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Pa6oTa BWIOJIHeHa B Jia6opaTopirn: BRCOKIDC aHeprntt 06~e,IUIHeHHoro 

· HHCTHTyTa .imepuwc HCC.)!e,n:0~11 n: B Ilpo6Jiet.moit Jia6opaTOplrn H,IJ;epHOH 

qiHSHID! BRCORHX 3Hepnrn: T6HJIHCCKOro rocy,n:apCTBeHHoro YHHBepcMTeTa. 

Ha~Re PYKOBo,n:nTeJIH: , 

,n:oKTOP qiH3HKO-MaTeMB.TM'!eCKIDC HaYK 

CTapllllrl!: HaytnIIDt COTpy;n;HMK' 

.ll:OKTOp qiHsmro-MaTeMaTH'l:€CKIPC HaYK 

CTapmmi Ha~mi COTpy;n;HHK 

O~Irue . orrnoHeHTu: 

,n:OKTOp !p1113MKO-MaTeMaTH'l:8CKl!X HaYK 

OTapmmi Ha~mi COTpy,ItHMK . : 

,n:oKTOp qiHSMKO-Ma.TeMaTlf<IeC!CIDC HaYK 

llpoqleCCOp 

Ho.n:ap Cap,IUIOHOBWI 
AMarno6emr 

' 
Ba.JreHTMH I'pn:rop1,e~ 

I'pHll!IIB • 

BnTop AHaTOJ[peBM'! 

MaTBeeB' 

Map;reH HopndeeBJi'I · 

Xa'l:aTY.Pfili • 

Be,n:y:Illee Ha~o-nccJie,n:oBaTeJ[pcKoe roruimeHHe: 

Ha~o-HcCJie,n:o:eaTeJ[pCIWil MHCTHTYT .imepHofi qiHsMKH M:rY, r.Moc:ima. 

AB-rope~paT pasocJiaH "--"---- I978r. 3aum:Ta ,IUiccep- ' 

Tamm COCTOMTCH .. _ .. ______ I978r. B .:,__'!UC.· Ha sace,n:aHMH 

Cnel(Ma.mt3Hp0BaHHOro coBeTa JJ:-047.0I.02 IIPH Jia6opaTop:im BHCOKIDC 

sHepm 06~e.m,nreffi/oro mrcTHTYTa .gn;epIDlX: nccJie,n:o:srurnfi,r.,ll;y6ua, 

MocKOBCKOi o6JiaCTl'I, Jia6opaToprui: BblCOKlDC ;:meprHfi owru, KOH(pepe!Il\-3aJI~ 

C ;mi:ccepTal(Meil: MOltHO 03HaKOMHTI>CH B 6:a6JIHQTeKe JIB3 OIBl}I. 

Y'l:emni ceKpeTap:& CoBeTa. 

Kalf.JUmaT qiHS:PiltO-MaTeMaTlf<IeCKRX 

HaYK ~~ M. (l). Jiruca'l:eB 

l 

i 
l ,, 
t 

'i 
J 

l 
.1 
.1 

·-~ 

,j 

I 
: ~ 

1 
1 

l ; 

061!J€1H xapaKTepHCTHRa pa60TR. H3Y'JeHHe npoueccoB ViHO~eCTBeHHO

I'O P~.Il6lil11l 'l:8CTHU JlllJJ,/IeTCJI He06XO,lU!Ml;lM 3T8ll0M ,ItJIJ.t IIOfUW'l8HHH ,I!H

H8Mll!G! 8IlPOH-8llPOHHWC CTOJIKHOBemm np.11 BRCQIWX ;ntepr:wrx;. CBoe-

06pas11e MHOliteCTBSHIOOC npoueccoB IIPIU38JI!) It 003,~IUVO HOBRX Teope

TH'l:0CKWC __ li, 3KCnep}l}il€HT8Jil,JMC M8TOJtOB, WC 8fl8JIH38, BecI>Ma lJJIO.ztO,:

BOPJruM B li8y'l:8Hlill 8,IlPOHHRX B8811Ni0.It8HCTB!m np.11 BUCO~ aaepr:wrx: 

OK838JICJI .11HKJD03HBHIDI no:zocon, npli KQTOPOM H3y'l:8IOTCJI xapaKT8Pl'IC

TliRH Bl1,Il8JI8HHOI'O BH,ll8 'l:8C'l'liU C ycpenaeHHSM no BCSM .IlP;yt'l-lM_)3TO

PH'llWM 'l:8CT.11U8M, _o6paaoBaHH!lM B .n:aHHOM npouecce, nnst liJil(Jl)OS.ltBIWX 

npoueccOB 6wm Bll!lBMHYTH I'.lll;IOTeau MaCWT86Hoii lillB8Pll8HTllOCTl'!, -

npe,neJII,HOli ¢pa!'MeHT81UW,_ 8BTOMO,Il8JIDHOCTH ,B KQTOpux cgiopMYJil!pO:aaHH 

!:l0Bll8 npmtLUmu mmap.118HTHOCTH QWU,HHX BSamr.o,nei-iCTBmi llPli BHCO-

lillX aaeprHJIX. 

HecpaBHHMO 60JI:&llll'!e B03MOEHOCTli B nsyqelUlll ,lllIHaMillGl npo

ueccoB MHOJlteCTBeHHoft I'8Hep8Ulili 'l:8CT~ ,naeT IIOJIYmutJD03l'IBHIDl Me

TO,It - li8Y'l:e!llie xapaKTepHCTllK mn;eJ,leHHOH 'l:8CTHUR, pOlt,!leHHOR B 

pealtltlU1 C ~HKClipoBaHHHM q11CJIOM BTOP.l{t!HllX aapRJKeHHWC qacT,m •. 9TOT 

IIO,llXO,ll ll08BOJIH8T BllJlllllTI, T8Klie ,lllIH81vJ11i8ClW8 sqxpeKTll, KOTOpRe 

IIpH Cyu.Mlip0B8Hlili Bcex K8Hl;IJIOB pea:KIUm CJI86~ npOHBJlHlOTCH B 

HHRJIIOSHBHOM pacnpe_lleJieIDwr 

061, ~;. ;, ,, ,~ ,-r1r,nnyr 
!Ul.P:jJll!:.lX LH;fJi~J.{O&:um!l 

~fMOTEKA 

.. 



B HaCTO.filllee Bpeim ll3ytie!U!IO nOJIYllHlCJIJ03.ID3HblX npoueccoB Y.Il6-

M6TCSI 6om,woe BHID/.arui;e B :mcnep.nMeHTax, nocTaBJielllillX Ha Rpyn-
. . 

HeiiIIUlX ycROPHTeJm:x: M.npa. 

1.{eJII, paOOTH COCTO~ B ll3ytiewm oco6eHHQCTei1: nOJiyIDlRJIJ03I!B-" 

HblX 'ftp- n 'li11.. - peaRI.Uni npH ;o = 40 raB/c. 

HOBU3Ha pa60TH 38RJIIOqaeTC.fI B TOM, qTo Bnepnue npu BHCOIDJX 

SHeprHSIX B 717,/ _ coynape1II1RJ1: Ha 6om.moM CTaTHCTKtleCROM MaTepmue 

( iz 72000 fl:t-Me30HOB) noJiytieHH BC6 ~pa~TepHCT.mrn no.nymIRJII0-

8mJHHX npoueccoB: pacnpe.IleJieH.111! no nepeMeHHoir :x:. , cneRTPH 

no 6UCTPOT81'i f ,,_ , nepBI:rn -H. BTopue. MOM6HTl:l ST.llX. oneKTP01l, pao

npeneJ16H.l1!!- ll OP6.IlHli6- 8Haqeium nonepetIHoro .HMIIyJ11,ca, no.n11 BTop,nq

HblX 'tiaCTl'!U, b6pa80B81UillXB 06JiaCTSIX g;parMeuTal.Ulli.ll U6HTP8Jll>HOH 

06.nacTH •. HaytieHH, 0.1tHO"llaCTlfCiHH6 l'l J:[Byx'tiaOT.lfl!Hl:le IIOJiyllHRJII08.HBHll6 

ROppeJI.l'lIUW.lJ·;;"p-. ll · J!ir. - BSa.l!MO.IleHCTBru:IX. ,l:LBa THna WilIUl6Hli 

( ,,. H ·fl- ) n03BOJlS!lOT :awn3HTI, ,UOBl:le . llHTepecHHe. 3SKOHOMepHOCTll 

MHOro"!IacT~HHX a.npoHHHX pea1ml'lir. . 

· ·miY;IHa.fI .geHHOCTI, pa6ow:. · IlOJiytieH 60JU;,lll0ll SKCnepmrieHTaJU,Hl:lll 

MaTepHaJI'. no 7i"f- H Tin. - B3a.l!MO.IleiiCTBMM. ,llaHHUe TIO :rf' -peaK

UMM .nonoJUl.alOT RapTHHy CHJ!I,HHX B3a.l!M01t6HCTB1'11, nOJlytI6HHYIO B 

,·,.sKcnepHMeHTe npH .npyrm sHeprMX (8,I6,25,I47,205 rsB). Hl:lcpopw.a

xum o ,r;-,. - ,coy.napeHIDDC npH 40 raB/c .fIBJISieTCSI nepBott JI.JIJI 

jiz -B3aHMO.IleiioTBl'lli npH BHCOIUIX sHeprIDDC. 

06HapyzeHU HOBHe 3SKOHOMepHOCTll POJK.lleHHR aap.lll!teHJillX nHOHOB 

B noJly.llIOOII03.ID3Hl:lX ~-;,/~ lit-"(11:t ~, 1~-peaKUWl:X. 

IlOJlytI6HHHe pesy.n1,TaTH O.Illio-qacT,HqHHX IIOJiyilllltlII08.ID3HHX peaK

mru 7i"'/v-,Tit-"{11t.-l}+ ... -llaJKHH .!WI npoBepKH .11 paapae5oTKH 1V10J.le

J1e:li MHoxeoTBeHHoro poJK.lleIIBJI. 

IIpaKTlf'i6CRa.fI geHHOCTI, pa60TH. Pesym.TaTH, noJlytiefilllle B naH

HOH pa6oTe,uoryT 6HTI, llCIIOJU,30BSHll npn npoeKTHPOBarum HOBl:lX 

SKCnep.11MeHTOB B o6JlaoTH QllJlI,IillX BSaHMOzte-'.i.J:oTBIDi. 
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Anpo6a.grur pa6orn. OCHOBHUe pe3yJII,T8TH pa60Tl:l npeJ.lOTaBJIJIJIHCI, 

Ha M~HaPO.IlHHX KOHqiepemumx no g;H3Wte Bl:lCOK.llX SHeprlli1: B 

JloH.IJ;oHe (I974r.), T6HJ1Ho.11 (I977r.) .11 .noMalll:lBaJ1Hc1> Ha ceccMX 

OT.neJieHHSI smepHOll qJHS.IOOf AH CCCP B 1975-76 rf. 

~.grur. OCHOBHOe co.nepxaHHe pa6orn ony6JimtOBaHO B 

7 CTaTl>JDC B xypruwe" anepHaSI ipHSruta" H B Bll.Il6 npenplllTOB OIDlli. 

06'1,eM JIHCcepTar.urn:. TeKOT COCT0.11T .118 BBen:eHll.fI, qeTupex rJiaB 

.11 aaKJ.OOqeHH.fI. ,ILHccepTaIUm conepxnT 95 cTpaHIIU, BKJIIOqaR 9 

Ta6mm u 28 puoyHROB, CnHCOK JIHTepaTypu ~CqffTHBaeT 9! HJH!Me

HOBWme. 

A.BTOP aawmuaeT: 

I. IIpo.ne.naHHyio pa6oTy no noJlytielllilO s1wnepHMeHT8J!I,HOro 

MBTepHa.na, oo~epltalllero z IO ODO »p- u 3 500 J,n -BSallMOJ.lei-.;:-

oTBd npH 40 raB/c. 

2. Pesym,TaTu HCCJ16.Il0BSHHSI O.D:Ho-qacTll'llillX noJiy.HHKJIJ08HB!lliX 
+ - -pacnpe~e.neHl'lir 7T- - MeSOHOB, 06paSOB8HHHX B 1f- H lT f'I. - B3a.m✓io-

.Il6HOTBMX, no npo~OJII,HUM ( -;x:.. , -~ ._ ) H nonepeqmiM ( f.L ) ne-

peMeHHHM. 

3. Pesy~I,T8TU 8HaJIHS8 o.nHoqacTE:qHHX nOJiylllUCJIIOSHBHUX Koppe

Jl.fIUIDi B Ji~ - peaRUMX u )lByxqacTE:qHUX - B !iii- coy_napem1SIX. 

4, Pesy~bT8TU HOCJ16J.lOB8HHSI xapaKTepuCTHK sapSlllt6HHHX qaCTl'!U, 

o6pasoBaHHHX B "iif - BSBHMO.IleHOTBWIX npz qipaI'MeHTaUHH HMeTaIO-

ll{ero 'Jr- - MesoHa. 

ConeOlKaHHe JIHCC6PT8I.Urn, 

Bo BBenemra ~H KpaTKm! o6sop TeopeTiA6CKHX li 8KOnepID1!6H

T8JlI,Hl:lX pesym.TaTOB no mutJWSHBHl:lM npoueccaM, OlJOPMYJlllPOBSH8 

OOHOBHa.fI U8JII, pa6oTu: 8HaJlllS no.nyHHKJ.OOSHBHUX pealtUltli 

,11- li± + {11t -I J-,. ... • IlOJiyIDUt7IDS.HBHllli no.n:xo.n K HSytieHHJO MHOrO-
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'!aCTlltIHHX a.J.U)CHHHX pealtLUill II03BOJIJieT npeo,noJieTI, orpaHJ:itieHHOCTI, 

lllRJII03HBHOro, KOTOpaR 38KJilOl!aeTCR B COBOKYIIHO!vl pacCMOTpemrn Bcex 

KaHaJIOB pearu.um C o6pa30B8HlleM XOT.fi 0.bl O.ItHOii '!aCT.liUll BHOpaHHOro . 

T.liII8. 

B nepBOH rJiaBe OII.liC.blBa!OTC.fi M0TO.IU!'l0CK.lie oco6eHHOCTII IIOJIY

'ieH.li.fi .11 o6pa6oTKII ,naHHHX. 

3KCIIepllM0HT8JI1,HIDI MaTep.liaJI 0.blJI IIO~en c IIOMOil!I,IO -~YXMeTpo

BOii nponaHoBoil nysilp:bKOBoii KaMepu .D.TIJR-500 JIBS OIDIB, oOJIY'ieHaoii 

,- - iv1esonm,UI c f = (40,00 ± 0,24)raB/c Ha cepnyxoBcKOM ycKo

p.11TeJie Y-?O. IlpHBO,nSITC.fi OCHOBll.ble xapaKTepHCT.IUW KaM0P.bl, MarH.liT

noro TIOJIJI, CllCTelvl.bl ql()TOrpa~HJ)OBaHRH .Ii nytnta. 

Ilpocw.oTp CTepeoqioTOClil!MKOB IIPOll3BO,n.liJIC.fi H038BllC~O -~ 

pasa Ha CTOJIBX EITG-1 lI EIIG-2. Tu.no npOCMOTpeHo ~ 90.000 CHHMKOB. 

Haii.rteHH.ble 000.blTll.fi B a@JeKTllBHOli OOJI8CTll pas,lleJI.f.!JillCI, no CTaH,ItapT

H.blM KPllTepliRM Ha Yip-, '/irt- ll 7i-C - B38IDJ!OJlciicTBM. Ilpll npo

c1v10Tpe T8KXte perllCTpllpOB8JlllCI, r -KBaHTl:l ll v• ~'i8CT.liUll. 3®e1t

TllBHOCTI, H8X0'1tJl01UIJI C001:lTID1 IIPH JleyRpaTHOM IIPOCMOTpe c,2=99,6%. 

~ MaJI0~0B.blX COOl:lTmi: c12 = 84%, 96,8% H 97,5% JlJI.fi Hy'JU, -, 

O,llHO- H JlByxJIY'{eB.blX,COOTBeTCTB0HHO. -~ y-KBaHTOB H V
0

-qac-

THU - f!,2. = 99%. 

Hsr,iepeHlle Haii:.I{eHHHX 0001:lT.lili npo:EiOitWIOCI, Ha nOJIY8BTOMaTax 

Tlllla IIYOC, pa6oTaIOl!lilX Ha Jlll!UIH c 3BM ESCM-4 JIBTA. IlocJie npoBep:rm 

Ka'ieCTBa Hs1v1epeH.Hii co6HT1r.i! saimCl:lB8JlllC1> Ha JieHTY cyw.iapH.blX pe

syJII,T8TOB (.D.S T). ,lJ,aJII,Heiiw.Hii aHaJillS Jl8HH.b1X npoBo.nHJic.fi na 3Bi\l 

coc-I604A c no~onti,10 cnerumJII,H.blX nporpaMM, paspa6?TaHHHX B 

JlB3 0 IDIB. 

Bo BTopoii rJiaBe npllBe,neHl:l pesyJII,TaTu aKCnepHMenTaJII,Horo 

llCCJI0JlOB8Hll.fi OJlHO'i8CTJ:itiH.blX nOJIY.IDUtlll)SHBH.blX pacnpe,lleJieHIDi 
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7i t. - M030HOB, o6paSOB8HH.blX B ·7t7./-_1Tt+{nt-t}.pea1WJ,urx/1, 2/. 
.AHaJniS npOBOJl~CH Ha OCHOB8 HCCJI8,ItOBaHH.fi ~ 72000 BTOpli'i

Hl:lX sapaxeHH.blX TIHOHOB. 

81tcnepHMeHT8JII,ll.bl8 .ItaHHl:le cpaBHllB8JOTC.fi C pac•IeT8Mll no t.iyJII,

THII8PHW8Pllli8CKOli MOJleJill (M.M.)H cpasoBOMY o6'!>eMy. 

0.liSJ:i'lecKoe co.n;epxaHlle M.M. COCTOliT B CJI8JlYllll8M 

a) TeopeTJ:i'18CKOli OCHOBOH M.M. RBJI.fi0TCR ypaBH8HHe EeTe

CoJIIIHTepa; 

6) 06MeH M81KJJ:Y OJIOltllMll npOHCXOJUiT TOJil,KO Ji -Me30Ha?iM; 

B) B ysJiax MYJII,TllilepHqJepmecKoi1 ~eno'lKH pox.rtaIOTC.fi peso

HaHCH, npOHCXO.ItllT ·o6MeH noJIJOCOM IloMepall'lyita H o6pa3yJOTC.fi 

MacTepu; 

r) pacna,ll KJiacTepoB onllc.blBaeTCR CTaTHCTH'i8CROi1 Teoplleii 

IlOMe~; 

Jl) Bee OCHOBll.ble napaMeTpl:l MO.I{8Jlll onpe.rteJlRJOTC.fi .113 .It8llll.blX 

o noJIHWC ce'iellWlX Jf ti- H II II -BsailMo.n;eltcTBmi. 

,lJ,aHHa.fi MO)l8JII, IIOSBOJIJieT C03.I{8B8TI, HCKYCCTB8Hlill8 COOHTllJI 

B paMRax HTep~OHHOro peweHll.fI ypaBH8HWI EeTe-COJIIIHTepa. no 

8TOli MO.I{8Jlll 6HJIO CMO.I{8JIHJ)OB8HO = 20 000 'llp -coOHTUii, no qaso

BOMY o~~eMY - • IOOOO 7i'J -BsaHMO.I{eHCTBml. Pacnpe.I{eJieHHe BTO

PllliH.blX 'i8CTHU HS 8THX HCKYCCTB8HH.blX COOl:lTlW cpaBHllB88TC.fi C 

8ItCnepHMeHT8Jl1,Hl:lMR cneRTpaMH. 

.AliaJIHS IlOJIYHHKJllJSHBHl:lX pacnpe.n;eJieHHU IlllOHOB no OllCTPOTe 
* .,. . 

u": Lin.~ IlOR88ima°eT CJI8.ItyJOll\H8 00ll\H8 saKOHOMepHOCTH,pHC. I: 
<t 2 E -pJ" . 

I) cyzelll!e llOJIYIDUUIJ08lIBHl:lX pacnpe.I{eJienml C pOCTOM MHOJlt8CT-

B8HHOCT.lf ht, H CM8IU8HR8 HX M8ltCm.cyMOB It j-11- = 0; 
+ 

2) ac:to.n.1eTpHll paSJieTa ;,- -M830HOB B c.u.M.. ltOTOpaSI 

yuelW!laeTC.fi C YB8JUA8HR8M MHOJlt8CTB8HHOCTH H np.ll rt~>' 8 

CT8HOBHTC.fi H83Ha'qllT8JlbHOli;. • 
-~ -

3) ROHll8HTpaIUm 'J(- -M830HOB, pollt,IteHHWC B .,,. rt -peaKIUUIX 

B nepe.ItHei! no.nycwepe npn flt' 5. B ,rp -coynapeHMX BTOPli'IHl:le 
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Pirc. I (a, 6) 0,nHotiacT.H'IHHe nOJIYHHK1ID8l!llHHe · pacnpe,neJie
lil11I no npo,nom,Hoii 6ucTpoTe if,,. 

7f1:. -Me30HOB B c.u.M.: 
a) B 717' :..peaRIUUlX; 
6) B ;;-n -peaRIUUlX. 

- + 7f -MeSOHll BWleTWOT B . nepe.IUlllX), 8 Ti -, MeSOHll - B 38,ltHllll IIOJIY-
cqiepy. 3To paSJIKtme oco6elillo aaMeTHO B pacnpe,neJieHRRX no i• 
IIPH l'tt. = 2, 4, 6. 

Ec>Jiee Har;umHyD KaPTHHY po;ameHWI llaCTHU B 06.nacTmc (ppaI'MeH-
2. .,. 

Tamm ,naDT no.nymuumsmmue pacnpe,neJieHWI no nepeMeHHoii a:. .. ~ • 

IlpH MHOJlteCTBeHHOCTRX /1~, 8 B cneRTPSX BTOP.H1IHUX IIHOHOB xopomo 

BH,lleH s@)eRT JIH.IlRPOBaHWI T - -MeBOHOB, PliC. 2 • 

.Ii1IJI ROJUAeCT!eHHoro HCCJie,nOBaHWI ,ltOJIH llaCTHU B UeHTP8Jll,

HOtt 06.nacTa H (ppaI'MeHT8UHOHHUX 06.nacT.ax Ha OCHOBe IIOJIYmutlID

Bl!llHHX pacnpe,neneru!ii no nepeMelilloil :x:. onpe,neJlHJIBcL BeJUIIUmS 
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n..•• !~~~-•• 
~~(It ... ~~-:~n..-• 
a~nn~r;_ ;~ 

f ~ []~'"'"', - •. ·n~ ~ m, : _ a, · ,. '(Jl~ ~-.-~'~""-"' 
;:: (J ,ur . ,... ··:rt 

~

~n..-• 
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~ ~,-·'" \Jll·il ., en: ,i..•5 

1Il'.M~ .... -, 

~'.::~ "-.i.•8c1 
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Pirc. 2 (a, 6) 0,nHo'iaCTWIHUe IIOJIYilliKlIIOSMBHlle pacrrpe.n:eJie
lllifl no nepeMeHHOH :,:. BTOpH'lHUX IIllOHOB: 
a) B Tr/:, -peaKIU1RX; 
6) B ,r;z - peaKIJ;runc. 

1
,c& 

dNd 
K= ~ ~ X , 

j .:!i!..d~ 
-, d.x. 

, r.ne ~, ll -.:x:2 - rpalllilU:l o6JiacTek 
polK,n;elil11I llTOpWUlllX 
llaCTll[J,. 

Te xe BeJllitlltlill onpe.n;em:tlWCL ll l!S pacrrpe,neJiemtii no 6HcTpOTe ~ ~ • 

l{eRTpaJILHaSI 06.nacTL <;I '- ~• ~ I HJill -0, 2 '- -x. '- 0, 2) xapa1tTepllso-

BaJiac1, BeJWtIBRaMII K , o6JiacTL qiparMeHTarum MR1lleHll 
11- .6 

(-I -' ~ -' -0,2 Wlli -4 '- ~ ~ I) - K , qiparMeHTarum HaJieTa»-
,. Ki:-

111Eili 'l8CTHUU (0,2 b':X. k I WW I '-1 '- 4) - , pllc.3. 

Bo-rrepmIX, OTMeT.l:IM, 'iTO OCHOBH8H .I{O~Sl 'laCTilll. pox.n:aeTCSI B 
u x) P ~ 8 

ueHTpaJILHOll o6JiaCTll: npu '1:1:: <vi-±:;:, , K ~ 50%, K ~0%. K :=.15%. 

x) <nd.,.=s, s±o, 04, 
,,, 

<nt:>=5,07±0,06 
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Pnc. 3 I{oaq:¢murnHTLI I< F , KP , K 13 
, onpe.neJieH

HLie B Tpex 06JI8CTJIX :x. : (-I 4 ~ ~ -0, 2)' 
(-0,2 £~ i. 0,2), (0,2 f-:X: ~ I) - REIK 

q:yHRU:llli Vl;t • 

C poCTOM ~UiOX6CTB6HHOCTll .I(OJISI ~acT.HU B QeHTpaJII,HOH o6JiaCTll pac

TeT, a B o6JiaCTJIX gipan.1eHTaIU!ll - YM6H1>maeTCJI.Bo-BTopm:, :xapax-
. KP e I=' 

Tep noBe.neHllJI Be~llH · , K , K B saBHCHMOCTll OT 11± 

.naeT OCHOB8Hlle C,I(eJiaTI, BUBO.I( 0 H888BHC.HMOCTH pOJ!t.I(eHHSI ~8CT.HU 

B QeHTp8JII,HOH o6JiaCTH H o6JiaCTH (!)P8I'M8HT8QHH HaJleTallllleii ~aCTHQLI 

OT THIIa U.lllll6Hll ( p. t1- ). BruI.mrne YMlll8HH CK88!1B88TCJI Ha npo.nyx

Tax qipaI'MeHTamrn: rtMllleHH (npn 11--t '- 8). 

0 H888BHCID/IOCTH po~eHllJI BTOP~ ITHOHOB B neHTP8JII,HOli 

06J18CTH OT po.na Mlllll8HH I'OBOPHT H noBe,I(eHHe HaKJIOHOB noJIYllHlUII0-

3illlHL!X pacnpe.neJ1emm no -x .I(JlSI o £?C. f 0,2 H -0,2 '--X. ~a, 
pim.4. 

l{oa~eHTLI HaKJIOHOB HaXO.I(HJIHCI, npn annpoxcm.'f8QHH cnexTpOB 

no :x:. g)ymaurcii 
o,:x.,0,2 

l A,et.pC-'}F•x) , 
£ ".:!.!!- -

d x - A z.e-tp(-p,rf-xl) , - 0,2~"X ' 0. 
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Puc.4 
l{o3qqJULUl8HTL! H8KJIOHOD nOJIYID!KJII03illlHI1X pac

npe,neJ1eHmi no ~ : f3i= -HaKJioH npn 
0 l..':1-!: 0,2; ~a - H8KJIOH npH -0,2 f-:lC £ o. 

CBOHCTB8 nonepe~oro llMnyJII,C8 B H8CTO.llJll88 BpeMJI xopowo H8B8CTHL!. 

TeM He MeHee H8ytieHHe nOJlyHHRJll08illlH!lX cneitTpOB .naeT B08M0'1t

HOCTL 60Jiee r.ny6oxo nOHllTL oco6eHHOCTH 8THX CBOICTB. 

IlOJIY'I8HHLie pacnpe.neJrerum: BTOpll'UlHX IDIOHOB no f1 H nepB!le 

MOM8HTH 8TllX pacnpe,I(eJleID!li i. r1 "> llOK88L!BaJOT, ~TO .H3B8CTHUe 

CBOliCTBa nonepe~HOI'O llMIJYJILC8 - orpa~eHHOCTI,, MBJIOCTI, no cpaB

Hemm C 3Heprneii B88llMO,I(eHCTBHJI - coxpaHJl!OTCJI B llOJIYHHRJil08HBHL!X 

peaKIUUDC, pnc.5. 

rN-r·(ll.o.l• ... / I , .. 11-rc11..:• ... 

.IOf- \ -l .IO 

PKc.5 

·" i.,. 
':! 

~·. 

.u; 

3Ha~eHHJI cpe.I(Hero nonepe~Horo llMilYJII,Ca 

! \k
1
,. 

\/h 
', 

............. 

l.f.L;>KBK qiyHKQHH MllOllteCTBeHHOCTH .,~ • 
0 I -- -, 

"• • • 
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Plic.6 

3H8'!6Illie KOa@).mmeHTOB H8KJIOHOB cneKTPOB 
KBa)UlaTa nonepe'!aoro m,mym,ca BTopmHHX 
nHOHOB B 38BllCHMOCTH OT l'I±. • 

lfH.TepecHO OTM6THT!, H8JIH'!He .rtByx HaMOHOB B cneKTpe KB8,IU>8-
+ 

TOB nonepe-qaoro m.mym,ca BTOPH'!HWC 11- -M630HOB. 3TH cneKTPl:l 

annpoKcm.uq>oBaJIHC!J CYMNJOii .rtByx aKcnoaeHT: A,eJ:p(-6,p.t)-+A:a.e-r:p(-l\pf). 
OK838JIOC!J, 'ITO OTHOlllelllie HaKJIOHOB B~ll::. 5 coxpaHReTc.H npn: Bcex 

IVJ!OlK6CTB6HHOCTRX, pn:c. 6. TaKOe CBOiiCTBO no.nyHHIQID3HBHWC cneKTPOB . 
~ . 

no r~ CBJl38HO C .lUlYMJI M6X8llli3MaMH pQJ!t.neHHJI nHOHOB: -qepea 

pacna.n pe30H8HCOB (KOTopue ,navr ~ BO% IlHOHOB) ll Henocpe,nCTBeH-

1108 pox,neHHe nHOIIOB npn: coy,napeHHH 8,IU>OIIOB DllCOKOH aneprIDI. 

B aToii lite rJiaBe C nOMOlill>ID MO,I{8Jll:t.~eiiHMaHOBCKOro raaa npo

BO,I{HTCR npoBepKa npe,nnoJIOJKeHHR O H8JIHtlHH OTT8JIIWB8HHJI MeJ!t.ItY 

• 8,IU>OH8MH KOHe'!Horo COCT0~3/ • Mo,neJlb noaBOJIReT 8H.8JIHTH'!eCKH 

Y'!HTUB8T1, KHH6M8TWI8CKH8 a@)eKTU, IlpH 9TOM npe,nnOJiaraeTCJt,'ITO 

BTOPH'!IIU8 '!8CTH!Jll H3J1YlJ8IDTCR 11638BHCHMllMll: HCTO'IIIHK8MH. B T8KOM 

CJIY'!8e MO,nem, npe,ncKaaHBaeT JIHHeiiHUH pocT ·(Tm:ta Ax+B) aaKJIOHOB 

· . 1 L L 
pacrrpe,neJiemrli no KB8,IU)aTY nonepe'Uloii Maccu k1. = P.t .. ,..., c YBeJllI-

* ~-'!eHlieM n1 ,nJIR 'laCTID.( c - I ~g .c. I. Be.mrnma A ~ O,I2. 

EcJIH Jte Mew- a.npomu.m KOH8'IHOro COCTORHH.H B neHTpaJil,H0:11 

o6JracTH CYJll8CTByeT OTTaJiromrume, T.e. OKOJIO pe!'HcTpHpyeMoro 

IlHOHa HeKOTOpruI o6JiaCT!, 6UCTPOT M8Hee ,nocTynHa ,nJIR .npyrn:x 
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j 
fl 
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I 
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r 

L 
qacTHIJ;, TO pocT HaKJIOHOB cneKTpoB no kl. C YBeJIH'leHlieMn1npon:c-

xo,nHT 6ucTpee (ATeop,;::: 0,24). 

AnnpoKCH!rtan;WI HaKJIOHOB noJIYl[HKJIID3HBHUX pacnpe,neJieHHii no 
z .,. 

k1. npH - I L. ~ ~ I JIHHeiiHo:il cpyHKU;Heil: Ax.-+ B no1taaUBaeT, 'ITO 

aKCrrepHMeHTaJIJ,HOe 3Ha'!eHHe A aKCII • B CJIY'!ae OTCYTCTBHJI OTT8.JJKHBa

HHJI 6JIH3KO K TeopeTR'!6CKOM,V,Ta6JIHIJ;a I. C.11e.noBaT8JII,HO, a@leKT 

OTTaJIKHBaHHR MelfOtY KOH61JHHMH 'laCTHIJ;aMR llJill OTCyTCTByeT,WIH 

oqem, MaJI B 7T·N- peaKU;HJIX npn: p--40 raB/c. 

Ta6JIRl(a I. 

PesyJlbTaTU annpoKCHMa.IJ;lim HaKJIOHOB noJIYlll{KJIIDSHBHUX cneKTPOB 

no k~ .mmeiiHoil: ~YHimeil: ~,.Ax-+ B 

40 raB/ c 1 ,q~ •IT"+{nt•th 71f•11'~{n1-i)r. 1ih--rr+fnt •t)t.. fi,-r"{l~(Ht-1/t.. 

A -,,ce11. O,IB_±0,05 O,I0.±0,04 0, IB_±O, I2 0,06±0,08 

.B 4;IB.±0,39 4,55.±0,39 4,2I±I,44 5,I4.±0,85 

"f."- I,II b,66 0,57 0,66 

~ TOOT!Jeii rJiaBe npoBO,nHTCR aHaJIH3 O,nHO'!aCTlf'IHIDC KoppeJIJI

q!Ill M8J!OtY l)a3Jm'IHUMH nepeMeHHUMH CTpyKTypHO:li cpyHKU;HH BH,neJieHHOro 

copTa '!aCTHIJ;U B 3aBllCIDAOCTlI OT MHOX8CTB8HHOCTll / 4/_ 3,nec!J lite 

paccmTpJIBaeTCR .ltByx'!aCTJitmM KOPPeJUIUIDI no 6ucTpoTaM B 1i-n. 

B3al!MO,nettcTBHRX / 5/_ 

Hay-qeHl:Ie O,nHO'!aCTH'IHUX nOJIYHHKJIID3HBH!lX KoppeJIJIIJ;H:li M8J!OtY 
¥-

nepeMeHHUMH ~ H pJ. npoBO,JtHJioc!J B .nna aTana. BaatiaJie paccMaTpn-
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' z 2 
BaJiac1, 3a.Bl!CHMOCTJ, I.~ > H O = < ~- ) - < f > OT MJIOZeCTBOH-

' HOC TH n 1IeTupex IDITepBaJiax rronepe'IHOI'O m,myJII,ca: 0 , p.i., 0, 2 TuB/ c, 

0,2 !: ~.L , 0,4 TuB/c, 0,4 f p.i., 0,6 TuB/c, 0,6 -' p.1-' 2,0 TuB/c. 

3aTeM 6wra nccJie,1to:aana sa:ancm.1ocT1> cpe~ero norrepe1IHoro HMITyJII,ca 

(.fl) OT IIpo,JtOJII,JIO:it 6HCTpoTH 
-1'-

d • B o6omc,cJIY1Iamc saueTuo 

:au,ne.rureTCJI l{OHTpaJII,HM o6JiaCTJ, pollr,Il;emm BTOPH1IHWC 'Ia.CTIIU, B KOTO-

pott nepeMeHHHe ~.,. n pJ. Hesa:aucl!Mll ,1tpyr OT .n;pyra npn Krull',ll;OM 

@!Rc:iqxmaHHOM 3Ha'IeHIIH n,1 • 8TO 3Ha'IHT' 'ITO B ueHTJ)B.JIE,HO:lt 06-., . 

JiaCTH ( - I 1.. ~ 1.. I) :ao :acex lIOJIYHHR.lID3HBHHX peaRIJ;RIIX cTpymypuasi: 

cm'HRUM Jcrl-•d') ~RTOpHsyeTcJI: f(pL•fJ= f,(p .. ).fd;,'). 

.lvIJI yqeTa rumeMaTHll:eCRIDC 8qxp8RTOB B KOPPeJIJIIUIJDC Me:ir,ey rrepe-

"MeHHHMH Bu,neJieHHOli 'Ia.CTlII.{ll paCCMaTPHBa!lT 3a:Bl!Cl!MOCTJ, ycpe,Jt

HOHHOI'O no HHBapHaHTHOMY ~30BOMY o6t.eMY ~JII,Ca <~ >e ... OT npo,1tom.-

uott nepeMOHHOH. B 'Ia.CTHOCTH, 3aBHCIIMOCT1> <r.i>£" OT X. 

H3BOCTHM B JIHTepaType RaR 3qxp8RT "1Ia:itRH", OTpaltaeT ,IUmaMil'IeCRyJO 

3a.BHCl!MOCTJ, MOJ!r,Izy 8TllMR rrepeMeHHHMl!.RaR noRa3HBallT HCCJie,JtOBaHIDI, 

84)l)eRT "-qafucn" rrpoRBJIJieTcJI rrpII :acex n± : rrpn M8JillX nt 1. < n1> t 

OH MeHee BHpaJ!teH, 'IOM IIPII 60JII,WHX I'\±~< Ht> ' PIIC. 7. 

Hsyqemie ~yx'IaCTII'IHllX KOPPeJ.IlIIU!:it B "-n -B3ruIMO,Jte:ltcTBIDDC 

lipoBO.D;HJIOCJ, C IIOMOIJll,IO KOppeJifII.{HOHHOii ®'HRUl!H 

R{~~.~:) = 6l11 
dzo 

cl!(;". J,t 
1.ff__. do -1. 
dJ,,. df/' 
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-1' ... -f'••ch.• .. . 
----~-t:·•d\• .. . 

' l 
~11...,_,,g 

fu;,,. 
~ 

I "9.•S 

.... 
...... 

PHc.7 3aBHCIDl10CTI, Lp.1.)~0T rrepeMeHHOii ':)(!. B 

noJiyliHKIIIOSHBHHX 11-t,I- 7r-r.-+[n1 -l)t ... 
pearo.umx. 

CpanHeHIIe IIOJIY'IOHHHX ,JtaHHHX C H3BOCTHHMH 3Ha'IeHIDIMH R -cfu'HK-
l{HlI ,JtJUI .n;pyrmc peaRI.{H:lt lIORa3ImaeT, 'ITO HHRJ003HBHHe .n;nyx'IaCTH'I

HHe KOPPeJIJIWIB BTOPI:PlHllX lIHOHOB no 6HCTpoTaM: B l{eHTpaJII,HO:lt 

o6JiaCTH CJia6o 3aBHCJIT OT THITa MIIIllOHH, Ta6JIIma rr. 

Xopomo H3BeCTHO, 'ITO ROPPeJUIUHH B llHKJII03HBHllX peaRr(lll!X 

MOryT 6HTJ, CBJI3aHH He TOJII,RQ C .D;IIHaMHROR rrpouecca,no H C pas

JilNlleM O,IUIO'IaCTH'IHllX crreRTpoB B IIOJIYHHR.lID3HBHllX peaRD;RIIX.IlOaTO

MY ](i-z. - B3aHMO.D;eiicTBHJI 6wm pas.n;eJIOHI:l Ha .D;Be rpymm co6HTIDI: 

flt. !: 5 H Mt~7, .ltJilI ~ol H3 KOTOpllX onpe,n;e.IDIJIHCJ, 8Ha1IeHHJI 
(11) 

R (0,0), Ta6JIIma m. 
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Ta6,mma II. 

3HaqeHIDI RoppeJI!IUHOHHoil cIJYHRr(llll R (O,0) ,n;M pasHHX pearuntil, 

81tcnepHM6HT 71f7r-4- ut,r- ,r-,,- dJ.. 

ICp--40 raB/c 0,2I±0,06 0,59+0,07 
o, 79±0, og,e 0,27±0,07 0,4I±0,04 

pp -250 raB/c 0,25±0,05 0,67,±C,06 0,38±0,06 0,50±0,06 

f>P -vs'= 
23+63 raB 0,65±<),0b 

un -40 TuB/c 0,06±0,07 0,9I±0,II 0,38±0,08 0,6I±0,06 

*l3HaqeHHe R tri- =0, 79+0,09 RBJIJieTCH MaRcHMaJII,HHM n ,n;ocTn-
11 I - + .• 

raeTCH B HHTepBaJiax - 0,2 l ~,rt L 0,2; - 0,6 ";J,,i-' -0,2. 

Ta6,mma Ill 

3HaqeHIDI 
(n) 

R (0,0) \PY}IRr(llH .n;JUI mi- B8aHMo,n;ei1cTB:itii 

Y\ 11tn-+ 1nr- 7rt,r- el.el.. 
n± !: 5 - 0,47±0,09 -0,I9±0,IO 0,63±0,IB 0,IB±0,08 

nt,. 7 - 0,08±0,02 -0,04±0,02 0,08±0,02 0,08±0,04 

(1'1) 
0npe,n;e~eHlille SHaqeIUiff R ( 0, 0) nottasaJIH, qTo BMH'IBHa 

HlIBJII08.IIDlillX ROppeJI.mUI0HlillX (JJYiuau!ii: B 0CH0BH0M onpe.n;eMeTCH 

R8Ha~a~m C MBJI!lMH MH0lK6C'l'B6HH0CT.RMll sap&'lteHHHX qacT~. 

B qeTBepTOll r~aBe ,n;HccepTal.U1.l1 pacCMaTpHBaJOTCR yr~0BHe ll 

m.myfilcHHe xapaRTepncTHRH lif-BSa.HMo.n;eii:cTBmi c qiparMeHTaIUieii 

14 

Ha~eTaIOllleii qacTHUH ( ,,.- -M680Ha). 0T6op TaRHX co6HTHli np0B0-

~CJi Ha OCHOBe,60JU,lllHX ( A~,.> 2) H MaJIHX 8Ha'l6HID1 H6.ItOCTaIOII1eit 

MaCCll M~ 161 . 
]J;IH. Rf -B8aHMO,ItellCTBHli C qipaI'MeHTaIUieii: ll 6e8 q;paI'MeHTal.U1.l1 

nepB}IqHOro ITHOHa onpe.zte~eHH Tono~ornqecRHe ceqeHHJI, ROTopue 

cpaBmmaroTca c aHa~orlllllllnt.n .ztaHHUMH npn aHeprHH 205 raB/c. Ce'le

HIDI qipaI'MeHTaIUIOHHHX npoueccoB B npe.zte~ax 0lliH60R He saBHCJiT OT 

aneprHH B88.llMO,ItellCTBM. CpaBHeHHe pacnpe.zte~eH:mi BTOPHqHHX qacT~ 

BO q:parMeHTaUHOHHllX fff -C06HTRllX C IlO~mut1II08HBlillMI1 pacnpe_zte

~eHHRM.ll IlOR83HBaeT, '!TO oco6eHHOCTH no~ynH!Ull08.IIDHWC cneRTPOB 

~ MaJillX MHOlKeCTBeHHOCTe:ii' f'l:t I.. < nt > , onpe.zte~TCH 

qiparMeHTBUHOHHHMH npoueccad71. 

B sa~eIIBe CqJOPMYJIHPOBaHH 0CHOBHHe pesy~bT8Tll ,n;HccepTa

IUIOHHO:ii pa60TH: 

I. IIo~yqeH aRcnepm.1enTa~bllllli WlllTepna~: l::IO 000 71'p - , 
-::3 500 lirl-BSaHMO.ItellCTBHli npn HMilyJU,Ce 40 raB/c. Ha OCHOBe 8Toro 

CTaTHCTH11eC1toro MaTepliUlJ.la (~72000 JT:!::-M880HOB) npoBe,n;en 

8Ha.7IHS IlO~HlIB.1II08HBHHX pacnpe.zte~eHHii BT0pll'lHHX sap.Hiit6HlillX 

ITHOHOB c ue~bIO nsyqemm. ,n;HHaMHqecRHX oco6eHHocTeii u71-Bsa:m,;o

.zteii:cTBHii. 
+ 2. 06HapyxeHa nesaBHCHMOCTb PO.llt.It6HM BTOpll'lHHX 7r-_MeS01IOB 

n UeIITpafilHOil oMacTn (-I £ ~ f'- I) n B oMacTn qiparMeHT81.U1.l1 

H8JI6T8DII18ro .,,.- -M88::JHa ( o, 2 ~ !lC ~ I) OT THIIa Mlllll8Hll ( f, "" ) 
B no~yHHRJIDSHBIWX rr"N- ,rt +{l1t •l}t.peaIWJ,rHX.. 3aBHCHMOCTb OT 

po,n;a MHll161W Ha~.ztaeTCJi B OM8CTJDC qipaI'MeHT8UHH Mll!lleHH 

(-I ~:x. , -0,2) npn n-1: ~ < nt>, 

3. IlpH Bcex MHOlK6C'l'B8HHOCTJDC B'l'OPH'lHHX sapmteHHWC 'l8CT~ 

Ha~.ztaeTcJI .ItB8 HaKJioHa B pacnpe.zte~emm no KBa.ztpaTy nonepeq

Horo HMilyfilC8, OTHOWeHHe HaKJJ.OHOB He 88BHCHT OT t'l;t H paBHO 
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~ 5. Eo~ee KpyTa.fl 'IaCTb cneKTpa orrpe,neMeTC.fl BM3.UOM IlliOHOB, 

PO.IUllllllllXC.fl rrpl:l pacrra.n:e peSOHaHCOB, a IllIOHll, oopasoBaHHll8 He

nocpe,ncTB8HHO npl:l a.npoH-a.npoHHOM coy,napeHl:ll:l, cocTaBJISIKJT no~oryro 
2. 

TiaCTn cneKTpa no p.1. • 
4. CYllleCTByeT ,nl!HaWJJ:ll!8CKa.fl KoppeJIJllUIB MeJK,ny npo.no~bHllMH 

H riorrepe'IHllMH xapaKTepncTHKaMH Dll,U8'IeHHOii BTOp.lIIIHOii '18CTHinl, 

oopasoBanno.ii B no~HHKJIJOSlmHllX rr7V-,r'1:,-(n~~1)1-... pea1UUUIX. 

lfCKJIJOTI8Hll8 COCTaBM8T QeI~Tpa~nHa.fl oMaCTb POlit_n;eHH.fl Ill!OHOB 

(-I '-{
1

1..· I), B KOTopoii CTPYKTYPHa.fl qiyHKQn.fl JC{"·, pJ.) qaKTO-

pnsyeTc.rr: 

1( '{, rJ.),. 1·Ct ). fJ.C rJ · 
5. Ilone.n:e1rne Koppe~oHHllX qiyHKLUlli B nnKJIJOSl!BHllX npoQeccax 

YIC88llBa8T Ha 118.iIWI.lie OJilDKHllX KOppeJI.fIIUili B lfn -B83HMO,UElliCTB.0RX. 

BMWll!Ha KoppeM1U10Hnoii qiyHroUllt R (0, 0) onpe_n:eMeTC.fl D ocHODHOM 

KaHa~aMn C M8JillMll WlO)J(8CTD8HHOCT.fIMH. 

6. 0co6eHHocTn Ma~o~yqennx no~yHHKJIJOSlmHllX pearouill onpe

_n:eJI.fIIOTC.fl CO0llTll.llMH C qiparM8HTaQnei1 Ha~8T310Ul8ro nnoHa. 

7. CpaDH8lill8 pac'leTOB no My~Tl!Ilepncpepl!'leCKOii MO,n:eJIH H 

\f,880BOtt.y O0'I,8MY C 3KCnepHM8HTa~nHllMH ,n:aHHllMH IlOKa8UB8eT,· 'ITO 

Mo.n:e~ y.n:oM8TBOPHT8~HO 0Tpallta8T ,n:HHaMHKy nO.nymmJIJJ8RBHUX 

11-N - B8aHMO,n:ettcTBHft H 'ITO CTaTHCTH'l8CRH8 saKOHOM8pHOCTH 

Hatrn:HaIOT Hrpa.Th onpe,n:eJI.fIIOlllyJO po~ B co0UTH.fIX C 0o~mott MHOX8CT

B8HH0CThlO. 

I. 

0cHOBHll8 pesy~TaTn ony0JIHKOBaHhl B C.1!8.n:yJOlltHX pa0oTax: 

H.C.AHre~oB,K.Il.BmnneBcKaJI,B.r.I'plilIIHH,.,.,3.T.Uimmma.nse 

H ,n:p. H~. T.26, B.6, I20I,I977. 
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2. 

3. 

4. 

5. 

6. 

7. 

A.C.AMar~o6eJIH, B.K. MHTpmrom, A.H.CncaK.fIH,JI.A.C~en'leHKO, 

3.T.Uimwma,n:se. IlpenpimT OIDilI , P2-7752, ,lly6Ha, 1974. 

H.A.Anre~0B,B.r.I'pHIJIHH,3.T.l.{Imrnrna.n:se.IIpenpIDIT 0HHH, 

Pl-l0698,,lly6na,l977~ 

H.C.AHre..T!OB,C.Ea.nKonH'l,B.r .I'pnnnrn, ••• , 3. T .I.umruma.n:se H .n:p. 

H~,T.23 (9), B,6, CTp.554,1977. 

H. C .Anre~oB, C.EaQrcoBH'l ,B.r .I'pHllIHH, •• , 3. T. I.umI.J;Jrna.n:se H ,n:p. 

H~,T.26,B.5,1977. 

H.C.AHrMoB,K.Il.BmnHeBcKaJI,B.r.I'prnmnr, •• ,3.T.I.umQHBB.n:se 

H ,n:p. H~,T.2l,B.I,l38,I975, 

B.r .I'pH!lJIDI ,II.Kepa'!eB, 3. T. I.umrnma.n:se .H~, T. 25, B,5, 998, 1977. 

Pyitormch IlOCTynHJia B HS,n:aTeJ!hCRd OT,n:M 
30 ,n:eKB.0P.fl 1977 ro,Ita. 
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