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P.6eKMl>1 p3aee 
CaMapKaHACKl-I11 r ocYAapC lllt~H Ht.tt YtHHI£:pC I1TeT 

P.P . Mex Tlilea 
HHCTIiITYT ¢ 1iI 31i1KI1 I\H 1\3eep, ~IKV 

3 . B .MeTpeBellli1 
l-i HCTIiITYT ¢l1>1 3I1 K~1 Bbt CrJKIIX 3 ftt:!" '1111 11"\111111 IrO 

rOCYAapC TSCHHoro yttl>1ACpCI11 i: Til 

.H~ 

¥l3Ylfetme JU!YlClfaOTlilfHlilC Koppellffilrui TOlitneOT138HIillX lfaCTln~,MClIY C­
KaeMhllC C OJlll3lUtMD: nMny JIhc aMH 13 ooynapSHl1JlX aJU)OHOB BLiCOJU\lC :3Hepr11l1 , 

n0313071JleT nonY'lHTh ItH~j()pMalJ,.l1lO 0 npOCTpBHCTBeHHO-llJ)BMe I!HW( lCapaKT ep~JC­

Tlmax H371Ylf8JOUI.I1X l1CTOlfHHKOB, TeOpSTHljeCKllS OCflOBLJ 3TOI'O n onxona IIIDl 

nap TOI~JteCTBeHfIliX 0030HOB lrunOl<\eHU B pa00Tax 11,2/. a nllR nap TOJi( ­

l~eCTEBHJll,I X: !Jle}lMHoHoB - B 13 ,4/. 
HaCTOIiUl8.FJ patioTa llOGBHWSHa :3RCnep'l}., eHTanbBOMY ncc IHlnOllaRlUO 

-;EYXq"-=Tl!~HIJ)( Kop.pl:nHumi npOTOIiOE, I1Cl1Y0j(a~MU)( c ClJlll31illJ.1a 11MIIYllb0a­

.:n B cOY1\apeHIDI)( ()(, -+ i2. C-4> k-p + X ( k, =2.3.. . ) nplI HaqaJIbHOM 

Wn~l\bC:2 aa HYKllOH ~/A =4,::: ThJ3/c.C U .. !lhiO OU51l1<J1 paSMepOI! 00llaCTl1 

lwnYCE3I;J1J1 nellaDTCfl cpaBHeHM~ c r~oJl(;'l'l1lje(;hl1MJ1 ltOPPEIDllU1oHHl.MlI q,YHK­

l\llillJil • 

'JeopE nlljeC.lW.lo EJ.11\ JWpjJB1J.HW10HHO" tI'YHKl..,:\ nJW TO~~CTIH~flH!J)( 

e,ep/llloHoE I) nspennTIlli:JcTcKOM IIp}ro1LllielUH~ naH }i pa6o~'s 3/ .peJlJITU­

BnC~'OI:l:'1 01lY'la, r!lCOMoT,lCeH E pacioT: 14/. .I!.n.J npoToHoE H~OOX:On:1MO 
.Y 'J~G~L. KPOfM! KllB.HT01!O.i CT8T;tCT;N1 ,J(ynoHClp.CKoe ,1 CU1J.hHOe E3WIMOnC;:­

CTlme B l<OH e'iHOM cocTomnm.l.ll!pBli!! nB9 rliaJ(~'OPO m:'~/OT neCTpYKTMEIIIl. 
x:s.'pa"T~p. EIWI;H~ CUllbilOro "E3Ci.iiJ.101le ,CTEil,i 1:' HOppS 1J.H1J,JlOHH'yJO q'YHI(UffiO no­

nO£i1'l' enSH. ~11.:nOllb3Y CI,\'. e H8MH. KO'pP~ lLlLUIOIIH1 e I(YHKu.ml BLI'lHO IUIJU1Cb no 
((,opMynaM. 1!3f1TUM 113 pa60TlJ /4/ . ti npSIWOllO.,;emm H93aDl!.CHM1IX HCTOlj­

HilKO!! KoppelliiLUIOHHal lYiflH.{rt·j ,I1I1e81' Elm: 

8 (C}, p) = A~I) (~l) [1 +Bo('VI P, '1.to,1'o) + 13~ (If, PI It()/t',,)]. (1) 

1!nerU. Bo (CV,p,I't.t' ,1:'o) ) A",(k.*) a BdtJ.',p)Jtc),1:o) OlllIChll?aJOT 

3{tltei\~'!.. IUlBHTOl'Ol CT<l:'HC'nIKoi . KY llOHOECl{Oro O?TaJllGlilBHWi Jd CllJILHOrO 

i:3a;1:,IOn~.;CT.il.!J1 E j':Olle<ffiOI.l COCTO,lInm. }l)( t~O,lHO l?~'lHCJlHTb IlO q.op,.1ynru~ 

(8) , t20) ., (IO-lI) PBc:lOT~ /4/. napav.~Tpu Ito ¥l '1;'01 lCapru{TepJf3yn­

"ille npocTpaHoTbHH!J9 \I 11pe~leHHI..O CBO;'01'11a J1CTO'lHJUill,B)(OWIT B cpoPMy­
ny (1) 'lEpe3 raycooEcJ.:119 pacnpenenell;Ll paCCTO.'lHldij H 'p8.3UOCTH l!peM~­

HH 3MJ1CCID\ ItBYX IlCTO'lHJIROll ; t ~ 

~()();::o (4'Tr)i/Lg1:'o eX'p(- q~>; - ~). (2) 

KlrH;;MantlfeCKHB nf,p~M~HI:IJe oOJlene nSIIJJ COrJIaCHO oClUIIHlplflUlTUM npal!l1­

nfIM (puc. I); ~ I Fl aTO 4-IiMm' llbC;,/. ~) f1 -3 lU!II;y llbCLI npoToBoB. 

~ - OKOPOCTh UPOTOHHUX: nap; 

P=~+~ i ...q,=~-~ ; ~""~-~ i q-o=-IEf-EJ,;J, 

E = E1 t 1:.%1 q,.= ~- (t(l,f :rt-) I it =rfr i 


Il =- V ,1,_ -"? ill '*' 1.. ,rL'

-VI. CV ~ r 1t'= e ~ =..z. V-t},z,· 

TeO'pe'I'JI'J~CKPle Kopp eJUIUHOHHh e IpYflKUID! DJ'll1 pasHblY.. 3liSlJSliWl){ nap8M~Tpa 

1'[.0 .1 tlJfKCl!.POE8.lUW)( 3HalfeHKi!l( OCTBJIhHU)( napaMeTpO.E npRBe.nSHbi B pa-

I 
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X 

GDT/4I, r~e rrDKa3aHD, 'lTD MaKCl1MYM KOpp ellil1U1DHHDI1 tPYHKl.I)I1l Te M BlI ill8, 

'l8M M8mill8 3Ha'l8IDl8 ~O. 3J<C1l8PHM8HTaIIbHaH J<OPPeJHfl.{l!fOHHall ~H no­

CTp08Ha J<aJ< OTH01ll8Jfl18 IIJIOTHOCT8j,i npOTOHHIlX n ap B cpaa0130M npOC TJ)aHCTB8 

}( IIJIOTHOCTl1 rrpOTOHHIiX flap ifloHa: 
RC'1t,p)= DDCqcp) . ( 3) 

o E8ll1'lllli 8 l1H:ts'P'P't~kkoHHoro srjXpswra. MOlKe T CBH,n BT enbCTEOBa.Tb 1<IHT Br ­

pan jRCttr) cAltr, BhI<mc neHHhI~1 1(oo6 nac'l'H aqxt,eKTa (~0 , I5 rsB/c ) . 

3aBI:ICHMOCTb 3Ha.'i BHltii HHT erpana 1= J p,. (evr)ciq,.r OT Op el1.H 9KB anpa TH'lHo­

r o. pa~yca DdnaCTt! 1'13nY'l e HWllloJ{a3~Jla S8 pliC. ~ . BH:ruw, 'lTD 3Ha'l8 !UW I 
pac TYT C YMeHblllBHHeM p 8,lUly ca H3 nY'l eHRH . Ha.no 3 8MSTHTb, 'iTO cpe,nH eKB~­

paTl1qHhI~J pa.nl'lYc CBR3aH C n.apaM eTpo.M !l-o COO'l'HOWBHHeM: (ll}>~= V3foo 5/. 

1. aKClli.Pl1M.lliTAJIhllH~j MATlPl1AJI 

.l(llil aHa7Il13a ~Y xrrpOTOHH1IX Kopp e IlHl.UIl-1 I:ICrrOnb30BaHll B3 aJ1MOneliCT­

Bl'lR 0(, + C3H8 , 3aperMCTpl1p o.IlaHHlJ B B 2- MeTp OBO'£\ IIpo.rraHo:eOl1 QY3blPbRD­

Bo.i-! KaMBpB .JIB:3 011ffi1 Ilpl1 ll BpBwrno.M HMQYJIbCe Ha HY RnOH Po</A=4, 2 raB/c. 

Ms rrOJIHoro '1l1cna 3307(o(.T C3tjg)B3aJ1MO~ e~ICT Bltl>l COI'naC Ho. KP}lTBpWlM , npID3 B­

n8HHUM B pa60Te/6/ . 6 11 110. OTOOPruW 14£7 ( 0(, - C ) - BaIlliMOn eI1CTll ID1 • 

.l(JJR MCC nB):IDBaHl1R Ro.ppe nJlIU10 fIHUX cPY HKtUul B3HTo. 1439 C06HTHi1 C '1l1C JIOM 

npDTOHOB He MBHbwe 2: 
0(, + C ---3> kp -1- X ( R = 2,::1 , .• . ). 

Cpe,nHilil MHo. lK BCTBBHHo.CTb rrpo.ToHo.B B aTIU Co.6UTIDU COCTaBllHBT 4,66±0,05. 

2. 3KCIlliPillilliHTAJIhIm Pl!3YJThTATbI 

3Kcnepl1MBHTanbH8R KOPP BJIHlUfOHHaJl rjJymnU-lH OT nBp eM BHHD~j Ch- (jhlna 

IlDcTp oBHa corna.CHO ¢oPMy n e (3 ). B Ka'lBCTBB q;oHoBoro p a cllpen eneHKR 

dpallocb paCIlpB.nBnBHHB ~M cnY'laJ.iHo "CMernaHHllX" Ilap np OTDHOB H3 p83­

HhiX C06h1TW1 . 

Ha pl1c.3 npS.lJ,CTaBn8HbI RDppellHIJ,HOHHhlB <!lYHRlJ,IDi ll llfl IlBYX HMny nbc­

HhlX MHTspBanOB npOTOHOB: a) O,3i.p!:. 1,0 raB/c 11 (j ) pfo 0 , 3 raB/ c. 

aTO p83.nBn8Hl1B COOTBBTCTBY BT .IlBYM P83H11M MBX8.H.I13MaM 3MHCCWf Il.pDTOHDB: 

a.) IlpOTo.H~ H3 rrepBO)! , "6h1CTpoh" CTa.IUfi! B38l1MO.llBlicTEIID ; 6) MBn nBHHll B 

HCIlapl1TBnbHUB npoToHhl. BepXH88 OrpaHH'lBHl1B Ha l1Mm' JIbC~ " 6~CTP~lC" IlpO­

TOHOll CBH3aHO C B03MOlitHOCTblO l1X HnBHTWPl1KaT~IDi. To'lKM Ha p Ho.3 no­
R83h1B8IOT nDBBn8Hl1B SKCIlep HM8HTa.JIbHl:l:< ROPPBllil lUfOHHblX tPYHJ{[.{l!fil . CnJIOll ­

HhiB nHHKH CODTB BTCTBYlOT KOpPB llilIJ,HOHHhlU tPYHJ{WiF!M ,BbI 'll1Cn BHRhIM CDrnac­

HO tPoPMynB (1) IlPH 3Ha'lBHIIDX napaM BTpOB: 1i"'=0,60, 'to =1 (PM , 
40 =0 , 01 raB/c, ~,,=1 , 5 rllM ):1M "6h1 CTplnC" IlPOTOHOB I1 'V'=D,25 , 


'to=l rllM , 'to=O , Ol ThB/c , '1,,0=3, 5 <fI.I nM l1CnapHT BnbHilx npoToaoB. 


CKOPOCTH 'IY .1171.H (lTHX rp,YIDl Ilpo.TOHOB onp 8.ll 8 JI8HhI 113 aKCrr epHM8HTa.JIh­


Hhi X pacIlpB.lleJIBHHH CKOPOCTI1 npOTOHHhl X nap.H3 pI1c.3 llMlUiO, 'lTO pa,nRYc 


2 

PHC .l. lUiH8M8.TH'l eCKH8 nepeMBHHhle. 

• P nl4" 
,0 

Pl'l"I ..... 

I " 

PzC.2.3aI!HCHMo.OTb KHTer pana 
10I '" P.('h-) oI4r OT cpellHB-

KB TH'lHoro p~ca 0611aCTH • 

H3~'ieHWi (..}1}) '~ - ( cnnOlllHaR 

KPHDaR) .3HaQeHIDi Iffi'l' Brpana I, 

nony 'l B~ B I13 9RCllepHM BHTa • ( " )", ,*," 


IlPH ~HhlX: Orp 8lIH'IBmUlX Ha O,lf o.~ 0,2 o,'t p " _ 

f' - ( TO'lRH ) , lla Pr (RpBCTHKH ). P, "104'" r)fVc 

~ 

1;- t.5 q>n 

0,15< P"P.' 1,0 1l8/c.O,3< p•. p,'1{l r,1I{, 
,...=3", .. 

, 
o-~. 

-~ 

H~"I/t~t9~"*
~ 

'i. Q,!<PI I\' \ O r..BIc
5 (._2£... 

0 ­ elf'" x- ~. 

I>~ 

0,12 0,2. 0.36 

'j., r,S/e 


PHc .3.KoppenSll.tHo.HHhl B flJYHK~ 

AM 6 h1CTPHlC If Ne,nneHHhlx 

npoTOHOB • CnnoIllFW e l<JlH1IHe­
 $ 

T eo.p BTKqBOKHe pac'leThi . 

KpymxH - aKCnepHM6HT . O,4 <".,PJ" .0f"'Je1c 

$ r....... 

c< 6 0- \, 

)( -th 
5 

4 

l 

PHc.4. KoPPBJIRJ.tH.OHHbl 8 flJY~ 

llpa pa9Hh1lC 8Ha'lBHHRlt HM-

n;y JIhCO]! U.PO'1'OHOB: Kpl'KlUi- • 

R(~)tK.PBOTHKH - R,(",~),

Cn noWHw K~6 - Teop6TH­

2 

0,36 

'leOMe p8.C'fBTIi )tM R.(tyr) • 


~ , .~ , r~, 
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06rraCT>f I1CrrYCltBlJWl "611CTPblX" IIPOTOHOB COCTBll llilBT OKOIlO f'Cv=l ,b QI.l 

(Cp enH8KBanpaT.ll'iHUI1 panl1:Y c <'11}11j~ = 2,59 cpM); r(1lH HCnapl1'l'BlIl>Iill){ 
. t .f/t, 

npOTOIlOB rrO~Y'Ia et' :'"'(,~~ 3,5 tPM (zlf., > ~ ~). OrMeT»j~ 'ITO cpellH e­

KEanpaTM'IHbll1 p anu:y c Kllpa y ril sp ona PaE8H 2,o2±O,03 ~ I. 
Ha PJ1c.4 npJ1B 8IleH1J IWpp BJlRUlWHHHS lflYHKlI,IDI R ('ltr) Illlil paaHl1){ 

HHTepBaJIOE HMrry1IbCOB rrPOTOHOB .Bi1nHo, 'ITO 3H8tJe lfflR KOpp eJlRt.tHOt{hl){ <PY Hl\,.. 
U1Hi J: MaKCI:!MjM8 paC'i'YT C POCTOM HIDKH8M rp8.HI1tij:01 KHT epBarra HMIJ:Y lIbCOB 

npOTOHOB , 'ITO CBH1l8T BIIbCTBY eT 00 YMS HbwelUW pa.lWYca oo naCTM H X HC­

ny CI{8.HIDI. 

CrrnOWIlli8 KPMBIJ8 BU'lliC II eHl.J llJlR 'to =3,0 tl>M ,2,5 Q;N Ii 1 ,5 rP~ 

cooTBeTcTBeHHO.Pan~yc o6nacTH HcrryCK8IfflR C POCTOM KMnYlIbCOB rrp oToHoB 

ua,naST OT -"1.-0=3 ~JM llJlR O .I5( P1IPtJ~I.O r3B/c no 'Lo =1 , 5 QJM .IllIii 

O,3 ( P~'Pl-{, I,D raB/C.3HatJe lU1 B CP 8llH8KBa,npaTJ1tiHOrO palWYc a oOnaCTH 

l1cnyCKaHIDi rrpOTOHOB C HMrry)JbcaMH B MHT8pBan8 0.4<~,f1Q,O raB/c, on­

p eIl~ neHHoe no J1HT8rpa~ I (pHc. 2 ), COCTaBlIiieT 2, 3 :8'~~ , ~ro CPaB-

HHMO C PalUl:>' COM fl.llpa 12C. ' 

3Ha'I8Hl1fl HHTsrpalia I .nIDi rpYfm UPOTOHOB C pa3HblMIi ~ rrbC aNtl1 

rrpHBe.neHbi H8 pHc . 2 (TO 'DUf ) . 

Ha pHc.4 npH1l8nelta TaruilS 3aBHCHMOCTb KOpp enfll.U10HHOH ~YHKl1.IDl OT 1tL. 
RCq, ) ~ D(~) .L. Dd>o~ (;h) . 
I-lHKarulx 113MeH8HI111 B rrOBBnBHHI1 3T0l1 tl>YHKUl-lli C POCI'O;,; :1! 1rr.','1JbC0J ilPOT0­

HOB HS HaomonaeTcH, Ii 3Ha t ICHMll Be npaKTH'IeC!{J{ He OTJII1'l8lOTCR OT eJU!­

HaUht ,IlJlR BC9X 3H8tJ8HIDl 4"L. 
Ha pHc. 5 rrOK838HlI 3KcnepIDolB IITa)JbHll B WHKUI11i R (ltr) B 3aBliCH­

MOCTH OT nompe'llill ){ I1Mrry.llbCOD J1cuY CKaeMl"l{ npO'l'OHOB .BnnHO,QTO 3HaQS­

Hl1J1 KOppeML(HOHHOj.j r!JY HKl\ill1 B MaKCHMYMe paCTYT C POCTOM nonepe'lUoro 

HMTIY nbca ( "Lo YMB HbllJaeTCR) .3TOT tlJaKT MOl!!flO TaKlK e 3814BTHTb , 0Ilpene 7lRJ1 

3Ha'I8HIDl HHTsrpaJIa I rrplf pa3H1U 0 ,npenCTaBII8Hfll:l e H8 pRc .2 
r'HI<tj

(KpeCTillGI ) . 

KoPPSMlUlOHHaR ¢YHKlUill R(L}L) He MeHH~Tcn C POCTOM rrOll8pst{Horo 

llMIIYJIJ,ca,11 ee 3Ha'lgHl1fl 6JI113KH K eIU1HH~8 n7lR BCBX 3HaqeHRH 4'1­
.nnY){'IaCTl1tJllli~ KOppe 7lRlJ,IDl npOTOHoB ,Hcn;ycKaeMl:ollC C 6JI113KIDo1H l1MIlY rrb ­

CaMHI Clbl1lll HccnellOBaJlbl T8lOKB n;y TeM Ks.YQe HI1fI CIleKTpa 3<l¢eKTIDnwx Macc : 

MpP=V(£1-tE;z, )~-( ~ +p;,) h. 	 (4 ) 
llHTe~ep9HqaoHHN e 3~eKTu cn 9~eT Oi~~aTb B 0 6 )JacTH Manbi X OTHOCHTB lIb-

HblX 3HeprWl JUlyx rrpoToHoB: Q, == Mpp-2 rnp ; 3,neCb rnp -Macc a rrpOToHa. 

Kopp eIDlI(HoHHaR q\yHKUIDl orrpB):t S7lRlIaCb aRarrorH'lHO q;opMy n8 (3) : 
RtQ,):::- DCG-) . 

Dcpol1 ( Q, ~ 
hlC.6 nOKa3UBaeT nOBe,n eHl1 e KOPPB7lHLlHOHHO~1 lPY HKwnt ,3aEHcmu e,i.i 

OT (t , C POCTOM KMIlY )]bOOB lJPOTOHOll naplL B1mHO , 'ITO B 3aEKCHMOCTH or 

nBDBMeHHO~j Q. Koppe JlRttJ30HHh 9 3$IJeKTh! TOlKe npORB IDllOTCH. 

\ 
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p.l, ( 1,(1 r,,8fc 

P. ~ 0.1 r.6k 


It lilt t iii 't I~ If if ,t,~ :~t 


P••P. ' t ,or>lY< 

P, )- o,!J a~·c
t o -~
t . - ~: 


'I~I H #~ **# 

? 


P.f~ '1pl\JSk 

.', ~ 0,3 f\BIt 

o -~, 


'"'I, 

t()l ~ s, ~ 


,JIHJ" ." I 

, . . ? ~. . 


P11C . 5 . i3Kcn epHM BHTanb HU8 KOpP~ IUl­


l(HOHH!>B q,YHKqpm rrpl{ pa311UX: 


OrpaIIH'I8lnlRX aa t; :J:PYIi't­


lm-R(lh) , .RpeC TID\H -R (ll ~) ­

d­
e< 
~ 

$­
'" 4 


:5 

0,15<p.. R ~ II r>IVc 

1~~~~~H9?~? 

~ 0.2( P•.R' to roB(c 

9H~H~H9 
~ 

:t 
0.3 (P,N to r.B,k 

Hi~~HH? 

0,4<P"R4 \0 r.B,.f 

f~ii?tt~t ? 

2 

1 

0.12 0,2~ 0,36 

q,,'1l f.B/c e ~ 

"" I 

55 

4'j33 

PJ1C. 6 . 	 3KcnepIDAeHTa1IbHIJ 8 KOppe- ! 


1Ull(I{OHHlJ8 ¢YHKl(ID1 R,(Q) I 


npH pa3HL1lC Opr8IUltJeHI1fIX 
 •
Ha I1MOY nbCh! npOTOHOB. 0,3 1.5 2) • 10'" 

(l., r,8 

3. wrorl1 

I1pHlleneHlrue Buwe p8 3'yJlbTaTh! nOKa3I:JB8IOT: 

- CYUJ 8CTBOBaIIHe KoppeMuru1 MeE.1U' npOTOH8MIf,lfCIJ:YCKaeMJ>MH C 

Ci1llI3lUlMH HMIlY nbC 8MH ; 

-pa31U'1QY )(apaKTSpa KOPPSJUiL(H i1 OPOTOHHU){ rrap 113 "ClblCTPOt!" CTa­

.lUW B3aHMo,ne~jcTBuH Ii llPOTOHHbl X nap OT HCnap81UlJJ Hllep. 'lBMY COOTBeT­

CTBY~T pa3Hbl8 3Ha'I BHllR PBnK:y COB oonaCTH HcnyCKaHRR.EhlCTpuB rrpOTOW. 

HCIlYCI{8I!lTCH Jl3 OCl)JaCTI1,paSM Spbl KOTOpo11 CPBE Hl1MJJ C p aaMBp 8MJ.! J1Jt.pa 

yrnB.PO,naj Pa3M9Pbl oCl rraCTH HcnYCK8IIIDl HCnapHTe nbHHX npoTOHOB 3Ha'IH­

TsnbHO 00nbW8 ; 
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-YM8 HbW8HMe 06naCTM HCnyCKaHMH npOTOHOB C POCTOM HX HMnynbcoB, 
~TO I?HllHO npH aHaJlli38 }(aK QJYHmuUI R-(CVT) , TaR l! Rt( C1-) 

- TBlm9HlUW K YM9Hb1ll9HIDO 06 1IaCTH HCnYCRaHI1R C POCTOM IlOlIBpe~HLl X 

HMnynbcoE npOTOHOBj 

paS 1lJ!:\ffi~ B nOESnem1l1 3KcnepIDA8HTanblllJX ~YHJ(UHiJ R" ('Y;) 11 

R, ('\I... ) i 3HaQeHl1.H ti!YHHWfH R,,(q.,...) npaRTM'l e C Kl~ HB O'l'Tll1'l@OTCH 

OT SlUI HHU,LI. 'Il:MA'IWlECKME KATEropmt fIYBJIHKAmtR 
IIO rr.y qeHH~e HaMll Jl E3:i-'llh'J'8,? j ' II ' OJ -' ,OJ VlEOr 8'laT p esy nbT8'l'aM nPy­ OB'bE,l\HHEHHOrO HHCIm'YTA SW:;PHHX 

r ux 3KCn ep>I.'~eHTaJIb HhlX pa601' /8-10/, B 1,OTOPUX HsY Qa lll1Cb lU!yx-nPOTOH-

EWe Kopp erumMB E HnPo-H1\ep fI.U:< H allpOH-Jln!;p HI:lX" CTOIDmOEeHfufX. MCCJIE~OBAID1R 

B 38K1DQ'I SHH B aETOPt.. TIl-!p a.lalOT 6 nBrOnapHOcTb rd .H.IIo.n;r0PSqKOMY, 

P .J1e~oMY R E. C.!OJr.n:amsBY 3a n nOJ.\oTEoPHUB 06oYAtnBHMH . AETOPhl 

Cinaronap Hl.! TaJ,t.'i(8 naCiOpaHTaM, np llHl'.MaElllHM Y'laCTI1 9 E o6pa6oTRs CHl!MIWE. 
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MH.neKc TeM8TJI](8 

1. 3KcnepHHeHTan~HaR ~3HKa awCOKHX 3HeprHH 

2. TeopeTH~ecKaR ~3HKa BWCOKHX 3HeprHH 

3. 3KcnepHHeHTan~HaA HeHTpoHHaR ~3HKa 

4. TeopeTH~ecKaR $M 3HKa HH3KHX 3HeprHH 

5. HaTeHa THKa 

6. ~AepHaA cneKTpOCKonHR H paAHOXHMHR 

7. ¢M3H Ka TR*enwx HOHoa 

8. KpHoreHHKa 

9. YCKopHTenH 

10. AaToHaTH3a~HR o6pa60TKH 3KcnepHMeHTan~HWX 

Aa HHWX 

11. BW~HcnHTenbHaR HaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~3H~eCKoro 3KcnepHMeHTa 

14. HccneAoaaHHR Taep AWX Ten H .HAKOCTeH 
RAepHWNH HeTOAaMH 

15. 3KcnepHHeHTanbHaA $M3H Ka AAepHWX pea~HH 
n pH HH3KHX 3HeprHRX 

16 . n03HHeTpHR H ~3HKa 3a~TW 

17. Teo pHR KOHAeHCHpoaaHHoro COCTORHHR 

18. Hcnon~30aaHHe pe3ynbTaToa H MeTOAOa 
~YHAaMeHTanbHWX $M3H~ecKHx' HccneAo8aHHH 
a CH~HWX 06naCTAX HayKH H TeXHHKH 

19. 6HO$H3HKa 

PyxormCl> nocTJ'llWlli B lls.n;aTeJlbcKKii OT.n;6Jl 

27 asryCTa I985 ro~a 
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