Marnuroakycruueckoe BO3AEeHCTBHE

[o 3eneHorpasa, kyaa ¢ AHapeeM BacunbeBbIM eneM HCNBITHIBATH
caenaHHblit B MUST MakeT cBepXIIMPOKOIOIOCHOM CUCTeMbI CBA3H, ellie
faneko.

BecenyeM o ncuxonorvu, o «HeMpo-AMHIBUCTUYECKOM MPOrPaMMUPO-
BaHMM», KYPChl KOTOPOTO OH 3aKOHYM/I, a ceryac obyyaercs, yxe IMpo-
deccHoHanbHO, B MHCTUTYTE TCUXO/IOTUM, U COBCEM HelaBHO YB/IEKCH
«PaccraHoBkaMu XeneHrepa».

fl BrICKa3bIBalo CBOe MHEHHE O «HeHpO-MTUHIBUCTUUYECKOM IMPOrPaMMH-
pOBaHUM»:

— 2710 NpocTo Bceobilas CTpacTb aMepHKaHLIeB K CUCTeMaTHU3alivu. Bee,
YTO AB/AETCH OCHOBOM MeToaa, AaBHO M3BeCTHO. f 6bl Tak chopMyMMpo-
Bav1 ero cyThb: «Y Bac niioxoe Hactpoenue? BrourTe xopolyio Mysbiky!»

- ['loHATHO, UTO B BO/MBIIMHCTBE C/1yYaeB HacTpoeHue yayuumres. Ko-
HEeUYHO, CHCTeMaTH3aLMs 3eCh UrpaeT IMO/TOXKHUTE/IbHYIO Po/b, HO PeBOo-
MOLIMK B MICUXO/IOTHH He [eNaer.

BoapameHnuit y AHapest HeT, M OH COI/IAlllaeTCs, YTO TICUXO/IOTUSA BPAL
Ay BooOIIe MOXKeT ObITh OTHECeHa K K/IaCCHUeCKOM HayKe:

— O10 v Bac, B paavioHsuKe, BCe AO/MKHO OHITh A0Ka3aTe/lbHO, a Y
Hac, B TNCHXO/IOTHM, AOCTATOYHO YTBepKAeHHI MoKasaTe/lbHBIX, Koraa
MOKHO TPOCTO COC/IaThCA Ha OrpaHUYeHHOEe UKMC/IO YaCTHBIX CyYaes, H
Thl Y2Ke YTO-TO cAe/aellb B ITCUXO/IOTHH.

A c HuM COI7/lallaloCh, YTO BOIPOCHI, KOTOPBIMHA 3aHUMAETCA INCHUXO/10-
'M#, OYeHb C/102KHbI, YTO INPHUMEHATh U3BECTHbIe Hay4Hble NoaX0Abl MOZKHO
[arneko He Bceraa M3-3a He3HaHWs 3/1eMeHTapHBIX 3aKOHOB (DYHKLIMOHM-
poBaHHA OGHOMOTMYECKHX CHCTeM, a Ye/lOBeK — 3TO CaMoe C/IOXKHOe, YTO
coszasia NMpUpoaa, U caM B cebe OH pa3obpaThes MOKa ellle He MOXKeT.

} -
PasroBop nocreneHHO nepexoanT K CUCTeMaM CBsA3M, Lie/lh Halllek Io-
€3/IKM, a INOTOM K OOCYKAEHHIO BO3MOXHOCTH IMPAMO# Nepeaayy MbIC/IH
Ha paccTosfiHHe OT Ye/ioBeKa K Ye/lOBeKY.
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fl pacckaszan emy o cratbe Ilytxodda u Tapra B xkypHare TUHIP,
N2 3, 3a mapt 1976 r., KOTOpas Ha MeHA INpoOH3Be/a, B CBOe BpeMs,
CW/IbHOE BrieyaT/ieHue.

fl He 6yay ee nepeckasbiBaTh, OHa Gorbllas, ¥ Bel camMu ee Haraere no
CCBI/IKE, eC/ih BO3HHKHET TaKoe XKe/laHHe.

Ho nonHocTsio NpouMTHpYIo KOIOHKY peaaKkTopa, MOCBHIIEHHYIO 3TOMH
cratee: «[lepuenTuBHbIN KaHan nepeaa4ydH HH(pOpMaLHH Ha Aadb-
HHe paccrosnus. Hcropusa Bonpoca H noc/ieaHHe HCC/1eZ0OBaHHD .

B cepun TmmatessHO pa3paGOTaHHBIX M HYeTKO per/iaMeHTHPOBaHHBIX
aKcriepuMeHToB, B CTaH(OPACKOM HaydHO-HUCC/IeA0BaTe/IbCKOM HHCTH-
TyTe YCTaHOB/IEHO, YTO KakK /IMLia, Y4acTBOBaBllIHe paHee B TaKHX OIlbl-
Tax, Tak M moar 6e3 KakoH-IM60 MOoArOTOBKH B COCTOSAHUM OITMCBIBATh,
roadac ¢ 60O/bIIOH TOYHOCTBIO, OOBEKThI, KOTOpble HaXxoAATCA B HeH3-
BeCTHBIX MM YAa/leHHbIX MecTax H BO BpeMs IpOBeIeHHSA OIbITa 3pHUTe/b-
HO BOCITPHHHMAIOTCA APYTMMH Y/leHaMH 3KCIlepHMEeHTa/IbHOH TpYIIb.
Bo3MOXHOCTb CYIlleCTBOBaHHA IMOAOOGHOIO KaHa/la 3KCTpaceHCOPHOIro
BocripusaTus (OCB) BaxHa 419 UHXeHepOB-CBA3UCTOB, KOTOpble HMEIOT
Heo6XOAMMBIH ObIT H 3HaHMA A/5 TOTO, YTOOBI, OITMPasACch Ha MPHHLIMIIb
TeOpHH CBA3H M MH(POPMALIHH, HCTIO/b30BaTh HHpOpMaLIMOHHbIe KaHa-
71l C 321aHHBIMH CTaTHCTHYECKUMH CBOFcTBaMH. PelleHne o ny6nuxkaLmu
aToi paboThl B XYpHa/se ObIIO NMPHUHATO IOC/e TIIaTe/IbHOro paccMo-
TpeHHA, MpHYeM orpeae/IsioIHM (paKTOpOM ABH/IOCh ee NMOTeHLHa/lbHO
6o7bllioe 3HadyeHHe A/71A byayiiero, pasyMeercs, INpH YC/IOBHH, YTO OHa
MO/IYYHT MOATBepIKAeHHe B IMTOBTOPHBIX OINbITaxX M Ja/bHeHlIHX HCclle-
aoBaHUAX. MBI BriosiHe oTaaeM ce6e OT4eT B TOM, YTO MHOTHe YHTaTe/lr
COYTYT Hallle pellleHHe HelpoAyMaHHbIM, KaK 3TO M cAe/1a/l O4HH U3 Ha-
IIMX KOHCY/ITAHTOB, 3asiBUBLIHH: «3TO TaKad Belllb, YTO, Aaxe Obl OHa U
cylllecTBoBa/la, i Bce paBHO 6bl B Hee He roBepu/!» TeMm He MeHee MbI
CYHTaeM, 4To GO/IBIIHHCTBO CIeLIHa/lMCTOB IO 3/IeKTPOHHKE H 3/1eKTpo-
TeXHHKe He3aBHCHMO OT CBOMX B3I7IAA0B Ha peanbHocTs DCB ybexae-
HO B OBOCHOBAHHOCTH Cepbe3HOro HaydyHOIo U3Yy4deHHA 3TOro AB/IeHHMA.
Kpome Ttoro, Mel roaraeM, 4To 3KCIIepUMeHTBI, O KOTOPbIX HaeT peyb B
cTaThe, MpoBeeHbl U OTNTMCaHbl aBTOPaMH TIIaTe/TbHO H 106 pOCOBECTHO,
a Mx paboTa 3ac/1yKUBaeT HaydHOIo aHa/iM3a H OOBbeKTHBHOMH OLIeHKH.
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Xotesnoch 6bl, YTOGBI ApPYrue HUCc/eaoBaTe/ld MMOBTOPH/IN 3TH OIMBIThI H
coobmu/IM 06 HX pe3y/bTatax, KakiMU 661 OHH He OKa3a/tich. Mbl 6b11n
6bl TaKXKe padbl MOMYYHTH MPHHLIMITHA/IBHBIE KPHTHYECKHE 3aMeyaHHsd
o MOBOAY CaMHX 3KCIIepHMEHTOB. Tak M/IM HHaye, MOXHO OXHAaTh,
YTO 3Ta CTaThs INpHB/IEYET caMyio 6O/BUIVIO 3a BCIO MCTOPHIO XKYpHa/a
YHTaTe/IbCKYIO ayauTopHio. M Masio KTo U3 YuTare/ieH, MPOYHTaB ee, He
3aayMaercs XoTa 66 Ha MrHOBeHHe — a Bapyr OCB Bce-TakH BO3MOXHO.
Kak 310 M3MeHH/10 BCIO Hallly XH3Hb!

Bbl y2ke MoHsAMM, peyb B CTaTbe UAET O Mepeaaye 3pHTe/IbHbIX 0Opa3oB
HernoCcpeACTBeHHO OT YerloBeKa K 4e/loBeKy Ge3 KaKUx-mMbo TexHHYe-
CRUX Tipucriocobnnermii. CTaThsl BhI3bIBaeT AOBepHe CBOel HaydHOM 06-
CTOSITE/TBHOCThIO.

YauBuacs, Koraa B CChIZIKaxX OBHapPYXKU/I MHOTO paboT COOTeueCTBeH-
HYKoB. OKasblBaercsi, Halllell CTpaHe ecTb /NOAH, KOTOpble Cepbe3HO
3aHUMAIOTCH MPOOG/IeMOol «llepeAadl MbIC/IM Ha paccrosiHue»! Bepcus
M.M. KoraHa, ony6nvkoBaHHas B xypHasie PaauorexHuka, N° 1 3a
1966 r. u N° 1 3a 1967 r. paccMatpuBaercs aBTopamH [ lytxodpdeiM 1
Taprom Kak oCHOBHas.

N.M. Koran B cBoux craThsix «BosmoxHa 1 tenenatua? u «Tene-
natvs. [Mnotesbl U HabMOAGHUS» MOAXOAWUT K 3TOM NpobrieMe ¢ TOUYKH
3peHMsl 3IeKTPOANHAMHKH M Teopud cBA3H. [TockobKy B YernoBeke npo-
TeKaloT OUOTOKH, OH SB/IAETCA U3yyaTesieM paauoBO/H. BenvunHa atrx
TOKOB U FeOMeTpHUYecKre pasMephl Te/la Ye/loBeKa H3BeCTHBI, [TO3TOMY
MOZKHO BbIUMCIUTh MOILIHOCTb €ro paarousitydeHns. BocronssoBaBiuvich
TeopHer OMNTUMa/IbHOTO MpHeMa, MOXKHO, 10 3TOM MOILIHOCTH, onpeae-
NUTD MPOIYCKHYIO CMIOCOGHOCTL KaHasta. Tereps cieayer OLIeHUTh, Kakyio
HMHOPMALIMIO HecyT Hab/IOAEHUA UK 3KCIIepHMEeHTRI 10 TesienaTuu, 1
CpaBHMTb UX C pacueTHbIMU. OKasbiBaercs, «TesieriaTiieckre CKOpOCTH»
riepeaadyy MHGOPMaLIMK COBCEM He MPOTUBOpeYaT TeOpUH paaruocesasu!
3aech He 06CYyxKaaeTC KOHKpETHOe YCTPOMCTBO MNepeaaTyrKa U NpHeM-
HHKa, a OLICHUBAIOTCH HeOGXOANMBIE 3HepreTuieckue COOTHOLICHHS /1S
ofecrieyeHHs HYXKHOM CKOPOCTH Mepeayu B KaHase CBs3M.

INocne moero pacckasa o Tenernatny AHapeit BacuibeB 3aaBua:
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— # 3Halo, Kak YCTpoeH MpHeMHHK H MepesaTydk B Tere yeroBeKal
TouHo TaK XKe, Kak M B Hallleil CMCTeMe Ha MHMAX 3anepxku! OH pa-
60Taer B cBepXIMpOKoi nonoce! Ha6op nuHuit 3anepxKku — Koppens-
TOP — 3TO HaBOP HepBHBIX BO/IOKOH Pa3/IMYHOM A/MHbBI, KOTOPLIX B Tere
YernioBeKa OrpoMHOe Ko/m4ecTBo. OHU AB/AIOTCH U IPUEMHUKOM U Iepe-
[ATYHKOM, Thl CaM Ke FOBOPH/I O BO3MOMKHOCTH ABOMHOIO MCIIO/b30Ba-
HHA KOPPensTOpOB.

HeMmHoro noaymae, s npuilien K BEIBOAY, YTO 3Ta MBIC/Ab OYeHb UHTe-
pecHas. Pemmu: Kak TOMbKO MOABHUTHCH BpeMsi, 3aHATBCA BOIMPOCAMH
Te/lenaTHH BIVIOTHYIO, MO/I0KHUB B OCHOBY 3Ty HACIO.

Ha /TennHrpaackom mocce npo6KH, MosToMy eCTb BpeMs A/1si 06CYXK-
[leHWs APYIUX KUBOTpPerellyllnX TeM.

Paccka3sbiBaer yxe AHapeit:

— Kpbice B MO3r, B LIeHTp YAOBO/LCTBHSA, BAUBH/IH 3MEKTPO/, CORIM-
HM/IK ero C MICTOYHHKOM TOKa Yepe3 KHOTIKY, M HaY4W/IH ee HaxkKUMaThb 3Ty
KHOTKY. Kpbica yepe3 HecKo/bKo AHel yMepa oT uctomenusa. OHa He
Crasia, OTKa3blBa/lach OT MMHILH, U BCe BpeMsi HaXkUMasla.

— 3To MHBa3MBHLIM, HEMOCPEACTBEHHLI CNOco6 pasapaxeHHs TOKOM
y4acTKa ro/IoBHOTO MO3ra, KOra BXHUB/AETCA 371eKTpod. MoxHo nv npu-
ayMaTh HeMHBa3HBHLIN, 6e3 BKUB/ICHUS 3/1eKTPOoa, a AMCTaHLIMOHHBINA?

— BoT Tbl 3aHMMaelIbCcA paaOBO/IHAMH, MOXKHO /I C UX NIOMOILBIO BO3-
6YanTh KakKoOM-HUOYIb Y4acTOK Mo3ra?

Moii otBer, KOHeuHO, 6bI/T OTPHLIATE/ILHBIM:

— Hackornbko s 3Halo, 6GHoIorMueckre MpoOBOAHUKM NepenaloT HepB-
Hble UMIY/IbChI ¢ YacToTaMmu He 6onee 10 K1, a 310 anvHa BosHb 30 KM.
PaanoBonHy Tako¥ A1MHBI HEBO3MOXKHO CPOKYCHpPOBaTh 0 pasMepa B
[0 MW//TUMETpa.

Borpoc, Ha KoTopblit fi OTBeTH OTpHLIATE/IbHO, 3adPMKCHPOBA/CA B
NnaMATH, BCIO HOYb MY4H/I, a K YTpY MOABW/IOCH pelllieHHe. 3Hasd, uTo AH-
[Apey, Kak U fi, BCTaeT paHO, MTO3BOHW/I eMY HU CBeT HH 3aps:

— AHapeit, Kaxkercss MOXHO! 3aKOH 3/1eKTPOMarHUTHOM WHAYKLMH!
Ecnv npoBoaHMK nepememate B MarHUTHOM [10/1e, Ha ero KOHLIax Ios-
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BUTCH HanpskeHHe. Tak paboTaloT AMHaMO-MalllMHb, BbipaGaThiBalolfe
BeCb MPOMBIIICHHBI TOK. TaK ke paboTaeT U MUKPOGOH, B KOTOPOM
[POBOAHYK ABUXETCH He IO KpYTy, Kak B AMHaMO-MallliHe, a Konebrer-
ca. Mos uaea — YCTPOMTb MCTOUHHK TOKa, MMKPOGOH, MPAMO BHYTPH
MO3ra, AUCTAaHLIMOHHO.

— Buonoriyeckuit NPOBOAHUK — HEMPOH — KonebreTcs YAbTpasByKoM
JIOCTATOYHO BBICOKOM 4YacToThl, HarnpuMep, 1 MI1, kotopas nossosns-
eT cpOKYCHpOBaTh ero B MATHO NopsAaka MUnuMerpa. Ecau nomectuts
TaKo# MPOBOAHHK B IOCTOAHHOE MarHUTHOE Mo7le, TO Ha HeHpOHe BO3-
HUKHeT HanpsXeHHe yactotoit 1 MIl, KoTopoe MoKa ellle He CMOXeT
BO36YAMTH HepBHbIF HMITY/IbC — CAMIIKOM BbicOKa YactoTa. Ho ecnn Bme-
CTO MOCTOSHHOTO MarHWTHOTO TO/1A UCTO/Mb30BaTh NepeMeHHoe B 1 MIy,
TO BO3HUKHET HallpsiXeHWe YABOEHHOM 4acTOThl, a TaKke MOCTOAHHOe
HarpsKeHHe, KOTopoe yxKe CTMOCOGHO BO3OYAWTb HEePBHbIM MMIY/ILC B
TOYKe aKyCTH4YeCKoro (hokyca.

Hekotopoe Bpems AHape# Momyasn, NMOTOM OZOOpH/ MOIO Haelo
CTOBaMU:

— 3n0poBo! 3TO CTOMBKO AeHer MOKHO CIKOHOMMTb Ha GapbiHAX!

Xon ero Mbic/iU 6bl/1 MHe TIOHATEH, TIOCKO/IbKY OH He TaK /iaBHO pas-
Berics C XKeHOoM.

B MHCTUTYTe HeHMpOXHPYPrHM Cpa3y 3a pas/eBa/Ikoi pacriofioxeHa
napykMaxepckas. CTpHKKa 34eCb TO/IBKO IO ozmomy dacoHy — «ioa
KoroBckoron.

leopruit Anekcanaponu lllekyTheB — IOKTOP MEAMLIMHCKHX K ZIOKTOP
TeXHHYeCKHX HayK. B ero pacriopskeHrH Bce TeXHU4YECKHe CpeacTBa Hc-
Clle[loBaHMsA M BO3AGHCTBUA Ha MO3T, HauMHasA OT 3HuUedaniorpadoB H
KOHUas BXHB/SIEMbIMH 3/1eKTPOJaMH.

Mei ¢ AHapeem BacunbeBbIM CHANMM 3@ ATMHHBIM CTO/IOM M paCcCMaTpH-
BaeM Te CaMble 3eKTPO/Ibl, C KOTOPhIX Ha4asack BCA 3Ta UCTOPHA.

Hakonel, Bce Henpoxnpypm KOTOpble Ha TOT MOMeHT He ObiH 3a-
HATBI Ha OMepaLMaAX, COBPanKch, U s MPUCTYTIM/ K COOBLIEHHUIO.

[To ero okonuanuio I A. lllekyTbeB ckasan:
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— HeseposrHo! I'lpuxoasT ¢ yauubl aBa YenoBeka M MpeaaraioT HaM
peanvsoBaTh Hamy MeuTy! PebsAra, ecin y Bac 3o nonyurtcs — Hobe-
NleBCKafA MpeMHA — 3T0 HUYTO! DTO peBomoLIMA B MCC1e0BaHUM Moa3ral
HenHBasnBHO MOXHO 3azaTh MMMY/ILC B Mo6OM ero yyactok. Bel naxe
He Mpe/CTaB/IAeTe, CKO/MbKO HallMX, MeAULIMHCKUX, Mpo6/1eM MOXHO pe-
wnTh! A CKOZBKO repcriekTHB! [71yxoMy MOXKHO NochiIaTh peyb NpsAMO B
MO3T, a C/1ernoMy — u3obpaxKeHHe.

~ MoXHO NMKBMAMPOBaTH a/KOro/b U HAPKOTHKM! 3ayeM 3TOT AHH-
HBIF XMMHUYECKHH IMYyThb, YHUUTOXKAaIOILMI 3a10poBbe? Hazen mnem — u no-
ny4an Bce YAOBO/IbCTBUA! ‘

BMecTto mKonbHOrO o6yyeHus — ceaHC 3anMcH MHOPMALIMM MPAMO
Tyaa, rae OHa M Ao/mKHa Obith. PaHTacTHKa!

B Hame Bpems Bce onpenensiioT aeHbrH, KOTOPBIX Y Hac He Obio.
Anapeit BacuibeB cBoH rocrielH!e BOXWI B CBEPXUIMPOKONONOCHYIO
cuctemy cBasu. [lomapunn no kapMaHam — THIIMHA.

Cymenn omtatuth Tonbko nateHT PP N2 2316368: Bacuise AT,
Koneiikun B.B., lllekyrber A, Maprymuc I''A. Ctumynaums 6xonoru-
YeCKHX TKaHeH C MTOMOUIBIO MarHHUTOaKyCTHYeCKoro BosaeicTsus. [ Ipuo-
puter ot 12 mas 2005 r. (Cm. Ipunoxenue 2).

Hauinm sHTY3HacTOB B MHCTUTYTE aKYCTHKH, KOTOPHIE CIe/IalH HaM Hc-
TOYHMK yrikTpa3ByKa. f B3an B UISMHWPAH, nioa yectHoe cnoBo BepHyTh
o repBoMy TpeGOBaHHIO, FreHepaTop, YacToToMep U ocuwnnorpad, B
HcTpe 3a HeGonbliMe AeHBMH H3rOTOBH/IH YCH/IWTE/Ib MOLHOCTH /1A Mar-
HUTHOM KaTYIIKKU. DTOT YCH/IUTe/b Mbl Ha3Ba/lh «BpoHeKoHeM», MoCKo/b-
Ky ero abpuc HaroMHHan TpOSIHCKOIo KOHs, HO, B OT/IHYHE OT IpOTO-
THMa, 6bl7, KOHEYHO, 3HAUYMTe/IbHO MeHbllle, 3aTO BMeCTO /lepeBa Becb
06/IMLIOBaH a/TIOMHUHHEBLIMH [TUCTaMH.

Onbitsl [a/1bBaHM MOBTOPHAH, U 3aCTABH/W NANKY /IATYUIKK AepraThCs.
Ho Msi 310 caienanu, B otvyve ot npapoanTens rasBaHH3Ma, AMCTaHLIMOH-
HO, He KacafCb HepBa, a C [IOMOIIIbIO MArHUTOAKYCTHYECKOTO BOICHCTBHA.

B akcnepriMeHTax nepBoHaya/IbHO BO3HHUK/W NMPO6/IeMbl: Mbl He Halll-
n1 B MocKBe ecTecTBeHHOTo apeasia OOHUTAHHMSA /IArVILIEK, U MPHILIOChH
MOKYIaTh MX 3a NPWINYHbIC IeHbI'M B PeCTOpaHax.

49



[NotoM niepetny K METpo/IOrvy BO3AeMCTBUS Ha MaKeTe HepBHOIO BO-
NOKHa B BHe TOHKOM TMO/IOCKH aMOMHHHEBOM ho/nbrv, MOMEeIeHHOH B
Boay. Kak npoBoauTh M3MepeHHs Ha GHO/IOrMYeCKOM MPOBOAHHKE, KPo-
Me (paKTa AepraHbd /1arkH, Mbl He 3Ha/TH.

B uHcTUTYTe MOTpeGoBasii BepHYTH anraparypy, YTO U IMPHIIOCH
caenatb. AHAper 3akOHUYW/ oOydeHHe M Hauan pasbe3karb [0 CTpaHe
¢ «PaccraHoBkamu XerneHrepa», a ['eopruit Anekcanaposuu lllekytbeB
yiesn u3 xu3HU. Ha TtoM Bce u octaHoBuiock. 2Kanb, Xopouas 6bi1a
TeMa. [ lepcniekTnBHas.
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HUcchepoBaHua atmochepHoro
3ANEeKTpUuYecTBa

Aanuun Npanuu. Uay Ha rposy.

Bomiie6Huk npuneren B MOCKBY 1ectoro Mast B BOCeMb 4acoB YTpa.
OH niepBbIM c6exart 1o KadaiollleMycsi Tparty Ha GeTOHHbIe I/IMThl aspo-
apoma. Barnsaavr Betpeyarommx ycTpeMasmich K HeMY H COCKa/lb3bIBallH:
HHKTO He HaXO4H/1 HU4ero OCOGeHHOIo B 3TOM CTPOHHOM, 3aropesioM
rapHe B MOAHOM BOPCHCTOM ITHXKaKe.

OH nipoties1 cCKBO3b TO/IY, OCTaB/AAA M03adH MOLIe/AYH, CMeX, LIBETHI,
HeeCTeCTBeHHO I'DOMKHe rosioca, Kakve GbIBaloT B MepBbie MUHYTHI I10-
Ccrle NpH3eM/IeHHs, Koraa ellle A/IMTCA /IerkKas I/IyXoTa.

Y noaouHo¥W cTaHUMM OH MOAHA/CA Ha CTYrieHbKH 6eceaKH, OOBHTOH
nimommoM. O6/1aKo pacreKasnoch 1o ronyeoMy Heby r'ycTbIM YepHH/TbHBIM
rnarHoM. B 3ToM ele cosiHeyHOM 6e33ab60THOM IapKe OH OblT eaHH-
CTBeHHBIM, KOTO BCepbe3 3aHMMaslo TO, YTO TBOPHTCA B BbllIHMHe. OH
3Ha/l, 4TO He6O HUCIIOPYEHO.

TemHas cepeamnHa obr1aka rnpoBucasia Bce HHxKe. CepeOpHcTbie Kpas
ero 3/1oBelle AIMHINCE. Harlonsan teHH, Betep YKpBIICA B AepeBbsX,
1o-KolllaybH repebupas MArkHe /TUCThA.

I'loteMHeno. Bmecte ¢ AylIHOM TeMHOTO OINycKa/lack THLIMHA, ACHO
C/blIIHasg CKBO3b IIYM ropoza.

HeckonbKo TsixKe/1bIX Karlesnb 3BydHO yaapHin o 3emmo. I lepBas npu-
CTperika, CUrHas TpeBorH. [lebeau Ha rpyay G6bICTPO /BN K AOLATOH
6yake.

TynuH noaHAn pyky.

— /laBari! — HerpoMKO CKOMaHAOBa/l1 OH, B3MaxHY/1, M TOTYac, BK/IIOYast
rposy, BcribixHy/1a MonHuA. Eme. Eme, u KpynHeiit, cH/AbHBIF A0XKAb Ha-
MO/IHH/T NApK T/ICLIYIIHM [LYMOM.
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B 6ecenky oroBcioay c6eramch moau. OTpAXHBa/IUCh, CMES/TUCh, /TO-
6ysicb rniepBo¥ rpo3od. C KapHM3a nonunack, Habyxas, TO/CTas, 4yTh
rnobreckHBaroas cTpys. BeTBUCTBIN MH/IOBBIF 3Ur3ar MO/IHHH ripope3art
He60 HaHCKOCOK, Yra/l rae-TO PAAOM, H XO/IOAHBIH MeTa//THYeCK it CBeT
npob6/1eCHY/1 Ha ThiCA4aX MOKPbIX /THCTheB.

— Xopotuo! — ono6pun TynuH.

I'poM B3opBa/ics Had ro/loBaMH, coTpscasi Bo3ayx. B 6ecenke axHyH.
TymiH MoAHAM MOKpOe /TMLIO HaBCTpeyy POXOYYIIHM OOBa/slaM.

Hmba Mouceesnu Umaunuror (1918-1987) — uccnenosarens at-
MOCepHOIO 3NeKTpHYecTBa, PaspaboTYMK MPHUOOPOB M MeTOAOB H3-
MepeHUs 371IeKTPHUYECKUX M071eil B aTMochepe MpH NMOMOILIM CaMO/IeTOB,
MIPOBOAMMOCTH aTMOCdephbl, 06 beMHBIX 3apAa0B aTMOC(ephb! K 06/1aKOB.

Pa6otas B raaBHot reocdpusuueckoi obcepsaropuu (ITO), Mmanutos
3avHTepecoBasncad Mpob/ieMaMH NPUPOAHOTO 371eKTpuyecTBa. B atom
ckazanoch BrausHue H.M. PpeHkens, KoTopblii 3aHUMa/ICA BOMTPOCaMH
06pa30BaHHA TYMaHOB, OCAAKOB M MPOHCXOXKAEHUEM aTMoccepHOro
anekTpruecTBa. PpeHkess NoaUepKUBa/T CYIIECTBEeHHYIO po/lb 061auHo-
IO 371eKTpHUeCTBa B 3/1eKTPH3aLIMK aTMocdephl U YKas3az Ha HeobXoaH-
MOCTb ero 3KcrepuMeHTasibHoro uccneaoBanus. C 1945 r. Mnea Mou-
CeeBMU MOCBSALIAET BCIO CBOIO HAYUHYIO /eATe/TbHOCT U3YYEHHIO 3TOM
npo6eMsl.

Mpubopbl U MeToAblI AN H3YUEHUA
3NeKTpHuecTBa atmocdepbl

B pesynsrate acnvpaHTCKOM paboThl noa pykoBoactBoM PpeHkens
HMsinuTOBBIM 6bl/Ia CO3aHa TeOpUs NMapaMeTpHUeCKHX NMpeobpa3oBare-
niedt, Mo3BosAolIas co3aaBaTh 3ddeKTHBHbBIE 3/IeKTPOMETPhl, MarHUTO-
MeTphbl U U3MepHTe/I HalpsAKeHHOCTH 3/IeKTPUYECKOrO Mo/ — 3/1eKTPo-
cTaTHueckue cmorcMmerpbl. [ Ipubope, KOTOphle OH CKOHCTPYHpOBarl,
OKa3a/IUCb HACTO/BKO YAAaYHBIMH, YTO MPaKTHYeCKH B HeM3MeHHOM BHAe
MPUMEHSAIOTCA 40 CHX rnop. MeHsercs uub aneMeHTHas 6a3a M CTPYKTY-
pa MOCTPOEHHSA U3MEepHUTe/IbHOM CXeMbl.
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Cneayioweit 3anadeit 6bla pa3paboTKa Merosa U3MepeHUst MO/THOro
BeKTOpa 3/1eKTPHYECKOro Mo7is atMocdepsbl ¢ 6opTa caMorieTa. JTa 3a-
naya Obl/la pellieHa TeOpeTHYeCKU U peann3oBaHa MpakTtHueckd. OaHo-
BpeMeHHO Obl/1 pa3paboTaH crioco6 U MpHOOP ANA U3MEpeHUs 37leK-
TPHUYECKOro Moas B CH/IBHO WOHU30BAHHOM Cpese BepXHHX C/IOeB aT-
Mocdpepbl, MPUMEHeHHbIM Ha TpeTbeM HMCKYCCTBEHHOM CITYTHHKe 3eMIr
(CnytHUK-3), ¥ Ha reodHsrNyecKUX pakerax. B paspaboTke nprGopoB
akTUBHO Y4yactBoBas B.B. MuxainnoBckasa u .M. LlBapi.

AaexTpuuecTBo cBoboaHOM atTmocdepbl

Paspa6oTtka HOBBIX MPUOGOPOB A/ U3MepeHHs HanpsiXKeHHOCTH 3/1eK-
TPHUYECKOrO Mo/IA Aa/la BO3MOXKHOCTb “OTOPBaTh» H3MepeHHs! OT MTOBepX-
HOCTH 3eM/IU Y HayaTb UCC/IeIOBaHUS HETMOCPeACTBeHHO B aTMocdepe U
BHYTpH 06/1akoB. BMecTe co cBOMMU cOTpYaHHKaMH OH MPUHAM YYacTHe
B paboTax I10 30HANPOBAHHUIO BepxXHHUX crioeB atMocdepsl. C moMousio
pa3paboTaHHOIO MMM PaKeTHOTO 3/1eKTPOCTaTHYeCKoro d/mokcMerpa
Obl/IM TMONMYyYeHb! MNepBble AaHHble U3MEepeHHUH 3/1eKTPHYeCcKoro Mo/ y
MOBEepXHOCTH paKeT MPpH HX Mo/1eTax B BepxXHei atMocdepe. I1H pabo-
Thbl ObI/IM BBIMO/IHEeHbl BO BTOPO# rnonoBuHe 50-x — Havazne 60-x roaos.
MexayHapoaHbiii reocHsHUecKHi roa Aa/l BO3MOXKHOCTb pa3BepHYTb
MaciTabHble MCCef0BaHUA aTMOCGEPHOIO 3/IeKTpHuecTBa (HaseMHble
¥ aBHaLIMOHHbIe, Kopabe/ibHble M aHTapKTHueckue). B stot neproa Gbina
co3gaHa ceTb HabMOAeHHH 3a aTMOC(epHbIM 3/IeKTPHYEeCTBOM B IpH-
3eMHOM C/10e U OCHOBaH MupoBoO# LieHTp aaHHbIX. C roMolbio cetr
Obl/IM TMO/MY4YeHsbl Mo/ne3Hble CBeleHHs 06 aHTPOIMOTreHHOM BO3AeHCTBUH
Ha aTMocdepHoe 3/IeKTPHYECTBO.

AneKTpH3auUMA CAaMOAETOB B obAaakax
H ocapKax

B 50-e roasl nporcxoanio peskoe yBe/nryeHHe rapKa rpaaaHCKon
aBHALIMM M 1epexo BOGHHOM aBHaLIMK Ha CKOPOCTHbIE BCeToroHbie pe-
aKTHBHbIE caMorieThl. B cBA3M ¢ 3THM BO3HHK/1a MOTPEOHOCTb B YI/TYO/IeHUH
3HaHHM O CbPl3H‘{€CKl/IX YCNOBHAX I10/1eTa U B3aMMO/ZIENCTBUH CaMO/1eTOB C
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OKpyalollier cpeno, rnosromy vaer V.M. Umsauurosa NoAAePXUBA/THCH
MuHMCTepCTBOM IpazkaaHCKOM aBUALIUK. Tak, nanHble 1o anexTpuyecko-
MY MO/MO GbIM UCTIONB30BaHbl MPH UCTIBITAHUAX MepBbIX PaAHO/IOKATOPOB
TPAKAAHCKKMX CaMO/IeTOB /1l NPeAYNpeKAeHHsA eTYHKOB 06 OMacHOCTH,
KOTOPYIO MOTYT NpeaCTaB/sATh obnaka. CBeaeHHs o 3apsKaeMOCTH caMo-
71eTOB OB HEOBXOAMMBI HX KOHCTPYKTOpaM, a AaHHble 06 3/1eKTpHue-
CKHX TMO/MAX BO/MM3M IPO3OBBIX OBMAKOB HCIONBb30OBAMMCH MpU CcO3aaHUU
HaCTaB/IeHHH NMW/IOTaM IMpaXkaaHCKOM aBUaLMU. [laHHble 06 371IeKTpHU3aLMH
CaMO/IeTOB B C/IONCTO-AOKAEBbIX O6/1akaX W 3/eKTPUYeCKHX MOMAX B HUX
6bLIY MCMOMB30BaHbl B METOAMUECKHUX MMCbMax, aApecOBaHHbIX COTPYI-
HHKaM aBHALIMOHHBIX TMAPOMETEOPO/IOTMYECKMX CTaHLIME M HMMEIOLMX
Lie/Ibio 06eCreUnTh BblAauy peKOMeHAaLi NuioTaM Mo o6xoay 30H ro-
BbIIICHHOMN 3/IEKTPHUYECKOM aKTMBHOCTH B O6/IaKax.

INEKTPHUECTBO o6raKkoB

Creayiommit 3HaYTe/IHBIN LMK/ paBoT, MOCBALCHHBI MCC/II0BAHMIO
3MeKTPHUECKOTO CTPOeHHs 06/1aKOB METOIOM MPAMOIO CaMO/IeTHOTO 30H-
AMpoBaHKs, Gb1 HauaT B 1949 r., cpasy xe noce paspaBoTKH caMo-
IETHOIO  371eKTPOCTaTh4eckoro mokecMerpa. CHavyazla HccneaoBaIich
cnaGopasB1Tble KOHBEKTHBHBIE O6/IaKa, 3aTeM MOIHBIC KydeBhie Y, HaKo-
Hell, rpo3oBbie. Bbiy nomyueHs! yHuKa/bHbe AaHHBIE 06 3/IeKTPHYeCKHX
NozsxX B O6/makax, BK/AIOYas C/Iyuan NoparkeHHs CaMorieTa MO/HHE.

AabopaTtopHoe mopeauposanue npoueccos
3NeKTpU3auumu obraxkos

Mayuas snekTpusaumio camonetoB B o6nakax, MMsaHuTOB npuien
K BbIBOZY, UYTO BO3SMOKHBLIM MPOLIECCOM, TMPHBOAAIMM K HAKOI/ICHHIO
S/MEKTPHUYECKHX 3apAAOB B obnakax, MOIvIa CTaTb HeMHAYKTHUBHAs KOH-
TaKTHaA 3/1eKTPH3ALIMA — MMPOLIECC Pa3aerneHHs 3/IeKTPUUECKUX 3apsaaoB
MeK/1Y CTa/KMBAIOIMMYCS O6/1a4HBIMH YaCTHLIAMH BC/IeICTBHE PasIMuMi
MX (PUBHMKO-XMMHYeCKHX CBOMCTB. BbicKazaHHas rvnortesa HYyXaasach B
NOATBEPKACHUH Ha SKCIIePUMeHTa/IbHOM YpoBHe. /1151 sToro 6biu npo-
Be/IeHbl 3KCMepHMeHThl B KaMepax TYMaHOB, MOZE/MMPYIOUMX o6/1au-
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HyIO cpeny. B psAne onbIToB reasiHble YacCTHLIbl 3aMeHA/NMCh YaCTHLIAMH
Pa3IMUHBIX TPYOOAMCIIEPCHBIX a3po30/ied. DKCIepHUMEHTHI MO3BO/MUIH
OGBSCHNTb MPOLIECC 31eKTPHU3aLIMK BY/IKaHHYeCKHX obnakoB. B akcrie-
pPHMeHTax C /leNHBIMK YacTHLaMH 6bll MPOAEeMOHCTPHPOBaH acpdekT
CU/IbHOM 3/1eKTPU3aLIiK NP B3aMMOAENCTBHH YaCTHLI /1eISHOH KpYIbl €
06/1aKOM /1eIHbIX KPUCTA/I/IOB.

LlapoBaAa MOAHMA

Mtuoro cun otaaBan .M. VIMAHHTOB Hay4YHO-TTONY/IAPHU3ATOPCKOM Ae-
atenpHocTH. OH BBICTYMa/ MO Te/leBUACHHIO, MHca/l CTaTbh B COBETCKHe
SHLIMKNONeanYecKre ManaHus, onybnukosan (B coasropcte ¢ /. Tu-
XMM) 3aHUMAaTe/TbHYIO M AOCTYITHYIO LIMPOKOMY KpYry YHTaTes1ed KHUIY O
LapOBOM MOMHHM: «3a IrpaHbio 3aKOHOB HaYKH».

OueHb MHTepeCHbI Pa3MbILIIeHHA aBTOPOB 3TOM KHHUIH O NYTAX HayKH.

O aoporax u nyreulecrBeHHHKax

Bor u npoiineHs Aopory cpeaHeit WKorbl. [IopoXHble 3HaKH 3a60T/IH-
BO YKa3blBa/lH, Koraa UATH NMPAMO, KorJa CBepHYTb; I0POXHble MpaBH/a
TInaTe/1IbHO 3allHLIa/iM TebA OT HeCcYacTHBIX C/1y4aeB, BHHUMaTe/IbHble peB-
HMTe/IH 3aKOHOB /IBHXKeHHMs ITpaghoBa/li Tebsl, eC/H Thl 110 HeBeAeHHIO
M/IH 030PCTBY TbITa/ICA YK/IOHUTBCA OT BbIIO/IHEHHUs 3aKOHOB H IPaBH/,
CBepHYTh C HaMeYeHHOH ZI0POrH.

Hucruryr. MHoroe HarloMMHaeT LIKOAY, XOTA BCe yallle W yallle Tebe
roBopAT: «CMOTpH caM». A cMOTpeTb caMOMy He obssatenbHo. HMHcTH-
TYTCKMe Y4eBHHMKH SICHO TOBOPAT, Korda HaAo WATH MpAMO, a Korza
CBEpHYTb, OIBITHBIE /IEKTOPbI OOBACHAIOT 3aKOHBI, @ 3aKOHBI He3bI6/1eMO
CTOSAT OT BeKa M CTOATb UM BeyHo. /Tioan, OTKphIBLIME 3TH 3aKOHBI, CTa/lH
HaCTO/IbKO /1ereH/IOH, YTO JaXe KaK-TO He BepHTCH ,4TO OHH OblTH OObIY-
HBIMH /MOABMH C MX padOCTAMH, ropeM, OLIMOKaMH M CTpacTAMH, a He
aMriepaMH, Bo/IbTaMH, HBIOTOHaMH, OMaMH.

/lekaHaTbl M peKToparthl C/IeIsiT 3@ TeM, YTOObI Thl He YK/IOHA/CA padr
C/IydaiiHBIX TPOIMHMHOK OT IYTeH HayKH, pasMeYeHHBIX KH/IOMEeTPOBbIMH
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cTo/16aMHM /1eKLIMH, H CBOeBpEeMeHHO OTYMTHIBA/IC O CBOMX 3HaHMAX Ha
9K3aMeHax.

Ho BoT KOHumM/ICS M MHCTMTYTCKMI accpasibT, H Thl, MO3HABILMI Mpa-
BH/Ia ABHXEHHA T10 MPOE3XHM, XOPOoLIO 060pYI0BaHHBIM MarucTpasisiM,
ronazaeuib B 6e340poxbe HayKH. Tbl YYBCTBYelllb ce6s a/lbIIMHUCTOM,
6pOlIeHHBIM B XaoOC IOp U BOOPYXKEHHbIM TO/BKO TOLIekH KHIKEeUKOH
d IpaBuna nopoxHOro ABHMeHHs». 3aeck, B 3TOH IMYIH, Mo6oe npa-
BH/10, MOGOK 3aKOH rnoaBepraercsi coMHeHHio. O6HTateny sToro Kpas
roBOpAT: «9T0, KOHeYHO, 6e3yMHas Teopusa. OHaKO MHe OHa KaXKeTcs
HeloCTaTO4YHO 6e3YMHOM /1 TOro, YTo6bl OHa 6bi/Ia MpaBU/IBHOMY; «YTO-
6Bl [TO3HATh UCTHHY, HYXKHO BOOGPA3UTh MH/I/THOHBI HEIPpaBH/IBHOCTe D,
«He cThlHO 1M (hU3HKY, T.e. HccenoBaTe/llo W HCTIBITaTello [IPHPO/IB,
HCKaTb CBH/IETe/IbCTBa HCTHUHBI B AYIlaX, MTopaGoLIeHHbIX ObbldaeM ?»

MHorue, He BeiiepKaB TAroT 6e310pOXbs, BO3BpaIUAlOTCA Ha3ad, Ha
AOPOTH H NPOCIIeKThl NMPOHAEeHHBIX 3TalloB U 3aHUMAIOTCH /MO0 L/IH-
¢hOBKO¥ M pPeMOHTOM IIpoe3XeH YacTH 6/1aroycTPOeHHbIX A0POT, H60
3acThIBAlOT B HEITOABHXHOCTH, IpeBpallasch B AOPOXKHbIe YKa3aTe/lH.
Ho 751, kKaxercs, He cobHpaelllbcsl Bo3BpalllaThCs, He TaK /1?

«[lonaB B He3HaKOMOe MeCTO — OCMOTPHCh». Thl OcMaTpHBaellbcA 1
Ha4YMHaelllb 3aMeyaTb, 4TO H B 3TOHM AHKOH MeCTHOCTH KTO-TO 3a6OT/Iu-
BbIF ITOCTaBH/ NpeayrpenTe/IbHble 3HakH. BoT MHOXecTBO o6HaaexH-
BalowMX Haarmceit: «[ lepcriekTMBHOe HaripaB/rieHHe», «3al/IfaHH cloday,
«3aech A nowesn npamo». Bor cepus neccumuctrueckux: «[Ipoxoa 3a-
KphIT», «becniepcrieKTHBHBIN NyTh», H HeoxuaaHHoe: «[lTocTopoHHUM
BXoa BocrpelieH». Bor He ctosb Kateropuueckoe ykasanHe: «OcTopox-
HO, BriepeaiM paboTaloT /Moan». A BOT M CYpOBasi HAAIUCh: «3arlpelleHo.

TBou npeaeCTBeHHUKH 1aCKOBO H Ipy60, OCTOPOXKHO H KaTeropH-
YeCKH ITOIbITa/luCh 06/1eryuTh Tebe BhI6op nytH. MM He yaasnock caMHM
MPO/IOXKHTh TPAcChl HAYKHU B Hen3BedaHHOe, HO OHH LI/IH IepBbIMH H 10~
3ab6OTH/IMCB O TeX, KTO MoHAer 3a HUMH. Kax/blit nnakaTHK noAarnyca,
KaX/bl¥ r/71akaTHK obbsacHeH. To/bKo ABa YKasatesls AaHbl 6e3 o6bAC-
Henus: «3anpemeHo» # «[ IocTopoHHHM xoa BocripelleH». Moxer GbITh,
MMEHHO OTCYTCTBHe OOBACHEHHH IpPHBE/O K TOMY, YTO HMEHHO B 3THX
HanpaBb/IeHHAIX BUAHO Haubo/Iblilee KO/THYECTBO C/1e[0B?
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/Moan HaykM TMOHHMMAIOT, YTO He/lerio MHcaTh «He/Ib3f», «MOXHO», a
Hazio OOBACHUTD, TIoYeMY «He/Ib3s», a rodeMy «MoxkHo». M pericTBuTens-
HO, aBTOp HaarnMcH «[Ipoxoa 3aKpbIT» NoAPOBGHO OOBACHAET U KaKUMU
cpe/cTBaMHM OH pacrio/iara/ll, U KakHe IOIbITKM OH Jenall repes TeM,
Kak y6eaH/Ics, 4TO Mpoxoa 3aKkpbiT. Ecam Tel o6nanaellis HHBIMH, 6071ee
MOILHBIMM CpeACTBaMH, MOXelllb CHOBa TOMbITaTbCA MPOHTHU 110 3TOMY
MyTH, a He pacriofaraellb 3STHMH CPeJACTBaMH — [10Bepb HaAIHCH H HIIH
ApYryio A0pory.

U BOT Thl 3HAKOMHMIIbCA C MMEHaMHM [/IIOAeH, HepeaKo INOTpaTHBIIMX
JKHM3Hb, YTOOBI MpesaocTepeyb TebA OT HEOCTOPOMKHOIO llara, /IOAeH,
CYMeBIIHX TO/IBKO YKa3aTh HallpaB/leHHe, 10 KOTOPOMY /ApYyrHe roToM
Mpo/1oXaT Aoporu HaykH. ViMeHa aTi He CTaHYT /lereHaoH, HO 6e3 HHX
HeMbIC/IMMO ZBHXeHMe Briepea. U TBo#t aonr, TBoA 06:A3aHHOCTb, TBOE
cyacTbe, CMBIC/1 TBOGH XH3HH COCTOAT B TOM, YTOObI 6bl/1a NMpaBH/IbHOM
ocTaB/leHHasa To60¥# HaarMch «I lepcrieKTHBHOe HarlpaB/leHHe», a IpOk-
Zelllb /11 Thl caM I10 HeMY M/TH 3TO cAe/1aloT ApYrye — 3HayeHHA He UMeer.

[lopory K MOHMMaHHIO CBOFYICTB WAPOBOIH MO/HHUHM TPOK/1aAbIBa/IO
MHOKeCTBO /oJeil, U He WX BHHa, 4To paboTa He 3aBeplleHa. Ho Ham,
ec/IM Mbl COBUpaeMcs ABHUr-aThCA Aaslbllie, HaZo BHUMaTe/IbHO pa3obpaThb-
Cfl B OCTaB/IeHHbIX HMH HaAITHCHAX.
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