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1. Iesap 1 n1aHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHS JMCIHUILIMHBI (MOAYJIsT)

— OIIK-1 — criocobeH mpuMeHATh (pyHIaAMEHTaIbHbIC 3HAHUS, MOJYyUYECHHBIE B 00JacCTH
MaTeMaTHYeCKuX W (WIM) €CTECTBEHHBIX HAyK, W HCIIOJIb30BaTh WX B NPOQecCHOHATHHON
NeSITETbHOCTH.

PesynpTaTamMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-1.1. TIIpumenser ¢yHOaMEeHTaNbHbIE 3HAHMSA, IOJy4YEeHHBIE B  00JacTu
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAYK.

NOIIK-1.2. Hcnonb3yer (QyHAaMeHTadbHBIE 3HAHHUSA, MOJY4YeHHbIE B 001acTH
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAYK B MPO(ECCUOHANBHOMN NeSTEIbHOCTH.

NOIIK-1.3. O6nagaer HeOOXOIUMBIMHU 3HAHUSMH JJISI UCCIICAOBAHUS WH(POPMAIIMOHHBIX
CHCTEM M UX KOMIIOHEHT.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— MI3y4nTh OCHOBHBIE METO/BI U AJTOPUTMbI HMUTALIMOHHOI'O MOJCIIMPOBAHHUS.

— HayunTtbcsi npUMEHATH METOABI U ANTOPUTMBI MMUTALMOHHOTO MOJEIMPOBAHUS Ha
OpaKkTUKe, B TOM UYHCJIE€ B TPUKIAIHBIX MNPO(EeCCHOHAIBHBIX O0JAcTIX: B CHUCTEMax
HCKYCCTBEHHOT'O MHTEILIEKTA, IPOMBIIIJIEHHOTO UHTEPHETA, CETEN CBS3U.

— HayuuTtbcs MHTEpIPETUPOBATH PE3YIbTATHl UMUTALMOHHOTO MOJACIUPOBAHU.

— Hayuutbcst mcnonp3oBaTh MH(MOPMAIMOHHBIE TEXHOJIOTHMH, CPEACTBA pa3pabOTKU U
peanusaldyd aarOpuTMOB HMMMTALMOHHOIO MOJCIMPOBAaHUA, B TOM 4YHUCIE [UI pELIEHUs
NPaKTUYECKHX 3a/1a4 POPECCHOHATBHON IEATEIIEHOCTH.

3. MecTo AucuuIuinHbl (MOYJas) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl
JlucumMminHa OTHOCUTCS K 00s3aTelIbHOM YacTu 0Opa3oBaTeIbHOM IPOrpaMMBL.
JucuuninuHa BXOIUT B MOAYJb «MaTemaTuka.

4. Cemectp(bl) ocBOeHMA M (popMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCIUIITIHHE

CemecTp 6, 3a4eT C OIEHKOM.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

JUis  yCHEemIHOTO OCBOEHMsI JUCLUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
cnenyromuM gucuuiuinHaM: OcHoBbl nporpammupoBanus (51.0.04.01), Teopust BeposiTHOCTEN
(b1.0.02.07), Cnyuaiinsie mporeccsl (51.0.02.08), OcHOBBI MaTEMaTHUYECKOT'O MOJICTHPOBAHUS
(b1.0.02.10), Maremaruueckas cratuctuka (b1.0.02.11).

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI cocTaBisieT 3 3.¢., 108 gacoB, U3 KOTOPHIX:
— geknud: 32 4.;
— ceMHuHapckue 3ansaTus: 0 .
— npakTrueckue 3anstus: 0 9.;
— JlabopaTopHbIe PabOTHI: 32 .
B TOM YHCJIE TTPaKTHYeCKas MOATOToBKa: 0 d.
O6beM caMOoCTOATENbHOM paboThI CTYIEHTA OIpeieeH Y4eOHbIM IJIaHOM.



8. Coaep:xkaHue TMCHUILIMHBI (MOYJIsl), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. BBeneHne B UMHTAIIMOHHOE MOJEIUPOBAHUE

Cucrema, monenb, MozeinupoBanue. Buasl monenupoBanus. MMuTanmoHHas MOJEb.
3a/aud UMHUTALIMOHHOTO MOJEIMpoBaHusA. [IpuMeHeHHe WMUTAIIMOHHOTO MOJEIMPOBAHUS B
CUCTECMaAx I/ICKyCCTBCHHOI‘O HHTCIIJICKTA, HpOMBIH_U'IeHHOI‘O I/IHTepHeTa, ceTeﬁ CBA3U U I[p.
XapakTepHble OCOOCHHOCTH M OTJIWYME WMUTAIMOHHOTO MOJICIMPOBAHMUS OT APYTHX THIIOB
MOI[GJII/IpOBaHI/ISI. MeTOI[bI HMUTAIITUOHHOT'O MOI[GJII/IpOBaHI/ISI.

Tema 2. CuctemHasi AMHAMUKa
JluarpamMmbl  TIPUYHMHHO-CIICACTBEHHBIX CBs3eid. JlparpaMMbl TIOTOKOB: OCHOBHBIC
AJIEMEHTHI, (POPMYJIBI pacyera.

Tema 3. CTatucTUdecKkoe MOJICTUPOBAHUE

OOmwmit aropuT™M MOJICTUPOBAHKS CITy4alHBIX 00BbEKTOB. ba3oBeiii maTtuuk. ['eHepamms
CilydaiiHBIX COOBITHIA. MoJenupoBaHue TUCKPETHBIX CIy4YalHbIX BEIMYMH. MojaenupoBaHue
HEIPEPBIBHBIX CIyYalHbIX BEJIMYMH. MoienupoBaHue ciaydalHbIX MpoleccoB. MoaenupoBaHue
CIIy4aWHBIX TMOTOKOB cOObITUM. CTaTUCTHYeCcKas 00paboTKa pe3yabTaTOB WMUTAIIMOHHOTO
MOJEIIUPOBAHUS.

Tema 4. IMUTaIIMOHHOE MOJEIMPOBAHHE CIOXKHBIX CHCTEM

JluckpeTHO-cOOBITHIIHOE MoJenupoBaHue. AreHTHoe MojenupoBanue. IIpoBenenne
JKCHEPUMEHTOB, 00paboTka pe3ynabTaroB. Kierounsle aBToMarhl. CrHenuaau3upOBaHHbIE
IIPOrpaMMHBIE MPOAYKTHI JJII MMHTALIMOHHOIO MoJAenupoBaHus. lIporpaMmel MMHTallMOHHOIO
MoJenupoBaHus Ais npoBepku paborsl WM. IlporpaMMbl MMHUTAIMOHHOIO MOJEIMPOBAHUS
npoueccoB  npomeinuieHHoro  uHTepHera  (IoT). Ilporpammsl 18  MMHUTALMOHHOTO
MOJIEJIMPOBaHUS CETEN CBA3H.

9. Tekymmii KOHTPO.JIb N0 AUCHUILIHMHE

Texkymuii KOHTPOJIb MO JIUCHUIUIMHE IIPOBOJUTCA IIYTEM IIPOBEPKU BBIIIOJHEHUS
71a00paTOpHBIX paboT, a TakKe KOJJIOKBUYMOB IO JIEKIMOHHOMY MaTepHally MO KaXAoH Teme
Kypca u ¢pukcrupyercs B GopMe KOHTPOJIBHON TOUKH HE MEHEE OJTHOTO pasa B CEMECTP.

10. INops10k NpoBeeHUsI U KPUTEPUH OLCHUBAHUS NPOMEKYTOUYHON aTTeCTAUH

3ader ¢ omeHKONM IPOBOAMUTCA B MUCbMEHHOU (hopMe mo OmieraM. buner conepxut no
OJIHOMY TEOPETHYECKOMY BOIIPOCY IO KaXKAO0H Teme Kypca (Bcero 4 BoIpoca), MpOBEPSIIOIIUX
chopmupoBannocte  kommerennuu  OINK-1  (MOIIK-1.1, MOIIK-1.2 wu MOIIK-1.3).
[TpomomxutensHOCTh 3adeta 1,5 yaca. CTyneHTHI, HE cAaBIIME Bce JabopaTopHblE paboThI, K
3a4eTy HE JIOIYCKarOTCSl.

IIprMepHBIii IEpeUeHb TEOPETUUECKUX BOIIPOCOB

Tema 1.

1. IToHATHS «cUCTEMay, «KMOJENbY, «MOJIETUPOBaHUEY. BUIbl MOIETMPOBaAHUSI.

2. ImMuTanmoHHass MoOJeNb. 3aJaud WUMHUTAIMOHHOTO MOJCIHUPOBAHUSA. XapaKTepHbBIS
0COOEHHOCTH U OTIMYUE UMUTAIIMOHHOTO MOJIETTMPOBAHUS OT APYIUX TUIIOB MOJIETMPOBAHUSI.

3. MeTo1b UMUTAIIMOHHOTO MOJICITUPOBAHUSI.

4. [IpuMeHeHHEe UMHTALMOHHOTO MOJEIMPOBAHUS B CHCTEMaxX HCKYCCTBEHHOI'O
MHTEJJIEKTA.

5. IlpumMeHeHne UMHTALMOHHOTO MOJEIMPOBAHUS B CHCTEMax MPOMBIIUICHHOTO
MHTEpPHETA.

6. [IlpumMeHeHne UMUTAIIMOHHOTO MOJIETUPOBAaHUS B cepe ceTel CBSI3H.

Tewma 2.



1. JIlnarpaMMbl NPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

2. JlnarpaMMbl IOTOKOB: OCHOBHBIE 2JIEMEHTHI, (POPMYJIBI pacyera.

3. OOpatHbie CBSI3M Ha JUarpaMMax MOTOKOB.

4. [lepemeHHble ¥ TapaMeTpbl Ha JUarpaMMax MOTOKOB.

5. 3ama3/pIBaHus Ha JMarpaMmax IoTOKOB.

6. biiouHble enu Ha [uarpaMMax oTOKOB.

Tema 3.

1. OcHoBHas uJes MMHUTALMOHHOTO MOJEIUPOBAHMS CIy4alHbIX 0OBEKTOB. ba30Bblii
JTaTYHK.

2. IMMTaniMoHHOE MOJIETUPOBaHME CIIy4alfHOIO COOBITHSL.

3. IMuTarimoHHOE MOJICTUPOBAHHE CIIY4AtHOTO COOBITHSI U3 TPYIIIIHL.

4. IMuTanimoHHOE MOJICTTMPOBAHUE JTUCKPETHOMN ClydyailHON BEIIMYWHBI, 3aJIAaHHON PSIOM
pacupeneneHus.

5. Cratuctuueckass o00paOoTKa pe3yJbTaTOB HMHUTALMOHHOIO MOJEIUPOBAHUS IS
JUCKPETHOM CIIy4ailHOU BEJIIMYUHBI.

6. UMuTanimoHHOE MOICTMPOBAHNE PABHOMEPHON JUCKPETHOM CIIYIaitHOW BETMYUHBI.

7. IMUTallMOHHOE MOJIENMPOBAHUE JUCKPETHOM CIlydallHOM BEJIWYMHBI, HMEIOLIEH
TEOMETPUUYECKOE PaCIIPEIEICHUE.

8. IMHuTanmMoHHOE MOJICIMPOBAaHUE JWUCKPETHOW CIYy4allHOW BEJIHMYMHBI, HMEIOIICH
OTpHLIATEIbHOE OMHOMHAIIBHOE paclpeieeHHe.

9. IMHuTanmMOHHOE MOJICIMPOBAaHUE JUCKPETHOW CIy4allHOW BEJIMYMHBI, HMEIOIICH
OMHOMMAJILHOE paclpe/ieieHue.

10. UMUTalMOHHOE MOJEIHPOBAHUE JUCKPETHOW CIy4alHOW BEIMYMHBI, HMEIOIICH
pacnpezenenue Ilyaccona.

11. UmMuTailnOHHOE MOJEIMPOBAHUE HENPEPHIBHON ClydaliHOM BEIWYMHBI, HMEIOLIEH
PaBHOMEPHOE paclpeciICHuUE.

12. Meton oOpatHOi ¢QyHKIMH. VMUTaMOHHOE MOJEIMPOBAHHE HENPEPHIBHOM
CIIy4aiiHOM BEJIMYMHBI, UMEIOIIEH IKCIIOHEHIIMAIIBHOE PaclpeciICHUE.

13. Meron oOpatHOi ¢yHKIEH. VMUTaIMOHHOE MOJEIUPOBAHHE HEMPEPHIBHOM
CIIy4yallHOHM BEIMYMHBI, 33JaHHON THCTOIPAMMOM.

14. Meton cynepno3uniuud. MMuTanimoHHoe MOAECIUPOBAHUE HEMPEPHIBHON ClydalHOU
BEJIMYMHBI, IMEIOLIEN THIIEPIKCIIOHEHIIUAIIBHOE PACIIPEAEIICHNUE.

15. UmMuTaninoHHOE MOJAETMPOBAHUE HENPEPHIBHON CIydaliHON BEIWYHMHBI, HWMEIOLIEH
HOPMAaJIbHOE PACIIPENETICHHE.

16. Cratuctuyeckass o0paboTKa pe3yJbTaTOB WMHUTAIMOHHOTO MOJICTUPOBAHUS JUIS
HEIPEPBIBHON CIIy4allHON BEJIUYHMHBI.

17. UmutanimoHHoe MoienupoBaHue 1enu MapkoBa ¢ IUCKpETHBIM BPEMEHEM.

18. muTanimoHHOe MOJIeIMpOBaHue e MapKkoBa ¢ HEPepbIBHBIM BPEMEHEM.

19. Cratuctuyeckass o0paboTKa pe3yJbTaTOB WMHUTAIMOHHOTO MOICTUPOBAHUS JUIS
CIIy4aiHBIX IIPOLIECCOB.

20. ImuTaninoHHOE MOJCITMPOBAHNE BHHEPOBCKOTO IIpollecca, apu(METHIecKoro u
reOMEeTPUYECKOr0 OPOYHOBCKOTO ABHKEHHMS.

21. MuTanimoOHHOE MOJICITMPOBAHUE MPOCTEHIIIETO MOTOKA COOBITHIA.

22. IMUTallMOHHOE MOJIEIMPOBAHUE PEKYPPEHTHOIO MOTOKA COOBITHIA.

23. Cratuctuyeckass 00pabOTKa pe3yJlbTaTOB HMMHUTAIIMOHHOTO MOJEIUPOBAHUS IS
CJIy4aifHBIX TOTOKOB COOBITHH.

Tema 4.

1. TuckpeTHO-COOBITUITHOE MO/IETTMPOBAHUE.

2. ArentHoe MoxenupoBaHue. CodeTaHWe areHTHOTO MOJEIHPOBAHUS C IMOMIATOBBIM H
JTUCKPETHO-COOBITHIHBIM MOJIXOAaMHU.

3. Kierounsie aBTOMATHI.

4. ITporpamMHoOe o0OecrieueHue /Uil UMUTAMOHHOTO MOJICTUPOBAHHSL.



5. IIporpaMMbl UMUTALIMOHHOTO MOJICTTMPOBAHUS JUIs TPOBEPKH padboTsl M.

6. IIporpaMMbl  AJ11 MMHTAILMOHHOI'O MOJAEIMPOBAHUS IPOLIECCOB IPOMBIIIICHHOTO
untepHera (IoT).

7. IlporpaMMsl AJ11 UMUTALMOHHOTO MOJEIIMPOBAHMSI CETEH CBA3H.

Pe3ynbraTthl 3aueta C OIICHKOM OIPEAETSIOTCS OIEHKAMHU «OTJIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEILHO», «HEYIOBJIECTBOPUTEIbHO». OIleHKa BBICTABISETCS Kak CpelHee
apuMeTHUYeCcKoe YeThIpEX OIEHOK, MOJYUYEHHBIX 3a Ka)KIbli U3 BOIPOCOB OWUIIETa, €CIN Cpeau
HUX HET HEYIOBJIETBOPUTEIBHBIX OLEHOK. B TPOTUBHOM cCiyyae BBICTABIISIETCS OLICHKA
«HEYAOBIETBOPUTEIHHOY.

B kauecTBe OlLIEHKM 3a BONPOC OHMIIETa MOKET OBITh 3aCUMTaHA OICHKA, MOJY4YEeHHAs 110
COOTBETCTBYIOILIEH TEME Kypca BO BpeMs TEKYILEro KOHTPOJIS (Ha KOJUIOKBHYME).

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEKTPOHHBIM Y4YEOHBIH KypC MO JHUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=6980

6) OI.IGHO‘IHBIS MaTepHrajibl TCKYHICI'O KOHTPOJIA H HpOMG)KYTO‘lHOfI arrecraguu I10
ITUCLIUILIINHE.

12. llepeuyenn y4eGHOIi 1UTEpaTypHhl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— AkorioB A.C. VIMHTaIIMOHHOE MOJICTMPOBAHKE : YUYCOHUK M MPAKTHKYM Ui BY30B /
A.C. Axono. — M.: U3narenbctBo FOpaiit, 2022. — 389 c.

— Bboes B.J[. UMuTanimoHHOE MOJICIMPOBAHUE CHCTEM : yueOHOe mocobue s By308B / B.
. Boes. — UznarensctBo KOpaiit, 2022. — 253 c.

0) JIOTIOJIHHUTEIbHAS JINTEPATypPa:

— MaremaTtu4eckoe M HMMHUTAMOHHOE MOJCIHpOBaHKe : ydeOHoe mocobue / A.U.
bespykos, O.H. AnekcernnieBa — M.: UTHOPA-M, 2019. — 227 c.

—Mapromnc H.}FO. HMmutanmonHoe wmonenupoBaHue : ydebHoe mocobue / H.IO.
Maproimuc. — Tomck : U3a. lom TT'Y, 2015. — 128 c.

B) pecypchbl cetu HTepHeT:

— HanmoHasbHOe 00111eCTBO HMUTALIMOHHOTO MOAepoBanus — Simulation.su/ru.html

— Obmepoccuiickas Cers Koncynsrantllntoc CripaBouHasi mpaBoBast cucTeMa.
http://www.consultant.ru

— Conway's Game of Life — https://michurin.github.io/conways-game-of-life

— VckyccTBEHHBI HHTEIUIEKT U UMHTaMOHHOE MoaenupoBatnue / G. Wilkinson —
https://www.anylogic.ru/blog/iskusstvennyy-intellekt-i-imitatsionnoe-modelirovanie

— I/IMI/ITaI_[I/IOHHOC MOACIINPOBAHUC MCXATPOHHBIX CUCTEM: y‘Ie6HO'MCTOI[I/I‘ICCKOC
nocobue / .. Bopucos, C.A. Komooun — https://books.ifmo.ru/file/pdf/2628.pdf

— I/ICCJ'ICI[OBaHI/Ie HaOACKHOCTHU 6CCHpOBOI[HLIX ceTel CBI3U METOAOM UMHUTAIITMOHHOI'O
MoaenupoBanus B cpere AnyLogic / B.W. 3akupos, B.B. 3onotyxun —
https://www.anylogic.ru/resources/articles/issledovanie-nadezhnosti-besprovodnykh-setey-
svyazi-metodom-imitatsionnogo-modelirovaniya-v-srede-an/

— MogenupoBanue 6ecripoBoiHbIX ceTeid B cpene OMNeT++ ¢ ucnonp3zoBanuem INET
Framework / M.J. Iymos, C.I1. Xa6apoB —
https://ntv.ifmo.ru/ru/article/19176/modelirovanie_besprovodnyh_setey v_srede OMNET++_s
ispolzovaniem_INET _FRAMEWORK.htm

— HccnenoBanue u renepanus Tpapuka npomsiinieHHoro Mutepuera Bereit /

P.B. Kupuuek, B.A. Kynuk — https://tuzs.sut.ru/jour/article/view/84/85
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13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3NOHHOE U CBOOOIHO PacpOCTpaHsIEeMOe MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT mpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYIHBIE oOnavyHble TexHomoruu (Google Docs, SIHaekc Auck u T.11.);

— cucTeMbl KOHTpouts Bepeuit kona (GitHub, GitLab);

— MHCTpyMEeHTHI Buzeo-koudepeniuii (Adobe Connect, Zoom, Discord);

— omaiH-gocku Jamboard, Miro;

— BCIIOMOTaTeNbHbIC [U(POBbIE WHTCPYMEHTHI Il  00pa3oBaTEIBHOIO Mpolecca
(Mentimeter, PDF-XChange Viewer, SIuaekc.Konrecr)

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropun AJis NpOBEAEHUS 3aHATUH JIEKLIMOHHOTO TUIIA.

Aymuropun A TPOBENEHHs 3aHATUH CEMUHApCKOTO THIIA, WHAMBUIYAIbHBIX U
IPYNIOBBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALIUH.

ITomemieHust U1l caMOCTOSITENILHOW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIIOM K ceTH VIHTepHeT, B AJIEKTPOHHYIO HH(OPMAallMOHHO-00pa30BaTENIbHYIO Cpely M K
MH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynuropun Uil TpPOBEACHMSI 3aHATUM JIEKIMOHHOTO U CEMUHApCKOro THIIA
WHIVBUAYAJIBHBIX M TPYIIIOBBIX KOHCYJIbTAlMi, TEKYLIETO KOHTPOJIS M IPOMEXYTOUHOU
aTTeCcTalllu B CMEIIEHHOM QopmaTe («AKTPY»).

15. Uudopmanust 0 pazpadoTynukax

MouceeB Anekcanap HukonmaeBuu, n-p ¢us.-maT. HayK, IOIEHT, kadeapa MporpaMMHON
WH)KEHEpUH, 3aBelyIouil kadenpoi
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