OEIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA
denepalibHOE FOCYAAPCTBEHHOE OOIKETHOE 00Pa30BATEIIBHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«IletepOyprckuii rocyapCTBEHHbI YHUBEPCUTET Iy TEH COOOIIEHUS

NmnepaTopa Anexcanpa |»
(®I'bOY BO II'VIIC)

Kadenpa «Baronbsl u BaroHHoe X03sUCTBOY»

PABOYAS ITPOT'PAMMA
OUCYUNTUHBL
MATEMATHUYECKOE MOAEJIMPOBAHUWE CUCTEM U ITPOLIECCOB»
(b1.0.13)

st cnenuanbHOCTH 23.05.03 «IloABUKHOM COCTaB JKEJIE3HBIX JOPOT»
10 CIICITHATH3AIASIM
«ITaccaxxupckue BaroHb»
«I'py30BbIE BaroHb»

«TexHonorust Ipou3BOACTBA U PEMOHTA IMOJABUYKHOT'O COCTaBa
«DNEKTPUYECKUN TPAHCTIOPT YKEIE3HBIX IOPOT»
«BBICOKOCKOPOCTHOM HAa36MHBIN TPAHCIIOPT
«JIOKOMOTHBBI»

dopma oOydeHHUsT — OYHAsl, 3a09HAS

Cankrt-IletepOypr
2022



JIUCT COTJIACOBAHUN

Pabouas nmporpamMmma paccMoTpeHa, o0CykaeHa Ha 3acefaHuu Kadeapbl
«BaroHsl 1 BarOHHOE X03I1UCTBO»
[Iporokon Ne 8 ot «26» anpens 2022 r.

3aBenyromuii kKapeapou
«BaroHsl 1 BaroHHOE X03HCTBO»

FO.I1. Boponenko
«26» anpesns 2022 r.

COI'JTACOBAHO

PykoBoautens OITOIT
1O.I1. Boponenko
«26» anpeins 2022 r.

PykoBoautens OITOIT
J.H. Kypunkun
«22» anpeins 2022 r.

PykoBoaurens OITIOII
A.M. EBcradbeB
«16» anpeins 2022 r.



1. Ieau ¥ 3a1a4i TUCIHUIIAHBI

Pabouasg mnporpamMma AuCHMIUIMHBI «MaTeMaTHYECKOE MOJEIUPOBAHUE
cucteM u nporeccony (b1.0.31) (nanee — IUCIUILUIAHA) COCTABIICHA B COOTBETCTBUHU
¢ TpeboBaHusMH (elepaqbHOTO rOCYyIapCTBEHHOTO 00pa30BaTebHOIO CTaHAapTa
BBICIIEr0 O0Opa3oBaHUsl — CHELHAIUTET MO HampasieHuto noaroroBku 23.05.03
«[TonBrxHOM cocTaB jkene3HbIX gopor» (nanee - PI'OC BO), yrBepkaeHHOTO «27»
mapra 2018r., mnpukaz MunoO6pHayku Poccum Ne 215, ¢ yuerom
npodeccuoHanbHOro  obpaszoBarenbHoro cranjgapra 17.055 «PykoBoautenb
ydacTKa TIPOM3BOJICTBA IO TEXHUYECKOMY OOCIYXUBAaHUIO M  PEMOHTY
KEJIE3HOJIOPOKHOTO  TOJIBJKHOTO  COCTaBa»,  YTBEP)KICHHOIO  IMPUKa30M
MuHnucTepecTBa TpyAa U conuanbHoM 3amuThl Poccuiickoit ®enepauuu ot 06
¢despanss 2018 roma Ne60H (3apeructpupoBaH MUHUCTEPCTBOM IOCTHUIIMH
Poccuiickoit ®@enepanuu 02 mapra 2018 roma, peructpauuonsbiii No50227) u
npodeccuoHaIbHBIX CTAaHAAPTOB:

Lenbro n3yyeHus: AMCUMUILIUHBI « MaTeMaTHuecKoe MOICIMPOBAHUE CUCTEM
U TIPOLIECCOB» SIBIISIETCSI O3HAKOMJICHUE CTYJCHTOB C OCHOBAMU MOJIEIMPOBAHUSA
CTaTUYECKUX H JUHAMHUYECKHX TMPOIECCOB, BO3HUKAIOIIMX TMPU JIBIKCHUHU
KEJIE3HOIOPOKHBIX IKUIIAKEHN 110 PETLCOBOM KOJiee, U MPOrpaMMHO-TEXHUYECKUMU
CpelICTBaMM aHajlu3a MaTEeMaTUYeCKUX MoOJIeJied MEXaHUYEeCKHUX CHCTEM,
opuentupoBanHbiMu Ha nipumeHeHue CAIIP, INTERNET — texHonoruii, MmeTo10B
YHUCJIICHHOTO MHTETPUPOBAHUS B LIETISX MPUOOPETEHUS CTYJIEHTAMU 3HAHWUH, YMEHUN
M HaBBIKOB B OOJAaCTM KOHCTPYUPOBAHHUS, MOJEIUPOBAHUA M pacuera
KEJIE3HOIOPOKHBIX TPAHCHOPTHBIX CPEJACTB HAa TMPOYHOCTh, HAJEKHOCTD,
JIOJITOBEYHOCTh W JMHAMHUYECKHEe KauecTBa. B mpoiecce oOydeHHs CTYIEHTHI
MOJTy4al0T TMPAKTHUYECKHUE HABBIKM HCIOJIB30BAHUS MPOTrPAMMHOIO KOMIUIEKCA
ANSYS wu VHUBEPCAJIbHBIM MEXAHWU3M s NPUMEHEHUSI HUX B
npodeccuoHaIbHON NEeSITeTbHOCTH MPU CO3JaHMHM M JKCIUTyaTalliy TMOJABUXHOTO
COCTaBa >KEJIE3HOJOPOKHOTO TpaHCTIOPTa, (POPMHUPOBAHUS XapaKTEPa MBIIIJICHUS U
IIEHHOCTHBIX OPUEHTAINH, IPH KOTOPHIX 3 PeKkTrBHASA U Oe30MMacHast OpraHu3aIus
paboThl TO TPOEKTHUPOBAHUIO W TEXHUYECKOMY OOCITY)XMBAaHUIO M PEMOHTY
MOJIBIDKHOTO COCTaBa  KEJIE3HOJIOPOKHOTO TpaHCIOpPTa paccMaTpUBAacTCs B
KauecTBE IPUOPUTETA.

JUIst TOCTH>KEHMSI IOCTABIEHHBIX LIEJIEH PEIIatoTCsl CIEAYIOIINE 3a0aun:

- (hopMHUpOBaHUE y CTYJIEHTOB TEOPETUUYECKUX 3HAHUN O MAaTEMaTHYECKOM
MO/IEJINPOBAHUM MEXAHMYECKUX CHCTEM M MPOTEKAIOLIUX B HUX IIPOLIECCOB;

— o0y4JeHure CTYJICHTOB HaBBIKAM MPAKTUYECKON pabOThI C COBPEMEHHBIM U
nporpamMmMHbiME Komrutekcamu Tiiia ANSY'S (peammsyrommmvu MKD npu pacuere
M TIPOCKTHPOBAaHMM BAaTOHHBIX KOHCTpyKumi) u YHUBEPCAJILHBIN
MEXAHU3M (peanu3yromumMu aHaIu3 JUHAMUYECKOTO MOBEICHUSI CUCTEM).

2. IlepeveHb MIAHUPYEMBIX Pe3yJIbTATOB 00Yy4YEHUS MO0 JUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJICEHHBIMH B IIPOrpaMMe ClelHUaJIuTeTa
HHAUKATOPAMM JOCTHKEHHUSI KOMIIeTeHI U



[InanupyeMbiMu  pe3yiapTaTaMyd OOyYEHHsS] MO AUCHUIUIMHE (MOJIYJIIO)
aBigercs  (QopMupoBaHME |y OOYy4YalOIIMXCA KOMIIETEHLMA W/WIM  4YacTu
koMmrereHUud. CHOpMUPOBAHHOCTh KOMIETEHIMI W/WIM YacTH KOMIETEHLIMM
OLICHMBAETCS C IOMOUIBIO HHAUKATOPOB JTOCTHKEHHSI KOMIIETEHIIUH.

B pamkax nzy4yeHus: IUCUUIIMHBI (MOYJIsl) OCYILIECTBIISIETCS TPaKTUYECKast
MOATOTOBKA oOOyuawmuxcs K Oyaymied mnpodeccHoHaNbHON JesSTeTbHOCTH.
Pe3ynpTaToM 00yueHUs O JUCHUIUIMHE SIBIASETCS (GOPMUPOBAHUS Y 00yUarOIIUXCS
MPAKTUYECKUX HABBIKOB KOMITBIOTEPHOTO MOJIEIMPOBAHUS MEXAHUUECKUX CUCTEM B
nporpaMMHbIX Komiuekcax YHUBEPCAJIBHBII MEXAHHW3M un ANSYS ¢
MOCJIEYIOIINMM aHAJIU30M MOJTY4YaeMbIX PE3YIbTaTOB.



Tabnmuma 2.1.
JTUCHUIUIMHE (MOJYJIO),

[lepedyeHp MIAHUPYEMBIX PE3YJIbTATOB OOYYEHUS 10

COOTHCCCHHBLIX C YCTAHOBJICHHBIMM B IIpOrpaMme

CIICOAJIUTCTa MHAUKATOPaMU JOCTHUIKCHUA KOMHCTCHHI/Iﬁ

NHauKaTopbl JOCTHKEHUSA
KOMITeTeHIU

Pe3yabTaThl 00y4eHHUs MO JUCHUNINHE (MOTYJII0)

OIIK-1: CnocoGeH pemiaTh MH:KeHepHbIe 33Ja4d B NPO(ecCHOHAILHON 1eATeJIbHOCTH €

aHaJIn3a U MOACIMPOBAHUA

HCIO0JIb30BAHHEM METOJA0B €eCTEeCTBEHHbIX HAyK, MAaTeMaTH4YeCKOro aHajiu3a |
MO/IeJTUPOBAHMS

OIlK-1.1.2 OO6yuatomuiicst 3Haem:

3HaeT OCHOBBI MATEMAaTHYECKOTO | OCHOBHBIC —TOHSTHS, KJIACCU(HUKAIMIO, TpeOOBAHUs, YCIOBHUS

MPOBEJCHHS MOACTUPOBAHMS, (PU3MKO-MAaTEMAaTUICCKHE OCHOBBI JJIst
pa3paboOTKH MaTeMaTUYECKUX MOJICIECH SBJICHUN, TPOIECCOB U
00BEKTOB TIPH PEIICHUH WH)XCHEPHBIX 3aJ1a4, BUJIBI U BO3MOXKHOCTH
MPOrPAaMMHBIX KOMILUIEKCOB, MCIOJb3YEMBIX MPU MOJEIUPOBAHUU
JKEJIE3HOIOPOKHBIX IKUNAKEN M aHAIM3€ UX MTOBEJICHMSL.

OIlK-1.2.1 OOGyuaromuiics: ymeem:

YMeer pemath WHXKXEHEPHBIC | PEIIaTh 337a4d 10 OIICHKE MPOYHOCTH, HAJICKHOCTH, JOJITOBEUHOCTH,
3aJa4d B MPO(PECCHOHATIBLHON | AMHAMHUYECKHX KAUECTB PEIIbCOBBIX IKUIIAKEH, IPAMOTHO IIPUMEHSATh
JIeITEILHOCTH C | pa3nuYHBIEC METOABI P MATEMATHIECKOM MOJICIIMPOBAHUN CHCTEM U
HCII0/Ib30BaHUEM METOJIOB | MPOIIECCOB

€CTECTBEHHBIX HAYK

OIIK-1.3.1 OOyuaromuiics e1adeem:

Bnaneer METOoJaMH | HEOOXOIUMBEIM 00BEMOM yMEHWH, HAaBBIKOB, MOAXOJO0B M METOOB
MaTeMaTHYecKOTO aHaJi3a U | MaTeMaTHIECKOTO aHAJIM3a U MOACITHPOBAHNS, BIIaJICCT MPUHIIUITAMHA
MOJCITUPOBAHUS B  OOBEME, | COCTaBJICHHSI M PEIICHUS MaTeMaTUYeCKUX MoOJelIe Kak B
JIOCTaTOYHOM  JJI  PEIISHUS | TCOPETUUECKOM aCIeKTe, TaK U B MPAKTUIECKOM - C MMPUMEHEHHUEM
WHXCHEPHBIX 3a7a4 B | COBPEMEHHBIX ITPOTPAMMHBIX KOMILIEKCOB.

npodeCCHOHATLHOM

JIeITEIILHOCTH

3. MecTO IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM MpogeccnoHalbLHOM
o0pa3oBaTe/IbHOI MPOTrPaMMBbI

JlucouIInHa OTHOCUTCS K 00s3aTEIbHOM YacTH.

4. O0beM TMCUMILIHUHBI U BUJbI YU4eOHOIl padoThI
st ounoit ¢opmbl 00ydeHuss mo cnenuanusanusam: «llaccaxxupckue

BaroHbI»,

IIOABMIXKHOT'O  COCTaBa»,

«I'py30BBIE  BaroHbI»,

«TexHonmorust MPOU3BOACTBA M PEMOHTA
«ONEeKTPUYECKUN  TPaHCHOPT JKEJE3HBIX JIOPOr»,

«BBICOKOCKOPOCTHOW Ha3€MHBIA TPAHCTIOPT» U «JIOKOMOTUBBI» !




Tab6mauna 4.1.

Bup yyeOHol padoThI Bcero yacos 5C eMeCTp6
KonraktHass pabotra (mo BujgaMm y4eOHBIX
3aHSATUN) 74 32 42
B Tom yucne:
— nexnuu (JI) 44 16 28
— naboparopusle pabotsl (JIP) 30 16 14
CamoctosrenbHas pabora (CPC) (Bcero) 66 36 30
KoHTposnb 40 4 36
dopma KOHTPOIIS (TIPOMEKYTOUHOM 3.9 3 5
aTTECTaIIUH)
OO0mas Tpy10eMKOCTb: 4ac / 3.¢. 180/5 72/2 | 108/3

Ipumeuanue: « Dopma konmponsny — sxzamen (3), 3auem (3).

st 3aouHoit (opmbl oOyuenust mo crnenuanuzanusaMm: «llaccaxxupckue
BaroHe», «I'py30Bbie BaroHbD», « ANEKTPUUECKUN TPAHCIIOPT KEIE3HBIX JOPOT» U

«JIOKOMOTHUBBIY:
Tabauma 4.2

Bun yuyeOHoi padoThI Bcero yacosn CeM3e “1p
KonraktHas pabora (mo BujgaM y4eOHBIX
3aHATHI) 24 24
B ToMm uucre:
— nexiuu (JI) 12 12
— nabopatopHsle pabotsl (JIP) 12 12
CamoctosrenbHas padora (CPC) (Bcero) 143 143
Kontpons 13 13
dopma KOHTPOJIS (TPOMEKYTOUHON 3.9 3.9
aTTECTAIlUN)
OO011ast TpyI0EMKOCTB: 4ac / 3.¢€. 180/5 180/5

Ipumeyanue: «@opma koHmponsy — sxzamen (3), 3auem (3).

5. CTpykTypa u coaep:kaHue IUCIUILIHHBI

5.1. Paznenbl TUCIUTIIMHBI U COJIEp’)KaHUE pacCMaTPUBAEMBbIX BOIIPOCOB




Jlist ouHOM (popMBI 0OyUEHUS:

TabOmuna 5.1.

HaumenoBanue
pasjaena
JUCHHUIIINHDBI

Conep:xanue pasjiena

Nupukaropsl
JOCTHKEHHUS
KOMIIeTeHIIH I

1. Brenenue.
MoaenupoBanue Kak
Hay4HbII IIPUEM.

Jleknus 1. [Ipenmer JMCITATIIINHBI
«MaremaTuyeckoe MOJETUPOBAaHHE CHCTEM U
npoueccoB». llenb, 3amaun u copep)kaHue
JuctUIINHBL. OCHOBHBIE TIOHATHS.

Jlexkuus 2. Obnactu MIPUMEHEHUS
MojenupoBanus. Kiaccudukamus mopenei.
TpeboBanus, IpeabABIIEMbIE K MOAEISIM.
CamocTtosiTenbHasi  padoTa. Uctopus
pPa3BUTHSA BBIYMCIUTEIBHON TEXHHUKU B MHpE.
Oposmronus puMeHernst OBM mipu perieHuu
WHXEHEepHBIX  3amad.  OOmuye  BOIPOCH!
mpolecca MOCTPOCHHUS MOJENH U TEXHOJIOTHS
MOJIETUPOBAHMSL.

OIlK-1.1.2

OIlK-1.1.2

OIlK-1.1.2

2. DopMbI
MaTEeMaTHYECKUX
MOJEIEN M METOABI HX
pereHus.

Jleknust 3. Maremarndeckrue Moaenu B hopme
CHCTEM JINHEHHBIX aNreOpanyecKuX ypaBHEHUH
(CJIAY). O6Gmacte mpumenenust CJIIAY B
HWHXXCHCPHBIX 3aga4dax. Tounsle METOAbI
pemenus CJIAY.

Jlexuus 4. IpuGmmkeHHbIE METOBI PEIICHNUS
CJIAY. Ilpumepst pemenns CJIAY meromom
Slkobu n 3efingens.

Jleknus 5 (4 yaca). MaremaTndeckue MOJICIH
B (opMe HENMHEHHBIX  aNreOpamyecKux
ypaBHEHUI. OcobenHoCTH YUCIICHHBIX
METOJIOB  pEIIeHHA. JTambl  YHCICHHOTO
pelIeHus: HeTMHEWHOTO YPaBHEeHN .

Jlekuus 6 (4 yaca). MaremMaTHYECKUE MOJICITH
B (popMe OOBIKHOBEHHBIX AU(hepeHITNATLHBIX
YpaBHEHUI. TIpumepsnl (hopmMHpOBaHUS
mojieneli. YucleHHble METOAbl  PEIICHUS
3agaun Komm. Meron Pynre — Kyrra.
Jleknust 7. MaremMatnueckue MOAeTH B (hopme
WHTETPATbHBIX YPaBHEHHH.

Jlekuusi 8 (6 uacoB). JleTepMUHHPOBAHHBIC U
CTOXaCTUYECKHE MaTEeMaTHYECKHE MOJICIH.
Hpyrue BuIBI MaTEeMaTHYECKHX MOJENEH
(hM3mUecKux cucTeM BO BPEeMEHHOW 00nacT (B
thopme MepeIaTOYHbBIX byHKIHA, B
MIPOCTPAHCTBE COCTOSIHUH H JIp.).
JlaGopaTopHass padora 1 (4 uaca).
MopenupoBaHre MaTeMaTHYecKOr0 MasTHHUKa
B IIPOTPaMMHOM KOMIUIEKCE « Y HUBEpCaIbHBIN
MEXaHU3M.

JlaGopaTopHast padora 2 (4 wuaca).
MopnenupoBanue cucteMbl «I py3 Ha pyKUHE»
B IIPOTPAaMMHOM KOMIUIEKCE « Y HUBEpCaIbHBIN
MEXaHU3M.

JlaGopaTopHasi padora 3 (4 uaca).
MogenupoBanue  cucremMbl  «I'py3  Ha
IJIOCKOCTH» B IPOTPAMMHOM  KOMIUIEKCE

OIlK-1.1.2,
OIlK-1.3.1

OIlK-1.1.2,
OIIK-1.3.1

OIIK-1.1.2

OIIK-1.1.2,
OIIK-1.3.1

OIIK-1.1.2

OIIK-1.1.2

OIIK-1.2.1,

OIIK-1.3.1

OIIK-1.2.1,
OIIK-1.3.1

OIIK-1.2.1,
OIIK-1.3.1




e HaumeHoBaHue Nuaukaropsl
/' pasaena Conep:xanue pasjiena JOCTHKEHM S
wn JMCHMILINHBI KOMIIETeHI M
«YHUBEPCAIBHBIN MEXAHU3M.
JlaGopaTopnast padora 4 (4 wuyaca). OIlK-1.2.1,
MogenupoBanue JIIBIKEHUS OIMHOYHOM OIlK-1.3.1
KOJIECHOM mMapbl B MPOrpaMMHOM KOMILIEKCE
«YHUBEPCAIBHBIA MEXAHU3M».
CamMocTosiTeIbHAS padora. OcHOBHBIE OIIK-1.1.2,
BEPOSATHOCTHBIE XapaKTEPUCTHUKU CIydaitHOro OIlK-1.3.1
nporiecca. [lepenarounas ¢pyHkiwms B popme
n300pakeHu i Jlanuaca. [Mpumepsr
(dhopMHpOBaHUS MOJIENMd B  TMPOCTPAHCTBE
COCTOSTHUI JUISi  HCCIIEIOBAHUSI IIPOIIECCOB
MEXaHUYECKOU CHCTEMBI. NmnynbcHas
nepexonHas QyHKIHS.
3. Omnupudeckue monenu. | Jexkuus 9.  IloctpoeHne sMmupuyecKkux OIlK-1.1.2
MoO/IeTiell Ha OCHOBE alllIPOKCUMAIINHN JaHHbIX.
Jlekmusgs 10 (4 w4aca). Pemenue 3amaun OIlK-1.2.1
WUHTEPIIOJISIUH npu MOCTPOCHUH
SMITMPUYECKUX MOJIENIEH.
CamocrosiTeabHasi padora. lcnonb3oBaHme OIIK-1.1.2,
METOI0B arnmnpoKCcUManuu JTAHHBIX Hu OIIK-1.2.1
UHTEPIOJISIUS TIPH  PEIICHUH HHXCHEPHBIX
3aJad B JKEJIE3HOJIOPOXKHOH  OTpacim.
IMpumenenue nmporpammHoro makera Mathcad.
4. UucnenHoe Jleknmusa 11 (8 yacoB). OCHOBHBIE MOHATHSL OIIK-1.1.2,
WHTETPUPOBAHUE. 0O030p KJIaCCHYECKHX METOJIOB YHCICHHOTO OIlK-1.2.1
WHTETPUPOBaHUA. MeETOoJ  CTaTHCTUYECKHX
UCIIBITAaHUM.
CamocrosiTebHast padora. Pemenne OIlK-1.3.1
WHTETPAJIOB Pa3IMYHBIMU CIOCOOaMHU.
5. Meton koHeuHbIX | Jlekuusa 12 (4 vaca). Vcropus cozmanus u OIIK-1.1.2
anemerToB (MKD). nucrions3oBanuss MKD. CymHocts MeTopa.
O030p COBPEMEHHBIX MPOTPpaMM KOHEUYHO-
aneMeHTHoro aHanm3a. [Ipumenenne MKD B
MpoIlecCe  MPOEKTHPOBAHUSA  IOJBHKHOTO
COCTaBa.
Jlekuusi 13. MareMaTrueckoe MOIEIUPOBAHLE OIlIK-1.1.2
B CUCTEeMax aBTOMAaTHU3UPOBAHHOTO
MIPOEKTHPOBAHUSI.
JlaGopaTopHass padora 5 (4 uaca). OIIK-1.2.1,
MopenupoBaane Oalkd B MPOrPaMMHOM OIIK-1.3.1
koMmruiekce «ANSY Sy.
JlaGopaTopHass padora 6 (4 wuaca). OIIK-1.2.1,
MopenmupoBaane ¢GepMbl B MPOrPaMMHOM OIIK-1.3.1
koMmruiekce «ANSY Sy.
JlaGopaTopnast paGora 7 (6 4acos). OIIK-1.2.1,
MonenupoBaHue KpOHIITEHHA B TPOrPaMMHOM OIIK-1.3.1
komrutekce «ANSY Sy.
CamocrosiTenibHasi padora. Buasl KOHEUHBIX OIIK-1.2.1,
3JIEMEHTOB B  MPOrpaMMHOM  KOMIUIEKCE OIIK-1.3.1

ANSYS u obnactu ux npumeHernwus. [Ipamepsr
penieHust 33124 Ha NPOYHOCTh KOHCTPYKIIUH.




Jist 3a04HOM OpMBI OOYUEHHUS:

Tabnuma 5.2.
e HaumeHoBaHue Nupukaropsl
/;1 pasaena Conep:xanue pasjiena JOCTHKEHM S
1 JUCHHUIJIMHBI KOMIIEeTeHI U
1| BBenenue. Jeknus 1. [Tpenmer JUCHMITIAHEI OIIK-1.1.2
MogpenupoBanue Kak | «MaremaTnyeckoe MOJACTHPOBAHHE CHUCTEM M
HAYYHBIH [TpUEM. nporeccoB». lLlenb, 3amaum u conepkaHue
JUCHUITIINHBI. OCHOBHBIE TTOHSTHSL.
CamocrosiTeibHasi  padora. Oo6nacTu OIlK-1.1.2
IIPUMCHCHUA MOACIPOBAHUA.
Knaccupukanmst ~ mogeneir.  TpeGoBaHwus,
MMPEABABIIACMBIC K MOACIAM. I/ICTOpI/IH
Pa3BUTHUA BBIYMCIIMTEIbHOM TEXHUKH B MHPE.
Oposmronus puMeHernst OBM mipu perieHuu
WH)KEHEepHbIX  3amad.  OOmme  BOMPOCHI
npoliecca MOCTPOSHUS MOJIETH U TEXHOJOTHUS
MOJICTTPOBAHHUSI.

2. Dopmbl Jleknusa 2. MatemaTuueckue MoJieni B opme OIlK-1.1.2,
MaTeMaTUYECKUX CUCTEM JINHEWHBIX U HEJIMHEWHBIX YPAaBHEHUH. OIlK-1.3.1
Mozeneid U MeTonsl ux | O0macTs MPUMEHEHUS U METOIBI PEIICHHS.
peeHusl. Jleknusa 3. MatemaTrueckue MoJienl B opme OIlK-1.1.2,

OOBIKHOBEHHBIX mddepeHuaTbHBIX u OIlK-1.3.1
WHTErPAJIBbHBIX YPABHEHUM.

JlabopaTopHass paGora 1. MoxenupoBaHue OIlK-1.2.1,
MaTEeMaTHIECKOTO MAasTHHKA B IPOTPAMMHOM OIlK-1.3.1
KOMILJIEKCE « Y HUBEPCATIbHBII MEXaHU3M.

JlabopaTopHass padora 2 (4 uaca). OIlK-1.2.1,
MogenupoBanue cucteMbl «I py3 Ha IPYKUHE) OIlK-1.3.1
B MPOTPAaMMHOM KOMIIJIEKCE «Y HUBEPCAIbHBIN

MEXaHU3M.

CamocrosiTebHast padora. [Tpumepnr OIIK-1.1.2,
dhopmupoBaHus Mozenell. UNCIICHHBIE METOIBI OIIK-1.2.1,
pemenust 3amaun Komm. Meron Pynre — OIlK-1.3.1

Kyrra.Tounble u npuOmmKeHHbIE METOBI
pemennst CJIAY. Ilpumepsr pemenus CJIAY
MetonoM Skobu u 3einens. MatemaTuueckue
Mozienn B ¢opMe HENWHEHHBIX YpaBHEHHIA.
Otanbl YWCIEHHOTO PELICHUs HEeITUHEHHOTro
YpaBHEHHUS. JerepmMuHnpoBaHHbIE u
CTOXaCTHYECKHE MAaTEeMaTU4eCKUe MOJEIH.
Hpyrue BuOBI MaTEeMaTHYECKHX MOJENEH
(hr3mUecKux cuCTeM BO BPEMEHHOM 00yacTh (B
thopme MepeIaTOYHbBIX byHKIHH, B
MIPOCTPAHCTBE COCTOSIHWKA W 1p.). OCHOBHBIE
BEPOSITHOCTHBIE XapaKTEPUCTUKU CIy4aifHOro
npouecca. Ilepenatounas ¢pynkuus B hpopme
n300pakeHu i Jlannaca. [Ipumepst
(¢hopMHpOBaHUSI MOJENHM B  IMPOCTPAHCTBE
COCTOSIHMM JJI1 HCCIIEIOBaHUS IIPOLIECCOB
MEXaHHYECKON CHCTEMBI. NmmnynscHas
nepexonHass  ¢yHKuus.  MonenupoBaHue
cucremsl  «I'py3 Ha  miockoctH» B
MIPOrpaMMHOM KOMIUIEKCE «Y HUBEPCATbHBIN
MEXaHU3MY.




e HaumeHoBaHue Nuaukaropsl
u/n pasaena Conep:xanue pasjiena L[OCTI/DKeHI/IﬂU
JUCHUIINHBI KOMIIETeHIMH
3. Omnupuueckue monenu. | Jlekuus 4.  [loctpoeHne >MIMpUYECKUX OIlK-1.1.2
Mo/JieTiell Ha OCHOBE alllPOKCUMAIINN JaHHBIX.
CamocrosiTebHasi padora. Penenne 3amaun OIIK-1.1.2,
HUHTEPIOJIALUI npu MTOCTPOEHUU OIlK-1.2.1
IMIMpHUECKUX  Mojenel. Mcnonb3oBaHue
METO/IOB  aNmNpOKCHMAallMd  JaHHBIX U
UHTEPIOJIAIUSA MPH PEIICHUH HWHXKEHEPHBIX
3a1a4 B OKEIIE3HOJOPOXKHOM  OTpaciu.
[Mpumenenue nporpammHoro nakera Mathcad.
4. Yucnennoe Jlekuusi 5. OcHOBHBIE MOHSATHS YHCIEHHOTO OIlK-1.1.2,
HHTETrPUPOBAHUE. WHTEIPUPOBAHUS. 0630p KJIACCUYECKUX OIlK-1.2.1
METO/IOB YUCICHHOTO MHTETPUPOBAHUSI.
CamocrosiTenbHast padora. Pemenue OIlK-1.3.1
WHTETPAIOB PA3INYHBIMU CIIOCOOaMH.
5. Meron koHeuHbIX | Jlekmusa 6. CymHOCTh MeToJa KOHEUHBIX OIIK-1.1.2
anemenToB (MKD). anemeHToB. O030p COBpPEMEHHBIX IPOTPaMM
KOHEYHO-3JIEMEHTHOr0 aHaym3a. [IpumeHeHue
MK3 B nporecce IIPOEKTUPOBAHHUS
MOJIBUYKHOTO COCTAaBa.
JlaGopaTopHast padora 3. MojenupoBaHue OIlK-1.2.1,
Oanku B mporpamMmmHoM Komruiekce «ANSY Sy. OIlIK-1.3.1
JlabopaTopnas padora 4 (4 uaca). OIlK-1.2.1,
MogenupoBanue ¢GepMbl B IIPOTPAMMHOM OIlK-1.3.1
komrmiekce «ANSY Sy.
CamocrosiTelibHasi padoTa. Buasl KOHEYHBIX OIlK-1.2.1,
JJIEMEHTOB B  TPOTPaMMHOM  KOMILICKCE OIlK-1.3.1
ANSYS u obnactu ux npumeHerus. [Ipumepsl
pelIeHHUs 33124 Ha MPOYHOCTh KOHCTPYKIIHH.
5.2. Pa3nensl IUCIUIUINHEBI M BUIBI 3aHIATUN
Jlns ounoit popMbl 0OyueHUS:
Tabmuna 5.3.
Ne HaumeHnoBaHue pasaena I JIP CPC Beero
n/n AUCIMIITIMHBI
1 2 3 4 5 6
1. BBeneHI/Ee. MogenupoBaHue  Kak ) 10 14
HAYYHBI TPUEM.
2. dopMbl MaTeMaTUIECKUX MOJICNICH U 20 16 30 66
METO/IbI X PEIICHHUS.
3. OMIOUpUYECKUE MOACIH. 6 - 8 14
4. HucneHHOe UHTErPUPOBAHHUE. 8 - 8 16
5. Merona koHeuHBIX dneMeHToB (MKD). 6 14 10 30
Hroro 44 30 66 140
KonTpoas 40
Bcero (o01mast Tpy10eMKOCTD, Yac.) 180




Jist 3a04HOM OpMBI OOYUEHHUS:

TabOmuna 5.4.
Ne HaumenoBaHnue pa3sjaeiia
pasi J | JP | CPC Beero
n/n JTUCHUIIIINHBI
1 2 3 4 5 6
1. BBezLeHI/ie. MogenupoBanue — Kak ) 20 29
HAYYHBIN IIPUEM.
2. @opMBI MAaTEMaTHYECKUX MOZAECICH U 4 6 63 73
METOAbI UX pCHICHI/IH.
3. | OMmupudecKue MOAEIHL. 2 - 25 27
4. YucneHHOe HHTETPUPOBAHUE. 2 - 15 17
5. Merona koHeuHbIX nemMenToB (MKD). 2 6 20 28
HToro 12 12 143 167
KoHTtpoJb 13
Bcero (001masi Tpy10eMKOCTb, Yac.) 180

6. OueHo4YHbIe MAaTEPUAJIBI ISl POBEeHNS TEKYILIEro KOHTPOJIs
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTeCTAMU 00y4AaIOIIMXCH MO AUCHUTIINHE

OrneHOYHBIE MaTepHUaIbl TI0 AUCITUIUIMHE SBIISCTCS HEOTHEMJIEMOU 4acThiO
paboueit mporpaMMBbl U IPEJICTABIIEH OTJAEIBHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha
3acenanuu Kadeapbl U YyTBEPKACHHBIM 3aBEAYIOMNM KadeIpou.

7. MeToanyecKkue yKa3zaHusl JJis1 00y4ar0IIMXCS 10 OCBOEHHIO THCIIUNIMHBI

[Topsinok n3ydeHust JUCIUTUIMHBI CII€TYFOLIHM:

1. OcBoeHHMe pa3ienoB JUCIMIUIAHBI TIPOU3BOAHWTCS B  TIOPSJKE,
npuBeqeHHOM B pasgene S5 «ConepxkaHue U CTPYKTypa AWCIHILTHHBD).
OOyyJaromuiicss JTOJDKEH OCBOUTH BCE pas3felibl JUCHUTUIHHBI, HUCIOIb3Ys
METOJMYECKHE MaTepualbl JUCIUIUIMHBIL, a Takke Y4eOHO-METOIUIecKOoe
oOecrieueHue, MPUBEICHHOE B pa3ziene 8§ padoueil mporpaMMsl.

2. Jlns  QopmupoBaHHS ~ KOMIIETEHIIMA  OOydYalOmUWCA  JTOJDKEH
MPEICTaBUTh BHIMIOJHEHHBIC 3aJ]aHUs, HEOOXOUMBIE ISl OLICHKN 3HAaHWUN, YMEHUH,
HABBIKOB M (WJIM) OTBITA JEATEILHOCTH, MPEIyCMOTPEHHBIE TEKYIIUM KOHTPOJEM
YCIIEBAEMOCTH (CM. OIIEHOYHBIE MaTepUalbl MO JUCIUTUINHE).

3. Tlo wroram TEeKyIIero KOHTPOJIS YCIEBAEMOCTH TIO JUCIUIUIMHE,
OOyYarOIIHMICS TOJDKEH TPOUTH TPOMEXKYTOYHYIO aTTeCTAlUIO (CM. OIICHOYHBIC
MaTepHaIbl IO TUCITUTIIINHE ).

8. OnucaHue MaTepUATbHO-TEXHHYECKOTO U Y4eOHO-METOAUYECKOTO
obecneyeHHsl, HEOOXOAMMOTO ISl peajM3alMu MPOrpaMMbl CIICHAJTUTETA 110
AUCHUILINHE



8.1. IlomemeHust MPEACTABIAIOT CO00M ydeOHbIE AayIUTOpUU s
MIPOBEJICHUS YYEOHBIX 3aHATUM, MPEAYCMOTPEHHBIX MPOTPaMMOM CHEIHAIUTETA,
YKOMIUIEKTOBAaHHbIE CIEUUATU3UPOBAaHHON y4eOHOM MeOenabl0 M OCHAICHHbIE
000OpyJJOBaHMEM M TEXHUYECKUMU CPEACTBAMU OOYYEHHMsI, CIIyXallUMH IS
npejcTaBieHus yueOHol nHdopManuu O00IbIION ayIUTOPUH . HACTEHHBIM YKPaHOM
(cTarmoHapHBIM WJIU MEPEHOCHBIM ), MAPKEPHOU JTOCKOUN U (WJIM) METOBOM JOCKOH,
MYJIBTUMEIUUHBIM MPOCKTOPOM (CTAIIMOHAPHBIM WIIA TIEPEHOCHBIM).

Bce nomenenus, ucnonb3dyembie s TPOBENCHUS YYEOHBIX 3aHATUA U
CaMOCTOATEIbHON pabOThl, COOTBETCTBYIOT JEWCTBYIOIIMM CAHUTAPHBIM U
MIPOTUBOIIOKAPHBIM HOPMaM U MpaBUJIaM.

Jnst mpoBeneHust Ja0OpaTOpHBIX pPabOT W MPAKTHUYECKUX 3aHATHH
UCIIOJIb3YETCSI KOMIBIOTepHBIN Kiace (ayn.4-219) kadenpsl «BaroHsl 1 BaroHHoe
XO03SUCTBO», OOOpPYJOBaHHBIM  CIENYIOIICH  CHEIUaTbHOW  TEXHUKOU WU
IporpaMMamu, UCTIOJIb3YEMbIMU B y4eOHOM IpolLecce:

—  xomnbioTep RAMEC STORM Q8300 u monutop Samsung B2240W,
uaBeHTapHbIe NoNe 40012422-40012433,

—  CTOJ KOMIBIOTEpHbIA YrioBoil, uHBeHTapHble NeNe 60001125-
60001136;

—  yueOHBbIE IJIAKATHI,

—  IPOrpaMMHBIN KOMILIEKC «YHUBEPCAIIbHBIN MEXaHU3MY,
peanu3yromre UMUTAIIMOHHOE MOJIETMPOBAHUE JIBH)KEHUS PEIbCOBBIX IKUITAKEH
0 KEJIe3HOI0POKHOMY Iy TH.

[Tomemenust sl caMOCTOSITENBHOM pabOThl OO0YYaOIIUXCS OCHAIIEHBI
KOMITBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VHTepHeT» u
oOecrieyeHneM JJOCTYIIa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpely
YHUBEPCUTETA.

8.2. YHuBepcuteT o0ecredeH He0OX0IMMbIM KOMIUICKTOM JIMIIEH3HOHHOTO
U CBOOOJIHO pPacCHpOCTPAHSIEMOr0 MPOTPAMMHOTO OOECHedYeHHs, B TOM YHUCIE
OTEUYECTBEHHOTO MTPOU3BOJICTBA:

—  omepanuoHHas cucrema Windows;

—  MS Office;

—  AnrtuBupyc Kacnepckuid.

8.3. OOyuaroumcss  obecrieueH  goctyn  (YOaJI€HHBIH  JOCTyH) K
COBPEMEHHBIM MPO(EeCCHOHANBHBIM 0a3aM JaHHBIX:

[Ipy wu3yyeHWM NUCHUIIIUHBI TpodeccuoHampHble 0a3bl JIAaHHBIX HE
HCITIOJIb3YOTCS;

8.4. OOyuaroumcss  obecrieueH  goctyn  (yOaJI€HHBIH  JOCTyH) K
WH()OPMAITMOHHBIM CITPABOYHBIM CUCTEMAM:

[Ipn u3yyeHUr AUCUHUILIUHBI UHPOPMAIMOHHO-CIIPABOYHBIE CHUCTEMBI HE
HCIIOJIb3YFOTCS;

8.5. IlepeueHb meyaTHBIX M JJIEKTPOHHBIX W3JIAaHWUW, HCIIOIB3YEMBIX B
o0pa3oBaTeILHOM MPOIIECCe:

1 KoncrpyupoBanne u pacuér BaroHoB: yueOHuk / B.B. Jlykun,
I1.C. Aaucumos, B.H. Korypanos u np.; mox pen. I1.C. AuncumoBa. — 2-¢ u3f.,



nepepad. u gon. — M.: ®I'OY «YuyebHO-MeTOANYECKHI LIEHTP M0 00pa30BaHMIO Ha
KEJIE3HOJJOPOKHOM TpaHcmopTey, 2011. — 688 c.

2 I'apr B.K., dykkunatu P.B. /lnunamuka noasuxHoro cocrasa: [lep. ¢
auri./ [lon pexn. Ilanbkuna H.A. M.: Tpancnopt, 1988. — 391 c.

3 Tony6ea H. B. Matemarnueckoe MOJACIMPOBAHUE CUCTEM U MPOIECCOB:
yuebHoe nocodbue. — CI10.: U3narensctBO «Jlanby», 2016. —192 c.

4 TonyGea H. B. OcHOBBI MaTeMaTH4eCKOTO MOJEIUPOBAHUS CUCTEM U
MpoLEeccoB: yueOHoe nocodue. 2-e u3l., ¢ u3M.— Omck: OMI'YIIC, 2019.— 95 c.

5 B.®. JlanmuH. MatemaTrndeckoe MOJEIUPOBAHUE CUCTEM U TIPOIIECCOB :
kypc aekuuii / ExatepunOypr : YpI'VIIC, 2014. — 65 c.

6 Kamnyn A.b., MopozoB E.M., Ondeprea M.A. ANSYS B pykax
urxkenepa, M., URSS, 2009 r.

7 MakoBkuH I'.A., JluxaueBa C.10. [lpumenenne MKD k pemenuto 3amau
MEXaHUKH Je(POPMHPYEMOro TBEpJoro Tena: ydeOHoe mnocodue. Yacte 1. /
H.Hosropoxa: U3n-so HHI'ACY, 2012. 71 c.

8 PykoBoactBo momaws3oBatens: Hauwmnaem paborath B YM. URL:
http://www.umlab.ru/pages/index.php?id=3 — Pexxum gocTyma: cBOOOIHBIN.

8.6. Ilepeuenb pecypcoB MHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW CeTH
«MHTEpHETY», UCTIOIB3YEMBIX B 00pa30BaTEILHOM MPOIIeCCe:
1 Jluusplli kaOuWHET O0OYyYarOMIETOCs M DJEKTPOHHAs WH(OPMAIMOHHO-

oOpa3zoBaTenbHass cpefa. [DIeKTpoHHBIH pecypc]. — Pexum  mocryma:
http://sdo.pgups.ru/ (mams mAocTyma K IOJHOTEKCTOBBIM JOKYMEHTaM TpeOyercs
aBTOpHU3AIINS).

2 DnekTpoHHO-OmOnmoreunas cucrema JIAHb [DnexktponHblil pecypc].
Pexxum noctyna: https://e.lanbook.com/books — 3ari. ¢ skpaHa.;

3 DnektpoHHas Ombnuoreka oHnaiiH «EnnHOe OKHO K 00pa3oBaTelIbHBIM
pecypcam» [DnektpoHHbI pecypc]. Pexxum moctyma: http://window.edu.ru,
CBOOOJIHBIN. — 3aril. ¢ IKpaHa;

4 DnexkTpoHHO-OMOMMoTeYHas cuctema ibooks.ru [DnekTpoHHBIN pecypcl].
Pexxum noctyna: http://ibooks.ru/ — 3arn. ¢ skpana;

5 Google Axanemus DnekTpoHHBIM pecypc]. Pexum  mgoctyma:
https://scholar.google.ru/, cBoboanbIii. — 3ari. ¢ sKpaHa.

Pa3paboTunk paboueit mporpaMMbl
Homent xadenpsr «Barons! u BAroHHOE
XO3SIMCTBO», K.T.H. A.B. CannoBa
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