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Y~e~ ceKpeTapb Cne~H~H3HpOBaHHoro coseTa 

K~~aT ~3HKO-NaTeN&TH~eCKKX H8YK 3.M.I1BA~0 

. AKTY~bHOCTb. Bo3p8CT~~8R MO~OCTb cpe~c 
HHKH, AOCTyiTHOCTb BHQHC~HT9~bH~ MaiDHH CTHMY~H 

rrpwMeHeHHe 3BM B HapoAHOM X03.1tACTBe. IToTpe6Hoc 

B 8 BTOM8TH38UHH yrrpa~eHHR rrpOH3BOACTBOM, B 8B 

3KOHOMH~9CKHX rrpo6~eM rropo~a~T IDHpOKHij CIT9KTp 

H~e 3~a~aMH K~acca ACY. TaKHe 3&Aa~ oT~~aJO 

3~a~ ~~eH~ pac~eTOB, MR KOTOp~ H C03A8B. 

ffiHM 06~9MOM o6pa6aT~B89MOA HH~pM8llHH, 6o~ee a 

BHeiDHeA ITaM.ItTH 3BM, 6o~ee HHTeHCHB~ B38HMOA9 

MamHHH B rrpoqecce pemeHHR 3&Aa~H. 

B HaCTOR~ee speMR mHpoKoe npwMeHeHwe noij~ 
M9TO~ pa3p860TKH rrpOI'paMMH~ CHCT9M ~~.It pemeHJ 

Ha OCHOBe HCITO~b30B8HHR TI8K9TOB npHK~~H~X rrp01 

C~yqae ITITTI - 3TO Ha6op rrpOI'paMMH~ cpe~CTB, no: 

~e~eHH~ij K~acc 38A8~ H~H B~ITO~HRTb onpeAeneHH~ 

B 3TOM Knacce rrporpaMMH~ cpe~cTB oco6~ po~b 1 

HHCTpyMeHTBnbHOe o6ecrre~eHHe - Cp~CTBO OT06pru 

qH~ npOI'paMMbl Ha B03MOJKHOCTH KOHKpeTHO~ 313M H ( 
~ {OC). 

0T ITO~HOT~ Ha6opa HHCTpyMeHTBnbH~ Cpe~CTI 

Te~eijca BO MHOI'OM 38BHC.ItT T8KH8 XapaKTepHCTHK~ 
K8K H8A9JKHOCTb, I'H6KOCTb, 3~9KTHBHOCTb, M06H~f 

~OKYM9HTHpOBaHHOI'O HHCTpyMeHTBnbHOI'O o6ecrre~eHY. 

~HKaM cxcTeM K~acca ACY 6~cTpee ocaoHTb TSXHHK) 

I'p8MMHpoB8HH.It Ha 3BM, ~TO B KOH9~HOM c~eTe yc 
CHCT9M. 

Bo~biDOA B~~ B paapa60TKY CHCT9M Knacca A 
HaY'ffiO-HCCJI~OB8.T9JlbCKHe Il9HTpbi, paCUOJiaraiOIIll1 

~HTenbHoA 6aaoA. B OHHI1 Ha~HHSR c I97b r. BeAY 

pa60TKH 8BTOM8TH3HpDBaH~ CHCT9M 06pa60TKH AaH 

M9H9HHD HX K KOHKpeT~ 3~8~aM ynpaa~eHHR. Ha 

~YHKqHOHHp~T 8BTOM8TH3Hp0B8HH8R CHCT9M8 K~P,OB 
cHcTeMa yqeTa xao6peTeHHA H paqnpeM~eHHA I, 
CHCT9M8 o6pa60TKH ~aHH~ 3Heproc6~Ta 3/. 

O~T paapa6oTKH 3THX cwcTeM noKa3an aKTyan 

HH.It HHCTPYM9HTBnbHOI'O o6ecne~eHH.It MR 38A8~ K~a 
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Cne~aJIM3HpOB&HHoro coseTa 

~SHKO-MBTeNaTKQecKHX HSYK 3.M.~O 

AKTYaJibHOCTb. BospaCTa.JOIIjBJI MOIIjHOCTb cpe~CTB BbltlHCJIHTeJibHOH ,TeX

HHKH, ~OCTyiTHOCTb BbltlHCJIHTeJibHNX MamHH CTHMYJIHpyroT BCe 6onee BKTHBHOe 

rrpHMeHeHHe SBM a Hapo~oM xosRRcTae. IToTpe6HoCTH Hapo~oro·xosRNcTna 
B BBTOM8TH38UHH yrrpaBJieHHR ITpOH3BO~CTBOM, B 8BTOMBTH3aQHH pemeHHR 

3KOH~MH~ecKHX rrpo6JieM nopo~aroT mHpoKHw cneKTp s~a~, Hasuaae~rux 
HUHe s~atmMH KJiacca ACY. TaK~e sa~a~ OTJIKQa.JOTCR OT Tp~~HOHHhiX 
3~a~ ~HCJI8H~ pac~eTOB, ~R KOTOpUX H C03~8BaJIHCb nepaue 3BM,60Jib

IDHM 06o8MOM o6pa6aTUB88MOH HH~OpMSUHH, 6onee 8KTHBHhlM HCll0ijb30BSHH8M 

BHeiDHetl llaMRTH 3BM, 6onee HHTBH~HBHbiM B3aHMO~e1iCTBHeM ~8JIOBBK8.H 
MamHHhl B np048CC8 pemeHHR 3~8~H. 

B H8CTOR!Il88 BpeMR mHpOKOe . npHMBHBHHe. llOJJytl8IOT ItH~CTpllalJbHhle 
MBTO~ paspa60TKH ITpOI'paMMHux CHCTBM ~JIR pemeHHH 3a~a~ KJI8CC8 ACY 
H8 OCHOBe HCllOJlb30BaHHR.naReTOB npHKJI~HUX nporpaMM (JTIIT). B 06IIjeM 

CJiyq8e. ITIIII- 3TO H86op nporpilMMHui cpe~CTB, nosaoJIRIO!IlHtl pemaTb orrpe.:.. 
~eJieHHb1!1 KJI8CC 38~8~ HJIH BblllOJIHR'rb onpe~eJIBHHyro COBOKYITHOCTb ¢yHKJIHf1. 

B 3TOM KJI8cce rrporp8MMHUX cpe~CTB oco6yro pon& HI'p8eT TaK HasuaaeMoe 

HHCTpyMeHTaJibHoe o6ecne~eHHe - cp~CTBO oTo6pa.JKeHHR norH~ecRHX ¢yHit
UHl1 nporpaMMhl Ha B03MOJKHOCTil KOHKpBTHon 3BM 11 ee onep8111lOHHOt1 CHCTC
Mbl (OC). 

0T llOJIHOTbl H86opa HHCTpy~BHTaJibHbiX cpe~CTB, OT Ra~eCTB8 HX HH

Tep~etlca BO NHOI'OM 38BilCRTT8KHe X8p8KT8pllCTHKH ITpOI'p8MMHbiX CHCTBM, 

K8K Ha~eJKHOCTb, I'H6KOCTb, 3qxpeKTHBHOCTb, Mo6HJibHOCTb. HaJIKQile xopomo 

~OKYMeHTHpOBaHHOI'O HHCTpyMeHTaJibHOI'O o6ecne~eHHR ll03BOJIR8T p83pa6oT

~HKa.M cHcTeM KJiacc8 ACY 6blcTpee oca.oHTb Texmmy H xopomrin CTHJib npo
rpa.MMHpoaaifHR H8 3BM, ~TO B KOHB~HOM·C~eTe ycKopR7T TBMHbi.~Oa~~HHR 
CHCTBM. 

Bon&mon BKJI~ a'paspa6oTRY cHcTeM KJI8cca ACY BHdCRT ae~He 
. ' '! a, • > • 

HBY'lliO-ll:CCJI~OBa.TeJil>ClWe UBHTpu~· pacrioJiara.IOII!He COJIJWIOfi BWID:c-

JIHTeJibHOtl 6ason. B OHHH Ha~HHBJI c 1975 r. ae~TcR HHTBHCHBHhle pas

pa6oTKH 8BTOM8TH3HpoBBiiHi:.ix CH~T~M o6p860TKH ~aHHNX H pa60Tbl no npH
MeHeHHIO Hx K KOHRpeTHbiM sa.ria~a.M ynpaBJieHHR ~ Ha SBM BXM-6 ycneumo 

¢yHKUHOHHpyroT 8BTOM8TH3HpOBaHHBJI CHCTeMa R~P.OBoro yqeT8 OHHH/I/, 
CHCTBM8 yqeTa H306peTeHHn H paunpe~~BHHtl 7, 8BTOM8TH3Hp0B8HHBJI 
CHCTeMa 06pa60TKH ~aHHUX :meproc6b!Ta 3/ ~ 

0nb!T·pa3p860TKH.3THX CHCTBM nOK83aJI BKTYaJibHOCTb npo6JieMbi.C03,lla
HHR HHCTPYMBHT~&Horo o6ecne~eHHR ~R 3~8~ KJI8cca ACY. 

Gne.nrm~umiii P.!fcmt'1T I 
· ~eJi!!t:'!~ hc.ze1Wll1Ultt. ::1. 

GliE:IffilOTEHA -



Uenb pa6oTu. Uenbro HacTo~en pa6oTu nsnneTCH coa~aHHe KOMnneK
ca liHCTpyMBHTMbHb!X rrporpaMMHbiX cpe~CTB, rrpe~H33HaT.IBHHblX ~H acp:peK
THBHOM peanHaamm Ha qBM E3CM-6 nporpaMMHoro o6ecneT.IeHHH aa~aT.l Knac
ca ACY. B. aTon.pa6oTe MO~o a~enHTb ~sa ocHOBHUX aTana: 

I. B 1976 r. no HHHUHaTuae AY6HeHCKOH aneKTpliT.lecKon ceTH Moco6n
aneKTpo aaTopy ~HccepTauHH 6uno npe~o~eHo: 

- rrpoaecTH uccne~oBaHHH paanHT.l:Hux acneKTOB coa~aHHH MaTeMaTHT.Ie
cKoro o6ecneT.IeHHH cucTeMU o6pa6oTKH ~aHHblX aneKTpoceTeaoro rrpe~npHH
THH; 

- HCIIOJII>3YH IIOJIY'IBHHUe peayJII>TaTbl, paapa6oTaT:C aJII'OpHTMH H 003-
,n;aT:C cooTBeTCTByiO!IlHe iiporpaMMbl .n;JIR SBM ffiCM-6. 

2. B xo,n;e nepaoro aTana pa6oT CTMO oT.Iea~o, T.l:To, ao-nepaux, 
npoeKTHpyeMaH CHCTeMa flBnHBTCfl THIIHT.l:HOn nporpaMMHOM CHCTeMOM Knacca 

· ACY, BO-BTopux, cpe,n;cTaa noMe~KH TaKHX paapa6oToK, c~ecTaoaaarrrne 
a paMI<ax onepauaoHHon cacTeMbl ".ily6Ha", HBHO He~ocTaTOT.l:Hbl. B cansH 
C S.THM H 6hmH C~PMYRHpOBaHU OCHOBHUB UBRH Hamen pa60TU! 

- Ha OCHOBe aHMH3a HaKOnllBHHOI'O onUTa paapa60TKH, a TaK~e 
8HMH3a ~yrax cacTeM Knacca ACY, BUHCHHTb·OCHOBHble Tpe6oaaHHH, 
npe~HBRHeMble TaKHMH CHCTeMaMH K HHCTpyMBHTaRbHUM cpe~CTBaM npOI'paM
MHpOBaHHflj 

- B COOTBeTCTBHH C S.THMK Tpe60BaHHRMH peMH30BaTb B03MO~HO 
6onee IIOnHhln Ha6op HHCTpyMBHTMbHUX cpe~CTB B 'pB.MKaX 0C ".ily6Ha" 
3BM E3CM-6; ~ 

- B UBRHX nOBNmeHHfl acp:peKTKBHOCTH HCnOnb30BaHHfl HeKOTOpUX HH
CTpyMeHTMbHhlX cpe~CTB, a Ta~e ~nR pacmHpeHHfl HX B03MOmHOCTeM; npo
BBCTH 3HaT.IHTBRbHyiD MO~epHH3aUHID onepauHOHHOM CHCTeMbl. 

HayqHaH HOBH3Ha. Coa~aHHUM ~HCcepTaHTOM HHCTpyMeHTMbHbiM KOMn
neKc BKnro~aeT.KaK roTOBble rrporpaMMHHe pemeHHH 6onhrrrnHCTBa rrpo6neM, 
B03HHKaro~KX y paapa6oTT.IHKOB CHCTeM Knacca ACY,-TaK H cpe~cTaa no~~ 
~e~KH caM oro npouecca' · paspa6oTKH. Hcnonh30BaHRe HHCTpyMeHTMbHoro 
KOMnneKca II03BORfleT Ha fl3RKaX Bb!COKOI'O ypOBHfi nO-HOBOMY H 3clxPeKTHBHO 
pemaTb KaK s~aT.IH Knacca ACY, TaK H HeKoTopue HaYT.IHO-TeXHH~ecKHe 
s~aT.IR. 

Bse~eHHe HOBUX B03MO~OCTeM B Ce~ BepCRID 0C ".ily6Ha" II03BO
JifieT pacmHpHTb Kpyr s~aT.I, pemaewx Ha 3B1FE3CM-6. 

B ~HccepTauHH ~aH npHMep KoMTIJieKcHoro cHc'l'eMHoro no~o~a K paa
pa6oTKe THnHT.l:HOM nporpaMMHon CHCTeMU Knacca ACY. Bnepaue s'cccp Ha 
3BM TpeTbero noKOReHHfi peMH30BaH KOMnneK~ rrporpaMM pacT.IeTa H OnTH~ 
MH38llKH ropo~CKHX . pacnpe,I!,eJIHTeJibHbiX 3JieKTpHT.leCKHX Ce'l'eA •. IIO,ltXO,I!, K 
pemeHKD rrpo6Jiewu xapaK'l'epRsye'l'cn: 
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- WHpOKHM HCnOJib30BaHHeM I'OTOBUX HHCTpyMBHTMbHb~ cpe~CTB; 
- HcnoJib30BBHHeM e~HHon 6aau·~aHHHX ~n·scex pacT.IeToa; 
- HMHT.l:HeM·~HMOI'OBOI'O p~Ma pa60Tbl; 
- OpHeHTauHeM Ha TIOJib30BaTeJIH-HerrporpaMMHCTa.· 
llpHHUHIIHMbHO · HOBbiM pemeHHeM rrpo6JieMhl BBO~a. B 3BM HHtPOpMill..\¥111 

o cTpyK~e ceTH nsnneTcn npe~~eHHbiM B ~HccepTauHH anropHTM HHTep-· 
aKTHBHOI'O BBO~a, I'apaHTHpyiD~Hit CBfi3HOCTb rpatPa CBTH. 

B paMKax MaTeMaTHT.IecKoA Mo~eJIH aJieKTpoceTH npe~no~eH H o6ocHo
BaH aJII'OpHTM TOIIOJIOI'HT.leCKOI'O ynopH,I!,OT.IeHHfi rpa~a, a Ta~e S.~eKTHBHbln 
anropHTM pemeHHfi s~aT.IH KHpxr~ Ha rpa~e. 06a anropHTMa HCIIOJib3yiDT 
MHHHMaJibHOe npe,I!,CTaBJieHHe I'PatPa• 

·npaKTliT.leCKafl geHHOCTb. 1fHCTpYweHTMbHbiM KOMIIReKC, C03~3HHbiM, 
' - . 

aBTOpOM ~HCCepTauHH, BKJIIDT.l:BH B COCTaB CTa~apTHOI'O MaTeMaTHT.l:BCKOI'O 
o6ecneT.IeHHfl 0C ".ily6Ha". H HCIIOJibsyeTCfi K HaCTO~eMY MOME:JHTY· 6onee 
T.IeM B 30 opraHHsauHRX CCCP. 

OT~eJibHble nporpaMMbl KoMnneKca uiHpoKo HCIIOJibayiDTCH a OVL-1H H, 
coTpy~HHT.laiD~Hx opraHH38llHRX B coCTaae paaJIHT.l:HbiX nporpaMMHbiX cHcTeM 
o6pa60TKH peaynbTaTOB ~H3HT.leCKHX S.KCIIepHMeHTOB. 

Ha 6aae naKeTa· nporpaMM Mo~eJIHpOBaHHfi BHpTyanbHOH naMHTH coa
~aHa HOBM BepCiffl naKeTa "TEXITPO" ,n;JIR rrpoeKTHpOBaHIDI IIB"!aTHUX rr.na/ 4{ 
llpH STOM 6e3 3aM6THbiX noTepb acp:peKTHBHOCTH Ha He60JibliiHX nJ:Ia-

TaX o6ecneT.IeHo sHaT.IHTMbHoe yaenHT.IeHHe npe~eJibHo aosMo~HbiX pasMe-, . 
poB nnaT. 

IIpe~o~eHHM B ~HccepTauHH MeTo~HKa ~aiiTar:HH Ha LX:1!-6 <flopT
paHirux npcorpaMM c ~yrHx 3BM. 3HaqaTeJibHO yMeHbmaeT Tpy~oaaTpaTbl Ha 
OCBOeHHe nporpaMM, nOJIYT.IaeMUX orum H3 U~Ha H ~YI'HX sapy6~Hb!X 
~H3HT.IeCKHX ~eHTpos. Cpe~cTBa ~n opraHHaauRH KOHTpoJibHbiX TOT.IeK, 
paapa60TaHHble aBTOpoM, 003BOJIRIDT CHH3HTb noTepH MamHHHOPO BpeMeHH 
H3-3a ·· c6oeB 38M B rrpouecce CT.IeTa 6oJibliiHX aa~a.T.I. 

8 ueJIOM HHCTpyMeHTaRbHbiA KOMIIJieKC npe~OCTaBJIHBT paapa6oTqH
KaM cHcTeM KJiacca ACY H CAITP 6oraTun Ha6op cpe~CTB ~R peanHaauHH 
OT~eJibHbiX KOMIIOHeHTOB 3THX.CHCTeM: H3b!KOB OnHCaHHfl ~aHHUX,.CYE~, 
reHepaTOpOB QTqeTOB H T.II. KaK IIOKaaan OObiT 3KCIIJiyaTaUHH, KOMnJieKC 
npe~cTaBJifieT onpe~eJieHHbiM HH;epec·~n ~cex nOJib30BaTenen ·3BM E3cM-6. 

Cos,I!,aHHUA. no saKa3y · .ily6HeHcKon sJieKTpoceTH KOMIIJieKc IlPOfP'X;
nporpaMM pacT.IeTa H OnTHMH33UHH ropO~CKHX pacnpe~eJIHT6JibHUX S.JieKTpH
qecKHX CeTeA1 HYHe HCnOJibSyeTCfi ~fi o6pa60TKH ~aHHbiX BCeX 3JIBKTpO
CeTeA MOCKOBCKOA o6JiaCTH, a TaiOite OT,I!,8JibHUX ceTeA B ropo~ax: qepe
noBeu, CMOJieHCK, HOBOpoCWCKo Bc.R HH~pMa.urut 6una BBe~eHa B 6aay 
~aHHbiX IIPOrP3C coTpy,I!,HHKaMH .ily6HeHcKon ceTH Ha ocHoBaHHil·aneKTpH
T.IecKHX cxeM ceTeA-a6oHeHToa. Pacxo.n; MamHHHoro apeMeHH Ha nonHUn 
KOMIIJieKT pacT.IeTOB ~fi O,I!,HOI\ CeTH COCTaBJIHeT He 6oJiee 5 MHHYT• 
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KoMP~eKc ilPOrPSC o6ecne~HBaeT aBTOMaTHSaqHID HHMeHepHHX pac~e
TOB, RHKBH~HpyeT pyTHHHH~ Tpy~. MeponpHSITHH, npOBO~HMHe B aneKTpO
C6TflX Ha OCHOBe ~anHSa MamHHHHX·pac~eTOB, flOSBOnHIDT CHHSHTb. noTepH 
aneKTpoaHepruu npu ee nepe~a~e. ITo ,1\aHHHM Mocol5naneKTpO)TonbKO sa 
'nepn~ ro~ 3KcnnyaT~HH IIPOrPSC C3KOHoMneHo 1,2% ro~oaoro noTpel5ne
HHSI 3HeprHH,· ~TO B MaCmTa6ax MOCKOBCKO~ ol5naCTH COCTaMSieT H6CKORb
KO MHRJIHOHOB KBT/'I. IIonyTHo aucaol5o~aeTcH eJKero~o oRono. IOOO 
qenoaeKo-~e~:· Tpy~a KBanHtPHQHpoaamrux HHMeHepoa-sneKTpHKOB, saTpa-
quaaeMHX paHee Ha pyqHoti pactieT noTepb. . . · · 

3TH pesynbTaTH nonyt<eHH npu ucnonbsoaaHHH ·TOnbKO O,l\HOti 3BM 
BSCM-6 Oi1HI1, 15es pacnpocTpaHeHHSI IIPOrPSC a ~pyrue opraHusauHH. IIpu 
3TOM paCXO~ MamHHHOI'O BpeMeHH Ha ~ aneKTpOCeTen npHSHaH B nBTA 
Ol1fH1 HeSHatiHT9RbHHM. . . 

~eu, MeTo~bl, HeKoTopble aJiropHTMH, ucnonbsoaaHHHe a IIPOrPSC, 
MOI'YT 6HTb C ycneXOM npHM6HCHH B aHanOI'HTIHblX s~atiaX ,1\Rfl ceTe~ 
TCURO-, BO~O- H I'aSOCHai5JKCHHSI. 

Anpo6aqua pal5oTH. OcHOBHHe pesynbTaTbl ~uccepTSQHOHHOti pa15oTbl 
~OKJI~b!BanHCb Ha: 

- BcecorosHofi Hayt<Ho-TeXHHTiecKon KoH£PepeHUHH "iloaumeHue 3tPtPCK
Tl1BHOCTH ropo~CKHX 3JICKTpoceTeti B ycROBHSIX pacTa ypOBHSI 3n6KTPHtPH
KaUHH 6hlTa", KpacHoapcK, 1978 r.; · 

- Bcecoro3Hofi Hayt<Ho-TeXHHTiecKoti KoH£PepeHQHH "0IlbiT·npHMeHeHHSI 
3BI;I B ropO~CKHX 3R6KTpHTI6CKHX CCTSIX", Kuea, !979 I'. i 

- BcecoroaHofi KaH£PepeHUHH ~MaTeMaTHKa H MexaHHKa - Hapo.I\HOMY 
xosancTay", MocKBa; I980,r. 

KoMnneKc IIPOfPSC nporpaMM pact<eTa u onTKMHsai\HH ropo~cKKX 
pacnpe~eJIHT6RbHHX SJI6KTpH~6CKHX ceTeti B !980 I'O,l\Y OTMetieH cepel5pSI
HOA Me~anbn B~ CCCP. 

Bee pesynbTaThl.no~I5Ho ~oKn~aanucb Ha Hayt<HHX ceMHHapax 
nBTA Oi1Hl1. 

]YI5nu~aguu. ITo pesynbTaTaM ~KccepTaUHK onyl5nHKOBaHo 7 pa-
60.j7-I3/ ~ . 

GTWKTypa H ol5neM pal5oTH. AuccepTaUHSI' KSJioJKeHa Ha {Jl cTpaHH-
uax MamHHOnHCHOI'O T6KCTa K COCTOHT US BB9~6HHSI, Tpex rnaB, SaKniD
~6HHSI HCnHCKanHTepaTypH HS 85 HaHM6HOBaHHti. 

Conep!SHHe AffCCepTagHH 

B nepaon rnase paccMaTpusaeTcSI HHCTpYMeHTaJibHHti KoMnneKc·npo~ 
I'paMMHHX cpe~cTa.a noAAe~xy paspal5oTox·cucTeM Knacca ACY. KownneKc 
COS~aH aBTOpOM ~KCC9pTaUHH B·paMKaX CT~apTHOI'O MaT9MaTHTI9CKOI'O 

·a15ecnetieHHSI onepaUHOHHOti CHCT6MH "~15Ha". 
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B. I. 2 onHcblaaeTCSI o61IlaSI opraHHSSQHSI KoMnneKca; KnaCCI1tPHKalTHSI 
HHCTPYM6HTanbHblX cpe~CTB-no npo6neMHb!M paa~eJiaM, cnocol5 ~OKYM6HTH
poBaHHSI npoi'paMM KOMnR6KCa. 

B I. 3. I o6c~aroTcSI aonpocu opraHH3aQHH 6ao~a-auao~a a· cucTeMax, 
·npe,l\YCMaTpHBaiDIIlHX KaK naK6THHti, TaK H.HHTepaKTHBHHA pel!tHMH pa60TH. 
ilpe,I\RaraeTcSI YHHBepcanbliaa npoue,l\Ypa ·.1\RSI opraHHS~~m ~uanora. 

B 1.3.2 paccMaTpuaaeTCSI·Ha5op npoue,l\YP .I\RSI·ol5pal5oTKH CHMBOHbHoA 
HHtPOpMallHH H Jl6KCHTI6CKOrO aHanHsa; ilpHBO,i:i,SITC.fl npur.tepH, HJIRIDCTpHpyn

.lllH6 CTRHb nporpaMMHpOBaHH.fl Ha qopTpaHe C HCflORbSOBaHH6M 3THX npoije
,eyp. 

; B 1.3.3 co~e~JKHTcsi: onucrume npoue,l\YpH ~HHaMuqecKoro '3aKasa pe
cypcoa BHemHeA naMSITH. 060CHOBHBa9TC.fl He06XO~HMOCTb ~HHaMHti9CKOI'O . 
saKasa pecypcoa a s~aqax KJiacca-ACY. 

B 1.3.4 ol5c~anTca·aonpocbl nporpaMMHoro Ma,tieJiupoaaHH.fl BHpTy
MbHOA flaM.fiTH. _naeTC.fl KpaTKHti Ol53op pal5oT/5,6/ no 3Totf npoi5JieMe, 
npoae~eHHHX Ha 3BM ESCM-6. On~t~cuaaeTc.fl cos~aHHun aaTopoM ~uccepTa
uuu naxeT nporpaMM ,1\R.fl MO~eJiupoBaHHSI BHPTYMbHOti naMSITH. Ilpe~ara-. . ~ . ·. " . . 
eTC.fl MeTo~uKa ~anTarmli Ha ESCM-6 tPoPTPaHHHX nporpaMM, riepeHeceHHblX 
c 3BM, HM6101IlHXI5oJibmyn np.f!MO ~pecyeMyn nB.!.!.f!Tb. OnHcblaaeTC.fl peanu

. ·soaaimaa. B OC ")J.y6H!i" H,I\9H pacmupeiu1.fl a.zwecHoro npocTpaHCTBa sa,[\atiH 
sa CtieT BHPTYMbHIDc TpaKTOB · ME,· npa,I\ORJKa!OIIlHX MaTeMaTHtiecKyn naMSITb 
BSCM-6. . 

B 1.3.5 onHcblaaeTCR YHH~epcanbHaR npor1e,l\Ypa BHyTpeHHeti ccipTH
poBKH. B ocHoay n!loue.I\YphlnonoJKeH anPopHTM llleJina. PasMepu copTupye- , 
MLJX sanucen, a TaKJKe cnocol5 cpaaHeHH.fl ux xnrotiet1, · RMRIOTCSI axo,IJ,HhiMH 
napaMeTpaMH npone,l\YpH. 

B I.3.6 paccMaTpHBaiDTCR ppe~cTaa ~.fl sanoMHHaHHSI cocTo.fiHH.fl 
·nporpaMMH B nponecce,ctieTa. Onuc~aaeTcSI cnocol5 opraHHSSQHH,KOHTpOJib
HblX TOtieK, .He Tpe6ynlllHA HSMeHeHHA B T6KCTe nporpaMMH. . 

B I. 3. 7 nepetiHCJieHH paspal5oTaH_Hue aaTopoM nporpaMMHDle cpe~cTB~ 
.1\RH oi5MeHa HHtPoPMaqHeti M6l!t.I\Y ESCM-6 u .1\PYI'HMH 3BM. 

B 1~3.8 o6c~aeTc.fl Haoop HHCTPYM6HTSRbHHX cpe~cTa·~ no.I\,I\epmKH 
nponecca paspal5oToK nporpaMMHb!X cucTeM~ llo,l\Pai5Ho onucaHa nporpaMMa
apxHBapeyc. · sunoJIHfliDIIlaSI tPYHKUHH xpaHeHHfi, Mo;vitPll:KaqHH, ~oKyMeHTH-. . . . . \ 
poBaHHH nporpaMMHoro xosaAcTBa noJib30BaT6JIH 3BM. · · 

~ee B ~HoCepTSQHH OnHCH~aeTCH paspa60TaHHafi aBTOpOM Ha OCHO
Be m!t!pOKOrO npHM6H6HH.fl I'OTOBblX HHCTpYJoiCHTSRbHblX cpe~CTB CHCT9Ma AJifi 

_ pemeHHSI. Bam!Oti Hapo~OX03JtitCTBeHHOit. s~atiH :.. , yt<eTa H aHSRH3a noTepb 
aHepruK a aJieKTpuqecKHx ceTHX. o~ paspal5oTKwaToA cr~coreMH nosBoJIHJI 
noJIHee ocosHaTb npoi5JieMH HHCTpYMeHTMbHoro ol5ecnetieHrut·s~aq'xnacca 
ACY. 
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Bo BTOpOtlornaae ~aeTCfl KpaTKHA 0630p H npHBO~TcH·aHaHH3 npo6neM 
MaTeMaTr~~ecKoro,o6ecne~eHHHOB a~a~axo ynpaaneHHH 3Heprocr~cTeMaMH.o 
Dpr~ao~TCH Knaccn~HKaQHH aneKTpH~ecKHX ceTeA, cocTaa HX TeXHn~ecKoro 
o6opy~oarumir. 

0 0 

• 

Ormcbl_aaeTCH MaT,eMaT~ecKan MO.QMb pacnpe,I:\MHTMbHOA aneKTpH~ecKoA 
C8TH cpe,II.Hero Hanpl!lK8HHfl. MO,I:iBRb HCIT0Rb3YBT ITOHHTH.Fi T60pHH rpatfloa. ·. 
BBO,I:\HTCH ITOHflTHe TOTIOROrH'IIBCKOA ynOpfl,I:\O'IIBHHOCTH BepmHH H pe6ep rp~ 
ceTH. ITpe,I:\HaraeTcH anropnTM .Tononorr~qecKoA copTnpoaKH rpatfla, a~aH
Horo CITHCKOM pe6ep. .IVtn rpaqia H3 N pe6ep anropr!TM OCY!IlBCTBHflBT 3a 
N2 orrepauitii. 

- COpTHpOBKY BBpmHH H pe6ep rpatlJa ITO CTeneHH HX 6RH30CTH K 
aeprnHH8-HCTO~HKyj 

- ycTaHOBKY perynHpHOtl OpHeHT8UHH pe6ep; 
- T8CTHpOBaHr!8 rpatfla Ha 38MKHYTOCTb H CBfl3HOCTbj 
- .D.nn rpatlJoa c. WJKRaMH - non~eHne Ha6opa c6anaHcr~poaaHHbiX 

TOKOp83,I:i8ROB. 
3~aqa Bb!QHCReHHH 3Ha~eHH« TOKOB Ha pe6paX rpatfla CBO.QHTCH K 

CHCTeMe ypaBH8HHfl Kr!pxrotfla Ha OCTOBHOM ,I:iepeae rpatfla. ITpeAnararoTCH 
3~8KTHBHbi8 0 MropHTMbl pemeHHfl 3TOA CHCT8Mbl, a TaK*e paC'Q8Ta Hanpl!lKe
HHA B yanax C8TH. ITpr!BO~TCfl tPOPMYHbl ,I:\Rfl Bee~ 3R8KTpH~8CKHX p8C'Q8TOB, 
ITpOH3BO,I:\HMbiX KOMITRSKCOM fiP0rP3C. ilpH pac~eTe ITOTepb MO~OCTH H 3Hep- 4/ 
rnr~ -a ceTn ncnonbayeTcH MeTO.Qr!Ka, peRoMeHAOBaHHaH · AKX :HM.TiaMiuo:aa/I • 

B TpeTbeA r;mae onr~cuaaeTcn KOMMeKc ITPOrP3C nporpaMM _pac~eTa 
H OITTHMH3aQHH ropO,I:iCKHX pacnp6,I:i6Rr!TMbHblX 3R8KTp~eCKHX CeTeA. B COC
Taa,rrPotp~-BXO,I:iflT CRB,I\YlOIIIH8'6nOKI1! 

- ,I:\HMOrOBblA MOHHTOpj 
'~ 6ROK tflopMHpoBaHHfl MO,I:i6RH 3R6KTpOC6TI1j 
~ 6noK 3R6KTpOT6XHH'Q6CKHX p~C'QBTOBj 
- cnpaBO'QHHK xapaKTepHCTr!K 3H6M8HTOBj 
- ynpaaneH~e 6asoA ,I:\aHHblX; 
- pe,I:iaKTOp MO,I:i~RH CBTHj 
- cepBHCHbltl 6noK. 
06CYJKAaiOTCH npo6n_eMbl opraHH3aUHH ,I:\HMora 3BM C ITOJib30BaTeHeM

HenporpaMMHCTOM. PaccMaTpHBaroTCJI OTAe.711>HHe OJJ:oror IIPOI'P3C,JI3mt orm:camm: 
,I:\aHHblX, MBTO,I:\bl npe,I:iCT8BR6HHHOJ;~HHblX B naMRTH 3BM. 

BoHbiDOe BHHMaHH8 y,I:\eneHO ITCHXOHOrH'II8CKHM 8CIT8KT8M ,I:\HaHOr8, BOIT
pOCaM o6ecneqeHHR H8.r:\B*HOCTH cncTeMbl, cnoco6a~ noabliDeHnn AOCToaepHo
CTH BXO,II.Hori .. 11HtPOpM8UHI1. flpe,I:iHS:raeTCfl opHrHHMbHbl!\ anropHTM BBO,I:\8 B 
3BM HHtlJQpMauHH 0 CTpyKType.CSTH, r8paHTHpyiO~HA CBfl3HOCTb rp8tfla CBTH. 

_ B 38Kmo'QeHHH llpliBO,I:\JITCJI OCHOBHble pesynbT8Tbl ,I:\HCCepT8~HI1: 0 

I. P8spa6oTaH u peanHsOBaH Ha 3BM 53CM-6 KOMMeKc nHcTpYMeH- . 
TMbHblX nporpaMMHb!X cpe.QCTB, o6eCITS'QHB8~HX ITOTpe6HOCTI1 CHCTBMHOrO 
nporpaMMHCT8 BOT8KHX onepaQHHX,KaK! 
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- opraHr~saur~n ,I:\Hanora; 
- tflopMaTHble npeo6pasoaaHnn; 
- H8KCH~8CKHA aHaHI13j 
- AHH8M~ecKHA saKas pecypcoa; 
- yhpaaneHHe ,I:\aHHb!MH BO BH8IDHeA naMRTHj 
- COPTHPOBKaj 
- opraHH38UHfl KOHTpORbHbiX TO'Q8Kj 
- o6MSH HHtPDPMallH6A C .u.pyrHMH 3BM; 
- cepancHoe o6ecneqeHHe nporpaMMHblX paspa6oToK. 

2. ITpeAnO*eHa MeTOAHKa ~anT8QHH H8 E3CM-6 nporpaMM, nepeHeceH
HblX c 3BM, HMeiO~Hx 6onbmyro npnMo a.u.pecyeMyro naMHTb. MeTOAHKaocHoaa-
Ha Ha U,I:ieHX nporpaMMHoro MO,I:iennpoaaHUH anpTyanbHOA nSMRTU. . 

3. B paMK8X QC, ")Jy6Ha" peMU30BaH ann8paT, TIOSBORH!O~UA 6es UliT8H
CUBHOrO 3aMe~eHUfl CTpaHUQ npOU3BO~Tb C'QBT 3~aq, UMe!O~HX pa6o~UA 

' H860p ,I:\0 !00 CTpaHU~. 
, 4. P83p86oTaHa MaTeM8TUt~ecKan MO,I:iBRb pacnpe,I:ie.imTeRbHOA aneltTpu

-qecKoA CeTU cpe,I:\Hero Hanpl!lK6HUfl 1 OCHOBaHHaH Ha_ITOHHTHHX Teopuu rpa
tlJoa. 

5. ITpe,I:iRO~eH u o6ocHoaaH anropnTM TononoruqecRoro ynopH,I:\O'IIeHHH 
aepmuH u pe6ep rpatfla ceTu no cTeneHu ux 6nr~socTu K aepmuHe-ucTo~uKy. 
Paspa6oTaH anropuTM pemeHun cucTeMbl N. -ypaaHeHuA Kr!pxrotfla'Ha ynopn,I:io
t~eHHOM rpatfle sa N onepauuA. AnropuTM ucnonbsyeT. _TonbKo nocrre.u.oaaTenb
Hoe npe,I:icTaaneHue HHtPopMauuu. 

6. ilpe,I:iH0*6H OpUrUHaRbHbltl anropHTM BBO.Q8 B 3BM UHtflopMaur!U 0 
cTpyRType ceTu, rapaHTHpyiO~un CBH3HOCTb rpatfla ceTu. Bee nepet~ucneH
Hble anropuTMbl MoryT 6b!Tb c ycnexoM npuMeHeHbl TaK*e ,I:\RH peweHun 38-
~a-q Tenno-, ao,u.o~ H rasocHa6*eHun. · 

7. Paspa6oTaH H peanusoaaH Ha 3BM B3CM-6 KOMMeKc nporpaMM 
paC'Q8Ta U OITTUMH38I~UH ropO,I:\CKHX p8CITpe,I:iMUTMbHbiX 3R8KTp~eCKUX ce
TSA (ITPOrP3C).Ero OTRH'IIaiOT cne.QyiO~ue_npuHQnnHanbHble oco6eHHOCTn: 

- UCITORb3YSTCfl S,I:iKHafl 6asa ,I:iaHHbJXo~fl BCSX 3RSKTpUt18CKUX pac~e-
TOBj 

- pa6oTa npoucxoAUT .a HHTep8KTHBHOM p~e. RcnonbsyeTCH cTp8Te-
run ~anora c HHUQUaTuaon y nporp8MMblj · 

- KOMM9KC OpHSHTUpOBaH Ha 3KCMyaT8QU!O llORb30BaT9RSM-HenporpaM
MUCTOM. 061J\8HU8 C ITORb30BaTSJI6M np~UCXO,I:\UT B TepMHHaX llpEWvi6THOit o6-
JI8CTH. . . ' 

ITpu paspa6oTRe hPorP3C 6blJia anepaue Hcn~nbSOBaHa H oripo6oaaHa 
6onbmaH.'QaCTb C03,I:i8HHOro ,I:\HCCSpTaHTOM,HHCTPYM8HTaRbHOrO KOMITR9KCa 
nporpaMMHb!X cpeACTB noAAe~KK. paapa6oTOK cHcTeM iuxacca ACY. _ C APY
ron CTOpoHbl, ·.OM paspa60TKH ITPOrPSC, ,I:\OCTaTO~O 0 THITHltHOA CHCTSMbl 
KJiacca ACY, lliJ63Bbl'QaAHo noneaeH ~H ,I:\aRbHeAmero paaBKTHR HHCTPYM9H-: ' 
TaRbHOrO KOMnnSKCa. . . 
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