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Be.nymee HayqHo--RCCJie.noBaTeJII>cKoe yqpe~eHRe -

- illltlsHKo--aHepreTR'leclGrli HHCTHTYT, r. 06mmcK. 

ABTOpe!PepaT pa30CJI8H " " I977 ro,lla. -----
3atuHTa p;uccepramm COCTORTCSI " " I977 ro,JJ;a 

Ha sace,namm CII8UI'laJIH3llpOB8liHOrO COBeTa ,il. 047. 0I. 05 

rrpH Ra6oparopHH HeMTpoHHott ¢HsHKR H -~6opaTopllltl nnepHHX 

peBKUHH 06'be,UnHeHHoro HHCTllryTa R.IJ;epHHX HCCJie,llOBaHliR 

(r. Jjy6Ha). 

c ,llllccepTalllle;t MOJitHo osHrutm.mTI>cSI B 6H6JmoTeKe OVum. 

Yt~eHrrli ceKpeTap:r, CoBeTa IO.:a. TAPAH 

06ecrretJeHHe aqxpeKTil:BHOCTH 1!8J'IHHX ll:CCJie~OB8IIHit I 

B03MOlltHO des BHCOKOIIpoll:3BO,llHTeJII>HHX Cll:CT8!A cdopa II: 06J 

3KCIIepll:MeHT8JILHHX ,ll8HHHX, 

IioJII>IDJIO pOJil> B p83Bil:TIIIl: ll:3Mepll:TeJI:DHHX Cll:CTeM ll:rJ 

MaJI~;e YHil:BepcaJILHHe u~~:~poBhle BI:I'IHCJIHTeJII>HHe MaiDil:HH (UE 

TOlt CHCT8MOI KBHaJIOB ~JISI IIpll:eMa H Bll.Lt8'IIl: I:(H~pOBOit ll:H<fxJ 

"48J1He UBM HMeiOT OTHocwreJII>Ho rrpocTyiO opraHil:SBl.lmo, .rtocr 

.~JISI BHIIOJIH8HHSI OCHOBHHX OII8P8l.lll:l ITO cdopy, H8KOnJieHIDO 

TeJII>HOI, a B H8KOTOpuX CJIJ'IaSIX II: OKOH'IBTeJILHOI 06pa6oT 

~8HHHX II: IDil:pOKO HCnOJil>3JIOTCSI B Bll'IIl:CJlll:TeJILHHX CHCTeMaX 

tJeCTBe yrrpaBJISIIOmHX aJieMeHTOB .~JISI padoTH Ha JIIl:Hil:ll: c aRc 

M8HTaJil>HHM o6opy,llOB8HHeM, 

TipHMeHeH~~:e UBM B HSMepHTeJII>Hol c~~:creMe OTKpuBaeT 

HCCJie.~OBaTeJISIMH 60JILIDHe B03MOlltHOCTH LtJISI IIOCT8HOBKil: II: p 

aKcrrepHMeHTaJILHHX sarta'I. Pa6oTa B peaJII>HOM MaCmTa6e BP' 

n03BOJISI8T 3~KTHBHO KOHTpoJIHpOB8TL .z:teiCTBil:e BCel anna: 

OI:(8HHB8Tl> npaBHJil>HOCTl> nOJIY'I8HHOI HH~PMBl.lll:H B npo~eCCt 

3KCnepHMeHTa H B 38BI!:CHMOCTH OT pe3yJII>T8TOB ll:3MeHSITl> eJ 

B HJlltHOM H8IIpaBJieHHH, .fl.nepHaSI ~HSHKa Oz:tHa 1!:3 nepwx Cpl 

ecTeCTB8HHHX H8JK IIpHCTynHJia K IDI!:pOKOMy I!:CIIOJll>30BaRI!:IO I 

P83H006pa3HI:le ITOTpe6HOCTH B HCnOJil>30B8HHII Bll'IIICJIHTeJI:DHC 

TeXHHKH onpe~eJISIDT HaJIH'II!:e B ~1!:3HIJeCKI!:X HCCJI8,llOB8T8Jil>CE 

ueHTpax 6oJILIDoro KOJIH'IecTBa UBM, OTJIH'IaiOmll:XcSI KaK BH'IIl:C 

TeJI:DHOI MOIIIHOCTI>Il, TaK II z:tpyrHMH xapaKTepHCTHKaMH, 
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06ecrre~eHIJ:e aqxpeKTHB~OCTH naytnrux nccJie~onannii ne-:

BOSMol!tHo .6e3 D!lCOKOIIpoH3BO~RTeJI:&JruX CHCTerA c6opa R o6pa60TKII 

SKCIIepro.~eHTBJI:&JruX ~BHJruX. 

BoJI:&llJIO pOJI:& B pa3BHT.Hii H3MepRTeJI:&JruX CRCTeM IIT'paiOT 

MaJWe YHRBepcaJI:&Jrue I(R<fJpoB!le B!li:JRCJIHTeJI:&Jrue Mallllllill (UBM) c pa3BR-:

TOit CHCTeMofi KBHaJIOB ll;Jlll IIpll:eMa H Bllll;BI:JR l(HcppOBOfi RH<flopMal(Rll. 

MaJI!le UBII! RMem OTHOCHTeJI:&Ho rrpocTyJO ?praHIIS~mo, .n:ocTaTOI:IHYJO 

~Jlll BlliiOJIHeHrut OCHOBH!lX OIIepai(Rft ITO c6opy, HBKOIIJieHIDO npe.l{BBpll

TeJI:&HOfi, a B HeKOTOp!IX CJiyi:JruiX R OKOHI:JaTeJI:&HOfi o6pa60Tite 

.ll;BHH!lX II lllllpOKO HCIIOJI:&3yiOTCJi B BHI:JIICJIHTeJI:&JruX CRCTeMaX B Ita

I:JeCTBe ynpaBJlliiDmHX aJieMeHTOB ll;Jlll pa6oT!l Ha JIIIHHM c aRcnepn~_ 

MeHTaJI:&JruM o6opy~onanneM. 

ilpRMeHeHRe nBM B H3MepHTeJI:&HOfi CRCTeMe OTKp!IBBeT nepe~ 

RCCJie,n;OBaTeJlliMR 60JI:&ll1He B03MOl!tHOCTR .ll;Jlll UOCTBHOBKR R pellleHrut 

aRcnepRMeHTaJI:&Hilx aan;a~:~. Pa6oTa n-peaJI:&HOM MacmTa6e npeMeHn 

II03BOJJJieT SifJifleKTHBHO KOHTpOJIRpOBaT:& ,n;efiCTBRe BCeii annapaTypu, 

Ol(eHRBBT:& npaBRJI:&HOCT:& IIOJIYI:leHHOfi HH<fJopMai:(RR B IIP?Uecce CBMOro . 
SKCIIepRMeHTa R B 38BHCRMOCTH OT peayJI:&TaTOB R3MeHJIT:& ero XOll; 

. B Hy.JtHOM HB~paBJieHHH. H.D;epHrui <fJR3HKa OD;Ha ~3 nepBHX . cpe.I(li 

ecTecTBemmx HayR npHcTynRJia It mnpoRoMy KCIIOJI:&aonimmo UBM. 
- -

Pa3H006pa3H!le IIOTpe6HOCTH B HCIIOJI:&30BaHHR Blli:JRCJIHTeJil>HOft 

TeXHHKR onpen;eJIJIDT HaJIHI:JHe B <fJR3HI:JeCKRX HCCJien;oBaTeJI:&CKHX 

ueHTpax 6oJI:&moro KOJIHI:lecTBa UBM, OTJIWiaJa!IHXCJI KaK BHI:IHCJIK

TeJI:&Hol MOiltHOCTl>I0 0 TaR H .ItpyrRMH xapaKTepHCTHKaMH. 

Ohe.r:mleDU:I!!l r.£1~ 
tnttJl1~ oc,,m~nol:':lUII 

6H6Jlfo'i0TEKA 



ilpe~araeMaR .nnccepTau~_nocBHmeua BonpocaM coa~H~ 

:RoM!L11eKca annapaTHhiX n rrporpaMMHhlx cpe~cTB coBpeMemrux ll3Mepn

Te~hHhiX CllCTeM nRH ~nsnqecKHX llCC~e~OB8HllH B o6~aCTH.HeilTpDHHOM 

~ll3llKH MeTo.noM BpeMeHll npo~eTa Ha llMITY~bCHOM 6HCTpOM peaKTOpe. 

Oco6oe BHHMaHlle · 6u~o Y.ne~euo paapa6oTKe paunoua~bHhiX ilporpaMM, 

opraHnaaunn c6opa cneKTpoMeTpnqecKoil llH~pMaunn n;RH o6ecrre-
. ,_· ' -- ". 

'l8H~ 3qi!ieKTllBHOCTll ll3MepllTe~bH<>-:"Bll'lllC~llTe~bHOR CllCTeMH. 

PemeHne -nocT·aMeHHoil aana'lH o6yc~oMtman.ocb neo6xo~n

rt.ocT:oro C03~8HW: 8BTOMaTll31IpOBaHHhiX perllCTpllpYRll\llX CllCTeM, OCH<>-:" 

BOll KOTOpHX .IIBJm~HCb ~e .. UBM, MaKC~bHO !UllpOKllM npHMeHeHHeM 

c'i'aanapTHhiX Mon;y~eil cncTeMH KAIAAK~- paspa6oTKoil n;.m aT~ KOMn~eK

coB rrpo6~e~Io-:-opneHTllpOBaHHoro rrporpaMMHoro o6ecne'le.HH.II. B ~nc

cepTaunn OilllCHBa.IOTC.II paapa60TaiiHlie allTOpOM CllCT8Mll, I1pH60pH, 

ycTpoilcTBa n nporpaMMH, npe.nuaaua'leHHhle .IJ;RH npoBe.neuHJI ~nan

qecKnx ncc~e~omlullil, a TaKJKe ~ npe.nBapnTe~bnofi, a B HeR~ 

TOpHX c~y'la.IIX ll OKOH'laTe~bHOil 06pa60TKH 3KCI1epllMeHTaJlbHOil llH

~pl<lal\HH. 

.llnccepTaUll.II conepxHT BBe.neune, 'leTupe r~aBH, aaKJIJO'leHHe 

ll llpH~O}lteHlle • · 
',.. 

ilepBa.II r~aBa COCTOHT H3 HeCKO~bKllX pa3~e~OB, B ROTOpHX 

noc~enoBaTe~hHO paccMaTpllBa~c.II cocTan, opraunsaunH n nporp~

MJIOe o6ecne'leHHe aBTOMaTH3llpOBaHHhiX CHCTeM c6opa H o6pa60TKR . 

~anHhlx R.nepuoa cneKTpoMeTpRH. ABToMaTnanpoBaHHaR RSMepRTMhHall 

cncTeMa· npencTa.BRHeT co6o£t e.nHHhlil !to~eKc annapaTHhiX cpe.nc~B, 

_KOTOpHe TO~bRO B 3TOM C~'lae I103BORHIDT pemaTh TIOCT8M8I!Hhl8 

aa.na'l~t. ilpouecc .Bu6opa R orrTRMIIsau~tH annapaTHhiX R nporpaMMHhlx 

Cpe.l(CTB .nRH tiaiiHOrO rrpllMeHeH~ COCTOllT.B OTHCK8Hiili T8KOrO 

·~, - .. ' 
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TeDJnqecKoro pemeu~; KoTopoe o6ecrre'lliBaeT rro~'len~te Tpe6ye~~x 

xapaKTepliCTllK llpli MllHllMaJJ.bHhiX 38TpaTax. 

B nepBoil 'lacTH r~aBH ~aeTc.II o6aop ynHBepca~hHHX ~x 

UBM, no.7!Y'lHB!URXHan6o~ee ml'!poKoe ripRMeneu~te B !fJuanqecKnx ~a6o-:

paTopnHx Mllpa, aHaJIH3HpJIDTC.II -llX xapa~TepHCTllKiil: c_ TO'lKH 3pemm 

npRMeHHMOCTR .nRH pemennH aa~aq Jin;epnoti cneKTpoMeTpHH. 

CaMOCTO.IITe~hHHil pas.nM nocBHmeH BonpocaM cTarln;apT~rsaun~r 
. . 

a~eKTpOHHOil annapaTypH U, B 'l80THOCTH, OilliCaHIOO CT8HD;apTa 

KAMAR, npHH.IIToro B 1968 ro;rry .nRH uyxn; R.nepnoil a~eKTponmtH. 

OT.ne~bHO paccMoTpeHH Bonpocu nporpaM!moro o6ecne'Iemm 

M~X UBM c TO'lKH apeHHH HSMepHTe~bH<rBH'lHc~HTe~hHHX cHcTeM. 

l13 3TOrO aHaJIJil:3a c~e~aHH BHBO.D;H 06 atfxl>eKTHBHOCTH rrpRMeHeH~ 

rrporpaMM, H8I1HC8HHHX Ha .II3HKe qCCeM6~epa H Ha .II3!lK8X BHCOitaro 

ypoBHli • 

3aKJJJO'lllTe~bHHil paan;M r~aBHrrocBHmeH anan.nay oco6euuocTe£l 

nocTpoeHH.II perRcTplfPYRll\eil annapaTypH ~RH pa6oTU ua HMnY~hcHHx 

rry'lKaX HeilTpOHOB. ilpH paapa60TKe 3~8KTpOHHHX YCTaHOBOK .nRH H3Me

peHRli ua peaKTope HEP-30 ueo6xo.nHMo y'lil:TuBaTh ifrutT co3.nannH peaK

Tapa HEP-2, cymecTBeHHO oT~nq8.Rll\eroc.II OT nepBoro no CBOUM xapaK

TepHcTmtaM , B03MOlltHOCT.IIM H YC~OBH.IIM rrpOBe.neHH.II 3KCI1epHMeHT8 C 

TeM, 'lT06H B·6y;rrymeM a~eKTp~HHOe o6opy.l(OBaHHe llEP-30 MOXHO 

o~o nepeHeCTH ua HEP-2• C ~pyroil cTopoHH, aTo o6opy.noBanne 

.noJJXHO CT8Tb 'l8CTbD C03.l(aBaeMOrO B HaCTO.IIIllee BpeMll ll3MepHT8~bHQ

Bll'llil:C~HT8~bHOro KOMIT~eKCa lffiP-2, I103TO~ .!(0~0 ITO~HOCThlO 
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COOTBeTCTBOBaTb ero CTpJRType. Y~HTHBaiT CIIeUH~IDty SKCIIepn:

MeHTa.Tl:&HHX sa.na~. n.namrpyeMHX Ha IDlP-2, ueJiecoo6pasHo opn:enTH

ponaTnc.II Ha C03,IUlHI'Ie · HeCIWJibRHX Ol{HOTHIIHHX H3Mepn:TeJI:&HHX MOJJY-

. Jiefi. B ·oocTaB o()opy,noBaHH.II H3Mepn:TeJI:&HOro MO,JzyJI.II, IIOMHMO MaJIOH 

U~1l, BXO.I~HT HeOtlXO.I(IDIIUH .I{JI.II OCHameHH.II CIIeRTpOMeTpa Hatlop tlJIOROB 

B cTaHu;apTe KAMAK, a~napaTypa cBRan: c 6asonoti I.{BM nsMepn:TeJI:&Horo 

ueHTpa n: cneun:annHHe nxonuue ycTpoiicTna. 

Do BTopoii rJiaBe .nn:ccepTaun:n: paccMaTpHBamcn aBTOMaTH

suponauHHe n:sMepn:TeJI:&rrue cn:cTeMH Ha 6ase UBM nToporo rroRoJieHHR~ 

lJa OCHOBaHIUI C~pMyJIIi!pOBaHHHX TpetlOBaiiHH R H3MepHTeJIIr

HOH CHCTeMe .I{JI.II JiiSMepeHH.II MarHHTHHX MOMeHTOB .II.I{ep tlHJia pa::ipa£50-

TaHa n coa.naHa n:aMepnTeJI:&HaR cHcTeMa Ha daae MaJioii ·IlBl'·i TPA-1001. 

OcodeHHOCT:biO T8ROii CI'!CTeMH (pl'lc.I) .IIBJI.IIeTC.II B03MOlKIIOCT:& Bpe

MeHHOro aHaJIHSa C MHHn:Ma.n:&HOii UJI'lpHHOll KaHana 2,5 MKC (paape

marome~ BpeMff MeH:&me IQr
7
c), ~TO dHJIO l{OCTI'lrHyTO dJiaro,napa IIpl'l

MeHeHHIO 8HaJII'l3HpyKlljeii CHCTeMH Ha 6aae BHemHeii dHCTpO:lt IIaMiiTH Ma

UJHHH (4K, !2 paSPff.l{OB, C UmtJIOM 2 MKC) C BXO.l{HHMH tlJIORaMiil, 

conepxamHMH n;na 4-,-paapnnHHx 6HcTpHX c~eT~HRa, pa6oTaromHX no-

. O'Jep~I(HO, CyMNiaTOp Jii BpeMeHHoii RO.D;HpOBmm/If. 

lJTOtlH yBeJl~HT:& BpelWI HartOIIJieHHil. ,1{8HilHX H IIOBHCHT:b 

CTaTHCT~eCRJIO TO'JHOCT:& ll3MepeHHil IIplii IIpOBe,neHHH SRCIIepn:MeHTa 

IIporpru~IHM nyTeM, eMKOCT:& R8HaJJOB perliiCTpaun:n B orrepaTHBHOii 

IIaMffTlt I.{BfA dHJia .none.n;eHa n;o 24 paSPff.nOB C.nnoiiHoe MamnHHoe 

CJIOBO). ilOCJie SaiiOJIHeHH.II I2-pa3p.II.I(HOro CJIOBa BHeiDHeii_IIaMffTI'l 

UBM rrepeRJIIO~aeT 6HcTpyro IIaMffTb B pelltHM BHBo.na, lii HartoiiJieHHHe 

.1{8HHNe nepeCHJI8IOTC.II B 03Y MaiDHHH. fla()J!ID.n;eHHe'HartOMeHHHX l{aH

HHX B npouecce pern:cTpauHn: OCJmeCTBJIReTcn c rroMomnro rpa~~ecRoro 
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PKC.I. EJroR-cXeMa H3MepHTeJibHOii CHCTeMH .I{JI.II HSMepeHIUI MarHHTHHX 

MOMeHTOB R.D;ep. 

H8nn-IDITe~Ac .I{JI.II BHSyaJJ:bHOrO rrpe,ncTaBJieHilii .I(aHHHX, 

HCTII-HHTe~nc cTapToDHx HMiryJJ:r:.con, BK-npeMeHHoii RonHpoB

mHR, BEIT-BHeiDHii.II tlHCTpaR ITfuWIT:&, ITY~npe.JzyCHJII'ITeJr:& .H 

~pMnponaTe~:o. TT-TeJieTa.Hn , ~B- ~Toc'JHTHBaromee ycTpoiicTno, 

HU - n:aMepHTeJI:&HHli ueHTp. 

.I{HCITJie.II 6ea OCTB.HOBRH. HSMepeHlUI. llporpaMMa, .OtlCJiylltHBaJlija.II 

HaMepe_HWI, . cocTaBJieHa Ha stSHRe acceM6Jiepa MaWHHH, trTo odecrre-- · 

~HBaeT ~KO~OMHOe HCIIOJILSO~aHHe IIaMffTH H HaHISOJILIDee ISHCTpo- · 

,neiCTBHe. Jln:a .I~aJlbHelmeit o!Spa!SOTRH .I{B.HHHX. HartOMeHHaR HH~pN!a~ 

UWI ~epea paapai50TB.HHHI-15JIOR CBSlSH c BHXO.I{HHMK ycTpOiiCTBaMH 

. HaMepHTeJILHoro ueHTpa ne;e.n;~aJiacL na ~ BOO!.t-4/2/. 

B TetreHHe meCTH 'JacOB B ITaMiiTH ~ HartaiTJIHBaJJCSl CII8KTp 

Hefh'poHOB IIpH TeMIIepaType .I{HCIIpoaHeBOii MHmeHH 0,03 K, ITOCJie 
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qero H3 TPA-1001· IDicfx>pMEmiDI nepenaBaJiac:& ua UB/';1 ESC~~. 3a- · 

· TeM MH!IIBH:& uarpeBaJiac:& .n;o 0,5 K H lr3MepenHe noBTOpliJIOC:&. IIo.ny

tJemrue TaKIDJJ Ol5pa30M CITBKTp!l COCTaBJUIJIIr napy J{Jlii COBMeCTHOii 

. o15pal5o,~K.I131. I13MepHTeJI:&l!aJI ClrCTeMa n;Jlii lrCCJie,n;oBa~IDI MarHHTI!l:IX 

MoMeHTo.B ueii:Tpol!OB pesouaucoB peJlR03eMeJI:&l!l:IX H,n;ep :mciTJiyaT!rpYeT

CH c !973 ro.n;a. 

B · cJie.n;yiOO\eM pas.zieJie ·aToii rJiaBU ormmmaeTcn paspal5oTaHHM 
. ' . - ' 

If C03.lt8HHaJI Ilpll Henocpen;CTBeHHOM ytJaCTHll aBTOpa BBTOMflTir31rpQ-

BaHHM. nsMepRTeJI:&HM cncTeMa, auaJiorH'IHaJI BUmeormcauuoii n no-
J . " -

HOJIHeHHaJI 15JioKaMH J{HCTUHuHOHHOrO y~~eHHH 3KCHepHMeH~aJI:&HOH 

yCTlliiOBKOH ITO lr3MepeHHD B3aHMo,n;eHCTBHff ITOJ11Iplr30BaHI!l:IX He~pOHOB 

H ITOJliipH30BaHI!l:IX H,n;ep. YnpaBJieHHe H KOHTpOJI:& QcymecTBnHIDTCH . . ~ 

c noMOIJl:&IO UBM no KaHaJiy nporpaMMHo:!t rrepen;a'IH .n;aHI!l:lx. ,lLJrJI ycTpa-

neHHH BJIImHHH ITOMeX, B03HIIK8.Kl!IHX llplr pal5oTe MOml!l:IX pe.ne H 

aJieKTpO.n;BHraTeJiefi lrCITOJlHHTeJI:&HOrO MeXaHir31ffi,B _15JlOKe npen;ycMOT

peHO raJI:&Baliir'IBCKOe pasn;eJieHHe ynpaBJJ.II~HX If KOHTpOJI:&l!l:IX CHrHa-
, ', ' . ' 

JIOB, KOTOpOe peaJIH30BaHO C llOMOmbiD pe.ne. Pal5oTa CHCTeMU aBTOMa-
··,. • • •• • ,. • - < 

TH3HpOBlli!HOro ynpaBJieHHH paCC'Im'aHa H?- KpyrJI_OCYTO'Il!l:IH, ,n;JIHTeJilJIDdl 

pe~HM If HeiTpep!lBHO KOHTpOJIIrpyeTCH ynpaBJlii~efi nporpaMMOH lr3Meplr-. . . ... . . . 
.TeJilJHOH YCTaHOBKH. 

B Te'IeuHe 24 'JacoB npa·noJIOXHTeJI:&Hoii noJIHpJil3ai{HH npoTOHOB 

BeJioc:& noo-qepe){Hoe naxoiTJieHHe cneKTpoB .n;JIJI napaJIJieJilJHO:!t H aHTif

napa.n.neJilJHoii noJIJI_pRSaqlllii ue:!trpoHHoro ny"'Ka H .H.n;epuoit MHillen/ 4 I,; 
qepe,n;OBaH~e llpOHSBOJ{HJIOCb R~e TpH MHHJTU no CHrHanaM.UBM 

.n;JIJI cHCTew lSucrporo peBepca noMpHsaqo HeitTpoimoro nytnta. 

3aTeM npoTOHHaJI MHmeB:& nepeBo,n;HJiaC:& B COCTOHHHe C OTpHUaTenlJHOH 

ITOJIHpRSaqae:li n 24 'Iaca BeJIHC:& aHaJiorml!l:le TpeXMPmyrl!l:le 

Jii3MepeuM. CneKTpu, uaxoillleHI!l:le B Ra.J~mOM cyTo"'HOM ItmtJie, nepe

_l.{aBaJIRclJ B E~ .n;JIJI ,n;aJI:&Heiimeil ol5pa11oTKH. 

6 

Bea 'c,YilteCTBE!HBilX CTp,YKTypHiiX HsMeHemnt aTa &e aBTOMaTif

SIIpOBaHHall mJMep~eJII.HaJI CBCTeMa H'cn0JII.SoBa1IacL n;JIH HCCJie.n;oBaHIIH 

no· Jii30MePmM CJtBBraM HeiiTpOHmlX pesoHruiCoJI' 5 I. Jil:cnep:mmliru 

nos:BOJIBJi. U01Jy1JIITL qeHJIYll I!!HiiX>JB~~aiVID 0 :eeJUI1iHHe cpe)Ulrumal(pa

TH1mOI'O pa,neyca B ooslfyJgteHH!lx coc~omumx KOM~mYIUt-mtep~ Jka .. 
3KCnep'l!!lfiH'l'am:.HOro. OCY!IteCTBJiemm. TaKHX lii3MepeHIDi . BCllOJI:&SOBaJIHCL 

olf~ B Dime JtBJX. ~HUX XBio!B'JecxHX C::oeJtBHeiDti •. JVm BCKJii,... 

'Ierum BpeMeHHil:X' CJtBHI'OB, .· CBII3~X C pal5oTOH peaxropa~ O~aJIOCL 
neo!Sxo.1tBMHM nonepewmno 'IJepmtoBarL c MaJJJIMH HHTepmJiaMK Jii3Me~ 

HKli C OlfeJDOI MBJIIeHJIIOI. JVm KOH'l'po.lUI HeHTpOHHOI'O ClleKTpa lilJIO . 

neolfxoJtRMO · TaiOre npoBO.n;HTlJ :H3llep~HHH !Ses olSpasqa. lin:ox-cxeMa 

npo:rpaiUl ynpaBJiemm: axcnepRMeH'l'oM npBBel.{eHa Ha pKC.2. 

l'l!c· 2. liuOR~xew nporpmtW ynpaBJiemm axcnepBMeHTOM. 

7 



B TpeTheii I'~aBe npe~CTaBneEH COS~HHNe aBTOpOM.HSMe-
,. .· -' . . ·····' l 

pHTeJ.!hffi,le CHCTeM!l Ira dase Ma.JIOit!UivL Tpeuero llOKOJl6H~ ( 10Q1 TF'_A-i 

H TPA-i ). . ,,-

. KoppeJIJIQHOHH8Jl Me~O.D;HKa KSMepeHHJI paCCeJIHIDI Hei!TpOHOB"Ha. 
•• !. . .• '. 

HMIIY~bCHOM pea.KTOpe JIBJlli6TCH HO.~M HanpaBJieH_HeM B ,HeiiTpOIUIOii 

cneKTpoMeTpa/
6/. · B nepBoM pas~eJie paccMaTpKBa.mcH oco

deHHOCTK npKMeHeHK.H KOppeJIJIQHOHHOH MeTO~KKK Ha KMnyJlhCHOM 

_ pea.KTOpe. Ha OCHOBaHHK npoBe~eHHOI'O _aHaJl~Sa ~amc.H peKOM6H:IJ;~KK 

~ 
ncn 
.4£T.lo1. 

1001TPA-i 

... 

Pac. 3. B.nox-cxeMa asMepHTeJihH<il1 cacTeMH KOPAH. ~TaproBile .. 

HMIIYJihc~; CCII-c'iapToBNe KMnyJihCH CJIY'IaiiHoro npe~~;~JIH, 
IICII-KMi:IyJJ.t:cu llOJIOXeHHJI CJiy'JaiiHoro npepuBaTeJIH, ·c~iieT'JKKH, 

m..:i:IJ.!ox ~BHsH, Ell-ducTpuii ne.P<IJopaTop, mt-HHTeJ?<Pe!c rpa
i{lH'Iecxor~ .liacn.lle.si, KK-KpeiiT aoHTpo~ep, BK-5 :.. BpeMeimon 

KO~KpOB!ilKKo 4' - ,.":" •• ~ ~:' 
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nO• B!ldopy COCTaBa: annapaTEHX ~ nporpaMMEHX Cpe.!(CT~, H3MCpHTeJib-

. Hoii cHcTeM!l c y'IeToM ocodeHHocTeii xoppeJIJIQHOHHoii Mero~KKH.·OnK

cunaeTcH paspadoraHHM K cos~aHHa.H B 1~74-ro.rty asueparenLHaa

cHcTeMa (pHC .3) ,11,1IJI xoppeJIJIQHOHHoro. aHaJIKSa (KOPAH)( 7 ' -~•. ~<~ 
PadoTa IU!M _1001 TPA- i ,. BKJlJO'JeHHoii. B cooT an~ CKCTeM!:l , .. npoxOJlHT 

Ha. Tpex, OCHOBEHX ypoBHHX: ,,-·". 

I) pei'KCTp~IDI cneKTpOMeTpH'JeCKHX COdHTKH· no KaHaJiy aBTQ-

HOMHOR nepe~a'Jf!.lt -llaMllTH,• •··· 

2) odCJIYXKBaHfle nepKi{lepmunix ·ycTpo.itcTB no KaHaJiaM npe

IJ!lBaHIDI nporpaMM; · 

3), nporpaMMHoe odcJiyXHBaHHe. nepKi{lepKHEHX ycTpoiicTB H .. Bll

noJIHeHHe.Ko~ axcnepKMeHTaTopa. 

_ .~ OCHOBe aHaJIH_Sa llOTOKOB HHi{lop~KK,- npoBe~eHHOI'O B 

nepBOH ,rJiaBe 0.: duJI' :eudpaH MeTO.lt peracrp~HK cneKTpOMeTpH'leCKOH 

HHi{lop~RK, noSBO.IlHBillRit 1 COKpaTHTh. cpe~Hee 3Ha'JeHHe MepTBOI'O 

BpeMeHa peracTp~RK ~o ::: 4 MKC H• ai{li{leKTKBHO HcnoJihSoBa~h BH'IHC

JIHTeJihHym Mo~ocTh UBM. PaspadoTaHEH.it ysxoopaeHTHpoBaHHHii HSHK 

odecne'JHBaeT Ma.KCKMa.llhgym CKOpOCTL BHnOJIH6HHH KO~~ K SaHHMaeT. 

MeHee 2K H'IeeK llaMHTKo 

· ·-~- C noMOIII:&ll pHCTeM!l KOPAH dHilH npoBe~eim asMepeHBH·i{loHoHimx 

CnaK~poB MOH~K~KCTaJIJI?B~ ~ cpaBHeHIDI KOppeJI!IUHOHHOH MeTO~KKK . 

c rpa,n;an;mouuol. B relleHHe ; 29. q.. H3llepsmcst , cnexrp 
' . .l- . 

paccemiBH K duJio saperHCTpKpOBaHO 40 i{lokoHOB, Tor:ita Ka.K odU'lH!lMH 

uero)taMH npn_Ta.KHx xe_ ycnoaaax. onpe.rtenanrca napruterpu nHmL 
. ~ .. . . ' -

HeCKO.IlbKHX i{loHOHOB. IlpoBe~eHHNe ~KKJI!l. MeTO~H'JeCKHX. HSMapeHHH 

llOKa3aJIH H~eEHOCTh H CTadHnLHOCTL CHCTeMU. ·Ee nporpaMMHoe odecne

'JeHHB JtaJIO .. B03MOZROCTL. B xo~e. axcnepHMe~;a npone~T~ H KOHT~Jlii-
~ ~· I ' . ~•- ,. .- . ,. • . .,. ' ' . 

poBaTL.H6KOTOpHe.napaM6Tpll YCTaHO~H, npOBO~HTh KOp~~HOHHUe 
, , .._~··: ._Z .- •. , -1, · ~, • • • I , •~- ._. 9 , 

•'' 9 



B Tpeneii rJiane npe~cTaBJieHH cos~aHHUe anropoM_ HSMe-
• . • ' . ,. ·--~ . I 

_ pHTeJil>~e cH~TeMIJ na 6ase MaJioit!Uid: TpeT:r,ero noKoJieHR!I ( 10Q1 TP,A-i 

H TPA-i ). . ~ . 
. Koppe~HOHH8.f! Me~O~HKa HSMepeHWI paCCemiWI HeftTpOHOB'Ha 

: ' ! ' - .; •. 

HMHY~:r,cHoM peaKTope HBJIReTcR HOBSM HanpaaneHHeM n Hef!TpoHHoii 
- 16/ . > -- • • • ' • -

cneKTpoMeTpi!H' • · B nepBoM pas~eJie paccMaTpi!Ba!Yl'CR oco-

6eHHOCTH npHMeHeHHR KOppe~HOHHOft MBTO~HKH Ha HMnyJI:bCHOM 

peaKTOpe. Ha OCHOBaHHH npoBe~eHHoro_aHaJIHSa.~aDTCRpeKOM9H:zt~HH 

ncn 
M!.!t. 

1001TI;,A -i . 

... 

Pac. 3. EJioK-cxeMa asMepnTeJil>HoH cncTeMU KOPAH. Cli~TapToliue

HMnyJI:r,c~ ~.- CCII-c..rapToBUe HMnyJi:r,cu CJIY'tJaiiHoro npe.Pulia;~JIR, 
' IICII-HMilyn:&cu HOJIOJt:eHWI CJIY'tJaiiHoro npepHBa~eJIR, ·c~lieT'tJHKH, 

. . 

EC-6JioK 9MilH, Ell-6HCTpHll nepiflopaTop, mt-HHTep(pei!i:: rpa-
tPH'tJBCKor~- ~KCHJieH, KK-KpeilT ROHTpoMep, BK-5 :._ BpeMeimoii 

KO~KpOBI!lHK • ' - - . ~·' 
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llO• BU6opy COCTaBa: annapaTH!lX !i nporpaMMH!lX Cpe.n;CT~ H3MCpHTeJI:b- . 

HOH CHCTBMH C Y'tJBTOM OC06eHHOCTBH KOppe~HOHHOH M9TO~HKK. 0nH

CHBa9TCR paapa60TaHH8.fi H COS~8.f! B 1974. ro)'I.y H3U8pHTBJI:bHaJI-.

CHCTeMa (pHC .3) ,IJ,rui KOppe~Homtoro a~Hsa (KOPAH)( 7• -~'- :/~ 
Pa6oTa llBM _1001 TPA- i ,- BK~'tJeHHoii B COCTaB. CHCTeMU;. npoxOJlHT 

Ha Tpex, OCHOBH!lX ypoBHRX: '·"" 
I) perHcTpruqHR cneKTpoMeTpH"tJecKHX co6HTRH·no KaHa~ aBTo-

.. , HOMHOii nepe~a'tJH K .nBMliTH, • •' -· 

2) o6c~ltKBaHHe nep$pHlbnix ~ycTpoiicTB no KaHaJiaM npe-

pHBaHHR nporpaMM; -

3),nporpaMMHoe.o6cJIY~HBaHHe nep$pHftHHx ycipoficTn-ri:.m-

HOJIHBHHe KO~ SKCnepHMBHTaTopa. 

Ha OCHOBe aHaJIHSa HOTOKOB HHqopMruqKH,- npoBe~eHHoro B 
. --~ -~ ~ .. . . 

nepBOH ,!'JlaB9 ,.: 6uJi BU6paH MSTOJt perMcTpruqMH cneKTpOMeTpH'tJeCKOii 

HHtPoPMruqHH, noaBOJIHBinRH coitpaTHT:b cpe.nHee aHa'tJeHMe MepTBOro 

BpeMeHK perMCTpanHM ~0 z 4 MKC H• s~eKTHBHO HCllOJl:b30BaT:b Bu'tJHC

JIHTBJI:bHJll MOIIIHOCT:b .l.Ufd. Paspa6oTaHHHi1 yaKoopneHT_KpoBaHHH_i1 R3HK 

o6ecne'tJHBaeT MaKCHMaJI:bHYll CKOpOCT:b BUllOJIH9HM KO~ H 3aHHMaeT .. 

MeHee 2K R'tJeeR llaMHTHo 

C noMOIQLD pacTeMI:I KOPAH 6H.irH npone~eHH HaMepeHM .<Pc>HoHHUx 

cneK~poB MOHOKpHCTaJIJIOB.~ cpaBHBHHK Koppe~HOHHOH MBTO~HKH 
1 •• • •• ·-· ' < 

c Tpa,n;HtU'IOHHoB. B TetteHHe : 29. "~·· H:rwepanc~t , cneKTp-

paccemiM K 6uJio aaperHCTpKpOBaHO 40 ~koHOB, Tor:na KaK 06HtlHilJlH. 

ll9TO~aUH npn TaKHX xe. yCJIOBHHX· Oppe,IISJIHDTCH napauetpH JIHW:b . .. .. . . . 

HeCKOJI:bKMX tPoHOHOB. IlpoBe~eHHUe ~HKJIH. MeTO~H'tJBCRHX. HSMepeHKii 

HORa3aJIK ~eaHOCT:b R CTa6anDHOCT:b CRCTeMH.:Ee nporpaMMHoe o6ecne-
- t ~ •• ..... • • •• 

'tJSHHe . .JiaJio .. BOSMolKHOCTL B XO~e . SRCnepHMSHTa npoBBpRT:b H KOHTpoJia-

pOBaTi>'. HBKOTOpHB. n~paMSTp!l YCTaH~~a,': ~p~~O~~~:r,, KOp~~ROHH!le 
... ::··:~ . ' ... ·.- <~' : __ .: . ' f • ·-· - ~ • 
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paC'leTll ClleKTpoB C WBO,ZtOM pe3yJil>TaTOB Ha .ztHCII.11eii, 'ITO ll03BOJ1J!I1IO 

onepaTHBHO HaxO_I(HTL HCOI:SXO.l{BMle llapaMCTpi ClleKTpoB. 

)laJu.me,''B TpeTLea rmme Ha ocHone npone.nemroro aHaJUI3a 

Kpyra 3a,l{a'l ;· KOTOpie ,ZtOJil!Ha pemaTL aBTOMaTtmHpO:BirimaJI H3Me

pHTeJILHaJl CHCTeMa, ,ZtaDTCH peROMel(ltaiUUI ITO mi:Sopy COCTaBa 

arrnapaTHHX H HporpaMMBHX CpC.ztCTB C yqeTOM Tpei:SoBaHHI tSanLmBx 

llOTOKOB CllCKTpoMeTpH'leCKOH ~pMaqHH H ~exHOCTHo'OnHCs

BaeTCH paspai:SoraHII.aSI aBTOMaTH3Hp0BaHHasi H3MepRTeJILHaSI CKCTeMa 

(pnc.4), ll03BOBB~aH llpH HB00BLmBX H3KBHBHHBX 

llpOBO,ZtHTb pa3JIH'IHlle aKcnepHMeHTH 0 HCilOJIL3YJliiHB BpeMH-IIpoJleTH;YD 

MCTO.ItHKY • PerHCTprutHB BpBKBHHllX cneKrpoB peWIH30Ba.taC:t. C fiOKOJII::t.D . . 

-- or.IAUIII\. ·-~ 
:.:''. 

Pac.4. Bnox-cxeMa aBTOMaTB3iipOBaHHoi 113MepH'l'eJII>HOI CE'l'eMI. 
. . . . . . ' ' ... ~ . ' 

~JmHaJI:r.HaH cepm, Bl-BpeMeHHOe OKHO, CH-cnpi'o:are ......, 
. . . _. . . ·. .. ; - -· 

nyJILCll, Ctl-ctJeT'IIU:, RK-Kpelr KOll'tpOJIJiep, IIR-MoJDropBYe 

liMIIYJU.cY. 
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MHONC'IBT'IHKOBOro MeTO.zta ITO KaHaJiy aBTOHOMHOH nepe.zta'!Ho Oco

tleHHOCTl>IO 3Toro M8TO.zta JlBJIIIBTCH WCOKaH _CKOpOCT:&- H COKpaJ!lBHIIe · 

MepTBoro BpeMeHH .ItO ?Q HC o C llOMOm:&IO 3TOiii Cl1CTeMU I:SllJIO llpOBe- . 

.zt8HO H3MepeH11e yrJIOBOH 3aBHCIDIIOCTl1 ynpyroro paCCeJIHM HCiiiTpo-

- Ho:/Io/ H -~O.ItroToBJieH· nap HaRT cacreMU na 6ase ULU TPk-i '.ztJIH 

npoBe.zteHM l13Mepemtii c noJIHpllBOBaHHHWr neiiirponaMx/II/ • . . ' 

Paapa6oraHHaa ynpa.B.1llmllaa nporpaMMa- nnrepaxTHBHUli 

pexypcHBHHii HHTepnperarop ~HKAM o6ecne'll1BaeT B-xo.ne-sxcnepKMeH

ra KOHTpoJib napaMeTpOB YCTaHOBKH, B03MOlKHOCT:& l13M8HBH11H yCJIOB!lli 

sxcnepKMenra, -_ npoBe.nenne MaTeMaTH'lecxoii o6pa6oTKl1 ·cnexrpoB c 

:WBO.ItOM pesyJI:&TaToB na .ztncll.11eit.;· IlporpaMMa CWKKAM 6uJia paspa6o

Tana na !:lase . .H3IlKa Bucoxoro ypoBH.H ~KAJI •. 

ABTOMaT11311pOBaHHaH . CHCTeMa .ztJIH 113MepeH111L yrJIOBOH 3aBHCII

MOCT11 ynpyroro pacce.HHM HellTpOHOB,. C03,ZtaHHaa na I.U3M 1001TPA- j 

HCilOJI:&syeTCH .ztJlH 3TOH ·~eJIH C Ha'laJia 1975 r •. 0IruT .3KCII.11YaTa,nH11 

no.ItTBep.ItM npaBHJI:&Hocr:& wtSopa annaparno-nporpaMMHUx cpeitCTB. 

Pa6ora c xanaJioM aBronoMHoii nepe.ztq'IH nosooJI11Jla tSoJiee noJIHo 

acnoJI:&3oBaT:& w'!HcJiwre'.n:&HyiO MomnocT:& npo~eccopa. IlpHMelienae 

nsuxa lllicoxoro · yporum .ztaJio sxcnepm.miiraropy BosummocrL 6oJiee 

rn6Koro YllpaBJIBHM CHCTeMoll, o6JieM11JIO llO_I(rOTOBKY nporpaMM 

IIpoBe.zteHH.H 3KCilepHMeiiTOB~ MaTBMaTH'lBCKOH o6padOTKH 11 nporpaMM 

06CJiylltHBaHH.H. 

B 'leTBeJ?Toii rmme - na ocl!oBe cos.ztanHHX aBTOMaTKS11pOBaHHUX 

wtJncJIHTeJI:&Ho-HSMepwreJI:hlrux · cncr~M npoile.zten aHaJIH3 onrHMas~m 

COCTaBa K o6ecne'!eHH.H Ha,J{BlKHOCTK 113Mepl1TBJlbllllX CHCTBMo Ha 

KOHKpeTHHX npHMepax ll0Ka3aH ~ OllTIDiiaJI:&HHX nporpaMMHO-T~XHH'IBCKrot 

pemeHd npHMeHHTeJI:&Ho K ypoBHIO pasBRTH.H arrnaparHHx~ cpeztCTB. B 

TO lite Bpe~ pa3BHTHe T8XHOJIOrRH l1HTBrpaJI:&HllX CXBM cymeCTBBHHO 

BJIH.HeT na coriTncimenRe anna_parmrx. H riporpa.MM!i:Ux cpe.ItcTB imroMaTH-

sKpOBa.Hirux ·anc'ieti~·· . · _:._~ 

- \·,i ; .... · 
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C y:BEiJ:rmenHeM cKopocTH M yny'I!IIemmM opranHaru~Jm :r.ia.mlx 

UBM rrOJIBJllie'l'CH BoaMolltHocT:& ·ITpMMenemm MyJI:&THnporpaMMimro pexZMa •. 

. llporpaMMa OORRAM opHeHTMpoBaHa na BimoJIHenHe ~Byx a~a'i. ~a'ia 

o6CJJYlltHBaHHII ·::mcnepMMeHTa FmJllleTc.a: ocnoBnoii, a B cBo6o.~noe :BpeMll 

OORRAM MOJKeT irurronn.a:T:& JD06ue rrporpa.MMil M pac'ie'J'U attcnepMMeHTaTopa. 

Ha ~anHoM aTane pa3BHTHH.annapaTHHX cpe~cTB nporpaMMU 

o6cnyJKMBaHHII attcnepmt.eHTa ~enecoo6paano nHcaT:& · na Si3IlKe acceM6Jie

pa, ·a nporpaMMil o6pa60TKH·- HCITOJl:&Sy.a: H3HKH BilCOKoro ypOBH.a:. 

.l{anHHif rrp~mi 6un peanHSOBaH B nporpaMMe OORRAM~ • 

B rrpo~ecce·cos.nanHHrrporpaMMHoro o6ecne'ieHHH HaMepH

TeJl:&HilX CHCTeM peaJIHS~HH M OC06CHHO OTJla,IU{a nporpaMM IIBJUIKJTCS! 

CaMOit Tpy~oeMKOii pa60TOi1 • C ~eJl:&KJ YCKOpeHM · H 06JlertJe-

HHH npo~ecca OTJla,IU{H rrporpaMM HSMepMTeJI:&HilX cRcTeM 6una paspa-

6oTaHa OT Jl~OtJHa.a: nporpaMMa 0 D T- S /I.2/. 

ABTOMaTH'JSCKRM KOHTpOJl:& H ynpaBJieHHe napaMeTpaMK SKCITe

pliMeHTa SHalJHTSJl:&HO YBSJlH'iMBallT aqxpeKTMBHOCT:& ero npOB8,118HHII, 

IT031'0KY rrpH paapa~Ol'Ke BCex H3KepH1'6Jl:&HilX > CHCTeK HK ~ 

Y.~SJI.a:JlOC:& 60Jl:&IIIOe BHMMaHHe. B paSJIH'IHilX SKCrrepMMeHTax KOHTpOJlK

poBaJIIIC:& :rattHe napaM8Tp!l 0 KaK HaJIH'JHe CTapTOBilX KMITYJl:&COB peaK- . 

' Topa, rronollteHHe o6paa~oB, narrpaBJienHe MarHMTHoro non.a:, cTa6wu.-

HOCTh 060poTOB M aCHHXpOHHOCT:& Bp~eHHH CJiy'iaiiHoro IIpepilBaTeJI.a: 

H ~pyrHe. B, ~an:r.neiimeM, pacmHp.a:.a: Kpyr KOHTpOJIHpyemx napaMeT:poB, 

MOlltHO .YBeJIH'IKT:& SqxpeRTMBHOCT:& R ~06KT:&CH 6011I>Ille! TO'JHOCTH 11pOB6-

~8HHH 3KCliiepMMeHTa •. 

• 0CHOBHile peSyJl:&TaTil pa6oT 1 BiliiOJIH8HHilX aBTOpoM HJlli 

npH ero. HerrocpeACTBeHHOM y'J8CTHH H BOme~KX B ~HCCepT~IDl1 .:. 

COCTO.a:T. B CJl8~1llleM: . · 

·I. C<{x>pMyJIHpoBaHH Tpe6oBaHHH K aneKTponnoii annapaType 

H IlBM 'rpeuero noKonenHH .ItJ1Ji npoBe~eHIDI clJHsmecKn:x: exc~epHMeH-. 
TOB B HSHTpOHHOH CII8RTpOM8TpHH Ha HMIIyJl:&CHOM peaRTOpe. 

12 

2. llpoBen;eH ananHe rroToKoB HHcPoPMru.tHH Mexn;y UBM H 

. eKcnepaMeHTaJI:&HHMH ycTaHOBRaMH, a TaKllte Me~ UBM H 'IeJioBeKoM • 

C<{JopMyJlMpOBaH CIIOC06 Ilpr.IeMa, xpaHeHH.a: K o6pa6oTKif MHclJopMa-

~IIII ~JI.a: D;OCTHllt8HHH 3KOHOMIIOrO RCIIOJl:&SOBaHJ.I.a: Bil'iHCJlMT8Jlb-

HOii MOIIUIOCTH UIJil B aBTOMaTKSMpOBBHHOH HSMepHTSJl:&HOll CHCTSMe~ 

3. Ha OCHOBe paspa60T8HH!JX H CTaHn;apTHilX MO~Jl8ll 

cosn;ana HSMepMTeJl:&Ha.a: CHCT8Ma Ha 6ase MaJIOil: Jll?M (BKJliltJaH 

IIpOI'paMMIIOe o6ecrretJeHHe) ~ HCCJl8JJ;OBaHM MarHHTHilX MOM8HTOB 

H.n;ep. C IIOMOll\:&10 BTOH CHCTSM!l BIT8pBile• B Mr.Ipe 6IlJl BlliiOJIHeH 

UHKJl MCCJl8.D;OBaH!lll MarHMTHilX MOMSHTOB HSHTpOHHilX peSOHaHCOB 

"" p8n;K9S8MeJl:&HilX H.n;ep. i>TH HCCJle~OBaHHII IIOJiylJMJIH BilCOKy!O 

naytJnyro oueHKy, B tJaCTHOCTH, OTMetJeH!l nepBoil nper.:Heii OIDIM 

sa I975 r. 
4. Paspa6oTana M cos~ana aBTOMaTH3MpOBaHHa.a: usMepa-

TeJI:&Ha.a: CHCTeMa (Ha OCHOBe paspa6oTaHHOH CHCTSM!l ~JI.a: HSMe

peHJ.I.a: MarHMTHilX MOMSHTOB) C ~HCTaHUHOHHilM ynpaBJieHHSM 

SRCII8pMM8HTa IIO II3MepeHIDo BS81iMO.heiiCTBJ.I.a: IIOJI.a:pHSOB8HHilX 

HSHTpOHOB II IIOJI.a:pH30BaHH!:lX .a:.n;ep. ::h'a CIICTelV.a llCIIOJl:&SyeTCH 

,D;Jl.a: HCCJ18~0BaHHH CIIIIHOBOit SaBIICHMOCTH. Heil:Tpomrux CetJeHRif. Pas

pa60TaH H C03~aH Bapr.IaHT STOll CHCTS!Illl .D;JI.a: HCCJle~OB8HHII H30M8pHil:JC. 

C~BHrOB HSHTpOHHilX peSOHaHCOBo 

5. BnepB!le B MHpe paspa6oTana H naxo~Hrc.a:·B aRcrrnyaTa~HH 

II3MepHTen:&na.a: cacTeMa c yrrpaBJieHHeM UBM no Roppe~HoHHoli MeTo.n;HKe 

Ha IDmiTYJl:&CHOM peaKTOpe, C IIOMOll\hv ROTOpOH IIOJiytJeHil rrpe~Bapr.IT8Jlb-

Hll8 peSyJl:&TaT!:l IIO HeyrrpyrOMY pacce.a:HHJO HeftTpOHOB Ha MOHORpHCTUJlJlax. ' 

6. Paspa6oTan lit peanHsoBan HSMepHTeJI:&Hllii Mo~n:r. Ha 6aae 

MMHH-UBM ~ HeftTpOHHOll CIT8RTpOM8TpHH IIO. MCTOD;Y BpeMeHH rrpOJleTa 

C yrrpaBJieHH8M.clJH3H'JeCKHM SKCnepMMeHTOM Ha MMITyJl:&CHOM peaKTOpe. 

7. Paspa6oTaH lit cos~ HHTepaxTRBnuii·peKypcHBHilH HHTep-

npeTaTop OORRAM na ocnoBe .a:suRa BilCOKoro ypoBn.a: - OORAJI ~ 
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ynpaBJieHIDI SKCnepiDI!eHTaJl:bHHMH ycTpOMCTBaMH, BKJIJI)"qaJ!llliDI!Il: 

MO,IzyJIH B cTaH1~apTe KAMAK, rroaBOJI.lUalllrli otlpa6aTI1BaT:b · crreKTpo

!l.eTp!NeCime ·~8.HHI1e B peaJI:bHOM .MaCWTatle BpeMeHHo 

8. PaspatiOTaHa crreuBaJI:bHaR BCITOMoraTeJI:bHBR OT~O'tJHBR 

nporpaMN.a, otiJ1erqruan8.1I Hanam<y H3MepHTeJ1nHHX cHcTeM _11 ll:X 

nporpaMMHoro otlecne"ieHIDI. 

aTJia,~O'tJHBR.nporpaMMa R HHTepnpeTaTop ~KKAM RCTIOJI:bSyDT

C.II B p.!I.~e HHCTHTYTOB CCCP .H BHP. 

9. ,llJIHTeJI~HaR SKCITJIYil.TBUIDI paapatloTaHHilX H3MepHTeJ1:bHHX 

CHCTeM TIOKaaaJia ll:X'BilCOKYID Ha,neEHOCT:b, "iTO IT03BOJIKJIO 3Ha'tJHTeJ1:bHO .... 
ITOBilCHT:b ypoBeH:b TipoBonlll.1HX {flH3WieCKil:X HCCJie.noBa.HHH. 

acHOBHue peayJil>TaTil, H3J10llteHHile B .nnccepTaumr; .noKJia,nllBa .. 

. JillC:b Ha Mellt~yHapon;HHX CIDIIIT03HyMax ITO smepHOH SJieKTpOHI!Ke B Ey

n;arremTe (!973 r./I/, B JlytiHe (!975 r. )/5/ H Ha IlepBOM BCeCORJ3-

HOM COBeut8HHH ITO aBTOMaTll38UHH Hay'tJHHX HCCJie.nOBBHitit B .lln;epHOti 

{flHaHKe B KneBe (I976 r. )IIDl, a Taue ony6JIHKOBB.Hil B patlo

Tru/2-4,6-9,II-I2/ •. 
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