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1. BBE/lEHHE 

npH HaCTPOHKe H KanH6POBKe H3MepHTenbHWX ycTpOHCTB /B 4aCTHQ
CTH, npeo6pa3oBaTenei1 BpeMR-KOA/ >KenaTenbHO HMeTb HCT04HHKH CHr
HanoB, MOAenHpy~~He ycnOBHR peanbHOro ¢H3H4eCKOro 3KcnepHMeHTa. 
,llnR 3TOH l,\enH YA06HO Hcnonb30BaTb reHepaTOPbl CHrHanoB, cny4aHHO 
pacnpeAeneHHblX BO BpeMeHH. 

l-13BeCTHW reHepaTOPbl, Hcnonb3Yl?~He l.\HQPOBble MeTOAbl CHHTe3a 
nceBAOCny4aHHWX nocneAOBaTenbHOCTeH HMnYnbCOB/l/. Hx HeAOCTaTKOM 
RBnReTCR Kotie4HaR KoppenRl,\HR Me>K,QY BblXOAHblMH HMnynbcaMH, a TaK>Ke 
HanH4He AHCKpeTHOCTH HHTepBanoB Me>KAY HHMH, onpeAenReMOH nepHo
AOM 3aAar.>~ero reHepaTopa •. PacnpOCTpaHeHbl YCTPOHCTBa, OCHOBaHHble 
Ha npHMeHeHHH ¢H3H4eCKHX npol,\eCCOB, npoTeKa~~HX no cny4aHHOMY 
3aKoHy. Cy~eCTBY~T reHepaTOPbl, Hcnonb3Yl?~He ¢nYKTYal.\HH 3neKTpo-
HOB B 3neKTPOBaKYYMHWX npH6opax /THpaTpOHax, naMnOBblX AHOAax//2,3/, 
a TaK>Ke CTaTHCTH4eCKHH xapaKTep cBeToBoro noToKa npH Manwx era 
HHTeHCHBHOCTRx/4/. Bo3MO>KHO Hcnonb30BaHHe AnR 3TOH l,\enH ¢nyK
TYal.\HH BTOPH4HblX 3neKTPOHOB B ¢OTOYMHO>KHTenRX. HeAOCTaTKH nepe-
4HcneHHblX cnoco6oB nony4eHHR cny1-1ai1Hwx cHrHanoB, Ha PRAY c npH
MeHeHHeM paAHOaKTHBH~X HCT04HHKOB, 04eBHAHbl: rpoM03AKOCTb,60nb-
woe noTpe6neHHe 3HeprHH, HanH4He B~COKOBOfibTHWX HCT04HHKOB Ha
npRlKeHHR. 

HaH6onee nepcneKTHBH~ reHepaTop~, Hcnonb3Y~~He co6cTBeHH~e 
WYMW nonynpoBOAHHKOB~X npH6opoB/S ,6/ H WYMbl o6paTHO CMe~eHHblX 
p-n nepeXOAOB, pa6oTa~~HX B pe>KHMe naBHHHoro npo6oR/7,12/.B 3THX 
YCTPOHCTBax C l,\enb~ HCKn~4eHHR BnHRHHR AecTa6HnH3HPY~~HX ¢aKTO
POB Ha CPeAH~r.> HHTeHCHBHOCTb B~XOAH~X CHrHanoB npHMeHR~TCR aHa
noroBwe cxeM~ aBTOMaTH4eCKoro perynHpoBaHHR/9-12/. npH Manwx 
BWXOAH~X HHTeHCHBHOCTRX TaKHe cxeM~ He o6ecne4HBa~T AOCTaT04HOH 
T04HOCTH nOAAeP>KaHHR cpeAHeH HHTeH.CHBHOCTH B~XOAHWX CHrHanoB 
BCneACTBHe KOHe4HOH BenH4HH~ noCTORHHOH BpeMeHH B neTne o6paT
HOH CBR3H. l-13BeCTeH MeTOA nony4eHHR Manoi-i BenH4HHbl cpeAHeH Bbl
XOAHOH HHTeHCHBHOCTH npH AOCTaT04HOH ee CTa6HnbHOCTH nyTeM COBna
AeHHR CHrHanoB ABYX He3aBHCHM~X reHepaTOpOB cny1-1aHHWX HMnynb
CoB/l3/. 0AHaKo 3TO Tpe6yeT ycnO>KHeHHR YCTPOHCTBa B l,\enoM. 

2. onHCAHHE rEHEPATOPA 

B AaHHOH pa6oTe onHC~BaeTCR reHepaTOP HMnynbCOB, cny4ai1~0 
pacnpeAeneHHblX BO BpeMeHH, Hcnonb3Y~~HH B Ka4eCTBe HCT04HHKa 
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Pttc.l. CTPYKTypHafl cxeMa reiiepaTopa. CT2 - gBoHqHbll1 pe
BePCHBm,m cqeTqHK /Kl55HE7/; UAII - IUI~po-aHanoroB&ru 
npeo6pa30BaTeJib /K572TIA1/. 

(TT/\) 

6oR/14/. B 06111eM Cilyllae B 3TOl1 CXeMe MO>KHO np11MeHl1Tb o6paTHO 
CMe111eHHbll1 p-n nepeXOA Jll')6oro BblCOKOllaCTOTHOro nonynpoaoAH11KOBO
ro TPl10Aa. 

B YCTP011CTBe 11cnOI1b30BaHa Cl1CTeMa aBTOMaTl1lleCKoro nOAAeP>Ka
H11R cpeAHel1 11HTeHCl1BHOCTl1 BblXOAHblX J.1MnyI1bCOB, nOCTpOeHHaR Ha 
OCHOBe l.(11$POBblX cxeM. B cpaaHeHl111 C aHanoroaol':i CXeMOH, 3TO Ha
MHOro ynpo111aeT ycTpol':icTao rettepaTopa a ~enoM, ysen11ll11saeT Ha
Ae~HOCTb era pa60Tbl 11 o6ecnelll1SaeT 6&nbWYIO TOllHOCTb nOAAep>KaHl1R 
cpeAHeH 11HTeHCl1BHOCTl1 BblXOAHblX Cl,1rHailOB npH Ma11011 ee aem1411He. 

CTPYKTYPHaR cxeMa reHepaTopa npeACTaaneHa Ha p11c.1. 
YCTPOHCTBO COCTOl1T J.13 KaHana CilyllaHHblX 11MnynbCOB /reHepaTop 

WyMa, ~OPMl1POBaTeilb AI111TeilbHOCTl1, nepeclleTHaR·cxeMa/, onopHoro 
KaHana /reHep~Top onopHOH llaCTOTbl, nepeclleTHaR CXeMa/, CXeM~ 
nepeKillOlleHl1R Al1ana30HOB 11HTeHC11BHOCTl1, CXeMbl cpaaHeHl1R / AB0114-
Hbll1 peaepc11aHbl11 clleT~11K/ 11 l.(11~po-aHanoroaoro npeo6pasoaaTenR 
II.V\n/. 
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reHepaTop wyMa /om1caH11e ero np11Hl.(11n11anbH011 cxeMbl np11BOAl1TCR 
Hl1>Ke/ Bblpa6aTb1BaeT 11MnYilbCbl' cnyllal1Hble •no AI111TeilbHOCTl1 11 apeMeH
HOMY nono>KeHl1IO. Aanee 3Tl1 c11rHaI1bl ~OPM11PYIOTCR no AI111TeilbHOCTl1 
11 noAalOTCR Ha nepeclleTHYIO cxeMy. HMnY~bCbl reHepaTopa onopHoH 
llacTOTbl noAalOTCR Ha nepeclleTHYIO cxeMy onopHoro KaHana. 

CxeMa nepeKil10l1eH11·R A11ana30HOB 11HTeHCl1BHOCTl1 KOMMYTl1pyeT Ha 
BXOAbl ABOl14Horo peaepCl1BHOro ClleTlll1Ka COOTBeTCTBYIOU111e pa3pRAbl 
nepeclleTHblX cxeM, B pe3yilbTaTe llero Al1Cl(peTHblM o6pa30M pery1111-
pyeTCR cpeAHRR 11HTeHCl1BHOCTb BblXOAHblX 11MnYilbCOB. A11ana30H ee 
113MeHeHl1R COCTaanReT /4-106tlO/ 11Mn./c. B 3aBl1C11MOCTl1 OT 06pa3-
L(a WYMRUlero A110Aa B03MO>KHa reHepal.(11R AO 6-106 11Mn./c. 3TOT Al1a
na30H pa3611T Ha 16 nOAA11ana30HOB' KOMMyTal.(11fl KOTOPblX OCYl!leCT
BilfleTCR nepeKillOllaTenRM11 Sl ••• S4. 0THOWeHl1e 11HTeHCl1BHOCTel1 ABYX 
coceAHl1X nOAA11ana30HOB paBHO 2. nepeMeHHblM pe311CTOPOM 1111HTeH
C11BHOCTb11 ocy111ecTBI1ReTCR nnasHaR nOACTpOHKa cpeAHe11 BblXOAHOl1 
11HTeHc11aHocT11. AnR YA06cTaa 3KcnnyaTal.(1111 reHepaTopa aaeAeHa 11H
A11Kal.(11R OKOHllaH11R nepexoAHOro npol(ecca np11 nepeKI110lleH1111 noA
A11anasoHoa. np11 BKI110lleH1111 n11TaH11R Hy>rnb1i71 noAA11ana3oH ycTaHaan11-
aaeTcR np11HYAl1TeI1bHO. 

B AB0114HOM peaepc11BHOM ClleTll11Ke Bblpa6aTblBaeTCR c11rHan,onpe
AeI1RIOUll111 cpeAHIOIO BblXOAHYIO 11HTeHCl1BHOCTb reHepaTopa 11 BKI110lla101111111 
a ce6R c11rHan ow116K11. B UAn 3TOT c11rHan npeo6pasyeTcR a HanpR
>KeH11e nopora KOMnapaTOPa, BXOARU1ero B COCTaB reHepaTopa WyMa. 
C11rH~nlow116K11 flBilReTCR c11rHailOM OTpl11.(aTeilbHOl1 o6paTH011 CBR311 no 
OTHOWeHl1IO K 113MeHeH11IO cpeAHeH Bb1XOAHOl111HTeHCl10HOCTl1. 
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PHC. 2. IlpHHIJ;HilHaJiblla.fl cxeMa reHepaTopa l!IYMOBblX CHrHaJIOB. 

np11Hl.(11n11anbHaR cxeMa reHepaTopa wyMoBblX c11rHanos npeACTaane
Ha Ha p11c.2. 

ToK wyMRl!lero Al10Aa VD2 ycTaHaon11aaeTcn Ha ypoBHe /50-80/ MKA 
reHepaTopoM TOKa VTI.C L(eilblO YMeHbWeHl1R WyHTl1poBaHl1R 11CT04Hl1Ka 
wyMa.c11rttan CHl1MaeTCR 4epe3 11CTOK0Bbll1 noBTOPl1Teilb VT2.A11HaM11lle
CKl111 A11aOa30H WYMOBoro HanpR)KeHl1R A110Aa VD2 cocTaanReT 0,2 B.3ne-
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HeHT DI pa6oTaeT B Ka4eCTBe yc11n11TenR, pa6o4aR T04Ka KOToporo 
/noTeH411an U1/ aaAaeTcR Aen11TeneM R7-R8. 

C¢opMl1POBaHHbl11 no aMnnl1TYAe WYMOB011 c11rHan CHl1MaeTCR C Bbl
XOAa KOMnapaTopa D2. Ha onopHW11 BXOA KOMnapaTopa nOAaeTCR Ha
npRmeHl1e nopora, Bb1pa6aTWBaeMoe B UAn. np11 KOHCTpy11poBaH1111 6no
Ka oco6oe BHl1MaH11e 6b1no o6paiqeHo Ha aaU111Ty reHepaTopa wyMa OT 
11MnynbCHblX HaBOAOK. 

HHn•F ,re••~ 

10• 

105 

10' 

.10' 

10' 

10 10 3tl ,b 5W--6b 10~ TTMKA! 
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PHc.3. PerynHpOBO~Hhle xapaKTe
PHCTHKH reHepaTopa myMOBblX CHr
HanoB: npH perynHpOBKe TOKOM my
MOBoro AHOAa /KpHBaR 1/ H HanpR
~eHHeM nopora KoMnapaTopa /KpH
B&Ie 2 H 3/. ICpHBaR 2 CHRTa npH 
UJ =-1,13 B; KpHBaR 3 - npH 
U1 = -1,20 B. F - cpeAHRR HHTeH
CHBHOCTb BblXOAHhlX HMnynbCOB; I -
TOK myMOBOrO AffOAa; Unop. - Ha~ 
npruxeHHe nopora KOMnapaTopa. 

CpeAHRR BWXOAHaR 11HTeHCl1BHOCTb B aHariorl14HWX reHepaTopax aa
AaeTCR n1160 Benl1411H011 TOKa WYMRU\ero p-n nepeXOAa/10,12/, n1160 
HanpRmeHHeM nopora KoMnapaTopa/9,11/, Peryn11pOBKa HanpRmeH11eM 
nopora KOMnapaTopa AnR on1-1cwBaeMoro ycTpoiicTBa npeACTaBnReTCR 
6onee npeAn04THTenbHOl1 no cneAYIOU\11M npH4HHaM, KaK BHAHO Ha p1-1c.3, 
(j)opMa peryn1-1poB04HOl1 xapaKTepHCTHKl-1 np1-1 l-13MeHeHHl-1 HanpRmeHHR 
nopora KOMnapaTopa /Kp11Bb1e 2, 3/ 6n11aKa · K 3KcnoHeH411anbH011, np1-1-
4eM 11MeeTCR B03MOmHOCTb 113MeHeHHR ee (j)OpMbl 3a C4eT CMeiqeHl1R no
na>KeHHR pa604e11 T04KH U I yc1-1n11TenbHoro 3neMeHTa. 3KcnoHeH411anb
HaR ¢opMa peryn1-1poB04HOl1 xapaKTepl1CT11Kl1 06ecne41-1BaeT nOCTORHHYIO 
OTHOCHTenbHYIO norpeWHOCTb peryn1-1pOBKl1 BblXOAHOl1 11HTeHC11BHOCTl1 
BO BCeM A11anaaoHe reHepa4111-1. Ha p11c.3 /KpHBaR 1/ AnR cpaBHeHHR 
noKa3aHa peryn11poB04HaR xapaKTePl1CTl1Ka np11 113MeHeHl11-1 TOKa WYMR
U1ero AHOAa, np1-1 peryn1-1poBKe HanpRmeH11eM nopora KOMnapaTopa K To
MY me yMeHbWaeTCR BKnaA WYMOB yc1-1n11TenbHOro TpaKTa B 06U1YIO HH
TeHCl1BHOCTb BblXOAHblX CHrHanoB' 4TO oco6eHHO 3aMeTHO np11 MHHHManb
HblX BblXOAHblX HHTeHCHBHOCTRX reHepaTopa. 

To4HOCTb nOAAepmaHHR cpeAHeii BblXOAH011 HHTeHCl1BHOCTl1 3aBHCl-1T 
OT pa3PRAHOCTl-1 nepec4eTHOH cxeMbl B Ka Hane cny4a11HblX HMnynbCOB' 
onpeAenR10U1e11 cTaT11cT1-14eCKYIO ow1-16Ky nepec4eTa cny4ai1Hwx c11rHanoB 
11 COOTBeTCTBY10U1e11 pa3PRAHOCTl1 UAn, OT KOTOPOH 3aBHCl-1T acTaT1-1-
4eCKaR OWl-16Ka Cl1CTeMbl peryn11poBaHHR. B onHCblBaeMOM YCTP011CTBe 
1-1cnonbayeTcR 10 paapRAOB nepec4eTH011 cxeMw 1-1 8 paapRAOB UAn, 
4TO noaaon1-1no, C y4eTOM peryn1-1pOB04HOl1 xapaKTepHCT11Kl1 /p1-1c.3, 
KP11BaR 3/, nonY41-1Tb T04HOCTb nOAAepmaHl1R cpeAHe11 BWXOAHOH 11H
TeHCl1BHOCTl1 B npeAenax ±_5% Bo BCeM A11anaa0He reHepa41-11-1. B re-
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HepaTope npeAYCMOTpeHa B03MOmHOCTb yBen114eHl1R pa3PRAHOCTl1 nepe
C4eTHWX cxeM 11 UAn c 4enb10 noBwweH11R T04HOCTl1 nOAAepmaH11R cpeA
H~i1 11HTeHC11BHOCTl1 BWXOAHWX c11rHanoB. 

BWXOAHWe c11rHanw reHepaTopa CHl1MalOTCR C paa"beMOB "NIM"11 113Cfl11 

B COOTBeTCTBY~U\11X YPOBHRX. 

KoHCTPYKTl1BHo np116op BbmonHei-t B R4ei1Ke KAMAK eA11Hl14Hoi1 w11p11Hbl. 

3. l!JYMOBblE XAPAKTEPHCTHKH rEHEPATOPA 

BamHoi1 xapaKTep1-1cT11Ko11 reHepaTopa, on11cwBa10U1e11 era KaK 1-1c
T04Hl1K cny4al1HblX c11rHanoB, RBnReTCR pacnpeAeneHHe BblXOAHblX 
11MnynbCOB BO apeMeHl-1. 

P11c.4a,6 /Kpl1BWe 2 11 3/ 1-1nn10cTp1-1pyeT COOTBeTCTBHe apeMeHHOro 
pacnpeAeneHHR awxo,qHblX c1-1rHanoa reHepaTopa aaKoHy nyaccoHa AnR 
ABYX aenl141-1H BblXOAHWX 11HTeHCl-1BHOCTel1. B 3KcnepHMeH'Te 6bln11 113-
MepeHW ABa B11Aa CTaTHCTl14ecKoro apeMeHHOro pacnpeAeneHHR: 

1/ pacnpeAeneH1-1e apeMeHHWX HHTepaanoa MemAY 1-1MnynbcaM1-1 Heaa
a1-1c1-1Moro on·opHoro reHepaTopa 1-1 nepablM np1-1weAW11M HMnynbcoM 1-1cnw
TWaaeMoro reHepaTopa /Kp11awe 2, p1-1c.4a,6/, 

2/ pacnpeAeneH1-1e apeMeHHbtX HHTepaanoa MemAY ABYMR nocneAo
aaTenbHWM11 1-1MnynbcaM1-1 reHepaTopa cny4a11Hwx c1-1rHanoa /Kp11awe 3, 
p11c.4a,6/. , 

Ha p1-1c.4a,6 BHAHO, 4TO B npeAenax CTaTl1CTl-14eCK011 ow1-16K1-1 HMeey
CR xopowee cooTBeTCTBHe apeMeHHoro pacnpeAeneH11R aaKoHy nyaccoHa, 
KPOMe y4aCTKa 0-A-B. /Ha p1-1c.46 noKa3aH ~HWb Ha4anbHWl1 Y4aCTOK 
3KCnoHeHTW, COOTBeTCTBYIOU\1-111 ManwM apeMeHaM/. 0TKnoHeH11e nony4eH
HWX xapaKTep1-1cTHK OT 3KcnoHeH411anbH011 np11 Manwx apeMeHax /y4ac
TOK 0-A-B/ o6ycnoaneHO anHRHHeM co6CTBeHHOrO MepTaor.o apeMeHl-1' 
wyMoaoro AHOAa 1-1 <!>OPMHpoaaTenR AnHTenbHOCTH BblXOAHWX 1-1Mnynbcoa. 
MaKCHManbHaR aenH411Ha 11HTepaana 0-B AnR AHOAa 2r4016, l-13MepeH
HaR np11 Ml-1H11ManbHblX HHTeHCl-1B HOCTRX BblXOAHblX HMnynbCOB, COCTaa
nReT 3 MKC. 

HanH411e ynOMRHyToro OTKnoHeHHR xapaKTePHCTl-1Kl1 OT_3aKOHa nyac
COHa He MewaeT 1-1cnonbaoaaH1-1~ AaHHoro reHepaTopa AnR 1-1aMepeH1-1R 
AH¢¢epeH41-1anbHOH 11 l-1HTerpanbHOl1 Hen1-1HeHHOCTe11 apeMR-41-1(j)poablX 
npeo6paaoaaTenei1. C noMOU\blO on1-1cb1aaeMoro reHepaTopa np1-1 ABYX 
aenH41-1HaX BWXOAHblX 11HTeHCl1BHOCTei1 6b1n1-1 CHRTbl 113Mep1-1TenbHble xa
paKTepHCTHKl-1 apeMR-41-1¢poaoro npeo6paaoaayenR/15/ /p1-1c.4a,6, 
rpa(j)HK11 1/. nony4eHHaR AH¢(j)epeH411anbHaR Hen1-1He11HOCTb 1-13Mep1-1-
TenbHOl1 xapaKTep1-1cT11K11 npeo6paaoaaTenR cocTaa11na aen1-14HHY +0,5%. 

On1-1caHHOe YCTP011CTBO MOmeT 6WTb peKoMeHAOBaHO B Ka4eCTBe 
npocToro, Aeweaoro 1-1 YA06Horo a 3KcnnyaTa41-111 npoaepo4Horo re
HepaTopa. 
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PHC. 4·. PesyJibTaTbl HCIIblTaH11ii: reHepaTopa: a/ rrpu F = 
3. 106 HMII./c; 6/ rrpH F = 105 mm./c. N - KOJitttJeCTBO 

co6~THH; t - BpeMfl. 
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HET RM nPOBEROB B BAWER BMBRMOTEKE? 

Bbl MOllleTe UOJiyqMTb no noqTe nepeqMCJieHHble HMllle KHMrM, 

eCJIM OHM He 6b1JIM 38K838Hbl paHee . 

A11-80-13 

A4-80-271 

A4-80-385 

A2-81-543 

A10,11-81-622 

A1,2-81-728 

A17-81-758 

A1 , 2-82-27 

P18-82-117 

A2-82-568 

A9-82-664 

A3,4-82-704 

A2,4-83-179 

A11-83-511 

A7-83-644 

A2,13-83-689 

TPYAW VI 8cecoosHoro co•~aHHA no ycKOPMTenAH sapA
•eHHwx ~aCTH4, AY6Ha , 1978 /2 TOHa/ 

TPYAW VII Bceco~sHoro coae•aHHA no ycKopHTenAH sapA
•eHHWX ~acTM4, AY6Ha, 1980 /2 ToHa/ 

TPYAW pa6~ero coae~aHMA no CHCTeHaH M HeToAaH 
aHanMTH~eCKHX BWMMCneHMH H3 38M H HX npMHeHeHM~ 
8 TeopeTM~eCKOH ~3HKe , AY6Ha, 1979 

TPYAW Me*AYH3POAHOH KOH~peH4MM no npo6neHBH 
HecKOnbKMX Ten a AAePHOH ~3MKe. AY6Ha, 1979. 

TPYAW Me•AYH3POAHOH WKonw no CTPYKType AApa. 
AnywTa , 1980. 

TPYAW VI Me*AYH3POAHOro co8e~aHHA no npo6neHaH K8aH
T080H TeopHH nonA . AnywTa, 1981 

TPYAW He*AYHapoAHOro coae~aHMA no npo6neHaH HBTeHaTH
~ecKoro HOAenMpo83HMA 8 AAepHO-~H3M~eCKHX MCCneAOBa
HHAX. AY6Ha, 1980 

TpyAw VI Me*AYHapoAHoro ceHMHapa no npo6neHaH ~H3MKH 
8WCOKMX 3HeprHH. Ay6Ha , 1981. 

TpyAw I I He*AYHapoAHOro CMHn03MyHa no H36paHHWH 
npo6neHaH cTaTHCTM~ecKOH HexaHHKM. Ay6Ha, 1981. 

TPYAW Me*AYHBpoAHOro CHHn03MyHa no nonRpM334HOHHWH 
AsneHHAH a ~H3HKe awcOKHX 3Hepr MH . Ay6Ha , 1981 . 

TPYAW IV co8e~aHMA no Mcnonb30BaHH~ HOBwx AAePHO
~H3H~eCKMX HeTOAOB AnA peweHMA Hay~HO-TeXHM~eCKHX 
H HapoAHOX03AHCTBeHHwx 3aAa~. AY6Ha, 1981 . 

TPYAW coae~aHHA no HCcneAOBaHHRH 8 o6nacTM 
penRTMBHCTCKOH AAePHOH ~H3HKM. AY6Ha, 1982 . 

TPYAW coae~aHHA no KonneKTHBHWH HeToAaH 
ycKopeHHA. AY6Ha, 1982. 

TPYAW IV tle*AYH3POAHOH wKonw no HeHTPOHHOH 
~H3HKe. AY6Ha, 1982 . 

TPYAW XY Me*AYH3POAHOH wKonw HonoAWX y~eHwx 
no ~H3HKe BWCOKHX 3HeprHH. AY6Ha, 1982 . 

TPYAW YW Bceco~3Horo co8e~aHMA no ycKOPHTenAH 
33PA*eHHWX ~3CTM4. 0pOT8HHO, 1982 /2 TOHa/ 

TPYAW coa~aHHA no CHCTeHaH M HeToAaH 
aHanMTM~eCKHX 8W~MCneHHH Ha 38M H HX npMHeHeHM~ 
8 TeopeTH~eCKOH ~M3MKe, AY6Ha, 1982. 

TPYAW Me*AyHapoAHOH wKonw-ceHHHapa no ~H3HKe 
TA•enwx MOHOB. AnywTa, 1983. 

TPYAW pa6o~ero coae~aHHR no npo6neHBH Hsny~eHHA 
H AeTeKTMpoaaHHA rpa8MTa4HOHHWX 8onH. AY6Ha, 1983. 
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