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1. Heap U muIaHUpyeMble pe3yJIbTaThl 0CBOEHHUsI TUCIUIIHHBI (MOTYJIs1)

Llenbro 0CBOCHMS IUCHHUIUIHHBI SBJISETCS (GOPMUPOBAHUE CSIYIOIMIUX KOMITIETCHITU:

— OIIK-3— crmtocoOHOCTh TPOBOJHUTH aHATU3 MaTeMaTHYeCKUX MOJCNeH, CO3/1aBaTh
WHHOBAIIMOHHBIE METOJbl PELICHUs MPUKIAIHBIX 3a/a4 MPO(ECCHOHATBFHON NEATENbHOCTH B
oOnacTi UHPOPMATHUKH U MATEMATUYECKOT'0 MOJICTMPOBAHUS;

—I1K-3 — cnocoOHOCTh  TPOM3BOJAUTH aHAIM3 OCOOCHHOCTEH  (DYHKIIMOHHPOBAHUS
MH(QOKOMMYHHUKAIIMOHHBIX CHUCTEM W TMPEIAOCTaBISEMbIX HAa HUX OCHOBE YCIYT, OIEHUBATh
KaueCTBO TMPENOCTABIIIEMBIX yCcIyr ©  (GOpMHPOBATH TpeOOBaHUS K  IOKa3aTeNsM
byHkuuroHupoBanus cepBrucoB MIC B COOTBETCTBHU C 3alIPOCaMU U OTPACIEBHIMU HOPMaMH.

PesynbpraTamMyn OCBOCHUSI TUCIHUIIINHBI SIBJISIFOTCS CIEAYIOIMIME UHIUKATOPBI JOCTHKEHHUS
KOMIIETECHIINH:

NOIIK-3.1. [TpoBoauT aHaIM3 MaTEMAaTUUECKUX MOJIEIEH U CUCTEM;

NOIIK-3.2. [IpumeHsieT MaTeMaTHYECKuEe MOJAETH, METOABI JJIsl PEIICHHs MPHKIIaIHbIX
3a71a4 TPOECCHOHATBHOM JCSTEIHOCTH

NTIK-3.1. OcymiecTBisieT BEIOOP METOIOB aHAIM3a U 00pa0OTKY JTaHHBIX ;

NIIK-3.2. OnieHuBaeT 3HAYUMOCTH IIApaMETPOB M IOKa3aTelel, XapaKTepPHU3YIOIIHX
MOTPEOUTENbCKIE CBOMCTBA YCIIYT, TPEAOCTABIISIEMBIX HH()OKOMMYHHKAITMOHHOW CUCTEMOH ;

NIIK-3.3. Onpenensier I10Ka3aTeNn KauecTBa (YHKIIMOHUPOBAHUS
MH(GOKOMMYHUKAIMOHHBIX CHCTEM Ha OCHOBE IMMOCTPOCHHBIX MATEMATHYECKUX M UMUTAIIMOHHBIX
Moeen.

2. 33)13‘114 OCBOCHHSA NTUCHUIIIMHBI

— O3HakoMJIeHHE CO CpeACTBAaMM HMHTALlMOHHOTO MOJAEIMPOBAHUS  IPOIIECCOB
(GYHKIIMOHUPOBAHUS TEXHUYECKUX, TOPTOBO-3KOHOMHYECKUX U COLIMATIBHBIX ITPOLIECCOB.

— OBylafieHne MeETOJaMM HMMHUTAIlMOHHOTO MOJEJIMPOBAHMUS, THUIIOBBIMU JTallaMH
MOJIETUPOBAHHUSI TPOLIECCOB, 00PA3YyIOIINX «LEMOUKY»: IIOCTPOEHHE KOHLENTYaIbHONH MOJIENIN U
ee (hopmanuzaius — aAropuTMHU3AIMS MOJIENIN U €€ KOMITbIOTEpHAsI pean3alis — MMUTALl M OHHBIA
DKCIIEPUMEHT U UHTEPIIPETALUS PE3YIBTATOB MOJCIUPOBAHMUS.

— OBJlafgcHNE NPAKTUYECKMMHU HAaBBIKAMH PEAIM3alliy MOJEIUPYIOIMX AITOPUTMOB AJIS
UCCIIE0BAHNUS XapaKTEPUCTUK U MTOBEACHHUS CIIOXKHBIX CUCTEM.

— OBnaneHne HaBBIKAMH TOMCKAa WHQPOPMAIUKA, KOMAaHIHOW paboThI, MPOECKTHOU
JIeSTENIbHOCTH, a TaKXe paboThl ¢ COBPEMEHHBIMU LU (POBBIMU TEXHOJIOT USMH.

3. MecTo AucuunMHbl (MOayJisl) B CTPYKType 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuunianHa OTHOCHUTCA K 4YacTd oOpa3oBaTelbHOM MpOrpaMmbl, (HopMHpPyeMOit
y4aCTHMKaMH 00pa3oBaTeIbHbIX OTHOILIEHUH, SBIISETCS 003aTeIbHON /1J1sl U3y4YEeHUSI.

4. CemecTp(bl) oOcBOCHMS U (popMa(bl) MPOMEKYTOYHOM aTTecTAlMHU 10 AUCHUILINHE

CemecTp 2, 3a4er.

5. Bxoanble TpeGOBaHUsI 1JIsl OCBOEHHS TUCIUILTHHBI

JUis  yCrIemHOro OCBOEHUS JUCIHUIUIMHBI TPEOYIOTCS pe3yJbTaThl OOYyYeHHUS TI0
CJICAYIOIIMM JAUCLHUIIMHAM: CTATUCTUYECKU N aHaIN3 JaHHBIX, TEOpUs TeneTpaduka.

6. SI3bIK peau3anuu

Pycckuit

7. O0beM QUCUMIIMHBI (MOTYJIN)

OO0mast TpyI0eMKOCTh TUCIHUIUINHBI cocTaBisieT 3 3.¢., 108 gacoB, U3 KOTOPHIX:



— neknuu: 16 4.

— ceMuHapckue 3aHarus: 0 4.

— npaktuyeckue 3ausaTus: 0 9.

— nabopatopHbie paboThI: 16 4.

O06beM caMOoCTOATENBFHON pPabOTHI CTYACHTA ONpeaesieH yU4eOHbIM MIJIaHOM.

8. Conep:xanue IMCHMILTHHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. O630p UT 111 HUMHUTAIMOHHOTO MOJEJTUPOBAHUS.
Beeoenue. Imutauimonnoe moienupoBanre. MeToasl UMUTAIlMOHHOTO MOJICTUPOBAHMSL
[IpeumymectBa u Henoctatku. O630p UT a1t *MUTAIIMOHHOTO MOICTTUPOBAHHSL.

Tema 2. O61acTi NpUMEeHEHUs] UMUTALIMOHHOTO MO/JEJIHPOBAHMA.

Topeoso-akonomuueckue u coyuanvbhvie npoyeccol. IlpuMmepsl 3amad, CrocoObl
MOJICTUPOBaHUsL. 3HAKOMCTBO CO CPEION /UIsi MMUTALMOHHOT0 MozienupoBanus AnyLogic.

Ckeosubie mexnonocuu. bonple naHHbIE, HEUPOTEXHOJOTMUM M HUCKYCCTBEHHBII
MHTEJUIEKT, CHUCTEMBl  DPACIpPENeIEHHOTO peecTpa, KBAaHTOBBIE TEXHOJIOTMH, HOBBIC
IPOU3BOJICTBEHHBIE TEXHOJIOTUH, MPOMBIILICHHBIH HHTEPHET, KOMIIOHEHTHl pOOOTOTEXHUKU H
CEHCOpPHKA, TEXHOJOTUM OECIpOBOAHOW CBS3M, TEXHOJOTMHU BUPTYATbHOM W JOMOJIHEHHOU
peaIbHOCTEH.

Cmpamezuu obcnyxcusanus mpaguka na 6a3060u cmanyuu. MaTemMaTudeckoe Hu
MMHTAIMOHHOE MOJIEIMPOBAHHE, CPABHEHUE, BBIBOJIBI, O TUMH3ALI K.

9. Tekynuii KOHTPOJIb 110 JMCHUILINHE

Texkymuii KOHTPOJb MO AUCHUTIINHE POBOJUTCS MyTEM BBIMOJIHEHUS UHIUBU Y AJTbHBIX
MPOEKTHBIX 3aJaHUM, TPYIOBBIX KEHCOB M J1abopaTOpHBIX paboT, u ¢ukcupyercs B (popme
KOHTPOJIbHOM TOUKU HE MEHEE OJTHOTO pa3a B CEMECTP.

10. HOpﬂ}IOK NMPOBCACHUA U KPUTECPUHN OLICHUBAHUSA l'lpOMG)RyTO‘lHOﬁ aTTreCcTanum

PesynbraThl 3aueTa BO BTOPOM ceMecTpe OIPEACISIOTCS OIEHKAMH «3aUTEHO», «HE
3a4TE€HOY CIICAYIOIIUM 00pazoM:
®  «3a4YTEHO» — CTYJCHT BBINOJIHUJ 6ce PabOThI TEKYLIET0 KOHTPOJIs, HaOpan He meHee 60
nepeuuHbIX 6aN108 COTIACHO OANITEHO-PEHTUHTOBOM CHUCTEME.
® «HE 3a4YTEHO» — CTYJEHT He BBIIOJHWI 6ce pabOThl TEKYLIEro KOHTPOJISI MJIM Hadpai
MmeHee 60 nepsuunbIX 6a171068 COTIACHO OATUTBHO-PEUTHHTOBOM CHCTEME.

11. YuyeOHO-MeTOAMYECKOE O0ecIedeHne

a) DJIEKTPOHHBIN y4eOHBIN KypC IO AUCIIUTIIMHE B 2JICKTPOHHOM y HUBepcuTeTe « Moodley
(https://moodle.tsu.ru/course/view.php?id=7064)

0) OnieHOUHbIE MaTepualbl TEKYLIETO KOHTPOJIS M IPOMEXKYTOUYHOH aTTECTallMU I10
JTUCIUTLIINHE.

B) [1nan mabopaTOpHBIX 3aHITUM O TUCHUTLINHE.

r) Meroanyeckue yKa3aHus 110 MTPOBEIEHUIO Ja00paTOpHBIX padorT.

1) Metoauueckue ykazaHus 0 OpraHu3aliy CaMOCTOSTENbHOM paboThI CTYACHTOB.

12. Ilepevennb yueOHOl auTEpaTyphl H pecypcoB cetu UHTepHeT

a) OCHOBHasl JIUTeparypa:

—Borshchev A., Grigoryev |. The Big Book of Simulation Modeling. Multimethod
Modeling with AnyLogic 8. URL: https://www.anylogic.ru/resources/books/big-book-of-
simulation-modeling/.

— Grigoryev |. AnyLogic in Three Days — practical textbook. — URL.: https://www.any
logic.ru/resources/books/free-simulation-book-and-modeling-tutorials/.


https://moodle.tsu.ru/course/view.php?id=7064

—Mahdavi A. The Art of Process-Centric Modeling with AnyLogic. — URL:
https://www.anylogic.ru/resources/books/the-art-of-process-centric-modeling-with-anylogic/.

— AnpscoBa O.K. MuTanimoHHOe MOACTUPOBaHUE CHCTeM B cpene ExtendSim : yue0.
[Tocobue mns axkamemuueckoro OakanaBpuara / O. K. AnbcoBa. 2-e uza. M. : M3marenscTBO
IOpaiit, 2018. 115 c.

— AnscoBa O.K. Kommerorepnoe monmenupoBanue cucreM B cpeae ExtendSim : yue0.
[Tocobue ans CITO / O. K. AnbcoBa. — 2-¢ u3n. — M. : U3garensctBo IOpaiit, 2019. — 115 c.

—boes B.JI. MogenupoBanue B cpene AnylLogic. Yuebnoe nocodue st By3oB — M. :
W3natenscTBO FOpaiit, 2019. — 298c¢.

— Bopo6eitunkoB JI.LA., CocuoBukoB [.K. MopaenupoBanue cucTteM MaccoBOIO
obcyxuBanus B cpene GPSS World : yue6. [Tocobue. — M. : KYPC, 2019. — 272 c.

— HesitkoB B.B. [leBarkoB T.B. ®enotoB M.B. IMuTaninoHHbie HCCAEIOBAHUA B CPElIE
monenmupoBanusi GPSS STUDIO. YueGnoe nocobue / M. : By3zoBckuii yueonuk: MHOPA-M,
2018. — 283 c.

—HcxakoB A.P. PazpaboTka mnporpaMMHOro TpeHakepa B Cpelleé MHOI'0areHTHOro
monemupoBanus NetLogo. mocobue [Tekcr] / A.P. Mcxakos. — U3na-Bo BI'TIY, 2021. — 42 c.

— Mamukos P.®. KoMmnberioTepHOE MOJIETMPOBaHNE TMHAMUYECKHX CHCTEM B cpere Rand
Model Designer [Tekct]: yae6HOE mocodue st By3oB / P.d.Mamukos. — MockBa: M31atenscTBO
IOpaiit, 2021. — 223 c.

— MamukoB P.®. [IpakTHKyM MO TUCKPETHO-COOBITHITHOMY MOJCITHPOBAHUIO CIOXKHBIX
cucreM B cpene GPSS-Studio [Tekcr]: nmpaktukym / P.d.Mamukos, A.P.Ycmanosa. — Yda: U3n-
Bo BITIV, 2021. — 395c.

—Munens A.A., I'pubanoBa E.b. VmuTannoHHOE MOJETMPOBAHHWE IKOHOMHUYECKHX
nporieccoB B Excel. Yue6noe nmocodue. Tomck: U3n-so TYCVYP, 2019. — 115 c.

— Ianeit A.I'., [Tonmnak I'.A. UmuTanimonHoe MoaenrpoBanue. PazpaboTka UMHTAIIIOHHBIX

Mmojenet cpenctBamu iWebsim u AnyLogic: yaueOHOe mocooue. — M3natenbeTBo «Jlaubsy. — 2019.
— URL.: https://e.lanbook.com/book/122179.

0) IOTOTHUTENIbHAS TUTEpaTypa:

—boes B.J[. HMmurtanmoHHoe MoOAeNUpOBaHUE CHCTeM. Yd4eOHOe mocobue i
npukiIagHoro OakanaBpuara. — M. : U3marensctBo FOpaiit. — 2019. — 253c.

— byneiruna O.B., Jnu M.U., EmenbsnoB A.A., Censsckuii F0.B. Maremarnueckue
METOJbl ¥ MHCTPYMEHTHl aHAIIM3a PEaTU3yEeMOCTH IMPOEKTOB B MPOMBIIIICHHOCTH: yueOHOE
nocoOue / moj pea. 1-pa dKOH. HayK, mpod. A.A. EmenssiroBa. — CmoneHck: YaUBepcyMm, 2020. —
248 c.

— Hpesc F0.I'., 3onorapés B.B. MMutaninoHHOE MOJEIUPOBAaHUE 2-€ U3[., UCHP. U JOII.
Yuebnoe nocobue st CI10. — M. : UznarensctBo KOpaiit, 2019. — 142c¢.

— EmenbsinoB A.A., EmenssnoBa H.3., byasiruna O.B. UMuTanimoHHO€ MOJIETMPOBaHKE B
CHCTEMHOM aHaJIM3e, YKOHOMHUKE 1 OusHece: yueOHoe nmocobdbue. M.: U3narenscteo MOU, 2019. —
268 c.

— Kobenes H.b. KauecTBenHas Teopus cucteM M UMUTAIMOHHOE YIIPaBIIEHHUE PEaIbHbIMU
o0beKkTaMu rocyaapcrBa. Yuebnoe nmocooue — M: Kype, 2021. — 131 c.

— KobGenes H.b., [TonmoBuukos B.A., [eBsarkoB B.B. UmurtannonHoe moaenupoBaHHeE.
YueOHuK 11 pa3paboTUNKOB HMHUTAIIMOHHBIX MOZETIEH U X mojb3oBateneii. 3ganue BTopoe.
[Ton naywHo# penmakuueil nokTopa skoHoMuueckux Hayk Kobemesa H.b., M.: KYPC: HUI]
Nudpa-M., 2020. — 368 c.

— Kopones A.JI. KomnbeiorepHoe MoaenupoBanue: Yuebnoe nocobue. Yensibunck, 2019.
- 189 c.

— JIumanosckas O.B., Andepoea T.M. MoaennpoBanue Npon3BOICTBEHHBIX TPOIIECCOB
B AnyLogic 8.1 : nabopaTopuslii npaktukym. ExatepunOypr : U3a-Bo Ypan. yH-ta, 2019. — 136 c.



—MenseneBa M.A., Konowmsiniea A.O., Bummskoa A.FO., Mckpa E.A. Cucremsl
NOJICP)KKH IPUHATHS YIIpaBJICHUYECKUX pelieHnii. YueOHnoe nmocobue. ExkarepunOypr : YpdV,
2019. - 202 c.

— HoBukor E.A., IllopaukoB O.B. MoaenmupoBanue XeCTKUX THOPHAHBIX cuUcTeM //
Vuebnoe mocodue. CII6 : M3marensctBo «Jlanwy, 2019. — 420 c.

— PeokuxoB FO.M. iMuTanmonHoe MosienpoBanye. ABTOPCKasi UMUTALIMS CUCTEM U CETel
¢ ouepensimu // YuebHoe nocoowue. CI16 : U3narenscTBO «Jlanby, 2019. — 112 c.

— CosetoB b.51. MoagenupoBanue cUCTEM : yUeOHUK /IS aKaJieMUyecKoro OakanaBpuara /
b.4. Cosetos, C.A. SIkoBneB. — 7-¢ u3a. — Mocksa : MznatensctBo FOpaiit, 2019. — 343 c.

—CycnoB C., KaraneBckuii /l. [IpuMeHeHHe UMUTAMOHHOI'O MOJEIUPOBAHUS TPH
yIpaBJICHUU KOMIUICKCHBIMHU TIpOeKTaMu // mepeBoj TiaBbl u3 kHuru «Evolving Toolbox for

Complex Project Management» (Taylor&Francys, CRC Press) — 2019. URL:
https://www.anylogic.ru/resources/books/modelling-and-simulation-in-complex-project-
management/.

— LludpoBbie TEXHOIOTHH B IOTUCTHKE U YIIPABICHUH IIEMSIMHU TOCTABOK: aHATU THIECKUN
0030p [Teker] / mox obmieit u Hayunoii pea. B.W. Cepreesa; HanimonansHBbIM Uccieq0BaTeNLCKHIN
yH-T «BpIcmas mkoia SkoHoMuku». M3a. noM Beiciielt mkosnsl 3xoHomMuku, 2020. 192 c.

B) pecypchl cetu HTEpHeT:

OHJIAUH-KYDCOL:

— HoBukoa C., BamutoBa H., KpemneBa D. KommbloTepHoe MoaenupoBaHue —
https://stepik.org/course/61480/promo.

— boes B.Jl. KonuenrtyansHoe npoektupoBanue cucreM B Anylogic 7 u GPSS World —
https://intuit.ru/studies/courses/13846/1243/info.

—Haro F. Discrete-Events and Agent-Based simulations with AnyLogic -
https://noorjax.teachable.com/p/anylogic.

— Supexc.Ilpaktukym. becrmarubrii kype «Kak cocraButh pesrome» — https://practicum.
yandex.ru/resume/.

— SAnpekc.lIpaktukym. Kypce mo co3panuto npeseHTanui A1 COeHUaTucToB HU(POBBIX
npodeccuii — https://practicum.yandex.ru/visual-presentation/.

caumal.

— O(i)I/II_II/IaJ'IbHHﬁ calT HaI_II/IOHaJ'ILHOFO O6IJ.[GCTB8. HUMHUTADUOHHOI'O MOACIUPOBAHUSA —
http://simulation.su/ru.html.

— Odurnumaneuerii canT komnanuu AnyLogic — https://www.anylogic.ru/.

— Odunmnaneueiii caitt rpynmnsl kommnanuidi MV SUSIUM — https:/iwww.mvstudium.com/.

— OdunuanbHplii  CaUT cpeApl Ui WMHUTAIMOHHOTO MojaenupoBanusi Arena —
http://www.interface.ru/sysmod/arena.htm.

— OduuuaneHpiii caiT cpensl JUIE WMHUTALMOHHOrO MonenupoBanus FlexSim
https://lwww.flexsim.com/.

— OdunuanbHplii  CalT cpeapl I MMUTAaMOHHOTO MojaenupoBanus NetLogo —
https://ccl.northwestern.edu/netlogo/.

— OduruanpHplii caliT cpeabl Ui HWMHUTAIMOHHOTO MojenupoBanust SimuLink
https://www.mathworks.com/products/simulink.html.

— OduuuaneHplii caiT cpedbl JIsI HMMUTAMOHHOTO MopenupoBaHus VisSim —
https://web.solidthinking.com/vissim-is-now-solidthinking-embed.

13. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHiIi

a) JIMIIEH3MOHHOE U CBOOOJTHO PACIPOCTPaHsIEMOe MPOrpaMMHOE OOecTieYeHuE:

0J151 KOMMYHUKAYUU U KOOnepayuu 8 yughposoii cpede:
— LMS Moodle,



— Adobe Connect,

— Sunexc.Tenemocr,
- VK,

— Telegram u mp.

0JI51 2PYNN0B8020 Kellca U pukcayuu pesyaibmamos meKyuje2o KOHmpOois.
—Yandex.Cloud,

— Trello,

— Padlet,

— Jambord u gp.

0J151 UHOUBUOYATILHOU NPOEKMHOU pabOmbl:
— Yandex Wiki,

— Microsoft Office,

— Canva,

— Piktochart u np.

0) nHGOPMaITMOHHBIE CITPABOYHBIE CHCTEMBI:

— OOpa3zoBarensHas matdopma FOpaiit — https://urait.ru/.

— Bukunenus. Ceoboanast sunukinoneaus — https://en.wikipedia.org/wiki/Main_Page.
— Xabp — https://habr.com/ru/all/.

— Stepik — https://stepik.org/catalog.

— OtkpsiToe 0Opa3oBanue — https://openedu.ru/.

14. MaTepHajibHO-TeXHHYECKOe obecrneyeHne

AyauTopun Juist IpOBEACHUS 3aHATHH JEKIIUOHHOIO TUIIA.

AymuTopun 11 TPOBEIEHUS 3aHATHM CEMHUHApPCKOTO THIA, WHIUBUAYAJIBHBIX U
TPYNIIOBBIX KOHCYJIBTAlUM, TEKYILETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTAL[UH.

[TomemeHust 1151 caMOCTOSITENBHOM pabOThI, OCHALIEHHBIE KOMITBIOTEPHON TEXHUKOU U
JOCTYIIOM K ceTH VIHTepHeT, B 3JEKTPOHHYIO MH()OPMALMOHHO-00pPa30BATENbHYIO Cpeay U K
UH()OpMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Uudopmanus o pazpadboruukax

JlucoBckas  Exarepuna IOpweBHa, kaHa.  ¢u3.-mar. Hayk, HammoHaabHBIHA
uccnenoBaresbckuil TOMCKHM ToCyJapCTBEHHBIA YHUBEPCUTET, TOLEHT.



