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AKTyaJibHOCTb npo6JieMH. 3KcnepHMeHTaJlbHYe HCCJI8,I\OB8HH.FI B o6JiaCTH 

!pH3HKH BliCOKHX 3HeprHA xapaKTepH3YDTC.FI noCTO.FIHHI& COBepmeHCTBO
BaHHeM KaK OCHOBHYX 6a30BYX ycTaHOBOK-yCKOpHTeJieA, T&K H ,l\eTeK
THpyD~eA H perHCTpHpym~eA annapaTypY. Pa3BHTHe B ,l\aHHOR o6JiaCTH 
CB.Fl3aHO C yCJIOlltH8HHeM o6opy,I\OBaHH.FI H B03paCTaHHeM IlOTOKa 3KCne
pHM8HTaJlbHOR KH!pOpM~H. YHHKaJlbHOCTb ycTaHOBOK H npoBeAeHHe Ha 
HHX HOBYX 3KCnepHMeHTOB o6ycJiaBJIHB&eT C03,l\aHHe H HOBYX CHCTeM 
o6pa60TKH AaHffYX C 4eJibD 3iplpeKTHBHOro onepaTHBHoro KOHTpOJI.FI pa-
60TY o6opy,I\OBaHH.FI H noJiyqeHH.FI KOHeQHYX pesyJibTaTOB HCCJI8,I\OBaHHR. 

B 8KCIIeplIM8HT8X .l:\Il;8pHOii qJIISHim O,IUIHM :e:s OCHOBHHX 
.FIBJI.Fl8TC.FI M8TOA TpaeKTOpHYX H3MepeHHR. IIepBOH&QaJlbHO 3KCnepHMeH
TaJlbHY8 HCCJI8,I\OBaHH.FI npoBO~JIHCb no 8TOii MeTo~e·c liICllOJll,SOBaimeM 
nysypbKOBYX KaMep • .nn.FI ci,eua HHq,op~H B TaKHX ycTaHOBKax npH
MeH.FleTC.FI MeTOA qJOTOrpaqiHpOB&HH.F!. Ilo.F!BJI8HH8 6ecqiHJibMOBYX ,l\8TeKTO
poB IlpHBeJIO K ,l\aJlbHeAmewy paCmHpeHHKl 3KCnepHM8HTOB C liICIIOJll,SOBaHR

eM MeTO,IJ;BKH TpaeRTOpHHX HSMepem.EecqJW!bMOBUe CIIeRTpoMeTpli,BKJm
qB.H)IqHe C~HTHJIJI~HOHH!ie H qepeHKOBCKH8 cqeTQHKH, IlpOBOJIOQH!ie 
HCKpoB!ie, APeRrpoB!ie H MHOrOHHT.FIHN:e nponop4HOHaJlbHYe KaMepy, HC
IlOJib3yt)TC.FI ace mHpe B 3KCnepHMeHTWC 6Jiaro,l\ap.F! BYCOKOMY BpeM8HHOMy 
H npocTpaHCTBeHHOMY paspemeHHD, a T8.!Ut8 ~8MY ,l\aHHYX B ~rppOBOR 

q,opwe • 
Bo3MOlltHOCTb perHCTpa~H ,l\aHHYX B rp0JM8, npHrOAHOR 'AJI.FI Heno-· 

Cpe,I\CTB8HHOR nepe,l\aQH B 313M, Il03B0JI.Fl8T npH HaJlHQHH COOTBeTCTBytl
~ero nporpruomoro 06ecneqeHH.F1 coK~aTb 3Tan HacTpoRKH annapaTy
PY K K~HTpOJIHp0B&Tb o6opy~OBaHH8 B peaJibHOM·MacmTa6e BpeMeHH'npo
B8,l\8HH.FI 3KCnepHM8HTOB • 

Bo~bmoR o6oeM H3Mep.F18MWC co6YTHR B 3THX 3KCnepHMeHTax npe,l\
onpe,l\eJI.Fl8T BYCOKHR ypoBeHb &BTOM&TH3~H BC8X 3TMOB v6pa6oTKH, 
BKJIDq&.FI 3Tan Oil03HaBaHK.FI reoMeTpHll8CKHX o6pa30B - COBOKynHOCTH 
TpaeKTOpKR qacTH4, OTHOCRll!KXC.FI K co6YTHD. 

Co3,l\aHH8 MaT8M&THQ8CKOro 06ecneqeHH.F1 'AJI.FI yHHKaJibHYX KOIIIIIJI8K
COB, KaKHMH .FIBJI.IWTC.FI ycTaHOBKH C 6ecq,HJibMOBl:B(H ,l\8T8KTOPaMH 'AJI.FI npo
B8'A8Hl11I 8KCil8plIM8HTOB B o6Jracm qJIISmtl!l BUCOKmC 8HepI'Hii,.fmlI!l8TCII 

r~wiis·m~::i:u_'.~ ~~!C'ii.i~i I 
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rutTyaJll,HOll npo6JreMon,pemeH1Ie KOTOpofi Tpe6yeT cne~HHX HCC1Ie,It0Ba
mm H paapa.6oTOK HO~ aJII'OIJHTMOB H nporpaMM c Il;ElJII,IO ytieTa oco6eH
H09Tell HSy,meMWC qaISWieCRIOC npon;eccoB H COCTaBa armapa.Tjpu KOH
KpeTHOA ycTaHOBKH. 

Uenb pa6oTu. I. CoaAaTb MaTeMaTHqecKoe o6ecneqeHHe ,II.Jiff NOA8JIHpo

BaHHff pa.60TH ycTaHOBOK H o6pa.60TKH 'AaHHHX, nonyqeHHbllC:Ha YCKOpH
TeJie HTS<I1 (r.MocKBa) B IµIKJie 3KCnepHM8HTOB no HCCJienOBaHHD pac
C8nHHff nOJiffpH30BaHHbllC npoTOHOB Ha SI,lij)8.X, BRJIIOtiruanee: 

a) paapa60TKY H peanHaarµiv anropHTMOB MOA8JIHpOBaHHff pa60TH 3KC
nepHM8HTa.JlbHOA annapa.TypH, npOB8A8HH8 HCCJI8AOBaHHA C qeJibD 
onTIDffl3an;HH ycTaHOBOK H anropHTMOB o6pa60TKHi. 

6) C03AaHH8 nporpaMM ,II.Jiff onpeA8JI8HHff XapaKT8pHCTHK YCTaHOBOK 
(napB.MeTpH nepeXOAa B 8'AHHYD CHCT8My KOOP'AHHaT, 3qxpeKTHBHOCTb 
KCKpOBhlX KB.Mep, npoCTpaHCTB8HH08 pa.apemeHHe, 3qxpeKTHBHOCTb 
YCTaHOBKH H 'AP•) i 

B) paapa60TKY H pea.JIK3~HD anropHTMOB aBTOMaTKqecKoro onoaHaBa
HHff C06HTHA H KX KJiaCCHipHKaqHH; 

r) C03'AaHHe nporpa_MM onpe'A8JI8HKff reoMeTpHqecKHX H KHH8MaTHqecKHX 
napa.MeTpOB co6HTHA; 

'A) paapa60TKY anropHTMOB H C03'A8.HH8 nporpa.w ,II.Jiff CTaTHCTffq8CKOA 
o6pa.60TKH AaHHhlX H nonyqeHHff KOH8qffbllC ¢HaHqecKHX peayJibTaTOB. 

2. Paapa6oTaTb anropHTMH H nporpa_MMHoe o6ecneqeHHe o6pa6oTKH. 
AaHHbllC ,II.Jiff HacTpoAKH H KOHTpOJiff 6eCipHJibMOBOA qacTH uarHHTHOro 
HCKpoBoro cneKTpoueTpa MBC OIDIB. 

3. Paapa60TaTb H C03'AaTb KOMnn8KC nporpaMM pea.JibHOro Bpe
M8HH, o6ecneqffBaDll!HX•aBTOMaTH3HpOBaHHOe H3MepeHHe noneA uarHHTOB 
H onpe'A8JI8HH0 xapaKTepHCTHK KaHaJIOB COBn~eHHff ,II.Jiff 'A8T8KT0p0B 
yCTaHOBKH BHC, HCnOJibayeMoA B 3KcnepHMeHTax no noHCKy HOBHX qac
THq Ha npOTOHHOM CHHXpoTpOHe H~B:3 (r.Cepnyxoa). 

4. CoaAaTb uaTeMaTHqecKoe o6ecneqeHHe ,II.Jiff onepaTHBHoro 
KOHTpOJiff pa.6oTH 6e~HJibMOBHX cneKTpoueTpOB BHC H BHC-2 OIDIB 
( r. ft.y6Ha) • 

HaYQHaff HOBH3Ha. Paapa60TaHH anropHTW H C03AaHa CHCTeMa npo
rpauu, o6ecneqffB8.Kl~M MOA0JIHp0BaHHe yCTaHOBKH H Bee 3TMH aBTO
MaTHqecKoA o6pa60TKH ABHHbllC, perHCTpHpyeMHX cneKTpOM0TpOM H3 
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6e~HJibMOBHX HCKp0BHX KaMep B nOJiltpH3arµIOHHHX 3KcnepHM8HTax. Ho
BH3Ha 3TOA pa.60TH He HcqepnHBaeTCff KOMIIJl8KCHHM IlO'AXO'AOM K peme

HHD pa3HOpO'AffbllC a~aq B paMKax 8'AHHOA CHCT8MH. B npoqecce BHilOJI
H8HHff 3TOA pa6oTH 6wrH llOCTpOeH!:l anropHTMH pacnoaHaBaHHff H 
KJiaccH¢HKarµIH co6HTHA, OTJIHq~eCff BHCOKOA 3qxpeKTHBHOCTbD. 

Onpe'AeJieH IlOJIHHA Ha6op 3HaqffMHX napaMeTpOB, xapaKT8pH3YD~HX 
pa6oTy 6ec~JibMOBWC HcKpoawc KBMep MHC OIDIB,H pa3pa60TattH B.JiropHT
MH HX onpe'A8JI8HHff. Ilpe,D,JIOllteHa HOBM M0TO'AffKa onpeA8JI8HHff TOqffQC

TH KOOp'AffHaTHHX 'A8T0KTOpOB, 
Paapa.6oTaH K01411JI8KC nporpauu KOHTpOJiff H AHarHOCTHKH OllIH60K 

OCHOBHWC 3B8Hb8B 6eCipHJibMOBOro cneKTpOMeTpa BHC-2. 0pHrHH8.Jib
HOCTb noJiyqeHHWC pemeHHA 6wra o6yCJioBJieHa, B qacTHOCTH, MHOro
KOMilOH0HTHOCTbD yCTaHOBKH (npH perHCT~HH TpaeKTOpHA HCilOJib30-
Ba.JIOCb 6onee 6000 perHcTpHp~HX KaHaJIOB nponopqHOHa.JlbHHX Ka
Mep) H ,D,JIHT0JibHOCTbD HenpepHBHOA pa.60TH ycTaHOBKH. BnepBHe yc
nelllHO paapa60TaHHaff•M0TO'AHKa KOHTp0Jiff 'A8T8KT0p0B B yCJIOBHHX npH
M8H0HHff 8.BM EC-1040 Ha JIHHHH C 3KCnepHM8HTa.JlbHOA YCTaHOBKOA npe'A
CTaBJiff8T oco6HA HHTepec ,II.Jiff nocne~ 3KCnepHMeHTOB Ha cmn:po
TpOHe 11~ro H CHHXJl04laSOTpOHe· owrn. 
PeaJIH38.UHff H npaKTHqecKaff ueHHOCTb. HcCJieAOBaHHn H paapa6oTKH, 
noca~eHHHe npo6JI8MB.M o6pa6oTKH 'AaHHHX ·• C qeJibD KOHTpOJiff 3KCnepH
M8HTOB H nonyqeHHff ~H3ffq8CKHX peayJibTaTOB, 6wrH aaBepmeHH C03Aa
HH8M KOMilJI0KCOB nporpaMM, ycnemHO npHM8Hff8MbllC B 3KCnepHM8HTax 
Ha ·ycKopHTeJimc HT~, H~B:3 H OIDlH. 

C nO,MO~bD C03'AaHHOA aBTOpou CHCT8MH aBTOMaTHqecKoA o6pa6oT
KH AaHHbllC nOJiltpH3~HOHHHX 3KcnepHM8HTOB 6wro Hayqeao paccenttHe 
nOJiffpH30BaHHbllC npoTOHOB B H8HCCJI8AOBaHHOM pattee 'AffMaaoae HM

nyJibCOB Ha ~x yrnepo'Aa, Onpe'A8JI8HH AH<fxI>epef14Ha.Jlb~ ceqeHHff H 
a3HMyTa.JlbHM acHMMeTpH' noJiyqeHH oqeHKH noJiffpH3an;HH/I,J,I?-I9/. 

KoMilJieKC nporpaw ~/onepa.THBHoro KOHTPOJiff 6e~HJibMOBoro 
cneKTpoMeTpa BHC ycnemHO HCilOJib30B8JICff B ~,Jie 3KCnepHMeHTOB, 
qeJibD KOTOpbllC ffBJIMCff noHCK HOBbllC qacTKq/I5 • 06pa60TKa ABHHHX 

noaBOJIHJia oqeHHTb B8pXHH8 rpe,H,qH napqHaJibHbllC C8'll8HKA ,II.Jiff o6pa.-
30BaHHff QqifQ,aHHbllC qacTHq / 4 , noJI~Tb

0 

P.ff'A 'APYJ'HX ¢H3ffq8CKHX 
peayJibTaTOB 6 • 

Co3AaHHM Ha 8.BM EC-1040 CHCTeMa nporpa.MM/5/ HCnOJib3Y8TCff C 
Haqa..)Ia 1978 ro'Aa ,II.Jiff KOHTpOJiff HOBOro 6eCipHJibMOBoro cneKTpOM8Tpa 
C nponopqHOHaJibtrnMH KBM8PB.MH Ha ycKOpHTeJie H~B:3. 
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Ilporpal,1Mli peaJibHoro BpeMeHH/6 ' 7 /' paspa00Ta!ilil18 aBTOpOM' 
ycnelllHO HCilOJII,30Bam!Cl'J npH H3M8peHHK' noJieA warHHTOB H C1,8Ma xa
p8.KT8pHCTHK KB.H8JIOB COBIJaA8HHA )+)IR ,It8T8KTOpOB Ha 3Tanax HaJIB,11,KH 
H nyCKa JCTaHOBKH ffifC. 

IlporpBMMHoe o6ecneqeHHe c03,ItB.HO B paMKax MO~JibHoro npHHqH
na nporpaMMHpOBaHHH. MHorHe no~orpa.MMH HM8DT CaMOCTOHT8JlbH08 
3HaqeHHe H woryT HCll0Jlb30BaTbCH ~H pacn03HaBaHHH npRMOJIHH8,HN'.X 
TpaeKTOpHA/9/, npe,ItcTaBJieHHH HH~~~H a rpaqiHqecKOA !pOpMe IT,~ 
cTaTHCTHqecKoA o6pa6oTKH ~HHHJc19 ,IO. . 

AnropHTMH H npHHqHnH C03,It8.HHH nporpaMM MoryT 6YTb HHTepeCHH 
KaK ~H cneqHaJIHCTOB, 38.HHMM~HXCH o6pa0oTKOA 3KCnepHMeHT8JibHN'.X 
,ItaHHNX, TaK H )+)IR CHCT8MHYX nporpaMMHCTOB. 

06oeM pa60TH. AffccepTaqHR npe,ItCTaBJieHa Ha 13! JIHCTe H COCTOHT 
H3 BB8,It8HHR, 4 rJiaB, 38.KmqeHHR H cnHCKa JIHTepaTypH. B ,ItHCCepTa

qHH o6o6~eHY OCHOBHH8 pesyJibTaTH, no;ryqeHHN:e 3a ITOCJI8'AHH8 8 JIST. 
IlporpBMMHoe o6ecneqeHHe peMH30BB.HO Ha asTOKO,Ite, ~OPI'PAHe 

H IIJI/I Ha aBM BTOporo H Tp8Tbero ITOKOJI8HHA. 

OcHosy ,ItHccepTaqHH cocTaBJIRDT npose,IteHHue aBTopow HCCJI8,ItOBa
HHH H paspa60TKH, peaJIH30B8.HHH8 B BH,It8 CHCTe~ npor~ )+)IR o6-
pa6oTKH ,ItB.HHNX noJIRpH3aqHOHHNX aKcnepHMeHTOB/I,J,I?-I9~H nporpaw4-

Horo o6ecneqeHHR 3KCnpecc-o6pa6oTKH HH!p<)pMaqHH )+)IR HaCTpOAKH H 

KOHTpOJIR cneKT~OM8Ti/OB C 6ecif>HJibMOBYMH HCKpOBblMH H nponopqHOHaJib
HhlMH xawepaMH/~,5-I • 

COA8pllaHHe pa60TH. Bo BB8,It8HHH o6ocHOBYBa8TCH 8.KTYaJibHOCTb TeMY, 

ajlop,tyJmpoBB.HH OOlltHe 3a.zta"ll! IIO OOpaOOTR8 ,Itamwx C oeajlwr:r,MoBHX 
cneKTpOM8TpOB Ha scex 3Tanax Ilp0B8,It8HHR 3KCnepHM8HTa. IlpHBO,ItHTCR 
KpaTK08 CO,It8pll8.HH8 ,ItHCC8pT8.I\Hll no rJiaBaM. 

B nepsoA rJiase ,ItHccepra~ IipHBO,ItRTCH Heo6xo,ItHMire npH pas
pa6oTKe nporpalOIHoro o6ecneqeHHH cse,IteHHR o cocTase aKcnepHMeH
TaJibHUX KOIUIJI8KCOB, HCllOJib3J8MYX SBM; ,ItMTCR xapa.KT8pHCTHKH He
KOTOpYX ,It8T8KTOp0B KaK OCHOBHYX HCTOqHHKOB HH!p<)pMaqHH O C06YTH

nx; o6c~MTCR 38Jta'llH o6pa60TKH ~-
CospeM8HHWt 3KCn8plDl8HTaJibHYlt KOMIJJI8KC BKJIDqaeT ycxopHT8Jlb 

qaCTHq, perHCTpHpJlllllYI) H nepe,It~ annapaTypy, ycTpOACTBa yn
paBJieHHR (cBJt3H) ·H a.PM. 

.lfaTeMaTffq8CK08 o6ecneqeHHe paspa6aTHBaJIOCb )+)IR 3KCnepHMeH
TOB, nposo,ItHMYX Ha ycxopHT8JIRX HT~ H HIBS. B 3THX axcneplDleHTax 
nplDleHRJIHCb 6ecif>HJibMOBH8 HCKpoBYS Kawepu C warHHTOCTpHKqHOHHHII 
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e1>eMOM ,ItB.HHUX (BHC H ycTB.HOBKH HTo<I?), nposoJioqHue HCKposue KaMe
pu c ll8MRTbD Ha rpeppHTOBUX KOJibqax (6eCqJHJibMOBaH qacTb MHC) H 
MHOrOHHTRHHe nponop~OHaJibHU8 KaMepu (ycTaHOBKa BHC-2). B pa6oTe 
npHBO,ItHTCR OCHOBHUe xapa.KTepHCTHKH 3THX ,It8T8KTOpoB. OnHcusaeTCR 
xoH~HrypaqHR 3BM B3CM-3M, EC-1040-H M-220M, KOTopue HCnoJib30BaJIHCb 
)+)IR c6opa,· KOHTpOJIR H OKOHqaTeJibHOA o6pa60TKH ,ItB.HHUX. PaccMaTpH

BaDTCR OCHOBHUS 3a,ItaqH o6pa60TKH ~HHUX Ha pa3JIHqHux 3Tanax npo

B8,It8HHR 3KCnepHMeHTOB. 
,!l,JIR OllTHMH3aqHH napB.MeTpOB yCTB.HOBOK H OTJIB,11,KH aJirOpHTMOB 

o6pa60TKH npHM8HmJTCR MO,It8JIHPYJO~He nporpaMMH. C nOMO~bl) qHCJieH
HOrO MO,It8JIHpOBB.HHR MOMHO ITOJiyqHTb TaKMe OTB8T Ha sonpoc O B03-

MOMHOCTH npoBe,IteHHR 3KC~epHM8HTa Ha ,ItB.HHOA annapaType. 
Bonpocu MO,It8JIHpOBaHHR nOJIRpHaaqHOHHUX 3KCnepHMeHTOB B HTS~ 

paccMaTpHBaDTCR B HaqaJie BTOpoA rJiasu. MeTO,ItOM MoHTe-KapJIO KOH

CTpyHpOBaJIOCb Heo6XO,ItHM08 ~CJIO co6YTHA C yqeTOM reoMeTpHH ycTa
HOBKH, MHoroKpaTHOro pacceRHHR, TO~OCTH H 3~KTHBHOCTH HCKpo

BUX KaMep npH 3a,It8.HHOM ~Otte, asHMyTMbHOM H noJIRPHOM yrJiax pac
ceRHHR B MHW8HH. IloCJie,ItyD~aR o6pa60TKa reHepHpyeMoA HH!pOpMaqHH 
no3BOJIHJia no,Ito6paTb KpHTepHH OT6opa co6HTHA, OIITHMll3Hp0BaTb aJII'O

p:e:TMU oopaeloTRH lI napaMSTpll YCTa!IOBRH C UeJll,lO yneJmlleHWI ,ItOJm 

"IIOJI83HHX" cooUTIIii 083 yxy,wneHWI TOtIHOCTlI lIX xapaKT8JllICTHK. 

~ee paccMaTpHsaeTCR nporpaMMHoe o6ecneqeHHe )+)IR HacTpOAKH 
3KCnepHM8HT8JibHOro o6opy,ItOBaHHR H CHRTHR He06XO,ItHMb!X xapaKTe-. 

pHCTHK. 
Ha aTane HaJIB,11,KH ycTaHoBKH BHC Ha Y-70 (H~BS) npos~iJIOCb 

H3M8peHH8 KapT MarHHTHUX noJieA pa3JlHqHUX THllOB MarHHTOB •. 
HHtp0pMB.UHR C ,ItaTqHKa XOJIJia,·KOTOpHA C paBHOM8pHUM marou nepe
,ItBIII'aJICR B paoo11eM o6'beMe Mal'HlITa,nocTynaJia a a.BM, r,Ite oaa o6-
pa6aTUBaJiacb C U8Jibl) KOHTpOJIH. B CJIYqae y,Itatmoro H3M8p8HHR ce
pHH HH!p<)JMaqHR aanHCYBaJiaCb Ha warHHTHYJO JieHTy, B npoTHBHOM CJiy
qae H3M8p8HH8 nOBTOpMOCb. PesyJibTaTH o6pa60TKH BHBO,ItHJIHCb aBTO

MaTffq8CKH Ha neqaTb B CJiy'Iae COOR JIROO no Tp800B8HID) 

onepaTopa. 
lfawepeHHe xapaKTepHCTHK KaHaJIOB cosna.nemrii (Bll"llICJieHIIe aqi

q>eKTHBHOCTH npH ,ItB.HHUX 3a,Itepl1Kax) ~H I'O)tOCKOnHqecKHX cqeTqHKOB 
ycTaHOBKH BHC IIpOBOAHJIOCb B aBTOMaTHqeCKOM peMHM8 Ha JIHHHH C 
aBM B3CM-3M. BeJiffqHHa aa,ItepllKH H3M8HHJiaCb B onpe,IteJieHHOM ,ItHanaao
He C 3a,ItaHHHM marou. HHtp0pMaqHR O cpa6aTHBaHHH cqeTqHKOB nep~,Ita-
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BaJiaCb B aBM ,IVIR o6pa60TKH. ,11,JIR naA60pa sa,o,e~eK CTpOHHHCb CTa
THCTHqecKHe pacnpeAeHeHHR, xapaKTepH3Yl)IIIH8 aaBHCHMOCTb ajxpeKTHB
HOCTH pa60TH cqeTqHKOB OT B8HffqffHH sa,o,epEKH. 

IlpH paspa6oTKe nporpaMMHoro o6ecneqeHHR ,IVIR 6ecqMHbMOBOA 
qacTH MarHHTHOro HCKpOBOro cneKTpOM8Tpa WIC 011ffi1 OCHOBH08 BHHMa
HH8 YABHMOCb Bblpa60TK8 COCTaBa 3HaqffMHX nap~eTpOB-xapaKTepHC
THK pa6orn CHCTeMH q,eppHTOBHX HCKpOBHX KBMep' 8/. · 

Q6pa60TKa AaHHHX BKHDqaeT q>OpMaTHH« KOHTpoHb HH~OpMaQHH, npe
o6pa30BaHH8 CHCT8M KOOPAHHaT OTA8HbHHX KaMep B 06111YH) CHCT8My, 

npe'ACTaBJieime co6HTHR Ha A1UIY B r~HqecKoA ~opMe, onoaHaBaHHe 
TpeKOB, KOOPAHHaTHH« H TpeKOBH« KOHTpOHb CHCTeMH KaMep, HOKaJIH
saQHD HeHcnpaBHOCTeA. IlpH 3TOM onpeAeHMHCb TaKHe BB.lltHHe xapaK
TepHCTHKH KaMep, KaK 3qxp8KTHBHOCTb H TOqttOCTb. 

HcnHTB.HHR annapaTypH, ee HaJia,D,Ka H onpeAeneHHR pasnHqttHX 
xapaKTepHCTHK npoBOAHHHCb Ha ycKopHTeHe H~Ba (r.CepnyxoB). Yc
TB.HOBKa pa6oTana Ha HHHHH c 8BM B8CM-3M. 

B Tp8Tbe8 rnaBe OilHCHBaeTCR MaTeMaTHqecKoe o6ecneqeHHe ,IVIR 

3KCnpecc-o6pa6oTKH AB.HHHX, noHyqaeMHX Ha ycTB.HOBKax ffiiC H BHC-2 
011ffi1, opH8HTHpOBaHHHX Ha IlOHCK HOBHX qacTHQ. PaccMaTpHBaJOTCR 
oco6eHHOCTH KOHTpOHR 3KcnepHMeHTaJibHOA HH~Op.!:aQHH ,IVIR K~on 
YCTB.HOBKH. IlpHBOAHTCR COCTaB OCHOBHOro o6opyAoBaHHR 3THX cneKT
poMeTpOB H HX norH,O-HH10pMaQHOHHH8 B03MOlKHOCTH. 

YcTaHOBKa BHC 15/pa6oTana Ha nyqKe HeATpa.JibHHX qacTHQ cepny
XOBCKoro ycKopHT8HR Ha HHHHH C 813M B8CM-3M. OcHOBHHMH HCTOqHHKa
MH HH~OpM~HH 6HnH AByxKOOPAHHaTHHe HCKpOBH8 KaMepH c MarHHTO
CTpHKQHOHHHM CoeMOM AaHHblX, nponopQHOHaHbHble KaMepH H CHCTeMa 
CQHHTHHHfl4HOHHblX cqeTqHKOB. 

Paspa6oTB.HHoe nporpaMMHoe o6ecneqeHHe/2/HcnonbsoBanocb c· 

QeHbD nonyqeHHR B8HHqffH, xapaKTepH3ymp!X pa6oTy 3KCnepHM8HTaJib
HOA annapaTypH H Il03BOHRIOlllHX KOHTpOHHpOBaTb XOA 3KCnepHM8HTa. 

,ll,JIR K~oro 3H8M8HTa CHCT8MH OT6opa co6HTHA no 3a,D,aBaeMon 
CTaTHCTHqeCKOHBl,[60l)KeBmHCHR8TCR OTHOCHT8HbHaR qacTOTa cpa6aTH
BaHHR H npoaepReTCR npHHa,IVI8lltHOCTb ee 3a,D,aHHOMy HHTepBaJiy. KoHT
pOHHpoaanacb TaKEe pa6oTa ~KQHOHaJibHO o6oe~HeHHblX 3HeMeHTOB 
CHCTeMH nepBHqHOrO· OT6opa C06HTHH. 

KOHTpOHb HCKpOBblX KaMep OCHOBaH Ha o6pa60TKe 3KCnepHMeH
TaJibHOH H cneQHaJibHOA TeCTOBOA HH~opMaQHH. ,11,JIR 3TOA Q8HH, B 
qaCTHOCTH, C K~on rpynnon KOOPAHHaT, COOTB8TCTBYl)~HX OAttOMy 
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AaTqffKy, B 8BM BBOAHTCR 3HaqeHHe penepa. ,11,JIR K~oro AaTqffKa BH
qHCHReTCR cpeAHee 3HaqeHHe, CTaHAapTHOe OTKHOHeHHe ,IVIHHH penep

HOro 0Tpe3Ka H ypoBeHb HOlltHHX penepoB ('AOHR cnyqaeB, KOrAa pe
nep He nona,o,aeT B o6Hac·Tb AOnyCTHMblX 3HaqeHHA). KOHTpOHb pa6oTH 

AaTqHKOB BKHDqaeT TaKE8 BmHcneHHe OTHOCHTeHbHOA qacTOTH OTCYT
CTBHR H DOAcqeT q11cHa HCKp, 3~HKCHpOBaHHblX K~HM AaTqHKOM. 

Oco6oe M8CTO cpeAH KOHTPOHHpyeMHX xapaKTepHCTHK 38.HHMaJOT 
3qxp8KTHBHOCTb H Toq~OCTb. 3HaHHe 3THX xapaKTepHCTHK D03B0HReT 
CAeHaTb BHBOA O KaqecTBe pa60TH KOMnneKCa, BKnnq8.IJ~ero HenocpeA
CTBeHHO HCKpOBHe KaMepH, CHCTeMy rasoo6ecneqeHHR H annapaTypy 

C1>8Ma HH!pOpM~H C Krr8Jl. 
YcTB.HOBKa BHC-2 151 , pa6oTB.ll~M Ha HHHHH c·8BM EC-1040, oT

HHqaeTcR OT ycTaHOBKH BHC COCTaBOM annapaTypH H 3HaqffT8HbHO 6onb
WHM qffCHOM KOHTpOHHpyeMWC o6oeKTOB. B COCTaB OCHOBHblX A8T8KTOpOB 
ycTB.HOBKH BXOART nponopQHOHaJibHHe KaMepH (6oHee 6000 KB.HaJIOB pe
rHCT~H), Cu;mITBJIJIJID;llOHHHe cqeTqffKH, a TaKE8 A8TeKTOp 3H8KTpO
HOB, COCTO~A H3 140 qepeHKOBCKHX cqeTqffKOB IlOHHOro norHo~eHHR. 
TpHrrepHaR cxeMa BKHnqaeT B ce6R cneQHaJIH3HpoBaHHH« QHippOBOA 

npoqeccop. PerHcTpHp~an sHeKTpOHHKa H annapaTypa nepeAatJH ABH
HHX BHilOnHeHa B CTaHAaJ)Te KAM.AK. 

YCTB.HOBKa perHCTpHpyeT MHoroHyqeBHe C06HTHR, COilpOBOJl,l\aewe 
TpaeKTOpHHM H ToqeqHl,IM ~OHOM. 3a O~H c6poc nyqKa perHCTpHpyeT

CR ll,O IOU co6HTHA (,IµmHa O.IUIOI'O - 'AO I K6aitTa). 
YHHKaJibHOCTb, MHOrOKOMl10H8HTHOCTb yCTB.HOBKH H 6onbmon o6oeu 

HH(pOpM~H npeAOilpeABHHHH paspa60TKY HOBHX anropHTMOB H nporpal,O( 
KOHTpOHR o6opyAOBaHHR ycTaHOBKH. 

0CHOBHOA o6oeM o6pa6oTKH peaJIH30BaH B BHAe OTAeHbHOA IlOA3a
AaqH. Ha 3TOM ypoaHe pa60TB.llT nporpaMMH BH3JaJibHOro npeACTaMe
HHR co6HTHA, nporpal,O(H KOHTpOHR CHCT8MH H36HpaT8HbHoro aanycKa 
JCTB.HOBKH, nponopQHOHaJibHHX KaMep, a TaKE8 qepeHKOBCKHX cqeTqH

KOB. 
BoHbWHHCTBO napaueTpOB, xapaKTepH3JDIIIHX pa6oy 3KCnepHMeH

TaJibHOA JCTB.HOBKH, HM8DT CTaTHCTijqecKJD npHpo~5 • Il03TOMY 3Ha
qffT8HbHM qacTb o6pa60TKH AaHHHX CBOAHTCR K BmHCH8HHD 3HaqeHHA 
cTaTHCTHqecKHX Ta6HHQ H BUqffM8HHD HHTerpaJibHHX xapaKT8pHCTHK 
pacnpeA8H8HHA. B qacTHOCTH, CTpORTCR pacnpeAeHeHHR qaCTOTH cpa-
6aTHB8.HHR perHCTPHPJDIIIHX KB.HaJIOB KB.Mep, paawepoB H KOHHq8CTBa 
KHaCTepoB (IlOAPflA cpa6oTaBmHe KB.HaJIH KaM8pH ci6pasyvT KHacTep); 
OilpBA8HR8TCR 3qxp8KTHBHOCTb H TOqttOCTb A8T8KTOpOB; CTpORTCR 
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pacnpeAeneHHH rum.JIHTYA H 'IllCTOTH cpa6aTHBaHHH MO'AYnen qepeHKOBCKO
ro cneKTpoMeTpa; onpe~enmoTca reoMeTpHqecKHe napaMeTpH ycTaHOBKH; 
KOHTponHpyeTcH pa6oTa cne~a.JIH3HpOBaHHoro npoqeccopa. 

Co3AaHH08 nporpa.MMHOe o6ecneqeHHe Il03BOHH8T KaqeCTBeHHO H 
onepaTHBHO KOHTponHpoaaTb pa6oTy acex OCHOBHHX ysnoa ycTaHOBKH 
H XO'A SKcnepHM8HTa B qenou. 

B qeTBepTon rnaae OilHCHBaeTCH KOMilJI8KC nporpaMM 06P,a60TKH 
AaHHblX nonapHaa~OHHbllC SKcnepHM8HTOB Ha ycKOpHTene ttrwI,3 , 17-~ 
PaccMaTpHBaJOTCH nporpa.MMH MH OilpeAeneHHH xapaKTepHCTHK ycTaHO
BOK, anropHTMH AHH nonHon aBTOMaTHSa~H paCil03HaBaHHH C06blTHH 
H HX KnaccH~HKaqHH, nporpB.MMH OilpeAeneHHH reoMeTpHqecKHX H KHHe
MaTHqeCKHX napwieTpOB co6blT1-!lt. OnHCHBaJOTCH nporpB.MMH MH CTaTH
CTHqecKon o6pa60TKH AaHHbllC H nonyqeHHH ~HaHqecKHX pe3yHbTaTOB, 
llpHBOAHTCH anropHTM onpeAeneHHH napaueTpOB TeopeTHqecKon MOA8HH 
MH pacceHHHH nonapH30BaHHHX npOTOHOB Ha ffApaX. 

IlporpaMMB. reOM8TpaqecKon peKOHCTpyK~H H KHHeMaTHqecKoro 
aH8.JIH3a co6blTHn OCYJll8CTMH8T aBTOMaTHqecKHn IlOHCK TpaeKTOpHH AO 
H nocne MHW8HH; BmHCHHeT napaueTp!,1 ~yira~n. annpOKCHMHPYJllllHX 
STH TpaeKTOpHH; 0Ilp0A8HH8T TOqKy pacceHHHH, nonHpHHR H a3HMy
T8.JibnliR yrnH pacceHHHH. llo COBOKynHOCTH KpHTepnea OT6HpaJIHCb 
O)J,HOTpeKOBHe C06HTHH, COOTB8TCTBYJlJllH8 ynpyrHM B3am40~ettCTBH.f.lM, a 
BmHCH8HHH8 napaMeTpH 3anHCHBMHCb Ha neHTY cywapHHX pesynbTa
TOB, KOTOpaH 3aTeM o6pa6aTHB8JiaCb no nporpa.MMe CTaTHCTHqecKoro 
aH8.JIH3a. OcHOBHHMH pe3yHbTaTaMH nporpaMMH CTaTHCTffq8CKon o6pa-
60TKH HMHIOTCH pacnp8'A8H8HHH a3HMJT8.JibHOro yrna. KonHqeCTBO STHX 
pacnpeAeneHHn paBHO tracny HHTepBMOB, Ha KOTop1,1e pa36HaaeTCH 
o6nacTb H3M8H8HHH nonapHoro yrna pacceHHHa. 

Bonbmoe BHHMaHH8 6Hno YA8H8HO onpeA8H8HHD S~KTHBHOCTH 
OTA8HbHHX KBM8p H ycTaHOBKH B qenoM Ha OCHOBe aHaJIH3a 3aperH
CTpHpOBaHHHX cnyqaea pacceHHHH. Kpowe cpe,JJ,HHX S~KTHBHOCTen 
CHCT8M Kauep 'AO H nocne MHW8HH,onpe'A8HHHHCb COOTB8TCTBYlllllH8 aip
~KTHBHOCTH perHCTpaqHH TpeKOB B OTA8HbHHX yrnoawc HHTepaanax 
ycTaHOBKH (acero 6onee 700 HHTepaanoa). IlonyqeHHHe 3HaqeHHH 
aqxp8KTHBHOCT8H yqHTHB8JIHCb npH IlOCTpoeHHH ·yrnoawc pacnpeA8H8HHH 
cnyqaea pacceHHHH. 

OnpeAeneHHe napaueTpOB TeOpeTHqecKHX MO'Aenen llpOBOAffHOCb Me
TOAOM HaHM8HbWHX KBa'APaTOB. )via MHHIBIH3a~H BpeMeHH BHilOnHeHHH 
H COKp8Jll8HHH Tpe6yeuoro o6t,ewa naMHTH 6HHH HailHCaHH cne~8.JibHH8 
nporpaMMH MH nonyqeHHH oqenoK napaueTpoa. 
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)vIH BHHM8HHH H yqeTa nOlltHOH aCHMMeTpHH npHM8HH8TCH M8TOA 
aBTOMaTHqecKoro ABOHHOro Oil03HaBaHHH C06blTHH co CMenon Hanpaa
neHHH IlOHCKa ToqeK, npHHa,IVI8M~X TpaeKTOpHHM qacTHq. 

3aKnDqeHHe. IlpH pa3pa6oTKe H pea.JIH3a~H nporpaw o6pa60TKH AaH
HbllC B SHeKTpOHHbllC SKCil8pHM8HTax nonyqeH Pff'A pe3ynbTaTOB: 

I. Pa3pa60TaHH anropHTM!,1 H C03AaHH nporpaMMH MOA8HHpOBaHHH 
SKCnepHM8HTOB no HCCH8AOBaHHD pacceHHHH nonapH30BaHHbllC npoTOHOB 
Ha ffApax. 

2. C03AaH KOMM8KC nporpa~ peBJibHOro BpeM8HH, 06ecneqHBa
D1!1HX aBTOMaTH3HpOBaHHOe H3M8peHH8 nonen MarHHTOB H onpeA~H8HHe 
xapaKTepHCTHK Kattanoa coan~eHHn MH A8T8KTopoa ycTaHOBKH Bttc.· 

B paMKax uaTeMaTaqecKoro o6ecneqeHHH peMbHoro apeueHH 
cneKTpoMeTpa BllC C03AaHH nporpaMMH OilpeAeneHHH reoMeTpHqecKHX 
napaueTpOB ycTaHOBKH H KOHTpona pa60TH o6opyAOBaHHH, pemeHa 3a
Aaqa aBTOMaTnqecKoro paCil03HaBaHHH co6HTHH. Paspa60TaHH H pea
nH30BaHH anropHTMH B~HcneHHH S~KTHBHOCTH H TOqHOCTH HCKpOBl,IX 
Kauep. Co3AaHH nporpawH rpa~aqecKoro npeAcTaaneHHH co6HTHn. 

3. Pa3pa60TaH KOMilJI8KC nporpaw KOHTpOHH H AHarHOCTHKH 
omH6oK ocHOBHHX 3B8HbeB 6ec~HnbMOBOro cneKTpoMeTpa BllC-2 Ollilli. 
BnepBH8 ycneWHO pa3pa60TaHHM H peaJIH30BaHHM M8TOAHKa KOHTpona 
AeTeKTopoa c npHMeHeHHeM 3BM,EC-I040 na nHHHH c ycTaHOBKon npeA
CTaanaeT oco6HR HHTepec AHH nocne'Aytll!IHX aKcnepHMeHTOB Ha cmIXpO

qiasoTpoHe Ollilli l!t Cmap0TpoHBX H~B3 H HTSlll. 
4. OnpeA8H8H Ha6op 3HaqHMl,IX napaueTpOB, xapaxTepH3YiJ1!1HX pa-

6oTy 6e~Hnb11oawc Kawep Mll~.OIDIH,H pa3pa6oTaHH a.JiropHTMH HX 

B~cneHHH. IlpeMOEeHa_HOBSJI M8TOAffKa onpeAeneHHH xapaxTepHCTHK 
KOOpAffHatHbllC A8T8KTOpOB. 

5. CosAaHa CHCTe11a nporpaMM, o6ecneqHBaIOl!IM ace aTanH aa
TOMaTaqecKon o6pa60TKH AaHHbllC, perHCTpHpyeMwc CD8KTpOM8TpOM H3 
6e~HJibMOBbllC HCKpOBbllC KaMep B qHKne IlOHHpH3aqHOHHHX SKCnepHMeH
TOB, npoBOAHMHX Ha ycxopHTene MT3<li: 
a) HCCn8AOBaHH a.nropHTMH H peMH30BaH!,[ nporpaMMH aBTOMaTHqecKoro 

on03HaBaHHH, reoMeTpHqecxon peKOHCTpyK~H H onpe'AeneHHH KH
H8MaTHq8CKHX napaueTpOB co6HTHR; 

6) C03AaHO MaTeMaTHqecKoe o6ecneqeHH8 AHH BmHCH8HHH S~KTHB
HOCTH perHCTPHPYJllll8H annapaTypH, CTaTHCTffq8CKOH o6pa60TKH 
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A8.Hl!UX lI OIIJ)eAeJiemm rrapa.MeTpoB q~, OIIHCimallllHX 3KClle:pnMeH
Ta.JihHHe CTaTUCTlilleCim:e paCIIJJeAeJieHIDI. 

Ilpe,IVIo~eHHlie 3cpfJeKTHBHHe anropHTMll o6pa60TKH B coqeTaHHH C 
paqHoHanbHon opraHH3aQHen seen CHCTeMH MaTeMaTHqecKoro o6ecneqe
HHR no3B0RHRH ycnemHO npHMeHRTb C03AaHH!m KOMIIJieKC nporpaMM Ha 
8EM M-220M, o6n~ruo~en OTHOCHTeJibHO CKpOMHon BWIHCRHTeRhH08 
MO~OCTbIO. 

Pe3JRbTaTH HCMeAOBaHHH H pa3pa60TaHHlie anropHTMli HamJIH 
AaJihHenmee npHMeHeHHe B MaTeMaTHqecKOM o6ecneqeHHH ru>JrHX 3KCIIe
pHMeHTOB, B qacTHOCTH, Ha ycTaHOBKax "KpHcTann" H MCK (O.HHH, 
r .,lzy6Ha). :::n~· 0CHOBHHe pe3JRbTaTH AHCCepT~HH ony6nHKOBaHli B pa6o
Tax - , AOROJKeHli Ha Me~apo~on KOHipepe~HH no ¢H3HKe BHCO
KHX 3HeprH8 (T6HRHCH, 1976), Ha EaponeACK08 Mell[,D.yttapo~on KOHq>e
peHQHH no ¢H3HKe 3ReMeHTapHHX qacTHQ (ByAanemT, 1976), Ha_Bceco
l03HOM coae~aHHH no aBTOMaTH3aQHH HayqHHX HCCReAOBaHHH B .R,IJ,epHOH 

-¢H3HKe (KHeB, 1976), Ha CeMHHape no o6pa6oTKe ¢H3HqecKOH HHipOp-
MaqHH (EpeBaH, 1975), Ha ceMHHapax na6opaTOpHH BWIHCRHTeRhH08 
TeXHHKH H aaTOMaTH3aqHH, na6opaTopHH BHCOKHX 3HeprHA (Oillill, AY6-
Ha) H Ha ceMHHapax HHCTHTJTa TeopeTHqecKon H 3KCIIepHM8HTaJibHOH 
¢H3HKH (MOCKBa). 

II.y6JmKrurm,: JIO TeMe IDICCepTamm 

I. B.B.lKypKHH H ~- AnnapaTypa H nporpaMMHoe o6ecneqeHHe 3Kcne
pHM0HTa no paccesmmo nonapH30BaHHHX npOTOHOB Ha RJU>BX• 
HT;»-82, MocKaa, 1974. 

2. H.H.roaopytt H ~- MaTeMaTHqecKoe o6ecneqeHHe 6ec¢HnhMOBoro 
HCKpoaoro cneKTpoMeTpa, pa6oTruo~ero Ha RHHHH c 8BM B8CM-3M 
B 3KCnepHMeHTe no noHcKy oqapoaaHHHX qacTHq. 
O.Hilll., Bl-10-9754, ,lzy6Ha, 1976. 

3. B.B.lKypKHH H ~- PacceaHHe nonRpH30BaHHHX IIpOTOHOB C HMnynh
COM 2,1 r3a/c Ha ~e yrnepOAa H npH6RHJKeHHe "nonHOTH11

• 

a) HT;»-103, MocKaa, 1973; 
6) fl~, TOM 20, BliIIJCK 2, 1974. 

4. r .AnxHep H ~- lloHCK HOBHX qaCTHQ, pacn~~HXCH Ha J\ (K0)+ 

~OHH. 0.Hilll., Pl-11516, ,lzy6Ha, 1978. 
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5. B.K.Banamoa HAP• HeKoTopHe acneKTH cHcTeMH c6opa HHipOpMaQHH 
H KOHTpORR 6ec~HRbMOBoro cneKTpOMeTpa Ha 6a3e 3BM EC-1040. 
Olliill, IU-11357, ,Ll.y6Ha, 1978. 

6. D.M.AaepbHHOB H ~- MarHHTHoe none MarHHTOB Cil-40A H Cil-94. 
0.Hilll., B3-IU-9590, ,lzy6Ha, 1976. . 

7. B.K.BHpyneB H ~- CHCTeMa HM~H H KOHTpORH rOAOCKOIIHqecKon 
qaCTH 6ec¢HRbMOBOro HCKpoaoro cneKTpOM8Tpa (BHC), pa60T8.IO~ero 
Ha nHHHH c 8BM B8CM-3M. B c6.: I BcecoI03Hoe coae~aHHe no aa
TOMaTH3aqHH HayqHHX HCM0AOBaHHH B .R,IJ,epHon ¢H3HKe (Te3HCH). 
illill AH YCCP, KHeB, 1976. 

8. B.B.BHWHHKOB HAP• llporpaMMH c6opa H o6pa6oTKH AaHHHX c 6ec
¢HnhMOBHX npoBOROqffbIJC KaMep nHTHMeTpoaoro HCKpoaoro cneKTpo
MeTpa MHC O.HHH. O.HHH, 10-7966, ,lzy6Ha, 1974. 

9. H.H.KapneHKo, A.C.4aupoa. IloAnporpaMMH nocTpoeHHH rHCTOrpaMM • 
H pacno3HaBaHHH npHMonHHenHwc TpeKOB Ha 8BM EC-1040. 
O.Hilll., Bl-10-1063~, ,lzy6Ha, 1977. 

IO. H.H.KapneHKo H ~- CTaffAapTHHe nporpaMMli cTaTHCTHqecKoA o6pa-
6oTKH AaHHHX H BHBOAa pe3JRbTaTOB Ha AU[1Y ,IVIH 3BM BSCM-4. 
O.HHH, BI~I0-8978, ,lzy6Ha, 1975. 

II. H.H.KapneHKo, B.H.Ky3HeQOB. OprattH3~HH BHBOAa rpa¢HqecKoro 
H306pallteHHH co6HTHH, perHCTpHpyeMHX 6ec¢HRbMOBliMH ycTaHOBKa
MH. O.HHH, 10-8992, ,lzy6Ha, 1975. 

12. H.H.KapneHKo, B.H.Ky3HeQOB. CTaHAapTHHe nporpaMMH BliBOAa H30-
6pallt0HHH co6HTHH Ha AJ.UJY, O.Hilll., Bl-10-8993, ,lzy6Ha, 1975. 

13. H.M.llBattqeHKo. H.H.KapneHKo H ~- ilporpaMMa KOHTpona pa6oTH 
annapaTypli H HaKOIIneHHR HHipOpd~HH B 3KcnepHMeHTe C K0-Me30-
HaMH BHCOKHX aHeprHn. O.HHH, BI-10-5502, ,lzy6Ha, 1970. 

14. H.H.roaopytt H ~- 0 nporpaMMHOM yrrpaMeHHH ¢H3HqecKHMH 3Kcne
pHMeHTa.JlbHHMH ycTaHOBKaMH. MaTepHaJIH CeMHHapa no o6pa60TKe 
¢H3HqecKOH HHipOp.48.QHH, 1975. ~M. EpeBaH, 1976, CTp.b9. 

15. B.r.KpHBOXHJKHH H ~- IloHCK oqapOBaHHHX qaCTHQ. 
O.Hilll., B2-l-9414, ,lzy6Ha, 1976. 

16. r.AnxHep H ~- IloHCK oqapOBaHHHX qacTHQ a o6nacTH Mace 
1,8-2,5 raa/c2• 
a) MaTepHaJIH Me~apo~on KOH¢epeHqHH no ¢H3HKe BHCOKHX 3Hep

rHn, T6HnHcH, 1976. OIDIH,.If,y6Ha,I976 (TeszCH). 
6) MaTepHaJIH EaponeAcKon Me~apo~HOH KOH¢epeHQHH no ~H3HKe 

3neueHTapHHX qacTHQ (Te3HCH).UH~H BAH, Ey;n:anemT,1977,cTP.49. 

II 



• 

17. A.E.Byitne~ H ,DJ). AnnapaTypa H nporpa.MMHoe o6ecneqeHHe sKcne-

18. 

19. 

pHMeHTa no pacceRHH~ nonRpH30B8.HHblX npOTOHOB Ha BOAOPOA8 H 
fl,IJJlWC. HT:»-22, MocKBa, 1979. 
B.B.MypKHH H ,DJ). AcHMMeTpHR B cywapHOM pacceRHHH nonRpH30-
BaHHblX llpOTOHOB Ha fl,IJJlWC npH 2,1 rsa/c. 
a) HTS<li-24, MocKBa, 1979; 
6) fl~, T.30, BWI.2 (8), 1979. 
B.B.*ypKHH HAP• HsMepeHHe nonRpH3al.\HH B ynpyroM PP -pacceR
HHH npH 2,I rsB/C B o6naCTH MMblX nepeAaHHbllC HMnynbCOB. 
a) HTS<li-96, MocKBa, 1978; 
6) fl~, T~28, BWI.5(11), 1978. 

PyltOimCb noc~ B na~aTeJibCKmi OT~eJI 
6 HIOWI 1980 ro~a. 
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