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AHHOTaHHH: B pa60Te BBIIIOJIHCH 4dHAJIM3 IIPOrpaMMHBIX KOMIIIICKCOB
«COSSAN-X» m «OpenCOSSAN» ¢ wHenp0 ONpenenceHuss BO3MOKHOCTEH UX
WCIIOJIb30BaHUs JIJIsl MOMCKA ONTUMAJIBHOTO COCTaBa 000pyI0BaHMs BO3OOHOBIISIEMOM
OHCPICTHUKH. BrimonHeHa omnbITHAsA IIPOBCPKa paCcdYCTOB HAa OCHOBC COIIOCTABJICHUIA C
N3BCCTHBIMU ITPOTPaAMMHBIMH KOMILIICKCAMMU.

Abstract: In this work the analysis of software systems "COSSAN-X" and
"OpenCOSSAN" was made to determine the possibility of using for finding the optimal
composition of the equipment of renewable energy. Experimental validation of
calculations based on comparison with well-known software systems

Knwuesvie cnosa:  rxomnviomephoe — MOOeIUposaHue, npocpammHoe
06801/161{61-11/16; ONMuUMU3ayUs, 6bIYUCIUMEIbHbIE Memoowl.

Key words: computational simulation; software; optimization; computational
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KomnbrorepHoe MoaenupoBaHUE ABJISETCS OJHUM U3 HAyYHBIX METOJIOB
UCCJIeIOBaHUSI, HAPALY C TEOPUEH U dKCIIEpUMEHTaMu. MHOTHE SBICHHS MOTYT OBITH
V3Y4YEHBI TOJIBKO C MOMOIIBIO BBIYMCIUTEIBHBIX MPOLECCOB, TAKUX KAK CIIOXKHOE
MOJICTIMPOBAHUE UJIM aHAJIN3 SKCIEPUMEHTAIIBHBIX JaHHBIX. Kpome TOoro, BO MHOTHUX
00J1aCTSIX TEXHUKHU BBIYUCIUTEIBHBIE METO/IbI U BUPTYaAJIbHbBIE MOJEIH UCTIOJIb3YIOTCS
JUIS. pa3pa0OTKU HOBBIX KOMITOHEHTOB, KOHCTPYKIMM M cucteM. OJIHa U3 CaMbIX
OONBIIMX MPOOJEM BUPTYAJHLHOTO MOJICTUPOBAHMS — TOBBINIEHUE JOCTOBEPHOCTH
BBIYUCIIUTEIBHOTO aHAJIN3a. DTO MOXKET OBbITh JIOCTUTHYTO TOJBKO MYTEM BKJIFOUEHUS
VU3MEHUYMBOCTA W HEONPEACICHHOCTH OT PA3JWYHBIX UCTOYHUKOB. M3MEeHUHMBOCTH
MPUCYIIa MHOTUM MPUPOJIHBIM CUCTEMAM U, CJIEI0BATEIbHO, €€ POJIb HE MOXKET OBIThH
yMeHblIeHa. HeonpeneneHHOCTh TakKe BCEraa NPUCYTCTBYET, TAK KaK HEBO3MOYKHO
TOYHO MPEJCKA3bIBATh OYyAYIIHE COOBITHS, [ KOTOPBIX HET PEAJIbHBIX JaHHBIX. XOTS
CTOXaCTUYECKHE METOJbl MpEeUIaraloT ropasfo 0osiee pearuCTHUYHBIA MOAXOA K
AHAJIU3Y W NPOCKTHUPOBAHUIO, UX MCIIOJIB30BAHUE B IPAKTUUYECKUX IPHIIOKECHUSAX
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OCTaeTcsl BecbMa OrpaHryeHHbIM. OJHON W3 MPUYMH SBISETCS TO, YTO pa3pabOTKe
IPOrpaMMHOTO OOECIEUYEeHHs] BEPOSTHOCTHOTO aHalW3a YACISJIM 3HAYUTEIBHO
MEHbIIIE BHUMAHHUS, YEM UX JIETEPMUHUPOBAHHBIM aHAJIOTaAM.

JlpyruM  pacmnpoCTpaHEHHBIM  OTPAaHMYECHHEM  SIBISETCS  TO,  4TO
BBIYUCIIUTENBHBIE PECYPCHl BEPOATHOCTHOTO aHAJIM3a YaCTO HA HECKOJIBKO MOPSIKOB
BBHIIIIE, YeM JICTEPMUHUPOBAHHOrO0. HecMoTps Ha BhIlICONHMCAaHHBIE HEIOCTATKH,
HaZe)KHbIe W A((EKTUBHBIE BBIYUCIUTEIbHBIE HHCTPYMEHTHI HEOOXOIUMBI st
pacuera ¥ MPOEKTUPOBAHUS CIIOKHBIX CTOXAaCTUYECKUX CHCTEM [1].

Tak, Hanpumep, I MOMCKA ONTUMAJIBLHOTO COCTaBa O0OpyAOBaHHS Ha 0ase
BO300HOBIIIEMBIX UCTOYHUKOB 3Heprun (BMD) na kapeape « ACuBUD» Ypanbsckoro
(benepanbHOro yHMUBepcuTeTa OblIa pa3padborana nporpamma «VizProRESy, kotopas
YYUTBIBAET U3MEHYUBOCTH OOJIBIIIOr0 KOJINYSCTBA BXOIHBIX MapamMeTpoB [2, 3].

B 2011 rogy HMHCTUTYT PHUCKOB M HeompenesleHHOcTeW JIuBepIyiabCcKoro
yHUBEpPCUTETa Havyasl pa3paboTKy mporpamMMHoOro obecnedyeHus «Cossan», KOTOPBIN
BKuroyaeT B ce0s «OpenCossan» u « COSSAN-X» [4].

[Iporpammusiii kommuieke «OpenCossan» npeictapiseT co00i MOIIHBIN HAOOP
uHcTpyMeHTOB nakera MATLAB st uncnennoro ananusa, MoA€IMpOBaHUs, aHAIU3A
HAJIG)KHOCTH W ONTHUMH3AlMU YyBCTBUTENBHOCTH. «OpenCossan» HCHOJIb3YET B
KauecTBe MHTEep(deiica kKomaHAHYIO CTpokKy Matlab (puc. 1), a cam mMeTon MOCTyIeH
TOJIBKO JIJIi ONBITHBIX ToJib3oBaTenei. [loaToMy mporpaMma MMEET CIOXHBIM s
OCBOCHHMSI UHTEpdEC, HO MPU STOM SIBJISICTCS] XOPOIIIUM WHCTPYMEHTOM JIJIsl aHau3a
HeonpeaeneHHocteil. Kpome toro, «OpenCossan» MMeeT OTKPBITBIM UCXOIHBIN KO,
YTO IMO3BOJISIET MOJIB30BATENI0 MU3MEHATh MPEABAPUTEIBLHO COCTABJIECHHOE PEIICHUE,
UCCIIeIOBaTh JaHHbIC, BHEAPSTh HOBBIE ANTOPUTMBI, U MHOTO€ Jpyroe. JTO JaeT
BO3MOXXHOCTh ~ CO3/1aBaTh  COOCTBEHHbIE  MHCTPYMEHTBI  JUIsI  pelICHUs
CIICIMAIM3UPOBAHHBIX 3amad. OmmcanHoe mnporpammHoe obecneueHue (I10)
pacnpocTpaHsieTcs OECIUIaTHO.

B 10 xe Bpemsa «OpenCOSSAN» sBasieTcs BBIYUCIUTEIBHBIM —SJIPOM
nporpammHoro  obecrieueHuss «COSSAN-X», KOTOpbl mpeaHa3HAayeH JJisd
KOJIMYECTBEHHOM OIICHKU HEOMPEECICHHOCTeH M aHaliM3a PUCKOB, HO MMeEET Ooliee
yA00HBI HHTEp(ENC.

I'paduueckuit untepdeiic obecrneunBaeT JETKy0 W YAOOHYIO Cpeny s
3amycka MPOTPAMMHOTO OOECIEUYeHHUs, B KOTOPOM MOXHO ONPEICIUTh W
POAHATU3UPOBATh MOJIEIN B MHTEPAKTUBHOM pexume (puc. 2). IDTO JIOCTYMHO C
MOMOIIFI0  PA3MYHBIX TpadUYECKUX HWKOHOK, pEJaKTOpOB, MAacTepOB U
IpeICTaBICHUM, IpeIJIaraéMbIX rpauuecKuM UHTEPPENRCOM MMOIb30BaATENS, KOTOPbIE
UCTIOJIB3YIOTCSL JIJIE  CO3/IaHMsI OCHOBHBIX OOBEKTOB, BBIMOJHEHUS aHAIW3a U
BU3YaJIM3ALIUU BEJINYUH, pEeACTaBISIOIINX UHTEpEC. ['paduueckuit
MOJIb30BaTENIbCKUI HHTEP(DEIC Tak)Ke COMEPIKUT UHTEPAKTUBHYIO CITPABKY, K KOTOPOU
MOKHO JIETKO TOJIYYUTh JOCTYIN, Ha)»aB Ha 3HAYOK CIpaBKu. [[1s ucrnonab30BaHUA
«COSSAN-X» HE0OX0AUMO TPHUOOPECTH JTUIICH3HIO [5].
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Puc. 2. Pabouee okno mporpammuoro komriekca «COSSAN-X»

Hamu ObuT BBIMOSTHEH aHAMU3 MO MCIOJIB30BAHMIO MPOTPAMMHOTO KOMILIEKCA
«COSSAN-X» nu «OpenCOSSAN» mig pacyera KOMIUIEKCHBIX CUCTEM Ha OCHOBE
BUD. bbu1 u3yueH TeopeTUueCcKUil MaTepyraa 1 clieJlaHa ONbITHAS IPOBEPKA PACUETOB
B «OpenCOSSAN». Ha ocHoBaHuM mpojieTaHHoON paboThl MOXKHO CZENAaTh BBIBOJ O
TOM, 4YTO TmpuMeHeHue rmporpammHoro obecrneuenus «COSSAN-X» u
«OpenCOSSANy» miis pacyeTa KOMIUIEKCHBIX CHCTEM Ha OCHOBE BO300HOBIISIEMBIX
UCTOYHHUKOB SHEPrMM BO3MOXHO, HO JUII JTOr0 HEOOXOoAuMoO pa3paboTarb
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CO6CTBCHHYIO MAaTCMaTUYCCKYI0 MOJCIb W IPUBA3ATH K OAHOMY H3 MCTOIOB,
PCAIIM30BAHHBIX B 9TOM IIPOTPAMMHOM KOMILIICKCC.
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