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Heynpyroe B3aHMO,n;ef!:CTBRe BHCOK08HepreTK'i9CKOf!: '!B.CTRn!l 

RnH zoHa c aToMHHM ~oM npe.u;cTaBnHeT co6of!: c~oEHoe, MHororpaH

Hoe HBneHHe c yqacTReM 6o~moro qz~a '!B.CTHU. Hcno~b30BaHRe 

KaKRX-~6_o · ypam~eHlll RnH · .u;pyrwc Tpa.u;ImZOHl!HX "TO'lHWC" no.nxo.u;oB 

B 8TOM ~e B9CbMS. 3aTpy.u;ImTe~bHO, no Kpaf!:Heft . Mei!e Ha COBpe

MeHHOM ypoBHe pasBRTHR TeopRZ ~epHHX peaxuaft:BucoKWC aHeprzft. 

llo-BBJtRMOMY, HaZ6o~ee a.u;eKBaTHHM B HaCTOJIIIlee BpeMR: aBJmeTcst 

CTaTRCTzqecRRI no.n;xo~, OCHOBBHHHfi Ha Benocpe,n;CTB9HHOM MO.n;enzPo

BaHRZ MeTo.u;oM MoBTe-Kapno BHYTpza.u;epHoro RaCKa.u;a z noc~e~ero 
pacna.u;a. BHCOKOB036yJr,D;eHHoro ~-OCTaTKa. TaROf!: no,nxo.u; npHMeHRM 

B O~CTR 8Heprzft US~~ 'l8.CTKU, 60~bmHX HeCKOXhKHx ~ecatKOB 

MaB. 

B paMRaX Rac~o! Mo.u;e~, yqRTH:saD!Ief!: nponeccu MesoHo-
. . t' 

o6pasoBaHHR, .u;z@sHocn · ~epHoit rpa.mmu H noTeHUPI8Jia -~-Mi-

memt, BUn~emte aaKOHOB coxpaHeHHR aHepro z IiiMiry~ca npH 

CTMKHOB91mR 'l8.CTEUI:I C 'BHYTIJ~epHHM· JJYlUIOHOM; MOEHO llOJIY'IZTi 

y.u;onneTBopHTe~Hoe cor~cze paclieTHHX z aKcnepZMeHTanbHHX BenR

'iRB B IIIHpOKO! ~aCTZ SHeprHR na.u;aJl!IWC BYKJIOHOB H 5L -Me30HOIII( 

j' -KBaBTOB / 2/, .u;etiTOHOB / 3/ npR BSaZMO.n;etiCTBHR CO cpe.u;HZMR 

aTO~ ~· HSMeHemte KaCRB.u;HOTO M9:x.aHR3Ma BaaHMO.n;etiCTBHR 
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tiaCTllU e .ff,lij)8Mll B 06JiaCTll 3HeprHit n8,ltal00t~DC tiaCTRU Bl:liDe HeeROJI1.

RllX raB, nyTeM YtJeTa "atMJeK'fa Tp8.neimJI" H.I(pa 1 paCCMOTpeHO B pa-

doTax / 4 •5/. . . 

O~HaRO ~0 HaCTO~ero BpeMeHH HCCJie~OBaJIRC:r:. B OCHOBHOM 

smepmm P6aRillm, xor~a Mmnem.10 c.nyEaT cpe.Inme Jr.lU)a H npoueccoM 

~eJJeimJiaioMHoro ~ MOJKHo npeHeCSpe-q:r,. 
• .· J 

0CHOBHOft UeJI:&ID ~aHHOft pa60TI:l .IIBJIHeTC.II HSY'JeHHe pac~a 

BHCOROB036ylf,IteHHI:lX T.!IllteJIIlX sr.ztep; T • e • ROHeypemum RaHaJ!OB SMHc

Cirn pasJIHtiHI:lX tiaCT~ c RaHaJIOM BHCOROaHepreTHtiecxoro ~eJieHHJI 

no~ ~eftCTBRe~~ paSJIHtiHWC ~CT~ BHCOROH SHeprmt ll dUCTpl:lX llOHOB 

reJIRa. 
,., 

Bo36ylf,IteHHHe smpa C I>la.CCOBID.m tmCJiaMR Aq.-!50, OCT~eCJI 

nocne RaC~HOH CT~ Heynpyroro B3aKM0~6HCTBRa BHCOR03Hepre

'l'Hti6CxmX '!aCT~ WIH 61:lCTpWC sr.ztep C Mmll6Hl>ID, a. Truate o6pa3YD!IH

eC.II RaR ROMIIaYH,It-sr.ztpa B perumiDIX C T.!IllteJII:lMR HOHar.IR, SHeprlm 

ROTOpl:lX He CWII:oHO npeBOCXOMT RYJIOHOBCRHH 6ap:&ep peaRillm,. ne

peXOMT B HHSmHe 3HepreTHti6CRHe COOT~ nyTeM ROHKY.PHpYD!IHX 

MeJK,Ily co6oit_npoueccoB HcnapeHHJI H ~eJieHHJI. 

BepO.IITHocT:r:. nepBoro HS STHX npoueccoB ~ocTaTOtiHo xopomo 

OnHCI:lBaeTCJI CTaTHCTHtieCROit TeopHei BaiCROn~, ycoBepmeHCTBOBaH

Hoti· B padoTax nocne~ aBTopoB: HeCSoJI:&mHe OTMOHeHHJI pac'teT

HI:lX ~aHHHX oT axcnepHMeHTa,. RaR npaBWio, MomiO oCS'LiiCHHT:r:. BJll1.1I

mreM HeCTauHOHapHI:lX npouecc~B /G/. HHa'te odcTORT ~eJI~ c .. pactie

TOM BepO.!ITHocTu ~eJieHHJI smpa. .no noCJie~ero »peMeHH /?I s~ec:r:. 
He dl:lJIO BHnOJIHeHo qmtTH'leCRH HH O~Oro ~OCTaTO'tHO no~oCSHo-

ro R cRcTeMa.THtiecROro pactieTa; pesyJI:&TaTH BH'!HCJiemtli B CSOJI:r:.unm

CTBe ~aeB CSHHR OCHOBaHI:l Ha.npRCSJIKEeHHOM no~dope napaMeTpoB, 
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OnHCHBalll{HX O,ItHY RaitYJl-TO B6C:&Ma OrpaiDI'teHByl) rpynny qmtTOB, 

lll B UeJIOM. m~em Jimll:L opneHTHpOBO'tHoe sna'teHllle /8-II/. 
K Ha.CT~eMY BpeMeHH HaRonneHo dOJI:r:.moe ROJIR'teCTBO axcne

pHMeHTaJI:&HHX ~ no· dap:t.epaM ~eJieHRa R oTHomeH.H.IIM mHpRH zc

nycRaHH.II HeiTpoHa rn lr ~eJieHRa g • 0,D;HIUtO OHH BBCJ>lla 

pasposHeHH lll sa'taCTYJl nnoxo corJiacymCJI Mez.ttY 'coCSoft. AHSJillsy . . 
H CKCT6MaTH38Wfii STHX SRCnepRMeHTaJI:&HllX ~ Ha OCHOBe BeCI:oMa 

npocTHX ~SR'teCRHX npe;ttnOJIOZe~ K BUHCH6HKD OCHOBHI:lX CBOICTB 
. . 

UOBe~eHRa mHpKH RaR <fJYlll<Ud SHepruK BOSdyJr,IteHRa 1 aTOMHOrO R Mac-

COBOro 'tllleeJI (eM. pze. I) nocBI!IIIeHa nepBa.!I rJiaBa. 

XOT.II RMeeTC.II dOJI:r:.moe ROJIH'l6CTBO SRCnepRMeHTaJI:&HI:lX ~ no 

dap:&epaM ~eJieHH.II, aTa HHqloPMS.URa ~eEO He ~ocTaTotiHa .ItJI.II BHnOJI

HeHH.II eTaTRCTR'teeRoro pae'teTa pacn~ BHCOROB03d~eHHOrO ~-· 

ocTaTRa nocne saBepmeHH.II RaCRa.ItHOI CTSJ(lm. STo cM3aH(} c TeM, 

'ITO cneRTp OCTaTO'tBHX sr.ztep ~eTC.II ~OCTaTO'tHO mHpORHM RaR no 

MaccoBHM A z sapH;~tOBHM ·z. tizCJiaM, TaR z no aHepr.H.!IM :aos6~eHRa: 

'taeTO OCTaTO'IBI:le sr.ztpa HBXO)tf[TCJI ~eRO Sa npe~eJiaMR OOJiaCTH j -
eTadHJII:oHOCTR HJIH .!IBJI.III7l'CJI ,llOBOJil>HO JierRHMlll ~eJI.IIIIIIIMRCJI sr.ztpaMR 1 

TO'tHOCTI:o OU6HKH 8RCnepHMeHT8Jil>HllX 6ap:r:.epol3 ~eJieHRa ROTOpl:lX He 

O't6HL BHCORa HJilll BOoCSme TaRHe OU6HRH OTeYTCTBymT. 

B nepBHX ~BYX naparpaq,ax nepBoit rJiaBH npe,IVIoxeH cnocod 

annpoRCHMSUlm H3BeCTHllX SRCnepHMeHTMI:oHHX .~.no dap:r:.epaM 

,1leJieHRa /I2/ 1 ~IIJidCJI rio CYIIIeCTBY Wtan~roM ilJOPMYJIH KaMepoHa 

,1tJI1I BHUCJieHRa MB.CC sr.ztep~ STOT cnocoCS noSBOJIIiElT. B np:HHUmie pac

C'tlllTaT:r:. dap:Lep ~eJieHRa JI!)joro OCTaTO'tHOrO ;tteJI.~ImeroCJI ~· 06-

ey:I',ItaeTCJI BJIRaHllle enoeoda annpoxeHM8Ulm dap:t.epoB ~eJieHRa, He

'teTHo-'teTBHX H 060Jio~e'tHHX aqifleRTOB, yrJIOBOrO MOMenTa H .I{p. Ha 
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BeJIR'!HHY OTHOmeHlii.It In/~ /I3/. !IOKa3aiiO, qTo CliiJI:&HB..It saBHeH

MOeTL BMR'lHHH OTHOmeHlii.It J";,f~ OT 9HeprliiH B036~eHR.It B TpaHc

ypaHOBO~ 06JiaCTlii He npOTHBOpeqRT aKenepHMeHTBJILHHM ~4 /I4/. 
IIoCJie.ItHd (§5) na~ nepBo!.rJIBJiH noeBID!teH npliiMeHemm npe.n

JIOl!teHHoro no.nxo.na K pacna,ny .ne~C.It .lt.Itep B peatmmJX c Tmte

JIHMa HOHaMH /I5/ • 
BTOpa.lt rJiaBa noeBID!teHa ClileTeMaTR'!eCKOMy aHaJIH3Y.B3aHMO,Ite!

CTBHi 6HCTporo npOTOHa C ,n~e.lt .lt.ItPOM B o6JiaCTH SHepr~ na

,na.DIIHX npOTC>HOB T """'- O,I-30 raB fiG/. 06cylt.ItaeTC.It .l3JIIDIIWe "a@>eK

Ta TpaJieHlii.It" Ha BeJIR'!HHY ·· ceqemm .IteJIBHRll /I7/ H' MHOl!teCTBeHHOCTH 

eonpoBOX.It811!12X qacTm.J;. PacqeTHHe sHaqemm: eeqem ,neJieimR: y,tto:e

JieTBOpHTeJILHO corJiae~C.It e COOTBeTeTB~ 9KCnepHMeHTaJIDHHMH 

,ItaHHHMH BO Bee! 06JiaCTH 9Heprlillil na,nammzx npOTOHOB H MaeCOBHX 

q:aceJI .~t.Itep-MmlleHlii (eM. ·pRe. 2). Tpei~ ~~aifl nocBID!teH cpa:e

Hemm paeqeTHWC :K aJ.tenepHMeHTaJILHHX ,naHHWC nci mixo.na.M OT.IteJII>'-

HHX HSOTonoB, xor.na MmlleHLJO CJIYl!taT HJUl8. ypaHa n BRCMJTa. Hs no

~eHHo~ liiH(PJpMaiJ;HK .. 0 CBOiCTBaX OCTaToq:HHX .lt.Itep Ha paSJIR'IHHX 9Ta• 

nax npoxo~eHR.It pea.KUiiK .ne.name.lt onpe,neJieHHHe BHBO.ItH o Mexrums-
, .. ~' . ' •, ', 

Me BHCOKOSHepreTR'!eCROrO_,IteJieHE.It; 

Xopomo nsBeeTHO, qTo ocHOBHoe npe,nnoJiol!teHHe MO.IteJIR eoeTaB-- . . - ' . ,. . - . ' . ~ . 

HOrO HJUl8. COeTORT B TOM, _q!O paena,n KOMnaYHJt-.lt.Itpa .He 3aBHeHT OT 

enoc_o6~ ero o6paso:aamm. i1:Me.lt B BH.ltY STO .~BOfteTBO COeTaBHOrO . - -
HJUlB., a Truate y,ttoBJieTBOpHTeJILHOe corJiac:ae ~e~ TeopeTR'!eCIWMll 

H SKenepHMeHTaJILHHMH ~ 0 HeynpyroM B3aHMO,Ite~CTllliK npoTOHa 

C TmteJII:lM Ji.ItPOM
1 

B rpeTLel rJiaBe pacCMS.TpRBaeTC.It ,neJIHMOeTL Tmte

JIHX .lt.Itep TIO.It ,ne~CTBHeM O -KBaHTOB, <Jr -MeSOHOB lii .Jie!TOHOB BHeo

KBX aHepr:ll!. CpaB~c.lt paeqeTHHe ceqeHR.It ,neJieHR.It c HYeDmHYH

C.It B JIRTepaTYPe COOTBeTCTB~ aKCnepliiMeHTaJILHHMH ,naHBHMH 

(eM. Ta6JIRUY I). 
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B CBKSH C COS~aHHeM nyqROB penfiTllBllCTCKHX ~ep B llYCIHe H. 

EpyiOCSHB6He paspaCIOTRa MO~eJiefi, OlmCH~ Heynpynte CTOJIKH0.:. 

B6lm.fi BHCOKOSHepreTHIIeCIG!X ~ep\ H,tijlmm /I8/, npe~cTaBJIJieT ceii

tJaC ocoCIHfi TeopeTH~~ecm nHTepec. C cru.toro HattaJia RCHO, 'ITO. 

paC'i6T.TalG!X CTOJIKHOB6Hllfi npe~CTSBJIJI6T COCIOfi B6Cl>Ma CJIQXHYD Sa

~a-qy ·/I9/ RaK B npnHUIDIDBJU>HOM OT~omeHnH {~HM;p, HeRSBeCT.HO., 

Rait.· naMeHJimcJ! cBoiicToo ~ep B nponecce cT~JIKHoBemill) , TaK n 

C 'IRCTO .paC'l;6THOfi TO'l:KH SpeiDlll (~HMep, HeOCIXO~liMO(}Tl> yqeTa 

O'l6Hb CIOJil>WOro 'lRCJia·ttaCTHU~ KOTOpHe yqaCTB]DT BO BSaHMO~eftCT-

BID!) • 

. B 'leTBepToft rme npeMoltem Mo~eJI:D BHYTPruOtepHHX Ra.Cita,ll;OB 

~.paC'leTa HeynpyrRX CTOJIKHOBeHllft HOHOB reJIBH C SHeprn:eft,Cio~ 

mea H6CROJil>KlDC ~eCJl:TKOB MaB/HYXJIOH c aTO!IIHllMH. H,tijl8.MH 1201. Mexa

HllSM BSaRMO~eitCTB:rut CIHCTPHX HOHOB re.mlJi c' aTOMHW4l!. H,tijlaMH OCICylt-

. ~eTCJI B ~yx oopruurrax. B O~HOM RS HllX pacc~Tpm>aeTCJi B3amt.o

~e!CTBH6 £L-tJaCTmnl RaK UeJIOrO C eyRJIOHaMH H,tijla-r.mmeHH; B ~y

roM - BeyTp~epmdl 1\a.Cita,ll; mmnmtPY6TCJI OT~6Jil>HHMH HYRJIOHSMY. .;:,tt

pa re.nim. ,lt7IJl pac'leTa ·Bsam.lo~eftcTB:rut· CIHCTPHX ~ep l!SZeH TO'lH!ll 

yqeT ~SHOCTH H,nepHO! rpaHllWI. B CMS!il. C STRM npe.itJio&eH ag)

~KTRBHHfi M6TO~ pac'leTa Cles HCnOJil>SOBSDRn T~OKHOrO paSCIR~ 

H:rut·H,tijla Ha·~pK'l6CRB6 SOHH C. nOCTOHHHO! nJIOTHOCTl>D HYKJIOH0~2I( 
CpaBHeHne pacqeTHHX R RSBeCTHHX 3RCnepRM6HTaJibHHX ~ no B8a

nMO~et1CTBHD CIHCTpHX ROHOB reJI:rut CO cpe~nMH STOMHHMR H,tijlB.MH, BH

nOJIHeKHOe B . Tp6Tl>6M na~, nOSBOJI!l6T roBOpRTl> o.CI RX y~OBJieT-

10 

BOpRTeJil>HOM corJiacu. B noCJie~HeM { §4) naparpaiiJe oelcyz.naeTCJi 

~eJIHMOCTl> ~ep ypaHa, BHCMYTS H SOJIOTS no~ ~eitCTBReM CIHCTpHX 

ol-tJaCTHU (eM. pRe. 3) R CpaBHnBal1l'CJi COOTB6TCTBYJII!K6 pac'leT

KHe R aRcnepRMeHTaJibHHe·ce'leH:rut ~eJieH:rut. 

B saRJIDqeHRR CO~epERTCJi nepe'leHb OCHOBHHX peSyJI:DTSTOB 

paeloTs, itoTopse xopoTxo MODO *PMYJ!RPOBa.Tl> CJie,eymtHM o6pasoM: 

I. CpaBHeHne axcnepRMeHTa H Teopo noRaSSJIO, ttTO MexaHHsM 

BHYTp~epHHX mcita,ll;OB c yqeTOM xouxyp:apyDiliHX Mrur,ny co6on npo-. 

U6CCOB ~eJieH:rut R RCnapeHHK BOSCI~eKHHX OCTSTO'lHHX ~ep OCI~c

HH6T RSBeCTHHe cet1'lac aKcnepm~eHTaJibKHe ~aKHHe no BSaHMo~eitcTBR

SIM BHCOKOSHepreTHII6CIG!X npOTOHOB C ~6JirulliDv!RCJi H.JUlaMR• TeopeTR

'l6CKHe paC'l6TH ~ OCHOBSH:rut yTB6p~STl>, . 'lTO XOTJI. RM66TCJI onpe

~eJieHHaJI B6pOHTHOOTl> ~eJieHRJI BHCOKOBOSCiyz.IteKHOro TJilteJioro ~ 

Ha BCeX CTY"n6HIIX :acnapRTeJI!,Horo RaCita,ll;a, JJ.tUlO, !We~e 'leM pas- .. 

~e..1RT:DCJ!:, oCIH'lHO CTaHOBRTCJi CloJiee "xoJio~" H CloJiee JierKIDJI 

:as-sa :acnapeH:rut 'laCTRU. 

2. B OCIJISCTR· SHeprd ~DitHX tiaCTRU T~I rsB oqeHb BalWO 

npRHRMSTl> BO BJmMaime "~KT 'rpSJieH:rut" H,tijla-MmlleHR. )J.JIJI BHXO~ 

OT~6Jil>HHX RSOTOnOB TSXE6 BaKeH TOqHHfi·yqeT ~3HOCTR ~epHOI 

rpamalni. 

3. HsBecTKHe B HacT~ee BP6MH aRCnepRMeHTaJibKHe ~e 
" . 

06 OTHO~RT6Jll>HOI BepOHTHOCTR ~ac~a BOS6~eKHHX ~ep nyTeM 

nponeccoB :acnapeHRJI :a ~eJieH:rut MOlWO oCI~cHnTl> B paMKaX cTaT:ac

THIIecitol T60pRR . C nJIOTHOCTl>D ~epHHX ypOBHeft, COOTB6TCTBYJllll6li 

npe~CTaBJI6HKD 0 H,tijl6 ItaK 0 HYKJIOHOM ~epMR-rase •. 

II 
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PRe. 3. 3amiCHMOCT:& BepowrnocTR JteJieHKR: JJ.Itep sOJioTa, miCMYTa 

R ypaHa OT 8HeprRR IT8JU!Df1RX ot -'laCTim To 

t2 

4. Pesy~TaTH pacqeTa pacna,~ta BOS6~eHHHX KOMIT~-JJ.Itep, 

06paSOBaHHHX TH.ZeJI!lMK .ROHa.Miil, C yqeTOM KOmcype~ upo~eCCOB 

HcnapeHRa .lil ,lte~eHRff TIOKa~ KX SHaqzTe~HyD qyBCTBHTe~HOCT:& 

K BElJI~e OTHomeHRa napaMeTpOB ~OTHOCTH ypoBHel B ,lte~eMCH 
H HCIT8pm!leMCH Si.IijlaX. 

5. Be~ OTHOmeHRa. rn /r; WISi Tpa.HCY,PaHOBHX SJie~eHTOB 
MOllteT CYilleCTBeHHO SaBHCU:& OT SHeprHH . BOS6yJQteHEH. Ha OnHTe, 

KaK npaBUo, HSMepgeTCH He OTHOWeHRe j";, /ff , a HeKOTO~ ,ltpyrru:t 

ycpe.JtHeBBaH Be~. KOTopru:t,KaK B axcnepHMeHTe, Tax H B TeopRR 

OKaSHBaeTcH· npaRTiil'IeCKH He SaBRCJmtel OT SHeprHR BOS6yJQteHKR:. 

6. Yr~OBOI MOMeHT JJ.ItPa BeC:&MB. CYilleCTBeHHo CKaSHBaeTCH Ha 

pesy~TaTax pacqeTa BSaHMOJteiCTBHH THllteRHX lilOHOB C JJ.ItpaMH lil JtO~

llteH OOHSaT~HO llpHHHMa.T:&CH BO BHiilMa.HRe npH Oupe,~teJieHRR BeJIIil'IK

lW OTHomeHd ~ /ft xs. axcnepHMeHT~HHX -~ BQS6Y1QteHEH. 

? • .li.rui JteTaJI:&Horo cor~co:aa~ axcnepHMeHT~Hl:lX SHa'ieHd 

fn /fj . Heo6XO,ItlilM 6o~ee TO'i!WI yqeT SaBHCHMOCTH napaMeTpOB ~OT
HOCTH Y,POBHel a.., H a} OT SHeprHH BOS6YJf,)teHEH, MaCCOBOro 'iHCJia 

H saPJJ.Ita JJ.ItPa. 

a. Paspa6oTaHHru:t MO,Ite~ pacqeTa BHYTP~epnoro KaC~ 

BSaHMO,IteiCTBHH 6HCTporo HOHa rElJIIilH C JI.ItPOM ycnemno o6~CHHeT 

. HSBeCTHHe axcnep:HMeHT~HHe ,ltalU!He • .l{a.JI:&Helmd uporpecc .B saa-
~ 

'ililTElJI:&HOI CTeneHH onpe,~teJIHeTCH ~KO~eHHeM JtOCTaTO'iHO TO'iHHX, 

a r~HO~ ~OCTaTO'iHO TIOJIHHX 8KCnepHMeHT~HWt JtaHHWto 
~ 

~ 'iaCT:& pesy~TaTOB ~01 pa60TH TIOJiyqeHa Ha OCHOBe . 
MeTOJtlilKiil . MOHTe-Kap.11o. Mo,~teJIHpOBaHHe upo~ecca BSaHMO,ItelcTBM 

6HCTpOrO lilOHa reJIM (HyRJIOHa, 9f' -Me SORa H JtP•) C aTOMlWM JI.ItPOM 
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H paciiB,Ita B036yJQteHHoro · HJWa 3aiipOrpaMMllPO:saHO Ha Jl3HKe 

FORTRAN •· f 22f. 
OcHomme pesyJII>TaTH I H3Jlolltemme B ,ttKccepTanmi: I ony6JII4K<>

Baim B pa6oTax /? ,II-22/ H ,JtOJIOllteim Ha 1Y !JieW"HaPo.JtHOit KOHifle-
. . . ~ 

peHUIDi no <J)R3J4Ke BHCOIUIX BP.eprd 11: CTpyitType Jl,Jtpa (1{y6Ha; !97I) 1 . 
,.,1 ' 

. Ha BceCOJJ3P.O~ KOH(f}epeHUHH "fl,Jtepime p~ npH BHCOIUIX 9Hepi'Itl-
. . 

.a:x" (T6wmcH, 1972) 1 Ha KoHif>epemum no Jl,JtepHol XHMmi (CillAI19?2), 

Ha COBel!laHID'I. no nporpaMMllPOBamll) H MaTeMa.TINeCIUIM MeTO,JtS.M peme

HR.Il <J)RsneciUIX 3a,Jta1l (.!cr6HB., 1973) • 

.. 
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