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BMECTO NPEAUCNOBUA

Bonpoc o nepegaye XuBbiMu OpraHM3amaMm CUrHanoB Ha pacctosiHme 6e3 yyacTtus
OpraHoB 3BYKOBOW, 3pUTENbHON N ODOHATENBbHOM CBA3N ABNSETCS OOAHUM U3 CaMbIX
CNOXHbIX W 3anyTaHHbIX BOMPOCOB COBPEMEHHOM OuonorMm u Hayku Boobuie. Peub
noet O TakK HasblBaeMoW Tenenatuum, O MbICIeHHONW uHgopmauum (no b, bB.
KaxxmHckomy) wnu, BblpaXasicb npowe, O BO3MOXHOCTU nepefayn MbICnM  Ha
paccTosiHue.

B nocnenHee Bpemsi HA OCHOBE MHOIMOYUCIEHHbIX HABMIOAEHN U AKCMNEPUMEHTOB
MHOIME YYeHble CKITOHHbl cYMTaTb, YTO nepegada Ha pacCTOsAHWE CUMbHbIX 3MOLMA,
nepexunsaHumn, npeacraBneHnn o opme NpeaMeToB U Jaxe WHOraa 3feMeHTapHbIX
KOHKPETHbIX 3adaHun BrofnHe Bo3MoOxHa. OAHako 4alle Bcero Takas nepejada
HabngaeTcqa, Koraa YerioBeK HaxoOuTCA B COCTOSIHUM CUMbHBIX — MEPEeXUBaHWUN,
0COOEHHO B 0OCTaHOBKE CMepPTENbHOM ONAaCHOCTM.

O6bI4HO Mbl NOMbL3YyEMCS MOHATUAMMW, CBA3AHHBIMM B OCHOBHOM C Anana3oHOM
HalWMX HenocpenCTBEHHbIX BOCMPUATUIA (MN BOCNPUATUN, MOMYYEHHbIX NPU MOMOLLN
pasfiMyHbIX BCNOMOraTesnbHbIX NPMOOPOB) OTHOCUTENBHO BPEMEHM M MPOCTPaAHCTBA,
KoTopble camu no cebe 6GecnpegenbHbl. [103TOMy HalwM BO3MOXHOCTM B 3TOM
OTHOLUEHUM OrpaHnyeHbl. [1encTBUTENBHOCTb, BHE BCAKOrO COMHEHUS, NPOCTUpPaETCS
Aarnblie 1 Wwupe paMmoK Hallero BOCNpUATUS.

EcTecTBEHHO, 4YTO BOKPYr Hac CyLECTBYET MHOXECTBE SBMEHUN, KOTOPblE
OCTaloTCA UM COBCEM HEMO3HAHHBIMU UMW Mbl 3HAEM O HUX OYEHb Mano U cygum o
HUX Tarnbke KOCBEHHO, HAa OCHOBAHWUM COMPUKOCHOBEHUS NULWb C HEKOTOPbIMKM  UX
ctopoHamu. [llo-Bnaumomy, Tenenatms M OTHOCUTCS K  YUCIY Takux SBMNEHUN.
Bo3MOXHO, 4YTO WMMEHHO MO3TOMY Y4YEHbIE HE MPUWIM €elle, K coXaneHuw, K
OKOHYaTeSIbHOMY W eAWHOA4YWHOMY MHEHWIO a TOM, CywecTByeT M Boobuie
BO3MOXHOCTb Nepedadm Takoro Buaa uWHGopmauum deHoMeHa nepeja....
(NnpeacTtasnsoLero cobomn, Kak y>xe ckasaHo, HOBble, COBEPLLUEHHO HE U3BECTHbIE HayKe
KayecTBa) OAHOro MHAMBMAYyMa APYromy Ha OOMbLIOM pPacCTOSHUW, .Mbl, OOHaKo,
3aTpygHsemMcs npeactaBuTb, YTOBbI MatepuarnbHbIM - cybcTpaTtoMm,  HOcCUTenem
"TenenaTtembl" ABMSANOCH 3NEKTPOMarHMTHOE norsie.

B cBoen kHure b. b. KaXvHCKMin 4acTO ynoOMMHaeT O HanuvyuMM B KneTkax wu
opraHax obpasoBaHui, TOXOECTBEHHbIX dfIEMEHTaM paauocxembl. [enCTBUTENbHO,
3T obpasoBaHnA onucaHbl MHOTMMW UCcnegoBaTensMu U B HacTosllee Bpemsi
HanMuusa MX B KNeTKax M BHE KINETOK HMKTO HEe OTpuuaeT, XOTs PYHKUMS UX OCTaeTcs
Hen3BecTHoOW. OOHO HECOMHEHHO, KakoBa 6bl HM Oblna  QyHKUMOHANbHas
HanpaBfEHHOCTb  TakMx  obpasoBaHWM (B YACTHOCTM,  MHTPALENONAPOB,
nepuuennionsapoB U ap.), Te 3MeKTpUYecKne Mpouecchl, KOTopble CONpoBOXAAlT
MHOTFOYMCNEHHbIE YHKUMM OpraHmM3ama OMOTOKM Mo3ra, cepaua W Mbilwl, WMOHHbIE
N3MEHEHNA N T. A.,He MOTYyT He BbI3blBaTb B HUX 3NEKTPUYECKNX kKonebaHnn pasnmnyHoro
xapaktepa. Koroa OHM HaxogaTcss B Mofne  U3MEHSIOWWUXCA  SNEKTPUYECKNX
noTeHuymanos, B HUX Jo0SkHbl (!) npoTekaTb npouecchl, NogobHble TeM, KOoTopble
MMET MECTO B pagnonepenaTtoyHbiX U MPUEMHbIX YCTPOUCTBAX, MIBMEHEHUS E€MKOCTHU
N MHAOYKUMKM, a TaKkke reHepauusi paguoBosiH. JTO0 TeM 0Oonee  BepPOSsiTHO, 4TO
yKa3aHHbl€ MpOLEeCChbl NPOTEKAaT C ONPeaenieHHON NEPUOANYHOCTLIO, T. €. UMEKT
npepbIBHbIM XapakTep. TpyaHO Takke npeacTaBuTb, YTOObI JaHHbIE Npouecchl He Bbinu
NCNonb30BaHbl OPraHN3MOM B pe3ynbTaTe 3BOSMOUMK, a YKa3aHHble 3NEeKTpU4eckune
n3MeHeHnsa npeacTtasnanm  cobon npocto "oTbpockl npoussoacTsa”, MOGOYHBIN,
HEeMCNoNb30BaHHbLIN MPOAYKT OCHOBHbIX (OM3MOSIOrMYecKkux oTnpasneHunn. Bpsg nn
npupoaa "otbpocuna" 6bl UX NPOYbL Tak fnerko nu "Hebepexnmeo".
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Bmecte ¢ Tem, npuHMMas BO BHMMaHWE Manytd WHTEHCUMBHOCTb 3TUX
pagMoCUrHanoB, COMHUTENbHO, YTOObl OHM MOMNM MNOCAYXWUTb CPEACTBOM Nepenaydn
MbICNeHHoM uHdopmaumn. B 4yacTtHocTn, nNpoTMB 3TOWU TOYKM 3peHuns
CBMAOETENLCTBYIOT  OMbiTbl, MPOBEAEHHbIE aMEPUKAHCKUMK yyeHbiMU. [lepegaya
"Ternenatembl" Ha OrPOMHbIE PACCTOSIHUSA U C BoNbLUMX MYyBUH ocyLLecTBsAnacs UMM
6e3 [OonoNHUTENbHbLIX YCTPOWCTB, HEMOCPEACTBEHHO OT YErlOBEKA K 4YerioBeKy C
NnoaBOAHOM TNOAKW, MOMHOCTbI 3akoBaHHOM B cTanb. OrpomHas Tonwia BOAbl WU
METanIM4ecknin Kopnyc noAKM OOSMKHblI OblM 9KpaHMpoBaTb npuxoasiine crnabble
curHanbl W NPONyCTUTb UX K NpuHUMarowemy cyobekty. Cnegyetr oTMeTUTb, pag
nccrnegoBaTenen HactamBaeT Ha TOM, YTO B HEKOTOPbIX Crydasx MeTanimnveckue
nNpensaTcTBuS He 6NOKMPYIOT CUrHaNOB MbICIEHHOW MHGOPMaLUN.

CnabocTb 3TUX CUrHanoB SAABNSIETCS OQHOW M3 Haubonee Cepbe3HbIX MNPUYMH
BCEX COMHeHun. Kak nokasanu pacuyeTbl, BbINONHEHHble B. ApkagbeBbiM, MOLLHOCTb
BrnopaguocurHana HacTonbko mMana, YTo Bpsg nu "tenenateme" yganocb 66l BoobLie
NMOKMHYTb npefensl yepena. [loaToMy  TpyaHO W, NoOXanyw, HEBO3MOXHO
npeacraBntb cebe, YTO PagnoBOSIHbI, BO3HUKAOLWNE MPU PasfiMyHbIX  BUonormyeckmnx
npoueccax B opraHu3Me, SABASOTCSA MaTepuanbHbiM HocuTenem, oOycroBnMBalOLLNM
BMoNorn4eckyto cBA3b Ha PacCTOAHNN COTEH U ThICAY KUITOMETPOB.

Ecnn gaxe ycnoBHO OoNyCTUTb, YTO CTOMb Crnabbli cuUrHanm BCe Xe MOXeT
npeogoneTb 6onblUMEe NPOCTPAHCTBA, TO €ro MpUEMY WM BOCMIPUATUIO CYOBbEKTOM
Hen3BeXXHO AO0IKHbI NPenATCTBOBaTb MOMEXW, BO3HMKalOWmMe B aTMocdepe, KoTopble
BO MHOIO AECSATKOB, ECIIN HE B COTHM U TbICAYM pas, CUIIbHEE MONE3HOro curHana.

Hapsigy ¢ aTum ecTb o6CTOATENLCTBA, CBUAETENLCTBYIOLWIMNE NPOTUB  COMHEHUI
nogobHoro xapaktepa. Kak M3BECTHO, B pagMOTEXHMKE CYLLECTBYHT pasfiMyHble
dunbTpbl, 0OCcBOGOXAAKLWME NONE3HbIN CUrHaM oT noMex Aaxe bonee CUNbHbIX, YeM
cam curHan. OcobeHHO adhdeKkTUBHbI Takne unbTpbl B 00NactM  yrnbTPaKOPOTKUX
BOJSIH (MO MHEHWIO psida uccrnegoBaTenen, BOSHbI, BO3HWKAKOWME B FONIOBHOM MO3ry,
TaKKe OTHOCATCA K 3TOMY AnanasoHy), Ans KOTOPbIX aTMOCHEPHbIE NMOMEXU HE UMEIDT
©0nbLIOro 3Ha4YeHus.

Y Hac HeT OCHOBaHWW AymaTtb, YTO B XMBOM OpraHM3Me C TEYEHMEM BEKOB HE
MO BO3HUKHYTb NOoA00OHbIe ecTecTBEHHbIE "OUnbTpbl”, XOTA U NPU TakoM AoNyLeHUn
HEsICHO, Kak MoXeT ObITb nepegaHa MHGOPMaUUS Ha COTHU U TbICAYU KUITOMETPOB,
€Cnn MNPUHATb BO BHUMaHME, 4YTO YIbTPaKOpPOTKUE BOJTHbI B OCHOBHOM
pacrnpoCTpaHATCA B Npeaenax BMauMocCTH.

Ecnu »xe npuaepxmBaTbCsi MHEHUS, YTO B HaLLEN HEPBHOW CUCTEME MpPOLEecChI
npuemMa m ycuneHusi NpoTeKkarT Ha MONEKYNsiPHOM YPOBHE MMM [aXe Ha YpPOBHE
KNeToK (YCIOBHO OTOXAECTBMAS UX C KackagaMu YCUNEeHus), a 3TO NPUHLMNNANbHO
BO3MOXHO, TO, Y4MUTbIBAsi OFPOMHOE KONMMYECTBEHLIX HEPBHbLIX 3JIEMEHTOB B FOJIOBHOM
mMoa3ry (cBbiwe 10 MunnuapnoB), AENCTBUTENBHO TPYAHO HaWTK Npeaesnbl BO3MOXHOIo
YCUNEHNA B TaKOW cucTeme crabbix nNepBUYHbIX CUrHaNoB. BrnonHe Takke 4onycTtMmo,
4YTO BCNeacTBME 3BOMOLMM B OPraHM3Me XMBOTHbLIX U YenoBeka obpasoBanucb Takue
"paguoycTponcTea”, MOCNYXMBLUME  pa3BUTUIO  CBOeOOpasHOro Buaa  CBA3MN
Bronorn4eckon pagnoceaau.

B kakon cteneHn onpaBgalroTCs 3TVM NPEANOSIOXKEHUST U TUMNOTE3bl  MOKaXeT
Oyaywee. Bpems, Hago aymatb, NPOnbeT KakoW-TO CBET M Ha BeCbMa HESCHbIN, Ha
Halwl B3rnsi4, BONPOC O TOM, YTO SIBMSIETCA MaTepuarnbHbIM HOCUTENeM UHdopmaumnm
none, BOMHbI MNN 4YacTuubl. Kak Obl TO HM ObiNoO, CyWEeCTBYKOLWME HEACHOCTU U
COMHEHMSI HE MOTYT CINYXUTb MOBOAOM AJSIsi TOro, 4Tobbl Hayka OTMaxHynacb OT BCEW
npobnembl B uenom. Beab MHorme wccnegoBaTeny MOATBEPXAAKT CyLLECTBOBaHME
aton copmbl BGuonornyeckonm cBaAsn. W ecnnm He Bce ONbITbl M HabnwaeHus
COrnacylTCsi C BbiIBOAAMM O HANMYMM Takon CBA3K, TO 3TO eLlle HUYero He JoKasbiBaeT.
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N3BecTHO, 4TO nNpu u3ydyeHUM Ouonornyeckoro obbekTa unn Kakon-nnbo
Ononorn4eckon  3aKOHOMEPHOCTU  anbTEePHATMBHBLIA  MPUHUMN  O4YEHb  4acTo
HEeNpPMMEHNM, NO KparHen Mepe, Ha COBPEMEHHOM YPOBHE HaLUNX NO3HAHWN.

PasymHas OCTOPOXXHOCTb B 3TOM OTHOLLEHWUW, NO HALLEMY MHEHWUIO, YMECTHa W
MOXeT OblTb oOnpaBgaHa rnaBHbIM oOpa3oM B BblboOpe W OUEHKe MEeTO10B
AokasaTenbCTB HanMuus HoBOro Buaa nHdgopmaumm. Heobxogumo, Hanpumep, UMMETb
B BMAY, YTO, nepedaBas MHGOpPMaUMIo, YenoBek He cBobogeH OT CBOMX YybexaeHun
(HaobopoT, OH Kak pa3 AencTtByeT B COOTBETCTBUM C HUMM), SABNSOLLMXCS
pe3ynbTatoM MpeaLlecTBYLWEero NHANBMAyanbHOro onbita, KOTOPbIA, B W3BECTHOW
CTENEHN, MOXET COOTBETCTBOBATb OMbITY M 06pady MbICeNn BOCNPUHMMAIOLLETO
cybbekTa (Beab MHAMBUAOYanNbHbIA ONbIT-4aCTb OMblTa KOSINEKTUBHOIO, U HaobopoT). B
pesynbTare, HE3aBUCMMO OT UHAYKTOpPA, BOCMPUHUMAIOLWLMA MOXET NOBTOPSATb B KAKOM-
TO KONMYECTBE Cry4aeB TO XXe cCamMoe, YTO U OH.

OaHuM mn3 pellaroLmx yCnoBUN NN KpUTEPUEB NPU OLIEHKN BEPHOCTM CAEMNAHHbIX
4YenoBeKOM NpeABapuUTENbHbIX BbIBOAOB M 3aKMOYEHUI MO noBody TOr0 WM MHOrO
ABNeHus, hakta sBNsSeTCA UX NOBTOPSIEMOCTb, @ TakkKe BO3MOXHOCTb MX MOBTOPHOM
pernctpauun Ana CUCTEMATUYECKOro M3Yy4eHUs U CyMMUpoBaHMs HabnwogeHun. B
AAaHHOM cCny4yae 3TO OCOBGEHHO BaXHO, MO0 Mbl HE 3HaeM, 4YTO MPOUCXoaUT  Mpu
nepegaye, Yto cnocobCTBYyeT ee OCYLLECTBIIEHUIO N YTO, HAOOOPOT, 3aTpyAHSET ee€;
Mbl HE MMEeM Takke npubopoB Ans 0OBLEKTUBHOW perncTpauum siBieHW 3Toro Buaa
Ounonorn4yeckom cBA3N.

OcHoBHOM MeTOA4 aHanu3a HabnwogeHun B Tenenatmm 310 obpaboTtka
MOMNyYeHHbIX AaHHbIX C MOMOLLb BapWaLMOHHOW CTaTUCTUKM Ha OCHOBE Teopuu
BEPOATHOCTW. Y Hac HET OCHOBaHM COMHEBaTbCA B JOCTOBEPHOCTM M MPaBUIbHOCTH
TEopuUM BEPOSTHOCTU, HO HE WCKMNIYEHO, 4YTO ANs aHanu3a AaHHbiX deHOMeHa
Bronornyeckon cBs3n noHagobaTcs n gpyrme metoabl O6bEKTMBHOIO aHanuaa.

lMpouecc nepegadn MbICAIEHHOW MHOPMaLMN, BHE BCAKOrO COMHEHUS!, CBA3aAH C
MaTepuanbHbIMK MpoLeccamMm B OKpyXKatoLem Hac mmpe. Ytobbl NOCTUrHYTb npupoay
3TUX NPOLECCOB U AaTb UM MpPaBUSIbHOE UCTONKOBaAHWE, U3yyaTb AaHHyH npobremy
Heob6XxoauMO Kak MOXHO wwupe. Cenyac, korga noyTu Kaxabli OeHb MNPUHOCUT Ham
HOBble MopasuTenbHble OTKPbITUSA, Korda M3MKaM M3BECTHO OFPOMHOE  KONNYEeCTBO
HOBbIX "3arMeMeHTapHbIX" 4YacTul C HEBbIACHEHHOW elle YHKUMEN, BMOSHE 3aKOHHO
NpeanonoXuTb, YTO K YACIY HEU3BECTHbIX OYHKLMIA, BbINOSTHAEMbIX 3TUMWN YacTULAMMU,
OTHOCUTCS U (PYHKUMA nepegadn MbICFIEHHOM MHA)OpMaLIn.

Mo Bcen BEpPOATHOCTU, MbICreHHasn nHdopmMaums (Mnu nydwe 0Oyaem HasbiBaTb
ee ocobon cdopmon GUONOrMYeckonm CBs3M) BO3HUKIIA HA PaHHEM 3Tane pasBUTUSA
XMBOTHOIO MUpa U Tenepb, B OCODEHHOCTU Yy YenoBeka, yracaeT B CUy MOsIBIIEHUS
b6onee yoobHbIX 1 3 EKTMBHLIX (OPM CBSA3M B pe3ynbTaTe BIUAHUA €CTECTBEHHbIX
N coumanbHbIX aKTOpPOB.

[aHHbIn  BMO CBA3M MOr pasBuMBaTbCA OCOOEHHO B ycnoBusix crnabon
KOHLEHTpaumMm GMonorndyecknx obbLEKTOB Ha OOnbLUOW TeppuTopuu, Korga obblYHas
3puTenbHasa, 3BykoBash W oboHATenbHad  dopmbl  OOLLUEHWA  OKa3blBalOTCS
HEe3EKTMBHBbIMKN, TaK Kak HE CMOCOOCTBYIOT HaxoXOEeHUI0 O4HOro CyllecTBa ApYruMm.
N HaobopoT, npn 6onblioM ckonneHnun Guonornyecknx ocobemn, a Takke no Apyrum
npuyYMHam B nNpouecce 3BOMLUMN 3TOT BN MHPOPMaUMM Ha4YMHaeT yTpaymBaTb CBOE
3HayeHue. Beab ecnu Obl 3Ta (PyHKUMA B YCNOBUSX YBESNTMYEHUS KOHLEHTpauum nnu
cocpenoToyeHns ocoben He yracrna, TO, Kak HaM KaxeTcsl, akTbl Buopaguonepenaydm
HEBOJSIbHO ynaBnueanucb 6bl ApyrMmMu cywectBamu, YTO Ae30pUeHTMpoBano 6bl ux n
MeLlano OCYLIECTBIEHUIO CBA3M MHbIMM cnocobamu. Tak, no-BMgMMomy, pasBuTME
BTOPOM CUrHarbHOW CUCTEMbl YeNoBEKa B BWAE CIIOBECHOM  CBA3WU, Y XUBOTHbIX
curHanusaumm 6orniee npoCTbiIM  COYETaHMEM 3BYKOB BbITECHSET, a Yy psja
npeacTaBUTENEN XMBOTHOMO MUpa YXKE MOYTU BbITECHUIIO 3TOT BMA MHopmaumu.
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MHbiMK cnoBamu, gaHHaa (pyHKUMS NO Mepe pasBUTUA KOpbl FOFMIOBHOrO Mo3ra u
obLlen 3BOMOLUUN XMBOTHOTO MMpa OTMUPAET, BbITECHAETCA APYrMMW AUCTAHTHbIMU
opraHamu 4yBcTB. BO3MOXHO, O TOM e cBMAeTenbCTBYIOT Habngaemble HamMmn akThbl
yCUneHnsa nepegayn uHopMauuu npu ocnabneHnn TOPMO3HOW YHKLUMM KOPbI
rOSIOBHOMO MoO3ra Yy TMCUXMYECKM OOfbHbIX, a TaKke Yy JIul, Haxogsawmxca B
MMNHOTMYECKOM COCTOsiHMM. Ecnn B reHese runHo3a 6Gonblyid ponb  urpaet
YTOMASIEMOCTb LIEHTPOB, TO BMOJSIHE €CTECTBEHHO, YTO B MEPBYID O4Yepeab YTOMIIEHUe
HacTynaeT B KOpe rosIoBHOrO Moa3ra.

B aToW cBA3K CyLLEeCTBEHHO 3aMeTUTb CrieaytoLlee: Npu HapyLwWeHUn NCUXNYECKNX
YHKUMA Y AOyweBHO 60NbHbIX OAHUM U3 Hambonee pacnpoOCTpPaHEHHbIX MPU3HaKOB
NCUXNYECKOTO PacCTPONCTBA ABNSAETCS YyBCTBO, YTO Ha HUX SKOObI KTO-TO BAUSAET U
BHyLLAeT CBOM MbICNKU. He wuckniodeHo, 4To y 60onbHOro B CBA3M € ocnabneHuem
YHKLMN KOPbl FOSIOBHOrO Mo3ra "npocbinatnTcs" He KOHTPONUpyeMble YXKe BbICLLUMMM
oTgenamm TrOfioOBHOrO MoO3ra cTapble BO3MOXHOCTU  BOCMPUSATUSA MbICIEHHON
UHopMauun n BOMBbHOM HavyMHaAeT npuUHMMAaTb MOoCTynalwlwmne W3BHE  CUrHanbl,
KOTOpble Y 300POBbIX UHONBUAYYMOB OT(PUNBbTPOBLIBAIOTCSA KOPOM U HE MNPOHUKAOT B
chepy CO3HaHUA.

Y nogen 6Guonornyeckas CBsA3b TUNa Tenenatuyeckor MOXET BbINNbiBaTb U3-
nog cnyga 9BOSMOUMOHHBIX  HACMOEHUM BbICLUMX 3TaXeW [OfIOBHOMO  Moa3ra
NPeMMyLLECTBEHHO B Cry4vasiX, CBS3aHHbIX C Ge[CTBEHHbIM MOMNOXeHnemMm u Boobuie
TSXKENbIMU NepeXmnBaHnaMu, Korga oTAefibHble (YHKUMU, HaxoOsWwmecs B HUKHUX
oTAenax rofiloBHOr0O MO3ra, MOryT BbIXOAWUTb W3-NOL KOHTPOMSA COOTBETCTBYHOLLMX
OTAENOB KOPbl FOMIOBHOIMO Mo3ra. Takoe JonylieHne He nueHo npasgonofobus, Tak
Kak WHgopmaums BOCMPUHMMAETCA MOACO3HATENbHO, YENOBEK COBEPLUEHHO He
oLlyLlaeT ee, eMy KaXeTCsl, YTO OH AeNiaeT BCe Mo CBOEMY XeNaHuKo, He Nogo3peBas o
BO3OENCTBMN CO CTOPOHbI "mHAaykTopa". [Mpumepbl nogo6HOro noaco3HaTenbHOro
npuemMa curHanoB Mbl 3HaeM B CBSI3HO M3BECTHbIM OnbliTOM Byaa ¢ nHdpassykom.

XapakTepHO, 4YTO [O CUX MNOp HM BOAHOM ONbiITeé He ObIIo nepefaHo
CKONbKO-HNOYAb onpefeneHHon dpasbl. ATO TakKe KOCBEHHO CBUAETENbCTBYET O TOM,
4yTO beHOMEH BUOCBSA3M Mbl MONYYMM "MNO HAcNeacTBY" OT XKMUBOTHbLIX, KOTOPbIM YY>KA0
NOHATUE O NOrMYECKN CBA3AHHBIX CroBax, TemM boree pasax, a Takke npeacraBreHus
0 nogpobHon cywHocTn npeameta. [lo-BuaMmomMy, He cryvamHo ©Ouonoruyeckoe
BO3JENCTBME Ha pPacCTOAHUN BOCMPUHUMAETCA HaMu Yawie BCEro Kak
HeonpeaeneHHoe 4yBCTBO HGecnokoncTBa 0 ONM3KOM 4YerioBeke wunuv npeavyBCcTBUE
Kakoro-to cobbiTus. BeposiTHO, WHdopMauus maeT MNpenMmyLLeCTBEHHO Ha YpPOBHE
NnepBON CUrHaNbHOW CUCTEMbI UMM TakUX OLLYLLIEHWUA, KaK CTpax, YyBCTBO OMAaCHOCTU U
T. N. BnonHe ecTecTBEHHO MO3TOMYy, YTO Hambonbllero pasBUTUA CNOCOBHOCTb
nepegayv nHopmaumm OCTUINa B NEPBYIO ovepedb Y HAaCEKOMbIX W OPYrUX HU3LLNX
npegcraBuTenen XnMBOTHOrO Mupa.

B HacTosiwee Bpems, Kak Obifo ykasaHO Bbllwe, Takaa dopma OBuonornyeckom
CBS3M, NO BCEN BEPOATHOCTU,aHaXpPOHU3M. HO 9TO COBCEM He 3HaYuT, YTO OHa He
npeacTaBnsaeT uMHTepeca Ans Hayku. [nybokoe u3ydeHwe 3Toro  SABMEHUS NMOMOXET
BbISICHUTb €ro (pn3N4eCcKyHo CyLLLHOCTb 1 NOCTaBUTb Ha CNy0y YeroBeky.

Heckonbko cnoB o6 aBTope. bepHapa bepHapaoBuy KakumHckuin

NHXXEHEeP-3NeKTPUK, KaHangaT puanko-mateMaTM4ecknx Hayk, yenoBek 60mbLIon
3pyamuMnM N OFPOMHOIO KenaHusa BCE MOHATb, Bce 06bAcHMTb. B. B. KaxuHckuin
ABMSETCA MMOHEPOM Hay4yHOro nccnefoBaHus gaHHoW npobrnemsbl B Hawen ctpaHe. B
cBoer OOnNbLLUOW, MOMHOW TBOPYECKUX OEep3aHuh XMU3HW OH BCTpeYancss CoO MHOrMMU
BblAaKOWUMNCA NMIOObMU HAYKU M 4acTO HaxoA4un C UX CTOPOHbI B3aMMOMOHMMaHue W
nogaepxky cesoum ngesm. OH 6nmnsko obwancs n cotpygHmyan ¢ K. 3. LlnonkoBckum,
B. M. bextepesbim, A. B. JleoHToBMYEM, 1. T1. JlazapeBbiM, N3BECTHbIM TanaHTNBbLIM
APEeCCUPOBLLNKOM XUBOTHbIX B. J1. [lypoBbiM, Obin1 3HAaKOM ¢ nucaTtenem-gaHTactom A.



7

P. BenseBbiM 1 ap. B nonynapHom Hay4HO-paHTacTu4eckom pomaHe bensesa
"BnactenuH mupa" b. b. KaxuHckun aBnseTtca NpoToTMNOM OOHOrO M3 ero repoes
KaunHckoro. Ngen b. b. KaxuHckoro o 6uopaamocsasn, a Takke psig ero coobpaxxeHum
N HabngeHW NOCAYXUAW  OCHOBHbIM  HayYHbIM MatepuanoMm Agns  3Toro
npou3BeaeHus.

Khura b. B. KaxunHckoro siBngeTcs cBOero poga UCTopuen uccrnenoBaHum no
Tenenatum, NPoBeAEHHbIX B Hawewn cTtpaHe 3a nocnegHue 40 net. B Hen aBTop
cobpan 6onbloe KONMMYECTBO MHTEPECHbIX AaHHbIX, BbICKA3blBAHUM YYEHbIX, CBOWU
cobCcTBeHHbIe HabnwoaeHna u, obobwmB Becb 3ITOT MaTepuan, caenan nonbITKy
TeopeTnyeckoro obocHoBaHuna beHomeHa Tenenatun. OgHako pelleHne 3Toro Bonpoca
aBTOPOM, Ha Haw B3rngq, Henb3d npu3HaTb BMOMHe ygosneTBoputeNibHbIM. B. bB.
Ka)KMHCKnin 0QHOCTOPOHHE CBOAMUT BCE TOSbKO K 3NEKTPOMAarHUTHbIM npoueccam 1 Bce
SIBMIEHUS ONUCbIBAaeT M TpakTyeT C  9TOM  NO3vumn, Mexagy TeM Kak B
AENCTBUTENBHOCTU, KaK y>Ke yKa3blBanocb, BCE MOXET OKa3aTbCsl ropasao CroXHee.

OnucbiBaga psag obpasoBaHui, opraHbl U UX PYHKLMU, KOTOpble MO CYyTU eLle
HEN3BECTHbI U MOKa HEOOBSCHUMbI, aBTOP 4acTo MOET NO NyTM HeonpaBAaHHbIX
aHanornn, npuyemM nbiTaeTcss OO6BACHUTL MX HE C MOMOLLBID Hay4yHbIX (PaKTOB, a Ha
OCHOBE YMO3PUTENbHbLIX MOCMELUHbIX 3aKl4YeHUn U BbIBOAOB. Hanpuwmep,
npegnonoxeHus astopa 06 .M3nydyeHUn rnasamm nyyen, o  YHKUMM  3aHEro
MO3roBoro npugaTtka (anmdumsa) BecbMa rmnoteTuyHbl. Kpome Toro, BpsiA N MOXHO
00BbACHUTL TakKoe CrOXHOE SABMeHne, Kak NaMmsaTb rmcTepe3ncomM B NOHMMaHUK aBTopa.
HepoctatoyHO oOpraHM4eckn CBSA3AHO C TEKCTOM N3NOXeHne NHTEPECHbIX
HabnogeHun MNMendunaa.

Khura B. B. KaxuHckoro HanucaHa XumBO, 0OXOO4YMBO (B CTUNE MeEMyapoB) U
npeacraBnseT onpefeneHHyl LEHHOCTb He TOMbKO C  TOYKM 3pPEHUA  OCBELLEHUS
NCTOpMM BOMpPOCA, HO 1 TEM, YTO B HEW cAenaHa ogHa M3 MNepBbIX MOMbITOK B HaLUEN
CTpaHe gaTb Hay4yHoe 060CHOBaHME AaHHOWN.

KaHg. megmumHcknx Hayk B. A. Kasak

MocsswaeTcs cBeTNbIN NAMATU, MOEro y4nTens

N HacTaBHMKA, AOENCTBUTENbHOro uneHa Akagemum Hayk YkpauHckon CCP
npodyeccopa

AnekcaHgpa Bacunbesuya JleoHTOBMYA.

OT ABTOPA

lMpeponaraemble BHUMaHUIO 4yMTaTenen WUCCrneaoBaHWA MOCBSLEHbI OOHOMY W3
NOANMHHO (PeHOMEHarnbHbIX SIBNEHU NPpUpoAbl COCOOHOCTU 4erioBeka nepeaaBaTb
MbICNIEHHY0 MHAOPMAaUUIO, WNU  MbICIEHHO BNUATbL Ha APYroro 4erioBeka Ha
paccTosiHUN.

OT0 ABNeHMe HasBaHO GMOMNOrM4YecKkon pagmocBa3bio, a BOOOLLE OHO MOMy4nsio
Hekorga HanmeHoBaHue "Tenenatun". Ewe He Tak 4aBHO O4HO 3TO CMOBO BbI3bIBASIO Y
HEKOTOPbIX YYEHbIX Peakuuio pasgpaxeHus u gaxe HegobpoxenaTtenbcrtea. [ano B
TOM, 4YTO MHOMMM ugess OMONoOrM4yeckonm paguMocBA3M  Kasanacb abcypaHowu,
aHTMHay4yHOW, a TOro, KTO nocesawan cebs nccneqoBaHMo 3TOM NPobnembl, cuyMTanm
coBeplleHHO 6e3HafexXHbIM B Hayke 4enoBekoM. HuM Ha Kakoe cOYyBCTBME, a TeM
bonee Ha NoAEPXKY, TAKOM YErOBEK HE CMEN pacCYnUTbIBaThb.

K cuyacTtblo, Tenepb Bce 31O yXe B npowsnoM. CerogHa wuaes ©Ouonorndeckon
pagMoOCBA3N HUKOMY HEe KaXeTCsi CTOfb CTPaHHOW M HEenpuBreKaTesrlbHOW, Kak Obino
paHblle, OHa BXOAMUT B HayKy Ha npaBax boratoM MO CBOEMY COAEpXaHul W
3BPUCTMYECKM MHOroobeLlatoLen HOBOM oTpacnu, 3a ganbHenwee pasBuTne KoTopowu
HblHYe rOTOBbI B3STbCA PU3MKM, Bruonoru, pusmonorn, xummkn. 3 npeameta, KOTopbIn
oTnyrmean CBOEN HEOObIYHOCTbO M HOBU3HOW, EHOMEH TenenatumM HadnHaeT
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nocTeneHHo npesBpawaTbcsa B o0bekT BCE BO3pacTaroLero BHMMaHWS
uccnegoBaTenen.

MpaBaa, ele u Tenepb ONA HEKOTOPLIX YYEHbIX cama MOCTaHOBKa Bompoca o
nepegade MbICIIEHHONW WHQOPMAUMA Ha PaCCTOSHUE  KaXeTcsl  HepearibHOW.
OO6bAcHAeTCA 3TO, KOHEYHO, TeM, YTO A0 HaWuMX OHEen TemMa Guonormdeckon paguo
CBSA3K Be3e He nornyymna AOSPKHOro OCBeLLeHns B nevatu. [1o JaHHON TeMe MNoYTU He
BENNCb OTKPbITbIE TBOPYECKME CMOpbl U OUCKYCCUM, KOTopble crnocobctBoBanu  Obl
AanbHen pasBUTUIO CaMOW MAEW, a TaKKe ee MPOHUKHOBEHUID B LUMPOKME MaccChl
COBETCKON 0OLLECTBEHHOCTH.

Llenb HacTodLen KHUMM Kak pas 1 3aknio4aeTca B TOM, YTOObl BOCMOMHUTb 3TOT
npoben, No BO3MOXHOCTM paccedATb OCTaTKU CKenTuuuaMa W HedoBepus K uaee
O1MOpagMOoCBA3N, COXpPaHMBLUMECS Y HEKOTOpbIX NioAen, [AOKa3aB Ha  OCHOBe
MHOIOYMUCIIEHHbIX OMbITHLIX AaHHbIX W  HabNOEeHUN HEeoCnopuMykd peanbHOCTb
heHOMEHA MBbICIIEHHOIO BAUSIHUA HA PacCTOAHWM W, crefoBaTernbHO, MOSHY €ero
NpaBOMEPHOCTb KakK AOCTOMHOro 06bekTa HayKu.

ABTOpP KHMIMM UCNONb30Ban rrnaBHbIM 06pa3oM MaTtepuarnbl 3KCNepUMeEHTanbHbIX
AaHHbIX, @ Takke ¢akTbl, C KOTOPbIMA OH HEMOCPEACTBEHHO CTasflKMBasnca B TeYeHue
MHOIMX NET CBOEW HayyHO-uccrnegoBatenbckon paboTtbl. [lpyyem 3HaunTENbHAA
YacTb 3TOro Martepuana KacaeTcsi UccnefoBaHWW, pesynbTaTbl KOTOPbIX YaCTUYHO
Gbinn onybnukoBaHbl, Apyrve ewe He nybnukoBanucb, HO B CBOe BpeMsi 6binu
3aduKCUMpoBaHbl B MPOTOKOMAX HaYYHbIX COBELUAHWA, B JIMYHOW nNepenucke unun B
ny6rnMYHbIX BbBICTYNNEHNAX, nekumsax, 6ecepax. [pumepbl M3 OpPYrMX WCTOYHWKOB
MCNOMb3ylTCA NUWbL B TOW Mepe, B KaKOW  OHM  MNOATBEPXOAT  BEPHOCTb
pa3paboTaHHbIX aBTOPOM MOSIOXKEHUN.

Hauano nccnegosaHnin B gaHHom obnactn otHocutes kK 1919 r. Copok ABa roga
MMHOBArso C TOro OHs, Kak aBTopom b6bina paspabotaHa n obHapogoBaHa rmnoTesa o
HanMyum B LEHTpanbHOW HepBHOW cucteme 4ernoseka "y3nos" wnu "annapatos",
KOTOpbl€ N0 CBOEMY CTPOEHUIO N HA3HAYEHUIO aHANOMYHbl M3BECTHBIM 3fIEKTPUYECKUM
YyCTPOWCTBAM: MNPOCTENLUMM TreHepaTtopaM TOKa, KOHOeHcaTopaMm, YCUIUTENaMm,
paguonepegaroLmm 1 NPUHUMAKOLWUM KOHTYpaM U T. 4.. B cBolo o4yepenp aTa runotesa
fOasvpoBanacb Ha AOMYyLWEHUW, YTO MPOLECC MbIWMEHNA YerioBeka CONpOBOXAAeTCs
ABNEHNAMN  3NEKTPOMAarHUTHOIO  Xapaktepa-usnydeHnem 3NeKTpOMarHUTHbIX BOJSIH
OMONOrM4ecKoro MNPOUCXOXAEHUS, CMOCOBHLIX MNepefaBaTbCs M BO34ENCTBOBATbH Ha
pacCTOSHUM.

Uepes3 Tpu roga (1922 r.) B pesynbTaTe OMNbITOB, NPOBOAUMBIX B (PU3NYECKOM
kKabuHeTe TUMUPA3EBCKON CENbCKOXO3ANCTBEHHOM akagemum B MockBe, aBTopy
yAanocb OTKPbITb B WU30NMPOBAHHbLIX MpenapaTtax HEepBHOW CUCTEMbl XXMBOTHOMO
3M1leMeHTbl HepBa, HanoMuHaloLWwmne CBOMM CTPOEHMEM BUTKM cofieHouga W napHble
obknagkm KoHAeHcaTopa, cocTaBnswwmne nogodbmve 3nemMeHTOB U3BECTHOrO B
paguoTexHUKe 3aMKHYTOro TOMCOHOBCKOro konebatenbHOro KoHTypa  Bubpartopa
ANCKPETHBIX TOKOB 1 3NIEKTPOMArHUTHbBIX BOSIH, N3My4YaeMbIX HapyXxy.

Toraa e € Uenblo NPOBEPKM MPaBUIbHOCTU CAEMNaHHbIX W3 3TOr0  OTKPbITUA
BbIBOJOB, aBTOpP NOCTpPOWUI (BNepBble B NpakTUKe U3NONOorMiecknx uccnegoBaHui) B
KayecTBe Kamepbl, BrIOKUpYyoLLENn 3NEeKTPOMarHUTHbIE BOJSTHbI, TakK Ha3biBaeMyto "KrneTKy
dapagen”, npegHasHa4YeHHY0 ANSA ONbITOB. OKCNEPUMEHTbI C  3TUM YCTPOMCTBOM
OGnectdawe noaTBepaAvnn NpeanorioxeHus aeTopa, ewe 6Gonee yKpenuB ero
YBEPEHHOCTb B 3fIEKTPOMArHUTHOMW CYLLHOCTU MpPOLECcCOoB, COMNPOBOXAAKLNX aKT
MbILUSIEHWS.

[anbHenwee u3ydyeHne C NO3NLMKA 3apoXaaBLlenca Teopuu 6Guonornyeckom
pagnocBasn Pu3n4ecknx ocobeHHOCTEN CTPOEHNSA opraHa criyxa Aano BO3MOXHOCTb
obocHoBaTb (1943 r.) coBepLUEHHO HOBbIM B3rnga Ha 3TOT OpraH, kak Ha aHanusaTop
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NPUXOASALLEro W3BHE B MO3r HEW3BECTHOINO Mpexae B Hayke pasgpaxutens
BMO3NEKTPOMArHUTHON BOJSIHbI aKyCTUYECKOM YacTOTbl.

MccnepoBaHue CTPYKTYpbl OpraHa 3peHusi B CBETE HOBbIX 3KCNEePUMEHTasbHbIX
AaHHbIX nogckasano (1952 r.) pabouy rMnotesy: rna3 He Tonbko "BMAWUT", HO U
OLAHOBPEMEHHO M3My4aeT B NPOCTPAHCTBO 3M1EKTPOMarHUTHbIE BOSIHbI OonpeaeneHHOn
4YacTOTbl, CNOCOOHbIE Ha PacCTOAHUM BO34ENCTBOBATb Ha 4enoBeka (M BoobLle Ha
XWMBOTHbIX), Ha KOTOPOro YyCTpemsieH B30p. OTUM BOSIHbI MOryT BfAWATb Ha ero
nosegeHne, MnoHyXaaTb K TeM WM ApyruM MOCTynkam, Bbi3blBaTb B CO3HaHWUK
pasnMyHble amoumu, obpasbl, MbICIN. Takoe M3nydeHue rrnasoM dNeKTPOMarHUTHbIX
BOJIH ONpeAeneHHon 4YacToTbl Ha3BaHO BuopaamaunoHHbIM "Ny4Yom 3peHns”.

BcecTopoHHee u3yvyeHMe SMOLMOHANbLHOrO BO3OEWCTBUSA "nyda 3peHus” Ha
nosefeHne NogonbITHbIX XUBOTHbIX B. J1. [lypoBa no3sBonusio aBTopy pacmndgpoBaTb,
YTOUHUTb U KOHKpeTmsmpoBaTtb (1953 r.) Te npeanonoxeHusi, kotopble B. J1. [dypos
BbICKasasq HECKOSIbKO HeonpenerneHHo eLe B 1924 r.. XMBOTHbIM npucyLla
CNOCOBHOCTb NOHMMaTb MoBedeHne Apyr Apyra. dTa cnocobHoCTb, No MHeHuto B. J1.
[lypoBa, HAacTONbKO pa3BuUTa Y XXMBOTHbIX, YTO B HEKOTOPOM CMbICMEe 3aMeHSsieT UM
A3bIK U peyb. 1o MHEeHWO XXe aBTopa, B OCHOBE 3TOM CMOCOOHOCTM nexaTt ABa
dakTopa. lepBbii N3 .HUX, YKe MU3BECTHbIN (OCHOBaHHLIA Ha MaBMIOBCKUX YCMOBHbIX
pedriekcax), 3aknioyaeTcs B 3pUTESNIbHOM, CITyXOBOM BOCNPUATUM U "pedriekTopHOM"
MOHUMAHUN XMBOTHbLIM MOBEAEHUS [APYroro XMBOTHOrO (MnM 4Yenoseka). BTopbim
dhakTopoM, ObIBLUMM OO0 CUX NMOP HE W3BECTHbLIM B Hayke, SABNSIETCS COMyTCTBYHOLLEE
NaBfIOBCKUM YCMOBHbIM pedifiekcam  yraBnuMBaHME HEPBHOM CUCTEMOW OOHOrO
XMBOTHOTO U, 3HAYUT, CO3HATESIbHbIM (MM NOACO3HATENbHbLIN) aHanM3 U CUHTE3 B €ro
MO3ry CuUrHarioB-pasgpaxuTtenen B Buae GuopaamaunoHHOM BOJSHbI, M3NydYaemMom
OpraHM3MoM [pYroro XWBOTHOro (Unu 4yenoseka). [Npuvyem valle BCero 3T CUrHanbl
nepefarTcsa nocpeactesom GuopagnauymoHHoro "nydya 3penus”. CnegoBaTtenbHO, M NO
OTHOLUEHUIO K XMBOTHbIM €CTb OCHOBaHWe cyuTatb 0ba aTu daktopa Tem, 4yto W. M.
[MaBnoB Ha3Ban y 4YefioBeka cUrHanamMmum CUrHasnos, T. €. BTOPOW CUrHasnibHOW CUCTEMOMN.
ABTOp Ha OCHOBaHMM CKa3aHHOrO Bbllle BBOAMT HOBOE MOHATME BTOpasi cUrHanbHas
CUCTEMA Y KMBOTHbIX, UTO XXe KacaeTCcs 4enoBeyeckoro Co3HaHus, obnagaroLlero
BbICLLUEN CMOCOBHOCTBLIO 6E33BYYHOro 1 HE3PUMOro BuopagnaumoHHOro obueHus, TO
3Ta CnocobHOCTb, MO MHEHMIO aBTopa, ABNAETCA TPETbEW CUrHANbHOW CUCTEMOWN
yenoBeka.

MpumepHo B 1933 r. aBTOp OaHHOM KHWUMM pacckasan O CBOMX MCCnegoBaHUAX U
BblBOA4AX, COEMaHHbIX M3 HWUX, 3amevaTesibHenwemMy Y4YeHOMY Hallen CTpaHbl
KoHcTaHTuHy 3ayapaoBudy LIMONKOBCKOMY, KOTOPLIN BCTPETMN 3TO coobuieHne c
oonbwmm 3HTy3nasmom. K. O. LIMONKOBCKMIA OTMETUS, 4YTO Teopusi Buonorndeckom
pagnocBasn  "MOXeT .MPUBECTU K pacno3HaBaHUK COKPOBEHHbIX TaWH >XMBOIO
MMKPOKOCMOCA K peLLEHMI0 BENUKOW 3arafikv CyLecTBa MblicnsLwen matepmun”.

3a Tpu gecatnneTns Aeno aTo CylweCcTBEHHO NOABUHYNOCH Bnepen. B HacToswee
Bpemsi, Korga onbiTamy ydeHbix B CCCP u 3a rpaHuuen AoCTUrHyta peanbHas
BO3MOXHOCTb OCYLUECTBMIATbL MO JKENnaHuo 3apaHee 3afaHHYyl 3KCNepuMeHTOM
nepefayy MbICNIEHHON MHGOPMAaLMM Ha PacCTOSIHUKM, AOKasaHa 3neKkTpoMarHUTHas m
GuopagmaumoHHaa npupoda 3Toro oeHoMeHa, W, HakoHel, Korda Mbl BCe valle
cTankmBaemcs co crnydasamu nepefayn MbIClIeHHON MHpopMaumn B ObITy nogen, Yyx
KakMM-TO apXxanm3MOM 3BY4YMT YTBEPXKAEHNE O CBEPXbECTECTBEHHOCTN 3TOr0 PEHOMEHA.
N dvem rnybxe Mbl Gyaem wusydaTb npupody 9TUX SABMEHWA, TeEM  cCKopee U
ocHOBaTefNbHee NageT C HUX NMOKPOB TaMHCTBEHHOCTM M 3arafo4yHON HeobblaniHOCTH,
a cama npobnema Tem nNpoyHee 3aMMeT MeCTO B 0611aCTU TOYHbIX HaYK.

Benukuin pycckmn ydenbin 1. 1. MeHgenees nucan B 1875 r. 0 noaobHbIX
(rmaBHbIM Obpas3oM, Meguymudeckux) dBneHusx cnegywoweel: "X He [JOMmKHO
UrHopMpoBaTb a criegyeT TOYHO PacCMOTPETb, T. €. y3HaTb, YTO B HUX MPUHALNEXUT K
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obnactm BCEM W3BECTHbIX ECTECTBEHHbIX $IBMEHUW, 4YTO K BbIMbICIY " K
rannounHaumm, 4To K YMCIy Mo CTblAHbIX 0OMaHOB, WU, HAaKOHEL, He MPUHAANEXNUT Nn
yto nmMbo K paspagy HblHE HEOOBACHMMbIX SBMEHUW, COBEpPLUAKLMXCS MO
HEN3BECTHbIM €Lle 3akoHaM npupoabl. [locne Takoro pacCMOTPEHUS SBIEHUS 3TU
yTpaTaT nevatb TAWHCTBEHHOCTW, NPUBMEKaKLWen K HUMM MHOMMX, M MecTa AaAnsd
MUCTULM3MA He ocTaHeTcs".

KoHeyHo, cmbicn ckasanHHoro [. W. MenoeneeBbiM LENMMKOM W MNOMHOCTbLIO
OTHOCUTCS U K AiBNEHMsIM Tenenatuun. lNcuxonorus, kak Hayka, AOJhKHa paccmaTtpuBaTbh
TenenaTn4yeckne crnocobHOCTM Mo3ra Hapsigdy C MHCTUHKTOM, CO3HaHMEM n
MbILLITIEHMEM, YEro OHa OO CUX MOp He Aenana, CamMoyCTpaHsaAsiCb OT CMENioro wu
pewmnTenbHOro BCTYNSMIEHUS B HOBYKO OFPOMHYIO Heu3BeaHHyr o6riacTb 3HaHWSA 9TUX
0CODOEeHHOCTEeN YeroBEeYeCcKon NCUXMKNA.

UTo Takoe MbICMb, CO3HaHWe, ouwylleHne? "OulyuwleHne ecTb AeNCTBUTESbHO
HenocpeacTBEHHasi CBSA3b CO3HAHUSA C BHELLUHMM MUPOM, €CTb NPEBpPALLEHNE SHEPIUN
BHELWHEero pasgpaxeHusi B akT CO3HaHus. JTO MpeBpaweHne Kaxabli 4YenioBek
MUMNMOHLI pa3 Habngan u HabngaeT OeNCTBUTENBHO Ha Kaxkaom wary",-nucan B.
W. NennH B pabota "Matepmnanuam 1 amnupuokputuumam"2. OH Takke noavepkusan,
YTO MbICIb U MaTepus "gaencteuTenbHbl”, T. €. CyLEeCTBYIOT, U YTO MO3r MaTtepuarneH, a
MbICINb HEMaTepuanbHa.

Mbicb  HemaTepuanbHa OHa MNPOAYKT  MarepuanbHbIX  MPOLECCOB,
-COMPOBOXAaKLWMX akT MblwreHus. [lepegaeTcs Ha paccTosiHUE He  MbICMb,  Kak
pesynbTaT AeATeNbHOCTM KOpbl T[OfIOBHOIO MO3ra, a Te 3fEeKTPOMarHUTHblE W
paguvauMoOHHbIX BOMHbI, KOTOpble, MO Teopun OUonornyeckomn paanocBs3n,
N3ry4yarTcs MO3rOM Hapy)Xy B MOMEHT MbILWLMEHUSA, KOrda B MO3roBbIX KOHLAX
aHanusatopa (Kak gencTBylowen Yactn konebaTeslbHOro KOHTypa HepBHbIX Lenen)
npoxoaar ANeKTpuyeckme UMMYNbCUBHbLIE  TOKMW. Mpuweawas N3BHE
OuoanekTpomarHuTHasa n GnopagmaumoHHasa BosfHa (NpoayeT akTa MblLSEHNA NepBoro
yenoBeka) MPUHOCUT C COOOM B MO3r BTOPOrO YErioOBEKA  3HEPruid  BHELUHEro
pasgpaxeHus npUHUMaoLLyo oopMy CO3HaHUS 3TOro Mo3ra.

CnepoBaTtenbHO, KO BCEMY TOMY 06bEMY MPOLIECCOB NCUXNYECKON paboTbl MO3ra,
KOTOPLIN yXXe M3BEeCTEeH Hayka W KOTOpbIA COCTaBfsieT CyMMY BbICLUMX MNPUPOAHBIX
NCUXNYECKNX (DYHKLIMIN MO3roBbIX KNETOK, HAaao NpnbaBuTb HOBYIO, HEN3BECTHYHO paHee,
BbICLUYIO TMCUXUYECKYHD (YHKLMIO, 3aKMoyalowyocs B CnocobHOCTM nepefaBaThb
HapyXy M NpUHUMaTb M3BHE OWOSNEKTpPOMarHUTHble WM OnopaguauMOHHbIE BOJSHbI,
COMpoBOXAAKLWNE Kaxabli akT MblwneHna. bygyun camm no cebe  umsmyeckum
SIBMIEHWEM, 3NIEKTPOMArHUTHbIE U pagMaUMOHHbIE BOSTHbI, U3ITyYE€HHbIE MO3rOM OOHOro
yenoBeka Mpu akTa MbILWMEHUs, MNPOHU3bIBAIOT Ha pPACCTOAHUN HEPBHbIE KIETKU
MO3ra Opyroro 4enoBeka W ABAAIOTCA B 3TOM  Cnyyae  pasgpaxutenem-
Bo3byautenem (Tonykom) paboTbl 3TOr0 BTOPOro MO3ra: B HEM COBeEpLUAETCs akT
MbILLIIEHNS], BO BCEM MNOAOOHLIA MbILWMEHNIO NEPBOro Mo3ra. OTO U ecTb paboTta
TPeTben CUrHanbLHON CUCTEMbI YErOBEKa.

Mo noumHy pokTopa 6Guonormyeckmx Hayk Jl. W. l'yndeBa aBTOp HasbiBaeT
OMO3NEKTPOMArHUTHYO U paauvaUnOHHYKO BOSTHY TenenaTteMon, Haxoasa 9TO Ha3BaHue
BecbMa ygayHbiM. OgHako BMecTo TepMuHa "Tenenatms" (MOCKOMNbKY C HAM CBSI3aHO
HenpaBunNbHOE, W3BPaALLEHHOE TOSIKOBaHWE  SBMAEHUM Nepedavn  MbICIIEHHOM
MHOPMaUMN Ha paccTosiHAE) MOXHO BBECTM HOBOe 0603HayeHue, Hanpumep,
"OGuonornyeckas pagnocBsasb”, Hanbonee HenocpeacTBEHHO BblpaxkatoLiee
€CTECTBEHHYI CMOCOBHOCTb YeroBeKka (M XXUBOTHbIX) BOCMPUHMMATbL B CBOEM CO3HAHUK
nepefavy (4epes usmyeckyo cpegy) MHOPMaLMM O MbICIAX U OLWYLLEHUSX, Kak
O4HYy M3 (YHKUMN MO3ra, OCYLIECTBMSEMYO MMOCPEACTBOM HEPBHbIX KNETOK
Brocmsnyecknx annapaTos.
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Maeal

APKUW CNYYAU BUONTIOMMYECKON PALMOCBSA3HU

OTO NPOM30LLNO B NocneaHne aHn conHedHoro asrycta 1919 rr. B Tounucu. Yxe
HEecKomnbKo Heaenb Mon apyr M., toHowa aesATHaguaTth net, 6onen GpHOLWHLIM TUOM.
OH nexxan goma, n a1 exxeAHEBHO HaBellan ero nocne padoThbl.

OpHaxabl, BEPHYBLUNCb HOYbKO OT BOMNBHOro K cebe AOMOW (XKUI 9 HAa PacCTOSAHUK
OZHOro KunomeTpa oT kBapTupbl M.). 4 ner cnaTtb U, Kak BCcerga, CKOPOW KPEenKo YCHYI.
N Bopyr cpean rnybokoM HOYHOWM TULLIMHBI MHE COBEPLUEHHO SIBCTBEHHO (A Obl
ckasan, BMOSfiHe BeLleCTBEHHO) MOCMbIWAanCa HeXHbI 3BYK: 3TO Obll JOBOSIbHO
rPOMKMI 3BOH MeTanna, nogobHbI 3BOHY CEPEBPSAHON NOXEYKM O TOHKUN CTEKMSAHHbIN
CTaKaH.

MrHOBEHHO MPOCHYBLUMCb, S MOAymar, YTo, BUAMMO, KOLWIKa 3ajdena YawmHyto
nocygy Ha nuUcbMeHHoM ctosne. MNpunogHsaBWMCL Ha NOKTe, S  BKAOYUN  CBET U
nocmotpen Ha cton. OgHako HWKakon nocyabl Ha Hem He Obino. He okasanocb B
KOMHaTe u Kowwku. NocmoTpeB Ha Yackl (6bINO POBHO ABa Yaca HOYM), 1 noracun cCeeT,
ner n CHoBa Kpenko ycHyn. Ha gpyron geHb npsiMo ¢ paboTbl a HanpasBwics K
6onbHOMY. U, cTpaHHOe geno, no gopore 3aMeTusl, 4To 4YemMm Onmxe npubnmkarch K
aomy M., Tem Gonblue MEHs OXBaTbiBAa€T CMYTHOE YYBCTBO KaKOW-TO TpeBoru. Tak
ObIf1I0 CO MHOW BREpPBbIE.

Moaxoas k napagHoOMy, 9 cpasy Xe yBuaen, 4Yto B AOMe LEWCTBUTESbHO YTO-
TO npousowsio. Bce TyT Bbirnsgeno kak-to HeobblyHO. OBe NONOBMHKK ABEPU C YynnLbI
Oblnn HacTexb OTKpbITbl. C 3amuparowum cepaueMm s He Bowen, a Bb6exan B
KBapTupy... Mon toHbIn gpyr nexan MepTBbli... OKONoO Hero crosina nogasreHHas
ropem MaTb W eLLe KaKne-To XXEHLIUHbI B TPAYPHOM OAEAHUMN.

[Momoras nepeHocUTb Teno ymepLuero ¢ KpoBaTu, S CliydanHo 3agen HOYHOW
CTOMWK Y U3rofioBbs M BAPYr YCMbIWan HEXHbI cepebpucTbii 3BOH TOYHO TaKOW Xe,
Kakon nocrnbiwanca MHe BO CHe npegblaywen Hodbto. MHOK oBrageno 4yBCTBO,
KoTopoe N 06BACHUTL TpyaHO. C KakMM-TO HEMOHATHbIM CTpaxom 6Gpocato B30p Ha
CTONUK: Ha HemM cTouUT ONIOeYko M TOHKMW CTakaH C CcepedpsiHOM NOXKEYKOW.
MalumHanbHO cxBaTU A NOXEYKY W crierka MNO3BOHUST O CTakaH. 3HaKOMbIA  3BYK
pasganca cHoBa. "Ho kak e s Mor ycnblwaTtb 3TOT 3ByK Yy cebs  Houybko?"
pasgymbiBan S, BMECTO TOro 4Ytobbl MOMoOratb OTYasABLUMMCH B CBOEM rope cTapukam
UNU NoNbITaTbCA YTEWNTb WX KaKMM-TO CINOBOM Yyyactusi. HeoTBsidumMBas MbiCib O
"BelecTBEHHOCTM" YCrbIlWAHHOMO MHOW HOYbK0 3ByKa oOBfliagena BCEM MOUM
CYyLLIECTBOM.

Bkpatue pacckazaB matepu M. o cnyuuBwemcs, 9 nonpocusi ee nogpobHo
nepefartb BCe, YTO OHa MOrfa 3aMeTUTb B MUHYTbl CMEPTU CbiHA. "OTO ObINO POBHO B
ABa yaca Houu, ckasana matb M [No npegnucaHuio Bpada B 3TO BpeMms S nogasana
CblHYy eKapCcTBO, 3a4epriHyB €ro M3 crakaHa noxedkon. Ho korga s nogHecna
NOoXeuKy K ero rybam, 1o yBuagena, 4to, 6neck ero rna3 Hadan GbICTPO TYCKHETb.
JlekapcTBa OH He NpUHA. Ymep".

Hactynuno Tspkenoe monyaHue. Yntatenb MOXET NpeacTaBUTb MOE MOMOXEHME:
nepefo MHOW CTOUT MaTb TOSIbKO YTO CKOHYaBLUErocsi Ha ee pykax nwbumoro 4yaga.
Bcsakoe nuwHee, HeymecTHOe CroBO CNOCOGHO yCunuTb ee cTpaganunda. Mexay tem, §,
KaKk WHKBM3UTOp, dornpailuvean ee, 3acTaBfisis BHOBb WM BHOBb  Tep3aTb cebs
BOCMOMUHaHNAMK. MNMoHMMaa Bce 3TO, S, O4HAKO, HE MOr, He KUMen npasa MocTynUTb
MHa4ve. 5 cHoBa NONpoCUN ee NokasaTtb, KaKk MMEHHO OHa Bparna noXe4ykon fiekapcTBO
N3 ctakaHa. [lpoxawen pykorn matb M. B3sinia NoXe4dky U 3a4epnHyna e fiekapcTBo CO
AHa ctakaHa. CHoBa, yXe B 4eTBepTbii pa3, S ycnblwan BCe TOT Xe, BHATHO
NPO3BYyYaBLLUMA HOYbD B MOUX yLlax cepebpucTbii 3BOH!

MHe 4yxgo cyeBepue, a TyT MeHs o64ano XonoAoM: s MOMSS, YTO CerogHs BOT
30eCb Yy HeOCTbIBLUErO ele Tena MOero ToBapullia, COBepLUaeTcs  TauHCTBO
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npuobLieHnst 4enoBeka K HOBOW BENWKOM WCTUHE npupoabl. Tenepb s yxe
COBEPLUEHHO HE COMHEBArICA B TOM, YTO YCIblLUAHHbIA MHON HOYbIO CEPEBPUCTLIN 3BOH
N 3BOH YaMHOW NOXKM Ha 3TOM CTOSIE, Y U3FOSIOBbA MOEro MepTBOro Apyra, OAWH U
TOT € 3BYK.

MHoto oBnagesnio cTpactHoe, Henctpebumoe xenaHme Mo NbITaTbCA PaCKpPbITh
TAWHCTBEHHbIA CMbICT 3TOro siBfieHns. C TOro namsTHOro AHA MbICrib 06 9TOM  He
ocTaBndana meHs 6ykBasibHO HW Ha OOHY MUWHYTY. S HenpecTaHHO NpuayMmbliBan
BCSAKME aHanoruu, BblABUran BCEBO3MOXHbIE NPEeAnoSsiIoKEeHUs, OAHaKo AONro  He
Haxoawusl OTBeTa Ha rnaBHbIA BOMPOC: KakMMm 00pasomM S MOr BOCMPUHATL  Ha
paccTosiHuK "nepepavy" cepedbpucToro 3BoHa?

OceHuBWAaa MeHsi MbICIb O BO3MOXHOCTM obLlen aHanormm mexgy o6bl4HOM
paguonepenaden n ABneHMEM Mepefayn OLlyLEeHWA Ha pacCTosiHMEe Kasanacb MHe
MHoroobeLlatoLen, Ho Ana CBoero pa3BuTtus Tpebosana 6onee rnybokMx MNO3HAHWUI
Kak B obrnactm OypHO pasBMBaBLIENCS B TE€ [AOHWU pPagUOTEXHWUKN, OCOBEHHO
paguonepefarowmx M paguonpuHMMarolwmMx YCTPOMCTB, Tak U no  duanonornm
yenoBeka. Beab MHe npeacToano OTbiCKaTb B YENOBEYECKOM OpraHM3Me Te dfeMeHTHl,
KOTOpble MO CBOEMY CTPOEHUO U AeNCTBUIO Obiliv 6Gbl aHanOrmMyHbIMWU OCHOBHBLIM
aeTtansaMm nepegarwolen M npuHUMmatrowen paguocTtaHumm. Kopoue, s AofmKeH Obin
NPUCTYNUTb K TWATENbHOMY NU3YYEHNIO HEPBHOW CUCTEMBI.

Mounckun aHanornn

N BOT 4 yrnybnsaiocb B UCTOPUIO  PagMOTEXHMKM, MO MenbyYyanwmm geTansm
npocnexusar yCTpoMUCTBO "rpo3ooTmeTymnka” Anekcangpa CtenaHoBuda [lonosa. Kak
N3BECTHO, 3TOT npubop (puc. 1) coctomt u3 korepepa AB wn pene CD. Pene
npegHasHayeHo AONns 3amblkaHus uUenu anektpudeckoro 3BoHka OH. Korma nopg
AENCTBMEM ONEKTPOMAarHUTHbIX BOSIH COMPOTMBIIEHWE MEeTanfIM4yeckoro nopoLuka
Korepepa nagaet, Tok oT 6atapeu P npusoaut B gencrteune pene CD. lNpu 3Tom sikopb
C nputarmBaetca anekTtpomarHutom C un 3amblkaeT KoHTakT E. Tem  cambim
3amblkaeTcsa uenb 3BoHKa CH. Akopb H nputarmBaetca Kk  anektpomarHuty C,
pasgaeTcs 3BYK 3BOHKa. MonoTtoyek 3BOHKa npu obpaTHOM OTKMOHEHUM yaapseT no
TpyOke korepepa AB M 3TUM BCTpsSIXMBaHMEM BOCCTaHaBMMBaEeT COMPOTUBMEHUNE
MeTannmMyeckoro nopoLuka korepepa, bnarogapsa 4yemy Lenb 3BOHKa pa3MblkaeTcsa 00
cnegywowiero MrHoeeHust. Korma noa  AencTBMEM  SNEKTPOMAarHUTHblE  BOJSH
(Nnpmxogswmx n3BHE) CONPOTMBIEHNE KOrepepa BHOBb Nagaet, Tok oOT 6OaTtapeu P
npueoauT B aencteune pene CD n unkn paboTtbl npubopa BHOBb NOBTOPSETCS.

Mpnbop perncTpmpyeTt NpMxoadLime N3BHe aNeKTPOMarHMTHbIE BOSHbI.

HeuTto nogobHoe, no-moemy, HabnogaeTcs UB ABNEHUAX nepegadym MbICIIEHHOM
NMHopMaUun OT YenoBeka K YerIOBEKY Ha pacCCTOSHUN.

OTOro moero rnybokoro ybexaeHus He Mormo nokonedartb Aake BblCKasblBaHME
reHnanbHoro yyeHoro A. C. lNonoBa 0 TOM, YTO 4YEerIOBEYECKUIA OpraHM3am He MMeeT

Puc. 1. Cxema nepBoro B Mmpe paguonpuemHmka nsobpeteHHoro A. C NonoBbim

N Ha3BaHHOIO UM "rpPO300TMETYMK".

ele Takoro opraHa 4yBCTB, KOTOpbIM Obil Obl cnocobeH  3amevatb
3NEeKTpoOMarHUTHble BOSHbI B 3dumpe; ecnu Obl M306pecTn Takom npubop, KOTOpbIv
3aMeHun Obl HaM 3NEeKTPOMarHUTHble YyBCTBa, TO €ro MOXHO 6bI10 Obl NPUMEHNUTL K
nepegade CUrHanoB Ha paccTosiHME.

Haoboport, cyxaeHne A. C. lNonoBa y6eanno MeHa B BEPHOCTU U3BpaHHOro
MHOW NyTW muccnepoBaHus. B HemM s Bugen He OTpuuaHMe HanuumMst y Hac Takoro
opraHa 4yBCTB, a CKOpee 3aBeT, Npu3biB HACTOMYMBO UCKaTb €ro. I 1 BHOBb U BHOBb
obpaLlan cBon B30p K OCHOBHbIM 3fIEMEHTaM pagnonpueMHuKa U paguonepenaTymka.
Ocoboe BHMMaHMe npuBnekan kK cebe "paguokoHOYKTOP", uUnM Korepep, B CXeme
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paguonpuemHuka A. C. lNonosa. N3obpeTtaTtenem korepepa Obin ¢dumsmk E. bpannu.
TepmuHoMm  "paguokoHaykumsa" bpaHnu  HasBan [14] OTKpbIToOEe WM SIBREHUE
nonspmsaumm MenbYanimx MeTanM4yeckmx Yactuy, (>(kenesHblX OMWIoK), korga vepes
OKpY>KaIoLLYHO 3TU YacTULbl cpeay MPOXOASAT SNeKTPOMarHUTHble BOSHbI. 10 MHEHMIO
BpaHnn, B gaHHOM crniyyae nog BO3AEWCTBMEM  3NEKTPOMArHUTHbIX BOJSIH YacTuubl
Xenesa pacnonaratoTca Apyr 3a Apyrom HernpepbIBHOM "KOHTaKTHOM
uensto” (NogobHO TOMy, Kak pacrnonaratoTcs XKenesHble ONUKA No MarHUTHBLIM JIMHUSIM
y MOSOCOB CUMBbHOro MarHuTa). [NpoHn3aHHas aneKkTPoOMarHUTHbIMW BOSTHaMW Takas,
"KOHTaKTHasa uenb" YacTuy, CTaHOBUTCA XOPOLUMM MPOBOAHUKOM  3MEKTPOTOKa,
noaBeAEeHHOro K HeN OT MOCTOPOHHEIO UCTOYHMKA.

Bonee npaeBgonogobHo, Ha Mo B3rNs4, OOBACHAET 3TO ABNEHUE aHIMUACKUN
dunsuk O. Jlogx [50]; nog AencTtBMeEM MPUXOAALUMX W3BHE 3MaKTPOMarHUTHbLIX BOSH,
NPOHU3bIBAIOLLNX CPeay, B KOTOPOWN HaxoaaTcs KenesHble onunku (B Tpybke korepepa),
pasfensalowmnn  Kaxayw napy CMEXHbIX OMUNOK MWUKPOCKOMUYECKUA  MPOMEXYTOK
BO3QyXa, KaK AWSNEKTPUK, paspyllaeTca MWCKopkamu, obpasyrowmmm Kak Obl
anekTponpoBogsLme "MOCTUKM" Mexay CMeXHbIMM YacTuuamu, 4eM n  obbAcHseTcs
nageHue ConpoTUBIIEHUS HA KOHTaKTax korepepa. lNpu coTpsiceHusax e OT yaapa no
Korepepy MOSIOTOYKOM 3BOHKa 9TM  "MOCTMKM"  HapywakwTca W HopMasnbHoe
conpoTmBneHune Korepepa BocctaHaBnmBaeTtca. O. Jloox BBen TepmuH "korepep".

Puc. 2. Cxema cTpoeHusi HEPBHbIX NPOBOASALLMNX NYTEN.

Opnako goktop bpannu 6bin1 He npae 1 B gpyrom, 6onee BaxHom. OH nonaran,
4TO MeXay SBNeHMeM "paanmoKoHOyKUMn" n sBreHMeM npoBOAMMOCTUM HEPBHOro
uMnynbca nNo HepBHOM cucteme umeetca aHanormd. OH  npuaepxuBancs
pacrnpoCTpaHeHHON B Te BpEMEHa CXeMbl CTPOEHUSI HEPBHOIO NPOBOAALLEro NyTn (puc.
2), COCTOSILLLErO N3 aHAaTOMNYECKN 060COBNEHHBIX e4MHUL, HEMPOHOB.

CooTBeTCcTBYIOLLAsA 3TON CXEME TEOPUSA YYUT, YTO MPOBOASLLUME HEPBHLIN TOK
(MMNynbC) BHYTPEHHME BOJIOKHA (HEMPOMbpUnnbl) 0QHOro HEMPOHA aHATOMMUYECKN He
nepexoaar B HeMpouOpUNnsipHyt0 HUTb APYroro HermpoHa. CMeXHble Xe HEWPOHBbI
CBOMMMW KOHLIEBbIMW OTBETBIIEHNAMM TONBbKO COMpuKacarTcsa Apyr ¢ gpyrom. lNpuyem
KOHTAKT Ha rpaHuuax. ABYX CMEXHbIX 3BEHbEeB HEWPOHHOW Lenn [aocturaeTtcs
NOCPEACTBOM CKIIEMBAHUSA HEWponnasmMbl HEPBHbIX OKOHYaHUW. Takum  obGpasom,
HENPOUOPUNIIAPHBLIM - annapaT Ka4oro 3BeHa 9TOW uenu (Kaxgoro HenpoHa)
ABNSAETCA Kak Obl 3NIEKTPUYECKM N30NTMPOBAHHBLIM OT TAKOrO XKe CMEXHOro 3BEHa.

MpoBoasa napannens Mexay NPOXOXAEeHWEM HEPBHOro WMMMynbca Mo HepBHOM
CUCTEME M NPOXOXOEHMEM 3MEeKTPOToKa No “"paamokoHaykTopy", bpaHnu Bbickasan
rmnoTesy o ToxXaecTBe PYHKUMA HEMPOHA M Xene3HOW YacTuubl “"paguokoHaykTopa™:
nogobHO TOMy, Kak "pagmoKoHOyKTOp" nepecrtaeT

NpoBOAUTb

TOK BCNEeACTBME MEXaHMYECKOro paspblBa KOHTAKTa Mexay ABYMSI CMEXHbIMU
XernesHbIMW onurkammn korepepa (Korga HapyLllaeTcsl KOHTaKTHOCTb B LIeNU XKeSe3HblX
ONuNoK), Tak W nepexog HEPBHOrO UMMynbCa C OOHOMO HEeMpoHa Ha  Opyrowm
OTCYTCTBYET B TOM Criydae, eCnu Mexay OKOHYaHUSIMU CMEXHbIX HEMPOHOB KOHTaKTbI
caenanncb HegOCTaTOYHO TECHBIMWU UMM 3TU OKOHYAHUSA Pa3obLMINCL COBCEM.

lMpeactaBneHne o TakOM TOXAECTBE, Kak Oka3arnocb, 0bnagano cywecTBeHHbIM
HegocTaTkoM. [leno B TOM, 4TO HapyllEHWE LESNIOCTHOCTM KOHTAKTOB Mexay
OKOHYaHUAMM  ABYX CMEXHbIX HENPOHOB MOXET NPOUCXOAUTb NuWb  Npu
TpaBMaTU4YECKOM MOBPEXOEHMM HEPBOB. YnomuHass o6 aton runotede  bpaHnu,
pycckas xeHwmHa-spad A. /. bobpoa [13] nuweT, 4To Takoe HapylleHNe KOHTaKTOB
BNekno 6bl 3a cobon aHeCcTe3ant M UCTEPUYECKME Mapanuyun, 4To Mo CyTM O3Ha4vaeT
HEEeCTeCTBEHHOE COCTOsiHWE HepBHOM cuctembl. Mbl Xe, 0O4YeBMOHO, [OOJSIKHbI
paccmaTtpmBaTtb paboTy HEPBOB B MX €CTECTBEHHOM COCTOSIHUM.
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OTa HenocneaoBaTeNbHOCTbL B BO33peHNAX bpaHnu obecueHmMBana BbIABUHYTYHO
nMm aHanormo. OnbITHLINM 3KCNEPUMEHTaATOpP B obnacTtu msmnonormm HepeoB npod. A..
B. JleoHTOoBMY B cBoen kHure "®dusmonorma AomallHMX XKUBOTHbIX" nucan: "Ewe
HeJaBHO Monb3oBanacb 60MbLWON MNONyNsIPHOCTLIO TEOopUsl, NO KOTOPOW OEHAPUTHI
(BeTBUCTbIE OKOHYaHWUA HenpoHoB.b. K..) obrnagatoT cnoCOBHOCTLIO ABMXEHUA, U BOT
3TUMMN  OBWXEHMSIMWU  "ructonorndeckn" agymann OObACHUTL 4yTb M He Bce
o13Monornyeckne M MNCUXonorndeckue SBNEeHUs:: COH, Hapko3, namsATb, pesynbTaT
NPUBLIYKM W YNpaXHEeHUsi, BHMMaHue un T. O. K coxaneHuo, SKCNEePUMEHTbI He
noaTBeEPANNN U3MEHEHUI B MOMNOXEHUN AeHAPUTOB".

CoBepLUEHHO MO-MHOMY paccMaTpuMBaeTCA SABMEHME MNepexoga  HEepBHOro
UMnynbca C OAHOrO0 HerMpoHa Ha Apyron B Teopun akagemumka B. M. bBbextepesa:
"Conpukacarwowmecss 4YacTu HEWPOHOB nNpencTaBnalT cobon kak Obl  obknagku
KOHOeHcaTopa M MOTOMY, Koraa Ha ogHon obknajke, T. €. Ha OOQHOM AeHOpuTe UK Ha

nepuuentonsapHoOM annapaTte, MNOABNAETCA 9NeKTpU4eckurm "HepBHbIM  TOK",  Ha
conpuKkacarlLmxcs AeHapuTax Wnn  Knetkax BO3HMKAeT CBOW  "HepBHbIM  TOK",
OObLIKHOBEHHO OOpaTHOrO HanpaBfeHus, U NOTOMY Ha AeHApuUTax [ABYX COCeLHMX

KNETOK COXpaHSEeTCs MM CBOMCTBEHHOE HanpaBreHne Toka" [44].

Puc. 3 Cxembl TOMCOHOBCKOro (3aMKHYTOro) konebaTtenbHOro KoHTypa. |
pagmoTtexHudeckoro; |l "émnonormnyeckoro".

Akagemuk B. M. bextepeB, 04eBMOHO, CTaBUN1 CBOEW UENb 0ObACHUTb
TONbKO NPOXOOUMOCTb HEPBHOMO MMMYfbCa Yepes3 KOHTaKT ANEKTPUYECKUM NyTEM, XOTS
S1 OCTaBfisin B CTOPOHE BOMPOC O CYLWHOCTU U MPUPOOE INEKTPUYECKOro SBMEeHus,
Onarogapsi KOTOPOMY HEPBHbIN "TOK OENCTBMS" MNepexoguT 4Yepe3 ISTOT KOHTaKT-
KoHOeHcaTop. HO Bce e KOHTypa: BbickadbiBaHne B. M bextepeBa kak 6bl
npeaykasbliBano MHe NyTb, N0 KOTOPOMY MOXHO MPUBMMU3UTLCA K PeLUEHN0 CTOSBLUEN
nepeno MHou 3agauun. MNonb3yscb 3TMM 3amMevaTernbHbIM OPUEHTUMPOM, S Torga xe (B
aekabpe 1919 r.) npuwen K ACHOM MU NPOCTOM MbICIM O TOM, YTO €CIiM B CXEME TOro
WS MHOTO 3aMKHYTOro Ha cebs HepBHOro NyTn (puc. 3), rae yxxe nMerTcs obknagku
KoHoeHcatopa C ©, KOHEYHO, WCTOYHUK "TOoKa aencteusa”, npeactaBuTb cebe
BKMIOYEHHbIMM  (NOcnefoBaTeNlbHO K KOHAEHcaTopy) BUTKM  coneHoupa Q,
obecneunBaroLLe Hannyme B 3TON CXeme HABMEeHUs CaMOUHAYKUWUW, TO U NOMy4nuTCa
ouonoruyeckun kKornebaTenbHbIN KOHTYP, B KOTOPOM BO3OyxpakTcs Guonormyeckme
aNeKTpoMarHuTHble konebaHus, COonpoBOXAAKLMECS N3NYHEHNEM ANEKTPOMArHUTHbIX
BOMH OMONOrnMyeckoro npoucxoxaeHus. AT0 U OyaeT (KOHEYHO, C HeKoTopbiMU
BNUOOM3MEHEHUAMM) NPUCYLLIMA HaLIEen LEeHTpanbHOW HEPBHOW CUCTEME, B TOM 4YnCne
KOpe rofioBHOro Moasra, NpUpoaHbIN OpraH, CNocoOHbIM U3ny4vaTtb U, roBopsi crioBamu A.
C. MNonoea, "3ameyvaTb 3NEKTPOMarHMTHbIE BOMHbI B adhupe”.

Hanbwe uutatens ybegutca B TOM, HACKOMbKO HaydyHO OBOCHOBaAH [AaHHbLIN
BbIBOA. [1eNCTBUTENBLHO NN €CTb EMY NOATBEPXKAEHME B XXNBOW npupoae?

HepBHas cuctema u paguoTexHuka

Mpuctynas B 1919 r. K U3y4eHU0 CTPOEHUS HEPBHOM CUCTEMbI YeroBeka, £
nuckan rnaBHbIM o6pa3omM OTBeTa Ha BOMPOC O TOM, KakuMm obpa3om s MOr ycrbiwaTtb
cepebpuCTbii 3BOH 3BYKOBOE OLUyLLEHWE, BOCMPUHATOE MHOW W3  OTAaneHHoro
NCTOYHMKA HEPBHOW CMCTEMbI MOEro ymupatrowero gpyra. BnonHe ecrtecTtBeHHO, 4TO
Ha4yan s C M3y4yeHUa BCeX TOHKOCTEW YCTPOWCTBa CMyXOBOrO HEPBHOro annaparta
yenoseka. [lonyuntb nepBoHayarbHble MO3HAHUA MO aHaTOMWUKM OpraHa cryxa nomor
MHE MoW cTapwwuin 6pat goktop Kasmmup bepHapgosuy KaXuHCKMI, cneumanuct no
bonesHaM yxa, ropria v Hoca. [pyM ero noMowm S MNOMyYUsT Takke BO3MOXHOCTb
03HaKOMUTbCHA C 3amevatenbHbiMU Tpygamm npodgeccopoB N. M. CedveHoBa, B. M.
BexTtepesa, H. E. BeegeHckoro, A. A. Yxtomckoro, B. FO. Yarosua, A. B. JleoHToBMN4Ya 1
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ApYyrux, ocobeHHO No anekTpoduanonornn. B ynucne nogapeHHbIx 6paToM KHUM BbIS
WHTEepecHbIn Tpya dpaHuy3ckoro Bpada Mannapa [51] n yxe ynoMsaHyTbIn "Y4ebHuk
dmsnonormn gomawHmx kuMBoTHbIX" A. B. JleoHToBu4a. B utore A. B. JleoHTOBMYEM
MOYTU  MOJSIHOCTbIO  OblIM cobpaHbl pes3ynbTaTbl OMNbITOB BO3AEWCTBUS Ha TKaHU
opraHuMama 9rfeKTpOTOKOM U ybeauTeribHble NPUMEpPbl HanMuYnsa  ANEKTPUYECKUX
MpOLIECCOB B XMBOM oOpraHusme. 3yyeHne aToro marepvana BO MHOrom oboraTuro
MOM MO3HaHWA B (M3MONOMMNU HEPBOB M ObBnerdnno 3agady NOCTPOEHUSA aHanormm
MEeXAy €eCTECTBEHHbIM Ha3Ha4YeHWEeM OTAEefbHbIX 3fIEMEHTOB HEPBHOW CUCTEMbl U
BO3MOXHOW  (PyHKUMEN 3TUX IMEMEHTOB Kak fgeTanen annapata 6buonornyeckom
pagnocBNa3un.

Mepengem K paccMoTpeHuto 3dTux ananormn. CornacHo TpaktoBke A. B.
JleoHTOBMYA, HAANEXNUT pas3nmyaTb HEWMPOHHYK U HE HEeNpoHHy ("pemakoBckyo")
HepBHble cucTeMbl. [lepBas U3 HUX cocTaBndeTcss M3 0CObbIX eANHWUL-HENPOHOB.
MaHrnuosHasa knetka 1 (puc. 4) nexuTt OObLIKHOBEHHO rae-nMbo B rOnoBHOM (Unn
CMWHHOM) MO3ry WU BMECTe CO CBOUMMW AeHapuTtamu (OTBETBMNEHUAMU) 2 BXOAUT B
COCTaB Ceporo Bellectsa Mo3ra. OTxogawmm OT raHrNMO3HOM KNETKN HENPUT n urpaeT
poSfib NPOBOAHMKA HEPBHbIX UMMYNbCOB. Ha 3HauYnTenbHOM 4YacTu CBOEW [fWHBbI
HEMpUT opeT Kak 6bl mMydTamm M cocToAWMMUM M3 BHYTPEHHEN MUSMMHOBOW W
Hapy>kHoW "WwBaHHoBCKOW" obonovek. MnanuHoBasi YacTb MypTbl Ha3BaHa Tak MOTOMY,
4YTO COCTOUT M3 0coboro xmponogobHOro Bellectsa MuanuHa. Henputbl obpasytoT
rMaBHYD COCTaBHYy 4acTb 0enoro BewecTBa Mo3ra WM Ha MNyTaX  BHE Moa3ra
nepudpepudeckme Hepsbl. TenogeHapum 4 (oT rped. "tenoc"-koHey w OeHOpPOH"
AepeBo) npeacrtaBnsAloT cob6ON BETBUCTbIE OKOHYAHUS HEWpUTa UnNn uUMelT dopmy
CETKWN UIK KOP3UHKW. TenoaeHapun 3akaHYMBaoTCH B MblLLLE, B XXernese Uinm oKpyxatoT
FaHrIMO3HYIO KIeTKY APYroro HeMpoHa B TOM Criydae, ecnn 3TU OKOHYaHUS UMeT BUg

CETKM-KOpP3uHKM. B aTom nocnegHem cnyyae Tenogenapun  HasbiBaloTCA
nepuyuentonsapHbiMn  (T. €.  OKOMOKMETOYHbIMW)  annapatamui, UAM  NPOCTO
nepuuentonapammn. Puc. 4. Cxema cTpoeHuss HewpoHa (no JleoHTOBMYY): 1

LUeHTpanbHoe 3BEHO HeupoHa "raHrnvosHas knetka" (BHYTPUM COMbl KIETKM BUAHbI
3epHa Huceng); 2 npotonna3amMmyeckme OTBETBIIEHNS

B mecTtax, roe K raHrfimo3HoOm KrneTtke OOHOro HeMpoHa noaxoadaT KOHUEBble
y4yacTku TenogeHapuin UNn OKOJSTOKINETOYHbIM annapart Apyroro HempoHa, npoTonnasma
HENPOHHOIO BOSIOKHA 3TUX OKOHYaHMM He MpPOCTO MepexoauT B NpoTonnasmy
raHrnMo3HOM KNeTKW, HO OTAerieHa OT Hee  MNOrpaHu4yHouM  MoBepXHOCTbio. B
PU3NYECKOM CMbICIE MeXAy TeSIoOM 3TOW TaHrMO3HOW KNEeTKU U OKOHYaHUSMMU
OKpY>KalLNX ee OTBETBMIEHUA CMEXHOro HerpoHa WMeeTCs pasgensiowasa  ux
nepenoHka, nnn membpaHa. [nsa obo3HayeHuss 3TUX NPOTONSIAa3MUYECKMX KOHTaKTOB
aHrnuncknn yvyeHoin LeppunrtoH [60] B 1897 r. npegnoxun HassaHune "cnHanc".

Mbl MMeeM Tenepb BO3MOXHOCTb MNpuBecTM Boree COBpPEMEHHoe onucaHue
CMHaANTUYECKOro KOHTaKTa, Hanpumep ABuUratefibHON HEPBHOW KINETKU (MOTOHenpoHa)
CMMHHOIO MO3ra MrekonuTaroLwmx no 6onee No3gHeMy UCTOYHUKY M3 KHUra k. Jkkrca
[77]. Teno (Mmnn mMHaye coma) MOTOHEMpOHa MMeeT B nonepedHuke okomno 70 (.
OTxogsuwme oT Hero AeHApPUTbI MPOCTUPAKOTCA Ha paccTosHMM o0 1 MM, npexae 4yem
OT HUX OTXOAAT Bonee TOHKME KOHLUEBble OTBETBEHUSA. BHU3 OT COMbI OTXOOUT CTBOS
HenpuTa akcoH. OH NocTeneHHO cyxaeTcs MU Ha pacctosiHum 50-100 ( OT COMbI KNeTkn
NMOKPbIBAETCA  MUIIMHOBOM  OBOMOYKOMN. Mpunerawowme MNOBEPXHOCTU COMbI,
HenpaBuSIbHON (OPMbl  KPYXXKM M oBanbl (7 WT.) C  NATHbIWKAMW BHYTPWU,
npeacraBnaloT cobor ocobble yTomMweHns (CMHanTUYecKne OnsLiKkK), KOTOPbIMMK
3aKaH4YMBalOTCS OTBETBNEHUS (TeNOAeHapUM), naywme oT ApYyroro CMEeXHOro ¢ nepBbIM
HenpoHa.
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B npotonnasme COMblI TaHrfIMO3HOWM KMNEeTKM HaxoaaTcsa MUKPOCKOMUYeckue
Tenbua, UWnNn 3epHa Huccna, HasBaHHble Tak MO MMEHUM YYEHOro, M3Y4MBLUETO 3TU
Tenbua.

[pyras 4yacTb COMbl KMIETKA MMEEeT BOJIOKHUCTOE CTpoeHne. WmeHHo
NPOAOKEHMEM 3TOM BOJSIOKHUCTOW YacTU KIMETKM U SBRAFEeTCa OTXo4sWwuh OT Hee
HENPUT B CBOEWN BHYTPEHHEWN BOMOKHUCTOM (PUOPUNNSPHOM) 4acTu, Ha3biBaeMowm
"oceBbIM LUANHAPOM", NI aKCOHOM.

PaboTta HepBHOW cucTeMbl (kak u Bcsikas paborta Boobuie) TpebyeT 3aTtparthl
3Heprnn. MaBHbIM, €CINN HE UCKITIYUTENbHLIM, UCTOYHUKOM 3SHEPrMM HEPBHOMO TOKa
asngaeTcd, no bextepesy [10], 3epHMCTas 4acTb MPOTOMNSA3Mbl COMbl TFAHMIMO3HON
kneTkn. Bcskoe BO3GyxOeHMe HepBa OCTaBMsieT B FAHrNIMO3HOM  KNeTKe M3BECTHbIN
cnen. lNMpun cToMKOM Xe M ONUTENbHOM BO3OYXOEHMM B COME  KIETKM 3aMeTHO
yMeHblIaeTcs konudectBo 3epeH Hwuccnda. Mo mepe m3pacxogoBaHUs HepBHas
3HEeprus BOCCTaHaBnMBaeTcA OGnarogapsi NPUTOKY COOTBETCTBYHOLLErO MUTaATENbHOro
MaTtepuana, nocTtynakwouwero B CBs3n ¢ KpoBoobpawieHnem. A. B. JleoHToBMY [45]
nuweTt o6 atom Tak: "MMo-Bugumomy, Bce Bonee Menkne KPOBEHOCHbIE COCyAbl MO3ra
ofdeTbl BecbMa HEeXHbIMM TpybOkamu, Tak HasblBaeMbIMM  OKOSIOCOCYAUCTbIMMU
NPOCTpaHCTBaAMMW, BbINOMIHEHHLIMW, OAHAKO, HE OObIKHOBEHHOM  nNUMAON, a Tak
Ha3biBaemMon LepedbpocnmHanbHOM XWOKOCTbIO, BecbMa doraTtomn BOOOMN. B
nepudepuryeckme HepBbl, NO-BUOMMOMY, TOXE MPOHMKAKT TakMe Xe numdaTndeckue
NPOCTPaHCTBA, HAYMHASACb OT NPOCTPAHCTB MO3ra, fnexalunx nog Teepaon o0605104Kkon
ero. Takum oOpas3om BbIXOOUT, YTO HEPBHblE 3MIEMEHTbl MNUTAKTCA He
HenocpeacTBEHHO KPOBLIO, a MpU NoMoLm LepebpocnnHanbHON Xngkoctun".

Puc. 5. Cxema pacnonoxeHusi HEPBHbIX NPOBOAALLMNX NYyTEN YYBCTBUTENbHOMO U
asuratenbHoro (no PamoH-u-Kaxany):

Ha puc. 5 paHa cxema 4yBCTBUTENbLHOIO U ABUraTeNbHOro TpakToB (NyTewn) no
PamoH-n-Kaxany. YyBCTBMUTENbHbIM TPaKTOM  HEPBHblE  UMMNYMbCbl  (OLWyLLEHUS,
4YyBCTBOBaHUS, BO3OYXAeHWe 1 Np.) nayT B HANpaBrieHMM OT KOXWU U MbILLL, YENOBEKA K
KOope rofoBHOro Mo3ra, T. €. OT nepudepun K UEHTpy (MokasaHO CTpesikamu, B
CTOPOHY  Mo3ra). [1o3ToMy  4YyBCTBUTENbHbLIN  TPAKT  Ha3blBAlOT ewe U
LEeHTpoCTpeMUTENbHBIM. B OTnnumne oT 3TOro cywectByeT [ABUraTtesnbHbI TpakT, Mo
KOTOPOMY HepBHble UMMNYNbChl (BOMEBbIE MpPUKa3bl MoO3ra, pedrekcbl UM OTBETbl Ha
pasgpakeHus n T. n.) HanNpaBnATCA OT FOfIOBHOrO MO3ra K KoXe M Mbiwuam, T. €. OT
LUeHTpa K nepudepun (NokasaHo CTperikaMu, HanpaBneHHbIMKU OT Moa3ra). Beuay atoro
ABUraTenbHbIA TPAKT Ha3bIBAKOT Tak e LeHTPOOEXHbIM.

lMpn nocpeacTtee LEHTPOCTPEMUTENBHOIO TpakTa Haw Mo3r “"aHanuaupyet"
BneYyaTneHnsa, nonyyaemble OT BHewHero mwupa. [lpukasaHus Mo3ra u  OTBETHI
(pedhnekcbl) LeHTpanbHONM HEPBHOM CUCTEMbI LIEHTPOBEXHBIM TpakTOM MepenarTcs
BHELLUHEMY MUPY.

34ecb Mbl NOAOWWM BMASIOTHYHO K BOMPOCY O TOM, Kakum obpa3om HepBHas
cucTeMa MOXET M3fydaTb ANEeKTPOMarHUTHY BOMHy. lNpexae Bcero, okasblBaeTcs, B
HalLMX HepBax NMOCTOAHHO MPOUCXOOAT T€ WU UHble (PU3MKO-XMMUYECKME NPOLECCHI,
fGonee MHTEHCMBHbIE BO BPEMS pasgpaXkeHust HepBa UM MeEHee WHTEHCUBHbIE (Mnun
BOBCE OTCYTCTBYHOLLME) KOraa HepB "oTabixaeT". MOXHO cuMTaTb YCTAHOBMEHHbIM, YTO
BO Bpems BO30yXOeHVUst HepBa, copepkaleecd B TOH4Yauwen Huthn (B ombpunnax
aKCcOHa) BELLEeCTBO MNOABEpraeTcs MNpoueccy XMMMYECKOro pacnaga (pasnoXxeHus) c
nocrnegylLwmm BOCCTAHOBNEHMEM B MNepuon OTCyTCTBUS BO3OyxaeHus. BewecTtBo B
dubpunnax HepBa, BeCbMa CrOXHOE€ MO  CBOEMY  XUMUYECKOMY COCTaBy,
npegcrasnseT cobon aNeKTPonuT.
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B dm3mke anekTponnuTomM HasbiBalOT NPOBOAHMK BTOPOro pofa B ranbBaHUYECKMX
anemMeHTax. JATO Ta WM WHasA >XMOKOCTb, B KOTOPOWM pacTBOpeHbl conu. Ecnu B
3NEeKTPONNUT ONyCTUTb MPOBOAHWUKM MEPBOro poda Yroflb U LMHK U CHapyXu KOHUbI UX
COeaVHUTb MeTannMyecknm MNpoBOLAOM, BO3HWKAET JEeKTPUYECKUA TOK Ha OCHOBE
XMMMYECKOro npouecca pacnaja BellecTB anekTponurta. MiHaye rosopsi, coneBon

pacTBop

anekTponuTta

obnapaet

3ANEeKTPoANHAMNYECKMMIN CBOMCTBaAMU, TasLWMMUCH B HEM B CKPbITOM BuAe, Koraa
TOK OTCYTCTBYEeT (MOTeHuuanbHOe COCTOSIHWE), U BbIABMASIOWMMUCA, KOrda B HeEM
npoucxoguT npouecc pacnaga (AMHaMmmyeckoe COCTOSHUE).

BewectBo HepBa ubpunn CooepXKUT HEKOTOPLIN MPOLEHT PaCTBOPEHHbIX
conen, T. e. OHO 4BnsdeTcs cBoeobpasHbiM anekTpontoMm. OTcloga  genaetcs
NMOHSATHON BO3MOXHOCTb 00pa3oBaHNs B aKkCOHE HEBPUTA INEKTPUYECKUX TOKOB, KaK UX
NPUHATO HasbiBaTb "TOKOB AenCTBMNA". OTU TOKM COMPOBOXOAKT Mpouecc pacnaga
HEepBHOrO BeLLeCTBa Kak BO BPEMS UCKYCCTBEHHOIO pasgpaXXeHus unv Bo30yxaeHus (v
B TOM 4ucre, Hanpumep, nNpu onbiTax C W30AMPOBAHHBIM OT OCTaNbHOWM HEPBHOM
CUCTEMbI NpenapaToMm HepBa), Tak U BO BPEMS €CTECTBEHHOI0 HEPBHOMO MMMynbCa, T.
€. Korga npoucxoamuT TO, YTO Mbl Y YerioBeka HasblBaeM MCUXMYECKMM aKTOM paboTbl
LeHTparbHON HEPBHOW CUCTEMbI, B TOM YMCIle Mo3ra.

B aTOM MecTe cuuTalo BeCbMa BaXHbIM COCNaTbCA Ha aBTOPUTETHOE MHEHMe
akagemunka B. M. bexTepeBa, xapakTepusylouwee C IHEpreTM4yeckom TOYKM 3peHunsd
NPoLECChl NPOXOXAEHUS HEPBHOro Toka (MMmnynbca) B 0BOMX TpakTax HepBHOWM
cuctembl yenoseka. B pabote [10], nsgaHHon nocmepTtHo B 1928 r., oH nuweT: "...Mbl
3HaeM, YTO HEpPBHbLIN TOK He TOSbKO B nepudepmnyecknx npoBOAHMKAX U B CMMHHOM
MO3ry, 4YTO ObISI0 M3BECTHO YXXe AaBHO, HO M B KOpPE rOfIOBHOMO MO3ra, Kak nokasanmu
npoussegeHHble B MoOen nabopatopum  UCCNedoBaHus, conpoBoXaaeTcs
aneKkTpooTpuuaTtenbHbiM kKorebaHmem B popme Toka AEUCTBUS..., Nexallero B OCHOBe
npoBeaeHNs HEPBHbIX UMMYNbCOB. [py 3aToM Ans o6bACHEHMS nepexoda HEepPBHOro
TOKa C OQHOro HEBpPOHA Ha Opyron B CBOe BpeMs... Obina npeanoxeHa MHOW Teopus
pa3pagoB, O6OYCNOBMEHHbLIX Pa3HOCTbIO MNOTeHUMana 3JHeprn B OBYX COCEOHUX
HEBPOHaX, CBA3aHHbIX APYr C APYrOM YCIOBUSIMU KOHTAKTA...

Kakum >xe oOpasom npoucxoguT npuBegeHne B AedATeNlbHOe COCTOsiHUE
MO3roBbIX KNeToK U 4eM 0ByCcroBnmMBaeTCs TOT TOMYOK, KOTOPbIA NPUBOAMUT K paspsay
3anaceHHON 3HEPrnn HEPBHbLIX KNeToK? B aTOM criydyae Hy>XHO MPUHATb BO BHUMaHUe,
YTO BCe BOCMPUHMMaILMEe annapaTbl, Kak MHOKW Obino npusHaHo B  paborTe,
nosismeLlenca B 1896 r. (O63op. MNecuxuatpum, 1896 r. n Neurolog. Zentralbl 3a ToT xe
roq), OOMMKHbI ObITb paccMaTpuBaeMbl kak 0cobble TpaHcdOopMaTopsbl, Cnyxawme ons
npeBpaLLeHns pasnuyHbiX (OPM BHELLUHMX 3HEPrMM B  HEPBHbIN  TOK, KOTOPLIN,
HanpaBnssiCb K MO3roBOW Kope u4epe3 psia HEBPOHOB, NpW  MNOCPELCTBE KNeToK
MapTHOTK, accoumauMoOHHbIX KneTok PamoH-u-Kaxana m 6okoBbiX KonnaTtepaneun
(otBeTBNEHM.B. K.) gocTmraeTt KNneTok Kopbl, NOChINAWNX K Nepudepumn HACXoasLme
UM UeHTpobexHble, Yale Bcero BeTBAWMeca MPOBOAHMKW. [1o 3TMM nocnegHum,
obpasylowM B CBOK oyepedb psd HEBPOHOB, TOK HamnpasnseTca K nepudepuu,
BO30OyXaas 34eCb, CMOTPS MO MECTY OKOHYaHUs, B OOHUX Crydasdx COKpaTUTENbHYHO
TKaHb MbILWL (MCHEPYEHHBIX M FNagknx), Y4em AOCTUraeTcsa nepexon HEPBHOM 3HEPrun B
MexaHudeckyro paboTy, B OpyrMx Xe  cryvadx  Bbi3blBad COOTBETCTBYHOLLME
N3MEeHEeHNaAM B XenesucTblXx annapaTtax. B nocnegHem cnydae ocyulecTtsnsieTcs
paboTa, cBs3aHHasi C OTAENEeHMEM XMMMUYECKOro npoAyKkra MocCTynawwero B KpoBb
(koroa geno vaeTt O Xenesa) BHYTPEHHEW CeKpeuun), WUnu BbIXOASLEro Hapyxy Mo
BbIBOAHLIM NPOTOKaM, UMW, HaKOHEL, W3NMBAoLWErocss B COOTBETCTBYIOLLME MOSIOCTH
Tena. BblweykasaHHbIM NyTeM Mony4yaeTcs NosiIHoe KpyroobpalleHne aHeprum, npudem
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Ta WNN MHas BHELIHAS SHeprust OEeWCTBYeT Ha BHelwHue (HapyxHbie.b. K.) unu
BHYTPEHHME peLenTopbl (opraHbl, BocnpuHumatrowme.b. K..), TpaHchopmmpyeTcs B HUX
B HEPBHbIN TOK, CBA3a@HHbLIA C MNPOLECCOM WOHU3aLMW; NOcrneaHun Xe Bo3byxaaeT
paspsi4 3anacHoOM 9Heprun KneTok, brnarogaps 4Yemy B CBOK ovepedb BO3HUKaeT
CBSI3aHHbLIM C MPOLECCOM MOHM3auMM OBpaTHbIN TOK, KOTOPbIA, PacnpoCTpaHssiCb Mo
uenn HEBPOHOB, [OOCTUraeT MbIWL W KENe3uUCTblX OpraHoB, BbIMOMHSOLWMX
COOTBETCTBEHHYIO paboTy".

Mpn paccMoOTpeHun MaTtepuanoB MNOCTPOEHUS 3OfIEMEHTOB HEPBOB MO
ynoMmsiHytomy Yy4yebHuky A. B. JleoHToBuua [44] c TOukMm 3peHus Buonornveckom
pagmoceBa3n MHe euwe B Te BpemeHa (1919 r.) kasanocb BO3MOXHbIM paspaboTaTb
pag aHanorMm Mexagy 93TMMW 3feMeHTaMW HepBOB W JeTansMu  paguocTaHuUUn.
OpaHako gaxe B 3TUX, OCOOEHHO LIEHHbIX ANs MeHs, pasgenax kHurn A. B. JleoHToBMYa,
MOCBSILLEHHbIX 3NeKTpom3nonorMm, s He Haxoaun Kakux-nmbo ykasaHuMM Ha
BO3MOXHOCTb Hannums SBMeHN CaMOUHAYKLMM B CnupasnbHbiX W3BMBaX Henputa u
CBSI3@aHHOIO C HUMM CneumdUyeckoro HasHayYeHust 3TUX cnuparnen, Hanpumep, Kak
"KaTyLlLleK caMoMHOYKUMKN" B XXKMBOM OpraHusme.

Ona MeHsa, uvwyliero aHanormm 3neMeHTOB HEPBHOW CUCTEMbl C AeTansiMu
pagnocTaHumm, ObIfio SICHO, YTO aBTOP KHUIMM HE HaxXOoA4ui BO3MOXHbIM (MO KpanHen
Mepe, B Te BpemeHa) npugaBaTb CnupansM B HepBax 3HayYeHus "KaTyliek
camomHaykuun". OTOT BbIBOA noaTBepXxaancs ewe TeM o6CToATENbCTBOM, YTO B
Apyrom mecte Ton xe kHurn A. B. JleoHTOBMY nNUWb BCKOMb3b YNOMUMHAET O
KOHOEeHCaTOPHOM SABMNeHUn B HepBHOM cucTeme no teopuun B. M. bextepesa 3. Kcratu
3aMeTuUTb, He Hawen 4 ykasaHun ob aHanormm c KonebaHnAMM TOMCOHOBCKOro
KOHTypa u B Tpyaax B. M. bextepeBa. CnemoBaTtenbHO, 3TOT BOMPOC SBMSIETCSA
COBEPLUEHHO HOBbIM, €LLie HE U3YYEeHHbIM M XOYLLNM CBOEN pa3paboTKu.

lopasgo 6onee rMNOTETMYECKMMU NPEACTaBAITCA APYrMe BbIOBUHYTbIE MHOWN
aHanoruu, Harnpumep, YyBCTBUTENbHOE K XONody HepBHOe Ternbue, Has3BaHHOE
"konboukon Kpayse" (puc. 6). lockonbky 3TM Temnbua pPacnosioXeHbl  rMaBHbIM
obpa3om Ha nepugepun HEPBHOW CUCTEMbI, BO3MOXHO MPeanosioXnTb, 4YTO WX
Ha3HayeHne COCTOUT B TOM, YTOObI ynaBnmBaTb (BOCMPUHUMATbL) 3NEKTPOMAarHUTHbIE
BOJMHbI MpuxoasilumMe u3BHE, T. €. wurpaTb pPofib  aHTEeHHbIX pamok. Pwuc. 6.
UyBcTBUTENBHOE (K XOMogy) HepBHoe Tenbue "konbouka Kpayse" w3 Kkoxm
nepudepumnHOro opraHa YeroBeka.

B HapyxHyio 000MOYKy Tenbua BXOASAT HapBHblE BOJSIOKHA, Aarolime
pa3BeTBNeHus BHyTpu obonoykn (no dorento). OTMeyaeTca cXo4CTBO 3TOro Tenbua C
aHTEHHOW paMKOn, N300pakeHHON pPALOM.

MaHrnuosHas knetka (puc. 7) npegcraBnseT cobor MUKPOCKOMMYECKM Marnoe
AP0 MEXMNO3BOHOYHOIO HEPBHOrO y3ra 4YyBCTBUMTENBbHOrO TpakTa, nexauwero B
CMMHHOM MO3ry. AOp0 OKPY)XEHO BHYTPUMNPOTOMNNAa3MEeHHOM CeTkoM ubpwunn, oT
KOTOpPOW OTXoauT nepsuyHas ¢ubpunna, wugywasa B OCEBOW UMNUHAP Hepsa.
Tenbue sOpa  OKPY)XEHO BTOPOW CEeTKOM W3  nepenfieTeHNn HEPBHOW  HUTH,
3aKkaHuYMBaKwLWenca OBYMS OTBETBMEHUSAMU, OTXOOAWMMU B CTOPOHY OT OCEBOro
uMnuHapa Hepsa. Takon HEPBHbLIW y3er, N0 MOEMY MHEHWUIO, MOXET UMETb Ha3HayeHue
AeTekTopa, yeunutensa unu gaxe reHepan topa anekTpoMarHUTHbIX KonebaHui.

N3yyan cTpoeHuMe HepBOB cepaua no yrnomsiHyToM KHure p[okropa Monnapa
[51], a Hawen cxoactBe Mexay WM306paXeHHbIMWU TaM raHrmno3HbiMK "Konboykamn'”
HepBoB cepgua (puc. 8) u TepMOMOHHBbIMM Namnamu PayHOoa Kak [aeTektopamu,
yCUNUTENAMU UNU reHepatopamu konebaTerbHbIX TOKOB. KpOMe OCHOBHOW  HUTH,
Bxoaswen B "konbouky", B Hee BXOOMT Kak Obl CO CTOPOHbI Apyrasi HUTb, U30rHyTas
cnunparnbto, KoTopas NOTOM OTXoAuT OT "Konboukn". B HEKOTOPbLIX MecTax cnupanb He
06BMBaETCHA BOKPYr OCHOBHOW HUTU, NOyLLEN B CTOPOHY OT "KOP3NHKN" KONBOYKK, a Koe-
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roe oxsaTbiBaeT OCHOBHYH HUTb. BcTpevaeTcss He ofHa cnupanblo a gBe psgoM.
HakoHey HabntogaeTca n nocnegoBaTenbHOe COeAUHEHWE HECKONbKMX Konboyek ogHa
3a Apyrouv B BUAE rmpnsHabl Unn ceoeobpasHon BUHOrpagHom KucTu. B kHure Monnapa
He NPMBOOMUTCSA HUKAKUX MPeanONOXEHUN aBTope OTHOCUTESbHO "pagmoTexHudeckoro”
Ha3Ha4yeHnsa aTUX Konbovek W KX rpynnoBbIX coeguHeHun. MHe xe Kasanocb, 4To
TakonW OOMHOYHOM KONOOYKE MOXHO MNpUNUcaTb POSib KAaTOAHOW Mamnbl-TpMoga Kak
AeTeKkTopa unu reHepaTopa, a rpynnoBoMYy COeAUHEHUIO UXPOSTb TEX XKe namn-TpruoLoB
KackagHbIX ycunutenen 6GnoanekTpoMarHMTHON BOSHbI.

Mpunyem ana nepBOHaAYanbHOrO YCTAHOBMEHUS 9ONEKTPOMAarHUTHOM CYLHOCTU
nccnegyemMblx SIBAEHUW nepefayvnm MbICNeHHOM WHAOPMaUMKM Ha pPacCTOsiHME MHOM
ObINO NPeanoXeHO 3KpaHUpYyloLLee YCTPOMCTBO MO obpasuy Wu3BecTHOM B (pusuke
"knetkn dapages”. EcnM  noMectutb  BHYTpM 9TOrO  YCTPOWMCTBA  YesiOBEKa,
nepefarwoLllero MbICAIEHHYD WMHOPMauUui, TO OHO CrnocobHo OnoknpoBaTtb
nsnyyarowmeca M3 ero UeHTpanbHOM HEPBHOW CUCTEMbl 3NIEKTPOMArHUTHbIE BOJHbI,
MeLlas UX NPOHUKHOBEHMIO HapYyXy Yyepes CTeHKU "knetkn dapages” u, Takum obpasom,
N30NUPYsa OT UX BO3MOXKHOIO BIIUSIHUS BHE KINETKMW.

Puc. 7. MaHrnNnosHasa knetka c BHYyTpUNpOTOMMa3MeHHOW ceTkon unbpunn, ot
KOTOpOn OTXoauT "nepBuyHas dubpunna" oceBon UMNUHAP MepBa U HECKONbKO
BTOPUYHbIX.

OTmevaeTCcs cXxoa4CcTBO C TEPMOMOHHON pagnonamnon-TpuogoM. CXxema KoTopown
n3obpaxxeHa psiaoMm.

BmecTe ¢ Tem npegnonaranoch, YTO MO NPUHLMMY 3TOM XE KMNETKM MOryT ObiTb
CO3[aHbl YCTPOUCTBA, 3aliMLialoline LeHTpanbHYl HEPBHYKO CUCTEMY 4YefnoBeka OT
BO34ENCTBUS NPUXOAALLNX N3BHE BMOINEKTPOMArHUTHbIX BOMNH. B cnyvae, ecnu 6bl aTn
npegnonoxeHns Obinn MNOATBEPXKOEHbI 3KCNEPUMEHTOM, Morfna ©Obl nmatn pedyb 06
YCTPOWCTBE MHAMBMAOYAlbHbIX KOCTIOMOB A5 Ka)KAoro, KTo noxenan 6bl B Gyaywem
n36aBUTLCS OT TaKMX BHELUHUX BIIUSIHUMA NYTEM BMSETEHUA B 3TU KOCTIOMbI Byanemn u
CEeTOK M3 TOHYaMWMX Mano3aMeTHbIX ANS rnasa metannuyecknx "naytumHok". [ns
3aWMTbl Xe OTAEeSbHbIX TPYNn HaceneHuss W  uUenblX KOMSIEKTMBOB A0CTaTOYHO
BMOHTMPOBATb CMSOLWHbIE METanIMYeckme CEeTKM B LUTYKATYpKy  BHYTPEHHUX Wn
HapyXHbIX CTeH OOMOB. Takue CeTKM, HaTAHyTble Ha paMku, AOSMKHbl 3aKpblBaTb
npoemMbl OKOH W ABepen, coobliasCb CBOMMM KpasiMnm C CETKaMW, 3adenaHHbIMU B
LWITyKaTypKy cTeH. [lpy aTOM nogpasymeBaeTcCsl, YTO Kpasi CeTKM UMEIT Takoe Xe
CNIOLWHOE COeANHEHNE C METANNNYECKMMN NTIMCTAaMM KPOBAM AOMaA.

CBOMMM HWXKHUMWU KpasiMM CETKM CTeH [OOMOB [OSDKHbl YXOAWUTb B TPYHT
3a3eMnaTbCS.

Puc. 8. NaHrnuosHas kneTtka HepeoB cepaua (no Monnapy):

A ofuHOYHasa KkneTka, umerollasi CXOACTBO C paguonamnon-tpuogom; b co
CnuparnbHbIMW  BATKAMW BOKPYr aKCOHAa OHa WMEEeT CXOACTBO C  OAMHOYHOM
paguonamnon TpuogoM. B rpynnoBbie KNeTku, nmerwme . BUa BUHOrPaAgHOMW KUCTU U
CXOACTBO C HECKONIbKUMW paguoriamu, BKITFOYEHHbIMW MOCnefoBaTenbHO OAHa  3a

apyrown.

[Nanee B kHure GyaeT pacckasaHo, YTO Mokasana onbiTHasi NpoBepka 3TON Moeit
naew.

lNMepBble BbINla3ku B cBET
PaccmaTtpuBasi nepeyncrieHHble aHanorum n paspabartbiBasi Cxembl, 9 cyuTan
NX, KOHEYHO, N1Lb OYeHb rpybbiM NpUbNMxKeHneM 1 gyman: nycTb OHW, BO3MOXHO, U
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He coBCeM BepHbl, HO, O6yayun oOHapoaoBaHHbIMM4, BCe >Xe MPUHECYT MOJib3ay,
MOCNyXMB MaTtepuanoMm [Ans HayYHbIX [UCKYCCUMM UMM TOMYKOM Ons  APYrux
nccnegosartenen Kk 6bonee nNpoaykTMBHOW paboTe Hag cTonb HoBoM npobnemon. Kak
YBUOMUT unuTaTenb [Janblie, B HEKOTOPbIX OTHOWEHUAX 3TU MOU  OXuaaHus
onpasganuceb.

MocTpoeHHass MHon paboyas rMnoTesa: MbICMb 3JMEeKTPOMarHMTHas  BOJSHA
HEM3MEHHO nofib3oBanacb 60MbWMM  BHUMAaHWMEM TEXHMYECKOM WU  BpavyebHown
0o0LLeCTBEHHOCTM BCloAy, rae Obl 9 HM roBopun 0 Hel, ocobeHHo nocrne OkTsabpbckomn
peBositounn, NPobyanBLLEN B HAPOOHbLIX Maccax HeyaepXXMMoe CTpeMIIEHNE K 3HAHUSM.
Mo vHMuMaTMBE npeacTaBuUTENEN TEXHUMYECKOW  OOLWECTBEHHOCTM  MHOW  Obinun
NpoYUTaHbl Ha TeMy, Kacatlollyrca OaHHOW runoTesbl, goknagbl a 1920-1922 rr. B
Toununcu, Tenaeu, Morunese (Ha [Henpe) n B MockBe Ha Bcepoccuinckom cbesge
yneHoB Accounauum HatypanuctoB (ACCHAT). Cbe3g npoxogun B OBLWMPHBIX
ayantopusax Tummpsiseckon (torga NMeTpoBcko PasymMOBCKOM) CENbCKOXO3SAIMCTBEHHON
akagemun. llocne Moero goknaga crneumanbHbIM pelleHneMm cbesga MHe  6bina
npegocTtaBneHa BO3MOXHOCTb 6es3pasgenbHo  nocBATUTb  cebsa  pabote Hag
BbIABWHYTOM MHOW runote3on. B npoTtokone cbesga (oTr 16. I 1922) 3anucaHo:
"lNocTaHoBMAN: KOHCTATUPYS LIEHHOE 3HAYEHME MONOXEHWIA AOoKNaaynka, kak pabouen
rmnoTesbl, Cbe3n Mpu3HaeT HeobxoauMbIM okaszaHue T. KaXMHCKOMY BO3MOXHOMO
COAENCTBUS ANSA OCYLLECTBIIEHUS HaMEYEHHbIX WM MWCCrefOBaHUM No  JAaHHOMY
BOMpPOCY, C NpefoCTaBfieHMEM eMy COAEP)KaAHUS HAYy4YHOro CoTpyaHuka Accouumaummn, a
TaKkke HaxoouT XenatenbHbiM 6onee LWMPOKOe O3HAKOMIeHne obwectBa "
CcTygeH4yecTBa C ugesiMm foknaga nytem yCcTponcTea nNybriMyHbIX nekummn'.

Uepe3 Tpu OHA nocne Aoknaga cocToanacb MOsS fiekuus nog HasBaHueM
"YenoBeyeckasa MbICfb anekTpuyectso". OrpomMHas ayautopusi Obina nepenofiHeHa
A0 OTKa3sa rnaBHbIM 06pa3oM LLUYMIMBOW U NOABMXHOW CTyOQEeHYECKOW Monoaexbio. Ha
nepBbIX CKaMbsX pa3MecTUnMcb npodgeccopa n npenogasatenu akagemun. Cpeam HUX
Ob1n 1 npod. A. B. JIeoHTOBMY, C KOTOPbIM 51 NO3HAKOMUIICS BNEpBbIE.

Ha nekumnm s [eMOHCTpupoBan u306paxeHuUst YyXe 3HaKOMbIX 4uTaTento
311EMEHTOB HEPBHOM CUCTEMbI U CXEM pasBMBAeMOW MHOW aHanormm ux c getansmu
paguMoCTaHUMiA, a Takke CXeMbl nepejarowen 1M npuHumarowen ouopagnoctaHuus
yenogeka (puc.9).

Puc. 9. T[lepBoHavanbHble cxeMbl nepegatowen | n  npuHmatowen I
OropagnocTaHUnn HEPBHOW CUCTEMBI YETOBEKA..

[Mocne moero BbICTyNneHna cnoeo Obino npegoctaeneHo A. B. JleoHToBMuy.
[Mpu3HaTbCA, B 3TOT MOMEHT S UCMbITan YyBCTBO OCTPOW TPEBOIU, HE 3HAsN, YTO CKaxeT
3TOT aBTOPUTETHbLIN y4eHbIn. OH roBOPUI CMOKOMHO, BHYLUMTENTbHO U AOBOJSIbHO AONTO.
B 3aknioyeHue oH Bbickasan obuwee MHeHue no Bcemy moemy pgoknagy. OHo 6bino
BecbMa OnaroxenatenbHbiM. [TOHEMHOry 4yBCTBO TPEBOMM Yy MEHSA YCTYNWNo MECTO
4YyBCTBY obnerdyeHus n gaxe pagoctu. B cnosax npod. A. B. JleoHTOBMYa BhnepBbie
Obina pgaHa, ga ewe  NybénMyHO, MONOXWUTENbHAA  Hay4yHask oOLEHKa MOUM
npegnonoxeHuamMm. Korga OH  CMOMK, aygutopust  paspasunacb  LWYMHbIMW
annoagucMeHTamMun, KOTopble S NO CNpaBeasIMBOCTU OT HOCUN Bceueno Ha gonto A. B.
JleoHTOBMYa. S nogowen K HeMy, TOXe annogupys, U Mbl OOMEHSANUCH KpPenkum
pykonoxatmem. TyT e nogowen k Ham npeacegatens ACCHATa A. T1. MogectoB un
TOPXXECTBEHHO NO34paBuil MEHSA C yCNexoM. TeM BpeMeHEM Hac OKpyXuia MOnoaexb.
MHorue roHOLWKN NoMoranu MHe cobpaTtb CO CTEH CXEMbI U rPadIuKM.

3HauMTenbHY0 YacTb Aoporn nocre nekumm mol WM ¢ A. B. JleoHTOBMYEM
BMecTe. A pacckasan emy o cebe, 0 CBOeN xun3Hu n pabote. B6nm3m ot ero kBapTupsbl
Mbl, pacctanuceb. MNpowasck, oH Nbe3Ho npurnacun MeHst HaeewaTb ero goma.
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NabopaTopHble ONbITbI

Bckope nocrne moen nekumn npu cogenctenm npod. A. B. JleoHtoBnuya mn A. T1.
MogectoBa s MOMy4Mn BO3MOXHOCTb 3aHMMaTbCs B (PU3MOSMOrMYECKOM KabuHeTe
TUMKNPA3EBCKON CESTIbCKOXO3SAINCTBEHHOW akagemMun, rae cran  u3ydaTb  HaTypHble
npenapatbl HEPBOB >KMBOTHbIX, O3HAKOMWIICA C TUCTOMOrMen BonbLUMHCTBA
WHTEpPeCOBaBLUNX MEHS HEPBHbIX 3NIEMEHTOB U T. 4.

N3 cpmamnonornm mM3BecTHoO, YTO MMNYNbC BO3OY)XAEHMS pacnpocTpaHAeTcs no
ABUraTenbHOMY HepBY CO CKOpPOCTblO o4yeHb 6nu3skon k 30 wM/cek. JTa umdpa
noATBepAMnachb 1 B HalmMX onbiTax (C >XMBOW NAryLKon). bbin npogenaH u Takon onbiT:
ABa OTAEeNbHO OTNPenapupoBaHHbIX HEPBHbIX ABUraTeNbHbIX TpakTa NAryLwKn BMecTe C
npuHagnexawien Hepey Mblwlen (nankv) 6binn NomelleHbl O4HOBPEMEHHO OOWH B
COMeBOM pacTBOp 3NeKkTponuta, obnagaBllero MakCUMarnbHbIMU - 3NEKTPUYECKUMU U
MarHUTHbIMM ~ cBOWCcTBaMyn  (NOA4  OEWCTBMEM  UCKYCCTBEHHO  CO34aBaeMoro
3NEKTPOMarHUTHOrO Nosisi C MOMOLLbIO OKPY>XKaloLEro 3MeKTponuT coneHonaa), Apyrom
B AUCTUNNMPOBaHHYO BoAy (T. €. B AMANEKTpuK). lNMony4yeHHble Npu pasgpaxeHusix
HepBa criabbiM 9MEKTPOTOKOM COKpaLLEeHUs Mbill, 3TUX ABYX NpenapatoB OKa3asnucb
SIBHO OTMMYaloWMMUCS OpYr OT Apyra Kak Mo Cune COKpalleHWUs Mbllubl, Tak 1M Mo
BPEMEHN NPOXOXAEHMS MMMYyNbCa NO HATK HEPBA: B NEPBOM Cllydae cuna CoKpalleHus
Oblfna OTHOCUTENbHO OOMbLION M CKOPOCTb MPOXOXOEHUS  UMMyfibca OKasanacbh
6onbwe Hopmbl (>30Mm/Ccek), BO BTOPOM Criy4yae M TO M OPYroe MeEHbLUE HOPMbI.
OTtctoga 6bin caenaH BaXHbIM BbIBOA: NMOPSAOK M CKOPOCTb MPOXOXAEHUA MMmnynbca
BO30OyXO€eHUA No HepBY B 3aMETHOW CTEMNeHW 3aBUCUT OT 3NIEKTPOMAarHUTHbIX CBOWCTB
OKpyKatlollen cpedbl. VIHaye roBopsi, OKpyXawlee HEepBHYI CUCTEMY XMBOTHOMO
BHELLHee 3MNeKTpOMarHUTHOE Mofie okasblBaeT CBOE 3aMeTHOe BnusiHMe Ha paboTy
3TOW HEPBHOW CUCTEMBI.

B ogHoMm crniyyae akcnepuMeHTanbHOW NPaKTUKM B PU3NONOrM4yeckom KabuHeTte
A. B. JleoHTOBMYa cpoTorpachuyeckas permcrpaumsi OTKNOHEHUA  HUTU  CTPYHHOrO
ranbBaHoOMeTpa NpW pasgpaxeHun HepBa MHAOYKUMOHHbIMKM  TOKamu (T.e. TOKamMu
BO30yXAeHUs HepBa) nokasana, YTo HanpskeHue COOCTBEHHOW 3NEeKTPOABMXKYLLEN
Ccunbl HepBa (KoTopas BO3HUKAET B HEM NPU MMMNYIbCe BO3OYXOEHMS) paBHO WU Aaxe
Heckonbko 6onbwe 0.001 B. Takoro HanpsKeHUst 3NEKTPOABMXKYLLUEN CUMbl HEpBa
BMOMHE [OCTaTOYHO, YTOObI (PaKTUYECKM HMU3BECTU K HYSHO  3NEKTPOCONPOTUBIEHME
HEPBHOW HUTK NPU MNPOXOXKAEHUN NO HEWN "ToKa aencTena"”.

lMpoBoasa nccrnenoBaHUs, S OKYHYICH B MUP YNbTPaMUKPOCKOMUYECKNX BESTUYNH U
6nnM3kux K npegeny BUOMMOCTU Jaxe 4epe3 MUKPOCKON ¢ 6GonblunM yBennyeHuem
ob6bekTtoB HabniogeHusi. O4yeHb, CKOPO S BoouMo ybeouncss He TOMbKO B
CYLLLeCTBOBAHUN CMMpanbHbIX M3BUMBOB HEPBHOW HUTKW, MNpeacTaBnstowmx  cobon
UcKoMble "XuBbie" coreHouabl C MarHUTHBIMU CBOMCTBaMW. YBUAEN A U TO, YTO MOXHO
npupaBHATbL K ABYM oOOKnagkam KOHOeHcaTopa BapWKO3HbIES paclumpeHns Ha
HEKOTOPbIX KOHUAX nepudepunyecknx OTBETBNEHUA HepBa. (OTWM paclumpeHusa 4
HasblBan "bnawkamn").

B GonbwunHcTBEe cnyyvyaes, s Obl ckasan, nNovTu Bcerga, Korga peys wna o
nepuuentonapax (OKOMOKNETOYHbIX HEepBHbIX —annapartax), 3Tu  "ondwku" Obinn
ABOVHbIMW, TO €CTb ABYMA OGnM3KO npuneraBwuMmMu Apyr K Apyry NrnacTUHKamu,
MpMCMOTPEBLUNCL Yepe3 MUKPOCKOM K npenapaty C XOPOLUEW OKPaCKOW METUIEH-
6nay (cnocob okpacku, cneuwanbHO paspaboTaHHbin npod. A. B. JleoHTOBUYEM),
MOXHO ObIfIO PasnnMunTb, YTO K KaXk4on 13 3TUX NMacTUHOK BedeT CBOsi e4Ba BUAMMas
HEepBHas HWUTOYKA. OTO W NO3BOMUIIO MHE cuuTath "Gnswku” obknagkamu
MUKPOKOHAEHcaTopa, NOAKMNIOYEHHOro K NPOBOAHMKAM ABYX MOMIOBMHOK 3aMKHYTOro
TomcoHoBCKOro kornebartenbHOro KoHTypa. B HeKoTopbix npenapaTax HATOYKa Hepsa
noxunacb 3aBUTKamu, KOTOpble S cyYATanm  MUKPOCOSNIEHOMAOM, COEOUHEHHbIM
nocregoBaTesibHO C MUKPOKOHAEHCATOPOM B TaKOM KonebaTernbHbIA KOHTYP.
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XOoTa s M UCMbITbIBAN NPU KaX4OM TakOM HabnwaeHMM YyBCTBO OFPOMHOIO
BOCTOpra, HO, K MOEMY OrOpPYEHU0, HUKOrAa He BUAEN HUKAKMX MPU3HAKOB BOSIHEHUS
Ha nuue moero pykosoautens A. B. JleoHToBnya. BnevatneHue 6bisio Ta Koe, YTO OH
He npuaaBan MoOpMONorMyeckMMm OCOBEHHOCTSIM HepBa HMKaKoro "anekTpuyeckoro”
3HayeHus. [na MeHsa Xe 3TU dNeMeHTbl HEPBOB ObIIM  HE YEeM WHbIM, Kak BOOYUIO
obo3peBaembiMn " XnBbIMN" corieHongamm n KOHOEeHcaTopamMuannapaTtamm
CaMOMHAYKUUM U €MKOCTM, COCTaBfsBLUME MW B XXMBOW HEPBHOW CUCTEME [aBHO
NCKOMBbI TOMCOHOBCKMIN KonebaTtenbHbIA KOHTYP.

CoBepLUEHHO MO MHOMY MOCMOTPEN Ha 3To 06CTOATENbCTBO MpeacenaTenb
ACCHATa A. Tl. MopgectoB, KkoToporo ogHaxabl (Monb 1922 r.) a npurnacun
MMUKPOCKOMY, YTOBbLI OH TOXe Mor Habnwaatb 3Tn "6nawkn" u Typbl BUTKOB "coneHonaa”
Ha npenapaTtax HepBa. OTopBaBWMUCb OT OKynsApa mukpockona, A. Jl. MopgectoB
npuwen B HEUCTOBbIM BOCTOPr M, Kpenko o6HMMass MeHsi, npoBo3rfnacuin  aTo
"HacTtoswmm oTKpbITueM". OH HacTosan, 4ytobbl S HEMEANEHHO 3acen 3a HanucaHue
Hay4YyHOro otyeTa O CBOMX paboTax M MOArOTOBWUN UX pe3yfbTaTbl K ONyGrIMKOBaHMIO.
Otyet 6bIn NpeacTtaeneH MHon B aerycte 1922 r. lNepen coayen B neyaTb PyKkonucu
moen Oyaywen kHurn “lMepepaya wmbicnen" A. JI. MogectoB  Hanucan K Hewn
BOCTOPXXEHHOE NpeaucrioBme, rae yNnoMsiHyn gaxe tTakoe CrioBo, Kak "oTKpbiTue".

BoogylieBneHHbINn 3TUM, S NpogosHkan u3dydyeHme HEPBHbIX 3fIEMEHTOB pPasHbIX
OpraHoB 4erioBeka, MOCTaBMB nepen cobon 3agady nocTpouTb npubop  Ang
perncTpauumn 3NeKTPoOMarHUTHbIX BOSH, U3ryvyaeMbliX LLeHTpasibHON HEPBHOW CUCTEMOW
npu akTe MblwneHus. A paspabotan npuHUMNManbHYD CXemy Takoro npubopa (puc.
10). B panbHenwem, xenas M3y4nmTb XapakTepUCTUKN HeobXoOuMbIX MO 3TOW Cxeme
paguonpubopoB M namn, s ctan paboTtatb (C okTabpsa 1922 r.) B KadecTBe
BpemMeHHoro nabopaHTa B ucnbITaTeNbHOM nabopaTopun  annapaTtHOro 3aBoja
"Pagmno" B Mockse.

Puc. 10. NepBoHavanbHaga cxema "anekTpoMarHMTHOro MMkpockona" ans npuema
N PErncTpupoBaHms BUOSNEKTPOMArHUTHBLIX BOSTH NPWU akTe MbILLIEHMS.

[MaBHyI0 4YacTb CXEMbl COCTaBMSANN CTPYHHbIA ranbBaHoMeTp C BbICOKOW
yyBcTBUTENBHOCTU 10-10 amnep ogHa aecatumunnunapgHas gons amnepa. [pubopom
C TOoK OTMevaeTcs TONbKO TOrAda, Korga paBHOBECUE COMPOTMBEHMI 06OUX MOMOBUH
MOCTUKa YUTCTOHA HapyLleHo. BBoasa B CxemMy COMpPOTMBIIEHNE chnasa ABYX NPOBOSIOYEK
9BaKyMpOBaHHOrO TepmoanemMeHTa T M ypaBHOBeELIMBAs 3TO COMPOTUBIIEHUE
perynupyembiMm peoctatoM K, MOXHO [OOCTMYb TOro, 4TO CTpyHa ranbBaHomeTpa C
3aMeT HyneBoe (HenTpanbHOE) MONOXEHNE MeXxay noncamm marHuta npubopa. Ho
CTOUT COMPOTUBIIEHUIO cnas TepMoanemeHTa T W3MEeHUTbCS, Kak paBHOBecue B
MOCTMKE YMWUTCTOHa HapyLIMTCH, U CTPyHa ranbBaHOMeTpa OTKMOHUTCA OT Hynsa. OTu
OTKITOHEHUSI CTPYHbI MPU MOMOLLM CBETOBOrO Jiyya, MpPOMNyCcKaemoro vyepes OKynsp
3puTenbHOM TPyObl (MOCNe 3aMeHbl €€ NNH3), MOXHO 3addMKCUPOBATb Ha SKpaHE UNK
BpallalowemMcs 3epkane nm Takmum obpasom npoussBecTn doTorpadouyeckyo  uUnm
KnHemartorpadmyeckyto  peructpaumio  konebanuin. [pegnonaranocb BO3MOXHbIM,
nomeyasi a coepe aHTEHHON paMkn A unccrnegyemblil HEPBHLIW npenapart (Mnun ronosy
Aymatrowero nHameuayyma), nonyuntb B uenn A-T konebaTenbHble TOKKU, cneunduyHble
ANA N3ny4aemon 3TUM  3MEMEHTOM  3fIEKTPOMAarHMTHOM BOSMHbl. KoHAEeHcupysach B
obknagkax koHgeHcatopa K, 3T TOKM U3MEeHAT NoTeHuman ceTkn B paguonamne, 4Yto B
CBOIO ovYepeab M3MEHMUT NoTeHuuan uunMHapa n HATKM aTon namnbel. bnarogapsa atomy
Yyepes NPOBOSIOYHLIN cnar TepMoanemeHTa T NponaeT nameHeHne Toka ot baTtapeu B,
n3-3a 4Yero W conpoTMBreHWe cnas B T NOTepnuT wuaMeHeHue. [onyckasi, 4To
ynaenuBaemMmble B A TOKM ByayT cnuwkom cnabbiMn, YTOObl OHM MOIMM OTPasnUTbCA Ha
N3MeHeHnsax noteHumana B T, 9 cuntan HeobxoauMbIM YCUMNATL 3TU TOKM Aob6aBneHnem
B uenu A-T ewe aByx (unu 6onee) namn-ycunutenen. Takum obpasom, mon annapat
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Oblm  Obl 4YeM-TO BpoAde "3INEKTPOMArHUTHOrO MUKpockona" ans  obHapyXeHus
ncyesatrowle crnabbix 3NEKTPOMarHUTHbIX BOSTH OMONOrM4YeCcKoro NPONCXOXAeHUs.

MOMMMO M3y4YeHNA HEpPBHbLIX 3NIEMEHTOB C MOMOLUBD  "9NeKTpOMarHUTHOro
MMKpOCKoMa:" MHE Kas3anoCb BO3MOXHbIM MPOBECTU C HMMM WCCNedoBaHHasi Ha
4YerioBeEKe WM XMBOTHOM, MPUYEM Ha XMBOTHOM [Afd Hadana npegnoyvtutenbHee,
4YTOObI NONYYMTb NPEeABapPUTENbHbIE NPAKTUYECKNE HaBblki. B Havane asrycta 1922 r. s
nocoseToBarncs 06 atom ¢ npod. A. B. JleoHToBnYyeM. OH OTHECCH MOMOXUTENbHO K
TakoMy NpeasioKeHuto, ykasaB, YTO MMEETCS BO3MOXHOCTb MOCTaBUTb MNepPBble OMbIThbI
Hagd OpPecCUpPOBaHHBLIMU XXMBOTHBIMW M3BECTHOrO LIMPKOBOrO apTUCTa U BUAHEWLWEro
3ooncuxonora Bnagumnpa Jleonngosmya [ypoa. PykoBoantens Mo pgobasun npu
3TOM, 4YTO OnbITbl ObellanT ObITb BECbMa WHTeEpecHbIMW, nockornbky B. J1. [dypos
YCMNELWHO OCYLLECTBNSAET Nepenady MbICIIEHHOIO BHYLLUEHWA CBOMM  XXMBOTHbIM Ha
paccTosiHuK, T. €. caM sBnseTcsd (B MOEM [MOHMMaHUK) MUCTOYHMKOM, XOPOLUO
nepenarwLLMM MbICIIEHHbIE 3NIEKTPOMArHUTHbIE BOJIHbI.

[anblie cobbiTuss pasBepTbiBanMCb ObICTPO M GRAronpusaTHO AN MEHS.
Mpencepatens ACCHATa A.ll. MogeectoB, ¢ KoTtopbiM A ©ecegoBan no 3TOMy
noBoay, He TOMbKO Aan corfacue Ha Mok paboTty B nabopatopuu B. J1. [lypoBa, HO u
cam Bblpasun HamepeHue HanpasuTb K B. J1. [lypoBy uenyw feneraunio B COCTaBe
yneHoB npesnguyma ACCHATa. W penctButenbHo, 20 asrycta 1922 r. Takas
aenerauma m3 Yetblpex vyenosek Bo rmaee ¢ A. 1. MogectoBbiM noceTuna "HaydHbIN
yronok" B. JI. OypoBa. bbin B coctaBe pgeneraumm mn s. B. J1. [QypoB co cBovmu
COTpyAHMKaMu pagywHo BcTpetun Hac. A. J1. MogectoB pacuenosancsd C HAM U
npeacraBun Kaxgoro yneHa peneraumn. B. J1. [ypoB cornacuncs B3ATb  MeHS
Hay4YHbIM COTPYOHMKOM B CBOK NabopaTtopuio, Bbipa3vB KpavHUA UMHTEPEC K Teme
Moux Byayumx paboT Ha OCHOBE €ro OMbITOB MbICIIEHHOMO BHYLLUEHUSA OpeCCUPOBaHHbIM
XMBOTHbIM. A TYT XXe Hanucan u nogan CoOOTBETCTBYIOLLEE 3asBIIEHME.

Tem BpeMeHeM npogosmkanacb Mosi pabota M B (PU3MONOrM4yeckoMm kKabuHeTte
npod. A. B. JleoHTOBMYa. 3y4an Mopcosiornio HEPBHbIX 3IEMEHTOB Ha npenapaTax
kKabuHeta B 1923 r., A BbIABUHYN HOBOE MPeAnosioXeHne O TOM, YTO Hapsgy C
TOMCOHOBCKMM 3aMKHYTbIM KOHTYPOM B HEPBHOW cucteme (B 0cCODOeHHOCTM B
"pemMakoBCKOM") MOXeT CyLLeCTBOBaTb M OTKpbITas konebaTenbHas uenb, Ha3biBaemas
B pPaOMOTEXHUKE OTKPbITbIM (Pa3OMKHYTbIM) "CUMMeETpUYeckum" BnGpaTopom,
na3nyyawLmm Tak HasbiBaemyl "ctosidyto BonHY". B nepsbix pabotax A. C. lNonosa
NPUMEHUNCS MMEHHO OTKPbITbIN BUOpPaATOp B BMAE aHTEHHbI, B PA30MKHYTbI NMPOBOA
KOTOPOW BKMOYEH MCKPOBOW paspsagHUK M KaTylka camouMHAykuuu. Brocneactsuun B
3Ty Ccxemy ©Obifl0 BHECEHO YCOBEPLUEHCTBOBAHME: WCKPOBOW paspsgHuK  Obin
nepemMeLLeH 13 aHTeHHbl B MHOAYKTUBHO CBSI3@HHYKO C HEW 3aMKHYTYH KorebaTernbHyto
uenb. K 4mcny [OOCTOMHCTB TakoM CMELUAHHOM CUCTeMbl cO "cTtosiyenm BoOJSHOW"
OTHOCATCS: BO3MOXHOCTb U3ryvyeHuss 6onee ANMHHbLIX BOMH (4eM usnyyaetr OAMH
ML 3aMKHYTbIN KOHTYP) M ropa3go 6onblias MOLWHOCTb U3NYYeHUs Npu OAHON W TOW
Xe 3aTpaTe nepBuMYHOM 3Heprun. B ganbHenwem, ¢ BBeAeHUeM namn-TpuoaoB (y Hac
Tvna PayHga, a 3a rpaHuuen Jles ge dopecra) otnana HagobHOCTb W B UCKPOBOM
paspsgHuke. [locTeneHHO CcoBepLUEeHCTBOBaNUCL M Apyrne npubopbl nepegarollen mn
npwxmMmMmaroLwen pagmoctaHummn. HelHe, ¢ nepexogomM Ha NonynpoOBOAHUKN, MPOUCXOANT
AanbHENWNN Nporpecc pagnoTexHUKM. BO3MOXHOCTM 3TOro COBEPLUEHCTBOBAHUSA
Heob03pMMbl U Be3rpaHnyHbI.

[Mo-BuOMMOMY, HEYTO [MOXoXee B WUCTOPUYECKOW MocrneaoBaTesibHOCTU
npoucxoguno M B HEPBHOM cucTeme 4denoBeka. OTaenbHble 3MEeMEHTbl HEepBOB, a
Takke COCTaBfIEHHbIE W3 HWX HEepBHble LENW, FMCTONOrMYEeckn M MOpPdONOrMyeckn
BeCbMa. pa3HoObOpasHble N CIOXHble, HEenb3s paccMaTpuMBaTb Kak MOpPOXAEHME
CNy4YyanHOCTU. ONEeMEHTbl HEPBOB M HEpPBHbIE LENu, Kak, BApOYEM, U Apyrne 4actu
XMBOro OpraHMama Hecnvm 1 HecyT NpUCnocoOUTEnNbHbIE U 3alUNTHbIE (DyHKUMK, T. €.
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NpPUCNocobnsalT opraHM3aM K BO3OEUCTBUAM OKpyXawwen cpedbl, a Takke K
BO3AENCTBUIO OpraHMaMa Ha okpyxatowyto cpeny. OHM npeTepneBanu 3a BpeMms
MHOIMX ThICAYEeNneTUin Te UM UHble U3MEHEHUS U COoBepLueHCTBOBanuchb. [lpupoaa
nosabotmnacb M BHecCna B MUP >KMBOW MaTtepum B BMAE TOHYaAWLWIUX HEPBHbIX
CTPYKTYp BCe TO, YTO MNPUBESIO K BennyanlleMy COBEPLUEHCTBY OTMApPaBMeHUs  UnX
XWU3HEHHble PYHKUMA. DNEKTpOMarHUTHas nepegadya MbICNIEHHOW MHGOpMauMM Ha
pacCTosiHNWE U eCTb OAHOWN U3 XXU3HEHHbIX PYHKLMA HEPBHOW CUCTEMBI.

CnepoBaTenbHO, BO3HMKaET flOMMYeckn oOnpaBhaHHas MbICNb: LeHTpanbHas
HepBHasa cuctema 4venoBeka (M O TOM YMCrie rosIOBHOM MO3r) ABNSETCS BMECTUNULLEM
TOHYanLWKnX NpubopoB ©OMOMNOrMyeckon pagmocBs3nM, MO CBOEMY COBEPLUEHCTBY U
9KOHOMMYHOCTU MOCTPOEHNA HAMHOroO MNpPeBOCXOAsWME CaMble COBEpLUEHHble (M3
yucra U3BECTHbIX HaM Ha ceroaHs) npubopbl TEXHUYECKON paamocBssn. BoaMoxHO,
nMeroTca Takne "xusble" npubopbl GUONOrMyeckon pagnocBssn KoTopblie U 4O CUX Nop
He M3BECTHbl COBpeMeHHOW paguoTexHuke. OTcioga cregyeTt, YTO TwaTenbHoe U
MHULMaTMBHOE NnabopaTopHoe n3ydyeHne aTnx "XKusblX" NpMbOPOB MOXET NOMOYb HaMm
npubnuanTe GRNecTaWwmnn pacuBeT TEXHWKM pPaAMOCBA3M, TaK Kak MoCTaBuUT el Ha
cnyxby MHOrme npuHUMNManbLHO HOBble, ropa3go 6onee coBepLUEHHbIE
paguonpubopsl.

Pag BecbMa TOHKMX M3MEPEHUA N CIIOXKHbBIX pacyeToB, NPoAenaHHbIX COBMECTHO
C MOMM pyKoBOAUTENEM NPU U3YyYEeHUN npenapaToB HEPBOB, NOKa3as, YTo, Hanpumep,
nepuuentonap HepBHOM KMAEeTKM (NArywku), npeacTaBnsowmMn  vacTb HepBHOW
CTPYKTYpbl, KOTOpas obnagaeT camOUHOYKUMEN N eMKOCTbIO, MOXET NpoBOAUTb TOK
AENCTBUS, ANEKTPUYECKYID CUMY KOTOPOro crieqyeTt oueHuTb He bonee, 4em B 10-15
amnep. O6aymbiBass 9TO OBCTOATENLCTBO, S NMPULWIEN K BbIBOAY, YTO W3y4aeMbli
npenapaT HepBa Kak >XMBOW MPOBOAHUK OTNNYaeTCs OT MeTanfn4yeckoro, Kpome BCEro
npoyero, ewe wn TeM, 4YTO obnagaeT CBepxnNPoOBOANUMOCTbIO. MHe nokasanoch
BO3MOXHbIM CYMTATb TaKyld CTPYKTYpPY B TMUCTOSIONMYECKOM OTHOLUEHUM MNPUMEPHO
pPaBHOLIEHHOM CTPYKTYpe psaa OOHOTUMHbLIX AeTanen HEepBHOW CUCTEMbl YerioBeKa.
MpoTnB npuemnemoctn Takon aHanorum A. B. JleoHToBM4 He Bo3paxan. OgHako
BMeCTe C TeM 1 ybeanncs, 4To BCAKasi NONbITKA NOMy4YnTb B MOEM "3NIEeKTPOMarHMTHOM
MUKpPOCKOMEe" OTKMOHEHUA HUTWU raribBaHOMeTpa Npu MNpOMnycKkaHuu Yyepes3 YNoMsSHYTbIV
HEepPBHbLIN MpenapaT 3MeKkTPoToKa XOTs Obl  HE  HAMHOMO MEHbLUEeN CuMbl, YeMm
Nno3BonsieT ero paspellarolias crnocobHOCTb, He npuBedeT K MNONOXUTENbHbBIM
pesynbTatam. Yto Xe roBoputb 0 cune Toka B 10-15 amnep, KoTopasi coctaBnser
NUWb  OAHY AECATUTBLICAYHYKD JOM  pa3  pewawwen  CnocobHoCTM  3Toro
raneBaHomeTpa! MHe cTano siCHO, YTO XOTH B NPUHUMNE MOW annapaT MOXEeT CTaTb
"MUKPOCKOMOM" HEPBHbIX 3NEKTPOMArHUTHbLIX KonebaHui,  COnpoBOXAAKLWMX aKT
MbILUSIEHNS, HO COBPEMEHHAsA TEXHWKA NPUMEHEHHbIX B HEM NPUOOPOB N NMPOBOAHUKOB
TakoBa, 4YTO NpugaeT annapaTty CAUWKOM Oonbluoe ConpoTuBfieHMe, nornouwakmliee
6e3 octatka CTOMb Manykl Cuny, KOTOPYH MOXHO MpUPaBHATbL K HEPBHOMY TOKY
aencteusa. [axe  ranbBaHOMeTp  OWHTIOBEHA,  Ka3aBWWWCA  MHe OCOBeHHOo
BbICOKOYYBCTBUTENbHLIM, MOI Obl 3aperecTpMpoBaTtb TOK TONbKO HauvmHaa ot 10-10
amMmnep u Bbile.

BosHuk Bonpoc 06 m3biCkaHMM Takux NpMbopoB M NPOBOOHUKOB, KOTOPblE BOBCE
He umenu  Obl  9NEKTPUYECKOro  COMpoTUBNEHus, T.e. obnaganu  6bl
CBEpXnpoBOAUMOCTbLI0. K coxaneHuto, Bce MOW MONbITKA HanTn 4To-Nnbo noaxoasilee
ycnexa He umenu. TakoBo BbINI0 COCTOAHME TEXHUKM Toro BpemeHn . C cornacus
A.B. JleoHTOBMYa B KOHUe 1923r. A nepeknioynnca Ha uccnegosartenbckyto paboTy B
3oorncuxonornyeckon nabonatopuu B.J1. [lyposa.
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Maeall

CPEQON YETBEPOHOIUX U MEPHATbIX OPY3EN B. 1. AYPOBA

bnusko conpukacasicb C MUMPOM >XMBOTHbIX B  TeYeHMe BCEW  CBOEWN
CO3HATENbHOW >XWU3HW, 3HAMEHUTbIA COBETCKMA 300MCUXONOr 3aciy)XeHHbI apTUCT
umpka Bnagumup JNleoHmposuy [ypoB o4eHb fobusn CBOMX YeTBEPOHOIMX N NepHaTble
apysen.

Kak wus3BecTtHO, [ypoB elle B HHOLWECTBE MNPU COBEPLUEHHO ClyYarHbIX
obcTosATeNnbCTBAX NOAMETUNT CNOCOBHOCTL XXMBOTHBIX MOHUMAaTb MbICNIN YerioBeka 6e3
CNoOB M APYrnX CAbIWNMbIX U BUOUMbIX CUrHanoB. OTO npousowno B ¢. boropoackom
nog MockBon. B nomelueHun ogHOW M3 3abpOLUEHHbIX BnagenbuamMy gad Xun Ha
3anope KpynHbl oanvaBLuMK nec ynbMeHckuin gor. OH HUKOro kK cebe He nognyckan.
HeB3upasi Ha 310, Bonogs [lypos nocnopun co CBOMMU CBEPCTHUKAMU, YTO OH MOXET
BOWTW B NomelleHne, n cobaka ero He TpoHeT. "BOT 3a ABEpbIO  LLENKHYM K4, U S
oanH B KomHate" nuweT B. Jl. [lypoB B cBoen kHure [33]. ToBapuwin cHapyxwu
NPUIbHYNN K CTEKNamM OKOH W >XAaanwu. Ycnbliwas 3BOH 3aMKa, AOor ¢ flaeM Gpocurnca
Yyepes BCe KOMHaTbl KO MHe HaBcTpedy. [lpn Buae CNOKOMHO CTOSLLEro HE3HAKOMOro
yefioBeka OH 3amMeanun war u, ockanue 3y0bl, 3r06HO 3apbidan. A cgenan nerkoe
ABWXXEHMEe K HEMY HaBCTpedy, BbITSHYI Brepes LWeko 1 He crnyckan rnas ¢ ero rnas. Jor
MeaSIeHHO npubnuxancs Ko MHe, BCe CUIbHEe U curbHee pblya, cnioHa 6exana wms
OTKPbITOM NacTW, rfasa HanuIucb KpPOBblO. f TOXe nNpuaBuranca K Hemy Tem Xe
Temnom. OH ocTaHoBUACSA, U 9 OCTaHoBUIcA. Mbl BNMAUCbL Apyr B gpyra rrnasamu,
Hayanacb npegyragka; TONbKO pbldaHue C 3axnebbiBaHMeM Hapywanu TUuwmHy. Ho
BOT [Or OCTaHOBUMCS Kak Obl HAQ CTOWMKe, BbITSHYN XBOCT Marnkom W, pacTAHYBLUUCH
HEMHOro, CMOTPEeN MHe SPOCTHO B rnasa CBOMMMU HeBGOMNbLUIMMM, C KPACHbIMU BEKaMMU,
Hemurawowmmm, 6ecuBeTHbIMKU rNasamu. B Takon BbbkMaaTelbHOW No3e CTosnm Mbl 0ba
Apyr nNpoTmB Apyra He weBendacb. BoT gor 4yTb NOABMHYNCA KO MHE, MeOSIEeHHO
nepectaBmB CBOM HOMM. £ Toxe NpubnM3nncsa K Hemy, U onsaTb Mbl 06a HENOABUXHO
3amepnu.

[MpoxoOsaT ToMUTESNbHbIE CEeKyHAbl, KaXylinmecs Be4YHOCTbo. HO BOT B rnasax
MOero Bpara npegyragkon 3ameTun s YTo-TO AporHyBllee. 3padku gora kKak 6yaro
CY3USIUCb, Fnasa CnunmMcb ¢ MOpAON B OOQHO YTO-TO HeonpeaeneHHoe, cepoe (gor 6bin
AbIMYaToro ugeTta), U 3aTtemMm kak-6yaTo oTAenunmMcb OT CEpPoro W MOnsbifiv B CTOPOHY,
BBepX. A gAenatw efBa 3aMeTHOe ABWXKEHWe Brnepes, rnasa yganstTcs, NnbiByT Hasag,
elle Moe [BWKeHWe Bnepen, rnasa gora Ha MWHYTKY OCTaHOBWMWUCHL, Kak Obl
npunenunnucb onaTb K CBOMM MecTaMm, 3yObl 3awlenkanu. Mos BbITAHyTasi Bnepes
ronosa u mopga gora 6binv gpyr oT Apyra Ha pacCTOSHUKU apLinHa, HO NpU MOEM YyTb
3aMeTHOM OBWXKEHUM Bnepeg rnasa nownu Hasag. A Bnepeq rnasa Hasaj, s ewe
fonblue Bnepen 4Or OTCTYNUIT HEMHOMO Hasag. Tenepb 8 yxe ObICTPo Npubnmxarch K
HeMy, OH ©00s3NMMBO MATUTCA Ha3ad; 9 3a HAM OH OT MEHS, A nepecTynun nopor
APYron KOMHaTbl, @ A0r NOBEPHYSCSA KO MHE 3a40M 1 6eXUT oT MeHs. S cMerno warato
32 HUM, OH OT MEHs, U B nocnegHen KoMHaTe TPYCnvBO, NogXaB XBOCT, NOAMNOM3 Nog
CrNOMaHHbI AnMBaH. 'poM annoAMCMEHTOB 3@ OKHaMM 3acTaBusl MeHst O4HyTbcda. C
TpymdoM 6bin S BbiNyWEH Yyepe3 ABEpb MOMMU ToBapuliamu Hapyxy. OHM LLIYyMHO
BblpaXkanu csoe yamsneHune n soctopr. Cnop 6bin Beivrpan”.

BcrnomuHas aToT cnyvan B pa3roBope co MHoW B 1923 r. (korda Mbl COBMECTHO
rOTOBUMM PYKOMNWUCb €ro KHuru K nedatn), B. Jl. [dypoB noayvyepkHyrn, 4TO B MOMEHT
BCTpeYn ¢ ogmyasluen cobakom oH BbisT BeCb BO BnactM e€4uMHOro MOLLHOro nopbiBa,
MbICIIEHHOIO UMMYINbCa, XenaHus 3actaBuTb cobak), CHayana OCTaHOBUTbLCS, a MOTOM
N NATUTLCA Ha3ad. Ho Bmecte ¢ Tem B. J1. [lypoB pacckasan MHe U 0 TOM, Yero HeT B
ero kHure: oT cobaku K BbIXoQy OH BO3BpaLlasnics NATACb CIMHOM K ABEPU, M Koraa ero
TOBapuLM OTKPbLIIM Bbl XOA, OH, TepSAd CO3HaHMEe, CBanuiiCca K HUM Ha PYyKW.
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McnbiTaHHOE MM BOSieBOE HanpsiKeHne Bblfo HAaCTOMbKO CUITbHBIM YTO McYepnasno BeCb
3anac ero aHepruu.

Mo3xe, paboTtas B umpke, mosiogon B. J1. [lypoB He ogHOKpaTHO Habnwgan uy
APYrMX XMBOTHbIX (NbBa, MeaBeas M Ap.) Ty Xe CnoCobHOCTb MOHMMATb MbICIU
YenoBeK Ha pPacCTOAHUKM, NMOBWHOBATLCSA €ro MbICNEHHbIM NpukaszaHmsaMm. OH LUIMPOKO
nonb3oBasncsa 3TMM MOry4YMM CPeACTBOM MpU OPECCUPOBKA >XMBOTHbLIX U YKPOLLEHUN
XULLHMKOB.

B psge onbiTOB XMBOTHbIE HAMEPEHHO pa306Lanmcb C SKCNEePUMEHTATOPOM, T.
€. HaxoaunUCb B ApPYrom nomelleHun nabopatopmm Ha 3HAYUTESNTbHOM PacCTOSAHUM OT
B. Jl1. OypoBa (kak wHAOYKTOpa, B HaWeM MOHUMaHUW, 3NEMEHTOB OMONOrnyeckom
paguocsasn). NHeimu cnosamun, B. J1. ypoB gobunca Toro, 4To €ro MbICreHHas
nepegaya BOCNPUHMMAnNacb >WBOTHbIM, HaXOAAWMMCA OT Hero Ha  GonbLiom
yaaneHnn. OH yCTaHOBWI N 3aKOHOMEPHOCTU TakMX MbICHEHHbIX nepenad. bnarogaps
pabotam B. Jl. [lypoBa kak 300McCuxonora BO3HMKNA COBETCKas  300MCUXOMOoruns,
HaMHOro onepeamBLLasn 3Ty HayKy 3a rpaHuLen.

B 3ooncuxonorndeckon nadopatopum B. J1. OypoBa 3a 20 mecaueB (no 1.XII.
1921) 661110 NpogenaHo 1278 onbITOB MbICIIEHHOMO BHYLLEHUS (cobakaM), B TOM 4ucne
yAa4dHbIX 696 M HeyaadHbix 582. OTOT 60MLLION 3anNPOTOKONMPOBAHHBLIA MaTepuarn
ObIn cTaTUCTNYECKN 0b6paboTaH coTpyaHuKoM nabopatopum npod. 3oonorum MIY I, A.
KoXXeBHUKOBbLIM M UM Xe NIMYHO AOCTaBSIEH Ha OT3bIB Npodyeccopy matemaTtukn MIY Jl.
K. JlaxtuHy. O6GpabotaB aT1OoT MaTepuan, npod. [laxtan Hanucan B CBOEM
3akno4eHnmn6: "MNpeanonoxeHne, YTo OTBETLI cObakM ObinNn cnyyanHble, Tak XXe Mano
BEPOATHO, KaK MpeanonoXxeHue, YTo HaMm yganocb Haygady BblHYTb Genbii wap u3
YpPHbI, B KOoTOpyto Ha 10000000 wapoB nonoxeHo 16 Genbix, a OCTanbHbIE YEpPHbIE.
OtBeTbl cobakn He Obinn genom crnyyasl, a 3aBucenn OT BO3OEUCTBUS Ha Hee
akcnepumeHtaTopoB”. OnbiTbl Hag OYPOBCKMMM cobakamMu nokasann OOHY BaXKHYHO
3aKOHOMEPHOCTb. [1na ycnewHon nepenadv MbICIEHHOMO BHYLUEHUSI XMBOTHOMY He
06s13aTenbHO, YTOOLI Nepegady OCyLWECTBAAN OPECCUMPOBLUMK. OTO MOXET caenaTtb u
APYron 4yenoBek OnbITHbIM MHAYKTOP. OgHako HeobxoamMmo, YTODObl 3TOT YENIoBEK 3HAN
N MNPUMEHAN METOAMKY nepedayn,  YCTAHOBIEHHY APECCUPOBLLUMKOM OaHHOro
XMBOTHOTO.

OpHaxabl (9710 6bIn0 17.X1.1922 r1.) B 6ecene ¢ B. J1. [lypoBbiM 5§ NnONpocun ero
pacckasaTb nogpobHee 0 MeToauKe nepegayvn XUBOTHOMY MbICNIEHHOro "npukasa" Ha
ABuratenbHble gencTeusa. BoT 4To 8 3anmncan ¢ ero crnos7: "A oauH, NpeanonoXxmm ¢
cobakon Mapc, kak roBoputcs, C rnasy Ha rnas. HUKTO U HMYTO HaMm He MellaeT:
nofHasi n3onauMs oT BHEWHero muvpa. A cmoTpwo B rnasa Mapca, wnu, nydwe
ckasaTtb, B rmybuHy rnas, ganblie rnas, rmybxe rnas. A nNpousBOXy nacchl, T. e.
fnierkoe nornaxueaHne CBOMMU pykamu no CTOPOHaM rofioBbl CBEPXY MOpAbI M 4O nnev
cobaky, 4yTb 4YyTb KacasdACb LepcTu. ITumu genctBusMmn s 3actaeBnsao Mapca
nonysakpbiTb rrnasa. Cobaka BbiITArMBaeT MopAy MOYTU BEPTUKANbHO BBEPX, Kak Obl
Bnagas B TpaHc. Mown naccel BbIOMpalOT BeCb OCTATOK BOSIM Yy cOBaku, 1 OHa B TakOM
COCTOSIHUM npeacTaBnseT cobon kak 6bl YacTb MOEro BHyTpeHHero "a". Mexay movmu
MbICNISIMM M NMOAcCO3HaHMeM Mapca yxe ycTaHoBUIacb CBSA3b WUNKU "MCUXUYECKUIA
KOHTaKT".llpn 9TOM s B CBOEM BOOOpakeHMM CTapatCb ACHO NpPeacTaBUTb OOBLEKT
nepefayn MbICNK, OLUYLIEHUS, npukasa: npegMmeT unu gencteme (a He Boobpaxato
CnoBa, Kak TakoBble, WX obo3Haudarowme). A cMOoTpio Yepes rnasa kak 6ol B MO3r
cobakm n npencraens cedbe, Hanpumep, He crnoeo "nan", a geuratenbHoOe AencTeume,
C nomouwbi KOTOporo cobaka [doSfmKHa  WUCMOMHUTL  MbICNIEHHOE  3adaHue.
OpHoBpeMeHHO S sipko Boobpaxat cebe HanpasneHne U cambll NyTb, MO KOTOPOMY
cobaka [omKkHa MATKU, Kak Obl OTNeYaTbiBald B CBOEM U B €€ MO3ry OT/IMYUTENbHbIE
NpuU3HaKkn Ha 3TOM NYTU B NOPSAKE MX PaAcronoXeHWst No npeacroswemMy nytm cobaku
(3T0 MOryT 6bITb TPELMHKK, NATHO HA MNONY, CNyYalHbIN OKYPOK MW APYron MEenKui
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npegMmeT U T. [.) U HAaKoHeL,, MecTO, rae NexuT 3agyMaHHbIn NpeameT, U B 0COBeHHOCTH
camblil NpegMeT B €ro OTNMYMTENbHbIX YepTax (no dopme, UBETY, MNONOXEHMUIO
cpeav apyrux npeameToB U T. n.).

TonbKko Tenepb A Aak MbICNEHHbIM "Npukas”, Kak Obl TONYOK B MO3ry: "van" -n
OTXOXY B CTOPOHY, OTKpbiBasi aTUM cobake nyTb K WUCMOMNHeHuto. [lonyycbinneHHoe
Co3HaHne cobaku, B KOTOPOM 3arneyaTtnenacb, nepegaHHas MHOW  MbiCnb, obpas,
KapTuMHa, ABUratenbHoe AenctBue M T. M., "Mpukas", 3acTaBnsieT ee WUCNOSHUTb
BOCNpUHATOE 3agaHne 6ecnpekocnoBHO (6e3 BHYTPEHHENO COMPOTUBNEHUS), KaK ecrn
Obl OHa MWCMNOMHANA CBOW CaMbli €CTECTBEHHbIA WMMYNbC, MOSMyYEHHbIK U3 ee
COBCTBEHHOM LEHTpanbHOM HepaBHOM cucTeMbl. A nocne  UCnonHeHus cobaka
OTPAXMBAETCA U IBHO pagyeTcsl, Kak Obl OT CO3HAHUS YCMEeLWHO BbINOSIHEHHOIO CBOErO
HamepeHna".

B TOT e OgeHb Ha 3acegaHum HayvyHoro coseta nabopatopumn 6bin npousBeaeH
O4VH 13 Hanbonee 3ameyaTtenbHbIX 3KCNEPUMEHTOB Nepeaadn MbICNEHHbIX "NpukasoB”
B. J1. lypoBa cobake Mapc.

Kpome B. JI. [ypoBa Ha 3acepaHum npucytcteoBanu npodeccopa A. B.
JleontoBuu, . A. KoxesHukos, . . HennanoB u 3oonor W. A. Jles. Ha meHsa 6Gbina
BO3NnoxeHa 006s3aHHOCTb BECTM MPOTOKOSIbHYIO 3anuCb XOoA4a OnbITOB. A noctaparncs
yBuaeTb M 3anucatb Bce [logpobHocTn akcnepumeHTa. Kak okasanocb, onbIT, O
KOTOPOM MOET peyb, SABUIICA BECbMa BaXXHbIM C TOYKW 3pEHUS OoKasaTenbCTBa He
TONbKO cocTosBLIErocd BocnpusatMs Mapcom nepegaHHon emy MbICNEHHOMN
nHdopmauun B. J1. [lypoBa, HO n 0bBCTOATENLCTBA, HE MEHEE 3aMevyaTenlbHOro B
APYromM nNpUHUMMNManbHOM OTHOLUEHUW. 3akni4yaeTcss OHO B TOM, 4TO, BOCMPUHSB
N3BHE NPULLELLYH MbICb, OLLYLEHME, 3MOLNIO, XXMBOTHOE NEPEXMBAET €€ KaK CBOI
COBCTBEHHYIO M MNoCTynaeT Mpyv 3TOM TakK, Kak "HO nocTynaet nog KoMaHOow
HOPManbHOro CBOEro MMMynbca, MOCMAHHOMO €ro COOCTBEHHbIM MO3rOM 4epes
3fIEMEHTbl €ro HEPBHOW CUCTEMbI B TOT WUAW MHOW WUCMONHUTENbHLIM annapaTt ero
cobCTBEHHOIO OpraHm3ma.

[eno B TOM, YTO MHOrMe CTaBuUnAM No4 COMHEHWE MMEHHO 3Ty BaXKHYH [eTarnb B
ABneHnsix buopaamocsaAsn. Hanpumep, Ha 3TOM Xe 3aHATMM Hawen nabopaTtopun
npod, . A. KoxXeBHMKOB, CKITOHHbIM BOOGLLE K CKENTULM3MY B BOMnpocax nepenaudu
MbICNIEHHOM MHJOPMaLMM Ha paccTosiHMe, yTBepXxaarn, YTO ecnv ApeccupoBaHHas
cobaka 4YTO-HMOYOb W BOCMPUHUMAET MNPU OMbiTax MbICIIEHHOIO BHYLUEHUS, TO
BbIMOMHAET OHa NONy4YeHHOE 3afaHue NULb Kak apTUCT, UCMOSMHSAIOLWMIA CBOO pofb B
cnektakne. pu aToM Bce [OBWXeHUS cobakm Kak Obl MOOHEBOSbHbI U YyXObl €N,
NULLEHBI €€ COBCTBEHHbBIX SMOLINIA N NEPEXMBAHUN.

Ona B. J1. [lypoBa Takoe yTBepXaeHue npo3Byyano, kak YyJoBULLHOE UCKaXXeHWe
AencTBMTENbHOCTU. HecMoTpa Ha No3gHuKM Yac (Obino ganeko 3a MOMHOYb), OH TYT Xe
npegnoxun npogenatb OMNbIT U C BOMHEHWEM MPUHANCSA obCcyXaaTb  YCOBUS €ro
npoBeaeHus.

Cobaka Mapc nocpamnsieT CKenTuMKoB

C obuero cornacus Obino peLeHo UCNonb3oBaTh AM1s OonbiTa cobaky No Knnvke
Mapc. OnbIT 4oSmKeH OblfT NPOXOANTL B HEMPUBbLIYHBLIX ANA XUBOTHOro ycnosusx. Cam
Adypoe npegnoxun [. A. KoxeBHWKOBY BMecTe C HUM O0BOOWTU MOMeLLEeHUS
nabopaTtopum, 4ToObl NOAbICKATb KAKOW-TO HEOObIYHbIN OOBHLEKT AN NOAHOCKM COBaKoMn.
N BOT 06a oHM BbILWNKU 13 3ana nadopatopun (rge Mbl octanucb ¢ cobakon Mapcom) B
NPOCTOpPHbIA BecTMboNb. A Habnogan 3a HUMKU Yepes LeNb MOMyoTKPbITON OBEPW.
MocTosiB C  MMHYTY, OHM 0OBenu B3rNSOOM CTOSIBLUME BOKPYr npeameTbl B
nocriegoBaTeNibHOM MOpPSiAKE: Y OAHOM CTEHbl BECTMOONSA LWKAUUK C NeXaBLUEN Ha
HEM TPSAMNKOMW, PSAOM C HUM NefHMK, Noa3epKarnbHbI CTONMMK C  HaxOAMBLUMMMUCA Ha
HEM MHOrOYUCNEHHbIMW TOMOBHLIMKM  yOopamn, Yy  Opyrou BbICOKMIN KPYIMbIi
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TenegoHHbIN CTOoNMK. Ha cTonuke TenegoHHbIM annapat U TpU  KHUIM aboHEHTOB
pasHbIX FOAOB M34aHMSA U pa3HOW BENMYUHBI, OAHA U3 KOTOpbIX Oblna Tonuwie Apyrux,
NMOXOXUX cKopee Ha ONnokHOTbl. HM K OAHOMY M3 3TUX CTONMMKOB HW [ypoB, HWU
KoxxeBHMKOB 6nM3KO He nogxoavnu u K npegmetam He npuTtparmBanucb. M36pas
o0bekT Oyaywero 3agaHusa (TenedOHHYH KHUrY, Kak MOTOM oOKa3arnocb), oba OHu
BO3BpaTUNMCb B 3an. BoT 3anmncb xoga 3TOro 3KcnepuMmeHTa, caenaHHas Gonee
nogpobHo B ocobom akte ot 17.X1.1922 r. 3a nognuceto B. J1. lypoBa n moen: "lNo
nHmumnatmee B. J1. dyposa, npodp. . A. KoxesHukoB gaet B. Jl. [lypoBy 3agaHue
BHywWeHna cobake Mapcy cnegyowmx OEACTBUN: BbIATU U3 FTOCTUHOW B NEepPenHHo,
NogONTU K CTONMMKY C, TenedOoHHbIM  annapatoMm, B3siTb B 3yObl agpecHyto
TeNeMOHHYI0 KHUIY W NPUHECTM ee B TOoCTUHY. [lpeanoxeHo Obino npod.
KoxxeBHMKOBBbIM BHavarne, 4tobbl ABepb B NMepefHiol 3akpbiTb W 3acTaBuTb Mapca
OTKPbITb €e, HO 3TO npeanoXxeHue ObIIO OTBEPrHYTO M OTcTaBneHo. OnbIT Havancs
BHywieHnem B. J1. dypoBa Mapcy o0Obi4HbIM nyTem. [IBepb B nepegHio 6bina
oTkpbiTa. [locne nonymuHyTHOM doukcaumm B3rmmsgom B. JI. Odyposa Mapc
YCTPEMNSETCA K cepeauHe KOMHaThl (T. €. 3agaHne He UcnonHeHo. -n..). B. J1. [lypos
ycaxvmBaeT Mapca BHOBb Ha Kpecno, OepXWUT B pykax ero mopay, MNOSIMUHYTbI
domkeupyeT 1 otnyckaeT. Mapc HanpaBnseTcs K ABepu, Bedyllen B NepegHio, U
XO4eT ee 3akpbITb (T. €., 3agaHue onsaTb He ucnonHeHo. b. K.). B tpetun pas B. Jl.
[ypoB ycaxunBaeT Mapca Ha Kpecno 1 Yyepes NosiMMHYTbl OTNyCcKaeT ero BHoBb. Mapc
yCcTpeMnsieTcs B MNepefHo, MNOAHMMAEeTCA Ha 3agHue nanbl y wkaduuka, HO He
Hanga HUYero Ha Hem, onyckaeTcs, MNoAXOAMT K MnoA3epkarlbHOMY CTOSIMKY, ONSATb
nogHMMaeTCsl Ha 3agHue nanbl, ua 4Yero-To Ha NoAasepKarnibHOM CTOSMKE, U XOTS TaMm
nexanwu pasHble npeameTbl, BHOBb OMyCKaeTCA, He B3§IB HU4Yero, MOAXoauT K
TeneoHHOMY CTOSIUKY, nogHMMaeTcs Ha 3agHue nanbl, gocTtaeT 3ybamu
TenedOHHYI KHUTY W MPUHOCUT ee B TOCTUMHYl. Kak s yxe rosopurn, Kpome
TenegOHHON KHUMM Ha TOM Xe CTONMKe Jfiexanu ewe andaBUTHbIE KHUXKKA U CTOSAN
TenedOoHHbIN annapar.

HecmoTpsa Ha nepsble ABe HeydaBLUMECS MOMbITKW, OMbIT cregyeT cuuTaTb
yaaBwumca bnectsawmm obpasom. B TeyeHue onbiTa BCe HaxoaunUCb B FTOCTUHOW.
Cobaka 6bina B nepegHen ogHa. 3a ee gencteusiMn Habnwgan npod. KoxXeBHUKOB
yepes wernky oTkpbiTon asepwn. B. J1. [lypoB Haxoguncsa B roCTUHOM BHE MOSIS 3peHust
cobakn".

Mo3xe, B kHure "[peccupoBka »XMBOTHbIX" [lypoB nucan 06 3ToM cny4vae:
"Monpobyem pasobpatbca B 3TOM akte. [lpeanonoxmm, 4YTO YCTAHOBUBLLMIACS
coyeTaTtenbHbI pedriekc, YacTo NoBTopsembi (Mocagka B Kpecno, ukcaums),
3acTtaBnsieT cobaky COCKOUUTb C Kpecna U1 xenaTb YTO-TO caenatb. [Mpeanonoxumm, 4to
S1 HENPOM3BOJSIbHLIM ABWXXEHMEM Adan el HyxHoe Hanpasnenwue. lNpegyragkon cobaka
aoraganacb (BUgs nonyoTKpbITYHO ABepb U Byay4yv BO3BpaLLLEHHOW Hasad npu xenaHum
ee 3aKpblTb), YTO HAOO 4Yepe3 Hee BOWTM B APYryld KOMHATy, HO 4YTO KacaeTcsd
AanbHenwero nosefeHnss Mapca, 9 HUKaknX NpeanonoXeHun genatb He mory. 34ecb
HaynmHaeTca 3aragovyHas yactb. B cmexHonm KomHaTe Hukoro He Obino. Bupetb Hac
cobaka He morna. NMpodp. KoxxeBHMKOB crieansni B LWerb NOnyoTKPLITON ABEpU U BUAEN,
Kak Mapc npoxogun MuMMO nofsepkanbHuMKa C fexawymMu Ha Hem Bellamu, MUMO
negHvka, Opyroro CTonuMka C Bewamu W HakoHel Buaen, kak Mapc nogowen Kk
TenedOHHOMY CTOSIMKY, B35S U3 TPEX KHUI 3agyMaHHow. 3agato cebe Bonpoc:. MOXeT
M B 9TOM cfydae urpatb  Kakylo-HMOyab ponb npegyragka? He mor nn Mapc
poragatbCd  WUCNOSMHUTL  3ajaHue Mo npeabigywimMMm  Kakmm-nnbo  aHanorMyHbiM
aenctemam? IToT onblT ¢ Mapcom Befb 6bin Npou3BeaeH B NepBbIn pas, korga cobake
BHYLLANOCb BOWTW B APYryl0 KOMHATY U BbINOMHUTL TaMm 3agaHune. Kuuru, nexawiune Ha
TenegoHHOM CTOSIMKE OHa MOrfia BUAETb KaXabl AeHb, HO BpaTb MMEHHO MX B 3yObl
en He npuXoaunocb HuKorga. Ha Bce aTu BONpoChl 4 He MOry AaTtb oTBeTa. Hukak He
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MOry [OOnycTUTb CcoBnageHusi, T. K, 3adaHusa He Obinn O4HOPOAHbLI, pa3Be TOJSIbKO
YyCTaAHOBMEHHbIN  pedhnekc annoptupoBaTb, T. €. BpaTb WU MPUHOCUTb, HO M 3ITO
npuBbI4MHOE 3a3ybpeHHOe AeNCTBUE B HEKOTOPLIX ONbITax MO MbICAIEHHOMY 3afaHuio
BMOON3MEHANOCH".

Takon oTBeT NOATBEPXKOAET elwle OAdHa 3amevaTtenbHad nogpobHOCTbL 3TOro
9KCNepMMEHTa, N0 MOEMY MHEHUIO, MMmellasa pellawoulee 3HaveHuve. B noumckax
3agaHHoro npegmeta Mapc He NPOCTO nepexoaun OT OAHOro CTofNMKa K Apyromy. 3Tu
nepexogbl >XMBOTHOE COBEPLUMIIO WMMEHHO B TOW MOCrefoBaTeNlbHOCTU, B KaKoW
obpawian csou B3opbl Ha 3t ctonukn B. J1. dypoB. CHa4yana oH nocmoTpen Ha
WwKad4mK, MOTOM Ha NeAHVK, 3aTeM Ha NoA3epKarbHblA CTOMMK U NUWb NOCHe 3TOro
Ha CToNMK C TenedoHHoM kHuUron. CrnepoBaTenbHO, B MO3ry  9KCNepumeHTaTopa
3puTenbHag NamMsTb HEMPOM3BOSIbHO  3arnedvartnena nocrnegoBaTeNibHO OAWH 3a
APYrMM BHEWHWA BWLO 3TUX YeTbipex npeameToB U3 oOcTaHOBKM BecTublons. B
agencteusx cobakm Habnwoganacb Ta Ke  NOCneAoBaTeNibHOCTb.  3HauuT, npu
MbICJTEHHOM BHYLUEHUM XMBOTHOMY Mepefanncb OT YenioBeka B nocnefoBaTesibHOM
nopsiAke OOWH 3a APYruM crefbl 3pUTENbHbIX OLLYLLEHUA YeTblpex 3aneyaTsieBLUMXCS
npegMeToB B NaMSATU YeroBeka.

lMoHMMaTb sBNeHne 3puTenbHOM NaMATU Kak OXMBIIEHWE CcnegoB B MO3rOBOM
KOHLe 3puTENbHOro aHanusatopa (TepMuHoniorns akag. WM. J1. lNMaBnosa) Mbl BNpase
ewe un notomy, 4to B onbitax E. JI. [ypoBa Habnioganucb  CRMLLKOM  YX
MHOrOYUCNEHHbIE JoKaszaTenbcTBa o0b6pas3oBaHMs MNOAOOHLIX cCnegoB B MO3ry
apeccupoBlUmnka. IATM cnegbl n obHapyxmBanucb B co3Hanun B. J1. [dypoa npu
MbICJTEHHOM BHYLLEHNN XXUBOTHbIM.

Utak, onbiT 17.X1.1922 r. nocnyxun yCTaHOBMAEHUKD Heocnopumoro dakra,
UMEIOLLIEr0 BeCbMa BaXHOe HayyHoe 3HayeHue: y cobakm (kak Yy nepuenueHTa)
BO3HMKIIO B MO3ry TOMHOE NpeAcTaBfieHne Tos), YTo Oblo co3gaHo nepBOHaYanbHO B
MO3ry aKCcnepumeHTaTopa (BbICTynaBLUEro B AAaHHOM criydae Kak uHAykTop). WHadve
roBopsi, MbICIEHHas MHGOPMauMs 4enoBeka nepefanacb B MO3r  XXMBOTHOMO, U
COBEpLUMTLCA 3Ta nepegada Morfa TofbKO NOCPeACcTBOM 3fEKTPOMAarHUTHOW BOJSIHbI,
N3NY4Y4EeHHON W3 LEHTpanbHOW HEPBHOW CUCTEMbI YenoBeKka MNPW akTe MbILMEHUS |
3aTeM BOCIMPUHSB TOW LieHTpanbHOM HEPBHOW CUCTEMOW XXUBOTHOIO.

A B ponu nogonbITHOro

Habniogaemass MHOM BO BCEX NOAPOOHOCTAX KapTUMHA NPOXOXOEHUs oOnbiTa C
Mapcowm, cBsidaHHble C 3TUM ropsiume gebaTbl MOCNYXMAM MOBOAOM AN  CEPbEe3HbIX
pasgymun. MHenne B. JI. [ypoBa 0 TOM, 4yTOo BHYLLEHHbIN XWUBOTHOMY
3MOLMOHarnbHbIN pediekC BbI3blBAET Y XXMBOTHOMO €ro COBGCTBEHHYH accoumaunto
noen 1 OBWXKEHWN, Kasanocb MHEe OCOOEHHO BaXKHbIM AN YAOBMETBOPUTENBHOMO
o0bscHEHNA "MexaHuKW" TOW NocnenoBaTeNibHOCTUM psiaa ABWKEHWA  XKUMBOTHOrO,
KoTopas NpuMBOAUT €ro B KOHLE KOHLOB K BbIMNOMIHEHUIO MbICIIEHHOrO 3agaHus
akcnepumeHtatopa. MHe nokasanocb BaXHbIM MWCMbITaTb Ha camoM cebe aTy
"mMexaHuky". Ha pgpyrom pgeHb nocne onbita ¢ Mapcom (18.X1.1922), npuas B
3oorncuxonornyeckyro nabopatoputo, s nonpocun B. J. [ypoBa BHyWUTb Kakou-
HMOYAb ABuratenbHbIA pednekc MHe nuyHo. Mbl 06a cugenun 3a LWMPOKMM CTOSIOM B
3ane nabopaTtopun, HUKOro BOKPYr He Obino. MNMpousowen Takon guanor:

Brnagumup JleoHngoBud, Bbl XOpOLWIO YyMeeTe mnepenaBaTb MbICNIEHHOE
BHyLLEeHMe. 3acTaBbTe MEHSI MbICNIEHHO caenaTtb TO Unu nHoe ABwkeHune. WMHTepecHo,
4YTO 4 Npw 3TOM Byay co3HaBaTb UM YyBcTBOBaThb. OgHAKO yaaeTcsa nn 3T1o?

[MycTakn, TONbKO cuaMTE CNOKOMHO! pewwmnTenbHo oTBeTvn [ypoB, M Mbl
NPUCTYNUNK K geny.

£ ocTtaBancs HENOABMXHbLIM B TeYeHne He 6ornee ABYX MUHYT U BuAEn, Kak MOW
3HaMeHUTbIN cobecedHuK, He MSAs Ha MEHs, B3an NUCTOK Bymarn u 4To-TO CheLHOo
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Hanucan Ha HeM KapaHdalwoMm, KOTOpbI OH M3BMEK M3 KapMaHa cBoen nbumon
YepHon BbapxaTHoM Bny3bl. 3anNUCKy OH NOJIOXWI Ha CTONE HAaAMNUCLIO BHU3, NPUKPLIB €€
NafoHblo, a KapaHgalw BoAsopun Ha mMecto. 3atem [ypoB cTan CMOTPEeTb Ha MeHs.
Huyero ocobeHHO A He 4yBCTBOBas, TOMbKO, BAPYr  MalUMHanbHO MPUTPOHYNCA
nanbLamn NpaBoK PYKM K KOXe rosfioBbl y cebsi 3a yxom. He ycnen s onycTuTb pyKy, Kak
B. J1. [lypon npoTsiHynT MHe FUCTOK, Ha KOTOPOM S C MU3yMSIeHMEM npoyuTan:
"MoyecaTb 3a npaBbiM yxoM". [opaxeHHbIn CcriydYmBlUMMCS, S cnpocun: Kak Bbl 3TO
caenann?! Boobpasun cebe, YTO y MEHS 3a NpaBbIM YXOM CUITbHOE pa3gpakeHne KOXNn
M YTO HaJo MOAHATb PYyKY, W noyecatb 93T0 cT10. OwyuweHre 3yda 3a yxoMm 4
nocrapancs npeacraButb cebe Hambonee pesko. Bor m Bce. A 4YTO Xe Bbl
noyyescTtBoBann? KoHeYHO, HWKakon nepefadnm s He nodyscTBoBasn. lMpocTo MHe
3ax0Tenochb NoyecaTb 3a YXOM.

[ypoB TopxecTBoBasn: B TOM-TO n 3akniyaeTcss caMoe 3amedaTtesnibHOoe, YTO Bbl
BOCMpPOM3BENM NpoAyMaHHOE MHOW ABWMXEHME, Kak CBOK COBCTBEHHYK accouunauumio
noen n OBWXKEHUW, Kak npukas M3 cBoero cobCcTBeHHOro Mo3ra, ga K ToMy eLlle
ABOMHOIO0 CBOWCTBA: MOYYBCTBOBaNN 3(MPdEKT pasgpaxeHust KOXW 3a YyXoM, W
BbINOSTHUAM OABMXXEHME K YXY, UMEHHO K MpaBoMy, Kak 1 U 3agyman. WHbiMu crioBamu,
Bnagumup JleoHnaoBuy, Bbl OCYLLECTBUNM MarneHbKylo paguonepenady M3 CBOEro
Mo3ra, a s, BbIXOOUT, HE3aMeTHO OfA CBOEro CO3HaHWSA BOCMPUHAMN 3Ty nepepady,
-3ameTun 4. U Bbl, 1 5 XuBble pagnocTtaHumn,wyta ckasan B. J1. ypos.

Tak 3aKOHYMICA 3TOT MaNeHbKUA, HO O4EeHb MHOIO 3HAYUBLLMK A4S MOEN Teopum
BGronormyeckon pagnocBa3n OnbiT.

Knetka ®apapesn

A yxe ynoMmHan o ToMm, YTO ANns AoKasaTenbCTBa 3f1EKTPOMAarHUTHOW CYLLHOCTU
SBMEHWMA nepedavn MbICeHHON MHgopmauun B onbitax B. J1. ypoBa MHow 6bino
nocTpoeHo n onpobosaHo (B 1922 r.) akpaHupyowlee YCTPOMUCTBO, MO3BOMSOLLEE
N30NMPOBaTb B 3NIEKTPOMArHUTHOM OTHOLLUEHMS JKCrepumMeHTaTopa OT MNoAOMNbITHOro
XuBoTHoro. [lpu 3TOM Obin  MUCMNONb30BaH W3BECTHbIN U3 PU3MKN I EKT
aKpaHupyloLen knetkn apages.

B nabGopaTtopHOM npakTMke 4acto HeobxoaMmo 3awmuiatb TO WUAN UHOEe
NPOCTPAHCTBO OT BHELUHEro afiekTpudeckoro nons. AdHrnuuckun dusmk M. Papagen
nepBbIN AoKasasn CBOMMW ONbITaMK, YTO A5 3TON Lienn OCTaTOYHO OKPYXKUTb CO BCEX
CTOPOH 3aliuuaemMoe MpPoOCTPAHCTBO 3aMKHYTOM MeTanmnmn4yeckomn obono4kon,
NPOBOASALLEN 3NEKTPUYECTBO. XOTSl BHELUHEE 3MEKTPMYECKOe Norie M HaBoAWUT 3apsag
Ha HapY>XHOW CTOPOHE TakoM OOOMOYKM, HO MNPOCTPAHCTBO BHYTPWU Hee OcTaeTcs
COBepLIEeHHO CcBOOOAHBIM OT nuHUM nons. [Npuyem HeT HeobxogumocTn fgenatb
000MnoYKy cnnowHon. [ns 3TOro AOCTAaTOYHO MNPOBOJSIOMHOM CETKM C HebonbLUMMU
ayenkamn. B cBomx onbiTax ®apagen nomelyan B KNeTKy XUBOTHbIX M, NpoOnyckas no
HEeWn JneKTpU4eckMn TOK, ybexxgancs, 4YTO >XMBOTHble OCTaBanuCb HeBpeaAUMbIMMU.
Takyto 3KpaHMpPYIOLLYI0 KMEeTKYy C Tex Mop cTanu HasbiBaTb kneTkon ®Papages, vnu
NMPOCTO 3KPAHUPYIOLLNM YCTPOUCTBOM.

CHa4vana s M3rotoBus KneTky (B poCT YenoBeka), y KOTOpPOK Mos, NOTOSOK, CTEHKN
n paxe ABepua ObINM caenaHbl M3 YacTOW METanfMYecKkonm CEeTKU, a B HEKOTOPbIX
MeCTax-1M3 KPpOBENbHOro xenesa. [Nepsble e NpobHbIe ONnbIThl MOKa3anu NPaBUbHOCTb
MOMX NPEeOnoSIOXKEeHUN: Korga ABepua KneTku 6bina  3akpbiTa, CUAEBLUEMY BHYTPU
akcnepumeHTtatopy B. JI. [lypoBy He yaaBanocb nepegaTtb NOAOMbITHOMY XMBOTHOMY
(cobake Mapcy), HaxoAMBLUEMYCH CHapPYXW, HUKAKOro MbICNEHHOro 3agaHus. Ho
CTOMNO OTKPbITb ABepuy, kak Mapc a TOYHOCTM  UCNOMHAN npukasbl. ITOT ONbIT
3adukcupoBaH Ha oTocHUMKe, caenaHHoMm 22.1.1923 r. (Puc. 11), rge B. J1. lypos
cManT B kneTtke, a Mapc no MbiCrieHHOMY ero 3agaHuio npuHec 6nokHoT. Psgom ¢
KNeTkom y KomMmyTatopa CTOUT aBTop 3TUX CTpokK. KommyTtaTop nepekpbiBaeT
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KOHTaKTbl 3a3eMSfIEHHOro npoBoAa, COeAMHEHHOro C Kanopudgepom LeHTpanbHOro
oTonneHns nabopaTopun. JTO 3asemnsawwee YCTPOMCTBO ObiNo BBeAEHO BBUAY
HeonpeaeneHHOCTN BoMpoca O TOM, KakoBa MOXeT ObiTb ANMHA 3NeKTPOMarHUTHbIX
BOJIH B SIBNEHUSIX Nepeaadn MbICn 1, crnegoBaTernibHO, Kakon BENUYMHBLI AOSMKHbI ObiTh
SYEerKN ceT4yaTblX CTEHOK Takoro "msonsaTtopa". lNpegnonaranocb, YTO 3a3eMiieHue
KOHTYpa 9TOM KNeTKM MOo3BONUT npuaaTb eMy noTeHuuman 3eMmnu u bnarogapsi aTomy
YCUNUT 3KpaHupyowmn acpdekT knetkn. Ho B ganbHenwem npoBepka 3KpaHMpPYHOLLMX
CBOMCTB Hallerh Kamepbl C MNOMOLb  paguonpubopoB  onpoBeprria 370
npeanonoxeHune. [loctatoyHo 6biN0 MMETb ABEPLY KaMepbl 3aKpbITON, YTOObI cunTaTb
Gnokupylowme cBorMcTBa kKamepbl obecneveHHbIMU. Mpyn OTKPLITON ABEpPLE Kamepa He
GnokupoBana 3neKkTPOMarHUTHbIX BOMHS.

[MoCKONbKY BNUSAHME 3KPAHMPYIOLLEro YCTPOMCTBA B 3TUX OMbiTax oOKa3anocb
3aMeTHbIM W npeanonaranocb, YTO Kamepa CO CHJOWHbIMK  MeTanIny4ecknmm
cTeHkamu OyaeT B 3TOM OTHOLIEHUM elle ahdekTuBHEE, YeM ceTyaTas KrneTka, B KOHLe
1923 r. Obina nocTpoeHa BTOpad Kamepa CO CTEHKaMuM M3  CSOLWHbIX  FINCTOB
KpOBEIbHOro Xenesa.

OnbITbl C HOBOW KaMepou ewle bonee yKpenunu Halwy yBEPEeHHOCTb B TOM, 4TO
Mbl HAXOAMMCS Ha npaBuribHOM nyTu. OcTaBanoch Nulb YOeaAnTbCS B SKpaHUPYHOLLEM
AENCTBUMN KaMepbl C MOMOLLLIO paguonpubopos. K Tomy BpemeHu

Puc. 11. Btopas ctagus onbiTa:

ceTyaTasa gBepua KIeTKn OTKpbITa, BHYLLIEHUE XMBOTHOMY nepeanocb. Cobaka
MCnosiHuna MbICNIEHHOE 3afiaHue 4YenoBeka npuHecna 3agymadHbin B. J1. [JypoBbim
GNOKHOT.

B MHOCTpPaAHHOM nevyaTtu BrepBble MNOSABUNUCH cBedeHus [26] O ToMm, 4TOo
noctpoeHHas (B CLUA) megHas akpaHupywwaa kamepa 6bina umcnbiTaHa c
NpUMEeHEHNeM paguonpuemMHuka, yCTaHOBMEHHOIO BHYTpU Kamepbl n
paguonepegaTtymMka CHapyxu. JTa npoBepka nokasana, YTo Korga ABepb Kamepbl
MAOTHO 3aKkpbiTa, YeroBeK C paguonpUEMHUKOM BHYTPUM KamMepbl HUKAKOro npuema
CUrHanoB OT paguonepegaTynka, paboTaBLLUEro CHapyXu, oGHapyXuTb He Mor. OTo
ObINO BaxHOe [Ns Hac SKCnepuMeHTanbHOe NoATBepXKaeHWe BO3MOXHOCTM TOro, YTO
M Hawa kKamepa GrokupyeT aNeKTPOMarHUTHbIE BOSHbI.

Puc. 12. LlenbHoMmeTannn4yeckas (Tpetbsi no cyeTy B nabopatopum B. J1. lyposa)
3KpaHupylowass Kkamepa C [OBOMHbIMW  MeTannM4yeckKMmum  CTeHKaMu:  MeOHbIMU
(NaTyHHBIMWN) CHapPYXW U Xene3HbIMU BHYTPW.

BosHukna HeobxoaMMOCTb MOCTPOUTbL MEAHYH KaMepy M ANns OnbiToB C
*unBoTHbiMK B. J1. lypoBa. B koHue 1925 r. 6bina M3rotoBreHa TpeTbs Mo cYeTy, Ha
3TOT pa3 MegHo-xenesHad kKamepa (puc. 12). OHa npeactaensna cobown
napannenenunen ¢ ocHoBaHnem 950X910 mm un Bbicotonn 1130 mm. CTEHKM kamepbl,
nosi U NOTOSOK MeTannmMyeckme, caenaHbl N3 BOMHONO Criosi MeTanna: BHYTpeHHue
CTEHKWN N3 KPOBESbHOIO Xenesa ToMWNHOM 1 MM, Hapy>XHble U3 INCTOB NaTyHWU TON Xe
TONWMHbI. B 0gHOM M3 CTEHOK MMenach ABepb Ha Kernes3HbIX NeTnsaX, OTKpbiBatoLascs
Hapyxy. [1Bepb aTa TOXe ABOMHAs: BHYTPU OBLUMTA KPOBESNbHLIM XENe30M, a CHapyxXwu
MeaHbIMM nnuctamun. B gpyron cTeHke Kamepbl nNpoAenaHo oBafbHOe OTBEpCTUe,
3aKpblBalOLEEeCa METanfIMyeckon 3aclioOHKOW, YNpaBfiiEMON CHapYyXW Tak, YTOObl
CUOSALWNIA BHYTPU KaMepbl 3KCMEpUMEHTAToOp He Mar 3aMeTuTb, 3aKpbiTa 3aciloHKa
UK HeT.

OKkpaHupylowme cBonctBa kamepbl 6buiv npoBepeHbl  (30.  XI1.1926)
cOTpyAHukamn  [OCyQapCTBEHHOrO  3KCMEPUMEHTANBbHOrO  3NEKTPOTEXHUYECKOrO
nHctutyta B MockBe A. B. ActadbeBbiM 1M A. . ApeHcbeprom 1  odumumanbHo
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3admkcmnpoBaHbl aktom (B npucytctaum B. J1. [lyposa, npod. I". A. KoxxeBHuKoBa, npod.
A. B.JleoHToBM4a, npodc. A. J1. HYmxeBCKOro npn Moem yyacTum.

Puc. 13. Bug YKB pagunonepegatymka Ha ANWHY BOSHblI 2-4 M, paboTtaBLuero
cHapyxu kamepbl npu ee ucnoitaHnm 30.XI11.1926 r. B nabopaTtopun B. J1. [lyposa.

OKcnepuMeHTaTop, HaxOoA4siCb B KamMepe BMeCTe C KOPOTKOBOSHOBbIM
pagnonpueMHUKOM, Moslyvan CUmbHbIA NpUeM OT reHepatopa Takux ke BOSMH (pwuc.
13), HaxoOuBLUErocs CHapyXu, TONbKO B TOM Ccriyyae, Korga ABepb Kamepbl 6bin
OTKpbITa. B criydyae e 3akpblToM ABepu cuUrHanos (Ha crnyx obHapyxeHO He Obino.
McnbiTaHna nponssBogmnuce Ha BonHax anvHon 2.7, 3.0, 4.0 m. Kamepa npu 9T0M He
3asemnsnacb, Takum obpasom, UCMbITaHMSA 3TWU NOKa3anu, YTO B 3a3eMSIEHUN Kamepbl
HeT HeobXo4MMOCTU M OAHOBPEMEHHO MOCNYXMNW YyOeauTenbHbIM A0Ka3aTeNbCTBOM
TOro, YTO NMpupoda SIBNEHUN, CONPOBOXAAKLWNX Nepegady MbICIIEHHOW MHGOPMaumn
Ha PacCTOSIHUKM, Takas Xe (dNeKTpoMarHUTHas), kak U B OObIKHOBEHHOW PaAMOCBA3MN.
OTO M pano MHe OCHOBaHWEe HasbiBaTb Nepedadvy  MbICIEHHOM MHGOopMaumm
Bmonorn4yeckon paamocea3bio.

3arapgka aByx uucen

BoT onucaHue elle ogHOro onbiTa, NOCTaBNEHHOIO € ydacTueM akagemuka B. M.
BexTepeBa B 300mncuxonormyeckon nadoparopum B 1926 r. 3agaHne Coctosifio B TOM,
4yTO 3KcnepumeHtaTtop B. Jl. [ypoB pomkeH nepegaTb cobake Mapcy MbICNEHHbIN
"npukas" nponaste onpegeneHHoe 4ucno pas. B. JI. [ypoB Haxogutca BMmecTe C
ApYrMMmun coTpyaHukamu B 3ane nabopatopuun. MNMpod. A. B. JleoHTOoBMY yBOAUT cobaky
B OPYryl0 KOMHaTy, OTAENEHHYI0 OT 3ana ABYMA MPOMEXYTOYHbIMU KOMHaTamu. [sepu
Mexgy 9TMMu koMHatamu A. B. JleOHTOBMY NMOTHO 3akpbiBaeT 3a CoOOW, 4TOObI
AOCTUYb NOJSTHON 3BYKOBOW M305AumMmn cobakm OT aKcnepumMmeHTaTopa.

B. J1. OypoB npuctynaet k onbiTy. B. M. BextepeB Bpy4aeTr emy BABOe
CMNOXEHHbIM NUCTOK Bymarn, Ha KOTOPOM HanucaHa ogHomy bextepeBy wu3BecTHas
umdgpa 14. NMocmoTpeB Ha nuctok, B. J1. [lypos noxan nneyamun. 3atem goctan u3
KapmaHa 6ny3bl kapaHall, YTO-TO Hanucan Ha obopoTe NUCTKa W, CNpsiTaB IUCTOK U
KapaHgalw B KapMmaH, npuctynun Kk aencrtemio. CO CMOXEHHbIMU Ha rPyan pykamu OH
ycTpemnseT B3rnag nepes cobon.

MpoxoanTt nate muHyT. B. J1. [lypoB B cBOGOOHOM NO3e caguTca Ha cTyn. Becnen
3a Tem nosaenseTcsa A. B. JleoHTOBMY B CONpPOBOXAEHUN cobakm N aenaeT cnegyroulee
coobuweHune: "lMpmnaa co MHOM B AanbHIOK KoMHaTy. Mapc ynerca Ha nony. 3atem
BCKOpe NMpuBCTan Ha nepegHwe nanbl, HaAaBOCTPWUN YK, Kak Obl NpUCNyLIMBasiCb, U
Ha4an naatb. Nponase cemb pa3. Mapc cHoBa paanerca Ha nosny. A yxe gymarn, 4to
ONbIT 3aKOHYEH M XOTen yXoAuTb C HUM U3 KOMHaTbl, Kak BApYyr BWXy: Mapc cHoBa
NPUNOSHANCA Ha NepefHWe nanbl U oNATb Nponasisyi POBHO CeMb pas".

Beicnywas ato, B. JI. [lypoB ToponnuBo goctan u3 kKapmaHa ©Ony3bl NMCTOK
Oymarn n nogan ero JleoHToBu4vy. Bce yBuaenn Ha ogHOW CTOpPOHe nucta uudpy 14,
Ha Apyron cToanuM gonucaHHble pykon [lypoBa 3Haku: 7+7. BOnHysACb, BeNMKUN
ykpoTuTens obbsacHan: "Bnagnmup Mwuxannosud (bextepeB) gan MHe 3agaHue
BHyWwWMTb Mapcy nponaate 14 pas. Ho Bbl Beab 3HaeTe, YTO nepefaBaTb 4MCHO NaesB
fonblue cemu, 1 caM He pekoMeHayl. A 1 pewun: B yme pa3dbuTb 3agaHHOE 4MCIo
nononam Kak 6bl Ha ABa 3afaHus, 1 nepedan oulyuleHMe nas CcHavana cemb pas, a
NoTOM, MOCHe HEKOTOPOM MNay3bl, ewe cemb pa3. B takom wumeHHO nopsigke Mapc m
nponasan".

Bce Obinn owenomneHsl BUAeHHbIM. [daxe npuUCYyTCTBOBaBLUMW MNPU  ONbITE
npod. . A. KOXXeBHUKOB BbIHYXAEH OblN NpM3HaTh, YTO "NOMAy4YMNoChb B TOYHOCTU TakK,
Oyato nepepaH 6bin TenerpadHbI kOog4 Mop3se: ceMb TOYek, naysa W ele cemMb
TOoYek".
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be3 npeyBenuyeHus, s, 4TO HasbiBaeTcs, ObIT Ha cegbmMoM Hebe. Paposancs
cobctBeHHOMY ycnexy u cam [ypoB, XOTS ONs HEro CriyymBlUeecs nNpeactasnsno
BCEro nuwb anun3og. Npueegem oanH N3 Taknx ann3onos.

9 aerycta 1918 r. BO BpemMs UMPKOBOro npeacraeneHns B . [y66enbHe
(JTatBns) Ha [ypoBa Hanan pfgpeccupoBaHHbIM MeaBedb. PasbspeHHbIn 3Bepb
BUENuUnca 3ybamum B pyKy OpeccuMpoBLLMKa 1 noamsan ero nog ceds. Cpegn 3putenen B
LUMpKe BO3HMKMNA MaHuKa, NocnblWanncb KPUKK XeHWWH 1 geten. BoT paccka3 camoro
B. JI. Oypoea [33] 0 TOM, kakmm obGpa3omM OH CnpaBuiCcsa C paccBUMpeneBLUMM
XnBOTHbIM. "MefgBeab BCTan Ha 3agHue nanbl U1 MeasieHHO nowlert Ha MeHst. A Biuncs
B €ro rrnasa CBOMMM rriasamu 1 ctan oTcTynaTtb, Beada ero 3a cobon. Hayanacbk urpa B
npegyragky. A nAaTunca, ctpemMsicb 3a cobon BbIBECTU MeaBeast B KOHIOLWHIO. YyBCTBYHO
no rnasam mMegBens ero xenaHuve OCTaBUTb MEHS U YUTU B CTOPOHY. HO 4, Hanpsiras
BCIO CBOIO SHEpPruio, npoaorkan rnasamv ukcMposaTb Yepes 3padvkm MeaBeas Kak Obl
B €ro MO3I, MbICIIEHHO NpUKasbiBas He OTPbIBaTbCA OT MOMX rfa3 u NATUNCS Hasag.
MeHsa oxBaTuUNo 3HAaKOMOE MpPW BHYLLEHWM YyBCTBO: MeaBedb OyaATo ynnbiBan Kyda-To
BBEPX M TONbKO €ro rrnasa crnegosanu 3a MHoW. Kasanocb, OHM TO yBeNUYMBanucb, TO
yMeHbLlIanucb, MNNbIBA MeASIeHHO 3a MHOW. HakoHel, Mbl B kOHOWHe. Ouwywato nog
HOoraMmy [Jpyryt Mo4YBy, CIyXOM YynaBriMBal0 TPEBOXHbIM TOMOT fowagen B cTomnax.
po3HO Kpudy: "anne!" (Ha MecTo), U MeaBeAb MNOKOPHO, MNOAXKAaB YLUM, OMNycKaeTcs Ha
nanbl 1 BpocaeTcs B CBOK KNeTKy. A OAHMM [OBWXKEHWEM 3akpbll ee, OnycTuB
peweTky BHM3. HacTynuna peakuma: 3akpyxunacb rofioBa, s 4yTb He noTepsin
co3HaHue. TyT TonbKo s nodYyBcTBOBanN 605b BO BCeun pyke".

Pewarowme onbiTbl COBETCKUX YUYEHbIX

Knaccunyecknmun gnga teopumn 6Guonornvyeckon pagmocBasn sIBASOTCA ONUCaHHbIe
akag. B. M. bextepeBbim [8] wecTb oNbITOB Hag ApeccupoBaHHon cobakon [ukku. B
YyeTblpeX OnbiTax MHAYKTOPOM, nepearluMm nepuennueHTy (KMBOTHOMY) 3ajaHue
akagemuka, 6bin B. J1. [lypoB, B ABYX OCTalbHbIX CaM akagemuK, MpUYEM O CBOEM
MbICNIEHHOM 3aaHnN OH HUKOMY (repeq onbITOM) He roBopusi. OnbITbl NPON3BOAUIUCH
B NeHuHrpaackon kesapTtupe B. M. bextepeBa, TO eCTb B 06CTaHOBKE, HEMPUBBLIYHOWN
ANS NOAONbITHOMO XXMBOTHOrO. Y4acTBoBanu B ONbiTax Takke Bpayu, paboTatouime
coBMecTHO ¢ bextepeBbiM HukoHoBa u BopobbeBa. Ha ocHOBe pesynbTaToB 3TMX
onbiToB akag. B. M. bexTtépeB u npuwen Bnepsble K yOexaeHuto, YTO B JaHHOM
cniyyae  Habnwganocb  MNPOSiIBiEeHWE  MMEHHO  3NIeKTPOMAarHUTHOW  3Heprum
BMONOrM4YEeCcKoro NPOUCXOXOEHUS.

Onyckass noapo6bHOCTU nepBbiX ABYX OMNbITOB, OCTAHOBMMCS Ha  OMNWCaHWUK
ocTtanbHbiXx. BoT 4tOo nuwer B.M. bextepeB: "TpeTun onbIT 3aknw4vaetcs B
cnegyrowem. Cobaka OOMKHA BCKOYUTb Ha NPeapOSAnibHbIN KPYrblA CTYN U yoapuTb
nanon B NpaByl CTOPOHY knasuaTtypbl posind. W BoT cobaka lNMukkn nepeq LypoBbiM.
OH cocpenoTOMEHHO CMOTPUT B ee rnasa, HekoTopoe BpeMsi obxBaTbiBaeT ee
MOPAOYKY nagoHsaMu. [1poxoguT HEeCKONbKO CeKyHA, B TeveHue KOTopbIX [MKKu
OCTaeTCcs HEMOABWXKHBIM, HO, Byay4m ocBOBOXAEH, CTPEMUTENBHO BpocaeTcs K posnio,
BCKaKMBaeT Ha Kpyrnbi CTyn, U OT ygapa ero nanbl Ha NpaBoOW CTOPOHE KraBuaTypbl
pasgaeTcs TPE3BOH HECKOSTbKMX OUCKAHTOBBIX HOT.

B uetBeptOoM onbiTe cobaka AommkHa Oblna, nocrne u3BecTHOW npouenypbl
BHYLLEHMS, BCKOYMTb Ha OOWH U3 CTYyNbeB, CTOSBLUMW Y CTEHbl KOMHATbl, W 3aTewm,
NOOHABLUNCL Ha CTOSILLUMIW PSAOM KPYMbIM - CTOMMK, nouapanaTtb nanon 6onbLion
nopTpeT, BUCEBLUMA Ha CTeHe Hapg ctonukoM. Kasanocb Obl, 4TO 3TO CROXHOe
aencreme cobake He Tak fnerko BbiNonHUTb. Ho MNykku npeB3oLuen Bce Haln OXUAAHNA.
Mocne ob6blvHOM npoueaypbl (JypoB cocpedoTOYEHHO CMOTPUT B rnasa cobake B
TeYeHne HeCKONbKMX cekyHa) MuKkM cnpbirHyn co CBOero ctyna, nogbexan K cTyny,
CTOSIBLUEMY Yy CTEHbI, 3aTEM C Takoh ke ObICTPOTOM BCKOYMI Ha KPYrMbiA CTOMUK W,
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NoaHABLWUMCL Ha 3afHue nanbl, JocTan npaBov nepefHerh KOHEYHOCTbK MOPTPeT u
cTan uapanaTb ero Korramu.

Ecnun npuHATL BO BHUMaHWe, 4To oba nocrnegHue onbiThl Obinn  OCyLLECTBEHDI
no 3afaHuio, U3BECTHOMY TOMbKO MHe u [lypoBy, M 4To 4 Obin BCe Bpems psaoMm C
[ypoBbIM N HEOTCTYMHO crnegun Kak 3a HUM, Tak U 3a cobakon, To Henb3s Obino
bonee comHeBaTbCs B CNOCOBHOCTU cobakM npoaenbiBaTb Kakve YrogHO CrOXHbIe
aencrTeus.

UToObl MMETb MNOSHYK YBEPEHHOCTb B 3TOM, S pewun cam  npogenatb
aHanorn4yHblA OMbIT, HE TrOBOPS HUKOMY O TOM, YTO A 3agymar. 3ajaHue Xxe Moe
COCTOSIN0 B TOM, 4TOObI cobaka BCKOYMMA Ha CTOSIBLUMA HenoJaneky Kpyribliid CTyn U
octanacb Ha HeM cugeTb. CocpedoToumBLUMCL Ha dOpMe Kpyrioro cTyna, £
HeKoTopoe Bpemsi CMOTpto cobake B rrasa, nocrne 4Yyero oHa ctpemrnaB 6pocaeTcs
OTMeHa W HauuHaeT beraTtb BOKpyr obegeHHoro ctona. OnbIT He ygancs U 9 NOHAN
noyemMy: 1 COCPeoTOUNNCA WUCKIIYUTENBHO Ha bopme Kpyrnoro cTyna, ynycTus 13
BMAOyY, YTO MOe CoCpeaoTodeHNEe OOMKHO HAauYnMHATLCA OBMXKEHUEM CoDaku K Kpyriomy
CTyny v 3aTeM BCKakuBaHveM Ha Hero. BBumay aToro s, pewmn noBTOPUTb OMbIT, HE
roBOps HUKOMY O CBOeK oLnbKe 1 nonpasme Nvb cebs B Bbllleyka3aHHOM CMbICHE.
£ cHoBa ycaxuBato cobaky Ha cTyn, obxsaTbiBald €€ MOpAo4YKy obenmmn nagoHsaMu,
Ha4yMHalo QymaTb O TOM, YTO OHa JOfKHaA noadexaTb K KpYriomy CTyny M, BCKOYMB Ha
Hero, cecTb. 3aTem oTnyckat cobaky W He ycnearl OrfgHYTbCS, Kak OHa YXe cuaut
Ha kpyrnom ctyne. [lukkn pasragan mon "npukas" 6e3 manenwero 3aTpyaHeHus... K
npuBeAeHHbIM ONbiTaM A He Aenar 0CobeHHbIX NoscHeHnn. Camu no cebe 3TN onbIThl
HaCTOMbKO MOpasnUTenbHbl, YTO 3acnyXnBatoT BHUMaHNSA 6E€30THOCUTENBHO K TEM Un
WHBIM KOMMEHTapUsaM... YCNOBUSA, B KOTOPbIX MPOBOAUIIUCE OMbITbl, UCKNIOYAOT BCAKOE
aonyweHme O  TOM, 4YTO XMBOTHOE MpPU BHYLLEHWW  MOMb3yeTcs  Kaknmu-rnmbo
He3amMe4yeHHbIMM CaMVM JKCMEPUMEHTATOPOM 3HakaMu. YTo xe kacaeTcsl nocnegHux
ABYX OMNbITOB, TO OHM HE TOJNIbKO paccenBaloT BCAKME COMHEHUSI Ha 3TOT CYET, HO AatoT
OCHOBaHwue Ans SONyLEeHUs BO3MOXHOCTU nepeaadn MbICIIEHHOIO BO3AENCTBUS OAHOro
WHOMBMAAQ Ha OPYroro C MNOMOLLbK Kakoro-To BuAa Jy4MCTOW 3Hepruu... ECTb
OCHOBaHwue nonaratb, 4TO W 30eCb Mbl WUMeeM [Jeno € NposBreHVEM
3NEeKTPOMarHNTHON 3Heprumn, bonee Bcero BeposiTHO, € nydamu Nepua”.

lMepengem K ONUCaAHUIO OMNbITOB HaA NOAbMU, MNPOU3BEAEHHbIX  BpayoMm-
HeBponaTosiorom T. B. lNypwrenHoMm. B cBoem goknage Ha temy "O BoCnpusitum Bcex
BMOOB OLLYLLEHNWA HaA paccTtosHuM", npoyMTaHHOM Ha 3acegaHum OOuwecTsBa
ncmxmaTpos 1 HeBponatonoros B Mockee B anpene 1926 r., T. B. N'ypwTenH coobwmn,
yto B 1925 r. m nepepasanuce nepuenmenTke b. . Hukonbckon, HaxoguBeLLENCA Ha
cT. ®paszeBo [3epKMHCKOM XK. A. (Ha paccTosaHun 55 kM oT MOCKBbI), reomeTpudeckme
durypbl, ¢ NopasuTenbHOM TOYHOCTbLIO BOCMPOM3BEAEHHblIE el Ha Gymare. Hapgo
ckasatb, 4TO MeToguka wuccnegosavu T. B. lNypwrtenHa nonyyduna opobpeHue
akagemuka B. C. KynebakumHa, KOTOpbin B OT3biBE MO 3TOMY MOBOAY OTMETUI
"rpoMagHenLlee Hay4yHOEe M NpaKTUYecKoe 3HaYeHe aKCnepuMeHToB A-pa NypwtenHa".

BoT HekoTOpble 0COBEHHOCTM METOOUKN M pe3yrnbTaTbl 3anpOTOKONMPOBAHHbLIX
onbiToB T. B. lNypwiTenHa, 3anmMcTBOBaHHble U3 €ro HemsgaHHoW MoHorpadum [28]. B
onbiTax, Npon3segeHHbIX UM B 1936 r. COBMECTHO C OBYMS Hay4YHbIMU COTPYOHUKaMM
A. T. Boponascknm (MMeHyeMblM B npoTokonax cotpygHukom Ne 1) un J. A
Booonasckum (cotpyaHukom Ne 2), Obina wucnonb3oBaHa 3KpaHWpylowlasi kamepa.
NHaykTopom B onbiTax 6bi1 T. B. NypwTenH, a nepuenunentkon E. [. Hukonbckas.
KoHcynbTupoBan no Bornpocam paguocesasn mixeHep M. [.  Mapk. lNporpamma
nepefayn MbICAIEHHON MHOPMaLUUKN B 3TUX OMNbITax COCTosNIa 06bIYHO N3 HEBONbLLIOIro
yucna oTaenbHbIX 3adaHui (MU Kak UX elle HasbiBalT, MbICIIEHHbIX MPUKa30B),
rmaBHbIM 0Bpa3oM onpefesieHHbIX OBWXKEHUA U OENCTBUA  PyKOW, Horon. OTMmeTum,
O[HaKO, YTO B Cepuu ONbITOB, Harnpumep 7 saHBapsa 1936 r. ycnewHo ocyllecTBrieHa
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nepefaya MbICNIEHHOIO 3aaHus Ha CNOBECHYIO peYb, T. €. 3aaHus, 3aTparnBatoLLero
BTOPYIO CUrHamnbHYK cUCTEMy yeroBeka. bbin nepefaH MbICNEHHbIV NPUKa3 ckasaTb:
"MHe npuaTHO 3gecb cnaeTh". B NpoToKone 3anucaH CNoBeCHbIM OTBET NepLEnUEHTKN:
"MHe npuaTHO cuaeTb".

Mopsaok crnefoBaHUsA MbICIEHHBIX NPUKA30B Apyr 3a Apyrom 3abrnaroBpeMeHHO
paspabaTtbiBancst UHAYKTOPOM COBMECTHO C COTpyAHMKOM Ne 1. To4yHO 3anucbiBanoch
BpEMS 4Yac M MWHyTa),, Korga WHAYKTOp [OOSKeH nepefaBaTb Kaxabin "npukas”.
'‘OKpaHupylolas kKamepa, rge pasmellanacb nepuenuMeHTka B COMNPOBOXAEHUU
(3anucbiBatoLLero ee AenCTBUS-0TBETLI) COTPyAHMKA Ne 2, cTosina B OAHOW KOMHaTe, a
WHOYKTOP BMecTe ¢ coTpyaHukom Ne 1 nomeruanca B gpyron komHaTte. Yacbhl B pykax
cotpyaHukoB Ne 1 1 Ne 2 6binn 3apaHee ceepeHbl. CoTpyaHuk Ne 2 umen y cebs Tonbko
MNCTOK C 3anncbld XPOHOMOMMM NPEeacTOAWMUX MbICAEHHbIX nepefady  6e3  ux
cogepxaHusi. OH Xe No CBOEMY YCMOTPEHMIO OTKpbIBan WAM 3akpbiBan OBepb
Kamepbl K MOMEHTY, 3anMcaHHOMYy B XpoHonorun. HAyKTop BO BpeMsa nepefayv
oYepeaHoro 3agaHus He JoMmKeH Obin 3HaTb, OTKPbITA UK 3aKpbiTa ABEPb KaMepbl.

B Tpex cepusax onbiToB 6bI10 nepegaHo 15 "npukasos”, B Tom uncne 9 npwu
OTKpbITOM ABepu Kamepbl M 6 npu 3akpbiTon. Okasanocb, Kaxabll OMbIT  Npu
OTKPbITOW ABEPU COMPOBOXAANCs TOYHbIM WMCMOSIHEHMEM "npukasa", Torga Kak npwu
3aKpbITOM ABEPU NEpLENNEHTKA HE UCMOMNHUNA HU OOHOro "npukasa”, T. €., NO0 MHEHWUIO
9KCMNEPMMEHTATOPOB, OCYLLLECTBASANOCh 3KpaHMpYytoLLee AeNCTBUE KaMepbl.

B 1940 r. 6611 obHapogoBaHbl BECbMa BaXHble UM UHTEpPEeCHble pes3ynbTaTbl
aKcnepuMeHTanbHbiX pabot npod. C. A. TypnbirmHa [64], m3yyaBwero (C NOMOLLbLHO
9KpaHMpYOLWEN KaMepbl) XapakTep 9MNeKTPOMarHUTHbIX pagvauui,  M3ny4yaembix
LEeHTpanbHOW HEpPBHOW CUCTEMOM YesioBEKa Mpu OMblTaX MbICIIEHHOMO BHYLUEHUS U
rmnHo3a. PaboTtbl Benucb B pykoBoammoun akagemukom J1. . JlazapeBbiMm nabopatopumn
onodmsnkmn Akagemun Hayk CCCP. Bonee nogpo6Hoe coobuieHne o6 3Tux paboTtax
[65] cogepxuT meToaAMKY UccrnegoBaHUin U onucaHue NpuMeHeHHoro obopyaoBaHnS.

B kOMHaTe, M30nMpPOBaHHOM OT BHELLUHMX CBETOBbIX, 3BYKOBbIX W TEensoBbIX
BO3JENCTBMI, NomMelyanacb kamepa, B OAHOW CTEHKE KOTOpPOW Ha YpOBHe rnas
cMasWero Ha CcTyne u4enoseka ObIIO npogenaHo OTBEPCTME C  FOPU3OHTasbHO
NpUCOeaUHEHHBIM K HEMY (CHapyxun) meTannunyeckum Tybycom. OTBepcTne TybGyca
MOrNo 6bITb MErko M HECHbIWHO AN YerioBeKka MNepekpbiTo MeTannmMyeckon (unu
WHOro Matepuana) auvadparmon. BHyTpu Kamepbl Ha cCTyne nuuom K TyGycy
nomeLancs rmnHOTU3ep-nHAYKTop. B KayecTBe TakoBOro nonepemMeHHo BbicTynanu H.
A. OpHanbgo u A..N. Benoycos. KoHcynbTaHTaMmu BbINn JOKTOP XMMUYECKUX Hayk B. .
AnveBa n mnHxeHep B. . MaHoB. lMogonbiTHble nepuenneHTbl NOAW pacnonaranmncb
BHE Kamepbl.

OcHoBbIBasicb Ha 06Len3BeCTHOM hakTe NOTOBbIAENEHNS NPU BO3OENCTBUN Ha
yenoBseka ynbTpakopoTkumu BonHamu, C. A. TypnbIrH pewwun Mcnonb3oBatb 3TO
SIBNleHNe B KayeCTBE KOHTPOSbHOrO Ans YCTAHOBMEHWUS BPEeMEHM Havana M KoHua
nepuoga BO3OEUCTBUSA MHOYKTOpA Ha nepuenueHta. [na 3Ttoro ycnewHo Obina
NpUMEHeHa OCTPOYMHO YCTpOeHHas kancyna. 3abnaroBpemMeHHO [0 Hayana OnbiToB
TMNHOTM3EP-NHAYKTOP TpeHupoBancs B paboTte €  MMMNHOTMKOM-NEPLENNEHTOM  Ha
BOCNUTaHME Yy nocnegHero (NyTeM MbICNIEHHONO BHYLLIEHUSA) 0COB0ro  yCroBHOro
pedriekca: nageHve u3 cugadero nonoXeHus Hae3HWYb. BcnegcrtBue atoro  y
nepuenueHta BblpabaTtbiBanocb 0GecnpekocrnoBHOE W ObLICTPOE  UCMOSHEHME
MbICNIEHHOro "npukasa" rmnHoTu3epa nagatb HaB3HWYb.

OnbiTamn obHapyXeHo, YTO MNpU OTKPLITOM OTBEPCTMM TybGyca WCMOMHEHNE
"npukasa" nagaTb NpoOMCXOAUNO BcCerga, koraa nepuenueHT Haxoauncd Ha npsiMon
NVHWW, COCTaBMSBLUEN NPOLOMMKEHNE rEOMETPMUYECKON OCU TOPU3OHTanbHOro Tybyca.
3akpbiBaHMe oTBepcTUst Tybyca nMCTKOM Bymarnm He Hapywano atoro adpdekta. Ho
BBEAEHME MeTannuyeckon auadpparmbl nonepek Tybyca npekpawano nonyvyeHve
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Takoro adppekta. Ha nyt npsimoro niydya mexagy MHOYKTOPOM U nepLenveHToM Kak Obl
yCTaHaBnMBanoCb Heogonumoe pAns nyya npenaTtcteue. BoeisBunace n gpyras
ocobeHHocTb. Okasanacb 4TO flyd 3TOT MOr OblTb UCKYCCTBEHHO OTpPa)KeH B CTOPOHY
ecnn Ha ero nyTu y Bbixoda un3 Tybyca cTaBuicsa nog HEKOTOPbLIM YriioM K ocu Tybyca
OoTpaxalLmnm 3KpaH "3epkano” B BUAE NMACTUHKN U3 KpacHOW Meawn; antoMUHUS UK
36oHuTa. OTpaxeHne nyya Obino obHapyXeHo cnegyowmnm obpasom.

[Mpegnonaras, 4To B J@aHHOM crnyyae AeNCTBYET .3aKOH ONTUYECKOrO OTPaXKeHUs U
YTO Yron nageHus nyya m3 Tybyca Ha 3epkano OyaeT paBeH yrny oTpaxeHus, C. A.
TypnbIfH OPUCTYNWN K OMpedernieHuo Toyek, rae  nNpouaeT  OTPaXKEHHbIA nyu.
Okasanocb, YTO MOMELLEHHbIN Ha NYyTU OTPAXKEHHOrO fyvya nepuenueHT Obln Taknm xe
XOpOoLNM "npMeMHUKOM" fniyda, Kak ecnm 6bl 3To ObIn Npamon nyd. M3 paga anarpamm,
MONYyYEeHHbIX NPU UCCREeLOBaHUAX C NOMOLWb0 ANPEPaKUNMOHHBIX pelleTok9, 6binu
onpegeneHbl AnuvHbl BonH. OHWM okasanucb nexawumu B guanasoHe 1,8-2,1 mwm.
OcHoBbIBassCb Ha pesynbratax 3Tux akcnepumeHtoB, C. A. TypnbirMH npuwen K
BaXkHeNLeMy BbIBOAY: YMCTO OMTMYECKas KapTuHa [OeNCTBUS 3KPaHOB OTpaKeHus
3TOro areHta (Bosgencrteuda Ha nepuenveHta.b. K.) oT 3epkan un guddpakumoHHbIE
SIBMEHUS1 3aCTaBfAlOT AymMaTtb, YTO 3TUM areHToM  SBMSIETCS 3feKTpOMarHUTHoe
n3ny4yeHne, ogHa M3 BOMH KOTOPOro nexut B obnactn 1,8-2,1 mm. OTn BbIBOALI ObINK
pornoxeHol npod. C. A. TypnbirnHeiM B 1939 1. Ha 3acegaHum MockoBckoro obuiectsa
ucneiTatenen npupodpl. [Joknaa Bbi3Ban BeCcbMa OOMNbLUOM MHTEPEC U OXMBIEHHYHO
ANCKYyCCUo, B pesyrnbTaTte KOTOpon GOMbLUMHCTBO BbICTYNaBLIMX yveHbiX (akag. I1. Jl.
INNazapes, npod. B. K. Apkagbes, npod. [1. I. NMaBnoB 1 Op.) nogaepxanu TOYKY
3peHnst goknagyumka o0  3neKTpOMarHWTHOM MNpuMpoAde WCCHedOBaHHOMo SIBNEHUS.
Mpu3HaBass GOMbLIYD HaAyyHYKD LEHHOCTb  3Tux onbitoB, akag. [1. J1. Jlazapes
pekomMeHaoBan AOKMaguYuKy pasBuBaTb CBOM  MCCReOOBaHUS, UCMOMb3ys B MOSTHOM
obbemMe TOMb XOPOLWO MoKa3aBwee cebss obopygoBaHMe, B TOM YUCME, KOHEYHO,
3KpaHUPYHIOLLLYIO KaMepy.

Mbl Bugum, 4to C. A. TypnbirH uccrnegoBan curHanbl, OTBevYarwlmne OAHOMY
BMAOY BHYLIEHHbIX UMMNYNbCOB (MageHulo Tena nepuenueHTa, T. €. ABUraTefnlbHoOMy
nmnynbcy). PasBuMBas 9T McCrnegoBaHUs NOMUUMKM Nepefadn UMMynbCoB, 3pEHUS
cnyxa, OBOHAHMA M T. 4., Mbl Mornu ©Obl onpegenuTb TakKke WX napameTpbl
9NEKTPOMarHUTHbIX BOJSTH, @ 3aTeM MNPUCTYNUTb K UCKYCCTBEHHOMY BOCMPOM3BEOEHUIO
"curHanos" n aTmx owyweHun. MNpu BCceM 3TOM nogyepkHem, 4to B onbitax C. A.
TypnbirnHa "nyy 3peHnsa” nHaykropa npossun cedbst pmusanyeckn Kak yskui nydok npsimMo
HanpaBfiEHHbIX AMEKTPOMArHUTHLIX U3NYyYEeHUN U3 rnas vYenosBeka.

PagnocBasb y HaceKOMbIX

Hapsgy c¢ onbiTamu, NpoBOAUMBIMM He MNOCpPeAcTBeHHO B niabopatopuu,
COTPyAHMKM 300Mcuxonorudeckon nabopatopuss B. Jl. [ypoBa cuctemaTniecku
cobupanu martepuansl, CBUOETENbCTBYOWME O HaANM4MM dNeMeHTOB BGUopaamnocBaan
Takke Yy pasfnyHbIX XXMBOTHbIX, NTUL U HACEKOMbIX. Hanpumep, aHrmMMCKMin yyYeHbIn
J. Xapnb (JloHgooH), Habnwogas 3a noBedeHMEM HeKoTopbix 6abodek, obpaTtun
BHMMaHWe, YTO caMKa MO MOXET npu3sbiBaTb K cebe camua nHorga ¢ paccTtosiHus B
HEecCKonbko KuromeTpoB. BHayane BbiCKasbiBarioCcb NpeanosiokeHne, 4YTo 370
npoucxogut B pe3ynbTaTe BO30OYXOEHWS CaMKOW B MNPOCTPaAHCTBE  OCOObIX
akycTnyeckux konebaHun, kotopble "crbiwnT" camey,. OgHaKo 3Ty rMnoTesy NpuLLNOCh
OTBEPrHYTb YK€ MOTOMY, YTO HabnaeHns BENUCb B LEeHTpe LWYMHOro ropoga, oTkyaa
6abouyka Bpsa v morna 6bl 3Bykamu npuasaTh kK cebe camua 3 ganekmx 6050TUCTbIX
okpecTtHocTen. lMoatomy Jl. Xapnb Hawen ©Gonee npaBaonogobHbIM OOBACHUTL
Habnogaembln  akT CrnoCOOHOCTbID HACEKOMbIX CBOUMM  LiynansuamMu-ycukamu
nsnyyatb W ynaBnuBaTb 3NEKTPOMArHUTHble  BOMHbl.  [lpogormkeHne  OnbITOB
oboraTnno y4eHoro HoBbIMU hakTaMmn, YKPENsoLWNMM ero B BEPHOCTU CAENAHHOIo UM
BbiBoga. [lo ytBepxaoeHunto JI. Xapnsa, emy £akobGbl yganocb C  MOMOLLbHO
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paguonpuemMHuka "noacnywaTb” TOHbl, XapakTepHble AN 3NEKTPOMarHUTHbIX BOJH,
n3nyyaembix camkon. Bmecte ¢ TeM OH gokasan, 4YTo camel MONK, Mo-BUANMOMY,
BOCMPUHSIB 3TW BOJIHbI, MOAHMMATICS B NET, HAaNpaBmssiCb K CaMke.

CoseTtckun aHTomonor U. A. ®abpu, nayyaBwnin B TEYEHNE LWIECTM feT 3TOo
SIBfieHMe Yy 0QHOro 13 BUAOB HOYHbIX Baboyek, npogenan cnegyowmn onbiT. JleTom, ¢
HacTynneHnemMm Bedepa, Ha 6GankoH yeOWHEHHOW NEeCHOM Aayn OH  BbIHOCWUI CaMKy
6aboukn (B npoBonovHom cagke). He npoxogmno n 30 MUHYT, Kak K HeW OTOBCHOAY
HauyMHanu cnetatbcs camubl. 3a Tpu Bedepa ux O6bINO novmaHo 64  ask3emnnspa.
CpenaB npenBapuTenbHO NOMETKM KpackaMm Ha CMMHKaxX CcaMuoB, WX yHocunu (B
Kopobkax) 3a 6-8 kM OT gaumn n Tam Bbinyckanu Ha Bont. OpgHako yepesd 40-45 MUHYT
nx cHoBa 64 obHapyxuBanu okorio camku. OnbiTbl NOBTOPSANUCHL HEOAHOKPATHO, HO
pesynbTar Obin OAWH.

lMopo3peBas, YTO OpraHOM CBSA3W Y HACEKOMbIX SIBMISIIOTCA UX YCUKW, Y4YEeHbIN
obpe3an HecKosnbkMM caMuaM UX eCTECTBEHHbIE "aHTEHHbI" 1 ybeauncs, 4to 6e3 HuxX
OHW HE CMOrnM BOCMPUHMMATbL NpU3biBa CaMKkM U Bonblle He NpuneTany K HeWn.

B HacTosLee BpemMs MHOrMe COBETCKME, a Takke 3apybexXHble y4YeHble CKIMOHHbI
NPUHUMaTb 3TO OOBSCHEHME, Kak camoe BeposiTHoe. 3a rpaHuuen nosyyuna
pacnpocTpaHeHne rmnoTesa 0 TOM, YTO ANUTeNuanbHble HEPBHbIE BOMOCKU (BOJSTOKHA)
opraHa OOOHSAHWSA UrpalT pPOSflb MUKPOAHTEHH, MNPEANOSIOKUTENBHO  YKa3blBAeTCA
ANMHa n3nyyaemblx MM BonH (0T 8 0o 14 MMKpOH). OTa rmnoTe3a coBnagaeT C TOYKOM
3peHunsi COBETCKMX yyeHbix. [MpaBga, npu Gonee nogpobHOM paccMoTpeHuu Bonpoca
nosiBnsieTcs HeobxooMMOCTb elle B OOHOM  JOMNyLWEHWW, a MMEHHO: B pelentope
OBOHATENbHbIX OLLYLLIEHWIA YeroBeKa, KPOME HEPBHbIX BOJSIOCKOB, WUrpalwoLlimMx posib
MUKPOAHTEHHbI U3My4YatoLwero annapaTa, MMeTCA BONIOCKM MUKPOAHTEHHbI annaparta
"GuopaguonpmuemMHuka” 3anaxoBbix GMopagMaLMOHHbIX BOSH.

Kacascb atoro Bonpoca, npod. K. ®ponos [73] nuweT: "Tenepb kak 6yarto
yaaeTcs He TONMbKO BbIIBUTb OU3NYECKYO NMpupoay 3amnaxoB, HO W NpubnM3vMTenbHO
yKkazaTb MX MeCTO B WH(MpakpacHoM W  ynbTpaduMoneTtoBOM  YacTu  LIKanbl
AneKTpoMarHUTHbIX konebaHun". MNogyepkmBas usmMyeckyto npupody 3anaxoB (B
OTNIMYMe OT XMMUYECKOI), aBTOP NPMBOAMT B A0Ka3aTENbCTBO Creayowmn onbiT. Ecnm
nocyay C MefoM pacnosioknTb B repMETUYECKU 3aKPbITOM SLLUMKE, B OOHOW CTEHKEe
KOTOPOro BCTaBIEHO OKOHLE CO CBETOBbIM (OUNbTPOM, NPOMYCKAOLWNM Hapy>Ky TONbKO
WH(ppakpacHble nydn, TO MNYenbl BCE XXE& HauvyHyT cnetatbCcss K  3TOMY SLMUKY W
cobupatbca Ha hunbTpe, kak ecnu Bbl ctoga nx npusnekan 3anax mega. Ha camom xe
Aene repmMeTuMdeckn 3akpbiTbii AWMK He npornyckaeT MeAOBOro 3anaxa Hapyxy.
CnepoBaTenbHO, CBOMCTBa 3anaxa MMeT He Xumumyeckoe, a uamyeckoe, T. €.
3NEeKTpoOMarHUTHoe, npoucxoxgeHne. Ho ecnn aTo Tak, TO NPUXOAUTCHA NPU3HATbL U
Apyroe: B HEPBHOW CUCTEME N4enbl ecyb opraH "GuopagnmonpueMHuK" 3anaxoBbiX
GropagmaumotoHbIX BONH. MMKpOaHTEHHON 3TOro annaparta Takke ABMASTCS YCUKN Ha
rofloBe HacekoMoro.

B 1928 r. B NanectuHe 6binn onybniMkoBaHbl pe3ynbTaThl KCNepnMeHToB a-pa P.
Peytnepa [78], 3agaBlieroca uUeSfibl0 U3Y4YNTb WU3MEHEHUSI B aBTOMaTUYECKUX
OBWXKEHUSIX  XKMBOFO, HO  W30NIMPOBAHHOIO OpraHa HacekoMoro (Ky3Heuduka),
npovcxogswne nog BO3OENCTBUEM HEPBHOW CUCTEMbI Mpubnumkalwerocsas K Hemy
yenoBeka. OcobGeHHO NokasaTesNibHbIMU OKa3anucb U3MEHEHUS OBWKEHUA KULLIEYHWUKa
N ANYHUKA CaMKWN Ky3He4uKa.

MpenapaT ons onbiTa U3roToBNST Tak. C NOMOLLBID TOHKUX HOXHUL, ObICTPO
OTpe3atloT rofloBy M KOHEYHOCTW, AenalT MOonepeydHbl paspe3 XUTUHOBOro Criosi C
OpPHOLIHOM CTOPOHbI NOA, rPYAHLIM LLMTKOM, OTAENSOT OPHOLIHYI0 HEPBHYO LIEMNOYKY OT
rpygHoro raHrnus. CTeHKy OploWHOro LwuTka paspesaloT BAONMb OO0 KOHLa Kopryca
HacekoMoro, oTrmbaloT ee C KaXaow CTOPOHbI, npukanbiBas GynaBkamu K NpobKoBOwn
ocHoBe. BHyTpeHHMe opraHbl 6ptolika OTAENAT OT TOMOBHbIX FAHMWEB W yOansiorT,
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HO TakK, YTOObl HA MecTe HEeTPOHYTbIMW OCTanuUCb Tak HasbliBaemble Manbnurnesbl
Tenbua, ASUYHMKM U BECb KMLIEYHUK. [TOBEPXHOCTb Cpe3a Ha MecCTe ronoBbl CMa3sblBalOT
konnoaunymom. [MHUETOM uM3BMEKalT U3 npenapata Takke OPHOLHY HEPBHYHO
Lenoyky, oTpesasi HOXXH/ULAMN COEOUHUTENbHBIN Yy4acTOK Ha ee KoHue. [onyyYeHHbIn
npenapaT (OpHOLWHYO NOMOCTb) pacnonaraloT CMNUHKOW BHU3 FOPU3OHTaNbHO Ha gHe
CTEKNAHHON Yawwn [leTpy W nNpyM NOMOWM NUNETKM 3anofHAKT ee A0 Kpaes
CBEXENPUroTOBNEHHLIM (PU3NONOrMYecknmM pacTtBOpoM. CKBO3b KPbILLKY Yaluv BUOHO,
Kak BHYTPEHHOCTW npenaparta HaduHalT ABuratbCs. [MOABMXHBIMM OHM NPOLOIKaT
ObITb B TeveHne 10 4yacos.

Mocne npurotoBneHus npenapata nwoan ocTaBnsawT fabopaTtopuio. Yepes
nosiyaca BO3BpaLLaeTCcs OAMH f1Lb SKCNEPUMEHTATOP U, NPUONN3NBLUNCHL K Npenaparty
Ha 0,2 M, npou3BoaMT HaAbGMAEHUA Ha4 HUM C NOMOLLLI OMHOKYnNspHOW nynbl. B
nepBble MOMEHTbI 3aMEeTHbI MeANEHHbIE PUTMUYECKME COKPALLLEHUST KULLEYHUKA, eLle
bonee mMenneHHble OABMXKEHUS ANYHUKA M HECKONbKO 6onee MHTEHCUMBHbIE OBWXKEHUS
Manbnuruesblx Teneu. OgHako, B Te4eHME yKe Nocneayrwmx ABYX-TPeX MWUHYT 3Tu
ABWXEHUs1 3aMeTHO ycunuearoTcd. K KOHLY 4eTBEpTOM MWUHYTbl BCE BHYTPEHHOCTU
NPUXOAAT B OXMUBMNEHHOE ABWXKEHMWE. YCuneHne OBMXEHUA NPOLOSMKaeTCa BCe BpeMms,
noka aKcrnepuvMeHTaTop Haxoautcs BOGNM3M OT npenapata. [locne NOBTOPHOro yxopa
ero n3 nabopartopum NPOUCXOAUT 3aMeffieHne ABWKEHUW OO0 UCXOOHOM CTagum YTo
OTMEYeHO HabnaeHeM nNpu BTOPUYHOM MpUXode 3dKCrnepuMeHTaTopa Yyepes BOoCeEMb
MUHYT ero otcyTtcteus. posepeHHble B 80 cnyyasax HabnwogeHus nokasanu, 4To
NOBTOPHOE YCKOPEHNE OBWXEHUN JOCTUraeT NpexHen KapTuHbl Yepes 15 MUHYT HOBOro
npebbiBaHUA Yenoseka y npenapara. MpnbnuxeHne Kk npenapaTy B 3TO BpeMsi BTOPOro
yenoseka eule bGonee ycunueaeT OBWMXEHUA B npenaparte. B gpyron cepunm mn3 80
ONbITOB OTMEYEHO MOLLHOE YyCcunue ABWKEHUW BHYTPEHHOCTEW B npenaparte, Korga
NPUBNU3NBLLMNCS K HEMY 9KCMEepPUMEHTATOp YCWUIIEHHO CcoKpawan v paccnabnsan
MYCKYyfbl CBOMX HOr  WUNAX  PYK,  XeBaTefbHble MbIWUbl YencTen Wnu xe
dopcrMpoBaHHO BAbIXan W BblAblXan BO34yX U3 Nerkmx.

B pesynbTate nccnegosatens NpuLLEn K BbIBOAY, YTO XXMBOW OpraHn3Mm 4YesioBeka
OoKasblBaeT BO3AENCTBME Ha PACCTOSHUWM Ha KNETKU XXMBOrO M30SIMPOBAHHOIO opraHa
HaceKkoOMbIX M YTO Takmm o0BpasoM KMeTKM opraHa SABNSAKTCA MHAMKATopamu 3TOro
BO3OeNCcTBMA. He BbIACHEHHbIM OCTanca NULWb BOMNPOC, Bbl3blBaeTCcs N 3dpeKT
BO30ENCTBMS MbILLEYHbIMM COKpaLleHUs MU NpubnmMsMBLLEroCa 4YerioBeka WM ero
HEPBHO-NCUXMYECKON AEATENBbHOCTLIO. JKCMEPUMEHTATOP CKIIOHAETCA K MHEHMIO, YTO
a(heKT 3aBUCUT OT TOro M Apyroro aktopa, B TOM YUCAe OT BOSMEBbLIX UMMYNbCOB B
MO3ry YyernoBeka, CONPOBOXAAoLWMX COKpaLleHus ero myckyrnos10.

Mnaeallll

"Nny4n 3PEHUNA"

BepHemcsa elle pas kK 3amedaTenbHOW nu4HocTM Bnagumwupa JleoHmgoBuya
AdypoBa. KnoyH-TpubyH, [OpeccuMpOoBLLMK-HOBATOP, 300MCUXOmNor-mbicnntens. Ero
durypa BblpacTaeT B MOMX rfasax B obpase BblOalOLWErocs COBETCKOrO YYeHOro
CMerioro nepBOOTKPbIBATENS HOBbIX MyTEN 4YenoBe4yecKoro nosHaHus. B cywHocTw,
BeOb 9TO OH OTKpbin B 1880 r., a B mocneaywwem 1M3y4ymn BO BCeX NoApOOHOCTAX
YAUBUTESNBbHYIO CNOCOBHOCTL XMBOTHOrO (cobakn, measeasd, nbBa v Ap.) NoOHMMaTL (Mo
Hallen Teopuu, yrnaBnueaTb, BOCNPMHMMATL) MbICNIEHHbIE NPUKa3bl YenoBeka 6e3 cros
N UHBIX BUAUMbBIX UK CABILMMbIX CUrHAaOoB.

CerogHsa, nomnb3ysacb HOBbIMW TepMuMHaMun OMOMNOrMYeckon paguocBa3n, Mbl
MOXeM cKa3aTb, Y4TO 3Ta yaAuBUTENbHAsS CMOCOBHOCTb XXMBOTHOIO €CTb HE 4YTO MHOE,
Kak domaumonornyeckaa "cnocobHocTb" .ObiTb WHOMKATOPOM OGUOSNEKTPOMAarHUTHbIX
BOJIH, M3MNyYyaloLMXCa M3 MO3ra 4esioBeka Mpu akTe MbIWAEHNa: MO3r  XXMBOTHOIO
ynaBnuBaeT, NpUHUMaET Ternenatemy, nepegaBaeMytd MO3rOM 4erioBeka Npu akte



39

MbiwrieHnst. CoobpasHo xapakTepy NPUHATON TenenaTteMbl Yy >XUMBOTHOIMO U3MEHSIeTCS
nosegeHne. JTO gaeT OCHOBaHWE yTBepXaaTb, YTO AaHHOe oTKpbiTue B. J1. [ypoBa
MMeeT HeoUeHMMOe HayyHoe 3HayeHue ans éuonoruu, ana Teopum BGuonornvyeckowm
paanoCBA3N B XXMBOW NpUpPoaE.

Hac npuBogsat B Boctopr paboTsl K. 3. LIMONKOBCKOro nepBOOTKpbIBaTENA NYyTEN B
kocmoc, . B. MwuuypnHa nepBoOTKpbIBaTENs MNyTeNn pacno3HaBaHUA BHYTPEHHUX
0CoBeHHOCTEN XU3HU N "NoBedeHus" pacTeHui, CnocoboB YrpaBreHNsa N XU3HbIO Y
"noeegeHnem". BoT Takum Xe MNMOHEPOM B pacrno3HaBaHMM OCHOB MOBeLEHUSA
XMBOTHbIX 1 O6bin B. J1. dypos. Co3gaHHbIM MM MeToL, 3MOUMOHANbHOW OPeCCUpPOBKM
3TO pblyar ynpasneHusi NOBEAEHNEM XXMBOTHOIO B pykax YerioBeka.

MpymeyaTenbHO, YTO M B MEPBbIX CBOMX Cly4YaWHbIX HabMnwOeHUsIX, U B
nocriegylowen MHOFONeTHeM 3KCnepuMeHTanbHon paboTe, wu3yyas noBedeHme
NogONbITHOrO XWMBOTHOTO MpWM MNepefade MbICeHHOro BHyweHus, B. J1. [ypos
peluatoliee 3Ha4YeHne npuaasan cune YernoBevyecKkoro B3opa,. HanpasfeHHOro B rnasa
XWBOTHOMO Unn "Kyda-To rnydxe rnas -B MO3r XXMBOTHOro". He pa3 ucnbitan OH cuny
cBoOero B3rnsga u yéexxgancs B "ctpaHHOM" BO34ENCTBUN 3TOW CUMbl HA XUBOTHOE.

[MpBegemM OAWH M3 MHOIMOYMUCHEHHbBIX NPUMEPOB, onucaHHblx B. J1. [dypoBbiM
[33]. 310 cnyunnoce B MockBe 21 cbespansa 1914 r. NokasbiBag CBOW 3BepuHeLl,
KOMMCCUMK, COCTOSIBLUEN M3 HECKOSIbKMX YYEeHbIX U .MpeactaBuTenen npeccol, cpeam
KOTOpbIX ObIN M3BECTHLIN B Te BpeMeHa mnsgatenb raset A. A. CysopwuH, B. J1. [lypos
nogoulen BMecte ¢ HUMM K DOMbLUOKM KfeTke, B KOTOPOW MOMeLanncb NpuBe3eHHble
n3 Adpukn nes lNpuHY 1 neBuua lNpuHuecca. Yxe Tpu roga 3TU XULWHUKW MUPHO
xunun gpyr ¢ gpyrom y B. J1. lyposa. Mo HacTonymBon npockbe YneHoB KoMuccuu, B
ocobeHHocTn A. A. CyBopuHa, 0 TOM, 4TOObI fbBY ObINIO BHYLLEHO HANACTb Ha NbBULY
(koTopas B 3TO BpeMS CMOKOMHO fexana B gansHem yrny knetku), B. J1. lypon, rnsas B
rnasa CcTosilLero neped, HUM §bBa, NPOU3BEN COOTBETCTBYKOLLEE MbICIEHHOE
BHyweHne. B cBoem BooObGpaxeHMM OH SApKO npeacTtasusni cebe kapTuHy, 6yato
nbBUUA nogkpagbiBaeTcss K  BOOOpaxkaeMOMy KycKy Msica, AkoObl nexawiemy vy
nepegHMx nan nNbBa, W e€e MNOKPbITad >KeNnToOW LepCTbio fnana C BbiMyLEHHbIMU
KOrTsIMM BOT-BOT NPUKOCHETCH K MACY.

W Bopyr nes B3peBen, 6pocunca Ha NbBULY U yKycurni ee. 3Bepu MOMEHTanbHO
CNUNUCb B OAMH KaTalowumncs rpomaga MHuM knybok, kneTka waranacb M rygena ot
yaapoB ux Ten. lNpucytctBoBaBLUME B CTpaxe MOKMHYNU nomeleHne. Yiwen ¢ Humu B.
1. Oypos.

BoabyxaeHue gonro He octasnano nbea. Cnycts HekoTopoe Bpemsa B. J1. lypoBy
ponoxunu, 4to [puHY cxBaTun nanown (4Yepes peLleTKky) MNpOXOAUBLLENO MMMO
CNYXUTENS U CUMNbHO MopaHusi eMy pyky. [lypoB pelumn BEpPHYTbCA K KNeTke wu
nonbITancs yCrnokouTb JbBa.

BoT ero pacckas 0 ToMm, 4YTo npousowno npu atom. "lMpn MoeM nosiBReHun nes
xoaun 6ecnokovHO B3ad M Bneped nNo knetke, a [llpuHuUecca, Kak TOSMbKO OH
npubnmxkanca K Hen ockanueana 3yobl M pbldana. A npoboBan YyCNokouTb JfibBa
WHTOHMPOBKOWN (NnackoBo npousHocuMbiMn cnosamu. b. K.), ogHako OH kak ©Obl He
3amevan MeHst U npogosmkan 6ecnokonHo XoamTb... HO BOT OH BCe-Takm ner B yriy
kneTkn. A nogowen v nomman ero B3rngag. lNpuHy ockanun 3ybbl M OoTBEpHyrncA. A
ewe 6nuke NpUOABUHYNCSA K HEMY Y BTOPUYHO Novman ero B3rnsg. Jlee, OTKpbIB nacTb,
BCckoumn.. Kak TOnbKO ero rnasa BCTpeYanucb C MOWMM, OH KaXKAbl pa3 nogHuman
CBOM LLIEKN, NoKasbiBan 3yObl 1 dbipkan, obgasBas MeHs ropsymm AbixaHuem. BoT oH
BCe Josnblue n 3robHee cTan BcMatTpuBaTbca B MoM rnasa. Npy moem manenwem
ABWXeHMM B CTOpPOHy [lpuHL, BOPYr C pbldaHMeM 6pocancs K peweTke W uLapanan
nepegHNMn nanamu rmagkui  non  KneTkn. Tenepb CTano SCHO ANA MEHS JieB He
nepeHocun xnagHoOKPOBHO Moero Barnsga. OTAOXHYB OT HanNpshKeHUs, 9 NepeBesn CBOW
B3op Ha [lpuHueccy. lNpuHU elle TpeBOXHee 3amMeTancs M3 CTOPOHbl B CTOPOHY.
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Peskoe Moe [OBuXeHWe W npucTanbHbIM B3rngg MOMeHTanbHO 3actasun [lpuHua
OpocuTbCa K peLueTke.

CT109 Ha ogHOM MecTe, OH BbICTpo nepebupan nepegHnMM nanaMmm No Mnosy, Kak
Obl 6exan ko MHe. [nasa ero ropenu 3eneHbiM ocdhopruyeckMMm CBETOM. Tenepb OH
yXKe X He oTpbiBan oT Momx rnas. Ho BOT OH ner. acTb OTKpbITa, KOMTU BbIMYLLEHbI.

N yem panblue, TeMm OH Ben cebsa cnokonHee. NepectaB GuTb NO MOy XBOCTOM.
MpWHY, Hayan wypuTb rnasa, kak 6ol 3acbinas. BoT OoH MArko 3ackynun: "Muay musy",
006nM3Hynca 1M nonysakpbin rnasa. A npogorkar, He OTpbIBasACb, MsAeTb Ha NbBa,
MbICIIEHHO fnackato ero, nanbuamu wesesto rpusy NpuHua, Yely y Hero 3a yxom, u Bce
3TO MbICNEHHO. Ero "muay" kak 6bl 3acTpsano B ropne, rnasa Kpenko 3akpbifIMCb Ha
HECKOMbKO CeKyH[. S oTowen oT KneTku. JIeB MoK NeHnBO, CMOKOMHO NOAHASNCS C nona
W anneTuTHO NoTaHyncs".

C TOYKM 3peHnsa OCHOB BMONOrMYECKON paguoCcBs3UN ONMUCAHHBIA Crydyan umeeT
CXOACTBO CO criydaem, npousoweawmnm B 1880 r., korga toHbln Bonogsa [ypos cunon
CBOEro B3opa OCTaHOBMUI FOTOBMBLLErOCA HanacTb Ha Hero oguyaslUero YrbMCKOro
aora n 3actasun ero otctynutb. Mgywaa na mas B. Jl. [dypoBa BmecTte C "nyyom
3peHus" (HanpaBfeHHbIM B rnas3a v ganee rnas B MO3r XWBOTHOro) Guonorunyeckas
pagvaunsl, 4OCTUTHYB BO3OY)XOEHHOrO B 3TOT MOMEHT HEPBHOIO LEHTPa XUBOTHOTO,
oKasana BO3[eNCTBME Ha 3TOT LEHTP, MNOCnyxmBlliee kak 6bl Tonykom. lNocne aTtoro
TOMNYKa M3MEHUNACh posb LEHTpa: M3 BO3OyXxaatoLlen oHa cTana TOpMO3siLLEN.

MoHATE sicHee OOLWYH KapTUHY 3TOro npouecca MOXHO, PYKOBOACTBYSCb
cneayroLlen Ba)XHOWN MCUXONOrnM4eckom 3aKOHOMEPHOCTHIO, YCTaHOBNEHHOWN
BblAalWMUMCA  OU3MOMOroM Hawero BpemMeHu akag. A. A, YXTOMCKAM [68]:
"®dunanonornyeckas MbiCrb Ype3BblHanHO oborawaeTcsa nepcnekTtnBamm n npobnemamum
C TOr0O MOMEHTa, Korga OTKpbIBaeTCs, YTO pPOSflb HEPBHOrO LEHTpa, C KOTOPOW OH
BCTynaet B obuwlyto paboTy ero coceden, MOXET CYLWECTBEHHO W3MEHATbCHA, W3
BO3OyXJaroLwen MoXeT CTaHOBUTbCHA TOPMO3sLWen ONa OOHUX U Tex e npubopos, B
3aBMCUMOCTU OT COCTOSIHUSA, MEPEXMBAEMOro LEHTPOM B [AaHHbIA  MOMEHT.
Bos3byxaoeHne n  TOpMOXeHME 3TO fUlWb MEPEMEHHbIE COCTOSIHMSA LIEHTPOB B
3aBMCUMOCTU OT YCIOBMI pasgpaxkeHus, OT 4acTOTbl U CUMbl NPUXOAALWMX K HEMY
UMMyNbCoB. HO pasnuyHbiMK CTEMEHSIMU BO30YXOAlWMX M TOPMOSSALMNX BIANAHUIA
LEeHTpa Ha opraHbl onpeaensieTcsa ero ponb B opraHname. OTctoga npsiMmon BbIBOA, YTO
HOpManbHasa porib LieHTpa B OpraHu3Me eCTb He HEM3MEHHO CTaTUYEeCKN NOCTOSIHHOE U
€ONHCTBEHHOE €ro Ka4ecTBO, HO O4HO M3 BO3MOXHbIX OS5 HEr0 COCTOsiHMW. B apyrmx
COCTOSIHUAX TOT e LEeHTP MOXEeT NpuobpecTt 1 CyLLeCTBEHHO [Apyroe 3HadYeHue B
obuen aKOHOMUKM opraHmnama... PakTu4eckum NOATBEPXKAEHUEM ChyXuna OnucaHHas
torga (1911 r. b. K.) kapTMHa, 4TO B MOMEHTbl MOBbILEHHOro BO30YXOeHUs B
LeHTpanbHOM npubope rnotaHna unn gedekaumm Ha TEnnOKPOBHOM pasgpakeHune
"NCMXOMOTOPHOM 30HbI" KOPbI AaeT He 0ObIYHbIE peakumm B MYCKynaType KOHEYHOCTH,
HO YCWUNeHue [OENCTBYHOLEro B [AaHHbIM MOMEHT [JIOTaHUA WUnun nedekauuu.
maBeHcTBYylOLLEE BO30OYXXAEHWE oOpraHuaMa B [AaHHbIA  MOMEHT  CYyLEeCTBEHHO
N3MEHSNO POSib HEKOTOPbLIX LEHTPOB U UCXOOSALWMX OT HMX UMMNYNbCOB ANsl  OaHHOro
MOMeHTa".

OTy npeobnagatowyo (4OMUHUPYIOLLYO) POnb rMaBEHCTBYHOLWEro BO30yKaeHns
A. A. Yxtomckun Hassan "gomuHaHTOM". CoOCTOSsSHME [OOMMHAHTbl €CTb Takoe
B3aMMOAEWNCTBME TPyNnbl HEPBHbLIX LEHTPOB Mo3ra Mmexay cobon, KoTopoe
CKasblBaeTCsd Ha MoBedeHUN XMBOTHOrO, Aenasd aTo noBegeHue boree ycToM4vmMBbIM,
UM  N3MEHSIET 3TO MOBEAEHME CYLECTBEHHbIM 06pas3oM, BMOMHE 3aMeTHbIM A4
Habngaluwero co CTopoHbl. [lpuBegem ans nosicHeHua npumep. Ecnu Bo Bpewms
Apakn cobak nonbiTatbCA pasHATb UX, OTTArMBas (3a OLWENHUK C LEenbto) Apyr OT apyra,
TO MOXHO yBMAETb, YTO Kaxgas u3 cobak ¢ euwe b6onbwen cunon dyget peatbCa B
Apaky. 3TO 3HAYUT, YTO B MOMEHT MOBbLILLEHHOIO BO30YXAeHMS LeHTpa (B MO3ry obeunx
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cobak) noboyHoe BAUAHWE HOBOrO pasgpaxuTens (OTTAMMBaAHUA 3a  OLIENHUK,
KOTOpoMy Kaxpgas cobaka B OObIYHbIX YCMOBUAX MNOOYMHSETCH) OKasblBaeT 34€eCb
NUWb yCUNEeHWe OENCTBYIOLWEro B AaHHbIA MOMEHT rfaBeHCTBYIOLWEro BO30YXaeHus.
OpHako coBceM Apyroe AelcTBMEe BO BpeMs Apaku cobak MOXHO MonyYnTb, ecnuv
npuMeHnTb 6onee CunbHbIN, Kak Obl owenoMnsaLWmMA, 3dEKT, HanNpumep BHE3anHoO
okaTuTb cobak XonogHoOM BOOOW U3 Bedpa OHU NepecTaHyT ApaTbCs. OTO 3HAYUT,
YTO HOBbIN MOOOYHLIN, Borlee MOLWHBIM pasgpaxutens (xonogHas Boda) NOCMYXUI K
N3MEHEHNIO COCTOSAHMSA HEPBHOrO LeHTpa (y aepywmnxca cobak) ns Bo3byxaatowero B
TOpPMO3siLLEe: rMaBeHCTBYOLLAs pPofb LeHTpa cTana Tenepb TOpMO3siLen.

Tak 1 B 0OOMX TOMBKO 4YTO YMNOMSIHYTbIX cry4asx (C OOrOM W CO JIbBOM)
ovonoruyeckasa paguvauuss ot B3opa B. Jl. [ypoBa nocnyxuna nob6o4YHbIM
pasgpaxuTenemM MOLLUHbIM TOSTYKOM, MNOCMe KOTOPOro M3MeHunacb poSib HEPBHOrO
LeHTpa: 13 Bo3byxaatowen oHa caenanacb TopMmosswen. He mMeHee CyLecTBEHHbIM
SBNSIETCA TO, YTO Takmm obpasom B. J1. [lypoB OTKpbIN HOBLIN, HEN3BECTHLIN A0 HErO
dakTop, KOTOPbIN  Mbl Tenepb TOMbKO  paclMpOoBbLIBAEM: deHomeH
OrnopagnaumMoHHOro BO34ENCTBMS Ha MCUXMKY (KMBOTHOrMO) C paccTosiHusi. deHomeH
3TOT B [AaHHOM .Crny4ae OCYLLUEeCTBNSAEeTCHA Yepe3 NoCpeAcTBO B3opa rnas 4ernoBeka,
doMKCUpyowmx rrnasa xXusoTHoro. Mexay npoymm, aToT (peHOMeH No3BoNAeT HaMm AaTb
ewe oaHo obbsicHeHMe obcTosaTenbCcTBaM, OTMEYEHHbIM B OnbiTax A-pa Peytnepa,
Koraa opraHu3am 4enioBeka oOkasblBan BO3AEWCTBME Npw NpubnvXeHun K npenapaTty C
XMBbIM M30MMPOBAHHBbIM OPraHoOM Ky3HeuuKa; 3aMeTHO YObICTPANMCb PUTMUYECKUE
OBWXKEHUS KULLEYHMKa Ky3Heyuka. [lockonbKy npubnwkasBwuncs K npenaparty
YesioBek (3KCnepuMmeHTaTop) YCTpeMNAn B3rNs4 Ha Hero

(bnopagmaumoHHoe
BO3AENCTBME), PUTM LOBUKEHUN KNLLEYHMNKA YCKOPSINCS.

Becbma MHOrouncneHHble HabnoaeHUss U3 XU3HWM Nogen noaTBepXaarT
KaXkyLLlMecs MHOTMM CTPaHHbIMK (pakTbl, Korga 4enoBek, CrnydYamHO YCTPEMUBLUMNA
CBOW B3rnsa B 3aTbifIOK Briepeau HaxogslWerocs Yenoseka, BOPYr BUOUT, 4YTO TOT
obopaymBaeTcss U CMOTpUT emy B rnasa. [loxoxe, Gyato B30op MNepBOro 4enoseka
MOCINYXWUN KakMM-TO curHanom buopasgpaxutenem ang BToporo venoseka. OavH 13
MOM KOPPECNOHAEHTOB, aKTUBHO MHTEPECYOLWMICSA NpobnemMon. nepegadnm MbICIIEHHOM
nHdopmauumn, komcomoneur B. A. . u3 JleHnHrpaga Tak onucbiBaeT UCMbITAHHOE Ha
cOOCTBEHHOM OMNbITE YYBCTBO YeSIOBEKA, B 3aThbISTOK KOTOPOro yCTpeMnsast B3op APYroro
yenoseka: "...CMXKy A ofHaxadbl B TeaTpe nepen Hadanom CneKkTakns u YyBCTBYHO,
CMNOBHO KTO-TO CBEPSIUT MOM 3aTbIfIOK, 4YYBCTBYH KaKyl-TO TSXKECTb MOBOpavunBato
rofioBy, U MOW B3rNsa4 BCTpeYaeTcs CO B30POM TOBapwuLla, KOTOpbIM cugen psaa vyepes
YyeTblpe no3aan MeHs".

Adpyrum, obpawamwmm Ha cebs BHMMaHWE WMHTEpPeCHbIM (PakTOM, HO yxe 13
XN3HW >KMBOTHLIX, SIBMNSIETCS Hepeako HabniogaemMoe B TEMHOTE XenTo-3efieHoe
cBeYeHne, ucxoasdilee u3 rnas y Kowek n MHOrmx XuwHnkoB. O6LLen3BeCcTHoOe Takxke,
4YTO HEKOTOpble XULWHbIE 3BEPU, 3MeN U pbidbl 06nagatoT cunon BO3OENCTBUS CBOETO
B30pa, YCTPEeMIEeHHOro npsaMo B rnasa 6nu3ko  Haxogswencs xkeptebl. [log
BNMUAHMEM TaKOro B30pa XMLLHMKA >XepTBa LeneHeeT, TepseT BnacTb Hag CBOMMMU
COBCTBEHHLIMU ABWMXXEHUSIMU U CTAHOBUTCA nerkon paobblden xuwiHuka. [lonbITky
OOBACHUTD 3TU ABMEHUS C TOYKN 3peHNss BUONOrm4yeckon pagmocBa3n 1 npencraBnsieT
Huwxecneaywwasn Hawa paboyas runortesa (1952 r.).

Kak wn3BecTtHO, nepudepunyeckum OKOHYaHMEM HepBa B 4YenoBeYeCcKmx
peuenTopHbIX OpraHax 3peHusi, cnyxa, BKyca, ODOHAHWMS sBnseTcs anuTenuanbHas
knetka. lNpouecc 3peHus, Hanpumep, peanuadyeTcsa B peuentope npu  NOMOLLK
3puUTENbHBIX (HEPBHbIX) 3NUTENMAnbHbIX KMETOK ceTyaTku (PeTuHbl) rnasa, KoTopble
HOCAT Has3BaHWe nanovek u Konbodek. Hag HUMMKM  pacnonoXeH TOHYaAWLIWMA CIIOoN
MUIMEHTHBIX KMNEeTOK, COoAepXalumx 3puTenbHbIn nypnyp (pOAOMNCUH), COCTaBNSAOLLNA
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NOBEPXHOCTb CeTvaTku, ObpalLeHHY0 BHYTPb. rnasHoro sbénoka. lMypnyp Haxogutca m
B BEPXHEN HApPYXHOW 4acTu Kaxgou nanoykn. B konboukax xe  cogepxurtcs
CBETOYYBCTBUTENbHOE BelwecTBO mogoncuH. Cetyatad obornoyka rnasa COCTOUT U3
HECKOSNbKMX CINOEB, COAEPXaLUMX HEPBHbIE KIMETKN-HENPOHbI. HapyXHble OKOHYaHWS
HENPOHOB MEpBOro Cfosi  OCYLWECTBAAT  Hayano  BOCMPUATUS  3PUTESIbHOTO
OLLYLLEHNA. DTN OKOHYaHNSA NMET POPMY 3aMETHO YANMMHEHHbIX Konboyek. Konbouyku
cocpefoToYEHbl MPENMYLLLECTBEHHO B LIEHTParibHOM 4acTu ceTvyaTku, B OCOOEHHOCTU B
Tak Ha3bIBAEMOM XXENTOM MATHE yyacTke Haubonee sicHoro BuaeHunsa (macula lutea).
OH uMeeT oyepTaHMs oBana C MakcuMMmasribHbIM nonepevHnkom 2,9 Mm. B ueHTpe
oBana ectb yrnybnenue (forea centralis), rae nmerotTca Tonbko kKonbouku. Ywmcno
Konboyek ogHOro rnasa gOCTUraeT OKosio ceMy MUMSNMOHOB. [JuameTp konboyku 6-7 (;
AnvHa okono 55 (.

B octanbHbIX yyacTkax, rnaBHbiIM o0Opasom Ha nepudepun ceTyaTKu,
npeobnagatoT ewe 6onee BbITAHYTbIE B ASIMHY TOHKWE HEPaBHbIE KNETKN, Ha3biBaeMble
nanoykamu. unameTtp nanodkn okono 2(, gnuvHa -okono 70(. Yncno nanoyek ogHOro
rnasa [OCTUraeT HEeCKOSbKUX OeCATKOB MUIMOHOB. Bcero B cetyaTke oboux rnas
YyesioBeka HacuyuTbiBaeTcst Okono 140 MUNSIMOHOB HEPBHbLIX OKOHYaHWN.

YaonvHeHHble Tenbua Konboyek M nanoyek Tak TeCHO conpukacalTcs gpyr
APYroM, 4TO CyLIECTBYIOLWIMNE MeXOYy HUMU MPOMEXYTKM MNOYTU HEepasnMynuMmbl.
XapakTepHO OCOBGEHHOCTbIO SABMSETCHA MOMapHoOe CTOSIHWME nanoyvek, B oTnudme ot
Konboyek, pacnosioXeHHbIX B OAWMHOYKY. MOXHO [AonycTUTb, YTO 3a npegenamu
XKENToro NsATHa ceTyaTKM KaxKayt KONbOoYKy OKpYXatoT NapHble nanoyvkm co BCEX CTOPOH
N YTO MO3TOMY Ha nepudpepun cetyaTKku, rae Konboykn MeHblle nepemMexarTcs C
nanovykamv wu rae nocrefHMe 4YUCreHHO npeobnagarlT, CTPYKTYPHOE  CTpOeHue
ceTyaTkm MOpPEONOrM4YECKN OTNNYaeTCss OT CTPOEHUS LIEHTPanbHOW Y4acTu ceTyaTKu.
[o cux nop B oM3MOnorMm 3peHnsa HeT YeTKO YCTAaHOBMBLUETOCS MHEHUSI O TOM, Kakue
pasnuMyusa CywecTBYOT Mexay PYHKUMAMM KONBoYeK N nanoyek, HO YTo aTa oyHKUMK
pasnuyHbl Mexay cobown, Ha TO yKasblBaeT Kak pasnvyne B MOPMONOrnm 3TUX HEPBHbIX
KNeTok, TaKk M 3aMeTHas pasHuua B UX BenvYMHE U nopsigke pasMelleHns Ha
ceTyaTke. MI3BeCTHO, Hanpumep, 4YTo Konboyka, pacrnofoXXeHHas No NpeMMmyLlecTBy B
LeHTpanbHomn yacTtu ceTyaTku, CBETOYYBCTBUTENbHLIA annapaT, XOpoLlo
BOCMPUHMMAIOLLNA LIBETOBbIE OLLYLLIEHUS, B OCOBEHHOCTM NpU OHEBHOM OCBELLEHWM.
[MoaToMy UBETHOE CBETOBOE OLLYLLIEHNE MHAYe Ha3biBalT LeHTparnbHbIM. Manoyka xe
fbonee 4YyBCTBUTENbHA K BOCMPUATUIO B CYMEPEYHOE U HOYHOE BPEMS OKpaLUEHHbIX B
OOHOTOHHBI  CepoBaTO-3efleHoBaTbI  UBEeT  CMYTHO pasfnyMMbIX NpeameToB
okpyxatwwien obctaHoBkuM. [lonydyaemoe B 3TOM  crnyyae cnaboe cBeToBOE
oLlylleHNe NHavye HasbIBalT CyMepeYHbIM Unn nepudepuyeckmm.

K konboykam 1 nanoykam, Kak KOHLEBbIM HEPBHbIM annapaTtam, CHU3y noaXOoasT
HEepBHble BOJIOKOHLIA, KOTOpble nepedalT CBETOBOE  pasgpaxeHwe fJanblle B
3EepHUCTbIN cnon 6onee ANWHHBLIX KNEeTOK C OTPOCTKaMWU. XapakTepHO, 4YTO OAOHO
BOJIOKHO OKa3blBaeTCHA CBs3aHHbIM C HECKOSIbKMMU KOHLUEBbIMM annapatamu. B cBoen
CyMMe 3TU BOJSIOKHA COCTaBNsAT OCOObLIN crnon ewe 6onee ANWHHBIX  HEPBHbIX
obpasoBaHui. Ha BepTuKanbHOM paspes3e ceTtyaTton OOONOYKM 4YerioBeYecKoro rnasa
MOXHO PasnuynTb AeCATb CrOEB, U3 KOTOPbIX OECATbIN CMOW NPUMbIKAET K COCYAUCTOWN
obonouyke rnasa. NpoBOAHUKOBLI OTAEN 3pUTESNIbHOMO aHanuMsaTopa HauynHaeTcsa oT
AEBATOrO Crnosi CeTYaTKN, rae pacrnosioXXeHbl raHrMO3HbIE KIEeTKU. AKCOHbI 3TUX KIETOK
00pas3yloT 3pUTESNbHLIN  HEPB, KOTOPbIN cnepyet paccMatpmBatb He Kak
nepuepuyecknin HepB, a Kak 3pUTENbHbIA  TpakT. BosflokHa 3puTenbHOro Tpakra,
BbIXOo4ALWeEro u3 rnasHoro s6noka, uayt 4Yyepes OTBepcTMe B 4yepene K OonbLuvMm
nonyLapusiMm rofloBHOro Mo3ra, rae B HapyXHOM KoneHyaToMm Tene (corpus geniculatum
laterale) BCTynalOT B CHHANCUYeCKyld CBHA3b C HeWpoHaMu 3puUTeENbHOro Oyrpa.
HapyxHble KoneHyaTble Tena nepefarT 3puTesibHOe OLlyLleHNe B KOpe rofIOBHOMO



43

mMo3sra. OTcioga 3puTenbHble HEMPOHLI TPETBEro sipyca HanpaBnAlTCS B 3aTbITOYHbIE
ponun Kopbl Mo3sra. OKOHYaHWUS 3pUTENbHbIX NyTEN BXOOAT B COCTaB MOMEN 3peHus
3aTbIfIOYHbIX JONen KOopbl Mo3ra. 34ecCb 3puTefbHble OLLYLLEHUS aHanM3npyrTca U
CUYHTE3UPYHOTCS.

CeTtyaTka rnasa yHKLMOHMPYET BMECTE C COCyaMCTOM OBOMNOYKON, HA KOTOPOM
oHa nomewaetca. O6e BMeCTe OHM UM COCTaBMSAKT BHYTPU rnasa TOT
CBETOYYBCTBUTESNbHbLIA CMOW, Ha KOTOPOM OTpaxatTcs M300pakeHUs OCBELLEHHbIX
npeameToB. YeTkoe wusobpaxeHne Ha ceTyaTke obecnevMBaeTcsi CUCTEMOM TaKuX
YacTen rnasa, Kak npospadHas poroBas oboriodka, pagyxHas obonoyka (urparoLlas
ponb pas3aBMXHOW Auadparmbl, Kak y ¢potoannapata) U npo3payHbil  XpyCTasnuk.
Bxogawmn n3sHe nydy cBeta NpoOXoauUT 4yepes3 3Ty OMTUYECKYH CUCTEMY B MOJSIOCTb
rnasa, 3anofiIHEHHYI0 NMpo3payvHbiM XereobpasHbIM BeLEeCTBOM (HOCALWMUM Ha3BaHue
CTEKMNOBMOHOro Tenia), U nonagaeT Ha ceTyaTky B OOQHOM Y3KO OrpaHM4YeHHOW 30He
LeHTpa ceTyaTku, rge no npemMMmyLliecTBy pacnosioxeHbl konboyku. Xon fyya B 9TON
ONTUYECKOM CUCTeMe onpefenseTcsa nokasatenem npenomMneHus OTAernbHbIX cpen
(nepegHAs M 3agHSAS NOBEPXHOCTb POroBUUbI, XPYCTanuvK W CTEKNOBUAHOE Teno),
paguycoM KpUBWU3HbI NPENIOMIISIOLLMX NOBEPXHOCTEN, @ TaKkKe HEKOTOpPbIMU ApYyruMun
ONTUYECKMMU NapamMmeTpamMmu.

lMog BoO3gencTBMEM CBETOBOrO fydva, najarolero Ha ceTvaTtky, BeLecTBO
3pUTENbHOrO nypnypa pasnuyHbiM 06pa3omM Ha pasnU4YHbIX yyacTkax 3TOro Crnos
pacnagaeTcs, [aBas HeoKpalleHHoe coeauHeHne. VIMeHHO Takoe XuMmuyeckoe
N3MEHEeHNe n SBNAETCA HayanoM BO3HUMKHOBEHUS KonebaTenbHbIX 3NeKTPUYEeCKMX
npoueccoB B ceTyaTke, ToyHee B Konboykax W nanoykax. IOTU Mpouecchl
pacnpocTpaHalTCa fanee no 3puTenbHOMY HepBY WM OOXOAAT OO0 KOpbl FONOBHOrO
Moa3ra.

Bcroay anektpuyectso!

BnepBble anekTpuyeckne npoueccbl B ceTyaTke rrnasa 6binu

3ameyeHbl [onbmrpeHoMm, a Wux OCOBEHHOCTU U3y4yeHbl JWHTrOBEHOM. B
HacTosiLee BpeEMS M3BECTHO, YTO BHYTPU rfasa y YenoBeka U NO3BOHOYHbIX XXUBOTHbIX
TaKk HasblBaeMOe [HO rrasa anekTpooTpuLatensHO No OTHOLEHUIO K NepegHen yactu
rmasa. Okasanocb, 4YTO pasHMua NOTEeHUManoB BHOCUTCSA TOSMbKO ceTdyaTkon. [lo
yAaneHun cnosi cetdaTky B OCTaNbHOM YacTu rnasHoro a650ka pasHoOCTb NOTEHUManoB
He obHapyxunBaeTcsa. Mexay Nnpoymm, 3TO 06CTOATENLCTBO NO3BONSAET HAaM BblABUHYTb
ABa nonoxeHus: 1) ecnu GuopagmaumoHHoe n3nyvyeHne u3 rrnasa CcywecTtByeT, TO OHO
OAMHAKOBO BO3MOXHO KaK M3 rnasa 4YenioBeka, Tak M U3 rnasa >XMBOTHOrO; 2) Npuem
3TUX N3NYYEHUN U3 OPYroro rnasa oAMHAKOBO BO3MOXEH KaK A4 rfa3a YyenoBeka, Tak 1
AN rnasa XXUBOTHOTO.

M3meHeHne pas3HOCTM 9neKkTpU4ecKux noTeHuManoB, HacTynawwee npu
CBETOBOM pasgpaxXeHun rnasa, 3KCNEPUMEHTANbHO MOXHO HabnwgaTb BO BCEX
oTAenax 3puUTenbHOro aHanua3aTtopa: B ceTyaTke, 3pUTeSlbHOM HEPBHOM TpakTe U B
3puTENbHOM 0BNAacTM KOpbl FOSIOBHOMO MO3ra. XapakTep 3TUX SNEKTPUYECKNX SIBIEHNN
obuiensBecTeH. [lecTBME CBETOBOrO pasgpaxuTens Ha rna3 ConpoBOXaaeTcs
onpeaeneHHbIMM  BUO3NEKTPUYECKMMN  U3MEHEHUSAMU B LIEHTpanbHOM  OTAene
3puTeNnbHOrOo aHanusatopa B area striata. Npu pasgpaxenHun rnasa Mepuarowmm
(NpepbIBUCTbIM) CBETOM MOBbLILLEHME 4YUCHA JNEKTPUYECKMX KONebaHun B 3TOW 30HE
HabngaeTca (C NOMOLLbK annapaTta, 3anuCbiBaloWero afekTpopeTuHorpammy) B
TEeYeHne BCEro nepuona pasgpaxeHus rnasa. B npotnsosec aTomy, Npy HenpepbIBHOM
(cnnowHoM) pasgpaxeHuM  rnasa CBETOBbIM  JlyMOM,  MOBbIWEHWE  Yucna
anekTpuyeckmx konebaHun B area striata HabniogaeTca Tonbko B caMOM Hadane
pasgpaxeHusa ("adpdekT BKMYeHMS") U BCried 3a MpekpaweHnem pasgpaxeHus
("adppekT BbIkNOUEHMS").
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CornacHo oToxnmmnyeckon Teopumn 3peHud, paspabotaHHom akag. 1. Tl
INNazapeBbiM, M3MEHEHME CBETOYYBCTBUTENBLHOCTU Na3a MAaeT napannenbHo pacnagy
3puTenbHOro nypnypa. buoxumuyeckne n anekTpoduanonornyeckne mnccnegoBaHus
noKasblBaloT, YTO, Hanpumep, npouecc TeMHOBOM ajantauum (npucnocobneHve
camMoro rnasa K TeMHOTe) ocyllecTBrnseTca B ceTtdatke. OgHako, OO HacTosALWero
BPEMEHN OCTAETCH HEACHbIM, NEXUT N B OCHOBE ajanTtauun BOCCTaHOBIIEHUE
3pUTENbHOrO nyprypa unu e 3TO0 BOCCTAHOBMIEHWE TONbLKO COMNPOBOXAAeT npouecc
agantauuu.

MponssegeHHoe B 1923 r. B WHctutyTe Ounodpmankm AH CCCP  nog
pykoBoacTtBoM akag. 1. 1. JlasapeBa nsyyeHne ytoMmnsaemMocTun opraHa 3peHust npu
cnabblx APKOCTAX OcBelleHna (agantauma rnasa) nokasano, YTO 3puTerbHbI LEeHTP
KOpbl TFOMIOBHOrO MO3ra SBMSETCS MNPaKTUYECKM HEeYTOMMSEMbIM W BCe SBMNEHUS
YTOMIEHNSA COCPeaoTouMBAOTCA B Nepudpepum 3puTenbHOro aHanuaatopa; a MMEeHHO
B ceTyaTKe rnasa. HeytomnaemocTb 3puUTenbHOro LeHTpa, no mHeHuto I1. I, Jlazapesa,
cBs3aHa C Apyrov yHKUMEeW 3TOro UeHTpa C  NepuoavveckuMu peakumamu
XMMUYECKOrO CBOWCTBA, NPOTEKAKOLWMMN B 3PUTESNTbHOM LEHTpe. OTU peakuuun Knagyt
Ha4yano o6pas3oBaHWMIO 3NEKTPOMArHUTHbIX KonebaHun B 3pUTENbHOM aHanusaTope,
T. €. U3NYYEHUNIO 3NEKTPOMArHUTHbLIX BOMH B OKpyxawLwyto cpeny. OgHako kak 3To
NPOUCXOOUT KOHKPETHO, He  Obino  m3BecTHo. Boobuwe, MOXHO ckasaTb, 4TO
nccnenoBaHUs ANEeKTPUYECKUX SBNEHUA B 3pUTENBHOM aHanmMsaTtope, B TOM 4ucre B
rnasy 4yenoseka, BCe ele He npuobpenu xapakrtepa BnosiHe 3aKOHYEHHbIX, U, 3HAYUT,
rnocregHee CroBO O HUX elle He cka3aHo. B yacTHoCTM, Heu3BedaHHble NPOCTOPbI
OTKPbIBAOTCA nepen uccrnegoBaTensMu, Kenawwmmu U3y4uTb MNPOUCXOXAEHNE W
puTM konebaTenbHbIX TOKOB B HEPBHbIX 3dreMeHTax ceTyaTtku rnasa, B 0CO6eHHOCTU B
Konboykax W nanoykax. Bnpoyem, Hago ckasaTb, YTO B PaBHOW CTeneHu 3TO
OTHOCMTCA W K NpeacToswmnm nccnegoBaHMsM  No  M3ydeHuo  peHomeHa
KonebaTtenbHbIX TOKOB B HEPBHbIX 3nuTennasrbHbIX KreTkax 1 Apyrux peuenTopHbIX
OpraHoB: cfnyxa, OBOHsIHMS, BKyCa W OCA3aHUA.

Ewe B 1923 r. B cBOEW kHUre [36], Mbl BbIABMHYNW NPeAnosioXKeHne O TOM, YTO
YyBCTBUTESbHbIE HEPBHbIE TefbLa Tak HasbiBaemon "konbbl Kpayse" moryT urpatb
pPOSfib  @HTEHHbIX pPaMoK, T. €. MUKPOaAHTEHH annapaTtoB, W3My4atoLnx nnu
npuHUMaoLWnx BUoanekTpoMarHuTHble konebaHns B opraHax ocsizaHus. PaccmaTtpuBas
3TK BOMpoOCLI NoapobHee B npeablaywieM pasgerne B CBA3WM C OpraHoM  criyxa, Mbl
NpeanonoXunu, YTo BoriocaTble HEPBHbIE KNETKM YIIUTKU BHYTPEHHEro yxa MOryT ObiTb
NpUpaBHEHbl K MWKPOAHTEHHaM annapatoB KakK W3fyyalwmx Hapyxy CBOU
OMO3NEKTPOMArHUTHbIE BOMHbI, TaK U BOCMNPUHUMAKOLNX NPUXOASLMNE K HUM U3BHE
OMO3NeKTpOMarHMTHbIE BOSIHbI aKyCTUYECKOM YacToTbl. BO3MOXHO, O4HM M3 BOSTIOCKOB
YAUTKW UrpatoT porib NPUEMHON MUKPOAHTEHHbI, ApYyrve uanydyatoen.

PacnpocTpaHsaa aTy aHanormio Ha KONboYkM M Nanodkn peuenTopHOro opraHa
3pEHUs, Mbl MOXEM CKa3aTb, YTO OHW NPEeACTaBnslT CcOOOM  MUKPOAHTEHHbI, U3
KOTOPbIX OAHW UrpaltoT pofb annapaTta, BOCAPUHUMAOLWLEro MNpUXoadlmne K Hemy
N3BHE 3NEKTPOMarHUTHblIe BOSHbI, @ Apyrne usnyyawT B npouecce 3peHus CBOU
OMO3neKTpOMarHUTHbIE BOJSTHbI Hapyxy. [Mpuyem npuHMMaKWUMN MUKPOAHTEHHAMMU
ABMSATCA KONOOYKM, MOCKONbKY UMEHHO UM CBOMCTBEHHA CMNOCOOHOCTL "nMpuHMMaTL"
CBETOBbIE JIydM M OHW MO MNPEUMMYLLECTBY pPacnosioXeHbl B LEHTparbHOM YacTu
ceTyaTkM, Kyda vaule Bcero nagaeTr cBeTtoBoW nyd.  Msnydawowmmn ke
MUKPOAHTEHHAMUN SBMISOTCHA, OYEBMAHO, MNariOMKW, MOCKOSIbKY OHW pacrofioXeHbl B
OCHOBHOM Ha nepudepum ceTyaTku, Kyaa CBETOBOW Nyd nonagaeT ropasfgo pexe.
Takum o6pasom, OAHO M3 QYHKUMOHAMbHbBIX pasnMyuuMi Mexay Konboykamun u
nanoykamu 3akni4vaeTcs B pasnumuuu mx "drMopaguoTeEXHUYECKOro" HasHayeHus.
N3nyyaemble nanovykamm 6GUO3NEKTPOMarHUTHbIE BOSHbI Mbl MOXEM Ha3BaTb "nydamu
3peHna”.
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AHrnunckmn gusmk Y. Pocc, MHOro net wuayyaslMin OMTUYECKME CBOMCTBA
4YernoBeYyeckoro rrasa, TaKkKe nNpuaepXuBasniCid MHEHWUs, 4YTO rna3 usnydvaet
ANEKTPOMAarHUTHYH 3HEepruto. YyeHoin noctpoun B 1925 r. npubop, rnaBHOM 4YacTblo
KOTOPOro Oblyia TOHKast HeKpydYeHasi LenkKoBMHKA C FOPU3OHTaNbHO MOABELUEHHOW Ha
€e HWKHEeM KOHUEe TOHYaulen MeTannmMyeckon cnupaneto. Hag cnvpanbio K
LUENKOBUHKe MPUKpensieHa neryanwas MarHuTHasa ctpenka. HasHadeHnem MarHUTHOM
CTPENnKn saBnanacb quKcaumsa MonoXeHus cnupanu B CBOOOAHO MOABELLUEHHOM
coctosiHun. Okasanocb, YTO eCnn yCTpeMUTb NPUCTasnbHbI B30P BO BHYTPb crnvpanu
Tak, YTobbl HanpaBneHne B3opa coBMagasno C reoMeTpuUyYeckon OCbl0 BUTKOB Crivpanu,
N nocre 3Toro HavyaTb MeasIeHHO NoBopavnBaTb rofloBy 40 TeX rnop, rnoka "ny4y speHunsa”
CTaHOBWSCS NOL HEKOTOPbLIM YrfIOM K OCU Cnupann, TO MOXHO 3aMeTUTb, Kak cnuparb
HaYyHeT noBOpayMBaTbCs Ha TOT e yron. [lpyM  HEeKoTopbIX OMblTax Yromn Takoro
"BbIHY>KAEHHOro" nosBopoTta campanu gocturan 60(.

lMepexoaa K pacCMOTPEHWUI0 CTPYKTYPHbIX OCOBEHHOCTEN nanoyek cetyaTku, C
TOYKM 3peHNa BMonormyeckon pagmocsa3n, Mbl MOXEM nonaraTb, YTO NPAMOSIMHENHO
BbiTaHyTaa yacTb Tenbua nanodkM npeacraBngeT cobon  ynbTPpaMUKPOCKOMUYECKYH
TPyOKy M3 MpPOBOASALLErO 3MEKTPOTOK MaTepuana, MOKPbITYD CrnoemM AU3NeKTpuUKa.
Kaxxgble ABe napbl Nanoyek, XoTs U TECHO NpuneratT Apyr K ApYyry, BCe Xe OCTaBnsioT
a cepeguHe Mexay 9TUMKM  YeTblpbMSA  YOSWHEHHbIMWM  TenbLlamMu OTHOCUTENbHO
AJNMMHHBIA KaHan, KOTOPbIA M MOXHO CPaBHWUTb C KaHaroM MUKPOBOSIHOBOAA. OTOT
Ouonormyecknn BOMHOBOA W COCTaBMSieT WCKOMYK  "XMBYHO" MUKPOaHTEHHY,
nNpuaatoLLyt0 OCTPYHO HaMpaBfeHHOCTb U3MNydYaeMbliM €0  3NEKTPOMarHUTHbIM BOSTHAM
"nyya 3peHus". lNpn 3TOM cCBOe nepBOHavanbHOe HanpaesneHue "nyy 3peHusa”
npUHMMaeT, nas no NPsSIMou fNIMHMKM BOOSMb FEOMEeTPUYEecKon ocu BonHosoda. MHaue
roBops, fnyd BbIXOOMT M3 BOSIHOBOAA MEPNEHAMKYNSPHO K MAIOCKOCTM  TOro y4yacTka
ceTyaTKu, rae 3ToT BOMHOBOL HAaXOAUTCA.

BnonHe p[onyctTMO nMpUHATL W BTOPYKD BEPCUIO  aHanorMm nanodkm cC
MUKPOAHTEHHOW, €CNK, Hanpumep, cyMTaTb, YTO OAHA Narnoyka OencTByeT aBTOHOMHO
OT APYrnX, CMEXHbIX C HeW nanoyek. byayynm MNokpbiTa Crnoem [OuanekTpuka, Takas
nanoyka npeacrtaBnsieT cobor  ANSMNEKTPUYECKMA  CTEPXKHEBOW  BOJTHOBOA.
OneKkTpuyeckoe M MarHUMTHOe MOt Takoro OUINIeKTpuKa pacrnofoXeHbl He TOMbKOo
BHYTPU CTEPXHHA, HO M BHe ero. B 3ToM ecTb CBOM npenmyLlecTBa: CUIbHO
yMeHbLIAeTCs 3aTyxaHue BOMHbl. [103TOMy B paaMoOTEXHMKE YMBbILWMEHHO AdenatoT
CTEpPXXeHb BOMHOBOAA NpefenibHO TOHKMM C AMaMeTpoM MeHblue 1/3 AnvHbl BOMHbI. B
3TOM crniydyae a4po nanoyku MOXHO cyuTaTb CBOeOOpasHbIM  MOSIEKYNSAPHbBIM
OCLUMNNATOPOM-UCTOYHMKOM  SHEPIUMU, a YNEHUK-CTEPXXHEBBIM BOSTHOBOAOM
MUKPOAHTEHHbI, HanpasnslWMM "nyd 3peHus” neprneHanKynspHO OT BHYTPEHHEWN
NMOBEPXHOCTU CeTHATKM.

YMeCTHbIM SBMISETCA TaKKe NpennonoXeHne, YTo B U3NYHEHUN MUNSIMMETPOBbLIX
N MWUKPOHHbIX 3NEKTPOMArHUTHbIX. BOSIH CeTYaTkM WUMeeT MeCTOo O6Len3BeCcTHbIN
adhdekT YepeHkoBa-Basunosa. [NpeacraBum cebe, 4TO YNeHUK ABNSETCA BOTHOBO4OM-
ON3NEKTPUKOM C  KaHanom BHYTPU, a S4pO-MOMEKYNSpHbIM — OCLMANATOPOM,
ncnyckarmLwmMm nyykn aneKkTpoHoB. B pesynbTaTe B3aMMOOEWCTBUS  ONEKTPOHOB  CO,
CTEHKaMM BOSITHOBOAA W CHOXEHWs 06pasylolmxcsa npu  3TOM  3NEKTPOMarHUTHbIX
BOSIH MNOSfy4aeTcs OTHOCUTENbHO MOLLHOE W Y3KO HanpaBneHHoe nanyyeHue
MUKPOHHbLIX (U gaxe MWINIMMUKPOHHBIX  BOMH)-"Nyvyen 3penHnsa”. Puc. 14.
PeuentopHbln  opraH  3peHuss  obnagaeT  Takke — PYHKUMEN  U3NyYEeHUs
BrnopagunaumoHHbix "nyyen 3peHnsa” (paboyas runortesa);

| -neBasi 4yacTb puUcyHka B OBObIMHOM MOHMMaHWUM (PYHKUUIW rnasa porosuua wu
XpycTanuk npenoMnsaioT napannensHo naywme B rnas fydn cBeTa, Hanpasnas Wx nog
OCTPbIM YrfioM B TOYKy a. bnarogapss aToMy Ha ceT4yaTke nMosfyvaeTcs 4YeTKo
BOCMpUHMMaemMoe un3obpaxeHne 3puTenbHOro obbekta B OQHOW Y3KO OrpaHUYeHHOM
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30HE LieHTpa ceTyaTku, rae npeuMMyLlecTBEHHO pacnonoxeHbl konbodku; Il npasas
YacTb PUCYHKa COOTBETCTBYET BblaBuUraeMon runotese. I3 6onee ApKo ovepyeHHON
(Mvetowenn BUMA BOTHYTOM HULWK) NepUPEPUNHON  30HbI 0-8B ceTyaTKku, rae
NPEeVMYLLECTBEHHO pPAaCMOSIOXEHbl Nanoyku, nNeprneHaVKYnapHO OT  MOBEPXHOCTU
"yawn" oTxoaaT "ny4um 3penHus” 6-r H B-r. B Touke a oHM cxogaTca kak B okyce. [anee
OHW pacxoddaTcs, nagas Ha BHYTPEHHIOK CTOPOHY XpycTanuka. XpycTanuk u
porosuua NpenoMnsaT UX Tak, YTO U3 rfasa OHU BbIXOAAT B BMAE Nyyka napansenbHo
NMaywmx B NPOCTPAHCTBO "nyyen 3peHus”.

PestoMmnpys aTnm npegnoniokeHusi, MOXHO npeactaButb cebe crefyoLlyto
KapTUHY M3My4YeHUs nanodkamm cetyaTku BrmoanekTpoMarHUTHbIX "nyyen 3penus”. U3
Oonee WNPOKO 04YepYEHHOW MIOCKOCTU NepuepuinHoOn 30HbI ceTyaTKn, UMetoLWwen Bua
BOrHyTOM 4awm 6-B (puc. 14), roe NpeMMyLLECTBEHHO PACMOSIOXKEHbl  NaoOYKw,
nepneHauKynapHoO OT MOBEPXHOCTU ceTvaTkM oTXogaT "nyym 3penus”. Cobupasch B
TOYKE a Kak B pOKyce 9TOM Yaluu, Nyuym ganee HeCKOMbKO pacceuBaloTca W nagatoT
Ha BHYTPEHHIOK CTOPOHY XpycTanuka. XpycTtanuk, a 3a HMM porosuua rnasa
NPenoMAsIOT 3TU Ny4Yn Tak, YTO U3 rNa3HOro 96noKa OHM BbIXOAAT HApYXy B BUAE Ny4ka
napannensHo maywmx "nyden 3peHus”. BcnegctBue aTOro  nyyok "nyden 3penHunsa”
UMeeT OCTPYHO HanpaBneHHOCTb 1 6ONbLUYO AanbHOCTb AENCTBUS.

YuntblBasg 4YpesBblMaHO MESKMMA pasMep nanodyek ceTdyaTkm Kak "“KusbIX"
MUKpPOaHTEHH "rfyya 3peHus”, crnegyet oXxmaaTtb, YTO BEPXHAA rpaHuua [uanasoHa
ASNIMHbI BOMHbI "nyya 3peHnsa” nNpocTupaeTcs ganeko B CTOPOHY MH(PpaKpacHbIX nyyen
cnekTpa. NoatBepanTb 3T0 coobpakeHne BO3MOXHO JIvwb npu MNOCTaHOBKE OMbITOB
no metogy C. A. TypnbirnHa, HO B COBEPLLUEHHON TEMHOTE.

Worn nasHo 3To 3Hanu

OpHako ganeko He Bcerda 4enoBeKk OCO3HaeT pasfpaXeHune OT YCTPEMIIEHHOrO
Ha Hero "ny4a 3peHus" Opyroro yernoBeka. ATO MOXET ObITb pe3yrbTaTOM CIULLIKOM
cnabon cunbl UMMynbca 3Heprum B "nyye" mnn cneactBMeM BAUSAHUSA "MOCTOPOHHMX"
areHToB-pasgpaxutenen, oTBeKarLwmx BHUMaHue yernoseka oT TOro
pasgpaxuTens, KOTOpbIM SBNSeTCA B [LaHHOM Cllydae YCTPEMSIEHHbIA Ha Hero
B3rNag Apyroro yenoseka. Ecnv ke nocTynuBLUMA M3BHE efBa YMOBUMbIA CUrHas-
pasgpaxuTenb (0T MNOCTOPOHHEro B3rnsga) noaBeprcs NPOU3BOSIbHOMY  UNK
HEeNpPoOn3BOSIbHOMY aHanu3y-CUHTE3Y B CO3HAHWUW, YeroBeK UCMbITbiBaeT 6e3yCnoBHbIN
pedonekc ornsabiBaeTcs.

Ho kakum obpasom "ny4y 3peHus" doukcupyeTtcs mnm "4yBcTByeTCcs" 3aTblfIKOM
yenoseka? Ham npeacrtaBnseTtcs, YTo o6bsiCHEHME 3TOMY criedyeT uckaTb B oakTe
CyLLLeCTBOBaHMSA B HaAbyrpoBOM YacTh MPOMEXYTOYHOrO Mo3ra (B yrinybneHun mexay
BEPXHUMU XONIMUKaAMWN YETBEPOXOSNIMUA, Hedarneko OT  3pUTENbHbIX LIEHTPOB KOpbl
Mo3ra) TakK HasblBaemon “"imwkoBuaHoM xkenesbl" anudusa (glandula pinealis).
Ha3Ha4YeHne KOTOpPOro B MpoLsioM He 6bifo M3BECTHO. Y YernoBeka B BO3pacTe CeMmu
net anndus nveet pasmepbl 12X8X4 mm. B ganbHenwem ¢ BO3pacTtoM U yBenn4yeHnem
pa3mMepoB rOSIOBHOrO MO3ra 4enoBeka pasMepbl anudu3a He yBennymBaloTCs.
Mpegnonaranocb, 4To anMdU3 UMeeT PYHKUMN IHOOKPUHHOM Xenesbl. B nocnegHee
BpEMSI 3TO MHEHMe ocnapuBaeTcs. Anudun3 onAaTb OCTaeTcs "3aragoyvHbiM" opraHom
MO3ra, Kakum Oblf, B CyWHOCTW, B TeyeHuMe cTtonetun. Mexagy Tem obunbHoe
KpOBOCHabXeHne aTOro opraHa, cogep>xaHve B HEM NUrMeEHTa (KpacsLLEero BeLecTsa) n
A0NbYaToOCTb CTPYKTYPbl (HanoMuHawowasi CTPYKTypy ceTyaTku) CBUOETENbCTBYOT O
TOM, YTO OH HeceT Kakme-To 0cobble (PyHKLMN.

CywecTtByeT MHeHue, 4TO 3anudu3 pyauMMeEHTapHbI OCTaTOK TpeTbero rnasa.
OTmeTuM, YTO K cenyac elle Yy HEeKOTopbiX npecmbikarwmxcs Hoson 3enaHaunm
(rattepumn spenadon) wumeeTca TpeTurM  "TeMeHHORW", BMOMHE  3psyYun  rnas.
MpUTPOHYBLUMCH NanbLaMn pyku y, cebsi K 3aTbifiKy, Mbl MOXXEM HallynaTb Y OCHOBaHUSA
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yepena KOCTHbIM BbICTYM WU Hag HUM BnaguHy, HanoMuHarowlyto no dopme GOKOBOW
BbICTYN M BrnaavHy Haf KaxabiMm rnasom. Bo3HukaeT BONpoc, He coxpaHunach fiM n no
cen AeHb "3puTenbHas" CnoCOBHOCTb HEPBHbLIX KNEeTOK anudm3a W Tex KOPOTKUX
TPaKTOB, KOTOpPble BeAyT OT Hero K 3aTblIOYMHbIM  [OMsIM  MO3ra, rae pacrofnoXeHbl
3pUTENbHbIE LIEHTPbI?

OTBeT Ha 3TOT BONpoC AatoT nccnegosaHus Mapra, Mamacakn n Xuonn (CLLA),
aornoxeHHble B 1959 r. Ha XXI MexayHapogHoM KoHrpecce dusnonoroB B byaHoc-
Anpece (ApreHTuHa). Bnepsble B Hayke aTn aBToOpPbI nayyanu
AnNekTpodmM3nonornyeckne peakumm anudusa Kak 3agHero (TpeTbero) OnTUYEecKoro
HEpPBHOIO TpakTa Ha CBETOBble W 3NEKTpUYeckue pasgpaxeHus. OTU uccnegoBaHus
nokasanu, 4YTO CBETOBOE BO3AEWCTBME Ha pPyaUMEHTApPHYK ceTyaTky anudusa,
HaxXo4sALWYHOCS Ha BHELWHEM KOHUEe TpeTbero ONTUYEeCKOro Hepsa, WM XMa3Mbl
(aBTOpblI HasblBalOT ITOT TPETUM OMNTUYECKMN HepB "OOMONHUTESbHBLIM"), Bbi3blBaeT
HEKOTOpPbIN pedNeKTOPHbIA OTBET (o4eBUAHO, Tuna docdeHa. b. K.) agpa atoro Hepsa.
OneKkTpuyeckoe pasgpaxeHue cetyaTku anudusa gaBano TakKOW e OTBeT, Kak U
CBEeTOBOE BO3fencTBme. Mexay TeMm anekTpuyeckoe pasgpakeHue camoro sgpa He
AaBano oTteBeTa B onTtudeckoMm Hepse. OTcioga caenaH BbiBOA4, YTO  S4pO HeceT
YHKUUN TONBKO LLEeHTpOCTpeMUTENbHbIE (HO HE LeHTpobexHble). BO3MOXHO, YTO 3TUM
TPETUN ONTUYECKUIN HEPBHbIN TPaAKT CTPYKTYPHO OTNMYaeTca OT [ABYX ONTUYECKMX
HEpPBHbIX TPaKTOB HaWMX rras, rge MMEeKTCa TpakTbl U LEHTPOCTPEMUTESNbHbIE, U
LeHTpobexHble. BbisBMMOCH Takke, YTO MeXay Xuasmon (T. €. TPETbUM ONTUYECKUM
HEepPBOM) 1 AAPOM €CTb CUHanC.

ConocrtaBnsis pe3ynbTaTtbl 3TUX UCCNEeLOBaHU C YacTO NOAMEYaEMbIMUN B KUIHN
dakTamn, Korga OAMH YenoBeKk ornaabiBaeTcs Hasag MNoA4 BO3O4EWCTBMEM  B3rnsaa
APpYroro, Mbl CYMTaeM, 4YTO 3NNUMU3 UNN LINLIKOBUOHAA Xenes3a sIBNseTcs OAHMM 13
opraHoB OMONOrMYeckon paguMoCBA3M Y YernoBeka M Y  MO3BOHOYHbLIX  KMBOTHbIX.
Bnpoyem, 3TOT BbIBO4 B OTHOLWIEHUM (PYHKUMIA anudmn3a y 4YernoBeka He sBnsetcs
HOBbIM, 06 3TOM 3Hanu, Hanpumep, UHOUNCKUE NOrM MHOIO COTEH NeT Ha3ag.

B kHure nHaminckoro astopa Pamadvapaka "OCHOBbI MMpOCO3epLaHna NHOUACKNX
norog" (CI16., 1907) o6 aTtom roBopuTCs Tak: "..4TO KacaeTcs TenenaTtuyeckoro
oM3nMyeckoro opraHa, NocpeacTBOM KOTOPOro MO3r nosiydaeT KonebaHus unum BOSHbI
MbICMN, UCXOAALMNE U3 YMOB APYrux fntogen, To 9TMM OpraHoM ChyXUT Haxoaseecs
BONM3N LeHTpa Yepena, NoYTK NPSAMO Hag BEPXYLLKON MO3BOHOYHOro ctonba, B MO3ry,
HebonbLUOEe Teno WnM Xenesa KpacHOBATO-CEPOro upeTa, KOHycoobpasHou ¢hopMbl,
NPUKpENSIEHHOE K OCHOBAHWUIO TPETbLErO MO3rOBOr0 Kerygoudka, Brnepeam Mosdxeudka.
YKenesa cocTtouT 13 HEPBHOIO BeLecTBa, 3aknyatowero B cebe Tenbua, Noxoxme Ha
HEepBHble KNeTkKM U coaepxawme Hebonblme CKOMMEeHMs U3BECTKOBLIX YacTul,
WMHOr4a HasbiBaembiX "MO3roBbiM Teriom". 3JTa xenesa U3BecTHa 3anagHou Hayke noa
Ha3BaHWeM "WNLWIKOBMAHOWN" >Kenesbl, 4YTO COOTBETCTBYET ee (hpopme, NOXOXKen Ha
€rioBYH0 LUNLWIKY. 3anagHble YYeHble cynuTanu Bce BpeMsi, YTO OYHKUUKN 3TOro opraHa He
nccnepoBaHbl. HekoTopble N3 aHaTOMOB, OAHAKO, OTMEYalT TOT (PakT, YTO ATOT OpraH
ObiBaeT OonblUe BENUYUHbI Y OETen, HEXenu y B3pocnbiX, U Gonee pas3sBuTbIM Yy
B3POCMbIX XEHLUMH, YeM Y MYXYMH, YTO, B CYLIHOCTW, OYeHb 3HameHaTenbHo. Morm
3HanM y)xe MHOro CTOneTuMh TOMY Hasag, YTO 3Ta LIMLLIKOBUOHAA Xenesa... ABnsetcs
opraHom TenenaTudeckoro obuieHnsa". Mtak, MOXHO AymaTtb, YTO COXpaHunacb B
3aKOHCEPBUPOBAHHOM COCTOSHUKM "3puTenbHas" cnocobHOCTb anudmsa Kak TPeTbero
rnasa. Ecnn 6bl Takoe npeanonoxeHue onpasganocb, OHO NO3BOSMO Obl HAAEATLCH
B OyayLlemM Ha MakcMmarbHoe pasBUTUE U UCMNONb30BaHME "3pUTENbHOM cnocobHoCTN"
anuguaa. ITo Morno Obl NPUroanTLCA AN TeX Hepeakux cryvaes, Korga abcontoTHO
CrnenoMmy 4eroBeKky C HeobpaTUMbIMW U3MEHEHUSMM OBOMX pPeLenTopoB  3pEHUS
MOXHO ©Oblno ©Obl BO3BPaTUTb CMOCOOHOCTb BUAETb, HaNpuMmep, NpyU  MOMOLLM
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TeopeTUYECKN MbICITUMOTO 3NIEKTPOHHOIO 3pUTESTbHOIO NPOoTEe3a, BO34ENCTBYIOWEro Ha
HepBHblE arneMeHTbl anndmaa.

Takoe Hawe npeanonoxeHue He paHTasus. B 1957 r. Hemeukun yyeHbin A. dort
[79] onybnukoean paboty "MeanuunHckas kmbepHeTuka", B KOTOPOW YyTBepKaan, yTo
HeJaneko TO BpeMs, Korga Hayka co3gacT "MO3roBble W 3puUTeSNibHble NpoTesbl”.
Heuto nogobHoe 6biNo ocyuwectBneHo B CLUA B 1958-1959 rr. B ogHouW u3
nabopatopui nonuknuHukn r. Jloc-Anxenec (KanudgopHus). [lpasga, 3ato 6bino
OCYLLIECTBMEHO He nyTeM WHOYKTUBHOrO BO3AEWCTBUS 3MEKTPOHHOro npoTtesa Ha
HEepBHble 3NeMeHTbI anNngmn3a, a HenoCcpeACTBEHHbIM MPUCOeOMHEHNEM J3NEKTPOOO0B
npoTesa K 30HE 3pUTENbHOro LeHTpa mo3sra. Mo coobuweHnto yyeHoro batToHa [15],
cnenon naumeHT cTan "BmaeTb" BCMbIWKW CBeTa, roOBOPWUSl, 4YTO BUOUT CBeET
aneKTponamnbl, onpeaensn pacrnonoXeHne OKHa B KOMHaTe MO najarolemMy M3 Hero
AHEBHOMY CBETY, pasnuyan HekoTopble Apyrne "cBeToBble u3obpaxeHunsa" v 1. 4. Bot
HEeKOTopble TEXHUYECKNE NOAPOOHOCTUN 3TUX IKCNEPUMEHTOB.

B TbinbHOM YacTu yepena cnenomy npocesepnueanu (No4 HapKo3OM) OTBEPCTUS,
Yyepes3 KOTopble K Kope rofIoBHOrO Mo3ra NoABOAUNCL U30NMPOBaAHHbLIE NPOBOAHUKM C
Hepxasetowmmn anektpogammn anametpom 0,08 mm. (Mockonbky B 3puUTenbHbIX
LeHTpax HeT HEepPBHbIX OKOHYaHWUM YYBCTBUTENBbHOrO TpakTa, NauMEeHT He UCMbITbiBan
oonn). K OByM anekTpogamMm npoTe3a MnoABOAMNOCH HanpshkeHWe OT reHepartopa
NPSMOYrofbHbLIX MMMYNbCOB. B npoTese wumenca TpaHcdopmaTtop, K NepBUYHOM
OoOMOTKE KOTOpOro mnoAkn4yanacb 4epes ynpasnsgeMbli 3NEeKTPOMarHUTHbIN
npepbiBaTeNb ManoamMnepHas anekTpuyeckas 6arapes Ha 67,5 B.

WccnepooBaHusa nokasanu, YTO Npu HanpskeHuu Mexay anektpogamu B 25 B,
cune Toka 620 Mka ¢ vactoton 70 [y nauueHT "Bmaen" BCMbIWKKM CBeTAa.
OKcnepuMeHTaTopbl nofaralT, 4YTO MpU  3TUX nNapamMeTpax nogaBaemMoro K
3NeKTpoaam TOKa B KOpe rofIOBHOMO MO3ra NpoTeKakT MpPOLECChl, aHanornyHble Tem,
KOTOpble BO3HUKAIOT NPU BO3AENCTBMM BCMbILLEK CBETA ANEKTPOfiaMnbl HA HOpMaribHble
3puTenbHble peuenTopbl YenoBeka. B nocnegywouwem B cxeMy reHepatopa 6bin
BKMNtOYEH hoToanemMeHT. lNpn ero ocBelleHnn B LEnu 3feKTPOAOB MNOSABNANCA  TOK,
COOTBETCTBYHOLLMA "BMOeHMIO" BCMbIWeEK cBeTa. [launmeHT ¢ (poToafeMeHTOM B pykax
oTMeYan ropeHue anektponammnbl (MowHocTLo 40 BT) n onpegensan OKHO B KOMHaTe
no OHEeBHOMY CBeTy, nagarowemMy Ha oToanemeHT. [Janee 6binn ncnonb3oBaHbl ABE
napbl 9NeKTpoaOoB NPy 04HOM reHepaTtope ¢ poToanemeHToM. [pn 3TOM NaumeHT Mor
pasnuyatb HeKOTOpble Boriee CroXHble CBETOBbIE N300paXeHus.

K uncny gokasatensCTB 3MEeKTPOMarHUTHOM NpupoAbl "fiyda 3peHuss M MOXHO
OTHECTU npuMepbl, Habnogawwmecs M MUPe XULIHbIX >KMBOTHbIX. Hanpumep,
obuTarwasa B NycTblHAX A3uun sgoBuTas 3mes adha. npexage 4em cxBaTuTb  CBOKO
XepTBy (TyLKaH4YuKa, Kponuka), napanusyeTt ee B3rnsaoM. TOYHO TaK OXOTUTCA Ha
ManbKoOB XuLHaa pblba acTtpockonyc, kuBywass B Bogax ATNAHTUYECKOro oOKeaHa.
BonbLulyto YacTb CyTOK OHa NPOBOAMUT nexa Ha gHe (bptoxom BHM3). Ee nactb 1 rnasa
pacrnonoxeHbl Ha cnuvHe. Mbiwybl a3 poeldbl NpeacTaBnsalT  cobon  cuctemy
anekTpunyeckux 6atapeek. Koraa B none 3peHWsa acTpockonyca MNOsIBRSieTCs  Marek,
rnasa XuWlHWKa npuctanbHO crnegaT 3a ero npoaswkeHuwem. W BOT  BOpYr Teno
Manbka, B34pOrHyB, oLeneHeBaeT M B CreayloLluin MOMEHT Kak Obl BTArMBaeTca B
OTKPbITYHO NacTb pbIbbI.

Kakue xe cunbl napanuaytoT xxepTBy? OkasbiBaeTCsl, Kak TONbKO B NOSie 3peHus
3TON XUWHOM pbIObl nosiBNsieTcs M30bpakeHne nponsbiBalOWero Hag Hew Marnbka,
N3 ee rnas usnyyvyaeTcs INeKTPUYECKMN MMMYNbC, OOCTUratowmMn HEPBHOW CUCTEMbI
XepTBbl, BCIEACTBUE YEro OHa U MPUXOOUT B OUEeneHeHue, Aenasicb nerkon Jodblyen
XuHuKa. MsnydeHne m3 rnas npoucxoguT uUUCTO  peddsieKTOPHO Kak peakums Ha
3puUTENbHOE OLLyLLeHMe, NOyYeHHoe OT U30bpaxkeHnsl Marnbka Ha ceTyaTke rnasa.
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BoT ewe oavH npumep. B 6onotucTbix MecTax pek HOxHom AmMepukn cpeam
ryCTbIX TPOCTHUKOBbIX 3apocCrien BOAUTCHA BOAAHAs CBMHbSA kanubapa  AOBOSbHO
KpynHoe XuBoTHoe. Kanubapa nuTtaeTcss TpaBOW M KOpELUKaMW pacTeHWUW, Ferko
noaBvXHa Ha Cylle, NPeBOCXOAHO NnaBaeT B BoAe U nog BoAon. MeCTHble OXOTHUMKM
He pa3 Habnwganu, Kakum "cTpaHHbIM" cnocobomM HanagaetT Ha kanubapy orpomMHas
3Mesi aHakoHaa. BHesanHo nosBuBWMCE nepen  kanmbapow, aHakoHAa BbICOKO
nogHMMaeT rofioBy U MpucTaribHO CMOTPUT B rNa3a CBOEW OueneHeBLUEeN XepTBbl.
3atem 3mesi coBepluaeT MOSIHMEHOCHbIM OpPOCOK Ha kanubapy, Takke MOSTHUEHOCHO
obBuCaeT ee KonbLuamMu CBOEro MOryvyero tena, QywuiT U MHET, nepenambiBas ewn
KOCTW, a NOTOM 3arfnaTtbiBaeT ee HayuHas C ronosbl.

B. J1. [lypoB Ha onbiTe gokasar, YTO U No4 npucTanbHbIM B3rfAsAoM  YerioBeka,
YCTPEMIIEHHbIM B rnasa kannbapbl, 9TO XMBOTHOE BNagaeT B COCTOSAHME CTONOHSKa.
Ecnn e otBecTn B3rngag, 10 XMBOTHOE cpasy xe "npuxogut B cebsa". To xe camoe
NPOUCXOAMUT, €Cn YerioBeK CMOTPUT YyTb HMXE WU Bblille rfa3 XWBOTHOrO.
CnepoBaTtenbHO, B JaHHOM cnyyae, Kak 1 B onbitax C. A. TypnbirHa, "nyy speHunsa”
npeacTasnan cobon y3kun ny4yok NPAMO HanpasBneHHbIX GuopagnaLMOHHbIX U3MYyYEeHUN
rnasa.

NTak, MOXHO cuyuTaTb, YTO NpUCTanbHbIN B3rNs4 rnas BMecTe C  "nyvyamu
3peHns’" HeceT MaKCMMalibHYK 3HEpPruio U3NydeHus u3 nanodyek ceTdyaTku, Kak u3
MUKPOAHTEHH CBOeobpasHOro pagnaLMOHHOro annapara, 3aI0XXEHHOro B
3puUTenbHbIX AO0NSAX MO3roBon Kopbl. [lpoucxogut 3aTpaTa 3HEeprum HEWPOHHbIX
MO3rOBbIX KNETOK 3puTernbHOM obnacTtu kopbl mo3dra. [pu aTom "Bnevatnsawowas" cuna
B3rnsga oT NepBoro 4erioBeka, nonasllasg Ha ceTdyaTKy rnas BTOpPOro 4ernoseka (Mnm
XMBOTHOrO) 1 Aanee B LLEHTPbl MO3ra, MakcumarbHa. [Npy He3Ha4YnTenbHOM CMeLLeHUN
B3rnsga B CTOPOHY OT rfna3 BTOPOro YenoBeka (Mnu XXMBOTHOrO) cuna B3rnsga yxe He
MOXET Mpomn3BecTn "BnevaTneHns" Ha ero ueHTpbl. Ecnn  >xe nepsBblin YernoBek
3aKpoeT rnasa, 04eBMOHO, HUKakMe "nydn 3peHus" He nsnyyarTca BoobLuie U HUKakas
3Heprns U3 nanovek ceTyaTKu ero rnas He pacxogyeTcs.

Bosce He ob6sa3aTenbHoO, YTObbI "Bnevyatnsawowasa" cuna M npoaoKUTENbHOCTb
OrnopagnaumMoHHOro BO34ENCTBMS "nMy4va 3peHus” Obina Kakon-To

0COBEeHHO 6onbWon U ANUTENBHON. N3 TEXHUKM KMHEMaTorpadmMm U3BECTHO, YTO
Ans  Toro, 4ToObl YernoBeYEeCKWM rna3 BOCMPUHAN TOT UMM MHOM Kagp dunbma,
MUHMManNbHas AONUTENbHOCTbL BPEMEHW €ro 3KCno3uuuu (nokasa) He AoSmkHa ObiTb
MeHee 1/20 cekyHaobl. bonee cTpemuTenbHas CcMmeHa KagpoB “cmasbiBaeT"
KMHOKapPTUHY rnas He BUOMWT Ha 3KpaHe HuKakux kagpoB. O4Hako cermyac gokasaHo, YTo
ecnn Mexay KaapaMmm Ha KUHOMMEHKe BCTaBUTb OAWMH OTNNMYAOLWMIACA OT OCTalbHbIX
A06aBOYHbIN Kagp, Ha KOTOPOM HamucaHbl, Hanpumep, TOSMbKO [Ba-TpU CroBa,
NerkofgoCTynHble MOHMMaHWID, TO XOTA Mbl HE YBUOAMM WX Ha 3KpaHe (HEe CMOXeM
npoYnTaTb, MOCKONbKY OHU MNPOMESNbKHYNM OYeHb ObICTPO), B 3pUTESNIbHOM LIEHTPE
Halero Mo3ra OHW BCe Xe OCTaBAT cnej BMAOCNeACTBUM 3TM  CroBa  Ham
NPUNOMMHAIOTCA: OHM "BCNMbIBAOT" B HAWWeM CO3HaHWUK (ToYHee B NOACO3HaHMK) nmbo
B CBSA3M C BOCMOMMHaHMEM O BUAEHHOM dournbme, nnbo HesaBucumo OT aToro. Marno
TOro, CrioBa 3T GOPMUPYIOT HALLM MbICIN U XXeNaHus, T. €. OKa3blBalT BO3AeNCTBUE
Ha CO3HaHWe YernoBseka.

Koe-uyTo 06 amouuax

Kakum obpa3omMm MoxeT OblTb OOBbACHEH 3TOT )eHOMeH? byaem cmoTpeTb Ha
MeANeHHO (Mnun BbICTPO, 3TO BCE paBHO) ABWXKYLLYKOCA nepepn rnasamm 6enyro neHTy,
no BCen ANMHE KOTOPOW HayepyeHa vepHas npsimass nuHusA. Bckope Halwm rnasa
NPUBbLIKAIOT K 0AHO0Opa3unto KMHeMaTorpaduyeckon "guHaMmnkn" aToro n3obpaxkeHus m
Aaxe ycTalT cneguTb 3a NPOABMXXEHWEM NEHTbI U NIMHUK Ha Hel. Ho ecnu Ha nuHum
BOPYr OKaXeTca Kakad-HMbyab 6onee 3ameTHasa 3a3ybpuHka (MnyM nonepedHas
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YyepTouvka), ee MNOSIBMIeHMEe HalW rnasa ToTyac Xe ferko OTMEeTAT B MNOLCO3HaHWUW.
PaccmatpmBas aHanoruvHble SIBNEHWS MO APYrMM OTMeYaeMblM  NOLCO3HaTeNbHON
ctbepon Mo3ra olyLeHUsIM, Hanpumep OT "MUMOnEeTHbIX" CUrHanoB 3BYyKa
YyNbTPaBbICOKON 4acToTbl (CBUCTOK [anbToHa. cMm. pasgen "Opran cnyxa"), Mbl
NPUXOAMM K BbIBOAY, YTO YCIIOBHbLIN pediekc, T. €. peakuusi opraHu3aMa Ha 9Tu
OLLYLIEeHNda, NposiBNsieTCa W Torga, Korga YrOBMEHHOW MO3roM AeWCTBME TaKoro
"MUMONETHOro" cUrHana HegoOCTYMNHO aHann3y U CUHTE3Yy CO3HaHUS.

OpHako npuBefdeHHble akTbl HE TONbKO NoATBepXOalT 6GuopagnaunoHHbIV
ahdektT gencrems "nyda 3peHus”. OHM NO3BONAOT pa3BUTb 3TOT BbIBOL B CTOPOHY
fonee TOHKOrO MOHMMaHUSA CTOMb 3amMevaTeNnbHOro PeHoMeHa.

Bo-nepBbix, OencTBMe "MUMOMETHOro" CNOBECHOr0 CurHana nokasbiBaeT, 4TO
34eCb Mbl UMEEM [€erNi0 U CO BTOPOU CUrHanbHom cuctemon. K Tomy ke npoaenaHHbin B
1938 r. onbiT T. B. NypwtenHa, koraa nepuenueHTtka E. I'. Hukonbckas ncnonHuna ero
MbICIIEHHOE BHYyLUEHME: TMpPOU3HEeCTM crnoBa "MHe nNpPUATHO 34ecCb cuaeTb”,
noaTeBepxgaeT BO3MOXHOCTb BKITHOMEHUSI BTOPOW CUrHanbHOW cuUcTeMbl B cdepy
bnopaguaumoHHon cBsaAsn. Bo-BTopbix, BcnomMHuM onbliT B. J1. [JypoBa co nbBOM
MpuHuem. CHavana neB UCMNOSTHWUIT MbICNIEHHbIN "nMpukas" OpeccupoBLUMKA: HanacTb
Ha NbBULY; 30eCb areHTOM Bo3gencTBusa (NoboyvHbIM pasgpaxutenem) OT B3rnsga
YyesioBeka NOCNYXWUN UMNYIbC, U3MEHUBLLMI CMOKONHOE (T. €. TOPMO3siLee) COCTOosIHME
HEepBHOro LieHTpa B MO3ry fnbBa Ha Bo3byxaarollee: neB Hanan Ha nbBuuy. 3aTem
nocrnegoBan [LpYyron MbICIEHHbIN "npukas" gpeccupoBLUMKa NbBY: YCMOKOUTLCS; B
AAHHOM cny4ae nobo4vHbIM pasgpaxuTeneM y nbBa OT B3rfngga YerioBeka MocryXun
UMMYNbC, U3MEHUBLUMIA pasgpaxeHHoe (T. e. Bo30yXaawllee) COCTOAHWE HEepPBHOrO
LUeHTpa y NbBa Ha TOpMo3silliee: neB ycrnokouncd. He roBopuT nn 39TO0 O TOM, 4YTO
OuopagnaumoHHoe fencTeme "nyda 3peHus” B 00OMX chnyyasix cogepKano HeKyk
aMoUMOHanbHy "okpacky": B OOHOM cnyyae 3TO Obina amouust BO3OyXaeHus, B
Apyrom amoumsi ycnokoeHusi. CpasHuBas aTm oba crnyyass ¢ dpaktamym TOPMO3SLEero
BO3OENCTBMA "nyya 3peHns”" y XMWHMKOB (NpyM HanageHunm Ha o06e3BOSNIEHHY 3TUM
"flydom 3peHnsa" XepTBy), Mbl BUAUM MnopasuTenbHoe oTnuudmne. Yenosek, 6narogaps
BbICLLEN CTYyNeHM CBOEro pasyma, Co3HaHud, YymeeT "okpawwwmsaTtb" "nyy 3peHuna”
aMoumen, T. e. AencTByeT nsbupartenbHO, CO3HaTeNbHO MNOAYUHASA Bbl3blBAEMOE UM Yy
XXMBOTHOrO AENCTBME CBOEMY (YENOBEYECKOMY) aKTy MbIWeHUs. NHbIMK cnoBamu, Mbl
BUOUM, YTO YeSfIoBEK B OOHOM Crlyyae opraHumsyeT OOHO MOBeAEHWE XMBOTHOrO, B
Apyrom apyroe. JKMBOTHOE HE MOXEeT TaK NocTynaTtb. Hanagatowmin Ha XepTBY XULLHUK
HEe MOXeT [eWCTBOBaTb n3bupartenbHO, 9TO JUWb MWMHCTUHKTUBHO (MHCTUHKT
noagepXXaHusa XM3HW NuTaHMeM) . 34ecb MPOoSBNSAETCA CBOWUCTBEHHAA >KUBOTHOMY
MUPY HU3LWasa CTaansa CO3HaHWS.

Boiwe yxe npusogunuce BbiBOAbl akag. [1. [1. JlazapeBa o TOM, 4TO
HEeYyTOMIISIEMOCTb 3PUTENbHOMO LEHTPa CBs3aHa C ApYyron (PyHKUMEnW 3TOro LeHTpa,
a UMEHHO C MpoTeKalLWMMNn B HEM MEPUOAMYECKUMU peaKkunsamm

XMMMYECKOr0  CBOWCTBA. JTM  peakumm Knagyt Hadano obpasoBaHuio
9NEKTPOMarHUTHbIX KofiebaHun B 3pUTENbHOM aHanua3aTtope, UM U3MYyYEHUI0 HapyxXy
3NEeKTPOMarHUTHbIX BOMH (T. e. "nyyen 3peHus” no Hawen Teopun b. K.). WHbIMK
crnosamu, 30eCb [EeNCTBYET 3aKOH: XMMUYECKOe uYepe3 IrekTpudeckoe n
aneKkTpuyeckoe 4epes XMMmuyeckoe. ITUMU CrioBaMW Mbl XOTenun Obl NULWHWA pa3
NoAYEPKHYTb OPraHUYecKyld CBSA3b MPOLLECCOB XMMWUYECKOrO CBOWCTBA B  MO3ry
yenioBeka ¢ BMO3NEKTPOMAarHMTHbLIMK Npoueccamu.

[na Hawen Tembl He MeHee BaXHOe 3HadYeHWe MMET BbIBOAbl U U3 APYrux
uccrnegosaHun. W3BecTHO, Harnpumep, YTO BBeOEHHble B OpraHM3Mm 4ernoBeka
ankanoubl N3 coka pacTeHnsa MeckanuHbl B Mekcuke cnocobCTBYOT BO3HWKHOBEHWIO
B CO3HaHMM y 3TOro YenoBeKa BHYLLEHHbIX rannioumMHaunin n obneryaroT y Hero npouecc
"npmvema" MbICrIEHHON MHGOPMaLUNK, NepedaHHON OPYrMM YerOBEKOM Ha pacCTOSIHUW.
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Bpaun-tokcukonoru, nyyas gencrteme coka MeckanuHbl B Mekcuke, OTMeTUN, YTO OH
NPUBOAUT MEKCUKAHCKUX MHAEWLEB (NMPUCTPACTUBLLMXCA K MpMeMy 3TOro coka Lesion
rPynnon y4acTHWUKOB, crneunanbHO cobuparowmnxca ans  3Tonm uenn B obpsiaoBomn
06CTaHOBKE) B COCTOSAHNE HEODObIYAMHOWN CBA3AHHOCTM [OBWXEHUN OTAENbHbIX OpraHoB
Tena M 3aMeTHOM NerkocTu BOCHPUATUA (BCEMM  YYaCTHMKaAMM Tpynnbl) MbICIN,
nepefaHHoOM OOHUM W3 YMEHOB [Pynnbl, CUMTAOWMMCA Y HUX BOXAEM. Takoe
CBs3aHHOe (NodaBrfieHHOEe) COCTOAHWE [BUraTernbHbIX WMMYNbCOB Bpavun HasBanu
TEPMUHOM "amMnaTua" M yCTaHOBWUIIM, 4YTO  "aMMNaTUYHbLIM' MHOWMBUA NOKasbiBaeT
pesynbTaTbl NpMemMa HeBbICKa3aHHOW BCIlyX MbICAM ropasgo nyylle, Yem 4YerioBek B
HopManbHoOM coctosiHn. Hanpumep, a.-p OcmoHg [80] no a3Ttomy noBoay
npuaepXxmBaeTcsa creayrowero MHeHus: "Hackonbko s MOry cyguTb, Bbl3BaHHOE 3TUM
COKOM COCTOSIHUE MOXHO OOBACHUTL TeM, 4YTO MO3r Torga WMeeT HeKoTopoe
HapyLleHne pyHKUuMM (Npy NogaBfIeHHOCTU CO3HAHUSA) U NO3TOMY pearnpyeT Ha npuem
NMOCTOPOHHEN MbICnM Bonee 4yyTko M Bonee MOMHO, YeM MO3r C HOpMarbHble MU
PyHKUMAMKN". OCMOH, cYMTaeT, YTO MOCKOSIbKY XMMU3M BeELLEeCTBa COKa MeCKanuHbI
N3MEHSeT YyBCTBUTENBHOCTb K BOCNPUATUIO NepefaHHON MbICIIEHHON MHopMaunn Ha
pacCcTosiHUK, 3TOT peHOMeH (nepefady Mbicnen) W criegyetT OTHeCTU K paspsagy
MaTepuasnbHbIX SBIIEHUN.

OpHako BaXHO 34ecb U apyroe, HEOTMEYEHHOE YNOMSHYTbIMU UccnefoBaTenamm
06CTOATENLCTBO, [ANS  MOSICHEHMS KOTOPOro npuxoguTcs caenatb HebornbLlioe
oTcTynfieHMe. Mbl yxe roBopusiv O TOM, YTO Mapanuaylollee BO3AeNCTBME
OnopagnaumMoHHOM BOMHbI "nyya 3peHuss" Ha ABUraTeNibHbIi  LEHTP Yy KepTBbl
XULWHNKA OBOBACHAETCHA Kak pasgpakeHue, U3MeHsiiolee [MaBeHCTBYIOWY  pPosib
HEPBHOIMO LEHTpa Mo3ra XepTBbl: U3 BO3OyXaawWwen MOTOPHblE OBWXKEHUS
cobCTBEHHOIrO OpraHM3ma, oHa (porib) caenanacb TOPMO3SILLEN.

CnepoBaTtenbHO, Hapsgy C  BbI3BaHHbIMM — 3TUM  "nMyyoMm  3peHus”
OMO3NEeKTPOMarHUTHLIMM  MpoLleccaMm B MO3TY >KepTBbl, OYEBMOHO, MNPOU3OLINN U
XMu4yeckme npoueccol (06bsiCHIEMbIE NPUBNEYEHHbIMM Bbille BbiBogamu n3 pabor I1.
. JlazapeBa). Ho BMecTe ¢ TeM Mbl MOXEM AOMOSIHUTb WM HECKOSNbKO WCNpaBUTb
paccyxaeHusa a-pa OcmMoHaa HOBbIM BECKMM COOBpaXKeHMeM: O4YeBWOHO, XMMWUYEeCKMe
BELLleCTBA COKa MecKamnuHbl MOCAYXUM TeM pasgpaxutenieMm, KOTOpbI U3MEHMUN
rMaBEHCTBYIOLLYIO POSflb HEPBHOIO LIEHTpa U3 Bo3byxaatollen B TopMossawyro. Mexay
COCTOSIHMEM "amnaTumn" YyenoBeka M COCTOSIHMEM MOAABMEHHOCTU OBWXEHUN XepPTBbl
XWLLHMKA MOXHO MOCTaBUTb 3HaK paBeHCTBa. OOHAKO OWMOOYHBIM crefyeT cyuTaTb
MHeHue a-pa OcmoHaa, ByaTto npu "amnatmn" NpoucxogaT "HeKkoTopble HapylleHUs
HOopMarnbHbIX QyHKUMW Mosra". Ha camom pgene yHKUMM MO3ra oOcTarTcs
HOpPManbHbIMKU, TONTbKO M3MEHSIETCA MNaBEeHCTBYOLWAA pofib AENCTBYIOLWErN0 HEPBHOMO
LUeHTpa B MO3ry; U3 Bo3byxaawLlen oHa CTaHOBUTCHA TOPMO3SLLLEN 3TO H eCcTb Bornee
npaBunbHoOe onpegeneHve cocTtosHua "amnatun". K ckasaHHOMYy crnegyeT elle
npubaBuTb, 4YTO MaTepuarnbHbid XapakTep (eHoMeHa nepegayn MbICIIEHHOM
MHopMauumn rpynne "amnatndecknx" nogen HUWYEM MUHbIM Henb3s OOBbACHUTbL, Kak
TONbKO OencTBMeM OGumopaguMaumMoOHHON BOMHbI.  M3MNyYaloWenca U3  LeHTpanbHOn
HEepPBHOW CUCTEMbI BOXaKa B MPOLIECCe MbILSEHUS, MPOUCXOASALLEM B €ro MO3ry.

Ho n aT1o ewe He Bce. [pod. A. B. JleoHTOBMY yunT [45), 4TO BO MHOMMX Criyvasix
BO3OYXXOEHUS Y TOPMOXEHUSA MMMYSTbCOB MPOUCXOOUT TaK HasblBaemasi aCCUMUIISALNS U
ANCCUMUNALNA XUMUYECKUX KOMMOHEHTOB B COOTBETCTBYHOLMX  OpraHax HepBHOM
cuctembl. [log aTMM Hago noHMMaTb cregylouiee: B COCTaB NPOBOASLLEN UMNYbC
TKaHW HEpPBOB BXOAAT TaKkKe BeLlecTBa, CNOCOOHble K obpaTHbIM peakumam. Takue
peakuum Hepeako COMpPOBOXOAKTCA  ANEKTPUYECKMM  NpOoLeccoM auccouumaunm
(pasnoxeHust), maywmm B CTOPOHY  OCBODOXAEHMS  OTpuUaTeNbHbIX WMOHOB
(auccumunaumsa), unm B CTOPOHY  OCBOBOXAEHMSI  MOSIOKUTESbHBIX ~ WMOHOB
(accmmunsums). NMoaTomMy MOXHO NMPUHATL, YTO NPWU COCTOSHMM "aMmnaTumn" moasra, noa
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AeNcTBMEM NpuLleaLllnX 3BHe BuopagmaumoHHbIX N3NydyeHnn (TenenaHemsl M3 Mo3ra
BOXKaka) NpoMCXOoAmMT MPOLECC acCUMUAALNKN, NPUBOASALUNIN HE TONMbKO K NOAABMEHUIO
ABuraTenibHbIX UMMyNbCOB Yy "aMmnaTudeckoro" wuHAMBMAAQ, HO M K  obneryeHuio
AanbHeNwWwero BOCNPUATUA UM TEX XKe U3NYYEHUN.

Ham npeacraenseTtcsl, YTo peHoMeHanbHasi CnocoOHOCTb 4YerioBeka MbICIIEHHO
Ha pacCTOsAHMM BO3OEWCTBOBATb Ha OPYrMX HaxoguTcd Bce ewe B 3a4aTOYHOM
COCTOSIHMW. He npaBbl Te, KTO cyMTaeT 3Ty CNOCOBHOCTb MO3ra OTXKuBatoLLEWN,
BblpoXaatowenca mn 1. n. HaobopoT, oHa npeacTaenseTr cobon Hayano, 3aponbill
HoBOW, 6Goriee BbLICOKOM CTYMEHW pasBUTUSA YErIOBEYECKOro CO3HaHWA Ha  HOBOW,
BbICLLUEN OCHOBE, HAa OCHOBE BMONOrM4YEeCcKon paanocBa3un.

MoaTBepkgaeT 3Ty rmnoTesdy NPOCTOW 3aKOH NpUpoAbl: YeM 6ornblle 4YernoBek
CTaHEeT ynpaxHaTb B cebe 3Ty Guonornyeckyto cnocobHoCTb, TeEM Gonbluee pasBuTue
OHa Mony4nT U TeM MoryLLecTBeHHee OyaeT BrnacTb YenoBeka Hag Npupoaon.

Masa IV
OPFTAH CIYXA AHAJIU3ATOP BUWOJINEKTPOMAIHUTHbLIX BOIJIH
AKYCTUYECKOW YACTOTbI
MonbiTaemcst O6BACHUTL "MexaHu3M" BOCNPUATUS CO3HAHWEM YernoBeka
BeLLleCTBEHHOro 3BYyKa ("cepebpuctoro 3BoHa") Ha 605bLLIOM PacCTOSAHUN OT UCTOYHUKA
3ByKa.

Kak n3BectHO, cepoe BeLlleCcTBO MO3ra, T. €. CKOMMEHMEe TaHrMMO3HbIX KNEeTOK,
NEeXUT y caMOu NMOBEPXHOCTM TFOMIOBHOTO Mo3ra W obpasyeT ero kopy. CpegHue
YacTu Mo3sra cocTosT M3 Oenoro BellecTBa. B HMXHMX YacTax nonywapui moasra,
BHYTPW, C KaXXOOW CTOPOHbI, JieXaT HECKOSIbKO BHYTPEHHUX  CKOMMEHWA Ceporo
BewecTBa Oonblne raHrmum ronoBHoro mosra. OHM  COCTOAT U3 HEWPOHOB
accoumMaumnoHHOro Tmna (accouunaumsi coyeTaHue, cooduiectso). Kopa ronosHoro moasra
COCTOUT M3 MHOMMX psgoB (5-8) raHrmmMo3HbIX KMEeTOK, NMPUYEM B KaaoM Takom psaay
nmeeTcst OBbIMHO MO HECKONBbKO SIPYCOB OOHOPOAHbLIX KneToK. dusmonoru cuvrtatot
[35], uTO B KOpE rofioBHOrO MoO3ra umMeeTca B cpegHeM 14 mMunnnapaoB HepBHbIX
(raHrNMO3HbIX) KNETOK.

®PyHKUMM NONyLLIApPUIA rONOBHOMO MO3ra CKNaAblBaKTCA TaKkKe M3 AesATEeNbHOCTU
YyacTen, COCTaBNAwLWMX ABe TPaKTOBblE CUCTEMbI: ABUratenbHyo n
YyBCTBUTESbHYO, U K3 paboTbl LIEHTPOBLIX M aCCOLMALMOHHbIX HEWPOHOB, NPUYEM
oTMevaeTca Oonblioe npeobnagaHMe acCoUMauMOHHbIX Hag UEHTpPoBbIMU.  JTO
nocrnegHee o0O6GCTOATENBCTBO AenaeT Monywapus TrOofoBHOMO MoO3ra rnaBHbIM
LUeHTpanbHbiM OpraHoOM BbICLLEN HEPBHOW AOEATENbHOCTM YerioBeka, MOCKOSbKY
accoumaunoHHbIE HEMPOHbI M 00pa3ytoT BbICLUME LIEHTPbI MCUXNYECKOW OeATENbHOCTU
yenoseka. A. B. JleoHToBMY [45] ykasbiBaeT: "Kak Bcsikoe [OBWXKeHUWE, Tak U
YyBCTBUTESNIbHOCTb BCSKOrO y4acTka XXMBOrO Teria MMEKT CBOW CO3HATESNbHbIA LIEHTP
B apke Mo3ra: 370 BblpaxatoT 0ObIKHOBEHHO Tak, YTO B MO3ry UMEKTCS "NPOEKUNOHHbIE
BONOKHA", Bnarogapst KOTOpbIM BCE y4aCTKM Hawero tena ¢ 6onblien Unu MeHbLlUen
TOYHOCTbIO N COBEPLUEHCTBOM "CrpoeunpoBaHbl” Ha KOpPKY Moara. brnarogaps atomy,
Hanpumep, MNOMUMO AENCTBUTENbHOM HOrMM, B MO3ry  YAMBUTENbHbIM 06pasom
CYLLIECTBYET CBOS, €CMM MOXHO TaK Bblpa3nTbCs, "Mo3roBas” Hora, Hamm COBCTBEHHO
HenocpeaCcTBEHHO N CO3HaBaemasi Cnocobom, 40 CMX MOpP HEMoAAALLMMCS CKOSMbKO-
HNMOYOb yOOBMNETBOPUTENbBHOMY OOBACHEHWUIO" (sABNeHne  Habnwganocb y nuy C
amMnyTMPOBAHHOW HOrow (UNnM pykown); Nocne yaaneHuss Horm MoXeT NPOWTM HEeCKOSbKO
neT, OAHAKO OMNEPUPOBaHHbLIN He MepecTaeT anoBaTbCs Ha GOnb, Hanpuvep, B
GonbLWOM nanbLe oTpe3aHHOM Horu). TOYHO Takke CnpoeuupoBaHO B KOPE rofIOBHOMO
MO3ra U ABWXeHue (MM MoXeT OblTb NuWb NpeacTaBfeHne O OBUXKEHUU) TON Unn
nHom Yactn Tena. CoobpasHo 3TOMYy pasnMyaloT NCUXO-MOTOPHbIE U NCUXO-CEHCOPHbIE
LUeHTpbl MO3ra W uvaywme OT HUX Hyrn. PasgpaxeHune nepsbix nepegaeTcs
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TPaKTOBbIM MOTOPHbIM MyTaM, BO3OyXAeHWe BTOPbIX MPOUCXOAUT OT pasgpakeHust
TPaKTOBbIX YYBCTBUTESbHbIX MyTENW CNMHHOrO Mo3ra. CyliecTtBOBaHUE NPOEKLMOHHON
CUCTEMbl TFOSIOBHOIMO MoO3ra obycnoBnuBaeT TaK HasblBAaeMyl JoKanuMsaunto
(pa3meleHne) LEHTPOB YYBCTBOBAHMS B TFONOBHOM MO3ry. Cxema pasmeLleHnst aTux
LEeHTpOB nokasaHa Ha puc. 15. Puc. 15. Cxema pacnofnoxeHus B roriOBHOM MO3ry
YyenoBeka LEHTPOB YyBCTBOBAHWUS OTAESbHbIX OPraHOB M YNIEHOB Tena.

Mo onpepenennto akag. W.MN. MNMaesnosa, pednekc, "pedriekc ectb HenpeMeHHas
3aKOHOMepHas peakunsa opraHnama Ha BHELUHWUA areHT, KoTopasi OCYLLEeCTBNAeTCHa npu
NoMoLLM onpeaenieHHoro otaena HepBHOW cucTembl”. [InNs BO3HMKHOBEHUS pedonekca
HeobXxo4MMO BHellHee pasfpaxeHue CO CTOPOHbl Cpefbl, OKpYXalolWen OpraHu3Mm.
HavanbHass ¢asa QOenctBus 9TOro pasgpaxeHus 3akn4vaeTcss B npeBpalieHuun
BHELLHEN 3HeprMn B HepBHbIM npouecc. [lpeBpalwleHne 3TO MNPOU3BOAUTCS
peuentopom11, B AaHHOM criydae BOSIOCATOW KIETKOM CIyXOBOro HepBa B YNUTKe
BHyTpeHHero yxa. OT peuentopa 93TOT npouecc pacnpocTpaHaeTca (no
LEeHTPOCTPEMUTENBHON HEPBHOW HUTU) B MO3roBou KoHeLl aHanusartopa.
CnepoBaTtenbHo, "criyxoBon" pednekc HEBO3MOXeH 6e3 aHanusaTtopa. B HopmanbHbIX
YCIOBUSIX BOCMPUATUS 3ByKa aHanus3aTop COCTaBnsieT WCXOLHYK, CPefHI WU
KOHLLEBYIO YaCTU BCEro CyXxOBOro HEPBHOIO NYTU, UMK CRYXOBOW peddrieKTOPHOM Oyru.

K. T1. MaBnoB npeacTaBnsieT HEPBHbIA NyTb UM pedNIeKTOPHY0 Ayry B Buae
cuenneHvss Tpex annapatoB: 1) aHanuMsatopa, 2) COeOUHUTENbHOro  Unu
3amMmblkaTenbHoro npubopa; 3) UCMOMHUTENBHOINO UNKU 3amblkaTernbHoro npubopa. OH
npuwen K BbiBoAgy, YTo "Gonblume nonywapus NpeacTaBnsAlT rnaBHENWNM 06pa3om
rofIoBHOM KOHeL aHanusatopa. CnegoBaTtenbHo, U Bce Bonbline nonywapusa 3aHaTbl
BOCMPUHUMAKOLLMMMN LEeHTPAMM, T. €. MO3roBbIMU KOHLL@MWN aHanu3aTtopos"12.

CnyxoBon aHanusaTop COCTOUT M3 peuenTopa, T. €. BOMOCaTON KMNEeTKN B yruTke
BHYTPEHHErO yXa, CllyXOBOro HEpBa M TeX MO3roBbIX KMeTOK B 60NbLUMX NONywapusx, B
KOTOpPbIX  3aKaH4YMBaeTCs CnyxoBom HepB. Cnyx ecTb [AeATeNbHOCTb BCEro
CNyxoBOro aHanusartopa, npuyemM BbICLLNI aHanus CNyXOBOro  OLUYLLIEHWS
OCYLLIECTBMSETCA COOTBETCTBYHOLLEN FAHIMIMO3HOW KIETKOW KOPbl FOSIOBHOMO MO3ra Kak
MO3roBbIM KOHLIOM aHanusatopa. W. Jl. [laBnoB nokasan, 4YTO MO3roBOW KOHeLl,
aHanmsatopa caMm no cebe npefcrTaBnseT CAOXHbIN MexaHu3Mm. OH cocTouT K3 sapa
cOBCTBEHHO  MO3rOBOrO  KOHL@  CMyXOBOr0  aHanusatopa Kak  OCHOBHOIO
BOCMNPUHMMAIOLLEro 3BYKOBOE pasfgpakeHMe HEepPBHOro afieMeHTa W psaga apyrux
paccesiHHbIX B KOpe MO3ra 3fieMeHTOB JAaHHOro aHanusartopa.

W. T1. NMaBnoB gokasan, YTo aHanu3aTopbl ABASKTCA HEOOXOAUMbBIMU OpraHamm
npucnocobneHns opraHnama YernioBeka K okpyxatowen cpege. EgMHcTBo opraHusma c
BHELUHEN Cpedon U ero 3aBUCUMOCTb OT BHELLUHEro mMupa BbiCTynaetr B dopme
pednekca. CnegoBaTenibHO, HA4O NOHMMATb, YTO HEMPEMEHHOM W 3aKOHOMEPHOW
peakuuen Ha MNoMyyYeHHbIn MoumM mMo3roM B 1919 r. 3BykOBOW pasfgpaxuTenb B BuAeE
npuwegwen OoT Mo3ra MOero ymuparwouwero gpyra ©OuO3neKkTpoMarHUTHOM  BOJSHbI
(akycTnyeckom 4YactoTbl) ABUNCSA HEMPEMEHHO U 3aKOHOMEPHO BO3HUKLUMK Y MEHS B
3TOT MOMEHT pedekc: s NOAHANCA Ha JoKTe U caenan psan OBWKEHWA B MOMCKax
NCTOYHMKA 3BYyKa. W HA0OOpPOT, 3TOT pedhnekc ABUSCA pe3yribTaTOM BOCNPUATUS MOEN
HEPBHOM CUCTEMOW Mpuwlelen U3BHE B MOWM  MO3r  3NIEKTPOMAarHMTHOM BOJIHbI
BMONOrM4YeCcKoro NPOUCXOXOEHUS.

He npoTtuBopeyat nm mou BO33peHUda reHmnanoHomy yvyeHuto W. . lMaBnoBa o
BbICLWLEN HepBHOW pAedatenbHocTM? MHe kaxeTcs, HeT. [lpexge Bcero npusenem
HekoTopble B3rnsaAabl WM. T1. [NaBnoBa Ha BHyweHuMe Boobwe. "BHyweHune ecTb
Hanbonee ynpoLEeHHbIN TUNMUYHENLLNI YCIOBHBIA pediriekc YeroBeka... Bo3MOXHO, 4To
Mbl KOrga-HMbyab HaydynMMmcs genatb BHYLWEHME U XXMBOTHbIM BO BPEMS TMMHOTUYECKOro
COCTOSAHNA"13.
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[MaBnoBckoe yyeHMe He YTBepXOaeT, 4YTO HeT WM He MOXeT 6bITb
OnopagnaumMoHHbIX W3MNYYEHUN W3  LEHTPanbHOM HEPBHOW CUCTEMbI, HO W He
AokasblBaeT Hanuume nx. Kak nssectHo, cam W. l1. NaBnoB He 3aHMMarncs sonpocamu
anekTpodmanonornm HepBoB. Ero nHTepecosanu TonbkO BONPOCHI YNCTON OU3NOSTOrNN.
B ctatbe, nocesweHHOM namaTu ceoero cotpyaHuka A. B. Camonnosa, . I1. MNaenos
nuweT: "A 6bin 1 ocTalCb YNCTBIM PU3MONOrom, T. €. UccnegoBaTenem, N3yvarLnum
YHKUMN  OTOENbHbIX  OpraHoB, YCIOBUS  OEATEeNIbHOCTM  3TUX  OpraHoB W
CUHTe3upoBaHne paboTbl opraHoB B OOLLYIO MexaHu3auuio TOro unuM Apyroro otaena
opraHvsama Wnu uUernoro opraHusama, M Mano MHTEpPecylCb MocreaHnumMu  rnyookMmu
OCHOBaHNAMU (YHKLUMOHUPOBAHMA oOpraHa, ero TKaHW, Ons 4Yero yxe TpebyeTtcd
NPENMYLLIECTBEHHO XMMUYECKNA NN OU3NYECKUA aHanua".

Kak-To npu nocewenun nadopartopum W. I1. Maenoea (B 1925 r.) npod. A. B.
JleoHTOBMY pacckasan eMy 00 onblTaxX MbICAEHHOrO BHYLUEHUS XWBOTHbIM B. J1.
[lypoBa 1 0 pesynbTaTax 3KCNepuMeHTUPOBaHUS Yepes aKpaHupyowy kamepy b. b.
KaxuHckoro. Ho W. T1. lMaBnos npuHuMnuManbHO oOTKasancs obcyxaaTb BnvsiHUe
aMoumoHarnbHon "okpackn" nonydaembix B. JI. [NypoBbiM peakuuMh KMUBOTHOTO.
Bmecte ¢ Tem m3BectHO, 4Tto W. 1. [1laBnoB MNOMOXUTENbHO OTHOCUNCA K paboTam
cBoero yvyeHuka B. KO. YaroBua no anektpodusmonormm HEpBOB, NpPeaocTaBui emy
NOJSTHYIO BO3MOXXHOCTb BECTU 3NEKTPOPU3NONOrniyeckne nccrnegoBaHus B pykosogumMom
um (M. T. NMaenoebiM) nadopatopun. HecomHeHHo, 3Han W. I1. MNaenos 1 o Tom, 4to B.
HO. YaroBeL, 9BNSNCS OCHOBOMNOJIOXHUKOM MOHHOW TEOPUM pasfpaxkeHus, no CywecTBy
AOKa3blBaBLUEWN 3MEKTPUYECKYIO NPUpoay MNCUXUMYECKMX MNpPOoLEeccoB. 3Han OH Takke O
B3rnagax v pabdotaxll. [1. JlazapeBa, yTBepxaaBlLIero MMEHHO Ha OCHOBE WMOHHOW
Teopun Bo3bYXXAEHWS, YTO 3TOT NCUXMYECKUIA NPOLECC CONPOBOXAAeTCA NOSABNEHNEM B
OKpY>XatoLLeM NPOCTPAHCTBE 3NIEKTPOMArHUTHOW BOSHbI, KOTOpasi, 4OX04s OO LEeHTPOoB
MO3ra Apyroro vHavMBuAyyma, ObHapyXmBalowero TOT Xe nepuo u Ty Xe peakuuio,
npuBoauT ero B BO3byxaeHue. VMiHave roeops, W. J1. [laBfnoB HECOMHEHHO 3Harn, 4To.
pa6otbl [1. . JlazapeBa u B. KO. YaroBua yxe B Te BpemeHa (1920 r.) pasanu
BO3MOXHOCTb MNOAXOAUTb K (PeHOMeHy nepefayn MbICAIEHHON uHdOopMauMM Ha
pPacCTOsHWE C TOYKM 3PEHUS TEHEePUPOBaAHUS SNEKTPOMArHUTHbLIX BOSIH B HEPBHbIX
kneTtkax mo3sra. Obnagas Kpyro3opoM KpynHewnwero yvyeHoro, W. I. MNasnos, .engumo,
Haxoausl NPaBOMEPHOM a HY)XHOW Ans Hayku paboty y cebs B nabopatopum n B
obnactn anekTpodM3MonorMm HepBOB, XOTS CaM 3TUM HENOCPEeLCTBEHHO WU He
3aHuMarncs.

MosgHee wkonon W. T1. lNaBnoBa ©ObINO Ha4yaTo W3yd4eHUEe BO3OENCTBUSA
3NEKTPOMarHUTHOrO Nosisi Ha BbICLUYKO HEPBHYIO AeATENbHOCTb14.

Llenn npsamon n o6paTHOM CBA3M B HepBax

Ho BepHeMcs k pedhnekcam OT CriyxoBbix BOCNpuUATUIA Mbl cuMTaem, 4to ynuTka ¢
3aKknoYeHHbIM B Her KopTueBbiM oOpraHom SBNSETCA peuenTopHbiM — annapatoM
CNyXOBOro aHanu3aTopa, NpeBpallalolnuM SHEPrui  3BYKOBbIX BOMMH B 3HEPrUKO
HepBHOro BO3OYXOeHWsl, a B3siTad BMECTe€ C MO3rOBbIM KOHLOM  CITyXOBOrO
aHanusaTopa, CuUcTemMa 9TUX HEpPBHbIX 3M1EMEHTOB COCTaBNSAET 3aMKHYTYK Lerb
npsiMon n obpaTHon cBsI3n TOMCOHOBCKOrO koriebaTenbHOro KoHTypa.

MprMHMMas 3T NPeanocbINK1, NOCMOTPUM, Kak Ha UX OCHOBE MOXHO OOBACHUTL
dakT coctosiBwerocs B 1919 r. npuema MHON n3BHE OMO3NEKTPOMArHUTHOM BOSHbI C
4acTOTOW, XapaKTEePHOM ANs BbICOKMX TOHOB "cepebpucToro 3BoHa".

[MpuBOAS onMcaHMe HECKONbKUX oOnpefeneHHbIX CTPYKTYPHO pasHoobpasHbIX
raHrnMosHblX KneTok, A. B. JleoHToBMY oTmevaeT [47]: "...uMmeeTcsa psag ocobeHHocTen
HEepBOB, KOTOpble HanpawMBalTCA Ha TPAKTOBAHWE UX C TOYKM 3pEeHUs nyten u
annapaTtoB 451 NPOBEAEHNSA 3NEeKTPUYECTBa...
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BnonHe o4eBMAHO, YTO Mbl MMEEM B AAHHOM Crlydae He Kakue-TO CcriyvyanHble
CTPYKTYpbl, @ annapaTbl, YCTPOEHHbIE MO KakoMy-TO ONpedefieHHOMY nnaHy, rae
YHKUMS U CTPYKTYpa onpedensatoT apyr gpyra". 3Ta ycTaHOBKa JaeT HaM OCHOBaHwue,
HanpuMmep, paccMaTtpuBaTb FAHIIMO3HYI0 NMMPaMUOHYIO KNEeTKy Mo3ra (Mo pucyHky 16,
3aMMCTBOBaHHOMY 13 ynoMsiHyTon paboTbl A. B. JleoHTOBMYaA) C €e MHOrOYNCIEHHBIMU
BHYTPEHHUMU pubpunnamm, NMeLLUMM ynbTPaMUKPOCKONMYECKNE
"GnAWwKM" (NNacTUHKK, MYroBKWU, LUMMUKW U T. M.) HaA MHOMMX CBOWX KOHUAX BHYTpWU
KneTku, Kak nogobuve pagnonamn-TpuoAOB HECKOSbKUX HasHayeHun. Tak, MOXHO
AONYCTUTb, YTO HEKOTOpble M3 3TUX Namn UrparT PoSfib reHepaTopoB, U3ry4aroLmx
OMO3NEKTPOMArHUTHYIO BOJSTHY HapyXy, Apyrue e U3 HUX UrpatoT posib AETEKTOPOB,
obOHapyXuBalLWmMX MNpuUIeaWwyo M3BHE OMO3NEKTPOMarHUTHYKO BOMHY. B nepsom
criyyae Mbl UMeeM pagauoreHepaTop, BKIOYEHHbIN B KoriebaTernbHbI KOHTYP Kakon-TO
OLHOW Lienn HEPBHbIX 3fIEMEHTOB 4YesI0BEYEeCKOro opraHuama, T. €. MHbIMWU CrioBaMu
"Guopaguonepegatymk’, a BO BTOpOM cnyyae (cC pagnoaeTeKTOPOM)
"BruopagnonpueMHuk". PaccmMoTpumM "BHYTPEHHIOK" paboTy TOro n Apyroro, Koraa OHu
Nno OTAENbHOCTU pas3MeLLeHbl B CUCTEME CITyXOBOro aHanusaTtopa.

Puc. 16. MHorouncneHHble TOH4YaWWIME  QUOPUNNAPHbBIE HUTM a C
YyNbTPaMUKPOCKONMUYECKMMN BAPUKOIHBIMU YTOMNLEHNAMMN 6, NnnacTuHkamu (bnswkamm)
e, NYyroBkamm W LUMNUKaAMKU I U T. J1. HAQ MHOMMX CBOMX KOHLAX, COCTaBfiSIOLNE COMY
(Tenbue) raHrnNMoO3HOM NUpPaMUAHOM KIeTKU Mo3ra Yenoseka (no PamoH-u-Kaxany).

BocnpuHATble BonocaTbiMM HEPBHBIMWU KreTKaMu Ha OnpedeneHHOM yvacTke
OCHOBHOM MeMOpaHbl YNUTKM  CRyXOBOro peuentopa "Guopaguonepepatymka"
akyctmyeckne konebaHms yCroOBHO TOW 4acToTbl, KOTOpasd XxapakTepHa Ang
"cepebpuctoro 3BoHa", nepeganucb MO CNYXOBOMY TpPakTy B KOPKOBbIA  KOHeL,
CNyxoBOro aHanusaTtopa B Mo3ry. B aTom npouecce ponb NPOBOOAHUKOB HEPBHOrO
TOKa OENCTBUSA Urpanm He TONbKO LIEHTPOCTPEMUTESbHbIE BONTOKHA LEeNn HENPOHOB OT
peuenTtopa 4O MO3roBOro KOHLA aHanu3atopa, HO U LeHTpobexHble BONOKHa ApYyrou
Luenu HeMWpoHOB, mayuien OT MO3rOBOrO KOHUA aHanusatopa o peuentopa. OTu
HeMpoHHble Uuenn obpasoBanu o00e BMecTe OAWH 3NEKTPUYECKU  3aMKHYTbIV
konebaTtenbHbI  KOHTYp, B KOTOPOM CTan  LUMPKYNupoBaTb  KonebaTenbHbIN
OMO3NEKTPMYECKMIA TOK. B KOHTYpP, COCTOALLNIN M3 ABYX HEMPOHHbLIX Lienen (kak 13 OByxX
MOJSIOBUH), BKIIOYEHbLI CONEeHouabl, KOHOeHcaTopbl, reHepupylowas "paguonamna” wu
3HEpProucToYHuK (3epHa Hucecnsa B siape raHrnmMo3Houn KneTtku). Hapyxy e nanydanacb
OMoanekTpoMarHMTHas BOSIHA COOTBETCTBYHOLLEN YaCTOThbl. Ho npwm 3TOM
OnoanekTpnyeckoe pasgpaxeHue (Bo30yXOeHMe) MO3roBoro KoHua aHanmMsatopa
COOPOBOXAANOCh aHanM3OM MU CUHTE30M MOSy4YEHHOr0 3BYKOBOIO OLLYLLIEHUA B MO3ry
"Guopagunonepenartymka”, n NPUHATBHIA aKyCTUYECKUA curHan Obifl OLEHEeH CO3HaHWEM
yenoBeka Kak "cepebpucTbii 3BOH". TakoBbIM 3TOT 3BYK Oblfl yCribllwaH UM OCO3HaH,
€CNN OaHHbIN MO3r ObIST B CO3HAHUKM, UIK e OH Obin "ycnblwaH", HO He OCO3HaH, ecnu
MO3r 6bINn XMB, HO He Obln B co3HaHuW. B nocnegHem criydae B MO3ry He morna 6bl
nponsontn pabota no aHanuMly U CWUHTE3y nocTynuBwero (M3 peuentopa)
aKyCTU4eCKoro curHana.

OpHako ecTb elle ofHa BO3MOXHOCTb, Koraa rnpu HopmMasibHOM COCTOSIHUM MO3ra
He coBepLlaeTCd aHanM3 M CUHTe3 MNOCTYNMBLUEr0 B MO3r W3BHE aKyCTU4eCKOro
curHana. M3 paboT 3HaMEeHUTOro MaBfIOBCKOMO WMHCTUTYTaA U3NONOTUN U3BECTEH
cnegyrowmin  onbiT. [MOMeLWEeHHbIn B 3BYKOHEMNPOHWUL@EMYKD KaMepy 4erioBek
npuKacaeTcsa pykon K KOHTakTaM, K KOTOpbIM (kak eMy 006 3TOM 3apaHee cOoob6LlEeHO)
MOXeT ObITb noaBedeH ©6e3onacHbIn ANs 340poBbs Crabbli UMMYNbLC  ANIEKTPOTOKA.
Korga BkntovaloT TOK, TO owywas yaap, YenoBek otaeprmsBaeT pyky. [loBTOpHbIe
npobbl BOCMUTLIBAIOT YCTOMYMBLIN pedoniekc OoTAeprnBaHus pykm Ho BOT ycnoBus
onbiTa U3MeHsitoTca 6e3 BegoMa AN UCMbITYEMOro: 3a MUHYTY nepen  BKIOYEHMEM
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nMnynbca Toka NPUBOAUTCA B LEWCTBME HaXOOALMNCS B KamMepe M HEBUOUMbIA 4N
NCNbITyeMOro cBUCTOK anbToHa. Ero BbICOKOYACTOTHOE 3By4YaHue

ONIUTCA CTOMbKO Xe BPEMEHMU, Kak U MMNynbC Toka. Ho 4enoBedveckoe yxo He
MOXET YCnbllWaTb 3TOT 3BYK, N UCNbITYyEMOMY KaxeTcd, ByaTo B Kamepe no npexHemy
ctout abcontoTHas TuwuHa. [Mpobbl  OOHOBPEMEHHOW nogaudn NMMNYbCOB
HECMNbILUMMOrO 3ByKa W 3NEKTpOTOKa MOBTOPAOT HECKOSNIbKO [OEeCATKOB pa3 C
pasnuYHbIMM WHTEpBanamm mexagy npobamn. Habniogatenu BHe kamepbl BUAAT
(4epe3  3acCTEKNeHHOe OKHO B CTEHE Kamepbl), 4YTO Kaxablih pa3 npu  npobe
UCNbITYEMbIN OTAepruBaeT pyky. Ho BOT ycnoBus onbitTa M3MEHAITCS elle pa3 (onATb
6e3 Begoma Ans UCNbITYEMOrO): TeNepb Npu nogade MMmnynbca "HeCnbILMMOro" 3syka
UMNYNbC TOKa HEe BKIIKYalT, a Mexay Tem Habniogatenu BUAAT, YTO  UCMbITYyEMbIN
oTaepruBaeT pyky, Kak ecnu 6bl ero yaapwun Tok. Ecnn ero cnpocutb, nodemy OH
OTAEPHYN PYKY, OH CKaxeT, YTO eMy nokasanocb, OyaATo ero ygapun TOK. Takum
obpa3om, BocnuTancst YCroOBHbIM pedriekc Ha Takon BTOPUYHBIA [00OABOYHbLIN
pasgpaxuTenb (HECHbIWUMMbIA 3BYK CBUCTKa [anbToHa), NpU KOTOPOM OTBETHas
peakumsi opraHMamMma MnposiBrsieTCs, XOTa AeNCTBUe 3Toro 4o6aBOYHOro pasgpaxurens
HeLOCTYNHO aHanu3y N CMHTe3y Mo3ra. BneyaTtneHne o0 TakoM, YCIOBHO Ha30BEM €ro
"MUMONEeTHbIM", curHane (3Byke) kak go6aBOYHOM pasgpaxutene He Aowno go
CO3HaHUS UCMNbITYEMOro, XOTS M OTPa3nnoCb B €r0 HEPBHOW AEATENbHOCTU: BbI3BaIo
OTBETHYIO peakumio. ITO 3HAYUT TaKKe, YTO YXO YernoBeka BCe Xe BOCMpuMHMMaeT
3BYK CBUCTKa [@anbTOHa, HO OEeNCTBME 3TOro CuUrHana Kak 3BYKOBOrO pasgpaxuTens
OTpaXaeTcs TONbKO B MNOLCO3HAHUM 4YernoBeka. OTO "noaco3HaTenbHoe" aencteue
Henb3si NPOTUBOMNOCTaBMATbL CO3HATENIbHOMY: M B TOM, U B APYrOM MPOSIBNSETCSA Halle
CO3HaHWe, XOTSA U B pasfnnyHON ero CTeneHu.

3 BbIBOAOB, cAefiaHHbIX Ha OCHOBE 3KcrnepuMeHTanbHon paboTbl npod. B. A.
[MogepHW, Mbl 3HaeM, YTO BOCMPUHATOE B MO3ry OLLYLLEeHNEe CHavana BO3HUKAeT B €ero
nogco3HatenbHon ccepe, a 3ateMm opmupyetTca B Co3HaHuu. CrnepoBaTtenbHO,
AENCTBUTENBbHO MOrYT ObITb Criyyau, Koraa AeCcTBME TOTO UMM MHOMO pasapaxutens,
oTpaxatollee . siBfieHNe BHELLUHEro Mmpa B HaleM CO3HaHUW, MOXeT AONTU TOSbKO A0
noAco3HaTeNnbHOM chepbl MO3ra 1 TeM HE MeHee Bbi3BaTb peaKkLmio OpraHm3ama.

N3nydeHHas HapyXy Mo3rom "Guopaguonepenatymka" 6GuoanekTpomarHutHas
MbICNIUTENbHAs BOSIHA C 4acTOTOW, COOTBETCTBYKOLWIEN 4acToTe KonebaHun
"cepebpucToro 3sBoHa", 4OCTUINa BO BHELUHEM MPOCTPAHCTBE 30HbI, FAe B 3TOT MOMEHT
HaxoauTcs Mo3r "GuopagmonpuemHuka". Bonocatas HepBHas KneTka CryxOBOro
peuenTopa y "6mMopagmonpuemMHmka”, Kak MMKPOAHTEHHA UM UHOVKATOP, HACTPOEHHbIN
Ha AOnVMHY BOJMHbI, COOTBETCTBYIOLLYI KorebaHnam "cepebpuctoro 3BOHA",
BOCNpUHANA 3Ty BOSHY M obpa3oBasnia B TOM 3aMKHYTOM KOHTYpe, B KOTOpbIA 3TOT
"MHOMKaTop" BKITOYEH, kKonebaTenbHbIN TOK COOTBETCTBYIOLEN YacTOTbl NEPUOAOB.

B pesynbTaTe npuwen B eCTBUE BeCb KonebaTenbHbI KOHTYP Ha 3Ty 4acToTy
konebaHunin, Ha4anacb BUBpauusa BOMOCATbIX HEPBHbLIX KMETOK Ha TOM e y4yacTke
OCHOBHOM MeMbpaHbl YIIMTKN CIyXOBOro peuenTtopa y "duopagnonpueMHmka”, Ha Kakom
310 6bIIO0 B MeMbpaHe yxa y "Ouopaguonepegatyvka". bnarogaps aton Bubpauuu
Nnosly4ymrniocb Takoe Xe buoanekTpudeckoe BO3OYyxAeHWe (pasgpaxeHue) MO3roBoro
KOHLa CnyxoBOro aHanusatopa (buopaguonpuemMHuka), Kakoe COOTBETCTBYET 4uCny
konebaHun "cepebpuctoro 3BoHA", BOCHPUHATOrO CNyXOBbIM  aHann3aTopoMm
"Guopaguonepegartumka”. Y  "OuopagumonpuemMHuka" ke  3TO pasgpaxeHue
COMPOBOXOanocCb aHanM3oM M CMHTE30M aKyCTUYeCKOro ollyuieHus. Tenepb B ero
MO3ry Obln  OCO3HaH [daHHbI 3BYK, KakK "yCrblWaHHbIN" COOGCTBEHHBIM YXOM
"cepebpucTtbin 3BOH". lNpaBaa, Noka YTO Mbl HE MOXEM HMYEro ckasaTb O TOM, Kak
OCYLLIECTBMNSETCA B MO3ry camas OLEHKa xapakTtepa BOCMPUHATOrO 3ByKa, Hanpumep
UMEHHO "cepebpuncToro 3BoHa".
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Taknm obpasom, npegnaraeTcs HECKOMbKO HOBbIV B3rfsi4 Ha opraH cryxa Kak Ha
aHanu3aTop He TOSIbKO YXXe M3BECTHbIX, OObIY4HbIX B HAlleM MOHMMaHWW  3BYKOBbIX
pasgpaxeHun, HO U aHanuaaTop NpPUXoLsLEero B MO3r U3BHE HE W3BECTHOro npexae
pasgpaxuTens 6MoanekTpoMarHMTHON BOSHbI aKyCTUYECKON YacToThl.

M3noxeHHas Bbiwe pabovaa runotesa 6OMOINEKTPOMarHUTHbIX KonebaHun B
HEpPBHOW cUCTEeMe uYerioBeka MNpuBOOUT K COBEPLIEHHO  HOBOMY  MOHWUMaHWUIO
Hen3BecTHOro pgocene U3MONOrMYECKOro Ha3HaAYeHUS OKOHYaHUM LIEHTPOBEXHOro
HEepPBHOrO BOJSIOKHA B peuLenToOpHbIX OopraHax Hawmx 4YyBcTB. B TO Bpema kak
LEeHTPOCTPEMUTENbHbBIA HEPBHbLIA TPaKT, MO KOTOPOMY MAET B MO3r BOCMPUHATOE
oLlylleHne, sIBNSIETCA OOHOW MOSNTIOBUMHOM 3aMKHYTOW Lienn konebaTenbHOro KOHTypa,
LEeHTPOBEXHbIN HEPBHbIN TPaKT COCTaBMSEeT €ro BTOPYH MOMOBUHY. TONbKO npwu
TakoM YCMNOBUW KOHTYpP OenaeTtcs B AENCTBUTENbHOCTU "3aMKHYTbIM" M 1o oboum
NnosIOBUHaM €ero MpoxoauT TOT caMbli  KonebaTernbHbIn TOK, O KOTOPOM CTOfb
ybeomTenbHO roBopuT B CBOMX paboTax akagemuk B. A. JleoHTOBUY, Ha3biBas HEMPOH
"annapaTtomMm konebaTtenbHOro Toka". B Halwem NOHUMaHUM LEeHTPOOEXHbIN HEePBHbLIN
TPakT urpaeTt posb NPOBOAHUKA 0BpaTHOM CBA3M Kak HENPEMEHHOW 4YacTh 3aMKHYTOro
KonebaTenbHOro KOHTypa M COCTaBnsieT MHY [MOSIOBUHY 3TOro KOHTypa. [pyryto
NMOSIOBUHY COCTaBnsAeT LEeHTPOCTPEMUTENbHbLIA HEPBHbLIN TPAKT.

Hawa runotesa no3BosisieT NoHATb M Apyroe, ocTaBaBLleecsl 40 CEero BpeMeHu
HeobbACHMMBbIM, hrsmnonornyeckoe ABneHue, Korga 6e3Hormn nHBanug >anyetcs Ha
6onb B 60MbWOM nManble HecylwecTByowen Horn. IMEHHO HannuMe B HEpPBHOW
cucteme KonebaTenbHOro KOHTypa B COCTaBe [BYX MOSIOBUH (LEHTPOCTPEMUTENBHOM
N UEHTpoOeXHOW) [aeT HaM OCHOBaHWe cdopmynupoBatb 3TO  0ObACHEHMeE.
"lNpoekunoHHble BonokHa" (no TepmuHonorm A. B. JleoHTOoBMYa), O  KOTOpPbIX
roBOPUISIOCH Bblle, eCTb MO3roBasi YacTb TOro KosniebaTtenbHOro KOHTypa, KOTOPbIN B
BMOE [OBYX €ro MOMOBMH [OBYX  HEPBHbIX TPaKTOB  (LEHTPOCTPEMUTENBHOIO U
LEeHTPOBEeXHOro) 4OXOANT OT MO3roBOM KOpbl A0 OOMbLIOro nanbLa Horu.

N ecnn uns-za amnytauyum Horm npousoLusia nepepeska 9TUX OBYX TPaAKTOB B
MeCTe MUCCeYeHusi, TO AOCTaTOMHO Manenwero 60ne3HeHHOro pasgpaXeHns oCcTaTKoB
3TUX HEPBOB B 3aXXMBLLUEM paHEBOM pybLe, Kak nony4nTcs Bo3byKaeHne OCTaBLUMXCA
HenoBpeXaeHHbIMU y4acTKoB 0B6OMX MOMOBUH AaHHOro  konebaTeribHOro KoHTypa.
BoabyxaeHue ato B BUAe konebaTenbHOro Toka 4encTBms OOoMAEeT A0 "NPOEeKUMOHHbIX
BOJIOKOH" B Kope Mo3ra 6e3Hororo 4yenoseka uM Gyget conpoBOXOaTbCs aHanu3oMm u
CUHTE30M B €ro MO3ry, Kak oco3HaHHOoe GoneBoe ouyuieHne B "6onbwom nanbue"
OTCYTCTBYIOLLIEN HOTW.

bonb Ha paccTosHUK

OpHako oOkasblBaeTCd, 4YTO ouylleHne pes3kon 6onm B TOM WM UHOM
nepndepumHoOM opraHe MOXeT MOJSly4UTbCH B CO3HaAHWW OLHOro YerioBeka U Toraa,
Korga npaktuyeckn 3Ty 6onb owlywaeT He 9TOT, a APYron YernoBeK, XOTs Obl OH U
Haxogunca Ha odeHb 60MbLIOM paccTosHUKM OT nNepBoro. Tak ObIIo B OAHOM BecbMa
WHTEPECHOM B 3TOM OTHOLUEHWUM Ccriydae, O KOTOpOM fbe3Ho coobuimn MHe B CBOEM
nucbMe B ceHTabpe 1959 r. nutepatypoBeq asepbangxaHckoro Teatpa gpambl . B.
KopHennu (Baky). Ero pogHas Tetka E. . BapnamoBa, npoxusaswas B r. Kokange,
18 mona 1918 r. Bopyr nodyBcTBOBana cunbHenwyt 6onb B obnactu neesown rpyau.
bonb aTta He yHMMmanacb B TeyeHue psga pgHen. Cambil  TaTeNbHbIA BpayvyeOHbIn
OCMOTP He obHapyxun y E. . B. HUkaknx BngmMmbix Npu3HakoB TOM MU MHOWN BONe3Hu
neBow rpyaum.

"bonbHaa" 3anucana 3TOT CTPaHHbIA Crydan B CBOW OHEBHMK, Kak MNpUBbLIKIA
3anucbiBatb U gpyrme npumMmevartenbHble nepexuBaHus. 3atem 0onb npowna, u1 o6
3TOM Bce 3abbinn. B Havane 1921 r., npubbiB B baky, E. . B. nonyymna nucemo ot
cBoen 3amyxHen godepn M. WN. KypTowwBunu, kotopasi Bce 3T0 BpeMs Npoxueana B T.
batymn. B cBoem nucbme goyvb coobuwana matepu, 4to 18 wmonsa 1918 r. oHa



58

nepeHecna cepbesHylo U 04eHb DOME3HEHHYIO onepauuio NeBon rpyam us-3a 6onesHn
rpyaHuuen. Torga 1o b. . B. BCNOMHMMNa CBOK 3anncb B OHEBHUKE W, Npo4YUTaB ee,
ybegmnacb B NOSIHOM COBNageHUN Mo BPEMEHU MNEPEXUTON et CUnbHON 6onn Boesan
rpyav un onepaunn neson rpyan y podepun. Tak, Ha pacctosHum 2700 KM no npsamon
nnHum (Mexagy KokaHgom u batymn) maTepu nepepanach tenenateMa 6onesHeHHoe
OLLYyLLIEHNE JoYepMW.

Mo Hawen Teopum MOXHO Mnpegnonaratb, YTO B [JaHHOM crydae Wu3rnyvyeHHas
HapyXy Mo3rom 6onbHon godepun B batymmn GuoanekTpomarHuTHas BOSIHA C 4YacTOTOM,
COOTBETCTBYHOLEN YacToTe KonebaHun, CBOMCTBEHHOW OLLyLlEHUIO pe3kon 6onv B
neson rpyan, pocturna KokaHga, roe B 93TOT MOMeHT npebbiBana ee MaTb.
MaHrNno3Hasa KreTka Kopbl MO3ra MaTepu, Kak OeTeKTop, BOCMpPUHANAa 3Ty BOJSHY U
obpasoBana B 3aMKHYTOM KOHType HEpBOB ee fieBoW rpyaum konebaTtenbHbI TOK
AENCTBUS COOTBETCTBYHOLLEN YACTOThI.

B pesynbtate nonyymnacb BMOpauus 9TUX KINETOK Ha TaKOM e KOHLEBOM
y4yacTKe HepBOB fieBOM rpyauM Yy Martepu, Ha KakoMm 3T0 ©Obino y [oyepwm.
Bcneactene aton Bubpaumn, y mMatepu Monyyvyunochb Takoe xe  BbuoanekTpuyeckoe
"Gone3HeHHoe" pasgpaXeHue YyBCTBUTESIbHOMO aHanus3aTopa B ee MO3ry, Kakoe
COOTBETCTBOBAsIO pasgpakeHUIo YyBCTBUTENBHOIO aHanu3aTopa B MO3ry govepu. 910
pasgpaxeHue conpoBoOX4anocb B MO3ry MaTepu aHanm3oM U CMHTe30M 6orie3HeHHOro
owyLleHns Kak "cobcTBeHHOM" pe3kor 6onu B NeBou rpyau.

OAHO NuWb BbI3blBAeT YYBCTBO rMyOOKOro yauBreHUst. 3TO HUYTOXHO Manas
MOLLHOCTb M3fy4aemMon Mo3rom "buopaanonepegartymka” aHeprum nNpu akte nepegaydn
YYBCTB W NepexmBaHnin Ha paccTosiHue. I aTon ncyesarolle mManon 3Heprun Bce Xe
AOCTaTOYHO, 4YTOObI npuBECTH B aencreune pedneKkTopHbIn npubop
"BruopagnonpueMHmnka" HacToNbKO TOHKMM U COBEpPLUEHHBLIM ABNAETCS 3TOT Npubop, 3TO
yaANBUTENbHOE TBOpPEHWe npupodbl. [JOCTUrHEM N Mbl TaKOro COBEPLUEHCTBa, ecnu
nonbiTaemMca co3gatb NoAoOHbIM NpUBOp, HEM3BECTHO, HO HaM HagOo MATU NO 3TOMY
nyTwn.

B 1924 r. mbl coBmectHo ¢ B. Jl. [dypoBbiM Habpocanu (Ona ero KHWUrn)
CNneaywLwyro KapTUHY OEUCTBUA  MU3NYYEHHOW MO3roM "Guopagmnonepenarymka”
MbICNUTENBbHOM  3Heprun:  "BonHbl  KonebaTenbHOM  MbICAUTENbHOM  QHEPrnn
(anekTpomarHuTHble KonebaHus onpegeneHHoOM 4acToTbl), W3Ny4YaemMble HEepPBHOW
CUCTEMOWN, PacnNpOCTPaHATCS OT Hee BOBCE CTOPOHbI cdepouarnbHo, co3gaBasi B
KaXgonm  TOuKe  OKpyXKalwero npocTpaHCTBaA  MNEPEMEHHOE  3HepreTudeckoe
(anekTpomarHuTHOE) none. Kaxgas Toyka 3TOoro NpocTpaHcTBa (Mons) nog BrMSHUEM
BOJIH MbICNUTENbHOM aHeprum Byaet obnagaTb nepeMeHHbIMU noTeHunanamm. Takum
o6pa3om, ecrnv BOSHbI MbICIIUTENBHOW 3HEPTMM BCTPETAT HA CBOEM MNYTU MNOAXOAALLNN
NPOBOAHVK MPUEMHUK (B OAHHOMY Clydae HEpBHYHO CUCTEMY ApPYroro  >XMBOro
cylwiecTtsa), To, coobwas pasHbiM TOYKaM 3TOro0 NPOBOAHMKA pPasfnyHble NepeMeHHbIe
noteHuuanel, BOSMHbI 3TM OyayT MHAyUMpOBaTb BO  BCTPEYEHHOM  OpraHu3ame
KonebaTtenbHble TOKW, XapakTepHble AN  M3MYy4YeHHOW MbICIIEHHOW, WHopMaunn.
MHoyumpoBaHHble TokM obrnagatoT  OOblMHO  He3HauyuTeNbHbIMW  amMnMTydamu
KonebaHui, n NO3TOMy OBHAPYXXMUTb N NOYYBCTBOBATb X MOXET He Kaxnasi HepBHas
cucTema,, a Nub CKopee BCero Ta, B KOTOpoW nepuop konebaHuin cobCcTBEHHbIX BOSH
coBrnagaeTr C nepuvoaom kKornebaHuWm W3Ny4eHHOW BOSHbI, T. €.  CUMHXPOHHO
HacTpoeHHad. bnarogaps ckopocTu pacnpocTpaHeHuss BonH, pasHon 300000 km B
cekyHOy (CKOpOCTb cBeTa), npakTU4eckn KonebaHust U3Ny4eHHOW MbICIIEHHOWN
MHOPMaUUKM  MOSBASAKTCA W MCYe3alT B MNPUHMMAlOLWLEN HEpPBHOW cuUcTeme
OOHOBPEMEHHO C BO3HMKHOBEHMEM W WUCYE3HOBEHWEM MX B M3Mydawolwlen HepBHOW
CUCTEME, He3aBMCUMO OT pacCTosHUA, gensuwero atm obe cuctembl. OgHako, korga
n3ny4yeHHasi MbICrieHHasa MHpopmMauma nonagaeT B MO3r, O4MHAKOBO HAaCTPOEHHbIN, TO
4YTOObl ObITb OTMEYEHHON B CO3HaHWUM €ro, Heob6xoAUMO YCrOBME COCTOSAHUA MOKOS
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ero (CoH, TpaHC, TMMNHO3, OTCYTCTBME COBOCTBEHHbLIX MbIcren). Torga  M3nyyYeHHas
MbICleHHas uHdopMauuss B Buae KonebaTenbHOro Toka MpOHMKaeT B cpedy
MO3roBbIX YacTul, NPOMAA Nepen TeM Yepe3 MUKPOAHTEHHY U psaL MPUEMHUKOB, Nocne
4yero NPoM3BOAMT, MO 3aKOHY MHAYKUMU, TaKyto Xe nepeMeHy OBWKEHUA U rpynnmpoBOK
YacTul BewecTBa MO3ra, Kak 3To ObIIo B nepefarollemM MO3ry B MOMEHT U3NyYeHUs
AaHHOW Mbicnn. [MpuHUMarWwmMn ke  Mo3r  nosniydaeT  pednekc OT MPUHATOW
MbICIIEHHOM MHOPMaUuK, TONYOK K paboTe, nocrne KOToporo oH nmbo npogosikaet
MacCcMBHO MNpPWHUMAaTb Ccriegylolwme 3a MNepBOM MbICNEHHble  MHopmauun, ecnu
HaxoauTCsas B TpaHCe WU no4g rMNHO30M, JNMbo npoposrmkaeT paboTtaTtb
CaMOCTOATENbHO B 3a4aHHOM €My HanpaBfieHWW, ecrivu COCTOSIHWE TpaHca He UMMeno
MecTa. B kayectBe xe appekta OT NPUHATON MbICIIN BO3HUKAKOT B NPUHMMaoLWEM
MO3ry  MMaruHauum:  ONTUYEeCKMe,  3BYKOBble,  YYBCTBUTESbHblE,  BKYCOBbIE,
OOOHsATENbHbIE W, HaKoHel, KOMMMeKCbl Mbicnu. Takonm B3rngg Ha npoueccsl
MbILUSIEHNS, C TOYKM 3peHus pusmkn crnabbix TOKOB, B HACTOsLLEe BpeMs MO3BOMSET
NOCTPOUTb aHanormi Mexagy AeNcTBMEM paguoCTaHUUM M HEPBHOM CUCTEMBI XXMBOIO
opraHuama".

30ecb YMeCTHO cocrnatbCsl Ha MHeHue akag. [1. [1. Jlazapesa [41]: "Mbl
AOJIDKHbI, TakMM obpasom, cuntTaTb BO3MOXHbIM YFOBUTb BO BHELUHEM MPOCTPaHCTBE
MbICNlb B BWAE 3NEKTPOMAarHUTHOW BOSHbI, W 3Ta 3ajaya sBNseTcs OAHOW U3
NHTEepecHenwmnx 3agay buonornyeckon guamkn. KoHe4Ho, a priori MOXXHO YykasaTb Ha
OFPOMHbIE TPYAHOCTU HaxoXOeHUs aTUX BOMH. [oTpebyeTcs pag net HanpsKeHHOW
paboTbl Ans TOro, YTobbl HEMNOCPEACTBEHHO OTKPbITb 3TU SABMIEHUA Ha OonbiTe, HO, BO
BCSAKOM cnyyae, HeobxoaMMOCTb MX NpeAckasbiBaeTcsl MOHHOM Teopuen BO3byaeHUs.
Mepenaya MbICNN B NPOCTPAHCTBO AAaeT onpefefieHHble OCHOBaHUS AN 00bsACHeHUs
SBMIEHUM TMNHO3a, BHYLWWEHNA U Meauymmnama n npencraBnseTcsi, HECOMHEHHO, OYEeHb
WHTEPECHON C TEOPETNYECKOMN N NPAKTUYECKON TOYKM 3peHns".

Kak unsBectHO, KopTueB opraH crnyxa (noTka BO BHYTPEHHEM Yyxe) 4YerioBeka,
ABNSAIOWNACA pPeLLEenTOPOM 3BYKOBbIX  OLLYyLLEHWMWA, B  COCTOSHUW  ynaBnuMBaTb
OTAEenbHble 3BYKM peyn, HO npom3BecTn aHanuid (a Tem bonee cuHTE3), T. e..
BblAENUTb N3 3NIEMEHTOB 3BYKa MPU3HAKM peyn Kak CurHanbl, Beaylme K NOHUMaHU
peyn, OH He MOXeT. JTOT CMOXHbIA MPOLEecC aHanmM3a W CUHTe3a 3BYKOB, Kak
BOCMPUSATME CMbICMA peyn, T. €. MO CYLEeCTBY MPOLECC CO3HAHWSA UM MbILUSIEHNS,
OCYLLIeCTBMSAETCA B KOpe ronoBHoro mosra. Cnyx, 6yay4m OCHOBOW BOCMPUSTUS peun,
cam copmMmupyeTcs (C MIageHYeckux gHen YeroBeka), MNOCTOSAHHO TPEHMPYSCb Nopg
BNUSIHWEM BOCMNPUHUMAEMbIX C PEYbI0 3BYKOBbBIX CUrHasoB.

TecHenwas cBA3b Criyxa C pedeBbiMU CUrHanamu ocyuiectTensietTcs ©6narogaps
KOHTaKTy Mexay KOPKOBbIM KOHLIOM CIyXOBOrO aHanmsatopa, pPacrofioXXeHHbIM B
3aHUX OTAenax BepXxHeun fieBON BUCOYHOW U3BUITUHbI, U peYeBbIM OTAENTIOM KOPKOBOMO
KOHUa ABUraTenbHOro aHanuaaTtopa, HaxoAsWwmMMcs B 3aHUX oTAerniax neson NobHowm
n3BunuHbl. BaxHo oTtmetuteb (no W. T1. Tlasnosy), 4YTO peyb yeroBeka
COMPOBOXOAETCA KMHecTe3andyeckumui15 pasgpaxeHusamn, MaywuMmm B KOpY Mo3ra
camoro rosopsilero. OHM (pasgpaXkeHus) n cnyxat curHanamu, CrnocoocTByHOLMMMU
perynmpoBaHuio HOPMarsnbHOro MpPOTEeKaHUs NMPoLeccoB peyun, u Boobuwe wurpatoT
Ba)XXKHYIO POJib B CITIOXKHOM MPOLEeCcCe MbILUSIEHUS.

Becbma Gonblioe 3HayeHve Onsi NOHUMaHus 3ToM ponu umeet gaHHoe W. T1.
[MaBnoBbiM reHvanbHoe onpegeneHne peyn: "Ecnn HawuM  owyweHns u
npeacraBneHns, OTHOCALMECHA K OKpyXalLwemy Mupy, ecTb ONd Hac  nepBble
curHanbel, TO pedb, cneuuanbHO Mpexae BCero KMHeCcTe3ndyeckue pasapaxeHus,
naywime B KOpy OT peyveBbiX OpPraHoB €CTb BTOpPble CUrHasbl, curHanbl curHanoB. OHu
npeacraBnsaAlOT cobon OTBReYeEHME OT OEWCTBUTENBHOCTM M gonyckalT obobuieHune,
YTO W COCTaBfsieT Hawe chneunanbHoOe YerioBeYeckoe BbiCLUee  MbllfieHue,
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cosgawllee criepa oblieyenoBedecknn aMnMpuamM16 a HakoHew U Hayky opyaue
BbICLLEN OPUEHTUPOBKN YENOBEKA B OKpyXKatoLem Mmupe n B cebe camom"17.

Benvkuin yantene vyenosevectsa B. W. JleHnH cneaytowmm obpasom onpegensiet
NOHATUE oLyLleHnsa U no3HaHua: "OwylleHre ecTb pe3ynbTaT BO3OEeNCTBUS MaTepun
Ha Halun opraHbl 4yBcTB"18.

MasaV

O TOM, KAK MbICJIUT MATEPUA (MO3IN)

B cBoem Tpyge [36] MHe yxe Npuxoannochb COMOCTaBMIATb 3HAYEHUE Pa3fNYHbIX
BWOOB BpeaHOM NOTEpU 3HepPrum B konebaTenbHOM Lenn TEXHUYECKOW pagnocTaHuum ¢
TEeMU Xe BMAaMu NoTepb B KonebaTenbHOM KOHType HEpPBHOW CUCTEMbl >KMBOFO
opraHuama. B 4yacTHOCTH, yKasblBanocb, YTO NOTEPU Ha KOHLEHCATOPHLIN rMCTEpPE3nC B
HENPOHHbIX KOHTakTax (cuMHancax) obycnaBnuBakT COOOW, COrnacHo YNOMSIHYTOW
noHHoun Teopuu 1. J1. JTazapesa [43], pusnonornyeckoe sBrneHne namst (M noTomy S
nucan, 4Yto "aTa noteps He MoxeT ObiTb Ha3BaHa BpeaHon").

'McTepesunc (rped. rmctepeo oTcTal) siBfeHne, Habnogaemoe B MracTUHYaTbIX
KOHAEeHcaTopax paguoTEeXHUKKU, 3aKmnovaeTcss B TOM, YTO eCnv OTAENUTb KOHOeHcaTop
OT UCTOYHMKA NEKTPOIHEPIMN B MOMEHT, Korga o6Knagakum KoHgeHcaTopa MOfHOCTbIo
3apsKeHbl, OH Ha4YHEeT paspsKaTbCHA, HO A0 HEKOTOPOro npeferna, 3a KOTopbiM B HEM
elle ocTalTcAa 3apsdbl MeHbLIero 3HaveHusa (ocTtaTovHas eMKOCTb). [ns nonHoro
paspsiia HY>KHO HOBOE BO3AENCTBME 3NEKTPOTOKA, HO 0BpaTHOro HanpasrneHus, T. e. C
nepeMeHom 3HaKoB 3apsiga Ha obknagkax. KoHaeHcaTopHbI ructepesuc  (Mnm
OCTaTOYHast eMKOCTb) OOBbACHAETCA TeM, YTO NeperpynnMpoBaBLUMECH MO BAUSHUEM
AMEKTPUYECKOrO  HanpsbkeHnsa  npwm 3apsigke) Monekynbl  BewectBa 06KnMagok
KOHAEHcaTopa COXPaHAT XapakTep HacTynuBLUEM MeperpynnupoBKN B TeveHue
HeonpeneneHHo SONroro BpeMeEHNM.

MpuMeHUTENbHO K (PEeHOMEeHY NaMsATU B 4YEerioBEYECKOM [MCUXUKE TakKoe Xe
3HayeHne MMeeT U MarHUTHbIN MTMCTEPE3NC BUTKOB HEMPOHHOIO COSfieHOMAa Kak XUBbIX
"KaTywek camMouHOyKumn" HEWPOHOB B KOpPEe [OfIOBHOrO Mo3ra. 3aMKHyTbIN
KonebaTtenbHbli KOHTYP B COCTaBe [BYX HEWPOHHbIX TPaKTOB (LEHTPOOEXHOro wu
LEeHTPOCTPEMUTENBHOIO)  CNYXOBOrO  aHanu3aTopa, BOCMPUHSBLUMA MO  3aKOHY
pe3oHaHca BnepBble MpuUWealyld B MO3r U3BHE OWO3NEKTPOMAarHUTHYK)  BOJSIHY,
NPOBOAMWT BbI3BaHHbIA €10 HEPBHbIN MMMYNbC Yepe3 BCE 3fIeMEHTbl KOHTypa, B TOM
yncrne u Yyepes KOPKOBbIM (MO3roBOM) KOHEL, CITyXOBOrO aHanmsaTtopa, BKITHOYEHHbIN B
3TOT KOHTYyp. YacTb 3aTpayeHHoOM npu 3TOM 3Heprum (3epeH Hwucecns) yxoauT Ha
neperpynnupoBKy aTtoOMOB "XryTuka" HyKNeMHOBOMW KUCMNOTbI S4pa HEPBHOW KNeTku (B
3TOM KOHLIEBOM Yy4yacTKe aHanmsaTopa) WU NpuMBOAUT MOMEKyMbl 3TOro "Xrytuka" B
COCTOSIHME rmctepesunca, T. €. B OCTaTOMHOE COCTOAHME MOJSEeKyn BellecTBa nocne
npoxoxaeHus B HuX kornebaTtenbHOro npouecca. [lony4yaetca W3MeHeHWe unu
npeobpasoBaHMe 0QHOr0 COCTOAHUA MOSEKYNn "XryTuka" B Apyroe He4yTo BpoAe crega
OT npexHero konebatenbHOro npouecca. A korga 4yepes3 TOT Xe MO3roBOM KOHeL
aHanmsatopa (B MOEM MO3ry) BTOPUYHO MPOXOAUT HOBAasi cepusi TakUx Xxe kornebaHun
OT YCINbILAHHOIO YXe 4epe3 CNyxOBOWM peuenTop TOro e 3BYKOBOrO curHana
(Hanpumep, "cepebpucToro 3BoHa"), HEPBHbLIN (3HEPreTUYeckuin) UMNynbLC 3TON cepun
KonebaHun He MeHsieT (YK€ U3MEHEHHOr0) COCTOSIHMSA TPynMnbl aTOMOB B MOJSIEKynax
"XryTuka" Ha kakoe-TO HoBoe. BTopon wumnynbc, npoxoas no .cregam  NepBoro
HEPBHOMO  UMMyfbCa, JNUWb OCBEXaeT, OXMUBNSET 3TU criedbl, MOBTOPAS YXe
"3HakoMble" JaHHOWM KneTke Bubpaunn, 4YTO Npu aHanuae CUHTE3e 3BYKOBOrO CuUrHana
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BOCMPUHMMAETCA YeSIOBEKOM KakK "BOCMOMWHaHME" O NepexmuToM NepBOM curHane.
OT0 1 ecTb NamMATb 06 ycnbllWaHHOM Korga-To.

Mo cywecTBy TONbKO ydyeHue W. . MNMaBnoBa o BbICLLIEN HEPBHOW OEATENBHOCTU
BMepBble [ano NOANIMHHO MaTepuanucTnyeckoe obbsacHeHne beHOMeHa NamMAaTU  Kak
dM3NONOrNYECKOro SIBMIEHNSA B KOpe rofioBHOro mosra. log BO3gencTtBMEM TOro unu
WHOrO BHELLHEro pasgpaxuTensi B MO3roBOW KOpPE BO3HUKAKOT o4yarn BO30OyXOEHUS.
lMockonbKy Ha HEPBHYK CUCTEMY OOHOBPEMEHHO MOryT [OEencTBoBaTb  MHOrvMe
pasgpaxuTenu, B KOpe Mo3ra COOTBETCTBEHHO MOXET BO3HUKHYTb MHOXECTBO O4aros
BO3OyxaeHusi. OHM He wu3onumpoBaHbl Apyr oT Apyra. HaobopoT, wmexay Hummn
NOCTOAHHO BO3HMKAKOT MHOrovncneHHole ceasn. Akag. W. IN. MNaBnos Ha3Ban aTu cBA3N
BPEMEHHbLIMWU MOTOMY, YTO OHM TO MOSABMSAKTCHA, TO MCYE3alT, BO3HMKAS MIHOBEHHO
Mexay pasnuuumMbiMu odaramum BO3OyxaeHus.  VMIMEHHO  BCneacTBME 3TOr0 MO3r
YyesioBeka nonyyaeT BO3MOXHOCTb HE TONbKO 3aneyatneTb TO WKW MHOE SIBfiEHWE, HO
N Bbl3BaTb €0 B CBOEN MNaMATU NPOU3BOSIbHO WNU HEMPOWU3BOSIbHO HAMHOIO NO3gHee
nocrne nepBoro BnevyatneHus. Micyesas, oyar Bo30YyXAeHWsI OCTaBMIAKOT B MO3ry criedbl,
unm "otnevaTtkn". Camo cnoeo "BneyaTrieHMe" XOpOoLWOo COOTBETCTBYET CYLYHOCTU
npouecca "oTneyaTaHus" B MO3ry CrnefoB BnepBble NEPEXUTOro MCUXMYECKOro

OLLYLLIEHUS.

MamaTb poa rmcrepesnca

MoHnmMaTbL dABNEeHWe namATM Kak pes3ynbTaT OXuBMeHuUs crnefoB (T. €. Kak
dusnyeckoe saBnNeHne rmctepesnca) B MO3roBOM KOHLE aHanmMsatopa Mbl BNpase eLle U
notomy, 4to B onbiTax B. JI. [lypoBa Habnwganucb CAULWIKOM YXX MHOMOYUCHEHHbIE
AokasaTenbctBa obpasoBaHus NOAOOHbIX CnegoB B MO3ry  APECCUPOBLUMKA. OTU
cnegbl TO M geno obHapyxuBanucb B co3HaHum B. J1. [lypoBa npu MbICIIEHHOM
BHYLLEHMM XMBOTHbIM. Cam B. J1. [lypoB B Takmx onbiTax O4eHb 4acTo nogmedarn 9Tu
SIBMIEHUST N HasblBasl UX MMEHHO "OXMBMEHWeM credoB" B CBOEM MO3ry, Kak OH
roBopusn, "OCTaBLUMXCS OT OTMEHEHHOro 3afdaHms Ha BHyweHue". [lpuBegem
NMOBTOPHO COOTBETCTBYHLLYIO YacTb uuTaTbl M3 nognucaHHoro B. JI. [ypoBbiM
AOKYMEHTa, KOMMEHTUPYKOLWEro nogapobHocTn akcnepumeHta oT  17.X1.1922 .
OnucebiBag, kak cobaka nogoluna K ABepu B NepeaHIo 1 NoAHANack Ha 3agHue nansl,
Kak Obl HaMepeBasACb 3aKkpbiTb €e (BMEcCTO TOoro, 4TobObl MpOWTM 4epe3 OBEPb B
nepegHioro), B. J1. [lypos 3akntoyaeT: "TyT SACHO cka3blBaeTCs BNIMSHME CreoB B MOEM
MO3ry, OCTaBLUMXCS OT OTMEHEHHOro nepen TemM npeanoxeHus npod. KoxeBHUKOBA:
3aKkpbITb [1Bepb B nepeaHow”. B CylHOCTN, 1 3TOT hakT OXMBMEHUS cnefoB NamaTu
(kak bm3nyeckoro sBMNEHMs rMcTtepesnca B MO3rOBOM KOHLE aHanu3atopa y B. Jl.
[lypoBa) eCcTb HemManoBaXkHOe A0Ka3aTeNnbCTBO COCTOSBLUENCS B AAHHOW YacTu onbiTa
GMonornyeckon paguocBa3n Mexdy 4YerioBEKOM W XKMBOTHbIM: He 6yab 3Tou
paguocsasn, cobaka He noaHanack Obl y ABepu (Kak Obl Xeras 3akpblTb ee).

TakoBa e npupoga crioBecHonm nepegayun mbicnu. B. J1. LypoB rosoput 06
aToMm cnegywulee: "MNpexge Yem paccmaTpuBaTb MEXaHU3M BHYLLEHUs, nocTapaemcs
onpenenuTb, B YeM COCTOUT npouecc OObIKHOBEHHOW Mepedayn MbICAM OT  OLHOro K
ApYyromy npu noMoLLM CoBeCHbIX CMMBOMOB (curHanos peyun). CnosecHas nepegada
MbICMen eCcTb OEeNCTBME, MNOCPeaCTBOM KOTOPOro MNPOUCXOAUT OXMBREHME CneaoB B
KOPKOBbIX LleHTpax NepumunueHTa; BHELHWEe BreYyaTreHns COCTaBnsAlT cried B MO3ry,
CMOCOBHbBIN K OXUBMEHUIO KaK Y aKCnepumeHTaTopa, Tak 1 y nepuunuenta. OxueneHve
HY)XHOFO crefa B MO3ry nepuunuMeHta ectb OeWCTBME, HaTasrKuMBalollee Ha HYXHbI
crnepn, KOTOpbIN MOXeT, Grnarogaps CuensieHuio OOHOro crieda ¢ Apyrum, NPUBECTU K
HY>XHOW peakuun (Bbl3BaTb HyXHbI pednekc b. K.). HatankuBaHue Ha n3BecTHyO
Nael ecTb NPoLEeCC YCTaHOBIIEHNA accoLumauni U yCroBHbIX pedonekcoB. Y nogen ato
HaTankMBaHMe MPOUCXOOUT MOCPELCTBOM CIIOBECHOrO CMMBOSIa (BTopasi CUrHanbHas
cuctema no Maenosy. b. K.), a y XMBOTHbIX, MO-MOEMY, CIIOBECHbIE CUMBOIIbI
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3aMEHSTCS WMHbIM S3bIKOM, T. €. TMOHUMaHMEM [OBWKEHUS BCEX >XMBbIX CYLLECTB,
BCTpeyvarLwmxcs Ha ux nytun" [33].

CnepoBaTtenbHO, NamMATb 3TO ANUTENBHOE CyLLeCTBOBaHWE CneaoB OT Korga-To
MMEBLLEro MeCTO BO30YXAEHNA UK pasapaXeHns B rpynne HEMPOHOB, COCTaBMAOLLNX
oba Tpakta npsamMon n obpaTHOM CBS3M B COOTBETCTBYHOLWIEM 3aMKHYTOM
konebaTenbHOM KOHTYpe HEPBOB.

ApkuM noaTBepPXKOAEHMEM BO3MOXHOCTU MCKYCCTBEHHOIO OXWBIIEHUSI Crenos
namaTn YenoBeka B Buae obpa3oB U3 Aanekoro npoLwsioro, npy NOMOLLM CrOBECHOro
pasgpaxuTens, MoryT CryXuTb HabntogeHus, caenaHHole Bpadom J1. b. KomnaHeel B
ee npaktuke BpadebHoro runHo3a (MockBa, 1954 r.). BonbHas M., 63  ner,
nogseprnacb rmnHody. Crapylke 6b1510 BHyLWEHO, YTO cendac en 8 net. Ha Bonpoc
Bpaya, YMeeT N OHa yuTaTb U nucatb, 6onbHas 3asBuna, YTO Y4YUTCA B NEPBOM
knacce. Korga ke Bpay nNpeasioxkusn en oTKpbITb rfasa M HanucaTb Ha nucTke Bymaru
cBOE MMS$, hammnuio n crioBo "oTbesq", OHa BbIBeSfla KPYMHbIM OETCKUM NOYEpPKOM
cBOoe MMs, haMunuio, KOTopyt Hocuna B pgetctee: "Jlloba Manbuesa", a Takke
CNoBoO 0Tbe3n", HO Yepes OykBy "b", kak NnMcanocb B Te BpeMeHa.

Mocne npobyxaeHns NauueHTKU Bpady BHOBb MNPeasiokusl en Hanucatb CBOe
nms, pammnuio 1 cnoeo "oTbesn". Ha aTo oHa cHadana 3asBuna, 4To "6e3 OuKkoB
nucatb He MOXeT", 3aTeM HaJena O4kM U Hanucana crnoeo "oTr'e3a” (C anocTpodom,
T. €. He yepe3 BykBy "b"), a Takke NOANMHHOE CBOE WMS, OTYECTBO U hamunuio:
"loboBb AnekceeBHa M." (dbamunuio HepaszbopumBo). BonbHasa Bbina oveHb yauBrieHa,
Korga €en nokasanu nepBoHavanbHO  HanucaHHoe, 3aecb obpawaetr Ha cebs
BHUMaHMWe eLle OuH NpuMedaTenbHbIn PakT: Afs HanMcaHus CnoB B NEpBOM criyvyae
OONnbHOM OYKM He noHagobunuch (B AETCTBE OHAa HE HOCWUa O4YKOB, @ BO BTOPOM
cny4ae oHa 6e3 o4koB 06oMTUCL He Morra (cM. puc. 17).

BosHukaeT Bonpoc, KOTOpbIN Mbl agpecyemM cneuuanuctam  Meavkamu  ecriv
nyTeM WCKYCCTBEHHOrO (rMMHOTUYECKOro) BO3L4ENCTBMS BO3MOXHO BEPHYTb MOXMIOMY
YernoBeKy OCTPOTY 3peHMUsi, COOTBETCTBYHOLLYIO €ro AeTCKOMY BO3pacTy, TO Henb3s nu
pa3paboTaTb TakoM MeTo[ feveHns (C NMOMOLLBbI0 MMHO3a), KOTopbIM NpmuBen Obl ecnn
He K MOMHOMY, TO XOTsl Obl K YaCTUYHOMY BOCCT@HOBJIEHWIO YTPayYeHHOW OCTPOTHI,
3peHns? 3apaHee npegnosiaraeTcs, YTO BEPOATHO, 3TO BO3MOXHO NULLb B TEX Cry4asx,
Korga B peLenTOpHOM OpraHe 3peHust Yy MOXWMOro 4YenioBeka He MMeeT MecTa
HeobpaTMMoe W3MEeHeHMe HOpManbHOro  PU3MONOrMYECKOr0 COCTOSIHUS OCHOBHbIX
YacTen 3Toro opraHa.

Ewe ogHo npegnonoxeHwe. BO3MOXHO, YTO TakuM Xe MeTOOOM fedeHuns (C
NMOMOLLLI TMNHO3a) Morna 6bl OblTb BOCCTAHOBIEHA, MOSIHOCTBO WKW YaCTUYHO,
yTpayeHHas MpeXHsii OCTpOoTa YYBCTBEHHbIX BOCMPUATUA W APYrUX OpraHn4ecku
HenoBpEeXAEHHbIX peLenTa poB (crnyxa, 060HAHUS, BKyca 1 OCA3aHus).

MooobHoe HanpaBneHMe MeTOAOB TMMHOTMYECKOro feyeHust cnocobecTBoBano
Obl, KaK HaM KaXeTcsl, HeBMOAHHOMY nNpoOrpeccy MeauuMHbl B HOBOM [nsi Hee
HanpaBneHuu.

Puc. 17. OnbIT rMnHOTMYECKOro BOCCTAHOBMNEHUS B MaMATU MOXWUIIOro YenoBeka
cobbITUIA N CNOB N3 BPEMEH Aariekoro AeTcTsa.

HenpoHbl 1 TenerpadHbii kabenb

CpoenaB aToO HebornbllOe OTCTYMfeHNe, BEPHEMCS CHOBa K MpeaMeTy Hallero
nccnegoBaHnsa. Mbl yxke ykasbiBann, YTO TOMCOHOBCKMI  KonebaTenbHbI - KOHTYpP
COCTOUT U3 ABYX MOMOBMH, OABYX HEWPOHHbIX MyTEW: LEHTPOCTPEMUTENBHOMO U
ueHTpobexHoro. bepsa Hayano OT TOM UMM MHOM TOYKM Ha nepudepum HepBHOWM
CUCTEMbI (Hanpumep, B YyBCTBUTESIbBHOM KOXHOM TefNblLie OCs3aHMS Ha KOHLUe
nanbua, B NykoBuUe opraHa OOOHAHWSA, B BONIOCATOM KNeTKe opraHa crnyxa, B
aNUTenuanbHOM KreTke ceTyaTKu rnasa, BO BKYCOBOM FyKOBULE CIIM3UCTON 0BOM0YKM
A3blka U T. A4.), 9TV ABa HEWPOHHbIX MyTM paboTalT Tak: NepBbid U3 HUX OOBOAUT
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noslyyeHHoe pasgpaxeHue (Bo3byxaeHMe) [0 TOYKM B KOpe Mo3ra,  KoTopas
COCTaBnsieT MO3roBOM KOHEL, aHanusatopa; BTOPOW NPOBOAUT uUMNynbC "npukas" ms
KOpbl rofioBHOro Mo3sra K nepudepuinHon Touyke. Ecnn  BO3GyxaeHue poaunocb B
pa3BETBMIEHUSIX TAHIIMO3HOW KneTkn "oceBOoro umnuHgpa" Ha nepudepun, TO OHO
NPOXOANUT MyTb B LIEHTPOCTPEMUTESNTLHOM HanpasneHun. Ecnn ke pasBeTBneHus, B
KOTOpbIX poannock Bo3byxaeHune (B 4aHHOM criydae umnynbc "npukas"), npuHagnexat
LEeHTpanbHOM raHrIMO3HOM KIeTke, OHO MPOXOAUT B LIEHTPOBEXHOM HanpaBfeHuN.

3HauuT, pssAoOM C NepBbIM (LEHTPOCTPEMUTENBbHBIM) HEMPUTOM B "TenerpadHom
kabene", nposoaslwiem, no JleoHTOBMYY, BO3OYXXAEHNE K LEHTPY, OOMMKEH nexatb U
BTOPOWN HENPUT LEHTPOBEXHDBIN, MPOBOAALLNA UMNYNbC OT LEHTpa, YTO B 4YaCTHOCTU
N "no3BonsieT TOYHO pacnpefeniutb Halu MbllevHble ycunmss no  TeM WUMEHHO
MbILLIAM W Aaxe ny4ykaMm UX, No KOTOPbIM Mbl enaem", T. €. K KOTOpbIM HarnpasrieH 13
Hallero co3HaHuA (Kak 13 LeHTpa) umnynesc "npukas"”.

BaxHon siBnsieTcs U gpyras CTOpoHa 9Toro Bornpoca. B kope Mo3ra 4yenoseka BO
BpeMs npoLecca MbIlWEHNS BO3MOXHO BENUMKOE MHOXECTBO pasfiMyHbIX KOMOMHaUun
accoumaTMBHbLIX CBA3EN Mexay aHaTOMWYecKM OTAESNbHbIMW MO3rOoBbIMU  KOHLAMU
aHann3aTopoB. Mbl HE B COCTOSIHUM 3HaTb, MEXAY KakuMU UMEHHO 13 14 munnmnapnos
KNeTok Mo3ra nNpPOUCXOAUT 3Ta BpPeEMeHHas cBA3b. Ho oaHaxabl  yBUAEHHbIN
OpuUrMHanbHbIA NpeaMeT, NIMYHOCTb, NPOoAYMaHHOEe OA4MH pa3 CroBO M T. M., OcTaBnsaeT
crnef B 9TUX accouMaTuBHbIX CBA3SAX. Kaxaomy M3 Hac NaMaATb COXPaHSET MHOXECTBO
CNYYUBLLMXCSH B HALLEN XMU3HU aKToB, U OOCTATOYHO, "Hanpsyb" Bonto (T. €. co3aaTb
COOTBETCTBYIOLLUNIA BONEBOW UMMYMbC), @ MHOTAA U HEMNPOM3BOJSIbHO, KakK U3 NaMaTu
"BbiNnbIBaeT" COOTBETCTBYHOWMIA pakT, npeameT, JUYHOCTb, KapTuHa, OeuNcTsue,
CrnoBO U T. 4.

[denatotca nonbiTkM pewnTb 3Ty npobnemy. [oktop Guonorndeckux Hayk [1. W.
'ynaeB, pabotaBwui coBMecTHO C akad. A. A. YxTtomckum, npuBogut [27] ABe
rmnoTesbl MHOCTPaHHbIX aBTopoB Xebba u MwunbHepa. Mo MHeHuo Xebba, npwu
BO3OY)XOEHMM B KOpe TrOfloBHOrO Mo3ra o00pasyloTcss cBoeoOpasHble CKOMMeHus
aKTUBHbIX HEPBHbIX KNETOK, MpUYeM CTeNeHb MX aKTUBHOCTM HEMPEPLIBHO W3MEHSAETCS.
Takum obpasom, kopa okasbliBaeTcsl pa3buton Ha paboTarowme n 6esgencrTeyrowme
yyacTkn. PaboTatowmin mMo3sr kak 6bl nynbcupyet. Mo Teopun xe MwunbHepa, n[eno
06CTOMT HecKonbko MHave. lNMpouecc Bo30yXaeHUA NOAHMMAET aKTUBHOCTb JMLb TeX
HEPBHbIX KMETOK, KOTOpble HaxoOAaTCcs B UEHTpe  ckonneHwn.  HenlpoHbl  xe,
pPacnosioXXeHHbIE C Kpato, B 3TO BpeMsi OXBaTbIBAET NPOLECC TOPMOXKEHUS.

AKTMBHbIE Yy4yacTku, "oTpaboTtaB", cTaHoBATCSA 6oriee WHEPTHbIMK, a WuX
BO30OyXOEHHOEe COCTOdHME nepedaeTcda cocedHuMm naccuBHbIM. Bos3byxaeHve, B
OTIIM4Me OT NePBOro criyyas, Kak obl, "6exuT no kope".

[nsa oueHkn cteneHn gokasaTenbHOCTN 3TUX ABYX runoTtes a-p N'ynsaes npusoaut
Takke pesynbTaTbl MPOBEPKM NMX MOMOLLLIO KNBepHeTUYEeCKNX MawmnH. B ogHom cnyyae
Takas MalumHa 6binia NoCTpoeHa No CXxeme, COOTBETCTBYLLEN rmnoTe3e Xebba, a B
apyrom no cxeme MwunbHepa. "BHayane OneKTPOHHYK CxemMy MOCTpousiM B
cooTBeTCTBMM C runote3on Xebba. Ho npoBepka He nogTeepavna ero
npegnonoxeHun. Toraa cxemy coctasunv no MunbHepy. NMpyn 3TOM OENCTBUTESBHO
obpa3oBannCb CKOMIIEHUS aKTUBHbLIX U MAcCUBHbLIX HEMPOHOB, N BOMIHA BO30YXAeHWUs
Kak Obl nepegsuranach no kope".

Mepen nobo3HaTeNbHbIM €CTECTBOMCHbITaTENEM HEM3DEXHO MOXET BO3HUKHYTb
TaKke BOMPOC O TOM, €CTb M B LEHTpanbHOM HEPBHOM CUCTEME YerioBeka
doumsmonorndyeckn  annapat  "perynsatop", BefawowunM  nepemMeHon TEeNoBbIX
MONEKYNSPHbIX AOBWXEHUA W HyKNeapHbIX 3fIEKTPOMarHUTHbIX BuOpauum  yacTtuy
BeLleCcTBa HEPBOB MO3ra BO BPeEMS akTa MbIWSIEHUS, N eCnv eCTb, TO rge TaKoBOM
HaxoamMTCs U Kak paboTtaeTt?
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OTBeTUTb Ha NOCTaBIEHHLIN BONPOC O3Havano Obl paclwmdpoBaTb 3aragky: Kak
MaTepuss MO3r MbICINT.

"OgHo Bpemga,nuweTt A. B. JleoHToBWY,NIOKanu3oBanu BbICLUME MNCUXMYECKNE
dYHKUMM B NOGHLIX A0MAX MO3ra. OTO XOpPOLUO BA3ariocb C TEM, UYTO y 4erioBeka U
06e3bsiHbl 3T O0NM pa3BuTbl 6e3MepHO nyylle, YemM y OPYrux >KUMBOTHbIX. Bonee
TOYHblE HAbOMAEHUs Nokasanu, OAHaKo, YTO BECbMa 3HA4UTENbHbIE paspyLleHus
NoBHbIX Jonen y 4YerioBeka 4acTo He [fJaBanv u3MeHeHun ncuxuku. Cnepgyrowlas
nonbITKa 3TOro poga nNpuHaanexut dnekcury, 3HaMeHUTOMY HEMELIKOMY MCUXMaTpy.
OH Hawen B 3agHMX 4acTsx NobHbIX Oonen, a Takke B TEMEHHbIX TakK Ha3blBaemble
"accouMaunoHHbIe LIEHTPbI", noBpexaeHne KoTopbix 6yato Obl Bnekno 3a cobown
pe3koe n3MeHeHne xapaktepa 605bHOro 1 HEKOTOPbIE APYrne N3MEHEHNSA MCUXUKN.

OpHako oo cux nop ewe pabotbl dnekcura He NOATBEPXKAEHbI CKOJbKO-HUOYAb
ocHoBaTtenbHo, a W. I1. NMaBnoB nx n coecem oTBeprasi Ha OCHOBaHUM CBOEro mMetoda
YCIOBHbIX pednekcos... [1o-BnguMmomy, 30ecb NPUXoAUTCS CYMTATbCA C TEM, YTO 3TU
YHKLUUN NULLIEHBI NOKanNu3aumm no oTaenbHbIM y4acTkam Mo3ra W U3BUIIMHAM ero u
pacnpegeneHbl no kope OonblwuMx nonywapui 6Gonee wnu  MeHee auddy3HO
(paccesiHHo.B. K.), a 370 cunbHO 3aTpyaHseT UX nsyveHue".

BoaBpaliasick Kk puc. 5, roe nsobpaxeHa cxema npoBeAEHNSA YyBCTBUTESTbHOIO U
auratenbHoro nyten (no PamoH-n-Kaxany), Mbl BUAUM, YTO 3TN .NYTU CKPELLMBAIOTCS
B npogonroBaToM Mo3ry. Jlormdyecku HanpalmBaeTcs BOMPOC: He eCcTb In
npoaonroBaTthii MO3r, TECHO CONPUKaCaLWMNNCS C MOKEYKOM N CPaCTaOLWLNNCS C HUM
B OOHOM MECTe, MECTOHaXOXOEHMEM OKOHYAHUA acCOLMALUMOHHBIX HEPBHbIX MyTEWN
MO3XXeuka KaK 3fIeMEHTOB MCKOMoro “"perynartopa"ycTpoMcTBa, Befjawouwlero, B
TEXHUYECKOM MOHMMaHMM 3TOr0 CIioBa, NEPEMEHON TEMMOBbIX ABWXEHWA  4acTul
HEepPBHOW CyOCTaHUMM MO3ra npu akte mblwneHnsa? U3 yyebHunka duanonormm 116]
N3BECTHa POfb NPOAONroBaTOro Mo3ra B perynsauum MblleyHoro ToHyca. Ho Begb n'y
MO3XXe4YKa, Kak opraHa paBHOBECUS,, OCHOBHOW (OYHKUMEN sIBNsieTCA  KoopAunHaums
ABWKEHWN, T. €. ynpaBneHme nmnynbcamm paboTbl MbILLEYHON TKaHW.

lMpegnonarate Takyld BO3MOXHOCTb MO3BOMAT chefylolmne coobpaxeHus,
OCHOBaHHblE Ha pes3ynbTaTax HEKOTOPbIX 3KCMEPUMEHTOB HaL >XWBbIM MO3roMm
yenoBeka. B mecTtax nepekpecrta HepBHbIX MyTen B  NpPOAONroBaToM  MO3ry
NPOUCXoauT BCTpeYa, CrOBHO HA KAaKOM-TO Y3KOM MeEpELLENKE, BCEX UMK MOYTU BCEX
HEPBHbIX TPAKTOB M UX CONMXEHME Ha OTHOCUTENbHO Manble pPacCTOSAHUA Mexay
cobon. bpocaeTca B rnasa BeCcbMa 3KOHOMHOE MOCTPOEHME CaMOW  CTPYKTYpbl
HepBOB. MOXHO NpegnonoXmntb, YTO WUCKOMOe “perynupytouiee" yCTPOWUCTBO, ObliTb
MOXeT B npoTueoBec MreHuto A. B. JleoHToBUYa, OTHIOAb He "Andrdy3HO paccesiHo"
Ha  3HA4YMTENbHOM MPOCTPAHCTBE KOpbl  OOMblMX  nofywapun  Mo3ra, a
CKOHLIEHTPUPOBAHO B CPaBHUTENbHO OrpaHMYEHHOW MNPOTSKEHHOCTM 06BbEMOB
MO3Xe4yka W npogonrosaToro mosra. [1pn 3ToM MO3Xe4oK NpeacTaBseTCca LeHTPOM
aToro "perynupyrowiero” yCTpOMCTBA, a €ro HepBHble OKOHYaHWUA, MPOHMKaoLne
BrNyOb  BellecTBa MpoAosiroBaToro Mo3ra, CyTb  nepudepurHble  annapaTbl
WHOYKTUBHOIO AENCTBUS 3TOro LIEHTpPA.

OpuvrmHanbHOM  OCOBEHHOCTLID  MPOAONAIroBaTOro  Mo3ra  fBnsdeTcs  Tak
HasbiBaemas "ceToyHas cybctaHums" (formatio reticularis), coctosiwan ns mHoxecTBa
TECHO MepenneTeHHbIX BOSIOKOH, WMAOYLWMX B TpexX B3aMMHO  NepeceKkaloLmxcs
HanpaBneHMsx 1 obpasyllWwmx T[yCTOM Kapkac C HUWamK, [Oe pPacnonoXeHbl
raHrnmMo3Hble KIeTKM HEepBOB accoumaTtMBHOro Tuna. Kak m3BecTHO, npogonroBaTbiv
MO3r obpasyeT psg CaMOCTOATENbHbIX LEHTPOB (LEHTPblI CEepAeYHON LEeATENbHOCTU U
AblXaHWsi, COCy4OABMUraTeNnbHbIA LEHTP U LEHTPbl, perynupyowmne npoueccbl obmeHa
BewecTtB). [lo JleoHTOBMYY, 3Ta MHOXECTBEHHOCTb LEHTPOB M 0ObACHSETCA
pasBMTMEM 34€ecb "ceTyaTon cybcTtaHummn", Npy NOMOLLM KOTOPOW pasfnnyHbie HepBbl U
KNeTkn nNpoaonroBaToro Mo3sra CBSA3bIBAOTCS APYr C APYroM B HEYTO OpraHoMAHOE.
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Henb3s nn gymartb, ogHaKko, YTO NOMMMO MEXaHU4YECKOW POnv Takoro CBs3blBaHWS, T.
€. KapKaCHOro CKpenmneHusi pasnnyHbiX HEPBOB M KNETOK Mexay cobon n apyr ¢ opyrom,
"opraHomgHas cetyaTasa cybctaHums" eCcTb MMEHHO Ta 30Ha NPoAOoNroBaToro Moara,
roe B3auMMHO cHbnuxarowmecss HepBHble MPOBOOHUKM NOABEPraTCa WUHOYKTUBHOMY
BO3AENCTBMIO KOHLIEBLIX annapaTtoB Mo3)Xeyka. B aToM noHMmaHum "cetyaTas
cybecTtaHuua" npeactaensieT cobon BMecTunmile nepmdepuinHbiX HEPBHbLIX annapartoB
MO3Xe4Ka, T. €. OpraHa, KOTopbI ynpaBnsieT Mo BOsie YenoBeka (UM HEMPOM3BOSIbHO)
N3MEHEHNAMUN TENSOBbLIX ABMXEHUIN YacTuL HEPBHOW CyBCTaHLMM FOfIOBHOMO Mo3ra BO
BPEMS aKTa MbILUNEHUS.

B 1941 r. Bbiwuna B cBeT pabota [oHHu-bpayH, u B. Paccen [29] 06
nccnepoBaHusiXx  NOCMNeACTBUA  TpaBMATUMYECKOrO LUOKA MNpU  3KCMEpUMEHTanbHO
BbI3BAHHOM COTPSICEHUM FOSIOBHOrO MoO3ra. ABTOPbI MPUWAM K BbiBOAY, YTO Mocre
HaHECEeHNs MexaHMYecKoro ygapa onpefeneHHoOW Cunbl Mo rofnoBe B pesyrbTaTe
COTPSAACEHMSA MO3ra nosiBNsSeTCH

napanmy

BCEX

BynbbapHo-pedrieKTOPHbIX

mMexaHn3amoB ("6ynbb6apHo" oT nat. Bulbus nHorga HasbiBaeTca paccMmaTpmBaembIn
aBTOHOMHO OT rOSIOBHOrO MoO3ra npogonroBaTbii Mo3r). [MoMUMO ABHOro 3aTeMHEHUs
CO3HaHWSA, a 3HAYUT M YrHETEHUN (Oenpeccum) NPOLECCOB MbIlWMEHUs, HabniogarTcs
npyv 9TOM: HapyLIEHWUs pUTMa OblXaHUS M HEKOTOpble MOTOPHbIe (ABUraTesnbHble)
apdeKkTbl Ha TynoBuLWE W KOHeYHOCTaX. [MpooofmKnTenbHOCTb napanuya npsiMo
nponopuMoHanbHa cune woka. [Npu nerkom woke npeobnagatoT SBMEHNS CO CTOPOHbI
onyxpgatowero Hepea. Cnyctsa 2-4 MuH, (nocne ygapa) Habnwogaetcsa MosfHoe
BOCCTaHOBMNEHWe Co3HaHus. Npu Tsxkenom woke yeped 20-400 cek, (MO HaHeceHuu
yaapa) HacTtynaeT peskoe W HeobpaTumoe  NadeHWe  KPOBSHOTO  [aBrieHus,
COMPOBOXAAEeMO€e Ype3BblYaHO CUIbHbIM CY)XXEHUEM Nepudepudecknx KpOBSHbIX
cocynoB, Npy OAHOBPEMEHHOM y4allleHumM Nnynbca, YTo BeJeT 3a cobon cmepThb.

OTMKn onbiITaMn [okasaHo, YTO B OCHOBE BCEX TaKMX PaCCTPONCTB NEXUT
Nosly4eHHOE MNPU LLOKE CUIbHOE pasapaXeHue ocobbix (OenpeccopHbiX) HEPBOB B
MeCTe MX BXOXOEHUs B MpoAosiroBaThii MO3r U BO3OyxaeHue ocobown (Baro-rrocco-
dhapuHreanbHOM) CUCTEMbI B MPOAONITOBAaTOM MO3TYy.

MHade roBops, 34ecb NposiBNsieTCsl OTHIOAb He "MexaHuveckoe" noBpexaeHue
TKaHW TeX WNN UHbIX HEPBOB, a 0cobOe BO3LENCTBME HEKOTOPbIX HEPBOB, KOTOpPOEe
MOXHO ObIno 6bl CpaBHUTbL CKOPEE C TPaBMOW Ncuxmyeckoro nopsigka. CnegosartenbHo,
3TO BO3OENCTBUE B KOHLIE KOHLOB €CTb PYHKUMA onpefeneHHbIX HEepPBOB, Kak HEKOEero
"perynaropa". BnonHe BO3MOXHO nNpeanonoXuTb, yTO, ABMASACH
NPOAYKTOM .MexaHW4eckoro pasgpaxeHus (0T ygapa), 9TO BO3[eNCTBME 3aTem
nposiBnsieT cebsa YMCTo NHOYKTUBHBIM NyTeM. icxoaa M3 Hawen TOYKU 3PEeHUs, MOXHO
BbiCKa3zaTb npeanonoXeHne, 4YTo Wu3-3a 0coboro BO3OENCTBUA KpanHen dasbl
MEeXaHMYEeCKoro pasgpakeHus OenpeccopHbIX HEPBOB (NPW LLIOKE) 34eCb MPOSIBUNICS
onpefeneHHbin 3PdEKT UX WHOYKTUBHOIO BIMSIHUS Ha pPacrofiOXeHHble B HULLax
Kapkaca "cetyaton cybcTaHuMu" NpodosiroBaToro Mo3ra raHrimo3Hble KNeTKn HepBOB
accoumaumnoHHoro tTuna. bnarogapsa TakoMy WMHAYKTUBHOMY BO34EMCTBUIO U3MEHUIICA
XapakTtep TennoBbiX OBWKEHWA 4acTul, BelecTBa HEpBOB kKak B obnactu
NpoAoNroBaToro Mosra m MO3Xe4dka, Tak U B 6onblInX nonywapusx, 1 B TOM 4Yucre B
Kope ronioBHoro moara. OcyliecTBrnsiBleecss NocpeacTBoM "ceTyaTton cybctaHumn" go
MOMEHTa HacCTyNfieHNs LWoKa HOpMarbHOEe ynpasfieHWe TenmoBbIMU ABWXEHUSIMU
YacTul, BeLLeCcTBa HEPBOB OMIOBHOMO Mo3ra (NpW akTe MbIWeHNs) B MOMEHT LUOKa
CMEHWUNOCb PE3KMM W 3HAYUTENbHbIM MHAOYKTUBHBIM BO34ENCTBMEM LENPECCOPHbIX
HEepBOB (M Baro-rrnocco-apuHreanbHOro annapara), BCneacreme 4Yero M3MeHUnmchb
BCE MapaMeTpbl 3TOro0 TEMMOBOro ABWXKEHWS: CKOPOCTb, ANvMHA MNyTW, NPOWAEHHOro
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KaXQon YacTuuen, n cuna nMmnynsca ee ABWXKEHUA. Ho ecnun ykasaHHOe n3MeHeHue
napameTpoB TEMMOBOrO ABWXKEHUA MNPOUCXOAUT MOA BIUSHUEM KaKOro-TO BHELUHEro
BO3OencTBms (B OdaHHOM criydae OT pasgpaXeHus OenpeccopHbiX HEPBOB U OT
BO3OyXaeHUs Baro-rnocco-apuHreansHOM CUCTEMbI), TO OHO BMOSIHE BO3MOXHO Kak
pesynbTaT WHOYKTUBHOIO BIIUSHUS NEPUEPUNHBIX OKOHYAHW  acCouMaLMOHHbBIX
HEPBOB MO3Xe4yKka B HUWaxX "opraHoMaHoW ceTvyaTton cybcTaHumu" npoaonroBaToro
MO3ra WunM BO3OEUCTBUS  UMMYNbCOB "perynupyrowero” yCTponcTBa MO3Xeyka U
NpoaoNroBaToro Mosra npu HOpMasibHOM aKTe MbILLMEHMS.

PednekropHbie ayru

BoiBog. Bce 3aHATble B MOMEHT MbILUMEHNSA KIIETKWU KOpbl FOSIOBHOMO MO3ra,
Oyay4n MHOYKTMBHO O6beaMHEHbl C BOFIOKHAMXU HEPBOB acCOLMAaTMBHOW CBSA3W B OAHO
YHKUMOHanNbLHOE Uuenoe, MNOAYUHAITCA Kakon-nmbo oaHom (B [aHHOM  chydae
UMerLLen LeHTpanbHoe 3Ha4YeHne) rpynne KneTok Mo3)eyka n NpoaonroBatoro Mosra.
Takum nyTem, NO Hawen runoTese, MOXET OCYLECTBNATbLCA CUMOA  BOJSIEBOro
nMnynbca "BepxOBHOE" ynpaBneHne npoueccamm NCuxmyeckon paboTbl MbICNSALLEN
MaTtepum Moara.

YenoBek Npu akTe MbILMEHNS, CUNON BONW (MMM HENPOW3BOJSIbLHO) AEWCTBYET Ha
WHTPaMONeKynspHble AOBWXKEHUS W BubOpauun reHepupylowmx 4Yactuy Moa3ra,
yrnpasnseT 3TUMU OBUWKEHUAMMU, HAaNpumep, ¢ MOMOLLbIO MHAYKTUBHO OEWCTBYHOLLENO
"perynupytoiero” annapaTta MoO3Xedka, U "opraHoMgHom —ceTdyaTtom  cybecTtaHuumn'
npogonroatoro Mosra. bnarogapst aTomMy 4acTuubl NonyyaT Opyroe LBUXEHUe, U
ApYryto rpynnupoBky. Bo Bpemsi 9TOM MHTPaMOMEKYNspHOW neperpynnmpoBkA U
NPOUCXOAUT MbICAIUTENBHbIA NPOLECC Mbl OLLyLiaeM BO3HWKHOBEHWE MbICNEN, UAEN,
00pa3oB, KOMMMEKCHbIX KapTUH U MNepexumBaHWi, a Hapyxy WsnyyaeTca paguvauus,
COMyTCTBYIOLLAs 3TOMY MbICIMTENbHOMY npoueccy. [lpoueccbl reHepupoBaHus U
MbICNIUTENbHbLIN OpPraHM4Yeckn CBsi3aHbl, W MNOJTOMY nepedadya B MNPOCTPAHCTBO
"MbICANTENBbHBIX BOMH", UM TenenaTtembl. XapakTepusyeTcd B TOYHOCTU TEMMU XKe
N3MeHeHNaAMM KorebaHuin, KoTopble NPOUCXOLAT B reHEPUPYIOLWNX YacTuLax Mosra.

OpHako B npouecce nepenaym MbICIIEHHON MHpopMauun 1, 1 6bl ckasan, BoobLe
NCUXNYECKMX aKTOB Ha pPacCCTOSHWE Y4acTBYKOT He TOMbKO reHepupylowme Yactuubl
Mo3ra, HO U Te "pednekTtopHble Ayru", KoTopble COeOUHAT  nepudepudeckme
3fIEMEHTbl HEpPBOB TOr0 WM MHOMO PeLenTOPHOro opraHa C MO3roBbIM  KOHLIOM
aHanu3aTopa W KOTOpble BMeCTe C TeM SBNSATCA >KMBbIMW TOMCOHOBCKUMU
KonebaTtenbHbIMWU KOHTypamMu-Bubpatopamu. Ecnu atum BubpaTtopam  npucylue
N3Ny4eHne yxxe WU3BECTHbIX HaM OMO3INEKTPOMArHUTHbIX BOJSIH, TO T[EHEPUPYIOLLNM
yacTvuam Mo3ra MOXHO npunucaTb PoSib KNEeTOYHbIX MOJSIEKYNSAPHbIX reHepaTopos,
nsnyyawowmx OGuopagnaunoHHble BOJSHbl €lle HEeM3BEeCTHOW HaMm, Tak cKasatb,
KBaQHTOBOW MpUpoabl.

B Tex cny4vasx, koraa paboTta HepBHbIX BUOPATOPOB B YENTIOBEYECKOM OpraHu3me
NPOUCXoauUT Ha YpPOBHE MnoACcO3HATeNbHOM cdepbl MoO3ra, [LencTByeT  npouecc
n3nyyYeHns BGUOSNEKTPOMAarHUTHbIX BOSIH OAHOrO poAa, KOTOpbIA  MOXHO  YCIOBHO
Ha3BaTb HM3WKM Krnaccom wuanydyeHun. Croga OTHOCATCA u3nydyeHuss npu paboTte
HEepPBHbIX 3NIEMEHTOB, COCTABSIALLNX KOMMNeKC "pednekTopHon Ayrn" Halmx opraHoB
YyBCTB, @ TaKxe HekpobuoTuyeckue BOMHbI, (0 HUX cM. pa3gen "Ho 4 He oauHok!")
TepMnHOM "HM3WKMKM knacc" Mbl xoTenn Obl  060COOMTL  MOHATME O [AaHHbIX
N3ry4yeHnsiX OT ApYroro poga BOJSH, U3fy4YaeMblX HEpPBHbIMKM BubpaTopamun npu paboTe
Ha YpPOBHe coO3HaTenbHOW cdepbl Mo3ra. ATM  NOCredHue  U3nyyYyeHus cnegyer
pasgenuTb ewe Ha ABa Knacca: cpegHun un Bbicwunin. K cpegHeMy Knaccy MOXHO
OTHECTU BMO3NeKTpoOMarHMTHbIe BOMHbI, CONpoBOXAawLwme paboTy opraHoB 4YyBCTB,
OTMEeYaeMylo HallMM CO3HaHMEM, HO Be3 yyacTust akTa MblwneHus. K BeiclueMy Knaccy
YCNOBHO OTHeceM Ty e paboTy OpraHoOB YyBCTB, HO COMPOBOXAAEMYH aKTOM
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MbILUIEHUS, @ TaKKe KaXOdbl akT MbIWeHus, caM no cebe oTBreYeHHbIn oT paboTbl
OpraHoB 4YyBCTB. B noHATWe BbICLIEro kracca 6uopagmalumMoHHOro obLweHus nogen u
BXOOUT YK€ OTMeYeHHasi Hamu "buopagmoncuxmyeckaa” paboTta TpeTben CUrHanbHOm
CUCTEMBI.

BmecTunuiie BoCnoMMHaHUMU

B 3akntoyeHne npuBegem HEKOTOPbIE COMOCTaBNEHUS MbICAWKMX "MexaHn3moB"
MO3ra 1 3MEKTPOHHbIX annapaTtoB CYETHbIX U KNOEPHETUYECKMX MaLUMH. Ecnn npuHAaTb,
4yTO Mexay 14-10 Munnuapgamu HepBHbIX KNeTOK MOo3ra MOryT YyCTaHaBnMBaTbCs B
pPasfiMyHbIX KOMOMHaUMAX accoumaTUBHOM CBSA3W, TaK CKasaTb, NCUXUYECKOro
CBOMCTBA, TO YMUCMO Takux KOMOBMHaumn npuseno O6bl HaAcC K TpyaHO noajatouiencs
NOHMMaHM Hawero pasyma umdgpe B 1010000. He obbsAcHaeT nn  ctonb 6onbluoe
KONMYECTBO BO3MOXHbIX CBSI3EN MeXAY KreTKkaMn HEMPOHOB MoO3ra Hally CnoCcoBHOCTb
3anoMmnHaTb M BCNoMuHaTb ©ecuncrneHHble akTbl M3 npownoro? He wrpaloT nu
pasfinyHble KOMBUHaLMM 3TUX CBA3EN MeXAY KreTkaMu Unn Kaxgas B OTAeNbHOCTU
KneTka Npu Taknx CBA3sX ponu "BMeCTMnuLI@" KaXkgoro Halluero BOCNoMuHaHus?

Tem He wMeHee, Jaxe camasi COBEPLUEHHAs! 3MIEKTPOHHAsi CYyeTHas Wnu
KnbepHeTmyeckasi MallMHa HECPaBHMMA C MO3rOM OH CIIOXKHEE U COBEpPLLUEHHEE e€e€.
OneKTpoHHas cYyeTHas MallMHa, caenaslasi NoAfMHHBIA NepeBOPOT B Hayke, MMeeT
3anomMuHalrLme yCTPOUCTBa, MHOrA4a HasbliBaeMble "MamsaTblo”. PasnuyarT B MallnHe
onepaTMBHOE WU MarHUTHOE 3arnoMuHaroLee yCTponcTea. Ho He crnegyeT AymaTtb, 4TO
€CTb YTO-TO 0bLee Mexay 3TUMM YCTPOMUCTBaAMM U NaMATbIO YenoBeka. MawmnHa moxeT
"3anoMHUTL" 3aaHHYl0 el nNporpaMmmy mMaTemMaTUdeckux W Opyrnx AencTBuUK, CoBa,
rpamMmmMaTudeckme npasuna ans nepesoda ¢ 0O4HOr0 $3blka Ha ApYyron u T. 4., HO 3TO
"3anoMuHaHne" YMCTO MexaHu4eckumn npouecc. [axe B OCHOBY JSIOrMYECKUX OENCTBUN
NONioXXeHa aBTOMaTuKa, MaLUUHU3M. Bce 3HaT, 4YTO Takoe {OTOCHMMOK,
3anevaTtneBwmMn npu nomowm doTtoannapata OOBLEKT, WM Xe rpaMmmodOHHas
nracTMHKa M feHTa 3ByKo3anucu, Kotopad "sanomMHuna" 3anucaHHble Ha Hen 3BYKW.
CyeTHas mawwuHa, obpawasack K nogobHon "namaTu" npu BbINONIHEHUWN NTIOMMYECKUX
onepauun, nNpovMs3BOAMT 3TO aBTOMATUYECKM W, KOHEYHO, He MOXeT "CO3HaTernbHO
aHanuanpoBaTb WM CUHTe3MpoBaTb 3anuch. OHa BLIMOMHAET BO BCEX CBOMUX
AENCTBUAX nporpamMmMy, 3afaHHYy YerlOBEKOM, U HE MOXET B 3TOM OTHOLUEHUU
3aMeHUTb NamMATb, a TeM 6onee co3HaHMe YenoBeka.

OTO NpU3HaAeT M OAMH M3 OCHOBAaTenemn KNO6EpPHETUKN aMEepPUKaAHCKUA y4YeHbin H.
BuHep. B cBoen nekumm "BonHbl ronioBHOrO Mo3ra M CaMOOpPraHu3yloLmnecs
cuctembl" (npouymtaHHon B uoHe 1960 r. B [ocymapcTtBeHHOM [lonMTEXHMYECKOM
Mysee B MockBe) OH HasblBanm MO3r CBOero poja camoynpasnstoLencs
BbIYNCINTENBHON MAaLIMHOW, HO NPUTOM MOAYEPKHYN, YTO YeM Aarblle Mbl NoMaem no
NyTU U3y4EeHUs1 YerioBeYeCKOro Mo3sra Kak CamMOOpraHumsylLenca CUCTeMbl, TeM Ans
Hac o4yeBuaHee GyaeT NPEeBOCXOACTBO 3TOM €HOTE Mbl MO CPABHEHWIO C NHOOOM CHETHO-
aHanNUTUYEeCKOW MaLUUHOMN.

Mo nogcyeTam Apyrnx aMmepukaHCKMX aBTOPOB, annapartypa 3MeKTPOHHOW CBA3W
npobrnemMaTMyHON CYETHOM MaLUMHbI (NEKTPOHHO-Ny4YeBble TPYOKKM, namnbl, NpoBoaa,
KOHTaKTbl U UHble AeTann UCNOSTHUTESNTbHOrO MexaHM3Ma CaMoro COBEPLLEHHOrO NnLUb
TeopeTUYeCKN MbICIIMMOrO YCTPOWCTBA), CNOCOOHOM [aBaTb Takoe e KONMYecTBO
KOMOMHaUMN CBA3N M MHOPMaUWUN, Kakoe OaeT YenoBeYeCcKUin MOo3r, 3aHsna Obl
NPOCTPaHCTBO, paBHOe TeppuTopun wTaTta Helo-Mopk n notpeGosana 6Gbl cunoBbix
MalLUMH Ons 9MekTponpuBoda BCEro 3TOro MexaHuM3amMa TOM Xe MOLLHOCTW, KakKou
obnagaeT BcA cuctema rmgpoanekTpoctaHumn Huarapckoro Bogonaga. NpuBeaeHHble
COMOCTaBMEHMS NULb B Cnabon cTeneHn oTpaxatoT O0MbLUOM pa3pbIB, CYLLECTBYOLLNIA
MeXay COBEpPLLUEHCTBOM CO34aHHOro NpUpoOAOn YenoBeyeckoro mosra kak "annapata”
Bmonorn4yeckon pagnocBsa3n M CO34aBaAEMbIX YENIOBEKOM  3NEKTPOHHbIX annapaToB
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TEXHUYECKON PafMOCBA3N, CYETHbLIX U KNBEepHeTudYecknx MawuH. Ho BMecTe ¢ Tem
9TOT paspblB HaArnsgHO MOKasblBaeT HaM, KaK OrpOMHbl BO3HMKalLWMe nepes
NbITAYBLIM pPa3yMOM YenoBeka BO3MOXHOCTUM B LOCTWXeHun Bce 6Gonee u Gornee
COBEpPLUEHHbLIX CPEeACTB pPagmocBsa3n, BNNOTb A0 BhbiCLEN ee  hopMbl Bruonornyeckom
pagnocseNa3an,

Magsa Vi

K. 3. LMONKOBCKUX O TENENATUU

B deBpane 1922 r. B MockBe Ha Bcepoccunckom cbesge Accoumauum
HaTypanuctoB (ACCHAT). roe cnywanocb Moe oOueHne no CywecTtBy runoTesbl
"MbICnb -3n1IeKTpOMarHMTHas BosHa", BnepBble No3HaKoMuncs ¢ npmbbiBlLMM 13 Kanyru
K. 3. Unonkoeckum. OH genan Ha cbe3ge ABa Aoknaga: O LefbHOMETannyecKkom
avpwkabne M 0 KocMudeckonm pakete. B nepepbiBax Mbl 6ecegoBanM C  HUM.
KoHCTaHTMH 3payapaooBuy  NPOSIBNSAST  OYEHb  XXMBOW  MHTEpPEC K runotese 06
3MEKTPOMArHUTHON CYLLHOCTU SBNEHUM nepefaynm MbICIIEHHOM uHdopMaumMmM Ha
paccTosiHue.

Mocne otbesga K. 3. Linonkosckoro gomon, B Kanyry, mexay Hamm BO3HMKNA
WHTEHCMBHas nepenucka no camMbiM pa3HOObpas3HbIM Hay4YHbIM W TEXHUYECKMM
BonpocaM. B aHBape 1923 r. KOHCTaHTVH OayapAoBud npucnan MHe criegyrollee cBoe
3aKniyeHne o Moen rmnoTtese: "FABneHus Tenenatnm He MoryT noasiexaTb COMHEHWIO.
He TONMbKO HaKonNuMIoOCb OFPOMHOE KONMYECTBO COOTBETCTBYHOLLEro (pakTnyeckoro
Martepuana, HO YyTb JIN HE KaKabl MOXUBLLUUA CEMbSIHUH HE OTKaXeTcs coodwmnTb O
NIMYHO MM UCMbITAHHbIX TenenaTuyecknx sBneHnsax. NMoyTeHHa nonbiTka 06BbACHUTL UX
C Hay4YHOM TO4KM 3peHus. Takyto nonbiTky genaet b. b. KaxunHckun. OH cpaBHuBaeT
HEepPBHYK CUCTeMY 4YernoBeka ¢ paguotenerpagpom. OH HaxoguT M COOTBETCTBYHOLLME
OpraHbl B Tene XXUBOTHOTO.

B aton Teopum kak 6yato ogHo npotmBopeuve. BosbyxageHne no  HepBam
pacnpocTpaHsaeTcsa co ckopocTbio 30 MeTpPoB B CeKkyHAy. A Tak Kak BOOOLLe HEPBHbIN
annapaT B KOHLE KOHLOB COCTOMUT W3 OAHUX 3NEMEHTOB, WM TOYHEE M3 OOHOro
mMartepuana, To CKOPOCTb MbICIM A0IMKHA BbITb 6ECKOHEYHON, T. €. Mbl Obl MbICNUAN B
MUNANOHBLI pa3 bBbICTpee, YemM 3TO eCTb Ha camMoM gene. Ho pgeno B TOoM, 4TO
OOHOBPEMEHHO C XUMMWYECKOW OEATENbHOCTbIO B HEpBax, BeCbMa  MeASIEHHO
pacrnpoCTpaHSALWENCA U COCTaBMsoWEN OOLIKHOBEHHYH MbICMb, BO3OYyXAalTcsa WU
3MEKTPOMAarHUTHbIE BOJSHbI, KOTOPbIE PACNPOCTPAHATCA CO CKOPOCTbIO CBeTa. OTu
nocrnegHue OEeWCTBYHOT Ha OAMHAKOBO HACTPOEHHbIE HEPBHbIE CUCTEMbI BNU3KUX HaMm
noaen 1 Nnpon3BoaAT N3BECTHbIE TENENaTUYeCcKNe ABMNEHNUS.

MpuBeny ananoruto. MNpegcraebTe cebe ABYx HabnogaTenen No pasHbIM KOHUAM
ANTMHHOW YyryHHOW Tpybbl, HanonHeHHon Bogon. OauH HabngaTenb CUNbHO yaapsieT
MOSIOTKOM MO Tpybe; Apyron 4yepe3 HEKOTOPOEe BPEMSA CRLILWUT PasHOBPEMEHHO Tpwu
yaapa. CHavana go Hero AoxoauT 3BYK MO YyryHHon Tpybe, noTOM 4epes3 Boay U
HakoHel, Yyepe3 Bo3ayx. Ecnn 3Byk yepes Bo3gyx wen 40 cek., TO BOASHbIE BOJSHbI
3ByKa Wnn 10 cekyHa, a YyryHHole 4 cekyHabl. Ho Kpome Toro, moryymin ygap Bbl3Ban
HarpeBaHWe, CBET W JMEeKTPUYEeCTBO, KOTOpble TakKke MOrnu nposABnTb cebs
3MEKTPOMAarHUTHbIMM  BOMTHAMM, PAaCnpPOCTPaHALWNMUCA B COTHM pa3 bbicTpee
3BYKOBbIX. He BMOMM nn Mbl TyT He4TOo nogobHoe TOMy, 4YTO coBepLlaeTcs B
KOMOMHauun HepBHbIX cuctem. b. B. KaxuHckuin, kaxeTcsa, HaxoauT noaTBEpPXAeHue
CBOMM MAEsIM B OMNbITax C XXMBOTHbIMN".

Hecatb net cnycta (B mae 1933 r.) MHe npuBenocb nobebiBate B Kanyre, B gome
KoHcTaHTnHa Oayapaosuya. MHOMo 4acoB NpoBesiv Mbl B 3a4yLLeBHbIX 6ecepax.

[MOMHIO, MEHS1 O4eHb B3BONHOBanNu crioea LlMoONKoBCKOro, ckasaHHble UM Mocne
TOro, Kak OH BbICIyLLan MO pacckas O CyLLHOCTU Teopun BUonormyeckon pagmnmocBsaau.
OH ckasan: "MIMeHHO B HaCcTynaLnin BEK KOCMOHaBTUMKM TerienaTtn4yeckne cnocobHoCTH
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YyenoBeka BecbMa byayT HYXHbl 1 nocryxaTt obwemMy nporpeccy 4erosevecTtBa. Hac ¢
BaMW MOXHO Ha3BaTb OpaTbsMy MO AyXYy WOENHBIMW  €OUHOMbIWEHHKaMn. B 1o
BPEMSA KakK MOSi KOCMUYecKas pakeTa MOXeT W JOSbKHa MNpPUBECTU K pacrno3HaBaHUIo
BENMKMX TaH MakpoOKOCMOCa, Balla Teopusi MOXET NPMBECTU K pacno3HaBaHUIO
COKPOBEHHbIX TalH XWBOrO0 MWKPOKOCMOCA K peLUeHU0 BENUKOW 3arafku cyliecTBa
MbICNSLWEeNn matepun mosra. A Beb MaKpOKOCMOC W MUKPOKOCMOC eaunHas npupoa
BCeneHHon. PelleHne 3aragkm MUKPOKOCMOCa CyNUT YenoBeyecTBy MNOUCTUHE
rpomMagHble JOCTMKEHMUS, OblTb MOXET HE MeEHbLUME, YeM AacT KocMuyeckasa pakeTa”.

Kak-To BO Bpems cnegywowen Oecedbl s 3aMeTun: cpean geatenen Hayku
CyLLeCcTByeT MHEHMe O TOM, YTO nepedaya MbIfIeHHOW MHOPMaUUM Ha paccTosiHue
CBepXbecTeCTBEHHasa CNOCOBHOCTbL HEKOTOPLIX MNoAen, HUYero obLiero He nMeroLwas ¢
YyCTaHOBMEHHbIMW B Hayke 3akoHOMepHocTaAMmW. Kak Bbl pacueHvBaeTe nofobHble
MHeHuA? MpuwypuBLnCh Nykaso, LiMonkoBckuin okasarn:

Hy, 3HaeTe nun, OAHO 13 OABYX: €CNX 3TU YYEeHble NPU3HaT Takyr CNnocOBHOCTb Y
nogen Bce e CyLecTBYHLWEN, TO yXe No OAHOMY 3TOMY OHM He WMelT npasa
HasblBaTb TaKyld CMOCOBHOCTb CBEPXbECTeCTBEHHOW. B Takom cnyyae wx owwmoOKy
Hago McnpaensaATb U AOBOAUTL A0 UX CO3HaHWA. Begb cywecTtByoowmm B npupoge
ABNSAETCA TOMbKO TO, YTO MMEHHO AN 3TOW NpUpOoAbl €CTeCTBEHHO. OTO MNepBoe.
BTopoe 3akntovaeTcss B TOM, YTO €CfiM 3TU Y4yeHble, BOMPEKM CBOEN Xe roruke,
CKITOHHbI CYLLECTBYIOLLEE B MPUPOAE KaKOe-TO $BIieHME CyYuTaTb HEEeCTECTBEHHbIM,
TOrga 3HayuT, OHW MOMPOCTY MNOKa HEKOMMETEHTHbl B 3TOM  BOMpPOCE. U He4yero
cYMTaTbHCA C UX MHEHMEM, MOCKOSBKY 3TO MX MHEHUE HEHAY4HO.

YUto e genatb? cnpawmsato.

Wmente B BMAOy, NouTM Bceraa HOBOe, NepedoBOe, NMPOrpeccMBHOE BCTpeyaeT
pelumTenbHoe CONpPOTUBMEHNE CTOPOHHUKOB cCTaporo. A Ha cebe MHoroe ucrnbitan u
yBUAEN: YeM cMenee uaes, OTKpbIBaloLWas HeOXaaHHy nepcnekTnsy dyaylwiero, Tem
OXEeCTOYeHHee [elCTBMe, OKasblBaemoe en  Mmpakobecamn, K TOMy Xe
NPUKpbIBaOLLMMUCA HayKOMW. He CTOPOHUTECH 60pLO6HkI, paboTanrTe,
akcnepumeHTupynte. Bbol Ha TepHom nyTtu. [pobuBante cBoen uaee [opory K
nobene Ha Nonb3y NOAEN, HAYKN U KU3HWN.

ComHeHusa npodeccopa MBaHUoBa

lMpocneaum, ogHako, K YeMy CBOAATCS BO3PaXeHWA MPOTUBHUKOB rMMnoTesbl O
cyliecTBOBaHUN Buonornyeckon pagmocsssn. BepHemcs cHoBa Hasag, K BpeMeHam
Hanbonee OypHbLIX CMOPOB W AucKyccun no atomy nosogy. Mapt 1924r. B
3oo0sornyeckon ayautopmn MockoBCKOro yHusepcuteta uM. JlomoHOCOBa COCTOANCA
aoknag npocdp. H.A. MBaHuoBa Ha TeMy: "OnekTpoMarHUTHas Teopusi nepegayv
mMbicnen"19. [loknaguuk BbICTYNUM C KPUTUYECKMM 0B30pOM MOMOXEHUN, BbIABUHYTbLIX
B Moen kHure [36]. BoT o 4em om rosopurn.

1. HepBHyto cuctemy  KaxunHCKui paccmaTpMBaeT  KaK  3aMKHYTbIN
KonebaTtenbHbI KOHTYP ToMcoHa. Mexay TeM HeEpPBHbIE OTBETBMIEHUS 3aKaH4YMBaKOTCHA
C OJHOW CTOPOHbI B LIEHTPax rosfloBHOro Mo3ra, a ¢ Apyron Ha nepugepum B MblliLaXx,
KOXe W annapaTtax OpraHoB 4YyBCTB. TakMm 06pa3oM, HEPBHbIA TPaKT He sBMSeTCs
KonbLeobpasHO 3aMKHYTbIM.

2. MbicnuTenbHble 3MNEeKTPOMarHUTHbIE BOJSHbI  [OSMKHbI MPOXOAUTb 4Yepes
YyepernHble MOKPOBbl TOrO, KTO U3riyyaeT BOJSHY, U TOro, KTO BOCMNpuvHMMaeT. BnonHe
BO3MOXHO Mpefd nonaraTtb, YTO 4vepenHas kopobka, 6rnarogaps cBoemy OGonbLIOMY
3NEKTPUYECKOMY COMPOTUBIIEHUIO, NMPEACTaBnAseT HEKOTOPOro poaa Wu3onaATop Ans
3NEKTPOMAarHUTHbIX BOJTH.

3. Ncnonb3ya CBOKO CXeMy HEPBHOrO TpakTa B KayecTBe aHanorMm Takoro
Bnbpartopa, kak TOMCOHOBCKMI KonebaTenbHbI KOHTYP, aBTOP HUYEro He roBopuUT 00
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N3NyyYeHnsix, BO3MOXHbIX, No JlazapeBy M bBexTepeBy, W3 TraHrMMO3HbIX KNETOK
rONIOBHOrO MO3ra.

4. Ecnun paxe gonyctutb obpasoBaHue 3NEKTPOMarHUTHbIX KonebaHum B MO3ry,
TO TOraa HeobxoOuMMO cCUYMTATbCHA C TEM, YTO OHW OOSDKHblI BIMATb Ha  Takue e
konebaHns gpyrmx HepBHbIX TPAKTOB MO3ra UHOYKTUBHO, T. €. .OOJDKEH MO fy4nMTbCs B
ronose cymbyp, KOTOPOro HET Ha caMoMm Jere.

5. Hukakux ocHOBaHWM Onsi NOCTPOEHUs OaHHOW rmnoTesbl HeT. Ecnu  paxe
CMOTPETb Ha AeHAPUTblI HEMPOHA Kak Ha KOHOEHCATOPbl U Ha 3aBUTKM HEMpPOHa Kak Ha
BUTKM CONeHomaa, Kak 3To AenaeT aBTop, WM Xe Ha raHrnMo3Hble KNeTkM Mo3ara Kak
Ha reHepaTopbl ANEKTPOMArHUTHbIX BOSIH, KaK 3TO AenaeT OH U Apyrue aBTopbl, TO BCE
K€ HEeBO3MOXHO OObACHWUTL Nepedady MbICren Kak, o6pas3oB, MO0 MOXHO OOBSACHUTb
nepegayvy 3TUX BOJSIH TOMbKO Kak curHanoB. HeT ocHoBaHui npepgnonaratb, YTOObI
Kaxkgas oTaenbHas KreTka uanydana CBO, TONbKO €/ CBOMCTBEHHYI BOSMHY. HeT B
MO3ry Takmx HepBHbIX annapaToB, KOTOpble N3ny4ann 6bl KOMMEKCHYIO BOSHY.

6. MNMockonbKy HEpPBHbLIE 3NIEMEHTLI, HA KOTOPbIE CCbINlaeTcs aBTop, UMEKTCa Y
BCEX NI0AEN OOVHAKOBO, TO SIBMIEHUSA Tenenatum oTMevanncb Obl B CO3HaHUM Yy BCEX
oguHakoBo. Mexay Tem BOCMpuvHMMaloWMe — TerlenaTMyeckylo  nepegady  noau
HaCYUTbIBAOTCA PEeaKMMWU eouvHuMLuaMn, T. €. ABNATCA  UCKNoYeHMeM un3  obuiero
npasuna. No4yemy ke orpomMHoe GONbLUMHCTBO MOAEN He BOCMPUMHMMAET Apyr OT
Apyra HM4Yero gaxke Ha caMmom GrM3KOM PacCTOAHUM?

7. Konbbl Kpayse cnyxat nuwb gnst YyBCTBa OCA3aHUA, U NPU MX NMOMOLUN He
MOXET OCYLLECTBIATLCA nepedada mbicnen. 9710 Bbirnsgeno 6ol abcypaHo, 4TOObI
noAoLLBa CTYMKW HOMW MOrfa BOCMPUHATb, HAanpumep, o6pas aneKkTpUYECcKon NamnoYKku.

8. Ha cxeme aBTOp paccmaTpuBaeT BOJSIOCbl Kak aHTeHHbl. HO B Takom criyvyae
nbiCble He MOryT nepeaaBaTb U MPUHUMATb MbICIN Ha PacCTOSHME.

9. OnbiTel B. M. bextepeBa ¢ cobakamn B. J1. [lypoBa HeybeautenbvHbl. [lpwn
cBoen BcTpeye ¢ bextepeBbiM y [ypoBa B 1922 r. A ycnblwan oT bexTepesa
OPUrMHaANbHOE CYXXAEHWEe, COrnacHO KOTOPOro B 3TUX Aenax OAMH yAauyHbI - OnbIT
AKkobbl MOXeT uMeTb pellarowlee 3HadeHne. Kak M3BEeCTHO, 3KCMepUMMEHTaTOopbl,
paboTatoLime B Apyrnx oTpacrnsx Hayku, NpUaEpXMBaKTCSA COBCEM MHOMO MHEHUS.

10. N3BecTHO, YTO B TenenaTtuyeckux nepefadax BOCMpUHUMAOTCA obpasbl He
TONbKO YenoBeka, HO U AepeBa M Apyrux npegmetoB. Ho Beab AepeBoO He obnagaet
CMOCOOHOCTBbIO M3My4YaTb JNeKTPOMarHUTHble  BOMHbl.  Kak  npumupuTb 37O
npoTneopeyne?

11. HenoHATHO, Kak aTo cobaka, BUAs TOMNbKO [Mnas3a 3KcnepumMeHTaTopa, MOXeT
OTbICKaTb KHWUIY, 3aaHHYI0 € MbICIIEHHO.

12. Ycnex onbiTOB Ha ApeccupoBaHHbIX cobakax [lyposa B ero nabdopaTopHbIX U
LUMPKOBbIX paboTax MOXHO OOBACHUTb NUWb TOHKOW  CMOCOOHOCTBLID  >XMBOTHOIO
ynaBnMBaTb HEBUOWUMbIE N HECHIbIWHbIE JIOASIM CUrHanbl, KOTOpPble HE 4YyBCTBYHOTCSA
Aaxe camMuUM 3KCMepUMEHTATOPOM, HO KOTOpbIMK cobaka pyKOBOACTBYETCS, NPOM3BOAS
3ay4YeHHble ABWXKEHWS U OENCTBMIS.

13. OnekTpomarHuTHas runotesa nepegadn MbiCnen Npy BHYLWEHUM KUBOTHbLIM
He yOoBNeTBOPSIET HAay4YHbIM TpeboBaHMAM.

Mowu Bo3paxeHus

Mocne poknaga cnoBo ObiNo npegocTaBneHo MHe. BoT, B OCHOBHOM, Te
BO3paKeHUsi, KOTopble S BblIABUHYM NPOTUB NPUBELEHHbIX Bbille JOBOAOB OMMOHEHTA.

1. OTpuuartenbHO oueHMBas OTAENbHbIE, PA3PO3HEHHbIE NOSTOXXEHNA MOEN KHUTN,
AOKNagyuKk npegHamepeHHO ocTaBnsieT 0e3 OCBelleHus Opyrne ee MOSfoXeHus, C
KOTOPbIMM OH UMM COrfaceH (M NOTOMY O HUX YMan4mMBaeT), N HE COrnaceH, HO He B
COCTOSIHUM onpoBepraTb UX. Tak, KPUTUKYsT MOE€ WUCTOSIKOBaHWE HepBHOro Tpakta (B
COCTaBe HECKOSNbKMX HEWPOHOB C BUTKaMKU coneHouaa v obknagkamm KoOHAeHcaTtopa)
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Kak 3aMKHYTOro konebaTtenbHOro KOHTypa TOMCOHa, [OKNnagvuK ymosiyan O TOM, YTO
MOS1 TMnoTe3a AoMycKaeT Takke aHanormo U He3aMKHYTOro HEPBHOIO TpakTa Co CXEMOWN
N3BECTHOrO B pagnoTeXHUKe OTKPbLITOro Bubpartopa.

2. lNMpupaBHMBas YepenHy KOpobky K "mdonsatopy" Ans  3NeKTPOMarHUTHbIX
KonebaHun, OoKNagyuk TO NU ynycTurn M3 BuAYy, TO M He 3HaeT, YTO TaKOBbIM
"nsonAaTopom" MnNu BepHee YCTPONCTBOM, SKPAHUPYIOLMM 3NEKTPOMArHUTHbIE BOJIHbI,
MOXeT ObITb TOMbKO KOpobKa WnuM 3aMkHyTasi oBO0fo4vka, CTEHKM KOTOPOM XOPOLUO
NPOBOAAT 3NEKTPUYECTBO B 3TOM COCTOUT M3BECTHbIN B (PU3MKE O(PPEKT KIEeTKn
dapages. lNMockonbKy caMm goknagyuk npuaaeT CTeHKaM YepenHon KOpobku xapakTtep
MaTepuarna, HenpoBOAsLLEro 3neKkTpu4ecTBO, dTa Kopobka He MOXeT nokasaTtb
appekt knetkn dapagesi, T. €. OHa He SABNSETCS 3KpaHOM, OnoKkupyrowmm
3NEKTPOMarHUTHbIE BOSIHbI.

3. Pabotbl akagemukoB JlazapeBa n bextepeBa, O KOTOpbIX  YrNOMUWHaeT
AOKNaa4vvK, HanpaBfeHHble Ha JoKa3aTeNbCTBO HanMyns B HEPBHOW CUCTEME YeroBeka
3MIEMEHTOB, UrparoLLnX posib BU6paAToOpoB U reHepaTopoB 3MEKTPOMArHUTHOM BOSIHbI,
B 3TOM OTHOLUEHUN 3aCIyXMBatOT BCAYECKOro npusHaHms. OgHako ans Moen KHUrm MHe
Kasanocb 6onee BaXHbIM pa3BUTb TOSbKO Te NPeanoNnoXeHUsl, KOoTopble AaBHO Obinun
pa3paboTaHbl B MOMX CXEMax aHanormn. 3To JOMKHO ObITb TeM Bonee NOHATHLIM, YTO
B NpeanonoXeHMsiX 000X akageMMKoB . He Oblfno BbIABUHYTO HUKAKMX pa3paboTaHHbIX
UMM KOHKpPETHbIX cxeMm. Heobxogumo oroBopuTbCs, YTO OOBACHAS BO3HUMKHOBEHME
AMEeKTPOMAarHUTHOrO  MoNs B pe3ynbTate  Kakoro-Hmbyab ABuratenbHOro unm
YyBCTBUTESNBHOIO akTa, poXxgawLlleroca B  MO3ry 4ernoBeka, akagemuk Jlasapes
00OCHOBbIBAET 3TO SBMIEHME TOMbKO TakMMU TMpUMMHAMKU  Kak nepuoandeckas
nynbcauma AOByX NapannenbHbiX npoueayp: XMMUYECKOro npouecca pasnoXeHus
BELLleCTBa KIETOK B LIEHTPE MO3ra M 3MNeKTPOABUXKYLLEN CUMbl, pa3BuBaloLLEenca npu
3TOM B KreTkax mosra. bonblyto ponb B aToM JlazapeB OTBOAUT Takke npoLeccy
NOHU3aLMM BeLLeCcTBa KNeToK.

OpHako ¢ aTUM O06bSCHEHMEM MPUXOANTCH CHUTATLCSA TONBKO KakK C OryribHbIM U
npubnmnsnTensbHbIM, MO0, C OOHON CTOPOHbLI, HE BMOJSIHE SICHO OEWCTBUE raHrfMO3HON
KNeTKM Kak reHepaTopa 3reKTPOMarHUTHOW BOMHbI, @ C APYron, B 9TOM. O6bSACHEHUU
HeT CXeMbl, KOHKPETHO YKa3sblBaloLWen MyTn, KoTopbiMM umaeT obpasoBaHue B KreTke
9NEKTPOMarHUTHbIX KorebaHun. HenoHATHO Takke, NovYemy oOceBble UWAUHAOPLI U
AEHOPUTBI, OTXOAsLWME OT KNEeTKW, WCKINIYEHbl M3 CXeMbl OENCTBUS KMNETKU Kak
reHepaTtopa BoJSiHbl. AkageMuk bextepeB, B oTnnume oOT JlasapeBa, cumTaeT, 4To
ANeKTPOMarHnTHble konebaHus BO3HMKAKT HE TOSIbKO B KOpe rofIoBHOro MO3ra, HO U B
HepBax, Kak B NPOBOAHMKAX, T. €. OH uAeT fanblie akagemuka Jlasapesa. Ho npwu
aToM bexTtepeB, K coXaneHuto, ToXe He AaeT ucyeprbiBarowen KOHKPETHON CXEMb
AENCTBMS 3TOM cUCTEMbl BMOpaTopoB W reHepaTtopoB. BoT noyemy nomelaTb pasdop
3TUX 06CTOATENBCTB B CBOEN KHUIEe MHE Ka3arocCb NPeXaeBpeMeHHbIM N HEHYXKHbIM.

4. HeacHo, noyemy OoKNagyYvk HacTamBaeT Ha TOM, YTO 3NeKTPOMarHUTHbIE
BOJIHbI MO3ra He BIIMSOT Ha MU3MyvatoWwmnn X Mo3r. 9TO PaBHO3HAYHO YTBEPXOEHUIO,
YTO OEeWCTBME BOMH pagvoCTaHUuM He BnusieT Ha paboTy annapatoB 3TOW Xe
paguocTaHumn. BepHee 66110 6bl 4ONYCTUTL, YTO AeNCTBUE COOCTBEHHbIX BOSTH OAHOWM
KNneTkn B MO3ry gemndupyeTcs (3aTylleBbiBaeTCcHd) npoucxogduiern B 3TOT MOMEHT
bonee WMHTEHCMBHOW PaboTon Lpyro HEPBHOW KNETKW TOro e Mo3ra, bnarogaps
YeMy HMKakoro "cymbypa" B MO3ry He NPONCXOaUT.

5. CBsA3b CYOBEKTMBHOIO MCUXMYECKOrO Mpouecca B T[OfIOBHOM MO3ry C
3NEKTPUYECKUMU SABNEHNSMWN B HEPBHOW CUCTEME TOrO Xe OpraHvM3Ma [oKa3aHa, U OHa
obHapyXmMBaeTCA He B OTHOLIEHUU OTAESIbHbIX 3fIEMEHTOB HEPBHOW CUCTEMbI, a
KOMMMEKCHO Kak Obl CyMMapHO MO OTHOLUEHWIO BCEX 3NIEMEHTOB HEPBHOW CUCTEMbI.
MMeHHO noaToMmy, B NPOTUMBOBEC MHEHUIO [OKNagyuka, MOXHO YyTBepXgaTb, YTO
n3nyyaemble HEPBHOW CUCTEMOM YerioBeka BO BpPEMS akTa  MbIWEHUS  BOMHbI
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AOSTKHbl  COOTBETCTBOBAaTb CYMMapHbIM  UTOram MOMEKYNAPHbIX npoLeccos,
KOMMMEKCHO CBA3aHHbIM C Mcuxmyeckon paboTonm mosra. Hapyxy wmanyyarotca He
OTAEeNbHbIE BOJHbI, CBOUCTBEHHbIE KaXXA0W OTAENbHON KNeTKe, a KOMMNeKcHas BOIHa,
N nomny4vyaeTcs He paspo3HEHHbIN, "cymOyp" oOTAenbHbIX CUrHanoB, a WX CyMMa,
cocTasnsaowas obpas, KapTUHY UM MHoe NpeacTaBneHne, CooTBETCTBYLLee paboTe
N3ry4yaroLlero Mo3ra B AaHHbIA OTAENbHO B3ATbI MOMEHT.

6. HenpaBunbHO nocTynaeT oKnagvuK, oTpuuas dakTbl nepefayvnm MbICremn
TONbKO MOTOMY, YTO 3TM NEpefayn He PErncTpuMpyroTCcs B CO3HaHMM BCEX Noaen
oauHakoBo. [na Toro, 4TOoObl NMpuxogsiuias M3BHE BMECTe C  3NeKTPOMarHUTHOW
BOJTHOM MbICNEHHAA MHdopMaunsa o6 OLWyLEeHUN, NpeacTaBneHMm - T. M. OQHOro
yenioBeka Oblna BOCMPUHATA APYrMM 4YesIoBEKOM, Heobxoaum psag  GraronpuaTHbIX
YCIOBUI, penKko. BCTPEYAKLMXCS B COBOKYMNHOCTW. [MO3TOMY OTMEYEHHbIE B KU3HU
cnyyanm nepefadn MbICNEHHbIX MHAOPMaUMA CpaBHUTENBHO peako  CTaHOBATCSA
N3BECTHbIMWU. B 4acTHOCTU, 3TUM OBCTOATENLCTBOM OOBSCHAETCS, MOYEMY K CryyasMm
SIBHOM Tenenatum OGOMbLUMHCTBO Y4YeHbIX OO CUX MOP OTHOCUTCA C HedoBepuem u
npeaoybexgeHnem, a HeKoTopble CYMTAKT 3TU  Criydam TaWHCTBEHHbIMW  UIMN
CBEPXbECTECTBEHHbIMU ABNEHUAMK. opa aTn sABNEeHNa n3enedyb U3 obnactn 4ero-to
3aragoyvyHoOro M noaBeprHyTb OOBEKTMBHOMY aHanuady TOYHOW Hayku. K coxaneHwuio,
aTomMy JoBpomy aeny He MOryT CNYXWUTb. AOKNaabl, NOA06HbIE caenaHHOMY CEeroaHsi.

7. HanpacHO goknagyuk cyMtaeT OKOHYaTeNbHbIMWU MOW CPaBHEHUS OPYrux
3NIEMEHTOB HEPBHOW CUCTEMbI C AeTanamu paguoctaHuun. Hanpumep, konbel Kpayse
3TO Takas Xe MnpaBOMEpHasi MoMbiTka paccMaTpuMBaTb AaHHbIA 3NEMEHT C TOYKM
3peHnst (m3nKn pagumocBsasn, Kak U gpyrme, caenaHHble MHOW B KHure. AHanorus
3TOro dfieMeHTa C NPUEMHOM aHTEHHOW paMKOW cAenaHa MMEHHO MOTOMY, YTO 3TU
HEepPBHbIE 3NEMEHTbl pacrnofioXeHbl MNPEUMYLLLECTBEHHO Ha nepudepun HepBHOWM
cuctemMbl. 1 BOBCE He yTBepxdan B CBOEW KHWUre, Kak 9TO MblTaeTca [oKa3aTb
Aoknagyuk, 6yaTto  aTta  3feMeHTbl  MMEeKT  Has3HavyeHueM perncTpmpoBaTb
ynaBnvMBaeMyro MbiCrb. [1efio B TOM, YTO B pagMOTEXHUKE aHTEHHA TOMbKO YynaBfiMBaeT
NPUXoAsLLne aNeKTpoOMarHMTHbIE BOMHbI, a Y>Ke perncTpupyeT ux Apyrov annapar.

8. 13 cxemMbl B MO KHUre MOXHO caernaTtbh OnboYHble BbIBOAbI, YTO BOJIOCHI HA
ronoBe 4BNAKTCA Kak Obl  aHTeHHamu. Kakoro-nmbo noaTBEP)KAEHUS  Takoum
"aHanornn" B opraHuame nwgen, KOHeYHO, HeT. OTO [ano MOBOA AOKNagyuky W
HEKOTOPbIM NPUCYTCTBYIOLWNM 34eCb He3nMobuBO NOCMeATLCA Hag Takon "aHanornen".
Ho B faHHOM criydae peyb uaeT o Tonorpadouyeckon, a He OpraHU4YecKon aHanoruu.
He wucknioyeHo, 4TO a3nuTenuanbHble HEepBHbIE OKOH4YaHus, "BOMNOCKW" opraHa
OOOHSIHMSA, MOryT uUrpatb pPOfib MUKPOAHTEHHbI 3aMKHyTOM  konebaTenbHoOW neTnm
OOOHATENBHOrO HEPBHOMO TpakTa. TOYHO Takke "BOSIOCKN" HEPBHbLIX KIETOK B yNuTKe
opraHa criyxa MOryT urpaTb pOSfib MUKPOAHTEHHbl 3aMKHYTOW konebaTenbHOW uenm
CNYyXOBOro0 HEPBHOro TpakTa. M B XXWU3HM HAcCEKOMbIX, B YaCTHOCTW N4Yes, ryceHuy u
6abouek, NoOAMEYEHO HEKOTOPOE CXOACTBO MX YCUKOB-LLyMarbLEB C aHTEHHaMM.

9 Cuutatb HeybeguTenbHbiIMM OMbITbl bexTtepeBa ¢ gpeccupoBaHHbIMU
cobakamn [ypoBa Henb3sa. [oknagyuuk nbiTaeTcs OOBACHUTb YCNELIHYH nepegadvy
MbICNIEHHbIX 3afjaHu cobakam [lypoBa TOMbKO CMNOCOBHOCTLIO XMBOTHOTIO
PYKOBOLACTBOBATbCA CBOEW nNpeayragkon M MuUMUKa COMaTUYECKUMU OBUXKEHUSIMU
akcnepumMmeHTaTopa. [loknagyuunk He 3HaeT Bcex noapobHoCTeN 3amedaTenbHbIX OMNbITOB
[ypoBa, nHaye OH He cTan 6bl CnopuTb.

10. YcnewHbiMn onbiTamm ¢ cobakamu [ypoBa [JokasaB HO, 4YTO Mpwu
TenenaTn4ecknx nepegadax BocnpmMHMMarTcs obpasbl U KapTUHbI NPEAMETOB, XOTS U
He U3NyyarLwmx 3MEeKTPOMarHUTHbIE BOJSIHbI, HO BXOASALWMX B COCTaB nepefaHHoro
obpasza. OT0 0BCTOATENLCTBO CKOpPEE SABNSETCS AoKas3aTenbCTBOM, 4YeM MNOo4BOLAOM
Ans onpoBepXeHus JlagHoW SQneKTPOMarHUTHOWM TUNoTe3bl, Kak 3TO nMbiTaeTcs
npeacTaBUTb AOKNaAYMK.
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11. B cBoem co3HaHuu cobaka ynaBnuBaeT He KapTUHY rna3 aKcrnepumeHTaTopa,
a MbICNEHHO BHYLLUEHHbIN en obpas, owyweHne n T. A. HdypoBbiM paspaboTaHa
MeToAMKa 3TUX  BHYLIEHWUA, CBSA3aHHas C  BblpaboOTaHHbLIMU Yy  XXMBOTHOIO
aMouMoHanbHbIMKM pednekcamu. loatomy nepegayn cobakam [ypoBa MbICNIEHHbIX
BHYLLUEHUIN He yaaloTCa NoAaM, He 3HAKLWNUM 3TON MeToAMKW. 3aTO 3TW ONbIThl yaakTCA
BexTepeBy u ero coTpyaHvkam, nsyumsLunm metoauky [lyposa n obnagarmowmm gapom
BHYLLEHUS.

Ho 51 He oanHOK!

Mpodeccopy H. A. MBaHuoBY Takke Bospaxanu npod. I A. KOXeBHUKOB WU
npod. A. B. JleoHToBn4y. A. B. JleOHTOBMY cKas3an B CBOEM  BbICTYNMEHUWN, YTO
AOKNaa4vvK KpuTnkosan yreepxxaeHme KaXnMHCKOro: HepBbl 3aMKHYTbIN KOHTYp. OgHako
Takon 3HATOK domamonornun, kak nokomHeln A. C. [orenb, Takke cyuTan, YTO HepBbl
npeacTaBnsaAOT cobOM 3aMKHYTYHO B CBOMX KOHUax cuctemy (npod. A. B. JleoHTOoBMY
AEeMOHCTpupoBarn npu 3ToM MerioM Ha AOCKe B KayeCcTBe MpuMepa CXemy HepBHOro
Tenbua Mpangpu no Horento). Ewe Ha onbitax A. A. XKyka20 npod. JleoHTOBMY
ybeauncsa B cyllecTBOBaHMM (haKTOpOB, CBUAETENbLCTBYHOLMX O KaKOW-TO nepefade
MbICIlEN U NOTOMY He cuuTan wugero KaxkuHckoro daHTasmen, skobbl He
3acnykuBarolen HUKaKon 3KcnepumeHTanbHon nposepkn. Haobopor, no ero
ybexaeHnto, runoteda KaXMHCKOro [OCTOMHA BCECTOPOHHEN W cTapaTenbHON
3KCNepuMeHTasrIbHON NPOBEPKM.

Mpod. B. K. ApkagbeB BbIiCKa3anm MHEHWE, YTO MOCKOSNIbKY B Hayke MpuU3HaHO
CYyLLIeCTBOBaHME B HEPBHOW CUCTEME YerioBeKa Pa3HOCTU ANEKTPUYECKMX NOTEHLUMANOoB
nopsiika TbICAYHbIX OOSNIeNn BONbTa M MeHee, TO 3TOr0  yXe [OCTaTOYHO,4YTOObI
npu3HaTb  JONywleHWe  9NEKTPOMAarHUTHbIX  U3MTyYEeHUA  HEPBHOW  CUCTEMOW
yenosedeckoro Tena. [lyctb OHM OyaoyT camMoOW HE3HAYMTENbHOW CUMbl, HO €cnn
N3BECTEH UX Nepuon, TO MOXHO HanUTK cnocob Ans nx pernctpaunm u onpeneneHnsa nx
CBOWCTB, Hanpumep ANWHY BOSIHbI, U3MlydaemMon MO3roOM YerioBeka Npu  MbllIEHUN.
OnbITbl 3TN BO3MOXHbI. [ X BbINOMHEHNSA MO OnNpefenieHHOMY NiaHy HyXHa nuLb
paboyas runotesa, xoTss Obl nogobHas TOW, KOTOPYH, Hanpumep, BbIOBUHYM
KaxxnHcknin. Bnocneacteum Apkagbes onybnukoBarn cBou TeopeTudeckue nogcyeTsb [1]
BENNYMH 3NEKTPUYECKOrO U 3NEKTPOMArHUTHOrO Nofien, KOTopble MOryT BO3HWKHYTb B
NPOCTPaHCTBE, OKpYXaloLeM MbICcAsawmn obbekT. Mo ero pacyetam, cuna MarHUTHOMO
nona He npesbiwaeT 10-15 rayccoB, MHaye roBopsdA, SABMASETCH HUYTOXHOW U MOTOMY
HeOCTynHa W3MEPEHUsIM MpPU COBPEMEHHOM YPOBHE U3MEPUTENbHON TexHWkn [1o
MHEHMIO ApKagbeBa, 3fIeKTPOMarHMTHasi aHeprus nNpu 3ToM paBHa 6,54*10-24 spros,
T. €. B HECKOSIbKO ThbiCAY pa3 MeHbLUe TOW, KOTOPYK MOXET BOCMPUHATbL Haubonee
YyBCTBUTENbHbLIA OpraH 4enoBeyeckoro tena rnas (2*10-10 sproB). B pesynbraTte
CBOMX NOACHETOB OH MpULLIEN K BbIBOAY, YTO "BenuyMHa Nons unm cuna Toka, Kotopas
mMorna 6bl MMeTb MeCTO B TOM WM MHOM Criydae, CIIMLWKOM HUYTOXHbI, YTOObI
BbI3BaTb Kakon-nmbo adpdekT". Kpome Toro, nogreepxgaroMMmmn npaBuibHOCTb MOEN
rMnoTesbl  OKa3anucb pes3ynbTaTbl 3KCNEPUMEHTOB Hapg NoAbMU, MPOBELEHHbIX B
TeyeHue 16-u mecaueB (1922-1923 rr.) B JleHUHrpage cekumen MbICIIEHHOMO BHYLUEHUS
O6uwecTtBa HeBponormm, pednekconornm n Guonorndeckon PU3nKn, opraHM3oBaHHOIO
akag. B. M. bextepeBbiM npun Pednekconornyeckom UHCTUTYTE NO U3YHEHWUIO MO3ra.
OnbITbl BENUCL Noa pykoBoAcTBOM chuaunka npodp. B. A. MNogepHun. MNMprnsoanm BbIBOAbI
n3 ero pAoknaga B siHBape 1924 r. Ha 11 cbe3ne Bpayen NCUXOHEBPOSIOrOB B
Nenunrpage. OnbiTamu noaTeBepxaeH akT nepegadn oT Mo3ra K MO3ry  Ha
pPacCTosiHWE KaK MbICINEHHbIX (3pUTENbHbBIX) 06pa3oB M 3MOLMOHASNbHbBIX COCTOAHUIA
CO3HaHUSA, Tak U ABUraTerbHbIX UMMYMbCOB. YCTAHOBMEHbI Cry4Yyau, Korga nepuenuenHT
BOCMNpPUHMMaAr MMNyrbCbl OT Oobpas3oBaBLUENCA B MO3ry MHAYKTOpa MOACO3HATENbHOW
AEATENbHOCTM TOr0 UM MHOIO Nepudepu4ecKoro peuenTopHOro opraHa 4YyBCTB, T. €.
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rmasa, yxa u T. A.21 TIpUMMEHEeHHbIn ceKkunen MeTOA MU3YYEeHUs ITUX HABMEHUN,
Ha3BaHHbIX PeuenTopHOM WHAYKUMEN, MNO3BOMWU YCTAHOBUTb YCNOBUS YCMELLHON
nepefayun Ha paccTtosiHie UMMynbCOB OT MHAYKTOPA M YCIOBUI NpuemMa nepuenmeHTomM
3TUX WUMMYNbCOB, pasBUBAKOLWMX B CO3HAHWM MepuenMeHTa COOTBETCTBYHOLINE
MbICIIEHHblE NpeAcTaBfieHns U olwyuweHus. [anee, YycTaHOBMAEHa BO3MOXHOCTb
NCKYCCTBEHHOWN 3aJ€epXKW BO BPEMEHM BO3HUMKHOBEHMSI B CO3HaHMM nepuenMeHTa
BOCMNPUHATBLIX UM (OT MHAYKTOPA) MbICIIEHHBIX 0OPa30B M OLLYLWEHUA C OTHECEHUEM UX
dopmupoBaHNs K  3apaHee  onNpedesieHHOMY  MOMEHTY.  OKCnepumeHTasbHO
NnoaTBEPXAEHO, YTO BOCMPUHATBIA  NepuenueHToM obpas-ollylleHne cHadvana
BO3HMKaAeT B ero rnoacosHaTenbHon cdepe, a 3aTteM (QOPMUPYETCS B CO3HAHUM.
YCcTaHOBMNEHO, YTO ANs ycrnexa onbiTOB nepefadn-npMema MbliCrieHHON MHdopMauumn Ha
paccTtosiHue Heobxogmmo, 4Tobbl Nofco3HaTenbHas cdepa nepuenueHTa B MOMEHT
onbiTa He Oblfa B COCTOSIHUM BO30OYXXAEHNS.

Ha Tom e cbesge HeBponor npod. J1. J1. BacunbeB gonoxun o pesynbrarax
CBOMX 3KCMEepUMeEHTanbHbIX MCcCneaoBaHUN B PednekconornyeckoMm WHCTUTYTE Mo
YCTAHOBMEHMUIO BIIUSHUA MarHUTa Ha YCNoBus npuemMa nepuenmeHTOM MbICIIEHHOro
BHyWeHNA oT mHayktopa [17]. bonblion noakoBoOOGpasHbIA MarHUT, YAep>KMBaBLUUN
rpys Becom 1,6 Kr, NOQHOCUSCH C 3aTbIJIOYHOW CTOPOHbI K rofioBe nepuenueHta Ha
pPacCTOSAHUK OKOMO 5 CM Tak, YTOBbl OH He npukacasncs K Borniocam. Bo Bpems onbIToB
nepuenuveHT He 3Han, Korga W kKak npumeHancs marHut. Okasanocb, YTO MarHuT
AencTByeT TOMbKO B TOM Criydae, Korga ero nostwca npuxogsatca CTporo oAuH npoTue
npaBoun, a Apyron NpoTMB FIEBOWN MNOJSIOBMHbI roNoBbl. Korga ceBepHbIN NOMc MarHuTa
NPUXOANIICA NPOTUB NIEBON MOJSIOBUHbLI FOMOBbI, MEpLEnUEHT BOCNPUHMMAST BHYLLEHME.
Mpn obBpaTHOM MOMOXEHUN MOMOCOB BHYLUEHWE HEe BOCMPUHMMANOCb. JTU OMbITb
NnokasblBalOT BIUSSHUE MArHUTHOrO MOMAs Ha MNPOXOXAEHWE HEepPBHbIX MPOLECcCCOoB B
KOpe rosioBHOro Mo3ra 4yenoBeka. B yacTHOCTW, YenoBeKy MOA rMNHO30M BKyLLANOCh,
YyTO OH BMOUT ONpedeneHHbI  3puTeNibHbIN  0bpa3, KapTuHy, durypy. OH
AENCTBUMTENbHO noaTBepxaan, uyTto "Buamt' a1o. CneaoyeT NOAYEPKHYTb, YTO
3puUTENbHOE OLLyLLIEHNE BHYLIAeMOW Urypbl BO3HWKANO HENOCPEeLCTBEHHO B MO3ry
MMAHOTMKA, TOYHEE B 3pUTENbHbIX AONAX KOPbl €r0 rofoBHOrO Mo3ra. B atom cnyyae He
Morno 6bITb M peyn O nepejadye LOaHHOIO  3PUTENBHOMO OLLYLEeHMS B MO3r OT
CBETOYYBCTBUTENBHOMO CrOsi  CeTyaTKM [nasa, Kak OT 3pUTEenbHOro peuentopa
rTMNHoTUKa. W BOT, Korga B 9TOT MOMEHT MOAHECEHHbIN K 3aTblISIOMHOM YacTu rofoBbl
TMAHOTMKA MarHUT HEeCKOSbKO cABuranu B CTOPOHY, cABuranacb M uckaxanacb (no
CBMAOETENLCTBY MMHOTUKA) BOCMIPUHATAA ero MO3rom gourypa.

B Te BpemeHa He ObIIO HaANMOEHO HUKAKMX OOBACHEHMA STUM "CTpaHHbIM"
asneHnam. Jlvmwb HepaBHo (B 1959 r.) paboTbl rpynnbl COBETCKMX YYEHbIX B
nabopatopumn MHctutyTa xummyeckon ¢msmkmn AH CCCP, pykoBoaMmble OOKTOPOM
xuMmudecknx Hayk Jl. A. BniomeHdenbgom, no3BonunM  Hamtu  3T0  OOBACHEHWe.
Mpexage cuntTanocb, YTO MarHETU3M BO3MOXEH TOMbKO B KPUCTanIM4eCcKux
BelllecTBax, coepxawmx MeTann, Hanpuumep eneso, Hukenb, kobanbT, co
CcBOOOAHLIMW, HECMapeHHbIMU 3MEeKTPOHaMM (3T CBOWCTBA METansioB  Ha3blBalOTCHA
deppoMarHuTHbIMM22). B COOTBETCTBUN C 3TUM BO33PEHUEM CUYMTANOChb, YTO KMBblE
TKaHMW opraHMama He o06nagarT MarHUTHbIMKM CBOWCTBaMW. Tenepb Takowm B3rnsag
ycTapen. YNomMsiHyTble COBETCKME UccnegoBaTenn yCTaHoBUIIW, YTO B Moriekyne 6erka
BO BPEMSA XMMWYECKOM peakumu ToXe NOoSBMSTCA cBOOOAHbIE, T. €. HecnapeHHble,
anekTpoHbl. OBHapYXMBaOTCSA OHM M B TaK Ha3blBaemMon [0e30KCUPUBOHYKNENHOBOW
kucnote (Gyaem ee HasblBaTb 4S5 MPOCTOThl U3NOXEHUSA HYKNEUHOBOW KUCMOTOW, UMK
AOHK.), npeacraensowen cobon xmmmyeckoe BeLLECTBO, M3 KOTOPOro dopMupyeTca
AP0 XXNUBOW KNETKN.

Korga ke uccrnegoBanu B 3TOM OTHOLUEHUMM HE TOSMbKO YUCTO  HYKITEMHOBYHO
KMCINOTY, HO N T€ YaCcTN HEPBHOW TKaHW, r4e 9Ta KucnoTa CcoaepXutca B BOnbLUMX
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KonuyecTtBax (KyCKM KOpbl FOFMIOBHOrO MO3ra, 4acTu MoO3Xeyka W T. M.), TO OHu
oKasanucb TOXe MarHUTHbIMKU. [ogYepKHEM, YTO HYKNENHOBOW KUCNOTE NpUHaLnexuT
rmaBHasi posfib B XPOMOCOMHOW nepefade HacrneacTBEHHbIX MPU3HAKOB U CBOMCTBA
XMBOTHOrO opraHnama oT NPeaKoB K MOTOMKaM.

Bcneg 3a coBetckum ydveHbim J1. A. Bniomemdensgom Te ke, kak Obl
deppoMarHuUTHble, CBOWCTBA  HYKINEWHOBOWM KMCNOThI AKCnepuMeHTanbHoO
nogteepannun (B 1960 r.) n dpaHuysckne ydeHole CagpoH, Ayay, NMonoHckuin. OHu
YCTaAHOBMWMN, YTO NOMUMO MarHUTHbIX CBOWCTB HYKIEMHOBas KucnoTa obnagaet Takke
anekTpuyeckumn ceonctesamn. OTcroga 6bin caenaH BaXHbIW BbIBOA, YTO HyKNeMHoBas
KMCNoTa UMEeeT U aneKTpoMarHuTHble cBoncTBa. ECTb npeanonoxeHue, 4To BELLECTBO
3TO KaK B XpOMOCOMeE, TaK U B S4pe HEPBHOW KNETKN, UMelollee BU4 OTHOCUTESNBHO
YAJIMHEHHOIO N HECKOSNbKO CKPYYEHHOro "XryTmkom" BOSIOKHA, BedeT cebs TOYHO Tak
Xe, Kak neHTa MarHutooHa. ATOMHbIe Tpynnbl, COCTaBNsAOLWME 3TO BOSIOKHO, MO
AENCTBNEM ONEKTPOMArHUTHbIX BuMOpauui, BbI3BAHHBIX  UMMYNbCOM MNCUXUYECKON
paboTbl MO3ra, B MOMEHT MOMy4YEHNA TOWM WM MHOW WMHOpMaUuUM pacnonaralTcs B
nopsgke, obycrnosnuBarowemMm  3dpdekt, noaobHbIn  NEepeMeHHOMY MarHUTHOMY
HanNpPsKeHUIO, AENCTBYIOLWEMY B MarHUTOOHHOW NeHTE.

Kpome Toro, BHELLHOCTb U1 Aaxke 4epThbl iua Oyaywero noTomka, 3fEMEHThbl ero
namMsiTM, a Takke OCHOBbI MOBENEHUs Kak Obl 3anMcaHbl Ha BOSIOKHE HYKMENHOBOW
KACNOTbl XPOMOCOMbl €ro npegka B dopMe Tex WM WHbIX 3NEKTPOMarHUTHbIX
Bapuauuin. PasBuBas 9TO MNOSMOXEHWE, MOXHO cyutatb OBOCHOBaHHBIM U OpYyrown
BbIBO: MMEHHO B MOJIEKySiax HYKIEMHOBOW KUCMOTbl f4pa HEPBHOW KMETKM  KOpbl
rOfIOBHOMO MO3ra, Kak B A4erkax namsTv, y B3pOCoro MHAMBMAA OTKMadblBaeTcda Ta
pa3HoobpasHas nHopmMaums, KoTopasa nepegaeTcs B ero Mo3r opraHamu ero YyBCTB.
MHdpopmauna ata, nocne "obpaboTkn" aHanM3oM M CUHTE30M OpPraHoOB CO3HaHuA,
ocTaeTcsa B "Xrytukax" MO3roBbIXx siyerkax namsitu, Kak B cBOoeOoOpasHbIX "KrnagoBbix”,
noka He nocnegyet BOMEBOM MMNyNbC-MpMKas Mo3ra, Bo3Bpaljalowumm Ty
WHpopMmauuio B cdepy CO3HaHUA MMEHHO Torga, Korga B 9TOM  BbISIBNisieTCs
HeobXxoanMoCTb.

OTcloga Mbl MOXeM caenaTb elle OOWH OYeHb BaXKHbIW BbIBOL ANA Teopumn
Ouonorn4yeckon paguocessvM; B MOMEHT, Korga Bowefwass B cdepy CO3HaHuA
MHoOpMaUua B siapa HEPBHOW KNETKM Mo3ra ogHoro 4venoseka "obpabaTbiBaetcsa”
NpoLEeCcCcoOM aHanui3a M CUHTEe3a, BbIXo4slee HapyXy M3 3TOW KNeTKU pagnaumoHHoe
n3riyyeHme HeceT C CcobOM BOSMHbl Kak (U3MYECKMIA areHT, COMNPOBOXAAOLLNIA
obpasoBaHue aTOMN NCUXNYECKUIN. MHCPOPMALMM B MO3TY. OTU BOSIHbI U €CTb T€ areHTbl
BO30OYyXXOeHus1, KoTopble, Npuas B Haxogsweecs (XoTst 6bl 1 Ha 60NbLLIOM PaCCTOSAHUK)
AP0 HEepBHOW KMEeTKM MOo3ra [Opyroro 4esioBeka, BO3AEWCTBYIOT Ha 3TO sigpa no
3aKoHaM WMHAOYKUMM UK pe3oHaHca. B pesynbtate nonydaertcs pasgpaxeHue
COOTBETCTBYHOLLErO siApa W KNeTKn B 9TOM BTOPOM MO3ry, AJawllee TOM4YoK ero
ncuxmyeckon paboTe, BO BCeM aHanornyHon paborte nepBoro Mosra.

OTKpbITME MarHUTHbLIX, 3NEKTPOMAarHUTHbIX CBOWMCTB HYKMEWHOBOW KUCIOTbl B
KneTkax Hallen HepBHOM CUCTEMbI (M B XpOMOCOMax) criegyeT paccMmaTpmBaTb Kak
Ha4ano HOBOro MyTW, KOTOPbLIN BEAET K APYrMM Ba)KHENLLUM OTKPbITUSIM, 3HAMEHYHOLLMM
cobor He YTO MHOE, KaK KOPEHHOW MepeBOpPOT B HAyKe M >KU3HW 4YenoBeyecTBa, He
MEHbLUMI, YEM TOT, KOTOPbLIA MpuUHecnn ¢ cobon paBOMOLMOHU3UPYIOLLNE HayKy W
XM3Hb UccnegoBaHWss B 06MacTm CTPOEHUs sAapa atoMa M KOCMWUYECKMEe pakeT.
HoknaabiBas 06 aTUX nepcnekTneax npesumaeHT Mapwxkckon akagemun Hayk ®. NeppeH
(9 mas 1960 r.), ckazan: "A nonarato, YTO Hay4HOE OTKPbITME, O KOTOPOM A TOJIbKO YTO
BaM roBOpwWsl, HaMe4yaeT HOBbIM MyTb K MO3HaHMIO OCHOBHbLIX 3aKOHOB U MEXaHU3MOB,
ynpaBnsoLwmnX XXMBon matepuen".

aszeta "KOmamute" (Man 1960 r.) pacueHwuna gaHHOEe OTKPbITME WMMEHHO Kak
3HaMeHyoLLee KOPEHHOW MepeBOPOT B HAyKe U XWU3HW 4YernoBevecTBa, HE MEHbLUNNA
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4YyeM TOT, YTO NMpUHECNU ¢ cOBON PEeBOSTOLMOHUIUPYIOLLNE HAYKY U XXMU3Hb HYKIeapHble
(spepHble) nccnegoBaHUs M KOCMUYECKasi pakeTa.

OTN 3HaMeHaTernbHble BbIBOAbI COBPEMEHHOW HAyKM MMEKT MPsiMoe OTHOLIEeHne
K dpakTam BrMonornyeckon pagmocBasv B MUPE KUBOTHBIX, B TOM YUCIE K SIBIIEHUAM
nepefayn MbICIeHHOW MHGOpPMaUuK Ha pacctoaHune y niogen. MNpossydaswime 9 mas
1960 r. B Napwmkckon akagemunin Hayk cnosa . [leppeHa nepeknmkarTcs Co CrioBamu
K. 3. LUmonkosckoro, nponsHeceHHbiMn 20 mas 1933 r. B Kanyre o TOM, 4YTO Teopus
Bmonorn4yeckon pagmnocea3n "MOXET MPUMBECTU K pacno3HaBaHUIO COKPOBEHHLIX TaWlH
XMBOrO MMKPOKOCMOCA K PELLEHUNIO BESNIMKOM 3arajkm CyllecTBa MbICAsLEN MaTepum
mo3sra".

3acnyXmBalT BHMMaHUS TakkKe HEeKOTopble COODOpaXkeHus, BblCKa3aHHbIe
coBeTcknumm ydeHbimm 1. M. CnutkoBckum, IN. . Llentnuneim n B. C. ToHrypom (1960
r.), pabotatowmmmn B. obnactn nsydeHmss oeHomMeHoB MOpPdOSIOrM4ecKoro U3MeHeHuns
BOJSIOKHA HYKIIEMHOBOM KUCNOTbLl. Tak, maTtepuanbl UX WCCrneaoBaHMM "HameyaroT
noaxod K BbIICHEHUIO MeXaHU3MOB cBoeobpasHoro KOH(pUrypaLmoHHOro
nocneactemsa OHK npu obnyyeHMM OTHOCUTENBHO HU3KUMWU A03aMU MPOHUKAIOLLEN
pagnaumn"23 PasBmBasi TO, 4YTO TFOBOPWUSIOCH BbIE O pPOKM "KryTuka" BOSOKHA
HYKNENHOBOW KUCNOTbI B NCUXNYECKOM paboTe KNeTkn MO3roBon Matepun, Mbl Aenaem
elwe OOUH He MeHee BaXHbIN BbiBOA. Bbixoasiee HapyxXy u3 KneTkM paauvaunuoHHoe
N3nyy4yeHne OOHOro Mo3ra, JOCTUIHYB 30HbI PACMOfIOXEHUS Opyroro mosra, obnydaet
3TOT (ApYron) Mo3r, T. €. CIYXUT ANA HEro TON NPOHUKaKLWen pagnauuen, Kotopas u
nponssoguT "cBoeobpasHoe koHdurypaumoHHoe nocnegenctemne OHK". MMpu atom
"nocnegencTemn” NPoOUCXoaUT TOYHO TaKoe Xe U3MEHEHWEe pPacrofioXeHUs aTOMHbIX
rpynn BonokHa [JHK B kneTkax gpyroro mosra. B pesynbTaTe 9TOW NpOHMKaKoLLEen N3BHe
paguvaummn 1 nonyyaeTcs TO, YTO JOOM NPUBLIKNKW Ha3biBaTb nepegadvyent MblCrieHHOM
MHdOPMaLUKM Ha pacCTosiHME.

K atomy Hago npubaButb, 4TO B nogobHom nepenadve (n npueme)
"MbICAUTENbHbIX" pagnaunn y4yacTBYeT He TOSIbKO TOT WM WHOW OENCTBYHOLLUNA B
AaHHbIN MOMEHT "XryTuk" [OHK HepBHOW KneTknm MO3roBOro LEHTpa, a elle Koe-yTo
apyroe. M3 reHnaneHoro yvyenus W. l. lNaBnoBa O BbICLUEN HEPBHOW [OEATENbHOCTU
M3BECTHO, YTO KaXdblA Haw opraH 4yBCTB (peuenTop OLyLleHUA) aHaTOMWUYECKM
CBSA3aH HEPBHbIM TPaKTOBbIM MyTEM C COOTBETCTBYWLMM emy "aHanusaTopom"
LeHTparnbHbIM annapaToM KOpbl FOfIOBHOIO MO3ra.

[Mpy nomowm aHanusaTopa Mbl Moriy4aeM WHGOPMAaLMIO Kak U3HYTPWU Hallero
opraHusma, Tak H u3BHe, nepepabaTbiBaemMyo B HalleM MO3ry aHasiM3oM U CUHTE30M
CO3HaHUA N NPUHMMAIOLLYIO XapakTep TOW MUY MHOW MbICIIN.

O6pasoBaHne 3reKTPOMarHUTHbIX KofebaHuin B KNeTouYHOM BellecTBe (B
raHrMMO3HbIX KreTkax Kopbl ronoBHoOro moara) akag. . I. Jlazapes [43] npunucbiBaeT
XMMUYECKOMN peakuumn 3Toro BellectBa npu BO3OYXAEHUM HepBHOM  KneTkn. OH
noaxoauT K onpefeneHuto AnvHbl BOSHbI, U3flydaeMon HEPBHOW KNETKOW Mo3ra npu
akTe MblwneHus: "Bcakoe oulylleHne, BCAKUMM akT ABWXKEHUS OOMKHbl obpasoBaTtb
BOMHbl Gonbwon  anuHbl (4o 30000 km) B OKpyxawwen cpege. Kakyro
PU3MONOrMYECKy0 POfb MOryT UrpaTb 3TU BOJSHbI, CKa3aTb TPYAHO, HO BO3MOXHO, YTO
OHW NOMOTYT HaM OBBbACHUTbL ABMEHNS BHYLLEHNS N apyriue Bonee CrioXHble SBMeHUs B
ncmxmyeckon obnactu... Tak kKak nepuoguyeckas  aneKkTPoABMXKyLWas cuna,
BO3HMKaWLWaAa B oOnpefeneHHOM MecTe [MpOCTPaHCTBa, [LOMKHas HenpeMeHHO
cos3faBaTb B OKpyXalollen BO3AYLWHOW cpede MNepeMeHHoe 3rfeKTpoOMarHUMTHoe
nosne, pacnpocTpaHsoLIeeca CO CKOPOCTbIO CBeTa, TO Mbl [OIXKHbI, CreaoBaTesnbHo,
oXuaaTb, YTO BCAKMMA Hall ABUraTeSlbHbIA UM YYBCTBYIOLLMIA aKT, pOXOalowumncs B
MO3ry, OOSDKEH nepedaBaTbCA M B OKPYXKaloLlylo cpedy B BuMAE  3NEKTPOMarHUTHOM
BOSHbI".
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OtHocuTenbHo onbitoB B. JI. [lypoBa C MNOCTPOEHHOM MHOW 3SKpaHUpyoLLen
kamepon akag. 1. Il. Jlaszapes B 1923 r. BbiCKazanm MHEHME, 4YTO 3TU OnMbITbl
3acnyxusatT npogorkeHusi. Ewe Gonee onpegeneHHO OH BbicKasancs no 3ToMmy
nosoay B 1939 r.

Akag. IM. M. NNazapes coBmecTHO ¢ akag. B. M. MutkeBniem n rmunHotnsepom C.
N. KaHapucom npaBenu TpuM CEPUM  UHTEPECHBIX  OMbITOB, [JOKa3aBLUUX
3NEKTPOMAarHUTHYKO NPUPOAY MbICNIEHHOINO BHYLIEHUSA noasM npu runHose. B page
onbiToB nepson cepun C. . KaHapuc npoBoamn ceaHc rmnHo3a 06bl4HbIM Cnocobom,
npu KOTOPOM TUMNHOTU3MPYEMble, Bragad B TpPaHC, BbIMNOMNHANM 33aJaHHOe UM
MbICNIEHHOE BHyLleHne. B gpyron cepumn onbiToB, korga Ha ronosy C. W. KaHapuca
HageBancs 3a3eMSeHHbI MeTannMYyecknin NOSTyKPYyr, HUKTO M3 MPUCYTCTBYIOLLMX He
noggancsa rmnHody. CTouno, ogHako, eMy CHATb C FOfloBbl MMAHOTM3Epa MONYyKPyr, U
ONbIT CHOBa npoxoawun ycnewHo. B TpeTben cepum onbITOB, KOrga K  rofiose
rMNHOTM3epa c3aan NOLHOCUICH NOCTOAHHLIW NEKTPOMArHUT, MNHOTUYECKUN 3OEKT
He yaasarnc4. [locne yganeHns marHmta CHoBa BCe L0 HopMarbHO. Takum obpasom,
noaTeBepxganucb pesynbTaTbl uccnegosanun npodp. J1.  JI. BacunbeBa (1924),
nokasaBLUMX BIUSIHUE MArHUTHOrO MOMst Ha MPOXOXAEHWE MNCUXUYECKMX MPOLEeCcCOoB B
KOpe rorioBHOro Mo3ra 4enoBeka.

Kctatn, oTMETUM, YTO 3TOT YYeHbIM NPUAEPKNBAETCS OPUTMHAIBHOIO B3rnsaga Ha
npupoay sBneHun tenenatun. Cuvmtas 3TU SBMEHUS peako BCTpPevarowMMUCs, OH
cnpaBeasiMBoO OTHOCUT MUX K YUCIY Hambonee CAOXHbIX U MeTOANYECKN TPYAHbIX 3agad
ncuxoHesponornn. CnocobHOCTb Mo3ra ynaBnmBaTb Ha pPacCTOsiHUM WMHopmaunio ot
Apyroro mosra (UnM Kak ee elle HasblBalT "napancmxudeckass ogapeHHoCTb"), Mo
MHeHuo BacunbeBa, B TeYeHne TbICAYeneTuin He NporpeccupyeT, a BblpoXgaeTcs.
MHeHMe 3TO OCHOBaHO Ha TOM, YTO, BO-MEPBbIX, Takas Ouonorndyeckas pagmocBsa3b
Yyale NposiBrsieTcs B XXMBOTHOM MUpe, YEM Cpeau NModen; BO BTOPbIX, cpean nogen
3Ta CrnocobHOCTb MPOSIBASETCA KakK pyaMMeHTapHOe CBOWCTBO, COXpaHsioueecs oT
300510rM4YECKNX NPEOKOB, U €CNN UHOrAa BO3pOXAAaeTcs, TO Yale BCero y HeKoTopbIX
HEPBHbIX UMM MNCUXMYECKM HEMOMHOLEHHbIX N1l B Buae cBoeobpasHoro artasu3ma.
YkasblBaeTcs, 4To ecnu buonornyeckas onpaBAaHHOCTb NOAOGHOM paanocBaA3n Ans
MMpa XUBOTHbLIX OCHOBAHa Ha TOM, YTO B HEKOTOPbLIX ClyyYasiX OHa UMeeT 3HaveHue
Ba)XHOIO XXM3HEHHOro akta (Hanpumep, y 6abo4ek oHa cnocobGCTBYEeT COXpPaHEHWUIO
anga), To Ansa nogen Takoro OMonormyeckn BaxkHOro 3Ha4YeHUsi OHa yXKe He NMeeT.

Mbl cunmTaem, 4TO Takas OLEHKa SABMEHUn  BUONorMyeckon  pagmocBA3N
HUCKOMbKO HEe MOpOoYUT camyto Npobriemy nu He o03HayaeT OGecnepcrnekTUBHOCTU ee
n3yvyeHus. BbligBuraeTcs nub HECKOSNbKO MHOW MOAXOA4 K  BOMPOCY, YTO MOXHO
TONbKO NPMBETCTBOBATD.

[o6aBum Kk aTomy HoBocTb. B 1960 r. yexocnoBaukuin yyeHbin M. Pbian [86]
noslyymn  SKCNepuMeHTarnbHble  [doKasaTenbCTBa TOro, 4TOo  "Tenenatuyeckyk"
CNoCOBHOCTb MO3ra 4erioBeka MOXHO BOCMUTbIBaTb, TPEHUPOBATbL U pa3BuBaTb. JTO,
KOHeYHO, OyaeT 3aBUCETb OT TOro, HYXKHa 1M ntogsaMm nogobHas cnocobHOCTbL Mo3ra.
A, Hanpumep, npucoeamHsAocb K MHeHuto K. 3. LIMONKOBCKOro O TOM, 4YTO Takas
CNOCOBHOCTb BECbMa Hy)KHa A5l Mporpecca YenioBeyecTBa yxe Tenepb. A gymato, 4To
OHa OygeT nonesHa B HacTynawLWuMi BEK KOMMyHM3Ma Ha 3emrie, B BEK pasBUTUSA
KOCMMNYECKNX NyTeLLIEeCTBUA YenoBeka Ha Apyrue niaHeThbl.

PaboTtbl A. B. JleoHTOBMYa nogkpennsoT TEOpUo BMonornieckon pagnoceaan

Yutatenb NOMHUT, C KaKOW OCTOPOXHOCTbIO OTHOCWUIICA BHadane akag. A. B.
JleoHTOBMY K MOWUM aHanorvsaMm, Kak [onro OH wu3sberan npuHUMNUanbHbIX
BbIiCKa3blBaHU Mo atomy nosogy. OaHako AanbHenwwme wuccrnepoBaHus akag. A. B.
JleoHTOBMYA M €rO LUKOSbI NO YCTAHOBMEHMWIO ABMEHWUI 3NEKTPOMArHUTHON WHAOYKLMK B
HEepPBHOW cucTeme NpuUBENN K HENOCPEACTBEHHOMY MNOATBEPXKAEHNIO HAaNU4nAa B HepBax
anemMeHToB TOMCOHOBCKOro konebaTtenbHoro koHtypa. B 1933 r. B ogHOM 3 cBOMX
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TPYAOB OM nucan, 4to: "nepegada HepBHOro BO3OYXAEHUSI C HEMpOHa Ha HEeMpoH
NPOUCXOOUT 3MEKTPUYECKMM MYTEM M B OCHOBHOM WMHAOYKTMBHO, C nepuvuentonsipa Ha
BHYTPUKNETOYHbIE MYYKN NEPBUYHBIX HEPBHBLIX (bMOpPMNN Tena raHrnMo3HoOn KneTkn", u
YTO "CyTb HaLlen TOYKM 3pEHUA" N OCHOBaAHUM 3TOW PabOTbl COCTOUT TakMm obpasom
B TOM, YTO KpPacCOYHO BbICTynawuwine Oblowmne B rnasa gertanu cnupanbHble U3BUBbI
coneHouabl) nepuuentonspa OOMMKHbI NOAHMMATbCA HE Kak CryyYarHble yanMHEHUSN
HEepBHOro BOSIOKHA ANS Lenen nyywero noaxoaa K okpyarollen TkaHeBo o6CcTaHoOBKe,
KOTOpble Tak OOblYHbI Yy  HEPBHbIX BOMIOKOH, @ KaK CTPYKTypbl CheumnanbHOro
HasHayeHus. Tak Xe He CcnyyYyalHol W Te [JaBHO 03ajauMBaBLUME TUCTOSIOrOB
"nyroByaTtble yTOMNWEHNS", BApPMKO3HbIE pacLUMPEHNS U UM NogobHbIe o6pa3oBaHMs Ha
KOHUax TenogeHapveB BooOLLUE M NepuuentonspoB B YACTHOCTM, PaBHO Kak M Ha
aeHoputax24. B nocnegHee BpemMsi Hawa MeToAMKa OKpacKM HepBOB Jana Hawm
BO3MOXHOCTb HabnogaTb BeECbMa 3Ha4YNTENbHOE KOMMYECTBO MPEKPaCHO OKpaLLEHHbIX
nepuuentonapoB, U1 B YacCTHOCTU NepUUEntonspbl Tak HasblBAEMbIX KIETOK CO
cnvparnbHbIMK OTPOCTKaMU. TN yamBUTENbHbIE, HeOobbl4anHOWM KpacoTbl 0Opa3oBaHus,
npeacraenspowme cobon  ABHble  E€CTECTBEHHbIE CONeHOMAbI, 3acTaBUNM Hac
3agymaTbCA Hag MHOrMMKM  Bonpocamy  OU3NONOTMMN HEPBHOTrO BO3BYXAEHMS,
pesynbTaTtoM 4Yero CO6CTBEHHO U ABMSIETCA HacTosiwas paborta”.

N panbwe: "Takum ob6pa3oM BbIpMCOBLIBAETCSA criegyowaa KapTuHa: annapaTt
nepegayn BO3OYXOEHWA C HENMpOHA Ha HEeWpoH CBOAMTCA K TOMYy, 4TO B
bunbpunnspHoMm annapaTte raHrmMOHapHOM KNEeTKM C OOHOW CTOPOHbl M B OOMOTKax
nepuuentonapHoro annaparta C APYrol CTOPOHbl Mbl MMEeM Kak Obl ABe KaTyLUKu
WHOYKUWMOHHOTO annapata. ToT anekTpuieckui konebdaTenbHbli NpoLecc, KOTopblv
naeT no ogHom obMoTke, MHAyUMpyeT KonebaHne B gpyron odbmoTtke. OgHon 0B6MOTKOM
ABNAIOTCA MOTKM NEPULIENIONAPOB, APYrov BOCMpPUHMMAtOLEN OOMOTKOM SABMSOTCA
BHYTPUKIIETOYHbIE  MOTKM  (puBpMAN  raHrmnMo3HonM  KneTkn, obpasywwme C
npunexawmmm K HAM Yactamm nepupmnbpunnapHoOro BellecTBa BHYTPUKITETOYHbIN
MOTOK KepHneuntepa (akcoHa.b. K.). [lna Toro, 4tobbl Takas nepegada coBepLunnach
Hauny4wum obpasom, Hago, YTobbl oba annapaTta ObiM COOTBETCTBEHHO NOLCTPOEHbDI
Apyr K Apyry.

BoT B aTOM HaAcTpomnke 1 AOSMKHbI UrpaTb POfib T€ NMAacCTUHKK, NYrOBKW U T. 4. Kak
€MKOCTW, KOTOPbIMU CHaGXXeHbI NepULIENIONSPbI, @ MOXET OblTb U Teé OOMOTKM HEPBHbIX
BUTKOB, KOTOPblEe BXOOAT B COCTaB NepuuentonsapHoro annapata”.

OrpomHoe 3HayeHue aton paboTbl akag. A. B. JleoHToBU4Ya 3aknoyaeTca B TOM,
YTO B HeW BnepBble HaydHO OOOCHOBaHbl (haKTbl HanMMuMsi B HEPBHOW cucTeEMe
yenoseka (M KMBOTHOIO)  3MEKTPOMArHUTHOM  UHOYKLUMU BGronornyeckoro
npoucxoxaeHusi. 3gecb ydeHbln yxe 6e3 npexHUX NpeaoCTOPOXKHOCTENM M OroBOPOK
npsmo 3asaBnseT: "He Hago 3abbiBaTb, YTO Kak BCAKUM TEXHUYECKMM Kabenb, HepBs
npeacraensietr cobor UMNUHOPUYECKUA KOHAEHCATOp, WMEKLWMA MpUTOM CBOIO
cobCTBEHHYO camol uHAyKumo. OOHako HEpPB Kak >KMBOW MPOBOAHWK UMEET WU
oTnMYMA. OTN nocrnegHne COCTOAT B TOM, YTO 3MEeKTpUYeckasi BOSIHA He TOSbKO
SABNSAETCA MOPOXOEHMEM KaKoW-HMOyab BO30yauBLUENCS HepBHOMN MOSEKynbI,
OTAENbHOro "HEepPBHOro anemMeHTa", HO, MO ObLWenpuHATOMY B3rnsay, Bo3byxaaeT
CBOEro cocena, Bbi3biBasi B HEM TOT Xe npouecc. Tak Kak Npy 3TOM HEPB OT3bIBAETCA U
Ha MOCTOPOHHME TOKM MOAXOASALUMX JNEKTPUYECKUX KayecTB, TO, cTano ObiTb, B
YCIOBMUSIX €CTECTBEHHOW 3K3arnbTauuMn €ro, OH MOXeT OBHapYyXUTb N MO OTHOLUEHUIO K
9NEKTPUYECKMM TOMYKaM, MPUXOAAWMM K HemMy U3  ApyrMx  4acten (HepBHOW
cuctembl.b. K.) ocobbii npouecc, KOTopbii Mbl XOTenn O6bl  NOAYEPKHYTb OCOOLIM
TepMnHOM. BoT aTO B3aumopencTeme paboTbl BMOMOrMYEeckn CTPYKTYPHbIX MOMEKyn
HEepaBHbIX 3fIEMEHTOB HEPBHbIX "3NEMEHTOB" M CBOUX Xe€  3fEeKTPUYECKNX TOKOB,
OObIKHOBEHHO HECKOJNbKO CO CTOPOHbI, W3 Kakon-nnbo Gonee yaaneHHOW TOYKU TOro
e HepBa npuxogswmx, npeacrtaBnseTr cobon HeuyTo BpoAe B3aMMOMHAYKUUKM, Ha
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KOTopon Heobxoammo ocTtaHoBUTbCHA. OOLLEN3BECTHO, YTO B KaXaom 6Guonormyeckm
MUKPOCKOMNYECKOM 3fEeMEHTE HepBa, HasblBAEMOM HaMW HEPBHbLIM 3fIEMEHTApPOM,
npyu pasgpaxeHus (TO MOCTOPOHHUM 3NEKTPUYECKMM TOKOM MNPOUCXOAUT  MNpoLecc
BO3HVMKHOBEHUSI  9NEKTPUYECKOro  TOoKa  BO30YXAEHWs  anekTpo-6mo-acbdekT, u
obpaTHO, NpuM €ecTecTBeHHOM BO3bOyXaeHun HepBa  oOpasyeTcA TOXe pasHuua
noTeHumanoB, KOTOPYK Mbl HasbiBaem ©Ouoanektpo-acpdpekrt. Oba aTm npouecca
HaxoOATCs B OTHOLUEHUM 0B6paTUMOCTM, MOXOXKEN HA OTHOLUEHWUS, CyLLeCTBYLOLME Npu
ycTaHoBreHHoM KuceneBbiM KpPYyroBoM BTOPMYHOM TeTaHyce25; BTOPUYHLIM TEeTaHyC
BTOPOro MbILLIEYHOro npenaparta nepegaeTcs obOpaTHO Ha HepB NepBoro, Bo30yxaaer
CBSI3@HHYI0 C HUM MEPBYIO MbiWLy; 3Ta MNOCNeaHAA CBOMM TOKOM BO3OyxaaeT BTOpPOW
HEpPB W BTOPYK MblWLY W Tak gonroe  Bpems. [logobHoe B3aumogencreme
anekTpobuno-acpdekTa Mbl BbilE 1 Ha3Bann uonHaykumen. KoHeyHo, ata GuonHaykumns
AOCTUraeT MakCumymMa B opraHax KOHLEBbIX, B OpraHax nepegayv, npuyem TpyaHo
cebe npeacraBuTb, YTOObI M € He OblNM CBOMCTBEHHbI TakMe YHMBEpPCalibHble
NnpoLecchbl, Kak siBieHNne pe3oHaHca".

B 3akntountenbHom 4yactm cBoen paboTbl, KoTopyk (4actb) A. B. JleoHTOoBUY
Ha3Ban "OWUCKYCCUOHHOW", copepXaTcs, Mexay MpoyYuM, BaXHble N9 Hawen TeMbl
BbIBOAbl N coobpaxeHus: "HenpoH paboTaeT kak annapaT MNEepeMeHHOro Toka
npuyemM NepuLEentonap HEepBHOW KNeTKM npeactaBnseTr cobon 4YacTb HEepBHOM
CTPYKTYPbl, CHaOXXEHHYI0 €MKOCTbl0 U CaMOMHAYKUMEN, COCTaBASOWMMU  OBbIYHYIO
Aetanb MexaHu3aMa npumeHeHus cnaboro nepemMeHHoro Toka26 M MMEIoLY0 MHOro
obuero ¢ BocnpuHUMaKOLWMM paguoannapaTtoM... Jletom 1931 r. CTyaeHT, YyYeHuK
PamoH-u-Kaxana Pomepo Pobnec B Magpuge onybnukoBas CBOK — MHTEPECHYHO
nonbITKy  00BbACHUTL  paboTy  HepBHOW  cucTeMbl, 6asupysacb Ha  unaesx
pagnotenedoHnn. Mbl  OCOBEHHO OTMevyaeMm, 4YTO 34ecb nogyepkmBaeTcs
Heob6XoaMMOCTb TOW ABOWCTBEHHOMW CUCTEMBbI, O KOTOPOW rOBOPMM Mbl, pasgenss Bce
NIacTUHKM nepuuentonapa Ha ase 06ocobneHHble cnctemMol (06 atom nucan B 1923 .
KaxknHckni)...

Bnuskne k Hyno conpoTuBneHnss Bo30YXAEHHOro HepBa MOXHO OOBACHUTL TEM,
4yTO psagbl Guomonekyn HepBa (HawwuM "HeEpBHbIE 3nemeHTapbl") Npu BO3OYXOEHUM W1
pe3oHaHCce pa3BMBAlOT OAHOBPEMEHHO 3NeKTPoBO30yaAuTENbHbIE CuUIbl... [pn Hawewn
TEoOpUn He MpUXoauTCA AyMaTb, Kakum obpas3oM HEMpPOHbl CBA3aHHbI ApYr ¢ OPYyroMm,
ANS NepemMeHHOro Toka nepepbiB LEnNM He npeactaBnser npensaTtcTBUS U CBA3b
OCYLLECTBNSETCA NePULENIONSPOM C OOHON CTOPOHbI, TypamMu HEPBHbLIX 3f1IEMEHTapPOB,
NMOBTOPSIOWNMM  XO4 Hermpodubpunn BHYTPUKNETOYHbIX KOP3WHOK FaHrMO3HbIX
KNEeTOK,C APYron CTOPOHbI. Takoe YCTPOMCTBO B pagVOTEXHUKE rapaHTUpPyeT OTCTPOMKY
OLHOro annapaTa OT BCeX ApPYrnx, MellawLwmx emy konebaHum n noacTponky MMEHHO
Ha Xenaemyw ANWHY BOMHbI, @ Takke 4acToTy nepegayu... Becbma BeposiTHO, 4TO
YacToTa OCHOBHbIX BOJSIH HEPBHOrO TOKa ropasao Gonblue, Yem o6bIMHO MpUHMMAaeTCH
Ha OCHOBaHMM OOHUX 3KCMepUMeHTanbHbIX JaHHbIX: oopmyna [4] oaeT ee okono 1010
cteneHn. Ecnn Obl 3TO nogTBEPAUNIOCH, TO MpU pasgpaXkeHUn HepBa 3KCNEPUMEHT
AaeT Wb CyMMapHbIn 3dEKT HECKOSIbKMX, MHOr4a OYeHb MHOMMX BOJSTH. TO, 4YTO
BOCMpUHMMaETCs 9KCMepMMEHTarbHO, Kak M3MEHEeHMe 4acToTbl BOMHbI
dun3nonornyeckoro npouecca, COOTBETCTBOBaNoO Obl Torga nuwb vucny GueHunn ot
pacCcTpONCTBA pPUTMa HECKOSbKMX CUHXPOHHO paboTatolmx HEepBHbIX MeXaHM3MOB.
Takum obpasom, kak O6yaTo HameyaeTca HoBasi 0b6nacTb YNbTPaAMUKPOGU3MOMNOTUN.
OTnm Takke obbscHMNacb Obl BO3MOXHOCTb Nepefadn npu pes3oHaHce SIBNEeHuUs
nopsgka M Tuna cuHycompanbHbiX Konebanun (T. e. He penakcauuoHHbix. -[. K.).
MonyyaeTcss MexaHu3M, MOXOXMMA Ha MexaHuM3M paguonepenaydn: nepefarTcs He
TONbKO BOJSHbI, HO U BCE 'MX HiOAHCbl. ATO ObINO 6bl HEBO3MOXHO, ecnn Obl pe3oHaHC
Kacancsi camumx BOJSIH, @ HEe WX KOMMOHEHTOB OONbLIOA 4acTOTbl, TaK Kak BOJIHbI
pe30HaHCHblE UMEKT CUHYycouaanbHbIn Xapaktep... [1pn Bcen yanBUTENbHOCTU 3TOM
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undpbl ons Toro cnyyas, korga ee noslyvyaellb NepBbi pas, Mbl OAHAKO XOTenu Obl
OTMETUTb crnegyluiee yauBUTENBHOE ee CBOWCTBO: 3fieKTpuyeckas BOSIHA 4acTOTOW
1010 B cekyHOy nmeeT AnnHy 1 CMm, T. €. NOYTU Ty Xe, YTO N HAMEPEHHas 40 CUX Mop
BOoNMHa BO30OyxaeHus Hepsa (1,5-5 c¢m)27... ToHyc 0ObsCHAETCA MNOCTOSAHHOW
BUOpaUMEN KMBbIX CTPYKTYPHbIX MOSEKYS HEPBHbIX 31EMEHTAPOB, UMEKOLEN Npyu TOM
oyeHb 6Gonbuwyto Yactoty HeuTto Bpoae 1010 B cekyHay. [loatomy-TO Ao cux nop
HUKaKNUX 3NEKTPUYECKMX KonebGaHum npu ToHyce He OBHapyXeHO OHWU CIMLLKOM YacThbl
Aaxke Onsi Takoro annaparta, Kak KatogHbii ocuunnorpad (nogyepkHyto MHou. b. K.).
Jlvwb TOrga, korga nonyvaeTca pe3oHaHC 3TuX kKonebaHun un  ux OueHus noAa
BNUAHMEM TeX UNN APYrnx BO3LOENCTBMIN Ha HUX, MOSYYalTCs SABHble 3JfeKTpuyeckme
BOJIHbI, COCTaBIIEHHbIE NPUTOM U3 LENbIX rPYMnn OCHOBHbIX 3fEKTPUYECKNX konebaHu,
UMELWNX pasHyl BbICOTY B 3aBUCUMOCTM OT COCTOSIHUS BO3OyXaeHun, a
crnegoBaTtesnibHO, U CONPOTUBIIEHNS] HEPBA B AaHHbIN MOMEHT €ro CyLleCTBOBaHUS
(nonoxeHne, cxoOHOe C TeM, KakMM nonb3yeTcs paguoTexHuka)... B cuny
0COOEHHOCTEN BHYTPEHHEW CTPYKTypbl TOrO WM APYroro opraHa npu pocTe ero
HEepBOB HaCTynaeT Takon MOMEHT PasBUTUSA UX, NPU KOTOPOM TenoAeHApPUM HEPBOB CO
CBOMMM M3BMBAMU N UX KOHEYHbIMW NAACTUHYATLIMM U MNYroBYaTbIMK YTOMLLEHUAMMN
obpa3ytoT cybeTpaTr (COBOKYyNMHOCTb 4Yacten u getanen.b. K..), B koTtopom npwu
BO3HMKHOBEHMM  OQNEKTPUYECKOrOo  3apsiga OT  QfeKTpuMYeckon  guccouumaumu
(paccpepoTtouenusn.b. K.) noHoB, conpoBoOXAawLWen BCSAKUMA  XMU3HEHHbIA MpoOLEecC,
nerko Bo3HMKaeT TOMCOHOBCKMA KomnebaTenbHbIi KOHTYp, a ctano ObiTb M YMCTO
oM3NYECKMI NPOLLECC INEKTPUYECKOrO Pe30HaHca...

B HepBHOM cucteme nepen HamMM He MHOYKLUMOHHAA KaTyllka, a TpaHcdopmaTop,
NpUTOM BeCbMa pas3HOOOpPa3HOro M BO MHOIOM  €elle HEeMNoOHATHOro YCTPOWCTBA,
BO3MOXHO Hepefko paboTtawowun Ha ycuneHne Toka ("naBuMHooOpasHOe HapacTaHue
BO30OyxaeHun", kak HasbiBanu ero paHee.b. K.)"

Tak, B pe3ynbTaTte MHOrofneTHux uccregoBaHuin akagemuk A. B. JleoHToBWY
npuwen K He3blbnemomMy BbIBOAY, YTO HEMPOH paboTaeT no NpuHUMny TOMCOHOBCKOIo
konebaTtenbHOro KOHTypa, Bce 6onee CKMOHASACb B CTOPOHY NPU3HAHUS HEM3BEXHOCTH
N3NYYEHUs HapyXy ONeKTPOMarHUTHbIX BOMH 6Guonornyeckoro NPOUCXOXAEHMS
(TomcoHoBCKMI konebaTenbHbIN KOHTYP-BMOpPATOp).

Hawwu psagbl HEeU3MEHHO pacTyT

Bonee pewmnTenbHble BbICTYNMEHNA B CBSA3M C 3TOWM NPOGAemMon Mbl Haxogum B
onybnukoBaHHbIX 3HauUMTeNbHO no3xe (B 1948 r.) pabotax a-pa b. B. KpatoxuHa
ydyeHuka m nocnegosartens wkonbol A. B. JleoHTOBMYa, rmaBHOro ero COTpyAHWKA MO
3KCNepuUMEHTaNbHOMY YCTaHOBMIEHMIO (PAKTOPOB 3fIEKTPOMArHUTHOW MHAYKUUKM B
HEPBHbIX 3fleMeHTax >XWBOro opraHusma, BrnocrneacTsun (mocne KoHuumHbl A.  B.
JleoHTOBMYa B 1943 r.) camMOCTOATENBHO NPOoAOMKaBLUEro ata paboTbl.

"M3ydyeHne nutepatypbl n cCOBCTBEHHbIE 3KCnepuMeEHTLl, Nnncan b. B. KpatoxuH
[39, 40],nokasanu, 4YTO >XMBble OPraHM3Mmbl, OTAENbHblIE OpraHbl W  TKaHW Npwu
BO3OyXOEHUN CO30aloT BOKPYr cebs anekTpuyeckoe mnone, vnv  usnyyawT B
OKPYXXaloLLylo cpefly OfeKTpOMarHUTHbIE BOJSIHbI, KOTOpble Npu  onpefeneHHbIX
YCIOBMSIX OMbITOB MOryT OblTb OOHapyxeHbl. [loka 4TO wmMmeroTca nuwb obwue
npUHUMNUanbHble pelleHust 3Toro Bonpoca. [eTtanbHoe U rrnybokoe u3yvyeHue
9NEKTPOMarHUTHOW  paguauun  XMBbIMKM  OpraHMaMamm u KX TKaHamu Oyaet
npon3segeHo nMwe  nNpy Oonee MOLIHOWM paguoycunuTensHOn annapatype,
NPUMEHEHNE KOTOPOW CbirpaeT Takyl e pofb B U3y4eHUU MUKPOU3NONOrNYECKMX
SIBMIEHUN, KaKyld UrpaeT MUKPOCKOMN B N3YYEHUN CTPYKTYpPbl TKaHEN".

BaxHo oTmMeTnTb, 4YTO Kak A. B. JleoHToBWY, Tak n b. B. KpatoxmH paccmartpusatoT
duamonornio Bo3bYyXAeHUs HopAa kak OCOBEHHOCTb KOMMIIEKCHOro npouecca, npwu
KOTOpPOM npoueccbl OBMEHHO-XMMUYECKME WU 3NEKTPOPM3Monormiyeckne HepaspbiBHO
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cBs3aHbl. 10 ux ybexxaeHuno nepuuentonsapbl HEBO3MOXHO paccMaTpuBaTb TOSMbKO Kak
opraHbl MeanaTopoB28, a B ropas3go Oonbluen CTeNeHn, Kak cBoeobpasHbie annapaTbl
cuHancudeckon (KoHTakTHOW. Bb. K.) nepepayn konebatenbHOro Toka BO3GYyXaeHus ¢
HenpoHa Ha HeMpPOH. Tak, No MHeHuto A. B. JleoHTOBMYa, n3y4yeHne Bonpoca nepenaym
C HeMpoHa Ha HEWPOH LOIMKHO MATU oBouMK MyTAMM MyTEM MU3YYEHUS MeOnaTOpPHON
nepegadun un aneKTpuyeckon.

BoobLe, ona nocrnegHux neT xapakTepHO 3aMeTHOEe MNOBbIWEHWe WHTepeca Co
CTOpPOHbI ntoaen Haykm k npobnemam tenenatuwn. Joktop . U. N'yndaeB nocBatvn
(1960 r.) BonpocaM 3NeKTPOMarHUTHOIO M3Iy4eHUs Mo3ra npu  akKTe  MbIWeHns
3aKNYUTENbHbIN pasgen cBoen KHUMM29, B KOHLE KOTOporo rosoputca: "®akT
nepegaym MbICnM Ha paccTosHue, 6e3 nocpencTBa OpraHoB YyBCTB, B HacTosilee
BpPEMS cUMTaeTCsa LOKa3aHHbIM U, BEPOATHO, CKOPO ByAeT MpakTU4eCKn MNPUMEHATLCS.
[MepeHocuYnKoM TenenaTtemsbl, BUOUMO, SIBMSIETCA HABOE AN Hayku duandeckoe norsne,
npogyumpyemoe mosrom". lpaBaa, aBTOp MPUOEPKMBAETCA TOrO0 MHEHUH, YTO 3TO
rnose He 3reKTPOMarHUTHOro xapakrepa.

BoiaBnHytaa B. M. bextepesbim B 1919 r., I1. . JlazapeBoim B 1920 1. n
000CHOBaHHas aBTOPOM 3TUX CTPOK B 1923 r. (pyHKUMOHaNbHass aHanorns HeupOHHbIX
KNeToK rofioBHOMO MO3ra C MUKpOreHepatopamu 3MeKTPOMarHUTHbIX BOSH, MO3aHee
Oblna noaTBepXaeHa pesynbTaTamMu UCCredoBaHUNM Hemeukoro ructomopdponora B.
Kupwe [87]. M3naras ycTaHOBMNEHHbIE UM TUCTONOIMMYECKME OCOBEHHOCTU CTPOEHUS
cuHancos, B. Knplie conoctaBun nx oyHKUuUo ¢ paboTon MMEHHO MUKPOreHepaTopoB.

Mnaea Vil

OPY3bA U MPOTUBHUKU 3A PYBEXOM

Ham kaxeTcst BaXXHbIM KOCHYTbCSl CYLLECTBYIOLMX pPasfnnyMn B COBPEMEHHbIX
BO33pEHUAX HaA CTpoeHMe WU QYHKUMN SNEeMEHTOB HEPBHOW cuUCTeMbl. ABTOpPOB
dusnonornyeckmx paboT B 9TOM OTHOLLEHUMM MOXHO pas3fenutb Ha aBe 6onbluve
rpynnbl: O4HW pPeLUnTErNbHO BbICKA3bIBAOTCSA B MONb3y 3ANEKTpUYEeCcKoW nepenaydu
HEpPBHbIX MMMYfbCOB C HEMPOHA Ha HEMPOH B MecTax CUHArcoB, ApyrMe U TaKOBbIX
OOMbLUMHCTBO SABNSAKOTCSA CTOPOHHMKaMW MeauMaTOpHOW nepegayn, oTpulaloLmmm
AMEKTPUYECKYIO NpUpoAY 3TUX ABMEHNN. BbickasblBaHUA Hay4vHbIX AeaTenen nepsow
rpynnbl ke npuBoaunucek paHee. K 4ynucny CTOPOHHMKOB BTOPOW TPYnMbl OTHOCUTCS,
Hanpumep, [k. Okknc [77], npodeccop ncuxonormn yHuBepcuteta B KaHbeppe
(ABcTpanus). Ccbinascb, Ha 3KCNepuMMeEHTarNbHO MOflydeHHble [daHHble, 3TOT aBTop
yKasblBaeT, YTO KOrga B [OBYX MNPOTUBOMOMOXHBIX  TOYKAX  CMEXHbIX HEepPBHbIX
obpasoBaHM B MeCTax CUHAnNCMYeCcKoro KOHTakTa npukniagbiBatoT BHelLHee
(MOCTOSIHHOE) HanpsbKeHWe, M Npu 3TOM YMEHbLUAeTcs noTeHunan  memMbpaHsbl,
pasgensowen aTM CMexHble obpa3oBaHMs, TO COOTBETCTBEHHO YMEHbLUAeTCa U Tak
HasblBaeMbI BO3OYXOaAKOWMA CcuUHanNcu4ecknn noteHuwan. [lpyu nepemeHe 3Haka
noTeHumana y membpaHbl MEHSIeTCS M HanpaBfeHHOCTb MMMyfbca BO3OYXAEHUS Y
cMHancuyeckoro noteHumana. WHaye roBopsi, 3KCNepuUMeEHTanbHO Mony4aeTcs
ABYCTOPOHHOCTb MPOBEAEHNA HEPBHOIO BO30YXXAEHUSA NO OOHOMY Y TOMY e HepBY Kak
NPOBOAHMKY. ABTOP CYMTaET, YTO B TO BPEMS Kak rmrnotesa afekTpu4eckon nepegayu
He MOXeT AaTb 0OBbACHEHMSI 3TOMY SABMEHUIO, C TOYKM 3PEHUS TUNOTE3bl XMMUYECKON
nepegaym oHo, 3TO ABNEHue, nerko ob6bAcHUMO. [lanee, NO €ro MHEHUI, C NO3MUUIA
rMNoTesbl ANEeKTPUYECKON nepefadn Hemnb3ss OOBACHUTL MNOSIIPHOCTb CMHANCUYECKON
MeMObpaHbl, BO3HUKAIOLLYIO Mo BrIMSHUEM TOPMO3HbIX NpoLieccoB B HepBax. Koraa nog
AENCTBMEM BHELUHEro TOKa YMeHbLlaeTca noTeHuuan MemOpaHbl, 4epe3 KoTopyto
NpOXoaUT TOPMO3HOW CMHAMNCUMYECKUMA MnoTeHuuan, TO He TOMbKO COOTBETCTBEHHO
YMEHbLIAEeTCs CUHaNCcUYeckuin noteHumarn BooOLie, HO MOXeT MepeMeHUTbCs 3HakK
3TOr0 noTeHuuwana, a BMecTe C HUM U HanpasfeHue TOPMO3HOro WMMMynbca Y
CUHancuyeckoro noteHumana. Wnm, 4to TOXe, MonydaeTcs IKcrnepuMMeHTarnbHas
ABYCTOPOHHOCTb NPOBEAEHNS HEPBHOIO TOPMOXeHUs. A B JaHHOM cnyyae, o MHEeHWUIO
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3TOro aBToOpa, rMnoTes3a JNEeKTpPU4eckonm nepegavym He MOXeT AaTb OObSCHEeHus.
[okasbiBas XUMUYECKYHO npupoay MexaHu3Ma CUHancuyeckoro nepexona
nmnynbcoB, K. JKKNC NpMxoauT K BbiBOAY O "COBEPLUEHHOW HEMNPUIOAHOCTM rMNOTE3bI
anekTpuyeckon nepegaydn”. OgHako, No Hawemy MHeHuto, npas C. M. Ceepanos, aBTop
NnpeancrnoBus K pyCCKOMY W3AaHW0 3TOW KHWUMN, yTBepXxaasi (B NPOTUBOBEC MHEHMIO
K. JKKrca), 4To "aNeKTPUYECKYD N XMMUYECKYHO TMnoTe3bl, No-BUOUMOMY, He criegyeT
paccmaTpvBaTb Kak WCKniovatowme [pyr gpyra, Tak Kak B KOHEYHOM c4eTe
"XuMmundeckoe" aencteyet 4epes "anektpuyeckoe". Mbl nuwb 406aBMM K 3TOMY, YTO U
"anekTpuyeckoe" B 9TUX npoueccax neucTByeT 4Yepe3 "xumumyeckoe". B aTom
OTHOLLEHUM Mbl BCELeNo NpuaepXmBaemMcsl TOYKM 3peHns akag. A. B. JleoHToBu4a u
ero wkonbl. [leno B TOM, 4YTO CyLleCcTByeT HekoTopasd 060COBNEHHOCTb MPOXOXAEHUS
BGronormyeckoro npolecca B HepBax OT NPOXOXAEHUS ANeKTpuyeckoro npouecca. Ewe
oy u bepy [25] akcnepuMMeHTanbHO nokasanu, YTO AereHepupylolwme Hepsbl He
obHapyXMBalT anekTpuyeckoro konebaHus yxe Torga, Korga OHM elwe  JaroT
douamonorndyecknn agpgekt. MNpu pereHepauumn TakMx HeEpPBOB Nonyvaetcs obpaTHoe:
cywecTByeT Takas pasa, npu KOTOpPOW anekTpudecknn adpdpekT yxe umeeTcs, a
dounamonornyeckoro ewle Het. Mo MHeHuto A. B. JleoHTOBMYa, 9TV ¢bakTbl JAOT NOMHOE
OCHOBaHWE He cYUTaTbCs C TeM, YTO Ha3biBaeTCs ABYCTOPOHHOCTbK MPOXOXAEHUS
HEepPBHOro BO30YXOeHUs1 (U TOPMOXEHUS), Kak N C BO3paXKeHneM NpoTuB "rmnoTesbl
3reKkTpuyeckon nepegadn”.

Beab 1O, 4TO BbISBUNOCL B 3KcnepumeHTax [k. 3kknca,. nNony4Yunocb MoA
BNUAHMEM TOSTbKO U3BHE MPUMOXEHHOro Toka. He Hapo 3abbiBaTb TOr0 MPOTMBOPEYMS,
KOTOpOEe CyLLeCTBYET MexXdy 9SKCNepuMeHTanbHO  OOCTUITHYTOM  BO3MOXHOCTbHO
ABYCTOPOHHEr0 NpoBeAEHNSI HEPBHOMO MMMynbca 1 PaKTUYECKON MNONAPHOCTBIO 3TOrO
npouecca B HaType, T.e. MOMIAPHOCTbIO XKMBOrO HepBa Boobuwe. NonapHoCcTb 3Ta
oveBMaHa X0TH Obl U3 U3BECTHOW B Hayke HEBO3MOXHOCTU OMNepaTUBHOMO cpaLlMBaHNS
HEPBOB 4YBCTBUTESNIbHOMO W [ABUraTeNlbHOrO TPakToB Ja M M3 caMoro akrta
pasgenbHOro CyLwecTBOBaHUS 3TUX TPaKTOB. HEpBHbIM MMNYSbC MO KaXAOMY M3 3TUX
TPaKTOB (€CNM OHU OPMEeHTUPOBaHbI MapannenbHoO Apyr APYyry) NpoXoauT XOTS U BO
B3aMMHO BCTPEYHbIX HanpasneHusx (B OLHOM LEeHTpobexXHO, B ApYyrom
LEeHTPOCTPEMUTENBHO), HO BCerga TONMbKO YHUMONSAPHO.  HakoHeu, umeeTcs wn
cnepyroulee kateropuyeckoe yrteepxaeHuve A. B. JleoHToBumya [47] Ha aTOT cyeT: "Mbl
NINYHO CKITOHSIEMCSI K TOW, Kak HamMm AgymaeTcsl, OeccrnopHoOM To4vke 3peHus, no
KOTOPOM MpOLECChbl, MONEKYNAPHO-XUMUYECKUA N INEKTPUYECKMA B HepBe TECHO
CBsAi3aHbl OpPYyr C OpYroM MpUMEPHO TaK, Kak Korga-tTo 3To NpeacTaBnsanoch eue
3HameHuToMy Pobepty Marepy. CyllecTBEHHO BaXHbIM OAHAKO SIBMSETCHA TO, YTO
npoxoxaeHne BO30YXOeHus yepes nepuuentonapHein - annapat (M 4vepes
cuHancudeckmn KoHtakt.b. K.), roe umeetca novyemy-TO aHaTOMWYECKUI MepepbiB
MeXxay CUCTEMOW OA4HOro HEMpOHa M APYroro, MbICAIMM TOSIbKO C O4HOM TOYKM 3peHus,
MMEHHO C TOMW, 4YTO B oObBnactu  nNepuuentonspHoOro annapata 3TOT NepecKoK
OCYLLEeCTBMSAETCA NpU  MOMOLUM  dneKkTpuyeckoro KonebaHumsd, BO3HUKLLIErO B
nepuLenionapHoM annapaTte C OAHOW CTOPOHbl, U B Terfe FaHrmmMo3HOW KreTku, C
apyron”.

OTmMeyasn aTv npoTmMBOpeYMa Mexay Barnsagamu k. OKknca u Opyrux yYeHblX Ha
AaHHbIA NpegMeT, Mbl AOJKHbI NOAYEPKHYTb U Takne BbiIBOAbl M3 YNOMSIHYTOW paboThbl
3TOro aBtopa (onybnukoBaHHoM B 1957 r.), KOTOpble MNPsSIMO COOTBETCTBYIOT Kak
onybnukosaHHon Hamu B 1923 r. paboTte [36] 0 HanNM4MM 3aMKHYTOro konebaTeribHOro
KOHTYpa a HepBHOM cucteme, Tak U onybnukoBaHHon B 1933 r. pabote A. B.
JleoHTOoBMYa [47] O HeWpoHe Kak annapate konebaTenbHOro Toka. AnekTpuyeckune
CBOMCTBA MNOBEPXHOCTHOM MeMOpaHbl CTaHO4apTHOrO MoOTOHenpoHa [k. OJkknc
rpacomyeckn npencraBnsieT B BUOE HECKONbKMX MPUBEOEHHbIX MM 3KBMBANEHTHbIX
(paBHOUEHHBbIX.B. K.) cxem 3amkHyTOro konebaTenbHOro KOHTypa. B 3ToM KOHType OH
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yKasblBaeT cpedHue apudmeTnyeckme 3HadeHns MemMOpaHHOro noTeHumana, EMKOCTU
n conpoTuBneHnsa. He ykasaHO TONMbKO 3HA4YeHWe camoumHaykauu. Mexay Tem SCHO,
YTO HENpPEeMEHHbIM Y4acTHUMKOM KorebaTenbHOro npouecca no 3TUM cxemam [IX.
OKKNnca ¢BnseTcs M CaMOMHAOYKUMST HEMPOHHOrO akcoHa, xoTa 6bl nogobHas Tonm,
KOTOPYKO MMeeT NpoCToM  UMNIMHAPUYECKMM NPOBOLHMK, Kak 00 3TOM roBOpUT
®eppapuc [71].

B 1925 r. noasunuce nepsble cooOOLLEHNA B neyaTn o paboTax WUTanbAHCKOro
yyeHoro ®. Kauamanu [37], npodeccopa HeBposiorum u ncuxumatpum  MunaHckoro
yHuBepcuteta (Utanung), Hayatblx UM B 1924 r. (T. e. Ha ABa roga nosgHee Hadvana
Hawwnx pabot B nabopartopun B. J1. [lypoBa B MockBe), N0 nccnegoBaHUo ¢ NOMOLLIbHO
kneTkn ®apages "renencuxmyecknx peHoMeHoOB 1 MO3roBbIX M3Ny4YeHuKn", a NonNpocTy
roBopsi, Kak 9TO W BbldaBanocCb BMOCNEACTBUKN, BUCLEpanbHbIX (BHYTPEHHOCTHbIX)
ANEKTPOMAarHUTHbIX U3My4YEHNN U3 YerToBEYECKOro opraHmsma.

Puc. 18. OkpaHupytowasa kamepa utanbsHckoro ydyeHoro ®. KauaManu:

[-Tpybka n domnbTp, NogaroLwmMe CBEXUI BO3AyX B KaMepy.

B onbitax Kauamanu 6bina ncnonb3oBaHa akpaHupyowasa kamepa (puc. 18),
nMetroLas BUN BMECTUTENbHOM KabWuHbl C AowaTbiMM CTEHAMKU, MOSIOM WU MOTOJSIKOM,
NOKPbITEIMX CHapy>Xu MCTaMU OCBUMHLIOBAHHOIO KPOBESBbHOrO Xenesa TOMWWMHON  OT
0,5 oo 1,5 mm. lNpoBepka 3KpaHUPYHOLLMX CBOWCTB KabMHbI [ana MonoXuTenbHble
pesynbTatbl U 6e3 3as3emneHns: paanonpueMHUK, NMOMELLEHHbIA BHYTPU  3aKpbITOM
KabWHbI, HE NpMHMMan paguocurHanoB OT paboTaBLUEro CHapyXxu paguonepenaryuka.
[nsa npoBefeHus aKCnepuMeHTOB ObINO M3rOTOBMEHO YeTbipe paguonpueMHuKa C
npuemMomM Ha cnyx BonHbl anvHon ot 1 oo 4000 m. PaguonpuemMHuk Ne 1, KoTopbiM
Nnosib30BasnMCb B HavasribHOW CTaauMn uccrnenoBaHuin, 6bin paccymMTaH Ha BOSHbI ASMHOWN
oT 300 go 4000 m, ¢ ManeHbKOM aHTEHHOM pPaMKOM AS1s1 KOPOTKMX BOJSTH U C KaTyLlKamMun
ANS ANUHHBIX BOSMH. AnnapaTt umen 4 namnbl BbICOKOW 4acToTbl W AETEKTOp U3 2-X
namn HU3Kom YacTtoTbl. [lo3aHee 6bin ncnonb3oBaH NpuemMHMK Ne2 ¢ KpucTannMyecknm
AETEeKTOpoOM ranem M nNUPUT U MNPOBOSIOYHOW aAHTEHHOW BO BCH AfMHY Kamepbl (2
MeTpa). OTO YCTPOMCTBO MO3BONANO YynaenvMBaTb 0onee KOPOTKME BOJSHbI, NMpUYEM
NPUMEHSNCA  YCUNUTENb HU3KOW 4acToTbl, [AaBaBLUMKA 3HAYUTENbHOE YyCUreHune
npuema. [Ins nccnegosanms BonH oT 50 o 100 m 6bin ucnonb3oBaH NpuemMHmk Ne 3 ¢
reTepoavHHbIM OBOWHBbIM ~ KOHTYPOM, pPacCYUTaHHbIN Ha ANUHY "cocedHen" BOIHbI,
4yTObObLI AemndupoBaTb KonedaHusa, BO3MOXHO npoucxogawme (npu MHTepgepeHumm)
OT 93KCrnepuvMeHTaTopa, MnoMellaBLerocs B TOW Xe kamepe. HakoHneu, pAans
ynasnuBaHus BOJSIH ewe MeHblwen anuHbl oT 1 go 10 m npumeHanca npuemHuk Ne 4 ¢
Kpyrron aHTeHHon pamkon (anametp 300 mm). C npubasneHnem reTepouHHOro
YCTPOWCTBA Ha ANWHY BOSMHbI 4 M MOXHO ObINIO yXe chnbiwaTb B TenedOoHHY0 TpyobKy
3BYKM HeobblbanHOro Tembpa M xapaktepa. B kayectBe 0OBLEKTOB uCCnegoBaHUs
Bblbupanucb nwoan  nNpeanodyTUTENbHO M3 Yucna HEpPBHOOOMbHbLIX, MO3roBYHO
AeATeNbHOCTb KOTOPbIX MOXHO ObIfo fierko Bo30yXaaTb MO XenaHuw [O Nnbon
CTENEHN Npu nomowM runHo3a. B kayectBe TMMNHOTUKOB  MEPLENUEHTOB nydlle
nokasanu cebs aNUNenTUKU U UCTEPUKKN, Y KOTOPbLIX MNOL MMHO30M JIerko nonyvanucb
rannounHaumMm 3puUTENbHOro nopsigka.  OKCMEPUMEHTATOP, OH XXe TUMHOTU3Ep,
nomMeLasicb B kamepe BMeCTe C MMNHOTUKOM, MPOU3BOAMUST 3aMUCb BCEX U3MEHEHWUI
3BYKOB, CNbILUNMbIX B MMKPOOH NPUEMHMKA.

Hanbonee wHTepecHble pes3ynbTaTbl OMbITOB  OblNM  Nony4veHbl  Npwu
ncnosnb3oBaHun npuemHnka Ne 4. BoT nepesog 3anucu cnoB npod. Kauamanu no
atomy nosogy: "Pamka npuemHuka Ne 4 HanpaBneHa 6bina obbIMHO Ha NOAOMNLITHOrO
cybbekTa. Yalle Bcero oH Brnagasn B aBTOMMMHO3 Kak TOMbKO NPUCaXMBarncs Ha CTyn no
MoeMy npurnaweHuto. N toraa cpasy xe CrblWwHbl Obinn B TenedoHe WyMbl, NOA06HbIE
paguoTtenedoHHbIM CcurHanam. OTWM CurHanbl MNpepbiBanncb, Kak TOSNbKO CYyOBLEKT
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npobyxgancs, n cCHoBa BO3HMKaNM npu ero noBTOPHOM ycbinneHun. MNpu Bo3dyxaeHnn
ranfilouMHaTOPHbIX BUAEHWA B TUNHOTUYECKOM COCTOAHMM cybbekTa LIYMbl
BO30OHOBMANMCH cunbHee 1 npnobpeTtanu cneumduyecknii xapaktep no cure TOHOB,
MEHSIBLLENCS COOTBETCTBEHHO CTeneHun KonebaHna WHTEHCMBHOCTUM BHYLLEHHbIX
amMoumMn. HekoTopble 3BYKM ObIfIM CTONb XapaKTepHbIMW, YTO BECbMA OTAMYanuMcb OT
OObIYHbIX NPU PUTMUYHOM 3BYYaHUN OT PaboTbl akKyMynsaToOpHon Oartapen. 3Byku 3Tn
elle Gonblue yCMnMBanucb, ecriv CyObEKT MMEeN U CNOHTaHHY0 (CaMOMpOM3BOSIbHYIO),
HanpMMep akyCTUYEeCKyto, ranfiounHauunio. 3BYKM yMEHbLUanucb M npekpawanmcb
BOBCE MO Mepe ycrnokoeHust u npobyxaeHna cybbekta. Korga amoumm cybbekta
(rannioumHaTOpPHbIE BUOEHUS B COCTOAHUWM TNyOOKOro TpaHca) genanucb ©onee
WHTEHCUBHbLIMU, B TeNE(OHE Crbilanncb CBUCTbl H MOLYMNMPYIOLLNE TOHbI, NOXOXME Ha
3BYKWN CKPUMNKWN NOL CYPOMHKY".

Mpod. Kauamanu u3yyan v BNOfHe HOPMarnbHbIX NOAEN, Yy KOTOPbIX OH
CTMMynupoBan B COCTOsSiHUM 60OpCTBOBaHWS, Hanpumep, TBOpYeckoe BOOOpaxeHue.
Bo Bpemsi yCuneHHOM MO3roBol AeATENbHOCTU 3TUX CYObEeKTOB MoNy4anocb ToXe
BMOMHE oOnpeferieHHoe 3ByyYaHne B MuKpodpoHe. OnbiThl Xe Hag nuuamu,
HaxoOMBLULMMUCA B COCTOSIHUM  genpeccunm  (MOAaBfeHusi,  YrHETEeHus), He
COMPOBOXOANMUCb HUKaKUMM OTNUYMMbIMM B TenedoHe 3Bykamu. [1o  MHeHuMIo
Kauamanw, pes3ynbTaTtbl €ro  OnbITOB  AOKasblBalT (pakT  ynaBnmMBaHus
paguonpueMHUKOM Ha  cnyx  kornebaHui, HenocpeaCTBEHHO W3NyyaBLUMXCA U3
HEpPBHbIX LIEHTPOB MO3ra YerioBeka.

PaboTbl npod. Kauamanu Hawnu OTKAWK B HalLEW U 3arpaHU4YHON neyatu Cco
CTOPOHbI YYEHbIX M NPaKTUKOB, paboTawwmx B ob6nacTn HEBPONOruK, ncuxnaTpum n
paguocesasn. B unx uncne MMenucb KpUTMYECKME  3aMevaHusi, CTaBuBLUME  NOQg
COMHEHUS 3asiBfieHne ntasnbsiHLua O TOM, YTO eMy yaanocb 3adUKCMpoBaTbh U3NydYeHUs
MO3roBbIX HEPBHbIX LIEHTPOB.

Ocobbin MHTepec npeactasnseT paboTta uUcnaHcKoro ctygeHTa-meauka 3. P.
Pobneca [56]. BbiaBuraemyto B HeEW naet oH cam cumntaeT "paboyen runoteson”. Kak n
Mbl, 3. P. Pobnec nonaraet, 4To B Aene npoBOAMMOCTW B MO3I BOCNPUATUN OT HaLLMX
PEeuenTopHbIX OpraHoB 4YyBCTB (3peHusi, O0OOHsHMSA, crnyxa W np.), Kpome
LEeHTPOCTPEMUTENbHBIX BOSIOKOH HEMPOHHOro TpakTa (MPOBOASLLErO OuwylleHue OT
nepudepumn K LeHTpPY), urpatoT 60nbLUy0 porb U LEHTPOBEXHbIE BOMOKHA, MOYEMY-TO
UMEKLLMECS B TEX XKEe peLenTopHbIX OpraHax YyBCTB.

Cuutalo yMeCTHbIM HarnoOMHUTb, YTO, MO MOWM BO33pPEHUEAM, 3TN LEHTPOBEXHbIE
BOJIOKHA BXOOAT B COCTaB BTOPOW MOMOBMHbI 3aMKHYTOM uenn TOMCOHOBCKOro
konebatenbHOro  KOHTypa B  HepBax (NepBOM  MOSIOBMHOM aBnsaeTca
LEeHTPOCTPEMUTENbHbBIA TPakKT), urparowen pornb obpaTHOM CBSA3M 3TOr0 KOHTypa. B
9TOM 3aKMyaeTcs CylleCTBEHHoe pasnuune mexay Barnsgamum 3. P. Pobneca u
HaLLIMMW,

Mpegnonarasi, 4TO 3TU LEHTPOOEXHble BOMOKHA SABMSKOTCH  KOHLEBbIMU
OTBETBMEHMAMM OCOOOM HEPBHOW HUTU Kak MPOBOAHMKA, OTKyAA-TO NPUXOOALLEro B
peuenTopHbIM opraH 4vyBcTB, O. P. Pobnec Buant, Takmm obpasom, 34ecb BTOPOU
KOHLIEBOW Yy4yacTOK HepBa. A MeXay 3TUMM ABYMSI OKOHYaHMAMM (OBYX HEpPBOB:
LEHTPOCTPEMUTENBHOIO N LEHTPOBEXHOr0) OH nonaraeT CywecTBYLWMM ele |
TPETUN KOHEYHbIN 3NEMEHT B BUAE OTBETBMEHUS OT TPETbEN HEPBHOW HUTU U CTPOUT
rmnoTesy, OOBbACHSIOWY BO3MOXHOCTb Hanuvyus 9reKTPUYECKOW CBA3U yXKe Mexay
3TUMUN TPEMSI HEPBHLIMU OKOHYaHUSAMU. [ns OOBbACHEHWUS 3NEeKTPUYECKOM CBA3U OH
npuBnekaeT aHanorn ¢ 4enCcTBMEM pagnonamnsl Tpuoaa.

9. P. Pobnec BbigBuMraet ugew O TOM, 4YTO NpU BCAKOM BO3OyXaeHUn
peuenTopHOro opraHa, Korga B MO3r MOCbINaeTtcsd TO WAWM MHOE  OlyLleHue,
NPOUCXO4MWT, B CYLLHOCTW, YCTAHOBMNEHWE aKTa 3NIEKTPUYECKON CBA3M MeXay Tpems
HEpPBHbIMM OKOHYaHMsIMW B peuentope. CrnegoBaTernibHO, B KaX4oM peLenTOpHOM
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annapaTte [O/MPKHO pasnuyaTtb TpU poJa HEepBHbIX 3NeMeHToB: 1) BOJSIOKHA
LEeHTPOBEXHOrO HEepBHOr0 TpakTa C OAHWMM 3HakoM  3apsga; 2)  BOJIOKHa
LEeHTPOCTPEMUTENBHOIO TpakTa C MPOTMBOMOSIOXKHBLIM 3HAKOM 3apsga; 3) BOSIOKHA
HEPBHOMO  3MNeMeHTa, BOCMPUHUMAIOLLErO  OLWyUleHUe U KOHTPONMpPYHOLLEro
(ynpaBnswowero  3TUM BOCMPUSATMEM), KOTOPbIN NpeacTaBneH  WHorga  OBYMS
KneTkamu: npuHMMatowen (cobCcTBeHHO peuenTop) u nepegarwen. [1encreme Takoro
annapaTa aBTop CYMTaeT aHanorMyHbLIM AENCTBUIO NaMnbl-TPUoAa, KOTOPYIO OH HasBan
MMeEHeM [pyroro KoOHcTpykTopa Jlea goe dopecra.

PasBuBas BblABUHYTYIO aHanoruio, 3. P. Pobrec npupaBHMBaEeT HEPBHYIO KMETKY,
Kak MpUHUMAlOLWMI 3fIEMEHT, K aHTEHHe, HaCTPOEHHOM Ha onpeaeneHHy AnvHY
BOSHbI. BTOpyto (KOHTPOMMPYHOLLYIO) KIEeTKYy, 9nekTpudecku coobuiarowyroca ¢
nepBoNn, OH MpuMpaBHMBAET K CeTKe namnbl Tpuoaa, coobujarouenca € aHTEHHOMN.
Takune dbMnonsapHble HEPBHbIE KIETKU OENCTBUTENBHO CYLLIECTBYIOT B ceTyaTtke (peTuHe)
rnasa, B knyboukax obOHATENbHOM KNETKM (NyKOBULbI, BOSIOCKA) oOpraHa OOOHsHMSA, B
HEPBHbIX OKOHYAHWUAX, OKPYXaloLWKUX 3nuTenuanbHble KneTkn (BosiocaTble) opraHa
crnyxa v T. A., U, HaKOHeL, B raHrnmsax CrMHHOro mMosra. ICTOYHUMKOM HEPBHOW 3HEPrnn B
cBoux cxemax Q. P. Pobrnec cumtaeT mbiwubl (3HEPrMio Myckynos). Pa3sutyto Takum
obpa3omM aHanorvMi HepBHbIX 3NIEMEHTOB KaK AeTanen paguornamnbl OH AOMNOMHSAeT
aHanornen OencTBUS, MbILL, KaK NOCTaBLUMKOB SHEPTUU U NOSTyYaeT LENbHYH cCXemy
aencTeuns "paguoctaHummn" B HEPBHOW CUCTEME XXUBOIO OpraHM3ma.

PaccmaTtpmBas aTu aHanormm, 9 obpagoBancs TOMYy, YTO OHM MNOATBEPXKOAlOT,
OOMONHAKT W pas3BMBalT caeflaHHble MHOM ewe B 1919 r. npegnonoxeHna o
OETEKTOPHOW, YCUNUTENbHOW W reHepaToOpHOM ponn  onpefdernieHHbIX HepPBHbIX
9M1IEMEHTOB, CpaBHMBAEMbIX B MOMX CXemax C paguonamnamum Tpuogamu. Takum
obpasom, B OOMOMHEHNE K TOMCOHOBCKOMY 3aMKHYTOMY KosfiebaTenbHOMY KOHTYpY M
OTKpbITOMY BMUOpaTopy B HEPBHOW CUCTEME YernoBeka MosIBNAeTCA eue oAHa
oTnpaBHas 6asza ans Oyaywux wuccnegoBaTenen B 9TOM  XKe  HanpaBreHuu
paguonamna-tpuogd.  [1paBOMOYHOCTb  3TOr0  MPeAnonoXeHna  Ons  Hayku
NoaKpennsieTcss HOBEWMLLIMMW OOCTUKEHUAMMU PALNOTEXHUKMN.

Ko BpemeHun HanucaHunsa atux cTpok (1960 r.) B paanoTexHuke yxe co3gaH bbin
nNpubop COMMOH, KOTOPLIN B pPa3sHbiX KOHCTPYKTMBHBLIX WCMOSTHEHUSAX MOXET urpatb
ponb pagvonamnbl-TpMoAa, Kak YCUMUTENbHOW, Tak W OETEKTOPHOW, nnn
reHepaTopHOW. 3ameyaTesnbHO TO, YTO MO CBOen (PU3NYECKOM CYLLUHOCTM 3TOT Npudop
nogobeH >XMBOW KNeTKe 3nekTpudeckne npoLeccbl B HEM OCYLECTBMAKTCA He B
MeTaniMyeckmx Ternax M MpoBOAHWMKAX, a B XWOKOW cpede  COMeBOM pacTsope,
nogobHOM 9neKkTponuUTy HepBHOro BewecTBa. BoT HekoTopble 0ocobeHHOCTU
yCTpOKWCTBa aTOro npmbopa.

CONMOH NOXOX Ha 3NEeMEHT: OH TOXe UMeeT [Ba 9feKkTpoda, ONyLeHHble B
anekTponut. Ho mexay HWUM HaxoauTcs MnopucTas neperopofka, CKBO3b  KOTOPYHO
NpOXoaAT MOHbI, ABUrasiCb OT OAHOrO anekTpoda K gpyromy. MHorve npuymHbl MOryT
NoBMMSATb Ha ABMXXEHME NOHHOMO NOTOKa MEeXAy ABYMS aneKkTpogamu. Takon NpU4MHON
MOXET MOCMYXWUTb yBENuyeHue TemnepaTtypbl pacTtBopa anektponuta. Ecnun npwu
HarpeBaHUM B pacTBOpe MOMy4YUTCsa TemnepaTypHasi pasHuaua Mexay HarpeTtom
YyacTblo anekTponuta ("Hanpumep, Ha OOHOW CTOPOHE MEPEropoakn) W He HarpeTon
YacTblo (Ha Opyron CTOPOHEe Meperopofku), TO TOK  U3MeHUTCA. WMameHeHue
noTteHuMana Ha NOpUCTon neperopoke Bbl3blBAET YCUIEHHOE W3MEHEHWe Toka Mexay
anekTpogamu, N ConnoH paboTaeT Kak 0Obl4HAs ycunuTenbHas paguoriamna-Tpumoa.
[Meperopogka vrpaeT pofib CETKM B Namne: OHa YCKOPSAET Unv 3amennseT OBUKeHue
noHos. Kak BManm, npubop 3TOT MOXET CNYXUTb XOPOLUEN UASOCTPaLMen B aHanormm
MeXay ero OencTBMeEM U (PYHKLMEN KIETOYHbIX reHepaTOpoB B LEHTparbHON HEPBHOM
cucteme. M ewe ogHa Mbicnb obpagoBana MeHsi. Pabota 3. P. Pobneca OGbina
npeacrtasneHa ons Hanevatanusa (B8 1931 r.) npodeccopom P. lNopTtera, yyeHuMKom u
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nocrnegoBaTenieM 3HaMeHUTOro uccrnegoBaTtens rmctonornn HepsoB PamoH-u Kaxana.
9710 nokasbiBaB, 4UTo [opTera opobpset paboty Pobneca. Otcioga y MEHS BO3HMKNA
YBEPEHHOCTb, 4YTO Takoe e ogobpeHue MCNaHCKOro y4eHoro, BEpPOATHO, nosny4yuna,
Obl 1 MOS paboyas rmnoTesa, ecnu 6bl OH O3HAKOMMUIICH C HEMN.

UTto kacaeTca Barnsga Pobneca Ha Mbllubl Kak HA UICTOMHUK HEPBHOW 3QHEpruu,
TO 9TOT B3rngag, N0 MOeMy MHEHUIO yCTynaeT Toyke 3peHust akag. B. M. bextepesa,
noaTeepxaeHHon u akag. A. B. JleoHToBMYEM O TOM, YTO WCTOYHMKOM HEPBHON
3HEPrMn Ona Kaxaoro HempoHa siBnalTca 3epHa Kucens B COMe raHrnmosHOM
KNeTKu.

MHTepecHble HabnoaeHus B KaHape

MHocTpaHHbin uneH Akagemun Hayk CCCP B. T[leHdwunba, npodeccop
HEBPOSIOrMM U Henpoxmpyprum yHmsepcuteta B . MoHpeanb (KaHaga), B 1959 r.
onybnukosan [83] HekoTopble BbIBOAbI M3 CBOMX  23-NeTHUX  UccrnegoBaHWin
NCUXNYECKUX peakunin YenoBeka Ha pasgpaeHue Kopbl rosI0BHOIO Mo3ra
HenocpeaCcTBEHHbIM NPUKOCHOBEHMEM K HEW 3NEKTPOAa Kak NoA TOKOM, Tak u 6e3 Toka.
WccnepoBaHua atm 6binn npoBefeHbl B 6onee 4vem 1000 cnyyaeB TpenaHauuu
(xmpyprudeckasi onepauus BCKpbITUSI) Yepena, NPOM3BOAUBLUENCS NOA  MECTHOW
aHecTte3nen (obesdbonuBaHnem), HO NpU NagHOM CO3HaHUM naumeHTa. B pesynbTaTe
3TUX paboT MOXHO cKasaTb, YTO MpakTU4eckn Obinn nccnegoBaHbl Bce 06macTu Kopbl
rofIOBHOrO Mo3ra.

Tak, anekTpod, 4Yepe3 KOTOpbIi Ha KOpY AENCTBYIT TOMYKM (MMMyMnbCbl) TOKa
HanpsbkeHnem 1B ¢ yactoton 60 KonebaHwin B cekyHOy U OMAUTESNIbHOCTbH KaXaoro
umnynbca B 2 M/CeK, .Bbl3blBaeT OOblYHble 3puUTeSibHble OLlyLeHUs, KOorga OH
NpUBNMXKeH K 3putenbHon obnactn Kopsbl. MNMauneHT BUOMT CBET, pasnuyaeT uBeTa u
TEHW, KOTOpble ABUraldTCA M MNPUHMMAIOT pasfnuyHble POopMbl. TOT Xe  3neKTpoA,
NPUITOXEHHBIN K criyxoBon o6siacTu Kopbl MO3ra, 3acTaBrnseT naumeHta "cnblwatb"
3BOH, LUMNEHWE N CTykn. PasgpaxeHue UeHTpanbHONW W3BUIMHBLI  NPOU3BOAUT
owlyuieHne "nonsarLwmx Mypatlek”, unm sIoXXHoe YyBCTBO ABMXEHUS.

BaxHO OoTMeTUTb MHeHWe npod. B. MNeHdunbga o ToMm, YTO Npu  pasgpaxeHuu
TakMM TOKOM KOPKOBOW 06MacTu 3puUTENbHOro LeHTpa nauueHT nofyyaeT CBeTOBble
OLLYLIEHNA, HO HUKOrga emy He npeacTaBnseTcs KOMMSIEKCHas KapTuHa, U ee
KMHeMaTmnyeckoe passepTbiBaHMe. [1pn Takom xe pasgpakeHuM KOPKOBOro BellecTBa
obnacTn CnyxoBOro LEHTpa BbI3bIBAOTCA OLLYLLEHUS 3BOHA B YyllaX, >XyXoKaHus,
LWUMNEHNA, CTYKOB, HO HMKOrda 3BYKM ronoca wnu pasroopa. WHaye roBops,
BbI3blBAETCA KaXXObl pa3 9NeMeHT 3pUTESIbHOM, CIyXOBOW UMW  Ocs3aTesibHOM
YyBCTBUTENBHOE CTa, HO HE BOCMOMUHAHWUA ObIfibIX MNPOUCLLIECTBUA UMM NPOLUSbIX
nepexunsaHumn.

OpHako Ha NoBEepPXHOCTU KOpbl FOFIOBHOrO Mo3ra ecTb obnacTtb, 3aHuMMaroLlas
yacTb 06enx BUCOYHbIX [ONen, KOTOPYH Ha3blBalOT WHTEPNpPEeTaLMOHHON Wnn
TONKOBATENbHOW, 3NIEKTPUYECKOe pasgapaXeHue KoTopon "MoxeT npobyauntb psg
npownblx nepexvBaHnn". Ewe 0O HegaBHEro BpeMEHW Ha 3TU y4acTKM KOpbl Mo3ra
HeBponaTosiorn He obpalany BHMMaHUS, nonaragd, YTo OHWM 0coboro 3HadeHus ong
MCUXMKN 4YerioBeka He uMerT. A cerdac MOXHO CYMTaTb YCTAHOBMEHHbIM, YTO
"anekTpuyeckoe pasgpaxeHue 3TonM obnactu, U TONbKO 3TOW, MHOrAa  Bbl3blBaeT
NCUXMYECKME COCTOSIHMS, KOTOpble MOXHO noapasgenuTb Ha ABa Buaa  peakuumn:
peakuum BOCNPOU3BELEHMS MPOLWSIOr0 OnbliTa W peakuuMuM TosiKoBaTeSlbHble Wn
WHTepnpeTaunOHHbIE".

BoT cepusi akCcnepuMeHTOB, B pe3yrnbTaTe KOTopoun Bbifia nonyveHa ncuxmyeckasi
peakumsi BocnpousBedeHuss npownoro onbita. Mauynent C. b., korda  anekTpon
(MOATOKOM) KOCHYFCA €ero BMCOYHOM [onn, ckasan "Tam 6bino  NUaHMHO, W KTO-TO
urpan Ha Hem. 3HaeTe, 4 cnblwan moTue". Korga 6e3 Begoma naumeHTa, Kopa €ero
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Mo3ra 6bina onsaTb pasgpaxeHa npubnuanTensHO B TOM XXe MecTe, OH ckasan: "KTo-To
rOBOPUT C KEM-TO, U OH YNOMSAHYN MO€ UMS, HO S ero He paccnblwarn... ATo ObIfo Kak
coH". Koroa B TOM e MmecTe Kopa Mo3sra 6bina euwe pas pasgpaxeHa 6e3 Begoma
naumeHTa, oH Tuxo npousHec: "[Ja, o Mapu, o Mapu, KTO-TO noet 3Ty necHw". pn
4YeTBEPTON NONbITKE pasfpaXKeHUsi 3TOro MecTa Kopbl, MauUMEeHT ckasar, 4YTo aTo bbina
"peknamHas necHa ogHon paguonporpammbl”. Nocne atoro (B 5-11 pa3) anektpoa 6bin
npunoxeH kK mosry Ha 40 MM Onwxke K nepegHenm 4acTu BepxXHEW  BMCOYHOW
M3BUIMHBI, M NAUMEHT ckasan: "UTo-To BOCKpecuno BocnoMmuHaHus. A Buxy Seven Up
(byTbIkKa  rasvMpoBaHHOrO fMMOHAAA)BYTHLITOYHYD KOMMAHWI... [@appUCOHOBCKYHO
nekapHi".

JKcnepuMeHTaTop nosiaraeT, YTo NauueHT, Nno-eMaumMomy, "sugen” Aga nnakarta
MOHpearnbCKOW TOProBon peknamsol.

[Mocne atoro xupypr npegynpeausn nauueHTa, YTo onsATb OyaeT NpuUIioXeH
3NeKTpoA K Mo3ry. [leno B TOM, YTO NAUMEHT CaM He MOXEeT 3HaTb, KOrfa anekTpopn
npuknagbiBaeTca K ero mMosry, ecnm o6 3ToM eMy He cKasaTb, TaK Kak TBeppas
0o60noyYKa MO3roBOM KOpbl HE YyBCTBUTENIbHA K MEXaHU4YeCKOMY pasfpaeHuto oT
NPUKOCHOBEHUS K HEW TBepAOro npegmMmeTta. Ml BOT yepe3 HeKoTopoe BpeMsi Nocrie Toro,
Kak anekTpoa Obin NPUoXeH K Mo3ry, HO Ha 3TOT pa3 6e3 Toka, Ha BOMNpocC xupypra o
TOM, 4YTO YyBCTBYET nauueHT Tenepb, NocrnegHun totyac otseTun: "Huyero" (T. e.
HW4Yero He NOYyBCTBOBAn).

Apyras nauyueHTka [1. ®., koraa anekTpog, nog TOKOM MPUKOCHYICA K ee Moa3ry,
"ycnblwana" menoaumio B UCMONHEeHUMW opkecTpa. Kak TONMbKo — aKcnepumMeHTaTop
npekpaTun pasgpaxeHue, Menoama wucyesna. Ho My3sblka Toro ke "opkectpa
3a3Byyana" onsaTb (B OWYLLEHUN MAUMEHTKKU), Kak TONbKO 3nekTpon Obin  ewe pas
npunoXxeH kK Mo3sry. Mano Toro, naumeHTka, no npocbbe  xupypra, 3anena
"yCcnbllWaHHy" Menoguto, Kak 6bl cnegys 3a WUCMNOSTHEHUEM €€ OPKECTPOM 370
oKkasanacb nonynsipHasi necHs. PasgpaxeHne Obifio NOBTOPEHO XUPYProM HECKOSIbKO
pas M HEeM3MEHHO BbI3blBafio B NPeaCTaBfEHUN MNaUMEHTKU 3BYKM TOW XKe MECHMW.
Kaxabli pa3 menogus HaymMHanacb Ha TOM K€ CaMOM TaKTe NecHW U pasBepTbiBaniach
B 06bl4HOM ANnsa Hee Temne. Bce caenaHHble XMPYprom MonbITKA 3anyTaTb UCMOMHEHWE
necH” nauueHTKon, okasanucb 6esycnewHbiMM. OHa npebbiBana noa BnevatnieHneM,
YTO B ONepauuoHHOW urpan natedoH, U nNpogorKana yBepsTb B 9TOM ApPYrnx Aaxe
CMyCTS HECKONbKO AHEN nocrne onepauun.

TpeTun naumeHT, manbumk P. B., korga anektpog 6bin npunmkem K ero npaBou
BUCOYHOW fone, "ycnbiwan", kak ero maTb pasroBapuBaeT no TenedoHy. Korga
pasgpaxeHue Obino NoBTopeHo (6e3 npeaynpexageHus naumeHTa), oH onaTb "ycnbixan"
rosioc MaTtepn B TOM e ee pasroBope. OTO Xe pasgpaxeHue 6biio NOBTOPEHO Yyepes
HEKOTOpOe BPeEMS B TPETUM pa3, H ManbuuMk ckasdan: "Mosi maTb roBopsTt 6pary, 4to
OH Hagen nanbTo 3a0M Haneped. A cnbiwy wmx oboux". Korga ke xupypr cnpocun
MarnbyumKa, MPOUCXoaun nNn Takon pasroBop B AEWCTBUTENbHOCTU, OH oTcTan: "O, aa,
He3agonro o Toro, Kak s npuexan cioga". Ha Bonpoc o TOM, MOXOXe M ero
COCTOSIHME Ha COH, ManbyuKk oTBeTUN: "HeT, s kak 6yaTo 3anyThiBatoCh".

UetepTbin naumeHT XK. T. BOCKMWKHYN C yOMBREHWEM, KOrda 3rnekTpoA
NPUKOCHYNCS K BUCOYHOW fone ero mosra: "[oKTop, AOKTOP, S Crblly cenyac, Kak nogum
CMelTCA... Mon apy3bsa 13 KOxHon Adpukn". Ha Bonpoc O NpuyMHE ero yauBIieHWUs,
naumeHT oTBeTun, OyaTo cam TOMbKO YTO CMEesANics CO CBOMMW ABOKPOAHLIMU
cectpamn beccn 1 AHHOW, XOTA M CO3HaBasn, YTO B 3TOT MOMEHT (ero cmexa) OH
HaxoguTcs Ha onepaunoHHoM ctone B MoHpeane.

[Mepexoas K U3NOXeHUo Apyrnx (TorKkoBaTeNbHbIX WKW  UHTEpPnpeTaunMOHHbIX)
pe3ynbTaToOB OT TaKOro Xe pasfgpaXXeHus BMCOYHOW [ONM anekTtpoaom, npod. B.
MeHunba AOokasbiBaeT, 4YTO B 3TUX ChyyasxX nauuMeHT TOSKyeT, nosic uaet
(nHTEpnpeTupyeT) TO, YTO OH "BMAUT", "CNbIWKUT" MANM O 4YeM AymMaeT B MOMEHT
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3MEeKTPUYECKOro pasgpaxeHusi. Hanpumep, naumMeHT MOXeT yTBepxdaTb, u4TO
nepexunBaemMoe emMy 3HaKkoMoO, Kak OyaTto OH 3To Buaen, cnbiwan. [pu 3ToM OH
NOHUMAET, YTO MepexmnBaemMoe UM Ternepb COCTOSHWE UMM YYBCTBO NOXHOe. WHorga
nayneHTa oxBaTbiBaeT HEOOBACHMMBIN CTPax UMK Aaxe naHuka.

Moo BneyaTneHMem MPOHUKAKLWNMX B MNevyaTb CBEAEHUA O HenpecTaHHOM
pas3BUTUKN TenenaTudeckux naewn, aHrnuickum dumsmk O. JNlogx 3aseun B 1925 r.: "A
npeaBuxy, Kak COBEPLUEHHO HEMPENOXHYID BO3MOXHOCTb, YTO Mbl NpPsSgeM K
HEenocpeacTBEHHOW Nepedayvye MbICren OT OAHOro Mo3ra Apyromy, He npuberas K
noMoOLLM TakMx BuBpauMi, KakuMW Mbl cenyvac elle nosibayemMcs npu nocpencree
TexHun4yeckon paguocsasun” [2]

Mpodcp. A. [IXypHO, pyKOBOAUTENb 3anekTpoduanonormm 4veckon nabopatopum
MeanumHckoro dakynbTteTta [lapwmxkckoro yHuBepcuteTa, ocywectsun (B 1957 r.)
NonbITKY CO34aHUs CRyXOBOro npoTes3a B BUAE WMCKYCCTBEHHONO peuenTopHOro opraHa
cnyxa Ansi 4Yenoseka, MOSIHOCTbK YTpaTUBLLUErO CryxX B pe3ynbTarte  paspylleHus
nepenoHok oboux ywen. Ona aTton uenun 6blna CKOHCTpyMpoBaHa  MUHMATIOPHas
(HebonbLWOWN TOMWMHBI U ANMHOW 25 MM) MHOYKUMOHHASA KaTyllka, WMeBLLas OBe
OOMOTKM U3 TOHKON cepebpsiHOM MPOBOSOKN BOKPYr CTanbHOro cepaeyHuka. KaTylwka
OXBayeHa CHapyXu repmMeTUYEeCKn 3aKkpbITOM nnactmaccoBon obonoukon. [ocne Toro,
Kak ogHa M3 obmoTOK Oblfia npucoeguHeHa K BOSIOKHAM  CIyXOBOrO HepBa B TOM
MecCTe, rge OHW OCTaBanuUCb HENOBPEXAEHHbIMKW, KaTylwka Oblna BCTaBrneHa B
BO3QYLUHbIM KaHan yxa MnocTaBfieHa Tam (3a BWCOYHOWM  KOCTbK)  Ha nepuog
3aXMBMNEHUS CNYXOBOr0 HepBa B MECTax KOHTAKTOB. Yepe3 Tpu AHA Mocne 3Toun
onepaumm O6binn  nNpousBedeHbl UcnbiTaHus. [lpyu 9TOM  3BYKOBble CUrHamnbl W
NPOU3HOCUMbIE SKCMEPUMEHTATOPOM CIiOBa ynaenvBan MUKPOMOH, MNPUCOEANHEHHbIN
K yCunuTento, Ha Bbixo4e KOTOporo bbinia noaknioyeHa BTopas obmMoTka MHOYKLMOHHOW
KaTywKkn (BNOXEHHOM B yxO0 nauueHTta). [laumeHT cTan owyuwartb 3BYKOBbIE
pasgpaxeHus W pasnuyatb OTAESNbHble CrioBa, XOTS, Kak OH T[OBOPWI, OHWU
3arnywanucb MNOCTOPOHHMMW CBUCTALWMMM WymMaMn. [locne HEeCKONbKMX MecsueB
TPEHVPOBKM C MOMOLLBK 3BYKOB OT MarHMTtooHa, naumeHT Obin B COCTOSIHUK
noHnmaTtb 75% TOro, 4To €My roBOpPSIT, XOTS TO, YTO OH ChblWarsn, oTnuyanocb (No ero
MHEHMIO) OT HOpManbHOW pedn. Ho okasanocb, YTO OH CTan pasfnuyaTb 3BYKOBblE
KonebaHus BbllLEe U HWXKE Ananas3oHa, HOpMmanbHOro Ana yxa Jenoseka. [locne
nepBoro akcnepumeHTa 6binn Nogo6HLIM 06pa3oM ychneLwwHO onepupoBaHbl U Apyrue
rnyxue naumeHThbl.

C TbiCAYEeKMNOMEeTPOBLIX Aaneun

Haunnas ¢ 1957 r. 3a rpaHuuen, a ocobeHHo B CLUA, aHanorumyHble paboTbl
NONYyYUNN 3HAYMTENbHbBIAN pasmax, HO, Kak OKa3blBaeTCsl, B OCHOBHOM MO TOW NULLb
NPUYNHe, YTO pes3ynbTaTbl X MOrYT UMETb KpynHeKnwee BOeHHoe 3HadeHue. BoeHHoe,
MOpCKoe n aBnaumoHHoe BegomcTtea CLUA ctanu nposiBnsaTb onepaTuMBHLIN MHTEPEC K
NOCTaHOBKE COOTBETCTBYHOLLMX SKCMNEPUMEHTOB. ECnn npexae B TeYeHne HeCKOSbKUX
net HagobHOCTb B NOAOGHBIX MCCrneaoBaHUAX CTaBuracb Mo COMHeHue, TO nocrne
TOro, Kak 6b1nn cobpaHbl MHOMOYUCIEHHbIE CBUOETENBbCTBA HEONPOBEPXKMMbIX (PaKTOB
Tenenatuun, BO3OyAMBLUMX KpawHee BHMMaHuWe psaa BuAaHbIX ydedbix (1. Noppas-
naypeat Hobenesckon npemun, 5. XodMaHH COTPYOHUK 3HAMEHUTOWN [1PUHCTOHCKON
nabopatopum OnHwWTEnHa, A. beprcoH uM Op.), CKENTUKW, ONpOBepraBLUME CaMyl
BO3MOXHOCTb Tenenatun, caenanucb 3aMeTHO 0onee caepxaHHbIMWU B CBOMX
BO3paXXeHMUsX.

HaunHas ¢ 1958 r. MHOrMe KpynHble amepukaHCKne upMbl, U3BECTHbIE CBOEWN
npoaykunen B obBnactn 3NeKTPOIHEPreTMKM W SNEKTPOHUKKU, OpraHu3oBanun y cebs
nuccrnegoBartenbckue nabopatopun No KU3ydeHUO Tenenatum (Hanpumep, dupma
BectuHrays B r. ®pungwmn, wrtat MapuneHg; [keHepan OnekTpuk B r. CkeHekTeau;
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Bann TenecdoH B r. boctoH, wTaT Maccayysetc). CpeaM  OCHOBHbIX  TeM,
paspabatbiBaemMblX B  HasBaHHbIX nabopaTtopusix, MOXHO HasBaTb  TaKue:
yCTaHoBrieHne cnocoboB (UM MeTodOoB), KakKMMWU OCYLLECTBIIAIOTCA Tenenatundeckue
nepefayv; cosgaHve annapaTtypbl, PErucTpupytoliern nm BOCMPOU3BOASLLEN CUrHanbl
TenenaTtuu; onpegesnieHMe amninTygbl M YacTOTbl CUrHaNoOB TenenaTMyeckon nepenayn
nT. n.

®upma PaHg KopnopenwH obpawanack k 6biBwemy npesvgeHty CLUA .
On3eHxayapy C [OOKMagHOW 3arnuvcKoW, rae €ero BHUMaHUK PEeKoMEHOOBaHbl Oblnn
packpbiBalOLMECA BO3MOXHOCTM TenenaTtum Kak HoBoro, 6onee COBeEpLUEHHOrO
cnocoba nony4yeHus MHPOPMaLMM BOEHHbIMW NOABOAHBIMW NogKamMu, B OCOBEHHOCTH
HaXoAALWMMMCA B OKEAHCKUX rNybnHax 3a NoNsipHbIM Kpyrom (rge obblivHasi paguocBsisb
ncnbiTbiBaeT 0cObble MOMEXN).

CneuuwanbHon nadopatopuen mpmbl BecTuHrays B r. @puHawnn no nNopyyHeHuto
npasutenbctea CLUA 6bin noctasneH B 1958 r. onutenbHbI  ONbIT  Tenenepenayn
MbICIIEHHOM  WHopMauMM  (3pUTENbHbIX  OWYyLEHWA) OT  OAHOro0  4YerioBeka,
HaxodMBLUErocsi Ha cylle, OpYromy, HaxoAauBLUEMYCH Ha ©GOpTy KpynHOW MOABOLHOW
nogku "Haytunyc", norpyxeHHon B rnybb oOKeaHa Ha pacCTOsiHUM [OBYX TbICAY
KMNIOMETPOB OT MECTOHaXOXAeHusi nepBoro yernoseka. K npoBedeHuo 3TOro  onbiTa
OblMn  npuBneYveHbl Kagpbl W TPaHCMOPTHble CpeacTBa BOEHHO-MOPCKOMo U
aBmnaymoHHoro segomcts CLUA.

N3 coobweHnn o6 3TOM OnbITE€ MOXHO MOYEpPrHYTb Takue noapobHOCTN.
Onbitamn B natopartopun r. Gpuaawimn pykosoaun nosnkoBHuk b. boeepc, aumpektop
ouonoru4yeckoe TO cCekTopa MUccneaoBaTenbCKOro UHCTUTYTa BOEHHO-BO3QYLUHbLIX CUN
CLWA. OnbiTbl Havanucb 25 nions 1958 r. 8 npogomKkanucb U30 AHA B AEHb B TEYEHME
16 cyTok. B 0gHOM M3 M30NMPOBAHHbLIX MOMeLleHun nabopatopum Bce 3TO BpeMs
Haxogunca 6es3BbixogHO onepatop CwmuT, cTygeHT JIlokckoro  yHuBepcuteTa B T.
Oioprem (wtat CesepHas KaponuHa). OH BbICTynan B 9TMX OMblTax B KayecTBe
MHOYKTOpa-nepefatynka 3puUTEnbHbIX oOwylweHun. [Baxabl B AeHb B CTPOro
onpeaeneHHoe BpeMsa NHOYKTOP nyckarn B AeNCTBUE ABMKUMbIN YAaCcOBbIM MEXaHU3MOM
aBTomaT, BO Bpawawuiemcsa 6apabaHe KOTOPOro mnepeTacoBbiBanacb ThbiCAYa KapT
cuctembl 3eHepa30. N3 aBTomaTta Bbinaganu ¢ MHTeEpBanNoM B OA4HY MMWHYTY OAHa 3a
APYron NsaATb KapT, M306pakeHns Ha KOTOpbIX, Takum obpas3om, criegosany B TOM UMK
WHOM COBEpLUEHHO cnyyYanHoM nopsiake. MHayktop Gpan (B TOM ke nopsgke
nocrnefoBaTeNlbHOCTU, B KaKOM BbiNagdanu KapTbl) OAHY 3a [OPYron Kaxayl KapTy B
OTAENbHOCTU, cocpeaoToumBarca Ha ee 00603peHUN, CTPEMACH AyMaTb TOSIbKO O HER,
4yTOObl 3aneyaTneTb B CBOEM MO3ry ee u3obpaxeHne, M OOHOBPEMEHHO 3apuMCOBbIBaI
N300paxkeHHy Ha Hen urypy Ha nucTke dymarn. Ha Tom e nncTke OH 3apucoBbiBan
n3obpaxeHne durypbl C Kaxgow nocnegyowen kaptbl. [lonyyancs NUMCToK ¢ NATbIO
n3obpaxeHnamm duryp B TOW WM MHOM  MOCNeoBaTenbHOCTM OA4HA 3a APYromw.
3aneyaTaB NUCTOK B KOHBEPT, CMUT CTaBun Ha HEM AaTy, BpeMs onbiTa U Noanuceb u
nepefasan KOHBEPT TMOSMKOBHMKY bBoBepcy, KOTOpbIM npATan 3TOT KOHBEPT B
HecropaembIn LwKadg.

B TO e camoe BpeMdA HedyTo nogobHoe MpPoMCXOAMSI0 Ha HaxoguBLUENCS B
nnaeBaHuM B ATnaHTMYeCKOM okeaHe (Ha paccTtosHum 2000 KM) BOEHHOW NOABOAHOW
nogke "Haytunyc" (c atoMmHbIM gpuratenem). 30ecb B OOHY U3 WU30SIMPOBaHHbIX KakoT
Obln NOMELLEH Opyron onepaTtop MNepuenueHT (Mnu, No Hallen Teopun, NHOuKaTop)
HekTo [DKOHC Mopckon oduuep B YMHe nenteHaHTa. Ero nosisneHne Ha 6GopTy
"Haytunyca" Obino obcTaBneHO HEKOTOpOW ceKkpeTHocTbio. C  MOMEHTa, korga OH
nogHANCcsa ¢ Tpana npucTaHn Ha nanyby nogku, U 40 TOro, Kak OH Obin 3anepT B
OTAENbHOM KaloTe, ero He Buaen HUKTO M3 YreHoB akumnaxa "Haytunyca", kpome
OAHOro MaTpoca, BnocrneacTamm obcnyXmBaBLUEro ero, a Takke kanutaHa "Haytunyca"
AHpepceHa (KOTopbIN nocewian ero Asaxabl B AeHb). B npogormkeHun Bcex 16 gHen
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[bkoHe He nonyyan BecTen "c Bonu". ExxedHEBHO OH pucoBan B CBOEWN KakTe Ha
nnctke dymarm (MMeHHO ABaxAdbl B A€Hb B 3apaHee TOYHO OnpenerieHHoe BpeMms,
CTPOro cornacoBaHHoe ¢ paboton uHayktopa Cmuta B r. @pmHawmMn) no cBoemy
BbIOOpPY O4HO 3a ApyrMM uM300paxeHue Kakom-rnmbo durypebl: Kpyr, kBagpaT, KpecT,
3Be3ga, TpUM BOMHUCTbIE nuHMW. [lonyvancs AUCTOK C rpynnor u3 natu curyp,
HapuCOBaHHbIX B TOM WNM WMHOW NocnefnoBaTeNibHOCTM OAHa 3a Apyron. [koHe
3aneyaTbiBan fIMCTOK B KOHBEPT, MepefasBarn ero siBfsiBLUEMYCS K HEMY B 3TO BpeMs
KanutaHy AHaepceHy. TOT cTaBun Ha KOHBepTe AaTy, BpeMS OnbiTa U Crok NOANUCH
N yHocun k cebe B KatoTy, rae npsatan KOHBepT B HeCropaembln Lwkadg.

Korga no okoHuyaHuu penica "Haytunyc" npmbbin B nopT KpeWToH, nepuenneHT
[DKOHC CO CBOMMW KOHBEpTaMu cowlen ¢ Hero n 6bin HeEMeANeHHoO HanpasneH nojg
3CKOPTOM Ha aBTOMAalUMHE Ha GnMXKanWW BOEHHbIN a3poapoM, [Ae MOAHANCS Ha
OopT camoneTa un npuneten B asponopT r. PpuHawmn, otkyga (Ha aBToOMallnHe) Obin
aocTtasneH B nabopaTtoputo nonkoBHMka boeepca. lNMocnegnuin cnnumn cogepXxumoe
ABYX Cepun KOHBEPTOB (MepuenneHTa M MHOYKTOpa) U YCTaHOBWUIT MOSIHOE CXOACTBO
nsobpaxeHunn 6onee yem B 70% cnyyaax. MNepuenuneHt [xoHc "oTragan" noutn 3/4
n3obpaxkeHnn, 3anevaTneHHbIX B MO3ry niaykropa CmuTa.

Tak BOEHHO-BO3QYyLIHOE W MOpPCKoe BeOMCTBa CWA nosy4ynnum
3KCnepuMeHTarnbHoe NoATBEPXAEHNE TOro, YTO MOXET OCYLLECTBATbLCSA ObLeHne
Mexay nogbMu Ha OOonblUMX pacCTOsIHUSIX Yepe3 BOAY, BO3OQyX WM MeTannmyeckume
nperpagbl 6e3 06bI4YHbIX CPeACTB CBSA3M, @ TOSIbKO MOCPELCTBOM MO3rOBbIX W3My4YeHUi
NP akTe MbILIIEHWS.

B npuBegeHHOM onucaHun onbiToB obpaliaeT Ha cebsi BHUMaHMe OOHO BaXHOe
06CTOATENLCTBO. DNEKTPOMArHUTHbIE BOSHbLI, CONPOBOXAaBLWne obpasoBaHME MbICK
(3pUTENBHOrO OLLYLLIEHNS) B MO3ry MHOYKTOPA, OCTUIIM KNETOK KOPbl FOfIOBHOMO Mo3ra
nHoukaTopa, nponas OonblUOE pacCTOssHME He  TONMbKO — 4epe3  BO34yLUHOEe
NPOCTPAHCTBO WM CKBO3b TOSLY BOAblI, HO M 4Yepe3 MeTarIMYeckyldo CTeHKYy Kopnyca
nogkn. OTctoga  MOXHO — caenatb  crnegywowme  BbiBoabl, 1)  39TM BOJMHbI
pacnpocTpaHsanmMcb cpeponganbHO, a He Y3KO HanpaBSieHHbIM MYY4KOM; 2) 3TU BOJSIHbI
NPOHU3bIBANM KOPMyC JIOAKW, KOTOpPbIM B 3TOM Clydae He okKas3an HUKaKoro
OnoknpyroLero BANAHNA (Ha BOSHbI), T. €. He cbirpan ponu "kneTtkn ®apages”.

N3BeCTHO, Hanpumep, 4YTO pagnonpueMHNKN MOpPCKoKM nabopaTtopumn COBETCKOro
Hay4YHO-UCcnegoBaTenbCcKoro kopabnsa "Butasb" cmornu 3apernctpypoBaTtb  BOJSHBbI,
n3nyyaemble 3SMEKTPUYECKMMM OpraHamu nnasawowen B Bode pbldbl  Topneno31.
Mexagy ToM paguoannapaTbl NOABOAHLIX JIOAOK He ynaenuBaloT 3Tux BonH. OTcioga
HanpawmBaeTcss BbIBOA O TOM, YTO HEKOTOPble 3fEKTPOMArHUTHbIE  BOJSIHbI
ouonorn4yeckoro nNpoucxoxaeHna obnagawT  Kakom-TO ewe HEen3BeCTHOM
0COBEHHOCTbIO, OTNMYaKLWENn WUX OT BOMH PaguMOTEXHUKW. BO3MOXHO, 4TO Hawe
He3HaHMe TOro, B YEM MMEHHO COCTOUT 3Ta OCOBEHHOCTb, sBMAeTcs 60sbLon
NOMEXOWN B pasBUTMM UCCeAoBaTENbCKUX paboT B aTomn obnactn. I aencTBuTenbHO,
NPOLUNO HECKOMbKO FIeT CO BPEMEHU aMePUKAHCKMX OMbITOB, K KOTOPbIM NpuBriekancs
"Haytunyc", ogHako O KakuMx-nMbo HOBLIX AOCTMXKEHUSAX B 3TOM HanpaBfeHuu noka
HUYEro He N3BECTHO.

HekoTopble UTorn u nepcneKkTuBbI

Takum obpasom, nepen HawuM B30POM OTKpbIBaeTCa 3axBaTbiBatoLlas
nepcrnekTMBa MoO3HaHUA W, OBMNageHUsi HOBbIM MOFyYMM CPeACTBOM HAyyHOro W
TEXHUYECKOro nporpecca MeTosioM 61Monornyeckon pagmocBasn.

Huyero, 4to MHOroe B 3TOM OTHOLUEHMW €Lle He SACHO, MHOroe noanexuT
rnybokomMy TeopeTM4YeCcKoOMy MCCREOOBaHUIO 1 3KCNEPUMMEHTanbHOM npoBepke (Beab
3TOM [JOpPOron B HalM MNO3HAHUA MNPUXOAUT U BCe TONbKO HapoXagawuleecs,
HeunaBegaHHoe!). Hauyano yxxe caenaHo, dyHaaMeHTanbHas pasBeaka npoaosrKaeTcs.
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Mbl meem psg 6oraTenwmnx No CBOEMY COAEPXKaHUIO SKCNepuUMeHTanbHbIX paboT B.
M. BexTtepesa, [1. I. JlazapeBa, A. B. JleoHToBK4Ya, b. B. KpatoxuHa, B. A. lNogepHu, J1.
J1. Bacunbeesa, C. A. Typnbirnna, T. B. lN'ypwTtenHa, B. J1. lypoBa u apyrux. 3tm paboThbl
MOTYT CINyXUTb NMPEKPacHON OCHOBOW ANsi AaNbHEWLIMX TEOPETUYECKNX pa3paboTok n
0606LeHnn.

K 4ncny ocobeHHO BaXKHbIX UTOroOB 3TOr0 poda Hago OTHECTW, Mpexae BCero,
obOHapyXeHune HEepPBHbIX ANIEMEHTOB, MMEKLWMX CXOACTBO C MNapHbIMM ObBKnagkamu
KOHOEHCATOPOB U BUTKAMW COMEHOMAOB. JKCMEPUMEHTaNbHO [AOKa3aHO Hanuyve
KonebaTtenbHbIX OMO3NEKTPUYECKMX TOKOB B HEPBHOM cUCcTeME, (PYHKLIMOHUPYIOLLNX MO
NpUHLMNY OENCTBUS KOHOEHcaTopa U coneHomaa B TOMCOHOBCKOM korebatenbHOM
KOHType. lNMpu 3TOM ycTaHOBMEHbl akTbl UMHOYUMPYHOLLErOo  BIIMSHMS  3TUX TOKOB
BHYTpM  opraHuama. PaspaboTtaHbl  OCHOBbI Teopuu reHepMpoBaHus
OMO3MEKTPOMArHUTHbLIX BOJSH, W3My4alolWnMXCca LUeHTparnbHOM HEPBHOW  CUCTEMOWN
HapY>Xy Mpu akTe MbILUSIEHNS.

MHoOrouncrneHHble 3KCnepuMeHTanbHble HabniogeHns Hag  XU3HbLO n
noBedeHVEM YerioBeKa, XMBOTHbIX, MTUL WM HaCEeKOMbIX MNOATBEPXOAKT akT
CYyLLIeCTBOBaHMSA BMO3NEKTPOMArHUTHbLIX U BUopaanaumMoHHbIX U3NYYEHUN, UCXOASLLMX
N3 HEpPBHOM CUCTEMbI U APYrMX WUCTOYHMKOB ©OunoBmbpaTtopoB. OnbiTamu aokasaHo
HanuMyne dakTopoB Buonormyeckon paguMocBA3N  Mexay nwgbmMu  (Mpy  akTe
MbILUSIEHNS), @ TaKKe MbICIIEHHOIO BHYLLEHUS YErOBEKY U XXMBOTHOMY.

CknagbiBaloLimMecs OCHOBblI Teopun OuopagnauMoHHOro obLleHus  mexay
noabMn, Ha Haw B3rngd, OaloT NOBOA paccyxaaTb O BO3MOXHOCTW .AanbHeunLero
pas3BUTUA CyLLecTBYOWKNX dopM negarormkm Ha 6onee BbICOKOM ypoBHe. CocTas
9N1IeMEHTOB Medarorvkn, npuUMeEHseMbli B gerne  OopMUPOBaHUS  YenoBEYEeCKOoro
CO3HaHMA y AeTen U KHOoWeCTBa, CO BpeMeHeM JOoImkeH 6biTb oboraweH HOBbIM
NPOrpeccuBHbIM 3NIEMEHTOM AOMOSHUTENBbHLIM NPUMEHEHWEM METOAOB MbICIIEHHOrO
BHyweHus. CnoBo, peyb, BUAUMbIE W CrbIWWMbIE CUrHanbl, PUCYHOK, KHWra,
BeLleCTBEHHble 00pasubl,. Mogenu u npeameTbl MOryT ObiTb AOMOMHEHbI MPSAMOW
MbICITEHHOW nepefayen OTHOCAWMXCA cioga 0OpasonoOHATUMIA,  OLLYLLEHUN,
4yBCTBOBaHUMN.

MHbiMn crioBamn, B 6GyaywieMm AOSMKHbI MPUMEHATLCS MEeTOAbl NIIaHOMEpPHO
OpraHM3oBaHHOro (Mo onpeaeneHHon nporpamme) GuopagMaumoHHOro BO3AENCTBUS C
NOMOLLbIO Ternenatembl, U3Ny4aeMom M3 Mo3ra BocnuTaTens W npenojasaTtens,
HenocpeaCcTBEHHO B MO3r U MNCUXMKY ydeHuka. KoHeyHo, ons atoro notpebyeTcs,
4YTOObLI B NporpaMmy maydaembix SUCUMNIVH NpW NOLrOTOBKE MedaroroB Bxogwuna He
TONMbKO NCUXOMNOMMA, HO N NpakTnyeckoe obydeHne MeToaam MbICIIEHHOMO BHYLLEHUS.
BnocnegctBun MoOryT v OOMKHbI MOSIBUTLCS HOBble  (bM3nMyeckme npubopsl,
rnomoratoLme BocnuTaTeno 1 npenogaBaTesiio OCYLWECTBATbL MbICNIEHHYIO nepeaavy
HeoBX0aUMbIX NOHATUN M NPeaCTaBEHUN.

OagHvMm 13 Hanbonee CyLeCTBEHHbIX 3aTPyAHEHWA pPa3BMBAIOLLENCS HayKu O
ovonormyeckon  pagmMocBA3n  ABNSieTCs  OTCyTcTBME  npubopos, MOTYLLNX
pernctpupoBatb 6GuopagnaunoHHy0 BOSIHY MapamMeTpoB, COOTBETCTBYIOLUMX — aKTy
MblweHns. [leno ynupaeTtca B ee ynbTPaMUKPOCKOMUYHOCTb, NOKa HeLOCTYNHY And
N3y4yeHusi Npu COBPEMEHHOM TEXHWYECKOM YypoBHE paamonpubopoB. Tem He MeHee
3T0 06CTOATENBbCTBO OTHOAb He sABnseTcs HeogonumbiM. OHO HaBepHsika Oyaet
npeogoneHo brnarogaps rpaayLwmnm ycnexam COBETCKOM Paano3NEeKTPOHUKN.

Mo meTkomMy onpefeneHuto naypeata Hobenesckon npemun akagemuka W. E.
Tamma, "nonoxeHune B BGUONMOrMYeckon Hayke cemvac HanoMWHaeT [MOSloXKeHne B
un3mKe B 3NOXYy, HEMOCPEACTBEHHO MpPeALWeCcTBOBABLUYD OTKPbITUIO paclienfieHuns
ypaHa n oBfnafeHuio MeTogamu ynpasrneHnss atToMHOW aHeprnen. S cumTaro, 4YTo posib
BeayLlen Haykn ecTeCTBO3HaHUA nepenaet B OTHOCUTENbHO HeganekoMm 6yayuiem ot
dusmkmn Kk 6uonornn. B yactHocTn, Buonormna, kak cendac usuka, 6yoet cosgaBaTtb
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HOBble BaKHEWLIME OTpacin TEXHUKM U TeM, B U3BECTHOW CTeneHu, onpeaensatb ee
passuTne".

OTU crnoBa BMOSIHE MOXHO OTHECTM U K HapoXgalowenca oTpacnim TEeXHWUKK
"Guonornyeckon pagumocea3n”. 3gecb MMEHHO OwuonorMst gact Ham  psid HOBbIX
annapatoB, B MpUHUMNE TOXOECTBEHHbIX C HEKOTOPbIMUA XMBbIMU HEPBHbLIMU
"annapatamn”, ecnn Mbl, yrnyomBlINCL B U3y4eHME NOCneaHux, onpegenym 6onee
rry6oKo 1 KOHKPETHO MX pornb B "OMonorndeckon pagnoceaan”.

[MocmoTprM, KakoBbl BO3MOXHOCTU B 3TOM HanpasfeHun. B npsimon cBs3uM C
BOMPOCOM  MOMyYEeHUA  TOHYauWwumx  NpubOpoB M NPOBOAHMKOB, obnagaroLmx
CBEpPXNPOBOAUMOCTbBIO MPU OXNaXAeHuM OO0 Temnepatypbl, 6rmM3kon K  abCcontoTHOMY
Hyn, Haxogutca paspaboTaHHasi COBETCKMMW Yy4YeHbIMW  naes KBaHTOBOW
pPaguoOTEXHUKN TaK HasblBaeMbIX MOSMEKYNSAPHbIX FeHepaTopoB, Aarowmx 60nbLuyo
PaBHOMEPHOCTb 3MeKTpUYeCcKnx kKorebaHunm B TevyeHne ONUTENbHOrO BPEMEHU UX
ncnonb3oBaHus. Jpyrum, He MeHee BaXXHbIM JOCTMXEHMEM a 3TON obnacTu saBnseTcs
co3faHue MOMEKynspHbIX ycunutenenm, BO MHOrO pas3 yBENUYnBatoLLmnX
YyBCTBUTENBbHOCTb annapaTta M yMeHblUalWmx LWyMbl, KOTOpble Mpexae CUrbHO
NCKaXkanu npmeM u CHuXanu ganbHOCTb OAEUCTBUSA YCTPOMUCTB paguocesasn. CoBceM He
UCKINIOYEHa BO3MOXHOCTb MNPUMEHEHUA WnOen  MOSMEKYNSAPHbIX reHepaTopoB U
ycunutenem nNpu  U3yv4eHMM  Npupoabl  TOHYaMWMX  (PU3MYECKUX  SABNEHWUNA,
conpoBoXgawwmnx paboTy Mo3ra B Mpouecce MbIWfeHNs U nepegadn npuema
TenenaTtemMbl Ha PaCCTOSHUM.

MoaBoas YepTy nod BCeM, YTO ObINO Cka3aHO 34ecCb, Xxo4yeTcs obpaTuTbCca Co
CNOBOM cOBeTa WUnn npuabiBa K Oygywmm yutatensam 3Ton Moewn KHuru. [ycTb camble
9HeprnyHble M3 Bac, 0COBeHHO Hawe nwbo3HaTenbHoe HOWECTBO  Mosfofble
npenogasaTtenn, CTYOEHTbl, yyawueca CpegHuMX LWKOS, MeyTawuwme O HayydHOW
AEATENbHOCTU, NPOHUKHYTCSA aKTyanbHOCTbIO MPOYUTAHHOIO U 3aropaTCA HaCTOMYMBbBIM
XenaHvem npuobLleHus K yrinybneHHoMy U3yyeHuto ou3nonormm HeEpBOB C  MNO3ULMIA
naen "émnonormyeckon pagnoceaan”.

Cwmeno, 6e36053HeHHO BepuTech 3a pelleHne ele He pelleHHbIX npobrnem B
aTon obnacTtu, 3a pa3paboTKy HOBbIX MMNOTE3 N HOBbIX MyTEW YCNEeLHOro oBnageHns
TarHaMmu BMoNorM4eckon pPagnocBa3un.

[leps3anTe, cTponTe aHanorum, UwuTe, CrnopbTe, AKCNepuMeHTnpymnTe!

MooobHO TOMYy Kak wuccnefoBaHWUs BHYTPEHHEro Mupa atomMa packpbiiv u
nocTaBunn Ha cnyxby noaam ero MOrydyio 3Hepruo, MOfHOe MOCTUXEHWEe
3aKOHOMEPHOCTEN Npouecca MblLLEHNA MOMOXET HaM pasragaTb BeNUYanlinin cekpet
XMBOW MaTepun ee CrnocoBHOCTb MbICIINTL U eLle Bbllle BO3HeCEeT BNacTb pasyma Haj
crnenbiMy cunamm Npupoabl.

NMUTEPATYPA

1. B. ApkagbeB, O6 3nekTpOMarHUTHOM rMnoTe3e nepefayn MbIC  JIEHHOro
BHyLIeHUS, XypH. "lMpukn. duna.", 1, 1924, cTp. 216.

2. P. Aimegea1, Le cerveau humain emet des ondes. J. Je saistout, 15. IX, 1925, p.
371.

3. Adrian and Bronk. The discharge of impulses by motor nerve fibres. Impulses in
single fibers nf the phrenic nerves 4. of Phys., 6, 1928, p.. 81.

4. M. Ardenne, Ann. d. Physik, Bd. 9, 1928, 8. 288.,

5. . b. benouepkoBckuit, MunnmveTpoBble BOSHbI, 1989.

6. B. M. bextepes, lNcuxmka n xkunsHb, 1906.

7. B. M. bextepes, Ob6bekTnBHaga ncuxonoruns, 1907

8. B. M. bextepes, O6 onbiTax MbICIIEHHOrO BO3AENCTBUSA HA NO BEAEHUE XUBOTHbIX;
[oknaa, caenaHHbIA Ha KOHMEPEHUUN NHCTUTYTA MO U3YYEHUIO MO3ra U NCUXUYECKON
aeaTenbHocTM B HOs16pe 1919 T;



93

9. B. M. bextepes, KonnektusHas pednekconorus, 1921.

10. B. M. bextepeB, Moar u ero gearenbHoCcTb, 1928.

11. N. C. beputawsunu, Obwas on3nonorna Mbille€4HON N HEPB HOM CUCTEMBI, Y. 2,
1922.

12. C. A. bekHeB, ['MnNoTe3a 0 HEPBHOW 3HEPINN N ee 3Ha4YeHUn B fene obpasoBaHus
pabouynM KOMNMEKTMBOM MaKCMMarbHOM MPOM3BOAUTENBLHOCTM Tpyaa, 1922.

13. A. . bobpoBa, ABTOKOHAYKUMS W  4acTO-NEPEMEHHble  TOKM  (BbICOKOro
HanpsikeHus) Tecna, Ag-ApcoHBans -B maccaxe, 1914,

14. E. Branly, Kapp,. au Cong. Intern. de Phys., Paris,. 1900,

15. J. C. J. Button, Electronics brings light to the blin4. Radio
Eleektronics, 29. Ne 12, 1958, pp. 52 55.

16. K. M. bbikos, I'. E. Bnagumunpos, B. E. [enos, I". . KoHpaan, A. [O. CnoHum,
YuyebHuk domsnonorunm, 1955.

17. 1. J1. BacunbeB, 0 BAMsSiHAM MarHuTa Ha COMHaMOynuyeckue ranmouuHaummn,
Pycck. goua. xypH., 1921.

18. J1. J1. Bacunbes, 0 nepegayvye MbIiCrn Ha paccTosiHne, XypH, "BecTHuK 3HaHma", Ne
7,1926..

19. N, J1. Bacunbes, TanHCTBEHHbIE ABMEHUS YenoBe4vyeckom ncuxmku, 1959.

20. H. E. BeepgeHckun, TenedoHUYeckne wuccrnegoBaHuUst Hagd  ANEKTPUYECKUMMU
ABMEHMsIMM B Mbiwuax n Hepeax. Tpyabl CI1b. ObuectBa ectecTBouCnbITaTeENEN, T.
XV, Bbin, ], 1884.

21. b. A. BeegeHckuin, dnsunyeckne aBneHnst B KaToaHbix namnax, .1932.
22. W. Winsh, Uber den elektrischen Betrieb unseres Korpers" 1918.

23. 0. BepHep, YyscTBUTENBHBIE raribBAHOMETPbLI MOCTOSAHHOIO U NepeMeHHOro Toka,
1933.
24.J1. A. Bogona3sckui, TexHuKa KnuHu4eckomn anektporpacpumn, 1952,

25. Goth und Burch, cm, Borrutau, Pflug, Arch., 84, S. 329.

26. N, M. Tynn, YHNn4TOXEHNE COMPOTUBIIEHNN aHTeHHbl, Radio Broadcast, Hbto-
WNopk, 1924.

27. IN. l'ynsies, Mogenb 6ones3Hn, pednekca, Mbicnu, XypH. "8HaHne cuna", 5, 1959,
cTp. 15,

28. T. b. lNypwtenH, K Bonpocy 06 anekTpoMarHUTHOW paguaumm  YeroBeKa,
HeunsgaHHas MoHorpadgus (pykonuck), gata nognucu aestopa: Mocksa, 24,VI 1937.

29. D. Denny-Brown, W. R. Russett, Traumatic shock in exyerimental cerebral
concussion, J1. Physiol., 4. 99. No. 4, 1941, pp. b -.7.

30. Y. Ixewmc, MNcuxonormsa, 1905.

31. b. A. Jonro-Cabypos, 0 ganbHeunwem pasBUTUM HeNWpoHHoW Teopwuwn, Jokn. AH
CCCP, 1. 103, 3, 1955, cTp. 521 524.

32, B. J1. lypos, Mowu 4eTBepoHOrne u nepHatble apy3bs, 1914,

33. B. J1. Oypos, [peccupoBka XMBOTHbIX. [lcuxonormdeckne HabnogeHuss Hag
XWBOTHbLIMUM, ApeccupoBaHHbIMW MO MoeMy Metoay (40 neTHun onbiT). HoBoe B
3ooncuxonornn, 1924. 34, Du Bois Reymond, Untersuchungen Gber thierische
Elektrizitat, 1849.

35. A. H. KabaHoB, Y4ebHuk aHaToMun n omamonorumn Yyenoseka, 1953.

36. b. b, KaxuHckuin, lNMepenaya mbicnen (daktopbl, co3garoline BO3MOXHOCTb
BO3HWKHOBEHUSI B HEPBHOW CUCTEME INEKTPOMArHUTHbIX KorebaHun, mnanyvaroLimxcs
Hapyxy), 1923.

37. F. Cazzamali,Phenomenes telepsycbiques et radiations. cerebrales. Revue
Metapsychique, bl 4, 1925, pp. 215 233.

38. F. Cazzamali, Les ondes electromagnetiques en correlation avec certains
phenomknes psychosensoriels.Comptes Rendues de lll-eme Congres International de
Recherches Psychiques", Paris, 1928.



94

39. b. B. KpatoxuH, Bo3amMOXXHa nM anekTpOMHAYKUMS B TKaHAX XWMBOIO OpraHvusma.
C6opHuK, nocesweHHbI namatn A.B, JleoHToBnua, 1948, ctp. 83 99.

40. b. B. KpatoxuH, K Bonpocy o konebatenbHOM Xapaktepe HepBHOIO BO30YXAEHWS.
C6opHuK, nocesweHHbIM namaTtn A. B. JleoHToBuua, 1948, ctp. 100 108.

41. 1. 1. Nasapes, Tekywme npobnemsl buonorndyeckon guamku, 1920.
42.T1. 1. NazapeB, PU3NKO-XMMUYECKNE OCHOBbI .BbiClLEN HepBHOM AOeATenbHOCTH,
1922.

43. . H. llasapeB, VloHHas Teopusa Bo3byxaeHus, c6. "CoBpemMeHHble npobnemsl
ecTtecTBO3HaHua", 1. 7, 1923.

44. A. B. JleoHToBuMY, Pnanonorna goMmallHMX XUBOTHbIX, M., 1916.

45. A. B. JleoHTOBUY, ®13nonorus JoMaLLlHUX XXUBOTHbIX, 1925.

46. A. W. Leontovich, La microstructure du systeme nerveux (du susteme
"neurons") cotnme base des theories de conductibilite et d'excitation dans le
systeme nereux. Comptes Rendues, t. 187, 1928, p. 908.

47. A. B. JleoHTOBMY, HenpoH kak annapaTt NepemMeHHOro Toka (Ha OcCHOBe ornbiTa
anekTpoduamonorum nepuuentonapos),buon. xypH., T. 11, Bbin. 2 3, 1933, ctp. 252
291.

48. A. B. JleoHTOoBMY, HenpoH annapaT nepemeHHoro Toka, HKO6unenHbin cOopHMK
AH YCCP, 1. 1, Yha, 1944 (Ha ykp. 93.).

49. M. H. JlueaHos, B. M. AHaHbeB, OnekTpoaHuedanockonus, 1960.

50. O. Lodge, The work of Hertz, Phil. Mag., London, 4, 37, 1894, p. 94.

51. J. Mallard, Les nerfs du coeur, Paris, 1908.

52. b. MaTbt03, OnekTpuyecTso B Hawem Tene, 1938.

53. A. A. leTpoBcknin, Tenencmuxnyeckne SIBMIEHUSA, U1 MO3rOBble paguaumun, XYpH.
"Tenerpadus n tenedonus 6e3 nposogos”, Ne 1 34, 1926.

54. C. H. PxeBkuH, Crniyx 1 peyb B CBETE COBPEMEHHbIX (PU3NYECKNX UCCNeaoBaHUN,
1928.

55. [I. A. PoxaHckun, dnektpuyeckme nyyum, 1913.

56. E. R. Robles, Una hipotesis sobre la fisiologia del sistems nervioso. Bull. de la
Societad Espanolade historia natural, t. XXXI, Ne 7, 1931.

57. M. Pyse, OnacHble pagnoBOfHbl, XypH. "B 3awuty mupa”, 1 (104), 1960, ctp. 92
96.

58. P. Serebriakow, Zur Morphologie der Perizellular apparate in der Froschharnblase,
Ztschr. f. Zellforsch n. mikr; Anat., Bd. 12, 1930, A. 1.

59. H. A. Ckpuukmn n B. B.JlepmoHTOB, O peakumm Tena Habnwogatens Ha
paguonepenatymk U paguonpueMHUK Npyv KOPOTKUX BOJSTHAX, XypH. "c Tenerpadua n
TenedoHunsa 6e3 nposoaos”, Ne 34, 1926.

60, C. S. Sherrington, The central nervous system, cm. "Sir Michael Foster's, A
textbook of Physiology", 7th ed"London, 1897.

61. C. Sherrington, Integrative action of the nervous system, 1911.

62. E. K. Cenn, lMNMoHaTne 06 opraHn4eckomMm u oyHKLMOHANbLHOM B HEBPOMATONOrH,
XypH."lNcmuxonorus, Hesponornsa u ncuxmatpus”, 1. 1V, 1925.

63. W. Thomson, Phil. Mag., (4) 5, 1853, p. 393.

64. C. A. TypnbiruH, O6 n3nydeHnn HepBHom cuctembl. COOPHUK cTaten Mo UCTopun
onoduamkm nog penakumen . . Jlazapesa, 1940,. ctp. 72.

65. C. A. TypnbirvH, N3nydeHne MukpoBonH (X =2 MM) OpraHu3amMom 4enoseka. M3
nabopatopun 6Guodun3nkM (gUpPeKTop  akag. M. M. Jasapes) AHCCCP,
XypH."bronneTteHb akcnepumeHTansHon 6uonorum 1 meamuunHbl™Ne 10, T, XIV, Bbin.
4,1942, ctp 63 72.

66. Tpyabl npakTudeckonm nabopatopum MO 300MCUXONIOrMM NoBeaeHus [naBHayKm
Hapkomnpoca, Bbin. 1, nog pegakumen A. B,: JleoHToBnya, 1928.

67. A. A. YxTomckui, CoseTckas dmamonorus 3a 15 netOkrabps, 1933.



95

68. A. A. YxToMcKuin, YyeHne n gpommHante, CobpaHne counmHenmn, 1, 1, 1950.

69. M. ®apagen, N3bpaHHble paboTbl No anekTpuyecTay, 1929.

70. W. Feddersen, Pogg. An,, 108, 1859, p. 497.

71. ®eppapuc, HayyHble OCHOBaHUS ANEKTPOTEXHUKN, K;, 1904.

72. H. P1etcber, Speach and Hearing in Communication, 1953, y, 372 277.

73. 0. ®ponoe, 3aragka o60HAHMSA, XypH. "TexHuka monogexu", Ne 12, 1959.

74. B. HO. YaroBeu, O4vepk aneKTpUYECKUX SIBMIEHUM Ha XUBbIX TKaHAX, Bbin. | n ll,
1906.

75. W. |. Tschagowetz, Uber die erregende Wirkung des elektrischen Stromes auf
das lebende Gewebe vom physiko-chemischea Standpunkt aus betrachtet, 1908.

76. J1. A. YuctoBu4, O pasnuummM BbICOTbl MOAYNMPOBAHHOIO  CWUrHama, >XYypH
"buoduamka", T, 1, Bbin. 5, 1956, cTp. 438 447.

77. 0.x. Qkknc, Prsmonornsa HepBHbIX KNeTok, 1959.

78. P. Peytnep, [encrteBMe Ha pacCTOAHMM KUBbLIX OPraHM3MOB Ha XMBble
n3onmpoBaHHble opraHbl (onyénukosaHo B A. M. o 3, 1928,. p.197

79. A. ®ort, MeguumnHckasa knbepHetuka, Folia Clin. Internat, 2. 1957, 7, 12, pp. 440
442,

80. G. Messadie, Le secret du Nautilus. Science etVie, No 509:, pp. 33 37.

81. . K. 'yptoBon, E. 0. bBypaoHckas, Noporosas peakTMBHOCTb pasriMyHbIX obnacren
ceTyaTKM YerioBeKa K PeHTreHOBCKOMY Y4YeHuto, XypH. "Buodwmsuka", 1960, ctp. 474
477.

82. New Biological effects of K, f. energy. Etectronics, vol. 32. 9, 1959, p. 32.

83. B. TlMeHdunba, TonkoeaTenbHas (MHTepnpeTauMoHHasi) Kopa Mo3ra, "BeCTHUK
Akagemun Hayk CCCP", Ne 12, 1959, ctp. 22 31.

84. Yarosey, Bacvnun KOpbeBuy, COOpHUK ero TpygoB nog pefakuven akag. E. b.
Babckoro, K., 1957.

85. R. Lorente de No, Cerebral cortex: arehitecture of intracortical connection, motor
projection, Physiology of thenervous system by J. E. Fulton, 3d ed"1951..

86. Milan Ruzl, "Parapsychology Bulletin" Par'apsychology oratory Duke University,
USA, X 53, May 1960.

87. Kirshe W; Synaptische Formation in den ganglia fumbalic des Frucus
synapticus vom Menschen, einschlisslicb Bemerkungen uber den heutigen Stand
der Neuronenlehre, Zeitsch, f, mikrosk. anatom Forschunp.

1 cm. "lMpegnoxennsa" O. N. MeHgeneesa usndeckomy obuwiecty npu [lNNeTepbyprckom
YHuBepcutete 06 yupexageHun Kommccum gna pacCMOTPEHUS SABMEHUIN. Ha3biBaEMOM
Meanymmdeckumm 6 mas 1875 roga.

2 B. W. Ilennn, Cou., 1. 14, ctp. 39.

3 1 XapaktepHo, 4To npu 6onee nNo3gHUX, UCMAPaBfEHHbIX W OOMNOJSIHEHHbIX,
nepensgaHnax cBoen kHuru [45] npod. A. B. JleoHTOBMY TakkKe He ynoMMHaeT O
BO3MOXHOCTM CyLLECTBOBAHNA B HEPBHOW CUCTEME SIBNIEHUN KonebaTenbHOro ToKa u
caMounHAayKuun, npucywmx TOMCOHOBCKOMY KonebaTenbHOMY KOHTYPY.

4 BnocneacteumM 3T cxemMbl Obinn onybnukoBaHbl B kHurax:  b.b.KaxuHckui,
"Mepenaya mbicnen”, M., 1923; B. J1. dypos,, "[OpeccupoBka XuBoTHbIX". M., 1924,
cTp. 270; A. P. begHes, "BnactenunH mupa", Jl., 1929, ctp. 169.

5 Bapuko3Hoe pacwmpenne (oT nart. Varix MecTHOe paclupeHue)y3rnioBatoe unm
nnacTMHYaToe paclumpeHne HEPBHOM HUTN.

6 B. J1. dypos., "[peccnpoBka XMBOTHbIX", cTp. 486-488. Ko BpemMeHn KOH4YMHbI B. J1.
Ayposa (3.VIII.1934 r.) KONWMYECTBO OMbITOB MbICIIEHHOIO BHYLIEHUA >KUBOTHbLIM
npesbicnsio 10 Teicay.

7 B knure B. J1. dypoBa "[ipeccupoBka XMBOTHbIX" U3MNOXeHa €ero MeToauKa OnbITOB
BHYLLEHMS XUBOTHbIM MNPOWU3BOSIbHBLIX MbICAIEHHBIX 3a4aHuMK JKcnepuMmeHTaTopa (no



96

MOEN Teopuu-UHAOYKTOpa) Ha [ABuraTenbHble OEeWCTBUS, Ha  MOMIOXKEHHOe Mo
MbICIEHHOMY 3a4aHMI0 YACIO aKTOB Nas UMW YnNxXaHua 1 gpyrue genctemsa cobakum (no
Moen Teopun nHgmkatopa). Cm. ctp. 131, 208, 293 un gp.

8 OTmMeTuM, KCTaTn, YTO B aHanornyHblx 6onee no3gHMX onbiTax UTanbsHCKOrO YY4EeHOro
®. Kauamanu (1925r.) npumeHsanacbe MeTannuyeckas dKpaHupylolas Kamepa Toxe C
3a3eMMgWMM YCTPONCTBOM, MNPUYEM KOHCYNbTAaHTOM MO 3TOMY YCTPOMWCTBY 6bin
N3BECTHbIN UTanbsHCKNA paguonHxeHep MapkoHu.

9 OnTuyeckoe siBNeHue audpakumm HapylleHue MNPsIMOSIMHEWHOrO pacnpocTpaHeHns
niyda nNpu ero NPOXoXa4eHUN Yepes y3KYH LWenb (peweTkn) unm ormbaHum nydom Kpaes
npenaTcTBUS.

10 OuyeBugHO (CcM. noapobHee crefyloLylo rrasy), MOCKOMbKY NPUOAN3MBLUMIACA C
uenbto Habnogatbe ABMXKEHUS KULEYHWKa K npenapaTy YerioBek (dKkcnepumeHTaTop)
yctpemnan ceor B3op ("nydn 3peHunda") Ha Hero, B3Op M OKasblBan  CBOe
BropagmaLmMoHHoe OENCTBME PUTM ABMXKEHUS KALLEYHNKA (M ANYHUKA) YCKOPSINCA.

11 PeuenTtop HepBHas kneTtka (HEepPBHbIN ANIEMEHT), ABNAOLWAACS OKOHYaHMEM HEPBHOIO
BOJIOKHA, NPUHUMAIOLLErO pasapaXKeHne N3BHe.

12 W.IN. Maenos, 20 neTHUN oOMbIT OOBLEKTUBHOIO WU3Y4EHUS  BbICLLEN  HEPBHOWM
pestenbHocTwn. ., cTp. 95.

13 W.I. Nasnos, Jlekumn o pabote Gonblumx nonywapuin. Jlekums 23. J1., 1927.

14 Cm. ®. [MeTpos, [lencteme 3neKTpOMarHUTHOrO MOMSA HU3KOW 4YacTOTbl Ha BbICLLYHO
HEepBHYIO OeATenbHoCTb, "Tpyabl MHCTUTyTa dumsmonormm um. WU. . Tlaenos.a, 1. 1,
1959, ctp. 369.

15 KuHecTesus (rpey. KMHeOC [OBMXKEHWE, aHecTe3noC OllylleHue) aABuraTesibHble
owyuwieHnsa. KuHecteandeckme pasgpaxeHus ollyLlleHne aBuraternbHbIX pasgpaxeHun.

16 Omnupuam (rpey amnupua onbIT) HanpaeneHne B unocodun, paccmatpusatoLLee
YyBCTBUTENbHbIN OMNbIT YENOBEKA KaK MCTOYHMK NO3HaHMS.

17 W. T. Naenos. NonHoe cobpaHne Tpyaos, T. I, 1949, ctp. 490.

18 B. W. JleHuH, MaTepunanusm n amnupuokputuumam, M., 1953, ctp. 41.

19 3T1oT goknag Obin npoyntaH noBTopHOo npod. H. A. MeaHuosbiM 17.1V 1924 r. B
MockoBckoM [Jome yYeHbIX.

20 HOoueHT A. H. XXyk B Kneee B 1902 r. ctaBun OnbiTbl MbICIIEHHOW Mepenayn
3puTenbHbIX owyleHnin. OH BHUMaTenbHO CMOTPEN Ha onpefeneHHoe rpaduyeckoe
n3obpaxeHune, a NOOONbITHLIN CYOBEKT (NULWEHHbLIA BO3MOXHOCTU HEMNOCPEeaCTBEHHO
BNOETb 3TO n3obpaxkeHne) gomkeH Obin B 3TO e BPpeEMS BOCNPOM3BOAUTb Ha Oymare
TO n3obpaxeHune, KOTopoe npuxoaut emy Ha ym. M3 169 onbitoB 86 (51%) 6binn
yAadHbiMK n3obpaxerHna cosnanu (A. H. XKyk, nepegaya 3putenbHbIX owyweHun, K.,
1902).

21 YcrtaHoBneHHble npod. B. A. llogepHM NONOXEHWS MNO3BOSISAT MOHATb, YTO
BoCnpuHaToe MHon B 1919 r. (B Tbunncun) asykoBoe oulylieHne "cepebpuctoro sagoHa"
MOrO nepeaaTbCs MHE M3 MO3ra MOEro ymuparLlero gpyra B TOT MOMEHT, KOraa ero
CO3HaHWe yxe racrno, HO MO3r Obif eLLle XUB, XMB OblST U peuenTopHbIN opraH cryxa
CO CBOMMMU 3rIEMEHTaMM HEPBHOIO TpaKkTa OT yxa K CIyXOBOMY LIeHTpy Mo3ra. [oatomy
BOCNPUHATAS  MHOW  9neKTpoMarHuTtHas  BOflHA  MOXeT  OblTb  Ha3BaHa
HEKpPOBMOTMYECKON, T. €. NPEACMEPTHOMN.

22 ®eppomMarHeTU3M-COBOKYMHOCTb MarHUTHbIX SIBFIEHUA M CBOWCTB, XapakKTepHbIX AN
rpynnbl CUbHOMAarHUTHbIX BELEeCTB, Ha3blBaeMblx heppomMarHetukamu, obnagaromx
TakMMmn 0COBEHHOCTSMMU, KaK CNOCOBHOCTb CUSTbHOMO HaMarHU4YMBaHWA gaxe B criabblx
MarHUTHbIX MNOnsX, BecbMa Oonblwad MarHuTHas nMPOHULAEMOCTb U Hanuyve
MarHuTHOro rmctepesuca.

23 O. M. Cnutkosckun, . N. UutnuH, B. C. ToHryp, O OByx KOHGUrypaLMOHHbIX
cocTosHuAX OHK 1 HEKOTOpPbIX CBA3AHHbIX CHUMWU (PeHOMeHax, XypH. "buodwusmka", 1.
V, Bbin. 1, 1960, cTp.3-15.



97

24 3pecb (PyHKUMKM M Ha3HayeHue 3TUX yTonuweHun n pacwmpeHnin A. B. JleoHTOBMY
onpeenseT Kak (PyHKUMM U Ha3HAYeHWe INeKTPUYECKUX KOHAEHCATOpOB B HEPBHOW
cucTeme.

25 lMpwn BCsKOro poaa pasgpaxXeHun Mblllbl NonyyaeTcsa Bo3byxageHue: wnu B BUAOE
OTAENbHOro0 COApOraHus, UM B BMAE Tak HasbiBaemMoro TetaHyca. CogporaHnem Mbl
Ha3blBaeTCs OYEeHb KPaTKOBPEMEHHOE COKpalleHMe MbllLbl, TEeTaHYCOM ANUTEeNbHOEe
COKpalleHne Mblwubl. BTOpUYHbIN TeTaHyC 3TO Takoe e ONUTENbHOEe COoKpalleHue
BTOPOM MbILLbl, BbI3BAHHOE HanoXeHWeMm Ha Hee HepBa OT W30IMPOBAHHOIO HEPBHO-
MbILLEYHOro NpenapaTa NepBoO MbilLbl, MOMy4YaloLWen pasgpaxeHne Co CTOPOHbI.

26 lNMosgHee akaa. A. B. JleoHTOoBKUY nepeluen K onpegenenuto: "HenpoH kak annapart
KonebaTtenbHOro Toka".

27 WNamepeHHble A. B. JleoHTOBMYEM cpegHMe BenUYMHbI NapamMeTpoB KonebaHun
HenpoHa Kak Bubpatopa: (=1 cm; n =1010 B cek; i = 10-15 amn.; L = 10-13 reHpu;
C=10-13 dhapaga; R = 1010 om. ConpotuBneHme R kaxeTcs napagokcanbHO
HUYTOXHbIM, 4YTO OOBACHAETCA BO3HMKHOBEHMEM  cobctBeHHom OOC B uenu
BO30OY)XOEHHOro HepBa Kak KonebaTenbHOro KOHTypa.

28 MepguaTtop-nocpeaHuK; B [OaHHOM cryyae crosa: "MeamaTtopHas  nepegada”
O3Ha4yalT CUMHAMNCUMYECKYlD nepedadvy HEepBHOrO MMMNyNbCa C HEeWpoHa Ha HEWpPOH
nocpeacTBoM TOrO MMM MHOMO MOCPeAHuKa, BewectBa M T. M., B TOM 4ucne Mu

XMMUYECKOro CBONCTBA.

29 J1. W. T'ynseB. QnekTpuyeckune npoLecchl KOpbl FONIOBHOMO MO3r a yernoseka, J1., 1960,
ctp. 103-105.

30 KapTbl cuctemMbl 3eHepa cneumanbHO npedHasHadeHbl Ans onbiToB Tenenatuu. Ha
OLHOW CTOPOHE KaxdoWn KapTbl n3obpaxeHa kakasi-HMbyab ogHa U3 nsatu uryp: Kpyr,
KBagpaT, KpecT, 38e3a, Tpy napansenbHO HapucoBaHHbIE BOSHUCTbIE NUHWUW. [pyras
CTOpPOHa KapTbl "pybalika" mmeeT UBETHYH OKpacKy, OOMHAKOBYK ANl BCEW KOMoabl
KaprT.

31 OnekTpuyeckmx pblbd HacuuTbiBaeTcs, 7 CEMENCTB, BkMovarowmx 500 BMaoB, U3 HMX
nccnegosaHo Tonbko 20 BuaoB. M3BecTHO, 4TO pbiba Toprneno (anekTpudeckun ckar)
MOXeT fgaBaTb pas3psagbl MowHocTbio 60 kBT. Onektpuyeckass pblba ynpasnser
AENCTBMEM CBOMX pas3psigoB C MOMOLWBID HepBHoro umnynbca. OHa  obnapgaet
CNOCOBGHOCTBIO OCYLLECTBMATL 3NEKTposiokaumo  (MpUEM  3NEKTPOSHEPIUN U3BHE) C
pPacCTOSAHUSA NPU NOMOLLM 0CODbIX OPraHOB 3NEKTPOPEeLENTOPOB.



