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ill11pOKOa BHa~peHI16 9BM B npaKTI1KY aayqHJnC 11CCJ16~0B8H!W, ynpaB

JI8HI16 H npol1aBo~cTBO nocTBBI1no p~ cep:&eaaHx,npo6neM B o6nacTI1 co- --. 

a~aa11a uaTewaTI1qecKoro o6acneqeal1a SBM 11 11x cucTeM: TpaacnaTopoB, 

nporpaMM ynpanneHHH padoTo! SEM 11 HX BaaiMo~eficT.BHe~,np~~paMMHoro 
o6ecrie-qeaua cpe~cTB ~ocTyna non:&aoBaTanail. K 3BM. n T.~.- Heooxo~11 -

MOCTL coa~aHI1fi ycnos11fi ~na M8KCI1Man:&HO a~eKTI1BHoro 11cnonLaOB8HI1fl 

SBM np11 pamaHI111 aayqHO-TeXHH'tlaCKI1X aa~aq, CTOH~I1X nape~ ItpynHhiM11 

HayqaUMI1 ~aHTpaMI1 THna 06~e~I1H8HHoro 11HCTI1TyTa a~epaux Hccne~oBa-' 
Hl1ll (Q~H~), CT8BI1T aa~aqy C03~8HHfi T8KOrO M8T6M8THqecKoro o6ecnaqe-, 

HI1H M8mHH H 11X CHCT6M~ KOTOpOa ·ou B MBKCHMBJILHOll CT6ll6HI1 yqHTUB8JIO 

Cll6~11WHKY KOHKp6THUX ycJIOBHH B T8KI1X ~6HTpax,.npHM6HHID~HX aaqaCTYID 

- ~ecliTKI1 SBM caMHX paaaux THnoB ·11 MOlllHocTen. 

HacTOH!IlBfl ~11ccepTa~Hfl nocBa~eaa paapa6oTKe o6l!laro MaTeMaTnqe~ 

CKoro o6acneqea11a cncTeMu SBM O~H~ .llJifl pellleHI'!fl er~ __ Hayquo-TaXHI1qe

cKI1X 38,llaq •. 0ClHOBHUa 3T8llLl 3TOH paapa60TKI1 BKJIIDqaiDT B• catiH C03~8-

HI16 no~CHCT6M M8TaM8TI1qacKoro o6ecneqeHI1H M8!liHH ESCM-6 l-I'E:JCt.i-4 c 

TP8HCJlflTOp8M11 c aalma ~OPTPAH l1 o6WHp!lol.1 6n6JIHOT6K01i nporpaMu oo~ae- . 

. ro H83HaqeHl1fl-j paapaOOTKY 11 peaJIH38UHID llOTOKOBOil ll8K6THOii 06po6o.Tim 

38,ll8'tl H ~11CT8HUHOHHOH naKaTHOi4 oopatiOTKH H8 'E9C!.i-6, HBJ!fHJ:JlaHCH 6a-

30BOJ.1 M8ll1JilHOtl B KOMllJ16KC6 01.1HI.1i C03~8HI16 nporpaL!MHLIX CpC,!l.CTB ~Jlfl 

peani138IJ.I1H OclMaHa HHW0Pl.!8~Hei1 B peaJILHOM M8CUIT8cl8 BpCM61111 MCJK~Y aa

~aqaMI1, npOXO~HlllHMH H8 pa3HLlX 9Biil KOI4llJiaKC8 Oli!HI.1; pa-apaooTKY npHH

~11llOB 11 exaM peaJIHaau.Hu onepaTI1BHoro ynpaBneHHH padoToli 6aaoBoi1 8ill1J. 

Heo6xo,llHMOCTL" B npoBe;neH11H TaKoil p_aeio·ru onpe~eJIHnac:&- ~anuM 

pfl~OM npuqRH, OllHChiB8CMUX HH~a. 

flpOBa~8HI1a HayqHHX HCCJia~OB8HHH B JIIDOOM KpynHO!.!WI1311qacKOM HH

CTHTyTe yJKa ,ll8BHO CBH38HO, BO-napBHX, C o6pa60TKOli M8CCU 3KCnap11M6H

T8Jll>Hh!X ,ll8HHUX Ha SB~, ~o-BTopux, c ynpaBnaHHaM caMHMH aKcnepi1MeH

Tauu H Wl1311qeCKl1Ml1 yCT8HOBK8MI1 (HanpnMep, yCitopHT6JIHM11) C ilOMO!IlLIO 
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8B1!, ::, B-TpeT:&Hx, c npoBe.zteHneu TeopeTHtJ:ecKHX nccne.ztOBBHHii .11 pacqe

TOB OIIHT:&-T8KI'I C nOMOIIt:&Kl SBM (CIO,ltB OTHOCHTCH 1'1 paC'l:BTbl flO npoeKT.Ii

pOBBHI'IIO HOBHX YCTBHOBOK). HeOOXO,lt.liliOCTL l!Cll0:7lL30BBH.IiH B!l'l:.liCJl.liT8:7lL

H!lX M8I:JI'IIl p83Hh!X K:7lBCCOB H CldCTBM MBWHH B nO,ztOClHClrO pO,ltB ,ltBllBX ·YlltB 

He :rpe6ye:r .ztoKaaa:ren:&c:rB. llpHMeph! 1'13 HCTOPHH paaBRTMH 06:oe,ztl'!Heuuoro 

I'IHCTUTyTa H;llBpH!:U I'ICCJIB,lt0BBHI'Ii1 (Olffi~) B ]lyCiue YKB31JBBIDT HB Tl'lnll'l:Hh!B 

B03HHKanmne npH a:roM npoOneuul11. 
. B YCJIOBIIHX 0Jtlli!1 OCHOBHBH MBCCB HHtlJ<>pMB~I'I 1 nO,ltJI8lKBIItei1 OClpBOOTKe, . 

BCer,!4B WllB 1'1 npO,ztOJIJK86T H,ltTH OT 3KCnepHMBHTOB lj)M3HKl'!BbiCOKI'IX 3Hep

rHLi1 npOBO]lHMh!X C HCnOJIL30BBHI'IBM.nyaup:&KOBLIX1 ltCKpOBUX 1'1 T~ll. KB

Mep. ilpH 3TOM OCHOBHUM CnOCOClOM pernc:rpa~UH·HCXO,ltH0£1 I'IHij)OpMB~ltl'l fiB-. . 
Jlf!BTCfl \IJOTOrpBQlUPOBBHUe. COOUTI1i1 B KBMepax. ITOCJIB]lYIOIItBH 3B,1lB'l:B o6pa-

OOTKI'I CHHMKOB 3BKJIID'l:BBTCH B HBXOlK]lBHI'IH KI'IHBMBTH'l:BCKHX XBpBKTBpH~THK 

:rpeKOB 1 n.zteHTMtlJtma~uu. TunoB peaK~Hi1 H qac:rn~, yqacTBOBaBwnx B peaK

~nRx, M CTBTI'ICTHIJBCKOi1:00pa60TKB KBllt,1lOrO 3KCll6pi'IMBHTB no BCBM l1,1lBH

TI'IcQlll~MpOBBHHUM co6UTHHM. · PemeHHe 3a.ztaqu coc:roHT 1'!3 necKOJILKux aTa

noB, npnl!eM TOJibKO B nepBOM 113 HHX(npo~ecce CHf!TUH HHtlJ<>pMB~l'll'l C 

nneHKH) - He BCBr,zta YI!BCTByeT Bbii!UCJIHTeJI:&HBH MBWHHB: onepBTOpOM 

· npoBOJ!I'ITCfl npocMoTp nnenKH, noHCK Mn:repecHbiX cooh!Tui1.'.u nauepeHMe 

KOOp]!HHBT TOI!BK HB CHUMKBX npoeK~HH Tp6KOB 1 OTHOCHIItHXCH K 3Tl1M_ CO

OhiTUfiM. ~auepeHHH qac:rni!HO npoBo.ztHTCfl HB nonyaBTOMBTHI!eCRHX ycTpoi1-

CTBax, HMBIDIItHX cpe,!4CTBa BIDI0,!4B HHij)opMB~HU HB neplj)onen:ry. TBKBH nep

lj)onilHTB BB0,1lHTCfl B SBM, nocne ttero 9BM 6epyT HB CBOH BCID OCTB.1I:&Hyio 

_IJBCT:& pemeHHfl 38,1181!1'! 06p800TKM. ]J.O 1968 r0,1lB T8KOH pelKHM (5J:lJI B]li'IH-:

CTBBHHO B03MOlltHbiM npn 00p800TKB'CHUMKOB C nyablp:&KOBbiX K8Mep B 0J.1ffJ.1. 

38TBM 1 0,!4H8KO 1 OCHOilHBH IJBCT:& nonyBBTOM8TUI!BCKMX ycTpOi1CTJ3 O!l.1I8 

COB,l\I'IHBHB.K806.1I:&HOi1 CBfi3:&IO C 9BM MHHCK-2 H ESCM-4. 9BM B3f!.1Il'l H8 . ~ 

ceCifl lj)yHK~l'll'l KOHTPOJIH, perncTpa~l'll'l H nocne,1lyromei1 o6paOOTKll pe3yn:&:ra-

TOB uauepennn. B :3:roM cnyttae lj)aKTUtlecKH o6pa3oBanac:& npocTe£!man 
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H3MBPI1TB.1IL,HO-Bhltil!CJll1T8n:&H8fl CHCTBMB ,1l.1Ifl pelllBHllfl aa;~tatl lj)113l11tl'l BbiCO

KHX aneprHi1. :ic:ranoBKa ua~Hbl CJJ.C.:..1604A. H ee coe.ztnneiiMe c Ml!HCK-22, 
~- ., ' ' 

a 3aTeM t~epe3'oomHl1 L!BrHH:rolj)oH c ESCM-4, noaBOJIHJI!Il nepenontHT:& Ha 

STY ,1lOdTaTOtiHO LIOIItHYIO (no cpaBHBHHIO C MHH<.lK-22 1'1 E::lCM-4) MBillllHY 

OCHOBHYK> o6pa60TKY no ~ann nporpaMM THna rHRESCH1 GRIND, SLICE, 

SUMX, uanncaHH!lX HB f!3~e ~OPTPAH, a 3aTeM U H3Mep6HI'Ifl c'nouo~:r,ro 
no.ztKJiK>t!BHHoro K Heti aBTOMBTB HPO. ]J.JIH·YMBH:&WeHHfl cpe.ztuero BpeueHn 

o6pa60TKH COOhiTHi1 H opraHH3B~Hl1 6one~ aW!])eKTRBHOH MBCCOBOLi o6pa6o~

KH e~e B 1965 ro.zty 6uno npMHHTO pemeHHe o6 ncnon:&3oBaHim SBM ESCM-:-6 

H pa3pa60TK8.,1!Jlfl HBB HBOOXO]lHMOrO MBTBMBTlti!BCKOro o6ecnei!Bl!Hfl 1 B 

t!8CTHOCTR 1 :rpaHCJIHTOpa C f!3b1KB ~OPTPAH/2/. 
llpl'lMBHBHHB B 3KCnepHM8HTBX Qll13l1Kl1 Bh!COK.HX 3Heprnti 6eCij)I'IJI:&MO~hlX .. 

HCKpOBhiX KBMBp npH 60.1ILWHX nOTOKBX HHij)opMB~HH C HltX llOCTBBltJIO B 

1965-66 rO,liBX 3B]t81!Y MOHTBlltB 9B!.I THna E9CM-4 HB JIUHHH C 3KCnepHMeH

TBJI:&HOi1 Cl'!CTBMOH ;ltJIH pa60Thl B peBJILHOM MBCillTBCle BpBMBHH. 3a,ztatlel1 , 
aTOM 9BM £luno: ' 1-

a) HaKOnJieHne BCei1 llOCTynaro~eti KOOp;nHHBTHOl1 l!H~OpMB~HI'I C KBM6p 

HB MBrHHTHYID JIBHTY nepHO]lHIJBCKl1 1 B ~l'!KJI8X ycKopeHRfl nyqKa I!BCTll~ B 

cliHxpot}laaoTpoHe; 

6) OKOHIJBTBJI:&.HBfl o6pa60TKB 1 C KOHTpOliBM npaBHJILHOCTH paooTbi 

annapaTyphl. 

IIoHBneHne oonLmoro t~ncna np.zto6HbiX aKcnepnMeHTOB :rpeoyeT Oh!CT-

poro C03]laHHH pH.zta nporpaMMHhiX cHcTeM c ~en:&ID odecnetteHI'IH pa6o:rbl 

SBM B pean:&HOM !.!BCll!Ta6e BpeueHn aKcnepHweuTa ;nnH pernc:rpa~ld if· o6- ~· . · 

paooTK!Il .ztaHIIhiX, a TaKllte npHBnetteHHH K TBKOti pa6oTe 6onee MO~Hux Ma

mMH, tteM ESCM-4. B CBOK> ot!epe;n:&, a:ro TBKllte npHBeno K noc:raHOBKe BO

npoca 0 C03,1lBHI/lR HB06X0,1lHMh!X nporpaMMHbiX Cpe]!CTB (B t!BCTHOCTI'l 1 

TpBHCllf!TOpOB C BBTOKO;ltB H ~OPTPA!la). ]tJifl MBillHH R cpe;~tCTB CBH3R 

113ItCnepHMBHTB.1I:&HhiX11 L!alll!llH C ·.MOIItllbiLil'l 9BM B B;ltHHYID CHCTBMYo 
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AHanornllHbl_e npotineMbl BO::JIIHKJIH npH npoBe,ll~HHH aKcnepHMSHTOB, 

flOCT8B1Ifl!OillUX cneKTpOMSTPHllSCityiO HHtfJOpM81.\HIO, B JlatiopaTOpHllX HSHTpOH

HOll ilJuamm H fl,llSpHbiX npOtiJISM B QHfHI, r,lle B K8ll6CTB8 11 3KCfl6pHM8HT8- · 

n:&Hux" ncnoni>aoBannc:o MBilillHbl ESCJ.!-4 n MnHCit-2. TipH npoBe,lleHHH aKc

nepnMeHTOB no H~epHOll cneKTpOCKOllHH H8 CHHXPOI.\HK1!0TpOH6 JlatiopaTO

puu fl,llSPHbiX npo6neM OC068HHO OCTpo BCTan Bonpoc 0. CBH3H "lvi.HHCK-2" C 

tionee MOJ(HOil 8BM, noCitan:&Ky flOTOK HHqx>pM81.\HH B6JHIK,H "MHHCK-2"nepe

CTaJia cnpaDJU!T:&CII C pemeHueM MaT6.MaTHll6CKOl.t 3a,llallH aHaJIH3a CnOlltHIDC 

cne&Tpon/
3/. B CBOIO Ollepe,ll:&, T8 8BM, KOTOpafi ,llOnlKH8 B3HT:& H8 ce6H 

peweHHe· a·Toti ':ia,ll8llH, ,llOnlKH8 o6na,ll8T:& p83BHTbiM CHCT.eMIIbiM otiecnetteHH-. 

SM (c Tp81!CJIHTOpOM C H3b!Ka ~OPTPAH) ,llnH flOCT8HOBKH Ha Hee cymecTny-
-:,· ' , ..... ·. 

lOillHX B MHPOBbiX 6H6nHOT6K8X nporp8MM 06pa60TKH Cfl6KTpOM6TpHil6CKOll 

HHrlJOpM81.\~HI_. 

KaK BU,llHO, OCHOBI!Oll flpllllHHOit nOCT8HOBKH 38,ll8llH 06 OCH81ll6HHH 

9BM B 011H11 BXO,l1Hb111 H3b!KOM ~OPTPAH 6blnO JKenaHne o6ecnellRT:& COBMSCTH

MOCT:& TSKCTOBbiX 6H6nHOT6K ·nporpaMM (OC066HHO nporpaMM oopa60TKH 

• rlJl13HileCKoH_ HllrlJOpMal.\HU) Ol1Hl1 H 3ana,llnux uccne,llonaTen:&cKnx 1.\SHTpon. 

]lonOJIHHTeJI:&Hoii npl1lll1110H CTano COO<ip8lK8Hl16 0 TOM, llTO <l)QPTPAH 6un 

(H ,llO CUX nop OCTaeTCH) O,ll!UlM !13 H8H60nee Y.llOUHhiX anropHTMl1ll8CKl1X 

fl3hJKOB/
4-6/ ,llJIH C03,ll8HllH OOJI:&t:IHX CUCTSM 06pa60TKH (KOHSllHO, ecnn 

Cp8BHl1B8T:& TOn:&KO TS H3b!KH, ,llnH KOTOphiX MOlltHO C,ll81!8T:& H6riJIOXH6 

Tp8HC1!HTOpb1 Ha M8Wl1H8X CO CKpOMIIOll fl8MHT:&IO l1 6biCTpO,ll6llCTBHeM), no

CKOJI:&Ky: 

l •. B Cl1HT8KCl1Ce H3b!K8 Kpaeyron:&HUM KaMH6M 38nOJKeH npl1Hl.\l1ll !.10-

.llYJI:&HOCTH ,llnH H8nHC8HI1H H OTn8,llKl1 nporpaMM. 

2. B H3b!Ke npe,llycuoTpenu nennoxne cpe,llCTBB . .llJIH rH6Koi1 opraHH-
t 1 ., ~ . 

38l{lll1 06MeHa l!Hip)pMBI.\Hefi Mellt,lly nporpaMMOii, H8llHC8HI!Ofi H8 3TOM fl3bl- ' 
~-

Ke, n nnemnHMH ycTpoiicTnaMH :uam~H, Ha KoTopux aTa nporpauMa liunon-

HHeTCH. 
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Cne,llyiOII\eH aKTyan:onoit npo6neMofi cTano ynpannen11e KpynHbiMH r1Jl13l1- · . 
.., ~ • ! ... 

qecKUMH ycTanoilKaMH · THna ycKopnT.~nH. llpHuepow ·qacTHOti 3B.l1Blll1 annH-

IDTCH M8rHHTHbl8 H3M8p8HUH 1 C03,1l;aHH6 B yCKOpl1Tene. nonH onpe].(e1ISIIHOH 
~ . <' • 

KOHclJl1rypal.\Hl1• 38,ll8ll8 M8TSM8_THil8CKl1 CBO~HTCH K MUHHMll381.\llH WYHI\1.\HO- -

H8ll8 · cp· =- [ (ii(P~)_~!L{I'f))2_dv~ _ 
,llnH pa6o!lero o6MMa .. V ycKopHTenH, .r,lle . H -.none, 6nH3Koe ·K . .. .. . . ·. ~. . ~- . / ,. 

paC!leTHOMY (TeopeTl1ll8CKl1 He06XO,llHMOMY ].(1IH 3QWeKTl1BHOrO ycKopeHHfl 

llBCTHI.\), a .• /i:J.!t) --~ pean:onoe .non~ B TollKmi' tf oo~~~a. , •. 

B pH,llS YCT8HOBOK 3TO none wopMHpyeTCH 38,ll8HHeM _TOKOB' j.. B .. 

06MOTKY. .N KBTyillSK~ B !I!SKOM enylla~ pemeHHC 38,ll8ll!-1 n0].(].(8p:l(8HHH .B 

yCKOpUT8ll8 ].(OllYCTHMOrO nOllH BKlll0'!8eT B C66H onpe].(Sll6Hl16 T60pCTI1ll8-:-
•o • .. .. 

CKHX yCT8HOBOllHhiX TOKOB . /·i. ( llTO CBO,lli-!TCH _K pemea>tiO ].(OC~STO'li!O 

. CJIOJKHOrO ypaBH6H~H, 38BHCHil\ero OT "KO!!;!Jllryp81.\Hll ltBTYLICK),. KOiiTpOJI:& 
. t. . ' .• ~ • . . ' .• 

38 B03MOlKHhiM OTKllO!leHHCM KOHclJHrypal{HH nOJifl 38 npe,llCJlhl ].(OnyCTl1MOrO, 

onpe,lle1IeHl16 nonpaBOK .Aj;. K !CT8l!OBO'lHbiM.T0~8M (aTa 3a].(8ll8 'CBO-

,llHTCH K · pemeHHIO Cl1CTeMbl .JV llHHS1iH~X a~reop8l11l6CKHX ypaBHC~Hii). · 

Bee:& npouecc wopMUpOB8HHH H 11 llO,ll,ll6pj;;qHHH11 )48riillTHOrO llOJlll B ycTaHOB

Ke npaKTl11l8CKH OK83h!B88TCH l1T6p8TllBHhiMo 

CnexeHHe 38 noneM H TOK8MH, B TOM llHC1I8 BhlllllCllCHHS 11 BU].(BllY 

nonpanoK K TOitaM MOJKHO no3nOJKl1T:& aa neoOil:&UiyiO 8BI:i. · CJIO)!(HUe B1lllHCJil1-

Tell:&Hb!C ·38].(8llH ( onpe].(eneHHC ;TO!\OB ;: , BL!llHCll6Hl1e .' 3JieMCH'I0)3 OO-

p8T!!O!I MBTPHllbl ].(]!fl. Cl1CTSIA~ ypanaeHHli c HSH3B8CT!iLIMH . ..t:.;i ) npmco-
~ -.- .. 

.IJ.HTCH nepea,llpecoBuBa_T:& MamHHaM c 6on:oooii naMHT:&IJ 11 oucTpo].(_~i1cTBHeM 

( Tl1il0 nSC:,l-6) •. CHOB8 B03HHK8eT noTpeoHOCT:& D otiecnelleHilll D::J8UMOf\ei1-. 

CTBHH M8Uil1ll p83HI>X'nnaCCOB ].(nfl peillSHHH.O].(llOj;; 38].(8'lll ynpaBJISHI1fl ycra

HOBKO!I, 1160 HCnon:&30B8T:& ].(1Ifl nOJIHOPO ·ynpanneHHH (B ·pean:&I!OM M8CUIT8-

6e BpeMeHH) K8JK].(Oii ycT8HOBKOi1 C06CTBeHIIYID Y:OmHYD 8BM ].(Oporo l1 .no:3TO-. ; . . ' ' . . - ·' 

My npaK~HllCCKV. HSB03MOlKHO.: 
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J.IOXHO 1 KOH8'1H0 1 KBK~O pemaT:D. T8KH6 38;lt8'IH ~ 11B p6DKe 0 /f-f.:M: 
nepeHOCH HHtlJOPKBilHD li6ll;lty Ji8111HH8U · 'na neptlJOli6HTe H1IH KSrlDITHOit JieH

Te 1 6CJIH MBmHHbl OCH8!Jl8Hlf. O,IUiOTl!llHWIH HJIH B38HJI038118_HHellbllUI MSrHHTO~ 

!f!onaUH. B noJIHoitxe Mepe npoCineKa aBrouarHaallHH.BaaHMo;zteitcTBnH :ia
mnn pe~88TCH liHillD ycrpO~CTBOM CBH3H (THll8 KBCie~HOit) Me~ HHMH, 

B c;noxHblX aKcnepHuenra;n:&nux_ycranoBKax·ecrecrBeHHO B~eJIHrorcH 
~ . 

!f!YHKUHonan:&Ho paanble annaparypHue yanu, ;ztn:H xoiopux rpeCiyercH opra-

Hl~SBilHH He38BHCHMOrO ynpaBneHHH HliH ceiopa HHqnpM8UHH 1 • H STO He BCe

r;zta MOlltnO OCYIIl8CTllHT:& C UOilOI!l:&IO O;ltHOil9BM ;ltliH BCeil yctaHOBitH:.npHXO

;ltHTCH npoeKTHpOBBT:& .llpHileneHHe H8CKOli:&KHX 9BM ;ltJIH Henocpe;ztCTBennoii 

CBH3H c annaparypoi.t n 11 cpe;zu~eit11 9BM ;ztnH OCill\ero xonrponH xo;zta axcne

PHMenra n CBH3H c uo~oit 9BM. 

lt!T8K 1 B03HHK8eT norpeCiHOCT:& B MHOrOMSDnl:HHOit CHCTeMe 1 npoep 

aneMenra KOTOpoi1 MOlltHO np6ACT8BHTi:. CJie]U'JOnteit CXeMOit: 

·p PHc. I. 9neuenT cHcrellbl ceiopa HHtlJOpua~HH H 
ynpaBneHHH 

llynKTHpHUilH nHnHHMH 3;zteC:& npe;ztCTBB.lieHbl neoCiH38TB~Hble 1 llO;ltCTPSXOBO

qHble .CBH3H na c.nyqait Bb1XO;lt8 H3 CTpOH TOil H.liH HHOit MS~Hbl. 

I 
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CymecTByeT, naKoneu, _ npoeineua opranuaau1nt paaoBblX. pacqeTOB n 

OT1!8,l{Kid HOB!1X aa_naq HB 601!:&li!HX 9Bl.i 1 CBfi38HHl:iH, B '18CTHOCTU 1 _C npo

B8,!{6HUeM nccne,noBann~- TeopeTn'leCKoro nnana. TaK, _ceiiqae B oilltH B 

Te'I6HH6 ;ltHH HS B::JCU-6 llOOTynaeT nopH.l{KS 30-40,.0T1!8,!{0'1Hb1X 'pa60T OT 
< • 

Ka6oparopnH BUCOKHX 3Heprnit, 20 - OT llaOoparopHH HeitTpOHHO~ ~H3H-_ 
' i . • : • . • • ~ • .-. : 

Kn, n T.,n~· B ycriommx OT~imennocrH B::JCM-6 or ee non:&aoBa'renei1 cra-

HOBHT<?~ HeOCiXO;ltHMblM OCiopy,ltOB8Hid6- BblHO(}HbiX nyJI:&TOB UH,l{HBM,I\yan:&HOrO 

unn rpynnoBoro non:&aoBBHHH. O.n~~ na BbocO.l{OB - ~pramiaaunn cTanu;ni1 .: 

· BBO;lt8 ll8K6TOB · aa_naq; nepe~SIOil\HX ~X -~o~e ~lKUM06 ~~. 1!HHH~M. CB_H3H.·-B .. 

Ci830BYIO 8BM H llpHH!tlMBIDil\HX ,l{liH Bb!BO)t8 HB CBOH _ ycTpOiiCTBB peay.n:&T8Tbl 

npOXOllt,lt6nHH STHX aa.z(aq B 6830BOtl 8BM.: 0C~OBOft TBKOit <CTB~Uin1_"·MOXteT: 
CiblT:& ;nneio o.nna _H3 MBillHH. C){8Mbl 1 1 :nHCiO OC068H Heeio:n:&maa.,8BM H llO;zt

K1!10'186MbiH K net\ na6op ycTpolicTB: qwraRiiitee· (c liapT) ,· ne'IBTSIOil\ee·, 

MSrHHTOtlJOH H T.n, 

KaK BH,l{Ho, ua neo6xo.l{HMOCTH pemeHHH yKaaannux npo6neM cneAyeT' -

neo6xo~ID.!O.CT:&." coa.n~'a~ii MHOioO!.Ia.mHHl!Oro KOMnneKca. C1IOJKHOrO K8K c 

HHJKenepiion, rari ~-c ua~r"eia:aTnqecitoli. TOtiKH apeHHfl: a,neCI> ll03HI1K8ek • 

He 'ron:&KO Tpec50B8HH6 , na o6ecne'lllHHe r.iamHH .. TpaHCirnTOpBMH ( C ~OPTPAHa, . 

SllTOKO,l{~- H. T.,l{.)
1 

no'. H T~eCioB.BHHe na ·cos~aHHe paa:imroro anriapaT~ • .. _.< . 

c5n,6nu~T-~K riporpai.u.t, H oco6~HHO ,!{1IH uenTpaninux 9BM~' K KOTOpblM c:ico::.. 

.l{'aTCH Dee' cBaan; na paapa6oTKY xoi.!n:neKca cucTeMHuX nporpaw .l{na 

oc5ecneqeHHH B3SHI.!.O;zte!-iCTBHH uamHH H 'er'o KOHTpona, n· T.;zt~ 
EcnH roBopur:&. o6' o6e.cneqe}uiu M~IIIHH 11 caliHX no ce6e 11 .(deaoTHOCH

TElJibHO K HX BKJIKJqeifH.lO B K0Mllll8KC) ,- TO ;ltOCTSTO'IHOlt. u· npaKTH'18CKH He.,- . 
'•';.."' 

o6XO,l{Hi40lt, KaK' Ka:iteTCH,. HBnHeTCH ,l{JIH IU3llt,l{O!-i H3 HHX- cne.nyiOil\BH CHCTe- . 

Ma.no,nroTOBKH.paCio'IHX nporpaMu/7- 9/ (cncr'er.ta riporpauunpoBBHRH): 

9 

.... -,,: 

.•. 



Pnc. 2. BapnaHT cncTeMu nporpauunponaHHH 

llo~ OBKCTOM 38~8llH.3~6C:b llOHHMBCTCH-COBOKYllHOCT:b KBpT (HJIH HX 
. . . .. ·.· ··- . . ' 

· oelpaao'B na, nue'wneit naMaTH uamnnu) rpeic THnon: Kapru nporpaMMN, ~·an-
... - . - . .. - . . . ' - . ;;~ . ., ..,_ ... 

Hb!X H YllP,8B1lfl!Ol!UiC. Kapru: llepnaH rpynna CCT:b_ HOCHTCJJ:&, BOO!lJIIC rOBOpJI,· 
' . .. ~- . . . . ' -~ .; 

-pa3HOH3UKOBOI.1 nporpaMM!1: K8!(aH:-TO ee ll8CT:b MOJKCT 6UTb H8flHC8H8 HB 

· tPOPTPAHe, I-Cai-CaH-TO - na anToi-Co~e, AJirOJie H r.n.; qacT:&Il nporpaLtM., .. . .. ' ;.. ~ 

MO:{eT elm:& Haciop_ Mo~yneit aarpyaKH (peayn:r.TaTu TpaHC}IliUHlt). YnpannHIO-
, . . 

~He I-Capru.- _ 3TO, B · OSH,_OBHOM, ~-~pei-CTnnu_ CHCTeMe nporpawHpoBaHHH HJIH 

-{{l8KTH'Il6CI-CH6·.ll8p8M6Tp!1 ee ll8CTei1 (nporpaMM nepei-CO~HpOBKH_, TpaHCJIHTO-; 
. - . . . . . . - ,_ ·. . -~ .. . - ' ,·. . 

.. pon, nporpaMll pe~ai-CTHponaHHH .n T. n.~). B cy~uocrn, na yponne no~ro-

TOBKH paClotJHx ~~or;auu ,(p~c~ 2.)- Huenno ~aelop pTHX. ;Hp~~THB H_Bn~eT-
. . ., ' • • . . !.i 

CH-nporpawioil ~1IliM8.WHHU; 3T8 nporpSMM8 .HCOOJIHHCTCH CHCTCMOti npo-
" • • .~ • _.. '<, • ., -..... • 

rpaMMHpoi3ann·H, 

' H opraHH38l{Hli HCOOJIHCHH!I ~HpCI-CTHB, BI130B 

Heocixo~HMOrorpancJIHTopa (no ~npei-CTHBe HJIH Ciea nee) H nepe~aqa ewy 

<lJ8KTHll6CI-CHX napaMeTpOB ~Jifl 38~8HH!I pCJKHMB ero paclOTll, BI130B CHCTCM-

10 

I 

l 
I 
ll 

t 

. \ 

• 

:· 

HllX- cpe~CTB pe~ai-C~HpOBBHHH TCI-CCTOB, <J>OpMUpOBBHHC clllcl1!UOTCI-C, EH~8llH 

cne~e'imn o nnx, co~eplimMoro rut 'tlacren n T.~. ·-

BuaonTpancJIHTopa ~onJKeH ~eJiaT:r.cH. ~Jill tiacrn-TeKcra nporpaM!'Ihl, 

npe~cTaBJIHJO~ero co6o10 aaMimyTyJO ItO~nporpawy nnn npoue~ypy: n~m.zt .. . . . - . 
1111 uenecooelpaano .ztonycKaT:b HcnoJI:r.aonanne paamix: H3!1KOB npn uannca-

HHH OT.zteJI:r.not1 no.ztnporpaMMbl, noc!to1!bKY a To npnno~nT, KaK npammo, It. 

cep:r,eanoit nepe.zteJIKe TaKnX no.ztnporpaMM~ Kor~a nx npi1XO~I1TCH npuye..: 

HHT:b H8 p83HhiX M8WUH8Xo 

K opraHH381{1111 -JIIOclOrO Tp8HCJIHTOpa, nimJOllOCMOrO B TBKY!O C!t!CTCUY, 

npe.zt~HBJIHeTCH Jinw:r.-o.ztno oci~ee Tpecionanne: peayJI:r.TaToi.lero paooTbl 

H8,l.l TCKCTOM,l.lOIDKCH clUT:b MO.ztYli:b'38rpy3KH (CT8H,l.l8pTHbli1 MBCCHB) C,l.lHHO

ro ,l.lJIR BCCX Tp8HCJIHTOpOB <lJOpM8T8o 

llpe.ztnOllTUTC1I:bHO, llTOcl!1 JIIOclOI.1 Tp8HC1IHTOP C H3b1K8, cl01166 CJ!OlKIIO:... 
. ' : ·' '. ,. . .. 

ro, tJCM 8BTOI-CO,l.l,cBb!XO,l.li1Jl B KOHUC KOHUOB 118 Tp8HCJ!liTOp C 8BTOK0~8 

,l.lJ!fl O<lJOpMJICHUfl MO.ztY1Ifl aarpy3KH (Ha H8ll8110 .Tp8UCJ'iflTOp8 1 - ecmi <ill TOp 
I -

flO.ztnporpaMMbl XOllCT UOJIYllUTb ee· a~TOKO,l.lHbiH TCKCT B K8'16CTB6 npOf.!C~y-· 

TO'IHOrO fl3IlK8 Tp8HCJIHUHH, H1lll ero BbiXO,l.lHbl·e 61!01-CH). 9TO He HCKJJIO'IBCT 
. - . 

B03MOlitHOCTH :ncnon:&sonaHHJI, nanpHMep, JI3UKa POPTPAH n. Kat~ecTne npo-

MelltyTO'IHOro npn TpaHCnHUHH C KaKOrO-TO H3HKa )l. 

llpH nann'IHI1 B aa.ztatie .ztnpeKTI1B na· cClopKy paciot~eli.nporpaMMLI u· 

CllCT 3T8 paclOT8 nopy'IBCTCfl. aarpy3llHKy: HCXO](Hh!M M8'ICpH8JIOM ,l.l1lfl COOp

KU flBJ!fliOTCli COBOKYOHOCT.:b MO.ztYJ!Ct1 aarpy3KI1 1 llUJIYllC!lHBH UpH o6pa60T-

I-Ce naxera a~alln: co.neplK.HMOe 1IH'IH!1X ClHClnnoTeK .- apxHBOB non:r,-. 

30B8Te11H (T8Klit6 .B BU.llC MO~Y1!6ll) H cl!t!Cl1!HOTCltn. OClutero HB3H8'1CHUfl (oci

~ero ~px:nna cran.ztapr~ux n~~nporpaMM, npoue.ztyp n !))yHKi.\nli) •.. 

]lmi M8WUH C He60JI:blll0ll onepaTHBHOi1 08LiflTbiO 11 HCBUCOK~IM Clb!CTpO

,l.lCitCTBUCLI napH.ztY C .ztpyri1MH (HanpHMep, p.eliiUMOI.! HHTepnpeTBU1111 1 KBK 

aro c~enano B cepni1HOM o6ecnelleHnn E9CM-4) npnxo~HTCH npe]lycMaTpu

.nar:r,/10/ pelKUM, onpe.ztemieMLiit nonyaBTOMBTH'ICCKOi! cerMCHT8U11Ct1_ pacio

tiUX nporpaMJ.l: non:r,aonaTen:r, onncblnaeT .ztnpeKTnnaMn ~epeno paa~enon; 

cocTannHIOUUiX ero .npo.rpauuy; yanaun ]lepena HB11H!OTCH HimMenonannn ro-
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HOBHUX no~nporpaMM pa3~6HOB •. Kor~a MO~ynn 3arpy3KH 1 COOTB6TCTBYID

l!ll'l6 no~nporpaMM8M 1 CBMH CO~epllt8T HHQJopMSUHID 0 BU3UB86Mh!X HMH llO]l.

nporpaMM8X H BH6IUHHX M8CCH:S8X 1 TO .~HpeKTHBH~iJ HHqJOpMBUHU ]l.OCT8Toq-

. no .1\1lfl Tor_o, qToClu 38rpy3qnK .1\0 :auno~8 nporp8MMU H8 cqeT no,l\rOTOBM 

6n61!l10TCKY p83~6~0B (nporpaMMHUX KYCKOB B 86C01!IDTHUX M8T6M8THqeCKHX 

8ApeC8X) H8 BH6IUHeli fl8Mf!TH M81UHHU: B_B!l3UB8ID~X p83~e118X npOCT8B1!f!

IDTCfl CCU1!KH H8 31!CMeHTU 3TOH 6l161!HOTeKH 1 HB1lf!ID~H6CH BU3UB8eMUMH 

pa 3~ena:.m. 

llaKeT 38,1\SqH MOllteT H He CO]\epllt8TD B HBHOM BH]\e nporp8MMY 1 

-ecnH OH8 6un8 KOr~a-To oTnaxea8 H BKnroqeHa :a nnqaun 8pxn:a nonD30B8-

Tena Hnn oomyro 6H61!HOTeKy: :a T8KOM cnyq8e .1\11H 38nycK8 nporp8MMU H8 

cqeT ~ocT8Toqao BKnroqeaHH :a fl8KeT cneuH8JIDHOli ,1\HpeKTHBhl c YK83aHH

eM, HanpHMep, HMeHH nporp8MMbl. P8BHUM 00p830M He 00f!38T6JIDH0 BKJIID

'l6lll16 :il. COCT8B fl81t6T8 HHQJopM8Ul1li 1 00p868TLIB86MOit nporp_~M!nOM (ql1C

J-:0Bb!X l1JI11· T6i\CTOBhiX ,1t8HHUX) 1 flOCKOJIDKY nporpaMM8 ]\01JJKH8 HM6TD B03-

MOlltllOCTD B npouecce cqeT8 BB6CTH 3TH ]\8HHUe C BH6WHeiJ fl8Mf!Tl1 MSWH

Hhl. 

C BHetrmeJii fl8Mf!TDIO M8WHllhl 1 OTKY.l\8 flOCTYflSIDT fl8K6TU 38}\aq l111H 

]\8HHU6 1 ·MOJK!!O OTOJK]\6CTB1lf!TD l1 C06CTB6HHO BH6WHHe ycTpOliiCTB8 M8WHHU 

(1IHT8IDl!ll16 C K8pT, fl6PW0116HTU, MSrHHTHOH JieHThl, 6ap808HOB, ,1\HCKOB) 

H T8KH6 YCTpoiiCTB8, K8K TepMHH81lhl flOJI:&30B8TeJieli H.1~8WHHU. T8KOe OTO

JK,1\CCTB1!6HH6 .11 npHX~~HTCH npe,1\yCM8TpHB8T:& ,1\1lli onepaUHOHHOH .CHCT6Mhl 

U6l!Tp811Dllb!X M8WHH KOMnJI61tC8 (CL!. pnc. I); CHCTeM8 nporp8!.1!.1HpOB8Hllfl• 

3Tl1X M8IUHH CT8HOBHTCH pacwnpeHHeM CMCT6M nporpaMMHpOBSHHH llO~C06,1\H-

HCHH!lX K" HHM !A8WIIH. 

llo CYl!l6CTBy, Cl1CT6MH06 M8TeMaTnqecKoe o6ecneqeHHe KOMllJieKC8 

HHCTIITYT8 Tl'lll8 OMHM npH wnpoTe n pasaopO.l\HOCTH ero 38.1\8q npHXO~HTCH 
. . 

p83p808TUB8T:& K81t Ooecneqea:ne YHHBepC8JIDHOJii Cl'ICTCM!lo 
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M3BeCTii!l OCHOBHUe OO!lll'l6 npHHU:I'Illll HCfl01!D30B8HMfl, pelKHMhl l'l ~1!3~-:" 

CTB8 
1 
npe~yCM8TpHB_86MUe M8T6M8THqecKHM OCiecneqeHHCM KO!Jfl116I\COB, 

iaK:ne,KaK 
I. ~HcTaHUHOHH8H naKeTaaa oopaooTKa aa~aq; 

2. P8aro:aopault HHTepaKTHBHuii pe&nLi. '(npH no~KnroqeHHH TepMHHanon) ) 

3. Pacn8pannenHB8HHe 8JiropnTMOB H8 p8aaux MBWHHax; 

4. OpraaHaauHa ClaHKOB nporpaMIJ n ~auaux n cpe~cTna paooTu c 

Hl'IMHo 

He :ace aTH :aoaMoxaocTH y,1\aeTca peanHao:aan :a Kant~OM ItoMnneK-

ce (no Kp8liHeli Mepe cpaay), 'l8CTO npHX0Al'ITCf!.Bb!OUP,8T:&, C qero 

H8'l8TD. B CBf!3l'l C 3T14M XOT6~0CD 6~ npu:aecTH O~HO 38M6'l8I!H6, c~e

JI8HH06 np.n OCiaope COCTOf!HHfl nporpaMMHpOB8HHfl 38 pyoe:IOM B 1970 ro.:. 

~Y H oTaocameecH K CHCTeMaM KOJIJieKTHBHoro n01!D30B8Hllfl (eM. III;): 
11 llO opraHll38l.{lil'l paClOThl H8 Cl!CT6MBX KOJI1!6KTHBHOrO fl0JID30B8Hl'lfl 

CeiJqac COB6pW6HHO onpe~eJieHHO H8 iiep:aoe ~eCTO BbiXO]\llT ~l'ICT8l!Ul'IOH

H8fl fl8K6TH8fl o6pa60TK8 i He _(jy~yq,H CT011:& SK30Tl'JqHOH, K8K p8aro:aoP.,: 

Hh!H peJKHM, ll He npe,1\':bflBJIHfl qpeaMepHhiX Tpe60B8Hl!H K p_eaKTllBHOCTH ll 

BHyTpeHH6H opr8Hll3.8l.{l'll'l CllCT6Mbl 1 OH8 B TO JK6 Bp6Mfl np.l!IHiJCllT. oqeB!1;ll-

.HU6 BUrO~hl, COKp8U(8fl Bp6Mfl npOXOlit]\6Hl'lfl 11 n368B1!f!H fl01!D30B8T6Jlfl·OT 

KanHT81!DHbiX p8cxo~on". 

9TO He 3H8lll!T, 'lTO H3 npllB6,1\6HHb!X Bb!W6 'lCTI>pex liYHKTOB nepBhiH 

HBJIH6TCfl npoCTCHWllM B p68Jlll38UHll:·aa1!H'lfl6 B onep8U110fiHhiX CllCTeM8X 

ABYX CBf!38HHbiX M8Wl'IH M8Kpoonep8UHH 06MCH8 M8CCHB8Ml'l YlitC Il03BOJlfl6T 

ro:aopHTD o HannqHH npocTeiiwero annap8T8 · pacna'panirenHmiaRa anropuT

uo:a, ~1lfl pe81!H38l.{lil'l JK6 ~l!CT8HUllOHHOit n8K6THOli oopacioTKll 3TO 1!l'IWD 

nep:aoe ~eo6X0.1\HMOe ycJioBHe·. ~mi ueaTpBJIDHOlii MBWHHbl ( THna ESCIA-'-6 :a 

OMHli) KOMnneKca B03HllK8eT cne~routnlii:aapuaHT ~ocTyna K ee CHCTeMe 

nporpaMMllPOB8HHH /I2j: 
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aanpocu or 
K8H8JIOB 
CBll3H 

I •I 

_9anpocu.or 

tiHTBIO!llero 

aa.ztatiH- -r- -, 

Puc. 3. ~OCTyn K CHCTCMC nporp8MMHpOB8HHH 

3.ztCCo BXO.zt I HMCCT TOT me CM!1CJI 1 tiTO H Ha pHC.2o llpe.ztUOJI8r8CT~ 

Cfl, tiTO MO~HO H8tiHH8To O,ltHOBpCMCHHYIO o6pa60TKY HCCKOJioKHX ll8KCTOB, 

o6paayH napannenouue·aa.ztatiH ua MamHue. 3a.ztatia .ztJIH o6pa6oTKH onpe

.zteJieHHoro naKeTa, nocTynaiO!llero c tiHTBIO!llero ycTpoiicTBa, Momer 6uTo 

06p830B8118 IICI.IC,ltllCHI!O (pClKI1M npHMOrO ,llOCTyna, 39,lt9BBCMUH onepaTOPOM) 

nn6o nocne npoxom.ztCHI1H naKeTa tiepea otiepe.zto (Ha MarHHTHbiX 6apa6aHax, 

neHTe HllH AHCKe). 

KaK cne.ztyeT 113 cKaaaHHoro paHee,·paooqaH nporpaMMa no~oaonaTe

llH, UO~rOTOBJICHI!8ll CHCTCMOH UO CXCMC 3, ,llOJIJitH8 HMCTD B03MOlltHOCTo 

C8MOCTOHTClloHI1X oeip8J16Hl1W K BHCWHCH U8MHTI1 MBWI1HU 1 H 1 B TOM 'IIHCJI6, 

K KBH8ll8M CBH3CH c . .ztpyri1MH M8WI1H8MI1 (cKameM, tiCpC3 CHCTCMHI16 1.18KpO

Onep8UI1111 'I!CpC3 o6p8ll\CHHH K UO.ztnporpaMMaM OOMCH8 HB ypOBHC H3biKOB 

~OPTPAH 11 AnrDA). 
. · . /D/ 

~llH peweHHH yKaaaHHI1X Bblme aa.zta'tl B O~Hll ·6una cnpoeKTHpoBaHa 

CHCT6Ma MaWHH 1 . npe.ztCl'!lBJl6HHaSI H8 pi1C. 4, H paapa60T9HO M8TCM8-

THtiCCK06. OOCCTIC'IICHHC t. B OCHOBY peaJIH38U1111 KOTOporo 6UJIH llOllOn:Cl!U 

ct1JopMynupoBaH~I1e a,~tecL. cooopalltel!HH ( cw. T8Kllte /r4;). Paapa6oTKa 

Hj't18ll8CL B 1966 ro.zty C peal'JH38U1111 npoeKT8.MOHI1TOpHOfi CHCTCMU npo; 
\-- ', - . -

rpaMMHPOBBHHH .ztllH SHM ESCM-6 no cornaweHHIO !.ICJ!t.ltY MBTeMaTHKBMH 0~11 

H OTAena nporpaMMHpoBaHHH Bu'tiHCJIHTCJILHoro ueHTpa MrY. CHCTeMa no.zt-. 

KJIIO't18ll8CL K onep8U110HHOH CHCTeMe cepHfiHoro B8pi18HTB ESCU-6 co-
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rnacHO Tpe60BaHHHY/gf. B onepaqHOHHO" CHCT8146 He 6UHO nporpaMM, 

o6ecneqHBaBmHx xaxue-nH6? cpe.ncrBa .nocryna K cucreue nporpaMMHpoBa

HHH,xpoue npHMOrO (puc.J)~ 3TO HBHHOCb DAHO" 1'13 npH~HH,nO KOTOpb!K 

nocne aaBepmemm ocn9BHbiX pa6oT no CIIICTeMe nporpawmpoBaHHH 6Nna 

HaqaTa paapa60TKa Bepcllltt onepaUIIIOHHOH CIIICTBMN, nonyqHBill6H llOTOM 

!Ia3B8HHH .lUl-7! III lJJJ.-73/!S-!S/.- 0;!1HOBp6M6HHO IliJia paapa60TKa_ CHCT6Mbl 

nporpauuupoBaHHH no cxeMe 3 ;!\1IH ocHOBHOH cpe.nHeH 8BM OYIHJ.1: ESCM-4 

/!U, I4/. 

C;!\aqe~ B- 3KCll1IyaTaUH~ B !972 ro;11y U830Boro BaplllaHTa STOH CIIIC

T6Mbl B OCHOBHOM 38B6pillH1!0C:& pemeHH6 np061I6MNllp6;!10CTaB116HIIIH 001!:&30-
• . 

B8T61!HM H3biKOB BBTOKO;!\a _H <l>OPTPAHa B KaqecTBe OCHOBHbiX .. HSbiKOB npo-

rpaMMHpOB~HUfl Ha 3B!,I qeTNpHil;l\I.~aTIII H8HM6.HOB8HHH 1 BXO;!\Hl!llllX B COCTaB 
. . 

CHCT6Mbl MaillUH J.1BK OllHM. 8TO He 03HaqaeT, qTo BepCHIII <l>OPTPAHa Ha 

BCeX MaWHH8X O,lll1HaKOBhl 1 ]1ame Ha .EBCM-4 H ESCM-6, TpaHC1!HTOpb1 ]tllfl KO

TOpbiX paapac5aTuBanHc:& B OJMUl. TaK, BepclllH !972 ro;lla A1IH ESCM-4 

npeACT8B1!fl6T coc5o~ B cy~HOCTH ~OPTPAH-ll H 1!Hillb K KOHUY_l974 P0]1a 

]101IA(Ha ·ouT:& .ltOCTMriiy~a c'oBMeCTMMOCTb c RSbiKOM .ll1IH ESCM-6. 

KaK C1Ie,llyeT IllS Bb1W611l31!0lll:6HHOP0 1 0;!\HOH HS OCHOBllbiX B yc:rOBHflX 

OiiHll HB1!l16TCH npo6neMa 06MeHa HH\{JOpMaUIII6H M6JK.l{J M8illHH8MIIl, nepe.l{aqH 

HHqJOpMauHn Ha 6on:&lllne SBM (cu. TBKJKe/19• 201). OHa pemaeTCH ;!IBYMH 

OCHOBHLIMH CUOC068MH (!!60CHOBHbiM HB1!fl8TCH 06M6H HH\{JOpM8UH6ti H8 nep

{flOK8pT8J<;1 nepr!JoneHTe): 

I) YcTaHOBKOH BSaHuoaaMeHHeMbiX MarHHTOrlJOHOB Ha paaHorHnHbiX SBM; 

2) YcTpOHCTBOM 1IHHHM CBH3H. 
-, 

lloc.ne ycTaHomm uarHHTO\{JOHOB Tuna CDC-608 ua ESCM-4' B Jla6opa<£opl4H 

iiellTpOHHOH \{JHSHKH H Ha E9CM-6, a TaKlK6 npoKna,llinl KaueJIH ynOMHHYTble 
• • • - c 

I ~ ' 

Mailli'JHLI llOJiyqlll1!H o()_a cnoco6a 06MeHa. J{nH H3M6pHT61!:&HO-BblqHC1IHT6JI:&HO-

ro U6HTpa Jla6oparopHH H,lt6pHbiX npo6.neM, 003HPYDIIBrOCil Ha SB!A MHHCK2, 

IJUHCK-22 H HP-:-2I!6B, .llHHHH CBHSH - UOKa 6,l!Hl!CTB6HH06 Cpe,l!CTBO nepe-
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,l{aqH 14HrlJOpMaUHH B ~eHTpan:&HLiii Bblqi'JC1IIIIT61I:&Hbli1 KOlffi1!61\C. 

ilpH npoeKTHpOBBHHH Mb1 :OT.l{aBanH ce()e QTq8! B. TOM, qTo c·no

MOl!l:&~ 11 3KCnepHM6HTa1!:&HbiX11 8BIJ ll01IH~~ ;!\HCT.8HUHOHHYIO naKeTHYIO OCipa-

60TKY He peanRSOBaT:& Ha-aa HX SaHHTOCTH, HylKlia opraHJ438UHfl BhiHO-

CHbiX CTaHq1iiH BBO,lla-Bh!BO;z.ta rpynnOBOPO U01!:&30BaiiHH 1. a aaTeM H 14H;llll

BH}1Y81I:&HbiX nyJI:&TOB •. Heo6XO;!\HMbli1 H860p ycTpOHCTB 1 COCT8B1IH~llli'IX Ta

KYIO cTaHuuJ13/ :· uanaH · 9BM c MIIIHHMa.n:&HhtM paaM.epoM naMHTH B SK.; qi'J-. . . 

Ta~l!l66 yCTpOitCTBO C nep!lJOKapT (qY), .CllOC06H06 BBO;!\IIITb o6p83bl (KO-

llHH) KapT; qHTaiOl!l66 YCTpOftiCTBO (~C) C neprlJ01I6HTbli lllHpOKOrlJOpMaTHBH 

neqaT:& (AUilY); TeneTattn {TT); nep!iJopaTopbl (JIBHTOqHbiH H KapToqHbiH)i 

M8PHJ4TOrlJOH 1 rpawonOCTpOHT61!:&. ilomepTBOBaT:& 3;!160:& MO~HO 1IHill:& KSPTOq

HbiM nepr!JopaT9POM H rpa\{JonocTpOHTeneM (qTo HaM III npmnnoc:o c;llenaTi>). 

3a;!\aqeiii CTaHUIIIH B nepBy~ oqepe;llb_HB1IH6TCH \{JopMHpOBaHHe naKeTOB IllS 

HHrlJOpuaqHH, nocTynaJOl!lell c qy, <l>C, TT, MarHHTor!JoHa. 
. . I 

CocTaBHhle qacTH O,l!Horo naKeTa (ynpaBnfl~~llle KapTu, nporpaMMhl, 

;1\aHHble) MOPYT UOCTynaT:& C p83Hb1X ycTpOHCTB! nepeX0}1 C ycTpOHCTB8 

Ha ycTpottcTBO oprauHayeTCH,_ Hanpliuep, c nouo~:o~ cneu~1a1II>Hb!X npHita

aoB rlJOpMHpOBaHHfl naiteTOB 1 aapaHee aarOTOB_1!6HHbiX H. UOCTyna~llli'IX B 

nporiecce BBO,lla naKeTa. BunonHeHHe npHKaaoB, aa,lla~~lllx pe~Mbl pa6oTbl, 

CTaHU14H 1 6CT:& r!JYHKUHH MBTeMaTHqeCKOPO o6ecneqeHIIlfl ee 8BM: ·uaao:Beil .. 

ero MOHHTOPHOit CIIICTelaon CT~HtiHIIlo ~OpMHpOBBHHe naKe~'a ;!IOJllKHO npcma

BO.i:tHT:&Cfl no npHHUi1ny, nciHHTHOMY Ha npHMepa. ilycT:& cTaHUHH-no;l\Kn~qe
Ha. K. 8B!A ·ESCM-6' c· ynOMfiHYTbiM Bblill6· o'C5ecneqeHHei14/, _B· TOM qHcne ;1\HC

-neTqepoM lJJJ.-73. TunHquott · aa;11aqei1 non:oaoBaTenw ESCM-6 B KOMrmeKce'. 

mmli MOlltHO cqaTBTI> cnei\yiOl!lY~ aa.i:taiiy. noniaoB8T61!:& liMeeT Ha. MBrHHT-

HOH- 1!6HTe 'c HOMe poi. !23, H HMeHeM :XY & •· xpaHHI!Ieiicfi npH ESCM-6 t. 

·1!Hlt~IDl6i1.6JinOTetiH~ti a·pXHB nporpaMM (Ha6op Mo:ilynett aarpySKH) ~6pa-

00TKH: ;kc'iiepuil.e~Tan:oH!.x ;11aHHiix. B npouecce aKcnepHMeHTa· 11a uarHuT- · 

a'off ire~ore' nonyqeii'~eKOTOimtt H860p ;1\aHHLIX/ U0;!\1Ieianti1tt o6paC5oTK6 ua 

17 :,'> I 



~" 

E3C!.I-6 c noMOIIl:&IO o.n.notl. 113 apxrummc nporpaw (ABC) .n.annoro non:&3aBa

Tenn, 11M6IO:llero · B citcTeMe. EXI.l-6 cneu11aninuii napoJI:& (w11cJ}p) XY.X 

. 11 pecypc BpeMen11. Jln:H oopadoTitn. yrta3annoro nadopa neo6xo,n.11MO BpeWI 

B npe,n.er.ax tmca. 

EcM :Bunonnemte Tartoii pa6aThl JKenaTe1r:&no HH11U1111poiaT:& qepe3 

BhlHOCIIYlU CTBHU11IO, ]IOCTBTO'lHO oprBH1130BBT:& BBO,ll. ,'lepe3 66 'l11TBIOI!\66 

ycTpOliCTBO 11Jl11 T6Jl6T8Ull ll8K6T8 B11,ll.8 {ilpl'l 3TOM HB MBrHHTO~OH CTBHnl'll'l 

CTBD11TCH JI6HT8 C HB60p0M ,lJ.BHHtne): 

*NAME ltiBAHOB 

""il.SS13f·; THJiE 1.00 

*PASS XXX 

,. ;,::;siGN lol'i.PE (l) · 

* Ct'.:i!:CJ<: (ll 123 XYZ 

-*" l'BRSONi<L LJ9Jt,'.RY 

"*!.JAIN ABC" 

* J·:XECU·rE 

«.IJlNd!Y 

$M.f 
" ;4l!.']'ID .cliNi>RY 

«END EILE 

CHMBOJIOM * ll0146'l6HY"YKB38H11R Cl'ICT6M6 E3CM-6; Cl'IMBOJIOM $ - 110-

!ll'ITOpHOH CHCT6M6 CTBHU11l'l {B ,ll.BIIH~M cnyqae -.YKB38H~6 HB C'l11TI>IBBH116 

CJ16]1yl011{6!1 llBCT11 niJKeTa C MBPHHTOilJOHB. B HBniCii p68Jlll38U11H BM6CTO li.~ 

yKB3!lB86TCH CDC). 

ECJ'll'l C~OpM11pOB8HHI:lH llBK.CT C5y,n.eT nepe.n.an no KBHBJIY CBR3H, no

CT8B116H 6e3 aua1111aa B otJepe.n.I> cornacno cxe11e 3 H 3aTeMnoii]leT Ji 
l ~ ; -

oe5paooTKY B "KB'l6CTB6 O]IHOH 113 38JlB'lE3CM-6, TO. 3BB6]10LIO npal130H]I6T 

Bp6M6HHBH np110CTBHOBKB 3TO!-i 38]1B'lll U3-3B OTCyTCTBl'IH liB MBrHHTO~OHBX 
. . . . ,. ' . . ~ . . . . . . . ' 

116HT!l C nporpBMMH!lM apXHBOM. Ilo CYlll6.CTBY H600XO]Il'ILIB B!lJlB'lB "npe]ly-
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II 
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npe,n.HT611:bHI:lX COOCllllElHl'IH onepBTOpy Cl830BOll 3B!il. COOClJ(CHIIC 0 llOCTBllOD

K6 Jl6HT ]IJIH ABllHOll 3B]IB'llf MOJK6T d!lT:& CtliOPMHpOBBHO CIU!Oil CUCTC~Oh 

E3CM-6 Bo· Bpeua rip116MB narteTa 111111 .nep6/l BN6opoM 1'13 ot~epe,1lu "- na 

6836 HHqJOpMBI.\1111 B T6KCT6 ynpBBJIHIOUU!X KBpT ilBK6TB. 0,1\HBKO ,ll.Jlfl cipra

HH3BU11ll onepaT11BHOll pae50T!l CTBHU11l'l H600XO]IHMO COOCli!1,6Hl16 OnepaTopy 

6a3oBoli 3BM cn11crta HOMepoB BCex tio6nn, neo6xa]IHMhlX ]IJIH ctieTa cepnn 

3B,ll.B'l, ,1\0 nepe,ll.B'Il'l COOTBCTCTBYIDilll'IX • llBK6TOB. 3TO Jl11lll:& O;tlllll · 1'18 npllloC

pOB, ].lOKBShlBBIOIIl11X, 'ITO narteTI:l aa]IB'l - H6 eilnncTBCII!ILIH Bll.ll. n'ritiopMa"

unn, llO]IJ16JKBill6i.t llO].lPOTOBK6 HB CTBHUll11 11 nepe]IB'I6 B K8H8Jl CBH3!.1: 

BTOp!lM BH]IOM flBJifllOTCH npHKBS!l-COOOIIleHHfl C11CTCMC !.lBTe!ABTll'ltlCKOPO OUe-' 

Cll6'l6Hllfl !.11111 onepaTopy.e5aaOBOH 3BM. 

Ill!itliOPMBUliiO, ll011Y'l86MYIO CT,BHUli6H OT 6a30BOH 9BM,· COCTBDJJHIOT 

llOJIHOCT:&IO CifJOpMllpOBBHH!l6 B!lXO].lHbl.e, iflaliiJiu SB,ll.B'l H CJIYiK60HBR llllipOpMa-

U11H. 

ilpliM6pOM CJIYJK60HOli 11HtliOPMSU11l'l HB11HICTCH CB6]1CHllR 0 ;~aTe npueMB 

na 6aaoBoM 8B!A naKeToB aa,n.aq; MeT.it11 nocnTenn·oqepe]111, B KOTopyro 

nonan11 naKeTu; nopH/IKOBb16 n~Mepa · nocTimoBKH B. ot~epe,llb. liuxo)ufoH 

<Jia~in aa]IB"'lH, BOOC511l6 roBOpH, npe,n.CTBB,Jlfl6T c'o60IO- CM6C.:b TCKCTO.B, llO,ll.116-

JKBIIll!X Bbi,IIB'Ie HB ll6'lBT:&, ll ]18HH!lX .].lJlfl Bl:lBO,l\8 HB nepqopaTOpbl .lt lUIH 

ynpaBJI6HHR rpa~onocTpal!Tene•/16 • 17 I. HocnTemiM B.uxo.n.nux !J!a~inoB -~B
nRIOTCH. MBrHHTH~e 116HTI:l {116HTI:l BilBOIIB), ,ll.HCKH linn tiapaciaHbl CiaSOBOU 

3BM. llpe,1lnO~Tl'ITCR:&Jio 11M6T:& e.n.imuli wofn4aT BbiXO,ll.Hbl.X ~Bll110B.38,ll.B'I, ue-

38Bl'ICl'IMO ·aT TOPO, nopOlK,ll.~Hbl ami llOT.OKOBOll llBKCTH01i otipaCioTito1L (AH.,. 

CTBHUliOHII(lH HJIH. OUbi'IH0£1; npll. CBM0£1 UB30DOtl MBnJl'IH6) 11Jill 0,/ll'IHO'lHI:lM' 

p~ilinMOLI npoxor.:,l\6~llfl aa~aq/1G/. ilpll ~TCliJ ec:feCTB~IIHO, peaiuiay6TCR 

C11CAYIO.i\BH cxeMa (B cnyqae, Kar,ll"a uocl!T6net.l'~tann'oB HBnnercn ~enTa," 
_/ KB~ 3~0. norta c~enano HB li3ClJ-6 B OlllHl-1 na-3a OTCYTCTB.lrn ,1\l!CltOli): 
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HB HEll , 

MB,IlJIBHHllB ycTpOHCT:BB 
.'lTeHHH (l!Y) · · 

.· . MB,IlJIBHHil~ __ ;yCTpOHCT:BS 
BllBO,IlS (AUUY, IT~, il~1 

ri!.BW14K) 

Pnc, 5. BOBMOlltllhiB:nyTH BXO,IlHJ.lX (UBKBThl) :11 BhiXO.IlHb!X.If>SHJIOll 
' B CHCTBMB UBKBTHO~ 06pa60TKH 

3,1lec:o aa,lla'la I .••• B8.1lB'l8 . n - nap8JIJieJI:&Hhle B8,1l8trn (K8llt,llO~ .cooT

neTcT:syeT BXO,Il}HS pHC. 3), peWBBllhiB onep8~:110HHO~ CHCTBMO~ 6S30BOH 
. . . . 

SBM B MyJI:&T¥mporp8M11HOM peJKHMe; UO,Il O,llHHM HOMBP014 MOJKBT npoXO,IlRT:& 

nocJie,llOB8TeJI:&HyiO o6p860TKY ;eJIBH cepnH naKeToB (.rioTo~). BhiBO~ HH~op-
148~:1111 H8 Me,llJieHHhle BHell!HHB yCTpOfiCTBB (OT npRK8BOB THUS PRINT, 

' . . ' . . ' 

Rn~CH l1 T.n. B TepMHHOJIOrH11 HBhiKB ~QPTPAH) ,llJIH JII06~fi HB B8,1l8'l H,llBT 
- • ' ; •. > •• 

Henocpe;ztCTBBHHO (HBCT8H,Il8pTHhiH peJKHM 1 UO YK8B8H1110 Onep8TOpOM HOMepa 
• . • ; '!- • ~' ' ._ ' • : ' ; •• ' f· ' 

i- · BB,Il8'll1 11'T11U8 BhiBO.zl8 JI11ClOUO YKBB8HHIO ~ CBMOJ.I UBKBT8 1 npHWB,IlWBM 

C nep11<!Jep~H) 1 11JIH ~~~ea. npeAB8p11Te~:&H.YIO 6ycp~pl138~1110 H8 M'SrH11TOQJOHBX 

·c JIBHT8MH BhiBO,IlB. B JIY'lWBM·CJIY'lBB KOJI11'lBCTBO TBKHX MSrHHTOcpOHOB paB-
.. ' . . . . . . . . . . . '. :~ '. . ~· 

HO KOJIH'leCTBY O,llHOBpeMeHHO peW88MhiX 38,1l8'lt·B.Xy;ztmeM (.llJll'l 118H,Il8pTHO-

ro peJKHMa)- 3!0 o~·KarRHTO~oH.. . 
' .· •' . : ~ 

llpH B,llHHOMcpOpMSTe BhiXO,IlHUX cp8HJIOB Te 113 HHX 1 KOTOphle o6p830B8-
. . . . . . . . . . . .. ; . .· - . ~. "': 

JIHC:& ,llJIH npHCJI8HHUX C nepHcpepHH 113 11BMBpl1TBJI:&HO-Bhl'll1CJIHTBJI:&HllX ~BHT- . 

poB (HEll) 38,1l8'l 1 MOryT ClhiT:& UpH HB06XO,IlHMOCTl1 BhiBe,lleHU H8 MB,IlJIBHHhiB 

naenume ycTpo~cTna 6aaonon SBM Ton JKe. C8uon cJiyJKe6aon 38.ll8'lett, KOTo

paH opr8HH3yeT.BUBO.ll cp8~JIOB aa,lla'l 683onoro ~BHTpa (KaTaJrorH O'lepe- . 
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,lleH T8KJKe MOlKHO BhiOp8T:& no O,llHOMy \I)OpM8Ty: CIO,Il8 BXO,Ilf!T.HMBH8 38,1l8'l
1 

:BBHTUe H3 J.1X U8KBTOBi 8,Z\PBC8 liS 1lBHTe; HOMepa 1 COOTBeTCTBYIOillUe 

H,l(BHTH!pHKST.OpaM nepH\I)ep11i:tHb!X XOBf!eB cp8liJIOB: L1Bl.l) • 

YK838HHhlll CllOCOCl ,l(OCTyna K 6a~OBOll Sl:lM eCTBCTHBHHO ,lle1!8T:& o6-

IIIHM ,llJifl BCBX MSWHH l1 HH,IlHBH,IlY81l:&IILIX_ny1l'bTOB 1 llO;LIK1liO'l8eMbiX K Helt. 

0,1lH8KO era OK83UBaeTCfi HB,IlOCTaTO'lHO n,B 'l8CTHOCTH noTo~y, 'ITO 

npn TBKOM cnoco6e pewaeM8fl aa 68aonoll SBM 3a,lla'la He MOJKeT B pe8n'b

HOM M8CWT86e BpeMeH11 ee npoxor.:,l(eHHfi OcJMBHHBBT:OqH HHqJOpM8~Heii no 
~-

JIHHHHM CBfl3H C YCT8HOBK8MH B L1BU (M8l!ll1H8MH 1 ny1l'bT8MH) 1 'ITO no UB1!0-

MY PHAY npH'lHH ooecne'lHT:& IIeOOXO,IlllMO, 

TaK0£1 OOMeH CTSHOBHTCfl yl!te B03MOlKHIJM 1 KOr,lla. B COCl'fJB oeiqux 

6H01lllOTe'liV>lX CHCTeMHbiX IJO,llilporp8MM 6830BOH :;)Bl•l BK1liO'l8iOTCfl no.ztnpo-

. rp8MMbl 'lTeHUH ( R:CAD) :11 38nHCH (WHITE ) 1 nap8MeTpBMI1 ROTOp!JX f!BliH:OT

Cfi/!2/: 11Mfl M8CCHB8 (ilJ8HJI8),. KOlll1'l6CTBO 3H8'l6!111H ero ::JJ!el.H!!ITOB, 110-· 

Mep8 HJIH 11,l(BHTHWHK8TOpb1 1IHHH11 CBH311 H 800HeHT3 H8 aTOM 1ll1IIHI1,_!\0HT-:

pon:& rOTOBHOCTI1 11 K8l!eCTB8 OOM6H8 Be,lleTCfl onep3UHOIII!Oit Cl1CT6MOH 

0830Bol1 SBM, O,l(H8KO 011 MOJKeT OhiT'b tt8CTI1'lHO nepe,ll8H caMoii 38J18'le no 

ee 38HBKe. Ha ESCM-6-B Oit!HL1 cei.1'l8C aTo .ztocTnr8eTCH TaR: 33,1(8'18 

n01l:&30B8TeJif! 1 OOP8UI810!118f!Cfi K no,llnporpaMM8M RE!.D >'lllH ';'/RITE 

BK1l!O'l8eT B CBOH TeKCT OC5!ll11ti C 3Tl1Mll TIO,Ilnporp8M.M3Ml1 6JIOK ~8HHbiX ( Tl1'-' 

na .COMMON B TepM:11H01!0rHH H3h!K8 ~OPTPAI!). H onpe,l(eJieHHeM HCHyJieBoro 

3H8'lBHI1fl nepBoro Sll6MeHT8 3TOrO 6JIOK8 ,lle1!8eT 38f!BKY H8 B3HTHC KOH

Tp01lfl H8 _ ce6f!; B T3KOM. CJry'l86 n·ocne oopail(eH11fl K 3THM llO,llnporpaMM8M 

OH8, MO;KeT npoBepHT:& CO,l(GplltllMOe 3JieMe~_TOB 06ll!ero 01lOK8 1 r,lle COOClUIB- · 

eTCH 0 nOCTynneHUH np113H8K8.KOHUB qJ8HJI8 (npH ~TeH1111) 1 06 OTCYTCTBI111 

OTBBT8 C JI11HHH CBf!311 H8-38llp0Cbl 1 0 HerOTOBHOCTI1 800HBHT8 HB JI11lll1ll 

CBfl3H.K OOMeHy, 06 OWHC5KSXOC5MeH8 {yCTOHttHBhle COOH no l!6THOCTl1 H. 

T.,l(.), llp11 Onl1C8f!HOM B3f!TlU! KOHTpOJill HB cec5H 38,1l8'l8 ll01!:&30B8TeJIH 

C8M8 npHHl1M8eT pemeHI1H B C60HHUX CHTy8~11HX, ' 
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Jl1l.il o6ecne'leHI1.il y;z:tOClHOJ! paCiOTbl npi1XO;l:\HTCH npe;z:tOCT8B1l.ilT:& 38;1:18-
·. ,·· ,- ·, 

qe llQ1!:&30B8Te1!.il T~H peai1M8 BXO;l:\8 ll llO;z:tnporpaMMbl YK838HHOrO THna ll 

C!.!IJC1!e t. npaKTU'leCK>I COBna;z:taJOli{eM C onpe;z:ten~HHI:lM ll paCioTe/21/; pe.aHM 

Ol!:l1;1{8HI1.il, pel!ti1M onpoca R pel!ti1M 8CHHXPOIIHOrO BXO;z:ta. 

llo TeXHI1'leCKOMY npoeKTy/I3/ CBH311. Ciaao:aofi.SBM (BSCM-6) paCC'lH

TUBan.uc:& H8 ncnOJI:&30B8.H11l1 8 ~e38B.I!Cll!.!HX R.I!H.I!fi t no,l\KnlO'l8eMI:lX K ee 

Cii.WTPOMY aBTOHOMHOMY KaHany THna neHTO'lHoro (T.H. 7-e uanpaBileHHe) ~ 
;zt1lf! B03MOl!tHOro nO,llK1llO'l8Hllft 32 BBM (no 4 H8 2IHH.IIIO, qepea KOMMYTBTO

.PU lllil.lf. Heonpe;neneHHOCT:& cpoKo:a no.ztK21Rl'leHI1H a nonHero mi"pe'lH.il TH-

noB SBM, KOTOPLIM Ciy;neT IIYJKH8 CB.il3:& C J..lBK, Bhl,lllll1HY118 cne,l{yiOIJ{ee Tpe-

60B8lll18: Cl1CT8MHhl8 M8TeMBTl1'leCK.I!8 nporpaMMU CiaaOBOfi .SBM He p·832IH'l8:_ 

lOT M8llll1H-8ClOHeHTOB B Jti.dl.l no Tllll8M. 9TO 3H!i'li1T '· 'ITO. np11 TeXHH'leCKOM 

no;z:tK1!IO'leHI111 KaKofi-To· uriBoli SBM :a yKaaauu~x nporpauuax ESCM-6 MoxeT 

lie MeHRTicH lin o;~:~Ho~ Kouau;~:~hl, no caua peannaa~I1H no,l{K1IIO'leHHH 11 npo

rpaMMI:l HOB oi-l BBM ;z:tOJllltllhl a To y'lHTI:lBST:&. 

Bunonu.eHHIO T8KOro TpeeiOB81II1f! co;neiiCTBYeT ~ B . 'lBCTIIOCTll t cnocoei 

nepe;z:ta'ln 11HWOPMBU1111 no 2IHHI1HM CBHSH 8-paapH;nHUMH 6ai-1Tai.m (co ceiop

Koli nx n cJioBa BSC!A~ Ha ypoBHe np11eua· HHqopua~Iin :a ee naMHT:& .11 

paaCiopKoli npa :Bu;:(aqe ) • 

HTaK, cncTeMa ESCM-6 ;~:~ollima oi'mt'laT:& no a;~:~peca~ (Houepau) ,l{O 

32 BBM - aeioHeHTOB·. HoaHnKaeT npo6neMa coBJ.Iell{eH.IIR paoOThl HecKon:&KI1X 

SBM c.B:3CM-6 n onepaTHBHoro KOHT~oJIH·paooTu ·:seen cl1cTeMu. Ce£!tiac 

npit aKcnnyaTaunn ;nncneT'lepa Wl-73 Ha BSCM-6. MoryT npoxo;ni1T:& B uynr...: 

TlinporpaMMHOM peiKn~e TPI1 aa.:nat!Ji UOJI:&SOBaTene£1 ( n. =3 t CL!. cx.auy 5) t 

n' B aTor.f pel!ti1Me Bee' oHit uoryT ·o~IioBpeueHao paCioTaT:& c nHHI1.ilMH ·cBH311 

no nporpaLiuau THha Ri'I.D 'l1 \~RITE ·, npH STOW K8lK,lt8R Ha:·HHX HJJeeT 
•. '·! , . ~ .-. -· >·--.-. .., ., .. , ..• ,-·· ·- . -. 

llp8::JO pa60T8T:& C 2Ill6UM Haeiopoi.f 2111HHfi CBH311 :13 ltiBl.l. B ;l{Oll02IH8HHe K" . I . . . 
aTI!M TpeM aa]ta'laM uol!teT npoxo;nuu ;io 4 •· cey:Ke6Hhix ·aaiait~ Ecmr 'cpe-· 

,l:lH HI1X HMeeTCH aa;naqa, opraiiltayiO~hH ~pHe!.i naKeTOB H padtuJlliy<·:ah!io;~:~.:.,;. 
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Hl:lX (j)ai-lno:B aa;~:~a-q (2IHCTHHrHH T~n.), TO oHa MOlKeT o6cJiyl!ti1D8T:& T02I:OKO 

0;1:\HY (H3 BOC:&LIH) nHHRIO 'cBH3l! Ha· 1lP8MH npi18M8 O;l{HOro iiaKeTa, T. e. 

oopailoB K8pT 0;1:\HOlt "aa;na'ili, H1111 H8 1lP8Mf! 1lhl;l{8'll1 o;nuoro wanna. llpll'lli

HOil: ftll1!ReTCft 1.leHTO'lH8ft opHeHTI1pOB8Hl!OCT:& peamtaai(UU' ;1{11CT8HUI10HHOil 

naKeTHOH oClpaClOTKH aa;na'l,·nOKa K ESCM-6 ue no;nK2IIO'l8Hb! ;1{11CKH: B pe

ay:rr:&T8T6 218HT8 BBO,l\8 (puc. 5) MOl!t6T co;nepllt8T:& npol1:i:aon:&HOe CO'l8T8;_ 

HUe naKeTOB 38,ll8'l C p83HUX.nHHHii. :cBH3H (HOL!epa 1111Hllil U 800ll6H'rOB 1 

a T8Kllte HMeHa ll a;npeca paaL!eli{eHH.il'qaKeTOB llXO;l{.ilT B COCT8B K8T81!0ra. 

T8KOH :rreHTU); 0;1:\HBKO co;neplKiiMOe O,l{HOrO naKeTa .111lll (j)a£!na 38HI1M8eT 

HenpepbiBHUil: npoMexyToK nal!.ilTH Ha neH're. · O.z~HoBpeMeHao c. yKaaaHHOia 

paCiOTOJ! CJiyEe0HUMH 38,1(a'laMH E3CM-6 uoryT BUllOJIHSIT:&Cil 11 T8Kll8 1ll1;l{b! ' 

paCioT, KSK BBO,ll naKeTOB C·COOCTBeHI!biX 'li1T8ID~X ycTpOiiCTB aToll M8Wli

HU, Dh!:ao;~:~ co;~:~epl!tl1i.loro :Buxo.z~aux neaT ua Me.z~:rreuuue :aHewHne ycTpoiicT:aa 

Tl1na AIUIY ii T.;n. Gne;~:~yeT cpaily OTMeTHT:&, 'ITO oOcnyzcHBSHHe Met~neHHLIX 

BuewHax ycipoii.CTB CiaaoBoii. SBM cne;z:toBano Clu CHHT:O nonHOCT:OIO 111111 qac

Tll'lHO eaTon SBM, nocKon:&KY oaci.aaMeTHo CHI1JKaeT·ee npoHaBo;ni1Ten:&....; 

HOCT:D, H nep~nopy'lHTo·ero CT8ll~HI1 ,BBO,ll8-1lhlll0;1{8/l3/. 

HaaaaqeHHe H KounneKTBUH.il TaKoUcTaHUHI1- npaKT!f'l6CKI1 Te JKe, 

'ITO 11 ;l:\1IH BUHOCHOH.CT8HUHH~ 38 O;l{Hl!M 11CK1.IIO'leHI18M: lK81!8TB:1I:OHO, 'lTOOb! 

OHa HL!ena Cllff3Ii C 'eiaaoB0£1 9BM He TOJI:OKO npRMYIO ( Tl1ll8 K8H81l .... K8H811), 

HO 11''lepea 06~y10 BHeWHIOIO naMHT:& (;!:111CKH, MBriiHTOtlJOU~), npU'l8M T8XH11-. 

'l8CKH' H nporpaMI.!Hofi4/ ;!:101llKHb! Clh!T:& npe;z:tyCMOTpeHhl p8lKI1ML! 8BTOHOMHOrO 

;ziocTyna K3TOH naMRTii ;l:\1.l.il K8JK,l{OH H3 M8WHH- ll O,l{HOBP8M811HOro ,llOCTy

na ;!:12I.il o6eHX M8WI1H: COr1.18C01l8HI1e HX COBM8CTHOli. paClOTbl npOB0;1{11TC.il B' 

TBKOM cnyqae no· npauoR CBH311 •. TaK, ;nna oprarmaau1111 oni1CBHHOi1 Bh!We 

noTOKOBol(naKBTHOii. oCipaCiOTKH CT811UI1R. aanpamHB86T y 6aaoBol1 9BM paa-

, peil!eHHR .. Ha aanonaeHne ni:mTu 1lllo;na (eM~ cxeMy. 5) tmH paarpyaKy :rreiiTbl 

llllBO.zia. ·flp11' coriJac1111' onepaUI10HHilH CHCTeMa Cia30B0£1 3HM Cl2IOKllpyeT ,li2IH 

···cBOHX aa;~:~aq pa6oTy c: cooTDeTCTBYIOIJ{l1M uarHI1To(j)ouoM 11 cooci~aeT ero .Ho-

.·. 
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Mep ll pa3pemeHUe Ha pac50TY CT8HUHU. B .KOHU6 pa60TU npOH3BO,llllTCH 

oClp8TH8H nepe).l8'l8 M8rHUTOWOH8. B CBOIO. O'lepe.zt:r,, .no llHl!Uli8Tl!Be. 0830-

BOli 8B!l C000h(eHlleM no npHMOH .CB!l3ll ll,!OlK6T Ob!T:b nopy'leHa pa60T8 C 

MBrHI'ITO(j)OHOIA ,llliH pa3rpy3Kll JIOHTDI BUBO,ll8. 

KaK Bll,l4HO, 8KTY8JII>HOfi 38,148l!ei1 HBJIHSTCH opr8HI'l38Ullll 3¥.{leKTliBHO

I'O onepaTIIBHOI'O KOHTpOllll paOOTbl 0830BOi1 8BJJ B KOMnneHCe M8!llllH Tllna 

npe,i:!CT8BliOHHOill H8·CX6!.1e 4. 8iJ!((leKTI'IBHOCTI> 38Bl!CliT OT TOrO, H8CKOJII>KO 

nonHO U ObiCTpO nonyqaeT oneparop OT CllCTOMhl M8TOM8THli6CnOI'O OCiecne

li6HIIll Cia3oBoi1 SBM HH(j)opuauHIO o ee. paoore, .. pecypcax n BOSMOJKHOCTHX. 

CKJAB Bi\lll0'!80TCH, B li8CTHOCTH, ( CM. TDKlK/22-24/): . 

npOTO!Wll pauOTbl 0TAOIII>HUX yCTpO~iCTB M8WllHbl, CUCTOMbl B genOM H no 

J.'B)!(,l!OH sa.ztatte; OOJ!DR ?BOAEW o craryce aa.ztaq, npoxOARuttiX B Myni>TH

nporpaw.tuoM peiKHL!e, B TOU;ttliCJie no K8JK.ztoi1 aa,lla'le non:r,aoBareJIH - ee 

IIMH, !lllt.flp l1 npnopHTOT,. 38K838HHOe .H TeKyll!ee HCnOJI:b80B8HHOe BpeMH, 

38K83811Hb1C ll HCllOJII>3yeMble HOMepa JIOHT H M8I'HHTOWOHOB, a.ztpec 8BM, 

llpl!Cn8Biae;.j i:!8,ll8tty, H T. n. j K8T8JIOI'll BXO,l!Hb!X ll BbiXO,l!HbiX oqepe;l{eli ~ 

nO.Z:(pOOH8ll 11HWOPM8Ul1H 0 CT8Tyce BHemHHJC ycTp'oMCTB, B TOM t!HCJIS BHO!ll-

Jill X !.!8llll!H-aCioHeHTOB, !1 ~· • .llo 

B CBOIO Oliepel\o, CHCTOM8 ,llOJiiKI!8 noHHM8To 60JiowOi1 H8el0p ,nupeKTHB 

oneparopa, suelJiliBaJOilleroclL B ee craH,ItaprHHtl pexHM paOoru. 

'l'eXI!l1tteCKOe OCH8J.(OHHe cepnliHOli 8BM E8CM-6, CT8Biuei1 0830BOii 

3Bi;l B Ol1Hl'l, He,llOCT8TOliHO )!JIH Opi'8Hl131:'ntHl1 T8KOI'O onepaTHBHOI'O KOHTpO

JIH. 0,lli!H 113 BbiXO,llOB - 3TO HCnOJib80B8HHe 3Kp8HHbiX nyJioTOB - ,llUCnneeB 

(CM/!3, i.z-24/). B ~~BI!CI!MOCTH OT KJI8CC8 ycrpoiiCTB8 1 BilOHpaeMOI'O B. 

K8'!6CTBe nynora (H8/lllt!llll COelCTB6HHOli n8MHTH ,llllll pereaepaur.m l1800pa

j!(0HIUJ, CpS,llCTB 8BT{)HOMHOti pereHep8UIIH1 reHepaTOpa Cl1MB0110D), OHO MO

:KeT no.n;KJI!Oli8ToCH K E3CM-6 Henocpe,n;CTBeHHO HJJI! qepe3 M8JIYIO 9BM T8HOI'O 
(1 

Jite K118CCa, K8K ll l!CnOlio3yelille ;l{llll peaJIH38UHH CT81lUHH DBO,ll8-BUBO,ll8. 

K nepBOJJY BU.llY OTHOCHTC!l ampaBHTHO-l{UWPOBbie }'CTpoiaCTB8 THna Cftf.l{-2000, 

BH.zteOTOH-340 11 T. n. i KO BTOPOlio!Y - NE - 601/ i H .ztpyrRe • 
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. ,lleTan:&_aoe ocBellleHHe BonpocoB· peanHaanuH npuBe]\eHHNX'Bhrme cooo

paxeHHil ;ztliH.C03]\8HHH CHCTeMbl M8Wl1H Oli!Hid H COCT8BliH6T OCHOBHOe CO,ll6p-

lltBHH6 1\HccepTaunn. ! 

.BO BB6:z!OHHH xap8KTepuayeTCH 00l!l8H UOCTSIIOBKa.aa;zt81Il1.C03,ll8HHH 

CHCTeMbl 1 npO,lll1KTOB8HH8H ycnOBHHMU npOB6,lleHHH nayttHbiX HCCJI6.n;OB8HHtf B . 

Qldflld. llo'cymecr~y, STU ycnOBllll HBJIHIOTCH 06l!lHMl1 ~n~ .60llolliUHCTB8.Kpyn

HHX wnaH~IecKnx ueHTPOB. JdanoxeHu npe.n;nocunKu BBe.zteHHH anropHTMH'le

cKoro fi3HK8. ~OPTPAH B K8lJ6CTBe JleOO:l~O,llHMOrO BXO,llllOro H8hllt8. ,ll11H cpe]\

HHX n '60JioDil1X 9BM (ESCM-6' ESCM-4) B CllCTeue' ManJUH omm~ 'rrpHBe.n;eHH 

oo~e cooopaxeHHH o cnocooax ooMeHa nnwopMauuen MeJK.n;y-ManJHHaMu n 

JCliOBl1ff''C03,ll8HHH CBH38HHO!i CHCT6Mbl. ,l{aHbl HeKOTOpbie OU6HICU nOTO!{OB 

HHWOPMBUHH B'cHcTeMe, npHHHMaBmuecH aa ocHony aa aTane ee npoeKTHpo

BSHHH H paapaOOTKll MBT6MaTHlieCKOro ooecnett6Hl1fl B88l1M0,11;eliCTBl1H. ee 

aJI6M6HTOB • . 
rnaBa I noCBHI!IeHa o6aopy peanHa~uuH neKOTOpblx MHoroMamuHHLJX 

CHCTeM H pelltHMOB llX l1CTIOll:b80B8HHH B aapy66lKHbiX H OTeli6CTB6HHLlX nc..,. 

cneJ~oBaTen:&cKRX neaTpax. Bonpocu o6ecneqeauH HesaBucnMo pa6oTaromHx 

MB!llHH .B Cl1CT6MBX aapyOelltHUX U6HTpOB npaKTl11JeCKH He paCCMBTpl1B810TCll 1 

UOCKOJII>KY paapa60T1Il1KH CHCTSM OpHeHTl1pOB8JIHC:& HS I'OTOB06 ooecnette-

nne. 

. B pas.ztene I .2 onRCNB810TCH B~pHSHTU. CHCT!lM aana,n;H06Bp0ntl£1CKOI'O. 

ueHTpa fl]\epHLJX l1CCll6,llOBBHHil (UEPH),·B TOM liHCJie·npoeHTHpy'eMHH~ 0c

HOBH06 BHH148HH6 3]\eC:& yielieHO UO,l!CHCT6Me .· FOCUS , CBS139.BIIle! 9BM H 

TepMHnanH ai<cnepuMenTali:&imx noJ~paa.ztenenHii~UEPH c ero. 6aaoBHMH M8ll!H.:.: 

HBMR wuplill Cl)C (cep:r4H 6000) t{epe3 uawaay-nocpe;ltHHH, ·aaBe.liJIDIIIYIO 6aa

KOM waitrioB. nporpaliM H ,ll8HHiri:: 'FOCUS -6una iicnom;ai:>BaHa·'u ,llllfl. ~pyrnx 

- peaJIRaau~lt=· B lJSCTHOCTH; c~cTelill· EPYKHET B EpykxellBene •.. 

]3 paa;nenax I .3-~ .4 KparKo oilllcauu · cucTeMu _B EpyRxeilBeHe:

(EPYKHET), EepRnR~.l{apRC6ypn l1 J!RBepMope ( OCTOFUS ). 
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• Pa3.zten I.6_nocnamen ueKoTopuM,oTetzecTneHHhiM pa3paCioTitaM, HH

wopMauua 0 ltOTOpLIX CTD:ra ,llOCTynaa aBTopy ,llHCC6pT8U_HH: B BU co AH 

CCCP, £111M, BU AH CCCP, HTM H BT,_ lt!tl>B9, lt!K,AH YCCP, HAS, l1T9tl> 

H ;np • .HeKoTopaa na\{lopuauHa,KacaiOIIIBHCH 3THX pa3paCioToK, co.zteplKHTCH 

TaKJn:e B rnanax 2, -3 H 3aimiOtzeiutl'l. 

B rnaBe 2 Onl'ICLIB86TCH B OCHOBHOM T8 tl8CT:& M8TOM8THtl6CitOrO oCie

Cil6ll6Hl1fl aBi~ ESGI.i-6 ( Ci830BOl1 M8WJ.!Hbl KOMilJI6ltC8 Olt!HH) t ltOTOpaH Ciwia 

.C,ll6Jl81!8 Allfl 11638Bl'!Cl'IM0!1 paCiOT!l 3TOH M8llii1HLI 1 T.e. 0630THOCHT6JI:&ll0 

It To:u:y,nKJIDq~eTca JIH E3CM-6 B Kruto.A-JIHdo Wioro:u:amHHHll.A·KoMIInexc c 

JJHHHflMH _' CBR3Ho 0AH8K0 1 6CJII1 He rOBOp!.!T:& O&OflJ.!C8HHl1 Tp8HC-

JIHTopa_c H3UKa ~OPTPAH, noTOKOBOH oopaCiOTKl'l H cnocotion ynpanneHHH, 

TO H6KOTOp8H AOT8J!I138Ul1fl_ A86TCH TOll:&KO no T6M nporpaMMHbiM KyCK8M 0 

Cie3 _l11H_fJOpM8Uiill1 0 KOTOphiX TPYAIIO A8T:& ABJiee npe,llCT8Bll6Hl16 0 BKliiOqe

HJ.!H E8C!1i-6' B KOMnlleKc. 

B pa3,llene 2.1 ,llaeTCH caMoe oomee npe,llcTanneHHe o cHcTeue npo-

- rpaMMI1pOB811Hfl 1 nonytzHBnieii 1!83B811H6 MOHHTOpHOH -Cl1CT6Mbl 11 ]lyCina 11 /25-28!. 

0 B03l!OlKHOC THX 1 npe,llOCT8Bllfl6MLlX nOll:&30B8T6lllll ESC!,I-6 ;llllfl COCT8Bll6HHH 

11 MHOrOH3blltOBOr0 11 38,llOHHfl (naKeTa) l1 ,llllfl p68JIH38Ul1l1 ,llOCTyna K nepco

H8JI:&IlblM II OOil!HM nporpaMMHLIM 8pXHB8M. 

llpHBO.JlHTCH ItpaTKaH xapaKrepHCTl'!Ka CiHCimmreKH nporpaMM o6u1ero 

H83HaqeHl1fl 1 KOMnll6KTyeMOH ll8 6836 nporpaMM \{JH3HKOB l1 M8T6M8Tl1KOB 

_ UEPH, OilliV. H PH.zta oprauHaauHii, aitcnnyaTHPYIO!llMX E3CM-6; O.llHHM H3 

HCTOllHHKOB l11!\{JOpM8Ul111 ,llllfl 3TOli KOllilll6KT8Ul111 HBJ!HIOTCH T8Klit6. MOT6pl!a-. . . ' ' . . - - ~ 

_ ~bl- C.P ;c. - CiHCimwreKn npH YuHnepcmere n EenwacTe, opraun3o.Jauuol1 

,ltllfl IIYlK.II-!liH311KOB 38il8,llllb!X RCCJ16,ll0B8T6JJ:&CKHX U6HTPOB< 
- -
B cnnaH c noc;Je.ztYIOJlHM H3JI0;;(6HHeM MaTepHaJJa no _TpaucnHTopy c 

fl3b!K8 <l>OP'l'PAi:i X8paKT6pH3yiOTCfl OCOCi61!HOCTH BKJiiOtl6HUH Tp8HCllllTOpOB B. 

MOHHTOpllyiO CHCT6My. 
" -
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B pa3,llene 2.2 onHch!BaeT_ca 1!83HatzeHHe; CTPYitTypa 11 <J!YHKUHOHH

ponaHHe TpaHCliHTOpa c nepCI1K H3Hlta <l>OPTPAif, npaitTw<iecK!.! conna,llaiO

IIleii C BepCH6B CEilN FORTRAN 11 B6C:&M8 CiliH3KOii It <l>OPTPAH':"IY. Tpan7 

CliHTop/
25 • 29- 331, ini3h!BaeM!lii .ztll~ oCipaCiOTKI1 OT.ll6ll:&Hoii no,llHporpaMMLI, 

OCYIII6CTBJill6T noonepaTOPH06 npeoCip830-B8Hl16 ee T6ItCT8 (n ISO - KOA6) 

B 38ni1C:& ( OUrLIS -'KO,ll), np8KTU'IeCKH COBna,ll810111YIO C 8BTOKO,llliOM. 

llpH 3TOM npeo6p830B8HUH npHM6HHiOTCll npOM6iKYTOtU!U6 ll3L!Kl1 Tp81!CJ!lli.\HU 

( .:£- ltO,ll 1 Pi - KO;ll 1 F - ltO)l) • ~CXO;llHUH TeHCT onepa~·opa UCKJiioqa7 
eTCH H3 paccuoTpeHHH cpa3y nocne ero npeoopa3onaHuH 113 r~o -Ko.zta 

B 2: -KO,ll, KOr,lla onpe)ieneH THrl onepaTopa l1 npOH3Be;neuo Bbl;I\6Jl6Hl16 B 

TBKCTe H,lleHTHilJHKaTopon, KOHCT8HT, pa3.ztenHTeneii, 3HaKoB onepauuii. 

Eon:&WHHCTncionepaTopon cpa3y npoxo.ztHT uenoqKy npeo6pa30BOHHii THna 

ISO - 2:. _: Pi ~ F-ou·rLIS , 

THna COMMON 1 E~UIVALENCl: H DATA 

H TOR:&KO ;ll6ltll8p8Tl1BHL16 onepaTOpU 

CiyiiJepHayiOTCH B 2-ml.zte H oo-

pad8TLIB810TCH. llOliHOCT:&IO JIHW:& flO_ UOCTynll6HHH H8 TpaHCllflU_HIO nepBOl'O 

nunonHBI:.toro onepaTopa 1l no,l!nporpaMMe. IlpH npoMel!l:yToqu~:~x npeoopa3o

B8HHHX onepaTOpOB COCT8Bllfl!OTCH 11 HCnOll:&3yiOTCH ,llllfl'UOCTpOelli1fl 

OU!LIS - 3BnH.CH TBCiliHUbi.KOHCT8HT OIIHC8HHbiX B6JIIiltUfH (BO B!J6MH pa00Tbl 

• )l6Itl1apaTHBHoro npoueccopa), npoc rux ne~nHcauuux nepeMeim~x H tliYHK

l(Hlil, HH,ll6KCHLIX nepeJ46HHHX H !lJYHKllHH, a T8ltl!(6 CT8H,ll8pTHLIX cfJYUKUl!H 

THna 3ll6M6HT8pHUX. _:3TH npeoCip830B8HHH ,ll6J1810TCH B OCI!OBI!OM 38 O.~HH

-:-.ztB8 npOXO,lla no COO~B6TCTBYIO~HM 38UHCHM ltBlK,llOrO OJ:epaTopa. Ilpo.:. 
• • .< .'• ' ' •• 

rpa:u:ulilpOBaHH6 Bllpaxe~HI npe)lyCMaTpHDaeT 3KOHOYHD nuqucneHHI COBila)laD-

DtHX UOJ!BuPiilli:6HHI ;:imq:HCJieHHe a.npecoB 3)16:U:eHTOB B MaCCHBaX opraHH:iyeT .. , · 

CJ:I JIHdO B M01l6HT cmpe)l6JI6HHR 3HaqeH-11H HH,ll6KCHLIX nepeJJellllLIX, DXO)lRIIIHX 

B COCT8B HX 111l,li6KCOB (CT8H,ll8pTHUll c;rry~aV.) 1 liHOO uenocpe;n,CTll6HHO ne

pe)l OCipBIII6Hl16M It 3ll6M6HT8M M8CCHBOB.· 

OUI'LIS - 38illiiC:& no,llnporp~MMU noc11e- lleiWTOPLIX fiO,llql-!CTOlt 11 

BCT8BOlt (HanpHMep, pa,llH COXpaHeHHH H8.lBXO,ll6 B no.ztnporpaMMY 3H&tl6HHH 
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H6KOTopJix UH~6KCHhiX peraCTpOB). CT8HOBHTCH. BXO~HOll HHqOpM8UH6H K 

Tp8HCJIHTOpy C 8BTOKO~a M.\DLEN . , npeoCipaayiOUl6MY 66 B MO~JI:& 38"'" 

rpyal\a (CT8!1~8pTHI:l'll M8CC11B). 

Pa~~enu 2.3-2.4 ·KacaiOTCH npoCineM, CBHaannhlx c peannaa~en Ha 

· Ciaae onepaunomwn cncTeMhl B9CM-6 noToKoBort oCipaCiOTKH aa~aq npn 

B9C!.I~6/14• 16 • · 17 I n MeJWamHHHI>IX oCiMeHo/12 • 14/ •. ~ 
~86TCH KP8TK8H cnpaBK8 0 B6pCHHX ~ncneTqepoB nu-?I H nu-73, 

ua OCH~Be. KOTOpoi1 oiiHCI:l'B8IOTCH ~6T8JIH. rioTOKOBOH OCipaClOTKa a o~i!H 

i1a BapnanT~B ee oriepaTUBHoro KOHTponH. Cni:TeMa oCipadciTKH HBJIH6TCH . . . . . . . 

JI6HToquo.:..opH61ITl1pOB8HHOi1-n COOTBeTCTByeT onncauuoii B~rue cxeMe 5. B 

uen npe~ycMoTpeuu pelKHMii oCipaaoBanaH oq~pe~en oCipaaoB naKeToB aa

~aq n ~oaannc:& B oqepe~H {~npeKTl1BaMn onepaTopa). Haqano o6paCioTKa 

oqepe~el1 npO.l13llO~aTCH.~HpeitTaBaMl1 C yKa3~HH6M HM6~H Ot!epe~a llJIH 

HOMepa_ Mai'II.IlTOQJOHa {M<Il BBO~a) a pelKHMa o6paCiOTKH, KOr~a 38K83b1B86T

CH TIOJIHilfl oC5paoOTK8 "oqepe~a l'IJia Bhi~OpOqHaH {~JIH O.llpe.I{eJieHHOI'O au

T6pllana noMepoB aa,i{aq B oqepe~ ana· ~nH Bneumero ·a6o'iieitTa, ··ioTopoMy 
,· e 

npnnaAnelKaT ee aneMeHThl). 

. ;L{Jifi O~HOU. oqepe~H MOlK6T Cih!T:& Oelp830B8HO ~0 Tpex ilOTOKOB 'oCipa

elOTKll ll MYJI:&TnnporpaMMHOM pelliuue. CnocoCi BhiBo~a HH!J)opuauna oT npo

xoJK~eHnH noToKoB Ha Bnewnl'le ycTpOJ1CTBa Mamanhl Tnna AUITY MO%eT onpe-
. c 

~enHT:&Cfi n riepeonpe~emincH B npouecce o6paCioTKH ~nper<TuBaMa onepa-

Topa·, B · KOTopux yr<aauBaiOTCH noMepa noTOKOB u 'T1m Bh!Bo~a ~nH· KalKA Oro 

noTor<a {JIUcro np~~BBpHTen:&Ha!l dy!IJepnaa~llll ~a ~enTe, nHCiO hpHMO!l Bhi-

Bo.zi na B~emHne' ycTpOWCTBa). IIpe~yCMO~peHbl Meim no' npeKpaUleHHIO oCipa~ 
elOTKll,Onpe~eJieHHUX TIOTOKOB HJIH.3JieMeHTOB B.HHX 1 npeKpa~enHio ~bl~aqll 
l!HqJOPM8Ul1ll 0:!! OT~e JI:&HhiX aneMeHTOB. np6rpaMMHOMY KOHTPOJIIO a a coc'Toll-

{•' .. . . ' .. 
Haei.! oqepe~ei1 Bb!XO~HOH l'IH!iJ.OpMauau. . . • . 

KpaT~O ll3JIOJKeH npoeKTHhll.t B8p~8HT/24 • 23/ :· no~nel!tanudt peanl'!aa-
~" . . . : ~ . . -~· . - . . - . ' . - . . ' . -- ·. ' . 

Ullll.B ~acneTqepe Tana nu-7!, nu~73 A~!l oOecneqeHl1!l ynpaBJI6HH!l npo-
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xo~en:aeu aa~aq na B9CM-6·c acnon:&aoBanHeu-~cnnei1nux nyn:&ToB. 

B rnaBe 3 a3JIOJKeHhl Oell!lae npHHUiinu Ill ciceMU peami38Ul1l1 06Mena.· 

l:!HqJo:p.t8UH6H B CaCT6Me M8WHH 011ffi'l, I'~e I.teHTpaJI:&llbill Bblt!llCi!l1T6JI:&HhiH 

KOMnneKc {uBK) c MSIIIHHawt BSCM-6 a C,ll;C-6200 CB!laau c 9BI:i Hauepa

Ten:&uo-BUtiacnnTen:&nux uenTpoB (iffiU, CM. pac. 4). B OCHOBHOM peq:& 

a~eT 0 K8Ci6JI:&HOH CBH.3M C £9C!,I-6, ua ROTOpoti ;ycnenu K H8CTOUUleMy 

Bp6M6Hll nopa60T8T:& !AHHCK:-2 B l13M6-pHT6ll:&H011 UeHTpe OT~eJJa fl)lepuoiii 

cner{TpocKonHa, B9CM-4 a Bh!uocnaH cTauuim ua Ciaae 9Bl.l TPA - B J!aoo

paTopaa li6HTPOHHOH qJH3l1Kll 1 Bb!HOCH8H CT8HUaH B Jla6opaTOpllll BhiCOKHX 

aueprai1 (B nopa~ite no~roTOBKll K CJ{aqe B <JKcnnyaTauato), H SBU M-6000 

c rpa(puqecKau ~acnneeM B UBK. TeXHHqecitoe nO~KJil01l6Hae ~pyrux am;;, 
yKaaaJinux na pHc. 4, el!le ile aaBepl:leHo~ 

B ~poeKTe/13/ npe.l{ycMaTpHBanoc:& TaKJite Hcnon:r,aoBanne .r!BYX nanuh 

CBHSH E9CIJ-6 co cTanuHeil BBo~a-BUBOAa .u 9BM TPA ( c ~HcmretlnuM nyn:b- . 

TOM) nenocpe~CTBeHJIO npa B9CIJ-6, ~~IIBJ\0 paapaOOTKH B OViHVI OCT8JIIIC:& 

JieSaBepUieHHhiMH l1 ~OJIJKH!l elb!TI> pe8::Il130B3HUB OY~Ylll6!A H8 ,11pyroi-i Texna

qeCKOH OCHOBe. B l!8CTHOCTa, ceiiqac ~enaeTCH fiOllblTJ{8 UCTIOJII>30B8T:& 

YCTpOJ1CTB8 THTI8 CIIJ,l.l-1000 B KaqeCTBe ,llllCllJI6HHbiX onepaTOpCitllX nyJI:&'l'OB 

BSCM-6. 

B paa~enax 3.!-3.2 onucanu CTPYitTypa l113K mmu, annapaTypa H 

JlllHHa CBH3H. IlpHBe~eH nepeqen:& Cai'H81IOB a ynpaBJilllO!II6M HHqiOpM8I.llill 1 

C TIOMO!II:&IO KOTOpNX YCT8H8BJIHBaeTC~ CBH3:& H CHuXpOHH3aUaH paCiOT!l M8Wl1H 1 

H_npaBHna nporpaMMapyeMoro oCiMeJia CHrHanaMa. YKaaanhl peJKHMhl Iiunon

HeHHll KoMan~ o6Mena Ha, ESCU-6, MHHCK-2, B9CM-4 (co cnel.lHSJI:&HNM, Ka

HaJioM, C,llenaHnhiM ua ocnoBaHHU cTan~apTOB ~nu EC 9BM), 9B!.i Tana TPA 

l'l IJ-6000. 

Paa,11en .3.3 noCBH!116H BOnpocaM ooecneqeuuu AHCTanuaounoia naKeT~ 

non oopae50TKH ~nu Bcex no~KJIIOqaeMux K EBCM-6 Mamim, Kor~a onl'l BU

nonnHIOT !IJYHKUHH ee TepunnaJI:&noro ooopyAoBaunu·, a TSKJKe o6ueua l'IH
~opMaUHeit Me~ nporpaKMaua·(non:&aoBaTeneU), npoxo~41!MH na paaHux 
'yamHuax. 
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Om1C8H!l otiiJlHe np8B.Iln8 ·wopimpoB8IIHfl H cxeMu nepe;zt8llH U8It6TOB, 

np>!It830B H COOCiili6HHii CHCTeMe li onep8Topy 6830BOH 8BM, nopa;ztOR li 

cxeu8 otip86o'rlm B: onep8UHOHHOll cucT.eMe ESCM-6 npliHHTh!X n8ReToB, Ha

R0~1!emm 11 p8C~bl]l~H Bh!XO;l(Hh!X cfl8i1ROB 38;1(8ll (HH\lJOpM8U~U, OTHO.Cfl1Jl6i1CH 

It BblBO;zty H8 M6.l(1l6HIW6 BH6ll!HU6 ycTpOHCTB8) - ;1(1lfl pe8]!1I38UUH CXGM 3 

li 5 H COOOp8lK6HHi1, 113ROiK6HHbiX panee B peg)epaTe B CBfl~H C·STHMH CX6-

M8MU. 0TM6ll6HO, liTO B npouecce nep6;1(8llH ll8K6TOB (BXO;l(Hh!X iiJ8i1ROB) _li 

npueM8 BhlXOI\HhiX <lJailnoB TepMtman:oHue 8BM nonyqaroT OT cnylKetiHux aa-

1\Bll l38C!.!-6 HH(j)OpM8U>UO 0 HOMepe, Bp6M6HH peri'!CTp8U!tlli \lJaitna 11 11M6Hl1 

neHT!l c oqepe)l:b!O cfl8i1]10B ua tia30BOi1 8BM. llepe)lalJ8li·npl1eM OCYI!I6CT

B]lfl!OTCH llOPU11HM11 !10 8X6, ( 8+256 )x6 11]111 (1024+8 )X6 CipiiTOB 3!'1 Bp6MH 

B!lll0]1H6lli1H 0.1\IIOLI KOM8H)ILI 06M6H8, P8C?hlRK8 Bh!XO;l(Hh!X: cfl8H1IOB ;1(61l86TCH 

no KOM8H)Ie onepaTopa BSC!.I-6 nocne nocTynneHI1H_ 38npoc8 OT. ac5oHeHTa. 

0)1H8 M8rHI1TH8fl R6!1T8 MOlKGT. dh!T:b HOCI1T6R6M Ollepe)leii iiJI3i1ROB;l(]lfl H6-

CKO]l:bK11X 3B!A (111\6HTUtlJli!K8T9POM oqepe]\11 HBRHGTCH 8)lpec 8BM). llonyTHO . 

B. r118B6 3_ Oc5CylK)I810TCH p83]111lllibl6 ll03MO:E!Jihl6 B~pl18HTbl npl16M8 ,U p8CC!l1l":" 

KU ilJ8!1ROB, 

· llyHKT 3.3.4 p83)1en8 3.3 onuch!B8eT pe81ll138IU1IO cnococ5os oc5M~Ha 

11H\lJOpM8UI1eii no UHUI.\l18TliB6 38;1(8lll1 ll011:b30B8T6Rfl l1BK, 00p81Jl810U(6i1CH K 

CUCTGMHbiM llO)Inporp8MM8M TUna RC:itD l! · WRITE ( CM •. Bl:llne). 8TOT pe

lltUM Oc5M6HOB HBmieTCH )IOn011Hl1.T611:bl!hlM .1( p6?.111MY )ll1CT8HUliOHHOil n8R6THOlt 

OCip800TRI1 l! ;1(01IlK6H CRYEUT:b OCHOBOH )l]lfl .opraHI-1381.\l!U OClMGHOB I~GlK.l\Y. 
. ~ ·-· .. 

nporp8MMBMH (ll01I:b30B8T6]1~jj), npOXO)Ifli!ll1J.Il1 H8 p8:Jll!lX 8~M,_.;s pean:OHOM 

M8Cil!T86e BpeMeHn l!X.ctieTa.· Onl!C8HI!ul1 cnococ5 oc5MeH8 AcinJnHReTcR. cen-· 

ll8C .H.C.88liRUHh!M CRGI\YIOillUM cpe)ICTBOM era Cl!HXpOHH38UIIli: 38;1(8ll8 non:o-

30B8T6]lfl ESCM-6 MOlKeT npe)lynpe)ll!TI> onep8Ul10HHYIO cucTeMy o Bo~_lJOJK!Io!1 

IIHUUl18TliBe CO CTOpOHhl 1Il1Hl1l1. CB!13l1 ( C R8RIUI.-:-TO HOM6pOM), BR1IIOlll1T:b B 
f.: .. . . . ~ ... '. • • • . ~' . .' . ;- . . . : .... : 

cliofrcocT8B nporp8MMHhllt 6noR ( CB!138HHut1 c oc5MeHoM) n yKa38TI> ;ztl!cneT-
. ....... .. .. . . . ' .- ' ·. .~:· 

llepy .l38CM-6 era. 8)1pec (M6.TRJ, H83B8Hl16), a TaRlKe cnococ5 Bh!X:O;zt8 1!.3 . ----- ·- <. <.. .. ' 
.·i., . 
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STOrO 61IOK8, O;ztHl!M l13 CllOCOdOB BUXO)Ia HB]lfl6TCH B03Bp8T Ha TO MGCTO 

3a)l8lll1, .r)le OH8 6y;zteT npepBaHa nocTynnenl!eM .38npoca c 381\aHnoll 1111-

H!tlll CBH3Ho 

rnaB8 4 nocBRU!eHa BonpocaM MaTeMBTMtiecRoro oc5ecneqeuuH no~?l1C~ 

T6Mll Mamrx 8BM )IR!l pemeHl!H 38;ztaq, CBH38HH!lx; C ll8R6TIIOH ocipacJOTIWH 

li ynp8BneHl!eM. B aTy no)ICHCTeMy B nepByiO oqepe)l:o B~O.llHT BUHOCHLie 

CTaHUllli BB0)\8-BHBO)Ia ua·6a3e M81Ih!X 8BM M yCTpOiiCTB, p83M61Jl86Mh!X B 

l1BU ~1IR l3BO,lla il8K6TOB 3a)l8ll B boCM-6 li Bbi,ZtatiH peayni>TaTOB liX oc5p8:

dOTKl11C HCIIOJI:b30BaHH6M CliCT6Wi ,llaJII>HliX CBaaeR.JlBe TaRl!X CTa!IUl!H 

(B llac5opaTOpliax Hei1TpOHHOR Wl13l1Kl1 H BllCOKliX aHeprliii)onpodonauu B pa- . 
dOT6 0 0,llHa H3 HliX HaxO,llliTCll B HOpMaJIL!!Oll 3KCUJiyaTaUHH,J~ OC!IOBOn llB

JillDTCll JBM TPA-IOOI c KOMnJI6KTOM ycxponcxn:TeJietaUn,nepcpopatopu,ql!

TaroUlPie c RapT (YBB K-60!), AUTIY-128-3. B cocTaB craHI.\l1l1 Jlll<l> nxo)IUT 

H M8rHl1TOqJOH, liCll01I:b3Y6MhiH ;1(]1!1 6yqJepU3al.IHl1 BXO)\Hh!X H BLfXO)IliLIX \jJaJi-

1lOB 381\Bll. B paa11ene 4.2 ox8paKTepu30Ballh! TeXHHlleCRHe B03Mor.:nocTu . 
. Taicoll CTaHI.\llti, ocoeiei!HOCTH nporp8MMHoro ynpaBJICHl!H co CTopouu TPA 

yRa3aHHUMl1"BH6UIHl1MH ycTpoi1CTBaMM (ero npl!Uinoc:o p83p8Ci8TLIB8TI>C8MO

OTOHTen:ouo) l1 ll0)1R1I!Oll6Hl1H R 8llll8p8Type CB!13l1. B pa3)16]16 4.3 KjlBTKO 

OnllCL!B86TCH pea]ll1381.\llll Bapll8HT8 MOHl!TOpliOll CHCT6M11 CTDH~l1!1 ,ll]lfl 

B!ln01lH6Hl1H pac50T, yRa3aHHLIX BUille B pewepaTe,,llO,ll ynp8BR6lll16M·Cl1CTe

MU CTalll.\l!H MOlK6T p800TaT:b B p83]1l1lJHLIX pel!ll1M8X, onp6)16]1H6MbfX !COMBH

;ztaMH ee onepaTOp8, )ll1p6KTl1B8Ml1 BO BBO,llMM!lX II8KeTaX l1 38npocaMl1, llO-
• . ~ 

CTYU8101lll1Mll l13 1ll1Hl1l1 J,a1I:OH6ii CB!13l1. B ll8CTI!OCTH, l\OM8ll)I8Ml10ll6paTOpa 

Ollp6;1(61l!16TCH CUOCO() llBO)Ia l1 nepe,l{8lll1 naReT8 (Henocpe)ICTB61lll0 llOCRe 

.BB0)\8 C M6)1R6HHUX ycTpOHCTB - B 1Il1Hl1!0 CBH3l1, mi.c5o C npe)IB8pHT6]l:bl!OH 

6ycflepl13aUl16J.1. Ha JI6HTe) 1 Tlln nepe)laBaeMOli l1HiJlOpM8Ul1l1 (n8R6T, C006l!l6-

Hl16)·1I Hanp8BneHl!e Bhll\8lll1 neti8Tli (Ha TeneT81in l11Il1 AU!lY); c noMOU!I>rO 

;ztllp6RTl1B MOlltHO ynpaBTillT:b \lJOPMlipOBaHl!6M naKeTa., 113 llOPUllii, llOCTynaro

lllliX C pa 3]ll1lJ!IhlX YCTpOiiCTB CTaHUI!l!, l3y!IJepl13aUl1H. Ha ]161IT6 OR83h!BaeTCH 
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qpe3nuqaiiHo UOJ!C3HOti J.lliH o6ecnet~eH.I'lll Ha;~~eamoro :mcnnyaTa~uoHnoro 

pelKUM8 p800Tbl CT81l~.l'l.l'l, ]lllll YM6HI>ll!eH.I'lll BpeMCHU 38HllTl1ll Jl.I'IH.I'lii CBll3.1'l 1 

]l1Ill pe;ll8KTUpOD8Hllll BXO;IIHOH ll BUXOJ.ll!OM .l'l!iiflap!Aa~n.l'l (uanp1111ep,· no;~~ro

TOBKll pa3MCTKII CTPOK ]l1Ill AUIIY) B pelK.I'lMe off-line , noBTOpllb!X nepe-

;118tJ 11 T .,ll. 

B po3}.lene 4.4 oll.l'lcan napnaHT cxeMu MaTeMaT.I'lt~ecKoro o6ecneqe

HUH ,n;nH eTaHU.I'l.l'l BBO,lla-nuBOJ.la np11 E8CM-6 (B UBK) cornacno npoeKTy/I3j 

japmlH'l' npl1BC}.!CHHOW B p83){Cne 4.4 06UICM CXCMbl npaKT.I'ltiCCK.I'l UC38B.I'l

C.I'IM OT .T.I'lll8 L18JIOH 8BU, llOSTOMy MOii(CT ObiTI> UOJie3eH }.!Jill peaJIU38~U.I'l 

B OYZ\Y.i\CM .cTaHii.liii npn l.!Blll.l'lHe ESC!l.-6. 

PaJACII 4~5 xapaKTCpl13yeT npo6neMhl MaTeMaT.I'lt~ecKor.o o6ecnetleH.I'lll 

paeioTL! ,'HicnneLifiux onepaTopcKnx nyni>TOB np11 6a3onoil 8BM T.l'lna ESCM-6. 

Iip11ne;~~eau · r\naccnil;HI<al.\.l'lll onepaTunaon nwpopMa~nu ( cornacnof
24

/) one"

paTopy OT C.I'ICT6MLI l1 TpeuOB8H.I'lll K c·OCTBBY ll3LIK8. J.l.l'lp6KTUB OT onepaTO

pa CllCTeue •· YKo3aH OJ.l.I'IH 1-13 nyTeH peaJIH38l.\.l'lU ynpanneH.I'lll paooToi! 6a-

30Boii D.rii;i C aOMOUII>IO nyJII>TOB, UOAKJIIOqaeMb!X qepe3 M8JIYIO 8BM. 

.B rnanc 5 on11cana peaJI.I'l381.\Ull MaTeMaTut~ecKoro o6ecneqennll Ma

CJ.I'IH J<:Jl8CC8 E8Ci.:l4, flB:illliO~UXCll OCI!OBHbiMU cpe;llHUMll 8BM B 01\IH!, BhlllOJI

HeH118ll B CBH3ll C UX BK:iiiO'l6HlleM B 1\0MnJICKC. OlllilJ. 8T8 pe8JIU38~1lll CBC

JI3C;i r:pe~;J.le ncero .R paapa6oTKe CllCTeMu nporpaMM.I'lponanHH (no cxeMe 2, 

cu. nuille n / 10, 14/), BKJirot~arol!leiA :B ce6H ,TpaiiCJillTOP c nepc11n ll3UI\8 

~OPTPAH, 6WI:3H-ti K. nepcH.I'l nxu:.~noro ll3h1Ka E8CM-6. 

KpaT!\8ll X8p8I\TepllCTIIK8 C.l'lCTeM!l l1 Tp8HCJIHTOpa J.l8H8 B p83;lleJie 

5.1. 

C:tcTeMa nocnp1miluaeT ua o6pa6oTKY naKeT 38;ll8tl.l'l (noJII>30B8T6Jill), 

.J50TOpb!il !.!OllWT 'coCTOflTI> 113 CMCCH MOJ.lYJiet\ 38rpy3KU II no.ztnporp8MM H8 

fl3H: • .ax ~OPTPAH, 8BTOl\OJ.l 11 H3LIKe M8KpoacceM6Jiepa (B8pll8HTC 11 YHH:Iiep-
t.. ' 

ca~I>noro 11 aBTOI\OJ.la, npe.ziJIOllt.euuoM B.A. SarnHaiiKo/10/). Ha3l38HHe ll3!l-

Ka, na KOTOpOll H8n.I'IC8H:J UO]lnporpaMM8, Jit83!lB8CTCll B naKeTe npe]lll!CCT-
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BYIOIIICH.eli ;zt.l'lpCKT.I'lBOlio llaKeT MOl!\6T CO]lep:K8TI> UHiflapMa~UIO 0 cer!.!Cl!T8-

~.I'lll 38]l8tlll (OnllC8HHC ;llepeBa p83]leJIOB, K8~hlli 113 l\OTOpb!X OllpCJ.!CllllCT

Cll YK838Hl1CM IIMCHH ero rOJIOBHOH no;llnporpaWAhl), CCJIH OH8 3anycRaeT

Cll H8 Cti6T • .)!Jill 38;ll8tl COXp8Hll6TCll B03MOiKHOCTI> OOp8>i(CHl1ll K CT811]l8p'1'

HOi1 .l'lHTepnpe'TnpyiO!lleli cHcTeMe (L~C) E8CM-4 • 

TpaHCJillTOp C ll3UK8 ~OPTPAH no CBOel1 CTpyRType n npllli~nny 

pa60Thl noxoJK Ha onncaHHhlli B rnaBe 2 ~paHCJillTOp /.lllH ESCI,l-6. IIepeBO.ll 

,TCKCT8 llO;llnporpaMMhl np0113BO}.lllTCll B }.!B8 npHeMa: CH8ti8J18 COCTBBJIH6TCll 
. . . , 

ee M8Kp08BTOKO]lHOC npe;!iCT8BJICHl16, 8 38T6M ORO npeo6pa3yeTCll B MO-

]lyJII> 3arpy3K.I'l. AnanorHll c TpaiiCJillTOpoM J.lllll E8CM-6 ecTI> n B donee 

MCJI!\}!X ;ll6T8JlllX. B ti8CTHOC"Tl1, np.l'l nporpaMMUpOB8Hill1 Bblp8JKCH11li OHU 

npeo6pa3yiOTCll B 3an11cn, no}.lo6nue Pi -aannCllM (cu. Bblllle); nocne qero. 

ua BblpalKeH.I'lll B!lHOCllTCll B MaKpoaBTOKOJ.lH!ltl TeKcT oopa!llemtfl K cl>YHK~HllM, 

ynpOCTHBill8HCll 38n.l'lCI> p88MCtiB.eTCll }.!OnOJIHIITCJII>HbiMll 11 CKOOK8M.I'l11 (J.lllll 
I . • 

Bbl}.lCJICHilll nO;l\Bblp8llteHUi1, O]ll!OpO;IIHhiX no CT8pllll1HCTBY 3118KOB onep8l\l1ll), 

opraHH3Y6TCSl BhiHCC8HHe· CKOClOtiH!lX nO}.!Bhlp8£t6H.I'lH. CoBn8]l810T 8JirOpHTMbl 

Tpaucnll~.l'l.l'l onepaTopoB o6Mena n anropllTMhl C.l'lCTeMHb!X no;llnporpaMM, pea- . 

JIH3YIOIII.I'IX STOT o6MeH B npouecce c~eTa aa]lat~H, c nepBuM napHaHTOM co-. ----- . -

OTB6TCTBYIOUI.I'IX 8JirOpl1TMOB }.!Jill E8CM-6. 

B p88]lCll6 5.2.CO}.leplK8TCll HCKOTOphle 38MCTKl1 00 UCnOJII>30B8HI:I.I'l 

KaHana CT8H;!i8pTa EC 3BM na E8CM~ B l1BK J.lllll _o6ecneqeJ;:m o6Meiia nu

wopMa~.l'leli c M8Wl1HO!i E8CM-6 B pelK.I'lMe off'-lir.c (qepe3 ilarH.I'lTOlJJOHhf· 

ci>HpMu CDC) .1'1 on-line (qepe3 JIIIH.I'ln KadeJII>HOli CBll3H). 

B 38KJI!Oti6Hl111 K ]l11CC8pT8~l1.1'l OTMetiCHhl nepcneKTl1Bhl p88Bl1Tilll KOMn

JieKC8 M8WIIH 0l1Hl1 B CBll3.1'l C nO}.lKJIIOtl6Hil6M K Hl1M ycTpOHCTB .1'13 ceplill 

EC 8B_lvi II npOCRTOM Opi'8HH88~.1'l.l'l ]lOCTyna'no JIIIH.I'lllM CBll31l ue TOJII>KO K 

E::JCM-6,~o .1'1 K ,ItpyrHM Mam.I'IHBM UBK, B TOM qncne R Mam.I'!He GDC cepHn 

6000. 
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B HatieCTBe OCHOBHhlX pe3yJil>TaTOB patioT,.li3JIOllt8IIHLIX B ;lll!CCepTa

!.{~111, ·YKa3h!BaiOTCH ·CJI8,ll;YIOl!He: 

I. PD:JpaooTaHo 11 coa]lauo MaTeMaTHtiecKoe oelecnetieHHe 3BTOHOMHo 

pa6oTaiO!lleii 91StA ESC!.l-6, l3KJliOtiaiO!llee B ceoH: TpaH~JIHTOp c H3LJKa 

.,QPTPAII ll nOJJ;Ck!CTeMy ,ll;JIH opraHH3al.{tm IIOTOKOBO!i naKeTHOli oClpaoOTKll 

3aJJ;ati. 

2. PaapaooTaHa ll C03JJ;aHa Ha E9C!A-6 ,ll;Jlfl BKJIJO'I8Hllfl ee B li3M8pli

T8ilbHO-BLiiillCJl~TeJILI!hll1 KOMnJieKc ·no,J,CilCTeMa ocicnyiiiHBaimH JIHHH!i cil.f!al! 

JJ9Ci,i-6 C nepn1eplli1HIJMH MaillllHaMil. npOll3BOJibHOPO Tl!na ;l!JIH OoecnetieHllH 

JJ;llCTaH!.{llOI!HOli naKeTHOii OOpaoOTKll 3a,ll;aq ll COBM6CTHOfi patiOThl MalllJIIH B 

peaJILHoM !.iacliJTaoe BpC!.IeHn. 

3. Pa3pa6oTalio H coaJJ;ano MaTeMaTHtiecKoe o6ecnetieHue YJlaJieimux 

OT E8Cl.l-6 CT8Jll.{lli1 BBO,ll;a-BLJBO,Lla (ua tiaae l!aJILJX Malllllll THna ·TPA), a 

TaltlKe ,ll;8T8JlhHO jJ83paOOT8HLI 111Jillll.{llnhl UCIIOJih30DalutH ll paClOThl CTaHLUill 

DDOJJ;a-Di.mo,JJ;a uenocpe,JJ;CTBeHHo npu EBC:;l-6. 

4. Pa3patioTaHo 11 coa,JJ;al!o MaTeMaTut~ecKoe · oilecnet~eHHe· .ztJHI 

Cp8JJ;lii1X 3BIIl Tllna Ei.JClj-4 .ztllfi llX BKJIIlti8HllH D CllCTeMy M81llllH ll3M8pllT8Jib-. . 
HO-DLI'IUCJil1T8JlbllOPO KOlmJieJtca U o6ecneqeHHH COJJM8CTllMOCTU !JO H3biKY 

OOPTPAH. c APYPllMll M8!:Ill!HlMII. 

'"S.; Pad'paoOTDIILI TpeooDaHIIR il. Iiapl!8!11' CXCMhl peaml38l.{lU! onepaTHB

HOPO yiipaDJ!CilllH 3BTOliO!.IHOil paGo·ro!i E3Ci.i-6 ll ee CODMCCTHOH ;..aOOTOli 

no JIHHHHAI CBH3H C nepwpepHilHUMH JBM. 

YKa3al!HiJe pe3yJII.IaiU nOJiytiel!hl KQ!C pe3yJlb:i'aTu , adOTLI MHOPHX 

cnel.{llaJIVICTOB~ c· lC;T"c;pblM>l aBTOp ,lll!CCepTO!.{llll OblJI .CBH3aH D TOLl llllll 

I!Holl CTeneim; Tate, na octioauo~: sTane pa3paOOTKll ll coa',z;amm rioniwil 

ct:cTeMu MaTe~aT:ltiecKoro ooecneqenna aDToaor.mo paOoTaiOl;!eii E9Ci"-6 aD

Top ,ll;llCC8pTal.{!11l o.LlJI pfl.ztOBhlM copa3pa60T'Il!KOM ll nporpaM!AllCTOIJ (B OC-' 

HOBHOM, ,ll;JIH pea1lll3al.{Mll TpaHCRHTOpa c <l?OPTPAHa). B T8Kl!X tiaCTHX 

aToii c.~-icTeMu, KaK ,JJ;HcneTt~ep, MoHnTop 1-1 3arpya!IHK, onpe;ttenHIO"\lll.l oun 
·. 
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BK1l8~ H.H.CH1IHH8 (QHflll).H pH,ll;a ~pyrux MaTeKBTllKOB, B TOM t!llC1l8 

H3 HA3 lDl.Kypqayona,I11?B3,UTM H BT,Bl{ AHCCCP H Bl{ MI'Y (B tiaciHOCIH, 

.nyOHeHcXHe BapuaHIH .nucneriiepa dm paapaOotaiiH Ha ocHone . .nncnert~e=-: . 

pa, n~oKHeHHoro rpynnoa KareKatHKOB no.n pyxono.ncrBoK .noxtopa · 

ifJHB.-IlaT. Hayx JI.H.Kopo11ena). Eea aroro B~ma~a BunonHeHHe paoor 

no noToxonoa naxeTHOfi o6pa60TKe .aa]laq n BK~JOqeHH~ ESCM-6 n H3MepM

Ten:r.Ho-nuqnc1!HTen:r.HHii KOMll1l8KC, Henocpe;ttCTB6HHUM pykOBO;ttllTeJICIJ H 

O;l!HHM ll3 llCn01lHHTe.n.eR KOTOphlX ~JI BBTDP ,11HCC6pTBIUlll 1 duno 6u K .Ha·.,

CTOH~eMy Bp8M8HH H8B03MOEHO: Ha STOM aTane.BM8CTe C aBTOpOM paooTa

JIH H.C.SaHKHH, O.H.~OMll,11Se H r.~.CeMamKo, npHtieM onpe.ztCJIHD~llM 6!1110 

yqacTHe H.C.Sa:~~xnaa. 

llpH npOB6~8llllH nOA pyKOB0,1lCTBOM aBTOpa ,ll;l!CC6pTal.{l111 paoOT. no 

OClecneqeHllD BLIHOCHLIX CTaHURti BBO.zta-BUBO;lla H ManillH E::JC!.!-4 (lUIH 

BKJIIoqeHHH llX B H3MepHT6mHO-BLI'IHC1lHT81lb!ILIH KOI.Ill1l8KC) ;ttCTaJibH8H 
. ' . 

npopaClOTKa 6JIOK-CX8M nporpaMM H HX peaJ!ll3al.{HH BI1IIORH8HLI B.ll.ranaK-
• 

TllOHOBUM {no CTB!Il.{llllM) 1 B.A.SarnHa.iiKO {IWMIIHJiJ.ipyiOC{aH CllCTCIJa C 

rpaHCJUITOpoK c <llOPTPAHa), 0 .H .~OMil,l\36 ( CBH3b. EBCM-4 c E9ClJ-6) u 

T.ll.llyauHHHoii {o6ecneqeHue pa6oTu EBCLI~ c Marn~TotjJouoM C,llC). 

.HpopuooTK~ .zteTaJieii npoexTa peaJIIlaai.um ynpaBneHHH t~epe3 ~nc-:-

llJ18~iHLI6 nyJI:OTLI B8JiaC:O COBM8CTHO C r:JI.CeMamKO ll B.B.ranaKTllOIIODLIM. 

KaK Oh!JIO yiKe CKa3aHO BO BB6,118lllll1, onncanHaH paCiOTa OU.JIB uatia

Ta no MHllUMaTHBe tiJiena-xoppecnoH,lleHTa AH CCCP H.ll.ronopyua H !ll1la . . 
no.zt o6!lllll4 pyxoBO,ll;CTBOM tiJleHoB-Koppecnon,lleHTOD All CCCP lr..r .l.,emepH-

KOBa u H.H.roBopyua. 

Bunonueuue aToli·paooTu 6uno 6u ueaoaMoJKno TaKllte 6ea unnuMaTUBU 

H yqacTHH ClOJib::ioro KOJIHtiecTna umicenepoB JIB1'A OMHM. 

0CHOBHU8 peay.JII>T8TU patiO.T, Hame,D;IIIHX 0Tpallt8Hll8 .B ,ll.llCCepTal.{llH, 

.ztOKJia.ztUBaJil!Cb Ha ue:l!JU'HapO;ttHUX COB8illaHHHX no nporpa.l!I.!HpOBaHHD 

ll BLI'IllCJIIlT81lbHUM M8TO.ztaM peme!IIIH ~ll3HtiCCKllX aa.ztati (B ,llyOHe, 
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B 1967-73. r:r.; cu./2 • 14 •• 17• 19 • 251, H·a Me:-!!,ll;yHapo;liHhlX'lllKOllax 

m!Hl1 no npl!;,reHeJIHIO 8B!j B aKcnepuueHTBJI:&HOtf wnauKe (B r. AnyrnTa, 

B I96e..:7o r.r., cM./4 • 6 • 22/)',·'·na; Iw'HcJiepeHUlUt" no' Buquc;mTem:,irou 

.-exm!~~ - 7I B BeHrp:m (ScTeproM~ .r97I ~ cM/27 I), -Hn '3ceco:osaux 

·KOH~epenl.lunx no nporpo!,iMupoBaamo (BKn~r u BiW-2) a !tHeBe 

(1~6~ r~, CM. /
9 ;·2.9/) 11 HOBOC11Cll1pCKe · (1970 r.~ cu/20 • 26/), 

:w !.ie ,;,ll;yliapo,ll;iwu celmHape T~O (KHeB, I97T r.' 
c~)t:.4!) .. ua sace;L~aimnx, accol.I,HBI.l>m non:osoaaTeneH · ESC!,t-6, u onyonuKo:.. 

nG~:..r'(cM'.f2-6: ti,' 9, I2-I7, 19, ZO, 22-33/)~ - -

... 

. ·· 
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