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1. lleau u 32124y TUCHHUILIHHBI

PabGouast mporpamma AMCHMIUIMHBI «MareMaTuyeckoe MOJIeTUPOBaHKE
cucteM U niporieccoBy (b1.0.13) (nanee — TUCIMIUINHA) COCTABICHA B COOTBETCTBHH
c TpeOoBaHUAMH (PeiepaIbHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa
BBICIIIETO OOpa30BaHUS — CIEIUAIUTET MO HampapieHuo moarotopku 23.05.03
«[TomBUXHOM cocTaB xkele3HbIx qopory (nanee - ®I'OC BO), yrBepxkIeHHOTO «275
mapra 2018 r., mnpuka3 MwunoOpHayku Poccum Ne 215, ¢ yuerom
npodeccuoHansHOro obpazosarensHoro crangapra 17.055. IlpodeccuonanbHblii
oOpazoBarenbHbI cTaHAApT «CHENUamucT MO0 OpPTaHW3allid W TPOU3BOJICTBY
TEXHUYECKOTO OOCITY)KMBAaHUS W PEMOHTA IKEJIE3HOAOPOKHOTO TIOJIBHKHOTO
COCTaBa» YTBEPKICHHBIM ITPUKa30oM MuHHCTEpCTBA TpyAa U COLMATIBHOM 3aLUTHI
Poccuiickoit ®@eneparun ot 19 ampens 2021 roga Ne252H (3apeructpupoBaH
MunucTtepcTBOM tocTuiun Poccuiickoit @enepariuu, peructpaimoHHbiii Ne1099).

Lenpro n3ydeHus: AUCHUILIMHBI «MaTremMaTuieckoe MOACIMPOBAHUE CUCTEM
U TIPOIIECCOB»» SIBIISIETCS O3HAKOMJICHHE CTYJCHTOB C OCHOBAMH MOJIEIUPOBAHUS
CTaTUYECKUX U JUHAMUYECKUX TIPOIECCOB, BO3HUKAIOUIMX TMPHU JIBHKCHHUH
YKEJIE3HOJOPOKHBIX HKUITAKEN TI0 PEIbCOBOM KoJiee, i TPOTrPaMMHO-TEXHUYECKUMHU
CpEICTBAaMHM aHajlu3a MaTEeMaTUYeCKUX MOJIeJiel MEXaHMYECKHX CHCTEM,
opueHTupoBanHbIMU Ha npuMeHeHue CAIIP, INTERNET — Texnonoruit, MmeTo10B
YUCJICHHOTO WHTETPUPOBAHUS B IIEJISAX MPUOOPETEHUS CTYICHTAMHU 3HAaHUW, YMEHUN
W HaBBIKOB B 00JIaCTH KOHCTPYMPOBAaHHS, MOJICTUPOBAHHMS U pacdera
JKEJIC3HOAOPOKHBIX ~ TPAHCIOPTHBIX CPEACTB HA MPOYHOCTh, HAIACKHOCTB,
JIOJITOBEYHOCTh W JMHAMUYECKHME KadecTBa. B mporecce oOydeHHsI CTYACHTHI
MOJIYYAarOT TPAKTUYCCKHE HABBIKA HCIIONB30BAHUS IPOTPAMMHOTO KOMILIEKCA
ANSYS u VHUBEPCAJIBHBII MEXAHU3M s MPUMEHEHUSI HX B
poeCcCUOHANBHOMN AESITENIBHOCTH TIPU CO3JAAHUHM M JKCIUTyaTallud TMOJABUKHOTO
COCTaBa JKEJIE3HOJOPOKHOTO TpaHCIIOpTa, (POPMHUPOBAHUS XapaKTEepa MBIIUICHUS U
[IEHHOCTHBIX OPUEHTAIIUN, TPU KOTOPBIX AP (HEeKTUBHAS U Oe30MacHast OpraHu3alius
paboThl 1O TPOCKTUPOBAHUIO W TEXHUYECKOMY OOCITYKMBAaHUIO M PEMOHTY
MOJBM)XHOTO COCTaBa KEJIE3HOJOPOKHOTO TPAHCIOPTAa pacCMaTpUBaeTCA B
KauecTBE NMPUOPUTETA.

JJ1st TOCTHKEHUS TIOCTABIICHHBIX 1I€JIEH PEIIatoTCs CIEeYIONTUE 3aa4u:

- (hopMUpOBaHKE Yy CTYJACHTOB TCOPETUICCKUX 3HAHUH O MAaTEMATHYECCKOM
MOJICTUPOBAHUN MEXAHMYECKUX CHCTEM M MPOTEKAIOIINX B HUX MPOIIECCOB,

— o0ydYeHHEe CTYJICHTOB HaBbIKaM MPAKTUYCCKON pabOThI C COBPEMEHHBIMU
nporpamMmHbIME Komiiekcamu Tura ANSYS (peanmusyromumu MKD nipu pacuere
¥ TNPOEKTUPOBAHMM  BaroHHBIX KoOHCTpykimi) u  YHHUBEPCAJIBHBIM
MEXAHN3M (peanu3yromumMu aHaau3 JMHAMUYECKOTO MOBEACHUS CUCTEM ).

2. IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 IMCUHUILINHE,
COOTHECEHHBIX C YCTAHOBJICEHHBIMH B IIPOrpaMMe ClienMajauTera
UHIMKATOPAMH JA0CTHKEHUSA KOMIIeTeHIM



[InanupyembIMu pe3ylbTaTaMd OOY4YeHHUS MO JUCIHUIUIMHE (MOJIYIIIO)
sBIsieTcs  (OPMHpPOBaHWME y OOyYaroIIMXCs KOMIIETCHIMH W/WIM  4YacTH
komneTeHIMi. CPOopMUPOBAHHOCTh KOMIETEHLUUNA W/MIM YacTU KOMIIETEHUUH
OLIEHMBAETCS C MIOMOIIBI0 MHIUKATOPOB JOCTIXKEHHSI KOMIETEHIIUH.

B pamkax u3ydeHus TUCIUILTHHBI (MOIYIISI) OCYIIECTBISETCS PaKTHIeCKast
NOATrOTOBKAa oOOyyarommxcsi K Oyaymedl npodecCHOHAIBHOW —AesITeIbHOCTH.
PesynpTaTom 00y4eHuUs O TUCIUILINHE SBISIETCS (OPMHUPOBAHUS Y O0YUAIOIINXCS
MPAKTHUECKUX HaBBIKOB KOMITBIOTEPHOTO MOAECTUPOBAHUS MEXaHUIECKIX CHCTEM B
nporpaMMHBIX Komiutekcax YHUBEPCAJIBHBII MEXAHU3M u ANSYS ¢
HOCJIETYIOIUM aHAJIU30M IOJIY4aeMbIX PE3yJIbTaTOB.

Tabmuma 2.1. IlepeueHb IUTAHHPYEMBIX pE3yJIbTATOB OOYYEHHS TIO
JTUCHUIUIMHE (MOAYJIO), COOTHECEHHBIX C YCTAaHOBIEHHBIMU B MpOrpaMme
CHEeIMATUTETa UHINKATOPAMU TOCTIKEHUST KOMIIECTCHIINN

I/IH}II/IKaTopr JOCTHKCHUSA

. Pe3yabTaThel 00yueHHs MO TUCHUILIHHE (MOIYJIIO
KOMIIeTeHIH A Y y JIHCR (mony.tio)

OIIK-1: Cnoco0eH pemiaTb MHKEHEPHbIE 3aJa4M B NMPO(ecCHOHAIBHON /1eATeJbHOCTH €

HCIOJb30BAHUEM METOAOB €CTECTBEHHBIX HAYK, MAaTeMaTH4YeCKOro aHajau3a M

MOJeJTUPOBAHMS

OIIK-1.1.2 OOyyaromuiicst 3Haem:

3HaeT OCHOBBI MaTEMAaTUYECKOTO | OCHOBHBIC TMOHSTHA, KiIacCH(PHUKALUIO, TpeOOBaHHSA, YCIIOBHS

aHaJM3a U MOACIMPOBAHUS MPOBEACHUS MOJICIUPOBAHHUS, PU3UKO-MATEMATUICCKUE OCHOBBI ISl
pa3paboTK MaTeMaTHYeCKHMX MOJeNell SBISHHH, IMPOIEeCCOB U
00BEKTOB IPU PEIICHUN WHKCHEPHBIX 3a/1ad, BUIBI 1 BO3MOKHOCTH
MPOTPaMMHBIX KOMIUIEKCOB, HCHOJNB3YEMBIX IMPH MOJEIUPOBAHUN
KeJIe3HOJOPOKHBIX SKUIIAKEH U aHAIN3€e X TOBEICHHSL.

OIIK-1.2.1 OO6yuatomuiics ymeem:.

YMmeer pemarh HHXCHEPHBIC | pelIaTh 3a7a4yM 10 OIIEHKE IPOYHOCTH, HAaJEKHOCTH, JOITOBEYHOCTH,

3aJaud B MPOQECCHOHANBHOW | IMHAMHYECKHX KAYECTB PEIbCOBBIX KHUITAKEH, TPAMOTHO PUMEHSITh

JEATeTLHOCTH C | pa3iIMYHBIC METOJIBI ITPU MAaTEMATHYECKOM MOJICTUPOBAHUU CHCTEM M

UCIIONIb30BaHUEM METO/IOB | ITPOIIECCOB

€CTECTBEHHBIX HayK

OIlK-1.3.1 OOyuarouiics eradeem:.

Brnaneer METOJaMHU | HEOOXOAUMBIM 00BEMOM yYMEHHH, HaBBIKOB, ITOJIXOJIOB M METOJIOB

MaTeMaTHYeCKOr0 aHajiW3a M | MaTeMaTHYECKOT0 aHAM3a U MOJCINPOBAHUS, BlIa/IeeT MPUHIINIAMHI

MOJICJIMPOBaHUsI B O0ObeMe, | COCTaBICHHS M PEUICHUWS MaTeMaTHYeCKUX MOJelNeld Kak B

JIOCTaTOYHOM  JUISi  PEHICHUs | TEOPETUYECKOM acCIeKTe, TaK M B NMPAKTHYECKOM - C IIPHMEHEHHEM

WHKEHEPHBIX 3ama4y B | COBPEMEHHBIX MIPOTPaMMHBIX KOMILIEKCOB.

npodecCuoHaIbHON

JIeSITENIbHOCTH

3. MecTo IUCHUILIMHBI B CTPYKTYpPe OCHOBHO npogeccuoHaIbHOI
00pa3oBaTeJIbHOM NPOrPaMMBbI

JlvcouIInHa OTHOCUTCS K 00s3aTeIIbHOM YaCTH.

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI1 padoThI
Jist ounoit dopmbl 00ydeHuss mo crenuanuzanusam: «llaccaxupckue

BaroHkI»,

«I'py30BbIE  BaroHsI»,

«TexHonoruss NPOU3BOACTBA H PEMOHTA




NOJABMKHOTO  COCTaBa», «DJIEKTPUUYECKHM TPAHCHOPT JKEJIE3HBIX JOpPOI»,

«BBICOKOCKOPOCTHOM Ha3€MHBIH TPAHCIIOPT» U «JIOKOMOTHBBIY:
TabOmuma 4.1.

Bua y4eOHoii padoThl Bcero yacos 5C eMeCTp6
KonraktHas pabora (1o BHIaM YYEOHBIX
3aHSTUI) 74 32 42
B Tom uucre:
— nexuuu (JI) 44 16 28
— nabopaTtopHbie paboThl (JIP) 30 16 14
CamocrositenbHas pabota (CPC) (Bcero) 66 36 30
KonTposb 40 4 36
dopma KOHTPOJIS (MIPOMEKYTOTHOM 3.9 3 5
aTTECTallUN )
OO01ast TpyTI0EMKOCTB: 4ac / 3.¢€. 180/5 72/2 | 108/3

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

Jlns 3a04yHOM popmbl O0OydeHus Mo cnenuanuzanuam: «llaccaxupckue
BAaroHbI», «I py30BbI€ BaroHb», « IEKTPUUECKUN TPAHCIOPT KEJIE3HBIX JOPOr» U

«JIOKOMOTHBBIY.

Tabnuna 4.2

Bua yueOHoi1 padoThI Bcero yacos CeM; “1p
KonrtaktHas pabora (mo BugaM Y4eOHBIX
3aHSTHI) 24 24
B Tom uucre:
— nexmuu (JI) 12 12
— naboparopusie paboTsl (JIP) 12 12
CamocrositenbHas padbota (CPC) (Bcero) 143 143
KonTposb 13 13
dopma KOHTPOJIS (TPOMEKYTOTHOMH 3.9 3.9
aTTECTALNH )
OOmas Tpy10eMKOCTb: yac / 3.¢. 180/5 180/5

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

5. CTpyKTypa U coaepkaHue IUCHUILIMHBI

5.1. Pazzaenbl JUCHUIUIUHBI U COAEPIKaHUE PaCCMaTPUBAEMBIX BOIIPOCOB




J11s 04HO# (POpMBI OOYUECHHUS:

Ta0Omura 5.1.

HaumenoBanue
pasnena
JTUCIHUIINHBI

Coaep:xanue pasgesa

HNuaukaropsbl
JTOCTHKEeHHUS
KOMIIEeTeHI M i

1. Bsenenue.
MonenupoBaHue Kak
Hay4HBII IIPHEM.

Jlexnus 1. IIpenmer MUCHUTUINHEI
«MaremMaTH4eCcKOEe MOJEIUPOBAHUE CHUCTEM H
npoueccoB». llenp, 3amaum U copepkaHue
JucTUITHHBL. OCHOBHBIE TIOHATHSI.

Jlexmust 2. O6mactu TIPUMEHEHUS
MonenrpoBanus. Kiaccudukamus Moenei.
TpeOoBaHus, IPEABIBIIEMbIC K MOJICIISIM.
CamocrosiTeibHAasE  padora. Hcropus
Pa3BUTUS BBIYUCIUTEIBHOW TEXHUKH B MUDE.
Oporonus npuMeHeHuss OBM mipu perenun
WHKEHEepHBIX  3amad.  OOmue  BOIPOCH!
Ipolecca MOCTPOCHUSI MOAEIA U TEXHOJOIUs
MOJIEJTMPOBAHMS.

OIIK-1.1.2

OIIK-1.1.2

OIIK-1.1.2

2. DopMEI
MaTeMaTHIECKHX
MoOJACIe W METOOBl HX
perenus.

Jleknus 3. MaremaTrueckue Mojielu B popme
CHCTEM JINHEHHBIX alreOpandecKux ypaBHEeHUN
(CJIAY). Oonacte npumenenns CIIAY B
WH)KEHEPHBIX  3aJadaXx. TOYHBIE METOJbI
pemenus CJIAY.

Jleknus 4. [IpuOnmkeHAbIe METOIBI PEIICHUS
CJIAY. Ilpumepst pemenus CJIAY merogom
SAxobu u 3elimens.

Jlexmust 5 (4 waca). MaremaTudeckue MOJIETH
B (dopMe HENMHEHHBIX anredpanuecKux
ypaBHEHUI. OcobenHocTu YUCJICHHBIX
METOJIOB ~ PEHIeHHs. JTambl  YUCIEHHOTO
pelIeHns] HeIMHEHHOTO YPaBHEeHHUS.

Jlexnus 6 (4 yaca). MaremaTHYECKUE MOJICIH
B (hopMe OOBIKHOBEHHBIX TU(HEpeHITHATEHBIX
ypaBHEHUH. [Tpumepsr (hopmupoBaHus
Mojeneli. UuCIeHHbIE METOAbl  PEUICHHUS
3agaun Komm. Merox Pyare — Kyrra.
Jleknus 7. Matemarnyeckue Mojienu B popme
WHTETPAIbHBIX YpaBHEHUH.

Jlexuus 8 (6 yacoB). /leTepMUHUpPOBAHHBIE H
CTOXaCTHYECKHE MaTeMaTHYeCKHe MOJIEIIH.
Hpyrue Buasl MaTeMaTHYECKHX MOJENen
(U3NYECKUX CHCTEM BO BpEMEHHOU obnacT (B
dopme nepeIaTOYHbBIX (hyHKIHH, B
MPOCTPAHCTBE COCTOSIHUH U JIp.).
JlabopaTtopnass padora 1 (4 4aca).
MojenpoBaHue MaTeMaTHUYECKOTO MasTHHUKA
B MPOrPaMMHOM KOMIUIEKCE «Y HUBEpCAIbHBIN
MEXaHU3M.

JlabopaTopHass padora 2 (4 wuaca).
MogenupoBanue cucteMsl «I py3 Ha Ipy>KUHE»
B MPOrPaMMHOM KOMIUIEKCE «Y HUBEpCAIbHBIN
MEXaHU3M.

JlabopaTopHass padora 3 (4 wuaca).
MogenupoBanue  cucremsl  «I'py3  Ha
TUIOCKOCTH» B TPOIPAMMHOM  KOMIUIEKCE

OIlK-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

OIlK-1.1.2

OIIK-1.1.2

OIlK-1.2.1,

OIlK-1.3.1

OIlK-1.2.1,
OIIK-1.3.1

OIlK-1.2.1,
OIIK-1.3.1




e HaumenoBanue HNuaukaropsl
/;1 pasaena Conep:xanue pa3iena JTOCTHKEHHUS
1 JUCIUININHBI KOMIIeTeHIH i
«YHUBEpPCAIbHBIN MEXaHU3M.
JlagopaTopHass padora 4 (4 wuaca). OIlK-1.2.1,
MopenupoBanue IBIKEHUS OJIMHOYHOU OIlK-1.3.1
KOJIECHOM Maphl B MPOTPAMMHOM KOMILIEKCE
«YHUBEpPCAIBHBIN MEXAHU3M.
CaMocTrosiTeJIbHAS padora. OcCHOBHBIE OIIK-1.1.2,
BEPOATHOCTHBIE XAPAKTEPUCTUKU CIydaifHOTO OIIK-1.3.1
mporiecca. [lepenatounas ¢hyakmus B popme
n300paxeHnit Jlannaca. ITpumepst
(¢hopMUpOBaHUS MOAETH B  MPOCTPAHCTBE
COCTOSHUM JUISI WCCIIEOBAaHUS MPOIECCOB
MEXaHUYECKON CUCTEMBI. NmnynbscHast
nepexoaHasi QyHKIHSL.
3. Owmmmprueckue mogenu. | Jlekmuss 9. IloctpoeHme  smmmpuvecKux OIIK-1.1.2
MoJieJIell Ha OCHOBE aIlllPOKCUMAITUH TaHHBIX.
Jexmus 10 (4 w4aca). Pemenue 3amauu OIlIK-1.2.1
WHTEPIOIISIINN pu MOCTPOCHUH
SMITUPUYECKUX MOJCIIEH.
CamocrosiTesbnasi padora. lcrnons3oBanue OIIK-1.1.2,
METOJIOB aTmpOKCUMAITIH JIAHHBIX " OIIK-1.2.1
WHTEPIONANUS TPU PEUICHHH WHKEHEPHBIX
3aa4 B OKEJIE3HOAOPOXKHOH  OTpPacIH.
[Tpumenenue nporpamMHoro nakera Mathcad.
4. Yucnennoe Jlekuusi 11 (8 wacoB). OCHOBHBIE THOHATHS. OIIK-1.1.2,
WHTETPUPOBAHHE. 0O030p KIACCHYECKUX METO/OB YHCIECHHOTO OIlK-1.2.1
UHTCTPUPOBaHMS. METOd  CTaTHCTUYECKHX
HUCTIBITAHU.
CamocrosiTeqbHast padora. Pemenne OIIK-1.3.1
WHTETPAJIOB Pa3IMYHBIMUA CIOCOOaMHU.
5. Meton koHeuHbIX | Jlekmusa 12 (4 ugaca). Vcropus co3manus u OIIK-1.1.2
anemenToB (MKD). ucnionp3oBanuss MKD. CymHocTs MeToxa.
O030p COBpEMEHHBIX MPOrpaMM KOHEYHO-
aneMeHTHoro aHanusa. [Ipumenenne MKD B
MPOIIECCe  MPOCKTHPOBAHUSA  IOJBUKHOIO
cocTapa.
Jleknus 13. MaremaTuieckoe MOIETHPOBAHIE OIIK-1.1.2
B cUCTeMax aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHUSI.
JlagopaTopHass padora 5 (4 wuaca). OIIK-1.2.1,
MogenupoBanue Oanku B IOPOrPpaMMHOM OIlK-1.3.1
komIuiekce «ANSY Sy.
JlagopaTopHass padora 6 (4 wuaca). OIlK-1.2.1,
MonenupoBanue ¢GepMbl B IPOrPaMMHOM OIlK-1.3.1
komriekce «ANSY Sy.
JlagopaTopHass paGora 7 (6 uyacoB). OIlK-1.2.1,
MojienupoBaHre KpOHIITEHHA B TPOrpaMMHOM OIIK-1.3.1
komriekce «ANSY Sy.
CamocrosTenbHas padora. Buasl KOHEUHBIX OIIK-1.2.1,
3JIEMEHTOB B MPOTPAMMHOM  KOMILIEKCE OIlK-1.3.1

ANSYS u obnactu nx npumenenus. [Ipumepst
peleHus 33124 Ha MPOYHOCTh KOHCTPYKIIHH.




Jnis 3a04HOM (HOpMBI O0yUEHUSI:

TabOmura 5.2.

Ne HaumenoBanue HNuaukaropsbl
/;1 pa3aeia Conep:xanue paszjiena JOCTHKEHUA
1 JUCHMILINHBI KOMIIeTeHIH
1. BBenenue. Jlexums 1. [Ipenmer JUCLUIUINHBI OIIK-1.1.2

MonenupoBanue Kak | «MaremaTHyecKoe MOIEIMPOBAHUE CUCTEM U

Hay4YHBII IIPHEM. mpoueccoBy. llenp, 3agaun M COJEp:KaHUE
JucuuIuinHbl. OCHOBHBIE TIOHSTHS.
CamocrosiTeJibHasE  padora. Obnactu OIIK-1.1.2
MPUMEHEHUS MOJICIMPOBAHUSI.
Knaccupukanms  momenei.  TpeOoBaHwms,
npenbsaBIsieMble K MmogensMm.  Mcropus
PasBUTHS BBIYMCIUTEIBHON TEXHUKH B MHpE.
Oporonus npuMeHeHuss OBM mipu perenun
WH)KEHEepHbIX  3amad.  OOmme  BOMpPOCHI
nporecca MOCTPOCHUSI MOAETH U TEXHOJOTHUS
MOJICIIMPOBAHHSI.

2. ®opmel Jlexkuus 2. MatemaTHuecKie MoJieNid B opme OIlK-1.1.2,
MaTEeMaTHYECKUX CHUCTEM JIMHEHHBIX W HETMHEWHBIX YpaBHEHHN. OIlK-1.3.1
mozneneil U Mmeroapl ux | O0macTh MPUMEHEHUS! U METO/bI PELICHHUSI.
pelieHusl. Jlexkuus 3. MatemaTHueckie MoJieNid B opme OIlK-1.1.2,

OOBIKHOBEHHBIX G hepeHInanbHBIX u OIIK-1.3.1
MHTETPAJIbHBIX YPaBHEHUH.

JlabopaTopuass pa6ora 1. MoaenupoBaHue OIlK-1.2.1,
MaTeMaTHYeCKOro MasTHHKAa B MPOrpaMMHOM OIlK-1.3.1
KOMIUIEKCE «Y HUBEPCAIBHBIA MEXaHU3M.

JlabopaTtopnass padora 2 (4 4aca). OIlK-1.2.1,
MopenupoBanue cucteMsl «I'py3 Ha Py KUHE OIlK-1.3.1
B MPOrPaMMHOM KOMIUIEKCE «Y HUBEpPCAJIbHBIN

MEXaHU3M.

CamocrosiTeTbHAsA pa6oTa. [Tpumepsr OIlK-1.1.2,
¢dbopmupoBanus Mojenei. UncaeHHble METObI OIIK-1.2.1,
pemienuss 3agaun Komu. Merton Pynre — OIIK-1.3.1

Kyrra.Tounsle u mpuOIMKEHHbIE METOIBI
pemenust CJIAY. [lpumeps! pemenust CJIIAY
MeTonoM Sxkobu u 3elimenst. MareMaTHdecKue
Mojienu B (opMe HETUHEWHBIX YpaBHEHH.
OTarbl YUCIEHHOTO pPEIIeHUs HEeINHEHHOTro
YpaBHEHHSI. JetepMUHUpOBaHHBIE u
CTOXAaCTHYECKHE MaTeMaTHYeCKHe MOJEIIH.
Hpyrue Buasl MaTeMaTHYeCKUX MoJeNen
(U3NYECKUX CHCTEM BO BpEMEHHOU obsacTh (B
dopme NepeaaTOYHbIX ¢$byHKUMi, B
MPOCTPAHCTBE COCTOSIHUNA W 1p.). OCHOBHBIE
BEPOATHOCTHBIE XaPAKTEPUCTUKU CITydaitHOTO
npouecca. [lepenatounas GyHkus B popme
n300paxeHu i Jlannaca. [Ipumepsr
dbopMHpOBaHUST MOJIENTH B MPOCTPAHCTBE
COCTOSTHMM JUIsI HCCJIEOBAHUS MPOLECCOB
MEXaHUYECKON CUCTEMBI. NmnynscHas
nepexonHas  (ynkuus.  MopnenupoBaHue
cucremMbl  «[py3 Ha  IUIOCKOCTH» B
MIPOrpaMMHOM KOMIUIEKCE «Y HUBEPCAIBHBIN
MEXaHU3M.




e HaumenoBanue HNuaukaropsl
I /;1 pas3aena Conep:xanue pa3iena JOCTHKEHUA
JUCHMILJINHBI KOMIIeTeHIH i
3. Owmmupuyeckne mogenu. | Jlekmusi 4. IlocTpoeHne SMIHPUYECKHUX OIIK-1.1.2
MoJieNiell Ha OCHOBE aIMPOKCHUMAIH JaHHBIX.
CamocrosnTenbHas padora. Penienue 3agaun OIIK-1.1.2,
WHTEPTOJISAIINN pu MTOCTPOEHUH OIlK-1.2.1
SMIIMpUYECKUX  Mozenei. Hcnonb3oBanue
METOJOB  aNNpOKCHMAlMM  JaHHBIX W
WHTEPIOJISAUS TP PENICHUN HHXCHEPHBIX
3aJad = B JKEJIE3HOJIOPOXHOH  OTpAaCIH.
[Tpumenenue nporpamMHoro nakera Mathcad.
4. Yucnennoe Jlekumsi 5. OCHOBHBIE NMOHATHS YHMCIEHHOIO OIIK-1.1.2,
HHTETPUPOBAHUE. MHTETPUPOBAHUS. 0630p KJIACCHYECKHUX OIlIK-1.2.1
METO/I0B YUCICHHOTO HHTETPUPOBAHUSI.
CamocTtosiTeqbHast padora. Pemenne OIlK-1.3.1
WHTETPAJIOB Pa3IMYHBIMU CIIOCOOAMU.
5. Meron koHeuHbIX | Jleknust 6. CymHOCTH MeTOJa KOHEYHBIX OIIK-1.1.2
anemenToB (MKD). aneMeHToB. O030p COBpPEMEHHBIX MPOTrPaMM
KOHEYHO-2JIEMEHTHOTO aHanu3a. [IpruMeHeHne
MKD B rnpotecce MIPOECKTUPOBAHUS
MOJBM>KHOT'O COCTaBa.
JlagopaTopHasi padora 3. MonenupoBaHue OIlK-1.2.1,
Oasiku B mporpamMmmHOM Komruiekce «ANSY Sy. OIIK-1.3.1
JlabopaTopHass padora 4 (4 wuaca). OIIK-1.2.1,
MonenupoBanue (epMbl B IPOrpaMMHOM OIlK-1.3.1
koMmIuiekce «ANSY Sy,
CamocrosiTeqbHasi padoTa. Buapl KOHEUHBIX OIIK-1.2.1,
JJIEMEHTOB B MPOTPAMMHOM  KOMILIEKCE OIlK-1.3.1
ANSYS u obnactu ux npumenenus. [Ipumeps
pelleHus 33124 Ha MPOYHOCTh KOHCTPYKIIHH.
5.2. Pa3gensl IUCIHUIUINHLI U BUIBI 3aHITHI
Jist ouHOM PopMBI 00yUEHHUS:
Tabmuma 5.3.
Ne HaumeHnoBaHue pa3jaesia
pasi J | Jap | CPC Bcero
n/n AMCUHUTTMHBI
1 2 4 5 6
1. BBe;[eHIEe. MogenupoBaHnue  Kak 4 ) 10 14
Hay4HBIN IPUEM.
2. ®dopMbl MaTeMaTHYECKUX MoOJeNeil U 20 16 30 66
METO/bI X PELICHUSI.
3. OMIUPUIECKIE MOICIIH. 6 - 8 14
4. UucneHHOE MHTETPUPOBAHUE. 8 - 8 16
5. Merton koreuHbIX 3nemenToB (MKD). 6 14 10 30
Hroro 44 30 66 140
Kontpoasb 40
Bcero (o01masi Tpya10eMKOCTb, 4ac.) 180




Jnis 3a04HOM (HOpMBI O0yUEHUSI:

Ta0mura 5.4.
Ne HaumenoBanmue pasaesa
pasi J | Jap | cPC Bcero
n/n JAUCIUIITTUHBI
1 2 3 4 5 6
1. BBC,I[CHIiI'C. MogenupoBanue — Kak 2 ) 20 29
HAy4YHbIH PHEM.
2. ®dopMBI MAaTEMAaTHYECKUX MOJENEH U 4 6 63 73
METOBI MX PELIEHHUS.
3. | OMnupuuecknue MOAEIH. 2 - 25 27
4. YucneHHOe HHTETPUPOBAHUE. 2 - 15 17
5. Merton koHeuHbIX 3nemenToB (MKD). 2 6 20 28
HUToro 12 12 143 167
Kontpoasb 13
Bcero (001asi Tpy1oeMKOCTb, 4ac.) 180

6. OIIeHO‘IHI)Ie MaTepUuaJbl AJA MPOBCACHUS TEKYIIECI0 KOHTPOJISA
YCIEeBaeMOCTH M HpOMe)l(yTOqHOﬁ aTrecranmmn Oﬁyqammnxm o IMCIOMIIJIMHE

OrnieHOYHBbIE MaTepHUaibl MO AUCIUIIIMHE SBISCTCS HEOTHEMJIEMON YacThIO
paboueit mporpaMMbl U MIPEACTABIICH OTIETBLHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha
3acenanuu Kadeapbl U YTBEPKIACHHBIM 3aBEYIONINM Kadeapoil.

1. MeToanueckue YKazaHuda OJasl Oﬁy‘-lal()ll_ll/IXCﬂ 0 OCBOCHHI0 JUCIHUITJIMHBI

[Topsnok n3ydyeHus: TUCUUILUIMHBI CIEAYHOLINAN:

1. OcBoeHue pa3fenoB JUCHUIUIMHBI MPOU3ZBOJUTCS B  HOPSIKE,
npuBeeHHOM B pazzgene S5 «CoxpepkaHue W CTPYKTypa JIUCLHUILIMHBD.
OOyuyaromuiics JODKEH OCBOUTH BC€ paslielbl JUCLHMIUIMHBI, HUCIHOJIb3YS
METOJAMYECKHE MaTepuagbl JUCHUIUIMHBL, a Takke y4eOHO-METOIMYECKOoe
obOecrieueHue, MPUBEICHHOE B pazjeie 8 pabouei mporpaMmel.

2. Hna  ¢dopmupoBaHHS  KOMIETEHIIMH  OOy4YalOUIUiiCS  JTOJDKEH
MPEICTaBUTH BHITIOJHEHHBIE 3aJJaHuUs1, HEOOXOAUMBIE JUIsl OLIEHKU 3HAHWM, YMEHUH,
HABBIKOB M (WJIM) OMbITA JEATEIbHOCTH, MPETYCMOTPEHHBIE TEKYIIUM KOHTPOJIEM
YCIEBAEMOCTH (CM. OLIEHOYHbIE MAaTEPHAIIBI 1O AUCIUIUIMHE).

3. Ilo uroram Tekymero KOHTPOJS YCHEBAEMOCTH IO AUCLHUIUIMHE,
OOyJaroLuiicss JOJDKEH MPOWUTH MPOMEKYTOUHYIO aTTECTAlUIO0 (CM. OLIEHOYHBIE
MaTepuasbl O JUCIUILINHE).

8. Onucanue MaTepraIbHO-TEXHUYECKOT0 U Y4eOHO-MeTOIUYECKOT0
o0ecrnevyeHusi, HEOOXOAMMOTO JIl PeaJM3alii MPOrpaMMbl CHIEIIHAJIUTETA 10
AUCUMILIUHE



8.1. [lomemenus mpenCTaBISAIOT CcO0OM ydeOHbIE ayaUTOPUU TS
MPOBEICHUs] YUE€OHBIX 3aHATUN, MPETYCMOTPEHHBIX MPOTPAMMOM CHEIHAIUTETA,
YKOMIUJIEKTOBAHHBIE CIEIHUATM3UPOBAHHON y4eOHOM MeOenbi0 M OCHAIlEHHBIC
000OpyZIOBaHUEM U TEXHUYECKUMH CpEACTBAMU OOYyYEeHUSs, CIyXKallUMHU s
npejacTaBiieHus yaeOHoU nHbopMaIuu 00IbIION ayTUTOPUH: HACTEHHBIM 3KPaHOM
(cTalMOHapHBIM WM IEPEHOCHBIM), MAPKEPHOU JOCKOUN U (MJIM) MEJIOBOM JIOCKOH,
MYJIbTHMEIUHHBIM TPOESKTOPOM (CTAIMOHAPHBIM HMJIH IIEPCHOCHBIM).

Bce momemenus, ucmonb3yemMbie NIl MPOBEACHUS YUCOHBIX 3aHITHU H
CaMOCTOATENLHON pabOThI, COOTBETCTBYIOT JCUCTBYIOIIMM CAHUTAPHBIM U
MIPOTHUBOIIOKAPHBIM HOPMaM U TIpaBUjIaM.

Jlns  mpoBeAeHuss J1a0OpAaTOPHBIX PadOT M MPAKTUYECKUX 3aHATUN
UCTIONB3YETCSl KOMITBIOTEPHBIN Kiacc (ayn.4-219) xadenpsr «BaroHsl u BaroHHOE
XO34MCTBO», OOOpPYAOBaHHBIA  CJHEAYIONIEH  CHENUATIbHOM  TEXHUKOM W
porpaMmMamMu, UCIOJIb3yeMbIMU B Y4€OHOM IPOIIECCe:

—  komnberoTep RAMEC STORM Q8300 u monutop Samsung B2240W,
nHBeHTapHbIe NeNe 40012422-40012433,;

—  CTOJ KOMIBIOTEPHBIM yrioBod, wuHBeHTapHble NeNe 60001125-
60001136;

—  yuyeOHBbI€ IJIaKaTHhI;

—  TpPOrpamMMHBIM KOMILJIEKC «YHHUBEpCATbHBIN MEXaHU3M,
peanu3yronue NMUTAITAOHHOE MOJICIMPOBAHUE NBWKCHHS PEIbCOBBIX JKHUIAKEH
0 JKEJIE3HOJOPOKHOMY TTYTH.

[Tomemenust st CaMOCTOSITENIBHOM pPa0OTHl O00YYarOIMIUXCSl OCHAIICHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJKIIOUECHUS K ceTu «MHTEepHET» 1
o0ecrnieueHrneM JOCTyMa B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEY
YHUBEPCUTETA.

8.2. YHuBepcuteT obecrneueH HeoOX0IUMbIM KOMIUIEKTOM JIMIIEH3NOHHOTO
U CBOOOJHO pacmpoCTPaHSEMOro MPOTPAMMHOIO OOEeCredeHusi, B TOM YHCIE
OTE€YECTBEHHOI'O ITPOM3BO/ICTBA!

—  omepanuonHas cucrema Windows;

—  MS Office;

—  AxTtuBupyc Kacnepckuii.

8.3. OOyuwatoumcss  obecrieueH  AocTyn  (YAQJICHHBIA  JOCTYyH) K
COBPEMEHHBIM MPOQPECCUOHAIBHBIM 0a3aM JaHHBIX:

[Ipn w3yyeHWM OUCHUIUIMHBI TpodeccHoHalbHbIe 0a3bl JaHHBIX HE
UCHIOJIB3YIOTCS;

8.4. OOyuwatouumca  obecrieueH  AoCcTyn  (yA@JI€HHBIA  JOCTYyH) K
UH(OOPMAITMOHHBIM CITPABOYHBIM CHCTEMaM:

[Ipy mM3ydeHWH MUCHMIUIMHBI WH(POPMAIMOHHO-CIIPABOYHBIC CHUCTEMBI HE
UCTIONB3YIOTCS;

8.5. IlepeueHb meYaTHBIX M DJICKTPOHHBIX W3JAaHWMN, HCIIONB3YEMBIX B
o0pa3oBaTeabpHOM MPOILECCe:

1 KoncrpyupoBanue u pacuér BaroHoB: yuyeOnuk / B.B. Jlykun,
[1.C. Auucumos, B.H. Korypanos u ap.; mox pen. I1.C. Aaucumona. — 2-e u3j.,



nepepad. u gomn. — M.: ®I'OY «YuebHo-MeTOANYECKUH IIEHTP 0 00pa30BaHUIO HA
YKEJIe3HOIOPO’KHOM TpaHcnopTe», 2011. — 688 C.

2 I'apr B.K., lykkunaru P.B. Jlunamuka noasuxHoro cocrana: Ilep. ¢
anri./ [lox pexn. Ilanbkuna H.A. M.: Tpancnopr, 1988. — 391 c.

3 Tomy6eBa H. B. MaTremaTudeckoe MOJeTMPOBAaHUE CUCTEM M TIPOIIECCOB:
yaebHoe nmocobue. — CII0.: M3narenscTBo «Jlanby, 2016. —192 c.

4 Tomyb6eBa H. B. OcHOBBI MareMaTuuecKoro MOACIUPOBAHUS CUCTEM U
poleccoB: yueOHoe nocobue. 2-e u3a., ¢ usMm.— Omck: OmI'VIIC, 2019.— 95 c.

5 B.®. JlanmuH. MaremaTuyeckoe MOJECTUPOBAHUE CUCTEM U MTPOLIECCOB :
kypc nekruii / Exatepunoypr : YpI YIIC, 2014. — 65 c.

6 Kammyn A.b., Mopo3os E.M., OndepreBa M.A. ANSYS B pykax
umxkenepa, M., URSS, 2009 r.

7 MaxoBkuH I'.A., JluxaueBa C.1O. [Ipumenenne MKD k pelenuro 3a1au
MEXaHUKH J1e(hOPMUPYEMOT0 TBEpaOro Tena: ydeOHoe mocodbue. Yacts 1. /
H.Hogropoxa: M3n-so HHI'ACY, 2012. 71 c.

8 PykoBoactBo mosb3oBatens: Haumnaem pabGoratb B YM. URL:
http://www.umlab.ru/pages/index.php?id=3 — Pexum noctyma: cBOOOIHBIN.

8.6. Ilepeuenp pecypcoB MHGOPMAIIMOHHO-TEICKOMMYHUKAITMOHHOW CETH
«/HTEepHETY», UCTIONIB3YEMBIX B 00pa30BaTEIHLHOM MPOIIECCE:!
1 Jluunaelii kaOWHET OOyYarOMIErocss W 3JIEKTPOHHAas HMHQPOPMAIMOHHO-

oOpazoBaTenbHas cpefa. [DJIEeKTpoHHBIM pecypc]. — Pexum npocryna:
http://sdo.pgups.ru/ (mig gocTyma K IOJHOTEKCTOBBIM JIOKYMEHTaM TpeOyeTcs
aBTOpHU3aIus).

2 DOnexktpoHHO-OnOMMoTeuyHast cuctema JIAHDb [Onextponnsiii pecypc].
Pexxum noctyna: https://e.lanbook.com/books — 3ari. ¢ axpaHa.;

3 DnektpoHHas Oubnnoreka oHMaH «EnnHOE OKHO K 00pa3oBaTeIbHBIM
pecypcam» [DnekTpoHHbI pecypc]. Pexum moctyma: http://window.edu.ru,
CBOOOJHBIN. — 3arJ. ¢ 9KpaHa;

4 DnekTpoHHO-OUOIMOTEeUHas: cucteMa 1books.ru [DneKkTpoHHBINA pecypc].
Pexxum nmoctyna: http://ibooks.ru/ — 3armn. ¢ skpana;

5 Google Axamemust DnekTpoHHBI pecypc]. Pexum  moctyma:
https://scholar.google.ru/, ceo6oaHbI#t. — 3ari. ¢ 3kpaHa.
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