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Paaee H&Mll 6blnR paccMoTpeBbl aeitoTop&te paa oaaacable RMeBHst, aMeroiiHle MeCTo a 

R)"IK&X MeAneBBhlX aeATpoBOB. Uen& B&CTomnell pa6oThl cocroaT B B&tstcaeaaa sonpoca o 

BIUISIBQ WBpHHbl ypOBBell B8 yK&38BBide :Bblllle 11Bn9HRSI, 

PaccMoTpRM napaM&rBBTBblll peaoaaac aell'rpoll:os, npoxoAstwaic qi;!pea i\ewecTao. Pe

aoaaacalde nepeXOAid npoHCXOASIT MelK.Qy' ypoBllstMH, t:oo'raeTCTByiOlllRMB paana'laoll noTeBIUI

an&aoll' SHeprHR BeliTpDBOB BO BaemBeM UOCTO"HBOM MarRBTBOM none, 6e30TBOCRTen&HO K 

aenR'IIIB9 KRBaTB'I9CKOil aaeprHIIo npa BXOlK.QeRRR B Mllilten· no.riaall 9BeprHSI RpOXOI\SIIIlero 

Hel1Tp088 119 R3M88SleTCSl, DpoiiCXOllHT TOn&KO nepepacnpeAenea&e 'ee MSlK.Qy KBHElTH'I9CKOil 

R UOT9BllH&nbBOil SHeprHSIMJi '18CTBllldo BcneACTBRe TOrO, 'ITO aeliTpoBIIB.Sl BOnHOB&SI cpyBKIIRSl 

8 KpRCT81UI8. 38Ty-X88T C reyfSHHOil, BeliTpoB HMa8T B80RpeAeneBBOCTb B BMnynJ.ce, 8 3Ba-

.. 'lilT~ H B KII_JJ8TH'l8CitOll aaepru, 3To RpRBOAHT1 C Y'l9TOM. fl0CTOSIBCTB8 flOIUIOll ~HeprRR 

11po~mnero aeliTpoaa, x aeonpeAeneHBoCTR B noTeauaan&uoll aueprBB aaaaMoAellcTBBSI 

B&liTpoiUl C ROCTOSIBRbiM M&rBBTBhlM noneM H IIOS1Bn9BRIO 1 ypoBHell, M8lKJlY KOTOPhlMR npo

RCXOASIT uepexOA&I, aexoTopolt wxpBBhlo noaToMY B cnyqae napaMarBBTBoro peaoHaHCa 

B9liTpoBOB Mhl BM9eM A&nO C ABYXYpDBBeBOll CHCT9M.Oll C KC?B8'1BhlMR WHpRB&MR yposaell, 

B3aBMOAellcTBYI0111ell c nepeMeBBhlM aaemBBM noneM, Ypasaeu&s, ·l:>npeAenaromxe uoaeAeBBe 

aTOll CHCT9Mhl C T8'19HR8M BpeM8HH, RMeiOT .BRA: 

i dC,(t) 
dt (I) 

Ep,q R Yp,.;- saepl;"RSI 11 aaTyxaaxe ypoaaell ~q cooT&eTCTBeBBo, b aaepraa B3a-

RMOAellcTBRH aeliTpoaa c nonepe'IB&IM MarBHTB&IM noneM; "' -'iacToTa SToro nomt. 

Benx'IRB& aaTyxaBRa: y p,q onpeAena:eTca sceMB npoueccaMH, npaBOAHII1RMR 11: Bb!-

6b1B&BRJO 83 H)"IK8 aeliTpoBOB CO CHBBOMfnapannen&B<;IM n0n10· (ypoBeH& p )1 R CO CIIR

HOM upoTRB norur (YJK!B&Jb q ·), B 'ISCTHOCTB; Ana xonoAHhiX aeliTpoBoB Yp,q • pvap,q • 

- nonaoe ce'leaae 

aeKorepeaTHO!;"' paccea:BIISl. aa ypoBHSIX p R . q COOTBeTCTBeBBO, .Ecna B BS'lan&Bhlll MO-

MeliT BpQM8Bil see aeliTpoHY. ()y)l)i noMpR30B8Bbt no nomo, TO . CP (0) • l , C q(O) •· 0 ll 
. . . · Ill 

R3 H3BeCTBbiX pemeaHll S'l'BX ypeBB9BB~-.. Cn&AyeT, 'ITO BepDSITHOCT& 06BapylKBTb B MO-

M8HT BpeM9Bil t aeliTpoH Ba ypoaBe q paaaa 

3 

., 
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' 1 a It <t>l • 14 <2b) .:..u .... 
• q ( t --r (e 

Rea) +Om 8 ) • 

Uma 
+e -· 2coa( t Re~)) e -<yP + Y 4 )t, . 

I I K 
a •·Uw,-"') +(2b) f, , "'o • E

4
-E.-1(y

4
-y.). (2) 

MolKHO noxa~aTb, 'ITo (I) a (2) cnpaaennRBi.J ·nns naxeToa c paaMepaMs f' ».\ 

.. 

,, 

MHOI'O MeH~~~MH o6naCTR, B KOTopoA neACTByeT MBI'HRTROe none, noaTOMy Jllll! nepexpna 

K npoc_Tp8HCTB9HHOI! KapTRHe Jl0CT8TO'IHO llO)lCTIIBRTb B ( 1) II ( 2) 

, ao· 

• I'll& I t- L. 
v 

OTC'IRTWBII&TCR BllO/lb HanpasneHRR JlBHlK8HHR HeftTpOROB, .8 'IIICTHOCTR, BapoRTHOCTb nepeo~ 

pR&HTIIIUJR CllHHa Hei!Tpoaa \10 Bb!XO.Ile H3 ol'!nacya B3o!IRMOJlel!cTBRR onpe.t:t&llR9TCR ljlopMy., • 

Roll ( 2) t ,. !... , . rna t •llnaaa STolt o6~aCTR, B nocne.t:taeM cnyue peaynhTaT ( 2) ae..: . ', .. ,/ v . ' ;\ 

pes a ~na nnocxax ~na; STo canaaao c TaM, 'ITo 3anaqy .o nepeaopoT~ cnaaa aei!Tposa 

nocne npoxo~eHHR 06/laCTR B311l!JdOil9ACTBRR_. Mbl ~lK9M paCCMo!ITpRBaTb B PBMKo!IX TeopHR. 

paCC9RHRH, C JlpyroA CTOpOHW, R3B9CTHO, qTo B T90pHR PIIOC9RHHR fio!IK9THbiA H ,BOnHOBO~ 
• ·. . /2/ . 

llO.EIXO,Eibl !IKBHBaneHTRbl 

.. 

' "'·' ~ ' I j.. 
B&IpalKeHRe t~na aepoR1'HocTH nepexona {2) RMee1' noaon&ao cnalKHYIO aaeacaMOCTb · 

1. 

1. ~~1, 

t ~ 

' ~ . 

OT WRpRHbl ypOBHeA1 Melf(Jly K01'0pb!MH llpOBCXO)lH1' nepeli:OJlhl , PaCCM01'pHM neCKOilbKO 

'lae::ahJX cny'laea. nycTb Yp •·y· .. y I 'ITO C001'BeTCTByeT napaMBI'HR,iHOMY peaosaucy 8 

u&nonapaaoaaasoll MRweaa. Tor.t:ta Rea- •· v ( E 
4

- E•- w )1 +(2b)1
1 Ima • 0 .11a o6tuero Bbipa)f(e

HRH (2) nonyqaeM: 

a· 
I c. Ct)l 

I 

~ It . I I 
(E,-E.-c.J)\(2b,:Fn -rv<E.-E, -w) +(2b) e-ayt. 

(3) 

' 2 

3aBHCRMOCTb eepo~THocTa I C • ( t) I OT 'IIICTOTW npanolKeaaoro non11 w a lliiHHbiii MoM eaT 

Bp&M~HR TIIKBII JKe1 , KIIK R B OTCYTCTBRe 38T,XBHRS!, 0TCIOJlll cnenyeT
1 

'ITO H3Mepeaae HH-

• TGHCRBHOCTB npOXOilRWero llY'IKB B H9KOTOpol! TO'!Ke MHW9HH B 38BHCHMOC,TR .OT 'IBCTOTbl 

He Jlii9T CB91l9HRII 0 311TYXBHRH ny'!Ka, 

nyCTb :enepb B~llO/lH~HO YCilOBHe 

I Y4 -y • I >> 2 b , 

K01'0poe peanaayeTCH B '18CTR'IHOfiOilRpR30BBHHOA MllllleHH npa llOCTSTO"'HO MilnOR iSMD/lHTY-. 

ne nepeMeaaoro nonH, Peweuae (2) MOJKHO Torna aanucaTb e anae 

x/ .. 
3aM8TRM1 'ITO B CBH3H C COOTHOW8HH9M ll ttl E >'h scjltjleX'I:II·Bifo!lll UlHpllka• pe30Ho!IH-

. Ca 3aBHCRT R OT
1 t , 0pR y >' Yp -yq II b STa 38BHCiflviOCTb C.To!IHOBHTCR onpeae-

nliJOIJiell. Ecna 'JKe ry >IE -E r I TO WRPIIH8 CT8HOBIITCll HIICTO/lbKO 6onbiuol1, 'ITO pe-
• p .. 

30H8HCHW9 scjltjleKTbl B00611le ~e MOI'YT 6b1Tb 38Ma'l9l!~, ''.' 

4 

--~ /: 
,~: '.. ,_,J~\~ 

,''! I,,~·," • 

• 

8 
IC.(t)l_ 

, I~ I I ,1 I, 

't 
• l4 (2b) le-IIY,.t +·e-8).-<a' 

(E - E -c.J )*:t- :(y - y >' I q p q p 

-2coa(E -E •w)t -<y.+y0 >t I 
• p • ' 

EenR y P >)I y 
0 

RnR y q » Y P 1 ~. KIIK MOlKHO BIUI9Tb1 HBIIAy:rca T8 

M9HB, 'ITO B cf>opMync (4) EIWp8)f(eBB9J3BKni0'19HH09 B cPRrypHb19 CK06XH 

6nHaxoe x CllHHHne, 3aaacHMOCTb aepoHTHOCTH I C (t).) ~ OT w HMee • 
CKYIO cf>opMy c WHpHHOlt, onpenenste¥OA p83HOCTbJO WRpBHbl ypOEIH~A p 

npoaepRTb, 'ITO p83HOCTb WHpRH f 
. y P -·y • .,... a 

rna 'I cTeneHb nonspasanaa MR.W.I!oBR. B 'IBOTHOM cny'lae pacce,~~! .x1 

Hll '!aCTR'IHOilOnHpR30Bo!IHH01t MRIIl8liR a • pvu , u· - (!~~~~!'· 

pacCeRRRII HeATpDH8 Ra l!Ape CO CllllHOM1 BHTBilo!lpannen&';!bl~ CllRH)"'':Jk~'T] 

!'I 
8 CT8UROHo!lpH~X ycnOBRIIX nonsoe 'IHCnO aeATpoHOB Hll ypoBtHe 

TOnCTOA MRW8HB paBHO 'i 
'I 

,.; a A 

N• IoJIC.(t)!'dt • (E• -E.-"')2,;:-r" 

rae 

I 
lo (2b) (y+:y•) 

A •·- ----"'---
8 Yp y • 

8 a 1 
r .. (y + y > 0 + _b _ >, 

P • y P y• 
I 0 - HHTeHCHBH001'& naaa10wero ny'!Ka, Kax BRAHM, aaaacaMOCT& n 

Tpoaoa N 'Ha ypoaHe 

nopeHU9BCKYIO cf>opMy C 
b2 \. 

nil, xoraa -- « r 
Y•Y• 

q oT 'lo!ICTOTbl npano>KeHHoro nona w B.Of5 

WHPRHOA ,onpenenHeMol! r . B cny'!ae JlOCTo!l 

1 WRpRH8 nHHHH onpenenHeTCII 'IHCTO HJl9pl 

3BTyxaHHR II p8BH8 CYMM9 WHpi!H ypoBll91! p R q • 

Ha 0Db!T9. BGJ\H''IHHY r MOJKHO onpe,E~enHTh, HanpaMep, 113MePHI! 3B 

'IBCTOTbl w .'IHCna paCCeHHHblX XOnOilHb!X Hal! TpoHOB C ll9pli()H8'18nbHbll 

nonHpeaanRu, B caMOM aene1 B KplfCTanne xononHhJe Hel!TpOHbl Mory•f pB 
/3/ 

C [!9p9BOpOTOM CllHH8 , no9TOMY TOnbKO HeR TJ:I0Hbl 1 HCfibiT8BWHe, BHB'Ii 

nepeeopoT cnaaa a nepeMeHHOM M&rHR THOM _none, MOryT nocne paccena 

BOHB'IBnbHbiM H8DJ)o!IBneHR9M CllHHIIo 

Hsae,o.Tso , ,'ITO napaMarHRTHbiA peaonaHc 'lacTo paccMaTpeaaJOT ~e;a1 

, .. ·r 
5 

t'r; 



,, 1\,' 

(2b) -Uma 
• l4 • --- (e 

(Rea) +(lma) a 

a 
lc.<t)l Um a 

- 2coa( tRea))e -cy• +y 4 lt, . + e 

a a li 
a •[(w 0 -w) +(2b) ), , w

0 
• E• -f;

0 
-l(y• -y

0 
). 

(2) 

oKI!31!Tb, 'ITO (I) B ( 2) cnpasennasbr nna naxeTos c PB3MepaMa f' ».\ 
OHbWBMH o6naCTH, B KOTopoll nei!CTByeT MBI'HHTBOQ none, noaTOMy llnl! nepOXl),!ll! 

BHCTBeHHOil Kl!pTHHe llOCTI!TO'lHO nO,!lCTI!BHTb B ( J) II ( 2) t • .!.. 
1 

l',!lQ I 

, I R'O 

v 
.aeTCI! B,!lOnb Hl!npasneHBB llBHlKeHHH HellTpOBOB, .B 'IBCTHOCTII, BOpoi!THOCTb nepeo"':' 

HOilTpOBI! ~0 Bb!XO,!le 83 o6nac:ra B31!H.MO,!lellcTBHII onpenenl!eTCB ljlopMY.,:"' ' 
CnHHB 

, rne f -nnnHa aToll o15nacTa, B nocnenHeM cny'lae pe3ynb'l·aT ( 2) se..: 
t .. !._ 

v 

nnOCKHX BOnH; aTO CBH3BHO C TOM, 'ITO 31!,!ll!'ly 0 nepeBOpOT~ CnHHI! HOIITpOHI! 

XO}K,!l9HHH ol5nacTB B38H~OllOI!CTBHI!. Mbl MfllKOM paCcMBTPHsaT& B p8l\(K8X TeOpHH 

, C llpyroll CTOpOHbl 1 H3B8CTHO, 'ITO B T80pHH P80COIIHHI! nBKOTHb!ll H ,BOnHOBOjl 
121 

ISKBHB8119HTHbl 

lKOHHe lliiH BepOBTHOCTH nepexona (2) HMeeT llOBOnbHO CnOlKHYID 31!BHCHMOCTb 

xi ' 
.r ypoaaell, Me}K,!ly KoTopbrMH npoucxonaT nepexo.acr • PaccMoTpHM necxoncxo 

nycTb y P • Yq a y 1 'ITO COOTBeTCTByeT napi!MI!l'HH,iliOMy pe30HB11Cy B 

MaweHx. Torna Rea- •· y'(E• -E0 .-w)\(2b)l,lma•O .113 o6tuero BhrpalKe-
nyqaeM: 

2 

I C ( t) I 
2 

~ ~ .pin 2 t v' ( E · - E 
• (E -E -w)t(2b) T • P 

• p 

-w) a+:( 2 b) 2 e- ayt • 
(3) 

2 
r, aepo~THOCTH I C • ( t) I OT 'I!ICTOTbl npanolKeaaoro non11 w 

B lliiHHblll MOMOHT 

KBH me, KBK H B OTCYTCTBHe 311TYXI!BHI!, 0TCID,!ll! cne,ayeT, 'ITO H3~peHHe HH

H npOXOllHlllero ny'IKI! B HOXOTOpoti TO'IKe MHWeHa B 3BBHCHMOC,TR .OT 'IBCTOTb! 

eneHall o 3BTYXI!HHH nyqxa, 

Tenepb BblllOnHeHO YCIIOBHe 

I r4 -y • I>> 2 b , 

H3yeTCH B 'IBCTH'IHOnOIIHpH30BI!HHOI! MHWOHH llpH llOCTI!TO'IHO Ml!nol! BM!I.ri&Ty-

01'0 nonH, PeweaHe ( 2) MOlKHO TOI',!ll! 3anHCBT& B BH,!le 

THM, 'ITO B CBH3H C COOTHOUieaHeM l\ tl\ E > h :a4M!>eKT,H·Bili!H U!Hpl!MI!\ p830HI!li-

H OT f • npa V > l'p -y4 H b aTe 311BHCHMOCTb C,T81fOBHTCH onpene-

nH lKe rV >IE - E r 1 TO U!BpHHI! CTI!HOBBTCll HI!CTOIIbKO 60nbUJOtf, 'ITO pe-q p 

eKTbl B006llle He MoryT 6b1Tb 31!MO'Ie:Sbl, 

4 .. .. 
/.;.. "· ..1 •.• 

;.• 1 •1 \): 11 
1
u,,, ~ 1, ~·~~ " 

2 

I c. <t>L 
I' 

'J 
.. 14 ( 2 b ) 1e _., .•.+:e -•r. t 

(E - E -w )*,..:(y - y ) 2 ' q p q p 

- 2 cos ( E• - E 
0 

-w) t e -<y 0 + Yq >t I 

·. 

' ~.~-

(4) 

EcnB y 0 >>! y q BnB y q >> )' P , T6, KI!X MO>KHO BHil9Tb0 HI!AilYTCH T8KHe 3HI!'I8HBR ~

MOHR, 'ITO 8 4JopMyne (4) Sblpl!lK9BHe,31!XII10'19HHOe B ljlarypHble CXofhtHtllPHMeT .11HI!'I9KKe
0 a .· 

6nH3xoe x enuaune. 3aaHCHMocT& seposTHOCTH I C
4 

(t)J. oT "' RMeeT 1'orna nop~xnea~ 

CXYIO 4JopMy C U!HpHHOft, onpeQeiiReMOA p1!3HOCTbiO WHpHifbl :YPOBHe.ft p 
H q nerxo 

nposepHT&, 'ITO paaHoCT& WHpaa 
· Y 

0 
-·y

0 
.,.. a 'I , 

rne '1 cTenea& nonapa3anaa MBWOIHK •. B 'laCTHOM cnyqae pacceauaa xo nonHblX aeliTpoaos 

Ha 'IBCTB'IHOnonRpH30BI!HHOJI MHWeliH a· • p V (1 a· - ce~eHHe HexorepeHTHoro 

pacceliHRR HellTpoHII H8.111lpe CO CURBOM~I!HTHn&pannen&Hbi.M CllHHy HeltTpoaa, 

B cTanaouapablx ycnoBHllx no/IHoe 'IHcno aellTpoHoa aa ypoaeHe q 

TOnCTOil MBWeHB paBHO 

rne 

a A 
N•I0 f1C.t(t)j.dt• )a+7 

o . (E
0 

-E
0
-w 

lo (2b).(y +y•) 
A:' S --- n 

,Y • y • 
a a a 

r • <r +.,.. > ·c 1 + _b _ > , 
• • r. r. 

lliiH ll0CT8TO'IHO 

(6) 

I o - HHTOHCHBHOCT& nanaJOlll81'0 ny'IKI!, KaK BH.QHM, 
38BBCHMOCTb nonaoro 'IHC/111 ReA-

TpoHOB N aa ypoBJle q 

nopeHueacxyJO ~PMY c 
bl 

nH, xorna -- « 1 
Y.r. 

0'1' 'II!CTOTbl npBnO>KeHHOI'O nona w s o6weM cny~ae ~MeeT 

WBpHHOA,onpe,aen&eMol! r , f cnyqae llOCT.,TO'IHO Ml!/101'0' no

t U!HpHHI! IIHHHH onpenenReTCR 'IHCTO HnepHblMH 91jl~eKTI!MR 

38TYXSHHR H pi!BHI! C:YMMe WHpi!H ypoaaell p B q , 

Ha onbtTe ·.aeira'quay r MOlKHO onpe.aenwr&, aanpaMep, B3Mi!!pRH 31!BHCHMOCTb OT 

'II!CTOThl w .'IHCnl! paccei!HHblX XOnOllHbiX Hell TpoHOB C nepDOHII'II!IIbHblMH Hl!npaB/IeHBRMH 

nonHpH31!QHH, B CI!MOM nene, B XplfCT8nlle XOnOQHhte HeiiTpoHbl MOI'yT pacceHBI!TbCll TOII&ItO 
/3/ 

c ,nepesopoToM cnuHa , Oo&ToMy TOn&Ko Hell TJ:IOHht, HCnbtTaswue, saa'lane pe30HIIHCHWII 

nepesopoT cnaaa a nepeMeHHOM M8t'HHTHoM .none, MoryT nocne pacceaHaa o6nanaT& nep

aoaa'laH&HhiM aanpasneHHeM cnaua. 

H<!aeeTHo , ,'ITO napaM8t'HBTHbtll pe3onaHc 'II!CTo paccMaTpusaJOT B;I!K nponecc,. a xo-., 
' 5 

•' ~ 

l'!f , .. ' 

0 

i 

•;'J 

'\::, 
;·., .,. 

',·'" 
l 

,\ ~~ :-~·-



[IJ. 

f r 
(· 

' ~,"' 
~ I' 
:·' 

/I 

ropoM npoucxo.QRT IJ3/lY'Ieuue . una nornome'HBe pa.QRo'!iatiJOTHor·o $0Toua. Opa 8TOM npe.c~no

naraeTca, 'ITO lla.Q8~1l!ee R311Y'I9HR9 H9MOHOXPOM8TR'I9CKOe R BMeeT H&KOTOpWft p&s6poc 'I8C-

TOT £\.cu B palloue cu •· E - E p .. , Mollll!o IIOK838Tb, 'ITO Taxolt no.c~xo.Q B03MOlKeH 
1 1 

TOr.Qa, xor.c~a BbliiOIIHRIOTCR uepaseucTBa 
1
-;;;-::-;;--r « t « li-
.c. .- Er~ I 1 

B COOTBeTCTBHB CO BTO-

pol '18CTbiO Hep8B9HCTD8 llpH lj!OTOHHOM IIOAXOJ:\e BC9:t'.Qa £\.cu '» b PaccMoTpRM 

aTOll TO'IKH 3peHBH napaMSl'HHTH~II p930H8HC B H81119M Clly'Iae, 

Ecnu pa36poc qacToT t\.ru 6onbwe; 'I9M IIIHpBH~ yposuell, TO WIJpRHS pe30B8HC8 

onpe.QemteTca.- TOIIbKo senB'IRHOII A<ll R He 38BRCDT OT 'y 
p II Y,. 

PaccMoTpRM Tenepb cnyqaJI, Kor.Qa Aru << y .... , B STBX ycnoBHSIX H3/lY'I9RHe 

MOlKBO C'IHTSTb MOHOXpOMaTII'I9CKHM, DyCTb, AIIH Ollp9.Q9119HHOCTH, HMeeT M9CTO llepeXO.Q 

C ypoBHH p 

rAe 'lneu 
dP 
1ft 

ua ypoaeub q , CxopocTb liiSMeueHHR 3aceneuuoCTH q - ypOBHSI 

dlt .. (t)\
2 

dt 

2 
dP -·y it .. (t)\ 
-- q dt 

xapaKT9plii3Y9T lii3M9H9HiiiQ 3SC9119HH0CTH 

(6) 

q -yposuli 3a'·c'leT norno-

c 

' meuua ljloTOHOB, a '!neB -')' .. I c .. (t)\ xapaxTepu3yeT yMeubmeuue aacen&B:aocTH '!ic·nea·.; 

CTBH& uanH'IHH WlilpHHhl Yq 0 0TC!Oi18 

2 

dP 
dt ~+y\C\

2 

dt q ~ 
(7) 

BepoRTHOCTb nepeXOAS B 9.QHH!IIlY BpeMeH!I C ypOBHH p Ha ypoB9Hb q , ycpe.QHQHHSSI 

110 Bp&M&Hiil lKH3HH ypoBHH p r llpHHHMS&T BB.Q: 

. t 2 2 1 1 
<~> ··r r r.! c (t)! dt+r 1 c <t)l <t » _. _ > 

dt P q 0 q · P " Yo Y q 

HIIH 

2 

b (y +:y ) ,_ 2 p q 

<~ >"' y y {,! Cq(t)! dt • 2[(E ,...E -llJ )"+(y +y jij 
d t • "o " • • " 

(8) 

.Hcuo, 'ITO '!Reno nornomeHHblX unu H31ly'leHHhlX ljloTouoa llponop!XHOHS/lbHO (8), Kax 

BH.QBM, 38BHCHMOCTb < lf_ > OT 'ISCTOThl llpliiiiOlK9HHOl'O MSl'HHTHOl'O 110/lSI HM99T llOpeH-
. dt ' . 

119BCKYIO ljlopMy; C WHpRH011 1pSBHOII cyMMe WHpRB ypOBHell, nerKO IIOK83~Tb, 'ITO BblpS:lK&HHa· 

(8) CllpaB&.QilRBO H B CIIY'IS&, KOl'.Qa O.QRH R3 'YPOBBell HM99T WRpBBy, paBHYIO Hyi!IO, 

nuTepaTYpS 

I, H. PsM3ell, MonexynapHble ny'IKR, M., 11n, 1960. 

2. C, IIIae6ep. Bae.c~euue s· penaTRBRCTCKYIO KBaHTOBYIO TeopUIO Ilona. M., Hn, 1963. 

3. A. AXHe3ep Iii 11, noMepaB'IyK. HexoTOpbl9 BOIIpOCbl Teopuu R.Qpa. M,, rTTI1, 1960, 

• 

Pyxonucb IIOcTy11una B R3.QaTenhcxull oTnen 1 

9 OKTHfipR 1964 ·r, 

' . I
' .. .. . .. .. _ .... ~... ' . ~ ·,~. 
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