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1. BBE,L\EH!tlE 

KoMnneKc KOOPAHHaTH~x AeTeKTopoe cneKTpoMeTpH4ecKoH ycTaHoe
KH "rHnepoH 1'/l/ npeACTaBnfleT C060H Ha6op HCKPOBbiX /30 KOOPAH
HaTHbiX nnoCKOCTeH C 0611.\HM 4HCnOM KaHanoB AO 35 000/ H nponop-
4HOHanbH~X /nK/ KaMep /28 KOOPAHHaTHbiX nnocKOCTeH/. 

4T06~ CBeCTH ypoeeHb $OHa ny4KOBOrO cneKTPOMeTpa ycTaHOBKH 
AO MHHHMyMa, B HeM HCnOnb3Y~TCfl TOnbKO nponOP4HOHanbH~e KaMep~. 
PaHee T04HOCTb onpeAeneHHfl HMnynbca naAaOII.\HX Ha MHWeHb 4aCTH4 
orpaHH4HBanaCb WaroM HaMOTKH /2 MM/ npOBOnOK B ~MeBWHXCfl B Ha
WeM pacnopfi>KeHHH o6~4HbiX KaMe pax. 

C 4enb~ nOB~WeHHfl T04HOCTH H3MepeHHfl HMnynbCa nepBH4H~X 
4aCTH4 6~nH C03AaH~ ABe KOM6HHHPOBaHH~e ABYXKOOPAHHaTH~e KaMep~, 
Y KOTOpbiX OAHa CHrHanbHafl nnOCKOCTb B~nonHeHa C warOM HaMOTKH 
cHrHanbH~x npoeonoK 1 MM, APYrafl, opToroHanbHafl eH, o6bi4Hafl -
c waroM 2 MM. 

B HaweH pa6oTe onHCbiBaiiJTCfl KOHCTPYKTHBH~e OCOUeHHOCTH, xa
paKTepHCTHKH H pe3ynbTaTbl 6onee 4eM ABYXrOAOBOH 3KcnnyaTa4HH 
3THX ABYXKOOPAHHaTHbiX nK. 

2. KOHCTPYKU~n nPOnOPU~OHAflbHO~ KAMEP~ 

CxeMaTH4HO KOHCTPYK4Hfl 
KaMep~ noKa3aHa Ha pHc.1. 
Mep~ 128x128 MM 2 • 

KOMUHHHPOBaHHOH nponOP4HOHanbHOH 

Ee 3~~eKTHBHafl o6nacTb HMeeT pa3-

KaMepa npeACTaBnfleT CofiOH pa3GopHy~ KOHCTPYK4H~, KOTOpafl 
COCTOHT 1-13 4eT~pex COeAHHeHHbiX 6onTaMH 4aCTeH: paMOK C B~COKo
BOnbTHbiMH 3neKTPOAaMH /2/, /3/ H paMOK C CHrHanbHbiMH npOBOn04Ka
MH /1/, /4/. PaMKa /1/ HeCeT CHrHanbHble npoeon04KH, HaMOTaHHble 
c waroM 1 MM /5/. CoeAHHeHHe paMoK Me>KAY co6oH c opToroHanb-
HOH opHeHTa4HeH CHrHanbHbiX npoeono4eK OCYII.IeCTBnfleTCfl c noMOII.\b~ 

HanpaBnfiOII.\HX BTynOK /6/ H cne41-1anbHbiX, T04HO BblnOnHeHHbiX CTfl
rHBaOII.\HX 6onTOB /7/ . .L\nfl ynnoTHeHHfl paMoK Hcnonb30BaH WHYP 
H3 nopHCTOH pe3HHbl /8/, yKnaAbiBaeMbiH B cne41-1anbHbiX na3ax. 
TaKafl KOHCTPYK4Hfl nK no3BOnfleT npH Heo6XOAHMOCTH nerKO BCKpbi
BaTb KaMepy Anfl npoBeAeHHfl peMOHTHbiX pa60T. 

PaMKH /1-4/ H3roTaBnHsa~TCfl H3 3nOKCHAHoro KOMnayHAa K-115 
MeTOAOM OTnHBKH/2/. B Ka4eCTBe HanonHHTenfl HCnOnb3yeTCfl KBap-
4eBafl nblnb. _,L\nfl nony4eHHfl He06XOAHMOi7t >KeCTKOCTH H yMeHbWeHHfl 
BnHfiHHfl yCaAOK 3nOKCHAHOrO KOMnayHAa paMKH apMHPOBaHbl CTeKnOM 
/17/. 0KHa KaMepbl /9/ BblnOnHeHbl 1-13 nonH3THneHTepe~TanaTHOH 

nneHKH TOn~HHOH 40 MKM. ~~~~-----------------
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PHC. I . KOHCTPYKIJ;HH ,[\ByXKOOP.z:IHHaTHOH IIpOIIOpiJ;HOHaJibHOH KaMepbi. 

B paMKax /1-4/ pacnono)f(eHbl T04HO o6pa6oTaHHble IOCTHPOB04Hble 
BTYilKH /10/ H BTYilKH AilB nPOAYBa KaMepbl ra30BOA CMeCbiO /12/. 
Ma11IlapOBble OKHa H BTYilKH COeAHHBIOTCB B eAHHblt.'1 6IlOK-paMKY B npo
~ecce nOilHMepH3a~HH KOMnayHAa, 4TO yMeHbWaeT KOilH4eCT60 Mexa
HH4eCKHX onepa~HJ.1 H nOBbiWaeT HaAe)f(HOCTb ynnOTHeHHA KaMep. nocile 
nOilHOA nOI1HMepH3a~HH paMOK ~CTHPOB04Hble BTYilKH /10/ o6pu6aTbi
BaiOTCB Ha KOOPAHHaTHo-paCT04HOM CTaHKe, 6narOAaPB 4eMy pac
CTOBHHB Me*AY ~eHTpaMH HX OTBepCTI1A BbiAep)f(HBaiOTCR C BbiCOKOA 
T04HOCTbiO /~0,01 MM/. 3TH OTBepCTHB CTaHOBRTCR 6a30BbiMH; OT
HOCHTe!lbHO HHX B Aai1bHet.1weM BeAeTCB YCTuHOBKa ne4aTHbiX 3IleKTpo
AOB /11/ H yKilaAKa CHrHa!lbHbiX npOBOilOK /5/, /13/. Hai1H4He T04-
Hbl~ Gd.:lUt:ibiA u 1 ~t::J.H ... 1 .,..;; uCJICI ""'dC 1 lltJUL\C'-._ IV\... 1 ..-I~UtU'\.It"l 1'\.aMCtJ na 

ny4Ke H AaeT B03MONHOCTb c6opKH KaMep B 6noKH Ge3 HHA~BHAyanb
HoA noArOHKH. 

6biCOKOBOilbTHble nilOCKOCTH /14/ BblnOilHeHbl H3 a!liOMHHHeBoA 
$OilbrH TOil~HHOH 14 MKM H BMeCTe C paMKOA /15/ H3 CTeKilOTeKCTO
IlHTa BKileHBa~TCB B cne~HailbHble na3bl paMOK KaMepbl~ 

AHOAHaR nnocKOCTb /5/ HaMoTaHa npoBOilOKOA H3 30il04eHoro 
BOI1b$paMopeHHeBoro cnnaBa c waroM 1+0,02 MM. AHaMeTp npoBOilOKH -
10 MKM, HaTR)f(eHHe - 13+0,5 r. 3TH npoBOilOKH pacnaHBaiOTCR Ha 
naMeilRX nnaT, H3roTOBileHHbiX ne4aTHbiM cnoco6oM H3 $OilbrHPOBaH
Horo cTeKilOTeKCTOilHTa. BbiBOAbl c 1-MHililHMeTpoBoA nnocKOCTH CAena
Hbl 4epe3 OAHY npoBOI104KY Ha ABe CTOPOHbl KaMepbl, HOMepa KaHailOB 
pa36HTbl Ha ABe rpynnbl - 4eTHble H He4eTHble. MoHTa)f( 3THX coeAH
HeHHA 3aKaH4HBaeTcB pa3DeMaMH THna KAMAK. 

npoBOilOKH BTOpoA aHOAHOH nilOCKOCTH /13/ HMeiOT AHaMeTp 20 MKM 
H HaMoTaHbl c waroM 2+0,02.MM. HaTR)f(eHHe npH HaMOTKe cocTaBI1RI10 
45~0,5 r. 8 3TOA nilOCKOCTH BbiBOA CAeilaH Ha OAHY CTOPOHy. 

PaMKH, cocTaBilR~He 6noK /pHc.1/, HAeHTH4Hbl no pa3MepaM, 
4TO no3BOI1ReT BblnOilHBTb pa3IlH4Hble KOMnoHOBKH KaMep. B HaweM 
CI1Y4ae CHrHailbHble npOBOilOKH /6/, /13/ p~cnonarar.HCb opTOrOHBilb
HO APYr Apyry, Me)f(3I1eKTPOAHble npoMe)f(YT'<H paBHbl 4~0,05 MM. linoK 
06DeAHHeH B eAHHblt.1 ra30BbiA OfiDeM. 
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3. PE3YilbTATbl HCnbiTAHHt:l ABYXKOOPAHIIATHOA nPOnOPI..IHOHAilbHOtl 
KAt1EPbl HA nY4KE YCKOPl1TEil.R HcllB3 

HcnbiTBHHB onHcaHHoA BbiWe nponop~HoHailbHoA KaMepbl npoBOAHilHCb 
B ny4Ke 4aCTH~ cepnyXOBCKOrO yCKOPHTeilR C HMnYilbCOM P = 11 r3B/c. 
CHrHailbl c aHOAHbiX npoBOil04e~ /eM. pHc.2/ nocTynanH Ha ycHn~-t
TenH-$OPMHpoBaTeilH 6Ycll2-912/a/, pacnOilO)f(eHHble HenocpeACTBeHHO 
Ha KaMepe H Aanee c noM~biO cKpy4eHHbiX nap nepeAaBailHCb B 6noKH 
per~-tcTpa~~H r2-922/a/' pa3Me~eHHble 8 KpeATe KAMAK. DilOKH pe
rHCTpa~HH CTpofi~-tpOBBilHCb CHrHBilBMH CO CXeMbl COBnaAeHHA C~HHTHil
IlR~HOHHbiX C4eT411KOB, paCnOilO)f(eHHbiX B ny4Ke 46CTI1~ AO H nOCile 
KaMepbl. 

CBR3b KpeATa c 3BM EC-1010 ocy~ecTBilBilacb KOHTponnepoM 
KKO 04/4/ 1..1epe3 HHTepclleAc c MHKponporpaMMHbiM ynpaBneHHeM/S/ 

AJlR np~-teMa 11 o6pa60TKI1 HHcllOPM6~HI1 HCn~?b30BailaCb CHCTeMa 
c6opa AaHHblx, ycnoBHO Ha3BaHHaB CAMEX-A , no3BOilB~aB C4HTbi
BaTb A6HHble BO BpeMB ~HKila YCKOPHTeilA H 3anyCK6Tb nporpaMMY 
o6pa60TKH B npoMe)f(yTKaX MemAY ~HKilaMH. nporpaMMB o6pa6aTKI1 no3-
BOI1AI16 naily4aTb 3H64eHHA 3$clleKTI1BHOCTI1 KaMepbl, CTpOHTb rHCTO
rpaMMbl pacnpeAeneHHA 4Hcen cpa6aTbiBaHHA no KaHanaM /"npacllHilb 

PHc.2. BnoK-cxeMa H3MepeHHH. 

n ..... 'l .......... -. 
perHCTpau;HH ~aCTHIJ; OT Ha!IpHEeHHH 
Ha KaMepax /KpHaaH I - mar HaMOTKH 
cHrHanbHb~ npoaonoK paaeH I MMi 
KpHaaH II - mar HaMOTKH cHrHanbHb~ 

IIPOBOIIOK paBeH 2 MM/. 

N =j(ll)([,.~1.) 

1.0 
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ny4Ka 11 / 1-1 pacnpeAeJ1eHHH no 41-1CJ1aM OAHOBpeMeHHO Cp,a6oTaBWI-1X co
CeAHHX KaHanos /"KnacTepos"/. Pe3ynbTaTbl Morn~t~ 6b1Tb npeAcTasne
Hbl Ha 3KpaHe A~t~cnneR VT-340 ~t~n~t~ BbiAaHbl Ha ne1..1aTb /AUnY/. 

Ha p~t~c. 3 np~t~BOARTCR nonyl..leHHble B 3THX onbiTax 3Ha4eH~t~R 3<)l
<)leKTHBHOCTei1 BXOARlJIHX B 6J10K KaMep C waroM CltlrHallbHbiX npOBOJ10-
4eK 1 MM /Kp~t~BaR 1/ 1-1 2 MM /Kp~t~BaR II/ B 3aBHCI-1MOCTI-1 OT np~t~

nomeHHOrO K HI-1M BbiCOKOrO HanpRmeHHR. 
npeACTaBJleHHble 3AeCb 1-1 Aanee AaHHble OTHOCRTCR K CJ1y4a~, Kor

Aa KaMepbl npOAYBan~t~Cb TaK Ha3biBaeMOH 11Mar~t~4eCKOH 11 CMeCb~ 

Ar + 27% /C4H10/ + 0,3%/CF3 B/ + 2%/(0CH3)2 CH2/. 
113 PHCyHKa BHAHO, LitO AJ1R 11MI-1J1J11-1MeTpOBOH 11 KaMepbl npOTRmeH-

HOCTb nnaTO pasHa np~t~MepHO 4508 npl-1 3<)l$eKTI-1BHOCTI-1 J1Y4We 99%. 
OrpaH~t~l..leHHe nnaTo np~t~ 6onbw~t~x HanpR~eH~t~Rx HacTynaeT scneACTB~t~e 

pe3KOrO B03pacTaHHR YPOBHR WYMOB. 
Ha4aJ10 nnaTO 3<)l<)leKTI-1BHOCTI-1 KaMepbl C warOM 1 MM /I/ CABHHYTO 

no HanpR>KeH~t~~ np~t~MepHo Ha 700 8 no OTHOWeHH~ K Hal..lany nnaTo 
AJ1R KaMepbl C warOM 2 MM /II/. nocKOJlbKY reOMeTpltiR ABYX noJ10BI-1H 
6J10Ka KaMepbl C BbiCOKOH CTeneHb~ TOI..IHOCTIIt OAHHaKOBa /pa3J11-14a~TCR 

TOJ1bKO War HaMOTKI-1 1-1 AHaMeTp CHrHaJlbHbiX npOBOJ104eK/, TO 3Ta 
pa3HH~a XapaKTep~t~CTHK cnymHT MepOH CYlJieCTBeHHO B03POCWI-1X Tpe6o
BaHHH, npeAbRBJ1ReMbiX npl-1 l-13rOTOBJ1eHHH KaMep C MallbiM WarOM 
/6onee meCTKHe AOnyCKI-1, nOBbiWeHHaR 41-1CTOTa nosepXHOCTeH 1-1 T.A./. 

Ha p~t~c.4 npeACTaBJleHa KpHBaR 3aAepmaHHbiX COBnaAeHHH CTpo6~t~
PYIOlJII-1X CHrHaJlOB no OTHOWeHH~ K CHrHanaM C KaMep npl'. TCTp= 120 HC. 
Kp~t~BaR HMeeT RBHO BblpameHHOe nnaTO, npOTRmeHHOCTb KOTOporo 
cucrasn~eT uKunu tu He. 

113 11 KJ1aCTepHOH 11 AHarpaMMbl AJ1R KaMepbl C warOM 1 MM /p~t~c. 5/ 
BHAHO, LITO 41-1CJ10 co6biTI-1H, KOrAa cpa6aTbiBaeT TOJlbKO OAHH KaHail, 

E: 

tO 
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I 
I 
I 
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r,=12ons 
U= J,8 KV 

OJ I 
100 f 180 f 340 tlnsl 

150 215 N?ons 
PHc. 4. KpHBaH 3 a,n;ep>KaHHhiX coB
rra,n;eHHH ITPH ,Il;ITHTenbHOCTH CTp06H
pyn~ero CHrnana 120 HC. 

PHc. 5. "KnacTepHaH" ,IJ;Harpar-1Ha 

,n;rrH rrporropu;HoHanbHoil KaHephi 
C maroH HaHOTKli CHrHaRbHhiX rrpo
BOROK J 1'41'4. 
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COCTaBJ1ReT nOAaBilR~lJiee 60ilbWI-1HCTBO /85%/. npo~eHT 11ABYXnpOBOil04-
HbiX11 C06biTI-1H npaKTHI..IeCKI-1 COBnaAaeT C aHanor~t~I..IHbiMI-1 AaHHbiMI-1 AJ1R 
11 2-MHJ1IlHMeTpOBOH 11 KaMepbl 1-1 C pe3yJ1bTaTaMI-1, np~t~BeAeHHbiMI-1 B IlHTe
paType/7/ /TaKme AllR wara 2 MM/. TaK~t~M o6pasoM, "KnacTepHbiH11 

MeXaHH3M o6pa30BaHHR CHrHailOB nK np~t~ nepeXOAe OT wara 2 MM 
K wary 1 MM He CKa3biBaeTCR CYlJieCTBeHHbiM o6pa30M B HaWHX YC110BI-1RX 
Ha T04HOCTH onpeAeJleHHR KOOPAHHaT. 3TOT pe3yJ1bTaT CBHAeTeilbCT
ByeT, no HaWet~Y MHeHH~, 0 TOM, LITO pa3Mep 30Hbl o6pa30BaHHR 
ABOHHbiX KnacTepos s"1-MHJ1J1~t~MeTposoi1 11 KaMepe no cpasHeHI-110 c 30HOH 
HX o6pa30BaHHR B112-MHilJ11-1MeTpOBOH 11 KaMepe COKpaTHJ1CR nponop~~t~o
HailbHO wary HaMOTKH. 

np~t~BeAeHHble BbiWe AaHHble CJlymaT KOCBeHHbiM yKa3aH~t~eM Ha 3aMeT
HO B03pocwy~ TOI..IHOCTb onpeAeJleHHR KOOPAHHaT B "1-MI-1Ilili-1MeTpOBOH 11 

KaMepe, LITO CaMO no ce6e He RBJ1ReTCR 3apaHee Ol..leBHAHbiM <)laKTOM. 

4. OnPEAEnEHI1E nPOCTPAHCTBEHHOIO PA3PELIEHI1fl nPOnOPU110HAnbHOVl 
KAMEP~ C WAIOM CI11HAnbH~X nPOBOnOK 1 MM 

,[\IlR HenocpeACTBeHHoro onpeAeneHHR npocTpaHCTBeHHoro pa3pewe
HHR KaMep I-1CnOJ1b30BaJlaCb HH<)lOpMa~HR CO BCeX KOOPAHHaTHbiX Ae
TeKTOPOB ycTaHOBKH "l~t~nepOH 11 /40 KOOPAHHaTHbiX nilOCKOCTeH/. 
noAPOfiHoe on~t~caH~t~e npo~eAYPbl BOCCTaHOBileHHR TpeKOB 6yAeT ony6-
J11-1KOBaHO OTAellbHO. 

3AeCb AOCTaTOI..IHO CKa3aTb, LITO npl-1 O<)l<)l-nai1H-o6pa60TKe BOCCTa
HaBnHBanHCb napaMeTpbl TpeKOB 4aCTH~,npoWeAWHX BCIO ycTaHUBKY ue~ 
pacce~t~BaH~t~R /TpeKH ny4Ka/. Aanee onpeAeilRil~t~Cb paccTORHHR OT 
TpeKa AO cpa6oTaBWeH npoBOilOI..IKI-1 HCCileAyeMOH KaMepbl 1-1 CTPOHJ11-1Cb 
COOTBeTCTBY~lJIHe pacnpeAeJleH~t~R. 

TaKHM o6pa30M 6biJ1H nonyl..leHbl r~t~cTorpaMMbl, xapaKTep~t~3YIOlJIHe 
npocTpaHcTBeHHoe pa3peweH~t~e nK c waroM cHrHanbHblx nposonol..leK 
1 MM /pHc.6/ 1-1 2 MM /p~t~c.]/. 113 3TI-1X r~t~CTorpaMM BHAHO, LITO 
npocTpaHCTBeHHOe pa3peWeH~t~e 11MI-1J1J11-1MeTpOBbiX 11 nK fa = 0, 32/ 
B ABa pa3a ny1..1we, 4eM KaMep c waroM 2 MM fa= 0,65/. 3To e111e 
pas y6emAaeT Hac s TOM, LITo KnacTep~t~sa~~t~R s KaMepe He MewaeT 
nonyl..l~t~Tb YABOeHHY~ pa3pewa~l!IY~ cnoco6HOCTb np~t~ nepexoAe oT wara 
HaMOTKI-1 2 MM K wary 1 MM B HaWHX YCilOBHRX. 

5. BbiBOAbl 

1. Co3AaHa ABYXKOOPAHHaTHaR nponop~HoHanbHaR KaMepa c waroM 
HaMOTKI-1 CHrHallbHbiX npOBOJ104eK 1 1-1 2 MM 1-1 pa3MepOM 3<)l<)leKTHBHOH 
o6nacT~t~ 128x128 MM2. 

2. KaMepa C waroM CHrHaJlbHbiX npOBOil04eK 1 MM HMeeT AOCTaTOI..IHO 
npOTRmeHHOe nnaTO /4508/ npH YPOBHe co6CTBeHHbiX WYMOB- 20 1~/np•C. 

3. BblnonHeHHble Ha ny1..1Ke 1..1aCTH~ c 3Hepr~t~ei1 11 13B ~t~ccneAoBaH~t~R 
noKa3biBa~T, LITO npocTpaHcTBeHHoe pa3peweH~t~e KaMepbl c waroM 
HaMOTKI-1 npOBOilOI..IeK 1 MM ~t~MeeT a= 0,32 MM/AilR wara 2 MM- a=0,65/. 
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PHc.6. PacnpeAeneHHe KpaTqaftmHx 
paCCTOHHHH M~Y TpeKaMH H cpa-
6oTaBmHMH npOBOJIOKaMH AJIH KaMepbl 
c maroM HaMOTKH npoBOJIOK I MM. 

PHc.7. PacnpeAeneHHe KpaTqafmrnx 
paCCTOHHHll M~Y TpeKaMH H cpa-
6oTaBmHMH npOBOJIOKaMH AJIH KaMepbl 
C marOM HaMOTKH npOBOJIOK 2 MM. 

~ 

50 60 70 80 90 

4 HAeHTH4HOCTb pacnpeAeneHHH eepoRTHOCTH cpa6aT~BaHHH co-
• II 

ceAHHX KaHanoe e11 1- H 2-MHnnHMeTpOBOH KaMepax CBHAeTenbCTByeT 
0 TOM, 4TO npH HaWHX ycnoeHRX paaMep 30H~ o6paaoeaHHR ABOHH~x 
KnacTepoe nponop~HoHaneH wary cHrHanbH~x npoeonoK. 

5. aee ABYXKOOPAHHaTH~e KaMep~ 6onee ABYX neT pa6oTa~T B 
cocTaee ny4Koeoro cneKTpoMeTpa ycTaHOBKH "rHnepoH" H noKaaanH 
B~COKY~ HaAe*HOCTb H CTa6HnbHOCTb napaMeTpOB. 
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B aaKmo4eHHe aeTopbl 6naroAaPRT B.n.~enenoea, IO.A.oyAaroea, 
i~.~.noMaKHHa 3a nOMO~b, OKa3aHHY~ npH H3rOTOBneHHH KaMep; 
B.M.KyTbHHa, A.C.onHKa - 3a coAeHCTBHe npH 3anycKe KaMep Ha 
KaHane ycKOPHTenR H~B3; H.H.Ky3He~oea, n.B.4epKacoey - 3a 6onb
wy~ pa60TY no MOHTa>~Y KaMep. 
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2. nyra4eBH4 B.n. ABTOPCKOe CBHAeTenbCTBO CCCP W231019 OT 

04.08.66. o~nn. OHnOT3, 1968, W35, c. 66. 
3. A6neee B.r. HAP· OHHH, 13-8829, ay6Ha, 1975. 
4. mypaenee H.H. H AP· OHHH, 10-8754, ay6Ha, 1974. 
5. CeMeHoa A.A. H AP· OHHH, 13-82-5, ayGHa, 1932. 
6. Cepreee C.B. OH~H, 10-82-225, ayGHa, 1982. 
7. aaMaCKHHCKHH E.A. HAP· npenpHHT nHH~. ~'293, neHHHrpaA, 1976. 

PyKOnHCb nOCTynHna B H3AaTenbCKHH OTAen 
15 HORUPR 1983 roAa. 
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HET n~ OPOSEROB 8 BAWEA S~SR~OTEKE? 

8bl MOJKeTe nOJIY'IMTb no nO'ITe nepe'IMCJieHHble HMJKe KHMrM, 

eCJIM OHM He 6b1JIM 38K838Hbl paHee . 

.1111-80-13 

.114-80-271 

.114-B0-385 · 

.112-81-543 

1110,11-81-622 

.111,2-81-728 

.1117-81-758 

.Ill ,2-82-27 

PlB-82-117 

.112-82-568 

.119-82-664 

.113,4-82-704 

.112,4-83-179 

.1111-83-511 

.117-83-644 

.112,13-83-689 

TPYAW VI Bceco~3Horo coae~aHMA no ycKopMTenAH 3apA
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aHanMTM~eCKMX 8~McneHM~ Ha 38H M MX npMHeHeHM~ 
8 TeopeTM~eCKOH ~M3HKe, .lly6Ha, 1979 

TPYAW He*AYHaPOAHOH KOH~peH~HH no npo6neHaH 
HeCKOn~KHX Ten 8 RAepHO~ ~~3MKe • .lly6Ha, 1979 . 
TPYAW He*AYHaPOAHOH wKonw no CTPYKType RApa . 
AllywTa, 1980 . 

TPYAW VI He*AYHaPOAHoro co8e~aHHA no npo6neHaH KBaH
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TPYAW He*AYHapoAHOro coae~aHMA no npo6neHaH HaTeHaTM
~ecKoro HOAenHpo8aHMA a AAepHo-~H3M~ecKMX MccneA08a
HMRx . ,lly6Ha, 1980 

TpyAw VI He*AYHaDOAHOro ceHMHapa no npo6neHaH ~M3HKH 
8WCOKMX 3HeprMH . ,lly6Ha, 1981. 

TpyAw I I He*AYHapOAHOro CHHn03MyHa no H36paHHWH 
npo6neHaH CTaTHCTM~eCKOH HeXaHMKH. ,lly6Ha, 1981 . 

TPYAW He*AYHapoAHOro CMHn03HyHa no nonRPM3a~MOHHWH 
A e H H ~M MKe C KMX 3Hepr MH . ,lly6Ha , 98 . 

TPYAW IV co8ewaHHR no Mcnonb3o8aHM~ H08WX RAePHO~ 
~~3H~eCKHX MeTOAOB AnR peweHHR Hay4HO-TeXHH4eCKHX 

M HapOAHOX03RHCT8eHHWX 3aAa4. ,lly6Ha , 1981 . 
TPYAW coae~aHMR no MccneAOBaHMRH 8 o6nacTM 
penRTHBMCTCKOH AAePHOH ~M3HKM, ,lly6Ha, 1982. 

TPYAW coae~aHHR no KOnneKTHBHWM MeTOAaM 
YCKOpeHMR . .lly6Ha, 1982. 
TPYAW IV t1e*AyHaPOAHOH WKOnw no HeHTPOHHOH 
~M3HKe. ,lly6Ha, 1982 . 

TPYAW XY He*AyHaPOAHOH wKonw HonoAwx y~eHwx 
nO ~H3MKe BWCOKMX 3HeprMH. ,lly6Ha, 1982 . 

TPYAW YW Bceco~3Horo coae~aHHR no ycKOPMTenAH 
3aPA*eHHWX ~aCTH~ . npOTBMHO, 1982 /2 TOHa/ 

TPYAW coaewaHMA no cMcTeHaH M HeTOAaH 
aHanHTH4eCKHX BW4HCneHHH Ha 38M H HX npHMeHeHH~ 

B TeOpeTM~eCKOH ~H3MKe . .lly6Ha, 1982. 
TPYAW He*AyHaPOAHOH wKonw-ceHHHapa no ~M3MKe 
TR*enwx MOHOB. AnywTa, 1983. 

TPYAW pa6o~ero co8ewaHHA no npo6neHaH H3ny~eHMA 
M AeTeKTHP08aHMR rpaaMTa~MOHHWX aonH . .lly6Ha, 1983. 
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