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G ,)!,l1CCepTaUHeit IAOXHO 03H8KOMHTl>CH R 6lll6JJHOTeKe Epe­

l!aliCKOro ~SH'l:eCKOro HHCTHTyTa. 

AB·ropeq;epaT paaocnatt "---" 1985 r . 

:fqeHb!~ ceKpe:rapl> CneU1<1BJUl3HpOBBHHOrO COB eTa 

~ B.A.Waxoa'"H 

AKT Y8JLbHOCTl> paOOTll. 3KcnepmrnHT8Jll>Hb18 lt!CC1I8,llOB8HH11: peal\· 

UMM, Bbl3!1BaeMblX Y!OTOHaMH B!lCOKIDC 3HeprHL1 Ha HYKJIOHax H ~.J(pax, 

A810T OOJil>lllY!O l1HIJ!OpMaUHJ0 ,ll1IH H3Yll6Hll!R BHyTpeHHe.tl CTp~·KTYPl:l 11 

CBOHCTB B38HMO,lle.MCTBHR 3Jl8M 8HTapHblX llaCTllL\. B '!aCTHOGT!i H3ytrn­

HMe npoueccoB tlJOTOpOJK,llemrn 11C6B,llOCKaJiapHblX Me30HOl! B peaoHaH­

CHOL1 o6JiaCTH 3HeprH.tl ffBJIRe TCR BaJKHblM HCTO'lHHKOM Cl!6,lldHHM 06 

3;/.leKTpOrAarHHTHblX CBOtiCTBaX a;itpOHOl! . 

,ilJIH noJiy'!eHHR 0.llH0 3H3'1HblX BblBO,UOB 0 COOTBBTCTBUH TeopeTH-
1'· 

lf6CKHX npe,ucKa3aHHl1 c 3KCnepHMBHTOl.I B pe30H3l!CHOL1 o6;iac1'i{ 3Hep-

rMi1, tteo6xo,um.rn BblllOJIHHTl> cpaBl!ettne Ha ypOBHa aMITJ!l1TY.zl 71 .. 1 

npouecCOB , l13BJl6K3CMblX !13 aKcnepHMSHTUJll>Hb!X ,1\aHHblX B paMKax 

rroJIHoro on11:ra no woTopoJK,ueHl1lO nHOHOB. B aKcnepHMeHTax no non­

HOMY OilllTY B rlJQTOpOli!,UBHHll. 'ft 0 
·- Me30HOB' He06X0,1\rulbl JJ(()riepm.rnrr­

TaJil>Hble J,\aHHble B w11.po.1<ou ,l\illanaao.He y!'JIOB :11wrnTa 7r 0 -MeaoH::i E 

C.l.\.H. H OOJJaCTH 3HeprHL1 H8l!8Jll>HblX '( -K38HTOB OXB8TblBaJOll!He 

1-lY pe30HaHCll c B03MO/.\HO JiY'lWHM TeopeTH'HiCK.11 ,llOCTlllKID.4WI 3Hepre­

TM'l6CKHM~paapeill6HHBM . 

B 3TOL1 CBR3H B Ep~M B03HHKJia H600XO,llHMOCTl> C03,UaHHH ue­

T0,!1,UKH 14CCjJe,1\0BaHHH peaKUHl<I clJO TOp01.(;z\6HHH IlliOHOB Ha BO,llOp0,1\6. B 

'l3CTHOCTH C03J,\8HHH 3KCnepH~eHTaJll>HbiX ycTaHOBOK no ll!CCJle;l\OBa HH~ 

aCHMMeTpHH C6ll6HHR H H3MepeHHJO ITOJJffpH3aUl<IH npOTOHOB OT,uaqJi! B 

lKUl<IH ~P--1i"p !JOJJHpH30BaHHbil.IH c.lJOTOH81.1H. 

Heo6x0,1\HMOCTl> nony'l:ett:IHI 60JJI>111oro Ha6opa ,1\attublX B nrnpoKO.M 

;l\iial1830He yr1IOB BblJJ eTa 71° - IJ630HOB l! c.1\.H. H Hatia1Il>HWC 3llep­

rHL1 ~ -KB8HTOB H8CTOHT6Jll>HO Tpe6oBana 003,llaHHH 8FTOMaTH8HpOB8H­

HblX CHCT6M c~eMa l1 o6pa60TKH 3KCIT6pH.M6HTa1Il>HUX ;l\8hHblX, pa6o­

T8!011!11.X 1l J!ll!HH~ c 8BM v. y,D;OBJJeTBOPHlOll\14X CIJ61.\Hcpl1Ke pa60T!i 3JJeK­

TpOHHOro CHHXpOTpotta. 
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CocTOflHHe l1CCJieAye1.10ro BOIIpoca 11 4eJ111 pa60Tbl. J.J,Jlfl Jl bl!IOJJ-

Hemrn 3KCIIept1 MeHTC!JlbHb!X l1CCJl6,IIOB8Hl1LI no nporpaMMe nom1oro O!Ibl­

Ta B C~OTOp0lK,l\tHl1l1 'JT 0 
-Me30HOB Ha JJO,l\OpO,l\e nOJIHpl130B8HHb!Ml1 <l;O­

TOHaMl1, B 4aCTHOCTlll, ,l\Jlfl l1CCJie,l\OBaHl1fl ac11MMeTp1111 C04eHl1fl v. 

'1JMepeHl1fl IIOJIRpit138IJ,l1l1 !IpOTOHOB OT.ll8t!l1 B peaKIJ,l111 {P-Ji 0 P 

B lltlllCCJie,l\OBaHHOiil Kl1HeMaTl1t1ec1miil 06JiaCTl1 e;;,.= 30°+ 60° v. Er= 

0, 7+1, 6 I'aB H8Ml1 OblJI C03,l\8H npodelKHbli1 cneKTpOMeTp-I1 0Jlflpl1r "'P 

Ha npOBOJIOt!HblX l1CKp0BblX KaMepax l1 Cl..ll'IHTl'IJIJlfl!J,l10HHWC Ct!eTt!l1r. •• X B 

COt!eT8Hl111 co cneKTpOMeTpOM ~ -KBaHTOB !IOJIHOro nornomettl1fl Ha 

60Jibllll1X Kpl1CTaJIJiax It/a.. :t (Tf) BKJllO'leHHb!X B aBTOMaT'1311pOD8HHYJO 

CHCTeMy c~eMa, npe.ztnap11TeJibHOiil oc5pa6oTKl1 11 H8l(OnJieH>lfl 11H~OpMa­

l.ll10HHblX ,ll<lHHhlX, paCioTaIOlllYIO c Cl'ICTeMoiil JBM. 

0CHOBH8fl l..leJib HaCTOfllJleiil pac50Tbl aaKJII048eTCfl B CJie,llyJO~eM: 

I/ Co3.AaH11e 3Kcnep11MeHTaJibHblX ycTaHOBOK AJifl 11cc;1eAOBaH VJfl 

1Cl1MMeTp1111 Ce4eHl1fl 11 oc5JiaCTH 3Hepr11LI I!: ¥ = Ll, 7-tI,3 l'3B VJ j "i'JIOB 

BblJieTa .1r 0
-Me30HOB e;'llo = &0-t65 C.l..l.M. 11 113MepeHl1H IIOJiflpl138-

l..ll111 npoTOHOB 0T.u.aq11 .IIJIH aHeprHiil Er= O,S+I,5 f3B 11 yrJia il l.mt.-

Ta B C. l..l.M • e;:Tio =600 B peaKI.U1H '( p -1T"P nOJJRp11 30BaH HbiJJ l'1 ,;,o· 

TOHaM11, BKJlJOt!a!Oil\l1X B ce6l'! cneKTpOMcTp IIOJIHOro IIOI'JIOIJleHl1fl Ha 

octtoBe ;Jo,ny;ieLI Kpl1cTanna Na.. :1 (re), pu60Ta10il\HX B n11 nl110 c 

ClilC'l'BMO* :JBM PJ4P-8/E - P.ilP-9 - M 222. 

2/ Pa3pi:iCiOTKa· l1 IIOCTpOeH11e c11 c·reMbl , AJ!fl C'bel.la >lH!j;OpMt. .•• >! 

c .3i\Cllt..:p1111JeHTUJl.blib!X ycTaHOBOK , paCioTalOlile* B Jll1HlUO c 3.llM 11 ocy­

u;eC'l'BJlfliO!:!e .:l CMM. 48CTir14Hbliil OTCiop 11 npe,11Bapl1Tl:Jll>HYKl o6pa6oTKy 

Ir1H~OpMQIJ,l1l1, c uen:i,10 KOppeKT11pOBKH ycTal:I OBKH B l..leJIOM. 

3 I i icxO.lifl 113 cneump11K1r1 pa6or1i1 mrnxpoTpoHa , a HMeHHO HaJJH­

q11e ny'lKa ~orottoB c qacroro~ 50 ru B Te'leHHe I+3 uceK H 3aT oM 

11ay3a B Te'lett11e I8-t20 uceK, pa3pa6oTaHl:laH c11cTei.rn AOJil!CHa , 3a 

BpeMfl Me•iy 11MIIYJI.bCaMH YCKOpHTeJia ,ycneTl> Bb!BeCTl1 l1H~OpM8L\l1Kl c 
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J C Hiri 0 Bl\1,1 loi JiJ!illOUTb B l!Ui\Olll1Tellb J .tl;.i, T.8. paCiOTa'rh c :" <>r:t::: -

;.; :;.;bEO~\ 48CTOTO lti ;,;acTepliOI'O lilMDYJlbCa , p8lJHOi1 O,i;HOhiy V. .• ::;~· .,:i,cy 

ilj1 ;1 O)l,HOM eCipoc.;e ycKO jJH'£eJif!. 

·• I vCJ '-1" i.:•nJ,J;.;H11e padO Tbl c1r1c ·.rerrn c:ne;.;a ll pe;;;we npru.:oro 

,.;o,J.;; iJOB8HlllR c l.\llllb!O CO i\jJUtl(eHl1R OO'bC:.rn CJIO B, nocwia e!.lblX Ha 1.rn-

:.:iifly . 

S/ ;:. i,;n o,rnuH11 e one;.iGl.\'111 KO;lll!ponumrn c r:o,n,OBh!M KOHTponeM, 

liO ;,.;;U:JiKUHl'lt l i0JlfY:eHi1H J!Oiii: l!OI'O i\OtJ,a OT HoJIO;;c.;miH .IIBYX l1Cl\P c 

:.J . ·:ObLl:~ ta; c ;10:.; O,L.\iiO lJ jJeMeHHO neptHJ8I'Hll 'l i.:ll1Hb!X KO J!el..l B 1·yynn e. 

of JJU IIJ'Y: ~ Hl10 J,\Cll Opi1:.:eHTC!JlhH11JC ,_; <;JJ!lbTa1'0B no ac111;.1MeTp1m 

(;c;lj;:; iHHl i(\ Jl0j!RlJi138l.\ml i i !JO!OHOB OT,Z:.84111 1l pcaiil.\J.111 Qp ... r, 0 P 

ri OJi Hpli::lOHcHHL;iviJ,! .-OTOHQ:.rn. Cpa HHeHliltJ 3KCnepmAeHTaJibHblX ,Z(8tiHh!X c 

,..i.UH Hbll.:11 ;:1,pyrnx 3 i( CJ1ep11;1.eHTOB 11 p::.w;u'!lll! biMlil Teop eTl1 'leCKl1Ml1 aHa-

Jl1:0~gn1. 

11QY'lHBH HOjl'i3HU µa0oT~. C03ADH dOJ!billOH rrpoCie•HhlA CDOKTp0-

:.:1.; i: !J-i lO,i i i]!>::.i ;:;'i.'P i!Q lly0.d0J10i.iHblX l'ICKpOBbiX Ka:.1 epax 11 Cl..\l1 HTl1J!JH!I.;:·:-

Oiilii;;,'( C'it; T 'ii: i'1)X b C04eTClHl111 co c11eKTP0 '1i eTpOM K' - KJJ8HTOB nOJ! liO­

ro :;orilO:;:c;niifl !1 8 !\pHCT[JJ!jJaX Illa. :J (rt) c Cl1CTeMOtt C'.beMa, 

'!BCTl'i4HOro OT6opa ll ilpt~hap11Te:J:OHOil o6pu60TKl1 3KCnep11MeHTOJlbHO tl. 

Hli.;.OpiJB;J,l'il1 " ·1C:ipa 11
' +WTOpaR 11 !.18 e T B03i.!Ol!(HOCT:O orrpOCl1Tb 64000 

i~CppH TO JJblX c:ep,ll.toY:Hlil!(a ltiCK;; oBh!X KaMep, a T8Kli(e per>1 c Tpl1pOB8Tl> 

11 nepe;,L\a:sa·n Ha Ji31!i c·1·po6ocKon114ecKy10 11Hrj_JopMau,11ro OT Cl..\11HTl1JIJIR-

·-iHbiX Ct<eT'llii\OB 11 c ner-:'.rpo:vleTp OB DOJIHOI'O norno111eHl1fl Ha Kp11CTaJI ­

,JaX Ill a. :; (Tt) . Ocy!J\e CTBJieirn pa6oTa Cl1CTeMbl c~eMa 11H1.0p Ma­

L,l'i'1 B pc;l:(l\i.;e !i pHMor o ~;oµ,11poHaHl'i.fl c KO,IIO!Jb!M KOHTpoJieM c u.eJil>IO 

c~·r;;, '-' .,cH•lfl 0 6 ;,e;:la c.10B nocwiaeMblX Ha S.Bt1i. J3nepBble nonyt1eHbl 

;;::cnep11LH;HTUJibHUe p,aHH01e 11 0 a c11r;MeTp1111 cet1eHli!fl peaKu.1111 

'( p-> 77 ° p 14 .w,; nj.Jl\::l&L,1111 11 p o TO HOD OT,Z\8 411 ,iJ.Jlfl yrJIOB BblJieTa '71° -

.. :c~Oiiui:i i3 c: . ~.:. : . 40°, su 0 , 6u 0 ,, 65°. 
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riayqHaR M npaKTHqecKaH 3HaqHMOCTb padOTbl. tlpaKTHqecKaH 

3H.'l'U1MOCTb C03,148HHOJ.1 ::JKCn<:lpHMeHTaJibHOil annapaTypbl COCTOHT B yc­

nemHOU ee HCnOJih30B8RHH ,l4Jlff npoBe.14eHHR SKCrrepHMeHTOB no H3Mepe­

mrn IJQjlRpH<lal.(HOHHblX Ha6mo.14aeuwc B6Jl>ltI11H B puaK!.U'IRX ~OTOpOJK,14e­

iH1!l. CileifTPOMeTp-nOJIRpV.MeTp Ha npOBOJIO'tJHIDC HCKpOBblX KaMepax 11 

CJ.¥1HTl1JlJ!RlU'IOHHblX cqeTq11Kax B coqeTaHHH co cneKTpOMeTpOM y -

KB8HTOB !lOJIHoro !lOl'J!Ol!leHHH Ha KPHCTaJIJiax: Na. 7 c CHCTeMO!t 

C:Oe!.48 H 11pe.14BapHTeJI:CHOJ.1 o6pae5oTKH aKcnepHMeHTaJI:CHOJ.1 HHitiopMal.(HH 

6bUl ;,icnoir:ti30Bali 4Jln 11ccJ1e.140JJaHHH ac1,u1MeTp1ui ctJqeHHH ;,i noJIH 

3al.(l1H Il]JOTOHOB OT,l\atrn B ptlaln.urn r P-71°P ,14JIR Yl'JIOB BblJle:..a 

.7T .. -)J8<JOHOB 40°' 50°' 60° H 65° B OC5JiaCTH aliepr11n Ea-- =O, 7+I,5 

I'aB. 

IlonytleHHble ,l\aHHble oa acHMMeTpHH ce:rnmrn rpoTopoJK.14eHHH 77 ° -

-MeaottoB noJIHpHaOBaHHb!MH woToHaMH B HacToRmee BpeMn cocTaBJIR~T 

OCHOBHOH OO:OeM aKcnep~MeHTaJI:CHO!t HHrpopMal.(HH B OOJiaCTH lli-IY pe-

30HBHCOB. 

Paapa6oTaHHaH &KcnepHMeHTaJI:cHaR MeTOAHKa onpeAeJieHHH Be­

JIH'llHH acHY.MeTpHK ceqeHHR H Il0JIHPH381.(HH npoTOHOB OT,14a'UI B peaK-

1.(HfIX ~OTOp0%,14eHHH MOlKeT C5blT:C npHMeHeHa H B .14pyrruc aKcnepHMeH-

Tax. 

Anoooa..µrn pae50T1i1 H nye5mmaiunf. )Io MaTepHaJiaM .1411ccepTau11H 

onyOJIHKoaaiw IO HEtJ'H!blX paao:r. 

0CHOBllb16 peaynTaTbl .1411ccepTal.UfOHHOl:i pa60T!i ,140KJia,14liBaJIMCb 

i Ha: 

I/ CoBell(aiurn rrc 6ec\1JHJI:CMOBl>IM .ffCKpOBhUi M cTpmrnpH1a1 

11.aMepa.11 /jj,ye5Ea, !970 r./. 

2/ ;,ieit,ZiyHapo,Z!HO!ii .KOH\!}epeHl.UfH no amrapaTyp e B \f}H3HKe 

BblCOltHX 31rnpr11.£1 /JJ.ye5.Ha, 1970/. 
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5/ ~cecoroaHOM Cl1Mnoa11yMe no oOpa6oTKe ~l1aHqecKOI HH\1JOp­

M8I.(HH /ArBepaH,1975/. 

4/ MeJK,14yHapo.n;HOM KOH'1)epeHI.(HH no annapaType B rpH3HKe Bbl­

COKHX 3HeprHlt /T6111rnc11, 1976/. 

5/ MelK.liYHapo.n;HOM .EanaTOHCKOM c11MrroaHyMe no nocne.14HHM 

,ll;OCTHllteHHR.M B qM3l1Ke BblCOKl1X 3Hepr111, a Ta!Oite Ha ellte­

l'0,14Hb1X CeccHHX oT.n;eJieHHH R,l\epHol WH3l1KH AH CCCP . 

CTpyKTypa 11 oe5:oeM pae50Tbl. ,lJ,;iccepTaUHH co.cTOHT 1t1a BBe.n;ettlt!H 

'. ;iex rJiaB 11 3aKJIID'l!6HHR • 

Pae5oTa CO,IiepJKl1T CilHCOK l.(l'lTHpyeMol JIHTepaTypbl 113 93 H83Ba­

Hl11, IOB cTpaHHl.l Mam11tton11cHoro TeKcTa, HJIJIIDCTpttpyeTcH 3I p11-

cytt.1:WM H 5 Ta6Jil11.(aMn. 

jJHqHJ>iti BKJI8,ll. ABTOp yqaCTBOBaJI B pa3pae50TKe H C03A8Hl1J(! 

i:lBTOM8Tl13llpOBaHHOli 3KCnep.l1M6HT8Jl:CHOH yc·.raHOBKl1 no HCCJie,ZiOBa­

Hl1ID WOTO.[JOJEAC:HHH 7! 0 
-Me30Ha Ha BO,Z!Opo.14e JIOJIHpl130B8HHb!Ml1 ~o­

TOH8MH . 

l1pl1Hl1M8JI CaMOCTORTeJI:cttble pemeHJ(!il npH pa3pa60TI\e H npaKT;; 

'l!6CKOM ocy~eCTBJIBHJ(!H TeXHH'l!6CKl1X aa;naq no C03,Zi8HliID CWCTeMbl 

c'.beMa "lilc:icpa". 

CoAeplKaHHe pa60T1i1. B BBe.n;eH1111 H3JIOllteHa aKTyan:cHocT:c 

pa60Tbl, B8lKHOCTb J(!CCJie,Z!OBaHY!lt no ·:jJOTOpOlK,ll;6HHIO B pe30HaHCHOJ.1 

o6JiaCTl1 aHeprHl,HeOOXOAHMOCT:C C03,Zi8HHH aBTOM8Tl13HpOB8HHblX 

JTeM C'.b8M8 11 OOpae50TKH SKCnepl1MSHT8J!:CHblX ,ll;8HHb!X, paOOT8ID!llL!X 

B JIHHHID c 8BM. lil3JIOllteHa OCHOBHaH I.(eJib pae50Tbl. 

B nepBol rnaBe npHBO,ZiUTCR OITHCi:lHlie KOMrtJieKca aKcnepH-

' 
MBHTaJI:CHblX ycT~HOBOK C03,ll;i:lHHblX ,D;JIH H3MepeHHR ceqeHHH peaKlU'll1 

lj)OTOpOllt,ZieHHH H l!OJIHPl-13al\HH npOTOHOB OT,ZJ;a'llH B peaKI.(1111 ?( P-7i 0 P 

Pa3pa6oTaHH8H MeT0,14HKa l1,ZidllTHWHK8I!Hl1 AByxqacTH'llHOH pe-

8Kl\HH { p -r, 0 p ' OCHOBi:lHHaH Ha perHCTpal.(Hl1 npOTOHOB OT,D;i:l'l!l1 
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B coBnaJJ.emm c pacna;11HblM K -KBaHTOM OT 7T0 -Me3oHa, npe;nonpe­

;neirvrna C03;113Hl1e ycTaHOBOK COCT0Hll(l1X 113 :zlBYX nneq - npoTOHHOrO 

11 ITl10HHOro. 

B ycTaHOBKe ITO 11ccJ!e;noBaH1110 ac11MMeTp1111 cetieHHH peaKJ.U111 

tp ...... r, 0p ITOJ!Hpl130B8HHblMl1 iliOTOH8Ml1 c Ea-= 0,7+1,4 raB 11 

e
6
;_ 0 = 6QO B c.u.M. ITpOTOHHOe ITJ!e'IO COCTOHJ!O 113 6JIOK8 ]J.eCHTl1 

y3KOJa3opHblX 11cKpOBblX KaMep JJ.J!H Bbl]J.eJ!eHHH yrna Bb!JleTa ITpOTOHa. 

dE 
JJ.BYX CtieT'!l1KOB ~ ,l'J.J!H OT,l'J.eJ!eHHH npOTOHOB OT conyTCTBy('"' 'JC 

tr-:!: -Me30HOB, ue.nHoro ITOrJ!OTHTeJrn , CHCTeMbl npo6eJKHb!X CtieTtIH­

KOB H aHTl1CtreTtmKB• 

llHOHHOe ITJ!eqo - aTO CIT eKTpOMeTp TIOJ!Horo norJ!Oil( eHHH AJIH 

per11cTpal.(l1H 0 -KBaHTOB. C03,llaHHbln Ha OCHOBe Kp11cTaJIJ18 Illa. J 

JKcrrep11MeHT8J!bHaH ycTaHOBKa ITO HCCJ!e,l'J.OB aHH!O acHMMe Tpl111 

ceqeHl1H peaKl.(HH K'P-7i 0P ITOJ!llPH30BaHHblMl1 il_JOTOHaM!4 c E ~ = ... . . 

= 0, 7+1 ,3 I'aB C 8~!11" = 400 H 500 Cib!J!a ycJIOlitHeHa 143-3a Manon 

3Heprl1H rrpOTOHOB OT]J.8trH H yBeJ114treHHH ee CBeTOCl1J!bl. Otta TaKJite 

CO.CTOHJ18 "13 :zlBYX ITJiell. IlpOTOHHOe ITJietro ITpe;11cTamIHJ!O "13 ce6H 

ITpo6eJKHbl~ CITeKTpOMeTp, COCT0Hll(l1tt "13 30 11CKpOBblX KaMep c i:f.Jep­

pHTOBWI C'.b8MOM k1Hi:f.JOpM8~li~_Ha6opa ITOrJIOTHTeJiett H Cl.(HHTldJ1J!HJ.U1-

0HHblX ct1eTtrl1KOB . CITeKTpo~~Tp noaBOJIHJI onpeJJ.eJIHTb aHeprlrU) npo­

TOHOB B l1HTepBane .. (60-300) MaB H.11MeJI Tenecttbln yron per11cTpa ­

u1111 10-
2 

Cp. HCKpOBble K8Mepu 6UJil1 ~rpynn11pOB8HU B IlH'I'b rpr-, 

MeJK,lly KOT0pb1M11 Cib!Jll1 ycTaHO~JleHu Cll8T 'il1Kl1 11 norJIOTl1TeJll1. 

ITepByro rpynny Bxo;1111110 IO Kauep c pa3Mepa .. rn (200x250x40) M!.1
3

• 

0Ha CJ!Yl!Cl11la ,ZJ;JIH onpe,l'J.eJieHHH yrna pOJK;ll.eHHH llpOTOHOB. 0CT8J!bHble 

rpynm.1, co;n.epJKaru11e 12 11citp0Bhlx Kawep c pa3Mcpai.m (250x400x40) 

1.11.1
3 11 8 KaMep c pa31.1epa1111 (500x800x40) cotrn e tteHu c nornoTHTe­

JIHMit. ,llJIH onpe]J.eJJeHHH aHepr1111 npoTOHOB. BTopoe nJietro ycTaHOBKH 

8 

,,. 

11 I 
f 

[I µe).l.llll3H8treHO ]J.JIH pe r 111cTp8Ul1H t - KB8HTOB OT pacna;na :ri""~Mt:JdOHa 

11 npt.:,l\CTCIBJ!Re'I' 1113 ce6f!, ycT8HOBi181!Hblii Ha !lOBOpOTHOiil IlJ18Ttl;opMe' 

cnuapOMeTp DO;JHOI'O norJ!O!ii8Hll1f! Ha OCHOBe l<plllCT8JIJ!OB Na.. 7(re), 

t..:OCTOf!li\l1li 113 I6 MO,Z\yJJeiil npf!Moyroii:r:.ttoiil ~opMb! c Oc.illleiil pa6oqet1 

nonepxttocn10 (520x520)MM
2

• 

B a11:cnep111.1eHTe no Ii3MepeHll1IO noJJRpH38i.i,l1ll1 npo·roHa OT,J,8'<11 

:.:r:M .. »,y il<CKp0BblMl1 naMepaMlll pacnojiaraJ!l·iCb J i'JiepO;llHble IlJ!8CTl1!ii\l1, 
... 
.( - ..1CCt.:f!Hl1e HU 1w·ropb!X i103B01JiiJIO l13MeplllT1> HBJl11!.il1HY 110J!Rplll38UHll1 

;!pOTOHOll OTP,8'111!. 

;.1,JiH C'beMa ll1 npe;z\Bapwre111>HOl1 o6pa60TKl1 l1Hlj}Op!A8Ul111 l!OCTyna­

iOil(C:lW c JKCnep11MeHT8 Jll>Hb!X ycTUHOllOl\ CJ1YKl1Jla cneul'.!aJ!bHO pa3pac5o­

T6HH8R cnc·reMa 11 MiCKpa", pa60T810li\afi B Jl/JHl1l0 Ha CHCTeMy .Ji:!fvl 

?,J,P-8/E-l';.1..P-9 - r~-2.22 . UO!iiV>iil od:oeM HHliiOpMaLl,1111, COOT.BeTCT:ay10-

il\W O;:.\HOit.Y COOb!TllllO B yc•raHOBKe. cocTaBJIHJI 1007200 18-Tlll p33-

t)R;ll.Hb!X CJJO.ll o 

B nepBoiil rJiaBe on11Icb!Ba10TcH TaKze cne~TpoMeTpbl nonaoro 

;10I';JOll(eH!llH Ha OCHOBe 601Jblllv!X ;\pVi GTUJIJI OB /1/a. ':f (re) ;ll.Jlfl per11cTpU· 

~lllH ll1 ll13MepeHHH atteprll1ll1 l -KBaHTOB ll1 3JIBKTpOHOB BblCOKl/lX auep­

I'llliil . i1p!-Il30;llfiTCH peay11:0TaTbl ll1CCJ!e,LJ,OBaHll1i1 aMDJ!llTYAHb!X Ill BpeMeH­

HblX xapaKT8plllCTl1K cneKTpOMeTpOB Ha OCHOBe p83Jll1'1Hb!X Kpl1CT8JIJ!OB 

NCI- J(re) Ha 11:anaopoIJ0'1Hb!X nytrr\ax aJreKTpoHoB. 

.l:'accMaTp11Ba!OTCH npoc5JieMbl l/lCTIOJlb30BaHlrn 8BM B ynpaBJl8Hlillll 

31\Cnep111MeHTOM H HaKOil1JBHllllil pl\Cnep11MeHT8JlhHb!X ;n.aHHb!X, 1!TO 

Il03BOJIH8T aBTOM8Tl13ll1pOB8Tb llpOBB;l(eHl1e 3KCnep11M8HTa 14 aHaJI11aa 

l/lCXO;ll.HOW l1HqJOpMaIJ,!illl1. 

PaccMaTp14B8IOTCH npo6neMbl o6pa6oTK!il aKcnep11MeHTan:r:.Hb!X 

;n,aHHb!X B xo.ne aKcnepll1MBHTa, T.e. ocyll(CCTBJlBHHe pa60Tbl CHCTB-

Mbl C'.bC:lM8 B pell!lll~!e on.- tt·ne. 
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PaccMaTpHBBBTCH KOMnneKC nporpaMM o6pa60TKl1 3KCTIBp11M6H­

Ta;LbHblX ;n,aHHb!X B pean:bHOM MBCll!Ta6e BpBMBHH. 

rio llTOPO:.-i rnaBe ;n,11ccepTBlJ,l1l1 0Ill1Cb!BB6TCH CHCTBMB C'.beMa 

11!!.,.0pMBL\1111 "JiJCKpa", KOTOpaH 06ecne 1:rnBaeT C'.bBM H nepB11'1HYIO 

06jJa60TKY 11Hl_i)OpMBJ.J.Hl1, f!OCTyna10I11el1 c 3KCITepl1MBHTBn:bHb!X ycTaHo­

BOK, a TBIOKB llOCJIB;D,0BBTB1l:bHYIO nepe;n;aqy BTOU HH~OpMBI.\HH Ha 

c v, C'l'Bl.!Y i:JBiVI .P,t;.P-8/~. l'AP-9 c Bb!XO;D,OM HB iil-222. Onpe,L\BJIBHbl oc­

HO:ilHb!B Tpe60BBHHH, npB,il,'bHBJIRBMblB K Cli!CTBMBM ll0,!\06HOro po;n,a B 

TOM q11cne 11 no CKOpOCTl1 nepB11qttoA o6pa60TKl1 H nepe;n,aq11 ,!\BK 

,, 
B ~BM. 060CHOBBHB uenecoo6paauocT:b 11Cf10Jl:b30BBHHR, np11 npoeKTM-

pOBBiil111 "illcr;pa", 3Jle!A8HTOB Cl1CTBMbl " MarHHi1", 6b!CTpo;n,ei1c'rBMB 

:.:O 'l 'OpblX fl03BOJJRBT 06ecneq11T:b C'b8M' npe;n;napHTBJl:&HyIO o6pa60TKy 

11 3C:illOMMHBHl1B li!HQOPMB!J,1111 c MBKC11MBJl:bHOi1 qacTOTOti paBHOl1 o;n:HO­

MY mrny11:i,cy np11 o;n,ttoM c6poce ycKop11Te1lH. Pa6oTa axcnepuM eHTan:i,­

Ho1i ycTaHOBKH Ha JlJilHl111 c riJ BJIOi1 3Biv! PJlP-9 npe;n,onpe;n,en11na paape­

;Jt;l!HB npo6JJeMbi rrpe;n,BapMTeJI:&Horo oT6opa 11 npeo6paaoBaH11H Bb!BO­

JJ.v;:: o~i l1HWOPMBlJ,11H. 

C aToii uen:i,10 B "liicxpe" ocymecTBJJMCH: 

I/ I1p11eM co;n,ep1rnMoro onpaill11BaeMoro a;n,peca 

2/ AHBJ1113 rrpHHH'roi1 11Hcj;:OpMBL\l111: 

a) BCJll1 B perHcTpe q11cna l'1HWOPMBJJ,HR HYJJBBBH, TO onpa­

llll1BBBTCH cne;n,yIO!l(BfI rpynna; 

6) BCJ111 B per11cTpe q;icna MMBBTCH o;n,Ha,11 6onee "I",T 

BblqJ1CJlHBTCR KOOp;l(l1HaTa l.\BHTpa THJi(BCTl1 MCKpbl 11 r\O,!\H­

pyeTCH B ;D,B01il4HOM KO;n,e; 

B) II-pi.i3pH,D,Hblli a;n,pec onpOllitJHI!OH rpynnbl 11 6-pu3pfig!laR 

KOOp,!.l)iH3 'f3 V:Ci(pb! JJHy·rpH rpynnbl \,.•O]J.'.iHpj:·JTCH I3 O~HO 

CiJOBO l'l Jit:i}le,LJ,i:lhJTCfi B JBu. 

IO 

MeTO,ZJ. l(Q;D,J!lpOBaH11H,HCilOJI:b3YBMblil HBMI1,l103BOJ1HBT ocyll(BCTBHT:b 

CXBMHOe KO;llL1pOBBHl1B c ITOMOll(:blO ;n.Byx l1HTl1paapH;n,HblX: illH~PB1'.0POB, 

CXBMHOe perueH11e IWTOpb!X,rrpH Bb!6paHHOM KOMJ11JBKCB BJlBMBHTOB,.He 

Bbl3b!BBBT TBXHl148CK11X Tpy,ZJ.HOCTen. 

,LlaHO KpaTIWe on11catt:11e qiyHKl.\l10HBJI:bHblX cxeM 11 IDC TBXH114BC­

Kl1B xapaKTBpl1CTl1KH. L1aJIOlK8Hhl B03MOJKHOCTH C'.beMa 11HcpOpMBI\11H c 

Al.UI H CTp06COBna;n.eHHn c l1CilOJll>30BBHl1eM Cl1CT8Mbl - "1<1CKpa". 

B TpeTiieil rnaBe on11ch!BaeTCH rrpoue,11ypa lt1BMepett111-t H peayn:i,-

TBTb! o6pa60TKH 3HCrrep!4MBHTaJJ:bHblX ,Zl.aHHb!X. 

i1poue;11ypa aKcnepHMeHTa cocToHJia Ha HacTponKH aKcnep11MeH­

TBJI:bHoro o6opy,Zl.OBBHHH L1 Ha6opa CT8Tl1CTHKH. 

B ancnepl'!MettTe no 11aMepeHli10 ac11MMBTp1111 ceqeHl1H woTopoJK;11e-

HHH 1T 0 -MB30HOB orrpe;11eJJHJil4C:b BWCO;llbl C1. 11 Cu p0lK;!\BHl1H 'Jr 0 -

-MB30Ha ~OTOHBMl1 c BeKTOpOM UOJIHp113Bll.1114 rreprreH;n,MKYJJRPHI& H 

napaJJJIBJl:bHbiM 11JIOCKOCTl1 peaKL\l1H. 

iloJiy~eHa 3HBpI'BTH48CKBH 11 yrJIOBBH 38Bl1Cl1MOCT:b BCl1MMBTpl1H . 
ceqeHl1H peaKi.(11l'l fJ!OTOpOlK,ZJ. BHHH .1i 0 -Mea oHOB ;1\JIH yrJJOB Bb!JieTa 7! 0 -

-MeaoHa 40°, 50°, 60° H 65° B c.u.M. li Et =0,8+1,5 raB /2 ,I,8/. 

B BKCITBpHMBHTe no 113MepeHHIO ITOJIHpl13Bl.\l111 npoTOHOE OT,Zl.atrn 

B peBKW!H (P ... Ji0pnp11 yrne Bb!JieTa .71°-MeSOHa B c.u.M. paBHOro 

60° 0T6upa1rnc:i, cnyqa11 pacceHHliH ·npoTOHOB Ha yrnepo;n,HblX nnac­

Tl1HKax (I,4% OT IlOJIHOI'O qMcJia perHCTp11pyeMblX C06h!Tl1n) ITO,ZI. 

yrnaMH perncTpBI.\1111 8pp' = s0+ rs0
, Jli06b!M aal'!MYTBJl:bHbl.M yrJIOM 

paCCBHHHfi f.{J pp' ' B o6naCTH 0+2 1T 14 c Kl1HBT11qecKon aHeprHeil 

npoToHa 0T;11atn1 Tp. 

no 3Tli1M OT06paHHb!M C06b!THHM orrpe;n,eJIHJJBCl> 110JJHPl138J.J.11H 

rrpoTOHB OT,11aq11 no MeTo;n,y lI8KCl1MBJI:bHOI'O rrpaB;n,060;1106HH. 

Eb!Jla nonyqeHa aHepreT11qecKaH saBHCMMOCT:b nonHp11aal\l1H 
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npoToHa OT,IJ;a'tU'l npH yr11e BblJieTa 71° - M830Ha B C.L\. M. 60° /9/. 

llpOBO].(HTCH cpaBH6HHe aKcnep1t1MeHT8.IbliblX p;aHHblX c p;aHHHMH 

Jlpyr;nc. 3KCnepHMeHTOB lt1 c npe'ACKasaHHHMH TeopeTHqeCKHX aHa11H30B 

MeTKan4)a-Bo11Kepa, ~e11nepa 11 AP·• AsHaypHH HAP· 

3aKJI10qeH1t1e. B HaCTOHll(ea pa6oTe paapa6oTaHbl H C03,IJ;8Hbl 

3KCnepHMeHT81ll>Hbl6 ycTaHOBKH Jl1IH 1.1cc11ep;o:saHHH aclrUIMeTpHH ceqeHHH 

B 0611acTH aHeprHtl Et =0. 7+1 ,3 raB lt1 yr110B BblJleTa 77°-MeSOHOB 

6:~. = 40°+65° B C.L\.M. lt1 H3MepeHHH Il011Hplt138.l.\l'IH npoTOHOB OT­

p;a<m ;!{11H aHeprH~ E~=0,8+1,5 faB lt1 yr11a BblJleTa B C.L\.M.8;.=600 

E peaK.l.\l'IH ~P-Ji"P ilOJ!HpH30J38HHWdli1 ipoToHaMH, mrn10qaJOIJ(He B ce6H 

cneK•rpoMeTp IlOJ!HOrO nor11oll(eH:l'lH Ha OCHOBe MO,IJ;y11etl KpHCT811118 

Na..':f(rt) • A:sT0MaT1t1aa1..1.HH ycTaHo:soK c noMolll:&JO c1t1cTeMhl "il1cKpa
11 

noa:so111.111a 11011yq1t1T:& AaHHble no acHMMeTpKH ceqeH1rn H nonap1t1sau1t1H 

npoTOHOB OTAatU4 B peaKL\HH 

Peay11:0TaTbl HaCTOffil(eii pa60Tbl saK1JJOqaJOTCH B CJieAJ!Oll(6M: 

I/ Paspa6oTaHhl H cosAaHbl sKcnepID!eHTanl>Hble ycTaHOBKH A11H 

HCC118AOB8HHH acHMM8Tpli1H ceqeHHH H nOJIHp1t1aa~HH npoTOHOB oTp;aqH 

]3 peaKL\Hli !P-,'Jif'P Il011!lpH30B8HHblMlr1 IJ!OTOH8MH . 

2/ AJIH C'beMa 1t1H1PopMa1..1.1t11r1 c aKcnepHMeHTanl>Hb!X ycTaHoBOK 

paspa6oTaHa H ocyll(eCTB1!6Ha CHCTeMa 11L1cKpa"' pa6oTaIOll(aH B pei1rn­

Me BhlBOJla no11Horo o6beMa 1t1H¢opMaL\HH, qacTHqHoro oT6opa H nepe­

p;aqH ee Ha CHCTeMy 8BM PJ.J.P-8/E-P;llP/9 c BblXOJlOM Ha M-222 ,IJ;JIH 

OKOHqaTe1lbHO~ o6pa60TKH. 

3/ llpaKTHqeCKH ocyll(eCTBJieHa pa6 o Ta CHCTBMbl B pelKHMe 

npHMoro KO,IJ;HpOB3HHfl KOOp,IJ;H rJ8Tbl HCKpbl, c L\SJI:b!O COKpall(eHHH 06beMa 

CJIOB, nocb!JlaeMblX B MalliHHy: 

a) OCHOBaH H paspa6oTaH cnoco6 cx:eMHOI'O ICOJlMpOB8HHH 

HHqJOpMal..l.HH C TIOIAOIJ(b!O 32-BXO,IJ;OBOI'O 5-TH pa::ipfl)lHOI'O 

lliHcJJpaTopa c HCilOJI:b30B8HH6M Jior;1<! t;Ci{HX cxeM Cl-1C'f8Mbl 
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d) paspa6oTaH cnoco6 KO,IJ;OBOro KOHTpOJIH KOOp,IJ;HHaTbl 

HCKpbl, CBOJlHMblH K CJIOli!6HHIO no m oci 2 npmwro !<O;na 

lJHCJia c ere o6paTHblM IW,IJ;OM .J1or11qec1rne nocTpOCHHe 

cxeM t no pesyJI:&TaTy CJIO;l(eHJ..rn' HCKJI!OqaeT l!03MOJKHOCT:b 

nepep;aqa Ha Mallil1HY TOKOBOro CMI'Hana OT HCKpOBOro 

paa PHi'.\a B KaM epe Ha He CKOJI:&!U!X BXO'A8X ll!Hcppa TO pa. 

4 / Ocyll\eCTBJieHa cxeMa atta1111aa cqwraHl:lOti }!HcpOpMaUHH H 

JIOr l-1lJ6 CKOI'O ee npeo6pa30BaHHR, KOHeqHoV. uen:&IO KOTOpo ti HBJifiSTCn 

onpe,IJ;uJ!eHHe l..(8HTpa O;!IHOBpeMeHHO nepeMarHMqeHHblX MCKpOti r,(leppH­

TOl.iblX 1wneu (m:lli!AOti MCKpe COOT B8TCTByeT rpyrm a TpMrrep:ie B 

COCTOHHMl-1 "l" t orpaHHIJSHHaR c o6eHx CTOpOH Tp11rrepaMH B HYJie-

BOM COC'fOf!HliiH) . 

S/ fa3pa60TaHHaH CHCTeMa D03HOJIH8T sa Bp8MH MelK,IJ;Y HMnynh­

caMH ycKOpHT8JIH, paBHOe 20 MCeK, CHHT:& HHW0PM8UHIO c ycTaHOBKl-1, 

nepe;naT» ee ea BBM H sanHcaT» B n poMeli!yToqHblti 6y~e pHb1V. HaKonH-

TeJI:&. 

6/ OcyJ;\eCTBJJeHa padoTa CMC'fe!Abl B peiiHMe ll.BYX CJJOB, KOr;!\a 

Ha :JBM, KpOMe KOOp,!111I!laTbl HCKpbl , 38CblJiaeTCH !.1HiJlOpMal\HH 0 KOJ!H­

IJ8C1'B8 KOJI8L\ H3 KOTOpbDC Bb!OpaHa cepEi,!IHHa. 

7/ Bnep:sble 110JiyqaHbl aKcnep1t1MeHTaJI»Hble pesyJI»TaThl no ac1t1M­

MeTpH1-1 ceqemu1 B peaK111-11t1 '(P~:Ji"P B o6nacTH yrno:se;. =40°, 

500, 600 H 650 ·H E ~ = 0, 7+1 ,3 I'3J3 1'l llOJIRpH3al.\HH npOTOHOB OT;na­

q11 B peaKUHH '!P-.7i 0 P rrpM fJ~*;, 0 = 60° H E (( =0,8-tl,5 raB.31<cne ­

pHMBHT8JibHble ,IJ;aHHbl8 cpaBHHBaJIHC:& c 'AaHHblMH .z;pyr;u 3KCnepHMSHTOB 

H pa3JutqHblMH TeopeT1-1qeCKHMH attaJut3aMH. 
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OCliOllHOe CO,l.i epJKol!He ;n.11ccepTUJ.il1l1 orryGJIHJ\OBaHO 

B CJietJ.YIOl!lllX pa6oTax. 

r. AboKHH P. O., ABaKHH J.O., AB8Tl1CHH A.J., ApMaraHRH A.A. , 

ti.KOJIOB rt.3.,.DaxwE::i.(flH P.A., .i3apTarreTHH r.A., ga1rnrynirn c.c., 
;·ic;rnH,D.apirn A.i'., 1\ocaKOB V1 • .X:., ,;i11p30HH .P. 1.1,, OraaeCHH A.A., 

uraue cHH 1;i.A., ilCTpOcHH iK.13., CapK~1CHH P.i.(., CxTopHH E.i,1., 

TapoHH C .ll. , JJI6a1rnH I'. ;,i., HaMepeH11e aci'iMMeTp1rn B i,i;oTopoJK­

,ll,1;;H1111 :Tt0 -u. eaoHa ll pt;3 0HaHCHOW o6JiaCTl1. -H;n.epnaH cj;ll1311Ka' 1977' 

T.26, BWJ.5, C,1014-1017. 

2. n13uKHH P.O.' A,jal\RH ::i.o.' ABeTl1CflH A.:J.' Apr.lal'aHHH A.ii..' 

AKOITOB il.3., tiea.llepxaH A.H., .3aP'ra11eTHH l'.A., I'ap116HH tJ.A., 

l'l1Hi'-\OfiH C.l'., gattaryJIHH C.G., 1raaoB B.C., 1lcKaH,ll,apHH A.r., 

~ocaKoB ~.A., ~Mp30HH P.~ .• OrattecHH A.A., OratteCHH ~.A., 

iiuTpOCHH lil.B.' CapK11CHH P.L(.' CxTOpHH ]';.;ii. ,TapoHH c.n.' 
JJl6aI\HH I' •.. 1. , ;,.upj'KHH I' .0. ;,aMepeHHe ac111.u,ieTprlll! ce1:rnHl1fl B 

y;OTOpO!'\;D,eiHllil 71° -rAe30Ha ;D.J!fl y rJIOB mrnHa B C.IJ,.t~. 40° M 50° 

ll pe30licHCHO~ 06.ilaCTH . - n,ZJ.epHaH :;L'la~arn, I'.:179, T.29,llbrn.5, 

c. 1212-.i.ZIS. 

3. 1rnaKHH LO., A.ili:lKHH U.0., ABe THCllH A.3., AI-:Ol!Oll h.0 ., 

Jtp;,:ar aH f!H A.A., I'i1H;LJ.OHH G.l'., ;..;.attaryJIHH C.C., ErattoIJ ri.C., 

i.ocaKOB ;'i.A., <iiapyKHH r.o., i1111p30HH ?.1;1., OraHeCHH A.A., 

GraHeC HH ;,1.A,, Ile·1·pocHH iiC.b., PywaHHH l' .JJ., Cap;mcHH P .l.l., 

CxfOiJHH r;,,;i., Tapom-1 C.ll., JJ16UKHH r..~i. Ji:cnepvrMeHTaJrbHaH 

j~rUHOBKa ~nH 113Mepettl1H peaKQ1111 90TOPD•A6Hl1H Ha Boaopo;n.e 

h HfWax.- t.p8Batt, I~7~, ilperrp11HT E~.iil-341(06 ), II c. 

.+. ,;iJi:iKfil! P.O.' ABB.KHH J.U.' AB8Tl-iCHH A.;;.' rli\OIIOil il.3.' 

D~XUU~HH ?.A., I'UHAOHH c.r., ~aHaryJIHH c.c., KOCUKOB ~.x., 
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lilHpaoRH P .it., OraHecffH A.A ., OraaecffH M.A., TapOHH C.ll., 

ileTpOCHH !.B., GapKllICffH P.U., PymaHRH r.E., JJI6aKi:IH r.M. 
.AByxnJietteBaR ycTaHOBKa }1.JlH .11ccneMBaH111R qJOTOpOJK}J.eHll!fi 71°.111 rf 
MesoHoB nOJIHp111soBaHHblMllI qioT0HaM111.- EpeBaH, 1976,Tipa11p111HT 

~~~-202 (48), 23 c. 

5. ABaKRH P.O., ABaKHH s.o., ABeTllICRH A.S., AK0110B H.3. ,ApMa­

rauRH A.A., rap1116HH Jil.A., I'111HA.ORH C.I'., J!aHaryJIHH c.c., 
EraHOB B. C., KocaKOB 11.X., illapyKRH r.o ., AllipSOffli P.M.,Ora­

HeCRH A.A., OraHeCRH M. A., ileTpocRH !.B., CapKllICffli P.U., 

GxTOpHH E.M. ,TapOffH c.n.' SJI6aKffH r .M. SKcrrepll!M8HTaJ!l>Hafi 

ycTaHOBKa }1,Jlfi 1113MepeHl1ff 110JIHPll13au111111 11pOTOHOB B peaKUllI.RX 

woTopoJK}J,eHlifi.- EpeBaH , I981 r. , Ilpe11p111ttT E~~-506 (49),20 c. 

6. ABaKHH P.O., ABaKHH s.o., ABeTllICfiH A.~., Eaxmel.lffH P.A. , 

M11p30liH p .M.' OraHeCRH M.A.' lleTpOCRH l.B.' PyillaHfiH r .E.' 
CapKll!CHH P.u., CxTOpHH E. M., TapOHH c.n. SKcnep111MeHTaJI~H8fi 
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