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1. llesu u 3a1a49u AU CHUILIMHBI

Pabouass mporpamma aucHUIUIMHBL «MaTeMaTH4eckoe MOAEIUPOBAHUE
cucrteMm U riporieccoB» (b1.0.31) (nanee — nUCIUIUIMHA) COCTABIIEHA B COOTBETCTBUU
c TpeboBaHUAMHU (heepaTbHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
BBICIIET0 O0Opa30oBaHUs — CIECLHUAIUTET MO HampaBieHU0 nmoarotoBku 23.05.03
«IToaBukHOM cocTaB xkene3HbIx Jopor» (nanee - PI'OC BO), yTBepKI€HHOTO «27»
mapta 2018 r., mnpuxaz MuwunoOpuayku Poccum Ne 215, ¢ yderom
npodeccuoHabHOrO obOpaszoBarenbHOro cranmgapra 17.055. IlpodeccuonanbHbIi
oOpa3oBarenbHbIl cTaHgapT «CHenuamucT MO0 OpraHu3aludyd U MPOU3BOICTBY
TEXHUYECKOTO OOCIYyXMUBaHUS U PEMOHTA IKEJIE3HOAOPOKHOIO TOJBUKHOIO
COCTaBa» YTBEPKICHHBIA MTPUKa30M MUHHUCTEPCTBA TPyAa U COLMATBHOMN 3alUTHI
Poccuiickoit ®@eneparun ot 19 ampenst 2021 roma Ne252H (3apeructpupoBaH
MunucrepctBoM roctuiun Poccuiickoit @enepanuu, perucrpaiuonabiii Ne1099) u
PO eCCUOHANIBHBIX CTaHJAPTOB:

Llenpro n3yyeHus: AUCHUIUIMHBI «MaTeMaTHuecKoe MOACIMPOBAHUE CUCTEM
U TMIPOLIECCOB»» SIBISIETCS O3HAKOMIIEHHE CTYAEHTOB C OCHOBAMH MOJEIUPOBAHUS
CTaTUYECKUX W JUHAMUYECKHUX IPOLECCOB, BO3ZHUKAIOUIMX IMPU JBHKCHHUH
YKEJE3HOAOPOKHBIX IKUITAKEN IO PEIbCOBOM KOJIee, U TPOTrPaMMHO-TEXHUYECKUMHU
CpPEICTBAMHM  aHaju3a MAaTEMaTUYECKHX MOJIeJIell MEXaHMYECKHX CHUCTEM,
opueHTupoBaHHbIMU Ha npuMeHeHue CAIIP, INTERNET — TtexHosoruii, METO/10B
YU CIEHHOTO UHTETPUPOBAHUS B IIEJIAX IPUOOPETEHUS CTYACHTaAMU 3HaHUH, yMEHUN
U HaBbIKOB B 00JIaCTU KOHCTPYMPOBAHUS, MOJICIMPOBAaHUS M pacyera
JKEJIE3HOJAOPOKHBIX TPAHCIOPTHBIX CPEICTB Ha MPOYHOCTh, HAJEKHOCTD,
JIOJITOBEYHOCTh M JIMHAMUYECKHe KaudecTBa. B mporecce 0oOydeHHs CTYJIEHTHI
NOJIy4arOT NPAKTUYECKUE HABBIKA HCIIOJIB30BAaHUS IPOTPAMMHOIO KOMILIEKCA
ANSYS wu VYHUBEPCAJIbHBII MEXAHU3M 11 npUMeHeHHS HX B
po(EeCCUOHANIBHON AESITENBHOCTH MPHU CO3AAHMM M SKCIUTyaTallud MOABUKHOTO
COCTAaBa JKEJIE3HOJOPOKHOTO TpaHCIOPTa, ((OPMUPOBAHMS XapaKTepa MBILIJICHUS U
LEHHOCTHBIX OPUEHTALUN, TPU KOTOPBIX AP(HEKTUBHASA U Oe30MacHast OpraHu3aius
paboThl MO NPOECKTUPOBAHUIO W TEXHUYECKOMY OOCIY)KMBAaHUIO U PEMOHTY
MOJBM)KHOTO COCTaBa KEJIE3HOJOPOKHOTO TPAHCIOPTAa pacCMaTpuUBaeTCad B
KaueCTBE MPUOPUTETA.

JUIst TOCTH>KEHUS TIOCTABIICHHBIX LIEJIEN PELIAOTCS CIIEYIOIIUE 3aJaUu:

- (hopMHpoOBaHHUE y CTYJACHTOB TEOPETUYECKUX 3HAHUNA O MAaTEMaTHUYECKOM
MOJIECJINPOBAHUU MEXAHUYECKUX CUCTEM M IPOTEKAIOIINX B HUX IPOLECCOB;

— 00y4eHHe CTYJIEHTOB HaBbIKaM MPAKTUYECKON pabOThl C COBPEMEHHBIMU
nporpaMMHbiMu kKomIuiekcamu Tuna ANSY'S (peanusyronumu MKD nipu pacuere
M NPOSKTUPOBAHHH  BAroHHbIX KOHCTpykumit) u YHWUBEPCAJIBHBIN
MEXAHUN3M (peanu3yomuMu aHaJIu3 TMHAMUYECKOTO MOBEJICHUS CUCTEM).

2. IlepeyeHb VIAHUPYEMBbIX Pe3YyJIbTATOB 00yUeHHS 10 AUCIMILINHE,
COOTHECEHHBIX ¢ YCTAHOBJIECHHBIMHU B IPOrpaMMe ClelHaInuTeTa
WHAMKATOPAMM JOCTUKEHUS KOMIIEeTEeHINH



[InanupyeMbiMu pe3yJibTaTaMd OOYYEeHHsS MO JAMCLHMIUIUHE (MOJYJIIO)
ABNsETCS (QOpMHUpOBAHME Yy OOyYarOIIMXCS KOMIIETEHIMH W/WIM  YacTu
koMmrieTeHnid. CHOpPMUPOBAHHOCTh KOMIETEHITMN W/WIW YacTH KOMIIETEHITUN
OLICHMBAETCS C IOMOLIBIO UHJIUKATOPOB TOCTHKEHUS KOMITETEHLINN.

B pamkax n3yuyeHus IUCUUIUTMHBI (MOIYJIs ) OCYLIECTBIISIETCS MPAKTHYECKas
MOJrOTOBKAa oOOydJamuxcs K Oyaymedl npodecCHoHaIbHOW —AesITeTbHOCTH.
Pesynbpratom 00y4yeHHs 10 TUCIUIUIUHE SBIsIeTCs (GOPMHUPOBAHUS Y 00yUaIOIIXCs
MPAKTUYECKUX HABBIKOB KOMIIBIOTEPHOTO MOJIEIMPOBAHUS MEXAHUYECKUX CUCTEM B
nporpaMMHbIX Komiuiekcax YHUBEPCAJIBHBII MEXAHHM3M u ANSYS ¢
MOCJEAYIOIIUM aHAIIM30M MOJy4aeMbIX PE3yJIbTAaTOB.

Tabmuua 2.1. IlepeueHb MIAHUPYEMBIX pe3yJbTaTOB OOy4YEHUS IIO
JUCHUIUIMHE (MOJYJI0), COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B IpOTrpaMMme
CHEUHUAINTETAa UHANKATOPAMHU JOCTUKEHUS KOMITETCHIINI

I/IH}II/IKaTopr JOCTHKCHUSA

. Pe3yabTaThel 00yueHHs MO TUCHUILIHHE (MOIYJIIO
KOMIIeTeHIH I Yy y JIHCR (mony.tio)

OIIK-1: CnocoGeH pemaTh MH/KeHepHbIe 3a1a4d B NMPO(eCcCHOHAJBHOH e TeJIbHOCTH €

HCIOJB30BAHHMEM METOA0B €CTECTBEHHBIX HAYK, MaTreMaTH4YecKoro aHajau3a M

MOJCJTUPOBAHUS

OIIK-1.1.2 OOyuaromuiics sHaem:

3HaeT OCHOBBI MATEMAaTUYECKOTO | OCHOBHBIE TOHSTHSA, KiIacCH(PHUKAIUIO, TpeOOBaHHSA, YCIOBHS

aHaJM3a U MOACIUPOBAHMS MPOBEACHUS MOJICIUPOBAHHUS, PU3UKO-MaTEMATUIECKUE OCHOBBI ISt
pa3paboTK MaTeMaTHYecKUX MOJeNell SBIEHHH, MPOIEeCCOB U
00BEKTOB IPU PELICHUH WH)XEHEPHBIX 3a7a4, BUABI 1 BO3MOXXHOCTH
MPOTPAMMHBIX KOMIUIEKCOB, HCIOJNB3YEMBIX IMPH MOJEIUPOBAHUN
KeJIE3HOJOPOKHBIX SKUTIAKEH W aHAIN3€E X TIOBEICHHSL.

OIlK-1.2.1 OO6yuaromuiicst ymeem:

YMeer pemarh HMHXCHEPHBIC | pEUIATh 3a7a4uM 10 OIIEHKE MPOYHOCTH, HAaJIGKHOCTH, JIOJTOBEYHOCTH,

3aJaud B MPOQECCHOHANBHOW | IMHAMHYECKHX KAYECTB PEIbCOBBIX SKHUIAKEH, TPAMOTHO MPUMEHSITh

NeSITeNbHOCTH C | pa3IM4HbIE METOBI IIPH MaTEMAaTHUECKOM MOJICIIMPOBAHUU CUCTEM U

HCHOJIb30BaHHEM METOJIOB | MIPOLIECCOB

€CTECTBEHHBIX HaYK

OIIK-1.3.1 OOyuarouiics eradeem:

Bnaneer METO/IaMH | HEOOXOIUMBIM OOBEMOM YMEHHH, HABBIKOB, IOIXOA0B M METOHOB

MaTeMaTHYECKOr0 aHajiM3a ¢ | MaTeMaTH4ecKOro aHaju3a U MOJEIHMPOBAHMS, BIaACET NPUHIMIIAMU

MOJICIMPOBaHUsI B OOBeMe, | COCTaBICHHS M PEUICHUWS MaTeMaTHYeCKUX MOJelNeld Kak B

JOCTaTOYHOM  JJisl  PELICHHS | TEOPETHYECKOM acleKTe, TaK U B NMPAKTUYECKOM - C MPUMEHEHUEM

HWH)XEHEPHBIX 3a1a4 B | COBPEMEHHBIX IPOTrPAMMHBIX KOMIUIEKCOB.

npodecCuoHaIbHON

JIeSITEIbHOCTH

3. MecTo IUCHUILINHBI B CTPYKTYpPe OCHOBHO# npodeccuoHaILHOM
0o0pa3oBaTeIbHOM MPOrPaMMbI

JluciunarHa OTHOCUTCS K 00s3aTeIbHOM YacTH.

4. O0beM JMCHUILIMHBI M BUbI Y4eOHOH padoThI
Jns ouyHoit ¢opmbel oOyueHusi 1o crnenuanusamusaMm: «llaccaxupckue

BaroHLI»,

«I'py30BbIE  BaroHbI»,

«Texnonorus npon3BoACTBa MW PECMOHTA




IOJBM)KHOTO  COCTaBa», «OJIEKTPUUYECKUN TPAHCIOPT JKEJIE3HBIX  JOPOI»,
«BBICOKOCKOPOCTHOM HAa3EMHBIN TPaHCHIOPT» U «JIOKOMOTUBBI:
Tabnuua 4.1.

Bun yuyeO6Hoii padoThl Bcero yacos SC eMeCTp6
KonrtakTHass pabora (o BuaaM Y4eOHBIX
3aHATUIN) 74 32 42
B ToMm umncie:
— nexuuu (JI) 44 16 28
— JnabopaTtopHbie padboThl (JIP) 30 16 14
CamoctositensHas pabora (CPC) (Bcero) 66 36 30
KoHTpoJib 40 4 36
dopma KOHTPOJIs (TIPOMEKYTOUHOM 3.9 3 5
aTTECTAIIUN )
OO01mast TpyJI0eMKOCTh: Jac / 3.€. 180/5 72/2 108/3

Tlpumeuanue: « Dopma konmponsy — sxzamen (3), 3auem (3).

Jlnst 3aouHoit (popmbl oOyueHus mo crneruanuzanusaM: «llaccaxupckue
BaroHe», «['py30BbIe BaroHb», « QNEKTPUUECKHUI TPAHCIOPT KEJIE3HBIX JOPOr» U

«JIOKOMOTHUBBI»:

Tabnuna 4.2

Bun yuyeoHoii padoThl Bcero uacos CeM; “Ip
KonrtaktHast pabora (1o BuaaM yYeOHBIX
3aHATHIN) 24 24
B Tom uncxe:
— nexruu (JI) 12 12
— gpabopaTtopHbie padoTsl (JIP) 12 12
CamoctostensHas pabota (CPC) (Bcero) 143 143
KoHTpoab 13 13
dopma KOHTPOJIs (TIPOMEKYTOUHOM 3.9 3.9
aTTECTAIINHN )
OO6m1ast TPy I0EMKOCTh: 4ac / 3.€. 180/5 180/5

Ipumeuanue: «@opma konmpoasy — sx3amen (3), 3auem (3).

5. CTpyKTypa 1 coaepxkaHue TUCUUILTHHbBI

5.1. Paznenbl JUCHMIUIMHBI U COJIEp)KaHUE pacCMaTpHUBaEeMbIX BOIPOCOB




Jlnst ouHow popMbl 00yUeHUS:

Tabmuma 5.1.

HaunmenoBanue
pasaeaa
JTUCIUIIINHDBI

Conep:xanue pasaesa

HNuaukaropsl
MOCTHKEHUS
KOMIIETeHI NI

1. Beenenue.
MonenupoBaHue Kak
Hay4HBII IIPUEM.

Jlexknus 1. IIpenmer MUCHUTILINHEI
«MaTtemaTH4ecKoe MOJEIUPOBAHUE CHUCTEM H
npoueccoB». Llenb, 3amaum U copepkaHue
JucTUIUTHHBL. OCHOBHBIE TIOHATHSI.

Jlexmust 2. O6mactu TIPUMEHEHUS
MonenupoBanus. Kiaccudukamus Moenei.
TpeOoBaHus, IPEABIBIIEMBIC K MOJICIISIM.
CamocrosiTeibHAasE  pabora. Hcropus
Pa3BUTUS BBIYUCIUTEIBHOW TEXHUKH B MUDE.
Ooronus npuMeHeHuss OBM mipu perenun
WHKEHEepHBIX  3amad.  OOmume  BOIPOCH!
mpolecca MOCTPOCHUS MOAEIA U TEXHOJOIUs
MOJIETTUPOBAHMUSL.

OIIK-1.1.2

OIIK-1.1.2

OIIK-1.1.2

2. DopMEI
MaTeMaTHIEeCKHX
MoOJACIIe W METOOBl HX
peleHus.

Jleknus 3. MaremaTuueckue MoJielu B popme
CUCTEM JINHEHHBIX alre0OpandecKuX ypaBHEHUN
(CJIAY). Oonacte npumenenns CIIAY B
WH)KCHEPHBIX  3ajadax. TOYHBIE METOJIbI
pemenus CJIAY.

Jleknus 4. [IpuOnmkeHHbIle METOIBI PEIICHUS
CJIAY. Ilpumepst pemenus CJIAY merogom
SAxoOu u 3elimens.

Jlexuus 5 (4 yaca). MaTeMaTnueckrue MoJIelu
B (dopMe HENMHEHHBIX anredpanuecKux
ypaBHEHUH. OcoOeHHoCTH YUCJICHHBIX
METOJIOB  PEIIeHHs. JTambl  YUCIEHHOTO
pelIeHns] HeIMHEHHOTO YPaBHEHHUS.

Jlexnust 6 (4 yaca). MaremMaTuuecKue MOJIEITH
B (hopMe OOBIKHOBEHHBIX TU(HEpeHITHATEHBIX
YpaBHEHUH. [Tpumepsr (hopmupoBaHus
Mojieneid. UuciaeHHble METOHbl  PEIICHUS
3agaun Komm. Meron Pynre — Kyrra.
Jleknus 7. Matemarnyeckue Mojienu B popme
HWHTETPaAJIbHBIX YPaBHCHUHU.

Jlekuus 8 (6 yacoB). /leTepMuHIpPOBaHHbBIE U
CTOXaCTHUYECKHUE MaTeMaTHYEeCKHe MOJIEIH.
Hpyrue Buasl MaTeMaTHYeCKUX MOJENen
(U3NUECKUX CHCTEM BO BpEMEHHOU obsacTu (B
dopme nepeaaToYHbIX (yHKIHUH, B
MPOCTPAHCTBE COCTOSIHUI U JIp.).
JlabopaTtopnass padora 1 (4 uaca).
MojenpoBaHue MaTeMaTHUYECKOTO MasTHHUKA
B IIPOTPAaMMHOM KOMIDIEKCE « Y HUBEPCATBHBIN
MEXaHU3M.

JlabopaTtopnass padora 2 (4 uaca).
MonenupoBanue cucteMsbl «I'py3 Ha pyKuHE»
B IIPOTPAaMMHOM KOMIDIEKCE « Y HUBEPCAITBHBIN
MEXaHU3M.

JlabopaTtopnass padora 3 (4 uaca).
MopnenupoBanue  cucteMbl  «I'py3  Ha
TUIOCKOCTH» B TPOTPaMMHOM  KOMILIEKCE

OIK-1.1.2,
OIIK-1.3.1

OIIK-1.1.2,
OIlK-1.3.1

OIIK-1.1.2

OIIK-1.1.2,
OIIK-1.3.1

OIIK-1.1.2

OIIK-1.1.2

OIK-1.2.1,

OIIK-1.3.1

OIK-1.2.1,
OIK-1.3.1

OIK-1.2.1,
OIK-1.3.1




No HaumenoBanue HNuauxkaropsl
/;1 pasaena Conep:xanue pasaesa JOCTHKEHM ST
1 JUCUMILINHBI KOMIIeTEeHIM I
«YHUBEpCAIbHBIN MEXaAHU3M.
JlabopaTtopHass padora 4 (4 4aca). OIIK-1.2.1,
MoaenupoBaHue JBUKCHUS OJIMHOYHOM OIIK-1.3.1
KOJIECHOH TMapbl B IPOrPaMMHOM KOMIUIEKCE
«YHUBEpPCAIBbHBIN MEXAHU3M.
CamocrositetbHasi ~ padota.  OCHOBHBIE OIIK-1.1.2,
BEPOATHOCTHBIE XAPAKTEPUCTUKU CIy4alHOTO OIIK-1.3.1
nporiecca. [lepenatounas ¢hyHkus B popme
n300paxeHu i Jlannaca. ITpumepst
dbopMupoBaHUs MOJEIHM B  IIPOCTPAHCTBE
COCTOSHUM JJI1 MWCCIICAOBAHUS IIPOLIECCOB
MeXaHUYeCKOH CUCTEMBI. NmnynbcHast
nepexoaHasi QyHKIHS.
3. Omnupuyeckue mogenu. | Jexkuusi 9. IlocTpoeHue s>MOMpHUYECKHUX OIIK-1.1.2
MoJieJieil Ha OCHOBE aIIPOKCUMAIINH JAHHBIX.
Jekuus 10 (4 w4aca). Pemenue 3amauu OIIK-1.2.1
MHTEPIIOJIALUH npu MOCTPOCHUH
SMIIUPUYECKUX MOJCIIEH.
CamocrosiTesibnasi padora. lcnonb3oBanue OIIK-1.1.2,
METOJIOB anmnpoKCUMalru JIAHHBIX " OIIK-1.2.1
UHTEPIOJSALUS TPU PELICHUH HHXCHEPHBIX
3agad B OKEJE3HOAOPOKHOW  OTpaci.
[TpumeneHue mporpaMMHoro nmakera Mathcad.
4. Hucnennoe Jleknusi 11 (8 yacoB). OCHOBHBIC MOHSTHSI. OIIK-1.1.2,
UHTErPUPOBAHUE. 0O030p KIIACCHYECKUX METO/OB YHCIEHHOTO OIIK-1.2.1
WHTETpUpOBaHUs. MeTol  CTaTHCTHYECKHX
HCTIBITAHUM.
CamocrosiTeqbHast padora. Pemenne OIIK-1.3.1
MHTErPAJIOB Pa3JIMUHBIMU CIIOCOOAMH.
5. Merton koHeuHbIx | Jlekumsa 12 (4 yaca). Ucropus cosnmanus u OIIK-1.1.2
anemenToB (MKD). ucnionp3oBanuss MKD. CymmHocTs MeToaa.
O030p COBpPEeMEHHBIX MPOrpaMM KOHEYHO-
aneMeHTHoro aHanusa. [Ipumenenne MKD B
Mpolecce  NMPOEKTHPOBAHUS  MOJBUKHOTO
cocTasa.
Jlexnus 13. MateMaTuyeckoe MOAECIUPOBAHUE OIIK-1.1.2
B CUCTEeMax aBTOMAaTHU3MPOBAHHOTO
MIPOEKTUPOBAHUSL.
JlabopaTtopnass pabdora S5 (4 4aca). OIIK-1.2.1,
MogenupoBanue Oanku B IOPOrpaMMHOM OIIK-1.3.1
komrutekce «ANSY Sy.
JlabopaTtopHass pabdora 6 (4 4aca). OIIK-1.2.1,
MogenupoBanue ¢epMbl B MPOrpaMMHOM OIIK-1.3.1
komrurekce «ANSY Sy.
JlabopaTtopHass paGora 7 (6 4acoB). OIlK-1.2.1,
MojiennpoBaHye KpOHIITENHA B TPOrpaMMHOM OIIK-1.3.1
komrurekce «ANSY Sy.
CamocTtosiTesqbHast padoTa. Buabl KOHEUHBIX OIlK-1.2.1,
3JIEMEHTOB B INPOTPAMMHOM  KOMILIEKCE OIIK-1.3.1

ANSYS u obnactu ux npumeHenus. [Ipumepst
peleHus 33124 Ha MPOYHOCTh KOHCTPYKIIHH.




Jlns1 3a0uHOM (hOpMBI OOYUEHUS:

Tabmuma 5.2.

Ne HaumenoBanue HNuaukaropsl
/' pasaena Conep:xanue pasaeia JOCTH/KEHUA
i AU CUMILINHBI KOMIIeTEeHL M
1 | Beenenue. Jleknus 1. ITpenmer JHMCLHILIAHB OIIK-1.1.2

MonenupoBanue Kak | «MaTemMaTHuecKoe MOZEIMPOBAHHE CHUCTEM U

Hay4HBII IIPUEM. mpoueccoB». llenb, 3agaun U COJEpIKAHME
JucuuIuinHbl. OCHOBHBIE TIOHSTHS.
CamocrosiTeibHAasi  padora. Obmactu OIIK-1.1.2
MPUMEHEHUS MOJIETUPOBaHMUSL.
Knaccupukanmms  momeneir.  TpeOGoBaHwms,
npenpsaBiIsieMble K MmogensMm.  Mcropus
PasBUTHSL BBIYMCIMTEIBHON TEXHUKH B MHpE.
Oomronus npuMeHeHuss OBM mipu perenun
WH)KEHEepHbIX  3amad.  OOmme  BOMpPOCHI
npolecca MOCTPOCHUSI MOAETH U TEXHOJOTHUS
MOJIETTHMPOBAHMSL.

2. Dopmbl Jleknus 2. MaremaTrueckue Mojielu B popme OIIK-1.1.2,
MaTeMaTUYECKUX CHCTEM JIMHEWHBIX U HEJIMHEWHBIX YpaBHEHUI. OIIK-1.3.1
Mmozeneil U Mmeroapl ux | O0macTh MPUMEHEHUS U METOMbI PELICHHUSI.
peuieHus. Jlexkuus 3. MatemaTiueckie MoJieNi B popme OIlK-1.1.2,

OOBIKHOBEHHBIX G depeHInaTbHBIX u OIIK-1.3.1
MHTErPAIbHBIX YpaBHEHUH.

JlabopaTopnas pa6ora 1. MoaenupoBaHue OIIK-1.2.1,
MAaTE€MaTUYECKOI0 MAasTHUKA B IIPOrPAMMHOM OIlK-1.3.1
KOMIUIEKCE «Y HUBEPCATbHBIN MEXaHU3M).

JlabopaTtopnass padora 2 (4 u4aca). OIIK-1.2.1,
MopenupoBanue cucteMsl «1'py3 Ha IPYKUHEY OIIK-1.3.1
B NMPOIPaMMHOM KOMIUIEKCE «Y HUBEPCAIbHBIN

MEXaHU3M».

CamocrosiTeTbHAsA padora. [Tpumepsr OIIK-1.1.2,
¢dbopmupoBanus Mojaenei. YucaeHHble METO b OIIK-1.2.1,
pemienust 3agaun Kommu. Meton Pynre — OIIK-1.3.1

Kyrra.Tounsle u mpuOIMKEHHbIE METOIBI
pemenuss CJIAY. [lpumeps! pemenust CJIAY
MeTonoM Sxkobu u 3elimenst. MareMaTH4ecKue
Mojenu B (opMe HETUHEWHBIX YpaBHEHHI.
OTarbl YUCIIEHHOTO PEIIeHUS HEeJINHEHHOTro
YpaBHEHHS. JerepMuHUpOBaHHBIE u
CTOXAaCTHYECKHE MaTeMaTHYECKHE MOMEIH.
Hpyrue Buasl MaTeMaTHYECKHX MoJeNen
(U3NYECKUX CHCTEM BO BPEMEHHOM o0yacTH (B
dopme nepesaToYHbIX ¢$byHKUMi, B
MIPOCTPAHCTBE COCTOSIHUNA W 1p.). OCHOBHBIE
BEPOATHOCTHBIE XAPAKTEPUCTUKU CITy4alHOTO
npouecca. [lepenatounas Gpynkuus B popme
n300paxeHn i Jlannaca. [Ipumepsr
dbopMHpOBaHUsT MOJIETH B MPOCTPAHCTBE
COCTOSTHMM JUIsI HCCJIEOBAaHUS MPOLECCOB
MEXaHUYEeCKON CUCTEMBI. NmnynscHas
nepexonHas  (yskumsa.  MonenupoBaHue
cucrembl  «['py3  Ha  mIOCKOCTH» B
MIPOrpaMMHOM KOMIUIEKCE «YHHUBEPCATBHBIN
MEXaHH3M.




No HaumenoBanue HNuauxkaropsl
I /;1 pasaena Conep:xanue pasaesa JOCTHKEHM ST
JUCUMILINHBI KOMIIETEHIMH
3. Owmmupudeckne mogenu. | Jlekmusi 4. IlocTpoeHne SMIMPHYSCKHUX OIIK-1.1.2
Mo/JieNiell Ha OCHOBE aIMPOKCHUMAINH JaHHBIX.
CamocrosnTenbHas padora. Penienne 3agauu OIIK-1.1.2,
WHTEPTOJISAIIAN pu MTOCTPOEHUH OIIK-1.2.1
SMIUpHUYECKUX  Mozene. Hcnonb3zoBanue
METOAOB  AaNNpOKCHMAIMKM  JaHHBIX W
WHTEPIONANUS TPH PEUICHHH HWHXEHEPHBIX
3ama4 = B OKEJIE3HONOPOKHOM  OTpaciu.
[Tpumenenue mporpaMMHoro nakera Mathcad.
4. YucneHnoe Jexknusi 5. OCHOBHBIE MOHATHSA YHUCIEHHOTO OIIK-1.1.2,
HHTETPUPOBAHUE. WHTETPUPOBAHUS. 0630p KJIACCHYECKHUX OIIK-1.2.1
METO/I0B YUCICHHOTO HHTETPUPOBAHUSI.
CamocTtosiTeqbHast padora. Pemenue OIIK-1.3.1
WHTETPAJIOB Pa3INIHBIMA CIOCO0aMHU.
5. Meron KoHeuHblX | Jleknust 6. CymHOCTH MeTOJAa KOHEYHBIX OIIK-1.1.2
anemenToB (MKD). anemeHToB. O030p COBpPEMEHHBIX MPOTrPaMM
KOHEYHO-3JIEMEHTHOr0 aHanu3a. [IpuMeHeHue
MKD B rpoiecce MIPOECKTUPOBAHUS
MOJJBM’KHOTO COCTABA.
JlabopaTopuas pa6ora 3. MoxenupoBaHue OIIK-1.2.1,
Oasiku B mporpaMMHOM Komruiekce «ANSY Sy. OIIK-1.3.1
Jlabopartopnass paGora 4 (4 4aca). OIIK-1.2.1,
MogenupoBanue ¢epMbl B TPOrPaMMHOM OIlK-1.3.1
koMmrIuiekce «KANSY Sy.
CamocrosTeqbHass padora. Buasl KOHEUHBIX OIIK-1.2.1,
3JIEMEHTOB B  MPOTPAMMHOM  KOMILJIEKCE OIIK-1.3.1
ANSYS u ob6nactu ux npumenenus. [Ipumeps
pelieHus 3aa49 Ha MPOYHOCTh KOHCTPYKIINH.
5.2. Pa3mespl AUCIIUIUIMHEI M BUIBI 3aHITHH
Jist ouHOM PopMBI 00yUCHHUS:
Tabnuma 5.3.
Ne HaumenoBanue pasaesa 1 JIP CPC Beero
n/n JAUCIUIITIUHBI
1 2 3 4 5 6
1. Beenenne. MoaenupoBaHue — Kak ) 10 14
HAy4YHBII IIPUEM.
2. ®DopMBI MaTeMaTU4YECKUX MOJeNel u 20 16 30 66
METO/bI X PELICHUSI.
3. OMIMpUYECKre MOJEIH. 6 - 8 14
4. YuciieHHOE UHTETPUPOBAHKE. 8 - 8 16
5. Metoa koHe4yHbIX 37eMeHToB (MKD). 6 14 10 30
Hroro 44 30 66 140
KonTpoJb 40
Bcero (001masi Tpy10eMKOCTb, 4ac.) 180




Jlns1 3a0uHOM (hOpMBI OOYUEHUS:

Tabmuna 5.4.
Ne HaunmenoBaHue pa3jgeia
pasl J | Jp | cpC Beero
H/H JUCHUAIIJINHBI
1 2 3 4 5 6

1. BBez[erfe. MogennpoBanue — Kak ) 20 2
HAayYHBIN IPHEM.

2. ®dopMBI MAaTEMAaTHYECKUX MOJENEH U 4 6 63 73
METOBI X PELIEHHUS.

3. | DMIOEpHYecKre MOJEIH. 2 - 25 27

4. UucneHHoe HHTETPUPOBAHUE. 2 - 15 17

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

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

6. OneHOYHBIE MaTepHAJIbI VISl MPOBEACHNUS TEKYNIEr0 KOHTPOJIS
yCIIeBa€MOCTH M MPOMEKYTOYHOM ATTECTANMH 00yYAKIIMXCH M0 JUCHUILIHHE

OueHoYHbIE MaTEepUaibl MO AUCHUILIIMHE SIBISETCS HEOTHEMIIEMOMN YaCThIO
paboueil mporpaMMbl U MPEICTABIEH OTJEIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha
3acegaHuu Kadeapbl U YTBEPKICHHBIM 3aBEIYIOMNUM Kadeapou.

7. MeToanueckue yKazaHus JJIs 00y4alOIMXCSH 110 0CBOCHUIO M CIUTIUHbI

[Topsnok n3ydeHus TUCUUILUIMHBI CIEAY FOLIHM:

I. OcBoeHue pa3genoB JIUCHUILIMHBI TMPOU3BOJMUTCA B  TOPSIKE,
npuBeeHHOM B pazgene S5 «ConaepkaHue W CTPYKTypa AUCHMILUIMHBD.
OOyuaromuiics JODKEH OCBOUTH BCE paslielbl JUCIMIUIMHBI, HCIHOJIb3YS
METOJMYECKHE MaTepuaabl JUCIUIUIMHBI, a Takke Yy4eOHO-METOIMYeCcKoe
oOecrieueHue, MPUBEICHHOE B pazfene 8§ paboyueil mporpaMMel.

2. Jlna  ¢opMupoBaHUS ~ KOMIETCHIIMM  OOydYaromuiicss  JOJIKEH
MPEICTaBUTH BHITIOJHEHHBIE 3a]JaHus1, HEOOXOAUMbIE TSl OLICHKU 3HAHWUM, YMEHUH,
HaBBIKOB U (WMJIA) OMbITA JEATEIIBHOCTH, IPEIyCMOTPEHHbBIE TEKYIIIMM KOHTPOJIEM
yCIIEBAEMOCTH (CM. OLIEHOYHbIE MATEPHAIIBl IO AUCIUILIIMHE).

3. Ilo wurtoraMm TEKyIIero KOHTPOJISI YCIIEBAEMOCTH IO JUCIUIUIMHE,
oOy4Jaromuiicss JOKEH MPOUTH MPOMEXKYTOUYHYIO aTTECTallUi0 (CM. OLIEHOYHBIE
MaTepuaIbl 0 IUCIUILIINHE).

8. Onucanue MaTepuaIbHO-TEXHUYECKOT0 U YUeOHO-MeTOIN4eCKOT0
o0ecrneveHusi, HEOOXOAMMOT0 IS Peaju3alui MPOrpaMMbl CIIEIIHAJTUTETA 10
JUCIHHILINHE



8.1. IlomemeHnuss mpeACTaBISIOT CcOOOM  ydeOHble ayJIuTOpUM ISt
MPOBENCHNS] YUYeOHBIX 3aHATHN, MPETyCMOTPEHHBIX MPOTPAMMON CHEIUAINTETA,
YKOMIUIEKTOBAaHHBIE CICIMATU3UPOBAHHON yueOHOW MeOenbl0 M OCHAIICHHBIC
00Opy/OBaHUEM M TEXHUYECKUMHU CPEACTBAMH OOYYECHHS, CIYXAIIUMUA s
npecTaBiIeHus yueOHoM nHpOpMaluy O0IBIION ayAUTOPUN: HACTEHHBIM SKPaHOM
(cTanMoHApHBIM UJIM MEPEHOCHBIM), MAPKEPHOU JTOCKOHN U (WJIM) MEIOBOU JOCKOH,
MYJIbTUMEIUNHBIM IPOECKTOPOM (CTAIIMOHAPHBIM WUJIA IEPEHOCHBIM).

Bce momenienus, ucnonb3yemble NJisi MPOBEACHUS YUEOHBIX 3aHSITHU U
CaMOCTOATENbHON pabOThl, COOTBETCTBYIOT JCHCTBYIOIIMM CAHUTApHBIM U
MPOTUBOIIOKAPHBIM HOPMaM U MpaBUjIaM.

Jist  mpoBeAeHUs J1TaOOPAaTOPHBIX pPabOT W NPAKTUYECKUX 3aHATUH
UCIIOJIb3YeTCsl KOMIBIOTEpHBIN Kiacce (ayn.4-219) kadenpsl «Baronsl U BaroHHOE
XO03UCTBO», OOOpPYJAOBaHHBIM  CICAYIOIIEH  CHENUAJbHOW  TEXHUKOM W
porpaMmMaMu, UCIOJIb3yEMbIMU B YYEOHOM IPOLIECCE:

—  komneroTep RAMEC STORM Q8300 u monutop Samsung B2240W,
naBeHTapHble NeNe 40012422-40012433;

—  CTOJN KOMIBIOTEPHBIM yTioBOM, WHBEHTapHble NeNe 60001125-
60001136;

—  yudeOHbI€ IUIaKaThl;

—  [POTrPaMMHBII KOMILIEKC «YHUBEpCAIbHBIN MEXaHHU3M»,
peanu3yronme UMATAIIMIOHHOE MOJICIMPOBAHUE JIBUKEHUS PEIbCOBBIX JKHUIIAXKEN
IO JKEJIE3HOJOPO)KHOMY ITyTH.

[Tomenienust 111 CaMOCTOSITENIBHOW PaOOThl OOYYAIOMIMXCS OCHAIICHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO MOAKIIIOUEHHS K ceTu «HTepHeT» u
o0ecrnieueHrueM JI0CTyTa B AJIEKTPOHHYI0 UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEIY
YHUBEPCUTETA.

8.2. YHuBepcurteT obecreyeH He0OX0UMMbIM KOMIUIEKTOM JIMIICH3MOHHOTO
U CBOOOJHO pacHpoCTPaHSEMOIro MPOTPAMMHOIO OOECHEYEeHUs, B TOM YHCIIE
OTE€YECTBEHHOI'O MPOU3BOCTBA!

—  omepanuonHas cuctema Windows;

—  MS Office;

—  AntuBupyc Kacnepcknid.

8.3. OOyuarommmcst obecriedeH  JocTyn  (yHajJ€HHBIM  JOCTyI) K
COBPEMEHHBIM NMPO(HEeCCHOHATBHBIM 0a3aM JIaHHBIX:

[Ipy wu3yyeHun AUCHUIUIUHBI TpodeccuoHadbHble 0a3bl JAaHHBIX HE
UCIIOJIb3YIOTCS;

8.4. OOyuarommmMcst oOecriedeH  JAOCTyN  (yHaJIeHHBId  JOCTYyI) K
WH(OPMAITMOHHBIM CITPABOYHBIM CHCTEMAaM:

[Ipu u3yyeHWHn AUCIMIUIMHBI WH(POPMAIMOHHO-CIPABOYHBIE CHUCTEMBI HE
UCITIOJIb3YIOTCS;

8.5. IlepedyeHb MEYATHBIX M HJIEKTPOHHBIX WU3JIAHUM, HCIOJIB3YEMbIX B
00pa30BaTeNbHOM IPOLIECCE:

1 KonctpyupoBanue u pacuér BaroHoB: yuyeOHuk / B.B. Jlykun,
I1.C. Aaucumosn, B.H. KorypanoB u ap.; nox pexn. II.C. AunucumoBa. — 2-e 3.,



nepepad. u gom. — M.: ®I'OY «Y4ueOHO-MeTOUYECKHI IIEHTP 10 00pa30BaHUIO Ha
YKEJIE3HOA0POKHOM TpaHcnopTey, 2011. — 688 c.

2 I'apr B.K., lykkunatu P.B. /Ilnnamuka noasuxHoro cocrasa: Ilep. ¢
anri./ [lox pen. [Tanpkuna H.A. M.: Tpaucmopr, 1988. — 391 c.

3 TonyGeBa H. B. Marematnueckoe MOACITUPOBAHUE CUCTEM U TIPOIIECCOB:
yaebHoe nocobue. — CI16.: U3narennbctBo «Jlauby, 2016. —192 c.

4 Tomy6eBa H. B. OcHOBBI MaTeMaTHYECKOTO MOCIUPOBAHUA CHUCTEM U
MPOIIECCOB: yueOHoe mocodue. 2-¢ u3., ¢ u3m.— Omck: OMI'YIIC, 2019.— 95 c.

5 B.®. JlanmuH. MaTteMaTnyeckoe MOJAEIUPOBAHUE CUCTEM U IPOLIECCOB :
Kypc nekiuii / Exatepunoypr : YpI'YIIC, 2014. — 65 c.

6 Kamnyn A.b., Mopo3o E.M., OndepreBa M.A. ANSYS B pykax
uwxkenepa, M., URSS, 2009 r.

7 MaxkoBkuH I'.A., JIuxaueBa C.1O. [Ipumenenue MKD k pemiennto 3amau
MEXaHUKH JehopMUpyeMOro TBepAoro tena: ydeOHoe mnocobue. Yacte 1. /
H.Hosropox: U3n-so HHI'ACY, 2012. 71 c.

8 PykoBojactBo monb3oBarens: Haumnaem pabGorate B YM. URL:
http://www.umlab.ru/pages/index.php?id=3 — Pexxum noctyna: cBOOOAHBIN.

9 Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«HTEpHET», UCTIOJIB3YEMBIX B 00pa30BaTEILHOM IPOIIECCE:
1 Jluunbli kaOWHET OOYYArOMIETOCs M DJIEKTPOHHAS HH(POPMAIMOHHO-

oOpazoBarenpHas cpena. [DneKkTpoHHBI pecypc]. — Pexum  moctyma:
http://sdo.pgups.ru/ (s mgocTyrna K TOJHOTEKCTOBBIM JOKyMEHTaM TpeOyercs
aBTOpU3AIH).

2 DnexrpoHHo-OMOMmoTreuHas cucteMa JIAHb [DnexkTponHslii pecypc].
Pexxum nocryma: https://e.lanbook.com/books — 3ari. ¢ ’3xpana.;

3 DnextponHas 6ubnuoreka oHsaiiH «EquHoe okHO K 00pa3oBaTelbHbIM
pecypcam» [DnektpoHHbIi pecypc]. Pexum npocryma: http://window.edu.ru,
CBOOOJIHBIN. — 3arjl. C IKpaHa;

4  DnexTpoHHO-OMOMMOTEUHast cucteMa ibooks.ru [DneKTpoHHBINH pecypc].
Pexxum noctyna: http://ibooks.ru/ — 3arin. ¢ skpana;

5 Google Axamemuss OnekTpoHHBIM pecypc]. Pexum  goctyna:
https://scholar.google.ru/, cBo60aHBIN. — 3ar. ¢ 3KpaHa.
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