MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

\

Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHus - IpOrpamMMa ClieluaIuTeTa
T10 CIIEIHMATbHOCTH
23.05.03 IToaBmkHOM COCTaB XKeJIEe3HBIX AOPOT,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)

TumonunsiM B.C.

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MaTtemaTH4ecKoe MOJECIUPOBAHUE CUCTEM U IIPOIECCOB

CrenmaabHOCTh:

Cnennanus3anus:

Texuonorus

23.05.03 ITogBr>XHOM COCTAB KEJIE3HBIX 10POT

IIpOU3BOACTBA u PECMOHTaA

IIOABMIXXHOI'O COCTaBa

dopma 00ydeHUSI:

Ounas

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUZIE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 €IUHOM
KOPIIOPATHBHOW HH()OPMAIIOHHOH CHCTEMBI yIPaBICHHS
YHHBEPCHTETOM H COOTBETCTBYET OPHUTHHATY

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID moamucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBud
Jata: 23.06.2026




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Lensamu OCBOCHHSI y4eOHOM TUCITATIIINHBI «MartemaTuueckoe
MOJICTUPOBAHUE CUCTEM U MPOLIECCOBY SIBISIOTCS:

- U3YYUTh IPUHIUIIBI U METOJbI MAaTEMATUUECKOTO MOJIETUPOBAHUS;

- U3YYUTh METOJbl Pa3pabOTKH W PEIICHHS MaTeMaTUYeCKUX MOoJesei
peabHBIX OOBEKTOB M MPOIECCOB C MCIOJIb30BAHMEM COBPEMEHHBIX CPEICTB
BBIYUCIIUTEILHON TEXHUKHU U CTAHIAPTHBIX MAKETOB MPUKIATHBIX ITPOTPAMM.

3agayaMu  OCBOCHHUS  y4eOHOM  JUCHUIUIMHBI  «MaTeMaThuieckoe
MOJICTTUPOBAHUE CUCTEM U MPOILIECCOB) SBJISIOTCS:

- OCBOCHHME OCHOBHBIX MMOJIX0/I0B K TOCTPOCHUIO U aHAJIU3Y MaTEMAaTUUECKUX
MOJICIICH, 00X /TS pa3IMYHbIX 00JaCTel 3HAHUS, HE 3aBUCSIINX OT KOHKPETHOM
crieuupuK;

- OCBOCHHE PA3JIMYHBIX TUIIOB MATEMATUUYECKUX MOJICJICH U UX CBOMCTB;

- OCBOCHHE MPHUHITUIIOB K METOJI0B Pa3padOTKU Pa3IMYHbIX MATEMAaTHUECKUX
MOJIECIICH;

- OCBOCHHE MATEMaTHYECKHMX METOJOB: aHAJUTUYECKUX (TOUYHBIX) H
YUCJICHHBIX (TPUOJIKEHHBIX) JUISI PEIICHUS WH)KEHEPHBIX 3a7ad C MOMOIIBIO
MaTEeMaTHUYCCKUX MOJICIICH;

- OCBOGHHE  MPAKTUUYECKUX  HABBIKOB  pa3pabOTKU  aJ€KBAaTHBIX
MaTeMaTUYECKUX MOJICJIC >KEJIe3HOJOPOKHOM HANpaBJIEHHOCTH, a TaKXKe HUX
AJTOPUTMHU3ALIMM U TIPOrPaAaMMHUPOBAHUS;

- OCBOCHME aHalM3a  PE3yJbTAaTOB, IOJYYEHHBIX B  IIpoIecce
BBIYUCIIUTEILHOTO IKCIIEPUMEHTA.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHUs N0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIINIM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXEHEPHbIE 3a7aud B MpodeccuoHambHOM
NEATEIbHOCTH C UCTIOIh30BaHUEM METO/I0B €ECTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHav3a U MOJICJIUPOBAHMUSI.

OOy4eHwme 1Mo JUCIHUILTHHE (MOYJTIO) TIPEIIToJIaraeT, 94To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3HATD:
- TexHuueckrue W MporpaMMHBIE CPEJCTBA peau3alud WH(POPMAIIMOHHBIX
TE€XHOJIOTUH, TPOTPaMMHOE 00ECIIEUCHHUE U TEXHOJIOTHH MPOrpaMMUPOBAHHS.

YMmeTh:



YMmerb IMPUMCHATHL OCHOBHBIC MCTO/bL pa6OTBI Ha IICPCOHAJIBHBIX
KOMIIBIOTCPAX C INPUKIAAHBIMHA IMIPOIrpaMMHBIMU CPE€ACTBAMH, KOMIIBIOTCPOM KaK
CPCACTBOM PCHICHUA CIOKHBIX MATCMATUYCCKHUX MOﬂeHeﬁ.

YMmeth IMPUMCHATL OCHOBHBIC MCTOIbI pa6OTI>I Ha IICPCOHAJIbHBIX
KOMIIBIOTCpAax C IMPUKIAJIHBIMU IIPOrpaMMHBIMU CPCACTBAMU, KOMIIBIOTCPOM KadK
CpCaACTBOM PCIICHUSA CIOKHBIX MAaTCMATHYCCKUX MOﬂCHCﬁ.

Baanernb:

HaBbikaMu npuMEHEHUsSI OCHOB TEOPHUH MAaTE€MaTHYE€CKOTO MOJECIUPOBAHUSA,
TEXHUYECKUX U MPOTrPaMMHBIX CPEJICTB pealu3alldd MaTEMAaTUYECKUX MOJCIIEH,
COBPEMEHHBIX SI3BIKOB MPOTPAMMHUPOBAHUA, MCIOJIb30BAHUS MPOTPAMMHOIO
obecrieyeHus ¥ TEXHOJIOTH MPOTrpaMMHUPOBaHUSI.

3. O0beM AUCIUTUIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOYJIA).

OO6mast TPyJIOEMKOCTh AMCHUILIUHBI (Monynsi) coctaBiasier 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcss ¢  [EJarorM4yecKUMH  paboTHHUKaMu W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHONU MPOTPpaMMbI Ha MHBIX YCIOBUSX,
IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne§

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 48 48
B Tom umncne:

3aHATHS JEKIIMOHHOTO THIIA 16 16
3aHATHSA CEMUHAPCKOTO TUIA 32 32

3.3. O06beM muCHUIUIMHBI (MOIyYJisA) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJaronuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
Mearorn4ecKuMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHON MpOTpaMMbl Ha HWHBIX yCIOBHUSX, TPH TPOBEIACHUU
IPOMEKYTOYHOM aTTecTaluu coctapisieT 60 akaeMruueckux yaca (OoB).

3.4. ITpu oOy4eHnn 0 MHAUBUAYATFHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC PU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITEIbHON padOThl 00yJaronuxcs, a Takke B popme
KOHTaKTHOW pabOThl OOy4YarOMIMXCA C MEJaroru4ecKuMy paboTHUKAMHU | (WJTHN)




JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIIOBUAX, IIPYU MPOBEICHUHU IIPOMEKYTOYHON aTTECTALIUM.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/ Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |OOGuue cBeaeHUs 0 MOJICTUPOBAHUHN M MOJICIISX.
PaCCManI/IBaeMLIe BOIPOCHI:

- IIOHATHUE O MOJCIIUPOBAHNU,

- FCOMETPUICCKOC, (1)I/I3I/I‘ICCK06, MAaTeMaTNu4€CKOC MOACINPOBAHUE,

= IIOHATHUSA MAaTECMATHUYCCKOT'O MOI[CJ'II/IpOBaHI/IH u MaTeMaTH‘IeCKOﬁ MOJCIIN.

2 |YpoBHH MaTeMaTHYECKOTo MojepoBanus. [Ipoiecc pa3paboTki MaTeMaTHIeCKON

MOACIIH.

PaccmaTpuBaemble BOTIPOCH:

- MHKpO-, MaKpO- ¥ METaypOBHH MaTeMaTHYECKOTO MOJCITHPOBAHNS;

- IPUMEPHI HCIIOJIL30BAHUS U 00J1aCTH NPUMEHEHUS;

- OCHOBHBIC BOIIPOCHI pellaeMble IIPH pa3padoTKe MaTeMaTHUIeCKOH MOJEIH;
- IpoLIeCC MOJIEIUPOBAHUS;

- OLICHKA MOJIYUYCHHBIX PE3YyJIbTATOB,

- KOPPEKTUPOBKA MOJEICH.

3 [Pa3zpaboTka MaTeMaTH4ECKOI MOJIENH B IPOIIECCEe MPOSKTUPOBAHMS O0BEKTA.
PaCCManI/IBaeMHe BOIPOCHI:

- [Iponecc MOJACIIMPOBAHNS BHOBb CO3/1aBacMOTI'0 06L€KTa;

- [IOCJICAOBATCIIBHOCTh MAaTEMATUYCCKOI'0 MOACIIUPOBAHNA;

- CX€Ma U3yuCHUs CBOMCTB MOACIIN.

4 Marematudeckoe MOZICIINPOBAHUC TATOBBIX JJICKTPUYCCKUX MAIIWUH.
PaccmarpuBaemble BOIIPOCHL:

- MaTeMaTHYeCKOe MOJICNMPOBAaHIE ACHHXPOHHBIX 3JICKTPOIBUTATEIIEH;

- MaTeMaTH4eCKOe MOJISIIMPOBAHNE SJIEKTPUIECKUX JIBUTATEIEH IT0CIEeJOBATEIbHOTO BO30YKICHNUS.

5 |Metoasl, OCHOBaHHBIE HA MPEJCTABICHUH PEIICHUsI B BUE psaioB Teinopa. Meton

DOlinepa [Jig YUCIEHHOro pemieHns TuddepeHINaIbHbIX YPaBHEHHH.
PaccmarpuBaemble BOIIPOCHL:

- OCHOBHBIE IIPEUMYIIECTBA U HEJOCTATKHU METOJIOB OCHOBAaHHBIX HA IIPE/ICTABICHUH PEIICHNUS B BUIE
panoB Teitnopa;

- B3aMMOCBSI3b MeTo/1a Dilyiepa Al YUCICHHOTO pemeHus Tu(QepeHInanbHbIX YpaBHEHHH PsIoM
Teiinopa;

- rpaduUecKoe IpecTaBIeHre MeTo1a Diepa.

6 |Meron Pynre-Kyrra uerBéproro mopsiaka. MoauduImpoBaHHBIA MeTOI Diepa.
PaccmaTpuBaemble BOIIPOCHI:

- ocHOBHBIE (popmyiel MeTona Pynre-Kyrra;

- rpadudeckoe npeacTaBienneMerona Pyare-Kyrra;

- IpeuMylecTBa U Hegocratkumeroaa Pynre-Kyrra;

- MPEUMYIIECTBA U HEJOCTATKH MOAN(DHUIIMPOBAHHTO METOAa Ditiepa;

- OCHOBHBIE OTJIMYHS OT METOAa Dilyiepa Al YUCIEHHOTO pemeHus 1uddepeHInaIbHbIX YpaBHEHHUI. .

7 |CAIIP B mammmuaoctpoenun. Uctopus passutus CAIIP.

PaCCManI/IBaCMLIC BOIIPOCHI:




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

n/m
- TUIIBI CUCTEM aBTOMAaTHU3WUPOBAHHOT'O IIPOCKTUPOBAHMA,
- co3nanue CAIIP;
- pazsutue CAIIP ot CAD no CAE cucrtem..
8 |Cucremsl aBToMaTu3upoBanHoro npoektupoBanus (CAIIP). YpoBHu nporpaMMHOToO

o0ecIieyeHusl.

PaccMaTpBuaemMbie BOPOCH:

- OCHOBHEIC HpI/IHHI/IHBI pa6OTLI B CUCTEMax aBTOMaTPI3PIpOBaHHOFO HpOCKTHpOBaHI/I}I;

- CHCTEMBI aBTOMaTH3UPOBAHHOTO TIPOSKTUPOBAHUS PA3IMIHOTO YPOBHS: JIETKHE, CPEAHNE U TSHKEIBIE
CAIIP.

4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlabopaTopHbie paboThI

n/o

HaunmenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoJiep:KaHue

MojenupoBaHue IEKTPHIECKOro Mpubopa (Ha mpuMepe T1oaa WM THPUCTOPA)
PaccMarpuBaeMble BOIIPOCHL:

- pa3paboTKa MOJAENHU MIEKTPUUECKOH 1IeNH IIePEMEHHOT0 TOKA B

nporpamMMHOM nakete Mathcad;

- pa3paboTKa MoJieNel THPUCTOPa U ANO/A;

- aHAJM3 MOJTYYCHHBIX JaHHBIX.

Mogenb QJICKTPHUYCCKOI'0 ABUTaTCIIA IMOCTOAHHOI'O TOKA C MOCICI0BATCIIbHBIM

BO30Y)XJICHHEM.

PaccMarpuBaeMble BOIPOCHL:

- MaTeMaTUYeCcKOe OIMCAHNE JBUraTels HOCTOSHHOIO TOKA;

- peureHue B nmporpamMmmuom nakere Mathcad nquddepeHnnanbHbIX ypaBHEHHUI OMUCHIBAIOIIEM paboTy
JIBUTATEIIs.

MopenupoBaHue TBYyXMacCOBOM CUCTEMBI

PaccmarpuBaeMbie BOIIPOCHL:

- MaTeMaTHYeCKOe ONMCAHNE MEXaHUISCKOM IByXMAaCcCOBOM CHCTEMBI;
- pemenne B Mathcad nuddepeHnaabHbIX ypaBHEHUH;

- aHaM3 TPaUKOB BEPTUKATIBHBIX KOJICOAHUI.

I/ICCJ'ICI[OBaHI/IC TOYHOCTH IIPpHU MOACITINPOBAHNUU KO0JIE0ATEILHOIO Impomnecca.
PaccmarpuBaemble BOIPOCHL:
- OIICHKA KOJINYECTBA TOUEK MPUXOMSIINXCS Ha OOAUH MEPHOJ I NOTYYEeHUS HY>KHOM TOUHOCTH PELIeHUS

HccnenoBanne TOYHOCTH MOHOTOHHOTO mponecca
Omnpenenenre KOJINIECTBA TOUEK JUIS TIOJTydeHUS] HEOOXOJMMOW TOYHOCTH MOHOTOHTO TIpOIiecca.
MonenupoBaHue NEPEXOAHOrO MPoLEcca B ITEKTPUECKOM LEeH.

CocraBiieHre MaTpUIbl IPABbIX YaCTEH
Pa3paboTka MaTpuUIlB! MPaBBIX YacTel cuCTeMbl Tu(GepeHIINaTbHBIX YPaBHEHNH MEXaHHIECKOI CHCTEMBI
JUIsl TalnbHEHUILIETo €€ IPUMEHEHMSI IPU MOJIEIIOBAaHUU.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

/o

Bun camocrositensHoi# paboTh

I/IBYLICHI/IC TCOPCTUUCCKOTO MaTCpHralia 1o MaTEMATHYICCKOMY MOJACIIMPOBAHUIO




Bun camocrosiTensHO#M paboThI

2 |M3ydenue mapameTpoB H pa3zpabOTKa MATEMAaTHYCCKUX MOJECIEH TSITOBBIX
ANEKTPUYECKUX MALITUH

3 |HUccnenoBanue ToyHOCTH penieHus TuddepeHalbHbIX YPaBHEHUS PA3INYHbIMU
YHUCIIEHHBIMH METO/IaMU

4 |M3yuenue mporpamMmHoii cpensl. [loctpoenne mozaeneit. HaBbiku paGoTsl ¢
IIPOrPaMMHBIMH CPEIaMH U1 IOCTPOEHUS U pacuy€Ta MaTeMaTUYECKOU MOJCIIH.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

[TonroroBka K TeKylIeMy KOHTPOJIIO.

5. IlepeueHb wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIOJIb30BATh IMIPH
OCBOCHMH JTUCUUTIIUHBI (MOTYJIS).

No
y bubnuorpaduueckoe onucanue Mecto nocryna
/1
1 Tapacuk, B. [1. Matematudeckoe Jlasb : AIEKTPOHHO-OMOINOTEYHAS CUCTEMA.
MO/JICJINPOBAHUE TEXHUYECKUX CUCTEM : — URL: https://e.Ianbook.com/book/4324

yuebnuk / B. I1. Tapacuk. — MHHCK : (nara obpamenus: 27.10.2022).

Hosoe 3uanue, 2013. — 584 ¢. — ISBN
978-985-475-539-7. — TeKCT : ANEKTPOHHBI

2 Jlanimu, @. O. PacyeT u KOMIIBIOTEPHOE RL:
MOJIEIMPOBAHKE DIIEKTPUUECKUX LIETIEH C https://znanium.com/catalog/product/1868864
(marta obpamenns: 23.06.2026). — Pexxum

npruMeHeHueM nporpaMmel Mathcad (ot
MIPOCTOTO K CIIOKHOMY) : yueOHoe mocobue /
®. 3. Jlanmu, I1. B. Mopo3os. -
Hosocubupck : M3n-so HI'TY, 2020. - 112
c. - ISBN 978-5-7782-4258-6. - TekcT :

AIEKTPOHHBIN.

AO0CTYyIIa: 1O IOAIIUCKE.

6. IlepedeHp COBpeMEHHBIX MPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).

ITouckossle cuctembl: Yandex,, Rambler.

http://library.miit.ru/ — nayuHo-Texuuueckas ouoimoreka PYT (MUUNT).

http://www.elibrary.ru/ — Uadopmannonnsiit mopran Haydnas snekrpoHHast

OoubmmoTexa.
http://rzd.ru/ — caiit OAO «PXI».

7. llepedyeHb  JMIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IpPOrpaMMHOr0 0O€cleYeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEOOXOMMOTO ISl OCBOCHUS JUCIUILIUHBL (MOJTYJIs).



OC MS Windows XP umu Vista, MS Office 2007, MS VBA, MathLab,
MathCad

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo AUCIHUIUTMHE (MOAYJIIO).

CereBoit KOMHI)I-OTepHHﬁ KJ1acc, OCHaIHCHHLIﬁ IMCPCOHAJIbHBIMHA
KOMIIBIOTCPpAMU.

9. ®opma nMpoMeKYTOUHOU aTTECTaIUU:

3aueT B 8 cemecTpe.

10. OueHOUHBIE MaTEpHUAIIBI.

O1neHOYHBbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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