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!1HCTliTyTa mi;epm,rx llCCJie,n;OBalillH, r. JJ:y6Ha, MocROBCROll odJiaCTll. 

C .nnccepTan;rrnit. MOJKHO 03HaROMliT!,C.ff B 6116m10TeKe JiadopaTO-

plill ,r;:i;ep1mx npoc5neM. 

yqeHl,IH ceRpeTapb cnen;HaJJll3llpOBaHHOro CoBeTa 

RaH,IJ;H,naT qlll3llRO-!,!aTeMaTli'IeCKl1X HayR 
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ARTyaJlI>HOOTb npodneMH. _B HaCTOHillee BpeMR, 0,ll;HllM ll3 aRTyam,

Hl,IX BOilPOCOB qJll3liRll CllJll,Hl,IX B3allllO,IJ;eilCTBlltl RBJIReTCR 3RCnepm~eH

TaJlbHOe ll TeopeTnqecRoe nccne,noBaHlle IlPOileCCOB MHOlKeCTBeHuoro 

polK,neHHR qacTnn; B a.npoH-a,npommx B3aHMo,neiicTBl1RX. MHoroqucneH

HHe 3Rcnep11MeHTH, ROTOpHe dHJlll Bl,IIlOJlHeHH, B 3TOil o6JiaCTl1, Il03BO

J11J.Jlll BURBllTb onpe,neJ1eHH1,Ie 3aROHOMepH09Tll MHOlKeCTBeHHOti reHepan;nn 

a,npOHOB. 0,nHaRO 11MeJOl!J;l1CCR 3RCneplll!ieHTaJll,UHe ,naHHHe ,naneRO He IlOJl

HOCTbID oxmTHBaIDT Bee MHoroo6pa3ne Heynpyrnx npon;eccoB a,npoH~a.n.

pom1oro B3a11Mo,neilcTBHR. Mew TeM doraTarr aRcnepMMeHTafil>HM 11H

(fioPMa1U1R 06 a,npOHHHX peaRn;nRX pa3J111q11ux TIDlOB Heo6xo,n11Ma .nJlR 

pa311ocTopoHHeu npoBepR11 npe.ncRa3aHntl TeopeTnqecKnx.Mo.neneu, no

cTpoeHIJ.R a.neKBaTHOil TeOpllll CIJ.Jll,HHX B3al1Mo,netlcTBllil. 

AJJl)OHHUe MHOroqacTllqH1,1e peaRD;H.ll C polK.neHllfM CTpaHHIIK.qacTllD; 

.no HaCTO.fI!IJ;ero BpeMeHIJ. :113yqP.Hl,I cpaBHllTeJli,HO nnoxo. B qacTHOCTll, 

IlpaKTllqecrrn He 11MeJ10Cb .naHHUX OTHOCllTeJlI,HO 3KCKJlID3llBHHK peaRn;llil 

C HeCKQJll,Kl:IMll HeilTpam,~IIMll qacTllD;aMl:I B KOHeqHoM COCTORHllll, He 

duno llccne.noBaHO BJlll.ffHlle o6pa30B'.1Hl1R CTpaHHHK qacTllD; Ha xapaRTe

PUCTIJ.Kll npon;eccoB MHOlKeCTBeHHOil reHepan;nll a,npoHOB. 

B HaCTO.ffilleil .nnccepTan;llli MH IlOilHTaJllJ.Cb B HeROTopofi cTerreHll 

BOCilOJlHllTb 3TOT npoden. 

Cct,opMyJlllpyeM OCHOBHHe ueJlll HaCTO.ffilleil .nnccepTan;nOHHOil pado

TH: 

I.- Pa3padoTHa MeTo.nmrn onpc.nenemrn ceqeH11!1 3KCKJlID3llBHIIX Ka

HanoB peaRn;ntl c odpaaOBaHlleM HeCKOJILRllX HetiTpaJlbHIIX qacTHD; ( ;\ , 

/(
0 

' tl
0

) B KOHeqHOM COCTORHllll. 

2. IlonyqeHHe IlpaKTHqeCKll IlOJlHOro Hadopa ceqeHHM 3I{CKJ1ID3HB

HHX HaHaJlOB peaKD;l:IM C o6pa30B3Hi:leM HeuTpafil>HHHX CTpaHHHX qacTHn;. 

061,er · · /".:TIR'JJ 

l:l!iti: 1 1 , r;;:mllC 
.. 6ht:;n,.,v feHA 



J. AHaJl.ll.3 pacnpe,neneHHH no MHOX6CTB6HHOCTR HeHTpaJlhHHX, 
3apJIJ!teHHHX qacTRU H Bcex BTopnqHIDC qacTnu B perunuunc c poJK.ne
HaeM CTPaHHllX qacTRU R cpaBH6HHe 3TIDC pacnpe.zteneHHH C COOTB6TCT
BYIOlllliMH pacnpe,neneHIDIMR 6e3 CTpaHH!lX qacTnu. 

4. Hccne,1t0Bam1e HHRnJ03RBHIDC xapa.I<TepHCTRK /\ -rRnepoHOB R 
K0-Me30HOB C uem,JO BH.fIBJ16HR.fI B03MOlltHllX CR6HnRHrOBllX CBOHCTB. 

HayqHa.fI HOBR3H8 H npaRTHqecRrui: qeHHOCTL. C03,IJ;aHa M6TO~a 
onpe.zteneHRH 3RCKnJ03HBHllX ceqeHHil: peaRURH C o6pa30BaHH6M HeCROJlI,RRX 
H6HTpaJlhHHX qacTRU B KOHeqHOM COCTO.lll!HR. IlpHMeHeHHe pa3pa60TaH
HOil: MeTO~R n03BOJlRJ10 Bll6PBHe onpe.ztenHTh ceqeHIDI pea.RUHR C o6-
pa30BaHR€M /(

01(0 ,-/\ K2 R Z°K 0
- nap B conpOBOJK,I(eHHH HecROJl:&RllX 

TI 0-Me30HOB. 
Bnepme 6Hno npoBe,neHo cpaBHeHHe xapaRTepacTmt npoueccoB 

MH0llt6CTB6HHOH reHepaunH qacTnu B pea.RURHX C pOllt,ll6HR6M cTpaHHUX 
qaCTHU R 663 HHX C UeJlhJO RsyqeHIDI BnR.fIHIDI o6pa30BaHM nap CTpaH
HHX qacTHU Ha CBOHCTBa MHOllt6CTB6HHOrO poJt,D;6HR.fI M630HOB .• 

IlonyqeHHHe .naHHHe no ceqeHWIM R xapaRTep:acTRKaM MHoroqac
THqHHx peaRURH C polK,I(eHaeM .cTpaHHllX qaCTHU B Il-P-B3aHMO,ll6HCTBR
llX H. HX Cpa.BHeHHe c 8.118.JIOrH'IHWlH ,ll8.l!HHMH ,J(Jlll pea.KIU!ll 6e3 polr,lte
Hlill CTpaHHHX qaCTHU no3B0JlllDT riy6xe nOHllTL 3aitOHOM8PHOCTR npo
ueccoB ~pOH006pa30Ba.HHll H MOryT 6HTL HCnOJIL30Ba.HH nPH BCeCTOpOH
He.A npoBepxe cnpa.Be,llJll1BOCTH pa3J1Hi1HHX TeopeTuqeCKHX MO,lleJlej:!. 

Pa3pa60TaHHM Ha.MR MeTo~a HOCHT .ztocTaToqHo 0611lHil xapa.I<
Tep H i.iollteT 6HTh HCil0Jlh30BaHa B axcnepHMeHTax no R3Y'l6HRJO· 8RC
Rfill3~BHllX peaRURH~ BIIDOJIHH6MllX C noMOUU,IO TpeROBllX RaMep npR BH
CO.RIDC 3Heprrunc, Kor~ .0.,neHTRqlRR8.UWI qacT,HU no .ll.OHR3aURH H6B03-
MOJ!tHa RJl.ll. RpaiiHe 3aTpy,ltl!.RT6J1I,Ha. 

Anpo6aIJll..fI pa6oTH R ny6Jl.ll.Kal)ll.R, 0CHOBHHe pesy.m,TaTH pa60TH 
,llOKJla,llHBanHCh Ha XYlll MeX,llyHapOMO.A RO.Hqlepemnra no qJ.0.3RKe BHCO
RHX aHepr.0.il: B T6RJl.ll.CR (RJOJ1I, 1.976 r.) .0. R3JlOXeHH B 5 pa6oTax, 
ony6mrnoBaHHHX B lltypHane ".H,nepHa.fI 4JR3mta" RB BH.zte npenpHHTOB 
OH.fill. 

06~eM naccepTal)ll.R. TeRCT COCTORT .ll.3 BBe.neH.ll..fI, 'leTHpex rnaB 
R 3aKJlIO'l6HH.fI, R3JlOJKeHHHX Ha 134 CTpaHHua,x, BKJllOtlruI 34 T8611RUH 
.ll. 30 pacyHKOB. E.0.6Jl.ll.orpacf).ll..fl HacqRTHBa6T 113 HB.MMeHOBaH.0.H, 

KpaTxoe conepxaHHe naccepTal)ll..0. 

B nepBOH rnaBe npRBO,!tllTCll: 

2 
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I. KpaTKoe bnncaHHe MeTpOBOil: nponaHOBOH ny3HPhKOBOli RBMepu 
mm mum B MarHHTHOM ·none 17 xrc, pacnonara.IO!llelicH Ha nyqRe n--Me
soHoB c HMnyJlhCOM 5 raB/c CHHXPOgJa30TPOHa JJB8 O~Hl1. 

2. Oil.ll.caHHe CHCT8MH o6pa60TK.ll. g)HJ1I,MOBOH HHq>OpMaURH, BKJIIOtlaI0-
111ei1 Tp.0. aTana: 

a) npocMOTp q>OTorpacpan .ll. o~6op C06HTRH, Y.ztOBJleTBOPm:xil.ll.X TO
nonoraa :accne)lyeMIDC peaRUHil:; 

6) H3MepeHae, reoMeTpH'leCKYIO peKOHCTpyKUHIO OT06paHHl:lX. C06H
THH R onpe.zteneHne KHHeMaTHqecKHX napaMeTpOB"rpeKOB (npHBe,lleHH 
xapaRTepHHe .nM .naHHoro,aKcnepRMeHTa cpe.nHHe omn6KH R3MepeHH.fI 
l!.Mny Jlhca p •. 83HMyTaJ1I,HOro _j3 H rny6HHHOI'O ol yrnoB BTOpHqHHX 
qa?THU: <op ='1!, ~ 12%, 

0 
(5.,6~38~, i :::!:' 20); 

B) H.zteHTH(PHK8UHIO_ V -qacTHU H r -RBaHTOB H H,IJ;8HTHg)HKaURIO 
RaHaJIOB pea.RUHR. 

J. ITorpelllHOCTH 113MepeHa.A pa3Jl}lqHHX xapaxTep11CTl1K C06HTH.A. 
ITonyqeHHHe cpe,llHHe ;3HaqeHl1ll Mace n°-Me30HOB, K0-ue30HOB H /1 -ru
ne,pOHOB Hr, 0 = (135 5.±0,6) MsB/c2,_MI(/) ~ (497.±2) MsB/c2 11 f~ ~ · 
(III5, 4.±0,9) MsB/c2 xopo1110 cornacyD;rca C 113B8CTHHMH Ta0JmqHHMl1 
,lla.HHhlMH, a CaMl1 pacnpe,J(eneHHll ~OCTaToqHo 'Y3KH:£l~~=.±IO, 5 M3B/c2' 
tJ.Mlf..~ & .± 28 MsB/c2 11.1/1111 = 9,6 MsB/c 2• JTo cB11.1teTeJ1LCTByer o ... . . ~ . 

TOM, qTO V.3MepeHHll Kl1HeMaT11~eCKHX napaMeTpOB qaCTH~ npOl13B0,llllTCll 
6e'J 3aM8TH!Dl: CHCTeMaTuqeCKHX norpelllHOCTett. 

Bo BTopoil rnaBe onHCHBaeTc.fI paapa6oraHHa.fI HaMH MeTO~RRa on
pe~eneHH.fI ceqeHRil: RaHanoB peaxunn. OcHOBHa.fI II.n;e.fl npen;naraeMoti Me
TO~liI<li I<paTKO CBO,!tHTC.fI R CJIEl,llYIOllleMy: BCJle)lCTBH6 norpemHOCT6H li3-

, j ' • ~ . • ' ·, "r ' 

MepeHli.fI H HaJIH~li.fI Heaap,erHCTPHPOB8HHHX HeilrpaJlhHHX qacTHU C06H-
T11ll, oT.HeceHHHe K .JlaHHOMY KaH8.JIY B3aHMO.lle.AcTBHH, co.ztep:mT 
npHMecb C06HTHil, OTHOC.fllllHXC.fI B .neilCTBRTeJ1I,HOCT.ll. R ,npyrl!.M' RaHa
JlaM. B TO JKe BP6M.fl' qacTL Co6hlTliil, OTHOC.fIIIIHXCR I< ~aHHOMY Kattany, 
6y.ner oTHec.eHa K ~pyrHM. Ta1<l!.M o6paaoM, KoJl.ll.qecTBO Ni co6HTHil, 

" .. {· ,.• . 
Y.ztOBileTBOP.fI!OlllHX I<HHeMaTHI<e .naHHoro I<aHana, 6y.n;eT· npe.n;cTaB}l.fITh 
codon cyMMy I<OJl.ll.qecTB co6h!Tliil :as HecKOJlhKHX Kaifa.noB peaxun:n. 8Ta 
cyMMa_ onpe.zteMeTc.fI He TOJlhKO ce<ieHHeM '6, aayqaeMoil peamimi a 
Bepo.fITHOCThJO ee Bhl.n;eneH.ll.R nporpaMMoil li,neHT.ll.q>HKaun:a - Koaq>q>auneH
TaMH "npoXOJK,IJ;6Hli.fI" f ii , HO H ceqeHHRMH q>OHOBHX peaRUHil <0· , 
a TaRJKe RosqiqiauneHTaMR "npoxoJK~eHM" P,J · , xapaRTepnaylOlllHMR 
BepO.fITHOCTL llMRTaURH q>OHOBHMli peaKUHRMR ~aHHoro RaHana B381!.MO~en
CTBR.fl. HeH3B6CTHhle ceqeHR.fI onpe.neMJIHCh nyTeM pemeHR.fI CHCT6MH 
ypaBHeHHil (1), I<OTOpHe CB.fI3HBalOT I<Olill'l6CTBO C06HTHil, y~OBJ16TBO-
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PHIO!l1HX npoBepHeMoR.rarioTeae; c ceqeHnHMn n c ajxpeKTllBHOCT.flMH pe
rncTpauna co6HTHH KaKllX-Jm6o ,n;pyrnx>nccne.nyeMhlX KaHaJ!OB peaKUllH 
perHcTpnpyeMoft TOilOJ!Orllli 

. M - - . 

Ni= Ttj?, 6j/J re,, 8"0(/\)J Py· c1 > 
i=t, ... ,L, L>M; 

r,n;e Ni· - qncno peam,Hmc co6uTntt, y,n;oBneTBOPHIO!l1HX Tott aJm nHoll 
rl1IlOT83e, 

7; - Koaip:pliuneilT, yqnTliiialOll1llfi rionpamrn pasJmqiloro po,n;a 
(Ha aqxpeKTRBilocTh npocM6Tpa, reoMeTpnro KaMepiil, npnMech B3aHMO
,n;encTBn~ Ha K:aaancBo6o,n;amc npoToHax yrnepo,n;a, rioTepn co6HTR~ 
npi-1 H3Mepe1rnJiic, fill H8liTpa7JJ>HHe Mo.$ pacna.i:ta V0

) ll iieJiatiJ.tiiy 
noruioro Il~p-ceqeiirul: ila 1 c66uTHe ; 

h rtj~ 4o(},j) - KOajxpRI.W8HT; Y"lHTHBanifutt cpe.n;HIDID ajxpeKTllBHOCTh 

perHcTpaunn K0-Me30HOB ( /\ -rfu1epoHOB) R {'-KBaHTOB ,ll;ruI Kal!(,ll;OH 
KOHKpeTHOH TOilOJ!OrHn a .n;fui: ,n;aHHOro KaHana peaKUllH. 

hpe,n;noJKeila MO.n;i-1~imaunH MeTo,n;1mn ~ onpe,n;ene1rne ceqeHnll c no
Moriu,ro KOajxpnuneilTOB ceiJ ; . onpe.n;eMSMHX KaR . OTHOCllTe7JJ>H1til BKJ!a,ll; 
B ,n;aHHoe n,n;eaTnwnunporoHHrie KOHeqHoe cocTOHHne (perncTpnpyeMOH · 
Tononornn) KaKoll-Ji:n6o ns nccne.nyeMmc peax$fi HesaoocRMo OT cTe
ne~n ·o,n;HosHa"lHocTn n,n;eHT~Ritaunn, T.e. O,ll;HO Id TO JKe co6HTHe MO
JKeT aheHT~llUllPOBaThCH mm npnHa,n;Jle)l(amee pasmi.qHlJM KaRaJ18M peax
W!H. 

IlpnMelieHHe paspa6oTaHHott r.ieTo,ll;HKR noaBoruuio Mepi3ile oripe.n:e-
1mu ceqeHJd.!i: peaKJ::tRR c o6pasoBB.HHeM cTpaHHmc iracnfu B coiipoBolK
,ll;8HldH 2-x H 3-:ic rr0-MeaoHoB, a Ta1fa:e oripeji;eJi:nu ripaRTatiecKn noil
HHii Iia6op cetieHHH 3KCKID0!3RBlilDC KaHB.JlOB peaxwin c o6paso:aaHHeM 
A-rimepOHOB H k0-ue30HOB B rt-p-B3BJIMO,Jt8'1CTBlllllC npil: Pn-=5 I'3B/c. 

B TeX CJlytiaroc, Kor,n;a cpaBHeHae BOSMOJKHO, Ii.o)iy'lleHHH8 pesym.
TaTH Xopomo cornacyIDTCH C ,n;aruuiMR ,n;pyrmc pa.60T llO oripe,neJieHIUJ 
C8"l8RRH B. 0611acTll 67lll3I<:lix 3Ha"l8HRH aaeprldff, t{TO roBOpllT 6 itop
peKTHOCTR npe,n;noJKeHHott MeTO,ll;RI<H onpe,n;eneHIDI ceqea0:ff (cM.Ta6J1H
UH 1-4,ceqeam:i B MK6}. 

TpeTMI rnaB/i nocBHmena 0:ccne,noBaHRID xapaKTepncTm< npo1::tec
coB MHOJKeCTBeHHoro polK,ll;eHHH sapHJKeHHHX H HeffTpam,HIDC M830HOB B 
rr-p-B3aRMo,neiicTBHHX B conpOBOJK,ll;eHllR CTpaHHHX qacTRI::t, a TaKJKe 
npo1::teccoB o6paaoBaHRH ;\ -rfillepOHOB ll K0-Me30HOB B 38BRCRMOCTH 
OT accounnpOBaHHhlX sapHJKeHHHX "laCT!dU. 

4 

r, 

T~6J1Hga 1 

KAHAJl 
f671 4,or;_s1c 1,1~ 4,1M ~,65ts~ 5,ojj~ 5i~a;f?~ 7,91bt 

Hz 
/IKO 

93±14 
49±9 

40 • 6D,3±8,~ 
31±8 27 

LOKO 42±8 9±6 5 
/\Kono 

88±33 
168±15 

120 79±20 
55±8 37 

2."Kofio - 21±10 -
J\ Kofiofiu - - - - 19±8 -
LUK0 fi"fl0 - - - - 18,5±8 -

AK"n°n°n° - - - - ·8.4±5 -
r·K1nnr - - - - 5±5 -

K"K"ll 176±62 128±24 190(..ms 176±32 85±12 52 
K°K0nn° - - - - 39±16 -

K°K0nmf - - - - 21±14 -
K0R0rmn1t - - - - 10±10 -

Ta6J1Hga 2 

CewwUP(1,111:6J(!!pedeneMJH w KO/'lel./HMX roemo11M.I~,, 

5a0:t.l§ !(+971 

-, 6, I "· I ,,;66/1 H/67/llj?271 ~7¥9, 
2..1A l2,1ArJ2,,A2;J2,,;1x"Jz,v1K~~"AK~A4 no A.1 no a'l 5.0 4.16 4~o I 40 .... 

r---,-,c----t----f==t---t---,-----t---1--t---t---,-----t---1e9t11 1,331-2, l<+nzo 310;11.1 

+nJ1n· 185s±10sl111!:t1+.718~I I I 1s;. 9t&.4l5.s..5t-1'6.zl5.J1:t:t4.3 K ~JI+ 

K'rlz:'1• 

K'l(i1n"n' 

1l·ll;1 K0 j~~64 

fl'rlZ°K' 

zs.;~?.81600;2271 I I ~isn+t;•M±H.1ls6.JtlJ.6r.:ilt.Ot11.1j,ru±tz 198:tfO l9J±17 

l22.;:6.813Z,2t.i2 

81.0t22Jj 
--,.,-1 

71.61-~.l ,.. 
r'40.!-.?4.£1 

• 

jliS±6.0~96±1J.6~.6:tAS.t 

n?ii11<.•n• I }r!g::2t4/17◄!~.!-7S11Jl!~s1.0;1sor-z2.7'22'IS2.s±r,.o[s1.o.t.36of638t3+.t 
n+nl"°Ko/1° .508±~.t-~-t=@s-.cd--f--+---' 

" nirAx°n'k0 ~ 2 ±llOI 

• .JHaMetfume/lP-l./LIC/lO roOt>lmutJ,no xomopoMy on,,oeile./151/lOCP o'a1111oe cet1eMue. 
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Ta6nm1a 3 

KAHAn 
/61. 

4,qr;e.;, .,9.fl 4 3j lt.,tey./ftc f't,6.5J{~1, 
tip-pK-~ 98±25 67:!:15 5419 20 

pn'n' 64±21 - 75±20 90 

pri'K'K 51114 36±12 72±20 20 

OlliOCll 20±20 24±16 20±9 -
li'rfAK' 223±30 154±14 96±10 -
tl'nAKl 63±26 85±21 70±11 -
K1fK0

11 78±23 147118 64±12 70 

Klii<n!I - - - -
IIYK'n, 101:1:25 126±17 69±13 90 

ft'i<,<hll - - - -
1+1rK0 - - 40:!:7 30 

I+fiK'fl - - 36:!:8 -
:(11+K' - - 4·'tt5 40 

:f,tK'ri' 71125 - 55±11 -
lllll<'Kn 64:!:37 40±20 24110 -
IRl-iiirnn - - -

KAH An ~I:(1- ¥,~'{' 
u/o 14P.l!i" Sfllp- ~,:.~ 

If ip+pK'2ll 12±8 a1±2.s 24±6 12,7±6 

p(mR'li 40 71:.'t 8Ji4 

pK'mfK" t!iB±M 20 10!'4 lt,8±7 

pKmiKff - 14!±6 

211•111fl("n 5:t3 tli.2i6 

Ztiifi<'r, 8±4 16,816,S 

fi211K' 2±2 3,7±1.0 20 15:!:3 4,D±4.0 

ilf21fK& tt±+ 6,2±4,0 

t:irm( tttS 13,2±2,0 20 t3U 4,.\!4.0 

2-112'Kli 613 2,lt2,4 

pnYiK 30 28±15 t.O±t.O 

lfp-KruJil 33±10 30±3! to 51±]('¼ 'l.2pt7 

Kir2li"Ali t2if½• 50 34±5 2t±7 

K11211/11m 1.3±o.6 

Kltafr 4.ttU 

Kii'21irn 9.1t3 

'litJiiA'Y: .li3<"/2l 20 12"!3 16,915.6 

a0iA'kii 10±10 4,4±1.3 

atafzK' 6.t±2 

21l211UO 2t1 

sora,}9
' ~hits~' 

ll//1 

•-.. , C 7.9lJ~% 
56±10 60t6 29 

56±f0 24±10 -
60±8 3616 41 

- 38110 -
187,5±28,• 174±38 33 

103±17 ft7:l:72 106 

71±12J 7Z:tt1 -
- 63:!:21 -

72±12 80±12 -
- 64:!:22 -

19:!:4 36±6 5 

29±7,5 70110 15 

29:!:5 37±7 6 

33:!:8 68±11 24 

56116 66:tto 36 

- 21±17 -

.Taomma 4 
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}, 

h 

1, Bullo noJm3aHo, qTo aHepreTnqecKM 38BRCRMOCT!, ( n/1> 
xoporuo onncuBaeTCH norapnqunqecKOM ~YHKUReil, qTQ He npOTllBOpe

qnT MYJII,Tttnepn~epnqecKoMy xapaKTepy poiK)l.eHllH ./\ -rnnepoHon; 

cpe,I\HHH MHOlK8CTB8HHOCTl> K0
-Me30HOB O,I\llHa.KOBO Y.I\OBJ18TBOPl1TeJII,HO 

onncureeTCH KaK cTeneHHoi1, TaK n norapmprnqecKoi1 qiy11Kri:11el1. 

IlpaKTnqecKli OTCYTCTByeT KoppeJlHU]lH B Bl:lXO,I\ax CTpaHHHX qac

Tl1U ll TI 0-Me30HOB, qTo, B03MOl'iHO, CBH.I\8T8JII,CTByeT 06 llX HesaBllCli-
K0R- ,11T-

MOM POlK.I\8Hllll; KoppellHUROHHl:le napaMeTpl:l fi ll p ne o'.5-

HapyJKllBalOT 3aM8THOM 3HepreTnqecKOll 3aBilCRMOCTR B IlHTepBaJle llM

llYJII,COB 5+ 303 I'sB/c. 

TI. Buno npoBe,I\eHO cpaBH8Hlle pacnpe,I\eJleHllll no MHOlK8CTB8HHO

CTli qaCTliU B peaKD;llHX C POiKJJ.8HlieM CTpaHHHX qacTliU ll 6e3 HliX C 

U8JII,ID n3yqeHllH BllllHHllH.POlK.I\8HilH nap CTpaHHHX qacTliIJ; Ha CBOTTCTBa 

MHOP.tecTBeHHOro POIK.I\8HM M830HOB: · 

n lbn 
1. 06HapylKeHO nO,I\06ne B pacnpe,rr.eneHllHX < >6-:- B 3aBllCRM0-6 . zn 

CTR oTn)'n>n .1) 6i~ B saBllCllMOCTli OT n1n> .I\llH sapm.ceHHHX 

qacTllU ll HeiJTpaJII,HbJX M830HOB B peaKURHX co CTpaH!illMll qacTRD;flMll 

R 6e3 HliX npn 5 rsB/c (cM,pnc.1 ll 2), P,I\e<n>- cpen;HHH MH0,(8CT

B8HHOCTI, 3apH1K8HHl:lX qacTl114 ll Hei1TpaJII,Hl:lX M830HOB COOTB8TCTB8HHO. 

2, BnepBue 6Hllll npoanaJ1R3nponaHH pacnpe,I\eJleHRH no nonnoi1 

MHOlK8CTB8HHOCTR n B peaKURHX C POH(.I\8HReM CTpaHHhlX qacTnu. 

3KcnepRMeHTaJII,Hl:le pacnpe,rr.eneHRH anaJlll311poBaJ1Rc1> B npe,I\cTaB

neHnn KHO, cornacHO ROTOPOMy Befil\qnHa <n) Rz npn s~ 00 nepe

CTaeT 3amceTI> JIB!illM o6pa30M OT 3Heprllll ll CTaHOBllTCH yHanepcaJII,

HOH q1yHKunefi OTHOlli8HllH n /< n ) 

<n>Rzs~oo Y(n/<n>J. 

Cpa.BHeHne HaJIIHX ~aHHbJX C ~8.HHblMl! ~nil peaxn:Hn des CTpaHHl:lX 

qaCTHU B HHTepB8.Jle (5 • 40) raB/c noKa31:lBaeT (cu,pv.c.J),qTO B 

npe~CTaBneHHR KHO HaOnDAaeTc11 no~oOne pacnpeAeneHHll no nonHoMy 

qncny ~BHOBI, pOlKA8HHhlX 11 qaCTHU Anll ICp-B3aRMOA8ACTBHA Ka.K C oOpa-

30BaHB8M crprurnwc qaCTRU, Ta.K ii Oe3 Hi!X, I!OA KOni!qeCTBOM "BHOBI, 

POXAeHHl:lX 11 qaCTRU 3A8CI, nOHHMaeTC/1 Beni!qnHa n '= n-2; 
z~ rn-2)/<n-2>. 
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<n) l!.· 
6 .. 

··r f f 1.4 a) 

f.2 t 
t.O 

0.8 

0.6 

0.4 

oJ l 
§ 

0 0.5 ,.o t.5 2.0 
I 

2.5 .!l,_ 

(11,) 

D-~ 6,, 

10 6) 

0.8 f 
0.6 

2 
i 

0.4 

0.2. I 
§ 

-u-~ -w~ o ~ w u u ~ ~ 
n-<n> 
-D-

Plil.c.1. 
6n n 

a) 3aBlil.Cl-lMOCTl, <n>foin OT <n> ; 
7'l 6n 

6) 3aBJil.Cl-lMOCTI, .L./. 6 in 

OT n1n > B n-p-B3al™o.n;eilcTBHRX 

npH 5 raB/c ,n;JlfI sapHW.eHHIDC tJaCTlil.U, 

<n>R. 

a.st- ff 
04!-

2 
0.3!- f 
021-

o.1i-

0 0.5 1.0 

• - co6UTHH co CTpaHHllMH tJaCTlil.Ua.Mlil., 
0 - co6UTHH 6e3 CTpaHHIDC tJaCTJil.U. 

D·b 
61n. 

a) 0.5 
6) 

I 0.4 iI f k 0.3 li 

i 
0.2 ! 

i 
0.1 

i ~ 
--1-

t.5 2.0 2.5 3.0 - t.5 -1.0 -0.5 0 0.5 t.O 
.LL 
<n> 

Plil.c.2. 

n 

1.5 z.o 

Te w.e 3aBHCIIIMOCTH, tJTO Ha pHc.1, HO .n;M HeHTpaJII,HUX 
Me30HOB. 

8 

i 
2.5 3.0 

n- <n > 
-D-

,i 
.( 

,1·) 
I ':, i'.!~ 
! 
! 

r 
( 
! 

f',1 

i' 
t 

" 

3. B Pa.MRax cReHJ!lil.HI'OBOro COOTHomeHHH 

<n>6n(noJ/<no>6in===F(<;:_>=Z7 S}s-:::;;;, cp(z) 

npoaHaJ!lil.3HPOBa!iH IlOJlyHHI<Jll03HBHHe cetJelOOI o6pa30BaHHH no HefiTpaJII,- . 
HHX M830HOB m0 H K0 ) H npoBen;eHO cpaBH€HHe B p8111Kax 3TOro COOT

HOWeHJil.ff C IlOJlYHHI<Jll03lil.BHHM cetJeHH8M o6pa30BaHHff rr 0
-Me30HOB B rr-p

B3alil.Mo.n;eficTBHHX npH 3HeprHHX 54205 raB/c 6e3 CTpaHHIDC tJaCTlil.U, 

C.n;BHr mKaJl.!1 Z:1 = Z + /:i.>2 no3BOMeT e,n;HHl,IM o6pa3oM ommaTr, 

3KCnepm.ieHTaJ1I,HH8 )laHHll8 .I(JllI peaKUlil.l1 co CTpaHHHMl! tJaCTHUaM.i H 683 

CTpfillHUX tJacTJil.U B Jil.HTepBane l-lMilYJll,C0B 5• 205 raB/c cpyHKIU!el1 

CfJ(Z1) =BoZ1 exp <J 8i· Z /J (cM.pHc.4) 

10 

1 
I 
"r 

~ 

•-rti'i~r~#, 
0 ·1uJc~<t11, 
l'.-IOGe'//C 
'v-16-·
o-4(}- -

L~~--,- ,, __ ~, 
6n 

Tuc.3. 3a.BHClil.MOCTI, <n-2> 6tn 
I n-2 

OT Z= <n-2 > 

'P 

10·· 

0.5 1.5 25 Z1 

. < n > 6n(no) 
Plil.C 0 4. ::JaBJil.Clil.MOCTb ( no) <!Jin 

oT Z - Z.t-.£:__ .n;na n-p-B3aH-
1- <n>2 

M0)18l1CTBHl1 IlPlil.!5 raB/c (co 
CTpaHHl:lMH qaCTlil.Ua.1U1) - • 
5 r3B/c (6e3 cTpaHHHX tJab
THU) -4, 18,5 raB/c - ◊, 
25 taB/c -o , 40 raB/c -A , 
100 raB/c -o lil. 205 raB/c -v. 

lli. IlpoaHaJl.ll3llPOBaHH pacnpe.n;eneHllff no MHO~eCTBeHHOCTlil. K
0

-
Me30HOB H ;\ -rlil.IlepoHOB B 3aBHCl-lMOCTlil. OT accOUHHPOBaHHUX 3apR

~eHHIDC qacTlil.U B pa.MRax IlOJJYlil.HI<Jll03llBHOrO cReHJ!lil.HI'a 
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<n> 6n (V"} _ 'f (2). 
(nyo) 6in S-Ho (2) 

Tirrn:nmr;uo:mrnme ceqemrn 06pa3onamrn /1 -rimepouon a H0-r!ie30HOB 
np1: uamef,i 3Heprm1 ue y,uonJ1eTnopmoT npe.ncRasamrnM cooTno:nelU'lH no-

. . d 
.I\O'.lHH (2). On,w:mo c.nnnr nmaJl.11 Z1=Z+<n>cn<n>D03BOJ!HeT e.n,HHHM 

01Ilcl3Qr.'; onncaTI, HalllYl ,1(.'.lHiille COBl'.\8CTJ;O C .naHHhlU.H .ll,Jl.q n-p-B3a'ilMO- , 
.nei1cTFlli1 B llHTepnaJle llMilYJll,COB ·18,5 + 250 r3B/c n ,UM PP-B3alll-!,O
.ll,CilCTBlli-l B llHTeproJle W.IlyJlI,CQB 12,4 + 303 I'sB/c rtymm;aetl 

.3 . 

'P(Z,)==eXD(,? a✓-E:) 
I J=O 

~ 
I .., 
~ 

" 

01 

0.5 I.O UI 2.0 z, 

n.. 5 •J <n> 6n r.11, 
n1C, , vaBl!CllMOCTb ( n,1o) 6 ill 

OT z, = Z+ <nfen <n> B 1rp-B3al1M0-

,11.el1CTBl1HX np:11: 5 ran - • , 
IBb5 raB/c - x , 40 raB/c - +, 
IO raB/c -o , 205 raB/c -A , 
250 raB/c -17 l1 B pp-B3allMO
,nel1CTBl1HX np11 I2, 4 rsB/c - • ' 
I9 raB/c -o , 69 raB/c -◊ , 
102 rsB/c - ♦ , 205 raB/c -1 , 
JOJ raB/c -Y. 
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(c11..pnc.5 n 6). 

01 ~ I 

J oo, " !: 
0, 15 2:0 'l~ l, 

Tuc,6. Ta ~e 3aBl1CijMOCTb, qro 
Ha PllC, 5, HO ,nJIH K -M830HOB, 
oaosHaqeHm1 np11Be,11.eHu Ha p11c.5. 

B qeTBepTOfi rnane llCCJ18,UOBaliU OCHOBHHe xapaRTepllCTfil(ll 
llHRJU03llBHHX npoueccoB 0 

n---t-p -1\/_z-o--,.x ~ (3) 

1l---1p-K,°+X 0
• 

2 
vlsyqeHo none.n,elille npoaHTerpnponaHuotl no A. cTpyRTypnotl qiy11Ruirn 

lj"(X) npoueccon (3). Kmt Bll.ll.HO ns. p:irn. 7, 11 -rimepouu pollt.ll,aIOTCR 
npellMYlll8CTB8HHO C BHJ18TOM B sa.n.HIOIO nonycqiepy. 3TO CJlYliUIT yRasa
HlleM Ha TO, qTQ cpparMeHTauirn Mlllll8Hll R:BM8TCR: B HallleM SRcnepuMeH
Te CYl!l8CTB8HHUM llCTOqHllROM J1 -rnnepoHOB. !fa cpaBH8HllrI C .n.aHHHMll 
0 n-p-B3alll.lO,nencTB11HX npn llMilYJlbCax n--M830Ha OT 40 .I\O 250 raB/c 
B:11,n111.1, qTo n l1HTepBane - o,~z~-0,I n npe,neJiax sKcner111.1eHTan1,Hux 
norpelllHoCTen pacnpe.lleJieH11e J-,('J() IlPl1 5 ral3/c conna.llaeT c ,11.aHHu-
1.111 np11 aonee BHCOKllX au~rr:11HX. 3TO CBl1,l\8T8JlbCTBY8T O TOM, qTo 
pacnpe.lleJ1eH11H F1 ( ~) .I!JIH ;1 -r11nepoaoB B oOJ1acT11 cppar1.1eHTa1.111:11 M:11-
mea:11, nO-Bll,l\llMOMY,-He 3aBl1CHT OT 3Hepr1111 B <lOJiee llll'lPOKOM, qey 3TO 
auno l13B8CTHO, 3HepreT:11qeCKOM l1HTepBaJie. 

Hs PllC,8 Bll.ll,HO, qTO SRCnepllMeHTaJll,HOe pacnpe,ueJ1eH118 Fj(X) 
0 

,UM K1 -M830HOB H8CllMM8TpllqHO OTHOCllTeJll,HO X=O , .6oJ1blllHHCTBO 
K,° -Me3oHoB nuJleTaeT B nepe.ll,HIOIO nonycqiepy, T. e. 1tparMeHTal.lllH 

nyqRa HBM8TCR: npenMyU\8CTBeHHblM llCTOqHlll{OM K,° -Me30HOB, 3Haqeaue 
qiyHI,l.llll1 F, (X) npn 5 I'3B/c .ll,M ncex sHaqeH11tl X 0Ras1rnaeTcrI cn
cTeMaTnqecRn HlllKe sHatJeHRtl F, (X) npn 6onee nucoRux 3Heprnmc. 

Kill( nn.nao ns pllc, 9, .n.mixJiepeHl.lllaJ1bHOe ceqeane .ll,M /1 -rime-
poHOB B ~eHTpaJ1I,HOi1 OC>JlaCTll ;:; (S, 0}/6no":n. B. llHTeprone SHeprllii 
(5 • JOJ) ran B npe.nenax 3KCil8Pl1M8HTaJlbHHX norpelllHOCTe" B n-p- l1 
pp-B3al1MO.ll,8MCTB11HX OT 3Heprlll1 He 3aBl1Cl1T. B 3TOM xe llHTepBaJie 
3Heprntl cetJeHlle K~-MC30HOB Henpepunao nospacTaeT c pocTOM 3Heprnn. 

AHaJ.lll3 llHBapllaHTHUX pacnpe.n.eneHlltl 0 ( s' ~ 2
) B saBRCHMOCTll 

OT f:/. (CM, pllCYHKll 10 ll 11) ,u;M K7-Me30HOB R /\ -rnnepOHOB CBll
,ueTeJll,CTByeT, qTo ,uaHHHe xopomo annpoRCllMRPYIOTCR qiyHKl.lllett 
A exp (-B p/). IlapaMeTp B llMeeT TeH,ueHl.ll1!0 R yMem,II1eHllIO c yne

nnqeH11eM 3aeprnn ,uM K~-Mesona; .ll,M /1 -rnnepoHa B npe,ueJ1ax aKc
nepHMeHTaJ1I,HHX OII1!160R napaMeTp B ocTaeTC.fl IlOCTOR:HHh!M B illllpOROtl 
Oc.lJiaCTl1 aHepr:1111 5 • 250 raB. ll3 He3aBllCl1MOCTl! napaMeTpa B OT 
SHeprllll cne.u;yeT (11lli(T0Pll3yeMOCTb llHBapnaHTHOro pacnpe,ueJleilllJI 

fs ( S, ,'3.2 ) no nepeMeHHHM S n P./. 
CyMMnpyJI pesyJ1I,TaTu aaaAAsa nHrop11aHTHHX pecnpe.n.enem-1tt 

Is ( S, f:i. 2J , MOlKHO cKa3aTb, qTO B npe.n.enax 8I{Cil8PllM8HTaJ1blillX 
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Alc.7. 3aBHCHMOCTb CTPYKTYPHOR ~YHK-
E* d26 2 

LlHH /;(xJfir Pm1xx dxdfJ.2 d/3. oT,: ,n;irn 

PHc.8. Ta xe 3aBHCijMOCTb, qTO 
Ha PHC.7, HO MR K -M830HOB. 

/\ -rmiepOHOB. 

0 

{= 
.,,_, ,, 
.1~· 
~¥ 
'tu 

:ii] 

' ~ 
: ??1 I , 
, - ril !#,; )' 

I 
0:5 Olli 

s·1/11 Cr:1Bfv2 

Pac.~ 

1 jEjf d26 2/ 3aBHCRMOCTb f=;(S,0)==6---o,;;- dRjfdR2 dfl ojf_0 llOA tf ti .J. I If -

OT S -1/ 4 ,nM /\ -r:imepoHOB ( o ) , K~-Me30HOB ( □ ) 
B ICp-B38MMO,It8llCTBHRX 11 ,ll;JIR /I ( • ) H K~ ( ■) B 
pp-B3aHMO,ItellCTBRHX. 

12 

norpemHocTett ~opMa aTIDC pacnpe.neneimH He saBRCRT OT aaeprRH B 
:irnTeprone 54250 raB/c .nM /\ .;..ranepoaoB. 

~o:J o., o-s - o, 01 t},r:1aici' 

Pac .10. 3aimcHMOCTI> f ~Pj= 

.. f £~ d26 2 J fl Pnfax d!]zdxdx OT f-3. •. 

01 02 OJ OJ, 05 o.s P:tr~~,d 08 

Tub.II. Ta X803aBHCHMOCTb, qro Ha 
pHc.IO, .ztJIR K -Me30HoB. 

Ocaomme pesym.TaTH,R BHBO)JJl 

C~o}:l,lynRpyeM OCHOBHHe pesym.TaTH MeTO,nHqecKR~ paspa6oTOK R 
~R3Rq~CKRX RCCJle,nOBaHRli, R3nOE8Hlill8 B HaCTO.fII!l8H tmccepTau;RR. 

1. Cos~aaa MBTO.nHKa onpe.neneHRH ceqeHRH aRCKJlIDSRBHWC peaR
tiHtt C o6pa30BaHR8M HeCROJl.E,KRX HettTpaJI&HWC qacTRn B ROHeqHQM co-
CTOJlHRR. 

2. IlpRM8H8HR8 paspa6oTaRHOlf M8TO,nRKR Il03BOJIRJ10 nonyqaTI> 
npaRTR'lecRR no~ aadop ceqerui.a aKCRJUOSRBHHX RaHanoB peaKnR~ 
C o6pa30BaRReM /1 .;..rmiepoHoB' li K0-Me30HOB B IrP-:B3i:U!MOl8HCTBMX. 
B TOM qzcne BnepBHe 6HJIR onpe.neneHH ceqeHM peaKURH c o6pasore
HReM /lK?'") Z°K':. R K°K 0 -nap B conpoBOllt,neHID!. H8CROJI&RRX n°-Me-
30HOB CO; 2 H 4 3apRX8HHliMH qaCTHUaim B KOHeqHOU COCTOffHHH. 

3. HccneftoBaHH KOppe~R B ooxo.nax CTpaHHHX qacTRn R nao
HOB, asMepJIBmrnca paHee JllllllI, npa aHeprrunc 40 raB a llHIDe. IlpR 
aTOM ycTaHOBJl8HO, qTo: 

a) npaKTRqecKR 'oTcyTCTByeT xoppeMnRJl B BHXo.nax CTpaR!illX 
qacTRU R n°-Me30HOBj 

13 



6) ROppeJl.l!UROHHHe MOMeHTHfi von- He o6HapyxurnaJOT 3aMeTHOff 
3HepreTaqecRott 3aBHCRMOCTH B HHTep:5aJie HMilyJll,COB (5.f303) rsB/c. 

4. 06Hapy~eHO paHee He OTMeqaB!IleecH Il0,I\06He B pacnpe,I\eJieHH
SIX ( ll} F}, B 3aBHCRMOCTli OT n/< n > .H lJ·fl, B 3aBHCHMOCTH OT n-(n) 
.I\M HeilTpaJJ.I,HHX Me30HOB H_ 3apH~eHHHX qacnm B peaRIUl,SIX co 7) 

CTpaHHHMH qacTHUaMH H 6e3 Hl!X. 

5. YcTaHOBJ!eHO, 'ITO H1,188T MeCTO IlO.ItO<lRe B pacnpe.1teJ1eHRSIX 
no 'lRCJIY "BHOBb P0llt.It8HHHX" 'laCTm:i B rr-P-B3al1!.!0,l{ellcTBHSIX npH 
5•40 rsB c o<lpa30Ba.HHeM CTpa1:rnwc qacTm~ H <les a11x. Pa.Hee Ta.Koe 
COilOCTaBJieHHe .Ita.HHWC He Ilp0lf3B0.ItMOCb. 

6. IloRasaao, qTO pacnpe,I\eJieHHH no MHO~eCTBeHHOCTH rr0- H K0-
Me30HOB (B peaRUHHX co CTpaHHblMH qacTHUaMH) H rr 0-Me30HOB (B peaR-
1.llfSIX Cie3 CTpa.HHWC 'laCTHl.l)B 3aBRCIDlOCTR OT 'lHCJ!a acCOl.lHRPOBa.HHl:,IX 
3apS!X8HHHX 'laCTHl.l CJ18.ltY8T B8Cbl,la <lJIH3KOa 3aKOHOMepHOCTlf B umpOKOM 
lfHTepBaJie :rneprRa 5•205 I'sD B Il-p-B3aHMO.It8ilCTBlfSIX. , 

7. B paMRaX CRettmi.HroBoro COOTHOIDeffil./I 
<n> 6n(V~ 'P(z S)- m(z=) , · 

(Tl v0) 6tn ' s- 00 T ·,,:/: 
npoauaJillsHpoBaHH noJiyll.HI<JlID3HBHHe ceqeHHH o6pasoBaHHH ·111-rnnepo-
HOB .Ii K0-Me30HOB B Il-P-B3all.MO.I\8HCTBll.HX npH·(5-¾250) rsB/c RB PP
B3all.MO.lt8HCTBHSIX npn (12,4.f300) raB/c H npe.1tno~eao npeo6pasoBaHHe 
nepeMeHHOfi Z == n/< Tl) , Il03BOJUU!lll88 8.ltll.HHM o6pa30M OilHCaT1> RM810-
l!U18CH 3RCnepmrnHTaJJ.I,HHe .I\aHHHe. _ . 

8. YcTaHoBJieHo, qTo cTpyRTYPHHe cpyHI<UHR,if(X)H ,f(.5;0)/6no'Zt 
.I\M I\ -rn.nepoHOB B peaRUHH (3) B npe.1teJ1B.X norpeIDHocTett He sam1-
cm OT auepr1111 n OT THna uan~TaJO[I\en qacTHUH B HHTepBane 5-¾250 raB . .. 
B o6nacTR cpparMeHTanRR MilllleHH RB ueHTpaJll,HOH o6nacTH cooTBeTcT-
BeHHo. CTpyRTYPHHe cpyHI<Ull.ll. .ItM K0-Me30HOB 3TRMll. CBOttCTBaMH -He 06-
Jia,I\alOT HR Ii_ RaRRX o6nacTHX cpasoBoro npocTpalicT:sa. 3To 3aJ<J1IDqeuae 
HBJIReTcH O.ItHRM R3 .ItBYX: nsBe?THHX B HacTomnee BpeMH B o6nacTn 
atteprnn HH~e 20 raB cornacy!OO\RXCH pesyJJ.I,TaTOB npoBel)Rn BHnOJIBH-

. ' . 0 
MOCTH MacmTa6li.O-HHBaPHaHTHHX CBOHCTB npoueccoB po~eHHH V.; qac-
THU B n-P-BsaHMo.1teilcTBWIX. 

OcHOBHHe pe3yJJ.I,TaTH MCcepTaURH ony6Jl0.ROBaHH B cne.ItYIOOIHX' 
pa6oTax: 
1. A.r.Bono.ItbRO, ••• , E.K.KapaMHH, ••• OMHl1~P1.:..6488,,lly6ua,1972. 
2. IO.A.Ey,n;aroB, ••• , E.K.HapaMHH, ••• OMHl1,1-6568,)ly6ua, 1972. 
3. IO.A.Ey.1taroB, ••• , !.H.HapaMHH, ••• OMHl1~1-9891~.lly6ua, 1976; 

H~,2o,6,119o,1977. 
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4. H.C.AMarno6eJIB, ••• , E.K.KapaMHH, ••• OMHl1,P1-11481,)ly6ua,1978; 
H~, 28, 4, 1978. 

5. H.C.AMarno6eJIB, ••• , !.H.KapaMHH, ••• OMHl1,P1-10713,,lly6ua,1977; 
H~, 27, 5, 1978. 

PyKOilHCb IlOCTYilHJia B H3,l{aTeJibCKHll OT,!{8Jl 
24 HJJJISI 1979 ro.l{a. 
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