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IUEHHH CeTY4aTKH IIO3BOHOYHBIX B 3TOM BOHPOCE €lle HE JOCTHIHYTO
Takou sicnocTtH (e, 1. V).

HepaBrno jaBym rpynmnam uccaejosateneii (AnbBape-Dyuabs n
Pamupec e Apeavano, 1953 ; I'peii u Caro, 1953a, b) ynanoco 3ape-
THCTPHUPOBATL TeHepaTopHbIli noTeHUHaa Tenabna Ilauunm (rucro-
JOTHIO 3TOro opramia cMm. Huzke Ha cTp. 47). Takum obGpasowm, eme Ha
OJlHOM TIpHUMepe INOATBEpIKAACTCS TEOPHsd PasjipazkeHusi NP IOMOILH
IE€HEPATOPHOIO noTeHuuadsa. [IpuMeHneHHst 3TOH Teopuu K AedaTenNb-
HOCTH oprana cayxa obeyxaanoch asucom, Tacaku u ToabumTeiinom
(1952), a takze Tacaku u Peprangecom (1952). Mcnoabsyst Buy tpennue
BUOpHpVIONHE MUKPO3IeKTpoabl, bexemu (1952b) B cBoell OaecTtsmei
paboTe noKasaJ, YTo MUKPO(OHHBIHA MOTEHIHAJ VIHTKH, N10-BHIUMOMY,
BO3HMKAET B UYYBCTBHUTEJIbHBIX BOJOCKOBBIX KJeTKaxX, CHAAIKX Ha
ocnoBHOI memOpane. Takum o6pasom, MUKPOPOHHBIT 3PPEeKT VIUTKH,
KOTOPBI OJHO BpeM$l CUHUTAJNHU CONYTCTBYIOUIUM SIBJIEHHEM, Tenephb
CHOBA PACCMATPHUBAIOT KAK MeHepaToOPHbIH TOTEHIIHAJ MEeXaHOPelenTo-
pos yxa. Lorrepman (1943) 11 net nmaszax npu moMoInu OJHOTO H3
MOHX IJATHHOBBIX MHKPO3JEKTPOJIOB M MUKPOMAHHUNYJsSTOpa HCCJe-
JOBaJl  pacnpejenenue MEKPO(QOHHOrO MNOTeHLHana Hajl OOJbIINM
sacculus IMYKH, TAK 7K€, KaK 3T JIeJ1aloT Ha CeTUaTKe, H C OUEBHAHOCTHIO
NoKasaJi, 4T0 MUKPOGOHHBIM MOTEHIMAJ BO3HHKAET B UYBCTBUTENbHOMN
MakyJasgpHoil oOsacTu 3710r0 oprana. OTBejeHne OoT HepBa BBISIBIJIO,
UTO [HKH BO3HHKAIOT HA BeplUXHE BOJIB MAKPOGOHHOTO MOTEHIIHAJA.
C Toro Bpemenu, Kax st UMEJ Y0BOJbCTBHE BUJAETh 3TH ONBITHI, 5 KJaJ,
Korja (DM3uOJIOrH B 00JACTH CJIyXa BO3BPATATCS K IPEACTABJIEHUIO
0 TOM, YTO MHKPO(MOHHDBIHI 3(PPeKT YIUTKH MOKeT ObITh TeHepaTOp HbIM
NOTeHIHAaJoM KopThHeBoro oprana. Pa6Gotsl bekeun  (1952a, b),
BLIIOJIHEHHBIE TIPH TIOMOIIH  MHKPO3JEKTPOJOB, COJEpIKAT TaKiKe
BaJKHBIH aHaAMH3 pacnpejiesieHusl IJEKTPHUECKHX TOTEHIHAJOB B
3TOM Oprage.

Bce 31 annbie 0 reHepaTopHOM NOTEHIHAJ]e, KOHEUHO, He HCKJIO-
Yai0T BO3MOJKHOCTH, UTO B HEKOTOPBIX KOHIEBBIX OpraHax OCHOBHOE
3HAUEHHe UMeeT XMMHUECKHH MEeXaHW3M, a TeHepaTOPHBII ITOTEeHIIHAJ
He HMMeeT HHKAKOro 3HAYCHHUsI WJM HrpaeTr JHIDL HeGOJBIIYI POJb
KaK IPOMezKYTOUHOEe 3BEeHO.

5. Amanrauusi ¥ aKKOMOJALHSA

Haubosee u3BeCTHBIM 3J€KTPOPHUBHOJOTHIECKHM 3KBHBAJIEHTOM
UYBCTBUTENBHON ajanTtaluu sBJASETCH YMeHbIIeHHe B OJHHOYHOM
aQ@epeHTHOM BOJOKHE YaCTOThl MMIYJLCOB, HAVIIMX OT KOHIEBOTO
Opraia, 0pu NOCTOSIHHOM pasjpazKeHuu. JT0 fBJeHHE YrKe WIJIIOCTPH-
pPOBAJIOCh MHOTHMH IPHUBOAUBLIMMUCS Bhllle KpuBbIMH. Co BpemeHH
panueil pabdorel Onpuana (1928) usBectHO, UTO CVYIIECTBYIOT KOH-
IeBble Oprambl ¢ MeJIeHHOH M OblcTpoil ajanrtanumeir. B kxauecTse
IPHMEPOB 3TUX JIBYX TPVIII MOZKHO B3dTh OBICTPO aJanTHPYOLIHECH
TAKTHJIbHBIE PELENTOPHl U MEJIEHHO aJalTHPYIOUlMecs MbIlIeUHble
BepereHa (cvm. ra.  VI). JoBoabHo mojnoe H3JOMKeHHe Borpoca o0
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ajanTalyy ¢ TOUKH 3peHus NPeJCTABJeHHSI O MeXaHu3Me JeHCTBHS
OpPraHoB UYBCTB, KaK O BO3HHKHOBEHHH TeHepPAaTOPHOrO IOTEHIIHAaJA,
pasjpazkawollero HepBHble OKOHYAHHA, JaHO B JPYrod MoOeH KHHIE
(I'panut, 1947). B 71O Bpems eule OBLIIO HEOOXOJAUMO OOpamaThCS K
TAaKUM AHAJOIUSIM, KAaK pasjpakeHude IepudepHuecKoro Hepba Mel-
JIEHHO BO3pacTalolllM TOCTOSHHBIM TOKOM. B npeiwiayiueMm pasjese
OBLJIO NOKA3aHO, UTO B HACTOdllee BpeMsl I'e€HepaTOpPHBIH IOTEeHIUAJ
HCCJACAYIOT HEMOCPEJCTBEHHO B MeCTE BO3HHUKHOBEHHST IHKOB IIPH
MOMOULA MUKPO3JEKTPOAOB. B 3TOM, HECOMHEHHO, COCTOMT OCHOBHOI
NyTh JAaJbHEHAIIHX wuccaenoBanuii. [lpejcrasienue o remepatopHOM
NOTEeHI[HaJle KaK O NMPOMEeXKYTOUHOM 3BeHe B Ipolecce oOpasoBanus
YYBCTBUTEJBHOIO paspsijfia, KakoBa OBl HH Obl1a €ro KOHeuHas cyanba,
SIBJSIETCST TOJIE3HOIH TeopHell, HamnpasJsiolleil JajbHelllliee H3yVUyeHHe
NEHCTBUTEJNILHOTO MeXaHHW3Ma BO3HHKHOBEHHS HMIIYJbCOB.

KoHLeBoil oprag COCTOMT IO KpaiiHeil Mepe U3 JIBYX TeCHO CBsI3aH-
HbIX MEXAHH3MOB : OJIHOTO, OOYCJOBJIUBAIOLErO €ro Crenu(uueckyio
UYBCTBHTENBHOCTL (HAmpuMep, CBETOUYBCTBHTEJNLHOE BEIIECTBO B
cayuae rJasa), M APYroro, Hanpumep reHepaToOpHOIro INOTEHLHaJa,
00YyCJIOBIHMBAIONIErO IpeBpalllecHHe crnelu(pHUIecKHX H3MEHeHHH B Ta-
KVIO (POPMY SHEPI'HH, KOTOpasl CllocoOHa BBI3BATL Paspsji HMIYJILCOB
b HEPBHBIX oKoHyaHusix. Ob6a MexanuaMa MOTYT ajalNTHPOBATLCH K
pasapaxKuTesI0, OAHAKO MOCKOJbKY Paspsijl BLI3LIBAETCS UMEHHO TeHe-
PATOPHBIM NOTEHIHAJIOM, YMEHEIIEHHE YACTOTH UMIYJILCOB VKA3bIBaeT
Ha ajanTtanuio nocaepHero mexanusma. ChejoBarTeNbHO, HAYAJTLHBIII
noaxon K npo6.neme ajanTaugHyd COCTOHT B H3YUCHHH TI'€HEPATOPHOTO
NOTEeHIMAJa U ero CBs3H C YacTOTOil NMUKOB (cM. Bbiue)., [as Takoro
HeeaeqoBanda yaoOubl MoTOHelponbl. bpouk, Kymoe n Jkkac (1951,
1952) BBOAMIM MHKPOIJAEKTPOL B MOTOHEHPOHBI H OTBOAHJN HENOCPe -
CTBEHHO HX T'eHePaTOPHBIH IOTEHIHAJ — XapaKTepHVIO JeHosspusa-
U KJICTKH, KOTOpAasi, KaK OHH rnoJjgaraJj, 3aBUCHT OT XUMHUYECKOTO
MeAMaTopa. B riasy XumMuUeCKHM MeAMaTOPOM, CKOpee BCero, Cleayer
CUHTATh CBETOUYBCTBHTE/bHblC BelieCTBd. B HEKOTOPBIX ABHIaTe/b-
HBIX KOHILEBBIX IIJIACTHHKAX MBI I'€HePaTOPHBIM HOTEHIHAJOM, Kak
nokasajiu dxkac u O'Konnop (1939), Ixkkac, Karu v Kadgaep (1941)
n Kaddpaep (1942, 1949), spasieTcs moTeHnHaJ KOHIEBBIX IJIACTHHOK,
nabmiogapiumiicst snepsole I'éndgeprom u lepepom (1938). Haxkonei,
Per w Karu (1951) npu noMolwu BHYTPHKJETOUHOIO OTBEAEHHS
HAIVISIAHO TOKasaJu, uTO OCBOOOKJAEHHE aUeTHJXOJHHA NPUBOJUT K
BO3HHUKHOBEHHUIO TIOTEHLMAJa KOHIEBOH NJACTHHKH, KOTOPBIH B CBOIO
ouepelb BbI3bIBaeT paspsaA. Takum oOpas3oM, KJjaccHuecKasi aleTHJI-
XONHHOBasi TeopHsi mnepepaun BosOy:kjaenus J[efira (1952) Obuna
o0BenHeHa C JEKTPUUECKOH Teopuei.

B cBsidu ¢ 3TUM BO3HHKaeT OOWHI BONPOC, NPHHUMAET JIH XHMI1-
UeCKHH MeIuarop TaKiKe YyuacTHe B IpeBpallleHHH MeXaHHUeCKOl
jJecdopMalUy pelenTopoOB, HAPUMEDP IIPU NPHUKOCHOBEHHH HMJIH PACTS-
JKeHHH, B renepaTopubiil notenuuad. bpoyn u I'pefi (1948), a Taxxe
Jyraac u Ipeii (1953) 3aperucTpupoBasy 4yBCTBHTENbHbIE DAa3psi/ibl
HMIIYJAbCOB, MAYIIHE OT KOXKH M OpbI2KEHKH B OTBET Ha BBeJeHHe
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alUeTH/JAX0/HuHA B apTepuio. IlofgoOHbie ke pe3ysbTaThl Ha addepeHT-
HBIX BOJIOKHaX TepMmopenentopos noayuuau Hont, Ckoyou u IlotTep-
man (1953) (cp. ncuxodusmueckue Ttectel bwura um Ckoyom, 1950).
Hs storo eme He ciaenyeT, YTO JAHHOE BELLECTBO UIPaeT POJb B HOP-
MaJbHOH Iepejaye; He CYUTAIOT TOTO H YNOMSHYTHIE BhILle dBTOPHI.
Heficteutensno, bpovw, yraac u I'peil npuBoAsT AaHHbIE, IPOTUBO-
peyamnue 3T0i TOuke 3penus. X3HT (1952b) coobuiaer, uTo aperud-
XOJINH BBI3BIBACT paspsiji UMIYJILCOB B a(@epeHTHBIX CIHPAIbHBIX
BOJIOKHAX MBIIIEYHOI'O0 BepeTeHa, OAHAKO ero JaHHble YKA3LIBAIOT, UTO
3TO BJHSIHHE aLeTUAXOJIHHA HenpsMmMoe MU OOYCJOBJICHO JAeNOJsAPH-
3YIOUIUM JeHCTBHEM 3TOr0 BeLLeCTBA Ha JBUIATEJbHEIE KOHLEBbHIE
NJaCTHHKHA  3(P@epeHTHBIX <-BOJIOKOH, BBI3BIBAIOIIUX COKpalleHue
mpiueygoro Bepetena (cm. ra. VI). Ilo orHomenwmo K aneTHJIXOJUHY
KOHIIEBbLIE IIJIACTHHKH Y-BOJIOKOH BEeAYT celsi Tak ke, Kak OObIYHEIE
JABUTraTesbHble KOHIEBbIEC IVIACTHUHKH ¢-BOJOKOH. ['panut, CKOIVIYHA U
Tecanad (1953) obnapy:kuau, 4TO B TeX ke apdhepeHTHBX BOJOKHAX,
HAYIIUX OT BEPEeTeHA, HUMIYJbCHl BO3HHKAIOT M IIPU OUE€Hb MAaJIbIX
103aX CYKUHMHHJAXOJHHA; OAHAKO B 3TOM CJyuae HMMEHTCS JaHHbIE
TAKZKE H O ero IPsIMOM JAeHCTBHHM HAa CaMO UYBCTBHTEJIbHOE 00Opa3oBa-
nue. CYKIHHHAXOJNHH BBISLIBACT TAKKe Paspsiibl HMIYJILCOB B XeMO-
peuenTtopax xkaportujanoro kay6ouxka (Jlamarpen, Jlmasectpanp u
Llorrepman, 1952), B KOTOpOM OTCYTCTBYET MBILEUHBLI annapar,
CBA3AHHBI C YYBCTBHTEJAbHbIM OOpPA30BAHHWEM U OCJOKHSIOWUN
aHanu3. ITO JlaeT NpeACTaBIeHHe O COCTOSTHHH BONpPOCA B HACTOSILEE
Bpemsil. [asi paspeluenust gannoii mpobJaembl HeOOXOAHMO IPOBECTH
OYEHb YeTKHE HCCAeJOBAHUsi C TNpPHMEHEHHEM MHKPOMETOJ0B. XHMH-
yeckas nepejaya, Kak TakoBasi, TO-BHJIHUMOMY, He sIBJsSIETCA He0OXOAH-
MOH Aqasi MexaHopeuentopos (cp. I'peit u Manbkoabm, 1950; lyraac
n I'peit, 1953). MexaHuueckoe pasjpazkenue HepBa ObLIO MpOJe-
MOHCTPHPOBAHO M H3yuajoch Twurepmrearom eme B 1880 r. Mexa-
HOPELIEIITOPbl YXa HMEIOT JIaTEHTHBI TNepPHOJ, CJAMIIKOM KOPOTKHH
JIsT KaKoro-au6o HHOTO BO3JAEHCTBHS, KpoMe MPsiMOil MeXaHHYeCKOH
crumyasinun: 0,15 mcex npw cuibhom pasapaxennn (/esuc, Tacakn u
lonpauiteiin, 1952).

AKxomopanusi HepBa Mo OTHOIIEHWIO K TeHEPATOPHOMY TOTEHIHAY
DeLenTopa MOKeT SBHTbCA CYHIeCTBeHHBIM (akTopoM ajalTalluH,
XOTAl B TO 7K€ BpeMsl H3 paHHux padot Iapuana, Kerrna nu Xoraenaa
(1931), a Takxke Kerrsa n Xoraenaa (1931) ussectHo, uTo pelenTophi
KOKH MOZKHO aJalTHPOBATh 0 HYJAeBOH BO3OyAuMOCTH 0Oe3 BO3HUKHO-
BeHUS] B HUX UMIYJABCOB. CleloBaTENbHO, OAHOMN JIHIIb aKKOMOJAIHEH
HepBa HEJb3sl TOJHOCTbIO OOBSICHUTH ajanTaiuio pPelenTopoB.

Uro ke Takoe siBJeHHEe axkkomMojganuu? B mHacrosimee BpeMs
MBIl pacnoJaraeM 4ucTo (popMajibHBIM OlMCaHueM Toro (akra, 4To B
HEpBE IIOCJEe KaxKAOro HMIYJabCAa IMPOUCXOJUT IMPOIECC BOCCTAHOB-
JIEHHSI, KOTOPBIH NPOTHBOI€HCTBYET BO3HUKHOBEHHIO HOBOTO UMIYJIbCA.

1 Jluapectpan (1954) onyGankoBan o0630p MO BONPOCY O XHMHUECKO
nepejgade, obpamas ocofoe BHHMAHHE HA XEMOPELENTOPH.
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HexoTopble naudoJiee H3BeCTHble NpPHMepbl MaTeMaTHueckoil obpa-
OOTKH pe3yJbTaToB, TOJYUEHHBIX IPH H3YYEHHH 3TOrO SBJEHHS,
obii ganbl Monbe (1934), Xwuamom (1935—1936) u Katuem (1939).
O6cyxaeHne BOPOCa B OTHOIIEHHH OPTaHOB UVBCTB Jano y I'panura
(1947). o HacTofillero BpEeMEHH $IBJIEHHE AKKOMOJAIHH elle He
3aHfJI0O CBOEr0 OKOHYATEJbHOIO MeCTa B COBpEeMEHHBIX (PHU3HKO-
XUMHUYECKHX TeopHsX BO30YkjaeHusd, xoTa XoAkuH H I'ekcau (1952)
BBICKA3bIBAJIH HEKOTOpble MPeANnoJioKeHUsI, OCHOBAHHbIE HaA 3KCHepH-
MEeHTaNbHBIX JaHvbix, Jlas neneii nactosmieii padoThl JIOCTATOUHO
MOHSITb, YTO BO30OYXKJIEHHUIO NPOTHBOJEHCTBYIOT KaKHe-TO IIPOTHRO-
TI0JIOZKHBI€ TIPOLIECCH, KOTOPbIE Mbl HasbiBaeM «axkomoganuei». Heob-
XOJIHMO, CJIeJIOBATEJIbHO, BBIICHUTb, MOTYT JU TOJOOHBIE NPOLECCHl B
pernenTopax IPOTHBOJAEHCTBOBATL JAJUTEIBLHOMY PasfipaiKeHHIO I'eHe-
paTopHbIM noTeHnuagoM. Ecjau 310 Tak, To OHM MOrJH OBl yyacTBO-
BATL B ajganTalui, OHPEJIGJIHEMOI!& o YMEHBIIEHHIO UdCTOTHI HMﬁ}’J’IbCOB
BO BpeMs AJUTEIBHOIO pasjparkeHHs.

Kuaccuueckuii MeTOZ ONpeieseHrss aKKOMOJAaluu, NPeJJioKeH Hbli
Kpucom (1884), cocTonT B pasjpazKeHUH HepBa MEJIEHHO HapacTalo-
muM ToxkoM. Ilpu sToM madiropaioT, MOXKeT Jid HEPB pearHpoBaTh Ha
pasapazkeHre, KOrja TOK HapacTaeT OueHb MeJUIeHHO, T, €. B YCJOBHSIX
HAHOO0JIBIIETO PA3BHTHA AKKOMOJAUHOHHBIX IIPOLECCOB, NPelsiTCTBYIO-
ux BoszOykaenuto. Jlokac (1907) obnapyzkun, uTto uMeeTCA (MUHH-
MaJbHBI TpajueHT TOKa» HJAH €ro KPHUTHUeCKas KPYTU3HA, HHXKe
KOTOPOIl TOK MPOCTO He crocobeH BHI3bIBATH BO30yXKjAeHHE. IDTO H
eCTh «mpejesibHas KPYTH3HA» (PAHLY3CKHX HccaejoBaTesneil (cm.,
nanpumep, Mounwe, 1934). Ilpepenvnas KpyTusna sBisercs Bbipa-
JKeHHEeM AKKOMOJZAUWH H MOzKeT ObIThb HCIOJb30BaHa AJs ee H3Mepe-
HHUS., YUUTbIBAS COBPEMEHHBbIE METOJbl HMCCJAEAOBaHMS, HeoOX0AHUMO
VCTAHOBUTL TO K€ CaMoe Ha OJUHOYHOM HEPBHOM BOJIOKHE H OJH-
HOYHOM nepexparte Panpbe, pasjpazkaeMoM TOKOM, HMEIOLIUM Halpas-
JeHne H3HyTpH KHapyku. CocesiHue nepexsaThl JOJ KHbI ObITb KOKAUHH-
suposansl. Tacaxu (1950, 1953a) u ®Ppankenxeiizep (1952) nosropuan
OTIBITBI, UMEHHO NIPHU 3TUX YCJOBHUAX, U NPHIIIM K OJHOMY H TOMY XKe
BBIBOJLY, UTO /15l BO3OY K/ICHHU A HEPBA JSITYIIKH HEOOX0AUM HEKOTOPbI
MM HUMAaJbHBIA FpajueHT Toka. Ppankenxeisep, oJJHAKO, VTBepXKIaerT,
YTO MOXKHO HAOJIOJATh TOBTOPHBIE Pa3psjbl HMIYJIbCOB, €CIH He
KOKaUHU3UPOBATh CJAEAYIOUIMi nepexsarT PanBpe, st TOro uToObBI
NIPOIIECCH, CBA3aHHbIE C BO30YIK/CHHEM, MOIJIH €0 JOCTHIaTD.

OspayaeT JM 3TO, YTO TeHEPATOPHBIH NOTEHLHAJ B peuentopax
MOZKET BbI3BIBATbL HMIYJbCHl JHlb OJgarojaps 3J1eKTPOTOHHUECKOMY
pacrpocTpanenvio Ha psija nepexsatoB Panspe? B cBasu ¢ aTuM
CJIeAyeT JIH CYHTATh, UTO PEUENTOPhI PACTAMKEHHS AAIOT HMIYJILCHI
B TEUeHHE JJIHTEJLHOTO BPEMEHH C YaCTOTOH, NPONOPUHOHAJILHOH
BeJIMUHMHE FeHepaTopHoro norennualna (cM. ¢ur. 10), Han 4T0 OAUHOUHBIE
YYBCTBHTEJNbHbLIE BOJOKHA MO3BOHOUHBIX BEAYT ceOs B 3HAYHTEJLHOH
mMepe nmoJoOHBIM Ke 00pasoM NpH pasgjpakeHuy HX MeJJIeHHO Ha-
pacTaiomum Tokom (cm., Hanpumep, ['panut u Crorayna, 1943; Kauyku
n Hommmno, 1952)? Tlo Bonpocy O BOSHHKHOBEHHMH CepHH HMMYJbCOB
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B HepBe HMeeTCs MHOTO padoT (cM., Hanpumep, bujepman, 1895; deccap,
1936; Cxorayun, 1942; KyreawGepr, 1944; Jlaxe u Jlyupbepr, 1949;
Caro, 1952, a Tak:ke paboThl (PPAHLIY3CKUX HCCIeI0BATeEN (CM. HUXKE),
KOTODBIE OCOOEHHO MHOTO CJeJaJu B 3TOH 06JIacTH).

Moil 0TBET Ha NMOCTABJEHHBII BOMPOC 3aKJIOUAETCS] B CJELYHOLIEM:
B HACTOsIlllee BpeMsl Mbl ellle He pacroJaraeM J0CTATOYHBIMH CBeJle-
HUSAMH, UTOOBI OKOHUATEJIBHO OOBSICHUTH, KAKUM 00pa3oM reHepartop-
HBII TIOTEHIMAT B UYBCTBHTENbHBIX 0OPA30BAHUSIX MOXKET IOJUIep-
JKHBAThb JIJIHTEJLHOE BpeMsi COCTOSIHHE pasJpaykeHHsi HX HepBHBIX
BOJIOKOH TIPH HAJWUYMH akkomojauuu. Kpupble, npeacrtaBieHHble Ha
¢qur. 125, MoKaselBAIOT, 4TO OJMHOUYHBIH PpEUEeNTOp paCTHAXKeHHd B
pasrudartesie HOTH Y JelepeOpHpPOBAHHON KOUIKM JaeT HMIYJbCHl B
TeYeHHE 3HAUUTENBHOTO BpeMeHHu ¢ uactotoil jo 300 umn/cek. Munep-
BALMIO MBIIILI COXPAHSJH HENOBPEKJEHHOH, pasjparkuTeseM CJay-
JKHJIO pacTsizKeHHe, a JUIS OTBEAeHHS Opalsi JIHUIb TOHKYIO BETOUKY
3aJIHero Kopelka cuuHuHoro mosra. CreoBaTesbHO, YCJIOBHSI OIBITA
ObBIIH BIOJHE (PU3HOJOTHUECKMMH. Kakum ke o0Opa3oM BO3HHKAET
TAKOW JJINTENbHbIH W MHTEHCHBHBIH paspsi, UMIYJbCOB ?

Mo3KHO TPENJTONKUTh CAeAYHLIUe, He 00513aTeJbHO HCKJIOYaIoIye
JpYT Apyra oObsICHEHUS.

1. M3BecTHO, UYTO B HEPBHLIX BOJOKHAX C CHJbHO BBIPaXKEHHOH
aKKoOMojanueil MOMKHO BLI3BATL PUTMHUECKYIO HMMIYJABCALHUIO U
yTpaTy akKoMOJlalliu, HATIpUMep TIPH MOMOIIH areHTOB, BbI3bIBAOLIUX
Jekanbiuunanuio (em., sanpumep, ®Peccap, 1936; Comanar, 1935—1936;
Bpunk u bpouk, 1937; Mouse u Kone, 1939). Muorue uyBCTBUTEJ b-
Hble HEPBbl B HOPMAJbHBIX YVCIOBHSIX MOTYT HAXOJUTLCSI B COCTOSHHH,
OJM3KOM K BO3HHKHOBEHHIO HMMITYJBLCOB, H 00JanaTh CBOHCTBOM,
kotopoe JI. Jlanux u M. Jlanuk (1937, 1938) nasbiBaju aBTOPUTMHU-
HocTeio M Kotopoe Monbe u Kone (1939) xapaxkrepusoBajii Kak
crenuguuecknit (peHomen peszonanca. A. Mouwe (1952) nan coaxy
CBOUX TMOCHEIHUX paboT, KACAWOUIUXCS 3TOro SIBJAEHHS B HepBaXx.
Ponb siBnenus pesonanca B crenu@uuecKux appepeHTHBIX HePBHBIX
BOJIOKHAX €llle HEH3BeCTHA; BBUJY BAXKHOCTH BOIPOCA 3TO fABJIEHHE
caelveT M3YUaTh B CBSI3M € TeHEPATOPHLIM IMOTEHIIMAJOM, 4acTOTOH
UMIYJILCOB W ajanTaluei.

2. BecbMa BeposiTHO, UTO TOHKHE AMHEJHHOBbiE HEepBHBIE OKOH-
uyaHusi, XapakTepHble AN OOJBIIHHCTBA OPTraHOB YYBCTB (CM. (DHT.
5,b), creunanbHo TNpHCNocoOJeHbl, 4YTOObl B HHX HE BO3HHKaJa
aKKOMOJAIHsl TIPH BO3JEHCTBUU NoTeHuuana peuenrtopa. Tak, Kartu
(1950a, b) nokasaJ, uTo B TOHKHX HEPBHBIX OKOHUAHUSX MBILEUHOIO
pepeTena, jake TPH OTCYTCTBHHM KAKOTO-JHOO PaziparKeHus, MOTYT
BOBHHMKATL 1eDOJBIINE HEePACTPOCTPAHSIONIHECS] THKOBble IOTeH-
ILHAJBI, KOTOPLIE INepepacTaioT B PacrnpoCTPAHSIOUHECS HMIYJbChI,
eCTM HECKOJBKO TAKHX MOTEHIHMAJOB OJIHOBPEMEHHO JOCTUralOT MecTa
CAUAHHUA OTIeJbHBIX BETOUEK B OJIHO BOJIOKHO (CM. Takke beJsuep,
Hukonee u Ulrpém, 1953). Taxkoe cnmoHTanHoe BO3HHKHOBEHHE HM-
NyJLCOB SIBJASIETCS TOUTH pellaloliM  JOBOJOM TPOTHB HAJHUHSA
akKOMOJiauuu, 91 KOCHYCH 3THX ONBITOB OoJee MoApPOOHO B CBS3H C
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BOMIPOCOM O MeXdaHH3Me CIHOHTAHHOTO BO3HMKOBEHHSI HMIYJbCOB B
opranax uyBcTB (rs. III). [daxe ecau Obl B OTA@ALHBIX HEPBHbIX
OKOHYAHHSAX CYIIEeCTBOBaJa HEKOTOpasi aKKOMOJalus, Hadnuue 00Jb-
IIOTO YKCJIa 3THX OKOHUAHWM oOecrieunJio Obl pa3iparkeHue Ha «CTaTH-
CTHUYECKOI OCHOBE» TPH CJAHSHHH 9THX BeTodeK B oOumuil HepB. IDT1a
FHNnoTe3a HMeeT elle W TO MPEeUuMYLIeCTBO, UTO JeJdaeT MOHATHbIMU
XapakTepHble uepThl MOP(OJOrHYECKOr0 CTPOECHHSI OPraHoB UYBCTB.
Ecan st npaBuabHo nousta Kanyku v apyrux (1951), ux meicab passu-
BAaeTCsI B TOM K€ HallpaBJeHHH.

3. Hakomnel, akkoMOJallHHl MOXKeT HPOTHBOAEHCTBOBATL 3JEKTPO-
TOHHYECKOE pacrnpoCcTpaHeHue MOTEHLiHaJJaa peLenrtopa.

Bennunna akkoMojaluu peuenTopHOro KoHua Jo00oro HepBHOIO
BOJIOKHA, KaK Bbicauuad I'panut u Cxorayua (1943), npucnocoodsena,
110-BHJIUMOMY, K OCOOEHHOCTSIM JAHHOTO Oprana 4YyBCTB. Ipeil u
Merteioc (1951) cpaBuuam akkoMojauuio OoTAeNbHBIX TeJel [launnu
Opbl2KeHKM KOLWIKH K PaBHOMEPHO HapacTamouleMy MeXaHHYeCKOMY
pasipakKUTeJa0 ¢ akKoMojalued ux ap@epeHTHbIX BOJOKOH K pas-
HOMEPHO HapacTaloleMy 3JeKTPpHueCKoMy ToKy. «Kpurtuueckasa Kpy-
TH3Ha» pasjpakeHusi B 000MX caydadx Oblia oueHb OJau3Ka, 4TO
VKA3bIBAET HA KAKYIO-TO CBsI3b MEXKAY ajanTauuedl u akkoMmoAalueil.
Henasune paGortel ¢ renepatopubiM nortennuasom Ttesnel [launnu
(AnbBapec-Byunabs u ap., 1953; Ipeit u Cato, 1953) takzke nokasbi-
BAIOT, UTO 3TOT IOTeHUHAJ] OBICTPO MajaerT [0 3KCHOHEHIIHAJbHOM
KPUBOIl ¢ NMOCTOSIHHOH BpemeHH nopsiika 2 mcex. B teabue Ilaunnm,
O/IHaKO, OKOHUAHWE HEPBHOTO BOJIOKHA MUMEET PEAKHH THI CTPOEHHS
U 1npejacTapasger coboii oOpazoBanue, HanoMmMuHarouiee ctedenb ¢
VTOJIIEHHEM Ha KOHIlE, OKPYKeHHbIH OOJBIIHM YHCJAOM KOHIEHTPH-
yeCKMX cqoeB (cMm. Huike). CjefoBaTenbHO, €ro ObCTpas aKKoMoJa-
IIUSl K PaBHOMEPHO BO3pacTaiollleMy pasipazkKuTeJi0 He [IPOTHBO-
PEUHT OTCYTCTBHUIO AKKOMOJAIWU B TAKOM OpPraHe, Kaxk peLenTop
pacTsiKeHus C ero OObYHBIM THIHYHO PACUIEINJSIONIAMCH HEPBHBIM
okoHuanuem (cm. ¢ur. 5, B), a TaxkikKe B CYXOKHJAbHbIX TeJblax
lonbarKy, MBILUEUHBIX BepEeTeHAX, «IUJHHAPHUECKUX OKOHYAHHIX)
Pyppunun (Flonpeku-Manuonn), kouuesblx kKoadax Kpayse, Heopra-
HH30BAHHBIX «UETKOBMJIHBIX» OKOHUAHMSIX, BOCHPHHHMAOWHUX O0Jb,
HEPBHOI CeTH, OKpYyKalolled BOJOCKH, M KOJ0OUKaX CeTuaTKu (s
VIOMHHAIO JIHIIb Te CTPYKTYPBI, 0 KOTOPBIX OY1y TOBOPHTH HHZKE).

6. [Mnepnoaspusanus 4yBCTBHTENbHBIX 00pasoBaHHH

['oBopst 00 ajpantauuu OpraHoB YYBCTB, f HE DPACCMOTPEN BO3-
MOZKHOCTH TOTO, UTO B HEKOTOPBIX KOHUEBBIX OpraHax AenoJsipu3yro-
IMI reHepaTOpHbIH TMOTEHUHAJd TPH [pPeKpalleHHH pasjiparkeHwust
MOZKET CMEHHTBCA TPOTHBONOJOZKHBIM IIPOLECCOM THIIEPTOJsIPH3a-
IHH, KOTOpas MpPensiTCTBYeT CJAeloBOMY paspsiay. Jlas cerdyaTky s
cuess HeoOXOAUMBIM MOCTYJWPOBATH IIPOLECC (IOCTBO30OYAHTENbHOIO
TOPMOJKEHUS», UYTOObl OOBSCHUTL IIOJYUEHHble KpHBbIE, IPEICTaB-
JenHble Ha (ur. 14. ITu KpHUBbIE 3anKCaHbl C OJHHOUHBIX 3JEMEHTOB
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rjasa MOPCKOH CBHHKH IIPH IIOMOLIH MHKpPO3JeKTpojaa. Kpusble
[, 1T n 111 3anucansl IpH YBEJAUIHBAIOMIEHCH JJIHTEIbHOCTH pasjpa-
KEeHHSI, TIpHueM Ha KpuBoH J/] mOKas3aH JIMIIbL KOHEI TMEepPHOJa OCBe-
IIEHUST TIPOJIOJIKUTENBHOCTEIO 5 cek. C VBelHueHHeM JUIHTeJIbHOCTH
pasiparkeHusl Iaysa B paspsje HMIYJILCOB IOCHE MpPeKpalleHHst
oceellenust ysenuunsaercsi. Kpusee V, VI u VII noxkaseiBaior, u4To
yBeJIMUeHHE HHTEHCHBHOCTH Pa3JpazkeHus TAKiKe NPHBOAUT K VIJHU-
HeHHIO maysel. Kpusble noyyeHbl Ha OQMHOUHBIX 3JIEMEHTAX, pear-
pYIOIIMX JIHIIL Ha BKJOUeHHe cera (cp. ra. II) u obwlupeix amaa
MaJOYKOBOTO TJId3a TOTO FKHUBOTHOTO.

®ur., 14. TlocTBo306yaHTeIbHOE TOPMOXKEHHE B [Jas3e MOPCKOH
ceunku (I'panut, 1945a).

I—IV — BAHsiHe JIHTeJLHOCTH pasapazkenug B 600 ax: I — oxomo 0,5 cek.,
IT —1 cex., I[I] — xoneuy mnepHOfa OCBeHEHUH JJHTENLHOCTBIO 5 cex., IV — KoHen
NepHOjIa OCBELleHHdA AIHTeJbHOCTBIC 20 cek.; V—VIl — mBiausHMe HHTEHCHBHOCTH

pazapamenng: V — 20 ax, VI — 150 ax, VII — 500 ax.

[IpuBesennble KpUBbIE, 3dlHCAHHbIE C CETYATKH, OTHOCATCH K
TpeTbeMY HelipoHY, oJHako ToRobHOe ke IOCTBO30YAUTENbHOe
TODMOXKEHHE ONUCAHO M JJIsi MHOTHX TPOCTHIX OPraHOB UYBCTB, Ha-
npumep Tepmopenentopos (Xenseq u Lorrepman, 1951a, b, ¢; Honar,
1952a, b).

Merteioc (1933) onucana mnpekpalgende paspgia UMIVJILCOB OT
MBIIIEUHBIX BepeTeH Iocae OKoHYanus pactaxenus (cm. ra, VII,
dur. 122, I u I11). B 31om ciyyae, Kak yKasblBaeT aBTop, 4acThb 3(pderta
MOKHO, TTO-BHJIUMOMY, OTHECTH 32 CYET CHJ BASKOCTH M 3J1aCTHUYHOCTH
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MBIIIIIBI, T4K KaK B TEYEHHE HEKOTOPOTO BPEMEHH IPH H3MEHEHHH
COOTHOILUEHHUS MEKAY HANpsKeHHeM WU JJIHHOH BepeTeHa 0Kas3blBAlOTCH
HEeHATPYZKEeHHBbIMH. ODTHM, OJHAKO, HeJb3sl OODBSCHUTL $BJCHHE B
LLeJIOM, NOCKOJIbKY Januble Kartna, nosydyeHHbie HAa HEPBHBIX OKOH-
YaHHUSX MBIIICUHBIX BepeTeH JATYIIKH H Yy2Ke TIPHBOJUBIIMECS BbIIle
(cm. (ur. 9), fICHO MOKa3bIBAIOT HACTYMNAIOULYIO TOCHAE IpeKpalleHHs
pacTsKeHHsI THOEPNOJSPU3aLHI0, BO BpeMsa KOTOPOH MDIIEYHOE Be-
peTeHo HeaKTHBHO. DByjayinee nokazker, yJaacTcd JH IPH IOMOLIH
MHKPO3JIEKTPOJOB BbIIBHTbL TAaKVIO K€ TOCTBO30YAHUTENLHYIO UJIH
BMOPUYHYI0 THIEPHOJSPU3ANUI0 B JPYILUX UYBCTBHUTEJNBLHBIX oO0pa-
30BaHMSIX U OOBSICHHTL, TaxkuM oOpaszom, oOllee siBJeHHE NOCTBO3-
OYAUTeNBHOIl JIeNPeCcCHH.

A b B r

® ur. 15. BuusgHue XJOPHCTOTO KaJHsl Ha 3JCKTPOPETHHOIPAMMY
JATYUWIKA OPH pasanuenx oTBejeHdax (I'pamut u Tepman, 1938).

A — cxema OoTEBeJleHHA ; 5 — HOpMasbHas peakuusi; B — Bckope mnocJse sosaeficTBHA
KajdueM; [ — c¢OyeTd JAJHTeABHOE BpDeMsl NOCJe BO3AEHCTBHA KaaueM. OTKJAoHeHne
BBEPX 03HAUAeT MNO3HTHBHOCTL BEPXHEro 3JeKTpoja.

Humetorcs Jjin Kakue-uuOyAb YKasaHUs Ha NepeutHyro TMIepIioJis-
pPH3aIMI0 B OpraHax uyBCTB IIPU aJleKBATHOM paszjpazxeHuur IlepBble
JAHHbIE B 3TOM HANpAaBJEeHUHU ONSITb-TAKH OTHOCHATCS K CeTdaTke.
Kax Mbl YBHJIMM HHJKE, CeTYATKA SBJSETCS CJOXKHBIM OPraHoOM, H ¥
MO3BOHOYHBLIX OHA UHBepTHpoBaHa. [lo3ToMy NPUHSATHI 3HAK NOTEH-
IHAJIOB 3JIEKTPOPETUHOTPAMMbBI, PErHCTPUPYEMOU IPHU CTaHAAD THOM
OTBeJIeHWH, T. €. OT POTOBMILBl M 3ajHell MOBepPXHOCTH TIJasa, Mo-
BUJIEMOMY, COOTBETCTBVET IPOTHUBONOJOXKHOMY 3HAKY IOTEHLIUAJOB
BHYTPH camoii cTpykTypel. Ha ¢ur. 15 cxematuuecku uzoOpaxeHna
3JeKTPOpeTHHOrpaMMa rJjasa JArymikd IPH OCBeUleHUH eIHHUYHOU
Benbinkoil ceera (I'panut u Tepman, 1938). HMcnoawsoBanu ueThbipe
cnocoda oreenenus (£, 11, 111 n IV), us xotopolx I 4BasieTCsa CTaH-
JAPTHBIM OTBEJCHHEM 3JeKTPOPETHHOrpaMMbl. BepXHHIl 3JeKTpOxL
Ha ¢ur. 15, A Bcerja noJoxuTejeH H, CJAeI0BATENbHO, IPU CTAHAAPT-
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HOM OTBeJIeHMH [ pPOroBHUHBIH 3J€KTPOA noJozxuteneH. IIpua 3Tom
OTBEJIEHUH HOPMaJsibHAsli pPeTHHOTpaMMa COCTOMT M3 HeraTHBHO-
MO3UTHBHOH DeaklIHH Ha BKJAYEHHe CBeTa W MO3UTHBHOTO 3(dekTa
BBLIKJIIOUEHHU ST TIPU TIpeKpalieHun pasapaxenus (¢dur. 15, 5). Heratus-
Has peaxklHsi SIBJSIETCs TaK Ha3blBaeMO# BOJHOH @, MO3WTHBHAS —
BosiHoit b. Kannsi pacTtBOopa KaJsusi, nomellleHHAst B TJasHON 0OOKall,
CHauaja VBeJHUHBAET HAYaJbHYIO HeraTHBHYI a3y (BoJHY a)
HeraTHBHO-TIO3UTHBHOTO KoMmrutekca (¢ur. 15, B), a 3artem cnycrts
HEKOTOPOE BPeMS, He MEeHSIS TIPOJOJIKUTENLHOCTH JAaTEeHTHOIO Mepu-
OJla PeTHHOTPAMMEI, JleJlaeT ee IeJHKOM HeratuBHoi (¢ur. 15, I).
MaBecTHo, uto Kaauil siBasiercs Aenoasipusyiomum arentom. Cuaeno-
BATEJNbHO OCTABIIASICS HEraTHBHAsI Peaklusi B OTBET Ha OCBeLlEHHE
He MOXKET ABJATHLCS JenoJsipudaiueii, BoI3bIBaeMoil JIefCTBHEM CBeTa.
[TockonbKYy ceTuaTKa MO3BOHOYHBIX HHBEPTHPOBaHA, H3MEHEHHe ee
MOTEHIHAaJa, HeraTUBHOE B CTAH/JAPTHOM OTBEJIEHHH, OYJIeT B AeHCT-
BHTEJBbHOCTH NMO3UTUBHBIM IIPH yUeTe OPUEHTALHH CTPYKTYP CETYATKH.
Opnako 3TH ycnoBHble 0003HAUEHHS OYAYT NPUMEHSITLCS HAMH H
Jlabliie.

Jpvrue kpusble Ha ¢ur. 15 NOKasbBalOT 3JEKTPOTOHHYECKHE
BOJIHBI B 3DHUTEJBHOM HEPBe, HaKJAJbIBAIOUHECS HaA 3JeKTPOPETHHO-
rpammy (/7), u Bosnubl B HepBe B otraensnoctd (I/V). Kanuii ouenp
6blCTp0 YCTpaudaeT 3TY aKTHBHOCTD HEPBA, TAK UTO NOCJEC €Iro IIpHJO-
Kenus oTsefenHe [/ npejcrapiasieT 3epKagbHOE OTOOpAKEHHE 3JeK-
TpopetnHorpammbl (oteejgenue /). O coBpeMeHHBIX HCCJACJOBAHUIX B
06JIaCTH  3JeKTpopeTHHoTpahuu s OVAY ToBOpHUTH B I, V; cefiuac
sl JIMIIb MOBTOPIO, UTO [IPOLECC THIEPHOJsSpPH3allil OoOHAPYIKeH Ha
ceTyaTKe IMO3BOHOYHBIX H UTO €ro MOXKHO BbIIESJIHTH Inpu INoMoULH
JEMOJNSAPUBYIOLLErO areHTa, YCTPAHSIOUIEr0 NOTEHUMAJ JeroJisipu3a-
OUH (MOJIOKHTEJNbHBIT HA POTOBHUE — OTKJOHEHHE BBEpX B OTBeje-
Huu I npu HopmanbHoit peaxkuuu). [losnoe o6cyzkaenne 3THX JAaHHBIX
nano vy I'panura (1947, 1952b).

YeTkue faHHbIE B NOJB3Y HEPBHUYHOH FHIEPIIONSIPH3ALHH YYBCTBH-
TeJsbHOro oOpasopanusi noaydennl [lappu (1947) na roaske capan-
UK — I0-BHJHUMOMY, IPOCTeHIlLIeM 3pUTeJLHOM pelerntope. IT0T oprai
pearupyeT Ha OCBelleHHe VBeJHUeHHeM ToJaspudauuu. Mamedenus
MeMOpPaHHOIO IIOTEHIIHAMA MOXKHO, 3aPErucTPHPOBATL OT TPHIOAHS-
TOTO HepBa B BUJIE IOJIOKHTEJIBLHOTO JIEKTPOTOHHIECKOTO MOTEHIHAJIA
nojgo6no Tomy, kaxk Kary (cm. ctp. 24) perumctpupoBas THIEPIOJsi-
PH3AUUOHHBIA [OTeHIHad OT appepeHTHBIX BOJOKOH PeIenToOpOR
pacTsizKeHHsI NpH NpeKpalleHud pasjapaxkenus. OpHako B padoTe
[Tappu enuHCTBeHHOH peakipeldl Ha OCBeIIeHHe, KaK MOKa3aHo Ha
(ur. 16, apasercd 3TOT NOJOXKMTENBHBIH noTeHuuan. [lpu mpekpa-
[eHHH OCBelleHHs I[OTeHIHaJ] H3MEHAeTCs B oOpaTHOM HanpasJe-
HHH: B IJlaske TMPOUCXOJAUT JICTMOJSAPH3AUHS, [epeKphiBaiomas
HCXOJHBII YPOBEHb B CTOPOHY HEraTHBHOCTH. Takum ob6pasoM,
HEraTUBHBIM JICNOMAPU3ALMOHHBI NOTEeHIHAa sBJAsgeTcs: 3PheKToM
BHIKJIOYeHHs., Hu BKIOueHHe, HH BBIKJIOYEHHE CBETa HEe BBI3HIBAIOT
HMIIYJILCOB B BOJIOKHE 3PHTENBLHOI'0 HepBa, KOTOPOe V capaHud Jo-
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BOJILHO TOJICTOE (25 W), HO HUMeeT B AJINUHY TOJbKO 1 mam. BbLI1O, O4HAKO,
0OHAPYKEHO, UTO IO JOCTHIKEHHH HEraTHBHOH 3JeKTPOTOHHUECKOH
BOJITHOU KJETOK OKOJIOTJIOTOUHOIO TaHTJIHUA TMOCJeJAHHe JaloT pPaspsj
HMITYJILCOB B OTBET HA OTpHIATeNbHOE KoJebaHHe MPH BbIKJIIOUEHHH
i, TAKUM 00pa3oM, BeyT ceOsl MoJOOHO APYTHM KJETKaM IPU AeToJis-
pusanuu. CleloBaTeJNbHO, 3[eCh Mbl HMeeM TaKo# e MeXaHH3M
paspsja MMIYJbLCOB HA BHIKJIOUEHHE IPH H3MEHEHUAX IOTEeHLHaJa,
KAKOH Obll BHAUaJe TNPHHAT JUIsl CeTUaTKW NO03BOHOYHBIX (I'panut,
1933, 1947, 1952b). JIo cero BpeMeHH TAKOI I1a30K ABJISETCS €IUHCT-
BeHHON OJAMHOYHOH UYBCTBHTEJIbHOI KJETKOMH, AJSI KOTOPOH $ICHO
J0K43aHO, UYTO CBEeT BBbI3bIBAET B HEH THUIIepPHoJIsipH3alHi0 BMECTO
jenonsipusaunud. ['nasz Limulus, Kak Mbl YK€ BHJIEIH, JIENOJSIPU3Y-

—
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@ ur. 16, DaexTpHueckas peaxkiug raazxa, perucr-
pHpyeMas B BH/E 3J1eKTPOTOHWUYECKON BOJMHDbI B HEpBE
rnazka (Ilappu, 1947).

CTpeJKaMH OTMeUeHO BKAKUeHHEe B BLIKJWUeHHe cBeta. SdderT
praovenns — 0,27 me. Ormerka Bpemenu 0,1 cexk. Kpusyio
UHTATL crpaga HaJger0., OO0wHCHEHHEe CM. B TEKCTC.

eTCsi CBETOM TaK »Ke, KAK M BCe JIPYrue YIOMHHABLIHECS Bblle (CM.
paszjes 4) nmpocTele 3pUTENbHbBIE PEeLeNnTOPhl, ¥ KOTOPLIX MaHIJIHO3HbIE
CJIOW OTCYTCTBYIOT WM Obinu yjaamenb.. Ceernxuu (1954a), oCHOBHI-
BasiCh Ha CBOei paboTe ¢ MUKPO3JEKTPOLaMHU Ha CeTUATKE PbIO, YTBED K-
JIAeT, UTO UX KOJIOOUKH PearupyioT paspsjoM HMITYJIbCOB B OTBET HA
THIIEPIOJIIPU3ALHIO, HO €T0 JIaHHble KaKYTCs MHE HeyOeJuTe/lbHbIMHU
(onu OyayT obeykaensl B 1. V), Peaknuda ceTuaTtku, XapakTepusyio-
HIAsiCsT TOTEHIIHAJaMH NPOTHBOIOJOMKHOTO 3HAKd, PErHCTPHPOBAJIACDH
HA TIPOTSKEHHM BCeH HCTOPHU 3JEKTPOPETHHOTpPa(mu, HAauHHAsT OT
1865 r. u o nacrosuiero Bpemenu (I'panut, 1947). Onnaxo, Kak yxe
VIIOMHHEAJOCHL BbIIIe, B KJETKAaxX MepeaHHX PpOroB CIHHHOTO MO3Ta
Bpox, Kymoe u Ixkac (1951, 1952) npu nomoin BHYTPHKJIETOUHDLIX
MHKPO3JEKTPOJOB 3aPErHCTPHPOBAH ACNOJNSPU3ALNI0 MeMOPaHbl NIPH
BO3OYKACHHH ¥ THOEPHOAIPU3ALHNIO NPH TOPMOKEHHH KJCTKH. ITOT
pe3yJNbLTAT SCHO NMOKA3bIBAET CBSI3b BO3OVIKACHUA C JRINOJSIPU3ALUEH,
a4 TOPMOMKEHHS — ¢ runeprnoJssipusanueil. CiaegosaTesibHO, HeJb3sl
COTVIACHTHCS C TeM, UTO THIEpPNOJSIpU3alus BbI3bIBAET paspsail HM-
MYyJbCOB, TOCKOJBLKY 3TOMY IPOTHUBOPEUAT HCKIUHTENBHO UeTKHe
H OTpeJesentble KCMepUMeHTa/lbHble JaHHbIe,
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7. Cucrema ¢ 3¢heKTOM BKJIOYECHUS — BbIKJIOUYEHUS

KpaTkoe H3J0XKeHHe 3TOI 0COORHHOCTH UYBCTBHTENbHOH OpraHu-
3allUM CJIEIVET JaTh ViKe CeHuac, IIOCKOJIbKY OHA CBOMCTBEHHA Kak
3PUTENIbHbIM, TAK H CJAYXOBbIM PeakUHsM H, TAKHM 00pasoM, Urpaet
UpesBBIYAHHO BaxKHYIO poJb. Haubosee npocra cucrema ¢ sddexktom
BKJIIOUCHUA—BBIKJIIOYEHUsT V  JABYCTBOPUATOro MoJuiocka Pecten
(emOpCKOil rpedeloKy), B I/ia3e KOTOPOTo HMEIOTCS J[BA CJOSI 3PUTENb-
HBIX KJETOK; KJETKH OJHOTO CJ0S Jai0T UMIVJLCHl Ha BKJIOUEHHE
CBeTa, KJIETKH JPYroro cilos — Ha ero BbiKJaouenne ([aprtaaiin,
1938b). Kuetku 060ux THNOB HEOOXOAUMO HCCAEI0BATL MPU IIOMOIIH
BHYTPHKJIETOUHBLIX MHKPO3JeKTpoaoB. Koe-uto MOKHO BBISCHHTH
TAKzKe I[IPU NOMOLIH DOJASAPU3VIOIETO TOKA INPOTHBONOJOXKHBIX Ha-
NpaBJIeHuii, IMOCKOJBKY Ha CeTUYaTKE IO3BOHOYHBLIX OH OKAa3LIBAeT
NPOTHBONONOKHOE BJIHAHME Ha 9JIEMEHTbl CeTUATKH B 3aBHCHMOCTH
OT TOTO, pearupyer Ju JaHHbIH 3JEMEHT NPEHMYIIECTBEHHO Ha BK.JIIO-
ueHHe MJIM BhIKMIOYeHHe ceeTa ([lxeprann u I'parut, 1947).

B raase Liémulus s¢dexT BBIKIIOUEHHST OTCYTCTBYET, OAHAKO
€ro MOJKHO IOJYYHTH Ha OTAEJNbHBIX HEPBHBIX BOJOKHAX C IEHTPasb-
HOI CTOPOHBI OT 3PHUTENbHOrO rauraus (Buabcka u apraaiin, 1941).
To xe camoe HMeeT MeCTO B OpraHe cjlyxXa MJEKONHTAWOIIUX, TJe
3(eKT BBIKJIIOUSHHSI BO3HUKAeT JHIIb 10 JOCTHXKEHHH pPaspsjiom
HMIIYJILCOB MeAManbHoro KoJsenuartoro teqa (lamamboce, 1952). Bnep-
Bble 3TOT 3(pQPeKT ObUI 3aperucTpuposad Ixkom H Jinepom (1943) B
CITYXOBBIX NYTAX JATVIIKH H bpemepom (1943) B xope xowmku. Oue-
BHJIHO, paspsgjJ HMIVJILCOB B OTBEeT Ha BBIKJAIOUEHHE, M0J0OHO Tak
HasoipaemoMy peduiekey oraaun ([eppunrton, 1906), MoxkeT BO3HH-
KaTh B Pe3yabTaTe B3aUMOJCHCTBHS LEHTPAJLHBIX CTPYKTYP, OKA3bl-
BAIOMHX HA OJHH H TOT K¢ HEHPOH NPOTHBONOJOKHOE BiausiHue. Het
OCHOBAHMI InpejnoJjarars, 4YTO MeXaHHU3Mbl B3aUMO/EHCTBUS B IEPHU-
(PepUYeCKUX ¥ UEHTPAJbHBIX CTPYKTYPAX AOJIKHBLI ObITh 00513aTE/IbHO
pas3JUYHBIMH. B 000HX ciaydasgx NPOUCKXOAUT AENONSIPH3AUMS i TUIIEP-
noaapusanus. EnuncTBenHoil, 06HAPYXKEHHOH A0 HaCTOSIIEro Bpe-
MeHH, oOmell yepToil Bcex cucTeM, 06JafaomuxX 3(PHeKTOM BRJOUE-
HUSI—BBIKJIIOYEHHUS, SBJAETCS HAJHUYUE JBVX IIPOTHBOIMOJIOZKHBIX
npoueccoB. Ilockoabky B omMmatuauu Lémulus BO3HUKAET JHUIIb
JenoNsIpU3ANHOHHBII NOTeHIHA, 3/1eCh HeJb3s 0KHJAATh W HAJUUUS
s(ppexTa BIKAIOUeHHsT. OJHAKO, €CJN MBICJEHHO COeIUHHTH OMMATH-
quu apraaiina ¢ raaskom Ilappu (B mepBoM CBET BBLI3BIBAET JEMOJIS-
pPHU3aIHI0, BO BTOPOM — THIEPHOJAPU3AIIIO) B OJHH BOOOpaZKAEMbIH
JBYXKJIETOUHBIH I71a3, MBI IIOJYUYHJIU OBl B pe3yabTaTe CUCTEMY, T0A00-
HYIO ceTuaTke [Pecten HAH CIOKHOMY IJasy MO3BOHOYHBIX, 06Ja-
Jalomux sp@exKToM BKJ/IOYeHHUSI—BHIK/IIOUeHUsI. Bosuukawmue npu
JeIICTBHH CBETA MOTEeHIHABI TPOTUBONOJOKHBIX HATIPABJASHUIT, O/TUH U3
KOTOPBIX OOYCNOBAHBAET BO3OYKAEHHe, a APYroil — TOpMOIKelHe, B
KoMOMHALMH JAPYI C APYIOM MOIJIH OBl BBI3BATh PEAKIHIO HA BKJIO-
UeHHe, peakluio Ha BBIKJIIOUEHHE HJIH JaKke 3(PPeKT BKJIIOUYEHHT—
BBIKJIOUEHH A, T. €. TO XK€, YTO MPOUCXOJHUT B CeTHATKe MO3BOHOUHBIX,
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Hmenno no 3ToMy IYTH, U3JCKEHHOMY 3/€Ch B JICTKO JIOCTYNHOH
75 NOBWMaHust (opMme, W0 PA3BUTHE MBICJH M SKCIIEPUMEHTHPOBA-
HUSI B OTHONIEHHH CE€TUATKH MO3BOHOUHBIX (cM. ['panuTt, 1947, 1952b).
OTkJOHEHHS] KPHUBOH 3JEKTPOPETHHOrPAMMBI IIPH  BKJIOYEHHH H
BLIKJIIOUEHHHU CBETA, MoKazauuble Ha (Ur. 15, ObIIH H3BeCTHBI ViKe ¢
caMoOro Hayaja 3JIEKTPOPEeTHHOIPA(PHUUeCKHUX HCCJASJOBAHUH. IApHAH
u Merrtpioc (1927a, b, 1928) Bnepsble NpH NOMOILH COBPEMEHHBIX
METOJIOB 3allicaJi COOTBETCTBYIOLUIHE Paspsiibl UMIIYJILCOB B 3DUTEJb-
HoM HepBe (0 GoJiee pAHHUX TIONBITKAX 3TOTO POAA CM. B HCTOPHUECKOM
o63ope v ['pannra, 1947). Ha ocnoBe ananusa 3jJeKTPOPETHHOTPAM-
mMbl Miekonuratomux (Ipanur, 1933) s npeanosoKuil HaJU4YHe B
CeTYaTKE TOPMOZKEHHUsd, YTOObl OOBSACHHTL 3(PPeKT BLIKJIIOYEHHST;
370 JIeCTBUTEIBHO OBLIO T0Kazano B padoTe, INPOBEAEHHOI COB-
vecto ¢ Tepmanom (1934, 1935). 3arteM NOSBUJINCL H3BECTHbIE
patotel ['apriaiina (1935, 19382) ¢ MEHKponpenapHpoBaHUeM BOJOKOH
3PUTEJNLHOTO HepPBa JISITYIIKH, IIOKa3aptiiie, YTo CYIECTBYIOT ROJIOKHA,
pearupyiomue HJIH Ha BKJIIOYeHHe, HJH Hd BbBIKJIOUYEHHE CcBeTa, &
TaKzK€ BOJIOKHA, pearupyloliue ¥ Ha TOo, U Ha Apyroe. Tenepb HX
0ObIYHO HAa3BIBAIOT BOJOKHAMH HJIH 3JIeMEHTaMHU € 3(P(eKTOM BKJIIO-
yeHHs, ¢ 3(pPeKTOM BBIKJIIOUeHNHST HJIH C 3(DPEeKTOM BKJIIOUEHHs—BBIK-
JIOUEHHsI, TIOHUMAas NPU 3TOM, UTO TAKOe pasrpaHudyenye NpeicTas-
JasieT coboii HekKoTopoe upeamepHoe ympoinenne. Jlanusle apriaiina
ObiJIM BCKOPE TIOATBEp ZK/IeHbl TPH NOMOIIH METOJHUKH C MUKPO3JEKTPO-
namu (cm. Ipanut, 1947). O6Gunapy:keHHOe HAMH TOPMOZKEHHE CBETOM
0Ka3aJoCh TOPMOZKEHHEM MHTEHCHBHOTO paspsja HMOYJIbLCOB Ha
BBIKJIIOUEHHE BO BpeMsl MOBTOpHOroO oceelleHus. Ha csoem npenapare
OJHHOUHOI'C BOJOKHA FélpTﬂaf{H [1oKasaJ, 4Te IIOBTOPHOE OCEBEelleHHEe
MOJABJSIECT Paspsiji HMIYALCOB B OTALJALHBLIX 3/JeMeHTax ¢ 3(ppexTom
BHIKJIIOYEHHsI. TakuM 00pasoM, 3TH 2JeMeHTbl TOPMO3STCH CBETOM
1 KakK Obl PacTOpMAaXKHBAITCS IPH ACHCTBHH TEMHOTHL

[Tosyuennple pe3yjabTaThl CXeMATHUYECKH H300paxeHbl Ha (DU,
17. CyiecTByeT TPH THIA BOJOKOH, O0JaAOMUX CTIOHTAHHON aKTHB-
HOCTBIO, DTa AKTHBHOCTb CAYIKUT KaK Obl (GOHOM JJisl IPOSBJICHHS
TopMO3HOTO 3(hpeKTa, a TakzKe INOCTBO3OYAUTENBHOIO TOPMOXKEHHS,
KOTOpble 0e3 37oro He OblIM Obl BHJAHDL; 00 3TOM CKasano B JAPYToii
patore (I'panur, 1945a). Bosmoxkuno tuna 1 jgaer paspsii UMIYJIbCOB
[PH BKJIIOYEHHH OCBEILEHHS] H He PeaTHpPYeT Ha ero BhIKJouenue (pur,
17, I). Y Bomokua rtuna Il crnonTannas uMny/abCalusi TOPMO3HTCS
CBETOM, H 3TO BOJIOKHO J@eT paspfAA NPH NPEKPAalleHHH OCBeIeHHSs
(dur. 17, 11, a). Ecau janHoe BOJOKHO NMOBTOPHO pasjaparkaioT OCBe-
HEHHEeM BO BpeMsl pa3pfjia Ha BBIKJIOYEHHE, TO 3TOT paspsj TOPMO-
sures (¢ur. 17, 11,6). Ha npumepe peakuun sonokna tuna IIL Buano,
KaK TPH MNOMONIA OJHOU JIMIIL KOMOWHALUU BO30OYXKIEHHS H TOPMO-
JKEHHST BO3HHKAeT Kak 3(pdekT BKJIOUeHus, Tak U 3PpeKT BbIKJIOUe-
unst (ur. 17, 117). JleACTBUTENbHO, TAKHE THIILI BOJIOKOH SIBJISIOTCS,
o-BHJAMMOMY, HanGoJiee pacnpocTpaHedHbiMd. Bcee BuIbl peaxuuH,
cxeMaTHYeCKH IoKasaHHble Ha ¢ur, 17, nelicTBUTeAbHO HAOMIOAANHCD
B OMBITAX Ha 3JeMeHTaX CeTHaTKH.
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B 3TOM KpaTKOoM OnHCaHUH CHCTeMBl C 3(D(PEKTOM BKJIOUEHHS—
BBIKJIIOUEHU ST €CTh, OJIHAKO, OJIMH I'MIIOTeTHIeCKUH MoMeHT. OH 3ak.J1o-
U4eTCs B TOM, UTO [PH VCJOBUM YUCTOTHI THMA 3JeMeHT ¢ 3dhderTom
BKJIIOUEHHST 6ceeda BO3DYXKAAeTCS TPHU BKJIIOUYEHWH U TOPMO3UTCS
PH BBIKJIOYCHHH, a 3JeMeHT C 3((eKToM BLIKJIOUEHUS ce2da TOp-
MO3HMTCSl IIPH BKJIOUEHUH H BO30Y2KJaeTcsl NpH BbIKJAWueHun. Haman-
UHe TPOTHBOMNOJOKHBIX [0 3HAKY TOTEHIHAJOB CETYATKH, ¢ KOTOPBIX
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®ur. 17. CxemaTHyeckoe H300paKeHHe CIOHTAHHBIX HMIYJAbLCOB
W PCAKIIHH Ha OCBeUleHHEe B BOJOKHAX Tpex THIIOB,
CYLECTBYIOUHX B 3PHTEJbHOM HEpBE.

CTpeJIKaMi OTMeUeHO BHEJIOYeHHe H BhIKJIOUenHe cBera. O6bAcHeHHe
CM. B TeKCTe.

HauaJoCh M3ydeHHEe IMPOIeCCOB TOPMOKEHHS, BIOJHE YKJIAJbIBAETCS
B 3Ty CXeMY, BO BCAIKOM CJjyuyae B TOil Mepe, B KAKOH 3TOTO MOKHO
OKHAATb JUI TaKoH CJ0ZKHOH CTPYKTYpbl. BO3HUKHOBEHHE TOPMO-
JKEeHHS B BO3MOZKHO 0oJiee UHCTOM BH/Ie IPH NOBTOPHOM OCBELLeHHH,
daBaeMoM Ha Makcumyme 3((pexkTa BBIKJIIOUEHHs, COBNAJaeT C Haya-
JoM oTpuuatensHoro kojedanua (cm. ¢ur. 15) (Ipanur u Tepman,
1935, I'panur u Xeam, 1939), B 10 Bpems Kak Bo30OyK/AeHHEe CBA3AHO
¢ noJoupTesapHbIM notennuajtom ([panur, 1947, 1952b; cp. Heéns,
1953). B cpoe BpeMsa HMeHHO 3TO fIBUJOCH YKa3aHHEM, 4YTO BO30YiK-
JeHHE M TOPMOKEHHe B UYBCTBHTEJbHBIX 00pasoBaHMAX XapakTe-
PHU3VIOTCS [POTHBONOJOXHBLIMH H3MEHEHHUSIMH ToTeHLHana. boJjee
IIOJIHO 3TOT Bompoc 00CVKAaacst B ApVrux padotax I'panmura (1947,
1952b).





