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BBeAeHr.1e 

~Aefl illCn0ilb30BaHillfl Bbl4illCill-1TeilbHOVI TeXHillKill AflR ynpasneHillfl Cil0>KHblMill 

TeXH0il0rn4eCKillMill npo1..1eccar..m B03HillKila no4rn OAH0BpeMeHH0 C n0RBileHilleM 

nepBblX 38M. C03AaHHble Ailfl Cil0>KHblX MaTeMarn4eCKillX, Q)1,13i114eCKillX 1,1 l,1H>KeHep

HblX pac4eT0B Bbl41,1Cfll,1TeilbHble MaW"1Hbl, A0n0I1HeHHble nep1,1cpep"1V!Hbl~ o6opyA0-

BaH"1eM, crnn1,1 1,1cnoI1b30BaTbCR AflR peweH"1R 3aAa4 ynpasneH1,1R 06beKTaM1,1, c6o

poM ill l.lillcpposovi o6pa60TKOVI AaHHblX. CHa4ana AflR 3TIAX 1..1ene~ 1,1cn0Ilb30Bafli11Cb 

YH"1BepcaI1bHble Bbl4illCill,1TeilbHble MaWl,1Hbl C onepa41,10HHblMill Cl1CTeMaMl,1 061.1..1ero 

Ha3Ha4eH11fl, 3aTeM n0RBMl1Cb onepa41.-10HHble C1,1CTeMbl peailbH0ro speMeHill, Aanee 

CTaI111 pa3pa6aTblBaTbCfl ynpaBilfllOl.l..lille, i113Mep11TeilbHbie ill Bbl41,1CilillTeilbHble 

K0MnileKCbl. 

noKa3aTeilbHa B 3T0M CMblCile 1,1CT0Pl1fl pa3BIIIT"1fl 11CKI1I041,1TeilbH0 YAa4H0i1 Ill 

OpillrnHailbHOVI pa3pa60TKill ~HCT"1TYTa T04HO~ MexaHillKill VI Bbl4J.-1CJ11,1TeJ1bH0L1 TeXHl,1-

. Kill B MOCKBe - YH"1BepcaI1bH0~ Bbl4illCilillTeilbH0~ M8WIIIHbl 53CM-6: B 1967 r0AY 

6b1I1a C03AaHa nepBafl onepa41,10HHafl Cl1CTeMa Aflfl 3T0VI M8WV.Hbl, Ha3B8HHaH 

"A11cneT1.Jep-68", B 1970 r. - onepa41,10HHaH c1,1crnr.11a peanbHoro speMeHill 

"OC HA -70", c pa3B"1TblMVI cpeACTBaMJ.-1 opraH11Ja41,,1ill napannenbHblX Bbl4!11CileHilli1 ill 

B03M0>KH0CTblO pa60Tbl B C0CTaBe MH0r0M8WillHH0ro K0MnfleKca, a B 1971-1973 rr. 

6b1J1a C03AaHa pacnpeAeneHHaH OC MHoroMaw11HHoro Ko11im.ne1<ca, o5ecne•~11swero 

o6pa60TKY B peanbH0M speMeHill 60l1bWl,1X n0T0K0B l1Hcj:JOpMa41.-111 0 noneTaX K0CMlll-

4eCKillX annaparns[19}. 

YposeHb cno>KH0CTill cospeMeHHoro nporpaMMHoro 06ecne1.Jm--mH ·npl-16nill

>KaeTcR K T0MY YP0BHIO, KOTOpbl~ xapaKTep1,13yeT MH0rne 1,13 06be!ITOB ill ,mneHillVI 

Hawero Millpa, tpaA111..1110HHO npi113HaBaeMblX B Ka4eCTBe npeAMST0El HayYH0ro 

1,1CCileA0BaHillfl [5]. 
8 AaHHOVI CTaTbe AaH KpaTKillVI aHal1113 IIICT0pillill pa3Billn1fl MeT0A0il0r-111 npo

rpaMMt,1poBaHl1H soo61.1..1e 11 C03A8Hli1fl Cl10>KHblX t,1Hcj:J0pMa4Y10HHblX •'.;IIICT9M peanbH0-

ro BpeMeHlil B 4aCTH0CTl1, Bblf!Bl18Hbl l(p1,1Tep1,11,1, onpeAem1101..1.111e CTeneHb CJ10>KH0CTl1 

nporpaMMHoro o6ecne4eH•1>l, noKa3aHa sa>KH0CTb C03AaHi..1si cpopMaflbH0~ amop1,1T

M1i11.JecKoi:i M0A8l11,1 1,1 o6oCHOBaH Bbl6op M0A9Ill,1 K0H94HblX aBT0M8T0B B Ka4eCTBe 

6a30B0~ anropt,1TMi114eCKOl1 M0A8l111, K0TOpaR 6bil18 1i1cnonb30B8Ha np11 C03A8HvH,1 pi:i
Aa peanbHblX C1,1CTeM. 8 nepB0M p83Aene aHamm1py10TCfl 3Tanbl p<l381/Tlifl 

MeT0A0II0r'-11,1 nocTp0eHillfl Cil0>KHblX nporpaMMHblX C1,1CT8M. Bo BT0P0M pa3Aene pac

CMaTplilBalOTCfl 0CH0BHble HanpasneHl1fl B pa3Bi11T1,11,1 nporpaMMV.p0B8Hillfl. 8 TpeTbeM 

pa3Aene o6cy>K,qalOTCfl oco6eHH0Crn nocTpoeHl,lf! CJ10>KHblX 1'1Hcj:JopM8l..ll.10HHblX 

C"1CTeM peailbH0ro speMeHlil, aHaflill3•1PYIOTCfl M0,llem, a.:iropl,,1TM~1381..111m 

nporpaMMH0ro 06ecne1.JeHl1fl, o6oCHOBb1B89TCfl Bb16op M0Aen1,1 Ha 0CH0BS K0He4HblX 

aBTOMaTOB . 

1. OcHOBHble 3Tanbl pa3B111THH MeTOAOJ1onm nocTpoemu, 

cnO>KHblX nporpaMMHbDC CYICTeM 

Ha nporn>KeHlilill scero nepill0Aa 1-lCTOpm-1 pa3BillTl,1fl Bbl41i1Cil~1T9IlbH0~ TeXHIIHCs-l 

MeTOA0l10r"15'1 nocTp0eHl,1fl C!1CT8M nporpaMMH0ro 06ecne1.JeH!llfl HeCK0JlbK0 pa3 1(0-r-• ,,i-, .. r.- ..•. - ,1 ..• ~- "'"OV I 
]. bV. "'"'"'_ •h~:~u~u U-d ... tci, rit ·. 
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peHHblM o6pa30M MeHRJlaCb. B 50-e rDAbl, Ha nepB0M :nane pa3B11Tl1R BblY11CJ111-

TellbHOH TeXHl1K11, nporpaMMbl pa3pa6aTblBaJ111Cb MeT0A0M ad hoc (cne411aJ1bHO Allfl 

AaHH0ro cnyYaR): Ka}l(AaR Cl1CTeMa nporpaMMH0ro o6ecneYeHl1R 6b111a yH11KaJ1bHblM, 

11HAl1B11AyanbH0 C03AaHHblM l1HTeJ1J1eKTyaJ1bHblM np0AYKT0M. He CYl..l.leCTB0BaJlo no

HRT11H noeTOpHoro 11cn0J1b30BaHl1R 11 B3a11M03aMeHReM0CTl1 0TAeJlbHblX YaCTeH 111111 

cpopMaJlbH0ro npoeKT11poeaHl1R. 

B 60-x f0AaX YC11Jll1R no C03AaHl1IO 6011ee CJl0)l(H0r0, HO 6011ee YA06Horo B 

ynpae11eH1111 11 acpcpeKT11eHoro a pa6oTe nporpaMMHoro o6ecneYeHl1R np11ee1111 K 

nepeoMy cyl..l.leCTeeHH0MY nepecM0TPY acneKToe ere pa3e11n1R. MeT0A ad hoc ycry

n1111 MecTo MeT0AY cTpyKTypHoro npoeKT11poeaH11R «ceepxy BHl13». TaKoH noAX0A 

Tpe6oea11, YT06bl npo4ecc C03AaHl1R Cl1CTeMbl nporpaMMH0ro o6ecneYeHl1R C0CT0RJl 

113 HeK0TOporo Yl1CJla nocneA0BaTeJlbHblX cpopMaJlbH0 3aK0HYeHHblX cpa3 - 3Tanoe 

pa3pa60TKl1. C Ka}l(AblM aTanoM npoeKT c11cTeMbI ace 6011ee 11 6011ee AeTa1111311po

ea11cH. OAHaKO, HeCM0TPR Ha TaKYIO cpopMa11113a41110, pa3pa6aTbleaeMble Cl1CTeMbl 

no-npe)l(HeMy He YA0BJleTB0PRI111 3anpocaM n0Jlb30BaTeneH[1, 2]. 
BTOpoe KopeHH0e 113MeHeH11e a noAX0Ae K pa3pa6oTKe nporpaMMHoro o6ec

neYeHl1R np11X0Al1TCfl Ha 70-e f0Abl. CJ10)1(Hble Cl1CTeMbl nporpaMMHoro o6ecneYeHl1R 

CTa1111 npoeKT11poeaTbCR TaK )Ke, KaK 11 J1106b1e APYfl1e 60JlbWl1e 11 CJlQ)l(Hble TeXHl1Ye

CKl1e Cl1CTeMbl. npe)l(Ae YeM np11CTynaTb K pea11113a41111 Cl1CTeMbl, C03Aaeanacb ee 

anrop11TMl1YecKaR M0Aellb Ha 6yMare [3]. Bee coepeMeHHble TeXH0J10r1111 pa3pa6oTKl1 

nporpaMMHoro 06ecneYeH11R 11cno11b3YIOT aToT np11H411n. 

H0BblH KOpeHHOH nepeCM0TP MeT0A0J10rl111 pa3B11Tl1H nporpaMMH0ro o6ecne

YeHl1H HaYaJlCH C B03Hl1KH0BeHl1H 06beKTH0-op11eHT11poeaHH0ro n0AX0Aa, CYTb K0TO

poro CB0A11TCH K T0MY, YT0 np11 M0Ae1111poeaH1111 CJlQ)l(HblX Cl1CTeM npo4eAYPH0-

op11eHT11poeaHHaH AeK0Mn03~1411H 3aAaYl1 3aMeHHeTCH 06beKTHO-op11eHT11poeaHHOH 

AeKOMno311411eri. np11 npo4eAypHo-op11eHTl1poeaHHOH AeK0Mn031141111 Cl1CTeMa pa3-

611eaeTCH Ha PRA napa1111eJ1bHblX 3aAaY, BHYTPl1 K0TOPblX C06blTl1H BblCTpa11ea10TCH B 

nocneA0BaTeJlbHYIO 4en0YKY, 11 Cl1HXP0Hl138411H co6blTl1H 0CYl..l.leCTBJlReTCH Ha Me)l(-

3aAaYH0M yp0BHe. np11 06beKTHO-op11eHT11POB8HHOH AeK0Mn031141111 3aAaYl1-

o6beKTbl B3al1MOAeHCTBYIOT Me}l(Ay co6ori xa0Tl1YH0, HenpeACKa3yeM0 11 0AH0Bpe

MeHH0, noaToMy npo611eMa pacnapa1111e1111eaH11H 11 c11HxpoH113a41111 co6b1T11H pewa

eTCH BHYTPl1 3aAaY11. 

2. OcHOBHble HanpaBJ1eH&1H B pa3B1;1Tlll"1 o6~eH Teopirn 
nporpaMM"1p0BaHl1H 

111cT0p11YeCKl1 CJ10)1(11Jl0Cb TaK, YTO pa3B11Tl1e nporpaMMl1poeaHl1H KaK Al1C411n

Jll1Hbl npol1CX0A11110 B ABYX HanpaeneHl1HX. OCH0BH0e, npaKT11YeCK0e, Hanpae11eH11e 

6bIJl0 CBH3aH0 C pa3pa60TKOH MaW11HH0-0p11eHTl1P0BaHHblX H3bIK0B 11 C nocTpoeH11eM 

cpopMa111130BaHHblX anropl1TMl1YeCKl1X H3bIK0B 6011ee BblC0K0ro ypoBHH. .Qpyroe, Teo

pernYeCK0e, Hanpae11eH11e 6b1Jl0 CBR3aH0 C MaTeMaT11YeCK0H Jl0r11KOH 11 TeOp11eC1 a11-

rop11TM0B [6]. 

Tpa,ql14HOHHoe (npo4e,qypHoe) nporpaMMHpoaaHHe 

3apo)l(AeH11e 0CH0BH0ro, npaKT11YeCKoro, Hanpae11eH11H nporpaMMl1P0BaHl1H CileAyeT 

0THeCTl1 K T0MY M0MeHry, K0rAa aMep11KaHCKl1H MaTeMaTl1K (pOH HeC1MaH (B 1946 r.) 

ccpopMy1111poea11 K0H4en41110 nocTpoeH11H 38M c 3anoM11HaeMoC1 nporpaMM0H. 

C Tex nop HaYall0Cb pa3B11Tl1e apx11TeKTypbl 38M, K0T0paH C0CTaBJlReT 0CH0-
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BY 11 coepeMeHH0ro K0MnblOTepa., C OAHOH CT0p0Hbl, 11 3apo}l(AeHl1e 11 pa3B11Tl1e npo

rpaMM11p0BaHl1H - C APYf0H. nepBblM H3blK0M nporpaMMl1poeaHl1H 6b1Jl ABOl1YHblH 

· R3bIK caMOH 38M - Maw11HHblH K0A. 3aTeM noHe1111cH acceM611ep, npeAcTae11H10l..l.ll1H 

co6or, Cl1MB0JlbH0e npeACTaB11eH11e MaW11HH0f0 K0Aa . .Qanee HaYa1111 noRBJlHTbCH 

R3bIKl1 C 6011ee BblC0Kl1M ypoeHeM a6cTpaK41111, TaK Ha3blBaeMble «H3bIKl1 BblC0K0ro 

yp0BHH» [7,8j .• 
TeopeT\,lYeCK0H OCHOB0r, AllR pa3pa60TKl1 a11rop11TMl1YeCKl1X H3blK0B «BblCOK0ro 

ypoBHH» RB11Jll1Cb Jll1HrBl1CTl1K0-MaTeMaT11YeCKl1e ,n0HHT11,H cpopMaJlbH0ro H3b1Ka, 

cpopMaJlbHOH rpaMMaT11Kl1 11 cpopMaJlbHOH ceMaHTl1Kl1 [7]. 
ct>opMallbHaH rpaMMaT11Ka n6po)l(Aa101..L1ero T11na, ~oTopylO C03Aall ,[\>KOH 6aKyc 

(1959),' 6b1J1a 11cn0J1b30BaHa B coo61..L1eHl111 no H3blKY Anron, 113AaHHOM HaypoM 

(1960). 3Ta rpaMMaT11Ka 11 no cer, AeHb 11cn0J1b3yeTCH B KaYecTBe 11HCTpyMeHTa AJlH 

C03AaH11H 11 on11caHl1H anrop11TMl1YeCKl1X H3blK0B [7,8]. OAHOBpeMeHH0 C pa3B11Tl1eM 

anrop11TMl1YeCKl1X H3blK0B nporpaMMl1P0E!aH11H cpopM11poea11acb 11 pa3B11Banacb Teo

p11R nporpaMMl1p0BaHl1H, K0TOpaH no3B0JlHJla o6bHCHl1Tb, CK00PAl1Hl1pOBaTb, y3aKO-

. Hl1Tb 11 npoeep11Tb MHoroe 113 HaKonneHHoro 3Mn11p11yecKoro MaTep11a11a. 

HeTpa,qH4HOHHOe(,qeKJ1apaTHBHOe)nporpaMMl1pOBaHl18 

111CT0Kl1 Apyroro, 6011ee 113blCKaHH0f0 11 6011ee TeopeTl1311p0eaHH0f0 Hanpaene

Hl1fl B nporpaMM11poeaHl111 Jle)l{aT B MaTeMaT11YeCKOr, 11or11Ke. MaTeMaT11YecKaH Jl0rl1-

Ka 3ap0Al1J1aCb B HaYalle XX BeKa 11 CB0l1M 6ypHblM pa3B11Tl1eM 6b111a 06R3aHa Kpl1-

311CY B 0CH0BaHl1HX MaTeMaTl1K11, KOT0pblH Bbl3Ba1111 0TKpblTble 6. Paccell0M napa

A0KCbl Hal1BHOH Teop1111 MH0)l(eCTB [6] . .Q. r1111b6epT B11AeJ1 BblX0A 113 Kpl1311Ca B 11,i\ee 

npeACTaBJleHl-1H MaTeMaT11YeCKl1X TeOp11H B B11Ae cpopMaJlbHblX Jl0rl1K0-

MaTeMaT11YeCKl1X l1CYl1CJ1eH11r,, a MaTeMaTl1YeCKl1X paccy}l(AeH11r,, T.e. A0Ka3a

TellbCTB, - B B11Ae BblB0A0B B 3T11X 11CYl1CJleHl1HX. TaK11e cpyHAaMeHTallbHble noHH

Tl1H, KaK cpyHK411R, OTH0WeHl1e, aKCl10Ma, 'A0Ka3aTeJlbCTB0, B MaTeMaT11YeCKOr, Jl0rl1-

Ke npeACTaBJlHIOTCH C n0M0l..l.lblO noCTpoeHHblX AJlH 3TOr, 4e111i1 cpopMaJlbHblX H3blKOB. 

111MeHH0 B HeApax MaTeMaT11YeCKOr, Jl0rl1Kl1, el.Lie 3aA0ilrO AO n0RBJ1eH11H nepBblX 

BblYl1CJ111TeJlbHblX MaWl1H, 6b1Jll1 HaHAeHbl T0YHble noHHT11H anrop11TMa 11 BbIYl1CJ1He0 

MOH cpyHKL.11111, pa3B11Ta ceMaHTl1Ka cpopMaJlbHblX R3olK0B 11 Teop11r,. 3Tl1 noHHTl1H 

CTa1111 enoCJleACTBl111 11cn0J1b30BaTbCR B Teop1111 nporpaMM11poeaHl1H. r11y60K0MY 

aHaJ1113Y 6b1Jll1 n0ABeprHYTbl BblB0Abl B Jl0n1YeCKl1X 11CYl1CJleH11RX, YT0 no3B0Jll1Jl0 C 

noRBJ1eH11eM K0MnblOTepoe BblAB11HYTb 11Ael0 aeT0MaT11YeCK0ro A0Ka3aTeJlbCTBa 

Te0peM, Bbl1111BWYIOCR noTOM B K0H4en41110 Jl0rl1YeCK0ro 11" cpyHK4110HallbH0ro npo

rpaMM11poeaH11H. TaK11M o6pa30M, napa1111eJ1bH0 C TpaAl14110HHblMl1 MeT0AaMl1 npo

rpaMMl1p0BaHl151, 0Tpa)l(afOL.l.111Ml1· apxi.1TeKTypy HeHMaH0BCK0rO K0M0blOTepa, C ca Mo

ro 3apo}l(AeHl1R Teop1111 nporpaMM11P0BaHl151 pa3B11Ba1111Cb 11ornYeCKl1e 11 cpyHK4110-

HaJlbHble MeT0Abl nporpaMMl1poeaHl151. 

1;1Torn KPH3MC~ 60-70-x roAOB 

8 60~e ro,4bl c11rya411H, 3acTaBl1BIJ.Jas:! MaTeMaTl1K0B o6paTl1TbCR I( Jl0rl1Ke, B Ka-' 

Kor,-To C:TeneHl1 nOBT0p11naCb B nporpaMMH,P0B8Hl111 - npOl130UJell kp11~ic nporpaMM~ 

Hero o6ecneYeHl1fl. «rl3b1Ki.1 nporpaMMl1p0B8Hl1fl OKa3aJ111Cb B TPYAH0M no110)l(eH11i.1>( 

- YTB~p>ff.A811 .[I>.'( 63KYC B feoei1 3HaMeH~tTOH Ti,iopHHrOBCKOHrieKl.11111 (9J Ccp'ip]' 
np11Mei:ieHli1R 1<6Mnbt0repoe K aToMy speMeHi JHi:i•nrrenbHO pacu.i\1pi.1nacb · 111, cooT-
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BeTeTBeHH0, Bblpoena en0)KHQeTb 1,1 MaewTa6H0eTb pewaeMblX Ha H"1X 3a,Qa4. KpoMe 
rnro, Ha6nt0.QaneR 6b1eTpb1C1 nporpeee s pa3B"1T"1"1 annapaTHblx epe.QeTB BbI41,1en1,1-
TenbHOH TeXHl,1Kl,1, 4T0 np1,1seno K pe3K0MY B03paeTaH"1IO l,1X npo"13B0,Q"1TenbH0eT"1 1,1 
3Ha41.1TenbH0MY y.QewesneH1.1t0. Bee 3T0 eTano np1,1xo.Q"1Tb s npornsope41,1e e 1.1MeB
w1.1M1r1eR epe.QeTBaM1r1 nporpaMM1r1posaH1r1R. 

Kp1,1a1r1e nporpaMMHoro 06eeneYeH1r1R aaerns1r1n nporpaMM1r1eToB-TeopernKos 
3aHRTbeR aHanlr130M 0eH0B esoeC1 HayK1,1. BblXO,Q lr13 eoa,QasweroeR non0)KeH1.1R 0,QHlr1 
B1r1.Qen1r1 s paapa6oTKe eoorneTeTBYt01.J..1eH MeTo.Qonorn1r1 nporpaMM1r1posaH1r1R Ha Knae
e1r14eeK1.1x R3bIKax. B KaYeerne np1r1Mepa M0)KH0 np1r1seern M0.QynbHoe nporpaMM1r1po
BaH1r1e 1,1 eTpyKTypH0e npoeKrnposaHlr1e ,QeHKCTpbr: «KaK TOnbK0 nporpaMMlr1p0BaH1r1e 
BbIwno aa npe.QenbI .QonyeTlr1M0H eno)KH0ern, npo1r1aowen nosopoT K ,Q1r1e41r1nn1r1He ... 
3Ta ,Qlr1e41r1nn1r1Ha, seeM HaM 6onee 1r1n1,1 MeHee 3HaK0MaR, Ha3blBaeTeR MaTeMarnKoiir. 
Een1r1 Mbl eomae1r1MeR e npas~mbH0eTblO ey)K,QeH1r1H O TOM, 4T0 MaTeMarn4eeK1,1e Me
T0,Qbl RBnRIOTeR Ha1r16onee 3cj:Jcj:JeKT"1BHblM epe,QeTB0M npeo,QoneHlr1R en0)KH0ern, y 
Hae He oeTaeTeR ,Qpyroro Bbl6opa, KaK TOnbK0 nepeeTp01r1Tb o6naeTb nporpaMMlr1p0-
BaHlr1R TaKlr1M o6pa30M, 4T06bJ eTano B03M0)KHblM nplr1MeHRTb 3Tl,1 MeT0,Qbl, 1r160 l,1HbJX 
epe,QeTB He eyl.J..leCTsyeT» [2, 1 OJ. 

,Qpyrne Bbl,QBlr1ran1r1 "1,Qelr1, K0TOpbre, B K0He4H0M eYeTe, T0)Ke eso,Q1r1n1r1eb K 
cj:JopMan1,13a41r11r1 oeH0BHblX nporpaMMlr1eTeK"1X nOHRT"1H lr1 paapa60TKe cj:JopManbHblX 
enoeo6os paeey)K,QeH1r1C1 o nporpaMMax e 4enbt0 .Q0Ka3aTenbeTsa 1,1x xapaKTepHbJX 
esoiireTB. TpeTblr1 HaX0,Qlr1nlr1 1,1eT0Klr1 Kp1r131r1ea B lr1MneparnBHOiir eyl.J..IH0ern 1,1 MaW"1HHOH 
op1r1eHrnposaHHoern Tpa,Q1r141r10HHbrx R3bJK0B 1,1 npe.Qnaran1r1 nepeC1rn K .QeKnaparns
HbJM R3bIKaM 1,1, 6b1Tb M0)KeT, K HOBOiir MaW"1HH0iir apx1r1TeKType [11 ]. 

Ba)KHOe 3HaYeH1r1e np1r106pena 1,1 Teop1r1R nornYeeKoro BblB0.Qa, np1.1YeM He 
T0nbK0 B 3a,Qa4aX 1,1eeyeeTBeHH0ro "1HTenneKTa, HO 1,1 KaK epe,QeTB0 paeey)K,QeH1r1R 0 
nporpaMMaX 1,1 ,Q0Ka3aTenbeTB "1X esoiireTB. LilaseeTHblH aKa,QeM1r1K, nporpaMMlr1eT 1r1 
MaTeMarnK A. n. Epwoe n1,1earr B TO speMR: «MO)KHQ T0nbK0 YAl-1BnRTbeR, HaeKonb
K0 ... nornKa 1,1 nporpaMM1r1posaH1r1e no.QroTosneHbJ K T0MY, 4T06br scryn1.1Tb s 6onee 
TeeH0e B3alr1M0,Qeiirern1r1e. nporpaMM"1POBaH1.1e M0)KeT ,QaTb a6eTpaKTHOiir peKype1r11,1 
4enb, B3RB y Hee MeT0A» [8]. 

C .QpyroC1 CT0p0Hbl, R3blKl,1 BbJeoKoro YP0BHR Tpa.Qlr141r10HH0ro HanpasneH"1R Hy
)K,Qan1r1eb s .QeTanbH0 npopa6oTaHHoiir eeMaHrnKe, KornpaR lr1MeeT sa)KHeC1wee 3Ha
YeH1r1e np1,1 Han1.1eaH1r11r1 TpaHenRT0pos. Lil 3.Qeeb 1.1,Qer.1 1r1 annapaT MaTeMarnYeeKOH no

rnK1.1, y)Ke 3aH1r1MasweC1eR npo6neMaM1.1 eeMaHTlr1Klr1, 0Kaaan1r1eb seebMa KeTaTl.1. no
HaYany .QnR cj:JopMan1,1aa41,11,1 eMbrcna nporpaMM 1r1enonbaosanoeb 6eernnosoe l -
1r1e41r1eneH1.1e A. 4ep4a, a 3aTeM a6eTpaKTHblM 6a31,1eoM ,QeH0Ta41.10HHOiir eeMaHrnKlr1 
ernna M0I.J..IHaR Te0plr1R o6naeTeiir, pa3B"1TaR ,Q. CK0TT0M [6, e. 56 -118]. 

Ha nYTlr1 no1r1eKa H0BblX no,QX0,Q0B K MeT0,Qonorn1r1 nporpaMMlr1P0BaHlr1R B 
70-80-e rO,Qbl nony41r1n1,1 H0B0e pa3Blr1Tlr1e TaK"1e napa,Qlr1rMbl nporpaMM1r1p0BaH"1R, KaK 
M0,QynbH0e, eTpyKTypHoe, rrornYeeKoe, cj:JyHK41r10HaIJbHOe nporpaMM"1p0BaH1.1e. 

Mo,qynbHOe nporpaMMHpOBaHHe. Pa41r10HaIJbHblM aepHOM MOAYilbHOro npo
rpaMM"1pOBaHl,1R RBIJReTeR npe,QeTasrreH1,1e nporpaMMbl s Blr1,Qe OT,QeflbHblX 6IJOKOB, 
TaK Ha3bJBaeMblX nporpaMMHblX MO,Qyrreiir, KOTOpbre lr1MelOT eTaH,QapTHblH BHeWHlr1H 
lr1HTepcj:Jeiire [12]. L,13 3T"1X MO,Qyrreiir, e4eMeHrnposaHHblX BHeWHlr1M "1HTepcj:JeiireoM, 
KaK 3.QaH1r1e 1,13 K1r1pn1r1Yeiir, CTpo1.1TeR nporpaMMa. 3m e6opKa nporpaMM 1,13 Mo,Qyrreiir 1,1 
e0OTBeTCTBYIOI.J..laR HaeTpOiirKa BbJnOIJHRIOTeR aBTOMarn4eeK1r1 nporpaMM0H
K0Mn0H0BI.J..llr1K0M. M0.QYilbH0eTb B nporpaMM1r1poBaHlr1lr1 RBlr1IJaeb nepBbJM waroM ne
pexo,Qa OT 3Bp1r1ern4eeK"1X MeT0,Q0B paapa60TK"1 nporpaMM K CTp0rnM MeT0,QaM. 

CTpyicrypHoe nporpaMMHPOBaHHe. CTpyKTypH0e nporpaMM1r1posaH1r1e - Me-

4 

TOA M0.QYilbH0ro nporpaMMl.1posaHlr1R, np1r1 K0T0P0M npo4eee K0HeTpy1r1posaH1r1R npo
rpaMMbl npe,QeTaBIJReTeR B Blr1,Qe TaKOH 1r1epapx1r11,1 yposHeiir, B KOTopoiir Ka)K,Qbliir on
pe,QerreHHbliir yposeHb noIJH0eTblO lr130Illr1poBaH OT ,Qernrreiir 6orree Hlr13K0rO ypoBHR 
[13]. OeH0BHOH lr1,Qeeiir eTpyKTypHoro nporpaMMlr1p0BaH"1R RBIJReTeR «nporpaMM1r1po
saH1r1e esepxy BH1r13». Brnpoiir Ba)KHOiir 1.1,Qeeiir eTpyKTypHoro nporpaMMlr1POBaHlr1R RB
IJReTeR 1r1enOilb30BaH1r1e npoeTblX 1,1 HamR,QHblX eTpyKTyp ynpasrreHlr1R XO.QOM npo
rpaMMbl. CTpyKTypH0e nporpaMM1r1poeaH1r1e AO e1r1x nop cny)Kl,1T Ba)KHOH 4err1r1 e1r1eTe
Marnaa41r11r1 nporpaMM1r1posaH1r1R 1,1 noaHasaeMoern nporpaMM. 

JlOrHlfeCKOe nporpaMMHpOBaHHO .• CYTb MeTO,Qa rrorn4eeKoro nporpaMMlr1PO
saHlr1R eocTOlr1T B TOM, 4TO B KaYeeTBe nporpaMMbl peweHlr1R 3a,Qa41r1 3a,QaeTeR rrorn
yeeKaR cne41r1cj:J1r1Ka41r1R aa,Qa41r1, a npo4eee peweH1r1R aa,QaY1r1 BbrnorrHReTeR e 1r1cnorrb
aosaH1.1eM rrornyeeKoro BblB0,Qa "1, B03MQ)KH0, aBT0MarnYeeKoro elr1HTe3a nporpaMMbl 
B no,QX0,QRI.J..leM rrornYeCK0M 1r1e41r1crreHlr1lr1 [14]. 

B npo4eeee eoCTasrreH1r1R nporpaMM Ha R3bJKax rrornYeeKoro nporpaMM1r1posa
Hlr1R He Tpe6yeTeR yKa3bJBaTb nocrre,Q0BaTeflbH0eTb ,QeiireTBlr1iir Ha,Q ,QaHHblMlr1, KaK B 
nporpaMMaX Ha npo4e,QypHblX R3bIKax; He Tpe6yeTeR TaK)Ke K0HCTpy1r1posaTb npo
rpaMMy B Blr1,Qe KOMn031r141r11r1 Bbl4"1GnReMbJX cj:JyHK41r1iir, KaK np1,1 cj:JyHK41r10HaflbHOM npo
rpaMM"1posaHlr11r1. BMeeT0 3TOro nporpaMMlr1CT on1r1ebIsaeT B HeK0Topoiir cj:JopMaflbH0H 
C"1eTeMe T0ilbK0 eaMy 3a,Qa4y: cj:JopMyrr1r1pyeT YTBep)K,QeHlr1R O esoiireTBaX o6beKT0B, 
06 0TH0WeHlr1RX Me)K.Qy 06beKTaMlr1 paeeMaTp1.1saeMOH npe,QMeTH0iir o6rraCTlr1, 0 Bbl
TeKaHlr11r1 0,QH1r1X eBOHCTB 1r1 0THOWeHlr1iir lr13 ,Qpyrnx [15]. 

<l>yHKLIHOHaIJbHOO nporpaMMHpOBaHHO. 8 cj:JyHK4"10HaIJbHOM nporpaMM1r1po
saH1r11r1 nporpaMMbl npe,QeTaBIJRIOTeR B Blr1,Qe cj:JyHK41r1H, 3a,QasaeMblX e n0M0I.J..lblO KOM
no31,141r11,1 6a30BbJX lr1 BH0Bb nocTpoeHHblX cj:JyHK41r1H [16, 17]. 

3Ha41r1TeflbHblM T0il4K0M K pa3Blr1Tl,1IO cj:JyHK41r10HaIJbHOro nporpaMMv1posaHl-1R, 
pa3pa6oTOK ero TeXH0IJ0rn4eeK"1X np1r1H41r1nos lr1 "1HeTpyMeHTaflbHblX epe,QCTB RBlr1-
rraeb pa6orn (1978) aMep1.1KaHeKoro MaTeMaT1r1Ka ,Q)K. 63eyea [9], no,Qseprwero 1<p1r1-
rnKe np1r1H41r1n1r1aflbHble He,QoeTaTKl,1 Tpa.Qlr14v10HH0H (HeHMaHOBCKOH) apx1r1TeKTypbI 
3BM 1,1 C0OTBeTeTBYIOI.J..llr1X R3blK0B nporpaMMlr1posaHlr1R 1,1 npe,Qn0)KL1BWero sap1r1aHTbl 
R3bJK0B cj:JyHKL!v!0HaIJbH0ro nporpaMM"1pOBaH"1R. 

ct>yHK41r10HaIJbHbJe nporpaMMbl, B OTil1r141r1e OT npo4e,QypHblX, He 1,1enOIJb3YIOT 
np1r1H4v1n Teey1.J..1ero eoeTORH"1R naMRrn, He 1.1Met0T onepaTOpos np1-1csa1r1saH1.1R 1,1 ne
pexo.Q0B. rl3bJKlr1 cj:JyHK41r10HaIJbHOro nporpaMMv1posaHlr1R npe,QOCTaBIIRIOT epe,QCTBa 
6orree BblCOKOro YPOBHR, He Tpe6yl01.J..11r1e on1,1eaHlr1R npoTeKaH"1R Bbl41r1Cfllr1TeIJbHOro 
npo4ecea s naMRrn 38M 1,1 so speMeH1r1 [18]. 

IIITorn KpH3"1Ca 90-x ro,QOB 

8 HaYarre Teey1.J..1ero ,QeeRnmernR B nporpaMMHO-lr1Hcj:JOpMa41.10HHbJX TeXHOII0-
flr1RX Ha4aIJlr1Cb "13MeHeHlr1R, npo,Q0IJ)KalOI.J..llr1eeR 1r1 no eeiir ,QeHb. Ha eMeHy Tpa.Qlr141r10H
HOMY MeTo.Qy naKeTH0iir o6pa6oTKlr1 1-1Hcj:JopMa41-11r1 np1-1wrra napa,Q1r1rMa «Kn1r1eHT
eepsep». Oey1.J..1eCTBlr1IICR TOTaflbHblH nepeX0A e arrcj:JaB"1TH0-41r1cj:Jposoro lr1HTepcj:Jeiir
ea Ha rpacj:J1r14eeK1r1iir "1HTepcj:Jeiire (GUI). B 06rraeT1.1 paapa6oToK nporpaMMHoro o6ee
ne4eH"1R TO)Ke np0"130WIJl,1 1,13MeHeHl-1R - H0BaR napa,Q"1rMa - «06belC'THO
op1r1eHrnposaHHblH» n0,QXOA eTarr K0Heyp1r1posaTb co CTpyKTypHblM nporpaMM1r1posa
Hlr1eM, eTpyKTypHblM npoeKT1-1posaH1-1eM 1,1 CTPYKTyPHblM aHaIJ"130M. nepeXOA K HOBOH 
napa,Q"1rMe no1r1cKa, e03,QaH"1R, o6HOBileH"1R L1 pearr1-1aa41,11r1 «06beKT0B» OKaaaneR Ta
Klr1M )Ke TPYAHblM 1,1 3HaMeHaTeflbHbJM, KaK"1M"1 6blfllr1 .QnR paapa50T41r1KOB nporpaMM-
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Hero o6ecne4eH1M1 nepebIe onblTbl no cTpyKTypHoi1 MeTO,t1onorv11,1 e Ha4ane 70-x ro
A0B. 

O6"beKTHO-opl,feHTHpoBaHHOe nporpaMMHpoBaHHe. np111 KJ1acc1114ecKIIIX Me

T0,tlax nporpaMMlllp0BaHIIIR ,t1eK0Mn03111l.llllR 3a,t1a4111 np0lll3B0,tllllTCR no cpyHKLIIIIRM, K0-

T0pble Tpe6yeTCR Bbln0JlHIIITb e npo1..1ecce ee peweHIIIR, TO eCTb npo6neMHaR 06-

naCTb 0T06pa)KaeTCR Ha MH0)KeCTB0 onepaTOpoe (cpyHKLIIIIH) Ill onepaH,(108 (AaHHblX). 

8 0TJ11114111e OT 3T0ro np111 06beKTHO-OpllleHTIIIPOBaHHOM nporpaMMlllpoeaHl/1111 cpyHKl.1111111 

(onepaTOpbl) Ill ,qaHHble (onepaH,tlbl) paccMaTp111ea10TCR KaK ,!:!Ba pa3HblX acneKTa 0A

H0ro Ill Toro )Ke 06beKTa. npoeKT111poeaH111e nplllllQ)KeHIIIR AllR HeK0T0p0H npo6neMH0H 

o6nacrn B 3T0M Clly4ae C0CT0IIIT 1113 lll,tleHTlllqJIIIKa1..1111111 06beKTOB, I/IX noee,t1eH111R 111 

pean1113a4111111 3Toro noee,t1eH111R Ha K0MnbioTepe. AnR o6beKToe onpe,t1enR10TCR nepe

MeHHble, 0Tpa)KalOl..l.lllle I/IX C0CT0RHllle, onepa1..1111111, K0T0pble CHIii M0ryT Bbln0JlHRTb, Ill 

C0061..L1eHIIIR, K0T0pble OHi/i M0ryT nony4aTb. 8blnOJ1HeH111e onepa1..1111i1 0CYl..l.leCTBilReTCR 

T0JlbK0 np111 nony4eHIIIIII C00TBeTCTBYIOl..l.llllX C0061..L1eHI/IH. O6beKT npe,t1CTaBJ1ReT co6oi1 

M0AYilb CI/ICTeMbl, B K0T0p0M Il0KaJll/l30BaHa onpe,t1eneHHaR 4aCTb 3HaHIIIH 0 npo-

6neMH0H o6nacrn; 06beKT M0,tllllqlllll.llllPYeTCR np111 M0,(llllqJIIIKal.1111111 3TIIIX 3HaHIIIH. no

cne,t10BaTeJ1bH0CTb Bbln0JlHReMblX nporpaMM0H cpyHKLIIIIH (onepaTOpoe) onpe,t1ellR

eTCR ,tllllHaM1114eCKIII, B npo1..1ecce Bbln0ilHeHIIIR nporpaMMbl, npoeepKa C00TBeTCTBIIIR 

onepaHA0B onepaTOpaM pean1113yeTcR caM111M o6beKT0M. Pa3,t1eneH111e 3a,t1a4111 no an

rop111TMaM K0HL1eHTp111pyeT BHIIIMaH111e Ha nopR,t!Ke npo111cxo,t1R1..L1IIIX co6blTIIIH, a pa3,t1e

neH111e no o6beKTaM np111,t1aeT oco6oe 3Ha4eH111e cpaKTopaM, n11160 Bbl3bIBal01..l.1111M ,t1ei1-

CTBIIIR, n11160 RBilRIOl..l.llllMCR 06beKTaM111 3TIIIX ,tleHCTBIIIH. 8 CBR3111 C 3TIIIM H0B0e 3By4a

Hllle np11106peTaeT npo6neMa napannenlll3Ma, TaK KaK np111 nocTpoeH111111 Cfl0)l{HblX c111c

TeM, KaK npae111no, Bcer,t1a B03HI/IKaeT Heo6xo,tllllMOCTb B o6pa6oTKe MH0rlllX C06b1TIIIH, 
npo111cxo,t1Rl..l.llllX 0,tlH0BpeMeHH0 (4,5]. 

KoHLtenL1HH pacnapa1111e1rnsamm H CHHXP0HH3al.lHH npo1.1eccos. 
KoH1..1en1..1111R napannellbH0ro cpyHKI..IIIIOHlllpOBaHIIIR ABYX llllllll 6onee MO,t1ynei1 

CIIICTeMbl HaCT0JlbK0 eCTeCTBeHHa B Mlllpe TeXH1114eCKIIIX cpe,t1CTB, 4T0 y)Ke He ,t1onyc
KaeT KaKoro-n11160 IIIH0ro 06pa3a MblWileHIIIR B 3T0M nnaHe. O,t1HaK0 B o6nacrn npo

rpaMMH0ro o6ecne4eHIIIR 111cTop1114ecK111 c111rya1..1111R CJ10)KIIIJ1acb no-,t1pyr0My. nony41110-

w111e WIIIP0K0e pacnpocTpaHeH111e Tpa,t1llll.llll0HHble R3blKIII nporpaMMlllp0BaHIIIR He co

,t1ep)KaJ1111 HIii cpe,t1CTB o6ecne4eHIIIR noBTOpH0H BX0,t!IIIM0CTIII, HIii cpe,(ICTB pean1113a4111111 
napannenl/l3Ma. A Me)K,tly TeM }1{1/13Hb ,tllllKT0Bana He06XO,tllllM0CTb Bbln0nHeHI/IR pac

napannen111eaHI/IR BbI4111cmnenbHbIx npo1..1eccoB. K T0MY )Ke nosmneH111e BeKTopHo

K0HBei1epHb1x 38M nocTaBIIIJl0 nepe,q nporpaMMIIICTaMIII npo6neMy aBT0MaTlll4eCK0ro 

pacnapannen111BaH111R nporpaMM, Han111caHHblX Ha o6bJ4HblX (nocne,t10BaTeJ1bHblx) 

R3bIKax nporpaMMlllp0BaHIIIR, np111 I/IX K0Mnl,'lllRl.1111111. Pacnapannen111BaH111e Bbl4111ClleHIIIH 

Bbln0JlHRJl0Cb Ha MIIIKpoypoeHe Ill ,t!0CTl/lranocb B 0CH0BH0M 3a C4eT 3aMeHbl IIITepa-

1..IIII0HHblX l.llllKJl0B BeKT0PHblMIII onepa4111RMIII (BeKTop1113a4111R l.llllKil0B) Ill 3a C4eT TaK0ro 

ynopR,t!04eHIIIR noCJ1e,t10BaTeJ1bH0CTIII onepa4111i1, nplll K0T0P0M CB0,t!RTCR K MIIIHIIIMYMY 

3a,t!ep)KKI/I B Bbl,tla4e K0MaHA B CBR3111 C HeroT0BH0CTblO onepaH,tl0B (nnaH111poBaH111e 

Bbl4111CJleHIIIH) [20]. 

lll,t1eR napannelllll3Ma, HeCM0TPR Ha Ka~l..l.lYIOCR npoCTOTY, He TaK TPIIIBl/lallbHa. 
6onee Toro, 0Ha HaCT0JlbK0 CJl0)l{Ha, 4T0 AflR ee nonH0H pean1113a4111111 Tpe6yeTCR 

pa3pa6oTKa 061..L1ei1 Teop111111 111 Mo,t1en111 napannenbHblX npo4eccoB. 6onbwoi1 IIIHTepec 
B 3T0H 06nacn,1 npe,t1cTaBnReT pa3pa6oTaHHaR Bn. 8. BoeBOAIIIHblM rnop111R 111ccne

,t10BaH111R IIIHcpopMa41110HHOH CTPYKTYPbl anroplllTM0B, 3an111caHHblX B cpopMe nocne,t10-

BaTeJ1bHblX nporpaMM, 0CHOBHOH 4enbl0 K0T0POH RBJlReTCR pacn03HaBaH111e Ill IIIC
nollb30BaH111e napannen1113Ma B nporpaMMax KaK Ha MaKpo-, TaK 11 Ha MIIIKpoypoBHe 
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[24]. 3Ta Te0plllR 3cpcpeKTIIIBH0 np~1MeHReTCR AflR CTaTlll4eCK0ro pacnapannen111BaH111R 

anroplllTM0B Ill nocne,t10BaTellbHblX nporpaMM. 

3. npo6neMbl nocTpoeH1,u1 nporpaMMHoro o6ecnel.feHHH AflH 

CJlO>KHblX HHcpOpM84HOHHblX CHCTeM peaJlbHOro speMeHH 

AnR ynpaBneHIIIR qJlll31114eCKIIIMIII Ill TeXH0I10r1114eCKIIIMIII npo4eccaMIII Bbl4111CJllll

TellbHaR CIIICTeMa Henocpe,t1CTBeHH0 BKJll04aeTCR B K0HTYP c6opa IIIH<p0pMa4111111, ee 

nepepa60TKIII III Bbl,tla4111 ynpaBJlRIOl..l.llllX "B03,tleHCTBIIIH Ha peaJlbH0 npo111cxo,t1Rl..l.lllle 

TeXH0J10rlll4eCKllle npo4eCCbl. (13]. 1/13 3TOro cpaKTa cne,t1yeT: 

1. nio6aR aBTOMaTlll3111p0BaHHaR CIIICTeMa ynpaBneHIIIR TeXH0J10r1114eCKIIIM 

npo4eccoM pacna,t1aeTcR Ha ,t1Be 3a,t1a4111. nepBaR - 3T0 ynpaBneH111e pe

anbHblM npo4eccoM III HaKonneH111e 111HcpopMa4111111. BrnpaR - IIIHTepcpei1c c 

4ell0BeK0M-0nepaTOp0M, B K0T0p0M B1113yan1113111pyeTCR C0CT0RHllle o6beKTa 

ynpaBneH111R III co,t1ep)KaTcR cpe,t1cTBa AflR py4Horo ynpaBneHIIIR. 

2. nio6aR CIIICTeMa ynpaBneHIIIR TeXH0J10rlll4eCKIIIM npo4eccoM RBilReTCR CIIIC

TeM0H peaJlbH0ro ~peMeHIII. BpeMR peaK4111111 CIIICTeMbl Ha 1113MeHeHIIIR na

paMeTp0B o6beKTa ynpaBneHIIIR onpe,t1enReTCR BHeWHIIIMIII peaJlbHblMIII 
npo4eccaM111 Ill ,tl0Jl)KHQ 6b1Tb rapaHrnpoBaH0. Bo MH0rlllX CIIICTeMax Tpe6y

eTCR npaKT1114eCKIII MrH0BeHHaR peaK4IIIR. 

3. W111poKIIIH cneKTp nep111cpep111HHblX ycTpOHCTB, coe,t1111HRIOl..l.llllX peallbHble 

npo4eCCbl C npo4eccaMIII Bbl4111CJll/lTeJlbHblMIII, Tpe6yeT CJlO>KHOH Ill Ha,tle)K

H0H CIIICTeMbl BBO,t1a/BblBO,t1a. 

Heo6XO,t!IIIMOCTb pacnapannen111BaHI/IR Bbl4111CJ1111TeJlbHblX npo4eccoB B CIIICTe
MaX peanbHO.ro BpeMeHIII np111Bena K pa3pa60TKe nporpaMMHblX cpe,t1CTB, n0JB0JlRIO

l..l.llllX Bbln0ilHRTb 3T0 pacnapannen111BaH111e [21]. 3,t1ecb pa3BIIITl/le wno B Tpex HanpaB

neHIIIRX: 
- C03,t1aH111e onepa41110HHblX CIIICTeM peallbH0ro BpeMeHIII, n03B0JlRIOl..l.llllX np111-

op111TeTH0 Bbln0ilHRTb 3a,(la4111 Ill 6blCTpo (B 3a,t1aHHblH npoMe~oK BpeMeH111) pearn

poBaTb Ha co6blTIIIR BO BHewHeH cpe,t1e; 
- C03,t1aH111e R3bIK0B napannenbH0ro nporpaMMIIIP0BaHIIIR, K0T0pble IIIMelllll 6bl 

BCTp0eHHble cpe,t1CTBa AflR 3a,t1aHIIIR napannenbH0ro Bbln0JlHeHIIIR 0T,(lellbHblX M0,tly

neH 3a,t1a4111; 
- C03,t1aH111e IIIHTerp111poBaHHblX cpe,q paapa60TKIII nporpaMMHblX CIIICTeM peanb

Horo BpeMeH111, B K0T0PblX pacnapannen111Batt111e III c111HxpoH1113a4111R o6ecne4111Ba10TCR 

caMOH cpe,t10H. 

Kp11tTep1,11,1 c110>1<HOCTH nporpaMMHblX cHcTeM 

npoBecrn CTporoe Hay4H0e IIICCJ1e,t10BaH111e Ill BblRBIIITb 3aK0Hbl, no K0T0pblM 

npo111cxo,t1RT 1113MeHeHIIIR B o6nacrn nporpaMMH0ro o6ecne4eH111R, onpe,t1en111Tb, no 

KaKIIIM np1114111HaM 0,t!H0 1113MeHeHllle IIIHTerp111pyeTCR Ill CTaH0BIIITCR KilaCCIIIK0H, a APY

roe IIIC4e3aeT 6eccne,t1H0, B HaCT0Rl..l.lee BpeMR HeB03M0)KHQ. O4eBlll,tlHO, 4T0 CTeneHb 

CJlQ)KHQCTIII nporpaMMHblX CIIICTeM, ecn111 I/IX paCCMaTplllBaTb KaK IIIHqJOpMa41110HH0e 

npocTpaHCTB0, MQ)KHQ onpe,t1eJ11/1Tb pa3MepH0CTblO 3T0ro npocipaHCTBa. Tor,t1a. 'B 

Ka4eCTBe maBH0ro. Kp111Tep111R, onpe,t1eJ1fl10l..l.lero cno)KH0CTb apx111TeKTypHoro pewe

Hlllfl CIIICTeMbl, 6y,QeT CllY>KIIITb 4111CJ10 H3MepeHIIIH cpe,t1bl nporpaMMIIIP0BaHIIIR [22,23]. ' 
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nepaoe H3MepeHHe. OAH0MepHOH nporpaMMOH 6yAeM C4111T8Tb I1111HeHHyt0 no

CileA0BaTeilbH0CTb K0M8HA (He BKI11048IO~IIIX K0M8HAbl nepeXOAa). 

8Topoe HJMepeHHe. 8TOpoe 111JMepeH111e nmrnm1eTcR y nporpaMMbl, K0rAa 

BB0AIIITCR (RBHO IIIIllll HeRBH0) 803M0>KH0CTb ynpaeileHIIIR noCI1eA0BaTeI1bHOCTblO Bbl

nOilHeHIIIR KOM8HA. 8 npo4eAYPH0M nporpaMM111p088HIIIIII AIJR TaKoro ynpaeileHIIIR 

CI1Y>K8T onepaTOpbl ynpaeneHIIIR (npeAIIIKaTbl), a B Henpo4eAYPH0M 4aCT0 111cnoI1b3y

lOTCR CIIICTeMbl npaBIIIIl Ill comaweHIIIH. Boo6~e roeopR, MeXaH1113Mbl ynpaeneHIIIR no-

380I1RIOT BHOCIIITb «ynpaBIJReMblH xaoc» 8 noTOK nocI1eAOB8TeI1bHOCTH BblnOilHeHIIIR 

KOM8HA nporpaMMbJ. 60I1bWl1HCTBO Wlllp0KO np111MeHReMblX R3blKOB nporpaMM111poea

HIIIR B npeAil0>KeHHOH KI1acc111cj)111Ka4111111 AOil>KHbl 661Tb OTHeceHbl K AByMepHblM. 

TpeTbe H3MepeHHe. noA TpexMepHOH 6yAeM noH111MaTb nporpaMMY, OTAeilb

Hble 48CTIII KOTOpOH MOryT Bbln0ilHRTbCR napaI1I1eI1bHO. 8 nporpaMM111poBaH11111 TaK>Ke 

eCTb cpeACTBa, n03BOI1RIO~llle np111 HailJ.14111111 ecero IllllWb ABYX 1113MepeHIIIH nporpaM

Mbl npaKTlll4eCKIII peaI111130BaTb ee BblnOI1HeH111e KaK TpexMepHOH nporpaMMbl. 

4eTBepToe H3MepeHHe. noA 4eTBepTblM 113MepeH111eM cj)aKT1114eCKIII nOAP83Y

MeeaeTCR epeMR: nOA06HO TOMy, K8K Mbl 48CT0 CIIIHXpOHlll3111pyeM CBOIII AeHCTBIIIR no 

4aCaM C HY>KHOH HaM T04HOCTblO, TaK 11 napam1eI1bHble Bbl4111CI1111TeI1bHble npo4ecCbl 

cj)yHK41110HIIIPYIOT B eAIIIHOM AIIICKpeTHOM M8WIIIHH0M epeMeHIII. 4eTBepTOe 1113MepeHllle 

npeAnonaraeT HaI11114111e eA111Horo epeMeH111 y ecex napannenbHblX npo4eccoe. Ecn111 

3TO ycnoe111e BblnOilHeHO, TO CHIIIMatOTCR MHOnle npo6I1eMbl, KOTOpbIe npl1XOAIIII10Cb 

pewaTb, Hanp111Mep, c111HxpoH111Ja4111si npo4eccoe. 

CJ>opManbHble MeTO,Qbl MO,Qenl1pOBaHIIIH anropl!ITMOB AflH CIIICT8M 

peanbHoro epeMeH111 

O4eBIIIAHO, 4TO onepa41110HHbIe CIIICTeMbl (ceTeBble) peaIJbHOro epeMeHl1 C 

eAIIIHblM CIIICTeMHblM epeMeHeM Ill l1HTerp111poeaHHble cpeAbl pa3pa6oTKIII Cl1CTeM 

peaIJbHOro epeMeHIII MO>KHO paCCMaTplllBaTb KaK 4eTblpexMepHyJO cpeAy nporpaMMlll

poeaHIIIR. nporpaMMHble cpeACTBa AI1R pean1113a411111 MexaHlll3MOB pacnapannen11ea

HIII.R III CIIIHXPOHlll3a411111 Bbl411CI1111TeI1bHblX npo4eccoe B TOH 11111111 IIIHOH CTeneHIII TaM 

JailO>KeHbl. 

Ho npeATe4eH I1106oro nporpaMM111poeaH111R, a TeM 6onee nporpaMM111poeaH111R 

CilO>KHblX CIIICTeM ynpaeileHIIJR, .RBilReTCR cj)opM8IlbH8R anroplllTMIIJ4ecKaR MOAeI1b[8]. 

VI AIJR C03AaHIIJR ee HY>KHbl T8Kllle cpeACTBa, KOTOpble no3BOI1111I1111 661 npeACTaBIIITb 

npoeKT111pyeMy10 CIIICTeMy BO BCeH ee CilO>KHOCTIII III MHOroo6pa3111111. 

AnropHTMHlfeCKaff MO.qenb - Ha OCHOBe 6noK-CXCMbl. B OCHOBe npaKTIIJ4e

CKIII ecex anroplllTMIIJ4eCKIIJX MOAeIJeH ne>KaT 6nOK-CXeMbl (6C). Mo>KeT 661Tb, npo

rpaMM!IJCTbl He ecerAa 3TO OC03HatOT, HO 3TO noH111MaH111e ecerAa nplllCYTCTByeT Ha 

ypoeHe nOAC03HaHIIIR 8 «nilOCKOM» nporpaMM111p088HIIIIII, rAe CIIICTeMa 1/JMeeT ABa 

1113MepeHIIJR (cj)yHK4111111 Ill npeAIIIKaTbl), 11 np11MeH.ReTC.R nOAXOA, npeAYCMaTp111ea10~111H 

T04HOe Ill nOilHOe 3HaHllle anroplllTMa pa60Tbl eceH CIIICTeMbl, 6C n03BOI1ReT nOilHO

CTblO cj)opMaI111J30BaTb 3TOT anrop11TM. Arm nocTpoeHIIJR anroplllTMa CilO>KHblX CIIICTeM 

6C HeAOCTaT04HO. EAJ.1HCTBeHHO 803MO>KHblH nYTb, KOTOpblH no3BOI1ReT cnpaBl1TbC.R 

C 803paCTatO~eH CTPYKTYPHOH 11 anropl1TMl14eCKOH CilO>KHOCTblO nporpaMMHblX Cl1C

TeM,- 3TO pa3611eH111e MOHOillllTHOH Cl1CTeMbl Ha OTAeJlbHble COCTaBI1Rt0~11e (npo4ec

Cbl), anropl.1TMbl KOTOpblX MO>KHO on11caTb C nOMOlllblO 6C, a AIJ.R on11caHl1R 11X B3al1-

MOAeHCT811.R 11 OTHOWeHl1R APYf K APYry np11MeHRTb KaK11e-TO APY™e cpeACTBa. 

B 

) 

,-\ 
\j 

AnropHTMHlfecKaff MO.qenb Ha OCHOBe KOHelfHblX aBTOMaTOB. npeAIJarae

M8R cxeMa nocTpoeHl1.R anropl1TMa Ha OCHOBe KOHe4HblX aBTOMaTOB COCTOIIIT 8 TOM, 

4T0 BMeCTO 6C CTPOl1TCR MOAeilb KOHe4Horo aeTOMaTa. noCTpoeHl1e MOAeI111 38KI1J0-

4aeTCR a cneAYt0~11x warax: 

• BbJAeI1eH11e caMOCTORTeilbHblX napaI1I1eI1bHO pa60Ta10~11x KOMnOHeHTOB-

npo4eccoe, 

• onpeAeI1eH11e anrop11TMOB 11X cj)yHK4J.10Hl1POB8HIIIR, 

• onpeAeI1eH11e 11 pean113a411.R cesiJeH Me>KAy KOMnoHeHTaM111, 

• 11X 3anycK 8 cpeAe cj)yHK41110Hlllp088Hl1~. 

npeAIJaraeMasi cxeMa He Tpe6yeT on11caH111.R o6~ero anrop111TMa c11cTeMbI. 

L\OCTaT04HO onpeAeillllTb anropl/lTM pa60Tbl Ka>KAOro 3IleMeHTa Ill He06XOAIIIMble CB.R-

3111 Me>KAy KOMnOHeHT8Ml1 Cl1CTeMbl. 

.QocTOHHCTBa aBTOMaTHOH MO,Qen111 

ABTOMaT 1113H848IlbHO 11MeeT MHO>KeCTBO BXOAHblX Ill BblXOAHblX KaHailOB Ill no

TOMY nOilHOCTblO C0OTBeTCTByeT CTPYKTYPHOH MOAeI111 «4epHoro .Rlll11Ka». Y aBTOMa

Ta eCTb COCTORH11R, KOTOpblX· HeT y 6I10K-CXeM. To, 4TO AIJR 6I10K-CXeM npl-1XOA11TC.R 

np111AYMbl88Tb (MeTOA nporpaMMl1pOBaHl1R C nepeMeHHOH COCTORHIII.R, Ta6I1114bl pe

weHl1H, B KOH4e KOH40B, caMIIJ aBTOMaTbl), AI1R aeToMaTa 48CTO .RBJlfleTCfl eCTeCT

BeHHblM. 

napaI1I1eI1113M aBTOMaTOB HecpaBHeHHO BblWe, 4eM y 6I10K-CXeM. Mo>KHO opra

HIIJ3088Tb napaI1I1eI1bHYIO pa6ory BXOAHblX Ill BblXOAHbJX K8HaJ108 Ill BbJnOilHHTb na

panneilbHblH aHaI1113 AYf TeKy1.11ero C0CTORHl1.R AI1.R nepeXOAa 13 CileAytou~ee COCTO.R

Hllle. ABTOMaTbl caMOCTORTeilbH0 pewatOT, KaKYIO AYry nepeXOAa Bb16paTb Ill KaKl1M 

6yAeT CI1eAyt0~ee COCTORHl1e aeTOMaTa. nporpaMMIIICT TOilbKO 38.claeT ycm,B!IJH Ta

Kl1X nepeXOA0B, MHO>KeCTBO CileAYIO~IIIX COCTORHIIIH III onpe11ensieT nepe'leHb AeHCT-

811H, KOTOpble HY>KHO BbJnOI1Hl1Tb, KOrAa B03HIIIKI1a c111rya4~1.R nepexor.a. MaTeMaTl14e

CKaR Te0plllR aeTOMaTOB 6onee pa3H006pa3Ha 11 06w11pHa, 4eM TeOpMH 6IlOK-CXeM 

[25- 27]. Hanp11Mep, aeTOMaTbl M0>KHO AeillllTb, YMH0>K8Tb Ill T. n. Ha.Q 6:lOK-CXeMaM11 

TaKL-1e onepa411111 HeMbJCillllMbl. 

MOAeJlb 6C 3cj)cj)eKTl1BHa 6narOA8PH TOMY, 4TO eocnpo113BO,qt,1T GOBpeMeHHYJO 

apx11TeKTypy npo4eccopoe. 3aMeH.RR 6IlOK-CXeMbl aBTOMaTaMIIJ, Mbl C03AaeM CB0IO 

e111pryaI1bHYJO MaWIIIHY, 11 OHa AOCTaT04HO 3cj)cj)eKT11BHa, noTOMY 4TO eocnpm13B0{.!IIIT 

M0Aeilb peaIJbHblX B3al1MO,(!eHCTBYJO~l1X npo4eccoe. n106an onepa41-10HH8R CL-ICTeMa 

- TO>Ke Bl1pTyaI1bHaR MaWl1Ha. VI eCI111 K8>KAOMY V.3MepeHIIIIO BblAeI111JTb CB0IO or;epa-

4110HHYIO Cl1CTeMy, TO anrop11TM pa3pa6aTblBaeMOH k-MepHOH nporpaMMH0H Cl1CTe

Mbl MO>KeT 661Tb pa3IJ0>KeH Ha 6onee np0CTble ero COCTaBI1flJO~l1e, cj)yHK4110Hl1py10-

~11e 8 pa3HblX onepa4110HHblX Cl1CTeMaX, T.e. 8 pa3HblX nilOCKOCTHX. 

npo~eCCbl Ill no,QnporpaMMbl B KA - TeXHOflOrl!IIII 

np11 nocTpOeHJ.1111 aBTOMaTHO~ M0AeI1111 6yAeM 11CXOAIIITb 113 Toro, 4TO 0AIIIH 11 TOT 

>Ke o6beKT C HeK0TOpbIMl1 OT111114!1f1Ml1 MO>KeT BblcrynaTb KaK B Ka4eCTBe noAnpo

rpaMMbl, TaK 11 a Ka4ecTee npo4ecca. npo4ecc xapaKTep113yeTcH epeMeHeM JanycKa, 

np111op111TeTOM, cpeA0~ cj)yHK41110HIIIP0BaHl1fl Ill APYflllMIII napaMeTpaMIII, ero MO>KHO 3a

nycKaTb, OCTaHaBI111188Tb 11 3aeepwaTb, aHaIJlll3111p088Tb Ha 8KTl1BHOCTb Ill T. A- KaK 
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npm.iecc, noAnporpaMMa IIIMeeT o6bl4HO Te >Ke xapaKTep111crnK111, 4TO III npo1..1ecc, KO

Topb1i71 ee 3anycTWl. npaBAa, B03MO>KHOCTIII ynpaBill'ITb BblnOilHeHllleM orpaHlll4111Ba

lOTCR TOilbKO 3anyCKOM. noAnPOrpaMMa AOil>KHa o6R3aTeilbHO 3asepWli1TbCl'I, 4T06bl 

BePHYTb ynpasneHllle Bbl3BasweMy ee npo1..1eccy IIIIllll npo1..1eccy, K KOTOPOMY OHa 6bi

na noAKJll04eHa (nOAKJ1104eH111e noAnporpaMMbl K «4y>KoMy» npo1..1eccy snonHe B03-

MO>KHO). TaKOBbl B 061.1.\IIIX 4eprax OCHOBHble xapaKTep111CT111KIII, Cyl.1-leCTBeHHble np111 

paccM0TpeH111111 npo1..1eccos III noAnporpaMM. 

AnR opraH1113a1..1111111 KA-noAnporpaMM BBeAeM noHRTllle sno>KeHHOro asrnMaTa 

(nOAaBTOMaTa) Ill onpeAeillllM, KOrAa CTaHOBRTCl'I IIICTIIIHHblMIII 3Ha4eHIIIR, KOTOpble l'IB

Ill'IIOTCR pe3yilbTaTOM pa60Tbl TaKOro aBTOMaTa. AnR coxpaHeHllll'I OCHOB Teop111111 6a-

30B0i71 MOAeillll AOCTaT04HO, 4T06bi aBTOMaT; Bbl3BaBWllli71 IIIIllll 3anycrnsw111i,, BI10-

>KeHHbli71 aBTOMaT, He nepeXOAIIIIl 6bi B HOBOe COCTORHllle AO Tex nop, noKa He 3asep

WIIITCR pa6oTa BilO>KeHHOrO aBTOMaTa. COCTORHIIIR noAaBTOMaTa CTaHOBl'ITCl'I HOBblMIII 

TeKyl.1.\IIIMIII COCTORHIIIRMIII aBTOMaTa sepxHero YPOBHR. EcTecTBeHHO, HIii my6111Ha 

BilO>KeHIIIR aBTOMaTOB, HIii 4111CI10 OAHOBpeMeHHO Bbl3BaHHblX noAaBTOMaTOB orpaHlll-

4111BaTbCR He AOil>KHbl. Hy>KHO Y4111TblBaTb pa3Illll4111l'I B pa6oTe nOAaBTOMaTOB, Bbl-

3BaHHblX B npeAeilaX OAHOro Aei71CTBIIIR Ill Bbl3BaHHblX B npeAeilax pa3HblX Aei71CTBllli71 

OAHOrO nepeXOAa, ABTOMaTbl, Bbl3BaHHble 1113 pa3HblX Aei71CTB111i71, BblnOilHl'IIOTCl'I B TOM 

>Ke nopRAKe, 4TO Ill caMIII 3TIII Aei71CTBIIIR. nocKOilbKY Mbl ycnOBIIIIllllCb, 4TO Aei71CTBIIIR, 

3anyl.1.\eHHble Ha OAHOM nepexoAe, MOryr BblnOilHRTbCl'I napanneilbHO, Hlll4TO He Me

waeT 3aA8Tb, B 4aCTHOCTli1, napannenbHYIO pa6oTy noAnporpaMM, Bbl3bIBal'I IIIX 1113 

TaKIIIX Aei71CTBllli71. 
nocneAOBaTeilbHOCTb pa60Tbl noAaBTOMaTOB, Bbl3BaHHblX 1113 OAHOro AeCicT

Bllll'I, onpeAeillllTb CilO>KHO, Ill ecn111 OHa Ba>KHa, ny4we Bbl3blBaTb noAaBTOMaTbl 1113 

pa3HblX Aei71CTBllli71: 3TO no3B0IllllT 3anycKaTb IIIX KaK napanneilbHO, TaK Ill B HY>KHOM 

nopRAKe. nporpaMMa 6yAeT 4YTb CilO>KHee, HO TaKOCi nOAXOA l'IBill'leTCR Ill cj)opMailb

HO 6onee npaBIIIIlbHblM, Ill 6onee rn6KIIIM. Heo6XOAIIIMO Y4111TblBaTb, 4TO 3Ha4eHIIIR, 

B03Bpal.1.\aeMble BilO>KeHHblMIII aBTOMaTaMIII, MO>KHO C4111TaTb IIICTIIIHHblMIII IllllWb nocne 

nepeXOAa B HOBOe TeKYl.1-lee COCTOl'IHllle aBTOMaTa sepxHero YPOBHR. no3TOMY aHa

Illll3111pOBaTb B03Bpal.1.\aeMble 3Ha4eH111R HY>KHO nocne nepexoAa, KOrAa see noAaBTO

MaTbl, Bbl3BaHHble Ha AaHHOM nepeXOAe, y>Ke 3asepW111Illll CBOIO pa6oTy Ill B03Bpa

l.1-laeMble 111M111 3Ha4eHIIIR 3aBeAOMo onpeAeneHbl. 

npo6neMbl peeHTepa6enbHOCTH noAnporpaMM 

AnR napannenbHOro nporpaMM111posaH111R orpoMHOe 3Ha4eH111e 111MeeT peeHTe

pa6enbHOCTb MOAyneei III noAnporpaMM, TaK KaK OHIII AOil>KHbl OAH0BpeMeHHO IIIC

noilb30BaTbCl'I MH0rnM111 npo1..1eccaM111. B oon peeHTepa6enbHbIe nporpaMMbl nerKo 

CTpOIIITb C noMOU.\blO cpeACTB A111HaMlll4eCKoro C03AaHllll'I o6beKTOB Ill IlOKailbHblX ne

peMeHHblX. B noilHOi71 Mepe 3T0 pacnpocTpaHReTCl'I III Ha KA-o6beKTbl. 6onee rnro, 

KA-MOAeilb n03B0IlReT opraHlll30BaTb pa3AeileHllle He TOilbKO 111cnoI1HReMOro K0Aa, 

HO III IlOflllKIII nporpaMMbl: H1114TO He 3anpel.1.\aeT IIICnOilb30BaTb cpa3y B HeCKOilbKIIIX 

nporpaMMax OAHY III Ty >Ke Ta6Illlll..lY nepeXOA0B. 
Ami oTo6pa>KeHIIIR AaHHblX MO>KHO 111cnoI1b30BaTb nepexoAbl 1113 cocTORHIIIR a 

COCTORHllle, 0AHaK0, C OAHOCi CTOpOHbl, YA06Hee 0TAeillllTb KOA caM0Ci MOAeillll OT KO" 

Aa, 0TBe4alOU.\ero 3a 0To6pa>KeH111e AaHHbJX, c APyroi71 >Ke - TaK0e peweH111e He anon

He KoppeKTHO no OTHOWeHIIIIO K MO,lleillll. Hanp111Mep, Mbl BBeillll ,llei71CTBllle, OT06pa

>Kal01.1-lee Ha TOM 111.i-1111' l-1HOM nepeXOAe HOB0e COCTORHi1e MOAeillll. Ho BeAb MOAE!Ilb B 

3TOT MOMeHT el.1-le TOilbKO Bbln0ilHReT nepeXOA B AaHHOe COCTOl'IHllle. KoHe4HO, Ha 
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npaKTIIIKe TaKllle TOHKOCTIII 4aCTO HeCyl.1-leCTBeHHbl: MIIIKpoceKyHAOCi paHbWe IIIIllll no3-

>Ke aBT0MaT see paBHO nepeXOAIIIT B H0BOe C0CTOl'IHllle. Ho 3TIII MIIIKpoceKyHAbl Ba>K

Hbl np111H1..1111n111aI1bHO: 1113 HIIIX BbipacTaeT nOHRTllle HOBoro 1113MepeHIIIR. 

8 CeTesoCi cpeAe aBTOMaTOB npo1..1ecCbl IIIMelOT cj)OpMailbHO OAIIIHaKosoe «aB

TOMaTHOe» BpeMR - ceTeBoe AIIICKpeTHoe speMR. 3TO 03Ha4aeT, 4T0 nepeXOAbl, OA

HOBpeMeHHO 3anyl.1-leHHble Ha 111cnonHeH111e, OAHOBpeMeHHO 3asepwaT CB0IO pa6ory. 

8 peanbHOCi c111rya1..1111111 cpeAa He 3anycrnT cneAYIOU.\llle nepeXOAbl Ha 111cnonHeH111e AO 

rex nop, noKa He 3asepwaT pa6ory TeKyl.1.\llle. lt1MeHHO no3TOMY 3aAa4a oTo6pa>KeHIIIR 

,llaHHblX OAHOro npo1..1ecca APYrlllM nony4aeT CTOilb npocrne peweH111e a ceTeBoCi 

cpeAe aBTOMaTOB. CpeAa rapaHTlllpyeT, 4TO CK0pOCTb pa60Tbl aBTOMaTOB 6yAeT 

OAIIIHaKOBOCi. 3AeCb He MO>KeT 6b1Tb c111rya1..1111111, K0rAa MOAeilb pa6oTaeT, a CIIICTeMa 

OT06pa>KeHllll'I nOABOAIIIT. 

MOA8flb KOH8'1HblX aBTOMaTOB KaK 6a3oeaH MOA8flb npoeKTHpOBaHHH 

nporpaMMHblX CHCTeM 

On111caHHal'I BblWe MO,Qeilb KOHe4HblX asTOMaTOB 111cn0Ilb30Banacb (0Tpa6aTbl

BailaCb III pa3s111sanacb) KaK 6a3oBaR anrop111TM1114eCKaR M0Aenb a H~enlt1 Olt1Rlt1 c 

1993r. <l>opMailbH0e on111caH111e anroplllTMOB B BIIIAe KOHe4HblX aBTOMaTOB - Allla

rpaMM COCTORHIIIVI Ill Ta6n1111..1 nepeXOAOB BKJll04ailOCb B TeXHOI10flll4ecKylO 1..1eno4KY 

«npoeKT111posaH111e - pean1113a1..1111R» np111 C03AaH111111 cneAYIOU.\IIIX c111cTeM peanbHoro 

apeMeH111: 

• CIIICTeMbl AIIICTaHI..IIIIOHHOro aBTOMaT1114eCKOro KOHTpOill'I pa60Tbl ycTpOVICTB rapaH

rnposaHHOro n111TaH111R [28,29]. H111>Ke, a Ka4eCTBe np111Mepa, np111BeAeH anrop111TM 

pa6oTbl nporpaMM noAc111cTeMbI 111311.1epeH111R, pean1113osaHH0V1 a cpeAe onepa1..1111-

0HHOCi CIIICTeMbl peailbHOro speMeHIII OS-9; 

• aBTOMaTlll3111pOBaHHOCi CIIICTeMbl ynpasneHIIIR ECR-IIICT04HIIIKOM IIIOHOB [30-32); 

• aBTOMaTlll3111pOBaHHOro pa604ero MecTa oneparnpa "KOHTp0ilbHOVI T04KIII 1113Mepe

Hllll'I" ,l\Ill'I OTAena paAIIIOaKTIIIBHblX Ill ,lleill'IU.\IIIXCl'I Bel.1-leCTB Olt1Rlt1, B paMKaX npo

eKTa « Material Tracking Information System» [33). 

"1cnonb30BaH111e MeTOAa n03B0Il111IlO cpopMaillll30BaTb 3aAa4111 nporpaMMlllpO

BaHIIIR B3alllMOAeVICTBYIOU.\IIIX o6beKTOB Ha 6onee paHHeVI CTaAIIIIII, 4eM caMO npo

rpaMMlllpOBaH111e, TeM caMblM yCKOPIIIIlO npo1..1ecc pean1113a1..1111111 npoeKTOB. 

AeTOMaTHaH MOA8flb anropHTMa pa60Tbl noACHCT8Mbl H3MepeHHH 

CHCT8Mbl aBTOMaT"1'18CKoro KOHTpOnH napaMeTpOB 31feprocHa6>KeHHH 

AilroplllTM pa60Tbl nOACIIICTeMbl 1113MepeHIIIR COCTaBill'IIOT anroplllTMbl pa60Tbl 

ynpaBI1R10U.\eVI noAnporpaMMbJ PARENT 111 06pa6aTb1Ba10U.\IIIX noAnporpaMM (npo-

1..1eccoa}, IIIX B3alllMOAeCicTBIIIVI C annapaTHO-TeXHlll4eCKIIIMIII cpeACTBaMIII 1113MepeHIIIR Ill 

c BHewHeVI CIIICTeM0Ci OT06pa>KeHllll'I III ynpasneHIIIR. 

nony4111s oYepeAHYIO KOMaHAY 1113BHe, nporpaMMa PARENT Bbln0ilHReT cooT

BeTCTBYJOl.1-lllle 3TOCi KOMaHAe AeVICTBIIIR. AnroplllTM pa60Tbl nporpaMMbl PARENT, 

npe,llCTaBileHHbJCi B BIIIAe ,lllllarpaMMbl COCTORHIIIVI KOHe4Horo aBTOMaTa, 111306pa>KeH 

Ha p111cyHKe 1 ' a B Ta6n 1 np111BeAeHbl nepeXOAbl Ill AeVICTBIIIR ,l\Ill'I 3TOro aBTOMaTa. 

O6pa6aTblBaJOU.\llle no,t.:1nporpaMMbl (npo1..1eccbl) 3anycKaJOTCR III KOHTPOillllpy

JOTCl'I nporpaMM0Ci PARENT. O6pa6aTblBatol.1-lllle noAnporpaMMbl 06naAalOT CB0CiCT-
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B0M peeHTepa6eJlbHOCTl1, n03T0MY npo4eccoe M0)KeT 6b1Tb ropa3A0 6onbwe, YeM 
noAnporpaMM. O6pa6aTb1Bat01.L111e npo4eccbI, 11cnonbJYR MexaH113Mbl np11op11TeT0B 11 
npepblBaH11i1, napanneJlbH0 APYr C APYf0M Bbln0JlHRIOT BB0A, o6pa6on<y 1,1 nepeAaYy 
AaHHblX. O6061.L1eHHbli1 rnnoeoi1 a11rop11TM pa60Tbl o6pa6aTblBal01.L111X noAnporpaMM 
B B11Ae Al1arpaMMbl C0CT0RHl1i1 K0HSYH0ro aBT0MaTa npeACTaBJleH Ha p11c. 2 ' a Ta6-
Jll14a nepeX0A0B 1,1 Aei1CTBl1i1 AJlR 3T0f0 aBT0MaTa B Ta6n. 2. 

P1-1c.1. Anrop1-1TM pa60Tbl nporpaMMbJ PARENT, npeAcTae11eHHb1i1 M0AeJ1bt0 
K0HeYHoro ac11Hxp0HH0ro aBT0MaTa 
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CocTOllHHe (s) /ITo3Hl.lHll 
(t) 

s I- COCTOllHHe OlKH.L(aHHll 
KOMaHJlbl H3BHe 

ti- nocne pa36opKH KO-
MaH.L(bl 

s2- COCTOllHHe OlKH.L(aHHll 
3aBepweHHll pa360pKH 
CTaPTOBOro(bauna 

t2 -nocne 3anycKa (k+ I) 
npoueccos 

s6 - s(6+k)- OlKHJ1am1e 
ITO.L(TBeplK.L(eHHII OT 3a-
nvrueHHbIX ITPOl..(eCCOB 

t3-nocne o6pa6oTKH 
ITOJITBeplK.L(eHHII 

s3 - C0CTOllHHe 
''ocTaHOB" 
s4 - COCT0l!Hlfe 0lKH.L(a-
Hlfll coo6rueHUll 0 Bbl-

rronHeHHH lf3MeHeHHll 
pelKHMa KOHTp0nll 

s5 - C0CT0llHHe 0lKH.L(a-
HHll coo6rueHHll O Bbl-
nonHeHHH H3MeHeHlfll 
rreoHO.L(a CKBaJKHOCTH 

t4 - rrocne o6pa6oTKH 
ITO.L(TBeplK.L(eHHll u3 

t5 - nocne o6pa6oTKH 
TIO.L(TBeplK.L(eHHll u4 

Ta6mu.1a 1 
YcnoBHe(u)/nociycnoBHe .[(ettCTBHe 
(p) 

u 1-rrocryrrHna KoMaH.Lla Pa360pKa KOMaH.L(bl 

pl- KOMaH.L(a "Ha'!aTb pa- Pa36opKa crnprosoro qiauna 
6ory» 

p2 - KOMaH.L(a "3~BepWHTb YHH'ITOlKaJOTCll Bee 3arryrueu-

pa6oiy" Hhle npol..(eCCbl 

p3 - KOMaH.L(a "113MeHHTb ITpol..(eccy, KOUTponHpyIOrue-
pelKHM KOHTpOnll T0'IKH b" MY TO'IKY b, rrepecblnaeTCll 

KOMan;:i;a "lhMeHHTb pelKHM 
KOHTPOnll" 

p4 - KOMaH.L(a "l13MeHHTb ITpol..(eccy, K0HTponHpyIOrue-
rrepHO.L\ CKBaJKHOCTH KOH- MY T0'IKY b, nepecblnaercll 
Tp0nll B TO'!Ke b" KOMaH.L(a "l13MeHHTb nepHO.L\ 

CKBIDKHOCTH" 

u2 - KoueL1 qiauna 3arrycK (k+ I) o6pa6aTbIBaIO-
IUHX npol..(eccoB 

p7-p(7+k+ I)- rrepeXO.L\bI <l>opMnpoBa1me 3anpocoB Ha 
Ha OlKH.L(aHHll 3aBepweHHll coo6ruemrn OT 3arryrueHHbIX 
3anycKa k rrp0l..(eCCOB rrpol..(eccoB 

u5-u(5+k+ I) - nonyqeHbI O6pa6oTKa ITO.L(TBeplK.L(eHHII 
IT0.L\TBeplK.L(eHHll OT 3arry-
rueHHbIX npol..(eCCOB 

<l>opMHposauHe o6ruero IlepeXO.L( B C0CT0llIIHe Q)Kl!Jla-
C0CT0llHHll o6pa6aTblBaJO~ Hlfll coo6ruem1tt H ynpasmno-
ruHx npol..(eccoB ruux K0MaH.Ll 

u3 - nony'leuo IT0.L(TBep-
lK.L(eHHe 06 H3MeHeHHH pe-
lKHMa KOHTp0flll 

u4 - nonyqeHo ITO.L\TBep-
lK.L(eHHe 06 H3MeHeHHH ne-
pHO.L(a CKBaJKH0CTH 

p5 - pelKHM KOl!TpOflll TO'!- Bo3BpaT B COCT0l!Hlfe sl 
KH b H3MeHHnCll 

p6 - rrepno.L( CKBaJKHOCTH B Bo3BpaT B COCT0l!HHe sl 
T0'IKe b H3MeHHnCll 
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Ta6n11ua 2 

CoCTOJ!Hlle (s) fil03llUHJI YcJIOBHe (u) )];eiiCTBHe 

(t) filOCTYCJIOBHe (P) 

I - O)f(H,llaHHe ynpaBJIJIIO- ul - KoMatt,lla "Ha•mTh l1HHUllaJIH3aUIUI ycTpOHCTBa 

ll.(HX KOMaH,ll OT nporpaM- pa6ory" 

MhI PARENT H ,t1aHHh1x u2 - ynparuU110IUaJ1 Ko- Pa360pKa KOMaH,llhl 

OT YCTPOHcTBa Ma11,t1a OT PARENT 

u3 - ,t1aHHb1e _ OT ,t1pal'lae- O6pa60TKa noJiy'leHHblX ,llaH-
·' pa HblX 

ti - OJKH,llaHHe rDTOBHO- pJ- rDTOBHOCTh eCTb ITo,t1roToBKa K BBOJ:IY HOBol'I 

CTH YCTPOHCTBa nopUHll ,llaHHblX 

t2 - nocne pa36opK11 Ko- p2 - KOMaH,lla C6poc onepau11l'I BB0,t1a, ,t1e-

Mall,llbl "3asepllll!Th pa6ory" IIHl!UllaJill3aUIIJIYCTpOHCTBa 

p3 - KOMa!I,[la "l13MeHl!Tb l13MeHJ!eTCJI peJKIIM BBO,lla H 

peJKIIM KOHTPOJIJI " o6pa60TKII 

p4 - KOMaH,lla J13MeHJ1eTCJ1 tJaCTOTa onpoca 

"I13MeHl!Tb nep110,t1 u o6pa6oTKII ,llaHHbIX 

. CKBIDKHOCTH KOHTPOJIJI " 

s2 - OJKH,llatme 3aaeprnec u4 - c6poc BbinOJIHeH ITepeXO,ll B HCXO,llHOe COCTOJI-

HHJI c6poca HIie 

t3 - IlOCJie ll3MeHeHJIJI u6 - peJKHM ll3MeHHJICJI Pa6oTa B HOBOM peJKuMe KOH-

KOHT0OJIJI TPOJIJI 

t4 -nocJie mMeueHHJI ne- u5 - tJacTOTa onpoca H Pa6orn c HOBblM nepHO,llOM 

PllO,lla CKBIDKHOCTH o6pa6oTKH mMeHeHa· CKBIDKIIOCTH 

t5 - o6pa6oTKa ,[laHHbIX 11 p7 - o6pa6oTKa 3asep1I1e- ITepe,llatJa pe3yJibTaTOB B IlO,ll-

3anYCK HOBOro BBO,lla Ha cHcTeMV OT06pIDKett11J1 

s3 - OJKH,t1am1e 3asep1I1e- u7 - nepe,t1atJa 3asep1I1etta ITepeXO,ll Ha OJKH,llaHHe CJie-

Hill! nepe,[la'IH ,t1aHHblX J:IYIOIUHX co6blTllH 

Pnc. 2. Mo,t1eJib anropHTMa Tttrroaol'I o6pa6aTbIBaio~ei% rrpo

rpaMMhl B BH,[IC aCHHXpOHHoro KOHC'IHOro aBTOMaTa 
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fopcKrui: E.A., CaMOHJIOB B.H. 
Mo.n:ennpoBaHIIe cnmKHLIX 1mcpopMaU1IOHHLIX CIICTeM 
Ha OCHOBe KOHetJHLIX aBTOMaTOB 

Pl0-2000-188 

B nacTmuueii pa6oTe ,n:aH KpaTKIIH attanlI3 ncrnplIII pa3BHTIDI Mern.n:onomn 
nporpaMMIIpOBamrn Boo6m:e II cm.n:amrn CilO)KHLIX IIH(pOpMaUIIOHHLIX CIICTeM pe
anLHOro BpeMeHII B tJaCTHOCTII, BLUrnneHLI KpHTeplIII, onpe.n:emnom:1Ie CTeneHL 
CilO)KHOCTII nporpaMMHOro o6ecneqemrn; IIOKaJaHa Ba)KHOCTL COJ,U:aHIDI cpopManL
HOH anroplITMIItJeCKOH Mo,n:enlI II o60CHOBaH BL16op MO,n:enlI KOHetJHLIX aBTOMaTOB 
B KatJecTBe 6aJOBOH anrop1ITM1ItJeCKOH Mo,n:enlI, KOTOprui: 61,ma IICIIOilL3OBaHa 
nplI' COJ,U:aHIIII p.ima peanLHLIX CIICTeM. 

Pa6oTa BLmonneua B Jia6opaTOp1I1I 1IttcpopMaU1IOHHL1x Texuonornii II B Hayq
uoM ueuTpe nplIKna.n:IILIX 1Iccne,n:0BaH1IH 0115111. 

TTpenpttnT 061.eimnemrnro HHCTmyra imepm,1x uccnenooa,mii. Jly6ua, 2000 

TiepeBO.U: aBTOpOB 

Gorskaya E.A., Samoilov V.N. 
The Multiple Information Systems Simulation 
on the Basis of Finite-State Automations 

Pl0-2000-188 

The brief analysis of a programming methodology development history 
in general and making of composite information actual time in particular are giv
en, the measure determining a software complexity degree are revealed, the im
portance of formal algorithmic model making is shown and the choice of fi
nite-state automation model as base algorithmic model is proved, which was used 
at making a series of real systems. 

The investigation has been performed at the Laboratory of Information Tech
nologies and at the Scientific Center of Application Research, JINR. 
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