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1. llenu u 32124y TUCHHUILIMHBI

PabGouass mporpamma aucHUIUIMHBL «MaTeMaTHyeckoe MOAEIUPOBAHUE
cuctem u nporieccoB» (b1.0.31) (najiee — nUCIUIIIIMHA) COCTaBJIEHA B COOTBETCTBUU
¢ TpeboBaHUSIMH (eiepalibHOTO TOCYAApPCTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa
BBICIIIETO O0pa30BaHMS — CICIUAIUTET MO HampaBieHU0 moaroroBku 23.05.03
«ITonBuxHOM cocTaB xkemne3HbIX gopor» (nanee - ®I'OC BO), yTBepkaeHHOTO «27»
mapra 2018 1., mnpuka3 MunoOpHayku Poccum Ne 215, ¢ yyerom
npodeccruonanbHOTO 00pazoBaTenbHOro cranmapra 17.055. [IpodeccnonanbHbIN
oOpasoBarenbHbIil cTaHIapT «CHEeNHalMCT TO OpraHU3allMd W TPOU3BOJICTBY
TEXHUYECKOTO OOCITYy)KMBAaHUS W PEMOHTA >KEJIE3HOAOPOKHOTO TOJIBHKHOTO
COCTaBa» YTBEPKIACHHBIN NMPUKa30M MHUHUCTEPCTBA TPY/Ia U COUUAIBHOMN 3alNUThI
Poccuiickoii deneparuu ot 19 ampenst 2021 roma Ne252H (3apeructpupoBan
MunuctepctBoM roctuiinu Poccuiickoii denepanun, peructpanonubiii Ne1099) u
po(ecCUOHANBHBIX CTAHJAPTOB:

Lenpro n3yyeHus: AUCHUIUIMHBI «MaremMaTH4ecKkoe MOJAEIUPOBAHNE CUCTEM
U TIPOLIECCOB»» SIBIISIETCA O3HAKOMJIEHHE CTYJEHTOB C OCHOBAaMHU MOJEIUPOBAHUS
CTaTUYECKUX M JAUHAMUYECKUX TIPOILIECCOB, BO3ZHUKAIONIMX MPHU JIBUKEHUU
KEJIE3HOJOPOKHBIX IKUTAKEN IO PEIbCOBOM KoJiee, U TPOrpaMMHO-TEXHUYECKUMU
CpeicTBaMHM aHAJM3a MAaTeMAaTHYECKMX MOJENed MEXaHUYECKUX CHUCTEM,
opueHTupoBaHHbIMU Ha npuMeHeHue CAIIP, INTERNET — TexHosioruii, METOJI0B
YUCJICHHOTO MHTETPUPOBAHUS B LIETISAX MPUOOPETEHUS CTYJICHTAMU 3HAHUHN, YMEHUN
U HaBBIKOB B 00JIaCTMU KOHCTPYMPOBaHHUsS, MOJICIUPOBAHMUS U pacuera
YKEJIE3HOJIOPOKHBIX ~ TPAHCIOPTHBIX CPEICTB HAa MPOYHOCTh, HAJIEKHOCTD,
JIOJITOBEYHOCTh W JMHAMHUYECKHME KauecTBa. B mporecce oOyudeHHs] CTYAEHTHI
MOJYYalOT MPAKTUYECKUE HABBIKM HCIIOIb30BaHUSI MPOTPAMMHOIO KOMILIEKCa
ANSYS u VHUBEPCAJIBHBII MEXAHU3M IUId  TPUMEHEHUST UX B
po(hecCHOHANBFHON JEATENBHOCTH MPHU CO3AaHUU W IKCIUTyaTallMH TOABHYKHOTO
COCTaBa KEJIE3HOJOPOKHOTO TPAHCTIOPTA, (DOPMHUPOBAHUS XapaKTepa MBIIIICHHUS U
LHEHHOCTHBIX OPUEHTALUN, TPU KOTOPBIX 3 (PeKkTuBHAS U Oe30MacHas OpraHu3anus
paboThl MO MPOEKTUPOBAHUIO U TEXHUYECKOMY OOCITYKMBAaHHIO M PEMOHTY
NOJBM)KHOTO COCTaBa IKEJIE3HOJOPOKHOIO TPAHCIIOPTA PacCMaTpUBAETCS B
KauyeCTBE MPUOPUTETA.

JI1s1 JOCTH>KEHUS ITOCTABIICHHBIX LEJIEH PEMIAIOTCs CIEAYIOIINE 3aJauu:

- (popmupoBaHUE y CTYJICHTOB TEOPETUYECKUX 3HAHUNA O MAaTEMaTHYECKOM
MOJEIUPOBAHUN MEXAHUUECKUX CUCTEM U MPOTEKAIOIINUX B HUX MPOIIECCOB;

— o0y4eHHEe CTYJIEHTOB HaBbIKAM MPAKTHUUECKOW pabOThl C COBPEMEHHBIMU
nporpaMMHbIMU KomIuiekcamu Tuna ANSYS (peanusyromumu MKD nipu pacuere
U TPOCKTUPOBAHMM  BArOHHBIX  KOHCTPYKLIMH) W YHUBEPCAJIbHBIN
MEXAHUM3M (peasn3yromuMH aHAIA3 THHAMUYECKOTO TTOBECHUS CUCTEM).

2. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMS 10 IMCHHUILIHHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B IIPOrpaMme CienuaJauTera
UHIMKATOPAMH J0CTHKEHUS KOMIIeTeHIN



[InanupyeMpiMu  pe3yiabTaTaMd OOYYEHHUS MO AUCIUIUIMHE (MOJIYIIIO)
apisieTcss  (popMHpoBaHME Yy OOYYarOUIMXCS KOMIETEHIIMM W/HWIM  YacTH
komneTeHui. CPopMUPOBAaHHOCTh KOMIIETCHIIMN W/WIM YacTU KOMITETEHIIUN
OIIEHUBAETCS C TMTIOMOIILI0 UHANKATOPOB JOCTHXKEHUSI KOMIIETEHIIUM.

B pamkax uzyueHus TUCHUIUIMHBI (MOJTIYJIs1) OCYIIECTBIISETCS MIPAKTHYECKasI
MOATOTOBKA OOydarmomnmxcss K Oyayuied mnpodeccuoHaabHON —JeATeIbHOCTH.
Pe3ynapTaToM 00ydeHHUs 110 TUCIHUILIAHE SBISETCS (DOPMHUPOBAHUS Y O0yYaFOIIHX CS
MPAKTUYECKUX HABBIKOB KOMITBIOTEPHOTO MOJICITMPOBAHUS MEXaHNYECKUX CUCTEM B
nporpamMMubIx Kkomiutekcax YHUBEPCAJIBHBIM MEXAHU3M u ANSYS ¢
MOCJICTYIOIITUM aHAIM30M MOJy4aeMbIX pPe3yIbTaTOB.

Tabmuna 2.1. IlepeyeHs TmJIaHUPYEMBIX pe3yIbTATOB OOYYEHHS TIO
JTUCIUTIIMHE  (MOJYJII0), COOTHECEHHBIX C YCTAaHOBJICHHBIMH B MPOTPAMME
CIICIMAIMTETa MHAUKATOPAMH JTIOCTHKEHUSI KOMITCTCHITUI

HNHankaTOphI 10CTHKEHAS

o Pe3yabTarhl 00y4eHHs MO JUCHHUILIHHE (MOYJIIO
KOMIICTCHIINHA ¥ y e ( ny )

OIIK-1: Cnoco0eH pemiaTb MHKEHEPHbIE 3a1a4d B NMPO(eCCHOHATBHON eI TeJbHOCTH C
HCMOJb30BAHMEM METOJ0B €CTEeCTBEHHBbIX HAyK, MAaTeMaTH4YeCKOro aHajau3a "

MOJXCJUPOBAHUS

OIIK-1.1.2 OOyuaromuiics 3naem:

3HaeT OCHOBEI MATEMAaTUYECKOTO | OCHOBHBIC TOHATHSA, Kilaccu(ukamuioo, TpeOOBaHUS, YCIOBHS
aHaJIM3a U MOJICIINPOBAHUS MPOBEICHYSI MOCITUPOBAHYS, (PU3UKO-MATEMATUIECKUE OCHOBBI JIJIS

pa3pabOTK MAaTeMAaTHYECKHX MOJICICH SBIICHUH, IIPOIECCOB H
O00BEKTOB TIPH PEIICHUH MHKEHEPHBIX 3a/1a4, BUABI U BO3MOXXHOCTH
MPOTPaMMHBIX KOMIUIEKCOB, HMCHIOJB3YEMBIX MNPU MOJCIUPOBAHUU
JKEJIC3HOJOPOKHBIX HKUMAXKEN U aHAJIM3€ X MOBEACHHUS.

OIIK-1.2.1 OOyuaromuiics ymeem:
YMeeT pemaTth HWHXCHEPHBIC | pelIaTh 3a7adu IO OIIEHKE MPOYHOCTH, HA/IKHOCTH, JIOJITOBEYHOCTH,
3aladyd B MPOQECCUOHATBHON | JMHAMUYECKUX KA4eCTB PEbCOBBIX IKUTIAKEH, TPAMOTHO IPUMEHSTh

JeSTeILHOCTH C | pa3iIuYHBIC METOIBI TPU MATEMATHYECKOM MOJICTTUPOBAHUN CHCTEM U
HCIIOJIb30BaHUEM METO/IOB | MPOIIECCOB

€CTECTBCHHBIX HAYK

OIlK-1.3.1 OOyuaromuiics gradeem:

Brageer METOJaMHU | HEOOXOAUMBIM 00BEMOM yMEHHH, HABBIKOB, MMOJIXOJ0B M METO0B

MAaT€MAaTU4YECKOIro aHalmda M | MAaTEMAaTUYCCKOI'O aHaJIn3a U MOACIIMPOBAaHUA, BJIaACCT IIPUHIHUIIAMU
MOACIIUPOBAHUSA B O6’B€Me, COCTaBJICHUA W PCHICHUA MATCMATUYCCKUX Mozelell Kak B
JOCTAaTOYHOM pIRIbS peui€HusA | TCOPETHYCCKOM acCIICKTE, TaK U B IPAKTUYECKOM - C IMIPUMCHCHUEM

HHKCHEPHBIX 3a1a4 B | COBPEMEHHBIX MPOTrPAMMHBIX KOMILICKCOB.
npodeccuoHaTbHON
JICSITENTBHOCTH

3. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOM Npo(deccuoHaIbHO
o0pa3oBaTeIbHOM NPOrPaMMBbI

JlucruminHa OTHOCHTCS K 00s13aTEIIbHOM YacTH.
4. O0beM IMCHUIIMHBI M BUbI Y4eOHOH padoThI

Jns ouHoit ¢dopmbel oOyueHus 1o crenuanusanusaMm: «llaccaxupckue
BaroHel», «l'py30Bbie BaroHbl», «TeXHOJOTHUS TPOU3BOJACTBA M PEMOHTA



NOJABMKHOTO  COCTaBa», «DJEKTPUUYECKHI TPaHCHOPT JKEJE3HBIX JIOPOI»,

«BBICOKOCKOPOCTHOM Ha3€MHBIM TPAHCIIOPT» U «JIOKOMOTHBBIN:
Tab6auna 4.1.

Bun yue0Hoii padoThI Bcero yacos SC eMeCTp6
KonrtaktHas pabora (1o BumaMm y4deOHBIX
3aHSTUI) 74 32 42
B ToMm uucie:
— nexuuu (JI) 44 16 28
— nabopaTtopHbie paboTsl (JIP) 30 16 14
CamoctostenbHas padota (CPC) (Bcero) 66 36 30
KoHTpoJib 40 4 36
dopma KOHTPOJIS (TIPOMEKYTOUHOM 3.9 3 5
aTTECTalllN )
OO6m1ast TPYJI0EMKOCTh: 4Yac / 3.€. 180/5 72/2 108/3

Ipumeuanue: «@opma konmpoasy — sx3amer (3), 3auem (3).

s 3aouHoit (¢opmbl 00yuenus mno crneumanusanusaMm: «llaccaxupckue
BaroHs», «I'py30Bbl€ BaroHb», «QJNEKTPUUECKUN TPAHCHOPT KEJIE3HBIX TOPOr» U

«JIOKOMOTHUBBIY:

Tabnuua 4.2

Bun yueOHoil padoThI Bcero yacos CeM3e 1P
KonrtaktHast pabota (1o BuaaM Y4eOHBIX
3aHSATHIN) 24 24
B ToMm uucie:
— nexuuu (JI) 12 12
— nabopaTtopHbie paboTsl (JIP) 12 12
CamoctostenbHas padota (CPC) (Bcero) 143 143
KoHTpoJib 13 13
dopma KOHTPOJIS (TIPOMEKYTOUHOM 3.9 3.9
aTTECTallUN )
OO01mast TpyI0EMKOCTB: 4ac / 3.e. 180/5 180/5

Ipumeuanue: «@opma konmpoasy — sx3amer (3), 3auem (3).

5. CTpykTypa 1 coaepxkanue JUCHUILTHHbBI

5.1. Paznensl AMCHUIUIMHBL U COIEpKaHUE PAaCCMATPUBAEMBIX BOIIPOCOB




Jis ouHO#M (pOpMBI OOYUEHUS:

TabOmura 5.1.

HaumenoBanue
pasnena
JTUCIHUIIINHBI

Coaepsxanue pasgesa

Nuaukaropsbl
JOCTIKEeHHUS
KOMIIeTeHIH

1. Beenenue.
MonenupoBaHue Kak
Hay4YHBIN TIpUEM.

Jlexumst 1. ITpenmer JIACIUTUTUHBI
«MatemaTHdecKoe MOJEIUPOBAHUE CHCTEM U
npoueccoB». lLlenb, 3amaun u coxpepkaHue
JuCTUIUTHHBL. OCHOBHBIC TIOHATHS.

Jlexmus 2. ObGmactu TIPUMEHEHUS
MonenupoBanus. Kmaccudukanuss mozemneid.
TpeboBanus, npeabsIBAsSIEMbIE K MOJEIISIM.
CamocrosiTesibHast  padora. Hcropwust
pa3BUTHUS BBIYUCIUTENHHON TEXHUKH B MHpE.
Oomrons npuMeHeHuss OBM mnpu peneHun
WIKEHEPHBIX  3agad. OOmue  BOIPOCH
MpoIecca MOCTPOCHUS MOJIEH W TEXHOJIOTHUS
MOJIEITUPOBAHUSI.

OIIK-1.1.2

OIIK-1.1.2

OIIK-1.1.2

2. Dopmbl
MaTeMaTHYECKUX
MOJCIIE U METOABI HX
pelieHusl.

Jleknusa 3. MaremaTtnueckue Mojienu B popme
CUCTEM JINHEHHBIX aJIreOpandecKuX ypaBHEHUH
(CJIAY). O6nacte mpumenenuss CJIIAY B
WH)XEHEPHBIX  3afadax. TOYHBIE METOJBbI
pemenus CJIAY.

Jlexmust 4. [TpuOamKkeHHABIE METOIBI PEIICHIS
CJIAY. Ilpumeps! pemenus CJIAY metogom
SAxoOu u 3eiipens.

Jlexkuus 5 (4 yaca). MaTeMaTHUeCKHe MOJICIIH
B (opMe HENMHEHHBIX anredpanyecKux
YpaBHEHUI. OcobenHocTH YHCIEHHBIX
METOJIOB  PEHIeHMs. OJTambl  YHCIEHHOTO
peIIeHns HETMHEHHOTO ypaBHEHMS.

Jleknus 6 (4 yaca). Marematuueckue MOJEIN
B popMe OOBIKHOBEHHBIX An(dHepeHnaIbHbIX
YpaBHEHU. IIpumepsl (dbopmMupoBaHUSI
Mozeneil. UMcneHHblE METOABI  peIICHHSA
3anaun Komm. Merox Pynre — Kyrra.
Jleknust 7. MaTematudeckue Mojaeau B popme
HMHTETPAIBHBIX YPaBHEHHH.

Jlekuust 8 (6 yacoB). [leTepMUHUPOBAHHBIE U
CTOXaCTHYECKHE MAaTeMaTHYeCKHe MOJIEINH.
Hpyrue Buasl MaTeMaTHYEeCKHX MoJeNnen
(hM3uUeCcCKUX CUCTEM BO BPEMEHHOM 0011acTH (B
thopme IepeIlaTOYHBIX hyHKIHHA, B
MIPOCTPAHCTBE COCTOSHUI U Ap.).
Jlabopartopnas paGora 1 (4 4aca).
MogaenupoBaHne MaTeMaTH4ecKOro MasiTHHKA
B IIPOIrPAMMHOM KOMIUIEKCE «Y HUBEPCATIbHBIN
MEXaHHU3M».

Jlaboparopnass paGora 2 (4 4aca).
MonenupoBanue cucteMsl «I'py3 Ha IpyKUHE»
B IIPOIrPAMMHOM KOMIUIEKCE «YHUBEPCATIbHBIN
MEXaHU3M.

JlabopaTtopHass paGora 3 (4 4aca).
MojenupoBaHue  CHUCTEMBI «'py3 Ha
IUIOCKOCTH» B TIPOTPAaMMHOM  KOMILIEKCE

OIK-1.1.2,
OIIK-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




Ne HaumenoBanue Nuaukaropsl
/;1 pa3aena Conep:xanue pa3iena JOCTHKEHHUS
1 JUCIUNJINHBI KOMIIeTeHIIH I
«YHUBEpPCAIIbHBIN MEXaHU3M.
JlabopaTtopHass paGora 4 (4 4aca). OIlK-1.2.1,
MogenupoBanue JBHKCHUS OJIMHOYHOM OIIK-1.3.1
KOJIECHOM TMapsl B MPOTPAaMMHOM KOMILIEKCE
«YHHUBEPCAIbHBIA MEXaHU3M.
CamocrositenbHasi ~ padota.  OCHOBHBIE OIIK-1.1.2,
BEPOATHOCTHBIE XaPAKTEPHUCTUKU CIy4ailHOTO OIIK-1.3.1
nporiecca. [lepenarounas pyHkius B popme
n300paxeHuit Jlannaca. [Tpumepst
(dbopMHpOBaHUS MOJENH B  MPOCTPAHCTBE
COCTOSTHMM JUISI HCCJIEOBaHUS MPOIIECCOB
MeXaHUYECKOU CUCTEMBEI. NmmynscHas
nepexotHas PYHKIUS.
3. Owmnupuyeckne mogenu. | Jlekmusi 9. IlocTpoeHne HSMIHPUYIECKHUX OIIK-1.1.2
MOJIeJIe¥ Ha OCHOBE alllPOKCUMAIIH JaHHBIX.
Jlekuust 10 (4 w4aca). Pemenue 3amaun OIIK-1.2.1
WHTEPIOJISIINT npu MOCTPOSHUN
SMIUPUYECKUX MOJIEIEH.
CamocrosiTenbHasi padora. lcnonb3oBanue OIIK-1.1.2,
METONOB  ANNPOKCHMAalMU  JAHHBIX U OIIK-1.2.1
WHTEPIONSAUS TPH PEUICHHH WHXEHEPHBIX
3aMa4 = B OKEJNE3HOAOPOXKHOW  OTPaciH.
[Tpumenenne nporpammuoro nmakera Mathcad.
4. YucnenHoe Jlexuusa 11 (8 wacoB). OCHOBHBIE MOHATHS. OIIK-1.1.2,
WHTETPUPOBAHUE. O030p KIIACCHYECKUX METOJIOB UHCICHHOTO OIIK-1.2.1
WHTETPUPOBaHHUS. METOJ  CTaTHCTUYECKHX
UCIIBITAaHUM.
CamocTosiTeibHAs pabora. Pemrenne OIIK-1.3.1
WHTETPAJIOB Pa3IMIHBIMU CIOCO0aMHU.
5. Merton koHeuHbIX | Jlekumsa 12 (4 uaca). Vcropusa cosmanus u OIIK-1.1.2
anemenToB (MKD). ucnonb3oBanuss MKD. CymHocts MeToxa.
O030p COBPEMEHHBIX TIPOTPAaMM KOHEUYHO-
aneMeHTHoro aHanuza. IIpumenenne MKDO B
IpolecCE  NMPOEKTHPOBAHUSA  IOJBUIKHOIO
COCTaBa.
Jlexmust 13. MaTteMaTH4IecKOe MOJACITHPOBAHIE OIIK-1.1.2
B cucTeMax aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS.
JlabopaTtopnass pa6ora 5 (4 4aca). OIIK-1.2.1,
MogenupoBanne Oankd B MPOrPaMMHOM OIIK-1.3.1
kommiekce «ANSY Sy.
JlabopaTtopnass pa6ora 6 (4 4aca). OIIK-1.2.1,
MogenupoBanne QepMbl B NPOrPaMMHOM OIIK-1.3.1
kommiekce «ANSY Sy.
JlabopatopHass paGora 7 (6 4acoB). OIIK-1.2.1,
MogenupoBaHue KPOHIIITEHHA B POTPaMMHOM OIIK-1.3.1
koMmrIuiekce «ANSY Sy.
CamocrosiTeibHasi padoTta. Buasl KOHEUHBIX OIIK-1.2.1,
3JIEMEHTOB B  TNPOTPAMMHOM  KOMILIEKCE OIIK-1.3.1

ANSYS u obnactu ux npumenenus. [Ipumeps
pelieHys 3aad Ha MPOYHOCTh KOHCTPYKIIMH.




Jis 3a04HOM (HhOpMBI OOyUEHUS:

Tabnuma 5.2.
Ne HaumenoBanue Nuaukaropsbl
/;1 pasaena Conep:xanue pa3iena JOCTHKEHHUS
1 JUCHMILINHBI KOMIIeTEeHIUI
1| Beenenue. Jlexuust 1. [Tpenmer JMCHHILIAHBL OIIK-1.1.2
MonenupoBaHue Kak | «MaremaTHyecKoe MOZEIMPOBAHUE CUCTEM U
Hay4YHBIN TIpUEM. npoueccoB». llenp, 3amaum U copepxkaHue
JucuuIuInHbl. OCHOBHBIE TIOHSTHS.
CamocrosiTesibHast  padora. Oo6actu OIIK-1.1.2
NPUMEHEHUS MOJIETTUPOBAHMS.
Knaccupukanus  mogpeneir.  TpeGoBaHwus,
npenbsBiIsieMble K MmogensMm.  Mcropus
pasBUTUSL BBIYMCIMTEIBHON TEXHUKH B MHUpE.
Oomronus npuMeHeHuss OBM mpu perneHun
WH)KEHEepHBIX ~ 3amad.  OOmue  BOMpPOCH!
IpoIecca MOCTPOCHUS MOJIENH W TEXHOJIOTHS
MOJIETTUPOBAHMSL.

2. DopMel Jlexuus 2. MaTemaTiueckie Mozienu B popme OIIK-1.1.2,
MaTeMaTUYECKUX CHUCTEM JIMHEHHBIX U HEJIUHEWHBIX YpaBHEHUH. OIIK-1.3.1
Mmogeneil u Mmeroapl ux | OOnacTh MIPUMEHEHUS U METO/Ibl PELIEHHUS.
peleHus. Jlexuus 3. MatemaTiueckre Mozienu B popme OIIK-1.1.2,

OOBIKHOBEHHBIX nudepeHIInanbHbIX u OIIK-1.3.1
MHTErPaJIbHBIX ypaBHEHUIL.

Jlabopatopnass pa6ora 1. MoxenupoBaHue OIIK-1.2.1,
MAaTE€MaTU4YECKOI0 MAsTHHKA B IIPOIPAMMHOM OIIK-1.3.1
KOMIUIEKCE «Y HUBEPCAIbHBIN MEXaHUZM.

JlabopaTtopnass pabdora 2 (4 4aca). OIIK-1.2.1,
MopnenupoBanue cucteMsl «I'py3 Ha IpyKUHE» OIIK-1.3.1
B IIPOrPAMMHOM KOMIUIEKCE «Y HUBEPCAJIbHBIM

MEXaHHU3M.

CamocrosiTenbHast padora. IIpumepsr OIIK-1.1.2,
(hopmupoBaHus Mojenel. YUCICHHBIE METOIbI OIIK-1.2.1,
pemenus 3amaun Komm. Meton Pynre — OIIK-1.3.1

Kyrra.Tounsile u npuOMMKEHHBIE METOBI
pemenus CJIAY. Ilpumeps! pemenus CJIIAY
MetonoM SIkoOu u 3eimensts. MareMaTndyeckue
Monenn B (opMe HEITWHEHHBIX YypaBHEHHIA.
OTarbl YUCIIEHHOTO PEIICHUs HEIWHEHHOTro
ypaBHEHHUS. JleTepMuHIpOBaHHbBIE u
CTOXaCTMYECKHE MaTeMaTHUeCKHe MO/IEINH.
Hpyrue BuApl MaTeMaTHYECKHUX MOJENIeH
(hM3UUECKUX CHCTEM BO BPEMEHHOM 00sacTH (B
thopme nepeIaTOYHbIX ¢dhyHKUUH, B
MPOCTPAHCTBE COCTOSIHUNA W 1p.). OCHOBHBIC
BEPOATHOCTHBIE XaPAKTEPUCTUKU CIydaitHOTO
nporiecca. [lepenarounas ¢pyHkius B popme
N300 paKeHUH Jlammaca. [Ipumepsr
¢bopMHpOBaHUS MOJENHM B  IMPOCTPAHCTBE
COCTOSHMM JUISI HCCIIEOBaHUS IPOIIECCOB
MEXaHUYECKOMH CHUCTEMBI. NmnynbcHas
nepexogHass  ¢yHKuus.  MopenupoBaHue
cucteMsl  «I'py3 Ha  IUIOCKOCTH» B
MPOTPaMMHOM KOMILIEKCE «YHHUBEPCAIbHBIN
MEXaHU3M.




Ne HaumenoBanue Nuaukaropsl
I /;1 pas3aena Conep:xanue pa3iena JOCTHKEHUA
JUCHHMILINHBI KOMIIeTEeHIIUI
3. Owmmupuyeckne mogenu. | Jlekmusi 4. IlocTpoeHne HSMIHPUIECKHUX OIIK-1.1.2
MoJelieil Ha OCHOBE aIllPOKCHUMAIH JaHHBIX.
CamocrosiTenbHast pabora. Pemenue 3agaun OIIK-1.1.2,
WHTEPTIOISAIIAN pu MTOCTPOEHUH OIIK-1.2.1
sMIMpHYecKux  Mogeneil. Mcmomb3oBaHue
METOAOB  AaNIpOKCHMAallMd  JaHHBIX U
UHTEPNOJISALMS TPU PELIEHUM HWHXKCHEPHBIX
3agad B OKEJE3HOAOPOKHOH  OTpaciu.
[Tpumenenune nporpammuoro nakera Mathcad.
4. YucnenHoe Jlekumusa 5. OCHOBHBIE IOHATHS YHCIEHHOTO OIIK-1.1.2,
HHTETPUPOBAHUE. WHTETPUPOBAHUS. 0630p KJIACCHUYECKHUX OIIK-1.2.1
METO/IOB YUCICHHOTO HHTETPUPOBAHUSI.
CamocrosiTetbHas padora. Pemenne OIIK-1.3.1
MHTErPaJIOB Pa3JIMYHBIMU CIIOCOOaMU.
5. Meron koHeuHbIX | Jleknust 6. CymHOCTE MeTOda KOHEYHBIX OIIK-1.1.2
anemeHToB (MKD). aneMeHTOB. O030p COBPEMEHHBIX MPOrpamMM
KOHEYHO-3JIEMEHTHOr0 aHanuza. lIpumeneHue
MKD B rporiecce MIPOCKTUPOBAHUS
MOJIBMXKHOTO COCTAaBA.
Jlabopatopnass pa6ora 3. MoxenupoBaHue OIIK-1.2.1,
Oanku B IporpaMMHOM KoMimiekce «ANSY Sy. OIIK-1.3.1
JlabopaTtopnass pa6ora 4 (4 4aca). OIIK-1.2.1,
MogenupoBanne QepMbl B MPOrPaMMHOM OIIK-1.3.1
kommiekce «ANSY Sy.
CamocrosiTeibHast padoTta. Buasl KOHEUHBIX OIIK-1.2.1,
3JEMEHTOB B  INPOIPAMMHOM  KOMILIEKCE OIIK-1.3.1
ANSYS u obnactu ux npumenenus. [Ipumeps
peleHys 3a1a4 Ha IPOYHOCTh KOHCTPYKIIMU.
5.2. Pazaenbl JUCHUIUIUHBI U BUIbI 3aHATUN
Jis ouHOM PopMBbI O0yUEHUS:
Tabnuma 5.3.
Ne HauMmenoBaHue pa3jaesa
P J | Jap | cPC Bcero
n/n AMCIHUTIHHBI
1 2 4 5 6
B . M
1. BE/ICHHE OJICTUPOBaHUE  Kak 4 ) 10 14
HAYYHBIA IPHEM.
2. DopMBI MaTEMaTHYECKUX MOJEIEN U 20 16 30 66
METO/Ibl X PELICHUs.
3. OMIUpUYECKUEe MOJICIH. 6 - 8 14
4. YucneHHOe HHTETPUPOBAHHUE. 8 - 8 16
5. Merton koHEeUHBIX eMeHToB (MKD). 6 14 10 30
Hroro 44 30 66 140
KourpoJuanb 40
Bcero (0o01mast Tpy10eMKOCTh, 4ac.) 180




Jis 3a04HOM (HhOpMBI OOyUEHUS:

Tabmuna 5.4.
Ne HaunmenoBanue pa3jgeia
pasi J | JP | CPC Beero
n/n JTUCHUILIMHBI
1 2 3 4 5 6

1. BBeﬂeHI/Ee. MojaenupoBaHue  Kak ) ) 20 oy
HAy4YHbIH PHEM.

2. @dopMBI MaTEMAaTHYECKUX MOJEIEH U 4 6 63 73
METO/IBI MX PELICHHUS.

3. DOMIUPUIECKIE MOICIIH. 2 - 25 27

4. YucneHHOe HHTETPUPOBAHUE. 2 - 15 17

5. Merton koHeuHbIX 3nemenToB (MKD). 2 6 20 28
HUTtoro 12 12 143 167

KonTpoub 13
Bcero (o0masi Tpy10eMKOCTb, 4ac.) 180

6. OneHo4YHbIe MaTepHAJIbI JJIS1 IPOBEACHUA TEKYIIEero KOHTPOJIS
yCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAlMM 00y4AOIIUXCH 110 AUCHUIIIHHE

OueHovHbIE MaTEpHUAIIBI 110 TUCLHUIUIMHE SIBISETCS HEOTHEMIIEMOM YaCThIO
paboueii mporpaMMbl U MIPEACTABIICH OTAEIbHBIM IOKYMEHTOM, PACCMOTPEHHBIM Ha
3acenaHny Kadeapbl U yTBEPKIECHHBIM 3aBEIYIOLIIUM Kapeapoi.

7. MeToanueckue yKazaHus JJs 00y4alomMXCsl 10 0CBOCHUIO U CIUTIIHHBI

[Topsnok n3ydeHus IUCUUIUIMHBI CIEAYIOIINN:

I. OcBoeHue pa3genoB JIUCUUILUIMHBI TPOU3BOAUTCA B  MOPAJKE,
npuBeeHHOM B pasnene S5 «CoxpepkaHue U CTPYKTypa JIUCHUUILIUHBDY.
OOyyaromuiics JODKEH OCBOMTH BCE pa3lieNibl JAUCIUIUIMHBI, HCIOIb3YS
METOJMYECKHE MaTepuaabl JUCHUIUIMHBI, a TaKXKe Y4eOHO-METOAMYECKOe
oOecrieueHue, MpUBEACHHOE B pasjiese 8 paboyeil mporpaMmal.

2. Jlna  ¢opMupoBaHUS ~ KOMIETCHIIMH  OOydYaromuiics  JOJDKEH
MPEICTaBUTH BHITIOJHEHHBIE 3a/JaHus1, HEOOXOAMMBIC VISl OIICHKU 3HAHHUM, YMEHUIH,
HABBIKOB M (WMJIM) OTMbBITA JEATEILHOCTH, MPEIyCMOTPEHHBIE TEKYIIIMM KOHTPOJIEM
YCIEBAEMOCTH (CM. OIIEHOYHBIC MATEPUANIBI TIO JUCIUTIIIMHE).

3. Ilo wroram TeKywero KOHTPOJS YCHEBAEMOCTH MO JAUCLUILIMHE,
OoOyyJaromuiicss AOJKEH MPOUTH MPOMEXKYTOUHYIO aTTECTalMi0 (CM. OLICHOYHbIC
MaTepuaIbl 0 AUCIUIUINHE).

8. Onucanue MaTepuaIbHO-TEXHUYECKOT0 U Y4eOHO-MeTOIN4eCKOr0
o0ecneveHusi, HEOOXOAMMOT0 JI Peaju3alUui MPOrpaMMbl CIIEIIHAJIUTETA 110
TUCHUILINHE



8.1. Tlomemienuss NPEACTaBISAIOT COOOW y4yeOHBIE ayIUTOPUU TS
MPOBENCHUs] YUY€OHBIX 3aHATHUN, MPETyCMOTPEHHBIX MPOrpaMMON CHEIUATUTETA,
YKOMIUJIEKTOBAHHBIE CIEUUATM3UPOBAHHON y4eOHOM MeOenbi0 U OCHAIICHHBIC
000pyJIOBaHMEM U TEXHUUYECKUMHU CpPEJICTBAMH OOY4YEHUs, CIyXalluMu s
npejcTaBieHus yueOHON nH(popMaru 60bII0N ayAMTOPUN: HACTEHHBIM SKPaHOM
(cTarmoHapHBIM WK MEPEHOCHBIM), MAPKEPHON JOCKOHN U (MJIM) MEIOBOM JTOCKOM,
MYJIBTUMEIUMHBIM MPOSKTOPOM (CTAIIMOHAPHBIM UJIH TTEPEHOCHBIM).

Bce momemienus, UCmoiab3yeMble I MPOBEACHUS yUEOHBIX 3aHSATHH U
CaMOCTOSITEIbHONW  PabOThl, COOTBETCTBYIOT JCHCTBYIOIIUM CaHUTApHBIM U
MPOTUBONOKAPHBIM HOPMAM U IIPaBUJIAM.

Jlist  mpoBedeHUs J1Ta0OpAaTOPHBIX pabOT W TPAKTUYECKUX 3aHATUH
UCITIOJIB3YETCsl KOMIBIOTEpHBIN Kiacce (ayn.4-219) kadeapsl «BaroHsl u BaroHHOE
XO035UCTBO»,  OOOPYIOBAaHHBIM  CIHEAYIOIMIEH  CHENUAJbHOM  TEXHUKOH U
nporpaMmMaMu, UCIOJIb3yEMbIMU B Y4€OHOM IPOILIECCE:

—  komnberoTep RAMEC STORM Q8300 n Mmouutop Samsung B2240W,
nHBeHTapHbIe NeNe 40012422-40012433;

—  CTOJN KOMIBIOTEPHBIM yrioBoW, wuHBEHTapHble NeNe 60001125-
60001136;

—  y4cOHBIE MIAKaTHI;

—  NPOTrPaMMHBIN KOMILJIEKC «YHUBEpCAbHBIN MEXAHU3M,
peanu3yrnme UMATAIIMIOHHOE MOJICIMPOBAHHUE JIBUKEHUS PEIbCOBBIX YKUIAXKEH
I10 JKEJIE3HOJOPO)KHOMY MYTH.

[TomemieHust yist CaMOCTOSITENIbHOM pPAabOThl 00YYaIOIIMXCS OCHAILEHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIOUEHUA K ceth «IHTEepHET» U
obecrieyeHrneM I0CTyIa B AJIEKTPOHHYI0 HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHUBEPCUTETA.

8.2. YHuBepcuTeT oOecreueH He0OX0IMMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO
U CBOOOJHO pacIpoOCTPaHSAEMOIr0 MPOrPaMMHOrO OOECIEUYEHHUs, B TOM YHCIIE
OTEYECTBEHHOI'0 MPOU3BOJICTBA:

— omnepaunoHHas cucteMa Windows;

—  MS Office;

—  AxTtuBupyc Kacnepckuii.

8.3. OOyuarommmcst obecriedeH  1OCTyn  (yHaJ€HHBIM  JIOCTYyN) K
COBPEMEHHBIM NMPO(DHEeCCHOHATBHBIM 0a3aM JTaHHbBIX:

[Ipn wu3ydeHWH JUCHUIUIMHBI TpodecCHOHaIbHbIe 0a3bl JaHHBIX HE
UCIIOJIb3YIOTCS;

8.4. OOyuarommmcsi o0ecriedeH  JOCTyn  (yHaJeHHBIM  JIOCTYyMN) K
MH(OPMAIMOHHBIM CIIPABOYHBIM CUCTEMAM:

[Ipu uM3yyeHWH AMCUMIUIMHBI UH(MOPMAIMOHHO-CIIPABOYHBIE CUCTEMBI HE
UCIIOJIb3YIOTCS;

8.5. IlepeueHp meyaTHBIX M DJIEKTPOHHBIX M3JAaHUM, HUCIHOJIb3YeMbBIX B
o0Opa3oBaTenbHOM Tpolecce:

1 KonctpympoBanue wu pacuér BaroHoB: ydeOHuk / B.B. Jlykun,
I1.C. Auucumos, B.H. Korypanos u np.; nog pen. I1.C. Auucumona. — 2-e u3f.,



nepepad. u gom. — M.: ®I'OY «YuedHo-MeTOIUYECKUH LIEHTP M0 00pa30BaHUIO HA
JKEJIE3HOJOPOKHOM TpaHcnopte», 2011. — 688 c.

2 I'apr B.K., lykkunaru P.B. Jlunamuka nogsuxHoro cocrasa: Ilep. ¢
anrn./ Ilox pen. Ilanpkuna H.A. M.: Tpancnoprt, 1988. — 391 c.

3 Tony6ea H. B. MaTtemaTudeckoe MOJICTUPOBAHNE CUCTEM U IIPOIIECCOB:
yaebHoe nmocobue. — CII0.: MU3naTensctBo «Jlanby, 2016. —192 c.

4 Tonybea H. B. OCHOBBI MareMaTnyecKoro MOAEIUPOBAHUS CUCTEM U
IPOLECCOB: yueOHoe rnmocodue. 2-e uza., ¢ u3m.— Omck: OMI'YIIC, 2019.-95 c.

5 B.®. JlanmuH. MaTeMaTnyecKoe MOJICIIMPOBAHUE CUCTEM U MPOLIECCOB :
kypc nekmuii / Exatepunoypr : YpI'YIIC, 2014. — 65 c.

6 Kamnyn A.b., Mopo3zoB E.M., OndepreBa M.A. ANSYS B pykax
umwkeHepa, M., URSS, 2009 r.

7 MaxkoskuH [ A., JIuxaueBa C.1O. [Ipumenenue MKD k pemiennto 3amay
MEXaHUuKH JedopMuUpyeMoro TBepAoro tena: ydeOHoe mnocobue. Yacte 1. /
H.Hosropoxa: U3n-so HHI'ACY, 2012. 71 c.

8 PykoBojctBo monb3oBatens: Hauwmnaem paboratb B YM. URL:
http://www.umlab.ru/pages/index.php?id=3 — Pexxum noctymna: cBOOOHBIN.

9 [IlepeueHr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW CETH
«IHTEepHETY», HCTIOTB3yEeMbIX B 00pa30BaTEIILHOM TPOIIECCe:
1 Jluusplii kaOWHET OOYYAIOIMIETOCS M JJIEKTPOHHAS HWH(POPMAIMOHHO-

oOpaszoBarenbHas cpema. [DaekTpoHHBIA pecypc]. — Pexum  goctyma:
http://sdo.pgups.ru/ (mns mocTyma K HOJHOTEKCTOBBIM JTOKyMEHTaM TpeOyercs
aBTOpU3ALMA).

2 DnexkTtponHOo-Oubmmoreunas cucremMa JIAHb [DnexkrponHbIf pecypc].
Pexum noctyna: https://e.lanbook.com/books — 3arin. ¢ sxpana.;

3 DnextpoHHas OuOnMOTEKa OHNANH «EIMHOE OKHO K 00pa3oBaTebHBIM
pecypcam» [DnekTpoHHbId pecypc]. Pexum goctyma: http://window.edu.ru,
CBOOOIHBIN. — 3arJl. C IKpaHa,

4 DnexkTpoHHO-OMOMMOTEeUHast cucteMa ibooks.ru [DeKTpoHHBIM pecypc].
Pexxum noctyna: http://ibooks.ru/ — 3arin. ¢ skpana;

5 Google Axamemuss OnekTpoHHBIM pecypc]. Pexum  goctymna:
https://scholar.google.ru/, cBo60aHBINA. — 3ar. ¢ 3KpaHa.
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