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SyHHToa C.A. a np. 13 - 10157 
~ 

OnpeneneHHe COCTBBB nyqKOB Me30HHOro TpBKTB no BpeMeHH 

nponeTa 

~nH onpeneneHHH COCTBBB nyqKOB Me30HHOro TpaKTB CHHXpOUHKnOTpOHa 

n.Rn OH.RH acnonbaoaaa CUHHTHnnHUHOHHbiA cneKTpoMeTp no apeMeaa 
nponeTa. 

J13MepeHO coneplKBHHe nHOHOB, MIOOHOB H aneKTpOHOB B nyqKaX 

Me30HHOrO Tp8KT8 C pa3nHqHblMH HMnynbCBMH B p83HbiX TOqKaX 

Ha BblXOne H3 TPBKTB. 

Pa6oTa BbUIOnHeHa B na6opaTOpHH HnepHbiX npo6neM OH.RH. 

Coo6uteHMe 06'he~HHeHHoro HHCTHTyTa Jl~epHhiX HCCJieAOBaHHJi 

~y6Ha 1976 

C) 1976 06-.ebUHl?HHWIJ UHC.UIIY• •bepHWX UCCAl?b08CJHUIJ)b6HCJ 

:': :!: ' 
'7 ·.· 
~J 

·'.\'l, 

B uacTO.IIUleii pa6oTe npBBO~.IITC.II pe3yn&TaTLI B3MepeHBJI 

COCTaBa ny'IKOB 17- -Me30HOB C BMnyn&CaMB I68, 340, 358 

B 390 M3B/c Me30HHOrO TpaKTa CBHXpO .. BKnOTpOHa JIJITI 
OHJIH. 

HMeiOJllBeC.II K HaCTO.IIUleMy BpeMeHB ~aHHLie 0 COCTaBaX 

ny'IKOB Me30HHOro TpaKTa 6LinB nony'leHLI KOCBeHHLIM 

nyTeM B3 KpBBLIX npo6eroB /1/, B3 CKO,OCTB C'leTa B 3Be3~
HOM ~eTeKTope loTHoweuBe 11 I p. I 12 , B HaKoHe .. , nyTeM 

cpaaHeHB.II ~B4NiJepeH .. Ban&uoro ce'leHBJI ynpyroro 11- P -
pacceJIHB.II C B3BeCTHLIMB 3KCnepBMeHTan&HLIMH ~aHHLIMH/3/ 

3TH MeTO~LI ~aiOT pa3Hble pe3yn&TaTLI no COCTaBy 

ny'IKOB, HMeiOT orpaHH'IeHHYIO o6naCTb npHMeHeHHJI H He 

o6ecne'IHBaiOT BLICOKOrO ypOBHJI pa3~eneHBJI 17, p.-Me30HOB 

B 3neKTpOHOB, CO~ep)l(aJllBXCJI B ny'IKaX. 

Bonee TO'IHLIM H yHHBepcan&HLIM MeTo~oM JIBnJieTcJI 

B3MepeHHe BpeMeHH nponeTa 'laCTH .. ny'IKa. 3Ta MeTO~HKa 

n03BOnJieT Henocpe~CTBeHHO Onpe~enHTb COCTaB H 3HeprHIO 

ny'IKa B MeCTe pacnono)l(eHH.II MHWeHH H C BLICOKOH 34NiJeK

TBBHOCTbiO I= IOO~I BLI~enHT& H3 ny'IKa ueo6xo~HMLie 
'laCTH .. bl. 

CxeMa 3KcnepHMeHTa noKa3aHa ua puc. la. TiepBLI:ii 

"6a30Bb1H" C'leT'IBK .Iii lc .. BHTHnnJITOp I0xi0x4 CM31, 3a

~aiO~HH ua11ano H3MepJieMoro apeMeuuoro HHTepaana, no

MeJllancJI Me)l(~y KBa~pynon&HLIMH MarHBTHbiMB nBH3aMB 

MJI28 B MJI29 Me3oHHoro TpaKTa. BTopoii "6a30BLI:ii" 

C'leT'IBK .lill IC .. BHTBnnJITOp I0xi0x4 CM
31 OTCTO.IIn OT 

nocne~He:ii nBH3bl TpaKTa Ha paCCTO.IIHBB 60 CM. flpH TaKOM 

pacnonO)I(eHBH C'leT'IBKOB nponeTHOe paCCTOJIHHe no OCB 
TpaKTa COCTaBn.lleT - 5 M. 

~nJI YCTpaHeHB.II ~e~OKYCHPYIOJllero ~e:iiCTBB.II MarHBT

HOrO nonJI nHH3 B C'leT'IBKe Iii ~OnOnHHTen&HO BCnOnb30-

BanBCb CTan&Hble Tpy6bl ~~BaMeTpOM 9 CM B TOnJllBHOH 

CTeHOK 0,4 CMI, BHYTPB KOTOPLIX pacnonaranBCb OCHOBHLie 

KolKyxH ~.3.y. I puc. 161. 
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KO}IC!JX ne/)f'fDIIOiJ TpOHCfiQpHCIITIOpHOt 
'1'3!1 JKtii~Jb 

PHc. 1. 

a) CxeMa sKcnepHMeHTa, 

6) SCKH3 "6a30BOI"O" 

cqeTqHKa El. 

Pa3peweHHe cneKTpoMeTpa no apeMeHH nponeTa onpe

~enJinOCb no penJITHBHCTCKHM 3neKTpOHaM, CO~ep)l(a~HMCJI 

B ny1.fKe rr--Me30HOB C HMnynbCOM 340 M3B/c, H COCTaBHnO 

280 nc /nonHaJI WHPHHa Ha nonyBbiCOTe/. Ilo,I\po6Hoe onH

caHHe xapaKTepHCTHK cneKTpOMeTpa npHBe~eHO B pa6o
Te 141 . 

B ma6A. 1 npHae~eHo nono)l(eHHe MHWeHH no pa~Hycy 
RH a3HMYTY ¢ BHYTPH ycKopHTenR, TOKH Ha nepaoii nHH3e 

I I• auanH3Hpyro~ero MarHHTa I 2 H cPOKYCHPYIO~eii nHH3bl 

13 , npH KOTOpbiX npOBO~HnHCb H3MepeHHJI COCTaBa nyqKa. 

4 

Ta6Aur~a 1 
IIono)l(eHHe MHWeHH B KaMepe ycKopHTenJI H TOK reHepaTopoB 

~nJI pa3HbiX pe)I(HMOB pa60Tbl Me30HHOrO TpaKTa 

Hlmy.Q.c, R ¢ II' I 2· I3 
MaB/c cu. rpe.Jl. A. A. A. 
!68 269 5,80 825 240 ( 7,4) 370 

340 27! 12,74 -IOOO 485 (!5,0) IOOO 

358 27! !2,74 -IOOO 490 (!5,5) IOOO 

390 269,3 !3,00 -IOOO 550 (!7,0) 990 

J13MepeHHJI npOBO~HnHCb ~nJI nJITH pa3nH1.fHbiX nonO)I(e

HHH C1.feT1.fHKa .61 no Ce1.feHHIO BaKyyMHoro KaHana npH He

H3MeHHOM nono)l(eHHH C1.feT1.fHKa .611. Ha puc. 2·-6noKa3aHbi 

cneKTpbi no apeMeHH nponeTa qacTHU ny1.fKa c HMnynLCOM 

340 M3B/c ~nJI pa3nH1.fHbiX nono)l(eHHH c1.feT1.fHKa .61 oTHo

CHTenLHo OCH BaKyyMHOrO KaHana. 113 npHBe~eHHbiX cneKT

pOB BH~HO, "'TO COCTaB nyqKa B pa3nH1.fHbiX T01.fKaX TpaKTa 

npaKTH1.feCKH He MeHJieTCJI. 

Cnoco6 onpe~eneHHJI ~onH rr.p. -Me30HOB H 3neKTpoHOBB 

ny1.fKe nOJICHJieTCJI Ha puc. 2. )J;onJI :meKTPOHOB onpe~enJieTCJI 

Henocpe~cTBeHHO H3 cneKTpa 3neKTpoHoB. KonH1.feCTBO rr-
Me30HOB paBHO YABOeHHOH nno~a~H npaBOH nonOBHHbl rr -
Me30HHOrO nHKa. 0cTaBWaJICJI 1.faCTb cneKTpa OTHOCHnacb 

K p. -Me3oHaM. IIpoueHTHoe co~ep)l(aHHe rr,p.-Me30HOB H 

3neKTPOHOB ,1:\nJI H3MepeHHbiX T01.feK npHBO~HTCJI B 111a6A. 2. 

Ta6AUfla 2 
CocTaB nyqKa c HMnynLCOM 340 M3B/c, H3MepeHHbiH AnJI 

IIJITH pa3nHqHbiX nonO)I(eHHH C1.feT1.fHKa .611 OTHOCHTenbHO 

OCH BaKyyMHOrO KaHana 

I I 2 I 3 I 4 I 5 

Ir, % 78,f>±2,0 78,6;t2,0 77,f>±2,0 78,5;t2,0 80,CJ;t2,0 
]4--. % I8,5;t2,0 I8,4;t2,0 I9,6;t2,0 I8,5;t2,0 I6,8;t2,0 
e-, % 3,0..0,6 3,0..0,6 2,9..0,6 3,0..0,6 3,2..0,6 

* B cKo6Kax yKa3aHo HanpJI)I(eHHe Ha wyHTe reHepa Topa 

B MB. 
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JlfJ/Iflp KQHli/IQ 

Plfc, 2. CneKTp no spe
MeHif nponera qaCTiiU 
nyqKa C lfMllynbCOM p= 
340 MaB/c. CqenliK 51 
pacnono*eH B TO'IKe 1. 
UeHa KaHana 15 nc. 

Cpe)l.Hee JHa'leHue cocrasa ny'II<a c HMnynbcoM 

340 M3B/c B Me ere pacnono>KeHHH C'leT'IHKOB 6 ll cne

.Ll.Ytomee: 

17-- ( 78,6 ± 2,0) %' 

fl- - (18,4 ± 2,0)%' 

e-- ( 3,0 ± 0,6)%. 

llonpasi<a ua pa3JIH'IHe M.Horoi<paruoro Kynouosci<oro 

pacceHHHH 3Jiei<TpOHOB H Me30HOB He BBO)l.HJ18Cb. 

)l.JIH Ol.l,eHKH BJIHHHHH MHOrOI<paTHOrO KyJIOHOBCI<OrO pac

CeHHHH Ha COCTaB ny'II<a 6WJIH npoBe)l,eHhl H3MepeHHH llpH 

pa3JIH'IHhiX KOJIH'IeCTBaX semecTBa Ha nyTH '18CTHLI, B MeCTe 

pacnono>KeHHH C'leT'IHKa El. B O.Ll.HOM cny'lae KOJIH'Iecrso 

semecrsa cocraBJIHJIO 4 z/cM 2 
/ronmuua C'leT'IHI<a E 1/. 

B )l.pyroM cnyqae 6biJI .Ll.06asneu cuHHTHJIJIHTop ronmuuoH: 

l eM/ l z/cM 2 I. HJMepeHHH noi<aJaJIH, 'ITO .Ll.OJIH ::)JleKTpo

HOB 80 BTOpOM CJiyqae yMeHblllHJ18Cb Ha 0,15o/o, ll03TOMy 

OlllH6KH B H3MepeHHH ee yseJIH'IeHbi c O,lo/o .Ll.O 0,6o/o. 
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Nx/0.3 

3 0 

•o .a 100 110 24D 11D 210 J0o 
Nl i<AH. 
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Plfc. 3. CneKTp no ape
MeHH nponera ( P = 
= 340 MaB/c). 51 
s TO'IKe 2. UeHa KaHa
na 15 nc. 

PHc. 4. CneKTp no spe
MeHH nponera ( P 
= 340 MaB/c). 51 
a TO'IKe 3. UeHa KaHa
na 15 nc. 
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PRe, 5. CneKrp no ape
MeHH nponera ( P 
= 340 M9B/e). Bl 
a TOqKe 4, UeHa KaHa
na 15 ne. 

PRe. 6. CneKrp no ape
MeHH nponera ( P = 

= 340 M9B/e) • B1 
B TOqKe 5. UeHa KaHa
na 15 ne. 

\ 
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Ha puc. 7 noKa3aHLI cneKTpLI no apeMeHH nponeTa qac

THU nyqKa c HMnynLCOM 358 M3B/c, H3MepeHHLie npa pa3-

naqHLJX paCCTOSHHSX Me~~y cqeyqHKOM oll H nocne~HeH 

nHH30H TpaKTa. B ma6A.3 npaao~sTcR pe3ynLTaTLI 3THX 

H3MepeHHH. KaK BH~HO H3 Ta6nHIJ;LI, npH H3MeHeHHH pac

CTORHHR OT 60 ~0 180 CM COCTaB nyqKa B npe~enax OWH· 

60K H3MepeHHR He H3MeHReTCR. 

N•IOJ 

2 60CH 

e-

ol 1 T 9- ? , , 1 ~ 1 

20 '0 60 80 100 120 "0 160 
N•IO 

2 

01 ' • ~ '...,., - ~ 1/0 IJO 0 n •~n -In .!. _[_ I 

N•1o' 

2 t80cH 

01 r I 1 < ~, o =>--
m ~ ~ a m m ~ ~ ~ 

lloHep KaHana 

PRe. 7. CneKTphi no apeMeHH nponera qaeTRU nyqKa 
e HMnynbcOM 358 M9B/e, H3MepeHHhiM npH pa3nu:qHhiX 
nono:lKeHR>IX eqerqu:Ka En OTHOeRTenbHo nocneaHeil: nHH3hi 
TpaKTa. UeHa KaHana 15 ne, 

9 
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Ta6Aut~a 3 
CocTaa nylfKa c HMnynLcoM 358 M:JB/c, H3MepeuuLIH npu 
pa3nHlfHbiX paCCTOBHHBX Me)l(_ny ClfeTlfHKOM .611 H DOCne,nHeH 
nHH30H TpaKTa 

60 I 120 I ISO 

rr, % 83,7±2,0 84,3;t2,0 84,8z2,0 

Jl-, % I4,CJ±2,0 13,5±2,0 13,1±2,0 

e-,1 2,3;tQ,6 2,2;t0,6 2,I;t0,6 

CocTaa ny'iKa rr- -MeJouoa c HMnynLCOM 390 M:JB/c 
noKaJau ua puc. 8 /clfeTlfHK .611 pacnono)l(eH ua paccTos
HHH 80 CM OT DOCne,nueH nHH3bl TpaKTa/. )l.aHHbiH DylfOK 
HMeeT cne,nyiOI.LIHH COCTaB: 

Tr- - (90,0 ± 2,0)%' 

fl- - ( 9,0 ± 2,0)%, 

e - (1,0 ± 0,5)%. 

YlfeT KOnHlfecTaa rr--MeJouoa, B3aHMo,neifcTBYIOI.LIHX a 
ClfeTlfHKe .61, DpHBOAHT K He3HalfHTenLHOMY H3MeHeHHIO 
cocTaaa nylfKa. HanpnMep, nylfOK c HMnynLcoM 390 M:JB/c 
C ylfeTOM yKa3aHHOH nonpaBKH HMeeT cne,nyiOI.LIHH COCTaB: 

Tr-- (90,7 ± 2,0)%, 

fl- - ( 8,4 ± 2,0 )% , 

e- -(0,9 ± 0,5)%. 

CocTaB ny'IKa c HMnynLCOM 390 M:JB/c npaKTH'ieCKH 
ue H3MeuseTcs c yaenuqeuueM paccTOBHHB Me)l(_ny C'ieT
lfHKOM .611 H nocne,nHeH nHH30H TpaKTa ,no 6 M. 

10 
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NMtp KOHQIIQ 

P~Ic. 8. CneKrp no Bpe
Melll! nponeTa 'laCTI!U 
llY'IKa C lfMnynbCOM p"' 
390 MsB/c. Ueua Ka
Hana 15 nc. 

B ma6A. 4 npuao.nnTcs cocTaa ny'iKa rr - MeJouoa c 
HMnynbCOM 390 M:JB/c, HJMepeHHLIH paJnHlfHLIMH MeTo
.naMH. 

Ta6Au1Ja 4 

CocTaB nylfKa c HMnynbcoM 390 M:JB/c, H3MepeHHLIH 
paJnH'-IHbiMH MeTo,naMH 

Pa6o,.a Mero.~t rr, % _r..-.% e-. % 

B.c. Poraaos III, 3.Bes.llBIII .~te-
1969 r. ,.ex,.op 68 - -

A.B. I\vDUOB B AP• Yupyroe IrP-
/3/, !974 r. -p&CCeJIHJ[e 78 ± 3 - -
HacroJ~II~M pa6o,.a Bpe1111 

U.POJie!'a 90,7z2,o 8,4±2,0 0,9f0,45 

11 
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CocTaB nyqKa c HMnynLcoM 168 M3B/c, HJMepeHHblii 
~nH nHTH nono*eHHH C1feT1fHKa B1 OTHOCHTenLHO OCH Ba· 
KyyMuoro KaHana, npuao~HTCH B ma6A. I. 

Ta6/1Ufla 5 
CocTaB nyqKa c HMnynLCOM 168 M3B/c, HJMepeHHblii ~nH 
nHTH pa3nH1fHLIX nono*eHHH C1feT1fHKa B 1 OTHOCHTenLHO 
OCH BaKyyMHOrO KaHana 

To111a1 ..... 
llac'l'll- I 2 3 " 5 

.QII. 
~ 

Ir, % 4!,0±0,2 4!,0±0,2 38,2j;0,2 4I,I;t0,2 48,5;t0,2 

]'l-,% 23,0±0,3 22,2;!0,3 24,5;t0,3 26,5;t0,3 25,5;t0,3 

e-. % 32,0;ti,O 37,8;ti,O 37 ,3;ti ,0 32,4;ti,O 26,0;ti,O 

Cpe~uee 3Ha1feHHe COCTaBa nyqKa C HMnynLCOM 
168 M3B/c B MecTe pacnono*eHHH cqeT1fHKa Bll cne~yro
ll\ee: 

17 - (42,0 ± 0,2)%' 

ll - (24, 1 ± 0,3)%' 

e- - (33,9 ± 1,0)%. 

Ha puc. 9 noKaJaH cneKTp no apeMeuu nponeTa qacTu.u; 
nyqKa c HMnynLcoM 168 M3B/c, HJMepeHHLIH npu nono
*eHHH nepaoro cqeT1fHKa B T01fKe I u paccTOHHHH Me~y 
nHHJoii u cqeT1fHKOM B 11 60 CM. ,lJ,nH ~aHHoro nyqKa 
Ha6nro,aaeTCR 3Ha1fHTenLHOe HJMeHeHHe OTHOCHTenLHOH ~OnH 
17,p. ·MeJOHOB H JneKTpOHOB no Mepe y~aneHHR C1feT1fHKa 
B 11 oT nocne,aHeii nHHJbl. TaK, HanpuMep, npu paccTOHHHH 
Me*.aY cqeT1fHKOM B 11 H nuuJoii, paBHOM 2,5 M, .aonR 
JneKTpOHOB COCTaBnReT 46o/o, a ~OnH 17 H p. ·MeJOHOB -
COOTBeTCTBeHHO 23 H 31o/o. I13MeHeHHe COCTaBa nyqKa C 
HMnynLCOM 168 M3B/c npu yaenuqeHHH paccTORHHR BbiJBa
HO pacna,aoM 17-·MeJOHOB H paJnH1fHOH yrnoaoii pacxo.au
MOCTLIO qaCTHIJ; nyqKa. 
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HoMep kaHana 

PHc. 9. CneKTp no epeMeHH rrponeTa qacTHU rry'iKa 
c HMIIynbcoM 168 MsB/c. Ueua KaHana 50 nc. 

TaKHM o6pa30M, noKaJaHO, 1fTO HCnonLJOBaHHe MeTo
,UHKH IIO BpeMeHH nponeTa II03BOnReT C T01fHOCTLIO /17 2/o/o 
onpe,aenHTL COCTaB ny'iKa B MeCTe pacnono*eHHR MHWeHH 
ao aceM HHTepaane JHepruii MeJOHHoro TpaKTa. Bnaro,aapR 
yHuaepcanLHOCTH MeTo,aa B rrpo.u;ecce HJMepeHHR onpe,ae
nReTcR He TOnLKO cneKTp Mace qaCTHIJ;, HO H HX JHepreTH· 

qecKHH crreKTp. KpoMe Toro, B cnyqae Heo6xo,aHMOCTH no 
BpeMeHH rrponeTa MO*HO Bbl,aenHTL H3 ny1fKa 17,p.·Me30Hbl 
HnH JneKTpOHbl. 

ABTOpbi Bblpa*aiOT 6naro,aapHOCTL B.r .3uuoay u 
B.C.PoraHoBy Ja noneJHble o6cy*,aeuuR, a TaK*e H.A.Jie-
6e,aeay Ja nOMOI.IJ;L B npoBe,aeHHH H3MepeHHH. 

Jlumepamypa 

1. B.C.PozaHoe. OH.RH, Ii1-9-4707, ,4y6Ha, 1969. 
2. B.F.BapAaMoe, IO.M.FpuwuH, A.B.,4eMb.RHoe, Ii.A.,4oA

zoweuH, B.C.PozaHoe. OH.RH, 1-4084, ,4y6Ha, 1968. 
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3. A.B.Kynt~oe, F.H.CMupHoe, ,4.M.Xa3UHc. IIT3, NRS, 
32/1974/. 

4. C.A . .DyHJIIIIOB, .D.)J(.3aAuxaHoe, B.C.Kyp6amoe, A.XaA6a
ee. OH.RH, 13-10156, ,lfy6Ha, 1976. 
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PyKonucb nocmynuAa e U30ameAbcKuu omoeA 
6 oKm116pJ1 1976 zooa. 

HeT RH npo6eRoa a Bamei 6H6RHOTeKe? 
Bli MOlll:eTe DOJIY'IMTb DO noqTe nepe'IMCJieHHiie HHlll:e KHHrH, 

ecJIH OHM He 6li.JIH 3aK83aH1i -_paHee. 

16-4888 ~03HMeTpHa HJnyqeuui H WH3HKa Ja
LIIHTW YCKOpHTenei 3&plllKeHHWX qac
THII. ~Y6Ha, 1969. 

~10-6142 Tpy.Jllal MelKJlYH&pO.JlHOrO CHMnOJHYM& 
no sonpocaM a&TOM&TH3&11HH o6pa6oT
KH Jl&HHWX C ny3WPbKOBWX H HCKpOBWX 
K&Mep. ~y6ua, 1971. o 

~13-6210 TPYJlW VI MelKJlYHaPO.JlHOro CHMno-
3HyMa no li.Jlepuoi :JneKTPOHHKe. Bap
waaa, 1971. 

~1-6349 Tpy.Jlw IV MelKJlYHapOJlHoi KOHWepeH
IIHH no WH3HKe awcoxux 3Heprui H 
CTPYKType li.Jlpa. ~y6Ha, 1971. 

P2-6762 P.M.Myp&JlliH. ABTOMOJlenbHOCTb B 
HHKJD03HBHWX pe&KIIHJIX. JleKIIHll, npo
qHT&HH&ll Ha Wxone Mono.Jlwx yqeHwx 
no WHJHKe awcoxux 3Heprui. CyxyMH, 
1972. 

~-6840 Manpuanw II MelKJlYH&pOJlHOro CHM
noJHyMa no WHJHKe awcoxux lHeprui 
H JneMeHTapHwx qacTHII. WTp6cxe 
nneco, qccp, 1972. 

13-7154 llponopqHoHanbHWe xaMepw. ~Y6Ha, 
1973. 

~2-7161 HenoxanbHWe, HenHHeiHwe H Hepeuop-
MHpyeMwe Teopuu non11. AnywTa, 
1973. 

~1,2-7411 rny60KOHeynpyrue H MHOlKeCTBeHHiale 
npoqeccw. ~y6Ha, 1973. 

~13-7616 Tpy.Jlw VII MelKJlYH&pOJlHoro CHMno
JHyMa no liJlepHoi :JneKTpOHHKe. J>y.Jl&• 
newT, 1973. 

P1,2-7642 TPYJlhl MelKJlYH&pOJlHOi wxonw Mono~ 
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