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BBEOEHUE

OaHO W3 HalpaBiIEHUN Pa3BUTHUSL BBIYMCIUTEIbHBIX TEXHOJOTHUN B HACTOSILEE
BpeMs — 3TO pa3pabOTKa HOBBIX MHCTPYMEHTAIBHBIX CPEl, O3BOJISIONIUX CO3/1aBATh
aHATMTHYECKUE W NMHUTAIIMOHHBIE MOJIEHN B PAa3IMYHBIX OTPACIIAX: B HAyKe, 00pa3o-
BaHWH, B )KOHOMHUKE, Ha TTPOU3BOJICTBE, B OM3HECE.

TexHOJornii U CpeCTB MOJIETUPOBAHMS HA CETOAHAIIHUI pa3paboTaHO JOCTa-
TOYHO MHOTO, KaXIbI U3 3TUX UHCTPYMEHTAIBHBIX CPEJICTB MOACIUPOBAHUS OPUCH-
TUPOBAH Ha OMPENEICHHYI0 MeTo0Jornio. HeBo3MOXXHO cpa3y HauMHATh MO/IEIU-
poBaTh KakoM-11OO0 Mporiecc, AJig 3TOr0 HEOOXOIMMO CIeMAIbHOE 00y4YeHHUe CIio-
co0aM, MpUeMaM U TEXHOJIOTHSIM KOMIBIOTEPHOTO UMHUTAIIMOHHOTO MOJICTUPOBAHMUS.
N3yyeHue 1 OCBOEHHE METOAMK M CUCTEM MMUTAIMOHHOTO KOMIBIOTEPHOTO MOje-
JUPOBAHUS SIBJISIETCS OJJHUM M3 BAXKHBIX 00pa30BaTENIbHBIX 3a]a4 HAa CErOHSIITHUN
JIEHb.

CrenuaiucT 1o MOJEIUPOBAHUIO, MPUCTYIAs K PEIICHHUIO 3a/1aud, JOJKEH
3HaTh OCHOBBI TMHAMUYECKHX IPOIECCOB, MOAXOAbl U METOJbI PEIICHHS CIIOXKHBIX
MPOIIECCOB M CUCTEM, B TOM YHUCJIE AHAUIUTHYECKUX U UMUTAIIMOHHBIX, a TAKXKE KOH-
KpeTHbIe MH(POPMAIIMOHHBIE CUCTEMbI MOJICIMPOBAHUS M UCHOJIb3YEMbIEC B HUX SI3bI-
KU mporpamMmmupoBanus. Cpeln MHOKECTBA CPEJ aHATUTHYECKOTO MOJACIHPOBAHUS
0azoBbiMU siBIsITOTCS: Maple, MathCAD, MATLAB, Mathimatica, u npyrue.

Hauboiiee pacnpocTpaHeHHBIM U JIOCTaTOYHO YJOOHBIM CIOCOOOM MOJIEIHPO-
BaHUS CJIOXKHBIX CHUCTEM SIBJISIETCSI UMUTAIIMOHHOE KOMITBIOTEPHOE MOJICIUPOBAHUE
O00BEKTOB U MPOIECCOB peanbHOro Mupa. [Ipu oOydeHHr MOACIUPOBAHUIO CIOKHBIX
cucteM B Poccuu mupoKo MCHONB3YIOTCS MHCTPYMEHTAJIBHBIE Cpelbl pa3paboTKu
BU3yaJIbHBIX AHAJIMTUYECKUX W HWMHUTAIMOHHBIX MOJEJNEH CIOXKHBIX CHUCTEM:
MvStudium, mpunoxenuss cucteMbl MATLAB: Simulink m SimEvents, Arena,
AnyLogic, Pilgrim, Simul8 u np. Ocoboe mecto cpenu cpea pa3pabOTKH KOMIIbIO-
TEPHBIX MOJEJIEW CIOXKHBIX CUCTEM NpHHAICKUT pacmmpenuto GPSS, mmeromen
cTaTyc CTyauu moj Ha3zBanueM «Pacmmpennsiii penaktop GPSS Worldy, mo3Bosns-
IOIIEMY CTPOUTh UMHUTAIIMOHHBIE MOJIENIM O4YeHb CI0okKHbIX cucteM [10]. Ho s BO3-
MOKHOCTH OIIEpPUPOBATH 3TOW MPOTPAMMHON CPENOM U MOJIy4YaTh MPU MOAEIUPOBA-
HUU BEPHBIE PE3YJIbTAThI MMOJIH30BATENb PACIIMPEHHOTO PEIAKTOPA JOJKEH OBJIAJIETh
TEXHOJIOTHEH paboThl B cpejie, MOHATh €€ (PYHKIIMOHAIBHBIE OCOOCHHOCTH, B ITHUX
1ensx ObLT pa3paboTaH MPAKTUKYM MO OCBOCHHIO TEXHOJIOTMHU pa3pabOTKH KOMIIbIO-
TEPHBIX MOJIeJICH CIIOKHBIX CUCTEM B paciupeHHoM peaaktope GPSS World.

[Ipenmy1ecTBO HHCTPYMEHTAIBHBIX CPEACTB UMHUTAITMOHHOTO MOJICTUPOBAHUS
B TOM, YTO MMMTALIMOHHBIE MOJIENIN MO3BOJSIOT HCCIEN0BATh JIO0YIO CIOXKHYIO Op-
raHU3aIMOHHO-TEXHUYECKYI0 CHCTEMY MPH PA3IUYHBIX CLEHAPUSIX B MPOIECCE €ro
MPOCKTUPOBaHUS, (YHKIIMOHUPOBAHUS W MOJEPHHU3AIMUA. DTO TIO3BOJISIET BBHISBUTH



«y3Kue MecTa» B ee paboTe U BbIpabOTaTh PEKOMEH AU 110 ONTUMU3AIMK U yCTpa-
HEHUIO TpUYUH HeI(D(PEKTUBHON pabOTHI peaabHOU MOAETUPYEMOM CHCTEMBI.

OnHMM W3 TPUOPUTETHBIX HAMPABICHHA MOATOTOBKU WH)XEHEPOB B OOJACTH
nHOOpMATHKA U WHPOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHH SIBISICTCS Pa3BUTHE WH-
KEHEPHO-TEXHUYECKOT0 MBIIIIEHUs. B 3TOM cMbICiie 00ydeHrne CTyAEHTOB TEXHOJIO-
T'UsM pa3pabOTKH UMUTAIMOHHBIX MOJIENIEH CIIOKHBIX CUCTEM KakK MH(OPMAIIMOHHBIX
cucteM Ha ocHoBe rpymnnbl ['OCT 34 u 19 sBnsieTcss 0CHOBHOM 3a1aueit o popMupo-
BaHMIO 0a30BBIX 3HAHUM, B YACTHOCTH HAy4YHO-HCCJIEAOBATEIHLCKUX KOMIIETEHTHO-
CTEU MHXKEHEPA.

JIaHHBIM TOPAKTUKYM [0 HMHUTALHMOHHOMY MOJEIUPOBAHUIO JUCKPETHO-
COOBITHIHBIX MpoIiecCOB B paciperHHoM peaakrope GPSS World cocrout u3 uersi-
pex Iias.

B nepBoii riaBe npuBeeHbl OCHOBHBIE MOHSTHSA, UCIOIb3YEMbIE TIPU MOJICTHU-
POBaHMM CUCTEM MAacCOBOI'O OOCIYXMBAHUS, OCHOBHBIX OIEPAaTOPOB fA3bIKA MMUTAa-
nuoHHoro MozaenupoBanus GPSS, 06 HHCTpyMEHTAIbHOM CPEJICTBE MOJEIUPOBAHUS
«Pacmmpennsiii penakrop GPSS Worldy.

Bo BTOpO#1 rnaBe u3naraercd napaaurmMa o0 ypoBHSX UMHUTALIMOHHOTO MOJIEIH-
poBanusi. CoryiacHO 3TOW mapaaurmMe pa3padoTaHbl METOAMYECKUE PEKOMEHAAIMU B
BUJIE JIAOOPATOPHBIX PAOOT, MO3BOJIAIOIINE CTYIEHTaM OCBOUThH TEXHOJOIHI0 UMUTA-
IIMOHHOTO MOJICJIMPOBaHUs B paciiupeHHoM peaakrtope GPSS.

Tpetbsi raBa MOCBsIIEHA pa3pabOTKe HWMHUTAIMOHHBIX MOJENed Ha YpOBHE
y4e0HO-UCCIIEI0BATENLCKOIO MOICIMPOBAHUS CIIOKHBIX CHUCTEM B PaCIIMPEHHOM pe-
naktope GPSS World wu npencraBieHsl 3amaud i pa3pabOTKU UMUTAITMOHHBIX
YCTaHOBOK JIJI1 MOACJIMPOBAHUS Y3JI0B U 3JIEMEHTOB BBIYUCINUTEIBHBIX CETEH.

B uyerBepToil rnaBe mnpuBEACHBI Pa3pabOTKM HMMHTALMOHHBIX MOJENEH Ha
YPOBHE HAYyYHO-HMCCIIEOBATENbCKON padOThl. 34€Ch MPUBEACHBI 3TAllbl UMUTALIUOH-
HOTO MOJICTTUPOBAHMS M MX COTJIACOBAHHOCTH C JTallaMU BBITIOJIHEHHS BBITYCKHOU
KBATM(PUKAIIMOHHON pabOTHI.

[IpencraBieHHbIE UMUTAIIMOHHBIE MOJIETTH TTOCTPOEHBI B IEPBOM MPUOTMKEHUH,
COOTBETCTBEHHO MOTYT OBITh YTOUHEHBI U JIOpa0OTaHbl MOCE aHadn3a U 00CYyXIe-
HUS CO CIEUUAINCTaMu B COOTBETCTBYIOLIEH oTpaciu MoaenupoBanus. Ha npumepe
pa3paboTKu y4eOHBIX U MCCIIEIOBATEILCKUX pa0OT MOKa3aHbl HEKOTOPBIE BO3MOXKHO-
CTM MHCTPYMEHTa Pa3pabOTKU MMMTALMOHHBIX Mojenel «PacmupeHHblid pegakTop
GPSS». B xon1ie mocobust mpuBeneHa peKoMeHIyeMast JIUTepaTypa.

[IpakTuky™Mm mpegHa3HauyeH s O0aKalaBpOB, MAarUCTPOB, 00YJAIONTUXCS TEXHO-
JIOTUSIM UMHUTAIIMOHHOTO MOJIETMPOBAHNS, MIPENoIaBaTesield, pa3pad0oTYNKOB KOMITh-
IOTEPHBIX MOJICJIEH U HAyYHBIX PaOOTHUKOB, 3aHUMAIOITUXCS pa3pabOTKaMU KOMITh-
IOTEPHBIX MOJIEJIEH CIOXKHBIX CHCTEM Ha OCHOBE METOJOJIOTMH JHUCKPETHO-
COOBITUITHOTO MOJIETTUPOBAHMUS.



MABA 1. CPEOA OUCKPETHO-COBbITUAHOIO MOOENUPOBAHUA
GPSS WORLD U Ero PACLUUMPEHUE

1.1. OCHOBHbIE NOHATMS TEOPUM CUCTEM MACCOBOrO 0BCNYKMBaHNS

[IpumepoB cucTeM MaccoBOTO OOCTYKMBAHMS, KOTOPbIE OKPYXAIOT HAC, MOXK-
HO MIPUBECTU OYEHb MHOTO, IPAKTUYECKU BCE CUCTEMBI, KOTOPbIE OTHOCATCA K cdepe
00CITY>KHBaHUS - 3TO MarasuHbl U aTelbe JIIOObIX TUIIOB, aBTOMOOMIIbHBIE 3alPaBKH,
CEpBHUCHBIE MacTepCKHUE, MapUKMaXepCKue, aJBOKATCKUE U HOTapUaIbHbIE€ KOHTOPHI,
KOMOHWHATHI OBITOBOTO OOCITY)KMBaHUs, 0AaHKOBCKHAE CUCTEM, aBTOMOOWIIBHBIE IOPOTH
u T.4. [lo Teopun cuctem maccoBoro obcmyxuBanus (CMO) onuchIBarome u mos-
BOJISIIONICH Co37aBaTh pa3inuyHble MaTemMatuueckue moaenu CMO makcuMmanabHO
NPUOIMKCHHBIX K peaIbHBIM, HAIIMCAHO MHOXECTBO padboT u KHUT (cM. [2, 6, 11, 30,
37, 49] u ccblku, TUTEPaTypy B HUX).

Cucrtembl MaccoBOTO OOCTY>KUBaHHUSI TOJPA3JIEISIOTCS HAa OJHOKAHAIbHBIE U
MHOTOKaHaJIbHbIE, C OTKa3aMH, C OTPaHUYECHHEM OuYepeau OOCITYyKUBaHUS U OECKO-
HEeuHOU ouepeanto. K mpuMepy, K OJHOKAHAJIbHBIM CUCTEMaM OTHOCATCS CHUCTEMBI,
COCTOSIIIINE W3 OJHOTO YEJIOBEKA, KOTOPHIA OOCTYKMBAET KJIMEHTA B TOW WM MHOU
chepe obcmykuBanus. KiueHTh NpuXOJsAT B CUCTEMY OOCITY>KMBAaHUS B CIydailHbIC
MOMEHTHI BpeMeHU. BpeMs oOcimykuBaHusi B 000N CUCTEME TaKXKe SIBIISETCS CIy-
YailHBIM U MTOYUHSETCS] KAKOMY-TO 3aKOHY pacIpeiesieHus.

[IpumMepoB MHOTOKaHAJIBHBIX CHCTEM MACCOBOTO OOCITYKMBaHUS MOKHO TPUBeE-
CTH TaKX€ MHOTO 3TO CyIepMapKeThl, 0aHKOBCKHUE CHUCTEMBbI, MHOTOIIOJIOCHBIE aBTO-
MOOUJIBHBIE JOPOTH U APYTHE CUCTEMBI, B KOTOPBIX UMEIOTCS Mapajuie/ibHbIe KaHAJbI,
JIMHUY, TPUOOPHI 00CTYKUBAHUS.

Takum 00pa3om, cucrtema maccoBoro oocmyxuBanus (CMO) — 3To COBOKyI-
HOCTb MPUOOPOB, KAHAJIOB, CTAHKOB, JIMHUN OOCIY>KUBaHUS, HA KOTOPBIE B ClIydai-
HbIC WJIN JETEPMUHUPOBAHHBIE MOMEHTHI BPEMEHHU IMOCTYTAIOT 3aBKU Ha OOCITYXU-
BaHUE.

B 3aBucuMOCTH OT CKOpOCTEH MOCTYIUICHUS U OOCITYKUBaHUS 3asIBOK, CHCTEMa
MacCOBOT0 0OCITy>KUBaHUS OBIBAET C OTKAa3aMU UJIM C OUYEPEIbIO.

Ouepeovio OyaeM Ha3bIBaTh IPYIITY 3asBOK, OXKUIAFOIINX 00CTY>KUBAHUS.

Ha puc. 1.1 cxematuyHo npeAcTaBiI€Hbl BUIbI CUCTEM MAacCOBOTO OOCITYyXHUBa-
HUSI, 371eCh 3aBKHU MOCTYIMAIOT B HAKOMUTENb, TJI€ B 3aBUCUMOCTH OT COOTHOIIICHUS
BPEMEHU MOCTYIUICHUS W O0CTYKUBAaHHS MOKET 00pa30BaThCs O4Yepeb Ha 00CITyKU-
BAaHUE WJTU HET.

Jrobast cucteMa MaccoOBOTO OOCTY)KMBAHHS XapaKTEPU3YETCS CIEAYIOIMIUMHU
CIIy9aifHBIMH TTEPEMCHHBIMU:

Hnmepean npubvimusi 3asBOK — 3TO UHTEPBAJI BPEMEHH MEXK]y MOCIIEI0BATEb-
HBIMH MOMEHTAMH MPUOBITHS 3aBOK B CUCTEMY.
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Bpems obcnysicusanus — 310 Bpems, TpeOyeMoe puOopy AJisl BBITIOJHEHUS 00-
CITy’KUBaHUS.
B cooTBeTCTBUYU € 3TUMU ONPEEICHUSIMHU BBOISATCS MTOHSATHE CPETHEH CKOPOCTH

IIOCTYIUIEHHS 3aBOK A U CpemHell CKOpocTH 0OCITyKUBAaHUS [ B JAHHOM CHCTEME
MacCOBOT'O O0CTYKUBaHUSI.

Puc. 1.1.0qH0KaHaIBHBIC (2) 1 MHOTOKaHAJIbHBIE (0, B) CUCTEMBI MAaCCOBOT'O 00CITY-
KUBAHUS

B umciio cimydaliHBIX TTepEeMEHHBIX MOKHO BBECTH TaKXKe CICTYIOIINE XapaKTe-
PUCTUKU CHCTEMBI MAaCCOBOTO OOCITYKUBAHUS:

1.Yucno 3asiBOK, MpHUOBIBIIMX Ha OOCTYKMBaHUE 3a 3aJaHHBIA MPOMEKYTOK
BpPEMEHU.

2.Ywucno 3asiBOK, KOTOPHIE MOMAaIN Ha OOCITYKUBAHUE CPa3y XK€ MO MPUOBITUH.

3.Cpennee BpeMst mpeObIBaHUS 3a51BOK B OUEPE/IU.

4.Cpennsis IJIMHA O4YEPEIU.

S.MakcumanbHas 1JIMHA OYEPEIH.

6. 3arpyeHHOCTh MPUOOpa, SBISIONAscs GyHKIMEH BpeMeHH, KOTOpOe MmoTpa-
YEHO MPUOOPOM Ha OOCITYKUBAHHE B TCUCHUE 33JIaHHOTO MTPOMEKYTKA BPEMEHHU.

OTH XapaKTepUCTUKH SIBIISIOTCS OCHOBHBIMHU TMOKa3aTeasiMu d(PQPEeKTUBHOCTU
CHUCTEMBI MAaCCOBOT'O OOCITY>KHBAHUSI.

[IpeaMeTOoM TEOPUU MacCOBOTO OOCITYKHBAaHHUS SIBJISETCS MOCTPOCHHE MaTeMa-
TUYECKUX (QHATUTUYCCKUX W MMUTAIMOHHBIX) MOJCIICH, CBSA3BIBAIOIIMX 3aJaHHBIC
ycioBust padbotel CMO (4mcio 3asBOK, KaHAJIOB, XapaKTep MOTOKA 3asiBOK U T.II.) C
nokaszareisiMu 3pdektuBHOCTH CMO, ONUCHIBAIOIIMMHI €€ CIIOCOOHOCTh CIIPABIISATh-
Csl C IOTOKOM 3asiBOK.



s mocTpoeHUs UMUTAITMOHHON MOJIENIM CHCTEMbl MacCOBOTO OOCTY>KMBaHUS
HEO0OXOMMO OTIPEICTUTh YCIOBUS ISl XapaKTEPUCTUK CUCTEMBI:

1.Cny4aitHpie TIEpeMEHHBIC UHMEPBAL NPUOLIMUL U 8peMsi 0OCYHCUBAHUS SIB-
JISIFOTCSL PABHOMEPHO pacipeeIeHHBIMU U TPUHUMAIOT TOJIBKO 1€JIbI€ 3HAYCHUSI.

2.Bce npuObIBaroIe 3asiBKA JTODKHBI OBITh OOCTYKEHBI HE3aBUCUMO OT JIJTUHBI
odepeiu.

3.BHauajne MoJeIMpOBaHUS CUCTEMa «ITyCTa», T.€. HET o4epenu, U 00CITyK1uBa-
IOIKKN puOOp CBOOOICH.

4 MopenupoBaHue MPOJOJHKAETCS 10 TEX MOP, MoKa He OyAeT TOCTUTHYTO 3Ha-
YEHHE MOJEIBHOIO BPEMEHM, 3aJJaHHOE JUISI 3TOW MOJIECIM B KayeCTBE OJHOTO W3
BXOJHBIX JAHHEBIX.

[Ipu MozienMpOBaHUM CUCTEM MACCOBOTO OOCITYKUBAHUSI COBEPILIAIOTCS HEKOTO-
pbie coovimus. CoOOBITUS pa3ACsAIOTCs Ha JIBE KAaTETOPHUU:

1.0OcHOBHOE COOBITHE — 3TO TaKoe COOBITHE, BpeMsl BO3HUKHOBEHHS KOTOPOTO
MOXHO 3aIlJTaHUPOBATh 3apaHee. DTO, HAIPUMEP, IPUXO/] 3asIBKH, HAYAJI0 00CITYKHU-
BaHUS U 3aBEpIICHUE 00CITYKUBAHUS.

2.BcniomorarenbHOE COOBITHE — 3TO COOBITHE, BPEMSI BOZHUKHOBEHHUSI KOTOPOTO
HEBO3MOXKHO 3aIJIAHUPOBATh 3apaHee. ITU COOBITUS BO3HUKAIOT TOTJIA XK€, KOT/a U
OCHOBHBIC, HO SIBJIISTIFOTCS 3aBHCHUMBIMM, BO3HHKAIOIIMMH KaK CJIEJICTBHE OCHOBHBIX
COOBITHIA.

Taiimep mooenvroco epemenu. IIpoMeXKyTOK BpeMEHHU MEXKIY HA9aJIOM MOJICIIH-
POBaHUSI M €O 3aBEPIICHUEM Ha3bIBACTCS MOOenbHbiM epemenem. Tak Kak pabora
MOJIEJIM CBsI3aHa C IMOCJICA0BATEIBHBEIM BOSHUKHOBEHHEM COOBITHM, TO BIIOJIHE €CTe-
CTBEHHO HMCNOJIb30BaTh NoHsATHE Taiimep MojenbHOrO BpeMeHrB B Ka4eCTBE OAHOTO
M3 DJIEMEHTOB MOJIEJIA CUCTEMBI. [[JI1 3TOr0 BBOAAT CIEIUAIBHYIO MEPEMEHHYIO U
UCIIOJB3YIOT €€ JyUIs (PUKCcalu TeKyIero BpeMeHu padboTel Mojaenu. OnuiieM Tenepb
HEKOTOpBIC crieln(puIecKre CBOMCTBA TaliMepa MOJICIIBHOTO BPEMEHH.

Korna naumHaercss MoJenupoBaHHe, TakMep MOJCIHLHOTO BPEMEHH OOBIYHO
yCTaHaBJIMBAIOT Ha HyJIEBOE 3HaueHHE. Pa3paboTumK caM pemraeT BOMpoc O TOM, Ka-
KO€ 3HAUYC€HHUE PEajbHOr0 BPEMEHHU NMPHUHSATH 3a TOUKY oTcueta. Hampumep, Hauamy
OTCUETa MOXKET COOTBETCTBOBATh 8 4 yTpa MepBOro Mojenupyemoro jHs. PazpaboT-
YUK TAKXKE JOJKEH PEIUTh BOMPOC O BHIOOPE BEJIWYMHBI €IUHUIIBI BpeMeHHU. Enu-
HUILIEW BpeMeHU MOXeT ObITh 1 ¢, 5 ¢, 1 muH, 20 mun uwnu 1 4. Korga eaununa Bpe-
MEHHU BhIOpaHa, BCE 3HAYEHUSI BPEMEHHU, MOJIy4aeMbIe TIPU MOJICTUPOBAHUH WJIH BXO-
JISITUE B MOJIEITb, TOJKHBI OBITH BBIPAKEHBI YEPE3 ATY AUHUILY.

Ha mpakTtuke 3HaYeHUS MOACIHHOTO BPEMEHH JIOJDKHBI OBITH JIOCTATOYHO Ma-
JIBIMU 110 CPABHEHUIO C PEAIbHBIMU TPOMEXYTKAMHU BPEMEHH, TPOTEKAIOIINUMHU B MO-
nenupyemMoil cucteme. B naHHOW cucteme OObIYHO BBIOMPAIOT €AMHUILY BPEMEHH,
paBHyto 1 muH. Ecu mpu MoaenMpoBaHUM HEKOTOPOW CUCTEMBI MIPU TEKYIIEM 3Ha-
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YEHUU MOJIEIbHOTO BPEMEHHU €€ COCTOSIHHUE U3MEHUIIOCh, TO HY)KHO YBEJIWYUThH 3HA-
yeHue Ttaiimepa. YToObl onpenennTh, Ha KaKyl0 BEMYUHY JODKHO OBITh YBEIUYEHO
3HAYEHHE TaliMepa, UCIOJb3YIOT OAUH U3 ABYX METO/OB.

1.Konyenyus gpuxcuposarnno2o npupawjenus 3HaveHuti mamumepa

[Ipu TakOM MOJX0/1€ YBEIUUMBAIOT 3HAYEHUE TaliMepa POBHO HA OJHY €AUHUILY
BPEMEHU. 3aT€M HYKHO IPOBEPUTH COCTOSIHUE CUCTEMBI U ONPENEINUTh T€ U3 3aIljia-
HUPOBAHHBIX COOBITUH, KOTOPBIE TOJKHBI TPOU30UTH MPU HOBOM 3HAYEHUU TalMepa.
Ecnu TakoBbie UMEIOTCS, TO HEOOXOJMMO BBITIOJHUTH ONEPALMH, PEaTU3yIOLIUe CO-
OTBETCTBYIOIINE COOBITHS, CHOBAa M3MEHUTh 3HAYCHHUE TailMepa Ha OJHY CAMHHILY
BpEMEHU U T.1. Eciu npoBepka mokakeT, 4yTo JjIsl HOBOIO 3HAUYEHHMs TaliMepa He 3a-
IUTAHUPOBAHO HHU OJHOTO COOBITHSA, TO MPOU30MAET MEepeBMKCHUE TaiiMepa HEmo-
CPEIICTBEHHO K CIEAYIOIIEMY 3HAYCHHIO.

2.Konyenyus nepemenno2o npupawjeHus 3Ha4eHuti maumepa.

B srom ciydae ycinoBHEM, BBI3BIBAIOIIMM IPHUPALICHUE TalMepa, SBISAETCA
HACTYIUICHHE BPEMEHHU «OJM3KOro coObITUs». bin3koe coObiTHE — 3TO TO COOBITHE,
BO3HMKHOBEHHE KOTOPOTO 3aIJTAHMPOBAHO HAa MOMEHT BPEMEHH, PaBHBIM CIIEIYyIO-
niemMy OJvKallleMy 3HAYEHUIO TaliMepa MojesbHOro BpemeHu. Konebanus npupa-
HIEHUS TaliMepa OT ciiyyas K Clydaro OOBSCHAIOT BBIPAXKEHUE «IIEPEMEHHOE Mpupa-
HIEHUE BPEMEHUY.

3asepuwienue moodenuposanus. OOBIMHO TOCHE KaKOTO-TO MOMEHTa BpPEMEHHU
HACTYMaeT HEOoOXOAMMOCTh MpPEeKpaTUTh MojeaupoBaHue. Hampumep, HyXHO
IPEeIOTBPATUTh MPUXOJ HOBBIX 3asBOK B CUCTEMY, HO OOCIyKMBaHUE HA/O MPOJO0JI-
&KaTh 10 0CBOOOXAEHUS cucTeMbl. OHUM U3 CIOCOOOB SIBJISIETCS] BBEJCHUE B MOJIEIIb
OCHOBHOI'O TICEBJIOCOOBITHS, HA3bIBAEMOr0 3aBEpPUICHUEM MOJeIupoBaHus. Torna
OJIHOM U3 (PyHKIMI Mosienu OyJeT TUIAHUPOBAHUE 3TOTO COOBITHS. MOMEHT BpEMEHH,
HACTYIJICHHE KOTOPOTO JIOJKHO BBI3BaTh OCTAHOBKY MOJEIMPOBAHUS, 3aJaeTCs
0OBIYHO B BUJE yucia. Takum 00pazom, B MPOLECCe MOACIUPOBAHUS HYKHO IPOBe-
PSITh, SIBJSIETCS JIU COOBITHE «3aBEPILICHUE MOJICTUPOBAHUS CIECAYIOIIUM COOBITHEM.
Ecimu «ga», TO B TaliMepe yCTAaHABJIMBAETCS 3HAYEHUE BPEMEHU KOHIA MOJIEIMPOBa-
HUS, @ YOpaBJIEHUE MepelaeTcs MpoLeaype, KoTopasi 0TpadaThIBaeT 3aBEpIICHUE MO-
JETUPOBAHMUS.

1.2. Cpega ANCKpPETHO-COBbITUNHOIO
moaenunposaHna GPSS World
N ero BO3MOXXHOCTU

Jlnst Toro yToOBl aHATM3UPOBATH MPOIECCHl M OU3HEC-TPOIIECCHI, MPOTEKAIO-
e B MUpPE, 3a4acTyl0 MX yJAOOHO paccMaTpuBaTh KaK TOCIEIOBATEIHHOCTH OT-
JEIbHBIX BaXXHBIX MOMEHTOB — COOBITHH. IToaXo K MOCTPOCHHUIO MMHUTAIIMOHHBIX
MOJICJIEN, TIPEJIaratouii NPEACTAaBUTh PEAIbHBIC JCUCTBUSA B BUJEC MOCIEA0BATENb-
HOCTH COOBITUI Ha3bIBa€TCs "TUCKPETHO-COOBITUIHBIM" MOIEIMPOBAHUEM.
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JluckpeTHo-coObITHITHOE MojenupoBanue (aHra. discrete-event simulation,
DES) — 3T0 pa3HOBUIHOCTb UMUMAUUOHHO20 MOOeauposanus. B IUCKPETHO-
COOBITUITHOM MOJICTTUPOBAHNK (YHKIIMOHUPOBAHUE CHUCTEMBI TMPEJCTABISAETCS Kak
XPOHOJIOTHYECKAsT TIOCTIEA0BATEIBHOCTh COObITHI. COOBITHE MPOUCXOTUT B ONpe/e-
JICHHBI MOMEHT BPEMEHHU U 3HAMEHYET COO0H M3MEHEHHE COCTOSTHUS CUCTEMBI.

JIMCKpeTHO-COOBITUHOE MOJEIUpPOBaHUE B OOJbIIEH CTENEHU pa3BUTO U
BKJIIOYAET B c€0s1 OTPOMHYIO cdepy MPUIIOKEHUNA — OT TPAHCIOPTHBIX U MPOU3BO/I-
CTBEHHBIX JI0 CUCTEM JIOTUCTHUKUA M CUCTEM MAaCcCOBOI0 OOCTyXKuBaHus. JlaHHBIN crIo-
co0 MOIETUPOBaHUS OOJIBIIIE BCETO MOAXOIUT I MOJCIMPOBAHUS MPOU3BOICTBEH-
HBIX TIporieccoB. Mmess MoaenupoBaHus CUCTEM C AWCKPETHBIMH COOBITUSAMH ObLIa
chopmynupoBana B Buae Cucremsl oOmierneneBoro moxaenupoBanus wim General
Purpose Systems Simulator (GPSS) dxeddpu 'opaonom B 1961 roxy.

B pamkax npemraraemMon cpelpl MMUTAIMOHHOTO MmonenupoBanus — GPSS
World MoxHO paccMOTpeTh OCHOBHBIE TOJXO/IbI K MOACIUPOBAHUIO CUCTEM pa3idy-
HOU npuposl. JJ1s npoBeaeHUsT IPAKTUUECKUX 3aHATHI 4acTO UCIOIb3YIOT CBOOO-
HO pacrpocTtpanseMyro Bepcuto cucteMbl GPSS World Student Version. Beibpan-
Has CHUCTEMa MOJICTUPOBAHMS HAKJIAJIBIBACT OINPECICHHBIC YCIOBUS HA THIT MOJe-
JieH, a TOUHee, peal3yI0TCsl TaK Ha3bIBaeMbI€ MOJICIM MacCOBOT0 oOcmykuBanus. U
ATO BITOJTHE TIOJXOIUT JJISI MOJICITUPOBAHMS MHOTHX IIPOIIECCOB, CBSI3AHHBIX C CHCTE-
MaMHd MacCOBOTO OOCTY>KUBaHHS, B TOM YHUCJE U JJISI MOJICTUPOBAHMS MPOIECCOB,
MPOUCXOMSAIINX B KOMIIBIOTEpAX W BBIUMCIUTEIBHBIX CHCTeMaX. Kiacc mopenei
MOXHO pPacCIHIMPUTh, HCIOJB3YysS JIPyru€ CHUCTEMbl MOJEIUPOBAHUS, HaAIPUMED,
MATLAB/Simulink/SimEvents, Arena, VenSim, PowerSim, Pilgrim u apyrue.

Cucrema GPSS (General Purpose System Simulator) npennasnauena ajis Hamu-
CaHUs MMHUTAIIMOHHBIX MOJCIICH CHUCTEM C JUCKPETHBIMH COObITHsSMU. Hambomee
yno0Ho B cucteme GPSS omuckiBaroTCs MOJEIM CUCTEM MacCOBOTO OOCIYKUBaHMS,
JUTSL KOTOPBIX XapaKTePHbI OTHOCUTENILHO MPOCTHIC MpaBuiia GyHKIIMOHUPOBAHUS CO-
cTaBisronux ux sneMmeHToB. [Iporpamma GPSS World paspaborana xommnanueit
Minuteman Software. Mcions3yemas 115t 1abopaTopHbIX paboT, BEPCHUS TPOTrPAMMBbI
GPSS World Student Version siBisieTcsi cBOOOAHO pacpoCTpaHsIEMON U €€ MOKHO
CKauyaTh C OPUITMATHHOTO caifTa pa3padoTunka www.minutemansoftware.com.

B cucreme GPSS mopenupyemasi cuctema mpeCcTaBiIsIeTCs ¢ MOMOIIBI0 Habopa
a0CTPAKTHBIX AJIEMEHTOB, Ha3bIBAeMBIX 00beKTaMH. KaXKpiii 00bEKT IPUHAICKHUT K
OJIHOMY W3 THUNOB 00BEKTOB. OOBEKT KaXKJIOro THUIA XapaKTEPU3YETCs OINpecsieH-
HBIM CIIOCOOOM TIOBEJCHUS M HA0OPOM aTpHOYTOB, OMPEACIIIEMbBIX THIIOM OOBEKTA.
Hanpumep, ecnu paccMoTpeTh pabOTy MOpTa, BBIMOJIHSIONIETO MOTPY3KYy U pas-
Ipy3Ky NpUOBIBAIOIINX CY0B, U pabOTy OTAeNeHus1 OaHKa, 00CTYKUBAIOIIETO KIIH-
€HTa, TO MO>KHO 3aMETUTh OOJIBIIIOE CXOJICTBO B UX (yHKIIMOHUpOoBaHuu (puc.1.2). B
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000MX CIy4asiX UMEIOTCSI OOBEKTHI, TOCTOSHHO MPUCYTCTBYIOLIUE B cucTeMe (IOPT U
Kaccup Wid OaHKoMaT), KOTOpble 00pabaThIBAIOT MOCTYIAIOIINE B CUCTEMY OOBEK-
ThI (KOpabau 1 mocetTuTenu OaHka). B Teopun MaccoBoro oOCIyKUBaHHS ATH 0OBEK-
THI Ha3bIBAIOTCS MprOOpaMu u 3asiBkamu. Korma o6paboTka MOCTYNMUBIIETO 0ObEKTa
3aKaHUMBAETCS, OH MOKUJIAET CUCTeMy. Eciii B MOMEHT MOCTYIUICHHS 3asBKH TPH-
O0op oOCIyXKMBaHUS 3aHIT, TO 3asBKa CTAHOBHUTCS B O4epedb, IJ/I€ M XKIET JI0 TeX
nop, Moka nmpubop He ocBoboauTcs. Ouepenp TakkKe MOXKHO MPEACTABIATH ceOe
KaK 00BEKT, (HYYHKIIMOHMPOBAHHE KOTOPOTO COCTOUT B XpPAaHEHUH JIPYTHX OOBEKTOB.

Puc. 1.2. Cxema cuctemMbl MaccoBoro oociyxuBanus «Otaenenue 0aHka

Kaxnapiii 00beKT MOXKET XapaKTepHU30BaThCS PSAIOM aTPUOYTOB, OTPAKAKOUIUX
ero cpoiictBa. Hampumep, mpubop oOcnyKuBaHUS MMEET HEKOTOPYIO MPOW3BOIH-
TEJIbHOCTh, BBIPAYKAEMYIO YHCJIOM 3aBOK, 00padaThIBAEMbIX UM B €JUHUILY BPEMEHHU.
Cama 3asBKa MOXET UMETh aTpUOYTHI, YUYUTHIBAIOIINE BPEMS €€ MpeObIBaHUS B CH-
CTeMe, BpeMsl OKUJIaHHS B O4epe/id U T.J. XapaKTEPHbIM aTpuOyTOM OYEpeIU SIBIIS-
eTCsl ee TeKyllas JjInHa, HaOmonas 3a KOTOPOM B XOJe paboThl CUCTEMBI (WU €e
MMUTAIIMOHHON MOJIENIN), MOKHO OMpPEACIUTh €€ CPEIHIO JIJTMHY 3a BpeMsl paOOThI
(wnu monenupoBanusi). B s3pike GPSS onpenenens! kiaccel 00BEKTOB, € MOMOIIBIO
KOTOPBIX MOXHO 3aJilaBaTh NPUOOPHI OOCITYKHMBaHUs, IOTOKU 3asBOK, OUYepeIu U
T.J., @ TAK)KE 3a/1aBaTh JIJIsl HUX KOHKPETHBIC 3HaUCHUSI aTpuOyToB [37].

ITon pykoBoacTBoM npodeccopa bopuca Axosnesnya Coerona (JIDTU), B 90-¢
roJibl ObUTH HAMMMCAHBI U TIEPEU3IaBATTUCH HECKOJIBKO YICOHUKOB IO MOJICITUPOBAHUIO
cucrteM[31-32],7aBIIMX TOMYOK K Pa3BUTHIO UMUTALIMOHHOTO MOJEIUpoBanus B Poc-
CUU. OTU KHUTU ObUIM OPHUEHTHUPOBAHBI HA Pa3pabOTKy MMHUTAIIMOHHBIX MOJEICH B
cpeae GPSS u 10 cux mop sABISAOTCSA 0a30BBIMU yUEOHUKAMH.

B nanpuetimem, HaunHas ¢ 2000 r. ObUTM HAMUCaHBI Psii YYEOHBIX TOCOOMIA,
npakTukymoB [3-5, 13-15, 18-19, 23-24, 32,34], B KOTOpBIX NPEACTABJIEHBI 3a/1a4l
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IPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa U UX PEUICHHs], CBSI3aHHbIE C MOJEINPOBa-
HUEM HEMpPOU3BOJCTBEHHBIX, MPOU3BOJACTBEHHBIX CUCTEM U CHCTEM, CBSI3aHHBIX CO
cdepoit 00CIyKUBaHHsI B PA3TUYHBIX OTPACIISX.

O Bo3poxaeHnN uHTepeca K sA3bIky GPSS roBopuT 1 nosiBIeHUHU psiia PyccKo-
a3plHbIX MHTEpHET-pecypcoB mo cucteme GPSS. Kpome www.gpss.ru — 3t10

www.gpss-forum.narod.ru 1 www.simulation.org.ua.

Cucrema GPSS World — koMIIIEKCHBIN MOAECTUPYIOUINIT HHCTPYMEHT, OXBaThlI-
BAIOIIMM 00JIACTH KaK JUCKPETHOTO, TaK U HEMPEPHIBHOTO KOMIIBIOTEPHOTO MO/IEIH-
pOBaHUS U 00JIAIAlOIINKA BBICOKMM YPOBHEM MHTEPAKTUBHOCTH U BU3YaJIbHOTO MpEI-
craBiienus: nHpopmaruu. Ha cerogusmnauii nenr GPSS World sBnsercs npumosxe-
HUEM CEMEWCTBa OINEpaIMOHHBIX cucTeM WIndows U HCIONb3yeT MX OYEBUIHBIC
npeuMyllecTBa — rpaduyeckuil UHTEpQeEiic MOoJb30BaATENS U APXUTEKTYPY «IOKY-
MEHT-BU». [IporpaMMHOe obecrieueHre NpeAcTaBiIsieT co00il MOJTHOIKPAHHBIA TEK-
CTOBBII PEAKTOP, MO3BOJISIOMINNA pabOTaTh Cpa3y ¢ HECKOJIbKUMHU O0OBEKTAMU (TEKCT
MOJIENH, XKypHaj, oT4eT u T. 1.) KpoMe Toro, rpadguyeckuit matepdeiic 1aer Bo3-
MO>XHOCTh WHTEPAKTUBHO B3aMMOJICHCTBOBATH C BBIIOJHAKOLIIMMUCA IPOLIECCAMU
MOJICJIMPOBAHUS, a TAKXKE MPUMEHATh HarJIA/IHbIE TpapuUyecKrue OKHa JUIisl 0ToOpaxe-
HUS UX pabOTBHI.

s peanuzanuu B3aumozencteust GPSS World npenoctasnsier, BO-epBbIX,
MEXaHMU3M MOTOKOB AaHHbIX. [log nmotokoMm nanueix B GPSS World nonumaercs no-
CJIEI0BATEIbHOCTh TEKCTOBBIX CTPOK, UCIOIb3YEMBIX B Ipoliecce MojenupoBanus. C
€ro MOMOIIbI0 MO’KHO CUMTHIBATh M 3aIIUCHIBATH JaHHbIE B (pailsibl TekcTOBOrO (hop-
Mata. J{is ynpaBieHus NOTOKaMH JIaHHBIX CIy>KaT creluaibHble OJIOKH U IpOoLEeay-
pbl. TakuM 00pa3oMm, ¢ MOMOIIBIO TOTOKOB JIAHHBIX MOKHO HCIOJIb30BaTh TEKCTOBBIE
(aiinbl, B TOM 4Mcie U A1 oOMeHa HHpopMaluel ¢ BHEIIHUMU MTPUIIOKEHUSMHU.

Bropoit MmexaHu3M — mpoueaypbl TMHAMUYECKOTO BbI30Ba. bubinoTreka BCTpo-
eHHbix npouenyp GPSS World copepxut Habop mpoueayp ans BbI3oBa (DYHKIHIA,
XpaHALMXCS BO BHEIIHUX HCHOJHSAEMBbIX (aiiax, BKIoYas JTUHAMHYECKH MOIKIIO-
yaemble Oubnnoreku DLL. To ecTh monbs3oBarenb MOKET NPUOETHYTh K OMOIMOTE-
KaM (DyHKITIT CTOPOHHUX pa3paOOTYUKOB (MM COOCTBEHHOU pa3pabOTKH), KOTOPHIE
MOPOH CYIIECTBEHHO PACIIUPSAIOT BO3MOKHOCTU CUCTEMBI.

GPSS World — camas coBpemennas peanuzanms s3bika GPSS, nmomonnennas
BcrioMorarenbHbIM si3bikoM PLUS. HenocpeactBenno si3bik GPSS Brittouaer B ceds
53 tuma 6;10k0B U 25 KOMaH]I, O0JIBIIIOE KOJIMYECTBO CUCTEMHBIX YHCIIOBBIX aTpuOy-
ToB. Kpome toro, 12 Tunos omneparopoB coctaBisitoT 36k PLUS — Programming
Language Under Simulation. D¢dextuBHocts PLUS Bo mMHOrom oOecneunBaercs
00JIbIIION OMOIMOTEKOM TPoLIeayD.
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GPSS World — 00bekTHO-0preHTUPOBAaHHBIN A3BIK. O0BEKT «MOIeJb» TJIaBHBIM
0o0pa3oM COJEpPKUT OlepaTopa MOJIENH, a Takke Habop Hactpoek. Kpome Toro, on
BKJIFOYAET B ce0s 3aKIaJKN U HUPKYJISAPHBIN CIHUCOK CHHTAKCUYECKUX OLIUOOK.

O6bekT «lIpoluecc MomenupoBaHus» CO3AACTCS MPU TPAHCISIIUU ONEPATOPOB
o0bekTa «Moaenby. [yt u3MEHEeHHsI ero COCTOSIHUS MPUMEHSIOTCS HMHTEPaKTUBHbBIC
KOMaH/IbI U OJIOKH.

B otnuuune ot s36IKOB MPOLEAYPHOTO IPOrpaMMHUPOBaHUSA, T1€ (HOPMBI OTIETOB
Mo pe3yjbTaTaM MOJCIIUPOBAHUSL Pa3padaThHIBAIOTCS CaMUMU IMPOTPAMMHUCTAMHU, B
cpene 00BEKTHO-OPUEHTUPOBAHHOTO nporpammupoBanust GPSS umeroTcst cranaapT-
HbI€ OTYEThl. ¥YJO0OCTBO 3THUX OTYETOB B TOM, YTO (DOPMBI BbIIAUM OTYETOB MOKHO
HACTPOUTH MOJIH30BATENIEM Ha MOTYYCHHE TOJBKO HEOOXOUMOM HH(OPMALIUH.

TexcToBBIN 0OBEKT — 3TO CIIOCOO MPEACTABIECHUSI OOBIYHOTO TEKCTOBOTO (haiina
B GPSS World. B ocHoBHOM oHU npumeHsitoTcst coBMecTHO ¢ komangamu INCLUDE
JUIsL TIOJKJIIOYEHHs] Habopa onepaTopoB, HCIOJIb3YEMOI'O B Pa3IMYHBIX MOJENSX.
Kpowme toro, 3akpenus komanay INCLUDE 3a ropsiueit knaBuien, MO>KHO UHTEPaK-
TUBHO NepeaaBaTh 00bekTy «lIporiecc MOAETMpOBaHUA» CIMCKH YIPaBISIIOIIUX KO-
MaH/I.

B GPSS World npumensitorcs nonumopdHbie TUMBI JaHHBIX. [lepemenHbie Mo-
IyT OIPUHUMATh 3HAYEHUS! OJJHOTO M3 YEThIPEX TUMNOB. SIUeiiku, 3E€MEHThl MaTpull,
napaMeTpbl TPAH3aKTOB M MEPEMEHHBIE MOJIb30BATENSI MOTYT MPUHUMATH LIEIOYHC-
JIEHHOE, BEIIIECTBEHHOE, CTPOKOBOE U HeompenenenHoe (unspecified) snauenue. He-
OIPEEIICHHBIC 3HAUEHUS UCITONIB3YIOTCS MPU MPOBEACHUHN TUCIIEPCUOHHOIO aHAIN3a
Y YKa3bIBaIOT HA OTCYTCTBYIOUIUE JIaHHbIE. 3HAYEHUS] BPEMEHU MOTYT OBITh LEIbIMU
WIN BellecTBeHHBbIMU. [IpeoOpazoBaHue THUIOB MPOUCXOAUT aBTOMaTHYecKH. s
paboOThl CO CTPOKOBBIMU 3HAUEHHUSIMU B OMOJIMOTEKE MPOLIEYp €CTh Psijl CHEIUalb-
HBIX (DYHKIIHH.

Boruucnurensusie cucremsl (BC), kotopeie OyayT paccmaTtpuBaThesi kak CMO,
COCTOSIT M3 DJIEMEHTOB, Ha3bIBAEMbIX OOBEKTaMHU alllapaTHON kaTeropuu (ycTpoii-
CTBA, MaMSTH U JIOTUYECKUE KITIOUHM). DTUMHU JIEMEHTAMU MOTYT ObITh KOMIIBIOTEPHI,
OTJIEJIbHBIE YCTPOMCTBA KOMITBIOTEPOB, YCTPOUCTBA TENe0OpadOTKU U T.Mm. J[nHamu-
yeckuMu o0bekTaMu B CMO sBsiFOTCS TpaH3aKThl (COOOIIEHUSI, 3asBKH), 9TO pellia-
emble B BC 3aaun, KOTOpbIe MPEICTaBISAIOT COO0M €MHUIIBI UCCIIEyEMbIX TOTOKOB.
®yukuonupoanne CMO mpencTaBiseTcs Kak MpoIece MPOXOXKACHUS TPAH3aKTOB
yepe3 (PUKCUPOBAHHYIO CTPYKTYPY OOBEKTOB annapaTHON U psiia JPYTuX KaTErOpHid.

Tax xe B GPSS World npucyrctByeT psia aHUMAIMOHHBIX BO3MOXHOCTEH.
YpoBeHb uX peanu3anuu KojeoieTcs OT aOCTPaKTHOW BU3yalln3alluu, He TpeOyroIei
HUKAKUX YCUJIMH, O BBICOKO PEATUCTUUYECKUX TUHAMUYECKUX M300paKeHUH, BKITIO-

Jaromux B ceOsI CII0KHBIC OJICMEHTHBI, CO3aHHBIC ITOJIB30BATCIICM.
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K crynenueckoit u kommepueckoit Bepcun GPSS World 6sutn 1o6aBieHbI HO-
BbI€ BO3MOKHOCTH:
— ABTOMAaTHYECKUI I'€HEePaTOP OTCEUBAIOIIETO AKCIIEPUMEHTA;
— ABTOMAaTHYECKHI '€HEPATOP ONTHUMU3ZUPYIOIIETO SKCIEPUMEHTA.
B cTyneHueckoil Bepcuu CTalId TOCTYIHBI KaJPbl COCTOSIHHUSL:
— bubmuoreuynas npouenypa aucnepcuonHoro anainuza (ANOVA);
— Ilepemennoe konmaecTBO aprymeHToB B mporeaype Poly Catenate();
— bubnuoTteunsie mpoieaypbl AMHAMUYECKOTO BbI30Ba BHEITHUX (DYHKIIUN;
— Bo3moxHocTts TpaccupoBku PLUS;
— IlakeTHBIi pexuM padOThI;
— Komauza EXIT' ¢ Pa3IMYHBIMUA PEKUMaMHU COXpaHEHUs (aiioB;
— JlnanoroBbie OKHa cO3/1aHUsI OJIOKOB;
— HacTtpauBaembie HHTEpBaJbI TAOYIAINY;
— PLUS-npouenyps! A5 onepanuii ¢ TIOTOKaMu JTaHHBIX.

JIist neTanbHOro M3y4eHHUs! cpelibl MMUTalMOHHOTO MojenupoBanus GPSS pe-
KOMEHAYIOTCS KHUTH [3-5, 18, 22-23, 30-32, 34, 36] u undopmanuoHHusie 1 oOpazo-

BaTCJIbHBIC TIOPTAJIbLI WWW.gpss.ru, www.gpss-forum.narod.ru, www.simulation.
org.ua u www.intuit.ru [52] . B 1aHHOM NpakTHKyMe MPUBOJATCS JHIIb HEKOTOPHIE

OJIOKU ¥ BOBMOYKHOCTH MOJICITUPOBAHUS.

bnoku zenepayuu u yoanenus mpan3axkmos

GENERATE A,B,C,D,E — 610k reHepaiiid TpaH3aKTOB. A — CpEIHUM WH-
TepBAJ BPEMEHU MEXAYy MOCIEI0BaTeIbHBIMU TpaH3aKkTamMu; B — pa3Opoc untepna-
J1a BpeMEeHU OTHOCUTENBHO A; C — BpeMsi HayalubHOU 3a1epKku; D — Konn4decTBo re-
HEPUPYEMBIX TPAH3AKTOB, IO YMOJIYAHUIO HEOTPAaHUYEHHO; E — mpuopurteT TpaH3ak-
ToB, 10 ymouanuto 0. TERMINATE A — 65ok ynanenus TpaH3akTta. A — BeJIMUMHA
YMEHBIIICHUE CUETUNKA YUCIIa 3aBEPIICHUH.

bnoku 3anamus u 0c60003coenusn npubopoes

SEIZE A — Gnok 3anstus npudopa. A — umst npubdopa, MmojjiexxaIiero 3aHsTuio
TPaH3aKTOM.

RELEASE A — 010k ocBoOOXaeHus npubopa. A — uMsi 0CBOOOK1a€MOT0 MpHU-
oopa.

ADVANCE A,B — 610K 3aep>KKH1 TpaH3aKTa B LI OyaymuX coObITUH. A —
CpeIHUII MHTEpBaJ BPEMEHU 3aJiepKku; B — pa3dpoc mHTEpBaia BpEeMEHH OTHOCH-
TEJIbHO A.

Onepamopul u 610KuU 6b14UCIUMEIbHOT KAME20PUU

' TIpu paspabotke nporpamm Ha GPSS xomanna EXIT 3amuceiBaercst cokpamenno EXI.
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Name VARIABLE X — omepatop omucaHus Lenod nepemMeHHoil. Name
FVARIABLE X — onepatop onucaHusi A€HCTBUTEIbHON IEPEMEHHOM.

Name BVARIABLE X — onepaTop onucaHusl JIOTHYECKOM TEPEMEHHOM.

Name — nms nepeMeHHON; X — BBIpaKEHUE COOTBETCTBYIOIIETO THIIA.

Puc.1.3. Cxema ognokanansHOro CMO 6e3 ouepeau

SAVEVALUE A,B — 6510k coxpaHeHHUs 3HAYEHHs COXPAHSIEMON BEIMYUHBI.
A — UMs WK HOMEp U3MEHAEeMOH siueiiku; B — 3HaueHune, KoTopoe Hao 3amucaTh B
AYCHKY.

bnoxu konupoeanus u mapuwpymuzayuu mpan3aKmos

Jlyst pacriapajuieTMBaHus TPAH3aKTOB TI0 KaHAJIAaM W ONTUMHU3AIMH MapIIpPyTOB
MPOJIBIKEHUS TPAH3AKTOB UCTIONB3YIOTCS OJIOKU

SPLIT A, B, C, D —rae A 4ucio KOmum,

ASSEMBLE A

TRANSFER A,B,C,D

Komnunauus u 3anyck umumayuu

Jlns Toro 4ToOBI co3aaTh Mojeb, HeooxoaumMo 3anmyctuth GPSS World. Bel-
Opatb myHkT meHI0 File — New u yka3aTh, 4To HOBBIN (haiim OyAeT MOJIEbIO
(Model). ITocne gero HaOpaTh TeKCT mporpamMmbl Ha sizbike GPSS u oTkoMmunmupo-
BaTh ee, BhizBaB Command — Create Simulation. Eciu koMnuistop Bbiiain coo0-

IeHNE 00 YCIIEITHOM KOMITHJISIINHN:

Model Translation Begun.

Ready.

Ipumep 1. Ilpouecc npoxoxaeHus 3asiBOK (TPAH3aKTOB), MOCTYIIEHHE KOTO-
PBIX TOJYMHSETCS PAaBHOMEPHOMY 3aKOHY CO CPEIHHMM 3HAU€HHEM § M MHTEpPBaJIOM
[6,10] enuHu BpemeHH, a 00paboTKa — paBHOMEPHOMY 3aKOHY CO CPEJHHM 5 U WH-
TepBasioM [2,8]. Jpyrumu cioBaMu, MOCTYIUICHUE 3agBOK MOAUYUHSETCS paBHOMED-
HOMY 3aKOHY C MHTEpBaJIOM 7 + 2 MUH, a 00paboTka — PaBHOMEPHOMY 3aKOHY CO
BpeMeHeM 00paboTku 5 + 3 MUH.

Nurepdetic cpeast nporpammupoBanust GPSS u nporpamma juist pemenust 3a-
Jlauu TpejcTaBiieHa Ha puc.l.4.
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Bzl f Sl |
=5 GPSS World - Untitled Model 1.4.sim -0 x|
{ File Edit Search Wiew Command ‘Window Help

CD2E 2= &2

@ vwearioas i
i
10 GENERATE &,2; Temepama TpamzakTop H3 HHTepe aIa(6,10)
20 SEIZE 1 ; 3aHATHe TIpHOOpa &
30 ADVANCE 5.3 ; 3agepsa TpamzaKTa S
Y w4
Y

40 RELEASE1  ; ocroboxmenne oprbopa [START 100
S50 TERLMVINATE 1; yHirdatoseHIe TpaH3aAKTOE

coce|
& Untitled Model 1.4.sim - JOURNAL

02f16/12 16:10:14 Model Translation Begun.
02116112 16:10:14 Ready.

|F0r Help, press F1 Ready, | Clock.

Puc.1.4. IIporpamma peuienus s ogHokaHansHoro CMO

[locne ©Habopa mnporpaMmbl MOXHO TIPOBECTH KOMIIWJISIIMIO IPOTPaMMBbI
Command — Create Simulation, ecnu omMOOK HET, TO 3aIyCTUTh Start yepe3 MEeHIo
Command. B pesynbrare 3amanus konudectBa TpaHzaktoB START 100 na puc.
1.5umeem crangaptHeiil otuet (Report).

= uUntitled Model 1.4.1 - REPORT o II:II XI
GFSS Worlad Sirmmmlasaction Reportc — TThntitled Modsl 12901
Thur=sdasasy . Febhruars 16, 201z 1a:15:16
START TIME EXDr TIME ELOCES FACTILITIES STORLGES
o.ooo S13 .6830 = 1 o
LAEFEL L ELOCHK TYFE EINTEY COUNT CURRENT COUMNT RETRY
1 SEMNERLTE 100 [m] [m}
= SEIZE 100 o [m}
3 ADWVATICE 100 [m] [m}
% RELELSE 100 o [m}
= TERMIMNATE 100 (m} (]
FACILITY ENTRIES TTIL. AWE. TIHME AVAIL. OWHMEER PEND INTEER RETRY DELAY
a1 100 O.&613 4 .991 a1 [m] [m] ] [m} [m]
FEC XIN FERI EBDT ASSEM CUREREINT LIET FPLRLMETER WALTTE
101 (m} S19.108 101 ]} 1

Puc.1.5.Crannaptasiii otyeT (Report)

CranpapThbiid oT4eT opmupyercs aproMarnyecku cucremort GPSS World.
B nporiecce BhInmogHEHUST TpOrpaMMbl COOUPAETCSl CTaHAAPTHAS CTaTUCTUYECKas
uH(pOopMaIus, KOTopas BRIBOAUTCS Ha TMeYaTh 10 OKOHYaHUU MojenupoBanusi[24,31].

Conepxanue crangaptTHoro ordeta (puc.1.5):

* 3aroJI0OBOK COJIEP>KUT Ha3BaHUE MOJEIIH, JaTy U BpeMs 3alycKa MOJIEIH.

* Havasio (START TIME) u xonery (END TIME) monensHOro BpeMeHu, KO-
mnaectBo  OnokoB  (BLOCKS), ycrpoiicte  (FACILITIES) wu  mamsreit
(STORAGES) B mogenu.

* Cnmucok MMeH BBEJICHHBIX B MOjeNH, Tie kaxaomy nmeHun (NAME) npumnu-
ceiBaetcs ynciio (VALUE). 3nauenus naunnatotrcst ¢ 10000.000.

* Cnucok 6JI0KOB, CoJIep KAl CIEAYIONIYI0 HHPOPMAIIUIO:

LABEL — meTka 010Ka,
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LOC — no3unus 61oka B monenu (Location),

BLOCK TYPE — na3Banue 6:10ka Ha si3pike GPSS.

ENTRY COUNT — koau4ecTBO BOILIECANIUX B OJOK TPAH3aKTOB C MOMEHTA I0-
caennert komanasl CLEAR unn RESET,

CURRENT COUNT — KkoJIM4eCTBO TPaH3aKTOB B JaHHBII MOMEHT B OJIOKE,

RETRY — koiu4uecTBO 0XKUIAIOIIMX TPAH3aKTOB Ha BXO]1 B OJIOK.

* CHmcoOK yCTpPOMCTB, coziepKamuii “HPOpMaInio:

FACILITY — Ha3BaHue Ui HOMEpP YCTPOMCTBA,

ENTRIES — xo1m4ecTBO TpaH3aKTOB, 3aHUMABIIIHNX 3TO YCTPOHUCTBO

onokamu SEIZE nnu PREEMPT ¢ MoMeHTa mpuMeHeHHsT KOMaH /1

CLEAR nwmu RESET,

UTIL. — koaduimeHT Ucnoib30BaHus yCTPOICTBA,

AVE.TIME — cpennee BpeMsi OTHOTO OOCITyKUBaHHS,

AVAIL. — 10CTyIHOCTh YCTPOKCTBAa B MOMEHT OKOHYAHUSI UMUTALINH,

OWNER — konnuecTBO TpaH3aKTOB, CBA3aHHBIX C YCTPOMCTBOM,

PEND — xonnuecTBO TpPaH3aKTOB, OXKHMAAKOLIMX YCTPOMCTBO JUISL 3axBara II0
oinoky PREEMPT,

INTER — konu4ecTBO TpaH3aKTOB, NPEPBAHHBIX MpU 00paboTke OJIOKaMH
PREEMPT,

RETRY — KonmM4ecTBO TpaH3aKTOB, OKHMAAIOIIMX I10 PA3HBIM IPUYUHAM OCBO-
00X IEeHUs yCTPOICTBA,

DELAY — Konu4ecTBO TPaH3aKTOB, OKHMIAOIIAX OCBOOOXKJICHHS YCTPOMCTBA B
pexuMe npuoputeTHoro Bxoja mno 6ioky PREEMPT.

» Criicok ouepezeit ¢ nadopManmeit:

QUEUE — Ha3BaHuE WM HOMEDP OYEPENH,

MAX — mMakcuMajbHOE KOJMYECTBO COJEPHKAIIUXCS TPAH3aKTOB B O4YEpElU 3a
BECh MepuoJ1 cOOpa CTATUCTUKH,

CONT. — Teky1iee KOIUYECTBO TPAH3AKTOB B MOMEHT OKOHYaHUSI WMUTAIUU,

ENTRY - o01iiee k0JIM4e€CTBO BXOJIOB B OUEpE/Ib,

ENTRY(0) — KomTu4ecTBO BBIIEANIMX TPAH3AKTOB U3 OUepean 0€3 0KHUITaHus,

AVE.CONT — cpenHee 3HaueHUE TPAH3aKTOB B OUEPEH,

AVE.TIME — cpennee BpeMs O)KHIaHUS B OUEPE/IH,

AVE.(-O) — cpennee BpeMsi 0OXUAaHUS, UCKIIOUAsl TPAH3AKThI, KOTOPbIE HE 3a-
JIEPKUBAIMCH B OUEPEIH,

RETRY — k0nr4eCcTBO 0KMIAOIMIMX TPAH3AKTOB, HA BXOJ B OYEpE/lb 110 HEKOTO-
PBIM IPUYUHAM.

IIpumep 2. B ycrnoBusix npumepa 1 HEOOXOIUMO MOITYYUTHh CTATUCTUYECKHE

JaHHBIE 00 OUYepeIn 3asBOK, OKHUIAIOIINX O0CTY)KMBaHHUE HA MPUOOpe.
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22 /GPSSs wWorld - Untitled Model 1
Filz | Edit Search Wiew Command ‘Wwindow Help

O] %= = 2 2|

i untitled Model 1

10 GENERATE 8.2
20 QUEUE SER
30 SEILZE DEW

T=1kA]

40 DEPART

50 ADVANCE
60 RELEASE

70 TERMDINATE

SER
5.3
DEW
1

@ Untitled Model 1.6.sim - JOURMNA&L - II:lI XI

0262 16:27:57
0262 162767
02612 16:28:13

Model Translation Begun. ;I
Ready.

START 100

02612 16:28:13
02612 16:28:13
02612 16:28:13

Simulation in Progress.
The Simulation has ended. Clockis 813.629608.
Heporting in Untitled Model 1.6.1 - REPORT Window.

= wuntitled Model 1.6.1

. =1 S|
=1

Thursd=ay, February 16, =Z012 16:=Z5:13
START TIME

o.oo0

END TIME

ELOCHKS
s13.630 el

FACILITIES STORAGES
1 [=]

ITAME TALTE
10001 . 000

10000 . 000

DEW
SER

LaEEL

Q
0

BELOCK TYPE
GENERATE
QUETE
SEIZE
DEPART
ADVANCE
RELEASE
TERMIMNALTE

EMTRY COUNT cURRELNT
100
100
100
100
100
100
100

0
]
:
.4
n
bl
H
n
H

HAaibunpt
ooogooo
ooooooo

FACILITY
DEW

EMNTRIES
100

TIME AWATIL.
4.991 1

UTIL.
o.s13

AVE . CWMER PEND INTER RETRY DELATY
o =] =] o o

QUETTE
SER

MALX COMNT. ENTEY ENTRY (0) AVE.CONT.

100 o.oo7

AVE . TIME
o.o0s5s

AEWE. (—O0) RETRY
o.ss7 o

FEC 3T PRI
101 =1

EDT
=19 106

ASSEM
101

CURREMNT HHMEXT PARAMETER AL ITE
o 1

Puc.1.6.Cxema, nmporpamMma u CTaHIAPTHBIM OTUYET 10 PELIEHUIO 3a0a41
onHokaHanbeHOro CMO ¢ odepensro

bnoku 3anamusa u 0ceo060ixcoenusn ouepeou. TpaH3aKT MOMENIAETCS B OUEPE/Ib
B TOM ClTydae, €CJI HEKOTOPOE YCTPONCTBO HE B COCTOSTHUM OOCITYXKHUTh €r0 HEeMe/I-
JICHHO (HampuMep, YCTPOMCTBO 3aHATO, JHOO MaMsiTh mepenoiaHeHa). CrtaTuctude-
CKHE€ JaHHBIC 00 OYePEeIsIX MOTYT OBITh MOJYYCHBI C TIOMOIIBIO JIBYX THIIOB OJIOKOB:

QUEUE A,B — 610k 3ansiTst ouepenu. A — ums ouepean; B — KomudecTBo MecT
B OYEpe/IU, 3aHUMaeMOE TPAH3AKTOM.

DEPART A,B— 610k ocBoOOXaeHUs odepean. A — uMms ouepeau; B — komnue-
CTBO MECT B OUEPEIH, OCBOOOXKTaEMOE TPAaH3aKTOM.

brokx QUEUE wmosxer ObITh MOMeEIIEH Nepe JTI0ObIM 0JIOKOM MOJIENH, B KOTO-
POM MO’KET BO3HHMKHYTH 3ajicpkka. OTMETHM, 9TO OYepellb K 3aHATOMY YCTPOWCTBY
aBTOMATHYECKH OPTaHU3yeTCsS MaKeTOM MOJCIUPOBAHUS HE3aBUCUMO OT TOTO, €CTh B
nporpamme 6510k QUEUE wunu net (puc.1.6).
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Ilocmpoenue zucmozpamm

Cucrema GPSS 1no3BosSIET CTPOUTH JOMOJHUTENbHBIE CTATUCTUYECKHUE TaOIHU-
bl JJI MOJYyYEeHHUS] YaCTOTHBIX PACHPEACIICHUI ONpeNeICHHBIX apTyMEHTOB, KOTO-
pbIMH MOTYT ObITh HeKOTOphle CHA (Hanmpumep, BpeMEeHH 3aJIep>KKU TpaH3aKTa B OT-
JETBHBIX YacTSIX MOJEIH; JJIUH OYEPEACil; COEPKUMOro MaMsITH U T.11.). Y KaKIou
TaOJIMIIBI UIMEIOTCS OMpeIeTICHHbIE 001acTH 3HaYeHU apryMenTa. Yucio nonagaHuii
apryMeHTa B KaXIYI0 U3 3TUX 00JIaCTel PErucTpUPYETCs] CUCTEMON aBTOMATUYECKHU.
B koHIIe 9KCTiepUMeHTa pe3yiabTaThl B TA0IUIIAX BHIBOJSTCS HA TIEYATh.

Name TABLE A,B,C,D — xomaHJa onucanusi TaOJUIIBI YACTOTHOTO pacimpeie-
aeHusi. Name — uMs TaOauIpl, A — UMs IEPEMEHHOM, 3HaUeHUE KOTOpOH Tadynupy-
ercs, B—ieBast rpanuna rnepBoro uHTepBaia tadauiel, C — mMpruHa uHTEpBaioB, D —
KOJIMYECTBO UHTEPBAJIOB.

Name QTABLE A,B,C,D — komanjaa onucaHusi TabJUIlbl BpeMEHU MPeObIBa-
HUs B ouepeau. Name — umMst Tabnuiiel, A — uMsi ouepeau, B—ieBas rpanuiia nepBoro
uHTepBasia Tadauibl, C — MUpUHA UHTEPBATIOB, D — KOJIWYECTBO HHTEPBAJIOB.

MARK A — 050K OTMETKH BpeMEHHU. A — HOMEp MapaMeTpa TPaH3aKTa, B KOTO-
PBIil 3aHOCUTCSI MOMEHT BPEMEHH BX0J1a TPAH3aKTa B JaHHBIHN OJIOK.

TABULATE A,B— 650k TabynupoBanusi. A — uMs TaOJIUIIbI, B KOTOPYIO 3aHO-
cUTCSl Ta0ynupyemMasi BeIM4nHa, B — BecoBOM KO3(DPUIIMEHT, 3aJal01UI YUCIIO pa3
3aHECEHMS BEJIMYUHBI B TAOJIUILY TIPHU KaXkJJI0M BXOJI€ B OJIOK.

Ipumep 3. [lonyuuTs Tabiuily pacupeneneHus UHTEPBAIOB 3asBOK M0 PaBHO-
MepHOMY 3akoHy B uHTepBajie ot 0 g0 100.

Puc.1.7. TpancnupoBanHasi mporpamMma

B tabnuitax neuaraercs uHdopManus:

TABLE — ums wiau Homep Tabauibl uian Q-TaOmuisl,
MEAN — cpenHee 3HaueHre TaOyIupyeMoOi BeTUYHHBI,
STD.DEV — craniapTHOE OTKJIOHEHUE,
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RANGE — neBblii ¥ npaBblii KOHEL HHTEpBaJIOB. VIHTEpBasbl ¢ HYJIEBbIMH 3HA-
YEeHUSIMU HE OTOOpaXkaroTcs,

RETRY — koinuecTBO TpaH3aKTOB, OXKUIAOIIMX IO HEKOTOPHIM MPUYMHAM B
onoke TABULATE,

FREQUENCY — koi14ecTBO 3JIEMEHTOB, OMABIIIKX B 3TOT MHTEPBAl,

CUM.% — HaKONUTEJIbHBIN MPOIEHT MOMAaBIINX 3JICMEHTOB.

Thursday, Febhruary 16, 2012 17:01:05

STLRT TIME EMND TIME ELOCHES FLCILITIESDS STORLGES

a.oo0 515z .190 3 Dl u}
TATTE WALTIE
hobl 10000 .000
TALE1L 10001 .000
LABEL Loz ELOCK TYFPE EMNTERY COUNT CURREWNT COUNMT RETEREY
1 CENERATE 100 ] ]
= TAEULATE 100 ] ]
3 SAVEWVALTE 100 ] ]
5] TERMIMNATE 100 ] ]
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Puc.1.8. Pe3ynprar MoienupoBaHus B BUJI€ CTAHAAPTHOIO OTYETA

JI1s1 nepBOHAYaIBbHOTO O3HAKOMJIEHUSI ¢ IporpaMMHoi cpefoit GPSS pexomeH-
nyeM kHury b.f.CosetoBa, C.A. SIkoBneBa «MonennpoBanue cucteM. [IpakTukymy,
B KOTOPOM MOJIPOOHO OIMUCAHbI METOJBI U TEXHOJOTUU paboTtsl B cpeae GPSS [31].
J{nst mydiiero yCBO€HUsl U MPUOOPETEHUS HABBIKOB MO MOCTPOEHUIO U UCCIIEAOBAHUIO
aHAJTUTUYECKUX U MIMUTAIIMOHHBIX MoJIeNiel — yueOHbIe mocoous [ 18, 23, 24, 34, 36].

Nmuranmonnas monens CMO mnpenctaBisieT cOO0ON alroOpuT™, OTPa)KaroIlIuii
nosenenne CMO, T.e. oTpaxaromuii n3MeHeHus: cocrosiuusi CMO Bo BpeMeHH mnpu
3a/IaHHBIX MTOTOKAX 3asBOK, MOCTYIAIOIINX Ha BXOJIbI CUCTEMBI.

[TapameTpbl BXOAHBIX MOTOKOB 3asBOK - BHemHWe napamerpsl CMO. Beixon-
HBIMU TIapamMeTpaMU SIBJISIOTCS BEJIMYWHBI, XapaKTEPU3YIOLINE CBOMCTBA CUCTEMBI -
KauecTBO e¢ (DyHKIMOHMpPOBaHUA. [IprMepbl BBIXOIHBIX MapamMeTPOB: MPOU3BOIH-
teabHOCTE CMO - cpefHee YKciio 3asiBOK, 00CTYKUBAEMbIX B €IMHUILY BPEMEHHU; KO-
b unreHTs 3arpy3Ku 000pYyI0BaHUS - OTHOIIIEHUE BPEMEH OOCITYyXKHUBaHUS K 00-
nieMy BpeMeHu B kaxaoM OA; cpenHee Bpemsi 0OCTyKMBaHMS OAHOW 3asBKU. Oc-
HOBHOE CBOMCTBO OA, yuntbiBaemoe B mojiein CMO, - 3T0 3aTpathl BpeMeHu Ha 00-
CITIy>KMBaHUeE, IOATOMY BHYTPEHHUMH NapameTrpamu B Mmojienu CMO SIBISIIOTCS BEJTU-
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YUHBI, XapakTepusyomue 3To cBoicTBO OA. OOBIUHO BpeMs O0OCITyKHBAaHUS pac-
CMaTPHUBAETCS KakK cilydyailHas BeJIMYMHA U B KaUue€CTBE BHYTPEHHHUX MapameTpoB (u-
TYPUPYIOT MAPaMETPhl 3aKOHOB PACIPEACICHUS 3TOM BETUUHHBI.
3ajannsi Ha MoJIeJIMPOBaHME:
1. 3yunth ocHOBHBIEC O10KH cpeabl GPSS World.
2. Tloctpouth MOJENH MPOU3BOACTBEHHBIX U HEMPOU3BOJICTBEHHBIX CHCTEM U
CUCTEM MaccoBoro oociyxuBanus (puc.5.20 - 5.24) u3 yueObHOTO IOCOOUS
[23, 24]B cpene OOBEKTHO-OPUEHTPOBAHHOIO mporpammupoBanus GPSS
World.
3. IlpoBecTu KOMIBIOTEPHOE MOJCIMPOBAHUE B 3aBUCUMOCTH OT XapaKTepH-
CTHUK Cp€JIbl U HaYaJIbHBIX YCIOBUHU.
4. TlpoBectu 00pabOTKYy U aHAIIU3 PE3YJIbTATOB MAIIMHHBIX SKCIIEPUMEHTOB U
MO/ICJIMPOBAHUS.

1.3. PacwupenHbin pegaktop GPSS World

Monepuuzanueil u pacmupenueM Bo3moxkHocted GPSS World 3anumanuce
MHOTHE KOMMOaHWUM U aBTOphl [23, 34]. CylliecTBEeHHbIN BKJIAJl B pacHIMpPEHUE BO3-
MoxkHOcTer nHcTpyMeHTapusi GPSS World u HanOonpmmx ycrnexoB B 3TOM Harpas-
nenuu gocturia komnanus OO0 Dnuna-Komnsrorep[10].

B 2002 rogy ObUIO MOANMMCAaHO COTJIAIIEHHE MEXAy KommaHueil Minuteman
Software u OOO Dnuna-Kommnbiorep o nponasmkennn cucrembl GPSS World B Poc-
cuu. BbbU1 oCylecTBieH MepeBoj] AKCILUTyaTalMOHHOW JTOKYMEHTAlUU U TOJY4YECHbI
IKCKIIIO3UBHBIE TIpaBa Ha pacnpoctpanenre GPSS World B Poccuun u ctpanax ObiB-
mero CCCP.

B 2010 romy 6su1a Hauara pa3pabotka pacmpenHoro pegakropa GPSS World,
MO3BOJISIONIETO OCYLIECTBISATh UMUTALMOHHBIE MCCIEAOBAHMS HA MPUHIUIHUAIBHO
HOBOM TEXHOJIOTHYECKOM YPOBHE:

— MPOEKTHUPOBaHUE MOJENIEH B CTPYKTYpHO-TpapUuIEeCcKOM BUJE;
— uHTrerpanus dranos UM;

— CO3JIlaHH€ €TMHOU 0a3bl MOJIeNiel U Pe3yJIbTaToB;

— rpaduueckoe NpeAcTaBlIeHUE Pe3yIbTaTOB MOICIUPOBAHUS;
— BO3MOXXHOCTHU co37aHusi 2D aHuManuu u T.1I.

K xonmy 2012 r. O6pia 3aBepiieHa pa3paboTka BTOpou emre Oojiee (yHKIIHO-
HaJIbHOM M MOIIHOW BepcuM paciuupeHHoro pegakropa GPSS World. C ucnonbs3oBa-
HUEM BO3MOXHOCTEH JaHHOTO peJakTopa KOMIaHHel ObLIO CO3/1aHO MMHUTAI[MOHHOE
npuioKeHue 1 tpancnoptHoil nupekuun AHO Yuauepcuaner 2013, conepaxaiueit
6onee 40 TOrUCTUUECKUX MOJENIEN PA3IUYHBIX CIIOPTUBHBIX OOBEKTOB.
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Takxe B pamkax peanmzauuu npoekta GPSS B 2012 r. co3zman Cepsep GPSS,
nporpaMMa MO3BOJISIOLIAs OOECHEYNUTh YNPABICHUE YIAJIECHHBIM MCIIOJIb30BAHHEM
oJiHOM, HeckonbkuMU JneH3usiMu GPSS World B pamkax 1okanbHON CETH WK CETU
WnuTepuer. [Ipn 3TOM Ha KIMEHTCKUX MECTaX JIOJKEH OBbITh pa3BEPHYT paclIUpeH-
Hbell penaktop. CepBep GPSS uMeer cepBUC OpUEHTUPOBAHHYIO apXUTEKTYpPY, CO-
JEPKUT PsIZl MOCTENEHHO HapallliBaeMbIX CEPBUCOB U CO3aH HA OCHOBE TEXHOJIOTUU
00JTaYHBIX BBIYUCIICHUN.

CocTaB paclIMPEeHHOTO PEIAKTOPA-CTYIUN:
— MHOroQyHKIMOHAIBHBIA TeKCTOBBIN penakTop GPSS monenei;

— rpaduyecKuil peIakTop MoJeNed - peAaKkToOp CXEeM: C €ro MOMOIIbI0, pa3pa-
00T4YMK CHIOCOOEH (OPMHUPOBATH CTPYKTYPHYIO CXEMY MOJEINH, JABUTasiCh OT
YaCTHOro K oO1eMy (CHH3Yy-BBEPX) WM CBEPXY-BHU3 (OT aOCTPaKTHBIX MOHS-
TUN K JACTaJISIM);

— penakTop GopM BBOJIA UCXOAHBIX JAHHBIX B MOJIEIIb;

— penakTop GpopM BbIBOAA PE3YJIBTATOB MOJECIUPOBAHMUS;

— MOJCHUCTEMa aBTOMATU3ALIMY IUTAHUPOBAHMSI SKCIIEPUMEHTOB;

— TMOJICHCTEMAa aHalln3a Pe3yJbTaTOB SKCIIEPUMEHTOB U CEPUN IKCIIEPHUMEHTOB;

— TeHepaTop OTYETOB 00 HCCIIEOBAHUY;

— mnoacucreMa 2D anumanuuy;

— W ApyTye MOJICUCTEMBI, CEpPBUCHI B (PyHKIIUU

CTyeH4ecKy0 BEpCHIO PacIlIMpeHHOI0 PeJakTopa MOKHO CKayaTh MO CChUIKE
gpssee.clina-computer.ru. [ 6oee AeTaIbHOTO 03HAKOMIICHUS C BO3MOKHOCTSIMU

PaCHIMPEHHOTO PEAAKTOPa MOXKHO BOCIIOJIH30BAThCS YUICOHMKAMHU aBTOPOB HHCTPY-
MeHTajbHOro cpeacrtna [10, 21].

1.3.1. Tlonb3oeamernbckulti UHMepgeuc pacwupeHHo20 pedakmopa

ITocne 3anycka GPSS World oTkpriBaeTcs pabodee OKHO, B KOTOPOM Cpazy
MOKHO TOCTPOUTh HOBYIO CXE€MY OTKPBITO, WJIM OTKPBITH YK€ CYIIECTBYIOUIYIO
(puc.1.9).0OxHo nporpaMMbl 00€CTIEUMBAET JIETKYI0 HABUTAIMIO MO 3JEMEHTaM Ipo-
€KTa, TAKHM, KaK «IIPOEKTBD», «KJIACChD», «CXEMBbI» U T.1.

[TockombKy TIPOEKT OPraHW30BaH MEPAPXUYECKH, TO OH OTOOpakaeTcs B BHUJE
JiepeBa: caM IMpoeKT o0pa3yeT BEpXHH ypOBEHb JiepeBa pabouero mpoeKTa, makeThbl —
CIICYIOIINN YPOBEHb, KJIACCHl aKTUBHBIX OOBEKTOB M COOOIICHUN — CIEAYIOIUN U
T.1. MOXXHO KOIMPOBaTh, MEpEMEIIaTh U yAAIATh JIOObIE 3JIEMEHTHI JIepeBa 00bEK-
TOB, JIETKO YTPaBIIsisi pab0UYrUM IIPOEKTOM.

['maBHOE MEHIO pelakTopa pacHoJIOKEHO B BEPXHEW YaCTH OKHA U COJEPIKUT

KOMaHJbl 1JIA pa6OTBI C HpOI‘p&MMOﬁ, MOACIIAMH, CXEMaMH U T.I[.FJI&BHOG MCHIO
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MMEET MOCTOsAHHbIE MyHKTHL: «Damn», «PemaktupoBanue», «llomompb»; U MyHKTHI,
3aBUCALIME OT KOHTeKcTa: «Bum», «Moxenpy», «Kypram», «Cxema», «Dopmay,
«MognempoBanue», «TpaccupoBka». Kaxkaplii KOHTEKCTHBIN ITyHKT CIIYXKHUT JUIs pa-
0OTHI C onpenencHHbIM TUIIOM (aiinoB (Hampumep - «Moaenby, «XKyphan», «Cxe-
May, «Dopmay). OH TakKe 3aBUCUT OT BBIIOJHEHUS ONPEIEICHHBIX CBA3AHHBIX APYT
c apyroM omepauuii (Hanpumep - «Bum», «MogpenupoBanue», «TpaccupoBkay).
Kaxxaplii MyHKT MpencTaBisieT co00i BhIMaaroniee MEHIO U COAEPKHUT CBOW HAaOOp
KOMaH/I.

Puc. 1.9. PaGouune 061acTu TJ1aBHOTO OKHA MTPOTPAMMBI

Ha nanenu MHCTpYMEHTOB OTOOpPa)KalOTCsl HEKOTOPhIE, HanboJiee BaKHbBIE KO-
MaH/Ipl U3 IJIABHOTO MEHIO. [IpakTHuecku Bce MyHKTHI INIABHOTO MEHIO UMEIOT COOT-
BETCTBYIOILYIO MMaHEJIb HHCTPYMEHTOB. Tak ke Kak U B IIaBHOM MEHIO, IOCTYITHOCTh
HEKOTOPbIX KOMaH/1 Ha MaHeJu UHCTPYMEHTOB 3aBUCUT OT KOHTEKCTA.

PaGotas ¢ mozenpio, 0cOOEHHO OOJBIION, 3a4acTyl0 BO3HHUKAET HEOOXOIu-
MOCTb B CO3[IJaHUU JOTOJHUTENbHBIX (haliIOB, MIIM XPAHEHUH TOKYMEHTOB, TAKHX Kak
TEXHUYECKOE 3a/laHue, JaHHbIe MpeAMETHON obyactéd W T.m. Jlis opraHu3zanuu M
CTPYKTYpHUpOBaHUs (ailyioB, HEOOXOJUMBIX JJIA PazpabOTKU MOAENH, B MpOrpaMMme
uMeeTrcs oubmmoTeka moseneil. bubnmorexa Momenel pacronaraeTcs B JICBOW YacTH
IJIaBHOTO OKHA MporpaMmMbl. YTOOBI IEpeHTH K HEl, HEOOXOAMMO HaXKaTh HA BKIIAJIKY
«Mopenuy. bubanorexka Moaenelt Ciy>KUT JUIs OpraHU3aluu CXeM, MOJIETIEH, pe3yiib-
TaTOB M JIpyrux Qaitnos. OHa npencTaBiseT coO0N UepapXuveckoe IepeBo, COCTOS-
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1ee 13 MarnokK, MpoeKkToB u (aitnoB. Kakmprit Tin 351eMeHTa nMeeT CBO¢ COOCTBEHHOE
Ha3HAUYEHUE U KOHTEKCTHOE MEHIO, cojepxkaliee KoMaHAbl sl paboTel ¢ HUM. OHO
BBI3BIBACTCS IMPABOM KHOIIKOW MBIIIH.

[Tanku ¥ IPOEKTHI MOTYT CO/iepkaTh B ceOe apyrue aneMeHThl. [Ipuuem, ecnu
AJIEMEHTHI MMPUCYTCTBYIOT U POJIUTEIbCKUNA 3JIEMEHT CBECPHYT, TO IJIIEMEHTHI HE MOKa-

3bIBAKOTCA, HO PAIOM C MKOHKOM DJIEMEHTA IMPUCYTCTBYCT 3HAYOK -. Ecan poaun-
TEJABCKUN SJEMEHT PACKPLBIT, TO AOYCPHHUC IJICMCHTBI BHUIHBI, 4 3HAYOK HMCCT BHUI

Puc. 1.10. bubmmoreka Moaenei.

IIpoexTupoBaHue MOZIEIEH OCYLIECTBIIAECTCS C IOMOLIBIO PENAKTOpPa CXEM.
Cxema (opMuUpyeTCsi U3 ONMPEEIeMbIX pa3pabOTYMKOM TUIIOBBIX 3JIeMEHTOB (TD-
boB) 1ByX BHIIOB.

[lepBblil BUA 37€MEHTOB («UECPHBIN SIIIHUK») TPEICTABISAET KOHEUHBIN 3J€MEHT
cxeMbl. OH comepXUT HaOOp BXOJOB U BBIXOJOB, JJIsi B3aUMOJECHCTBUS C APYTUMHU
aneMeHTamu, a Takxe moaenb GPSS World, koTopas onpenensier ero noseaeHue u
coctostHue. TOb MOKHO HACTPOUTH C MOMOIIBIO TapaMeTpoB. Bxonabl u Bbxoael TO-
ba acconuupyrorcs ¢ METKaMy MOJIEI, & B3aUMOIeUCTBIE Mexay TObamu BbIpaxka-
€TCs B JIBUKEHUU TPAH3aKTOB MEXIY MX Bxoaamu U Bbixonamu. T.x. TOb npencras-
JsieT coOO0M «UEpHBIN SIIMK», pa3padOTYMK UMEET BO3MOXKHOCTh YKa3aTh THIT TpPaH-
3aKTOB, KOTOpPBIE MOTYT paboTaTh C ONpeAesIeHHbIM BXOJ0M MiIK BbixogoM TOba,
4YTOOBI COTJIACOBATH JIOTUKY PabOThl MHOXKECTBA AJIEMEHTOB.

BTopoii Bua 371€MEHTOB — CIIOXKHBINA OJIOK, COCTOSIIIMN M3 HECKOJIBKHX IPO-
cThiX. OH TaKXke MMEET BXOJbl U BbIXOAbl. HO BMECTO MOAENN CONEPKUT MOACXEMY
U3 B3auMOCBs3aHHBIX TObBoB 00s1ee HU3KOTO YPOBHSI.

PenaktupoBanne napamerpoB TOba ocyiiecTBiasieTcsl ¢ NOMOIIBIO CHEUATb-
HOT'O OKHA.

JIaHHOE€ OKHO BBI3BIBAETCS MPU CIAEAYIOIIUX ACHCTBUSIX:

— co3nanue TOba B ouonmorexke TOboB;
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— BbI0OOp KOoMaH bl «/lanHbie» TOba B 6ubnuorexke TOboB;
— JBOIHOM 1en4ok no TOby B pepakTope cxem;

— BBIOOP KoMaH B! «/JlanHbIe» TOba B penakTope cxem.

Puc. 1.11. OxHo penaktupoBanus napamerpos TOba.

B 3aBucumocTu OT BHJa BBI30Ba 3aroJIOBOK OKHA MOXET MEHATHCSA, HO Habop
JOCTYMHBIX JAEHCTBUIM OCTAHETCS OJHUM U TeM ke. Paccmorpum ux moapooOHee. B
pacmpeHHoM penakrope GPSS World anst kaxmoro BeIICIEHHOTO 3J€MEHTa MO/Ie-
JIM CYILIECTBYET CBOE OKHO CBOMCTB, B KOTOPOM YKa3bIBalOTCSA CBOMCTBA (TTapaMeTphl)
3TOTO JIEMEHTA.

J1st 3TOr0 HE0OXOAUMO LIEAKHYTh MPAaBOl KHOMKU MBIIIH U W3 BBINAAAIOLIETO
CHHCKa BBIOpaTh MyHKT «/laHHBIEY.

- JarHnie
COprerTalkMa KAShna S mehiceH TS -
=l Ha nepearnid noaad
Ha =aanwviE noaad
e BripesaTte
£ KonmpoeaTe
=
= MpecbpascBEaTe B CHenn”

CoxpaHMTE E BnbnmoTeke

u ¥ asnMTE

Puc. 1.12. «/lanasie» TOba

[Tocne 3TOro MosIBUTCS OKHO, TOKA3bIBAIOIIIEE MapaMeTphbl JaHHOTO BbIJICICH-
Horo anemeHTa. OkHO «JlaHHBIE» COAEPKUT HECKOIBKO BKIanOK. Kaxnas Bkiianka
COJICPKUT DJIEMEHTHI YIIpaBJIeHUsI, TAKHE KaK OOIIue TaHHbIC, BXO/Ibl/BBIXObI, TTapa-
Metpel TOba, GPSS mozenb, ¢ TOMOIIBI0O KOTOPBIX MOXHO MPOCMAaTPUBATh U U3ME-
HATH CBOMCTBA 2JIEMEHTOB MOJICIIH.
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Puc. 1.13. ITanens Bknanok «Jlanuasie» TOba

Bo Briagke «OO0mue gaHHbIe)» pabOTAIOT ¢ TAKUMHU MapamMeTpaMu: HauMEHO-
BaHUE 3JIEMEHTa, HpU@T, pazmep WpUPTa, LUBET, AUHUIY MOJECIBHOIO BPEMEHH.
Tax ke 371eMEeHT MOKHO BU3yallU3UPOBATh KaK U300pakeHHe.

BX0/10B ¥ BBIXOJIOB y 3JIEMEHTa MOXKET ObITh KaK OJMH, TaK U HECKOJIbKO. Bo
BKJIaJIKe «BX0/IbI/BBIXO/IBI» 3a7a€M KOJIMYECTBO BXOJOB U BBIXOJIOB U YKa3bIBAEM UX
HauMEHOBaHUA. Tak ke BO BpeMs MOCTPOEHHUS MOJEIU B 0053aTEIbHOM IOPSJIKE
YKa3bIBa€M OPHEHTALUIO KJIEMM 3JIEMEHTa. B OOJIBIIMHCTBE CIIy4aeB 3TO OpUEHTA-
nus: CreBa Hamnpaso.

Puc. 1.14. O6ume nanusie TOba

Puc. 1.15. Bxoas! u Beixoasl TOba
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Puc. 1.16. IIpumep Bx010B U Beixo10B TOba

Tpetbst Bkiagka B okHe «JlaHHbie» 3TO «niapameTpbl TObay». Mbl paboTaem c
TaKUMHU IIapaMeTpaMHy, KaK MaTpULia, SYEHUKH, JJIOTUIECKUE KIIOUYH, UMEHOBAHHBIE BE-
JIMYUHBI, IaMATh U 3aMEHA TEKCTA 110 MACKE.

[Tocnenusas Bkimanka «GPSS monens» oTBedaeT 3a MOBEIECHUE U XOJ MOJEIIH-
poBaHus. Tak Kak IMEHHO B 3TOW BKJIAJIKE MBI MIUIIEM KOJ MOJCIIH.

[Ipu mocTtpoeHun NaHHOW MOAENUW MbI OyJEM HCIOJIb30BaTh TPU OCHOBHBIX
OJoKa:

o GENERATE;

o ADVANCE;
o TRANSFER.

Puc. 1.17. ITapameTpsl TOba
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GENERATE Blocks (bioku GENERATE) nmo3Bosnsier 3agaTh HOMEP T€HEpa-
topy ciydaiiHbeiX uncelsl. bioku GENERATE BeYucifioT Bpemsi MEXAy JBYMS BXO-
JaMu — BpeMs id onepanioB A u B. Ecnu BbI onpeensiere HEMmoJ0KNUTEIbHbIN HO-
Mep, TO UCHOJIB3YETCSI TEHEPATOP CIYYANHBIX YUCEI ITOJ HOMEPOM 1;

ADVANCE Blocks (bnoku ADVANCE) mo3Bosisier BRIOpaTh HOMEP T€HEpa-
TOpa CIy4YaiHBIX YHCENl — BPEMEHM 3aJ€pKKU 11 onepannoB A u B. Ecnu BbI onpe-
JIEIIIETE HEMOJOKUTEIBHBIA HOMEP, TO MCIIOJIB3YETCSI TEHEPATOP CIYyYANMHBIX YHCEI
10J1 HOMEpOM 1;

TRANSFER Blocks (bioku TRANSFER) mo3Bossier onpenenuts, Kakou Te-
HEpaTop CIydyalHbIX YMCEI JIOJDKEH ObITh MCIOJIb30BaH, KOTJa OJOK MepeAadyu Bbl-
OupaeT BEpPOSITHOCTHOTO ajpecaTa Ojoka. Eciau BbI onpeensiere HEenoJ0KUTEIbHBIHN
HOMEP, TO UCMOJIb3YETCSI TEHEPATOP CIYYANHBIX YUCE IO HOMEPOM 1.

Puc. 1.18. GPSS moxenr TOba

1.3.2. Nonb3o0eamernbckulti UHMepgelc pedakmopa hopm

Penaxrop dhopMm npenHazHaueH AJisl BBIBOJA PE3YIbTATOB MOJCIUPOBAHUS B BU-
ne TpauKOB, Pa3IMYHBIX CTATUCTHUYECKUX XapaKTEPUCTUK M3y4aeMON CUCTEMBI Mac-
COBOTO OOCIY)KMBaHMS, HaJIUYUE 3TOr0 pPeAaKkTopa MO3BOJSET MPEBPATUTh pacIlu-
pennsiii penaktop GPSS World B monHoIIeHHOE MMHUTAIMOHHOE TIPHIIOKEHHUE, B HE-
KOTOPYIO PACIIMPEHHYIO CTYJWIO, MO3BOJSIONIYIO IPOBOJUTH UCCIECIOBAHHUE B CPENE
MPUOTMKEHHOW K TPEIMETHON peallbHOW 00J1acTH. DTO NaeT MCCIEAOBATEN0 BO3-
MOYHOCTbh HE OTBJIEKAThCSI HA HE CBOMCTBEHHBIE eMy (PYHKIIMH, COCPEIOTOYUTHCS Ha

I'’'ITaBHOM — FHY6OKOM N Ka4YCCTBCHHOM IIPOBCACHUHY MMUTAIIMOHHOI'O UCCIICAOBAHUS].

PenakTop ¢opm mo3BOJIIET MOJIKIIOYATh SKCHEPTOB W3 JAHHOW IpPEeaMETHOM
obnacTu K mpodecchoHaaM WMUTAIMOHHOTO MOJICIMPOBAHUS W COBMECTHO KOH-
CTPyUpPOBaTh UMUTALIMOHHOE MPUIIOKEHHUE. A Jajiee, SKCIEPThI YK€ CAMOCTOSTEIBHO
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MOT'YT MPOBOJUTh HEMOCPEICTBEHHO UCCIEIOBAHUE — IKCIIEPUMEHTBI, CEPUU IKCIIE-
PUMEHTOB, pa3pabaTbiBaTh OTYET, BbIpabaThIBaTh peKoMeHJanuu. Bce 310 cyie-
CTBEHHO IOBBIIIIAET KAYECTBO U CKOPOCTh UCCIICIOBAHMUSL.

[Ipu 3anmycke pegakTopa GopM OTKPHIBAETCS OKHO CJIEAYIOLIETO COACPKAHUS

Puc. 1.19. I'maBHOE OKHO penakTopa ¢hopm

['maBHOE MEHIO pegakTopa PacCIOIOKEHO B BEPXHEHW YaCTH OKHA U COAECPKUT
KOMaH/Ibl /I pa0boThl ¢ MporpaMMoil. BHemHUM BUI TJIaBHOTO MEHIO TPEICTABIICH
Ha CJIEIYIOUIEM PUCYHKE.

Daiin Mpaeka  DCopmMbl Hacrpoikm Momows
Puc. 1.20. 'naBHOE MEHIO pegakTopa

[Tanenp MHCTPYMEHTOB PACIIOIaraeTcsi B BEPXHEW YaCTU OKHA, MOJ IJIaBHBIM
MEHIO U UMEET CJICAYIOLINN BHU/I.

P H W ' A [ =

Puc.1.21. ITanens ynpaBneHus: pegakropa

Hacrtpoiika wmonmenu BbeIOMpaeTcs B TJIaBHOM MEHIO KoMaHIel "®Dop-
Mmbl/HacTporika Mmogenu", o KOTopoit OTKpoeTcst OkHO uHpopManuu o moaenu. [Ipu
paboTe ¢ TaHHBIM OKHOM IOJIb30BaTENIb MOXKET B TI0JI€ HA3BaHUSI MOJIEHU 1aTh Ha3Ba-
HUE, KOTOpoe OyJeT 3arojJoBKOM OKHA, U OyaeT purypupoBaTh B pe3yjbTaTax dKCIIe-
puMeHTa. PekoMeHIyeTcs 3amoiHsITh 3TO MOJe Ui Jy4lled UAeHTU()UKAIMHA YKCIIe-
puMeHTOB. Takke He0OXO0AMMO, ONTUPASICh HAa (PU3UUECKUI CMBICI, BEIOPATh €IUHUILY
MOJIEJIBHOTO BPEMEHM U3 6 BO3MOXKHBIX 3HAUEHUU (CEKyHJla, MUHYTA, J€Hb, MECHILL,
rojl) ¥ 337aTh 1aTy U BpeMs Havajla MOJICJIMPOBAHUS B MOJICIIU.
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Puc.1.22. OxHo undopmaiuu o MoaeIu

Jlanee HEOOXOAMMO yKa3aTh YCIOBUE 3aITyCKa MOJICITUPOBAHMUS.

Bo3moxHbI 1Ba BapuaHra:

1.3amyck mMoaenu mo BpeMeHu. Torjga HeoOXOAMMO yKa3aTh MEePUO]] MOJEIIH-
pPOBaHUSI U €ro eIUHUIIBI u3MepeHusd. [Ipu BbIOOpe ATOro BapuaHTa CJIEAYEeT OTMeE-
TUTh, uTO onepanabl Bcex 010koB TERMINATE Oyayt ouuntenst. [loatomy, ecinu B
MOJIEIN HEOOXOAUMBI 3TH 3HAUCHHUS OTIEPAHIOB, 3TOT METOJ] 3aIyCKa HEe MOJOUIET.

2.3anmycK MOJIENU MO0 KOJIMYECTBY YHUYTOKEHHBIX TPaH3akToOB. IIpu 3TOM Ba-
puaHTe 3amyck OyAeT npoucxoauth ¢ nomoibio koMaHibl START c¢ ykazaHHbIM
guciom. [Toaromy B Moaenu qoipkeH ObITh X0Ts Ob1 oquH 6710k TERMINATE ¢ He-
IIyCTBIM ONEPAHAOM A.

Puc.1.23. OkHO HacTpONKK MOHUTOPUHTA

I[I/IHaMI/I‘ICCKI/Iﬁ MOHHUTOPHHI H€O6XOJII/IM AJI1 3a/laHv ITapaMETpOB MOHHTO-
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pPHUHra MOJIENU B MPOLIECCE €€ MCIIOJHEHUS U BBI3BIBACTCS BELIOOPOM B IJIaBHOM MEHIO
koMaH bl "®opmbl /HacTtpoiika MOHUTOpHHTA", TOC]IE KOTOPOW OTKPOETCS OKHO.
Hactpoiika mapameTpoB HeoOX0oAMMa J1J11 KOPPEKTHOM (110 3aMBICTy aBTOpa MO/IEIH)
paboThI OJCUCTEMBI COOpa JAHHBIX O COCTOSIHUUA OOBEKTOB MOJIENU B IMPOIIECCE €€
UCTIOJTHEHHUSI.

JlnanoroBoe OKHO HAaCTPOMKH MOHHUTOPHHTA COCTOMT M3 ABYX maHenei. [lep-
Basl MaHeJb — "HacTpolKa NEpUOJANYHOCTH cOOpa MaHHbIX", BTOpas — "1epeBo 00beK-
TOB MOHUTOPHUHTA, KOTOPbIE OYIyT OTpakaThbCsl B pe3yJIbTaTax MOJICTUPOBAHUS".

Ha mepBoii manenu Hy»XHO BBIOpaTh MEPUOAMYHOCTH cOopa. Pexomenmyercs
U3JIMIIHE HE JETaNIU3UPOBaTh cOOP, TaK KaK 3TO MPUBOJUT, BO-NIEPBBIX, K yBeJIUYeE-
HUIO BPEMEHH MOJEIUPOBAHUS U, BO-BTOPBIX, K HEPALMOHAIBHOMY HCIOJIb30BAHUIO
namMaTu (pe3ysbTaThl MOTYT 3aHUMATh JECATKU MeradalT Ha Aucke). Takke MOKHO
YCTaHOBUTH (hjar, coOMparth JIM JaHHBIE 17151 aHUMAII|H, €CIi OHa B (hOpMe MMHUTAIHU-
OHHOTO MCCJIEZIOBAHUS CO3/1aHA.

Pabota ¢ manenpo "nepeBo 0OBEKTOB MOHMTOPUHIA" MPOUCXOJUT B TPEX MO-
Jsx: "1mepeBo 00BEKTOB Mojenu'", "MepeBo MOJb30BaTEIbCKUX OOBEKTOB MOJENIH",
"CIHUCOK MOKa3aTenei BbIOpaHHBIX OOBEKTOB".

JlepeBo 00BEKTOB MO/IENIM HAXOAUTCS B JIEBOM 4acTU OKHA. B Hero BXoasT Bce
OOBEKTHI, KOTOPBIE OMpEACTUI aHaIu3aTop B Mojnenu. Vcrmonp3oBaHue penakropa
(dopM Ha nmpuMepax NPUBEJEHO B CIEAYIOUIEH I1aBe.

bonee mogpoOHyr0 HMHpOpMALMIO U TPUMEPHI Pa3pabOTKU MMUTAUOHHBIX
YCTaHOBOK MOXHO MOJYYUTh U3 PYKOBOJICTB, NPEACTABICHHBIX B pelakTope GopM U
pacuiupenHoM pegakrope GPSS World, B mento «ITomoriey (puc.1.24).

Puc.1.24. PykoBoACTBa MOJIb30BaTENS

Hcnonb3oBaHue 3TUX PYKOBOJACTB M HAIIEro MPaKTUKyMa IMO3BOJISAT HayWMHA-
I0IEMYy pa3pabOTYNKy MMHUTAIIMOHHBIX MOJIENeil OBICTpEe OCBOUTH METOJIOJIOTHIO
JIMCKPETHO-COOBITUHHOTO MOJEIUPOBAHUS U CTYAMH MoJelupoBaHus «Pacumpen-
Heli penakrop GPSSW» mo pa3paboTke MMUTAIIMOHHBIX YCTAHOBOK CIIOXKHBIX CH-
CTEM.
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MABA 2. YYHEBHOE MOAEJNIMPOBAHUE
2.1. YPOBHN UMUTALMUOHHOIO MOAE/IMPOBaAHNA

C u3MeHeHHeM MapagurMbl MOJATOTOBKH CHEIUAIMCTOB M MHOTOYPOBHEBOCTHU
oOpa3oBaTenpHOTO TIporiecca (OakamaBpuaT, MarucTparypa, acupaHTypa) U3MEHHU-
JIUCh U MOJXO/IbI TIOJITOTOBKHU BBIITYCKHUKOB BBICIIEr0 00pa3oBanus. B ocHoBe oOpa-
30BaTEJIbHBIX CTAHIAAPTOB HOBOTO MOKOJICHUS JICKAT NEATCILHOCTHBIA U KOMIICTEHT-
HOCTHBIN MOJXO/IbI. Y BBITYCKHUKOB Pa3IMYHbIX YPOBHEW 00pa3oBaHUs U HaIpaBiie-
HUHW TIOJTOTOBKH JIOJDKHBI CPOPMUPOBATHCS T€ WM WHBIE (OOIIEKYIbTypHBIE, 00IIIe-
npodeccuoHanbHble, IpodeccruoHaabHble, CealbHbIe U APyTUe) KomnereHuuu. 1
BBITTYCKHUKH JOJDKHBI OBITh TOTOBBI K PAa3IMYHBIM BUAaM MPOGECCHOHATBHON JIes-
TEJILHOCTH.

B cBs13u ¢ pazBuTHEM HHPOPMAITMOHHBIX TEXHOJIOTHA B 00JIACTH HMUTAITMOHHO-
ro MOJICTTUPOBAHMS U TOSBIICHUEM KOJIOCCAJIbHBIX BO3MOKHOCTEH pa3pabOTKU BUP-
TyaJIbHBIX UMUTAIIMOHHBIX MOJENICH MPAaKTHIECKH BO BCeX cpepax dermoBeUecKoun e-
ATETLHOCTH BO3HUKAET CYIIECTBEHHAss HEOOXOIUMOCTh MOJATOTOBKH KaJpoB B 00Ja-
CTH UMHUTAITMOHHBIX MCCIICTOBAHU.

OneIT MOATOTOBKM OakallaBpoB Mo HampasiieHnio «HopMamoHHbie CUCTEMBI
U TEXHOJOTHUW» TIIOKAa3bIBAET, YTO (POPMUPOBAHWE KOMIICTEHIIMHA TIO IPOCKTHO-
KOHCTPYKTOPCKOW M HAYYHO-HCCIICIOBATENBCKOM JAESTEIHHOCTA OCOOCHHO SIPKO MPO-
SBJIICTCSI TIPH TIOJITOTOBKE HAyYHO-UCCIIENOBATEILCKUX PAa0OT B BHUIE KYPCOBBIX,
MIPOCKTHBIX M BBIMYCKHBIX KBaTM(HUKAIMOHHBIX paboT. [lo yueOHoMy miany Oaka-
JaBpHUaTa IpeIycCMaTPUBACTCS HE MEHEe TPEX KYPCOBBIX PabOT, MBI OIIPEICIUIN HX B
pamMKax AUCIUIUINH:

TexHosioruu nporpaMmMupoBanusi — 4 ceMecTp, B KOTOPOM CTYAEHThI pa3zpada-
THIBAIOT Pa3IUYHbIC TIPUIIOKEHHS CHCTeMaX MPOrpaMMUPOBaHMS, 37€Ch OHU JENAl0T
MIEPBBIC MIATH TI0 UCCIICA0BATEIBCKON EATSTLHOCTH.

MonenvupoBaHHe MPOIIECCOB U CUCTEM — 6 CEMECTp, B KOTOPOM pa3pabaThiBalOT
KOMITBIOTEPHBIC aHATMTUHICCKUE ¥ UMUTAITMOHHBIC MOJICIH. 3/IECh OMPECIISIFOTCS 3a-
Ja4¥, POBOJUTCS 0030p JUTEPATYPhl U BHIOOP MHCTPYMEHTAIBLHON CPEIIbI MOJIETHU-
poBanus. Pa3paboTka KOMIBIOTEPHBIX MOJENEH MPOBOAMWTCS Ha YPOBHE Y4eOHO-
HCCIIEIOBATEIIbCKUX MOJICIIEH.

[IpoekTupoBaHue M apXUTEKTypa MHPOPMAIIMOHHBIX CUCTEM — 7 CEMECTp, pas-
paboTKa UMUTAITMOHHBIX MOJEJICH MPOBOAUTCS Ha 0oJiee BHICOKOM YPOBHE, 371€Ch
pa3pabaThIBAIOTCS MPOCKTHI COTJIACHO TEXHOJOTHUSM TPOSKTHPOBAHUS HH(POPMAIIH-

OHHBIX CUCTCM.
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Ilo crenenn p213pa6OTKI/I 1 3HAYUMOCTHU HUCIOJB30BAHUA UMHUTALIUOHHBIX MOJC-
JIel, IMUTAIIMOHHOE MOJICTUPOBAHKE MOYHO IOAPA3ACIUTh Ha HECKOJIBKO YPOBHEH,
MIPEIIOKEHHBIX B padoTax [9, 33]:

— yuyebHoe moldenuposaHue;
— HAy4YHO-UCCnedo8amesnbCKoe MooesnuposaHue;
— npogheccuoHanbHoe MooenuposaHue;

— [pomblWneHHOe MoOenuposaHue.

Vuebnoe mooenuposarue — 310 pazpadboTKa ydeOHBIX MOJIEICH, BBITIOTHICMBIX
I0JT PYKOBOJICTBOM «YYHUTEIs»» (B Y4eOHOM 3aBEJICHHH, Ha Kypcax WIIU MPOCTO B pa-
0ouell 00cTaHOBKE). YUueOHOE MOJIETUPOBAHUE MOYKHO MOAPA3AEIUTh HA ABE CTYIIe-
HU:

— y4ebHO-no3HasamesibHoe MOOenuUpPoOBaAHUE;

— yuyebHo-uccnedosamesnibCKoe MooenuposaHue.

[Ipu yuebHo-noznasamenvrom moodeauposaruu MPOUCXOIUT Tepeaaya 3HAHUH,
OCBOEHUE METOJ0B UMUTALIMOHHOTO MOJIEIUPOBAHMS, 3[€Ch HA aITOPUTME MOCTPOE-
HUS 3TUX MOJIENIEH «YyUYECHHK» 3HAKOMUTCSI C OCHOBHBIMU METOJOJIOTUSMHU U UH(DOP-
MAallMOHHBIMM CHUCTEMAaMH U TE€XHOJIOTUSMH HUMUTALIMOHHOIO MOJEIUPOBAHUA, MPHU-
oOpeTraeT 3HaAHUSI M HABBIKU pa3paboTku mojeneld. Kak npaBuio, 3TU MOJEeNU SBIISI-
I0TCSI HE CJIOKHBIMH 10 00BbEMY U JIOTHKE, IPOCTHIMHU B pa3pabOTKe, TaKue MOJCIU
Ha3bIBAIOTCS TUMOBBIMU. [locTpoeHue 01HOM yueOHOM MOJIEIN YKIIAIbIBACTCS B PaM-
KH y4eOHOro mpoiiecca B popme 1ab0opaTopHBbIX M MPAKTHUECKUX 3aHATUNA. DTU MO-
JIeJTU SIBJISIFOTCSI IPOTOTUITAMM sl TOCTPOCHUS yUeOHBIX MOJENeH sl APYruX Kiac-
coB CMO 1 no100HBIX 00BEKTOB U CUCTEM.

Yuebno-uccneoosamenvckoe mooenuposarue OTIUYACTCA MPOAOTKUTEIHLHO-
CThIO pa3paboTku. Pa3paboTka OHONH MOACIH MOXKET 3aHMMATh HECKOJBKO 3aHSITHI
WIM BBINOJHATHCA B paMKax KypcOBOM paOOThI MO MOJEIMPOBAHMIO HA 3 Kypce U
KypCOBOTO MPOEKTUpOBaHUs Ha 4 Kypce. [Ipu BBIMOTHEHUH KYypCOBBIX PabOT | Mpo-
€KTOB MIPOUCXOUT MEPBUUHOE POPMHUPOBAHUE HAYUHO-UCCIEAOBATEILCKIUX HABBIKOB
«y4eHUKay». 371ech AT O0yUYeHHE HE TI0 TOTOBBIM pa3pabOTKaM, a MO CaMOCTOSITEIb-
HO MPOEKTHUPYEMbIM U pa3pabaThlBAEMbIM YYEHUKOM HMMHUTAIMOHHBIX MOJEJeH Mo
aHajnoruu ¢ npyrumu kimaccamu CMO U aHaJOTUYHBIMH WU TIOJIOOHBIMU OOBEKTa-
MU U cucremamu. Pa3paboTka Kkak y4yeOHO-TIO3HABaTENbHBIX, TaK M Yy4eOHO-
HCCIIEIOBATEIbCKUX MOJIENIEN MPOBOJUTCA KaK C MOMOIIBIO SI3bIKOB MOJICIIUPOBAHUS
tuna GPSS, Tak 1 ¢ TOMOIIBI0 COBPEMEHHBIX CPEACTB MOAECIUPOBAHMS, TAKUX, KAK
AnyLogic, Arena, Simplex3, Simul8, FlexSim u nap.

Crnenyronuid ypoBEHb HMMHUTAIMOHHOTO MOJCIUPOBAHUS — OTO HAYYHO-
uccied0o8amenbcKoe Mooeiuposatie, Jaile BCero BHITIONHAETCA Ha Kadenpax y4deo-
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HBIX 3aBEJICHUH B paMKaX JOTOBOPHBIX WJIM YHCTO MCCIEAOBATEIBLCKUX PadOT. DTH
MOJIENIA CO3/IAI0TCS ISl MPOBEACHUS HAYYHBIX UCCIEAOBaHUM, pa3pabOTKU MPOBO-
TATCS B y4eOHOM 3aBEJCHUM B paMKaxX KBATH(DUKAIMOHHOW WM JUCCEPTAIMOHHOM
pabotel. HayuHo-ucclieoBaTenbckoe MOACIMPOBAHUE MOKHO MOJPA3/IETUTh HA He-
CKOJIbKO CTYyTE€HEH (3TaroB), CBA3aHHBIX C YPOBHEM OOpa30BaHUS U TUIIOM YUpexke-
HUSL:

— BBINOJHEHUE KBAM(DUKAIIMOHHOM pabOThl HA YpOBHE OaKallaBpUara;

— Marucrepckasi KBau(puKaluoHHas padoTa, BBINOJIHsAEMAasi B paMKaxX UCCIe/I0Ba-
TEJIHCKOM TEMbI B Y4EOHOM 3aBEJICHUU WJIU aKaJIEeMUYECKOW TeMbI B HCCIIEIOBA-
TEIbCKOM YUPEKIECHUHU, UJICaNIbHBIA BApUAHT, €CJIM OHU COBMEIIAIOTCS;

— BBINOJIHEHUE HAYYHO-UCCJIEAOBATEIbCKOM KBaIM(UKAIMOHHON paboThl Ha
YpPOBHE  aCNHUpPAaHTYphl B  y4e€OHBIX 3aBEJCHUSIX WJIA HAa  HAy4dHO-
UCCJIEIOBATENBCKUX J1a00PaTOPHUIX aKaJJeMUIECKUX UHCTUTYTOB.

Mopnenu, pazpabaTbiBaeMble «y4YE€HHKaMW» Ha 3THX YPOBHSIX 0Opa3oBaHuUs Obl-
BAIOT JIOCTATOYHO CJIOKHBIMU M (DYHKITMOHAJIBHBIMU U Yallle BCETO UMEIOT HAYYHYIO
3HAYMMOCTh U MIPAKTHUYECKYI0 OPUEHTUPOBAHHOCTb.

HayuHo-uccnenoBarensckas paboTa Ha ypoBHE OakaliaBpuarta sIBISIETCS KBaJlu-
dbuKanoHHOM. 37ech yallle BCero pa3padOTYMK JEMOHCTPUPYET KOMIIETEHTHOCTh B
o0nacTu pa3zpaboTku HHPOPMAIIMOHHBIX CUCTEM, B YACTHOCTH UMHUTAIIMOHHBIX MOJIE-
nei. B BeIyCKHOW paboTe MpencTaBiIseTCs aHalu3 MPEIMETHOW 00JIaCTH, TTPOCKT
MMHTAITMOHHON MOJCIH, pealu3allds UMUTAIIMOHHOW MOJIeNId B BBIOpPAHHOM cpeje
MOJICTTUPOBAHUS U HEKOTOPHIE PE3yJIbTaThl MAIITUHHBIX KCIIEPUMEHTOB.

Maructepckasi pabora, XOTs U ABJISETCS KBUTHM(PUKAIIUMOHHON, MOXKET MPOBO-
JUTCS C DJIEMEHTAMU HaudaJIbHBbIX HAYYHBIX U3BICKAaHMI. B 3THUX LEIsIX MPOUCXOIUT
MoAU(pUKAIIMS UMUTAITMOHHON MOJIENN, pa3pab0TaHHON Ha ypOBHE OakaiaBpuara co-
IVIACHO aKTYaJIbHOCTU UCCJIEAOBAHUS, MPAKTUUECKON 3HAUMMOCTH, Ha YPOBHE TIPOCK-
TUPOBAHUS U Pa3pabOTKU MOJIETH U aJeKBAaTHOCTU Pa3padOTaHHOW HWMUTAIIMOHHOM
MOJIEJIN PEAIbHOM CHCTEME WJIM pa3pabaThIiBaeTCsl HOBAs UMHUTAIMOHHAS MPOrPaMM-
Has YCTAHOBKA JJIsl HOBOM T€MbI UCCIIEIOBAHMSI, COOTBETCTBEHHO MPOXOIST BCE ATa-
bl UMUTAIMOHHOTO MCCJIEIOBaHUs, B KOTOPOM MPEJICTABICHA JOCTATOYHAsI KOMIIE-
TEHTHOCTh M0 pa3pabO0TKe UMHUTAIIMOHHBIX Mojenel. [locie TectupoBanus u oTia-
KM  pa3pa0OTaHHOM  WMHTAIMOHHOM  yCTAHOBKM  TPOBOMASTCA  HAY4YHO-
HCCJIEIOBATENLCKUE Pa0OThl COTJIACHO CTPATETHYECKOMY U TaKTUYECKOMY IIAHUPO-
BaHUIO MAIIMHHBIX SKCIIEPUMEHTOB, a pPe3yJbTaThl 00OPa0OTKU MPEACTABISIOTCS B
BUJIC HAYyYHBIX MyOJIMKalMi HA Pa3HBIX YPOBHAX (CeMHUHapaxX, KOH(PEPEHIHSIX, B
KYpPHAJIBHBIX CTaThsx). Ha 9TOM cTynmeHu moAroTOBKHM KaJIpoB UIET (popMHpOBAHHUE

KOMHGTCHHI/Iﬁ «YUYCHHKA» KaK HAYYHOT'O UCCIICAOBATCIIA.
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XapakTepHas OCOOCHHOCTh HAyYHO-HCCJIEIOBATEIbCKOTO MOJAETUPOBAHUS 3a-
KJIFOUAeTCA B TOM, YTO pa3pabOTUMK SIBJISETCA UCIIOJHUTENIEM, a 3aKa3UUKOM BBICTY-
naeT yueOHOE 3aBe/ICHHE WM aKaJEMUYECKUI HHCTUTYT, B pAMKaX KOTOPOIO BBINOJI-
HSIETCA TOCYIApCTBEHHAs] WJIM aKajJeMuueckass Tema uccieaoBaHus. Pa3paboTuuky
Ipe/CTaBisieTcsl JOCTaToYHash CcBOOOJa B BBIOOpPE CPEACTB MOJEIHPOBAHUS U
HarpasieHus uccienoBanuii. OH pa3padaThIBa€T MOJENH 110 CBOEMY YCMOTPEHUIO B
U30paHHBIX UM CpEelax MOJEIUPOBAHUS, MPOBOJUT BHIMIOJHEHHE PAaOOT MO MOJEIH-
POBaHUIO, OLICHUBAET PE3YJIbTATHI ATUX PAbOT U MPENICTABIISACT PE3yJIbTAThl UCCIEA0-
BaHWI HAYYHOU OOILIECTBEHHOCTH.

HayuHo-uccnenoBarensckas paboTa B OJIHOM 00beME peain3yeTcsl Ha CTYTeHH
acipaHTypsl. [[nuTeaprHOCTh 00yUYeHHs B aCIUPAHTYPE COCTABIISIET MO HOBBIM CTaH-
naptam 4 roja. 3a 3To BpeMsi o0ydaeMblil pa3padaThiBacT KJIaCC UMUTAIIMOHHBIX MO-
neseil, Ha KOTOPBIX MPOBOJATCS MOJIHOMACIITAOHbIE HAYYHbIE UCCIEAOBaHUS, perla-
I0TCS aKTyaJIbHbIe HAYYHBIE U MPOU3BOJICTBEHHBIE 3a/1a4u B BHIOPAHHOW 001acTH UC-
CJIEIOBAHUS.

Ycnosuem mayunocmu u ouccepmabenbHocmu NpOBOOUMBIX UCCEO08AHUL 8
obracmu UMUMAYUOHHO20 MOOENUPOBAHUSL AGTIAEMC S NPUCYMCMBUE HAYYHOU aHAIU-
Mu4ecKol cocmasiaouel, Komopas npeocmasiiemcs 8 gude Kidacca aHaiumuye-
CKUX mooeiel, asnsaouuecs 6a3ou UMUMAYUOHHOU MOOeIU UIU NPeOelbHbIMU CLY-
yasmu, Komopwvle Mo2ym noOmeepoums pe3yibmamsl UMUMAYUOHHBIX UCCe008a-
Hutif26]. Haye MMUTAUMOHHBIE MOJEIH OYyAYyT MNPEACTaBIATHh TEXHOJOTMYECKYIO
[IEMOYKYy padOT B paMKax pEIIeHHs] MPOU3BOACTBEHHBIX 3a7a4 M Iepexoja Ha ypo-
BEHb NMPOPECCUOHAIBHOTO MPOU3BOACTBEHHOTO MOIETUPOBAHMSL.

YpoBeHb npogheccuonanbHo2o mooenupoganus MPEANoaraeT Hajauuue 3aKas-
YUKa, KOTOPBIA C OOJBIIMM MPUCTPACTHEM OTHOCUTCA K pe3yibTaTaM MOAEIHPOBa-
HUS, TaK KaK IJIATUT 32 5TO MOJICTTUPOBAHKE JICHBIM B pAMKaX COOTBETCTBYIOIIUX JI0-
TOBOPHBIX OTHOWICHUH. CO34aHHE€ MMUTALMOHHOW MOJEIN HPOBOAUTCA KOMAaHIOU
pa3paboTuuka, KOTOopas MPOPECCHOHAIBHO 3aHUMAeTCs MOoJoOHbIMU padoTamu. C
3aKa34YMKOM COTJIACOBBIBAETCS TEXHUYECKOE 3aJlaHre Ha pa3paboTKy U TpeOOBaHUA K
MMUTAIIMOHHON MOJENH. YCIeX BCEro MMUTAIMOHHOIO MPOEKTa 3aBHCUT OT TOTO,
HACKOJIbKO MOJIEIbEPY YIAACTCS ONMpaBAaTh OXKUIAAHUS 3aKa3YMKA B CMBICIIE MTOJHOTHI
U TOYHOCTH PE3yJIbTaTOB MOJAEIUPOBAHUS. Mojenn, Kak MpaBUio, HE MEpelatoTcs
3aKa3uuKy, a MPOCTO JEMOHCTPUPYIOTCS B MPOLECCE MPE3CHTALMHU MPOEKTa, Yallle
BCEro ¢ MpuUMeHeHHeM aHumanuu. OCHOBHBIE Pe3yJIbTaThl MOJCIIMPOBAHUS TEepe/ia-
I0TCS 3aKa34MKYy B BUJIe OOBIYHOTO oTyeTa. [IpoeKkT nmeeT xapakrep «pa3oBOod Kam-
MaHUW», U TIOCJIE €¢ 3aBEPIINCHUS CO3/IaHHBIE MOJICTU OTIPABISIOT «B apxuBy». [1o
NO0JI00HOMY CIIEHAPHUIO OYEHb YacTO MPOXOJAT padOThl O MOAECIUPOBAHUIO, CBSI3aH-

HBIC C ITPOCKTHBIMH WJIM KOHCAJITHUHI'OBBIMHU pa60TaMI/I. 3aKa3umK He BCCraa MHTCPC-
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CyeTcsl MPUMEHCHHBIM B MPOEKTE CUMYJISITOPOM, HO THUIT CUMYJISITOPA, KaK MPABHIIO,
yKa3bIBaeTCs B TEKCTE JOTOBOPA.

BepxHuuii ypoBeHh UMUTAIIMOHHOTO MOJICIIMPOBAHUS 3TO 3aKa3HOE NPOMbLULLEH-
Hoe mooenuposaHue. 31eCh 3ajauda, PyHKIMOHAIbHBIC MOKA3aTeIN U BO3MOKHOCTU
MOJIeNIH, BHEITHUA MHTEpPEiic onpenensercs 3akazqnukoM. [IpoMbITTuIeHHOE MOIeTTH-
pOBaHuE MpeAnoaraeT 00s3aTeNbHyIO Mepeady MOJEIH 3aKa3yuKy C pacueToM Ha
e¢ CHCTeMaTHYeCKoe MPUMEHEHHE, T.C. MMHUTAIMOHHBIC TPOMBIILIICHHBIE MOJCIH
CHAIOTCS «TOJ KI04Y». [Ipy MpOMBIIIIIEHHOM MOJEIMPOBAHUU CIIEHApHUH Tepeaadu
MOJIEIIN 3aKa3UYNKy MOXKET OBITh IPOBEICHO TIOATAITHO:

1. Ha nepBoM »Tarnie MMUTAIIMOHHOE UCCIIEIOBAHUE, NPU KOTOPOM IIpeaycMaT-
pHUBaeTcA nepeaava 3aKa3quKy TOJBKO Pe3yJbTaTOB UMHTAIIMOHHBIX KCIIEPUMEHTOB;
3aKa34uK MPU 3TOM MOXKET BOOOIIEe HE 3HATh, C MMOMOIIBbIO KAKOTO CUMYJISITOpa Mpo-
BOJMJIOCH MOJICIIUPOBAHUE.

2. Ha BTOpoM sTare 3aka3uuKy NepenaeTcs roroBas MoJenb (Wi OudauoTexa
MoOJieJIel) ¢ pacyeTOM Ha TO, YTO 3aKa34yuK OyJeT caMm B JajbHEHIIEM IIIaHUPOBATH U
MIPOBOJIUTH UMHUTAIIMOHHBIE dKCIIEpUMEHThI. Ha 9TOM cTamuu He npeaycMaTpuBaeTcs
BO3MOXXHOCTh U3MEHEHHUS MPOMBINUICHHOW Mojenu. Ha sx3emHoit (*.exe) mojens-
HOM YCTaHOBKE MOJICIMPOBAaHUE MOKHO IMPOBOJUTH TOJHKO BapbUPOBAHUEM Iapa-
METPOB MOJICTTH ¥ HCXOAHBIX JTaHHBIX.

3. Ha TpeTbeM dTarie 3aka3zyuky IMepefacTcsi «BCE B MOJTHOM KOMILIEKTE», T.€.
«MMHTAIIMOHHOE WCCJICAOBAHKEY, «TOTOBAs MOJENbY, CHUMYJSITOP U BCSI «TEXHUKA H
TEXHOJIOTHUS CO3/IaHUS OTPECICHHOTO Kjacca MOJeNiel; COCTABHOM YacThIO HMHU-
TAIlMOHHOTO TIPOEKTa SBJSETCA OOydYeHHE 3aKa3uuka, B pe3yjbTaTe KOTOPOTO OH
JOJDKEH HAYYUTBhCS paboTaTh C CHUMYJISTOPOM M CO3[1aBaTh MOJENIU XOTS ObI JIs
OTPEICJICHHOT0 Kjlacca CUcTeM (MHOTIa — Ha 0a3e CHenuaabHO CO3JaHHOM JJISl ATUX
1eel OMOIMOTEKN MOTYJICH ).

[IpoMBITIUICHHBIE MOJENIN Yalle BCETo SBISIIOTCS MOJACISAMH, IapauIeIbHO
BCTPOCHHBIMU B TIPOU3BOJICTBEHHBIN Mpoliecc. Mojenb 3amycKaeTcsi onepaTtopom
(TUTAaHUPOBIIMKOM, aHATUTUKOM U T.I.) MO Mepe HEOOXOAMMOCTH B PY4HYIO, T.C. B
pexume offline. Bo3aMoxxHO Takke mpUMEHEHHE MOJIeNiel B KOHTYPE ONEPATHUBHOTO
yIpaBJICHUS 00BEKTaMHU, KOT/Ia 3aITyCK MOJICIIH MMPOM3BOAUTCS aBTOMATHYECKU B pe-
»)ume online.

VYyeOHOE MOJIEeIMpPOBaHUE MPOBOAUTCS Ha Ja0OPATOPHBIX 3aHATHUAX IO JTHCIIH-
wimHe «MojenupoBaHue MPoIecCcoB U cucteM» wim «MUTanmoHHOE MOJIeTUPOBa-
HUE», 37IECh MTPOUCXOJUT OCBOCHUE TEXHOJOTHHA pa3pabOTKH KOMIIBLIOTEPHBIX MOJIE-
JIEH.

B nmaHHO# T71aBe 11 pa3paOO0TKH yU4eOHBIX MOJCIICH B PaCITUPECHHOM PEIaKTOPe

GPSS World mbI ncnonb3oBanu peieHus psaa KIaCCHUECKHUX 3a/1ay, U3JI0KEHHBIX B
37



yaeOHbIx mocoousx mo GPSS [14, 19, 23-24, 36, 50, 51].MpbI B3s1i TOCTAHOBKY 3THUX
3a1a4 U MPHUBEIA TEXHOJOTHH pelIeHus (MOCTPOCHUS WMHUTAIIMOHHBIX MOJIEJICH) B
pacmmmpenHoM penakrope GPSS World B nensx yuebroro moaenupoBaHusi. Beimos-
HUB Ps/I Ta0OPaTOPHBIX padOT, MOKHO OCBOUTH TEXHOJIOTMH YY€OHOTO MOJEITHPO-
BaHUs B pacIIUPEHHOM peaakTope. JlabopatopHbie pabOThI IpeanoaraloT Momaro-
BOC BBIMOJHCHHUE 3a/IaHUN, KOTOpBIC, B KOHEUHOM CUeTe, MPHUBOJIAT K pa3paboTke
WMUTAIMOHHOW MoJienH B pacmupeHHoM pegakrope GPSS World.

Mopaepau3arys dTHX Y9eOHBIX MOJCNICH W MPOBEICHUE HCCICIOBAHMN Ha HUX
SBIISIFOTCS MHHOBAIIMOHHBIMU IIIaraMu JJIsi CTYJICHTOB B OCBOCHUU METOJIOJIOTHIA U C-
KPETHO-COOBITHHOTO MOJICTIMPOBAHUS B pacHIMpeHHOM penakTope-cTyauun GPSS u
MOTYT OBITh OTHECEHBI K YUEOHO-UCCIEA0BATEIBCKOMY MOAEIINPOBAHUIO.

2.2. MogenupoBaHune paboTbl aBTO3anpaBoOYHON CTaHLNK

IHocranoBka 3amaun|[24]./lonmycTuM, HaM HaJ0 TPOMOJIETUPOBATH PabOTy aB-
TOMOOUIEHOM 3ampaBoyHoil craniuu (A3C), KoTOpas UMEET JIBE€ 3alpaBOYHbIC KO-
noHku. MI3BeCTHBI crieaytoiye mapameTpsl padotsl A3C:

® [IOTOK aBTOMOOMJIEH, MOCTYyNAaIOUMX Ha 3alpaBKy, MOJYHHSIETCS SKCIIOHEHI[U-
aTbHOMY paclpeiesICHUI0 BeposiTHOCTEN ¢ mapameTpamMu A =0 u = 6,5;

e BpeEMs 3alPABKU HA IEPBOM KOJOHKE cocTaBisieT 10+2,5 MuH, a Ha BTOPOU —
13+4 mun;

® aBTOMOOWIIb MOABEIKACT K KOJIOHKE, KOTOpasi HE 3aHsATa 00CTy>KUBAaHUEM JIPY-
roro aBTOMOOUJIS.

Tpebyercs npomoaenupoBath padoty A3C B TeueHHe padodeit CMEHBI — 8 4 — U
OnpeaenuTh napaMeTpsl pyHkimonrpoBanus A3C:
¢ KO3 PUIMEHT 3arpy3Ku KaXI0i KOJOHKU;
e cpeaHee BpeMs OOCITYKUBAaHUS B KaXJIOW KOJIOHKE;
® MaKCHMaJbHOE, CpEHEE U TEKYILee YHCIO aBTOMOOMIIEH B 0Uepean K Kax 10
KOJIOHKE;

® CcpelHee BpeMsl HaxOXKJICHUSI aBTOMOOUJISI B KaXKI0W ouepeau u ap.
3ajanne HA pa3padOTKy HMUTANMOHHON YCTAHOBKH

1. Pa3paboTaTh MMHUTAIMOHHYIO YCTAHOBKY MOJICIUPOBAHUS B PACIIUPEHHOM pe-
naxkrope GPSS.

2. Pazpaborath nosib30BaTENbCKUN HHTEPHENC UMUTAIMOHHON YCTAHOBKH TS
IIPOBEICHUS MOJEIUPOBaHUs (OKHO «BBOJa TaHHBIX», OKHO «/[nHaMuKu xona
HKCIIEPUMEHTay) 10 00pa3ily MPUBEJECHHOM B 1M.2.2. U CIIPaBKe 10 YHUBEPCAIb-

HOMY peaakTopy Ghopm.
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Co31anue MMUTALIMOHHON MO/ /M IpoLecca

Ilar 1.0tkpsiBaem Pacmmpennsiit pegaktop GPSS World. OtkpeiBaem 0u6-
JUOTEKYy TPOEKTOB B okHe «Momenn». Kypcop MbIM ycTaHaBIWBaeM Ha pasnen
«Tekymme mPOEKTh», ¥ ¢ TIOMOIIBIO MPABOW YaCTH MBI OTKPHIBAEM MEHIO, TIIe
uaeM Ha myHKT: Co3/1aTh TPOEKT

Puc.2.1. Co3nanue npoekra
BBoauM Ha3BaHME MTPOEKTa

Puc.2.2. HazBanue nmpoekra

IIar 2.ITocie KOTOpoil co3maeTcsi TEKyIIUH MPOEKT «3ampaBKay, ¢ Mojpasje-
namu «MonenupoBanue» u «@opmer». Ha pazgene «MoaenupoBaHue» ¢ MOMOIIBIO
MPaBOM KJIABUIIU MBIIIU UAEM Ha MyHKT «CO3/1aTh CXEMY»

Ilar 3. OtkpeiBaeM nanky «MojaenupoBaHue», e Oy/IeT HaXOAUThCSA CO-
3laHHasi HAMU cxeMa «3amnpaBkay. OTKPOEeM 3Ty CXEMY JBONHBIM HaKaTHUEM MBI,
TOT/Ia B IPAaBOM YacTH PACHIMPEHHOIO PeIaKTopa, B pabouei 00jacTu, MOSBUTCS pe-
JAKTOP cXeM B Bujie (aiina «3ampaBkay ¢ paCHIMpEeHUEM *.gsX.

B 3TOM OKHE (peaakTope cxeM) MOKHO CTpOUTh OJ0ku mporpammel Ha GPSS B
BHJI€ CXeM. [[JI1 3TOro MOKHO C MOMOIIBI0 MEHIO «CXeMa» WA C MOMOILBIO MPABOM
KJIABUIIU MBIIIN OTKPBITh MEHIO PETAKTUPOBAHUS CXEM.
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Punc.2.3. Co3manue cxembl

A3C cocTouT U3 ABYX KOJIOHOK, TIO9TOMY aJTOPHUTM 3alpaBKd aBTOMOOUIIEH
JUTSL HAIlIeW 3a/1a4d MPEACTABIISIETCS CIEAYIOIIMM 00pa3oM, aBTOMOOMIIN MOABE3KAIOT
Ha 3alpaBKy, €CIM KOJIOHKU 3aHSAThI, aBTOMOOMJIb BCTAE€T B OUEPE/b, ITPU OCBOOOXK-
JEHUHU OJHOM M3 KOJIOHOK MOJBE3kKAET K KOJIOHKE U 3alpaBiIsieTCs, MOCIIE 3alpaBKu
yE35KaeT U3 aBTO3aIIPAaBOYHON CTAHLIUM.

Cxema A3C npu TakOM aJITOPUTME COCTOUT U3 OJIOKA 3aACP>KKH (HAKOTHUTEIA),
2 OJOKOB 3arpaBKy (KOJIOHOK) M KOHIIA 3aIIPaBKH (BbIE3/1a).

lar 4. [Toctpoum cxeMmy 3anpaBKy 10 JaHHOMY alropuTMmy. Jjist 3Toro Bbioe-
pem B 6ubnmnotexe TOBoB «biok 3aaepKKu», KOTOpasi COOTBETCTBYET MOCTYIUICHHUIO
aBTOMOOMJIeH B HakonuTenb. Jlo6aBnsiem 3ToT TOB, oTKphIBaeM CBOWMCTBA ABONHBIM

IIETYKOM M BBICTAaBUM ONpeeseHHbIe 11 nanHoro TOba cBoiicTaa.
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Puc.2.4. Coznanue TOba «Iloctyrmienne aBToMoOuIeH Ha 3anIpaBKy»

N3menum HaumenoBanue TOba ¢ «3anepxkn» Ha «[locTymienne aBToMoOuIei
Ha 3aIMpPaBKY».

Puc.2.5. OnpeneneHrie HAUMEHOBAHUA U TAHHBIX

3amaguM OpUEHTAITMIO BXOJIa U BbIXoja /it Ooka. B Hamem ciydae «CBepxy
BHU3Y». Co3naauM GPSS —Mopens 11 nanHoro 6y1o0ka. ['eHepaiuio mocTyrieHus aB-
TOMOOUJIEH — TPaH3aKTOB MPOMOJIEIUPYEM B BHUJIE JKCIMOHEHIIMAIBHOTO 3aKOHA,
OTHUIIIEM HAKOIMMTENIb U MapIIpyTU3aTop ¢ BapuantoM«Bothy.
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Puc.2.6. Onpenenenue BXxoa0B/Bbixo10B U co3aanue GPSS monenu

Har 5.Co3naaum TOb 1151 mepBoii KOJTOHKH C COOTBETCTBYIOIIIMMM CBOMCTBA-
MU 10 allropuT™My «Haumenosanue — Bxoo-6b1x00 — GPSS-mo0envy, aHaIOrM4HO

MpEebIIyIIEMY 1Iary.

Puc.2.7. Onpenenenue Bxoa0B/Bbixo10B U co3aanue GPSS monenu
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Iar 6. Co3nanum TOB a1 BTOPOii KOJIOHKH ¢ COOTBETCTBYIOIIMMH CBOMCTBA-
MU T10 anroput™My «Haumernosarnue — Bxo0-6vb1x00 — GPSS-mo0ensby, aHaTOTUIHO
IpEIbIIyIIEMY 1Iary.

Puc.2.8. Coznanne TOba «BTtopas konoHKa»

Puc.2.9. Onpenenenue BXoa0B/BeIxo10B 1 co3aanue GPSS monenu
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Hlar 7. Coznanum TOB «KoHeny co cienyommnumMu CBOMCTBAMU, aHAJIOTUYHO
MPEAbIIYIIMM [Iaram.

Pnc.2.10. Co3nanne TOba «Konem»

Puc.2.11. Onpenenenne BX010B/BbIX010B U co3nanue GPSS monenu
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Iar 8. CoenunuM TOBbI, Kak MOKa3aHO HA PUCYHKE, C IOMOIIBIO TPABOM KJIaBUIIH
MBIILLY.

Puc.2.12. Co3manue cxembl IPOEKTa

Takum 00pa3om, MbI ITOJTyYaeM IOJIHYIO CXEMY 3allpaBKH aBTOMOOUJICH Ha
A3C.

Ilar 9. IIpexne dyem HayaTh MOJCIMPOBAHHME B PACHIUPEHHOM PEIAKTOPE,
yOenurech, YTO Ha BalleM KOMIIBIOTEPE yCTaHOBIIEHA cTyaeHueckas Bepcusi GPSS
World. Ero MmoxHO ckayaTh Ha CaiiTe MpOU3BOIUTEIIS.

Hlar 10. JIna co3ganus nomHod GPSS-momenmn  A3C, HaxMeM KHOIKY
«Hauate monmenupoBanue» wnu FS5. Ecnu Her ommOOK TpaHCHSIUU, TO MOTYyYUM
nonHbld otuer 0 GPSS-monenu «3anpaBka». Ecnu umeercs ommoOka, TO MpU MOJIe-
aupoBaHun B «KypHane 3ampaBka» cucTema BbIBeIeT MH(poOpMamuioo 00 OIuoke -
OJIOK ¥ CTPOKY OIIHOKH.

Puc.2.13. Cranpapthsbiii otdet noaHoit GPSS-mMonenu «3anpaBkay

45



Iar 11. JIng BeIBOAA PE3yJIBTATOB B PACIIMPEHHOM PEAAKTOPE MPEAYCMOTPEH
penakTop (GopM BbLIauM PE3yJabTAaTOB. ITO OTIAEIbHBIA MOAYJb, IPU YCTAHOBKE pac-
HIMPEHHOI'0 PEeIaKTopa Ha pabdovyeM CTOJIE MOSIBISIETCS APJbIK PACIIMPEHHOIO pelak-
TOopa U penakropa ¢opM. 3amycTuM penaktop Gpopm, BUI uHTepdelica npeacTaBiIeH
Ha pucyHke. Bribepem «HoByio dopmy», B koTopom MBI yKakeM myTh kK GPSS-
MOJIENH «3anpaBKa», pa3padOTaHHYIO B paCIIMPEHHOM PENAKTOPE

Puc. 2.14. Hactpoiika pegakropa ¢hopm g MOJIeNn «3ampaBKay
Ilar 12. IIpu oTkpeITHM penakTopa Gpopm, HEOOXOAUMO YCTaHOBUTH HACTPOU-

Ky MOJEJNHU. DTO MyHKThI: Ha3BaHUE MOJIETH, €ANHUIIA MOJICIIbHOTO BPEMEHH, AaTa U
BpEMsl Ha4YaJIa MOAEIMPOBAHMUS, IEPUO] MOJICTITUPOBAHUS.
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Puc. 2.15. Hactpoiika mogenu

Janee B meH10 «DopMbD» BEIOpATh noAMeHI0 «HacTpolika MOHUTOPUHTa» U
YCTaHOBUTbH COOTBETCTBYIOIINE NTOKA3aTEN! Ui (POPMHUPOBAHUS PE3yJIbTaTOB B BUE
rpaduKoB.

Puc. 2.16. Hactpoiika MOHUTOpUHTA

Ilar 13. Hacrpoiika BBoAa AaHHBIX. J[J11 ocymiecTBIeHUsS KOMQPOPTHOCTH
IpoIiecca MCCIICIOBaHUS M H3MCHEHHUS BXOIHBIX XapaKTEPUCTUK UMUTAIIMOHHOM MO-
Jeau B peaaktope GopM HeoOX0o 1Mo 0(hOPMUTh OKHO BBOJIA JIAHHBIX.
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B penakrope ¢opm yepes meHro Popma — Beoo dannvix odhopmisieM OKHO BBO-
J1a TaHHBIX. AHAJIN3 33J]a4M [I0KA3bIBAET, YTO BXOIHBIMU NapaMeTPaMU SBIISFOTCS:

— Iloctynnenune aBTOMOOMIIEH Ha 3ampaBKy COTJIACHO HEKOTOPOW (YHKIUH
pacrpeaeneHus, B JaHHOM CIIy4ae SKCIIOHEHIIUAJIbHOM;

— Bpewms 3anpaBKku Ha IEPBOM KOJIOHKE, B 3aBUCUMOCTH OT 3aMPABIISIEMBIX JIUT-
pPOB TOpPHOYEro, OHA Ciy4yaiiHas BEJIMYMHA W TMOJYUHSETCS PaBHOMEPHOMN
(GYHKIIMH pactpeeeHus;

— Bpewms 3ampaBky Ha BTOPOM KOJIOHKE, B 3aBUCUMOCTH OT 3alpPaBISAEMBIX
JUTPOB TOPIOYETO, OHA TAaKXKE CIydaiiHas BEJIMYMHA U MOJYUHSIETCS PABHO-
MEpHOU (PYHKIIMU pacrpeiesieH s,

— Bpewms paboThl CMEHBI.

B oxHe BBOJAa TaHHBIX HAAIKCHU CAENAHBI Yyepe3 nukrorpammy A. OKHO BBOJA
napaMeTpoB «CeKIus BBOAA» OCYLIECTBIIIETCS MPOCTHIM MTEPETACKUBAHUEM MBILIBIO
«omnepanna A» u3 oneparopa GENERATE B pabouee mone okHa BBoAa (ITOKa3aHO
CTpPEJIKOM) JUIsl MOCTYIUICHHSI aBTOMOOUIIeH Ha 3amnpaBKy (cM. puc.2.17). AHagorugHo
co3naercs «CeKius BBOAa» BPEMEHA 3allpaBKU MEPBOU M BTOPOW KOJIOHKH, T.€. TIepe-
TacKMBaHUEM «orepaHga A» u «omnepanna B» omneparopa ADVANCE nepBoil u
BTOPOU KOJIOHKM COOTBETCTBEHHO. AHAJOTHUYHO CTPOUM «CEeKUHIO0 BBOAA» JJIsl Bpe-
MEHHU pabOThl CMEHBI ABTO3ANPABKHU.

Puc. 2.17. OxHO BBOJ@ BXOJIHBIX ITAPAMETPOB MOJIEIIN

Ilar 14. Pazpa0doTka mo/ib30BaTe/IbCKOro HHTEep(eiica cjiexkeHus: 3a X0A0M
IKcnepuMenTa. B penakrope dpopm uepes meHro Popma — Junamuxa xooa sxcne-
pumenma oQopmisieM OKHO «JlMHaMMKa XoAa 3KCHEepHUMEHTa». 37ech Hac MHTepe-
CYIOT CJIEAYIOIINE XapaKTEPUCTUKH:
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— OO1iee KOJIMYECTBO BXOA0B MAlIMH B O4€pEb HA 3alIPaBKY;

— Cpennee BpeMmsl, MPOBOJUMOE MalIMHAMU B OUYEPEH;

— 3arpy»eHHOCTb IIEPBOH KOJIOHKHU;

— 3arpyK€HHOCTb BTOPOIl KOJIOHKH.

Hannucu nponuceiBarotrest uepes nukrorpammy A (puc. 2.18). OkHO BbIBOJA
napaMeTpoB B «OOIIEro KOJINYecTBa BXOJ0OB B OYEPEb» OCYIIECTBISIETCS MPOCTHIM
IIEPETACKUBAHUEM MBIIIBIO. AHAJOTHYHO CO3/IaI0TCS U IPyTHe OKHA BBIBOJA.

JUia mocTpoeHHsl rpauuecKoro Xoja 3KCHEPUMEHTa HCIOJIb3YeTCs IMHKTO-
rpamma «I'padux». HanonHenue ocyuiectBisercs mo odpasily, NpeACcTaBICHHOW B
CHpaBKe IO YHMBEpPCAIbHOMY peaakTopy ¢popM. BeiBoa psaa rpaduka npoBoauTCs ¢
ITIOMOIIBI0 HAXATHs MBIIIBIO B CBOMCTBAaxX Ha psabl «Koyuteknus, MpaBol HUKHEU
KHOINIKU. B okHe «Psiipl» 3amonHs0TCa IMHaAMUYECKHE psAJibl, BBIOUpaeTcs B rpa-
(¢urKa, ¥ TOJANUCHIBAIOTCS HA3BaHMS psAla HA rpauKe MyTeM MEepEeTaCKUBAaHUS MBbI-
HIBIO XapaKTEPUCTHK U3 «JlepeBa 00bEKTOB 1Jii MOHUTOpUHTa» (puc. 2.19).

Puc.2.18. Tloctpoenue untepdeiica TMHAMUKHA X0/a IKCIIEPUMEHTA

Puc.2.19. ®opmupoBaHue psiia U HaAMUCEN
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Ilar 15. IlnanupoBaHne IKCEPUMEHTOB. [[J14 MJIaHUPOBAHUS KCIIEPUMEH-
TOB BXOAUM B penaktop ¢hopm Popma - Ilnanuposanue sxcnepumenma 1 HaYNHAEM
3anoJHeHue Tadiuubl ¢ [[enesvix noxkazamerneii, 1Jisl 3TOTO0 OTKPOeEM /lepeso obvek-
Moe6 0711 MOHUMOpUH2a, PACIIOIOKEHHOTO B IpaBOM BepxHeM yrie. IlepeTackuBaem
MBIIIBI0 XaPAKTEPUCTUKHU, TUHAMUKY KOTOPBIX Mbl XOTUM H3y4uTh (puc.2.20). Jla-

jiee 3amnonHsem Tabnuiy Paxmopul, U3 TUNA JAepeBa: /Jepeso mexkcma mooenu , 3aTeM
tabnuiy /Inana sxcnepumenma.

MAaHNpOBEHKE SKCNEDUMEHTOE 2

Thn gepeea: | Jepeso o0bEKTOE 4NR MOHUTOPMHIE r =
Ouepegm
3anyckaTe CEPUMID 3KCMEPMMEHTE Zapravka
TeKyLLEE KONMHECTED TPEH3EKTOR B ONEPELN
MeTon nNaHMpOEaHNA IKCNEPHMEHTOE:

CpeaHEE KONMYECTED TPEH3AKTOE B O4YEPELN
Pyurof nnan A OBujes KonvHecTED BXOACE B O4epels

MaxcumansHos konMuecTes TP3H3EKTCE E O4epeiH

wamopu uEﬂeEhlE NOKa3aTENA Mnan CEPUM SKCNEPUMEHTIE Cpeu,Hee EpEMA, NDOECANMOE TDAH3AKTAMH B O4Epe iU

CPEQHEE EPEMA, NPOECANMOE B OHEPELWN, UCKNKUYEA HYA

Hazgarue Ncesponm  Twn ofibext. Ha Pervcrputye Konmuecrso EX0A0E € HynesbiM EpeMerem Npebbiearua
. Yerpoiictea 1

Cpeases KoNM4ECTED TPAHIAKTOE B O4EpEAN Zapravka COuepese  Q Kolonka 1
Cpegres BpeMs, NPOB0AMMOE TPaHIaKTaMK 6 ouepean  Zapravka  U4epede q Mpu3HaK 3BHATOCTY YCTPOIACTER

Konuuecrso TpansakTos, saHuMasiumy ycrpolicrso
Makcumans+oe KONMYECTED TPEHIAKTOE B OYepey Zapravka Ouepege  Q P - yee

Mpu3Hak npepeisaHng yCTpofcTea
JarpyxesHoCTh YCTpOACTER Kolonka_1 Yerpoiictso  FF Jarpy*eHHoCTs yCTpoicTea

s = = CpegHes BpeMA Ha KOTOPOE 33HMMAETCA yeTpoiicTao|

Cpepree EpeMa Ha KOTOPOE 33HMMEETCA YCTPOWCTED Kolonka_1 Yerposicreo  F1 pes P P Yerp

Mpu3HaK AOCTYNHOCTY YCTPOACTES

Puc.2.20. IlnanupoBanue sKkCepruMeHTa
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IIar 16. IIpoBegeHue MalIMHHOTO YKCIepuMeHTa. J[J1s mpoBeaEeHUS SKCIie-
pUMEHTa HEO0OXOaUMO 3alTH B MeHIO «Dopmbl» -> 3ateMm noameHo «lIpoBeputsb
dbopMy», B pe3ylibTaTe OTKPOETCS OKHO MOJIB30BaTEIBCKOT0 HHTEpPeiica MoIeTHpO-
BaHUs U GOPMUPOBAHUS PE3YIbTATOB. B pe3ynbpTaTe MpoBeIeHHBIX PadOT MOCTPOCHA
KOMIIBIOTEPHAS] UMUTALlMOHHAS YCTAaHOBKA, HA KOTOPOM MOYHO IPOBOJUTH MOJIEIIH-
POBAHMIO U MOJy4aTh Pa3INYHbIE JUHAMHYECKHE XapaKTepucTuku. Hrke Ha pHUCyH-
KaxX MPe/ICTaBIICHbI pe3yJIbTaThl MOJICIUPOBAHUS B BUE TPadUKOB.

Puc. 2.21. Pe3ynbrarsl MOIETUPOBAHUS
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Kolonka 1

3arpyseHHoCTE YCTpoiCTRa
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Puc. 2.22. PesynbTaTsl MoaenupoBanus (TIpOJOIKEHUE)

Taxum o6pa3om, B pe3yIbTaTe BBHINIOJHEHUS JaHHOM 1abopaTopHO# pa3paboT-
KH IPOBEACHO CTPOUTEIBCTBO IKCIIEPUMEHTAIBHON KOMIIBIOTEPHONW YCTAHOBKHU
«ABTO3aIIpaBKa» B BUJE UMUTALMOHHON MOJIENIN U IIPOBEAECHBI TECTOBBIE IKCIIEPU-
MEHTBI.
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3agaHusa HA UCCJIeI0BaAHHe:

1. IlpoBecTu psin HSKCOEPUMEHTOB C PA3IUYHBIMU 3HAYCHHUSIMU BXOJHBIX Iapa-
METPOB U XapaKTEPUCTUK YCTPOUCTB OOCITYKMBAHUS C yUETOM aHaln3a U Ija-
HUPOBAHUSI SKCIIEPUMEHTOB.

2. Ilpoananu3upoBaTh pe3yabTaThl MOACIUPOBAHUS MO CTAHAAPTHOMY OTYETY U
cenaTh BEIBOIBI.

3. B penakrope ¢hopMm BBIBECTH pa3iHYHbIE TUHAMHUYECKHE Tpaduku mo padoTe
KaHAJIBHBIX YCTPOMCTB (KOJUYECTBO 3aHSTHIX JUHUH, CPeIHEEe KOIMYECTBO HC-
MOJIb3YEMBIX JINHHM, 3aTPyKEHHOCTh YCTPOWCTB, CPEITHEE BPEMSI 3arpyKEHHO-
CTH YCTPOMCTB, MMPU3HAKHU 3arPY>KEHHOCTH YCTPOMCTBA, MaMSITH U JIp.).

4. Tlo kaxxnomMy u3 rpaUKOB C/IeNIaTh BHIBODI.

5. Hanucatp 3akiitoueHue no pabote peaabHONM CUCTEMbl HA OCHOBE MMHUTAIIMOH-
HOT'O MOJICJTUPOBAHUS U PEKOMEHAAIMH 110 ONTUMHU3AIMUA PAOOTHI CUCTEMBI.

6. Hanucarh pekoMeHAaMK MO aI€KBAaTHOCTH MMUTAIMOHHOW MOJEIU U Jallb-
HEUIIEH €€ MOJAEPHU3ALUU.

2.3. MogennpoBaHune paboTbl MPON3BOACTBEHHOIO y4acTKa Lexa

IHocTranoBka 3anaum [24].HeoObxoqumMo npoMoaennpoBaTh paboTy ydacTka Iie-
Xa, COCTOSIIIETO M3 TpeX BUAOB 000pYyIOBaHUS, OOCITYKHUBAIOIIUX JBA MOTOKA U3[IE-
JIUi, U3BECTHBI MHTEPBAJIbI BPEMEHU MEXK]Ty MOCTYIUICHUSAMH MU3ACIHN KaKI0T0 TUIIa
Ha 00paboTky. OHU COOTBETCTBEHHO paBHBI 42+5 u 2045 MUH C paBHOMEPHBIM 3a-
KOHOM pacnpesesieHus. I3BeCTHO BpeMsi HU3rOTOBJICHUS U3JEIUS KaXI0ro MOTOKa Ha
KOKJIOM BHjI€ 000pynoBaHUsA. BpeMs W3roToBlieHUsS W3JENUs TMEPBOrO IMOTOKA HA
IIEPBOM BHJIe 000pYI0BaHUS COCTaBisAeT 17+2 MuH, Ha BTOpOM — 32+4 1 Ha TPETheM
— 2243 MuH. BpeMst u3rotoBiaeHus U3eausi BTOPOro MOTOKa Ha IEPBOM BHUE 000py-
JNOoBaHUs cocTaBisieT 1943 MuH, HA BTOpOM — 2745 u Ha TperbeM — 2745 muH. 1Ipo-
JOJDKUTEIBHOCTh M3TOTOBJICHUS U3/ICJIMA HA BCEX BUAX 000PYI0BaHUS ONPEICIIACT-
Csl pPABHOMEPHBIM 3aKOHOM PacCIpeeICHUsI.

3amauyu MoaeIMpoOBaHNS

* IPOMOJICIUPOBATH PAOOTy ydacTKa Iiexa B TeueHue padodero mHs (8 9) mpu
JIBYXCMEHHOM PEKHUME;

* ONPEJICTUTh CPEHIOIO 3arPy3Ky KaKJI0T0 BUJ1a 000pYI0BaHUS, CPEIHEE BpEMSs
00pabOTKK U3ACITUI KaXKIOTO TUIIA, JUIMHY ouepesied mepes KaKIbIM BUJIOM 000py-
JIOBaHUsI, pa3Mep CKJaja, HeOOXOIUMBIN ISl JAHHOTO MOTOKA U3CIHIA;

* IPEIOKHUTH CIIOCOOBI MOAU(DUKAITIN YYACTKa I[eXa C MEJIbI0 MOBBITIICHUS d(]-
(EKTUBHOCTH €T0 padOTHI.

OcHoBHBIE 0CO0eHHOCTH. /{151 MOJIETUPOBAHUS 33JJAaHHOTO MPOU3BOACTBEHHOTO
mpoiiecca HeoOX0AMMO CPOPMHUPOBATH JBA BXOJHBIX IMOTOKA U3/IETUN M BPEMEHHOM
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MHTEPBAJI MOJICIIMPOBAHUS BCEro IMPOM3BOACTBEHHOro mporecca. Ho mepen stum
HEOOXO0MMO BhIOpaTh €AMHUILY U3MEPEHHUs BpeMeHHU. J{J1s1 TaHHOTO MPOU3BOJICTBEH-
HOTO TPOIIeCCa MOKHO B3STh B KAUYECTBE €IUHUIIBI U3MEPEHUS MUHYTY.

Jlnia perieHus Haied 3afadd MOTpeOyeTcsl CO3AaTh TPU CETMEHTa MOJETH s
MO/JICJIMPOBAHUS:

* IOTOK M3AEIHI EPBOTo THIIA;

* IOTOK M3/EJHNI BTOPOTO THUIA;

* BpeMsi M3TOTOBJICHUSI U3JIENUN B TedeHne pabodero aHA (8 4) Mpu ABYXCMEH-
HOM PEXHME.

[TockonpKy MBI BBHIOpajdM B KAayeCTBE €IUHUIIBI M3MEPEHUS BPEMEHH MUHYTY,
BpeMsi MOJEIMPOBaHUs npouecca cocTaBuT 8 X 60 X 2 = 960 MuH.

3ajanne HA pa3padOTKy UMUTALMOHHON YCTAHOBKH

1. Pa3paboTaTh UMUTALIMOHHYIO YCTAHOBKY MOJIEJTUPOBAHUS B PACIIUPEHHOM pe-
nakrope GPSS.

2. Pa3zpaboraTrh n0J1b30BaTENbCKUN HHTEPPENC UMUTAIMOHHON YCTAHOBKH TS
IIPOBENCHUS MOJEIUPOBaHUS (OKHO «BBoAa naHHbBIX», OKHO «JluHAMUKH X0aa
AKCIIEPUMEHTay) 1O 00pa3ily IPUBEAECHHOU B M.2.2. U U3JI0KEHHOU B CIIPAaBKe
10 YHUBEPCAIBLHOMY PEIAKTOpy GopM.

Co31aHne MMUTATHOHHOM YCTaAaHOBKH AJIA MOJACJIHUPOBAHUA
MPOU3BOJACTBCHHOI'0 YYaCTKAa

Ilar 1.0tkpsiBaem Pactmmpenssiii pegaktop GPSS World. OtkpeiBaem 0u6-
JUOTEKY MpPOEKTOB B OokHE «Mogenun». Kypcop MbIlIM ycTaHaBIMBaeM Ha pasfel
«Tekymme mpOeKTb», U ¢ TIOMOMIBIO MPABOW YaCTH MBI OTKPHIBAEM MEHIO, TJIe

uaeM Ha nmyHKT: Co3gaTth npoekT. [locie OTKphITHS BBEAEM HAa3BaHUE MPOEKTA.

Puc 2.23. Co3znanue npoekra
Ilar 2.[locne xoTOpo#l co3maeTcss TEKyIIMH ONpoeKT «MoaenupoBaHUe MPOW3BO/I-
CTBEHHOI'0 y4acTKa lexa», ¢ noapasaenamu «MogenupoBanue» u «Dopmbel». Ha paznene
«MonenupoBaHue» C MOMOIIBIO MPAaBOM KIABUINKA MBIIIM HJIeM Ha NyHKT «Co3aaTh
CXEMY».
Cozgagum GPSS cxemy npoekra (puc.2.24).
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IIar 3. IIpoexTpoBanue rpapuyecKoi cxeMbl: AHAJIU3 MOCTAHOBKHU 33J]a4u I0-
Ka3bIBA€T, YTO MPOrpaMMy pabOThl OAHOKaHATBHOU pa3zoMkHyTOo CMO MOXHO mpencra-
BUTH B BUJE TpeX CeKTOopoB (610k0B).Ha ocHOBe 3THX GJIOKOB MBI JOJKHBI MOCIEI0BA-
TEJIbHO MPOEKTUPOBATh OJWH 3a JAPYIMM BCE yKa3aHHble Tpu Onoka B Buje TObos. B
KOHTEKCTHOM MEHIO Ha paboueil obmacTu cxeMbl «Mojenb Mpou3BOJICTBEHHOTO yJacTKa
1exa» HeoOX0JMMO BbIOpaTh KOMaHJy B MEHIO WJIHM MPaBOd KHOMKOM Mbimu «Co31aTh
TOb».

Puc 2.24. Co3znanue cxembl MOJETUPOBAHUS
OTkpoeM co3gaHHyI0 cxemy W co3naaum Tpu TOba, ucnons3ys KOMaHJbI Tpa-
(dbuyeckoro penakTopa. 3anoHUM oOmue gaHHbie mepporo TOba. CHauana Ha30BEM
10T TOB — «CekTop omnpeneneHus BXOAHBIX JAHHBIX» WA HHaue «CEeKTOp OIUH».
Ilepenmenyem Bce TODbbI. BBenem kpatkoe TekcrtoBoe onucanue TObos. Pesynbrart
coznanus TOba nmoka3an Ha pUCyHKE HWXE. 3aJaluM OPHUEHTALMIO BXOJa U BBIXOJA
115t 6y10ka. B Haiem ciydae «CBepXy BHUBY.

Pnc.2.25
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Puc.2.26. Coznanne TOBoB u onpeneneHrne JaHHbIX

ar 4. Co3gagum GPSS —Moens 11 gjagHoro 010ka.

B nepBom cektope Oynem MoOAeIMpoBaTh MEPBbIM MOTOK H3Aeauid (TpeboBa-
HUIi), TOCTyNAalomuX Ha 00paboTKy. MoaenupoBaHue MOTOKA MU3ACIUN BBITIOJHUM C
nomompto oneparopa GENERATE (I'enepupoBats). B Hamem npumepe oH Oyxer
BBITJISAJIETh TaK:

GENERATE 42,5

B none onepanna A yka3bIBaeTcs CPeIHHMI MHTEPBAJ BPEMEHU MEXKY IOCTYII-
JIEHHEM Ha 00pal0OTKy ABYX HMIYIIMX OJHO 3a Ipyrum uzaenuili. B none onepanaa B
JTAHO OTKJIOHEHUE BPEMEHU MOCTYIUICHUS U3/eNusd Ha 00padOTKy OT cpeaHero. Takas
3aMKiCh BPEMEHU MOCTYIUJICHUS W3IENHS B CUCTEMY COOTBETCTBYET PAaBHOMEPHOMY
pacrpeiesIeHUI0 MOCTYIJICHUS U3JeUi Ha 00pabOTKy B 3aMKHYTOM MHTEpBajie [42—
5] MuH.
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COop craTucTueckoil nHMOpMAIUK JJIs1 OYepeu K MepBOMY BUAY 000pya0Ba-
HUs MOXXHO oOecrieunTh ¢ momompbio onepatopoB OUEUE u DEPART. Omnepartop
OUEUE moseT ObITh 3anTcaH B TAKOM BHJIE:

QUEUE OCHERI1

B none onepanna A maercsi CHMBOJIBHOE WIIM YHUCIOBOE UMS ouepenu. B Hamem
pUMepe YKa3aHO CHUMBOJBHOE UMsI O4Yepeaud K TNEpPBOMY BHUAY OOOpYIOBAaHUS —
OCHERI.

TpeGoBanue OyneT HAXOAUTHCS B O4YEpeaU 10 TEX IMOp, MOKa HE MOCTYIHUT CO-
obmenne 006 ocBoOoxaeHNH o0BekTa. s sTtoro mcmnomis3yercs omepatop SEIZE
(3aHATH), KOTOPHIH OMpEEIAET 3aHATOCTh 00BEKTa, M MPU €r0 OCBOOOKICHUU OYe-
penHoe TpeOOBaHME BBIXOAHWT M3 OYEPEIH W HJIET B KaHal Ha OOCIy)XHBaHHE. JTO
MO>KET BBITJISIIETh TAK:

SEIZE OBOR1

B none onepanna A gaeTcsi CAMBOJIBHOE WJIM YUCJIOBOE UMS IIEPBOTO BUAA 000-
pyZIOoBaHUS — MEPBOro 00beKTa. B Halem npumepe UCIoJIb3yeTCsi CUMBOJIBHOE MM
OBORI.

Boixon TpeOoBanus u3 ouepenu B 00beKT Pukcupyercs onepatopom DEPART
(BpIiiTH) C COOTBETCTBYIOIIMM MMEHEM ouepenu. B HameM npumepe oH OyneTr BbI-
[JISIIETh TaK:

DEPART OCHERI1

Jlanee AOMKHO OBITH MPOMOJETUPOBAHO BpPEeMsi OOpaOOTKM W3ACIUS TIEPBOTO
IIOTOKa Ha MEPBOM BHUAE 000pYyI0BaHMsS. DTO BpeMs B HAllleM MPUMEPE COCTABIISAET
17£2 muH.

Jns MonenupoBaHusi 3Toro nporecca ucnoiszyercs oneparop ADVANCE (3a-
JIepKaTh), KOTOPBIN B HallIel 3aade OyIeT BbITJIAIETh TakK:

ADVANCE 17,2

[Tocne 06paboTKK HA IEPBOM BHJI€ OOOPYAOBAHMS U3/IeTUE TIEPBOTO MOTOKA Tie-
pexoauT Ha 00pabOTKy Ha BTOpoMl Bua obOopymoBanus. Ho mepem »Tum cucreme
JOJDKHO OBITH MOCTIAHO COOOIIeHHE 00 0CBOOOXKACHUH MEPBOTO BUa 00OPYIOBAHUS
— mepBOro 00bekTa. 1o nenaercs ¢ nomoibio oneparopa RELEASE (OcBo6oauts),
KOTOPBIY B HaIlIEH 3a71aye 3aIllUChIBACTCS TaK:

RELEASE OBORI1

Cnenyer oco0o nomuepkHyThb, uTo napueie oneparopsl QUEUE u DEPART
JUISL KaXKI0W odepeau AOJKHBI UMETh OJHO U TO )K€, HO CBO€ YHHKAJIbHOE MM WU
HOMED.

910 xe otHocuTcs U K oneparopaMm SEIZE u RELEASE.

B pesynbrare mbl umeeM GPSS monens TOba «Cektop onun» (puc.2.27)
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Puc. 2.27. GPSS monens TOba «Cexktop onun»

Janee uznenue nocrynaer Ha 00pabOTKy Ha BTOPOM BUI 000Dy I0BAHHUS.

Pa3zpaboTka Mmoaenu 06paboTKH Ha BTOPOM M TPETheM 000PYI0BaHUU TTEPBOTO
CEKTOpa IeXa MPOBOJAUTCS aHAIIOTUYHO CO3AaHHUIO MOJIENH JJI IEPBOrO0 000pyI0Ba-
HUSL.

Hlar 5. Coznanum TOb «CekTop aBa» 1y1s OCIEAYIONIEH 00padOTKU U3ACIIHS
C COOTBETCTBYIOIIMMHU CBOMCTBaMHU 10 aNropuT™My «Haumernosanue — Bxo0-661x00 —
GPSS-mo0enb» COTIaCHO YCIIOBHSIM 3a/1a4H.

Puc.2.28.0npenenenrue BXOA0B 1 BbIXOJ0B

DT0 MOXET ObITh MMPOMOJICIHPOBAHO MOYTH TAK ke, KaK U JUIsl IEPBOTO CEKTOpa, U
BBITJIAJIET CIEAYIONAM 00pa3oM:
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Puc. 2.29. GPSS monens TOba «Cektop nBa»

Hlar 6. Coznagum nocneanuit TOb co cBoeli TO0rukoi padoThl, BEIPAXKEHHON B MO-
nenu GPSS. JlononHsieM cxeMy HEJOCTAIOUIUMU CBA3SIMH (COSAMHSIEM BXObI U BBIXO/IbI).
JUis co3aaHust CBSI3U HEOOXOAMMO KJIMKHYTh JIEBOM KHOIKON MBIIIU Ha BBIXOJHOU KIIeMMeE
HMCTOYHMKA U Ha BXOJHOU KiemMe coeauusaemoro TOba. B pe3ynbrate cxema npuMer BUA

Puc 2.30. Cxema npoekra

Tpertwnii Bua 000py10BaHUSI, MOXKET OBITH TPOMOICITUPOBAHO AHAIOTHYHO:
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Puc 2.31. Jaunsle TOba «Cektop Tpu»

Iar 7. Co3panue Moae/ 14 Ha OCHOBe cxXeMbl U (GopMUpPOBaHHE OTYETA.

JInst Toro 4ToOBI CO3aTh MOJIENIb HA OCHOBE JAHHOW CXEMBbI, HEOOXOJIUMO BbI-
Opatp komaHny «Hawars mMoaesmpoBanme» u3 MmeHio «MoaeaupoBanue». Ilpu
TOM OTKPOETCSI OKHO cOOpa MOJENH, MOCJIE€ YEro B IaHEIM BKJIAJOK OTKpPOETCA
BKJIAJIKa, IPECTABIIAIONIAs COOPAHHYIO MOJIETb.

& Kypran CxeMa MOAENMPOBaHMA YHACTKE UexXa  ~ B Om4ET 1 - Cxema mMogennpoBaHWA yyacTka uexa  * |

089/22/16 13:18:5% Model Translation Begun.

08/22/1€ 13:18:5% Ready.

08/22/16 13:18:5% Simulaticn in Progress.

08/22/1€ 13:18:5% The Simulation has ended. Clock iz 5£0.000000.
06/22/16 13:18:59% EHeporting in Untitled Medel 1.1.1 - REFORT Window.

Puc 2.28. XKypnan «Cxema MOJIeTMpOBaHUS Y4aCTKa LIEXa»

[To okoHUaHUU MOAECIUPOBAHUS OTOOPA3ZUTCS OTUET PAOOTHI MOJIEIH.

Puc 2.32. CtannapTHbIi OTUET

Coxpanume omuyemaul u cxemvl MOOEIUPOCAHUA.
Iar 8. /115 BbIBOJA PE3YABTATOB MOJICIIMPOBAHKS B PACIIMPEHHOM PEIAKTOPE

MPEAYCMOTPEH peAakTop (popM BbIaUM Pe3yabTaTOB B BUJIE TpaPUKOB. DTO OTIEIb-
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HBI MOJYyJb, IPY YCTAHOBKE PACIIMPEHHOTO PEAaKTOpa Ha pabodyeM CTOJIEe TMOSBIIS-
eTCsl SIPJBIK PACIIMPEHHOTO pelakTopa M pemakropa (Gopm. 3amycTUM pPenaKkTop
dbopwm, Bu naTepdeiica KOTOpOro MpeacTaBiIeH Ha puc.2.33.

Puc.2.33. Unatepdeiic penakropa Gpopm

[TocTpoenune rpadKOB OTACIBHBIX MTapaMeTPOB (DYHKIIMOHUPOBAHUS CUCTEMBI B pe-
aakTope ¢GopM MPOBOIUTCS TIO CIEIYIOMIEMY allTOPUTMY:

1. B penakrope dopm Boibepute Patin->Hosas gopma.

2. @aiin->Ykazame modensv (popmart .gps), T.e. nytb kK GPSS-monenu «Mopenu-
pOBaHUE yYacTKa 11€Xa», pa3pad0TaHHYIO B PACHIUPEHHOM PEIAKTOPE

Puc 2.34. Iyt x Mmonenun
3. Jlamee B pemaktope HYXHO BbIOpaTh HacTpodku wMoaenun (Dopmbl -
>Hacmpotiku moodenu), iocie Beioopa HacTpoek Haxxmute OK.

Puc.2.35 Hactpoiika moaenu
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4.  Ilepeiinute B HACTPOMKU MoHUTOpUHTA (Dopmbl -> Hacmpouku MOHUMOPUH-
2a), 1 YKOKHUTE CIEAYIOIINE TapaMeTphbl:

IHra — O =

CoSupaTs AMHIMMKY e

WHTepsan cBopa aaHHex

15 MunyTta =
[ cosuparms ASHHLIE 408 aHUMaLMK
1CHWTOPKWHIa, KoTopsle GyayT oToGpamkaTeCA B PesynbTaTax MoOgenpoEaHus,

MoncsosaTensckve OBLEKTH MOLEMM:
Mokazateaw:

a0
epeAr MpuEHaK 3aHATOCTH YCTPOW
O CHER1 H [
OCHER2 ONMYECTED TPAHIAKTOE, 32
OCHER3 MpuzHaK NpepbiBEaHWA YT
4 VeTooRcTES = Jarpy#eHHOCTE YCTPOWETE:
* OBOR1 CpeaHee EpemMa Ha KOTOPOD
CBCR2 lMNpysHaK AOCTYNHOCTY YCTE
I CBCR3

Puc 2.36. HacTpoiika MOHUTOpPUHTA IO YCTPONCTBAM

ITokazarenu mgs OBOR1, OBOR2, OBOR3 oanHakoBBbI.

[¥] Cobupate gusanmuky ~

MHTepean chopa gaHHs:

15 MunyTa =
[[] cobumpars AEHHEIE ARA SHWMALMK
ATOpWHra, KoTopsle BY4yT 0TOBPEXATECA B PESYNLTATAX MOAENMPOEEHUS,

Monezosatensckne ODBEKTE MOLEIM:
MNokazatenu:

= Duepean O] Texywee konuuecteo Tpar:
CCHER1

OCHER? [C] | Cpenses konuuecreo Tpar:

OCHER3 ] CBuwee koaMdyecTso sx0401

4 YerpoRcTea [ | Makomansroe konuaects

" OBOR1 CpeaHes Bpema, NposoguUy

OBOR2 [C] Cpenses spems, nposogwn

X OBOR3 [[] |Kenuwecteo sxonos ¢ Hyne

Puc 2.37. HacTpoiika MOHUTOpPHHIA 1O OYEPEIU

IToxazarenu miist OCHER1, OCHER2, OCHER3 oguHaKoOBEI.

Ilar 9. HacTpoiika BBOJAA JAHHBIX U IUNIAHMPOBAHME IKCNEPUMEHTOB. OKHO
BBOJIa JJAHHBIX CTPOUM [0 aJTOPUTMY IPEJACTABICHHOM JIJIsl CUCTEMbI «ABTO3aIpaB-
ka». Jlns miaHupoBaHUS SKCIIEPUMEHTOB BXOJUM B peaaktop dopm Dopma - llna-
HUpOBaHue 3KCnepumerma V1 HaUMHAEeM 3arojHeHue Ta0nuibl ¢ []enegvix nokasame-
niei, I 3TOro OTKpoeM /lepeso 00bekmos 0.1 MOHUMOpUH2d, PACIONIOKEHHOTO B
MpaBoM BepxHeM yrie. [leperacknuBaeM MBIIIBIO XapAKTEPUCTUKHU, TUHAMUKY KOTO-
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PBIX MBI XOTHUM H3Y4uTh (cM. puc.2.18).

Jlanee 3amonusem Tabnuity @axkmopul, U3

TUMa aepesa: /Jepeso mexcma mooenu , 3aTeM Tadnuiy Ilnana skcnepumenma.

MnaHNpoEaHME SKCNEPUMEHTOE 3

3anycKaTe CEPUID IKCMEPUMEHTOE
MeToa naaHWpOEaHMA KCNEPUMEHTOE!

Pyuesoid nnan

DakTope Llenesnie nokazareny MnaH cepum SKCNEPUMEHTOE
Hazeanwe McesgoH
CBluee KONMYECTES EXCA0E B OHEPEdb OCHER1

Cpeases spems, nposoguMmos TpausakTamu 6 ouep  OCHERL
Cpegres KONMHECTED TPAHIEKTOE B O4EpEaM OCHER2

Cpeases spems, nposoguMmos TpausakTamu 6 ouep  OCHERZ

CpegHes KONMHECTED TPAH3EKTOE B O4EpEay OCHER3

Tun oSver Ha Peructputyer

Ouepege Q

Ouepege Q@
Cuepege  Q
Ouepege Q@
Cuepege Q

Tun gepesa: | [epeso ofLekTos ANA MOHWTOPUHTE -

Ubllee KONWYEITED EXCA0E B OYEpeb

MakcumaneHoe konuuecTso TP&EH3aKTOE B O4YEpELN

':pE,J'HEE Epemd, NpoECAWMOE TPAHSEKTaMW E OUEpPEAM
':pE,CI,HEE EpEMA, NPOECAWMMOE B OHEPSAM, MCKNHIHAA HYNeBhIE

Konuwuecteo EXOA0E C HyNEeEbIM EpEMEHEM npebblEaHMA E OY

QOCHER2

_EK}"LI,EE KONUHECTED TPEH3AKTOE B O4EpEIN
':pE,CI,HEE KOAWHECTED TPEH3aKTOE B O4EpEIN
Dfwee konnuecTso EXOADE B O4EpElb

MakcumaneHoe konuuecTso TP&EH3aKTOE B O4YEpELN
':pE,CI,HEE EpEMA, NPOECAWMMOE TPAHIEKTaMK B OHEPELN
':pE,CI,HEE EpEMA, NPOECAWMMOE B OHEPSAM, MCKNHIHAA HYNeBhIE

Konuwuecteo EXOA0E C HyNeEblM EpEMEHEM npebblEaHMA E OY

QCHER3

_EK}"LI,EE KONUHECTED TPEH3AKTOE B O4EpEIN
':pE,CI,HEE KOAWHECTED TPEH3aKTOE B O4EpEIN
OBwee konMuecTEo EXZAOE B JUEpEdb

Puc.2.38. IitanupoBaHue S3KCIEPUMEHTOB

Ilar 10. MoaeaupoBanue. 1715 mpoBeieHNs] MATMHHOTO SKCIIEPUMEHTa HEOO-
XOJIMMO 3alTH B MeHIO « Dopmubl» ->3aTeM NIoAMEHI0 «IIposepums ghopmy»:

OTtkpoeTcst okHO nHTepderica MOACTUPOBaHUS U (HOPMHUPOBAHUS PE3YIIHTATOB.
B oTkpsiBIIEMCSI OKHE TIepeiinTe BO BKIAIKy «Mooderuposanue». Haxxmure Ha
KHOTIKY «Hauams mooenuposanue.
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[To okOHYaHWUKM MOAEIMPOBAHUS MEPEUIUTE BO BKIAAKY «Pe3zyromamur». Pac-
KpoiTe MyHKT «OOuHOuHblEe SKChepUuMeHmbly», MEIKHUTE M0 MOCIEAHEMY 3KCIIEpH-
MeHTy. llepeiinure Bo BKIAAKy «/[unamuxa nokazameneti».31eCh MOXHO IOCMOT-
PETh pe3ynbTaThl MOACIUPOBAHUSA B BUJIE TPAPUKOB.

Orpaguk

OCHERA1

Bpems
CpeaHee BpeMA, NPpOBOAMMOe TpaH3akTaMu B ouepeamn

02:10:00 EF
02:00:00
01:50:00 =
01:40:00
01:30:00 .
01:20:00 L
01:10:00 _—
01:00:00
00:50:00 —
00:40:00 et
00:30:00 —
00:20:00 o
00:10:00
00:00:00 -

\.

et
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;20 20 0y 00 30,0061 00,30 0 30 00 o 0 0 3 00 000 6 090 0 0 06

Q Bpemn

OBOR1

920,92,

CocrosHne
MNMpuzHak 3aHATOCTA YyCTpOWCTRA

ZanAato ¥ 2

CronotHo

06,0050 0700275022 000250 02 00 %% 30 2% 00 P50 25 0 P51 2600 P83 O 0 5 P60 P23 Oy P Ty TP vt Py o g o TR Foap i Sop i3,
= R )

Bpema

Puc.2.39. Pe3ynbpTaThl MOAEIUPOBAHUS

AHanu3 TpauKOB MOKAa3bIBAET, YTO CPEIHEE BPEMs, MPOBOJUMOE TpaH3aKTaMHU
B OYepeAM YBEIMYMBACTCS C KAXKIBIM TMOCIAEAYIOIIUM TpaH3akToM. ['padux
3aHSATOCTU YCTPOWCTBA MOKa3biBaeT, 4to ycrporictBo OBORI1 1o wucredeHuto
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HEKOTOPTO BpEMEHH OyIeT HaXOAUTHCS B COCTOSHHHM <«3aHATO» A0 OKOHYAHUS
OYepe/H.

OBOR1
Bpema
CpegHee BpeMs Ha KOTOPOE 3aHUMABTCA YCTPOACTBO
00:18:00 N ~ e s = —
/'\.‘ /""'---../
00:16:00
00:14:00 ,
00:12:00
00:10:00
00:08:00
00:06:00
00:04:00 I
00:02:00 I
00:00:00
%., %., 97.. Ot.., O2., O2., O3.. O3.. O, Op.. O5. 05.. Og., Og.. 0>, O»r. O, Of., O9. 00.. 70, 0.0 170 P1o 723, 720 130 I3 7a, i 185 /5.
.. 3, " 0p. 3.~ 0p, ~dp, *0g "3n. O 3g, ~0p "3 0p, ~dn, Oy ~3p. Oy 3o, Op dn, O, 3g, O "3 =0 3 ~0p > 3n, O, ~3g ~0p >3,
o) oy g ap %09 *0p " Pap 09" g "0 “0p 09" "0 09 g "0p" 0p "0p"*0p "0p 0 g 09 “ap 0p "0p “0p 0o "Gp 20g g 09 "0
Bpema

Puc 2.40.Cpennee BpeMsi, Ha KOTOPOE 3aHUMAETCSI YCTPOMCTBO

JlauHbIi rpaduk MOKa3bIBAET, UTO CpeIHEE BpEMs, Ha KOTOPOE 3aHUMAETCH,
YCTPOMCTBO PE3KO YBEIUUUBAETCS, a MOCJE ACPKUTCS IPUMEPHO HA OJTHOM YPOBHE
(17 MuH) ¢ HE3HAYUTEIBHBIM YBEJIMUEHUEM C KaXK]IBIM MOCIIEYIOIINM TPAH3aKTOM.

Takum o0pa3om, B pe3ysibTaTe BBINOJIHEHUS JaHHOW J1abopaTOpHOM pPabOThI
MPOBEJAEHO CTPOUTEIBCTBO 3KCIEPUMEHTAIBHON KOMIBIOTEPHOM YCTAaHOBKH «YdYa-
CTOK 11€Xa» B BUJI€ UMUTAIIMOHHON MOJIEIU U MPOBEJICHBI TECTOBBIC IKCIIEPUMEHTHI U
cAenaH HeOONbIION aHanmu3. s yinydIieHus UMUTAMOHHON YCTaHOBKU HEOOXOH-
MO pa3paboTaTh OKHO «BB0OJa JaHHBIX» U OKHO «J{MHAMHMKHN X0Ja SKCIIEPUMEHTAY.

3agaHud HA UCCJIeOBaHHUEe

1. TIpoBecTu cepuro IKCIEPUMEHTOB C PA3TUYHBIMU 3HAUYCHUSIMU BXOJIHBIX Ia-
pPaMETPOB U XapaKTEPUCTUK YCTPOUCTB 0OCITYKUBAHUSI.

2. IlpoaHanu3upoBaTh pe3yabTaThl MOACIUPOBAHUS MO CTAHAAPTHOMY OTYETY U
cenaTh BHIBOIBI.

3. B penakrope ¢hopMm BBIBECTH pa3iHUHbIE TUHAMUYECKHE Tpaduku mo padoTe
KaHAJIbHBIX YCTPOUCTB (KOJMYECTBO 3aHSTHIX JIMHUM, CpEIHEEC KOJIUYECTBO HC-
MOJIb3YEMBIX JIMHHM, 3aTPyKEHHOCTh YCTPOUCTB, CPEJIHEE BPEMsI 3arpy>KEHHO-
CTH YCTPOWCTB, MPU3HAKHU 3arpy>KEHHOCTH YCTPOUCTBA, MAMATH U [Ip.).

4. Tlo xaxxnoMy u3 rpauKoB CIeJaTh BHIBOIBI.

5. Hanucartp 3akirodeHue no padote peaabHONH CUCTEMbl HA OCHOBE UMHUTAIIMOH-
HOT'O MOJISJTUPOBAHUS U PEKOMEHAAIMHY 110 ONTUMHU3AIUUA PAOOTHI CUCTEMBI

6. Hanucarh pekomMeHAalMy MO aI€KBATHOCTH MMUTALMOHHOM MOJAEIH U Jajb-
HEUIIEeH e MOJAEPHU3AIUU.
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2.3. MogenupoBaHue paboTbl MacTEPCKOM MO PEMOHTY KOMMbIOTEPOB

IMocTranoBka 3axaun. KoMIboTEphl KIMEHTOB, TPeOYyIOIIHE OOBIYHOIO 00CITY-
YKUBaHUSI, TPUOBIBAIOT Kaxkable 5+1 yacoB, ux pemMoHT 3aHumaeT 120+30 MuUHYT.
OObIyHOE 00CITY)KMBaHHE KOMIIBIOTEPOB UMEET 00JIe€ BHICOKHI MPUOPUTET, YEM Ka-
NUTAJIbHBIA PEMOHT CIABAEMOM B apeHIy TEXHHKH M TEXHUKH, HaXOJsIIENHcs B cO0-
CTBEHHOCTH KOMIIaHUHU.

3ajgaum MoaeIMpPOBaHMS

* POMOJIETUPOBATH Pa0OTY MAacCTEPCKOM MO PEMOHTY KOMIIBIOTEPOB B TECUECHHE
pabouero aHs (8 4);

* OIIPEACIIUTH CPEAHIOO 3arpy3Ky Ka)J10ro BUAa 000pyAOBaHMs, CpEeIHEE BpEMS
PEMOHTA KOMIIBIOTEPOB, UIMHY OYEPEIN;

* MIPEAJIOKUTH CIIOCOOBI MOAM(PUKAIIUN padOThl MACTEPCKON C 1IEJIbIO MOBBIIIE-
HUs 3 (PEKTUBHOCTHU €ro pabOTHI.

3amanue Ha pa3padoTKy HMUTAIIMOHHON YCTAHOBKH

1. Pa3paboTaTh UMUTALIMOHHYIO YCTAHOBKY MOJIEITUPOBAHUS B PACIIUPEHHOM pe-
nakrope GPSS.

2. Pa3paboraTh N0JIb30BaTEIbCKUIM HHTEPPEIC UMUTALIMOHHON YCTAHOBKHU IS
IIPOBENCHUS MOJEIUPOBaHUS (OKHO «BBoAa naHHbBIX», OKHO «JluHAaMUKH X0aa
HKCIIEPUMEHTay) 10 00pa3ily NPUBEACHHOM B 1.2.2. U CIIPaBKe [0 YHUBEPCAIb-
HOMY peIaKTopy hopm.

Co3nanne MMHUTAIIMOHHOI MO/eJIU MPoLecca

Ilar 1.0tkpsiBaem Pacmmpenssiii pegaktop GPSS World. OtkpeiBaem 0u6-
JUOTEKY MpPOEKTOB B OokHE «Mogenu». Kypcop MbIlM ycTaHaBiIMBaeM Ha pasfel
«Texkymme mpOeKTb», U ¢ TIOMOMIBIO MPABOW YaCTH MBI OTKPHIBAEM MEHIO, TJIe
uaeM Ha nyHKT: Co3aath mpoekT. [locne oTKpbITHS BBE1eM Ha3BaHUE MTPOEKTA.

Puc 2.41. Co3znanue npoekra
Ilar 2.ITocie kKoTOpoil co3aaeTcss TEKyUd MpoeKT «MoaelnpoBaHre PEMOHTHOU
MacCTEpCKOM», ¢ moapaszaesiamu « MoaenupoBanue» u «Dopmeiy.
Ilar 3.Co3nanum GPSS cxeMy npoekra.
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Bapuanm 1. C noMonipio npaBoil KJIaBUILKA MBIIIK UAEM Ha MyHKT «Co31aTh
cxemy». Co3maem cxemy nojJ HasBaHHEeM «PeMOHTHas MacTepckas» BO BKIIAJKE
«MopenupoBanue». OTKpoeM 3Ty cxemy BO Bkiaake «MopenupoBanue». B ort-
KpbIBLIEMCSI OKHE co3aeM TODb ¢ Ha3BaHueM «YIIpaBieHUE BPEMEHEM MOJCINPOBA-

HUA».

Puc 2.42. Cozmanne TOba «YnpasneHue BpeMEHEM MOAECTUPOBAHUSY.

Bapuanm 2. Ecam Mbl co3gaeM cxemy 4depe3 BKIAIKy «Daitmy, TO moiydyum
cxeMmy nojx HasBaHueM «HoBas cxema 1», B moaMeHro octaBisieM Tosnbko TOb ¢
Ha3BaHHEM «YIIPaBIICHHE BPEMEHEM MOJEIMPOBaHUs», a Apyron TOb ynamsem u
coxpansieM cxemy «HoBas cxema 1» yka3biBast myTh coxpanenus «JlokymeHnt — Elina-
Computer—GPSSEditor-ModelsLibrary—Tekymue npoektsl — MojgenupoBaHue pe-
MOHTHOM MacTepckod — MopnennpoBanne» mnox HazBaHueM «PeMoOHTHas macrtep-
CKasi».

Puc 2.43. Coznanne TOba «YnpaBneHue BpeMEHEM MOIETUPOBAHUS»
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Ilar 4. OtkpeiBaeM naHHble TOba «YnpaBiieHHe BpeMEHEM MOJEIUPOBAHUDY, T1e-
pexoaum Bo BkiIaaky GPSS monens v BBOOUM cieayromui Koxu:

GENERATE 24

TERMINATE 1

START 500

Puc 2.44. Co3nanne GPSS monem TOba
«Y1paBjieHUE BpEMEHEM MOJICITUPOBAHUS.

3akpbIBaeM OKHO JaHHbIX 1Oba «YmnpaBieHne BpeMEHEM MOACIUPOBAHUSA», B
TOM K€ OKHE HOBasi cxema, noOaBisieM HOBbIM TOb M OTKpbIBaeM €ro JaHHBIC, B
HAVMMEHOBAHUHM 3aMMChIBAEM: 3asIBKU HA PEMOHT.

anee ananorm4yHo co3gaeM Tpu TOba ¢ HanmeHoBaHusmu «llocTaBieHo B
ouepenby, «PeMoHT», «KoHemy. YkaxeM BXxoibl/ Bbixoasl TObBoB. JlJist 3TOro oTKpbI-
BaeM rocienoBareabHo TObbI 1 yepe3 BkIaaKy «BX0bl/BBIXOABI» 3a7a€M BXOJIbI U
BBIXOJIbL. 371eCch BO Bcex TObax Hallo yka3aTh HampaBlICHUE OyaylIUX CTPETIOK uepes
OopUeHTaIuIO KJIeMM «CBepXy-BHU3». 3aTeM coequHsaeM Bce TOBbI cTpenkamu.

Puc 2.45. Coznanue cxembl «PeMOHTHas MacTepcKas
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Iar S. [Tponumem GPSS mozeins Bo Becex TObax. B TObe «3asBka Ha peMOHT»
nepexoaum Ha Bkiiaaky GPSS mozaens u BOuBaem KOJI:

GENERATE 300,60,,,2 ;
1 HaxxumaeM "OK".

Puc.2.46. GPSS monens «3asiBKi»

OtkpsiBaeM nanHble cneayoomero TOba «llocTtaBka B ouepenanpy
U nponuckiBaeM Bo BkJajgke GPSSmonens kon:

QUEUE Service

QUEUE Alljobs

Haxumaewm "Ox".

OtkpsiBaeM ganHble cneayromero TOba «Pemont» 1 BGPSSMonenu npomnu-
CBhIBa€M KOJ:

PREEMPT Maintenance,PR ;

DEPART Service ;

DEPART Alljobs ;

ADVANCE 120,30 ;

Haxumaem "Ok".

Puc.2.47. GPSS monens «PeMOHT»

OtkpeiBaeM gannsle ciaeayromero TOba «Konemy n Bo Bkitagke GPSS monens
MPOIMUCHIBAEM KOJI:

RETURN Maintenance ;

TERMINATE ;
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Haxxumaem "Oxk".3amyckaem MOJENb.

Puc.2.44. GPSS Monenb MacTepckoi

Iar 6. Co3xanue MOJEIN Ha OCHOBE CXEMbI U (DOPMUPOBAHHUE OTUETA.

JInst Toro 4ToOBI CO37aTh MOJIENIb HA OCHOBE JAHHOW CXEMBbI, HEOOXOJIUMO BbI-
Opath koMaHny «HauaTe MonenupoBaHue» U3 MeHwo «MoaenupoBanuey. [lpu sTom
OTKpPOETCS OKHO cOOpa MOJIENU, TOCJIe Yero B MaHENU BKJIAJI0K OTKPOETCS BKIIAJKA,
IpeICTaBISIONIAasi COOpaHHYIO MOJEIIb.

[=] PeroHtHaR MECTEPCKAR.GSX %] PemoHTHasR MaCTEpCKSR

& Hypran PemorTHas macTepckan

Hd

B O74&T 1 - PemoHTHaR MacTepoxan

:44:18 Model Translation Begun.

:44:15 EReady.

:44:18 Simulaticn in Pregress.

:44:18 The Simulation has ended. Clock is 12000.000000.
:44:18 BERepecorting in Untitled Medel 1.1.1 - REPORT Window.

Puc.2.45. Brianka ")Kypnan PemonTtHas macrepckas”

Puc.2.46. Bxianka "Otuet 1 —PeMonTHas mactepckas - O61mas uapopmanus"
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= PemMoHTHaR MECTELCKAR.GSK ] PemoHTHaRA MACTEPCKER *

& Kypran PeMonTHAR MacTEpCkan * B O1ugt 1 - PemonTHan MacTepokan * K
CrangapTHei otuéEr GPSS World
OBwas urdopmaLs Mg 3HaueHne
Wmena
Bnoku ALLIOBS 10001.000
Ycrpoiictea AUTOLABEL_1  3.000
Cuepean

AUTCLABEL 2 £.000
Byaywme cobeimua

AUTOLABEL 3 11.000
MAINTENANCE 10002.000
SERVICE 10000.000

Puc.2.47. Bxianka "Otuet 1 —PemonTHast Mmactepckas - Imena"

Puc.2.48. Bkinanka "Otuer 1 —PemonTHas Mmactepckas - bioku"

Puc.2.49. Bxianka "Otuer 1 —PeMoHTHast MacTepckas - Y cTpoiicTea"

Puc.2.50. Bxianka "Otuer 1 —PemonTHAs mactepckas - Ouepenn”
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Puc.2.51. Bknagka "Otuet 1 - HoBas cxema 1* - Bynymue coOprtus”

IMar 7. CoxpaHsieM CX€Mbl U OTYETHl MOJEIMPOBAHUS MOJ Ha3zBaHHeM «Pe-
MOHTHAasi MaCTEPCKas».

Hlar 8. /{na BeIBOAA pe3yJbTaTOB MOJICIIMPOBAHUS B PACIIMPEHHOM PENAKTOPE
IpeyCMOTPEH peaakTop popM BbIAYU PE3YJIbTATOB B BUAE TPapUKOB. DTO OTIEIb-
HBI MOAYNb. SpiabIK pegakTopa GopM, TaKKe Kak U pacCUIMPEHHOro peaakropa dop-
MUpYETCsl Ha paboyeM CTOJIe MPH YCTAaHOBKE PACUIMPEHHOTO PENaKTOpa. 3amycTUM
penaktop ¢hopM, BUa uHTepdeiica KOTOpOro NpeicTaBiICH Ha PUCYHKE.

Puc.2.52. UnTepdetic penaktopa hopm

[TocTpoenue rpaduKoB OTAETBHBIX TAPAMETPOB (PYHKIMOHUPOBAHUS CUCTEMBI B
penakTope GopM NPOBOAUTCS MO CIAEAYIOLIEMY AITOPUTMY:
1. B penakrope ¢popm Bei6epute Paiiin->OTKpbITh HopMy.

Puc.2.53. ITyts k GPSS-Monenu
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2. @aitn->Ykazarb monaenb (popmar *.gps), 1.e. mytb k GPSS-monmenu «Pe-
MOHTHasl MacTepcKas», pa3pabOTaHHYIO B paCUIMPEHHOM PEAaKTOPE

3aTeM 3axoauM B HacTpouiku Mmoaenu "dopmel - Hactpoitku mogenu'" u ycra-
HABJIMBAEM BCE KaK Ha CKpHUHILIOTE 1 Hakumaem "OK":

Puc.2.54. Hactpoiika mogenu
[anee nepexoaum B HaCTpoilky MoHUTOpUHTa "®opmel - HacTpoiiku MOHUTOpUHTA"
YCTaHaBJIMBAEM BCE TaK K€ KaK Ha CKPUHIIIOTE U 3aKPhIBAEM €rO0:

Puc.2.55. HacTtpoiika MOHUTOpUHTA

73



IliianupoBaHue JKCIEPUMEHTOB U MoJeaupoBaHMe. s IUTaHMPOBAHUSA
HKCIIEPUMEHTOB BXOJUM B peniaktop hopm Popma - [lnanuposanue sxcnepumenma v
HaYMHAEM 3arojHeHue Tabnuibl ¢ [lenesvix nokazamenei, sl 3TOTO OTKpoeM /[epe-
80 00beKMOo8 OJisi MOHUMOPUH2d, PACTIONOKEHHOTO B MpaBOM BepxHeM yrie. Ilepe-
TACKMBAEM MBI XapAaKTEPUCTUKH, TUHAMUKY KOTOPBIX Mbl XOTUM M3Y4YUTh (aHa-
Joru4dHo puc.2.56). Jlanmee 3amosHsem tabnuiy @akmopul, U3 TANA JiepeBa: /Jepeso
meKkcma mooenu, 3ateM tadnuiy /lnana sxkcnepumenma.

TnaHUpEEaHME IKCNEPUMERTOE X Tun gepesa: | [lepeso 0fLexToR 418 MOHUTOPUHIE v
Quepeny
| | 3amyckaTt ceputo 3KCNEPUMEHTOE Yerpoiicrsa
Maintenance

| MeTon nnaHMposaHA JKCeEpMMEHTE: ;
Mpu3HaK 3aHATOCTM yCTPOMCTER

ABTOMATAHECKDE NOCTPORHIE NAEHa C MCTIONBIOBEHWEN Wara v 9! Konnuecrso TpaHsakTos, saHKMEBLIMY YCTPOACTED
Mpustiak npepeiEaHiA yopadicTea
|| Gaktope | Llenessie nokazarenv  Mnan cepuu SKCNEpUMEHTOE 3JarpyxeHHocTs yeTpoilcTsa

Cperee BPEMA Ha KOTOPOE 33HMMAETCR YCTPOICTED

Hazgarue MeceegoHum of  Tun obuekta Ha Peructpumyetca & 31 Mpustak gocTynHocTH yeTpadcTea

KonuyecTeo TpaH3akToE, 3aHAMaBWNK yerpoitctee Maintenance  Yerpodictee FC ¥

JarpyKEHHOCTE YCTPORCTER Maintenance  Yorpoiicteo  FF ¥

Cpepee BpemMs Ha KOTOpOE 3aHUMaETCA yoTpoiicreo Maintenance  Yorpoiicree FI bl

Puc.2.56. IlnannpoBaHue SKCIEPUMEHTOB
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Hanee Bo Bknanke "@opmst" BeiOUpaem "llposepums gpopmy", eciv Hano, TO
COXpaHUTE cleNaHHYI0 (hopMmy.

[lepeiinuTe B OTKpBIBIIEMCSI OKHE Pemonmuas macmepckas BO BKIAAKy «Mo-
denuposanue» U HaXXUMaeM Ha «Hauamv modenuposanue.

[IponenaiiTe HECKOIBKO CEPUM IKCIIEPUMEHTOB. [locne mpoBe1eHHbIX MaIlIUH-
HBIX SKCIIEPUMEHTOB MEPEHTH Ha BKIAAKY pe3yIbTaThl U OTKPHIBAEM, KaK YKa3aHO Ha

KApTHUHKE.

Puc.2.57. Pe3ynbpTaThl MOAENUPOBAHUS
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TakuMm o0pa3zom, B pe3ysibTaTe BBIIOJHEHUS AAHHOM J1a00paTOpHOUN paboThI
IIPOBEJECHO CTPOUTENBCTBO JKCIEPUMEHTAIBHOW KOMIIBIOTEPHOM yCTaHOBKM «Ma-
CTEpCKasi IO PEMOHTY KOMIIBIOTEPOB» B BHUJI€ UMUTALMOHHON MOJENH U MTPOBEICHBI
TECTOBBIE dKCTIepUMEHTHI. [Iyist ymydieHus: uarepdeiica UMUTAIIMOHHON YCTaHOBKH
Heo0X0oauMo pa3paboTaTh OKHO «BBoAa MaHHBIX» M OKHO «J[MHaMUKH X0/a dKCIie-
PUMEHTa».

3aganus HA HCCIe0BaHHE

1. IIpoBecTH psii 3KCHEPUMEHTOB C PA3JIMYHBIMU 3HAYEHUSMH BXOJHBIX Iapa-
METPOB M XapaKTEPUCTUK YCTPOMUCTB 00CITYKUBAHUS.

2. lIpoananu3npoBaTh pe3yJabTaThl MOACIUPOBAHUA IO CTAHAAPTHOMY OTYETY H
CZIeJIaTh BBIBOJBI 1O BBIMOJIHEHHBIM 3KCIIEPUMEHTAM.

3. B penakrope (opM BBIBECTH pa3iMUYHbIE TUHAMUYECKHE Tpaduku mo padoTe
KaHaJbHBIX YCTPOUCTB (KOJUYECTBO 3aHATHIX JIMHUN, CPEIHEE KOJUUYECTBO HC-
IIOJIB3YEMBIX JINHUM, 3aIPYy>KEHHOCTh YCTPOMCTB, CPEIHEE BPEMS 3arpyKEHHO-
CTH YCTPOICTB, IPU3HAKU 3arPYKEHHOCTH YCTPOMCTBA, MAMSITH U JIp.).

4. Tlo xaxxnoMy u3 rpauKoB CJI€IaTh BHIBOIBI.

5. Hanucatp 3akiitodueHue no pabote peajbHONM CUCTEMbl HA OCHOBE MMUTAIIMOH-
HOT'O MOJIETUPOBAHUS U PEKOMEH IallUU [0 ONITUMH3ALUU PaOOThl CHCTEMBI

6. Hanucarp pekomeHanuy mo afeKBaTHOCTH MMUTALMOHHOM MOJEIHU U JaJb-
HEHUIIIEH €€ MOJEPHU3ALUN.

2.2 .MopaenvpoBaHue paboTbl NapuKMaxepcKoro canoHa

IMocranoBka 3agaum [23-24]. PaccMoTpuMm 3agady MOJAEIUPOBAHUS PaOOTHI
NIAPUKMAaXEPCKOM, KOTOpasi UMEET OJJHO NMOMEIIEHHE I TpexX rnocerureneil. M3sect-
HBI CJIEIyIOLIME MapamMeTpbl (PYHKIIMOHUPOBAaHUA NapukMaxepckoi. IIoTok kiaueHToB
(TpeboBaHmil), MPUXOIANIUX B MAPUKMAXEPCKYI0, paBHOMEPHBIA. MHTEpBan MexmTy
NPUOBITUSIMUA KIIMEHTOB KojeOJjeTcs B mpenenax oT 15 1o 25 MHUH BKIIFOUHMTEIBHO.
Bpems omnatel 3a paboty cocraBnser 1,5+0,4 mMuH, a Bpemsi CTPMKKU KIIMEHTa —
15+5 mun. Bpemsi oxxunanus BbizoBa aboHeHTa coctaBisier 10,0+£3,0 muH. Bpewms
oOCTy>KMBaHUS KJIMEHTA, OTUIATHl CTPUKKUA M OXKWJAHUS BBI30BA KIMEHTA TMOYHHS-
€TCsl paBHOMEPHOMY paclpelesieHuto BepoaTHocTel. Ecnu Bce macTepa 3aHATHI, TO
KJIMEHT 0KHMJIa€T OCBOOOXKACHUS OJHOTO U3 HUX.

3agaum MoaeIMpPOBaAHMS

Pa3paboTaTh UMUTAIIMOHHYIO MOJENb (PYHKIIMOHHUPOBAHUS CaJiOHA MapUKMa-
XEpPCKOM.

TpeOyetcst onpenenuth mapaMmerpbl (QYHKIIMOHUPOBAHUS CaJlOHA MapuKMaxep-
CKOW:

e KO3 PUIMEHT 3arpy3Ku NapUKMaXepCKoii;

76



® MaKCHMAaJbHOE, CPEIHEE U TEKYIIEE YUCIIO MOCETUTENIEW B TAPUKMaXEPCKO;
® cpejHee BpeMs 00CITyKUBaHUSI B MAPUKMAXEPCKOM CaJIOHE U JIp.
[IpencraBuTh pe3yiabTaThl MOJCIUPOBAHUS B rpaduueckoit popme.

BoisiBiieHre OCHOBHBIX OCOOeHHOCTel. /[ mMonenupoBaHusi pabOThl MapHK-
MaXepCKOTo cajoHa HEOOXO0AUMO c(hOpMHUPOBATH BXOJIHOM MOTOK MOCETUTENEH (Tpe-
OoBaHMI1) U BpeMEHHON MHTEpBal MOJIEIUpOBaHUs paboThl canoHa. Ho mepen atum
HEOOXOJMMO BBIOpATh €IUHUILY U3MEpeHus: BpeMeHH. [ MomenupoBaHusi paboThI
MapUKMaXEPCKOTO CaIoOHA MOXKHO B35Th B KAUECTBE €IMHUIIBI U3MEPEHUSI BPEMEHU
MUHYTY.

3aganue Ha pa3padOTKY HMHUTALMOHHOM YCTAHOBKHU

1. Pa3paboTaTh MMUTALIMOHHYIO YCTAHOBKY MOJIETUPOBAHMS B PACILIUPEHHOM pe-
nakrope GPSS.

2. Pazpaborath n0JIb30BaTENbCKUN HHTEPPENC UMUTAIMOHHON YCTAHOBKH TS
POBEJECHUS MOJEIUpoBaHus (OKHO «BBoaa TaHHBIX», OKHO «J{MHaMUKH X012
HKCIIEPUMEHTa») 10 00pa3ily, NPUBEAECHHON B 1.2.2. U U3JI0)KEHHO! B CIIpaBKe
110 YHUBEPCAILHOMY PEIAKTOpy (opM.

Co31aHne MMUTALTMOHHOM MO1eJIN nmpomecca

Ilar 1.0tkpsiBaem Pacmmpennsiii pegaktop GPSS World. OtkpriBaem 0u6-
JMOTEKY NPOEKTOB B okHEe «Monenu». Kypcop MbllM ycTaHaBiIMBaeM Ha pasfien
«Texkymme TpoeKTb», U ¢ MOMOUILIO MPABOM YACTU MBI OTKPHIBAEM MEHIO, TJIE
uaem Ha nyHKT: Co3nate nmpoekT. [locne oTKpbITHs BBEIEM Ha3BaHUE MTPOEKTA.

Ilar 2.ITocne koTopoi co3gaercs TEKyIIUd MpoekT «MojenupoBaHue pabOThI Ma-
PUKMaxepCKou », ¢ moapasaenamu «MoaenupoBanue» u «OopMbD».
Iar 3.Co3nagum GPSS Moznens uepes Bknaaky « TOby.

B nosiBuBmiemcst okue BOuBaem cienyromuiit GPSSmonens:

3aroJ0BOK MOJIENU MIPEACTABUM B BUJIE:

;GPSS World - PARIKMACH.GPS

[Iporpammy pabGoThl MAPUKMAXEPCKOTO CajloHA MOXKHO TPEACTaBUTHL B BUJIC
TpeX CEKTOPOB. B mepBoM ceKTope yKa3bIBaeTCsl BMECTUMOCTh MapUKMaXepCcKoro ca-
JIOHa. DTO MOKHO BBINOJHUTH ¢ noMouipio oneparopa STORAGE (Hakomnurens),
KOTOPBIM B HaIlleM IpuMepe OyIeT BBITJISAIETh TaK:

Salon STORAGE 4.

B sTom ke cextope ucnonb3yem oneparop TABLE st dopmupoBanus tabnu-
1161 ¢ nH(pOpMaIen 00 UCTIOIB30BAHNUN TTOCETUTEISIMU TAPUKMAXEPCKOTO CAIOHA!

Transit TABLE M1,.5,1,3.
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B onepatope TABLE B nosie onepania A MCHoNb3yeTcsl CTAaHAAPTHBINA YHCIIO-
BOM arpubyt M1, KoTOpbIil PUKCUpYeT BpeMs MPOXOKIEHUsI TpeOOBaHUs, HAXOMs-
HIETOCS B CTAJUH 0OCITY>KUBAHUA.

Bo BTOpOM cekTope OyneM MOJEIMpOBaTh MOTOK MOCEeTUTeNed U paboTy ma-
PUKMAaXepCKOIo CajoHa.

MonenupoBaHie OTOKa MOCETUTENEH OyeM BBIMOJIHATH C TIOMOIIBIO ONEepaTo-
pa GENERATE (I'enepupoBats). B Hamiem npumepe oH OyAET BBITIISIACTh TaK:

GENERATE 20,5.

B mone onepanaa A yka3bIBaeTCsl CpeIHUI MHTEPBAT BPEMEHU MEXy MPUOBI-
THEM B MAPUKMAaXEPCKUU CaJIOH ABYX MIYIIMX OJWH 3a IPYruM moceruresneit (Tpedo-
BaHMIi, TpaH3aKTOB). B Hamiem npumepe cpenHee BpeMs NpUOBITUS TpeOOBaHUN CO-
craBiseT 20 MuH. B nosne onepania B 1aHO OTKIIOHEHME BPEMEHM ITOCTYILIEHUS MO-
CETUTEIIEN OT CPENHETO. B Hamem npumepe OHO COCTABIISIET S MUH.

[ToceTuTens, MpUIIEANINNA B CaJIOH, CHaYaja ONPEAENsieT KOJIMYECTBO TOCETUTE-
Jell mMapuKMaxepcKoro cajoHa. Eciu ux B cajoHe y»e TpH, TO CallOH 3aHAT, U HOBBIN
MIOCETUTENb OXKHUAAET €ro 0OCBOOOXKIEHU. ITO AEUCTBUE MOXKHO IIPOMOAEIUPOBATH C
nomoipto onepatopa GATE SNF (Storage Not Full — Hakonurens He o JioH):

Povtor GATE SNF Salon, Zanyt.

Ecnu Hakonmurens 1MojJ CUMBOJIBHBIM MMEHEM Salon He IMOJIOH, TO MOCETUTENb
BXOAUT B MapUKMaxepcKkui caioH. OTo Mmoaenupyercs oneparopom ENTER (Boii-
TH):

ENTER Salon.

Jlanee moceTuTeNnb BCTa€T B OYEPENb, €CIM OHA €CTh, 11 OPOPMIICHUS TaJOHA.
910 mMoxHo npomoaenupoBaTh orepatopom QUEUE (Ouepens), KOTOPBIH TOJIBKO B
COBOKYMHOCTHU € cOOTBEeTCTBYIOIMM ornepatopoM DEPART (BeriiTi) cobupaer cra-
TUCTUYECKYI0 MH(OpMaIMIo 0 paboTe MojaenupyemMoil odepeau. B Hamem npumepe
onepatop QUEUE Oynet BbIMIsAETh TaK:

QUEUE Ocher_Kkassir.

B mnone onepanna A ngaercs CUMBOJIBHOE WIIM YHCIOBOE MMsI ouepenu. Takux
ouepesiel B cucteMe MOXKET ObITh OYeHb MHOTO. B Harieil 3agaue ouepean 1aHO UMs
Ocher kassir. JKenarenbHo, 4TOOBI MPUCBAMBAEMOE UM OTPAKAJIO CYTh ONKCHIBAE-
MOTO 3JIeMeHTa cucteMbl. [loceTuTens MOKET BBIMTH U3 OYEPEIH TOJIBKO TOTIa, KO-
rja OCBOOOAMTCS Kaccup (KaHas oOciykuBaHMs). [ 3TOro BBOAMTCS OIEpPaTop
SEIZE (3aHsTh), KOTOPBIN OMpenesseT 3aHATOCTh KaHaia 00CTy>KUBaHUS, U TIPH €TI0
OCBOOOKJICHUM OYEepPEIHOE TPeOOBaHUE BBIXOJIUT U3 OUYEpPEId U UJET B KaHal Ha 00-
CIIy’KUBaHUE.

DTO MOXET BBITJISIIETh TaK:

SEIZE Kassir.
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B none onepanaa A naercs CMMBOJBHOE WJIM YMCJIOBOE UMS KaHaJIa 0OCITyXKU-
BaHMUS.

Takux xaHanoOB 00CTYXKUBAaHUS B CHCTEME MOKET OBbITh MHOTO. B Hareli 3aiaye
kaHaiy paHo ums Kassir. KenatenbHo, yTOOBI IpUCBauBaeMOE UMS OTPAXKAJIO CYTh
OIMKCBIBAEMOI0 3JIEMEHTA CUCTEMBI.

Brixon knveHTa u3 ouepenu B kaccy ¢ukcupyetcs oreparopom DEPART ¢ co
OTBETCTBYIOIINM Ha3BaHUEM odepean. B Hamem npumepe 3To OyaeT BBITIAIETh TaK:

DEPART Ocher_Kkassir.

Jlanee MOMKHO OBITH MPOMOJAEIMPOBAHO BpeMsl pabOThl MacTepa. DTO BpeMsl B
HaeM npumepe cocrapisteT 1,5+0,4 mun. [{ns MonenupoBaHus 3TOTO MpoLecca uc
nosib3yetcst onepatrop ADVANCE (3anmepxaTh), KOTOpHI B Hamied 3amade Oyaer
BBITJISIZIETh TaK:

ADVANCE 1.5,04.

[Tocne oOcmyXUBaHUSI KaCCUPOM MOCETUTENb UAET K MacTepy uid 00CIyKuBa-
Hust. OJIHaKO Mepesl ITUM CUCTEME JIOJDKHO OBITh MOCIAHO cOoOIIeHne 00 0CBOOOK-
JICHUH KaHasla 00CIyKMBaHUs (Kaccupa). DTO JeJaeTcs ¢ MOMOIIbIO orepaTopa

RELEASE (OcBo001uTb), KOTOPBI B HAIIEH 3a/1aue 3alIMChIBACTCS TaK:

RELEASE Kassir.

Cnenyet ocobo noguepkHyTh, 4yTo napusie oneparopsl QUEUE u DEPART nns
KQKJI0M oYepenn TOJKHBI UMETh OJHO M TO K€, HO CBOE€ YHHKAJIbHOE UMsl. DTO K€
otHocutcs U k oneparopam SEIZE u RELEASE.

[Tocne oOcmy)uBaHUSl B Kacce MOCETUTENb HaIpaBisIeTcs K MacTepy. JTO Mo-
XeT ObITh TpoMozenupoBano onepatopom ADVANCE:

ADVANCE 44.
[Tocne obcnyxuBaHusi TMOCETUTENb (TpeOOBaHKE) OCBOOOXKIAET KPecao (MOKH-

JAeT CUCTEMY). DTO NEUCTBHE MOXET ObITh TpeactaBieHo omepatopom LEAVE
(OcTaBuTh):

LEAVE Salon.

[Tocne 3Toro moceTuTeNb MOKUIAET CUCTEMY — MAPUKMAXEPCKY0. JTO IEUCTBHUE
MOET OBbITh mpoMoaenupoBano onepatopom TERMINATE:

TERMINATE.

B Tperbem cekTope omnpenensercs BpemMsi MOASIUPOBaHUSI CUCTEMbL. DTOT MPO-
L[ECC MOXKET OBITh MPEJCTABIEH TAKOW COBOKYITHOCTBIO ONEPATOPOB:

GENERATE 480

TERMINATE 1

START 1
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Puc.2.58. cxoaHbId KOO MOJEIH.

Haxumaem CHHIOIO CTpenoyky M BO BKIaake «MoJenupoBaHHe» HAKUMAEM
START 1

Puc.2.59. Otuer no Mmoaenu

Teneps coznannm cxeMy JaHHOU MOJENU.
Co3nate — HoBag cxema. ABToMaToM nosgBuTcs asa TOba.

Puc.2.60. TOBbEI HOBOU CXEMBI
B TObe «/cxonHble NaHHBIE MOJCIMPOBAHUS» MPOIMUCHIBAEM CIETYIOMINI
konGPSSMmonenn
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Puc. 2.61. TOb «/cxoaHble TaHHBIE MOJIETUPOBAHMS

Puc.2.62. TOb «YnpaBneHue BpeMEHEM MOACIUPOBAHUS

JlobGaBinsem emie Tpu TOba yepe3 MEHIO WM MEHIO MTPaBOil KHOIIKOH .

Puc.2.63. Cxema nporecca

Ha3rsiBaeM nx Kak ImokKa3aHO HWKE M BIIMCEIBaeM KoJ BO Bkianke GPSS monens.

Puc.2.64. IloTok nmocerureneut
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Puc.2.65. Kaccup

Puc.2.66.0Onnara y tepMunHana

Hanee xaxnomy u3 tpex TOBoB 3amaeM BXOJbI/BBIXOJBI BO BKJIaake «Bxo-
JbI/BBIXOABDY Yepe3 «OpueHtanuio kiemm» - «CrieBa-HanpaBo» U KHOMKON «JloOa-
BUTHY.

s IToToka mocetutenet — 1 BeIXon
Kaccup — 1 Bxox 1 BbIxoa
Omnara y tepmuHana | BXxoz.

Coenunsis Bce OJOKH, TMOJTydaeM IMOJHYIO CXEMy HWMHUTAIMOHHOM MOJEIH
(puc.2.67)

Puc.2.67. IlonHag cxema MOI€EIU

N Haxxumaem ¢GrOJIETOBYIO MOJTHUIO HABEPXY, B PE3yIbTaTe MOJIYIUM OTHCAHUE
GPSS mMozaenu Haen 3agaun.
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Puc.2.68. Kog nMuTallmnOHHON MOJIENTN

CHoBa HaxxuMaeM CuHIOI0 cTpenky, mojenupoBanre START 1 u moOyemcs
otueroMm. OctanaBnuBaeM moaenupoanue. CoxpansieM GPSS mozaens B popmate

(*.gps).

Briiaua pe3yjabraToB MoJaeauMpoBaHus B rpapuuyeckon ¢opme. [ storo
oTkpbiBaeM Penaktop dhopm.

Puc.2.69. Pegaktop dhopm

Haxnmaem ykaszatb MOJEIb M MOKA3bIBAEM MYTh JO HAIEW MOJEIH, CACITaHHON
B pacmmmpeHHOM penakrope. Haxumaem @opmel — Hactpoiiku moaenu.
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Puc.2.70. HacTtpoiika moaenu

[Ipu Haxxatun kHONKK —OK” MoxkeT BoITH OKHO Coxpanenue Hacmpoek, KMEM

ﬂa”

Puc.2.71

Hanee B «Hacmpoiike MoHumopuxea» OTMETUM T€ TOKa3aTelid, KOTOpbIe HEOO-
XOJUMO TOJYYUTh JJIsl IPOBEACHUS aHaI3a pabOThl MOJICIIH.

Puc.2.72. HacTpoiika MOHUTOpUHTA
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IlnaHupoBaHue IKCNePUMEHTOB. [ MIIaHUPOBAHUS SKCIIEPUMEHTOB BXOJIUM
B penaktop ¢hopm Popma - [lnanuposanue sxcnepumenma N HaYNHAEM 3ar0OJHEHHE
TabnuIel ¢ [lenegvix nokazamenet, st ITOT0 OTKpoeM /lepeso 06vekmos 0iisi MOHU-
mopuHea, PacIoNOKEHHOTO B IIPaBOM BepxHeM yriie. [leperacknBaeM MBIIIBIO Xa-
PAKTEPUCTUKH, JUHAMUKY KOTOPBIX Mbl XOTUM H3y4HTh. Jlajiee 3amoiHseM TaOiuiry
Daxmopwl, U3 THNA AepeBa: [Jepeso mexcma moodenu, 3aTeM Tadnuny lliana sxcne-
pumenma.

[Tocne HacTOMKU MIAHUPOBAHUS UAEM Ha MMPOBEPKY (POPMBI.

Puc.2.73. IIpoBeputs popmy

[Tocne xoTtopoil Beimagaer MeH0 coxpaHeHus (popmbl. CoxpaHeHue (GopMbI
MPUBOJUT K OTKPBITUIO UHTEpPelica Beod danuvix — Ilnanuposanue — Mooenuposa-
Hue — Pesynomamei.  OTKpbIBaeM BKIANKYy «Moodenuposanue - Hauamv mooenupo-
8aHue», ocyie KOTopoi chopmupyercs «IxcrnepuMeHT Ne 1.

Puc.2.74. MonenupoBaHue

Bo Bkitaike «Pe3ynbpTaThl HaXOJMM CBOU IKCIIEPUMEHTHI U CMOTPUM TpaduKH
BO BKJIaJKE «/[MHaMMKa IOKa3aTelIeh».
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Puc.2.75. Pe3ynpTaThl MOAETUPOBAHUS

Puc.2.76. 3arpy>K€HHOCTb YCTPONCTBA
Taxkum oOpa3zoMm, B pe3yJibTaTe BBINOJIHEHUS JAaHHOUW jabopaTopHO pabOThI
IIPOBEJEHO CTPOUTEIBCTBO HKCIEPUMEHTAJIBHOM KOMIIBIOTEpHOM YycTaHOBKH «lla-
PUKMaxepCKUil CAJIOH» B BUJI€ UMUTAIMOHHON MOJENINA U MPOBEJAEHBI TECTOBBIE DKC-
nepuMeHThl. JlJis  yiydlleHus MOJb30BaTENbCKOro HHTepdelica HWMUTALUOHHOM
YCTaHOBKHA HEOOXOAMMO pa3padoTaTh OKHO «BBoma maHHBIX» U OKHO «JlMHaAMUKU
X014 DKCIIEpUMEHTA.

3ajaHus HA HCCIIeIOBaHHEe

1. IlpoBecTy psin AKCHEPUMEHTOB C PA3JUYHBIMU 3HAYCHHUSIMU BXOJHBIX Iapa-
METPOB U BPEMEHH 0OCITYKUBAaHUS U €0 pacipeieeHusI.
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2. IIpoananu3npoBaTh pe3yJabTaThl MOAECIUPOBAHUS MO CTAHAAPTHOMY OTYETY M
CHEJATh BBIBOJbI IO BBIIIOJHEHHBIM 3KCIIEPUMEHTAM.

3. B penakrope ¢hopMm BBIBECTH pa3iHUYHbIE TUHAMHUYECKHE Tpaduku mo padoTe
KaHAJIbHBIX YCTPOUCTB (KOJMYECTBO 3aHSTHIX JIMHUM, CPEHEE KOJTUYECTBO HC-
MOJIb3YEMBIX JINHUU, 3aTPYKEHHOCTb YCTPOMCTB, CPEIHEE BPEMSI 3arpyKEHHO-
CTH YCTPOMCTB, MMPU3HAKHU 3aTrPY>KEHHOCTH YCTPOMCTBA, MAMSTH U JIp.).

4. Tlo kaxxnomy u3 rpaUKOB C/IeNIaTh BHIBODI.

5. Hamwmcarp 3akimtoueHue no paboTe peanbHOW CUCTEMBbI HA OCHOBE UMHUTAILIMOH-
HOT'O MOJICJTUPOBAHUS U PEKOMEH AU 110 ONTUMHU3AIUU PAOOTHI CUCTEMBI

6. Hanucarh pekoMeHAalMy MO aI€KBATHOCTH MMUTAIMOHHONW MOJEIH U Jajlb-
HEWIIEN €€ MOJICPHU3ALUY.

2.5. MOﬂ,eﬂMpOBaHI/Ie CUCTEMDI yripasliieHnd 3anacamMmm

IHocTranoBka 3amxauu [24]. HeoOxoaumo npomMoaennpoBath padoTy CKiiajga mMa-
TEpUAJIOB Ha npeanpusaTui. Bmectumocts cknaga cocrasiser 2000 equHun Marepu-
ana. Bo3Mo>Ha 1mocraBka Ha CKJaJ ¢ NEPUOJUYHOCTHIO 5 nHer B pasmepe 1000 enu-
HULl Matepuana. HadanpHbI 3anmac MmaTeprainoB Ha ckiaje coctasisgeT 1500 equnun.
ExxenHeBHBIN CIIpOC MaTepuana u3MeHsercs B npenenax or 35 no 50 exunun ¢ pas-
HOW BeposATHOCThIO. Ecnin Texymuit 3anac Oosbiie 1200, To HUKaKOM MOCTaBKU Ma-
TEpUAJIOB HAa CKJIaJ B TEYCHHE HENEIU HE MPOU3BOAAT. TpedyeTrcs cMoaenupoBaTh
paboty ckiaaa marepuaioB B Teuenue 200 qHei.

OcHoBHBbIe 0coOeHHOCTH. [[1s1 MoaenupoBaHus paOOThl CKJiajla HEOOXOAUMO
copMUpPOBATh BXOJHbIE MOTOKM 3aKa30B MaTepHajia Ha CKJIaJ, ONPEAEIUTh CIPOC
MaTepHalioB CO CKJIaja U BPEMEHHON MHTEpBaJl MOJIETUpPOBaHMs padboThl ckinana. Ho
nepes 3TUM HeoOXouMO BbIOpaTh €AMHUILY U3MepeHus BpeMeHu. s MoaenupoBa-
HUs pabOThI CKJIa/la MOXKHO B3ATh B KAUECTBE €IMHMIIBI U3BMEPEHUS BPEMEHHU JICHb.

3ajanne HA pa3padOTKy UMUTAMOHHON YCTAHOBKH

1. Pa3paboTaTh MMHUTALMOHHYIO YCTAHOBKY MOJEIMPOBAHUS B PACIIMPEHHOM pe-
nakrope GPSS.

2. Pa3paboTtarh MOJIB30BATENHCKUI WMHTEpPPENHC MMHUTALMOHHON YCTAaHOBKU IS
IIPOBENECHUS MOJEINPOBaHus (OKHO «BBoaa MaHHBIX», OKHO «JlMHAMUKH X0/a
AKCIIEPUMEHTay») TI0 00pa3ily MPUBEIECHHON B 11.2.2. U CIIPaBKe MO0 YHUBEPCATb-
HOMY peaakTopy Ghopm.

Co3nanne MMUTAIIMOHHOI MO/1eJIM MpoLecca

Ilarl. Co3nanme mnpoekrta. OtkpbiBaeM Pacmupennbsii penaktop GPSS
World. Jlns paboTsl yaoOHee Bcero co3ath MPOEKT B OMOIMOTEKE MOJIEIIEH.
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Puc.2.77. Co3nanue npoekra

Pa3palorka npoexkTa Mojae/u.

Mopens nocTaBIEHHOM 3a/1a4d MOKHO Pa30UTh HA HECKOJIBKO cerMeHTOB (T3-
bog):

1) cekTop omnpeaeneHnst BXOAHBIX JaHHBIX;

2) MOJIeTMPOBAaHUE MMOCTABKU MAaTEPUAIIOB HA CKJIAJ;

3) MozenMpoBaHUE TEKYILIETO 3aIaca ¢ y4eToM CIIpoca;

4) ycTaHOBJIEHHE HAYaJIbHOTO pa3Mepa 3amaca.

Ilar 2. IIpoexkTupoBanue rpaguyeckoi cxembl. Cozmanum GPSS cxemy

MPOEKTa

e CozaaHme GPSS cxembl “

B EEOQMTE MMA CHEME!

Cxema cuctemel YNpasneH9a 3anacamMu

CK CTmena

Puc.2.78. Co3znanne GPSScxeMbl

Ha ocHOBe 3THX CErMEHTOB MbI MOCJIEAOBATEILHO OY/IeM MPOEKTUPOBATh OJIUH
3a Apyrum Bce ykazanHble yeThipe TOba. Koneuno, npu paspabortke kaxmoro TOba
MBI JIOJKHBI ONPEAETUTh YUCIO BXOJOB M BBIXOJIOB, /1aTh €r0 TEKCTOBOE OINKCAHUE,
3aath mapamerpsl u Hanucath Ha GPSS World Texer mogenu storo TOba. Takxke
HEOOXOJIMMO TMOMHHUTh, YTO BIIOCJIEACTBUU MOKHO OYIET YTOUHSITH U U3MEHSThH BCE

ATH XapaKTEPUCTUKH.

OTkpoeM co3flaHHyl0 cxeMy U co3naauM TOb, ucnons3ys koMmanabl rpadude-
CKOr'0 pelakTopa. B KOHTEKCTHOM MeHIO Ha paboueil oOmacTu cxembl «Mopaenb Cu-
CTEMBI yIpaBJICHUS 3aracaMu» HeoOXO0auMO BbIOpaTh komMaHay «Cozdoame TIby.
3anosauM o6mue nanaple TOba. CHayana HazoBéM 3ToT TOB — «CekTop onpenerne-
HUS BXOJIHBIX JaHHBIX». BBegeM kpatkoe TekctoBoe onucanue TOba. PesynbTar co-
3nanus TOba nmoka3aH Ha pUCYHKE HUXKE.
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Bxoabl / BEIXCAb MapameTpel T36a

Hawmenosanne: WpwngT Liget:
CnpeasneHe BXCAHBIX 4aHHbIX Courier New, 10 _
/| Mokaseisate HavmeHoEaHME

Wsobpamenne:

¥aannTe nsobpaxenne
COTobpaxenme:
Mo uesTpy -
| MokazeisaTe MzobpaxeHne
Eavnvua mogensHoro spemenn;  |He yxasana -

Cnucanwe:

Puc.2.79. O6mue napametpsl TOba

Teneps nepeitnem Ha BKIaAKy «BXoabl/BBIXOABD U CO3aUM OJUH BbIXOJ KaK IOKa3aHO
Ha PUCYHKE HIXKE

CBwme AaHHEBIE GPSS mogens
CpreHTaLMA KNISMM 3NEMEHTS! |Csepxy BHWZ | 7 ]
Bxoagki:
NENE Haumencsanune MeTka Baoka m:
oS an
¥aanuTte
Beepx
BrHus
Brixoani:
MNZNZ Hawumernosanme MeTka
1 Un = | Aocbasure
¥Yaanute
Beepx
Brins

Puc.2.80. Unarepdetic TOba

Ha nocnemnneit Bknaake «GPSS Momens», HeoOXoaumo pa3paboTaTh U BBECTH MOJICTh Ha
s3pike GPSS World, kotopast Oyzaet onpenensats J0ruky padotsl ganHoro TOba.

Puc.2.81.GPSS monens TOba
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Onepatop RMULT onpenenser Ha4aqIbHOE YUCIIO AJI TEHEpATOpa CIy4YalHbIX
YHCEJL.

Omnepatop STORAGE (Hakonurens) ¢ MeTkoid Zapas OINpenessieT BMECTH-
MoOCTh ckiaga — 2000 equHuIL.

Omneparop TABLE ¢ MeTkoit Zapas npenHasHaueH aias GopMupoBaHus TabIu-
bl TEKYIIETO (€KEAHEBHOI0) YPOBHS 3amaca Ha ckiajge. OHa MOXKET ObITh MCIIONIb30-
BaHa JUIsl MOCTPOCHHSI COOTBETCTBYIOLIEH T'MCTOIPAMMBIL, €ciu norpedyercs. Teky-
M YPOBEHH 3araca ONpeAessseTcsl ¢ MOMOIIBI0 CTAHJAPTHOTO YHCIOBOIO aTpudyTa
S$Zapas.

Onepatop VARIABLE c Metkoii Material onpezensier Koau4ecTBo MaTepuaia
KaK Pa3HOCTbh HAYaJIbHOTO U TEKYILEro 3araca.

Omneparop VARIABLE c MeTkol Spros_m xapakTepHU3yeT €XKEIHEBHBIN CIIpOC,
KOTOPBIM m3MeHsAeTcs oT 35 no 50 enuHUIl ¢ paBHOW BEPOSTHOCTHIO. ExkeTHEBHBIN
cIpoc omnpenaensercd Tak. JlaTuvk ciydaiHbBIX YMCEI, a TOYHEE JaTYMK ICEBIOCIY-
YalHBIX YHUCEN, OINPEAENISIET, HUCIOIb3ysl PAaBHOMEPHOE pacIpeesieHue BEpPOSTHO-
CTEH, 3HaueHue BeposATHOCTEN B uHTepBasie [0—1]. JomycTtuM, 3TO 3HAYEHHE PaBHO
0,150. Torga BenuurHa cripoca OyIeT ONpenensaTbes Tak:

35+ (50 —-35) x 0,15 =37,25.

Omneparop EQU c metkoit Nach ur ompezaenseT HauaabHbIM YPOBEHb 3aI1acoB,
KOTOpBI B Hamed 3agade ycTraHoBiieH B pasmepe 1500 egunun. Hcnons3oBaHue
MMEHOBAaHHON BEJTUYHMHBI 00JIET4aeT MPOBEACHUE HKCIIEPUMEHTOB C €€ Pa3Iu4YHbIMU
3HAYEHUSAMM.

Omnepatop EQU c metkoii Postavka onpenensier TOT KpUTUYECKU YPOBEHb Ma-
TEpPUAJIOB Ha CKJIaJle, KOTOPBIA 00yCIaBIMBAeT HEOOXOJUMOCTh OYEPEIHOrO 3aKas3a
MaTepuagoB. DTOT pa3Mep B Halleu 3amade coctapisieT 1200 equauU.

[Tocne Toro, Kak Bce IaHHbIE BBEACHBI, HEOOXOAMMO HaxaTh KHONIKY «OK». Co-
3na"Hbli TOD nosiButcs Ha cxeme «Moienb CHCTEMBI YIIPABIICHUS 3amacaMm»

Puc.2.82.Paszmerienne co3pannoro TOba Ha cxeme

Iar 3. PaccmoTpuM Teneps BTOPOM CETMEHT MOJEIH Wiu BTopor TOb, koTo-
pbiii  oOecrnieurBaeT MOJEIMPOBAHUE IIpoIlecca IOCTABKM MaTepuajia Ha CKIIa.
GPSS— monens TOba Gyner BRIMISIAETD Tak:

GENERATE 5,,,,1 ; IloctaBka yepe3 5 nHei.
TEST L S$Zapas,Postavka,Out ; Hy>xHa i1 mocTaBka.
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ASSIGN 2,VS$Material ; Pazmep 3aka3za B P2.
ADVANCE 5 ; aTepBasl MOCTaBKH.
ENTER Zapas,P2 ; YBennuuts 3amnac Ha P2.
Out TERMINATE ; 3aBepiiienue 3akasa.

Onepatop GENERATE renepupyeT ouyepeHOH MOMEHT BPEMEHH, KOI'/la BO3-
MOYHAa [TOCTaBKa MaTepualia Ha CKIa.

Omneparop TEST L omnpenensier He0OXOAUMOCTb OYE€pPETHON MOCTaBKU MaTepu-
ana Ha cknaa. OuepeaHas mOCTaBKa MaTEPUAIOB HAa CKJaJ MPOU3BOJUTCS TOrAa, KO-
r71a TeKYIIHA 3amac, KOTOPbIA ONpPEeseTcs] ¢ MOMOIIBIO CTaHAAPTHOTO YUCIOBOIO
aTpuOyTta S$Zapas, MeHbIIIE pa3Mepa MOCTaBKH, onpeaeneHHoro oneparopom EQU ¢
meTKo#l Postavka B mpenpiaymiem cektope. B mpoTuBHOM ciyyae mocTaBka OTMEHsI-
eTcsi — TpeboBanue (Tpan3akT) Hampasisiercs K onepatopy TERMINATE c metkoii
Out.

Ecnu Tekyuuit 3amac MeHbllle pazmepa MmocTaBki, TO TpeOOBaHUE MEPEXOIUT K
cnenyromiemy onepatopy — ASSIGN (Ilpucsouts). B oneparope ASSIGN B mnapa-
MeTpe TpeOOBaHUs 10T HOMEPOM 2 3alIOMHHAETCSI pa3Mep 3aKasa, KOTOPBIN ompee-
JsieTcsl nepeMeHHoM noa nmeHem Material.

Onepatop ADVANCE wmoaenupyet Bpemsi OxugaHus TpeboBaHus (IOCTaBKU)B
TEUCHUE 5 JHEU.

Hanee oneparop ENTER Monenupyer nocraBky nocie UCTEUEeHUs 5 JHEBHOTO
CpOKa M yBEIIMYMBACT TEKYIIEEe COJIEpKaHKue ckiaaa — S$Zapas — Ha BEIMUYUHY, CO-
JIEPIKaIyIOCs B MapaMeTpe TpeOoBaHUs MO HOMEPOM 2.

Onepatop TERMINATE c metkoit Out ynanser TpeOOBaHHE U3 CUCTEMBI.
DTOT omepaTop UCMOIB3YETCs, YTOOBI ONPEACIUTh OKOHYAHHE MOJICIUPOBAHUS CO-
CTOSTHUSL.

Kak onucano Beimie co3naem TObB, nonoHsIeM cxeMy HEJOCTAOIIMMH CBA3SIMU
(coenuHsieM BXOJIbI Y BBIXOJIBI).

Puc.2.83. O6mue napametps TOba
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Puc.2.84.Onpenenenue BXod0B U BbIX0J0B TOba

Puc.2.85.Pasmerienue co3nannoro TOba Ha cxeme

Ilar 4.PaccmoTpum Teneps Tpetuid cermeHT moaenu u TOb, koTopelit obecne-
YUBAECT MOJEIIMPOBAHUE TEKYILEro 3amaca ¢ y4eTOM €XEIHEBHOI'O CIIpOoca Ha mare-
puan. GPSS— monens TOba OyaeT BHITISIACTh Tak:

GENERATE 1 ; I'enepupoBanue gus.

ASSIGN 1,V$Spros m ; Pasmep cnpoca B P1.
TABULATE Zapas ; 3anuchk TeKyLero 3amnaca.

TEST GE S$Zapas,P1,Zapasout ; M0HO 1 3aKa3aTh.
LEAVE Zapas,P1 ; YmenbmuTs 3amnac Ha P1.
TERMINATE 1 ; 3aBepuieHus IHs.

Zapasout TERMINATE 1 ; 3aBepuienus aHs.

Omnepatop GENERATE renepupyert odepeiHoi 1eHb padOThI CKIaa.

Onepatop ASSIGN npucBanBaeT napamerpy TpeOOBaHUS (OYEPEIHOMY JIHIO)
o1 HoMepoMm 1 pasmep crpoca.

Omneparop TABULATE ¢ meTkoii Zapas cooupaeT nHPOpMaIUIO 1Ji CO3qaHus
TaOJIMIBI U THCTOIPAMMBI €KETHEBHBIX YPOBHEH 3aI1acoB.

Omneparop TEST GE nposepsieT BO3MOKHOCTh YJIOBIETBOPEHHUs cripoca. Ecnn
TeKyIIHi 3armac — S$Zapas — OOJIbIIE WM paBEH BEJIMYUHE CIIPOCA, TO MPOIECC MO-
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JenupoBaHus nepexoaut K cienytomemMy oneparopy — LEAVE (OctaButs):LEAVE
Zapas,P1

Ecnu Takoil BO3MOXXHOCTH HET, TO TpeOOBaHUE HAMPABISETCS K OMEpaTopy C
METKOM Zapas out.

Omneparop LEAVE ymenbimaer Tekymuid 3amac — S$Zapas — Ha BeTUYHHY
crpoca B JaHHBIA JIeHb. JTO JeNaeTcs Tak: TpeboBaHue (O4epeqHON JIeHb), BXOIsS B
ook LEAVE, Hecer B mapamerpe TpeOOBaHUS MOJI HOMEPOM | BEIMYMHY crpoca
(omepana B). DTa BenmuumHa cripoca M BBIYMTAETCS M3 BETUYHMHBI TEKYIErO 3araca
S$Zapas.

AHanoruyHo cozgaem TOb, nomonHseM cxeMy HEAOCTAIOIIUMH CBS3SIMHU (CO-
€JUHSIEM BXOJIbl U BBIXO/IbI).

@A Nannoie T36a =MoaenmposaHme TEKYLILETO 3anaca C yY4eToOM eXeqHEeEBHO ... — =
OBume aarnsie Bxoaes / Seixoan MNapametpe T36a GPSS moasne
HaumenosaHme: W g UeeT:
MogenMpoEaHME TEKYLLEND TANaCaE € YUETOM eKeAHEEHOIS CNpoca Courier New, 10 [ ]

o | MoKaZEIBaTE HAMMEHOBaHME
Wso6 pascetine:

EoiSpate wsotpakenue

BcrasuTs s Gydepa obmena

Crobpanere:
Mo uesTpy -

7| Mokaswsate nsobpasenne

EAMHMLE MOASNEHOrO Bpemen: | He yxazana -~

Onuncanwne:

OK O Tmena

Puc.2.86. O6mue nanusie TOba «MoaenrpoBaHue TEKYIIETro 3amacay

@ AaHHbie T36a =MogenMpoeaHmne TEKyLLEero 3anaca C y4eTomM exelHeBHo ... — =
OBuue gaHHBIE Exoaw # Bbixcab Mapametpe: T3ba GPSS mogens
CpueHTayma KNemmM 3neMeHTa: ECEepxy EHWN3 =2
Bxogaka:
MZNZ HawmenosaHue MeTka Gnoka mogenn MapameTpil
1 Mepewid Gnok moaenn AcBaewts
Brixogs:
MNZN2 HawumeHosaHme MeTka snixoga MapameTpsl
1 m1 AobasuTs
CK Otmena

Puc.2.87.0npenenenue BXoA0B 1 BeIX010B TOba
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Punc.2.88.Pa3zmemienne co3pannoro TOba Ha cxeme.

Ilar 5.PaccMoTpuM Temnepb YE€TBEPTHIN CErMEHT MOJEINH, KOTOPBIA oOecredu-
BAaC€T YCTAHOBJICHHE HaudalibHOrO pa3mepa 3amnaca. GPSS— moxens TOba OyaeT BbI-
TIISIIETh TaK:

GENERATE ,,,1,10 ; HauanbHbIii 3amac.
ENTER Zapas,Nach ur ; YcraHoBka Hay. 3amaca.

TERMINATE ; 3aBepiiieHr€ YCTaHOBKH.

Onepatop GENERATE renepupyer ogH0 TpeOoBaHuE (TpaH3aKT) C IPHOPUTE-
ToM, paBHbIM 10. OHO UMeeT HauOOJBIITUN TPUOPUTET CPeI BeexX TpeOOBaHUM, Te-
Hepupyembix2 1 7oneparopom GENERATE, un mo3ToMy CTaHOBUTCSI IEPBBIM aKTHB-
HBIM TpeOOBaHUEM BCUCTEME.

Omneparop ENTER onpenensier BeIMUUHY HauyallbHOTO 3araca, 4To0bl yCTaHO-
BUTH BeMUnHy S$Zapas B Hauaie MOJICITUPOBAHUSI.

Oneparop TERMINATE yHuuTOXaeT HadalbHOE TpeOOBaHUE 0O€3 yMEHbIIIe-
HUSI HH/IEKCA 3aBEPIICHUS.

GPSS no3Bosisier MHOTUM TpeOOBaHUSM OJHOBPEMEHHO CYILECTBOBAaTh B pas-
JUYHBIX MECTaxX B Mojienu. B 3Toi Momenu TpeOoBaHUs CO3/Ial0TCS B TPEX CEKTOPAX.

Ilar 6. Coznaem nocinenuuiit TOb co cBoeit JIorukoi paboThl, BEIpAXKEHHON B
monenu GPSS. JlononHsaeMm cxemy HEIOCTAIONIMMU CBSI3SIMU (COCAMHSIEM BXOJbI U
BBIXO/bl). JIJ1s1 co3/laHusi CBSI3U HEOOXOAMMO KJIMKHYThH JIEBOM KHOMKOW MBIIIA Ha
BBIXOJIHOM KJIEMME MCTOYHMKA M Ha BXOJHOHN KiemMme coenunHsemoro TOba. B pe-
3yJbTaTe cXeMa MPUMET BU/T
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Puc.2.89. Cxema «Cucrema ynpasiaeHus 3a11acaMmy»

Ilar 7. Co3panne Moe 14 Ha OCHOBe cxeMbl 1 GOpMHUPOBaHHE O0TYETA.

J{nst Toro 4TOOBI CO3/1aTh MOJIETh HA OCHOBE JJAHHOW CXEMBbI, HEOOXOUMO BbI-
Opath koMaHy « Hauats MogenpoBanue» u3 MeHio «MonenupoBanue». [Ipu
TOM OTKPOETCSI OKHO cOOpa MOAEIIH, MTOCIIE YETO B MAHETU BKIIAJOK OTKPOETCS
BKJIAJIKa, MPEJCTABJIAIONIAs COOPaHHYIO MOJIEIb

Puc.2.90.ITonnocthio coopannas GPSS monens

«Cucrema YHPAaBJICHUA 3allaCaMm»
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Puc.2.91. XKypnan «Cucrema ynpaBieHus 3a1acamm»

[Io oKOHYaHUU MOJAETMPOBAHUS OTOOPA3UTCS OTUET PAOOTHI MOJEIH

Puc.2.92 Otuer

Ilar 8. IlocTtpoenune rpaukoB OTHEJbHBIX NapaMeTPOB (PYHKUMOHHPOBAHUSA
CHCTEMBI.
1. B penmakrope ¢opm BeiOepute Daitn->Yka3zarh MOJICIb.

Puc.2.93. Yka3anue mouenu

2. YKaxuTe He0OX0UMYIO MOJIeJIb, Ha)XaB KHOIKY OTKPHITh.
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Puc.2.94. Ilyts k Moaenun

3. lanee B penakTope HYKHO BbIOpaTh HACTpOKU Mojienu (PopMbl -
>HacTpoiiku Mojienn), mociie Bioopa HacTpoek Haxmute OK.

Puc.2.95. Hactpoiika monenu

4. Ilepeiigute B HacTpoilku MoHUTOpUHTra (Popmbl -> HacTpoilku MOHUTOPHUH-
ra), 1 yKaXuTe CIeAyIoIIre mapaMeTpbl U 3aKPOUTE OKHO.
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Puc.2.96. Hactpoiika MOHUTOpPUHTA

5. OHpCIIGJIHCM IMapaMCTPhl BBIXOJAHBIX XaPaKTCPHUCTHK

Puc.2.97. HacTpoiika naMsti
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Puc.2.98. HacTpoiika TaGauIls!

Puc.2.99. HacTpoiika nepeMeHHbIX
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Puc.2.100. HacTpolika nepeMeHHBbIX

Hlar 9. [lnannpoBaHue 3KCNEPUMEHTOB. (I TUIAHUPOBAHUS IKCIIEPUMEH-
TOB BXOJHUM B penaktop hopm Popma - Ilnanuposanue dKCiepuMEHTa U HAYMHAEM
3anojgHeHue Tabnuibl ¢ [lenesvix nokazamerneii, 1Jisl TOTO OTKpoeM /lepeso ob6vek-
mog IJIsl MOHUTOPUHTA, PACIIONOKEHHOTO B MTpaBOM BepxHeM yrie. [leperacknBaem
MBIIIBIO XapAKTEPUCTUKHU, JUHAMUKY KOTOPBIX MBI XOTUM U3y4yuTh (puc.2.17). Jla-
jee 3anonHseM Tadnuiy @axmopsi, U3 TUTIA AepeBa: Jepeso mexcma mooenu , 3aTeM
tabnuiy [1nana sxcrepumenTa.
1. Jlmst 3TOTO HY)KHO OTKPBITH OKHO TUIAHUPOBAHUS SKCTICPUMEHTOB M M3 JIC-
peBa TekcTa Mojienu nepeHectu «Onepang A» B yKazaHHOE MECTO IMpejBa-
PUTEIBHO BBICTABHUB CIICTYIOIIHNE MTAPAMETPHI.

Puc.2.101 OxHO nyiaHupOBaHUS SKCIIEPEMEHTOB
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2. Hanee Bo Bkianky «lleneBbie ykazatenun» u3 «JlepeBo 0OBEKTOB AJi MO-
HUTOPHUHTIa IEPETALIUTh CIECIYIOLIUE TI0KA3aTEeIu.

Puc.2.102. OxHO muIaHupOBaHUs SKCIEPUMEHTOB

3. Ilepeiitu Ha Bknaaky «llnaH cepun 3KCIIEpUMEHTOB» W 3AMOJIHUTH CIIEY-
IOIIMMH [IapaMeTPaAMHU.

Puc.2.103. [liman cepun 3KCIEpUMEHTOB

4. Bce naHHBIE 3allONHEHBI, TEMEpPh MOXKHO MpPOcMOTpeTh Tpaduku (Dopmbi-
>[Iposepums ghopmy).
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5. HyxHo mepeiitu Bo BKIaAKy «Modenuposanue» U HaxKaThb KHONKY «Hauamo

MOOENUPOBAHUE.

Puc.2.104. Hauano monennpoBanus

6. Jlns mpocMoTpa rpaduKoB HY)KHO MEPEUTH BO BKIAJAKY «Pe3yibmamuly, Bbl-
OpaB HYXHYIO CEpUIO SKCIIEPUMEHTOB M Ha)kKaB Ha BKIAJKY «/{uHamuxa noxazame-
Jeu.

Puc.2.105. [Ipumep Bbiaun rpaduka Ha IKpaH

['paduk mys TekcToBoro ¢haiijia MOKHO MOJYYUTh Yepe3 BKIAAKY [Ipouzsecmu
JoxymeHnmayuto, JEBbIA HIDKHUUI yTOJ, Yepe3 BKIAJKy /Jobasums omuem u Coxpa-
HUMb omuem.
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Takum oOpa3zoM, B pe3yJibTaTe BBINOJIHEHUS NAHHOW JabopaTOpHOM pabOThI

IPOBEJCHO CTPOUTEIBCTBO IKCIIEPUMEHTALHON KOMIBIOTEPHOI ycTaHOBKU «PaboTa

CKiIaZla MaTCpraioB HA MPCAINPUATHN)> B BUJIC HMHT&HHOHHOﬁ MOJCIIN U ITPOBCACHBI

TECTOBBIE AKCIIEPUMEHTHI. [l ynyunieHus: nuHrepgerica MMUTAMOHHOW YCTaHOBKH

HEo0X0oauMO pa3paboTaTh OKHO «BBoAa MaHHBIX» M OKHO «J[MHaMUKH X0/a dKCIie-

PHUMCHTA».

3ajaHus HA HCCIe0BaHHE

[TpoBecTu psii HKCHEPUMEHTOB C PA3IMYHBIMU 3HAYEHHUSIMH BXOJHBIX Mapa-
METPOB U XapaKTEPUCTUK YCTPOMCTB 0OCITYKUBAHUS.

[Tpoananu3upoBaTh pe3ysbTaThl MOAEIUPOBAHUS IO CTAHIAPTHOMY OTUETY H
C/IeJIaTh BBIBObI 10 BHIMIOJHEHHBIM 3KCIIEPUMEHTAM.

B penakTope (opM BBIBECTH pa3iinyHble AUHAMUYECKHE TpaduKu 1Mo padote
KAHAJIBHBIX YCTPOMCTB (KOJUYECTBO 3aHSTHIX JUHUH, CPEIHEE KOJIUYECTBO HC-
NOJIb3YEMBIX JINHUM, 3aIPYyKEHHOCTh YCTPOUCTB, CpPEIHEE BPEMS 3arpyKEHHO-
CTH YCTPOICTB, IPU3HAKU 3arPYKEHHOCTH YCTPOMCTBA, MAMSTH U JIp.).

[To kaxxqomy U3 rpauKOB CAENATh BBIBOJBI.

Hanucartp 3akitouenue no padboTe peajbHON CHUCTEMBbl HA OCHOBE UMHUTAIIMOH-
HOT'O MOJIEJIMPOBAHNUS U PEKOMEHAINH 110 ONITUMHU3ALUU pabOThl CUCTEMBI
Hanucatpe pexomMeHAauu 1no ajeKBaTHOCTH MMHUTAIMOHHOM MOJENTU U Jajb-
HEWIIEH €€ MOJICPHU3ALUY.

2.6. MOD,eﬂI/IpOBaHVIe CUCTEMBbI yrpaBrieHnd Ka4eCTBOM

IHocranoBka 3agaun|[24]. JlonmycTuM, HaM HAaJO MPOMOJEIUPOBATH CHCTEMY

YHpaBJIICHUSA Ka4CCTBOM IIPOMU3BOJACTBCHHOI'O IIpONIECCa, BKIIIOYAKOMICTO ABC OIICpa-

R0%0%¢ O6pa6OTKI/I N3JCIINA ¢ COOTBCTCTBYIOIIIMM KOHTPOJICM. H3BecTHBI CIICOYIOIINC

napaMeTpsl IPOU3BOACTBEHHOIO IIpOLECcca:

HNOTOK M3JIEIHH, TOCTyNAOMMUX Ha 00pabOTKY, MOJUUHSETCA SKCIIOHEHIIM AT b-
HOMY pacmlpeiesICHUIO BEpOATHOCTEH ¢ mapamerpamu A =0 u § = 28;

BpeMsl BBIMIOJIHEHUSI IIEPBOI ONepaIiy OMpeneseTcs] C TOMOIIBIO JUCKPETHOM
YHCIIOBON (DYHKIIMH, a BpeMsl Ha KOHTPOJIb 3TOM OIepaiy COCTABISAET 3 MUH;
BpeMsl BBITIOJIHEHUSI BTOPOU OTepaliiy OMPEENIsIeTCs C UCIOIb30BaHUEM HOP-
MaJIbHOTO PACHPEACIICHUS € MapaMmeTpamu L = 22, ¢ = 3, a BpeMsl Ha KOHTPOJIb

ATOM OIepalu COCTABISAET 2 MUH.

3ananue Ha pa3padOTKYy HMHTAMOHHOM YCTAHOBKHU

1.

Pa3paboTaTh MMUTAITMOHHYIO YCTAaHOBKY MOJCIIMPOBAHUS B PACIIMPECHHOM pe-
naktope GPSS.
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2. PazpaboTtaTh MONb30BATENbCKUNA HHTEP(HENC UMHUTALMOHHOW YCTAaHOBKH MJIs
npoBeneHus: MoaenupoBanus (OkHO «BBoma maHHBIX», OKHO «JlMHaMuKK Xona
AKCIEPUMEHTa») IO 00pa3ily

3ananmne Ha moaeaupoBanue. Ha Mozaenn HeoOX0IMMO ONPeneNuTh MapaMeTphl
GYHKIIMOHUPOBAHUS MMPOU3BOJCTBEHHOTO MPOIECcCa B TEUEHHUE pabodeld CMEHBI — 8
.

*  KOd(PUIUEHT 3arpy3KH KaKI0TO KOHTPOJIEPa;

* cpemHee BpeMs 00CTy)KUBaHUS KaXKIBIM KOHTPOJIEPOM;

* MakCHMaJbHOE, CPEJHEE M TEKYIIee YHUCIIO M3JCIUN Y KaXKI0T0 KOHTPOJepa u

zp.
Pe3ynbraThl MOJIETMPOBAHUS PEJICTABUTD B rpaduueckoit hopme.

BrisiBieHHe OCHOBHBIX 0CO0OeHHOCTeM. 151 MOJIeIMpoBaHusl TPOU3BOACTBEH-
HOTO mpoliecca He0OX0auMO chOPMHUPOBATh BXOJTHON IMOTOK HM3JEIUN, MOCTYIar0-
X Ha 00pabOTKy ¢ MHTEPBAJIOM BPEMEHH, COOTBETCTBYIOIIUM JKCIOHEHIIUATBHO-

My 3aKOHY. MIHTepBasl BpeMEHU BBIYMCISETCA 1O CleyoLel popmyie:
1 &N
f(x)=ée B ,BZO

B npoTtuBHOM citydae ero 3HadeHue pasHo 0.

BpeMst BBITIOTHEHHSI TIEPBO OTIEpAlUK OTPEICSETCS C TIOMOIIBIO JUCKPETHOM
YUCJIOBOM (DYHKIIUU, 33]1aBA€MON CEMbIO TTapaMH Yrces (TOYeK):
(0,0),(.04,9),(.20,13),(.35,17),(.60,25),(.85,35),(1.0,50).

BpeMst BBIMOTHEHUS BTOPOW OIEpaIuu OMpeesieTcsl ¢ UCIOIb30BaHUEM HOP-
MaJLHOTO PaCIpeeICHHsI, KOTOPBIN MPEACTABISICTCS B TAKOM BHUJIE:
- p®
g aTt

fx) =—
v2TLO *
B xadecTBe eqMHULIBI U3MEPEHUS BDEMEHU IIPUMEM MUHYTY.

Mopnenbs Oyaem NnpeAcTaBiIsITh B BUJIE MSITH CErMeHTOB. B mepBom cextope chop-
MHPYEM HEKOTOPBIE UCXOIHBIE U BBIXOJAHBIE TAHHBIE.

Bo BTOpOM M TpeThEM CEKTOpax MPOMOJEIUPYEM COOTBETCTBEHHO BBIIIOJIHEHUE
orepaluii ¥ uX KOHTPOJb. B ueTBepTOM cexTope OyneM pemars BOpoc 00 ycTpaHe-
HUU Opaka B MPOKOHTPOJMPOBAHHBIX M3JETUAX. B MATOM CeKTOpe MpoMOJeTupyeM
IPOAOKUTEILHOCTD BHITIOJHEHUS Mpoliecca, HalpuMep, B TeUeHue §-yacoBoi pabdo-

Ye CMEHBI.
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ITocTpoeHne MMUTALMOHHOM MO/IeJIM MpoLecca
Hlar 1.[Toctpoerne UMATAIMOHHOW MOJIEJIM HAYHEM C CO3JaHMS IPOEKTA B pac-
mpenHoM peaaktope GPSS World. B okne penakropa BeiOpaTh Bianky «Moaenn
- «Tekyiue npoekTh» - «Co31aTh TPOEKT.

Mogeni T26k

BubnuoTexa moasneii
= Apxws
Tekywme NpoeKTe
ArponpomMnapk
Arponpomnape]
KlHTepmoganbHan seTka Kasans - AsponopT
MoagenMpoEaHMe CUMCTEMBI YTPAENEHWA KaYecTEOM
Mogenvpoesanve WBedHOW habpri
Mogene gEM>REHMA MEWKWH HE T-oBpasHoM NepekpecT
Mogense nopra
Mogene nopra 1
Mogene peMoHTa MPYSONoSbeEMHBIN MEXEHMSMOE
Mogene yHacTka

Mogene HacTHOrO NpeAnpPUATHIA

FEEFEEEEEEEEE

CTpOoMTENBCTEO

Puc.2.106. Co3znanue nmpoekra

B OTKpBIBIHeMCSI OKHEC YKa3aTB UM HpoeKTa 1 OIIMCAHHUC.
e MNepeuMeHoBaHWe NpoekTa = B

YToUHMTE MMA NPOSKTa:

r'v'13,.EI.E.’IHpDBaH.-‘1E CYCTEMBI YTTDEENEHKA Ka'—lECI'BCI\.‘

Cnucanwe NRoEKTa

JonycTvm, Ham HaLC NPOMCASAMPOBATE CHCTEMY YNPABAEHMA
K3YECTECM NPOW3E0ACTEEHHCIO NPOLECcca, BKNFYAWETo 58
cnepauwa obpaboTkn U3LENNA € COOTBETCTEYIOWMWM KOHTPOAEM,
M3secTHEl Cregyowye NapamMeTpel NPOMIEDACTEEHHOTO NPOLECE:
= NOTCK M3ASAWH, NOCTynarwwx Ha 05pabaTky, NOAYMHASTCA
IKCNCHEHUMANEHOMY PACNPEAENSHNID BEPORTHOCTER C
napamerpamu T = 0w 7 = 28

= EPEMA BEINONHEHMA NEPECH CNEPALMKM ONPEASNAETCA € NOMOLLBID
AACKPETHOW YUCNCBOA GYHKLMK, 3 BPEMA HA KOHTPONL 3TOH
CNepaLmi COCTABNRET 3 MuH; -

OK OTtmeHa

Puc.2.107. Onucanue npoekra

Jlanee packpbIBaeM CO3/IaHHYIO MMAIKy HAIIETO MPOEKTa U yjaisieM (ailsl MoenH,
T.K. OH HaM He HyX€H, KoJ OyneT cooupartbes 1o cxeme. [IpaBoii KHONKU MBIIIN BbI-
oupaem myHKT «Co34aTh CXeMy».

Ilar 2. Tenepp HaM HY»HO c031aTh psAx TOboB, ¢ MOMOLIBIO MPABOM KHOIIKU
MbIH — «Co3aats TOby.

B nepoMm TObe «IloTok n3nenuii, nocrynaromux Ha 00paboTKy» Oyaem popMu-
pPOBaTh HEKOTOPHIE UCXOHBIE U BbhIXOAHBIE qaHHbIE. Co3naaum GPSS—monens. Mc-
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nosib3yem oriepatop RMULT, uTo05! 3a1aTh HaYaIhbHOE 3HAYCHHE JIJIs1 paOOTHI TeHE-
paTtopa ciayuyaliHbIX yncen. B Hamel 3a1aue Mbl Oy1eM HCTOIb30BATh TATYUK CITY-
yarHbix yncen RN1. ITo ymomuanuro, korna He ucnosb3yercs onepatop RMULT,
HaYyaJbHOE 3HAUYEHUE JUIsl pabOThl TeHEpaTOpa CIydyaHbIX YMCET pPaBHO €r0 HOMEPY —
JUIS HaIller 3aaa4u 3710 1:

RMULT 231

Janee ucnonszyem oneparop TABLE (Ta6numa) mis c6opa nHpOpManuu v BbI-
BOJ/Iace B BUJE TpaduKa:

Time_obrab TABLE M1,100,20,7

Ota 3anuch 03HA4YaET, YTO CTAaHJAPTHHIN YKCIIOBOM aTpulOyT M1 nomkeH ObITh
BBIBEJICH B TaOIM4HOM Buje. Huxuuii npenen nepemenHoi (rnosie B) pasen 100,
npupaienue (nose C) pasuo 20 u yucio npupaiienuii (mose D) pasHo 7.

CranpapTHbiid yncioBoi aTpuOyT M1 — 31O Bpems Bcero npouecca 00padoTKu
uznenus (TpeGoBaHus), BKIItOUAs U OTIEPAIIMKM KOHTPOJISl. TO BpeMs OIpeiessieTcs
KaK pa3HOCTh aOCOJIIOTHOTO BPEMEHH (DYHKIIMOHUPOBAHUS CUCTEMBI U BPEMEHU
BxOXJieHus uzaenus (tpedosanus) B onepatop TABULATE.

Janee onpenenum IUCKPETHYIO YUCIOBYIO (PYHKIIMIO JIJIsl BHIYUCIICHUS BPEMEHU
BBINOJIHEHUA NepBoi onepanuu. B cucreme GPSSW ona npencraBisieTcsi B TakOM
BUJIC:

Oper_1 FUNCTION RN1,D7
0,0/.04,9/.20,13/.35,17/.60,25/.85,35/1.0,50

Bce a0 Oyaer 3anmcano B nepBoM TObe «IloTok u3aenuii, mocTyIarnmx Ha
00paboTKy». Enuauia MoaeasHOTO BpeMEHU — MUHYTA.

= NanHbie T3ba «[MOTOK U3AENWA, MOCTYNALWWMX Ha OBpaboTKy»> —
OBwme aAaHHBIE Bxoge / BEeixoan Mapamerpe T3Ea GPSS mogens
HavnmenosaHwe: LU piacprT LeeT
MNMoTox Msaenwi, NocTynawowux Ha obpaboTy Courier New, 10 _
# MokazeIBaTe HAMMEHOEaHME
KMzobpasenmne:
EniBpate wzobpaxeHne
Bcrasute s Sydepa obmeHa
Crobpamenne
Mo uexTpy -
4 MokazelEaTe UsobpakeHne
EavHMua mogensHoro epemern: | MuayTa -
CnuncaHme:
OK CrraeHa

Puc.2.108. O6ume nanusie TOba «IloTok u3mnenuiny»
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Puc.2.109. Beixoasr TOba «IloTok usnenmiin»

Puc.2.110. Kox TOba «IloTtok n3aeauii»

Iar 3.Co3nanue BToporo cekropa uian TOba Moaean HauHEM ¢ MOJICTUPOBaHUS
MOTOKA U3JEJIN, MOCTYMAIMMX Ha 00pabOoTKy. DTO AeiicTBUE OyJeM BBITIOJIHATD C
nomoipto onepatopa GENERATE (I'enepupoBats). Ham Heo6xoaumo copmupo-
BaTh MOTOK U3JEIH, MOCTYyNAOUUX Ha 00pabOTKY, KOTOPBIA MOAYMHSAETCS SKCIO-
HEHLMAJIbHOMY PaclpeeI€HUI0 BEPOSTHOCTEN. DTO MOXKHO CIENaTh IBYMsl CIIOCO-
0amu, UCTIOb3YS:

* OMIIMPUYECKUE PACIPEIEIEHUS, KOTOPHIE MOYKHO CO3/1aTh C TOMOIIBIO KOMaH-

TTBI
 FUNCTION (®ynkuus) s3sika GPSS, ucnoneiys nuckpersslie (tun D) nim
HernpepbiBHbIE (Tun C) cnyyaiiHbie QyHKUINY;

* BCTPOEHHBIE MTPOLIEYPHI PaCHPEIEIECHUN BEPOATHOCTH.

Kax1p1i1 BBI30B IPOLIEAYPHI paclipeiesieHus BEpOSATHOCTH TpeOyeT, YTOObI BbI
ONPENENWIIN NTapaMeTp MOTOKA, HOMEP FeHEpATOpa CIIydYailHbIX YHCE].

B namem npumepe oneparop GENERATE 3anuiercs B TakoM BUAE:

GENERATE (Exponential(1,0,28))
107



B nosie onepanna A yka3piBaeTcs oOpanieHne K OnbInOTeUHO npolenype —
HKCIIOHEHIIMAILHOMY PacIpeieNICHUIO0 BEPOSTHOCTH.

Jlanee ompeaenum ¢ momMombio GyHKIMK 1o uMeHu Oper 1 IIMTETbHOCTD BbI-
MOJIHEHHUSI TIEPBOM OTepallii U COXPAaHUM €€ 3HaUeHUue B apameTpe uzaenus (Tpedo-
BaHMs) 104 HOMepoM 1. D10 MoxkHO caenathk ¢ nomoilbto onepatopa ASSIGN (ITpu-
CBOUTH).B Hameil 3aa4e 3TOT orepaTop MOXKET OBITh 3aIIMCaH B TAKOM BHJIE:

ASSIGN 1,FN$Oper 1

B none onepanna A ykasbiBaeTcsi HoMep TpeOOBaHUsI, B KOTOPOE 3alMChIBACTCS
3HauyeHue ornepanna B. B onepanae B BoimonHsieTcs oOpaiienre K GyHKIIUN IO UMe-
Hu Oper 1 ¢ momolnpio cTaHaapTHOro uucioBoro atpubyra FN<ums>. Eciu uc-
MOJIB3YETCSI CUMBOJIMYECKOE UMS, TO MEXKIYy UMEHAMU CTaHJAPTHOTO YHUCIOBOTO aT-
pubyTa v pyHKIIMU CTAaBUTCS 3HAK $.

Jlanee HEOOXOAMMO TPOMOJEIMPOBATH MPOLIECC BBHIMOIHEHUS MEPBOM onepauuu
Ha 1epBoM obopyaoBaHuU. 10 HaunHaercs ¢ oneparopa SEIZE (3ansTh) ¢ MeTKOM
Oborud_1, koTopslii onpeaenseT 3aHATOCTh NEPBOr0 00OPYAOBaHUS, BBINOIHSIOIIE-
ro MepBYIO OIEpalNi0, HO C MPEANIECTBYIOIUM Hu3aenneM. VI npu OKOHYaHUU BbI-
MOJIHEHUS OTlepalluy clieiyrollee usaenue (TpedoBanue) mocTynaeT Ha o0padoTKy Ha
nepBoe obopynoBanue (00BekT), uro Moaenupyercs oneparopom ADVANCE (3a-
JepKaTh).

Oxonuanue oopabotku pukcupyercs ornepatopom RELEASE (OcBoGoanTs)
c Toit sxe meTkoi Oborud 1.

B none omepanmga A naeTcs CUMBOJIBHOE WJIM YHMCIOBOE MMSI 00OpYAOBaHUS
(oObekTa). Takux KaHaAJIOB OOCIYXKHMBaHUS B CUCTEME MOXKET OBITh OY€Hb MHOTO.
KenatenpbHo, 4TOOBI TPUCBAUBAEMOE UM OTPAKAIO CYTh OMHCHIBAEMOTO JIEMEHTA
CUCTEMBI.

Bce a1y neiicTBrs MOTYT OBITH MPEACTaBICHBI TAK:

Operl SEIZE Oborud_1
ADVANCEP1
RELEASEOborud 1

Omnepatopsl SEIZE u RELEASE npennasHadensl 111 cO0pa CTAaTUCTUKH 110
KaHaJly OOCITYKUBAHUSI, C KOTOPHIM OHU MCIOJIB3YIOTCS.

Janee MmonenupyeTcst Bpemsi paboThl KOHTPOJIEpa MO OI[EHKE KaueCTBa BBIMOJI-
HEHHOI onepanuu. 3To MoxeT ObITh BbiNoJIHEHO onepaTropoM ADVANCE. Bpems
KOHTpPOJIS, paBHOE 3 MUH, 3aMKChIBaeTCA B noJie onepanaa A. Jlomyctum, uro 15%
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Bcex u3nenuii Opakyercsa. OqHaKoO €CTh BO3MOKHOCTD ITIOBTOPHUTH OTEpaIiuy oopa-
OOTKH JIJIsl HEKOTOPBIX U3/IeNIUNA. DTy 4acTh MOJIEIN MOXKHO 3aMMCaTh TaK:

ADVANCE 3
TRANSFER .150,,Ustr_brak 1

Taxum oOpazom, B Hatei 3anade 15% u3aenuil HampaBJsIOTCS B YETBEPTHIN
CErMEHT K omnepaTopy ¢ meTkoit Ustr_brak 1.
AHanoruyHbIe JEHCTBUS MPOBOAATCS C U3CIUEM MIPH BBHITIOJTHEHUN BTOPOU
oIepaly Ha BTOPOM 000pYyJOBaHUH. DTO MOYKHO 3allHuCcaTh Tak:

Oper2 SEIZE  Oborud_2

ADVANCE (Normal(1,22,3))

RELEASE Oborud_2

ADVANCE 2

TRANSFER  .060,,Ustr brak 2

TABULATE Time obrab

TERMINATE 1

371ech BpeMsl BBIIIOJIHEHUS BTOPOW ONIEPALIMH ONPEIEISAETCS C UCIIOJIb30BAHUEM
HOPMaJbHOTO 3aKOHA pAaCIpPENENICHNsl, BCTPOEHHOro B cucreMy. Omneparop
TABULATE npenna3zHaueH 111 KOHTPOJISI BPEMEHHU BBIIIOJIHEHUSI BCErO IPOU3BOJ-
ctBeHHoro npouecca, a onepatop TERMINATE BeiBoautr oOpaboTaHHOE HU37AENNE
U3 CUCTEMBI.

Btopoit TOb «O6opynoBanusi»:

(e ] NanHele T3ba «0O6opyaoBaHMA= - B =E
OBwme gaHHBIS Bxonak / BEixoobl Napamerpm T2Eba GPS55 mogene
Hawvmenosanwme: LWpsdT: LiseT
CGopyaocsaHna Courier New, 10 _
¥ MokazsmEaTE HAMMEHOEaHWE
Hsobpamenne:
BoibpaTte nzobpamxeHue
BcrasnTeb k3 Sydepa obmeHa
CTobpaskeHne
Mo yexTpy -
#| MokasbieaTe M3oOpaxeHme
EamHmua mogensHoro spemedi: | MunyTa -
Cnucaneme:
(]9 O Traena

Puc.2.111. O6mue nanusie TOba «O0opyoBaHMs»
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Puc.2.112. Beixox TOba «Ob6opynoBanus»

Puc.2.113. Kon TOba «O6opynoBaHus»

Ilar 4. [lepeiinem Teneps k co3panuio yetBeproro TOba «Ycrpanenue 6pakay,
B KOTOPOM OMPECIISICTCS BO3MOKHOCTh YCTPAHEHHS Opaka IyTeM BO3BpaIeHUs 13-
JIeNHs Ha TIOBTOPHYIO 00paboTky. [Ipu 3TOM 13 Bcex 3a0pakOBaHHBIX M3JIEIIHI HA
nepByto onepanuto Bo3spamaercs 30%, a Ha BTopyto — 60%. IT0 MOKHO 3anucaThb
TaK:

Ustr_brak 1 TRANSFER .300,,0perl
TERMINATE
Ustr_brak 2 TRANSFER .600,,0Oper2
TERMINATE
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HManee ucnonb3yercs oneparop TRANSFER (Ilepenats) B BEpOATHOCTHOM pe-
XKUMe Tepenayr TpeOOBaHUs K OnepaTopy ¢ yKa3aHHOW MeTKoH B nojie onepannaa C.
B sTtom pexxume B moje onepaHia A yKa3blBaeTCs BEIIECTBEHHOE YMCIIO MEHbIIE 1.
AKTHBHOE TpeOOBaHUE MEPEXOTUT K MECTOIOIOKEHHUIO, YKa3aHHOMY B I0JI€ OllepaH-
na C, ¢ BEpOsATHOCTBIO, TaHHOM onepaHaoM A. Ecnu onepan A — HEOTpULIATEIBHOE
1[€JI0€ YKCIIO, TO OH MHTEPIPETUPYETCS KaK OJHa ThICSYHAs U peoOpaszyeTcsi B 3Ha-
yeHue BeposTHOcTU. Hanmpumep, cTpoka

Ustr_brak 1 TRANSFER .300,,0perl
o3HayaeT, yTo korga tpedoBanue Bxoaut B oneparop TRANSFER, oHo nepexoaut
K orneparopy ¢ Metkoi Operl ¢ BepostHocThIO 0,700, a ¢ BepositHOcThIO 0,300 — K
CIIEAYIOIIEMY OIIEPATOPY.

Oto uerBepThiil TOb «YcTpanenue 6pakay.

Puc.2.114. Bxoa/Beixoa TOba «Ycrpanenus: 6paxay»

Puc.2.115. Kon TOba «Ycrpanenus 6paka
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Ilar 5. 1 sakoHen, Mbl JOJKHBI cO34aTh IAThIA cerMeHT TOb «Orenka kaue-
CTBa», KOTOPBINA OyleT MOETUPOBATh PabOTy CUCTEMBI YIIPABIECHUS KAUECTBOM B Te-
yeHue paboueild cMeHbl, paBHOU § 4. II0CKONBKY MOEIMpOBaHUE MPOU3BOICTBEHHO-
ro Ipolecca NpOBOJNUTCS B MUHYTAX, TO BPEMs MOJAEIMPOBAHUS CUCTEMBI Oy/IET paB-
HO 8 X 60 = 480 MHH. DTOT CErMeHT OyJET BBIIISIIETh TAK:

GENERATE 480
TERMINATE 1

3aBepIiaromumM onepaTopoM B Hanel 3agaue sapisiercss START, naromuii Ko-
MaHAy Ha4aTh MOJEIIMPOBAHHUE:

START 1

[1saTerii cerment 3amumieM B nociienauid TOb «Onenka kauecTsay.

Puc.2.116. Bxog TOba «OneHka xkauecTBa»

Puc.2.117. Kox TOba «Onenka kayectBa»

HToropas cxema JOJDKHA BBITJIAACTD TaK:
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Puc.2.118. Utorosas cxema MoJieiin

Ilar 6.Tenepsr cobepemM Mojenb MO Haiiel cxeme. [ 3TOro Ha)XKMeM KHOIKY
«CoOpaTh MOJIeNIb» Ha BEPXHEW MaHeH.

ITanens HHCTPYMCHTOB JIXI CXCMBbI

J1OJKEH BBIMTH CIIEAYIOMIUNA KO MOJICIIH:

Puc.2.119. Kox monenn

Hlar 7. MoaeaupoBanue cucTemMbl. Tenepb 0CTaNIOCh 3aIyCTUTh MOJEIMPOBA-

HUE, HaXaB KHOMIKY «Hauats MogenupoBaHue» Ha BEPXHEH ITaHENH.

Puc.2.120. [Tanens MmoaenupoBaHUs
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ITocne MOJICJIMPOBAHUA ITOABUTHCSA CTaHHapTHBIﬁ OTYCT.

Puc.2.121. Crangapthsiii otuer GPSS

Hlar 8. ITocTrpoenne rpadpukos

Otkpoem penaktop dopm GPSS.«Daitm» - «HoBas popmar. [anee:
«Daitny - «YkazaTb MOJIEbY». BeiOupaem Halry paHee CO3JaHHYI0 MOJIETb.
[anee nactpoum mozeins. «Dopmay - «Hactpoiika Mogenm»:

Puc.2.122. Hactpoiika moaenu

ITorom 3aliMeMcs HaCTpOMKOW MOHUTOpUHTa. «PopMb» - «HacTpoiika MOHUTO-

pUHTaY:
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Puc.2.123. Hactpolika MOHUTOpUHTA

Hac uHTepecyloT moka3aresu: 3arpyKe€HHOCTh YCTPOMCTBA U CpeHee BpeMs 3a-
HATOCTH Mpudopa.
Jlanee oTkpbiBaeM «ILimannpoBaHue SKCIIEPUMEHTa» U3 BKIATKH «DOPMBD.

Puc.2.124. [InaHupoBaHue 3KCIIEPUMEHTA

Omnepana A BBIHOCUTCS M3 MTPABOrO OKHA!

Twn gepeea: |Jdepeso Texcra mogsnu -

«[NoTok nzgenwd, nocTynawwu: Ha obpaboTky=
(10} RMULT
Time_obrab
Cper_1
(16) TERMIMATE

Cnepasg A
=06 o) =

«¥CTpaHeHWA Bpakas

«llcxoaHbIE M BEBIXOQHEIE AaHHBIES
wJUgHKa KaYerTsEan

Puc.2.125. [IepeBo TekcTa Moaenu
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3amnoJIHsIEM OCTaBIINECS BKJIAIKU:

Puc.2.126. IleneBbie mokazaTesun

Puc.2.127. [1lnan cepun 3KCIEPUMEHTOB

[Tocne Toro kak Bce 3amoiHWIM, BeIOMpaeM «Popmbl» - «IIpoBeputh hopmy».

Haxxumaem «Hauats MmonenupoBanue.

Puc.2.128. MoaenupoBanue

Bribupaem Bkianky «PesynbTarte». 31ech BHIOMpaeM CepUI0 IKCIEPUMEHTOB U
caM JKCIIEPUMEHT.
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Puc.2.129. Pe3ynbTaThl MOAEIUPOBAHUS

Takum o0Opa3om, B pe3ysIbTaTe€ BBINOJIHEHUS AAHHOW J1AOOpaTOpHOM pPabOThI
IPOBEJCHO CTPOUTEIBCTBO SKCIEPUMEHTAIbHON KOMIBIOTEPHON ycTaHOBKH « Cu-
CTeM KOHTpOJII KayecTBa» B BHUJE MMUTALMOHHON MOJENU U MPOBEAECHBI TECTOBBIE
sKkcriepuMeHThl. [{nst ynoOcTBa paboTel ¢ MHTEPPEHCOM MUMHUTAIIMOHHON YCTaHOBKH
HeoOXoanuMo paszpaboTaTh OKHO «BBoga MaHHBIX» M OKHO «J[MHaMUKH X0/a dKCTe-
pUMEHTaY.

3aaHNA HA UCCJIe0BAHUE

1. IIpoBecTu psii 3KCHEPUMEHTOB C PAa3IMYHBIMU 3HAYEHUSMH BXOJHBIX Iapa-
METPOB U XapaKTEPUCTUK CUCTEMBI 00CTYKUBAHUSI.

2. IIpoananu3npoBaTh pe3yJabTaThl MOAECIUPOBAHUSA IO CTAHAAPTHOMY OTYETY M
CAENaTh BBIBOBI MO BBIIIOJHEHHBIM 3KCIIEPUMEHTAM.
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3. B penakrope ¢opM BBIBECTH pa3iMyYHblE AUHAMHYECKHE rpa@uKu 1o padoTe
KAHAJIBHBIX YCTPOMCTB (KOJUYECTBO 3aHSTHIX JUHUHI, CPEIHEE KOJIMYECTBO HC-
IIOJI3YEMBIX JINHUM, 3aTPYy’KEHHOCTb YCTPOWCTB, CPETHEE BPEMS 3arpyKEHHO-
CTH YCTPOMCTB, NPU3HAKU 3arpy>KEHHOCTH YCTpPOMCTBA, MaMsITH W  Jp.).
Hanpumep , BoIBeCTH rpaUKu 3arpy’KEHHOCTH 00OUX YCTPOMCTB B TeUeHHUE 2
CYTOK U T.J.

4. Tlo xaxnoMy U3 rpaguKOB CIE€TIaTh BHIBOJBI.

5. Hanucatp 3akntodeHue 1no padbore peajsbHON CUCTEMBbl HA OCHOBE UMHUTALIMOH-
HOTO MOJEIMPOBAHUS U PEKOMEHIAINH 110 ONTUMHU3ALNUN PAOOTHI CUCTEMBI

6. Hanmcarp pekoMeHJanuy Mo aJeKBaTHOCTH UMUTAUMOHHOW MOJENN U J1ajlb-

HEWIIEN €€ MOJICPHU3ALUY.
Hanpumep, nmutannonHas mojeib «PaboTa cUCTEMbl KOHTPOJIS KadyecTBay
JOCTATOYHO aJICKBATHA, OJJHAKO MPEJCTABISAET NHTEPEC BKIOYEHUE B CUCTEMY
TpeTbero 00OpYAOBaHUS, MOTOK HU3JACIUN i KOTOPOro (popMHpyeTcs IO
HOPMAJILHOMY 3aKOHY pacnpeneneHus ¢ napamerpamu | = 30, o = 4. Bpewms
Ha KOHTpoib onepauu 4 muH. bpakyerca 20% wusznenuii. 13 Bcex 3abpako-
BAHHBIX U3JICIUN Ha ornepanuto Bo3Bpamaercs 40%.
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MNMABA 3. YYEBHO-UCCINEOQOBATEJIbCKOE MOAEJNTMPOBAHUE

3.1. MogenupoBaHue paboTbl cynepmMapkeTa

IMocranoBka 3agauu|24].Jlomyctum, HaM HaJ0 MTPOMOJIEIHPOBATH PabOTY Cy-
nepMapkeTa, KOTOphlii uMeet Mecto it napkoBku 100 aBTomo6unei. Eciu Bce me-
CTa MapKOBKU aBTOMOOMIIEH 3aHATHI, TO aBTOMOOMJIb MMOKUAET cynepMapkeT. Bpems
npuxoja MoKymnarenel ¢ MecTa MapKOBKYA aBTOMOOWIISL B Mara3uH MOJYUHSIETCS paB-
HOMEPHOMY 3aKOHY U cocTaBisieT 60+40 c.

MonenvupoBaHue MPOBOJUTCA B Te€UeHUE pabouelt cMeHbl, paBHOU 8 4. Mara3un
umeeT 100 pyuHbix Tenexek u 50 KOp3uH ISl TPAaHCIIOPTHPOBKHU KYIUIEHHBIX TOBAa-
poB. Mara3uH umeeT MATh KacCOBBIX allllapaToB (KacCHpOB), HO NEPBBIA W3 HUX
IpeaHa3HaYeH Il OBICTPOro OOCIyKMBaHUS MOKyHaTesled ¢ €AMHUYHBIMU MOKYII-
KaMH.

[ToTox mokymarteneit (TpeOOBaHMIT), MPUXOASIIMX B Mara3uH 3a MOKYIKaMH,
DKCIIOHEHIIUAJIbHBIMN.

DOKCIOHEHIMAIBHOE PACIIPEEIICHHE BEPOSITHOCTH MPEACTABISIETCS B TAKOM BU-
ne:

MNCEN
f@=ge " B0

B npornBHOM cityyae oHO paBHO 0.

[Tpu 5TOM HM3BECTHO, UTO B UHTEPBAJIC BPEMEHH:

* ot 0 10 30 MuH mapaMeTpsl A 1 3 cooTBeTCTBEHHO paBHbI 0 1 60;

* o1 30 10 90 Mun napameTpsl A 1 f cooTBeTCTBEHHO paBHbI 0 u 40;

* o1 90 1o 150 mun napameTpsl A u B coorBeTCcTBEHHO paBHbI 0 1 80;

* cBbiie 150 muH mapameTpsl A U 3 coorBeTcTBEeHHO paBHbI 0 1 120.

Ecnu nokynatens npuoOperaer 6osee 10 BUIOB TOBApOB, TO HEOOXOAMMA Te-
JeKKa, B MPOTUBHOM CJy4yae MCHOJb3yeTcsl Kop3uHa. Yuciao npuoOpeTeHHbIX TOBa-
POB OMpEENsIeTCs C MOMOUIBIO JaTYMKA CIIyYailHbIX YHCEll.

Tpebyercs onpenenuTs napaMeTpbl GYHKIIMOHUPOBAHUS CyllepMapKeTa:

* KO3(ppUIMEHT 3arpy3Ku BCEX KaCC;

* MaKCHUMaJIbHOE€, CpPEIHEE U TEKYIIIEE YUCIIO MOKynaTesel B Kaxa01 ouepe/u;

* cpeaHee BpeMsi OOCITYKMBAHMS B KaXKJJOM KaHaje 00CITyKUBaHUS;

* cpelHee BpeMsl HaxOXKICHHUsI MOKyIaTeNsl B KaXXA0M ouepeu 1 JIp.

Taxxe Hy)KHO IOCTPOUTD CIETYIOIINE THCTOTPAMMBI:

* BPEMEHH HAXOXXJCHUS MOKyNaTesel B CUCTEME;

* YyClia IOKYIIOK, CICJIAaHHBIX B TEYCHUE CMEHBI,
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¢ 4gucia HOKynaTeHeﬁ, IMMOCCTUBIIMNX CYIICPMAPKET B TCUCHUC CMCHBI.

BoisiBiieHre OCHOBHBIX OcoOeHHOcTel. [l MoaenupoBaHus paboOThI Cyrep-
MapkeTa HeoOxoauMo chOpPMHUPOBATH BXOJAHOW MOTOK MOKYyIaTesei (TpedoBaHuil)
BPEMEHHOUN MHTEpBaJ MOJCIUPOBaHUs paboThI cynepmapkeTa. Ho nmepen s3TuM HeoO-
XOJIMMO BBIOpATh €IMHUILY U3MEPEHUS BPEMEHH.

Jlnst MoenupoBaHusi paboThI CyliepMapKeTa MOKHO B3ATh B KAUECTBE €IUHUIIBI
M3MEpPCHUS BPEMEHH CEKyHIy. Torma obIiee BpemMss MOJACIUPOBaHUS COCTAaBUT 8 X 60
x 60 c.

3amanue Ha pa3pad0TKy HMUTAIIMOHHOMN YCTAHOBKH

1. Pa3paboTaTh MMHUTAlIMOHHYIO YCTAHOBKY MOJICITMPOBAHUS B PACHIUPCHHOM pe-
naktope GPSS.

2. Pa3paboTaTh MOJB30BATENBCKUI MHTEPPENC MMHUTALMOHHON YCTAaHOBKU JUJISt
IPOBEJCHUS MOJEIMpoBaHus (0OKHO «BBoaa JaHHBIX», OKHO «/lnHamuku xoaa
AKCIIEPUMEHTa») TI0 00pa3ily

Co3naHne UMUTALTMOHHOM MO/1€eJIN nmponaecca

[TocTpoeHre UMUTAIIMOHHOM MOJIENN IIpOLecCa HAYHEM C CO3JAaHMsI IOTUKU 00-
CIIy’KMBaHUs IOKYTIATENS B CyIIEPMApKETe B BUJIE CXeMBI. llocTpoenne 3Toi cxeMbl
SBJISIETCSL HA CAMOM JIeJie pa3pabOTKOM NPOeKTa UMUTALIMOHHONW MOJIEIH.

O6mmast cxema paboThI cynepMapKeTa BhITIISIUT CIETYIONTUM 00pa3oM:

NapruHD
Bpems paforTu
CHMOT &ME
CynepMapkKeT
Ouepensr Ha Odgepensr Ha
NoaydexHHe nonydeHMe
KOP3HMHOK TEIeReR
MoTokM
IOKYOA Telae i
Chop CTaTHCTHMEM
Mus.O0uepens . MoKy DKM

CHop CTaTHMCTMEM

BucTp. BpeMa yxoma

NORKYNnaTena

Puc.3.1. Cxema mpoekTa paboThI CyniepMapKeTa
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B TObe Bpemsa pabomul cucmemvt MOJAETUPYETCS BpeMsi paOOThI CUCTEMBI.
B TObe Cynepmapxem onuceiBaeTcs nHGpoOpManus, Heooxoaumas 1 PyHKITHOHH-
pOBaHUS CylIEpMApKETA.
B TObe Ilomoxk noxynameneu MOIEIUPYIOTCS pa3IM4HbIC MOTOKHU MOKyHaTeIeH B
CyIepMapKeT.
B TObe llapxune onuchIBacTCA MOCTYIUIEHUE MTOKYIIATENIEH B CylIepMapKeT, OIpee-
JISIETCS YUCIIO TIOKYMOK, X CTOMMOCTD U HallpaBJeHUE TIOKYyMaTesed K MECTOIOI0-
YKEHUIO0 KOP3UHOK HJIM PYYHBIX TEIEKEK.
B TObe Ouepeowv na nonyuenue kop3unok OCyIECTBISIETCA COOP CTATUCTUYECKOU
uH(GOpPMAIIMKU TI0 OYEpein, CBA3aHHOM C MOIyYeHHEM KOP3UHOK.
B TObe Ouepeow Ha nonyuenue menescex OCymeCTBISIETCS COOP CTATUCTHYECKON
uH(OpMAIUU IO 0YEePEeIr, CBA3AHHOU C MOJTYYEHUEM TEIEKEK.
B TObe llokynku onuchIBaeTcs nepemMenieHne TpedboBaHusl B CUCTEME B 3aBUCHUMO-
CTH OT COCTOSIHHSI CHCTEMBI.
B TObe Bpems yxooa nokynamens cooupaetcsi uHGopmMaiys B TaOJIUYHOM BHUJIE 110
BpEMEHU pabOThl CUCTEMBI U YUCITY MOKYNOK. Mojaenupyercst BpeMsi BO3BpaIleHUs
MOKyTaTels K aBTOMOOUJIIO U y1aJIEHUE TIOCIIEHETO U3 CUCTEMBI.
B TObe Coop cmamucmuxu mun. Ouepeds cobupaeTcs cTaTucTuueckas nupopma-
1M IO 04YepeId ObICTPOro 0OCITyKUBAHMUS.
B TObe Coop cmamucmuxu 6bicmpoco 00Cyxcueanus MOJEIUPYETCs BpeMs 00-
CITy’KUBaHUSI, BBIXOJT U3 00JIaCTU B3STUS Taphl ISl MOKYIIOK, a TaK)Ke IEPEXo K ApY-
TOMY CEKTODY.

IHocTpoenne UMHUTALIMOHHOM MOAEJN HAaYHeM ¢ co3aanus TIbos moaenu.

OtkpeiBaeM mporpammy Pacmmpennsiii penaktrop GPSS World, 3axomum Bo
Bknaaky TObw

Puc.3.2. Bknagka TObb1

[TpaBbIM 1IETYKOM MBIIIN co3aaeM nanky «Cynepmapker» B bubnuomexe mu-

noeblx IJIIEMEHMOE.
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&2 Cozganue nanku >

BBEAHTE MMAa NankA.

Cynepmapker

CK CTmena

Puc.3.3. Cozmanue nanku «Cynepmapkem

Hanee coznaem nepssoiii TOb «Cynepmapker»

Pnc.3.4. Cozmanue TOba
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Puc.3.5. Onpenenenue xapakrepuctuk TOba «CynepmapkeT»

Bxnaaku Bxonpl/Beixonbel u mapametpsl TOba He uzmensitoresa. Bo Bkinaake
GPSS mooens onucbiBaeM Mojienb Ha si3bike GPSS World:

RMULT 1187;ompenensieM HaOOp HaYaJIbHBIX YUCET CEMU F'€HEPATOPOB CIIY-
YalHbIX YUCEIl

kassa 2 EQU 2 ;yka3piBaeM HOMEpa KaHAJIOB OOCTYKMBaHUS U COOTBETCTBY-
IOIIE OYepe N K HUM

kassa N EQU 5

time work VARIABLE 8#60#60 ;onpenemnsieM BpeMsi MOACIIUPOBAHUS CUCTE-
MBI B CEKyHIaX

n_pokupok VARIABLE (RN1@96+5) ;uucio nokymnok, 0JJHOTO MOKYTaTes

finance VARIABLE (RN1@3+1)#40+150 ;nepemeHHas onpeenser pasmep
OTLIATHI MIOKYITOK

time_system TABLE M1,1000,1000,7 ;cozmaem Tabauiipl, TpeACTaBIISIOIINC
co0o0i1 Habop YKcen Al MOCTPOEHHUS TUCTOrPaMM

pokupki TABLE PS$kol pokupok,10,10,10 ;xaxxmoe 1ieioe 9ucio npeacTaBiis-
€T KJIaCC YaCTOThI B THCTOTpaMMe

n_pokupatel TABLE XS$pokupatel,100,50,12

park STORAGE 100 ;BMeCTUMOCTb CTOSTHKH

telejka STORAGE 100 ;konnuecTBO TelekeKk

korzina STORAGE 50 ;xonu4ecTBO KOp3uH

kassir VARIABLE (P$kol pokupok)#2+P$oplata ;imiepemernast onpeensier
BpeMsl 3aTpauyeHHOE KaCcCHPOM Ha OOCITy)KMBaHHE MOKYTaTes

time_mag VARIABLE P$kol pokupok#100 ;Bpemst HAX0XI€HUS TTOKYIIaTEsI

B Mara3uHe
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INITTAL XS$pokupatel,0 ;onpenensier HayaabHOE 3HAUYECHUE COXPAHIEMOW Be-
JUYUHBI 3HAYE€HUE KOTOPOW B Hayase cMeHbl paBHO 0

&2 Nanneie T36a O X

OBwme AaHHEIS Bxoak / ERixCALI Napamerpm T2Ea GPES mogenes

1) #40+150
M1,1000,1000,7

PSkol pokupck,l10,10,10
Xspokupatel, 100,50,12

n_pokupatel
cark

telejka 100

korzina 50 :
kassir (FSkol_ pokupok) #2+FSoplata ;
time mag E P5kol pokupck#l00

XSpokupatel, O

Puc.3.6. Coopxa GPSS monenu

Omnepatopst TABLE co3naroT Ta0auisl, mpeacTaBIsioniye coooit Habop menbix
YHCEJ 111 MOCTPOCHUS COOTBETCTBYIOIINX rUcTOrpamMm. Kaxaoe nenoe yucio npe-
CTaBJIIET KJIACC YaCTOThI B TUCTOrPaMME.

Omneparop STORAGE (HakonuTens) ornpenensieT BMECTUMOCTb CTOSTHKH aBTO-
MoOuiield B konudectBe 100 enuHuL, HAIMYUE PYYHBIX TelekeK B kosinyectse 100
MTYK U Kop3uH B KoiudectBe 50 equnui. [lepemennas Kassir onpenensier Bpems,
3aTpauye€HHOE KacCUpoM Ha oOciyxuBaHue mnokynartens. Ilepemennas Time mag
OmpenesieT BpeMsl HaX0KACHUS MOKYIATellsl B Mara3uHe.

Omnepatop INITIAL onpenenseT HadaJlbHOE 3HAYEHUE COXPAHSIEMON BEIINYUHBI
no umenu Pokupatel. Ee 3nauenue B Hauasne cmeHsl paBHoO 0.

Cozgagum BTOport TOb w HazoBeMm ero [lapkuue. B HeM Moaenupyercs: mo-
CTYIUICHUE TOKyINaTeJIed B CYNEpPMAapKET, ONPENEIAETCS YUCIO MOKYIOK, UX CTOU-

MOCTb W HAITPpaBJICHUC HOKyn&TGJ’IGfI K MCCTOITIOJIOKCHUIO KOP3WHOK HWJIM PYYHBIX TC-
JICKCK.
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Puc.3.7. Coznanne TOba «IlapkuHr» u onpeneneHne ero XapakTePUCTUK

Bo Bkmaake Bxoowi/Bwixoost BXOOBI OCTaBiIsAeM 0€3 M3MEHEHUN U 100aBIIIEM
JIBa BBIXOJIa C MOMOIIbIO KHONIKU /[oOasums. BTOpO# BBIXO/ MEpEUMEHOBBIBAEM Ha
QTelejka, nnst 3TOr0 JBOMHBIM LIETYKOM MBIIIH BblaeNsseM Memky 6bixooa. Y CTaHO-
BuM napametrp Opuenmayus knemm snemenma: Ceepxy enu3. Bxnaaka Ilapamerpsr
TOba ocraroTcst 0€3 U3MEHEHHUS.
Bo Bximanke GPSS mooens onuceiBaeM Moeib Ha a3eike GPSS World:
parking TRANSFER Both,,Lost ;Tpe6oBanre HanpaBIseTCs B CJICIYIOMIUIMA
0JIOK, €CJIM OH 3aHST TO K 0JIOKY ¢ MeTko# Lost
ENTERpark ecnu ecTb MECTO aBTOMOOMIIb BbE3KAET HA CTOSHKY
ADVANCE 60,40 ; nokynareipb UJIET B CyIEpMapKeT
SAVEVALUE pokupatel+,1 ;noacder nocTynuBmKX MOKyHaTelIei ¢ MOMEH-
Ta OTKPBITUS Mara3uHa
ASSIGN kol _pokupok,V$n_pokupok ;BbInonHsIeM NprUCBauBaHKUE ApaMETPy
tpeboBanus kol pokupok ¢ momomipro mepemenHoit VIn_ pokupok
ASSIGN oplata,V$finance
TESTLEP $kol pokupok,10,Qtelejka ;onpenensiem nanpHEHIU myTh TpeOO-
BaHUS
GATES NFkorzina,Qtelejka ;nmpoBepsieM yciioBue HAKONUTEb HE MOJIOH
Korna tpe6osanue Bxonut B onepatop TRANSFER, oHo cHauana HanpaBiser-
Ccsl K clefyroneMy OJIOKy; eclid TOT He JoMycKaeT TpeboBaHHe — TO K OJIOKY ¢ MeT-
Ko Lost.
A 3TO 03HaYaeT, 4YTO aBTOMOOMIIb MMOKUAAET CUCTEMY — cynepmapkeT. Ecnu ectp
MECTO, aBTOMOOUJIb BbE3KAET Ha CTOSTHKY, 4TO Moaenupyetcst oneparopom ENTER.
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3aTem INoKynartrcjib HWACT B CYICPMApPKCT. 910 MOJCIUPYCTCS  OIICpaTOpOM
ADVANCE 60,40.
& Nanneie T36a O X

OBume faHHBIE Bxoam / Beixoabl MNapamerpm T3ba GP5S mopene

parking Both, ,Lost
park

60,40

E pokupatel+,1

kol pokupck,Vin pokupok
oplata,Vifinance

PSkol pokupok,10,0telejka ;onpensnmem
korzina,Qtelejka

Puc.3.8. Cozpanune GPSS Mmonenn

Bpemsa npuxozga mokynarteneil ¢ MecTa MapKOBKM aBTOMOOWIS B CyHEpMapKeT
MOAYMHSAETCS PABHOMEPHOMY 3aKOHY U cocTaBisieT 60+40 c.

B onepatope SAVEVALUE B coxpansiemoil BennunHe 1no mMmenu Pokupatel
MPOUCXOJUT MOJCYET MOCTYNUBIINX B CyNEPMApKET MOKyNaTeNel ¢ Hadajaa OTKPbI-
TUS Mara3uHa 10 OKOHYaHUsI CMEHBI.

Omnepatop ASSIGN (IIpucBouTs) BHITIOJIHAET MPUCBAaUBAHUE ITApAMETPY TpeOo-
BaHus (mokymatens) 1o uMmeHu Kol pokupok ¢ mnomomipio mepeMeHHOM
VSN Pokupok (Uucio mokymok).

Cnenytomuii onepatop ASSIGN BbINOTHSET MPUCBaUBaHKUE MapameTpy Tpedo-
BaHus (mokymarens) mo umeHn Oplata ¢ momomnipio mepemerHoi V$Finance (Pasmep
OILIaThI MOKYTIOK).

Oneparop TEST LE onpenenser naJbHEHIINN MyTh CIECIOBAHUS MOKYIATEII.
Ecnu BenmunHa napametpa tpedoBanus o umenn P§Kol pokupok (Uucno mokyma-
€MBIX TOBApOB) MEHbIIIEC WK paBHa 10, To TpeOOBaHUE MEpEMENIAETCS K CIETyOIIIe-
My ONEPATOPY; E€CIU ATO yCIOBUE HE BBIOJIHSETCS, TO TPEOOBaHHE NEPEMEIIAETCS K
oriepaTopy ¢ cuMBOJMYecKoi MeTkoi Qtelejka.

Hanee onepatop GATE SNF npogsepsier ycnosue SNF (Storage Not Full — Hakonu-
TeJIb He MOoJIOH). Eciu ecTh B HATMYUU KOP3UHBI, TO TpeOOBaHUE IEPEXOIUT K CIIe-
JyIOIIEeMY ONepaTopy, €CJIu HET — MepeMENIaeTCs K ONepaTopy CUMBOIMYECKON MET-
koit QTelejka.

Cozngaaum tpetuit TOb u HazoBeM ero Quepeds Ha noayuenue Kop3uHox. B
TpetheM TObe MmonenupyeTcst cOop CTaTUCTUYECKOW HH(POPMAIIUK 110 OYEPEH, CBSI-
3aHHOU C MOJIYYEHUEM KOP3UHOK.
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Puc.3.8. Co3znanne TOba «Ouepenp Ha MOTyYEeHUE KOP3UHOKY

Bo Bkiagke Bxoowl/Bbixoosl 106aBUM OJWH BXOJ M OJIMH BBIXOJ, a TAK)KE YCTAaHOBUM
napametp Opuenmayus kiemm snemenma: Ceepxy 6HU3.

Puc.3.9.0npenenenne Bxoa0B 1 BeIxo10B TOba

Bxnanka ITapamerpsl TOba octaetcst 6€3 n3MeHeHUS.

Bo knagke GPSS modens Hanuiiem:

QUEUE korzina_Q;co0upaem CTaTUCTUKY MO O4Yepeau

ENTER korzina;cobupaem nadopmaiinio 00 UCTIOIb30BaHIHN KOP3UH TTOKyTaTe-
JISIMH

DEPART korzina Q; ocBo60OX1aemM ouepeanb

ASSIGN tara, korzina;npucBariBanue napameTpy TpeOoOBaHUs

TRANSFER ,magazin;nepexon TpebOBaHUsI K OTIEPATOPY C METKOM MOKYTaTEINhb
BXOJUT B Mara3suH
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Puc.3.10. GPSSMmoznens TOba

Omnepatopst QUEUE u DEPART coOuparoT cTaTucTUYecKyo HHPOPMaIIUIO 110
ouepe/u, CBI3aHHOM ¢ oJyuyeHHueM Kop3uH, ¢ uMeHeM Korzina Q.

C nomometo oneparopoB ENTER u LEAVE cucrtema cobupaer nungopmanuio
00 HUCTOJIb30BAHUU KOP3UH MOKYIATEIISIMHU.

Omnepatop ASSIGN BbITIONHSIET MpUCBAaUBAaHUE MapaMeTpy TpeOoBaHuUs (MOKY-
narens) mo uMmeHu Tara ums Korzina.

Coznanum uetBepThii TOb 1 HazoBeM ero Ouepeodws Ha nonyuenue menexcex. B
yetBepToM TObe Mopenupyercss cOop cratucTUdeckod MHGOpPMAIUU MO OYEpey,
CBSI3aHHOW C TMOJIydeHHUEeM TeliekeK. Bo Bkianke Bxoowsi/Bvixodb: 100aBUM OAUH
BXOJl U OJINH BBIXOJ, & TAK)KE€ YCTAaHOBHUM IapameTp Opuenmayus Kiemm 31eMeHma:
Ceepxy 6HU3.

Puc.3.11.Co3nanne TOba

Puc.3.12. Onpenenenre BX0JA0B U BBIXOJ0OB
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Bxuanka [lapamerpsr TOba octaercs 6e3 n3mMeneHusl.
Bo Bxinagke GPSS mooens Hanumem:

Qtelejka QUEUE telejka Q ;coOupaem CTaTUCTHKY MO O4epeIn

ENTER telejka ;cobupaem undopmaiiio 00 UCIOIL30BaHUN KOP3UH TOKYyIIaTe-
JSIMUA

DEPART telejka Q ;ocBoO0X1aeM odepeib

ASSIGN tara,telejka ;nmpucBanBanue napamerpy TpeOOBaHUS

Puc.3.13. Kox TOba

Omnepatopst QUEUE u DEPART cobuparoT cTaTuCTUYECKyI0 HHPOPMAIIUIO TI0
ouepe/v, CBSI3aHHOMU ¢ MOJyuYeHHeM Tenexek, ¢ umeHeM Telejka Q.

C nomompio onepatopoB DEPART cucrema cobupaer mHbopmaium o0 wuc-
MOJIb30BAaHUU TEJIEKEK MOKYMATEIISIMHU.

Omnepatop ASSIGN BbITIONHSIET MPUCBAaUBaHUE MMapaMeTpy TpeOboBaHuUs (MOKY-
naresisi) mo umenu Tara ums Telejka.

Cozpgaaum nsateiil TOb u HazoBeM ero [loxkynku. B nsstom TObe moaenupyer-

Csl IepeMeIlieHre TPeOOBaHUS B CUCTEME B 3aBUCUMOCTH OT COCTOSIHUSI CUCTEMBI.

Puc.3.14.Coznanue TOba «Ilokynkuy»
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Bo Bxnaake Bxoowsi/Buixodvl 106aBUM OJMH BXOJI U OJIMH BBIXOJI, a TAKXKE yCTa-

HOBUM napametp Opuenmayus kiemm snemenma: Ceepxy eHus3.

Puc.3.15. Onpenenenrie BX0I0B U BBIXOJ0B

Bxnanka Ilapamempor TOba octaercst 6€3 U3MEHEHHUS.

Bo Brximagke GPSS mooens HanmueM:

magazin ADVANCE V§time mag ; MogenupyeM BpeMsl HaX0XKICHUS ITOKYTIa-
TEJISl B Mara3uHe

TEST LE P$kol pokupok,10,min_och ;onpenensem nanpHenmii myTh Tpedo-
BaHUS

COUNT L kassir 0,kassa 2.,kassa n,1,Q ; onpenensieM yucio oObEKTOB 3a/1aH-
HOTO JIMaIa30Ha YAOBJIECTBOPSIOIINX 33JAHHOMY TPEOOBaHUIO

TEST E P$kassir 0,0,min_och ;onpenensem qanbHEHIINI TyTh TPEOOBAHHUS

Puc.3.16. GPSS monens TOba «Iloxynkny»

Oneparop TEST LE onpenensier naJbHEUIINN MyTh CIEAOBAHUS MOKYIATEIS.
Ecin 3nauenuwe mapamerpa TpeboBanms mo mMmeHnm P$Kol pokupok menbime wim
paBHo 10, To TpeOoBaHKE MepeMeIIaeTcs K CIASAYIOIEMY ONIEPATOPY; €CIIU 3TO yCIIO-
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BHE€ HE BBIIIOJIHSIETCS, TO TPEOOBaHNE MEPEMEIIAETCA K ONEPaTOPy ¢ CUMBOIUYECKOM
MeTkoi Min_och.

Omneparop COUNT L onpenensieT 4ucio 00BEKTOB U3 OMPEAEICHHOIO Jhana-
30Ha 0OBEKTOB, YJIOBIETBOPSIONINX 3aJjaHHOMY yciaoBHIO. [Ipu 3ToM cyeTunk oObek-
TOB, yJOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO, IOMEIIAETCS B NapamMeTp aKTUBHOIO
TpeboBanus no umeHu Kassir 0 (B nosie onepanga A). B none onepanaa B ykazano
uMs 00BEKTa, HAXOJAIIETOCsS B Hadalie nuana3oHa o0bekToB. Ero mms Kassa 2. B
nosie onepanaa C yka3biBaeTcs MMsi 00bEKTa, HAXOJSIIETOCs B KOHIIE JMara3oHa
OOBEKTOB.

B none onepanga D yka3biBaeTcst YUCI0, KOTOPOE CPABHUBAETCS CO 3HAUEHHUEM
aTpuOyTa 00BEKTa, 33JaHHOrO B ornepaHae E, To ectb co 3HaueHueM ouepeau. Ore-
parop TEST E onpenenser nanpHelmuil nyTh cieaoBaHus nokynarens. Eciu 3Ha-
4yeHue mapamerpa TpedoBanus mo umenn P$Kassir 0 (Uucno mokynarenei B ouepe-
1) paBHO 0, To TpeOOBaHHE MEPEMEIAETCS K CIEAYIOIEMY ONEpaTopy, €CIH 3TO
YCIIOBHUE HE BBINOJIHAETCS, TO TPEOOBAHUE MEPEMEIAETCA K ONEpaTopy ¢ CUMBOJIUYE-
cKkoi MeTKoi Min_och.

Cozpaaum mecroit TOb u HazoBeM ero Coop cmamucmuku 6blcmpo2o 00Cy-
acueanus. B mecrom TObe cobOupaetcsi craructuyeckas WHGpopMalus Mo ouepeau
OBICTPOTO OOCTYKHUBaHMS IO UMEHH Bistro Q u mo kaHamy 00CTy)KHBaHUS 110 UMEHHU
Bistro. Monenupyetcsi Bpemsi 00CITy>KHMBaHUs, BBIXOJ M3 00JaCTH B3SATHS Taphl IS
MOKYTIOK, a TaKXe nepexo k agpyromy TOby.

Puc.3.17.Coznanue mectoro TOba «COop cTaTuCTUKH OBICTPOTO 00CITY>KHBAHUS)

Bxnanku Bxonpl/Beixoasr u mapamerpsl TOba He H3MEHSIOTCS.
Bo Bxinagke GPSS mooens HanuleMm:
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QUEUE bistro_q;cobupaem craTucTuky 00 odepeau

SEIZE bistro;cobupaem CTaTUCTUKY 1O KaHATy 00CTY>KUBaHUS

DEPART bistro_q

ADVANCE VS$kassir;monenupyem BpeMsi OBICTPOTO OOCTYKHBaHUS

RELEASE bistro

LEAVE PS$tara ;3aBepmaeM c60p CTATUCTHKY 1O pa00OTE HAKOMUTENEH CBA3aH-
HBIX C TapoH

TRANSFER .fin ;nanpasisem TpeboBaHue K ONepaTopy yKazaHHOMY B 1osie B

&2 Navueie T3Ba O =

OBuwme aaHHbIE Bxonm / Brixoabl MNapametpm T26a GPSS mogens

bistro g ; CTATHCT =

bistre CTaTHMCT ocbCcnyEMEaHMA -

bistro_g

VSkassir ;momempyem Bpema GumcocrTporo obScnyxBa=ma

bistro

BStara cHop CTAaTHMCTH no pabore e
R ,fin q TpeGOoBAHME K OODSpAaTOr

Puc.3.18. GPSSmonens TOba

Omnepatopst QUEUE u DEPART coOuparoT cTaTucTUYECKy0 HHPOPMALIUIO TI0
OuYepe/iv, CBSI3aHHOM C OBICTPBIM 00CITy)KMBaHUEM, C UMeHeM Bistro Q.

Omnepatopst SEIZE u RELEASE co0upatoT craTucTH4ecKyo HHPOPMAIIUIO 10
paboTe KaHasia 00CTy>KUBaHUs 10 UMEHM Bistro.

Omnepatop ADVANCE monenupyeT BpeMsi ObICTPOTO OOCITYyXKHUBaHUS TTOKYyTIa-
TeJel, KOTOpoe ompeesseTcs nepeMeHHoi no umenu Kassir.

Omnepatop LEAVE 3aBepiaer cOop craTucTUYecKod MHPOpMauu mo padoTe
HAKOMUTEJEH, CBA3aHHBIX C UCIIOJIb30BAHUEM Taphl.

Omnepatrop TRANSFER Hamnpasnsier TpeboBanus (IIOKymnaTesei) K oneparopy ¢
CUMBoOJIMUecKoi meTkoi Fin.

Coznanum ceapmoit TOb u Hazoem ero Coop cmamucmuxu Mun. Ouepeos.B
ceapMoM TObe cobupaercs cratucTudeckas nHGopMalus Mo odepean ObICTPOro 00-
ciy>kuBaHus o uMeHn Min_ochered u o kaHaimy 00CTy>KMBaHHUSA C TEM K€ UMEHEM.
Monenupyercs BpeMsi 00CTYKUBaHHSI, BBIXOJT U3 00JIACTH B3ATHS TaphI JIS TIOKYTIOK.
Bxnanku Bxonpl/Beixoasr u mapametpsl TOba He H3MEHSIOTCS.

Bo Bkmagke GPSS moodenv HanuiieMm:

min_och SELECT MIN min_ocher,kassa 2 kassa n,,Q ; BeiOupaem o0OBbeKT
YIOBIIETBOPSIONINHN YCIIOBUIO

QUEUE P$min_ocher
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SEIZE P$min_ocher
DEPART P$min_ocher
ADVANCE VS$kassir
RELEASE P$min_ocher
LEAVE PS$tara

Puc.3.18. GPSSmoaens TOba «Co6op cratuctuku Mun.Ouepenn»

Omneparop SELECT (Bri6paTh) BeiOMpaeT 0OBEKT, YAOBICTBOPSIOMINM 3a/1aH-
HOMY ycioBHiO — MIN, — U 3aMuchIBaeT HOMEP 3TOTO OOBEKTA B MapaMeTp aKTUBHOTO
TpeboBanus. B mone onepanna A yka3bIBaeTCsl CAMBOJIBHOE UMS ITapameTpa BbIOupa-
eMoro oobekTa (00s3aTenbHo) — Min_ochered. B mosne onepanaa B 3amaercss HUKHSS
rpaHuIla Tuana3oHa UMEH OdYepeieid, s KOTOpPhIX OyAeT MpOBEPSATHCS 3aJaHHOE
ycioBue (06s3aTenbHO). B mone onepanna C 3agaeTcss BEpXHssl TpaHUIA AUana3oHa
UMEH oYepeieH, ISl KOTOPBIX OyeT MPOBEPSATHCS 3aJaHHOE YCIIOBHE (005S3aTENbHO).
DTOT omepaH]] MOXKET MPEICTaBIATh COO0N MMS, 11€TI0€ TOJIOKUTEIBHOE YNCII0, BbI-
pakeHHe B KPYTIbIX CKOOKAX, CTAaHAAPTHBIN YncioBoi atpulyT unu SNA*mapamerp.
[Tone onepanga D He ucnonwszyercs ¢ oneparopamu MIN 1 MAX. B none onepanna
E yka3biBaeTcs MMs Kiiacca CTaHIAPTHOTO YUCIOBOro arpuOyra. B Hamem npumepe
1o Q (Queue).

Omnepatopst QUEUE u DEPART cobupatot cTraTucTuueckyro HHPOPMAIIHIO 10
ouepeasiM, HaXoAsIIMMCS B TapaMmeTpe TpeOoBaHus 1o umeHu Min_ochered.

Omnepatopst SEIZE u RELEASE co0upatoT craTucTiyeckyo HHPOPMaIIUO 10
paboTe KaHAIOB OOCTYXKMBAaHUS, HAXOIALIUXCSA B MapamMeTpe TpeOOBaHMS 10 UMEHH
Min_ochered.

Onepatop ADVANCE moznenupyeT BpeMsi ObICTPOTr0 0OCIyXUBaHUS MOKYTIa-
TeJIel, KOTOPOoe OIpeeiseTcs mepeMeHHol o nmenn Kassir.

Onepatop LEAVE 3aBepiiaer cOop cTaTucTUYecKoM MHPOpMaluu mo padoTe

HaKOHHTCHCﬁ, CBA3aHHBIX C UCIIOJIb30BAHUCM KOP3HWH M TCIICIKCK.

Coznaaum BoceMoii TOb u HazoBeM ero Bpems yxooa nokynameis. B BocbMoM

TObe cobupaetcs nHbopmanus B TAOJIAIHOM BHUJIE 110 BpEMEHU PaOOThI CUCTEMBI 1
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YHCIly MOKyNnoK. MojaenupyeTcsi BpeMs BO3BpaIeHHsI MOKyHaTessi K aBTOMOOMITIO U
YAQJIEHUE MTOCIEIHETO U3 CUCTEMBI.

Puc.3.17.Co3znanne TOba «Bpems yxona mokynaTemsi»

Bo Bknagke Bxoowl/Beixoov 1o6aBiasieM OAUH BXOJ U YCTaHABIMBAEM MapameTp
Opuenmayus knemm snemenma. Ceepxy 6HuU3.

Puc.3.18. Onpenenenre BX0JA0B U BBIXOJ0OB

Bxnanka Ilapamempor TOba ne namenstorcs. Bo Bknaake GPSS moodens Hamnm-
[IEM:

Fin TABULATE time_system;BbinoyiHsgeM cOOp TaHHBIX 10 BPEMEHH 00-
CITy>KHUBaHHSI
TABULATE pokupki;cobupaem nanHbi€ 10 YHCITy CIETAHHBIX MTOKYITOK

SAVEVALUE pokupatel-,1;ymeHbiiiaem 4nciio 00CIyKE€HHbBIX TTOKynaTeaen
ADVANCE 60,50
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LEAVE park
TERMINATE
lost TERMINATE

Puc.3.18. GPSS monens TOba «Bpems yxoa mokynarensi»

Omnepatopst TABULATE (Ta0ynupoBaTh) BBITIOJHSIOT COOp JIaHHBIX COOTBET-
CTBEHHO 10 BPEMEHU 00CITY>KHUBAHUS B CUCTEME U T10 YUCIY CJIeJTaHHBIX TOKYTIOK.

Omnepatop SAVEVALUE ymeHbIaeT 4uciio 00CTyKEHHBIX MTOKyIaTeIeH.

Omnepatrop LEAVE wmonenupyeT mokuJaHue aBTOMOOWIIEM MECTa CTOSHKH.
[TIpennocnennuii oneparop TERMINATE mnocnenoBateibHO YMEHBIIAET YHUCIO
TpeOOBaHMI TMOKynaTene, Haxomsmmxcs B cucteme. [lociaennuii omneparop
TERMINATE umuTupyeT NOTEPIO MOKYIATENS W3-32 HEXBATKM MECT HA CTOSHKE
aBTOMOOUJIEH.

Coznanum neBsatbid TOb u HazoBem ero llomoxu noxynameneu. B neBsTom
TObe mMoaenupyroTcs pa3ivyHble MOTOKM MOKyHaTelaed B cynepMmapkeT. Bkmaaku
Bxoowl/Bvixoovt n Ilapamempor TOba ocrarorcs 6e3 msmenenus. Bxnanka Ilapa-
mempol TOBa octaercs 0€3 U3BMEHEHUS.

Puc.3.19.Coznanne TOba «IloTokn mokynarenein»

Bo Bknmagke GPSS moodenv HanuieMm:

GENERATE (Exponential(1,0,60)),,,200 ;ucrnonb3yemM BCTpOEHHOE pacipee-
JICHUE BEPOATHOCTEM 11 MOAEIMPOBAHUS ITIOTOKA MOKYIIATEJIeH

TRANSFER ,parking
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GENERATE (Exponential(1,0,40)),,1800,400
TRANSFER ,parking

GENERATE (Exponential(1,0,80)),,5400,300
TRANSFER ,parking

GENERATE (Exponential(1,0,120)),,9000
TRANSFER ,parking

Puc.3.20. GPSS monens TOba «lloToku mnokymnarenen»

B onepatope GENERATE B nose onepania A UCHOJIb3yeTCS BCTPOSHHOE JKC-
IMOHECHIMAJIBHOE PACIIPEACIICHUE BEPOATHOCTEN JIJI1 MOJACIIUPOBAHUS ITOCTYILICHUS
MOKyTMaTeed B CyIIEpPMapKET.

Coznagum aecsateiii TOb u Ha30BeM ero Bpems pabomel cucmemvl. B necsitom
TObe Monenupyercst BpeMs pabOThl CUCTEMBI.

Puc.3.21.Coznanne TOba «Bpemst paboThl cucteMbi»

Bxnanku Bxoowl/Buixoowr u Ilapamempor TOba ve uamensitores. Bo Bkiiaake
GPSS mooeny nanuiem:
GENERATE VS$time work ;onpenensiem Bpemsi pab0OTbl CUCTEMBI
TABULATE n_pokupatel ;cobupaem nndopmaruio o yncie noxkymnarenen
MOCETHBIIIMX Mara3uH
TERMINATE 1
START 1
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Puc.3.22. GPSS monens TOba «Bpems paboTbl CUCTEMBD»

B oneparope GENERATE B none onepanyna A omnpenensieTcss Bpemsi paboThI
cucrembl. Onepatop TABULATE cobupaer undopmaiuio o 4ucie MoKymnaTese,
nocetuBimx cynepmapkeT. Onepatop TERMINATE yMmeHbIIaeT Ha €AUHULLY Bpe-
Ms ¢yHkunoHupoBanus cuctembl, a START 1 3amyckaer mociie KOMIUIMPOBAHUS
[IPOTPaMMy Ha BBIIIOJIHEHUE.

CﬁopKa MO/J€C/JIU U MPOBEACHUEC MAIIIMHHBIX OKCIICPUMECHTOB

[Tocne co3nanusa Bcex HeoOxoaumbix TOboB, HEOOX0AUMO COOpaTh UX B OJHY
Mozelb. JIJst 3TOro HyHO NEpPEeUTH BO BKIAAKY Modenu, HaxKaTh MPaBOM KHOIMKOM
MBI 110 Texywue modenu u BoIOpatTh MyHKT Cozdams npoexm.

B oTkpbIBIIEMCS MEHIO HEOOXOAMMO BBECTH MMsI IPOEKTA U €ro OMHCaHUE.
[Tocne 3TOro HEOOXOAMMO HaXKaTh MPABOW KHOMKU MBIIIHU IO CO3JaHHOMY MPOEKTY U
BbIOpaTh MyHKT (Co30amb cxemy ¥ BBECTH UMSI HOBOW CXEMBI.

Puc.3.23. Co3nanue npoekra
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Q Cozganne GPSS cemel »

BEE,CI,HTE MMA CxXeMBl

Cynepmapker

Ok CTmeHa

Puc.3.24. Co3znaHue cxembl IPOEKTA

OTKpBITH CO3IAHHYIO CXEMY MOKHO JIBaX bl IETKHYB M0 Hell. [lociie oTKpbITHS
CXEMBbI, HEOOXOJIUMO OTKPBITh BKIAJKy TObwur u meperHectd TOBeI Mojenu B OKHO
CXEMBI, a 3aTE€M COEUHUTh UX, TAKUM 00pa30M, KaK NTOKa3aHO Ha CKPUHIILIOTE:

Puc.3.25. Co3znanue cxemsl npoekta « Cynepmapker»
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Kak Tonbko monens Oyaer coOpaHa, HEOOXOAMMO OyAET 3allyCTUTh MOJENb, JJIs
3TOT0 HYXXHO Ha)XaTh Ha KHONIKY Hauams moodenuposanue v xnasuiry Ctrl+R

Puc.3.26. 3amyck Mozenu Ha cOOpPKY MOJIHOTO KOJia

[Tocne aToro otkpororest okHa « KypHamy:

=] supermarket.gsx @ supermarket™ - KypHan supermarket™ W Cruér 1 - supermarket™
03/29/16 28 Model Translation Begun.
03/29/16 28 Ready .
03/29/16 22 Simulation in Progress.
03/29/16 22 The Simulation has ended. Clock is 28800.000000.
03/29/16 22 Reporting in Untitled Model 1.1.1 - REPORT Window.

Puc.3.27. Pe3ynpTarsl TpaHCAALUU MOJETN
1 «CTaHIapTHBIN OTYET»

Puc. 3.28. HexoTopsie BKIaJKU CTAHIAPTHOTO OTYETA

139



Pabora B yHuBepcajibHOM peaakTope ¢gopm

Jlnis mpuOIMKEeHUsT TEXHOJIOTUM BBOJA MCXOIHBIX JAHHBIX B CO3JaHHBIC HA
GPSS World mozaenu u aHanm3a Moxy4eHHbBIX PE3yJIbTaTOB MOJCIUPOBAHUS HCTIONb-
3yeM YHusepcanvhuliil pedakmop ¢opm. Kak mpaBuio, yHUBEPCAIBHBIA pPEIaKTOp
(opM ycTaHaBIMBAETCS BMECTE ¢ pacliupeHHbIM peaakTopom GPSS World.
3anyCcTUM YHUBEPCAIBHBIA pelakTop popm

Puc.3.29.UuTepdeiic penakropa dhopm

CoznaguMm HOBYIO hopMy, HaKaB JIEBOM Ki1aBuIIe Mbln Ha Patin — Hosas popma:

Puc.3.29. ®opmupoBanue GopM BbIAUYH PE3YIHTATOB

[anee ykaxem MOAETb

Puc.3.30.
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Haxomgum B Texywux npoekmax co3nanuyo mozaenb Cynepmapkem.gps 1 HAOKAMAEM
Omkpoimeo.

Pnc.3.31. Ilonck co3zmagno GPSS Mmonenu

B penakrope ¢popM ¢ ipaBoii CTOPOHBI HOSBUTCS AEPEBO TEKCTA MOJEIH

Puc. 3.32. ®opMupoBaHue JiepeBa TEKCTa MOJICIIH

Janee HacTpouM MoieJib. J1Jjist 3TOr0 B TJIABHOM MEHIO HYKHO HaxkaTb Ha Dopmbl,
Hacmpoiixa mooenu

Y CTaHOBUM CIIEAYIONTUE HACTPONKH:
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Puc.3.33. Hactpoiika Mmoaenu

3aTeM HacTpOUM MOHUTOPHUHT. J[Jis 3TOro HEOOXOAUMO B TJIABHOM MEHIO
HaxaTb Popmwvl, Hacmpouxu monumopunea

YCTaHOBHUM CIIEAYIOIINE HACTPOUKA MOHUTOPHUHTA:
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Puc.3.34. HacTpoiika MOHUTOpPUHTA

Puc.3.35. Hactpoiika MOHUTOpUHTA APYTUX OOBEKTOB MOJIEIH
U BBIJA4U MMOKa3aTejeu

Hactpoum B6oo oannwix. JIns 3TOr0 Ha MaHeTu MHCTPYMEHTOB TIEpeiiieM BO
BKIIAJIKy DPopmbi -> B800 danmbix.

Bridepem Tun oepesa: /lepeso mexcma mooeni.
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Tun gepesa: |,.'J,epesu::- TEKCTE MOZENH b

n_po| fepeeo TekcTa Mogenu
finan| Jepeec 00BEKTOE 407 MOHUTCRWMHIE

time] Jepeso BACKSE 4NA GHUMELWA

B 6noxe Cynepmapkem Boioepem Onepano B w3 n_pokupatel v neperanmm B
pabouyro 00JacTh.

Twn gepesa: E,.El,epeﬁo TEKCTA RO EMM

wCymepmapreTs
(10} RMULT
kassa_2
kassa_M
time_work
n_pokupok
finance
time_system
pokupki
n_pokupatel

Cnepang A

Onepana B

B 6noxe Cynepmapxem Boidoepem Onepano A w3 park v neperanm B pabouyro 00-
JaCTh.

Tun gepesa: |fepeso TexcTa Mogenm

n_pokupolk
finance
time_system
pokupki
n_pokupatel
Cnepang &
Cnepang B
Cnepang C
Cnepang D
park
Cnepang A

telsil=

Puc.3.36. HacTpoiika nepeBa Tekcra

Beocg santbie

100

5100 =t 8

Jlo6aBum nBe HaamucH. JJist 3TOTO HA TAHEIM HHCTPYMEHTOB HAKMEM Ha 3HAYOK
Haonuce.
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EBEog gaHHBID 0

Hagnwcel

[1oo

Haanuce22

[1o0

g

Puc.3.37. HaacTpoiika BBO/1a TaHHBIX

Hepel/IMCHyeM HaJIINCHU B pa3aciic CBOMCTB.

Puc.3.36.Pa3paborka nunTepdeiica cBOMCTB

Beog sannbix 3

NMorkynarTenum

[1oo

MaproBKa

[1o0

]

Puc.3.39.HacTpoiika BBo/1a TaHHBIX

Coxpanum ¢opmy. Jliist 3TOro Ha MaHeTn HHCTPYMEHTOB HAKMEM Ha 3Ha4oK Coxpa-
Humo ¢opmy wim Ctrl+S.
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Puc.3.40.Coxpanenue Gopmbl

[TpoBepum dopmy. /s aToro meperiaem Bo BKIaaky Popmst -> [Iposepums ghopmy
158105 Q26

Puc.3.41.ITpoBepka ¢popmMbl Ha UHTEP(PEIC MOTB30BATENS MOICTUPOBAHUS

B nosiBuBII1EMCSI OKHE BO BKJIaJKEC B600 oannwvix octaBuM 3HaueHHsI 0€3 H3MEHEHUIA.
T CymneprapiKeT — — o=

Moaosenmposarmne Pesynarars:

Bson aaHHBIX MoaankpoEsaHms

NMorxynarTenm

[1oo

lNMaproBka

[1o0

Cramyc: NoTos -

[lepetinem Bo BrIaaKy Mooenuposanue. Haxxmem Ha kHONIKY Hauams modenuposa-
Hue.

Puc.3.42 MonenupoBaHue

ITocne 3aBCPIICHUSA MOACIUPOBAHUS MMOJTYUYHUM 3HAYCHUA IICPBOTO OKCIICPUMCEHTA.
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Puc.3.40. OTKpbITHE 3KpaHHBIX (POPM MOCIIE MOAECIUPOBAHUS

Bo Bknanke /funamuxa noxaszameneii BBIOEPEM COOTBETCTBYIONIUE MTOKA3aTeNIN
U TIOCMOTPUM Tpaduku.

Puc.3.40.Pe3ynbpTarsl MOAEIUPOBAHUS IEPBOTO IKCIIEPUMEHTA.
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[Iponenaem cienyromuii skcriepuMenT. [lepelineM Bo BKIaaky Beoo oarHbix U BBE-
JIeM CJIEAYIOLINE 3HAUYCHUS.

= CyneprapkeT — ] >

Poasnmposarme Pesynmrar:

BSoa ASHHEIX Maarnposarme

Moy narTer

[0

MapxoBska

L

Cranyc: Noros

Puc.3.40. BBog maHHBIX

Cmopnenupyem sxcriepuMenT. [lomyuum cnepyromue rpaguki.

Puc.3.43. Pe3ynbTaThl MoaenrpoBanus skcnepumenta Nel4.
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Takum 00pa3om, B pe3yibTaTe BBIIOJHEHUS JAHHOM J1abOpaTOpHOM pabOThl B
LEJIOM MPOBEAEHO CTPOUTENBCTBO 3KCIEPHUMEHTAIBHON KOMITBIOTEPHOW YCTaHOBKHU
«CynepMapkeT» M NPOBENEHBI TECTOBBIE AKCIEPUMEHTHI. [l yiydllleHHs UHTEep-
deiica okHa MOJEIMPOBAHUS UMHUTALMOHHONW YCTAaHOBKHM HEOOXOAMMO pa3paboTaTh
OKHO «BBo/1a TaHHBIX» U OKHO «J{MHAMHUKH X018 SKCIIEPUMEHTA.

3anamm Ha HCCJICJ0BaHHuE

1. IIpoBecTn psii 3KCIEPUMEHTOB C PAa3JIMYHBIMU 3HAYEHUSAMHU BXOJHBIX Mapa-
METPOB U XapaKTEPUCTUK YCTPOUCTB 0OCITyKUBAHUSI.

2. IlpoaHanu3npoBaTh PE3yJbTaTbl MOAEIUPOBAHUS 10 CTAHIAPTHOMY OTUETY U
CAENaTh BBIBOJBI MO BBINIOJHEHHBIM SKCIIEPUMEHTAM.

3. B penakrope ¢hopMm BBIBECTH pa3iMUHbIE TUHAMUYECKHE Tpaduku mo padoTe
KaHAJIbHBIX YCTPOMCTB (KOJUYECTBO 3aHSITHIX JUHUHM, CPEIHEE KOJTUYECTBO HC-
II0JIb3YEMBIX JIMHUU, 3arPYKEHHOCTb YCTPOMCTB, CPEIHEE BPEMSI 3arPyKEHHO-
CTH YCTPOUCTB, MPU3HAKHU 3arPy>KEHHOCTH YCTPOUCTBA, TAMATH U JIp.).

4. Tlo xaxnoMy u3 rpauKoB CJI€JIaTh BHIBOIBI.

5. Hanucatp 3akiitoueHue no padoTe peaabHON CUCTEMbl HA OCHOBE MMHUTAIIMOH-
HOT'O MOJICJTUPOBAHUS U PEKOMEHAAIMH 110 ONTUMHU3AIUU PAOOTHl CUCTEMBI

6. Hanucarp pekomMeHAauy MO aI€KBATHOCTH MMUTALMOHHOW MOJEIU U Jajlb-
HEUIIEH e MOJAEPHU3ALUU.

3.2. MogenupoBaHue paboTbl LWBENHOW habpurkm

[enbro qaHHOM pabOTHI ABIAETCS pa3padOTKa UMUTAIMOHHON MOJIEJIH IIBEHHOMN
babpuku B pacmmpennom penakrope GPSS World. [ToctanoBka 3Toii Kimaccuaeckoit
3amaun u ee pemenue BGPSSOku10 npuBeneno B padote [14-15 ].

IMocTranoBKka 3axa4un. 3a1a4a MOICTUPOBAHUS IIBEIHOM (PaOpUKH COAEPKUT
CJIEIYIOLIME UCXOHBIE TaHHBIE:

Ha tpukoraxunoit padpuke 50 mBei padotator Ha 50 MammHax 1Mo § 4acoB B
JIeHb U 10 5 aHe# B Henemto. JIrobas u3 3TUX MallluH B 11000 MOMEHT BO BpeMs pa-
OO0THI MOKET BBHIUTH U3 CTPOsi. B 3TOM citydae ee cpasy 3aMEHSIOT PE3epBHON Malllu-
HoHU. Eciii pe3epBHBIX MaIlMH HET, TO LIBEsI IIPOCTAUBACT 0 IOSBJICHUS PE3EPBHOM
MAaITUHBI, TPUYEM TOYACOBOM YOBITOK OT MPOCTOSI OJHOM miBen cocTaisieT 20 y.e.

TeM BpeMeHEM CIOMaHHYIO MAIlMHY MEePeIaloT B PEMOHTHYIO MacTEPCKYIO, TJIe
YUHAT B T€YEHUE 713 4 U BO3BpAILAIOT B LIEX YK€ B KAUECTBE pe3epBHOM. M3BECTHO,
4TO BpeMsi HapaOOTKM Ha OTKa3 JIJIsl IIBEWHOM MaluHbI cocTtaBisger 157425 4. Omna-
Ta OJIHOTO paboyero B peMOHTHOM MacTepckoi — 3,75 y.e. B uac. Jyis co3nanus 3amna-
ca pe3epBHBIX MAIIMH MpejjaraeTcss Kpome coOCcTBeHHbIX 50 MamMH apeHI0BaTh
enie HeckoybKo 1o 1eHe 30 y.e. B A€Hb. YHOPABISIOMIMNN JOJDKEH PEIINTh, CKOJIBKO
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pabounx cieayeT HaHATH s paboThl B MACTEPCKOM M CKOJIBKO MAIINH apeH10BaTh,
4TOOBI €XKETHEBHBIE U3/IEPKKU POU3BOICTBA ObLIIM MUHUMAJIbHBI.

Cxema nmpomecca u HpeIlBapl/lTeJILHblﬁ aHaJIu3

@opMalIbHO MOCTABJIECHHYIO BBIIIE 3a7a4y MOKHO 3alucaTh B BHJIE ONTHUMHU3a-
[AOHHOMU 3aJa4n:

COST(Np,NM) > min,

rae Np — uuciio pabourx, HAHUMAeMBbIX JUIsl peMOHTa,  NM — YKCIIO MAIlIvH,
apeHyeMbIX J1s co3nanus pesepa, COST — uznepxku, 3aBUCSIINE OT BIOOpa Be-
anyuH Np 1 NM.

CxemMa mnporiecca, B KOTOpoM (GOPMUPYIOTCS 3TU U3IEPKKH, IpUBEACHA Ha puc. 1.
[IockosBKy Mpolecc OTKAa30B MAIIMH CIyYalHBIM, TO peaJbHbIE M3AEPKKH, BO3HU-
KaroIlIre eXXeITHEBHO Ha MIBeHHOM (abpuke, OyayT ciydaitHbiMu. [loaTOMY BenmuunHy
COST wmbI onpeaenuM Kak CpeIHUE €KETHEBHBIE U3AEPKKH MPOU3BOJICTBA.

JluHun co cTpenkamMu Ha puc.l MOKa3pIBAIOT JBM)KCHUE IIBEHHBIX MAIIWH B
MPOLIECCE UX OTKA30B U PEMOHTA.

N
w MarmmHBI B 1IeXe
5N
2 157 =25
PezepBHbIE MALLMHEL =
-
> - >
A
(50)
N/
7 +3 T
o MarmHsl,
MEIEIII/IHBI OMKHUJarIIe pEMOHTAa
B PEMOHTE [ [ ] B
Puc. 3.44

[IBeitHbIi LIEX n300paxkeH B BUAe MHorokanaabHoit CMO ¢ 50 mectamu. MoxHO
MIOCTAaBUTh B COOTBETCTBHE 3TOMY Liexy mamsite GPSS, xotopas mmeer emkocth 50
€IMHMII, 2 B COOTBETCTBME MAlIMHAM — TPAH3aKThl, KOTOPbIE OYIyT 3aHUMATh MECTa B
ATOM MaMsITH Ha BpeMsi 0e30TKa3HON paboThl 157 £ 25 4.

PeszepBHbIe MalIMHBI 00pa3yloT ouepep K BeHOMY 1exy. ComMaHHas MalluHa
OCBOOOKIAET MECTO B IIEXE U MEPEXOIUT Ha yYaCTOK PEMOHTA. 31eCh OHA MOKET MO-
NacTh B Oyepenb, €CIM Bce pabouue yxke 3aHaTbl. OTPEeMOHTUPOBAHHAS MallllHA
BHOBbB IIOCTYIIAET B PE3EPB.

Takum 00pa3om, cucTeMa B 11€JIOM IPEJICTABIIsAET COOON 3aMKHYTYIO CETh MAacCO-
BOTO 00CITYy’)KMBaHUS, B KOTOPOH IMUPKYIUPYIOT S0 + NM 3asBOK (MaImH).
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JlanHast ceTb MOXET OBITh ONHCaHA CUCTEMOW HUHTErpo-auddepeHIHaTbHBIX
ypaBHeHu#. Ho moiiy4aroTcsi ypaBHEHUsI TaKOro THUIA, PEIIUTh KOTOpPhIE MaTEeMaTHU-
KaM JI0 CHX IMop He ymaercs. [lo MHEHWIO M3BECTHBIX MAaTEMAaTHUKOB, HET HAJCHKIIbI,
yto B Ompkaiiive 100 jieT mosiBITCS METObl TOYHOTO PEIICHUS TAKUX YPAaBHEHUM.

MMuTanimOHHOE MOJISTTMPOBAHKE TTO3BOJISET HAXOIUTh BCE HEOOXOAMMBIC XapaK-
TEPUCTUKU CUCTEM, HE COCTABJISISI M HE peliasi ypaBHEHUM.

Cpennue U3ep>KKY 3a OJIMH pabouMil 1€Hb MOKHO BBIPA3UTh CIAEAYIOIIUM 00pa-
30M:

COST =30(Np + Nm) + 8000(1- R),

rae Np — uucio pabouyux, HaHATHIX JIJIs1 pa0OThlI HAa y4aCcTKE PEMOHTA,

NMm- 4nciio apeHayeMbIX sl pe3epBa MaliuH (cBepX S0-TU COOCTBEHHBIX).

R — xoaddunreHT ucnoap30BaHus MIBEHHOTO 1I€Xa.

Bemnuuny (1-R) B dopmyne moxkHO Ha3zBaTh KOIG(HUIIMEHTOM MPOCTOST — ITO
CpeIlHssl O0Js BPEMEHHU, B TEUEHHE KOTOPOTO Ka)KJ0€ MECTO B IIeX€ MPOCTauBaET
(mBest mpoctanBaet 6e3 padoTel). [losTomy Benuuuna 8*(1-R) paBHa cpegneMy Bpe-
MEHU TPOCTOSI OJHOW IIBEM B TEYEHHE §-4acoBOro pabouero AHs, a BEJIMYMHA
20*8*(1-R) — 310 cpennue u3aep kKU 3a pabouuii 1eHb OT MPOCTOS OJHOM IIBEH, a
50*%20*8*(1-R) = 8000*(1-R) — cpennue uzgep>kku 3a paboyuii A€Hb OT MPOCTOS
Bcex 50-Tu mBen.

[lepBoe cnaraemoe B mpuBeneHHou dopmyse ainss COST BwipaxaeT U3IEPKKH,
KOTOpPBI€ BKJIFOUAIOT omuiaty 3a NM apenayeMbix maiuH (o 30 y.e. B IeHb 3a OJIHY
MalIuHy) ¥ OIUIaTy OJTHOTO JHS paboThl BceM Np pabounm, mo 30 y.e. B JI€Hb Kax-
JIOMY.

MonenvupoBaHue MPUXOTUTCS BHITIOIHATH TOTOMY, YTO MBI HE MOXEM HHBIM ITy-
TEM OTPENICTUTh BEIUYHHY R, BXOAsIIyI0 B QOopMYITy I U3ACPIKEK.

EctecTBeHHO OyneT mpearnonoKuTh, YTO B ONITUMAILHOM BapHaHTE CUCTEMBI KO-
s PuMeHT 3arpy3Ku MIBEHHOTO Iexa OyneT OJM30K K €IUWHHUIIE, T.€. YTO B ONTHU-
MaJbHOM BapUaHTe B 1eXe OyayT ImpakTudecku 6e3 mpocTtost paborats Bce SO miBei.
Torna cpemHsst HHTCHCHBHOCTh OTKa30B MAIlIMH A COCTaBUT BEIIMUUHY

A=50*%(1/157) = 1/3 (oTKa30B B 4ac),

rjae: 157 — cpenHee BpeMsi MKy OTKa3aMu OJHOM pa0oTaroIie MalliuHbl,
1/157 — cpenHsisi ”HTEHCUBHOCTH OTKAa30B OJHOM MAaIIMHBI,
50 — gncio paboTaronux MaIIvuH B 1I€Xe,
A - CpeIHsIsl MTHTEHCUBHOCTh OTKAa30B BCEX pa0OTArOIMX MAIIHH, T.€. CPEeI-
HEEe YKCJIO MAIlluH, OCTYMAloKX 3a 1 yac Ha y4acTOK peMOHTA.

MHTEeHCHBHOCTh pEMOHTA MAIIMH W JOJDKHA OBITH HE MEHBIIIECH ueM A (pabouue
JOJDKHBI YCIIEBATh PEMOHTHPOBATH 32 OJMH 4Yac B CPEHEM HE MEHBIIEC MAIIUH, YeM

3a 3TO BpeMsi IOCTYMAET):
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n=A,

rae u = Np *(1/7) — ©”HTEHCUBHOCTh PEMOHTa MaliuH BcemMu Np pabouumu, 7 —
CpelHee BpeMsi pEMOHTa MaIlTuHbI OTHUM pabounM, (1/7) — HHTEHCUBHOCTh PEMOHTA
MalIuH oJHUM pabouum. CiaegoBaTesIbHO

Np*(1/7) > 1/3,
Np >7/3,

Np > 2,3,
Np.min = 3.

Hcexons u3 TOro, 4To B ONTUMAIBHOM pelIeHnH Np = 3, MOKHO IIPEAIIOJIOKHUT,
YTO U YMCJIO PE3EePBHBIX MalIMH NM TakKe JOJKHO OBITh HE MEHBIIE TpeX, T.K. JJIs
TOro, 4ToObI 50 MammuH paboTano, a 3 HaXOJWIUCh B PEMOHTE, HY)KHO UMETh TPH pe-
3€pBHBIX MAaIlIMHBI.

BbINIONIHEHHBIN 371€Ch aHAIW3 SIBJSAETCA MPUOJIMKEHHBIM, HO OH IO3BOJSET
HayaTh repebop BapuUaHTOB C Oojiee UM MEHEEe PasyMHOTO PELICHHs, B KOTOPOM
YUCIO0 paboYMX U YUCIIO PE3EPBHBIX MAIIUH NPUHUMAETCS] PABHBIM TPEM.

Hanunmem Mozens I 3TOro BapyuaHTa yIpPaABJICHYECKOTO PELIEHUS U OIIPENEIIUM
11t Hero BennuuHy nsnep:xkek COST.

3amanue Ha pa3padoTKy HMUTAIIMOHHON YCTAHOBKH

1. PazpaboTaTh HMUTALIMOHHYIO YCTAHOBKY MOJEIIMPOBAHUS B PACIIMPEHHOM pe-

naxkrope GPSS.

2. Pa3paboTaTh Moyib30BaTENbCKUNA MHTEP(ENC MMUTAMOHHOW YCTAHOBKH IS

IpOBEJEHUS MoJenupoBanus (OkHO «BBoja maHHBIX», OKHO «J/lnHaMuku xona

HKCIIEPUMEHTay») 110 00pa3ily MPUBEIECHHOMN B 11.2.2. U U3JI0KEHHOU B CIPaBKeE MO

YHUBEPCAIBHOMY peakTopy (Gopm.

[locTpoeHre UMUTALMOHHOM MO/JeJIU Iponecca padooTsl GadpUKH

[TocTpoeHre UMUTAIIMOHHOM MO/IENIM HAYHEM C CO3/IaHUs IPOEKTa B PACUIMPEH-
HoM penaktope GPSS World
1. Jyig 3TOrO B OKHE MOJIEIH BHIOPATh TEKYIME MPOEKTHI U HAXKATh CO3JaTh IMPOEKT.
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Puc 3.45. Oxao Moaenei.

B OTKpBIBIIEMCSI OKHE YKa3aTh UMS IIPOEKTA U ONHCAHUE

Puc. 3.46.0xHO co3aHus IpOEKTa

2. Jlanee packpbIBaeM CO3/IaHHYIO MANKy HaIEro MPOeKTa U yaajseM ¢ailil Moaeny,
T.K. OH HaM HE HYXKE€H, KoJ OyneTr coduparbces 1o cxeme. [IpaBoii KHOKH MbIIIN
BbIOMpaeM MyHKT «Co31aTh CXeMy».

3. Co3nmaem cxeMy UMUTAIMOHHON MOJIENIA COTJIaCHO cxeMe mpoliecca padboTsl (ad-
PUKH TIOKa3aHHOM Ha puc.3.44.

I'eHepaTOoR
paboTanmx
Mall MH

MCXOOHEES OaHHEES
MOOeJIHMDOBRAHMA

YOpableHHE
B pDeMe HeM
MOOelHMpOBRaAHMA

FeMOHT

PaBoTa MamMH
B LUEXE

Puc. 3.47. cXOoaHBINA BU CXEMEI

[Tocne mocTpoeHus CXeMbl, HAUMHAEM 3anoJHATh 0J10ku (TObbI).
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4. Iepssiit TOb «I'enepaTop pabOTAIOIUX MAITHH.

Puc. 3.48. TOb «I'enepaTop paboTarOmMX MAIIHH)

5. J106aBUTh OJIUH BHIXOJI C TIOMOIIBIO KHOMKH 100aBUTh (Prc.3.49)

Puc.3.49. TOb renepatop MalivH «BXO/IbI/BBIXOIBI)

Puc.3.50. TOb reneparop padotaromux mamud «GPSS monaensy

biiok GENERATE ,,,53 renepupyet 53 TpaH3akTa B HYJIEBOM MOMEHT BPEMEHH,
YTO COOTBETCTBYET BBOAY B AeiicTBre 50-TH COOCTBEHHBIX MAIllMH U 3-X apeH/ye-
MBIX JIJIs pe3epBa.

6. Coznatb BTOpOoid TOb «PeMOHT MamnH
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Puc.3.51. Pemout mamma «OO011e TaHHBIEY

7. J106aBUTH OJIMH BXOJ M BBIXO/I

Puc.3.52. PemonT mammHe «Bxo1/BBIX0D))

8. B GPSS Mozaens 100aBuTH cieayroliee:
PUSK ENTER MEN Mozenupyer yCTaHOBKY MallliH Ha y4aCTOK PEMOHTA B LIEXE.

T.x. emxocTb namsitu MEN paBHa 3, To B Hee BOIIET 3 TPaH3aKTOB, & OCTaHYTCS B

COCTOAHHH OKHJAaHHUA B OUCPCAHN K IIaMATH.
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ADVANCE 7,3 3agepKuBaeT TpaH3aKThl Ha BpeMs 7 £+ 3 €quHUL, KOTOPOE COOT-
BETCTBYET BPEMEHU PEMOHTA MalllMH. Yepes Takoe CiydallHOe BpeMsl TPAH3aKThl, 3a-
HUMAOIIKE MaMsITh, OynyT BeIxoauTh u3 010ka ADVANCE u B cneayromem Oioke

LEAVE MEN ocBo6oxaaThk MecTo, 3aHnMaemMoe B maMsitd MEN.

Puc. 3.53. Pemout mamuu - GPSS moaens

9. Co3nate TOb «PaboTa malimH B riexe»

Puc.3.54. TOb «Pabora maivg B Liexe»

10. Jlo6aBuTh 2 BXoaa u 1 BEIXOL

Puc.3.55. TOb Pabora MmamuH B 1iexe «BX0abl/BEIX0OIBI»
11. Jo6aButs B GPSS mMozens cienyromue naHHble:
biok PUSK ENTER CEH monenupyeT ycTaHOBKY MallliH Ha paboyue MecTa B
uexe. T.x. emxocts namsatu CEH paBna 50, To B Hee BoiieT S0 TpaH3aKTOB, a 3
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TPaH3aKTa OCTAHYTCSA B COCTOSIHUU OXKHJIAHUS B OYEPEIH K NAMSITH, MOJICIIUPYS pPe-
3€pBHbBIC MAIIUHBI.

ADVANCE 157,25 3agepxuBaeT TpaH3aKkThl Ha BpeMs 157 £+ 25 equHul, KOTOpoe
COOTBETCTBYET BpeMEeHHU 0€30TKa3HOM paboThl MallivH. Yepe3 Takoe ciydaitHoe Bpe-
MsI TPaH3aKThl, 3aHUMAFOIINE aMsITh, OyayT BeixoauTh u3 61oka ADVANCE u B
CIeAyIoIIeM OJI0Ke

LEAVE CEH ocBo0Ooxnats Mecto, 3annMaemoe B mamsatu CEH. Anamorny-
Ho ctpokam 70,80 u 90, onuchIBaIOIIMM MPOX0KACHNE MAIIMH Yepe3 MBEUHBIN 1IEX,
ctpoku 100,110 1 120 onuchIBalOT ABMYKEHHUE MAIIIMH Y€pe3 y4aCTOK PEMOHTA.
TRANSFER ,PUSK nepecbuiaer Tpan3aktsl B 6510k ¢ Metkoit PUSK, uto coot-
BETCTBYET MEPEXOy OTPEMOHTHUPOBAHHOM MAIIMHBI - B KAUE€CTBE PE3EPBHOM - B
IIBEHHBIN 1IEX.

Puc. 3.56 TOb Pa6ora mamuH B 1iexe «GPSS moxens»

12. lo6aBum TOb «VcxoaHble JaHHBIE MOJAETUPOBAHUSD)

Puc.3.57. Ucxonubie nanubie moaenupoBanus «GPSS Monenby.

13. Jlo6aBum TOb «YmpaBnenrue BpeMeHeM MOICITUPOBAHUS

Puc. 5.58. TOb YnpaBneHnue BpeMEHEM MOAETUPOBAHUS
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TeHEPATOD
paboTapmmnx
MalME

MCXONHHE JAHHHE
MOfeNNpOBAHKA

VIpaBneHie
BpeMeHeM
MORENMPOBAHUA

PeMOHT

FaboTa MaluH
B lexe

Puc. 3.59. UcxoaHbIA BUI CXEMEI

14. Cobpatb Mozeinb 1o Harmiei cxeme. Haxats kHonky «CoOpaTh MO/IEINb) Ha
BEPXHEW MaHEIH.

Puc.3.60

J1OJDKEH TOTyYUThCS TAKOM KO

15. Pabora ¢ Moaesb1o mBeiiHOI (paOpuxku B penakrope popm. /g Havana pa-
00ThI ¢ pegakTopoM (opm BeiOepete «Daiiny» -> «HoBas gpopmay. nu Haxmute co-
yetanue kiaBuil CTRLAN.
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Puc. 3.61 OtkpsiTre GopmbI

16. [lanee HyxHO Vkazams mooens mBelHON (PaObpUKU W3 MAIKKU HAIIETO MPOCKTa

Puc. 3.62.
17. Beiopatb nmyHKT «Dopmbl» -> «HacTpoiika Moenn»

Punc.3.63
18. BoIcTaBUTh CIeayOUIME HACTPOUKHU MOJICIIN:

Puc.3.64. Hactpoiika moaenu
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19. BeiOpath nyHKT «HacTpoiika MOHUTOPUHTA.

Puc. 3.65

20. B nosiBuBIIEMCS] OKHE BBIOEPEM MHTEPECYIOIINE HAC TEPEMEHHBIE U MTAMSITH.
Ja nepemennoit COST HyxHO BbIOpaTh Mokasareib «Pe3ynbTar BeIYMCICHUS
L[EJIOYUCIICHHOU IIEPEMEHHON.

Puc.3.66. Hactpoiika MOHUTOpUHTA
21. Hnsa namstu CEH u MEN BwiOpaTh nokazarenu Koauuecmeo 3auamuvix -

Hutl, 3aepysxcennocms namamu, MakcumanoHoe KOIU4eCmeo 0OHOBPEMEHHO 3AHAMBbIX
aunuti, CpeoHee pemsi, B TCUEHUNU KOTOPOTO 3aHUMAETCSI JIMHUS.
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Puc.3.67. HacTpoiika MOHUTOpPUHTA

22. Jlnsg TutaHUpOBaHUS HKCIIEPUMEHTOB BXOJIUM B penaktop dopm Popma -
IInanuposanue s3xcnepumenma U HaUMHAEM 3aIOJIHEHUE TaOIUIBI ¢ [Jenesvix noxa-
3amerneti, AJi1 3TOTO OTKPOEM /Jlepeso 06vbekmog 011 MOHUMOPUH2d, PACTIOI0KEHHOTO
B IIPaBOM BepxHeM yriie. [lepeTackuBaemM MBIIIBIO XapaKTEPUCTUKU, TUHAMUKY KO-
TOPBIX MBI XOTUM U3Yy4uTh (puc.3.67). Hanee 3anonnseM Tadbmuiy @axmopst, N3 TH-
na gepesa: /[epeso mexcma mooenu, 3ateM Tabnuny [lnana sxcnepumenma.

23. Ha naHenu MHCTPYMEHTOB HaxaTh «/Iposepums ¢hopmy» niam KHOIKY F5.
Br16parh MyHKT MOJEIMPOBaHUS, HAYaTh MoJieTupoBanue. [{okaaTbcs 3aBepIieHus
AKCTIIEPUMEHTA.

Puc.3.68
[TomyuuBimuecs rpaduxu:
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Puc.3.69. Pe3ynbTar BhIUMCICHUS HEIOYUCICHHONW U BEIIECTBEHHON IEPEMEHHOM

Puc.3.70. KoanuecTBO 3aHATHIX JUHUM

Puc. 3.71. MakcuManbHOE KOJIMYECTBO OJJHOBPEMEHHO 3aHATHIX JIMHUMA
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Puc.3.73. Cpennee BpeMsi, B TCUEHHH KOTOPOT'O 3aHUMAETCS JTUHUS

Takum o0pa3om, B pe3ysIbTaTe BBINOJTHEHUS JaHHOW J1aOOpaTOpHON pPabOTHI
IIPOBEICHO CTPOUTENBCTBO IKCIIEPUMEHTAIIBHON KOMIBIOTEPHOM ycTaHOBKU «LIIBEn-
Has ¢abpuKa» W MPOBENIEHBI TECTOBBIC DKCIEPUMEHTHI.  Jlsl yiydiieHus: uHTep-
¢elica monp30BaTesis UMUTAMOHHOW YCTAaHOBKM HEOOXOAMMO pa3paboTaTh OKHO
«BB0/1a TaHHBIX» U OKHO «/IMHAMUKHN X0J1a SKCTIEPUMEHTA.

3ajaHus HA HCCIIelOBaHHEe

1. IlpoBecTu psii HSKCOEPUMEHTOB C PA3TUYHBIMU 3HAYCHHUSIMU BXOJHBIX Mapa-
METPOB U XapaKTEPUCTUK YCTPOICTB 0OCITYyKMUBaHHUS.
2. IIpoananu3npoBaTh pe3yJabTaTbl MOAECIUPOBAHUS IO CTAHAAPTHOMY OTYETY U
CJIeNIaTh BBIBOJIBI 110 BBIMOJHEHHBIM 3KCIIEPUMEHTAM.
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W

. B penakrope ¢hopm BbIBECTH pa3iMuUHbIE TUHAMUYECKHE I'paduku mo padoTe
KaHaJIbHBIX YCTPOUCTB (KOJMYECTBO 3aHSTHIX JIMHUH, CPEHEE KOIUYECTBO HC-
MOJIb3YEMBIX JINHUM, 3arPYKEHHOCTb YCTPOMCTB, CPEIHEE BPEMS 3arPyKECHHO-
CTH YCTPOWCTB, MPU3HAKHU 3arpy>KEHHOCTH YCTPOUCTBA, MAMATH U [Ip.).

4. Tlo xaxxmomMy 3 TpauKOB CAENIATh BHIBOIBI.

5. Hamwmcarp 3akimtoueHue no paboTe peanbHOW CUCTEMbI HA OCHOBE UMHUTAILIMOH-

HOTO MOJIETTUPOBAHUS ¥ PEKOMEHIAlIUHU 10 ONTUMU3AIUU PAOOThI CUCTEMBbI
6. Hanucarp pekomMeHAanuy Mo aJeKBaTHOCTH MMUTAUMOHHOW MOJENH U JaJlb-
HEWIIEN €€ MOJICPHU3ALUY.

3.3. MogenupoBaHue cuctembl nepeaayn nHopmaumm

IHocranoBka 3agaun|[50]. PaccmoTpuM cucTemMy yCTPONCTB MEpEIadn UH-
dbopmaruu, COCTOSIIYIO U3: Tiepearole cranuuu; 9BM; kaHasia nepegadu WH-
dbopmaruu.

Puc. 3.74. Cucrema ycTpoicTB niepeaaun nHdopmauu

OBM B cBorwo ouepenn coctout uz: O3V, nponeccopa u Oydepa, hopmupyro-
niero 0soku pasmepoM B 8 kazpoB. [Ipu atom B O3Y moryT xpanuthes kaapsl 0.5c,
3aTeM OHM YJAJISIOTCA, TaK KaK CUUTAIOTCs ycTapeBmMMu. OnHa U3 3a1a4 — 3TO MO-
JyudeHue 3HadeHus oobema nmamsatu O3Y takuM, uyToOBI cucTeMa paboTtana 0e3 1mo-
Teph 3a Bpems paboTel, paBHOTO Sc. [yt onrcanust mojaenu Bocnonb3dyemcss GPSSW.
Taxske He0OXOAMMO OTIPENIETUTh XapAKTEPUCTUKHU KaX0T0 13 y3510B DBM.

IHocTpoeHnne cTPyKTYpPHOI cXeMbI IPOXO0KAeHUs TpaH3akToB. Ha puc.3.75
MPE/ICTABIICHA CXEMa IPOXOKIECHUS TPAH3aKTOB.

Puc. 3.75. CtpykrypHas cxema moaenn CMO
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[Tpu 3TOM BO3HUKAIOT JIBE Odepean: Mexay omeparopom Adopt (mpucBoeHHE
TpaH3akTam obmiero cemeiictBa) u O3V, mexay Oybepom (0ObETUHSIONIETO TPaH-
3aKThI 110 8) Y NIMHOW Mepeaadyn JaHHBIX.

AJITOPUTM NPOXOKIEHHUS TPAH3AKTOB
1 —renepupyercs TpaH3aKT;
2 — IIPUCBOEHME TPAH3AKT 5-0I'0 CEMENCTBA,
3 — MIOCTaHOBKA TPAH3AaKTa B OYEPE/b;
4 —xox B O3Y;
5 — BpeMeHHasl OTMETKa 1;
6 — BBIXOJ1 U3 OYEPE/IN;
7 — mpoBepKa 3aHATOCTH npoueccopa: JJA- nepexon k nyHKTy 8 ; HET- oxunanue B
IIYHKTE 7;
8 — BpeMEHHasi OTMETKA 2;
9 — BBIXOJ 13 MaAMSTH;
10 — BBIYMCIEHNE PA3HOCTH BPEMEHHBIX OTMETOK;
11 — ecniu paznocTs Oonbine unu pasasiercs 500, To nepexon kK nyHkty 12; HET —k
NyHKTY 13;
12 — ynaneHnue TpaH3aKTa;
13 — 3ansTHE TIPOLIECCOPA;
14 — 3anepxka 25t 2 ;
15 - ocBOOOXIEHHE MPOLIECCOPa;
16 — popmupoBanue 6J0KOB 110 §;
17 — navano ouepenu ;
18 — BX0J1 B KaHaJ niepeaun Kajapos;
19 — BBIXOJ K3 OUEpeH ;
20 —3angepxkka 160+ 20;
21 — BBIXOJ M3 KaHaja ;
22 — ynajneHue TpaH3aKTOB;
23 — noBtopenue 1-22 B reuenne 5000 e1MHUI MOAEIBHOTO BPEMEHH.
3ajanne HA pa3padOTKy HMUTANMOHHON YCTAHOBKH
1. PazpaboTaTh MMUTAILIMOHHYIO YCTAHOBKY MOJEIMPOBAHUS B PACUIUPEHHOM pe-
nakrtope GPSS.
2. Pa3paboTaTh Mmosib30BaTENbCKUA HHTEp(EC MMUTAIMOHHOW YCTAHOBKH JIs
MpOBEJEHUs MojeIupoBanus (OKkHO «BBoaa maHHBIX», OKHO «/l[uHamuku xojna
HKCIIEPUMEHTay») 10 00pa3ily NPUBEIEHHOMN B 11.2.2. U U3JI0KEHHOU B CIpaBKeE MO
YHUBEPCAITBHOMY penakTopy Gopm.
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ITocTpoeHue UMUTALIMOHHON MO/Ie/IM B PACILMPEHHOM peIaKTope

Hannas 3amaua umeetr GPSS pemenne, kotopoe npuseneno Ha cante[S0]. Ilo-
CTpOEHNE MMUTAIMOHHOW MOJENN yCTPOMCTB mepenadyd MHPOpMalud  HAYHEM C
CO37aHMs JIOTUKH OJIOKOB WJIM ajropuTMma B BUje cxembl. [locTpoeHue 3Toil cxembl
SBIISIETCS. HA CaMOM JieJie pa3pabOTKOW MpoeKTa MMHUTAIMOHHOW Monenu. OOrmias
cxema paboThl YCTpOMCTBa mnepeaayr HHPOpMalMKd COTIacHO puc. 3.75 A0mKHA BbI-
TJISIIETH CIEAYIOIMHUM 00pa3oMm:

Puc.3.76. Cxema paboThl cuCTEMBI NIepeiadyu HHPOPMALIIH

Iar 1. OtkpeiTh pacumpensslii penaktop GPSSW. B bubauomexe moodeneu
IPaBOM KHOIIKOM MBIIIM B Texywux npoekmax CO34aAAM IPOEKT MOJ Ha3BaAHUEM
Mooenuposanue cucmemi nepedauu ungpopmayuu (puc.3.77).

Puc.3.77. Co3nanue nmpoekra
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Yepes meHto Daiin u noamenro Cozdams cxemy WA HaBeIeM Kypcop MBI Ha
MPOEKT U MPaBOM KHOIMKOM MBIIIA CO3/1aIUM HOBYIO cxemy (puc.3.78), KoTopyro co-

xpaHuM yepe3 MeH Paiin — Coxpanume xax..nojJ Ha3BaHueM Cucmema nepedayu
ungopmayuu.

Puc.3.78. Co3nanue cxeMbl

Ilar 2. Ha paGodem cTosie cxeMbl MpaBoi KHOMKOW MBIIIM MOXHO CO3JaTh 5
TODBOB M pacnonoXuTh UX TaK, KaKk MOKa3aHO Ha puc. 3.75. J[BoliHOe Ha)xkaTue JaeT
HaM BxoJ B TOb, B KoTopoM HeoOxoauMo nponucaTe HazBanue TOba, ykazath BXo-
Ibl ¥ BBIXOJBI. Takum 00pa3om, co3gaem rpymiy TOboB, ¢ Ha3BaHUSMU U BXOAaMU-
BBIX0J/IaMH, KOTOPBIC IIOTOM COCJIMHSIEM MEXKIy COO0M, Kak ykazaHo Ha puc. 3.75.

Puc.3.79. Cxema nepenauu uHbopmaiuu

Ilar 3. [Tpexae yem 3anoaHuth GPSS— Monenu B TObax, Heo6X0o1uMo poBe-
puth padotocnocobnocts GPSS—mporpammel B cpene moaenupoBanus. B atux 1e-
JSIX CO3/1aJIMM HOBYIO MOJIeIb yepe3 MeHio Datin — Cozoame modens. Cronupyem
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nporpammy u3 npuinoxeHus [19 u BctaBum B padounii cron Hosoti modenu 1 coxpa-
HUM 11011 Ha3BauueM GPSS-moodensv cucmemst nepedauu ungopmayuu (puc.3.79).

Puc.3.79. ®parment nporpammsl GPSS — Mmonenu cucremsl iepeaaun nHdopmauu

MonenupoBaHue NPUBOIUT K CTaHIAPTHOMY OT4eTy (puc.3.80)

Puc.3.80. CTaHmapTHBIN OTYET B PACIIUPEHHOM PEAKTOPE

Takum 06paszom, Mbl yoeaunuch, uto Hama GPSS - monens padouas.
Ilar 4. Teneps B TObax nponumem GPSS-monenu.
TOb Bxoausie nanubsie. GPSS — monensb:
RAM EQU 1 ;npucBoeHne UMEHH NaMsTU
CPU4 EQU 1 ;npucBoeHHE UMEHH MTPOLIECCOPY
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HBUS EQU 2 ;npucBoeHr€ UMEHH KaHATYy JaHHBIX
LN1 EQU 1 ;nmpucBoenue uMmenu 1 ouepenu(kanana)
LN2 EQU 2 ;npucBoeHre UMeHH 2 ouepein(KaHasa)
RAM STORAGE 19 ;3nauenune mamstu
TOb Ynpasnenue BpeMenem moaenupoBanua. GPSS — monens:
GENERATE 5000 ;cuetunk BpemeHH (Taiimep)
TERMINATE 1
START 1,,,1
TOBb Ilepenaromas cranuus. GPSS — monens:
GENERATE 10,3 ;npou3BoACTBO 3asiBOK
ADOPT 5 ;npucBoenue TpaHzakTam 5 aHcamoOIIs
QUEUE LNI1 ;navano 1 ouepenun
TOb O3Y.GPSS — moznens:
ENTER RAM ;BxoJ1 B naMsITh
MARK 1 ;BpemenHas oTMmeTka |
DEPART LNI ;konen 1 ouepenun
GATE NU CPU4 ;nipoBepka 3aHATOCTH yCTPOMCTBA
MARK 2 ;BpemeHHass OTMETKA 2
LEAVE RAM ;BbIX0J U3 IIaMSITH
VR1 VARIABLE (P2-P1) ;apudmeruueckas ornepanus
TEST GE V§VR1,500,MOD ;nposepka BpemeHU HaxoxaeHus B O3Y
TOb IIporneccop.GPSS — moxens:
TERMINATE ;BbIBOA KaIpOB U3 MOJEIU
MOD ADVANCE ;npoomkuTh
SEIZE CPU4 ;3anstre npoueccopa
ADVANCE 25,2 ;3anep>xka Ha 00paboTKy
RELEASE CPU4 ;ocBoboxaeHue mpoieccopa
TOb bydep.GPSS — monens:
ASSEMBLE 8;dbopmupoBanue 6J10k0B 110 8
QUEUE LN2 ;navano 2 ouepenu
TOb Kanan nepenaun unpopmannu (160,20mc).GPSS — mozens:
SEIZE HBUS ;Bxon B kaHal
DEPART LN2 ;konen 2 ouepenu
ADVANCE 160,20 ;nepenaya mo kaHaiy
RELEASE HBUS ;BpIxoxa u3 kaHana
TERMINATE; BbiBOI KaApOB U3 MOJEIN
[IpoBoast MoaenupoBaHWE, IOJYy4YaeM CTAHJAPTHBIA OTYET, TAKOW, KaK Ha
puc.3.80 u GPSS-Moaens cucremsl nepenayu uHbopmaruu (puc.3.82)
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Puc.3.82. ®parMeHT KoJia MpOrpaMMsl

Ilar 5. ®opmupoBaHue pe3yibTaTOB MOACJUPOBAHUA B peakTope ¢popm
B Penaktope popm BeiOepem Daiin — Ykazamv moodensb, OTKpOEM HEOOXOIUMYIO
GPSS-monens (puc.3.83).

Puc.3.83. HoBas ¢opma

Jlanee BbIOMpaeM HACTPOUKY Mojenu yepe3 MeHio Dopmel - Hacmpotixa mo-
oeau u Hacmpotixy monumopunea (puc.3.84 -3.85)
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Puc. 3.84. Hactpoiika moaenu

Puc. 3.85. HacTtpoiika MOHUTOpUHTA

Ilar 6. [lnanupoBanue 3KCNEPUMEHTOB. {15 MIIaHUPOBAHUSL YKCIIEPUMEH-
TOB BXOAUM B penaktop ¢hopm Popma - Ilnanuposanue sxcnepumenma 1 HaYNHAEM
3anojgHeHue Tabnuibl ¢ [/enesvix nokazamerneii, 1jisl 3TOTO0 OTKpoeM /lepeso obvek-
MO8 011 MOHUMOPUH2d, PACTIONOKEHHOTO B IpaBoM BepxHeM yrie. [leperackuBaem
MBIIIbIO XapAKTEPUCTUKHU, JUHAMUKY KOTOPBIX MbI XOTUM HU3y4uuTh (puc.3.86). Jla-
Jee 3anoiHseM Tadauiy @axmopsi, U3 TUNA AepeBa: Jepeeo mexcma mooenu , 3aTeM
Tabnuny /lnana sxcnepumenma.
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fD‘EK‘I’Opr LlEﬂEEI:IE NoKazaTen« Mran CEPMM SKCNEPpUMEHTOE

Hazsanue Mcesponmm obwekrta Twun obbexkta Hassanwe CHA  PerwciputyeTcs B 3k
CpeaHes KOAWMHECTED MCMOALIYEMBIX AMHWEA Ram MamATs SA
JarpyeHHoCTh NaMATH RaAM MamATs SR
CpeaHes EpeMsA, B TEYHEHWW KOTOPOro 3aHMMasTCA nuHuA  RAM MarATs ST
Cpeares KoAWMHECTED TRAHIEKTOE B OHepeamn LM1 Ouepeab QA
MakcumansHoE KONWYECTES TPaHIaKTOE B OHEREaN LM1 Ouepeab QM
CpearHes EpEMA, NMPOB0AWMMOE TRPEH3AKTaMK B OYEpEan LM1 Ouepeab QT
Cpeares KOAWHECTED TPAHIAKTCE B O4EpeaM LM2 QOuepeab QA
MakcumansHoe KONUMUECTES TPAHIAKTOE 5 CHEpEAM LM2 Ouepeas QM
Cpeares EpemMs, NPOS0AMMOE TPaHIaKTaMK B CUEpEAN LM2 Ouepeas QT
JarpyeHHOCTE YCTpOMcTES CPU4 Ycrpoticteo  FR
Cpearee EpemMs Ha KOTOPOE 3AHWMAETCA YCTPORCTED CPU4 Ycrpoticteo T
KonwuecTeo Tpan3akTos, SaHMMaELLNK YCTRORCTED CPU4 ¥crpoticteo  FC
MNpusHak NpepLiEanva yoTpoicTea CPu4 Ycrpokicteo  FI

Puc. 3.86. [lmannpoBanue 3xciepuMeHTa

[Tocne 3anonmHeHust mposepsieM (popmbl uepe3 MeHo Dopmwur — IIposepumu
gopmy. 3nech Ha NpesioKeHue cpeabl MoaenupoBanust Coxpanums gopmy coria-
maemMcsi ¥ coxpassieM ¢ paciupenuem *.fog. B BeimaBiieit oopme npoBoaUM MOJIe-
nupoBanue (puc.3.87).

Puc.3.87. MonenupoBaHue
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Ilar 6. O6paboTka pe3yabTaTOB MPOBOJUTCS B MEHIO Pe3ynvmamol. 31€Ch
HAXOJIATCS BCE PE3YNIBTAThl HAIIETO MOJEIMPOBAHUS: 001mas nudopmaus, TMHAMHU-
Ka MoKa3aTelnen, CTaHAapTHBIA oTueT, TeKCT Mojenu GPSS u ap. B mento Jlunamuka
nokasartenei MoxHO chopMmupoBaTh Bce rpaduku, 3aka3aHHble HaMu B Hacmpotixe
MmoHumopunea(puc.3.88).

Puc.3.88. Pe3ynbTaThl MOAEIHpPOBAHUS

Takum o0pa3om, B pe3ysbTaTe BBINOJTHEHUS aHHOW J1aOOpaTOpHON pPabOThI
IIPOBEICHO CTPOUTEIBCTBO IKCIEPUMEHTAIBHOW KOMIIBIOTEPHOM yCTaHOBKU «Moje-
JUPOBAHUE CHUCTEMBI TepeAadyr MHGOpMalUUW» B BUJE UMHUTAIMOHHONW MOJIEIH M
MIPOBEJICHBI TECTOBBIC PKCIEpUMEHTHI. [[1s1 ymyumienus: uatrepdeiica mojb3oBaTess
MMUTAIMOHHON YCTaHOBKU HEOOXOIUMO pa3padboTaTth OKHO «BBoga JaHHBIX» U OKHO
«JluHAMHKH X014 DKCIIEPUMEHTA.

3allaHI/Iﬂ Ha UCCJICIOBAHME U MOJICTUPOBAHUEC

1. IIpoBecTu psif SKCIEPUMEHTOB C PA3JIUYHBIMU 3HAYEHUSMHU BXOJHBIX Iapa-
METPOB U XapaKTEPUCTUK YCTPOUCTB 0OCITYKUBAHUS.
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2. IIpoananu3npoBath pe3yabTaTbl MOAEIUPOBAHUSA 10 CTAHIAPTHOMY OTUETY M
CHEJAaTh BBIBOJIbI ITO BBIIIOJHEHHBIM SKCIIEPUMEHTAM.

3. B penaktope ¢opM BeIBECTH pazIudIHbIC JUHAMUYECKUE TpaduKu 1Mo paboTe
KaHAJIbHBIX YCTPOUCTB (KOJUYECTBO 3aHATHIX JIMHUM, CPEJIHEE KOJIMYECTBO HC-
MOJIb3YEMBIX JIMHUM, 3arPYKEHHOCTh YCTPOMCTB, CPETHEE BPEMSI 3arPYKEHHO-
CTH YCTPOMCTB, MMPU3HAKHU 3aTrPY>KEHHOCTH YCTPOMCTBA, MAMSTH U JIp.).

4. Tlo kaxxnomy u3 rpaUKOB C/IeNIaTh BHIBODI.

5. Hamwmcars 3akitoueHue mo pabote peaibHOM CUCTEMbl HA OCHOBE UMHUTAIIMOH-
HOT'O MOJICJTUPOBAHUS U PEKOMEHAAIMH 110 ONTUMHU3AIUU PAOOTHI CUCTEMBI.

6. Hanucath pexomMeHaluu 1o aJeKBaTHOCTA UMUTAIMOHHON MOJICNIH U J1allb-
HEWIIEN €€ MOJICPHU3ALUY.

3.4. 3agaum Ha y4yebHo-nccnegoBaTenbCckoe MogenmpoBaHmne

VY4ebHo-uCCIe10BaTeNhCKOE MOJICTUPOBAHUE IIMPOKO HCIONB3YETCS MPHU BbI-
MOJTHEHUY KYPCOBBIX M BBIITYCKHBIX KBATM(PUKAITMOHHBIX padoT.

Huxe npencrtaBieHsl 3aaud HA Y4EOHO-HCCIEAOBATENIBCKOE MOJEIMPOBAHUE
HEKOTOPBIX Y3JI0B KOMIIBIOTEPA U BBIUUCIUTEIBHBIX CETEH B Cpele PaCIIMPEHHOTO
penakropa GPSSW. 3neck Mbl MCHONIB30BAIM MaTE€pUAIIbI, U3JIOKEHHBIE HA CaWTax
dbopyma mporpammuctoB [50, 51], B KOTOPBIX MOKHO HaWTH U APYTHE 3aJa4d U UX
pewmennst HAGPSSW.

3.4.1. MoOenupoeaHue y3na pacripedesieHusi UHgpopmayuu

IlocTaHoBKa 3aga4u. 3aJlaH HEKOTOPBIN y3€] BBIYUCIUTENBHON CETH, CTPYK-
TypHas CXeMa KOTOPOU UMEET BU/L:

OCHOEHOR
HaKOMMTENkE o
KaHan

pEezepEHEIA
KaHan

Puc. 3.89. CtpykTypHas cxema MOAEIN

CornacHoO JaHHOU cXxeMe MOCTPOUTh KOMITBIOTEPHYIO YCTAaHOBKY B Cpelie pac-
IIUPEHHOTO peaaKTopa. byaem cuurtarh, 4TO MPHOPUTET TPAH3AKTOB, MPOXOAITUX
yepe3 y3el, oguHakoB. Cxema MOJAEIH B BUAEC CHCTEMbI MacCOBOTO OOCITYKHBAHMS
npejacTaBiieHa Ha puc.3.90.
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Puc. 3.90. Mozaens B BUAE CUCTEMBI MACCOBOI'O 0OCITY>KHMBaHUS
3ananus Ha pa3pa0OTKY KOMIILIOTEPHOH YCTAHOBKH H MOJEJIHPOBaHHE

1. ITocTponuTh KOMIBIOTEPHYIO YCTAHOBKY B BHJI€ UMUTALlMOHHOW MOJIENM B Cpe-
ne pacimmpennoro pegakropa GPSSW, ucnonb3ys pelieHue npeacTaBieHHON
B BUJIE ITporpamMMbl MoJienpoBanus Ha s3bike GPSS (npunosxenue 1110).

2. Pa3pabotath nosb30BaTENbCKUI MHTEPHENC UMUTALIMOHHON YCTAaHOBKHU JJIs1
POBEJCHUS MOJeIUpoBaHus (OKHO «BBojia TaHHBIX», OKHO «J[MHaMUKH X012
HKCIEPUMEHTa») M0 00pa3ily NpUBEIECHHON B 11.2.2. U U3JI0KEHHOU B CIIpaBKe
110 YHUBEPCAIBLHOMY peaakTopy hopm.

3. IIpoBecTy OTNIANKy ¥ IPOBEPUTH aAEKBATHOCTH MOJENH.

4. Cpenath aHaIU3 NOJYYECHHBIX PE3YJIbTATOB MOACIUPOBAHUSI.

3.4.2. ModenuposaHue ycmpotcmea obpabomku uHghopmayuu

IHocTanoBka 3aga4yu. B y3en kommyTanuu cooOIIEHUM, COCTOSIIUNA U3 BXO/I-
Horo 0ydepa (BUF1+BUF2, T.x. orpaHuyeHure UJeT 1o 2M HarpaBJIE€HUsIM), IPOLIeC-
copa PROC, nByx BBIXOAHBIX JIMHHUH, MOCTYMAIOT COOOIIEHUS C JABYX HampaBiie-
Huti(puc. 3.91).CoobmieHuss ¢ 0JHOTO HAIMpaBJICHUS MOCTYMAIOT BO BXOJHOU Oydep,
o0OpabaTtbIBatOTCs B mpoiieccope, 0yhepu3npyroTcs: B BIX0IHOM Oydepe nepBoi Jin-
HUU U TIEPEJIAt0TCs 10 BBIXOMHOW JUHUU. COOOIIEHHS CO BTOPOM JUHUU 00padaThI-
BAIOTCS aHAJIOTUYHO, HO MEPEIal0TCs Yepe3 BTOPOMl BBIXOAHOUM Oydep 1mo BTOpoH Ju-
Huu. [IpumeHsemMbIil B cCTEMe METOI KOHTPOJISI OTPAHUYMBAET YHUCIO OJTHOBPEMEH-
HO MPUCYTCTBYIOIIUX MO KAXKJIOMY HaIllpaBJIEHUIO COOOIIEHUM 10 TPEX.

Puc. 3.91. Ctpykrypnas cxema mogenun CMO

JIs CTaTUCTUYECKOTO KOHTPOJISI 3a YTEPSHHBIMU COOOIIECHHUSIMU BBOIUTCS
yctporicteo BUF OUT.
B npunioxenuu npejcraBieHa nporpaMma MojienupoBanus Ha sizbike GPSS
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3aganus Ha pa3padoTKy KOMNbIOTEPHOH YCTAHOBKH M MO/IeJIMPOBaHHE

1. ITocTponuTh KOMIBIOTEPHYIO YCTAHOBKY B BHJIE MMUTALIMOHHON MOJEIH B Cpe-
ne pacimpennoro pegakropa GPSSW, ucnonb3ys pelieHre npeacTaBiIeHHON
B BHJIE ITporpamMmel MoaenrpoBanus Ha s3bike GPSS (mpunoxenue [111).

2. Pa3paborarh moab30BaTENbCKUM MHTEp(ENc UMUTALMOHHOW YCTAHOBKU IS
IPOBEJCHUS MOJIETUPOBaHus (OKHO «BBosa NaHHBIX», OKHO «JIMHAMMKH X012
HKCIIEPUMEHTa») 10 00pa3Lly NMPUBEACHHOM B 11.2.2. U U3JI0)KEHHOU B PYKOBOJ-
CTBE JUJIs IOJIB30BATENS IO PEAAKTOPY (HOPM.

3. IIpoBecTu OTNIANKY ¥ IPOBEPUTH aJEKBATHOCTH MOJEIIH.

4. Cpenatb aHAJIU3 MNOJYYEHHBIX PE3YIbTATOB MOJEIUPOBAHMSL.

3.4.3. ModenuposaHue ycmpoucmea 0bpabomku u cxxamusi 0aHHbIX

IHocranoBka 3agauu. Ha puc 3.92 npencrasieHa cxema ycTpoicTBa 00padoT-
KA ¥ CcKaTths JaHHBIX. OHA COCTOWUT U3 MIECTH OCHOBHBIX OJIOKOB: MCTOYHUK HH(MOP-
Maiu A, UCTOYHUK MHpopmaruu B, ncrounuk undopmammu C, 6710k 0TOpaKOBKH
JTAHHBIX, OJIOK C)KaTHsI TAaHHBIX U 010K 00pabOTKU JIaHHBIX.

MorosHwk % [ EERTE T KoTosHms
WHD P WHIRORMEL WA WHORMAL WA
o

i

Bnaok orfpakosi
OaHHEX

Bnok cxaTia
DAHH BN

Enok obpaGorm
DAHHER

!

Puc. 3.92. CtpykTypHas cxema MOAEIN

N3 tpex ucrounukoB uHbopmanuu A, B u C nanHple MOCTyMmamOT Ha OJOK OT-
OpakoBku gaHHBIX. [locime oTOpakoBku Ha 00K Cxkatus moctynaeT 80% mnaHHBIX. B
0JI0Ke C)KaThs JAHHBIX BBITIOJHSICTCS OTIEpalisl CKaTHUsSl JAHHBIX, B PE3yJIbTaTe KOTO-
PO BBIXOJTHOM MOTOK BTOPOTO Oyioka ymeHbiaercs Ha 90% 1mo cpaBHEHHIO C BXO/I-
HbIM. [locie 3Toro maHHbIe MOCTYMAOT B 010K 00paOOTKH.

dopMajau3anug U aJropurMusauusa Moaeau. Iloctpouts Monenb yCTpoOu-

CTBa MEpPeIaur JaHHBIX B BUJIC PA30MKHYTOW CETH CHCTEM MacCOBOTO OOCITYKHBaHUS

(CMO), rae kaxaas CMO OyaeT MoAeIMpOBaTh OJHO WK HECKOJIBKO YCTPOMCTB HC-
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XOJIHOM CHCTEMBI Nepeaadn JaHHbIX. CXemMa MO/ B BUJIE CUCTEMBI MaCCOBOTO 00-
CITy’)KUBaHUs n300pakeHa Ha puc.3.93.

THTTECET I =

Puc. 3.93. Cxema monenu CMO

3aganus Ha pa3padoTKY KOMIILIOTEPHOH YCTAHOBKHU H MO/IeJINPOBaHMe

1. TIocTpOoUTHh KOMITBIOTEPHYIO YCTAHOBKY B BHJI€ UMUTALIMOHHOW MOJIENN B Cpe-
ne pacupeHHoro penakropa GPSSW, nenone3ys pemenue npeacTaBieHHOM
B BUJIE ITporpamMMbl MojienrpoBanus Ha s3eike GPSS (npunosxenune [110).

2. Pa3paborarh moab30BaTENbCKUM MHTEp(Ec UMUTALMOHHOW YCTAHOBKU JJIs
IPOBENCHUS MOJEIUpoBaHus (OKHO «BBoma maHHbIX», OKHO «/InHaMHKK X012
HKCIIEPUMEHTay») M0 00pa3Iy NPUBEACHHOMN B M.2.2. U U3JI0)KEHHOW B PYKOBO/I-
CTBE TI0JI30BATEJIS 110 PEAAKTOPY (POPM.

3. IIpoBecTu OTIAAKY U IPOBEPUTH aACKBATHOCTH MOJIEIIN.

4. Cpenatb aHAJIN3 MOJYYEHHBIX PE3YIbTATOB MOJEIUPOBAHMSL.

3.4.4. ModenuposaHue pacrpederieHHou cucmembl obpabomku
u nepedaqyu OaHHbIX

ITocranoBka 3agauun. PaccMoTpuMm cuctemMy mepenadd JTaHHBIX, COCTOSIILYIO
u3:
* Tpex nyHKTOB A,B u C;
* ity muHu AB1, AB2, AB3, BC1 u BC2

APl =

-
S4rac = ABZ B
-

Puc. 3.94. Cucrema nepenaun JaHHBIX

JlanHasi cuctema nepefadyu JaHHBIX 0OecreynBaeT nepeaayy nakeToB JaHHBIX
u3 nyHKTa A B myHKT C yepe3 NpomMeKyTOuHbIl MyHKT B. B myHKT A makeTsl nmocry-
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narT yepe3 8+4mc. Tam onu Oydepusytorcs u nepenarorcs no juauu AB1, AB2,
AB3. B nynkre B onu 6ydepusyrorcs u nepenatorcsa mo nmuanu BC1, a mpu moctu-
YKEHUU IOPOTOBOI0 3HAYEHHUS B MyHKTE A 1o auHun BC2.

Tpebyetcs cMoaenupoBaTh MpoxoxkaeHue depes cuctemy 1000 makeToB naH-
HBIX U ONPEACIINTh XapaKTEPUCTUKHU OYepeNer B MyHKTaxX A U B M BEpOATHOCTH UC-
nonb3oBaHus JuHUM BC2. OnpenenuTe MakKCUMajdbHO BO3MOYKHYIO MHTEHCUBHOCTD
BXOJIHOTO MTOTOKA MaKeTOB JaHHBIX, IPU KOTOPOM cHUcTeMa paboTaeTr 6e3 moTepk.

IHocTpoenne cTPyKTYpHOIl cxeMbl Moaeau.OnrcaHnue CETU B BUAE CUCTEMBI
MaccoBoro obcmyxkuBanus B Buje Mmoaern CMO npencraBieHo Ha puc. 3.95.
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Puc. 3.95. CtpykrypHas cxema moaenu CMO

311ech MYHKTHI — CTATUCTUYECKUE OOBEKTHI TUIIA OUEPEIb;
JMHUM — annapaTHble 0OBEKTHI TUIIA TIPUOOP;

[AKEThI JAHHBIX — TPAH3aKTBHI.

3a eIMHUIlY MOJIETTLHOTO BpEMEHHU (€.M.B.) IPUHSATH 1 MC.

@opManu3anug U AJIropuTMusanus mMoaeau. OopMallbHO CXeMa MOJETU
UMeeT BBITSHYTHIN Buj (puc.3.95) ¢ HEKOTOPBIM KOJUYECTBOM Y3JIOB (IIEPEXOJIOB).
DT0 Jenaercs i peali3aliy MNepeladyd MakeToB MO YETHIPEM JIMHUSIM U MOJIETTUPO-
BaHUsI COOEB B HUX.

AJIrOpuT™M

1 — renepanus Tpan3akra uyepes 8 + 4 €.M.B.;
2 — ecld o4Yepeb Ha epeaady MeHbIIe 25, ToO BHU3, HHA4Y€ B IyHKT 37;
3 —3aHATH ouepeab | Ha nepenavyy ot A k B;
4 — paBHOBeposiTHas nepenaya 3asBok: ABl-nepexon B nmyHkT 5;AB2 — nepexon B
nyHKT 10; AB3 — nepexon B nyHKT 15;
S — 3aHATH yCTPOMCTBO - MuHUI0 AB1;
6 — BBIITH U3 ouepeau 1;
7 —nepenaya o tuHUM ABI - 3a Bpemsa 23 £ 6 mc;
8 —0CBOOOIUTH YCTPOUCTBO - TMHUIO AB1;
9 —niepeiitu k nepegaue ot B x C;
10 — 3aHATH yCTPOMCTBO - TuHUIO AB2;
11 —BwriiTH U3 odepenu 1;
12 —nmepenaya o nunuii AB2 - 3a Bpems 34 £ 8 mc;
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13 —0cBOOOAUTH YCTPOUCTBO - TUHUIO AB2;

14 —nepeiitu k nepenave ot B k C;

15 —3anATH yCTPOUCTBO - JInHUIO AB3;

16 —BbIliTH U3 Ouepenu 1;

17 —nepenaya no nuauit AB2 - 3a Bpems 25 + 2 mc;

18 —0cBOOOUTH YCTPOHCTBO - TUHUIO AB3;

19 —nepeiiTu k nepenaue ot B k C;

20 —ecnm ouepeap Ha nepeaady menbiie 20, TO BHU3, MHAY€ B MyHKT 38;

21 —3aunsaTh ouepear Ha nepeaavy ot B k C;

22 —ecnu o4epeb Ha iepeady MeHblle 12, To BHU3, HHAY€e B IyHKT 26;

23 — 3aHATh o4yepeab Ha nepeaady ot B k C;

24 —ecnn ouepenb>12, To mepexo1 B MyHKT 20;

25 —3aHATH Oo4yepenp Ha nepenady ot B k C;

26 —paBHOBeposATHas nepenada 3asBok :BCl-nepexon B myHkT 27;BC2— nepexon B
MYyHKT 32;

27 — 3aHATH yCTPOUCTBO - JInHUIO BC1;

28 — BBIWTH U3 OUepeu 2;

29 —nepenaya no e BC1— 3a Bpems 8 + 4 mc;

30 —3a1eCTBOBATh CUETUMK MCITOJIB30BAHUS CTAHIAPTHOTO PEKUMA IIEpEIavu;
31 —ocBoGoaAUTH yCTpOMCTBO - uHUIO BC1;

32 —3aHATh YCTPOUCTBO - InHKio BC2;

33 — BBIITHU U3 ouepenu 2;

34 —nepenava no uauu BC2 - 3a Bpems 8 + 4 Mmc;

35 — 3a1eliCTBOBATh CYETYMK MCIIOJIB30BAHUS HE CTAHJAPTHOTO PEXUMA NEpEIadn;
36 —0cBOOOIUTH YCTPONCTBO - TuHUI0 BC2;

3’7 —3a1eiCTBOBATh CUETUMK OTKA30B HAa IOCTAHOBKY B oUepep Ha nepenauy AB;
38 —3a/1€ICTBOBATH CUETUHMK OTKA30B Ha ITOCTAHOBKY B ouepellb Ha nepenavy BC;
39 — noBTOpEHUE BCEX MYHKTOB JI0 TE€X MOp, Moka He npoiayT 1000 TpaH3akTOB.

3amanus Ha pa3padoTKy KOMIBITEPHOH YCTAHOBKH M MO/EJIMPOBaHHUE

1. TlocTpouTh KOMIBIOTEPHYIO YCTAHOBKY B BHJ€ UMUTAIIMOHHOW MOJIEH B Cpe-
ne pacumpeHHoro peapakropa GPSSW, ucnone3ys penienue npeacTaBieHHON
B BUJI€ IporpaMMbl MojenrpoBanus Ha si3bike GPSS (mpunoxenue 1110).

2. PazpaboTtarh TOJIb30BATENbCKUN WHTEPPEHC MMHUTAIIMOHHONW YCTAHOBKH JIJIS
MPOBEJEHUS MOAeIupoBanus (OKHO «BBoga naHHBIX», OKHO «/[MHaAMUKH x01a
AKCTIIEPUMEHTa») 10 00pa3ily MPUBEACHHON B 1M.2.2. U TI0 PYKOBOJICTBY TOJIb-
30BaTes peaakropa Gopm.

3. IlpoBecTu OTJIaIKy ¥ MPOBEPUTH aJICKBATHOCTH MOJIEIIH.

4. Cpenath aHaIU3 NOJYYECHHBIX PE3YJIbTATOB MOJAEIUPOBAHUS.
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3.4.5. MooenuposaHue cucmembl obpabomku uHgopmauuu
om yOarieHHo20 obbekma

ITocranoBka 3apaun[50]. Cucrema oOpaboTKu MHPOPMAIIUK OT YAAJIECHHOTO
o0BeKTa oOecreyrBaeT MpueM M o0pabOTKy CUTHAIOB, MOCTYMAIONIMX C YaCTOTOU
100 k', ¥ COCTOUT M3 YETHIPEX KOMIIBIOTEPOB, OOBEAMHEHHBIX B KOHBeilep. U3
BXOJIHOTO Oydepa CUCTEMbI CUTHAJIBI TOCTYNAIOT C PaBHOM BEPOATHOCTHIO B Oydep
OJTHOTO U3 JBYX KOMIIBIOTEPOB IEPBOTO CETMEHTa KOHBeiepa, 00beM KOTOPOTO
paccuuTaH Ha HHQOpMAIHMIO 0 7 curHaiax. Bpems o0paboTKH Ka)KIOro CUTHaja B
KOMIIBIOTEPE TMEPBOr0 cerMeHta cocrtabisieT 18+5 mkc. OOpaboTaHHBIE JaHHBIC
MOCTYNalOT C paBHOM BEPOSTHOCTBIO BO BXOAHOW Oydep ogHOrO U3 JBYX
KOMIIBIOTEPOB BTOPOI'O CErMEHTA KOHBEWepa, B KOTOPBIX 00padOTKa MPOAO0IKAETCS B
teueHue 1542 mkc. B kommbrorepax mpoucxonsar cobou. BepositHocTh cOoeB B
KOMIIBIOTEPE MIEPBOr0 CErMeHTa paBHa 5 %, B KoMIbloTepe BTOporo cermenrta — 10%.
B Tedenne BpeMeHHM 00paOOTKM CHUTHal OCTaeTcsi B Oy(depe COOTBETCTBYIOLIEIO
KOMITBIOTEPA W TpPU BO3HUKHOBEHHM c0OsI 00paboTKa €ro BO300OHOBISETCS C
HAYaJIbHOTO MOMEHTA.

IMocTpoenne CTPYKTYpHOIl cxeMbl MojAedud. B gaHHOM ciydae umeercs
cucrema 00paboTKy HHPOPMAIIMU OT yJAIEHHOTO O0BEKTA, COCTOSAIIAS U3:

— BXOAHOro Oy(depa TaHHBIX CUCTEMBI;
—4eThIPEX KOMIIbIOTEPOB, 00bEIMHEHHBIX B KOHBEHEP.

B cBoio ouepenp koHBeliep pa3OMT HA 2 CETMEHTA, KaXAbld M3 KOTOPBIX
COJIEpKUT 2 KoMrbioTepa (puc.3.96).

Puc. 3.96. CtpykTypHas cxema MOAEIH

[Ipu pemenun 3agay moxaenupoBanus ¢ nomouipio CMO mpouecc ananusa
CBSI3aH C MCCJICIOBAaHUEM IPOXOXKICHUSI Yepe3 ITU CHUCTEMbI 3asBOK (TPaH3aKTOB).
Bce TpaH3akThbl ABISIOTCS CIy4allHBIMM MpOIECcCaMU, U npu moaenupoBannn CMO
MOTYT OBITh U3BECTHBI JIMIITh 3aKOHBI PACTIPEICIICHHS] U YUCIIOBBIE XapaKTEPUCTHUKU
ATUX CIIy4alHbIX pacupenenennii, T.e. CMO HOCUT CTaTUCTUYECKUM XapaKTep.
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VYcerpolictBa, B KOTOPBIX TMPOU3BOAUTCA  OOCHY)XKMBAHHME TPAH3aKTOB,
Ha3bpIBalOTCs  oOciyxuBatomumu  annapatamu  (OA) wim  kaHaimamu. OA B
COBOKYITHOCTH  OOpa3ylOT  CcTaTH4ecKHe OOBeKThbl. TpaH3aKThl  SBISIOTCA
nuHamudeckuMu oobekTamu. OA (kaHanbl) omuckiBatorcs B CMO ¢ momomibio
OyJIeBBIX MMEPEMEHHBIX: «CBOOOTHO» WITH «3aHATO» («1» mim «0»).

B npouecce padotet CMO MoryT Bo3HUKaTh ouepenu. KonnuecTtBo odepenei
MOKET ObITh OECKOHEUHO WM ¢ orpaHnyeHueM. [IpaBuia, coriiacHO KOTOPBIM 3asiBKU
BBIOMPAIOTCS M3 OYEpENM, Ha3bIBAIOTCSA AUCIUIUIMHON oOchmykuBaHus. Benuunna,
BBIPAKAIOIIAs MPEUMYIIECTBO HA NMPABO OOCTYKUBAHUS, HA3bIBAECTCS IPUOPUTETOM.

B coOTBETCTBUM € MOJYYEHHON CTPYKTYPHOH CXEMOM MOJEINH, MPEICTABUM €€
B Bujie CMO. B nHamieit Mojienu posiib CUTHAJIOB, TocTynaromux ¢ yactotol 100kI 1,
BBITIOTHSIOT TPAH3aKThI (TUHAMUYECKUE OOBEKTHI), MOCTYIMAIOUINE B MOJICTb KaXIbIe
10 e.m.B. I[lpumopureT 5TUX TPaH3aKTOB COIJIACHO 3a/JIaHUI0 OJWHAKOB (OHU
MIOCTYNAIOT C paBHOM BepOATHOCTHIO). B kauecTtBe kommnbsroTepoB: COMP1, COMP2,
COMP3, COMP4 Boictynaetr OA Ttumna npubop (FACILITY); B kauecTBe BXOJIHBIX
oydepoB cucrembl u OydepoB komnbroTepoB cooTBercTBeHHO: BUFS, BUFCI,
BUFC2, BUFC3, BUFC4 — OA tuna namsts (STORAGE). 3a enuauiry MoiebHOTO
BPEMEHU NIPUHATH | MKC.

[lepenaua curnanoB u3 BxogaHoro Oydepa cucremsl (BUFS), 06beM koToporo
paccuuTad Ha HH(GOPMAIIUIO O 7 CUTHAJIAaX, OCYIIECTBIIAEeTCS B Oydep 0THOTO U3 JIBYX
KOMITBIOTEPOB TEPBOr0 CErMEeHTa KOHBelepa, T.e. mbo B BUFCI1 , iu6o B BUFC2
COOTBETCTBEHHO, C PABHOM BEPOSTHOCTHIO. 3aTeM 00pabOTaHHBIEC JaHHBIE MOCTYMAIOT
C paBHOW BEPOSITHOCTHIO BO BXOJIHOM Oy(ep 0AHOTO U3 ABYX KOMIIBIOTEPOB BTOPOIO
CerMeHTa KOHBeilepa, T.e. coorBeTcTBeHHO MO0 B BUFC3, mubo B BUFC4. B
KOMITBIOTEPAX MPOUCXOIAT COOM, BEPOSITHOCTh KOTOPBIX B NEPBOM cermeHte 5%, a
BO BTOpOM cermeHnte 10%.

Puc. 3.97. Monens B Buge CMO

M — ucTOYHMK 3a5BOK;
BUFS — BxoaHoii Oydep cuctemsi;
BUFC1 — Oydep nepBoro kommnboTepa, IepBoro cerMeHTa KOHBeepa;
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BUFC2 — Gydep BTOporo KoMIhsIoTepa, IepBOro cerMeHTa KoHBeiepa;
BUFC3 — 6ydep nepBoro komMnbioTepa, BTOPOTO CErMEHTa KOHBEHEpa;
BUFC4 — 6ydep BTOpOro KOMInsioTepa, BTOPOro CerMeHTa KOHBeepa;
P — BepoATHOCTH MOCTYIIJICHUS CUTHAIA B KaKOK-1100 Oydep.

AJropuT™M 00pad0TKH TPAH3AKTOB

1 — BXOJl TpaH3aKTa B MOJIEJb;
2 — Bxon B Oydep cucremsl (BUFS);
3 — paBHOBEPOATHBIN Mepexo B 0y(dep 0JHOro U3 KOMIBIOTEPOB MEPBOTO CETMEHTA
KOHBeEMeEpa;
4 — BX0J B ouepenb 1;
5 —Bxox B 0ydep nepBoro kommneroTepa (BUFC1);
6 — BbIXOJ1 U3 ouepeau 1;
7 — BbIXOJ U3 Oy(epa cucTemMsl;
8 — 3aHsATHE IEPBOTO KOMIIBIOTEpA ISl 00paOOTKY;
9 — 06paboTtka 3a Bpems 13 — 23 MKc;
10 — ocBOOOXKIeHHE IEPBOTO KOMITBIOTEPA;
11 — npoBepka ycioBus: Bo3Huk cooit? Ecnu 1A, To nepexon k n.8; HET — x .12
12 — Beixox u3 Oydepa nepBoro KOMIbIOTEPA;
13 — paBHOBEpOATHBIN IEpexo]] Ha 00pabOTKy BO BXOIHOI Oydep 0AHOro U3 ABYX
KOMITBIOTEPOB BTOpOro cerMeHTa (1. 13 — o6paboTka B komi.3);
14 — 06paboTka B KoMmbIoTepe 2 aHaJoruyHo nmyHkTam 5 — 12 ¢ 3amenoit BUFCI na
BUFC2, COMPI1 na COMP?2, ouepenp | Ha ouepenp 2;
15 — Bxox B Oydep Tperbero kommnerorepa (BUFC3);
16 — 3ansitue Tpethero kommbioTepa (COMP3) nis 06padboTky;
17 — o6paboTka 3a Bpems 15 + 2 MKc;
18 — 0cBOOOXIEHNE TPETHETO KOMITBIOTEPA;
19 — npoBepka ycioBusi: Bo3uuk c0oii? Ecnu 1A, To nepexon k n.15; HET —x n.19
20 — BeIxoA U3 Oydepa TpeThero KOMIBIOTEPA;
21 — oOpaboTka B kommnbioTepe 4 anamoruyHo myHkrtam 13 — 17 ¢ 3amenoit BUFC3
Ha BUFC4, COMP3 na COMP4;
22 — ynajieHue TPaH3aKTOB.
3ananus Ha pa3padoTKy KOMIBIOTEPHOU YCTAHOBKH M MOJEJIMPOBAHHUE
1. ITocTpouTh KOMIBIOTEPHYIO YCTAHOBKY B BHJIE UMUTAIIMOHHON MOJIETH B Cpe-
ne pacuupenHoro peaakropa GPSSW, ucnons3ys penienue npeacraBieHHOMN
B BUJI€ IporpaMMbl MojenrpoBanus Ha si3bike GPSS (npunoxenue [114).
2. Pazpaborath moyib30BaTENbCKUN HHTEPHEHC UMUTAITMOHHON YCTAHOBKH JIJIS
MPOBENECHUS MOJEIMPOBaHUs (OKHO «BBoaa naHHbBIX», OKHO «JluHAMUKH X012
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HKCIIEPUMEHTa») 10 00pa3ily MPUBEACHHOMN B 1.2.2. U PYKOBOJICTBY MOJIb30Ba-
Tesl pemakropa Gopm.

3. IIpoBecTy OTNIANKY ¥ IPOBEPUTH aAEKBATHOCTH MOJEIH.

4. CmonenupoBaTh pabOTy cucTEMbI 00pabOTKU MH(GOPMAIIUU B TEUCHHUE 5 MC.
Omnpenenutb 00bEMbI BXOJHBIX Oy(hepOB CUCTEMBI U KOMIIBIOTEPOB BTOPOTO
CerMeHTa KOHBeiepa.

5. ObecneunTh COOp CTATUCTUYECKHUX JAHHBIX 10 paboTe ouepeaci.

6. OueHuTh MOTepU BPEMEHH B KOMIIBIOTEpaX Ha BOCCTAHOBJIEHUE COOMHBIX
CUTYyalUH.

7. Cnenatb aHaiau3 MOJYYCHHBIX PE3yIbTaTOB MOJICIUPOBAHHUSL.

3.4.6. ModernuposaHue cemu repedaqyu OaHHbIX
yepe3 mpaH3uMmHbIU y3erl

IHocranoBka 3amaun|[50]. OgHa U3 Mojenel pacnpeeIeHHOM CUCTEMBI Mepe-
Jlauyl JIAaHHBIX Yepe3 TPaAH3UTHBIN y3ell MOXKET OBbITh MPEJICTABICHO B BUJIE CTPYKTYP-
HOl cxembl (puc 3.98)[50].

Puc. 3.98. CtpykTypHas cxema CUCTEMBI

A, B — anmapatHble 0ObEKTHI THIIA TAMSTh.

ABI1, AB2,AB3, BC1, BC2 — anmapatHbie 00beKThI THIIA TIPHOOP.

[TakeThl JaHHBIX — TPAH3AKTHL, T.€. JUHAMUUYECKHE OOBEKTHI.

3a equHUIy MOJEIBbHOIO0 BpEMEHH NpUHATH IMc. Ilpu momagaHnyu NmakeToB B
NYHKT A OpoucxoauT ux Oydepuzauus. 3aTeM MaKeThl MepefaroTcs Mo Jiodoh u3
TpexX JIMHUU B IyHKT B. Bpems nepecbuiku 1o JIMHUAM pa3nudHo. B nmyHkre B nake-
Tl Oyepusyrorcs, nanee nepenatorcs B myHKT C o muaun BC1 . Ecnu nunus BC1
3aHATa, TO BKJIIOYaeTcs B paboty nunus BC2. BpeMms nepegaun makeToB MO JIMHUAM
BC1 u BC2 onnHakoBo.

B nanHOM cimyyae MBI HMEEM CHCTEMY Mepenayd nH(OpMalKy U3 MyHKTa A B

nyHKT C yepe3 TpaH3uTHBIN y3en B. Cxema npoxoKaeHUsl TPaH3aKTOB UMEET BUL :
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Puc. 3.99. Moxuens B Buge CMO
ITpu TOM BO3HUKAIOT ouepenu nepen tunusm AB1, AB2, AB3.

3aganus Ha pa3padoTKY KOMIILIOTEPHOH YCTAHOBKHU H MO/IeJINPOBaHMe

1. TIocTpoHUTh KOMIIBIOTEPHYIO YCTAHOBKY B BUJE MMUTALMIOHHON MOJIENIN B Cpe-
ne pacmupeHHoro peaakropa GPSSW, ncnosnbe3ys penieHue npeacTaBiIeHHOMN
B BUJIE ITpOrpamMMbl MoJienipoBanus Ha si3bike GPSS (mpunosxenune 115 ).

2. Pa3pabotath 1oib30BaTENbCKUNA HHTEPPENC UMUTALIMOHHON YCTAHOBKH JIJIS
IIPOBENCHUS MOJEIUPOBaHUS (OKHO «BBoOJa JTaHHBIX», OKHO «/[nHaMuKu Xoaa
AKCIEPUMEHTa») TI0 00pa3ily MPUBEACHHON B 11.2.2. U 110 PYKOBOJCTBY MOJIb-
30Bareis peaakTopa Gopm.

3. IIpoBecTu OTIIAAKY ¥ IPOBEPUTH aAE€KBATHOCTH MOJEIIN;

4. Heo6xoauMo cMOJenupoBaTh MPOXOKICHUE Yepe3 CUCTEMY MEepPEeIayuu TaHHbIX
800 makeToB.

5. OnpenenuTs XapakKTEPUCTUKU ouepener B MyHKTe A u B.

6. OnpenenuTs BEPOSTHOCTD UCIIOIb30BaHue TuHUA BC2 1 mponyckHyo cro-
coOHOCTh JIMHMHM nepenaun nanubix BC1, npu koTopoit otnaner Heodoxoau-
MOCTh B Hanmuuu Oydepa B mynkre B u nmuauu BC2.

7. Cpaenarp aHajau3 MOJYYEHHBIX PE3YJIBTATOB MOAECIUPOBAHUS.
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MABA 4. HAYHYHO-UCNNEOOBATEJIbCKOE MOOEJIMPOBAHUE
4.1.MoaroTtoBka kaapoB MO UMUTALIMOHHOMY MOAENUPOBAHMIO

B cBs3u ¢ U3MeHeHHWEeM MapaJurMbl TOJTOTOBKHU CIIEHUAIUCTOB U MHOTOYPOB-
HEBOCTH 00pa3oBaTENBHOTO Mpolecca (OakadaBpuar, MarucTparypa, aclupaHTypa)
M3MEHWINCH U MOAXObI TOJITOTOBKU BBITYCKHUKOB BBICIIET0 00pa3oBaHusi. B ocHo-
B€ 00pa30BATENIbHBIX CTAaHJAPTOB HOBOTO MOKOJEHUS JIeKAT ACSITEILHOCTHBIA U
KOMITE€TEHTHOCTHBIN MOIXO0/IbI. Y BBIMTYCKHUKOB PA3JIMYHBIX YPOBHEH 00pa3oBaHUs U
HaIpaBJICHUI MOATOTOBKH JOJHKHBI C(HOPMHUPOBATHCS T€ WM WHBIC (OOIICKYIBTYP-
HbIe, obuienpodeccruoHanbHbie, MpodeccuoHaIbHbIE, CIEIUAIbHbIE U APYTHE) KOM-
neTeHuu. Y BBITYCKHUKH JTOKHBI ObITh TOTOBBI K Pa3IMYHBIM BHAaM Ipodeccro-
HaJIbHOU JEATEIbHOCTH.

MHorue ropu3oHTaJIbHbIE KOMIIETCHIIMM JJIS HApaBJIEHUN MOJTOTOBKU Oaka-
JaBpOB, B 4acTHOCTH 1o o6memy HampasiaeHuto 09.00.00 «MudopmaTika u Bbe4mC-
JUTEIbHAsI TEXHUKA», U BEPTUKAJIbHBIC KOMIIETCHIIUU 110 YPOBHSIM 00pa3oBanus (0a-
KaJIaBpOB U MarucTpOB) JUIsl pa3HbIX HAIIPABJICHHUM MOJTOTOBKH HUMEIOT IPAKTUYECKU
OJIMHAKOBBIC UJIU TTOX0KUE POPMYTUPOBKH.

NMuTaninoHHOE MOJICIIMPOBAHUE SIBISIETCS MHTEIUICKTYaIbHBIM SPOM B 0O0Ja-
CTU MH(POPMATUKUA U UHPOPMAIMOHHBIX CUCTEM U TEXHOJIOTUM, TOITOMY LIMKJ JMC-
[UIUIMH 10 aHATMTUYECKOMY U UMHUTAIIMOHHOMY MOJICJTUPOBAHUIO CUCTEM SIBIISICTCS
0a3oBbIM 1151 Harpaiienuit 09.00.00.

PaccmoTpum npumepbl hopmupoBanust kommneTeHuid HanpasiaeHus: 09.03.02 —
NudopmarimonHbie CUCTEMBI U TEXHOJOTUU. [IpuBeieM HEKOTOpPbIE KOMIIETEHIIUH U3
®I'OC 3, koTOopble HEOOXOAUMBI JIUIS CTAaHOBJIEHHUS OakajiaBpa mpodeccruoHanga ¢
YTIIyOJICHHBIM U3YYE€HUEM OCHOB MAaTEMATHUUYE€CKOTO MOJICTUPOBAHUS.

1Ipoexmno-KoHcmpyKmopcKas 0esimeibHOCb:

— CMOCOOHOCTH MPOBOJAUTH MPEANPOCKTHOE 00CieN0BaHuE(MHKUHUPUHT) O00BEK-
Ta TPOCKTUPOBAHMS, CUCTEMHBIA aHaIu3 MPEAMETHOW 001acTh, WX B3aUMO-
cBszei(11K-1);

— CHOCOOHOCTh MPOBOJUTH TEXHUYECKOE MPOEKTUPOBaHUE (PEMHKUHUPHUHT)

~ (IK-2);

— CMOCOOHOCTH MPOBOIUTH pabouee npoektupoBanue(I[1K-3);

— CHOCOOHOCTh MPOBOJUTH BBHIOOP HMCXOAHBIX JAHHBIX JII MPOCKTUPOBAHUS

— (IIK-4);

— CMOCOOHOCTH MPOBOJIUTH MOAeIMpoBanue mporieccoB u cuctem(I1K-5);
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— CIOCOOHOCTH OLIGHHMBAaTh HAJEKHOCTh M KaueCcTBO (PYHKIMOHUPOBAHUS O0b-
exta npoektupoBanus (IIK—6);

— CMOCOOHOCTh OCYIIECTBISTh CEPTU(PHUKAIUIO TMPOEKTa MO CTaHAapTaM Kade-
ctBa (I[IK-7);

— CIOCOOHOCTH MPOBOJUTH pacdeT dKoHoMudeckoi dddexTuBHOoCTH (ITK-9);

— TOTOBHOCTH pa3padaThiBaTh, COTJIACOBHIBATH U BBIMYCKATh BCE BHUJBI NPOEKT-
Holt nokymenTtanuu (IIK-10).

Hayuno-uccneoosamenvckas oeamenvHocms:

— CIIOCOOHOCTh MPOBOAUTH COOp, aHAIU3 HAYYHO-TEXHUYECKON HuH)opmaluu,
OTEUYECTBEHHOI'0 U 3apyOEKHOr0 OMbITa M0 TeMaTuke ucciaeaoanus (I1K-23);

— CIIOCOOHOCTHh Y4acTBOBaTh B IMOCTAHOBKE W MPOBEACHUM 3KCIEPUMEHTAIBHBIX
uccienoBanuii (I11IK-24);

— CIMOCOOHOCTh OOOCHOBBIBATH MPABUIBHOCTH BBHIOPAHHOW MOJENH, COMOCTABIISSA
pe3yAbTaThl SKCIEPUMEHTAIIBHBIX JaHHBIX U MOJy4YeHHBIX perieHui(I1K-25);

— TOTOBHOCTh HCIIOJIb30BaTh MAaT€MaTHYECKHE METOJIbl O0pabOTKH, aHadu3za |
CUHTE3a pe3ybTaToB MpodeccuoHanbHbIX HucciaeaoBanuid (IIK-26);

— cnocoOHOCTh 0(OPMIISITH MOJYYEHHBIE paboure pe3yiabTaThl B BHUJE IMPE3CH-
TalMid, HAyYHO-TEXHUYECKMX OTYETOB, CTAaTe€d M JOKJIAJO0B HA HAy4YHO-
TexHuueckux koHdepenmmsax (ITK-27).

Jnst popMupoBaHusi 3TUX KOMIIETEHTHOCTEN Ha ypOBHE OakajiaBpuara, Kpome

JTUCIUTUINH TPOo(eCCUOHATBHOTO IUKJIA:

— YnpaBieHHe JaHHBIMA

— HWudopmanrioHHbIe TEXHOJIOTHU

— IIpoekTupoBaHue U apXUTEKTypa UHHOPMAITUOHHBIX CUCTEM

— TexHosoruu nporpaMMHpPOBAHUS

— Teopus nHGOPMAIIMOHHBIX MPOIIECCOB M CUCTEM

— Texunonoruun o6padboTku HHPOpMaALUU

— WuTennexryanbHble MHPOPMAITMOHHBIE CUCTEMBI U TEXHOJIOTHUHU

— HWHcTpymMeHTanbHbIE CpeACTBa MH(GOPMAIIMOHHBIX CUCTEM

— MeToasl U cpelicTBa MPOCKTUPOBAHUSI MH(DOPMALIMOHHBIX CUCTEM M TEXHOJIO-
T

— PazpaboTka u cTanmapTu3aiys MPOTrPAMMHBIX CPEACTB U WH(OOPMAITMOHHBIX
TEXHOJIOTUH

Heo6xonumpl 3HaHUS, YMEHHS U HABBIKM 110 CIIEIIUATBHBIM JTUCIUIUIMHAM B 00-
JACTU MAaTEMaTUYECKOTO MOJICIIMPOBAHUS, HAIIPUMED:

— HccenenoBanue onepanuii;
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— CucreMbl KOMIBIOTEPHOM MAaTeMAaTHKU M CXEMOTEXHHYECKOrO0 MOJEINpPOBa-
HUS;

— MoaennpoBaHue MPOLECCOB U CUCTEM;

— AHaJIU3 TaHHBIX U IPOTHO3UPOBAHUE;

— HHcTpyMeHTaNbHbIE CPEACTBA UMUTALIMOHHOTO MOJICTUPOBAHUSI;

— HmMuTanimoHHOE MOJIETUPOBAHUE.

OmnbIT moAroTOBKU OakanaBpoB no HamnpasiaeHuto 09.04.02 — MadopmaiimoHHble
CUCTEMBI U TEXHOJIOTHH C yriayOJIeHHBIM M3YYEHHEM OCHOB MAaTEMaTUYECKOIO Mojie-
JUPOBAHMS TIOKA3bIBaeT, 4YTO (POPMUPOBAHHE ITHX KOMIIETCHIIMA TO MPOEKTHO-
KOHCTPYKTOPCKOW M HAYYHO-HCCIIEIOBATENbCKOM AESTEIHLHOCTA OCOOCHHO SIPKO MPO-
ABJIAIETCSI TPU MOJTOTOBKE HAYYHO-UCCIENIOBATEIbCKUX PAa0dOT B BUAE KYPCOBBIX,
MPOEKTHBIX U BBIMYCKHBIX KBATU(PUKAIIMOHHBIX PaboOT.

[Ipu BBIMOJHEHUU KYPCOBBIX PabOT MO JUCHMIUIMHE « T€XHOJIOTUU mporpaMMu-
pOBaHMsI»HA BTOPOM KypCE CTYJEHTHI JAENal0T MEPBbIC MIAru MO HCCIEI0BATENbCKON
NEesATEIbHOCTH, Yallle BCErO pa3padaThIBAIOT pa3IMyHbIe IPUIOKEHUS CHCTEMAaX Mpo-
IrpaMMUPOBAHUS.

N3yuenne obmiero kypca «MoaenupoBaHUe MPOIECCOB M CUCTEM» U JIUCIIU-
IUTMH 10 BBIOOpY «MHCTpyMEHTaIbHBIE CpelICTBa MOJAEIUpoBaHus», <« muTtanuon-
HOE MOJIETMPOBaHUe» J1aeT 0a30BYIO MOJTOTOBKY B 00JIACTH AHAJIMTUYECKOTO U UMU-
TallMOHHOTO MoJiepoBanus. [Ipy BBIOJHEHNH KypCOBOW pabOThI MO0 MaTeMaTHde-
CKOMY MOJICJIMPOBAHUIO CTYJEHThI OCO3HAHHO BBHIOMPAIOT MHCTPYMEHTAJIBHYIO CPENY
MOJICIMPOBAHUS U MOTYT CTAaBUTh 3a7a4d U BHIOOP TEMbI MCCIIEAOBAHHS IO CBOEMY
uHTepecy. OCO3HAHHO MOAXOAAT K aHAIM3y IPEAMETHOM 00JIacTH TEMbI HCCIIEN0Ba-
Hus. Pa3paboTka KOMIIBIOTEPHBIX MOJENEeH MPOBOAMUTCS Ha YPOBHE Yy4ueOHO-
MCCJIEI0OBATENbCKUX MOJEINIEH, MpUUeM pa3padoTka MojeNed HAET MO0 METONY CTH-
XUWHOTO MOJIEJIUPOBAHMS, T.€. OHU CTPOST MOJENH, TaK KaK BUIUTCS UM JaHHbBIN
00BbeKT. MeTOoJl CTUXUITHOTO MOJCIUPOBAHUS IIUPOKO JTEMOHCTPHUpPYETCS pa3paboT-
YUKaMU WHCTPYMEHTAIBHOU cpeiibl MojenupoBanus Anylogic, KOTOpbIE SIBISIOTCS
OOJIbIIMMH TIpOopecCHOHaIaMU B pa3pabOTKe MMHUTALIMOHHBIX MOJEICH B JTaHHOU
cpene, JUIsi HUX TaKOW MOXOoj sBJsieTcst 0a30BbIM. J[py>KecTBEHHBIN HHTEp(DENC cpepl
Anylogic mo3BosieT JI0OOMY MOJIB30BATEIIO ATON Cpelibl padoTaTh MO METOI0JIOTHH
CTUXUHHOTO MOCTPOEHUs Moeel. [ HaunHaIomKUX MOJEIEPOB (MOAENIBEPOB) MIPU
pa3paboTKe CBOUX MEPBBIX yUEOHBIX MOJIEIEH BO3MOXKHO UCIONIb30BAHUE CTUXUUHO-
ro MOJICIUPOBAHUSA, OJHAKO OTMETUM, YTO TAKOU MOJXO0J MOXET MPUBECTH K pa3pa-
0OTKe IUIOXUX, 1aKe YPOMJIUBBIX MOJIETIEH.

Nzyuenne muctumnH «lIpoekTupoBanne u apxXuTeKTypa HHGOPMAIMOHHBIX
cucteM», «MeToJlbl U CpelcTBa MPOSKTUPOBAHUS MHPOPMALIMOHHBIX CUCTEM» I03-
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BOJISIET CTY/ICHTAM YK€ Ha Mpo(heCCUOHATBHOM OCHOBE MOJAOUTH K MPOEKTUPOBAHUIO
U pa3paboTKe UMUTAIMOHHBIX Mojesield. OHM pa3paldaThIBAIOT MPOEKTHI IO UMUTAIIU-
OHHOMY MOJICIUPOBAHUIO HA OCHOBE TEXHOJIOTUH MPOEKTUPOBAHUS MH(POPMAIIMOH-
HbIX cucTeM. CTyIEeHTHI YK€ UMEIOT HEKOTOPBIA OMBIT Pa3pabOTKH KOMITbIOTEPHBIX
MOJIEJIEH, MOATOMY MPOEKTUPOBAHUE UMHUTAIMOHHBIX MOJENel Kak (IIpOrpaMMHBIX )
MH(OPMAIMOHHBIX CUCTEM M €ro peaju3allids B paMKax KypcOBOIO MPOEKTa MPOBO-
JUTCS HAa YPOBHE HAYYHO-UCCIIEA0BATEILCKUX MOJIEIIEH,

BbIcIIMM UTOTOM Hay4HO-UCCIIEA0BATENLCKONW PA0OThI CTYIEHTOB JIOJKHA OBIThH
BBITTyCKHAs KBaTU(UKAIIMOHHAS pab0Ta, Ha KOTOPOUW MPAKTUISCKU PEATH3YIOTCS BCE
ATanbl pa3padOTKH UMUTAIMOHHBIX MoJieJiel. B Hero BXOASIT 4eThIpe YacTH:

AHaJIUTUYECKASI YaCTh

[IpoekTHas 4acTh

Pa3paboTka UMHUTAITMOHHON MOIEIIH

HccnenoBarenbckas 4acTh.

Dtanbl pa3paboTKU pacCCMOTPEHBI HUXKE.

4.2. 3Tanbl KOHCTPYUPOBAHNS U Pa3paboTKN UMUTALIMOHHBLIX Moaenei

NmuTanmonHas MoJielb B O0IIEM ciiydae MpeICTaBIsieT cOO0M HEKOTOPYIO MH-
(OpMaILIMOHHYIO CUCTEMY, pa3pabOTaHHYIO C MOMOIIbIO CUCTEM MPOTrPaMMHUPOBAHUS
VI MHCTPYMEHTAJIbHBIX CpPeACcTB MoAenupoBanus. [loaToMy noaxo/isl kK pazpaboTke
MMUTAIMOHHOW MOJIETH JOJKHBI COOTBETCTBOBATH TEXHOJIOTHSIM Pa3pabOTKU HH-
(hopMaIlMOHHBIX CUCTEM.

Ortanbl pa3pabOTKU W MPOBEACHUS HMHUTAIIMOHHOTO HCCJIENIOBAaHMUS B paMKax
pa3pabOTKK Y4eOHBIX U UCCIIEN0BATEILCKUX MOJIeJIel TpuBeIeHbI Ha puc.4.1.

1. Dran ¢opmynmupoBku mpodiemsl mnpoBoautcs cornacHo Illennony[38].
31ech TPOBOJAUTCS AHAJIW3 AKTYaJIbHOCTH UCCIENOBAHMS U MpeaMeTHON obmactu. Ha
3TOM 3Talle ONPEAEIIAeTCA MPEAMET UCCIEN0BAHNS, COOTBETCTBEHHO CTaBATCS LEJIN U
bopMyIMpPYIOTCS 3a/a4d UCCIEIOBAHMS.

2. Ha srame o0630pa auTeparypsl U TATEHTHOM MPOPAOOTKHU MTPOBOUTCS TTOUCK
aBTOPOB, BHECIIMX BKJIAJ B Pa3BUTHH ITOW MPOOIEMBI W MAaTEHTHBIA MOUCK aHAJO-
THYHBIX HHPOPMAIIMOHHBIX CUCTEM (KOMITBIOTEPHBIX MOJIEIEH).

3. Ha mannom stamne gopmupyrorcs TpeOOBaHUS K UMHUTAIIMOHHON MOJCIH U
OTIIMYUTEbHBIE 0COOEHHOCTH pa3padaThIBAEMbIX MOJICIICH.

4. Texuuueckoe 3ananue paspadarsiBaercsi corsniacHo ['OCT 34.602-89 «Tex-
HUYECKOE 3aJaHie Ha CO3JaHUE aBTOMATU3UPOBAHHOW CUCTEMBD». [Ipu BhITIOIHEHUN
KYPCOBBIX M BBINTYCKHBIX KBaJM(DHUKAIMOHHBIX Pa0OT 3aKa34YMKOM BBICTYITaeT ydeO-

HOE 3aBe/IcHHE. TEeXHUYECKOe 3aJJaHue OMpPEAeaeT OTHOIICHHS MEXIy pa3padboTdu-
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KOM H 3aKa34nKOM H O(bOpMJ'IﬂCTC)I B BHUAC JOKYMCHTA. 9TO0T JOKYMCHT ABJIACTCA

065138,TCJIBHLIM, COI'IaCHO JaHHOMY JOKYMCHTY HAYMHACTCA pa3pa60TKa HNMUTaI -

OHHOM MOJEIH.

5. Pa3paboTka mpoeKkTa HaYMHAETCS C CO3/IaHUs KOHILIETITYalIbHOU U (PYyHKIIHO-

HAJIBHBIX MOJENEH, 31eCh ucnoib3ytorcs metonosiorun IDEF0, DFD, ecnu nmerorcs

6a3bl manHbiX, To IDEF1X. Ocobenno BaxHo nocrpoenue Hotanuu IDEF3, koTopas

HY)XHa IJI ITOCTPOCHUSA HMHTaHHOHHOﬁ MOACIIN. I[I/Ial“paMMBI MOXHO CTpPOUTH B

nHpopMarmoHHbIX cucteMax npoektupoBanus All fission Modeler (BPwin, Erwin),

Rational Rose, CASEAnanutuk, ARIS Toolset u 1p., B KOTOPBIX MOXHO MPOBECTU

KOHTCKCTHYIO H (l)YHKHI/IOHaJIBHYIO JCKOMIIO3MIIUIO CHCTCMBI, IIOTOKOB /JaHHBIX,

YOPaBISIOMIUX IOTOKOB, ONPEAEIUTh CTPYKTYPY HAHHBIX, IOCTPOUTH AUarpamMMbl

«CYIIHOCTB-CBA3b» U P.

1. ITocranoBka n GopMyarpoBKa 331291

v

\

2. O0630p nMuTEpaTypHl U MATEHTHAS MPO-
pabotka

v

AnanuTHdecKas 9acThb.

AHanu3 npeaMeTHON
o0macTu.

3.®opmupoBanue TpeOOBaHMH K IMHUTa-
LIMOHHOM MOAETH

v

4. Pa3paboTka TeXHHYECCKOTO 33 JaHuUs

v

5. PazpaboTka npoekra MMHTAIMOHHOU
MOIIENIU

A\ 4

/
\

v

IIpoekTHas yacTb

6.Bb100p HHCTPYMEHTAILHOM CpeIbl MO-
JeTNPOBAHUS

v

7. Pa3zpaboTka MMHTAIIHOHHOW MOJEITH

A 4

v

8. TectupoBaHue U OTJaIKa

HpaKanecxaﬂ qacCTb

A

v

9. IlnaHupoBaHKE MAIIMHHOTO KCIEPH-
MeHTa

A 4

v

10.06paboTka SKCrIepuMeHTa

Uccnenosarennckas
qacTh

 *
S
- >
 —»

Puc.4.1. DTamnsl co3ganust UIMAUTAIIMOHHON MOJIEJIM M OCHOBHBIC YaCTH

KBTH(PUKAIIMOHHON pabOThHI
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6. Ha stom sTame HE0OX0aUMO BEIOPATH CHCTEMY MOJICTUPOBAHMS U YTOUYHUTD
JI€TaIM MPOEKTUPOBAHUSI UMUTAIIMOHHOW MOJIENIU B 3TOM Cpe/Ibl.

7. Hauwmnaetcs mormmaroBas pa3pa00TKa WMHUTAIIMOHHON MOJENTH B BBIOpAHHOM
WHCTPYMEHTAJILHON cpefie MoaenupoBaHus. HayuHo-uccienoBarenbckas MOJENb
MpenoiaraeT Bblgady 3aBUCUMOCTEUW B BUJE JTUHAMUYECKHX JBYMEPHBIX U TpPEX-
MEpHBIX TpapUKOB U aHUMALMOHHBIX POJIUKOB, OTPAKAIOIINX UMUTALUIO PEAJIbHBIX
OOBEKTOB.

8. PaspaboraHHasi KOMIBIOTEpHAs MOJIETb TECTUPYETCS, MPOBOAUTCS OTJIAKA
Y TIPOBEPSCTCS aIeKBAaTHOCTh MIOCTPOCHHON MOJIENT PEATbHOMY OOBEKTY.

9. Ha sToM »Tane npoBOAUTCS MJIAHUPOBAHKUE W MPOBEJICHUE MAITMHHOTO JKC-
MEpUMEHTA.

10. B xoHEeUHOM UTOTre Pe3ysbTaThl 00PAOOTKHU IKCIIEPUMEHTA OPOPMIISIOTCS B
BHJIE UTOTOBOTO OTYETA.

Hwxe B cxxatoM BUAC IIPCACTABJICHBI TPpU IIPUMCPA CO3AaHHUA CUCTEM aBTOMATH-
3alu MMHUTAIIMOHHBIX I/ICCJ'ICI[OBaHI/Iﬁ A1 pCaJIbHBIX TPAHCIIOPTHBIX W IMPOU3BO/-
CTBCHHBIX CHUCTCM COIJIACHO 3TallaM p33pa6OTKI/I HMPITEIHHOHHOIZ MOACIIN (pI/IC4 1)

4.3. ccnepoBaHue paboTbl aBTOOYCHOro MapLupyTa

IHocranoBka 3agaum. Mmeercst aBTOOYCHBIN MapuIpyT, HA KOTOPOM YHCIUTCS
17 aBTOOycoB. HeoOXxonMMO MOCTpPOUTH MOJEIb, KOTOpas MO3BOJIUT MPOCIEINUTH
JBUKEHMsI aBTOOYCOB 3a/IaHHOTO MaplIlpyTa U BECTU CTaTUCTHUKY 1O BpeMeHH. [loka-
3aTe’au CBETO(OPOB reHEpUPYIOTCS CIydailHbIM 00pa3oM. BxonHble naHHbIE: KOIU-
YEeCTBO PETYIHUPYEMbIX CBETO(GOpaMH MEPEKPECTKOB, KOJIMUECTBO OCTAHOBOK Ha JaH-
HOM Mapipyte. LMK NoBTOpsAETCS HECKOJIBKO Pa3 B TEUEHHUE 3aJaHHOTO ITPOMEKYT-
Ka BpeMeHH. Pe3ynbTaTel MMUTAlMU BBIBECTH B BUJIE TPaUKOB U TaOJIMULI.

4.3.1. AHanu3s npedmemHou obriacmu u nameHmHasi ripopabomeka

AHanu3 mMapumpyTa aBu:KeHHs: apTo0yca Ne 234x. MOHUTOPUHT JBHKECHUS
aBTOOYCOB MO3BOJISIET ONTUMHU3UPOBATH MAPIIPYTHI 10 BPEMEHHU, BOBPEMSI OTCIICKH-
BaTh U IIPECEKAaTh OTKJIOHEHHUS OT MapuipyTta. MoieIMpoBaHre CUCTEMbl MOHUTOPHUH-
ra JacT BO3MOYKHOCTb BBISIBUTH MOJIOKUTEIBHBIE U OTPUIIATEIbHBIE CTOPOHBI 3TOM
CHUCTEMBI.

JUist cucTeMbl MOHHUTOPHHIA ABUKEHUS TOPOJCKHX aBTOOYCOB B KadyecTBE
npumepa ananuzupyetrcss mMapupyt No234k r. Yoa.
Ha aBToOycHoMm mapipyte No234k HaxoasTcst 16 oCTaHOBOK:

1.My3eit umenu HecrepoBa 9.Vnuna Hekpacosa
2.Jlom akrepa umenn benep FOcynoBoii 10.Yauna Codwu IlepoBckoit
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3.CoBeTcKas ILIomaab
4.0A0 "Y pumkademnn"
5.¥Ymuua HoBoMmocToBas
6.MonymeHT J{pyxObI
7.Y muma CounmHCcKas
8.Meuets "Mxnac"

11.Ymuna Crenana KyBbeikrna
12.MononexHas anes
13.Ynuma Pabkopos

14.Ynuua My6GapsikoBa
15.MHCcTUTYT rna3Hbix 0oJie3HER
16.Pognom Ne 4

JlauHbIl MapHipyT B 2giS BRITJISAUT CIETYIOIIMM 00pa3oM.

Puc. 4.2. Mapupyt Ne 234k Ha kapTe

[ToMHMO OCTaHOBOK, Ha MapUIPyTE BCTPEUAIOTCA EPEKPECTKHU, PETYIUPYEMBIE
cBeTodopaMu, Ha KOTOPBIX TaK K€ MOTPEOyEeTCs] OCTAHOBKA.

Ha nannom mapupyre cBetogopoB 14. Jlanee npeacraBiieH CIMCOK Nepeceye-

HUW YU, HA KOTOPBIX OHU YCTaHOBJICHBI:
1. yn. Ceepanosa u yi. Kapna Mapkca

2. yn. Kapna Mapkca u yn. [lymkuna

3. yn. Ilymikuna u yu. Jlenuna

4.yn. [lymkuna u yi. [ypromna

5. yn. Hyprona u yn. 3aku Banuau

6. yn. 3aku Baiman n yn. HoBomocTtoBas
7. memeX0IHBIN Mepexo]l Ha MOHYMEHTE

Hpyx0bl
8. yn. 3aku Baymau u yin. CounHckas

9. yn. Codbu IlepoBckoit

10. yn. Codbu IlepoBckuii u yn. Akaze-
MHKa YpaKcHHa

11. yn. Codwu [lepoBckoit u yi. 3aiinad
bunieson

12. yn. Codbu IlepoBckoii u yin. Apma-
BUPCKast

13. yn. Codwu IlepoBckoit u yi. CtenaHa
KyBpiknHa

14. yn. Crenana KyBbikuna u yi. Pabko-
poBa.

Ha nannom mapupyte unciautcst 17 aBroOycos. Korjga uner akTUBHBIA MOTOK
NacCakKUpOB, a ITO: yTpEeHHee, 00eIEHHOE U BeuepHee BpeMsl, aBTOOYChI MOABE3KAIOT
Ha HAYaJIbHYI0 OCTAHOBKY C NEPUOAUYHOCTBIO 3 — 5 MUHYTBI. A B OCTaJbHOE BpeEMH,

KOrJa IMOTOK ITaCCAKUPOB IMAaCCUBCH, IICPHUOJ OKUIAAHHA MAPIIPYTHOTO aBT06yca CO-

crapysieT 8§ — 10 MUHYT.
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Cpennee BpeMs aBTo0Oyca B mmyTu 30 — 40 MUHYT B 3aBUCUMOCTH OT CUTYaIlMH
Ha nopore. ['paduk pabots aBTOOYyCcOB Ha MapmpyTte ¢ 6:00 mo 23:00. 3a 3T0 Bpems
TPAHCIOPT YCIIEBAET COBEPIINTH OKOJIO 10 mOe310K OT HaYaJIbHOW OCTAHOBKH J0 KO-
HEYHOM, COOTBETCTBEHHO OJIMH aBTOOYC JI€JaeT MITh KPYroB OT HAYAJIbHOW OCTAHOB-
KM JI0 KOHEYHOU u oOpatHo. Ha puc.4.3 npenacraBiieHbl 3Talbl UMUTAIIMOHHOTO MO-
JIeTMPOBAHUS 110 33]]a4e aBTOOYCHBIM MapIIPYT.

Co3gaHue

Ananus
MPeIMETHOMN 00J1acTH

'

[TocTanoBka 3agauu aBTOOYyC-
HOT'O Mapuipyra

!

IIpoexTupoBanue
¢ _ Konunposanue
A d
Cozpanue nuarpamMmsl OTO- ¢

KOB JaHHBIX

v

ITpoBepka npoekra

Hactpoiika 3anycka
MOJEIn

'

3arvck Monenu

J v

f \ OTIag0YHBIN 3KC-

A

. nepuMeHT. M3me-
Co3manue UMUTAIIHOHHON MO- HEeHMsl HHTEHCHBHO-
JIeH B paCIIMPEHHOM PEJaKTO- CTH TIOTOKa aBTO0Y-
pe GPSS World COB
i Ornanka
OT1nanaka UMHTAIIMOHHON MOJie-
hi474 <
_ O0paboTka dKcIepu-
MamuHHBIN MEHTa
OKCHICPUMCHT "| u npexcTaBieHue pe-
3yJIbTAaTOB

Puc.4.3. Dranbl UMUTAIIMOHHOTO MOJEIUPOBAHUS
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[IpoOnemMoil onTUMHU3ALMKU TPAHCIOPTHBIX MapUIPYTOB B TOPOACKOHN cpexae
3anuManucs eiie B 40—80-e¢ ronabl XXcronetus[40-46]. B HacTosiiiee BpeMsi UMEETCS
MHOXECTBO MPOrPAMMHBIX MPOAYKTOB [JII HMMHUTAIMOHHOTO MOJIEITMPOBAHUS
TPAHCIOPTHBIX 33124 [47, 48], HCTIOJIB30BATIUCH PA3HBIE MOAXO/IbI K MOICIUPOBAHUIO
TPAaHCHOPTHBIX ~ MapmipytoB [49-51] W  UMUTAMOHHOMY  MOJEIMPOBAHUIO
ONTUMU3AIIMN aBTOOYCHBIX MapipyToB [28, 35, 52-54].

4.3.2. [l[poekmHas Yacmb

Pa3zpaboTka mo6oi nHPOPMAITMOHHOW CUCTEM TIO0 TEOPUHU TMOTIMHSICTCS KAKOM-
TO MOJEIH KU3HEHHOTO LIMKJIA U3/ENHS B 3aBUCUMOCTHU WA COTJIACHO UCIIOIb3YEMO-
ro cranjapra (ctanaapt (UPMbI, POCCUMCKUN CTaHAAPT, MEXIyHAPOIHBIM CTaHIApT
u 1p.) B Hamewm cnydae mbl ucnionszyeM ['OCT 34 unu HOBbIE poccHiicKue CTaHaap-
Thl Ha pa3paboTKy nHpopManmoHHbix cucteM - ['OCT P. Tak kak pazpadaTbiBaeTcCs
nepBasi BEpCHsi, TO MOKHO MCIOJIb30BAaTh KACKAIHYIO0 MOJIEIb )KU3HEHHOTO IIUKJIA [&,
22, 29]. ns cornacoBanusi TpeOboBaHui 1o MHGOPMAIMOHHON CUCTEME MEXKAY CTO-
pOHAMU — 3aKa34UKOM U Pa3pabOTUYMKOM HEOOXOJIMMO pa3padoTaTh TEXHUUECKOE 3a-
nanue. [lpoekTupoBaHue BKIIIOYAET B ce0sl pa3pabOTKy TEXHUYECKOTO MPEIIOKEHUS
u (nm) texauueckoro 3ananus (T3)[7], oTpakaronmx 3T TOTPEOHOCTH, U peain3a-
nuio T3 B BUIE MPOEKTHOW JOKYMEHTAIIUU

PaccMoTpuM B y4yeOHBIX MeNIX NPOEKTHBIA TOAXO0A K  pa3paboTke
MMUTAMOHHBIX Mozenel. HauHeM ¢ TEXHMYECKOTO 3aaHusl.

Texnuueckoe 3a0anue

1. O6mue cBeneHus

Hacrosimee Texunueckoe 3aganue (13) cocraBineHo B coorBerctBuu ¢ ['OCT
34.602-89 «TexHuueckoe 3aJJaHl€ HA CO3JaHUE aBTOMATU3UPOBAHHOU CHCTEMBD.

1.1. [TomHOE HAMMEHOBAHUE CUCTEMBI U €€ YCIOBHOE 0003HAYCHUE

1.1.1. ITonmHoe HanMmeHOBaHHE cUCTEMBI — CUCTEMAa MOHHUTOPUHIA JBUKECHHS
rOpPOJICKMX aBTOOYCOB Ha OCHOBE UMUTALITMOHHOW MOJEIIN

1.1.2. Kpatkoe HaumeHoBanue cucteMsl — CM/IT'A

1.2. HaumeHoBaHus NpeANPUITHIA pa3pabOTUNKOB U 3aKa34MKa

1.2.1. 3aka3umk — BI'TTY nm. M. AKkmyJsuisl

1.2.2. Pazpaborunkom siBisiercst cryaeHt 5 kypca MIIOUT 3apumoBa Anus
bymaroBHa

1.3. OcHoBanue A pa3padoTKH

BrinyckHast kBanu@uKalroHHas paboTa, HampaBlIeHHAs] HA TPOCKTUPOBAHKE U
pa3paboOTKy UMUTAITMOHHON MOJIENH .

1.4. IlmanoBbIe CPOKH padboT
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1.4.1. Hagano pa6ot no coznanuto cuctrembl — 20 stuBaps 2015 r.

1.4.2. Tlepeiii aTan padot — 20 staBaps 2015 r. — 20 ¢espans 2015 r.

1.4.3. Bropoii atam padot — 21 ¢epamns 2015 r. — 20 anpens 2015 r.

1.4.4. Tpetwnii atan pabot — 20 ampensa 2015 r. — 1 mas 2015 1.

1.4.5. Bemonxenue paboT M0 pa3BUTHIO UMHUTAIIMOHHON MOJCIN H TIOJIIIEPIKKE
ee (YHKIMOHUPOBAHUS TUIAHUPYETCS Ha MPOTSHKEHUU BCErO MKU3HEHHOI'O LUKIA U
CPOKaMH HE OrPaHUYMBAETCS.

1.5. HopmatuBHO-nipaBoBas 6aza

Bompocer pa3pabotku, BHenpeHus u ucnoiszoBanus CMJI'A perynupyrorcs
COBOKYITHOCTBIO aKTOB, 00pa3yIoIuX HOPMaTUBHO-TIpaBoBy0 6a3y CMJIT'A.

2. Ha3HaueHue v 1enu CO31aHusl CHCTEMBbI

2.1. Ha3HaueHue cucTemsbl

2.1.1. CMAI'A npenna3HaueHa JJIi MOHUTOpPWHIA JBUKEHUS aBTOOYCOB 3a-
JTAHHOT'O MaplIpyTa U BEJICHHUS CTATUCTUKU IO BPEMEHH.

2.2. llenb co3gaHust CUCTEMBI

Henbto cozmanust CHAI'A siBisieTcst pa3paboTka peaqbHON UMHUTAIMOHHON MO-
JIeIM Ha KOTOPOM MOYKHO MPOBOAUTH IKCIIEPUMEHTHI 10 ONTUMHU3ALMA U MOHUTOPHH-
Ty JIBUKEHHUS aBTOOYCOB HAa TPAHCIIOPTHOM JIMHUM TOpOAa.

3. Xapakrepuctuka 00beKTa nH(popMaTU3aluu

3.1. O0BeKT nHpOpMaTH3ALUU: TPAHCIIOPTHASI CUCTEMA TOpoJa.

3.2. XapakTepucTHKa TEKYIIero YpOBHS UH(POPMaTHU3AINH

3.2.1. TpancnoptHas cuctema 00JIaJa€T 3HAYUTEIHLHBIMU U TMOCTOSTHHO BO3-
pacTaromuMi MHOOPMAITMOHHBIMUA U BBIYMCIHMTENBHBIMU pecypcamu. Mubopmariu-
OHHBIE PECYpChl CJIa00 CUCTEMATHU3UPOBAHBI, CYIIECTBEHHO Pa3pO3HEHbI, KAK JIOTH-
YECKH, TaK U (PU3NYECKHU.

3.2.2. Uudopmanusi 0 TpaHCIIOPTHOM cucTeMe ciabo MmpejacTaBieHa s J10-
CTyMa Mo TEJIEKOMMYHUKAIIMOHHBIM KaHajaM.

4. TpeboBaHUs K CUCTEME

4.1. OcHoBHBbIE 3a1auu, ToAJIexkamue peanuzanuu B CM/IT'A

4.1.1. 3angauu, noanexamue peanuzanuu B CMJII'A, pa3nensiorcs Ha JBE Ka-
TEropuu: 3aJaud obOecrneueHus] (PYHKIMOHUPOBAHHUS M MHGOPMALIMOHHBIE 3aayM.
Pemenue 3anay obecrieuenus: GyHKIIMOHUPOBAHUS HOCUT NIEPBOCTETICHHBIN XapaKTep
U JOJHKHO 00ecneunTsh 0asy AJid penieHus: HHGOpPMAaIlMOHHbBIX 3a/a4.

4.1.2. K 3agauam obecniedeHus: GyHKIIMOHUPOBAHUS OTHOCSITCS:

- OmnpeneneHue U aHaau3 TpeOOBAHUM K 0a30BOM CETEBOM ONEPAITMOHHOM
CHUCTEME, BBIOOp OIMEpAlMOHHOW CHUCTEMBbl W TPHOOPETEHHE B Ciydyae
HEOOXOJMMOCTH JIOCTATOYHOI'O KOJTMYECTBA JINLIEH3UH.

IIpumeuanue. IlpenBapuTenbHBIM aHAIU3 MO3BOJIMII PEKOMEHIAOBATH JJIs UC-
nonb3oBanusi B CM/II'A B kauectBe matdopmbl Windows XP/7.
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- BriOop cpenbl nmporpamMmmupoBaHus sl pa3padOTKH UMHUTAIIMOHHON MO-
JEIH.
[Iprmeuanue. [IpenBapuTenbHblid aHAIN3 MO3BOJIMII PEKOMEHIOBATH IS pas3-
pabotku CMJIT'A cpeny GPSS World.
- YcraHOBKa M HACTpOiKa 0a30BOr0 MPOrpaMMHOT0 00ECIIEYEHUS.
4.1.3. K 3agauam nH(pOpMaIIMOHHOTO 00€CTICUEHUST OTHOCSITCS
-  MogenupoBaHue JOPOKHOTO JBUXKEHUS C 33/IaHHBIM 3HAYE€HUEM MallluH
-  MogenupoBaHue JOPOKHOTO JIBHKEHHSI C BO3MOXKHOCTBIO TIEPEKITIOUSHUS
NEepPEKPECTKA
- BrIBOJ cTaTUCTUKH O JJIMHE O4YepEaU
4.2. TpeboBanus kK ”HHOPMALMOHHOMY 00ECTICUCHUIO
4.2.1. Uupopmannonnoe odecneuenne CM/II'A cocTaBisioT:
- JIaHHBIE O KOJMYECTBE aBTOOYCOB Ha MapIIpyTe;
- JIaHHBIE O IEPUOJIMYHOCTH aBTOOYCOB;
- KOJIMYECTBO YaCOB B CMEHE BOJUTEINS;
- JIaHHBIE O CTATUCTHUKH.
5. CocTtaB paboT MO CO3/IaHUI0 CUCTEMBI
5.1. Pab6otel no cozpanuto CMJII'A nmpoBoasaTcs B TpH 3Tana (cM. pasaen 1.4
HACTOSIIIEr0 TEXHUYECKOTO 3a/IaHHS):
- Ha MepBOM dTane pa3pabaTbiBaeTCs CTPYKTypa MOJEIH COTJIAaCHO MPOEK-
Ty,
- Ha BTOPOM JTalle BHITIOJIHIETCS MPOTpaMMHasi pa3paboTKa MOJIEIH,
- Ha TPEThEM HTAIle MPOU3BOJUTCS TECTUPOBAHUE U OTIA/KA.
6. [TopsmOK KOHTPOJIS U IPUEMKHU CUCTEMBI
6.1. [Ipuemka u orieHKa pabOT, BBHINOJHEHHBIX B COOTBETCTBUU C HACTOSIIUM
TEXHUYECKUM 3aJIaHUEM, OCYILECTBISETCS KOMUCCHEH.
6.2. Tlo pesynbpraram mnpueMo-CAATOYHBIX PabOT odopmisieTcss AKT cradyu-
MIPUEMKH.
7. TpeOoBaHUS K TOKYMEHTUPOBAHUIO
7.1. B coctaB npuHuMaemMsbiX B 3kcrutyatanuio CM/II'A BKIIIOYaeTCs KOMIUIEKT
JIOKYMEHTAITUH, TOJATOTOBJICHHBIN B COOTBETCTBUU ¢ TpeboBaHusiMu ECIT]]

DyHKUUOHAIbHOE MOOEAUPOBAHUE

CoBpeMeHHbIN MOAX0J K MPOCKTUPOBAHUIO MH(POPMALIMOHHBIX CUCTEM Ipe.i-
M0JIaraeT CO3/IaHUE MOJIEIN MCXOIHON MH(DOPMAIMOHHOW CHUCTEMBI, OMHICHIBAIOIICH
BCE HEOOXOAMMBbIE acneKkThl e¢ (pyHkunoHupoBaHus. [Ipumenenue mojaenel mo3Bo-
JSI€T COKPATHTh CPOKM NPOEKTHUPOBAHHUSA, YIYUIIUTh KadeCTBO IPOEKTA 3a CYET
yCcTpaHEeHHs O0JIBILIOTO YKcia OUIMOOK B PEIICHUH CTPATErHUYeCKUX BOIPOCOB YK€ Ha
pPaHHUX CTaausIX paboThl. s mpoeKTUpoBaHUs HHPOPMALIMOHHBIX (MMUTAMOHHBIX )
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CHUCTEM HCIIOJIB3YIOTCSl pa3jIM4Hble HHCTpyMeHTalbHbIe cpeactBa— BPWin, ERWin,
Rational Rose, ARIS B 3aBUCUMOCTH OT CIIOKHOCTH M Ha3HAYCHHSI TIPOEKTA.

[Ipu cozmanuu Takoi MoJEIu OOBIYHO MPUMEHSIETCS (DYHKIIMOHAbHAS METO-
nosiorusi. OHa mpenoiaraeT pacCMOTPEHNE CHCTEMBI B BUIe Habopa (pyHKImii, mpe-
00pa3yIomunX BXOAHON MOTOK HH(POPMAIH B BBIXOTHOM.

@yHKIMOHAIbHAA MOJAEIb — onucanue cucremMbl ¢ nomoinisio IDEF0. Jlannas
MOJIeJIb MpEeHA3HAuEHa JJIsl OMMCAHUS CYIIECTBYIOMUX OM3HEC-MPOIECCOB, B KOTO-
POl UCTIONB3YIOTCA KAaK €CTECTBEHHBIN, Tak W rpaduyeckuil s3piku. s nmepenauu
uH(OpPMAITUU O KOHKPETHOW CHCTEME MCTOYHHUKOM TpaUiIecKOTO s3bIKAa SBIISCTCS
cama merogonorus IDEFQ.

Merononorus IDEFO npenHazHadeHa [uisi MIOCTPOEHUS UEPAPXUUECKON CUCTE-
MBI TUarpaMM — €IMHUYHBIX ONucaHuil pparMeHTOB cuctembl. CHauana npoBOIUTCS
ONKMCAHHE CUCTEMBbl B IIEJIOM U €€ B3aUMOJICUCTBHUS C OKpYKarolUUM MUPOM (KOH-
TEKCTHAsl JuarpaMma), mocje 4ero MpOoBOAUTCS (PYHKIIMOHAIbHAS JEKOMITO3UIIUS —
cUcTeMa pa30MBaAETCs Ha MOJACUCTEMbI U KaXK/1asl [MOJICUCTEMA OMKUCHIBACTCS OTIAEIHHO
(InarpaMMbl JIEKOMITIO3MIIMHU). 3aTeM Kakaas MOACUCTEMa pa30uBaeTcs Ha Oosiee
MeEJIKME U Tak Jlajee J0 JTOCTUKEHUS HY>KHOU CTETIEHU OAPOOHOCTH.

Kaxnas IDEFO-nquarpamma cosiepuT 0710ku U 1yru. biioku — GyHKIMU Moie-
aupyemMoil cuctembl. JIyru CBSA3BIBAIOT OJIOKM BMECTE U OTOOpa)KaroT B3aUMO/ICH-
CTBUS U B3aUMOCBSI3U MEK]1y HUMU.

OyHKIIMOHAIbHBIE OJIOKH Ha AHarpaMMax M300pakaroTcsi IPSIMOYTOJILHUKAMH,
O3HAYAIONTUMU TTOMMEHOBAHHBIEC MPOIIECCHI, (PYHKIIMN WM 3a7a4d, KOTOPbIE MPOUC-
XOIAT B TEYEHHUE OINPENICIICHHOIO BPEMEHHU U UMEIOT PACIIO3HABAEMBIE PE3YJIbTATHI.

Kaxnasa cropona 0Oioka mMeer ocoboe HazHaueHue. JleBas cropoHa Oioka
MpeIHa3HA4YCHA JJIsl BXOJIOB, BEPXHSS — JJIsl YIPAaBIICHUS, MpaBas — IJIs BBIXOJOB,
HIDKHSISL — JJ1s1 MeXaHU3MOB. Takoe 0003HaUY€HHE OTPAKAET ONMPEICNICHHbIE CUCTEM-
HBIC MPUHIIUIIBL: BXOJIBI TPEOOPa3yIOTCs B BBIXOJIbI, YIIPABICHNE OTPAHUYMBACT WIIH
MIPEANKUCHIBAECT YCJIOBHS BBIMOJHEHUSI MPEoOpa3oBaHU, MEXaHU3MbI TOKa3bIBAIOT,
YTO U KaK BBITIOJTHSACT QYHKIIUS.

B npouecce monenupoBanus cucteMsl B IDEF(, nepBbiM 1e10M onpenensier-
Csl KOHTEKCT — YEePHBIN SIIUK. DTO caMblii aOCTPaKTHBIN yPOBEHb OMUCAHUS CUCTEMbI
B 1IeJIoM. B nanHOM ciiyyae koHTekcToM Oyner monenupoanre CMJIT'A.

CornacHo 3TUM 3TamaM pa3paboTaHbl (PYHKIIMOHAJIBHBIC MOJEIU TMpoliecca
pa3pabotku B cpeae BpWin (puc.4.4- 4.7).

[Tocnie onucanusg YEpPHOTO SIIMKA MPOBOAUTCS PA3JIOKEHUE €€ Ha KPYIHBIC
dbparMeHThl. JTOT MPOIECC Ha3bIBACTCS (PYHKIIMOHAIHHOU JICKOMIIO3UIIMEH, a Iua-
rpaMMbl, KOTOPbIE OMHUCHIBAIOT Kbl ()parMeHT U B3aUMOJICUCTBUE (PAarMEHTOB,
HA3bIBAIOTCS IuarpamMmamu aexkomnosunuu. [Ipomnecc mogenupoBanus CMIT'A ne-
JIUTCS Ha TPU dTara, CIe0BaTebHO, B CXeMe OYAYyT TPU JUarpaMMbl JEKOMITO3HUIIUU.
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Hexomno3unusa 6noka Pa3paboTka Mozenu, B CBOIO 04epeb, pa30MBaeTCs Ha
nBa 650ka.3T10 6110K «BBIOOP MPOrpaMMHOTO CpeACcTBa pa3paboTKu MOJEm» U OJI0K
«MopgenupoBaHue».

Puc. 4.4. ®ynkunoHanbHas Moaenb — Moaenupoanue CM/IT'A

Puc. 4.5. Jlexomno3urust GyHKIMOHATBEHOU Moenu — moaenupoBanue CM/IT'A.
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Puc. 4.6. ®yHKIIMOHAIbHAS MOJIC]IH BTOPOT'O YPOBHS 10 pa3pabOTKe MOJSTH —
mojaenupoBanue CM/T'A

Puc. 4.7. ®yHKuMOHaIbHAs MOJIENIb BTOPOTO YPOBHS IO TECTUPOBAHUIO MOJEIIH
— mogenupoBanue CM/ITI'A
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Br160p mporpaMMHOTO CpeJicTBa pa3padOTKH MOJICITH OCYIIIECTBIISETCS TOCIIe
aHanu3a mMapmpyta. [loMuMo aHanmu3a MapmpyTa B BBIOOpE MPOTPaMMHOTO CPEJICTBA
YYacTBYIOT TaKHE BXOJ/IHBIC JaHHBIC, KAK:

— CXeMa MapIipyTa;
— CTPYKTypa MOJICIIH,
— yueOHnble u3aanus nmo GPSS World.

[Tocne BBIOOpa MPOTPaMMHOTO CPEACTBA Pa3padOTKUA MOJECIH JTaHHBIE OTIIPAB-
JSIOTCS B 0JIOK «MoJieTMpoBaHue». YUUThIBasi BXOTHBIC JIAHHBIC, YITPABJICHUE H Me-
XaHU3MBI Ha BBIXO/IE, MTOTyYaeTCs Pe3yIbTaT, MPEABAPUTEIbHAS BEPCUS MOJIEIIH.

JIeKOMITO3HIIHS TPEThETro YpoBHSA — TectupoBanue Mozienu. Ha maHHOM ypoBHE
JIEKOMIIO3UIIMKM OCYIIECTBIISICTCS MPOBEpKa pabOTOCIOCOOHOCTH Mojenu. Ha Bxon
OJIOKA TOIAETCH:

— TpeaBapuTeIbHas BEPCUS MOJECIIHN, TIOyICHHAS TP Pa3padOTKH MOJICTIH;

— pacmmpenHsiit penaktop GPSS World.
[Ipu mpoBepke pabOTOCIOCOOHOCTH MOJIETM MOTYT OBITH BBISIBIICHBI pa3UYHbIC
HEMOJIAJIKU. DTH HEMOJaJAKu OyIyT CIY>KUTh BXOJHBIMU JaHHBIMH Ha 00K «YcTpa-
HEHHUE Hemonanok». Eciu ke omuboK HEeT, TO TaHHBIE cpa3y OTIPABIAIOTCS B OJOK
«IIpencraBneHne MOIEITN», BBIXOIHBIMU JAHHBIMH KOTOPOTO CITY>KUT MOJICIIb.

4.3.3. Paspabomka umumauyuoHHoU modesiu asmobycHo20
Mapuwipyma u pe3yrnbmambsl MawUHHO20 3KCrepuMeHma

[Tocne 3amycka pacmmupenHoro peaakropa GPSS World, Heo6xoaumo co3naTh
HOBYIO cxemy. Jliis atoro menkaem Ha «®Daitim» U U3 BeIMAAAIONIETO CIMCKa BhIOUpa-
em «Coznate cxemy». Ilepen HaMu BO3HMKAET 4yMCTOE pabouee MmoJsie s CO3JaHus
cxembl Mozenu. Jlasee pa3MeriaeM TUIOBbIE 3iieMeHTapHbie Os0ku (TOB), 4ToOBI
COEJIMHUB UX MOJIYYUTh CXEMY MOJIETIH.

TunoBsie 351eMeHTapHbIE OJOKHU SBJISIFOTCS JIOTUYECKA HE3aBUCUMBIMU DJIEMEH-
tamu. OHU UMEIOT CBOM MHTEp(dEiic, ITO HEKHI HA0Op BXOJIOB M BBIXOJIOB, KOTOPHIC
MO3BOJIAIOT UM CBsI3bIBaThes ¢ Apyrumu TObamu. Kaxnplil 010k comep ut B cede
Mozenb Ha si3bike GPSS World , ¢ moMonibio KoToporo 070K onpeaesser JOTUKy ero
paboThI.

Jliist Toro uro6s1 co3nateh TOb, HE00X0IMMO HaXXaTh B MaHETU UHCTPYMEHTOB
KHOTIKY «Jlo6aButh TOby. Mnu HaxaTh MpaByl0 KHOIKY MBIIIU U U3 BBINAIAIOIIETO
cniucka BeIOpath «Jlo6aButh TObY.

[Tocne no6asnenust TOba u3mensiem ero mapaMmeTphl. [lepBbIii AIIEMEHT Ha3bI-
BaeTCs «CO3/]JaHUE aBTOOYCOB Ha MapmipyTe» pasmep mpudta 22, Tun mpudrta Times
New Roman u 3amaem onus Beixo. Bo Bkiaake GPSS npornuceiBaem 6510k
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Puc. 4.8. O6mue nanusie TOba «Havano aBmkeHus aBToOyca Ha MapIIPyTeE»

GENERATE ,,,1/ nannblii OJI0K CO3/1a€T TPaH3aKThI JJIs TOCIEAYIOIIEro BBOJA
B MPOLIECC MOJICIIUPOBAHUS

Puc. 4.9. GPSS monens TOba «Havano ABMKEeHUS aBTOOyCa HA MapIIPyTE»

Cnenyroniuii 31eMeHT cxeMbl — ocTaHoBKa. Co3naem TOD Tak ke Kak co3jiaBa-
T Ui TIpeabiayiiero sjieMeHTta. Hasanue mnepBod octaHOBKH «My3eld HMEHHU
HekpacoBa». 3amaem ogun Bxoa u oauH Bbixonl. B momenu GPSS ykaswsiBaem 010K
ADVANCE 120,60, koTOpbIil 3a/iep’KUBAET MPOJBHKEHUE TPAH3AKTa HA 3aJaHHBII
OTPE30K MOJEIBHOTO BPEMEHHU.

Tak kak Bc€ €QMHMIBI MOAEIBHOTO BPEMEHHU 3aJaHbl B CEKYHJaX, 3aJeprKKa
aBTOOyca Ha octaHoBke 120 cekyHn, muitoc MuHyc 60 cexyH.

Puc. 4.10.GPSS monens TOba «My3eit umenn Hecreposa»

[Tocne ocranoBkM aBTOOYyC eneT A0 cieayromero cBerodopa. Cremyronue
JeHCcTBUS aBTOOYyCa 3aBUCST OT I[BE€Ta CBeTOopa:
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— TOPHUT 3€JICHbIN I[BET, aBTOOYC IpoeeT 0€3 OCTAHOBKH,

— TOpUT KPaCHBIN IBET, aBTOOYC BBIHYK/IE€H OCTAHOBUTHCA M 33J€P>KATHCS
NIOKA HE 3aroputcd 3eyeHbl. I TONbKO MOTOM MPOJOJIKUTH JIBUKEHUE
10 MapIIpyTy.

Jlns sToro mel coznanuM TODb ¢ HazBaHMEM MeEpeceYeHUM YU, Ha KOTOPBIX
pacniosioxkeHsl cBeTodopsl. [lepBriii cBeTOhOp HA TaHHOM MapIIPyTe PACIIONOKEH Ha
nepeceueHun ynuiel CBepioBa u ynuisl Kapna Mapkca. OtkpeiBaeM «JlaHHBIC
TOba» u nponuceiBaéM HAMMEHOBAHHE.

Puc.4.11. O6mue nanusie TOba « yn. CepanioBa u Kapia Mapkca»

Bo Bknagke «Bxoawl/Beixonb» nanHomy TOby 3amaeM ouH BXOA U JIBa BbI-
X0J1a, TaK KaK Mbl IMEEM JIBa BapuaHTa Pa3BUTHS CUTyalluil. MeTka mepBOro BeIXoja
HazoBeM PG, a Bropoii Beixoaq GG. Beixon PG uper 6€3 ocTaHOBKHM Ha CIEAYIOIIYIO
octaHoBKy, Bbixos1 GG unet B TOb «cBetodopy.

Puc. 4.12. Bxons! u Beixoqbl TOba «yn. Ceepanosa u Kapna Mapkca»
Takum oOpa3zoM, 100aBJIsIsi OCTAHOBKH U TIEPEKPECTKHU, MbI (DOPMHUPYEM CXEMY
JBIDKEHUS aBTOoOyca Ha mapiipyre. B urore monmens OyeT BBITIIANETh CIAEAYIOIMIUM

obpazom:
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Puc.4.13. T'otoBas Moaens mapuipyrta Ne234k.

YrtoOBI HavaTh nmpouecc MOACIMPOBAHMA, HCO6XOI[I/IMO HaXaTb Ha HKOHKY
«Hauatsp MOACIUPOBAHHUC), NIIN F5 na KJIaBHaTypcC. Ilocne Toro kak IIpoLecCC 3aKOH-
YUTCA, IIpOrpaMmMa BBIBOAUT KO MOJCIIH.

Puc.4.14. HauanbHbIi pe3ysibTaT MOAECIUPOBAHUS

[Tocne BbIBOMIa KOIa MOJCIM HEOOXOAUMO MHULIMUPOBATH 3ayCcK Moenu. s
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3TOro BO BKIajke «MonenupoBanue» BbiOpaTh koMaHay START u 3agath Hauasib-
Hble mapamerpsl. HampumepSTART 10.

Puc.4.15. Oxuo xomaunsl START

[Tocne BoimonHenust komanasl START mporpaMma BBIBOOUT OTYET C OOIIEH
uH(popMaIe 0 IpoIIeIIIeM MIPOLECCE MOJICTUPOBAHMUSL.

Puc. 4.16. OkHO oTUEeTa

[Tocne BpIBOJIa OTUETA MOJIEIIb TOTOBA JijIsl 00paboTKH B mporpamme «Pemaktop
dopm».

3anyck moaesan B «Pexakrope popm»

st oOpaboTku MoJienu B peaakTope popm HEOOXOAMMO COXPAaHUTH MOJIETb,
MOCJIE YETo 3alyCTUTh PEIaKTOp U B MeHI0 «Daiiii» BbIOpaTh MyHKT «YKa3zaTh  MO-
JETIbY

Puc.4.17. Ykazanue Mojenu B peaakrope hopm

[Tocyie TOro Kak Mbl yKa3aldu MOJIENIb, HY’KHO B IIYHKTE MEHIO «DPOPMBI» BbI-
Opate moanyHKT «HacTpoiika Momenm». Yka3biBaeM mapamMeTp «3aBepiieHue Moje-
JIMPOBAHUS MO KOJIMYECTBY YHUUTOKEHHBIX TPAH3aKTOBY» B MHTEpBaJie oT 1 10 17.
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[Tocne ykazaHust 3TOro napaMmerpa Hy>KHO BblOpaTh NMyHKT «HacTpoiika MOHHU-
TopuHTa». B mosiBuBIIEMCsl OKHE BBIOMpAaeM JOCTYIHBIM OOBEKT M 3aJlaeM IOKa3a-
Tenb «O0111ee KOJI-BO UCMOIB30BAHHBIX JTUHHIDY. JTO MO3BOJIUT HaM BBIBECTH TpaduK
C HE00XO0IMMOM UH(pOpPMALTHEN.

[Tocne BBIMONHEHUST HACTPOEK MOHHMTOPUHTAa MOXXHO HayUMHATh MPOBEPKY
¢dopmel. s aToro B MeHto «Dopmbel» BeiOupaem myHKT «lIpoBeputs popmy», 1ud0
MO’KHO Ha)KaTh ropsauyto knasuiy F5. Jlanee BeiOupaem Bkiaaky «MoaenupoBaHuey
U HaxxumaeM KHonky «Hagats monenupoBanue». Ilocie okoHUaHus npouecca Moje-
JUPOBAHUS TIEPEXOUM BO BKIAJKy «Pe3ynpTaThl» U MpoBepseM IMOCIEIHHUI MpoBe-
JEHHBIN SKCIIEPUMEHT.

Puc.4.18. HacTpoiika moaenu B peaakrope ¢hopm

Ha rpaduxe 4.20 mokaszaHo, 3a Kakoil MPOMEKYTOK BPEMEHU BCE aBTOOYCHI,
KOJI-BO KOTOPBIX YKa3bIBAETCS B HACTPOMKAX MOJEIH, MPOEAYT BECh MappyT 1 pas.
ABTOOYyCHl enyT mo ouepenu. Korma moeskaer mepBbIM — CIACAYIOMNWA HAaYWHAET
JBOKeHUE U T.4. M3 rpaduka Mbl MOXXEM YBUJIETh, YTO B 3aBUCUMOCTH OT BPEMEHU
CYyTOK, BpEMs, 3aTpPAau€HHOE Ha IPEOJOJICHME MApILIPyTa, MOXKET H3MEHSThCS. B
CpellHEM aBTOOYC 3aTpAaTUT Ha MPEOI0JICHHE MapuIpyTa okoyo 20—25 MUHYT.

B nyHkTe «/luHaMuka mokaszaTesei» oToOpakaeTcsi KOHEUHbIN TpaduK Mojie-
nupoBaHus. M3MeHss B HACTpOMKaxX MOJENIN KOJINYECTBO TPAH3AKTOB, MbI IIPOBEPSEM
YCPEAHEHHBIN MTOKA3aTeNlb BPEMEHU, 3a KOTOPOE MapLIPyT MPOEIyT YKa3aHHOE KOJI-
BO aBTOOycOB. Huke mpuBeeHbI HECKOIBKO IpauKOB C pa3HBIMU MapaMeTpamu 3a-
nycka. ['paduxu s 5, 10 u 17 aBToOyCOB.
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Puc.4.19. HacTtpoiika MOHUTOpPUHTA
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Puc.4.21. I'paduk ¢ koaudecTBOM aBTOOYCOB - 10
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MEN

Konwaecrso
Oblee KONWYECTBO UCNONL3YEMBIX NMHUA
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Bpewma

Puc. 4.22. I'paduk ¢ konuuectBoM aBToOycOB — 17

Takum 00pa3om, B Pe3yJIbTaTe€ BBINOJIHEHUS AAHHOW JTAOOpaTOpHOM pPabOThI
MPOBEICHO CTPOUTENILCTBO IKCHEPUMEHTATBHON KOMITBIOTEPHOW YCTAaHOBKH «ABTO-
OYyCHBII MapLIpyT» U MPOBEIEHBI TECTOBBIE AKCIIEPUMEHTHI.  J{JIs yiydllleHHus WH-
Tepdelica UMUTAITMOHHONW YCTaHOBKH HeoOXxoaumo pazpabortaTh okHO «BBoma maH-
HBIX» U OKHO «JIMHAMUKH X0]1a SKCTIEPUMEHTA.

3aaHus HA HCCJIEA0BAHUE

1. IlpoBecTu psii SKCHEPUMEHTOB C Pa3IMYHBIMUA 3HAYEHUSMH BXOJIHBIX IMapa-
METPOB U XapaKTEPUCTUK YCTPOMCTB OOCITy>)KMBaHHUS C YUETOM aHalu3a M Ija-
HUPOBAHUS SKCIIEPUMEHTOB.

2. Ilpoananu3upoBaTh pe3yiabTaThl MOAECIUPOBAHUS IO CTAHJAPTHOMY OTYETY U
CZI€JIaTh BBIBOJBI 10 BBINIOJHEHHBIM 3KCIIEPUMEHTAM.

3. B penakrope (hopMm BBIBECTH pa3iIMUYHbIE TUHAMUYECKHE Tpaduku mo padoTe
KAHAJIBHBIX YCTPOMCTB (KOJUYECTBO 3aHSITHIX JUHUH, CPEIHEE KOIHMYECTBO HC-
MOJIb3YEeMbIX JIMHUM, 3arpPy>KEHHOCTh YCTPOMCTB, Cpe/IHEE BPEMs 3arpyKEeHHO-
CTH YCTPOMCTB, MPU3HAKHU 3arPYy>KEHHOCTH YCTPOMCTBA, MaMSITH U JIp.).

4. Tlo xaxaoMy U3 rpauKoB clieJaTh BHIBOBI.

5. Hanmucats 3axmodeHue no paboTe peanrbHON CUCTEMBbl HA OCHOBE UMHUTAIIMOH-
HOT'O MOJEITMPOBAHMUS U PEKOMEHAAIMU [0 ONTUMHU3ALUU pabOThl CUCTEMBI

6. Hanmcarp pekoMeHIanuu no afeKBaTHOCTH UMUTALMOHHOW MOJENIN U J1ajlb-
HEUIIEH e MOJAECPHU3ALUH.
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4.4. ccneposaHue paboTbl GpOoLLOPOBOYHO-NEPENIETHOrO Liexa

IlocTanoBka 3aga4yu: pa3paboTaTh UMUTAIIMOHHYIO MOJENb padOThl OPOIIIO-
POBOYHO-TIEPEIJIETHOTO I1eXa Ha 0a3e Y pumckoro noaurpadpkoMOuHaTa i usyde-
HUSl pabOTHl OPOIIIOPOBOYHO-TIEPEIIETHOTO II€Xa METOJIOM MMHUTAIIMOHHOTO MOJIe-
JMPOBAHUS B Cpelie paciupeHHoro peaakropa GPSS.

3aganusi Ha MoJIeJIMPOBaHME:

1) mnpoaHanM3upoBaTh CTPYKTYPY OpOITIOPOBOYHO-TIEPEIIIETHOTO 11€Xa;

2) CHpOEKTHPOBATH UMUTAIMOHHYIO MOJIeJb OpOIIIOPOBOYHO-
NEPETIIETHOTO MPOIIECcca;

3) pa3paboTaThb UMUTALIMOHHYIO MOJIEIb MapUIpyTa U3JJaHUs] KHUTH B TBEp-
JIOM TIEpEeTIETe B OPOIIIOPOBOYHO-TIEPEIUIETHOM 1I€XE Ha OCHOBE PACIIMPEHHO-
ro penakropa GPSS;

4) TmnpoBeCTH HCCIEIOBaHUS HAa OCHOBE MMMTALIMOHHOW MOJEIH B ILIEJIAX
ONTUMU3ALIMY IPOU3BOJICTBA KHUT B TBEP/IOM IEpEIUIETE.

4.5.1. AHanuTn4yeckaa 4acTtb

AHaIIU3 CTPYKTYphl OpONTIOPOBOYHO-IIEPEIUIETHOTO 1exa Y PUMCKOro moJsiu-
rpadpkomoOunata (YIIK) npoBoauics mo TOKyMEHTallud MOMEIICHUHN 11eXa U pacio-
JIO’KEHHOTO B HUX 000pynoBanus. [lociaenedarnoe 060py10BaHre, pacloioKeHHOE B
OpOIIFOPOBOYHO-TIEPEIIIETHOM I[€XE, U MAPUIPYT MOCIENEYaTHBIX MPOIIECCOB Mpe-
CTaBJjieH Ha puc.4.23.

Puc.4.23. PacnionioxkeHre 000pyI0BaHUS U MapIIPyT MOCIENeYaTHIX MPOIECCOB B
OpOLTIOPOBOYHO-TIEPETIIETHOM IIeXe Y (PUMCKOro nojaurpapkoMOnHaTa:
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

CTBA KHM)XHBIX

Maiuna 6ecmBeiinoro ckperuieHus: «Horison BQ-270».
KacceTHo-HOXeBas (hanbiieBaibHAS MAIMHA.
HosxeBas (anplieBasibHasi MallIMHA.
Kaccetnas danprieBaipHas MarmHa.
Mammna 6ecuiBeiiHOTo ckperieHus: «Pony».
OnHoHOXeBas pe3asibHasg MamuHa «MS 115BPy.
ABroMarndeckuii CtpennuHr MamuHa « Mepkypu TP 702-52.
Hoxesas danbueBanpHas mammHa « DHK-43».
@op3all MPUKIICEYHAs] MALIUHA.
KnauroscraBounas mammnHa «Kondyc BF-527.
JIucTomoabopoydHast MalivHa.
HwuTkomBelHbIC MAIIIMHBIL.
HuTtkouiBelinbie MalIvHBbI.
HuTtkouiBelinbie MalvHBbI.
HuTtkouiBelinbie MalIvHBbI.
OnHoHO)keBas pe3anibHasg MammHa «MS 115 BPy.
Jlunus g npoxseiiku kopemika oyoka (Tynbckas).
BxitanouHno-1mBeHO-pe3anbHbIi arperar «llomumar.
TpexHoxxeBas pe3anbHas MamnHa « Wohlenbergy.
O06xum «NH-4».

. BknagHo-1BeliHas MalllyiHa.
22.
23.
24.
25.
26.

PaccmoTpum mepeyeHb paboOT HA MOJHOM IHKIJIE MOCIETNEYaTHOTO MPOU3BO/I-

KpsimkoaenarenbHas mammnaa « DASy.
ABtomar a1 TucHenue «Komnoycy.
[To30510THBIN Mpecc.

[Tozonotusiil npecc «b311-2».
[Tozonotusiil npecc «b311-2».

n3naHui B TBepaoM neperviere Ha YIIK. Ha puc.4.77 npencraBieHsl

CTpEJIKaMU MapIIPYThI MPOXOKAEHUS NTOCIIENEUYATHBIX ONEPALUH.

Xoa paboT B OpOIIIOPOBOYHO-TIEPEINIETHOM I[€XE M0 M3TOTOBJICHUIO KHUT B

TBEPJIOM IEPEILIETE.

IlepBwlii 3Tan. M3rorosnenue, rie NpOBOJIITCS CIEAYIOMINE pabOTHI :

1) ns mepBOi  omepariu  UCIIOJIb3YETCS KacCeTHO-HOXKeBas (hasblieBaIbHAS
MaruHa (2), Ha KOTOpOM OTIeYaTaHHBIC JIMCTH U Oymara ais (op3sama mocTynaroT
Ha orepanuio GanabIloBKa, TJIe JUCTHI (DATBITYIOTCS B TETpaau, a hop3all B OAUH CTHO;

2) mocne ¢danpiioBku . Ha Tenexku nepBbiid U TOCIEIHUN JTUCT U dop3all repe-

BO3SIT K (op3al] mpukiieedHoi mammune (9) v NpukiIenBaroT Gop3air;
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3) Tetpagu ¢ (anbUOBKM MEPBBI U MOCIEAHMM JUCT ¢ (op3alueM Be3yT Ha
aucrononoopounyo mamuny (11), Terpagu mogdbupator B OJ0K, CKIAABIBAIOT B (Y-
Py,

4)nocne TOro Kak OJIOKM cOOpaHbl, UX NEPEBO3AT K HHUTKOIIBEHHOM Ma-
mmmHe(12), Ha KOTOopoii Mog0OpaHHbIe OJIOKHU IIBIOT;

5) cimThble OJIOKM CKIIABIBAIOT HA MOAJIOH U BE3YT K JIMHUU Ul POKIEUKH KO-
pemka 61yoka (17);

6) mociie TOro Kak 0JIOKH MPOXOoaAT 00pabOTKa KOPEUIKa, UX OTBO3AT K MalIUHE
O6:xuMm «NH-4» (20);

7)3ateM oOkaThle OJOKH TOCTYMAalOT K TPEXHOKEBOW pe3ajbHOW MalluHe
«Wohlenberg»(19) rae mpoucxXomuT pe3ka ¢ TpeX CTOPOH, 3aT€M BCE YKJIaIbIBACTCS
Ha nojoH. OOpe3aHHbIe C TPEX CTOPOH OJIOKM BE3YyT Ha KHUTOBCTABOYHYIO MAIIUHY
«Konbyc BF-527 »(10).

B 3T0 BpeMs mapajuienbHO IMPOUCXOAUT ONEPALHsl 110 U3TOTOBIEHUIO Iepe-
IUIETHBIX KPBIILIEK.
1. OTneyataHHyto 00JIOKKY PEXyT MO (QopMaTy KHHUTM Ha OJHOHOKEBOW Ma-
IIMHE U BE3YT K KPBILIKOJIETATENbHON MauHe (2).
2. KapToH pexyT Ha KapTOHOPE3aJIbHOW MAIllMHE HA CTOPOHKU U BE3YT K KPbIIII-
KOJeaTeJILHON MallIHE.
3. KppikozenarenbHy0 MaluHy (2) HacTpauBarOT O] U3TOTOBICHHUE KPBIIIEK
U M3TOTaBIUBAIOT KPBIIMIKKM W BE3yT K KHUTOBCTaBOUHYI0 MmammHy «Konbyc BF-
527 »(10).
Ha KHUTOBCTaBOUHYIO JTMHUIO PUBE3IU TOTOBBIE OJIOKH U KPBIILIKH:

8) kuuroscraBounyto MamuHy «Kondyc BF-527 »(10) HacTpaumBarOT U BCTaB-
JS0T OJIOKM B MEPEIUIETHBIE KPBIIIKHU, MMOJTYYEHHbIE TOTOBbIE KHUTH MPOBEPSIOT HA
negekT. '0ToBbIe KHUTH YKJIabIBAIOT HA MOJJI0H U BE3YT Ha YIaKOBKY;

9) ynakoBka Ha aBTOMaTn4eckoi ctpennuur Mamnue «Mepkypu TP 702» (7).

OT1oT aHanu3 paboT MO3BOJIIET HaM MpPEICTAaBUTh MH(POPMALMOHHYIO MOJEIb
M3TOTOBJICHUS] KHUTH B TBEPJIOM IIepEIIeTa B BUE CIACAYIOIICH cxeMbl (puc.4.24).
bioku

1 2 3 4 5 6 7

1

IlepeneTHbIE KPBILIKA

Puc.4.24 .TlocnenoBaTenbHOCTD MOCIENEYATHBIX PadoOT
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Takum 00pa3om, mocieneyaTHbIe MPOLECCHl CO3/IaHMs KHIXKHOTO HW3JIaHUS B
TBEP/IOM IEperieTe BKIIOYAET B CeOsl CIeqyIOIINe MPOIeCChI-ONepaii Ha COOTBET-
CTBYIOILIEM MOJUTpaduIeckoM 000pyIOBaHUHU B OPOIIIOPOBOYHO-TIEPEIIETHOM 1IEXE
Y dumckoro noaurpapromMoOnHara:

1) dbanmpIioBKa Ha KACCETHO-HOXKEBOU (habIIeBaILHON MAIIUHE;

2) npukJieiika gop3aiia Ha Gop3al-NPUKICCYHON MAIIIUHE;

3) nucronoaOOp Ha JUCTONOAO00POUYHON MAIIIUHE;

4) mnuThe 6JIOKOB Ha HUTKOIIBEWMHON MAIINHE;

5) mpokJelika kopenika 01oka Ha TyabCKOW JIMHUM JJi MPOKJIEHKU KOpElIka
0J10Ka;

6) 00xuM Ha MammHe «NH-4y;

7) o0Ope3ka Ha TPEXHOXKEBOU pe3anbHOU MarHe « Wohlenbergy;

8) ckperuieHrue OJ0OKa U KPBIIIKK Ha KHUTOBCTaBOuHOM MamnHe «Konbyc BF-

527» n aBTOMaTU4YECKOi cTpennuHr Mamuue « Mepkypu TP 702-52x;

9) ymakoBka;

10) nmapannenbHO WAET MPOLECC M3TOTOBIEHUS NEPEIUIETHOM KPBIIIKK Ha
KpBILIKOJAEIaTENbHON MammHe«DAS.

Cpennee Bpems sl BBITIOJHEHHsSI 3aKa3a M3TOTOBIICHUS KHUTH B TBEPAOM Iiepe-
mwiete Tupaxom 500 mTyk moTpedoBasioch 0koyio 280MUHYT, B 3aBUCUMOCTU OT CH-
Tyalliy Ha MapuIpyTe TEXHOJIOTHUYECKUX MPOIECCOB B OPOILIIOPOBOYHO-TIEPETLIETHOM
exe.

4.4.2. [lpoekmHas Yacmb

B 31011 yacTu MBI Takxke BOCIOJIb3yeMcsl (DYHKIIMOHATLHON METOI0IOTHEN TO
onucaHue cuctemMol ¢ nomoupio cranaapra IDEF0. Ona npeanonaraer paccMoTpe-
HUE CUCTEMBI B BUie Habopa (HyHKLHMIA, MpeoOpa3yolux BXOAHON MOTOK HH(OopMa-
I[N B BEIXOIHOM.

Merononorust IDEF0O npegnaznaueHa aJisi MOCTPOEHUS MUEPAPXUUECKON CUCTE-
MBI TUarpaMM — €IMHUYHBIX OMHCaHui (PparmMeHTOB cuctembl. CHayama MpoBOIUT-
Csl OTICAaHUE CUCTEMBI B I1€JIOM M €€ B3aUMOJICHCTBUSI C OKPYKAIOIIUM MHPOM (KOH-
TEKCTHAsl IUarpamma), rmocjie 4ero mpoBOAUTCS (QYHKIIMOHATbHAS JEKOMITO3UIINS —
cucTemMa pa3OMBaeTcsl Ha MOJACUCTEMBI U KaXK/1as TOJICUCTEMA OMKUCHIBAETCS OT/IEIb-
HO (IMarpamMMsbl IEKOMIIO3UIMK). 3aTeM Kaxas mojcucTemMa pazouBaercs Ha Oosee
MEJIKHE U TaK Jlajee 10 JOCTUKEHUSI HY>)KHOM CTENeHU NOIPOOHOCTH.

B npouiecce monenupoBanusi cuctembl B IDEF0 nepBbiM fenom onpeaensiercs
KOHTEKCT — YEPHBIN SIMIMK. DTO CaMblii aOCTPAKTHBIM YPOBEHb OMUCAHUS CUCTEMBI B
nejaoM. B manHoM citydae Oynet pa3paboTka KOHTEKCTHOM nuarpammbl «muTaru-
OHHasi MOJIeJIb TMPOM3BOJCTBA KHHUTM B MocienedaTHoMm Iiexe» (puc.4.25).Ilocne
OMHUCAHUS YEPHOIO SIIUKA MPOBOJUTCS Pa3sIOKEHHUE €€ Ha KpyIHbIe (PparMeHTHI.
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OTOT mpouecc Ha3blBaeTCsl PYyHKIIMOHATIBHON JEKOMIIO3UINEN, a IUarpaMMbl, KOTO-
pble OMHMCHIBAIOT KX/l (PparMeHT M B3aUMOJAEUCTBUE (PparMEeHTOB, HA3bIBAIOTCS
JIarpaMMaMy J1€KOMITO3HIIUH.

Puc. 4.25 KonTekcTHas nuarpaMMa — MOJACIMPOBaHNE TTPOU3BOJICTBA KHUTH B
TBEPJIOM TeperieTe B OpOITIOpOBOYHO-TIEPEIUIETHOM IIeXe

[Ipouiecc MonenupoBaHus MPOU3BOACTBA KHUTH B TBEPJOM Ieperuiere B Opo-
LIIOPOBOYHO-IIEPEIJIETHOM LIEXE, NEIUTCSA Ha TPU 3Talld, CIENOBATEIBHO, B CXEME
OyayT TpU AMArpaMMbl I€KOMIIO3HUIUH.

Puc. 4.26. Jlekomno3uiius GpyHKIIMOHATBHON MOJIENIN — MOJEIUPOBAHUE ITPOU3BO/I-
CTBa KHUTHU B TBEPJIOM IEpervieTe B OpOITIOPOBOYHO-TIEPETNIETHOM IIEXE

JlexoMIIo3uIIHs TPETHETO YPOBHS - pa3padoTKa MOJIeTTH
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Puc. 4.27. ®yHkImoHanbHas MOJIENb BTOPOTO YPOBHS O pa3pabOTKe MOACIH —
MOJICTUPOBaHUE MTPOU3BOJICTBA KHUTU B TBEPOM MEPEIIETE B OPOIIIOPOBOYHO-
MIEPEIUIETHOM LIEXE

Hexomnosunust Paspabomka modenu B CBOIO oyepelb pa3OMBacTCs Ha JBa
6510Ka. D10 OJI0K «BwvlbOp npoepammuoco cpedcmea pazpabomku mooeau» U 0J0K
«Mooenuposanue.

Br160op nmporpaMMHOTO CpeacTBa pa3pabOTKH MOETH OCYIIECTBIISIETCS TOCIe
aHanm3a 1exa. [lomumo ananmsa mexa B BBIOOpE MPOrpaMMHOTO CPEICTBA yUaCTBY-
10T TaKWe BXOAHBIC JaHHBIC, KaK:

— cXeMa lexa;
— CTPYKTypa MOJIEINH;
— yueonsie uznanus no GPSS World.

[Tocne BbIOOpa MPOTrpaMMHOTO CPEJICTBA Pa3padOTKH MOJIEIH, TaHHbIE OT-
npaBJisoTcs B 0710k «Mooenuposanuey. Y UuThIBasi BXOJIHbIE TaHHbBIE, YIIPABICHUE U
MEXaHU3MBbI Ha BBIXOJE MOJIYYaloT PE3yNbTaT, MPEABAPUTEIIbLHYIO BEPCUIO MOJICIH.

JIEKOMITO3HIIHS TPETHETO YPOBHS - TECTUPOBaHKWE Mojaeln. Ha maHHOM ypoBHE
JIEKOMIIO3HIIMH OCYIIECTBIISIETCS IPOBEPKA pabOTOCTIOCOOHOCTH MOJECIH.

Ha Bxo0/1 6;10ka mojaercs:

— TpeaBapuTeIbHAs BEPCUS MOJIEIH, TIOJyYCHHAS TP Pa3padOTKH MOJICIIH;

— pacmupenssiii pegakrop GPSS World.

[Tpu npoBepke pabOTOCITIOCOOHOCTH MOJICTTH MOTYT OBITh BBISBJICHBI Pa3iiny-
HBIC HETTOJIaJKU. ITH HETOJIATKH OyIyT CIIY)KUTh BXOIHBIMU JTaHHBIMU Ha OJIOK
«¥Yempanenue nenonaooxy». Ecnu sxe ommOOK HET, TO JaHHBIE CPa3y OTIPABISIOTCS
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B 0510k «/Ipedcmasnenue mooenuy, BBIXOAHBIMUA TAHHBIMU KOTOPOTO CIIYKHUT MO-
JENb.

Puc.4.28. ®yHKIIMOHAIBHASI MOJAEIb BTOPOT'O YPOBHS 110 TECTUPOBAHUIO MO-
nenu — moaenupoBanue UMIIK B TTL]

4.4.3. Paspabomka umumauyuoHHouU modenu «M32omoereHue KHU2u 8
meepdom riepeririemey U pel3ysimamel MawuHHO20 3KcriepuMeHma

[Tocne 3anycka pacmmpenHoro peaakropa GPSS World, Heobxoaumo co3nath
HOBYIO cxemy. Jliis atoro menkaem Ha «®aitiny v U3 BRIMAAAIONMIECTO CIIMCKA BRIOUpa-
em «Co3nate cxemy». llepen HamMu BO3HUKaeT 4yucToe padouee MmoJie Uil CO3/IaHus
cxembl Mojenu. Jlamee pasmeniaem TUmoBbIe neMeHTapHble 0ok (TOB), 4ToOBI
COEIMHUB UX IMOJYYUTh CXEMY MOJEIH.

Tunoselie 3J1IeMEHTAapHbIE OJIOKU SIBJIAIOTCS JOTUYECKH HE3aBUCUMBIMU 3JIEMEH-
taMud. OHU UMEIOT CBOM MHTEp(deiic, ITO HEKH1 Ha0Op BXOJIOB U BBIXOJIOB, KOTOPHIE
MO3BOJISIIOT UM CBSI3bIBATHCS C Apyrumu TObamu. Kaxnapiii 610K conepKuT B cede
mozenb Ha si3bike GPSS World , ¢ moMoripio koToporo 070K ompeensieT JOTHKY ero
paboTHI.

Jlnst Toro uToOBI co3aaTh TOb, HE0OX0AMMO HaXKaTh B MAaHEIW UHCTPYMEHTOB
KHOTIKY «Jlo6aButh TOb». Mnu HaxkaTh MpaByr0 KHOIKY MBIIIN U U3 BBINAJAIOIIETO
cnucka BeIOpath «Jlo0aButh TObY.

[Tocne no6asnenus TOba uzmensem ero napametpsl . [lepBbiii 371€MEHT Ha3bI-
BaeTcs «DanblieBasibHas MallldHa», pasmep mpudta 22, tun mpudra Times New
Roman u 3amaem ogun Beixos. Bo Bkinaake GPSS npomnuckiBaem 610K.
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Puc. 4.29. O6mme nanusie TOba «®anbiieBajipHasi MAIlInHAY)

Crenyronui 3JIEMEHT cXeMbl — cieayromas MammnHa. Co3znaem TOb Tak ke, kak
co3maBaM Juisl mpenbiaymiero anementa. Hasanne TOba «@op3an nmpukiieedHas
MallliHa». 3ajaeM OJWH BXOA W oJuH BbixoJ. B Momenu GPSS ykasbiBaem 0610k
ADVANCE 18,3, koTopblii 3a7ep>KHUBaeT MPOABUKEHUE TPAH3AKTA HA 3aJaHHBINA OT-
PE30K MOJEIBHOIO BPEMEHH.

Tak Kak Bce €AMHULIBI MOJEIBHOTO BPEMEHU 3aJlaHbl B MUHYTAX, 3aJ€PKKa MPO-
JIyKTa Ha MaliuHe 18 MUHYT, MJIF0C MUHYC 3 MUHYTBHI.

Takum o0pa3om, A00aBisis BCE MalIUMHBI, Mbl (POPMUPYEM CXEMY IBHIKECHHUS
Knauru B TBepaoMm mneperviere Ha Mapuipyte. B utore cxema OyneT BHITVISIACTh Clie-
JTYIOIIUM 00pa3oM:

Puc.4.30. UaTepdetic pacmmupennoro peaakropa GPSS u cxema
MMHTAITMOHHON MOJICIIH ITOCIICTIEYaTHRIX IIPOIIECCOB
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Ha ocHOBe 3THX TEXHOJOTMYECKUX MPOLIECCOB HaMU Oblila CIIPOEKTUPOBAHA U pe-
aJlM30BaHa UMHUTALMOHHAS MOJENH OPOIIIOPOBOYHO-TIEPEIIIETHOTO 11exa Y GUMCKOTro
nonurpadpkoMObuHara B pacumpennom peaakrope GPSS World (puc.4.30, mpunoxe-
Hue 10), ObLIM MPOTECTUPOBAHBI KaXK/1asi U3 BETBEU anroputMa (PyHKIIMOHUPOBAHUS
MOJIEJIH, a TAKXKE BO3MOKHOCTh U3MEHEHHUS JTaHHBIX B MOJIENIU U 3aITyCK €€ Ha IPYTHX
OC cemeiictBa Windows.

Ha puc.4.31 npezacraBieHbl pe3yabTaThl MOJEIUPOBAHUS U JTUHAMHUKH H3MeE-
HEHHS HEKOTOPBIX XapaKTEPUCTHUK Ha MOCIIENeYaTHOM 000y I0OBaHUU.

Puc.4.31. Crangaptaeiil otuer GPSS no 3arpyk€HHOCTH yCTPOUCTB

Puc.4.32. Pe3ynbrar MOJEIMPOBAHUS 110 BpeMEHHU (yHMaKOBOYHAs MaIllMHA)
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Puc.4.33. I'paduk 3arpyxeHHOCTH (pasiblieBAIbHOW MalTUHBI

Taxum 00pa3om, B pe3yibTaTe BBIIIOJHEHUS JaHHON pabOThl MPOBEAEHO CTPOU-
TENbCTBO AKCIEPUMEHTAIBbHOW KOMIIBIOTEPHOW yCTaHOBKH «PaboTa OpoIIropoOBOYHO
IIEPEIIETHOIO 11€Xa» B BUJIE€ UMUTALMOHHON MOJEIU U IIPOBEAEHBI TECTOBBIE DKCIIE-
puMeHThl.  [Ins ynyuimieHus: uHTepdeiica UMUTALIMOHHON YCTaHOBKH HEOOXOAMMO
pa3paboTaTh OKHO «BBoa TaHHBIX» U OKHO «JIMHAMUKH X0/1a SKCIIEPUMEHTA.

3aaHus HA UCCJIe0BAHUE

1. IIpoBecTu psii 3KCHEPUMEHTOB C PAa3IMYHBIMU 3HAYEHUSMHM BXOJHBIX Iapa-
METPOB U XapaKTEPUCTUK YCTPONUCTB 0OCITYKUBAHUS C YUYETOM aHAU3a U IJia-
HUPOBAHUS IKCIIEPUMEHTOB.

2. Tlpoananu3upoBaTh pe3yiabTaThl MOACIUPOBAHUS MO CTAHJAPTHOMY OTYETY U
C/IeJIaTh BBIBOBI MO BBIMOJIHEHHBIM 3KCIEPUMEHTAM.

3. B penakrope (hopMm BBIBECTH pa3iMuYHbIE JUHAMUYECKHE Tpaduku mo padote
KaHaJbHBIX YCTPOMUCTB (KOJUYECTBO 3aHATHIX JIMHUHN, CpelHEee KOJIUUYECTBO HC-
NOJI3YEMBIX JIMHUM, 3aIPy>KEHHOCTh YCTPOMCTB, CPEIHEE BPEMS 3arpyKEHHO-
CTH YCTPOMCTB, IPU3HAKHU 3arPYKEHHOCTH YCTPOMCTBA, MAMSTH U [1Ip.).

4. Tlo kaxxnomy u3 rpaUKOB C/eNIaTh BHIBOADI.

5. Hanucartp 3akiroueHue no paboTe peaabHONH CUCTEMbl HA OCHOBE MMHUTAIIUOH-
HOTO MOJIETTUPOBAHUS U PEKOMEH IAllUU M0 ONTUMU3ALUU PAOOThl CUCTEMBbI

6. Hanmucarb pekoMeHanuu Mo afeKBaTHOCTA UMHUTALMOHHOW MOJENU U J1ajlb-
HEUIIEH €€ MOJAEPHU3AIUU.
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4.5. ccnepoBaHne paboTbl aBTOMACTEPCKOW Takconapka

IHocranoBka 3amauu. Takcomapk, mMeeT aBToMacTepckyr. Hanuune Takoun
CTPYKTYPBl HEOOXOIMMO MPHU JOCTATOYHO OOJIBIIIOM MapKe aBTOMamuH. B aBTOMa-
CTEPCKYIO MPUBO3ST WU MPUE3KAIOT MAIIUHBI, KOTOPBIC MOJIYYHIN MOBPEKICHUS
WJIU TIOJIOMKH B PE3YJIbTATE IKCILUTyaTallid aBTOMAIIINHBI.

3ajanns Ha MOJIeJIMPOBaHME

1. IIpoBecTu CUCTEMHBIN aHAIIN3 00JIACTH UCCIEIOBAHUS.

2. CnpoeKkTupoBaTh UMHUTAILIMOHHYIO MOJENIh aBTOMACTEPCKOM TaKCOIapKa.

3. Pa3paboraTh MMHUTAIMOHHYIO MOJIE€Nb aBTOMACTEPCKOW TakKComapkKa B pac-

mmmpenHoM penaktope GPSS World.

4. IlpoBectn wuccienOBaHUS HA OCHOBE MMHUTAIIMOHHOM MOJENM B LEJISIX aHA-

JM3a ¥ ONTUMU3AIMU pabOThl aBTOMACTEPCKOM TaKCcoMapKa.

3/1ech MbI OIYyCKaeM H3JI0KEHUE NEPBOM M BTOPOM 3a/1ad U MEPEXOAUM HEIO-
CPEACTBEHHO K TPETHEU.

4.5.1. Paspabomka umumauuoHHoU Mooesnu «AemomacmepcKasi

makcoriapkKka»

1. Haunnaem co3nanue mojaenu. OTKphIBacM PaCIIUPEHHBIA PEeAaKTOp
GPSS(puc.4.34) u co3gaeM MPOEKT :

Puc.4.34. Pegakrop GPSSWorld

217



Co3nanuM HOBYIO CXEMY U COXpPaHMM €€ B nanke «MoaeaupoBaHue) MpoeKTa
«ABTOMacTepCKas»

Puc.4.35.

B cxeMe «ABTOMacTepckas» co3aaIuM HECKOoJbKO 010koB - TOboB (puc.4.36).

Puc.4.36 bnokyu peMOHTHON MacTepCKOM aBTOMapKa
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Coznanum niepBbii TOb «biok, rjie ONUChIBAIOTCS TaHHBIEY. 3AMOJHUM ISl He-
ro naHHple. J[BOMHBIM IIETYKOM JIEBOM KHONKHM MbIIIKM OTKpbIBaeM /[lanuele TOba
«BJIOK, rie onuceIBarOTCA AaHHbIe» (puc.4.37):

Puc.4.37. bnok onucanus TaHHBIX
3anonHsieM 001IKe apaMeTphl, Kak moka3zaHo Ha puc.4.37. 3areM nepexoum
BO BKJIQJIKy BXO/bI/BbIX0/bI 1 BEIOWPAEM OPUEHTALIMIO KJIEMM 3JIEMEHTA CJieBa
HarnpaBo (puc.4.38):

Puc.4.38. Bxoapl/BEIXOIBI

ITponyckaem napamerpsl TOba. Ilepexoaum Bo Bkiaaky moaens GPSS, npo-
nUChIBaeM Ko i 0sioka (cm. puc.4.39 u npunoxenue 11):
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OBuwme aaHHEBIS Bxoats / smixoabl Mapamerpm T2ba GPSS mogens

) [ OENOENGE = =
* TIOEB «CermMeHT OIOIMCaSHMA DaHHBEIXK?
* OnepaTopRE MOISJIF
Repairl EOLT 1
Repair?Z jaleleg 2
Repair3 EQT 3
Tide EQT 1
DTsmal EQT 1
DTmedium EQT =2
DTlargs EQT 3
INITIATL xSgen_time, 26
nepeMe HHES
(FEERepair?Z "1+RSRepair3"GE"1)#Q3I"E" O
RSRepair-2” "1

RSRepair2"cGE"1
SESRepairl
(RESRepair "'GE"2+RSRepair3"GE"2) Q23 "E"0

TERMINATE

Puc.4.39 Koj 610ka

RERepair2” " Z2
RSRepair3"cGE"Z2
Tars EVARIABLE SESRepair3fnsl
Vars BVARIABLE SESRepair2fLsl
w——Pa3smMep ecT
Repairl b
Repair?Z 4
Repair3 4
————————— 7 Tabssig
DTsmal M1,30,10,20 BT e c
DTmedium TABLE M1,30,10,20 aBT e o
DTlargs TARBLE M1,30,10,20 BET e o

=

1. Cozmanum BTOpor TOb «YmpaBieHue BpeMEeHEeM MOJICTIMPOBAHUS 110 aHA-

noruu (puc.4.40):

Puc.4.40. bnok ynpaBieHusi BpeMeHEM

Bo Bknagke GPSS nummem kon ay1s gaHHoro 6;10ka (puc.4.41) :
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Puc.4.41. Konx 61moka

Tpetuit 610k «TOb MoaenupoBaHus 3a/iepKKU MPUBO3a AeTanein» (puc.4.42):

Puc.4.42. TOb monenupoBanus 3a0€pKKU TPUBO3a JCTAIICH

Kop noka3zan na puc.4.43:

Puc.4.43. Koz 0110ka

4. Ha cnemyroriem mare co3aaiuM OJI0KH ITOMEHBIIIE 110 aHAJIOTHH.
1-it «I[TpubpiTHe Mammwuny. JIBOMHBIM IIETYKOM OTKPHIBAEM OKHO peIaKTopa
nanHubix TOBa. Cpasy nepexoauM BO BKJIaJAKY BXOJbI/BBIXOAbI U MEHSIEM OpUEHTA-
U0 KJIEMM 3JIEMEHTa Ha «CBepXy BHU3Y (puc.4.44):
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Puc.4.44 Bxoap1/BbIXOIbI

Hanee Bo Bkiagke GPSS monens numiem koj (puc.4.45)

Puc.4.45. Kon 610ka

Cnenyromuit 610k HUxke «IIpoBepka ypoBHA mosioMku». [IpoaensiBaeM ajist
HEro TO € caMmoe, 4TOo W JyIsl mpeawiaymero 01oka. Bo Bkimagke Bxoabl/BbIX0abI
no0aBiisieM BXOJbl, HaXxkaB KHOTIKY Jlo6aBuTh , nanee BeiOupaem IlepBblii 610k MO-

neam. Takum ke o0Opaszom nob6aBmsiem naBa Bbeixoga: small breaking wu
Inter(puc.4.46):

Puc.4.46. Bxoapl/BBIXOIBI
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[IumeM kox, Kak moka3zaHo Ha puc.4.47:

Puc.4.47 Kox 60ka

Ot 6moka «IIpoBepka ypoBHS OJIOMKIW» TIpoBeieM aBe cTpenku. [1og nepBoii
co3zaeM OJIOK «Y CTaHOBKA XapaKTEPUCTUK MAJICHBKUX MOJIOMOK», J00aBUM BXOJIbI
U BbIXoAbl (puc.4.48):

Puc.4.48 BXxoabl/BBIXOIBI

[Tponumem kox (puc.4.49)

OBwme gaHHBIS Bxoag / Brixoabl Mapametpw T2ba GPSS mogene
) [ Gl O = 3=

* T3IE «¥VCTARHOEKAa XapaKTepMCTHMK MaleHbEMX IOJOMOEKR

* OnepaTopH MOOSIIM

autoLabel 2 ASSIGN Size, 1l ; THMI OOJSIOMKM MEIISHE KT
LASSIGN Capacity, 1l ; BpemMa TpauweHHOS Ha peMOoHT
ASSIGHN Quenum, 1
ASSIGN M Unload,15
BSSIGN D-I_Load,zﬁ
L3SIGN Loadsp, &
QUEUE 1
TREANSFER Both, Parkl, ParkZ2

Parkl GR SNF Repairl
Y Repair_ Num, 1l ;DocTurmmmt paboueroc mecrTa 1
T ER ,autoLabel 4

ParkZ TEST E BVSVarl, 1 ;donuTra peMMonTa 2 aBToMobumer mus 3
TRANSFER Both, BertZ,Bert3 ;Honpobyire pabouese mecTro 2 maam 3

Esrtl TEST E EVSVRRZ, 1
ASSIGN Eepair Num, 2 3
TRANSFER ,autoLabel_4

Bert3 TEST E BEVSVar3, 1
ASSIGN Eepair_ Num, 2 3
TRANSFER ,autoLabel 4
TERMINATE

Puc.4.49. Koj 610ka
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ITon BTOpOII cTpenkoit co3naem 010k «IIpoBepka. CpenHsis iu mojiomkay. {o-

OaBysieM CIIeyIOIIKUE BXObI, BRIXObI (puc.4.50):

[Tumem xox (puc.4.51):

Puc.4.50. Bxoasl BBIXOIBI

Puc.4.51. Koz 01oka

CoenuHsAss OJOKM, MOIYYMM CIEOYIOIYI0 CXeMy pabOoThl aBTOMAacCTEPCKOMN

Takconapka (puc.4.52)

5. Ilonyyaem cxemy:

MocxogHEIe JaHHBEIS
MOOSIAMPOBIHMA

FOpaeBJdeHME
EBEpemMeHEM
MOoOOSAMPOEaHMA

ol =1 =
MOOSMIMDOR 3 HIMA
=8 I e R ECR
OpMECc=a OeTaJIe

T3E IpHMEEITMe
S T H

NpoEepKka ¥YDOBHS
IDIOIJIOMEM MIAMPMH

ITpoBSDEA .
CpegHAada JIM
IIOJIOMIS

Puc.4.52. bnok-cxema Moaeau
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6. Ilo ananoruu 100aBUM el11e HECKOJIBKO OJIOKOB M PACIOJIOAKUM HUX KaK MOKa-

3aHO Ha (puc.4.53):

HMoxoOHES OaHHEIS
MOoOISAMPOESIHIMA

FopaeBJdeHME
BpeMSHSMM
MOIISIIMPOBRIHMS

T2E IpHMORETIMS
ML

I

MIpoBRepKa YDOoOBHS
IICJTOMMEH MIINPIE

|—+

ol lne= 11 =]
MOOeJIMPOBRaIHIMMA

=aOeDEEK
OpHMEOo=a OgoeTaliela

INIpocESDKa -

CoenoHAaA
JIM ODIOJICMES

¥

¥

¥ CTaHOBRIKS
HapaKTaepMc THME
CcCpegHMX IoJIOMOE

xapaK TepDMCTRE

FoTrTaHoBKa
DI IT S HEB I

1O JT OO B

apaKTepMcTHE
SOoOMBINMX IICOJIOMOE

ForTmaHOBRK3

B TOoMOOMIIAE Ha

BEIs= I
MapED YT

Puc.4.53. HoBbie 010Kk

Hacrpoiika s 61oka «Pemonmy (puc.4.54):

Puc.4.54. BXoapl/BBIXOAbI

[Tumem xox Bo Briaske «GPSS Moaens» kak B puc.4.55:
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Puc.4.55. Kon 61oka

Hactpoiika aiist 61moka «Bble30 asmomoounss Ha Mapuipynyy:

Puc.4.56. Bxoapl/BEIXOBI

[TponumeM kox Bo BKIanaky « GPSS mooenvy (puc.4.57):

Puc.4.57. Kon 610ka

Hactpoiika 651oka «Yemanoexa xapaxmepucmuk cpeonux noiomok» (puc.4.58,
4.59):
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Puc.4.58. Bxoabl/BBIXOIBI

OBwye fzHHEE Bxoaw / sbixoasl Mapamerpel T36a GPSS mogent

a WEN=NRCNO O] £ E
- - %
* T3B «YCTaHOEKAa XapaKTEDMCTHK CPENHME [NOIOMOK» =
* QnepaTopH MOIelH
autoLabel 5 PRICRITY 2 ;BCce aBTOMOCMIM CO CPelHMMM NONIOMKaMM BXOOAT Coia
LSSIGN  Size,2 ;TUIl DOJNOMKM CPENHMK = 2
BSSIGN  Capacity,2 ;YpOBEHb DEMOHTA CpENHMX [IONOMOR = 2
LSSIGN  Quenum, 2 ;Ouepens 2 ONA CPEelNHME IIOJIOMOK
ASSIGN M Unload, 30 ;CpenHee BDeMA 2HATMEA , [IOMCKA OETANel MM Saxasa
BASSIGN M Load,36 ;CpelHee BpPeMA DEMOHTa
LSSIGN  Loadsp,10 ;BpeMa Ha NPOTAXSHUM DEMOHTA
QUEUE 2 ;TIpMCOEIMEEHME ¥ OYEpedr 3BTOMODMIEN C MAaleHBKOM I0JE
TRENSFER Both,Compartmentl,Compartment2
Compartmentl TEST E  BVSVard,l ;IOCTIREHME MAacCTepCKOM 1
ASSIGN  Repair Num,1 ;HasHaueH X MacTepckoi 1
TRENSFER ,autoLabel 4 ;Nlepenava g ofpaboTeu
Compartment2 TEST E  BVSVars,1 ;DoCTHMREHME MACTepCKOM 2 wm 3
TRANSFER Both,Compartmentd,Compartment3 ;MCOONb30BaHME MACTEPCKOM 2 NEPBOK
Compartment4 TEST E  BVSVareg,l ;MacTepcras 2 mocTymHa ?
ASSIGN  Repair Num,2 ;HasHaueH X Macrepckoi 1
TRANSFER ,autoLabel 4 ;Nlepenava ona obpaboTemn =
Compartment3 TEST E  BV$Var7,l ; IOCTHMREHME MACTEPCKOM 3
ASSIGN  Repair Num,3 ;HasHaueH K MacTepCKOM 3
TRENSFER ,autoLabel 4 ;Tlepenada s obpaGoTen
TERMINATE

Puc.4.59. Koz 6110ka

Hacrpoiika ansa 6:10ka «Yemanoska xapaxmepucmuk 601vuiux noaomox» (puc.
4.60,4.61):
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Puc.4.60. Bxoapl/BEIXOIbI

Puc.4.61. Kog TOba

B xoHeuHOM uTOTE 10HKHA MOJIYyYUThCS cxema (puc.4.62):
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HcxoOHuEe OaHHHE T3E IpuburHe
MOOelMpoBaHMA MIAIDIH

¥YOopaBJeHHE
EpeMeHeM

MOOelIMpOBAHMA [[poEepKa YpPOBRHA

OoOJOMEM MaMMH

TSE
MOLOEelMpPOBaHMA
23 e KN
OpMBO=a AeTamnei Ipoeepra. CpenHAA
M OOJIOMES

¥YCcTaHoEKA
¥YcTaHOBK: ¥YCcTaHOBK:

XapaKTepHMCTHE XapaKTepDHMCTHE
CpelHMX IIOJOMOEK SONEIMX OOMOMOK

HAapaKTEepDMCTHME
MAJEHBEMX
IOJIOMO K

EemMoHT

Bruesn
aBToMoCMIA Ha

Mapmpy T

Puc.4.62. Koneunas OJIOK-CXema

[IpoBenem monenupoBaHue. /s 3TOro Ha BEpXHEW MAHENN HAKUMAEeM KHOIIKY
«Hauatbs mogenupoBanue, F5». ¥ Hac noimkeH nosBUTHCS xKypHan « Takconapk 3a-
KOHUYEHHBII» (puc.4.63):

Puc.4.63. XKypHan MmonennpoBaHus
Otuer Takconapk, TJie€ Mbl MOXKEM IMIOCMOTPETH OOIYI0 HH(POPMAIINIO O MOJIe-
mu (puc.4.64):
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Puc.4.64. Otuer MoaenupoBaHus

Ha (puc.4.65) ykazanbl uMeHa:

Puc.4.65. Imena
broku (puc.4.66):

Puc.4.66. bioku
Ouepenu (puc.4.67):
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Puc.4.67. Ouepenu

MHorokaHalibHble ycTpoiicTBa (puc.4.68):

Puc.4.69. MHOrokananbHble yCTPONCTBA

Tabmuue! (puc.4.70):

Puc.4.70. Tabmuusl

Jlornueckue nepexnroyarenu (puc.4.71):

231



Puc.4.71 Jlornyeckue nepexatouaTenu

Coxpansiembie BennunHbI (puc.4.72):

Puc.4.72. CoxpaHsieMble BETUYNHBI

bynymue coositus (puc.4.73):

Puc.4.73. bynyuue coObITHs

Takxe MOXKHO TPOBECTH MOJEIUPOBAHUE C TPACCUPOBKOM. 17151 3TOr0 Haxu-
MaeM Ha BepxHeil naHenu puoneroByro KHONKY «HauaTe MosieIpoBaHue ¢ Tpaccu-
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pOBKOI». BEIBOOUTCS TpacCUpOBKa, ClipaBa yKa3zaHbl BpeMs, HEKOTOpPbIE TapaMeTphbI
U BennuuHbI (puc.4.74):

Puc.4.74. MonenupoBaHue ¢ TpaCCUPOBKOM

4.5.3. ®opmuposaHue pesyrbmamos MooesiuposaHusi
8 pedakmope chopm

JIyist mpoBeieHUsT UCCIEAOBAHMS BOCIIONB3YeMCsl peIakKTOPOM (opM, KOTOPBIi
MO3BOJISIET BhIIaBaTh PE3yIbTaThl MOJICIMPOBAHUS B BUC TPaduKOB.

s aToro B pemaktope dhopm BeiOepute Daiin->Yxazams mooenv, YKaKUTE
HEOOXOJMMYIO  MOJelNbh  dYame  BCEro  OHAa  HAXOAUTCA B TIAIKe
/C:\Users\Aomunucmpamop\Documents\ElinaComputer\GpssEditor\ModelsLibrary)
Texywue npoexmoi\Asmomacmepckas\Mooenupoeanue, HaxaB KHONKY OmKpulimb
(puc.4.75):

233



Puc.4.75. Penaktop dopm

Jlanee B pemakTope HYKHO BbIOpaTh HacTpoilku wmoxaenu (Dopmsr -
>Hacmpotiku mooenu), €IAHUIY MOJIETFHOTO BPEMEHU HYKHO BBIOpaTh YacOBYIO,
nocJje Beibopa HacTpoek HaxxumaeM «OK» (puc.4.76):

Puc.4.76. HacTtpoiiku

[Tepeiinem B HacTpoitku MoHUTOpUHTA (Dopmul -> Hacmpoiiku moHumopuH-
ea), U ykaxute cienytoniue napamerpsl. g Repairl, Repair2, Repair3 napameTpbl
OynyT onuHakoBbiMHU (puc 4.77):
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Puc.4.77. HacTpoiiku MOHUTOpPUHTA

Jlns ouepeneii 1, 2, 3 mapameTpsl OyAyT oguHaKoBbIMU (puc.4.78):

Puc.4.78. ITapameTtpsl ouepeaeit

Jlanee HaM HEOOXOUMO OTKPBITh OKHO INITAHUPOBAHUS YKCIICPUMEHTOB U M3
JepeBa Tekcta Mojenu neperectu «Onepana By B ykazaHHOE MECTO M ITOCTaBUTH Ta-
JIOUKY «Y4acTByeT B akcriepumeHTe» (puc.4.79):
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Puc.4.79. IlimanupoBanue 3KCIEPUMEHTA
Hanee Bo BKIanky «llenesvie ykazamenu» u3 «/lepeso 006vbekmos 0Jisi MOHUMO-
puHea» TIEPETAIUTh CIEAYOINe oKka3zaTenu. YToObl HAWTH CpeaHee BpeMs MPOBO-

JUMOE TpaH3aKTaMU CBEpPXy CIIpaBa, HAJIO MEPEKIIOYUTh TUM JepeBa Ha (/epeso
00vexmos 0151 monumopurea) (puc.4.80):

Puc.4.80. ILltannpoBanue s3KkCIEpUMEHTA
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Ileperitn Ha BrIAAKy «llnam cepuu s3KkcnepumeHmos WU 3aNOJIHUTh CIELYIO-
MU napametrpamu (puc.4.81):

Puc.4.81. [inan s3KkCriepuMeHTOB

Bce nanHbIe 3aMI0JTHEHBI, TEIIEPh MOYKHO IMMPOCMOTPETh Tpaduku (Dopmui-
>[Iposepums gpopmy) (puc.4.82):

Puc.4.82. IlpoBepka ¢popMbl
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4.5.4. MawuHHbIlU 3KCriepuMeHm U aHarsnu3 pe3yribmamog MooesiuposaHusi

Hy>xHo nepeiitu Bo BKIaAKy «Modenuposanuey U HaxaTb KHOIIKY «Hauams
mooenuposarue» (puc.4.83):

Puc.4.83 OxHO Hayana MOJEIMPOBAHUS

Jlist mpocMoTpa rpaduKoB HYKHO MEPENTH BO BKIAAKY «Pe3ynbrars», BHIOpaB
HY’KHYIO CEpHUIO 3KCIIEPUMEHTOB U Ha)KaB Ha BKIAJAKY «I'paduxmy.

Puc.4.84
[IpoBenem uccnenoBaHue CBOOOJHBIX JIMHUM aBTOMOOWJIEH HAa YPOBHU IOJIO-
MOK, TJe KaxAbli TUI ToJoMOK obOo3HadueH Repairl, Repair2, Repair3 cootet-
CTBEHHO.
Ha puc. 4.85 npeacrtaBieHbl pe3yJbTaThl SKCIIEPUMEHTA MPU HAJTUYUU MOJIO-
MOK JISl IBYX U YETHIPEX MOTOKOB aBTOMOOWJIEH, N3 KOTOPOTO CJIEIYET, YTO BpEeMsl,
3aTpaye€HHOE Ha PEMOHT, MEHSIETCS B 3aBUCMMOCTH OT BEJIMUYUHBI OJIOMOK:

238



Puc.4.85. I'paduku mosomMox aBToMOOuUIEH

Ha puc. 4.86 npencraBieHbl pe3yJabTaThl SKCIEPUMEHTA PEMOHTA CPEAHETO
KOJIMYECTBA aBTOMOOWJIEH, CKOJIBKO 3aTPavyMBaETCsi BPEMEHH Ha PEMOHT CPEIIHETO
KOJIMYECTBA aBTOMOOUJICH:
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Puc.4.86. I'paduku cpeaHero kojnuecTBa aBTOMOOMIICH

Ha puc.4.87 mpencraBieHsl pe3ysbTaThl 3KCIEPUMEHTAa PEMOHTA CPEIHETO
3HA4YEHUs MOTOKA aBTOMOOMJIEH, CKOJIBbKO 3aTPayMBaETCsl BPEMEHU Ha PEMOHT CpeJl-
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HEero KOJMYECTBAa MOTOKOB aBTOMOOWJIEH B COOTHOIIEHUH C MPOLIEHTHOW T'OTOBHO-
cTbto, 60% u 80 % npenenbl BEIMOTHEHHON pabOTHI HA 3TOM 3TaIle:

Puc.4.87. I'paduk peMoHTa CpPeTHETO KOJIWYECTBA aBTOMOOMIICH
C MPOLIEHTHON TOTOBHOCTBIO
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Takum 00pa3om, B pe3yibTaTe BBIIOJHEHUS JaHHOM pabOThl MPOBEAEHO CTPOU-
TEJIbCTBO SKCIEPUMEHTAJIBHON KOMIIBIOTEPHOW YCTaHOBKH «ABTOMAacTEpCKas Mmapka
TaKCH» U MPOBEAECHBI TECTOBBIE IKCIIEPUMEHTHI. [ yinydlieHus uaTepdeiica umu-
TallMOHHOM yCTaHOBKHM HEOOXOJIMMO pa3padoTaTh OKHO «BBoma AaHHBIX» W OKHO
«/IlnHaMHKM X072 SKCIEPUMEHTA.

3aHaHHH Ha HCCJICJ0BaHUE

1. IIpoBecTu cepuro 3KCIIEPUMEHTOB € PA3IMYHBIMU 3HAYEHUSMU BXOJHBIX IIapa-
METPOB U XapaKTEPUCTUK YCTPOUCTB OOCITYKMBAaHUS C YYETOM aHaIu3a U Iuia-
HUPOBAHUS IKCIIEPUMEHTOB.

2. IlpoaHanu3npoBaTh Pe3yJbTaTbl MOAECIUPOBAHUS 10 CTAHIAPTHOMY OTUETY U
CHENATh BBIBOJbI IO BBITIOJHEHHBIM 3KCIIEPUMEHTAM.

3. B penakrope (opM BBIBECTH pa3iIMUYHbIE TUHAMUYECKHE Tpaduku mo padoTe
KaHAJIbHBIX YCTPOMCTB (KOJUYECTBO 3aHSTHIX JUHUHM, CPEIHEE KOJTMYECTBO HC-
II0JIb3YEMBIX JIMHUU, 3arPYKEHHOCTb YCTPOMCTB, CPEIHEE BPEMSI 3arPyKEHHO-
CTU YCTPOWCTB, NPU3HAKU 3arPy>KEHHOCTH YCTPOUCTBA, NAMATH U [Ip.).

4. Tlo xaxxnoMy u3 rpauKoB CJI€IaTh BHIBOIBI.

5. Hanucatp 3akiitodueHue no paboTe peaabHONM CUCTEMbl HA OCHOBE MMHUTAIIMOH-
HOT'O MOJICJTUPOBAHUS U PEKOMEHAAIMH 110 ONTUMHU3AIUN PAOOThl CUCTEMBI

6. Hanucatrp pexoMeHAAUH MO aJ€KBATHOCTA MUMUTAILMOHHOW MOJICNIA U Jallb-
HEUIIEH e MOJAEPHU3AIUU.
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3AKITIOYEHUE

B nanHo# paboTe Mbl pacCMOTpeNId MapagurMy pa3paboTKu UMUTAIMOHHBIX MO-
Jiesiel Mo ypoBHAM UMHUTAIIMOHHOTO MOJIETUPOBAHMUSI.

B niepBoii ri1aBe JaHbl OCHOBHBIE CBEICHUS 10 CPEAE UMUTAIIMOHHOTO MOJIEIIUPO-
Banusi GPSSWu ero pacumpenns «Pegakrop GPSSWy.

Bo BTOpO#i TiaBe mis (hOpMHPOBAHUS HAYYHO-UCCIEAOBATEIBCKON KOMIICTCHT-
HOCTHU CTYJICHTOB Ha OCHOBE MMHTAIIMOHHOTO MOJICTUPOBAHUS MPEIACTABUIA pa3pa-
OOTKM WMUTAIMOHHBIX MOJIEJeH B BUJE JIaOOPaTOPHBIX pPadOT I VueOHO-
NO3HABAMENILHO20 MOOeIUPO8aHUs. ITU MOJCIA HE COBCEM CIIOXKHBI 10 00bEMYy H
JIOTHKE, JOCTAaTOYHO MpOCThl B pazpabotke. [loctpoeHue omHoit yueOHON Mojenu
YKJIaJbIBAIOTCS B paMKH yueOHOTro mpoiiecca B ¢opme 1abopaTOpHBIX U MpaKkTUYe-
CKHX 3aHSATHNA. DTH MOJEIH SBIISIOTCS MPOTOTUIIAMH JJII TIOCTPOCHUS YUEOHBIX MO-
nenet s apyrux kinaccoB CMO U nmogoOHBIX 00BEKTOB U CUCTEM. 3E€Ch Ha alro-
PUTME TTOCTPOCHUS ITUX yU4eOHO-TTO3HABATEIbHBIX MOJICNICH CTYJICHThI 3HAKOMSTCS C
OCHOBHBIMU METOJOJIOTUAMH U HUH(POPMAIMOHHBIMH CHCTEMaMU M TEXHOJIOTHUSIMU
MMUTALMOHHOTO MOJICJIMPOBAHUS, TPUOOPETAIOT 3HAHUS U HABBIKM Pa3pabOTKH MO-
neneit B pacmupenHoM pegakrope GPSS World.

B Tperhell riiaBe mpuUBENEHBI TPU TpUMEpA IO YUEOHO-UCCIE008AMENbCKOMY
mooenuposanuto B pacuimpenHoM peaakrope GPSS World. IIpuBenens! 3amaumn ajis
y4eOHO-HUCCIIEI0BATENILCKOTO MOJICTMPOBAHUS MH(DOPMAIIMOHHBIX MTPOIIECCOB B y3JIax
KOMITBIOTEPA M BBIYUCIUTENBHBIX CETSAX. 37€Ch pa3paboTKa OJHON WMHUTAIMOHHON
YCTAHOBKH (MO/JIENIN) 3aHUMAET HECKOJIBKO 3aHSATUN WJIM TaKOTO Poja 3a/iaud BbITIOJI-
HSIOTCS B pPaMKax KypCOBOM pabOThI MO MOJAEIMPOBAHUIO Ha 3 Kypce U KypCOBOIO
MPOEKTUPOBAaHUS Ha 4 Kypce. 3/1eCh MPOUCXOJUT 00yUYEHHUE HE MO TOTOBBIM pa3pa-
00TKaM, YYEHUK CaMOCTOSITEJIbHO MPOCKTHUPYET M pa3paldaThiBaeT UMHUTAIMOHHBIC
MOJIEJIM 1O aHaJoTuM JJjisi Apyrux kimaccoB CMO u aHaJIOTUYHBIX WX MOAO0OHBIX
00BeKTOB U cucteM. Pa3paboTka kak y4eOHBIX, TaK M y4eOHO-HCCIEI0BATEIbCKUX
MOJIEJIE MOKET MPOBOJIUTHCA KaK C MOMOINIBIO SI3bIKOB MoAenupoBanus tuna GPSS,
TaK U C MOMOIIBIO CPEJICTB MOJICIUPOBAHUS, TaKuX, Kak AnyLogic, Arena u ap.

B  derBeproM rmaBe  IPEACTAaBIEHBI TPU  OpUMEpPAa 1O  HAYYHO-
uccreoosamenvckomy mooenuposanuro. B aTux paborax mpencTaBieH HEOOJbIION
aHaJu3 MpPEeAMETHON 007acTH, MPOEKT UMUTAIIMOHHOM MOJCIH, pean3alus UMHUTa-
IIMOHHOW Mojienu B pacmupeHHoM penaktope GPSS World u HekoTopbie pe3ynbTaThl
MaITUHHBIX 3KCIEPHUMEHTOB. JTH pa3pabOTKU ObUIM MPOBEJICHBI B paMKaX BBHITYCK-
HBIX KBATM(PUKAIMOHHBIX pab0T HA ypoBHE OakajaBpuaTa. ITH pa3paOOTaHHBIC MO-
JIeJIM JI0CTaTOYHO CJIOKHBI U (DYHKIIMOHAIBHBI U HUMEIOT HAay4YHYH) 3HAYUMOCTh U
MIPAKTUYECKYI0 OPUEHTUPOBAHHOCTH MPU COOTBETCTBYIONIEH TO0PaOb0OTKE UMUTAIIMOH-
HBIX MOJIeJIel ¢ 3aKa34YuKaMu ITPOEKTOB.
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NMPUNOXEHWUA

I11. GPSS moaeab «ABTO3anIpaBKa»
sk sk sk ske sk st sk ske sk sk sk sk sk sk sk sk sl ske sk sk sk sk sk stk sk sk sk sk sk sk sk sk sk sk ske sk stk sie sk stk st sk sk stk sk sk sk sk sk sk sk skeoskeosieoskoskeoskoskeske sk skokosk
* Mopeinb «3ampaBKay
* Jlata u Bpems co3aanus 22 cenrsops 2016 r. 10:25:46
sk st sk ske sk st sk ske sk sk sk sk sk sk sk sk st ske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoske st sk skeoske s sie sk stk st ske sk sk sk sk sk sk steoskeoskeo sk steoskoskeosk skok

* TOB «lIloctymienne aBTOMOOMIIEN Ha 3allpaBKy»

GENERATE (Exponential(1,0,6.5))
QUEUE Zapravka

TRANSFER BOTH,Kol 1,Kol 2

* Beixox Nel «»

SPLIT 1,Kol 1

TRANSFER ,Kol 2

* TOB «llepBast KOIOHKa»
Kol 1 SEIZE Kolonka 1
DEPART Zapravka
ADVANCE 10,2.5
RELEASE Kolonka 1
TRANSFER ,Next

* Beixox Nel «»
TRANSFER ,Next

* TOb «Bropast komoHKa»
Kol 2 SEIZE Kolonka 2
DEPART Zapravka
ADVANCE 13,4
RELEASE Kolonka 2

* Beixox Nel «»
TRANSFER ,Next

* TOb «Koneny
Next SAVEVALUE Ave Queue,QT$Zapravka
TERMINATE
GENERATE 480
TERMINATE 1
START 1
I12. GPSS mopens «MoaeJnpoBaHue y4acTKa Hexay»
sk sk sk s sfe sk sk sk ske sk sk sk sk sk ke she sk sk sk sk sk sk sfe sk sfe st she sk sk sk sk st sk sk sk sk sk sk sk sk sk sk skeosie sk sk ke sk sk sk sk sk skeosie sk skeoske sk sk sk sk sk sk
Mopnens «MoaenupoBaHue y4acTKa LexXa»

* Jlata u Bpems co3aanus 2 ¢espans 2017 r. 14:25:22
sk sk sk s sfe ke sk sk ske sk sk sk sk sfe sk sk sk sk sk sk s sk sfe s sfe st sk sk sk st sk sk s sfeosie sk st sie sk sie sk sk sk st sk sk ske st sk st sk sfeosie sk sk sk steosk steosk sk skeokeskokosk
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* TOBb «CekTop oiMH»
GENERATE 42,5
QUEUE OCHERI1
SEIZE OBORI1
DEPART OCHERI1
ADVANCE 17,2
RELEASE OBORI1
QUEUE OCHER?2
SEIZE OBOR2
DEPART OCHER2
ADVANCE 32,4
RELEASE OBOR2
QUEUE OCHER3
SEIZE OBOR3
DEPART OCHER3
ADVANCE 22,3
RELEASE OBOR3
TERMINATE
GENERATE 20,5
TRANSFER ,autoLabel 1

* Beixox Nel «»
TRANSFER ,autoLabel 1

* TOBb «CexTop aBa»
autoLabel 1 QUEUE OCHERI1
SEIZE OBORI1
DEPART OCHERI
ADVANCE 19,3
RELEASE OBORI
QUEUE OCHER2
SEIZE OBOR2
DEPART OCHER2
ADVANCE 27,5
RELEASE OBOR2
QUEUE OCHER3
SEIZE OBOR3
DEPART OCHER3
ADVANCE 27,5
RELEASE OBOR3
TERMINATE
GENERATE 960
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* Berxox Nel «»
TRANSFER ,autoLabel 2

* TOb «CekTop Tpu»
autoLabel 2TERMINATE 1
START 1
I13. GPSS moaeab «KoMnboTepHasi MacTepcKas
sk sk sie sk sk sk sk ske sk st sk sk sk sk sk sk sk sk sk sk st sk skeoskeosie sk sk stk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoskeosie sk sk stk sk sk sk stk sk sk skoskeoskoskoskoskoskosk
* Mopenb «PemoHnTHast MmacTepckasi»
* Jlata u Bpems coznanus 6 anpens 2016 r. 13:07:13
sk sk sk ske sk st sk ske sk sk sk sk sk sk sk sk sl ske sk sk sk sk sk stk sk sk sk sk sk sk sk sk sk sk ske sk stk sie sk stk sk sk sk stk sk sk sk sk sk sk sk sk skeosieoskoskeoskoskeske sk skokosk
* TOB «3asiBKM HAa PEMOHT»
GENERATE 300,60,,,2 ;
* Beixox Nel «»
TRANSFER ,autoLabel 1

* TOb «IlocTaBka B ouepen»
autoLabel 1 QUEUE Service ;
QUEUE Alljobs ;

* Beixox Nel «»

TRANSFER ,autoLabel 2

* TOb «PeMoHTY»

autoLabel 2 PREEMPT Maintenance,PR ;
DEPART Service ;

DEPART Alljobs ;

ADVANCE 120,30 ;

* Beixox Nel «»

TRANSFER ,autoLabel 3

* TOBb «3aKk0HYEHHO»
autoLabel 3 RETURN Maintenance ;
TERMINATE ;

* TOb «YmpaBrneHue BpeMeHEM MOACTUPOBAHUS
GENERATE 24 ;

TERMINATE 1 ;

START 500

I14. GPSSmopens «Ilapukmaxepckuii caJaoH»
sk sk sk s sfe ke sk sk ske sk sie sk sie sk sk sk sk ske sk sk sk sk sfe s sfe s sk sk sk st sk st sk sfeosie sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk skeosie s sk sk sk sk steoske steosk sk sk skokosk skosk

* Monens «[lapukmaxepckuil caion

* Jlata u Bpems co3aanus 3 ¢espans 2017 r. 14:21:29
sk sk sk s sfe sk she sk ske sk sk sk sk sk sk sk sk ske sk sk sk sk sfe s sfe st sk sk sk sk sk sk sk skeosie sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeosie sfeoske sk sk sk sk sk steosk sk sk skokosk skosk
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* TOB «cxoaHble JaHHBIE MOJICTUPOBAHUS
Punkt STORAGE 4

Transit TABLEM1,.5,1,3

TERMINATE

* TOBb «YnpaBneHue BpeMEeHEeM MOJICTUPOBAHUS»
GENERATE 480
TERMINATE 1

* TOB «IloTox moceTUTEICH
GENERATE 1.85,1

Povtor GATE SNF Punkt
ENTER Punkt

* Beixox Nel «»

TRANSFER ,autoLabel 1

* TOb «Kaccup»

autoLabel 1 QUEUE Ocher_ kassir
SEIZE Kassir

DEPART Ocher_kassir
ADVANCE 1.5,0.4

RELEASE Kassir

* Beixox Nel «»

TRANSFER ,autoLabel 2

* TOb «Onnara y TepMuHana
autoLabel 2ADVANCE 4.4,1.35
LEAVE Punkt

TERMINATE

II5. GPSS moaenns «MopaenpoBanue CUCTeMbl YIIPABJIEHHUS 3aMacaMiD)
sk st sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sie sk sk stk st sk sk sk sk sk sk sk sk sk sk sk steoske sk sk skeoske st sk sk st skeosie sk steoskeosieosko sk skeokoskoskoskeoskoskosk
* Moaenb «MoaenpoBaHue CUCTEMBI YIIPABIICHUSI 3arlacaMim)
* Jlata u Bpemsi co3panus 3 ¢eBpanst 2017 r. 14:40:45
sk st sk ske sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk st sk sk ske sk sk st sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk skeoskeostke sk skeoskeoskoskosk skeoskoskosk skoskesk
* TOBb «OnpeneneHne BXOTHBIX JaHHBIX)
* OnpeneneHne BXOAHBIX TaHHBIX.
RMULT 413
Zapas STORAGE 2000 ; BmectumocTb cknana.
ZapasTABLES$Zapas,100,100,20 ; 'nctorpamMma 3armaca.
Material VARIABLE Nach ur-S$Zapas ;Pa3mep 3aka3a.
Spros m VARTABLE RN1@15+35 ; Pa3mep exxenneBHOTO cripoca.
Nach_ur EQU 1500 ; HauanbsHbIif ypoBeHb 3amaca.
Postavka EQU 1200 ; Pa3mep mocTaBku.
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sk 3 s s s s sfe ke sk s sk s sk s sie sfe sk sfe s sk s sk s sk s s sfe sk sk sk sk sk sk s sk s sk sk sk sk sk sk sk sk sfeosie sl sie sfe sk sk s sk seosie sk sk sk ok

TERMINATE

* TOb «MonenupoBaHue MpoIecca MOCTaBKU MaTepHralia Ha CKIaa
autoLabel 1 GENERATE 5,,,,1 ; [ToctaBka yepe3 5 nHEMH.

TEST L S$Zapas,Postavka,Out ; HyxHa i1 moctaBka.

ASSIGN 2,V§$Material ; Pasmep 3akaza B P2.

ADVANCE 5 ; UnTepBai nNoCcTaBKH.

ENTER Zapas,P2 ; YBenuuuts 3anac Ha P2.

Out TERMINATE ; 3aBepienue 3akasa.

sk sk s s sfe st sfe ke sk sk sk s sk s sie sfe ke sk sk sk s sk s sk s s sfe sk sk sk sk st sk s sk s s sk s sk s s sfe st sk sk sk sk sk sk st sfeosie s skeosk sk skok sk

* TOBb «MonenupoBaHue TEKYIIETO 3aMaca ¢ y4eTOM €XEHEBHOTO CIpoca Ha MaTepua»
*3amackl C y4eTOM €XEeJHEBHOIO CIIpOca Ha MaTepuai

autoLabel 2 GENERATE 1 ; I'enepupoBanue fqHsl.

ASSIGN 1,V§$Spros m ; Pazmep cripoca B P1.

TABULATE Zapas ; 3anuck Tek.3amnaca.

TEST GE S$Zapas,P1,Zapasout ; MoxHO 71 3aKa3aTh.

LEAVE Zapas,P1 ; YMenbmuth 3amac Ha P1.

TERMINATE 1 ; 3aBepiienust aHsl.

Zapasout TERMINATE 1 ; 3aBepuienus 1Hs.

sk sk st sk sk sk sk sk sk s sk sk sk sk sk sk sk sk s sk sk sk sk s sk sk sk s sk sk sk s sk st sk sk sk sk sk s sk sk sk sk stk sk sk sk skoske sk sk skoskoskesk sk
* TOB «YcTaHOBICHHE HAYAIBHOTO pa3Mepa 3armacay

*Y cTaHOBIIEHHE HAYAJILHOTO pa3Mepa 3amaca

autoLabel 3 GENERATE ,,,1,10 ; Havanbnslii 3amnac.

ENTER Zapas,Nach_ur ; YcranoBka Hau. 3anaca.

TERMINATE

START 200

I16. GPSS mopeab «MoaeaupoBaHre CHCTEMbI YIIPABJIEHUS KAa4eCTBOM»
sk sk ske sk sk sk sk sk skeoske sk sk sk sk s s sk sk sk sk sk sk sk sk sk sk skeosteosteoskeosteoskeskeoskeoskeoskeskeske sk sk sk sk sk sk skeskeoskeoskeoskeoskoskoskeoskoskoskeskoskoskoskeoskeoske sk sk sk sk sk sk sk sk
* Monens «MoenupoBaHie CUCTEMBI YITPABICHHS KAY€CTBOM)

* Jlata u Bpems coznanust 17 ampenst 2015 r. 12:42:41

sk sk sk sk sk sk sk sk skeoske sk sk skosk st st s s sk sk sk sk sk sk sk sk skeoskeosteoskeoske sk skeoskeoste sk sk sk ske sk sk sk sk ske sk skeoskeoskeoskoskoskoskoskoskoskeoskeskeoskeoskeo sk sk sk sk sk sk sk sk sk sk
* TOb «IloTok M3MENNiA, TOCTYMAIOUINX HA 00pabOTKY»

RMULT 231

Time obrab TABLE M1,100,20,7

Oper_1 FUNCTION RN1,D7

0,0/.04,9/.20,13/.35,17/.60,25/.85,35/1.0,50

TERMINATE

* Beixog Nel «»

* Beixom Ne2 «»

252



* TOb «O6opynoBaHUs»
GENERATE (Exponential(1,0,28))
ASSIGN 1,FN$Oper 1

Operl SEIZE Oborud 1
ADVANCE P1

RELEASE Oborud 1
ADVANCE 3

TRANSFER .150,,Ustr_brak 1
Oper2 SEIZE Oborud 2
ADVANCE (Normal(1,22,3))
RELEASE Oborud 2
ADVANCE 2

TRANSFER .060,,Ustr brak 2
TABULATE Time obrab
TERMINATE

* TOb «YcTpanenus Opaka»

Ustr brak 1 TRANSFER .300,,0per1
TERMINATE

Ustr brak 2 TRANSFER .600,,0per2
TERMINATE

* TOB «/cxoaHbIE€ U BEIXOIHBIE TaHHBIEY

* TOB «Ouenka kauecTBa»
autoLabel 1 GENERATE 480
TERMINATE 1
START 1
I17. GPSSmoaeas «Cynepmapker»
sk sk sk s sfe e sfe e sk sk sk sk sk sk sie sfe ke sfe sk sk sk sk sk sk s sk sfe sk she sk sk st sk sk sk sfe st sk sk sk sk sk sk sk skeosie sk sie sk sie sk sk sk sk sie sfeosie sfeosie she ke sk skeoske sk sk skeoskeskok
* Mogenb «supermarket»
* Jlata u Bpemst co3mpanus 29 mapra 2016 1. 16:51:28
>k 3k s s s ke s sk sk s sk s sk s sk s sk sfe s sk s sk sk s sk s sk sk sk sk sk sk s sk s sk sk sk sk sk sk s sk s sk s sk sl sk sk sk s sk sfe sk s sk sk sfeosk sk sk sk sk kook
* TOBb «Cynepmapker»
RMULT 1187 ;onpeaensiem HaOOp HavaIbHBIX YHCET CEMU
;TEHEpaTOpOB CIy4yalHbIX YHCEIl
kassa 2 EQU 2 ;yka3piBaeM HOMEpa KaHAIOB OOCITY)KHUBaHUS U
;COOTBETCTBYIOIINE OYEPEH K HUM
kassa N EQU 5
time_work VARIABLE 8#60#60 ;onpenenseM BpeMst MOACTHUPOBAHUSI CUCTEMBI B
;CEKYHJIax
n_pokupok VARIABLE (RN1@96+5) ;uncno nokynok, 0JHOTo MOKyHaTest
finance VARIABLE (RN1@3+1)#40+150 ;nepemenHast onpezenser pa3Mep OIuIaThl
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;TIOKYTIOK
time_system TABLE M1,1000,1000,7 ;co3maeM TaOaHIbI, MPECTABISIONINE
;00011 Habop YKCelN AJid MOCTPOEHUS THCTOIPAMM

pokupki TABLE P$kol pokupok,10,10,10 ;kaxmoe 1einoe 4uciio
;TIPEJICTABIISIET KJIACC YAaCTOTHI B THCTOTPaMMe

n_pokupatel TABLE X$pokupatel,100,50,12

park STORAGE 100 ;BMECTUMOCTB CTOSTHKH

telejka STORAGE 100 ;k0au4ecTBO TEEXKEK

korzina STORAGE 50 ;konn4ecTBO KOp3UH

kassir VARIABLE (P$kol pokupok)#2+P$oplata ;mepemennas onpeaenser
;BpEeMsI 3aTpauyeHHOE KaCCHPOM Ha 0OCITYy>KMBaHHE TIOKYTIaTes

time mag VARIABLE PS$kol pokupok#100 ;BpeMst HaX0KJICHHUS TIOKYyIaTes B
;MarasuHe

INITIAL XS$pokupatel,0 ;onpenenser HadaapbHOE 3HAYCHUE

;COXpaHIeMO BEJTMYMHBI 3HaYEHUE KOTOPOU B Havyasie CMeHbI paBHO 0

TERMINATE

* TOb «Ilapkunr»

parking TRANSFER Both,,Lost ;Tpe6oBanne HarpaBisieTcsi B CIIeTyOIIHIA
;0JIOK, eCTi OH 3aHAT TO K OJIOKY ¢ MeTKO# Lost

ENTER park ;ecnu ecTh MECTO aBTOMOOMIIb BHE3KAET HA

;CTOSIHKY

ADVANCE 60,40 ;mokynarenb UIET B CyiepMapKeT

SAVEVALUE pokupatel+,1 ;noacder mocTynuBIIUX MOKyHaTeNeh ¢
;MOMEHTa OTKPBITUSI Mara3nHa

ASSIGN kol _pokupok,V$n_pokupok ;BbInonHsIeM NprcBauBaHUe
;mapametpy tpedoBanus kol pokupok ¢ momormsto nepemenHon V8n pokupok
ASSIGN oplata,V$finance

TEST LE PS$kol pokupok,10,Qtelejka ;ompenensiem nanbHeH MM

;IIyTh TpeOOBaHUS

GATE SNF korzina,Qtelejka ;mpoBepsiem ycrnoBre HaKOUTENb HE

;TIOJIOH

* Berxog Nel «»
TRANSFER ,autoLabel 1
* Berxog Ne2 «»

* TOb «Ouepenp Ha TOTyYEHHE KOP3UH
autoLabel 1 QUEUE korzina Q ;co0upaem cTaTUCTUKY IO O4epeau
ENTER korzina ;co6upaem nadopmamnuo 06 UCIoIb30BaHIH KOP3UH
;TIOKYTaTeISIMH
DEPART korzina_Q ;OCBOBOX/IAEM OYEPE/Ib
ASSIGN tara,korzina ;npucBanBaHue napamerpy TpeOOBaHuUs

254



TRANSFER ,magazin ;nepexoa TpeO0BaHUS K ONIEPATOPY C METKOM
;TIOKyTaTeNb BXOJNUT B Mara3uH

* Beixox Nel «»
TRANSFER ,magazin

* TOb «Ouepeb Ha OTYYCHHUE TEICKEK)

Qtelejka QUEUE telejka Q ;coOupaem cTaTUCTUKY IO OYepean
ENTER telejka ;cobupaem mHbOpMaIuo 00 UCIIOIb30BAaHUHA KOP3UH
;TIOKYTIaTeIISIMH

DEPART telejka Q ;ocBoG0)k1aem ouepenb

ASSIGN tara,telejka ;nmpucBanBanue mapameTpy TpeOOBaHUS

* Beixox Nel «»
TRANSFER ,magazin

* TOB «llokymku»

magazin ADVANCE V$time mag ; MogenmupyeM BpeMst HaXOXKICHUS
;TIOKyTIaTeTIs] B Mara3nHe

TEST LE PS$kol pokupok,10,min_och ;onpenesnsiem najibHeHIIMNA TyTh
;TpeOOBaHMs

COUNT L kassir_0,kassa 2.kassa n,1,Q ; onpezaensem 4ucio

;00BEKTOB 33JJaHHOTO JTMATa30Ha yIOBIETBOPSIONINX 3aJaHHOMY TPeOOBAaHUIO
TEST E P$kassir_0,0,min_och ;onpezaensiem qanpHEUIIHNA TyTh

;TpeboBaHMs

* Beixog Nel «»
TRANSFER .fin

* TOB «Yxon mokymnarems»

fin TABULATE time_system ;BbITIOJIHSIEM cOOp JaHHBIX IO BPEMEHU
;00CTy)KUBaHUS

TABULATE pokupki ;cobupaem qaHHBIE 110 YHUCTY CEIaHHBIX
;TIOKYTIOK

SAVEVALUE pokupatel-,1 ;ymeHbIiaem 4ucio 00CTyKEHHbBIX
;TIOKynaTesnen

ADVANCE 60,50

LEAVE park

TERMINATE

lost TERMINATE

* TOb «COop CTaTUCTUKU OBICTPOTO OOCITYKUBAHUS
QUEUE bistro_q ;cobupaeM CTaTUCTUKY 00 ouepenu
SEIZE bistro ;cobupaeM CTaTUCTUKY MO KaHATY
;00CITyKUBaHUs
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DEPART bistro q

ADVANCE VS$kassir ;Mmoaenupyem BpeMst ObICTPOTO
;00CTy)KMBaHUS

RELEASE bistro

LEAVE PS$tara ;3aBepmaem cO0Op CTATUCTHKH 110 paboTe
;HAKOMUTEJIEH CBSI3aHHBIX C TApOM

TRANSFER ,fin ;HanpasiseM TpeOoBaHHE K OniepaTopy
;yKazaHHoMy B noje B

TERMINATE

* TOBb «CO0p CTaTUCTUKHA MHH.OY)

min_och SELECT MIN min_ocher,kassa 2,kassa n,,Q ; BoIOupaemM 00bEKT
;YZIOBJIETBOPSIONINI YCIOBHIO

QUEUE P$min_ocher

SEIZE P$min_ocher

DEPART P$min_ocher

ADVANCE VS$kassir

RELEASE P$min_ocher

LEAVEPS$tara

TERMINATE

* TOB «IloTok nmokynarenei»

GENERATE (Exponential(1,0,60)),,,200 ;ucrosib3yeM BCTPOCHHOE
;pactpesieieHue BEpOSITHOCTEH I MOJISTTMPOBAHMS MTOTOKA TIOKYTaTeNIei
TRANSFER ,parking

GENERATE (Exponential(1,0,40)),,1800,400

TRANSFER ,parking

GENERATE (Exponential(1,0,80)),,5400,300

TRANSFER ,parking

GENERATE (Exponential(1,0,120)),,9000

TRANSFER ,parking

TERMINATE

* TOb «Bpems paboThl cucTeMbl»
GENERATE VS$time work ;onpeaensiem Bpems pabOTBI CHCTEMBI
TABULATE n_pokupatel ;cobupaem nndopmariuro o yucie
;TIOKyTaTesel MOCeTUBIINX Mara3uH
TERMINATE 1
START 1
I18. GPSS monenn «IlIBeiinas ¢padpukar»
sk sk sk ske sk sk ke ske sk sk sk sk ske sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeoskeosie sk s sk sk sk s sk sk sk s sk sk sie sk s sk sie sk sk sk s sk sk sk sk sk sk stk sk sk s skoskeoskeosk skoskoskosk
* Mopenb «MoJieib IBeHHON (hadpuku(cxema)y»
* Jlata u Bpems cozganus 30 ampens 2015 r. 1:26:05
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>k 3k s s s s sfe ke sk sk sk sk sk s sie s ke s sk sk sk sk s sk s sk sfe sk sfe sk sk sk sk s sk s sk sk sk sk sk sk sk sk s sk s sie s sie sk sk sk sk st s sie sfe e sfe sk sfe sfeosk sk sk sk skok

* TOB «cxoaHble JTaHHBIE MOJICTUPOBAHUS
COST1 VARIABLE 8000-8#SR$CEH
COST2 VARIABLE 30#(3+3) ;30#(Np+Nwm)
COST VARIABLE V$COST1+V$COST2
CEH STORAGE 50

MEN STORAGE 3

TERMINATE

* TOb «YnpasieHue BpeMEHEM MOJICTUPOBAHUS
GENERATE 6240
TERMINATE 1

* TOBb «I'enepaTop paboTarOUIUX MAITHH
GENERATE ,,,53

* Beixox Nel «»
TRANSFER ,PUSK

* TOBb «Pabora MaIInH B IIEXE»
PUSK ENTER CEH
ADVANCE 157,25

LEAVE CEH

* Beixox Nel «»

TRANSFER ,autoLabel 1

* TOB «PeMoHT»
autoLabel 1 ENTER MEN
ADVANCE 7,3

LEAVE MEN

* Beixox Nel «»
TRANSFER ,PUSK

I19. GPSSMmopean «Cucrema nepeaayu nHGOpMannm»

RAM equ | ;mpucBoeHrE UMEHU MAMSITH

CPU4 equ | ;npucBoeHne UMEHU NPOLIECCOPY
HBUS equ 2 ;npucBoeHNE UMEHU KaHATy TaHHBIX
LNT1 equ 1 ;nmpucBoenue umenu 1 ouepenu(kanana)
LN2 equ 2 ;nmpucBoeHre nuMeHu 2 ouepeau(kaHana)
RAM STORAGE 19;3nHaueHue namsaTu
GENERATE 10,3 ;ipou3BOJCTBO 3asiBOK

ADOPT 5 ;npucBoeHue Tpan3akraM 5 ancamOIs
QUEUE LNI1 ;Hauano 1 ouepenu

ENTER RAM ;BXox B MamsTh
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MARK 1 ;BpeMeHHas oTMeTKa 1

DEPART LNI1 ;konen 1 ouepeaun

GATE NU CPU4 ;npoBepka 3aHATOCTH yCTpOMCTBa
MARK 2 ;BpemeHHast OTMETKa 2

LEAVE RAM ;BeIX0J1 U3 MaMATH

VR1 VARIABLE (P2-P1) ;apudmernyeckas onepanus
TEST GE V$VR1,500,MOD ;npoBepka BpeMeHH HaxoxaeHus B O3Y
TERMINATE ;BbIBOA KaIpOB U3 MOAEIN

MOD ADVANCE ;nipoaoJiKUTh

SEIZE CPU4 ;3ansTue nporeccopa

ADVANCE 25,2 ;3anepxka Ha 00paboTKy
RELEASE CPU4 ;ocBob60xaeHuE TIpolieccopa
ASSEMBLE 8;hopmupoBanue 6;10K0B 10 8
QUEUE LN2 ;Hauano 2 ouepenu

SEIZE HBUS ;Bxox B kaHan

DEPART LN2 ;konen 2 ouepenu

ADVANCE 160,20 ;mepengaua no kaHaity
RELEASE HBUS ;Brixoj u3 KaHajia

TERMINATE ;BbIBOJA KaJIpOB U3 MOAEIN
GENERATE 5000 ;cyeTunk BpemeHu (Taitmep)
TERMINATE 1

START 1,,,1

I110. GPSS monens «Y3ea pacnpeaeieHuss HHpoOpManum»

GENERATE 8,4 ;renepanus TpaH3aKTOB

QUEUE QRAM ;Bx0j B HAKONUTEJb

QUEUE QN ;Bxox B ouepeib K OCHOBHOMY KaHay

SEIZE OSKANAL ;3aHsTh OCHOBHOM KaHaJl

DEPART QN ;nOKMHYTbH O4epeab K OCHOBHOMY KaHAIy
ADVANCE 7,3 ;3anepxka Ha 00paboTKy

RELEASE OSKANAL ;0cB000AUTE OCHOBHOM KaHAJI
DEPART QRAM ;n10KMHYTh HAKOIUTEIb

OUT TERMINATE ;BbIBOJ TpaH3aKTOB U3 MOJIEIU
GENERATE 170,30,,,1 ;renepanius «COOMHBIX» TPaH3aKTOB
PREEMPT OSKANAL,PR,OUT ;3axBaT OCHOBHOT'O KaHania
SPLIT 1,REZ ;nepepgava konuu TpaH3aKTa B pe3€pPBHBIN KaHAI
ADVANCE 20,7 ;3aaep:ka Ha BOCCTAHOBJIEHUE OCHOBHOTO KaHalla
RETURN OSKANAL ;0cB0O00OIUTE OCHOBHOM KaHaI
TRANSFER ,OUT ;nepecnats Tpan3akT Ha 610k TERMINATE
REZ QUEUE 1 ;3ansTh Ouepenp

ADVANCE 1,1 ;3aaeprkka Ha 3aIlyCK pe3epBHOI0O KaHajia
DEPART 1 ;nokuHyTh O4epean
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QUEUE 2 ;Bxox ouepenb K p€3€pBHOMY KaHaIy

SEIZE RKANAL ;3aHsTh pe3epBHbIN KaHAJ

DEPART 2 ;noxuHyTbh 04epe/ib K pe3epBHOMY KaHAIy
ADVANCE 7,3 ;3anepxka Ha 00pabOTKy

RELEASE RKANAL ;0cB000AUTH pe3epBHBIN KaHAI
TRANSFER ,OUT ; nepecnats Tpan3akt Ha 610k TERMINATE
;CETMEHT Taiimepa

GENERATE 7200 ;renepanus Tpan3aktoB uepe3 7200 ¢
TERMINATE 1 ;BbIBOJ TpaH3aKTa U3 MOJICJIM M YMEHBIIICHUE 3HAYEHUs CYETYMKA HA €/IU-
HULLY

START 1 ;ycTtanHoBKa Ha4aJIbHOTO 3HAYEHUSI CUETUYMKA B €IUHUILY

II11. GPSS monens «YcrpoiictBo 00padoTkn uHGpopManumn»

LINE EQU 1; Homep nuann

PROC EQU 3;IIpoueccop, B KOTOPOM MPOUCXOAUT 00pabOTKa TpaH3aKTa
BUF1 EQU 1; Bxoanoii Oydep nepBoit tuHun

BUF2 EQU 2;BxonHnoit Oydep BTOpoil TMHUU

BUF_OUT EQU 4;bydep nis yueta mOTEpsIHHBIX TPaH3aKTOB (OTKa3 CHCTEMBbI)
BUF1 STORAGE 3; O6nem BxogHOoTro Oydepa rnepBoit TIMHUN

BUF2 STORAGE 3; O6bem BxogHOro Oydepa BTOpoil TMHUH

BUF_OUT STORAGE 5000; O6bem Oydepa MoTepssHHBIX TPAaH3aKTOB

GENERATE 15,7; I'enepanuus noToka TpaH3aKTOB IIEPBOW JIMHUH
ASSIGN LINE,1;Ha3znauenue HoMepa JIMHUU

TRANSFER ,A; Ilepenaua tpan3zakra

GENERATE 15,7; I'enepanusi 1oTOKa TpaH3aKTOB BTOPOIl JIMHUHU
ASSIGN LINE,2;Ha3znauenue HoMepa JIMHUN

TRANSFER ,A; Ilepenaua tpan3zakra

CCC ENTER BUF_OUT; Bxoa noTepstHHOTO TpaH3aKTa
LEAVE BUF_OUT ;Bsixon Tpan3akra
TERMINATE ;YHuuTOXEeHUE TpaH3aKTa

A GATE SNF PSLINE,CCC; Ecnu BxogHo#t Oydep 3aHsAT MoIHOCThIO, To iepenada B CCC
ENTER P$LINE; Bxon TpaH3akTa B yCTPOWCTBO JTHHUH

SEIZE PROC ;Bxox TpaH3akTa B mpo1eccop

LEAVE PSLINE ;Bbixon Tpan3akTa U3 yCTpOHCTBa TUHHN

ADVANCE 7,2;06paboTka TpaH3aKTa

QUEUE PSLINE ;Bxox Tpan3akTa B o4uepenb

RELEASE PROC; OcBo6oxaeHue mporeccopa

SEIZE PSLINE ;Bxon makeTra JaHHBIX B YCTPOWCTBO

ADVANCE 14,5; [lepenaua TpaH3akTa 10 JUHUU
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RELEASE P$LINE; OcBo0oxneHne THHAN
B TERMINATE ;¥ nanenue Tpan3akra

GENERATE 10000;Pa6ota y3na Mmoaenupyetcs
TERMINATE 1; B reuenun 10 cexynn (1 en. mamr. Bpemenu = 1 mc )
START ;YcTaHoBKa cueTUHMKa 3aBEPIICHUS

I112. GPSS moaean «YcTpoiicTBO 00pad0TKH M C:KATHS TaHHBIX))

BL1 EQU 1

BL2 EQU 2

BL3 EQU 3

BUF1 EQU 4

BUF2 EQU 5

BUF3 EQU 6

GENERATE 12,4

TRANSFER META

GENERATE 20,5

TRANSFER METB

GENERATE 20,3

TRANSFER METC
META QUEUE BUF1 ; or6pakoBka JaHHBIX K3 OJ0Ka A
SEIZE BL1

DEPART BUF1

ADVANCE 4,1

RELEASE BL1

TRANSFER 2, META2 METTER

METB QUEUE BUF1 ; orGpakoBka qaHHbIX U3 0110Kka B
SEIZE BL1

DEPART BUF1

ADVANCE 6,1

RELEASE BL1

TRANSFER 2, METBC,METTER

METC QUEUE BUFI1 ; orOpakoBka qanHbix u3 6yoka C
SEIZE BL1

DEPART BUF1

ADVANCE 6,2

RELEASE BL1

TRANSFER 2, METBC,METTER

META2 QUEUE BUF?2 ; 650k coxaTust TaHHBIX
SEIZE BL2

DEPART BUF2

ADVANCE 7,2

RELEASE BL2

TRANSFER .9 METABC,METTER

METBC QUEUE BUF2

SEIZE BL2

DEPART BUF2

ADVANCE 7,1
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RELEASE BL2

TRANSFER .9 METABC,METTER
METABC QUEUE BUF3 ; 610k 00pa00TKH JaHHBIX MOCIE QUIbTpAUU
SEIZE BL3

DEPART BUF3

ADVANCE 80,20

RELEASE BL3

METTER TERMINATE
GENERATE 5000

TERMINATE 1

START 1

I113. GPSS moaean «PacnpenesieHHasi cucTeMa 00padOTKM U Mepeaadu JaHHbIX))

; TEHEPALIUSA [TAKETOB

GENERATE 8,4 ;nocTymnieHue makeTos

TEST L Q1,25,metl ;ecnu ouepeapr Ha mepenadyy MeHbIIE 25 TO BHHM3, MHAY€ HA METKY
metl

; JIEPEJIAYA oTr A x B

QUEUE 1 ;3ansate ouepenp Ha nepenavy oT A k B

TRANSFER ALL,metABI1,metAB2,5 ;nepenada no kananam AB1 u AB2
;Jluans AB1

metAB1 SEIZE ABI ;3ansTh ycTpoiicTBO - tuHUI0 AB1

DEPART 1 ;BbiiiTH U3 ouepenu

ADVANCE 23,6 ;niepenaua no guauiit AB1

RELEASE AB1 ;ocBo00auTh ycTpoHCTBO - 1uHUI0 AB1

TRANSFER ,met2 ;nepeittu k nepeaaue ot B k C

;JIluaus AB2

metAB2 SEIZE AB?2 ;3aHsTh ycTpOHCTBO - TuHUI0 AB2
DEPART 1 ;BbiiiTH U3 ouepenu

ADVANCE 34,8 ;nepenauda no nuauiit AB2

RELEASE AB?2 ;ocB060auTh YCTPOHCTBO - TuHUI0 AB2
TRANSFER ,met2 ;nepeittu k nepeaaue ot B k C

;Jluanss AB3

metAB3 SEIZE AB3 ;3aHsTh ycTpoCTBO - TuHUIO AB3
DEPART 1 ;BbliiTH U3 ouepenu

ADVANCE 25,2 ;nepenauda no nuauii AB3

RELEASE AB?2 ;ocB060auTh YCTpOHCTBO - TuHUI0 AB3
TRANSFER ,met2 ;nepeiitu k nepegaue ot B x C

;JIEPEJJAYA ot Bk C
met2 TEST L Q2,20,met3 ;eciu odepens Ha nepeaady mMenouie 20 To BHU3, HHAY€ HA MET-
Ky met3

QUEUE 2 ;3ansth ouepenp Ha nepegauy ot B k C
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TEST L QI1,12,met5 ;ecnu odepenr Ha nepenady MeHblne 18 TO BHU3, MHAY€ HA METKY
metS

TRANSFER ,metBCl1 ; nepenaua no kananam BC1

metS TRANSFER BOTH,metBC1,metBC2 ;nepenaua no kanaiam BC1,BC2

;JJImaus BC1

metBC1 SEIZE BC1 ;3anste ycTpoiicTBo - nunuio BC1

DEPART 2 ;BbriiTH U3 ouepenu

ADVANCE 8,4 ;nepenaua no nuauu BC1

Savevalue countStandartMode+,]1 ;cueTynmk MCHONIB30BaHUS CTAHIAPTHOTO PEKUMa Tepe-
Jauun

RELEASE BCI1 ;ocB0601uTh ycTpoticTBO - tuHni0 BC1

TERMINATE

;JImansa BC2

metBC2 SEIZE BC2 ;3ansth ycTpoiicTBO - tuHUI0 BC2

DEPART 2 ;Bb1iiTH U3 ouepenu

ADVANCE 8,4 ;nepenaua no iuauu BC2

Savevalue countSRezervMode+,] ;cueTynk UCIONB30BaHUS HE CTAHAAPTHOTO PEXHUMA Iie-
penayu

RELEASE BC2 ;0cB0601uTh ycTpoiicTBO - U0 BC2

TERMINATE

metl savevalue countFullBufferA+,1 ;cueTumk OTKa30B Ha MOCTAaHOBKY B Odepeib Ha Ie-
penauy AB

TERMINATE

met3 savevalue countFullBufferB+,1 ;cueTumk 0Tka30B Ha MOCTaHOBKY B O4Yepe/Ib Ha TEepe-
nauy BC

TERMINATE

:3ABEPIIAIOINI TPAH3AKT

GENERATE ,,,1 ;renepanus TOJIbKO OJIHOIO TPaH3aKTa

TEST E
(x$countStandartMode+x$countRezervMode+x$countFullBufferA+x$countFullBufferB),1
000 ;korma cymma nepemeHHbIX ctaHeT = 1000 TpaH3akT mpoWaeT BHU3, HHAYE IIPOBEPKA
POJOIKHUTCS

SAVEVALUE
VeroyatnostRezerva,(x$countRezervMode/(x$countStandartMode+x$countRezervMode))
;BEPOSIHTOCTH MCIOIb30BaHUs pe3epBa

TERMINATE 1

START 1

I114. GPSS mogean «Cucrema 00padboTku nHGOPMALMH OT YAAJTECHHOT0 00beKTa»

REALLOCATE XAC, 500
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SIMULATE ;pa3pemaer MoJIeIMpOBaHUE

BUFS EQU 1 ;cumBoiMYecKoe ¥ YUCIOBOE UMEHA Oydepa CUCTEMBI

BUFCI1 EQU 2 ;cumBonMueckoe U 4uciaoBoe nMeHa 0ydepa komnbrorepa Nel
BUFC2 EQU 3 ;cuMBoIMYECKOE B YUCIIOBOE MMEHa Oydepa KommbroTepa No2
BUFC3 EQU 4 ;cuMmBoiHYeCcKOE B YUCIOBOE MMeHa Oydepa KommbroTepa Ne3
BUFC4 EQU 5 ;cumBonnueckoe U 4ucioBoe nMeHa 0ydepa komnbprotepa Ned
COMP1 EQU 6 ;cumBoIMYECKOE M YMCIOBOE MMEHA KoMmbioTepa Nel
COMP2 EQU 7 ;cMMBOJIMYECKOE U YHCIIOBOE MMEHA KOoMITbtoTepa Ne2
COMP3 EQU 8 ;cMMBOIMYECKOE U YHCIIOBOE MMEHA KoMITboTepa Ne3
COMP4 EQU 9 ;cuMBOIMYECKOE M YUCIOBOE MMEHA KoMmbloTepa Ned
BUFCI1 STORAGE 7 ;00pem Oydepa komnbrotepa Nel

BUFC2 STORAGE 7 ;005¢m Oydepa kommbrorepa No2

GENERATE 10 ;renepanus TpaH3aKkTOB
ENTER BUFS ;Bxon B 6ydep cuctemsl
TRANSFER .5,LBUF1,LBUF2;nepenaua tpansakra c Bep. 0.5 na metku LBUF1,LBUF2

LBUF1 QUEUE 1 ;Bxox B ouepenp 1

ENTER BUFCI ;Bxon B 0ydep nepBoro KOMnbroTepa

DEPART 1 ;BbIxod U3 ouepenu

LEAVE BUFS ;Bbixon u3 Oydepa cucteMsl

SBOY SEIZE COMPI ;3ansATHE IEPBOTO KOMIIBIOTEPA

ADVANCE 18,5 ;3agepxka Ha 13 — 23 MKC

RELEASE COMP1 ;ocBob0xkaenne kommnbrotepa Nel

TRANSFER .05,N1,SBOY1 ;nepexon ¢ BepositHocThO 0.05 Ha meTky SBOY 1,uHaue Ha
;N1

N1 LEAVE BUFCI1 ;Bbixon u3 6y¢epa nepBoro KOMIbroTepa

TRANSFER .5,LBUF3,LBUF4;nepenaua tpansakra c Bep. 0.5 na metku LBUF3,LBUF4
LBUF2 QUEUE 2 ;Bxox B ouepean 2

ENTER BUFC2 ;Bxox B 0y(ep BTOporo kommnsrorepa

DEPART 2 ;BbIx0f U3 ouepeau

LEAVE BUFS ;Boixox u3 0ydepa cucremsl

SBOY?2 SEIZE COMP?2 ;3aHsiTHE BTOPOTO KOMIIbIOTEPA

ADVANCE 18,5 ;3anepxka Ha 13 — 23 Mkc

RELEASE COMP2 ;ocBob60xkaeHne koMmibioTepa Ne2

TRANSFER .05,N2,SBOY?2 ;nepexon ¢ BepositHOcThO (.05 Ha meTky SBOY 2,uHaue Ha
;N2

N2 LEAVE BUFC2 ;Bbixoj u3 06ydepa BTOporo Kommnbrorepa

TRANSFER .5,LBUF3,LBUF4;nepenaua tpan3akra ¢ Bep. 0.5 Ha metku LBUF3,LBUF4

LBUF3 ENTER BUFC3 ;Bxon B Oydep TpeThero KoMmbrorepa

SBOY3 SEIZE COMP3 ;3aHsiTHE TPETHETO KOMIIBIOTEPA
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ADVANCE 15,2 ;3agepxka Ha 13 — 17 MKc

RELEASE COMP3 ;ocBob60xkaeHne kommbiorepa Ne3

TRANSFER .1,N3,SBOY3 ;nepexon ¢ BepositHocThIO 0.1 Ha MmeTky SBOY 3, unaue Ha ;N3
N3 LEAVE BUFC3 ;Beixon u3 O0ydepa TpeThero KOMIbroTepa

TRANSFER ,LAST ;0e3ycnoBHblii nepexoa Ha MeTky LAST

LBUF4 ENTER BUFC4 ;Bxon B Oydep 4eTBEPTOro KOMITbIOTEPA

SBOY4 SEIZE COMP4 ;3ansTHE 4€TBEPTOro KOMIBIOTEPA

ADVANCE 15,2 ;3agepxka Ha 13 — 17 MKC

RELEASE COMP4 ;ocBob60xkaeHre kommbiotepa Ned

TRANSFER .1,N4,SBOY4 ;nepexon ¢ BepositHOCThIO 0.1 Ha MmeTky SBOY4, unaue Ha ;N4
N4 LEAVE BUFC4 ;Boixon u3 Oydepa 4eTBEPTOro KOMITbIOTEPA

LAST TERMINATE ;ynanenue TpaH3aKTOB U3 CHUCTEMBI

GENERATE 5000 ;renepupyet Tpan3aktbl Kaxasie 5000 Mkc (5 mc)
TERMINATE 1 ;ynanenue tpan3akTtoB u3 cucreMsl U ymeHpmienne CCM Ha 1
START 1 ;ycTtaHOoBKa Hau. 3HaUEHUS CYCTUMKA MoAenrpoBanus (1)

I115. GPSS mozens «CeThb nepegayum JaHHBIX Yepe3 TPAH3UTHBIN y3eJ»

BUFA EQU 1 ; IIpucBoeHne nMeHn eMKOCTH A

BUFB EQU 2 ; [IpucBoenue umMmenn emxkoctu B

ABI EQU 1 ; ITpucBoenne nmenu nunuu ABI

ABII EQU 2 ; ITpucBoenue nmenu aunun ABII

ABIII EQU 3 ; TIpucBoenue nmenu auHuu ABIII

BCI EQU 4 ; [IpucBoenne nmenu imauu BCI

BCII EQU 5 ; IIpucBoenue nmenn Jimanu BCII

F11 EQU 1 ; IIpucBoenune nmeHu jornueckon nepemennon F11

F12 EQU 2 ; [IpucBoeHne MMEHH JIOTHYECKOM nepeMeHHoi F12

F13 EQU 3 ; [IpucBoeHure nMeHHU Jorudeckoit nepemennoun F13
INITIAL X$1,17 ; YcranoBka Ha4aabHBIX 3HAYeHUH 11t JTMHuNT ABI
INITIAL X$2,18 ; YcranoBka Ha4aabHBIX 3HaYeHUH 11t tuaun ABII
INITIAL X$3,19 ; YcranoBka HayaabHBIX 3HaYeHHH 11 muaun ABIIT
INITIAL XHS$1,5 ; YcraHoBka HadaubHBIX 3Ha4YeHUH 11t auann ABI
INITIAL XH$2,6 ; YcranoBka Ha4aJIbHBIX 3Ha4YeHUH 11t tuann ABII
INITIAL XH$3,2 ; YcranoBka HadaabHBIX 3HaueHUH s auanu ABIII
SIMULATE ; IIpoBeneHue MoAenupoOBaHust

GENERATE 18,3,,800 ; BBog makeToB B MOJACIIb

QQQ1 GATE LR F11,QQQ?2 ; ITposepxka coctosiaus f11

ASSIGN 1,1 ; TpaH3akTbl IEPBOrO TUIIA

LOGIC SF11; YcranoBkaB 1 fl1
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LOGIC S F13; Ycranoska B 1 f13

LOGIC R F12 ; Ycranoska B 0 f12

TRANSFER ,VHOD ; Ilepenaua TpaH3akToB B yHKT A
QQQ2 GATE LR F12,QQQ3 ; Ilposepka coctosinusg {12
ASSIGN 1,2 ; Tpan3akTsl BTOPOTrO THUIA

LOGIC S F12; YcranoBka B 1 {12

LOGIC SF11; YcranoBka B 1 f11

LOGIC R F13; Ycranoska B 0 f13

TRANSFER ,VHOD ; Ilepenaua TpaH3akToB B yHKT A
QQQ3 GATE LR F13,QQQ1 ; ITposepxka coctosinus {13
ASSIGN 1,3 ; TpaH3akThl TPEThETO THUIIA

LOGIC SF13; YcranoBka B 1 f13

LOGIC S F12; YcranoBka B 1 f12

LOGIC R F11 ; YcranoBka B 0 f11

TRANSFER ,VHOD ; Ilepenaua TpaH3akTOB B IyHKT A
VHOD QUEUE BUFA ; Hauano nepBoii ouepenu
SEIZE P$1 ; 3ansTre nakeTamu NepBOil JTNHUH
DEPART BUFA ; Konen niepBoii ouepenn

ADVANCE X$P$1,XHS$SP$1 ; Bpems nepenaun mo nepBoi JTHHHH
RELEASE P$1 ; OcBoOoaeH1Ee IEPBOM TUHUU
QUEUE BUFB ; Hauano BTOpoii ouepeau

GATE_NU BCI,PROD ; [IpoBepka cocTosiHUI

SEIZE BCI ; 3ansarue naketamu quanu BCI

DEPART BUFB ; Konen Bropoii ouepenu

ADVANCE 6,2 ; Bpems nepenauu no simauu BCI
RELEASE BCI ; OcBo6oxnaeune muanu BCI
TRANSFER ,FINAL ; Ilepenaua makeToB Ha BbIXO/I
PROD SEIZE BCII ; 3anstue nakeramu auauu BCII
DEPART BUFB ; Konen Bropoii ouepeau

ADVANCE 6,2 ; Bpems nepenauu nio iuauu BCII
RELEASE BCII ; OcBo6oxnaeune muauu BCII

FINAL TERMINATE 1 ; ITynkt C. Beixoa nakeToB U3 MOJEIH
START 800

I116. GPSS monenb «bponmopoBoYHO-NIepeIVIeTHBIN HeX»
sk sk s e s s sfe sk sk s sk s sk s ke sfe sk sfe s sk s sk sk s s s sk sk sk sk sk sk s sk s sk sk sk sk sk sk s sk s ke sfe sk sl sk sk s sk s ke sfe sk sfe sk sk sk sk sk sk sk sk ks skok
* Mozgens «bpontopoBOYHO-TIEPETIIETHBIN IEX»
* Jlata u Bpems cozpanus 20 utons 2016 r. 12:06:37
sk 3 sfe s s s s sk sk s sk s sk s ke s sk sfe s sk s sk s sk s sk s sk sk sk sk sk sk s sk s sk sk sk sk sk sk s sk s sie sl sk sl sk e sl sk sk sk sk s sk s sk s sk sl skeosk skeosk sk sk sk

* TOb «dPanbleBaibHAas MaIIHHA))
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* Oneparopsl MOJIETH

GENERATE 5,1

QUEUE OHER 1

SEIZE MASHINA 1
DEPART OHER 1
ADVANCE 17,2
RELEASE MASHINA 1
* Beixox Nel «»
TRANSFER ,autoLabel 1

* TOBb «®op3ar] mpuKIeeYHas MaITHHA
autoLabel 1 QUEUE OHER 2

SEIZE MASHINA 2

DEPART OHER 2

ADVANCE 20,3

RELEASE MASHINA 2

* Beixox Nel «»

TRANSFER ,autoLabel 2

* TOB «JIucromoabopovyHas ManTuHa»
autoLabel 2 QUEUE OHER 3

SEIZE MASHINA 3

DEPART OHER 3

ADVANCE 20,5

RELEASE MASHINA 3

* Beixoa Nel «»

TRANSFER ,autoLabel 3

* TOB «HuTkomBeiiHbIe MaIIMHBI
autoLabel 3 QUEUE OHER 4
SEIZE MASHINA 4

DEPART OHER 4

ADVANCE 17,2

RELEASE MASHINA 4

* Berxog Nel «»

TRANSFER ,autoLabel 4

* TOB «Ilpokieliku kopenika 6J10Ka»
autoLabel 4 QUEUE OHER 5
SEIZE MASHINA 5

DEPART OHER 5

ADVANCE 25,5

RELEASE MASHINA 5
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* Berxox Nel «»
TRANSFER ,autoLabel 5

* TOB «TpexHoxeBast pe3ajibHas MallluHa
autoLabel 5 QUEUE OHER 6

SEIZE MASHINA 6

DEPART OHER 6

ADVANCE 10,2

RELEASE MASHINA 6

* Beixox Nel «»

TRANSFER ,autoLabel 6

* TOB «KpplikoaenaTrenbHas MallInHA)
autoLabel 6QUEUEOHER 7

SEIZE MASHINA 7

DEPART OHER 7

ADVANCE 2,1

RELEASE MASHINA 7

* Beixox Nel «»

TRANSFER ,autoLabel 7

* TOB «KuuroscTtaBoyHas MalImHa»
autoLabel 7 QUEUE OHER 8
SEIZE MASHINA 8§

DEPART OHER 8

ADVANCE 30,5

RELEASE MASHINA 8

* Beixox Nel «»

TRANSFER ,autoLabel 8

* TOBb «YnakoBo4yHast MalliHa
autoLabel 8 QUEUE OHER 9
SEIZE MASHINA 9

DEPART OHER 9

ADVANCE 30,10

RELEASE MASHINA 9

* Beixoa Nel «»

TRANSFER ,autoLabel 9

* TOb «Bpemst paboThI CUCTEMBI»
GENERATE 1
TERMINATE

* TOb «I'0TOBBII MPOITYKT»
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autoLabel 9 TERMINATE
GENERATE 278
TERMINATE 1
START 1
I117. GPSS moaeab «ABTOMacTEepcKasH)

* Mopenb « ABTOMAacTepCKashH

* Jlata u Bpems coznanus 31 suBaps 2017 r. 15:35:00
sk sk sk sk ske sk sk sk sk sk sk sk sk sk sl sl s s sk sk sk sk sk sk sk sk st sk sk skeosteoskeoskeoskeoskeoskeoskeoskeoskeoskeoskeoskeoskeoske sk sk sk sk sk skeoskoskoskeoskeoskeoskeoskoskoskoskoskosk sk sk skosk sk
* TOB «cxonHble JaHHBIE MOJIETUPOBAHUS)

Repairl EQU 1

Repair2 EQU 2

Repair3 EQU 3

Tide EQU 1

DTsmal EQU 1

DTmedium EQU 2

DTlarge EQU 3

INITIAL x$gen_time,26

Homoeee JIOTMYECKUE TIEPEMEHHBIE--=================mmm oo
Varl BVARIABLE (R$Repair2'GE'l+R$Repair3'GE'1)#Q3'E'0

Var2 BVARIABLE R$Repair2'GE'l

Var3 BVARIABLE R$Repair3'GE'l

Var4 BVARIABLE SE$Repairl

Var5 BVARIABLE (R$Repair2'GE"2+R$Repair3'GE2)#Q3'E'0

Var6 BVARIABLE R$Repair2'GE'2

Var7 BVARIABLE R$Repair3'GE"2

Var8 BVARIABLE SE$Repair3#LS1

Var9 BVARIABLE SE$Repair2#LS1

*

*--Pa3zmep pabounx mect -
Repairl STORAGE 2
Repair2 STORAGE 4
Repair3 STORAGE 4

*

R OnpeneneHust TaOMUI[----=--==-=======m==mmmm oo

DTsmal TABLE M1,30,10,20 ;BpemMs mpuObITHS aBTOMOOMIICH ¢ MaJI€HbKUMH MOJIOMKaMHU
DTmedium TABLE M1,30,10,20 ;BpeMs npuObITHS aBTOMOOHIICH ¢ CPETHUMU TTOJTOMKAMHU
DTlarge TABLE M1,30,10,20 ;Bpemst mpu0ObiTHs aBTOMOOUIIEH ¢ OOJIBITUMU TTOJIOMKAMU

TERMINATE

* TOb «MonenupoBaHue 3aA€PKKHU MPUBO3a JACTAICH»
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GENERATE,,0,1

Again LOGICRTide ;llukn BpeMeHU 3aepKKH

ADVANCE3 ;oxxunanue aetajaci B TCUSHHUN 3 9acoB
LOGICSTide ;OtnpaBka aeTanei ¢ 3aBoja

ADVANCEIO ;Oxuganue n3roToBiIcHUs B TeueHUH 10 gacoB
TRANSFER ,Again ;Ilepeititu o6patHo k 'Again’
TERMINATE

* TOb «IIpuObITHE MaIIUH»

GENERATE (Exponential(1,0,x$gen_time)) ;PeMonTHpOBaThH Kaxapie 26 4acoB
TRANSFER ,autoLabel 1

* Beixox Nel «»

TRANSFER ,autoLabel 1

* TOB «IIpoBepka ypOBHSI IOJOMKH MAIIIUH»

autoLabel 1 TRANSFER 500,autoLabel 2,autoLabel 3 ; 50 manenpkux
TERMINATE

* Beixom Nel «»

* Beixom Ne2 «»

* TOB «YcTaHOBKa XapaKTEPUCTUK MAJICHBKUX TTOJIOMOK

autoLabel 2 ASSIGN Size,1 ;Tun nmoioMku MajaeHbKUI

ASSIGN Capacity,1 ;Bpems 3aTpauyeHHOE Ha PEMOHT

ASSIGN Quenum,1 ;-------

ASSIGNM Unload,15 ;Cpennee Bpemst aHanu3a , TOMCKa JETalCH WK 3aKa3a ux
ASSIGNM Load,24 ;Cpennee Bpemsi peMOHTa

ASSIGN Loadsp,6 ;Load time spread

QUEUEI ;Ilpucoeauuutbes K ouepe i aBTOMOOMIIEH HEOOIBIION MOJIOMKH
TRANSFER Both,Park1,Park2

Parkl GATE SNF Repairl

ASSIGN Repair Num,1 ;Jlocturmmmuii paboyero mecrta 1

TRANSFER ,autoLabel 4

Park2 TESTEBV$Varl,1 ;[TonbiTka peMoHTa 2 aBTOMOOMIICH 13 3
TRANSFER Both,Bert2,Bert3 ;ITonpo0yiite padouee mecto 2 wim 3

Bert2 TESTEBV$SVAR2,1 ;Pabodee mecTo 2 1oCTymHO?
ASSIGN Repair Num,?2 ;Ha3znauen k paboyemy mecTy 3
TRANSFER ,autoLabel 4

Bert3 TEST E BV$Var3,1 ;Pabouee mecto 3 goctymnHo?
ASSIGN Repair Num,3 ;Ha3nauen k paboyemy mecTy 3
TRANSFER ,autoLabel 4

TERMINATE
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* TOB «IIpoBepka. CpeaHsis 1 MOJIOMKAY

autoLabel 3TRANSFER 400,autoLabel 5,autoLabel 6 ; 20% oTBcexaBTOMOOMIIEH
TERMINATE

* Berxoa Nel «»

* Beixom Ne2 «»

* TOb «PemoHT»

autoLabel 4ENTERP$Repair num,P$Capacity ;Bre3n B mapk/macTepckyro
DEPART P$Quenum ;ITmtoc k ouepenu

ADVANCE P$M_Unload,(Exponential(1,0,1)) ;CpenHee Bpems ananusa ,
;TIOMCKa AcTajel WK 3aKa3a uX

ADVANCE P$M_Load,P$Loadsp ;Cpennee Bpemst peMOHTa

TEST E P$Size,3,autoLabel 7 ;bombIas mogomka?

GATE LSDelayTime ;Oxunanue 3aKa3aHHBIX JeTaicit

TRANSFER ,autoLabel 7

* Beixox Nel «»

TRANSFER ,autoLabel 7

* TOb «YcTaHOBKa XapaKTEpUCTUK CPETHUX TTOJTOMOKY

autoLabel SPRIORITY 2 ;Bce aBToM0OUIIN CO CpeTHUMH ITOJIOMKAMH BXOJIAT CIOAA
ASSIGN Size,2 ;Tun nonomMku cpegHuit = 2

ASSIGN Capacity,2 ;YpoBeHb peMOHTa CPEAHUX MMOJTOMOK = 2

ASSIGN Quenum,?2 ;Ouepens 2 1151 CpeIHUX MOJTOMOK

ASSIGN M Unload,30 ;Cpennee BpeMst aHayin3a , TOWCKA JeTaleH WM 3aKa3a ux
ASSIGN M Load,36 ;Cpennee BpeMs peMOHTa

ASSIGN Loadsp,10 ;Bpemst Ha poTs>KeHUH PEMOHTA

QUEUE2 ;Ilpucoenunenue Kk ouepean aBTOMOOUIEH ¢ MaJeHbKOM MOJIOMKOU
TRANSFER Both,Compartment1,Compartment2

Compartment] TEST E BV$Var4,1 ;Jloctikenue mactepckoit 1

ASSIGN Repair Num,1 ;Ha3znauen k mactepckoit 1

TRANSFER , autoLabel 4 ;Ilepenaua mis o6paboTku

Compartment2 TESTEBV$Var5,1 ;Jloctuxenre MacTepckoit 2 wiu 3
TRANSFER Both,Compartment4,Compartment3 ; Hcronp30BaHne MacTepcKoit 2 mepBoi
Compartment4 TEST E BV$Var6,1 ;Macrepckas 2 noctymnHa ?

ASSIGN Repair Num,?2 ;Ha3znauen k mactepckoi 1

TRANSFER ,autoLabel 4 ;Ilepexaua nmst 06paboTku

Compartment3 TEST E BV$Var7,1 ;Jloctixenune mactepckoi 3

ASSIGN Repair Num,3 ;Ha3znauen k mactepckoi 3

TRANSFER ,autoLabel 4 ;Ilepemaua nmst 06paboTku

TERMINATE

* TOB «YcTaHOBKa XapaKTEPUCTUK OOTBITUX TTOJTIOMOK»
autoLabel 6PRIORITY 3 ;Bce aBromMoOMIM ¢ GOIBITUMEU TTOJTOMKAMHU BXOJIST CIOJIA
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ASSIGN Size,3 ;Tun mojioMok 60ab1I10i = 3

ASSIGN Capacity,4 ;YpoBeHb peMOHTa OOJIBIIIUX MOJIOMOK = 4

ASSIGN Quenum,3 ;Ouepens 3 111 ,aBTOMOOMIIEH ¢ OOJIBIIMMH MOJIOMKAMHU
ASSIGNM Unload,45 ;Cpennee Bpems aHaiu3a , TOMCKa JeTajaei WM 3aKa3a ux
ASSIGNM Load,56 ;Cpennee Bpemsi peMOHTa

ASSIGN Loadsp,12 ;Bpemst Ha NpOTS)KEHUN PEMOHTA

QUEUES3 ;Ilpucoenunenue K ouepean aBTOMOOMIICH ¢ OOJIBIIMMH MTOJIOMKaMHU
TRANSFER Both,First,Second ; [Ipo0yiiTe MacTepckyto 3 1 MacTEpCKyro 2
First TESTE BV$Var8,1 ;/locTikenne MacTepcKoi 3 nepBoi

ASSIGN Repair Num,3 ;Mactepckas 3 ucroiab3yeMm e¢

TRANSFER ,autoLabel 4 ;Ilepenaua nns ananusa/pemMoHTa

Second TESTEBV$Var9,1 ;JloctmkeHre peMOHTHON 2 BTOPBIM

ASSIGN Repair Num,?2 ;J{ocTimxeHre peMOHTHOMU 2 MepBbIM

TRANSFER ,autoLabel 4

TERMINATE

* TOb «Bble3n aBToMOOMIISI HA MAPIIPYT»

autoLabel 7 LEAVE P$Repair Num,P$Capacity ;Bpems pemonTa
TABULATE P$Quenum ;CBoj TpaH3UTHOT'O BPEMEHH 110 THITY TIOJIOMOK
TERMINATE

* TOb «YnpasneHue BpeMEHEM MOJICTUPOBAHUS»
GENERATE?24 ;2 pabouux aHS B JICHB

TERMINATE] ;Yackl paboTaroT B JaHHBI MOMEHT/ICHb
START 500
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