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JIUCT COTJIACOBAHUM

PaGoyas mporpamMma COCTaBleHa C y4YCTOM TpeGoBanuii (eaepanibHOro rocyrapcTBCHHOTO
06pa3oBaTe/IbHOTO CTAHapTa BHICIIEro 06pa3oBaHus 110 HANPABICHHIO NOATOTOBKH (crenMaIbHOCTH)
02.04.03 Maremarnyeckoe obecriedeHHUe ¥ a/IMHHUCTPHPOBAHNE uH(pOPMALMOHHBIX CHCTEM (YPOBEHE
MarucTparypbl), yTBEpPXKICHHBIM NPHKA30M Muno6pHayku Poccuu ot 23.08.2017 r. Ne 812.
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| Tlepeyenb nIaHUPYEMBIX PE3yJILTATOB 0GYYEHHS 10 TN CHHIINHE, COOTHECEHHBIX €
IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTebHON MPOrpaMMbl

Hear mucomnianabl «MaTemMaTHyeckoe W KOMIIBIOTEPHOE MOEJIHPOBAHUE» SBISIETCA
oOyueHue CTYICHTOB COBPEMEHHBIM MPUHLHUIAM MOJEIHPOBAHUS DPA3IUYHBIX CHUCTEM B LIEJIOM U
BBIUHUCIIUTEIBHBIX CHUCTEM B YaCTHOCTH, O3HAKOMJICHME C OCHOBHBIMHU IIOJIOKEHUSIMU TEOPHUH
MOJEJIIMPOBAHNSA M HX MCIOJb30BAaHUEM IIPU PEUICHUM 3a/a4 NPOEKTHUPOBAHUS M HCCIEIOBAHUS
BBIUUCIIUTENIBHBIX CHUCTEM, CIIOCOOCTBOBATh PA3BUTHIO JIOTUYECKOTO MBIIUICHUS, (OPMHPOBAHUIO
HAyYHOTO MHPOBO3PEHHUS, PA3BUTHUIO CHCTEMHOTO MBILIUICHHUS, CONEUCTBOBATh (yHIaMEHTaIU3aINH
00pa3oBaHUsl, IPUBUBATH CKIIOHHOCTH K TBOPYECTBY.

3agayaMu JUCHUIIMHBI SBIISTIOTCS:

- TO3HAaKOMUTHb OOYyYalOIUXCS C METOJAaMH MojenupoBaHus Ha OBM mnpu anHanmuze wu
HpOCKTI/IpOBaHI/II/I pa3JII/I‘IHI>IX BBIUHUCIIUTCIIbHBIX U I/IH(l)OpMaI_[I/IOHHBIX CHUCTEM,

- TO3HAaKOMUTh  OOYYalONIMXCS C  COBPEMEHHBIMH  CpEICTBAMU
MOI[CHI/IpOBaHI/IH;
- MOKa3aTh BO3MOXKHOCTH MOJICIIMPOBAHUS JUTsl aHAIM3a BEIYMCINTEIBHBIX CHCTEM Ha dTanax ux
HpOGKTI/IpOBaHI/IH, MO,Z[epHI/I3aI_[I/II/I nu BKCHJIyaTaLII/II/I, a TaKXeE HpI/I HpOBGIIeHI/II/I 6H3H€C-aHaHI/I3a.

KOMIIBIOTCPHOT'O

IlepedyeHb MJIaHMPYeMbIX pPe3yJIbTATOB 00y4eHHs M0 TUCIUIITIHHE

Kon Copep:xanue IlepeyeHb MUIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUS
KOoMIIeTe KOMIIeTeHI U 10 AU CHHILIHHE
HIIUH
YK-1 CriocobeH ocyecTBIATh YK-1.1.
KPUTUYECKUM aHAIN3 3HaeT TpUHIUIBI cOopa, oTbopa U 0000IICHUS
NpoOJIEeMHBIX CUTyalluid Ha uHpOpMaIUH.
OCHOBE CHCTEMHOI'0 MOIX0/a, VK-1.2.
BbIpabaThIBATh CTPATETHIO YMeeT COOTHOCHTH DPa3HOPOJAHBIE SIBJICHUS U
nercTBui CHCTEMaTU3MPOBAaTh UX B PAMKax M30paHHBIX BUI0B
npodecCUOHATBLHON IEATEIIEHOCTH.
VK-1.3.
Hmeer npakTUYEeCKU OTBIT PabOTHI C
MH(POPMALIMOHHBIMU UCTOYHUKAMH, OIBIT HAYYHOT'O
MIOMCKA, CO3JJaHMsI HAYYHbBIX TEKCTOB.
ITK-6 CnocobeH 1eMOHCTPUPOBATH [TK-6.1.
0a30Bble 3HAHUS Oo6nanaer (byHIaMEeHTaIbHBIMU 3HaHUSAMH,

MaTEMAaTHYCCKUX U

MOJTYYEHHBIMH B 00JIACTH MAaTeMaTHYECKUX W (WIIN)

€CTECTBEHHBIX HaYK, €CTECTBEHHBIX  HAyK, IpOrpaMMHMpOBaHUs U

IPOTrpaMMHUPOBAHUS U MH(POPMALMOHHBIX TEXHOJIOTHH.

uHpopManrnoHHbIX TexHonoru | [1K-6.2.
YMmeer HaxoauTb, (GOPMYJIHpPOBaTH U  pelIaTh
CTaHJApTHBIE 3aJaud B COOCTBEHHOM Hay4HO-
UCCIIEIOBATENIbCKOW  AEATENBHOCTH B 00JacTu
IIPOrPaMMHUPOBAHMUS u MH(OPMALMOHHBIX
TEXHOJIOTHH.
I1K-6.3.

NmeeTr nmpakTUYECKHUI ONIBIT HAYYHO-
UCCIIeIOBATENILCKOM AESITeTbHOCTU B 00JIaCTH
MIPOrpaMMHUPOBAHUS U HHPOPMALIMOHHBIX
TEXHOJIOTHIA.




[1K-7 CriocobeH poBOIUTH I1K-7.1
CaMOCTOSITEIIbHBIC HayYHbIC 3HaeT METO/Ibl aHANTN3a HAYYHBIX TaHHBIX, METOJIBI 1
HUCCIICOOBaHUA 110 3aJaHHBIM CpCACTBA MJIAaHUPOBAHUS, OpTaHU3alUuH, TIPOBCACHU A

TEMaTUKaM C UCIIOJb30BaHUEM | HayUHBIX MCCIEOBAHUMN U pa3paboTOK

COBPEMEHHBIX METOJ0B HAYKH I1IK-7.2

YMeer aHanM3MpoBaTh HaydyHble IPOOJIEMBI 110
TEeMaTHUKe MPOBOMMBIX UCCIIEIOBAHUHN U pa3paboTOK
I1IK-7.3

HMeer mpakTUUeCKUH ONBIT aHAIN3a HAY4YHbBIX
JaHHBIX, JIJAHUPOBAHUS, OPraHU3aLuu, IPOBEACHUS
Hay4HbIX UCCJICTOBAHUN.

2 MecTo TUCHUILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMBbl

Hucuunnuua b1.B.03 «Maremarnueckoe U KOMIBIOTEPHOE MOJAEIMPOBAHUE» OTHOCUTCS K
BapuatuBHOUM dYactu Osioka bl (Bb1.B.03) ocHoBHO# 00pa3oBaTeNbHOW NPOrPaMMBI TOJATOTOBKH
maructpoB HampasieHuss 02.04.03 «Martemarndeckoe oOecriedeHHEe W AJAMUHUCTPUPOBAHHE
MH(OPMALIMOHHBIX CUCTEM» HaIlpaBICHHOCTH «bu3Hec-aHallM3 U MPOEKTHPOBaHHE MH(GOPMALIMOHHBIX
cucTeM» (B COOTBETCTBHHU C YUEOHBIM IJIAHOM).

3HaHUS, YMEHUS U HABBIKU, MOJYYCHHBIC CTYJEHTAMH B IPOILIECCE OCBOCHUS JIUCIUTLIMHBIL,
HEOOXOIUMBI IIPU U3YYSHUH CIEAYIONTNX TUCIUILTHH:
3HaHUS, YMEHUS U HABBIKU, MOJYYCHHBIC CTYJEHTAMH B IPOILECCE OCBOCHUS JIUCIUTLIMHBIL,
HEOOXOIUMBI IIPU U3YyYSHUH CIEAYIONTNX TUCIUILTHH:
— bBb1.0.12 «MudopmanmonHas noaaepxKKa MPUHITHS PELICHUN»;
— Bb1.B./IB.02.01 «Peiaku UKTy»;
— b1.B.JIB.02.02 «OCHOBBI pHIHKOB ITPOTPAMMHOTO 00€CTICUCHUS;
— B2.B.I1.01.02(H) «HayuHo-uccnenoBarenbckas pabora (MOJydYeHHE TIEPBUYHBIX HABBIKOB
HAy4HO-UCCIIEI0BATEILCKON pabOThI)»;
— b2.B.01.01(H) «<Hay4uHo-uccnenoBaTenbckas padoTay;
— b3.01 «IlogroroBka Kk MpoIEAype 3alIUTBl M 3allUTa BBITYCKHOW KBaIM(DUKAIIMOHHOMN
paboThI».

3 O0béM JUCHUIIMHBI B 32a4€THBIX eUHHUIIAX ¢ YKA3aHHEM aKaJeMHUYeCKHX YacoB,
BbI/I€JIEHHBIX HA KOHTAKTHYIO Pa00ThI 00y4al0IIMUXCH ¢ NpenogaBaresieM (1Mo BUAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSATEIbHYI0O Pa00Ty 00y4aKIIHUXCH

O0beM AuCHUIUIMHBI B 3aueTHBIX eauauinax (3E): 5 3E.

Buj yueoHo# paGoThl Bcero yacos

OO01mas Tpy10eMKOCTh AUCIUTUIAHBI 180

1. KoHtakTHas pabota 00yJaronmxcs ¢ mpemnojaBareiaeM (BCero), B TOM YHCIIE: 50,35
JIEKITHHA 24
MIPAKTHYCCKHUEC 3aHATH 24
nabopaTopHbIe pabOTHI -
KOHCYJbTallUU 2
WHasg KOHTaKTHas paborta (IpoMeXyTOIHAs aTTeCTAIINSA) 0,35

2. CamocTtosTenpHas paboTa 00ydaromuxcs (BCero), B TOM YHCIIE: 94
KypCOBOii poekT (paboTa) -
WHas CaMOCTOsITeTIbHAs paboTa 94

3. Kontpoinb 35,65

Bunx npomexxyTodHo#t arTecTanuy 00y9aromierocs 3K3aMeH




4 Conep:kaHue QM CHUATINHbBI
4.1 Pa3nean! IMCIUILINHLI H BUALI 3aHATHIA

KonTakTHas paboTa oOy4aromuxcs ¢ C
O6mas pernogaBareiieM :ZI;C'
TpyIO- Koncyns | HHble renbHas | KoHT-
Hassanue pasznena €MKOCTb Ipaktu | Taruu BUJIBI
Jlek- pabora | poib
, Bcero | Bcero -yecKue KOHTaK-
1005051 . | oOyuaro-
4acoB 3aHATUA THOM xCsE
paboTHI H

Tema 1. OOmue BOMpOCkH TEOpUH ” ) ) i i i L5 5
MOJIETTUPOBAHUS.
Tema 2. BeruncianTensHEIE
CHCTEMBI KaK 00BEKTEI 27 6 2 4 - - 15 6
MOJICTTUPOBAHHSI.
Tema 3. MeToabl MOAETUPOBAHUSA
JTUCKPETHO-COOBITUHHBIX H 34,5 12,5 6 6 0,5 - 16 6
ITMHAMHUYECKHUX CUCTEM.
Tema 4. MeToabI ar€HTHOT'O 33,5 11,5 5 6 0.5 i 16 6
MOJICTTUPOBAHHSI.
Tema 5. MeToabl CTOXaCTUISCKOI'O 31.5 9.5 s 4 0.5 i 16 6
WMHUTAIMOHHOTO MOJICJIMPOBAHUS.
Tema 6. IHCTpyMeHTalIbHBIE 3115 | 8.5 4 4 0.5 i 16 6.65
CpEeACTBAa MOJETUPOBAHUS
[IpomekyToUHas aTTeCTaIus 0,35 0,35 - - - 0,35 - -
Hroro 180 |50,35 24 24 2 0,35 94 35,65

4.2 ConepxxaHue pa3esioB IUCHUNIHHBI

Tema 1. O01He BONPOCHI TEOPUU MOJAETHUPOBAHMS.

Jlekuuss  Ne 1 (2 vaca). Bunel mopenupoBanus. TexHonorus monenupoBaHus. Poib
MMUTALMOHHOTO MOJEIIMPOBAHUS KaK Ba)KHEWIIEE HANpPABJICHHE B M3YyYEHWHM IMHAMHKHU CIIOMKHBIX
cucteM. MareMatudeckass MOJENb IOBEACHHS B3aMMOJCHCTBYIOMUX OOBEKTOB (areHTOB). YUET
BEPOATHOCTHBIX XapPAKTEPUCTUK UCCIIETYEMbIX 0ObEKTOB.

CamocrositesibHast padora Nel (15 wacoB). l3yueHue KOHCHEKTa JEKUUMH — 7 4Yacos.
N3ydyeHne MeToIMYeCKuX yKa3aHuid — 8§ 4acos.

Texkymmii KOHTPOJIb — YCTHBIN OIIPOC 110 pPe3yJIbTaTaM YCBOEHUS JIEKIIMOHHOTIO MaTepHuaa.

Tema 2. BeruncjauTeJbHbIe CHCTEMbI KAK 00beKThI MO/ICJINPOBAHUS.

Jleknuss Ne 2 (2 4yaca). YpoBHU MOJEIMPOBaHMS. MoOJIeTMpOBAHUE HA CUCTEMHOM YpPOBHE.
Onenka 3¢ ¢eKTUBHOCTh (YHKIMOHUPOBAHUS C YUETOM PA3IUYHBIX BapUAHTOB CTPYKTYPHOMH
opranuzanyu. MHAEKChl MPOU3BOIUTEILHOCTH, KAYECTBEHHbIE U KONIMYeCTBEHHbIE. KoHIenTyanbpHas
MOJENb BBIUACIUTENLHOM cucTeMBl. (O0OecreueHne  BBEIUUCIWATEILHOM CHCTEMOHN  3aJaHHOM
KOH(UTYypaluu  ONMpeJeeHHBIX MOTPpEeOHOCTeW 1Mo mepemadye W o0paboOTKe  COOOIICHMIA.
UyBCTBUTEIBHOCTh BBIYMCIUTEIBHON CHCTEMBI K HU3MEHEHHUIO XapaKTEpUCTUK €€ YCTPOMCTB H
KOH(UTYpalMi CHUCTEMBbl. XapaKTepUCTUKHU 3arpy3Kd OOOpYJOBaHHMS M Ipolecca O0O0CTyKUBaHHS
3asIBOK.

IIpakTuyeckoe 3ansatme Ne 1 (4 wyaca). [IpoBepka BO3MOXHOCTH OOECTICUCHHS
BBIUMCIIUTENIFHOW CUCTEMOW 3a/laHHON KOH(UTrypaluy ONpeieieHHBIX MOTPeOHOCTEH Mo mepenade u
00paboTke coobreHui (MoTpeOHOCTH POPMYIUPYIOTCS B BUAE HEKOTOPOTO KPUTEPHUS ONTUMHU3AINN U
orpanuueHuil); OmnpenesneHne 4YyBCTBUTEIbHOCTH BBIYMCIUTENBHON CUCTEMBI K H3MEHEHUIO
XapaKTePUCTHK €€ YCTPONCTB U ONTUMAIbHON KOHPUrypaluu cucteMmbl. OnpesieieHue XapakTepUCTUK
3arpy3Ku 000pyAOBaHUs, Mpolecca 00CIyKUBaHU 3asIBOK U TApaMETPOB OUEPEICH.
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CamocrositesibHass padora Ne2 (15 wacoB). M3yueHue koHcrekTta Jjekuuii — 4 yaca.
N3ydyeHne METOIMYECKUX YKa3aHU, MOJArOTOBKA K MPAKTUYECKUM 3aHATUSIM — 11 yacos.

Texkymuii KOHTPOJIb — YCTHBIM OIPOC IO PE3YyJbTaTaM yCBOCHHS JICKIIMOHHOI'O Marepuasa.
Pemrenne 3a1a4 Ha IPAKTUYECKUX 3AHITHSIX.

Tema 3. MeTroabl MOeJTUPOBAHMS JUCKPETHO-COOBITUHHBIX U JHHAMHYECKUX CHCTEM.

Jlekuuss  Ne 3 (6 yacoB). Meroapl cUCTEMHON OuMHAMUKU. MopaenupoBaHHWE NPUYHMHHO-
CJIEICTBEHHBIX CBs3e. JIMCKPETHO-COOBITUIMHBIN MTOAXO0 B MOJEIAX CUCTeMHOMN AuHAMUKH. COOBITHSI.
[Totoku coObiTHii. CocTosiHUst cucTeMbl. CTaTUCTHKHU. PECYpPChI, OYEPeH, 3aJACPKKHU, MEPEXOAbl IO
coObiTuAM. Vcnonb30BaHME  AQHAIUTUYECKUX  WM3MEPEHUN A JAMCKPETHU3allud  MOTOKOB.
NmMutaniioHHoe  MOJENMPOBAHUE JMHAMHYECKUX CUCTEeM. VMHUTallMOHHOE MOJAEIUPOBAHUE
(YHKIMOHUPOBAHUS PA3TUIHBIX 00BEKTOB.

IIpakTuyeckoe 3ansaTue Ne 2 (6 yacoB). Croxactuueckue cetu CMO kak MOJEIN CUCTEM.

CamocrositesibHass padora Ne3 (16 uaca). M3yyeHue KOHCHEKTa JIEKIUA — &8 Yacos.
N3yuenne MeToanuecKuX yKa3aHU, MOATOTOBKA K MPAKTUYECKUM 3aHATUSIM — 8 yaca.

Tekymuii KOHTPOJIb — YCTHBIA OMPOC MO pe3ysibTaTaM YCBOCHHMS JICKIIMOHHOTO MaTepuaa.
Pemrenue 3a1au Ha TPAKTUYECKUX 3AHSITHUSIX.

Tema 4. MeToabl areHTHOT0 MOJEJIMPOBAHMS.

Jlekmussi  Ne 4 (5 wyacom). CpoiictBa areHtoB. Kapra cocrosinus. CTpykTypa areHra.
DOBOMIOIMOHHBIA ToAX0A.  ['MOpuIHBIE M MHOTOMEpHBIEH WMUTALMOHHBIE Mojaenu. I[Ipumepsl
areHTHOTO MOJCIINPOBAHHS.

IIpakTnyeckoe 3ansaTue Ne 3 (6 yacoB). PazpaboTka areHTHBIX MOJIENIEH CHCTEM. B TOM YHCJIE
BBIYHCIIUTEIBHBIX CUCTEM.

CamocrositesibHast pabdora Ned4 (16 uaca). l3yueHue KoHCIEKTa JIeKIMH — & 4Yacos.
N3ydyeHne MeTOIMUECKUX yKa3aHU, MOArOTOBKA K MPAKTUYECKUM 3aHATHUSIM — 8 yaca.

Texkymuii KOHTPOJIb — YCTHBIM OIPOC [0 PE3YyJIbTaTaM yCBOCHHS JIEKIIMOHHOI'O Marepuasa.
Pemenue 3ana4y Ha MPaKTUYECKUX 3aHATUSAX.

Tema 5. MeToabl CTOXaCTHYECKOT0 MMHUTALMOHHOT0 MOCJTUPOBAHUS.

Jlekumuss Ne 5 (5 wacoB). iMutaiinoHHO€ MOJEIMPOBAHNE HEJETEPMUHUPOBAHHBIX MPOIECCOB,
Onucanue cocTosiHWM cuctembl. HeomnpeneneHHOCTM B HMMHUTAllMOHHBIX Mozensx. HedeTkocth u
BEpOSITHOCTh.  Peanuszamusi  ciay4yalHbIX — IpoLEcCOB. AHalIM3  JIOCTOBEPHOCTU  PE3yJbTaTOB
MMHTALMOHHOT'O MOJEIMPOBAHUS.

IIpakTuyeckoe 3ansitue Ne 4 (4 wyaca). Meroasl aHanmM3a CHCTEM C TOMOIIBIO
CTOXaCTUYECKOI0 UMUTALIMOHHOTO MOJEIMPOBAHHUS

CamocrositesibHast padora NeS (16 uaca). l3yueHue KoHCIEKTa JIeKIMH — & 4Yacos.
N3ydyeHne METOIMUECKUX yKa3aHUM, MOArOTOBKA K MPAKTUYECKUM 3aHATHUSIM — 8 YaCOB.

Texkymmii KOHTPOJIb — YCTHBIM OIPOC M0 PE3YyJbTaTaM yCBOCHHS JIEKIIMOHHOI'O Marepuasa.
Pemrenne 3a1a4 Ha TPAKTUYECKUX 3AHITHSIX.

Tema 6. UHCcTpyMeHTAJIbHbIE CPEICTBA MOIEJIUPOBAHUS.

Jlexuus Ne 6 (4 yaca). Umuranmonnoe moaenupoBanue B cucteme GPSS World. OntumuzaninosHbIit
skcniepumeHT B cucteMe GPSS World . Materpanus cucremsl GPSS World ¢ ncrounnkamu ganHbix u
BHEITHUMH cucTeMaMu. MimurannonHoe MonenupoBaHue B cucremMe AnylLogic. Benenne B cuctemy
MMUTAIIMOHHOTO MonenupoBanus AnylLogic. Pa3paboTka THOpHMIHON WMHUTAIMOHHON MOJICIIH.
PazpaboTka MHOTOMEpHOH HMUTALMOHHOM Mojenu. Peanu3zaiys YHCICHHBIX SKCIIEPHUMEHTOB B
cucteme AnyLogic. MaTerpamus cuctembl AnylLogic ¢ BHeIIHUMH cucTeMaMu. BBeneHue B cucteMy
MMHUTALMOHHOTO MozenupoBanuss Powersim. Pa3paboTka mnpocrteiimield MMUTALMOHHOM MOJEINH.
PazpaboTka MHOTOMEpHOW WMHUTAIMOHHOW Mozenu. MHTerpanus cuctemsl Powersim ¢ BHENTHUMU
MH(OPMALMOHHBIMU CUCTEMAMHU.
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IIpakTnyeckoe 3ansitue Ne 5 (4 wuyaca). [locTpoeHue Monenel HHCTPYMEHTAIbHBIMU
cpenctBamu GPSS World u AnyLogic. UaTepnpeTamuu pe3yabTaToB MOACIUPOBAHUS

CamocrositesibHast padora Ne 6 (16 uaca). l3yueHue KoHcoekra JeKIMH — 6 Yacos.
N3ydyeHne MEeTOIMYECKUX yKa3aHU, MOJArOTOBKA K MPAKTUYECKUM 3aHATUSIM — 10 yacos.

Texkymuii KOHTPOJIb — YCTHBIM OIPOC IO PE3YyJbTaTaM yCBOCHHS JICKLIMOHHOI'O Marepuasa.
Pemenue 3ana4y Ha MPaKTUYECKUX 3aHATHUSAX.

W3ydeHre AUCUMIIMHBI 3aKaHYUBAETCS IK3aMEHOM, B COOTBETCTBUHU C YYEOHBIM TUIAHOM.
DK3aMeH MMpOBOAUTCA B COOTBCTCTBHUU C PYKOBOAAINIUM JOKYMCHTOM «ITomoxxenue o
MpOMEKYyTOUHOM aTTectauun» oT 13.04.2016 1.

5 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHU ISl CAMOCTOSTEIbHOM Pad0oThI 00y4al0IUXCH
10 JMCHHUIIHHE
Jlns obecnedeHus: CaMOCTOSITEIbHOM pabOThI CTyJIEHTaM MPEIOCTABIAIOTCS METOIUYECKHUE
yKa3aHHs, BXOSIIUE B cOCTaB yuyeOHO-MeToanueckux pecypcos OITOIT:
MeToanuyeckue yKazaHust
1) 3onorape B.B. KommbiorepHoe moxpenupoBanue. YueO. nmocobue. Pszans, PIPTY, 2008. -
53c.
2) bextun 10.C. MonenupoBaHue CHUCTEM: UMHTAIIMOHHOE MOJEIMpOBaHME : y4eO. mocodue /
PI'PTYV. - Pazans, 2010. - 64c.
3) MogenupoBanue: MeToauueckue yKazaHusi K KypcoBod pabore / Ps3aH. roc. paauoTexH.
akan.; Coct. T.A. O6opuna, T.U. Kanuakuna. Pszans, 2004. — 32 c.

DJIeKTPOHHBbIE pecypchbl

OOyyaromuMcst 0 JaHHOM JUCLMILIMHE IPEJOCTABISAETCS JOCTYI K CHCTEME JUCTAHIIMOHHOTO
ooyuenuss ®I'bOY BO «PTPTVY».

Cucrema aucranumonsoro odoyuenuss ®I'bOY BO «PI'PTY» nmoctymHa kak U3 BHYTpPEHHEH
MH(pOPMaIMOHHOM CUCTEMBI OpTaHU3aIlNH, TaK U U3 II100aIbHON cetn MHTEepHeT.

6 @oH OLEHOYHBIX CPEACTB JJIsl IPOBeIeHUs POMEKYTOYHOM aTTecTalnu
o0y4yauuxcst Mo JUCHHUIJINHE

®DoHJT OIICHOYHBIX CPEACTB MpUBEACH B [IpuiokeHnn K paboyeil mporpaMMme JUCHUTLIAHBI (CM.
TOKyMeHT «OIICHOUHbIE MaTepHalbl M0 JUCHUIUTMHE «MaTreMaTuuyeckoe H KOMIIBIOTEPHOE
MOJICIIUPOBAHUEY).

7 IlepeyeHb OCHOBHOI U ONOJHUTEIbHON y4eOHOM JIUTepaTypbl, HeOOXOAUMOMH /151
OCBOEHMS THCIUIIHHBI
PexoMenayemas iureparypa
a) OcHoBHasi yueOHasl JJUTEpPATYpA:

1) CuerxoB H.H. UMutanimonHoe MoienupoBaHne SKOHOMUUYECKHUX ITPOLECCOB [ DNEKTPOHHBIN
pecype] : yue6noe mocodue / H.H. CHeTkoB. — DneKTpoH. TeKCToBbIe NaHHble. — M. : EBpazuiickuii
OTKpBITBIA MHCTUTYT, 2008. — 228 c¢. — Pexxum goctyna: http://www.iprbookshop.ru/10670.html -
OBbC "IPRbooks", mo maposto (nara obpamenus: 21.06.2016);

2) Canmuna H.FO. HmuranmoHHOE MOAENUpOBaHME [DIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / H.FO. CanMuna. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. — ToMCK: TOMCKHUI TOCyIapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPABIEHUS U paJuO3IeKTPOHUKH, Db KonreHt, 2015. — 118 ¢. — 2227-8397.
— Pexxum noctyma: http://www.iprbookshop.ru/70012.html.— 3BC «IPRbooksy», mo maponto (mara
obpamenus: 12.05.2016);

3) UYepnsesa C.H. UmuTanimonHOE MOAETUPOBAHUE CHCTEM [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / C.H. UYepnsiera, B.B. [leHnceHko. — DJEKTpOH. TEKCTOBbIE HaHHbIE. — BopoHex:
BopoHexckuii Tocy1apCcTBEHHBIM YHUBEPCUTET MHAKEHEPHBIX TexHojoruil, 2016. — 96 c. — 978-5-
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00032-180-5. — Pexum nmoctyma: http://www.iprbookshop.ru/50630.html.— SBC «IPRbooksy», mo
napoito (mata oopamenus: 12.12.2016);

4) Tymuk H.B. KomnbiotepHoe moaenupoBanue [INeKTpoHHBIN pecypc] : yaeOHoe mocodue /
H.B. Tynuk. — DnekTpoH. TekcToBbIe nanHbie. — CaparoB: By3oBckoe oOpazoBanue, 2013. — 230 c.
— 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/13016.html.— DBC «IPRbooks», 1o
napoito (mata oopamenus: 12.05.2016);

5) boes B.JI. KomnbiotrepHoe monenupoBanue [DnextpoHsslii pecypc] / B.JA. boes, P.IL
ChImueHKo. — 2-e¢ u3[. — OJEKTPOH. TEKCTOBblE HaHHbe. — M. : HHTepHeT-YHuBEpCcUTET
Nudopmanuonnsix Texuomoruit (MHTYUT), 2016. — 525 c¢. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/73655.html.— 3BC «IPRbooks», mo mapomo (mata oOparieHus:
12.12.2016);

6) Kapramesckuit B.I'. 3amauyHuk M0 Kypcy OCHOBBI TE€OPHH MacCOBOTO OOCTYKMBaHUS
[DnmexkTpoHHEIH pecype] : yuebHoe mocodue / B.I'. Kapramesckuii, H.B. Kupeesa, JI.P. Uynaxuna. —

DJIEKTPOH. TeKCTOBble JHaHHble. — Camapa: I[IOBOKCKMH TOCYJapCTBEHHBIM YHUBEPCHUTET
TeleKOMMyHUKaimii u wuHpopmatuku, 2017. — 121 c. — 2227-8397. — Pexum npocryna:
http://www.iprbookshop.ru/75373.html. — D3BC «IPRbooks», mo mapomto (mara oOparieHus:
15.11.2017);

0) JlomosiHuTe IbHAA YueOHas JuTepaTypa:
1) XKypaBnesa T.FO. Ilpaktukym mo mucuuruinHe «VIMHTallMOHHOE MOJIETUPOBAHHEY

[OnexTponnbiii pecypc] / T.KO. XKypaBneBa. — DIeKTpOH. TEKCTOBbIE maHHbIe. — (Caparos:
By3oBckoe oOpaszoBanme, 2015. — 35 c¢. — 2227-8397. — Pexwmm pgocryna:
http://www.iprbookshop.ru/27380.html.— 3BC «IPRbooks», mo mapomo (mata oOparieHus:
12.05.2016);

2) Abonun B.B. MogemupoBanue cucrem [DnekrpoHHsiid pecypc] / B.B. Adonun, C.A.
denocuH. — DNEKTPOH. TEKCTOBBIC naHHble. — M. : MHTepHeT-YHUBepcurer MHDOpMaAIIMOHHBIX
Texnomornit (MHTYUT), 2016. — 269 c¢. — 978-5-9963-0352-6. — Pexum pocrymna:
http://www.iprbookshop.ru/52179.html.— 3BC «IPRbooks», mo mapomto (mata oOparieHus:
12.12.2016);

3) 3onorapes B.B. KomnbrotepHoe MmozenupoBanue. Yueb. nocobue. Pszans, PIPTY, 2008. - 53c¢.

4) AsepuenkoB B.M. OcCHOBBI MaTeMaTHYECKOTO MOJCIUPOBAHUS TEXHUYECKHX CHCTEM
[DnexTpoHHBIN pecypc]: yueOHOoe mocobdue/ ABepueHkoB B.U., demopor B.II., Xeitpenn M.JI.—
DJIEKTPOH. TEKCTOBbIC JaHHbIEe.— BpsHCK: BpSAHCKUI TOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
2012.— 271 ¢.— Pexum noctymna: http://www.iprbookshop.ru/7003.— 3BC «IPRbooks», mo maposto
(mara obpamenus: 12.05.2016).

5) BBenenue B MaTeMaTHYECKOE MOJICTUPOBaHHUE [ DIEKTPOHHBIA pecypc] : yaeOHoe mocodue /
B.H. AmmixmuH [u ap.]. — DaekTpoH. TekcToBble AaHHbie. — M. : Jloroc, 2016. — 440 c. — Pexum
nocryna: http://www.iprbookshop.ru/66414.html - D5C "IPRbooks", mo mapomnto (mara oOparieHus:
21.06.2016);

boes B.JI. KonuenryanpHoe mnpoekTupoBanue cucteM B AnylLogic u GPSS World

[DnexTponnsiit pecypc] / B.J1. boeB. — 2-e u3a. — DIEKTpOH. TEKCTOBBIC JaHHbIe. — M. : IHTepHEeT-
VYuusepcurer Mupopmarmonnsix Texnonoruit (MHTYUT), 2016. — 542 c¢. — Pexum nocrymna:
http://www.iprbookshop.ru/73656.html - 3BC "IPRbooks", mo mapomo (mara oOpareHus:
21.06.2016).

8 MeToanuyecKkue YKazanud AJas oﬁyqamumxca 110 OCBOCHHMIO JHUCIHUIIJINHBI

JucuumimHa npeaycMaTpyuBacT JIEKIUK U IPAKTUYECKUE 3aHATHS KaXKAylo Henemo. M3ydenue
JUCLMILIAHBI 3aBEPUIACTCS SK3aMEHOM.

VYcnemHoe H3y4eHUE IUCIMIUIMHBI TpeOyeT IOCeleHus JEeKIMHA, aKTUBHOM paldoThl Ha
IPAKTUYECKUX 3aHATHUSX, BBINOJIHEHHUS BCEX YUYEOHBIX 3aJlaHMH IpernojaBaTelis, O3HAKOMIIEHUS C
OCHOBHOM U JIOIIOJHUTEIbHOM JINTEPATYPOU.



Yka3zanus B paMKax JeKI Ul

Bo BpeMst IeKIIM CTYIEHT JOJDKEH BECTH KPATKHH KOHCIEKT.

PaboTta ¢ KOHCIEKTOM JIEKLIMH MpeArojaraeT MpoCMOTP KOHCIEKTa B TOT K€ JEHb IOCIHe
3aHATHH. [Ipr 5TOM HEOOXOANMO MTOMETHTH MaTepUallbl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPYAHCHHS
s moHuManus. [Ipu 3ToM oOydarouiuiicss JOJDKEH CTapaThCsl HANTH OTBETHI Ha 3aTPYAHUTEIbHBIC
BOIIPOCHI, HCTIONB3YSl PEKOMEHIyeMylo Jnureparypy. Ecim eMy caMoCTOSTeNnbHO HE YyIaloch
pa3o0parecsi B MaTepHuaie, HeoOXOqUMO CPOPMYJIUPOBATH BOMPOCH U OOPATUTHCS 3a MOMOIIBIO K
MPEeNoaBaTelio Ha KOHCYJIBTAIUU WITH OJIVDKAMIIeH JIeKInH.

OOyuarouMcs HEO0O0XOAUMO PETYJISIPHO OTBOJUTH BpeMsl JUIS TMOBTOPEHHUS MPOUIECHHOTO
Marepuaa, poBepsisi CBOM 3HAHWS, YMEHHUS M HABBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

YkazaHusi B paMKax NPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHI

[IpakTHueckne (CEeMHHApPCKUE) 3aHATHS COCTABIAIOT BAaXHYIO YacTh MpOodecCHOHATBbHOU
MOATOTOBKH CTYyA€HTOB. OCHOBHAasl IIeJib IMPOBEIEHUS MPAKTUUYECKUX (CEMHHAPCKUX) 3aHATUN —
(dbopMHpOBaHHE Yy CTYIEHTOB AHATUTHYECKOTO M TBOPYECKOTO MBIIUICHUS MyTeM HpUOOpeTeHus
MPAKTUYECKUX HABBIKOB.

Metoauueckue yka3zaHHs K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM 110 TUCLMITIIMHE HapsALy
¢ paboueit mporpamMmmMoil U rpadukoOM Y4eOHOTO TpOoIlecca OTHOCATCS K METOAMYECKUM JTOKYMEHTaM,
OIIPENICNIAIONIMM YPOBEHb OpraHu3allil W KadecTBa oOpas3oBarenbHOro mporecca. CoaepxaHue
MPAKTHYECKUX 3aHATUH (UKCUPYETCs B paboueli mporpaMmMme AUCIUILINHBI B pasuene 4.

Baxwneiimeil cocrapisromeit 10001 (opMbl MPAKTUUECKUX 3aHATUH SBISIOTCS YHPAXHEHUS
(3amanus). OcHOBa B YIPaXKHEHHH — MPUMEP, KOTOPBIM pa3Oupaercs ¢ MO3UIMKA TEOPHH, Pa3BUTON B
nekiuu. Kak mpaBuiio, OCHOBHOE BHHMMaHHUE yJenseTcss (OPMHUPOBAHHMIO KOHKPETHBIX yMEHH,
HABBIKOB, YTO U OINpEAENseT COJEep)KaHuEe IESATENbHOCTH CTYACHTOB — pELIECHHE 3ajad, YTOYHEHHE
KaTeropuil ¥ MOHSATHI HAYKH, SIBISIFOIIMXCS IPEIMOCHUTKON MPaBIUIIBHOTO MBILIUICHUS U PEUH.

[TpakTrueckue (CEMHUHAPCKUE) 3aHATUS BBIMOIHSIIOT CIEAYIONIUE 3a0auu:

— CTUMYJHPYIOT PEryjsipHOE M3y4eHHE PEKOMEHIYyeMOIl JTUTepaTypbl, a TaKKe BHUMATEIbHOE

OTHOILIEHHE K JICKIIMOHHOMY KYPCY;

— 3aKpeIUISIOT 3HaHUS, MOJY4YEHHBbIE B MPOLIECCE JIEKIIMOHHOTO OOy4YeHHUS M CaMOCTOATEIbHOM
paboTHI HAJ IUTEPATYPOH;

— pacmupsT 00beM NpopheCcCHOHATBLHO 3HAYUMBIX 3HAHUN, YMEHUN U HaBBIKOB;

— T03BOJIAIOT IPOBEPUTH NMPABUIBHOCTH paHee MOJYyYCHHBIX 3HAHHIA;

— TPUBHUBAIOT HABBIKK CAMOCTOSATEIBHOTO MBIIUICHHUS, YCTHOTO BBICTYIUICHUS;

—  CIOCOOCTBYIOT CBOOOHOMY OTIEPHUPOBAHUIO TEPMHHOJIOTHUEH;

— TPECTAaBISIIOT MPENOJaBaTeNI0 BO3MOXHOCTh CHCTEMAaTHYECKH KOHTPOJIMPOBATh YPOBEHb

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[Ipy moAroTroBKke K MNPaKTHUYECKUM (CEMUHAPCKUM) 3aHATHSIM HEOOXOJUMO IMPOCMOTPETh
KOHCIEKTHI JIEKIIMI W METOAWYECKUE YKa3aHMs, PEKOMEHJOBAHHYIO JIMTEPATypy MO JaHHOW TeMme, a
TakK K€ MOJATOTOBUTCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

B xone BbIMOSHEHUS WHAMBUAYAIBHOTO 33/IaHUs MPAKTUYECKOTO 3aHATHUS CTYIEHT T'OTOBUT
otyeT o pabdore (c momomrsio oducHoro nakera Open Office wian npyrom pemakTope JOCTYITHOM
CTYIEHTY). B oTder 3aHOCATCS pe3ynbTaThl BBIMOJIHEHHS KaXAOTO IyHKTAa 3a/aHus (aHAIMU3 3aJlauH,
HaWJCHHBIC ITYTH PEHICHUS, OSICHSIONINE CXEMBbI, TUAarpaMMbl, TpaduKH, TaOIUIBI, PACYETHI, OTBETHI
Ha BOMPOCHI MYHKTOB 3aJIaHMsI, BBIBOJBI IO MpojelaHHOW padore u T.1.). [lpumepHsbiii oOpaserr
oopmieHHsT OTUETa MPEJOCTABIAETCS CTYACHTaM B BHJIE PAa31aTOYHBIX MAaTEPUAJIOB MM IPUIIaraeTcs
K paboueii mporpaMMe AUCIUILTUHBL.

3a 10 MHHYT 1O OKOHYAaHMS 3aHATHUS TPENOAABATENb MPOBEPSAET O00bEM BBINOJHEHHON 3a
3aHATHE pabOTHl U OTMEYAET pe3ysbTaT B pabodeMm xypHaie. OcTaBiinecs HEBBITOJIHEHHBIMU TYHKTHI
3aJJaHUs IPAKTUYECKOTO 3aHATHS CTYJCHT 0053aH J10/1€71aTh CAMOCTOSTENBHO.

[Tocne mpoBepku oTYETa MPEnoiaBaTelb MOXKET MPOBOJUTH YCTHBIM UM MHUCHMEHHBIN OMpPOC
CTYACHTOB JJIsl KOHTPOJISI YCBOSGHHUSI UMM OCHOBHBIX TE€OPETHUECKUX U MPAKTUYECKUX 3HAHUI MO TeMe



10

3aHATUA (CTy,[IeHTLI AOJIKHBI 3HATHh CMBICJI TOJTYYCHHBIX UMHU PE3YJIbTATOB U OTBCTHI HA KOHTPOJIbHBIC
Borpockl). [lo pesymbraTam MpPOBEPKH OTYETa W ONPOCA BBHICTABISIETCS OIICHKA 3a MPAKTUYECKOE
3aHATHUC.

Yka3aHusi B paMKax NOArOTOBKH K IPOMEKYTOYHOM aTTecTalluu

[Ipy moaroToBke K 3K3aMEHy B JOMOJIHEHHWE K HM3YyYEHHUIO KOHCIIEKTOB JIEKIUM, y4eOHBIX
nocoOui, ClaiiioB M APYroro pasIaTOYHOTO MarepHajia MpeayCMOTpEHHOro paboueil mporpaMmoin
JTUCIUTIIMHBI, HEOOXOIUMO TI0JIh30BaThCs YYEOHOH JUTEPATYpOMd, PEeKOMEHIOBAHHOW K HACTOSIIEH
paboueii mporpamme. [Ipu MOArOTOBKE K 3K3aMEHY HY)KHO M3YYHTh TEOPHIO: ONpEACNCHHS BCEX
MOHATUI U MOAXO/bI K OLIEHUBAHMIO JJO COCTOSTHUS IOHUMAaHHUs MaTepHalla U CaMOCTOSITENBHO PEIIUTh
10 HECKOJIBKY THUIIOBBIX 3aJa4 U3 Ka)KJOW TEMBbI (B TOM CIIy4yae €ClIM TeMa MPeAyCMaTpUBAET PEIICHHE
3amay). Ilpu pemenum 3amad Bcerga HEOOXOAMMO YMETh KaueCTBEHHO MHTEPIPETHPOBATH HTOT
pelIeHus.

Yka3aHusi B paMKax caMOCTOSATeJIbHOI PadoThI CTYyAeHTOB

CamocTosTenpHas paboTa CTYAEHTOB IO JUCUUIUIMHE UTPAET BAXKHYIO POJIb B XOJI€ BCETO
yueOHOro mporecca. Meroauyeckue Marepuanbl M PEKOMEHAAUM A oOecreueHHs
CaMOCTOSITENIbHOM PabOTHI CTYJIEHTOB TOTOBSTCS MpENoAaBaTeeM U BBIAAIOTCS CTYIEHTaM B BHJE
pa3gaToOuHBIX MaTepHAIOB WIM OGOPMIIOTCS B BHUIE JJIEKTPOHHOTO pecypca HCIOIb3YeMOro B
paMkax cuctembl aucTanimoHHoro ooyuenus ®I'bOY BO «PTPTVY».

9 IlepeyeHb HHPOPMALMOHHBIX TEXHOJOTHI, MCIOJIb3YEeMbIX NPH OCYIIECTBJIECHUHU
00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUUILIHHE, BKJIYAs epeYyeHb NPOrPpaMMHOro odecrevyeHunst
U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTeM (NIPU HEOOXOTUMOCTH)

Jns mnpoBedeHHs] JEKIMOHHBIX M NPAKTHYECKUX 3aHATHA Tpebyercss paboyee MecTo,
000pyIOBaHHOE MMCEMEHHBIM CTOJIOM.

Jliis  TMOATOTOBKM TMPOBEACHUS W TPOBEICHHS TMPAKTUYCCKUX 3aHATHH HCIOJIB3YETCS
poTrpaMMHOE 00ecTieueHHeE:

1) Omnepammonnast cuctema Windows XP Professional (nmuensuss Microsoft DreamSpark
Membership ID 700102019);

2) Open Office (munen3us Apache License, Version 2.0).

3) CBoOoaHO pacmpocTpaHsemMoe mnporpamMmHoe obecmneuenue: Cucrema monenupoBanust GPSS
World Student Version (utienszust GPSS World(tm) Student License Agreement 5.2).

4) AnyLocic PLE (Personal Learning Edition), 6ecrimaTHast Bepcust 1J1s CTYICHTOB.

10 Onucanue MmaTepuaibHO-TEXHUYECKON 0a3bl, HE00X0AUMOM ISl OCYIEeCTBJICHUS
00pa3oBaTeILHOIO Mpolecca No JMCHUIINHE

JlekKuMOHHDbIE 3AHATHSA:
1) AynuTtopus ¢ TOCKOM.
2) Ilpu HanWuuU MOXKET OBITh HCIIOJIB30BAaH MYJIBTUMEINA-TIPOCKTOP.

IIpakTHYeckue 3aHATHA:
1) Ayautopusi ¢ JOCKOM.
2) Kinacc II9BM Ha 6a3e mponeccopos Intel nnm ananoruunsix, 1024 Mb RAM.
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OneHouyHble Marepuagbl — O3TO COBOKYHNHOCTh Y4eOHO-METOAWYECKHX MaTephalioB
(KOHTPOJIBHBIX 3aJlaHui, omucaHuii GopM M mporenyp), NpeAHA3HAYCHHBIX IS OLIEHKH KadecTBa
OCBOGHHSI OOy4YalOIIMMHCSA [JaHHOW JHUCHUIUIMHBI KaK YacTH OCHOBHOW MPOQecCHOHAIBHOM
00pa3zoBaTeNbHON MPOTPAMMBI.

Llenb — OLIEHUTH COOTBETCTBHE 3HAHWH, YMEHHMH M YPOBHS HPHOOPETEHHBIX KOMIICTCHIIUH,
o0yyaromuxcs HesiM | TpeOOBaHUAM OCHOBHOM NMPo(ecCHOHAIbHONW 00pa30BaTeIbHOM MPOrpaMMBI B
X0/1€ TIPOBEACHUS TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTallNH.

OcHoBHas 3aja4a — obecreynTh OLIEHKY YpOBHs c(OpMHPOBAHHOCTH
o01menpoheccnoHaNbHBIX U MPOPECCHOHATBHBIX KOMIETEHIMH, MPUOOPETaeMbIX OOYJaroUIMMCS B
COOTBCTCTBUHU C O TUMH Tpe6OBaHI/ISIMI/I.

1 [lepeyeHb KOMIETEHIHI ¢ YKA3aHMEM 3TANOB UX ()OPMHUPOBAHUSA

[Ipu ocBOoeHMM TUCHMIUIMHBI (hopMHUpYIOTCS ciienytontue komrerennun Y K-1,ITK-6, TTK-7.

Yka3aHHBICE KOMITETEHIIMH (OPMUPYIOTCSI B COOTBETCTBUU CO CJICAYIONIMMH JTarmaMu (B
COOTBETCTBHUH C BUJIAMU MPOBOIUMBIX 3aHATUH:

1) (dbopMUpOBaHHE W PA3BUTHE TEOPETUUYCCKUX 3HAHUMU, MPEIYCMOTPEHHBIX YKa3aHHBIMH
KOMITETEHIIUSMHU (JICKIIUOHHBIE 3aHSATHUS, CAMOCTOSTEIbHAsI paboTa CTYACHTOB);

2) MPUOOPETEHUE U PAa3BUTHE MPAKTUICCKUX YMEHHM, ITPETyCMOTPSHHBIX KOMITETECHITUSIMU
(mpakTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAsI paboTa CTYACHTOB);

3) 3aKpEIUICHUE TEOPETUYECKUX  3HAHUM, YMEHUW W  TPAKTUYECKUX  HABBIKOB,
MPEyCMOTPEHHBIX KOMIIETEHIIUSIMU, B XOJI€ PEIICHUS KOHKPETHBIX 3a7a4 Ha MPAKTUYECKUX 3aHATHIX,
B XO/I€ BBIIIOJIHEHHUS U C/1a4yM JJAOOpaTOpHBIX paboT, a TaK e B MPOLECCE Caun IK3aMEHa.

2 Onucanue nokasareJsieil ¥ KpUTEpHeB OLlEHNBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX 3TANaX UX
(opMupoBaHusl, ONUCAHUE IIKAJ OLlEHUBAHUSA
CdopmrpoBaHHOCTh KOMIIETEHIIMM B paMKaX OCBOEHHUS JAaHHOW JUCLMILIMHBI OLEHUBAETCS I10
TPEXypPOBHEBOM LIKaJIE:

1) MIOPOTOBBIN YPOBEHB SBISETCS 003aTENbHBIM JJI BCEX 00YYaIOUIMXCs 10 3aBEPIICHUN
OCBOCHMS AUCIUIUINHBL

2) MIPOJIBUHYTHIHN YPOBEHB XapaKTepU3yeTCs MPEBBIIICHUEM MUHHUMAJIbHBIX
XapaKTePUCTHK COPMUPOBAHHOCTH KOMITETEHITHH 10 3aBEPIIEHUN OCBOCHUS AUCIIUTIIIMHBL;

3) STAJIOHHBIH YPOBEHb XapaKTEPU3YEeTCs] MAKCUMalIbHO BO3MOYKHOW BBIPAKEHHOCTHIO
KOMIIETEHIINH U SIBJISETCS BaXKHBIM KaYE€CTBEHHBIM OPUEHTUPOM JJI1 CAMOCOBEPILIEHCTBOBAHUS.

[Tpu nocraTouHoM KauecTBe ocBOoeHMsI Oosee 80% MpHUBEAEHHBIX 3HAHUH, YMEHUIM U HABBIKOB
MpPEenoiaBaTellb OLEHUBAET OCBOEHUE JAHHOW KOMIETEHIMH B paMKax HACTOSIIEW TUCUUILIMHBI Ha
STAJOHHOM YypOBHE, TIpU OcBoeHuu Ooisiee 60% NpUBEACHHBIX 3HAHWM, YMEHUW W HABBHIKOB — Ha
MIPOJIBUHYTOM, MpH ocBoeHuu Oonee 40% MpUBEACHHBIX 3HAHUI YMEHHI U HaBBHIKOB — Ha MTOPOTOBOM
ypoBHe. [Ipu ocBoenuu menee 40% mNpUBENECHHBIX 3HAHWNM, YMEHUW W HaBBIKOB KOMIIETEHIIUS B
paMKax HacTOSIIIEH AUCIUIUIMHBI CYUTAETCSI HEOCBOCHHOM.

YpoBeHb COPMHUPOBAHHOCTH KaXJ0W KOMIETCHIIMM HA pa3jM4yHBIX JTamnax €€
(hopMUpOBaHUS B MPOIIECCE OCBOCHUS TAHHOW JUCIUTUIMHBI OIICHUBAETCS B XOJ€ TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTH U MPECTABIECHO PAa3IMYHBIMHU BHIAMHU OLICHOYHBIX CPEJICTB.

Ornenke c(OpMHUPOBAHHOCTH B paMKax JTaHHOW TUCITUIUIMHBI MTOANIEKAT KOMIIETEHIUH:

VYK-1 CnocobeH ocymecTBIsATh KPUTUYECKUN aHaiu3 MNpOOJEeMHBIX CUTyalluid Ha OCHOBE
CHUCTEMHOTO TIOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JCHCTBHIA.

[TK-6 CriocoOeH TeMOHCTPUPOBATh 0a30BbIC 3HAHHS MATEMAaTHYCCKUX M €CTECCTBEHHBIX HAyK,
MPOrPaMMHUPOBAHUS U HH(GOPMAIIMOHHBIX TEXHOJIOTHH.

[IK-7 CnocobGeH TpOBOIUTH CaMOCTOSITEIbHBIE HAYYHBIE WCCICIOBAHUS 1O 3aJaHHBIM
TEMaTHUKaM C UCIOJIb30BaHUEM COBPEMEHHBIX METO/I0B HAYKH.

[IpenonaBarenieM OLIGHUBAETCS COJEp)KATENbHAs CTOpPOHA W KAa4eCTBO MaTepHaloB,
MPUBEACHHBIX B OTYETax CTYyJEHTa IO MpPaKTUYeCKUM 3aHATUsAM. Kpome Toro, mpemnojaBaTeiieM
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YUUTBIBAIOTCSL OTBETHI CTYAEHTa Ha BOINPOCHI IO COOTBETCTBYIOIIMM BMJAM 3aHITUH NpPU TEKyIIEM
KOHTpOJIE:

— KOHTPOJIbHBIE OTIPOCHI;

—  3a/IaHUA 110 IPAKTHYECKUM 3aHATHUSM.

[TpuHuMaeTcs BO BHUMaHMUE;

3HaAHHMe 00YYaIOIIMMHUCS: IPUHIMIIOB cOopa, oTbopa u 060061eHus nadopmarmu (YK-1);

(dyHIaMEHTAIbHBIX 3HAHUN, TIOJTYYEHHBIMU B 00J1aCTH MaTeMaTUYeCKUX U (UJIH) €CTECTBEHHBIX
HayK, MporpaMmupoBaHus M HH(opmanuoHHbIX TexHojorui (IIK-6); meronsl aHanu3a Hay4HBIX
JAHHBIX, METOJBI U CPEICTBA IJIAHUPOBAHUS, OpPraHU3alH, IPOBEICHUS HAyYHbIX MCCIEI0BaHUN U
paspaborok (ITK-7);

HaJIUYMe YMEHHH. COOTHOCUTH Pa3HOPOJHBIE SIBJIEHUS U CHUCTEMaTHU3MPOBATh MX B paMKax
U30paHHbBIX BHIOB MpodeccronanbHoil nesrenbHocT (YK-1); HaxoauTh, GOpMyIHpOBaTh U peIiaTh
CTaHJapTHbIE 3aJaud B COOCTBEHHOM HAy4yHO-HUCCJIEI0BATEIbCKONW JEeATEJIBHOCTH B oO0jacTu
nporpaMMmupoBaHus U uMH(opmarmonHbix TexHonoruit (I1IK-6); aHanu3upoBaTh HayuyHblE MPOOJIEMBI
10 TeMaTHKE MPOBOAUMBIX UccienoBaHuii 1 pa3padorok (I1K-7);

BJIaJICHUE TPYAOBBIMH (YHKIMAMH: paboThl ¢ MHPOPMALMOHHBIMU HMCTOYHHKAMM, OIBIT
HAY4HOTO TIOMCKa, co3aanus Hay4dHbIX TeKcToB (YK-1); Hay4HO-MCCIIe0BaTEIbCKOM ACATEILHOCTH B
obyacTi mporpaMMupoBaHus U nHpopManMoHHbIX TexHonoruil (I1K-6); ananu3a Hay4HBIX TaHHBIX,
TUIAHUPOBAHMSI, OPraHU3alMH1, IPOBeIcHUs Hay4uHbIX uccienoBanuii (ITK-7).

Kpurepuu oneHuBanusi ypoBHs C(HOPMUPOBAHHOCTH KOMIETEHLUH B IPOLIECCE MPOBEACHHUS
mabopaTopHBIX paboOT, NPAKTHYECKUX 3aHATUH, KOHTPOJNBHBIX ompocoB (YK-1 «Cmocoben
OCYILIECTBIIATh KPUTHUYECKUI aHaIM3 MpOOJEMHBIX CHUTyallUii Ha OCHOBE CHCTEMHOrO IOAXO[a,
BbIpabaTeiBaTh cTpateruto geiicteuiy; [IK-6 «Crocoben aeMOHCTpHpOBaThH 0a30BbIE 3HAHUS
MaTeMaTHYeCKUX M ECTECTBEHHBIX HayK, MPOrpaMMHUPOBAaHUS U UH(POPMALMOHHBIX TEXHOJOTMM»;
[IK-7 «Cnoco0eH npoBOAUTH CaMOCTOSITENIbHBIE HAYUYHbIE MCCIIEA0BAaHUS 10 3a/1aHHBIM TEMaTUKaM C
UCIIOJIb30BAHUEM COBPEMEHHBIX METO/IOB HAYKU)):

— 41%-60% npaBWIBHBIX OTBETOB COOTBETCTBYET MOPOrOBOMY YPOBHIO C(HOPMHPOBAHHOCTU

KOMIIETEHIIMM Ha JAHHOM 3Tarie ee pOpMUpPOBaHUS;

—  61%-80% mpaBWIBHBIX OTBETOB COOTBETCTBYET IPOJBUHYTOMY YPOBHIO C(OPMHPOBAHHOCTH

KOMIIETEHIIMM Ha JaHHOM 3Tare ee (OpMUPOBAHUS;

— 81%-100% npaBUIBHBIX OTBETOB COOTBETCTBYET 3TAJOHHOMY YPOBHIO C(HOPMHPOBAHHOCTU

KOMIIETEHIIMM Ha JTAHHOM 3Tare ee pOopMHUPOBaHUSI.

CdopMUpoBaHHOCTH YPOBHS KOMIIETEHLIUH HE MEHEEe MOPOTOBOTO SIBISETCS OCHOBAHUEM JUIS
JI0IycKa 00y4aromerocsi K IpoMeKyTOUYHOM aTTeCTallMy 10 JAHHOW JUCLUIUINHE.

@opMOli NPOMEXKYTOYHOM aTTeCTalMy 110 JaHHOW JWMCIUIUIMHE SBISETCA 3K3AMEH,
oueHuBaeMmbliii mo mpuHiAToii B ®PIBOY BO «PI'PTY» uerbipéxOamnbHOW  cucTeMe:
«HEYAOBIETBOPUTEIILHO, «YIOBIETBOPUTEIBHO», «XOPOIIO» U KOTIHYHOM.

Kpurepun onieHMBaHUS MPOMEKYTOUHON aTTECTALIUN:

— OLIEeHKH «OTJIHMYHO» 3aclly’)KUBAaeT CTYJIEHT, IPOJAEMOHCTPUPOBABIINN BCECTOPOHHEE,
CHUCTeMaTHYeCcKoe M TITyO0OKOoe MOHMMAaHHE MaTepHalloB M3YYEHHOH AUCIHMILIUHBL, YMEHHE CBOOOJHO
BBINIOJHATh 3aJlaHus, NPEIyCMOTPEHHBIE IPOrpPaMMOM, YCBOMBLIMI OCHOBHYIO M 3HAKOMBIH C
JIOTIOJTHUTEIBHON JIUTEPATYpOl, pEKOMEHI0BaHHON padouel MporpaMMoil AUCIUILIINHBL; TPOSBUBIINAN
TBOpPYECKHE CIIOCOOHOCTH B IMOHHWMAHHM, W3JIOKEHHHM M HCIOJIb30BAaHUM MaTepHalioB H3yYEHHOMH
JTUCHUIUIMHBL, 0€3yNpeyHO OTBETHBIIEMY HE TOJHKO Ha BOMPOCHI OMIIeTa, HO M Ha JOMOJHUTEIbHbIE
BOMPOCHI B pamKax paboueil mporpamMmbl AMCHUUIUIMHBL, MPABUIBHO BBIMOJHHUBILEMY MPAKTUYECKOE
3aJJaHHE;

— OLIEHKH «XOPOIIO» 3aCIy>KUBAaET CTYIEHT, NMPOJEMOHCTPUPOBABIININ MOJHOE 3HAHUE
MaTepuaga W3yYEHHOW JUCLUIUIMHBI, YCIEIIHO BBIIOJHUBIIMN TNPEIYCMOTPEHHBIE 3aJaHMs,
YCBOMBIIMNA OCHOBHYIO JINTE€pAaTypy, PEKOMEHIOBAHHYIO palOouell NporpaMMoil JUCIUILINHBI,
[IOKA3aBIIEMY CHUCTEMATHUECKUH XapaKTep 3HAHMU MO JAMCLUIUIMHE, OTBETUBIIEMY Ha BCE BOMIPOCHI
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Ousieta, MPaBWIBHO BBINOJHUBILIEMY [PAKTUYECKOE 3aJaHhe, HO JOMYCTHUBUIEMY IMpU 3TOM
HEMPHUHIIUITAATIHHBIC OLTHOKY;

— OLIEHKH «YJAOBJETBOPUTEJIbHO» 3aCIy)KMBAaET CTYACHT, MPOAECMOHCTPUPOBABIINMN
3HaHHE MaTepualia MU3yYeHHOW IUCHMILIUHBI B 00beMe, HeoOXOIUMOM Ui AajbHEeHIIed y4ueObl u
npenacrosimeid paboThl MO TPOGECCHH, CHPABISIOMIMANACA C BBIOJHEHUEM 3aJaHU, 3HAKOMBIA C
OCHOBHOM JIUTEPaTypOi, PEKOMEHJIOBAaHHOH pabodeil mnporpaMMod JUCIUIIIMHBI, JIOMYCTHBIIHI
MOTPEIIHOCTh B OTBETE HA TEOPETHUECKUE BOMPOCH! W/HIIU MPHU BBHITIOJHEHUU MMPAKTUICCKUX 3aTaHUM,
HO 00yafaromuii He0OXOMMBIMU 3HAHUSMU JJISl UX YCTPAHEHHUS O]l pyKOBOJICTBOM IPEINOJIaBaTes,
mu00 HEMPaBUILHO BBHITIOJHUBIIEMY TNPAKTHUYECKOE 3aJaHHe, HO 10 YKa3aHUIO MpernojaBaTelis
BBIITOJIHMBIIUM JPYTHE MPAKTUYECKUE 3aJaHUsl TOTO K€ pa3/iena JUCIUILINHBL,

- OLICHKHM «HEYJOBJICTBOPHUTEJIBbHO» 3aCIy>KMBAeT CTYAEHT, MPOAEMOHCTPUPOBABIIUI
Cepbe3HbIe TPOOENTBl B 3HAHUSAX OCHOBHOTO MarepHalia M3yYeHHOW TUCIUIUIMHBI, JOIYCTHBIIUN
MPUHIMIIUATIBHBIE OIIMOKMA B BBINOJHEHUM 33JaHUN, HE OTBETUBIIMII HAa BCE BONPOCHI Omiera u
JOTIOJTHUTEIBHBIE BOMPOCHI M HEMPABHIIBHO BBIMOJIHUBIIUN MPAKTHUECKOE 3aaHuE (HEMPaBUIbHOE
BBIITOJIHEHUE TOJIBKO MPAKTUYECKOTO 3a/1aHUsI HE SIBJIAETCS OJJHO3HAYHOW MPUYUHOM 1JI BBICTABJICHUS
OIICHKU «HEYJOBJICTBOPUTEIbHO»). Kak mpaBmiio, OIEHKA «HEYAOBICTBOPUTEIHHO» CTABUTCS
CTyIEHTaM, KOTOpble HE MOTYT MPOJOJDKUTH OOydeHHe Mo oOpazoBaTelNbHOW MporpamMme 0Oe3
JIOTIOJTHATEIBHBIX  3aHSATHH 10 COOTBETCTBYIOIIEH aucuuiuinHe (GopMHpOBaHUS U Pa3BUTHS
KOMITETEHIIMM, 3aKpelyieHHbIX 3a JaHHOW AucuuIiiuHOW). OIeHKa «HEYAOBIETBOPUTEIHLHO
BBICTABJIIETCS TaK)XKe, €CJIM CTYJEHT I0C/Ie Hayaja SK3aMeHa OTKa3ajcsl €ro C/AaBaTh WM HapyLIWI
MpaBWiIa CAauu dK3aMeHa (CHHCHIBAJ, MOJACKa3bIBal, OOMaHOM MbBITAICS MOJIYYUTh 0o0Jiee BBICOKYIO
OIICHKY | T.II.).

3 TunoBble KOHTPOJIbHBIE 3aJaHUSA HJIH HHbIE MAaTepPUATbl, HEOOXOIUMBbIE JIJIsl OI€eHKHU
3HAHMH, YMEHHI, HABBIKOB M (WJHM) ONBITA [IeATEJbHOCTH, XAPAKTEPHU3YHOIIMX 3TalbI
(opMupoBaHus KOMIETEHMH B MpoLiecce 0OCBOeHUs 00pa3oBaTeIbHOH MPOrpaMMbl

CIUCcOK THNOBBIX KOHTPOJIBLHBIX BOMPOCOB IS OIIEHKH YPOBHS CPOPMHUPOBAHHOCTH 3HAHHH,
YMEHUH 1 HaBBIKOB, MPETyCMOTPEHHBIX KOMIETEHIIUSAMHU, 3aKPETNIEHHBIMH 32 JUCIUIUIMHOMN:
CdhopmynupyiiTe OCHOBHBIE MTOHITHS POIIECCa MOACTHPOBAHHS.

PackpoiiTe 3HaueHnEe MOAECTUPOBAHHUS.

Ha3zoBwuTe 11e1m MOCTPOCHUST MATEMaTHYECKIX MOJIETIEH.

VYKakute MECTO UMUTALIMOHHOE MOJICIMPOBAHUS B COCTaBE MATEMaTHYECKUX METO/I0B.

Cdhopmynupyiite TpaHHIIBI AaHATUTHIECKAX METOI0B MOJIEIIMPOBAHHUSL.

Ha3zoBute 0cOOEHHOCTH METOJJ0B UMUTALIMOHHOTO MOJIEITUPOBAHUSI.

Ha3zoBuTe OTIMYUS CTATHUECKOTO U IMHAMHYECKOTO MPECTABICHHE MOJICIINPYEMON CHCTEMBI.

Cdhopmynupyiite HOpsI0K MOCTPOCHUS MMUTALIMOHHON MOJIENTH U €€ UCCIIE0BaHUS.

[IpencraBbTe BHIYUCIUTEIBHYIO CHCTEMY Kak OOBEKT MOJICITHPOBAHUSI.

0. aiiTe knaccuuKkanuio Moaeme.

1. YkaxxuTe OCHOBHBIE 3TaIlbI IPOIIecca MOICTHPOBAHHS.

12. Cpopmynupyiite TpeOOBaHUS, IPEIBIBIIEMbIE K MOJIEIH.

13. HazoBuTe oTiu4msi 0COOCHHOCTH aHAIMTHIECKOE MOJICITHPOBAHHE.

14. TaiiTe onpeaeneHne NOToka COOBITUI U EPEUUCIUTE CBOWCTBA MTOTOKOB.

15. [lepeuncanTe TUIIOBBIE CUCTEMBI MACCOBOT'O OOCITYKUBAHUS

16. laiiTe onpeaeneHre CTOXAaCTHUECKUX CETed M NMPHUBEIUTE MPUMEPHl MX HCIOJIb30BaHMS IS
MO/JISIIMPOBAHUS CJIOKHBIX O0BEKTOB.

17. Kakoe u3 onpeaeneHuid XapakTepu3yeT MOHATHE «CUCTEMHAs IUHAMHKAY:
a. METOJl IMHUTAIIMOHHOTO MOJICIIMPOBAHMUS, MCCICIYIONNI OBEICHUE EIICHTPATN30BAHHBIX
HKOHOMHYECKUX areHTOB M TO, KaK TaKOe MOBEJCHUE OIpe/eNsieT MOBEeICHHE BCe CHCTEMBbI B
LEJIOM...
b. HampaBieHUEe B U3YYEHUH CIOKHBIX 3KOHOMUYECKHX CHUCTEM, HCCIEIYyIOIee UX MOBEIeHHE
BO BPEMEHM U B 3aBUCHUMOCTH OT CTPYKTYpBI JIEMEHTOB CHUCTEMBI U B3aUMOJECUCTBUS MEKIY

RBOoo~NORwNE
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HUMH. B TOM 4ucre: Npu4YMHHO-CIENCTBEHHBIX CBA3EH, METelIb 0OpaTHBIX CBS3EH, 3a1epiKeK
peaknuu, BIMSHUS cpenbl U Apyrux. OcoOeHHOEe BHUMAaHUE YACNSETCS KOMIIBIOTEPHOMY
MO/JICJINPOBAHUIO TAKUX CUCTEM.

C. METOJ HMMHUTAIIMOHHOTO MOJICIMPOBAaHUS, NPU KOTOPOM (PYHKIIMOHUPOBAHHE CHUCTEMBI
IPEJCTABIACTCSA KaK XpOHOJIOTHYECKask OCIEeI0BATEIbHOCTh COOBITHIA.

d. maremarnyeckas aOcCTpakuus, MpeaHa3HaueHHAs s OMHMCAHUS W H3YYCHHUS CUCTEM,
HBOJIIOLUOHUPYIOIINX C TEYCHUEM BPEMEHH.

B kakux cinydasax cnenyer npumeHsaTs Merog Moure-Kapio:

a. B 1100bIX cityyasx npyu NOCTPOSHUHM UMUTALMOHHOW MOJIENIN KOMITAHUM.

b. Korma tpebyercs HaliTu ONTHMaJbHOE 3HAUCHHE IIEJIEBOTO II0Ka3aTels, HalpuMep,
MaKCUMHU3UPOBATh NPUOBLIb.

c. Korga HyXHO OICHUTH BIUSHHE PHUCK-(AKTOPOB Ha JAMHAMHUKY IIEJIEBOIO ITOKA3aTels,
Hanpumep, NpUObUIN KOMIIAHHUH.

d. Jns mowmcka Jydmiero MakpO3KOHOMHYECKOTO CIICHApHsl C TOMOILIbI0 MMHTAIIMOHHOU
MO/IEJIH.

19. Ha pucynke n300pakeHa IMATAIIHOHHAS] MOJIENb
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HAIMCHCHHA ITCHBI

a. CHCTEMHO-IUHAMHUYECKAsL.
b. ArentHas.
c. luckpeTHo-coObITHIHAS.

3agauMm 1O TNPHOOPETEHMIO M PA3BUTHUIO TPAKTUYECKUX YMEHHH MpeayCMOTPEHHBIX
KOMITETEHIUSIMH, 3HAHUM, 3aKpeIJICHHbIMU 3a TUCIUIUIMHON (IpuUMepsl 3aJaHUN K MPaKTUYECKUM

3aHATHUSAM):

3aoanue 1
N310XUTh TOTHKY pabOTHI CHCTEMBI IMHTAITMOHHOTO MoaenupoBanust GPSS.
Kpumepuu evinonnenun 3adanusn 1

3a/aHre CYMTACTCSl BBIMOJHEHHBIM, €CIU: OOyYaroIIMIiCS Ha OCHOBE 3HAHWUN 00 OCHOBHBIX
KItoueBbIX omnepatopax GPSS wm3maraer mopsaok NpOABIKEHUS TPAHK3aKTOB B HMHUTAIIMOHHOU
MOJICJIA B LIETIH TEKYIIUX COOBITHI, NU3BMEHEHHUSI MOJICIIBHOTO BPEMEHHU M TIEPEXO0 TPAH3AKTOB U3 IETTH

OyIyux COOBITHIA B LIETIh TEKYIIUX COOBITHH.



3aoanue 2

Wznoxuts Haznadenue omeparopoB GENERATE, TERMINATE, START cucrems
MMUTAMOHHOTO MojenupoBanust GPSS u HazHaueHue UX MapameTposB.

Kpumepuu eévinonnenusn 3adanus 2

3ajaHue CUUTAETCS BBIIOJIHEHHBIM, €CIIM: 00yYaroIUics PUBOJUT IPUMEPBI UCIIOJIb30BaHUS
oneparopoB GENERATE, TERMINATE, START u onucsiBaeT Ha3HaY€HUE UX ITaPAMETPOB.

3aoanue 3

M3noxute HasHauenwe omeparopoB [TRANSFER. TEST cucreMbl WMHTAaIIMOHHOTO
mojenupoBanus GPSS u Ha3HaueHHe UX mapaMeTpoB.

Kpumepuu évinonnenus 3adanus 3

3aanue cYUTaeTCs BHITIOJHEHHBIM, €CITU: O0YYAIOMIMIACS MTPUBOIUT MIPUMEPHI UCIIOJIb30BAHUS
omnepatopa TEST omnuceiBaeT Ha3HAYeHHE €ro IMapaMeTpoB, a TakKe MNPUBOJUT MPUMEPHI
ucnonb3oBanus omneparopa TRANSFER s ycioBHOro m 0e3yCIIOBHOTO JBMKCHUS TPAaH3aKTOB U
OIMCHIBAET Ha3HAUCHUE €T0 MapaMeTPOB.

3aoanue 4

[IpuBecTu mpuMepsl UCIIOJIB30BAHUS ONEPATOPOB CUCTEMBl UMUTALIMOHHOTO MOJICTUPOBAHUS
GPSS cBsizaHHBIX € MpeACTaBICHHUEM MOJENH allapaTHOrO0 OO0bEeKTa THUIMA «OJHOKaHAIbHOE
YCTPOUCTBO» U U3JIOKUTh HA3HAYCHUE UX ITapaMETPOB.

Kpumepuu eévinonnenus 3aoanusn 4

3ajaHre CYUTACTCS BHITIOJHEHHBIM, €CIIA: 00YYaIOIUNUCA TPUBOAUT MIPUMEPHI UCIIOJIH30BAHUS
OIIEepaTOpPOB CBSI3aHHBIX C MPEACTABICHHUEM MOJENU allapaTHOro OO0bEKTa TUIa «OJAHOKAaHAJIbHOE
YCTPOUCTBO» U M3JIaraeT Ha3HAYCHHUE MX MapaMeTPOB.

3aoanue 5

ITpuBecTH mpHUMepbl UCHOIB30BAHUS ONEPATOPOB CHCTEMbl MMUTAIIMIOHHOTO MOJEIMPOBAHUS
GPSS cBs3aHHBIX € TpENCTaBICHHEM MOJEIH AallapaTHOTO OOBEKTa THUMA «MHOTOKaHAJIHHOE
YCTPOMCTBO» U U3JI0KUTh Ha3HAUEHHE UX ApaMETPOB.

Kpumepuu évinonnenusn 3adanusn 5

3aJaHle CYUTAETCS BBIMOJIHEHHBIM, €CIIH: 00YJaroIUiCs NPUBOAUT MPUMEPHI UCIIOIb30BAHUS
OTIEPAaTOPOB CBSI3aHHBIX C TPEICTABICHUEM MOJEIH allapaTHOro OOBEKTa THUIA «MHOTOKAHAIhHOE
ycTpoicTBOY, BKIto4as oneparop STORAGE, u nznaraer Ha3HaueHUE UX NTapaMeTpPOB.

3aoanue 6

[TpuBecTH mpUMeEpH! WCHOJIB30BAHUS ONEPATOPOB CHCTEMBl HMHUTAI[MIOHHOTO MOJICIHPOBAHUS
GPSS cBsizanHBIX cO cOOpOM CTAaTUCTUYECKON MH(pOpMAIMKM 00 OuepesiX U U3JI0XKUTh 0COOEHHOCTH
WX MPUMEHEHHUS.

Kpumepuu eévinonnenusn 3adanus 6

3amaHre CYUTAETCS BBITIOJHEHHBIM, €CITH: O0YYArOIIUICS TPUBOAUT MPUMEPHI HCITOTB30BAHHSI
OIIEpPaTOPOB CBS3aHHBIX €O COOPOM CTaTUCTHUYECKOW HMHPOpManuu o0 odepensx U H3Jaraet
0COOEHHOCTH MX IPUMEHEHHUS.

3aoanue 7

Wznoxuth HazHauenue omneparopoB TABLE u TABULATE cucrembl MMHTalMOHHOTO
monenupoBanus GPSS n Ha3HaueHHe UX mapaMeTpoB.

Kpumepuu eévinonnenun 3adanus 7

3amaHne CYUTAETCS BBITIOJTHEHHBIM, €CITH: O0YYarOIIUICS MPUBOANUT MPUMEPHI HCITOTB30BAHHS
oneparopoB TABLE u TABULATE u onucsiBaeT Ha3Hau€HUE UX NTAPAMETPOB.



3aoanue 8

W3noxuth 3HaYeHue mojei B (aiine oruera uIs ouepenei, yCTPOHUCTB M TaOIHIl CUCTEMBI
MMHTAIMOHHOTO MojienupoBanus GPSS.

Kpumepuu eévinonnenusn 3adanus 8

3aaHue CUMTAETCSl BBIIOJHEHHBIM, €CH: 0OydYaloluiics u3jlaraeT 3HaueHue moisiei B daiiie
oTYeTa JUIsl OYepeieid, yCTPOMCTB U TaOIUII.

3aoanue 9

IIpuBecTH mpUMepbl UCHOJIB30BAHUS ONEPATOPOB CHUCTEMbl UMHMTALMOHHOTO MOEIUPOBAHUS
GPSS cBs3aHHBIX ¢ I3MEHEHUE IPHOPUTETOB U MAPIIPYTa IBUKCHUS TPAH3AKTOB.

Kpumepuu évinonnenusn 3adanus 9

3amaHre CYUTAETCS BBIMOJIHEHHBIM, €CIIH: 00YYarOIUIACs TPUBOAUT MIPUMEPHI UCTIOIH30BAHUS
OIIEpPAaTOPOB CBA3AHHBIX C N3MEHEHHE IPUOPUTETOB U MapUIpyTa ABUKEHHSI TPAH3AKTOB.

3aoanue 10

N31mouTh ciocoObl OKOHYaHUS MOJICIIMPOBAHUS B CUCTEME UMUTAIMOHHOTO MOJICITHPOBAHUS
GPSS.

Kpumepuu eévinonnenusn 3aoanus 10

3amaHue CUMTAETCsl BBIIOJIHEHHBIM, €CIIHM: OOydYarolluiicsa H3laraer XoTs Obl OJuH crocod
OKOHYAHUS MOJICITUPOBAHHUS.

3aoanue 11
Pemmmte oHy M3 mepeunciieHHbIX HUOKE 3a71a4d 1..17 10 yka3aHuIo mpernoaBaTesis.

1. Jlns cTanmoHapHOTO MOTOKA COOBITHM ¢ A =1[1/C] HaliTH BEpOATHOCTH, YTO 3a UHTEpBAI T =1
¢ a) He Tpou30iAeT HU 1-ro coObITHS, 0) Mpou3oKIeT OoJiee OAHOTO, B) TPOU30MIET POBHO |
coObITHE.

o Jlns mpocreiimero MmoTtoka COOBITHH BBIYHCINTH BEPOATHOCTH IOSBICHUS HMHTEpBala,
3Hau€HUE KOTOPOTO MEHbIIIE MAaTEeMAaTHYECKOTO OKUIAHHS CIy4alHOTO WHTEpBalia MEXIY

coObITHAMU T
3. BbluMcIIUTENbHAsS CHCTEMA, MOXKET HAaXOAUTHCA B IBYX COCTOSHHAX: So - oxumaHue, Si -

0.8 0.2
COCTOSIHME CY€Ta, MPU TOM BEPOSTHOCTH Tepexoja 3aaaHbl Marpuiied P =

0.1 0.9
Haiiti BepOsATHOCTH HAXOXICHUS CUCTEMBI B KaXXJOM M3 COCTOSIHUM B YCTAaHOBHBILIEMCS

pEXHME.
4. BpluncnurenbHas cucremMa 0e3 pe3epBUpoBaHHUS cocTOUT u3 ofgHoi OBM. Cpennee Bpems
6e3oTkazHoil paboTel 1000 wacoB, cpenHee Bpems peMoHTa oTkazaBuiedd O9BM 10 gacos.
HaiiTu BeposATHOCTD HaX0X/AEHUS CUCTEMBI B HEUCIIPABHOM COCTOSIHHH.
5. BrruncnurenbHas cucTemMa ¢ IBYXKpPaTHBIM Pe3epBUPOBAHUEM, T.€. CUCTEMa paboTaeT, moka
pabotaet xoTs 0661 oqHa OBM u3 nByx. Cpennee Bpemsi 6€30TKa3HOM paboThl kKaxkmoit OBM
1000 yacoB, cpeaHee Bpems peMoHTa oTkazaBiied OBM 10 uwacos. [Ipu oTkaze obenx
MallMH, OHM PEMOHTUPYIOTCA  TapajuieJbHO JByMsl Opuragamu. HaliTu BeposTHOCTDH
HaXO0XJIEHUsl CUCTEMBI B HEMCIIPABHOM COCTOSIHUH.
6. CrneunanusupoBanHas OBM myHKTa npoOTHBOBO3AYIIHOM 00OpPOHBI HMeeT 3
HE3aBHCHMBIX KaHaja HAaBEJCHMS pakeT Ha LEJM, KaXIblil KaHal MOXET HAaBOAWUTH OJHY DPAakKeTy.

Cpennee BpeMsi HaBeldeHHMs U =3MHUHYTH, Bpems HaBeleHHs CIIy4aiiHO W PaCIpENENeHO II0
SKCIIOHEHIIMAIBHOMY 3aKOHY. [IOoTOK Ienei Tak ke CiaydalHbId M NMPOCTEHIINI ¢ MHTEHCUBHOCTBIO
enb
=14
MUH

. Haarnomy npumepy cootBercTByeT CMO M/M/3/0 ¢ oTkazamu B 0OCTyKMBaHUH, TaK Kak



8

LleJIb, TOSBUBLIAACA B MOMEHT 3aHATOCTH BCEX KAHAIOB, OCTAE€TCS HE AaTaKOBaHHOM, T.e. He
oOciry>xeHHOH. HaiiTi Bce ocHOBHBIE XapakTepucTuku fanaoii CMO.

7. CMO M/M/1
Ouepeab
ALL/c] vic
> » OA —»
L =0.01[1/c], v=80 [m/c], T = % =100c

Tpebyercs naiitu @, | .

8. Mus mpocreiimeit CMO M/M/1 usBectro A wiu Tep, | wim U. Haiit W, um .

9. “Kaxosu ycirosne crantnonapror-padors CMO M/M/n nipu 3aganubix A wiu Tep, L wim 07?
10. CMO M/M/1. Beictpoaeiicteue OA: B :106%; CpelHss TPYNOEMKOCTbh OJJHOM 3asiBKH,
¢

MPOXOSAIICH Uepe3 CUCTEMY 60 =8*10%mn: A = 21; A, = 53; A= 31; Haiitu Bce ocHOBHBIE
C C C

_> v
A
> —>
A, A
—>

xapaktepuctuku CMO: cpennee BpeMs oOcimyXuBaHUA, KOXDOUIMEHT 3arpy3ku, CpeaHee
BpeMsl OXXKHUJaHUS B ouyepenu W npedbiBaHuss B CMO, cpenHio AMWHBI odepenu U KodhduiueHt
MYJIBTHITPOTPAMMHUPOBAHHS.

11. Jna CMO M/M/2,

—> v —
1210 B v =0.08
> —
A
—>
A v =0.08

MMEIOIIEH T K€ MCXOJHBIE JaHHbIE, 4TO W B 3a7ade 10, HAUTU OCHOBHBIE XapaKTEPUCTHUKH
CMO: cpennee Bpems o0CIyXUBaHUS, KO3(PPULUMEHT 3arpy3KH, cpeiHee BpeMsl 0)KUJaHHUS B OUEpean
u nipedpiBarmst B CMO, cpeHIO0 JTUHBI 09epend U KOdUITMEHT MYIbTHITPOTPAMMHPOBAHUSI.



12. s CMO M/M/n ¢ xoHe4yHO# odepebio JmuHOM K:

l..=k O vV

A OA1 /1060

: k ...... —>
2

OAn
l()ink'
HaiiTH OCHOBHBIC XapakTtepuctuku: W, 1, p, K, M0 -? A, A, P, P, —?

13.  JIna CMO M/G/1 ¢ Ge3npropUTETHON TUCIMILIMHON 00CTyKHBaHUS

A A(R<D
—

A 4

A

—>

C UCXOIHBIMHU JaHHBIMU:
A=2, V=01 y» =0;
A, =5, V,=0.06; y,=1
=3 ;=01 y,=2.
HAliTH OCHOBHEIC XapaKTCPHUCTUKHU CMO: cpeaHee BpCMA OXHUAAaHUA B O4YCPCIU H

npeObiBanus B CMO B cpefHEM 1O BCEM TPEM MOTOKAM U 10 KaXA0MY B oTeiabHOCTH. Haiitu obmue
U OTAENbHBIE MO KaXJOMY MOTOKY JJIMHBI odepenu M KO3(h(HUIMEHTH MYJIbTHIIPOrPaMMHUPOBAHUS.

Haiitu cpeanee mo CMO Bpemst 00cTyKUBaHUS.
14. lns CMO M/G/1 ¢ 0OTHOCHTENbHBIMH IPHOPUTETAMHE

A

As AR <)

—>

\ 4
>

2’3

—

C UCXOJHbIMU JaHHBIMMU:
A=2,v,=01 y,=0;
A, =5, V,=0.06; y,=1
=3 ;=01 y,=2.
HaliTH OCHOBHBIE XapPaKTCPUCTUKHU CMO: CpeaHee BpEMs OXUIaHHUA B O4YCpCAU U

npedsiBarust B CMO B cpeiHEM 10 BCEM TPEM MOTOKAM U IO KaXIOMY B OTAenbHOCTH. Haiitn olmiue
U OTJIeNbHBIE TIO KaXKIOMY MOTOKY ATUHBI ouepenu U Kod(h(GUIMEHThl MYJIbTUIIPOTPAMMUPOBAHHUS.

Haiitu cpegaee mo CMO Bpemst 00cTyKMBaHUS.
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15. JIna CMO M/G/1 ¢ abcomoTHBIMU IPHOPUTETAMHI

As AR <1)

\ 4
>

2’3

—

C UCXOJIHBIMH JIaHHBIMHU:
A=2, =01 y=0;
A, =5, V,=0.06; y, =1
=3, ;=01 y,=2.

HaliTU OCHOBHbIE  xapaktepuctuku CMO:

npebsiBanus B CMO B cpeiHEM IO BCEM TPEM MOTOKAM H 10 KaXIOMy B OTAelbHOCTH. HaliTi o0mue
U OTAEIbHBbIE MO KaXJIOMY IMOTOKY JJIMHBI odepelu M Ko3(h(UIMEHThl MYJIbTHUIIPOrPaMMHUPOBAHUS.

Haiitu cpeanee mo CMO Bpemst 00cTyKUBaHUS.
16. ITposeputs 3akon Knetinpoka mist CMO u3 3agaug 13, 14 u 15.
17. JIns croxacTU4ecKoW MOJEIN BBIYMCIUTEIBHONM CHUCTEMbI COCTaBUTh CUCTEMY YpaBHEHMI

JUISL HAXO0XKJIEeHUSI MHTEHCUBHOCTEHM MOTOKOB HA BXO/I€ KaXKA0I0 OTASIHHOIO CMO.

cpeaHee BpCMA OXHAAaHUA B O4YCPCIU H

Mp OI
o1
A e T ey o,
So
v, MK
OA21
Py B 2 p,
A, I_ OA22 — A,
2
_ V. O3
V5 05 P35 OA31 —'VS ’—Pls
Pey OA5 A
v, O4
As A5 OAd 4 l:l P,
CK 23T P, A4
CK 1aT

Kpumepuu e¢vinonnenun 3aoanus 11
3ajiaHue CUMTAETCs BBINOJHEHHBIM, €CIIM: OOYyYaroluiicsi Ha OCHOBE 3HAaHUI 00 OCHOBHBIX

AHAJIUTUYCCKUX MOACIAX CHUCTEM MacCOBOTO O6CJ'Iy>KI/IBaHI/I$I KaKk OCHOBBI MOJCIIMPOBAHUA
BBIYUCIIUTEIIBHBIX CUCTEM IPABUJIBHO W ITOJHO OTBETUT HA BOIIPOCHI, 3a/IaHHBLIC B COOTBGTCTBYIOHIeﬁ

3aaaudc.

BOHpOCBI 110 3aKPCIJICHUIO TCOPCTUICCKUX 3HaHPII>i, yMCHI/Iﬁ 1 HAaBBIKOB, IIPCAYCMOTPCHHBIX

KOMITETCHIHSIMU (BOMPOCHI K IK3aMEHY):
1 MogenupoBaHue Kak METOJ TO3HAaHMS M METOJA PEUICHUS TeXHWYecKnx 3aaad. OOmactu

HpI/IMeHeHI/ISI MO)IeJ'II/IpOBaHI/IH
2 TpeboBanus k mogenu. Knaccudukarus moaenei

3 Dramnbl MOAEINPOBAHUS
4 MopenupoBaHrue BBIYUCIUTENbHBIX W HMHPOPMAIMOHHBIX cucTeM. llenb u  ypoBHH

MOZACIINPOBAHUSA
6 MOI[GJ'II/IPOB&HI/Ie BBIYHUCIUTCIIBHBIX CHCTEM, IMPEACTABIICHHBIX CTOXAaCTHUYECKHUMU CETAMU

MaccoBOro 00CITyKMBaHUs
7 OCHOBBI UMHUTAIIHIOHHOTO MOJICTTHPOBAHHS.
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10 Crioco6s1 popmanmzanuu 00bEKTOB MOACIUPOBAHUS B UMUTAIIMOHHBIX MOJIEIISIX.
12 Jloruka paboThl CHCTEMBl UMHTAIMOHHOTO MoJienupoBanus GPSS.

13 IIpocreiimme MoaeIH B CHCTEME HIMUTAITMOHHOTO MoieupoBanus GPSS.

14 TonsiTre u knaccuuKaIus CIydaifHbIX IPOIECCOB

15 IToToku COOBITHI U UX CBOMCTBA

20
21

22
23

24

25
26
27

28
29

30
31
32

33
34
35

Knaccudpukanus CMO. Meronuka orpeieneHus: OCHOBHBIX xapakrepuctuk CMO.

OcHOBHBIE NapaAurMbl (HampaBJIEHUs])) MMUTALMOHHOTO MOJEIUPOBAHUA, B YEeM HX
ocobenHocTu?

CyTb CHCTEMHO-IMHAMUYECKOr0 MOAEIUPOBaHusA. OCHOBHBIE apXETUIIBI CHCTEMHON TUHAMUKHU.
Metone Monre-Kapno. CroxacTuyeckuil SKCIEPUMEHT B CHUCTEMAaX HMMMTALMOHHOIO
MOJIETIUPOBaHUs

OcHoBHBIE (DYHKIIMM pacTpeesieHus CIyYalHbIX BEIHYHH, UCIOIb3yEMbIE B CTOXAaCTHUECKUX
JKCIIEPUMEHTAX.

[Ipouenypa noAroTOBKY IaHHBIX AJI IPOBEIEHUS CTOXaCTUYECKOTO SKCIIEPUMEHTA.

CyTb areHTHOro MOAEIMPOBaHUs. 3HAYCHUE KapThl COCTOSIHUN B ar€HTHOM MOJEIMPOBaHUU
B3anmopneincTteue areHToB JApyr € JAPYIOM M BHEIIHEW Cpelod B  MYyJIbTHAr€HTHOM
MOJIETTMPOBAaHUH

HenpeppiBHOE U TUCKPETHOE MO/IETUPOBAHUE CUCTEM

OmMune  CUCTEMHO-IMHAMUYECKOTO  MOJCIMPOBAHMUS  OT  MOJEIMPOBAHMS  CIIOKHBIX
JUHAMHYECKUX CUCTEM

CyTb JUCKPETHO-COOBITUHHOTO MOJICIMPOBAHUS

[TpuHIUTIBI TPOEKTUPOBAHUS MOEIIEH MAaCCOBOTO OOCTYKHBAHUS

[TapagurMbl MMUTALMOHHOTO MOJEIMPOBAHUS MOJACPKUBAIOTCA B cucreMax Powersim u
AnyLogic

WuTterpanus Powersim ¢ BHEITHUMU UCTOYHUKAMU JTAHHBIX

[Iponenypa co3nanus aHUMAMOHHBIX HIMUTAIIMOHHBIX Mojienielt Ha AnyLogic

VYnpasieHne NpocTpaHCTBEHHON TMHAMUKON 0ObEKTOB



12
I[MTPUJIOXXEHUE
MHWHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHUNCKOMU OEJIEPAITNN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICHIET'O ObPA30OBAHUMA

«Psi3aHCKuU rocy1apCcTBeHHbIN paguoTeXHUYeCKUil yHuBepcuTeT uMeHUu B.®. YTkuna

KA®EIPA SJIEKTPOHHbBIX BBIYMCIIMTEJIBHBIX MAIIIMH

METOJUYECKOE OBECIIEYEHUE JJUCIUITIIMHBI

b1.B.03 «MaremaTn4eckoe 1 KOMIILIOTEPHOE MOACJIHUPOBAHUEC)
Hamnpagnenne noaroroBku
02.04.03 MaTtematnyeckoe oOecriedeHne u aIMIHICTPHPOBAHHE

HH(bOpMaHHOHHBIX CHCTCM

OIIOII akaneMuyecKo MarucTpaTypsl
«buznec-ananu3 1 MPOEKTUPOBAHUE MH(POPMALIMOHHBIX CUCTEM»

KBanudukarus (CTeneHb) BHITYCKHIKA — MarucTp

Ps3ann, 2020 r.
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1. Ilnan npakTH4ecKux pador.

Tema 2. Boluuc/uTeIbHbIe CHCTEMbI KAK 00beKThI MOIeJIMPOBAHUS.

IpakTnyeckoe 3ansatue Ne 1 (4 w4aca). IIpoBepka BO3MOKXHOCTH OOECICUCHUS
BBIUMCIUTENFHON CHCTEMOM 3aJaHHON KOH(UIYpallUd OMNPECNICHHBIX MOTpeOHOCTeH IO
nepegade u oOpaboTke cooOmeHuit (MOTPeOHOCTH (OPMYIHPYIOTCS B BUIE HEKOTOPOTO
KpUTEpUs ONTUMHU3ALNU U orpaHudeHuit); OnpeeneHue 4yBCTBUTEIbHOCTH BbIUMCIUTEIBHOM
CHUCTEMBl K M3MEHEHHUIO XapaKTePHCTUK €€ YCTPOMCTB M ONTUMAIBHOW KOH(UTYpaILHH
cuctembl. OrmpeniesieHre XapaKTEPUCTUK 3arpy3ku 00OpyAOBaHUs, Mpolecca 00CITyKUBaHUS
3asBOK U [1apaMEeTPOB OYEPEIEH.

Texkymmii KOHTPOJIb — YCTHBII OMpPOC MO pe3yJibTaTaM yCBOEHUS JIEKIIMOHHOTO MaTepuaa.
Pemienue 3a1au Ha TPAKTUYECKUX 3AHITHUSIX.

Tema 3. MeToabl MOeJIMPOBAHNS TUCKPETHO-COOBITUHHBIX M TMHAMUYECKHUX CHCTEM.
IpakTuyeckoe 3ansaTue Ne 2 (6 yacoB). Croxactuueckue cetu CMO kak MOJIEIN CUCTEM.
Tekymmid KOHTPOJIb — YCTHBIM ONPOC MO Pe3yJIibTaTaM yCBOCHUS JICKIIMOHHOTO Marepuala.
Perenue 3a1a4 Ha MPaKTHUECKUX 3aHATHUSAX.

Tema 4. MeToabl areHTHOTO MO/IEJINPOBAHMS.

IMpakTnyeckoe 3ansaTue Ne 3 (6 yaco). Pa3paboTka areHTHBIX MOJIE/ICH CHCTEM. B TOM YHCIIE
BBIYMCIIMTEIILHBIX CUCTEM.

Texkyumuii KOHTPOJIb — YCTHBI ONPOC IO PE3yJbTaTaM YCBOCHHS JICKIMOHHOTO MaTepuaa.
Pemienue 3a1ad Ha MPAaKTUYECKUX 3aHATHUSX.

Tema 5. MeToabI CTOXaCTHYECKOT0 HMHATAIIMOHHOT0 MOJAECJTUPOBAHMS.

IIpakTnyeckoe 3ansitue Ne 4 (4 wyaca). MeTtoasl aHamu3a CHCTEM C  TOMOIIBIO
CTOXaCTHYECKOT0 UMUTALIMOHHOTO MOAEINPOBAHUS

Texymmii KOHTPOJIb — YCTHBII ONpPOC MO pe3yJbTaTaM yCBOEHUS JIEKIIMOHHOTO MaTepuaia.
Pemenue 3a1a4 Ha MPaKTUYECKUX 3aHATHUSAX.

Tema 6. UHCTpPyMeHTAIbHBIE CPEACTBA MOJACTUPOBAHUSI.

IIpakTyeckoe 3ansitue Ne 5 (4 wuyaca). [locTpoeHune Mojnenel HHCTPYMEHTAIbHBIMU
cpencrBamu GPSS World u AnyLogic. MaTepnperanuu pe3yibTaToB MOJCTUPOBAHHUS
Texkymuii KOHTPOJIb — YCTHBIA ONPOC MO pe3ysbTaTaM yCBOEHHs JICKIIMOHHOTO MaTepHhaa.
Pemenue 3a1a4 Ha MPaKTUUECKUX 3aHATHIX.

2. TunoBble 3aJaHHsA B PAMKAaX CaAaMOCTOSITEJIbHOI PadoThI CTYAEHTOB JUIS YKPEIUICHHS
TEOPETUYECKUX 3HAHWHA, pa3BUTHs YMEHHA ¥ HaBBIKOB, MPEIyCMOTPEHHBIX KOMIIETCHIIUSIMU,
3aKPeIJICHHBIMU 32 JUCIATLTHHOM:

[enu u 3amaun MOAETUPOBAHUSI.

Knaccudukamnms moneneii.

DTanbl MOJAETUPOBAHUS.

CoObrtus. IToTokn cOOBITHIA.

CrnyuaitHbie IpOIECCHI

Tumossie CMO.

HNMuTanmmonHoe MoieTupoOBaHue.

OcHoBbl cucteMbl MojieupoBanus GPSS

. OcHOBBI cucTeMbl MoJienupoBanus AnyLogic

10 O6paboTka pe3yabTaTOB IKCIIEPUMEHTATBHBIX UCCIICTOBAHMI.
11. MopenupoBaHue BRIYUCIUTEIBHBIX cucTeM Ha 6aze CMO.

LCoNoOAEWNE
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12. Pa3paboTka CHCTEMHO-IMHAMHYECKOWM  HMMHTAIIMOHHOW  MOJAEIM Ha  TPUMEpE
MPEINPUATHS 110 TPOU3BOICTBY crenrann3upoBanHbix OBM (na Powersim).

13. Pa3paboTka UMHUTAIIMOHHOM MOJIEIH MPOCTON TMHAMHUYECKOM cucTteMbl (Ha AnyLogic).

14. Pa3paboTka MOJienH MaccOBOTO OOCTY>KMBaHHUs IOKyIaTelied Ha MpUMEpe Mara3uHa
rajpketoB (Ha AnyLogic).

15. Pa3paboTka MyJIbTHArCHTHOH MOJEIM TOBEACHUS JBYX-TPEX KOHKYPHUPYIOIIUX
MIPOU3BOIUTENIEH HA YCIOBHOM PhIHKE TOBApOB U yciyT (Ha AnyLogic).

16. Pa3paboTka CTOXaCTHYECKOW MOENH, MO3BOJISIOIIEH OIICHWBATH BIUSHHE Pa3IHYHBIX
pucK-paKkTOpOB HA MPUOBLIL YCIIOBHON KoManuu (Ha Powersim ninu AnyLogic).

17. Pa3zpaboTka WMHUTAIlMOHHOH MOJENM, HWHTETPUPOBAHHOW C  HH(POPMALMOHHBIM
Xpanuwmumem (MS SQL Server, Oracle) ¢ ucnosb30BaHHEM YCIOBHBIX CTATHCTHYECKUX
nannbix (Ha AnyLogic).

3. MeToauuecKkue YKazaHnus 1Jisd oﬁyqalomnxca M0 OCBOCHHIO TUCHHUIIIMHBI

JucuuninyHa npeaycMaTpyuBacT JIEKIUHA U IPAKTUYECKHAE 3aHATHS KaKIyI0 Henemo. M3yduenue
JUCLIUILIMHBI 3aBEpLIACTCS SK3aMEHOM.

YcnemHoe w3y4YeHHWE UCIHMIUIMHBI TpeOyeT TOCEImeHs JEeKIMKA, aKTHBHOM paboThl Ha
IPAKTUYECKUX 3aHATHUSX, BBINOJHEHHMS BCEX Y4YEOHBIX 3aJJaHMH MpernojaBaTelisi, O3HAKOMIIEHUS C
OCHOBHOMW M JIOTIOJIHUTEIBHOU JINTEPATYpPOM.

Yka3zaHusi B paMKax JIeKIUi

Bo Bpems JieKIIuu CTyIEHT JOJDKEH BECTH KPATKUK KOHCIICKT.

PaboTta ¢ KOHCHEKTOM JIEKIMH MpennojiaraeT MpPOCMOTP KOHCIEKTAa B TOT K€ JIEHb IOCIE
3aHsTuil. [Ipr 3TOM HEOOXOAMMO TIOMETHTh MaTepUAIIbI KOHCIICKTA, KOTOPBIC BBI3BIBAIOT 3aTPyHCHUS
il MoHUMaHus. [Ipu 3ToM 00ydYaromuiics AOJDKEH CTapaTbCs HAMTH OTBETHI HA 3aTPyIHUTEIHHBIC
BOMPOCHI, HCHOJb3ys PEKOMEHAYyeMylo JuTepaTypy. Eciaum eMy caMocTOSTEeNbHO HE YyAaloch
pazo0parbcsi B MaTepualie, He0OX0auMO C(hHOPMYIHUPOBATH BOMPOCH U OOPATUTHCS 32 TOMOIIBIO K
MIPETo/IaBaTeNi0 Ha KOHCYIbTAUK WK ONvpKaliIen JIeKInu.

OOyyaromMcsi HEOOXOJUMO PETYJISIPHO OTBOJAUTH BPEMs JUIsl TOBTOPEHUSI TNPOHUJIEHHOTO
MaTepuaa, poBepsist CBOM 3HAHUS, YMEHHS U HABBIKHU 110 KOHTPOJIbHBIM BOIIPOCaM.

Yxka3aHusi B paMKax NPaKTHYeCKHUX (CEMUHAPCKUX) 3aHATHI

[TpakTueckue (CeMUHApCKHE) 3aHATHS COCTaBISIOT BAXKHYIO 4YacTb Hpo¢ecCHOHaIbHOU
MOJITOTOBKM CTyJeHTOB. OCHOBHasl 1Liedb INPOBEJACHUS MPAKTHUYECKHX (CEMUHAPCKUX) 3aHATHH —
(hopMHpOBaHHE Yy CTYJIEHTOB AHAJUTHUYECKOIO M TBOPYECKOIO MBILIUICHUS IMyTEM HMPHOOpETEeHUs
IIPAKTUYECKUX HaBBIKOB.

MeTtonuyeckue yka3aHusl K MPaKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM MO JUCHMIUIMHE HAPSAILY
¢ paboueil mporpaMmoil U rpagukoM yuyeOHOTro Mpolecca OTHOCATCS K METOJAWYECKUM JOKYMEHTaM,
OIIpENIENIAIONUM ypOBEHb OpraHu3allik W KadecTBa oOpas3oBaTenbHOro mporecca. Cozaep:kaHue
MPAKTUYECKHX 3aHATUN PUKCUpYyeTcs B pabouelt mporpaMMe TUCIUILTUHBI B pa3zene 4.

Baxuneiimeli cocrapmustomneii 10001 GOpMbI MPaKTUUECKUX 3aHATUN SBISIOTCS YNPaKHEHUS
(3amanust). OcHOBa B yHpaXHEHUHU — MPUMEP, KOTOPBIA pa3OupaeTcst ¢ MO3ULUN TEOpUH, Pa3BUTOHN B
nexuuu. Kak mnpaBuio, OCHOBHOE BHHMMaHME YJensercs (OPMUPOBAHUIO KOHKPETHBIX YMEHHH,
HAaBBIKOB, YTO U OINPEACIAET COJEP/KAHUE AESITEIBHOCTH CTYIAEHTOB — PELIEHHUE 3ajad, YTOYHEHHE
KaTeropuil ¥ MOHATHI HayKH, SIBISIONIMXCS IPEINOCHUIKON MPABUIIBHOTO MBILIUIEHUS U PEeYH.

[TpakTHueckue (CEMMHAPCKUE) 3aHATHUS BBINOIHSIIOT CIEAYIONUE 3a0aUu:

— CTUMYJMPYIOT PETYJIIPHOE H3Y4YEHHE PEKOMEHAYEMOW JIMTEPATyphbl, a TAaKK€ BHUMATEIbHOE

OTHOIIEHHE K JIEKIIUOHHOMY KYPCY;

— 3aKpeIUISIOT 3HaHUS, MOJYYEHHbIE B MPOLECCE JIEKIIMOHHOTO OOYYEHHS M CaMOCTOSATEIbHOU
paboThI HAJ JTUTEPATYPOIA;
— pacmupsoT 00beM MpopheCCHOHATBLHO 3HAYUMBIX 3HAHUN, YMEHHUI U HaBBIKOB;
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— TIO3BOJIAIOT MIPOBEPUTH MPABUIHLHOCTH PaHEEe MOJYYCHHBIX 3HAHU;

— TPHUBHUBAIOT HABBIKK CAMOCTOSTEIHHOT'O MBIIIJICHHSI, YyCTHOTO BBICTYIUICHHUS,

—  CIOCOOCTBYIOT CBOOOIHOMY OIEPUPOBAHUIO TEPMHUHOJIOTHEIH;

— TPEACTABISAIOT TPENOAABATENI0 BO3MOXHOCTh CHUCTEMATHUECKH KOHTPOJIUPOBATh YPOBEHB

CaMOCTOSITENIbHON PabOTHI CTYJICHTOB.

[lpy MOATOTOBKE K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM HEOOXOIAMMO MPOCMOTPETH
KOHCIIEKTBI JICKIMH U METOJMYECKUE yKa3aHHs, pEKOMEHIOBAaHHYIO JIUTepaTypy MO JaHHOW Teme, a
TaK K€ MOJrOTOBUTCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI.

B Xoze BBINOJIHEHUS WHIWUBUIYATbHOTO 3aJaHUS MPAKTUYECKOTO 3aHATUS CTYJACHT TOTOBUT
oryer o pabore (¢ momompio oducHoro makera Open Office mam apyrom pemakTope IOCTYITHOM
CTYACHTY). B oTueT 3aHOCATCS pe3ysbTaThl BHIMOJHEHUS KaXIOro IyHKTa 33jJaHus (aHaiau3 3ajayd,
HaliICHHBIC ITyTH PEUICHUS, MOSCHSIOIINE CXEMBbI, IHarpaMMbl, TpaduKu, TaOIHIIbI, PACYEThI, OTBETHI
Ha BOIPOCHI IyHKTOB 3aJ[aHHsA, BBIBOABI IO MpOAETaHHON pabore u T.1.). [Ipumepnsliii oOpazerr
oopMIIeHHS OTUETA TPEOCTABIISACTCS CTYICHTAM B BHJIC Pa3aTOYHBIX MAaTEPHAJIOB MJIH IPHIIAraeTCsI
K paboueil mporpamMme AUCIUTUIAHBL

3a 10 MHHYT 10 OKOHYAaHHS 3aHSATHUS IPEIOIABATENIb MPOBEPSET O0bEM BBINOJHEHHOH 3a
3aHATHE pabOTHl U OTMEYAET pe3ysIbTaT B pabodyem xypHane. OcTaBIInecss HEBBITOJTHEHHBIMH ITyHKTHI
3aJJaHHs TPAKTUYCCKOTO 3aHATHS CTYJCHT 00513aH JI0JIeIaTh CAMOCTOSITEIBHO.

[Tocne mpoBepkH OTYETa MPENOAaBaTEeNIb MOXKET MPOBOANUTH YCTHBIN HIIM MHCbMEHHBIN OIpOC
CTYJCHTOB JIJII KOHTPOJISI YCBOCHHSI UMU OCHOBHBIX TCOPETHUSCKUX U MPAKTUYCCKUX 3HAHUH IO TEME
3aHATHUS (CTYACHTHI TOJDKHBI 3HATh CMBICIT ITOJTyUYECHHBIX MU PE3yJITATOB U OTBETHI HA KOHTPOJIbHBIE
Borpockl). Ilo pesymbraTaM MpPOBEpKH OTYETa W ONPOCA BBICTABISETCS OICHKA 33 MPAKTUYECKOE
3aHATHE.

Yka3zaHus B paMKax NOATOTOBKHU K IPOMEKYTOYHOM aTTecTaAlMU

[Ipy moOAroToBKE K 3K3aMEHY B JIOMOJHEHHWE K HM3YYEHUIO KOHCIIEKTOB JICKIUH, Y4eOHBIX
MocoOuii, cnaiifioB U IPyroro pazgaTOYHOTO MaTepuayia MpPeayCMOTPEHHOro paboueil mporpammoit
JTUCIUTITUHBI, HEOOXOIUMO TOJIh30BAThCS y4eOHOM JUTEPATypoi, peKOMEHIOBAHHOW K HACTOSIIEH
paboueii mporpamme. [Ipy MOArOTOBKE K HAK3aMEHY HYXKHO M3YYUTh TEOPHIO: OIpPEAETCHHS BCEX
MOHATUHI Y MOJIXO0/bl K OUEHUBAHUIO 1O COCTOSIHUSA MOHMMAaHUS MaTepraia U CaMOCTOSTENbHO PEIIUTh
10 HECKOJIbKY THUIIOBBIX 3aJa4 U3 KaXKIOW TeMbI (B TOM CIy4yae €ClId TeMa MpeaycMaTprBaeT pelieHne
3amau). [lpu pemeHun 3amad Bcerna HEOOXOAUMO YMETh KAa4eCTBEHHO HMHTEPIPETUPOBATH HTOT
peLeHus.

Yka3aHusi B paMKax caMOCTOATEJIbLHOM padoThI CTYACHTOB

CamocrosTenbHas paboTa CTYAECHTOB MO AUCHUUILUIMHE UIPAeT BaKHYIO POJIb B XOJE BCETO
yueOHOro mpomecca. Meroauyeckue MaTepualbl M pEeKOMEHJAaluuud Juid  oOecredeHus
CaMOCTOSITENIbHOM pabOTHI CTYJIEHTOB TOTOBSTCSI IPENOAABaTeIeM U BBLAAIOTCS CTYJEHTaM B BHJE
pa3gaToOuHBIX MaTepHalioB WIM OGOPMIAIOTCS B BHUAE DJIEKTPOHHOTO pecypca HCIOIb3yeMOro B
pamkax cucreMbl quctaHionHoro ooyuenuss ®I'bOY BO «PTPTVY».



