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/1/ 
B pa5oTaX /1954-1957 / H. H. Boromo6oB, HCXO.ll9 H3· ol5mHX _ npHHllHDOB, 

TSKHX KSK ·KoBapHaHTHOCTb_, npH'IHHHOCTb H •cneKTpan&HOCT&'_, pa3pa6oTan' MBTO.ll, 

n03BOnHBWHII CTporo .llOKS3STb .llHcnepCHOHHblB COOTHOW8HH9 .ll_ng. aMnnBT-Y.llbl yu_

pyroro pacceHHH9 MB30Ha Ha HY_KnoHe. 

12 61 
A.A. noryHOB u .llP• ' pacnpOCTpaHBnH H o6o6wHnH MBTOJl Boromo6oaa 

Ha p9.ll .llpyrux ynpyrHx H Heynpyrli'x npoueccoB, MHoro pafioT 6blno nocssuueao . 

TaKlK0 .llSn&HBIIWBMY pa3BHTHIO nepBOHa'l!!nbHblX pe3yn&TaTOB Boron_106osa 

DO a_HanHTH'IBCKOMY npO.llOnlKBHHIO o6o6weHHblX q,yHKllHA IDO.ll'IHHBHHblX ODp8.ll8-

neHHblM ycnOBHSIM/ - pe3yn&TaTOB, nelKalllHX B OCHOBB .llOKa3aTenbCTBa .llHCnepcu

OHHblX _COOTHOW8HHA, Ha1r6onee 3aKOH'IBHHbl8 pe3ynbTSTbl B STOM HanpaBnBHHH nony-
/3/ . 

'18Hbl B pa6oTe B.C. Bna.llHMHpOBa H A.A. noryHOBa • ABTOpbl STOA 'pa60Tbl, coqe-
. · Ml 

Tag MBTO.ll Boron1060Ba C HHTBrpanbHbIM npB.llCTaBneHHBM _vfocTa-neMaHa-.llaAcoaa 
~ 

.llnH npH'IHHHOro KOMMyTaTopa, .llOKa3anH 06my10 TeopeMy 06 aHanHTB'IBCKOM !IpO-

.llOnlKeHHH o6o6weHHblX q,yHKUHA; OXBSTblBalOlll_yro WBpOKHA Kpyr q>H3H'IBCKBX npouec

COB IB TOM 'IHCne H 'BHpTyan&HbIX' npoueccos/. HeKOTOpble cne)lCTBHSI STOA Teo-

/5/ 
peMbl 6blnH nony'IBHbl H83aBHCBMO 0Me H TeAnopoM • 

/6-9/ 
Pa6oTbl ' BKnIO'l0HHbl8 B .llHCCBpTanHIO, 3aTparIIB_aIOT STOT lK8 Kpyr 

sonpocoB, 

. /7/ 
B nepBOA rnaBe JlHCCBpTaUHH, OCHOBSHHOA Ha pa6oTe , .llOKa3aHa TeopeMa, ,j 

HBn9IOllla9CSI o5o5meHB8M ynOMHHyToA BblWe TeopeMbl Bna.llHMHpOBa Ir noryHOBa 

'.llmt cny'laH, .Kor.lla ace '10Tblpe MaCCbl B peaKuHH Tuna A+ B ➔ C + !) 
· - /6 8/ 

MoryT 6b1Tb pasnH'IHblMH. Bo BTopoA rnaae /pa6oTbl ' / uccne.lloBaHbl B o6meM 

cnyqae nponeccbl THna I{+ Cl, -+ }/'+ g + C , r.lle I{ - ay1tnoa, a. , & , C -

6o30Hbl, B Tp0Tb8A rnaBe Bb1B8.ll0Hbl cneKTpanbHble npe.llCTaBnBHHSI JlnH HBKOTOpblX 
. /9/ . . 

BBpWHH pacna.lla. TaKoe npB.llCTaBnBHHe D03BOnHno HaATH B 0.llHOM830HHOM npH-

6nHlK8HBB aMnnBTY.llbl pacna.lla K -Me3oHa H rHnepoHa_ Ha .llBB ,::un&HO- B3aHMO

.ll8AcTByromue 'ISCTHU,bl B 3SBHCHMOCTH OT q,as pacce9HHSI DpO.llYKTOB pacna.lla, 

nep8A.ll8M K 6onee DO.llp06HOMY B3nOlK8HBIO pesynbTSTOB DO rnaBaM .llBCCep

TaDHH. 
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.-1-
rnaBa 1. AaanHTH'l0CKH0 CBOilCTBa aMnnHTYIH,I HeynpyrHX np_onecCOB 

C y'laCTHeM' CTpaHHhlX 'laCTJIU 

. •PaccMOTp0Hbl peaKuHH 

K + N-4 'ii:+ Y, 
.1r +Jr~K+ y 

' 
HBnmomuecsr THnH'IHblMH npHMepaMH aeynpyrux nponeccoB, B KOTOphIX 

H J:J.Be B J{OHue/. HM0!0T pa3Hhle Macchi. 'laC_THUhl /13.Be B HS'lane 

Ill 

III/ 

Bee '10Thlpe 
,/ 

nycTb Pi. H ~L 

·- /a KO.Hue/ peaKuuu:. 

CP2. H ~,.) - 4 HMnyn&Chl. 6apHOHa H M030Ha B Haqane 

r.2~ M2- _q2 = m2, 
l l'le , It l ' 

BBOJ:J.HTCSI CHCTeMa OTC'leTa 

c r~ = r· r -r i) 
P1 + 1i = P2. + ~2. 

➔ 

ft t 
M1. l=o 

M2. 

l = 1. 2, 
II I 

/2/ 

/3/ 

KOTopyIO .MO>KHO paccMaTpHBSTb KaK o6o6meaue CHCTeMhl BpallTa /oaa nepexo13.HT 

B ·"cucTeMy BpallTa npu .M1-:: M'2. I. Bee BBKTOpbl B ,no'll cucTeMe Bh1p~>KaIOTcH 

npH nOMOlllH J:J.BYX oeapaaMepHblX HHBapHaHTOB )I H t 
. '-

.· _ .!.( P1 f P2.) 1.1. + ~2- t-i, = _1.(i _ f"' Y, 
y - 2 M1. M2- M

1 
+ M2.. ' · '+ M1 M1 

!, /4/ 

,B CHMMeT~H'IHOll qiopMe. 

B CHCT0Me ?TC'leTa /3/ Bh!Be13.eHbl J:J.HCnepcHOHHhle COOTHOW0HH!I no nepeMea-

HOll V npu MHH;.,blX 3Hl3'10HH!IX Mace M030HOB. nonIOCbl OllHOoapHoHHhlX COCTOSIHHll 

H rpa~HUbl J:J.ByX BBTBell HenpepblBHOrO Cll0KTpa Bhipa>KaIOTC!I nHH0ilHo '10pe3 f 2 
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JloKaaaaa cneay~maH TeopeMa, noaBonHIOUlaH npoaon»<aTh aHTHapMHTOBY 'ISCTb 

aMnnHTyJ:J.bl B o6nacTb BemecTB0HHblX 3Ha'IBHHll Mace Me30HOB. 

'1"' ) • ·-rt(l, 
TeopeM4, nycTb T.j,('.r.1, x,.·, X3·, ?C,. ;_ L,J- ' - '!0Tblp0 0606-

llleHHble qiyHKUHH '10Tblpex. 4-BeKTOpOB X1) 'X2,; 'X3, x'.'. HHBapHaHTHb10 OTHOCHTeni.

HO npeo6paaoBaHHll ua aeoaaopoauoll opToxpoauoll rpynnh1 nopeana H yaoaneTBOpH

IOlllHB OObl'IHblM ycnoBH!IM aana3J:J.hIBaHH!I H onepe>KeHH!l/
3

!_ nycTb HX qiyp&e - o6pa-

3bl ~(K,,K2,,1<.
3
-,K,.) -yaoaneTBOpHIOT ycnoBHHM •cneKTpan&aocTH'x/: 

~ J = 
ecnH 

.. ,. .. , .. 
K1._40.1 11 K1 <os., tj ( IC1., I{'.!-, K., If.,) = tj (K,. K.,, K.3, K,.) 

r"- (K,, 1(-&, l<.3' K.'I) = ~a. (K,1,K~, K3, K,.) ecm11 
K~ 4- a.~ H k~d:; /5 / 

T..(K1,l<-&,l<.3, 1<'f)==O, 
"ii 

ecnH 
. )t c" (K1+ K'I <: unu k • <.O }(: + " • /6/ 

rae nonoll<HTen&H!>Ie 'IHcna I¼ • ge H C noJ:J.'IHH0Hbl ycnoBH!O 

C ~ Q,e-,- i:::: i, 2. 
a o" 

nycT&
1 

aanee, nonoll<HTen&HhIB 'IHcna 

xx/ 
TaKOBbl, '!TO 

Bez: o, 
M2, 

t H BellleCTB0HHbl8 'IHcna ,rt ' -6t 

'C'"- <( '}11ltn 
e w~c 

{ w' + M; - 2 w!!i.W+ M:-a.~ 
. VI + a.e - Be }. /7 / 

Toraa MOll<HO nocTpOHTb q,yHKUH!O 
p ( 'l, . 'l2, • ri, /l,, ' 'l; ; W) 

ci6o6meHHY!O OTHOCHTBnbHO B0ll.l0CTB0HHOll nepeMeHHOll w • 06paU1B!OlllY!OC!I B 

uynb npu W..::. C H auanuTH'IBCKYIO np11 W ~ C · oTHOCHTen&HO coBOKynaocTH 

nHTH KOMnneKCHblX nepeMeHHblX • / :Zi, ':t:z, , i, , '1,, , '1; / B HBKOTopoll 06-

nacTH D ( W) , coaepmamell BC~- TO'IKH BHJ:J.a 

xi 

xx/ 

B OTnH'!He OT pa60Tbl BnaJ:J.HMHpOBB H noryaoBa
131 

Mbl paccMaTpHB88M TBKll<e 

cny'lall a. 1 :f: 0.2,, 'l ,. ,. . ' 

0TM0THM, '!TO .B 'laCTHOM cny'!ae, Koraa a.,::::a.,.=M+~s/ M, ==M,.=M . aepa-

B8HCTBO, /7 / 3KBHBaneHTHO aepaBeHCTBY /1.5/ paooTbl H npH aTOM npome 

no ¢opMe, · · 
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:e - M'l, 1.- 1. Z1,: M: , · 'l3 = 't"1. , 'Z'i = 't'.2, , 'l5 = - 4A2,; 

anecb 'ti ~ rr; , a "HHBSpHaHTHSSI nepena'la HMnynbca• 4 .i:l'J,=- (K.1 + 1<1,)a, 

npo6eraeT BHYTPeHHOCTb HeKoToporo sn_nHnca /aaBHCRIUero OT Me , "Ce H w 2, . . 

CM. <popMynbl /4.9-12/ rnsBb[ 1 J:lHCCepTan1rn/. <l>yHKnHll <p('l,,'11,'13,'l,,; 1,; w') 
Taxoaa, _'ITo npu BemecTBeHHblX P1., P2. , P3 , P'I H3 nonnpocTpaHcTBa 

. f£ + p,. + p3 t p,. == 0 • nn11 KOTOPbIX BenH'IHHbl ;;, == p:,' 'l!l== p; 
l, = Ps._ , . 2,/'" P'I"' , 'J!5 = ( P£ + pJ2. npHHanne.>1H1T o6nacTH 'JJ(V(T4+P,Y-j 

HMeeT MecTo _npencTaBneHHe 

~<Pi., p,.j,, IP") fCr,\P;, t, r:, Cp,~p,.)\ Vcf¼+fit) 

11 r: ... r: >o /. npH. (Pi+ p,Jt > c1 

C<j:>opMynupoBSHHaSI TebpeMa OXBaTblBSeT B n!)HHUHne Bee 

'ISCTHUSMH B Haqsne H C J:lBYMSI 'ISCTHUSMH B KOHue pesxum1. 
npoueccbl c J:lBYMll 

OonaCTb SHaJIHTH-iHOCTII SHTHSpMHTOBOJI - 'ISCTH no. nepena'le HMnyJibCS He 

.. nycTs, _TOJibKO ecnH npH '['e,°::::m;. l= 1,2, BbinOJIHSIIOTCSI HepsBeHCTBS 171. 

HenocpenCTB8HHSSI npoBepKs nOKS3b1BaeT, 'ITO B COOTBeTCTBHII C peayJibTSTSMH 

11s,. ...,,, K . · 
npe):lblJ:lYl.llHX pSOOT Korns Hc..e PSBHO MSCCe -Me30HS, HepsBeHCTBO 

/7 / HspywseTcS1. 

rnsBs II • ,[lHcnepc110HHhle coo'!'HoweHHR ,nn11 noo_ueccoB c neoeMeHllhlM 

'IHCJIOM 'ISCTHU 

B SToJI rnsae psccMoTpeHa a o6meM · cnyqse KHHeMaTHKS npoueccoB THns 

}I+ 0. ➔ N'_+ B + C' 
/1/ 

rne a peSJibHhll! HJIII BllpTySJibHbll! <{ -KBSHT IIJIII 

.- pesJibHble 0030Hhl, Boo6me roaopg, C pa3HhlMH MSCCSMH no_Ko11. Bee 4-HMnyJibChl 

BhlpS.lKSIOTCSI B CHCTeMe Bpsl!Ts J:lJISI HYKJIOHOB npH noMOlllll nllTH H03SBHCIIMblX 

'j{ -MeaoH, I H C 
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HHBSpHSHTHhlX nepeMeH_HblX. Hsl!neHbl SIBHble Bbtps.lKeHHSI STIIX nepeMeHHblX ~epea 

CKSJISlpHhl8 npO!l3BeneHHSI B8KTopoa. 

Cneu11snbHO 11ccnenoasHs aMnn11Tyna po.>KneHHll _n ayx 6oaoaoa" npa _ sneKTpoa-

J{o-HyKOOHHhlX CTOJIKH0B8HllllX·• 8JieKTpOMSrHIITHOe B3SIIMOJ:l8l!CTBlle sn~KTpOHS C 

npOTOHOM Y'IIITblBS8TCSI B nepBO~ npll0JIIIR{8Hllll 00 3SpllJ:lY SJI8KTpOHS e" • np11 

TSKOM pSCCMOTp8HIIII pO.lKJ:l8Hlle 0030HOB BbI3bIBS8TCSI KSK Ohl OJ:lHIIM BllpTySJibHblM 

ipOTOHOMt noSTo~y npouecc TSKOrO TllnS HS3b!BSeTCSI BllpTySJibHbIM· <pOTOpO>Kne_HIIBM. 

TsKol! npouecc· CBOJ:lllTCSI. K 'ISCTHOMY cny'ISIO pesKUllll /1/. Korns 0., _ ecTb 

BllpTySJibHhlll q>OTOH C npocTpSHCTBeHHo-nono_6HblM IIMnyJibCOM. _KBsnpsT s_Toro 11M

nynbCS 11anS1eTcS1 HoBoJI /wecTol!/ He3Sl!IICHMol! nepeMeaHol!, ,[l11cnepc110HHb1e coo,-_'. 

Howe~Hll BblBOJ:lllTC!I CHS'ISJis nnll H~KoToporo <pHKTHBHOro npouecca, a· KOTopoM 

HMnynbCbI BhlXOJ:llllllHX 6oaoHOB npocTpSHCTB8HHo-nono6Hhl, AHSJIRTH'leCKoe npo-

· non.lKeHHe SHTllSpMIITOBOJI 'ISCTII aMnJIIITYJ:lhl npoBOJ:lllTCSI Ha· OCHOBe H8KOTopol! 

/10 6/ . ~ , 
TeopeMhl • , BhlJ:lBHHyToJI a Ks'leCTBe npsanonono6Horo 0606weHHS1 sHsnorH'IHOl! 

TeopeMbl J:lJISI pesKulll! C Y'ISCTHeM '18Thlp8X '!SCTIIU. 0TM8'1S8TCSI ·HenocnenoasTeJib

/10/ 
HOCTb B COOTBeTCTBYIOlllllX psccy.lKneHHSIX B psooTe • 

B nllTOM nspsrpscpe rJISBhl H3Y'ISIOTCSI KOSqlqlHUH0HTbl nepen /oi:tHOHyKJIOHHblMH/ 

nonIOCHhlMH 'IJI8HSMH B ps3JIO.lK8Hllll SHTIISpMllTOBOJI 'ISCTll aMnJIIITYJ:lhl npouecca /1/ 
. ·. . . 

no nOJIHOl! CIICT8Me COCTOSIHlll!. noKS3SHO, 'ITO '18Tblpe 113 wec,Tll TSKHX KOSqlqlllllll':" 

eHTOB SIBJISIIOTCSI npo113aene_HllSIMH Me30HHOrO 3Spllna HS. spMHTOBY 'ISCTb l) aMnnH-

TYJ:lhl COOTBeTcTayromero npoueccs c yqscTHeM MeHbwero q11cns qscTau. Bonee 

nonpo6Ho HccnenoasHs pesKUHll N + 'if ~ N' + 1T' + ri:" • El sToM cnyqse 

S) - SpMHTOBS 'laCTb sMnnHTynhl ynpyroro psccellHHll 'Ji. -M eaoHs HS HyKno-

_He B H8HSOJIIOJ:lS8MOJI OOJISCTH, ll ee cnenyeT C'{HTSTb qepe3 n11cnepCIIOHHbll! llHTe

r 
rpsn. 

rnsas Ill Cn eKTpSJibHble "npenc:'I's_l3JleJill_!I_ J:l_JISI H8K0_T0phlx aep_lll_lf_H psc:_nsns 

B nepBhlX nayx nspsrpscpsx nony'leHht. a np11MeHeHbt .cneKTpsnbHb1e npencTsa

neH11S1 nn11 cnenyromHx npoueccoa pscnsns cTpsHHblX 'ISCTHu: 

I{ ➔ 'if+ 'Jl'' /1/ 
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Y-K+1c 
,,. 

/2/ 

/ 3neCb y_ L HUH I\ - ranepoHI. 

B § a3yqeH1,1 aHanHTH'l0CKHe caol!cT_Ba aMnnaTyn npoueccoa /1 / a 121 · no 

KBanpaTy 
•· . . . 2, 

4_-HMIIYilbCS pa·cnanaIOll.lei!c,i '18,CTHllhl W H noKa3SHbl CIIeK-

TpaUhHbl0 npencTaaneHHll n'nll STHX aMnnaTyn. I1onyqenHoe npencTaBneHHe npome· 

nnll nponecca Ill /a3-aa OTCyTcTBHll c111rna y K a 'iL-MeaoHo.n/. 

!1yCTb ~ 4-11MnynbC I{ -Me3oHa, · a P H IC - HMnym;c1,1 nByx. 'if -
M030HOB /. ~ : p + I{ q:1.- ,.,2. p .. __:. K .. _ M .. 

I - w , - - I I. Tor1:1a nacnepcHOHHOe _cooT-

HOIU0HH0 nnll aMn1IHTyi:l1,1 

T
-rJ:J: .. 
'• (c.,r) = 

~tm . Tew .. + ~t:) = 
£➔ +0 

T npouecca /1/ HMeeT Ban: 

00 . rut 
.<,!.' l ( . J,,. T (w'') . d,l + T(d) 
1"{ £:+o ) w':1.(w':1.-w:i.-i.t) ' 

.1t .. 
~ · .. 

1n T ~~~>~ 
' . . 

(2'il/1zt:i.. L (p / f (0) IP,,,) <P., I Jl{co) lo> ~(w2.-M:). 
r. P,,,·= p+K 

M,,,?.i/'4 . 
ToKH t H }1{ B nocnenHeA cpopMyne onpenenllIOTCll pa·BeHCTBaMH 

~5. 
}cxi = i, S' 'f(x) 

+ s 1 . . S'S ~ 
tf I{ (:X:) = I, r 'f xtx>' s ' 

/3/ 

/4/ 

r <el(x)_ KOMMYTHpYIOll.lH0 no6aBKH ·K OllepaTopaM 

-M 930HHOro nonH COOTB9TCTB8HHO. 

rne b'ect:) H 'ii· H .,[-

B cny'lae nponecca /2/ aMnnaTyna xapaKTepaayeTcii nByMll CKanllpHhlMH 

cpyHKIIHllMII, llBUll!Oll.lHMHcll OI1epaTi>paMH B 'xtaoTonaqecKoM npocTpaHCTBe, nm• 

Ka>Knol! H3 KOTOPhlX HM00T M0CTO cneKTPS1IhH00 npencTaBneHae Tana /3/, TOIIhKO 

- 9 -. 

c HSilH'IHeM eme nonIOCHOrO 'IIIeHa /CM. cpopMYIIY /2,22/, rnaaa fil 

TSUHl!I. 

naccep-

Ecnu B paano:>KeHHH /4/ nnll ·MHl!MOII 'laCTH aMnnaTyn'1,1 orpaHH'IHTbcll npo

Me:>KyTO'IHbIM COCTOllHH0M C nByMll 'it -M030H!MH, TO /3/ o6pamaeTCll B IlHHell

H00 CHHrynllpH00 1!HT0rpaIIbH00 ypaBH0HH0, KoTopoe MO:>KHO peIUl!Th npH noMOll.lll Me;. 
. /11/ . 

Tona raxoBa-Mycxen11IUBHnH • B peaynhTaTe nnll aMnnHTyn1,1 pacnana nonyqaeM: 

T
rrt.t 

1 (w:i.) -

Cz ~ { f P( 
'tf 

br ex> :r c x -w'-) d_x + i. ~(w') Q(ir-4r~>}' /5/ 

rne C1 = "'I; (0) - aemecTB0HHall noCTOllHHaH, a 
S'
1 

cw~) _ S - cpaaa ynpyroro 

'ii -Me3o-
paccellHHll M030HS HS M030H0, I - H30TOnH'l0CKHlt cnl!H CIICT0Mbl nBYX 

HOB. AHanor11'IH1,1e pe3ynbTaTbl nonyqeHhl a B cnyqae _pacnana rane~oHa /2/. B. 

STOM cnyqae aMnnaTyna pacnana B1,1pa:>KaeTCH qepea cpaa1,1 ynpyroro p11.cceHHHH 

11 -Me30H8 Ha HYKIIOH0 /cpopMyna - /2.12/ -rnaBbl Ill/·. 06cy:>KnaeTCll CBll3h' 

1121 A . C pa6oTOII • nocBllll.l0HHOII H3Y'l0HHI0 pacnana - r11nep0Ha. 

8 Tp8Tb8M naparpacpe 11ccnenoBaHbl aHaIIl!Tll'10CKll0 caollcTBa aMnnHTyn1,1 

pacnana / I( rl ?,'it' I no KBanpaTy 4-11Mnynbca K- Meioaa •. floKaaaHo, 'ITO npa 

onpeneneHHOM 3Ha'l8HHH n'Byx npyrHX KHH8MSTl!'18CKHX. xapaKT8pHCTHK MOlKHO 

noKa3aTb cneKTpSIIhH00 npencTaBII0HH8 nnH aMnIIHTyn1,1 STOr~ nponecca. $TOT cny

qall COOTB0TCTByeT •CIIY'ISIO paccellHHll.Bnepen npH BbIBOne n11cne'pcHOHHl,IX COOTHO

weHHII nnll ynpyroro paccellHHll, KOrna aeaa6n10naeMaH o6naCTb OTcyTCTByeT. 

PyKonl!Cb nocTyn11na B 11anaTe1IbCKHII oTnen 
27 llHBapH 1960. rona, 
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