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O~HOH HS B8JKH9llll!HX H HHTepecHetlnmx npoc5neM CT8THCT1tqec-,. 

Kofi ¢H8HKH RBnHeTCH T90pHH l!lli,I!KOPO COCTOHHHH. Cy~eCTB9HHHfi 

nporpecc B CT8THCTHTI6CKOfi Teoplllt lm~KOCTH B nocne~Hee Bp6MH 

CBH88H C IIpHM9H6Hlt6M HHTerpanbHHX ypaBH9Hltll 'AnH P8'AH8nbHOfi 

tpyHKUHH pacnpe,!leneHHH ( Rl!P) H qHcneHHHX M6TO~OB: MOHTe

Kapno (MK) H Moneeynspttofi 'AHH8MHKH (M)l). YpaBtteH1te Boromo60Ba

Boptta-rp1ttta-HB0Ha-KltpRBy'Aa (BBI'IiI1) H 6onee nos~H1te:r1tnepnen

Hoe (I'U) It ypaBHSHHe Ilepeyca-lileBHKa (II.a) He TOnbKO KaqecTB9HHO 

BepHO OTpaJKaIDT CBOHCTBa peanbHHX l!lli,I!KOCTefi, HO It 'A8IDT BIIOnHe 

y~oBneTBOp1tTenbH06 KOn1tqecTB6HHOe cornac1te C 8KCIIepHMeHTanb

HHMlt·'A8HHHMlt./l~/ B qacTHOCTlt, C BHCOKOfi CTSIISHbID ToqHOCTlt 

onpe~enHIDTCH Kp1tT1tqecKHe napaMeTpH 6naropo'AHhlX rasoB, 'ABBne

HHe It BHeprltH Ilplt ~OCTaTO'qHO BHCOKHX T6MTiepaTypax. 

B TO lK9 BpeMH Hit O~ltH 1{8 YK888HHHX MeTO'AOB He CMOr ~aTb 

Y'AOBneTBOPHTenbHOPO OIIHCBHHH cp880BOPO nepexo~a·JK~KOCTb-TBep

~oe Teno. ,l(allte ~nH npocTefimero cnyqaH: cHcTeMH ~Bep~x cqiep,J 

cqltT8ID~9CH H8H6onee TQ'qHHMH ypaBHSHltH Ila It I'U,H9 CO'A6plKaT 

HaMeKa Ha T8K0ll nepeXO'A. He MOJK9T CtruT8TbCH CTporHM 'AOK888~ 

TenbCTBOM Haqana OTBep~eBaHHH H pacxo~HMOCTb pemeHHH BBI'R0:. 

,l(ng 6onee peanHCTH'fl9CKltX IlOT9HUHanoB, B KaqecTBe KOTOpHX~ KaK 

npaBHno, qiuryp1tpyeT noTeHnHan ]eHHap~-,..I(lltoHca, Hccn~oBaHHe 

oc5naCTH BHCOKOll nnoTHOCTlt cy~eCTB9HHO ycnoJKHH9TCH HB-88 M9'A

neHHOll CXO'AltMOCTlt pemeHTTH HHTerpanbHHX ypaBH9HHfi. 

Ha1t6onee HpKo paanltTlHe M~ TBep~on H l!lli,I!Kotl qiaaaMH 

npoHBnHeTCH B pacqeTax MeTO'AaMH MK It M)l. 3~6Cb H80T9PMH Ha 

p-'\f 'AHarpaMMe _pac~ennl3!0TCH Ha ~Be HSOnHpOB8HHH9 BeTBH. 

0'AHa HS HHX COOTBeTCTBJ9T KpHcTannHTI9CKOMy COCTOHHRIO, 'APYPBH -

JKH~KOCTHOMy{4/ O~HaKo qeTKOfi KapTltHH OTBep~eBaHHH B MallmHHHX 

.
1
ru:,~. ✓:. ____ • ~--,_~--, 1:,:i~r~'i;~ l'. 

c...v;:Ecm o.:c.zc;;:or:JHa:C · 
~-§;i~rsni1cnEttA 
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:3KenepHM9HT8X Bee JJte HS nonytteHo. ~5/ HSO.!(H08H8ttHOeTb ,naBne

HJrn B aToM enyttae 06.HaaHa apro,nutieeiw.M Tpy,n_HoeTm.1 MeTo,na , 

HSBOSMOJJtHOeTH O,I:{HOBpeMSHHOI"O ytieTa BKna,noB paanllt!mnc eoeTO.H

HHH. Bee JJte peaynbTaTH tIHenemrux MSTo,noB aa116onee o6aa,neJJtHBa

IOJI\H. Eemr ytieeTb, t!TO 6HeTpo,netieTBH9 KOMnhIOTepoB BoapaeT8ST, 

TO MOlltHO Ha,ne.HTbe.H, t!TO HMSHHO Ha 8TOM nyTH y,naeTe.H BH.HeHHTb 

M9X8HH8M OTBep,neBamrn. He HetiepnaHH BOSMOlltHOeTH H Mo,nepHHSa

qHH eaMOI"O MeTo,na. Paapa60T8HHHfi B ,nHceepT8WIH HOBHti BapHaHT 

MK noaBonHn TOttHo onpe,nenHTb Roop,n11aaTH ~aaoBoro nepexo,na 

JltH,I:{KOeTb-TBep,noe Teno, ,I:{OK888Tb, ttTO T8ROll nepexo,n BnonHS 

aa6nro,naeM B paMKax.eTaTHeTHKH rH66ea. 

HaeTO.Hil18.H ,nHeeepTaqH.H noeBSlll\eHa npHMeHSHHIO MSTo,na 

MoHTe-Kapno ,nn.H ueene,noBaHH.H ~aaoBHX nepexo,noB: llrn,nRoeTb

TBep,noe Teno H nap-lltH,nKOeTb. ~HeeepTaqH.H eoeTOHT H8 tISTHpex 

rnaB, BBe,neHH.H H 3aRnIOtI9HH.H. 

Bo Bse,neHHH ,naH KpaTRHtt o6aop eoBpeMeHHOI"O eoeTO.HHH.H 

HayttaeMHX BonpoeoB. 

B nepBoti rnaBe 11anara10Te.H peaynoTaTH, nonytteHHHe B 

paMKax "RnaeeHtteeRoro" MSTo,na MK/6/ B nepm,1x ,nByx naparpaipax 

H8Il0llt9HH TSOpSTHttSeKHS oeHOBH MSTO,n:a, HSROTOpHe peKOMSH,llaqHH 

no ero npHMSHSHHIO. B § 3 paapa6oTatta npoqe,nypa, noaBonmo111a.H 

Ha oeHOBe paetteTOB TepMO,I:{HH8Mllt!SeKHX BSilHtIHH eHeTeMEi qaeTHq, 

Baa11Mo,netieTBYIOJI\HX no noTeHwiany JleHHap,n-)VKoHea /(M qm10H,na) 

onpe,nen.HTb eBofieTB8 eHeTeM e 6onee enoJJtHHM 88KOHOM B88HM0.!(9il

·eTBH.H. IlonytteH aqxpeRTHBHHtt noTeHqHan ,nng MSTaHa, Ytti!THB8!0111Hti 

MHOI"OttaeTHtt!mS B88HMO.!(StteTBH.H, rny6HHa .HMH KOTOpOI"O 88BHeHT 

OT nnoTHoeTH h,8/.xoporuee eoBna,nemre e aKenepHMSHTOM y6eJJt,na

eT B nepcneKTHBHOCTH T8KOI"O no,nxo,na, Tor~a KaR Henonh80B8HH9 
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MHOI"OttaeTHtIHinC noTeHqHanoB CJI119eTBeHHO ysenHttHB89T aaTpaTH 

M8WHHHOI"O BpeMemr.B 3aKnDqeHHe rnaBH paceMoTpeHH Tpy,nHoeTH 

MSTO,na MK npH HBytteHHH ~880BHX nepexo,noB. 

Bo BTopoa rnaBe Hanaraeres HOBH8 BapHaHT MeTo,na MK, noa

son.HIOI11H8 HX yeTpaHHTb./9/ 

8pro,nHtteeme Tpy,nHoeTH 11 KnaccHtteeKOI"011 MSTO,na Henoepe,n

eTB~HHO OB.H88HH O Henonb80B8HHeM eMeI11SHH08 BH6opKH eoeTO.HHHtt, 

T.e. TBROI"O npoqeeoa, KOTOPH8 6naronpH.H~OTBY9T no.HBnSHHIO Ha1160-

nee xapaRTepHHX ROHrpHI"ypawia, BHOOHil1HX H8HOOilhWH8 BKna,n B epe,n

HH9 THna: 

~ e){p f- v~N) l F( f)cliN' 
yx 

< P'> 1. 
QI( 

Ilpo.HBil.HSTOH STO B TOM, t!TO Bepo.HTHOeTb no.HBnemr.H K8ROfi-n1160 

KOH~HrypaqHH nponopqHOH8IlbH8 6onbqMBHOBeKoMy MHOlltHT9Il!O 

e,)/p t-U(() / e j • B TOM enyttae, KOI",na Knaoe B8lltHHX eOCTO.HHl!il 

HSBenHK /o.nH$8H8.H o6naOTh/, T8K8.H npoqe,nypa BnonHe yMeeTHa. 

0,nHaKo B OKpeeTHoeTH 1aaoBOI"O nepexo,na lltH.!(KOeTb-TBep,noe Teno 

KOH~HI"ypaqHOHHoe npoeTpaHOTBO, ,noeTynHoe eHCTeMe, paa6HsaeTe.H 

HB "raea,na", nepexo,l(H MeJJt,ny KOTOpHMH aaTpy,nHHTenhHH. llO/ 

H, eeTeeTBeHHO, tJTO,BH6paB H8tI8IlbHOe ooeTO.HHHS B K8KOM-nH6o HS 

HHX, MH He OMOJJteM OllSHHTb BRna,n OCT8llbHHX. TaKoe HBll9HH9 H 

o6yonoBnHB89T TOT 1aKT, t!TO npH BHOOKHX nnoTHOCTmc, aa,nasag B 

RatteeTB9 HattanbHOI"O OOCTOHHHH rpaHeqeHTPHPOEBHHYIO ey6Htt9eKYJO 

peweTey (r.q.R.), MH nonyttaeM ,naBneHHe,peaKo oTnHttHoe oT Toro, 

KOTopoe nonyttaeToH np11 BH6ope Heynop.H,notteHHoro HattanbHoro pao

npe,nenemr.H. 

CyJllHOCTb HOBOI"O M9To,na 88Kll!OttaeTO.H B TOM, tJTO OH, B 

npHHWine, .HBll.HeTe.H MSTO.l(OM paBHOBepo.HTHHX BH6opoR. 3apaHee 
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aa,11aBilllfCb _onpe.rieneirno~ o6nacTbIO cocTo,mrnt!, MH pacctJIIrnBaeM 

CT8THCTHqecKilll Bee KalK,llOPO na HHX. B Tex HHTepBanax TeMnepaTyp 

n nnOTHOCTet!, ,!1UH KOTOPl:lX S_TH COCTOHHHH Han6onee xapaKTSPHH, 

MH MOiKSM nccne,110~~ Tb, IlOBS,!1 eHne . TepM9,!1HHaM11qecKHX BenHtJIIH npn 

H8M6Hfl!OlllHXCH v- H e· -~ KoHeqHo, MeT0,!1 Han6onee. aqrjieKTHBeH 

npn nayqeHHn JiiaaoBmc nepexo,110B, r,[(e naMetteHHH nnoTHOCTH HeBennKH. 

_B HOB OM MSTO,[(e COCTOHHHH H,[(SHTmpHQHpyIOTCH aa.riaHHeM. ,[(BYX 

KOOp,!1HHaT: BenntrHHH aHeprnn .OTTanKHB8HHH H npll;Tmt_eHHH. 

(t = Jj e. ~ (!. )i2. 
,.r <i, 

, ~c. S' ("' ) 
elf j-.f ~ 'ti, 

~<.l " 
> \l:) == x ~ c:,\ • 

\.<.~ 

BHpa11teHHe ,!1flH cpe.riHero B K8HOHHqecKOM 8HCaM6ne 

~JiN P(~")e)lr l- f [J (iN) - B(i'")11 < P>= V - ,, 

jdt" exrt-flJl(i'')-6(2'-")]~ (1) 

.... If' -,>,S ~"\I",, 
nocne aaMeHH 't. _,. z. ~ --,,· npeo6paayeTCH cne.riyIOll\HM o6paaoM 

y 

rd'"';, nc--")- \_[ [Jl (i.N) _ bJ2{_)7 ( 
J -z.o r- 'lo e)(r t e r(/1 rr,• JS 

< ~> = ~- j"' - 5 __ t£ [.Ac:t."> _ £>C?,nJ z ' 
- . .:i 'l-. e"f l {} ct:2i . <t.. J <2> 

. y,, . 

a nocne nepexo.ria K HHTerpnpoBaHHIO no An B nonytraeM 

. . j B]l 
j dAj J fi P(A,i )exrt- ~[ cc~ - ,;• .s Q (.A I B) 

<.. f?= A, B. _ ,-C _ : s JA j Jf'> exr1- Qr t~ - ~.TI 9.(JII B) 
A. t,, 

(3) 
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Ecnn o6naCTb naKeHSHHH An B orpaHHqHTb co CTopoHH 6onblllliX 

8HaqeHH8 H paa6HTb Ha ,!10CT8TOqHo ManHe lJq9llKH, TO B onpS,[(eneH-

HUX npe,!lenax n,meHeHttH G n ~ nwrerpami B (3) MoryT 

6HTb 8aM9H9Hl:l CYMM8MH, 

-, ) tr -ldl, · '!k].l f'1 I:. P(J1,ls .. €xrre t4-~ J ~L.C. 

< r> = L,'f.. £ }f - Jl. S JJ ('\ I: exp-~ L iJ, - re: .)(. ._.:. 
i,~ 

(4) 

B (4) Q ... nponopl\HOHanbHH qncny COCTOHHHll, npn KOTOpl:lX 

Jl< ~ Jl(2:){ JL ~ oJl j ir-. ~ 'BC-a:')~ B-,c-<-t-B. 
TaKo8 BH6op nepeMSHHHX HMeeT npeHMyll\SCTBO, T8K K8K noa

BOUH9T qeTKO YK888Tb Ha Il8M9HSHHH, npoHCX0,!1Hll\il9 B6nnan llHHHH 

IlOTepn ycTofiqHBOCTH iKH,!1KOCTH I ITOCKOJII>KY H98H8tJI!TSnbH09 y~.l9Hbill9-

Hli9 paccTOHHHH M9llr,!1Y 6nnaBUIHMH COCS,[(HMll BnetreT 8H~qHT9flbH09 

yBennqeHne Au B. 

0~H8KO pacqeT .Q, B o6nacTH BHCOKOi1 nnoTHOCTH H9B08MOiK

HO npoBSCTH B peaynbTBTe 0,!1HOll, nycTb ,!18iK9 oqeHb npo,11on1KHTSnb

HOt!, reHepal\HH l\SilH COCTOHHHH, noCKOJII>KY BepoHTHOCTb BHil8,!19HHH 

KOHqJHrypal\Hll, 6nHBKHX K KpHcTannnqecKOH, oqeHb Mana. B H8IllliX 

HCCUS,[(OB8HHHX / 9 / npa q;' ~ 1.. -, Vo =- )f 6 s OHS B 1050 M9Hbille, 

qeM BepoHTHOCTb Bl:Jil8,!19HHH KOHq1nrypa1.1nn B6nnan BepxHell rpaHHl\H 

o6nacTn, 

B CBH8H C 8THM B § 2 6Hna HCilOllbBOBaHa npOl\S~ypa, aHano

r:etIHaH qp9,11no1KSHH08 B pa6oTe. 111/ 06naCTb HBMSHSHUH 

t.0H,8{!"£.~ Jl s i'=tE. n 12,1SE ~ e. ~ i6E. 
) 

(H8HM9HbIIIH9 BHaqeHHH COOTB9TCTBYIOT r.l\.K.) 61:Jna paa6nTa Ha 

192 x 82 gqeeK. Boero 61:mo nporeHepMpoBatto 28 1.1erren, .rinH Kallr,!1oi1 
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H3 KOTOpHX BHOHpanacb CBOH sepXHHH rpaHHna. lJIH nepson uenH 

Q., = h-i~ /.>.i, a~ecb h.-~1t--qncno ,cocTomndi B .IJtleiiRe c 
l r.. 

Roop,qHHaTaMH (L > r- ) > .).,L - nonHoe trucno Romfurypaunii B 

uenH~ ,l.tnH BTOpoti uenH o6nacTb ~onycTHMHX COCTOHHHii aa~aeTCH 

M9Hbllleii, TOI'~a Q ::: )li"- (i _ ~!O), rAe \ - tJHCJIO 
{..:. . ..xz. ->.J "l 10 

ROHqttrypau;rn B nepBoii uenH, nonaBllllfX BHrne Bepxtteii rpaHHUH ~na 

BTOpon. 

,Ltna TpeTbeil uenu: 

("', 'Yl,.c. (i to)(i >-a) 
~t1t.:. 1: - .).~ - .).z.. HT.~. 

TBKHM o6paaoM,y~anocb Hccne~OBBTb ITOBe~eHHe Q BO Bceii 

o6nacTH. 

B § 2.3 npoB~SHB OU6HR8 noI'p9lllHOCTeii npH onp~eneHHH 

BHyTp9HH9H 8H9PI'HH H ~aBneHHH. 

B § 2.4 H8 OCHOB9 paCCtIHTBHHHX Q(,<.ITOnyqeHo ypaBHeHHe 
63, 

COCTOHHHH TB9p~OI'O Tena. Ha6op 8HaqeHHil S( = f e RBR IPJ'HR-

UHH ct' amipORCUMHpyeTCH cne~y10I11eii 88BHCHMOCTblO: 

~ e* l!i,&'t &,?Jr/ev, 33.B/e"' ,2,3 '4 e ~\-: ;-+ - cc• - '{;l J 0 : S ' \ 
no cpopMe, COBIT8~810lll9ii C npHBe,JteHHOlt B /IJ/ • 

TpeTbH rnaBa ITOOBHI119HB HOOne~OB8HIOO nepexo~a lltH~ROCTb

TBep~oe Teno. HaOTep1.ru npu q;J., 0, g ~ i, ! H TeMnepaTypax 

Q" =-,£Ht. +2,8~ HMS!OT nnooimii yqacTOR, OOOTB9TCTBYIOlilllii ~Byx

<paBHOii o6naOTH, T.e. B~T oe6H COI'Il8CHO CTpOI'OH OT8THOTHqeo

• RO!t TeopHH. (Ha pHo. 1 Hao6pallteHa H3OTepw, )tJIH KOTOpoR g = :2,1''f. 

a ◊ - H3 paOo:rH /IOI). 
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B 8TOM HX OCHOBHOS OTnHtIHe OT paccqHTaHHHX RnaccuqecRHM 

M9TO,[i0t/l4/. 
, 

OOcy:K,JtaDTCH ocoOeHHOCTH nepexo~a B M8.JIHX CHCTeMax.OcHOBHHM 

pesynbTaTOM Hcnonh30B9HHH HOBoro MeTO.rta HBHllOCb .rtORaaaTenbCTBO 

BOSMOXHOCTH onHCBHHH OTBep.rteBBHHH B CTBTHCTHR9 PH66ca H, B 

qacTHOCTH, - B qncneHHHX MSTO.rtax. 

B § 2 HCcne.eyeTCH noBe.rteHHe !fiyHR4Hil 'll!(A,B)::: ..Q (J,s) JC 

x exp{-f (i-t~)} - aHanora ~P B aHepreTnqecRoM npocTpaHcTBe, 

nOCROnhey MaRCHMYMH 'P(J l B) onpe,[ienmoT HaH6onee xapaRTepm.e 

A H B .rina aa.rtaHHHX 8 H 'C ~ BHn npoBe.rteH aHanHa nonoxeHHR 

H ~opMH aTHX MaRcHMYMOB B 06nacTmc,cooTBeTCTByIOIJ1IDC xH.rtRoil, 

TBep.rion rfiaaaM, .rtBYXQ?98HOMY COCTOHHHID. Ecmr B O.rtHCxpaaHOil o6nac

TH ,[i9HCTBHT9HbHO BaxeH TOnbRO yaRHfi Rnacc COCTOHHHil, TO yxe 

Ha nHHHH,COOTBSTCTBYIDll\Sll OTB9p,[i9B8HHID,MaRCHMYM !fiyHR4HH ~ 
peaRo paclllHpHSTCH. OTO COOTB9TCTByeT BRnroqeHHIO COCTOHHHil, 6nua

IIBX .1t RpHcTannIB-IeCROMy. TaRHM o6paaoM CTBHOBIITCH RCHO, qTo He 

MOryT npeT9H,I:lOBBTb HB ycnex TeOpHH, r.rie ROOp.rtHHaTH paaoBoro 

nepexo.rta onp9,lienmoTCR HB ycnoBHil paBSHCTBB T9pMO,I:lHHBMIB-l9CRHX 

ITOTSH4HBllOB paBHHX cpaa, TB.K RBR yqHTHBBIOTCH HaonHpOBaHHHS 06-

nacTH ROHiprI"ypaQHOHHoro npocTpBHCTBa, COOTB9TCTBYIDII\H9 BTHM 

cpaaaM. TBRHM xe He,[iOCTaTROM o6na.rtBST H "RnaccuqecRHil11 M9TO.rt MK. 

Ha PHC. 2 npHB9,li9H npocpHnb TYHRQHH ~ .rtna XH.rtROil ( ~: ,i, Ot ) 

H TBep.rtofi qiaa ( 'l:' ~ i, 0 ) H .rtna ToqRH, COOTB~TCTByroll\ell Haqany 

OTBep.rt9BBHHH (CC"" 1,~ .( ) ,!!llH 8 l! = 2, i k • 

06cyx.riaeTCH BOBMOXHOCTb Ha6nro,!!9HHH TBRoro HBneHHH B M9TO.rte 

HHTerpanbHl:llC ypaBH9HHfi. IlpoB9,[i9HO cpaBH9HH9 C .rtBHHHMH no 

apl"OHY. /l5/ 
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B § 3 OQ9HHBB9TCH BaBH~m.!OCTb cpe,[iHHX OT qucna qacTHQ. 

0RBBHBB9TCR, qTo OHB onp9,!!9llH9TCH cpnyRTyBQHHMH_. B CHCT9Me. 

qeTB9pTBH rnaBa nocBHll\9Ha HCCJI9,I:lOBaHHID RpHTIB-l9CROU o6nac

TH JJ,ll cpnroH,I:la·; I1aBecTHO, tJTO a.riecb .,.RnaceutJecRHil" MeTo.rt 

MeHHM.llo/ PacetJHTBHHHe· HOBHM MeT~~oM. HB~TepMH HMeIOT 
,, . . . >I-

BaH-~ep-Ba8.JILCOBCltH9 neTnH, Hct1esa"i<i111ue npu 9 _ = 1,S-!J. 
tJ9Ciru9 {(>Cf· H \Tiy-"\" COOTB9TCTB9HHO paBHH ~, '1 i H ~0& 
PacctJHTaH TBRl!t9 HH.rteRc · b RpHTMtJecRoli HaoTepMi.~ 

\ m - SI r~ \ ~ \cl:- 'C""r I b 

H9npH-

• RpHTH

./12/ 

TaRHM o6paBOM, JJ,ll cpnIOH,I:l B MBlIIHHHOM 8RCnepHM9HT9 06Hapy,KH

BB9T RnBCCHtJ:SCROS noBe.rti:mHe. rro-'BH,[iHMOMY 8TO CBHBairo C ManHM 

qucnoM B a-qefiRe. IlpOBO.rtHTCR- cpaBHSHH9 C BRC~epHMeHTOM H .ripy

I"HMH TeopHHMH. 

B 3aRn10qeHHH cqiopMynupoBBHH pesynLTaTH, nonyqeHm.e B 

pa6oTe. 

OcHOBHHe peaynhTaTH .rinccepTaQHH ony6nHROBBHH ·B·/7 ~ 9,121, 
.rtoRna.rtHBBnuc1, Ha Y BcecoIOBHon TennoqinaIB-IecRoli ROHcpepeHQHH 

(I".ffHeB, 1974), HB CSMHmipe no CTBTHCTHqecROU <[>HBHRS Jia6opaTO

pHH T90p9THqecRofi !pHBlfRH Ollilli, Ha Y Pa6otJeM COBSll\aHHH no cra

THCTHtJSCROH !pH8HR9 (I",JlbBOB, 1975). 
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