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JIUCT COT'JIACOBAHUI

Pabouas mporpamma paccMoTpeHa, 00CyXIeHa Ha 3aceaHuu KadeIpbl
«Bazomnwvl u 8a2oHHOE X03ANUCME0»
[Ipotokon Ne ot «__ » 20 r.

3aBenyromuii kKageapoit
«Baeonvl u sazonnoe xo3aticmeoy
10.11. Foponenko

« _» 20 1.
COI''TACOBAHO
PykoBoaurens OIIOII BO FO.11. Boponenxo
«_» 20 r.
PykoBoautens OIIOIT BO A.M. Escmaghves
«_» 20 T
PykxoBogutens OIIOIT BO JI.H. Kypunkun

« _» 20 1.




1. ]_Ie.]'[I/I H 3a1a4YM1 JUCHHUIIIIMHBbI

Pabouass mporpamma AUCHUIUIMHBL «Mamemamuueckoe Mmooeauposanue cucmem u
npoyeccosy (b1.0.13) (manee — MUCHMILIMHA) COCTaBJICHA B COOTBETCTBHH C TPEOOBAHUSMHU
(beneparbHOro TOCYIAPCTBEHHOTO 0O0pa3oBaTEIbHOTO CTAaHAApTa BBICHIETO OOpa30BaHUS —
CHEHAIUTET IO HAIpaBJIEHUIO MOAroToBKU 23.05.03 «llodsudicnoii cocmas dscenesnvix 0opoey
(manee - ®I'OC BO), yrBepkaenHoro «27» mapra 2018 r., npuka3 MunoOpHayku Poccun Ne
215, ¢ ygerom mnpodeccuoHambHOro obpa3oBaTenbHOTrO cTanmapra 17.055 «PykoBomutens
y4acTKa IPOU3BOJCTBA IO TEXHUYECKOMY OOCIYKMBAaHMIO M PEMOHTY >KEJIE3HOJIOPOKHOIO
MOABUXKHOTO COCTAaBay, YTBEPKJACHHOT'O MPUKa30M MUHUCTEPCTBA TPY/Ja U COLMAIIBHON 3aIIUThI
Poccuiickoit @enepanuu ot 06 despans 2018 roga Ne60H (3apeructpupoBan MuHuUCTEPCTBOM
toctutun  Poccuiickoit ®enepanuun 02 mapra 2018 rona, perucrpaunoHHbli Ne50227) u
pohecCuOoHANBHBIX CTaHIAPTOB:

- 17.038 «Cneyuanucm no onepamuHomy pPYKOBOOCMEY KONOHHOU JIOKOMOMUBHbLIX
Opucad msa208020 NOOBUNCHO2O COCMABA, OpuUcad CNEeYUAlbHO20  HCENEe3HOOOPOHCHO20
NOOBUNCHO20 COCMABA, MAUUHUCMAMU KPAHO8 HA HCENE3HOOOPONCHOM XOOY» YMEEPHCOEHHbIU
npukazom Munucmepcmea mpyoa u coyuanvHou 3awumul Poccuiickoti @edepayuu om 23
oexabpss 2016 2o0a NeS829H (3apecucmpuposan Munucmepcmeom rwcmuyuu Poccutickoti
Deoepayuu  17saneapss 2017 eo0a, pecucmpayuonHviti Ne45276) ons  cneyuanuzayuti
«/lokomomuewvly,  «BvicokockopocmHoti  HazemMHbIl  MpaHcnopmy U «IIeKMpU4ecKut
MPAHCROPIN HCETIEIHBIX 00PO2H,

- 17.042 «Hauanbhux naccaxcupckoeo noe3oa» YmeepHCOeHHblU  NPUKA30M
Munucmepcmea mpyoa u coyuanvrou 3awumsi Poccutickou Dedepayuu om 18 aneapsa 2017
200a Ne45H (3apecucmpuposarn Munucmepcmeom rocmuyuu Poccutickoii @edepayuu 8 ghespans
2017 200a, pecucmpayuonnwiii Ne45570) ons cneyuanuzayuu «Ilaccasxrcupckue 8a2oubly,

- 17.055 «Pyxosooumenv yuacmka npouzs00cmed no mexHuueckomy 00CIYHCUBAHUIO U
DEMOHMY  JHCENLe3HOOOPOHNCHO2O0 ~ NOOBUICHO20 — COCMABAY» — YMBEPIHCOCHHBIN — NPUKAZOM
Munucmepcmea mpyoa u coyuanvrou 3awumsel Poccutickou @edepayuu om 06 pespana 2018
200a Ne60H (3apecucmpuposan Munucmepcmeom rocmuyuu Poccutickoii @edepayuu 02 mapma
2018 200a, pecucmpayuonnwiii Ne50227);

- 17.065 «Hucnekmop noxomomueos (MOMOPBACOHHO20 NOOBUICHO2O COCMABA,
8A20H08) U KA4ecmea peMOHmA NYmu HCeNe3HOOO0POICHO20 MPAHCNOPMAy»,  NPUKAZOM
Munucmepcmea mpyoa u coyuanvroul sauumol Poccutickoii @edepayuu om 04 uonsn 2018 2o0a
Ne353u (3apecucmpuposarn Munucmepcmeom rocmuyuu Poccutickot @edepayuu 27 utons 2018
200a, pecucmpayuounwviii Ne51456) ona cneyuanuzayuu « Texnonocus npouzeoocmea u pemouma
NOOBUINCHO20 COCMABAY,

- 17.076 «Pyxosooumenv noopazoenenusi OpeaHu3ayuu  HCeie3H000POHNCHO20
MPAncnopmay, YmeeplcOeHHo20 npukazom Munucmepcmea mpyoa U COYUANbHOU 3aAUUmMbl
Poccuiickoii  @edepayuu  om 12  Odexabps 2018 2o0a Ne787u  (3apecucmpuposan
Munucmepcmeom ocmuyuu Poccutickoii @edepayuu 5 ¢pespana 2019 cooa, pecucmpayuonHwlil
Ne53696) ona cneyuanusayuu «I py3osvie 6a2onbiy.

Lenpro wu3yueHuss AUCHUIUIMHBI «MaTemaruyeckoe MOACTUPOBAHUE CHCTEM U
MIPOLIECCOB»» SBISIETCS O3HAKOMIIEHUE CTYJEHTOB C OCHOBAMU MOJEIUPOBAHUS CTATUUYECKUX H
JMHAMHYECKUX IPOILIECCOB, BO3HUKAIOIIUX TMPHU IBUKEHHH JKEIE3HOJOPOKHBIX IKHUMAXKEH IO
penbCOBOM KoOJ€e, M NPOrpaMMHO-TEXHUYECKUMH CpPEICTBAMHU aHaJIN3a MaTeMaTH4YEeCKUX
MoJiesiell MeXaHHMYeCKUX CUcTeM, opueHTHpoBaHHbIMM Ha npumeHneHue CAIIP, INTERNET —
TEXHOJIOTUH, METOJOB YHMCIECHHOIO HWHTETPHPOBAHHS B LENSAX NPUOOPETEHUS CTYICHTAMH
3HaHWH, YMEHUH W HABBIKOB B O0JIaCTH KOHCTPYHPOBAHHUS, MOJAEITUPOBAHUA M pacyeTa
KEJE3HOAOPOXKHBIX TPAHCIOPTHBIX CPEJICTB HA MPOYHOCTh, HANEKHOCTh, JOJITOBEUYHOCTh M
TMHAMHYECKHUe KauyecTBa. B mporiecce oOydeHHs CTYIEHTHI MONydYaloT MPAKTHYECKUE HABBIKU
WCIIONB30BAHMS TIPOrpaMMHOro kommiekca ANSYS n YHUBEPCAJIBHBIM MEXAHU3M ns
MpPUMEHEHHsI UX B MPo(ecCHOHANBHON JesITeNbHOCTH TPU CO3JaHUU U DIKCILTyaTaluu



MOJIBUKHOTO COCTABA KEJIE3HOIOPOKHOTO TPAHCHIOPTA, (POPMUPOBAHUS XapaKTepa MBIIUICHHS U
LIEHHOCTHBIX OpUEHTAIUH, MpH KOTOPHIX 3 dexkTuBHas u Oe3omacHast opraHu3aus padoThl 1Mo
IIPOEKTUPOBAHUIO M TEXHUYECKOMY OOCIy)KMBAaHMIO ¥ PEMOHTY IIOJBMXKHOI'O COCTaBa
’KEJIE3HOJOPOKHOI0 TPAHCIIOPTA PACCMAaTPUBAETCS B KAUECTBE IPUOPUTETA.

JU1s JOCTUKEHMS IOCTABJICHHBIX LIE€JICH PELIAIOTCS CIEAYIOINE 3a1a4H:

— (opMupoBaHHE Yy CTYICHTOB TEOPETUYECKUX 3HAHMA O MaTeMaTHYECKOM
MOJIETMPOBAHUN MEXAHUYECKUX CUCTEM M MPOTEKAIOIINX B HUX IIPOLIECCOB;

— oO0yuyeHue CTyJE€HTOB HaBbIKAM IPAKTHUYECKOM paboThl € COBPEMEHHBIMU
nporpamMmmubiMi  KoMiuiekcamu  Turia ANSYS  (peammsyrommmvu MKD mpu  pacuere u
IIPOCKTHPOBAHMM  BATrOHHBIX  KOHCTpykimii) 1 YHUBEPCAJIBHBII ~MEXAHU3M
(peanu3yromuMy aHaIU3 TMHAMUYECKOTO [TOBEACHUS CUCTEM).

2. Hepeqem, IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-[l/lﬂ Mo AMCIMIIJIMHE,
COOTHECCHHBIX C YCTAHOBJCHHBIMHU B IIPOrpaMmMe Ci€eUAJIUTETa HHAUKATOPaAMHU
JOCTHKEHUS KOMIeTeHMii

[InanupyembpiMu  pe3yiapTaTaMd OOYYEHHS IO JUCHUIUIMHE (MOIYJIO) SIBISETCS
(dhopMupoBaHUE Yy 00YUaAIONUXCST KOMIIETCHIIUMM W/UITK 9acTH KomreTeHui. CPopMUpOBaHHOCTh
KOMITETCHITUH /WM YaCTH KOMIIETEHIINN OIICHUBAETCS C TTOMOIIBIO WHIUKATOPOB JOCTHKEHUS
KOMIIETEHITUH.

B pavmkax w3y4eHHS JUCHMIUIMHBI (MOJIYJIS) OCYIIECTBISAECTCS TMpPaKTHYECKas
MOATOTOBKA oOOydaromuxcs K Oyaymied mnpogecCHOHaIbHON JesTeNhbHOCTH. Pe3ynbratom
00y4eHMS TI0 TUCIUIUINHE SABIACTCS (OPMHUPOBAHUS Y OOYJAIOIINXCS MPAKTHYECKUX HABBIKOB.

NHauKaTopbl 10CTHKEHUS

“ Pe3yabTarhl 00yueHHs IO AUCHHUILIHHE (MOIYJIIO
KOMIIeTeH U M y 1 ( y:mo)

OIIK-1: Cnocoben pewams undicenepHole 3a0aiu 8 NPOPeCcCUOHATLHOU 0essMeNbHOCMU C
UCNONIL30BAHUEM MEMOO08 eCMECHBEHHbIX HAYK, MAMEMAmMu4ecko20 aHaiusd u

MOOeNUPOBaAHUs.
OIlK-1.1.2 Obyyarowutics 3naem:
3naem Memoovl | meopemuyeckue, paciemHule U dKCNEPUMEHMAIbHbIE MemOoobl,

MAMemMamuyecko2o aHanu3a | UCNONb3yemMvle  NpU  peuleHul  UHMICEHEepHbIX  3a0a4 8
npu peuwieHuU UHIHCEHEPHLIX | NPOpeCcCUOHATbHOU 0esiMeNbHOCNU NO Ce0YIOWUM PA30eNaM.

3a0a4 6 npogeccuonanrvhol | — Mooerupoeanue Kaxk Hay4Hbll npuem;
OesimenbHOCmu —  Dopmbl Mamemamuyeckux mooenell U Memoobl UX peueHusl;
—  Omnupuyeckue mooenu,

—  Yucnennoe unmezpuposanue;
—  MemooO KOHeUHbIX 31eMeHmMO08.

OIlIK-1.2.2 Obyuarowuiics ymeem:

Ymeem npuMeHAmyb | pewlams 3a0auu 8 001acmu npoPheccUOHAIbHOU OesimelbHOCHU
Memoobl nO CeOYIOWUM pa30enam:

MaAmemMamuyecKo2o —  Dopmbl Mamemamuyeckux Mooenet U Memoobl UX peuleHusl;
MOOeNUPOBanUs npu | —  Dunupuueckue mMooenu,

pewienuu UHIHCEHEPHLIX | —  Yycnennoe unmezpuposanue;

3a0a4 6 NPOPECCUOHATLHO | _  Memod komeuHbIx 21eMeHmO8.

oesmenvbHOCMU

OIllK-13.1 Obyuarowuticsa umeem onvim OesimelbHOCMU (UMeem HABbIKU):
Hmeem Hagvik  pewenus | coz0anuss — Mmooenel 8 obnacmu npogeccuonanvbHol
UHOICEHEPHBIX ~ 3a0ayl 8 | 0esamelbHOCmU O CledyIouWUM pa3oenam.

npogeccuoHanbHouU —  Dopmbl Mamemamu4eckux Mooenetl U Memoobvl UX PeuleHusl;
deamenbHoCmu C | — Dmnupuueckue mooenu;

UCRONb306AHUEM —  Yucnennoe unmezpuposanue;




I/IH)II/IKaTOPLI HOCTHIKCHUSA

PesyabTarsl 00y4eHHsI 10 AMCHUILIMHE (MOLYI10)

KOMIIeTEeHLM i
Mamemamuyeckozo —  Memoo koHeuHbIX 21eMeHMO8.
MOOeNUPOB8aHUs
OIlIK-4.3.1 Obyuarowuticss umeem onvim OesimelbHOCMU (UMeen HABbIKU):
Hmeem HABbIK | NPOEKMUPOBAHUS U PACYEmMO8 MPAHCNOPMHBIX 00bEeKMos §
NPOEeKmupoB8aHus u | coomgeemcmeuu ¢ HOPMAMUBHBIMU OOKYMEHMAMU:

pacuema  MpAaHCHOPMHbIX
00beKmo8 8 coomeemcmeuu
c mpebosanusmMu
HOPMAMUBHBIX OOKYMEHNO8

—  Mooenuposanue kax HayuHblll npuem,

—  Dopmbl Mamemamuyeckux mMooenel U Memoobl UX peuleHus;
—  Omnupuyeckue mooenu;

—  Yucnennoe unmezpupoganue;

—  Memoo koHeuHbIX 21eMeHMO8.

3. MecTo TMCUMIUIMHBI B CTPYKTYpPe OCHOBHOI npodeccHoHAIbHOIH 00pa3oBaTe/IbHOM

NPOrpaMmsblI

JlucuuniauHa OTHOCUTCA K 00s3aTeTbHON YacTH.

4. O0beM TUCHMILIMHBI U BUABI Y4e0HOI padoThl

Ji1s ouHOM opMBbl 00yUEHHUS

Bua yueoHoii padoTbi Bcero yacos 1 Mony.k 5
KoHnrtakTHas padota (110 BugaM y4eOHBIX 3aHITHI)
B Tom umcne: 74 32 42
—  nexuuu (JI) 44 16 28
— naboparopubie paboTsl (JIP) 30 16 14
CamocrositensHas pabora (CPC) (Bcero) 66 36 30
KoHTpouib 40 4 36
dopma KOHTPOJIS (MPOMEKYTOYHON aTTECTAIIUN ) 3,0 3 C)
OO011ast TPYA0EMKOCTh: Jac / 3.€. 180/5 72/2 108/3
Ipumeuanue: « Dopma konmpoasy — sxzamen (3), 3auem (3).

Jiia 3a04HOM (hOpMBI O0YUEHHS
Bup yueOHoii padoThl Bcero uacos

KonTakTtHas pabota (1o BUugam yueOHbBIX 3aHITHIA) 24
B Tom uucne:
—  nexuuu (JI) 12
— naboparopHsbie padotsl (JIP) 12
CamocrositensHas padorta (CPC) (Bcero) 143
KonTponb 13
®opma KOHTPOJIs (TPOMEKYTOUHON aTTEeCTalluN) 3,9
OO61as TpyA0EMKOCTh: Yac / 3.e. 180/5

Ipumeuanue: «@opma konmponsy» — sxzamen (3), 3auem (3).




5. CTpykTypa u cojep:KaHue TUCHHILINHBI

5.1. Pa3znensl qUCHUILIMHBL U COAEPYKAHUE PacCMaTPUBAEMBIX BOIIPOCOB

Jnist ouHO# (OpMBI 00yUeHUs

HaumenoBanue
pasjaena
JUCIHHUIIINHBI

Copep:xanue pasziesa

Nuankaropsl
JOCTHKEHUS
KOMIIeTeHIIN I

Mopyas 1

Bsenenue.
MopenupoBanue Kak
Hay4HBIH [IPUEM.

Jlekmus 1. Ilpeomem  Oucyuniumwvi
«Mamemamuueckoe MoOenuposanue
cucmem u npoyeccosy. lLlenvb, 3ad0auu u
coodepacanue  oucyunaunvl.  OcHoGHble
NOHAMUSL.

Jlekmusn 2. Obracmu  npumeneHus
MOOenUpoBaHus. Knaccuguxayus
mooenei. Tpebosanus, npeovseisemvie K
MOOeNAM.

CamocrositesqibHast  padora. Hcmopus
paseumus  8bIYUCTUMENbHOU MEXHUKU 8
mupe. Isontoyusi npumernenus IBM npu
peuwieHuu  uHdcenepHulx 3aoad. Obdwue
80NPOCHL Npoyecca NOCMpPOeHUs Mooeu u
MEeXHON02USL MOOEUPOBAHUSL.

OIlK-1.1.2

OIlK-1.1.2

OIlK-1.1.2

Dopmbl
MaTeMaTUIECKHUX
MOJENIEH U METOIBI UX
perieHusl.

Jlexuus 3. Mamemamuueckue modenu 8
Gopme cucmem TuHelHbIX aneebpauyecKux
ypasuenuii (CJIAY). Obaracme npumernenus
CJIAY 6 umnocenepnvix 3adauax. Touuvie
Mmemoowl peutenusi CJIAY.

Jlekmusi 4. [llpubnudsicennvie memoowl
pewenuss CJIAY. [lpumepvr  pewenus
CJIAY memoodom Hrxobu u 3etioens.
Jekuusi 5 (4 uaca). Mamemamuueckue
Mmooenu 8 ¢opme HeNUHEelHbIX
aneeopauveckux ypagnenuti. OcobenHocmu
YUCTIEHHbIX Memo008 peuieHus. Imanvl
YUCTIeHHO20 peuienus HeNUHelH020
VpasHeHus.

Jlekuuss 6 (4 waca). Mamemamuueckue
mooenu 6  popme  OObIKHOBEHHbIX
oughpepenyuanvrvix ypaseuenuii. Ilpumepol
Gdopmuposanusi  mooenei.  HucienHvle
Memoowvl pewrenust 3a0auu Kowu. Memoo
Pynee — Kymma.

JlaGopaTopnass pabora 1 (4 w4yaca).
Mooenuposarue Mamemamuyecko2o
MAAMHUKA 8 NPOSPAMMHOM KOMNIEKce
« YHusepcanvuwlii mexanuzmy.
JlaGopaTopnass paGora 2 (4 w4aca).
Mooenuposanue cucmemvl  «Ipy3 Ha
NPYICUHE» 8 NPOSPAMMHOM _KOMNIEKCe

OIIK-1.1.2,
OIIK-1.2.2

OIIK-1.1.2,
OIIK-1.2.2

OIIK-1.1.2
OIIK-1.2.2

OIIK-1.1.2,
OIIK-1.2.2
OIIK-1.3.1

OIIK-1.3.1

OIIK-1.3.1
OIIK-4.3.1




anemeHnToB (MKD).

u  ucnonvzoganus MKO.  Cywmocmo
memoda. O630p cospeMeHHbIX npocpamMM

Ne HaumeHoBaHue Nuaukaropsl
w/n pa3nena Coaep:xanue pasaesia AOCTHIKEHHS.
AUCHUTLINHBI KOMIeTEeH il
« Ynueepcanvnuiii mexanusmy.
Jlaboparopnass paGora 3 (4 w4aca). OIlK-1.3.1
Mooenuposanue cucmemvt  «Ipy3 Ha OIlK-4.3.1
NIOCKOCIUY» 6 NPOSPAMMHOM KOMMNIEKCe
«Ynusepcanvnulii mexanusmy.
Jlaboparopnass paGora 4 (4 w4aca). OIlK-1.3.1
Mooenuposanue 08udiceHUs OOUHOUYHOU OIlK-4.3.1
KOJNecHOU  napvl 8  NPOSPAMMHOM
KOMNIeKce « YHusepcanbHulil MexaHusmy.
CamocrositesibHass padora. OcHosHbie OIlK-1.1.2,
8epOSIMHOCMHbLE Xapaxmepucmuxu OIlK-1.2.2
cnyyainoeo  npoyecca. Ilepedamounas
¢ynxkyus 6 hopme uzobpasxcenuti Jlannaca.
Mopayab 2
2. Dopmbl Jlekuus 7. Mamemamuueckue moodenu 6
MaTeMaTHYECKIX Gopme unmeepanbHuIX YPABHEHULL. OIlK-1.1.2
Mojeneit 1 MeToapl ux | Jlekuus 8 6 4acoB).
peteHws. Jlemepmunuposannvle u cmoxacmudeckue
Mamemamuyeckue mooenu. J[pyeue 6uovl OIlK-1.1.2
Mamemamuyeckux mooenel duaUyecKux
cucmem 80 8pemMeHHol obaacmu (8 popme
nepeoamoyHvix Gynxyuil, 8
npoOCmMpancmee COCMOoAHUL u op.).
CamocrositesibHass padora. [lpumepol
Gopmuposanusi mooenu 6 NpPoCmMpaHcmee OIlK-1.3.1
CcOCMOosAHULL Ol UCCe008AHUsL NPOYECCO8 OIlK-4.3.1
Mexanuueckot — cucmemvl.  Hmnyrvcnas
nepexooHas (hyHKyus.
3. | OMnupuueckue Jlekuuss 9. [llocmpoenue smnupudeckux OIK-1.1.2
MOJIETIH. MoOenell Ha  OCHOGe  ANNPOKCUMAYUU OIK-1.3.1
OGHHUIX.
Jlekuusa 10 (4 uaca). Pewenue 3aoauu OIK-1.2.2
UHmMepnoAYUU npu nocmpoeHuu
IMAUPUYECKUX MOOeel.
CamocrosiTeJibHAS paodora. OIK-1.3.1
HUcnonvsosanue memooos annpoxcumayuu OIIK- 4'3'1
OAHHBIX U UHMEPNOAAYUS NPU pelleHUuU e
UHDICEHEPHBIX 3a0ay 8 JHCele3HO0OPONCHOU
ompacnu. Ilpumenenue npocpammuo2o
naxema Mathcad.
4. | YucieHHoe Jlekuuss 11 (8 wacoB). OcnogHvle OIlIK-1.1.2,
UHTErPUPOBAHUE. nouamus. O0630p Kiaccuueckux mMemooos OIIK-1.2.2
yucnenHo2o  unmezpuposanus. Memoo
CMAMUCMUYECKUX UCTIBIMAHULL.
CamocrositesibHast  padora. Pewenue OIIK-1.2.2
UHMe2paos8 Pa3IUYHbIMU CROCODAMUL.
5. | Meron koHeuHbIX | Jleknusi 12 (4 waca). Mcmopusa cozoanus OIlIK-1.1.2




Ne HaumeHoBaHue Nuaukaropsl
w/n pa3nena Coaep:xanue pasaesia AOCTHIKEHHS.
AUCHUTLINHBI KOMIeTEeH il
KOHEUHO-2]1eMEeHMHO20 ananu3a.
Ilpumenenue MKD 8 npoyecce
APOEKMUPOBAHUSL NOOBUNICHO2O COCMABA.
Jleknus 13. Mamemamuueckoe OIlK-1.3.1
MoOenupoganue 8 cucmemax
A8MOMamMU3UPOBAHHO20 NPOEKMUPOBAHUSL.
Jlabopatopnass paGora S (4 w4aca). OIlK-1.3.1
Mooenuposanue 6arku 8 nNpPOSPAMMHOM OIlK-4.3.1
komniexce « ANSYSy.
Jlaboparopnasi padora 6. OIlK-1.3.1
Mooenuposanue hepmvl 6 npoepammuom OIlK-4.3.1
xkomniexce « ANSYSy.
JlabopaTopnas padora 7. OIlK-1.3.1
Mooenuposanue KPOHWMEUHA 8 OIlK-4.3.1
npoepammuom komniexce «ANSYSy.
JlaGopaTopnasi pa6ora 8. OIlK-1.3.1
Mooenuposanue NIIACTUHbBL c OIlK-4.3.1
omeepcmuem 8 NPOCPAMMHOM KOMHIEKCe
«ANSYSy.
JlaGopaTtopuass padora 9 (4 wuaca). OIlK-1.3.1
Mooenuposarnue 8030yuiHo20 pezepsyapa 6 OIlK-4.3.1
npoepammuom komniexce « ANSYSy.
CamocrosiTeJIbHAsI pabora. Buowi
KOHEYHbIX INeMEeHMO8 8 NPOSPAMMHOM OIIK-1.3.1
komnaiekce ANSYS u  obracmu  ux OIlK-4.3.1
npumernenus. Ilpumepwvl pewienus 3a0ay Ha
APOYHOCHIb KOHCIPYKYUU.
Jlst 3a04HOM hopMBI O0OyUEHUS:
No HanMeHnoBanmue Nuankaropsl
w/n pa3nena Conep:xanue pa3ziesa AOCTHIKeHHs
AUCHUTTAHBI KOMTeTeH Ui
1.| Beenenue. Jlekmusi 1.  Ilpeomem  Oucyuniurovi OIK-1.1.2
MonaenupoBanue Kak | « Mamemamuyeckoe MoOoenuposarue o
HAYYHBIU [IPUEM. cucmem u npoyeccosy. Llensb, 3a0auu u
codepoicanue  oucyuniunvl.  OCHOBHbIE
NOHAMUSL. OTK-1.1.2
CamocrositesibHasi padora.  Obnacmu
npUMeHeHUs MOOENUPOBAHUSI.
Knaccugpuxayus mooeneti. Tpebosanus,
npeovasigemvle K Mooenam. HMcmopus
Pazeumus  8bIYUCTUMENTbHOU MEXHUKU 8
mupe. Deonroyus npumenenus IBM npu
pewenuu  uHdiceneprvix 3aday. Obwue
B0NPOCHL NPOYECCA NOCMPOECHUSL MOOCTU U
MEXHOI02UsL MOOCTUPOBAHUSL.
2. Dopmbl Jexuua 2. Mamemamuueckue mooenu 8 OIlIK-1.1.2,
MaTeMaTHYECKUX Gopme cucmem AUHEUHBIX U HETUHEUHbIX OIIK-1.2.2




n/n

HaumenoBanue
pasjaena
JTUCIHUIIINHDBI

Coaepsxanue pasgesia

Nuaukaropsl
JOCTHKEHUS
KOMIIETEeHII Ui

MOJZIEJIEN U METOABI UX
penieHusl.

ypasnenuu. Obaacmv  npumeHeHus U
MemoOobl peuleHus.

Jlekmus 3. Mamemamuueckue moodenu 6
¢opme 00ObIKHOBEHHBIX
ouppepenyuanvhvlx U UHMESPATLHBIX
VpasHeHull.

JlabopaTtopHnasi pabora 1.
Mooenuposanue Mamemamuyecko2o
MAsAMHUKA 8 NPOSPAMMHOM KOMMNIEKCe
« Ynueepcanvnoiti mexanuszmy.
JlabopaTtopnass paGora 2 (4 wuaca).
Mooenuposanue cucmemwt  «Ipy3 Ha
APYACUHE» 8 NPOCPAMMHOM KOMMNIEKCe
« Ynueepcanvnoiti mexanuszmy.
CamocrositesibHass  pa6ora. [Ipumepol
gdopmuposanusi  mooeneu.  HucnenHvle
Memoowvl pewrenus 3a0adu Kowu. Memoo
Pynee — Kymma. Tounvie u
npubnusicennvle memoowvl pewenuss CJ/IAY.
Ilpumepwvr  pewenus CJIAY  memodom
Axobu u 3etidens. Mamemamuyeckue
MoOenu 8 opme HeNUHEUHbIX YPAGHEHULL.
Omanvl yucieHHo2o peuleHus: HenuHetHo20
ypasnenus.  /lemepmuHuposauHvie U
cmoxacmuyecKue MamemamuyecKue
mooenu. [[pyeue 6udvl mamemamuyecKux
Mooenell  Qusuyeckux — cucmem 80
8PEMEHHOU obnacmu (6 dopme
nepeoamoyHvix Gyrkyuil, 8
npocmpascmee  COCMosiHuii. U op.).
OcHogHoble 8EPOSIMHOCMHbLE
Xapaxkmepucmuky CIy4atiHo20 npoyecca.
Ilepeoamounas yuxyus 6 popme
uzobpasicenul Jlannaca. Ilpumepwi
Gopmuposanus mooenru 68 npocmpamcmee
coCmosiHull OJisl UCCTIe008AHUS NPOYECCO8
Mexanuueckol — cucmemvl. Hmnyrvchas
nepexoonas ¢ynxyusa. Mooenuposanue
cucmemvl  «Ipyz Ha niockocmuy 8
nPOSPAMMHOM KOMMNJIeKce
« YHusepcanvHwlil mexanusmy.

OIIK-1.1.2,
OIIK-1.2.2

OIIK-1.3.1

OIlK-1.3.1
OIlK-4.3.1

OIlK-1.1.2,
OIlK-1.2.2,
OIlK-1.3.1
OIlK-4.3.1

OMIupuYecKue
MOJEIIH.

Jlekuusan 4. Ilocmpoenue smnupuueckux
MoOenell HA  OCHOGe  ANNPOKCUMAYUU
OAHHBIX.

CamocrositesibHast  padora. Pewenue
3a0ayu UHMeEpnoaAYUU Npu NOCMPOeHUU
amnupuyeckux modenei. Hcnonvzosanue
Memo0o8  annpoxcumMayuu  OaHHuIX U
UHMEPNONAYUS NPU PEULeHUU UHIHCEHEPHBIX

OIIK-1.1.2

OIIK-1.1.2,
OIIK-1.2.2
OIIK-4.3.1




Ne HaumeHoBaHue Nuaukaropsl
. /;1 pa3nena Coaep:xanue pasaesia AOCTHIKEHHS.
AUCHUTLINHBI KOMIeTEeH il
3a0a4 8 JHCene3HO00POINCHOU OMPACU.
Ilpumenenue  npocpammmoco  naxema
Mathcad.
4, Yucnenuoe Jexknusa 5. OcHogHble nonamus OIlK-1.1.2,
WHTETPUPOBAHHUE. yucieHHo2o  ummeepupoganus.  0630p OIlK-1.2.2
K1accu4eckux — Memooo8  YUCIEHHO20
UHMeZpUpPOBaAHUSL.
CamocrosiTesibHast  pabdora. Pewenue OIlK-1.2.2
UHMe2paios PasIuyHbIMU CROCOOAMU.
5. Meron koHewHbIX | Jekmus 6. Cywrnocms memooa KoHeuHbix OIlK-1.1.2
anemeHToB (MKD). 971eMEeHMO8. Ob630p COBPEMEHHBIX
npocpamm KOHEYHO-271eMEeHMHO20
ananusa. Ilpumenenue MKD 6 npoyecce
NPOEKMUPOBAHUS NOOBUINCHO2O COCABA.
JlabopaTtopHnasi pabora 3. OIlK-1.3.1
Mooenuposanue Oarku 6 npPOCPAMMHOM OIlK-4.3.1
komniexce « ANSYSy.
JlabopaTtopHnasi pabora 4. OIlK-1.3.1
Mooenuposarnue pepmvl 6 npoecpammHom OIlK-4.3.1
komniexce « ANSYSy.
JlabopaTropnasi padora 5. OIlK-1.3.1
Mooenuposanue KpOHWMeHa 8 OIlK-4.3.1
npoepammuom komniexce « ANSYSy.
CamocTosTebHas pabora. Buowi OIIK-1.2.2,
KOHEYHbIX INeMEeHMO8 8 NPOSPAMMHOM OIlK-1.3.1
komnaiekce ANSYS u  obracmu  ux OIlK-4.3.1
npumenenus. Ilpumepul pewienus 3a0ay na
NPOYHOCMb KOHCMPYKYUU.
5.2. Pa3gensl TUCHUIUIMHBI U BUJIbI 3aHIATUN
Jlst ouHO# hopMBI OOYUECHHMS:
Ne HaumeHoBaHue pa3zjaesia I JIP CPC Beero
n/n JUCHUIIIINHBI
1 2 3 4 5 6
1. BBez[eHIEe. MogenupoBaHue Kak 4 ) 10 14
HayYHBIH PUEM.
2. DopMBI MATEMAaTHYECKUX MOJIETIEH 20 16 30 66
Y METO/JIbI UX PEIICHHUS.
3. OMIIMPUYECKHE MOAEIH. 6 - 8 14
4. | UnucneHHOE MHTETpUPOBAHUE. 8 - 8 16
5. MeTon ~ KOHEYHBIX  DJIEMEHTOB
(MKD). 6 14 10 30
Hroro 44 30 66 140
KonTpoas 40
Bcero (o01iast Tpy10eMKOCTb, Yac.) 180




Jiist 3a09HOM (hOPMBI OOYUCHHUS:

Ne HaunmeHnoBaHue pasgeia I JIP CPC Beero
n/n AUCHUITUHBI
1 2 3 4 5 6
1. BBeILeHIEe. MopenupoBanue Kak 2 i 20 22
HAYYHBIH IPHEM.
2. ®opMbl MaTEMaTHYECKUX MOJIETIEH 4 6 63 73
Y METOJbI X PEIICHHSL.
3. DMIUPUYECKUE MOJICIIH. 2 - 25 27
4. | YucneHHOE HHTETPUPOBAHUE. 2 - 15 17
5. | MeTtog  KOHEYHBIX  DJIIEMEHTOB
(MKD). 2 6 20 28
Hroro 12 12 143 167
Kontpoab 13
Bcero (o0miast TpyJ10€MKOCTb, 4ac.) 180

6. OIIeHO‘IHbIe MaTepUaJibl IJISI IPOBCACHUSA TCKYHIEI0 KOHTPOJIA YCIIEBACEMOCTH U
HpOMe)KyTO‘IHOﬁ arTeCTaliumn oﬁyqamumxcn Mo AMCIMIIJINHE

OreHOYHBIE MaTepuaibl MO JUCIUIUINHE SBISETCS HEOTHEMIJIEMOW YacThi0 paboueit
MPOTpaMMBI M TIPECTABJICH OTACIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3acefaHuu Kadeapbl
Y YTBEP)KJICHHBIM 3aBEAYIOIMHNM Kadeapon.

7. MeToxmquKne YKasaHus 1Jisd oﬁyqamumxcsl 0 OCBOCHHUIO JTUCHHUIIIMHBI

[Topsaiok n3yyeHust IMCIUIUIMHBI CIETYOITNN:

1.  OcBoeHue paznenoB IUCIHUILUIMHBI MMPOU3BOAUTCS B MOPSJKE, NMPUBEACHHOM B
pazmene 5 «CopepkaHWe U CTPYKTypa AUCHUIUIMHBD. OOyYaromIuiicss JOKEH OCBOUTH BCE
pazzenbl TUCHUIUIMHBI, UCTHOJIb3ysl METOAWYECKUE MaTepHalibl JUCHMILIMHBI, a TaKkke y4eOHO-
MeToIn4yeckoe obecreueHre, NpuBeIeHHOE B pasjele § pabodeil mporpamMmal.

2. Jna ¢dopmupoBaHHs KOMIIETEHIMM 0OydYarlolUics JOJDKEH TMpeACTaBUThH
BBITIOJIHEHHBIE 3a/laHUs, HEOOXOAUMbIE ISl OLEHKU 3HAHW, YMEHHM, HaBHIKOB U (MJIM) ONbITA
NeSITeNIbHOCTH, TPEAYCMOTPEHHBbIE TEKYIIMM KOHTPOJEM YCIIEBAEMOCTH (CM. OLEHOYHBIE
MaTepuasbl MO TUCIUILIUHE).

3. Ilo uroram Texyiero KOHTPOJS YCHEBAEMOCTHU IO IUCHUIUIMHE, 00yYaroluics
JOJDKEH MPOUTH MPOMEXKYTOUHYIO aTTECTAMIO (CM. OLIEHOYHBIE MaTePHAIIbI 110 AUCLUIUIHHE).

8. Onncanne MaTepuaAJIbHO-TEXHMYECKOT0 H Y4e0OHO-MeTOAUYeCKOro odecrneyeHms,
HEO0X0MMOr0 VISl peau3anun 00pa3oBaTe/ibHON NPOrpaMMbl 1O TUCHHUIIJIMHE

8.1. IlomemieHus TPEACTABIAIOT CcOOOM yueOHBbIE AayAUTOPUH Ui TPOBEACHUS
y4eOHBIX  3aHATHH, MNPEIyCMOTPEHHBIX  MpOrpaMMoil  OakamaBpuarta/  creruaiureTal
MarucTpaTyphl, YKOMIUIEKTOBaHHBIEC CIEIHATN3UPOBAHHON y4eOHOW MeOenbi0 U OCHAIICHHBIC
00Opy/OBaHUEM M TEXHUYECKHUMH CpPEICTBAMHU OOYyUYeHUS, CIYXKAIIUMH JAJs TMPeICTaBICHHUS
yueOHOU HH(pOpMAIUK OONBIION ayIUTOPUU: HACTEHHBIM OSKPAaHOM (CTAllMOHAPHBIM HIIU
MIEPEHOCHBIM), MapKEPHOU TOCKOW U (MJIM) MENOBOU JOCKOH, MYJIbTUMEIUHWHBIM MPOEKTOPOM
(cTaniMOHAPHBIM WU TIEPEHOCHBIM).

Bce nmomemeHus, ucCnonb3yeMmMble Uil MPOBEACHUS  y4eOHBIX 3aHATHH U
CaMOCTOSITENIbHON pabOThl, COOTBETCTBYIOT JCHCTBYIOIIMM CAHUTAPHBIM U MPOTHUBOIMOKAPHBIM
HOpMaM U TIpaBUJIaM.



Jns mpoBeneHUs J1abOpaTOpHBIX pabOT M MPAKTUYECKUX 3aHATUHA HCIOJIb3YeTCs
KomnviomepHulll  Kiacc  (ayo.4-219) kageopvl  «Bacomvi U 8a2OHHOE  XO3AUCMEON,
00OpYZIOBaHHBIA CIEAYIOIIEH CIEUATbHON TEXHUKOH W MporpaMMaMH, HCIOJIb3yeMbIMH B
yueOHOM TporLecce:

- komnbiorep RAMEC STORM Q8300 u wmonutop Samsung B2240W,
naBeHTapHbIe NoNe 40012422-40012433,;

—  CTOJI KOMIIBIOTEpHBIN yrinoBoi, naBeHTapHBIe NeNe 60001125-60001136;

- y4eOHbIE IIaKaThl;

- IIPOTPAMMHBIM ~ KOMIUIEKC ~ «YHHMBEPCAJIBHBIA  MEXaHU3M», PEAIN3YIOIINE
MMUTAMOHHOE MOJIEJIMPOBAHNE JBMXKEHUSI PEIIbCOBBIX AKUIIAXKEH 110 JKEIE3HOIOPOKHOMY ITyTH.

[Tomemienus g caMOCTOSTENIbHON pabOThl 00YYarOIIMXCSl OCHAIIEHB! KOMIIbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO NMOAKIIOUEHUs: K ceTh «VHTepHeT» M obecrneueHueMm JocTyna B
AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

8.2. VYHuBepcuter oOecriedeH HEOOXOJAWMBIM KOMIUIEKTOM JIMIEH3MOHHOTO U
CBOOO/IHO pacHpOCTPaHSAEMOro IMPOrpaMMHOIO OOECHEYEeHHs, B TOM 4YHCII€ OTE€YECTBEHHOIO
MIPOU3BOJICTBA!

—  omnepauuonHas cucrema Windows;

- MS Office;

— Antusupyc Kacnepckuii.

8.3. OOyuwaromumMmcsi oOecriedeH nocTyn (yHAJICHHBIH JOCTYN) K COBPEMEHHBIM
npo¢eCCHOHAIBHBIM 0a3aM JTaHHBIX:

[Ipu u3yyeHun NUCHUIUIUHBI TpopeccuOHaNbHbIE 0a3bl JaHHBIX HE HCIOIb3YIOTCS;

8.4. OOyuwarommumMmcsi obecriedeH nocTyn (yOaJeHHBIH TOCTYI) K WHGOPMAIMOHHBIM
CIPaBOYHBIM CUCTEMAM:

I[lpn  wu3yyeHMM  JUCHMIUIMHBI  WHGOPMAIMOHHO-CIIPABOYHBIE  CHUCTEMBI  HE
HCIIOJIb3YIOTCS;

8.5. IlepeueHp meYaTHBIX W  DJIGKTPOHHBIX  W3/IaHUM,  HCIOIB3YEMBIX B
o0pa3oBaTenbLHOM IpolLIecce:

1 KosnctpyupoBanue u pacdy€t BaroHos: yueOnuk / B.B. Jlykun, I1.C. Aaucumos, B.H.
KorypanoB u np.; mox pen. I1.C. ArucumoBa. — 2-¢ m3nd., mepepad. u gomn. — M.: ®I'OY
«Y4eOHO-METOIMYECKUN IIEHTP MO 00pa30BaHUIO Ha JKEJIE3HOIOPOXKHOM TpaHcmopTe», 2011, —
688 c.

2 l'apr B.K., dykkumatu P.B. Jlunamuka noasmwxkHoro coctasa: Ilep. ¢ anrm/ Ilog
pen. [Tanskuna H.A. M.: Tpaucnopr, 1988. — 391 c.

3 TonyGeBa H. B. MaremaTndeckoe MOJECIHMPOBAHUE CHUCTEM U TMPOIECCOB: yuyeOHOE
nocobue. — CII0.: M3narenscTBo «Jlaney, 2016. —192 c.

4 Tomnybea H. B. OcHOBBI MaTeMaTH4e€CKOr0 MOJIEIUPOBAHUS CUCTEM U MPOIIECCOB:
ydebHoe nmocobue. 2-e u3a., ¢ usMm.— Omck: OMI'YIIC, 2019.— 95 c.

5 B.®. JlanmmH. MaremaTudeckoe MOJEIMPOBAHHE CHUCTEM M IPOILECCOB : KypC
nexuuit / ExatepunOypr : YpI'VIIC, 2014. — 65 c.

6 Kamnyn A.b., Mopo3oB E.M., OndepreBa M.A. ANSYS B pykax uHxeHepa, M.,
URSS, 2009 r.

7 MakoBkuH [.A., JIuxaueBa C.1O. [Ipumenenne MKD k pemieHuro 3a1ay MEXaHUKH
negopmMupyemMoro TBepaoro tena: yueobnoe nocodbue. Yacts 1. / H.Hosropoa: U3n-so HHI'ACY,
2012. 71 c.

8 PyxoBoacTBO [I0JIB30BaTENA: Haunnaem  paOotaTh B YM. URL:
http://www.umlab.ru/pages/index.php?id=3 — Pexxum goctyna: cBOOOTHBIH.

8.6. Ilepeuenn pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAITUOHHON CEeTH
«MHTEpHET», HCIIOIB3YEMbIX B 00pa30BaTeIbHOM IpoIiecce:


http://www.umlab.ru/pages/index.php?id=3

1 Jlwuneii  xabuHer — oOydvaromierocs ©W  OJJEKTpPOHHAas  WH(GOPMAIMOHHO-
oOpa3zoBarenpHasi cpefa. [DNeKTpoHHBIA pecypc]. — Pexxum moctyna: http://sdo.pgups.ru/ (amns
JOCTYIIa K TIOJIHOTEKCTOBBIM JIOKYMEHTaM TPeOyeTCsl aBTOpH3aLius).

2  DnextpoHHO-OMOmmoTeuHast cuctema JIAHb [Onexrponnsiit pecypce]. Pexum
nocryma: https://e.lanbook.com/books — 3ari. ¢ skpana.;

3 DnexrtponHas OubmuoTeka oHiaiiH «EnumHOE OKHO K 00pa30BaTENbHBIM pPecypcam»»
[DnexTponHsIit pecypc]. Pexum noctyna: http://window.edu.ru, ceo6oambIi. — 3ari. ¢ 3KpaHa;

4 DnexTpoHHO-OMONMMOTeUHass cucrema ibooks.ru [DmekTpoHHBIH pecypc]. Pexum
nocryma: http://ibooks.ru/ — 3aru. ¢ skpana;

5 Google Axkanemus DNEeKTPOHHBIH pecypc]. Pexum JOCTyTIA:
https://scholar.google.ru/, cBoboaHbIN. — 3ari. ¢ 3KpaHa.

Pa3paboTrunk paboueit mporpaMMel,
ooyenm A.B. Cauoosa
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