MporpammHoe mogenupoBaHue

VIHCbOpMaLWIOHHbIX CUCtTem
Mcnonb3oBaHue COBpPEMEHHbIX 3BM, BbIYUCINNTENbHbIX

KOMMNJIEKCOB U ceTeu SABJIAETCA MOLHbLIM CpeaACTBOM peanu3auum
MUMUTAUUOHHbLIX MoAeriem U UCCregoBaHUA € UX  NMOMOLWbEO
XapaKTepuUCcTuK npouecca (pyHKUMOHMpPOBaHUS cucrtem S.
AdheKTUBHOCTL MUCCeaoBaHUA CUCTEMbl S Ha nporpamMmHoO-
peanusyemoun mogenu M, npexpe Bcero 3aBUCUT OT NMPaBUSIbHOCTHU
CXeMbl MoAenupyrlLwiero ariroputma, CoBeplUeHCTBa MporpamMmbl U
TONbKO KOCBEHHbIM OOpa3oM 3aBUCUT OT TEXHUYECKUX XapaKTepPUCTUK
39BM, npumeHsiemon gna mopaenupoBaHus. bonblioe 3Ha4vyeHune npwu
peanusauun mopenun Ha IBM mnmeet Bonpoc npaBuribHOro BblOOpa
A3blKa MOAENNPOBaHUSA.

Anzopummu4deckue S3bIKU NPU MoAerIMpoBaHUM CUCTEM CriyXaT
BComMmorartesibHbIM anmnapaTtomMm pa3pabdboTKku, MalWlMHHOW peanu3auum u
aHanum3a xapakrtepuctuk mogenen. Kaxabin A3bIK MoaernupoBaHUA
AOJKEeH OoTpa)XaTb onpeaeneHHy CTPYKTYpPY MOHATUNA ANS ONUCaHUA
LULMPOKOro Kracca siBNeHUM.

OCHOBHbIMN MOMEHTaMMU, XapaKTepu3yrLMMM Ka4yeCTBO A3bIKOB
MoaenupoBaHusl, SABNAKTCA: YyAOOCTBO onucaHuUA  npouecca
(pyHKLUMOHMPOBaAHNA CUCTEMDbI S, yAOOCTBO BBOAA MCXOAHbLIX AaHHbIX
MoAenMpoBaHMsE WU BapbuUpOBaHUA CTPYKTYypbl, anroputMoB W
napameTpoB Moaenum, peanusyemMocTb CTaTUCTUYECKOro
MoaenupoBaHusi, 3pheKTUBHOCTbL aHanuM3a U BbiBoAa pe3yfibTaToB
MoAdenupoBaHuUsl, TMNpPOCTOTa OTNagAkKu WU KOHTponsa  paboTbl
Moaenupyrolien nporpaMmmbl, AOCTYNMHOCTb BOCNPUATUSA "

ncnoJsib3oBaHUA A3blKa.



SA3bIK  npoepamMmMuposaHusi npeactaBnAeTr cobonm  Habop
CUMBOJIOB, pacno3HaBaemMbix I9BM wu o6o3Hauvarwwmux onepauyum,
KOTOpbleé MOXHO peanusoBatb Ha 3BM. Ha Huswem ypoBHe
HaxoOAMUTCA OCHOBHOM fA3blK MaWWHbLI, MNporpaMma Ha KOTOpPOM
nuweTcA B Koaax, HenocpeaCTBEHHO COOTBETCTBYHLUX
3NleMeHTapHbIM MAaLWWHHbLIM OeUCTBUAM (CroXeHue, 3anoMuHaHue,
nepecbifika no 3agaHHomy agpecy v T. A.). Cneayrowmnm ypoBeHb
3aHumaeT aBTokopf (sa3blk ACCEMBJIEPA) BblUMCNUTESNTbHON MaLUUHbI.
NMporpamma Ha aBTOKOAE cCoOCTaBnsieTCA U3 MHEMOHMYEeCKUX
CUMBONIOB, nNpeobpa3yemMbiX B MaWWHHbIe KOAbl cheunanbHOU
nporpaMmmou — accemMmonepom.

Komnunsmopom  Ha3biBaeTcsA  nporpamMmma, npuvHMMaroLWan
MHCTPYKLUMU, HaNUCaHHble Ha anropuTMUYecKOM S3blke BbICOKOIro
YPOBHAA, 1 npeobpa3sywwias MX B nNporpaMmMmbl Ha OCHOBHOM SI3blKe
MaWWHbI MMM Ha aBToOKode, KOTopble B MnocnegHeMm cny4ae
TPaHCNUPYIOTCA ewe pa3 ¢ NoMoLbLI accembnepa.

Uumepnpemamopom Ha3blBaeTcs nporpamMmma, KoTopas,
NPUHMUMAA WHCTPYKLUUU BXOAHOro s3blka, cCpa3y BbINOMHAET
COOTBETCTBYHOLWME onepauMm B OTNMYME OT KOMMUNATOPA,
npeoGpa3syowero 3TM WMHCTPYKUMU B 3anoMMUHaOLWMECHA LEeNOYKU
KoMaHA. TpaHcnaAumMa NpoucxoauT B TeYeHue BCero BpeMeHu padoThbl
nporpamMmbl, HaNMMCaHHOW Ha fA3blKke MHTepnpeTatopa. B otnunuue ot
3TOro KoMnunsaumMa M accemonupoBaHue nNpeacTaBnAT coboun
OOHOKpaTHble aKTbl MNepeBoAa TeKCTa C BXOAHOro SfA3blka Ha
OOBLEKTHbIM A3blK MalUUHbI, MOCNe 4Yero Mnony4YeHHble NpPorpaMmmbl
BbINOJIHAIOTCA 6€3 NOBTOPHbLIX OOpaLeHnn K TPaHCATOpPY.

NMporpamma, coctaBneHHass B MalIMHHbIX KOoAaxXx MMM Ha A3blKe

ACCEMBJIEPA, Bcerpa oTtpaxaeT cneuuduky KoHKpeTHou IBM.



UHCTPYKUMM TakouM nporpamMmbl COOTBETCTBYHT ornpeaerieHHbIM
MalIMHHbIM Ofepauusam U, criegoBaTeribHO, MMEKT CMbICST TOSIbKO B
Ton I9BM, ana Kotopon OHM npeagHa3Ha4YeHbl, MO3TOMY Takue SI3blKMU
Ha3bIBAalOTCA MaWUHHO-OPUEHMUPOB8aHHbIMU SI3bIKaMU.

BONbLWUHCTBO SA3bIKOB WHTEPNPEeTaTopoB U KOMMNUIIATOPOB
MOXHO KnaccuduumpoBaTb KakK npoyedypHO-opuUeHmMupo8aHHbIe
SA3bIKU. 3TN A3bIKKW Ka4YyeCTBEHHO OTNUYalwTCA OT MaWUHHO-
opueHmMupoB8aHHbIX  SI3bIKOS8, onucbIBarOLWUX 3fieMeHTapHble
aencrtena 3BM n He obnagarowmx Nnpo6neMHON OpUeHTaLUEMN.

Bce npouyedypHo-opueHmMupoeaHHble $3blKU npeaHa3Ha4YeHbl
ANs onpeaerieHHOro Kracca 3agad, BKMHOYalwT B €e0s MHCTPYKUUM,
yAoOHble Ans (hopMynmMpoBKM CMOCOOOB pelieHMs TUMUYHbIX 3aaad
aTtoro knacca. CoorBeTcTByHOLIME ariropuTMbl NPOrpaMmMMUpPYrOTCA B
0003Ha4YeHUsX, He CBA3aHHbIX HU ¢ Kakon IBM.

A3bIK  MogenupoBaHUA npeAacTtaBnseTr cobom npouenypHo-
OPMEHTUPOBaHHbLIN A3bIK, obnagawwWmMn cneunpmnyecKMMnM 4YepTamu.
OCHOBHblIe fI3bIKM MoOAennpoBaHUA pa3pabaTbiBanMCb B Ka4vecTBe
nporpaMmMHoOro o6ecne4yeHUss UMUTaALUOHHOINoO noaxoda K U3y4YeHUKo

npouecca pyHKULMOHMPOBAHMUA onpenenieHHoro Knacca cuctem.

OcobeHHOCTU ncnonb30BaHUA

dINMTOPUTMUNYECKUX A3bIKOB
PaccMoTpuM npeumylulectBa U HeAOCTaTKU UCNONb3OBaHUA ANA

MoaenupoBaHua npouecca (YHKUMOHUPOBAHUA CUCTEM S3bIKOE
uMumayuoHHo2o MmooldenupoeaHuss (AUM) wn sa3bikoe obwezo
Ha3HayeHusi (AAOH), T. e. yHuBepcanbHbIX W nNpouUeaypHO-
OPUEHTUPOBAHHbIX afiFOPUTMUNYECKUX A3bIKOB.

LlenecooGpa3HOCTbL MCMOMb30BaHUA S3bIKO8 UMUMaUyUOHHO20

modenupoeaHusi (AVNM) BblTeKaeT U3 ABYX OCHOBHbIX MPUYMH:



1) ypo6cTBO nporpaMmmupoBaHUA MoOAeNnn CUCTEMbl, urparllee
CYWEeCTBEHHYIO pOSfib MNPV MALUMHHOM peanu3aumm MoAaesIupyroLWwmnx
anropuTMoB;

2) KoHUenTyaribHas HanpaBrfieHHOCTb fi3blka Ha Kracc CUCTeM,
HeoOxoaumasa Ha 3Ttane MNOCTPOEHUA MoAaerim CUCTeMbl U Bblbope
obowero HanpaBrfieHMs1 uUccrneaoBaHUU B MNaHUPYyeMOM MaLUHHOM
3KCNnepuMeHTe.

NMpakTnka mMopgenupoBaHMsi CUCTEM MNOKa3biBaeT, YTO WMMEHHO
ucnonb3oBaHne AWM Bo MHOrom onpegenuno ycnex umMuTauumm Kak
MeToAa 3KCNEepUMEHTasflbHOro MuccrefoBaHUA CJIOXHbIX peanbHbIX
00BLEKTOB.

A3bIKM MoaenupoBaHUSA NMO3BOMSOT ONUCbIBaTb MoAeriupyemble
CUCTEMbl B TepMMHaX, pa3paboTaHHbIX Ha 0a3e OCHOBHbLIX MOHATUMN
MMutTaumn. 1o Toro Kak 3TU MNMOHATUA ObINIU YeTKO onpeaeneHbl U
¢opmanusoBaHbl B AWM, He cyuwectBoBano eauMHbIX cnocoboB
ONMUCaHUA UMUTALMOHHLIX 3aAday, a 6e3 HUX He ObINO CBA3U MeXAy
pa3nuyHbIMU pa3paboTkamm B 06NacTM NOCTaHOBKU MMMUTALMOHHbIX
3KCNEepUMEHTOB. BbiCOKOypOBHEBbLIE  A3bLIKU MoAenupoBaHusA
ABNAOTCA YAOOHbLIM CpeACTBOM OOLLUEeHUA 3aKa3uuKa U paspaboTumka
MallMHHOU moaenu M,,.

HecmMmoTpsa Ha nepeuncneHHble npeumylectesa AUM, B HacTosiLee
BpeMSAl BblABUIraloTCA OCHOBaTellbHble apryMeHTbl KaK TeXHUYeCKOoro,
TaKk U 3KCnnyaTauMoOHHOro Xxapakrtepa MpOTMB MOJSIHOrO OTKa3a npwu
MoaenMpoBaHuUun oT YHUBepCanbHbIX " npoueanypHoO-
OPUEHTUPOBAHHLIX A3bIKOB.

Cepbe3sHble Hepoctatkm AWM nposiBNAKTCA B TOM, 4YTO B
OTNN4YMe OT WUPOKO npumMmeHsieMmbix AOH, TpaHCNATOPbLI C KOTOPbIX

BKJTHOYEeHbI B nocCTtaBlyidemMoe n3rortoeuTteriem MaTeMmaTn4yeckoe



obecneyeHne Bcex coBpeMeHHbix IBM, A3bikM MoaenuMpoBaHuA, 3a
HeGoNbLWUM UCKITIOYEHUEM, pa3spabatbiBanucob oTAeNbHbIMMU
opraHusaumMsimm Ans CBOMX OOCTATOYHO Y3KO crheuuanu3vpoBaHHbIX
notpebHocten. COOTBETCTBYHOLWME TPAHCHATOPbI MJSIOXO OMUCaHbl U
npucnocobneHbl AnNA  3KcnfslyatauMM nNpu  peweHuM  3apad
MoAenupoBaHUA CUCTEM, MO3TOMY, HECMOTpPA Ha goctoumHcTBa AUM,
NPUXOAUTCA OTKA3bIBaTbCSA OT UX NMPAKTUYECKOro NpUMeHeHus B page
KOHKPEeTHbIX Crly4aeB.

Mpu co3gaHnn cuctembl MoaenMpoBaHUAa Ha 6a3e NLOOro A3bika
Heo6XoAMMO peluTb BOMPOC O CUHXPOHM3aUUMU MNpPOLIEeCCOB B
MoAenn, Tak Kak B KaXAbld MOMEHT BpeMeHu, npoTeKkawLlero B
cucteme (CMCTEeMHOro BpeMeHu), MOXeT noTpedboBaTbCcA oOpaboTKa
HEeCKONMbKMX COObLITMKU, T. €. TpedbyetrcA nceBagonapannesnibHas
opraHusaumsi UMMTUpPYEMbIX NpoLeccoB B MawMHHoOM mogenu M,,. 3to
ABNAETCA OCHOBHOW 3ajayYyeM MOHUTOpPaA MoAerIMpoBaHUA, KOTOPbIN
BbINONHAET cneaywwme <QyHKUMM: ynpaBneHuMe npoueccamum
(cornmacoBaHMe CUCTEMHOro U MALUIMHHOIO BpPEMEHU) U ynpaBreHue
pecypcamu (BblIOOp M pacnpepeneHne B Moaenun OrpaHUYeHHbIX

cpeAcTB MoAeriMpyroLWen CUCTeMbl).

Moaxoabl K pa3paboTKe A3bIKOB

MoAaennpoBaHus
K HacTosiueMy BpemMeHU CROXMNUCHL ABa pas3fuyHbIX noaxoaa K

pa3paboTke A3bLIKOB MOAESIMPOBaHUA: HeNnpepbIBHbIN U OUCKPETHbIN
— OTpaxawLume OCHOBHble OCOOEHHOCTU ucCcnefAyeMbiX MeTOAOoM
mogenupoBaHua cuctem. [lostomy AWM penatca Ha ABe
caMoCTOsITeNbHbIE TPynMbl, KOTOpPble COOTBETCTBYHT ABYM BuAam
uMunTaumn, pasBuBaBLUMMCA He3aBUCUMO Apyr OT Aapyra: Aans

MMUTALUUNUN HeNnpepbIBHbIX N ANCKPEeTHbLIX NpoLleCcCOB.



Ona mogenupoBaHUA HenpepbIBHbIX MPOLECCOB MOryT ObITb
ucnonb3oBaHbl He Tonbko ABM, HoO un 39BM, nocnegHue npwu
COOTBETCTBYHOLWEM MNpPOrpaMMMpoBaHUM UMUTUPYHOT pasfiNYHble
HenpepbiBHble npouecchl. pu 3atom I3BM obnaparoTt Oonbluen
HaAeXHOCTbK B 3KCnnyaTtauMM UM MNO3BONAKT MONYYUTb BbICOKYHO
TOYHOCTb pe3ynbTaToB, U4YTO NpPUBENO K pa3paboTke SA3bIKOB
MoaenupoBaHusi, oTobpaxawwux mMoaenb B Buae OJZIOKOB TaKuUX
TUNOB, KOTOpPble WUrpalwT poSfib CTaHAapTHbIX 6nokoB ABM
(ycunutenen, uHTerpaTtopoB, reHepaTopoB (pyHKUMUM U T. N.).

3agaHHaa cxema moaenupyrollero anroputma npeoobpasyetcsa B
CUCTEMY COBMECTHO paccMmaTpuBaemMbix AauddepeHUMnanbHbIX
ypaBHeHun. MogenupoBaHue B 3TOM criy4ae CBOAUTCSA, NO CyTU Aena,
K OTbICKAHUKO YMUCINEHHbIX pPelWeHUNn ITUX YpaBHEHMN NpwU
MCMONb30BaHNN HEKOTOPOro CTaHAAPTHOro NowaroBoro metopaa.

YHuBepcanbHaas 3BM — ycTpoUCcTBO [AOMUCKpPeTHOro Tuna, a
NOo3TOMYy [AOJIKHa obecneymMBatb [AOUCKPETHYH anmnpoKkcumauuro
npouecca ¢pyHKLMOHUpPOBaHUA uccrieayemMom CUCTEeMbI S.
HenpepbiBHbIe U3MeHeHMA B  npouecce (PYHKLUOHUPOBAHUA
peanbHOM CUCTEeMbl OTOOpaxakwTcAa B AOUCKpeTHoOM wmopenu M,
peanusyemMou Ha 3BM, HeKoTopou nocriefoBaTesibHOCTbLIO
AUCKPETHbIX COObLITUW, U Takue MoAeNnn Ha3bIBalTCA ModesisiMuU
JuckpemHsbix cobbimui. OTAenbHble COObLITUA, OTpaXxaemble B
AUCKPETHOU MoAaenun, MoOryT onpeaensaTbCcA C OONMbLWOM CTENeHbH
NpPUONMXeHNa K AeUCTBUTESIbHOCTU, UTO obecrnevynBaeT aAekKBaTHOCTb
TakKnX AUCKPETHbIX MoAeneun peanbHbIM npoueccam, NpoTeKarwlwmm B
cucrtemax S.

Apxumekmypy AWM, T. e. KOHUENUMIO B3aUMOCBAI3eN IJIEMEHTOB

A3blKa KaK CJTOXKHOW CUCTEMbI, U TEXHOSIOI1I0 nepexona otT CUCTeMbl S



K ee MawuHHoOM mMogenu M, MOXHO npeacTaBUTb CrieayloLlwuMm
obpasom:

1) o06bekTbl MopenupoBaHua (cuctembl S) onucbIBarOTCA
(oTobpaxaroTcs B A3blKe) C NOMOLLbI HEKOTOPLIX aTPUOYTOB A3bIKA;

2) aTpubyTbl B3auMOAEUCTBYHT C npoueccamMmu, aaeKkBaTHbIMMU
peanbHO NpoTeKawLwnM ABIEHUAM B MoaeriupyemMom cucteme S;

3) npoueccbl TPeOyHT KOHKPEeTHbIX YCNOBMMW, onpeaensitowmx
JIOrM4YeCKYyH0 OCHOBY M nocnenoBaTeNibHOCTbL B3aMMOA4ENCTBUA 3TUX
npoLeccoB BO BPEMEHMU;

4) ycnoBus BIJIMAKT Ha COObLITUSA, UMeKLWMUEe MeCTO BHYTPMU
obbekTta mogenupoBaHuAa (cuctembl S) U Npu B3auMoOOeUCTBUM C
BHewHen cpeanon E;

5) coObITUA U3MEHSAKT COCTOSAHUA Mopenum cuctembl M B
NPOCTPaHCTBE U BO BPEMEHM.

B OonblwMHCTBE cCriy4yaeB C MOMOLLLI MALWUHHbLIX MoAernen
UCCreayrTCA XapakTepucTMKM U noBegeHMe CcuUcteMbl S Ha
onpeaeneHHOM OTpe3Ke BpeMeHu, NOo3ITOMy OAHOM U3 Haubonee
BaXHbIX 3apad npuv co3gaHUM Moaeriu CUMCTeMbl U BblOOpe fA3blka
nporpaMmMupoBaHUA MOAENun ABNSIeTCA peanu3auunsa ABYX (PYyHKUNN:

1) KOppeKTUpoBKa BPpeMEHHON KOOpAUHATbl COCTOSIHUA CUCTEMbI
(«npoaBuxeHue» BpeMeHU, opraHM3auumsi <4acoB»);

2) obecneyeHue COrfIacoBaHHOCTU pas3fiMYHbIX OFIOKOB W
cobbITUM B cucteme (CMHXpOHM3auuMs BO BpeMeHU, KoopauHauusa c

ApyrumMmu 6nokamm).

Knaccudmkaumm a3bikoB MoaenmMpoBaHus

Ona mawuHHOro MoaesrnimpoBaHnsa CUCTeMbl S npuroaHbl TPU

cnocoba npoBeneHus BbIMUCNEHUN, B OCHOBeE KOTOPbLIX JIeXUT



npumMmeHeHue uncppoBon, aHaNoOroBom U rMOPMAHON BbIYUCIIUTESTbHOW

S3niku umuTanon- J SI3bIKH 001Iero
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Puc. 1.

ans MoaenMpoBaHus cucrtem MCNONb3YyHTCA KakK
YHUBepcanbHble W npoueaypHo-opueHTupoBaHHble HAOH, TaKk un
cneuynanuampoBaHHble AWM. Tlpu 3tom HAOH npepoctaBnsalOT
nporpaMmMmucTy-paspadotunky mogenu M, GonbLie BO3MOXHOCTEN B
CMbICJie TMOKOCTU pa3paboTKu, OTNagkKm U UCNOSIb3OBaHUA MoAenu.
Ho rmoKocCTb npuobpeTtaeTca LLeHOM donbLnx yCUnum,
3aTpauMBaeMbiX Ha nporpaMmMmupoBaHue MoAenu, TaK  Kak
opraHuMsauusi BbiNoJSIHEHUA onepauuin, oTCHeT CUCTEMHOIO BPEMEHU U
KOHTPOJb X04a BbIYMCIIEHUU CYLLECTBEHHO YCIOXHSAKTCS.

Umerowmeca AUM mMOXHO pa3dbuUTb Ha TPU OCHOBHLIE rpynnbl,
COOTBETCTBYHOLME Tpem TUNam MaTeMaTU4eCKnxX cXeM:
HernpepbiBHble, ANCKPETHble U KOMOMHMpOBaHHbLIE. A3bIKM Kaxaow
rpynnbl npegHasHa4vyeHbl ANs1 COOTBETCTBYHOLEro npeacraBrieHUsA
CUCTEeMbl S npu co3gaHum ee MallMHHOM moaenu M,,.

B ocHoBe paccmaTpuBaemMmoun Knaccucgpukaumm B Hekotopbix ANUM
NeXUT npuHuun ¢GopMUpPOBaAHUA CUCMEMHO20 8pemMeHU. TakK Kak

«CUCTEeMHbIle 4YacCbl» npeaHa3Ha4eHbl He TOJIbLKO AOnAd npoaABUXEeHUsA



CUCTEeMHOro BpemeHu B mogenu M,, HO TakKxe ANl CUHXPOHU3aALUMU
pa3nnyHbIX COOLITUM M onepauMm B MoOAeNn CUCTEeMbl S, TO npwu
OTHECEeHUU TOro MUNN MHOro KOHKPETHOro fisblka MoAesriupoBaHUA K
onpeaeneHHOMY TUMNY HeNb3A He CYUTATbLCA C TUMOM MeXaHu3Mma
«CUCTEMHbIX YacoBY.

HenpepsbieHoe npepctaBrieHMe cCUCTeMbl S cBoauTCcA K
COCTaBfIeHUIO YypaBHEHUN, C NOMOLLbLIO KOTOPbIX yCTaHaBriMBaeTCs
CBA3b MeXAy 3aBUCUMbIMU U HE3aBUCUMbIMU NEepeMeHHbIMU MoAeSIN.
NMpumepom Takoro HenpepbIBHOro nogxoaa ABNSAETCA UCNOfb30OBaHUe
anddepeHumnanbHbIX  YpaBHEHUMN. Mpunuem B [OanbHeuwem
anddepeHumnanbHble YypaBHEHUA MOryT ObiTb MPUMEHeHbl AnA
HenocpeaCTBEHHOro Nosly4eHUs1 XapakTepUCTUK CUCTEMbI.

NMpepctaBneHne cuctembl S B BUAEe TUNOBOM CXeMbl, B KOTOPOM
Yy4YacTBYIOT KaK HenpepbiBHble, TaKk WU [AOUCKPETHble BeJIMYUHBI,
Ha3blBaeTcs KOMb6UHuUposaHHbLIM. CocTOosiHUEe mopenu cucrembl M(S)
onucbiBaeTcd HaOOPOM nmnepeMeHHbIX, HEeKOTOpble W3 KOTOPbIX
MEHAKTCA BO BpeMeHUM HenpepbiBHO. 3aKOHbl U3MEHeHuA
HernpepbIBHbIX KOMMOHEHT 3anoXeHbl B CTPYKTYpPY, 00beauHALYO
anddepeHumanbHble YypaBHEHMA WU YCNOBUSI  OTHOCUTESIbHO
nepeMeHHbIX. lpeanonaraercA, 4To B CUCTEeMe MOryT HacTynaTb
cobbITUA ABYX TUNOB:

1) cobbITUA, 3aBUCSLLUE OT COCTOSIHUA CUCTEMbI;

2) coObITNA, 3aBUCALLIME OT BPEMEHMN.

CoObITUA nepBOro TUna HacTynarkwT B pe3yfibTaTe BbIMNONIHEHUA
YCNOBUN, OTHOCALUUXCA K 3aKOHaM WM3MEHEeHUA HenpepbIBHbIX

nepeMeHHbIX.



Ona cobbITM BTOPOro Tuna npouecc MmoaesiMupoBaHUs COCTOUT B
NPOABMXEHUN CUCTEMHOro BpPEeMEeHUM OT MOMEHTa HacTynJieHus
cobbITUA OO0 crieayloLwero aHanorM4YHoOro MOMeHTa.

B pamkax duckpemHo20 nodxoda MOXHO BblAeNIUTb HECKOJNbKO
NMPUHUMNNanNbHO pasnuyHbixX rpynn AWM.

NMepBasa rpynna AUM noppasymeBaeT HanmMuiue crimcka cooObITUM,
oTNnMYarLwmx MOMEHTbI Havyana BbINOJSIHEHUA onepauuu.
NpoaBmxeHne BpeMeHU OCYLLUECTBIIAETCA MO COOLITUAM, B MOMEHTbI
HaCTYyNnJieHU KOTOpPbIX MpPOU3BOAATCA HeobOXoauMmblie onepauuu,
BKJ1lO4aA onepaumm NonosiIHeHUs crnucka coobITUMN.

NMpu ucnonb3oBaHun SAUM BTOpOM rpynnbl nocrie nepecyeTra
CUCTEMHOIro BpPEMEeHU, B OTNn4YMe OT CXeMbl f3blka COObLITUM,
NPOCMOTP AENCTBUA C UeNibi0 NPOBEPKN BbINOSIHEHNUSA YCIOBUM
Hayana WM OKOHYaHUA Kakoro-nmbo p[encreBvst MNpou3BOAUTCA
HenpepbiBHO. [lpocmoTp AencTtBUM onpegensier o4YepeaHoOCTb
NOABJIEHUA COObLITUMN.

Tpetba rpynna AMM onucbiBaeT cuctemMbl, NOBeAeHNE KOTOPbIX
onpepgensierca npoueccamu. B pgaHHOM cny4vyae nog npoueccom
NOHUMaeTCA nocnenoBaTesiIbHOCTb COOLITUN, CBA3b MEXAY KOTOPbIMU
ycTaHaBfiMBaeTcs C NOMOLWb Habopa cneuuaribHbIX OTHOLUEHUMN.
OvuHaMuka 3anoxeHa B He3aBUCUMO YynpaBrsieMblX nporpamMmmax,

KOTOpPbie B COBOKYNMHOCTU COCTABIAIOT nNporpamMmmMy npouecca.



