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1. 3KcnepuMeHT u Tpe6ooaHHSI K 3BM 

nnSI 3KCilepHM0HTOB no uaytJeHHIO pereHepauuu HeiiTpanhHblX KaOHOB 

npu BhlCOKHX 3H0PI'HSIX C03JlaHa ycTaHOBKa ( MaI'HHTHblH HCKPOBOH cneKTpo

MeTp ) , pa60Ta10mast Ha nuHHH c 3BM. 

CneKTpOMeTp HaXOJlHTCSI Ha paccTOSIHHH 150 M OT Bhl'IHCnHTenhHOH 

MalllHHhl, C KOTopoii OH C00JlHH0H KaoenhHOf.i CBSI3hIO. 11cnonhayeTCSI MOJlH

qmuupoBaHHhlll aapuaHT 3BM E3CM-3M, JlononHeHHoii cucreMoii npephrna

HHH H nporpaMMHo-ynpaBnsteMblM KaHanoM OOMeHa 1:111qiopMauueii C BHelllHHM 
Ill 

OO'h0KTOM • C TO'IKl:I apeHHSI JlanhHeiillleI'O nanmI<eHHSI none3HO BCilOMHHTb 

cne)ly10mue xapaKTepHCTl:IKH 1:1 COCTaB o6opyJlOBaHHSI )laHHOH 3BM: 
131 

eMKOCTh onepaTl:IBHOI'O aanOM1:1Ha10mero 
ycrpoiiCTBa ( 03Y) 

naMSITh, OTB0Jl0HHaSI JlnSI npueMa l:IHqiopMaUHH 

)ln1:1Ha cnoaa ( KOMaHm,1 3 -aJlpeCHhie) 

uuKn 03Y 

6h1crp0Jleiicraue 

CKOpoCTb OoMeHa C MaI'HHTHhlM 6apa6aHOM 

eMKOCTb MaI'HHTHhlX 6apa6anoB 

aqiqieKTHBHaSI CKOPOCTb aanucu Ha 
MaI'HHTHYIO neHTY (c noCTOSIHHhlM KOHTponeM) 

Konuqecrao MarHHToqioHoB E3CM 

cnc-0os 

3 

SK cnoa 

3K cnoa 

45 pa3pSIJl0B 

8 MKC0K 

20•t03 KOMaHJllCeK 

12,5K cnoalceK 

4ME no 16K 

700 cnoBlceK 

4 
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eMKOCTb 0/lHOH 6o6HHhl MJI 

CKOPOCTb Bhl/la''IH Ha umiJpo-ne'laTb 

CKOpOCTb o6MeHa qepe3 KaHan CBR3H 

800K cnoa 

20 cnoalceK 

125K cnoa/ceK. 

CxeMa cneKTpOMeTpa H ¢yHKUHOHanbHaR CXeMa ero pa60Thl H306pa

)Kellhl Ha pnc. 1 H 2. YcTaHOBKa pel'HCTpHpyeT pacna}lhl K 0
-Me30HOB, npo

HCXO/lRlllHe a o6'beMe Me)KJlY aHTHC'leT'IHKOM H nepaoii rpynnoii HCKpOBhIX 

KaMep. 11H¢opMaUHR O }laHHOM co6hJTHH, a HMeHHO: X H y - KOOP/lHHaThl 

HCKp B Ka)K/lOH H3 18 KaMep (48 /laT'IHKOB), COCTORHHe Ka)K/lQl'O H3 40 ro

/lOCKOITH'leCKHX C'leT'IHKOB, 40-pa3pR/lHhIH TyM6nepHhIH perucTp C ycnOBHR

Mll pa60ThI, 3HatJeHHR 'leTbipex aMnmrTy/l HMnynbCOB }leTeKTOpa aneKTpOHOB 

H IlOKa3aHHe /laT'IHKa Mal'HHTHOl'O rrong npnHHMaIOTCR C IlOMOlllbIO aneKTpo

HHKH C'IHThrnamrn, KOTopaR ocymecTanReT TaK)Ke ¢opMupoaaHHe 45-pa3pR/l

HhIX cnoa Ha npOMe)KyTO'IHOM perucTpe H nepe1la11y HX B 3BM. Tio/lp06Hoe 

/8 9/ 
OilHCaHue ycTaHOBKll }laHO B ' • 

0::::HOBHhl0 ¢YHKUllll 38M B /laHHOM 9KCnepuMeHTe CBO/lRTCR K cne}lyIO

lllHM: 

1) npoaepKa u oTna}lKa aneKTpOHHO-nOI'H'leCKHX ycTpoiiCTB nepe/l 

Ha'lanoM 9KCITepHMeHTa HnH ero HOBOI'O 9Tana; 

2) npneM, MHHHManbnaR ¢unbTpauuR, HaKonneHue B naMRTH u sanucb 

Ha Mal'HHTHYIO neHTy (Mn) 9KCnepHMeHTanbHOH HH¢opMaUHH; 

3) KOHTpOnb pa60Thl annapaTyph! Ha OCHOBe 9KCnpecc-ananH3a BXO/l

HOH un¢opMaUHH. 

Pa6oTa 38M opraHH30BaHa C ITOMOlllbIO CHCTeMhl nporpaMM, HMe1omeii 

ycnoaHoe HasaaHHe KP AH (K oHTponb P a6oThI AnnapaTyphI u H aKonneHne HH

¢opMauun). TiepaoHa'lanbHhie Tpe6oaaHHR K }lam10il: CHCTeMe nporpaMM c¢op

/7 / 
MynnpoaaHhI B 

y CTaHOBKa pa6oTaeT npH HHT0HCHBHOCTH 'laCTHU, c6paCbIBaeMhIX Ha 

BHyTpeHHIOIO MHII10Hb ycKopuTenR, 1-t2,5•1011 npOTOHOBIUHKn. Tipu 9TOM 

CKOpOCTb cpa6aTbIBaHHR aneKTpOHHKH, ¢opMHpy10meii TpHrrepHhIH HMnynbc, 

4 
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Puc. 1. CxeMa cneKl'pOMeTpa gng 9KCilepnMeHTOB C HeiirpanbHhIMH KaoHaMn. 
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Puc. 2. 4>yHKlllfOHanbH8S1 cxeMa pa60Tbl crreKTpOMeTpa. 
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25-t 80 co6bITHfi aa UHKn. KaK noKaaan aHanna, cpe.uHnii: o6'beM nHcl>opMaUHH 

Ha O.QHO co6bITHe COCTaBmm npn STOM OKOno 100 MalIIHHHbIX cnoB. TTpll 

TaKOM noTOKe HHci>OpMaUHH o6'beM naMSITH 3BM, OTBe.QeHHblll .unsi npneMa 

nHcl>opMaUHH, noaBonSieT pel"HCTpHpOBaTb He 6onee 30 C06bITHll aa UHKn 

pa60Tbl YCKOpHTenSI, OTCIO.Qa BIi.OHO, 'ITO npaKTH'IeCKII nocne Ka>K.QOI"O UHKna 

Heo6xo.unMo o6pamaTbCSI K MarHnTocl>oHy .unsi aan11cn nH4>opMau11n Ha Mn. 

TaK KaK nepHO.!lH'IHOCTb pa60Thl ycKop11Teng 7 CeKyH.!l, TO TOnbKO aan11Cb 

HHci>OpMaUHH Ha Mn (c KOHTponeM) aaHHMaeT 6onee 50% BpeMeHH pa60Tb! 

ueHTpanbHOI"0 npoueccopa. Bcne.UCTBHe STOI"O OCTaeTCSI Mano BpeMeHH Ha 

ocymecTBneHne KOHTponsi annapaTypb1 11 eme MeHbllle - Ha KOHTponb 11Hcl>op- -

MaUHH H xo.ua SKCnepHMeHTa no cl>nanqeCKOMy s#eKTy. 

TTpll npoBe.QeHHH ceaHCOB no Ha6opy SKcnep11MeHTanbHOll HHci>OpMaUHII 

6hmH 11cnb1TaHbl paann'!Hble MeTO.!lbl OT6opa co6bITHll C uenbro noncKa Hall-

6onee scl>cl>eKTHBHoro Tuna aanycKa, nMeromero Ha11ny'I1IIee OTHOIIIeHne scl>cl>eK

Ta K cl>oHy. no.u611panacb TaK>Ke MaKCHManbHaSI HHTeHCIIBHOCTb ny'IKa, npn 

KOTOpoii: cl>oHOBble ycnOBIISI noaBonsin11 s#eKTHBHO HaXO.QIITb co6b1TH.SI. nnsi 

STHX onhITOB cymeCTBeHHOe SHatJeH11e HMeeT BHSyanbHoe npe.QCTaBneHne 

co6bITHl1. nocKOnbKY. KaK Bil.OHO HS Ha6opa BHelIIHHX ycTpoil:cTB, B HallleM 

pacnopsi>KeHHH He 6binO cpe.QCTB .unsi TaKOI"O npe.ucTaBneHHSI, aaKnIO'IeHH.11 

0THOCHTenbHO THna aanycKa H cl>oHOBbIX ycnoBHll .uenanHCb KOCBeHHb!M nyTeM. 

Bnocne.QCTBHH HaM y.oanocb ocymeCTBIITb BIISyanbHOe npe.ucTaBneHHe co6bI

THl1 B pe>KnMe ocl>-nail:H c noMOIUbIO AUTTY Ha B3CM-4 11<1>B3. 3To eme 

60nbllle y6e.unno Hae B s4>4>eKTHBHOCTH onpe.ueneHHSI onTHManbHb!X pe>KHMOB 

pa60Tb! Hallleii: ycTaHOBKH C noMOIUbIO cpe.QCTB npe.ocTaBneHHSI H, C .opyroii: 

CTOpOHbI, noKaaano He.QOCTaTKH TeXHH'IeCKOH opraHnaaunn BbIBO.Qa HHci>opMa

UHH Ha AUTTY. 

B npouecce npoBe.oeHHSI SKcnepnMeHTa 11cnonba0Banncb nporpaMMbI 

KOHTponSI annapaTypbI, .unsi pa60Tbl KOTOpb!X He06XO.!lHMO 6hmo npeKpamaTb 

HaKonneHHe HHci>OpMaUHII, TaKOll pe>KHM pa60Tbl Bb!SBaH He.Q0CTaTO'IHOCTblO 

o6'beMa onepaTHBHOH naMSITH 3BM .unsi paaMeIUeHHSI BCex Tpe6yeMbIX nporpaMM. 
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TaKHM o6paaoM, Jlml COBepweHCTBOBaHH.11 CHCT0MbI npHeMa, Haxonne

HH.11 H KOHTpon.11 HH¢opMaUHH B llaHHOM axcnepHMeHTe H, CJie1lOBaTeJI1,HO, 

llJI.11 ITOBbIWeHH.11 npoH3B01lHT0JibHOCTH CHCT0MbI H Tpylla axcnepHM0HTaTopos, 

Bbrpa)KaeMoii B 'IHCJie none3HbIX co6bITHH aa 'lac pa6oTbI ycxopHTensi, Tpe-

6yeTc.11: 

1) ycxopeHHe npouecca aanHCH Ha Mn; 

2') Il0BbIW0HHe CHCTeMbI aBTOMaTH3aUHH npouecca aanHCH Ha Mn; 

3) HCITOJib30BaHHe BHeWHHX ycTpOHCTB llll.11 BHayaJibHOro npeJlCTasne

llH.11 co6bITHH BO BpeM.11 pa6oTbI ycTaHOBKH (s pe)KHMe OH-naiiH); 

4) paCWHp0HHe onepaTHBHOH naM.IITH 3BM. 

HH)K0 npHBOll.llTC.11 coo6pa)KeHH.II O TOM, KaK MO)KHO ocymeCTBHTb yxaaaHHbie 

MeponpH.IITH.11, H JlaHO 6onee IT0Jlp06Hoe o60CHOBaHHe HX He06XOllHMOCTH. 

2. HaxonneHHe HHcbopMamrn Ha CTaHuapTHbIX MarHHTOcboHax B3CM-3M 

B HaCTO.lllllee speM.11 OCHOBHbIM cpeJlCTBOM Jlll.11 HaKonneHH.11 JlaHHbIX 

B yxaaaHHOM BbIWe axcnepHM0HTe .IIBJl.llIOTC.11 HaKOITHTeJIH Ha MarHHTHbie 

neHTbI (HMn), BXOll.lllllHe_ B KOMITJ10KT 3BM B3CM-3M. KaK H3B0CTHO, 8TH 

HMn Tpe6yroT npeJlBapHTem,Hofi paaMeTKH neHT. PaaMeTKa npOH3B01lHTC.II, 

s OCHOBHOM, llJI.11 nposepKH neHTbI, OT6paKOBKH ee lle¢eKTHbIX y'laCTKOB 

H paa6HeHH.II Ha 30HbI. HoMepa 30H Ha scett neHTe OllHOH 6o6HHbI YllOBJieT

BOp.llIOT ycnOBHIO MOHOTOHHOCTH, a HOMepa COC0JlHHX 30H OTJIH'laIOTC.11 Ha 

01lHHHUYo 06MeH HH¢opMaUHeH M0)KJlY 3BM H HMn B01l0TC.II MaCCHBaMH 

OllHHaKOBOH llJIHHbI. 

IlpaBHJil,HOCTb aanHCH HH¢opMaUHH Ha Mn KOHTpOnHpyeTc.11. KoHTpom, 

ocymecTBJI.110TC.II C HCITOJib30BaHH0M ¢HKTHBHoro 'IT0HH.II (MOllH¢HKaUH.II 

C 6noxHpOBKOH OCTaHOBa H nepsoHa'laJibHbIM llBlf)KeHHeM neHTbI B o6paTHOM 

HanpasneHHH) H nocne1lyIOlllHl'4 cpaBHeHHeM KOHTpOJil,HbIX cyMM, HaKonneH

HbIX npH aanHCH H KOHTpOJibHOM 'ITeHHH. IlpH nnoxott aanHCH JlenaeTC.11 

noBTOpHa.11 nonbITKa aanHCaTb HH¢opMaUHIO B Ty )1{0 aoHy. Ilocne BTopoi!: 
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Hey.na'IHOll nonbITKH B 30HY aanHCbIBaeTCSI npn:aHaK 3a'lepKHBaHHSI H .nena

eTCSI nepexo.n K cne.ny10mefi aoHe. 

TTpn: HaKonneHHH HHct>OpMaun:n: B03MOJKHbl ,tlBa peJKn:Ma aann:cn:: 

a) C noCTOSIHHbIM KOHTponeM no onn:caHHOll BbIWe CTaH.napTHOll cxeMe, 

6) 6 " /8/ 
C nepHO.tlH'leCKHM KOHTponeM CO paTHOU CBSI3hl0 • 

TTepBblll peJKHM, KaK yKa3bIBanOCh paHee, Tpe6yeT ,tlOBOnhHO MHOI"'O 

BpeMeHH, BTopofi peJKHM ll03BOnSieT llOBbICUTh aqicpeKTHBHYIO CKOpOCTh aa

nn:cn:. 

HcnonhayeMbxe B cucTeMe KP AH nporpaMMhI .nonycKaIOT aann:ch Ha 

neHTY B .tlBYX q>OpMaTax: a) 6ea ynnoTHeHHSI MaCCHBOB, 6) c ynnOTHeHn:eM 

MaCCUBOB. 

B nepBOM cny'lae KaJK,tlOll 30He Mn CTaBHTCSI B COOTBeTCTBUe UHKn-

MaCCHB HHq>OpMaUHH 1 COOTBeTCTBYIOIU0il O,tlHOMY c6pocy ny'IKa 'laCTHU Ha 

MHWeHh. TTporpaMMbl o6MeHa (aann:cn:l'ITeHHSI) npn: TaKO~ cpopMaTe OKa3bI

BaIOTCSI B9ChMa npOCTbIMH H 9TO OCHOBHOe npen:MyIUeCTBO 9TOI"'O cnoco6a 

aann:cn:. 0.nHaKO B Hawn:x ycnOBHSIX, KOI"'.tla UHTeHCHBHOCTh noTOKa UHcpOpMa

UHH HMeeT CTaTHCTH'leCKHll xapaKTep, npn:MeHeHn:e TaKOI"'O cpopMaTa npHBO

.tlHT K Heaq>q>eKTHBHOMY n:cnonh30BaHHIO Mal"'HHTHOil neHTbI. B ycnOBHSIX no

CTOSIHHOll .nnn:Hbl 30Hbl, 3Ha'ln:TenhHO npeBOCXO,tlSIIUefi M9JK30HHblll npoMeJKyToK, 

.nonSI none3HO ucnonhayeMOll neHTbl oueHHBaeTCSI OTHOWeHn:eM cpe.nHell .nnn:Hbl 

Maccn:Ba K MaKCHManhHOll, 'ITO B Hawn:x ycnOBHSIX COCTaBnSieT 50%. 

TTpn: BTOpOM cnoco6e aann:cn: HHq>OpMaUHSI ynnOTHSieTCSI TaKHM o6pa30M, 

'IT06b! aanonHHTh uenn:KOM 30Hy. 3 TOT q>OpMaT ll03BOnSieT acpq>eKTHBHO n:c

nonh30BaTh Mal"'HHTHyIO neHTy H HeCKOnhKO COKpaTHTh BpeMSI ueHTpanhHOI"'O 

npoueccopa .nnSI aann:cu HHq>OpMaun:n: Ha Mn. He.nocTaTKOM TaKoro cnoco6a 

aann:cn: SIBnSieTCSI OTHOCUTenhHaSI cnoJKHOCTh nporpaMM o6MeHa n: Heo6xo.nn:

MOCTh 6yqiepHOll naMSITH .nnSI npe.nBapnTenhHOI"'O ynnoTHeHHSI n:HcpopMaun:u. 

B ycnOBHSIX HaKonneHHSI H o6pa60TKH 6onhWHX MaCCUBOB HHq>opMauun: 

0'19Hh BalKHO o6ecne'IUTh BblCOKYIO CTeneHh aBTOMaTuaaun:n: pa60Tbl C HMn. 
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EeaycnoBHo, pa.ctHKanbHhIM pemeHHeM npo6neMbI 6hm 6h1 nepexog Ha HMn, 
n, .. 

HanpuMep, THna CDC , IBM , HMeIOnme gpyrofi_ pe:>KHM pa60Th1. OgHaKo 

HMeIOTCSI HeKOTOpbie B03MO:>KHOCTH COBepmeHCTBOB8HHSI H Hcnom,ayeMh!X CTaH

gapTHhlX HMn E3CM-3M. 

ITpocTefimHM, c· ToqKH apeHHSI TexHnqecKofi peannaaunn, n BMecTe c 

TeM 'BeCbM8 a<p<peKTHBHb!M cpe.ctCTB0M C0B~pllleHCTB0B8HHSI pa60Tbl C HMn 

SIBnsteTCSI o6ecneqeHHe B03MO:>KHOCTH 8BTOMaTnqecKOI'O o6xoga OCT8HOBOB, 

Tpe6yIOillHX B H8CTOSIIllee BpeMSI BMelllaTenbCTBa onepaTopa. O.ctHOfi na Ta

KHX aBapHfiHhlX CHTyauHfi SIBnsteTCSI cnyqafi, KOI',[{8 He H8XO,[{HTCSI HOMep 30-

Hhl ( HCKa:>KeH, 3aTepT H T,.ct.), B 9TOM cnyqae ,[{OCTaToqHo 38 cqeT anna

paTypHblX cpe.ctCTB nepegaTb ynpaBneHHe no A2 70 - TaK :>Ke, KaK npn He

coBna.cteHHH KOHTpOnbHhlX cyMM, a ganbllle aa cqeT nporpaMMHb!X cpe.ctCTB 

6y.cteT o6ecneqeH o6xog 30Hhi C ,[{8HHhlM HOMepoM, ITpn 9TOM yMeHblll8IOTCSI 

noTepH noneaHoro BpeMeHH, KOTOph1e cefiqac onpe.ctenstIOTCSI pacToponHOCTbIO 

onepaTopa 3BM. 

3. HaKonneHne HHtbopMaUHH ga HMn CDG-608 

Llnst o6pa6oTKH aKcnepHMeHTam,HhIX gaHHhIX Ha 3BM CDC-1604A, 

CDC-3300 H gp. HH<pOpM8UHSI, 38IlHC8HH8SI Ha CTaH.ctapTHhlX M8I'HHTO<pOHax 

E3CM-8M, nepenHChmaeTcst Ha HMn CDC-608. CymecTBYIOillHe annapaTypm,1e 

n nporpaMMHhie cpe.ctCTBa o6ecneqHB8IOT nepenncb (aanHcb) co CKOpOCTblO 

170 (200) cnoB/ceK. OTCI0,[{8 BH,[{HO, qTo HCilOnb30B8HHe .ctaHHOI'0 M8I'HHTO

!pOHa gng HaKonneHHSI B pe:>KHMe OH-nafiH HeB03M0:>KHO, T8K KaK npn Il0T0Ke 

BX0,[{H0fi HH<pOpMaUHH 3K cnoB aa UHKn n nepnoge ycKopeHHSI 7 CeK TepstnoCb 

6b! 6onee 60% BpeMeHn pa6oTbl YCKOPHTenst. 11cnonb30B8HH8 9T0I'0 Mar

HHTO<pOHa gnSI nepenncn HH<pOpMaUHH B pe:>KHMe ocp-nafiH Tpe6yeT gononHH

TenbH0I'0 BpeMeim pa60Thl 3BM, CpaBHHM0I'0 C BpeMeHeM pa60Tbl B pe:>KHMe 

0H-nafiH. 
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KaKOBbl B03MO}KHOCTH ynyq111eHHH cymecTBy10meii CHCTeMbl paoOTbl 

C HMn CDC-608? 8TOT M8l"HHTOcjJOH ilOnycxaeT TpH THna nnoTHOCTH aanHCH 

1rncjJopMaUHH Ha Mn: 200, 556 H 800 CHMBOnOB Ha ilIOHM. MaKCHManbHO B03-

M0}KHaH CKOp0CTb aanHCH ( C KOHTponeM) 1 ilOCTHI"aeMaH npH MaKCHManbHOH 

nnoTHOCTH, COCTaBnHeT 4000 cnoB/ceK. IlpH cpeilH9H nnoTHOCTH aanHCH, 

npeilycMoTpeHHoii CTaHilapTHbIM MaTeMaTH'leCKHM o5ecne'leHHeM CDC-1604A, 

acjJcjJeKTHBHaH CKOpOCTb aanHCH COCTaBnHeT 1700 cnoB/CeK. 

PaooTbJ no pa3BHTHIO TeXHH'leCKHX cpeilCTB II npoI"paMMHOI"O o5ecne-

1{9HHH, uenbIO KOTOpbIX HBnHeTCH peanH3aUHH CKOpOCTH aanHCH 1700 cnoB/cex, 

MOI"yT 0blTb. noilpaaileneHbl Ha HeCKOnbKO STanOB! 1 ) o5ecne'leHHe 

COBM91Il9HHOI"O annapaTypHOI"O KOHTpong no l{~THOCTH; 2) o5ecne'leHH:e nnoT

HOCTH aanHCH 556 CHMBonoBlilIOHM (22 HMnynbcalMM); 3) ooecne'leHHe 

O0MeHa M9}KilY onepaTHBHOH naMHTbIO H HMncvc-608 nonuopaapMHblMH 

cnoBaMH. 

OuenKH cxopoCTH aanHcH, nony'laeMoii B peaynbTaTe peannaauHH nep

BbIX ilBYX STanoB, npHBOilSITCH B TaonHue 1. 

TaonHua 1 

8cjJcjJeKTHBHaH CKOpOCTb aanHCH (cnoB/cex) Ha HMn 
CDC-608 ( o5MeH 24 paap. cnoBaMH) 

Hnaxag nnoTHOCTb 

CpeilHHH nnoTH0CTb 

H ecoBMeme HHb1ii 

KOHl'pOllb 

200 

330 

C OBMeIUeHHbdi 

KOHTpOnb 

650 

1200 

nnsi nOBbllll9HHH HaJ:l9}KHOCTH npH HCnOnb30B8HHH HMnCD~08 nOMHMO 

KOHl'pong no 'leTH0CTH npet:lnal"aeTCH aanHCbIBaTb Ha neHTY KOHTPOnbHblli 

KOil: UHKnH:'leCKYIO cyMMy KOilOB, COOTBeTCTBYIOIUHX OilHOH nol"H'leCKOH aoae. 

T aKOH KOM0HHHPOBaHHblli KOHTponb npHM9HHnCH B CHCTeMe Mirncx-22 -
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/5/ 
-1604A H noKaaan Bb!COKYIO Ha]le)KHOCTb. TaKHM o6pa30M, npH 

COOTB0TCTBYIOIIUIX T0XHH'l0CKHX Ii nporpaMMHbIX /lOpa6oTKaX B03MO)KH0 RC

nonb30B8Hli0 HMJICDG-608 npu pa6oTe 8BM Ha nRHHR c oCHOBHhIM aKcne

p11MeHTanhHhlM o6opy/lOB8Hli0M, 'ITO Il03BOnHT ycTpaHRTb 9Tan nepenHCH 

RH<popMaUHH c HMJI B8CM-3M Ha HMJI CDC -608 11 11a6aa11TbCSI oT He)Kena

TenbHbIX cne]lCTBHH 9TOI'O 9Tana. 

KpaTKo oTMeTRM npe11MymecTBa 11cnonbaoaaHHSI HMJI CDG-608 npH 

pa6oTe B pe)KHMe oH-naiiH. 

1. TioCKOnhKY Ha E8CM-3M HeT aBTOHOMHoro (6yqiep11aoaaHHoro) 

KaHana aanHCli Ha HMJI, TO yaen1111eHHe CKOpOCTH 38IlHCH npHBO/lliT K yae

nH'l0HHIO /lOnH MSIIIHHHOI'O apeM0HR, 11cnonb3yeMOI'O AnSI aHanH3a liH<pOpMa

UHH C uenbIO KOHTponst annapaTypbI, 'ITO B KOHe'IHOM HTOI'e IlpHBO/lHT K no

Bbllll0HH10 9<p<peKTliBHOCTH HCnonb30B8HHSI OCHOBHOI'O o6opyAOBaHHSI. TipHBe

/l0HHb10 OU0HK1i CKOpOCTH Il0K83b!B8IOT1 'ITO 9<p<peKTHBH8SI CKOpOCTb 38IlHCH 

c KOHTponeM Ha H MJI CDC-608 MO)KeT 6b1Tb C]lenaHa a HecKonbKO pa3 Bbl

rue COOTB0TCTBy10meii xapaKTepHCTHKH CTSH/lapTHOI'O HMJI. 

2. CDC -608 He Tpe6yeT npe/lBapHTenhHOii pa3MeTKH neHTblo ct>R3Htiec

KH0 30Hbl MOI'YT 6bITb HeO]lliHaKOBOii JlnHHbI, a OT6_paKOBKa ]le<peKTHbIX 

y11acTKOB neHTbI 6onee YA06Ha, 11eM Ha B8CM-3M. 

3, YKa3aHHbl0 npeHMymecTBa Il03BOnSIT ynpoCTRTb nporpaMMbl Ha

KonneHRSI liH<popMaUHR, 11a6aBRTbCSI OT npe]lBap11TenbHOI'O HaKonneHHSI HH<pop

MSUHli Ha MSI'HRTHOM 6apa6aHe (ME), OCB060]lliTb' M0CTO Ha MB ]lnSI HO

Bb!X nporpaMM, a cne]lOBaTeJibHO, IlOBb!CliTb 9<p<peKTHBHOCTb HCilOnb30B8HHSI 

Bbl'IHCnRT0nbHOii MOmHOCTR. 

4. TiepeXO/l Ha HaKonneHHe HH<pOpMaUHH co cpe]lHeii nnOTHOCTblO 6onee 

'leM a ABS paaa COKpamaeT Heo6XO/lHMblH o6'beM MSI'HHTHbIX neHT. 

5. CTaH]lapTHoe MaTeMaT1111ecKoe 06ecne11eHHe CDC -3300 noaaonsteT 

11cnonb30B8Tb nnOTHOCTb 38IlliCli 800 CHMBOnOB Ha /llOHM Ii yaenH'IHTb CKO

pOCTb aan11c11 AO MaKCRManbHO ·B03MO)KHOii. 8To eme 6onbllle COKpamaeT 

BpeMSI 38IlHCH Ii KOn1111eCTBO Tpe6yeMbIX MJI. 
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IlocKOllbKY Ha B8CM-3M noaKmo•rnH TonbKO omrn CDC-608, TO 

B cnyqae ero nonoMKH aomKeH 6b1Tb o6ecne'leH (aa C'leT nporpaMMHoro 

o6ecne'leHHSI) 6bICTpblH nepexoa Ha pe:lKHM aanHCH HH<fJopMaUHH Ha HMn 

B8CM-3M. IloaKnIO'leHHe sroporo HMfl CDC-608 noBb1cHno 6b1 KaK Haaem

HOcTb CHCT0Mbl, TaK H paCWHpHnO 6b1 ee nol"'H'l0CKH0 B03MO:lKHOCTH. 

4. OpraHH3allHSI H cpellCTBa nsycropOHHeil: CBSI3H 

sKcnepHMeHTaTopa c 3BM 

Ha B8CM-3M HMeeTcsr 4 TyM6nepHbIX perHcrpa o6meif eMKOCTbIO 

180 6HT •. 3TH peI'HCTpbi npH pa6oTe 8BM Ha nHHHH C 9KCnepHM0HTanbHOll 

ycTaHOBKOll SIBnSIIOTCSI cpe,llCTBaMH CBSI3H ee C 9KCnep!IM0HTaTopoM. 06bi'IHO 

ansr aaHHOH BepCHH CHCT0Mbl MaTeMaTH'leCKOI'O o6ecne'leHHSI Ka:lK,llbiii: TyM6-

nep HMeeT ¢HKCHposamrne ¢YHKUHOHanbHOe HaaHa'leHMe. B paanH'IHbie MO

M0Hl'bl npoBe,lleHHSI 9KCnep!IM0HTa aeo6XO,llHMbl pa3nH'IHbie Ha6opbi npo

rpaMM KOHTponsr. Ha6op nporpaMM II3 'IHCna HM0IOIIJHXCSI B aanOMHHaIOIIJHX 

ycTpOHCTBaX onpeaensreTCSI 9KCnep!IM0HTaTopoM, KOTOpbIH KOHCTpyHpyeT 

ero HS oTaenbHbIX noanporpaMM, ucnonbaysr ansr 06pamea1Isr K opraHH3yIOmeii: 

nporpaMMe TyM6nepHbie peI'HCTpbl, 

Llpyl"'HM cpe,llCTBOM CBSI3H 9KCnepHM0HTaTopa C 8BM SIBnSIIOTCSI ycTpoii:

CTBa BBO,lla...Bb!BO,lla nep¢oKapT H ne'laTaIOIIJHe ycrpoii:CTBa, BbI,llaIOIIJHe HH

¢opMaUHIO B BIIJ:l0 Ta6norpaMM H an¢aBHl'HO-UH¢p0BbIX aaronOBKOB. 

CneayeT OTM0THTb O,llHO B0CbMa none3HOe CBOii:CTBO aaHHOii: 

8BM. 0Ha 
/3/ 

OCHameHa 6y¢epHoii: naMSITbIO (BIT) 0MKOCTbIO 

s 512 nonaopaapSI,llHbIX cnos. IlpH Bb!IlOnHeHHH KOMaHJ:l BbI,lla'IH Ha 

ne'laTb 1In1I nep¢opaUHIO Bbl.llaBaeMasr na¢opMaUMR caaqana nepenHCbIBaeTCSI 

H3 M03Y B 6y¢epHyIO naMSITb, a aareM npOH3B0.llHTCSI BbI,lla'la Ha ne'laTb 

1In1I nep¢opaUHIO aeaaBMCHMo OT pa6oTbI ueaTpanbHoro npoueccopa, TaK 

'ITO MaWHHa MO)KeT npoaonmaTb Bbl'IUCneHHSI, o6pamaTbCSI K HMn H T.n. 

napannenbHO c ne'laTbIO HnH nep¢opauHeif, 
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HenocTaTKOM opramrnaun:n: CBSI3H C 9KCnepn:MeHTaTop0M SIBJlSieTCSI 

To, 'iT0 npn: pa6oTe K 3BM He M0I'YT 0llH0BpeMeHH0 Il0llKJlIO'i8TbCSI X0TSI 

601 nBa ycTpoiiCTBa 0llH0I'0 Tn:na ( Hanpn:Mep, 6b1CTponeii:CTBy10mne ne'iaTaIO

mn:e ycTpoii:CTBa). OTcyTCTBRe TaKoii: B0SM0:>KH0CTH npn: MynbTn:nporpaMMHOii 

opraHn:saun:n: pa60ThI npn:Bonn:T K "qepecnonocn:ue" npn Bh!lla'ie pesynbTa

T0B nporpaMM pa3Hb!X np1rnpn:TeT0B, 

B 6nn::>Kaiiruee BpeMSI/ 
1 / K 3BM nnaHn:pyeTCSI nonKnIO'ieHn:e AUTIY, 

'iT0 3Ha'iHTeJlbH0 pacruupuT B03M0:lKH0CTH CBSI3R 9KCnepn:MeHTaTopa C 3BM 

H K0HTponSI annapaTyphl 38 C'ieT BbIBona n:H¢opM8UHH B nune I'HCT0I'paMM, 

rpa¢uKOB, Ta6norpaMM, K0MMeHTapn:eB u T.n. CKopoCTb BbIB0na n:H¢opMa

mm Ha AUTIY cocTaBnSieT 6-7 cTp0K B ceKyHny (no 128 an¢aBHTHo-uu¢po

BhIX CHMB0Jl0B B CTpOKe), 

AUTIY SIBnSieTCSI yno6HhIM cpencTB0M nnsr K0HTponsr sa pa6oToii: ycTa

H0BKH nyTeM reoMeTpH'ieCK0I'O npencTaBneHHSI co6hITHii, sapern:cTpHp0BaH

HhlX ycTaHOBKOii:, nucKpeTHOCTb uso6pa:>KeHHSI npu Il0M0IUH AllTIY He BH0CHT 

cymeCTBeHH0ll noTepu HH¢opMaUHH, TaK KaK pesynbT8Thl peI'HCTpauuu HH

¢opMauuu 6ec¢unbMOBblMH KaMepaMn: TpaeKTOpn:ii 'iaCTHU npencTaBJlSIIOT 

co6oii TaK:>Ke Ha6op K00pnuHaT oTnenbHhlX T0'ieK. 

KaK y:>Ke 0TMe'ianocb, npencTaBneHue co6b1Tn:ii c noMoIUbIO AUTIY 

0Kasanocb none3Hb1M nnsr Bb16opa Tn:na sanycKa, Pn:cyHKH 3 a,6 HJlJlIOCTpn:

pyIOT n:so6pa:>KeHn:st co6hlTHil, nony'ieHHhIX npn: noMomn: AUTIY. Puc. 3a 

uso6pa:>KeHn:e, nony'ieHHoe B ycnoBRSIX Manoii: ¢oHoBoil sarpysKu, rne 

V -o6pa3HOe co6bITHe 'ieTK0 BHllH0. Ha puc. 36 TPYllH0 Hail.TR noneSH0e 

C06hITHe cpenn: 60JlbllIOI'O 'iHCJla ¢oHOBblX HCKp. 3TH npencTaBJleHHSI nony

'ieHhl nyTeM sann:cu Koopnn:HaT co6b1Tn:ii: Ha Mn Ha 3BM B3CM-3M 

n: pacne'iaTKH ux c noMoIUbIO cneun:anbHoii: nporpaMMhI Ha AUTIY B3CM-4 

B o<!>-nailH pe:>Kn:Me. 

Bhrnon Ha AUTIY npoeKun:ii pa6oqero npocTpaHCTBa ycTaH0BKH M0:>KeT 

6hITb opraHtt3oBaH napannenbH0 c pa6oToii ueHTpaJlbH0I'O npoueccopa, 
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Puc, 3a,6, Hao6pa)KeHH.SI npHH.SITbIX 3BM co6bITHH c noMOIUhIO AUTTY. 
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T.e. B pe:»mMe 0H-naiiH. llnSI 9T0I'0 He06XOJlHMO o6ecne•mTb nporpaMMHblll 

aHanHS aaHHT0CTH ycTpoi!:CTBa. B HaWHX ycn0BHSIX HaH6onee paUH0HanbH0H 

onepauHeii SIBHnacb 6b! opI'aHH3aUH51 CHI'Hana "BbI30B" B TOM cny'lae, K0I'Jla 

CB06onHa 6y¢epHaSI naMSITb. B HaCTOSimee BpeMSI OTCYTCTBHe TaK0I'0 CHI'Ha

na ,npHB0JlHT K Il0HH}KeHHIO a¢¢eKTHBHOCTH HcnonbS0BaHHSI BpeMeHH ueHT

panhH0I'0 npoueccopa. 

OTcyTCTBHe 9T0I'0 CHI'Hana HMeeT H npyrHe cnencTBHSI. HanpHMep, 

'IT06b1 npu pa6oTe nporpaMMhI naHH0I'0 npHopHTeTa nporpaMMa 6onee HHS

Koro npH0pHTeTa He YHH'IT0}Kana HH¢0pMaUHIO, HaKonneHHYIO B 6y¢epHOH 

naMSITH, 0pI'aHH30BaHa nporpaMMHaSI aamHTa 6y¢epHo:li naMSITH. TTpH 9T0M 

HH0I'Jla Heo6ocHOBaHHO 6nOKHpyeTC51 BhIJla'la Ha ne'laTb B nporpaMMaX Hy

neB0I'0 ll nepB0I'0 npuopuTeT0B, Ha yp0BHe K0T0pb!X BeneTCSI ¢ttnhTpaUH51 

HH¢opMaUHH H K0HTp0nb pMa 3BeHbeB ycTaH0BKH H KaHana. Ha-aa TaK0H 

6nOKHPOBKH na}Ke npH 0TH0CHTenbH0 'laCTb!X c6oSIX M0I'yT· He BhIJ:lBBaTbCSI 

Ha ne'laTb o6pameHHSI K onepaTopy o nnoxoii pa6oTe annapaTyphI. 

llnSI noBhIWeHHSI yJlo6cTBa HcnonbS0BaHHSI AUTTY B ycnoBHSIX pa60Tb1 

3BM Ha nHHHH C BHeWHHM HCT0'IHHK0M HH¢opMaUHH, K0I'Jla np0X0}KJleHHe 

/4/ 
nporpaMM 0pI'aHH30BaH0 B MynbTHnporpaMMH0M pe}KHMe ' Heo6XOJlHMO 

paaneneHHe 6y¢epHoii naMSITH, CBSISaHHo:li c AUTTY H npyI'HMH ycTpo:licTBa

MH BbIB0Jla HH¢opMaUHH. 

Hao6pa}KeHHe co6hITH:li B TOM BHJle, B K0T0P0M 0HH Il0CTYilaIOT B 3BM, 

6ea pacxonoBaHHSI BpeMeHH ueHTpanbH0I'0 npoueccopa oco6eHHO BhlI'0JlH0 

B Tex cny'laSIX, K0I'Jla I'e0MeTpH'leCKaSI KapTHHa co6b!TH51 cn0}KHa Hee 

B0CCTaH0BneHHe npyI'HMH cpenCTBaMH (HanpHMep, JlHCnneii) Tpe6yeT pac

X0Jl0BaHHSI 6onbWOI'O K0nH'leCTBa BpeMeHH pa6oTh! 3BM. 
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5. YBenutiemrn orrepaTHBHoti rraMHTH E3CM-3M 

B HaCTOHIUee BpeMH rrpn: pa5oTe 3BM Ha nttHHH C 9KCilepttMeHTanb

HOH arrrrapaTypou ucrronb3yeTcSI SK cnoB orrepaTHBHoti rraMHTH u 32K cnoB 

BTOpH'IHOfi Il8MSITH Ha ME. nnn:Ha Ha5opa rrporpaMM, n:crronb3Y9Mb!X B pe

anbHOM M8ClllTa5e BpeMeHn:, COCTaBnSieT 18K cnoB. Pa5oTa 9THX rrporpaMM 

IlpH o5~eMe orrepaTHBHOH Il8MSITH SK cnoB aocTHf'89TCSI 38 C'IeT 8BTOM8TH

'I9CKOI'O aHH8MH'I9CKOf'O rrepepacrrpeaeneHHH orrepaTHBHOH Il8MSITH B rrpouecce 

pa50TbI. ITpn 9TO.M HCilOnb3yeTCSI H8KOilHTenb Ha M8f'HHTHOM 5apa5aHe. 

ITepepacrrpeaeneHne peantt3yeTcsi rrpn rroMorun: Moau¢nuupoBaHHoro BapttaHTa 

HHTeprrpeTHPYJOIUeti CHCTeMbI, Bxoasirueu B CTaHaapTHOe MaTeMaTH'IeCKOe 

o5ecrretieHtte aaHHoti 3BM, a TaK)Ke rrpn: rroMorun rrporpaMMbI "nucrreTtiep" 

H crreunanhHb!X rrporpaMM 38IlOMHH8HHSI H BOCCT8HOBneHHSI ytiaCTKOB orrepa

THBHOH Il8MSITHo 

nanbHetirnee pacrnupean:e KOMilneKca ucrronh3yeMbIX rrporpaMM 3a ctieT 

attHaMH'IeCKOf'O rrepepacrrpeaeneHHSI HeB03MO)KHO rrpn: aaHHOH HHTeHCHBHOCTH 

IlOCTyrrneHHSI n:H¢opM8UHH. 

PacrnnpeHn:e orrepaTHBHoti rraMsiTn: no MeHhllleti Mepe Ha SK c KaHa

noM rrpSIMOf'O aocTyrra SIBnSieTCSI Heo5xoaHMbIM cpeaCTBOM ansi IlOBbJilleHHSI 

Bbl'IHCnHTenbHOH MOIUHOCTH CHCT9MbI, a cneaoBaTenbHO, Heo5xoaHMb!M 

cpeaCTBOM ansi pacrnnpeHHSI KOHTpong pa3BHTHSI 9KCrrepHM9HTa H ¢YHKUHOHH

pOB8HHSI arrrrapaTypbI, 'ITO B KOH9'IHOM C'IeTe IlpllBOaHT K IlOBbilll9HHJO a¢

¢eKTHBHOCTH ncrronb3OB8HHSI OCHOBHOI'O BeChMa aopOI'OCTOSIIU9f'O 9KCilepn:

M9HTanhHOf'O o5opyaoB8HHSI (ycKopttTensi). 

Pacrnnpean:e rraMSITH siBnHeTcsi aeo5xoanMhIM ycnoBneM ansi ao5aBne

Hn:si rrporpaMM KOHTponsi Ha ypoBHe aBTOM8TH'I9CKOf'O OilO3H8BaHHSI H reo

MeTptttieCKOH peKOHCTpyKUHH co5h!THH, a T8K)Ke ansi pa3BHTHSI B03MO)KHOCTeH 

o5rueHttSI tienoBeKa c MarnuHoti c ucrronh3OBaHtteM AUITY, aucrrnesi, TeneTati-

rra. 
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B /l8HHOM 9KCnepHM0HTe Aena10TCSI IlOilblTKH IlOBbIUieHHSI 

YPOBHSI 8BTOM8TH38UHH 38 C'leT ynpasneHHSI pe)KHM8MH pa60Tbl 

9KcnepHMeHTanbHOfi ycTaHOBKH C HCilOnb3 OBaHHeM 8BTOM8TH'l0CKOH 

o6paTHOH CBSI3H OT 3BM. .!lanbHefiUIHe ycneXH B /l8HHOM Ha-

rrpasneHHH ·csst38Hbl C ycnO)KH0HHeM rrporpaMMHoro o6ecne'leHHst, 'ITO 

npeAno~araeT /lanbHefirnee pacrnapeHae onepaTHBHOfi naMstTH. 

Cne/lyeT OTM0THTb, 'ITO paCUIHp0HH0 orrepaTHBHOll naMSITH l103BOnHno 

6b! HCITOnb30B8Tb /lnst KOHTponsr pa3BHTHSI 9KCnepHM0HTa nporpaMMbI, HanH

CaHHhie Ha 513b!K0 "AllfOll", 'ITO pe3KO llOBblCHno 6b1 npOH3B0/lHT0llbHOCTb 

Tpy/la COTPY/lHHKOB, 38HHM8IOlUHXCSI C03/l8HH0M MaTeM8TH'l0CKOI'O o6ecne'le-

HHSI. 

B 3aKnIO'l0HHe aBTOpbl C'IHTaIOT CBOHM llpHstTHblM }lOnroM rro6narO/la

PHTb f.H. 3a6Hf!KHHa H M.M. ConOBbeBa 3a none3Hbie o6cy)K/l0HHfl 3aTpo.uy

ThIX 3/leCb sonpocos. 
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