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OEillAH XAPAKTEPHCTllliA PAEOT~ 

AKTY&nbHOCTb npo6neuw. IlOCTOHHHOe p83BHTH6 BliqHCnHTenbHOtt T6XHH
KH Hee M&TeM&THqecKoro o6ecneqeaHH, BoapacTam~ee BnHHHHe aToro npo
_uecca H8 nporpecc H8YKH, ynpaBneHHff H npoHSBOACTBB, aeyKnOHH08 yBenH
qeHH6 38TP8T ~a C03A8HH6 nporpauuaoro o6ecneqeHHH 9BM H6H866XHO npH
BOAHT K uenecoo6paaaocTH HHTerpBUHH YCHnHtt MHOrHx opr8HH38UHI npH 
C03'A8HllH KPYDHNX nporpBMMHWX CHCTeM. 06~6'AHH6HH6 ycHnHI MOE6T 6UTb 
KBK'HBHWI, nnaaapyeMNu, TBK H HeHBHWM, onapamutHMCH aa CTBBmHe B TOI 
HnH HHOI uepe CT8H'A8PTHHIIH CP6'ACTB8. COBOKYDHOCTL 38A8Q H8YKH H H8-
PO'AHOro X03HHCTB8, CD6UH8nHCTOB C yqeTOM CD6UHWHKH HX 3H8HHI, paaHO
THilHHX 9BM H CHCT811, HSHKOB nporpaMIIHpOB8HHH, nporpa1111 H 'AP• HBnHeT
CH qpcaBHq8ffHO cnO~HHM CTPYKTYPHHII o6paaOB8HH6M, HM6mutHII MHOE6CTBO 
H3116Hffm~HXCH BO Bp6M6HH napaueTpOB. Ycnex npaBHnbHOl IlOCT8HOBKH 88A8-
qH Hee pemeHHH H8 9BM 88BHCHT OT COCTOHHHH 3Toro o6p880B8HHH B 'A8H
HHI IIOM6HT HOT M6CT8, 38HHM88MOro 38'ABqett Bero CTPYKType. 

BOSIIOEHOCTb CT8BHTb H aqiqieKTHBHO pemaTb 38A8qH 6onee IDHPOKHX 
KnaccoB B ODP6'A6nHm~ett CT6Il6HH 88BHCHT OT CBOICTB C03'A8HHOro M8T6118~ 
THqecKoro o6ecneqeHHH: KBK B BHQHCnHTenbHOI T6XHHK6 YHHBepc8nLHOCTb 
Toro HllH HHOro Cp8'ACTB8 CBH38H8 C H8JlHqHell H K8qeCTBOM C~OTB6~CTBYiJ--'. 
~HX KSHBnOB, TBK 3'A6Cb YHHBepcanbHOCTL CBH38H8 C H8nHIIH811 H K8qecTBOII 
COOTB6TCTBym~HX HHTepwettcoB, npHqeu HHTewettc IIH 6YA611 TP8KTOB8Tb mH
POKO - K8K COBOKynHOCTb CJJ6ACT~, o6ecneqHB8mutHX B38HIIO'A6ICTBHe 118:llt'AY 

ABYIIH ane»eHT811H YK888HHOro cnouoro CTpyKTypuoro o6p880B8HHH. 
B ycnOBHHX OHHH O'AHOI HS H8H6onee 8KTY8llLHHX HBllff8TCH 88'A8qa coa

A8HHH HHTepwelCHWX CP6ACTB, o6ecneqHB8m!IIHX II06HnbHOCTL nporpa1111Horo 
o6ecneqeHHH, npeAHaaaaqeHHoro AnH pemeHHH npo6ne11 TeopeTHqecxol H 
8KCnepHll6HT8nbHOtt WH8HKH, YHHWHK8UHH nporp81111HHX B08110EHOCT81 HS 68-

'·! 06?-e.llliti~l.lHI>l!l tZlltnri'y? 
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80BliX 9BM JIBTA (CDC-6500, EC-1060, EC-I06I a BSCM-6), o6ecneqeHHe o6-
Y6H8 nporpaMMBMH Y6JK.ztY paanaqHHYH ~HaHqeCKHMH ueHTpBMH (B TOM qacne 
opH6HTHPYBllllHMCH HB 6880Bli6 SBM .ztpyrHX TIUlOB). .,'. 

XapaKTepHon oco6eHHOCTbro uaTeMaTnqecKoro o6ecneqeHHH, o6na.ztaBJ!llero 
p88BHTOil CHCTeuon HHTep~encoB, HBHH6TCH era CTHMYHHPYBllll6e B08.zt6nCTBHe 
HB IlOCTOHHHOe pacmapeHHe Kpyra pemaeMHX Ha SBM 88.ztaq. BBJKHOe '8HaqeHH6 
B CBH8H C 3THY npao6peT8BJT ,l\OCTHJK6HH6 KB88HM06HHbHOCTH (qaCTHqffOil ne
peHOCHMOCTH, nonyaBTOM8THqeCKOH nepeHOCHM~CTH) nporpaMY H C08,l\8HH8 

oparHH8HbHOro HHCTPYM6HT8HbHOrO o6ecneqeHHH .ztHH 6onee WHPOKHX KH8CCOB 
88,l\81!. 

0.ztHHM H8 3iJ!ql6KTHBHliX nyTeil pemeHHH-H8pO.ztHOX08HttCTB6HHliX 88.ztaq 
HBHH6TCH l!Cll0Hb80B8HH6 nepe.ztOBliX ,l\OCTHJK6HHtt KPYilHliX HayqHUx U6HTPOB 
B 06H8CTH nporpBMMHpOB8HHH nyTeY p88BHTHH HHT6PW6HCHliX Cpe.ztCTB M6JK'AY 
M8T6M8THqecKHM o6ecneqeaijeM, npe.ztH88HaqeHHliM .ztHH HBYl!HliX P8Cl!6TOB,H 
KOHKpeTHliMH aanpOC8MH ynpaBneHHH H npOH8BO,l\CTBa,. qTQ oco6eHHO 8KTy-
8HbHO H uenecoo6p88HO B ycnOBHHX BU KOHH6KTHBHOro Il0Hb30B8HHH. 

Ueno pa6oTu. U~noBJ .ztaccepTBUHOHHoil pa6oTu HBnaeTCH accne.ztoBaaae 
H o606l!l6HH6 OilliT8 C03'A8HHH M8TeM8THl!6CKOro o6ecnel!eHHH HHTepweilCHWC 
cpe.ztCTB .ztnH pemeHHH Knacca H8Yl!HliX H H8p0.ztHOX03HHCTE6HHliX 38.ztaq, paa
pa60TK8 anropHTMOBH peanH88UHH K8K B p8MK8X MOHHTOpHOil CHCT6Mli "JJ.y6-
H811 9BM BSCM-6, T8K H BH6 ee 06'b6,l\HH6HHOro e.ztHHliM 38MliCHOY nporpaMM
HOro o6ecnel!eHHH 3THX cpe.ztCTB H HX Y6TO.ztHqecKOil no.zt.zteplltKH. 

B COOTB6TCTBHH C rnaBHOH uenbBJ 6un pemeH PH.zt 38,l\81!, B 1!8CTHOCTH, 
38A81!8 o6ecnel!eHHH rH6Koro B38HMO.ztettcTBHH Y6JKAY: 

- 6830BliMH SBM paanHl!HliX ~H3Hl!eCKHX U6HTPOB H ESCM-6 OJAflH; 6ora
TWH 6H6HHOT6K8MH ~aaqecKHX H M8T6M8THqecKHX nporpaMY H8 ~OpTpaHe H 
BSCM-6; Il0Hb30B8Teneu-~H3HKOM, nporpaMYHCTOM-Henpo~eccaoaanou H 
BSCM-6 - nyTeM paapa60TKH H peaHH88UHH Tp8HCHHTOp8 C WOPTP8H8 1 

. - nporp8YMHCTOM-npowecCHOH8HOM H MOHHTOpHOil CHCT6MOil .C Tp8HCnHTO
pOM C WOPTPBHa; paapa60Tl!HKOM Apyrax CHCTeM H MOHHTOPIIOil CHCTeu.on; 
nonn30B8Teneu. .ztpyrax Y8WHH H MOHHTOpHon CHCT6MOH BSCM-6 ..:. ny.TeM ·C03-
,l\8HHH Cil6UH8HbHliX HHCTpyM6HT8HbHliX HHTepweliCHliX cpe.ztCTB, Il03BOHHIDlltHX 
3ipq)6KTliBHO Il0,l\KHBJl!8Tb .ztpyrae nporp8MMHU6 CHCT6MU K CHCTeMe "JJ.y6Ha"; 
. - llOHb30B8TeneM·H3liKOB BliCOKOro YPOBHH H onepauaoHHOil CHCT6MOli -
nyTeM paapaCJOTKH H BKJIBJl!6HHH B 6a6nHOT6KH Ha6opa cneuaannHliX HHTep-

' . 
W6HCHWC llOMpOrp8MM (3KOHOMHliH BBOA/BliBOA, opraHH38UHH WBHHOB ,l\8HH!iX 
B cneuaannHOM CHCT6MHOM ~OPMBTe); 

- Hapo.ztaoxoaailcTBeHHHMH aa.ztaqa1i&a H cacreMoil, opaeHTapoBaHHOl Ha 
pemea11e HayqHux aa.ztaq - nyTeY paapa6oTKH cneuaan11aap0Baaaoro npaKnaA
Horo MSTeuaTaqecKoro o6ecneqeaim, BKn10qaJ>l!lero o6tl(ee .ztnH TaKax aaAaq 
HHT6W6ttCH06 nporp8MMH06 ll.ztPOi 
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- Y.zt8H8HHliM llOHb30B8TeneM npHKH8,l\HliX nporpBMYHliX CHCT614 H ESCM-6 
- .nyTeM paapaGoTKH paaBHToro nporpau1o1aoro o6ecnel!eHHH .ztHH nepe.ztaqa 
60HbWHX M8CCHBOB .zt8HHliX H HX npe.ztB8PHT6HbHOtt o6pa60TKH (KOHTponn, pe
.zt8KTHPOB8HHe, COpTHPOBKa), B TOM qacne C HCllOllb80B8HH6Y nepa~epHHHWC 
SBM,'no.ztKnBJqeaaux K ESCM-6, TepuaaanhHWC cacTeu a aBTOHOMHux HHCTpy
ueaTannaux SBM; 

- llOHb80B8Teneu-HenporpaMMHCTOM li npHHH8.ztHOH CHCT6MOH -·nyTeM 
paapa6oTKH H peanaaan1111 cneuaannHWC nporpaMMHHx H weTOAHqecKax cpe.ztCTB 
(6ea.ztHP6KTHBHUH pe.ztBKTOp, cpe.ztCTB8 HarnH.ztHoro OTOClp8JK6HHH HH~OPMBUHH 
H8 an~BBHTHO-UHWPOBOM .ztHcnnee H AI.UIY, YCTOHl!HBOCTb CHCT6Mli K Henpo~ec
CHOH8HbHHM ,l\6HCTBHHM). 

HayqHa.lI HOBH8H8. B .ztHCCepT~HH paapa60T8H H HCITOHb30B8H KOMIIJieKc
mm CHCTeMHHil rroqxoq K paapaCJOTKe HHTeplJeilCHHX cpeqCTB qJill perneHWI 
Knacca HBYl!HHX H HapoqHOXOMHCTBeHHllX aaqaq. 

Ilpa yqacTHH aBTopa coaqaH rrepBHil B CCCP TPBHCJilITop c wopTpaHa Ha 
cepailHoil SBM, paapa6oTaHo MaTeMaTHl!ecKoe 06ecrrel!eHae, rroaBOJill!OU1ee 
o6~eqHHHTb B eqaeyro CHCT8MY rrporpaMMl,I, H8ITHC8HHlle Ha .ll8HK8X paanHl!HO
ro YPOB!iff. ]laccepT8HTOM ony6.1.mKOBWi0 qOCTBTOl!HO rronHoe OITHC8H.He B08MOlK
HOCTeil KOM8KTHBHO!paapa6oTaHHOH CHCTeM!l, opaeHTHpOB8HHOe H8 lliHpOKHH 
Kpyr rrporp8MMHCT6J.(rrpa rrpaKTHl!eCKOM ocymecTMeHHH Mo6anbHOCTH rrpor
paMMHl:lx KOMrrneKCOB 8BTOPOM HattqeHH HOll!le perneHWI, BKJIIOl!a.lI 98CTHl!HJID 
88M8HY C8M8HTHKH .ll3HK8 BHCOKoro YPOBHI!, B TOM qacne rrpeqocTaMeHa B03-
MOlKHOCTb qJill ee OITHCBHWI H8 C8MOM .ll3m<e BHCOROro YPOBH.ll. 

ijcrronh80B8HHe paapa60T8HHHX qaccepTBHTOM HHTeppeilCHHX rrporpaMMHHx 
cpe[!CTB IT08BOJilleT ITO-HOBOMY H ajxpeKTHBHO pernan pRT{ 38[!81! ACY H8 .ll8U

K8X, paHee qJill sToro He rrpenHaaHa9eHHllX. BrrepBue B ccr; peanaaoBaHH 
8BTOM8TH8HpOB8HHM CHCTeMa ~6pa60TKH ~BHHUX ACQ~SC/2 , pHCTeM8 yqe
T8 H Iln8HHPOB8Hllil ITOTpe6JieHWI sneKTposHeprITTr . IlJIAH8JIEKTP<Y3/ H .IU)yrHe 

CHCTeMU, o_6~e[!HH8HHl,le 06:itHM HHTeplJettcHHM rrporpBMMHUM .llqpOM •· B TOM 
l!HCJie e[!HHOll SKOHOMHl!HOtt opr8HH8~Heil 6aau T{8HHllX. 

Ilp8KTHqecKa.lI geHHOCTb. PaapaClOTK8 TpBHCJilITOpa·c WOPTP8H8 IT08BOHH
na n KopoTKHil cpoK rrocTa~HTb Ha ESCM-6 6oraTyio 6.a6naoTeKy wopTpaHHHX 
rrporpaMM, coaqaHHYJO coBMeCTHHMH ycMWIMH waaaqecKax ueHTpoB pasHux 
CTpaH, 8 T8KlKe rrpe[!OCTBBHna ITOHb80B8TeJilIM STOll MBlliHHH B08MOlKHOCTb 
rrporpaMM.apoBBHllil Ha wopTpaHe. 
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lfacTb paspa60T8HHllX aBTOpOM B paMKaX pa60TH Han: n:1-1ccepT8I{Heil·rrpo
rpaMM BKJIJOtJeHa B COCTaB. MOIDITOpHOR Cli!CT8Mll "J[y6Ha", KOTOpasl CTaJia · 
CTaH,II;apTHoil Cli!CT8MO:il nporpaMMllpo:aamm npa.KTmI8CKll Ha :scex SIM BSCM-6. 
PJUt nporpaMM Truate HallleJI llpa.KTH'l:8CK08 llp:HM8H8ID18, Ta.It, KOMilJl8KCHa.!l 
ap:aqueTJi!Ka C 6o.nr.mm.4 )4liana30HOM IlOPJUtKOB llpRM8HSIJlaCL ,JJ,ru[ 1mCJ18HHIDC 
pacqeTOB B KBaHTOBOil T80pmi llOJIH H ;DJ)yr:ax pas,IJ;e.nax T80p8Tli!'l8CKOil ~
SliKH; nporpaMMbl o6pa60TKll 3KCil8PHM8HTaJil,HliX ,l{aHHliX li!CllOJII,30Ba.Hli B qlli!-! 
3liK8 BliCOKll 3H8prd (HaupRMep,*>). 

Jll:apOK08 llpli!M8H8HH8 n~ llpliKJIB,ltHli8 nporpaMMH Il0,IJ;CHCT8Mli 
Acomcl1- 21 H ~ 3 , a Tattllt8 MaT8M8TmI8Clt08 o6acnaqeHRa 
:BCilOMOraTaJILHOR MaJloil Sm KRS-4201,llp8,l{HaSHaqaHH08 ,JJ,ru[ mOllJI8HIDI 
li! llp8.I{BapHTeJILHoi o6pa6oTKR ,IJ;amw:x: .u,rur llpl:llt.lia,IUl1l 38,I{all 22/. . 

HHT6p~eilCH06 nporpaUMH06 H,llpO npHKna,llHliX CHCT6M HCnonL30BaHO He 
TOnLKO B paapaoOTKaX C yqaCTH6U ,llHCC6pT8HTa (x), 8 T8KJKe/I-7/), HOH 
,11pyrHMH 8BTopauH (HanpHuep,xx) Hxxx)). , 

MaTeuaT:aqecKoe o6ecneqeH:ae, BHnonaeHHoe ,11na SBM cep:a:a ESCM-6, uo
xeT OliTL a~(j)eKTHBHO HcnonLBOBaHO Ha nporpaMMHO-COBU8CTHMliX C ESCM-6 
uawHHax_(Hsnp:auep, B CHCT8Ll6 118n:&6pyc 11 ); CTPY,KTyps J18T8U8THqecKoro 
o6ecne qemrn, BlinonHeHHOro ,llnH SBM KRS-4201, UOJK8T CT8TL THmiqHoil ,llnH 
L!Snlix HHCTpyM6HT8nLHliX SBM, OpHeHTHPOBaHHliX H8 peweHHe ,llaHHOro Knaccs 
npHKna,llHliX sa,11aq; H,ll8H, M6TO,llli, CX61W, H6KOTOplie anropHTIW, pesnuao
BaHHli8 aBTOpOM Ha paSJm'lliliX Sm, MOryT 6HTl, IlpHM8H8HH llpR 003,IJ;aHli!H 
aHaJIOrH'lllliX IlpOrpaMMHIDC Cli!CT8M Ha ;DJ)yrll 8.IJ.I, 

11:) A6JieeB B.r., Bowi:rHH B.A., 3arropollteU C.A., 3oJIHH JI.C., MasHHii r.JI. 
H n:p. :3Kcrrep.HMeHT8JibHH8 n:aHHH8 no n:wl>P~HOHHOMY pabce.llHHIO aJiajla
tJ8CTHI{ npH 17~9 raB/c Ha rrpoToHax H an:pax He, c, Al, cu. 
Olliill, Pl-10560, ,!Jy6Ha, 1977, 2Ic. 

rj • 
roBOpyH H.H., I'YC8B A.B., 3amwH H.C., ~8B .c.r., MasHHii r.JI., 
HmmTKHa B.H.f TeHTmt0Ba r.H. :a ;DJ), )Jy6Ha: OIDil1/Jleno1mpoB.ny6.mt-
~ BI-IO- 0800, 1977, - 138 c. · 

xx) Eo6~neBa JI.B., JlyKCTHHH JI.A., ~e,11opOB8 P.H. - HH(j)OpMSUHOHHO-cnpa
BOqHaa CHCTeua Ha SBM ESCM-6 ,11na 6H6nHOT8KH nporpawa H8 ~OPTPSHe 
H ua,11neHe. (B KH.: 0 COCTOHHHH 6H6nHOT8K nporpaw.- M.: RBT AH 
CCCP, 1977, c. 9-13. TSKJKe: npenpHHT OIDIH II-10787, Jly6Ha, 1977. 

xxx) roBopyH H.H., Msn:&ueBa C.M., HHKHTHH8 B.ll., TeHTIOKOBS r.H.- lorH
qeCK8H H dlHs:aqecKaa opraH:assu:aa 6as1,1 ,11SHHNX HCK.- Jly6Hs; Coo6~e
HHe Oillill/Pl0-12445, 1979. - ? c. 
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Anpo6aUHH ps60TH. Peayn:&T8Tli . .llHCCepTaUHOHHOil pa60Tli 6HnH ,11onoxe
Hli HS IlepBoii BceCOIOBHOH KOH(j)epeHUHH no.nporpsuu:apoBaHHIO (KHeB,.1968), 
HS Mex,11yttapo,11aoii KOH(j)epeHUHH 11 BlillHCnHTen:&H8H T6XHHK8 - 71 11 (ScTeproM, 
BeHrpHH, 1971), Ha Mex,11yHSpO,llHOU COBe~aHHH no nporpauuHpoBaHY.IO H MaTe
UBTHqeCKHll M6TO,llal4 peweHHH g)HBHqecKHX aa,11aq {)ly6HS I 1973 ), Ha Mellt,llyHa
PO,llHOU COBe~aHHH no nporp8MMHPOBaHHJO H M8T8MBTHqecKHM U6TO,llaM peweHHH 
(j).113.11qec1rnx as,11aq (.Z!y6HB' 197_7) t Ha MeJK,llyHapO,llHOU COB6U(SHHH "YcoB_epweH
CTBOBaH.11e MBTeuaTHqecKoro H T6XHHqecKoro o6ecneqeHHH ESCM-6" CCCP
-rl!P (HOBOCH6HpCK, 1978), Ha BcecoJOBHOii KOHqiepeHUHH "MaTeMSTHKa Hue
X8HHK8 - Hapo,11H0My xoaHilCTBY" (MocKBa, 1980), HSY MeJ1t,11yHspo,11HoM co
Be~aHHH no npo6neM8M M8T6M8THll6CKOro MO,llenHpOBBHHH, rrporpauuHpOBSHHIO 
H MST8M8THqecKUM M6TO,llau·peweHHH qiHBHqecKHX aa,11aq (Jly6Ha, !983). 

U1mn pa6oT 11C:acTe1.1a uaTeMSTHllecKoro 06ecrre1rnHHH ESCM-6 c TpaHcna
Topou C (j)OpTp8H8 11

1 B KOTOPliil Bouma qacn. peayn:&T8TOB ,llHCC6pTBUHH, OT
ueqea BTopoii npeu.11eil OllJHli (1970), PYKOBO,llHTenH STOil qacTH pa60Tli HB
rpaJK,ll6Hli aonoToil .11 cepe6pHHliMH 1o1e,11ana1o1H BnHx CCCP.(1970), aa ,llpyr:ae 
UHKnli ps6oT B paMKSX OCHOBHliX peayn:&TaToB ,llHCCepTaUHH SBTOp HSrpBJK,ll6H 
6poH30BliMH Me,11anmrn B)lHX CCCP (1980 H 1985). 

Bonee 55 THCaq CTpOK nporpBMM H OKOno 25 TliCffq CTpOK HX onHCSHHil, 
paspa6oTaHHHX .11 peannaoBSHHHX n:aqHo aBTopou B npouecce pa6oTH Ha,11 · 
,llHCCepTau:aeil, 6HnH HCnonLBOBSHli H ucnon:&ayIOTCH B H8CTOH~ee Bpeua. 

Bee peaynLT8TN no,11po6Ho ,llOKna,111,1BanHCL Ha HayqHliX CeMHHSpsx Is6o
P8TOpHH BliqHcnHTenLHOil T8XHHKH H 8BTOMaTH38UHH OllHH. 

Ily611HKSUHH. Ilo peayn:&TaTBM HCcne,llOBBHHil, COCT8BHBWHM OCHOBy ~HC
cepT8UHH,.ony6nHKOB8HO 26 pa6oT. 8TH peayn:&TSTN nonyqeHH 8BTOpoM·B 
nep:ao,111966-1985 rr. 

CTpYKTypa H o6~eu ]UlCC8pT8UHH. ~HCCepTBUHH COCTOHT HS BB6,ll6HHH, 
Tpex rJiSB, saKnJOqeHHH H cnHCKB nHTepaTyp1,1 H3 199 H8HM8HOB8HHil. 06~il 
06~eu ,llHCC8pTSUHH 173 c~. H3 KOTOPNX OCHOBHOil T6KCT 3SHHUS6T 
146 CTpSHHU. 

conEP!AHllE PAEOT~ 

Bo BBe~eHHH OOOCHOBliBSeTCH 8KTyanLHOCTL npOB8,ll6HHoro BBTOpOM HC
cne,llOBBHHH, CTBBHTCH uenH H 8S,ll8qff Hccne,110BSHHH, npHBO,llHTCH KpaTK08 
co,11epxaHHe ,llHccepTaUHH no rnaBau. 

B nepBOil rnaBe o6cy•,llBJOTCH BOilpOCli psapa60TKH H peanH38UHH HHTep
qieilCHoro MBTeuaT:aqecKoro o6ecneqeHHH, o6ecneqHBBJO~ero yqacTHe HOBOil 
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SBM B peweHHH 38A8q H8YKH, C ncnonb30B8HH6M TP8AHUHOHHUX H3UKOBWC 

cpeACTB H HBKonneHHNX paHee 6n6nHOT6K nporpaMM; HB npnMepe C03A8HHH 

TP8HCllHTOpa C cpopTp8H8 H HeKOTOplilX APYrHX nporpaMMHlilX H 1.1eTOAHqeCKHX 

pellleHnil, npeAnoilteHHlilX B paJ.iKax 1.10HnTopHon cncTeM1i1 "Jly6Ha" SBM ESCM-6, 

B.HaJill3lIPY8TCH OlllilT C03A8HHH, p83BHTHH H AOKyMeHTHpOll8HHH COOTB8TCTBy

IDll(HX anropHTMOB H nporpaw. ilpoeKTHpOBBHHe apxHT8KTypu, paspa60TK8 

anropnTMOll n nporpa!.W cncTeMHoro MaTeMaTnqecKoro o6ecneqemrn "Jly6Ha
11 

H OTA6JlbHNX ero KOMilOHeHTOB OCyll(eCTBllHllBCI, 6onbWHM KonneKTHBOI.I pas

paCioTqHKOB HS p83HlilX opraHH38UHn nOA OCill(HM PYKOBOACTBOM H.H.roBOpyHa, 

H.H.Cwnma n B.II.IIIHpHKo.Ba {B OHHH); ~~cepTaHTOCHommaeT nsJioxeHHe 

Ha paspa60TB.HHOM ·uM nporpaMMHOM lI M8T0~8CKOM MaT8pHaJI8. 

PeW8IDll(YID ponb B peweHllll CionbWHHCTB8 38A8q C HCilOllb30B8HHeM COBpe

MeHHOli BuqncmtTenbHOii TeXHHKH nrpaeT o6ecneqeHHe 8,l.{eKB8THOll H31i1KOBOll 

CPMlil - B qaCTHOCTH, OCH8ll(eHH8 HOBUX ShM Tp8HCllHTOp8MH C H8ll6onee no

nynHpHNX npH nporp8MMHPOB8HHH 38A8q COOTB8TCTBYIDll(8rO Kll8CC8.H31i1KOB. 
B TeqeHHB .l{llHTenbHOro BpeMeHH H8H6onee ncnon1,sye1.11i1M H31i1KOM nporp8MMH

pOB8HHH npn peweHHH cpnsnqeCKHX 38,l.{8q OCTBeTCH cpopTpaH, nosTOMY paspa-
60TK8 TPBHcnHTopa c wopTpaHa Ha ESCM-6 0Kasanac1, Han6onee BKTyanI>HO~
B ycnOBllHX OIIIH~. B C03ABHHOM npn yqacTHH BBTOP~ TP8HCllHTOpe/

87 liM 

paspa6oTaH II peaJIII30.Ba.H BliXO,ll;HOli MOK, .wm MOK reHepaqim 
KOAOB RJ•rAWAY 19/. 8TOT 6noK ncnonb30B8llCH H B A8HI,H8HW6M npn paspa

CiOTKe H8CKOllbKHX Cionee COBpeMeHHUX B8pH8HTOB Tp8HCHHTOPOB (HanpnMep~). 
EnoK reHepaunn KOAOB HBJlH8TCH M8WHHH0-38BHCHMQl,t qBCTI,ID Tp8HCJIHTO

pa, B 3TOM c1mcne (npn H3B8CTHOll, B 06lll8M-TO, cxeMe Tp8HCHHUl!H) ero· 
HayquaH HOBH3H8 6eccnopH8. Bee OCT8JlI,Hlil8 6JIOKH TP8HCJlHTOpa no 1.1epe 
Tp8HCJIHUHH o6p8ll(8IDTCH, B KOHU8 KOHUOB, K 3TOMY 6JIOKY C M8KpO-HHCTpyK

UHH~ll cneunaJibHOrO FLIST - H3UK8, KOTOpue npeBp8ll(8IDTCH 6JIOKOM reHe

PBUHH KOAOB B nocneAOB8T8llbHOCTI, M8WHHHO-opH8HTHPOB8HHbIX KOM8HA 
OUTLIS - H31i1K8 HJIH, npaKTHq8CKH, B nocn6AOB8T6JlbHOCTI, HHCTPYKUHH 8B

TOKOA8 E8CM-6. B KaqecTBe npnMepoB M8KPOHHCTPYKUHH BXOAHOrO H3b!K8 

MOiltHO npnBeCTH CJl8AYIDll!H8: "YMHOiltHTb Bell(eCTB8HHOe H8 KOMnneKCHoe", 
11 BlilAenHTI, MeCTO B paCioqe£i oCiJI8CTH naMHTH nOA npoMeJKYTOqHUtl.pesyJibT8T11

, 

11 38,ll;BTI, l{l8KTHqecKHli napaMeTp", 11 BU3B8Tb no.n;nporp8MMY", "yqeCTb Haqano 

oqepeAHOro qiopTp8HHOrO onepaTopa", 11 H3M6HHTI> 3H8K BennqnHU C ABOHHOil 
TOqff0CTbID11 , "opraHH30B8Tb nep8BblqHcneHH8 HHA6KCHbIX cpy1munn, 38BHCHll!HX 
OT .1(8HHOil nepeueHHOli11 , "o6paCioT8Tb one pa Top 3KBHB8ll6HTHOCTH11

, 
11 no1.1e-

THTb CJI8AYIDlllHil onepaTop", 11 opr8HH30B8Tb pacclilnKy A8HHUX11
, "oCipa60T8Tb 

onepaTop END 11 , "06:r,HBHTI, 6noK COMMON ", "creHepnpoBBTI, BXO,l{ ENTRY" 
H T.n. BbIXO.l(HlilM H3b!KOM HBllH6TCH l{l8KTHq6CKH 8BTOK0,l{ I:I (sa HCKJIDqeHH-· 

X} 0 EH Hp, llinpmtOB B.IT. - nv6ua: Coo6meHHll OMHH II-?396 (I9?3), 
Il-92!9 n II-9220 (I9?5). 
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81.1 HHCTPYKUHil pesepBnpOB8HHH nBMHTH), nocTynBIDll(Hil H8 OCOCibIH BXOA ac
ce1.16nepa C 8BTOK0.1(8x). ilpOH3llO.l(HTCH OllTHl.l8JlbHOe pacnpe.l(eneHH8 M8CCH

B8 paeioqnx HqeeK no,]( npOM6iltYTOqHble peayJibT8Tbl 0.l(HOp830BOro H MHoropa-

30BOro HCilOJlI,30B8HHH. ]leKJI8p8THBHble onepaTOpbI Bb!HOCHTCH OTAellbHO OT 

KOM8H.1(, KOHCT8HT, 8 T8Kilt8 BCTpoeHHbIX nepeMeHHbIX H M8CCHBOB. 

HOBOil HBJIHeTCH reHepBUHH 11 CeM8il/OpHUX11 KOM8H.1( YCTBHOBKH peJKHM8 

HOpM8JlH38UHH/A8HOpM8JlH38UHH B CBH3H C OTCYTCTBHeM H8 ESCM-6 cneuHBJlI,
HbIX onepaunll uenon 8pHil/M6THKH, B CBHSH C oco66HHOCTHMH GaanpOBBHHH 

IlBMHTH B8CM-6 no-HOBOMy pewaeTCfl T8Kxe Bonpoc MOAHWHKBUHH a.ztpeca B 
cnyqaHx .ucnonb30B8HHH \tOPMBllbHbIX napaMeTpOB, OCill(HX nepeMeHHbIX, no
KBJlbHbIX nepeueHHUX H KOHCT8HT, nepeMeHHbIX C HHA6KC8MH B 38BHCHMOCTH 

O'l' HX BHA8 H OT 11KOPOTK08.l(pecHOCTH 11 nm! 11AllHHH08,l(pecHOCTH 11 KOM8HAbl. 

BHXOAHOll 6nOK o6ecneqnB86T T8Kilte yqeT H pacnpeAeneHne HHA8KCHbIX per.u
CTpOB M8WHHlil, B qaCTHOCTH, CB06BpeMeHHOe BblqncneHHe H 38CblllKY, 8 T8K

xe ncnonI>soBaHne HHAeKCH~x WYHKUHll. 
06pa60TK8 BPHWM8THqecKHk onepaunti ocyll(eCTBJIHeTCH no npaBHJl81.1 0,1(

H08AP6CHOil M8WHHbl. CHaqana reuepnpyeTCfl HMfl BH.1(8 A*OP•B , r,l(e A -

H B- nepBble CiyKBbl OllHC8Tenen THnOB COOTB6TCTBeHHO cyMM8TOp8 Hone

p8H~a, OP- ycnonHoe .ztBYXCiyKBeuHoe o6o~Haqeune onepaunn, saTeM npo
nanoAHTCH noncK 3Toro HM.eHH B T8CiJIHU6 onepaunit, peannayeUbIX o6pall(eHH-
6M K COOTB6TCTBYIDll(HM CHCT8MHbIM no.ztnporp8MM8M (Oru!C8HHH npHBe.l(eHu B/IO

-I2/). Ecnn HMH He H8ll.l(eHo, ocyll(eCTBllfl6TCfl ero rtonCK B T86JIHUe onepa

UHll, pean.uayeMblX BCTpOeHHbIMH KOM8H.1(8MH n, H8KOHeu, 8CJlll HMH BHOBI, H8 

HBti.l(eHo, Bbl,1(8eTCH AHBrHoCTHKB O aanpell(eHHOM coqeT8liHH THilOB. TaKHM 06-
pasoM, paspeweHHOCTb HJIH sanpe~eHHOCTI, Tex HllH HHUX onepaunn H8.1( B6JlH
qffH8M~ paanHqHbIX THilOB H cnoco6 HX peannaaunn 38BHCHT OT COCTOHHHH 
Taeinnu 6nOK8 RJTAWAY H OT HBJlHqHH COOTB6TCTBYIDll(HX nOAilporpaMM. BX0.1(
HOti H3b!K Tp8HCllHTOpal8/ flBJIHeTCfl pacwnpeHHeM H3b!K8 UEPH-\{opTp8Hxx~ 
npnqey B qacTH .l(OllyCTHMbIX coqeT8HHli THilOB B 8PHWM6THqecKHX onepaunax 
OH pacwnpeH AO rpopTpaHa-IY. 

TaKHM o6paaoM, apxnTeKTypa Tp8HCJIHTOP8 Il03BOHH6T 38M6HOil CiJIOK8 re

Hepaunn KO,l{OB H3MeHHTI, BbIXO~HOil H3UK, 8 H3M8H6HH6M ero TaCinnu onpeAe
neHHlilM o6paaoM BJlHHTb H8 BXO.l(HOH H3b!K. H8KOHeU, npn onpe.l(eneHHbIX co
rnaweHHflX OTHOCHTeJJI,!10 l!Cll0Jlb30B8HHH KOHCT8HT H DATA 38MeH011. CHCT6M

Hb!X no.ztnporpaMM, peanusyID.J(HX TY HJlH HHYID apnwMeTHKY, MOXHO, no CY.J16CT
By, nOAM8HflTI, CeMaHTHKy H3b!K8 H HCilOllb30B8TI, Clea nepeTp8HCllflUHH 0,1.{HH 
H Te xe dppTp8HHb16 nporpaMMbl AJlH BblqncneHHil C 0Ci1>eKT8MH BeCbM8 pasnnq-
x) BonKOB A.H. - ABTOKOA MADLEN (0IlHC8HH6 TPBHCJIHTopa).- ]ly6Ha: Co

OCi.J(eHHe Olillill II-5427, !970. -20 c. 

xx) l13b!K 4JopTp8H/IloA peA. ll1Hpl!l(OB8 B.II.- ]lyCiHa: CoOCill(eHne· O~Hfi, 
II~8I8, 1969, -I55c. 
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HOH ripHpo.zu,1 {B/13/ npHB8,ll8H npmtep Il0,llM8Hbl KO!.!IlJ18KCHOH apH(lJMeTHKH 

apmi)MeTHKO~ KBa,!lpBTHblX MBTPHll). l1M8IOTCll llHTep(lJei-lcHbl8 cpe,llCTBa ,- Il08BO

Jllll01!1He 88,llBBBT:E, IlC8B,llOKOMilJl8KCHJIO apmlJM8THKJ B (lJOpTpaHe HB CBMOM i!)Op

Tp8H8 B BH.lle no,11nporpa1.11.1 c nMeHaMH AOPB, r,11e A, OP H B HMe10T npeJKHHi-1 

CMblCJI. 
KpoMe ll8blKOBOro,ocH81!18Hllll 8BM BBJKHOe 8HaqeHlle ,llJ!ll 81!li!)8KTHBHOro 

HCilOJ!o80BaHHll HMeIOT_TaKHe ee xapaKTepHCTHKH KaK o6~eM onepaTHBHOll na

MllTll, ,llll8Ila80H npe,llCT8BllMblX B8J!HqHH H 'AP· ~8CTllqHO CBll88HHble C 3THM 
npo6JieMbl MoryT 6b1To pemeHbl nporpaMMHb!M nyTeM. HanpHMep, (lJopTpBHHbli-1 

qiopM~THb!ll BB0,11/Bb!BO,ll ,llOBOJ!oHO JHHBepcaneH, HO He OilTllM8J18H (COOTB8T
CTBJIOl!IH8 CHCTeMHble nporpaMMbl 38HllM810T OTHOCHT8JloHO MHOrO M8CT8 Bone

paTHBHOH llBMllTHj cionee 1/13_ llH8illH8i-l IlBMRTll Tp8Tl!TCll HB CJIYJK86HJIO HH

qiOpMal.lHIO). B p8MK8X 06111ero llHTepilJei-lcHoro HHCTPJM8HT8pHH M8lK'AY ll8b!KOM 
Bb!COKOro ypOBHll ll MOHHTOpHOH CHCT8MOi-l ,llHCCepTaHTOM npe,11JIOJK8Hbl SKOHOM
Hble no,11nporp8J.1Mbl BB0,118/Bb!B0,118 { ENCODO, PRINTA, PRINTE, PRINTO, PUNON, 

- · - /10-12 PUNOFF, PUNCHA, PUNCHO, PUNCHB, T, Tl, T2, R, W, Rl, EW H .llP, • 
141). ilpo6neubl nepettoca c SBM cepHtt CDC-6000/CAnEEP nporpaMMHoro o6e

cneqeHHH clJll8l!qecKHX aa,11aq, cy111ecTB8HHO OpHeHTHPOBBHHOro Ha paapR,llHJIO 

C8TKY STHX MBillHH, pemaJIHC0 nyTeM coa,11aHHll B paMKaX OilHCBHHOrO Bblille 

annapaTa nceB,llOKOMilJl8KCHOH apHl!)M8Tl!Kll onepa11HH C 6on0mHM ,llHanaaoHOM 
nopH,llKOB/15/ {llH,l{eKC B HCC OECIT mmH: ARIF ). • 

HaJ1Hq11e TPBHCJIHTOpOB C qiopTpaHa H aBTOK0,118, aarpyaqHKBx) I! 6116JIHO

T8K n~orgaMM CT1t1Myn11p0Bano paaBl!THe MOHHTOpHoil c11cTeMbl "lly6Ha"xx), 
/ 16 ,1 ,l - 1211,1 'AP• K ql,tCJIY BaJKHb!X l!HTepilJei-lCHb!X cpa,llCTB M8lK'AY nporpau

MHCTOM Iii Cl!CTBMOi-1 OTHOCHTCH 8,ll8KB8THbl8 Olll!CBHllll ee 1.1aTeM8TlfqecKoro 

o6ecneqeHllH. YqaCTBYH BO BHe~peHHHX KOJIJ16KTHBHO paapa60T8HHOH ·uoHl!TOp

HOH CHCT8Mbli ,llllCC8pT8HT ,llJIH oOnerqeHHR 3TOll aa,11aq11 C08,ll8JI ll ony6n1-10-
B8J1.pa60Tbl/ 1 •121, a TaKJKe COBM8CTHO C A.Il.CanoJKHlilKOBb!M pa6oTy7lO/. 

Bo BTOPOi-1 rJIBBe o6CJJK,ll810TCH npo6JI8Mbl C08,ll8Hl!H M8JKCl!CT8MHb!X HHTep
qiai-lCHb!X cpe,llCTB. CTb!KOBKB COBpeMeHHb!X KPJllHb!X nporpaMMHb!X CHCTeM B li!H
Tepecax pem6HHH KJ18CC8 HayqHbfX aa,11aq He MeHee B8lEHa, qeu T8XHH~eCKOe 

06~8,llHHBHlile 8BM B C8To ll MOJK8T HBJIHT:E,CH H806XO,llHMb!M ,llOilOJIH8HH8J.I K ~a
KOMY 06~8,llli!H8Hlill0. IlO,llBO,llll llTOr o6ecnaqaHlilll aqiqieKTHBHOro B881i!MO,llei-lcT

Bli!R HeCKOJ!oKHX p88HOTHilHb!X nporpaMMHb!X Cli!CTeM C MOHHTOPHOH CHCT6MOH H 
06CJJK,ll8ll H8KOilJ18HHb!H Ollb!T, ,llHCcepTBHT ,ll86T OilHC8HH6 paapa6oTBHHb!X H 

peaJIH80B8HHb!X HHCTpyMeHT8J10Hb!X HHT6Pl!)8HCHb!X cpe,llCTB. 

x)CHJll!H W.H. - OnHCBHlile nporpBMMbl-38rpyatmKa.- :ziy6Ha: :zienOHlilp: ny6JIH

K81.1HH OldHH El-II--4974, 1970. 
xx)roBopyH H.H. CHJIHH W.H. illapl!KOB B.Il. H 'AP• - MOHHTOPHBR CHCT8M8 

"Jly6aa" AJIH SBM ESCM-6./B KH.: TPY'Abl 2-n Bceco10aHoil KOHdieoeHI.IHH no 
nporpa1.1MHPOBBHH10, aace,11aaae !.-H3,It. BU CO AH CCCP, HoBocH6HpCK, 

19'70, c.5-24. · 
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0,llHHM H8 B8lltHhlX npanHTCTBHH Ha nyTH HCilOJ1080BaHHR npH pemeHHlil 88-

,ll8W 'ABYX p88HhlX CHCTBM MOJKeT 6h1To HX p88HOH8blqHOCT0. MOHHTOpHBH CHC

T6M8 "lly6H8 11 o6ecneqHB8eT pemeHlil6 aa,11aqH, 88llli!C8HHOH HB p88HhlX H8hlK8X 

nporpaMMHpOBBHHH,npH JCJIOBli!H BhlX0,118 TPBHCJIHTOPOB C 3THX.H8hlKOB Ha 
6,llHHhlH H8hlK aarpy8KH. IlporpaMMH06 ooecneqeHH6 8~M PB'AKO p83BHBa6TCH 

MOHOllOJ10HO H waHChl IlOBCBMBCTHOrO C(!OJIIO,llBHHff llO,llOOHhlX CT8H,ll8pTOB H6Be

JIHKH. Pa,11HKaJ10Hb!M BhlXO,llOM H8 ll0J!Ollt6HHR !.10llt6T 6h1T0 oopaTHUit nepeBO,l{ -

{'ABTPBHCJIHI.IHH) BH8CHCT6MHOro nporpaMMHOro o6ecneqeHHR Ha O,llHH H8 R8hl

KOB CHCTeMhl C H8hlK8 MBillHHhl. KaK npaBHJIO,·nepeBO,l{ nporpaMM Ha ff8hlK 60-
nee Bb!COKoro YPOBHR Hen08H,, 8BTOMaTH8HpOB8T0 llOJIHOCT0IO, O,llHBKO J.IOJKHO 
,llOCTHqD BhlCOKOit CT6Il8HH 8RTOM8TH8al.lHH npH napeB0,116 HB BBTOKO'A H ooec

neqHTL aro nonyaBTOMaTHqeCKH MBT0,1101.1 nocne,110B8T6J10HhlX npH6JIHllt6HHH npH 

yqacTHH 3KCllBpTa-nporp8MMH~Ta. MHCTPYMBHT8J10HhlM cpe,llCTBOM ,llJIR 3TOro 
RBJIH8TCR paapa60T8HHhltt H pean11aoBaHHhlH aBTOpOM TpaHCnHTOp C R3hlK8 M8-
mHHhl HB 8BT01to/18/, KOTophin noa;ztHee OOCJlK,ll8JICH T8KlK6 Bx). TpaHCJIRTOP 
11 B nepBOM npH6J!HlKeHHH11 H6 Tpe6yeT ,llJIH reHepa11HH T6KCT8 .nporpaMMhl HHK8-

KOl,I JTOqHfJHl!ll6H HHl!)OpMaI.1HH H. coa,11aaT .MO,llJJID, ycnemHO pa60T8101!1Hit nocne 

nepeTpBHCJIRI.IHH npH aarpyaue Ha npBlltHee M8CTO. IlepeMe111aeMOCT0 MO'AJJIH 

IlOBblill8BTCff nyTeM aa,11aH1t1R: ',llOilOJIHHT6JloHOi-l HHl!)OpMal.lHH ,llJIH ~eTpBHCJ!ffTOpa 
B BH,118 CilHCKOB rpBHlilqHb!X nap,, onpe,11eJIHIOl!llilX ;ztHanaaOHbl a,11peCOB C T6M 

HJIH HHb!M CBOilCTBOM. MoryT 6b!TD aa,11aHbl aHanorH npaKTHqeCKH BC6X ,llBKJI8-

paTHBHhlX onepaTopoB qiopTpaHa H BBTOK0,118 1.1a,11neH: DIMENSION, COMMON, 

EQUIVALENCE, BSS, LS, 8 TBKJKB ENTRY, NAME, CALL, OCT H 'AP• ECT0 
cepBHCHhl6 CpB,llCTBB, ll08BOJ!ff!O!lllile, B qaCTHOCTH, BHOCHTo B Bb!XO,llHOl,I T6KCT 
KOMMBHT8pHH, H8l46HHTo npH HB06XO,llli!MOCTH HOMepa li!H,llBKCHb!X perHCTpOB, 

aBTOM8THqecKH reHepHpOBB~D H,l{BHTlilqiHKBTOphl pa8HhlX BH,llOB, BHOClilTD H,ll6H

THWHKaTOphl, npe,llJIOJK6HHhlB 3KCll6pTOM. ll6Tp8HCHffTOP 6un HCilOJ!o80BaH npH 
nepeBO,ll6 Ha 8BTOKO,ll ooraTol,I 61t16JIHOT6KH reo1.1eTp1t1qeCKHX nporpaMM ll ,llJIH 

,11pyrHX l.lBJIBH. Ha OCHOBe ,ll6TpaHCJ!ffTOp8 ow:ca paapaOOTaHa nporpaMMa "BH-
·KpYTKH", IIOSBOJ!filll{M: H8 TOJ!l,KO nepeBO,IUlT!:, MBllWHHH8 nporpBMM!l Ha a.BTO

RO,D;, HO H JIHKBHnlipOBaTJ:, BOSHHKaBJitli8- :npll HX ROpp8KTHpOBK8 11 38.WiaTH". 
C llOMOIIU>ll 8TO! nporpaMM!i ,IU1Cll8Ttl8p .ll.68xx) OWI nep8B8,D;8H Ha aBTORO,D; 

Ma,M8H·, "liTO ll03B01IWIO aqql8RTHBHO !IpHM8HJlT!:, K ero pa3BHT.llll MOHHTOPHOii 
CHCTeMH, H, c ,zu>yroa: cTopoHH, cos.n;aT:r:. Ha ero ocHoBe B ,n;aJll,HebeM 60-

- 1 

x)ranBKTHOHOB B.B., llOMH,1186 O.H. M88HhlH r.11.- 11 CTp8HHhl611 TPBHCJIHTOPhl 
B MOHHTOPHOH CHCT6M6 11 ,Ily6H8 11 E~CM-6/B KH.: COB8i!l8H146 no nporpaMMHpO
B8HHIO H MaTeMBTHqeCHlilM M6TO,ll8M pemeHHH qilil8HqacKHX aa,11aq.- 1IY6Ha: 

. OHHW/,III0-7707, 1974, c. 356-365. 
xx) l1B8HH~KOB B.rr., KoponeB 11.H., TOMHnHH·A.H.- Onepa11HOHH8H CHCTeMa 

AJIH MamHH ESCM-6.- lKBMaM~, ~ II, 1968 • 
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~88 T8CHO C H8H CBl!SaHHyl) H 6M88 llOJlliO ~THBaD!lYJ> sanpoCH 
(pHSHKOB OIDlli OII8Pa.IVdOHHYJO CHCT8MY ".IJ.y6na" x>. 

IlpoqaoCTb CBH3H nporpaMMHHX CHCT8M MOE8T urpaTb pemaro~yro ~Ollb B 
peaKOM IlOBHW8HHH 3q>ql8KTHBHOCTH HX COBMeCTHoro HCilOllb30BaHHH. HanpH
Mep, C03'A8HH!lli IlpH yqaCTHH 8BTOpa HHTepwenc M8E'AY BepH~HK8TOpOMXX) H 
MOHHTOpHOli CHCT8MOil Il03BOnHn HCil0llb30B8Tb ero 'AllH pa60TH C cy~eCTBeH
HO 60llblliHMH nporpaMMHHMH KOMilll8RC8MH/l9/. C 'APYron CTOPOHH, paapa6oT
K8 IlO'AnporpaMMH STREAM o6oraTHll8 MOHHTOPHYID CHCTeMy B03MOEHOCTbID 
3WW8KTHBHOrO nepeKnroqeHHH BXO'AHHX IlOTOKOB B cerM8HT8 'AaHHHX. 

,llanee o6cyllt,Zl8IDTCH BOilpOCH aqiipeKTHBHOro norpy~eHHfl B MOHHTOPHYD 
CHCTeMy CHCT8M oc5pa60TKH 'AaHHllX, nporpaMMHpyeMHX npeHMy~eCTB8HHO H8 
HSHKe B!lCOKOro ypOBHH, H8 npHMepe paapa60T8HHOro npH yqaCTHH 8BTOp8 
KOMllJ18KC8 nporp8MM o6pac50TKH HHWOPM8UHH C 2500-KaHanbHOro Cil8KTpOMeT
paf20/ H 8'AanTHpOB8HHOil npH yqacTHH 8BTOpa CHCT8Mll rHCTorpa1umpoB8HHH 
HBOOW21// CHcTeMa HBOOK OTHOCHTCH K q11eny mHpoKo pacnpocTpaHeH11ux 
aBTOM8THqecKH yqHT!lBaro~HX npH reHepauHH napaM6TPll SBM l40c5HllbHHX npo
rpaMMH!lX CHCT81.1 CTaTHCTHqecKoli oc5pac50TKH 5KCnepHM6HTaJlbH!lX 'AaHH!lX. 
STa CHCTeMaXXX) ycnemHO reaepHpOB8Jl8Cb 'AllH SBM THil8 CDC-7600,6000 H 
CYBER, CII10070, IBM 360 H 270, DEC PDP 10 H PDP 11/45, UNIVAC 
1108 H 1110 , EC H 'AP•. H, O'AHaKO, npH reHepauHH 'AJIH HOBOtt SBM BOS
HHKJIH TPY'AHOCTH, KOTOpue 6UJIH npeO'AOJl8Hll, a Oll!lT HayqeH H yqTeH B 
CHCTeMe H.BOOK H B c5H6llHOTeKe HBOOK H8 ESC~-6 B BH'A8 cpe'ACTB, o6ecne
qffB8ID~HX ay)(jleKTHBHOe norpYJJ(eHHe CHCT8Mll oc5pa60TKH 'A8HHHX B HOBYID B!l
qffCllHT8llbHYID H onepau00HHYID CP8'AY• 

B TpeTben rnaBe OllHC8H H86op HHCTpyMeHTanbHHX IlO'AilporpaMM 'AJIH pe
weHHH Knacca H8VO'AHOX03HilCTB8HH!lX 38'A8q. B qaCTHOCTH, OllHC8Ha 3KOHO
MHqHaH opraHH3aUHH c5aHK8 'AaHHHX, OCHOB8HHaH Ha annapaTe pa60TH co 
CTPOK8MH H CTpaHHUaMH/l4/ ila H3!lKe B!lCOKOro YPOBHH. . 

,llanee npHB8'A8HO IlO'Ap06Hoe OilHC8HHe H8CKOJlbKHX npHKlla'AHllX 3a'Aaq H 
M8T8M8THqecKoro ooecneqeHHH, paapa60T8HHOro aBTOpOM 'Allfl HX pemeHHH. 
XapaKTepH!lM 'Allfl Bcex npeACTaBneHH!lX nporpaMMH!lX cHcTeM HBJIHeTCH To, 
qTo OHH Ham1ca11u npeHMy~eCTB8HHO H8 giopTp8He H pa6oTaIDT B MOHHTOPHOli 
CHCTeue ".lly6Ha 11 C HCilOllb30B8HHeM C03'A8HHOro 'AHCCepTaHTOIJ 06U1ero HH..: 
TepwelicHoro H'Apa. SiJ!qleKT OT BHe'ApeHHH nporpaMMHoro o6ecneqeHHH, npe'A-

x) BepeTeHOB B.ID., CHllHH H.H.~ lliHPHKOB B.n. H np.- H~B!l~ 'AHCileTqep 
'AJIH SBAl ESCIA-6.- ,llyc5Ha: OHttM/ Cooc5~eHHe II-7059, 1973.-16 c. 

xx) AneKCaH'APOB A.JI. 1 Kay:ciiM8H B.lli.- BepH1~HK8TOp CT8H'A8PTH30B8HHHX 
~OpTpaHH!lX nporpauu.7B KH.: IlporpaMMHHe H T8XHHqecKHe cpe'ACTB8 
C8TH SHM CKil i,1rY.- l,I.: MrY, 1980, c. 69-87. 

xxx)Brun R., Ivanchenk? I., Palazzi P.- HBOOK. Histogramming, Fitting, 
and Data Presentation Package. User Guide. Version 3. CERN-DD/78/1, 
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Ha3HaqeHHOro 'AllH 3Jl8KTpoceTeBUX IlP8'AilPHHTHli/l-3/, OKaaancH OiJlYTHMHM 
H, BM8CTe C BonpocaMH opr8HH38UHH ACY, H80'AHOKpaTHO o6Cyllt,ZlancH B ne
qaTHx). 

XapaKTepHoil oco6eHHOCTbID 8BTOM8TH3HpOBaHHOH CHCTeM!l o6pa60TKH 
'ABHHUX aHeprocc5uTa ACO,llsc/l-2/ HBnHeTCH orpoMHNil o6beM HHwopMaUHH, 
nponopuuoaanbHHil qHcny rpa~'A8H - ac5oHeHTOB aneKTpoceTeli H Tpe6yro~Hli 
e~eMeCHqHOH o6pa60TKH, qTo IlP8'A~HBJIH8T meCTKHe Tpe60B8HHH K SKOHOMHq
HOCTH 6aHK8 'AaHHblX. CHCTeMa MOliteT 3KCilJIY8THpOB8TbCfl KaK H8 aBTOHOIJ
HOil SBM ESCM-6, TaK H B UHOrOM8WHHHOM KOMnneKce. ,llaao OllHCaHHe coa
'AaHHOro 8BTOpOM-M8T8M8THqecKoro o6ecneqeHHH HHTepwencaon ~HCTpyMeH
T8llbHOH SBM KRS-4201, BKnroqaro~ee nporp8MM!l npe'ABapHTeµbHO~ o6pa60TKH 
H KOHTponH HHcJlOpM8UHH, 6noqa1,1li pe'AaKTOP, p83BHT!le CP8'ACTE8 BBO~a/ 
BllBOAa. OnHcaHu peanHaoBaHttun n0ccepTaHTou anropHTM 61,1cTpoli copTHPOB
KH C HCilOllb30BaHH8M 'ABYX ypoBHeli BH8WHeli Il8MilTH H 'AP·, a T8Klit8 npo
rpaMMHOe o6ecneqeHHe, IlOSBOllHIO~ee HCilOllb30B8Tb EC SHM 'Allfl BBOAa/BllBO
'Aa HH4lOpM8~HH ACOnSC. B H8CTOH~ee BpeMH IlpH CO'A6HCTBHH ~HCCepTaHTa 
B8'AYTCH pac50T!l no nepeaocy ACOnsc TaKme Ha SBM Cl;J-4 B yHHB8IJC8llbHOH 
OC THil8 UNIX • 

PaCCM8TPHB86M8H 'A8Jlee CHCT6M8 yqeTa. ll nnaHHPOB8HHH IlOTpe6neHHfl 
_aneKTpoaaeprHn npeAnpHHTHeM nnAHSnE~TPo/3/ npeAttaaaaqeaa 'AJIH aBToMaTH
aauHH o6pa6oTKH Aanttux npouuwneHHoro ceKTopa aHeproc6uTa H ttaAeneaa 
qepT8Mll qenoBeKO-M8WHHHOi-i 3KCnepTHOli CHCT8Mll, B KOTOpoli, tppeliMJCX) co
'A8PlitaT CB8'A8HHH O IlP6'AllPHHTHHX H npoue'AYPll nporH03HpOBaHHH, aKcnepT 
HMeeT B03MOliCHOCTb ycTaHaBnHBaTb CllOT!l (npH3HaKH OTCYTCTBHH 3H8HHil), 
Ha ynpo~eHHOM wopTpaHe npeAnaraTb co6CTB8HH!le B8pHaHT!l IlPOU8'AYP npor
H03HpOB8HHfl HllH HCilOllb30B8Tb CTaH'A8PTH!le. PaGoTa npOH3BO'AHTCH B AH8ll0-

xJMaaaun r.JI., illHPHKOB B.Il. - MaTer.taTHqecKoe o6ecneqeHHe ACY aaepro
cc5uTa Ha 6aae 8B!it ESCM-6.- nyc5aa: nenoHHp. ny6J1. Ol1HH E2-I8-80~II, 
1980.-5 c. 
M88Hllil r.JI., Jle6eAeB c.c., CanoliCHHKOB A.IT.- IlpHM8H8HHe 8BM 'AJlfl 8BTO
M8TH88UHH oc5pac50TKH HHWOPM8UHH aneKTpoceTeB!lX npeAilPHHTHll Moco6nane
KTpo.- M.: SKcnpecc-HHWOPMaUHH UEHTH MHHlitHnKoMxosa PC~CP. CepHH: Te
nnocaa6meHHe H aneKTPOCH86lit8HHe, 1982, ~ 2, BllilYCK 1.- 13 c. 
Jlec5e'A6B c.c., Maaaun r.JI.- ABTOM8TH8HpOB8HH8H CHCT8M8 o6pa60TKH 'AaH
HHX aHeproc6uTa.- iil.HllH~Hoe H KOMMYH8llbHOe X03HHCTBO, 1977, ~ 3,c.25. 
M83Hllil r.JI.- MO'A8PHH88UHH 8BTOM8TH8HpOB8HHOH CHCT8Mhl o6pa60TKH 'A8H
HllX aaeproc6uTa {ACO,llSC).- ~y6Ha: ,llenoHHp. ny6n. OHHH El-10-10852, 
1977, - 6 c. 

xx)Tuyry s.x.- KoauenTyanbttoe nporpaMMHpoBaane.- M.:HayKa, 1984, 
c. 49-50. 
Minsky M.- A framework for representing knowledge./In: The Psycho
logy of Computer Vision.- N.Y.: Mc Graw-Hill, 1975. 
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. roBOM pelltHMe, B TOM qHcne C B!l,Ilaqeil rHCTOrpaMM HS 'AHCnnen H - no aa

npocy - Ha AUilY. 
OnHC8H8 npOCTSH HHipOpMSUHOHHO-IlOHCKOBSH CHCTSMB/4/, KOTOPBH M0llt8T 

6b1Tb HCnonL30B8H8 'AnH paanHqHmc uenen H OTnnqaeTCH TSCHOil CBH8bl0 C 
MOHHTOpHoil CHCTSMOil. PaCCMOTpeH H860p C08'A8HHUX 8BTOPOM HnH npH ero 
yqacTHH CPS'ACTB, o6ecneqHB810~Hil BBO'A/BblBO'A HH!p)pMSUHH co BCSX ycT
poilCTB.H MSWHH, HMSIO~HXCH B pacnopHllt8HHH IlOilb80B8TenH nprutil8'AHOil CHC
T8Mbl/ZZ-ZG/. Y'AenHeTCH 6onowoe BHHM8HH8 06CYJl'A8HHIO TSXHOnorHH paapa-
60TKH nporpBMMHblX CHCTSM C yqeTOM KOHKPSTHoro KOHTHHreHT8 o6cnylltHB8ID
~ero nepcoHana, 8 T8Kllt8 CHCTSM, yqHTblBSIO~HX npoH3BO'AHT8IlbHOCTb ero 
pa60Tbl (Ha npHMepe/6- 7/, HMSIO~HX o6~ee HHTep([JeilCHOe H'APO c nepeqHcneH
HblMH npHKil8'AHblMH CHCT6M8MH). 

B 38Kn10qeHHH cqiopMynHpOB8Hbl OCHOBHble peaynLT8Tbl AHCC6pT8UHOHHOil 
pa60Tbl. 

OCHOBHUE PE3YllbTATU 

0CHOBHbl6 peaynLT8Tbl, nonyqeHHble B 'AHCCepTBUHH H BblHOCHMble HS aa
~HTY, COCTOHT B Cil6'AYIOl!l6M: 

I. Ilp08H8IlH3HpOB8H8 ponb HHTep([JeilCOB (B WHPOKOM CMblCne) B CTPYK
Type nporpa1urnux, annapaTHblX H HHblX cp6,llCTB,. ·06ecneqHBa10~Hx ycnewHoe 
pemeHHe Knacca HayqHblX H H8PO'AHOX08HilCTB6HHblX 38'Aaq C HCilOilb30B8HHe~ 
BblqHCllHTenLHOli T8XHHKH. 

2. Ha 6aae paapa60TOK, BblilOnHeHHblX C yqaCTH6M 8BTOpa 'AHCC8PT8UHH, 
npeAnOE6H H peanH80B8H KOMnneKCHblil IlO'AXO'A K C03'A8HHIO HHTepqieilCHblX 
CPS'ACTB, o6ecneqHB810~Hil Cll6'AYIOIJlH6 OCHOBHb18' B03MOlltHOCTH: 

- peweHHe Knacca HayqHux aa'Aaq Ha SBM cepHH ESCM-6 Ha H3b1Ke qiop
TpaH; 

- H3blKOB06 8'AHHCTBO oc ".Ily6H811 H peweHHe CHCT6MHblX 38'A8tl B Heil 
HS 8BTOKOA8 M8All8Hi 

- p6W8HH8 KnaCC8 H8POAHOX08HilCTB6HHblX 38'A8q HS H3blK8 qJOpTp8H C 
8KTHBHblM npHBneqeHHSM CHCTSMHblX CP8ACTB; 

- 8~~KTHBHYIO 3KCnnyaT8UHIO C03'A8HHOro M8T8M8THt!8CKOro o6ecneqeHHH 
WHpOKHM KpyroM nonb30B8Tenen cy~eCTB8HHO paanHt!HOil KB8llHqJHK8UHH.·, 

3. B p8MK8X YK888HHOro IlOAXO'A8 8BTOPOM paapa60T8Hbl H peanH30B8Hbl 
cneAYIOl!lHe HHTep([JeilCHble aneMeHTbl MOHHTOpHoil CHCT8Mbl ",Lly6Ha", a TSK:ate 
PHAB cneuHanLHblX H npHKllBAHblX CHCTeM: 

- BblXOAHOil 6noK TPBHCllHTOpa c qiopTpaHa; 
- TPBHCnHTOp C H3b1K8 MSWHHbl ESCM-6 Ha BBTOKO'Ai 
- annapaT nceBAOKOMnneKCHOil apHqJM8THKH B qiopTpaHe; 
- KOMnneKCHSH apHqJM8THK8 C 6onLWHM AH8Il880HOM nopHAKOB B qJOpTpa-

He H8 ESCM-6; 
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- annapaT nepeKn10qeHHH BXOAHblX IlOTOKOB MOHHTOPHOM CHCT8Mbl HS ypo

BHe 88'A8~ nonbBOBSTenH; 
- B8PH8HT IlO'AnporpaMM 'AllH opraHH88UHH 8KOHOMHOrO npHMOro AOCTyna 

HS qiopTpBHe; 
- 6or8Tblil apceHan cpeACTB BBOAB/Bb1BOA8 H 06M8H8 HHqJOpMSUHett M8JK].{Y 

paannqHl,IMH SBM H ycTpoilCTBSMH; nporpaMMbl nepeKOAHPOBOK, copTHpOBOK, 
ynaKOBOK/pacnaKOBOK H npoq. HHCTPYM8HT8pHil 'AllH peweHHH HS qJOpTpaHe 
Knacca HayqH1,1x H HBPOAHoxoanlicTBeHHblX aa'Aaq; 

- OIU'ICSHHH CHCT8Mbl, opH8HTHPOB8HHbl8 HS WHpOKHil Kpyr Il0Ilb30B8Tenen; 
- nporpaMMHOe o6ecneqeHHe, OPH8HTHPOB8HH06 HS 8KCnnyaT8UHIO nepco-

H8llOM CP6AH8il KB8llHqJHK8UHH (668AHP6KTHBHblil P8A8KTOP) H cpeACTB8 AllH 
yqeTa npOH3BOAHT8llbHOCTH pa60Tbl TBKoro nepcoHana (onepaTopcKaH CT8TH

CTHK8) i 
- Cil61l,H8JlbH06 H YHHBepC8JlbH06 M8T6M8THtl8CK06 o6ecneqeHH8 HHTep-

qieilCHOil RHCTpyMeHTanLHOli 9BM. 
4. Ha OCHOB8 C03A8HHOro 8BTOPOM M8T6M8THqecKOro o6ecneqeHHH paa

p860T8Hbl H peanuaoBaHu: 
- p831ll1t!Hbl8 B8pH8HTbl TPBHCllHTOpa C qiopTp8H8 HS ESCM-:-6; 
- KOMnneKc nporpaw o6pa6tiTKH HHipopuaunH c 2500-KaHanLHoro cneKT-

poMeTpa C nponopUHOH8llbHblMH K8M8PBMHi 
- CHCT6M8 c6opa CT8THCTHtl6CKHX ABHHblX 06 HCilOllb30B8HHH ESCM-6, 

opH6HTHPOB8HH8H HS o6pa60TKY npoTOKOna pa60Tbl MSWHHbli . 
- MOAHqJHKBUHH B6pHqJHK8TOpa CT8HABPTH30B8HHblX nporpaMM Ha qiopTpa-

He, npeAH83HaqeHH8H 'AllH pa60Tbl C 6onLWHMH nporpaMMHblMH KOMilll6KC8MH; 

8 T8Kllt8 nHqHo AHCC8pT8HTOM: , 
- HHqJOPMSUHOHHO-cnpaBoqHaH _CHCT6M8 ATC npe;zinpHHTHH; 
- CHCT8M8 yqeTa H nnaHHpOBSHHH noTpe6neHHH aneKTpOaHepr1rn npeA-

npHHTH6M (IlRAH9JlEKTPO); 
- 8BTOM8TH3HpOB8HH88H CHCT6M8 o6pa60TKH A8HHblX aHeproc6uTa 

(ACO.IISC). 
5. Paapa60T8HH08 HHTepqieilCHOe H'APO 6uno aqiqieKTHBHO npHM8H8HO npn: 
- nonyaBTOMSTHqecKOil 8'A8IlT8UHH CHCT6Mbl rHCTorpaMMHPOBSHHH HBOOK 

HS SBM ESCM-6;. 
- paapa60TK8 H peanH88UHH 8BTOM8TH8HPOB8HHOil HHqJOpM8UHOHHO~ CHC

TelW "KBAPb111 ACY Ol1fll1; 
- C08A8HHH HHqlOPMSUHOHHO-cnpaBoqHoil CHCT8Mbl OECil O!Afil1 (688 yqac-

THH 'AHCCepTSHTB)i • 
- norHqeCKOll H qJH8HqeCKOil oprBHH3BnHH 6881,1 ABHHblX l1CK (668 yqac-

THH AHCC8pT8HT8). 
KaK ~lite OTMeqanOCDt CHCT8MH8ft qaCTD pa6oT 6una BblilOllH8H8 IlOA py-

KOBO'ACTBOM H.H.roBopyHa, l1.H.CHID1H8 H B.Il.ffiHpHKOBB. EonbWHHCTBO pa60T 

13 



no ACY 6uno,HHHUHHPOB8HO H KOOPAHHHPOBanOCL H.H.I'OBOPYHOM. B HeCKOnL
KHX pa60T8X C Yll8CTHeM 11.M.11B8H1!8HKO, B.lll.KayqiM8H8, 11.IJ.CHTHHK8 H 
r.H.TeHTIDKOBOH AHCCepT8HT 6un PHAOBUM HCnonHHTeneM. Pa60TU AnH Moco6n
aneKTpo BunonHHnHCL npH 88HHTepecoB8HHOM yqacTHH npeACT8BHTenH 88K88-
qHK8. 

PeaynLTaTu AHccepTaUHH ony6nHKOBaHu B pa6oTax: 

I. MaaHuil r.]. - IlpHKHBAHOil naKeT nporpaMM ACO,llSC - BBTOM8TH8HpOB8H
Hott CHCTCMU o6pa60TKH A8HHUX 8Heproc6uTa.- ,lly6Ha: Oillll1/PI0-85-I74, 
I985,-5c. 

2. MaaHuil r.R.- IlporpaMMHoe 06ecne11eHHe ACOJl9C.- ,lly6Ha: OIDm/10-9010, 
1975, -I9c. . 

3. M88HUH r.R. - M8TCM8THl!CCKOe 06ecne11eHH8 CHCT8MU y11eTa H nn8HHPO
B8HHH noTpe6neHHH aneKTposHeprHH npeAnpHHTHeM {IlRAH9REKTPO).
,lly6Ha: 011Hl1/1I-80-277, 1980, -6c. 

4. M88HUil r.R. - 11HqJOpM8UHOHHO-cnpaBOl!H8H CHCT6M8 ATC npeAnpMHTHH.
JlY6H8: 011H11/IB-I2955, I980,-8c. 

5. M88HUil r.R. - M8T8M8THl!8CKOe oOecneqeHHe H8KOTOpux TpexqiattnOBUX 
aaAaq ACY Ha oase c11cTe1.m 11Jl,yOHa 11 .- ,1lyoHa: 011Hl1/II-I085I, 1977. 
-6c. 

6. 38HKHH H.C., K8A8HU8B c.r., M88HUil r.]. - BapH8HT onepaTOpCKOil 
CTBTHCTHKH BOC 11,llyOHa 11 Ha BBM]SCM-6.- B TPYABX Y MeJKAYHBPOAHOro 
COB8~8HHH no npo6neM8M M8TCM8THl!8CKOrO MOAenHpOB8HHH, nporp8MMH
POB8HHID H M8T8M8TH1!8CKHM M8TOA8M pemeHHH qJHSHl!eCKHX 88A81!.-,1ly0H8: 
Oillll1/.lll0-84-8I8, 1984. 

7. 38HKHH H.C., KBABHUBB c.r., M88HUH l',].~·cHcTeMa cOopa CT8THCTH
l!eCKHX ABHHUX 06 HCnonL80B8HHH £8CM-6,- Jly6Ha: 011Hl1/lI-84-709, 
1984,-6c, 

8, EPOAUHHCKH 3., BepeTeHOB B.ID., ruse n., I'Hse n., l'Hpp P., l'OBO
PYH H.H., 3aHKHH H.C., 3arHHattKo B.A., ]eq ,ll., RoBaw 9,, 
M88HUH r.R., IlonHKOB8 P.H., CanTUKOB A.11., CeM8WKO r.R., 
CHnHH 11.H., XoweHKO A.A., llIHpHKOB B.n.- TpaHCHHTOP c H8UK8 qiop
Tp8H AHH CHCTBMU M8TeM8THqecKoro oOecne11eHHH ESCM-6,/B KHHre: 
IlepB8H Bcecoro3H8H KOHqiepeHUHH no nporp8MMHPOB8HHID, BUnycK B.
HK AH YCCP, KlieB, 1968, c.23-53. 

9. M88HUil r.R.- EnoK reHepaUHH KOAOB B TpaHCHHTOpe C qiopTpaHa AHH 
ESCM-6,/B KHHre: TpaHCHHTOp C \l:OpTpaHa H opr8HH88UHH naKCTHOil oO
paCloTKH 88A81l H8 9BM E8CM-6.- ,llyoHa: 011Hl1/E2-II-3907, 1968, 
c. 31-33. 
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IO. M88HU'1 r.']',·, CaiiolltHHKOB A.n. - 0nHC8HHe AHHBMHl!CCKOH 1!8CTH noCTO
HHHOil OuClmrnTeKH MOHHTOpHoil CHCTeMu 11l[yOHa 11 • ToM I.- ,1lyeltta: 011Hl1/ 
EII-I0-9428, 1975, -IOO c. 

II. Maaliun I' ~R. - MOHHTOPH8H CHCT8M8 11,lly6Ha 11 • PyKOBOACTBO AHH nonL80-
B8Tenen {nOA peA, BepeTBHOB8 B.IO., CHHHH8 ,J.H., llIHpHKOB8 B.I1.
,llyeiH8: 01Afl11/ll-5974, 1971.-241 c.x) · 

12. MaaHUli r.R.- [lporpaMLmpOB8HH8 Ha ESCM-6 B CHCTeMe 11,lly6H811 I TIOA 
peA, roBopyaa H.H. - M. HayKa, 1978. -272c. 

I3, Masaun r.R. - 0 nceBAOKOMrtneKCHOi! apmpMeTHKe B qiopTpaHe,/B Kil,: 
IlporpaMMHpOB8HHe H M8TCM8THl!CCKHe MeTOAU peweHHH qJHSHl!CCKHX sa
'A81!, MaTepHanu M8lK'AYH8pOAHOro COBemaHHH,- ,lly6Ha: 011Hl1/Jl.l0,II
-II264, 1978, c. 376-378. 

14, M88HUil r.R.- BapH8HT noAnporpaMM AHH OClMeHa CM], ME H MJl CTpOK8-
MH H cTpaHHUaMH Ha qiopTpatte.- JlYCltta:Ol1Hl1/lI-9845, 1976, -l8c •• 

15. M88HUH r.]. - PeanH88UHH KOMnneKCHOii apHqiMeTHKH C OOHLlliHM AHana-
80HOM nopHAKOB H8 9BM E9CM-6-Jly6Ha:Ol1H11/II-8667, l975.-I2c. 

16, ·ranaKTHOHOB B.B., ronopYH H.H., 8a.11KHH H.C., JioMH~ae O.H., 
MasHl:lil r.JI., CHJIHH H.H., lllHp.11KoB B.IT., ~eAopoBa P.H. - MaTeMBTH
qecKoe 06ecne11eHH6 11]ly6H8 11 ESCM-6.H MHOrOM8WHHHOtt CHCTeMu BBOA8/ 
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