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A6con~THaR 3~eKTHBHOCTb nonynpoBOAHHKoeoro AeTeKTopa f onpe
AenReTcR KaK OTHOW€HHe KOnH4€CTBa HMnynbCOB B nHKe nonHoro norno
~eHHR, 3aperHCTpHpOBaHH~X A€TeKTOpOM 3a BpeMR H3MepeHHR, K KOnH-
4€CTBy raMMa-KBaHTOB, HCny~eHH~X HCT04HHKOM 3a TO ~e BP€MR, WH
POKO pacnpocTpaHeH cnoco6 onpeAeneHHR c c noMo~b~ cTaHAaPTH~x 

HCT04HHKoJ 1 • 2~ TaKHe HCT04HHKH AOPOrOCTOR~H H CnO~H~ B H3rOTOB
neHHH, Tpe6y~T K TOMY ~e HanH4HR HHT€HCHBH~X HCT04HHKOB paAHa
~HH - peaKTopoe HnH ~HKnoTpoHoe. B HacTOR~e~ pa6oTe npeAnaraeTCR 
npocTo~ cnoco6 onpeAeneHHR c, ocy~ecTenReM~~ c noM~b~ ManoHH
TeHCHBH~x He~TpOHH~X HCT04HHKOB, WHPOKO pacnpocTpaHeHH~X B Hay4-
HbiX nafiopaTOPHRX, 

t1ET0,[111KA 

Cnoco6 OCHOBaH Ha HCnonb30BaHHH raMMa-H3ny4eHHR paAHOaKTHBHbiX 
HyKnHAOB B ~eno4KaX pacnaAOB OCKOnKOB AeneHHR TR~en~X 3neM€HTOB, 
HanpHMep, ypaHa-235. AHanH;j onyfinHKOBaHHbiX AaHH~x/ 3 ~"/ npHBOAHT 
K BbiBOAY, 4TO K HaCTOR~eMy BpeMeHH KyMynRTHBHble B~XOAbl PRAa HyK
~w~0~ n~u ~PnP~~~ TRWPn~x ~neMeHTOB H3MeOeH~ C 6onbWO~ T04HOCTb~ 
/1-5%/, ,[laHHO€ o6CTORT€nbCTBO n03BOnReT paccMaTpHBaTb HX B Ka-
4€CTBe HaAe~H~x RAepH~x AaHH~x AnR PRAa npaKTH4eCKHX npHno~eHH~, 
B 4aCTHOCTH AnR H3MepeHHR a6con~THO~ 3~€KTHBHOCTH nn,[l. WHPOKH~ 
cneKTp nony4aeM~X npH AeneHHH HYKnHAOB, HCny~Ka~~HX raMMa-H3ny-
4€HH€ npaKTH4€CKH BO BCeM AHana30H€ 3HeprHH, AaeT B03MO~HOCTb 
B~6paTb HaH60nee YA06H~e 1-13 HHX AnR onpeAeneHHR c. nono~HM, Ta
KHe H30TOnbl B~6paH~. TOrAa, o6ny4aR TOHKY~ MHW€Hb /<1 Mr/cM2 / 1-13 
AenR~erocR ee~ecTea e HMen~eMcR none paAHa~HH H co6pae ocKonKH 
Ha noAnO~Ky-KonneKTop /catcher foil/, npoH3BOART PRA nocneAoea
TenbHbiX H3MepeHH~ raMMa-cneKTpa C nOMO~b~ nn.Q, 3tP$€KTHBHOCTb c 
KOToporo Heo6XOAHMO onpeAenHTb, Pe>KHM~ o6ny4€HHR, BbiA€P~KH H 1-13-
MepeHHR B~6Hpa~TCR C y4eTOM nepHOAOB nonypacnaAa (T1; 2 ) HC
nonb 3yeMbiX HyKnHAOB. H3MepeHHoe 3a HHTepean epeMeHH OT tu AO t 2; 
KOnH4€CTBO HMnynbCOB B nHKaX nonHOrO norn~eHHR OT MaTepHHCKOrO 
HyKnHAa A( NA;) 1-1 A04epHero B( NBi) npH i -M H3MepeHHH onHc~ea
eTcR cneAYIOUIHMH tPOPMynaMH/6 /: 

N Ai .. IJ. [ 1 - exp( -AA 'I)] x [ exp( -Ah; ) - exp( -A At 2;) ], 

A 
NBi = f2!.:.:A.[l- exp(~As'f)] x [exp(-ABt 2;)- exp(-ABtli)]-
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..\ , 
-·~ [1-exp(-..\A'I)] x [exp(-..\At 2i)- exp(-'\tii )]I+ 

AA 

+f!3[1-exp(-..\3 'l)] x [exp(-Astii) --exp(-..\~2i )]. 

/2/ 
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PI =YAnfTJAfA/AA' p2=YAnfTIBfB/(..\B-~). p3,.YBnf71BfB/AB. 

3,qecb T - nPOAOn)'(J,1TenbHOCTb o6ny4eHH~; t Ii - MoMeHT Ha4ana i -ro 
lo13MepeHio1~, OTC41o1T~BaeM~~ OT MOMeHTa KOH~a o6ny4eHio1~; t~ - Mo
MeHT OKOH4aHio1~ i -ro lo13MepeHio1~; y A - KyMyn~Tio1BH~~ BbiXOA HyKnH
Aa A; Y B - HeaaBHCHM~~ e~xoA HyKni-1Aa B ; n1 - HHTeHcHBHOCTb 
,qeneHI-1~; TJA , TJB , fA , fB - COOTBeTCTBeHHO KBaHTOB~e B~XOA~ 
HcnonbayeMbtX raMMa-nHHH~ HYKni-1AOB A 1-1 B 1-1 a6coniOTH~e a(j>(j>eKTHe
HOCTI-1 HX perl-icTpa~HH nonynpoBOAHHKOB~M AeTeKTopoM; AA , ..\ 8 
nOCTO~HHa~ pacnaAa HYKni-1AOB A 1-1 B COOTBeTCTBeHHO, 

CooTHoweHI-1~ /1/ H /2/ cnpaee,qn1-1e~ e npe,qnono~eHHI-1, 4To: 
a/ TI/ 2 npeAwecTBeHHI-1KOB A HaMHoro Kopo4e, 4eM T H nepHOA 
nonypacnaAa A; 6/ I-1HTeHCI-1BHOCTb non~ paAI-1a~HH nocTo~HHa e Te4e
HHe epeMeHH o6ny4eHH~. ~n~ onpe,qeneHH~ K03$<!>1-1~HeHTOB PI' P2 , 
P3 B /1/ H /2/ MI-1HHMI-13HpyeTC~ eeni-14HHa 

2 2 
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rAe jaA, j=B An~ COOTHOWeHio1~ /1/ H /2/ COOTBeTCTBeHHo; N 3ji-
3Kcnepi-1MeHTanbHO H3MepeHHoe 4Hcno HMnyn~-.rn<> ~=- ,A.,:e~~:::.~ :::;;:::;.;;::; ;~; 
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111 HaMePHB ee.nl-141-iHY n1 , MO~Ho Ha~TH fA H fB H3 
COOTHOWeHH~ /3/. 

3KGnEPHMEHT 

CxeMa 3Kcnep!-1MeHTanbHoro ycTpo~cTea ,qaHa Ha p1-1c.1. YpaHOBYIO 
MHWeHb TOn~I-1HO~ 0,2 Mr/CM2 npH)'(I-iMa.nl-1 en.noTHYIO K aniOMI-1HHeBO~ 
nnaCTHHKe, B KOTOpO~ c,qenaH~ OTBepCTH~ Kpyrnoro ce4eHI-1~. C ,qpy
ro~ CTOpOH~ n.naCTHHKH noMe~eH~ TpeKOB~~ ,qeTeKTOP OCKOnKOB ,qe.ne
HH~ - KYCOK naBCaHOBO~ nneHKI-1 TOn~HHO~ 0,2 MM lo1 KonneKTOp OCKo.n
KOB 1-13 a.niQMHHHeBO~ (j>OnbrH B~COKO~ 4HCTOT~ /99,999%/ TO.n~HHO~ 
0,1 MM. no.ny4eHH~~ 11 C3HABH4 11 noMe~anCR B rpa(j>HTOBbl~ 3aMe,(lnHTe.nb 
(j>OTOHe~TpOHOB MHKpoTpOHa t1T-22, o6ny4a.nCR B Te4eHHe ABYX 4aCOB 
npH 3Heprl-11-1 aneKTpoHoe 22 MaB 1o1 TOKe 12 MKA. noToK Tennoe~x 
He~TPOHOB COCTaB.nR.n 3 •108 H/CM 2·c, PaaMep 6onbWOrO OTBepCTH~ 6bt.n 
Bbt6paH TaKHM o6pa30M, 4T06~ nony4HTb I-1CT04HI-1K raMMa-Ha.ny4eHH~ 
C ,(\HaMeTpOM, paBH~M ,qHaMeTpy I-1CT04HHKOB QCfH, a paaMep ManeHb
KHX - 4T06~ nony4HTb 3(j>(j>eKTHBHOCTb perHCTpa~HH TpeKOB 100% npl-1 
n10fioM pe>KHMe TpaeneHH~ 1-1 y,qo6Hoe HX 41-icno ,qnR no,qc4eTa c noMo~biO 

OnTH4eCKoro MHKPOCKOna. no OKOH4aHHH o6.ny4eHHR KOnneKTOp OCKO.n-
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PHc,l. CxeMa pacnono~eHHH MHrueHH /1/, KonnHMaTopa /2/, 
KonneKTOpa OCKOnKOB AeneHHH /3/ H TpeKOBOrO AeTeKTOpa /4/, 

KoB noMe~a.nc~ Ha Ge(LirAeTeKTop, 1o1 npoHaeo,qH.nHCb c.ne,qy10~1o1e ,qpyr 
3a ,qpyroM B Te4eHHe 7 4aCOB 30-MHHYTH~e lo13MepeHio1~ raMMa-cneKTpa 
c noMO~biO MHoroKaHa.nbHoro aMn.ni-1TYAHoro aHa.nHaaTopa LP-4900 
/NOKIA ELECTRONICS/. no.ny4eHHbte cneKTpbt o6pa6aT~ea.nHCb c noMO~biO 
nporpaMM~ ACTiv/7 I Ha 3BM 11MHHCK-32 11

• npol.leAypa pac4eTa ee.nlo14HH 
P
1 

, P
2 

, P
3 

ocy~ecTen~.nacb no nporpaMMe RICH I, e KoTopo~ Hc
no.nbaoeaHa no,qnporpaMMa FUMILI/8< pea.nHaYIO~aR a.nropHTM MeTo,qa 
HaHMeHbWHX Kea,qpaToe. HHTeHCHBHOCTb ,qe.neHHR n 1 onpeAen~.nacb 
nyTeM nO,(\C4eTa 4HC.na TpeKOB OCKO.nKOB ,qe.neHHR Ha .naBCaHOBO~ n.neH
Ke. Pe~HM npeAeapHTe.nbHO~ QH3HKo-xHMH4ecKo~ o6pa6oTKH TpeKoeoro 
,qeTeKTopa lo1 npo~eAypa noAC4eTa 4HC.na TpeKOB He OT.nH4a.nHCb OT 
H3.nO~eHHbiX B /9< 

PE3YflbTATU H HX 06CYm~EHHE 

HeKoTop~e y,qo6Hble AnR onpe,qe.neHHR ( HyK.nH,qbl 1o1 Hx ~,qepHbte 

xapaKTepHCTHKH npHee,qeH~ B TafinHL.Ie. Bee OHH HMeiOT cpaBHHTe.nbHO 
KOPOTKHe nepHOAbt no.nypacna,qa, 6~cTpo pacna,qaiO~HecR npe,qwecTeeH
HHKH, .nerKO H,(\e.HTH(j>Hl.IHPYeMble raMMa-.nHHHH lo1 ,(\OCTaT04HO Ha,qe~HO 

H3MepeHH~e KyMy.nRTio1BH~e B~XO,(l~. ~aHH~e no KyMy.nRTHBH~M B~XO,(laM 

no.ny4eH~ B peay.nbTaTe ycpe~HeHHR 3KCnepHMeHTa.nbH~X peay.nbTaTOB, 
np1o1ee,qeHH~X B KOMnH.nR~HH/S .. ~.n~ 87Kr B 3TO~ pa6oTe npHBe,(\eHa 
.nHwb o,qHa ccbtnKa, no3TOMY ,q.n~ o~eHKH ero KYMYn~THBHoro e~xo,qa 
npHe.neKa.nHcb AaHH~e Ha/ 3/. A6co.niOTHble KBaHTOB~e BbtXOAbt 6pa.nHcb 
Ha/ 1 0~ Ha p1o1c.2 BHAHO, 4To, HecMoTpR Ha ,qoeo.nbHO c.no~Hbt~ cneKTP 
OCKO.nKOB Ae.neHHR, PRA raMMa-.nHHH~ XOPOWO paapeWeH H HaAe~HO 
HAeHTH¢H~HpoeaH. 6~.n1o1 HcnonbaoeaHbt (j>oTOnHKH 175,85 KaB( Ba-139), 
402,7 K3B(Kr-87),641,17 K3B(La-142), 847,02 K3B 1o1 884,09 K3B 
(1-134), 1383,94 K3B (Sr-92), TaK KaK COOTBeTCTBY~I-ie HyK.nH,q~ 
y,qo6Hbt ,q.nl1 6~cTporo onpe,qe.neHHR f. Peay.nbTaT~ 3KcnepHMeHTa noKa
aaH~ Ha pHc.3, lo13 KOToporo c.ne,qyeT, 4TO 3aBHCHMOCTio1 f OT Ey, 
onpe,qe.neHHbte C nOMO~biO CTaH,qapTHbiX HCT04HHKOB QCnt lo1 npe,q.no~eH
HO~ e ,qaHHO~ pa6oTe MeToAHKH, o4eHb xopowo cor.nacyiOTCR. CTaTHCTH-
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Ta6JIHJ:.\a 

HyK~B,~t IloJUllolit BliXO~ ~ El • KBaBoroBHI B A 
!l8l!OtWt :mao~ IQ'KJlJI.J{I1 BHXO~ Tr/2 TI/2 

lt8B 
yl\ % by"' Y~ % <il"( ~ % $~ 

B'7Kr 2,53 4,! 2,5! 7 402,7 50 3 76,4 MBB 55,7 c 
9IS~"" 5,89 2,0 5,45 4 749,8 23 4 9,48 '1. 58,0 c 

!024,3 33 2 
9251'" 5,95 3,! 5,56 7 !383,94 90 IO 2,7! "· 4,48 c 
r;nl:.r 6,00 2,6 5,72 3,5 355,39 2,3 0,4 !7,0 '1. !,22 c 

743,36 92,8 0,3 
99Mo 6,!3 I,I 6,!3 2 I8I,CY7 6,3 9 66,7 '1. 26 MBB 

I03Ru. 3,09 6,4 3,00 2,4 4r:Y7,00 86,4 3,5 39,35 ,JtH. 50 c 
I34r 7,7 !,8 7,2! 5,6 8li7 ,02 95,4 0,3 52,6 MilK 4! ,8111111! 

884,09 65,3 I,O 
I351 6,54 2,0 6903 5,3 !260,4! 29 I 6,6! '1. !9,2 c 
139e,a. 6,55 2,0 6,46 3,6 !65,85 22 4 1,38 'I~ 9,5 111111! 
I40Lo.. 6,30 !,2 5,85 1,4 328,77 !8,6 0,7 40,22 '1. I2,8I.ztH 

48?,03 43,0 1,5 
925,24 6,8 0,4 

!595,49 95,5 .0,3 
140 Ba.. 6,30 !.2 F..n T A l;'l,., 'l ,., " " c- J:G ,iii ,JtH. l , U'l MHR .. --· ,- -·~ 

vov 

I42La. 5,89 !,6 5,?0 5 64!,1? 49,0 3 92,4 lillllll IO,?MIIB 
I43ce 5,93 1,2 5,?9 3 293,26 4!,3 - 33,? '1. !4,01001 
14?Nd 2,30 3,0 2,38 4,6 9I,II 27,1 . - IO, 96 ,JtH. I2, 0 MIDI 

4eCKaH OWH6Ka B BenH4HHe f AnH AaHHOH nHHHH o6ycnoeneHa OWH6KaMH 
B onpeAeneHHH 4HCna TpeKOB /-3%/, KBaHTOBOrO B~XOAa HCnOnbayeMOH 
raMMa-nHHHH, KYMYnHTHBHOro B~XOAa HYKnHAa /CM. Ta6nH~y/, eenH-
4HH Px , ~ , Pa /2-5%/ H COCTaBnHeT B CYMMe 6-13%. EcnH y4eCTb, 
4TO 4HCno HCnOnb3yeM~X raMMa-nHHHH MOmeT 6~Tb eenHKO, TO AOCTH4b 
menaeMOH CTaTHCTH4eCKOH T04HOCTH onpeAeneHHR ¢YHK~HH c(Ey) 
He npeACTaBnReT OC060H TPYAHOCTH. 

C APYrOH CTOpOH~, HanH4He CHCTeMaTH4eCKHX norpeWHOCTeH onpe
AenHeT npeAenbHY~ T04HOCTb npeAno~eHHOH MeTOAHKH. K HCT04HHKaM 
TaKHX norpeWHOCTeH MOmHO OTHeCTH HepaBHOMepHOCTb HeHTpOHHOrD 
nOTOKa BAOnb CnOR ypaHa, pacceRH~e OCKOnKOB OT KOnnHMaTopa, npo
C4eT OCKOnKOB H3-3a Hano~eHHH, HX caMOnorno~eHHe B MHWeHH H T.A. 
AHanH3 3THX ¢aKTOPOB npHBOAHT K B~BOAY, 4TO B TO epeMR KaK OT 
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HOMEP KAHAM 

PHC • 2 • faMMa-crreKTPbl OCKOJlKOB p;eJieHHR 235 U TeiiJlOBbiMH 
HeHTPOHaMH, H3MepeHHble IliJ:.[I B Te<reHHe 30 MHHYT qepeg 
0,13 qaca /I/ H 1,13 <raca /II/ rrocne oKouqaHHR o6ny

<reHHR. 

MHOrHX H3 HHX MOmHO H3fiaBHTbCR nyTeM MOAH¢HKa~HH CXeM~ 3KCnepH
MeHTa /paaHeCeHHe B BaKyyMe MHWeHH ~ AeTeKTopa OCKOnKOB, HC
nonb30BaHHe caMOH MHWeHH B Ka4eCTBe HCT04HHKa raMMa-cneKTpa/, 
HanH4He HeKOTOPbiX H3 HHX o6ycnaBnHeaeT XYAWY~ no cpaBHeHH~ C cy
~eCTBY~HMH MeTOAaMH T04HOCTb /<1%/ onpeAeneHHR f(Ey)• no-eH
AHMOMY, TPYAHO AOCTH4b T04HOCTH, ny4WeH 4eM 3-5%. TaKHM o6pa30M, 
MO~HO CAenaTb BbiBOA, 4TO npeAno~eHHaR 3AeCb MeTOAHKa n03BOnReT 
C XOPOWeH T04HOCTb~ onpeAenRTb a6con~THY~ 3¢~eKTHBHOCTb nn~ 
B WHPOKOM AHana30He 3HeprHH. PaCTBOPRR KonneKTOP OCKOnKOB /H3 
MeTanna HnH nnaCTMaCCbl/ B nOAXOAH~eM paCTBOPHTene, MOmHO HC
nonb30BaTb era AnR npMrOTOBneHMR o6beMH~X HCT04HHKOB 3aAaHHOH 
¢OPM~ H paaMepOB ~ onpeAeflHTb AnR HHX BenH4HHY (. ~aHHOe o6CTOR-
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PHc.3. 3aBHCHMOCTb a6conWTHOll 3~eKTHBHOCTH rrnu OT 3Hep

rHH, orrpeAeneHHaH C ITOMO~bW CTaHAapTHbJX HCToqHHKOB OCrH 
H no OCKOnKaM AeneHHH 235U TerrnOBb~H HeHTpoHaMH. 

TenbcTBo cnoco6cTeyeT np~MeHeH~~ pa3n~4Horo PoAa MeTOA~K a6co
n~THoro 3TanoH~poeaH~R np~ aKT~Ba~~OHHOM aHan~3e /eM., Hanp~
Mep / 111 I. 

0TMeT~M cneAY~~~e nono~~TenbH~e cTopoH~'npeAno~eHHoro cnoco6a 
onpeAeneH~R c: 

1. npHMeHReTCR TOnbKO OAHH HCT04HHK raMMa-H3ny4eHHR. 
2. BenH4HHa c onpeAenReTCR AnR wHpoKo~ o6nacTH 3Hepr~~ /oT 

peHTreHOBCKo~ Ao HecKonbK~x M38/. 
3. Hcnonb3YR HYKnHA c xopowo H3y4eHHO~ cxeMo~ pacnaAa H H3-

eecTH~M C 6onbWO~ T04HOCTb~ KyMynRTHBH~M B~XOAOM, HanpHMep 
140 La, MO~HO OTrPaAYHPOBaTb B a6con~THblX 3Ha4eHHRX cpaBH~TenbHO 

npOCTO nony4aeM~e rpa~HKH OTHOCHTenbHO~ 3~~eKT~BHOCTH nnA. 
4. Cnoco6 no3eonReT onpeAenRTb c AnR npoTR~eHHblX nnocKHX 

/H 06DeMH~X/ HCT04HHKOB npo~3BOnbHO~ ~opM~. 

B 3aKn~4eHHe aeTop~ C4HTa~T ceoHM np~RTH~M AonroM e~pa3HTb 
rny6oKy~ 6narOAaPHOCTb C.n.TpeTbRKOBO~ 3a KOHCynbTa4H~ H nOMO~b 
npH pa6oTe c TpeKoB~MH AeTeKTopaMH ~ npo~eccopy ~.C.3aMRTHHHY 3a 
o6cy~AeHHe pe3ynbTaTOB H nOAAeP~Ky, a TaK~e ~.B.XonbHOBY 3a ~eH
H~e KpHTH4eCK~e 3aMe4aHHR. 

JlHTEPATYPA 

1. oanA~H C.A. HAP· npHKnaAHaR cneKTPOMeTpHR c nonynpoBoAH~
KOB~MH AeTeKTopaMH. AToM~3AaT, M., 1974. 

6 

r 
I 
I 
;. 

t 

I 

L 

2. 

3. 

4. 

s. 

6. 

7. 
8. 

9. 

10. 

11. 

AHenpOBCKH~ ~1.C. ~ AP· B c6.: npHKnaAHaR RAepHaR cneKTpo
CKOnHR. 1977, B~n.7, C.127. 
rop6a4eB B.M., 3aMRTHHH ~.c., Jl6oe A.A. B3aHMOAe~CTBHe 
H3ny4eH~~ C RAPaM~ TR~en~x 3neMeHToB H AeneHHe RAep, 
Cnpaeo4H~K. ATOMH3AaT, M., 1976. 
Meek M.E., Rider B.F. Compilation of Fission Product 
Yields. USAEC-GEC-NE, 1972, 12154, p.l-126. 
Crouch E.A.C. Atomic Data and Nuclear Data Tables, 1977, 
19, No.5, p.439. 
Thierens H. et al. Nucl.lnstr. and Meth., 1976, 134, 
p.299-308. 
3noKa3oB 8.5. OHRH, Pl0-82-105, Ay6Ha, 1982. 
c~n~H ~1.H. B KH.: CTaT~CTH4eCKHe MeTOA~ B 3KcnepHMeHTanbHOH 
RAepHoH ~~3HKe. ATOMH3AaT, M., 1976, c.319. 
Tretyakova S. et al. Proc. 10th lnt.Conf. on SSNTD, Lyon. 
Pergamon Press, 1979, p.283. 
Table of Isotopes (Ed. by C.M.Lederer, V.S.Shirley). Seventh 
Edition. Wiley lnterscience, N.Y., 1978. 
Simonits A., De Corte F., Demeter A. J.Radioanal .Chern., 
1975, 24, p.31. 

PyKonHCb nocTynHna 
13 H~nR 

B ~3AaTenbCKHH OTAen 
1983 roAa. 

7 



HET n" flPOBEnOB B BAWER B"Bn"OTEKE? 
8bl MO)I(eTe nOJIY'IHTb no nO'!Te nepe'IHCJieHHble HHJKe KHHrH, 

eCJIH OHM He 6biJIH 38K838Hbl paHee . 

AJ-11787 

A13-11807 

,Q1,2-12036 

A1,2-12~50 

,Q~-80-385 

A2-81 -5~ 3 

.Q17-81-758 

A1,2-82-27 

P18-82-117 

,Q2-82-568 

A9-82-66~ 

TPYAW III H~AYHapoAHOH WKOIIW no HeHTPDHHoH ~3MKe. 
AnywTa, 1978. 

TPYAW III H~AYHapoAHOro COB~aHMR no nponop~MOHan~
HWH M APeH~BWH KaHepaH. ,Qy6Ha, 1978. 

TPYAW VI BcecocsHoro coa~aHMA no ycKOPMTenRH sapR
•eHHWX ~acTM~. AY6Ha, 1978 /2 TOHa/ 

TPYAW V H~AYHapoAHOro ceHMHapa no npo6neHaH 0M3MKM 
awcoKMx 3HeprMH. AY6H·a, 1978 

TPYAW XII He*AYHaPDAHOH WKOIIW HOOOAWX Y~HWX no ~3MKe 
BWCOKMX 3HeprMH . 0pMHOpCKO, HP6, 1978. 

TPYAW VII BcecocsHoro co•e•aHMA no ycKOPMTenRM sapR
•eHHWX ~aCTM~ 0 ,lly6Ha, 1980 /2 TOHa/ 

TPYAW pa6~ero co•e•aHMR no cMcTeMaH M HeTOAaH 
aHanMTM~eCKMX a~MCneHMH Ha 38H M HX npMHeHeHMO 
8 TeopeTM~eCKOH ~3MKe 0 ,Qy6Ha, 1979 

TPYAW He*AYHaPOAHOH KOH~peH~MM no npo6neHaH 
HecKon•KMX Ten a AAePHOH ~3MKe. AY6Ha, 1979. 

TPYAW He•AYHaPOAHOH WKonw no CTPYKType AApa . 
AnywTa, 1980 . 

TPYAW VI He• AY HaPOAHor o cose•aHMR no npo6neHaH KeaH
TOBOH TeOpMH nonA. AnywTa, 1981 

TpyAw He*AYHaPOAHOro co•e•aHMA no npo6neHaH HaTeHaTM
~ecKoro HOAenMpoaaHMA B AAepHO-~M3M~eCKMX MCcneAOBa
HMAX. ,Qy6Ha, 1980 

TPYAW VI He•AYHapoAHOro ceHMHapa no npo6neHaH ~M3MKM 
BWCOKMX 3HeprMH. ,Qy6Ha, 1981. 

TPYAW II He•AYHapoAHOro CMHn03MyHa no M36paHHWH 
npo6neHaH CTaTMCTM~eCKOH HeXaHMKM. ,Qy6Ha, 1981. 

TpyAw He•AYHaPDAHOro CMHn03MyHa no nonApH3a~MOHHWH 
ABneHMAH a ~M3MKe BWCOKMX 3HeprMH . .Qy6Ha, 1981, 

TPYAW IV coae~aHMA no Mcnonb30BaHMO Hoawx AAepHo
~H3M4ecKMX HeTOAOa AnA peWeHMA Hay4HO-TeXHM~eCKMX 
M HapoAHOX03AHCTaeHHWX 3aAa4 . ,Qy6Ha, 1981 . 

TPYAW coee•aHMA no MccneAOBaHMAH a o6nacTM 
penATMBMCTCKOH AAePHOH ~M3MKM. AY6Ha, 1982 . 

TPYAW coae~aHMA no KonneKTMBHWH HeToAaH 
YCKOpeHMA, ,lly6Ha, 1982, . 

TPYAW IV He*AyHaPOAHOH wKonw no HeHTPOHHOH 
~M3MKe, ,lly6Ha, 1982, 

3 p. 00 K. 

6 p , 00 K. 

7 p, ~0 K, 

5 p, 00 K, 

3 p. 00 K. 

8 p, 00 K, 

3 p, 50 K, 

3 p, 00 K. 

5 p. 00 K. 

2 p, 50 K. 

2 p, 50 K . 

p. 60 K • 

5 p. ~0 K. 

3 p . 20 K . 

3 p. 80 K, 

p. 75 K. 

3 p. 30 K, 

5 p. 00 K. 

3aKa3bl Ha YfiOMHHYTble KHHrH MOrYT 6b1Tb HanpaaneHbl no anpecy: 
101000 MOCKB8, rnaBnO'IT8MT, n/H 79 

HsnaTenbCKHH oTnen 06beUHHeHHOrO HHCTHTYT8 HUePHbiX HCCneUOB8HHH 




