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.AKTVaJibHOCTb npo6JieMN, O~oll: H3 OCHOBHh!X COBpeMeHHIDC MeTOAHK npoee
ABHHH 3KCnepHM8HTaJibHHlC KCCJieAOBaHHll: B o6JiaCTH ¢H3KKH BNCOKHX 3H8p
I'Hll: RBJIR8TCH 3Jl8KTPOHHM M8TOAHKa, CoaAaeaeMNe Bee paMKax 3KCnepH
M8HTaJibHN8 CKCT8MN BKJIDtlaJJT A8T8KTHPYl)IIIYIO H H3M8pHTeJlbHyD annapaTy
PY (axcnepHMeHTaJibHM ycTaHOBKa) K OCHW118HHJD COOTBeTCTBJD~HM MaTe
MaTHtl8CKHM o6ecneqeHH8M 3PM, pa6oTaD~ B pelltHMe HenocpeACTB8HHOll: 
CBH3H C ycTaHOBKOll: B peaJibHOM MaCmTa6e BpeMeHH. Ha 3PM B03JiaraeTCH 
pemeHHe 3~aq ynpaBJieHHR o6opyAOBaHH8M, c6opa, HaKOilJl8HHR H o6pa-
60TKK reHepHpyeMIDC ycTaHOBK0:1 ,Il.9.HHNX, KOHTpOJIR 3KCil8pHM8HTa. 

CoeepmeHCTBOBaHKe ycxopKTeJibHOll: TeXHHKH, paapa6oTKa mHpOKOI'O 
Ha6opa HOBh!X 3JleKTpOHHh!X A8T8KTKp~Hx·cpeACTB H nporpaMMHo-ynpaB
JIHeMNX annapaTHNX KOMilOH8HTOB o6ecne~HJIH B03MOlltHOCTb C03ABHHR Kpyn
Hh!X BNCOKOaBTOMaTH3HpOBaHHNX 3KcnepHM8HTMbHNX YCTaHOBOK, PeaJIH3a
l.µ{R 3TO!l: noTe~MbHOll: B03MOlltHOCTH CBJ:138.Ha C B03paCTaHH8M pOJIH 3BM 
H COOTB8TCTBJD~81'0 MaTeMaTHtl8CKOI'O o6ecnetreHHH. 

C6op AaHHNX - o~a H3 OCHOBHNX 38.A!itr, pemaeMbilC 3BM Ha 3Tane 
K3M8p8HH!l:. CocTaB, OpI'aHH3aQHH H pelltHMN ¢JHKI.µfOHHpOBaHHR annapaTHh!X 
cp8ACTB peI'KCTpal.µ{H H nepeAatrH AaHHNX c~eCTBeHHO OTJ!HtlaJJTCH AHR 
pa3JIHtlHh!X 3KcnepHM8HTaJibHNX CHCTeM. BpeMeHHNe xape.KTepKCTHKH Hl'lqlop
M~OHHh!X IlOTOKOB H KOJ!Htl8CTBO AB-f{Hh!X eapbHpJDTCH B WHpOKOM AHMa-
30He. Oco6eHHOCTK JIOI'HKO-HH¢QpMal.µ{OHHNX B03MOJIHOCT8£1 K apXKT8KTYPN 
,npHM8HH8MHX -BwrHCJIHT8JlbHNX CHCT8M ooycnOBJIHBaDT pa3JIHtrHe OI'pattlftle~ 
HK!l:, HaKJiaANBa8Mh!X Ha nporpBMNHyD IlOACHCTeMy c6opa AaHHNX, Coeoxyn
HOCTb OTM8tr8HHNX ¢aKTopoB :Bll3Wlaer. He06XOAHJ40CTb o6ocHOBaHHOI'O BN-
6opa MeTOAa pemeHHR H Hep8AKO Tpe6yeT C03AaHHR opHl'HHMbHh!X MI'O
pHTMOB, o6ecnetrHBaD~X aqiq,eKTHBHOe pemeHHe 3~atrH c6opa AaHHNX, 

MHol'OKOMnOH8HTHOCTb YHHKaJibHh!X YCTaHOBOK, MaJIOe 8P8MR npoTeKa
HHH H3yqaeMHX npo1.1ecc0B, 3HatrHT8Jlbli!id\ IlOTOK 3KcnepHM8HTMbHNX AaHHNX 
H CJ!OllHOCTb aJII'OpHTMOB ynpaBJieHKH onpe~8Jl_1lllT Heo6xoAHJ40CTb BNCOKOI'O 
ypOBHR aBTOMaTH3al.µ{H ipyHKI.µfOHKpOBaHHR 3KCil8pHM8HTMbHOll: CHCT8MN, 
3TKM 00~RCHR8TCR aKTyaJibHOCTb C03AB-f{HR Ha 6aae SW COBpeMeHHNX CHC
T8M aBTOMaTHqecKOI'O ynpaBJieHHR 3KcnepHM8HTMbHHMH ycTaHOBKaMH, 
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ttccJieAOBaTeJibCKHtt xapaxTep pa60T oOyCJIOBJIHBaeT He06XOAHMOCTb 
aKTHBHOro MHRHHR ¢H3HKa Ha XOA 3KCilepHMeHTa. IloaTOMy arumon 3~aqett 
RMReTCR paapa6oTKa MaTe¥aTHqecKoro o6ecneqeHHR aqxpeKTHBHOro onepa
THBHoro B3aHMOAefiCTBHR 3KcnepHMeHTaTopa C KOMitJleKCOM nporpaw.i •. 

TaKID4 o6paaoM,coaAattHe MaTeMaTHqecKoro o6ecneqeHHR aKcnepHMeH
TaJibHbtX CHCTeM, IlpHMeHReMHX B o6JiaCTH ¢H3HKH BliCOKHX 3HeprHtt, RBJIR
eTCR MHOrOitJlaHOBOtt aKTYMbHOtt np06JieMOtt, pemeHHe KOTOpon Tpe6yeT 
ClleQHaJibHblX HCCJieAOBB.HHtt H paapa6oTKH HOBblX anropHTMOB. 

l.(eJib pa6oT, COCTaBHBmHX AHCCepTaQHIO, 3aKJIIOq~acb B paapa6oTKe H pea
JIH3aQHH cpeACTB MaTeMaTHqecKoro o6ecneqeHHR peanbHOf'-0 MacmTa6_a 6/:eue
Hll: ,ItJUI psr,zta yHHKaJibHT:lX 3KCilepHM8HTaJILHIDC ycraHOBOK OIUlli/I-4,J , paOo
TalOlJlHX Ha, ci;rnxpo¢aaoTpOHe 011fili H CHHXpoTpoHe .Yl~Bo (r.Cepnyxoa). Tpe-
60BaHHe 3qxpeKTHBHoro lpJHKQHOHHpOBB.HHR 3KCnepHMeHTaJibHbtX CHGTeM IlpH
BeJIO K He06XOAHMOCTH pemeHHR a~aq OllTHMH3~HH opraHH3aQHH KOMITJieKca nporpaMM H paapa00TK8 psr,zta ¢YHKQHOHMbHblX anrOPHTMOB, OOec
neqHBa!OIJlHX coop 3KCil8PHM8HTMbllliX .ztaHHUX H ynpaBJI8HH8 npoxox.zte
HHeM paaiH~UX: IlpOQeCCOB npH pa6oTe ycTaHOBKH Ha 3Tarre H3MepeHHH. 
HaypiaR HOBH3Ha. tta MHO~eCTBa pemaeMblX 31:lM 3~q Bhl,ll;eJieHO IlO,ll,MHO~eCT
BO,HHBapHaHTHOe K qacTHblM Tpe60BSHHRM KOHKpeTHblX 3KCDepHMeHTMLHbtX 
cHCTeM. PemeHHe AaHHoro no,D,MHo~ecTaa a~aq o6ecneqHaaeTcR paapa6oTaH
HblMH H C03AaHHb!MH KOMilOHeHTaMH 6a30BblX KOMITJieKCOB nporpa.MM peMbHoro 
BpeMeHH MR aw THila HP:2b:* H aw EC-1040. BasoBue KOMMeKCH npo.:.. 
rpru.w opHeHTHpOBaHH Ha mHpOKHtt KJiacc 3KcnepHMeHTaJibHbtX ycTaHOBOK, 
pa6oTalOIJ\HX Ha JIHHHH c 3BM OllpeAeJieHHoro THna, OCH81qeHHott CHCTeMHblM 
nporpaMMHblM o6ecneqeHHeM. AAanT~R 6aaoaoro KOMMeKca nporpaMM Kan
ropHTMaM KOHKpeTHott 3KcnepHMeHTMbHOtt CHCTeMH o6ecneqHaaeTCR aa cqe~ 
reHepHpyeMOCTH H nap8.MeTpHqeCKOtt HacTpaHBaeMOCTH COCTaBJIRIOlJlHX ero 
MOAJJiett. 

IlpeAJIOMeH OpHrHHaJibHlitt anropHTM nepeMeHHOtt AffCQHITJIHHH AffCileTqe
pH3~HH npoxo~eHHR OCHOBHbtX nporpru.w, HCKJIJOqanlJlHfi 3~eplltKy IlOJiyqeHHR 
CTaTHCTffqeCKH o6ecneqeHHbtX peayJibTaTOB onepaTHBHOro KOHTPOJIR ycTaHOB
KH. B KaqecTae KpHTepHR CMeHU AffCQHitJlHHH AffCileTqepH3~HH au6paH He
o6xo,I(l{MWl TeMITo6pa6oTKH AaHHblX. 

Paapa60TaH H HCCJieAOBaH HOBT:ltt aJiropHTM opraHHaaQHH Bu6opoqHott 
o6pa60TKH Hli¢opuaQHH. CpaBHHTeJibliutt aHaJIH3 peayJibTaTOB, nonyqeHHNX 
npH MaTeMaTHqeCKOM MOAeJIHpOBaHHH pa60TH TpaAHQHOHHoro H HOBOro an
ropHTMO~, CBHAeTeJibCTByeT O TOM, qTo HOBT:ltt aJiropHTM Il03BOJIReT B 
I,2-I,5 paaa IlOBNCHTb T8Mll o6pa6oTKH 3KCil8pHMeHTaJibHUX AaHHNX. OTO, 
COOTB8TCTBeHHO, yaeJIHqHaaeT peaKTHBHOCTb IlOACHCTeMH onepaTHBHoro 
KOHTpoJIR KaqeCTBa ¢JHKQHOHHpoBattiR ycTaHOBKH. 
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Paapa6oTaHH opHrHHaJibHb!e anropHTW aaToMaTHqecKoro ynpaMeHHR 
CO_BMeCTHblM npoxo1K,IJ.eHHeM paaJIHqHb[)C pe,HMOB '.P'HKQHOHHpOBaHHR 3KCnepH-
MeHTaJibHb[)C CHCTeM rnc. 'BttC-I H @TOH 10- 12 • . 

Oco6oe BHHMaHHe YAeJIRJIOCb aqxpeKTHBHOMY HCilOJib30BaHHJO nyqKa ye-. 
KOpHTeJIR. AnropHTMN o6ecneqHBaJOT rH6KHtt annapaT CMeHu peMHMOB ¢YHK
QHOHHpOBaHHR ycTaHOBKH H Il03BOJIRIOT onepaTHBHO ynpaBJIRTb 3MBKaMH Ha 
P,a6oTy BO BCITOMOraTeJibHblX pe~HMax aa cqeT aapbHpoaaHHR 3HaqeHHtt BN
AeJiileMblX KBaHTOB BpeMeHH, npHOpHTeTOB H PRAa APYrHX napaMeTpOB. 
06~HOpTb 3aJIOMeHHNX B anropHTMax ~pHHQHITOB onpeAeJIReT B03MO~HOCTb 
IlpHMeHeHHR HX B APYrHX 3KCDepHMeHTaJibHNX CHC_TeMax AJIR opraHH3aQHH 
~eKTHBHott COBMeCTHOtt pa60TH pa3JIH~NX pe~HMOB lpJHKQHOHHpOBaHHR 
YCTaHOBKH. 

IlpoBeAeH aHaJIH3 napaMeTpOB qJJHKQHH, OITHCHBaJO~en ~eKTHBHOCTb 
IlOACHCTeMH c6opa AaHHblX. Ha OCHOBe nonyqeHHHX peayJibTaTOB aHaJIH3a 
C03AaHH HOBHe anropHTM~ c6opa AaHHHX, DpeAHaaHaqeHHHe MR o6CHyMHBa
HHR BHCOKOHHT8HCHBHHX IlOTOKOB 3KCITepHMeHTaHbHOtt HH¢opuaQHH. 

Bnepaue Ha 3W EC-1040 paapa6oTatta MeTOAHKa pemeHHR a~aq c6opa 
3KCilepHM8HTaJlbHb!X AaHHb[)C H ynpaaneHHR ¢yHKQHOHHp0BaHHeM MHOrOKOM
IlOHeHTHOro 6ecqiHJibMoaoro cneKTpoMeTpa. IlonyqeHHue a XOAe BHITOJIHeHHR 
3THX pa6oT pesyJibTaTH IlpeACTaMRIOT oco6Htt HHTepec npH paapaOOTKe Ma
TeMATHqecKoro o6ecneqeHHR peaJibHoro BpeMeHH ,ItJISI 3KCnepHM8HTaJ!bHWC 
ycraHOBOK,paOoraIJl!lHX B pelKHM8 Henocpe,ztCTB8HHOl1 CBR3H C 3BM EC-I040.-
PeaJIH38.UHR H Ilpa.RTHqecKaR µeHHOCTb. PeayJibTaTu IlpOAeJiaHHb[)C HCCJieAO
aaHHfi H paapa6oTaHHue cpeACTBa MaTeMaTffqeCKoro o6ecneqeHHR peanbHoro 
BpeMeHH HanLll' IlpHMeHeHHe B QeJIOM pfiAe JHHKaJibHWC 3KCilepHMeHTaJibHblX 
CHCTei/2 , 5- 9 'xapaKTepH3YJOlJlHXCR pa3JIH~blMH pe~HMaMH ¢JHKQHOHHpoBa
HHR, paaHoo6pa3HblM COCT~BOM annapaTypli perHCTp~HH H nepeAaqH AaH
HHX, KaqeCTB8HHO pa3JiffqHblMH B8~HqHHaMH HHtpOpMaQHOHHblX ITOTOKOB. 

K~MMeKc nporpaMM, C03AaHHlifi MR ycTaHOBKH ~OTOH/5 ,IJ-I6/, 
o6ecneqHJI B03MO~OCTb HCCJI8AOBaHHtt ~HaQHOHHWX pacn~oB p830HaHCOB. 
Ha ycTaHOBKe Ilp0B8A8HO H3yqeHHe AffqxpepeHQHaJibHOro ceqeHHR i-M830Ha 
H KYMYJIRTHBHoro po~eHHR X- H i - 1.1eaoHOB Ha 11.npax117( 

Paapa6oTaH KOMIIJieKC nporpa.MM ,ItJlil M8TO)lHl!eCKHX HCCJI8,!tO-
BaHHtt HOBT:lX .nerexropoB, Il03BOJIHBmHtt Ilp0B8CTH HCilliTaHHR H HaCTP,Ott
Ky CHCT8MH Apett¢oablX KaMep B ycJIOBHRX pa6oqett 3KCI1JlyaT~HH/2 , 181• 

CoaAaHHN8 aBTOpOM 3JI8,eHTH MaTeMaTffqeCKOro o6ecneqeHHR 3KCnepH
MeHTaJlbHOH ycTaHOBKH BHC-I IO/ HCilOJlb30BaJIHCb npH npoBeAeHHH QHKJia 
HCCJieAOBaHHfi, Il03B0JIHBmHX OQ8HHTb BepXHHe rP,aHHQH napQHaJlbHblX ceqe-
HHH oOpa30BaHHJI "oqagoBaHHblX qacTHQ 11/I9, H nonyqHTb PRA APYrHX 
¢HaHqeCKHX peayJibTaTOB/2 , 21/. . 
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)vIH SBM EC-1040 B p&max onep~oHHblX CHCTeM ,l\OC EC H ·OC EC 
peBJIH30B8.Hhl KOMnOHeHThl MaTeMB.THqe_CKOI'O o6ecneqeHHH 'eBJibHOI'O BpeMe
HH .llJUI ycTaHOBOK liHC-II, RPHCT AJUI H JmCK16- 9, 22~23• B TetJeHKe .llByx 
nocJie,IVIHX JieT C noMO~bl) C03'AaHHblX nporpaw Ha ycTaHOBKe Bl1C-ll-Ha
KOMeHO 6oJiee 12 MHMHOHOB CTepeOMaI'HHTOI'paq>HH, o6pa6araBaeMblX B 
ttacTomqee BpeMH Ha UBK Ollilli H B p~e aapy6ellHbtlC HayqHblX qeHTpoB. 

KoMnOH8HThl MaTeMaTHqecKOI'O o6ecneqeHHH ycTaHOBKH KPHGrAlIJI HC
nOJib30B8JIHCb IlpH npOB8'A8HHH HCCJI8'AOBaHHH, B KOTOpblX BnepBhle B MHpe 
3KCnepHMeHT8JibHO 'AOKaaatta B03MOlKHOCTb~P,aBJI8HHH TpaeKTOpHHMH aapH
geHHblX qacTHq C nOMO~bD MOHOKpHCTBJIJia 41. 

C03'A8.HHl:le aBTOpOM 'AHCCepTaqHH nporpawHl:le Cpe'ACTBa 3KCnepHMeH
T8JibHOH CHCT8W )OiCi{ HCnOJib3YfOTCH B HaCTOmqee BpeMH MR HayqeHHH 
npoqeccoa KYMYJIHTHBHOI'O po~eHHH qaCTHq. 

Paapa6oTaHHhle YHH¢HqHpOBaHHhle KOMilOHeHThl MaTeMaTmecKOI'O o6ecne
qeHHH IlpHMeHHHHCb npH npose,qeHHH pa6oT no p~orpaq>HH Ha nytnreHOHOB 
reHHH/25/ H HCilOJib3YDTCH npH C03,llaHHH KOl.!IIJI8KCOB nporpaw .llPYI'HX 
3KCnepHU8HTaJibHl:DC CHCTeu.: 

OcHOBHM qacTb pa6oT BWOJIHeHa Ha SBM EC-1040 H MBJIOH SBM TpeTb
ero IlOKOJI8HHH THna HP-2liDE. B KaqeCTBe H31:lKOB nporpBMMHpOBB.HHH Bl:l6pa
Hl:l a.BTOKO,lll:l·H ~OPTP.AH-4. 

0T'A8JibHl:le naKeThl npHKJia,IVIblX nporpaw (IIIIII) HMellT cauoCTO.flTeJib-
" -Hoe aHaqeHHe -~ Me>ryT npH1!8HIITLCH B paaJimHblX CHCTeMB.X o6pa6oTKH 

HH~pMaqHH. K TaKHM illIIl OTHOC.flTC.fl, HanpHMep, naK8Thl IlpOI'pa!,lM CTa
THCTHqeCKOH o6pa60T~H H npe'ACTaMe~H.fl peayJibTaTOB, peBJIH30BaHHhle M.fl MBJiblX oBM Tp8Tb8I'O Il0KOJI8HH.fl/l3 ,26t. 

I OooeM paOOThl. ,l\HccepTaqH.fl COCTOHT H3 BB8'A8HH~, qeT1i1pex I'JiaB,-3aKJID
qeHH.fl H CilHCKa JIHTepaTyphl. B 'AHCcepTaqHH o6oo~eHhl OCHOBHhle peayJib
TaThl, IlOJiyq8HHhl8 aBTOpOM aa noCJie~e 'A8B.flTb JieT. 0CHOBY 'AHCCepTa-

1 qHH COCTaMHDT HCCJI8AOBaHH.fl H paapa60TKH Cpe'ACTB MaTeMaTmecxoro 
o6ecneqeHHH peaJibHOI'O apeMeHH ,Il,JI.fl 3KCnepHMeHTOB, npOBO'AffMlillC Ha COB
peMeHHIDC ycxopHT8JI.flX Ha OCHOBe 3JI8KTpOHHOH M8TO'AHKH. 

Cogep,,:B.HHe pa60Thl. Bo BBe'AeHHH OTMeqaeTCH 3HaqHT8JlbHOe ycJIOlKH8HH8 
3~aq, pemaewx B o6JiaCTH 3KcnepHMeHT8JibHOH ¢HaHKH BhlCOKHX 3HeprHA, 
nepe~CJI.flllTC.fl CBH3aHHhle C 3THM xapaxTepHhle TeH'A8fiqHH )la3BHTH.fl 3KCne-1 
pHMeHTaJII,HblX CHCTeM, o6ocHOBl:lBaeTC.fl aKTYaJibHOCTb npe'ACTaM.fl8MOH Te-

' uaTHKH. IlpHBO'AHTCH KpaTKM ~pMyJIHpoBKa qeJIH pa6oT, OTMeqaeTC.fl HX 
HayqHM HOBH3Ha H npaxTmeCKa.H Q8HHOCTb, yKaahlBaeTCH BKJI~ aBTOpa 
'AHCCepTaqHH. ,l\a.eTC.fl KpaTKOe CO'AeplEBHHe 'AHCCepT~H no I'JiaBaM. 
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B nepsoA I'Jiase paccMaTpHBaDTC.fl ocooeHHOCTH COBpeMeHHbIX 3KCile
PHM8HTaJibHblX ycTaHOBOK H OOCyJK,ll,aDTCH 3~aqH, pemaeMhl8 HX MaTeMaTH
qeCKHM ooecneqeHHeM peBJibHOI'O speMeHH. Onpe~eJI.fl8TC.fl npHHaMSJKHOCTb 
KOMMeKca nporpaMM K KJiaccy CJIOlKHblX CHCTeM H C 3THX Il03HqHH o6CyJK,IJ,a
lOTC.fl npe,I\oHBJIH8Mh!e K HeMy rpeelOBamllI. 

IlpOBO~HTC.fl cpaBHHTSJibHhlH aHBJIH3 p~a CYJll8CTBYfO~HX B HaCTO.filll88 
BpeMH B Oilllli H ~yI'HX HayqHbIX qeHTpax KpynHhlX 3KcnepHM8HT8JibHbIX 
cMcTeM. ,/¼eTcH onHCaHHe CHCTeM, paapa6oTKa MaTeMaTHqe~Koro o6ecne
qeHHH KOTOphllC COCTaBHJia MaTepHaJI 'AHCCepTaqHH. 

Ha OCHOBe IlpHB8'A8HHhllC 'AB.HHhllC 'ASJiaeTCH Bh!BO'A O TOM, qTO paapa
OOTKa o6CYJK,IJ,a8MOI'O MaTeMaTHq8CKOI'O ooecneqeHHH npOBO'AHJiaCb MR 3Kcne
PHM8HT8JibHblX CHCTeM, xapaKTepHCTHKH H napaMeTphl KOTOpbIX cpaBHHMhl C 
COOTBeTCTByDmHllll B8JIHIJHH&m H3B8CTlillX KPYilH11X 3KCnepHM8HTa.JlbHWC CHCxeM ,llpyrHX HayqHwc ~eHrpoB,a B PH.Ile CJiyqaeD H npeDOCXO,llHT HX.HanpH~ 
Mep,Oel'I>ell 3KCnepHM8HTaJib!Jl:lX ,llaHHl:lx,reHepHpyewx D reqcHHe OT,ll8JihHOI'O 
copoca nyqxa YCKOpHTeJIH, COCTaBJIHeT ~JI.fl 3THX ycTaHOBOK HeCKOJibKO 
'A8C.flTKOB KHJI06B.HTOB, a B 3KCnepHMeHT8JibHOH CHCTeMe KPMCTAJDI 'AOCTHI'a
eT 130 KoaATos. PerHCTPHPYfO~M annapaTyPa ycTB.HOBKH <liOTOH paaMe~eHa 
B 7·xpeATax KAMAK, a B ffi:IC-II MR sToA qeJIH HcnoJibayeTc.fl 14 xpeATOB, 
oooe'AHHeHHblX B 'ABe BeTBH. YcTaHoBKH BMC H BMC-I xapaxTepH3YfOTCH paa
BHTOA CHCTeMOH ynpaBJieHH.fl C IlOMO~bl) Sa.I pegHMaMH pa60Th! 3Kcnepl!MeH
TaJibHOI'O OOOPY'AOBaHHH, a ycTaHOBKa ~TOH, HMeD~M IlHTb CYJll8CTB8HHO 
paaJIHqHbIJC pe~HMOB ¢yttKqHOHHpOBaHH.fl, HBJI.fl8TC.fl B 3TOM CMh!CJie yttHKBJib
HOH. 

Bo BTOpon I'JiaBe paCCMOTpeHhl BOilpOChl CTpyKTYPhl H opraHH3aQHH Ma
TeMaTHqecKOI'O o6ecneqeHHH CHCTeM peBJibHOI'O BpeMeHH B 3KCnepHMeHTWib
HOH ¢H3HKe BhlCOKHX 3HeprHH. OnHCaHa npose~eHHa.fl 'AeKOMil03HQHH MaTe
MaTHqecxoro ooecneqeHHH no ¢yHKqHOH8JibHhlM npH3HaKaM Ha PH'A OCHOBHbIX 
nporpa.MM. 06cyJK,IJ,aeTC.fl BhlOOp sifxPeKTHBHOH 'AHCQHMHHhl ~HcneTqepHaaqHH 
npoxo~eHH.fl OCHOBHblX nporpaMM. CYJlleCTBOBB.HHe paaJIHqffblX pe~MOB ¢YHK
qHOHHpOBaHH.fl ycTaHOBKH onpe'AeJIHeT He06XO'AHMOCTb peaJIH3aqHH pa3JIHqHblX 
'AHCQHMHH 'AHCneTqepH3aQHH, ~eKBaTHblX 'AOMHHaHTHb!M KPHTepHIIM 3ifxPeKTHB
HOCTH. 

060CHOBB.Ha qeJiecoo6pa3HOCTb opI'aHH3aQHH npoXOJK'AeHHH OCHOBHblX. 
nporpaMM corJiaCHO 'AHCQHilJIHHe o6CJij'!CHBaHHH c OTHOCHTeJibHI,IMH npHopH
~ IlpH pa6oTe CHCTeMhl a HaJIB,gOqffQM pe~Me. ·B paooqeM pe~HMe 
3ifxPeKTHBHOe ¢yHKQHOHHpOBaHHe CHCTSW 'AOCTHraeTC.fl npH o6cJI~BaHHH 
3MBOK Ha Bl:lllOJIHeHHe OCHOBHblX nporpaMM aJII'OpHTMOM 'AHCneTqepHaaqHH C 
a6cOJil)THl:lMIIJ npHOpHTeTB.!.!H. 
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PaCCMOTpeH cnyqaH HeBIJCOKOH aarpy3KH Q9HTpaJibHOro npon;eccopa 
pemeHH9M 38,JJ,aq c6opa H HaROnJieHHR 3KCnepHM9HTMbHb!X AaHHWC. IloKaaa
HO, qTo npH 3THX ycnODHIDC B paMKax: IlOCJI9AHero HS ynowmyTWC a.nropn1'-' 
MOB ,I(OC'l'llI'aeTCSI ,I(OCTaTOtIHO BUCOKM a@leRTHBHOCTI, qiyIIRll;llOHIIpOBalnIJI 3KC
nepHMeHTaJII,HOH _cHCTe?&l ll B IWJia,I(OtIHOM pe,i01Me.IlpoBe,I(eHO paCCMOTpeHlle 
paClOT!l KOM!L1IeRca npo:rpa.MM B c.nyqa.e BUCOKOH SarpyBKH n;eHTpaJII,HOI'O npo
n;eccopa OClCJiyJKIIBaH!IeM OCHOBHllX nporpaMM BUCOKOI'O llpliOpHTeTa.Onmr.msa
~ (lJYHKD;UOHllpOB8Jll11I CllCTeMhl B 3TOM CJIY"'ffie oClecnetieHa sa CtieT paspaClo
TaJll!Oll IIepeMeIIHoii .I(llCD;ImJIIllil,I .nncneTtiepnsa.D;llll oCl~ SMBOK Ha lillllOJIHeHlle OCHOBllliX nporpaMM.PesyJII,TaT!l npoBe,neHHl:IX llCCJI~OBailllli HC
ITOJib30BaJIHCb 'rrpH paapa60TKe KOMTIJieKCOB nporpa.MM MR yCTll.HOBOK E~C-I, 
~OTOH, .ffi1C-II, KPI1CTAJ1JI, ,[U,1CK H ycTaHOBKH MR MeTo~qecKHX HccneAo
BB.HHH HOBIJX A9T9KTOpOB (~). 

06C,YJ!(,ll,8.9TCR pemeHHe 38,lJ,aqH opraHH3aD;HH Bu6opoqHoH o6pa60TKH 3KC
nepHMeHTMbHOR HH\l>OPMaIUIH.PaspaCloraHHwi aaropou HOBHR anropHru,ocHo
BaHHHR Ha HCITOJib30BaHHH npHH~HIIOB cnocoCla ~ocryna C oqepe~nim,no CpaB
H9HHD C TpB,JJ,HD;HOHHblM/2 , 31o6ecneqHJI 6onee BIJCOKYD CTeneHb aarpy3KH 
nporpaMM o6pa60TKH. AHMH3 ,1¥!.HHllX, Il0Jlytl9HHIJX C IlOMO~bD MaTeMaTme
CKoro MO'A9JIHpoBaHHR M9TOAOM MOHTe-Kapno, Il03BOJIR6T CAeJiaTb BIJBOA 0 
TOM, qTo HOBUH anropHTM JM9HbmaeT BpeWI Il0Jlytl9HHH CTaTHCTHqecKH o6ec
neqeHHIJX pe3yRbTaTOB B peaJibHOM MaCmTa6e BpeMeHH. 

PaccMoTpeHa npo6neMa YHH\PHKan;HH o6c~aeMoro MaTeMaTHqecxoro 
o6ecneqeHHR. IlpeMOMeHa H o60CHOBaHa n;enecoo6pa3HOCTb ee pemeHHH B 
paMKax Ko~enn;HH 6a30BOro KOMTIReKca nporpaMM (BHII). Bo3MOMHOCTb on
TIDffl3aD;HH KOMilJieKca nporpaMM MR KOHKPBTHOR YCTaJiOBKH oClecneqHBaercn 
BH6opoM e~HOA cxeM!l \PYHKIJ;HOHHpOBaHHR Blill, peMH30B8.HHOH B B~e 06-
~ea HH~OpMaQHOHHOH 6a311, C KOTOpoA pa6oTaDT anropHTMU pemeHHR qa~THWC 
38,JJ,aq. 

B TpeTbeA rnaae-o6c~aDTCR Bonpocu paapa60TKH MaTeMaTmecxoro 
o6ecneqeHHR ynpaMeHHH 3KcnepHM9HTaJibHOHCHCTeMoR,'PJ'}{KD;HOHHpYJ)~ea 
B pel!CHMe H3M9p8HHH. 

PaccMaTpHBaerca a~qa aBTOMaTHqecxoro ynpaMeHHR MHoropeJKHMHU
MH 3KCnepHMeHTaJibHl,IMH CHCTeMaMH. IlpH·pa3pa60TKe COOTB9TCTByD!JIHX anro
pHTMOB MR ycTaHOBOK. BHC H .ffi1C-I 60JibillOe BHHMaHHe YA9JIRJIOCb COBMBCT
HOMY y,noMeTBopeHHD aJibTepHaTHBHllX Tpe60BaHHA 31ppeKTHBHoro HCITOJI1;30-
BaHHH nyqKa ycKOpHTeJIH H ajxpeKTHBHoro KOHTpOM Kaqecraa.pa6oru TBCTH
pyeMOA_annaparypu. KowpoMl!ccHoe pemeHHe o6ecneqeHo 3a cqeT onpeAene
HHH: nepHO,I(a IIOBropeHHH BCnouorareJibHoro peXJUla (BP) XaK \PYHXIUl:a Ka
qecrBa pa6ora recrHpyewoa annaparypu. 

PacCMOTp0HU'H o6oCHOBaHU pa3pa6oraHHl,t8 aBT0P0M anropHTW aBTOMa
rxqecxoro yrrpaaneHHH ycraHoBxoa <1iOTOH,HBJIHilll!BAcn yHllKMiuoa no xonx-
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qecray H pa3HOOClpa3HD pel!O!:MOB \PYHK~HOHHpOBaHHH.Kalr.Itwi HS qerupex BP, 
oClecneqnBall!llHR HSMepeHHe napauerpoB H3BeCTHIDC npo~eccoa H pemeHHe ca
MocroareJibHOR \PYHK~HOHMbHOH 3~aqH,HBJIH8TCH BMecre C reu \l>parMeHTOM 
BAHHOA CHCTBMH KOHTPOJIR 90-KaHMbHOro M03aH~oro qepeHKOBCKOro cneKT
pOMBTpa. IlpOBe~eH aHaJIH3 paD;HOHMbHoro BU6opa AHCD;HITJIHH~ o6cJiyMHBaHHR 
3aRBOK Ha BUITOJIHBHHe BCITOMOraTeJibHllX.peMHMOB. B xaqeCTBe AOMHHaHTHO

,ro KpHTepHR 31.P\PeKTHBHOCTH npHHHMMaCb Heo6xo~MaR MR CHCTBM peaJibHO
ro BpeMeHH ,nocraroqHo BUCOKaR CKOpOCTb o6cJiyxHBaHHR 3aRBOK Ha nony
qeHHe peayJibTaTOB B BP.OnHC!lBaerca peMHSOBaHHM nporpaMMHaa B03MOX
HOCTb onepaTHBHOH MO~\PHKaQHH napauerpoB anropHTMOB, o6ecrreqHBaD~aR 
rH6KKA annapar orrepaTHBHOrO ynpaBJIBHHH pa60TOH B BP, BITJIOTb AO H3-
M8H8HIDI ~CD;HITJIHHU o6MyxHBaHHH 3aRBOK Ha HX BUITOJIHBHHe. 

06c~aDTCR C03AaHHHe B paMKax 6a30BIJX KOMilJIBKCOB nporpaMM aat 
HP-21** H EC-1040 ~anoroaue MOHHTopu, o6ecneqHBaD~He o6~ee ynpaa
neHHe ,I(HaJIOrOBblM npon;e~COM, ynpaMeHHe BUBOAOM coo6~8HHA, aHaJIH3 
KOMaH,I( 3KCrrepHM8HTaTopa H YHH\PHD;HpOBa.HHNe nporp!ll.lMHue Cp0ACTBB. BU
Il0JIH9HHR 3THX KOMaH,I(. IlpHBOAHTCR anropHTM, IlpBAOCTaMRD~A rH6KHe 
B03MOMHOCTH onepaTHBHOro ynpaMeHHH 06CJIYXHBalll19M cooCl~eHHR,reHepH
pyeMIJX KOMilJIBKCOM nporpaMM. 

4eTB8pTM rnaaa ITOCB~aeTCH BOITpOCBM pa3pa60TKH ITOACHCTBM c6opa 
3KcnepHMeHTMbHWC AaHHWC. YcraHOBKa paccMaTpHBaeTCR KaK. HeKOTOpUH 
a6oHeHT, ITOCUJlaD~HA B aat coo6~eHHR, o6cJiyxHBaeMUe nporpaMMaMH ITO'A
CHCT9MH c6opa ,naHHwc. Pa3pa6oratta HepapxmecKaR CHCTeMa KpHTepHeB 
aqxpeKTHBHOCTH anropHTMOB 3THX rrporpaw. OcHOBHOH KpHrepHA ajxpeKTHB
HOCTH OITHCaH aHaJIHTHqecxoa \PyHKQHeA (KOa<W,HQHBHTOM roTOBHOCTH (K)), 
OilpBABJIRD~en BepORTHOCTb o6CJiyxHBaHHH coo6~eHHR Cp0'ACTB8J4H ITOACHCTB
MU c6opa 'AaHHux. B~eneHu H npoattaJIH3HpOBB.HH napa.Merpu KOMII.rreKca, 
MH~e Ha 3HaqeHHe KOS\P\PHQHeHTa roTOBHOCTH. IlpeMOXBHU M0TOA}l on
TKMH3an;HH ITO,I(CHCTBMJ:l. c6opa AaHHwc. 

,Ana 3KcrrepHM8HTMbHHX CKCTBM WTOH H ~ ITOJiytl0HHUe peayJibTaTu 
HCCJIBAOBaHKA onpeABJIHJIH Heo6xo~MOCTb paapa60TKH anropHTMOB, OCHOBaH
HWC Ha coa,1¥!.HKH napawerpHqecKH HacrpaHaaeworo nporpilMMHoro ,lij)llABepa, 
o6CJiyxHBaD~ero npH O,I(HOKpaTHOM 3anycxe H0CKOJibKO 3MBOK. IlpoBeAeH 
cpaBHHTBnbHUA aHaJIH3 ajxpeKTHBHOCTH HOBWC H npKMeHRBillHXCH: paHee WI
ropHTMOB npH pa6ore ITOACHCTBM c6opa ,I(aHHUX B ycJIOBKJIX ITKKOBWC aarpy-
30K. Pe3yJibTaTUaHMH3a noKa3MH, qro B cnyqae pa6oru ycTaHOBKK 
WTOH BO BCnoworareJibHWC pellHMax 3HaqeHHe KO~D;HeHTa rOTOBHOCTH 
B03paCTaer C K=0,46 AO K=0,82. ,AJIR ycTaHOBKH ~ 3Ta BBJIHqHHa ITOBuma
BTCH: npH6nH3HT8nbHO B I,5 paaa. 

06c~aDTCH pa3pa60TaHHl,te MrOpHTW c6opa BUCOKOKHTBHCHBHHX no
TOKOB 3KCrrepHMeHTaJibHWC ~8.HHUX MR ycTaHOBOK, pa60T8J)~X B pexHMe 
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Henocpe,n;CTBeHHOU CBR3H·C 3.BM EC-1040. AnropHTMbl OTJIHtlaDTCR paQHOHaJib
HblM corJiaCOBaHHhlM HCnOJib30Ba.HHeM B03MO~HOCTeH KOMMJHHKaQHOHHblX npo
QeccopoB 3.BM, nepe,n;aD~en annapaTypH H cHcTeMH KAMAK. Ann ycTaHOBOK 
,nl,fCK H .KPHCTAJIJI o6octtoBatta QeJiecoo6pa3HOCTb c6opa HH¢opMaQHH, rette
pHpyeMOU B TeqeHHe OT,ll;8JibHOro c6poca nyqKa, B paMKax e~HOH nporpaM
MH KaHaJia. 0n:11CaHH peaJU!30BaHH!,!0 IIO)ICHCTe1.ru: cdopa .n;aHHliX ,ll;JISI ycTaHOBKH 
,nl,fCK H ycTaHOBKH KPHCTAJDI B 3KcnepHMeHTe no Hccne,n;oaaHHD 3¢¢eKTa H3-
JiyqeHHR e + If e - npH KaHaJIHpo BaHlfH. 

PacCMOTpeH aJiropHTM c6opa ,IJ;aHHblX )4JISI ycTaHOBKH h1W-ll,oTJilftjJiT0JJI,
HOH oco6eHHOCTbD KOToporo RIµIR8TCR aKTlfBHoe ynpaBJI8Hlf8 npoQeCCOM 
orrpoca lfCTQqHlfKOB HHqJOpMaQ-Hlf, pacnoJio~eHHblX B~6UU perHCTpax KAMM. 
BoJibmoe KOJI!fqecTBO perHCTpHpJD~8H anrrapaTypH,Heo6xo,n;HMOCTb lfCIIOJib30-
BaHHR pa3JI1fqHblX pe~HMOB qTeHHR B CHCTeMe K/\MAl{ If CTaTHCTHqecKHH xa
paKTep o6neMa coo6~eHHR orrpe,n;eJIHJIH MO~JD J!OrHKyonpoca HCTQqHlfKOB 

HHqJOpMaQHH B aJiropHTMe. IlporpaMMbl, peaJIH3~He anropHTM, 06ecneq11-
BaDT KOHTpOJ!b KaqecTBa pa6oTH perHCTpHpyD~eH If H3MepHT8JibHOU annapa
TYPH, ,D;OCTOBepHJD JIOKaJIH3aQHD OTKa30B 3TOH arrnapaTypH, 3¢¢8KTHBHOe 
HCnOJ!b30BaHH8 pecypca onepaTHBHOH na.M.fITH If o¢opMJI8HH8 ,n;aHHblX B BH,n;e 
O,n;HOCBR3HOH cn11coqttoU CTPJKTypH. IlocJte,n;ttee c~eCTB8HHO ynpo~aeT 
,D;aJibHeHmee onepHpOBattHe .n;aHHwru. 

3aKJIDq8HHe. YcnemHoe ¢YHKQHOHHpOBattHe paccMaTpHBaeMblX 3KCnepHMeHTaJib
HblX ClfCTeM no,n;TBep~aeT npaBHJ!bHOCTb BH6opa HCnOJ!b30BaBmHXCR B KOMTI
JleKcax nporpaMM KOHQenQHH If aJiropHTMOB If KOppeKTHOCTb lfX peaJIH3aQHH. 
Ilpe,n;no~eHHl,le aJiropHTMH H npHHQHnH pa3pa60TKH MaTeMaTHtl8CKoro o6ec/e
qeHHR HCnOJ!b30BaJIHCb npH C03,D;aHHH ,n;pyrHx 3KcnepHM8HTaJibHblX CHCT8M Z':I, 
JU/, npHMeH.RDTC.R B HaCTO~ee BpeMR If MoryT HCnOJ!b30BaTbCR npH peaJIH;-
3aQHH HOBblX KOMTIJI8KCOB nporpaMM. OcHOBHHe p83JJ!bTaTH npe,n;cTaBJl8HHblX 
B ~ccepTBQHH pa6oTMoryT 6mb cqiopMJJIHpoaaHN cJte,n;yD~M o6pa3oM: 

l. A,l.R 31'.M Tp8Tbero nOKOJl8HH.R THna HP-21** C03,D;att 6a30BHH KOMn
Jl8KC nporpaMM peaJibHoro BpeM8HH. Ha ero OCHOBe paapa60Tattli H peaJIH-
30BaHH: 

a. MHoro~yHK~lfOHa.JibHliit KOMTIJI8KC nporpaMM )4JISI yCTaHOBKH <J-OTOH.PeMH3a
IU!SI pn.n;a OpHrHHMbHIDC anropHTMOB H oClOCHOBaHHaSI opraHH3~HR KOMn-;
JieKCa oClecrretiHJIH rpedyeuuit TeMII cdopa .n;aHHHx,scpfleKTHBHoe B3aHMO,aeit
CTB:11e 3KCIIep:IH!0HTaTopa C KOMnneKCO).{ nporpB.Ml.l,rHClKoe onepaurnHOe 
yrrpaBJI8HH8 3KcnepHM8HTaJibHOU CHCT8MOH, BHCOKHH ypoBeHb ee aBTO
MaTH3~H. 

6. KO.!.!IIJI8KC nporpruw: ,llJISI yc:ranOBKH, 003,ll;aHHOit ,ll;JIJI l48TO,ll;HtieCKHX HCCJie
,ll;OBaHIIit HOBliX .n;eTeKTOPOB' C IIOMOlllbJD·KOTOPOro B peanbHOM MaCll!Tade 
npeMeHH onpoCloBaH pn.n; nonmc anropHTMOB H IIOJiytieHli o~eHKH OCHOBHHX 
xapaKTepHCTHK HCIIliTHBaJDllllfXCSI .n;eTeKTOPOB. 
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2. Pa3pa60Tattli aJiropHTMbl aBTOMaTHtl8CKOro yrrpaaJieHHa MHOrope~M
HblMH 3KCnepHMeHTaJibHblMH CHCT8MEIMH, o6ecneqHB8JO~e 3qqleKTHBHOe COB
MeCTHOe npoxo~eHHe pa3JIHqHHX peinn.!OB ¢JHKQHOHHpoaattH.R·. Oc~ecTBJ!etta 
nporpaMMHM peaJIH3aQH.R 3THX aJtrOpHTMOB B KOMTIJieKcax nporpaMM ,ll;JISI yc:ra
HOBOK BHC, EHC-1 H ~OTOH.AJiropHTMH rrpe.n;ctannnnr cru.iocxonxenbHHH HHTe
pec H MOry:r HCnOJib30BBTbCSI B MaTeMaTHtieCKOM oClecnetieHHH HOBl:DC MHOro
peXHMHIDC 3KCnepHMeHTaJibHliX CHCTeM. 

3. Paapa6oTaH aJiropHTM nepeMeHHOU ,n;HCQHIIJIHHH ,n;HcneTqep113a4n11 
npoxo~eHHR OCHOBHblX nporpaMM, 06ecneq11sa~U BHCOKHH TeMTI o6pa60TKH 
HH¢opMaQHH B peaJibHOM MacmTa6e BpeM8HH. IlpnMeHeHHe aJirOpHTMa Qe-
Jiecoo6pa3HO B CJiyqae•OTHOCHT8JibHO BHCOKOH 3arpy3KH Q8HTpaJibHoro npo
Qeccopa pa60TOH nporpB.MM KOMTIJieKca, lfM8D~X 60J1ee BHCOKHH npHOPHTeT, 
qeu rpyrrna nporpa.MM o6pa6oTKH ,n;aHHux. AnropHTM peaJIH30Batt B KOMIIJiece 
nporpaMM ,n;JI.R ycTattOBKH BHC-1. 

4. A,!.R 3B.\1 EC-1040 paspaeloTaHli KOMIIO!IeHTli Cla30BOro KOMIIJie.KCa npo
rpaMM peaJibHoro speMeHH, pemruo~e 3a,n;aq11 napaJIJieJibHOro rrpoxo~eHH.R, 
CBR3H no HH¢opMaQHH H CHHXpOHH3aQHH ¢JHKQHOHHpOBaHH.R OCHOBHWC npo
rpaMM. B paMKax 3THX pa6oT cos.n;aH .n;Hanoronuit MOHHTOp, npe,n;ocTas
JIRD~HH B03MO~OCTb aKTHBHOro ynpasneHH.R,,D;HaJIOrOBHM npoQeCCOM. ,[\a.HHHe 
cpe,n;cTBa uaTeuaTHtlecKoro oelecneqeHHR npHM8HRJIHCb npH co3,n;aHHH Koun
JieKcoB nporpaMM ,n;JI.R ycTaHOBOK BHC-11, ,nl,fCK If KH1CTAJIJI. B HacTo~ee 
BpeMR 6a30BHH KOMIIJI8KC nporpa.MM HCnOJ!b3J8TC.R ,n;JI.R C03,D;aHHR MaTeMaTH
qecKoro o6ecneqeHHR ,n;pyrHx sKcnepmieHTOB. 

5. A,!.R pR,n;a YHHKaJibHblX 3JieKTpOHHblX JCTaHOBOK OIDIB, pa60T8JO~HX 
B pe~mie Henocpe,n;CTB8HHOH CBR3H C 3BM EC-1040, coa,n;aHH no,n;CHCT8MH 
c6opa HHqJOpMaQHH. 060CHOBaHHa.R B K~OM CJiyqae QeJiecoo6pa3HOCTb pea
JIH3aQHH COOTBeTCTBJD~X aJirOpHTMOB n03BOJ1Hjia paapa6oTaTb no,n;CHCT8Ml,I 
c6opa ,D;rutHliX, y,n;oBJI8TBOp.RJD~e rrpe,n;nRBJIR8MblM HM BHCOKHM Tpe6oBaHH.RM, 
If onTHMH3HPOBaTb HCnOJib30BaHHe pecypCOB 3BM. 

6. Paapa6oTaH H BHe,n;peH B PR,n;e KOMIIJieKcos nporpB.MM HOBliU Mro
PHTM opraHH3BQHH BH6opoqHQH o6pa60TKH HHgJOpMaQHH, o6ecneqHB8JO~U 
cpaBHHTeJibHO c Tpa,n;HQHOHHHM 6oJiee BYCOKJD CKOpOCTb noJiyqeHHfl CTaTHC
THqecKH o6ecneqeHHHX peay~bTaTOB onepaTHBHOro KOHTpOJIR B peaJibHOM 
MacmTa6e npeMeHH. 

Anyo6agHa. 0CHOBHHe peayJ!bTaTH ,n;HCCepTBQHH ony6JIHKOBaHH a pa6oTax11-, 29 If ,D;OJIOMeHH Ha CoBe~aHHH no rrporpaMMHpOBaHHD H uaTeMaTHll8CKHM Me
TO~W,! pemeHHR ¢11a11qecKHX aa,n;aq (~6Ha, 1973), Me~po,n;tto« mKOJ!e no 
BOnpocw.i HCnOJib30BaHH.R 3BM B R,n;8pHHX HCCJie,n;OBaHHflX (TamKeHT,1974), 
l BcecOD3HOM coae~aHHH no aBTOMaTH3aQHH HayqHIDC HCM8,D;OBaHHH B .R,n;ep
HOH ¢H3HK8 (KHeB, 1976), XII BceCOD3HOH mKOJie no aBTOM8.TH3aQHH Ha-
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yt:!Hb!X HCCJie,IJ;OBa.HHH (oa.KypHa.HH, 197d), n BceCOD3HOM COBe~aHHH no aB
TOMaTH3al.\HH Ha.ytiHb!X HcMe,IJ;oBaHHH B MepHOH q>H311Ke (AnMa-ATa,rn78), 
ceMHHapax Jla6opaTOpHH BIN!iCJIHTeJibHOH ;exHHKH H aBTOMaTH3al.\HH H'Jla- · 
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