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~HccepT8UHH COCTOHT H3 BB8A8HHH Ill meCTIII ~JI8B. Bo BB6Ae-. 

HIIIH A8eTCH o6aop p83BllTHH M6TOAHKH HCilOJib80B8HHH 9BM B 3KCil6-

pHM8HTe H KP8TKO naJI_araeTCH COA8!)l!C8HHe rJiaB ,11nccepTaum1. TeKCT 

8BTOpe~epaTa COBil8A88T C TeKCTOM BB8A6HHH AHCCepT8UHH. IlepB8H 

rJI8B8 COA8Pl!CIIIT OilHC8Hlle CHCT8M_9BM H CHCT6M o6pa60TKH A8HHliX 

B PHAe Kpynm1x ueHTPOB Cll!A n B UEPHe. Bo BTopolt ~ TpeTbelt. rJia-

B8X Olll4CW38IOTCH CHCT8Mli M8T8M8TH1!8CKoro o6ecneqeHHH o6pa6oT-

KH A8HHHX C nyaHpbKOBHX K8M6P H K8MepN BHJIDCOH8. qeTB6PT8H 

rJI8B8 IlOCBH~ena BonpocaM paaBHTHH QH-JI8ltH MeTOAHKH, IlHT8H rJia~ 

B8 - Bonpocau HCil0Jlb80B8HJ,m ClJCTeM 9BM AJIH o6pa60TKH A8HIIUX. 

B mecTolt rJiaBe o6cyEA8IOTCH Bonpoc!l ncnOJib30B8HHH H8liK8 ~OPTPAH 

AJIH o6pa60TKH A8HHliX. 
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P88BHTH6 ~uanqecKHX HCCJI6AOB8Hllll B IlOCJI6'AHH6 IlHTH8M8Tb 

neT HepaapHBHO CBH88Ho· C nporpeccou B~HCJIHT6J!DHOlt TeXHHKH. 

BHaqaJie aneKTPOHHl:le BaqncJIHT6J!DHH6 M81llll:Hli HCilOJib30B8JIHCb B 

~nanqecxux nccJieAoBaHn.ax Alli! HayqHo-TeXHuqecxux pacqeToB, npe

cJieAOBaBmnx npeAB8pHT6JibHYIO TeopeTuqecKyIO OU6HKY xapaKTepHCTHK 

ycTSHOBOK H HCCJI8AY6MHX.nponeccoB AO HX peaJIH88UHH H8 npaKTHKe. 

ITOCJI6AYIOllU!lt nporpecc -~8HKH B006lll6 H oco6eHHO ~HSHKH BHCO

KHX aHeprna T6CHO CBH88H C p88BHTH6M M6TO'AIIIKIII o6pa6oTKH rpoHS'AHl:lX 

06:r,e110B axcnepHMeHT8JIDHoro uaTepna;na, 6aa111pym1lleltca Ha ncnoJIDaona

HHH COBpeueHHliX 8JI6KTPOHHl:lX uamnH. B B8AYllU!X ~HanqeCKHX neHTpax 

xnpa 88Tp8Tli HS cpeACTBS o6pa6oTKH A8HHl:lX (8JI6KTPOHHH6 uamHHH, 

H8M6PHT6Jlblili6 npn6opH H YCT8HOBKH) COCT8BJIHIOT MHJIJIHOHli py6nelt H 

.COH8Mepn11a C 88Tp8T8MH HS OCHOBHOe ~anqecxoe o6opyAOB8HH6 (ycxo

pnTeJIH, 6oJibmne nyaapbKOBae xauepa n T.A.). MeTOAHKa npnueHeHHH 

SBM B ~Hawte BHCOKHX 8Heprnlt 88 IlOCJI6'AHHe A8CHTb JieT npeTepnena 

60Jiblllll:6 H8M6H6HHH. Mo:EHO OTM6THU ABS 8T8ll8 Bee pS8BHTIIIH. 

IlepBHlt 8Tan COCTOHT B COaA8HHH CIIICT6M o6pa60TKH 60JibillHX yac

CHBOB HH\P()pMannu, no;nyqaeuott, Hanpnxep, Ha nyaHpbKOBliX xauepsx 

(MH11JIHOHl:l CHHMKOB B rOA). EHJIH C08A8HH ycTpoltCTBa, ycKOPHIOIJtH8 

. npOU6CCH npOCMOTps H IIISMepeHHlt (CK8HHPYIO!l!H6 CHCT6Mli TH08 HP2> 

;cnnpam.Hwt HSMepHTeJib, 5/MP) BM8CTe C COOTB6TCTBYIOllU!Wf nporpsx-

118.LlH, Tax qTo Beeb nponecc o6pa6oTKH HH~puaunu oxaaaJICH B BHaqn-

TeJIDHolt Mepe 8BTOM8TH8HpOB8HHHM. 8TOT 8T8ll llPO'A01lllt86TCH 

H celtqac. YCHJIHH H8llp8BJI6HH Ha IlOJIHYD 8BTOM8TH88UHD He TOJibKO npo

necca H8MepeHHil co6HTH! H8 nneHKe, HOH H8 SBTOM8TH38UHD npOCMOTpa 
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a onosHaBaHHH saperacTpupoBaHH:WC co61antt (npoeKTli PEPR. 1 

·POLLY ). 

BTopott 3T8ll xapaKTepaayeTCfi npueH8HH8M aneKTPOHHl:lX M8llll'IH 

Henocpe,1tCTB8HHO ,1lrui C8MOro npoBe.iteHHfi aKcnepHL!8HT8, KOr.ita 8BM 

fiB:nHeTCH qacu,D @!3Kll8CKOtt YCTSHOBKK, ynpaBHHIOntett. BCeJm ee 6no

K8Wl H. ltOHTpom1pyIOntatt ,HX pa6oTy • EHCTpoa p83BHTHa aTott L1aT0,1lHKK 

Bli3B8HO Ha TOnDKO TaM, llTO 5KcnapHL!aHT8TOPY B8lltHO nonyllKTD H8-

rnfi,1lHlia ,1t8Hlilla o pa'aynuaiax onuTa {B BK,1le KpHB!iX Ha ocIUinnorpa

~e, rpa~RKOB.H rKCTorpaloU4)~ HoBaH MaT0,1lHKa 3HallHT8J11,HO ycKOpHeT 

ll0,1lrOTOBKY, npoBe.itaHHe 3KcnapHL!aHT8 H nonyqeHR8 OKOHll8TeHDHOro 

peaym,TaTa. H8L!HOro {B ,1l8CfiTKll pas) yB8nllllKBaaTCH aqxpeKTHBHOCTD 

KCilOJ11,80B8HKH OCHOBHOro 06opy,1toBaHKfi {HanpHMep, ycKopaTenett), TaK . . 
K8K B TellaHae .0,1lHOro UHKna YCKOPHTenH llOfiBnHaTCfi B08L!OlltHOCTD pe-

rRCTPRPOB8TD COTHH C06liTHtt, llTO COBepmaHHO H8,1lOCHr8eLIO .itnfi ~KnD~ 

MOBHX MaTo.itoB peracTpauma. Eonee Toro, npaMeHHfi ynpa:11naawa aneK

TPOIUIKott ycTaHOBKH,MH HM66LI B08MOXROCTD npOB0,1lRTD OT6op noneaHHX 

co6HTKtt ,1l0 ax perKCTP8UHK, ante 6onee yBenaqa:11afi aqxpeKTKBHOCTD . . 

STOtt Ll6T0,1lHKH. 

Pa8BHTH8 M6T0,1lHKH npoBe.iteHHfi SKCnepaueHTOB Ha JIHHKH C 8BM 

B nocne,1tHee BpeMH npHBeno yiite; C08,1laHHIO KPYnHHX 8KcnepHL!8HTam,

HHX ycTaHOBOK {yCKOpKTenett), IlOnHOCTDIO 8BTOL!8TH8HpOB8HHHX He 

TOnDKO B .CMHCJie c~eM8 C HHX 3KCnepHM8HT81II,HHX ,1l8HHHX, HO T8KX8 H 

ynpaBnHe!WX sneKTPOHHOtt L!Sllll'lHOtt, KOTopaH B'COOTB6TCTBHH C 88,1l8H

HOil nporpaMMoil no.1t.1tepXHBaeT napaueTpH Kounneitca ycKopHTem, - BKC

nepaMeHTam,HaH YCT8HOBK8 B OllTKM8lll>HliX npe.itenax. 

mapoKoe acnonD80B8HHa aneKTPOHHWC M8WHH B ~H8Hll6CKHX accne~ 

,1lOB8HIDiXllPRB0,1lHT K TOLiy, llTO 88,1l8llH, CTOHIItHe nepe.it 8BM B KpynH!iX 
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~HanqecKHX ueHTpax, noqTn Beer.its He uoryT 6HTD pemeHli npHMeHe

HHeM aneKTPOHll!iX L!8WHH B TOM BR.ite, B KaKOM OHR llOCT8BnHIOTCH npo

MHmnaHHOCTDIOo 8TO npHB0,1lHT 'K TOMY, qTo KPYllHlie ~nsnqeCKHe ueHTPli 

BHHYX.1t6Hli HU6TD (H HL!610T) 6onDWH8 rpynnu OllliTHliX sneKTpOHIItliKOB 

H M8T6U8TRKOB, 88HfiTHX M0,1tepHH88UHett cepHHHliX 8BM, C08,1l8HH6M 

KounneKCOB BlillHCnHT6HDHHX uamnH H HX L!STaUaTaqacKoro o6acneqaH~H. 

B 06M,1lHH6HIIOM HHCTHTyTa H,1l6pH!iX accna,1toB8H1itil K 88,1l8ll8M, KOTOphla 

06!illHO pamalOTCfi B ~aaaqacKHX U6HTpax, ,1l068BHH8CD ante npo6naMa, 

CBfi88llH3~_c He06X0,1lIDAOCTDIO C03,1l8HHH Tp8HCMTOpa' C ~PTPAHa H co

OTBOTCTBYIDntell onepSUHOHHOli CHCTaL!li ,1lHfi OCHOBHOR BlillHCnHTaJIDHOtt 

M811ll1Hli ESCM-6 B C08,1l8B86MOLI BliqHcnaTalIDH0-H8MapaTem.uoM KOMnneKce. 

Kp8TKOe aano~eHHe 3T8llOB paaBHTHH MaT0,1lHKH HCllOHD80B8HHfi 

8BM B ~H3HqaCKHX accne,1lOB8HHfiX, ,1l8HHOa Bhlme, 0Tp8llt88T H HCTOPHID 

pa8BHTHH npaMaH6HRfi 9BM B 06~a,1lHH6HHOM llHCTHTyTa H.itapHliX HCCne.ito

B8HHii. 

HcnonD80B8HHa 8BM B 01,IBli HaqaJIOCD C nocTynneHHH B 1958 r. 8BM 

Ypan-I. B 1961 r. YCT8H8BJIHB81DTCH 8BM M-20 H 11 KHaB 11
' qepea ro.it 

3TH M8illHHhl C06,1lHHH!OTCfi Ka6aneLl,H Ha litX OCHOBe C03,1l88TCH napBaH 

CHCT6M8 o6pa6oTKH ~HnDMOBOil J,!H~OpMSUHH, nocTynalOll\ett H8 11 KaeB11 B 

BH,1le nep~opmpOBSHHOtt KHHOllnaHKH C HSMapaTa:,U,Hb!X nony8BTOM8TOB, 8 

T8Kllta cnaKTpouaTpaqacKOil HH~OpMSUHR, llOCTYll810ll\6li no K86.enl0 HS H3-

MapHTanDHOrO uaHTpa la6opaTopHH HailTpOHHOR ~H81itKH uenocpa,1tCTB6HHO 

Ha M8rHH~HYID naHTY 11KHena11
• B 1963 r. Ll8mHH8 11 KHaB11 88MaHH6TCfi 

8BM MHHCK-2, B 1965 r. CHCT6M8 ,1lOllOJIHfi8TCfi ente 0,1lHOH MaIDHHOil M-20, 

~8KTHqeCKH Y.itBOlitBmail BhJqacnHT6~DHYIO LIOIItHOCTDo Ha 6aaa CHCT6L!bl 118 

BTHX Tpax M8mHH K 1967 r. C03,1l810TCH ,1lBa CHCT6Mhl o6pa60TKH 8KCnapH

MeHT8:,U,HhJX ,1l8HHhlX B 01,IBli {~lillIDMOBOtt lit 6ac~HHDLIOBOR ,1lJifi o6pa60TKH 

cneKTPOMaTplitqecKott HH~OpMSUHlil). 
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C npn6uTse1,1 B OlIBH SBM ESCM-3M B 1966 r. H npoBe'AeHHeu 

SKCnepID48HT8.no (Il-p) - pacceHHHD H8qHH88TCH nepKO'A p88BHTHH 

M8TO'AHKH C ncnoJib80B8HHeM SBM H8 JIHHHH C 8KCnepnueHT8JlbHIDl o<5opy

)tO_B8HR811. B STO xe BpeWt H8qHH88TCH pa6o~a no C08A8HHll HOBOlt 

CHCT8MH o6pa60TKH 8KCnepHM8HT8nHHX A8HH!il B Oli!ltli H8 6aae CHCTe'... 

UH SBM na ESCM-6, ClC-1604A n PH'A8 nepnwepruiHblX M8UIRH THna 
• E3CM-4 B C08'A8B88MlilX na11epnTeJIJ,H1DC neHTpax JI860p8TOpHlt. 

I 

B 'A8HHOll pa6oTe, npeACT8BJIH8MOlt B RaqeCTBe 'AOKTOpCKOlt AHC-

cepTannH, OllHCHB81lTCH CHCT811H o6pa60TKH SRCnepHU8HT8JlbHblX 'A8HHHX, 

3KCllJIY8THpyewe B 'H8CTOH1!188 BpeUH B OlIBH, 8 T8Rllte 'A88TCH Kp8TKOe 

onHC8HRe pa6oT, npOBO'AHMHX B-H8CTOH1!188 BpeMH rio C08'A8HHll HOBOll 

CHCTe~ o6pa60TKH 'A8HHNX C HCllOJlb80B8HHell H8HK8 WPTPAH. 

ABTOP PYKOBO;zulJl Bce:r.m pa60T811H no C08'A8HHll cncTeM M8Te

U8THqecKoro o6ecneqeHHH o6pa60TKH 'A8HHHX, OAH8KO B TeqeHne 

'AJIHT6JIJ,HOrO nepHO'A8 BpeM6HH (1961-1969), pa60T8H H8'A T6M8MH, 

npeACT8BJl6HHIDlH' B AHCC6PT8UHH, eu.y npHXO;zulJIOCb 88HHM8TbCH 

T8KX6 BOnpocau, K8C81l~JmCH IIO'A6PHH88UHH SJ16RTPOHHHX uamnH, JIOrH

KH HX CBHSH H6X'AY co6olt, CBHSH C BHemHRMH o<5~eKT8MH, H ApyrHMH 

pa6oT8MH, He0<5XOAHMUl,IH 'AJIH C08A8HHH CHCTeM o<5pa6oTKH SKCnepn11eH

T8Jl!>HllX 'A8HHHX. 

rnaBHUU peayJibT8TOU AHCC6pT8UHH HBJIHeTCH C08A8HHe CHCT8MH o6-

pa<50TKH 'A8HHHX, B OCHOBHOM, ee qacTH·, KaC81llll8ltCH U8T6M8THqecKoro 

o6ecneqeHHH, 8 T8KX6 BonpocoB, HenocpeACTB8HHO CBHSaHHUX C li6TO-

'AHKOlt npHM6H6HHH 3BM n RX• CllCTeM B WRSHqecKnx HCCJI8AOB8HHHX. 
- ' 

KoHKpeTHHU peayJibT8TOU pa6oTU HBJIHeTCH C08'A8HHe CHCTew o6pa-

<50TKH WffJIJ,UOBOll H <5eCWHJlbllOBOlt HHWOpllaUHR Ha OCHOBe UOA8pHH8HpOB8H

HllX 3BM M-20, MHHCK-2 (22), E3CM-3M, ESCM-4, cnC-1604A n HX CHCTeM, 
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8 TaKxe COSAaHne H CAaqa B aKcnnyaTannm CHCT8Mli M8TeuaTHqecKoro 

o<5ecneqeHnH c Tp8HCJIHTopou c nawa <l)QPTPAH AJIH ESCM-6. 

B aapy6elltHUX wnsnqeCKHX JiaOopaiopHHX paHee OHJIH COS'AaHH 

CHCTeMH o<5pa<5oTRn WHJibMoBolt HHWOPMaunn/39-43/, O'AH8Ko·npHMOe nx 

HCllOilb80B8HHe npn COSAaHHH CHCTeMU B OlIBH OK83aJIOCb H8B08MOlltHUM, 

T8K KaK SJI8KTPOHHH6 M8mHHH, Ha 6aae KOTOpUX C03A8B8Jl8Cb CHCTeMa 

o6pa60TKH( 11KneB11
, MHHCK-2, M-20), HMeJIM uanyll naWITb n 6UCTPO'AClt.:. 

CTBHe, no cpaBHeHHD c SBM lBM-709, lBM-7090, acnonbayeuuua B 

na<5opaTOPHHX AM6PHKli H EBponu. He HM8H K TOMy llte B TO Bp6MH H8 

M8IllHHaX Tp8HCJIHTOpOB C anropanrnqeCKHX HSHKOB, MU Blll!Yllt'A6HH 6UJIH 

pa60T8Tb TOJibKO B uamHHHHX KO]{ax, qTO CHlll,HO YB6JIHqHBBJIO 3aTp8TU 

TPY'A8 Ha C03'A8Hl16 CHCT6UU o<5pa<50TKH. H TOJlbKO C llOJiyqeHH6M Ma

mliH THna E3CM-4 H ESCM-6 y HBC llOHBHJiaCb BOSMOlltHOCTb C03:z{aHHH 

COBpeMeHHO~ CHCT,61.!H o6pa<50TKH 'AaHHUX, a T8Kl!te liCllOJlb30BaHHH npo

rpaMM, paapa6oTBHHHX Ha HSHKe ~OPTPAH Ha Sana]{e. 

OCHOBHUe peaynbTaTU 'AHCCepTaU~H ony<5JIHKOBaHU B pa6o~axl1- 321 
H 6HJIH 'A0Il0llt8HH Ha M6JK'AYH8pOAHHX KOHW8P6HUHHX no WHSHKe BHCOKHX 

SHeprHn B ny0H6 (1963 r.), CT8Hg)OP'A8 (1966 r.), Ha COB6lllaHHHX 

no H,itepHolt 3Jl6KTPOHHK6 :s Ilpar'e (1966 r.), B MoCKBe (1967 r.),Ha 

Ilep:sott BceCOIDSHOH KOHW6P8H~Hli no nporp8MMHpOB8HliID B KHeBe (l%8r.), 

8 T8Kllte Ha I, TI H Ill COB6lllaHHHX no M8T6M8THqecKHM M8TO'A8J.! o<5pa-

60TKH SKClleplUl6HT8JlbHUX 'A8HHiil B nyOHe (1964 1 1966, 1967 r.r.) • 

IlepeltAeM K KpaTKOMY H3JIOllt6HHll OT]{8JlbHJ,IX rJiaB ]{HCCepT8UHH. 
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I. 0 YeTOAHKe HCnonl>SOB8llHH 8BM B COBpeYeHHl::IX ffiHSHqeCKH.l; 

Il6HTpax: 

B nepnott rnane ,ltHCC6pT8UHH A86TCH o~aop CHCTeH o6pa60TKH 

HH~opuanna H 060PYAOB8HHH (H3UepHT6JIJ,BOe H BsqucnHT6JIJ,HSe K8mH

HS) B xpynHl::IX ~HauqeCKHX nenTpax UHpa/29 • 331. 06aop COCTOHT Ha 

tl8Tspex P83Aeno:ii I B KOTOPSX paCCllOTpens pa60TS no CHCT6118U o6-

pa60TKH ~HnLUOBOil HH~opuanHH/39-45, 57/, no 6ec~Hnl>KOBOS ueTO,lUI

K8 axcnepmtenTam,nsx Hccn~AOBanwt/371 38 , 46-48/, npo6neuau ac

non1,aonanzn CHCTeH 9BM Arul axcnepHK6HT8JIJ,µHX HCCH8AOB8HHttl34- 36/ 

H CTPYKType uaTeMaTH'llec1toro o6ecneqenHH. B o6aope ne npecne~eT

CH nen1, ABTI, nonnyn 6H6nHorpa~Bn no paccuaTpHnaemru Bonpocau. Ha 

npuepe pemeHHH npo6neu, CBH88HHUX C HCnonl>80B8HH8U SBM B Joy

pencoBCKOS paAnanHOHHOll na6op3TOPHH 1 AprOHHCKoll, BpyruceBeBCKOll 

nannonanI,Hl::IX na6opaTOPHHX, a TaKEe B UEPHc,nOK83SB86TCH YPOB6Hl, 

npoBOAHUl::IX pa6oT, ocna111enHe na'6opaTop1dt o6opyAOBOHHeu, nsq11cnn

Teny,non T8XHHKOI. IlpoananH8HpOB8Hli T6HA61IUHH p88BHTHH U6TOAHKll 

npHU6H8Hlffl 8BM AXH ~H3HqecKHX HCCXCAOBannn H CTPyKTypa COBpeueu

noro uaTeMaTaqecxoro o6ecneqenaH /53_, 79, 80/. 

2. QCipaCioTKa axcnep11uenTam,nux 4aaasx c nyaspl>KOBl::IX xauep 

Bo BTopott rnaBe OilHCSB86TCH 8KCnnyaTnpyn111aHCH B naCTOHill86 

npeua B OfillH CHCTeua nporpaWJ o6pa60TKH AaHHl::IX C nyaspI,KOBl::IX 

xaue/I-6/. 8Ta CHCTeua ~YHKUHOH8Hl,HO pacnaA88TCH H8 PHA C8llOCTO

HTen1,nl::IX 3T8IlOB. 

Ha nepBOU aTane npOH8BOAHTCH npocuoTp CHllUKOB H8 llP6AU6T 

IlOHCKa ~ onoaaananna HHTepecyn~HX ~HSHKa HACPHSX peaRUHtt, aape-
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rHCTpapoBaHHSX Ha ~TOnnenKe, na cneunan»Hl::IX CTOJl8X (npoc110Tpo-

BS8 CTOJW). Peayn1,TaTs npoc110Tp8 0 nattA6HHSX COCiliTHHX 38HOCHTCfi 

na KBpToqxn. BTopott aTan COCTOHT B nauepCHHH coCisTd, OT06paBHHX 

H8 nepBOM aTane. HauepenHe npOU3BOAHTCH BB cnenHBJIJ,HO CKOHCTPYH

poBaHBSX Allli 3TOro H8118PHT8Jll,HSX npH6opax (IlYOG) c·BSAaqett pe

aynI,T8TOB H3116P8HHH (KOOp,lUIH8T penepHSX KP8CTOB H ToqeK TpeKa 

BUecT·e co cny:EeCiaolt HH~p11annelt) Ha 6yuaJ1tHyn nep~neaTy ·mm xe 

no Ka6enm B SBM, rAe npOll8BOAHTCH HaKOllJ18HH6 AaHHIDC H8 uarBHTHOlt 

neHTe. TpeTHlt aTan aaK1IDqaeTCH B BOCCT8HOBH6HHH no KOOPAllH8TaM 

npoeKnHlt TP6K8 npocTp8BCTB6HHOll KapTHHS co6STHH H HaXOlli,1{8BHH KH

ne11aTnqeCKllX xapaKTepHCTHK TpeKa: uunyn1,ca qacTHlU>I Hero nanpan

neHHH. Ha qeTBepTOU aTane npOll8BO,lUITCR HA8HTHWHKanza THna peaK-

UHH H qacTHU, yqaCTBYDl!UIX B peaKUHH, nocpeACTBOLI HCnOJII,80BaBl!H 

88KOHOB coxpaneHHH aHeprHH H Hunynca. Ha IlHTOM aTane o6pa60TKH 

npOBOAHTCH BliqllCJl6Hlle ~sHqecIUIX Bennqnn, xapaKT8PH8YDl!!RX OT.ztam,- • 

nyn p88KUHID. Ha nocneAHCII, mecTOM, 8Tane BWIOHHH6TCH CTaTHCTHqe

CKaH 0Cipa60T1ta Bcero aKcnepauenTa B uenou no nceu HACHTnwnunpo

naHHHM co6STHHM. 

B COOTB8TCTBHH C 8THll H uaTeMaTsqecKoe o6ecneqenne pa36HBa-

8TCH Ba PHA 6ommux nporpauu H HX CHCTeM, o6ecneqHBalO~lOC COOTB8T

CTBYIDIIIYID nepepaeiOTKY nnwop.MaUHH na KSJKAOll aTane. Ha pHcynKe I 

npHBe.ztena cxeua nporpau oeipa60TKH AaHHNX, HaXOAH~8HCH B 8KCnnya

T8I(HH B OfillH B HaCTOHI1188 BPCMH. 

PaCioTs nepnoro aTana B Hamett CHCTeue noKa npoBOAHTCH npyq

Hym 6ea HCllOnl>SOBaHHH 8BM H COOTBeTCTBeHHO He Hj'X.llaMCH B KBTeua

THqecKOK o6ecneqeBHH. 

nJlil WYffKnllOHHPOBBHHH ,BToporo aTana o6pa60TKH nanacaBa npo

rpa:io,:a BBOA8 B SBM MHHCK-2 Hnwop11auna, nocTynan~ett B BH.zte nepr,po-
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neHTH C IlYOCoB, H 38IlHCb ee Ha MarHHTHYD neHTy. B nocneAYD~eu 

H8KonneHHaff HH~OpMa~Hff nepeAaeTCff B ceancax CBff3H ~Jlff o6cqeTa 

Ha M8mmIH M-20 {ESCM-4)/IB/. 

Paapa6OT8H8 UeTOAHK8 H3MepeHHil Ha CHHMK8X C nyaupbKOBl:lX xa

uep nocpeACTBOU H3M8PHTeJlliHWC nonyaBTOM8TOB, pa6OT8Wll!HX H8 nHHHH 

C BHqHCnHT8HbHOil uamHHoil. CO3AaHN 'ABe nonyaBTOMaTHqeCKHe H3MepH

T8HbHlie CHCTCMN/2,63/ Ha 6aae 8BM MHHCK-22 H E8CM-4. B npo~ecce. _ 

H3MepeHHH npOH3BOAHTCH KOHTPOHb npaBHnbHOCTH IlOCTynaD~eil B 8BM 

HH~OpMa~liH~ B cnyqae o6napyiK8HHH OIDH6KH cneAyeT coo6~eHHe onepa

TOpy O Heo6XOAHMOCTH llOBTOpHoro H3MepeHH8 penepHoil ioqKH, OTAenb

HOro TpeKa HnH Bcero co6uTHH. B CHCTeue ITYOCoB na nHHHH c E8CM-4 

npeAyCMOTpeHa BO3MOlKHOCTb OAHOBpeueHHO C li3MepeHH8M BeCTH cqeT 

~OHOBOH 38A8qH, HanpHuep, npOH3BOAHTb o6pa6OTKY ABHHHX no reoue

TpHqecxoil nporpauue. 

B npo~ecce pa3BHTHff CHCTeMh! o6pa6oTKH ~HnbMOBO~ HH~OpMa~HH_ 

6uno CO3A8HO TPH reoueTpHqeCKHX nporpawu 'Allff o6pa6oTKH A8HHHX C 

paaHHqnux nyaupbKOBHX Kauepx). ITepBaH nporpaMJ.ta/5, 58/ 6una 

npeAH83HaqeHa AHff o6pa6OTKH A8HHliX C AByxo6~eKTHBHliX Kauep C H3-

·, - MePeHHHMH TOHDKO COOTBeTCTBYW~X ToqeK HHH lite co cne'AaWl qacTH~, 

i KOTopue ne napannennu 6aae. BTopaa nporpauual591 TaKxe 6una 
1, 

.1 HanacaHa AHR AByxo6~eKTHBHHX K8Mep, HO 6una npeAYCMOTpeHa BO3-,, 
i\ uoxHoCTI> o~cqeTa cneAoB, napanne11D1rnx 6aae, H 6O11ee ToqHo 6mm 

-1 

i 
I 

yqTeH~ OilTHqecxHe HCK8lrCHHff o6~eKTHBOB. 

reoueTpHqecKafi nporpaMMa/6 , 601 ~aKTHqeCKH CO3A8Ha Ha OCHO-

Be npeAUAy~ero OilHTa, a TaKxe C HCllOHI>3OB8HHeY CTaHA8PTHliX llOA-

x) EunH CO3A8Hli H ApyrHe npqrDalOW, nanpHuep, 'AJiff OAHOMe
TpOBOA nponaHOBOff Kaxepwbl/. 

II 



nporpaw, HaKonneHHia: B npouecce pa6oTa naA npeARAYll!HllH reoKe-_ 

TpHqeCKHMH nporp8W48KH. Ilporp8MJ48 npeAH83HaqeHa A.1ffl o6pa60TKH 

'A8HHWC C 60JILmHX nponOHOBWC H BOAOPOAHWC K8Kep, HM81Dll!HX AO meCTB 

o6~8KTHBOB. B-nen yqHTliB88TCH TOPMOE8HH8 qaCTH~, KHoroxpaTHOe 

pacceHHHe H P8'Aff8UHOHH!l6 noTepH, 30BHCHMOCTL KHH8M8THqecKHX na-

' paueTpOB OT J48CCli qaCTHil, a TaKze AOnycKaeTCH 3aA8HHe B K8Mepe 

npOH3BOJlLHOro TpeXMepHoro uarHHTHOro nOJIH. B nporpam,:e npeAyCKO

Tp8H8 BOSMOZHOCTL CmHB8HHH Tp8KOB. 

06pa60TK8 A8HHliX no nporp8MMau ff'A8HTH~HK8UHH H8 qeTB'8PTOM 

STane pa36HT8 Ha 'AB8 caMOCTOHT6JII,Hli6 qaCTH. BHaqane pa60T81lT 

nporp8Wlli HA8HTH~HK8UHH BTOpHqHwc B88mlOA6itCTBHttl66 , 67/ (pacnaAR 

V0 
- qaCTHil H r -. KB8HTOB). PesynLT8Tli p860T!l H8K8nJIHB81lTCH 

Ha uarHHTHOtt Jl6HT8 H 38T8K HCllOJlL3YJOTCH nporpawott HA8HTH~HK8UHH 

R8H8JI~B peaKUHlt/ 681, ROTOP8H npciDOpHeT no KPHT8PHID ft, pa3JIHq

H!l8 rHnOT83li O THne peaKUHH H qaciHU 'A.1ffi rJIBDHOro B38HMOA8ttCTBHH. 

IlpoHSBO'AHTCH OT6op BepOHTH!lX rHllOT88 AJIH A8HHOro C06HTHH H HX 

HaKOnJI6HH6 Ha uarHHTHOll JI6HT6. 0T60p ranOT63 npOH3BOAHTCH H8 OCHO-

B6 MHHHMH88UHH no napaYeTp8K TP6KOB (HKllYllLC8J4 qaCTHU) C HC-

nOJIL80B8Hil8K B.KaqeCTBe YCJIOBHliX CBHSelt 88KOHOB coxpaHeHHH HMllYJIL

ca R aneprHH. MHHHUHSOUHH H6JlHHellnoro ~YHKUHOH8Jl8 npOHSBOAHTCH 

HT8P8UHOHHHU cnoco6oM npH nOMOIIIH CTaHAapTHO! nporpaoi/56/. J{JIH 

noJiyqeHHH npaBHJILHOlt KoppeJIHUHOHHOlt J48TPHilli llOCJ18AHlill HT8p8UHH A6-

Jl86TCH no MeTOAY JarpaHllta. 

Ha llHTOM aTane o6pa60TKH npoHSBOAHTCH AOllOJlHHT8JlLH!le pacqeTli 

no BenHqHHaM, BUAaBaeMHY reoMeTpaqecxon nporpauyolt H nporpawauH 

HA8HTH~RK8UHH, H roTOBHTCH HH~OpKOUHH O C06HTHHX AllH nOCJI8AYll-

111ero CT8THCTHqecxoro aH8JIH88. IlepBOHaqaJILHO HCnOJIL80BaJI8CL nporpau

ual62/, B!lllOJIHHID1!18H He06XOAHMHe pacqeT!l K8K -c HA6HTH~HUHPOB8HHliKH 
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co6sTzmm, TOK H c 'ASHHwm, nonyqaelWJOI nocne reoueTpzqecxott 

nporpaMMa. B CBHSH c aanycxou B aKcnnyaTSUHJD CHCJ8KH o6pa6oTKH 

H8 ~PTPAHe H8 CJ{C-I604A, C nporp8JIL!8KH SL f c~ H SllMX 
/ 43 , 55/ llOArOT8BlUIB88TCH BOSKOXHOCTL·npoBeAeHHH llHToro H mac

Toro 3T8llOB o6pa6DTKH no 3TID4 nporpaKM8M. 

Ha noCJI8AH8M 3T8ll8 npOHSBOAHTCH CT8THCTHqecK8H o6pa60TK8 

Boero axcnepHYeHTa B uenou. Ilporpawia CTaTHCTHqecKoi o6pa6oTKH 

COO!lTHlt ll03BOJIHeT nyTell 38A8H_H.ft ynpaBJIHID1!18i1 HH~OPM8UHH aa nep~o

xapTax nonyqan paaJIHqHRe rHCTorpaw.w: no A8HHRM, nonyqeHHHM Ha 

npeAUAyll!HX aTanax H H8KOllJI6HHhlX Ha uarHHTHOi1 H6HTe. BHaqane 6u

Jl0 C03A8HO H8CK0JlDK0 nporpa:r.w CT8THCTHqecKoro 8H8JIH38 AJIH KOH

KP8THliX ~l/lSHqecKHX rpynn (HanpW.lep/65/). 8aTeM 6HJI8 paapa60T8H8 

H HBnHcaHa AJIH ESCM-4 ymrnepcaJ1Laas nporpawa/1 ' 65/, HBIDIIDl!ISHCH 

ananoro11 nporpaMMH SUMX B l{EPHe. 

IlpaKTHqeCKH BC8 pa60TH, BlillO~H8HHli8 B OlliiH M6TOAHKOll ny~upL

ROB!lX K8Mep, 6HnH CA8ll8H!l npH noMOll!H OllHC8HHOR CHCTew H1l.l!I ee 

6onee pannHX UO~H~HK8URA. 

Heo6XOAHMO CK83aTL H6CKOJII,KO CJIOB O nepeXOAHOM nepHOAe B 

paSBHTHH CHCT8WI o6pa6oTKH ~aHHRX B OlffiH. IloKa eme npOAOlll!t86TCH 

3KCllJIY8T8UH.ft aa B8CM-4 nporpaMll, H8llHCaH!illX B KOA8X uamHHli ~llH 

nponaHOB!lX K8Mep. Yze CA8H8 B 3KCllJIY8T8UHID CHCTeua nporpaw H8 

~OPTPAHe THflESH, G-fl{N?J , Sl{C€, SllMX /55/ 

'AllH o6pa6o~KH A8HHHX C BOAOPOAHIDC R8Mep H8 SBM C.1lC-I604A H 

MHHCK-22. J{aH!We B 3TOtt CHCTeue HaKannHB8JDTCH H8 MHHCK-22 ll nepe

~8DTC.ft B ceancax CBHSH H8 C.1lC-I604A/20/. 88KJIJDqHT8JILHli6 q8CTH o6-

pa6oTKH 'AJIH nponaHOBOlt Ka11epu - noArOTOBKY JIOHTli cyuuapHhlX peayJIL-

TaTOB H CT8THCTaqecxyD o6paoOTKY - nnaHapyeTC.ft B 6mizaAmee Bpell.ft_ 

npoBOAHTL no nporpauaM SLICE H SllMX HS C.1lC-I604A. 

CeAqac B8AYTC.ft pa60T!l no C08~8HHID nporpal\UW ll6P8'A8qH 'A8HHhIX C 

BSCM-4 Ha C.1lC-I604A qepes MHHCK-22. 
I3 



3. 1,l~TOAHK8 o6pa6OTKH cneAOB qacTHB uanoil aHeprHH 

~ K8Me~e BHn»COH8 

TpeTbH rnaBa nOCBH~8H8 pemeHHD KOHKpeTHOtt 88'A8qH no o6pa-

6OTK6 'A8HHblX 'AJ!H aKcnepHM8HT8 no pacceHHHD rr-ueaoHOB H8 npoTOHBX 

(a TaKxe Ha reJIHH H 'A6ilTepnn) aa uanue yr:nH c nouolltl>m Kauepu 

BHnbCOH8/9-II/. Heo6XO'AHMOCTb B CO8'A8HHH cnenuan»HOH nporpaMMH 

'AnH o6pa6OTKH 8THX 'A8HHblX 6una BH8B8H8 H8nHqHeM npOTOHOB OT'A8qH 

npH ynpyrou Il-p COY'A8P8HHH, 'AOBOn»Ho· qacTO OCT8H8BnHB8D~HXCH B 

K8Mepe, qTo 88CT8BHno yqHTHB8Tb TOPMOE6HHe. H6O'AHOPO'AHOCTb Mar

HHTHoro nonH 'AOCTHrana 30%. Kauepa BHncoHa pa6oTana B pexHue, 

He qYBCTBHT6HbHOU K OT'A6nbHHM penHTHBHCTCKHM cne'A8M Il-M68OHOB. 

PerHCTPHPOB8nHCb npH 8TOM TOn»KO npOTOHH OT'A8qH, xopomo BH'AHMHe 

npH RMIIYHDCax, He npeBHW8D~HX IOO MaB/c. 

Ba'Aaqa aaKnmqanaci, Bo-nePBHX, B CO8'A8HHH xopowett MO'A6nH 

nyqKa Il-Me8OHOB H8 OCHOB8HHH cnennan»HOH 8KCnO8HUHH K8MepH B pe

uue, KOr'A8 6HnH BH,l!RH CH6'AH OT'Aen»HHX M68OHOB. Heo6XO'AHMO 6uno 

88'A8T» uarHHTHOe none c ucnoniaoBauaeu 'AJIH aToro MHHHMyua onepa

THBHoil nauHTH uamHHH. IlOCKOn»KY Hj'lEHO 6uno yqHTHB8Tb TopuoxeHHe 

qaCTHU, 6HM nO'ArOTOBn6HH nporpaUMH nonyqeHRH T8611Hn 88BHCHMOCTR 

npo6era OT HMilynica 'AnH KOHKpeTHblX uanoHHeHHH K8M6PH BHHbCOH8 R 

'A8Bn6HHH B Heil. ~anee H6O6XO'AHMO 6uno COCT8BRTb co6CTB6HHO reoue-

' TpaqecKym nporpauuy nonyqeHHH napaueTpoB OT'Aen»uoro TpeKa. Coa-

'A8HHaH reoueTpaqecxaa nporpauMa pacna'AaeTCH Ha 'ABC qacTR. 

IlepB8H qacTb - STO H8XOE'A6HH6 HyneBoro npH6nHE6HHH, nonyqae

MOrO,K8K B o6uqHblX reoueTpHqecKHX nporpauuax B npe'AnonoxeHHH no-
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CTOHHHOro uarHHTHOro nOHH H OTCYTCTBHH TOpMOX6HHH. Ha 8TOM STane 

npOH8BO'AHTCH o6pa6OTK8 'A8HHblX B nnoCKOCTH K8'APOB, crnaxHB8HH6 

KPHBHX (BH6poc llHOXO H8M6p6HHblX ToqeK), llOHCK COOTBCTCTBYD~HX 

ToqeK H BOCCT8HOBH6HHe npocTp8HCTB6HHOH K8pTHHH CO6HTHH, H8XOX

'A6HHe napaueTpOB Tpexa nocpe'ACTBOM npoBe'AeHHH no MeTO'AY H8HUCH»

WHX KB8'AP8TOB qepea npocTp8HCTBeHHH6 Toqxa TpeKa BHHTOBOH Jll!HHH. 

~nH qacTHU, OCT8H8BnHB8D~XCH B Kauepe, uunynic H8XO'AHXCH no 

Ta6nunau. 

. 
BTopym qaCTb reoueTpuqecKOH nporpaw.w COCTBBnHDT 6HOKH, 

KOTOpue nocpe'ACTBOM HHTerpHpOB8HHH YP8BH6HHH 'ABHXCHHH aapaEeHHOH 

qacTHUH B uarHHTHOM none C yqeTOU TOPMOXeHHH, 8 T8KE6 nyTeM MH

HHMH88UHH,H8XO'AHT onTHM8XbHHe anaqeHHH B6KTOpa CKOpOCTH npoTOHB. 

Pa6oTa BTopon qacTH nporpaMM nocTpoena nennxou Ha acnoniao

BBHHH cnenHan»HO H8IlHC8HHHX IlO'Anporpa.lW 'AHR HHTerpHpOB8HHH ypaB

HOHHH 'ABHX6HHH H npoeKTHPOB8HHH TeopeTHqeCKHX npocTp8HCTB6HHl:,IX 

ToqeK H8 nnoCKOCTH K8'APOB, IlO'Allporpauu, npOH8BO'AH~HX H8XO:E,lleHHe 

KpaTqattmHX paCCTOHHHA M6X'AY 'ABYMH CHCTeuauz Toqex (HauepeHHHX 

H TeopeTHqeCKHX) B nnOCKOCTH K8'AP8 qncneHHoro 'AH\M>6p6HUHPOB8HHH. 

Co6CTB6HHO MHHRMH88nHH npoBO'AHnaci npH llOMO~ CT8H'A8PTHOH llO'A

nporp8J.!MH MHHHMR38UHH HeHRH6HHHX @YHKnHoHanoB nocpe'ACTBOM ueTO'A8 

HHH68pH88~RH/SG/. 

Ilocne'AYD~He qaCTH nporpaMMH, pa6otam~e nocne reoueTpuqe

cxott nporpaMMH,H8XO'AHT KRH6U8TRqecRHe xap8KT6PHCTHKH qaCTH~, a 

T8KEe omn6KH (KoppeJIHUHOHHYD M8Tpnny) nocpe'ACTBOU cnennan»HO 

H8IlRC8HHOH ~na 8Toro CT8H~apTHOI nporpaw&/28/. Bgqnc~a-

IS 



! · 
• 

8TCH T8Klt8 aqxpeKTHBHOCTJ, perHCTP8IU!H co6HTHH B Kauepe. Ilporpau

ua o6p860TKH A8HHHX C K8KepH BHnbCOH8 8KCllnyaTHpyeTCH C 1962 r. 

reoueTpzqecKaH nporpawa c auanorzqHl:lMH Boa110%HocrHr.m noaxe 6u

na COSAaHa B EepKJIH/42/. 

4. MeTOAHK8 HCnOnI,80B8HHH SBM HS nHHHH C 8KCll60HM6H

i'8n_I,_H!:DUI J.CT8l!_OBK8111'1 

B qeTBepTOH rna»e A80TCH H3HOX6HH6 M8TOAHKH npOB8A8HHH 

3KCnepHM8HTOB C HCllOnI,80B3HH8H SBM H8 HHHHH C 3KCnepHM8HT8JII,HH

W!: YCT8HOBK8MH. P8CCH8TPHB8DTCH Tpe60B8HHH K SBM ,ltnH OH-naflH 

8KCnepHH6HTa. 06pa60TK8 8KCnepHM8HT8HI,HllX A8HHl:IX C HX BBOAOII B 

SBM, wrnyH npouexyToqHue HOCHTenH, Hcnon1,ayeTcH B mum yllte 6on.ee 

~eCTH neT Anfi cneKTPOMeTpHqecKOfl HH~OpMS~HH/691. 0AH8KO M8TO,ltH

Ka ncnon1,ao»aHHH SBM c npeABSPHTenbHott o6padoTKott nocTynaDIIIHX 

AaHHllX B P88JII,HOM Bp8M8HH HM86T B OHHH BCero TpexneTHJJll HCTOPHD, 

KOTOP8H HaqanacI, C llOArOTOBKH 3KCll6PKM8HT8 no HayqeHHD ynpyroro 
/12..;.15 ?O ?I// . 

pacceHHHH M630HOB Ha npoToHaX ' 1 
,
1 

• B nocne.itHHX paaAe-

nax qeTBepTofl rnaBH onHCHB88TCH MaTeMaTHqecKoe o6ecneqeHH6 3KC

nepHM6HTOB Ha JIHHH_H C 9BM Ha llpHJaepe CHCT81W, C08A8HHOfl AHR yno

MHHYTOro 8KcnepHM8HT8, H CHCT8MH MaTeMaTnqecKoro o6ecneqeHHH o6-

pa6o~KH cneKTPOM8TpHqecKofl HH~pMaUHH C npeABapHT8Jil',HOH 06pa60T

Kon A8HHl:IX B peam.HOM Bp8M8HH/l6 , ?2/. 

4.I. HcKpOBHe Kauepu Ha JIHHHH c E9CM-3M (E9CM-4) 

MaT6M8THqeCKOe o6ecneqeHH6 3KCnepHM8HTOB C HCKpOBHWI K8M6-

p8W! Ha AHHHH C SBM ll0AP83A8Jffl6TCH Ha TPH C8MOCTOHTenbHllX qaCTH. 
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B nepByD qaCTI, BXOAHT CHCTeMa nporpaw, pa60T8ID~8H B peaJII,

HOM BpeueHH, TO 8CTI, B MOM8HT llPOB6A8HHH 8KCD8PHM8HT8. rnaBHHM 

H83HaqeHH6M 8THX nporp8M!,,1 HllnH8TCH CHHTHe HH~OpU8UHH, ee ~HJII,Tpa-
' 

UHH H H8KOnneHHe. 0,ltHOBP8M8HHO Ha OCHOBaHHH llP8'AB8pHT6HI,HOll o6pa-

60TKH npanHMaeuon HH~OpMaUHH llPOH3BOAHTCH KOHTpOnI, aa pa60TOH 

~HaaqeCKHX yCT8HOBOK (HCKpOBHX K8Mep, YCKOPHTena H annapaTypu 

CBHSH). 

B CBH3H C H6AOCT8TKOM MO~OCTH 9BM AnH nonuon o6pa60TKH B 

pean1,aou BpeueaH nonyqaeuott Ha~opManim, oaa aaKanmrnaeTCH Ha 

uarHHTHOit neaTe,H ee o6pa60TKa llPOH3BOAHTCH nocne OKOHq8HHH 3KC

nepHM6HT8. CqeT no 8THM nporpauuau, COCTSBnHD~HM BTOpyD rpynny 

(o~naitH nporpamw), npoHaBOAHTCH xaK H no o6uqHmt nporpaMMau 

o6~ero naaaaqeHHH,·He CBR88HHIDI C H8KonneHHeH 8KCll6PHM6HT8JII,HHX 

A8HHHX. B npHHUHne o6pa6oTKa no 8THM nporp8MY8M HH~PM~UHH, na

KonneHHOit B OH-nailH pexHMe, MOZ6T npOHSBOAffTJ,Cfi no ,ltpyron 9BM. 

TpeTI,H rpynna nporpauu, BXO'AH~Hx B MaTeuaTaqecKoe o6ecneqe

HHe 8KcnepHM8HT8 Ha nHHHH C 9BM, CHYJKHT 'AHH nonyqeHHH ~HaaqeCKHX 

xap8KTepHCTHK CHCT6Ml:l, ee KOHCT8HT, H806XO'AHHHX K8K nporp8MM8M, 

1:1cnon1,aye1WM B pean1,HoM BpeueHH, TSK H nporpauuau nocneAyD~e" o6-

pa6oTKH. B COCT8B 3TOil rpynnu BXO'AHT nporpaw.iu, H8XO'AH~He KOH

CT8HTl:l YCT8HOBKH no paHee H8KOnneHHHM A8HHHM, nonyqeHHl:lM B o6uq

HOM pelltHMe pa60Tl:l CHCTeMH, a TaKze B cneuHanI,HllX onuTax, npeA

H88HaqeHH!iX TOnI,KO AHH non_yqeHHH KOHCT8HT. ~8CTI, nporp8MM 8TOfl 

rpynnu pa60T86T B pelltHM8 peanI,HOro BP6M6HH. 

B KaqeCTBe perHCTpHpyD~e" annapaTypu B 8KCll8PHM6HTe/12/ HC

non1,a0Banca cneKTpoMeTp HS A6BHTH uarHHTOCTPHKUHOHHl:lX_ HCKPOBWC 

K8Mep H Tpex CUHHTHHHHllHOHHblX cqeTqHKOB, sanyCK8D~HX CHCTeMy. IlpH 

llOCH8'AY~~eM P88BHTHH 6un A06aBneH MOHHTop, npOH8BOAHl!!Hit OTCeB 

l? 



npm.wx npoXOZ)t8HHtt, 8 T8Kllt8 perHCTpHpy~ HHTBHCHBHOCTh ny'lllta. 

PerHCTP8UHH OAHoro co6HTHH 38Km>qanach B npHeMe H8 E9CM-3Y (cett

qac H8 ESCM-4) C perHCTPOB Cll8KTPOM8Tpa 12·· CXOB' OllHCHB8JJll!HX 

KOOPAHH8TH HCKP, HHT8HCHBHOCTh nylllta, qHcno llPHIIHX npoxOXA8HHtt. 

B TeqeHH8 o~oro HWiynca ycKOPHT8XH ( 0,4 ceK.) B03MOXH8 

6una perHCTpanHH nopH,lUt8 100 co6HTHtt. 98T8M B TeqeHH8 nepHOA8 

ycxopeHHH (IO ceK.) AO CX8AYJJutero nimynhC8 npOH3BOAHX8Ch llP8AB8-

PHT8XhH8H o6pa6oTK8 nocTyllHBmett HH~opuanHH Hee 38llHCh H8 MarHHT

HYJJ neHTY, nocne qero M81l!BH8 OXHA8X8 aanpoca Ha CBH3h AHR npHeMa 

HH~opuanHH OT CH8AYDutero :mmynca yCKOPHTenH. 

IlepBHtt B8pH8HT nporpaMMH ou-nattH COCTOHX HS npocTott ynpaB

XHJJutett nporpaMJW, nporpaMMH npueua ABHHHX, nporpawru auanHaa H 

~HnhTpanuH ABHHHX, 6noKa aanHCH Ha uarHHTHYD ne11Tyi13/. CyutecT

BeHHYD qacTh nporpamiH 8H81lli88 A8HHHX COCT8BJIBXH 6noKH KOHTPOXH 

annapaTypH. B nponecce axcnepP!l48HT8 Bl,lllHCnHnaCh CTaTHCTHqeCK8R 

BepOHTHOCTh HYX8BHX OTCqeTOB no KaE,JtOMY perHCTPHPYJJuteMy ycTpottcT

BY (Ha K8%AYD HCKPOBYJJ Kauepy no qeTHpe cqeTqHK8), CT8THCTHqeCK8ll 

BepoHTHOCTh "oTxaaoB" KaMepH, npo6oeB no CTapouy CXBAY B K8E,ltOtt 

1rnuepe, ·BepOHTHOCTh perHcTpanHH H8CKOJTTKHX HCitp. 

HaxonneHHe npOH3BOAHXOCh Ha uarHHTHOtt neHTe BC8X npHHHTHX 

co6HTHtt. 9TO ll03BOnHXO npoBepHTh B peuue o~nattH KPHT8PHH OT-

6opa noneaHHX co6UTHtt, a T8KX8 6XOKH KOHTPOXH annapaTypH. 

Ha OCHOB8HHH OllHT8, nonyqeHHOrO B nepBOU 5KCnepHM8HTe, npo

rpaW48 OH-nattH 6una cyuteCTBBHHO H3M8H8H8. Ynp8BHHJJut8H nporpa.lU!a 

npeBp8THX8Ch B H86onmott cynepBattaep, opraHH3YDutHtt pa6o~y E9CM-3M 

(ESCM-4) B peuue OH-nattH. B cnyqae CB060AHOrO BP8M8HH H8 SBM 

ynp8BHHIDut8H nporpauua B 88BHCHMOCTH OT yK838HHtt onepaTopa AOnyc

KaeT K cqeTy JIM60 llOCTOPOHHJJJJ aaAaqy, XH6o npOH3BO]UIT Bll30B 6no-

I8 

·(. 

ROB o~nattH nporpaMMH, npOH3BOAHutHX llOXHUtt 8H8XH3 HH~opuanHH. 

Opr8HH381UfH pa60TH B9CM-3M nocpeACTBOM cynepBattaepa, Bll8HB8Dutero 

B 38BHCHMOCTH OT B03MOXHOCT8il·H aanpocoB Ha cqeT 6nOKH nporpaMM 

paanHqHux npHOPHTeTOB, ll03BOXH8T s~e_KTHBHO HCllOXh30B8Th M8mHH

H08 Bpeua SBM. 0AH8KO. H8H60XhWHtt BllHrpam npH HCllOXh80B8HHH cy

nepBattaepa AXH opraHHaanHH pa6oT B OH-nattH pexHue aaKmoqaeTCH B 

TOM, qTo OH ll03BOJIB8T nerKo llOAKXJJq8Th K CHCTeMe, no uepe Heo6-

XOAHHOCTH, HOBU8 6XOKH KOHTpona annapaTypu CBH3H Cll8KTPOM8Tpa, 

ycKOpHTBXH. IlpH STOM pelltHM p860Tll B ABHHUtt MOMCHT (no K8KHM 6no

K8M npOH3BOAHTCH KOHTpOnh, qTo BllA86TCH onepaTopy) 38A86TCH H8X8-

TH8M onpeAeneHHllX KX8BHm Ha nynTe SBM H:rm nocumtott COOTB8TCTBy

JJutHX HHCTPYKnHtt c BllHOCHOro nynhTa/271. 

EnoKH KOHTPOXH He TOXhKO npOH8BOAHT BUqHcneHHe Be.JIMqHH, HO 

T8KX8 npoBepHJJT, H8XOAHTCH XH OHH B 38A8HHUX npeAenax. ~HR Toro, 

qTo6u 6uno B03MOXHO CBOeBpeueHHO Bll3B8Th 6nOKH npHeua B o~epaTHB

HYJJ naMHTh, co Cll8KTPOM8Tpa,aa R8KOTOpoe Bp8MH AO Haqana HMnyn

ca ycxopHTena,nprucoAHT cHraan "BuaoB", coo6~aroutHtt o aeo6xoAHMOCTH 

npHrOTOBHThCH K npHeMy A8HHUX. HMeJJTCH 6noKH KOHTPOXH, nonyqaDutH8 

rHcTorpawu AnH pacnpeAeneHHH nyqKa no yrnau, no HMnyncau, uec

TononoxeHHH nyqxa HAP• 

IlporpaMMa AHR pa60TH SBM B OH-nattH peuue co cneKTpOM8TpOM 

opr8RH30B8H8 T8KHM o6paaou, qTo OH8 MOXCT 6UTh HCllOnD80B8H8 B 

KaqeCTB8' OCHOBU npH C03A8HHH M8T8M8THqecxoro o6ecneqeHHH HD6oro 

Apyroro OH-nattH SKCnepHM8HT8 H8 YCKOPHT8nHX, HMBIDutHX nnx:rmqecKHtt 

xapaKTep pa6oTU, HanpHuep, B W~BS B CepnyxoBe, KOrAa M8XAY KOPOT

KHMH HMilYXhC8MH BO BpeMH perHCTp8UHH C06UTH~ HMeeTCH nayaa, BO 

Bpeua KoTopott cynepBa~aepou opraunayeTcH o6pa6oTKa aapePHCTpHpo

BBRHott HHWOPM8UHH no COOTB8TCTByDmHM nporpauuau. 
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4.2. Q_1tQ~eua nporpaMM o6pa60TKH Cll8RTOOM8TpHqeCKOA HH@OOM8IUIH 

KaK YJIC8 ynOMHH8XOCD, K86enH8H CBH8D ~HR nepe~aqH cneRTpo

Jl8TpHqecKOA HHWOPM8UHH B 9BM (cHaqaxa "KHeB", aaTeK MHHCK-2(22)) 

6ea npe~B8PHT8XDH0i1 o6pa6o"TRH nocTynam111e.a HH~OPM8~H H.Jlll C lffl

Hj!K8JII,HOi1 o6pa60TRO.£l HCll0XD80B8X8CD B Ollilld 6onee meCTH nerl691. 
MaTeMaTMqec~oe o6ecneqeHHe STHX paHHHX CHCTeu/3 , 73i 6sno paccu

TSHO JIHmD H8 npHeM A8HHHX C OAHoro H8M8pHT8JII,HOro U8HTp8 !H4). 

H8ROllX8RHH8 A8HHH8 B Ce8HC8X CBHSH nepeA8B8HHCD H8 9BM M-20, r~e 

npoH8BO'AHn8CL HX OROHq8T8JII,H8H o6pa60TR8/741. 

CX8'AYlllll8H CHCT6M8 o6pa60TRH cneRTpoueTpHqeCKOA HH~OpM8UHH 

{Il04)!t!i16/ C npe~apHT8:nl,HOli o6p860TROA B peam,HOM BP6M6HH npHRH-

11aeuoA HH~OpM8UHH H8 9BM MHHCK-2/?2/ npH llOMOIIIH OCUHXHOrpawa CO 

CB6TOBHU K8pa~amo11175/ HBHH6TCH yze BllOJIH6 COBP6M6HHOi1 OH-X8IH 

CHCTeMol, paccqHT8HHOA H8 o6cxyzHB8HH6 OMOBP6M6HHO p~a sxcne

Plr1Jl6HTOB. 

OCHOBHHe 88'A8qH STOA CHCT8W 88Rm:JqalJTCH B o6ecneqeHHH npH

eJla HH~PK8UHH B BBM THna. "MHHCR11 , nocTynaJ0111ett C p~8BHemHirIX 

06~6KTOB (no R868Hll, C MJI, C 8BTOHOJlHOrO M03Y H T•'A•)• CHCT6Jl8 

'A8eT BOSMOZHOCTL C llOMOJIILll H8ROTOpoA npe'AB8pHT6Jf.&HOA o6pa6oTKH 

xapaRT6pHCTHK cneKTpa npoCX8'AHTL 88 RaqecTBOM npOBO'AHMOro WHSH

qecKoro sxcnepHuenTa HXH paHee npoBe'AeHHoro sxcnepHueuTa. Ha oc

HOBSHHH npe'ABapuemHot.t o6paCioTRH pemaeTCH Bonpoc o uexecoo6pas

HocTn 'ABXDHeAmet.t oeipa60TRH. 

B CHCTCMe Il04)H H8 Ciaae MHHCR-2 He CT8BHX8CL uem, o6ecneqHTL 

llOXHOCTDll npoBeAeHHe H oCipaCiOTKY ncex BOSMOZHHX WHSHqeCRHX SKC

nepHlleHTOB. Esx npOB8'A8H PHA 5KCnepHM8HTOB, T8KHX R8K: o6pa6oT

R8 BpeMHnpoxeTHIDC cneRTpOB, noxyqeHHWC: IlPH HSMepeHHH 88XB8T8 
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HeATpOHOB llSOTOil8UH cexeHa; HSMepeHHe no~HUX: ceqeHHil HSOTOilOB 

ceneHa. 9KcnnyaT8UHH STOtt CHCT6MH npe:m:,1te BCero ll0'ATB8P'AHH8 uene

co96pasHOCTL H npaRTHqHOCTL T8ROtt CHCTew, 6Hn H8ROllX6H OllHT, 

ROTOPHli HCllOXDayeTCH npH C08'A8HHH aaanornqaon CHCT6MH Ha 9BM 

Tnna ESCM-4, HO c CYIIIICTB6HHO 6onLmHMH BOSUO:EHOCTH!ffl 'AXH oCipa6oT

RH B peanDHOM npeueun. 

9KcnepnueHT8XDHli8 'A8Hlili8 B CHCTeue oCipaCiOTRH Il04)ld HS 6aae 

MHHCR-2 H M-20 (ESCM-4) n~cTynaJIH B MH:il:cR-2 no Raeiem:> Ha nauepu

Tem~oro ueHTpa !H4)/69/, HS H8M6PHT8XLHOro ueHTpa iIBIT - B BH'A6 

yaRoA uarHHTHoA neuT/77/, HaKannHBBXHCL B 'AOilOXHHTem.nou aanoim

nam111eu ycTpoAcTBe uamHHu, KOTopoe paCioTano B STO npeua B peznue 

8H8nH88TOpa/?S/. 

COS'A8HH8H CHCT8M8 M8T8M8THqecKOro o6ecneqeHHH ll03BOXH6T 8B

TOJl8THqecKH (B K8KOM-TO cwcne B uymTHnporpauUHOM pelltHM8) npo-, 

BO'AHTL napanneXDHO Pfi'A 8KCilepHM8HTOB, o6CnYJCHB88lWX O'AHOA uamHHOtt. 

5. Bonpocy npHM8H6HHH CHCT8M 9BM j!JXH mnanqeCRHX 

ilQCnenOB8H~ 

IlHT8H rnaBa IlOCBHJ118H8 OllHC8HHID CHCTeW Jl8WHH B Ollilld Hee 

HCllOXLSOB8HHll 'Anfi oCipa6oTRH 'A8HHHX. 

06CYJIC'A8DTCH S8'A8qli, npHBO'AHlltH8 R Heo6XO'AHMOCTH COS'ABHHH 

CHCT6M 9BM, C uemD M8RCHX8XDHOA a~eKTHBHOCTH HX HCilOHLSOB8HHH 

li onepaTHBRoro Y'AOBX8TBOpeHHH aanpoCOB H8 nuqHCXHT6XhHYID MOll!HOCTL 

OT'A8XDHliX llOTpe6HTenett. 

J{aeTCH OilliC8HHe CHCTew, COCTOHll!8A HS M8mHH M-20 H 11KHeB 11 

/ 3 , 171, c.HcTeuu na 9BM "MnHcK-211 11 'AByx M-20 (BSCM-4)118/, a 
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TaKxe CHCTeWit HS 8BM MHHCK-22 H CnC-I604A/2D/. XoTa CHCTeMa. C SBM 

nKHeBn ucnom,a0Banac1, B OllilR Beere HecKonLKO neT, TeM He ueHee 

pemeHHH, npHHHTHe npH C08,llSHHH 8TOl1 CHCTeJW, a TaKxe opraHH8SIV!R 

o6pa60TKH ,llaHHJ,IX no STOit CHCTeMe, He TOnHO .HcnonLSOBSJIHCJ, 

npH C08,llSHHH CHCTeJW C "MHHCK-2n, HO TSKXe 6y;!!yT HCnom,aoBSHH H 

B CHCTeue HSIIIHH Ollilli c SBM ESCM-6, PR.llS ESCM-4, cnC-I604A H 

nMHHCK-22n. 

CHCT8KH SBM B OllilR COS,llaBSnHCL ,llnB onTHKH8aIV1H HCnOJILSOBa

HHH BUqHCJIHTeJILHJ,IX KO~HOCTeit npi e6pa6oTKe 8KCnepHK8HTaJILHHX ;!!aH

HHX. BBH.llY 6on1,moro KonuqecTBa uaq,opxsnuu, no;!!nexa~ea BBO.llY B SBM, 

6onee MO~SR SBM M-20 TpSTHna 8HSqHT8JILHOe BP8MR (.llO noJIOBHHH -

npu o6pa6oTKe no reoueTpuqecxHu nporpsusu) HS BBO.ll .llSHHHX c 6y

usxHoil nepgJoneHTH. ECTeCTBeHHO 6uno B03JIOUTL 3TH q,yHKIV!H BBO;!!a 

(a HS SBM nKueBn H ~WIO,ll8) Ha M8Hee KO~HYD KSWHHy. XOTH•;!!na BB0-

;!!8 npH 3TOK na BCnouorSTCJILHOit uamHHe HCnOJIL80B8JIOCL CTOJILKO xe 

KamHHHoro BpeMeHH, CKOJILKO HHS M-20, O,llHSKO, nOCKOJILKY 8TO Bpe

MH TPSTHJIOCI, 6onee cns6oa KamHHOit, BHq»CnHT8JILH8R KO~OCTI, Bcea 

CHCT6llH yBe:imqHBSJISCI, Ha qHcno qacoB BpeM6HH M-20, 88TpSqHBaeuoro 

pauee Ha onepsnHH no BBO.llY-BWIO;!!y. SKOHOMHR nonyqanac», xoueqno, 

He 88 cqeT BpeueHH qHCTOro BBO;!!S, a aa cqeT 60nLmoro npOCTOH SBM 

npH pa6oTe onepaTopa no YCTSHOBKe nepgJoneHTH, CHHTHH ee, noBTOpHO

ro BBO,ll8 npH HenpaBHJILHOM BBO;!!e, npH o6pwie nep~neHTU H T.,ll. 

tyHKIUIOHOJil,HOe pacnpe;!!eneHHe po6oT MeX,lly SBM B CHCTeue o6pa-

60TKH 6uno CJI6,l!YD~Hli. 

naHHH8 C 6yuaXHOit nep~JieHTH B TeqeHHe O,llBOro HJIH He -

CKOnLKHX ,l!Reil Ha uamHHe nKHeBn asnHCWlaJIHCI, Ha MSrHHTHYD JieHTy. 

liHq,opuaIV!H C uauepHT6JIJ,HOro neHTpa !H~ IlOCTynsna no KS68JID H asrui:

ChlBSJiaCI, HS aBTOHOWmit JlSrHHTOqJOH 11KHeBs 0 • 
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Bpeua OT BpeMeHH, B COOTBeTCTBHH C IJSCllHCaHHell pa6oT, ua

mHHU M-20 H °KHeB" ps6oTaJIH COBU6CTHO no nporpauue CBHSH,H HH

gJopMSnHH c uarHHTHUX neHT 11KHeBsn nepenHCHBanacL HS neHTll M-20. 

IlpH cqeTe Ha M-20 aa;!!aq C 6on1,mol1 Bli;!!aqett peayJILTaTH IISKallJIHBa

nHCI, ~s uarHHTHOlt neHTe M-20. B ceaHCSX CBH3H OHR nepe;!!aBSnHCL 

H8 11KH8B11 , r.ite HJIH neqsTaJIHCI, H8 6yuary HJIH BU;!!aBSnHCI, B BH;!!e 

ncp4JoxspT. Taxaa CHCTeus opraaxasnHH pa6oTu nennxou oc:ao6oX,llsns 

oCHOBHYD uamHHY M-20 OT HenpouaBoinTeJILHUX onepsnHl1 no BBO.llY

BUBO.llY, nepeKJI8;!!HBaH ee HS 6onee M8;!!JI6HIIYD usmnHy "KHeB11
• 

IIOCJI6;!!YDll!88 psaBHTHe CHCT8Mli uamHH OllilR CBHaano C BWIO;!!OM 

HS SKCnHySTaUHH SBM "KHeB" H asueHol1 ero 6onee Ha'AelltHOit SBM 

0 MHHCK-211 • 88T6U K 3TOtt CHCT6M8 6uns npHC08;!!HHeHS e~e O;!!HS M-20, 

KOTOPSH, :a CBOD oqepe'AL, 6Hna IlOTOM a~ueHeHS HS ESCM-4/4 , 18/. 

IlpH 3TOU WYHKUHOHSHLHOe HS3Haqenue OT'AenLHUX M8WHH OCTaJIOCI, 

npelltHHJ.l, 0,llHSKO, IlOCKOJILKY HS nMHHCK-2n 6HJIO B03JIOllt8HO o6cnyXH

BSHHe PH;!!S 06b8KTOB (HauepHT6JILHJ:il1 U8HTP JIB~, H~MepHTOJILHUe npu-

6opu JIBII, M-20, s B nocne;!!YDll!eM ESCM-4), n0Tpe60:asnoc1, :a:ae;!!eHHC 

PH~S npepUBaHHil OT BH8WHHX 06b8KTOB H oxpSHH rtaMHTH. ~lUI o6ecne

qeHHH a4)4JeRTHBHOi pa60Tli noHBHHSCI, H806XO'AHMOCTL B 8BTOM8THqe

CKOil CM8H6 nporpsuu BHemHHX 06b8KTOB H COOTB8TCTBeHHO B ;!!HCneT

qepe, oprSHH3YDlll8M STY cueay. 

Ha 6aae aTol1 cucTe.lW SBM 6una coa'AaHa 4)yHKnnoHHPYDll!SH 

qacrHquo "B HaCTOH~ee Bp8MH CHCTCMS o6ps60TKH gJHJII,MOBOtt H cneK

TPOM8Tpuqecxon HH4)opuanu. B nocne.llYDll!eM OHS 6uns pscmupeHs 

BKnDqeHueu B Hee SBM 11MnHCK-22n, gJaK:ruqecxu .llY6JIHPYDll!Bi1 ps6oTy 

nMHHCK-2 11 H CHHMSDll!eil Ha ce6H qacTI, pa6oT no CBH3H c BH81l!HHMH 

06b8KTaMH H HaxonneHHD HH~OpusnHH. IlporpaMMS, o6cnyxHBSD~8H Ka

Han CBH3H C H3M6PHT81IJ,Hilll UCHTPOM !H~, nocunaD~U Cll6KTpOMeTpH-
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qecKyD HHWOpManHD, a TaKEe nporpa1111a-CBH8H C rpynnott H8ll6PHTeJII,

HWC nonyaBTOllaTOB llYOC.H1l1lllDTCH nporpaw.t~llH, 06cnyuBaD111HllH pa6o

Ty BH6DIHHX o6~eKTOB B peEHlle Ha 1IHimH C SBM C npeABapHT6JlI,HOI o6-

pa60TKOtt nocTynaD~el HR~p11anIDI, ee KOHTpone11 H nocunxott coo6~e

HHI oriepaTopy Ha BHemHHI o6~8KT. nHcneTqep/76/, C08'AaHHHI 'AJUI aB-

TOMafHqecxott Cll6HH•pemaew.JX Sa'Aaq, 6Hn paCCqHTaH Ha 0'AHOBP6ll6HHYD 

opraHHSa~HD c~aTa Ha "MHHCK-2" n~ BOCDllH HesaBHCHMWl nporpaoa11. 

B axcnnyaTHpyeuol cettqac cH0Te11e HS "MHHCK-22", ESCM-4 H 

CnC-I604A uammHa MHHCK-22 TaKEe HBJUl6TCH BCllOMoraTemHOI SBM, 

npOH8BO'AH~el npeABapHT6HDH06 HaKonneHH6 Ha 11arHHTHOI neHTe 8KCil8-

PHll6HTaJII,HOI nHwopua~um. RHWOPMBnHH c 11arHHTHHX neHT MHHCK-22 B 

ceaacax CBH8H nepeAaeTCH Ha ESCM-4 HHH cnC-I604A 'A1lll nocneAyio~el 

06pa60TKH. 

C08AaBae11aH B HaCTOH~ee Bp6M11 CHCTeUa SBM C ESCM~, H6CKOnD

KH!IH ESCM-4, cnc-I604A, MHacx-22 6y'AeT cocTaBJIBTD usuepHTem;Ho~ 

BHqHCHHTBHDHHI KOMiln8KC Ollilli (nYEHA) 'AJUI o6pa60TKH 'AaHHHX. 0CHOB

HYJO BHqKCJIHTBnDHYD UO~OCTD KOMnneKca ooecneqKBaDT 6aaHCHHe uamu

HH ESCM~ H cnC-I604A. HaaHaqeHHe nepmwepHIHWC M8WHH B H3ll6PHT6HD

HWC ~eHTpax na6op8TOpHI - 8TO c6op H npeABBPHT8JU,H8H oopa60TKa 

'ABHHWC nocpe'ACTBOll cn9nriam,Hott annapaTypH, pa60T8D~ett Ha nHHHH 

C SBM (HCKPOBH6 KBllepu, aaanHsaTOPH, H3ll6PHT6HDHH6 nonyaBTOUaTH, 

CKaHHPYJOl!IH6 8BTOll8TH THil8 HPn, 8BTOMaT Ha 3H8KTpOHHO-HyqeBOI 

Tpy6Ke, CilHp8.11I,Hm! H8ll6PHT6Jll>1 HJIH Ee HaKOilH6HHe 'A8HHHX H nporpawi 

C 6yU8EHOH neHTH H ll6PWOK8pT. nnH npOB6'A6ImH 60nDmHX BHqHCHeHHI 

nepH~epHIHHe SBM BpeuH OT BpeMeHH o6pa~aDTCH K ESCM~, IlOCHH8H 

HHWOPll8~HD H nonyqag peaynDTaT o6pa60TKH o6p8THO. 

B KOH~e IlHTOI rnaBH paccuaTpHB86TCH B08HOEHNtt B8PH8HT CTpyK

TYPH ll8T6U8~HqecKoro o6ecneqeHHH KOMilH6KC8 nYEHA, 8Ji8HH8HPYJOTCH 
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pelm!IH pa60TH OT'A6HDHWC SBM, KOKDHeKca H llOTOKOB HHWOPManu 

ll6E'AY HHMH. 

6. MaTe11aTHqec1toe o6ecneqemie SBY B dil'lau.qec~mc_ 

ne111psx 

B mecTott rnane o6cyl!t,1laDTCH Bonpocu BH6opa OCHOBHoro a.nropHT-

11HqecKoro H8HK8 'AllH o6pa6?TKH 'AaHHHX. BH6op C'A6H8H B nom,ay H8H

xa ~OPTPAH. 8TO o6ycnonneHO Tell, qTO waKTHqeCIW Boe B6'AYl!IH6 wn

auqecKHe neHTPH HCil0111,8yDT ~OPTPAH B KaqeCTBe OCHOBHOro HSHKa. 

HeuanonazHym pom, curpano HannqHe 6onDmoro xonHqecTna·paaHoo6paa

HHX nporpa1111, H8IlHC8HHHX_Ha 3TOH HSHKe, H npHcnoco6neHHOCTD 

~OPTPAHa ;z,;nn neneit o6.pa6oTKH 'ASHHHX. 

naeTCH X8p8KT6pHCT.HR8 pa60T8ll 1 CBH88HHNY C Blle;z,;peHHeM H8H

Ka WPTPAH B Ollilll B xaqeCTBB OCHOBHOro anropHTJll!qecKoro H8HK8. 

B qHcno 3THX pa6oT BXO'AHT 008;D;8HHe CHCT6llN nporpaw o6pa60TKH 

'AaHHWC 'A1lll BO.?!OPO'AHHX Ka11ep Ha ocHoBe nporpallM UEPHa TH /c[SH, 
f-1!,/J(D I SL /CF u SUMX , CHCTBMH uaTellaTHqecKoro o6ecnetJe

HHH Ha H8HK6 WPTPAH 'AHH CKBHHpym~ero 8BTOHaTa HPn, CHCT6llli npo

rpallll o6pa60TKH 'A8HHHX 'Al!H nyaHpDKOBHX K8Mep, nanonHeHHl:IX THZ8-

1IHJHI UAKOCT!UW, C HCnOnD80B8HH6ll npH 8TOH K8K nporpallll UEPHa, 

TaK H anropHTHOB, paapa60T8HHHX B QJ,ffiH 'AnH CHCT8MH nporp8KM H8 

ESCM-.4. 

KnmqeBwm pa60T8MH, CBH88HHl:IKH C BH8'AP6HH6M H8HKa WPTPAH, 

HB1IH6T~H C08'A8HH6 K8T6ll8THqecKoro o6ecneqeHHH C Tp8HCJIHTOPOM C 

~OPTPAHa 'Al!H ESCM-6. CDAB nxo;z,;aT KBK paooTu no nporpaKWIOMY o6e

cnetieHHID ESCM~, T8K H pa6oTH no 008'AaHHID 6H01IHOT6KH nporpalW 06-
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~ero H8SHaqeHHH, B TOM qucne H no 8'A8llT8UHH no'Anporpao Ha 

~OPTPAHe us 6H6nHoTeKH UEPHa. 

Ba6op CTPYKTYPH M8T8M8THqecKoro o6ecneqeHHH 6un C'AenaH Ha 

OCHOB8 8H8nHS8 onepauHOHHHX CHCTeM COBpeMeHIWX sneKTPOHH!iX M8mHH, 

HMeIDUIHX B CBOeM COCT8Be Tp8HCHHTOpH C HSHK8 ~OPTPAH, 8 T8KE8 HC

XO'AH HS BOSMOXHOCTeR M8T8M8THqecxoro o6ecneqeHHH, yxe HMeBmerOCH 

Ha EBCM-6/49/. 

M8T8M8THqecxoe o6ecneqeHHe SBM C Tp8HCHHTOPOM C ~OPTPAHa 

BKnDqaeT B ce6H/2I-26/ 'AHCileTqep H MOHHTOPHYBJ CHCTeuy, opraHHSy

ID~He npoxox'AeHHe noToKa sa'Aaq qepes SBM, TpaHcnaTop c ~OPTPAHa, 

Tp8HCJlllPYIDutHli IlO'Anporpawuy H BH'A8IDIJtHtt BO BpeMeHHYID 6H6HHOTeKy 

CT8H~apTHHX nporpauu pesynbT8T TpaHcn~HH B BH'Ae CT8H'A8PTHoro 

M8CCHBa; sarpyaqHK, B ~YHKUHH KOToporo BXO'AHT BHSOB H8 6H6JlllOTeKH 

CT8H'A8PTHHX nporpa141,1 H HX sarpyaxa B onepaTHBHYID Il8MflTb M8mHHH. 

Ilpouecc Tp8HCJIHUHH nporpaL!MH Ha ~OPTPAHe pacna'AaeTCH Ha 'ABB Hesa

BHCHL!HX 3Tana. 

IlepBHtt 3T8ll saKnroqaeTCH B Tp8HC1lfiUHH cerueHTOB nporpaMMH 

(no'Anporpauu H ~YHKUHil). OT'AenbHutt cerueHT TpaHCnHTopou c ~OPTPAHa 

paccuaTpHBaeTCH K8K S8.I.IRHYT8H e'AHHHU8, H8 88DHCH~8H OT 'APYrHX 

cerueHTOB nporpaww. IlpH Tp8HCnflUHH cerueHTOB CT8H,1t8pTHH8 U8CCHBH 

cerM6HTOB (CT8H'A8PTHHe IlO'AnporpaMUH B KO'A8X uamHH) BKnIDqaroTCH BO 

npeueHHyro 6a6nnoTeKy nporpal.l.M, KOTopaH aa6uBaeTcH cpasy nocne npo

XOE'AeHHH 'A8HHOli 38'A8qH qepes uamany. 

BTOp.bIM 3T8llOM npenpa~eHHH nporpaMUH Ha anropHTMHqecKOM H3HKe 

B pa6oqyro nporpaMMY B KO'A8X M8WHHH.HBJifl6TCH KOUllHnHUHH ee nocpe'A

CTBOM aarpyaqHK8, KOTOPHH BH3W38eT CT8H'A8PTHHe M8CCHBH CHaqana H8 

BpeueHHOtt 6H6Jll!OT6KH, 88T8M HS IlOCTOHHHon, npOH8DO'AHT HX aarpyaKy 
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B onepaTltDHYD naMHTb H, COOTBeTCTD8HHO, H8CTpOi1Ky, 061>e'AHHHH 

OT'AenbHHe CT8H'A8PTHHe M8CCHBH B pa6oqyro nporpauuy. B COCT8B ua
T8M8THqecKoro o6ecneqeHHH BXO'AHT T8Kxe.acceu6nep, HBHHDIJtHttCH' 

Tp8HCHHTOpOM C H8HK8 MamHHH, 88llHC8HHOro B CHWlOJIHqecKOM BH'Ae H 

pacmHpeHHoro HecKonbKHMH onepaTopauH, noanonaro~HMH nonyqaTb noc

ne pa60TH acceu6nepa T8KHe Ee CT8H~8pTHHe M8CCHBH; K8K nocne 

TpaHcnHUHH c Hauxa ~OPTPAH. 

TpaHCHHTOp c ~OPTPAHa, _acceu6nep H ]tpyrue 6JIOKH CHCTe~ c 

TOqKH apeHHH uaTeM8THqecKoro o6ecneqeHHH HBJIHDTCH o6uqguwt 

CT8H'A8PTHHMH nporp8MM8MH, BKJIDqeHHHMH B llOCTOHHHYD 6H6JIHOTeKy 

nporpauu. YnpanneHHe CHCTeuott H TP8HCHHTOP8MH ocy~eCTDHHeTCH no

cpe'ACTBOU ynpa»nH1>~1x nepwoxapT, no'AKHBAHBaeMHX nepeA nponycxae

MHMH qepea SBM KOHO}t8MH nep~K8pT C 88'A8q8MH. 

Pa60TH no C03~8HHD M8TeM8THqecxoro o6ecneqeHRH H8 ESCM-6 

no BHmeOllHC8HHOii cxeue 6anH HaqaTH B Olli!R B I966 rO'AY• tfepea He

KOTopoe Bpeua 61mo aaKnroqeHo cornameHHe o COTPYAHqecTBe no sToit 

TeM8THKe C OT}teJIOM nporpaMMHPOB8HHH BU MI'Y, T8KXe pa60T8Bmero 

HB'A coa'ABHHeM MaTeuaTHqecKoro o6ecneqeHHH E8CM~/5I, 52/. B pe

aym,TaTe cHcTeua 6una pacupeHa sa cqeT BKn1>qeHHH B aee TpaHCJIH

Topa c CAECET-AJII'ORa. Eun· Taxxe nepepa6oTaH ~opuar CTBH'A8PTHoro 

M8CCHB8 C BKnroqeHHeM B Hero BOSMOEHOCTett, He06XO}tHIWX ~JIB peanH-

88UHH K8K WPTPAHa, T8K R AJiroRa, H cornacoBBH BXO'AH0l4'H8HK }tllil 

acceu6nepa c CHMBom1qecxoro HaHKa 'AJIH ESCM-6. 

B ~am,Hel4meu pa60TH B o6eHX opraHH38UHHX BenHCb B COOTBeT

CTBHH C o6~HM npoeKTOM. B H8CTOH~ee Bpewi H8 ESCM-6 3KCilJIY8TRpy

eTCH CHCTeua C Tp8HC1IHTOpou C OOPTPAHa, aarpyaqHKou, MOHHTOpou, 

6H6JIHOTexon CTBH'ABPTHHX nporpaUM H acceu6nepou c cwmonHqecK·oro 

H3HK8, C03}t8HHHX B OHHH. TpaHCHHTOP C AJII'ORa, C03}t8B8eMl,IJ,i B 
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BU MI'Y, 6yAeT no OKOHqaHHH ero OTna~H BKnoqeH B CHCTeYy. 

B Haqane I967 r. IlOA pyKOBOACTBOu·qneHa-KoppecnOHA8HT8 

AH CCCP C.C.!ABPOBA Kowiccuen ns npeACTaBHTenen pHJta opraHnsa

UHll, B TOM qHcne HTM n BT, Oli!aH, BU MrY 6ann paspa6oTaHa Tpe6o

BaHHH Ha onepanHoHHYD CHCTeMy Allli cepHllHoro o6paana ESCM-6/SO/, 

AOllyCKaDl!lHe BKnDqeHHe B Hee B BHAe llOACHCTeMH MaTeMaTnqecKoro 

o6ecneqeHHH, COBAaBaeuoro B COOTBeTCTBHH C npoeKTOM OilllH H 

BU MrY. 

Ha pHc. 2 noKaaaHa o6~aH cxeua MaTeMaTnqecKoro o6ecneqeHHH. 

~HcneTqep nocne BHeCeHHH B Hero COOTBeTCTBYDillHX H3MeH~HHll AHH 

BKnIDqeana B Hero aarpyaqnKa opraHnayeT pa6oTy Bcex BHe!llHnx 

ycTpollCTB Ha SBM, a T8KEe Mym.THnporpalWHHll cqeT SaAaq. Mym.TH

nporpaHMHOCTD pa60TH opraHHSyeTCH HS ypOBHe AHCneTqepa AHH SaAaq 

B KOAaX uamHHH C nacnopTaMH, llOCTynaD~HMH qepea qHTaIDl!lHe ycTpon

CTB8 B SBM, a TaKze aaAaq, IlOCTynaD~HX nocne HX TpaHCHHUHH OT 

MOl!HTopa. MOHHTOP c TpaHcnaTopaun c OOPTPAHa, CAECET-A~roia, 

acceM6nepoM, a TaKxe 6H6ID!OTeKapeM c TOqKH apeHHH AHCileTqepa HB

naeTCH o6a~on aaAaqett. 9Ta aaAaqa, 6yAyqn AOny~eHa Ha cqeT, pe

aepBHpyeT Ana ce6H Bee pecypca uamHHH (aa HCKHIDqeHHeM nauaTH H 

BHemHHX ycTpottCTB, npeAHaaHaqeHHHX AHR aaAalUI BBO~a-BlilllOAa) H 

opraHnayeT naKeTHYID o6pa6oTKY llOTOK8 aaAaq Ha anropHTMHqeCKHX 

H8HKaX. 

Tp8HC1IBUHH BHYTPH IlOTOKa saAaq HA8T npn STOM waKTHqeCKH B 

OAHOnporpaMMHOM peZHMe. CqeT paHee TpaHcnHpoBaBWHXCH aaAaq MOEeT 

HATH B MynbTHnporpaMMHOM pexnue. ITapannem.Ho C npoxoJE,ZteHHeM llOTO

Ka aaAaq Ha E9CM-6 6yAeT HATH llOA ynpaBneHHeM AHCileTqepa e~e H 

38Aaqa BBOAa R BHBOAa, TaK qTo HeCMOTPH Ha OAHOnporpaMMHyD TpaHc-
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nHUHIO llOTOK8 Sa'Aaq, B SH8qHT6Jll',HOA xepe pemaeTCH Bonpoc 06 a~eK

THBHOCTH HCll0lIDSOB8HHH MO~HOCTH SBM. 

IlpoxOE'ACHHe HH~OPH8UHR qepes SBM BUrJI~HT CH6'AYIO~HM o6pa

sou: 

Ilep~OK8PTU S8'A8q nocne'AOB8T6HDH0 nocTyna10T B qaTa10~ee ycT

pottCTBO H napannellHO C Tp8HCJIHUHeA H cqeTOH yiite paHee BB8'AeHHHX 

S8'A8q H8K8llJlllB810TCH ~a uarHHTHUX neHT8X. HH~opua~a 'Anfl naKeTHOtt 

o6pa60TKH 6epeTCH nocpe'ACTBOM cneUH8lIDHOtt llO'AnporpaHMU c panee 

H8KOllHCHHWC xarHHTHHX JI6HT. PeaynTaTU cqeTa H8K8lllIHB810TCH Ha 

uarHHTHOtt neHTe. 

IlapannenDHO c BlllllenepequcneHHUMH onepaUHHWI no uepe roTOB

HOCTH ycTpOttCTB H'AeT BU'Aaqa pauee H8KOllH8HHOtt HH~pH8UHH C xarHHT

HUX neHT Ha neqaTD, nep~paTopu, TeneTattnu. 

lnH o6ecneqeHHH pa60TU CHCTCMH uamHH OilllH B U8TCM8THqecKOM 

o6ecneqeHHH ESCM-6 WYHKUHH sa'Aaqu BBO'A8-BHBO'A8 H 'AHcneTqepa ne

o6xo'AHHO 6y'AeT pacmHpHTD, BKn10qHB B HX o6HS8HHOCTH c6op HHWOPM8-

UHH c nepu~epHttHHX SBM (ESCM-4, ClC-I604A, MHHCK-22) H llOClilIKY 

Ha 8TH MSWHHU pesynTSTOB cqeTa. 

? • 8 __ 8 K ll_lO q e H H e 

'IlepeqHCJIHM TenepD Kp8TKO OCHOBHU6 pesynT8Tli, HSHOECHHlie 

B 'AHCC8pT8UHH. 

I. Paspa6oTaHa H COS'A8Ha cucTeua nporpau ua 6ase SBM M-20; 

Maucx-2, ESCM-4 'AHR o6pa6oTKH 'ASHHHX c nysupDKOBHX Kaxep, 06ecne

quBm1x B OilllH B TeqeHHe I96I-I968 r.r. o6pa60TKY Bcex axcnepuueH-
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TSHDHWC 'AaHHHX, nonyqaeHHX Ha BO'AOPO'AHHX H nponaHOBHX Kaxepax 

HHCTHTYTS KaK C juiyxo6~eKTHBHott, TaK H C Jmoroo6~eKTHBHOA OllTH

xoa. CHCTeua npHrO'AH8 H 'AmI o6cqeTa A8HHWC C 6ollmHX nysupDKOBliX 

xauep, ycTaHaBHHBa8MHX H8 ?0-KHnnuap'AfiOM YCKOPHTene B CepnyxoBe. 

Paspa6oTaHa M8TO'AHK8 o6pa60TKH 'AaHHUX 'AHfi K8M8Pli BHHDCOHa 

npH ee pa6oTe B cne~allnou peuxe 'AHR usyqeaua ynpyrn Il-p, 

He-pH J.-p BSaHMOA8ilCTBHtt. COSAaHa CHCT8Ma nporpaw, o6pa6oT

K8 A8HHliX no KOTOpott B8'A6TCH_ C I962 r. 

CoaAaH KOWinexc nporpaW4 H sany~eHa B axcnnyaTa~10 nonyaB

TOMaTuqecKaa CHCTeua HSY ~eHHH K8M6pHWC CHHWtOB C HCD0lIDS0B8HHeU 

HSUepHTClII,HliX nonyBBTOH&~. · IlYOC Ha JIHHHH C aneKTPOHHO-BuqucJllI

T8lIDHliHH xamHHaMH. 

2. B 1966-68 r.r. paspa60T8H8 H6TO'AHKa H COS'A8H8 CHCT6M8 

M8TCM8THqecxoro o6ecneqeHHH AHfi 8KCll8pHM8HTOB Ha CHHXP0~830TPOHe 
' JIBS·C HCllOlII,SOBaHH6M HCKpOBHX K8H8p H8 HHHHH C BliqHCHHT6:JIDHOtt 

H8DIHHOtt. B qaCTHOCTH, COS'AaHa CHCT8M8 nporpaMH 'AlIH- 8KCllepRK6HTOB 

no HsyqeHHIO paccea~HH Il-MeSOHOB H8 npOTOH8X. Paspa60T8HHYD H8TO

'AHKY H,.pH'A nporpalOI DP8'AllOJiaraeTCH HCDOJIDSOB8TD H B 8KCnepHM6HT8X 

Ha ycxopHTene B CepnyxoBe. 

Ha 6ase anexTpOHHHX xamHH Mmlcx-2 H M-20 (ESCM-4) cos'AaHa 

H c I963 r. axcnnyaTupyeTCH cucTeua o6pa6oTKH cnexTpoueTpHqecxo! 

HH~opua~H, ~OCTyna10~ett no xa6en10 HS HSM6PHT6HDHOro U8HTpa RH~. 
B nocne'AHeM B8PH8HT8 CHCTCMli nporpaw, sany~eHHWC B sxcnnyaTauu10 

B I96?·r., B peanHOM BpeM6HH npoHSBOJtHH8CD llP6'AB8PMT6lII,H8H o6pa-

60TK8 A8HHHX, nocTyna~IIIHX H8 MHHCK-2. 

3. Paspa60T8H npoeKT H B8AYTCH pa60Tli no BH8AP6HHD HSUK8 

WPTPAH B xaqeCTBe OCHOBHoro anropHTWtqecxoro asuxa B OilliH. 
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B p8Hlt8X pe8JIH38UHH STOro npoeKT8: 

a) Paapa60T8H npoeKT U8T8M8THQ8CKOrO o6ecneqelll'lfi C Tp8HCJili

TOPOll c aawa ~OPTPAH :ztnH ESCM-6~ H paaBepHyTH pa6oTu no ero 

pearutaaium. IlepBUit B8pH8HT CHCT8Uli B COCT8B8 TP8HCJiliTOpa C 

~OPTPAHa, acceu6nepa, aarpyaqHKB, llOHHTOpa :ztnH nponycKa IlOTOK8 

aa;ztaq, 6u6nHOT8KH CT8iQt8PTHNX nporpauu (6onee COTHH H8HM8HOB8-

Hntt) C;z(8H B 5KCnnyaT8UHD H nnaHHpyeTCH K Hcnom,aoBSHHD H8 Tom.KO 

B OIDlli, HOH H8 ;ztpyrnx cepHitHNX 3BM, BunycKaeuux npolWllln8HHOCTDD. 

6) IlpOB8;!(8HH H806XOAUW8 pa60TI:i no 8;zt8nT8UHH H BHe~peHa B 

SKCnnyaTannD H8 6888 3BM C~C-I604A H !lHHCK-22 CHCT8ll8 nporpauu 

o6pa6oTKH ;ztaHHHX UEPHa THllESH, {}R.!#lJ, SL I CE I S'UM X' • 

B) Be;ztyTCH pa6oTH no C08;!(8HHID H8 H8WC8 WPTPAH CHCTeUH npo-
' ' ' 

rpaw o6pa60TKH ;z(8HHHX ;z(nH nyaup»KOBHX K8M8p C THX6.Jil:lllH ZHAKOCTH-

MM, a TaKxe uaTeMSTHqecKoro o6ecneqeHW'i HP':tl. 

4. IlpoBe)!eHH H806XO'AUMli8 M8T8M8THKO-JlOr11q~KHepaspa60TKH 

no MO]:t8PHH88UHH aneKTPOHHJ:iX 'M8mHH ,H C03,lt8Hll nporp81!iUW, .. ,06ecneq1t1-

B8DlltB8 WYHKUHOHHPOBBHHe czcTeMhl uamzu OIDlli "KzeB", M-20, a aa1eu 

"MuacK-2" (22), ESCM-4 H C~C-l604A .itXH o6pa60TKH )!BHHHX. 
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