 1CHYBAHHS €JICKTPUYHOI aKTUBHOCTI MO3Ky. BiH Haromomrye, 110
MOTEHI[IAIM, M0 PEECTPYIOThCS BiJl KOPU TOJOBHOTO MO3KYy, TOB’si3aHi 3
aptedaxTaMu 1] 9ac MONTKOIKEHHS] MO3KY Ta pyXaMH KPOBI 1O CyAHHAM.

VY Bignosiae YnpweBy C., y 1912 p. Kaydman [1.FO. mpoBoauTs psia perensHO
CIUTAHOBAaHUX EKCIIEPUMEHTIB Ha OTOJCHOMY MO3Ky cobak. Lli excrmepumeHTH
JIOBEJIM, 1110 €JIEKTPUYHA aKTUBHICTh TOJIOBHOI'O MO3KY € HACJIJKOM JisSIbHOCTI
HEpBOBUX IMEHTpiB. OKpiM TOro, HHUM JIOBEJEHA MOXKJIUBICTh peEECTpallii
€JIEKTPUYHOI aKTUBHOCT1 MO3KY Kpi3b LIKiIpHI TOKpuBH [10].

M.O. bepumreitn (1912 p.) npurnyctuB, 10 HECTUMYJbOBaHI HEPBOBI
KJIITUHU € TaJbBaHIYHUMH €JIeMEHTaMH 3 MOTEHIIAJIOM CIIOKOI0, TOOTO MaroTh
PI3HUIIIO TOTEHITIAIB MK 30BHIIIHBOIO Ta BHYTPIIIHHOK MOBEPXHSMH KJIITHH.
Bin mpunyctus, 1o pi3HUI MOTEHIIATIB CTBOPIOETHCS PI3HOIO KOHIICHTPAIIIEIO
HOHIB ycepeIrHl Ta 30BHI KIITUHHU. 3TiAHO Ii€l TiMOoTe3U, HEPBOBUHN IMITYJIBC €
MOTEHIIIAJIOM i1, ITiJT Yac SKOTO CIIOCTEPIraEThCs MepeMillleHHS HOHIB.

VY 1912-1913 poui B.B. [IpaBanu-HemuHchkuii onmyOmikyBaB poOoTy, y ki
JIOBIB MOXJIMBICTh PEECTpallii eIeKTPUYHOT aKTUBHOCTI MO3KY 3 IIOBEPXHI I'OJIOBH,
TOOTO Kpi3b HEYIIKOPKEHUI CKaJbIl, KICTKA Yepera Ta MO3KOB1 000J0OHKH. [lum
BIH OCTaTOYHO JIOBIB, [0 €JIEKTPUYHA AKTUBHICTh MO3KY HE € apTe(aKTOM IIiJ 4ac
NOLIKOKEHHA MO3KY. [IpaBnny-HemMuHCbKUI TPOBOAMB peECTPALIitO MOTEHIIATIB
yepe3 HEYIIKOHPKEHUH CKajbll Ta 3 OroJIEHOTO MO3KY COOakd 3a JOHNOMOIORO
MaJIOIHEPLIMHOTO CTPYHHOTO TaJlbBAHOMETPY, SIKMM HE MaB miAcuioBaya. Bin
MIOMITHB, 1110 MOTEHIIIaJTU MO3KY MOXHA PO3/IIJIUTH Ha JIBA BUJIN: «TIOBLIHHI XBUJI1»
(3 wacrotoro 0,5 — 10 I') Ta «IIBUIKI XBUJI» MEPIIOTO MOPSIKY (3 4acToToro 10 —
15 T'm) ta ppyroro nopsiaky (3 gactororo 20 — 30 I'r). Okpim Toro, IlpaBauy-
Hemuncpkuii crioctepiraB (eHOMEH 3aMIIeHHsI «MOBLIHHOI» aKTUBHOCTI Ha
«BHAKY»  Tpu  ctuMmyismii. Hum  OyB  3ampomnoHoBaHMA — TEpMiH
«eneKTpolepedporpamay, sIKui, HaKaib, He TpUKUBCS [1].

OCHOBOTIONIO)KHAKOM ~ KJIIHIYHOTO  MeToja  enekTpoeHnedamorpadii
BBa)KalOTh aBCTpiiickkoro Jikaps ['anca beprepa. ¥V 20-x pp. BiH poOuB cripobu
peecTpalli eJeKTPUYHOI aKTHUBHOCTI TOJIOBHOTO MO3KY JIOJIMHM: HAKIEIB J0
TOJIOBH JOOPOBOJIBIIB METAJIEBl TUIACTUHU, MiJ €JJHAB iX JO0 rajilbBAaHOMETPY Ta
no0aynB Ha IIKaJll KOJIMBAHHA Yy JEKIJIbKAa TUCAYHUX BoibTa. Jljis poOOTH BiH
CKOHCTPYIOBaB BIIACHUU TPHUCTPid — «MamuHa beprepa». Bona mpencrasisina
c00010 0JTHO-KaHAJILHUN PEECTPATOP CIEKTPHUUHOI aKTUBHOCTI TOJIOBHOTO MO3KY,
SKUN CKIaAaBcs 3 rajibBaHoMmeTpa EnenbMmana (HOCHUTh YyTIMBHI Ha TOW dYac
npuiian) Ta ocuuiorpada, sKui MaB J13epKaiblie Ta CTpiuKy poronanepy. 3amuc
MPOBOJIMB ACHCTEHT, SKWW TOTIM MNposBIsIB ¢oTomamip. Takuit mpuctpiid
JI03BOJISIB TIPOBOJIUTH PEECTPAIIIIO 3 IBOX TOUYOK T'OJIOBH — JI0OOBA Ta MOTUIUYHA
JTIJISHKA — 3a JOTIOMOTOI0 CIIOYaTKy CpiOHOT MPOBOJIOKH, IO BBOJMIIACS ITiJ
CKaJIbIl, TOTIM cpiOHOI (ponbru, 1o Hakiagantacs Ha ckanbi. [li3Hime beprep
MOKpAIIMB CBO1 3aIlMCH 3a JIOTIOMOT 00 JIAMITOBOTO TijicuitoBaya [4, 10].
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6 gunus 1924 p. T'.beprep  nmoOuBcs  CTIAKOrO  3amucy
enekTpoeHnedanorpamu moauau. CBOT pe3ynbTaTH BIH OIMYyOJIIKyBaB Ha
JeKUIbKa pOKiB Mmi3Hime —y 1929 p. beprep npoBoauB JOCIIIKEHHS €IEKTPUIHOT
aKTUBHOCTI Yy CTaHl CIHOKOIO, PO3YMOBOI'O HAaBaHTaXXEHHS, HAPKO31, PI3HUX
MICUXOJIOTIYHUX HAaBaHTAXCHHSIX. Pe3ynbTaTd CBOIX OCHIKEHb BiH BHUKJIAB Y
crarti «IIpo enuedanorpamy mogunu» (1929 p.). V crarti beprep omnucas
CEMIOTHUKY €JICKTPUYHOI AaKTHUBHOCTI, 3ampomnoHyBaB aOpesiatypy «EEIY,
BUOKPEMUB JIBa BUIW aKTHBHOCTI — pUTM 3 4actoToro 10 I'm, skuii BiH Ha3BaB
anb(a-put™, puT™ 3 yactotoro Buie 10 I['u, sskuil BiH Ha3BaB OeTa-pUTM.

beprep naB xapakTepucTHKy anbda-puTMy: BHHUKAE TPHU 3aILTIOMICHUX
o4ax, Iij] yac BIAKPUBAHHS OYel Ta CCHCOMOTOPHOI CTUMYJIAIIIT BiH 3aMIIIY€ETHCS
oera-aktuBHICTIO. OKpiM Toro, beprep BiIMITHB 3MIHU PUTMIB €JIEKTPUYHOI
aKTUBHOCTI B 3QJIEKHOCTI BiJl ()YHKIIIOHAJTFHOTO CTaHy TOJIOBHOTO MO3KY — MiJI
yac CHY, 3arajJibHOro Hapko3y, asecte3li. Takox, € BIAMIHHOCTI MiX
€JICKTPUYHOIO AKTUBHICTIO TOJIOBHOTO MO3KY 3/I0pOBOI JIFOJIMHU Ta XBOPOi Ha
eMUIETCIIO.

Haxans, nmorsinum ['.beprepa nmyxe BOpoxke 3yCTpUId HOTo KOJETH.
HesznamuicTs y cBOiX morisaax mnpusBena g0 Toro, mo y 1938 p. beprepa
BIJIIPAaBUJIM Y BIACTaBKY 3 MOCTa KEpPIBHUKA KIIHIKA ICHUXIATPli MEIUYHOTO
dakyneTeTy MeHchKoro yHiBepcHTeTy, SIKy BiH odomioBaB Ginbire 20 poOKiB.
[Ticns BincTaBku beprep BnaB y cuiibHy Aenpecito 1 1 nunus 1941 p. nokiHuuB
KUTTSI CAMOTYOCTBOM.

Henonikom beprepa Oymnu ioro HeocTaTHI 3HAHHS 3 TEXHIKU Ta (PiI3UIHUX
OCHOB CBOr0 MeTo/ia. BiH He 3Mir JOCTaTHBO MOSICHUTH SBUINA, IO CIIOCTEPITraB.
He 3Mir 1 BIOCKOHAJIUTH MEXaHI3MIB ISl peecTpallii eIeKTPUIHOT aKTUBHOCTI, a
32 OCHOBY METOJTy B3SIB €JIEKTpOKapiorpadiuHy TEXHIKY.

PeaGinmityBatu mnornsau [.beprepa 3mornmu Enrap [yrnmac Enpian Ta
Anb0ept Ilpeckort Merthtoc, siki y 1934 p. Ha 300pax Di310J0TIYHOTO
TOBAapUCTBA MPOJIEMOHCTPYBAJIHU 3B’ SI30K «pUTMy beprepa» (Tak HazuBanu anbda-
puUTM) 3 O10€TEKTPUYHOIO AKTUBHICTIO TOJIOBHOTO MO3KY. 3 I[I€I0 METOI) BOHHU
BUKOPHUCTAIN YOPHWIBHOMUIIYIIIM ociuiorpad, M0 CHOPOCTHIIO 3aIuC
enexktpoeHnedanorpamu. Humu Oyso BCTaHOBJIEHO, 10 aibda-putM (PpUTM 3
yacToToro 10 K0JI/c) BUHUKAE HE 110 BChOMY CKaJIbIly, IK BBakaB beprep, a TUIbKU
y 30poBiii acomiatuBHiM 30HI. Ha ngymky Egpiana: «HopmanbHa
eJieKTpoeHleanorpaMa BUSBIAETHCS PO3YAPOBYIOYM MOCTIHHOIO». (OCHOBHI
nocimimxeHHss Enpiana Ta MeTTbloca CTOCYBalMCA aKTHBHOCTI OKPEMHUX
HelpoHiB. BoHU 3ampononyBaiy rinoresy, 3riHO SKOi MOXOIKEHHS MOBUIBHUX
CJICKTPUYHUX KOJMBAaHb MOXHA TOSICHUTH CyMaIli€t0 MOHO(A3HHX IMIKOBUX
noTeHIiamiB TpuBaaicTio Bijx 10 mo 100 Mc, 1110 BUHUKAIOTh y COMi a00 JICHIPUTI
HelpoHa. 3riHo iX Teopli KOKHUN IMITYyJIbCHUN PO3psij MOOJUMHOKOTO HEWpOHA
BUKJINKA€ HA TOBEPXHI KOPH HEBEIMKE MOHO(DA3HE BIIXWICHHS IOTEHITIAMA.
OpHouacHe BUHUKHEHHSI T4 YaCTKOBE MEPEKPUTTS Y Yaci 0araThbox MOTEHITIATIB
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y KIPKOBUX HEWPOHAX TNPHUBOJIUTH JO 3HAYHOTO CYMapHOTO KOJWBAaHHSI
MOTEHITIaJIa, SIKE MOYKHA 3apeecTpyBatH [4].

Po3ksiT enexkrpoennedanorpadii. Y cepenuni 30-x pp. beprepa BiaBigas
Vinesam ['peit Yonrep Ta mnosnailomuBca 3 ioro «EEI-mamumnoro». Ha
3amoBiieHHa Yonrepa K. Jlykac, A. Merrstoc Ta E. Enpian cTBOpunm OuibIn
nockoHanuid mpuctpid gt 3anucy EEIT — mnoryxHuii Ha TOH dac
OararokaHajdbHUN enekTpoeHiedanorpad. Yonarep € OJHUM 13 3aCHOBHUKIB
merona EEI, sxomHa kiatouoBa mojiisi y pO3BUTKY eliekTpoeHledanorpadii He
Bi10yocs 6e3 Moro yyacti. Yourep ctaB TUM, XTo BuBIB MeTol EEI" Ha HOBHMiA
madenb po3BUTKy [10].

Y 1936 p. Yourep AOCHiKyBaB XBOPUX Ha MYyXJHWHY MO3KY Ta OIIMCaB
MOBUIBbHI XBWJII 3 4yacToToro 1-6 I'l, ski Ha3BaB aenbTa-XBWIl. JlociipKyroun
CJIEKTPUYHY AaKTUBHICTh MiJ 4Yac CHY, BIH IOMITUB TaKy caMy TOBUIbHY
aKTUBHICTb, aJie sika He OyJia MoB’s3aHa 3 MaTOJOTIYHUM CTaHOM.

Y 1943 p. Yourep mpoBOAMB peTENIbHE JOCTIIKEHHS BIUTMBIB PUTMIYHOI
dboTocTUMYIIAIIT Ta 3’SICYyBaB, IO BOHA MOYKE TIPOBOKYBATH CTIUICITUIHUHN HaMal
HaBITh Yy 0C10, 110 HE Maju B aHAMHE31 ENUICNTUYHUX HanaaiB. Lle no3Bosmio
IPUITYCTUTH, 110 (POTOCTUMYJISIIS IMiJBUIY€E CYIOMHHM MOPIT Ta BBECTU IICi
MeTO/ (PYHKI[IOHAJIbBHOTO HABAHTAXKEHHSI Y MPOTOKOJ KIIHIYHOTO OOCTEKEHHS
XBOPHX.

VYonrep BCTaHOBUB 30HANbHI BIJIMIHHOCTI y aib(a-puT™i, MOKa3aB, IO
JoKepesioM anbda-putMy € Tanamyc. ChopMyITroBaB rirnoresy, 3riIHO SIKO1 ajibda-
PHUTM € «CKaHYIOUHMM» MEXaH13MOM MO3KY CBOiX HEPBOBUX IIEHTPIB, IEPEBIPSIOUN
iX TroTOBHICTH J0 1ii. Po3poObuB MeTton TplaHrymsmii, sSKui A0ci
BUKOPUCTOBYETHCS ISl JIOKami3allii emiodariB. byB moHepoM BUKOPUCTAHHS Y
KJIHII METOJIa XPOHIYHOT'O BBEJACHHS Y MO30K TOHKHX €JIEKTPO/IIB.

Ha ceitormsin Yonrepa cyrreBuit BrmuB Manu Tpyau LILIIaBioBa mpo
yMoBHI pediekcu. Ilicas 3HailomcTBa 3 MeToaukow podotu [laBnoBa, Yonrepa
3aIliKaBWJIM MEXaHi3MH BUPOOKH yMOBHOTO pediekca. Haxkamb, mist camoro
[TaBnoBa 11e He BusBWIOCA LikaBuM. Came y meroAdl enektpoeHuedanorpadii
Yontep ©6auuB MOXJIMBOCTI 3HAUTH KOpEMNAlii yMOBHOI Ta O€3yMOBHOI
pedaexkTopHOi AiabHOCTL. Y 1964 p. BIH NOMITHUB, 110 IPHU OYIKYBAHHI CTUMYITY
Ha kpuBiii EED' 3’saBnserbcs «ymoBHe HeraTuBHe BiaxuieHHs» (CNV). VYV
noJaJIbIIOMY 1iei peHOMEeH oTpuMaB Ha3By E-xBuiis, a0 XBUIIS OUIKyBaHHS.

Yonrepom Oynu BIIKPUTI TETA-XBUJI1, IO CYIPOBOKYBAIM Pi3HI €MOIlIHHI
cranu. Taxki »x cami xBuii Oynu 3HaieH1 HuM Ha EET miteit piznoro Biky. [Iporte,
Yonrep Tak 1 HE 3MIT BUSBUTH KOpEJsAlii TeTa-XBWJIb 3 MEBHUM EMOIIMHUM
CTaHOM.

Y 1966 p. Yonrepom OyB BHUHAMACHUN TOMOCKOIT — MPHUIa, IO J03BOJISB
MPEICTaBUTH Bi3yalbHY KAPTUHY MHUTTEBUX 3HAUEHb €JICKTPUYHHUX MOTEHIAIIIB
y CHCTEMi IPOCTOPOBHUX KOOPJIWHAT TOJOBU. [Ipu MbOMy 3aMiCTh €IEKTPUIHUX
3MIH MPOTITOM 4Yacy NEpes CIOCTEpIradyeM BUHUKAE €IMHA KapTa — MOJEINb
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NMOBEpXHI MO3Ky. TexHiuHO 1eil mpwian po3podus [Maponsa lunrton. JBa 3
JBAJISATA YOTHPHbOX KaHAJIB TOMOCKOIA CIYTYIOTh JJIsi PEECTparlii CTUMYIIB,
IHIII BIJIBOJISTH €JIEKTPUYHY AKTUBHICTh, 10 3HIMAIOTHCS €JIEKTPOJaMH, 0
€KpaHIB HEBEJIMKUX KaTOJHO-IPOMEHEBUX TpyOok. Lli nBaausaTe AB1 TpyOKH
CTBOPIOIOTH JICSIKY MOA00Y KapTh MO3Ky. YacToTH, ¢a3u Ta 4acoBl BiJHOCHHH
PUTMIB BiIOOPaXKYIOThCS Ha KOXKHIM 3 TpyOOK y BUIJISAI KapTH ronoBu. OKpim
TOT0, TOIIOCKOIT Ma€ 3BUYaHUI YOPHUILHOMUIIYIIIN TPUIaja, SKUNA T03BOJISE 3a
HEOOXIJHICTIO OTPUMATH 3alKMC E€JIEKTPUYHOI AKTHBHOCTI. 3a JONOMOIOIO
dboToKaMepH MOKHA OTPUMATH HEOOX1JTHI POTO3HIMKH.

Y 1934 p. ®imep Ta JloBeHOek BmepIiie MPOJEMOHCTPYBAIM IMATTEPH
eniaenTu@opMHoi akTUBHOCTI [7].

VY 1935 p. moapyxoks ['166¢ (Epna Ta @penepik) mia kepiBHUITBOM Binbsima
['opnona JleHHOKCa 3MOIVIM TPOBECTH PEECTPALil0 TATTEPHY MAajoro
enuUIeNTHYHOrO Hamanxy. Humu OyB mpoBeneHUN OMHUC 1HTEPUKTAIBHOI
aKTUBHOCTI. Y 1bOMYy K poui Ha mpoxanHs @.['i60ca OyB cTBopeHUN
OaraToKkaHaJbHUN €JIEKTPOCHILE(PANIOrpas, MO J03BOJIAB BECTH 3aMKC 110 TPHOM
kaHasaM (10 11poro MomeHTy 3anuc EEI" poOwmm Timbku 1o omHOMY KaHay) [5].

V¥ 1936 p. y MacauyceTcpkOMy rocmiTalli CTBOPIOIOTH MEPILY JIA00PaTOPit0
EEI'. Ilporo x poky Yanaepom I'peiiBcom Ilendinbnom ta I'epOeprom ['enpi
JlxacnepoM OyJ0 HaJaHO XapaKTEPUCTUKY IHTEPUKTAIbHOI AKTHBHOCTI SIK
BOTHMILEBOI 03HakH enuierncii Ha EET.

Epna ta ®penepik [606c y meil dac mpaior0Th y KIIHII eniIencii.
PesynbpTaTom ixupoi pobotn y 1941 porii ctaB «ATiac enekrpoeHiedanorpadii,
y sikomy BoHM onucainu EEI'-cemioTHKy mpu pi3HUX HEBPOJOTIUHUX XBOPOOaX,
ocobnuBo eminerncii. [Ipaktuyno Bci matosoriuni xBwii EEIT Oynu omwmcani
B.I'.JIeunokcom, ®@.I'i66com Ta E.I'it66c. BoHn mpomoBxyBaiu JOCIIKYyBaTH
MATTEPHHU EJIEKTPUYHOT aKTUBHOCTI IMiJl Yac eMiJencii He3BaXalouu Ha CKETICHUC
ounpIocTi BueHHX Toro dacy monao EEIT sk 3aco0y AiarHOCTHKH emiiencii.
3aBasku iM Ha cborofHimHii neHs EEIT € mpakTM4HO €IWHMM JTOCTOBIPHUM
KJIIHIYHUM METOJIOM J1arHOCTUKHU EMiIerncii.

VY 1938 p. IlepcuBans beptni Ta @penepik bpemep npoBoaniM peecTpariro
€JIEKTPUYHO1 AKTUBHOCTI MO3KY Y TOCTPHX AOCIaxX Ha Kimkax. Bonu nmomituim,
10 MIPU CTUMYJISALIT OyKaroyoro HepBa BUHUKAIOTh 3MIHU KIPKOBOT PUTMIKHU.

Y 1938 p. Honanbn benmxamin JliHACAT MOBIIOMHUB MPO 301IBIICHHS
YaCTOTU JIOMIHYIOUOTO PUTMY CIOKOIO Yy JIITeH Yy Mpouect BiJ HAPOIKEHHS 0
CTaTeBOI 3p1I0CTI.

Y 40-x pp. crae oueBugHuM, mo EEI' € OCHOBHUM KJIIHIYHUM METOJIOM
BU3HAYCHHS €Miovaris.

b.Penmoy Tta cniBpoOitHuku y 1940 p., mpaioor4yu 3a JTOMOMOTOI0
MIKPOEJIEKTPOJHOT TEXHIKM Ha OKpPEeMHX HEMpoHaX KOpH 1 TINIOKaMIly,
MIOCTABWJIM ITi/T CyMHIB rinoTte3y Expiana i MeTThroca MOXOKEHHS €eKTPUIHOT
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aAKTUBHOCTI SIK CyMy TOTEHIIIaTIB i1 HEWPOHIB, OCKIJILKH MOTEHIIAI il CKJIaaae
npubnusno 1,5 mc, a TpuBanicts xBuii EET — 10-1000 mc [4].

Y 1946 p. Ilendinpa ta [xacmep po3poOunm METON iHTpaomepariitHoi
€JIEKTPOKOPTUKOrpaMu. BIH 3akirodaBcsi y HACTYMHOMY: MijJ 4ac omepariil Ha
TOJIOBHOMY MO3KY IMPOBOJMIIM PEECTPALI0 HATUBHOI €JIEKTPUYHOI aKTUBHOCTI
KOpM Ta CTUMYJIOBaHHS PI3HUX BIJJAUIIB KOPU IS TOYHOI JIOKai3alii
narosioriunoro Boruuma. Takuit EKol'-MoHiTOpUHT mijg yac omepailii Ha MO3KY
ctaB 3 1950 p. «3070TUM CTaHAAPTOM» IiJ 4Yac MPOBEJAEHHS olepauiid Ha
TOJIOBHOMY MO3KY.

3a yacu npoBeJeHHs onepailliii Ha roloBHOMY MoO3Ky [lendinba HakonuuuB
JOCTATHIO KIJIBKICTh (PAKTIB PO JIOKaJi3aIliio GYyHKIIH y KOP1 TOJIOBHOTO MO3KY,
110 JI03BOJIMJIO HOMY CTBOPHUTH «TOMYHKYJIFOC)» — CXEMATHYHE IPEICTABICHHS
GyHKII0HATBHOT KAPTH KOPU TOJIOBHOTO MO3KY.

VY 1949 p. 3a gomoMorow enekTpodizionoriyHuX AOCTIIKEHb KaHaJChKi
BueHl [opamio Meryn ta Jlxy3enme MopyIiiid BUSBWIW, IO TIUISHKH, SKi
BIJITOBIJIAIOTH 3a 30y UIMBICTh KOPH FOJIOBHOTO MO3KY, pO3TallloBaH1 Ha CTOBOYpi
TOJIOBHOTO MO3KYy, Y peTUKyJIsapHid Qopmanii. Bonu mnomitunum, mo ii
NOJIpa3HEHHs BUKJINKAE MPOOYIKEeHHs, a eleKTporpadiyHa KapTuHa y Lei yac
XapaKTEPU3y€EThCS] YACTUMHU KOJIMBAHHSAMHU HHU3bKOI aMIUIITYIU. TakuM 4MHOM,
BOHU BIJKPWJIM aKTUBYIOUMI BIUTMB PETUKYISPHOI (popmalii cToBOypy MO3KY Ha
KOPY BEJIMKHUX MIBKYJb [4, 5].

VY 30-50-11 pp. aeski Bueni (P.Gerard, 1936; G.Burr, 1950) ragamu, 1o
CYKYIHICTh HEHpOHIB Yy HEpPBOBHUX IEHTpPaX MO3KY MIANOPSIKOBYIOThCS
KEepyIOYOMY BIUIMBY OPTaHI30BaHOTO €JIEKTPUYHOrO MoJisi. BoHu cTBepmKyBai,
IO €JEKTPUYHE MOoJIe MO3KY Ma€ BEPTHKAIbHHUM 1 TOPU3OHTAIBHUI Tpaji€HTH,
3aBISKU SKUM MIATPUMYETHCS €HICTH Ji1 HEPBOBUX IIEHTPIB.

VY 1952 p. Anan Xomxkin Ta Exapro Xakcmi po3nummim HoGemBebKy mpemito
3 Jloxkonom Exxmzom. XomkkiHUM Ta Xakcial OyJid JIeTadbHO MpOaHaai30BaHl Ta
BUBUECHI EJICKTPUYHI SBUIA HA MEMOpaHI TITaHTCHKOTO aKCOHa KaJlbMapa Ta
3alpOIIOHOBAHA MaTeMAaTUYHAa MOJIENb MOTEHIIATY Jii, sIKa MOSICHIOE HOro HOHMIA
MexaHi3M. EKKI3 mpamroBaB Haja SBUIIAMH 30yJKEHHS 1 TajJbMyBaHHS Yy
NOCTCUHANTUYHIA MeMOpaHi, 1o J03Bojwio oMy obrpynryBatu BIICII Ta
I'TICII, a Takox 10BECTHU TINOTE3y CUHANTUYHOI Niepenayl imimynbey [11].

i BIOAKpUTTA JAadud 3MOTY Yy MaHOYyTHbOMY TMOSCHUTH EJIEKTPUYHY
aKTUBHICTH TOJIOBHOT'O MO3KY SIK PE€3yJIbTaT CUHAIITUYHOTO €JIEKTPOTeHE3Y.

Y 1953 p. Harauiens Kieiitman pasom 3 acmipantoM HOmkuHOM
ACEpUHCBKHM oOlucau TnapagokcanbHy ctaaito cHy (REM-sleep). Kneiitman
3alI04YaTKyBaB noJiicoMHorpadiro Ta, Ha OCHOBI BUBYEHHS
esniekTpoeHnedanorpam, cTBopuB Kiacudikaiito craaii cay [10].

VY 1954 p. k. JlayCOH BUKOPUCTAB METOJUKY CUHXPOHHOTO HAKONTUYEHHS
JUIS BUJIIJICHHSI CAOKUX ENEKTPUYHUX BIAMOBIIEH MO3KY, 1[0 3HAYHO MEHIIE
curHaiiB crioHtanHoi putMmiku EEI'. Bin 3amouaTkyBaB OKpeMy TijKy BUBUCHHS
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€JICKTPUYHOT aKTUBHOCTI MO3KY — BUBUCHHSI BUKIIMKaHUX noTeHianis (BIT). BII
MaloTh aMIUTITYAy 3HAYHO HIDKYY 32 OCHOBHHMU (POH, TOMY ISl iX peecTparii
HEOOX1H1 Criel1alIbH1 METOJMKHN Hakonu4yeHHs. Y 70-x pp. OyJiu BIAKPUTI peakiii
Ha nponyuieHud ctumya (Ilikron, Xinespna, 1974), BII, nos’s3ani 3 pyxamu
(Tpomuna, 1992), noreniianu, nos’si3ani 3 HamipoMm (Tesse, 1976).

Y 1958 p. I'epobom I'enpi [Ixacmepom Oyia 3ampolOHOBaHA «CUCTEMa
KOOPJIMHATY» JUIsl PO3MILIEHHS €JIEKTPOAIB MPU PI3HUX €IEKTPOPi310JI0TIHHUX
JNOCIIKEHb MO3KYy JJisi  YHI(iKalii pe3yibTaTiB, OTPUMAHUX PI3HUMHU
nociigaukamu. L cucrema koopAauHaAT oTpuMasa Ha3By «MIKHApPOJHA CHCTEMa
10-20%», abo mpocto «cucrema 10-20».

ITepion 3 50-x mo 70-x pp. XX cT. BBaXKAEThCA «30J10TUM Bikom» st EEI.
VY 1eit nepiof BiIOyBaeTbCSI MaCOBE BUBYCHHSI €IIEKTPUYHOI aKTUBHOCTI MO3KY.
CTBOpIOIOTHCST YUCIICHHS JabopaTopii, npucBsueHi BuBueHHIO EEI" mo Bchomy
cBity. [lepepaxyBatu BCiX BUCHHUX Ta JOCIIKEHHS, IK1 BOHU ITPOBOJIAIIN BaXKKO,
TOMY IIIO iX Jy’K€ BeJMKa KITbKICTh. BUBUaeThCs HE TUIbKU (DOHOBA EJIEKTPUIHA
aKTUBHICTh, @ I €JEKTpUYHA AKTHBHICTh y PI3HUX (PYHKIIOHAIbHHX CTaHaXx,
BUKOPHUCTOBYEThCA pi3HI PpyHKUioHANbHI npolu, BII. CTtBOprotoThCs Bce HOBI 1
HOBI METOJHM OOpOOKM KpuBOi. [HTEpec BUEHHX 10 E€NEKTPUYHOI AaKTHBHOCTI
MO3KYy MOB’SI3aHMM 3 THM, II0 BOHM HamararoTbcs moB’si3aTh KpuBi EEI Ta
MUCJICHHEBI TIpOIlecH. BBakamocss MOKIUBAM PO3MIH(PYBATH AYMKH JIFOIHHH
nuIxoM po3mu@poBku kpuBoi EEI'. Ane nporo He BiaOynocd 1 iHTepec BUSHUX
MOCTYNOBO 3rac. 3a octa"Hii yac y EEI' He BinOynocs HISKMX TMPUHIIUIIOBUX
BIIKpUTTIB. SAAxumMu 6 metonmamu oO0poOku curHaniB EEI" He kopucryBamucs,
IPUHIIMIIOBO HOBUX (PAaKTIB MPO €IEKTPUUYHY AKTUBHICTH TOJOBHOIO MO3KY
BIJIKpUTH BUYEHUM He Braiocs [1, 3, 4, 6, 10].

XOTUIOCA OKpPEeMO 3yMUHUTHUCS Ha JEIKUX (hakTaX BUBUCHHS ECIEKTPUYHOL
aKTUBHOCTI TOJIOBHOTO MO3KY Ticist 70-x pp. XX cTOmITTS.

baratbmMa BYeHUMH OCHI/DKYBaBCS BIKOBUWM aCHEKT  EJICKTPHYHOT
aKTUBHOCTI ToJI0BHOTO MO3KYy. I1e ['peit YonTep BIAMITUB 3HaYHO MOBLIBHIIII Ta
BucokoamIuniTyaHi xBuwial Ha EEDI' miteid mopiBusiHo 3 EEIT gopocnux. V
MOMANBIIIOMY IS OCHOBHA TEHACHINISI PO3BUTKY EIEKTPUYHOT aKTHBHOCTI
niaTBep/KeHa OarathMa pgociigHukamu, Takumu sik O. Eeg-Olofsson, 1970,
1980; JI.A. ®apb6ep, B.B. Andeposa, 1972; Bennett, 1983; K. Sadowsky et al.,
1983; R. Cammann et al., 1985; N. Roth et al., 1985; A.E. Diaz de Leon et al.,
1988; R.J. Somsen et al., 1997; TI'opbaueBckas, 2000 Ta ixmi. Ilo pizHUM
JoKepenaMm  cralumizaiis dvacToTd  ocHoBHoro putma EEIT moguam  Ha
MaKCHUMaJIbHIH mo3Haulll BigOyBaeThes y Bimi Big 11 go 13 — 15 poxkis [3, 5, 7, 8].

Y 1970-1971 pp. Hxyir (Jewett) myOmikye poOOTy, y SIKid TOKa3ye
MOXKJIMBICTh peecTpaliii 00’ €MHO-TIPOBITHUKOBUX BIJIITOBIICH MO3KY Bl TaJICHHX
TIJISTHOK BijJl Miclis peectpallii cToBOypoBUx CTpykTyp. IIpoTe, poias 06’ eMHOro0
MIPOBENICHHS Y MO3KY TPU PEECTPAIlii EIEKTPUYHOI AKTHBHOCTI BUSBIISETHCS
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(bhakToM, 1110 BaXKKO CIIPUHMAETHCS HAYKOBUM CBITOM, BUKJIMKA€ 6araTto TUCKYCii
Ta HE MA€ OJHO3HAYHOI JYMKH.

Panom BueHux y 70-80-X pp. NpOBOAWIIMCS JOCIHIJKEHHS Ta MOPIBHIHHS
€JIEKTPUYHOT aKTUBHOCTI, III0 PEECTPYBAIN OJIHOYACHO 31 CKaJIbIla JIIOJUHU Ta, 32
JOTIOMOI'OK0 BXKMBJIEHUX €JIEKTPOJIB, Oe3nocepeHbo 3 Kopu MiBKyJb (Bostem,
1978; Aryzo et al., 1981; Barth et al., 1986). Humu OyB BcTaHOBJIeHH KOS]IIIEHT
nocyia0JeHHs] €JEKTPUYHOI aKTUBHOCTI 32 PaxyHOK OINOpYy 4Yepena, MpoTe y
pI3HUX aBTOPIB Lel koedilieHT cknanas Big 2 g0 5000 pasis.

Xocek y 1978 p. npoBOIUB €KCIIEPUMEHTH 3 PEECTPAIIEI0 CKAIbIIOBOI Ta
KIPKOBOI €JIEKTPUYHOT aKTUBHOCT1 TBAPUH Ta JIOBIB, 1[0 €JIEKTPUYHA aKTUBHICTb
IIIMOMHHUX CTPYKTYP MOXKE MOIIUPIOBATUCS Y IPOBITHOMY CEPEOBUIII MO3KY Ta
PEECTPYETHCS HA TTOBEPXHI T'OJIOBH.

Cobb (1977), Murray (1981) BigMiuatoTh 30UTBIIEHHS aMIUTITYIA 1 OUTBIIT
BHCOKOYACTOTHUI XapaKTep aKTUBHOCTI y 30HI TpeMaHailii OTBOPIB Yeperna, Hix
Ha HEIOIIKOMKEHIN AUISHIN, Ta 3TJIaIKEHHS [UX BIAMIHHOCTEHN MICHS IIJIACTUKH
nedeKTy.

Y 1981 p. Murray 3 niKyBaJIbHOIO METOIO MPOMYCKaB cIabKi CTpyMH Kpi3b
TOJIOBM HOBOHAPOKCHHMX MiTeH (Kpi3b JIOOOBY Ta MOTHJIMYHI KICTKH) Ta
BIIMITUB, 1110 80% CTpyMy MPOXOAUTH Kpi3b MO30K. BiH mocTaBUB aHAJIOTTYHHIMA
JOCIIIT Ha TeOMEeTpUYHIM Moneni Mo3Ky. Ha ocHOBI OoTpuMaHMX HaHHMX BiH
H1ATBEPAMB, 1110 MO30K € 00’ €MHUM MPOBITHUKOM JIJISl CTPYMIB.

Y 1993 p. Baumgartner BCTaHOBUB, W10 KapTyBaHHSA ITOBEPXHEBUX
MOTEHIIIAJIIB BHUABISAETHCS OLIBII  «po3Ma3aHUM» HIK BHYTPIIIHBOMO3KOBI
noTeHmianu. Bin cnupaetbes Ha gocnimpkeHHs A.M. I'yrmana y 1980 p., skwmi
MOKa3aB, IO CKajbll, KICTKH 4Yepema, TBepJa MO3KOBa OOOJOHKa Ta
CIIMHHOMO3KOBA pIWHA 3MEHINYE MIUIbHICTh CTPYMIB, 3TIaPKy€ MPOCTOPOBI
Bapiailii MUIBHOCTI CTPyMy, TIIOTEHIlIaldi Ha TIOBEPXHI CKajdblla MICTSTh
MOPIBHSIHO MAJI0 BUCOKOYACTOTHUX KOMIIOHEHTIB.

Yaiinepc y cBOEMY OTJIsI1 HAMTKMCAB, M0 HEHPO)i31070TH PO3AUTHINCS HA ABA
tabopu: oxHi (Goldensohn, 1975; Lopes da Silva, 1990 Ta ixm1.), cimparovuch Ha
MOJIeJl MPOBIIHUKOBUX IUIAXIB TOJIOBHOIO MO3KY Ta BUCXIJHOI PETUKYJSPHOL
dbopmartii, po3risiaand MOTEHIIATM MO3KY SK HACHIIOK ISUIBHOCTI CKJIQJHUX
KIPKOBO-IIJKIPKOBUX 3B’A3KIB, PO3IJIAJAI0OUM MOTEHLIATM Ta MEXaHI3MH IX
NOMIMpPEeHHsT Mo ckiagHuMm uuisixam; iHmi (Gerberandt, 1978; Hiorth, 1975)
CJIEKTPUYHY aKTUBHICTb MO3KY IMOB’SI3YIOTh 3 TE€OPIEI0 €JIEKTPUYHOTO MO Ta
BIIBOJISITH BEJIUKY pOJIb 00’€MHIA TPOBITHOCTI 1 XapakTepy MOIHUPEHHS
eJICKTPUYHUX MOJIB Bl quMoJIbHOTO Hkepena. Ha nymky Yalnaepca, MmoaensiMu
EEI" Ta BII, mo 3acHOBaHi1 Ha JUIOJLHUX MOJEIAX HE BUCTAYae IPaBIUBOCTI,
OCKIJIBKM TXHIMHU TBOPIIIMU 4acTO € (DI3UKH 1 CTBOPEHHI HUMH MOJEII € JIyXKe
CIPOIIEHUMH 1 HEBIIMOBIIAIOTh CKIAAHO OPraHi30BaHIN 1€papXIYHUM 3B’ A3KaM
ITHC. Ilpote, Yaiinaepc migkpeciroBas, o aeski geanomenn EEI Ta BII (pa3zoBa
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1HBEpCis, MOUTUPEHICTh, BIACYTHICTh MOTEHINIANIB, IO 3aIi3HIOIOTHCS) MOXKHA
MOSICHUTH JIMIIIE 32 JOTIOMOT OO X mozeneit [10].

Y 60-x pp. obuncnioBansHa TexHika Ta EBM mmpoko po3noBcroamuiacs y
Bci cepu xkutTs. He 0OMunyno e i eaextpodizionoriio.

3a 10nOMOrorw OOYHMCIIOBAJIBHOI TEXHIKM BYEHI HaMarajaucs CHpPOCTUTH
aMILTITyHO-4aCTOTHUM aHasi3 kpuBoi EEI", BUALIMTH T1 KOMIIOHEHTH, K1 BaXKKO
BI3yaJlI3yIOThCS, TPOBECTH KOPEJSILIIHHUN Ta KOTEPEHTHUI aHal3 XBUJIb PUTMIB
EET.

M.bpe3be Ta bapnoy y 1956 p. po3poOuiam METOAMKY KOPEISAIIHHOTO
anamizy kpuoi EEI'. ¥V 1956 p. M.M.JliBaHOB Ta AHaHbEB BUKOPHUCTOBYBAIH
YaCTOTHUU aHaIII3 JUIsl JOCIIKEHHS criekTpaibHux komnoneHnTiB EEI. YV 1966 p.
I'peit  Yoarep 3acTocOoByBaB BHCOKOCMY’)KKOBI YAacTOTHI aHali3aTopu 1
TOTIOCKOIIH, 110 3aKJIAJIK MEePEAYMOBU TONMOTPadiyHOTO KapTyBaHHS aMILTITYIH
Ta YaCTOTH PUTMIB €JIEKTPOCHIIE(PaTOTPaMH.

Pspom Buenux (Dumermuth, 1965; Oken, 1989; B.C.Pycunos,
O.M.I'pungens, 1989) nna anmamizy ¢enomenisB EEI' BuxopucToByBaBCs
CHEKTpaJIbHUM aHali3 KorepeHTHOCT! (a3 xBuib EET.

3 1984 p. Duffy F.N. nouaB BukopucroByBaTu kapryBanHs EEI" 1 ananizy
CHeKTpaibHuX Xapakrepuctuk. Y 1983 p. JliBanos, a miznime Kuinct, Kypos,
Ceinepcbka (1982, 1987) BukopucTtoByBaiu KopeisiiiHi BinHocuHu EEI
0aratb0X TOYOK MO3KY 3 METOIO OIL[IHKHM MPOCTOPOBOI cuHXpoHi3all. Lle mano
3MOTY OLIIHHUTH, y AKX MMPOCTOPOBHUX CIIBBITHOIICHHSIX PO3IMOITY MOTEHITIAJIB
3HaXOASATHCS Pi3HI JUISHKA KOPU TOJIOBHOTO MO3KY.

Y 80-x pp. meron TomnorpadiyHOTO KapTyBaHHS OTPUMAaB IIUPOKE
PO3MOBCIOKEHHS YV KIHIYHINA MpaKTUIll Ta JocHigHuIbKii podoti (Duffy F.N.
etal, 1989; Nuwer M.R., 1988). lleit meTon mae MOKIHBICTH 3a JOMOMOTOIO
peecTpallii eIeKTPUIHOI aKTUBHOCTI 3 OOMEKEHOI KUJIBKOCTIO eJIeKTpoaiB (16-
64 enexTpoAr) Ha OCHOBI aTOPUTMIB IHTEPHOIALIL OTPUMATHA AMIUTITYHUN 1
YAaCTOTHUN aHaII3 €JIEKTPUYHOI aKTUBHOCTI BCl€l MOBEpXHI MO3Ky. Lleit meton
MOXHA PO3MISIAATH SIK «IICEBI0300pa)KE€HHs», Ha BIAMIHY BiA Tomorpadii —
METO/ly CTPYKTYPHOI'O KapTyBaHHS.

Gevis 31 cniBpoOiTHuUKaMu y 1994 p. po3poOuim MeTOJ KapTyBaHHS
€JIEKTPUYHOI aKTHUBHOCTI T'OJIOBHOI'O MO3KY 3a JOMOMOroro nedntopunry. Llei
METO/1 BUKOPUCTOBYE CKJIAJHI aJTOPUTMH, HA OCHOBI SIKUX MO>Ha puOpaTH yci
BUKPUBJICHHS B1J] CKaJIby |3, 5].

Meton TonorpadiyHOTO KapTyBaHHS €JIEKTPUYHOI aKTUBHOCTI TOJIOBHOTO
MO3KY 3HAWIIOB IIMPOKE 3aCTOCYBAHHS Yy KIHIYHIA MPaKTHUIN 1 Y HAyKOBHX
JOCTIKEHHAX. BiH € 3HAYHO TPOCTINIUM JJisi COpUMMAHHS y TOPIBHAHHI 3i
3BuvaitHoro kpuBowo EEI, mpore #Horo HemomigbHE BUKOPUCTAHHS MOXKE
MPU3BECTU IO BUKPUBIICHHS OTPUMAHHUX PE3YJIbTATIB.

Janin Jdgera, Alexander Kleinb, Martin Buhmanna, Wolfgang Skrandies
(2014) naBonsaTh HOBUI cniocid 00poOku EEI'-curnamy: mMeTon CKpHHIHTY, IO
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BUKOPUCTOBYE YaCOBY JTHUCIIEPCIIO JABOX pi3HOpiAHMX curHamiB. lle, Ha mymKy
aBTOPIB, MOJETIIUTh AITOPUTMH poboTH KoMl totepHoi EET y ki

[Touarok XXI cronittss o3HameHnyBaBcs a1 EEI" MacoBMMHM BHBYEHHSIMU
€JIEKTPUYHOI AKTUBHOCTI MO3KY IpH PI3HUX KOTHITUBHUX Ta IOBEIIHKOBUX
IPOIIECIB 3 METOIO 3’ siCyBaHHs iX MexaHi3MiB. Tak, Hanpuknan, Logan T. Trujilla,
Marry A. Petterson (2005) nocmimxyBanu EEI'-xoppensitu posni3HaBaHHS
He3Halomux 00pa3iB; Neil M. Branstone, Wail El-Deredy (2005) nocnimxyBanu
€JIEKTPUYHY aKTHUBHICTh MO3KY IpPHU CTUMYJIALII 332 JOMOMOIOI TPbOX PI3HUX
TUITIB Bi3yalbHUX CcTUMYJiB; MepxkanoBa I'.X., 3anemun A.B. (2007, 2011),
[TaBnoBa 1.B., Banenuan I'.JI. (2007) nocnipkyBanu nattepau EED npu pizHuX
dopmax mnopeninku; Ceinepcbka H.E, Antonor A.I'., byrnera JI.C. (2007)
MIPOBOJIMIIM TIOPIBHSUTBHUM aHami3 mpocTopoBoi opranizamii EEI" Ha momemnsx
JMBEPTEHTHOI'O Ta KOHBEPIEHTHOTO HeBepOanbHOro MucieHHs; Alegre M. (2008)
BUBYaB 3MiHM koimuBaHb EEI' mig d4ac mpuMycOBOro MPHUIIMHEHHS
aBToMaTtn3oBaHoro pyxy; Mauunceka P.1., Ilananait 1.B., Kyprancekuii A.B.
(2015) npoBoawiM JOCIIKEHHSI PI3HUX BUIIB yBaru 3a JOIMOMOTOIO IMOIIYKY
EEI'-kopemnsriB; KocrangoB E.A., Yepromymkina E.A. (2015) BuBuas
oprasizamito anbpa-puTMy TpHU pI3HUX BHUIAX KOTHITUBHOI MAisNIBHOCTI,
binoycosa JI.B., PazymuikoBa O.M. (2015) namaranucs 3HalUTH KOpeJsLii MiX
MIKOM 4acTOTH anb(da-puTmy 1 piBHeMm Q.

VY naboparopii Helipodi310J10Tii KOTHITUBHUX TpolieciB Jlymenko ta Kosnos
(2002, 2005) nmocmimxayBadu (YHKIIOHAIBHE 3HAYCHHS BHCOKOYACTOTHHX
KOJIMBaHb EJEKTPUYHOI AKTHUBHOCTI TOJIOBHOIO MO3KY, IO MPOBOJIWIM Ha
cobakax mpu iX IHCTPYMEHTAJIbHOMY HaBYaHHI. BOHM BHUKOPHUCTOBYBAIH
mpokoyactotny cmyry EEDT — 1-250 T'm. OcHOBHy yBary BOHU MPUJILTHIH
BHCOKOYACTOTHUM CKJIagHuKaM — 80-240 I'm.

Sampsa Vanhatalo, Juha Voipio (2005) 3asBumnu, mo oOMeKeHHS YaCTOTHOI
cmyru EEI, gKy BUKOPUCTOBYIOTH MpOTAroM Maibke S50 pOKIB y pyTHHHIM
kiiHIYHIA EEI' cyTT€eBO 3BYKYIOTh Alana3oH 4acTOT, IO MOKHA 3alUcaT. 3a iX
JOCJIIIKEHHSIM, TIPU MATOJOTIYHUX CTaHax peecTpyeTbes yactora Big 0,01 ' mo
nekuibkox cot I'i. HaBmucHe iX BiakuaaHHs OyJie MPU3BOAUTH A0 3MEHILICHHS
niarHoctuyHoi HiHHOCTI EET. BOoHM mpONoHYIOTh BUKOPUCTOBYBATH y KIIIHILI
IPUCTPINA 3 CUIIBHUM MiICHJIEHHSAM 1 IIUPOKUMHU J1arHOCTUYHUMU J1alla30HaMH 1
BHCOKOIO YaCTOTOIO TUCKpPETU3AIlli.

Naotaka Usui, Kiyohito Terada (2010) 3a momomorow cyomypaibHUX
€JIEKTPOJIIB BAAJIOCS 3alIUCaTH TaKy €JNEeKTPUYHY aKTHUBHICTh TOJIOBHOTO MO3KY
MiJ Yac eNuUIeNTHYHOrO0 Hamaay, dactora sikoi gopiBHioBaia 1000-2500 I'm
(VHFO - very high frequency oscillations). 1{s akTuBHICTH Maja MEBHY
JIOKaTi3alliio B 3aJIe)KHOCTI Bl pO3TallyBaHHs BOTHHIIA SILIETCI].

JlocnmikeHHsT  eNMeKTPUYHOI aKTMBHOCTI TOJIOBHOTO MO3KY 3HAMIILIN
3aCTOCYBAHHS 1 JIJIsl BUSIBJICHHSI MEXaHI3MIB CHUHIPOMY TilIEPaKTUBHOCTI Y JITEH.
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Taxi nocnimxenns mpooawin Robert J. Barrya, Adam R. Clarkea (2008), Mihaly
Hajosb, Rory McCarthyc, Mark Selikowitzc, Franca E. Dupuy (2010).

barato BYeHUX MPOAOBKUIN BUBUCHHSI CJICKTPUYHOT aKTHBHOCT1 MO3KY TIiT
yac emninerncii. EninentudopmMHy akTUBHICTH 13 3aCTOCYBAHHSAM Pi3HUX METOIHMK
0o0poOKM cHUTHay Ta MOJCNIOBAaHHS pI3HUX CHTyallill peectpyBaiu Abbas
Babajani-Feremia (2010), Shalini Narayanaa, Roozbeh Rezaiea, Asim F.
Choudhrib, Stephen P. Fultonb, Frederick A. Boopb (2016) Ta ixmii.

I'peit Yonrep y 1975 pomi ckazaB: «Hemae ceumcy wmypmysamu 3a
00noM02010 yucieHnux xomn romepie b6acmionu EEL, 6acamo 3 axux icHyiomo
MINLKY Y HAWIU VABI, NOKU 20]I08HUU OACMIOH — 38 SI30K MO3KOBUX XGUTb 3i
CMpYKmypamu mMo3Ky — He 83amy. Haxanb, 11le BUCIOBIIOBaHHS aKTyallbHE 1 Y
Hamt yac. CKinpk# O crmoco0iB KOMIT IOTEPHOI 0OpOOKH €NEeKTPUYHOTO CUTHAIY
TOJIOBHOTO MO3KY HE BHHAXOJWIH, 1€ HAC HE HAOIMXKY€E O PO3YMIHHS HOTO
IPUPOAH Ta MEXaHI3MIB T€HEPAIIii».
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Shkuropat A.V., Dishlich V.M.

ELECTROENCEPHALOGRAPHY: HISTORY OF THE METHOD

To date, the method of electroencephalography is one of the leading methods
of clinical examination of the functional state of the brain. However, the formation
of it as a method would not have been possible without such methodological
techniques as measuring the amount of electricity that allowed Dubois-Raymond
to permanently discontinue the debate over the heuristic theory of Galway's
bioelectrogenesis. The creation and perfection of galvanometers allowed the
discoverers of the electrical activity of the brain (Katon, Danilevsky, Pravdych-
Nemirsky, Berger) to make the first records and to establish the first classification
(Berger) of the EEG rhythms. The development of computer technology and
computer processing techniques led to the rapid development of the EEG method.
However, today's existing approaches to EEG do not yield the desired results and
do not allow to reveal the intimate mechanisms of generating EEG. Possibly, the
creation of new approaches and methodical techniques will overcome this
problem and identify the sources of generating EEG rhythms.

Key words: electroencephalography, brain research, neurophysiology,
electrogenesis, Walter, Berger.
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