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!f)lC,HM.1 bCCJl t)( 0 Bl' l:!Llfi 
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Cpe.o.H paooT aaTopa sa nepno.o. c·l950 no 1960 HMeeTCH rpynna paOOT, 

TeCHO CBH3aHHbIX Me)KJJ.Y coooll H nocainueHHblX OJJ.HOJ! npooneMe: qlOTOpO)KJJ.eHmO 

,r' -Mesoaoa a oKononoporoaoJ! oonacTH. 3Ta rpynna paooT- H cocTannsi'eT npe.o.cTan-

neHHylO JJ.HCCepTaUHlO. vlHTepec aBTopa K 'aTOJ! npooneMe OblIT ooycnoaneH He 

T, -Me30HOB HBITHeTCH 0.D.HOJ! H3 Ba)KHblX H Tpy.o.· 

HblX npooneM qlH3HKH aneMeHTapHblX qacTHU, HO TaK)Ke H TeM, 'ITO eMy .o.onenocb -; r : . 
paooTaTb a TecHoM KOHTaKTe c rpynnoll aKcnepHMeHTaTopon <l> MAH, HsyqaawHx. 

B3aHMOJJ.eJ!CTBH8 qlOTOHOB C HYKITOHaMH B oonaCTH aHeprHJ! cpoTciHOB .o.o 250 Mas, 

TeopHH CHITbHbIX B3aHMOJJ.ellCTBHJ! c.o.enana sa 8TH I'OJJ.bl OTHOCHTeITbHO CKpOMHble 

ycnexH, TOITbKO B nocne.o.Hee npeM>l no>tBHITHCb HeKOTOpble Ha)J.e)KJJ.bl Ha B03MO:>i<HOCTb 

llOCTpOeHH>l TeOpHH CHITbHblX B3aHMOJJ.ellcTBHJ! B oonaCTH MaITblX aHeprHJ!, 0.o.HaKo 

.o.o peanHsaunH aTHX HaJJ.e)KJJ. no_Ka eme .o.aneKo, 
1
B sHa'lHTeITbHOJ! CTeneHH aTo oo-

ycnoaneHo TeM, 'ITO aKcnepHMCHTanbHble .o.aHHbl8 0 CHITbHb!X B3aHMOJJ.8llCTBH>lX 
l 

sneMeHTapHblX 'l8CTHU npo.o.onmalOT OCTaBaTbC>l H8JJ.OCTaTO'lHhlMH. 

BaHriy npe.o.aapHTCITbHOI'O xapaKTepa KaK TeopHH, TaK H aKcnepHM8HTa, peanb-

Hble UCITH, KOTOpb18 MOI' llOCT8BHTb nepe.o. C".O~Jl T_eopeTHK, paOOT8lOIUHJ! B oonaCTH 

qlH3HKH CHITbHbIX B3aHMOJJ.ellCTBHJ! [!pe.o.cTaanmiHCb HaM cne.o.ylOIUHMH: 

a) nony'leHHe yKasaHHJ! Ha OCHOBe HecoaepweHHblX M8TOJJ.OB KBaHTOBOJ! TeopHH 

nong 00 ocooeHHOCT>lX TOI'O HITH HHOI'O npouecca. TaKHe yKasaHH>l, KOHC'IHO, He HM8lOT 

CHilb[ TeopHH_:acpcpeKTa, HO OHH oona.o.aIOT OOITbWOJ! aapHCTH'leCKOJ!: ueHHOCTblO, OpH

E!HTHpy>l 8KCnepHM8HT. KaK OKasanocb anocne.o.cTBHII npaKTII'l8CKII iice OCHOBHble oco

oeHHOCTII qlOT0pO)K)J.8HH>l ff -M830HOB B OKOITOnOpOI'OBOJ! oonaCTH, OOCY:>KJJ.8BWH8C>l 

B 1950-1951 r,r. Ob!ITH no.o.Taep:>i<.08Hbl 3KcnepHMeHT8IlbHO, a saTeM nonyqHnH OOOCHO

naHHe B MeTo.o.e JJ.IICIIepcHOljHblX COOTHOWCHIIJ!. 

5) nocTpOeHite TeOplIH OT.o.enbHblX scpcpeKTOB Ha OCHOBe CyIUeCTBYIOIUHX MeTo

JJ.OB TeopeTH'l8CKOJ! qlll3HKH H HCOOITbWOI'O 'lHCJia I'Hll0T83, i:ierKO nponep>teMblX SKcne

pHMeHTanbHO (HMelOTC>l B BHJJ.Y npHMeHCHHe OOIUeJ! TeopHH s -MaTpHUbI, npHMeHe

HHC HMUYITbCHOI'O upH0_11H)K8HH>l - JJ.IT>l paspaoOTKH TeOpHH qlOTOp0:>i<JJ.8HH>l Ha CB>t3aH

HbIX HYKJIOHSX H T.n.). 

B) AHaITH3 COBOKYllHOCTH aKcnepHM\lHTanbljblX .o.aHHblX C uen_b!O 380CTpHTb BHH

MaHH9 .aKcnepHMeHTaTOpOB Ha HaHoonee aKTyanbHblX JJ.ITH T80pHH non>! acpcpeKTax. 



r 
3T11M uem1M 11, 6brn11 nocamueHbI pa6oTbI 1 cocTaamnoru11e n11ccepTa1111ro: nep11-

on 10 neT cyrueCTBeHHO npeBb!IUSeT 'cpenHee BpeMSI )Kl!3HII' HSY'!Hb!X pa6oT B TSKOi! 

6blCTpO p83BIIB8IOIUei!cSI 06nacT11, KSK 'Pll311K8 sneMeHTapHblX 'ISCTIIU. B 9TOi! CBSl31! 

Mbl BKillO'll!Illl B n11ccepT81ll!IO TOilhKO pa60TbI, 6onbIU8SI '18CTb conep)K8Hl!SI KOTOpblX 

coxpaH11na CBOe 3H8'1eH11e B HSCTOSIIUee BpeMSI. 

OTo6paHHble pa6oTbl 06cy)Knan11cb HS Me)KnyHaponHblX KOH!pepeHUIISIX no !pll31!

Ke BbICOKHX sHepr11i! a 1956 r. ()KeHeaa), a 1957 r, (TTanyS1-BeHe1111S1) 1 a 1958 r, 

()KeHeaa), a 1959 r, (K11ea), a 1960 r, (Po'!eCTep), Ha BCeCOI03HblX KOH!pepeHUHSIX 

1955 r. (MocKaa), 1959 r. {Jly6Ha) 11 pgne ceM11Hapoa no qi11a11Ke sneMeHTapHbIX 

'ISCTIIU KSK a CCCP, TaK II a AHrn11·11, CillA, YITan1111, 3T11 pa6oTbI TecHo CBSl38HbI 

C 9KCnep11MeHT8MII, npoaonl!BIUIIMIICSI II aenyIUIIMIICSI. B ¢Y!AH'e II 38 ee py6e)KOM, 

Bonbuil!HCTBO nony'!eHHblX peaynbTSTOB Bbl3Bano HOB!,Ie nocTSHOBKII 9Kcnep11MeH

TOB B o6naCTII 1r -Me30HHOi! !pl!311KII, 

1, Ka'!eCTBeHHble oco6eHHOCTI! qJOTOpO)KneHl!SI !ff -Me30HOB 

Ha HyKnoHax a6n11a11 nopora 

OKononoporoayro o6nacTb Mb! onpenenS1eM KaK o6nacTb sHepr11i! qioTOHOB K 
nng KOTopoi! 11MnynbC Meaopa ynoaneTaopS1eT ycnoa11ro-9 

i.<1 ( I) 

(c11cTeMa ueHTpa l!Hep111111). 3To COOTBeTCTByeT o6naCTII 9Hepr11i! qJOTOHOB B na6opa-

TOpHOi! Cl!CTeMe Koopnl!H8T OT nopora no 230 Msa, 

Ycnoa11e (1) c11nhHO ynporuaeT npo6neMy: 

a) B 9TOi! o6naCTII aMnn11Tynbi C xoporuei! T0'IH0CTblO (nSITl!npoueHTHSSI 

OIUl!6Ka B ce'!eHl!II) MO)KH0 C'll!T8Tb nei!CTBl!Ten.hHblMII, 1160 113 ycn0BIISI YHIITSpHo-. 

CTI! /1 -MaTpllllbl cnenyeT 1!3BeCTH0e Bblp8)KeH11e napu11anbHblX aMnn11Tyn qJOTOpo

)KneHl!SI '!epea !p83bl pacceSIHIISI MeaoH-HyKnOH o(,. 
Ill eio(., 

iv,.. -

x) Mb! acrony 11cnonb3yeM en11H1111b1 -Ji= C = ('{ ::./, rne f 

(2) 

-Macca Meaoaa. , 

¢a3bl pacceSIHHSI B o6nacTH ( 1) CHilbHO y6b1B8IOT C yMeHbWermeM 1 ; 
pe30H8HCH8SI cpa3a He npe8l>IW81i!T 0,23, 

na)Ke 

6) B o6nacTH ( 1 ) M0)KH0 3qicpeKTIIBHO nonb30B8TbCSI p83IlO)KeHl!eM SMnnHTY n 

/28/ no cTeneHSIM 1 (cM. ), 'lTO ynpomaeT. 8H8n113 9KCnep11MeHTanhHblX naHHblX, 

al Dp11 paCCMOTpeUHII qioTopollCneHHSI ,Ha nei!Tep1m M0)KHO nonb30B8TbCSI 11M-

nynbCHblM 
np116nH)KeH11eM - 3!p!pli!KT MH0roKp8TH0ro pacceSIHIISI Man, 

via o6o3H8'18Hl!i!, KOTOpbre BCTpe'!SIOTCSI B 9TOM ,ll0Knane OTMeTHM 0 - yron 

Me)Kny 11MnynbCaM11 MeaoHa 11 'POTOHa B c11cTeMe 11,11,; M ; 6,8 - Macca HyKnoHa; 

4J'=Vf +il.1 
- ::rnepr11S1 MeaoHa, 

B nepBblX pa6oTax no Teop,m qJOTOp0)Knemrn no'ITII l!CKillO'll!TenbHO 11cnonb30B8-

nacb Teopl!SI B03My!UeHl!i! B np11MeHeHl!II KSK K 9neKTpoMarHl!THOMY, T8K II K Me30H

HYKJIOHHOMY B381!M0nei!CTBIIIO, OcHOB8Hl!i! nm1 TaKoro nonxona He 6bIJIO Hl!K8KIIX, npl!" 

aon11n11cb Jil!lllb KB'leCTBeHHbre apryMeHTbl B nonb3y Toro, '!TO xapaKTepHbre '!epTbl 

npouecca qJOTOp0)KneHl!SI B cyruecTBeHHOi! CTeneHII onpenenSIIOTCSI aneKTpOMarHIITHbl~II 

B38llMOnei!cTBl!SIMII• II no9T0MY noJI)KHbl COX!)8Hl!TbCSI B 6yny1Uei! Teop1111, 

C TO'IKII apeHIISI Teop1111 n11cnepC!!0HHblX COOTHOIUeH11i!, B H8CTO>l1Uee apeMll, 

anonHe noHS1TeH ycnex aToro nonxona: 

HeonHoponHhli! '!JieH B n11cnepc110HHhlX C0OTH0llleHl!SIX, coananaroru11i! C 6opHOB

CKH¥ np116n11)KeH1!8M Te0pllll B03MYIU8Hl!i! (np11 y'!eTe 8H0M8IlbHblX MBrHIITHhlX MoMeH

TOB HYKJIOHOB) 11rpaeT OCH0BHYIO ponb B aMnn11Ty ne qJOTOpO)KneHIISI B o6naCTII ( 1). 

O6aop nepBblX pa6oT no qJOTOpo)KneHl!IO r, - Me30H0B 
3 

BKJIIO'ISIOIUl!i! 

• l 2 H8lllll p8HHl!8 pa60Tbl • 6bIJI HSnHCSH B 1950-1951 r., HO B HeM conep)Kl!TCSI 

on11caH11e npaKTl!'leCKll acex 0CH0BHhlX KS'!eCTBeHHhlX oco6eHH0CTei! qJOTOpo)KneHHSI 

nceanocKanllpHbIX MeaoH0B, 

Bee nocneny101Ull8 TeopeTH'leCKlle nonbITKll ennoTh no HSCTOl!Ulero apeMeHI! 

He nan11 6onee T0'!Horo on11C8HBll 3!p!p8KT8 qJOTOpO)KneHl!ll nm1 o6naCTII ( l) no 

cpaBHeHl!IO C nepBblM npH6Jil!)KeHl!ElM TeopHII B03My1UeH11i!, 

OCHOBl!ble oco6eHH0CTII npoueCC0B qJOTOpO)KneH11ll: 

(o) 7[+ n-:-- h+ 'no 't+P-·f+7i
0 

7r+p~n-1-1T+ (+) ~-+ 11 -- p +Jr -

( ho) 

(-) 
. ' 
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nony'leHHb1e Ha ocHoBe nepBoro 6opHOBCKoro npu6nu:»<emrn CBO.ll!ITC!I K cne.lly10rueMy: 

c,- /, 1 \.2 
CeqeHH!I npoueccoB (-) H ( +) OTHOC!ITC!I KaK is-+ ~ ti+ M) • Benu-

'IHHa aToro OTHOWeHH!I CB!l3aHa C TeM, 'ITO B cnyqae npouecca (-) TOK aap11:»<eHHbIX 

qaCTHU 6onbwe, 
- e5:- 'leM B cnyqae upouecca (+) Ha BenH'IHHY TOKa npoToHa-OT.lla'IH. 0-r-

HOWeHHe ~+ npH 3a)laHHOil aHepnrn cpOTOHa HeCKOnbKO B03pacTaeT K 6onb-

WHM yrnaM B , ua-aa B03pacTaHH!I HMnynbCa OT.lla'IH npoToHa. BenH'IHHbI "ce'leHul! 

( 0) H ( no ) UpH 'I- 0 _MHOro MeHbWe ceqeHHi! npoueccoB (+) H ) (-) 

(B M 2. ~ 50 paa). 0.llHaKo aa c'leT oco6ol! ponu aeoManbHhtx MarHHTHbIX MOMeH

TOB HyKnOHOB X) B npoueccax { 0) H {h O) , Ce'leHHe 8THX . npoueccoB pe3KO Boa

pacTalOT C POCTOM aHeprHH cpoTOHa H UpH f--i , ceqeHH!I npoueccoB /9) H {no) 
)lena10TC!I 0.llHoro ·nop!l.llKa BenH'IHHbI C ce'leHHSIMH npoueCCOB ( +) H (-), KOTOpb1e 

cna6o aaBHC>IT OT aHepruu {(S'±oC t/) . YrnOBbie pacnpe.llenemrn npoueccoB 

(+) H (-) npH6nH3HTenbHO H3 OTpOnHbl 1 OTKnoHeHH!I OT H30Tp0UHH CBSl3aHbI C aana-

3.llb!BaHHeM BO B3aHMO.lleilcTBHH cpoToH-MeaoH, KOr)la CKOPOCTb MeaoHa npu6nH:»<aeT

CSI K CKOpOCTH CBeTa, B Bb!pa:»<eHHH .llnSI ce'leHHSI HM88TCSI cnaraeMoe, xapaKT8pHoe 

(/1 Jw. 10 .llnSI SIBneHHi! THna 
T, -cpoToacpcpeKTa: 

OTKnOHeHHe OT H30Tpomrn, 1(_'4(1-: ~ e}f 0Tpa:»<a10mee aTo 

YrnOBbie pacnpe)leneHHSI Hei!TpanbHbIX M830HOB npe.llCTaBn>110T co6ol! cnHWKOM 

TOHKHi!; acpcpeKT (cyrueCTBeHHbI 'lneHbl nopSl.llKa ¾1 ) H Ha)le:»<HblX TeopeTH'l8CKHX 

npe.O.CK838HHA OTHOCMTBJibH() .-HIX HeT H no H8CTOSIIUee Bp0MSI. 

vlaMepeHHe C8'l8HHil cpoTopO:»<)leHHSI .llano uepBylO oueHKy KOHCTaHTbl B3aHMO-

)lel!CTBHSI M830H-HyKnoH. 

TTepe'IHCileHHbl8 3aKOHOM8pHOCTH HHTeHCHBHO H3y'lanucb 8KCnepHMeHTanbHo, 

O.llHaKo H .llO HaCTO!IIUero BpeMeHH HCCne)lOBaHue HX upe.llCTaBn>IeT 0.llHY H3 Hau6onee 

aKTyanbHbIX 3a)laq cpH3HKH aneMeHTapHblX 'laCTHU, oco6eHHO B CB8T8 llO.llXO.lla K 

cpOTOpO:»<.lleHHIO Ha OCHOBe .llHCnepcHOHHbIX COOTHOW8HHi!, )laBwero Ha.lle:»<Hblil 

TeopeTH'l8CKHl! 6aauc 3THM 38KOHOM8pHOCTSIM, 

xl 
1 Pin13 aHOManbHbIX MarHHTHblX MOM8HTOB B cpOTOpO:»<.ll8HHH nOMHMO 

pa6oT H3y'lanacb TaK:»<e B pa6oTax 4. 

., 

Bo BpeMeHa HallHCaHHSI o6aopa 
3 

)leneHH8 OCHOBHbIX KB8HTOBblX 'lHCen 

Hau6onee aKTyanbHoil npo6neMoil 6blno onpe

JT -Me30HOB (cnuH, 'l8THOCTb, H30TOnH'l8CKHi1 

CUHH). B 3TOl! CBSl3H B o6aope CO.llep:»<HTCSI onHC8HH8 pacqeTOB no pa3nH'IHbIM Bapu

aHTaM Me30HHbIX Teopul!. <PoTopO:»<.lleHHe 6btn0 nepBblM - acpcpeKTOM, .llaBWHM yKaaa

HHSI Ha SIBHYIO BbI.lleneHHOCTb nceB.llOCKan>IpHoro BapHaHTa TeopHH, BcKope 3TH apry

MeHTbl 6btnH aaMeHeHbl CTpOrHMH apryMeHT8MH I OCHOBaHHblMH Ha np>IMbIX onbITax '. no 
. . a,- 3 

onpe)leneHHIO cnuHa H '18THOCTH ,// -Me3oHa. 3Ta qaCTb pa60Tbl BPSl.ll nH npe.ll-

CTaBn>IeT HHTepec B HaCTOSIIUee BpeMSI. 

B HaCTOSIIUee· BpeMSI T8K)K8 npe.llCTaBn!IIOTCSI BUOnHe O'l8BH.llHblMH yTBep:»<.ll8HHSI 

O TOM, 'ITO cpoTopo:»<Jl8HHe_ Me30HOB Ha Sl.llpax >1Bn>1eTCSI CilHWKOM CilO)KHbIM SIBneHneM, 

'IT06bl )laTb ueHHYIO HHcpopMaun10 )lnSI TeOpHH. 

. /3/ 
3a paCCM8TpnBa8Mb!ll. nepHO.ll nocne pa6oT, OTpa:»<eHHbIX.B o6aope • nOSIBHnOCb 

MHoro paanH'lHbIX TeopeTH'leCKHX _ nO.llXO.llOB K cpOTOpO)K)leHHIO, Hn 0.llHH H3 HHX He 

6bm- JlOCTaTO'lHO CTpor, 'IT06bl npeTeH.llOBaTb Ha OKOH'laTenbffYIO TeOpHIO cpoTOp0)KJl8-

HHSI. 

Ba)KHbill. war B o6ocHOBaHHH cnpaBe)lnHBOCTH npHM8H8HHSI 6opHOB-CKoro npu6nu

)K8HHSI Jlll>I onncaHH>I cporopo:»<JleHn>I B6nuan nopora 61,m C.llenaH KponneM H F(Y.llep_. 

/5/ 
MaHOM 

nocne OTKpbITHSI peaoHaHCHoro B38HMO.ll8l!CTBHSI M830H-HyKnoH B COCTOSIHHH 

(3/2, 3/2) BCTana aa)laqa o6b>ICHHTb aTo B3aHMO.llel!cTBne.Ha oc~oBe T~opnn non,i. 

Han6onee··y)la'IH8SI nonbITKa o6b!ICHHTb H yqeCTb (3/2 3/2) ..: peaoHaHC 6bma npe.ll..: 

/6/ 
npHHSIT8 .4:y H noy I B T80pHH C npOTSl)K8HHblM HCTO'IHHKOM, 

0)lHaKO B o6naCTH ( 1) yqeT pe30HaHCHOro B38HMO.lleilcTBHSI He .lllln HOBbIX 

K8'l8CTB8HHblX peaynbTaTOB, 3TO npE!)K)le BCero 06bSICHSl0TCSI T8M 1 'ITO no)lXO.ll 4y

noy -6bm cyruecTB8HHO Hepen>I'I'HBHCTCKHM - OT.lllol'la HyKnoHa He Y'lHTbIBanac_b. no

npaBKR )KE! 3~ C'l8T pe30H8HCHOro B38HMO)lell.CTBHSI B o6nacTH ( 1) HMelOT TOT :»<e 

nop>I.llOK BenH'lHHbl 1 'ITO H 'lneHbI 1 CBSl3aHHbie C OT,z:(aqel! HyKilOH80 .nnsi cpOTOpO)KJle

HHSI - aap11)KeHHblX Me30HOB 3TH nonpaBKH "ne)Kanu aa. npe)lOOaMH . TO'IHOCTH KaK Teo

PHH, TaK H 3KcnepnMelfT8. B cp0TOpO)KJl8HHH Hel!TpanbHblX MeaoHOB acpcpeKTbl OT)la'IH 

HyKnOHOB Hrpa10T OCHOBHYIO ponb, H Teopng 4y-noy He Morna npeTeH)lOBaTb H8 o6b

!ICHeHne npoueccoB (0) H (n O) npn 1 < I 
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CyuteCTB9HHO HOBblll aTan B TeopHH (pOTOPOIBJl9HHSI H8'{8/ICSI C p83BHTH9M 

M9TOJl8 JlHCnepcHOHHbIX COOTHOW9HHJI, npuMeHeHHe aToro MeTOJla He TO/lbKO JlB/10 

o6oCHOB8HHe nOJlXO.ZlY K (pOTOpOIBJl9HHIO Ha OCHOBe npH611HIB9HIISI cna6oll CBSl3H, HO 

H noaBOllH/10 no-HOBOMy pacCMOTpeTb BCIO npo6neMy CH/lblibIX B38HMOJlellCTBHll, 

. 2, ¢oT~pom)leHHe Ha JlellTepHH 

O.llHOJI H3 BBmHellwHX cneUH(pH'i9CKHX q:epT (pOTOpOIBJl9HHSI Me30HOB Ha HyKno-
/ 

Hax SIB/IHeTCSI TO, '{TO nOIIHYIO n HH(pOpMBUHIO O npouecce HeB03MOIBHO nOIIY'{HTb, HC-

C/leJlyH TO/lbKO (pOTOpOmJleHHe . Ha BOJlOPO.lle, n OCKO/lbKY MHWeHell H3 HellTpOHOB 'iie 

cymecTByeT, TO Jl/lH HCC/leJlOBaHHSI aneMeHTapHoro npouecca (pOTOpOIBJleHHSI Heo6xo

.ll.HMO HCC/leJlOBBHHe. (pOTOpOmJleHHSI Me30HOB Ha CBll38HHhlX HellTpOHax H B nepByJO 

O'iepe.llb Ha JlellTepHH, ¢oTopom.c:teHHe Me30HOB Ha HJlpax npeJlCTSB/ISleT co6oll cnom

Hoe. H MS/10 H3y'ieHHOe SIB/leHHe, HHTepnpeTBUHSI ero HBXOJlHTCH Ha cymecTBeHHO 6onee 

HHaKo,.; yp0B11e no cpaBneHHJO c cpoTopom.lleHHeM Ha BO.llOpOJle H JlellTepHH, B aToll 
. . . /1/ /8/ 

CBH3H Mhl He BKIIJO'iHIIH B JlHccepTauHJO HBWHX pa6oT no aToMy Bonpocy • 

O6aop nepBbIX pa6oT no (pOTOpOIBJl9HHIO Ha )leliTepHH, BK/IIO'{SH uawH pa11HHe 

. /9/ /10/° /11/ 
pa60Tbl ·- , CO.llepmHTCH B KaHJlHJl8TCKOll JlHCCepTSUHH • 3TH pa6oTbl 

TaKme He BOWIIH B HBCTOHlllYIO JlHCCepTaUHIO, 

8 aTHX pa6oTax TeOpHH (pOTOpOIBJleHHSI HS JleliTepHH 6hl/18 ccpopMynHpoBaHa 

/IHWb B o6utHX q:epTax, OHa He Morna npeTeHJl0B8Tb Ha HSJlemnoe KO/IH'ieCTBeHHOe 

OnHCSHHe 8KCHepHMeHTa, 

Bo-nepBhIX, B 3THX pa6oTaX 11H60 COBCeM He Y'iHTh!B8/IOCb B38HMOJlelicTBHe q:ac

THU B KOHe'iHOM COCTOHHHH, /IH60 Y'iHTh!B8/IHCb TO/lbK0 HJlepHbI8 B3aHMOJleliCTBHH, 

Bo-BTOpbIX, BO/IHOBbie cpyHKUHH HYKIIOHOB BbI6HpanHCb Ha OCHOBe HX 8CHMnTOTH

'ieCKOro noBeJleHHH, TOrJla KBK noaeJleHHe B0/IHOBhlX cpyHKUHli B 0611aCTH JleliCTBHH 

HJlepHbIX CH/I cymecTBeHHO CK83hIBaeTCH Ha Be/lH'iHHe MaTpH'iHhIX aneMeHTOB, B-TpeTb· 

HX, coaepweHHO He HCHa 6hma PO/lb MHoroKpaTHOro pacceHHHSI, 

TeopHH ,He 0611a)la10maH aTHMH He.llOCTaTKaMH, 61,ma paaBHTa aBTopoM B pa6o-

/23 il3/ H /14/ 
Tax • • C 1957 ro.lla OHS HCnonb3yeTCH Jl/lH o6pa6oTKH 8KCnepHMeH-

T8/lbHhIX JlBHHhlX no cpoTopom.lleHHJO MeaoHOB Ha JlellTepHH KaK B CCCP, TBK H aa 

py6emoM, 

y 

OcHOBa aToll TeOpHH - HMUY/lbCHOe npH6/IHIB9HHe, . 

nocKO/lbKY B 0611aCTH 1 < I HyKIIOHhl SIB/IHIOTCH O'ieHb MeJl/leHHhIMH, TO 

OK838/10Cb uenecoo6paaHhlM TO'iHO Y'i9CTb KYIIOHOBCKHe B38HMOJlelicTBHH JlByx HyKno

HOB B pe8.KUHH r+cl-Jlp+'IT- , KynoHOBCKHe B38HMOJl9liCTBHSI Me30H8 C npo

TOHOM 6hl/lH y'iTeHbl no Teop1rn B03MYlll9HHll." H.llepHhie B38HMOJlelicTBHf! Y'iTeHbl TO'{-

Ho, B/IHSIHHe BO/IHOBhIX 'PYHKUHli B o6nacTH JleliCTBHH HJl9PHhlX CH/I Y.ll8/IOCb 
. /14/ 

yq:eCTb C noMOUlblO MeTOJl8 acp(peKTHBHOli JlllHHhl , napaMeTpbl HJl9pHoro B3SHMO-

)leitcTBHSI 6bl/lH B3HThl H3 aKcnepHMeHTOB no paCC8SIHHIO HyKllOH-HyKIIOH npH Ma-

/lhIX aHeprHSIX H !f3 8KCnepHM9HTOB no cpoTopacmenneHDIO Jl8llT8pHH, 

/13/ · 
Pa6oTa . SIBllHeTCH nepaoll·pa6oToil, B KOTOpoll TeopHSI HMnynbCHOro-npH-

611HIB8HHSI Jl/llI (pOTOp0IBJl8HHSI . 7T -Me30HOB 6hl/18 no)lBeprHyTa JleTBllbHOMy cpaB-

HeHHIO C a~cnepHMeHTOM, 

nony'ieHHe 3KCnepH~9HTa/lbHhlX JlSHHbIX O peaKUHHX (pOTOpOIBJl8HHH Me30HOB 

Ha Jl8liTepHH O'ieHb C/IOIBHalI 3aJlS'ia: OCHOBHbl8 TpyJlHOCTH COCTOlIT B TOM, 'iTO 

cneKTp naJlSIOlllHX ;r· -KBSHTOB - HenpepblBHhili, a B KOH8'iHOM COCTOlIHHH HMeJOT 

Jl8/IO C npo6neMoll Tpex Ten, nonHalI perHCTpBUHlI T8KHX co6bITHil C'ieT'iHKOBhlMH Me

TOJlSMH Bhir/lHJlHT B9CbM8 npo6neM8TH'iiJO Jl8IBe B H8CTOlIUl88 Bp8MlI, B CBS13H C 
. /15/ 

aTHM B 1951 ro.lly HBMH 6hmo 06pauteHo BHHMBHHe Ha uenecoo6paaHOCTb uccne-

JlOBBHHH peaKUHH O + d - 2.p + 7T - B KaMepe B1<11bC0Ha, H6o ace 

'iSCTHUhl -npoJlyKThl lIB/llIIOTClI HOHH3YIOlllHMH '{8CTHU8MH H perHCTpauuH TBKHX C06b1-

THll MomeT Jl8Tb no11Hy10 KapTuHy JlHHBMHKH npouecca, B nocne.llCTBHH B,11,BeKcne-

A 
. 16 . 

poM, M,11, Jl8MOBH'ieM H Jlp, 6hl/lO noKa3aHo, 'iTO 6onee ue11ecoo!5paaHoll M8TO-

JlHKOll JllllI perucTpBUHH 8THX co6hlTHll HB/llI8TCSI· M8TO.ll (pOT03MYllbCHll, HanonHeHHbl» 

TSimenoll BOJlOli, A.llaMOBH'i M,11,, napuoHoaa s.r .• XapnaMOB c.n. H Ky3bMH'ie-

l7 
Ba r.s. npoaenH orpOMHYIO pa6oTy no HaKonneHHIO H o6pa60TKe Jl8HHbIX no peaK· 

;r+d-2.p+w
is 

llHH • 3To n03BO/IH/IO npoBeCTH cpaaHeHHe Hawell TeopHH 

C HX Jl_SHHbIMH 

BbIJleneHHe pe3KHX xapaKTepuCTHK JlS/10 B03MOIBHOCTb npoBeCTH JlOBO/lbHO KpH

TH'iHYIO npoBepKy TeopHH HeCMOTplI H8 69.llHOCTb CTBTHCTHKH, OnupaSICb Ha 3TO cor111 

cue MOIBHO 6hl/lO CJle/18Tb PH.ll onpeJleneHHhlX cym)leHull O ceq:eHuH (pOTOpOm)leHHSI 

'ii -Me30HOB,Ha HeliTpoHax, 

BenH'iHH8 Ce'{eHHlI peaKUH!1 r+d- 2p +'ii- OK838/18Cb 3H8'iHTe/lbHO 
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M9Hblll9, '19M npHHIIManoCb paHee Ha OCHOB9 OnbITOB BepHap.!ll!Hll ll ero coTpy.o

HllK~B/lB/. ConocTaBneHne Hoaoll. aenH'lHHbI ce'leHHSI c .oaHHbIMll · no paccesrnmo T 
M930HOB B o6nacTll Maflb!X siteprnll. ll .oaHHblX no OTHOW0Hll!O TTaHOBCKOro npHBeno. 

K ll3B0CTH.OMY npoTl!BOpe'll!IO, o6cy)K.!laBW0MyCSI Ha M9)K,!lyHapO.!lHbIX KOHcpepeHUllSIX 
19 20 21 

no chll3l!K0 BblCOKllX sHeprnll. B 1958 n 1959 r.r. 

B Ka'l0CTB0 Bb!XO.!la ll3, sToro npOTl!BOp0'lHSI HaMn 6bma npe.ono)K0Ha rnnoTe3a 

(c He6onbWl!Mll waH~aMll Ha ycnex) 0 cyweCTBOBaHllll 'l9TB0pToro (n30TOnl!'l0CKll 

,tr:'" q;O /13/ /22/ · 
CKansipHOr o) /1 -Me3oHa J7o -Me30Ha •• BbinO noKa3aHO 1 'lTO COBOKyn-:-

HOCTb cymeCTBOBaBllll!X B TO Bp9Ml! aKcnepl!M9HTanbHblX .oaHHblX He npoTl!BOp9'll!T ,, 
o - /23 2lV I 

STOit rnnoT930, rllnOT03a O .lio B cylllHOCTll. co.oep)Kanacb B paHHllX pa6oTax • . 

B.B.Mnxall.noaa n aBTopa (1952-1953) • B STllX pa6oTax 6blno c.oenaHo yTBep)K.!le

HHe, 'lTO npoaepKa rnn OT03bl l!30TOnll'l9CKOll. l!HBapnaHTHOCTll .!lOfl)KHa 6bma ll.!lTll 

He cTonbKO no nnHHll npoaepKH MHoro'lncneHHbIX cne.ocTBlllt HaoTonn'leCKoll. HHBBpHaHT· 

HOCTll, CKOnbKO no nl!Hllll l!CKnIO'l0HIISI .!lpyrnx B03M0)KHblX Tl!nOB Cl!MM9Tp11H, OcHoB

iioe BHl!MaHll0 6blnO o6p_ameHO HB .!lOKa3aTenbCTBO Toro, 'lTO B0flHOBaSI cpyHKUl!SI nell.-

Tpanbnoro 
Ji" -Me3oHa SIBflSl0TCSI He l!30?KansipoM, a TpeTbell. KOMnOH9HTOll. ll30-

B0KTOpa, B TO )1{0 Bp0MSI OTMe'lanoCb 1 'lTO H0 llCKflIO'l0H TaK)K0 aap11aHT, Kor.oa 

npncyTCTByIOT o6e KoMnOH9HTbl (T,e. cymecTB0HHO r11nOT03a O :Ii: -Me30He). 

OcHOBOll. ,!lOKa3aTenbCTBa cny)Kl!nl! 

1) YTaep)K.!leHne, 'lTO B peaKUHH: 

o+rJ-a'-1-wo {c/1,°) 

y'laCTByeT TOnbKO 'laCTb MaTp!!Ubl nepexo.oa, M0HSIJqlllaSI 3HaK npn noBOpOT0. Ha 180° 

B l!30TOnll'l9CKOM upocTpBHCTB0, 

2) npaBnno, cornai:Ho KOTOpOMY MaTpll'lHbI0 aneMeHTbl ll30CKansipnoll. 'lBCTll 

fi - MaTpl!UbI,. on11Cb1BaIOwell. nornolll0Hll0 cpoTOHOB B cpoTOSI.OepHblX B3BIIM0,09ll.CT-

pa3) MaTp!!'lHUX aneMeHTOB ee l!30B0KT0pHOll. 
airnx Mnoro MeHbWe ( ,.._ B H 
'18CTH. 

B HaCTOSIIU00 Bp0MSI cymecTByIOT 6onee B0CKll0 apryMeHTbl, l!CKnIO'laIOUlll0 0T

M0'10HHbl0 Tllnl>I Cl!MM0Tpllll, O,onaKO B 1953-1954 r.r. 3TH Bb!BO.!lbl npnaenll K nocTa

HOBK0 cneunanbHbIX onbITOB B <Pv!AH'e H B KopHenne (CWA). KpoMe Toro caMll 

yTB0P>K.!l0Hl!SI (o peBKUllll {cl'ii 0
) ll npaBnno)' coxpaHl!nll CB00 3HB'l0Hl!0 ll B 

HBCT0Sllll00 Bp0MSI, TaK, naupl!Mep, peaKUlllO ( 1) MO)KHO upIIM0HSITb .om1 Bb!HCH0HllSI 

11 

TpaHC<pOpMaUllOHHblX CBOil.CTB ~ -MaTpllUbl B ll30TOUll'l9CKOM npocTpaHCTB0 .!lnll 

!pOTOp0)K,00HllSI M030HOB KaK B o6naCTll BToporo ll TpeTbero peao11ancoa, TaK ll .onsi 

oKonouoporoaoll. o6nacTn, 3ToT aonpoc oco6e,rno aKTyanen B CBSl3ll c o6cy)K.!laeMbIM 

B nHTepaType peao11a11cHbIM 3i-:Ti 
·xi 

B3al!MO.!l9itCTBll0M, KOTOpoe .oaeT BKnan 

TOnbKO B ll30CKanS1pHyIO 'lBCTb s -MaTpl!Ubl nnsi !pOTOp0)K,!l9lll!SI Ji -Meao-

_HOB. 

Boaapamasicb K rIIUOT030 0 .Ji: -M030H01 MO)KHO CKa3BTb1 'lTO OHa Bbl3Bana 

6onbW00 KOflll'l0CTBO aKcuepnMeHTanbHbIX pa6oT JeaK uo yTO'lH9Hll~ COOTHOW9Hl!SI 

na110BCKoro, cj,aa ~ . -pacCeSIHllSI ll C9'l0Hl!ll. !pOTOp0)K.!l0HllSI !ft -Me30H~B B 

o6naCTll ManbIX aHeprHll., TaK ll uo UpSIMOll. upoaepKe f'.l!UOT03bl (cM.,HaUpHMep, 
20 21 21 

3TH 'HccnenoaaHl!SI, KaK UOKBaann KneBCKBSI KOH<pepe11ul!S1 ll nocnenHBSI Po'le-

CTepCKaSI KOH!p9p0HUllSI no !pl!3l!K0 BbICOKl!X aHeprull., c.oenanH rnuoTeay l!CKnIO'lllTenb-

110 ManoaepOSITHoll.. 

/13/ 
Ha116onee 0CT0CTB0HHOe o6oSICH0Hll0 ccpopMynnpoBaHHOro naMn B upoTH-

TJ r . r . P /26/ 3. 
B0p0'll!SI 6binO naHO •llHll, onbnBaccepoM,' aTTO ll ynepMaHOM • Tl! aBTOpbl 

o6paTnnn BHl!MaHH0 Ha TO, 'lTO B o6naCTl! Manb!X aneprnll. Teopnsi uonSI '(6opHOBCK00 

npn6nl!)KE!Hl!0) aaeT .!lml KBa)lpaTa MaTpll'lHOro aneMeHTa 3aBl!CllMOCTb OT 'a11epr1m' 

H0 B Bll)l0 KOHCTaHTbl (KaK npl!HllManoCb paHee 

!pOTopo)KneHHIO YI -Meaonoa a6nnan 

118 OCHOBe OWl!60'lHblX .oanHblX no 

nopora l', a B aune aoapacTa10mell. K nopory· 

38BHCHMOCTH. 

Own6Kll 3Kcnepl!M0HTa ll norpeWHOCTll TeopmI <pOTOp0)K,!l0HHSI Ji -Me30HOB 

Ha aeltTepnn (~ 10%) He noaaonSIIOT paann'll!Tb 3Tll 3aBl!CIIMOCTll. KpoMe --roro c"oaep

WeHHO SICHO, 'lTO 60J)HOBCKOe npn6nl!)K0Hl!0 M0)K9T cny)KHTb TOflbKO .onsi yKa3aHHll. Ha 

B03M0)KH00 06'bl!Cll9HH0 npOTl!BOp9'll!Sl1 HO H0 MO)K9T Cny)Kl!Tb KaK Ha,!l0)KHblll. T00pe

Tll'l9CKl!ll. 6a3HC nnn 3KCTpanonSIUllll MaTp!!'lHbIX aneMeHTOB K nopory. 0Tc10na BblTe

Kana He06XO.!lllMOCTb aanbHell.w11x llCCfl0)lOBaHHll.. TeopeTH'l9CKllll. 6a3HC .onsi 3KCTpa

nonsiullll. K uopory 6bln Hall.neH Ha OCHOBe )lllCUepcHOHHblX COOTHOW9Hllll.. 

x>/ 
B JlBYXM930HHOM Upll6JIJI)K0}IHH. 
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3, Jl11cnepc110HHbl8 COOTHOWeHlllI 

Jl11cnepc110HHbJe COOTHOWeHlllI B Ji -Me30HHOil !pH311Ke, K8K 113BeCTHO, Bnepeble 

6hl1lll ycneWHO np11MeHe~hl pSI.UOM 8BT0p0B nm1 8H8llH38 8KCnep11MeHT8llbHhlX naHHblX 

no 'ii// -pacceSIHHIO, PaaBHTl!e MaTeMaTll'leCKOrO annapaTa TeOpi!H nHcnepCIIOHHblX 

cooTHoweHHil H,H,Boron1060BbIM H era coTpynHHK8MII nano eoaMO:>KHOCTb Hccneno

eaTb HOBblM MeTonoM uenhlil pSin npouecCOB, Bb!BOn n11cnepc110HHblX COOTHOWeHHil 

nm1 !pOTOpO)Knemrn nHOHOB H M8TeM8TH'{eCK8lI '{8CTb TeOpHH 8TIIX COOTHOWeHHil 6hillH 

/27/ 
naHhl B pa60T8X A,A,noryHOB8 II era C08BT0p0B , TTp11MeHeH11e 8TIIX COOTHOWe-, 

/28 14 32/ , 
Hllil no H8WIIX pa6oT • _' wno B OCHOBHOM no llHHHH nony'leHHlI np11611H)KeH· 

HhIX ypaeHeHHil nnSI aMnnHTyn npouecca, Cpen11 pa6oT aToro Hanpaenemrn Heo6xon11· 

29 MO OTMeTHTb ' rne 6bmll 11ccnenoeaHhl T8K)Ke pSin CBOilCTB n11cnepCHOHHblX COOT" 

HOWeHHil nng !pOTOpO)KneHlllI 7i -Me30H0B, 

. /30/ x) 
_BnepBbie aTy nporpaMMY ~blllOllHHnH 'iy, 1onbn6eprep, nay II HaM6y , 

vlMII 6hmH nony'leHbl ypaeHeHIIII B HailneHbl np116nH)KeHHble peweHIIII 8TIIX ypaBHeHllil, 

B 3H8'll!TenbHOil CTeneHII coanana10mue C 8MllllHTYnaMI! 'iy-noy. AMnnHTYnhI cpo_To

po)KneHl!lI !Ii -Me30HOB, KOTOpbie 6hinH HailneHbl T8KHM o6pa30M conep)KaT no 

cpaBHeHIIIO C aMnn11TynaMH 'iy-noy nonpaBKH nopSinKa · ¼ H aBTOpbl BblCK83blB8-

nH Hane)Kny, 'ITO HX aMnnHTynhl non)KHbl OllHCblB8Tb 8KCnep11MeHT B o6naCTH OT 

nopora no nepBoro pe30H8HCa C TO'IHOCTblO 5-10%, CpaBWHHe 8MllllHTyn 'i,r .n.H. 

/31/ . C aKcnepHMeHTOM no cpOTopo)KneHDIO !/i' -Me30HOB o6Hapy)KHno HeKOTOpbie pac-

XO)KneHHlI, 3TH pacxo)KneHHII OTHOCHnHCb 38 C'leT cymeCTBeHHOil ponH HeH3BeCTHblX 

M8nbIX cp83 pacCel!HHlI, AMnn11Tynhl 'i,1,n,H, H~nonb30B8nHCb BO MHOrHX pa60T8X 

nnSI aHan11aa aKcnepHMeHTanbHh[X naHHblX H B '{8CTHOCTII nn11 aKCTpanonlIUIIH ceqeHllil 

K nopory, 

OnHaKO aHan11a HOBbIX naHHblX <Pv!AH'_a no cpoTopo)KneHnIO .1i -Meao-

/28/ 
HOB B6nua11 nopora, npoeeneHHhiil B,B. 1oeopK0BhIM II aeTopoM noKaaan, "ITO 

8MnnHTynhI 'i,1,n,H, H8XOnl!TCII B cymecTBeHHOM npOTIIBOpe'lllll C 8KCnepBMeHT8nb-

HblMII naHHblMII, 'iaCTb aToro npOTIIBOpe'IHII ynanocb o6bl!CHIITb HenocTaTO'IHb[M yqe

TOM qneHOB ¼ B pa6oTe 'i,1,n,H. 0nH8KO paaMep npOTIIBOpe'lllll OCTanCII naneKC " 

BhlXOnSIIUIIM 38 npenenhl 8KcnepHMeHT8nbHh!X ow1160K: TTocKonbKY 'i,1 ,n,H, IICnonb-:-

30B8llH npH Bb!BOne CBOIIX aMnnHTyn uenhiil p11n npennono)KeHllil '{8CTHoro nop11nKa, 

X x~;;,Hel\weM UIIT11pyeTCSI K8K 'i,1,n,H, 

·.1 

TO 6hlnO HeSICHO K8KOe H3 8THX npennono)KeH11il lIBnl!eTCSI HeeepHbIM. Jlng COCTaeneHHSI 

ypaeHeH11il, on11Cb!B8IOIUIIX npouecc, y HBC eme cnHWKOM Mano IIH!p0pM8UIIII, 3aMeHa 

3TOil HH!p0pM8UIIII 6onbWHM KOnH'leCTBOM r11n0Te3 o6ecueHHaae:i- cpaBHeHHe TeopeT11-

/28/ /14/, H /32/ 
'leCKHX BbIBOnoe C 3KCnep11MeHTOM, ,nosTO:"'Y B pa6oTax • 6blna 

Bb!CK838H8 11 npoaH8nH311p0B8H8 TO'IK8 apE!HHSI O Heo6xonHMOCTH np11Moro cpaeHeHIIH 

n11cnepcHOHHblX COOTHOWeHHil nn11 !pOTOpO)KneHIISI C 8KCnepuMeHT8nbHbIMII naHHblMII, 

TaKoe cpaeHeH11e noaaonsieT COCT8B11Tb 'leTKOe KOnll'leCTBeHHOe npencTaB~eHHe 

Bnl!SIHHH p83llH'IHbIX acpcpeKTOB, 

0 

/28/ H /14/ 
B pa6oTax 6hm p83BIIT MeTon aHan11aa 8KCnepHMeHTanbHb!X naHHbIX, 

OCH0B8HHblil Ha paano)KeHHH aMnllHTyn !pOTOpO)KneHIISI no CTeneHl!M HMnynbCa Me30H8, 

3TOT MeTon noaeon11n cnm 8Tb nea He38BIICHMblX onpeneneHlllI -:S -eonHOBOil '18CTl! 

aMnn11Tynh1 !pOTOPO)KneHIIII Ji -Me30HOB, CpaaHeH11e KOacpcp11u11eHTOE. paano)KeHlllI 

aMnnHTyn C npenCK838H1'SIMII Ha_ OCHOBe n11cnepc110HHbIX COOTHOWeH11il ,HMeeT B8)KHbie 

~pe11MymecTea: np11 Bb1'111cneH1111 aTHX Koacpcpuu11eHTOB B n11cnepcHOHHhIX HHTerpanax 

OTCYT,CTBeT He<pH311'leCK8lI o6naCTb, TpynHOCTb, CBSl38HH8SI C Bbl'lllCneH11eM HHTerpa

noB a CMhICne rnaeHoro 3Ha'leH11si TaK)Ke B p11ne cnyqaee oTnanaeT, 

/14/ 
B pa6oTe 6bmo noK838HO, 'ITO o6Hapy)KeHH8SI TpynHOCTb_ CBSI38Ha C oueH-

KOil n11cnepcHOHHblX HHTerpanoB H 6bmH npenno)KeHhl aKcnep11MeHThI no npoeepKe 

Toro, He cymecTeyeT n11 cnyqailHOil KOMneHcau1111 aMnn11Tyn cpOTOpO)KneHHSI, KOTOpble 

Mb! C'IIIT8eM ManbIMII Ha OCHOBe 113MepeHHil TOnbKO n11cpcpepeHUH8nbHbIX ceqeHHI\. 

B pa6oTe
1321 

nOK838HO, '{TO ace IIMe10muecsi pacxo)KneHHSI C npenCK838HIISIMII 

Ha OCHOBe n11cnepc110HHblX COOTHOWeH11il MO)KHQ o6bSICHHTb 6onbWIIM BKnanoM B n11c

nepcHOHHble HHTerpanhI Hecp11a11'leCKOil 06nacT11, 

/32/. 
Pa6oTa conep)KIIT aHan113 IIMe10m11xcSI B nHTepaType, a T8K)Ke BblllOnHeH-

HblX HenaBHO B <Pv!AH'e 8Kcnep11MeHTanbHblX naHHblX no !pOTOpO)KneHIIIO B OKOnono-• 

poroeoil o6nacTH, via npennono)KeHHSI o 6onbwoM BKnane He¢11a11qecKoil o6nacTH 

BbIT8K8IOT cneny10mue BbIBOnhI: 1) ace nonbITKH nocTpOeHHSI Teop1111. !pOTOpO)KneH11lI 

Ha OCHOBe paano)KeHHil aMnllHTyn non .UHCnepcHOHHblMII HHTerpanaMII no non11HOM8M 

ne)KaHnpa (Hanpaeneime, H8'18TOe 'i,1,n,H, II p83B11B8eMoe MHOrllMII 8BT0p8MH) 

MoryT OK838TbCSI HeCOCTOSITenbHblMH~ 2) vlMeeTCSI o6naCTb nepeMeHHblX ,
1 

H ~ (} 
onpenensieMaSI ycnoe11eM: 
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r.o.e BKna.o. He<p11311qecKoA 06nacT11 Man (np11 k(t.J-f~V= k,.,,,z HecpHa11qe-

CKall o6naCTb B006IUe npona.o.aeT ). B 3TOA o6naCTH MO)KHO yBepeHHO nonb30BaTbCll 

.llHCnepCIIOHHbIMH COOTHOilleHHllMH .o.nll aHanHaa o6cy)K,D.aBillHXCll Bblllle npo6neM 9i' -
Me30HHOA <pH3HKH ManbIX 3HeprHA, B qaCTHOCTH cornacHe Bb!B0.D.OB, c.o.enaHHblX· Ha 

OCHOBe .D.HcnepcHoHHblX cooTHollleHH~ a.o.onb n11HH11 k (r..J-f ~.9) = fc,..,/'.,_ 
C 3Kcnep11MeHTanbHblMH .o.aHHb!MH noaBOnl!eT HaATH noporoaoe 3HaqeHHe aMnn11TY.D.bl 

npouecca (-). PeaynbTaT 3Toro BblqHcneHHll cornacyeTCll C COBOKynHOCTblO .o.aHHbIX 

. no OTHOII10HHIO TTaHOBCKOro II -8 - q,aaaM paccel!HHll, 3) HecMoTpsi Ha To, qTo 

6onblll00' KOnHqecTBO 3KCnepHMeHTanbHbIX .o.aHHblX CB11.D.eTenbCTByeT B nonb3y Halllero 

npe.o.nonO)K0HHll, Heo6xO.D.HMbI .o.anbH0Allllle 11ccne.o.0BaHHll no ero npoBepKe, TaK KaK 

3TOT peaynbTaT MO)KeT OKa3aTb 6onblllOe Bnlll!Hlle Ha 

c11nbHblX aaa11Mo.o.eAcTllHA B o6nacTH MSnbIX aHeprHA, 

nonb!TKII nocTpoeHllll TeOpHH 

TTporpaMMa TaK11x Hccne.o.oBaHHA HaMeqeHa ·H BbmonHlleTcll B <l>vlAH'e, LlacTHq-

HO 
/32/ .. 

OHa Hano)KeHa a pa6oTe 

4, TTon<1pHayeMOCTb HyKnOHa 

Cpe.D.H 3KCnep11M0HTanbHb!X pa6oT no B3allMO.D.ei!CTBHIO o -KBBHTOB c HyKno-

HaM11, npOBO.D.HBillHXC!I B <l>vlAH'e Ba)KH00 MeCTO aaHHMBnH pa6oTbl no HCcne.o.oBa-

HHIO KOMnToH-a<p<peKTB Ha HyKnOHe np11 3HeprllllX r -KBaHTOB Hll)Ke nopora <pOTO

pO)K,lleHllll ff -Me30HOB, B 3TOA CBll311 aBTOpOM 6btn nOCTBBneH BOnpoc 06 oueHKe 
. /33/ 

aneKTpHqecKoA .o.11nonb~oa nonsipH3yeMOCTH HyKnoHa , vlHTepec K 3neKTp11qeCKOA 

.o.Hnonbaoa non11pHayeMOCTII ayKnoaa 6bln TBK)Ke Bbt3BBH onbITBMH AneKcBH.D.pOBa 10,A; 
/35/ . 

11 BoH.D.apeHKO vi.vi. no paccel!HHIO HeATpOHOB a KYJlOHOBOM none SI.D.ep H pa6o-
,/36/ 

TOn • 

/33/ 
B pa6oTe 6btn npH)"eHeH annapaT. TeopHH nonsi .o.nll onpe.o.eneHHll 

nonllp113yeMOCTH 

<pOTOpO)K.lleHIIIO 

HyKnOHa,H Ha OCHOBe Hcnonb30BaHllll 3KCnep11MeHTanbHb!X .D.aHHb!X no 

!Ji ._-MeaOHOB B OKononoporoaoa 06nacT11 6blna .o.aHa Hll)KHll<I oueHKa 

non11p1rnyeMocT11. BepxHsrn oueHKa nonsipiiayeMOCTII 6btna nonyqeaa 
Ha LI.8HHblX no 

KOMnTOH-acpq,eKTy Ha HyKnOHe, BepxHllll II Hll)KHl!!I oueHKH nongp11ayeMOCTH npoTOHa 

OTn11qnnncb Me)K.o.y co6oll nHllib B 3 paaa·11 CHnbHO OTn11qanHCb 
/npnMepHo Ha .D.Ba 

nopll.D.Ka/ OT .o.aHHb!X no nonl!p11ayeMOCTII Hel!TpOHOB, nonyqeHHbIX Ha OCHOBe Hccne

.D.OBaHllll paccel!HH!I. Hel!TpOHOB B KynOHOBOM ·none, CornaCHO )Ke _oueHKaM aBTOpa 

nonsip11ayeMOCTb Hel!TpoHa .o.on)KHa npeBbIIllaTb nongp11ayeMoCTb npoTOHa TOnbKo npo-
/33/ 

ueHTOB Ha 20, B pa6oTe 6bmo yKaaaHo, qTo 113MepeH11e nonl!pnayeMoCTII HyKno-, 

Ha MO)KeT .o.aTb Ba)KHb!e CBe,D.eHllll O 
KBa.o.paT11qHoll q,nyKTyauH11 .D.llnOnbHOro 

MOMeHTa HyKnOHa, Cpe,D.Hllll KBa.D.paTnqifag q,nyKTyaunsi .D.11nonb1!0ro MOMeHTa HyK-

noHa, nonyqeHHag Ha OCHOBe HMeIOIUIIXCll .D.aHHb!X O nonl!p11ayeMoCT11 np11BO.D.HT K 

cpe.o.HeMy KBa.D.paT11qH0My CMeIUeHHIO e.o.HHllqHoro aapll.o.a 6n113KOMY K Ben11q11He pa

.D.Hyca npoToHa (HaA.o.eHHoro no .o.aHHbIM paccel!HHll aneKTpoHoB Ha npoToHaxl, Hawa 

BepxHll!I oueHKa nonsipnayeMoCTH 6h1na He.o.aaHo CHH>KeHa 6naro.o.apsi H3MepeHH<IM 
. /37/ 

B.vl,f"onb.D.aHCKHM H .D.P, KOMnToa-aq,q,eKTa B o6nacTn 3Hepr11l! 40-70 M:aB, 
,,/ 

nonsipHayeMOCTb BXO.D.HT B ceqeHHe KaK K03tp<pnuneHT B II paano>KeHHH aMrnm-

~ Ty .llbl paccel!Hllll no CTeneHl!M 

TOMCOHOBCKHM paccesiHHeM, qneH C nonsipnayeMOCTbIO nrpaeT ponb nonpaBKH, TTpn 

Bb1qucneHHH ceqeHHSI KOMnTOH-3cp<peKTa Ha npOTOHe nonpaBKaMn (~) 3 MO)KHO npe

He6peqb (oHn .o.aroT BKna.o. B ceqeHne ~ 5-10% _BnnoTb .o.o 3Heprnl! 100 MaB), O.o.-

• OcHOBHag qacTb aMnnnTynbI onpe.o.ensieTcsi 

HBKO, ecnn IlOCT8BHTb uenbIO H3MepeHne ITOnHpnayeMOCTe8 HyKnoHa C TQqHOCTblO 

10-20%, TO TaKoe npeHe6pe>KeH11e MO>KHO cnenaTb llHlllb np11 3Hepnrnx :is 20 MaB, 

np11 KOTOpbIX H3MepeHH!I KOMnTOH-a<p<peKTa Bb1rn11n<1T npo6neMBTHqHo, TaKHM o6pa30M 

HeCMOTpg Ha ynyqllleHne TOqHOCTH 3KCnepnMeHTa H H3MepeHHSI KOMnToH-acpq,eKTa npH 
/37/ OTHOCHTenhHO HH3KHX 9HeprHHX 

Ben11q11Ha non11pnayeMOCTII HyKnoHa B HaCTOSIIIIeE 

BpeM11 H3BeCTHa lllllllb C TOqHOCTblO 40-50% H Hy>KnaeTcg B yTOqHeHHH, 0THOCIIT0llbHO 

nonsipHayeMOCTH Hel!TpoHa CBeneHHSI 3Haq11TenbHO 6enHee, B CYIIIHOCTH .o.nsi nonsipn

ayeMOCTH Hel!TpOHa HeT CTporol! BepxHel! oueHKH, DaHHbie no KOMnToH-a<pq,eKTy Ha 

nel!Tep11n 06Hapy>Knn11 aHoManbHO 6onbwoe ceqeHHe, KOTopoe He y.o.aeTc11 061,11cHHTb 
. hN Ha OCHOBe IIMynllbCHOro npn6nn>KeHHS1, 

OnHaKo, KaK noKaaaHo B 
1341

, HMnynbCHOe np116n11)KEJJ He K 3TOMy npoueccy 
HenpnMeHIIMO, 

B CBeTe xopolllero cornacnsi oueHOK nonsip11ayeMoCT11 npoToHa c 3Kcnep11MeH

TanbHbtM11 .D.aHHblMII MO>KHO nyMBTb qTo 3<p<peKTb! • Ha6nro.o.aeMbte B pacceSIHHH 
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x) 
HeliTpOHOB Ha Slllpax, He CBSl38Hbl C nonS1pH3yeMOCTblO Hei!TpOHa , Ot].H8KO nonHoli 

SICHOCTH B aonpoce O BenHqHHe non!lpH3yeMOCTH Hei!TpOHa B HaCTOHWee apeMSI HeT 

H HeOOXOAHMhl 3KCnepHMeHT8IlbHbie HCCnenoaaHIISI KOMnToH-3cpcpeKT8 Ha nel!TepHH ll 

renHH. 

B 3 aKnroqeHHe AOKil8A8 HeOOXOAHMO OTMeTHTb1 qTO paoOThl 1 BOWeAWHe 

B AHCCepTaUHI0
1 

ohinll H8nHC8Hbl IlOA OOilbWHM BnHSIHHeM KOnneKTHB8 3KCnepHMeH-

c 1949 r. no 1960 r. Ha CHHxpoTpoHe ct>MAH (H Ha 250M:tal T8TOpOB 1 paoOT8BWllX 

a T8K*e yqacTHHKOB ceMHHapoB M,E, TaMMa n H.H,BoronroooBa, 

.fl Bbip8)K8IO 3THM KOilil8KTHB8M rnyoOKYIO onaroa.apHOCT.b, 

Ocooyro onaronapHOCTb SI t].On)KeH BbIP83HTb M.A.MapKOBY, no qbeli HHHUH8THB8 

ohln HaqaT 3TOT UHKn KccneAOB8HHli, 38 noCTOIIHHOe BHHM8HHe ll uenbill pSIA ueHHbIX 

COB8TOB. 

.H rnyooKo onaronapeH noKol!HoMy B.B.MHxallnoBy, coBMeCTHO c KoTophIM 

ObinH BbmonHeHhl ace MOil paHHHe paoOTbl, 0TcyTCTBll8 3TOI'O TanaHTnHBOrO qeno

BeKa SI oqeHb OCTpO qyBCTBYIO K B H8CTOS1Wee BpeMH, 

.fl t].Oil)K8H T8K)Ke OTMeTHTb qpe3Bb1qallHO none3HbI0 AHCKYCCHH C coTpyAHHK8Mll 

nenapTaMeHT8 MaTeMaTHqeCKOli !pH31lKH·6HpMHHI'8MCKOI'O yHHBepCHTeTa BO BpeM!I 

MOel\ paooTbl B AHI,nHH, OcooeHHO SI npH3HaTeneH npocp. P,E,Tiellepncy H n-py n,Ka· 

onpy. 

xr 

PyKonHCb.nOcTYnHna B HaAaTenbCKHll oTa.en 
4 0KTS1op11 1960 rona. 

K 3TOMY BbIBOAY Hea.aBHO T8K*e npHWnH B,C,BapaweHKOB n B.H,6apoa-

woB1381, Tannep1391 , BpallT H PycT*H/40/, Hcnonb3yH H8WH nnH aHanorHqHbie 

H8WHM oueHKH, 
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