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~HccepTanHa nocBa~eHa npo6aeuau RopnycKyaapuo~ HHTepnpeTa

nHH KB8HTOBOi TSOpHH noaa, yqHTHB8D~6~ HBHHqne B38KMO~eMCTBHa 

(rnaBu I H ll) H nocTBHOBKe H pemeHHD HeCTBnHOHBpHux aa~aq o 
\ 

Bp8M6HHOM 38KOH6 pacna~a (ra. ill) H 0 CKOpOCTH CHrHBX8 B KB8HTO-

BDi aaeKTpo~nuaunxe (rn. IY). 

I. B TSOpHH nona qSCTO HCnDJILayeTCH KopnyCKYJIHPHSH HHTep

npe!'BI{HH, OCHOll8HH8H HB nOHaTHH TBK H83HB88MHX 11 rDnHX11 t!BCTHI.lo 

OHa HruopupyeT HBnHt~He B3BHMD~e~cTBHa H nopoz~aeT p~ TPY~HDCTe~ 

B Cnyqae nOKBJILHHX B38HYO~SiCTBH~. K HHM DTHOCaTC~ OpTOrOH81IL

HOCTL 
11
roaoro11 H ~HSHqeCKOrO BBKYYllDB 1 H6CYII!6CTBOB8HH6 Oll6p8TOp8 

nonuoR auepruu H B runLOepTo:sou npocTpBHCTBe KBHOHHt~ecKoro HnH 

!lJoxo:scxoro npe,li;CTaBneHHH "roJiux" onepaTopo:s po~:~eH~a-yHHt~To:a:eHHa. 

STy HH!'epnpeTBI.lHD HCnonLayeT OOwquaa TBOPHH B03YYII!BHH~ 1 npHBD~a

II!SH K H3B6C!'HWll pSCXO~HYOCTaY. ilpHMSpOY HHO~ KOpnycKynapHO~ HH

Tepnpe!'Sl.lHH aBJia6TCa in-out -!lJOpM8JlH3Y 1 HCUOJIL3Y6KU~ B 38~8t18X 

paCCSHHHa. B r;na:se I p88BHBBBTCH H8ilp8B118HHB, OCHOBBHHOS H8 llOHa

TKH 
11 0~8TOl11 QBCTHI.lUo 8TO UDHaTHB onpe~e;naeTCa C118,li;YDII!HMH OCHOBHU

YK Tpe00B8HHHMH: 

8) COO!'ll6TCTBY~II!H8 onep8TOpH POll,li;BHHH-yHHt!TO~SHHa ,li;OJlliHU 

o6na~8TL K8HOHHti6CKHYH KOYMYTBI.lHaMH (t!T06U CYIIlBCTBOB8;n H3BeCTHH~ 

onepaTop t!HCJia qacTHU) ; 

6) COCTOaHHS 683 {11 0,11;8THX11 ) qacTHU ,ll;01lli:HO COBil8~8TL C rlJH3H

qeCKHK BBKYYKOll {onpe,ll;e;naeMUM KBK H8HHH3Wee COCTOaHHe no;nHoro 

rawHnLTdHHBHa H ) ; 

B) 11 0A8!'U8 11 OAHOt!BCTHtiHUe COCTOHHHH ,li;OHXHU 6UTL CT86HnLHUMH. 

B AHCCSpTBI.lHH npHBe,ll;eH H OOCylt,ll;eH 6oJiee llOJIHU~ nepeqeHL 

Tpe60B8HHJ,l, H UOK838HO, K8K onepaTopu 11 0,li;6ThiX11 t!BCTHI.l CBH38HU C 

in-out- onepaTopaMH. 
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Upoue;l{J'pa nocTpoeHJtfl onepaTopo:a "o.~teT!lX11 'IBCTHU :a ,~tan~Heti

mell HaaHBaeTCJI "o,~te:aaHHew". B ,~tHccepTaUHH npe.ztJIOllteHa anreCipaH'Ie

citaa tfJOpWyJIHpOB!tB npoe5neiW 11 0,lt6BBHHH11 o B STOLl tPOPWYJIHpOBK6 one

paTOP~ TeOpllll CHaqana p8CCUBTPHB8DTCH KBK 3J16W6HT~ H6KOTOpO.Il He

KOMMYTllPYIOIII6il. anree5pu. OnepaTopHaa peamtaauHH STHX anelleHToB 

,ltOJllltHB OCYI!I6CTBJIHT:bCH C llOUOI!Il>IO rHJibC56pTOB8 npOCTpBHCTBB COCTOH

HitH, UO,ltXO,ltHG!Hil BHClOp KOTOporo OC5:&HBJIH6TCH O,ltHOlt HS 38;1t811 11 0,lt6-

BBHHH11o 

O.ztHB H3 OCHOB~X pae50T no HGnp8liJieH1410 11 0,lt6BBHH6 11 C5HJI8 oriy6-

JlllKOBBH8 rpHHCieprou H lll:aee5epou B I958r;/I/. B He.ll 11 0,lteli8HH6 11 Ci~JIO 

OCYli!6CTBJ16HO ,ltllH H6CKOJI:bKHX npOCTI>IX liO,lt6Jieil TeOpHH UO.JIH (B 'IBCT

HOCTll1,ltJIH UO,lt6Jll4 RH). 0AHBKO B pae50T6 /2/ 195, rO,lt8 rpHHC5epr 

38HBHJI, OCHOBH:BBHC:b HB Teopeue Xaara, liTO 11 0,lt6E8HHe 11 He:B03MOEHO 

;ltllll H6Tpi4BH8Jll>HHX peJIHTHBHCTCKHX nOK6Jll>HHX TeOpHlt, ETa pae50TB 

aecouaeHHO aaTOPIWSHna paaBHTHe Hanpa:BneHHH "o.zte:BBHHe". B .ztHccep

TBUHU UOKBSHBBeTCH, 'ITO YTB6PJE,lt6H/46 rpHHCiepra H8 C8MOM.;It6lle He 

6HJIO ,lt0K838HO, UOCKOnl>KY T60p6M8 Xaara /3,4/ K paCCM8TpHB86liOifY 

cnyqaro HenpH.M6HHM8 (BBH.ztY TOro, liTO none 11 0].16T~X11 118CTJ.m H6 npe

oCipaayeT~H KaHOHHIIeCKnM oCipaaoM npH npeoCipaao:aaHHHX Ropeaxua). 

Eonee Toro,"o].le:aaaHe" ecT:r:. o.ztnH 143 cnoco6o:a npeo.ztoneHHll TPY.ztHo

cxe!t, CB!lSaHH~x c Teopeuon Xaara (:a ee nep:aoaaqaJibHolt tfloplle /5,6/). 

BBn.ztY H3JlOilt6HHOrO, OCHOllHO.Il npoeineuo.ll B H8Up8BJ16HHH 11 0,lt6B8HH.e11 

Cel!qac CJI6,lty6T CqHTBT:b KOHCTpyKTHBHOe OCY!ll6CTBJ16H.II6 11 0,lt6BBHHH11 • 

B 1963 r. R.A.~a.zt.ztee:a yKaaan O,ltHH 061!1Hil cnocoC5•o.zteB8HHH~ OCHOBBH-
' { 

HUll HB TeOpHH B03KY1!16HHlt H ~OpK8nDHO npHrO.ztH~.Il ,ltllll nroeiolt KB8HTO-

BO.Il T60pHH UOnll, (.ztJIH KOTOpOlt H3BeCT6H rBKHJI:bTOHHBH). B ~ccepTa

UHH,UOKB38HO, qxo 3TOT CnOCOC5 HM66T cep:r:.ea~.ll H6,ltOCTBTOK: npH 
(1. 

11 0,lteB8HHll 11 no ~8;zt,ltee:ay nOHBJlllllTCH ,lt0UOJIHHT6J1l>H~e p::.CXO].IHKOCTH, 

KPOLI6 OClHIIH!lX paCXO,ltHliOCTelt KBCC~, .116jJWHHt1UH. 'i<iC:t111 H .T.n. '.llt838H 

nyT:r, UOCTp06HHH .CnOCOC58 11 0,lteBBHHH11 , CBOC5~.ztHOrO OT STOrO H6,ltOCT8TK8, 
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2. KaK H3li6CTHO~ npciC5JI6liB OnHCSHHli HeCTBCiHnl>HHX qaCTHU B 

TeOpHH nOJlli HBJIH6TCH C5onee TPYJ.\HOlt, ·qeJI. OUHCSHHe CT8C5Hnl>HWc, B 

;l!HCCepTS!tHH OH8 CT8BHTCJ1 H pem861'CJ1 B ,7.\yxe UO].\XO;ItB 11 0,lt6B8HHJ111 

HS npHM.epe TO'IHO pemaexolt IIO,lteJIH:· OC!tHJIJlli~YilulHlt 3J16KTpOH, BBBHMO

;lleltcTBYili!IHlt ,7.\HOOJI:bHO C 3JI6KTpOKBrHHTHUll noneu. B STOW c~yqae 0 
XOHeqao, H6JI:b3H Tp6C50B8T:b CT8C5Hn:bHOCTH O,ltHOqaCTHqHHX COCTOHHH~. 

BuecTo aero :a ~HccepTa~tHH npe.ztnoxeao .ztpyroe TpeC5oBaHHe, KOTopoe 

(BlleCT6 C Tpee50B8HHHUH a) Ji 6), Cillo BHme) BC6 liCe He Onpe.zt6JIH6T 

O,ltH03H8'1HO 11 0,lt6TOe 11 H6CTSC5Hn:&HOe COCTOftHHe. 

B rJia:ae m ,ltHCCepT8ItJ4H ll0K838HO, qTo 3TB H60;ztH03H8qHOCT:b 

BnBHST TOlliKO H8 ,ltOBOnl>HO ,lt8JI6KYil 8CHKnTOTHKY 38KOH8 pacna;lla. 

3, B rna:ae ll paCCKBTPHB86TCH H pewaeTCH npoe5JI6148 KOpnycKy

nHpHOlt HHTepnpaTS!tHH B cnyqae HRHO~ 38BHCHUOCTH.nOJIHOrO r8li.HJI:b

TOHB8H8 OT BpeM.eHn, KOr.zta 141466TCJ1 H6CT8ItJ40H8pHHa BH6WHHa HCToq

HBK (TOK) BJIH BH6l!!HH.Il nOT6HnHSl1. TBKHe TeOpHH npe,ltCTBBRllDT HHTe-• . 

pee B c:aaaH c aa~aqauu THna pacceaHHll aJiaKTpoaa aa·Jiyqe Jiaaepa 

(nyq OfiBC~B8BfCH C llOliOI!I:&Il BHel!!Hero HeKB8HTOB8HHOrO 00T6HtiHSJI8) 

IIJIH BCnyCKSHHH pS]tiiOclJOTOHOB a.HT6HHO.Il.Kpolle TOrO, 3TB npoe5neua. 

MOliCeT p8CCM8TpHB8T:&CH KSK KO,lt6Jll>HHlt npHKep ~Jill KB8HTOB8HHH UOJielt 

B KPHBHX llPOCTpBHCTBSX (C lleTpHKOlt, 38BHCH~e~ OT :apeueHH)- CM., 

aanpHM.ep,/?,8/~ 

Paapae50f8HH8H B ;l!HCC6pTB!t~H KOpnycKyJIHpHafl HHTepnpeT8UHJ1 
' 

TSKHX T60pHa OCHOB8H8 HB npOCTp8HCTB6 ~OKS C BBKyyUH~K B6KTOPOK 

Slt , r.zte Qt coCicTBeHaHa :aeKTop H (t J :a uoM.eHT t : H (tJSlt = 0. 

0~HOII8CTHqHHe COCTOHHHH TOES HBJIHIOTCH COC5CTB6HHHMH B6KTOpa-
KH H (t) (XOTJ1 14 He HBJllllOTCH CT86HJI:bH~Wll), nOSTOKy STY KOpnyc-

KyJiapayll HHTepnpeTBUHil uozHo aaa:aaT:r:. "o,qeToa". ll!pe.ztHHrepo:acKHe 

onepaTopH po:l,1teHHR-YHHIITozeaHa d.t li<) · :a paccuaTpHBaeuux Teo-
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pHHX (KE8HTOB8HH06 CK8~HpH06 HnH 3X6KTpOM8rHHTH06 no~e C KCTOq-

HHKOKi KB8HTOB8HH06 ~6pMHOHH06 no~e EO BH6mH6M DOT6H~H8~6) ~Ka-

rOH8JIK3YilT raMH~liTOHKaH H(!J x noaTo»y aaBHCHT oT t 
Kopnycxy~pH06 HCTOnKOB8HH6 B6KTOp8 COCTOHHHH qo(t) B MOM6HT 

t onpe~e~eTCli T6M H860pOM B6KTOpOB !2t 1 o(t{£) f4, "' , KOTOp!i6 

B TOT Z6 MOM6HT Bp6M6HH OnHCNB81lT B8Kyyx, O~Oq8CTHqH06 COCTOli-

HH6 H T.~. 

Henocpe~CTB6HHUA KOpnyCKY~lipHUA CM!iC~ HM6DT 8KnnKTY~ 

B6pOliTHOCTH HaiTH h qaCTH~ B COCTOliHHH tp {t) 

j:l"1(t; )(.,
1 

... kn} =(oi/Uc,) ... ot/l~A)Qt 1 qJ[tJ)• 

T.e. axnmtTY~li ~oxa. Oax, xoaeqao, no-xaouy aaBHCHT oT »peueax, 

~ea:enx tp[t) , no~qHHslluieecli o6HqaoyY ypaDH6HHil illpe;ztHHrepa 

i ~ tplt)"' H {f) tp[t) • Jlnli HHX B ;qxccepTB~KH no~yqeao ypaBH6HH6 

i~tF =I( F , "raMH1I:&TOHHaH" K KO?~oporo He conna.ztaeT c HCXO]UIW 

onepaTopou no;n:aoA aaeprHH H • 
. Onxcaaau« no;qxo~ B ;ztKCcepTa~HH npxxeHHeTCH K KDBHTOBOl 

anexTpo~HHaMHxe, » xoTopoa, xpoue Eaaauo.AeAcTBHli f j'/4 fi./' , 

BxX~JqeHH ell!e qneHH BaaHuo~eAcTBHR f ~A,. x fJ.. "r 
C BHODIHHM TOKOM J;. li, t) ~ ll0T6H~8l10M ~ li, t-) • B npKH

~Hne OH ll03BOllli6T yqeCT:& 3TH ~ODOl1HHT6JILH!i6 B38HM0~61CTBHH 60-

Jl66 Toqao, qey npH npocToi "ronoA" HHTepnpeTB~H. B cnyqae no

CTORHHoro EH6WH6rO llOT6H~H8J18 l{{• {ij HBW no~XO~ COBD8,li86T 

co cnoco6?M ~appa /II/. 
Peayn:&TaTu, H3l10%6HHH6 B rnaBe·n, 6liJIK ony6nHKOB8Hli B 

1967-68 r.r. B /16,!7/ R 38T6lol tiSCTHqao "nepeOTKPiiT!i11 B p~e 

aapi·6emua: pa6oT 1972-73 r.r. (ex. /9, IO/). 

4. B rna»ax ill H IY ~HccepTa~HH npe~noa:eH HOBliA no~o.zt K 

aecTa~xoaapH!iK aa;qaqay. CTaTyc aecTa~Hoaapa~ aa~aq B KESHTOB~l 
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TOOpHH MOXHO OX8p8KT6pH30B8TL cne~y~KH OT~6n:&HUMH 38K6q8HHHKH. 

HaBeCTBO ocaoBaauoe Ha TeopeMe Xaara aaHEneaae o_uecy~ecT-

B_oEauu onepaTopa aBo:n~u U{t; P} B Teopu nollli. B ocuo»e 

~ -M8Tpaqaoro H8Up8B:II6BHH nea:XT.H3B6CTHHA T63HC, qTQ TO:II:&KO 

~- -KaTpHquHe aaxaqa HMenT aaaqeaxe ~nli axcnepHKeHTa. 

C ;ztpyrol CTOPOH!i 1 qHCJ10 qSCT~, pacnaBmHXCH 88 HeKOTOplift 

KHT6PB8a EpeM6HH,HB1Ili6TCH Henocpq~CTB6HHO H86J11l;zt86KOl BenHqaHoi. 

Hcnon:&ayeMaa B axcnepHK8HT8 Texaxia coBna.zteaHi ocaoEaaa aa TOM 

~IXT8 9 qfo OT~6~LH!i8 8KTH peSK~A Mea:;qy qac~H~8MH HEnHilTCH npo

It8CC8D, UpoT6KSilii!BMH EO Bp6M6HH. 

Bo Jcxaou c~yqae aecoKHBHHo, qTo'TeopHH aecTe~HoaapH!iX 

aa~aq ropaa~o ueHee paapa6oTaua, ~e• TeopBH cra~oHapa~. 

Dpe~~araeMHA E ;ztxccepTa~HH no;qxo;zt K uecta~ouapH!iK aa;ztaqau 

npa~e BC8rO OCHOBWB86TCH H8 UOC1I8~0B8T6:1ILHOK HCU011L30B8HKI rei-

88HGeprOBCXOI xapTXHY. Pemeaxe; paccuatpBBaeuux E .ztxccepTSqHK aa

;ztaq CBO~BTCft K BH'IlHCJ16BHil reAaeH6eprOBCKHX onepatOpOB H C~6,liHHX 

OT BHXe C UOHO~im 8TXX CpS,liHHX MOI:HO ,ll8~86 UOJYqKTi pacnpe;zteneHHH 

no xccne~eMHM ~xaxqecKHK Eenzqaaax. relaea6eproBCKHe onepaTopu 

BH1BCJIRmtca KJT8M pem8HXH yp&EB6HHI ~BH1:8HIH ,liJIH HHX, npH STOM 

onapnop &liO~at•• 'U (t; 11) Hl!HO ae xcnon:&a'yeTcsX>. 

BTopol oco6euaocti~ aaxero no~o~a·HBnReTCH npxeK BNQHTSHHH 

"T80p8!Bq8CKOrO WOHB". MOTXBBpOBKY EB8~8HHft T8KOro nOHHTHH, ero 

KOBKpeTH08 onpe.zt8X8HH6 H CUOC06 E!iqHT8HHH MW UOHCHHK H8 npHKepe 

aa~aqx o pacna~e. 

PaccMOTpu T80pHil c raunuouxaao• H = HIJ t- Hr , rJte 

H1 -raDJiiTOHxaa Eaaxyo~elcTExa, OTBeTCTBeuuwa aa pacna~. He

CT&GXJI:&Hyll qaCTHJU' 'Ci.J.zt6M onHCHBST:& "ronu•" cocTOHHHeK EHJt8 A; .q,, 
r~e !/.0 6CTJJ COCTOHBHO 6ea ll8CTHJt, liEllli~6eCH 'BSKyyYHW B~KT.!r-

X) 0TK6TBK, uo Eel1JiqHH8 fPr(}): u-+~,o)tJIJJ U{~c) M0li8T cy
~6CTBOE8TL K8K On6p8T0p (B H8KOTOPOK CK!iC118), ~8:118 8C:IIH Zf~~ 
H8 cy~6CTBY8T 1 CK.,HanpHK8p,§ 7 E /6/. 
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pOll /-16 ( I/., UOX6T elm'!> npOCTO CBOClO;ltHUlol rBWllll>TOHl'l8HOl4 1 , 

HO M0~6T H CO;ltepxBTl> CHlll>HUe B3~HMO;ltetiCTBHHi He Be;lty~He K pacna

;~ty) 1 . 'A/ eCTI> onepaTop pOllt;lteHl'lH HeCTBCllUtl>HOlt tiBCT;mbl (B COCTO-

. HHHH f ). 
06blllHO trHc:no HeCTSOHJII>HbiX 'IIBCTHJ;;i B YOYeHT t onpe;~te:nHJOT 

KBK / p(tJI~ r;~te p(t) eCTI> allniDITy;lla BepoHTHOCTH Toro, '!TO ua-

qa:ni>Hoe HeCTBOHn::&uoe COCTOHHHe l/lo:: A/ Sl" B KOMSHT t 
e~e npHCYTCTByeT: p{f) -=(f/L e.lf{-t"Ht) ~o} . 0;ltHSK018CJIH 

BSBHMO;~teltcT11He Hz n:oKan::&uoe, TO ouo co;~teplltHT tiJteuu c O;ltHHMH 

onepBTOpSMH pOllt.zteHHH (HeCTBOHJil>HOit 'IIBCT~ll H npO;~tyKT011 ee pacna-

;1!8). IlOSTOLIY COCTOHHHe Af n_., UOXST nepeiiTH B COCTOHHHe 
11;1!116 H6CT80HJII>Hbl6 tiSCTHI.\ll DJIIJC DpO;~tyKTll pacna,na". TBKHM 00p8SOM 1 

H 11 ;!!pyrHX COCTOHHHHX 1 OTJIHtiSIJ~XCH OT H8ti81Il>HOrO % 
1 

, npHCYT-

CTBYJOT uecTa6HJII>Hble tracTHI.\ll. II osToMy I p (tJ 12. ;!!SeT TOJIDKO 

tiBCTI> HX llOJIHOrO_'IIHCJta 11 LIOM6HT t H He MOXST CtiHT8Tl>CH.~11epo

HTHOCTI>JO Hepacna;~ta 11 • B paCCM8TpH1188MOM c:nyqae JIOKBJil>HOro Jll ~ 

HLieeT MSCTO e~e O;ltHH a!MJeKT •. EecqeCTHtiHOe COCTOHHHe SJ., H8CT8-

ClHlll>HO H BOSMOlltSH nepeXO;lt no -; 11 H8C'f80HJII>H8H tiBCTHI.\8 + 
npo;~tyKTbl p8Cll8;1!8 11

: HeCT80H2Il>H8H qSCTIIll.\8 11 MOMeHT t IIOZST 

DPHCYTC~BOB8,'fl> 1 ;lt8llt6 6CJIH 11H8'11Sne, npH f.: 0 1 ee He OllJIO. llll 
'· 

uaaUBaeM. 11Teope_THtieciun4 iJx>HoM" Ta~oe "6ecnpHliHHHoe" ·noaBneHHe 

H6CT86HJil>HllX 'IIBCTHI.\ 11 T80p6THti6CKOil Oill«qSHHH .pacna;lla. 
' ' . ~' - - . . 

B ;ltHCCepTai.\HH npe;~tnaraeTCH cne;~tyll~ee onpe;~teneHHe aaxoHa 

'PSCDS,zta, 'f • 8 ~ tiHCna H6CT80H:nl>HUX tiBCTH~ 11 M~~SHT t • ~CJIH 11H8-

'118JI81 DpH t: 0 1 HMSJIOCI> H8CT86HJIDH06 COC.:TOHHH8 . . ?./ft> . : 

#.(j): (e-t"Hf . }) e _,·H~ r \- I -,·Itt " _,'Ht )• -
?f., ) '¥~ , \ e :n.()) ..v e . .a., = 

,., 
l .. ) ' 

= (~rNIJ! -?f., - (r>.,, N{#J Oo)· 
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A A 

3;!!ec:& N - onepaTop trHcna uecra6uni>uux 'IIBCTHI.\ (TaK tiTO AI~==O) 

N[t) = tJf~·H t) Net.p{-ou) -. cooT11eTCTBYil~Hll retiseu6epro11-

cKHlt onepa'fop. N {!) eon cpe;ltHee ·qH_cno uecTa6Hn:I>Hux _qacTHI.\ 11 

ll01i8HT t 1 HS KOTOporo Bll'IIT8H 11Te.opeTHti8CKHlt ~OH11 - cpe;~tH88 

tiHCllO HeCTSClHJII>HUX tiSCTHI.\ 1 KOTOpOe HM6JIOCI> Obi B CHTY81.\HH 1 KOr;~ta 

11H8'118ll8 He 6biJIO HH HeCT80HJil>HOti '118CTHI.\ll 1 HH DpO;ltyKT011 ee pacna-

;1!8. Bll'IIHc:neHHe AI~) CBO;ltHTCH K 11NqHcneHHJO reltaeu6eproncKoro 
.. + 

onepaTopa N'(i) = fd3f A1 WArlt). H 11SRTHJO cpe,nuero oT 

Hero 11 COCTOimHHX f., H Sl, • 

5. B r:naBe ill ;ltHCC8pT81.\HH c'noKO~l>ll HSJIOllteHHOrO HOBOrO onpe

;lteJieHHH 38KOH8 pacna;~ta HCCl18;ltY6TCH BOnpoc 0 DOB8;lt6HHH SSKOHB 

pacna;lla npH 6on:&mHx 11paueuax. 

HSBSCTHO (11 OCHOBHOll ,6nar0;1!8pli JI.A.XanqJHHY /12/) 1 'liTO fJ(t) 

HMen H8SKCllOHeHI.\H81Il>HYil (o6p8THO-CT8D8HHYil) BCHMllTOTHKy npH 

t-t o0 · • B ;ltHCC8pT81.\HH 11lltiHCJI6H8 8CHMllTOTHK8 HOBOrO onpe,ne:ne

HHH N [t} saRona pacna;lla- ;~t:na lio;~teu oci.\Hnmipymll{ero aJieKTpoua, . 

1138HIIO;lt8ltCT11Yillll8rO C SJISKTpOMBrHHTHblll DOJISJi. 0KBS8Jl0Cl> 1 ' tiTO /V{j) 

npil t .... fill' y6UB88T He 11.8;ltJ18HHee SKCllOHSHfll. 8TO OSHaqaeT I liTO 

H11Jl6HH8 HSSKCllOHSHI.\HBJII>HOI SCHMnTOTHKH He SCTI> H8HSOelltH08 CJI8;1!

CT11H6 OODU'IX npHHlU!ll011 K118HTOBOlt 11.8X8HHKH (KBK llOJIBr_a:n JI .XBJlqJMH) • 

B rn •. ill HCC2I8;ltOB8H'H8 TOJibKO peens~ 3B;I!BHHOro HaqaJII>HOrO 

COCTOHHHH (3B;ltB'IIB KomH), HO H pacna~ COC!OHHHH 1
11 npHrOTOBJI6HHOr011 

nyTeM11oa~elcTBHR ,BKJIJOtiaeMoro BHemHero noTeHnHaxa Ha aJieKTPOHI 

HBXO;I!HD!HICH B OCH011HOM COCTOHHHH~ IlOK838H0 1 tiTO H.11 STOll. CJiyqae 

Cpe~Hee tiHCJIO ( 11 rOJillX11 ) HSCTBOHJll>HllX qacTHI.\ (nonp8BJ18HH08 C 

yqeTOii 11~0Ha") yOUB88T npil t~~ He ll~;ltJlSHHee SKCDOHSHTll. 

Hccne~o11aua cnaa:& HOBoro H cTaporo onpe;~teneHHlt sakoua pac-
. . 

llB;I!B. IlOK8SBH0 1 .ti!O SCJIH H8CT86HJll>HBH 'IIBCTHI.\8 OllHCll1188TCf{ 11 paM-

KBX •o;I!S!OK11 KOpnyCKYllliPHOI HHTepnpeTa~HH 1 TO HOBOS onpe;~t6JI8HH8 
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SBKOHB pacna~a )V(t) CBO)!H~Cfl K C~apoKy {f (t)JZ (H ~OI')!B 

DOBBnHe~Cfl H68XCDOijeH~8RiH8fl BCHKn~OTHKB). 

B cnyqae ocuxnnxpy~~ero anexTpoua, BaaxKo~elcrBy~~ero c 

~o~oHBKH, B rnaBe I ~xccepTauxx noxaa~aerca, qTo cy~ecrByer 

~HOI'O liBPHBH~O~ "o~efYXn onepSTOpOll po~eHHH-YHHqroKeBHH KBBH~B 

Boa6y~euxa (~oaoua) ocuxnxapy~~ero axexrpoua (~ouou MDZBO pac

cMa~pBBe~L KBK H8CT86HXDHY~ ~CTHUY 3!01 MO~BJIH). Bo liCSX BBpH

BH~BX •o~e~ul" ~HOB HBJIOKBJILHO li38HKO~eiCTliY8T C ~OTOHBKI, npK

qeM CTSDBHL HBJIOXBJILROCTK SBBHCHT OT BSpKBHTB. YCTBHOBJIBBO, qTo 

qey KIH»He creneHi uenoxanLHocrx, reM noaze axcno•e·~~an••wl; 

aaxox pacn~a nepexoAxr B ueaxcnoBex~•a.••oe ac.xOror•qecxoe 

nose.-exxe. 

B I'JI. m npe~JIBI'BBTCH eCTBCTBBBHOB ~HSI'lBCKOB HC!'OllKOBIUI 

HBJIBHH!t RB8XCnOHBH~HBJILHOI BCKKnTO!'IKX, XCUOJliSy~ee WBX!' H8HO

K8JILHOC!'H pacna)!uoro BBBHKo~elcTBHH B Teopxx, ~na xoropol I~JJZ 

OK83WB88!'CH npBliHJliHHM SBKOHOK p8CDB)!Bo 

6. fHBBB IJ DOCBH~BRB ReCTB~OH8pHYM 38)!8'18., KO!'OpW8 MOXBO 

HB3BBTL 38)!8tiBMH 0 CKOPOCTH CHI'RBJIBo 

Ot~Bllll)!HO, qTO OHH HMe~~ Henocpe)!CTBBHHOB OTHOKBHBB K npH

qHBHOCTH TBOpKH. fipBH~n •cxopoCTL CHI'H8H8 BB MOKB!' Dp8BOCXO~r• 

C n IIOZB!' 06C~8UCH KBX O)!HB R3 IJjOpQUpoBOK peUUUO!'CXOI 

DPH'IHHHOOr.X). HMBHHO DOBTOMY OB HH~BHOKBHO 06CJKA88!'CI ceJ•tc 

ll npoo~tllB !'BXKOBOB. jcropx•eox• DIPBIII BCCHBAOliiBaB BOKpOC8 0 

npxqauuocrx B Kli~HroBol anexrpoABHBMHKe 6au npoBe)!aHY C.KHKJqx 

.• a.~epMH /I4, IS/ ll 1930-I932 r.r. HMBRHO ll pBMKBX 38)!8U 0 

cxopocrx nepe~a'IR cxruana. 

j:x) 06C;yli)!BHH8 p83HYX ~OpKynHpOBOK npHH~Kna npH'IHHBOCTH II CCHnKH 
,, ' ' . ~ ~ 

H8 JIHTeparypy CO,!leplltBTCH,HBnpHIIBp,B CTBT»e JIB I BHKS /!3/. 
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B ,!lxccepraUHH ,!ISH o6aop paaHHX no~xo,!loB K arol aa~aqe, no~ 

HBKBHXXCH H8'1HH8H C 1930. . 
llpe,!l~OZBHB DOCTSHOBKB 38,!l8'1H 0 CKOpOC!K CHI'HBJI8 1 yU~HBB~ 

~SH OC066HHOCTH KBBHTOBOlt 1'80pHH. lUi HX nOHCHHII !18 npOC1'Bi!meu 

npHYepe • liKe eTCH HCTOllHHK CHI'HBJIS 0 o HK CJIYKH!' BHBiliBidl 1'0K 

~ , ROK8nH30li8HHHH ll HBKOTOpOM o6~e11e ~ • OH xcnycxae'l' 

KB8HTOli8BH08 aneK~pOUSI'BHi'BOe no~e • ,llo IIOIIBH!B t= 0 OH p8BHRJI

CR HY~~. a ll uo11eaT i = 0 liKJIJlqaer~H. ,lleTenopow 2 cnyur 

npx6op, pacnonozeuRHI 11 )!pyrol o6nacrx ~ x perxcTpxpy~l 
HeKOTOpyD ~HSHqecKyD BSJIHqHHy. HanpXIIep, OH IIOXe1' HSIIepHTL IHTB

rpan OT uanpazeuuocTx a~eKTpxqecxoro noJIH E (c nowo~»~ xnaccx

ucxoro npo6aoro aapa.l(a). PaccTOHHHe R Kez,!ly o6nac'fHMll ~ 1 

v~ ,l(OJIZHO 6NTL IIHOrO 60~ime HX p83K8pOll. 

B O!XHqHe 01' KR8CCHqSCKOI'O Cnyqaa,KH Be KOZBII C'IH'fB~L, qTo

,!10 KOMBHTa i= 0 no~e E liHYTPH ~ 6Hno paBuo Hyu. Coc'fo

HRxe C onpe)!BRBHRHM (HanpBKep~yJIBBHM) 3BSqeHHBM t: RB Hli:1IH-

81'CH C!'8~0H8pHHY 1 !IOCKOJILXY ~ He KOKIIYTHpyeT ,!l8Z6 C I'BIIHJii

TOHIBHOK Cli060,!lHOI'O 3:1IBK1'p0118I'HHTHOI'O nona. B 06~6M cnyqae COC

!'ORHil6 cp CHCTBIIH ll llOKBHT t= 0 X8p8K'l'epHaye1'CH HBKOTOpWil 

pacnpe~e~euxeM no E. 
Ha•y !IOCTSHOBKY 38,l(B'IH KOZHO OOICBTL C.Jle)!y~~K o6p830Mo BH

qHCJil!STCH pacnpe,!leJIBHHB no ~ , B llOilBH~ t ( C nOMOli!L~ BHUCJie

HKH cpe)!Hero O! E , cpe,!lHero ~r E ~ 1 npo'!lHx KOKeHTOB) B. CH

TY&URH, KOI')!B TOK BK~~qancH B MOil6H! t= 0 • 8TO pacnpe,!l8JIBHII6 

cne)!yer cpaBHHr» c pacnpe,!leneHHBK no E. B KOKBHT t B CH'l'ya

~IIH, KOr,!la !'OK ae BK9qanca (aro "~ouonoe_" pacnpe~e~eHHe). Ey,!leM 

CqKT8Ti 1 qro CHI'HBJI npHme~ ll ~ (3JIBKTpKqeCKOe none OT BHBWHB~ 

I'O 1'0K8 ,!lOWJIO ~0 ~ ) B TOT IIOKeHT llpeliBHH, KOI'~B nepBOe pac

npe~eJieHHB aaqa~o orJIKqaTLCH or BTOporo. EcJIH KOIIeH! npiXO,l(a 

II 



ueHI>me Rfc · , TO 6y~e11 roBopHTI>, qTo perHcTpupyeuaa B ~ 
Ha6nD~ae~taa Be~eT cec>a uenpHqRHHo. TaxRu oc>paaou B cnyqae perR

CTPBURR aneKTpHqeCKOrO nonwHB~O B!lqHCJU!Tl> B&pallteHiiH BH)tB 

(Ult,o)~, ch{x) U(io)t/)- ( e-:Uil{o)~ sn {x)e -itH(o¥ ), h=~2 ... , 

r~e U(t,o) ·u e~p·{-itlflo)) cyTI> onepaTop& aBonDJ.tHH. co-

OTBeTCTBeHHO B cnyqaax, KOr~a TOK BKnDqanCH R KOr~a OH He BKnD

liBnca(H nollH&"' rauRnl>TOHHBH H Bee Bpeua paBHHnca H {t=o)), 
KaK B~HO, 38~Bll8 CBO~HTCH K B!lliHCneHHD cpe~HHX OT re"'aeH6eproB-

CKHX onepaTopoB fj. {X, f}=U f[~tJ) E(x) U{t4) ~ H 

E(~, t)= tXf (t•t llM) S(XJ Up{-d J((o)). 

B ~HCC6pT8UHH UOKB38HO, liTO B KBBHTOBO"' aneKTpO~HHBIIHK6 BCe 

HBClnD~SeJWe, B!lp8llt8DillHeCH nOK811l>HO qepea UOnH ( ~ fi - BeKTOp 

llO"'HTUHra, TOKJ~ {x) ) Be~yT ce6H npHliHHHO B CK!lCne H3nOllt6HHOrO 

KPHT6pHH.npHliHHHOCTH. 9TO ~OK838HO BO BC6X nop~KSX TeOpHH B03-

KYill6HH"' H ~nH ropaa~o c>onee cnozH&X OnHTOB no nepe~aqe cHruana, 

HeE6nH OTIHCBHH!l"' BUme. 

O~HBKo·npHClOp&, nOK8JU!30BBHH!l6 B KOH6liHOR OClnBCTH ~ 
1 

KO

ryT H3M6pHT!> H T8KHe HSClnD~BeK!le,, KOTOp&e He B!lpBlltBOTCH nOKBn!>HO 

llepea nonH. HanpHuep, onepaTop liRCna 3116KTPOHOB B KOHeliHOII 06~e

LI6 (HnH TI03HTpOHOB HnH TI01IHOro liHC1IB \IJBPKIIOHOB) B!lp8Jt86TCH H6 

llepea 9' H ~ 1 B He llepea HX nonOlltHT611l>HO- H OTPHUBTe1l!>HO

li8CTOTH!l6 li8CTH. A TBKOR onepaTOp COOTBeTCTByeT liRCny Tp6KOB, 

HBClnD~BeU!lX B 06~e11e K8M6pH BH1ll>COHB. 

MOlltHO TIOK838Tl>, liTO B T60PRR THna iji iff (r~e Y'-
c,xanHpHoe none), liHcno \IJBP!.IHOHOB B oc5Mue ~ :ee~eT ceCiH npaK

~·~liSCKH (T. e. MBKpO-)npHqHHHO: OT1!Hl1He 3TOrO liHCiiB OT "!J]OHOBoro" 

Be~eT ce6H K8K exr (-I R-tl tnejfl) • 9TO 3H8liHT, liTO CHrHan 
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L, 

npHXO~HT B ~ p8HI>me !.IOMeHT8 Rfc t HO C Oli6Hl> M8nhl!.l onepeJKe

HHeM nop~K8 !Jftnc ' lfe (KOWITOHOBCKSH ~nHHB BO~U \IJ6p!.!HOH8, 

~e1leHH8H H8 CKOpOCTl> CBSTB). 

11 )\HCC6pTallJIH TipHB6,1\6H!l C000pal!C6HHll, yKa3UBaDI!IH6 Ha B03MOlK-
- .. . -~ ' 

HOCT!> HapymeHJ!ll npHHUJITia npHliHHHOCTH B TaKOll CTI6UH\IJHli6CKOll 

TeopnH, KaK KBaHTOBall aneKTpO,I\HHauHKa. A HMeHHo, liHCno aneKTpOHOB 

B 00~6!.16 V~ HaliHHaeT JI3M6HllT!>Cll paaee MOMSHTa ~fC 
OHO aaBHCHT oT R., R -1:: KaK r /1/ . !laxpoHenpRliHHHo Be)leT ceOlt 

He t01lbKO TI1IOTHOCTh 'lHC1la 3JI6KTpOH.OB, T • e. KBa,l{paT MO,I\Y1lll COOT

B6TCTBYDill6ll B01IHOBOll \IJYHKUHH, HO Jl \IJaaa 3TOR \IJYHKUHH. 

Kaxo:eu HCTOKH aTHX TPY~Hoc<reit? 

B KBBHTOBOit 31!eKTpO~HHBMHKe H80nD~BeMUM ~01IlltH!l COOTBeTCT

BOB8T!> K8nH6pOBOliHO-HHB8pH8HTHUe B611HliHHbl. BupallteHRe 

fd 3)( rjtf:J·,.[x) tf(-1 {x} ~11!1 onepaTOpa liRC1!8 31!eKTpOHOB, KOTOpoe 

ecTeCTBeHHO p8CC!.I8TpHB8Tl> B 1IOpeHTUOBCKOH K81!HClpOBKe, He HB1!HeT

CH KB1IHClpOBOliHO-HHB8pH8HTHUM (SSIIeTHM, liTO OHO Be~eT CSClH MBKpO

TipHliHHHO). 

Ka11H6po:eoliHO llte HHJJapHaHTHhle BhlpallteHHH ~na nnoTHOCTH ~ (~ t} 

TBKOrO onepaTopa (HSTipHMep TO, KOTOpOe HM66TCH B Ky1IOHOBCKOit 

KBJU!ClpOBK6) He y~oBneTBOpHDT yc1IOBHD ~aliCe MBKp01lOKBnl>HOll KOMMyTa

.THBHOCTRo A HMeHHO, HX OAHOBpeMeHHBH KOMMYT8UHH C HSTipa~eHHOCTl>ID 

aneKTpHliSCKOro nona He HBnaeTCH M8KpOnOK8nl>HO~. HanpHMep, B Ky~o-

H.OBCKOit KanHc>;o:exe- tNec(i,oi, EfJ~oJ] yc>IJaaeT c 

pocTow I i-j I KBK oc>paTHaa CTeneHI> I; -j i x). 

x) llnoTHOCTD liHCna aneKTpoHoB N/ { 1-1 t)-= lft-' tl)(, t) 1/l{-J [,.,f) 
B 1!0peHTUOBCKO« K81!HClpOBK6 TOXe He KOMMYTHpyeT nOK811l>HO C \IJep

MHOHH!lll TI01leM ff ( ee O]UiOBpeMeHHHit KOMUYTBTOp C €. paBeH 
HynD). Ho STY HenOK81Il>HOCT!> MOEHO H8SB8TD MHKPOCKOTIHliSCimit: 

[NeL(5o! 1 l{'tj,of.l Be~eT cec>a KBK exf[-li}Jmt!fA) 
npH tx -~ 1 >> 1i/,.c • 
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l11l6HHO ;!!Jill 

r Jl N.'£•) J,r !A-_JA It 
II:J -

qncna aneKTPOHOB, onncHBSCiloro onepaTopoll 

6HJI nonyqeH TOT HCflpHqHHHU~ peaynbT8T 1 0 KOTO-

pOll peqb mna BUme. Bpli;!! nK OH cy~CCTBCHHO H31l6HHTCli 1 6CJIH flOJIO-

XCHHC 3JI6KTpOHS OnHCHBSTL ;n;pyrHUH KOOp;!!HH8T81lH ~ Bll6CTO TOI 

KOOp;!!HHSTU X , KOTOp8li 6CTCCTB6HHO B03HHK86T B TeOpHH flOJili. 

BC;D;b peqD l~CT 06 H31o16peHHH qncna BJICKTPOHOB B M8KpOCKOUHqecKH 

OOJILmOil OO~CilC v.5 . TOT ~8KT 1 qTo B cy~eCTBYD~HX ~OpKynHpOBKSX 

KBSHTOBOH BJICKTPO;D;HHSMHKH HCT onepaTopa qHcna 8JICKTpOHOB 1 06na

;!!8D~ero ll8KponpnqHHHUK flOB6;n;CHH61l 1 ;!!OJIXCH p8CCKSTpHB8TbCli KSK 

e~e ua npeo;n;oneHHSli TPYAHOCTL Teopun. 

Auanornqnue uenpnqHHHUe peaynLTSTU 6uJIH nonyqeuu H B pauxax 

Toqno pemaewx llO;D;enelt KBSHTOBOlt 3Jl6KTpO;!!HHSIUIKH (Hep6JIHTHBHCT

CKHH 3JI6KTPOH, AHflOJibHO B38Hil0;!!6ltCTBYD~I C KB8HTOB8HHUM 8JICK

TPOH8rHHTHUU flOJICM) 063 HCUOJibSOBSHHli T60pHH B03My~6HHI. Kpoue. 

nuemuero TOKa,B ;n;nccepTa~Hn paccuoTpeHu ;n;pyrHe HCTOqfiHKH cHrua

na (aneKTpOH 1 BOS0ylK,ll861lblH BHCCIHHil flOJICK). 

7. B ;n;HccepTannu HMSDTCli npnno~eHHH. B o;n;uou na~Hxx o6cy~

;n;eH K6TO;zJ;HqecKHtt BOnpoc, cy~6CTB6HHUlt ;!!Jill KBSHTOBOlt TCOpHH He

CTSUHOHSpHUX aa;n;aq: noqeyY Bp61lli HrpaeT pOJIL nap81l6Tp8 1 TSK qTQ 

KO~HO rOBOpHTL 0 TOll, qTo B ~KCHpOBSHHUlt MOU6HT BPCHCHR 38].18HO 

onpe;n;eneHHOe COCTOHHH6 1 X8p8KT6pH3YD~86CH 1 B qaCTBOCTB 1 B6KOTO

puu pacnpe;n;eneuneu no aueprnn c Kouequol ;n;xcnepcnel. OcTan&uue 

npHJIOX6HHli liBJiliDTCH ;D;OnOJIHOHHlillH MST6H8THqecKOrO H BuqaCJIHT6Jib

HOro X8p8KTepa K Ol;!l6JILHUU naparpa~au ;D;HCCCpTSUHH. 

8. Pa60TU, BOmC,llmHC B ;!!HCC6pT8UHD 1 ;n;OKJI8;!!UBSJIHCb HS CCCCK

HX oT;n;eneuna a;n;epuolt wnanKH AH CCCP H ua BcecoDauux n ue~yua

po;n;Hux KOH~epeHUHliX. 0CHOBHUC peayJibT8Tbl ony6JIHKOB8HU B pa60T8X 
!-

/16-25/ • Kpoye TOro, B ;!!HCCCpT~HH HCflOJibSOBaHH pea~JILTaTU 

nyonnK~nH /26-32/. 
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