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OBIUAH XAPAKTEPHCTHKA PABOTbl. 
. . . . 

AKTVaJibHOCT~- ~e~u. a' JJ~6opaTOpHH HeHT~omioA !pH3HKH omrn: Ha 
I .' . , , .-· . , !· ·,, 

HMilYJibCHUX peaKTOpax HBP-2 H HBP-30 Ha HeATpOHHUX .llH!ppaKTOMeTpax 

no BpeMeHH npoJieTa ee.11yTCSl 3KcnepHMeHTU no HC_CJie,llOBaHHIO, aTOMHOH 

CTPYKTypu KpH~TaJIJIOB. JlJIH p_acwHpeHHSI B03MOlKHOCTeA ,nocTaHOBKH 

3KCnepHMeHTa, ero onTHMH3aUHH,.H COKpameHH~ BpeMeHH Ha6opa 

HH!pOpMaUHH WHpOKO HCilO.Jl,b3YIOTCSl no3HUHOHHO-qyecTBHTeJlbHUe 

.11eTeKTOpU ( IT'il!) HeATpOHOB HJIH CHCTeMa "TO'lel{HUX" .11eTeKTOpOB' 

pacnonoJKe~Hux Ha H~CKOJib KHX' yr nax pacc~HHHH. -~apanne~bHuA. • npouecc 

HaKOUJ!eHHH HH!popMaUHH co M~ornx .11e~e~Topoe, 'a ;aKJK~ cneuH!pH'le·cK~e 

oco6eHHOCTH .P~rHC~pauli'H ·.11aHHUX OT IT'il! IlOTpe6oBaJI~ pa; pa6oT;H 

cooTBeTcTe_y10meA ::ineKTpoHHoA annapaTypu., 

Eme 0.llHOH KpynHOH :TeMOH, pa3BH~ae~oA B, nocJie,llHHe ro.11u Ha 

H~IlYJibCHUX'. peaKTopax. SlBJISleTCSl "HeATpOHorpa!pHSI B pea.JJbHOM 

BpeMeHH" (HPB). C ee noMomblO H3y'lalOTCSl nepexo.11Hue·. npoueccu B 
~ •- . -

I 

KpHCTaJIJiaX, .llJIHmHeCSI OT HeCKOJ!bKHX Mi!HyT .110 'la COB. JlJISl/ peaJIH3aUHH, ·· 

MeTo.11a noTp~6oeanocb· · pa3pa6o~aTb. ::iJieKTpOHHY~ . an~apa;ypy c 
' . ' .. ,' . ' ' ' 

HenpepUBHOH no BpeMeHH_ IJerHGTpauae,A no~ne.110B aTeJJbHOCTH 

HeATpOHorpaMM. 

o6a HanpaeJieHHSI CTPYKTypHue_ HCCJie,llOBaHHSI H 'J:i3 y'leHHe 

'nep-eXO.llHUX np_ouecc<JB - nocTeneHHO 'CTaHOBSITCSI OCHOBHUMH TeMaMH 

HeATpOHOrpacpH'le~KHX HCCJle,110B aHHH Ha HMUYJibCHUX .HCTO'IHHKaX 

iieATpOHOB: HMUYJibCHUX peaK~opax H "spallat~on sources"~ .. ITpH 

nocTaHOBKe ' HeATpOH_orpacpaqecKHX . : 3KCnepHMeHTOB Ha 

peaKTOpax .llOilOJIHHTeJibHOH npo6JieMOH npH, pa3pa60TKe 
I '. ,,' ' ' •• ' 

HM~YJibCHUX,. 

3JieKTpo_HHOH 

~nnapa!YP~ SIBJISieTCSI Heo6xo.11HMOCTb Y'IHTUBaTb Ot{eHb BUCOKH~ 

MrHoBeHHUe 

·HCTO'l!{HKa • 

3arpy3KH, B03HHKalOmH,e H3-3a. 6onbwoll: cKBaJKHOCTH 

. TaKHM o6pa30M, .llJ!Sl npoee.11eHHSl aKTyaJibHUX HeATpOHorpaqmqecKHX 
'. • • ' C ) \ • 

3KCnepHMeHTOB Ha HMUYJibCHUX peaKTOpax noTpe60BaJIOCb C03,llaHHe 

K~MIIJieKca ::iJieKTpoHHciA annapa;ypu·, _06ecneqHea10meA: · · · 

HCnOJib30B aHHe CHCT,eMU : "TO'le'IHUX" HeAT.pOHHUX ,lleTeKTOppB, a 

TaKJKe O.llHO- H .llBYXMepHU~ no3HUHOHH0,7'IYBCTBHTeJibHUX · HeATpOHHUX 

.11eTeKTOpOB .llJISI HaKo_nJieHHSI 6oJibWHX 061,eMOB HH<IJOpMaUHH; 

', - ' CJKaTHe HH<!JOpMaUHH nyTeM c,oOTBeTCTBYKlmero ' KO.llHpOBaHHSI H . 

ra6Koro ynpaBJieHHSI pa3pll.11HOCTblO MHoroMepHOH,HH<IJOpMaUHH; 

, .. T · Hccne.11oeaHHe 6ucTp~n~oTeKa10m.iix nepexci.11Hux • npoueccoe B 

06pa3uax; 

f&;~tillilit>tiHt1tllb;~\ 
1 
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- perHCTpaUHD',llaHHhlX B ycROBHHX 60RbWHX HMnyRbCHhIX 3arpy30K. 
• ' I • • 

UeRbD pa60Thl HBRHROCb co3.naHHe H HCnORb30BaHHe Ha HefiTpOHHhIX 

.ziHqipaKTOMeTpax 3ReKTpOHHOH annapaTypu J1R~ onpe,lleReHHH KOOPJ1HHaT 

co6UTHH B OJ1HOMSpHhIX ,lleTe~Topix C BhICOKOOMHhIM aHO,l10M H J1BYXMepHhIX 

nponopuHoHa~bHhIX KaMepax, ~OJ1HpoBaHJH -~oMepoB "ToqeqHux" 

,lleTeKTOpOB, . °KOJ1HPOBaHHH BpeMeHHhIX HHTepBaROB, Ha6opa . J1Byx:.. H 

TpexMepHOH cneKTpOMeTpH_qecKOH HmpopirnuHH, HCCRe,lloBaHHH nepeXOJ1HhIX . 

npoueccoB n 06pa3uax. 

HayqHaH HOBH3Ha pa60Thl 3aKRDqaeTCH B cRe,llyDmeM: 
. . . . 

BnepBue pa3pa6oTaHa. oTeqecTBe~HaH annapaTypa KOJ1HpoBaHHH 

KOOp,l1HHaT B n03HUHOHHO :..t~YBCTBHTeRbHhIX HefiTpOHH~X ,lleTeKTopax C 

BhICOKOOMHhIM aHO,llOM H HefiTpOHHhIX npo'nopUHOHliRbHhIX KaMepax: 

-BnepBue pa3pa6oTaHo ycTpoficTBo J1RH onpe.neReHHH ~ciopmrnaT B 

rrqn C yBeRHqeHHhIM B J1Ba pa3a no cpaBHeHHD C npOTOTHnaMH 

KORHqecTBOM'no3HUHOHHhIX KaHaROB, (a.c. H1603317). 

-Pa3pa6oTaH npeo6pa3oBaTeRb BpeMH-KOJ1 c nporpaMMHo-3a,l1aBaeMofi 

BpeMeHHOH WKaROH, no3BORHDmafi: 

-a) KOJ1Hp0B~Tb no pa3RHqHhIM 3aKOHaM BpeMeHHYD WKaRy C 

WHpHHOH KaHaRa OT o_, 5MKC J10 32MC - H ' MaKCHMaiibHhIM qHCROM 

( H3MeHHeMUM no J1RHTeRbHOCTH) KaHaROB 4.096j 

-6) npOBO,l1HTb perHcTpaUHD co6UTHH 13 pe~HMe +1 H ~N; 

-B) pa6oTaTb - B pe~HMax TafiMepa, HHTeHCHMeTpa,- J1BYX reHe-· 

paTOpOB, nocRe,lloBaTeRbHOCTefi. ITpHMoyroRbHIIX HMnyRbCOB., 

J1BYXKaHaRbHOro yc:TpOHCTBa nporiycKaHHH ,lle•TeKTOpHhl~ . CHrHa.rro'B BO 

ipeMeHHhIX "OKHax"., ' 

-Pa;pa6oTaHu qiopMHpoBaTeRH J1Byx- H TpexnapaMeTpoBux KOJ10B ci 

HO BUM ycipoficTBOM BUJ1eReH11H . qJ-icRoBoro HHTepBaRa . (a. c: H955028). 

-BnepBue pa3pa60TaHa annapaTypa HenpepuBHOH Bo·' BpeMeHH 

perH~Tp·auttH nocRe.zioBaTeRbH6cTH HefiTpoHorpaMM J1RH HCCRe.noBaHH.fi 

6UCTponpOTeKaDmHX npoueCCOB B·o6pa3UaX. 

DpaKTHqecKaH UeH~OCTb 

pa3 pa60
1

TaHHofi aBTopoM 
qTo. Ha OCHOBe 

H 

pa6oThl COCTOHT B TOM, 

3ReKTpOHHOH annapaTypu npH era,. 
Henocpe,ll~TBeHHOM yqacTHH C03,l1aHU H3MepHTeRbHhle CHCTeMu J1RH 

HefiTpOHorpaq>HqecKHX HCCRe,lloBaHHH Ha HefiTpOHHux· J1Hq>paKTOMeTpax 

nH-2 H nBP Ha HMnyRbCHhIX peaKTopax 11BP-2' H 11BP-30 011J!l1, 

HefiTpoHHoro· _ .nn'qipaKTOMeTpa ¢HRHaRa H11<I>X11 AH · CCCP Cr. 06HHHC:K) H · 

HeHTpOHHo'ro _ J1H¢paKTOMeTpa 11J!l1 t{CAH ( r; P~e~) qc4i'p. Ha 3THX 

ycTaHOBKaX npoBe,lleH PHJ1 YHHKaRbHhIX 3KcnepHMeHTOB' no HCCRe,lloBaHHD 

CTpyKTypu pa3RHqHhIX KpHcTaRJioB, B, TOM ,qHc~e BhICOKOTeMnepaTypHhIX 
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~CBepxnpOBO,l1HHKOB, RHnH,l1HhIX MeM6~aH· H nepeXO,l1HhIX npoueccoB r 
, ' \ , - ~, , 

KpHcTaRRax. 

Anpo6aum1: OCHOBHhle ·pe3ymTaT~ J1HCCepTaUHOHHOH pa6oTu 

ony6RHKOB_aHhl B B·H.ne ~ypHaRbHhIX CTaTefi; coo6meHHfi' 011lll1, 

•J10KRa,l1UBaRHCb. Ha, HayqHUX ceMHHapax Jl_H4>; npeJ1CTaBRHRHCb Ha· X 

( npe3,l1SH, 1980r. , repMaHHH), XII ( ny6Ha, 1_985r. , POCCHHCKaH 

4>e.nepaImH),, XIII ( BapHa, '1988r., EoRrapHH) H XIV ( BapwaBa,. 

1990r., ITORbWa) Me~J1yHapOJ1HhIX CHMn03HyMax no H,llepHOH 3ReKTpOHHKe; 

CTpVKTypa .!i o6beM :;rnccepTam,·H~ nHccepTaUHH. COCTOHT .. H3 . 

BBe,lleHH~, nHTH rRaB, 3aKRDqeHHH H cnHCKa RHTepaTypu. Pa6oTa 

H3 RO~~Ha I Ha· 108 CTpaHHuax, BKRDqaeT 35 pHCYHKOB H 2 Ta6RHUhl. 

CnHCOK RHTepaTypu co.nep~HT 121 HaHMeHOBaHHe. 

conEP~AHl1E PAEOTW. 

Bo Bken~HHH 06ocHo.BaHa aKTyaRbHOCTb pa6oTu, cqiopMyRHponaHhl ee' 
\ •, . . . ' 
ueRH,-H·HayqHaH HOBH3Ha, ,llaHO KpaTKOe H3RO~eHHe co.nep~aHHH pa60Thl 

. . . . ' I 
no rRaBaM., 

ITepBaH rna'Ba J1HCcepTaUHH noCBH_ll(eHa · OCHOBHhIM npHHUHnaM 

nocTpOeHHH 3ReKTpOHll~H annapaTypu H~HTpOHHhIX J1H¢paKTOMeTpOB. no 

·~p~~e~H np~ReTa· Ha HM~YRbcHux peaKTopax. rrpo~e.ne~~e ~dcReJ10BaHHH 

CTpyKTypu . KpHCTaJ!ROB Tpe6yeT HaKonReHH-~ . 6oRbWHX 06'1,e1,10~ 

HH4JOp~aiiH~; nRH COKpameHH~ BpeMeHH HaKOnReHHH ,l1aHHhIX·060CHOBaHO' 

npHMeHeHHe OJ1HO- H, J1BYXKOOpJ1HHaTHhIX_ ,n_03H~HOHH0-'-!YBCTBHTeRbH_hIX 

,lleTeKTOpOB _- ITpH 3TOM perttcTpaUHH .llH¢paKUHOHHhIX cneKTpOB 

npoH3BO.llHTCH B napaRReRbHOM pe~HMe: pa3BepTKa cneKTpa Bcer,na 
, , ' . ', ... , ,, : ' ' -'·. ' ' ··--- , \ 

o_cymecTBRHeTCH n'? BpeMeHH npoReTa H, B 3aBHCHMOCTH OT THna rrqn, 

no O,llHOH. HRH .llBYM yrJiOBhIM KOOp,llHHaTaM. C,neRaH KpaTKHH 063op 
' • < , 

npHMeHHeM~X Ha .llHq>paKTOMeTpax pa3RHqHUX no3HUHOHHO-qyBCTBHTeRbHhIXi 

, ,neTeKTIJOB, 'MeTO,llOB H 3ReKTpOHHOH annapaTypu onpe.neReHHH KOOp,ll~HaT 
, . . ·,' 

_co6UTHH. 

-ITO,llpO~Hee paCMOTpeHU MeTO,llhl onpe,lleReHHH n03HUHH B ITtln C 

Bll~OKOOMHhIM. aH<;>~OM H He6XO,llHMaH ,llRH 3Tor~ 3ReKTpOHaH. anapaTypa: 

aliaRoroBaH H ul-iqipoBaH. B nocJie,ntteM cRyqae cHrttaRu c ,nByx KOHUOB 

rrqn~~Hq>pOBhIB~DTCH C noMombD AUIT, a ,llaRee no3HUH~ onpe.neRH~TCH.C 

npHMe~~~He~ 9BM HRH annapaT~o cneunpo~eccopoM. Bpe~H on~e~eReHHH 

KO~p,llHHaT' .· c66uTHH ..• npH .• HCil0Rb30Ba;mH 9BM .. COCTaBRHeT. COTHH 

MHKp ceKyH,n,· npH' HcnoRb3oBaHHH cneuripoueccopoB aHaRoroBoro H~H 

;~ UH4Jp BOro THna - e,llHHHUhl IIR~ ,lleCHTKH MHKpOCeKyH,n. 
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H3BeCTHU TpH MeTo.na , onpe.neJiemrn KoopmrnaT C06UTHH ·B IT'i.ll C 
BUCOKOOMHUM aHO.!lOM: 

,,. 
X Al 

(1), X Al 
( 2). X Al - A2 

( 3)' -:y=--xz;- r:-= r:-= Al + A2 Al + A2 

r.ne ~ · - OTHOCHTeJibHaJI KoopmrnaTa co6unrn CL - . noJIHaJI Jl:'IHHa 

.neTeKTOpa), Al, A2 - aMnJIHTY.!lU CHrHaJioB c KOHUOB IT'i.ll. OrmcaH 

npHMeHJieMUH B JIH<?> OHRH· HOBUH MeTO.!l onpe.neJieHHJI Il03HUHH co6UTHif' 

JlJIJI 0.!lHOKOOpJlHHaTHUX n03HUHOHHo-qyBCTBHTeJibHUX HeifTpOHHUX 
.neTeKTOpOB C BUCOKOOMHUM aHOJlOM: 

R 

X 
A2 + RH(A2 

Jl ·r:-= 
'Al+ A2 

Al) 

( 4) 

r.ne R H R - cooieeTCTBeHHO conpoTHBJieHHJI HarppKH Ha KoHuax 
. H • .. Jl . . .. • . . 

.neTeKTOpa Ii aHOJlHOH HHTH IT'i.ll. ITpoBe.neHU cpaBHeHHe Ii aHaJIH3 

norpeWHOCTel1 JlJIJI 3Toro Ii H3BeCTHUX paHee Tpex MeTOJlOB onpe.neJieHHJI 

Koop.nHHaT co6UTHl1. IToJiyqeH~ oueHoqHaJI · ¢opMyJJa · B3aHMOCBH3H 

norpeWHOCTH ~onpe.neJieHHll n03HUHH B fit{.ll C ~UCOKOOMHUM aHOJlOM,
MaKCHMaJibHOH pa3pl!JlHOCTH AUIT, HCilOJib3YeMUX JlJlll 

j 

OllH~pORKIT 
HCCJie.nyeMUX aHaJioronux CHrHaJIOB• C .!lBYX KOHUOB ITt{Jl: Ii .nonfCTHMoro 

JlHHaMHqecKoro .niana3oHa HCCJie.nyeMUX CHrHaJIOB. · 

npoBe.neH 063op 3JieKTpOHHOl1· armapaTypu perHcTpauHH 
• • t 

JlBYXKOOP.!lHHaTHUX nponopuHoHaJibHUX KaMep ,c .llITK) Ii 

co6UTHH ~ 

OTMe~eHd: 
oco6eHHOCTH perHCTpaUHH co6UTHR JlJlll HeifTpOHHUX .llITK. _ 

Bo BTopoif ~ npoBe.neH KpaKHH ci63op THno_B npeo6pa3oBaTeJiel1, 

BpeMJI-~O.!l_ (ITBK) Ii· paCCMOTpeH pa3pa6oTaHHUR aBTOpOM" 

nporpaMMHpyeMUH npeo6pa30BaTeJib BpeMl!-KOJl BKIT-6 c JlOilOJIHHTeJI~HUMH' 
' . ' ,, 't , 

¢YHKUHOHaJibHUMH B03MO~HOCTl!MH. Heo6XOJlHMOCTb HaKonJieHHll 60JibWoro 

KOJIHqecTBa HH¢0pMamrn B napaJIJieJibHOM pe~HMe Tpe6yeT 60JibWHX' 

~6beMOB naMl!TH HaKOilHTeJibHoro ycTpOHCTBa. 0.!lHHM l-13 ~~oco6o~f 

c~aTHll JlH¢paKUHOHHOH HH¢0pM~UHH JIBJIJieTCJI HCnOJib30BaHHe ITBK C 
B peMeHHOH WKaJiol1, . HMeJOmeif 

HCilOJib30BaHHH B peMeHOH WKaJIU 
nepeMeHHYIO WHPHHY 

JlJlll perHCTpauHH 

KaHaJia. np;t , 

JlH¢paKUHOHHtlX 
cneKTpOB C WHpHHQH KaHaJia, H3MeHJieMOH nponopUHOHa~bHO BpeMeHH,HJI~ 

KBa.npaTy BpeMeHH, ocymecTBJilleTCll c~aTHe HH¢0pMaUHH B e.nHHHUU Ii 

.necl!TKH pa3. 

. Pa3 pa6oTaHHUH npeo6pa3oBaTeJib BpeMl!-KOJl BKIT-6 Il03BOJilleT 
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KOJllipOBaTb BpeMeHHUe HHTepBaJIU KaK C nOCTOJIHHOH WlipHHOH KaHaJia, 

TaK Ii C H3MeHJieMOH no 3a.naHHOMY nporpaMMHO 3aKoHy. lliHpHHa Kall(Jloro 

HJIH rpynnu BpeMeHHUX KaHaJIOB MO~eT, H3MeHJITCJI OT 0,5MKC .nci 32MC, 

KOJIJiqecTBO nporpaMMHpyeMUX KaHaJIOB - .no 4096. KpoMe Toro, · B_KIT-6 

MO~eT pa6oTa Tb _B CJieJlYIOlllHX pe~HMaX: 

-perHCTpaUHJI BpeMeHHOH HH¢opMaUHH Ha ~aKOilHTeJibHOM ycTpOHCTBe 

B pe~HMe +1 co6UTHe; 

-perHcTpauHJI_ BpeMeHHol1 HH¢opMaUHH Ha HaKonHTeJibHOM ycTpol1cTBe 

B pe~HMe +N co6UTHH; 

-ycTpOHCTBO , C .!lBYMJI He3aBHCHMUMH H3MepHTeJibHUMH KaHaJiaMH, 

perHCTpaUHH .neTeKTOpHUX CHrHaJIOB BO BpeMeHHUX HHTepBaJiax 

(BpeMeHHUX "OKHaX"); 

~.nBa reHepaTopa nocJie.!lOBaTeJibHOCTeif npl!MoyroJibHUX HMnyJibCOB; 

-Tal1Mep; 

-HHTeHCHMeTp. 

HcnOJib30BaHHe BKIT-6 B pe~HMe perHCTpaUHH +N co6UTHH 3a OJlHO 

o6pameHHe _K 3Y no3BOJIHJIO · yBeJIHqHTb MaKCHMaJibHYIO 3arpy3KY 

perHCTpaUHH .no ix10 6 co6UTH~/c. 

, MI_IOro¢yHKUHOHaJibHOe HCnOJib30BaHHe • BKIT-6 yMeHbWHJIO KOJIJiqecTBO 

pa3JIJiqHux. THilOB ycTpOHCTB, ,npHMeHlleMUX paHee npH npoBe.neHHH 

¢H3JiqecK~X 3KCnepHMeHTOB. 

li TpeTbeif rJiaBe paccMoTpeHa 3JieKTpoHHal! annapaTypa onpe.n~JieHHll 

KOOPJlHHat co6UTHH B OJlHOKOOPJlHHaTHUX·' no3HUHOHHO-qyBCTBHTeJibHUX 

HeHTpOHHUX .neTeKTopax C BUCOKOOMHUM aHO.!lOM Ii .!lBYXKOOpJlHHaTHUX 

nponopUHOHaJibHUX KaMepax, KOTopue HaXOJll!T Bee 60Jiblliee npHMeHeHHe 

B, 3KcnepHMeHTax Ha Hel1.TpoHHUX JlH¢p.aKTOMeTpax, nocKOJibKY no3BOJIJIJOT 

ripoBOJlHTh perHCTpaUHJO He TOqKH, a. HeKOTOpol1 o6JiaCTH o6paTHoro 

IlpOCTpaHCTBcl. KpHCTaJIJia, TO eCTb cymecTBeHHO ( B JleCl!TKH Ii COTHH 

pa3) COKpamaJOT BpeMl! npoBe.neHHll 3KCnepHMeHTa. 

·np11' UH¢poBux cnoco6ax onpe.neJieHHll Koop.nHHaT co6UTHl1 B nq.zt. c 

BUCOKOOMHUM : aHOJlOM CHrHaJIU C JlBYX KOHUOB Ilt{.ll npeo6pa3yJOTCll B 

UH¢pOBOH BHJl H .nanee o6pa6aTUBaJOTCJI cneUKOHTpOJIJiepoM HJIH 

cneunpoueccopoM~' Pa3pa.6oiaHHUl1 aBTopoM cneuKoHTpOJIJiep noJiyqaeT 

HH¢0pMaUHJO C JlBYX AUil no lliHHe KAMAK Ii ocymecTBJIJieT npeo6pa30BaHHe 

no anropHTMy ¢opMy JIU ( 4) JlJIJI noJiyqeHHJI UH¢poBoro KO.Ila no3HUHH. 

BUqJicJIHTeJibHUH y3eJI cneUKOHTpOJIJiepa IlOCTpOeH Ha OCHOBe 

apH¢MeTHKO-JIOrHqecKoro ycTpOHCTBa ( AJIY) .. BpeMll noJiyqeHHll jlleCTH

paip~JlHOro Ko.na no3HUHH - ·6,5MKC c ycTpol1cTBOM 6ucTporo .neJieHH~ H 

15,5M~C c ycTpOHCTBOM Me.nJieH~oro .neJieHHll. cneuKOHTpOJIJiep ~unoJI~eH 
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B CTaHnapTe KAMAK B BHne MonynH WHpHHOH 3M. 

Pa3pa6oTaHHUH cneunpoueccop npHHHMaeT HHIOpMaUHID OT nByX AUD 
no Ka6enHM c BHeWHHX pa3beMOB, pacnonomeHHUX Ha nepenHeH naHenH 

6noKOB, qTo ycKopHeT'npouecc cqHTUBaHHH HHIOpMaUHH c iuD. Bll~HC~ 

RHTenbHUH y3en cneunpoueccopa, nocTpOeHHllH Ha OCHOBe cyMMaTopa, 

BunonHHeT apH;MeTHqecKHe onepauHH KaK CYMMHpOBaHHH, BUqHTaHHH, 

TaK H neneHHH. <l>yHKUHoHanbHaH cxeMa cneunpoueccopa npencTaBneHa 

Ha PHCYHKe 1. BpeMH nonyqeHHH wecTHpa3pHnHoro Kona nO3HUHH -

BX. Bb!X. 

DYCK 

PHc.1. <l>yHKUHOHanbHaH cxeMa cneunpoueccopa onpeneneHHH 
no3HUHH Ha OCHOBe cyMMaTopa. 

j 
4,.5MKC. BROK BllnonHeH B CTaHnapTe KAMAK B BHne MonynH, WHpHHOH 1M, 

nn~'HeKOTopux THnOB 3KCnepHMeHTOB Ha BllCOKOno:oqHoM HMnynhCHOM 
peaKTOpe HBP~2 6unH pa3pa6oTaHU nBa ycTpOHCTBa onpenen~HHH . ' , ,, . ' . ' 

KOopnHHaT aHanoroBoro THna c BpeMeHeM onpeneneHriH no3HUHH O,5MKC. 
<l>YHKUHOHanhHaH cxeMa. ycTpOHCTBa aHanoroaoro TH_na c Hcn,cnh3OBaHHeM 

6ucTporo AUD npencTaaneHa Ha pHcyHKe 2. BnoK, conepmaIUHH nBa_ 
ycHnHTenH, naa cTpeTqepa H ycTpottcTBO onpeneneHHH 
BUnonHeH B CTaHnapTe KAMAK B BHne Monyn,H ·wHpHHOH 

KOOpnHHaT:, 

1M. BTOpo~ 
ycTpOHCTBO o6nanaeT TaKHMH me xapaKTepHCTHKaMH, HO HMeeT B nBa 

pa3a 6onbwee MaKCHManbHOe KOnHqecTBO nO3HUHOHHUX KonoB co6UTHH. 
B cnyqaHx npHMeHeHHH nayxKoopnHHaTHoro HeHTpOHHoro neTeKTopa 

• . ' . '·, ! 

( nHn> B IH3HqecKHX 3KCnepHMeHTax npH perHCTpaUHH Kamnoro co6UTHH 
B3aHMone8CTBl'.IH HeflTpOHOB c neTeKTOpOM no K'aJKnofl KOopnHHa.Te' 
noHBRHIDTCH CHnianu He C onHOH, a C HeCKORbKHX pHnOM pacnonome1rnux 
KaTonHux HHTeH (o6pa3yIDTCH KnacTepu). DO3TOMY BO3HHKaeT 3anaqa 
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PHc.2. <l>yHKUHOHaRbHaH cxeMa ycTpOHCTBa onpeneneHHH KOOpnHHaT 

B D4n aHanoroaoro THna. 

NAF 

BuneneHHH ueHTpa KnacTepa, KOTopyID pewaIDT npH o6pa6oTKe, 

HHIOpMaUHH . c noMOIUbID 3BM HRl'.I. annapaTHO. <l>yHKUHOHanhHaH . cjceMa 

ycTpoflcTBa onpeneneHHH onHofl H3 Koop~HHaT nHn npencTaBneHa , Ha 

pHCYHKe 3. YcTpOHCTBO BUnonHeHo B cTaHnapTe KAMAK c WHpHHO_H,, 
MonynH 3M. ·KonHqecTBO ax9noa no Kamnofl H3 nayx. KoopnHHaT-32, 

BpeMH perHCTpaUHH co6UTHH 1,5MKC. 
li qeTBepTow' rnaae paccMOTpeHu 3neKTpOHHue · ycTpoHc:Ba 

;opMHpOBaHHH onHonapaMeTpOBllX H MHoronapaMeTpOBUX KonoB. 

BX. 1 Bb!X: 

PHC.3. <l>yHKUHOHaRbHaH cxeMa KonHpOBaHHH no3HUHH B 
nponopUliOHaRbHOH KaMepe. 
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B HeHTpOHHOH nH¢paKTOMeTpHH no BpeMeHH nponeTa C 
_Hcnonb30BaHHeM pa3nHqHux neTeKTOpOB B03HHKaeT Janaqa ¢opMHpOBaHHH 
MHoronapaMeTpOBUX Kanoa, DpH Hcnonb30BaHHH HeCKOnbKHX "ToqeqHux" 
neTeKTOpOB HnH no3HUHOHHO-qyacTBHTenbHOro neTeKTopa Heo6xonHMO 
¢opMHpoBaTb nayxnapaMeTpOBUH KOn HOMepa neTeKTOpa H apeMeHH HnH 
KopnH_HaTU X H apeMeHH, npH HCnonb30BaHHH nayxKoopnHHaTHOH 
nponopuHoHanbHOH KaMepu - TpexnapaMeTpoauft Kon ~oopnHHaT X, Y H 
BpeMeHH. qacTO HaKonneHHe MHoronapaMeTpOBOH cneKTpOMeTpHqeCKOH 

' . 
HH¢0pMaUHH npOH3BOnHTCH B · 3anoMHHaIDmee ycTpOHCTBO (3Y) Ta~HM 
o6pa30M, qTo MHoronapaMeTpOBUH Kon co6UTHH HBnHeTCH anpecoM 

HqeftKH naMHTH 3Y, no KOTopoMy K coneplKHMOMY HqeftKH no6aBnHeTCH 
onHo (HHorna cpa3y HecKonbKo) co6UTHe. B· HeKoTopux cnyqaHx 

!Pe6yeTCH perHcTpaUHH co6UTHH He co BCeH nnHHU HnH nn~manH 
HCnonbJyeMUX onHO- HnH nayxKoopnHHaTHUX neTeKTOpOB, a C HeKOT6poH' 
HX qacTH HnH 06JjaCTH, CMemeHHOH OTHOCHTenbHO Ha"!ana KoopnHHaT. 
KpoMe Toro, HeK□Topue KonttpyIDmHe ycTpottcTaa caMH HMeIDT o6nac-rb 

K□nHpOBaHHH, CMemeHHYID OTHOCHTenbHO Haqana qHcnoBOH OCH. B TaK X 
cnyqaHx npH HaKonneHHH HH¢□ pMaUHH a ~an□MHHaIDmHx ycTpottcTB x 

nOHBnHIDTCH o6naCTH naMHTH 
HH¢opi.iautteft. · 

C yaenHqeHHeM aenHqHHU H 

yaenHqHBaIDTCH H 061,eMU 

3Y, He JanonHeHHUe noneJHOH 

KOnHqecTB
0

a napaMeTpoa cymecTB~HHO 
' . ' 

perHCTpHpyeMOH HH¢0pMaUHH 
,)' 

a, 

cnenoaaTenbHo, H 061,eM naMHTH 3Y, T!Je6y'7_M~H nnH ·HaKonneHHH 
cneKTpoMeTpHqecKOH HH¢0pMaUHH. 

' B RH<ll 011Hl1 pa3pa60TaHa MeTonHKa npoaeneHHH nH¢paKUHOHH~~ 
3KcnepHMeHTOB B peanbHOM MacrnTa6e apeMeHH Ha· HMnynbCHOM HCT□qHHKe 
HeHTpOHOB HBP-2, c noMombID KOTOpOH npoaonHTCH H_JyqeHHe nepexon,Hu~ 
npoueccoa a 06pa3uax. B xone 3KcnepHMeHTa . Beeb 061,eM 3Y 
pa36HBaeTCH Ha o6naCTH, Ha3UBaeMUe KanpaMH, B KaJKnOH H3 K·oTopux; 

onpeneneHHoe BpeMH /BpeMH 3KCn03HUHH Kanpa/ HaKannHBaIDTCH cneKTpU 
OT HCcnenyeMoro 06pa3ua c onHoro HnH HeCKOnbKHX "ToqeqHUX" 

neTeKTopoa Hn.H nqJI_ TaKHM o6pa3 □M npottcxonHT hocnenoaaTenbH□e 
JanonHeHHe Bcero 3Y 3THMH KanpaMH. DpH Manux apeMeHax iKCn03HUHH 
Kanpa H 6onblliOM qHcne neTeKTOpoB 061,eM HH¢0pMaUHH BenHK H 
Heo6xonHMO 3¢¢8KTHBHOe KonHpOBaHHe C uenbID CJKaTHH HaKannHBaeMOH 
HH¢0pMaUHH H yMeHbllieHHH Tpe6yeMUX o6'beMOB 3anOMHHaIDmHX ycTpOHCTB. 

B qeTaepToft rnaae paccM□TpeHu MHoronapaMetpoaue ¢opMHpoBaTenH 
Kanoa c OT6opoM noneJHux co6uTHH, ocymecTanHIDmHe cJKaTHe 
HH¢opMaUHH H HMeIDmHe B03MOlKHOCTb ynpaa.neHHH , KaK OT 3BM, TaK H 
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aBTOHOMHO C noM□mbID nepeKnIDqaTenett Ha nepenHeH naHenH. 
Pa3pa6oTaHHoe ycTpoftcTBO nnH auneneHHH qttcnoaoro HHTepaana 

ocymeCTBnHeT HOpMHpOBaHHe H no3BOnHeT perHCTpHpOBaTb co6UTHH, 
Konu KOTOpux ynoaneTBOpHIDT HHlKHeH H aepxHeH rpaHHUaM pa3perneHHOH 
o6nacTH perHCTpaUHH co6UTHH. YcTpOHCTBO Hcnonb30BaHO B 

MH□roMep~ux ¢opMHpoaaTenHx Kanoa. 
'YcTpOHCTBO ¢opMHpOBaHHH nayxna.paMeTpOBUX Kanoa n1rn H BpeMeHH 

BimonHeHO B CTaHnapTe KAMAK B BHne MonynH lliHpHHOH 2M, MepTBOe 
BpeMH - □ Kono 2MKC. KpoMe Toro ,OHO no3BOnHeT nepenaaaTb 
HH¢0pMaUHID no nocnenoaaTenbHOH nHHHH CBH3H co CKOpOCTbID OKono 
1M6on. 

<llyHKUHOHanbHaH cxeMa yc~poHCTBa ¢opMHpOBaHHH.~pexnapaMeTpOBUX 
Kanoa npencTaaneHa Ha pHCYHKe 4. BnoK COCTOHT H3 nayx onHHaKOBUX 

BK 

r 
X 

CYMMATOP 

PEr. 1rncn. 
l1HTEPBARA1 

L - --,- -
- - - -.. Y r 

' ----'-+--

L_ - - -

l 

<llOPMl1POBATERb 1 
- - - - J 

- - - - 1 -
<llOPMHPOBATER~ 2 J 

BblX. 

PA3P. 
X 

PA3P. 
y 

PA3P. 
BK 

PHC.4. ,<llyHKUHOHanbHaH cxeMa ycTpOHCTBa ¢opMHpOBaHHH 
TpexnapaMeTpoaux Kanoa. 

¢opMttppaaTefleH <Ill, 

KOTOpux JanaeTCH 
¢opMHpyeTCH cnoao, 

<1>2 H auxonHoro qiopMHpoaaTenH 
qHcno pa3pHnoa no X H Y 

HBnHIDmeecH anpecoM aqettKH 

<1>3, C nOM□mbID 
KOopnHHaTaM H 

JanoMHHaIDmero 

ycTpottCTBa. nocpencTBOM nepeKnIDqaTenett Ha nepenHett naHenH HnH no 
KOMaHnaM KAMAK B, perHCTP HHJKHeH rpaHHUU 3aHOCHTCH Kon HOMepa 
HaqanbHOH HHTH, · a a perHcTp qttcnoaoro HHTepaana - Kon KOJrnqecTaa 
HHTeH B rpynne. 11H¢0pMaUHH C HHTeH perHCTpHpyeTCH, ecnH. oHa 
nocTynaeT C HHTeH, HOMepa KOTOpux HaxonHTCI B JanaHHOM HHTepaane .. 
HOMep HaqanbHOH' HHTH MOJKeT ·6~Tb mo6uM,. OT 1 no 64. a KOnHqecTBO 

0

HHTeH coc;aBnHTb 2m, m = 0, 1, ... 6. B auxonHOH ¢opMHpOBaTenb (!)3 
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I I 

nocTynaJOT n03HUHOHHUe KO.llU N .H N H apeMeHHOH KO.It Nt;', H3 1 KOTopux 
. . . X Y I · 

cpopMHpyeTCll BUXO.llHOH KO.It. <l>OpMHpoBaTeJib <I>3 noTeHUHaJibHOl'O THna 

BUnOJIHeH Ha MHKpocxeMaX KOMMyTaUHH THna Kn. BpeMll noJiyqeHHll 

BUXO.llHO,O KO.Ila COCTaBJilleT OKOJIO O, 15MKC. YMeHblllall qHCJIO pa3pll.ll0B 

no X HY KOOp.ItHHaTaM H ·au6Hpall TaKHM o6pa30M KaKyJO-TO qaCTb 66mefi 

nJioma.nH .neTeKTOpa, MOlKHO pacllIHpHTb HHTepBaJI apeMeHH, B TeqeHHH 

KOTOporo npoHCXO.llHT perHCTpaUHll HH!flOpMaUHH HJIH yMeHbllIHTb (ClKaTb) 

061>eM perHcTpHpyeMOH HH!flOpMaUHH. 

KOHCTPYKTHBHO 6JIOK BUnOJIHeH Ha 0.llHOH nJiaTe B CTaH.napTe KAMAK 

MO.llyJieM llIHpHHOH 2M. 

.llJill perHCTpaUHH BpeMeHHUX cneKTPOB OT HeCKOJibKHX "ToqeqHUX" 

.neTeKTopoa 6uJI. pa3 pa6oTaH · KO.llHPOBlllHK HOMepa .neTeKTopa ( KHnl. OH' 

co.neplKHT 6ycpepHOe '3anoMHHa10mee. .. ycTpOHCTBO ( 63Y) ,061,eMOM 

2048X32(80)6HT CJIOB H n03B0JilleT cpopMHpOBaTb .nayxnapaMeTpOBUe KO.llU 

HOMepa .neTeKTOpa H BpeMeHH. 6JIOK BUnOJIHeH B cTaH.napTe KAMAK 

·Mo.nyJieM llIHPHHOH 2M. )lonoJIHHTeJILHuil MO.llYJib 

KOJIHqecTBO o6cJiylKHBaeMUX .neTeKTOpoa·.no 68. 

napaMeTpU ycTpOHCTBa: 

KoJIMqecTBo .neTeKTopoa 

4aCTOTa perHCTpauHH 

(no KaJKioMy axo.nyl 

Mru · 

n03BOJilleT yaeJIHqHTb 

.no 20 {68) 

.no 3•. 

MHHHMaJibHall llIHPHHa Bp~Me~HO,O KaHaJia (MKC) 0,5 

4HCJIO BpeMeHHUX KaHa~OB 

.llJill HCCJie.noBaHHll nepeXO.llHUX 

ycTpOHCTBO pa36HeHHll naMllTH 

CTaH.napTe KAMAK. B BH.ne MO.llYJill 

OT 128 .llO 4096 

npoueccOB B 06pa3uax pa3pa6oTaHO 

C . 3KCn03HUHeH, BUnOJIHeHHOe ~

llIHPHHOH 2M, HMeIOmee CJie.ItYJOlllHe'' 

OCHOBHUe napaMeTpu: 

MaKCHMaJibHUH-061,eM npHMeHlleMoro 3Y 

4HCJIO Ka.npoB 

061>eM a.npecHoro noJill Ka.npa 3Y (CJIOB) 

3Kcno3HUHH o.nHoro K'a.npa 

256K 

OT 1_ .llO 1024 

OT 256 '.no 64K 

OT 1 .llO 65536 , 

(qHCJIO nepHO.llOB TaKTOBUX HMnyJibCOB) ft 
' . . 

.llJill nepe.naqH H npHeMa UH!flPOBOH crieKTpOMeTpHqecKOH HH!flO~MaUHH. 

Ha paccTOllHHe OKOJIO 1 KM 6~JIH pa3pa6oTaHU ycTpOHCTBa nepe.naqH 'H 

npHeMa HH!flOpMaUHH no .llBYM HJIH 0.llHOMY KOaKcHaJibHOMY Ka6eJIIO C 

qacToTofi nepe.naqH oKoJio 1MEo.n. 

.!l. nHTOH r.riaae paCCMOTpeHU C03.llaHHUe Ha OCHOBe pa3pa6oTaHHUX 

aBTOpOM 3JieKTpOHHUX ycTpOHCTB KOMnJieKCU 3JieKTpOHHOH annapaTypu 

HeHTpOHHUX .llH!flpaKTOMeTpOB no BpeMeHH npoJieT,a C HCnOJib30B aHHeM 

IO 

•,:o q'eqHUX ~ a TaKJKe OJIHO- H JIBYXKOop.nHHa~HUX no3HUHOHHO-

qyacTBHTeJibHUX }leTeKTOpOB. 

B nH<I> OHHH Ha HMnyJibCHOM HeHTpOHHOM peaKTOpe HEP-2 .nel1cisyeT 

HeiiTpOHHUH .llH!flpaKTOMeTp no B peMeHH npoJieTa .llH-2. B OCHOllHOM, OH 

npeJIHa3HaqeH .llJlll npose.neHHll .llH!flpaKUHOHHUX 3KCnepHMeHTOB, 

Tpe6yIOlllHX 6oJibllIOH cBeTOCHJIU H yMepeHHoro pa3pellleHHll. ·Ha 

HMnyJibCHOM HefiTpoHHOM peaKTope •HEP-30 · RH<!> OHHH .neficTByeT 

11el1TpOHIIUH .llH!flpaKTOMeTp .llBP, npe.nHa3Haqe11HUH .llJlll 

HeHTpOHOrpacpHqecKHX. HCCJie.llOBaHHH BUCOKOl'O pa3pelllel!Hll. 3JieKTpOHHall 

annapaTypa 3THX .llH!flpaKTOMepoB BO MHO,OM aHaJio,HqHa. HeiiTpOHHUH' 

JIH!flpaKTOMeTp .llH_-2 BKJIIQqaeT Ha6op JieTeKTOpOB c 3JieKTPOHHKOH, .naa 

KaHaJia HaKonJieHHH cneKTpOMeTpHqecKOH HHlfJOpMaUHH; annapaTypy 

ynpaBJiel!Hll pelKHMaMH H3Mepel!HH, MexaHH9eCKHMH Y3JI~MH .llH!flpaKTOMeTpa 

H -BHellJHHMH ycJIOBHHMH '11a· 06pa3ue. CHCTeMa aBToMaT~3aUHH 

3KcnepHMeHTOB C03.llaHa Ha 6a3e n3BM PC/AT H annapaTypu KAMAK. 

<I>yHKUHOl!aJibl!all cxeMa 3JieKTpOHHOH annapaTypu HeHTpOHHO,O 

.llH!flpaKTOMeTpa noKa3aHa Ha pHCYHKe 5. CHrHaJIU C .neTeKTOPOB 

~ H6P·2 CTalIT_ 

PHC.5. <I>yHKUHOl!aJihl!all cxeMa 3JieKTPOHIIOH annapaTypu 

HeH;pOHHO,O .llH!flpaKTOMeTp~ rio BpeMeHH npoJieTa. 

nocTynaIOT Ha COOTBeTCTB YIOlllHe npeJiyCHJIHTeJIH ( nY). npe.nycHJIHTeJIH

-.ItHCKpHMHHaTopu-cpopMHpoBaTeJIH (nY-.ll<I>), ycHJIHTBJIH (Y, Y.ll<I>) . .llaJiee 

CH,HaJIU npeo6pa3yIOTCll B UH!flpOBOH BH.ll KOJIHpOBlllHKOM HOMepa 

.neTeKTOpa ( KH.ll). ycTpOHCTBaMH onpe.neneHHll KOOP.llHllaT ( YOK). 
, 

B peMeHHUMH KOll_HpOBlllHKaMH (BK).' cpopMHpOBaTeJill!'fH 

·KoMMyTaTopoM . ocymecTBJIHeTcH noJIKJII09eHHe K JIBYM 

] J 

KO.llOB (<I>K). 

He3aBHCHMUM 



KaHaJiaM HaKOnJieHlrn KH1, KH2 :rneKTpOHHKH _B Ll6 paHHLIX THnOB 

aeTeKTOpOB, HCnOJih3yeMLIX B KOHKpeTHOM 3KCnepHMeHTe. 

KaHaJI HaKonJieHHH KH1 npHMeHHeTCH B OCHOBHOM npH HCCJieaoB-Hlili 
,J.. 

nepexoaHLIX. npoueccoB B 06pa3uax. HaKonJieHHe HH~OpMaUHH 

ocymecTBJIHeTcH nocJieaoBaTeJihHLIM 3anoJIHeHHeM ·o6JiacTe8 6y~epHoro 

3anoMHHaJ<?mero tcTpOHCTBa E3Y1, _3aaaBaeMLIX ycTpOHCTBOM pa36HeHHH 

naMHTli C 3KCn031iQHe8 (EPIT3). E3Y1 MOmeT COCTOHTb H3 a~yx 

nonepeMeHHO pa6oTaDIUHX 6JIOKOB. AHaJIH3 aH~paKQHOHHLIX _cneKTpOB 

nocJieaoBaTeJibHOCTH Ka.npoB no3BOJIHeT HCCJieaoBaTh aHHaMHKY 

H3MeHeHHH CTPYKTYPLI HCCJieayeMLIX o6pa3UOB BO B peMeHH. no KaHaJiy 

KH2 ocymecTBJIHeTCH HaKonJieHHe B E3Y2. JiH~OpMaUHH H3 E3Y1, E3Y2 

3anHCL1BaeTCH Ha MarHHTHLIH aHCK IT3BM. 

3JieKTPOHHKa o6opyaoBaHHH . aH~paKTOMeT.pa JlH-2 ynpaBJrneT 

noBopoTHOH nJiaT~opMOH c pacnoJiomeHHLIMH Ha Hett aeTeKTOpaMH, a; 

TaK~e rOHHOMeTpOM ~- TeMnepaTypoH B neqtt. 

3JieKTpOHHaH annapaTypa n03BOJIHeT co3aaBaTh He8TpoHHLle 

aH~paKTOMeTpLI c, pacnoJiomeHHeM 3BM Ii qacTH perncTpHpyDllleH 

annapaTyp1,1 KaK B HenocpeaCTBeHHOH 6JIH30CTH OT ycTaHOBKH, TaK Ii Ha 

paccTOHHlili ao 1KM. 
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PHC.6. nocJieaoBaTeJibHOCTb aH~paKUHOHHLIX cneKTpOB, li3MepeHHaH 

oT oaHoro aeTeKTopa B xoae cHHTe3a YBa2cu3ox. 
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·,KaK. npHMep 3KcnepHMeHTa B peaJibHOM MaCIDTa6e BpeMeHH 

6 npHBeaeHa .nocJieaoBaTeJibHOCTb ,aH~paKQHOHHLIX _cneKTpOB 

Ha pHcyHKe 

OT o,nHoro 

"aeT~KTOpa C nHTHMHHYTHOH 3KCn03HQHeH Kamaoro Ka.npa, Bnep_Bue 

BLICOKOTeMrrepaTypHoro-· noJiyqeHHaH B npouecce CHHTe3a 

cBepxnpoBoaHHKa YBa2cu3ox 

OCHOBHWE PE3YRhTATW JlHCCEPTAUHH. 

t. Pa3pa6oTaH KOMnJieKc annapaTypl>I aJIH onpeaeJieHHH KoopaHHaT 

·co6L1THH B n03HUHOHHO-qyBCTBHTeJibHLIX aeTe~Topax C BLICOKOOMHLIM·, 

aHoaoM_ Ii B nponopUHOHaJibHLIX aByxKoopaHHaTHLIX KaMepax, 

HCnOJih3yeMLIX Ha HeHTpOHPLIX aH~paKTOMeTpax, B COCTaBe: 
. . . ,, " 

c~eQKOHTpoJIJiepa, cneunpoueccopa, ycTpo8cTBa onpeaeJieHHH KoopaHHaT 

aHaJioroBoro THna, y~TpOHCTBi KoaHpoBaHHH KOopaHHaT ;B 

nponopuHoHaJibHLIX KaMepax. AnnapaTypa peaJIH3yet KaK .TpaaHUHOHHYD, . 

TaK Ii BHOBb npeaJiomeHHYD MeTOiHKli onpeaeJieHHH KoopaHHaT B nq11. 

2. P~3 pa6oTaHO 3ammueHHOe aBTOpCKHM CBHaeTeJibC,TBOM YCTPOHCTBO 

aJIH onpeaeJieHHH KoopaHHaT, aHaJioroBoro THna c yBeJIHqeHHLIM B ,nBa 

pa3a no cpaBHeHHD C npOTOTHnaMH KOJIHqeCTBOM no3HQHOHHLIX KaHaJIOB. 

3. Pa3pa6oTaH · npeo6pa3oBaTeJib BpeMH-K0.11 c nporpaMMHo-

_-3a,naBaeM08 BpeMeHHOH illKaJIOH, n03BOJIHDIUHH: 

-KoaHpoBaTb no pa3JIHqHl,IM 3aKoHaM BpeMeHHYD. illKaJiy C illlipHHOH 

KaHaJia OT O, 5MKC .no ·32MC Ii . MaKCHMaJihHLIM qlicJIOM ( li3MeHHeMLIM no 

,nJIHTeJibHOCTH) KaHaJIOB .no 4096 . 

- np,OB0,!11iTb perHCTpaUHD C06LITHH H~pg,ny c · Tpa,nHQHOHHLIM pemHMOM 

• +1 Ii B pemHMe +N, 

- pa6oTaTb B pemHMaX Ta8Mepa, liHTeHCHMeTpa, 

nocJie,noBaTeJibHOCTeH npHMoyroJibHLIX HMnyJihCOB, 

ycTp68cTBa. nponycKaHHH .neTeKTOpHLIX ClirHaJioB 

"OKHaX: 11
: 

,nByx reaepaT~poB 

.!1BYXKaHaJibHOro 

BO . BpeMeHHLIX 

4. Pa3p_a60TaH KOMnJieKC arrnapaTypu . ~OpMHpoBaHHH ,nByx- . H 

TpSXMepHLIX K0,!10B,. C 3aIUHIUeHHLIM aBTOpCKHM CBH,!1eTeJihCTBOM 

ycTpOHCTBO~. ,!1JIH BLl,!1eJieHHH qliCJIOBOro HHTepBaJia, Ii 3JieKTPOHHLle, 

ycTpOHCTBa nepe,naqH Ii npHeMa liH~OpMaQHH no n~cJie,noBaTeJibHOH•JlliHlili 

CBH31i. 

5. Pa3pa60TaH -KOMnJieKC annapaTypu B COCTaBe ycTpOHCTBa 

K~,!11ipOBaHHH HOMepa .neTeKTOpa, ycTpOHCTBa noKa,npoBoro 3anoJIHeHHH 

naMHTli. 3Y .!1JIH ~li3HqecKHX liCCJie,noBaHHH nepeX0,!1HLIX npoueccoB B 
' . 

KpHcTaJIJiax. 
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·6. ;ffa ocHoae pa3pa6oTaHHOli aaTopoM 3,neKTpOHHOk annapaTypu npn 

ero ·. Henocpe.ncTBeHHOM , yqacnm · C03,llaHU H3Mep11TeJH,Hll~ , CHCTeMU .llnll 

HeliTpOHOrpacpuqecKHX-. uccne.noaaHHli'. Ha HeliT.pOHHIIX ;nucppaKTOMeTpax 

.llH-2: H ".llBP' Ha' HMnynhCHllX peaKTOpax .HEP-2 H HEP-30. omm;_, 

HeliTpOHHOrO .nucppaKTOMeTpa qmnuana HH<I>XH AH CCCP ( r. 06HHHCK l H 

. HeliTpOHHoro .nmppaKTOMeTpa mm qcAH ( r. PJKelK) qc<I>P. 
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,1 •. • Eanarypoa A.M., rop.nennli B. H., HlllMyxaMeTOB M. 3., HOBOJKHJIOB 

HeliTpOHIIUli , 

2. 

.. B. E. '. OcTaHeBH'i IO. M. ' CaaeHKO E.H.' lIIH6aeB B. Jl, 
' 

.. .nucppaKTOMeTp no apeMeHH nponeTa C, O.llHOKOOp.llHHaTHUM 

~03HUHOHHO~tjy~ctBHTeJJbHUM .neTeKTOpoM: coo6IUeHHe" OHRH. 
I 

·p13-80~4~o.~ny6Hl, 1980;-11c. 

Eanarypoa -A'.M., . ' Baroa B.A,, 

H111MyXaMeTOB M.3., MHpOHOBa r. B. ' 

OcTpOBHOli A.H., canaMaTHH H.M: 

BHeUIHeli naMHTH CM-3101 .llJIH 
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CHCTeMa Ha 6a3e 3BM CM-:-3 H 
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Pl0-80-824, -.lly6Ha, 1980. -5C., 
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5. EaJJarypoB A. M. , rop.neJJHli B. H. , Jl{HpOHKHH r ._<I>. , Jl{yKo,B r :n .. 
3HMHH r.H., HOBOJKHJIOB B.E .. , OCTpOBHoli' A.H., CaJJaMaTHH .H.M.',,h 

THUIHH B. r. , llln6aea B . .ll, .l\B yxKoop.nHHa THUli · .neTeKTOp .llJJH 

HeliTpOHHoro .nmppa~TOMeTpa. no BpeMeHH nponeTa. · 3JJeKTpOHHKa H_ 

CHCTeMa HaKonJJeHHH HHlflopMauuu: ·coo6IUeHHe OHRH P13-81-858. 

-.lly6Ha, 1981.~8c. 

6. rop.neJJHli B.H"" 3aca.nuq IO.E., HUIMyxaMeTOB M.3., na3HH. B.H • ._ 

HOBOJKHJJOB B. E. · 0.llHOKOOp.llHHaTHUli - no3HUHOHHO-'iYBCTBHTeJJbHUli · 
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