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.Haneuue peaouauca B m:iepHbIX peaKUHSIX anepBbie 6bmo o6ua-
. /1/ . 

py}KeJIO f • floae B 3KCIIepHMeJITe, . B KOTopoM TOJIKaSI _anIOMHJIHe-

BaSI MmneJI& 6oM6apllHPOBanacb MOHi;>sHepreTH'leCKHMII a - qacTII

naMn. qepe3 JieCKOnbKO neT 6bmlI THK}Ke OTKpbITbl pe3:>HaJICbl ·rrpH 

12I ·131 
pacceSIHHII HeilTpOHOB H rrpoTOHOB • B rrepBOM rraparpa<fie 

rrepaoil rnaBbl 1mccepTau1IH paccMaTpHBaIOTCSI llBe CT8!1HII pa3BHTHSI · 

TeopHH 3THX, TaK Jia3bJBaeMblX, peaoJiaHCJlblX SillepHblX peaKUHil, 

rrepBaSI H3 K0T0pblX xapaKTepH30Banach <fiopMan&HblMH, a BTOpasi-· 

lllIHaMH'leCKIIMII Il-OllXOllBMH. flepBbJe SIBllSIIOTCSI MaTeMaTH'leCKH 

K0ppeKTHb!MII, HO He MOI'YT lIBTb caeneHHil O CTPYKType I O lIHHaMH

Ke aTOMHblX SI/lep. OJIH HH'lel'O He I'OBOpSIT 0 TOM, I'lle l!Oll}KHLI 

IIOSIBHTbCSI peaoHaHCbl,. KaKli:e lliHPHHbl O}l{Hl!BIOTCSI. B lIHHaMH'leCKHX 

TeopHSIX y'IBTblBHIOTCSI CHnbl, neilCTByromne Me}KllY HYKllOHaMH, H 

BB0llSITCSI ypaBHeHHSI lIBHJKeHHSI, . 0IIHCbIBaJ0II{He lIBHJKeHHe HYKllOHOB 

B rrpncyTCTBHH STHX CHJI~ flpH 3TO-M OTKa3blBBIOTCSI OT ·MaTeMaTH'leC

KOil TO'IHOCTH ·. n o6mH0CTH, H B SIBneHHSIX CTapaIOTCSI oxBaTHTb To, 
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qTO anR HHX HaH6onee xapaKTepHo. B STHx-TeopHHX oqeHb cymecT

BeHHbIM orpaHHqeHHeM HBnHeTCH TO, qTo B HHX paccMaTpHBalOTCH 

TOnbKO cnyqaH, Koraa CHCTeMa coaepJKHT OUHOBpeMeHHO He 6onee 

oaHolt qacTHllbl B HenpepbIBHOM cneKTpe, T.e. npaKTnqecKH HayqaJOT-
. /4/ 

CH ,, act>«f,eKTHBHbie UByxqacTHqHbie aaaa-in" • EcTeCTBeHHblM ma-

roM Bnepea B TeopHH_ HUepHbIX peaKUHlt HBnHeTCH npaBHnbHblii yqeT 

TpexqacTHqffblX act>«f,eKTOB, Ha qeM 6yaeT CKOHUeHTpHpOBaHO BHIIMaHHe 

Bo BTopolt H TpeTbelt rnaBax anccepTaunn • 

BTopoii naparpa«f, nepBOH rnaBbi ITOCBSIWeH OITHC8HRIO Tpya

HOCTelt, ITOHBnH!OWHXCH _npH pemeHHH KBaHTOBO-MexaanqecKoii aaaa

qH Tpex Ten, a TaKJKe MeToaaM HX npeoaoneHHH. Bonee noapo6Ho 

/5/ 
paCCMOTpeHbl ypaBHeHHH 4>aaaeeBa I KOTOpble OK83blB8IOTCH H8H-

6onee npaKTnquwMH npn nayqeHHH aaaaqn pacceRHHH Tpex Ten. 

Bonbllloe npeHMymecTBO ypaBHeHHii 4>aaaeeaa aaKnioqaeTcH 

B TOM, qTo npH HCITOnb3OB8HHH HenoKanbHblX cenapa6enbHblX UBYX

qacTHqHblX IIOTeHUHanoB OHH npHBOUHTCH K CBH38HHOH CHCTeMe OUHO

MepHbIX HHTerpanbHbIX ypaBHeHHii. B aaHHOH pa6oTe llpHMeHHIOTCH 

HMeHHo. TaKHe 11OTeHuHanb1. noaToMy B TpeTbeM naparpa«f,e nepaoii 

rnaBbl paCCMOTpeHbl BOIIpOCbI: MeToa Haxo~eHHH pellleHHSI aaaaqH 

aayx Ten B HBHOM BHae npH HCIIOnb3OB8HHH T8KHX IIOTeHuHanoB 1 

qHcno BO3MOJKHbiX B UByxqaCTHqHblX CHCTeMax CBH3aHHbIX COCTOff

HHlt H pe3OH8HCOB, KOTOpble nonyqaJOTCH C HX IIOMOWb!O, a T8KJKe 

TeopeMa neBHHCOHa anR STHX noTeHuHanoB. 

B UHCCepTaUHH ITOK83aHo, qTo B cnyqae aenoKanbHbIX cenapa-. - , 
6enbHbIX noTeHuHanoB qHcno BO3MOJKHblX pe3OH8HCOB B oTnHqHe OT 

M8KCHM8nbHOro qHcna CBH38HHblX COCTORHHlt He 38BHCHT OT KOnH

qecTBa TaK Ha3b1BaeMblX "npHTRrHBaJOmHx",meHOB noTeHuHana. IlpH 

noaxoaH meM Bb16ope «f,opM«f,aKTOpOB H HX napaMeTpOB MOJKHO nony-
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qHTb OUHO CBH38HHOe COCTO.IIHHe H HeCKOnbKO pe3OH8HCOB aaJKe 

c noTeHuHanoM THna ·v ( le , le ') • -·g ( le) g ( le ' ) 161• 3To-r 

«f,aKT MOJKeT 6bITb BeCbMa none3Hb1M npH pellleHHH CHCT8Mbl OilHO

MepHbIX HHTerpanbHb!X ypaB~eHHfi1 nonyqeHHbIX H3 ypaBH~HHii <l>amte

eBa1 TaK KaK qHcno CB.1138HHbIX ypaBH8HHlt, a noaTo_My H paaMepHOCTb 

o6pamaeMhIX MaTpHu nponopuHoHanbH!>I nonHoMy KonnqecTBy qneuo_a, 

coaepJKamHxc.11 B Hcnonb3yeM~x noTeHuHanax. 

BTopa.11 rnaBa UHCC8pT8UHH nocB.11meHa H3nOJK8HHIO H pelll8BHIO 
. . /7,8/ . . 
TpexqacTHqaolt MoaenH _ • IlpeanoJKeaaa.11 B aHccepTauHH 

Toqao pe11IaeMa.11 Moaenb oqeab noaxonHT an.11 nccneaoBaHH.11 cnpa

BeMHBocTH paanHqHblX Te~peTHqecKH~ noaxoaoa TeopHH .11aepHbIX · 

peaKuHlt. C ee ITOMOWbJO MOJKHo Hayqa!b paanHqHbie (KoMnayua, 

KB83HKOMITayaa, ITOTeHuHanbHb!H) pe3OH8HCbio 

B~ BTopoM naparpa«f,e onHcaaa caMa Moaenb, cocTo.11ma.11 Ha 

UBYX "nerKHX" qacTHU, HMeJOmHx OUHH8KOBYIO Macey, H H3 6ecKO'-

uequo TRJKenoro Kopa ( C , 3-.11 qac:Tnua). napHhie B3aHMoaeltcT-

BHH Bb16Hp810TCH B BHQe CYMMbl HenoxanbHblX cenapa6em,HblX noTeH

UHanoB H 38Q8IOTC.II B TpexqacTHq~oM npocTp8HCTBe cneayJOWHMH 

MaTpHqHbIM_H aneMeHTaMH: 

~➔ ➔➔ ➔ ➔ 2. 
.<1e 1 ,1e 2 1 -V(1,3Jf 1e;,1e;> --8 c1e2 -1e;J~flrz,.<1e~g,2 ,J1e;J, 

-1 

➔➔ ➔➔ ➔➔ 2 

<le1 ,le2 I ·v (2,3J I 1e1·,1e 2 , > --sc1e1-1e;J t:.
1 

g(1,JleJ gm.(lc; J, 

<.ki ,J2 1 V(1,2).lk1;I; '> --8C;-;,, g,m<lcJ g,3 , 1 (le' J , 
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rile p • k 1 + k2 - nonHhlli HMnym,c llBYX nerKHX 

➔ 1 ➔ ➔ . 
le --. -(le, -le2J - HX OTHOCHTenbHbili ilMnynbc. 

2 

'laCTHU, 

B aaBHCH MOCTH OT · •mcna CBS! 3aHHblX H peaoHaHCHblX COCTOSI-

HHli ~Byx11acTH'IHbIX no/lCHCTeM " C + qacTHua" qacTHUbI HaahIBaJOT

csi: HeATpOHaMH ( n ) HnH npo_TOHaMH . ( p ) • no onpe]leneHHIO MO

]lenH "HeliTpoH" MO>KeT HaXO/lHTbCSI B llBYX CBSl3aHHblX (a HMeHHO, 

B h- H 2·s - ) COCTOSIHHSIX, a "npoTciil" - B 0/lHOM CBSl3aHHOM 

(B . J·s - ) COCTOSIHHH I H JlnSI. Hero cymec::TByeT 0/lHH 0/lHO'laCTH'IHblli 

·s - pei3oHaHCo C noMombio /laHHOli MO/lenH .MO>KHO H3y'laTb ynpy

roe pacceSIHHe nerKOli qaCTHUbl Ha CBSl3aHHOM COCTOSIHHH JlpyrHX /lBY~ 

'laCTHU, peaKUHIO no/lXBaTa, pacceSIHHe cno>KHOli 'laCTHllbl Ha OCTOBe, 

peaKUHIO CpbIBa, peaKUHIO Tpex'laCTH'IHoro paaBana, a TaK>Ke. nopo-

I.,.•, . 

. ·. 
' 

--~ (\ 

,j_: . 
:~ . ..,, ' 
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roBbie SIBneHHSlo 
1
' : 

H 
u 6 /9/ 6 

a OCHOBe ypaBHeHHH pa OTbl I IlO/lO HbIX ypaBHeHHSIM 

4>a/l/leeBa, BbIBe/leHa CHCTeMa HHTerpanbHbIX ypaBHeHHli, peweHHe 

KOTOpoli o6ecne'IHBaeT B03MO>KHOCTb TO'IHOro pacqeTa ce'leHHit BCeX 

ocymecTBnsi:10mHXCSI B . Hamett Tpex'laCTH'IHOli CHCTeMe peaKUHli. B . 

JlaHHOli pa6oTe BHHMaHHe KOHUeHTpHpyeTCSI Ha peaoHaHCHbIX peaKUHSIX, 

npoHCXO/lSlmHX npH pacceSIHHH"HeliTpOHOB"H "npoTOHOB" npH OTpHua

TenbHOli nonHoli aHeprHH, T.e. HH>Ke noporn TpexqacTH'IHoro paaBana. 

PeaoHaHCbI, B03MO>KHbie B paanH'l~bIX Tpex'laCTH'IHblX CHCT.eMaX 

( T.e. B CHCTeMax ,, C + p + p ,,~ "C +p+ n ,, H "C +n + n ") 1 noKa3aHbl 

Ha pHC. 10 

B TpeTbeM naparpa«jle npoBe/leHbl pacqeTbl ]lnSI CHCTeMbl 

"C + n + n ", B KOTopoli npH ynpyroM paccesi:HHH "HeliTpoHa" Ha 

CBSl3aHHOli CHCTeMe ~'C + n 13 Js - COCTOSIHHH" IlOSIBnSleTCSI KOMnayH/l 

peaoHaHC. B ]laHHOM naparpa«jle H3y'laeTCSI cnpaBe]lnHBOCTb TeX 

npennono>KeHHli MHKpOCKOilH'leCKHX TeopHli si:nepHbIX peaKUHli, KOTOpbie 

6. 
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' BBOllSITCSI llnH npeo]loneHHSI TPYllHOCTett, CBSl3aHHblX C HenpepblBHblM 

cneKTpoM. nm1 3TOro MOJlenb pewaeTCSI TO'IHO C fiOMOIUblO ypaB
0

HeHHji,. 

nony>ieHHblX B npellblllYIUeM naparpa«f,e, a TaK>Ke npn6nH>KCHHO. Ei>mH 

H3y'leHbl _cnellylOIUHe MeTOllbI: npn6nH>KeHHe H30nHpOBaHHOro pe30HaH

ca, npn6nH>KeHHe CBH3aHHblX KaHanoB 6ea y11eTa H C y11eTOM 06Me11a. 

THUH'llfhlii BHll ce11eHHit llnH TO'IHoro peweHHSI MOJlenH noKa3aH 

Ha pnc. 2.- Ha HeM H3o6pa>Kellbl peaynbT8Tbl llnH cny11aeB,· KOrlla. 

'HeiiTpOHbI' C'IHTalOTCSI paanH'IHMhlMH,_ a TaK>Ke KOrlla Y'IHTbIBaeTCSI 

nx To>KlleCTBeHHOCTb. B nepBoM cny11ae HMeeT MecTo 'npocToe' 

pacceHHHe (npH KOTOpOM He npoHC_XOllHT nepepacnpeJleneHHSI 'laCTHU) 

H o6MeHHOe, a BO BTOpOM - TOnbKO 'cHMMeTpH'IHOe' pacceHHHe,. 

-aMnnHTylla nepexo]la KOTOporo HBnHeTCSI cyMMOii aMnnHTYll llBYX 

npellhlllYIUHX npoueccoB. 

Ilpn6nH>KeHHe CBH3aHHbIX KaHanoB, y'IHTbIBa10mee 06Me11, TOnbKO 

B OllHOM OTHOIIIeHHH 0Tnn11aeTCSI OT TO'IHOro peweHHH, a HMeHHO, npn 

.3TOM npn6nH>KeHHH ]lBe 'laCTHilhl He .,,wryT OllHOBpeMeHHO H8XOllHTb-
,, 

CH B HenpepbIBHOM cneKTpe. 3To HBnHeTCSI OCHOBHbIM npe]lnono>KeHHet. 

. /4/ 
TeopHii Enoxa-)K1me H BaiilleHMIOMepa • Ilpn6nH>KeHHe CBSl38H_HblX 

~aHanoB 6ea y11eTa o6MeHa HMeeT llOIIOnHHTenbHoe orpaan11e11ne no 

cpaBHeHHIO C npeJlblllYIUHM, a HMeHHO, TOnbKO 60M6apnnpy10maS1 11ac

THI1a MO>KeT HaxonHTbCSI B HenpepbIBIIOM cneKTpe. Ilpn6nH>KeHHe 

.... 6" /4/ 
naonnpoBaHHoro peaoHaaca, BBeneHHoe .... ew axoM , conep>KHT 

nanbHeii:mee orpaHH'leHHe: B cny11ae OAHOro OTKpbITOrO KaHana 60M6ap

llHpy10maS1 11aCTHIIa TOnbKO TOr]la MO>KeT 6bITb B HenpepbIBHOM cneKTpe, 

KOrlla Hi:tpO~MHIIIeHb HaXOllHTCSI B OCHOBHOM COCTOSIHHH. 

CymHOCTb 3THX MeTOAOB HnnlOCTpHpyeTCSI Ha pnc. 3, KOTOpblH 

IIOK83hlBaeT paapeweHHbie paanH'IHbiMH npn6nn>KeHHSIMH KOH«f,nrypaumr. 
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B 1:rnccepT8IU!H npHBei:teHbl peayn&TaThl pactJeTa CetJeHHll:, 

nony'leHHblX nocne peweHHH CHCTeM HHTerpan&HblX ypaBHeHHll:, COOT

BeTCTByJOmHx paanH'IHblM MeToi:taM, a T8KlKe npoBei:teH 8H8llH3 STHX 

ceqeHHll: C noMOmbJO (jlopMyllhl Epell:Ta-BHrHepa •. CpaBHHBaH BalKHell: -

WHe pe30H8HCHhle napaMeTpbl, a HMeHHo, peaoHBHCHble SHeprHH 

( CABHI'H YPOBHell:) H WHpHah1 pe30H8HCO~ ( CM. Ta6n. 1)' MOlKHO c11e

naTb BbIBO!l, 'ITO Bee npH6n11lKeHHbie MeTOAbl l{8JOT peaynbT8Tbl1 aa

MeTHO OTllH'l8JOWHeCH OT TO'IHOI'O 1 . H STH pacXOlKlleHHH CHllbHO 

paCTYT npH yBenuqeHHH CHllbl "n - n B38HMOi:tell:CTBHH (napaMeTpa 

>. B Ta6nHue). Oco6emio. 6on&WHMH OK838llHCb norpeWHOCTH Me-

TOAOB, He Y'IHTbIB8JOWHX o6MeH. OwH6KH, BHOCHMbie npH6nHlKeHHh!MH 

IlOIIXOll8MH, MOI'YT 6b!Tb '18CTH'IHO CKOMrieHCHp0B8Hbl ·TonbKO Bb16opoM 

noi:tXOAHWHX s(jl(jleKTHBHhIX · B~aHM011ell:cTBHll:. 

B 'leTBepToM naparpa(jle BTopoli rnaBhI npoBei:teHhI pactJeTbl 

ceqeHHli peaKUHll:, B03MOlKHblX B CHCTeMe "C+p + n,, 1 B KOTOpoll: 

MoryT HMeTb MeCTO TpH paanH'IHbIX pe30H8HCa ( noTeHuHan&Hbill:, 

KB83HKOMnayHA H KOMnayH11)', H B CHCTeMe "C + p + p ,, 1 B KOTO

poli MoryT IlOHBHTbCH noTeHirnanbHblll: H KB83HK0MnayHll pe30H8HCblo 

J,f3 nony'leHHhlX pesyn&TaTOB 11enaeTCH Bb!BOA, 'ITO HYJKHO 6btTb~ oc

TopOlKHblM npH xnaccH(jlHK8lIHH _pesoHaHCOB no HX WHpHHe Ha 'ollH0-

'laCTH'IHbie' 1 'BXOl'.\Hbte' 1 'KoMnayHi:t' H T.i:t.; TaK K8K yTBeplKlleHHe 

'qeM 6on&we WHpHHa pesoHaHca, TeM 6onee npoCTbIM HBnHeTCH COOT

BeTCTByJOmee COCTOHHHe' HBnHeTCH HenpaBHnbHbIM. B. CHCTeMe 

"C+P+p,, o6aapyJKeHo, 'ITO npH HeKOTOp0M BbI6ope IIBYX'l8CTH'IHOI'O 

B38HMOi:tell:~TBHH noTeHiman&Hb!ll: pe30H8HC, 0T'leTnHB0 38MeTHhill:, 
_:,•-,,,, 

K0ri:ta nerxHe tiacTHUhl C'IHTaJOTCH pa3nH'IHMb!MH, CT8H0BHTCH 

He3aMeTHbIM B Ce'leHHH, ecnH Y'IHThIBaeTCH TOlKAeCTBeHHOCTb STHX 

'18CTHU •. KpoMe ST0I'0 noKa3aHo, 'IT0 KB83HK0MnayHA pe30H8HC 
:r 
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MolKeT noHBHTbCH HHlKe·nopora TpexqacTHqHoro paaBana, B To 

BpeMH KaK npn cna6oM , p - p , B38HMOJ]eli:CTBHH OH J]OnlKeH 

6bITh aHaquTenbHO BbIUie aToro nopora. 

TpeTbH rnaBa J]HCCepTaUHH fiOCBHUieHa H306apnqecKHM aHano

rOBblM peaoHaHCaM. B nepBOM naparpa~e paCCMOTpeH MeTOJl pewe-

/10/ -HHS MOJlenn neli:Ha ( T.e. JlByXKaHanbHou, JlByxqacTnqHoli: aaJla-

qn) B TOM cnyqae, KOrJ]a B3aHMOJ]eil:cTBHe J]aeTCH B BHJ]e cyMMbl 
. /11/ . 

HenoKanhHbIX cenapa6enhHblX noTeHunanoB • llncneHHbie pacqeTbl 

npoB eJleHbl JlnH ynpyroro pacceHHHH npoToHa Ha Kope ( C ) • KaK n 

cneJl0Bano 0lKHJ]aTb, B ceqeHHH HMeeTCH pe3oHaHC 0Kono 3HaqeHHH 

aHeprnu, C00TBeTCTBYIOUiero. CBH3aHH0MY COCT0HHHIO CHCTeMbl 'A + n ~ 

'rile \ A •> - cocToHHHe aHanoroBoe I ·C •> • 

Bo BTopoM naparpa~e nanolKeHo o6o6uieHne ToqHo pewaeMoli: 
. /11/ · 

TpexqacTuqHoli: MoJlenn BTopoli: rnaBbl • Opu aToM npeJlnonaraeTCH1 

qTo 'THlKenaH' qaCTHUa MOlKeT HaX0J]HTbCH B JlBYX C0CTOHHHHX: B 

l C •> n ; A ·> • C noMoUih!O aToli: Mo)lenu pacnpocTpaHeHa Ha Tpex

qacTHqffblu cnyqali: MOJlenh neli:Ha, qacTo ncnonbayeMaH J]nH uayqeuuH 

nao6apnqecKHX auanor0BblX pe3oHaHC0B. TT pH 3T0M K0HKpeTH0 pac -

CM0TpeHa 38Jlaqa pacceHHHH npoT0Ha Ha qeTH0-HeqeTH0M Hllpe MHUieHH. 

3JleCb lKe npnBeJieH0 HeCK0nbK0 THnuqHblX 'TpexqacTHqHblX' peaKUHli:, 

K0TOpble, Ha Halli B3rnHJl, MoryT 6b1Tb uayqeHbl C Il0M0Uib!O npeJ]n0-

lKeHH0li: M0J]enn. 

B OpunolKeHHH la JlaH Yll06Hb1tl: cnoco6 qucneHHoro peweHHH 

HHTerpanbHblX ypaBHeHHli:, HJlpa K0TOpblX co11eplKaT non!OCbl B HBH0M 

HnH HeHBH~M BHJ]e. 3JleCb lKe yKa3aHbl HeK0T0pble cnoco6bi 3HaqH-
_)· . .,, ..,_, .. 

TenbHoro, y~eHbllleHHH pa3MeplfOCTH MaTpHu, o6pamaeMblX npu pewe-

HHH ypaBHeHH.tl: <l>aJ]JleeBa. CyTb 3THX MeTOIIOB 3aKn10qaeTCH B 

HCKnroqeHHH HeK0T0pblX ~yHKUH.il: H3 pewaeMoil: CHCTeMbl ypaBHeHHHo 
.,-
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B Ilpnno)KeHHH 16 BbIBeneHo 'nHTerpanbHoe• npaBnno cyMM 

nn.11 H~KOTOpbIX q>yHKIJHii, q>nrypnpyromnx B CHCTeMe HHTerpallbHbIX 

ypaBHeHnii. C IJ0M0JIJblO 9Toro npaBnna M0)KH0 Jl0B0nbH0 HaJle)KH0 

K0HTponnpoBaTb T0'IH0CTb peIIIeHH.11 9T0H CHCTeMblo 

B Ilpnno)KeHHH lB Jl8H0 Jl0KaaaTenbCTB0 T0)KJleCTBa HeKoTopoii 
. . . . 

aMIJnHTYJlbI, nony'leHH0ii H3 pememrn CHCTeMbl HHTerpanbHblX ypaB-

HeHnii, c aMnnnTynoii: noTeHimanbHoro pacce.11Hn.11 B cncTeMe ·;, c· + 

'laCTHUa". 

B Ilpnno)KeHHH 2 npnaeneH rpaq>n11ecKnii MeTon onpeneneHII.11 

acex 'peaoHaHCHhIX napaMeTpoB o6o6meHHOii q>opMynhl BpeiiTa-Bil:rHe

pa. ( BKnro11a.11 9Heprnro II mnpnHy peaoHaHca). Hano)KeHHhiii MeTon 

M0)KeT 6b1Tb npHMeHeH B cny11ae, Korna MaTpH'IHbie aneMeHTbl "S -

( nnn ·r - ) MaTpHUhI IIaaecTHbI KaK qiyHKUHH aHeprnn HaneTaromeii 
/12/ 

'18CTHUbl 

OCHOBHbie peaynbTaTbJ, B0IIIeJlIIIHe B J:mccepTaIJIIJO, Jl0KnaJ1.bl

BanHCb Ha Me)KJlyHapOJlHOH IIIKone TeopeTH'leCK0H q>H3HKH (IlpeJ:{eanb, 

PyMbIHH.11, 1969 r.), Ha Bcecol03HOM C0BemaHHH rio ManoHyKJJOHHbIM 

cncTeMaM (lly6Ha, 1970 r.), Ha ceMnHapax nT<t> Ol1Hl1, B MocKBe 

. I 6 -8, 11 12/ 
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