OEIEPAJIBHOE AT'EHTCTBO XEJIE3HOAOPOXHOI'O TPAHCIIOPTA
denepallbHOE FOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTEIILHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«IleTepOyprckuii rocyaapCTBEHHbI YHUBEPCUTET IMMyTEN COOOLIECHUS

NmnepaTopa Anekcanapa I»
(®I'bOY BO II'VIIC)

Kadenpa «Baronsl u BaroHHO€ X035ICTBO»

PABOYAS ITIPOT'PAMMA
OUCUUNTUHBL
MATEMATHUYECKOE MOJAEJIMPOBAHUWE CUCTEM U ITPOLIECCOB»
(b1.0.13)

st cienuanbHOCTH 23.05.03 «IToaBMIKHOM COCTaB JKEJIE3HBIX JOPOT»
10 CIICIIHATH3AIASIM
«ITaccaxxupckue BaroHb»
«I'py30BbI€ BarOHbI»

«TexHoyorust Mpou3BOACTBA U PEMOHTA MOJABHUYKHOTO COCTaBa»
«DNEKTPUYECKUN TPAHCTIOPT YKEIE3HBIX IOPOT»
«BBICOKOCKOPOCTHOM HAa3E6MHBIN TPAHCIIOPT
«JIOKOMOTHBBI»

dopma oOydeHHUsT — OUHAsI, 3a09HAS

Cankrt-IletepOypr
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JIUCT COTJIACOBAHUU

Pabouas mporpamMmma paccMoTpeHa, o0Cyk/IeHa Ha 3acelaHuu Kadeapbl
«BaroHsl ¥ BaroHHOE X03IMUCTBO»
[Iporokon Ne 8 ot «26» anpens 2022 r.

3aBenyromuii kKapeapou

«BaroHsl 1 BAroHHOE X03SIICTBOY
FO.I1. Boponenko
«26» anpens 2022 r.

COI'JTACOBAHO

PykoBoautens OIIOIT
FO.I1. boponenko
«26» anpens 2022 r.

PykoBoautens OITOIT /
¢ J.H. Kypuikun

«22» anpens 2022 r.

PykoBoautens OIIOIT
A.M. EBcradbeB
«16» anpeins 2022 r.



1. Ieau 1 3a1a4u JTUCHUIIJIHHBI

PabGouass mporpamma AMCHUIUIMHBI «MaTeMaTHueckoe MOJETUpPOBaHUE
cucteM u nporecco» (b1.0.31) (nanee — IUCIUILUIMHA) COCTABIIEHA B COOTBETCTBUHU
¢ TpeboBaHusAMH (elepaTIbHOTO rOCY/IapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
BBICIIEr0 O0Opa3oBaHUsl — CHELHAIUTET MO HampasieHuto noaroroBku 23.05.03
«ITonBMXHOM cocTaB kele3HbIX gopor» (ganee - ®I'OC BO), yrBepikaeHHOT0 «27»
mapta 2018r., mnpukaz3 MwunHoOpHayku Poccum Ne 215, ¢ yderom
npodeccuoHanbHOro  obpaszoBarenbHOoro crangapra 17.055 «PykoBoautenb
ydyacTKa TMPOW3BOACTBA MO TEXHUYECKOMY OOCIY)KMBAaHUIO U  PEMOHTY
KEJIE3HOJIOPOKHOTO  TOJIBJKHOTO  COCTaBa»,  YTBEP)KICHHOIO  IMPUKa30M
MuHnucTepeTBa TpyAaa U conuanbHoM 3amuThl Poccuiickoit ®enepauuu ot 06
¢despanss 2018 roma Ne60OH (3apeructpupoBaH MUHUCTEPCTBOM FOCTHUIIMH
Poccuiickoit ®@enepanuu 02 mapra 2018 roma, peructpauuonubiii No50227) u
npodeccroHaIbHbIX CTaHIAPTOB:

[enbro n3ydeHus: JUCHUILUIMHBI «MaTeMaTH4ecKoe MOICIIMPOBAHUE CUCTEM
U TIPOLIECCOB» SIBIISIETCSI O3HAKOMJICHUE CTYICHTOB C OCHOBAMU MOJIEIIMPOBAHUS
CTaTUYECKUX ¢ JUHAMHUYECKUX TMPOIECCOB, BO3HUKAIIIMUX TMPH JBHKCHUHU
KEJIE3HOJOPOKHBIX IKUTIAXKEHN IO PEITLCOBOM KOJIEE, U TPOTPAMMHO-TEXHUUYECKUMU
CpeJCTBAMM aHAJIM3a MATEeMAaTHYECKUX MOJEJeH MEXaHHUYECKUX CHUCTEM,
opueHtrpoBaHHbiMU Ha ipuMeHenne CAIIP, INTERNET — texnonoruii, MeTonoB
YHUCIICHHOTO MHTETPUPOBAHUS B LIETISIX IPUOOPETEHUS CTYACHTaMU 3HAHUH, YMEHUN
M HaBBIKOB B OOJAaCTH KOHCTPYUPOBAHUS, MOJEIUPOBAHUA M pacuera
KEJIE3HOJIOPOKHBIX TPAHCHOPTHBIX CPEJACTB HAa TMPOYHOCTh, HAJEKHOCTD,
JIOJITOBEYHOCTh W JMHAMHUYECKHEe KauecTBa. B mpoiecce oOyueHUsi CTyAEHTHI
MOJIY4alOT TPAKTHYECKHUE HABBIKM HCIOJB30BAHUS IPOTPAMMHOTO KOMIUIEKCA
ANSYS u VHUBEPCAJIBHBIM MEXAHWU3M s NPUMEHEHUSI HUX B
npodeccuoHaTbHOM NEeITeFHOCTH TPU CO3JIaHUHM M JKCIUTyaTalluy TMOJBMXKHOTO
COCTaBa >KEJIE3HOAOPOKHOTO TpaHCTIOPTa, (POPMHUPOBAHUS XapaKTepa MBIIIJICHUS U
IIEHHOCTHBIX OPUEHTAINH, IPH KOTOPHIX 3 PeKkTrBHAS U Oe30IMMacHast OpraHu3aIus
paboThl TO TPOSKTHPOBAHUIO W TEXHUYECKOMY OOCITYKUBAHUIO M PEMOHTY
MOABUKHOTO COCTaBa KEJIE3HOJOPOXKHOIO TPAHCIOPTa pacCcMaTpUBAETCs B
KauecTBE IPUOPUTETA.

JI1s1 JOCTHKEHUS TOCTABIECHHBIX LEJIEH PelIatoTCs CIeAyIoUre 3a0aun:

- (hopmupoBaHUE y CTYJACHTOB TEOPETHUECKUX 3HAHUI O MaTeMaTUYECKOM
MOJIETUPOBAHUN MEXAHUUYECKUX CUCTEM U MPOTEKAIOUIUX B HUX MPOLIECCOB,;

— o0yueHue CTYJEHTOB HABBIKAM MPAKTUIECKON PaObOTHI C COBPEMEHHBIM U
nporpamMmmMHbiME Komrutekcamu Tiiia ANSY'S (peammsyrommnmvu MKD npu pacuere
M  TIPOCKTHPOBAHMM BAaTrOHHBIX KOHCTpyKumi) u YHWBEPCAJILHBIN
MEXAHUN3M (peanu3yromumMu aHaIu3 JUHAMUYECKOTO MOBEICHUSI CUCTEM).

2. IlepeyeHb IJIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs M0 IUCHUIIINHE,
COOTHECEHHBIX C YCTAHOBJEHHBIMHU B MIPOrpaMMe CliennuaaInuTeTa
HHIMKATOPAMH JOCTHKEHUS KOMMETeHIH



[InanupyeMbiMu  pe3yiapTaTaMud OOYYEHHsS] MO AUCHUIUIMHE (MOJIYIIIO)
aBigeTcss  (QopMUpPOBaHHME Yy OOy4YaloOIIMXCS KOMIETEHUUMH W/WIM  YacTu
komneTeHIu. CPOpMHUPOBAHHOCTh KOMIETEHIIMM W/WIIM YacTH KOMIETEHIUN
OLICHMBAETCS C TIOMOUIBIO HHAUKATOPOB JTOCTHKEHHSI KOMIIETEHIIUH.

B pamkax uzyyeHus: IUCUUILIMHBI (MOYJIS) OCYIIECTBIISIETCS TPaKTUYECKast
MOATOTOBKA oOOyuawmuxcss K Oyaymed npodecCHOHAIBHOW IesTeIbHOCTH.
Pe3ynpTaToM 00y4ueHuUs: O JUCHUIUIUHE SBIseTCS (OPMHUPOBAHUS Y O0yUaIOIIUXCS
MPAKTUYECKUX HABBIKOB KOMITBIOTEPHOTO MOJIEIMPOBAHUS MEXAHUUECKUX CUCTEM B
nporpaMMHbIX Komiuekcax YHUBEPCAJIBHBII MEXAHM3M un ANSYS ¢
NOCJIEYIOIINM aHAJIU30M MOTYYaeMbIX PE3YJIbTATOB.



Tabmuma 2.1.
JTUCHUIUIMHE (MOJYIIO),

[lepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOY4YEHUS 10

COOTHCCCHHBIX C YCTAHOBJICHHBIMM B IIpOrpamMme

CIICOAJINTCTa MHAUKATOPaMU JOCTHIKCHUA KOMHCTCHHI/Iﬁ

NHaukaTopbl J0CTHKEHUSA
KOMIIeTeH Ui

Pe3yabTaThl 00y4eHUs MO JUCHUNINHE (MOIYJII0)

OIIK-1: CnocoGeH pemaTh WH:KeHepHbIe 33Ja4d B NPOo(deccHOHAIBLHON /1esiTeIbHOCTH C

aHaJIM3a 1 MOACIIMPOBAHUA

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

OIlK-1.1.2 OO6yuatomuiicst 3Haem:

3HaeT OCHOBBI MATEMATHUECKOI0 | OCHOBHbBIC —TOHATHS, KIACCH(PHKAIMIO, TPeOOBaHHs, YCIOBHS

IMPOBCACHW MOACINPOBAHUA, Q)HSHKO-MaTeMaTI/IIIeCKI/Ie OCHOBBI JJIA
pa3paboOTK MaTeMaTHYECKHUX MOJeNel SBIEHUMN, MPOIECCOB U
00BEKTOB Ipr pCIICHUN WHXKXCHCPHBIX 3aJa4, BUAblI U BO3MOXKXHOCTHU
IIPpOrpaMMHBIX KOMILICKCOB, HCIIOJIB3YEMbBIX IIPpH MOJCINPOBAHUUN
JKCJIIC3HOJOPOKHBIX SKUITAKEN M aHaJIM3e NX IIOBCACHUA.

OIlK-1.2.1
YMeer pemaTe HHYKEHEPHbIE
3aJaud B MPOQeCcCHOHAITBHON

OOGyuaromuiics: ymeem:
peliaTh 3a7a4u 0 OI[CHKE IPOYHOCTH, HAJIGKHOCTH, J0JITOBEUYHOCTH,
JUHAMHYECKMX KA4eCTB PEIIbCOBBIX IKUIAXKeH, FPAMOTHO ITPUMEHSTh

JEATETLHOCTH C | pa3IUYHbIC METO/IbI IPH MATEMATHYECKOM MOJICITUPOBAHUN CUCTEM U
HCIIOIL30BaHIEM METOZIOB | MPOLIECCOB

€CTECTBEHHBIX HAYK

OIlK-1.3.1 OO0yuaromuiics 61adeem:

Bnaneer METOJaMH | HEOOXOMUMBIM O0BEMOM YMEHHM, HABBIKOB, IOJXOIOB W METOIOB
MaTEeMaTHYECKOro aHaju3a ¢ | MaTEMaTHYECKOrO aHaju3a M MOJCIMPOBAHUS, BIaIeeT IPUHIIMIIAMHU
MOICIUPOBaHUS B  00BbEMeE, | COCTABJACHUS MW PEIICHUS MaTeMaTHYeCKMX MoJeleldl Kak B
JOCTATOYHOM  JUIS  PEIICHHUS | TCOPETUYCCKOM acIeKTe, TaK U B MPAKTHYECKOM - C MPUMECHEHHEM
HMHYXEHEPHBIX 3a7a4 B | COBPEMEHHBIX MPOIPaMMHBIX KOMILJIEKCOB.

npodeccruoHaIbHOM

EATEILHOCTH

3. MecTo IMCHUIUIMHBI B CTPYKTYpP€e OCHOBHOM npodeccuoHalbLHOI
o0pa3oBaTe/IbHOI MPOTrPAMMBI

JlucrumimHa OTHOCUTCS K 00s3aTeIbHOM YacTH.

4. O0beM TMCUMILIUHBI U BUAbI y4e0HOH padoThI
st ounoit ¢opmbl 00ydeHus mo cnenuanusanuaM: <«llaccaxxupckue

BaroHs», «I'py30BbIe
MOJABH>KHOTO  COCTaBay,

BaroHLI»,

«TexHonoruss mNpoOU3BOACTBA M PEMOHTA
«DNEKTPUYECKUN  TPAHCHOPT JKEIE3HBIX  JOPOI»,

«BBICOKOCKOPOCTHOW HA3€MHBIN TPAHCTIOPT» U «JIOKOMOTHUBBI» !




Tabnuua 4.1.

Bupa yuyeOHoI padoThI Bcero yacosn 5C eMeCTp6
KonrakTHast pabora (mo Buaam y4ueOHBIX
3aHSATUN) 74 32 42
B ToM uncne:
— nexnuu (JI) 44 16 28
— gnabopaTtopHbie pabotsl (JIP) 30 16 14
CamocrosrenbHas pabora (CPC) (Bcero) 66 36 30
KoHTponb 40 4 36
dopma KOHTPOIS (TIPOMEKYTOUHOM 3.9 3 5
aTTECTaIIUN )
OO01as TpyI0eMKOCTh: 4yac / 3.¢. 180/5 72/2 | 108/3

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

st 3aouHoit (opmbl oOydenust mo crnenuanuzanusaMm: «llaccaxxupckue
BaroHb», «I'py30BbI€ BaroHbl», « QNEKTPUUECKUI TPAHCIIOPT KEJIE3HBIX JOPOT» U

«JIOKOMOTHUBBI»:
Tab6nuia 4.2

Bun yueoHoi padoThI Bcero yacosn CeMge 1P
KonraktHas pabora (mo BugaM y4eOHBIX
3aHATHI) 24 24
B ToM uncne:
— nekiuu (JI) 12 12
— gnabopaTtopHbie pabotsl (JIP) 12 12
CamoctosrenbHas padora (CPC) (Bcero) 143 143
Kontponn 13 13
dopma KOHTPOJIS (TPOMEKYTOUHON 3.9 3.9
aTTeCTAIlUN)
OO6mast TPyT0EMKOCTh: 4ac / 3.€. 180/5 180/5

Ipumeuanue: «Popma KoHmposLy — sx3amen (3), 3auem (3).

5. CTpykTypa u cojep:KaHue IUCIUILIHHBI

5.1. Paznenbl TUCIUIIMHBL U COJIEP/KAHUE PACCMATPUBAEMBIX BOIIPOCOB




Jlist ouHOM (pOopMBI 0OYUEHUS:

Tabmuna 5.1.

HaumenoBanue
pasjaena
JUCHHUIIINHDBI

Copep:xanue pa3siesa

Nupukaropsl
JOCTHKEeHUS
KOMIIeTeHIIH I

1. Beenenue.
MopnenupoBanue KaK
Hay4HBIN [TPUEM.

Jleknus 1. [Tpeamer JMCITUTIIIMHBI
«MaTtemaTHuyeckoe MOJEIMPOBAHHE CHCTEM U
nporeccoBy. llemp, 3agaunm U copep)kaHue
JUucIUITUHBL. OCHOBHBIE TIOHATHS.

Jlexkuus 2. Ob6nactu MIPUMEHEHUS
MozenupoBanus. Kiaccudukanuss Mojenei.
TpeboBaHus, IPeAbABIIEMbIE K MOZEISIM.
CamocTosTesqibHasg  padoTa. HUctopus
Pa3BUTHS BBIYMCIUTENBHON TEXHUKH B MHDE.
Opomonust npuMeHeHns OBM mpu pemeHuun
WHXKEHEpHbIX  3amad.  OOmme  BOMPOCHI
mporecca MOCTPOEHUSI MOJENN W TEXHOJIOTHS
MOJIETMPOBAHMSL.

OIlK-1.1.2

OIlK-1.1.2

OIlK-1.1.2

2. DopmMbl
MATEMATUYCCKUX
MoOAeIeH M METOOBI HX
peuieHus.

Jleknust 3. MaTtemaTudeckue Mojeu B hopme
CHCTEM JINHEHHBIX aJIreOpanvecKnx ypaBHEHUH
(CJIAY). Oo6macte mpumenenust CJIIAY B
HWHXXCHCPHBIX 3aJadax. Tounsie METOAbI
pemenust CJIAY.

Jleknus 4. [TpuOmmkeHABIC METOIBI PEIICHUS
CJIAY. Ilpumepsr pemenus CJIAY meromom
SIxoOu u 3eiinens.

Jleknus 5 (4 yaca). MaTemaTHdecKre MOJICITH
B (QopmMe HEIMHEWHBIX aIreOpandecKux
ypaBHEHH. OcobenHoctr YUCIICHHBIX
METOAOB  pEIIeHHs. OTambl  YHCICHHOTO
pellIeHUs] HEJTMHEIHOTO YpaBHEHHUS.

Jlekuusi 6 (4 yaca). MaremaTHYECKHE MOJIECIH
B (popMe OOBIKHOBEHHBIX AU(hepeHIIHATBHBIX
YpaBHEHUII. TIpumepnt hopMupoOBaHUS
mojenel. YUucrneHHble  METONbl  pEelleHUs
3agauu Komwm. Meron Pynre — Kyrra.
Jlexkuus 7. Matematnyeckue monenu B popme
HHTErpajlbHbIX YpaBHEHUH.

Jlexuus 8 (6 1acos). /lerepMuHHpPOBAaHHEIE U
CTOXaCTHYECKHE MAaTeMaTHYeCKue MOJEIH.
Hpyrue BuOpl MaTEeMaTHYECKUX MOAemei
(hr3mUecKuX CUCTEM BO BpeMEHHOH oOnacTu (B
thopme TepenaTOYHbBIX (byHKIUH, B
IPOCTPAHCTBE COCTOSHUM U JIp.).
Jlabopatopnas paGora 1 (4 4aca).
MogenupoBaHue MaTeMaTHUYECKOrO MasiTHUKA
B IPOIPaMMHOM KOMIUIEKCE «Y HUBEpPCAJIbHBIN
MEXaHHU3M.

JlaGopatopuass paGora 2 (4 uaca).
MogenupoBanue cucteMsl «I py3 Ha Ipy>KuHE»
B IPOIPaMMHOM KOMIUIEKCE «Y HUBEpPCAJIbHBIN
MEXaHHU3M.

JlabopaTopnass paGora 3 (4 uyaca).
MogpenupoBanue  cucrembl  «I'py3  Ha
IJIOCKOCTH» B NPOTrPaMMHOM  KOMILIEKCE

OIlK-1.1.2,
OIlK-1.3.1

OIIK-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 Conepxxanue pa3jiena JOCTHKEHU S
i JUCHUIINHBI KOMIIETeHI M
«YHUBEpPCAIBHBIN MEXaHU3M.
JlaGopatopuas padora 4 (4 uaca). OIlK-1.2.1,
MopenupoBaHue IBVKEHUS OIMHOYHOM OIlK-1.3.1
KOJIECHOW Mapbl B MPOrPaMMHOM KOMILIEKCE
«YHUBEPCAIBHBINA MEXaHU3M.
CamocTosiTeILHAas paoora. OcCHOBHBIE OIIK-1.1.2,
BEPOSTHOCTHBIE XapaKTEPUCTHKH CIy4ailHOro OIlK-1.3.1
nporiecca. [lepenarounas ¢hyHkuus B popme
n300pakeHu Jlamnaca. [Mpumepst
(dbopMHpOBaHUS MOJEIH B  TMPOCTPAHCTBE
COCTOSHUM [ HMCCIICIOBaHHSA TIPOIIECCOB
MEXaHUYECKOU CHCTEMBI. NmnynbcHas
nepexoHas QyHKius.
3. Omnupudeckue moaenu. | Jekuus 9. [loctpoeHne SMIUpPUYECKUX OIlK-1.1.2
Mojiesield Ha OCHOBE allPOKCUMAIINHN JTaHHbIX.
Jleknusgs 10 (4 w4aca). Pemenue 3amaun OIlK-1.2.1
WUHTEPIIONSIIH npu MOCTPOCHUH
SMITUPUYECKUX MOJENEH.
CamocTosiTenbHass padoTa. lcnonn3oBaHme OIIK-1.1.2,
METO/I0B anmnpoKCUMalluu JTaHHBIX u OIIK-1.2.1
WHTEPIIONSIMST TP PEUICHUH HHXEHEPHBIX
3alad B JKEJIE3HOJOPOKHOW  OTpPACIH.
ITpumenenue mporpamMuoro makera Mathcad.
4. UucnenHoe Jleknmusa 11 (8 yacoB). OCHOBHBIE IMOHATHSL OIIK-1.1.2,
WHTETPUPOBAHUE. O030p KITACCHYECKHX METOAOB YHCIEHHOTO OIlK-1.2.1
WHTETPUPOBAaHUA. MeETOA  CTaTHCTUYECKUX
UCIIBITAaHUM.
CamocTosiTenbHas padora. Pemenne OIlK-1.3.1
WHTErPaJIOB Pa3IMIHBIMHA CIOCOOAMHU.
5. Meron koHeuHbIX | Jleknust 12 (4 yaca). Vcropus co3maHus u OIlIK-1.1.2
anemenToB (MKD). ncrionszoBanuss MKD. CymHocTs Merona.
O030p COBpEMEHHBIX MPOrpaMM KOHEYHO-
aneMeHTHOro aHammsa. [Ipumeneane MKD B
Iporecce  MPOEKTUPOBAHUSA  MOIBHUKHOTO
cocTasa.
Jlexkuusa 13. MaTemaTu4eckoe MOJeIMPOBaHIE OIIK-1.1.2
B cUCTeMax aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHUSI.
JlaGopatopuas paGora 5 (4 uaca). OIIK-1.2.1,
MonennpoBaare Oamkd B MPOrpaMMHOM OIIK-1.3.1
komrutekce «ANSY S».
JlaGopatopuass paGora 6 (4 uaca). OIIK-1.2.1,
MogenupoBanue (epMbl B IIPOrpaMMHOM OIIK-1.3.1
komruiekce «ANSYS».
JlaGopatopuass paGora 7 (6 uyacoB). OIIK-1.2.1,
MonennpoBaHye KpOHIITENHA B IPOrPaMMHOM OIIK-1.3.1
komiiekce «ANSYS».
CamocrosiTeqibHass pabora. Buasl KOHEUHBIX OIIK-1.2.1,
3JIEMEHTOB B  NPOrpaMMHOM  KOMILIEKCE OIIK-1.3.1

ANSYS u obnactu ux npumenenus. [Ipumepst
peleHys 3aa4 Ha IPOYHOCTh KOHCTPYKLIMH.




Jist 3a04HOM OpMBI OOYUEHHUS:

Tabnuia 5.2.
e HaumeHoBaHue Nupukaropsl
/;l pasaeia Coneprxxanue pasjiena JOCTHKCHU S
1 JUCHHUIJIMHBI KOMIIETEHIM i
1| BBenenue. Jeknus 1. [Ipenmer JUCHUILINHEI OIIK-1.1.2
MogenupoBanue Kak | «MaremaTnyeckoe MOJCIUPOBAHHE CHCTEM H
HAYYHBIH TPUEM. npoteccoBy. Llenb, 3amaun W conepikaHue
JUCUUTUTMHBL. OCHOBHBIC TIOHSATHSI.
CamocTosiTeibHAass ~ padora. Oo6nacTu OIlK-1.1.2
MIPUMEHEHUS MOJIETTPOBAHHSI.
Knaccudukanmst ~ mopenei.  TpeboBaHwus,
npeabsiBiIseMble K MopensMm.  Vcropus
Pa3BUTHS BBIYUCIUTEIBHOH TEXHUKH B MHPE.
Opomonust npuMeHeHns OBM mpu pemeHuun
WH)KEHEepHbIX  3amad.  OOmme  BOMPOCHI
npoliecca MOCTPOSHUSI MOJICTH U TEXHOIOTHS
MOJICTTHPOBAHHUSI.

2. Dopmbl Jleknusa 2. MatemaTtiueckue Moienu B opme OIlK-1.1.2,
MaTEMaTUYECKUX CUCTEM JINHEHHBIX U HEJIMHENHHBIX YPAaBHEHUH. OIlK-1.3.1
Moxeneit m meronsl ux | O6macTe MPUMEHEHUS U METOIBI PEIICHUS.
pemieHusl. Jleknusa 3. MartemaTtiueckue Moien B popme OIlK-1.1.2,

OOBIKHOBEHHBIX mddepeHIanbHbIX u OIlK-1.3.1
WHTETPATBHBIX YPABHEHUH.

JlaGopaTtopuasn pa6ora 1. MonenupoBaHmue OIlK-1.2.1,
MaTEeMaTHIECKOr0 MAasTHHKA B IPOTPAaMMHOM OIlK-1.3.1
KOMILIEKCE «Y HUBEPCAJIbHbII MEXaHU3M.

JlagopaTtopuasn paGora 2 (4 uaca). OIlK-1.2.1,
MopenupoBanue cucteMsl «I'py3 Ha Py KIHE» OIlK-1.3.1
B MPOrpaMMHOM KOMIUIEKCE «Y HUBEPCAJIbHBIN

MEXaHHU3M.

CamocTosiTeibHAs padora. [Tpumepsr OIIK-1.1.2,
dhopmupoBaHusS Mojenei. UnciieHHbIe METOIbI OIIK-1.2.1,
pemenus 3anaun Komm. Meron Pynre — OIlK-1.3.1

Kyrra.Tounsie w npuONMKEHHBIE METOIBI
pemennst CJIAY. Ilpumepsr pemenus CJIIAY
MeroznoM Skobu u 3ernens. MatemaTuyeckue
Monenn B (QopMe HETHHEHHBIX YpaBHEHHM.
OTanbel YHUCIEHHOTO PEMIEHHsS HEITMHEWHOTO
ypaBHEHUSI. JerepMuHUpOBaHHbIE u
CTOXaCTHYECKHE MAaTeMaTUYeCKue MOJEIH.
Hpyrue BuOpl MaTEeMaTHYECKUX MOAeeH
(hr3mUecKuX CUCTEM BO BpeMEHHOH oOnacTu (B
thopme TepeIaTOYHbBIX (bhyHKIHH, B
IPOCTPAaHCTBE COCTOSHUN u 1p.). OCHOBHBIE
BEPOSITHOCTHBIE XapPaKTEPUCTHKH CIy4aifHOro
npouecca. [lepenarounas pynkuus B popme
n300pakeHu it Jlannaca. [Ipumepsr
(¢hopMHupOBaHUS MOJENH B IPOCTPAHCTBE
COCTOSIHUM JUId HCCIIEAOBAaHUS IIPOLIECCOB
MEXaHUYECKON CHCTEMBI. NmnynecHas
nepexoquass — ¢yHKOusA.  MoaenupoBaHue
cucreMbl  «I'py3 Ha  IUIOCKOCTH» B
MIPOrPaMMHOM KOMIUIEKCE «Y HUBEPCAIBHBIN
MEXaHHU3M.




e HaumeHoBaHue Nuaukaropsl
I /;l pasaena Conepxxanue pa3jiena JOCTUKECHU S
JUCHUIINHBI KOMIIETEHIIM I
3. Omnupuueckue mogenu. | Jlekuus 4.  [loctpoeHne  SMIUPUYECKUX OIlK-1.1.2
MoJIeliell Ha OCHOBE allliPOKCUMAIINH JAHHBIX.
CamocrosiTenbHas padora. Pemenue 3amaun OIIK-1.1.2,
HUHTEPIOAIIH npu MOCTPOEHUH OIlK-1.2.1
SMIUPUYECKUX ~ Mojenel. Mcmonb3oBaHue
METOJIOB  AIMpPOKCHUMAIlMM  JaHHBIX U
UHTEPIOJAIMS MPU PEIICHUUM HHKESHEPHBIX
3aJjady B JKEIIE3HOJOPOXKHOW  OTpaciu.
ITpumenenue nporpammHoro nakera Mathcad.
4. Yucnenunoe Jleknust 5. OCHOBHBIC TOHSATHSI YHUCIECHHOTO OIlK-1.1.2,
HHTEIPUPOBAHUE. WHTEIPUPOBAHUSL. 0630p KJIACCUYECKUX OIlK-1.2.1
METOJI0B YUCIICHHOI'O MHTEIPUPOBAHUS.
CamocrosiTenbHas padora. Pemenne OIlK-1.3.1
WHTETPaJIOB Pa3IMYHBIMU CIIOCOOAMHU.
5. Meroxn koHeuHbIX | Jlekmust 6. CymHOCT, MeTOJa KOHEUHBIX OIIK-1.1.2
anemenToB (MKD). aneMeHToB. O030p COBPEMEHHBIX MPOrPaMM
KOHEYHO-2JIEMEHTHOTO aHanmm3a. [IpuMeHeHue
MK3 B nporecce IIPOEKTUPOBAHMS
MOJIBUKHOIO COCTaRBa.
JlaGopaTtopunasi pa6ora 3. MouenupoBaHue OIlK-1.2.1,
Oasiku B iporpaMmMHoM Komiuiekce « ANSYS». OIlK-1.3.1
JlagopaTtopuasn paGora 4 (4 uaca). OIlK-1.2.1,
MopnenupoBanue ¢GepMbl B IPOrpaMMHOM OIlK-1.3.1
koMIuiekce «ANSYS»,
CamocTosiTeqibHasE padoTa. Buasl KOHEUHBIX OIlK-1.2.1,
JJIEMEHTOB B  TPOTPAMMHOM  KOMILJIEKCE OIlK-1.3.1
ANSYS u obnactu ux npumeHenus. [Ipumepsl
peleHus 3a71a4 Ha POYHOCTh KOHCTPYKIINH.
5.2. Pa3nensl TUCIUIUINHGBI M BUIBI 3aHIATUIA
Jlns oot popMbl 0OydeHUS:
Tao0muna 5.3.
Ne HaumenoBaHue pa3jaeja
P J | JP | CPC Bceero
n/n AUCIMIITIMHBI
1 2 4 5 6
1. Beenenne.  MogpenupoBaHue — Kak ) 10 14
HaY4HBIA IPUEM.
2. ®opMBI MaTEMaTHYECKUX MOIENEN U 20 16 30 66
METO/IbI X PElICHUsI.
3. OMIOUPUYECKUE MOJIETH. 6 - 8 14
4, UucieHHOe HHTErPUPOBAHHE. 8 - 8 16
5. Merton koHEeUHBIX deMeHToB (MKD). 6 14 10 30
Hroro 44 30 66 140
KonTpoisb 40
Bcero (o01masi Tpya10eMKOCTb, Yac.) 180




Jist 3a04HOM OpMBI OOYUEHHUS:

Tabnuia 5.4.
Ne HaumenoBanue paszaena
pasi J | JP | CPC Bcero
n/n JAUCUUTUIMHbI
1 2 3 4 5 6
1. BBezLeHI/ie. MogenupoBaHue — Kak ) 20 29
HAY4YHBIU [IPUEM.
2. @opMBI MATEMaTHYECKUX MOIEIEH U 4 6 63 73
MCTOJbI UX PCIICHUS.
3. | Ommupudeckue MOeH. 2 - 25 27
4. | YucneHHOE HHTETPUPOBAHHUE. 2 - 15 17
5. Merton koHeUHBIX AeMeHToB (MKD). 2 6 20 28
Hroro 12 12 143 167
KonTtpoab 13
Bcero (001masi Tpy10eMKOCTb, 4ac.) 180

6. OueHoYHbIe MAaTEPUAJIBI 1JIsl POBEIEHNS TEKYIEr0 KOHTPOJIS
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTeCTAIMHU 00y4AIOIIMXCH MO AUCHUTIINHE

OrneHoYHbIE MaTepuasbl MO JTUCUUIIIMHE SBISETCS HEOTHEMIIEMOM YacThIO
paboueit mporpaMMBbl U IPEJICTABIIEH OTJAEIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha
3aceaHuu Kadeapbl U YTBEPKICHHBIM 3aBEAYIOIUM Kapeapoi.

7. MeToauyeckue yKka3zaHusl JJIs1 00y4aKIIMXCHA 10 OCBOEHHIO TMCIUIIMHBI

[Topsinok n3ydeHust IUCUUILIMHBI CJICAYIOIINT

1. OcBoeHHe pa3ienoB JUCIHIUIUHBI TIPOU3BOAMWTCS B  TIOPSJKE,
npuBeqeHHOM B pasgene S5 «ComepkaHue U CTPYKTypa JAWCIHILTHHBD).
OOyuaromuiicss JODKEH OCBOUTH BCE pas3lelibl JAUCIHUIUIMHBI, HWCIOJb3YS
METOJMYECKHE MaTepuaibl JUCIHUIUIMHBI, a Takke Yy4eOHO-METOIUYeCcKOoe
oOecrieueHue, MPUBEICHHOE B pa3jiene 8§ padoyeil mporpaMMBl.

2. Jlns  QopmupoBaHHS ~ KOMIIETEHIIMHA  OOYy4alOUIUICS  JTOJDKEH
MIPEICTaBUTh BHIMIOJHEHHBIC 3a7aHUs, HEOOXOIUMBIE JJIS OLIEHKH 3HAHUW, YMEHUH,
HABBIKOB W (WMJIM) OTBITA JAEATEIHLHOCTH, MPETyCMOTPEHHBIC TEKYIIUM KOHTPOJIEM
YCTIEBAEMOCTH (CM. OIIEHOYHBIE MaTePHUAIbl TIO TUCITUTIIIHE).

3. Tlo wmroram TEKyIIero KOHTPOJISI YCIEBAEMOCTH TIO JUCIUIUIMHE,
OOydJaromMiiCs TOJDKEH MPOUTH TPOMEXYTOUYHYIO aTTECTAlUIO (CM. OIICHOYHBIC
MaTepHaIbl IO TUCITUTIIINHE ).

8. OnucaHue MaTePHAJIbHO-TEXHHYECKOI0 U YUeOHO-MeTOANYeCKOro
o0ecreyeHusi, HEOOXOAMMOTO VISl peajin3aliy NPOrpaMMbl ClielMAJTUTETA MO
JUCIHHILINHE



8.1. IlomemieHust TPEACTaBISAIOT €000 ydeOHbIE AayIUTOPUH IS
MPOBEJCHUS YUYE€OHBIX 3aHSATUN, MPEAYCMOTPEHHBIX MPOTPaMMON CHEIUaIUTETa,
YKOMIUIEKTOBAaHHbIE CIEUUATU3UPOBAHHON y4eOHOM MeOenbl0 M OCHAICHHbIE
000OpyZOBaHMEM M TEXHUYECKUMH CpEACTBAMU OOYYEHMs, CHYXalIUMH IS
npecTaBieHus yueOHol nHbopManuu O0IBIION ayTUTOPUH . HACTEHHBIM YKPaHOM
(cTarmoHapHBIM WJIU MEPEHOCHBIM ), MAPKEPHOU JTOCKOUN U (MJIM) MEIOBOM JOCKOH,
MYJBTUMEIUUHBIM MPOCKTOPOM (CTAIIMOHAPHBIM WIIA TIEPEHOCHBIM).

Bce momernienus, ucnosib3yeMble ISl MPOBEACHUS YUYEOHBIX 3aHATHH U
CaMOCTOSITEJIbHOM  pabOoThl, COOTBETCTBYIOT JEWCTBYIOIIMM CAHUTAPHBIM U
IPOTUBOTIOKAPHBIM HOPMaM U MPaBUIIaM.

Jlns  mpoBeneHust 1abOpaTOpHBIX pPabOT M MPAKTUYECKUX 3aHSATUM
UCIIOJIb3YEeTCS KOMIBIOTepHBIN Kiace (ayn.4-219) kadenpsl «BaroHsl 1 BaroHHoe
XO35IUCTBO»,  OOOPYMOBaHHBIM  CIENYIOIIEH  CHEIUaTbHOM  TEXHUKOU W
IporpaMMamu, UCIOJIb3YyEMbIMU B yUeOHOM TpolLecce:

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

—  CTOJ KOMIBIOTEpHbIA yriaoBoil, wuHBeHTapHble NeNe 60001125-
60001136;

—  y4eOHbIC IJIaKaThI;

—  TIpOrpaMMHBIN KOMILJIEKC «YHUBEpCATBHBIH MEXaHU3M,
peanu3yromire UMHTAIIMOHHOE MOJIETMPOBAHUE JIBHXKEHUS PEIbCOBBIX IKUITAKEH
10 KEJIe3HOI0POKHOMY ITYTH.

[Tomemenust sl caMOCTOSITENIBHOM pabOThl OO0YYaOIIUXCS OCHAIIEHBI
KOMITBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VHTepHeT» U
oOecrieyeHueM JOCTYIIA B JIEKTPOHHYIO HH(POPMAIITMOHHO-00Pa30BaTENbHYIO CPENY
YHUBEPCHUTETA.

8.2. YHuBepcuteT o0ecredeH HeOOX0IMMbIM KOMITJIEKTOM JIUIIEH3UOHHOTO
U CBOOOJIHO pPaCHpOCTPAHIEMOr0 MPOTPAMMHOTO OOECIEYEeHHs, B TOM YHUCIE
OTEUYECTBEHHOTO MTPOU3BOJICTBA!

—  omepanuonHas cucrema Windows;

—  MS Office;

—  Awnrtusupyc Kacnepckuii.

8.3. OOyuwaromumcss  obecredueH  goctyn  (yAaJ€HHBIH  JOCTyH) K
COBPEMEHHBIM MPO(EeCCHOHATBHBIM 0a3aM JaHHBIX:

[Ipy wu3yueHWW MOUCHUIIIUHBI TpodeccuoHanbHble 0a3bl JaHHBIX HE
HCIIOJIb3YIOTCS;

8.4. OOyuwaromumcst  obecmeueH  goctyn  (yAaJ€HHBIH  JOCTyH) K
WH(OPMAITMOHHBIM CITPABOYHBIM CUCTEMAM:

[Ipy u3yyeHUM AUCUHUIUIMHBI UH(POPMAIMOHHO-CIIPABOYHBIE CHUCTEMBI HE
UCITIOJIb3YIOTCS;

8.5. IlepeueHb meyaTHBIX W AJIEKTPOHHBIX W3JAHUHN, HCIIOJB3YEMBIX B
o0pa3zoBaTeIbHOM IPOILIECCE:

1 KoHctpyupoBanue u pacuy€t BaroHoB: yueOHuk / B.B. JlykuHn,
I1.C. Aaucumos, B.H. Korypanos u np.; mox pen. I1.C. AuucumoBa. — 2-¢ u3f.,



nepepad. u gon. — M.: ®I'OY «Y4eOHO-MeTOANUYECKHM LIEHTP 10 00pa30BaAHMIO HA
KEJIE3HOJJOPOKHOM TpaHcmopTey», 2011. — 688 c.

2 I'apr B.K., dykkunatu P.B. /IlnHamuka nmoasuxHoro cocrasa: Ilep. ¢
auri./ [lon pexn. Ilanbkuna H.A. M.: Tpaucnopt, 1988. — 391 c.

3 Tonyb6era H. B. MaTtemaTtuueckoe MOACIMPOBAHUE CUCTEM U MPOLIECCOB:
yuebHoe nocodue. — CII0.: U3narensctBo «Jlanb», 2016. —192 c.

4 Tony6esa H. B. OcHOBBI MaTEMaTH4YECKOTO MOJEIUPOBAHUS CUCTEM U
MpoLeccoB: yueOHoe nocoodue. 2-e u3f., ¢ usM.— Omck: OmI'VIIC, 2019.— 95 c.

5 B.®. Jlanmua. MaTeMatuueckoe MOASITUPOBAHUE CUCTEM U MPOIIECCOB :
kypc nekuuii / ExatepunOypr : YpI' VIIC, 2014. — 65 c.

6 Kamnyn A.b., MopozoB E.M., OndepreBa M.A. ANSYS B pykax
unxenepa, M., URSS, 2009 r.

7 MaxkoBkuH I'.A., JIuxaueBa C.}O. Ilpumenenne MKD k pemenuto 3agau
MEXaHHUKH Je(pOpPMHPYEMOro TBEpJOro Tena: ydeOHoe mocodue. Yacte 1. /
H.Hogropona: M3n-so HHI'ACY, 2012. 71 c.

8 PykoBoxactBo momnws3oBatens: Hauwmnaem paborath B YM. URL:
http://www.umlab.ru/pages/index.php?id=3 — Pexxum goctyma: cBOOOIHBIN.

8.6. Ilepeuenb pecypcoB MHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW CeTH
«/HTEepHETY», UCTIOIB3YEMBIX B 00pa30BaTEIbHOM IMPOIIECCE:
1 Jluyneli kaOuHET O0OydYaromlerocs M AJIEKTPOHHAs HHQPOPMAIMOHHO-

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

2 DnekTpoHHO-OuMOmoreunas cucrema JIAHb [DnexktponHBI pecypc].
Pexxum noctyna: https://e.lanbook.com/books — 3aru. ¢ skpana.;

3 DnektpoHHas Ombnuoreka oHnaiiH «EnnHOe OKHO K 00pa3oBaTelIbHBIM
pecypcam» [DnextpoHHbI pecypc]. Pexum moctyma: http://window.edu.ru,
CBOOOJIHBIN. — 3arJl. ¢ PKpaHa;

4 DnekTpoHHO-OMOMMoTeYHas: cuctema ibooks.ru [DnekTpoHHBIN pecypcl].
Pexxum moctyna: http://ibooks.ru/ — 3ari. ¢ skpana;

5 Google Axanemus DOnekTpoHHBI pecypc]. Pexum  gocryna:
https://scholar.google.ru/, cBoboanbIii. — 3ari. ¢ skpaHa.

PazpaboTunk paboueit mporpaMMbl
Homent xadenpsr «Barons! 1 BAroHHOE
XO3SIMUCTBO», K.T.H. A.B. CanpnoBa
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