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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

00y4eHHEe CTYJEHTOB: METOAOJOTUM TIOCTPOCHUS MOJEJIEH CIOXKHBIX CHUCTEM Ha OCHOBE
WH(POPMAIIMOHHBIX TEXHOJOTHUH;, HCCICJOBAHUIO CHCTEM C IIOMOIIBID MOJEIe cucTeM; 00paboTke
pe3yJIbTaTOB UCCIEIOBAHUM.

3agaun:

MaTeMaTHYeCKOe MOJCITUPOBAHUE MPOIIECCOB U OOBEKTOB Ha 0a3e CTaHIAPTHHIX MAKETOB aBTOMATH-
3UPOBAHHOIO MPOECKTUPOBAHUS U UCCIICIOBAHUI;

MIPOBEACHUE SKCIIEPUMEHTOB 110 33JaHHOW METOJAMKE U aHAIU3 PE3YJIbTATOB;

MPOBEACHUE U3MEPEHUN M HAOJIOICHNU, COCTABIICHUE OTMCAaHUs TIPOBOJUMBIX HUCCIICIOBAHMH, 101~
T'OTOBKA JAaHHBIX AJIA COCTABJICHUA 0630p0B, OTUYCTOB U HAYYHBIX Hy6HHKaHHfI.

2 MecTo JTUCUMILJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO MPOrpaMMbl

JucuuriauHa OTHOCUTCS K 00s3aTeNbHBIM JUCHUILIMHAM (MOJYJISIM) BapuaTUBHOW YacTu Ojoka /|
«lucuumivHel (MOIYIIN)»

[IpepexkBusuThl gucuuiuiunbl: b1./[.5.12.2 Mamemamuueckuti ananu3z

[ToctpekBu3uThl aucumiuiuHbl: b1 J[.B.15 [lpoexmuposanue npocpammHo-uH@OpMaAyUOHHbIX
cucmem

3 TpeGoBanus K pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I${

[Inanupyemble pe3ynbTaThl
00y4eHuUs M0 TUCIHUILINHE,

Konx n HanmeHoBaHue Kon n HauMeHoBaHME HHAMKATOpA
. XapaKTepU3yIOIUe 3TaIbl
(bopMHpyEeMBIX KOMIIETEHLUH JOCTH>KEHUS] KOMIIETEHLIUU
(dbopMupoBaHUS
KOMIIETCHIIUI
ITK*-2 Cnocoben [TK*-2-B-12 3HaeT 0OCHOBBI MOJICIMPOBaHUs | 3HATH: METObI IIOCTPOE-
WCTIOJIB30BATh METOMIBI U MPOIIECCOB U CUCTEM HUSI MAaTEMAaTHIECKUX MO-
uHCTpyMeHTanbHble cpenctBa | [IK*-2-B-13 [IpuMeHnsieT HHCTpyMEHTaJIbHBIE | 1eJiel CHCTeM; KOMITbIO-
MCCIIEIOBAaHMS OOBEKTOB CpeICTBa MOJICIIMPOBAHMS OOBEKTOB TEPHBIE CUCTEMBI MOJIEIIH-
npodeccuoHaIbHON npodeccuoHaIbHOMN 1S TeTbHOCTH poBaHus; GOpPMATU3ALHIO
JeSTeTbHOCTH OTMCaHM Tporiecca PyHK-

[IUOHUPOBAHUS CUCTEMBI;
OCHOBHBIE PUHITUIIBI TTO-
CTPOCHUS IMHUTAIMOHHBIX
MoJieNielt CUCTeM; 0COOEH-
HOCTH UMHUTAITMOHHOTO MO-
JIenupoBaHus Ha O0aze Q-
CXEM; METOJIbI TCOPHH ITjIa-
HUPOBAHUS YKCIIEPUMEHTA;
MeTO/IbI 00PaOOTKHU PE3yJib-
TaTOB MCCIEIOBAHUN U HX
WHTEPIIPETAIHH.

YMerTh: cTpOUTH
KOHIENTYyalbHbIE MOJEIH
CHCTEM MacCOBOTO
00CITy)KMBaHUS;
paspabarbIBaTh

MOJICIIUPYIOIITHE




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemblie pe3ynbTaThl

00y4YeHHUs MO TUCIUTUINHE,

XapaKTEPU3YIOIINE ITAIBI
¢dbopmupoBaHus
KOMIIETCHIINI

QITOPUTMbI UMUTALIUU
MPOIECCOB
(bYHKIIMOHUPOBAHUS
cucTeM; pazpadbaThiBaTh
porpaMMHbIe
HMHTAIIMOHHEIEC MOJICITH
CHUCTEM; OCYILIECTBIIATh
CTAaTHCTHYCSCKHI aHaJIN3
pe3ynabTaToOB
HCCIICIOBAHUM; OIICHUBATh
TOYHOCTb U JOCTOBEPHOCTh
pe3ynabTaTOB
HCCIICIOBaHUM.

Baajaernb: TexHosoruen
HMUTAIIOHHOTO
MOJICTTUPOBAHMS;
COBPEMEHHBIMU
MHCTPYMEHTAJIbHBIMU
cpencTBamMu
HMHTAIIMOHHOT'O
MOJICJIUPOBAHUS; METOJaMU
CTAaTHCTHYCSCKOM OICHKH
IMoKa3aTelieii KauecTBa
CHCTEMBI.

4 CTpyKTYypa U coep:KaHue TUCHHIINHBI

4.1 CTpyKTYypa AUCHMILIUHBI

OO0m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enHHUIL (216 akaeMHUecKuX 4acoB).

TpynoemkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB
7 cemecTp BCETO
OO0masi Tpy10éMKOCTh 216 216
KonrakTHasi pabora: 21,25 21,25
Jlexumu (JI) 4 4
ITpaktuueckue 3ansatus (I113) 8 8
Jlaboparopusie pa6boTs (JIP) 8 8
Koncynpranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 194,75 194,75
- CAMON0020Mo8Ka (NPopabomka u no8MopeHue IeKYUOHHO20 MAmepuand u
mamepuana y4eOHUKo8 u yueOHbIX NocoOull,
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- 10020MOBKA K PYOEIHCHOMY KOHMPOIO U M.N.)
Buj ntoroBoro KoHTpoOIA (3a4eT, IK3aMeH, ¢ epeHPOBAHHBIN JK3aMeH
3auer)




Paznensl nuCUIIIMHBL, U3y4aeMble B 7 ceMecTpe

KoanuectBo yacoB
Ne HaumeHoBanue pa3zeiionB ayAutopHad BHeay/I.
paznena BCETO pabota 6
a1 |3 [Jp | PO
1 MareMaTuyecKkre CXeMbl MOJICTUPOBAHUS CUCTEM. 33 1 1 1 30
2 CTraTHCTUYECKOE MOJICTTMPOBAHUE CHUCTEM. 33 1 1 1 30
3 AHamuTHYECKHE MOJEIU CUCTEM MacCOBOIO 33 1 1 1 30
00CITyKIBaHUSI.
4 OCHOBBI UMUTALIMOHHOTO MOJICIIUPOBAHUS CHCTEM. 33 1 1 1 30
5 Oc00EHHOCTH UMHUTAIIMOHHOTO MOJICITMPOBAHUS 34 2 2 30
cucrem B cpene GPSS.
6 [InannpoBaHuEe MAIIMHHBIX YKCIIEPUMEHTOB U 50 2 2 46
00paboTKa pe3yIbTaTOB MOJICITHPOBAHMUSI.
Hroro: 216 4 8 8 196
Bcero: 216 4 8 8 196

4.2 Coagepxanme pa3iejioB IUCHUINIMHBI

Paznen 1 MaremaTn4ecKkue cXeMbl MOAC/IMPOBAHUA CUCTEM

OCHOBHBIC TOHSTHS TCOpUU MOACIHNPOBAHHA CHCTCM. KJIaCCI/I(I)I/IKaI_[I/ISI BHIOB MOACIIMPOBAHUA.
O6HIa$I MareMaTndcCKasa cxXeMa MOACIIMPOBAHUS. MareMaTu4decKue CXCMBI MOACIIMPOBAHUA:
,Z[H(i)q)epeHHI/IaJIBHBIG YpaBHCHUS, KOHCUHBIC U BCPOATHOCTHBIC ABTOMATBI, HCIIPCPBIBHO - CTOXACTUYCCKUC
MOZCIIN, CETCBBIC MOJCIIN, arpCraTHbIC MOJACIIN.

Pazgen 2 CratucTuyeckoe MoieIMPOBAHUE CHCTEM

[ToHsiTHE CTAaTHUCTUYECKOTO OSKCIIEPUMEHTa, TE€HEepUpoBaHHME 0a30BOH  IOCIIEI0BATENbHOCTH
CllyyallHbIX 4YHces, TpeOOBaHMSA K JaTYMKaM CIy4dalHBIX YHCeN, FeHepUpPOBAHUE CIY4YalHBIX YHUCEN C
3a/IaHHBIM 3aKOHOM pacIpeaesieHus. MoaenMpoBaHne CIIydalHbIX BO3JEHCTBUNA Ha CUCTEMBI.

Pa3nes 3 AHanuTH4YECKHE MOIeJIM CHCTEM MAacCOBOI0 00CTy;KUBAHMS

[TonsiTne moToka coObITHH. MapKOBCKHE CITydaiiHbIe MPOIeCChl: MapKOBCKHI CIIy9ailHBIN MPOIECC C
JUCKPETHBIMU COCTOSIHUSIMHU U JTUCKPETHBIM BpeMeHeM; MapKOBCKUH Clly4ailHbIM MpOIecC ¢ AUCKPETHBIMHU
COCTOSIHUSIMM UM HENpepbIBHBIM BpeMeHeM. [loHsTue cuctemMbl MaccoBOro OOCHYXKHMBaHMSI —HX
KJacCUpUKALUA U XapaKTePUCTUKU I(H(HEKTUBHOCTU. AHATUTHUECKUE MOJIEIHN 3aMKHYTBIX U Pa30MKHYTHIX
CHCTEM MacCOBOI'0 00CTyKUBaHUS.

Pasznen 4 OCHOBBI HMHUTALITHOHHOTO MOACJIMPOBAHUA CHCTEM

®opmupoBanue Bo3jeHcTBUN. [IpUHIINIIBI TOCTPOEHUSI MOAETUPYIOIIHNX anropuTMoB. CriocoObl mo-
CTpOEHHUsI Mojenupyomiero anropurma. OcoOEHHOCTH MUMHUTALMU Tpolecca (PYHKIIMOHUPOBAHUS CHCTEMBI.
Monenupyromue aaropuT™Mbl MpoueccoB (YHKIIMOHUPOBAHUSI CHUCTEMBI: JE€TEPMUHHUPOBAHHBIN, CHHXPOH-
HBIN, ACUHXPOHHBIM.

Pa3nen 5 OcoGeHHOCTH HMHTAIIMOHHOIO MOJIeJINPOBaHusl cucteM B cpene GPSS

dopmam3anys onucaHus mnpoiecca GyHKIIMOHUPOBAHUS CUCTEMBI: IOHATHE UMUTAIIMOHHOTO MOJIe-
JUPOBAHUs, AITOPUTMHUYECKAss MOJCNb Ipoiecca. [IporpaMMHbIe HMHTAIIMOHHBIC MOJEIH: aHAIU3 OJHO-
BPEMEHHBIX COOBITUH, yrpaBistonmii anroput™. [Tpunmuns! opranuszanuu cucreMsl GPSS. Cpena u gpyHk-
[MOHANIbHASL CTPYKTYpa si3bika: BBeAeHHe B cuctemy GPSS; ommcanne o0beKTOB; opMaThl ONMUCAHUS Olle-
paTopoB OJOKOB M KOMaHJ; CTaHJApPTHBIE YHCIOBBIC aTpUOYTHI. TEeXHOIOTHS MPUMEHEHHUS] CHCTEMBI IS
UMUTAIH (QYHKIIMOHUPOBAHUS CUCTEM MacCOBOTO 0OCITyKUBaHUS.

Pazgen 6 IlnaHupoBaHMe MAIIMHHBIX JKCIEPUMEHTOB M 00padoTKa pe3yjabTaTOB
MOJeJIMPOBAHUSA



OcHoBHble MOHATUS. DaKTOpPHOE MPOCTPAHCTBO, Kiaccupukauus ¢GakTopoB. Buasl miaHoB
IKCTIepUMEHTOB. [lomHBIM W ApoOHBIM (aKTOpHBIE TUIAHBL. TaKTHYECKOE IUIAaHUPOBAHWE MAIIUMHHBIX
9KCIIEpUMEHTOB. OIpeneneHre HadajdbHBIX YCIOBUH M MX BIMSIHMS Ha JOCTHKEHHE YCTaHOBUBLIMXCS
pe3ynbraToB MojenupoBaHus. (OOecriedeHHe TOYHOCTH U JOCTOBEPHOCTH pe3ynbTaToB. (CrocoObl
MOHMKCHUSI JUCIIEPCUN OIICHOK XapaKTePUCTUK cHuCTeMbl. OcoOEHHOCTH (MKCAIMM U CTATHCTHYECKOU
o0paboTku pesynbraTtoB. Kputepun cornmacusi. AHanu3 U MHTEPHpPETAlUs PEe3yJbTaTOB MOJEIMPOBAHUS:
KOPPEJALIMOHHBIN, PETPECCUOHHBIN U JUCIIEPCUOHHBIN aHAJIN3.

4.3 JlaboparopHblie padoThI

Ne JIP Ne HaunmenoBanue 1ab0paTopHbIX paboT Kosr-s0
paszznena 4acoB

1 2 MojenupoBaHue CTOXaCTUYECKON CUCTEMBI. 1

2 3 MopenupoBaHHe IEMEHTOB CHCTEM MacCOBOTO OOCTYKUBaHHS B 1
cpene GPSS.

3 4 HccnenoBanre MHOTOKaHAIBHOM CUCTEMBI MACCOBOTO 0OCTYKMBAaHUS 2
¢ otkazoM B cpeae GPSS..

4 5 HccnenoBanue pa3oMKHYTONH CUCTEMBI MAaCCOBOTO OOCITYKHBAHHUS C 2
oxkunanueMm B cpeae GPSS..

5 5 HccnenoBanue 3aMKHYTON CHCTEMbI MACCOBOTO OOCITY>KMUBaHHUSI C 2
oxkunanueMm B cpene GPSS..

| | Uroro: ’ 8 |

4.4 llpakTUyeckue 3aHATHA (CEMUHAPDI)

No Kon-Bo
Ne 3anaTHs Tema
paszena 4acoB
1 1 Pa3pa0oTka MaTeMaTHUYECKUX MOJIeNel JMHAMUYECKUX OOBEKTOB. 1
2 1 [TocTpoeHre MOAETUPYIOLIEro aaropuT™Ma JIsl UCCIIEOBAHUS TIepe- 1
XOJIHOTO NPOLIECCA CUCTEMBI.
3 2 IIpoBepka nceBaOCIy4aitHOM TOCIIEA0BATENEHOCTH CIIy4alHBIX YU- 1
CEJI HA PAaBHOMEPHOCTD U CIy4allHOCTb.
4 2 IIpoBepka nceBaOCIy49ailHOM MOCIEN0BATENBHOCTH CIIy4YalHbIX Y- 1
CEJI Ha HE3aBUCUMOCTb.
5 3 [TocTpoeHne KOHLENTYaJIbHOM MOJENN CHCTEMBI MaccOBOTO 00- 1
CITY)KHBaHUSI.
6 3 PacueT nokasareneii KauecTBa CUCTEMbI MAaCCOBOTO O0OCITYKHBAHHUS. 1
7 4 IToctpoenue monenupyroniero anropurMma CMO ¢ oxxuaHueM. 1
8 5 ITpoBepka aieKBaTHOCTH UMUTALIMOHHOW MOJIETIN CUCTEMBI. 1
\ [Uroro: | 8 |

5 YueOHO-MeTOANYECKOE 00ecrIeueHne TUCIHILITHHDI
5.1 OcHoBHas auTEpaTypa

5.1.1 CogetoB b.5. MoxpenupoBanue cuctem: Yuebnuk ans By3os/ b.5I. Coseros, C.A. SIkoBieB. —
M.: Beicm. mk., 2007. — 343c.



5.1.2 CogseroB, b. {. MopenmupoBanue cucrem [TekcT| : mpakTUKyM: y4deOHOE TOCOOHue Iist
OakajmaBpoB: Yy4YE€OHWK [JIi CTYJIEHTOB BY30B, OOydwaromuxcs 1o HampasieHusM "HHpopmartuka wu
BbIuucnuTenbHas Texuuka" u "Mudopmanuonnsie cucremsl" / b. . Coetos, C. A. Sxosnes; C.-Iletep®.
roc. ANEKTPOTEXH. YH-T.- 4-€ u31., mepepad. u mon . - Mocksa : FOpaiit, 2014. - 296¢.

5.1.3 Tlaanuer B.B., KomnbrorepHoe mMoaenupoBanue [DIeKTpOHHBIN pecypc]: YueOHoe mocobue /
B. B. IlammueB, H. A. ConoBeeB; - Openbypr: I'OY OI'Y, 2008 — 130c. Pexum nocryna:
http://artlib.osu.ru/web/books/metod_all/2698 20110926.pdf

5.2 JlonosiHuTEIbHAS JINTEPATYpPa

5.2.1 Benrtuens E.C. 3agauu u ynpaxHEHUS 110 TEOPUU BEPOSITHOCTEH: YueOHOE TTocodue amsi CTY/I.
Bry30B/E.C. Benrtuens, JI.A. OpuapoB. — M.: U3narenbckuii ieHTp «Akagemusi», 2003. — 448c.

5.2.2 [lannues B.B. Ouenka 3GpeKTHBHOCTH CUCTEM MaccOBOTr0 oOcmykuBanus B cpene GPSS
World: Metonnueckue yka3aHus K BBIMOJHEHHUIO Ja0OPaTOPHBIX paboOT 1Mo AuciuiuinHaM «MojenrupoBa-
Hue» u «Teopus sxcniepumentay / B.B. [Tanuues, [Dnekrponnsiit pecypc] — Openbypr: TOY OI'Y, 2013. —
85¢. Pexxum mocryma: http://artlib.osu.ru/web/books/metod_all/3690 20130626.pdf

5.3 llepuoauueckue U3IaHUA

Martematuueckoe MoenupoBanue: xKypHai. - M.: U3n. ArenctBo «Pocmneuatsy, 2022.
NubopMannoHHO-U3MEPUTEILHBIC U YIIPABJISIONINE CUCTEMBIL: XKypHaIL - M.: Pannorexnuka, 2022.

5.4 UnTepHeT-pecypcsbl

I'mypman B.E. PykoBOACTBO K PEILIEHHIO 3a/1a4 10 TEOPUU BEPOATHOCTEN U MATEMAaTUYECKOM CTaTU-
cTukK,. zadanonadom.ru » taxonomy/term/46

Cucrema monenupoBanust GPSS World, http://www.Minutemansoftware.com/Student Version

5.5 TlporpammHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMBI

OneparrionHast cuctema: Microsoft Windovs

[Taker HacronbHbIX mpuinokenuit: Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

Cpenactsa yis pa3pabotku u poektuposanust: Microsoft Visual Studio.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIIMHBI

VYyeOHble ayIUTOPUM MJIS TPOBEACHMS 3aHATHH JIEKIIMOHHOTO  THUIMA, CEMHUHApCKOTro  THIIA,
KYpPCOBOTO MPOEKTUPOBAHUS, JUUISl MPOBEIECHUS TPYNIOBBIX M WHIUBUAYAIbHBIX KOHCYJbTAIMi, TEKYILErO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTal|H.

AynuTOpUN OCHAIIEHbI KOMIUIEKTaMH YY€HHYECKOW MeOenH, TEXHHYECKUMH CPeJICTBaMU 00y4YeHMUs,
CITy>KaIllMMU JUJIs TIpeJICTaBlIeHHs yueOHOH nHdopMaliy 60IbIION ayAUTOPUH.

Jlns mpoBesieHust IPaKTUYECKUX U TaOOPATOPHBIX 3aHSITUN HCIOIB3YETCSI KOMITbIOTEPHBIN Kilacc,
OCHAIIIEHHBIH KOMITBIOTEPHOM TEXHUKOM, YIOBIETBOPSIONIEH TpeOOBaHUAM K KOH(PUTYpaLIMU arnapaTHOro
o0ecrnedeHuns: UCIOIb3YEMBIX IIPOrpaMM.

[ToMemienue 1iIst caMOCTOSTENLHOM pabOThl 00YYArOIMXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
moAKIIoueHHON K cetu "MHTepHeT", W oOecrnedeHHeM J0CTyna B JJICKTPOHHYIO HWH(OPMAIMOHHO-
obpazoBarensHyt0 cpexy OI'Y.
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