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Pacmmpenue ucnonb30BaHusT MHPOPMAMOHHOTO KalMTala MPHUBEIO K BUPTYAIM3AlHM IPOU3BOJ-
cTBa. B mmpokom cMbIciie BUpTyalu3alus MpeACcTaBiIsieT cO00i «3aMelIeHne PEealbHOCTH €€ CHUMYJIAIIN-
el / 00pazom» 1 «B JFOOOTO pojia BUPTYAILHON PEeabHOCTH YEIOBEK UMEET JIeI0 He C BelIbio (pacrona-
raeMbIM), a ¢ cuMyssinueit (m3o0paxkeHHsIM)» [1, c. 106]. BupTyanu3anust mpoMBIILIIEHHOTO TPOU3BOA-
CTBa MpeAroaraeT 0ToOpakeHre U UMUTALUIO BCEX PeasibHBIX MIPOM3BOJCTBEHHBIX MPOLIECCOB B KHOEP-
HETHYECKOM IIPOCTPAHCTBE C TIOMOIIBIO KOMIIBIOTEPHONW CUMYJISIIMKM M MOJEJIMpoBaHus npoueccos. Co-
3/1aHNE BUPTYaJbHON IPOU3BOICTBEHHON CUCTEMBI HAIIPABJIEHO HA PEIIEHNE Cpa3y HECKOIbKUX 3aa4.

Bo-niepBbIX, KOMIBIOTEPHOE MOJEIMPOBAHUE HCHONB3YETCA JUIsl CKBO3HOTO IUTAHHUPOBAHHUS BCETO
6usHec-niporecca. [1oTpeGHOCTh TaKOro MIAHWPOBAHUS BO3PACTACT [0 MEpPE YCKOPEHUS! TUHAMUKHU OH3-
HeC-TIpoIIeccoB (HEOOXOIMMOCTEL OBICTPO MEHATH KOH(HUTYpAITHIO TPOU3BOJICTBA — aCCOPTUMEHT, KOJIH-
YeCTBO, KAYeCTBO MPOU3BOJUMON MPOAYKLIHUH U, COOTBETCTBEHHO, KOHTPAr€HTOB), ITOBBIIICHHS CTETICHH
MHIMBUAYIH3alHUN IPOAYKIMH, TEXHOJIOIHYECKOTO YCIOXKHEHHS CaMOI0 IIPOU3BOJCTBEHHOIO IIpoliecca
U BCEH LIENOYKHU CO3[JaHMs JOOABIECHHOM CTOMMOCTH LeIHMKOM. Bupryanusanus Ou3Hec-poleccoB mo-
BBIIIAET COIJIACOBAHHOCTH Pa3HBIX CTAAMM MPOW3BOACTBA, YIyYIIaeT KOHTPOJIb HAJ BCEH LIEMOYKOH B
LEJIOM ¥ CHHKAaeT KOJIMYECTBO KOTHUTUBHBIX OMIMOOK (OIIHMOOK, 00YCIOBIEHHBIX YEIOBEUECKHM (aKkTo-
POM). YHHUKaJIbHBIM IPEUMYIIECTBOM KOMIIBIOTEPHOI'O MOJAEIMPOBAaHUS OHU3HEC-TIpoliecca SIBISETCA BO3-
MOYKHOCTh BBISIBJICHHE MEKIUCLUUILTMHAPHBIX OIIMOOK, HaNpHMEp, OMIMOOK Ha CTBIKAX Pa3HBIX MPOU3-
BOJICTBEHHBIX JTaroB, YTO JOCTHraeTcs Onarogaps cBo00THOMY MOTOKY HH(OpMAaIUH.

Bo-BTOpBIX, YK€ CTalo TPagULUOHHBIM HCIIOJIB30BaTh KOMIBIOTEPHOE MOJAEIHPOBAHHUE IIPU IPOEKTH-
POBaHMM NMPOMBIIIICHHON MPOAYKLUH. DTO IIOMOraeT CHU3UTh BPEMs U 3aTpaThl Ha pa3pabOTKy U HOBbI-
CHUTH €¢ TOYHOCTh. BupTyansHast ¢abprka npeaocTaBisieT BO3MOKHOCTh YBHIETh POAYKT 10 TOTO, KaK
oH OyzeT Mpom3Be/IeH, YTO HHTEPECHO KaK MMPOU3BOIUTEINO, TaK U MOTpeduTento. Bce OGombiee pacmpo-
CTpaHEHHUE I0Jy4YaeT UCIOIb30BAHUE KOMIIBIOTEPHON CUMYIISIIMY ISl IPOBEACHUS UCIBITAHUN MPOAYK-
1uu. brarogaps KOMIIBIOTEPHBIM MOJAEISAM, BOCIIPOU3BOIAIINM PEabHbIE MPOU3BOJCTBEHHbBIE CUCTEMBI,
CTaHOBHTCSl BO3MOKHBIM 3apaHee MPOBEPUTH KU3HECIIOCOOHOCTD PEelIeHH 1 00HAPYKUTh OTEHIINAIIb-
Hble oMOKU. MoJenupoBaHue MO3BOJSIET CO3aTh BUPTYAJIbHYIO CUMYJISILMIO IIPOM3BOJICTBEHHOH Olle-
panuy ¢ LeNblo MPOBEPKH MPaBIIBHOCTH €ro (YHKIIMOHUPOBAHUS, BepUPHUKALUU HOBOTO PELICHUS, BbI-
SIBJIEHUS] BOBMOXKHBIX HEMONaI0K U pUcKoB. C 3TOH 1LIenblo BUPTYalIbHBIE MOJEIHU YK€ CErOAHS IIMPOKO
UCIIOJIB3YIOTCS B T€X OTPACisAX MPOMBIIIJIEHHOCTH, K KOTOPBIM HPEABSIBIAIOTCS 0cO0bIe TpeOoBaHUus Oe3-
OIAaCHOCTH, HaIlpUMeEp, aBUACTPOCHHE.

B-TpeThux, KOMIBIOTEPHbIE MOJAETN HCIIOJIB3YIOTCS I MOHUTOPUHTA U AUArHOCTHUKU TPOMBIIIICH-
HOU TpOAyKIMU U cucTeM. s 0003HaYCHUs] BUPTYATBHOW MOJIENU PeanbHOro ((PU3NUEecKoro) MHupa B
PYCCKOSI3BITHOM JIUTEPAType UCIOMB3YEeTCS TEPMUH «1H(ppoBoii nBoHUK». [{ndpoBoit ABOWHUK — «BUP-
TyaJbHBIH aHaJoT (PU3NYECKOTO YCTPOHCTBA, KOTOPBI MOJEIUPYET €ro BHYTPEHHHE MPOIECCHl U MOBE-
JIeHHEe B OKpyxkaromieid cpene» [2]. «CymecTByIOT ABa TMNA MU(PPOBBIX TBOWHUKOB: TBOMHUK PEaTbHOTO
00BeKTa M JBOMHHK IMPOM3BOJCTBEHHON omepanun» [3], - moscHSIOT crieruanuctel. Co3ganne «uudpo-
BBIX JIBOMHUKOB» IIOMOIaeT OTCIICKUBATh COCTOSHUE MPOMBIIUIEHHONW NPOAYKLUMH HA BCEX CTaAUAX
(Ipon3BOACTBO, peanu3alys, UCIOIb30BaHUE, YTUIIN3AIMS), a TaKKe 00ecleunBacT MOCTOSHHBIN MOHU-
TOPHUHT COCTOSTHUS 000pyI0BaHUsI, Olarofaps 4eMy CTaHOBUTCSI BO3MOXKHBIM OOHAPYKUTh €0 U3HOC 0e3
IpEephIBaHKS IPOU3BOACTBA, MPOTHO3UPOBATh COOM KOMIIOHEHTOB M BO3MOJKHBIC HEHCIIPAaBHOCTH. Takasi
METOJUKA JISKUT B OCHOBE CHCTEM MPEAUKATUBHON aHAIMTUKH, UCIIOJIB3yEMOM B MPOU3BOJICTBE I MO-
HUTOPWHTA U IPOTHO3UPOBAHUSI COCTOSHHS 000PY/IOBaHUS B PEKUME PEabHOTO BPEMEHH, a TaKXKe MPo-
THO3UPOBaHUS PabOTHl 000pyAoBaHus B OyaymeM. OHH MO3BOJISIIOT JOCTATOYHO THOKO SKCIUTyaTHPOBATh
0O0JIBIIIOE KOJMMYECTBO PACTIPENIEIIEHHOTO 000PY/IOBaHUS U TIOBBICUTH d()(EKTUBHOCTD YIPABICHHS MPO-
M3BOJCTBEHHBIMH aKTHBAMHU.

BupTtyansHoe mpou3BOACTBO MEHSAET MOAXOJ K HNPUHSITHIO YIPABICHUYECKUX PEIICHUH HA MPOMBIII-
JICHHOM NPEANPHUITUH: PEeLICHUE IPUHUMAIOTCS HE MPOCTO HA OCHOBE TEOPETHUECKUX OLECHOK, a C yde-
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TOM pe3yJbTaTOB BUPTYaJIbHOTO IKCIIEPHMEHTA, KOTOPBIA, 0 CPABHEHHIO C SKCIIEPUMEHTOM HAJI Peaib-
HBIMU O00BEKTaMH, 00XOMUTCS, KaK TMpaBUIiio, ropa3no jaemiesne. [ludpoBbie MTBOWHUKH MO3BOJSIOT CO-
3/1aTh BUPTYAJIbHYI) KOIMIO PEAJbHOI'O0 MHpPa, CTAaBUTh JKCIEPUMEHTHI HEIOPOro U 0E30IacHoO,
a B pealibHyI0 Cpe/ly IEePEHOCUTh YKe MPOopadOTaHHOE pelleHre. B ycnmoBusx Bo3pacTtaroneid TeXHOIOo-
THYECKOU CII0KHOCTH MPOMBINUICHHON MPOIYKIIMK U IPOU3BOJCTBEHHOTO MPOIIECca, YBEIUUHNBAIOIICHCS
CTETICHH WHMBHIYATBHOCTH MPOJYKIIUH, YCKOPSIOMECHCS IMHAMHKH MPOU3BOJICTBA BO3MOXKHOCTH MPO-
BEPUTH HOBBIE PEUICHUS B PaAMKax BUPTYaJIbHOTO DKCIIEPUMEHTA CTAHOBUTCS yCIOBHEM dPPEKTHBHOCTH
(YHKIIMOHUPOBAHUS TPOMBIIIUICHHOTO MPOU3BOJICTBA.

3a cYeT MCTONB30BaHKs BUPTYAIbHOTO MOJICITUPOBAHUS YAAETCS MOBBICHTH COTJIACOBAHHOCThL M TIPO-
THO3UPYEMOCTDH ITPOU3BOJACTBCHHLBIX ITPOILIECCOB 1 ILO6I/ITI)C$1 HaAC)KHOCTHU IIPOU3BOACTBA B IPUHIUIIAAIb-
HO HMHBIC CPOKH. Ha IMPOBEACHUC COOTBECTCTBYIOUINX HUCIBITAaHUN U IIPOBCPOK HJIM BbBICTPpAMBAHUA HOBOI
KOH(HIYpaIluK MPOU3BOJICTBA B PEATbHOM BPEMEHH MOTYT YXOJAUTH TOJBI, B TO BPeMsl Kak MpPH MOMOIIH
BUPTYaJbHOTO MOJICTUPOBAHUSI UCKOMBIN PE3yJbTaT MOXET OBITh TOJyYeH 3a Tapy MecsleB (Helelb,
nHeit). Takoe MpeuMyIecTBO MOXKET OKa3aThCs KIIOUEBBIM Kak Ul MPEANPHUSITHHA, Mepen KOTOPBIMU
CTOWT 3ajjaua OBICTPON ajanTaiuy MPOW3BOJCTBA O] MEHSIOIIHECS 3aIPOCHl TOTPeOUTENIeH MM yCII0-
BUS pBIHKA (HAMpUMEp, TPEANPUATHS, TPOU3BOASAIINE BHICOKO WHANBUAYATU3UPOBAHHBIN MPOAYKT), TaK
U IS TIPEIIPUSITHHA, TIPOIYKITUS KOTOPBIX CTPOTO JOHKHA COOTBETCTBOBATH ONPECICHHBIM TPeOOBaHU-
siM (0€3011acCHOCTh, TOYHOCTH), B TOM YHCIIE TPEOOBAHUAM TEXHUYECKIMX HOPMATUBHBIX TIPABOBBIX aKTOB.

Pacmmpenue ucmonbp30BaHusT MOJISTUPOBAHUS CMEIIAET CO3/IaHue JTO0ABIEHHOW CTOMMOCTH BO BCEH
Hernovke Ha Ooyiee paHHHUN 3Tal — MPOSKTHPOBAHKME — IPH 3TOM COKpAIasi MOCIEAYIOIINE pacXoIbl Ha
Ooitee IIO3AHUX JTallax. B CclIydya€ NpHUHATHA BO BHUMAHUC WHIAWBUAYAJIbHBIX HpeI[HO‘ITeHI/II\/'I KJIINCHTOB
eIl Ha CTa/INH MMPOSKTUPOBAHUS U TUTAHUPOBAHUS U UX IMOCIEAYIONIET0 y4eTa MPH 3KCILTyaTallui U yTH-
JIM3anuru, Iporu3BOACTBO OTACIIBHBIX I/I3]1€J'IPII7[ NI He6OJ'II)HH/IX HapTI/Iﬁ CTAHOBUTCA TAKXXEC BBII'OAHBIM IJIA
NPEAIPUATHS.

Takum 00pa3oM, BHpPTyalIHM3amus MPOU3BOJCTBA CTAHOBUTCS HEOTHEMIIEMBIM DIIEMEHTOM CO3aHHS
CIIOXHBIX KHOEp-(OM3MYECKUX CHUCTEM, pellas cpa3y HECKOJNbKO 3ajad — IUTAHHPOBaHWE OW3HEC-
MPOIIECCOB, MPOSKTUPOBAHUE W HCIBITAHHE TMPOMBIIUICHHOH MPOJYKIIMHA, MOHHTOPHHT M JHArHOCTHKA
MPOMBIIIICHHON MPOAYKIUH B cucTeM. KOMIBIOTEpHOE MOJIETMPOBAHUE HAPSTY C MIPOMBIIIJICHHBIM HH-
TEPHETOM BEIICH, BUPTYATLHBIM BBIYHCICHHUEM, OONBIIUMHU JTAHHBIMA U MHBIMH TEXHOJIOTHUSIMH YETBEP-
TOW TPOMBIIIUICHHOH PEBOITIOIUK CO3/IAaeT 0a3y « IS BHEIPCHUS NMPEIUKATUBHON aHANUTUKA U WH]IMBH-
JIyaJbHOIO0 KAaCTOMH3UPOBAHHOTO MPOM3BOACTBA 10 3ampocy kiueHTa» [3]. Kubep-dusuueckue mpowus-
BOJICTBEHHBIC CHCTEMBI, OOBEAMHSIONINE JTIOACH, OOBEKTHI U CUCTEMBI C X YCIyTaMU U MPHIOKCHUSIMU,
U CO3/AI0IINE TEM CaMbIM WHTEIUICKTYalbHOE IMPOU3BOJICTBO, SBIISIOTCS OCHOBOMW IS CO3JAaHUS «yMHOM
(haObpUKM» U «KYMHOTO MPOIYKTa».
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