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MOJAEJIUPOBAHUE COINUAJIBHO-IOJUTHYECKHUX ITPOLHECCOB:
KOH®JIUKTOJOIrMYECKHUHA ACHEKT

I'yceB Autekceit AJjiekceeBrY

KaHJl. (Uoc. HayK, JOLEHT Kadeapbl TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
nucuuiuivg, TBepckoi punman Poccuiickoi akageMyuu HapOJHOTO X031UCTBA U
rocyaapcTBeHHoOU ciryx0bI ipu [Ipesunente Poccuiickoit denepannu

PO, r. TBepn

dykanosa Haranbs BayeciiaBoBHa

cTyneHT, TBepckoi rmman Poccuiickol akageMuu HapOHOTO X035HUCTBA U
rocynapctBeHHoM ciyx0bl ipu [Ipesunente Poccuiickoit denepanyu
P®, r. TBepn

MamonToBa Anreauna IlaBioBHa

CTyeHT, TBepckoi (prmman Poccuiickol akageMuy HapOJHOTO X035HUCTBA U
rocynapctBeHHo# ciyx0bl pu [Ipe3unente Poccuiickoit denepannu
P®, r. TBepn

AHHOTanusi. B cratbe, MOCBAIIEHHON METOAOJOIMYECKUM IpoOsieMaM, C IO3ULUU
THOKOH()JIMKTOJIOTUH, PACCMOTPEHBl OCHOBHBIE METOJbl MaTEMaTHYECKOI'O MOJIEITMPOBAHUS
COLIMAJIbHO-TTOJINTUYECKHUX MTPOLIECCOB U MPOBENIeH 0030p Harboiee 3HaYMMbIX HAYYHBIX paboT B
00J1aCTH MOJICTTMPOBAHUS TTPOIIECCOB B OOIIECTBEHHO-TIOIUTUYECKOMN KU3HHU.

KuroueBble cjioBa: KOH(DIUKTOIOTHS, MOIETUPOBAHUE COLUATBHO- MOJUTHUYECKUX MPOLECCOB,

CASE-cpenctBa, METO/I aHAIIN3a UEPAPXHHA.

AKTyaJlbHOCTh TEMBI HCCIICIOBaHHMS OOYCIIOBJI€HA IOCTOSIHHBIM pa3BUTHEM U
YCIIO’)KHEHNEM COLIMANIBHBIX IIPOLIECCOB B 0011€CTBE. MEKITHUUECKHE TIPOLIECCHI HA
JAHHBI MOMEHT — 3TO OJIHA U3 c(pep 0coOOro BHUMAaHUS NPEICTABUTENEH BIACTH,
CWJIOBBIX CTPYKTYpP U YJIEHOB HAay4YHO-3KCHEPTHOro cooodumiectBa. lIprumeHenue
HOBBIX METOJMK TIO3BOJISIET HE TOJBKO B OMPEACTICHHON CTETICHH CTPYKTYPHPOBATh
u QopManuzoBath pabOTy 3KCIEPTOB W JIML, MPUHUMAIONIMX PEIICHUS, HO U
CIIOCOOCTBYET CYIIECTBEHHOMY IOBBIIIEHUIO KAaueCTBAa AaHAJTUTUYECKON paboOThI.
ConuanibHble MPOLIECCHI, NPOTEKAIOLIME HA YPOBHE HAIMOHAIBHBIX COOOIIECTB,
OTHHYECKUX  COIIMYMOB,  HEPEIKO  OMPENessIOTCS  HajJudheM  O0YaroB
KOH(JIMKTHOCTH.



Cno0XHOCTh, HEOJHO3HAYHOCTh, MPOTUBOPEUYHMBOCTh W H3MEHUYMBOCTH JIaHHBIX
IIPOLIECCOB CTAaBUT NEpPE] WIEHAMH HAyYHO-IKCIIEPTHOIO COOOIIECTBA 3a/layu I10
IIOMCKY IIyT€W BO3JICHUCTBUA HA NPUYMHBI U NIPUPONY CaMHUX SBICHUW IS
HOpMaiu3aluy  OOCTAaHOBKM M TPEJOTBpalleHHs  KOH(QJIMKTOB  Ha
STHOHALMOHAJIBHOM ITOYBE.

[lo wMuenuto O.®D. Ilabpoma, mpobOiieMa MOACIUPOBAHUS B COLMUAIBHO-
MOJIUTHYECKON chepe akTyanusupoBaach He ciaydaitHo. Cama couuaibHas KU3Hb
Kak B Poccum, Tak 1 BO BCEM MHpE YCJIOKHUJIACh HACTOJIBKO, YTO aJeKBaTHas
OLICHKA MPOUCXOJAIIEIO CTaja HEBO3MOXHOW 0€3 MPUMEHEHHUs CIEeHHaJIbHbIM
oOpazom (dhopManTM30BaHHBIX POIIeIYP. Ceronus TPaJAUIIMOHHBIX
COLIMOJIOTUYECKUX U MOJIUTOJOTMYECKUX METOAOB OKa3bIBAETCA HENOCTATOUHO IS
BCECTOPOHHETO  aHajW3a  MEXdTHHYeckoro  koH(pnukra.  Ckas3biBaercs
HECTAOWJIBHOCTh W TOCTOSIHHAs JAWHAMHUKa COOBITHM, TpeOyrolas ydera Bcei
COBOKYIMHOCTU CYIIECTBEHHBIX (DaKTOpOB. JIMHAMHMKON OTIMYAETCS HE TOJIBKO
CKOPOCTb, HO M HAIIPaBJIEHHOCTb MPOLECCOB, YTO JIUIIAET 3(P(HEKTUBHOCTH IPOTHO3,
OCHOBAHHBI HA JIMHEWHOM JIOTWKE, UHTYWIIMH, OIBITE, METOJIE SKCTPAMOJISLIHUU.
CyliecTBEHHO CKa3bIBAa€TCS M HEOJHO3HAYHOCTh BO3MOKHOM HMHTEpIIpETAIUH,
CTaBsAlllasl pe3yJbTaT MCCIEAOBAHMS B 3aBUCHUMOCTh OT HJEOJOTMYECKOU
NPEAB3ATOCTH, MATEPUAIBLHON 3aBUCHUMOCTH, JINYHOW MPEJAaHHOCTH aHAJUTHKA U
IPOYUX CYOBEKTUBHBIX MOMEHTOB. HeoO0XoauMocTh ydeTra BceX AacnekToB M
(aKTOpOB COLMAIBHO-TIOJIUTUYECKUX MPOLIECCOB M OCOOEHHO MEXITHUYECKUX
KOH(JIMKTOB TpeOyeT MNPUMEHEHHsS] CHUCTEMHOIO MOJAX0Ja. A HEBO3MOKHOCTh
BOCITPOU3BEJEHUS TIOJIHOTO CHEKTPa YCIOBUM COLIMAIBHOTO MPOLIECCa BBIHYKIAET
npuoderath K MOJEIMPOBAHUIO pealbHOU cuTyauuu. Bo3Hukamue e npu 3Tom
MOJIENIN, OTPAXKAIOIINE CIIOKHBIE COLMAIbHO- MOJUTHYECKUE OOBEKTHI, CAMH 10
TaKOW CTEMEHU CJIOXKHBI, 4YTO HX JP(EKTUBHOE HCHOJIb30BAHUE TPYIHO
NPEACTaBUTh BHE MATEMaTHYECKUX ONUCAHUM M NPUMEHEHHS KOMIIbIOTEPHOMN
TEXHUKA. MoJenupoBaHUE COLMANbHBIX MPOLIECCOB Kak MpeaMeTHas 00JiacTh
HAy4YHOI'O 3HaHUs cTaja (OPMHUPOBATHCS OTHOCUTENBHO HenaBHO. C cepenunbl 70-
x 1r. 20 B. CcTanu MOSABIATHCS pabOThl OTEUECTBEHHBIX M aMEPUKAHCKUX
MaTE€MaTUKOB MO MOJEIMPOBAHUIO OOIIECTBEHHBIX MPOLECCOB. IDTO TPYIbI
coBerckux yueHbix: B.M. I'mymkosa, T.H. bnaybepra, 3.I'. ¥Oguna u ap. U3
3apyOeXHbIX y4eHbIX MOXHO Bbaenutb T.JI. Caatu , JI. Baymduubn u ap.
be3ycinoBHO, YTO Hay4YHO-TEXHUYECKUH Mporpecc B OOJACTH KOMIIBIOTEPHBIX
TEXHOJIOTUI ChITpajl OOJIBIIYI0 POJb B CO3/JaHME HOBBIX METOJMK HA CTBIKE
MaTEMaTUYeCKOro MOJEIUPOBAHUS U COLMANIBbHBIX HayK. B 90-x rr. mosiBisiercs
3HAUUTEIBHO OOJIbLIEE KOJMYECTBO PabOT MO JAHHOW TeMaTHKe, MO3BOJIMBIIKX
3HAYUTEIBHO YIIIYOUTh U PACIIUPUTH 3Ty 00JaCTh HAYYHOTO 3HAHMUS.



BoT HEKOTOphIE HCCIIEA0BATENN, BHECILIME CBOM BKJIAJ B PA3BUTHE COBPEMEHHOIO
MOJEIUPOBaHUS conuanbHbIX TporieccoB: O.@. [Ilabpos, FO.M. [TnotunrCckuii, B.A.
[lIBenoBckuii, A.A. Camapckuii, A.Il. MuxaitnoB, E.B. Iumkux,
A.I'. UxapramBwim. Henb3s He ynoMmsiHyTh paOoThl ydeHbIX OMCKOro rocy-
JApPCTBEHHOTO YHUBEPCHUTETA MO pyKOBOACTBOM mpodeccopa A.K. I'yma.

OToit paboueil rpynmoi B paMkax coTpyaHudecTBa ¢ LIeHTpanbHBIM €BpONEeHCKIM
yHuBepcuteToM (BeHrpus) ObLIO HM3/1aHO HECKOJIBKO YYEOHBIX MMOCOOMN U
KOMITBIOTEPHBIX MPOrpaMM JJIi HMHUTAIMOHHOTO MOJEIUPOBAHUS STHUYECKHUX
npoueccoB. O.d. [11abpoB npeayaraeT ciaeayoIue BO3MOKHOCTA MOIETUPOBAHMUS:
aHallu3 CTPYKTYPhl TOJUTUYECKUX OPHUEHTALMN; aHamu3 U KiIaccuuKarms
COLIMAJIBHO-TIOJIMTUYECKUX  CTPYKTYD, IPOTHO3UPOBAHUE  MOJUTUYECKON
AKTUBHOCTU HACEJICHHSI; MOJEIMPOBAHNE COLIMAIBHO- MOJIUTHYECKON 0OCTAHOBKY B
PETHOHE.

FO.M. IlnoTuHCKMI HUCHONB3YeT B CBOEH pabOTE METOJbI CHUCTEMHOTO aHAJIN3a,
KJIACCU(DHULIMPYET UX, IPUBOIUT IPUMEPHI, PACKPHIBAET CYyThH OCHOBHBIE IPUHIIUIIBI
CUCTEMHOr0 MozenupoBaHusi. ABTopoM paccmatpuBaiorcs «CASE» (Computer
Aided Software/ System Engineering komnbsroTepHas IOMOIIb AJI1 IPOEKTUPOBAHUS
CUCTEM) TEXHOJIOT'MH, OXBAThIBAIOLIUE BCE ATAIMbl KU3HEHHOTI'O LUK Pa3pabOTKU
IporpaMMHOro odecrneyeHus: (HopMyJIupoBKa LEIEH CUCTEMBI, TOCTAHOBKA 3a/1a4y
MOJICJIMPOBAHUS HA MIEPBOM 3Tare U NOCTPOCHHUE IUarpaMM ¢ IOMOLIBIO 3aJaHHBIX
CUMBOJIOB M IlepeMeHHbIX Ha BTOpoM. A.A. Camapckui, A.Il. Muxainos
NOCBATUIM  Psii  pabOT MaTEMaTUYECKOMY MOJIETUPOBAHHIO, B  KOTOPBIX
IPOU3BECHO  MOJEIMPOBAHUE  BIIACTHBIX  CUCTEM,  CO3JaHbl  MOJENHU
KOPPYMIIUPOBAHHBIX CTPYKTYpP, MOJEIH TI00aIM3YIOMIErocsi o0niecTBa. ABTOPHI
ONPEAENSIOT MOACIUPOBAHUE CIEAYIOIIUM 00pa30oM: «CYIIHOCTh MOJIEIUPOBAHMS
COCTOUT B3 aMEHE UCXOJHOTI0 OOBEKTA €ro «00pa3oM» MaTeMaTHUYECKON MOJIEIbIO
U Ja’bHEHIIEM U3YYeHUH MOJENIM C MOMOUIbI0 peaju3yeMbIX Ha KOMIIBIOTEpax
BBIYUCIUTEIBLHO-JIOTHYECKUX  alropuTmoBy. Camapckuidi B cBoedl  pabote
paccMaTpyBaEeT IMIMPOKUNM CIEKTP MOJAENEH, HAauMHas OT MPOCTEUIINX MOJENIEH U
3aKaHYMBas CIOKHBIMHU MOJIEISIMU TPYAHO (hopmanu3yembix 00beKkToB. Heckoabko
OTJIMYHBIX METOAMK JISI MOJEIUPOBAHUS MOJUTUYECKUX IPOLIECCOB MpeJaraet
O.H. Oxwranos. OH co31an psx MOJAENIEH ¢ MOMOIIBI0 METONA aHAJIN3a UEPAPXUI
Tomaca Caatu u cuctembl Cascon JI. bnymdunpaa. Meron ananusza mepapxuit
(MAMN) npencrapnser coboil 00IIyI0 METOJOJIOTHIO JJISI PEIICHUS IHUPOKOTO U
pa3HOOOpa3HOro Kpyra MpoOseM, CBSI3aHHBIX C MPUHITHEM YIPABICHYECKUX
peuenuii. 'oBops KpaTKo, 3TO METOAOJIOTHUSA JUIsl CTPYKTYPUPOBAHUS, U3MEPEHUS U
cuHTe3a (HaKTOPOB C LENbIO BBHIOOpAa Cpeld KOHKYPUPYIOIIHMX albTEpHATHUB B
MHOTOKpUTEpUAIbHOU cpene. B TakoM KkadecTBe 3TO MOXET OBITh YCIENIHO
MPUMEHEHO B LEJIAX aHAIN3a STHUYECKUX KOH(PIUKTOB.



Takum 00pa3oM, OCHOBBIBaSICh Ha MaTepuanax BBIIIENEPEYNCICHHBIX padoT,
aBTOPOM  IPEUIOKEHO  CIEAYIOUIee  ONPEACIEHUE  OCHOBHOTO  IOHSTHSL:
MaTEMaTHYECKOE MOAEINPOBAHNE COLUANIBHBIX IPOLIECCOB 3TO CO3JaHUE CTPYKTYP,
rpaduueckux M300paKeHM, CXeM M NPOUYMX aOCTpakUui, MaTEeMaTHUYECKU
YHOPSAJOYECHHBIX 1 OCHOBAaHHBIX Ha MaTEMATUYECKUX MTPUHIUIIAX.

CBsi3M MEXIy COCTaB/IIOMIMMHU YacTIMH (pakTopamu) CXeMbl, CTPYKTYpHI,
rpaduka WIM MaTeMaTHYECKOTO YpaBHEHHUS MOTYT OBbITh OXapaKTEpPHU30BAaHBI Kak
(akTOpHBIE 3aBUCUMOCTH, OCHOBAaHHBIE HA CTENIEHU MPEANOYTEHUS SKCIEPTOM TEX
WIN HUHBIX (PAKTOPOB B HCCIEAyeMOM Impouecce. MoJaeampoBaHue COLUATbHBIX
MPOIECCOB HEOOXOAUMO /il pelleHHs] ABYX THIIOB 3aaad. Bo-mepBeix, i
IIPOTHO3UPOBAHUS U3MEHEHHSI COCTOSIHUS O0BEKTA UCCIEAOBaHMS, T.€. COLIMATIBHON
CUCTEMBl WJIM TMpolecca B MEpCHEeKTHUBE. BoO-BTOPBIX, I  BBISIBICHUS
B3aMMO33aBHCHUMOCTEN M B3aUMOCBSI3€l BHYTpU 00beKTa nccaenoBanus. Ha ocHose
U3YYEHHUS! BBIIIENEPEUUCICHHBIX pPabOT MOXXHO cJedaTh BBIBOJA O TOM, YTO
CYLIECTBYET  MHOXECTBO  METOJOJOTHUH,  MO3BOJSIOIMIUX  MPOU3BOAUTH
MOJICJIMPOBAHUE COLIMAIBHBIX CHUCTEM, a TaK)K€ IMOJIy4YaThb BBIBOABI U MPOTHO3BI.
Taxxe cnexyeT 0co00 OTMETHUTD, UTO IS KAXKI0M U3 UCCIEAYEMBIX CUCTEM MOYKHO
noa0upaTh JIOObIE METOJIMKH, OJHAKO HE CJEeNyeT CYUTaTh, YTO BBIBOJBI M
IPOTHO3bI, TMOJYYEHHbIE TP MCHOJb30BAaHMM TONO WJIM HWHOTO BHJA
MOJICJIMPOBAHUS, HE 3aBUCAT OT SKCIIEPTHBIX OLIEHOK U HHTEPIIPETAIIUN aHATUTHKOM
UMEIOIINXCS JaHHBIX.



