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NHbopmaums o Bnagenbue:

®K1O: KoceHok Cepreit Muxaiinosuy
[lomkHOCTb: pekTop

[ata nognucanus: 11.06.2026 09:47:57
YHUKanbHbI NPOrpaMMHbIA KIKOY:
e3a68f3eaale62674b54f4998099d3d6bfdcf836

yupexneHue BhcClero o6pasoBaHUS
XaHTH-MaHAUMCKOTO aBTOHOMHOT'O OkpyI'a-Irph
"CypIyTCKMM TOCYyOapCTBEHHHM yHUBepcuTeT"

YTBEPXJIAIO
IIpopekrop no YMP

E.B. KonoBainopa

11 mrons 2025r., mpotokon YMC Ne5

MOAYJb TEOPUU CUCTEM YIIPABJIEHUA
NmMuTanmoHHoe MOAeJTUPOBAHUE
paboyas nmporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuiena 3a kadeapoit ABTOMATHKH M KOMIIBIOTEPHBIX CHCTEM

VueOHbIi m1aH

b090304-[TOKC-25-4.plx

09.03.04 TIPOTPAMMHA I UTH)KEHEPU S
Hamnpasnennocts (mpoduiis): IIporpaMmuaoe odecriedeHre KOMIBIOTEPHBIX CUCTEM

Kanupuxanus BakasaBp
®opma oOyueHus o4Has
OO01mas TpyI0eMKOCTb 33ET

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayIUTOPHBIE 3aHSITHS

caMocCTOsITeNbHast paboTa

108

48
60

Pacnpeneﬂenne YacCoB JUCHMILIMHBI IO CeMeCTPpaM
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Bup 3ansaTuit vim | pmo| o PIT
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3a4eThl 7



ITporpammy cocTaBuiI(1):
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Pabouast nporpamma JUCIUIITHHbI

HNmuTanmoHnHoe MOJeJTUPOBaHUEC

pa3pabotana B cootBeTcTBHE ¢ PI'OC:

DenepasbHBIA TOCYAAPCTBCHHBIN 00pa30BaTeIbHBII CTAaHAAPT BHICUIEr0 00pa30BaHusI - GaKalaBpHarT 110 HAPABICHHUIO TOATOTOBKU
09.03.04 IIporpammuas urxenepus (npuka3 Munoopuayku Poccun ot 19.09.2017 r. Ne 920)

COCTaBJICHA Ha OCHOBaHHH yqe6H0r0 IJ1aHa:

09.03.04 ITIPOTPAMMHA I THXKEHEPH A
HanpasneHHocTs (npo¢uis): IIporpaMmmuoe obecredeHre KOMIbIOTEPHBIX CUCTEM

YTBEPXKICHHOTO yueOHO-METOIUUECKUM COBETOM By3a oT 11.06.2025 npotoxomn Ne 5.

Pabouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl

ABTOMATHKH B KOMIIBIOTCPHBIX CUCTEM

3aB. kadeapoii K.T.H., ToUeHT 3arneBaioB A.B.



1. HEJIX OCBOEHUA JUCHUTIINHBI

11

OCHOBHBIE eI npenogaBaHus JUCHUIIIINHBI:

1.2

- hopmuposanue komnerennuu OITK-1, B uactu OIIK-1.5 - npuMeHeHUe eCTECTBEHHOHAYYHBIX M OOLIEHHXEHEPHBIX
3HAHUH, METOA0B MATEMAaTHIECKOTO aHAIN3a U MOAEIHPOBAHHS, TEOPETHIECKOTO M IKCIIEPUMEHTATBHOTO HCCICIOBAHUS B
npodeccuonanbHoi aestensHocTy, U B yacTu OIIK 1.6 - knaccuduuupoBanye pa3IMyHbIX TUIIOB CUCTEM, PELIEHUE 3a/1a4
MaTeMaTHYeCKOTO OIMCAHUs CHCTEM M CHTHAJIOB;

13

- popmupoBanne komrereHnun [1K-2, B yactu I1K-2.2 - ucroiap30BaHNAe COBPEMEHHBIX IIPOTPAMMHBIX CPEJICTB JUIS
perreHus 3a1a4 mpoecCHOHATBHOM AesTeMbHOCTH

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIT: |B1.0.08

2.1

TpeboBanus K NpeABAPUTEIbHOI MOATOTOBKE 00y4Yalomerocs:

211

[IporpamMmmupoBanue Ha s3b1ke Java

212

OOBEKTHO-OPUEHTHUPOBAHHOE NPOrPaMMHUPOBaHNE

2.2

JUCHMIUIMHBI ¥ MPAKTHKH, V11 KOTOPBIX 0CBOEHHE JAHHOW TUCHUTIINHBI (MOXYJIs1) HEOOX0INMMO KaK
npeIuiecTBy0LIee:

221

[IpousBoacTBEHHAs IPAKTUKA, IPEJAUIUIOMHAS PAKTUKA

222

IIpousBoaCTBEHHAS MTPAKTHKA, HAYIHO-HCCIIeoBaTenbpekas pabora (CDIO)

2.2.3

Cucremsr YHpaBJICHUA MEXATPOHHBIMH KOMIUICKCAMU

224

BEImosiHeHHe | 3a1yTa BEITYyCKHON KBaTH(UKAIMOHHOW paboThI

3. KOMIIETEHIINH OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUSA JUCIIUITJINHbBI

(MOZY.JIST)

OIIK-1.5: Co3naeT MmaTeMaTH4YecKHe MOJIE]IH 00beKTOB MPOo¢ecCHOHAIBLHOM IesITeTbHOCTH U MPOTEKAIIINX B HUX NMPOLECCOB.

| OIIK-1.6: Kinaccuuuupyert pa3iuyHbie THIIBI CHCTEM, peliaeT 331a41 MAaTeMATHYeCKOIr0 ONMUCAHUS CHCTEM U CUTHAJIOB. |

OIIK-

2.2: I/IcnomﬁyeT COBPEMEHHBIC NIPOrpaMMHBI€ CPEACTBA JIfl pEICHUdA 3a4a4 HpO(l)eCCI/IOHaJ]bHOﬁ ACATECJIBHOCTH

B pe3yabTare OCBOCHUA TUCHUIIIMHBI 06ytla]0umi71c51 JOJIZKCH

3.1|3naTh:
3.1.1|- Buabpl MaTeMaTHYECKUX MOJIEIIEH U 3Tambl X pazpadborku.(OITK-1.5)
3.1.2]- Merozp! U preMbl HOpMATH3ALIHI 33184 ISl TOCTPOCHHST MOJIEIIBHBIX OMMCAHHUN pasindHbIX THoB cucteM.(OITK-1.6)
3.1.3]- dyHKIMOHANBHBIE BO3MOXXHOCTH COBPEMEHHBIX cpe MoaenupoBanus.(OITK-2.2)

3.2|Ymern:
3.2.1|- ®opmanm3oBaTh 3a1a4y IS TIOCTPOEHHS MOIENeH pa3nudHbix THIOB crcteM.(ITK-1.5)
3.2.2|- Co3naBaTh MMHTALIOHHBIC MOJICIIH, HCHIONIB3YS IPHHLMIBI cucTeMHOro noaxoza. (OITK-1.6)
3.2.3]- Mcmonp30Bath cpeacTBa KOMITBIOTEPHOTO MOJCTMPOBAHMS TS CO3MAHNS HMUTAIIMOHHBIX Moeneii.(OTTK-2.2)

4. CTPYKTYPA U COAEP)KAHUME JUCIHHUIIJINHBI (MOYJIS)
Kox HanmenoBanue pasnenos u tem /Buj | Cemectp / | Yacos | Komneren- | Jluteparypa IIpumeyanne
3AHATUS 3aHATHS/ Kvne U

Paznen 1. [Ipeamert u 3agaun
AUCHUILIMHBI. OCHOBHBIE MOHATHSA
TeopHH MOJeTMPOBAHUSI.




11 [penmer u 3apaun aAucHUIIMHBL. OCHOBHBIC 2 OIIK-1.5 [JI1.1 JI1.2J12.1
MOHATHS TEOPUU MOAEIUPOBAHMS, OIIK-1.6 2.2
OCHOBHBIE MTOJIOKCHHUS TEOPUH MOJ00HS, OIlK-2.2 31
cucreMHblil nonxoa. Kinaccuduxanus
Mojeneit. Buabl MonenupoBanus. /Jlex/

Pazgen 2. OcHOBHEBIE TOAXO0ABI K
(opmanuzanuu 3axa4 MoJeTMPOBAHUS.

2.1 CucTeMHBIN TTOIX0]] B MOACITUPOBAHUHT 2 OIIK-1.5 [JI1.1 JI1.2J12.1
cucreMm. @opmasbHas MOEIb 00BEKTA. OIIK-1.6 J2.2
MaTemMaTHudecKre cXeMbl MOICTHPOBAHHSL. OIIK-2.2 21
/JTex/

2.2 dopmManuzaus U alropuTMHU3AIHS 2 OIIK-1.5 |JI1.1 J11.2J12.1
HpOLEeCCOB (PYHKIIMOHUPOBAHUS CHCTEM. OIIK-1.6 J2.2
/JTex/ OIIK-2.2 31

2.3 HHCTpyMeHTANBHBIE CPE/ICTBA 4 OIlK-1.5 |JI1.1 J11.2J12.1
MozenupoBanus. Cpella IMUTALIMOHHOTO OIIK-1.6 JI2.2713.2
moaenupoBanus ARENA /Jlex/ OIIK-2.2 D1

2.4 IMpoueccHas monens B cpene ARENA. /J1a6/ 10 OIIK-1.5 |JI1.1 JI1.2J12.1

OIIK-1.6 |JI2.2J13.2 JI3.3
OIIK-2.2 31

25 N3ydenne HazHAYEHUS W HACTPOEK MOIYJIEH 8 OIIK-1.5 |[JI1.1 JI1.2J12.1

cpenst mopenupoBanust ARENA. /Cp/ OIlK-1.6 |JI2.2J13.2 JI3.3
OIIK-2.2 31

Pazgen 3. CraTucTnyeckoe

MO/IeJIMPOBAHME CHCTEM.

3.1 XapakTepuCTHKa METOAA CTATUCTUYECKUX 2 OIIK-1.5 [JI1.1 J11.2J12.1
HCIBITaHUN. MozenpoBaHye CIyqaiHbIX OIIK-1.6 2.2
BO31EeHCTBUI HAa cucTEMEL. /JIex/ OIIK-2.2 21

3.2 IToaroToBKa MCXOAHBIX JaHHBIX MOJEIH C 2 OIIK-1.5 |JI1.1 J11.2J12.1
MpUMEHEHUuEeM HHCTpyMeHTapus Input OIIK-1.6 |J12.2J13.2 JI3.3
Analyzer 8 ARENA. /J1a6/ OIIK-2.2 31
Paznen 4. O6padoTka u anaIu3
pe3yJbTaToB
MOJeTMPOBAHUSIMMATAIIMOHHOTO
MO/IeJIHPOBAHMSA.

4.1 O0paboTKa 1 aHAIN3 Pe3yIbTaTOB 2 OIIK-1.5 |JI1.1 JI1.2J12.1
MMHTALMOHHOTO MOJIeTUpoBaHus. /JIek/ OIIK-1.6 2.2

OIIK-2.2 31

4.2 OrieHKa anbTepHATHUB BBHITIOTHEHHS 4 OIIK-1.5 |JI1.1 J11.2J12.1
Pa3IMYHBIX CLIECHAPUEB MOJEIUPOBAHUS C OIIK-1.6 JI2.2J13.2
IIPUMEHEHHEM HHCTpYMeHTapus Process OIIK-2.2 €|
Analyzer 8 ARENA. /J1a6/

4.3 W3yueHne BO3MOXKHOCTEH MaHesen 17 OIIK-1.5 [JI1.1 JI1.2J12.1
Advanced /Cp/ OIIK-1.6 |J12.2J13.2 JI3.3

OIIK-2.2 31
Pazgen 5. UmutanmuoHHoe
MojJenupoBaHue Ha ocHoBe E-cereii.

5.1 IMpumenenue annapara E-cereit. Cpena 2 OIIK-1.5 |JI1.1 JI1.2J12.1
UMHTAIMOHHOTO MozienupoBanus EVA. OIIK-1.6 JI2.2713.1
/JTex/ OIIK-2.2 €)!




5.2 IIpumenenne E-cereBoro 7 12 OIIK-1.5 |JI1.1 JI1.2J12.1

MaTEMaTHYECKOTO anmnapaTa Iy pelIeHUs OIIK-1.6 J12.2J13.1
3aja4 pa3auyHoro tuna. /J1a6/ OIlK-2.2 31
5.3 MaremaTtuueckwuii anmapar cereit [letpu. 7 10 OIIK-1.5 |JI1.1 J11.2J12.1| KontponbHas pabota
/Cp/ OIIK-1.6 J12.2713.1
OIIK-2.2 31

Pa3nen 6. [IpumMeHeHne ar€HTHOTO
MOAX0/4a, CHCTEMHOM THHAMMKH JJIs1
MOJeJTHPOBAHUS CHCTEM.

6.1 IIpumenenne areHTHOTO MOIX0/1a, 7 4 OIIK-1.5 JI1.1 J11.2
CHUCTEMHOW JTMHAMUKH IS OIIK-1.6 JI1.3J12.2
MOJICIIMPOBAHUS CHCTEM B CpeJie OIlK-2.2 2192

MonenupoBanus Anylogic.Ilpu
BBITIOJTHEHUH PYKOBOJICTBOBATHCS
BCTPOCHHBIMH B CPE/y MOZCIHPOBAHHS
o0yuaronumu Matepuanamu. /J1a6/

6.2 IIpoBeneHue ONTUMHU3ALMOHHBIX 7 8 OIIK-1.5 JI1.1J11.2
SKCIEPUMEHTOB B CPE/Ie MOACTHUPOBAHUS OIIK-1.6 JI1.3712.2
Anylogic.3yuenune Ha ocHOBE OIIK-2.2 2132

BCTPOEHHBIX C CPEy MOICITHPOBAHHUS
oOyuaromux Marepuanos. /Cp/

Pazgen 7. 3auer

7.1 /3auét/ 7 17 OIIK-1.5 |[JI1.1JI1.2J12.1
OIIK-1.6 [JI2.2J13.1 JI3.2
OIIK-2.2 01032

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4ynbie MaTepPHAJIBI IS TEKYIEro KOHTPOJIS U MPOMEKYTOUHOI aTTecTaluu

HpeZ[CTaBJ'ICHI)I OTACIBbHBIM JOKYMEHTOM

5.2. OueHo4YHbIe MATEPHUAJIBI IS THATHOCTHYECKOT0 TECTHPOBAHHUSI

Hpe}lCTaBJ’IeHLI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METOJNYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCITUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemasi 1uteparypa

6.1.1. OcHoBHas JuTepaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue WznarenscTBo, rox | Komuu-Bo
JI1.1 |I'pamos B.M., OeukuH |KomnbroTepHoe MozenupoBaHue: YueOHUK Mockga: OO0 1
I'.B., Oeukun I1.B., "KYPC", 2023,
Pynaxos U.B. 2I1EKTPOHHBIH
pecypc
JI1.2 |dApesc 0. T, HmuranuonHoe MozenupoBaHue: yueOHoe nmocooue st By30B  |Mocksa: FOpaiiT, 1
3onorapés B. B. 2024, >1eKTpOHHBIH
pecypc
JI1.3 |boes B. JI. Mopenuposanue B cpeae AnyLogic: yaebHoe mocobue asst Mockasa: FOpaiir, 1
BY30B 2024, >1eKTpOHHBIH
pecypc

6.1.2. lonotHUTeIbHAS IUTEPATYPA

ABTOpI)I, COCTaBUTECIIN 3arnaBue I/I3,H3.TCJ'II)CTBO, rong Konna-so




ABTODBI, COCTaBUTEIHN 3arnaBue WznarenscTBo, rox | Konny-Bo
JI2.1 |KobGenes H.b., MmutanmonHoe MozenupoBaHue: YueOHoe nocodue Mocksa: OO0 1
ITomoBHukoB B. A. "KYPC", 2018,
3JIEKTPOHHBII
pecypc
JI2.2 |JIbrukuna H. H. MMuTaMOHHOE MOJIEIMPOBaHKE SKOHOMUUECKUX IpoleccoB:  [Mocksa: OO0 1
VYu4ebHoe nmocodue "Hayuno-
U3JaTeNbCKUI LIEHTP
NH®PA-M", 2024,
3JIEKTPOHHBIN
pecypc
6.1.3. MeToanueckue pa3padoTKku
ABTODBI, COCTABHUTEIH 3arnaBue UznarensctBo, rox | Kommya-Bo
JI3.1 |Bbaromun C. JI., ABTomarsl 1 cetH [letpu: YuebHoe nmocobue Juneuk: Jlumernxuit 1
JK6anosa H. IO. roCyJapCTBEHHBIN
TEXHUYECKUI
yHuBepcuret, ObC
ACB, 2012,
3JIEKTPOHHBIN
pecype
J3.2 |bymmenéna K. 1., KommsrorepHoe MofenupoBanue B cpefe Arena: yuedbHoe CypryT: 2
VeaticoB C. VY., rocooue W3parenbckuii ueHTp
Bymmenés I1. E. Cypl'VY, 2016,
3JIEKTPOHHBIN
pecype
JI3.3 |Kyrtbimxus A. B. HMuTanoHHOE MOJEINPOBAHNE TEXHOJIOTHYECKUX CHCTEM XanTbI-MaHcHICK: 1
JTUCKPETHOTO MPOM3BOACTBA B mporpammuom nmakere ARENA  [IOT'Y, 2018,
3JIEKTPOHHBII
pecype
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH ""UHTepHer"
D1 |HaumoHanbHOE 00IIECTBO HMHTAIMOHHOTO MojaenupoBanus http://simulation.su/ru.html
32 [AnyLogic https://www.anylogic.ru/
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.1.1|Cpena umuranuonnoro moxemuposanuss ARENA(Rockwell Software)
6.3.1.2|Cpena umutanimoHHOr0 MoienupoBanusi EVA - B cBOOOAHOM A0CTyTIE
6.3.1.3|Cpena umuranmornoro mojemuposanus Anylogic
6.3.1.4|Microsoft Excel
6.3.2 Tlepeyennb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|CupaBouno-nipaBoBas cucrema "T'apant”. http://www.garant.ru/
6.3.2.2|CupaBouno-npaBoBast cucrema "Koncynprantllioc". http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAYJISI)
7.1|VuebHas aymutopus A TPOBEACHHS 3aHATHH JICKIMOHHOTO THIIA, 3aHATHH JIAOOPATOPHBIX 3aHATHH, TPYIIOBBIX H

WHIUBUAYAIbHBIX KOHCYJBTAIUH,

TEKyILIEr0 KOHTPOJsl M IPOMEKYTOYHOH aTTecTaluu.
CIEeUUAIM3UPOBAHHON y4eOHOH MeOenH, MapkepHas (MeNOBas) JOCKA, KOMIUIEKT MEPEHOCHOTO MYJIbTHMEIMHHOTO
000pyIOBaHUs - KOMITBIOTEP, MPOEKTOP, MPOCKIIMOHHBIA SKpaH, KOMIIBIOTEPhI C BOBMOXKHOCTBIO BbIXOAa B HTEpHET U
JIOCTYIIOM B DJEKTPOHHYIO HH(OPMAIMOHHO-00pa3oBaTeNbHyIo cpemy. OOecredeH nocTym K ceTtd VIHTepHeT u B
AJIEKTPOHHY0 MH(OPMALIMOHHYIO cpeay opranu3anuu. Cpena MmonenupoBanus Arena, EVA, Anylogic.

OCHalICHa:

KOMILICKT




