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EPEBAHCloot !WSWIEC~ }'!HCTMTYT 
roe. KOMWrfil'A no VICIIOJThSOBAIOOO ATOMHOR SHEPI'HH CCCP 

Y,JlK 539.172.3:535.51:539.126.345 

Ha IIpa.Bax pyKOIIHCl'l 

Dr.AHECfilI .AJIEKCAH.nP APrIOOIEBWI 

HCC.1.IFJJ;OBAHKE IIOJJ.HPHSAllHOHHIDC IIAPAMETPOB 
B PEAKLtm1 WOPQJIOLEHHH !ii 

0-MESOHOB HA BO.llOPO;uE 
B PESOHAHCHml OBJIACTH SHEPmtl 

CneIUfSJI&HOCTD 01.04.16 - ~HsH.Ka aToMHoro R,D;pa. 

H a~eMeHTapHHX qaCTl'lll 

A B T 0 p e w e p a T 

;i:w.ccepTaitl'IH Ha COKCRa.HHe yqeHO~ CTeneHH 

KaH,l(H,ll;aTa qms:imo-Ma.TeMa.THqecimX HaYR 

EPEBAH - 1986 



Pa6o'fa BHIIOJIHeHS. B EpeBB.HCROM iflHSRti:ecROM HHCTHTYTe. 

HaytUilllt PYROBO.ItB.TeJil>: RaH,IU!,ll;aT iflH3HRO-MaTe!'.BTHl:JeCRHX HeyK, 

CTapnd: HaytUilllt COTpy.:n;HJIB 

11EI'POCHH JK.B. 

~Hble OIIITOHeHTbl: ,JJ;ORTOp 41HSHRO-MB.TeMaTHqecKHX HayR 

KOJIECHIDWB JI • .fl. (X~) 

,I(ORTOp 41HsRRO-Ma.TeMa.THl:JeCRHX Hey'K 

HCTIHPHH K.A. (Epl)H) 

Be,ey111a.H oprrumsan;wi:: HMM .fl<» npH ToMcROM IIOJIHTeXHH"<IecROM 

HHCTHTYTe 

SantHTa COCTOHTC.R: "25" HOJI6WI 1986 r. B.1422 l:JaCOB 

Ha sace,JJ;aHHH ClleinlBJIRSHpoBB.HHOrO COBeTa n 034.03.01 IlpH 

EpeBaHCKOM qJKSHl:JeCKOM HHCTHTYTe (r.EpeBB.H-36, yJI. Maprapm1a, 

2). 

c ;a;HCCeprarcaett MOlll!HO OSHaROMHTbCJI B 6H6.mlOTeRe EpeBa.H­

CKoro 41HSHl:JeCROrO lilHCTHTyTa. 

ABTOpe<tlepaT pasocJiaH .ii:_ .. ~ 1986 ;. 

Y-qelllJilt ceKpeTapb 

crre~sHpoBa.HHOrO COBeTa 

Ra.H.m!.UaT (j)Rs.-MaT, Hey'K B.A.IlIAXEA3.flH 
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AK'l'Ya.Jll>HOCTI> pa60TH. Hcc.ne,n;oBrume nponeccoB qJC>Topol!;l(eHM 

nceB,n;ocRaJIR:pHIDC MesoHoB Ha HYRJIOHax B pesoHa.HcHott o6JJB.CTH 

9Hep!'BI npe,JJ;CTa.BJifleT 60Jil>Jl!Ott rurrepec, TaR Kalt II03BOJlfleT H31-

'll1Tl> SJ!eRTpoM!U'HHTHble CBOttCTBa pe30H8.HCOB, MexrumsM me 06pu10-

Ba.HHH Jr! pacna,n;a., "<ITO OtieHI:i BaJKHO ,I(Jifl rrpoBepirn: pasJIKIIHl:lX cPeHO­

MeHOJ!OI'Hl:J0CRHX llpe,I(CRasamlll: H MO,I(eJ!lil RBapROB, a Tat<JKe ,I(Jifl CHC­

TeMa.TBKH p030He.HCOB. 

Ms pe8.J<IUUI if>oTOpol!Ql:0HlU! H IIHOH-HYRJIOHHblX paccesmd BS­

B0C'l'HO, qoro BMeeTCSI 6oraTrur pesoHaHCHBR CTPYRTYpa ,JJ;O 8H9prml 

2 rsB, r,Jte ll,'ll;eH'l'~liYl'C.R: OROJIO 25 HYRJIOHHblX pe90liB.HCOB. 

AH8JID paaxrom qJC>TopoJ1QJ;emur ;D:Jm RccJie,n;oBB.HWl a.MIIJIHTY,JJ; nepexo­

)(OB Hu pesoHBHCOB II ~,JJ;IIOl:JTHTeJil>Hett aHB.JIHsa pea.Knu j/ IV" -pa.c­

ceRJDdl, '1'&a .KaR RCllOJIDSOBa.HRe if>e>TOHOB IIOSBOJifleT IIOJJY1DITl> 6oJiee. 

6ol'&'1'JI> ml{Jopllllntll 0 CIIHHOBOI Sa.BllCli!MOCTJrl B036yJr,JJ;emm pesoHa.H­

COB • Diil HOM orrpe,IteJISmTC.R: He TOJil>RO BeJIHtnlHbl aMllJIH'ry.It JECIIa­

.JJ;OB pesoeaeocm, HO l1 HX OTHOCKTeJI1>Hbl0 smura. KpoMe Toro c nep­

BHX ml'OB IS)JteJm: IraapKOB, OCHOBaHHO~ Ha npe.ItCTa.BJ!0Hml o6 ~ 

HB.X, .1U OBft88HHHX COCTO.mmit COCTa.:B.7IS:IDl1HX RBapKOB, O,nmtM JilS 

OCHOBRllX ee IlpllJIOJleHJr!il: H KpHTepHeB npoBepKH 6sJIH 8JI0KTpolrlll'­

Hll'.rHH8 BlalllS>Jl8ICTBWI 8,I(pOHOB. TaK RaK nepeXO,I(bl Al* -N' t on­

pe.n:emmrcs H&IDIO,JJ;elcTBH0M O.n;Horo KBapKa c qJClTOHOM, B TO BpeMll 

KaK nepexC>,lOI 0 DJJY110HHeM M030HOB OIIpe,ll;eJIH!l'l'OR MHorO!UlapKOBHMR 

~ 
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B38BIOJl:8IC'.L'Bwn.m. HMemro yonex 0IIJ1Icamm aJieKTpoMa.I'HRT.tm:x 

oBOlc'l'B a,tqlOHOB 6wr Ha nepsoM STane O;nHHM HS :ea.immc Qp:ryMeH'l'O:B 

B o6oCHO:eamm .HBapKO:BOI M:>,lteJJH. 

Ha 'ABJ{HOM aTane Ha.KOIIJieHHH SKOIIep:HMeHTaJIJ>HHX MHln.tX M.fl 

cI><>TopoJl!;D;emm o;inmo'IHWC IIHOHOB Ha HYKJIOHaX MY eme ~RH OT ocy.+ 

JJt0CTBJieHWI. lIOJIHOro OimTa :e:, OJie;D;OBQTeJI&HO, OTCY'l'OTBYeT IlpU<Tl!­

'10CRa.R: BOSMOlKHOCTl'> IIpoBe.n;eHHa: MO.n;em.HO-Hesa:aHcm.roro a.Ha.JlHSa BO ( ~ 
BCe:tt pesmm.HCHOI 06JiaCTH aHeprd. B CBS!SH c Si'DM 6om.moe BHHMa-· 

HHe y.n;e.n:a:eTOH pasJDitllWM <J>eHOMeHOJIOrl!t!eC!(HM a.HaJIHSaM,.IIOSBOJ.UDD-

lllHM BOCCTaHB.BJmBaTD aMIIJIHTY.ItH cl><>TOpoJ!!;D;eHHH IIHOHOB Ha HYRJIOHaX 

HS 8I<CII0pHMeH'l'SJir.HWC ;n;ammx. 0.n;Ha.RO IlpH . CpaBHemm SHa'l!emd: aMn-4 

JIH'rY;D; ~OHHHX nepexo.n;OB peSOJUUrOOB, nOJI,Ytremmx c llOMOmI>JJ 

pa3Jil11IH!iX !J)eHOMeHOJIOrK<JeoKKX lll!QJJHSOB aRcnepmMeHTaJil'>HJ:D!'. ;n;ammx\ 

Ha~eTOH BX pacxoJK;D;eHHe, ooo6emro .wm l'&lJmX SHa'l!eHHi a.MIIJIH-

TY.D: nepexo.n;OB B ID H IY pesoHaHcHhlX o~T.HX. lloaTOll\Y M.fl pas~ 

meHHH STKX Heorrpe.n;eJieHHOCTei H YTO'qffeHJdH SHQ'qeHHI 8.MIIJIHTY;D;, 

TpecSyeTOH Ha.1JltqH0 .D;OC?TQTO'qffO llOJIHHX K CKO'l'~TH'l:ecRHX .n;ammx 

no nonepe'Ilil:iM ceqe:imHM peaKJ.Ull ~O"qHOro cl><>TOpoJl!;D;eHM o HO­

nOJI&SoBaHJileM IIOJmpliSOEaHimx cl><>TOHOB, IIOJmpKSOBQH.tm:x MHllieHel, 

a TaRl!e HSMepelid IIOJI!lPRSa.IWH Hj''I{JIOHOB OT,Ir~:im. 

YRaaaHHlift TeopeTM:qeom HHTepec R rrpon;ecca.M <PoTOpPJl!;D;eHJM ( 

noe:e.n;ocKaJilipHiiX MeSOHOB o6ocHOBHBS.e'l' aRTYaJll'>HOC'l'l'> SRCilepBMeH­

'l'aJD>HOro HCCJie.n;o:BaHRR: IIpoUecco:e q,oTopo1Q1:emm: lllrlOHOB Ha uyIUIO-

HaX, B 'IQCTHOCTH, HOCJie;n;oBaHHe acHMMeTpmt C0'1!0HWI. IIOJl'J!PHSOBaH-. 

HHMH pomU.m ( L ) H nomtpRsarom· llpoTOHOl! OT'AQ-cm ( ~ · ) :a pe- ' 

.ruw.mt ~ p - p!ii0 BO Il-IY pe90Ha.HCHHX o6JIRCT.RX. 

lle.m:. !!i.60T!:i. K Ha11BJ!y HalllHX HCCJie;n;oBaHJd mdlDQaS[OR: 8llCllfr 

:pBMeH'l'am.HaB: mI\IJO~ no qx>Topo:1r,1temm Heit.rpem.HHX noe:B,J{OCKll-
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JISipHHX M0SOHO:B :BO ll-IY peSOHBHCHl:iX 06.nacTHX OTHOCBJl801t• B 00-
~ 

HOBHOM, . R ]llf.@)epe~ ce'leHPIRM, ROTOpl:le 6wm. HBMepeHH 0 

60J.tDIJJOtt TO'IHOCT:&IO H B mapoROM .n;mnaso:a:e yrJIOB H SHepnil. .HMe­
JlKCl'> Ta.rutte oT.n;eJIDme HSMepemm IIOJIJJPRS&n110m!RX napa.MeTJ>OB L , 

f' ' T. . 
Cos.nrume.Ha. Epe:ea.HCROM cHHXpOTpoHe JIHHettHo-noJmpMso:ea.HHo-

ro MOHOXpoMaTH'l00ROro IJY'!RQ qoTOHOB c aaepr:ae1il: 4,6 raB H CBe­

TOCRIIDHO! yID!Bepca.m;Hott aRcnep:HMeHTa.IIDHOtt YCTaHOBRK no KSMepe­

Hlillll IlOJI.lipHSaIUfi!IIpOTOHOB IIOSBOJIHJIO IlpoBO;n;HTl'> CKCTeMRTR~ecRHe 

9RCIIepHMeHTaJI&HHe HCCJie;D;OBillmsr II0.7.tf!Pl'lSaill'IOHHWC llapa.MeTpoB 2. 
.H t; B pearuum ~P- p7r 0 

BO II-IY pesOH8.HCHhlX o6JJacTmc. 

OcHOBHafI ueJID HQCTomJlett pa60Tl:i SaRJIIDltaeTCH B CJie,Dy!CllleM: 

I. Co~e sRcIIepJ1MeHTaJll'>HOii ycTB.HOBRH lI.JfR. :aocJie.n;o:BaHHR: 

QCKMMe'l'plilrl C0'1!0.HH5! B peaimmt <fJOTOpolll,ll;0Hrul Si 
0 

-M030HOB Ha BO-

,n<>po;n;e no.n; yr.mum ~: = ?0° H ao0 
B c.u.M. IIOJifIPKSOBaHHHIGI 

<fJOTOHB.Ml! B aHepreTJtll'.eCKO~ 06JiaCTH Er= O,?+I,3 raB •. 

2. Cos.n;a.HHe SRCIIep:HMeHTa.JI&HOi ycTaHOBRH .D:JifI KCCAe.n;oBSJlllll: 

no.n:a:pHSawm IIpOTOHOB OT'AQ'lll :i;i peruu:nm <Pc>Topo~eHHH Ji" -t.teso-

HOB no;n; yrJioM ~ == 60° B aHepreTH'iecRofil: o6JiacTK Ey = 
= o,a+I,5 raB. 

3. Cos;tr;aHHe nporJ&M:i p:l.C'leTa MeTO;tr;OM MOHTe-Kap.710 SRCIIe-
,,.,-0 

pmreHTa no :accJie;tr;o:aamm acHMMeTplilrl ce'l!eHHH peSJU4HH '(p-+ P .Jt 

H8. 3BM BSCM-6. 

4. Cos;n;rume IlpOl'~ pac'IeTa MeTo;n;oM MoH're-Kapao aKcne­

p:HMeHTa IIO HCCJie.n;OBamuo IIOJIHpKSaizyll1 IIpoTOHOB OT;u.aQ B pea.IUUm 

tP-JO:iTO Ha SBM EaCM-6 • 

5. Ilo.nyqeHHe aKcIIepm.teHTaJil>HHX ~ ao &eJDMrl'J>lUI ce~e-
o q 

HIDJ. peB.RIJ;HK KP- p.H .D:JifI yrJioB poJIOJ;emm .71 -uesoHOB 

5 
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~: = 70° H so0 B O.I.i.M. B 3HepreTwrecROI 06.na.CTH Er = 

= 0, 7+1,3 raB. 

6. Ilo.nytJ:eHRe aRcnepMMeHTaJII>HHX ,Ita.HHHX no nOJ!fIPl!SSI.iHH npo­

TOHOB OT,l(a'iK B Peaimmi (JO-- p:Jr0 ~ yrJia poJli,D;effiilfr !ii 0 -Meso-' 

HOB ~: = 60° B 3HepreTHtieCROil o6JiaCTH Et = 0,8+1,5 raB. 

7. IlpoBe.u;eHHe CpaBHemrt1: no.ny't!eHHHX ancnepHMf:lHTa.n:&imx: .ztaH-

HHX no noMpirnanROHHHM na:paMeTpa.M 2.. H ~ c npe.u;onasa.rum- (':g ( 
MR pasJIHtllll:lX TeOpeTH't!ecRHX a.HaJIH30B, 

Ha;yi:nraa HOBH3Ha pa.60TH. Bnepl3l:le 6H.mI llOJJY't!8Hl:l 3RcnepHMeH­

:ra.m.we .u;rurHHe no acHMMeTpmi: ce't!eHRR: pearunm KP- p.77 ° c no­

JI!IpHSO:sa.HHHMR qx>TOHB.MH .ItJif.[ yrJIOB poJ!i,D;eHM .rr0 -MeSOHOB 70° H 

BOO B C,J:.i,M, BO Il-IY peSOHaHCHI:DC 06JI.aCT.f!X. 

Bnepl3ee 6wm: IIOJJYl!eHH 8RCIIepHMeHTB.JI&Hlie ;n:aHHHe IIO 1; -
COCTaBJmllJl{el BeRTOpa IlOJilipHSanRH npoTOHOB OT,l(a'!M B peaiuum 

"' . l<P- p.7i" .ItJif.[ yrJIB. pol!r,1J;emur JT
0-MeSOHOB ~. = 60° B 

c.I.i.M. B aHepreTH't!ecRo~ o6J.ta.OTH Eir ~ 0,8+1,5 raB B ~ 

nOJmpHSOBaHHOM aRcnepi!MeHTe, ROr,l(a BeRTOp llOJIHPHSanRH qx>TOHOB 

HanpaBJieH rro;n: yrJIOM 45° R-IIJIOCROCTH peaRIJ;Hl!l. 

Ilpa.RTH't!eCRB..f! SHal!RMOCTD pa6oTl:l.. HOBl:le SKcrrepHMeHTaJIDHHe 

.Ita.HHI:le noJmpH:i"anRoHHI:lX rrapa.MeTpoB B pearuum iP- pff 0 
, rrpH­

Be.u;eHHI:le B pa6oTe, MOryT 6I:l'l'D HCilOJIDSOBS.HI:l B qieHOMeHOJIOI'H't{eC>­

RHX aHaJIHaax npoJ:.ieccoB qx>TopoJ!i,D;eHRfl .7'
0 -MesoHOB Ha HYBJIOHaX. 

B 't!acTHOCTH, .u;a.HHI:le no acHMMeTpIDt 6:wm: HCilOJD>SOBaHH IlPH a.HaJIH-

se pearunm ~JO_,.. ps; 0 
, npoBe.u;eHHOM B Ep@I AsHa.YPfIH M.r. H .ItP· 

c HCilOJIDSOBa.Iil!leM ;o;HcrtepcKOHHI:lX COOTHOme:HKi IIpH qiHKcKpoBaHHOM 

t. 
Paspa60Ta.HHa.R: SKCIIepHMeHTa.JI&HaH MeTO;o;HKa IIO KSMepemm 

nOJmpl!SanRil IlpOTOHOB OT'AS.:'lli R COS,ItaHHaH IlpOrp&MMB. PQC118'.r8 
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MeT0,11;0111 MoH'l'e-Kap.iro HCil0JlDSOB8JIBCD Ta!Ute IlpH HCCJI8JWB8HiD1 IIO­

Jmpl!S8I.Ullt IlpOTOHOB OT,11,a'<DI B pea.BI:Um 'J(P-p.J7" 0 ~ Jl'.IOB BHJie­

Ta 5T 
0
-MeSOHOB ~:· = 70° JI ad', H .ItJif.[ HSMepeHJUI IlO.IB:pl38nD 

KYMYJIHTXBHWC IlpOTOHOB B peaKIUDl . ,tA __.; p x !IO.It yrJIOll ....re 

ll~TOHOB e;.~c. = 95° B JI.c. 

Anpo6a.Iuyt pa60Tl:l K nycS'JmRarITT· 0cHOBHHe Ma.Tepa&JW JUICC8~ 

TanRK on:y6JIHROBS.HI:l B II HaY'll'.HHX pe.6oTax: B JtYPHBJJ11X "Hxepma 

~sna", "HsBecT:w:r AH Ap.t.CCP" :a B B:w;te rrpenpHHTOB EpalH, DpU.,. 

cTSBJifIJIJ2[CD :a: ,D;OK.l!BJ(l:lBaJil!c:& Ha e~ero;znwx ceccHliX CoB~a no 

aJieRTpomrHHTHI:lM BSaHM:>.D;eacTBH.liM B 198I, I983 r.r. 

CTWRT:y.p!. H o6'beM ltHOCepramm;. JtKccepramrsi: COCTOH'l' HS 

BBe,D;eHBR:, Tpex rJiaB :a SaKJlllqemLfI. ·Co;n:ep.DT 93 C1'!8HBIUi MBIIIHHO­

llKCHOro TeKcTa, 38 p.HcyHKoB, I3 Ta6JIHI.i :a crmcos IUl'l'npyema Jm­

TepaTYPJ:l HS 91 HamvieHOBB.HIDI. 

Co8eJ)ll!'B.HHe pa.6oTH. Bo BBe;n:emm o6ocHOBHBaMCll anya.JII.HOC1'l» 

aRcnepmreHTaJD>HblX HOCJie,D;o:aaHHI llOJI!IpKSaI.ii!OHHHX IIape.lll'lpOB B 

peaRIU!.f!X qx>TopoJ!i,D;eHXl'I nce:s;n;ocRa.mrpmu: ST -MeSOHOB aa sy.!JlOHaX 

B peSOHaHCHO~ o6J.JE.CTH 3Heprlilli. 

IloRaSaHO' tITO :acnoJIDSOBaHRe qx>TOHOB llOSBOJISi8'1' J10.l11lll'l'l> . 

6oJiee 6oraTyx> .HHqx>JlMSUHIO o cmmoBoi saBHcHmcTlil :aoa~emm: 

peSOHaHCOB H llpH STOM bnpe,IteJIRJOTC.fI He TOJ!DKO B0JlH1DIHH 811ILml'l'y,D; 

pacna,n;oB peSOHB.HCOB , HO H RX OTHOCHTeJD>Hl:le ~HalOI· 

0mICl:lB8.0TCR lIOHHTHe lil H006XO.u;HMOCT:L Ilp0Be.It9HBJE "JIOJJBOro 

o.rmTa", a :HMEmHo, .ItJif.[ nocTpoeHllll aMIIJIH'rY;D; npouecca lficnopoge­

mta: nce:s;n;ocRrumpHHX MesoHOB Ba ey.IUl088X lilS S.RcIIepmre!l'1'8.riml 

~ He06XO,IUIMO Ocyill6CTBlilT:& .u;e:wrl':L HesaBHCHMliX omnoa ,UR 

xauoro SHa.tie!UIJI aHepnm qx>TOHOB H yrm BWieTa fl -•SOHOB 

B Cell•"• 
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KpaTKO KSJIOE9HO COBpeMeHHOe COCTO.HHHe HCCJie;D;OBB.HHi!: no 

~TOpol!QJ;erum nceB,D;OCRaJJ.f.[pm!X MesoHOB Ha HYRJIOHB.X B pesommc­

Hott OOJIBCTK SHeprd. ,Uae'rCJl: OIIHCSHKe pa.sJnitIHHX.iPeHOMeHOJIOI'H­

'1!9C.KHX aHaJIKSOB SRCII0pl!M0HTaJ.lI>liliX MIDillX H RBapROBOil: MO;D;eJIH 

peSOHaHCOB, a iramite o6sop SRCIIepi!MeH'l'a.Jr&HHX pa.OO'r IIO HSMepe­

mm acHMMeTpmi 06'1!6HH.FI H IIO.rurpHSa.mm llpoTOHOB O'rM'l!H B peal<-
. 0 

mm 'lfP-p.7i • 

B IIewo:I!: rJiaBe pacomTp:HBaD'l'c.R: BonpocH, CB.fl3aHHHe c Tex­

rumoil: H M8TO.n;HR0!1 IlOJJY'19HWl .mmettHO-IIOJIIIPHSO:sa.HHHX nyq.ROB ~ 

TOHOB 00 BSa.HMHO-IIeprreH,IJ;ID<yJmpHWtm BeRTOpaMK lIO.rurpHSan;KK, HO-
' . 

IlOJIJ>SYJI MeTo;n; ROrepeH'l'HOI'O TOJlMOSHOro HSJJYtieHK.fI SJISRTpoHOB 0 

suepraeil: 4,6 raB Ha I{!ll!C'raJIJie a.JIMB.Sa. 

Om!CHBB.I!Yl'CJ'I ;n:ByXITJie'lleBHe axorrepHMeHT~HHe ycTaHOBRK ;rr,JIH. 

HCCJie,J(Ol3aHHS! IlO.rurpHSa.rtKOHHl:lX rrapa.MeTpoB 2.. K p 'B peaIUJ;mt 

qoTOpo.Jl;l(eHHJI ..97°-MeSOHOB Ha BO,D;opo;n;e B pe30HaHCHOil: 06.naOTH 

SHe:pI'Hi\, a 'raIU!le xapa.KT9pJ!!C'rHKH OCHOBHHX YSJIOB SKcnepHMeH­

Ta.n:&HI:i!X ycTaHOBOK C I-4] • IlpoToHHoe IIJie'l!o ycTaHOBRK, llpe'AHB.~ ! 

Ha'1!8HHOe ;rr,JIH. BH,IJ;8JI8HK.fI K perHCTpa!Oll'I. llpoTOHOB Sa,na.HHHX aHep­

rHtt, B SRcrrepHMeHTe ITO HSMepeHHJJ I:. OOCTOHT HS CIUU!Tl!'..JIJIJlQ.1!­

owwx 0'1!8T'l!RROB, MHOrOnpoBOJIO'l!HHX lipollOpUHOHaJThlillX Ra.Mep, 

aHa.JIHSRpyl[llllO( 0'1!6T'l!RROB - ;rr,JIH. Bli,Il;SJieHRJI llpoTOHOB O'r COIJyTCTBY-
-1· • 

DlU!X ;n- -MesoHOB H npo6elKl!oro cneRTpoMeTpa. B IIpoTOHHOM IIJie-

'l!e YCTaHOBRR TIO RSMepeHKJD IlOJIJipl!Sa.IUlll IIpOTOHOB B Ra'l!eCTBe KO­

Op,ItKHB.THHX ;n;eTeKTOpoB HCIIOJ.If>SOBB.JIHCL IIpoBOJIO'lll!l:le HCRp<YBHe Ra~ 

Me:pH, a ;n.m aHaJJRSa,lcTeIIeml llOJI.R:pHSa.mm llpoTOHOB RCllOJIDSO:eaJIOf! 

IIOJIJ'IPHM6Tp, IIpe;D;CT8.BJillilltlirl co6ol pacnpe;n;eJieHIJYIO CRCTeMY yrJie­

po~ pa.coeKBaTeJie:I!: R pa.CIIOJ!OESHHHX Henocpe;n;cTBeHHO sa HBMH 

rrpoBOJIO'l!Hl:ilX KORpoBHX Ka.Mep. 
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IlHoHI:Ioe I!J!eqo YCTaHOBIUl CJIYDT ;rr,JIH. peI'JlCTpamm ~HOB OT 

pac:rra.n;a $
0
-MeSOHOB l'I IIpe,D;CTB.BJifieT 0060:1!: paSJIR'l!HOI ROH(Jerypa­

I.tHH cnexTpoMeTPH rroJIHoro norJromeHK.fI Ha ocHoBe Rpl'IOT8JIJ!OB 

Nal(Te.). 

PaccMOTpeH Kpyr BOnpoCOB, CB.R:sammx: co O'b8MOM, ne~qeA 

.A Hru<OIIJiemi:eM sxcnepRMeHTB.JIJ:.Hoii rurcpopMa.I.Um B rrpon;ecce Dllepe­

:a:IDJ:. 

Bo BTOJJO~ rme Oinlca.HO MO,n:eJIHpoBa.Hl'Ie M0TO,D;OM MoHTe-KapJIO 

peaxmm. ?J p - p.71° Ha SBM ::SSCM-6 B xoHRpeTHHX I<rure~T.B'llec.KKX 

ycJio:aH.R:X HcOJie.n;yeMO:ti: ~ [ 5, 6 ] • OcHOBHa.R: r:tem. rrpoBe,n:emm · 

pao~eTa MeTo,n:oM MoHTe-KapJio - sT6 IIOJIY~eHHe aHepreTH'l!eORKX 

cneKTpoB IIpoTOHO:S II:PK Ji!'.X OCTaHOB.Ke B C~eTtIMKa.x npo6eJll'.Horo 

Cil9I<TpoMeTpa SRCIIepHMeHTB.JIJ:.HHX ycTaHOBOK' a TaI<Jite CIISI<TpoB 

IlpOTOHOB npH Ji!'.X paccemnm B yrJiepo.n:HHX ILJIB.OTl'IHRa.x IlOJmpHMeTpa 

B SI<Cll6pmfeHTe no R3MepeHHK> no.mqmsa.mm IlpOTOHOB OT.D;a'l!R B pe­

ru<rnm k'P - p.77 ° • Onpe;n:eJUJ:eTCS 'l'aiute aqxpeRTKBHOCTD pernCTpa­

rnm IIpo,llYI<TOB pearu:um axcnepJ!!MeH'l'B.Jll>HOI YCTaHOBKOi!:, Heo6xo.D;H­

MWi wm pa.cl!eTa ;n;HiixliepeHinISJD>Horo ceqemm: HccJie.n;yeMOit pearu:um 

l'I ;n;.im on;eHRH BRJia'AS, qx>HOBHX ~. 

Ilp!1[ npoBe,n;eHWJ: ,D;aHHl:IX pacqero:a' 6wm l'ICllOJILSOBa.HH .D;HHa.MH­

'1!9CRl'Ie xapa.xTepHCTHRH HCCJie.n;yeMOit peaxmm, a Taxxe .D:R@)epeH­

:nHaJII>HHe ceqeHIUI npon;ecca p C -paccemum co :i;:iceMK :aosMOmnaar 

I<~ BSam.to;zi:eitoTBWI: ynpyroro, IraaSBYnwroro, i'JJ10oI<OHeyII-

I pyroro. Ilpl'I npoxoll!,lJ;emm npoTOHa 't!epes C'lleTlmRH ;n;eTeRTBpymte:I!: 

I Cl'ICT9Mli l'I IIOrJIOTl'I'l'eJIJII Y1UITHBaJIOC1> MHOro.Rpa.THOe paccemme Jll '} • 
• <~ 

H,D;epe:oe norJI0111em1e B Belll6CTBa.X ;o;eTeRTOpoB ;H ~rJIOTee.net. 

B TpeTpeA rJJaBe OlIHCHBaeTCH npon;e.n;ypa 8.ROUepJDlefta.nr.ma 

l'ISMepemdt, nyql(OBI:le H ~HOBHe xapaxT9pl'ICTDH. Ilp.HBe,1(8HI:l 

9 
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pesym.mm: pic11e'ra ~peHIUmJII>Horo oetieBWI peruuum.:a c.nyime 

HSllOJDqllB~ qx>TOHOB H 'IDIOJ.IeHHHe o~emm pa.SJm"!HHX ll01Ipa.BOR 

B B08Jl)ZHH:X CHOT8Ma.THT.I8CRHX Ollll!6oR. 

llIJHBO,l{HTc.a: sRcrrePlfM0HT8.7IDI:!He ,ItaHHHe no acm.weTpmt ceqe­

HllJI peaiuum 'l{p-pJi 0 
;D;JlH yrJI.OB po:..n;emm .91"-MeSOHOB 

,,,4 o o · . f 
~o = 70 H 80 B c.rt..M. B SHepreTJ!lleCROM .llIHTSp:BaJie er- = 

= 0,?+I,3 raB [7,8] • Ilpa pe.ccMOTpemw: yrJIOBOit 3aBHCHMOCTH 

ac~TPHR ceqeHKf! [ 9. IO 1 ,n;Jif.t Tpex 3Ha'l:e!'!:d SHepru qnTOHOB 

E.y = 0,8; I,O H I,2 raB owm HCllOJlloSOBalil:l Ra.I< ,D;a.HHHe, llOJJY-

'l:eHHHe Ha.ME: pa.Hee ,nJ.UI yrJI.oB ~: = 40~, so0 , 60° :e: 65°, TaR 

H pesyJr&TaTH HCCJie,no:Ba.H:d .I(pyrHX aBTOpoB. IlOJJYtI6HHHe .namme 

llO yrJI.OBOH K 3HepreTH'l80KOI 88BJlCJDl)CTH acKMMeTpKH cetie.HHSi 

opmnnmamrch c npe.ncR8SaHlUDlll cf>eH011euoJI.orlf!!ecI<KX aHaJIKSOB 

MeTRaqa-Bo.11I<epa., ~JIJiepa. :a .np., ASHBYPIDI K .np. PesyJlloTSTH Teo­

peTH'l:eCRRX rrpe;ncRasa.aKI! Ol:lJili! ycpe.naeHH no saepreTHtiecRo:lt oO­

Jia.CTH, COOTBSTCTBYlCllle~ TOqHOCTH onpe,neJielillH SHeprHR rrep.s:ainto­

ro 4>0TOHa :a no yrJI.OBOMJ OXBaTY ,D;JIR: Ra3,IJ;Oro SRcnep.HMeHTaJniHOro 

BSMepeHMR. 

MolKHO CRa3aTh, '!TO yrJIOBB.il. 3aBRCHMOCTh acHMMeTpHH ceqe­

lil!!.fl B par.CM9.Tp1rnaeMO~ OOJJaCTH SHeprmi: cfx:>TOHOB OIIHC!illS.8TC.f[ a.Ha-' 

J!ll80M WeJIJiepa H ;np., B TO BpeMfl RaR 3HepreTK'l8CRaJI Sa:BHC.HMOCT:Q . 
acBMMeTpim cetieHIDI L ( E J' ) ,nJ.UI yr JIB. 

!sHEzypmi H ,n;p. 

... 0 
@,,,0 = 70 - aHaJIHSOM 

:Ii 

Tlp.HBO)LHTCR S.KCITSpl!MSHTSJlloHHe ,D;a.HHHe 00 ::lHepreTH'l:SCKO:lt 

3aBHC:m&:>CTH ~ -COCTBBJIRIJ!te:lt BS.KTOJB llOJIR:pHSauHH rrpoTOHOB 

OT.1.(S'lli B pea.KIUm ~P- p.Jr 0 ;u;m yr JIB. BHJI.eTa !iT "-MeSOHOB 

&;,: ::: 60° B c.u.M. B aHepreT:a11ec.Kol! ~6.nacT.:a Er = 
= O,B+I,5 raB [n]. · 
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Onpe;a;eJieHHe BeJIHllllHH I._;. --COCTB.BJilml!eif BSR'l'opa ll0Jmlll3Q­

I.Ulll !IpoTOHOB IIpOHSBO.I(WIOCh MSTO.ll;OM M!U{Cli!MBJIEd!OI'O .IIJl"UmODO,ll0-

6M, llCilOJJr.Sy.ll: JI.OI'a~ecRyll ~ '!IpB.B,IJ;OIIO)lo6u 

. N' · ~'f"'f' rr> c:J 17 
l = (l[i-r Py·co,S<1pf'1·fl (€Jpp'

1 
°Tpp 1 )1 

•"'' '>'T"'f' 

r;a;e r:. - a@leRTlm.li8.f[ aHaJI.HSllllYDQM CIIOCOOHOC'l'li yrJl8pDJt!IOit 

( JlJJB.CTBHKll 1 JIBJISmllW!CJ:r ®"HIUJ;BeA lJ:BYX BSJIHtmH: 8H8pt'llJI llJll JBO-

( 

OemDUI T,,,.1 JI yrJJB. pa.cce.R:HWI f9pp' • 

ll];ll odlB(loTI<e OT6HpQJmc:& CJJY'l:Bll JBCCEl.lllWI I!poTOHOB Ha 

yrJiepo,IJ;HHX J1JJBO'l'HHRSX B 06.na.CTH IlOJM:pHWC yrJI.OB Bpp' = 50 +15° 

.11 aSJDilYTSJILHm yr JI.OB B o6JracTH t/J , = ( 0, 2 .7'). 
Tpp 

.M8Mepe.HHW1 SHepreTnecRrut Sa:BHCHMOCT:& rIOJIR:PH3~0HHOro 

IlalJW!!STJ8 r; B :UeJI.OM cormcyeTc.11 c npe.I(cRasrumeM pa60T1i1 

MeTRaif!l-BoJIRepa.. Ta.R RaK B ycJIOBHSIX &RcneJ>HMeHTa OXBaT a.Kena-
• ..... ....0 

pHMeHTBJt&HOil: ycTaIIOBRll COC'l'B.BJIX1l ~ ~o = ± o- B c.:u.M. H HS-38 

CHJmHO! Sa:BHCHMOC'l'll !IOJ.DIPR3a.I.Um Py OT yrJia poJmemm '/T"' -

11980HOB 8$1: • oco6eHHO B OOJiaCTR EJ.. > I. 0 rsB, cprume1me 

110Jl;ll;Y peayJI.hTaTSMR 3.KCll0pzMeHTa ll cpeHOMeHOJI.Orlf!!SC.KOro 9Jf.8.J!H3a 

MeTRaif!l-Bo.imepa., npHBe,n;eHHoro R ycJIOBH.f£M .wumoro aRcrrepmreHTa, · 

B8J10Cli .JtJili 06JmcTH yrJIOB ~: > 60° Jil f9Ji: < 600. 

Ilpme,neHH Ta.Klle yrJIOBHe SamlC~CT.l!I IlOJI.HpKSa.I.Um ~ .1J)m. 

Tpex 3Ha~emdt 8Heprd ( E¥ = I,.25; I,I5 H I,05 rsB). BMSC'l'e 

o pesyJJMaT011.1 aHaJIRSOB . .Ue'l'Raif!l-Bo.:iKep:L, ~JIJiepi :e: m:>., AsHS.-
1JlllH J[ Jtl). 

06o6!Qag, ll)JEHO CRaSaT:&, 'ITO BCJI COBO:r<yilHOCT:E. rro.cy-qemm:x 

8.KCJie~TaJll.JJHX ,naHHWC no 8HepreTKli0CKBM ll yrJIOBHM 38.BHCH-

W>C'l'JDI IIO.mpHSruntOHHWC IIapa.MeTpoB L.. J[ Py He ormcimaeT-

08 Bil OJDDD1 a npHBe,nemrux TeopeTR1JecRHX npe,ncaasaHd .ItJm 
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peaiannt qioropol!;l{emm ;ji "~OB Ha BO,Il;Opo)l;e BO II-lY pe30BB.H04 

HHX odJJacTJIX. 

SaKJmqe:ime. B HaC'l'Oml.leil: pa6oTe BimOJIHeHo aRcnepm.reHTam.­

Hoe JlCCJre,ll;OBrume yrJIOBHX H 8HepreTxqecIUIX 38BHCHMOC'l'eil: llOJI.l!J.lll-

88QllOHH!a napa.MeTpoB 2.. H ~ B pe~ qio'l'OpoJl!,ll;eHPI.R: 
0 

5i -Me30HOB Ha BO,n;opop;e BO II-lY peBOHaHCHHx: OOJJBCTJIX. 

PesyJI&TaTH HaCTQmI.le! pa.6oTH, mmocHM!ile Ha sannrry, s~ 

'IalDTC.H B CJie.uy~eM: 0)1 
I. Cos,IJ;aHHe aRcnepm.rema.JI&HO:lycTa.HOBRH mm HCCJie;n;o:sruma: acm.t-

M0Tpmi! cetieHIDI B peaRmlll qJoTOJ>Ollm0HW1 $i 
0 

-MeSOHOB Ha BOJtO-

po.n;e .mm:etmo-rroJJ.HpJilSoBB.HHliMH qJoTOHa.MH c aHepr:Heil: Ed' = 
= 0,7+I,3 rsB no,u; yrJJaMH. poJl!,ll;eHBJI MeSOHOB ~: = 70° H 

ad' :e c .n.14. 
2. Co8,lJ,amle CBeTOCBJIDHoro 11 ymmepcaJI&Horo noJI.fip}!MeT:pa mm on­

!XmeJ.leHH.H :BeJil!tJlllHH llOJIHplll3RTJ;llDiI llpOTOHOB c SHepr:wn.m 

I50+300 MaB H Ha ero OCHOBe COS;itaHH.e 3RCll0PJIM0HTa.JI&HOi yo­

Ta.HOlllUI ,Il'.JIH HCCJle,ll;O:aamm ~ IlpoTOHOB OT.I(a'lll B pe-
o . " ,Q*" am:nm '){p-f»i no,u; yr.1D4 JXJlQl;e!llm ST -MeSOHOB ~o = 

= srP B c.n;.M. ·:e sHepreu.:imcKOJ: 06.BaC'J.'Jrl Ef = D,B+I,5 reB. 

3. Co:wume llporpaMMJ:l :pac1I818 ll!e!l'O~M MoHTe-KapJIO SRcne:pm.reHTa 

lIO KCCJ.Ie,1J;o:eamm aCHMMe'rpllllll ·eermHJl.H B peaRmm \I>OTOJ>Ollt,1l;0.Hl!.fl 

5i
0 

-Me30HOB B SHepr~:I OdJJacTH Ed' = 0,7+I,3J.(>> 

no)); YI'JJBllH poJl!,ll;emm: .w"' -esoBOB ~! = 70° 11 srP :e c~n;.a. 
4. Co8,lJ,aHKe n:porpa.uMH :pac11em ~OM MoHTe-KapJIO .eRcnepaMeHTa 

lIO BCCJle)l;O:Samm no~ .llpat'OHOB O'J.';D;a"C!lt B peaRI.tm 

'lfp-p.Yi" ~ eHepre'l'INecml: 06JJacT1r1 E;r = D,8+I,5 reJ3 wm 
yrJJB. ~-=-=·so" :e o.n.11. 

~ 

5. Bnepime llOJJY'leHH eI{CnepoeHTa.n::&Hriie MHHHe no acBlllBIJM oe­

tiemJ.11 B peaRr(}m "KP-p.71° llO~BO:sa.HHNMa qioromua B ocS-

( 

JIB.C'l'll aHepro E J' = o, ?+I ,3 raB .iiJm yr JIB. pol!;l{emm: . .R' 
0 

-

.;f.. 0 
'MeSOHOB . ~o = 7~ H ad' B c.n.M. Ilpo:sep;eHO CµiBHeHHe lIO-

JJ;Y'lemmx" aRcnepmreHTaJII>HHX ,IJ;aHHblX c pesym.TaTB.MH :pasm'llHHX 

q}eHOMeHOJlOI'K'!0CIUIX a.HaJIRSOB c HCilOJIDSOBaHHeM ,IJ;a.HH1Dt"ll0 

acBMMeTpmiI cetie:mm RaR KSMepeHHHX HB.MH :paHee, Ta.K K HMe»­

llliIXCSI B MllpC>BO~ netia.TK. 

6. Ilo,ny-qeime SRC!Iepl!MeHTaJI&HHX ,n;ammx .IIO llOJJ.H:pRBamm IlpoTOHOB 

OT;D;a'l!H B pearunm !P-f13T"' .IT.Jm yrJJB. po:ir,n:eHRH .:17 "-MeSOHOB 

~:= 60° B c.~.M. B OOJJa.CTK SHeprd E.r = O,B+I,5 raB. 

C:pmmeime !IOJJY'll0HmlX SRCllePJrlMeHTaJIDHHX ,u.a.HHHX c pesym.TaTa­

MI![ p:lSJIHlnmX qieHOMeHOJIOI'H'teCRBX aH.aJIKSOB ll Sl<CIIepRMeHTaJib­

HliMi'. ,D;a.mnoot ,IJ;pyrlDC SBTOpC>B • 

DcHOBHOe co,n;epmmi:e ;iui:ccepTamm ony6JIIIBOBBHO B cJie,uymnrx: 

paCSoTax: 

I • .A:ea.rum P.O., A:BruuIH 9.0., ABeTHC.!IH A.9., ARono:s H.3., ApMB.­

ramm A.A., rap:a6.m! JO.A., rmmomr c.r., ,lla.HaryJIH.H c.c., 

EraHoB B.C., Koca.ROB H.X., Mapyrum r.O., MapsoJIB P.M., Ora.­

HeC.HH A.A., IIeTpoc.f.IH :m:.B., CapRil!C.!!H P.IJ.., CxTopim E.M., Ta-

( 
po.HH C.Il., 9JI6arum r.M. 3RcnepHMeHTa.Jl'bHall YCTB.HOBRa ,Il'.JIH KS-

Mepemtll llOJif!PH3EllUl1K !IpC>TOHOB B peamuurx \I>OTOpol!;l{emm. -

EpeBaH, I98I, IlPenPKHT E®I-506(49)-BI. - 20 c. 

2 .. ABaMH P.O., A:BruuIH 9.0., ABeTKC.f.IH A.9., Ara.CSa.6.m! K.m., 
Abassm P .E., ApecTaRecJIB r .A. , ApyTl!lHfIH M.A., r:mmrum C.r. , 

EraHoB B.C •• Kop.ll;OHCR.d: M.C.' KocrutOB H.X.' Mapyrum r .o., 
MaTe:eoosm 3.M., Merpi6.m! M.A., MKpao.f.IH ~.M., HaHacJm A.C., 

OraHeomr A.A., Om.RP.C.HH M.A., IleTpoCJm K.B., Ilooxopewto H.Ill. - . . -

I3 



Capucsm P .u. , Cyxmcmr AJ.o. , 0XTOpmi E.M., Topocmr C.A. , 

lllilxJmpoB R.K., SJI6arum r.M. YCTaHOBRa ;IT.Jili RSMepemm IIOJI.S:­

p;IISaIUIOHHliX IIapa.Me'l'po:e B pea.IUJ)m qJClTOpolg(eHIDI ::Ji 0 
-MeBOHa. 

- EpeBaH, I983, Ilpenpmrr Eim-623(I3)-83. - I9 c. 

3. A:earum P.O. I A:BeTKCHH A.3 •• Eaxmerum P.A.•. BapTaIIeTSH r.A.' 

~ c.r •• ,IlrumryJIJm c.c., Koes.ROB H.X., MHpeoHH P.M., 
Ol"a&ec.im A.A., IleTpocmi 1.B., CapK.HOJm P.U •• TapoRH C.Il., 

3Jr6arum r .M. HccJie;n;o:erume 8.Ml'L/IHTY,lUIHX K BpeMe.RHHX xapaKTe­

pRC'l'KK CIIeRTIJOMeTpa IIOJm:Oro rrorJIOIItemta: Ha OCHOBe Rp;IICT-;;;r»~ 
Al"' J (Tt ). - EpeBa.H, I97?, Il:penpmrr Em-223(15)-7?. -

I5 c. 

4. A:earum P.O., A:BeTRCmI A.S., BaprraneT.fIH r.A., ,IlaHarymm c.c.I' 
EraHOB B.C •• KocaROB H.X •• Mapyrum r.o •• MilpSO.liH P.M •• 

Orairecmr A.A., Ile'l'poc.RH .JK.B., Taposm C.II., 3JI6arum r.M. 

AIIna.paieypa ;IT.Jili perKCTpaI.Um BJieRTpoHOB :e: ra.MMa-RBaHTOB. 

(APSTaK) Ha OCHOBe RPKCTa.JIJIOB ~ J (Te ) • - Ha:s. AH 

ApM.CCP, ~SH.Ka, 1979, T. 14, c._50-;53. 

5. ARorroB H.3., ,lLa.Ha.ryJIRH C.C., OraHecsm A.A., IleTpoCRH X.B. 
PactieT no MeTo;ny Mo~e-Kap.n:o aaepreTl{llec~ cneaTpoB npo­

TOHOB B npo6e.moM crreRTpoMeTpe-IIO.mqmMeTpe. - Epe:ea.H, 1981, 

IlpeIIpKHT Et»M-507(50)-81. - 20 c. 

6. Oraaec.RH A.A., IleTpocsm l.B. PactieT MeTO,ll;OM MoHTe-Kap.710 . 

axcnepIDl!eHTa no KCCJie;n;o:BaHml acmmeTpRB. ce-qemur ~'to~~" 
HIJI j/~~MeSOHa Ha :so;n;opo;n;e ;IT.Jili yrJIOB ~~ = 65°+80° B 

pesoHaHcHoii o6JiacTH ::iaepntlt. - EpeBB.H, 1983, Ilpenpmrr 

Erm-635(25)-83. - I5 c. 

7. A:saRmI P.O., A:aeTHOJlli A.S., Ear,Jtaeap.HH A.C., Baprrarre­

TRH r.A., ,lla.Hary.rurn c.c., Era.HOB B.c., KaparreTsm A.rr •• 

I4 

KocaROB H.x •• MapyKflH r.o., Ma.TeBOCHH S.M., Oraaec.HH A.A. 

IleT,POCJm l.B., llpo.XOpeHKO H.II., CxTOpmi E.M., Tapo.HH c.n., 
llln:Jm:po:e R.R., 3.llC1aKmr 1'.M. HaMepeHHe acmvJMe'l'pm cetiemm: 

pea.mum "lf P- p:li 0 B peBOHa.HCHOil: o6JiaCTK. - H,n:epira.a: qJHSK­
Ra, 1983, T. 38, BHII. 5(Il), c. 1I96-II98. 

·0. A:BaKflH P.O., Apwirarum A.A., ApyT!OHHH JI.r., Ear.n:aca-

( pa:a A.c., BapTaneT.HH r.A., rap.a6ruI IO.A., .I(a.HaryJI.fIH c.c;, 
Ma.pywm r.o .. MaTeBOCJJH 3.M., Mlipso.HH P.M •• 0ra.HecJm A.A •• 

IIeTpoCJm :m:.B., Capmw.HH P.U., CyIWaCHH IO.s .• , CX'J.'OPflH E.11., 

Tapo.fIH c.rr., 3~6aR.HH r.M. HsMepeHKe acHMMeTpn.a cetieHHR pe­

arunm t p - JO.Ii 0 
;IT.Jili yr;na ~~ = 80° B peSOHa.HCHO:H 06.na.c­

TK SHeprltll:. - "Hs:e. AH ApM.CCP, ~Rs:ima, 1984, T. 19, BHII. nl 
c. I63-I66. 

9. A:earum P.O., Bar;n;acapim A.G., BapraneT.HH r.A., Oraaec.HH 

A.A., IleTpocruI :m:.B. YrJIOBBJI aa:eKCHMOCTI> acRMMeTpMH cetie­

Hltfi pearunm (p-p.7i 0 B 06Jµ!CTH peSOHaHCOB. - H,n:epHa.R: 

@iSHRa, 1984, T. 40, BWI." 4(I0), c. 924-926. 
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