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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

OcBoenue yueOHoro kypca «MutanimoHHOE MOJIETUPOBAHKUE TPAHCIIOPTHO-
JIOTUCTUYECKUX CHUCTEM» CITOCOOCTBYET (POPMHPOBAHUIO Yy CTYJICHTOB IIMPOKOI
METOJUYECKOW 0a3bl MOJEIUPOBAHUS M MPOCKTUPOBAHUS pPabOThl OOBEKTOB
TPAHCTIOPTHO-JIOTUCTUYECKON  KOMIUIEKCOB, IO3BOJIAIONIEH y4acTBOBaTh B
POBEJICHUU UCCIEA0BATEIbCKUX MPOSKTOB U MPUMEHSTh UX Ha IPAKTHUKE.

[enbro u3yueHust yueOHOM NUCHUIUIMHBI «IMUTAIlMOHHOE MOJEIHPOBAHUE
TPAHCTIOPTHO-JIOTUCTUYECKUX CUCTEM» SIBJISICTCS:

- MIOJTyYEHUE CTYACHTaAMH PACIIMPEHHBIX 3HAaHUH B cpepe UMUTALIMOHHOTO U
MaTeMaTUYeCKOr0  MOJEIUPOBaHUS  pabOThl  OOBEKTOB  TPAHCIIOPTHO-
JOTUCTUYECKON HHPPACTPYKTYPHI.

OcHoBHbIE 337]a4 Y4€OHON JUCIUTUIAHBIL:

- U3Y4YUTh COBPEMEHHBIE MMOJIX0Ibl UMUTAITMOHHOTO MOAECIUPOBAHUS;

- copMupoBaTh PACHIUPEHHYIO KOMIIETEHIIMI0O B 0OJIACTH JUCKPETHO-
COOBITUITHOTO MOJICTTMPOBAHUS;

- copMupoBaTh paCHIUPEHHYIO KOMIETCHIIMI0O B OOJACTH areHTHOIO
MOJICTUPOBAHUS;

- chopMUpOBaTh PACHIMPEHHYI0 KOMIIETCHIIMIO B O0O0JIACTH CHUCTEMHOMN
JTUHAMUKHU.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

IK-17 - CnocobeH nmpuMeHsTh ITUGPOBBIC TEXHOJOTHH B JIOTUCTUKE IS
BBICTpauBaHUsl OM3HEC-TIPOIIECCOB U (popMuUpOBaHUsS OU3HEC-MOJIENIel Ha OCHOBE
oOMeHa OOJIBIIIMMHU JTAHHBIMHU.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:
- OCHOBbl MMHUTAIlMOHHOTO W  MaTeMaTHUYE€CKOro  MOJACIUPOBAHUS
TPAHCTIIOPTHO - JIOTUCTUYECKUX KOMILIEKCOB.

YMmeTh:
- p83pa6aTBIBaTL HUMUTAIIUOHHBIC U MAaTEMATHUUYCCKUEC MOICIN TpaHCHOpTHO -
JIOTUCTUUYCCKUX KOMIIJICKCOB.

Baanern:



- HaBbIKaMH pa3p216OTKI/I HMHUTAIIMOHHBIX MAaTCMaTHU4YCCKHX MOI[GJ'IGIZ
TPAHCIIOPTHO - JIOTUCTUYCCKUX KOMIIJIICKCOB.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh AUCHUIUIMHBI (MOIyJsA) coctaBisieT S5 3.e. (180
aKaJeMHYeCKuX Jaca(oB).

3.2. OO0veM mucuurIMHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 32 32
B ToMm gncne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O6peM aucCHUIIMHBI (MOAYJs) B (hOopMe CaMOCTOSITENHFHOM pPabOTHI
oOydaroruxcsi, a Takke B (opmMe KOHTAKTHOM paboOThl OOydYarOMIMXCA C
[e1arorndecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TPU IPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiisger 148 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0Oy4e€HHUH, 00bEeM JUCIUIUIUHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl OOYYaIOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMU U (WJIH)
JUIAMH, TIPUBJIEKAEMBIMH K peaiM3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1

1 MOZ[GJII/IpOBaHI/Ie, KaK MHCTPYMCHT U3YUYCHUA U IPOCKTUPOBAHUA TPAHCIIOPTHO -
JJOTUCTHYCCKHUX KOMIIJIICKCOB. TCOpI/IH MaCCOBOI'O O6CJ'Iy>KI/IBaHI/I5I.
PaccmaTpuBaemble BOIIPOCHI:
- IOHSITHE MOJIEIH;
- IMHUTAlMOHHAs MOJIEIb;
- MaTeMaTu4ecKast MoJieIb;
- BHIBI MOJETUPOBAHUS U chephl X 3()(HEKTUBHOTO MCTIOIE30BAHMS;
- IOHSATHE CUCTEMBI MaCCOBOTO OOCITyKUBAHUS,;
- ximaccuukanus CMO;
- cthepsl 3pextuBHOTO McTIONB30BaHuI TMO); - HCITOTB30BaHKE TTPOTPAMMHOTO OOECTICISHHUS IS
pemrenus 3agad CMO.

2 |Onaoka”ansable CMO. MHorokasaisasie CMO.
PaccmarpuBaeMble BOIPOCHL:
- onHokaHaibpHEle CMO 6e3 ouepenei;
- onHokaHaibpHEIe CMO ¢ orpaHn4eHHeM Ha JUIMHY O4epeaH;
- onHokaHaiabHEIe CMO 6e3 orpaHiueHUs Ha JUIMHY O4EPeaH;
- 0COOCHHOCTH MPAKTHYECKOT0 UcTIonb30BaHus CMO 1 KOPPEeKTHOW MHTEPIPETAINH TTOJTyYCHHBIX
Pe3yNbTaToB;
- MHOTOKaHanbHEIE CMO 6e3 ouepeneii;
- MHOroKaHanbHble CMO ¢ orpaHHueHHEM Ha JUTHHY OYepey;
- MHOrokaHaibHbie CMO 0e3 orpaHuueHus Ha AIHHY O4epe/iy;
- 0COOEHHOCTH MPAKTHYECKOTo UCToNb30BaHuss CMO 1 KOPPEKTHOH UHTEPIPETAIMH TT0JTyYEHHBIX
PEe3yJIbTaTOB.

3 |AmuTtanmonHoe MoaenupoBanue. J[uckpeTHo-coObITuiiHbIN moaxon M.
PaccmaTpuBaemble BOTIPOCH:
- OHATHE UMUTAIIIOHHONW MOJEIH:
- KJIaccu(UKaIKs OAX0A0B HMUTAIIMOHHOTO MOJICIIMPOBAHUS 1 KPATKOE N3JI0KEHHE UX CYTH;
- KpaTKuit 0030p cpe] IUMUTAIIMOHHOTO MOJICITUPOBAHMS, X ITPEUMYIIECTB 1 HEJOCTATKOB;
- CYTh AMCKPETHO-cOOBITHITHOTO Toaxoaa M,
- cdepsl 3 (HEeKTHBHOTO MCIOIB30BAHUS;
- IPUMEPBI TUCKPETHO-COOBITUIHBIX MOJIeJIEH TPAHCIIOPTHO-JIOTHCTHYECKUX KOMILIEKCOB.

4 |ArenTtHoe MonenupoBaHue. CUCTeMHas JTUHAMHKA.
PaccmarpuBaemble BOIPOCHL:
- IOHSITHE ATCHTAa;
- CyTh areHTHOTO MOJEIHPOBAHUS;
- cthepsl 3P (HEeKTUBHOTO MCTIOTE30BAHHS;
- IPUMEPHI aAreHTHBIX MOJIeNIel TPAaHCHIOPTHO-JIOTHCTHYECKHX KOMILIEKCOB;
- IOHSATHE YPOBHEH, TOTOKOB, HAKOTIUTEICH, ()YHKITHI;
- CyTb CUCTEMHOM IMHAMUKHU;
- IPUMEPBI CUCTEMHO-THHAMHYECKUX MOJIENIEH B TPAHCIIOPTE U JIOTHCTHKE.

5 |Cpena umurtanronHoro mojaenuposanus AnyLogic. OcHoBbl Java st Anylogic.

PaccmarpuBaemble BOIPOCHI:

- uaTepdeiic cpenbl pa3paboTKH MOJIeel;

- apXUTEKTypa MOJIEIH,

- OUOJMOTEKN MOJICITHPOBAHUS;

- CBOWCTBA, KOHCOJIb, ATUTPA;

- CO3JIaHNE MOJIEJIH;

- IOHATHE 00BEKTO-OPUEHTUPOBAHHOTO TIPOrPAMUPOBAHHSI;

- IOHATHE KJIacca, METO1A, (DYHKIIMH, KOJJIEKIIUH, MaCCHBA U TI.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

OcHosbsl Java s Anylogic. [Temexoanas 6ubmmorexa Anylogic.
PaccmarpuBaeMbie BOTIPOCHL:

- 1ukJel for u while;

- IepeMeHHbIe, QYHKIMH, TTapaMeTPH;

- Tl AaHHBIX: int, double, bool-ean, String u T1;

- BETBJICHHE MTPOTPAMMBbI;

- QIIEMEHTHI Pa3METKH MPOCTPAHCTBA, aTSHTHI U JIOTHYECKUE OJIOKH ITeIeX0THON OHOIHOTEK;
- IPAMEPHI IPAKTHYECKOTO UCTIONB30BaHMS MIeMIeX0aH0H onbmmoTekn AnyLogic;

- TEIUIOBAs KapTa IOTOKa.

ABTtonopoxHas oubnmmorexa AnyLogic. XKenesnonopoxxuaa 6ubnuoreka AnyLogic.
PaccmaTpuBaemble BOIPOCHI:

- BJIEMEHTHI Pa3METKH MPOCTPAHCTBA, areHTHI U JIOTHYECKUE OJIOKU aBTOJOPOKHOM OHOINOTEKH;

- IPUMEPHI MPAKTUUECKOT0 UCIIOJIb30BAHKS aBTOI0POXKHON Onbianorexkn AnyLogic;

- BIIEMEHTHI Pa3METKH POCTPAHCTBA, AT€HTHI ¥ JIOTHYECKHe OJIOKHU KeJIe3HOAOPOKHOH OubnuoTeky;
- IPUMEPHI IPAKTUUECKOTO UCII0JIb30BAHUS aBTOAOPOKHOM OndbmmoTekn AnyLogic.

Busyanuszanusa Mmoaenu.
PaCCManI/IBaCMHe BOIIPOCHI:
- pa3paboTka uHTepdelica  IIEMEHTOB YIPABICHUS MOICIBIO.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

Hp AKTHYCCKHUC 3aHATHA

o/

TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJIEPKaAHNE

Pemenue 3anay. Oqnokanansaeie CMO 6e3 ouepeneit. Onnokanansasie CMO ¢

OTpaHUYCHUEM Ha NJIMHY OYCPCIU.
B pesynbrare paboThl Ha IPAKTHUECKOM 3aHATHH CTYACHTHI MOJTy4aT HABBIKM aHAIM3a OJJHOKAHAIbHBIX
CMO 6e3 ouepenn U ¢ OTpaHUYCHIEM Ha JUIMHY OUYCpeIH.

Pemenue 3amau. Ognokanainsubie CMO 6e3 orpaHnyeHus Ha JJIMHY OYepeu.

Muorokanansasie CMO 6e3 ouepeneii.
B pesynbTate paboThl Ha MPAKTUYECKOM 3aHSITHH CTYACHTHI MOJIY4aT HABBIKU aHAIM3a OJJHOKAHATBHBIX
CMO 6e3 orpannueHus Ha JUIMHY o4epeu 1 MHOTOKaHaIbHBIX CMO 6e3 ouepesn.

Pemienue 3agady. MHOrokaHajabHEIE CMO ¢ OTpaHUYCHUEM Ha NJIMHY OUCPCIU.

Muorokanansabie CMO 0e3 orpaHu4eHus Ha ATUHY OYepe/iu.
B pesynbrare paboThl Ha IPAKTHUECKOM 3aHATHH CTYACHTHI OTy4aT HABBIKM aHAIN3a MHOTOKAHAIBHBIX
CMO c orpaHnyeHneM Ha JIMHY odepeu 1 MHOrokaHaiubHBIX CMO 6e3 orpaHiyeHus Ha JUIMHY O4epeiH.

[TpoexkTrpoBaHKe UMUTAIIMOHHON MOJIENIM HHCTPYMEHTAMHU MENIeX0IHOM OnOInoTeKH
AnyLogic. Hanecenue seMeHTOB pa3MeTKH NMpocTpaHcTBa. OyHKIIMOHAIbHBIE OJIOKU
[IEMIEXO0THON OMOINOTEKH.

B pe3yabTaTe pa6OTI)I Ha MPaKTUYCCKOM 3aHATUHN CTYACHTHI IOJIy4aT HABbIKW HAHCCCHUS DJIECMECHTOB

pa3sMETKH MPOCTPAHCTBA B CPe/ie IMUTAIIMOHHOTO MoaenpoBaHus AnyLogic, a Tak ke paboTsI ¢
3IIEMEHTaMH TIEMIEX0HOM OMOIMOTEKH B Cpejie UMUTALMOHHOTO MoaenupoBanus AnyLogic.

[IpoexTpoBaHNE UMUTAITMOHHONW MOJIENTM MHCTPYMEHTaMH IEIIeX0JHON OMOINOTEKN
AnyLogic. Jlob6aBrenue 351eMeHTOB ynpasieHus: U uHporpaduxu. 3D Buzyanuzanus

MOACIIH.
B pe3yibTare pa6OTBI Ha MPAKTUYCCKOM 3aHATUU CTYACHTBI IOJY4aT HaBbIKU ,Z[O6aBJ'I€HI/IH 3JICMCHTOB




TemaTuka NpakTUYECKUX 3aHATUI/KPATKOE CO/IepIKaHNe

ynpaBieHus u nHporpaduk B cpeie IMHTAIIMOHHOTO MoaenrpoBanus AnyLogic, a Takxke 3D
BU3yaln3alys MOJICNIU B Cpeie MMUTALMOHHOT0 MozenpoBanus AnyLogic.

[IpoekTupoBaHME UMUTAMOHHOM MOJEIH aBTOIOPOKHOTO IEPEKPECTKA
MHCTPYMEHTaMHU JOpOokHOM Onbimotexun AnyLogic. Hanecenue ainemMeHTOB pa3MeTKu
npoctpancTBa. OyHKIIMOHABHBIE OJI0KH aBTO0POKHONU OMOIHOTEKH.

B pesynprate paboThl Ha TPAKTHUECKOM 3aHATHH CTYACHTHI TIOTyJaT HABBIKM HAHECCHHUS DJICMEHTOB

Pa3METKH JOPOKHOTO POCTPAHCTBA B Cpeie HIMUTAMOHHOTO MoaenupoBanus AnyLogic, a Takxke paboTsl
C 3JIeMEHTaMH JOPO’KHOM OMONNOTEKH B Cpejie MMHUTAIIMOHHOTO MoaenupoBanus AnyLogic.

[IpoexkTupoBaHrE€ UMUTALMOHHOW MOJIENIA aBTOJIOPOKHOTO ITEPEKPECTKA
WHCTPYMEHTAMH JTIOPOXKHOM OnbmmoTexkn AnyLogic. Jlo6aBieHue 371eMEHTOB
ynpasieHus u naporpaduku. Bpemennoi rpaduk. Jlo6aBieHe IEMEHTOB YIIPABICHHS

u uHporpaduku. ONTUMU3ALUMOHHBIA YKCIIEPUMEHT.

B pe3synbraTe paboThl Ha IPAKTHYECKOM 3aHATHU CTYACHTHI II0JIy4aT HaBBIKU 10OABICHHS 3JEMEHTOB
ynpaBieHus 1 nHPOrpauK B cpelie UMUTAIIMOHHOTO MoJienupoBanHusa AnylLogic, a Tak)Ke HaBBIKH
MPOBEACHUS ONTHMHU3AIMOHHOT0 3KCIIEPHMEHTA B CPEie MIMUTALMOHHOTO MoaenupoBanus AnyLogic.

[IpoexkTpoBaHrE€ UMUTALMOHHOW MOJIENIA aBTOJIOPOKHOTO MTEPEKPECTKA

MHCTPYMEHTAaMH JI0pokHOM OnbmoTekn AnyLogic. 3D Buzyanu3zarsi.
B pesynbrate paboThl Ha MPAKTHUECKOM 3aHSATHUHU CTYACHTHI OJTy4YaT HaBbIKK 3D Bu3yanuzamnus MojaeIu B
cpeze UMUTAIMOHHOTO MosienupoBanust AnyLogic.

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

n/o

Bun camocrosiTensHO#M paboThI

Pabora ¢ nekIMoHHBIMM MaTepHUaIaMHu.

CaMocToSTeIbHOI HU3YUCHUC TCM JUCHUIIJIMHBI IIO COTJIACOBAHUIO C MPETIOAABATCIICM.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

AW N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

5. IlepeueHp wu3NaHMI, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto nocryna
1 [opoxxanuna, E. Y. UMuTanmonnoe monenuposanue : | URL:
yuebnuk / E. . Topoxanuna, E. A. Bornanosa. — 2- | https://e.lanbook.com/book/411686
e u3z. [gorm. u nepepad.]. — Camapa : [II'VTH, 2023.
— 300 c. — ISBN 978-5-907336-48-3. — Tekcr :
3EeKTpOHHBIN // JIaHb : AIeKTPOHHO-OMOIMOTEUHAS
cucrema. 2023
2 | ImMutannoHHOE MOJIENUpOBaHue : ydeOHoe mocobue / | https://e.lanbook.com/book/486719

H. I1. Cagouukosa, [I. C. I1apsirun, T. B.
Epemenko, H. M. Pamescknii. — Boarorpan :




BonrI'TV, 2022. — 128 c. — ISBN 978-5-9948-
4455-7. 2022

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

1. HWndopmanmonnsiii mnoptan Hayunas osnekrponHas Oubnmnorteka
eLIBRARY.RU (www://elibrary.ru);

2. Enunas  kojulekuus — UUQPOBBIX  00pa30BaTENbHBIX  PECYPCOB
(http://window.edu.ru);

3. Hayuno-texanueckas 6ubmmorexka PYT (MUUT) (http://library.miit.ru);

4. ITouckoBbie cucTeMbl: Yandex, Mail.

/. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacCHpOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

1. Microsoft Internet Explorer (wiu npyroii Opaysep);
2. OnepaunonHas cucteMa Windows;

3. Microsoft Office.

4. Anylogic 8.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUTHHE (MOIYIIIO).

1. YueOHble ayauTOpuu JUIsi TPOBEACHUS 3aHSITHH JIEKIIMOHHOTO THIIA,
OCHAIIIEHHbIE KOMITBPIOTEPHOM TEXHUKOWM M Ha0OpamMu JIeMaHCTPAIMOHHOTO
000py10BaHUS.

2. KowmmbloTepHble  Kjlacchl,  OOOpYJOBaHHBIE  MPECOHATHLHBIMH
KOMIIBIOTEPAMHU.
9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 1 cemectpe.

10. OueHouHbIe MaTEpHUATIBI.

OueHOYHbIE MaTepHUalIbl, IPUMEHSIEMBIE MPU MPOBEACHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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