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CIIeYIOIEMY IIpaBUITy: TIEpBbIE J[Ba BOMpOca U3 JauanazoHa BompocoB 1-19 (cmucok Bompocos

DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa BEIMUCTUTEIBHON TEXHUKH

HacnopT IK3aMCHa
110 JUCHUIIIIMHEC ((MO,[[CJ'II/IpOBaHI/Ie IpoueccoB U 06T>CKTOB)), 2 CEMECTP

MeToauka OneHKHu

DK3aMeH MpPOBOIUTCS B MUCbMEHHOM (opme, mo Owmneram. buner ¢dopmupyercs 1o

NpUBEICH HIKE), 3a/1aua BEIOMpaeTcs: U3 CIMCKa 3a1a4d 1-5 (CIUCOK 3a1ay puBeieH Hike). B xome
9K3aMEHa IIpernojaBarelib BIpaBe 3a/aBaTh CTYICHTY JIONOJIHUTENbHBIE BOMPOCHI M3 OOIIEro
nepeuns (1. 4).

Dopma Guiiera yis SK3aMeHa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynbrer ABTD

Bbuaer Ne
K 9K3aMeHy no aucuuminHe «MoenrpoBaHue MPoIeccOB U 0OBEKTOBY

1. OcHoBHBIE METO/IbI MOJIEIMPOBAHUSI IPOLIECCOB U 0O0BEKTOB. MaremaTHueckasi MOJEIb
cucremsl. Kimaccudukarys BU10B MOJIEIUPOBAHUS MPOLIECCOB U OOBEKTOB.

2. SI3pikm  mopenupoBaHus. OCHOBHBIE TOHATHS, (YHKIMOHAJIBHBIE BO3MOXHOCTH,
apxuTekTypa. J[oCTOMHCTBA M HEJOCTATKU HUCIOJIb30BAaHUS PAa3HBIX MPOTPAMMHBIX
CPEeICTB MoJienupoBaHusl. BeiGop cpeacTBa MoAeIpOBaHUS CUCTEMBI.

3. Bamaya. PeammszoBare B ExtendSim (GPSS World) wmomens TtpexkaHambHO#M
BBIYMCIIUTENIBHOM CcHUCTeMBl. B cucremMy TmocTymaer JBa TMOTOKAa 3adad ¢
UHTEHCUBHOCTAMU cooTBeTcTBeHHO 0,3 u 0,4. 3asBku oOpabaThIBarOTCS ¢
uHTeHcuBHOCThIO  0,12. Ilorokm moctymiueHuss u  OOCHyXMBaHUS 337ady  —
[TyacconoBckue. Ha 06paboTKy 3aqaum BblJeNseTCsl KBAaHT BpeMeHHU paBHbI 9. Ecnu
3a 9TO BpeMms 3ajada He 00pabdaThIBaeTCs, TO 3aja4a BHIBOJAUTCS M3 CUCTEMBI M CHOBA
BCTaeT B ouepelb Ha 00paboTky. CMmonenupoBaTh paboTy cuctemsl B TeueHue 100
eauHul BpeMeHUu. O1neHuTh 3 (HEeKTUBHOCTh CHCTEMBI.

Yr1Bepxkaato: 3aB. kapenpoit  momkHOCTH, DO
(moammce)
(nata)

2. Kpurepun ouenkun

* OtBer Ha OWJIET I SK3aMeHa CUNTAETCS HEYA0BJIEeTBOPHUTEIbLHBIM, €CITH BBITOJHEHO MEHEE
NBYX 3a/laHuil, olleHKa cocTaBisieT Huxke 20 6anios.
* OrtBer Ha OWJIET JUI DK3aMeHa 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CJIM BBIITOJIHEHBI JBA
3aJlaHusl U3 TPEX, HO C CEPhE3HBIMU ONIMOKAaMU, 3aMevaHusIMH, HemoueTamu. CTYICHT 3HACT
OCHOBHBIC OIPEICICHUS W TOHSATHS TEOPUH MOJCIMPOBAHUS, CIIOCOOCH peIIaTh 3aJadu



MOJICIIMPOBAHMS IPOCTEHIIINX CHCTEM, olleHKa coctaBisier 20-25 b6annos.

* OtBer Ha OWJeT JUId SK3aMCHA 3acCUMTHIBACTCS Ha 0a30BOM ypOBHE, €CIIM  YCICIIHO
BBHITIOJTHEHBI 1B 3aJaHUS U3 TpeX, MpudeM o0s3aTrenbHO pemieHa 3amada. CTyIeHT 3HaeT
OCHOBHBIC METOJIbI M TOIXOIBl K MOJCIMPOBAHUIO CHCTEM, CIIOCOOCH peliaTh 3aaadu
MOJICIIMPOBAHMSI [10 U3BECTHBIM AJITOPUTMAaM, OIIeHKa cocTaBisieT 26-34 b6annos.

* OrtBeT Ha OWJIeT IS 3K3aMeHa 3aCUMTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIIM BCE 3aaHHS
BBITIOJTHEHBI TIOJTHOCTHIO, 0€3 cephe3HbIX 3aMedanuii. CTYIEHT MPOBOJIUT CPaBHUTEITHHBIN
aHaAJIN3 MOHATUH, TEOPUI, METOJO0B MOJICIUPOBAHHUS, IIPOBOJIUT KOMIUICKCHBIM aHAIM3 3a1a4
MOJICTTMPOBAHUS, OLICHUBACT ((HEKTHBHOCTh CHUCTEMBI MO PE3yJabTaTaM MOJCIUPOBAHHS U
npeaiaracT BapruaHThl ONTUMHU3AIMN CUCTEMBI, OlleHKa cocTaBisieT 35-40 6annos.

3. IlIkana oueHKH

DK3aMEeH CUMTACTCs CAaHHBIM, €CIIH CyMMa OajlyIoB IO BCEM 3aaHKsM OuiieTa OCTaBJsIeT HE
menee 20 G6amutoB (13 40 BO3MOXKHBIX).

B o0mell omnenke nmo AMCHUILUIMHE Oalibl 3a HK3aMEH YUUTBIBAIOTCS B COOTBETCTBUHU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPUBEACHHBIMH B pabodell mporpaMme
JUCLUIUINHBI.

4. Bompocsl K 3K3aMeHy N0 JUCHHUILIMHE «MoaenupoBaHue IpoIecCCOB U 00BHEKTOB

Bomnpocs! k 3k3ameny

OcHoOBHBIE OIIpeEICHUS U MOHATUS TEOPUH MOAEIUPOBAHUS.

OCHOBHBIE METO/BI MOAEIUPOBAHUS ITPOLIECCOB M 00BEKTOB. MaTeMaTHuecKasi MOJIeb

cuctembl. Kimaccudukanus BUI0B MOJICTUPOBAHUS TIPOIECCOB U OOBEKTOB.

6. OcHOBHBIE NPOrPaMMHBIE CPEACTBA UMUTALIMOHHOTO MOJIETUPOBAHMS CUCTEM, SI3BIKU
monenupoBanus. Knaccupukanusi mporpaMMHBIX CPEICTB MOJCIHPOBAHUS, SI3BIKOB
MOJIEJIMPOBaHUS.

7. Wmurannonnoe moaenuposanue (MM). Ob6nactu ucnosnab3oBaHus u poctouHcrsa M.
[Tpo6nemsr UM, ocHOBHbIE NMPUHLIMITBI UMUTALIMOHHOTO MOJEIMPOBAHUS: IPUHIMI U
0COOBIX COCTOSIHUIA.

8. MareMaTHuecKue OCHOBbI HMHTALMOHHOTO MOJEIUPOBaHUsA. MeToabl TreHepauuu
cinydaiiHbix yucen (CY): annapaTHbIi, TaOJIUYHBIN, TPOrPAMMHBIH.

9. Aunropurmsl renepanuu CY.

10. UmuTanimoHHOE MOJAETHPOBaHWE 3HAYeHHWU ciydaiHbix BennuuH (CB) ¢ 3amaHHBIM
3aKOHOM paclpeie]ieHusl, MOJEINPOBAHME CIy4YalHbIX BEKTOPOB M CIIy4aWHBIX
IIPOLIECCOB.

11. UMuTaIIMOHHOE MOJIEIUPOBAHUE COOBITHIA.

12. DnemeHTH TEOpUM MapKOBCKHUX CIyYailHBIX MPOIIECCOB U TEOPUU CHCTEM MaCcCOBOTO
obcnyxxuBanus (CMO), npuMeHsieMble TPH MOJIETTMPOBAHUHU CUCTEM.

13. CpaBHEHHE aHAIMTHYECKOTO M MMHTAIIMOHHOTO MeTo0B MojaenupoBanus CMO. Mx
JIOCTOMHCTBA U HEJOCTATKU.

14. Cratuctuueckast 00paboTKa pe3ynbTaTOB MOJICTUPOBAHHUS.

15. Metonbl cpaBHEHUS allbTEepPHATUBHBIX KOHPUTYpalUi CUCTEMBI.

16. [manupoBaHWe MANIMHHBIX JKCIIEPUMEHTOB C HMMHUTAIMOHHBIME MojnermsiMu CMO.
OcHOBHBIE TIOHATHS TEOPUU TUIAHUPOBAHHUS KCIEPUMEHTOB. JTalbl IUIAHUPOBAHUS U
MIPOBEJICHUS SKCIIEPUMEHTA.

17. Texnonorus pa3pabOTKM HWMHUTALMOHHOW MOJIETM CHUCTEMbI, OCHOBHBIE JTallbl,
0COOEHHOCTH.

18. S3biku  MonenupoBaHusi. OCHOBHBIE TOHATHUS, (YHKIHOHAJIBHBIE BO3MOXHOCTH,
apxuTekTypa. J[ocTOMHCTBA M HENOCTAaTKU HCIOJIb30BAaHUS PAa3HBIX IMPOrPaMMHBIX
CpeACTB MoJenrpoBaHus. BeiOop cpeacTBa MOJeTupOBaHUS CUCTEMBI.

o &



19. OcHoBHBIE 00BEKTHI A3bIKa MoAearpoBanus GPSS, npuHIKITEI OpraHU3aluyi CHCTEMBI
moaenupoBanus GPSS World.

20. TexHomorust pa3pabOTKH MPOTPaMMbl UMHUTAIIMOHHOTO MOJICIIMPOBAHUS CHUCTEMBI B
cpene GPSS World.

21. dyHKIIMOHANILHBIE BO3MOXKHOCTH TTakeTa ExtendSim. TexHonorus pa3paboTku Moienu
cuctembl B makere ExtendSim.

22. OCHOBHBIC  HAIPABJIICHUS  Pa3BUTUS U  COBEPIICHCTBOBAaHUS  METOJIOB U
MHCTPYMEHTAJIBHBIX CPEJCTB MOJCIMPOBAHUS CUCTEM.

3agaum K IK3aMeHy

1. PeanuszoBats B ExtendSim (GPSS World) momenb MarucTpaibHOTO MapiipyTu3aTopa.
Ha Bxon mapuipytusaropa MOCTymaeT MOTOK HakeToB ¢ mHTeHcuBHOCThIO 0,3. IlapamnenbHo
MapIIpyTu3atop Moxer oOpabareiBath 3 makera. MHTeHCcHBHOCTH 00pabotku — O0,7.
Honyctumbli pazmep odepenu makeroB — 30. [Ipu npeBblieHun pa3mepa o4epean NpOUCXOauT
noreps makera. Bece moroku, mporekaromue B cucreme, — IlyacconoBckue. CMmoaenupoBarth
paboty Mapmpytuszaropa B TeueHue 1000 taktoB BpemeHu. [loctpouth rpaduku u3MeHeHUs
JUIMHBl OY€ped U BpEMEHH IpeObIBaHUS IaKeTa B CHUCTEME B IPOLECCE MOJAEIUPOBAHUS.
OueHuTh XapakTEepPUCTUKH OdYepedr TMaKeTOB M 3arpy3kd MaplIpyTHU3aTopa, paccuuTaTh
KOJINYECTBO OOCTY)KEHHBIX M ITOTEPSIHHBIX TTAKETOB.

2. PeamuzoBars B ExtendSim (GPSS World) mozmens TpexkaHaabHON BBIYHUCIUTEILHOM
cucteMmbl. B cucremy nocrynaer JBa IOTOKa 33Ja4 ¢ HHTEHCUBHOCTAMHU COOTBETCTBEHHO 0,3 u
0,4. 3asBku 00pabateiBatoTCsA ¢ MHTEHCUBHOCTHIO 0,12. [ToToKM mocTymiieHust ¥ 00CTyKUBaHUS
3amau — [lyacconoBckue. Ha 00paboTKy 3a/1auu BbIJIEISETCS KBAHT BpeMeHHU paBHbii 9. Eciu 3a
9TO BpeMs 3ajadya He oOpalaThIBaeTcCs, TO 3aJadya BBHIBOJAMUTCS U3 CUCTEMbl U CHOBAa BCTaeT B
ouepenb Ha 00paboTky. CmonenupoBath paboTy cuctembl B TeueHue 100 eqwHWII BPEeMEHHU.
OueHuth 3P PEeKTUBHOCTD CUCTEMBI.

3. PeanmmzoBatre B ExtendSim (GPSS World) moxens BblumcimTenbHo#l cuctembl. Ha
BXOJl BBIUMCIHUTENHHOM CHUCTEMBI MOCTyHaroT Tpu Tumna 3amanuii A, B u C. 3aganus tuma A
MOCTYIAIOT IO HOPMAIBHOMY 3aKOHY cO cpeaHuM paBHbIM § ¢ 1 CKO paBHbIM 1 c; 3amanus Tuna
B — no 3akony Dpnanra 2-mopsjaka co CpelHUM paBHBIM 6 c¢; 3aganus Tuna C — ¢ MOCTOSITHHBIM
MHTEpBaJIOM paBHBIM 9 c. Jlanee 3amaHus NpeABAapUTEIbHO 3aMUCBIBAIOTCS, MPOIECC 3aMUCU
3aaumaetr 0,5 c¢. 3aTem 3amaHus MOCTYMalT Ha 00pabOTKY, MpUYEM Ka)AbIH THI 3aJaHUs Ha
BBIJICJICHHBIA KOMITBIOTEP — 3TO 00paboTKa MepBOro ypoBHS (MHTEHCHBHOCTH 00pabOTKH 2 C,
3aKOH 3KCMOHEHIMANIbHEIN). [Tocne nepBruHOM 00pabOTKH 3a4a4u paclpeAeNSIOTCs CIydaiHbIM
oOpazom ¢ BepositTHocTsMU 0,3 u 0,7 Ha KOMIBIOTEPHI, oOecnieunBaroe o0paboTKy BTOPOTO
yYpOBHSI (MHTEHCUBHOCTH OOpabOTKH 3 ¢, 3aKOH SKCIOHEHIHMANbHBIN). Kaxkaplii KoMIbIOTEp
OJIHOBPEMEHHO MOXET 00pabaThiBaTh TOJBKO OJHO 3amaHue. CmonenupoBath oOpabotky 2000
3amanuii. OLEHUTh XapaKTePUCTUKH OYepeAr 3aJlaHuil KaXJ0ro THIA Ha TIEPBOM IJTare
00paboTKH, 3arpy3Ky KOMIBIOTEPOB cucTeMBI. O1IeHUTh 3 (HEKTUBHOCTH CUCTEMBI.

4. PeammzoBath B ExtendSim (GPSS World) momenb BBIYHCIMTENBHONW CHCTEMBI.
BreruncnurenbHas cucteMa COCTOMT W3 TPEX MPOIECCOPOB M OOIICH OMEpaTMBHOW MaMSTH.
3amaHus MOCTyNalT Ha 0OpabOTKy MO paBHOMEPHOMY 3akoHy B uHTepBaie 5-7 c. Ilocie
TPAHCIISIIIUU Ha TIEPBOM Tpolieccope (4-2 ¢, 3aKOH pactipezesieHnsi paBHoOMepHbIi) 40% 3amanuii
UAYT HA BTOPOH IpoIeccop Ha peaakTupoBanue (2-3 ¢, 3aKOH pacmpesielieHns paBHOMEPHBIi), a
60% cpa3y Ha pemieHue Ha TpeTuil nporeccop. OTpenakTUPOBAHHBIC 3a/IaHUs MOCTYMAOT Ha
TpeTuil mpoleccop Ha pelieHue, Tpedyromee 1-2 ¢, 3aKOH pacrpeieseHuss PaBHOMEPHBIH.
CwmonenupoBath pabOTy BBUMCIWUTENBHON cucTeMbl B TedeHne 100 wacoB. OreHUTH
XapaKTEPUCTUKU 3arpy3KH MPOLECCOpPa, XapaKTEPUCTUKU OUepeAM 3aJaHUi Ha Ka)XXIOM dTalie
o0paboTku. OnpenenuTb «y3Kue» MecTa B cUcTeMe, MPEJIOKUTh U UCCIeA0BaTh BApUAHTHI €€
ONTUMM3AIIHH.

5. PeamuzoBars B ExtendSim (GPSS World) mozxens 6anka nanubix. B pacmpeaeneHHbIi
0aHK JaHHBIX TOCTYMAIOT 3alpoChl C WHTEHCHUBHOCTHIO 4 ¢ (3aKOH pacrpeaeieHus



AKCIIOHEHLIMAJIBHBINA) C YpPOBHAMHU mpuopurera oT 1 n0 5 (3agaHus ¢ pasHbIM NIPUOPUTETOM
MPUXOJAT PABHOBEPOATHO). Jlamee 3ampochkl MPOXOASAT TEPBHUHYIO O00pabOTKy, KOTOpas
3anumaer 0,8 — 1,2 ¢ mo paBHOMEpPHOMY 3aKOHY pacHpeesIeHUs B COOTBETCTBUU C YPOBHSAMU
npuopuTerta. Jlanee 3ampocsl NOCTYHNAIOT Ha BTOPUYHYIO 00paboOTKy, KoTopas jutesa 1-2 ¢ mo
PaBHOMEPHOMY 3aKOHY paclpeieeHUus U NPOUCXOIUT B mopsake ouepenu. OTHOBPEMEHHO Ha
BCEX OJTamax oO0pabOTKM MOXKeT OOCIYyKMBAThCA TOJIBKO OAMH 3ampoc. Cmopenupyirte
ob6pabdotky 1000 3anpocos. Uccnenyiite cucremy, omneHure ee 3HPeKTHBHOCTS.



