
CYXOB A.M., rp~AHeB r .~. 13·80- 11 
DnOK opraH~3au~H MHoroMepHblx If3MepeH~i4 
B I<pel1Te KAMAK 

H3nara~Tc~ np~Hu~n~ nocTpoeH~A 61101<8 opraH~3a~HH MHO
roMepHblx H3MepeHHI1 B KpeHTe I(AHAK. OCHOBHoe Hil3HCl4eHHe 
6J10Kil - CHHxpoH~3aUHA palSaT... HeCKOJ1bI<HI< cneKTp0l-leTpIl4ecKHx 
TpaKToB, cOAep~a~~x aH8J10rO-UH~p08b1e npe06pa30BaT~IlH. finoK 
peam13yeT il>YHK~HH MeA11eHHOI1 CXCMhI coanaAeHHH ., pe)l(CkrOpa 
HaJ1O)I(eHHH. DnOI< B~pa6aTblBaeT Cl1rHDnbl ynpa.l1e!l~R A/1A 1111
HeHHblx cxeM nponYCKDHHR Ha BxoAax Aun. 6nOK 1,,~pnGaT"'BaCT 
TaK)I(e 06Il\HH AIlA Bcex TpaKTOB C~rHaJ1 perHCTpaU~I1. 3BnYCKa~
~HH UHKJ1 nepeAa411 AaHHblx no MarHCTpanl1 KAMAl< D 38M. 6noK 
MO)l(eT o5cnY)l(HB8Tb pa60TY BOCbMI1 cneKTpOMeTpl14eCKI1X rpaK 
TOB. Pa3peWalOU\ee epeMR cxeMbi cOBnaAeHH!1 0,1 -- 1,5 MKC. 
AnI1TenbHOe Hcnonb30BilHHe 6110Ka H CHCTeMbi MHorOMepHbI 
H3MepeHH~ B pa60Tal< no 113Y4eHI1~ AAepHblX peaKuHH HHoro
HYKJ10HHblX nepeAa4 noATBepAI1J1O npaBHl1bHOCTb 1-13nO)l(eH~lblX 

3AeCb npI1H~HnOB pa60Tbi. 
Pa60Ta BblnOJ1HeHa B ~a60paToPHH AAePHblX peaKUH~ OHRH . 

Cooo.eHHe 06~eAHHeHHoro HHCTHTYTa ftAepHWA Hc~eAo.aMHH. AYGHD 1980 

Sukhov A. M., Grldnev G.F . J3·RO· 11 
CAMAC Module for Organization 
of Multlparameter Analy~j~ 

Principles of organization of a CAMI\C module for 
multiparameter analysis are de~cribed . It I 
t_n _ ~v..o r:tu:.g.rU.:r..a- t.h._ .Q..AL_fo.rmaor n 0 f ... f eM ' -A_IUI_t:--'--"lftJQ..t.J 

P a60T a aM r'n HTYAHo- UVltPPOBblX npe06pa30BaTene.:1 / Aun/ B MHoro
Me pHoM pe~VlMe VlMeeT PRA oc06eHHocTe~. npOcToe 06oeAVlH€HVle ABY X 
VI 60nee Aun, KorAa opraH Vl3 YIOT CP. HX B3aVlMHble 6noKVl poBKVI Ha Bpe
MR 06pa60TKH VI perVlCTpaU VI \-i C06bITI1~ I l l , He AaeT YAOBneTBo pVlT e nb
H~X pe3ynbTaTOB . . SonbWVlHCT BO OWI1 60K npOI1 CXOAVl T Vl3- 3a HeyeTKO~ 

CI1 Hx pOHIo13a UI1 V1 YCTPO~CT B ynpa BneHVlA Aun , BKnlOyeHHblX B pe~Io1M 

CO BnaAeHVlR . nYYWl1e pe3yn bTaTbi A aeT CI1H XpO HVl 3 a UI1R paOOTbi Aun 
npl1 nOMOLUI1 cneUVlaIibHoro 6nOKa 2, 3

1
• S HacTORLUe~ pa60Te on Vl Cbl

Ba e TCR 6J10K OpraHI13aUVlI1 MHo rOl~e pHb!X H3MepeHI1 i' B Kp e~Te KAMAK 
/60C- 8 / C I1c nonb30B aHI1 e M Au n , Onl1Ca HHblX B / 4 / . OH npeAycMaTpl1
Ba eT pa60TY Aun C Ho pManbHO OTKPWTblM BXOAOM VI nony yeHVle OTMeT
KI1· BpeMeHVI 0 npl1xoAe BxoAHoro HMnyn bca VI An l1T enbHOCT I1 ero 06
pa6oTKI1 B Ka)!(AOM Aun B BI1Ae CVl rHalla " BpeMR npe 06 pa30BaHI1R"/Sn/ . 

OCHOBHble $Y HKUI1 I1 o lloKa 60 C-8 : 

1. OnpeAelleHVle <!l a KTa nOR BIle HI1R Cl1 r HanOB "S pe MR npe06pa30
BaHI1R" /sn/ BO Bc ex BbiAe neHHblX TpaKTa x B Te yeH l1 e Bblo paHHoro 
npOMe )!(YTKa BpeMeHVI .J e / VlHTePBa ll cOBnaAe HI1 ~/ . 

2. · SblAelleHVle caMoro "AnVlHHoro" CVlrHana sn . 
3. Bblpa60T Ka nOTeH lI l1 aIia "EIlOKl-l pOBKa nl1He.:i HblX . BOPOT Aun" 

/ En S/ Ha BpeMR pe rl1 CTp aU I1I1. 
4. Sblpa60TKa CVlrHan a "3anpo c perv.cTpal\VlVI" (L) B KOHli e 

caMero AnVlHHoro CVlrHan a sn. 
61l0K He BblCTaBIlReT CVlrHana "3anpoc perVlcTPaUIIIVI", 'a . Bblpa6a

TblBaeT nOTeHUVlan "61l0Kl1pOBKa perv.'cTpaUVlVl" /SP / B cnyyaRX, ecnl'l: 
a/ HayaFlO CVlrHalla sn B KaKOM-1l1160 TpaKTe He YKJ1aAbIBaeTCR 

B HHTepBan COBnaAeHVI~ ( r );e 
6/ CVl r Hall sn B nlOooM Aun nORBl1llCR B MOMeHT nepeKJ1lOyeHIIIR 

J1I1He~Hblx BOPOT npVl CHRTVIVI nOTeHijVlana 6nS /VlHTepBall HeAoBepVlR 
no 3aAHeMY tPPOHTY EnS - r II /, T. K. B 3TOM cnyyae BXOAHO~ 
Cl1rHan 0 6pa6aTbiBaeTCR C VlCKa~eHI1RMVI; 

B/ CVlrHan sn Ha n~60M Vl3 BKnlOyeHHblX B Kpe.:1T KOAVlp OBLUVlKOB 
Ha4anCR Cpa3Y ~e nocne BblCTaBlleHVlR flOTeHL\l'1ana sns /I1HTepBan 
HeAOeepl1R Ha nepeAHeM ¢POHTe EnS/, T.K. 11 B 3TOM cnyyae MOrYT 
B03HI1KHYTb VlCKa~eHI1R BXOAHorO CVlrHalla. 

nOTeHL\l1anbi Ens 11 EP nepeAalOTCR Ha Bce Aun yepe3 MarlllCTpanb 
KAM'AK /WI1HbI P 2 11 PI COOTBeTCTBeHHO/. nepBbl~ npeAynpeIKAaeT 
nOBTopHoe cpa6aTbiBaHI1e Aun AO KOHua perVlCTpaUI'1I1. STOPO.:1 3anpe
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~aeT B03HHKHOSeHHe S ALtn HMnynbca "KOHell npeocpa30saHHR" 101 
c6paCblsaeT aApeCHbiCi C4.eT4HK 14 / . B pesynbTaTe no OKOH4aHHIo1 CHr

Hana 6P Bce ALtn rOTOSbi K AanbHeHweH pa50Te. 
~YHK41010HanbHaR cxeMa finOKa opraHH3allHH MHorOMepH~X H3Mepe

HH~ npHseAeHa Ha puc.l, a BpeMeHHaR AHarpaMMa ero pa60Tbi 

Ha puc. 2. Hal.lano CIo1rHanOB "BpeMR npe06pa30BaHHR" IBn/, nOCTY

nalOlllHX B 60C-8 1013 ALtn, BKnlO4eHHbiX B CHCTeMY, CTporo c<!>a3Hpo
saHO C sepWHHaMIo1 05pafiaTbiSaeMbtX HMnynbcoB IA 1 101 A2 Ha puc. 21. 
npOMelKYTOK speMeHH r c ' oTseAeHHblCi AnR BblRBneHHR <!>aKTa COBna
AeHHR CHrHanOB Bn 1.13 sbl6paHHblX TpaKTOB InepeKnlO4aTenH nn 1 ~8. 
puc.l1 Ha4HHaeTCR B MOMeHT npHXOAa nepBoro CHrHana Bn. nOcne 

OKOHl.laHHR CHrHana Te BblpafiaTbiBaeTCR nOTeHlIHan 6nB, 6noKH,pylOlI\H.:1 
BXOAbi ALtn AO KOHlIa perHCTpallHH. nOTeHlIHan 6nB <!>opMHpyeTcR 101 

npH Hanlo1I.1HH CHrHana i 13anpeTI Ha MarHCTpanH KAMAK. 
B MOMeHT npHXOAa nocneAHe ro CH rHana Bn B HHTepBane 'c cxeMa 

cOBnaAeHHCi 12 Ha puc .l1 BblCTaBnReT "noTeHlIHan perHCTpallHH", 

1.13 KOToporo <!>OpMHpyeTcR "3anpoc L ", AalOUlHrl Ha4ano npolleccy 
CI.IHTblSaHHR HH<!>opMallHH C 6y<!>epHblX perHCTpOB aHanorO-UH$pOBWX 

npe05pa30BaTeneH. OAHOBpeMeHHO HanH 4He' 'nOTeHlIHana perHCTpa

lIHH" cnYlKHT 3anpeTOM AnR <!>OpMHpOBaHHR nOTeHlIHana 6P. 
C5poc "3anpoca L" OCYll\eCTBnReTCR KOMaHAaMH F(2), F(lO) , 

Z H C. 
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PUc .l. DnOK-cxeMa 60c-8. 
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Puc. 2. BpeMe HHaR ,qHar p a MMa p a 6 0 Tbi EiOC-8. 

B cny4ae "HeCOBnaAe HHfl" nOTeHUHan pe rHCTpaUHH He BnICT .l BnR

eTCR ITPHrrep T L a finoKe c O BnaAe H~1 j;i 12 , puc.] I OCTaeTUl a HC
XOAHOM COCTORHHH/, H no HCTe4eHHH HHTepaana apeMeHH Fe B~pafia 
TblBaeTCR nOTeHU~1an "6nOKHpoaKa perHCTpallHHIO lEiPI Ha ace CYM

MapHoe BpeMR npeofipa30aaHHR I~ Bn/. 
no OKOH4aH~1H CHrHana 511B cxeMa KOHTponR 111 Ha puc.] I <!>op

MHpyeT cwrHan "~HTepBan HeAoBepHR T" ". Tenepb, ecnH B 1'10
l~eHT OTKPblTHfl nHHe.:1Hblx BOPOT Ha BXOAe Alln Y)l(e np~1 CYTCTBOB a n 

HMnynbc, nH60 Ha4ano mofioro Bn ne)!(HT a npeAenax "HHTepaana 

HeAoBepHfl", BblpafiaTblBaeTcR nOTeHUHan 6P. "lt1HTepBan He,qo6epHR! ' 
<!>OpMHpye-,;cR H npH BblCTaBneHHH nOTeHUHana EinB Ha MarHCTpanb 
KI\MAK 11 Ha puc. 1I. EcnH B MOMeHT BblCTaBneHHR nOTeHUH ana EinB 
nORBHTCR XOTR fiw OAHH CMrHan Bn lOT KOAMpOBlI\HKa, He BKnI04eH

Horo B pe)!(MM COBna,qeHHA/, TaK)!( e Bwpa6aTblBaeTCR nOTeHUMan EiP 

17 Ha pt<c.] I, 3anpell1alOlI\H.:1 perHCTpaUHIO Bcero "C06bIH1R". nOcne,q
Hee n03BonReT opraHM30BaTb pe)!(HM "HeofiR3aTenbHblX coana,qeHHH", 

npH KOTOPOM B TpaKTax, He BKnlO4eHHblX B pe)!(MM COBnaAeHMH, 6YAYT 

3aperHCTpMpOBaHbI TonbKO Co6b1TMR, no BpeMeHH KoppenHpOBaHHble 
C "OCHOBHbIM". HH)!(e AaeTcR onMcaHMe OTAenbHblX y3noB 6nOKa EiOC-8. 

iflOpMHpOBaHMe CHrHanOB "BpeMR npe06pa30BaHMR" - Bn Ipuc .31 

BXOAHble <!>OpMHpOBaTenH CHrHanOB Bn COAep)!(aT R-S TpHrrepbl 

11,2 Ha puc. J/, KOTopble B3ao,qRTCR no nepeAHeMY <!>POHTY COOT

2 3 
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PUc . 3. CXeMa 9xoAHo ro ~OpM~po8aT en~ c~rHana Bn. 

BeT c TBylOLl\e rO c~ rHana VI c5pacblsalOTcfl B I(OHqe caMoro "AJl~HHOrOIJ 
CI1rHana an. 

BwxOAHwe CI1rHanW $OpMI1 pOBaTene~ wepe3 KOHT3KTW KnaSMWHoro 
nepeKnKl i.laTenfl Ili nona A3lOT Ha 9XOA BOC b t~I1 KaHanHtOH CX~Mbl COB
naAeHI1~ 12, puc.ll VI ,Q3nee Ha (jlOpMI1pO Ba t-l I1e "nOTeHlI I1ana perl<1C T
palll111". PasoMKHYTblH KOHT 8KT BbIBOAI1T cooTse TcTsYIOUH111 Tpax-r 113 
pe~V1Ma COBna~eHM~. 

TpV1rrepbl 3,4 lpuc . 31 cnY~3T AJl.R Bbl,QeneHWl nepeAHI1 X ¢POHTOB 

CY1 rHanoa sn. i.1MnYil bCb! C AV1t1l!lJepe Hl\V1PYlOIU l1x l.\en04eK /r tJ I1 cp. ' 
-100 Hcl nocTyn31OT H3 Cxe ,"1Y ¢OP"I~lpoBaHHSI "V1HTeps3,no B ~eAOBe
PY1H" no nepe,QHeMY ~POHTY nOTeHllVlana 611B 11, puc.l l . 
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Puc . 4 . CxeMa SblAeneHVlfl Cat10ro "AnHH HO ro" CVI rHana !3n. 

4 

Cx e Ma SblAeneHl1fl c a ~loro AJWI HHOro CI1rHana Bn /puc.41 

, CI1rHaIlbi e n OT OTAenb HblX TpaKToB 06"beAI-IHfI!OTCfI no ;;xeMe " \IIIlW ' 
v1 ,2 Ha puc. 41 Y1 o6pa3YIOT CI1 f"HC!n k Bp. np • 

nepeKpWTVle c~rHanoe Bn o6ecne411saeTcfI TpMrrepHo!ii cxeMo!ii 


13, 4." ;.>uc.4/ , KOTopaH B380AI-1TCfl no nepeAHeMY $pOHT Y nepso,o 

~3 CY1rHa~OS sn ~ eOCC T aHaeIl~BaeTC~ C saAepmKo!ii T 1 15,nl, A2, 

C1 puc.41 B I(OHL\e Cl-lr l'lan a ~ Bp . np. 


BblxoAHOi1 CM,Han C Tpl-lrrepa /ll, puc.41 3aAepIKJ;lSaeTCR Ha s pe
Mfl Tc 16,7, A3 ~ C2 , puc. 41 ~ nOAaeTCH Ha $OpMl-1pOSaHVoe nOTeH
l.\~ana 6IlB, a T'iJKX{e S Tpal<T cosnaAeHI-I~ / 2, puc. J I. 

Cxe Md 8 Ipuc . 4/ 3 aMbiKaeT Ha apeMSI TC uenb nOnOIKI-ITe~bHo.:1 06
paT Ho i1 Caflal-1, o6eCne 4Y1 SClil TaK~M o6pa30M MI-1HiIlManbHYIO AnI-lTe!1b -

HOCTb c~rHana ~an, PCl 6 HYIO +'1'TcoBn• 

CxeMa 3bJAeneH""~ ""'HTep sanOB HeAOeepI-I.R" 

VI YC T paHeHYi ~ Yi CKdlKeHJ;I.:1, Ce.R3a HHblX C KOHe4HbiM 

speMe HeM nepeKJl104e H~H Il~Hei1Hblx aopOT Ipuc .51 


B c x eMY BXOAflT ABa ns - Tpl-1rrepa 1-1 cxeMbl !\lOpMl-1pOBaHI-I~ 1'J;lH 

Te p sano8 H€AO Se pY1 >l" Ha nepeAHeM / 1. puc.l1 J;I saAHeM $poHTe 

c'" r Mana "EiJlOKJ;lpOSKa nl-l Hei1Ho,lx BOPOT II /611 S/. 


AnJ;l TenbHOcTb I-IHTe pSana He~OBepl-1S1 no nepeAHeMY ~pOHT y 6flS 
o npe.qelHleTCR nocToHHHoi1 ep eMeHI-I AI-1!1K1>epeHl\IiIPYfOU\Y1X i.\ene.:1 BO 

,9XOAHbIX CPOpMl<1pOBaTenflx C'A r HanOB Bn Ipuc.3/. TaKI-IM o 6 pasoM, 

cx eMa t!><>PMY1p03aHHfI I1HTepedna HeAO eepl-1fl no ne pe,qHe MY $pOHTY 


ilS ilanReTCfI npOCTO cxeMo.:1 06'beAI-1He HI1f1 npoAI1$!l>epe Hllll1pOe8HHblx 
C!t1rHa~OS sn /1, puc.ll. Cxe l.\a "W' /6. puc . 51 eblAe~fl eT !l>aKTbI 
c osnaAeH"'fl 3TY1X HMnynbcoe c Cl-1rHanOM 6118 1-1 93BOAI-1T RS-TPl-1 rrep 

1 ,2, puc. 51, t1l0PMVlPYfl TeM caMblM CI-1 rHaIl liP. C6poc Tpl-1rrepa 
o cyU\eCTBllfleTCR no KOHlIY CVI.Hana sn IiIn ~ B KOHue CMr Hana 5IlB 
15, puc. 51. 

"i.1HTepsan HeAOSepVl.A" no 3aAHeMY q,POHTY oIlB !l>0pMY1PyeTcA !113 
CVlrHana EiIlB C nOMOU\blO A~t1l¢epeH~ ~ pylOU\e!ii llen04K~ 17, 8, A', 
Cl, puc.51. KorAa HeT CY1rHanOB l sn VI EiIlB, RS - TpY1rrep 13 , 4 
puc. 51 yCTaH o sneH B VlCXOAHoe COCTO.AHVle 10 Ha BblXOAe ~C5, puc. 51, 
npY1 nOflBneH"'VI CY1rHana EiIlS COCTO.AHVle Tp",rrepa He MeHHeTC.A. 
B MOMeHT CHflT"'H 6nOKVlpOBKY1 nVlHei1Hwx BOPOT 15IlBI Ha BwxoAe AVI!l>
t1lepeHL\Y1PYIOU\ei1 l.\enOYKVI 17,8 - puc. 51 nOflB~TCfl OTpY1l\aTenbHblL:! !<1M

nynbc AnHTenbHOCTblO -' ~ 3 MKC. 3TOT Y1 Mny nbc nOAaeTCR Ha YCTaHO
SOllHbl.:'1 BXOA RS-TpHrrepa 13 , 4 - puc. 51. OAHaKo TpHrrep Vl3Me
HHT CBoe COCTO.AHVle nVlWb B TOM cnY4ae, ecnVl 3a SpeM.A, onpeAe
n.AeMOe 3H1 M Y1HTepSanOM HeAoBe p"'fl, nOflBIo1T C.A e l11e XOT.A 6bl OA"' H 
c",rHan Bn Ic nlO60ro Tp a KTa l \1\ Ha BblxoAe I-1 C5 l puc .51 6 YAeT 
nonOIK"'Te nbHbl!ii nOTeH4Han . np", Cpa6aTbISaHY1~1 TpY1r rep t1lopMl-1pyeT 
CY1rHan 5P. C6poc TpVlrre pa OCYl11eCTBnReTCR no KOHl.\y c~rHana ~ Bn. 
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Puc. 5 . CxeMa BbiAeneHV1B "V1HTepBanoB HeAOBepV1l1" V1 YCTpaHeHI-1B 
V1cKa*eHV1~, CBH3aHH~X C KOHeYH~M BpeMeHeM nepeKn~yeHV1H 
n11He~Hb1X BOpOT. 

B 060V1X cnyyaHX nOHBneHV1H B TpaKTax BXOAH~X CV1rHanOB, no 
speMeHV1 cOBnaAa~~V1X C MOMeHTOM nepeKn~yeHV1H nV1He~H~x BOPOT, 
YTO Morno 6bl IlpV1BeCTV1 K V1X V1CKa*eHV1~, BcxeMY cpopMV1poBaHV1B 
nOTeHl!\V1ana "3anpoc L" nOObinaeTCH V1Mrlynbc "C6poc 3anpoca". 

5nOK 50[-8 B~nonHeH B CTaHAapTe KAMAK. Pa3Mep nepeAHe~ 
naHenV1 - 2 M. 

Ha nepeAHe~ naHenV1 pacnono*eH~: 

al KnaBV1wHbli:1 nepeKn~yaTenb n1-n8, C nOMOll1bKl KOToporo n~60~ 
V13 BOCbMM TpaKTOB BKn~4aeTCH B pe*V1M coenaAeHV1~; 

61 KnaBV1wH~i:1 nepeKn~yaTenb n9-n12, AnH B~60pa AnV1TenbHOCTV1 
V1HTepBana coenaAeHV1~ T c ; 

BI KnaBV1wH~i:1 nepeKJl~yaTenb n13, KOTOP~~ 3aAaeT pe*V1M pa60
T~ 	laBToHoMH~~ V1nK C KOHTponnepOM Kpei:1Ta/; 

r/ CBeTOAV10AHaH V1HAV1KaL\V1B nO TeHL\IV1anOB 6flB, 6P V1 "3anpoc L"; 
AI B~XOAHO~ pa3beM AnB CV1rHana I - MepTBoe BpeMB CV1CTeM~. 

Ha 3aAHe~ naHenV1 6nOKa pacnono*eH~ pa3beM~, yepe3 KOTop~e 
nOABOAHTCH CV1rHanbl Bn OT Aun, BKnKlyeHHblX B CV1CTeMY. 

B 6nOKe V1cnonb3Y~TCH cneAY~Il1V1e ¢YHK~V1V1 KAMAK: 

N·A(O) F(2) (Q = 1) 


N.A(O) F(8) (G = 1) 
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N.A(D) F(lO) 

N·A(O)f (17) 

N.A(O) F(24) 

N·A(O) F(26) 

KOMaHAO~ F(17) 3anonHHeTCH perV1CTp "ynpaBnH~lI\erO cnoBa", 
C nOMOll\b~ KOToporo MO)f(HO C¢lOpMV1poBaTb nOTeH4V1an 6flB V1 OTKnKJ4V1Tb 
pe)f(V1M cOBnaAeHV1~ co Bcex Aun. 

KOMaHAbl F(24) V1 F(26) V1cnonb3Y~TCH AnH MaCKV1pOB<lHI-1H "3a
npoca L II. 

ABTOp~ CYV1Ta~T CBOV1M AonrOM B~pa3V1Tb 6naroAapHocTb fl.n.Yen
HOKOBY 3a none3H~e 06cY)f(AeHV1H B xOAe pa3pa60TKV1 6noKa. 
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KAMAK. B c6.: MaTepV1an~ Vlli Me)f(AYHapOAHoro CV1Mn03V1YMa 
no HAepHoi:1 3neKTpOHV1Ke. O~R~, A13-9287. Ay6Ha, 1975. 

4. 	 TpO$V1MOB A.C., 4enHOKOB n.n. O~R~. 13-8745. Ay6Ha, 1975. 

PYKonV1Cb nOCTynV1na B V13AaTenbcKV1i:1 oTAen 
7 HHBapH 1980 rOAa. 
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TEMATM~CK"E KATErOPHH ITYsnHKAU»~ 


OB~E~EHHOrO HHCTHTYTA ~PHNX 


I1CCJIE,llOBAIDift 


Hli.lleKC 	 TeMaTHKa 

1. 3ltCnepRMeKTsnbKsa <pH3BKS BhlCOKHX 3HeprHit 

2. TeOpeTHQecKsa <PH3KKB BWC OKHX 3HeprHA 

3. 3KcnepHMeHT8nbK8S KeATp OHHSg <pH3HKB 

4. TeopeTHQecx8R <pH3HK8 HH3KKX 3HeprHA 

5. M8TeM8THK8 


6 " HLlepHBR cneKTpOCK onK S H p allHOXHMHSl 


7. qlU3HltB TSDKenhlX HOHOE 

8. KpBOreHHlt9 


9< YCItOPKTeIlJl 


10. 	A STOld8TIl3BIlUH o 6pa6o TKR 3 ltCnep II Me HTalIhHhlx 
IlB HHhlX 

11 . BbI'illtCnBTe lIbH8z MBTeM8TIUte. II TeXKHK8 

12, XUMHR 

13. 	TexNHK8 <pH3a Qecltoro 3KcnepUMeHTB 

14. H c cneaos8aBs TBepllhlX Ten K ~KaKOCTeA 
ao.e pHhl),4.B NeTOJlBMB 

i 5. ::h:cnepE:UeHT81lb H8S <PH3HK8 ao.epKblX pe8 KIluA 
n pu RR3KRX 3 He prBHX 

16. n 03RM9TpHSJ H 4lH3HK8 3 BlUHTbI 

17.· T e o pB R KOKJle HCH p OB8HHoro COCTO BHKB 

18. 	HCn01lb30S8HHe peaY1lbTBTOB H Me TOJlOB 
4IYHIlBMeHTB1lbHhlX <PH3HQeC KH X Hc cneaOS8HHA 
B CMe~HhlX 061lBC THX H8YKH H TeXHKlta 
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