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/1,2/ 
B paCSoTax 6binH paccMoTpeHbl aonpoCbl npaMeHeHirB na<jlpoBblX MeTolloa peracT-

panaB 8KCD6.pBM6BT8DhHOI! BB<jlopM8llBR, OTBOCSllllB6CSI rnaBHblM OOp830M K 38li8'18M <jJH3BKB 

HR3KRX saepral!. OcaoBHble aanpaaneaaa pa3SHTBB MHoroxaaan&HbiX ua<jlpoabiX CBCTeM aMnnar

TYliHOro H Bp6M6HHoro 8H8DH38 H MHOrOMepHblX CHCTeM perHCTp8llHH SIBHDHCh TeMOI! nap

BOll pa60Tb/]/ • npaMeHeHB& llB<jlpOBblX Bbi'IHCDHTen&Hb!X MSWHH (UBM) 'llDSI perBCTp81lRH 

Maoroxaaan&aol! a MHoroMepaol! aa<PopM&IlHB, a TSK)[(e C03llaHae H3MepaTen&HblX lleHTpoa 

sa ocaoae OTllen&HbiX y3noa H npoMblwneHHblX UBM HBHnoc& TeMol! BTopol! pa6oTbl/
21• 

HacTOBillSB ny6naxallHSI aanHeTCH ecTecTaeHHb!M npoAon*eaaeM STBX pa6·T. B seA 

p8CCMOTpeHbl OCHOBHbJe HanpaaneHHSI p83BHTHSI llH<jlpoBOI! perHCTpHpyJOillel! annapaTyp&l 

(6ec<jlHnhMOBOI!) 1 npHMeHHIOilleiiCSI B 38li8'18X <jJB3HKB Bb!COKBX saeprHIIo 

Baeseaae 

HapR!Iy c wapoKBM npaMeaesaeM <jloTorpa<jlaqecKax MeTOliOB peracTpallHB Bli&PBI>IX 

B38BMOiilellcTBHII 38 nocneliiHB& rOiilbl B SKCDepHMeHTSnhHOII annapaType <jJB3HKH BbiCOKHX 

SBeprHII Cylll&CTB&HHYIO ponh CT8DH Brp&Th 6ec<jJHnhMOBbl& MeTOiilbl perBCTp8UBH. 3TH M&TO

Iilbl OCHOBbiBSIOTCII H8 perHCTp81lHH llH<jlposoll (liiHCKp&THOI!) BH<jJOpM81lHB 0 Hlil&pHb!X B3811MO

Iii&IICTBHRX. 

Cp&liiB llB<jlpoBOII perHCTpHpyJOill&ll annapaTypbl <jJH3HKH BblCOKIIX SReprHII MO)[(HO Bb!lii&

DBTh TpR H8B60nee WRpOKO HCDODh3yeMbJe KSTeropHil sneKTpOHHblX YCTpOJICTB: 

MHOr011'.8H8DhHbl& C'l&THbl& CHCTeMbl 1 

ycTpOI!CTBS peracTp8llHH lii8HHblX OT MHOrOC'leTqHKOBblX ( rOiiiOCKODH'leCII'.HX) CHCTeM 

R 

annapaTypa perHCTp8llHH lii8HHblX OT RCKpOBblX K&Mep. 

CacT&Mbl aaxonneHBR (c'leTa) sneKTpaqecxax RMnyn&cos oT oT.nen&HbiX lii&TeKTOpoa H3-

ny'l&HHH HBHDBCh1 UO)[(Snyll , nepSblMB llR<jlpOBblMR ·yCTpOIICTBSMR perBCTp81lBR B <jJR3HK6 KSK 

BH311'.HX, TSK H Bb!COKRX SBeprall. HapHiiiY C p83BHTBeM STRX CHCTeM B Hanpaan&HHR ysena

'l&HBH 'IRCD~ SXOliHbiX K8B8DOB, 8 T8lt)[(6 B B8Dp8BD&BBH yaenH'l&BHH CKOpoCTH perHCTp81lHB 

(nep&C'l&Ta) BMDYDhCOB DpoBCXOiiiHDO HX COB&pweHCTSOBSHH& B HanpasneHBB C031i18HBH 

6onee yoo6HbiX <jlopM saolila oaaHbJX a UBM. 

YsenH'leHHe qacna OliiBOspeMeBBO lil&llcTsyJOillBX lleTexTOpoa H3Dy'leHHB (c'leT'IHKos 'lac~ 

TBil) B C031i18HBe MHOrOC'leT'IHKOBbiX (rOiiiOCKODH'leCKHX) CBCTeM DOTpe6oaano yCDO)[(HeHHII 

•sneKTpOHHOII perHCTPHPYJOillell annapaTypbl, nepeX01i18 K llH<jlpOBblM MeTOOSM C'l&THo-peWaJO-

s 



mel! TeXHBKH, a TaKJKe npuMe&eHHH yuueepc8nbBbiX UBM .nna 38.118'1 perucTp81lBH B TeKy

mell o6pa6onB. 

H
8

Eo&en, nosaneu&e B xoane nsT .. BCBTbiX - R8'l8ne mecTH.necsThlX ro.noa ucKpoBbiX 

K
8

MepH 6ypR09 HX p83BHTH9 npHM8HHTe~BO K 38,1l8'l8M BbiCOKBX eaeprHII eme B 6onbmeft 

cTeneaB noeNcBno oTuocuTerrbHYIO ponb n•cjlpoBbiX MeTO.IlOB H UBM .nns 38.118'1 perHC?TpallBH 

8EC!l9pHM9BT8rrbBOII aacj!opM81lHBo 

H
8

pR.IlY C C8MOCTOBT911bBbiM npHM8B9BB9M MSTO.IlHK MHOI'OC'lST'lHEOBbiX CBCTeM B BCXpo~ 

BbiX X8Mep 38 nocne.nuae ro.llbl ace 'l8me CT811H HCDOnb30BaTbCB xoMnnexcaNe caCTeMbl pe

rucTp81lBH &rreMeBT8pBbiX 'l8CTBil, BK11IO'l810WB9 BCXpoBb19 K8M9pbl, MBOI'OC'l9T'lBKOBbl9 CHCTe

Mbl, epeMs - nponeTBblll B 8Mil11BTY.IlBblll aaana3. STB cacTeMbl MOlKBO xap8xTepB30B8Tb X8X 

MBOI'Oil8p8M8Tp0Bbl9 pei'BCTpBpyiOinB8 CBCT9Mb11 llOCXOfibKY B &TOM C11Y'l89 npoBCXO.IlBT O.llBo

BpeMeHBaB perHCTp81lBB cpaay BSCKOnbKBX n&p8M8TpoB BCC118.1lY9MOI'O HBrrSHBH, 

/1/ 
H8a6onee BHTepecahlMB c TO'IKB 3peBRH noCT8Bneaaoll 38.1l8'lB aansiOTcs nocne.naae 

.nee X8TeropHR n&cjlpoBbiX perucTp&pyiODlHX ycTpoftcTB, O.llB8XO npelK.Ile qeM nepei!TB x 6onee 

.ll9T811bHOMY BX p8CCM0Tp9BBI01 cne.nyeT YK838Tb OCHOBHbl8 B81lp8Bn9HBS p83BBTBH MBOI'OK8-

H811bHbiX nacjlpoBbiX C'l9TBbiX CBCTeM, 

1, MaoroKIIB8nl>Hbl8 c'leTBble cacTeMbl 

0 

C'leTHbie MSTO.Ilbi perucTp81lBH B cany ceoell yuueepc8n&aocTa, oTHOCBTenbaoll npocTO

Tbl B .llOCTYilHOCTB .ll11B M8nOKB8rrH$BilBpoB8BHOI'O nepCOHS118 H8W11B O'l9Hb WBpOK09 npBM9H8-

HB9 BO BCSX o6rr8CTBX cjlB3HKB HB3XBX B BbiCOKBX aa&pi'Bft1 pa.llBOXBMHB, B KOCMH'l8CXHX BC

cne.llOBaHHBX B T • .ll. Haps.ny c coaepweacTBOB8HHSM caMHX cqeTHbiX cxeM H yaenu'leHHeM BX 

/8 47/ 
6brcTponellcTBHH .no coTes Mrn ' onpenenHn8Cb Tel!.neanus co3.1l8HHS MaordK8H8nbablx 

/7 9 10/ 
C'l9THbiX CHCT9M .llnS IlO.IlC'l9T8 HMilYrihCOB OJlHOBp9M9BHO OT H9CKOnbKBX HCTO'lHHKOB 

1 1 

, 

3TH CHCT9Mhl, IlOMBMO JlOBOnbHO I'B6KOI'O ynpaeneHIIB. C'l9THbiMH K8Han8MB ( aBTOHOMHbiil 

nycK H OCTaHOB, c6pOC, rpynnHpOBKa K8H81IOB, TaltMHpOB8HH9 Bp8M9HB C'l9Ta H T,,ll,), npe.lly

cMaTpHBaiOT B03MOlKHOCTb BB3Y811bHOI'O C'lHTbiB8HBll II'HcjlOpM8UBH B BbiBOJl ee Ha !lBcjlponeq8Tb, 

nepcjloneaTy, nepcjloKapTbl JlnH nocneJlyiOmero BBO.Il8 B UBM. 

H8&6onee pacnpocTpaaeaHblMB l!BnHIOTCSI cucTeMbr, Bbmonaeaabre H3 6onbworo KOnH

qecTB8 TpBI'I'SpHbiX H'l99K, o6'b8JlHH8HHblX o6bi'lHO B JlBOH'lHO-.Il9CSITH'lHbl9 JlGK8Jlbl, B CHCTe

Mhl C cjleppHTOBbiMH 3allOMHH810InBMB ycTpOI!CTSaMHo 

1, Ha puc, 1 npuaeJ:teaa 6noK-cxeM8 MaoroKaaanbaoil cqeTHOil cBcTeMbr, Bbmonaeaaoll 

/9,27/ B UEPHe , CucTeMa aTa JlOCT8TO'lHO yauaepcanbaa H npe.naa3aaqeaa JlnSI ucnonb3oBa-

HHSI B p83nH'lHbiX SKCil9pHM9HTaX ( B TOM 'lHC.Il4,; H .llnSI C'b9Ma BH$OpMa!lBB C HCKpOBhlX Ka

Mep/ 271 ), CucTeMa &MeeT 30 c'leTHblX 6noKOB ( c'leTHblX KaHanoe) no 8 JleKaJl B KalKJlOM 
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6nOKe, neKaJlbl noc'rpoeabr no cucTeMe 1-2-4-2. BbrCTpOJlellcTaae no sxony KalK.Iloro Kaaan
8 

-1fr Mrn, B&rBOJl uacjlopM81lHH aa nucjlpone'l8Tb, HH.IlHKaTopabre n8Mnbr .a nepcjlopllposaaay
10 

6y-

M8lKHYIO neHTy ocymeCTBnSieTCSI no 24 06U!HM nHHHSIM CBH3H, C09JlHHSIIOIUHM C'I9THb!9 6nOKH C 

Jl9UJHcjlpaTfPOM, Ha uucjlposbre HHJlHKaTOpbr H uucjlponeuaTb HH$opM81lHH Bb!BO!ll!TCH a. necl!TH'l-

HOI!. cjlopMe, H8 nepcjloneaTy - B JlBOH'lHOM Kone, npHHHTOM .111111 UBM. PaaBHToe ynpasnea!ie 

n03BOnlleT Bbl6Hp8Tb Jl11SI pa6oTbl HnH BblBOJla OT.Il8nbHbl9 C'l8T'IHKH, 3a.ll8B8Tb M8KCHM8nbHOe 

'lHCnO OTC'l8TOB, flpoBOJlHTb 8BTOM8TH'l9CKIIII Bb!BO.Il HH$OpM81lHH nocne Ha6opa 38.1laHHOI'O 'IHC

na OTC'leToB, ynpaanSITb uaaae C'leTHblMH 6noKaMH B T,J.1, Ha puc. 2 np11aeneaa cj!oTorpacjl~a 

8TOJt CHCTBMhl ( 693 nepcjlopaTOpa), 

2, .fipyrag MHOI'OKaH8nbHaSI C'l9TH8SI CIICT9M8 0 BblflOnHeHH8H Ha 6a3e cjleppi!TOBOI'O 

171 
38noMIIH8IOwero ycTpoilcTB8 (3Y) a Aproacxoil aanuoa8nbBoil n~6opaTopHH , npencTaane-

aa a BHJle 6noK-cxeMbl aa puc, 3, ljJoTorpacjlug CHCTeMbl npuseneaa H8 puc, 4, <lleppHTO-Boe 

3Y HCnOnb3YBTCSI B STOll CHCTeMe K8K ycTpoi!CTBO •n8MHTH" JlnH xpaHeHHH BH$OpM8!lBH 0 

'lHCne BMnynbCOB, 3aperHCTpHpOBaHHblX B KaJ!UlOM 113 18 KaHanOB, 3Y pa36BTO Ha 18 nHHBBK 

(no 'lHCny BXOJlOB) C 24 3anOMIIHaiOWHMH aneMeHTaMH (cjleppHTOBhiMH cep!lB'lHHKaMH), B !talK-

JlOII nuaei!Ke - 8 AeKaJl0 flO 4 cepJlB'IHHKa Ha Jl9K8Jly, ITponecc noKaaanpHoro C'leTa csonaT

CSI K BhlBOJlY Ha BHBWHHil peracTp 'lHCna, XpaHHMOI'O B ,llaHHOII naHeiiKe (KaHane), l1068Bne

HHIO 8l1HHH!lbl K Ub!BS.IlOHHOMy 'lHCny H o6paTHOI! 3anKCH B TY lK9 nBHBIIKy 3Y nony'IBHHOI'O 

pe3ynbTaTa. ( ITponecc aH8noruqeH pa6oTe 3Y B aH8nH38Topax). BpeM>r, Tpe6yeMoe aa Bbr

nonaeaue onepauHII o6paweHHH K "naMSITH", cocTaanneT 1,8 MKCeK. 

CqeTabrll KaHan Ha axo1.1e &MeeT JlononHHTenbHbrll 

CHManbHoll qacToToli pa6oTbr 1 Mru. KalK.Ilbiii AeCSIThlli 

.ll8K8l1Hhlll perifCTp (C'!9T'IBK) C M8K-

BXOJlHOII HMnynbC nepenonHHeT 

rucTp, ITepenonHeHue ~HKcupyeTcH H3MeaeaHeM cocTo>rHBH AononHHTenbaoro Tpm~rep8 

pe-

aa Bbr-

xo1.1e. Onpoc cocTOSIHHII sTax Tparrepoa npOHCXOJlHT flOCnel10UaTenbHO H CHHXpOHHO C nepe-, 

Knro'leaueM nuaeeK 3Y, 4acToTa onpoca - 340 Kru, Hana'lae "1" B TpBrr~pe nepenonaeHHSI 

HBnSieTCSI CHI'H8nOM A06asneHHH 9AHHHllbl K 'IHCny, Xp8HHMOMY B l18HHOI! niiHBIIKe 3Y, 

ITpuMeaeaue npeJlsapHTenbaor o 6brCTporo nepecqeTa e KalKJlOM c'leTHOM KaHane He 

TOnbKO YMBHbWaeT nOK8H8nbHYIO 3arpy3KY 3Y, HO II "pa3paBHHB8eT• CTaTHCTH'lBCKH UOCTY

naromyro HHijJOpMallHIO, STo fl03BOnHeT BCnonb30BaTb OTHOCHTBnbHO MBAneHHOl1811CTBYIODlBB 

3Y 1.1ns peracTpanHH cTaTacTH'lecKoli sacjlopManua. BnrBOll JlaHHhrx 113 neK8A H 3Y ocywecTB-

n>reTCH H8 nepcjloxapTbl H BB3yanbHblB HHJlHKaTOpb!, 

ITocTpoeHHe MaoroKaaanbaoll cHcTeMbi c ljJeppHTOBbrM 3Y no3BOnSieT HBCKOn&KO, COK-

paTHTb 06wal! 06'beM o6opyAOB8HHH, npe)!(J.1e BCBI'O 38 C'l9T 38MBHbl TparrepHblX H'!eeK HS 

$eppHTOBbl9 cepne'lHBKH, Bonb!UHII aljJ,PeKT l10CTHI'89TCH npH 6onbWOM l.:Onii'leCTBe BXOll

HbiX KaHanOB II 6onbiUOI! SMKOCTH K6llK.IlOrO KaHana, 

6 
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2. l 

CIICTSM II BCKPOBbiX K8M8p C1 

CucT9Mhl ua 6onbmoro ttonH'<i9CTB8 n9T9KTopoB qacTBn (c~eT'<!BKOB) ~upotto npuMe~«
roTc!l B aana'<i&X <j>H3111tll Bb!COKBX aHeprBll: Mil p9THCTp81lBB npOCTp8HCTB9HHbiX KOOpnliH&T 

Tpa
9

1tTOpBH qacTH!l • .lt9T91tTOPhl o6&I'<IHO aanonHBIOT onplllll9119HH09 npocTpeHCTBO unH pacno

nararoTCll B onp91l9119HHOM nop!Intte, TSK '<ITO HOMSp C'<i9T'<!H1t8 1 B KOTOpoM npou~mna perHCT• 

p81lHI1 qacTHUbi
1 

MOJK9T !1B11!1TbCll npoCTpSHCTB9HHOll: ltOOpllBH&TOll: Tp&8B:TOp1111 STOll: '<iSCTBilbl, 

TattBM o6paaoM, ttoopnuHeT&I C'<i9T'<IIIKOB, np91lCT&B1I9HH&Ie B onpen9ne11HOM Jtone, MoryT onll

cmBSTb Tp89ltTOp1110 '<i&CTH!l B T9M CSMblM Xep8KT9pll3i0B8Tb IICC1191lY9M08 !1B1I8HII9, 

npouecc perucTpanau '<i&cTBil B ucttpoBbiX B:&Mepax npoTeJtaeT auanoruqilo. B uax <j>IIK

cupy!OTCII npocTp8HCTB9HHhl9 ltOOpllHHSTbl IIC1tp1 KOT0pbi9 o6paayiOTCH M9lKJ:IY Cll91lll&llbllbiMII 

aneltTponaMB, KoopllBH&Tbi aTII T81tll<9 MOryT xapaKT9puaoB&Tb Tp&9KTopBIO '<i&CTH!lbl. 

PaCCM&TpBBSII MHOTOC'<i9'1'1111t0Bb19 CIICT9Mbl II 11Citp0Bbl9 lt8M9pbl C OOD111X n03Hilllll: llii<J>

pOBbiX p9TIICTpHpyrolllBX CIICT9M1 MOli<HO OTM9TIITb cnenyromlle IIX OCHOliiBbl9 «JiyHIC!lllllo 

a) K 0 A II p 0 B K 8 - np81lCT8Bli9HP9 B UB<J>poaoll: «J!opMe ltOOpnBBST C'<i8T'<IIIKOB 1 perBCT

pllpyromHX npOXOlKJ:I9HB9 '<i8CTH!l
1 

BliB K<~PiliiH8T Bcttp B IICitpOBbiX lt8M9p8X- RBnR9TC!1 nap

BOll <j>yHKUB9ll T&KHX DBCT9M, M9TOllbl KOilHPOB8HIIR llOB011bHO p83HOOOp83Hbi1 II H9KOT0pbi9 

113 HBX oynyT p&CCMOTp9Hbl HIIJK9, Mo ljKHO OTM9TIITb1 '<ITO MHOTII9 113 STBX M9TOilOB no

llOOHbl M9TOA8M KOilBpOBSHIIR B 8H&nii38TOpHOll T9XHlllt9, 

B MHOTOC'<i9T'<!Hit0BbiX CBCT9M8X COBOKynHOCTb HOMepOB C'<i9T'<IBKOB1 <j>IIKCIIPYIOD111X npo

XOlKJ:I9HB9 '<i8CTIIU
1 

oyll9T IIBli!lrbCR KOilOM1 X8p81tTepii3YIOD111M Tp89KTOp11H qeCTIIllo B IICKpo

BblX K8M9p8X KO.IlllpOB8HH9 CBSI38HO C np9ACT8Bn9HH9M B UB<j>poBOII <j>opMe KOOiJl.IliiH8T IICKp1 

B03HIIlt810D111X M9lKJ:IY cnen;r&nbHbiMII 91I9KTpOA8MB npll npOXOli<A9HIIII B aTOM M9CT9 1101111311-

pyrom11x '<i&CTH!l. 

6) HaKon n 9 H 11 9 K on o B, xapattTepB3yromBx ttoopnaHeTbl TpaexTopaa, IIBnRSTCH BTO

pol! <j>yHKUII9l! perucTpBpyromax ycTpOI!CTB • .ltn11 STOll nenH npBM9HH9TCll pliA yCTpOli:CTB non

roBp9M9HHOII una on9p&TBBHoit 'naM!ITH' oT UBM. Ko.Ilbl sa aToM aTane peracTpeUIIB o6&r'<i

He <j>HKCBpyroTC!l 093 copTIIpOBKH IIX no OllH03H8'<1HbiM npH3H8lt8M (K&K 3'1'0 IIM99T M9CTO B 

cnettTpoMeTpH'<iSCKBX ycTpollcTuax). Ha116onee mupottoe npHM911eHHe B Ke'<!aCTae 'na~TH' 
nnu xp&B9BHI1 ttonou nonyquna nep<J>on9HT& 11 MerBBTHBB ne&Ta. 

'! 

nep<j>01I9HT8 np11M9Hli9TCH B T9X C1IY'<i8!1X1 KOrAe BH«J!opM81lll!1 noCTyll89T OTHOCBT9libHO 

M9A119HH0
1 

Tatt, 'ITO CKOpoCTb n9p«JiopBpoB81111H 118 SIB11!19TCSI C9pb93Hb!M lip8liHTCPBH8M1 .38M&n• 

li!1~01uM p9THCTp81lHIO KOAOB, B COBp9M9HHbiX CHCT9M8X '<18018 HCllOlib3Y8TC!1 M&rBHTB&B nes

TS, 0&8 ll03BOliH9T 001199 ObiCTpo peruc'l'pllpoBSTb A811Hbl91 OAHSKO II M&rBHTllSSI li9HT8 flea ) 

npHM9H9HBII oy«Ji9pHbiX ycTpOitCTB He o6ecna'<iHB8eT B pgne cnyqaeB &ylltHYIO CKOpoCT:b J!plle-

MS BH<j>OpM&IlHHo npeAB8pHT911bH09 H8KOllli9HBe KOnOB npOHCXOAIIT 06bi'<IHO C OTHOCBT911bll0 

6 
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6onbwoa cttopocTbiO B U9pHOJl BMnynbca ycttopHT9nll. MeJKny BMnyn&caMu ycl(opHTem
1 111111 

nocn9 3anonH9HH!I 6y<j>9pHoit •naMHTII• I(OAbi 113 H99 U9p9nHchrBaroTcg ua n9HT;y. B lt&'<i9CTB 

6y«J!epHOI! •naMSITB' '<ISCTO UpHM9HH9TCH <j>9ppHTOB09 38UOMHH8100199 YCTpOI!C;BO COOTB9TCTS 

rome!! &MKOCTH, B PR.Il9 cny'<i&9B ponb 6y<j>9pHoli •naM!ITu• Bhlli011Hli9T Manag UBM, I(OTopa 

Bblli011HSI9T T8Kll<9 H Jlpyrue <j>yHKUHH p9rHCTp8UHH 1 p&CCM8TpHB89Mbl9 HHJKe, 

a) KoHTpOnb 38 XOAOM SI(CliOpHM9HT8 SIB11SI9TCII HSM8110B8li<HOit C TO'<IKH 3p9HHH 

npOB9Jl9HHSI H3M9p9HHl! 38Jl8'<191!, 3TH <j>yHI(UHH '<i8CTO BblliOliHHIOTC!l Cll9UH811bllbiMH CB9T0Bbl 

Ta6no, .llY011HpyromHMH 1(8pTHHY p9rHCTpHpy9Moro C06b!THSI 1 a T8Kll<9 3119KTpOHH0-11Y'<i9BbiMB 

Tpy6tt&MH 1 HS KOTOpbiX B TOit HnH HHOI! «J!opMe H300p8li<SIOTCII p9rBCTpHpy9Mbl9 JlSHHbl~, 

Bone9 no11Hhrl! KoHTp01Ib MOJKHO ocym9CTBHTb npa BK11IO'<i9HHH UBM B9ncicp9.1lCTI\eHHo 

CBCT&My He6opa HH«JiopMS~HH, B STOM C11Y'<i89 

nyTeM MeWHHBOit o6p&60TI(H p9rHc;TpHpy9MbiX 

XOJl SI(CnepHM9HT8 MOllt9T KOHTpOnHpoB&TbCB 

ll&HHbiX ( p9JKHM on -line ) • Ol)bi'<IHO Jl11SI Te-

Kymero I(OHTpons HCU011b3YIOT M&11bi9 UBM c OTHOCHT911bHo H96011bwoll on9paTBBHoll 'na

MHTbro', npa 60nbD10M o6~9M9 perHCTpy9MOI! HH<j>OpM&UHH '<ISCTO KOHTp011HpyeTCSI T011bi(O 99 

'<i8CTb1 BCR ll<9 BH<j>OpM&~HH 381lHChiB89TC!1 Ha M&rHIITHYIO 119BTY II o6pa6&Tb!B88TC!1 nocne 

npon9cca perucTpauua (off-nne), 

r) no11aas MSWHHHSH 0 6 p 8 6 0 T K 8 A8HHbiX1 CBR38HH8SI C BOCCT8HOBli9HH9M 

npocTpaacTB9HHOI! 1(8pTHHbi H I(IIH9M&THKH perucTpupy9Moro COObiTBII, Tp96y9T, K&k npaBH11 

BhiCOI(onpoH3BOAHTenbHbiX Mamas, 11 xoT!I npHMOH9HH9 BbiCoKonpoH3BOllHTe11bHoll UBM He-

- liOCp9JlCTB9HHO Jl11H T91(ym9l! 00p860TKH perHCTpHpy9MbiX ll&HHbiX ( on -nne ) RBH110Cb 

Obi aau6o11e9 np!!MhiM H aau6o1199 ObiCTpbiM nyT9M no11y'<i9HHl!: pe3y11bT&TOB H3Mep9JJHI!, alto 

HOMH'<i9CI(H9 coo6p&li<9HHH ( np9li<Jl9 acero 6o11bW&ll cTOHMOCTb UBM) orppu~uaaroT ao3-

MOJKHOCTb nontt11IO'<i9HH!I 6o11bWBX MawuH K oTA911bHhiM aKcn9pHMeHTaM, B~on uu<j>poBOit BH

<j>opMauuu B o011bWH9 UBM A11H o6pa6oTKH npoBOJlHTC!I B 0011bWIIHCTBe c11yqaeu c M&rHHT

HOit 119HTbi, B pRJl9 11a6opaTopull nnaHHpyiOTC!I 9JlHHr,I9 CHCT9Mbi 6onblliHX 11 ·Ma11biX UBM c 

Up!!Mb!M OOM9HOM HH<j>opM8UHElll, 

Ha puc', 6 CX9M8TH'<IHO llOK838Hbl OCHOBHhi9 BSpH&HTbl 

PYIOD1HX CHCT9M 1 npHM9HR9MbiX B <jJH3BK9 Bb!COKHX 3H9prHit, 

UOCTp09HHSI UH<j>pOBbiX p9rBCTpH

B C119/lYIOD1HX p83Jl9nax oyJlyT 

001199 llOJlpOOHO npHM9pbl TSI(IIX CHCT9M 1 p&OOT810D1HX 111111 llO/lrOT8B11HB89MbiX paccMoTpOHbi 

K pa6oT9, 

3. MHoro_~'!_9TqHKOBbi9 cucT9Mbi 

Kal( Yll<9 oTM9'<1&1IOCb BbiW9 1 KOJlHpOBSHH9 HH<j>opManuu, p9rHCTpHpy9Moit MHoroC'<i9T

'<iHI(OBOit CHCTeMOI! 1 38K1110'<189TCSI B <j>HKC&liHH HOM9pOB cq9TqHKOB1 B KOTOpbiX Up01130W118 

p9rHcTpauHll qacTHUbi (qacTHU). B 6onbmHHCTB9 c11yqaes K&li<Abrll na C'<i9T'<!HKOB cucT9Mbi 

CBR38H C S119KTpOHHOll CX9MOll 1 HM910019il JlBS YCTOll'<iHBbiX COCTOSIHHSI, 00bi'<IHO 3TH <j>yHK· 
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uaa abmOnHHJOT Tparrepbt . B cny'lae peracTpauaa c'leT"'HKOM "'&CTHUbt \Tparrep ycTaHaB

naaaeTCH B O)lHO H3 ycTOii'IHBbiX COCTOSIHHit (aanpHMepl B COCTOSIBHe '1'), TaKHM o6pa3()M 1~ 
. " 

un¢poBoil KO)l 1 xapaKTepH3YIOWHit COCTpHBHe TpHrrepoBI oy!leT HBnRTbCH UH¢poBOil HH~OpMa-

nHeil AnSI yCTpOi!CTB8 H8KOnneHHH, 

Konv.'lecTBO C'leT'IHKOB B cncTeMe onpe)lenseTcH nenLtM PH!lOM ¢1licTopoa H a :,PHAe cny-, 

'laea AocTnraeT HecKon&KRX coTeH, B CBH3R c TeM1 "'TO npn peracTpanna co6bl~ cpa6aTbl

aa10T cpa3y H8CKOnbKO C'18T'IHKOB1 'o61oeM HH¢opM8URR 06' OABOM, co6blTBH MOlK8T ~8HHM8Tb 
)l8CHTKH H ;:talKe COTHH 6aT, 

noMHMO cxeM na¢poaoro KOABPOB8BBll1 BXOABble 6noKR MBOrOC'I8T"'BKOBbiX CHCT8M 

aKnJO'IaJOT a ce6H nenbtil pHil cxeM ynpaaneaal! a speMeaaolt ceneKnRH ( coananeaal! a aHTH

coananeHRH H T,;:t,) 1 C noMOWb/0 KOTOpblX iipOHCXOABT ynpaB118HB8 pa6oTOil C"'8T"'IIKOB, 

06bl"'HO C"'8T"'HKH perncTpHpyiOT '18CTHI1bl TOnbKO B onpe;:~eneHBbiX Y3KHX BBTepaanax ape

M8HH, TaKBM o6pa3oM ylKe npa peracTpanHH npoB3BOABTCll npe;:~aapBTen&Hblit oT6op ayllta&IX 

co6btTalt, 

1. B Ka'!eCTae npRMep!l Maoroc"!eT"'HKOBLIX cacTeM c nepljlonearolt 'a MarHBTBOit nel!-' 
, 01,121 

TOit rrpRBeAeM OCBOBHble A8BBbl8 CHCTeM MaccaqyceTCKOrO T8XHOilOrll"!eCKOrO BBCTHTYTil , 
/lt/ 

3xcnepHM8BTbl npOBOAHni!Cb C MHOrOC"'8T"'HKOBbiMH CHCT8M8MH, COCTOliWBMB H3 200 H 

184 CUIIBTHilllSIUHOBBblX C"'8T"'HKOB, KaJKALlil 113 C"18T"'HKOB qepe3 ycBIIHT81lb H cXeMy Bp9M~H.,. 

BOil ceneltUBH C08ARHllllCH C TparrepOMo Tparrep nepeBOABilCll B COCTOHBH8 '1' llpB peracT, 

panaa cqeT"'HKOM qacTHilbl a HHTepaane 80 ,aceK. HaTepaan STOT onpe;:~enHnCll Aononaa

Ten&HL!MR MOHHTOpHhlMll, C'I8T"'BK8MH H CX8M8MHo 

nnll 381111CB COCTOliHBll Tparrepoa ORB nepeBOAHilHCb B pelKBM CABRr8JOW8rO pefRCTpa1 
/11/ 

C BbiXOA8 KOTOpOro RBijlopM8UIIll nepljlopBpoaanaCb Ha 6yM8lKHyiO neBTy , BJIH 3811RCblB8-

/11,12/ 
ll8Cb H& MarBRTHYIO neBTy , noMRMO RRij>OpM811HR 0 IIOilOlKeBRB C"'9T'IBKO!ll Ba JI8HTY 

Morna 3811HCblB8TbCH A01101lHHT8JibHbl8 A8HHbl8 06 ycnOBRHX 8KCIIepHM8BT8 (HBT8HCHBBOCTb 

ny"!Jta, TeKymee apeMll n T,n,). B KaqecTBe ycTpoltcTaa 3anxcB xcnon&3oaancll Becxonblto 

MOA8pHH3RpOBIIHBblit M8X8BR3M Potter 96 U. 3aiiRCb llp0BOAHJI8Cb npR CKOpOCTB nea-

Tbl 76 AIOitMoB/cex, neHTII BII"'HH8JI8 JlB'RriiTbCH llpH 38DRCR KIIJKAOrO C06biTHll R OCTIIBIIB .. 

llBB8JI8Cb nocne OKOB"'IIHBH 3811RCR (cTapT - CTODBblll pelKRM), 3anRCb DpOBOABililCb B ljlop

Me,npRRHTOit ;:tnH Mamaa cepaa IBM , no 6 ;:~opolKKaM 38nBCb1BallOCb "!Reno, ceA&Maa acnon~o~-

3oaanac& AllH KOHTpOilbHOrO npR3H8K8 381lBCbiB88MbiX KOAOB~ nocne OKOB"'8HRH 3811RCH AJIB 

JtOBTpOilH 3aperRCTpHpoB8BBbiX Jl8HBbiX RHij!OpM8DHH C neBTbl C"'RTbiB81l8Cb B ¢RKCHpOB81l8Cb 

Ba Tparrepax, C08ARB8BBbiX C ll8MIIO"'K8MB RBnRK81lBH, paCDOilOJK8BHe JtOTOpbiX Ha D8H8JIH 

6blll0 llOA06HO paCIIOJIOJKeBHIO C"'8T"'RKO!lo 

06pa6oTKa 3aperacTpapoaaBHblX ;:~aRBbiX npoaQABnac& aa Mamaae IBM-7090 B BKilJO"'&"" 

na a ce6B '6btCTpyJO' a nonHyJO o6pa6oTJty, no nporpaMMe '6LtcTpoit' o6pa6o'l'KR o6pa6aThl

aanac& nKWb ae6on&w8ll "18CTb 3aperBCTpBpoB8BHOll BB¢opM811BB C 118Jib!O KOBTpOJill Dp8BBJib• 

8 

HOCTH pa60Thl o6opy!lOB8HHll, Ha STO YXOilHilO OKOilO 5 MHHYT pa60Tbl M8WHHbl IBM 7090, 

( XapaKTepao, 'ITO apeMll OlKH!laHHH pe3yn&TaTOB '6htCTpoil' o6pa60TKR nocne aanpaBJieHHll 

Jl8HHblX H8 M8Wl!Hy COCT8BJiliJIO OKOnO 8 "18COB), 

nonHall o6pa6oTKa pe3yn&TaTOB 3aHnMana HecKon&Ko 'lacon aa IBM 7090. AaTOpbl/12/ 

no;:~qepr<naaroT, 'ITO Jlnlt '6btCTpoil' o6pa60TKH c ycnexoM Morna obi ncnon&3oBaT&Cll Bbi'!Bc

nnTen&H&il M8WHH8 0 Henocpe!lCTB8HHO BKnJO'I8HH8SI B SltCilepHMeHT ( 011 -line ) 1 0[1H8Jt0 ,Ta

KOil pelKHM noTpe6o11an 6bt npe;:~aapHTen&aoil 6on&moil pa6oTbl no nporpaMMHpoaaaHIO ( 2 ro

llS AnH onaoro qenoaeKa) n nosToMy s ABBHOM cnyqae 6Lrn 6bl Henenecoo6pa3ea, 

B paccMaTpaBa&MblX npnMepax perHCTpnpylOmaH HHij>opMannll nocTynana HMnyn&CHQ c 

nepHOAOM pa60Tbl yCKOPRT8Jill ( 1/60 Celt), 3a KlllKAblil HMilYilbC yCKOpHTellSI perBCTpRpoaa

llOCb a cpe;:~aeM MeHee onaoro HMny.'Ihca, 

2, 8 UO;:t06HblX CBCT8M8X 38nBCH ,KOAOB Bll MllrHRTHylO ll8HTY o6mee BpeMll perRCTpa

llHH onpeA811SI8TCll 1 C OAHOit CTOpoBbi, flblCTpo;:teitCTBHeM paflOTbl M~OrOC"'eT"'HKOBOit CHCTe

Mbl, C ;:tpyroit CTOpOHbl - apeMeHeM 38nRCH HBijlopMIIIlHH Ha llQHTy, BpeMH 38nHCR CKJI8AbiB8-

eTCSI B3 BpeMeHH H8 pa3rOB R OCT8HOB ll8BTbl H BpeMeHH, Benocp8ACTBeBHO 38Tp8'1HB89MO

ro H8 38nHCb KOAOB H8 JIQBTy, npn CXOp0CTH JI8BTbl 2 MICeK, llJIOTBOCTH 3811HCH 

10-20 RMniMM 'a 3811HCB 
I 

BH~OpM81lBH KaApOM no 6-TH AOp0lKK8M BpeMll Ha C06CTBeBBo 

38nHCb HB~OpM8UHH 0 COCTOliHHH 200 C"'eT"'HKOB COCTBBHT OKOJIO 1 MCeK, Ha pa3rOB H OC

T8HOB neHTbl AJill flOJibWHHC1!B8 npH MeHHeMblX neHTOnpOTlllKiiLIX MeX8BH3MOB TpefiyeTCll OKO

no 10 MeeK, 3TH npoCTble Oll8HKH nOK83blB8!0T1 'ITO OCHOBHOit BKIIBA B o6mee Bp9Mll perBCT.,. 

paUHH oy;:teT BHOCHTb BpeMH H8 nyCK B OCT8BOB neHTblo 

npnMeHeBHe npoM~lKYTO"'HOrO HBKOnneBHll KOAOB nepe;:t 381lRCalO HX ~ neBTy MO~eT 

3HS"'HTen&Ho noabiCHTb cKopocTb peracTpSURH aa¢opMauan, Taxall MHoroc"!e-r"'HKOBall cacTe-

• /18 14/ 
Ma c 6y¢epaoil ¢eppHTOBOit naMl!TbJO', BbmonHeaaall a BspKnH ' , npaae;:~eBa B BHA8 

6noK -cxeMbl Ha pnc, 6. CncTeMa HBnlleTcll pa3BHTaeM paHee ncnon&3yeMolt MBoroc'!eT"'HKO

aoil CHCT8Mbl c oyMIIlKHOi! nep¢oneHTOit. Oaa C?CTOHT H3 210 CllHHTHJIJIIIUHOHBblX C"'8T'IRKOB 

C JlOnOnHli T81IbHblMH CXeMSMH coana;:~eHRil H ynpaBl!eHHll 1 n03BOJilllOWHMH perHCTpHpoB8Tb 

aa~opMaURIO c apeMeHHLIM pa3pemeaaeM 10 aceK, BpeMll perncTpanaa cocTaBllliiiO 40 MKCeJt. 

3a STO Bp8Mll HH¢opM811HH OT C'!8T'lHKOB 38BOCHJI8Cb B ljleppRTOBY!O naMliTb 8MitOCTb!O 

2100 OHT, nocne H8KOilJI8HRll na¢opM8UHH 0 10 COObiTHSIX npOBOAHTCSI nepe381lH9b KOAOB B8 

MarHHTHYIO neHTy, 3anHCb Hll neHTY npOBOAHII8Cb B MIIWHHHOM KOA8 no 6 Jl0pOlKJt8Mo Ha 

neHTy 38nHCblBBnHCb TIIKlKe cnylKe6Hble npR3H8KH ( KOlleU 38nHCH H ToAo), nna KOHTpOJill 38-

nHCbiB88MOit aa¢opManan OAHOBpeMeHHO c 3anac&l0 npoao;:~anoc& c"'RTblBIIHRe, C"!HTbiBBHHe 

ocymecTBJiliJioc;, caMOCTOHTen&aoil ronosKoi!, KoA o nepaoM 11:3 10 C"'HTLtaaeM·hlx co6LtTHil 

HanpaBIIHJICH o6paTHO B CHCT8My 6y¢epHOit naMHTH1 rne OB Cp8BHHBanCll C nepBOBB"'IInbHOit 

RH¢opMaUHell, TaKHM o6pa30M ocymecTBnliJICll Bbt6opo"!Hbtll KOBTpOJib 3anaca, 3anacb aa 

neHTy rpynllbl H3 10 JtO)lOB (no 210 oHT B KillKAOM) 38HRM8JI8 20 MCeJt,, H3 HHX 10, MC8K 
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yXOJli!JIO Ha paarOH H OCTaHOB neHTbi, TaKHM o6pa30M, Cp91lH99 Bp9MSI perHCTpaUBH OllHOrO 

co6biTHI! cocTaangno· aenH'IHHY nopSIIlKa 1 MeeK, MHoroc'leT'IHKoaaSI cHcTeMa Morna perBc-'> 
(7 

TpHpoaaTh HeCKOJibKO co6biTHil sa HMnynbc ycKopHTenSI, 

3, noMHMO aonpOCOB 6b!CTp01l9ilCTBHSI
1 

B MHOrOC'I9T'IHKOBbiX CHCTSMaX, KaK H BO ~C8X 

:3KCnep!!M9HTanhHbiX peri!CTpHpyrornBX yCTpO!lCTBaX, cymeCTB9HHbiMH SIBnSIIOTCSI aonpOCbl KOH

TpOnSI sa Ha6opOM HH<jJOpMaUHH H npaaHnbHOCTbiO XOila acero 9KCnepBM8HTa, ~BCCMOTpSH• 

Hbie paHee M9TOJlbl 'laCTH'IHOrO KOHTpOnSI sanHCH KOJlOB Ha MarHBTHYIO neaTy II CB9TOB09 Ta6-

no 11e MoryT JlaTh nonHoll yaepeaaocTH a JlOCToaepaocTH perHCTpHpyeMbiX .c~aHHhiX, TeKymaB 

MaTeMaTII'19CKaSI o6pa60TKa aa6HpaeMblX }laHHblX c npHM9H9HB9M UBM MOlK9T .c~aTb aHa-

4l!T9nbHO 60nblliYIO BH<jJOpMaUHIO 0 XO.tl9 9KCnepHM9HTa, 

B Ka'leCTae npHMepa, HnniOCTpHpyromero no.t~Knro'leHHe OTHOCBTen&Ho He6on&moll UBM 

JlnSI TeKymell o6pa6cTKH perHCTpHpyeMOil BHijlopMaUBH, paCCMOTpHM e>aHy BS nepabiX CBCTSM 

/15161 
EpyKXeilaeHCKOil HaUHOHanhHOil na6opaTOpHH 0 6noK-CX9Ma KOTOpO!l npHB9.[19Ha Ha pBC, 7 , ' 

3Ta CIICTeMa 6blila npe.c~aasHa'!eHa .tlnf! SKcnepBMSHTOB Ha YCKOpBTene AGS (33 GeV ) no 

I!Sy'leHHIO ynpyroro pacceSIHHSI Ha He6onhmue yrnhl c noMom&ro MarnBTHoro cneKTpoMeTpa, 

8 9KCnepHM9HTax, HCnOn&syromHX npOCTpaHCTB9HHYIO KOppenf!UHIO M9lK.tiY pacceHBSIOmell 'laC-

THUell H npOTOllOM OT.[Ia'IH, npHM9HSini!Cb H9CKOJibKO COT9H CUHHTHnnBUIIOHHbiX C'IST'IIIKOB, 

CxeMbi apeMeHHoll ceneKuuu nosaonSinH Bbi.tlenSITb co6biTHSI ~ IIHTepaane 30 Hcex., nocne 

qero Koop.tiHHaTbi C'!eT'!IIKOa sanHCbiaanHcb a 6y<jJepHyiO "naMSITb" (eMKOCTbiO 96x32), By 

<jJepHaSI "naMSITb" 6bina BbiJIOnHeaa Ha <jJeppHT8X H nosaongna 38 5 MKC9K npOBO.ciHTb sanHCb 

cnoaa, COCTOf!lli9rO HS 96 6HT, 

nocne sanonHeHIIf! 6y<jJepHOil naMRTH Hnll B nepRO.tl M9lKilY BCnbiWKaMII yCKOpHT9JISI HH

<jJopMaUHSI HS "naMSITH" nepenHCbiBanacb Ha MarHHTHYIO neHTY '!epes TpHrrepHbiil perHCTp, 

PerHcTp nocne npHeMa KO.tiOB nepeKnroqancH a c.c~aHraromull pelKHM H abiilaaan ua abiXO.tl 

rpynnhi KOJlOB no 6 6HT, 3anHCb Ba MBrHHTHYIO neHTy npOBOilHnacb no 6 llOpOlKK8M C '18c

TH4Hb!M KOHTponeM ( cell&MaSI JlOpOlKKa) a <jJopMe, npHHSITOil llnH MalliHH Tuna IBM, l1cnonb

aoaaHHe 6onbmollnpoMelKyTo4HOil naMHTH nepeJl neHToll nosaonHno saa'II!Ten&HO yny'lmHTb 

s<!J!jJeKTHBHOCTb perHCTpaUHH TaKOil CIICT9Mbl, AaTOpb! OTM9'18IOT1 'ITO CIICT9M8 MOrna perHCT

p!!pOBaTb OKOnO 95% C06biTHil B UHKlle YCKOpHTeng, 

0JlHOBpeMeHHO C aani!Cb!O Ha MarHHTHYIO neHTY KOilbl TpaHCnHpOB8liHCb no Tene<jJOHHb!M 

nBHHSIM ( OKOno OllHOil MllnJIII) B Bbi'IHCniiT9nbHYIO MaWHHY " Merlin " .t~nH npoae.[ISHIISI T9KY-

mell o6pa6oTKH perHCTpHpyeMbiX .[laHHbiX, .llmi ,npHSMB .[IBHHbiX MBrnHHB npepb!BBJIB CBOIO npor

paMMy pa60Tbl 0 npi!HI!Mana HH<jJopM8UHIO, npOBO.[IHJia 06pa60TKY STOll IIH<jJOpMBUHH no paHee 

COCTaaneHHO!l nporpaMMe H nochlnana 06pBTHO K 3KCnepHM9HT8TOpy '!aCTb o6pa6aTbiBa9MbiX 

peaynhTaTOB Jlnl! np9JlCT8BJI9HHSI B BH/l9 rHCTOrpaMMbl Ha 9KpaHe KaTO.ciHO-ny'ISBO!l Tpy6KH, 

no OKOH'!aHHH SKCnepHM9HTa TeKymue .[laHHbi90 a TaKlK9 pesynbTaTbl o6C'I9Ta Ha MalliHH9 

MOrJIH BbiBOiliiTbCSI B Blllle UH<i>p 118 6yMalKHYIO neHTy, 

to 

B nenoM p11.c1e sKcnepuMeHTOB KOnH'IeCTBO perncTpHpyeMbiX naHHhiX 6btno TaK · aen11-

KO, 'ITO MamHaa " Medin " He MOrna npOBO.ciiiTb o6pa60TKY BC9X C06b!TH!l B0 l'lp9MSI RX 

perHcTpauuH, 06pa6oTKB Tpe6oaana cnOlKHbiX MaTeMaTH'ISCKHx,onepanHil, 11 ee nenecoo6-

pasao 6blll:o npoBO.tiHTb Ha 6onee BbiCOKOnpoHsaO.tiHTeJI&HbiX MamiiHax. B aToM cny'lae Ha 

" Merlin " UpOBO.[IHnaCb o6pa60TKa Jlllllib '!aCTII perHCTpllpyeMbiX JlaHHbiX1 llOCTaTO'IHbiX llnSI 

xoHTponll 11 'T9Kymell KOppeKUIIH axcnepHMSHTa. TaKoe noQKIIIO'IeHne UBM .c11111 KOHT}:>Ollll sa 

XOilOM SKCU9pHM9HTa nOSBOliHJIO SHa'IHT9JibHO COKpaTHTb H9UpOIISBO.ciHT9JibH09 apeMg 1 CBSISaH

H09 CO aCSIKOrO pona H9HCUpaaHOCTSIMH 06opyllOBaHHSI H H9JlOCTOB9pHb!MII HSMepeHHSIMII, 

4, i1CKp0Bbl9 ItaMepb! 

noSIBJI9HH9 IICKPOBbiX KaMep KaK npn60pOB <jJHSHKH Bb!OOKKX 3H9prnll OTHOCHTCSI K 

1958-60 rr. 1 nocnenyromHe ronhi xapaKTepHhl 'lpesabi'IaAao 6blcTpbiM pacmupeaueM ux uc

nOJibSOBaHHSio 3TOMY CnOC06CTBOBana BOSMOlKHOCTb CO'ISTaHIISI B HCKpOBbiX JtaMepaX pSI.[la 

/3,5/ 
aalKHbiX a MeToJlH'ISCKOM OTl!omeHHH oco6eaHocTeA , KaMepa SIBJISI9TCSI ynpal!lnBeMbiM 

TpeKOBbiM np1160p0M C Bb!COKHM npOCTpaHCTB9HHbiM paspemeHHeM H Bb!CO~M Bp9M9HHbiM 

pasp9W9HII9M, noMHMO STOr0 1 HCKpOBbl9 KaMepbl 1 KaK H MHOrOC'I9T'IHKOBbl9 CHCT9Mbl1 yno6-

' HO CO'I9TaiOTCSI C nuljlpOBbiMH MSTO.claMH perHCTpaUHH HH<jJOpMBUHH, 

Ha paHH9M STane npHM9H9HIISI HCKpOBbiX KaMep ·c6op IIH<jJopMBUHH 0 KOOplliiHaTaX HCKp, 

xapaKT9pHSyiOmHX Tp89KTOpHIO npOXOlK.ti9HHSI '!aCTHU 1 ocymeCTBJISIJICII <jJoTOrpa~H'I9CKHMH 

M9TOJlaMH C nocnenyiOmHM npoCMOTpOM II 06MepOM <i>OTOrpa<i>!l!ll, 11 B HaCTOSirnee Bp9MSI llJISI 

STHX nenell WHpOKO HCnOJibSYIOTCSI aBTOM8TH'I9CKH9 CHCT9Mbl llpOCMOTpa n' 06Mepa <jJOTO

rpa<jJnll, 0.t~HaKO CJI9IlH<i>HKa MeTOilBKH HCKpOBbiX KaMep K8K pas II COCTOHT B TOM, 'ITO KJiaCO 

Bbl/l9nii9MbiX CHCTeMoll ynpaaneHH!I C06biTHil SH8'1HT9nbHO npeBOCXOJliiT 'IHCJIO C06b!TIIA 1 HH-

/5/ 
TepecyromHX SKCnepiiM8HTaTOpa , 8 CB!I3H C 3TBM OCHOBHbi9 S8TPYilH8HHSI np11 o6pa60TK9 

pesynhTBTOB BOSHHKaiOT He B OtSMepe HYlKHblX CJISJlOB, B B npOCMOTpe scero MaT9pHana II 

OTbiCKBHHH HHTepecyromHX 9KCnepHM9HTaTOpa C06b!THft, BoT nO'!SMY HCnOnbSOBaHH9 IlH<jJpo

BbiX M9TOilOB 11 npuMeaeaHe UBM JlJISI perHCTpBUHII 11 o6pa6oTKH nonyqaeMoll c ucKpOBbiX 

/S/ 
KaMep HH<jJopMaUHH SIBJI!ISTCSI HaHOOJI99 paJl!IKanbHbiM pellieHHSM npOOJI9Mbl o6paOOTKH , 

UH<jJpoaaSI TeXHHKa, BKJIIO'IBSI Hcnon&sosaHHe UBM nnSI 3ana'l perHcTpBilHH H Texymell 

06paoOTKH 1 HBIIOOnee WKpOKO HCnOJibSyeTCSI B npOBOJIO'IHbiX (HHTSIHbiX), aKyCTH'ISCKHX II BH-

JlHKOHHbiX HCKpoBbiX KaMepaX, 

A. n p 0 B 0 n 0 'I H bl e (H H T !I H bl e) K a M e p bl 

npoBOJIO'IHbie ( HIITSIHbi8) KBM9pbl BbiJIOJIHSIIOTCSI B BHJl8 HB6opa ..,.!!!l1 ... oiii9KTpOJlOB1 K KO

TOpb!M npHKJIBJlbiBaSTC!I Bb!COK09 HanpSilK9HH9o 0Jl11H HS 9JI9KTpOJlOB ( HJIII ooa) BbiJIOnHHIOTCSI 

B BH}le C9TKH HS 6nHSKO pacnOJIOlK9HHbiX TOHKBX npOBOJIO'ISK, !10HHSHpyiOin8SI '!aCTIIIl8 Bb!Sbl-

n 



aaeT pa3pHA Me~y aneKTpo.naMH, a pe3ynbTBTe qero no oaaoA H3 npoaono'leK noTe'leT 

pa3 p>!AHbiA TOKo TaKa>! KSMepa npeACTSBil>!GT COf5oA ¢aKTH'I8CKH rOAOCKOnH'ISCKYlO CHCTeMy • 
/5/ ' 

ynpBBil>!eMbiX no OHTBHHIO HCKpOBbiX C'leT'IHKOB , 8 f50IIblllHHCTB8 KOHCTPYKIIHA KS~aa 11:3 O 
J'S 

npoBOilOK CB>I3BHB C (jleppHTOBbiM KOilS'IKOM, HMeiOl!lHM np>!MOyrOilbHYlO neTillO rHCTep 93HCB, , 

Tox, npoTeKBIOmHA no npoaonoxe BO apeM>I HCKpbi, nepeMarHH'IHBaeT ¢eppHTOBhiA cepaeq

HHK, (jJHKCHPY>I TBKHM of5p830M (jlaKT pa3p>!AB, 

nanbHeAWB>I perucTpBIIH>I H cf5op ABHHblX BO MHOrOM BHBilOrH'IHbl MGTOABM ~orOC'IaT

'IHKOBbiX CHCTGM, KO.Ilbl 0 X8p8KTapH3YlOillH9 COC't'O>IHHG (jleppHTOBbiX cepAG'IHHKOB, HBKBllllHBB

lOTC>I ua MarHHTHOA neaTe All>! nocneayromeA ot5paf5oTKe ua U8M, 8 pauuux cHcTeMax 

BMeCTO MSrHHTHOA HCllOilb30BanBCb nep¢oneHTB, 

I 18 IB' 
1, 8 ronocxonH'IecxoA CHCTeMe perHcTpauHH c TpeM>I HCKpOBbiMB npoMe>KyTKSMH ' 

(EpyxxeAaeHCKB>I HBilHOHBilbHB>I naoopaTopHB) All>! 3BllHCH KOOpllHHBT npOBOilOK1 no KOTOpb!M 

npoxonHT TOK ucKpbi, nepBOHB'IBilbHO ucnOilb30Banacb nep¢oneHTa, TpH HCKpOBbie npoll:fe>KYT-' 

KB npellCTBBil>lllH COOOA pBMKY 6 X 6 AIOAMOB1 B K8'19CTBe 31l9KTpoAOB CllY>KHl!H 64 napan

nenbHbie npOBOilOKH H TOHKBH (jlonbra, Ka>KABH H3 npOBOilOK B MOMGHT p83PHAB nepeMarHH

'IHBBilB KOOpAHHBTHbiA cepna'IHBK, npH onpoce CSpAG'I'HHKOB A8HHbie nep(jlopHpOBBilHCb H AS

nee ot5pat5aTbiBanHCb aa U8M, 

2, 8 xaqecTBe aToporo npHMepa, HlllllOCTpupyromero npHMeaeaHe U8M aenocpeacTBaH• 

ao nnH ct5opa axcnepHMeRTBnbHOA HH¢opManRH u TexymeA ot5pat5oTKH, npHaeneM 6nox-cxe

MY CHCTeMbl C BCKpOBOA KSMepoA fapBapnCKoro YHHBGpCHTeTa/20,
211 

(puc, 10), 3ne'MeHT 

HCKpOaOA KSMepbl BblllOilHSH H3 512 TOHKHX npOBOilOK1 !ISTHHYTbiX napannellbHO TOHKOA Bll!O

MHHHGBOA 'lllSCTMHKe (puc, 9), Ka~a>I H3 npoaonox npoHH3biBana !jleppHTOBoe KOilbllO, Ko

Topoe nepeMarHH'IHB81lOCb B MOMeHT B03HHKHOBeHBH HCKpb!, <lleppHTOabie KOilbllS MOHTHpo

BBilHCb oTnenbHO oT KaMepbi, OHH ot5pa30BbiBanH MaTpHny 64 x 64 H MornH nonxniO'IBTbC>I K 

HeCKOilbKHM HCKpOBb!M npoMe>KyTKSM (no 512 npOBOilOK B KB>KllOt.'J), 

OnpoC COCTOHHHH cepne'IHHKOB ocymeCTMHGTC>I no rpynnaM (B KB>KllOA 64 cepne'IHHKS), npH 

3TOM B cepne'IHHKSX C paaee 38nHC8HHOA 1 1' B03HHK81l CHrHBil1 KOTOpbiA nocne yCHileHHH 

H ceneKIIHH 3SnOMHH81lCH COOTBeTCTBYIOillHM TpHrrepHb!M perHCTpOM ( 64 TpHrrepa), !13 pe

rHCTpa KOAhi no 18 nuHHHM BBOAHilHCb e Bhi'IHCilHTenbHyro MamHny PnP-1, 8peMH nepeaaqu 

a MamHHy 3SBHceno oT oo'beMa ua¢opMauuH, MamHHa Morna npHHHMSTb ua¢opMS!lHIO co cKo• 

pOCTb!O 200 Krn, TSK 'ITO 32 rpynnhi no 64 f5UT8 MornH Ob!Tb nepGJ18Hbl B MBillHHY 38 Bpe

MB nopl1AK8 1 MeeK, 8bi'IHCilHTellbH8l1 MSWBHS HCnonb30B81l8Cb 0 C OAHOA CTOp0Hhi 1 KSK oy

(jlepHhiA HSKOllHTellb nepe11 3anHCblO HH(jJOpMSIIHH HS MarHHTHYlO neHTy, C npyroA CTOpOHbi -

All>! TeKymeA OOpSOOTKH perHCTpHpyeMb!X ABHHb!X ( pe>KHM OR -line ) , 

3, 8 BCKpOBbiX KSMepax B OOilbllleft CTeneHH1 qeM B )>lHOr~cqeT'IHKOBb!X CHCTeMSX1 

BCTSGT aonpOC Of5 OllTHMSilbHOM KOJ:tHpoBSHHH HH(jlopMBIIHH H COKp8IIl8HHH OO'bGMS CllOB1 ne-

12 
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penaeaeMbiX B M8IllRHy, 3TO CBH38RO C TaM, 'ITO KOilH'IeCTBO f5lil't RR¢0pM81lHJI npH npHMe

HeHHR npoaonO'IHbiX JtaMep MOJKeT JlOCTHrSTb HeCKOilbKRX Tb!C>I'I (Ka>Kablit npoMeJKyTOK MO

>KeT HM8Tb 200-60(} npOBOilOK1 TSKHX npOMSlKYTKOB MO>KeT f5b!Tb HSCKOilbKO Jl8CHTKOB/20,22f 

npB perRCTpBIIHH OOilbl!le OAHOit ,HCKpbl B 3830pe 'IHCilO Cepne'IHHKOB YABSHBSGTCH, 

Pa3pa6aTbiBAeTeH uecxon&B:o cnoco6oe yMeHbmeau>I o!)'beMa queen, nonneJKSmBX riepe· 

Jla'le 8 U8M,-- npe~e ecero 3aMeTIIM1 'ITO us acero MHO>KeCTBa cepne'IHRKOII uu¢opMSillillO' 

0 B:oopJlBRaTax ucB:pbi uecy't IIHWb HeKOTOpbie, B CBR31i1 c 9THM onpeAeneauoe coxpameHBe 

pa3pHaliocTB nepenaaaeMoA BH¢opMauHH MOlKeT 6b!Tb a TOM cny'llle, eci!H a UBM uepe.na- ' 

aaTb •B¢opM8llll10 numb o Tax cep.lle'IBIIltax, KOTOpble 6blllu npeMarHB'IaHbl'i T,e, nepeaa-

,0.~22,27/ 
aaTb uB¢opM81lHIO '1' 11: ue nepe.naaaTb • 

Onpa.neneHBbiJI • eb!Hrphiiii a 'III:Cila pa3pS!AOB nepe.naaaeMoro caoaa MOlKHO nony'IH'fbo 

eCliH KO.IlBpOB8Bll8 npo!IOlUITb nyTGM cnellll8JDoHOit llpolllBBKII C8p.ll8'lRHitOB1 Of5'b8llHBllll_ BX DO 

rpynnaM, Ha puc, 11 upuaeAeB upuMep npomaBKB nayx rpynn cepna'IHHKOB no 10 B It4lK

noA AIIH KO,IlHpoB&RJUI COCTORIIBR 100 npoBOIIOK. Cep,ll8'IJQIKH 3.1lGCb RCIIODb3ylOTCS B Ka'lecT• 

Be Tp8RCijlopMSTOpOB · C MHOrliiMH o(iMOTKBMH, Kaxcnaa H3 npoBODOK X8MGpb1 DpoXOJUJT '18pe3 

OABH us cep.lle'IRBKOB ~AGCHTKoB' B oAHR xa cepne'lauxoa 'eABBH~·. C&rBanbl c cepne'laii

KOB ~BKCHPYIOTCR TpurrepaME AOnonHHTen&aoro perueTpa. TaxBM of5pa30M aa peraeTpe B3 

20 SJiaMEIHTOB MOlKHO B .ll8CIITH'IHOA (jlopMa 38(jJBKCl!Jl9B8Tb HOM&pa 100 DpO!IOJIOK, AHanorB'loi 

Rb!M 06pa30M MOlKHO 381tOABpOB8Tb HOM&p Upo!IOJIOXH B .lli!OB'IROM XOA&, 'ITO BO MHOro , pa3 

coxpaTIIT .JliiiiHY perHeTpupyeMoro cnoa,a. 

Bonae sxolioMH'III:Oe xo.nHpoBSRBa xoop.nBaaT HCKpbl B yM,m.meRBe aarpyaxu He UBM 

no AemH~pjlllHB XO.IlOll MOryT ABTb ~&IUI8Jibllbla KORCTpyKDHB UM8p, HanpaMep 3-. saex-
• . -~ 

Tponaaa xaMepa c no.nnep,:lKJlHBeM aTOPB'III:Oro 'paapRAa BCKpbl MOJK~ .noeyi:xaT'b onaoape

y /2$/ 
M8HH,b!A C'baM ltOOplUIRBT BCXpbl DO OCRM X II: 

HcB:poBbla X8Mapbl DO CBOel OCROBa RBIIIIIOTCR .llOCTBTO'lRO f5biCTpOQeiCTBYIOIIOIMH yCT

poitCTBSME zteT8lt'rlilpoB8HRR 'IBCTRD, 11Cl18llCTBH8 STOrO !IODpOC 0 f5biCTpoM ~'b8M8 H paMIC'N 

p8lllll!l uu¢opM81lHR ocT,aeTCS o.naol R.3 rnaeRblx npo6neM nu¢p<>aol peruCTpxpyJOmel TeXHB

XH B 9TOI ME!TOlUilt&. 

B. A K y c T R q e c x B e X8M8pbl 

Cpe.nu pa3JIH'IROro poAa BcKpOBbiX xaM&p a aacroamee apeME aauf5ollbmee pacnpocT-

/S 5/ 
paHeRBa llOII)"'IHIIH 8KYCTR'I8CKH8 KBM8pbl 1 

, Koop.lliUUITbl BCBpbl B TAKHX K8M8pax Ollp8A8'-

DRlOTCR 110 llp8M8Bll DpOXOlKll8RJUI 3BytUI OT M9CT8 BOaRBKROBeHllll HCKpbl .llO , M~BOB, 

pacnonoJKeHRb!X B U>KAOM ucxpoaoM npoM9JKYTB:e, B Ka'laCTee aayxoeb!X .naT'IRKOB nepao

HB'IBilbRO HCDOilb30B81lBCb llb8308.118KTPB'I8CXH8 JI:pHCTaJIIlbl• 8 IIOC.Ilelllf88 BpeMll lUUI s:roA 

Jl811H llpBM8RIIIOTCR M8B:TpooT8TR'IGCXIil8 KOR.IlGRC8TOpbl1 KOTOpblG n03BOIIRlOT nOIIY'lSTlo 3HB-

IS 

... _., ~ 



'IIITeJlhHO. 6onhlllYJO aMnnaTYAY 81leKTPII'IecKoro cHrHana (nopliAKa 100 MB), BpeMll pacnpocT-

COCTSBJllleT B9Jlii'IHHY nOpliAKaJMCeK. 
paHeHIIll 3BYKOB0i! BOllll.bl Ami KBMep Cp9AHIIX p83M9pOB 

nnll onpeneneHHll KOOpAHHST OAHOJ! HCKpbl B 383ope 6~aaeT AOCTSTO'IH~ ASYX MIIKpO

IjJOHOB, OAHBKO S pllne CJlY'IB9S HCnOJlb3YIOT 60JlhWee KOJlH'!eCTSO MHKpO<jJOHOB Al!SI nOBbiWeHH~ 

TO'IHOCTH perllcTpauHH, OnuospeMeHHSll perHcTpauHH 6onee onuort HCKphl s 3&3ope CBll~&ua ') r, 
C UeJlbiM pl!AOM AOUOJlHIIT9JlbHbiX TpyAHOCT9J! 1 1) 

I13MepeHHe apeMeHH C MOM9HT8 S03HHKHOBeHHSI HCKphl AO CHrH&Jl& OT MHKpoljJOH8 B 06-

WHX qepTBX HBnOMHHil9T Bp9M9HHOil BHBJIH3, Ha116onee pacnpocTp8H9HHbiM MeTOAOM HBJlH9TCll 

M9TOA noAC'IeTB KOJlii'19CTB8 IIMITYJlbCOB OT TSKTOBOrO reHepaTOp8 1 aanonHliJOWIIX H3M8plle -

Mblil HHTepaan. To'IHOCTh aToro MeTona, xax 11 so apeMeHHOM aHBnuae, onpenenlleTCll qac

ToToil TaKToaoro reuepaTopa 11 HeonpeneneHHOCThJO (a npenenax nepHona reuepaTopa) oT

c'!eTa rpaHHU HHTepsana, MeTOAhl ljlaaHpOBKII CHrH&JlOS OT MHKpoljJOHOS C TllKTOBOil '18CTOTOil 

II MeTOAbi, yM9HbWBIOWRe HeonpeneneHHOCTb HB'IBJlB OTC'l9T81 llOJlY'IIIBWH9 p8CUpOCTp8H9HBe 

BO BpeM9HHOM llHBJlH39 1 '!ACTO HCnOJlb3YJOTCll II B 9THX CRCT9M8Xo 

1, !13M9p9HH9 speMeHR nponeTa B BKYCTH'leCKRX KaMepaX• '!ACTO BbiUOJIHHe'l'Cll C no

MOWhiO MHOrOK8H8JlhHOil C'I9THOil annapaTyph11 KOTOpll.H UpHM9HlleTCll UJlSI UOAC'leTa IIMUYJlb

COB OT MHOrOC'leT'IHKOBb!X CHCTeM, B 9TOM cnyqae see C'leTHble K8H8Jlhl OAH0Sp9M9HHO 118-

'IHIIBIOT perHcTpHposaT& HMnynhCbi oT onnoro TaKToaoro rellepaTopa, OcTaiiOB c'!eTa npoHa

BOAHTCH CHriiBJIOM OT COOTBeTCTSYIOWero MRKpO<jJOHBo Konii'I9CTBO C'l9TIIbiX KBHBJlOS UOJl>KHO 
/26/ 

COOTBeTCTBOB8Th KOJlR'!eCTBY HCnOJib3yeMbiX MRKpoljJOHOS, B pa6oTe 1 HanpRMep, npHMe-

IISIJlOCb 48 MIIKpO<jJOIIOS ( 4 MHKpO<jJOIIB liB KlllKAhlil 113 J 2 IICKpOBbiX npoMeJKyT XOB) II 48 C'leT

IIblX cxeM, 11cnonh3osanacb TaKTOB&H 'IBCTOTa 8 Mru. AHanorR'IHbiil MeTon 6blll ncnon&3o-

sall 11 B pa6oTe
1261

• 

MHoroKaHan&HaH cqeTHBH cRcTeMa UEPHa, onncaHHaH paHee (pnc. 1), TaKJKe ncnon&-

/27/ 
30S8Jl8Ch UJlH H3MepeHRil C llKYCTH'leCKIIMH KaMepaMII , !1M9Jl8Cb B03MOlKHOCTb H9CJlOlK-

Hb!M nyTeM o6'h9UIIHHTb use CHCTeMbl S OAHY '· C 60 C'leTHbiMII KBHBJlBMH, r!OMIIMO Bb!BOAB Hll 

ne'I8Th II nepljloneHTy, 6blll T8KlK9 A068BJl9H Bb!SOA ABHHbiX HB MarHHTHYIO JI911Ty, 11cnOJih30-

B9.JICSI neiiTOnpoTHlKHhli! Mexa11H3M IBM 7330 co cKopocTbiO ASIIlK91111H neiiThl 36 AIOiiMoB/ cex 

11 nnoTIIOCTbiO 3anHcH 200 xapaKTepHCTHK 11a AIOIIM. 10000 co6b1TIIil OT 50 c'!eT'IHKOS Morno 

perHCTpi!poB8TbCll 118 CT8HA8pTHOM pyn011e Jl9HTbl ( 2400 ljlyTOB), 3anHCb K8lKUOrO C06b1TIIll 

3BIIIIM8Jl8 100 MCeK, T8K 'ITO CHCT9Mil Morna perHcTp11pOS8Tb He 6onee 2 C06hlTIIil 38 IIM

nyn&C yCKOpRT9Jl!l, rlocne KlllKAOil 38nHCH npOBOUIIJlOCb C'IIITbiSBHII9 KOAOB C neHThl II npo

sepK8 nx Ha cooTBeTcTsHe KOHTpon&HhlX npH3HaKoB, B cny'IBe nenpaBHn&Hoil aanHcH I!Hijlop

MaUHH nepe3ani!Cb!S8Jl8Cbo Jlnll 38WHTbl OT nbiJlll neHTOnpOTlllKiiblil M8X8HII3M 6biJI noM9W8H 

B cneUH8JibHhiil 60KC C KOHAHUIIOH11pOBBHH9M S03AYX8 (pHCo 12), 

14 
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AHBllorii'IHble MeTOAbl onpeneneHII.H speMeHII npoxoJKAesas ,aayxa acuimlo30BamlcJo 8 • 

/~S~ . 
pa60TBX 1 C 60 C'18'l''IBK8MB B T~BOil 'IBCTOTOil 10 ~. 3allBC!o 118 JIQHTY O.QHOro 

co6biTIIll 3BBIIMBJlB 180 MC9Ko 

2, Jlpyroil M8TO,Q KOAHpoBBBIIll II periiCTpBUBII ABIIHhlX OT a.yCTE'leCKIIX KBMep c OA

HHM anpeCHhlM C'leT'IIIKOM B ljleppBTOBbiM 381l0MBBBJOWIIM ycTpoiiC'I'BOM 6blll paapa60TBH B 

181 -88/ /27/ . 
Xapyanne 11 UEPHe , rlpBHUBil pa60Tbi TBKOII CBCTeMbl MOlKBO llpocne.QBTJo 110 

/27/ 
6nox-cxeMe puc, 18 o JlaoB'IHhlll J8-pa3pliAHhlit C'leT'IBlt B MOMeBT B0311HltBOBeiiHB BCKpl>! 

IIS'IIIIIIl9T C'IBT&T!o cep;a:lO TBKTOSbiX IIMnyJlbCOB ( 2 Mru) o CoCTOBBBe TpBrrepoB a.QpeCBOrO 

c'leT'IIIK8 38HOCBTCll B ljleppiiTOSYJO "'IIBMliTb' ( 16x18) 6ea upepb!BBIIH« C'le'l'a,· 3allBC!o anpe

ca s ljleppRTOBylO naMIITb llpOBCXOAIIT B MOM9HT llOCTYnJleHB.SI CBrHBJIB OT OAHOrb (BnH H&C

KOJlbKRX) MBKpoljJOHOBo B 9TOT MOMeHT reHepHpyiOTCll nonyTOKB 381IBCB no BepTBKBJl!oHhlM 

(70 Ma) II llO COOTBeTCTBYJOWBM ropB30B'IBJlbllhlM ( 120 MB) llPoBOABM MBTpBilblo CIICTeMB 

n03BOJilleT perHCTPIIPOBBTb OAHOBpeMeHBO BH<jlopMB.QIIlO OT HeCltOilhltiiX MBXpO<jJoBOJ!.. (Cur- , 

I!BJlbl OT MllltpoljJoHOS ljla311PYIOTCll ~ 'IBCTOTOft TBKTOBOrO rel!epaTopa.) C'!BTbiBBHB8 a:,aljJop

M8IlHII c cepn9'1HHKOB MSTpllllbi npoBOilBTCll nocne OKOB'l8BBll UBitlla 3BIIIICB u IE!-pa3ps.Q-

/S2/ /27/ 
Hb!l! perRCTp C'IIITbiBBHIIll H .Qanee 118 nep<PoneHTY BnH MBrHBTayJO neHTY , , B CIIC-

/27/ . ' 
TeMe RCnOJib30B&JlCH reuepaTOp T8KTOSOft 'IBCTOTbl 2 Mrn B y.QapHOM pelKBMe, 'ITO CHB-, 

M8Jl0 HeonpeneneHHOCT!o B HB'IBJie OTC'l9Til BpeMSBHOrO HBTepaana, rlpiiM9BeHBe O.QBOB.Qpec

HOrO C'leT'IIIKB C ljleppHTOBOit llaMliTblO ll03BOJilleT 3HB'IBTellbHO COKp8THTJo o6opyAOBBHBe, 

' /84/ 
"'TO MO>K9T 6hlT!o OC06eiiHO .OWyTBMO npB 60JihWOM KOJIII'leCTBe MBltpoljJOHOB , 

3, 8 CIIJIY TOro, 'ITO ljleppHTOBBll .'llllMl!Tb" HBJISieTCll 6onee MenneBHoll· CIICT8MOft, '18M 

aii&JIOrH'IH8ll ·CIICT9MB KOilBpOBBHIIll HB TpBH311CTOp8X llJlll TYHHelibllbiX AHOABX, ORB, e<:TeCT

B811H01 ycTynaeT llOCJie,llHIIM no 6biCTpoueitcTBIIIOo 0.Q!taKO rnasHbiii BKna.Q, 38Tpy.QHBIOWBit 

ysenR'l9HII9 6biCTpoueftCTSIIH perBCTpBIIH111 BHOCBT Bp9Mll 3BilBCll HB<jJopMBIIHII II·· neHTY 

( BKJliO'laH pa3rOH neHThi). PaAIIKB.JibBbiM nyTeM ysenH'leBBil 'IIICJia · PEIJ'IICTPllPYeMbiX 38 IIM

nynhc ycxopRTenil C06biTHil TBK JKe, KaK S llpOBOIIO'IHbiX KBMepax II MBOrOC'IeT1DIKOBbiX 

CHCTeMax, liSJllleTCll uyTh npe.QsapBTenbBOro HBKOllJleBIIH KOAOB B 6yljlepaoft llaMIITII Ufpe.Q 

31lnHCb10 IIX 118 Jl9HTy, 

/86,36/ 
B KonyM6HiiCKOM ya11aepc11TeTe AJl.SI neneil 15yljlepsoro JlaKOM&HIIH BH<jJopManBH 

HCIIOJ1b30B8Jl8Cb MBWIIHB IBM 1401, I13MepeBIIe Bp9M8HHbiX IIIIT9pBB1IOB ocywecTBniiJIOCb 

32 - neKS.QHbiMII C'leTHbiMII periiCTpBMB (5 Mrn), HI!<PopMB!lllll 015 OAHOM co6~llll 110 6 

JliiiiHHM CBll311 nepenaBanBC!o S MBWIIBy, N\aWBB8 11CllOlib30B&JlAC!o KBlt 6yljJepHhlft B8KOUIITelib 
5 

Allll aanBCII KOAOB BB MarBIITByiO neBTy II KBlt o6pa6.BTb1B.BIOWa.ll CBCT9MBo 0KOJIQ 5, 10 C0-

6hlTRil Morno 3anHCbiBBTbCll BB KaTywxe c 2600 ljlyT.aMB MBrHliTBoit neBThl. B P93YlibTaTe 

6yljlepBOJ;'O rpynnllpoBBHIIll :a:BijJo}'MBUBB CKOpocTb p9rBCTPBllBB naHHbiX MOrna 6'biT!o BBCTOnb

KO Sb!COKOit, 'ITO orp8HII'l9BIIe BBOCIIJlll CaMa KBMepa, KOTOpall MOrna pa60TBT!o 20 pea B 

CeKyH.Qy, r!OJlBBll ol5pa60TKB llllljJOpMB!lBB npOBO.QBJlBC!o HB IBM-7094. 
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/27/ 

OpHMenenHe uH¢poBoll MaWHHhl SDS 920 nnSI npueMa Hn<!>opMaUHH OT ucxpoBb!X}' 

xaMep nnanupyeTcSJ B UEPHe • OneHKH noxa3b!BSJOT, 'ITO apeMSI npHeMa naHHbiX oT 

100 perHCTpOB COCTaBHT 0,8 MCSK, T8K 'ITO CKOpOCTb perHCTpaUHH oyAST orpaHH'IHB8Tb 

caMS K8M9p8 H HHTSHCHBHOCTb ny'IK8o 

B n n H K o H H bl e C H C T e M b1 H C K p 0 B bl X K 8 M e p 
r .. 
\I G 

nnSI KOIIHPOB8HHSI HHcpOpMaUHH C HCKpOBbiX KaMep B llOCliSIIHHS I'OI!bl BCS WHpe Ha'IH-

/3,6/ 
naeT npHMeHSJThCSI TeneBH3HOHHaSI Texnuxa • Ha axpane TeneBH3HOHHOil Tpyoxu npoHcxo-

IIHT sanoMHHaHHS H3oopalKeHHSI KalKIIOI'O perHcTpHpyeMOI'O HCKpOBOil KaMepoll COObiTHSio na

nee 9TO H300palK9HH9 CK8HHpyeTCH 9li9KTpOHHbiM liY'IOM H nepeBOIIHTC$1 B UHcppOBOil KOI!o 

MeTOIIbl perHCTpaUHH KOIIOB, nonyqaeMbiX C BHIIHKOHHbiX CHCT9M 0 npaKTH'IeCKH 8H8liOI'H'IHbl 

panee paccMoTpeHHbiM. 3anHCh xonoB B oonhWHHCTBe cnyqaeB npoH3BOIIHTCSI na MarHHTHYIO 

neHTY c nocnenyJOwe!l oopaooTJ<o!l ua UBM, B oTnenhHbiX cny'laHx nnaHHpyeTCSI uenocpen

cTaeuuoe HCll0llb30B8HH9 UBM !lliSI uaoopa HHcpopM8UHH
1401

• 

BnnnxoHHble cucTeMbl noxa He oonaaaJOT cywecTaenHbiMH npeHMywecTBaMH nepen 

npyrHMH HCKpOBbiMH xaMepaMH no nuHelluocTH H paspeweHHIO. OnpeneneHHble 3aTpyaneuiiSI 
/3,6/ 

B03HHKBIOT npu Hcnon~>soaauuu oon~>wux xaMep (oonee 30 eM) , OnHaxo B pHne cnyqa-

ea oonee npoCTOe BblllOliHeHHe C npHM9B9HH9M rOTOBbiX T9/lSBH3HOHHbiX CHCTeM, B03MOlK

HOCTb perHCTpHpOB8Tb OOllbWe O!IHOil HCKpbl Ha HCKpOBOil 3a30p H apyrHe OCOOeHHOCTH 

Bbl!IBHI'810T BH!IHKOHHble CHCTeMbl B p!!!l nepcneKTHBHb!X M9TO!IH'19CKHX HanpaBJJeHHil, 

·) 

0 

~ 1, 0pHMepOM BH!IHKOHHOfi CHCTeMbl C HellOCp91!CTBeHHOil 38llHCbiO HHcpopMaUHH H8 Mar-
/37/ 

HHTHYIO neHTY MolKeT cnylKHTh CHCTeMa OpHHCTOHcxoro ynHBepcHTeTa , BB.tiHKOHHaH Tpy6-

xa qepe3 sepxana • npocMaTpHaaeT" B asyx npoexuH!I x HCKpOBYIO KaMepy (pRe, 14). J.isoo

palKenHe Ha 3KpaHe TpyoKH CK8HHpyeTCSI paCTpOM H3 16 CTpOK (no 'IHCliY HCKpOBblX 3830-

poB), fopH30HT8/lbH09 OTKliOH9HH9 lly'la 3aaaeTCH 10-10 9li9MeHT8MH ( 1024 ll0ll0}l<9HHSI), 

B9pTHKallhHOe - 4-MSI aneMeHT8MH ( 16 llOliOlK9HHil) anpecHOI'O perHCTpa, nonOlK9HHS TpBr

repOB anpeCHOI'O pei'HCTpa ,newncppyeTCH B OTKliOHSIIOWH9 TOKH ynpaBJ19HHSI liY'IOM TpyoKHo 

C Ha'!aliOM CKaHHpOB8HHSI anpeCHbiJI perHCTp Ha'IHHa/l llO!IC'IHTbiB8Th cepHIO HMflYllbCOB 

OT renepaTopa (0,46 Mru). Opu npoxolK.tleHHJI ny•IOM uaoopalKeHHH HCKpbi cepHH oT rene

paTopa npepb!BaeTCH, COCTOSI!IH9 anpeCHOrO perHCTpa nepeHOCBTCH !Ia I!OllOliHHTS/lbHblll 

CAl.lii!'a!Ol!lHil perHCTp, a c Hero rpynnal>m no 6 OUT BHcpopMaUH!I ·3allHCbiBaeTCH Ha MarnHT

H)'IO ll9HTy,4TOObJ OTllH'IHTb li9Bblll Kaap OT npaBOI'Ol H8 nenTy 38llHCb!B89TCSI l10llOliHHT9llbHO 

eme 2 oHTa (acero co6b!THe xapaKTepu3yeTCSI 16 oHTSMH), Bpe'>~H cxanHpoBanH!I onnoro 

3830pa COCTaBn!IST OKOliO 2 MC8Xo 

\1 2, nn~ G".l!C;C1pE>M9riJ!Oli perHCTp8UBB .tiBYX BCitp HA 3830p B BB.tiBKOHHOli CBCTSM8 J.in-

.. /38/ 
CT!ITyTa •:J>•;p,1« '·-lHKaro) IICllOllb30B8liOCb no .tiBa perBCTp8 Ha K&lKllYIO KOOp.tiBHaTy 

10 

""' ~ ~u• 

.,. 
!j ,,, 

x u y • Curnan, <PuxcupyrowuR aApec nepaoR HCKpb!, oc'l'aaaBnHaan ABa perucTpa, cur-

nan BTOpOil HCKpbl OCTaHaBliHB8ll BT0pb!9· .tiB8o PerHCTpbl llOAC'IIITbiBBnB cepBIO BMflYllhCOB 

10 Mru. ropH30HT8llbHaR paseepTKa anunaCb 62,6 MXCSK, YnpaBneaue 38lll!Cbl0 Ha liSIITY 

npoxoauno Tax, 'ITO xorna OAHH perucTp paooTaeT, Apyroll Bbll!aeT un~opMauuro ~a MarnBT-

HYIO neHTYo 

J.1cnO/lb3y9MaH CHCT8Ma HM9ll8 6 KaMep, K8lK.tiBSI K8Mepa •npOCMaTpHeanacb• BHIIIIItOHOM \ 

B 2-X nanpaBJ19HHSIXo J.isMepeHHSI KOOpAHHaT HCKpbl !Ill!! 110Bb!lli9HHSI TO'IHOCTB npoBO.tiHliHCh 

4 pasa. KpoMe aaunbiX o xoopnuuaTax HCKp, aa neHTY sanHCb!Banucb aononnuTenbnbte aau

Hbie - 0 TOKe MBrHBTB, TexyllleM BpeMeHB 'll To.tlo 

QrpaHB'ISnBeM CKOpOCTH Haoopa Bn~opM8UHH B STOll CHCT9M9 HBliH/lOCb H9.t10CT8TO'IB08 

6b!CTpO.t191lCTBB9 3allHCB 118HHblX Ha nanTy ( CKOpoCTb nenTbl IlpH 3a111!CB COCT8BI!Sill8 

112,5 aroliM/ceK npB IlliOTHOCTB 666 xapaKT9pHCTHK Ha .tiiOilM), no MBSHHIO aBTOpOB1 HCKpo

eaH KaMepa H BH.tii!KOHHASI tHCTSMa C'beMa HHcp0pM8UHH MOrliH Obi tjlHKCHpOB8Tb C06biTHSI0 

cneayJOlliHS C HHTepB8liOM IlOpH.tiKa 1 M!t9K, TaK 'ITO 3a HMilYllbC YCKOpiiT8ll~ ( 100 MCSK) 

MOlKHO obme- obi <!>HxcupoBBTh ao 60 coobtTHR. 

3, npHMSH9HH9 oycpepHOJI 'naMHTH' nepea 38llHCbiO BHcpOpM8UHB B8'li8HTY (ananorH'IHO 

paCCMOTpeHHbiM panee CHCTSMaM) 3Ha'IHT~llbHO llOBbiWaeT o6my10 CKOpO<;Tb Haoopa· AaPnb!Xo 
/39/ . 

Buanxou»all cucTeMa c oycpepaoll cpeppHTOBOil •naM!ITbJQ' Bhmonneua B Bepxnu , Bytjlep-

HaSI •naMHTh" I!Mena eMKOCTh 1024 cnoB no 12 oHT, 11acpopMauuSI o cOob!TBH, BKI!IO'IaH cny-, 

lK90llbl9 np1!3n8KB KalK.tloro COObiTHSI, sanHCb!Banacb 40 CliOBaMBo noCJie uaxonneHHSI 

llpHMepHO 12 COObiTHil ~Ta HntjlopM8UH!I nepenHCbiBallaCh Ha MarHHTHYIO li8HTY 38 26 MCSK, 

Opn nnoTuoc\lil 3anucu 800 xapa!tTepacTHK aa nroRM aa KaTywxe ( 2400 tjlyT6B) MOlKHO OblliO 

3allHCaTb HHcpOpMaUHIO 0 176800 COOb!THSIX, 

CHCT&Ma ll03BOliSill8 perHCTpl!pOB8Tb llpHMepHO 30 C06biTBil 38 ceKyH.tiY ( 30 MC9K Tpa·.• 

THliOCb na BR.tiHKOHnoe KO!IHpOBaHH9 O.tiHOrO COObiTHSI H 26 MCSK H8 ilepesanRCb RHtPOPM8UBII ,. 
o 12 coobiTHHX ua nanTy). KaMepa HMena 10 HCKpoBbiX npoMelKyTXOB B •npocMaTpBBanacb• 

BH.tiHKOHOM B 2-X nanpaBli9HHSIXo nn!l per!ICTp8UHR 2-X HCKp B 3a3ope HCllOI!b30B8Il0Cb 2 

aapecnbiX c'leT'IHKa, CqeT'IHKH noaC'IBTb!Banu cepuro ( 20 Mru), Ha'I&HaH c MOMSHTa npo

xolKaeHH!I lly'la qepe3 H30opalKen&e HCKpbi, H OCTaHaBliHB8liHCb B ~0ho!9HT npOXOlK.ti9HHSI 

penepnoll oTMeTKB ua xparo ucxpoeoro npoMelKyTKa, CxanupoBanue npoMelKyTll:a Morno Ob!Tb 

npOB9!19HO .tiBalKI!bl, KO.tl Cp91!H9rO 3na'!enH!I .tiBYX H3MSp9HHil H8llp8BliSiliCSI B oy<!>epnyiO viia

MSITb: J.iciiOllb30B8li8Cb 260 -nunellH09 CK8HHpOB8HBe CO CKOpOCTbiO liHHelinoli paseepTKH 

60 MKcex. CxaHHpoaanu~ oanoro npoMelKyTKa 3anuMano 16 Mcex, cTOllhKO lKe TpaooBanocb 

Ha CTHpauue usoopalKeHHSI BH.tiHKOHa. AaTOpbl npennonara!OT IlOBblCHTb CKOpOCTb perHcTpa

UHH aa cqeT npaMenenu!l oonee obtCTpbtX anpeCHbiX c'leT'IHKOB ( 100 Mru) •. 

CHcTeMa perHCTpaUHB uacppOBbiX nannb!X ( .Alpha as'> Oblll8 CKOHCTpyupoBana c Ta-

KHM p8C'I9TOM, 'ITOObl ee MOlKHO OblliO HCllOllb30BaTb B pa3liH'IHbiX 9KCll9pHM9HTaX CO CTa-
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THeTHqeeKRM noeTyi1I19HH9M naHHhiX (pRe, 16) • noMHMO KOilOB 0 KOOpllBHaT&lt BCitpi>!, B 6y -

ijlepHy!O "naMRTb'' MOI'I1H 3aHOeHTbeR UH$poBaH HH$OpMaUHH OT .!J.OI10riHHT9J1bHb!X MOHHTOpHb!X 0 
'0 

eqeTqRKOB H exaM. ynpaBI19HHH, a TaKlK9 KOilbl, xap&JtT6pB3YIOIUB9 OI1p9119J19HHI>!ll Ma_<;_CHB 

RH$OpMallHHo 

CReTeMa perReTp8UHH BKn~qaeT B Ce6g T8KlK9 KBTO.D.RO-nyqeay!O Tpy6xy 11I1H ~aCTH~

HOI'O KOHTpOI1H 38 XO.!J.OM 9JtenepRM9HTa B 3a pa6oToft annapaTypblo 3T8 Tpy6xa -~lK6T HC

J10J1b30BaTbeR I1I1R BB3yanbBOI'O KOHTpon~·3a pP.60TOft BB.!J.HKOHa H llpy!'HX CXaM npeo6pa30B8-

HHR RB<I>opM8UHH, e npyroft eTOpOBbl, Tpy6Ka M0lK9T enyJKHTb BH.!J.HKaTOpOM .!J.I1H RH$opM8J1HB, 

eqRTbiBaeMoll e neHTbi. B 9TOM cnyqae C'IHTbiBSHBa aa.popM&UBB e naRTbl npoao.o.anoc& oT

nenhHOll nononBRTen&HOll ronoaxoll, KOTOpaa paenonaranach 3a ronoaxoll _aanRCB a .o.aaana 

eR!'Han C 3a,!J.9plKKOll B seeKOnbltO MeeK OTBOCHT9J1bBO 3anBCb!Ba!OIU9I'O KO,!J.a, 3Ta RB<I>opMB-

' UHH npeo6pa30Bh!Banacb :B asanoroByiO $opMy .!J.I1H ynpa!llleBHH /IY'IOM Tpy6Jta, no H306p&JK9HBIO 

Ha 9KpaBe MOlKHO 6b!J10 . Cy.D.BTb 00 l!enpaBBOCTB pa60Tbl 06opy.!J.OBaBBH, 

6, KoMnnexcsbte cReTeMbl 

B eoapeMeBBbiX $RaR'IeCKRX sxenepRMeBTax BaMeTHnReb Ten.o.enuuH B npoaeneHBB KOM

nneJteHwx 1!3MepeBRft, BOI'.D.a O.!J.HOBpeMaBBO pei'BCTpBpyiOTeH B9CKOJ1blt0 napaMaTpOB HCCneny~ 

eMoro eo6htTHH, UR$poahte MeTOilhl perseTpauun o6nanaJOT T9M B&lKHb!M npeRMymeCTBOM, 

qTo !HeeMOTpR HB pa3J1HqHhle M9TOI1bl KO.D.HPOBBHHH IIH$OpM8UI!H 0 HBKOI1J19HH9 H nepBR'IHBH 

o6pa6oTKa uR$poBhiX llBHHbiX .o.ns 6on&WHBeTBa M9TOI10B HBI1HJOTeH O.!J.HOTHI1HhlMH, KpoMe To-

I'O, M9TOI1HKB ReKpOBbiX K&Mep H MHOI'Oe'leTqHKOBhlX eHeTeM nerKO eo'leTaeTeH e M9T011B

MH aMI1J1RTYI1HOI'O H BpeM9BHOI'O aBaJ1H3B, ltOTOpb19 T8KlK9 HCI10nb3YIOT UB$pOBYIO TeXHBKy, 

Bee 9TO onpenerrHI10 pa3BBTH9 KOMI1J1eKeBbiX UH$pOBblX eHeTeM pe!'HeTpaUHH, KOTOpble 38 

noenenHHe I'OAbl WRpOKO Ha'IBJ1H npHM9HHTbCH B SKenepltM9HTBX $R3HK!t Bb!COKHX SB9pi'Rft, 

3Tu yeTpol!eTaa, xax B MsoroMepsble aH&I1R3&TOPbi $R3RKR Hlt3KHX sseprRII, MOlKHO sa3-

aaT& MHoronapaMeTpoBb!Mlt perlteTp!tpyiOIUltMR e~teTeMaMH, Oslt Tpe6yJOT yaenR'IeRI!H peracT

pHpyromero o6opyAOBBHHH, yenOJKH9HHR 9!'0 $yBKUltOB8J1bHl>IX y3J10B1 e Jlpyroft eTopoBb11 

Bb!ABI!I'BIOT TpeOOBBHRH K 6onee 9MKHM CBeTeMaM rJ1aMSITlt• I! 6onee ObleTpb!M eReTeMaM 

o6pa60TKHo 

CTpyKTypa KOMI1I19KeHblX eseTeM pe!'ReTpBUHH OeTa9TCH B bcHOBHb!X qepT&X TBKOft lK91 

KBK H AI1R paeeMOTp9HHblX Bb!W9 6ee$HI1bMOBblX eReTeM, 

1. Pa3BRTR9 KOMnnexeHblX eReTeM perHeTpauRB Illt$pOBOft HH$opMaUHlt MOlKHO npocne

/41 42/ 
AHTb Ha I1pi!Mepe 6onee paHHHX elteTeM 1 , llnH HHX xapaKT9pHO npRM9B9BH9 6y$epHOft 

•naMHTR~ H MarHHTHoll neaTh!, 11enonb30BaBRe UBM Jli1R TeKymell o6pa6oTKH HH$OpMaURlt 

/41/ 
OTHOeRTeR x 6onee n03nBHM eReTeMaM, B Pa.o.aauROHHoll na6opaTopRR B EepKnH npH 

I1pOB9A9HHH SKenepHM9HTOB J10 I1ltOH-I1ltOHHOMY paceeHHlt!O Rei10I1b30Bai1Beb 108 CUHHTHI1I1HUH-

IS 

·. 

!" 
i,,. .:, ,[ • ;+ \ - 't ~ 

·~~ 
\, 

OHHb!X eqeT'IBKa I! -XpoH0TpOHH09 YCTpollcTIIO 11I1ll OJ1pe.o.eneHHll Bpe~aBR nponeTa BeiiTpo• • 

BOB (pHC, 17), l.fHcj.OpMaUBH 0 C06b!THH BKnJOqana Beero 21Q flHT, 3Ta HH<!iopMallHH $R'KCHpo

Banaeb BHaqane a .peppHTOBOft .. naMHTa• ( 210 x 10) 1 a 3aTeM noene 3ano.mteHH!I <l>eppaToBOft 

"naMHTR" 3BI1HCbiBanac& na MarH&Tsyro nasTy B KO.!J.91 npHsHTOM .o.nH M~WHSbl IBM 709, 

CHcTaua, perH!:;.panHB • Lodeaw • Aproscxoft HanuoaanbBOll na6opaTops111421 npensa-

3aaqanac& .D.nH perBCTpan&B KOMnneKCSOll UR<I>pOBOft Hs$opMaUHH1 nonyqaeMoll s·a yeKopRTe-

1 ne ( p&C, 18,), 3a Bp9MSI HMnynbca ( 1 - 200 MCeX) Hs<l>opMalli!H SaKannHBanacb B $eppi!TO-. 

aoll~.naMSITHi(1024x12) 1. a M9lK.D.Y BM/IYnbeaMH ycxopBT9nH (2.;. 4 cax) A6BHble neperrsCbl• 

aanaeb BB MarHBTSYIO I19HTYo 

2, B axcnapuMenTax1 npoBO.D.HMblx a Xapysnne c axyeTH'IacxHMH HeKpOBbiMR xaMepa-
/31-SS/ 

MR 1 perRCTpl!poB&nOCb Bp9MSI RpoXOlK.!J.9BHH 3BYK8 B JtaMepax, Bp9MH nponaTa '18C - , 

TRUbi M!llK.D.Y nayMa C'leT'IHKaMR H aMnnaTyAa a o.o.soM 1!3 e'!:eT~HKOB, KalK.D.oe co6btTHe xa

paKTepB30Banoc& I1pRM9pSO 200 6HTaMH, KOTOpb!9 3BHOeHnHeb B $eppHTOByiO 'naMliTb .. , 

(16xl6), 

llanbseftruee pa3BBTHe CBCT9Mbl Xapysnna npoHCXO.!J.RJ10 B sanpaaneHRH yaaJ1H'I9SRR e).(

KOeTR I1pOM8lKYTO'IHOft $eppHTOBOft •naMRTH• lli1S! perReTpa~HB 6on&mero JtOnH'IaCTBa nap~

M9TpOB R B sai1p8BII9BBR Rei10J1b30BaBHl1 AI1H T9KYIU9i! o6pa6oTKB Bbi'IBCJ1HT9J1bSOft M6WRHbl 

" ORION" 
1481

, EnoK-cxeMa uu<!>poaol! perueTpRpyromall 'laeTR npHBaAesa Ha pile, 19,-

-· II AnnapaTypa npeAsaaHa'lanaeb Anl1 H3y'lesH!I peaKnall rr +.p .. £ + D • 0AHRna.o.naT& RC-. 

KpOBb!X KaM9p1 p8CI10I10lK9SHNX B Onpe.o.eneHHOi! I'80M9Tpi!B1 I103BOnl1'1! onpa.o.en!ITb MOM9ST 

BXO.!lSOI'O I1BOBa1 TpaeKTOpHIO I1BOsa. B BOAOPOASOft MHW9SH1 yron I! MOM9BT BTopH'IHblX 'IBC

TRU, B o6meft enOlKSOCTR npeAnonaraeTCl1 RCI10nb30B8Tb 0KOI10 66 MRKpo<l>osoB, no CHI'Ha~ 

ny OT KalKAOI'O 1!3 HHX B COOTBeTeTBYIOIUBa J1HHeftKH B $eppi!TOBOft rnaM!TBr ( 128x 16) .. 
6yAeT 3£1SOCI!Tbel1 KOA1 xapaKT9pH3YIOIUHi! eoeTOl1HH9 8Apeesoro cqeT'IHXa' (aaanorii'IHO CHC'• 

TeMe pae. 13), HcenanyeMblft n•ana3oH BpaMeBH nponeTa ael!Tposa 20 f 60 nceli:1 rrpe.o.aa

pHTen&so TpaHe$opMHpyeMbli! C I10MOIUb10 9Kenas.o.epa B AHaJ1630H .!J.O 260 MKeaJt1 6yA8T aa

HOei!TbeH B •naMSITb• B Ka'leeTBe OAHOI'O CJ10Ba, llononsHT9nbHO B •naMSITb• 6y.!lyT 3anH

eb!B8Tbe!l KO.!J.bl 1 xapaKTepH3yiOIURe HOMep OAHOI'O H3 6 Heft TpOSHb!X e'I9T'IHKOB1 B ltOTOpoM 

f•POH30WI18 perHCTpaUHSI,_ '!:Reno 'laeTHU Ha BO.D.OpOASOi! MHW9SB, 'IRCI10 B3MepasHft, eoCTOli

SH9 MBI'SHTa H T,.!J., BpeMR perHCTpallHH RB$OpMaURH B $eppHTOBYIO naMSITb eOCT6BHT npH

MepHO 4 16 Meex1 oKono 4 1!3 HHX oyAeT npHXOARTbeR sa pa6oTy K&MepN. 

noene perHeTpallHB KOAbl nep938J11!Cb!Ba!OTCSI sa MarHHTHYIO neBTy nesTonpOTRlKHOI'O 

yeTpolleTBa Potter TM 120 (cxopocTb neHTbl 120 .D.IOIIMOB B ceK, 1 nnoTHOCTb 3anHeH 

200 6HT Ba A!OIIM), nesT a pa6oTaeT B p9lKHM8 CTapT - CTOJ1a e 6 MC9K H8 pa3rOH H oe

TaHOB, 3anHCb RR<I>opMallHH sa nasTy .!J.'J1ll Ha.!J.9lKHOCTB npoH3BOARTeH ABalKAblo 06mee Bp9MSI 

nepe3anHCH 1!3 .PeppHTOBOft •naM!ITB• sa nasTy eoeTaanHeT npHMepHO 20 MeeK, Co.o.epJKR

MOe I18MRTH1 I10MHMO aanHCH sa nasTy, MOlKSO OTJ1e'laTaTb B 119eliTR'IHOll <l>opMe HJ1H Bbl• 

B9CTH H8 5-AOpOlK~'ISYIO nep<!>oneHTy, 
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Hmj>OpMaUH>I, 3aperaeTpHpoaaHHa>l B ljleppHTOBoll naMHTH, MOJKeT tlbiT& HenoopeneTBeH-

HO BbTB9.lleHa 
ll/1>1 TeKyWel! otlpatlOTKH B Bbi'IHe/IHTen&HyiO M8WHHy, paenO/IOJKeHHYIO 38 .:. 

300 MeTpOB oT aKenepHMeHTa. BpeM>I Ha nepens'ly aeell HH$opMaUHH H3'nsMHTR'eoeTSBHT 

npaMepHo 2,2 MeeK. MswaHs 6yneT pa6oTaT& B pelKRMe npepb!BBHHH, TSK 'ITO MaKeHMS/I&HOe 

apeM>I OlKHllSHIISI He 6yaeT npeBbiWST& 10 MeeK, ( B epeaHeM He 6onee 100 MKeeK), npellyC-

MsTpHaseTCS! TaKJKe aaon llBHHbiX e MarHHTHOll neHTbi a • ORION • qepe3 6ylj>epayro; naMHT&, 
r • 
. ) 

3, AHanorH'IHB>I eHeTeMa perHCTpsuHR KOMnneKeHbiX naHHbiX e UBM eoanaaa a 

UEPHe144 ~ Oaa npellHS3Ha'laeTCSI A/Ill npoaGAGHHll CGpHR HeeneAoaaHHll HGCT!ItlHI!&BWX· ·'lac-

THU B peaKUHSIX THUS IT-i-:p .. p +'X , rne X MOJK9T tlWT& tl030HOM, SlllGpHb!M 1!306SpaM H/IH 

B03tlyJKAeHHbiM rHnGpoHOM B 3SBHCHMOeTH OT THUS tlOMtlSpllHPYIOWHX 'ISCTHllo 

CHeTeMa BK/110'189T (pH Co 20) HeKpoBb!G KaMepbl ( S I - S 4 ) , rOilOeKOUH•.li9CKH9 

eueTGMbi ( H 1 - H 4 ) , .QeTeKTopm 'ISCTH!l lll!ll perHCTpauHH aMni!HTyll, apGMSBH nponeTa 

npoToHa oTAS'IH ( R
1

- R
1

) H llpyrHG yeTpollcTaa. BcSI HHijlopMaUHS! 6e3 xaKoll-nu6o npe

eenGKUHH 

HYIO IlGHTY 

lj>HKeHpyeTeSI nepBOHa'la/I&HO B 80 pGrHCTpax, a 3aTGM 3anHeblB8GTCSI Ha MarHBT~ 

e noMow&ro neaTonpoTSIJKHoro MexaHH3Ma IBM 7830 (pRe, 12), Ha KaTywxe e 

4 
2400 ljlyTBMH neHTbl perHCTpHpyeTeSI 3,10 COtlb!THJI, 0ueHHB8SI eljlcpGKTHBHOCT& 

10
3 

COtlb!THII 3a 'laC, 

pGrueTpallHR 

a 30%, aaTopbi npGnnonararoT pGrHeTpupoaaT& 

napa/1/le/lbHO e 38UHe&IO Ha /leHTY '18CT& HHij>OpM8IIHH MOlK9T HanpaB/ISIT&CSI B Bbl'IIICI!B-

T9/I&Hyl0 MaWBHY • Men:uty AilS! HpOB9A9HHH TGKywell otlpatloTKH e llG/1&10 npOBGpKH llOCTO• 

aepnoeTH perneTpnpyGMb!X llBHHbiX H KOHTpoi!H pa6oTbl oTAei!&HbiX 6noKOB cueTGMbl, Pe3yn&

T8Tbl MaWHHHOll OtlpatlOTKH MoryT UG'IaTaT&CSI C UOMOtn&IO uHijlponG'IaTH B TOll KOMHaTe, r.Qe 

HaXOllHTCSI 3KenGpHM9HTaTOp, 

Mawuaa • Mercuty • CMOlKGT o6pa6aTb!B8T& B npouecee 3KenepHM9HT8 IIHW& OKOIIO 

1/4 aeell peracTpupyGMoll uHijlopMauuu, Ans nonsoll o6pa60TKR A&HHhlX npeAnonaraeTCH uc

non&3oaaT& tlonee npaH3BOllHT8/I&Hb19 MaWHHbl, B KOTOpble .QaHRb18 BBOilH/IBC& C MarHBTROJI 

neHTbi. 

4, Cneuuljluxa sxcnepBMeHTOB aa ycxopRTenHx, CBSI3BHBall c BMnyn&cBblM noCTynneaHGM 

P&ljlopMallRH, Bbl3b!BaeT HeOtlXQAHMOCT& llpBM8HEiHHSI 6yljlepHbiX 3aUOMHHa!OtnBX YCTpoi!CTB ne

pGil 38llHC&IO eotlb!TRII H8 IlGHTY• EMKOCT& tlyljlepBOI! "naMSITR' B 9TOM Clly'l8e Ol):p9Aellli9TCII, 

C OAHO!i OTOpoRbl, Otl'b8MOM RHijlopMallBH, OlKIIJ1a9MOl! 38 RMnyn&C yCKOpRT911SI, C Apyroll CTo

pOHbi, Oll'rHMaii&RblM HCllOIIb30BaHH9M MBrHRTHOII /19HTbl H yMGH&tn9HR8M Bp9MGRR 3aURCR, 

C SToll nGn&ro uenGcoo6paaHo npoBOilRT& aanac& aa neaTy uenoll 6on&woll rpynnbl cotlbiTRII, 

e TeM 'ITOtlb! BpeMH aa pa3rOB H OCTBHOB IIGBTbl BHOCH/10 tlbl OTBOCRTGII&HO B8tl0li&WOII Bll:1181l 

B Otltnee BpeMSI 3anHeH, B CBSI3H C STIIM B c5on&tnllX KOMUIIGKCHb!X CHCTSMaX Oc5'b9M c5~p

HOII naMBTH llOCTHraeT HHOrl1a H9CKO/IbKBX Tb!CB'I CIIOBo 

/45) 
B KoMa;;":tCHoll peracTpupyrm11e1t cueTeMe EpyxxeliB9HCK011 H8UHOBam.aoll nac5opaTOpllll , 
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npeJJH83Ha'la8MOII 11iiB pac50Tbl e CIICT8MOJI 113 rOI10CKOll!I'IGCKIIX e'le'I''IHKOB, IICKpOBb!X KS

Mep H T,Jl,, 06'beM 6yljlepHOil: lj>GppHTOBOi! *naMS!TII" COCTSB/ISI/1 4096 48-pa3plii1Hb!X C/IOB 

(pile, 20): 8 6yljlepHyiO "ll8MHT&" UHijlpOBaSI HH$opMaUHB 3aUHCbiBa/lse& enOB8MH UO 48 c5'HT 

qepe3 ynpaanseMbie K/110'111, KaJKAoe co6biTIIe Morno xapaKTepH30B8TbCH ae 6onee 'leM 15 

cnoaaMH. Uaxn 3anucH 38HHMan 3,5 MKCeK, 48-pa3pBI1Hbill BX011HOll perueTp acnon&aoaancst 

TBK~e KaK CI1BBraromHi!CS! 1111S! llpH9M8 KOI10B H3 "naMBTH" II 38UHCII HX Ha MarHIITHyJO 119H

Ty, nepe3aUIIC& IIHijlopMaUIIH Ha /19HTY Up0113BOI1H/18C& 11Hc5o llOC/Ie 38ll0/IH9HHSI BCei! npoMe

JKyToqHOll naMSITH, nu6o no OKOH'IaHIIH HMnyn&ca ycKopHTG/111, B nocne11H8M cnyqae nepG3a

nHC& BKIIIO'Ianac&, &CIIII B •naMSITH' 6bi/IO' 3aperHCTpllpOB8HO Ollp9ll911eHH09 MHHHMSII&HOe 

•111cno eoc5biTHII. 

'1',' 

· 3anHCbiBaJOtneG ycTpollcTBO Potter MT 120 np11 cKopoeTH llBHlK9HIUI neH'I'bi 112,5 AJOit

MOB B C6KYBilY llOnycxaeT ll/IOTHOCT& 38UHCH 200, 555,5 H 800 xrpsKTepiiCTHK Ha 11JOIIM, 3a~ 

nHeb HH$OpM81lHB npOBOllH/IaC& UO 6 110POlKKaM, C911&MaB 110p0~Ka 11Ctton&30aanac& 1111!1 KOH

TpOI!bHOrO npH3HaKa (ljlopMa 3anHeH Mawsa IBM). Morna llenc)n&30BBTioCB 11Ba I!GHTonpoTHlK

HbiX MexaHH3Ma, aBTOMaTH"'9CKH nepGKIIIO'IaiOWRGCSI npH 3anonHeHHH /19HTbl ( pRe,• 21), na

pannen&HO C 3aUHC&!O Ha MarHHTHYIO IlGHTy 'laCT& HHijlopMauHII nepe11aaanaCb 110 IIBRRR CBB-

311 B Bbi'IHCnBTen&ayJO MawHay • Merlill • 11/ISI TeKymell o6pa6oTK!I. B sKcnepaMeaTax no 

HCC/19AOBaH!IIO paCCSSIHIISI UHOHOB, I{ -M930HOB, npOTOHOB Ha npOTOHaX Ha Mallb!e yrllbl 

CKOpoCT& llOCTyll/19HIIB HHijlopMall!IB MOrna 6b!T& 110eTSTOi!Ho BblCOKOil:: OKOIIO 10
6 

e06biTHil: B 

'18C ( npR 'IGTb!p9X 48-pa3pS111HblX C/IOB aa C06b!TH9), B STOM CIIY"'BG MaWI!Ha CMOlK9T Otlec

ne'IHTb o6pa60TKY TO/IbKO 1/7 BCell RHijlopMaJlHH1 perHeTpapyeMoll Ha MBrHHTHOll /19HT9, 

( 011HH pynoH neHTbi 3anonaSincH 38 10 MHHyT), Pe3yn&T4Tbl oc5pa6oTKR aa Mawaae Mornu 

nepe11aeaT&CS! o6paTHO K 3KCll9p!IM9HTaTOpy I111S! npGI1CTaB/IGHRSI Ha 3Kp8HG OC~IIIIOCKOna, 

nonHBS! o6pa60TKa pe3yn&TaTOB B 3TOM cny'lae npoBOI111TCS! Ha MBW6HH IBM 7094. 

Ha puc, 28 npHBG11eHa 6noK-cxeMa 011Horo Ha nnaaapyeMblX aKenepHMSHTOB c acnon&-

3oaaaaGM 11aHHOll eHeT&Mb! ( H3Y'I9HHe ynpyroro paCC6S!HHSI IT :!:i npH 11-21 faa/c), By-, 

11\VT HCU0/1&30BaHbl TpeX3a30pHbl9 aKyCTH'I9CKH6 HCKpoBble KaMGpbl e 'l._eTb!p&MSI MHKpoljloaaMH 

Ha 3a30p ( SC ) , roi10CKOUH'IeeKHG eHeTeMbi ( H ) , enHHTIIIInSIUHOHHbie H qepeHKoaeKHG C·'leT-

'IHKH, npei1UOIIaraeTCS! HCUOIIb30BaTb 11Ba tliiOKa ljleppHTOBOJI 6yljlepfioil "nSMSITB' C GMKOCT&IO 

4096 48-pa3plii1RbiX enoB, 

5, npGI1b!I1YII!Bil npHMGp HariiS!I1HO UOKa3b!Ba9T, 'ITO o6opyi10BaHHG 6yljlepaor0 XpaH9HIIH 

UHijlpoBOJI HHijlopMBUHH nepe11 3aUHe&IO ee Ha 119HTY '!:aCTO BblpSCTaeT B 110eTaTO'IHO C/!OlKHYIO 

CHCTeMy c 6on&II!BM o6'heMoM lj>GppRTOBOII 'naMSITH", ApyrRM aapRaHTOM peweHHSI 3al1a'IB 

MoJKeT 6blT& npHMOG Hcnon&3oaaHHG UBM I111S! .STHX uenGl!, PSI11 coapeMeHHbiX UBM HMeeT 

P83BHTyiO CRCT9;>.q BB0118 UH$pOBblX 11aHHbiX UO H9CKOnl>KHM KSHSIISM H eHCTeMy npaopHTGT

HOrO npGpbiBaHHSI, 3To no3BOIIHGT Henon&3oaaT& UBM 11/IB npaeMa ualjlpoaoll ualjlopMSilHH 

OT aecKOII&KBx He3aBBCRMbiX sKenepHMGHTOB. Oeaoaaoll aonpoe Hcnon&aoaaHHS! UBM a STOM 
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,u~,· If.!, 

cnyqae CBOaBTCA K "paayMHOMy• aeneHHID BpeMaBH pa6bTM M&WHBW Mamny H8CKGnbKRMH 

aana'laMH u nporpaMMHpoaaHHID npuopHTeTaoro npepwsaaua ana npueMa RHfopManaa, (~a 

aonpoc&I paccMaTpuaanuc& 
/2/ 

TanbHblX U9HTpOB , ) 

npu auanRae Bcnon&aoaaaaa UBM a xa'lecTae ocaoBM aaMepu~ .•·· 

/46/ 
8 rapaaacKOM yHHBepCHTeTe C03baaa CHCT8M8 perHCTp8UHR UH~poBOft HHfop~aQHH 

OT H8CKOnbKHX aeaaBHCH·.MMX SKCnepHMeHTOB Ha OCHOBe YHHBepcanbBOft Bbl'IHCnHTan~Oft M~

W HHbl PnP-1 ( pHc, 24). 

3a xamnwll UHKn ycxopuTena ( 16 MceJt) a UBM MomeT nocTynaT& no necl!TB 18-paa

panawx enos, xapaxTepuayro wux sJtcnepuMeu'ran&ayro BB~OpManaro, nony'!aeMyro sa ycJtopaTe.,. 

ne. KpoMe Toro, uu~oaasr BB~opManusr MomeT nocTYn8Tb OT npoaorrO'IBMX HCKPOBMX xaMep, 

rae aoaMOJKHbi aarpyaxa, xapaxTepuayromaecsr COTBIIMR cnoa aa xamnwll nuxn ycJtopRTensr, 

a TAKJKe OT CKSHHpyiDWBX CHcTeM anll nneHOKo Cz:aHBpyrowRe 3aaa'IB Tpe6yiDT OTHOCRTerrbHO 

6on&woro KOnH'IeCTB8 Bhl'IBCneHRll, HO He Tpe6yiDT TSKOJI Cpo'IHOCTH DpH&Ma, Kalt B D~pBMX 

nayx cnyqaHx. 

<l>yHKUHB MSWBHM aaxnro'lanHCb B 6biCTpoM DpHeMe UB~poBbiX A8BBMX ( 200000 CllOB B 

cex) H MHHBManbHOM KOBTpone 38. ua6upaaMOft HH~OpMaUReft nepea 38DHCbiD M8CCBBa XoaoB 

H8 MSrHBTHYID neaTy, KpoMe CTaHnapTHMX ycTpollcTB awaona-aaona (na~pone'laT&,,nep-

¢oneHTa) 1 HCDOnb30BanC51 16-aroJIMOBhlll TO'Ie'IHMI!: OCUBMOCKOD C pacTpOBbiM H306paJKeHB8M 

1024 X 1024, 8 TeX cny'la51X1 Koraa 061>aM BXOAHOI!: BH~OpMaUBR He aarpyJKan' DOllHOCTbiD Ma

WBHy, ORa MOrna npoBOABTb o6pa60TKY aaBHMX B Apyrae CBOI!:CTB8BHWe ell onepaUHBo 

a. HexoTOpbie BOllpoChl llpBMeHeHBSI UBM 

Bwwe 6&mB llpoaaanBaBpoaaH&I npBMepw, xoTopwe aarnSIAHO 11oxaawaaiDT, 'ITO aapSIAY 

C pa3BHTHeM 8BTOHOMHMX UH~pOBbiX perHCT,PBPYIDWHX ycTpOJICTB B 9KCI1epRMeHTan&BOI!: ~H3H

Ke HaMeTHnHCb onpeaeneBHhle TeHaeBDHH HCDOllb30B8BH51 YBHBepcanbBMX DH~pOBhlX Bhl'IHC

nRTenbHhlX MSWHH ansr 3aaaq perHCTpaDHH 9KCDepRMeHTan&HOf!: HH~OpMaUHH H TeKyweJI ee 

o6pa60TXH, 

B Ta6nuue I npuaeneaw ocaoBH&Ie xapaxTepacTHKH paccMoTpeBBMX B SToll: pa6oTe 

uu~pOBhlx perucTpapyromux cucTeM, a a Ta6nune 2 - uexoTop&Ie naua&Ie UBM, ucnon&aye

M&Ix an" aanaq perHcTpauHB a Texymell o6pa6oTKB perBcTpBpyeM&Ix naaa&IX ( on-line ); npu 

STOM UBM ucnon&ayiOTca a xax caMocTosrTen&H&Ie perucTpBpyromBe ycTpollcTaa, llPBHBMaiO

mBe UH~poByiD HBfopM8DBIO 0 CTSTB'Iec'KH DOCTynaiDWBX C06WTHHX1 B Kalt '18CTb 6onee CnOJK

HhlX CBCTeM, B KOTOphlX AllB npReMa CTaTBCTB'IeCKOI!: B~OpMaUBH BCI10llb3YIOTCH cneuuan&

Hbie 6y~epHbie aanoMRH8IDWBe ycTpOJICTB8o 

CymecTaeaayro ponb npu perBCTpaUBB 6on&wuro o61>eMa sxcnepBMeacan&aoll I!IBfopMa-
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UBB RrpaeT M8rBHTB.851 neaTa, HCDOnb3y~M851 B KS'IeeTae B&ltODBTena BHfopM8UHR
0 

npBMeHe

HHe UBM ae ucxnroqaeT aeo6xoAHMOcTH npRMeaeaBe naBThl1 nocxon&ay o61>aM u~opMauuu 

H CKOpOCTb ee llOCTyrrneBRSI B pnne cnyqaea 11p9BOCXOAliT eMXOCTb OllepaTHBBOJI"naMBTB"H 

6&ICTponellcTBHe UBM. 

Man&Ie UBM c &MKOCT&ro "naMBTu• a aecxon&xo TbiCB'I cnoa ( 18-24 paapBaa), ap~Me
TH'IecxHMH onepaUBBMB C ~HKCBpoB8HBOft 38DSITOI!: H 1-2 yCTpof!:CTB8MR 38DBCB 88 MarRBTHyiO 

neaTy OK83b!B8IDTCB O'I&Hb yao6HhlMH YCTpolleTBaMH anB DpBM&BaHRll B CHCT&M8X H860p8 

naHH&IX R ynpaan&HHB sxcnepHMeHTOM, MaT&M8TR'Iecxue onepana• uan perxcTpHpyeMoll ua

~opManaell, llpOBOaBMhla Ha STHX M8WHH8X, n03BOllBIDT 3H&'IHTenbHO p&CWHpliTb B03MO*HOCTB 

Texymell oneuxa perxcTpupyeMoll RHfopMauRH H aa 6aae STOro ODTBMB3BpoaaTb xon npoae

neaa" sxcnepBMeHTa, Onaaxo ana nonaol!: o6pa6oTJtB sxcnepxMeBTan&HhlX aaHHhlX Taxue Ma

WHH&I H9AOCT8TO'IHO YHHBepcarrbHhl 1 Be o6n&A810T aOCT&TO'IBhlM 061>eMOM Ollep&TliBHOf!: 'll&Mli

TH" 1 B aOCT8TO'IHbiM 6&ICTpoaeJICTBH&M , 

Son&wae UBM, ecTecTaeaao, c ycnexoM Morn• 6&I 'cllpaBBTbcB• c 

paUHH 9KCD8pRMeHT8llbHOI!: HH~OpMaUHH H ee T&Kyweft 06pa6oTXOf!:
1 

onaaxo 
38A8'18MB perHCT

DpBM8B8HRe 6on&-

wux UBM a oTnen&HhlX sxnepHMeHTax aaTPYAHHTen&ao, 'ITO npaliUie acero casaauo c B&Ico

xol! CTOHMOCTbiD TBKHX M8WHH, 

OnpeaeneHHbiM KOMDpoMHCCOM B STBX DpOTBBOpe'!BliX BBnBIOTCB
1 

DO-BHARMOMy
1 

CBCTa

Mbl ua 6on&wux H Man&IX UBM, snexTpH'Iecxa CBH3aaliwx M&liUiy co6oll nn11 o6Meaa ua~op

Mauuel!. 3a Man&IMH UBM ( c~ cneuuanbHhlMB ycTpollcTBaMR npenaapaTen&Hoft peracTpauua 

9KCnepHMeHT&nbHbiX aaBHblX BnH 6ea HHX) OCT8IDTCSI ~YBICDRR perHCTp8UBB R Tez:yrueft o6pa-

60TKH '18CTH perHCTpapyeMbiX a&BHbiX, 0CHOBH8A 110nH8B 06pa60TX8 aaHHhlX OCTa&TCll 38 

f5on&Wol! UBM, 
f• 

B UEPHe, uanpHMep, a xaqecTae Taxol! f5on&woft Mawaaw npennonaraeTcB ucnon&ao

/4/ B8Tb MBWHHY TRna cnc 6600, 9 neKTpH'I9CKH CBSI38HBYIO c Hecxon&ltliMB M&nbiMH UBM • 
~ 

B Xapysnne a xaqecTse Taxoll MaWHHhl nnauupyeTcB 'Atlas·~ .• 

CoapeMeHH&Ie 6onbwHe UBM ae Ton&KO noaaonBIOT npBHBM8Tb u. BbiBO.llHTb HH~pMauaro 

B sune xonoa no aecxonbKkM kauanaM, ao H noaaonl!IDT npoeonHTb MaTeMaTH'Iecxue onepa

UHH no uecxon&KHM ueaaBHCRMhiM nporpaMMaM, 3TOT peJKHM paanenea:us apeMeuu UBM MeJK-

ny aecxon&KHMH aana<~aMH ( time shazing ) D03BonBeT napannen&Ho npoaoaHTb of5pa6oTxy 

8KCnepHM8HTanbHblX aaHHblX an11 HeCKOnbi(HX 8KCnepHM8HTOB B DpOBOilHTb apyrHe MaTeMaTH

'IeCKHe onepauuu aa UBM c TSKHM pacqeToM, 'IT06&I HAH6onee s¢<jleKTRBHO ucnon&aoaaT& 

Bp8MII pa60Tbl MSWHHblo 

Bonpocw ucnon&aoaaaus UBM B peJKHMe "paaneneHHB apeMeau• ~te~<:lY aBTOHOMHbiMH 

aaaa'laMH perHCTpaUHH H o6pa6oTKH HH~pMaUHH TeCHO CBB38Hhl C BCe ycnOJKBSI IDWHMCSI npor

p8MMHpOB8HHeM H ynpaaneHHeM pa6oTol! UBM Hnu, npyrHMH cnoaaMH, c aonpocoM •aaauMo-
. /6/ 

ael!CTBHII' "'enoBeKa .H Bbi'IHCnHTenbHOl! MSWHHbl , 
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npoMe>KyTO'IHblM 3B8HOM M9>KAY qenoBeKTOM R Bbl'IRCnHTenbJIOII M8WRBOft BBn1110TCll! 

ycTpOIICTB8 BblBOA8-BBOA8, BH3yanbHOrO npeACT8BneHB11 pe3ynbT8TOB B3M&peHBII H Bbl'UICn&-' 

HHll, ycTpOl!CTBB AOCTyna K HH«jlopMaUBH, xpaHBMOII s•naMl!TB
0 

M8WBHbl, B3BBMBOrO ynpasne- ·~ O 

1
:aH UBM 11 onepaTopoM H T.A. CsH3b 'lenoseaa co sceMH ljlyaauaoaanhablMB yanaMH-Mawa-

Hbl pernaMeHTHpyeTcH H ynpasnHeTCH nporpaMMBMR,. H XOTB B nporpaMMBposaHHR paccMaT.• 

pasaeMblX 3aAB'I 3HB'IHT9nblf0 M9lfblll9 ycn&XOB, Be>KenB B 3Bll8'18X MBTaMBTR'I&CKBX Bbl'IBCN 

neHHII, MO>KHO O>KHllBTb onpeneneHHblX ycneXOB B B STOll' o6nacTRo r' 
,_) 

npaMepoM ycnewaoll paapa6oTKB s o6nacTa acnonbaosaaas UBM s peJKBMe •pacnpe~:~e~ 
161 

neHHB speMeHH' BBnBeTCll npoeKT MaCC&'IyC&TCJtOrO T&XHOnOr'H'IQCKOro HHCTBTYT8 , HHTe-

f'OCllbl8 ne TOnbKO C TO'IKH 3p&HBll MBTQMBTH'I&CKBX MQTOAOB Oopa60TKB 0 HO H C TO'IKB 3pe

iiHSI o6paweHHSI K MBWHH8 0 B TOM 'IRene nnSI BBOllB H BblBOll8 SKCnepHM&BT8nbBbiX ll8l1Hb1Xo 

Cornacao aToMy npoeKTY K UBM a 6onbWOMY 'IHCny CBSI3aHHblX c sell scnoMoraTenJ>BbiX 

r:peACTB ( TpBHCnSITOpbl, fiOAnporpaMMblr ljlH3B'I&CKH8 Ta6n&Ubl, yCTpOI!CTB8 BBOAB-BhlBOll8 B T,A,) 

nonyqaroT ~:~ocTyn o~:~aospeMeaao aecKonbKO noTpe6aTenell. Ka>KAhlll noTpeoaTenb aMeeT upa

Moll llOCTyn K MBWHHQ C nynbT8 BBOA8-BbiBOil80 KOTOpb!l! B H8CTOHWee apeMR OOOpyllOB8H 

TeneTallnOM, HO B 6ynymeM MO>K9T 6b!Tb YKOMMaKTOBaB 6onee aljlljleKTBBHblM CpeACTBOM npen

CTaaneHHB naHHbiX ( HanpHMep, aneKTpOHHo-nyqesoll Tpy6xoa). nynbTbl MoryT Ob!Tb pacnono

>KQHbl naneKo OT MBWHB ( onaa axcnepaMeHTanbHblll ceaac ·pa6oTbl nposonanca 'lepea Alll:laB

THKy). 

Ka>KAOMY noTpe6aTenro OTBOAHTCR HQKOTopoe MQCTO B ABCKOBOl!"naMRT~ UnB xpaBeHBR 

csoax nporpaMM H naHHbiXo Coo6ma>ICb c UBM TeneTallnoM, noTpe6aTenb MO>KaT aaAa•J> 

>KenaeMb!l! S13biK nporpaMMHpOBBHHR, np>IMO fiB'IBTBTb CBOH KOM8Bilbl, Bbl3biB8Tb nporpaM

Mbl, COCTBBJISITb <..BOlO nporpaMMY B ToLl .• Ka>KAOMY fiOTpe6BTemo KaJK&TCR, 'ITO OH OABB 

fiOJIHOCTblO ynpaBnReT MBWHHOI! (ecnH HQ C'IHT8Tb 3BA9p>KKH nopRAKB H9CKOn&KBX ll&CRTKOB 

ceKyHA aa-3a pe>KIIMB "pacnpe~:~eneaa>I speMeaa•), 

Hcao, 'ITO a-roT sapaaaT acnonh30B8HB>I UBM pewaeT MBorae KOHKpeTHble npo6n&Mhl 

"KOHTaKTa' qenosexa c Mawaaol!, Mo>KHO aeMeAneaao BBil&Tb, lt8K 'pearapyeT' UBMJ a 

BHeCTH Heo6XOAHMb!9 KoppeKTHBhlo nc!'lxonorH'IQCKHII Bh!Brph!W orpoMeH H MO>KeT Oh!Tb npo ... 

annrocTpaposaa TeM ljlaKTOM, ''ITO Maorae aa cTapwax ljlaaaxos MaccaqyceTcxoro Texao-

nOr'H'I8CKOr'O HHCTBTyTa, KOTOpb18 Bb!CTynanB npoTBB H&fiOCp&ACTBQHHOrO BCfiOJib30BBHH>I 

UBM, C'IHTa>I aTo pacTo'IHTen&cTBOM speMeaa, Tenepb BMe!OT pa6o'l!le nynbThl B caoax 

~ta6aaeTax H noMa •
161 
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2 3 4 5 6 7 

AKYCTHqECKHE HCKPOB~E KAMEP~ 

EpacTonh 
/25/ 

48x4x4 48 C'leTHhiX nep«jloneHTa pe-
rHCTpOB 

UEPH
1271 

30x6x4 100 MCeK Ha C06biTHe 30 C'leTHb!X pe- nep«jloneHTa 
rHCTpoB M&I"HRT. neHT8 

UEPH12U 16x 16 100 MCeii: H8 co6biTBe MaTpana 16x 16 MarHHTH&SI neHT8 
/ojleppHThif 

Xapyann 
/32/ 

16x 16 M8TPHil8 16x 16 nep«jlonenTa 
/ojleppHTbl/ 

KonyM6HiiCKHA YHH-
32x4:d sepcaTeT136/ 20 C06biTBit B CeXyHAy 32 C'le'!Jib!X M8rHHTHa!l neHT8 IBM 1401 

peracTpa qepea IBM 1401 

UEPH
1271 

0,8 Mcex OT 100 pe-
SDS rHCTpOB 

BHnHKOHH~E CHCTEM~ HCKPOB~X KAMEP 

llpBHCTOHCKBit yHHBepcB
TeT/37/ 16 

4 X 10 Ha 
KaMepy ( 8 Ka
Mep) 

COTHH MCeK Ha C06bt
TBe 

KOAHposaaae oKono I MeeK 
(ae peanaaosaao) 

MarHBTHaSI neHTa 

E 
/39/ 

epxna 40x 12 30 co6b!THA aa ceKyH.Ily 1024 X 12 /ojleppHTbi/ MarHHTH8SI neHTa 

4 5 6 
2 3 

KOMnnEKCH~E CMCTEMbl 

210 X 210 MarHBTH8B neBT8 /41/ BBojlopMaltBII 3a 
BepxnB 210 aecxonhKO 

(ojleppKT&l) HMnynhC yCKOpBTeDSI 

Aproscxas na6o- 210x 10 MarBBTB8B neaTa 
paTOpBB/42/ soo 

(cjleppKThl) 

/33/ 2 coc5blTHB B celt 16x 16 nepcjloneBTa 
Xapysnn 200 

( ojleppKTbl) 

128x 16 MarBBTBaSI ne'IITa ~ORION" /43/ 26x 16 20 MCelt Xapy811.ll 
(cjleppBTbl) 

1,6.10
6 

C06b!TB1t I" Jledill .. 
Epy~txellseacxasr nan. 48 x 15 4098x48 M8rHBTBaB 
na6opaTOpBSI/451 B 'laC /cjleppBTbl/ neaT a 

UEPH
1441 SOx8x4 100 MCelt sa co6b!TIIe SO perllCTpoB MarHHTHaB neBTa ~llerauy" 

2QOOOO enos B celt MarHHTB8SI neBT8 P)lP-1 
rapsap11.f8:Hit YHBBep-
CBTeT/ I COTHB 

CIIOB DO 
18 6HT. 

920 

IBM 7094 

7 

IBM 709 _ 

IBM 

IBM 7094 

IBM 

I-
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Beam particle 
{time-af-fli9ht coincidenee 

Tun,el-diode 
rdiscrominator ond 

Auransostor mi•er circuits 

I 

Electronocs 
determoned by 
9eometry ond 
konematocs of 
the eaperoment 

p~o~-lse 

·~ 

r. 
.) 

\_Counter array 

pH Co 
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: T1me, 

, delay~ L----
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I 
Ma9net oc t.ope 

.. . . /18/ 
6. Maoroc'IEI'I''IBXOBASI cBCTeMa c CSy~psolt titePJliiTOBOit 'IUIMJITI>JO' • 

:::t~LEfs s, 
FIIOII AGS 

pH c. 7. 
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itliilittN COMJTllil 

CxeMa MBOroC'I8T'IHitOBOI CHCT8MU BpyXXI!IiiBeiiCXOII H8!1ROB8.ribBOII naClopaTO
pBH/16/ • 

86 

,._, '·:~ :..;~-;.' '· 

P H c. 8. PeracTpaTop c MarHHTHOII neuToll Bpyxxellseucxoll naCSopaTopau
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SENSITIVE VOLUME PER UNIT 0.65 M. X 0.65 M X I MM. 

ELECTRODE GEOMETRY 

WRITE LINE 
FROM HODOSCOPE 

ONE OF 64 GROUP READ LINES 

ONE OF 64 
SENSE LOOPS 
GOING TO 
CORE READER 

THE MEMORY ELEMENT 

ANODE 
0.121 MM. DIAN. 
COPPER WIRES 
ARE 1.27 MM. 
CENTER TO CENTER 

(J;025 MM. 
'111YLAR 

6.34 MM. 
THICK 

GLASS 

0.025 MM. 
ALUMINUM 
CATHODE 

ZERO 
STATE 

. 
CURRE~ 

p H C, 9, feoMeTpHll HCKpOBOli K8M9p,.,l H aneMSHT 'JI8Ml1Tll', 

38 

·~ 
0 

-- Ill£ -

p R c. 10. Enoll:..C:lt8Ma CRCTeNY pel'IICTJl«UR C 1IpoB0401fROI RCII:poBOI 11:8N800.'ll0/ 

P n c. 12. 

.. -.... 

p • c. 11. 

-

/24/ 
rpy1InOB08 KOJlRpOBaHRe B RCKpOBblX KaNepalt ,. ·, 

I 

a /27/ 
bnoK 3SnRCl! liB MarHHTHY!O neHTy B ooKc c KOHJl91lHOHHpoeaHHeM eo3nyxa 
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