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1. llesu u 3212494 AU CIUILIHHBI

OOy4uTh CTY/IEHTOB IPUMEHEHHUIO COBPEMEHHBIX ITaKETOB MPUKIIAAHBIX IPOTPAMM,
OCHOBaHHBIX Ha UCIIOJIb30BAHUM METOJIa KOHEUYHBIX MIEMEHTOB, I IPOCKTUPOBAHUSA
JeTanel 1 KOHCTPYKIMI MyTeM aHajin3a HaPsSKEHHO-1e()OPMUPOBAHHOIO COCTOSIHUSA, a
TaKXKe I UCTOJIb30BaHUS IMOTYYECHHBIX 3HAHUHN B IPAKTUYECKON MHKEHEPHON
NEATEIIbHOCTH IPH OLIEHKE IPOYHOCTH U KECTKOCTH MAIINH, MEXAHU3MOB M KOHCTPYKIIUH.

Kparkoe conepxanmne TUCHMILTHHBI

JlucuuiuinHa BKIFOYAaeT B ce€0s METOJIbI pEeLIEHUs 3a/1a4 POYHOCTH, YCTOMYMBOCTH U
nuHaMuKH KoHCTpyKumi cpencrBamu ANSYS WORKBENCH, Taxxe B kypce
paccMaTpUBarOTCS 0COOEHHOCTH TOCTPOEHHUS JIeTanel U cOOpoK, nepeaaya
FEOMETPUYECKUX MOJEJIEN B PACUETHBIN IMAKET NPUKIAIHBIX nporpamMM ANSY'S
WORKBENCH, ckBo3HOE MPOEKTUPOBAHUE OT MOCTPOEHUS JieTaiu (COOPKH) 110
IIOJIyYEHHsI pE3yJIETaTOB IPOYHOCTHBIX PACUETOB

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3HaeT: MPUUYMHBI HApyIIEeHUST PabOTOCTIOCOOHOCTH
KOHCTPYKLIMH; BUbI IPOYHOCTHBIX PACUETOB;
untepderic copemenubix CAD u CAE cucrem.
'YMeeT: BRIOMpaTh METO/ pacueTa; MoAroTaBIuBaTh
aJICKBATHBIE TEOMETPUYECKUE MOICIIN JAeTaIeH s
MHXEHEPHOIO aHAJIN3a; KOPPEKTUPOBATH
rCOMETPUUYECKYIO MOJIENb IETANIN TSI
MOCJEYIOIIEr0 KOHEUHO-3JIEMEHTHOT'O pacyeTa;
b exTrBHO pazduBaTh UCCIIENYEMYIO AeTalbh HA
KOHEUYHBIE 3JIEMEHTHI; BBINIOJIHATh PACU€Thl Ha
MPOYHOCTH M )KECTKOCTh KOHCTPYKITUU TIPH
YK-2 CniocobeH ynpapisiTh MPOEKTOM Ha BCEX  [CTAaTUYECKOM, TUHAMUYECKOM U TEIIOBOM

ATamax ero >KU3HEHHOTO IMKJIa BO3/ICHCTBUH; BBITIOTHATH PacUeThl HA
YCTOMUYMBOCTD; JIeJIaTh MHOTOBAPUAHTHBIE PACUETHI
Y BBITIONHATH ONTUMHU3AIHIO; aHAJTU3UPOBATh
pe3ybTaThl PacyeToOB U (POPMYITHPOBATH BHIBOIBI.
HmMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
COBPEMEHHBIX KOHEUHO-3JIEMEHTHBIX MTAKETOB JIJIs1
[pAacyeTOB Ha MPOYHOCTH; MOATOTOBKH
reOMETPUUYECKUX MOJAEIIEH ISl TOCIIEYOLIEro
pacdyeTa METOJOM KOHEYHBIX 3JIEMEHTOB B IIIMPOKO
pactpoctpaneHHblx CAE cucremax; pacueToB Ha
MPOYHOCTH, AHAIM3A PE3YIBTATOB U (HOPMYIUPOBKH
BBIBOJIOB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHb npeANIECTBYIOMNUX AUCHUTUINH, [lepeueHs nociaenyOUMX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT
1.®.13.M1.02 [IpoekTupoBaHUE JIUHUI U 1.0.45 IlpoekTHas A€SITENbHOCTD,
[MOBEPXHOCTEN CPEACTBAMH BBIYMCIUTEILHON 1.0.09 TexHMKO-3KOHOMHUYECKHI aHaJIu3




TeOMETPUU U KOMIIBIOTEPHOU rpaduKw,
1.®.13.M1.01 CoBpeMeHHBIE METOTBI
KOMITBIOTEPHOTO T€OMETPUIECKOTO MOJICIIUPOBAHUS,
1.®.13.M5.02 OdbopmiteHre KOHCTPYKTOPCKOM
TOKYMEHTAIUH C UCIIOJIb30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOTO IPOCKTUPOBAHMUS,
1.®.13.M8.02 ITpoekTrupoBaHue AeTaNeH MallluH,
1.®.13.M8.01 [udpooe MmoaenrpoBaHue
MEXaHH3MOB,

1.®.13.M9.01 Co3nanue nudpoBbIX MOACIICH
meranei u Mmexann3MoB B CAD-cucremax,
1.®.13.M5.01 OcnoBsl 3D monenupoBaHust

[IPOCKTHBIX PEILICHUM

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.®.13.M8.01 [udposoe MoaenrpoBaHue
MEXaHU3MOB

3HAET: TEOPETUUECKUE OCHOBBI U METOABI

(G POBOIO MOJIETUPOBAHUS MEXaHUUECKUX CUCTEM.
Ymeet: pa3pabarbeiBaTh LU(POBBIE MOACTH
MEXaHUYECKHUX CUCTEM IO MX HATYPHBIM
[IPOTOTUIIAM; BBIIIOJIHATE KUHEMATUUECKUN,
CHUJIOBOW M JUHAMUYECKUI aHAJIN3 KOHCTPYKIIH;
BBIIIOJIHATH Pacy€T I1apaMeTpOB KOHCTPYKILIMH,
OIIpEENIAIOIMX €€ pad0TOCIIOCOOHOCTD; BBIIOIHSATD
ONTUMU3ALKIO IaPAMETPOB KOHCTpYKLMU. Mmeer
[IPAKTUYECKHUH OIBIT: UCIOJIB30BAHUS COBPEMEHHBIX
[IpOrpamMM MOJEIUPOBAHKS TBEPAOTEIBHON
JTMHAMUKH; BJIa/I€Th COBPEMEHHBIMU METO/IaMH
KOMIIBIOTEPHOI'O MOJEJIMPOBAHUSA JUHAMUYECKUX
CUCTEM; IIOCTPOCHHUS U UCCIIE0BaHUs HUPPOBBIX
MOJIeIel MalllUH U MEXaHU3MOB.

1.®.13.M1.02 IIpoexkTupoBanue JIUHUN U
[MOBEPXHOCTEMN CPEACTBAMH BBIYUCIUTEILHON
reOMETPHH U KOMITbIOTEPHOH rpaduku

3HaeT: METO/Ibl MPOCLUPOBAHUS U IOCTPOCHHUS
N300paKEeHUI TEOMETPUIECKUX QUTYP
TEXHOJIOTMYECKOT0 000PYI0BaHHUs, €0 JIeTaleH u
Y3JI0B C UCIIOJIb30BAHUEM CPEJICTB aBTOMATU3AIIUU
MPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3ajganrem u cranaapramu ECK/I. Ymeer:
aHAIM3UPOBaTh (POPMY IPEIMETOB B HATYPE U TIO
yepTekaM Ha OCHOBE METOJIOB MTOCTPOCHUS
N300paKeHUI TeoMeTpUYeCKux Guryp,
MPOEKTUPOBATH TEXHOJIOTUYECKOE 000PYI0BaHUE C
MCIIOJIb30BaHUEM CPE/ICTB aBTOMATH3AIUU
MPOCKTUPOBAHMS U B COOTBETCTBHH C TEXHUYECKUM
3aganveM u ctangapramu ECKJ. meer
MPaKTUYECKUH OIBIT: BIaJCET pElICHUEM
METPUUYECKHUX U MO3UIIMOHHBIX 3334, METOJJaMHU
MPOCIIMPOBAHUS U U300PAKECHHS
MPOCTPAHCTBEHHBIX OOBEKTOB MPU MPOBEACHUN
[Pacy€TOB 110 TUIIOBBIM METOAMKAM; Ha OCHOBE
METOZOB MMOCTPOEHUS N300paKeHUN
reOMETPHUYECKHUX (QUTYP MOXKET IPOSKTUPOBATH
TEXHOJIOTHYECKOE 000PYIOBaHKE C UCTIOIH30BAHHEM

CTAHAAPTHBIX CPCACTB AaBTOMATHU3AlIUN




HpOCKTI/IpOBaHI/ISI " B COOTBCTCTBHUH C TCXHUYCCKHUM
3aJaHUEM.

1.®.13.M1.01 CoBpemeHHbBIE METO/IBI
KOMITBIOTEPHOTO T€OMETPUIECKOTO MOACTHPOBAHHUS

3HaAeT: METOIbI MPOCIIUPOBAHUS U TOCTPOECHUS
M300paKEHUI TEOMETPUUIECKUX PUTYD
TEXHOJIOTUYECKOTO 000PYIOBAHUS, €0 JAeTaNeH 1
Y3JI0B C UCIIOJIb30BAHUEM CPEJICTB aBTOMAaTU3aluU
MPOCKTUPOBAHMS 1 B COOTBETCTBUH C TEXHUYECKUM
3amanueM; 3HaeT TpedoBanus crangaproB ECKJI na
coCTaBJieHHEe U 0O(POPMIICHUE TUTIOBOM TEXHUYECKOM
TOKYMEHTAIUH JIeTajeil, COOpOYHBIX STUHUI] U
SJIEMEHTOB KOHCTPYKIMNA. YMEET: aHAJIU3UPOBATh
dbopmy MpeIMeToB B HATYpE U MO YepTekam Ha
OCHOBE METOJIOB TTOCTPOCHHMS H300paKEHUHN
reoMeTpUYeCKuX QUTYp, MPOSKTUPOBATH
TEXHOJIOTUYECKOe 000PYIOBaHUE C UCIIOIH30BAHUEM
CpE/ICTB aBTOMATH3allUU TPOEKTUPOBAHUS U B
COOTBETCTBUU C TEXHUYECKHUM 33/IaHUEM; YMEET
COCTaBIIATH U OPOPMIISATH TUIIOBYIO TEXHHUECKYIO
TOKYMEHTAIMIO HA OCHOBE MCIOJIb30BaHUS
WHGOPMAITMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
COBPEMEHHBIX CPEICTB KOMITBIOTEPHOMU TpaduKu,
rpaduuecku 0ToOpaxkaTh reOMETPUUECKIE 00pa3bl
n3nennil. Mimeet npakTU4YeCKuid OMBIT: BIIAJIEET
pEeIIeHUEM METPUUYECKUX U MO3ULIMOHHBIX 33134,
METOJIaMHU MTPOCIIUPOBAHUS U U300PaKECHUS
MPOCTPAHCTBEHHBIX OOBEKTOB MPU MPOBEACHUN
Pacy€TOB IO TUIIOBBIM METOJIUKAM; HA OCHOBE
METOIOB MOCTPOSHUS N300paKeHUN
reOMETPUUYECKUX (PUTYP MOXKET MPOSKTHPOBATH
TEXHOJIOTHYECKOE 000PYIOBaHKE C UCTIOIH30BAHHEM
CTaHJAPTHBIX CPEACTB aBTOMATH3AIIUN
MIPOEKTUPOBAHMS U B COOTBETCTBUH C TEXHUYECKUM
3ajganreM. B coorBerctBum ¢ TpedoBanusmu ECK/]
Ha OCHOBE 3HaHUS TpadUIECKUX MAKETOB YMEET
MPUMEHSTH HOBbIE KOMITBIOTEPHBIE TEXHOJIOTHH TIPH
COCTaBJIEHUU KOHCTPYKTOPCKON JOKYMEHTAIIUN
n3nenust «3D-monens - 2D-uepTéx.

1.®.13.M8.02 IIpoexTtupoBanue neraneii MaluH

3HaeT: OCHOBBI IPOEKTUPOBAHUS JIEMEHTOB
MAaIIMHOCTPOUTENBHBIX KOHCTPYKIUI; METO/IBI
pacuera KUHEMaTHYeCKUX U TUHAMUYECKUX
XapaKTEPUCTHUK 3JIEMEHTOB MAIIMHOCTPOUTENBHBIX
KOHCTPYKIIMI{; METO/IbI pacyeTa Ha MPOYHOCTh U
PKECTKOCTD THUIIOBBIX 2JIEMEHTOB KOHCTPYKLIHM;
npaBuiia 0POPMIIEHUSI KOHCTPYKTOPCKOM
nokyMeHTauuu B coorsercteuu ¢ ECK/I. , ocHOBBI
MIPOEKTUPOBAHHUS AJIEMEHTOB MAITUHOCTPOUTEIBHBIX
KOHCTPYKIIMI; METOJbI pacueTa KHHEMaTHYECKUX U
TMHAMHYECKUX XapaKTEPUCTUK 3JIEMEHTOB
MAaIIMHOCTPOUTENBHBIX KOHCTPYKIUI; METO/IBI
[pacuera Ha MPOYHOCTh U KECTKOCTh THUIOBBIX
2JIEMEHTOB KOHCTPYKIMH; MpaBuiia opopMiieHus
KOHCTPYKTOPCKOM TOKyMEHTAlluu B COOTBETCTBHH C
ECK/I. YMmeeT: cocTaBiIsATh paCUE€THBIE CXEMBI;
BbIOMpaTh MaTepuasbl AeTallel; BBIMOIHSITh
CHJIOBBIE PAaCU€Thl C UCIIOJIB30BaHUEM COBPEMEHHBIX

CPCACTB KOMIIBIOTCPHOI'0 MOACIIMPOBAHMS,




pa3pabarbIBaTh KOHCTPYKIIMU PA3TUYHBIX JIeTaleH C
PUMEHEHUEM COBPEMEHHBIX CUCTEM
aBTOMaTu3upoBaHHoro npoexkrtuposanus (CAIIP). ,
COCTaBJIATh PACUETHBIE CXEMBI; BBIOMPATh
MaTepuabl IeTajlel; BBIMOIHATh CUIOBBIE PACUETHI
C MCIIOJIb30BAHNEM COBPEMEHHBIX CPEJICTB
KOMIIBIOTEPHOTO MOJICIIMPOBAHUS; pa3padaTbIBaTh
KOHCTPYKIMH PA3JINYHBIX J€Tajel ¢ NPUMEHEHUEM
COBPEMEHHBIX CHCTEM aBTOMaTU3UPOBAHHOTO
npoektupoBanus (CAIIP). ImeeT npakTudeckuii
OTIBIT: UCTIOJIb30BAaHHSI COBPEMEHHBIX CUCTEM
AQBTOMATH3UPOBAHHOIO IPOEKTUPOBAHUS;
[pa3paboTku 1 opopMIIeHHS HUPPOBBIX
napaMeTpU4eCcKHX 3CKH30B, AeTanel, COOpOUHbIX
enuuull B coBpeMeHHbIX CAIIP; pazpaborku
SJIEKTPOHHOU KOHCTPYKTOPCKOM JOKYMEHTAIMU 10
PIIEKTPOHHON MOJIENN U3/ETHSL., HCTIONB30BAHUS
COBPEMEHHBIX CHCTEM aBTOMaTU3UPOBAHHOIO
POEKTHPOBaHUS; pa3pabOTKu U 0(hOpMIICHUS
HU(PPOBBIX MAPAMETPUIECKUX ICKU30B, AeTajeH,
cOOpOUHBIX eqrHHUI B coBpeMeHHbIX CAIIP;
pPa3pabOTKH AIIEKTPOHHON KOHCTPYKTOPCKOM
TOKYMEHTAIUH 110 AJIEKTPOHHON MOJCIH U3/IeNusl.

1.®.13.M5.02 OdopmieHre KOHCTPYKTOPCKOM
TOKYMEHTAIUH C UCTIOIb30BAHUEM CHCTEM
ABTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS

3HAeT: METO/bl IPOELMPOBAHNUS U IOCTPOCHHUS
N300paXKeHUI TeOMEeTPUUYECKUX QUryp
TEXHOJIOTMYECKOTO 000PYIOBaHUs, €ro AeTaneil u
Y3JI0B C UCIIOJIb30BAHUEM CPEJICTB aBTOMATH3ALUU
[IPOCKTUPOBAHNS U B COOTBETCTBUM C TEXHUYECKUM
3ajaHneM; 3HaeT TpedoBanus ctangaproB ECKJI na
cocTaBJeHHEe U 0(OPMIICHHE TUTOBOW TEXHUUECKOU
TOKYMEHTAIUH JieTajieil, COOpOYHBIX eIUHUI] U
DJIEMEHTOB KOHCTPYKLUN. YMEET: aHaIu3UpOBaTh
¢dbopMmy MperMeToB B HaTYpe U [0 YepTekaM Ha
OCHOBE METOJIOB IOCTPOEHUS U300pakeHu i
reoMeTpuyYecKux GUryp, mpoeKTUpOBaTh
TEXHOJIOTMYECKOE 00OPYI0BaHUE C UCTIOIb30BaHHEM
CpEICTB aBTOMAaTU3allH TPOEKTUPOBAHUS U B
COOTBETCTBUU C TEXHUYECKUM 3aJlaHUEM. YMEET
COCTaBJIATh U O(POPMIISATH TUIIOBYIO TEXHUUECKYIO
TOKyMEHTALMIO0 Ha OCHOBE UCIIOJIb30BaHUS
MH(GOPMAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
COBPEMEHHBIX CPEJICTB KOMITbIOTEPHOI rpaduky,
rpaduuecku 0ToOpaxkarb reoOMeTpUYECKHEe 00pa3bl
u3enui. Mimeer npakTU4eCKuii OIBIT: BIaJEeT
pelIeHueM METPUYECKUX U TO3ULIMOHHBIX 3a/1a4,
METO/IaMH MPOELUUPOBAHUS U U300paKEHUS
MPOCTPAHCTBEHHBIX OOBEKTOB MPHU MPOBEACHUN
pPac4€TOB 10 TUIIOBBIM METOAMKAM; HA OCHOBE
METOZIOB MTOCTPOEHUS N300paKeHU!
reOMETPUUECKUX (PUTYP MOXKET MIPOEKTUPOBATH
TEXHOJIOTMYECKOE 000PY/I0BaHKE C UCTIOIb30BAaHUEM
CTaHJAPTHBIX CPEACTB aBTOMATH3aLlUN
MIPOEKTUPOBAHMS U B COOTBETCTBUH C TEXHUYECKUM
3agaHneM. B coorBercTBrM ¢ TpeboBanusmMu ECKJI
Ha OCHOBE 3HaHUS TpaUUeCKUX MaKETOB YMEET

IMPUMCHSATH HOBBIC KOMIIBIOTCPHBIC TCXHOJIOTHUU ITPU




COCTaBJIEHUU KOHCTPYKTOPCKOM JOKYMEHTAIIMHI
n3nenust «3D-monens - 2D-uepTéx.

1.®.13.M9.01 Coznanue undpoBbIx Moaeneit
nerane u MexanusMoB B CAD-cucrteMax

3HAET: METOJIOB CO3/IaHMs IU(PPOBBIX MOJIEICH
nmeraneil u Mmexanu3mMoB B CAD-cucremax. , METOI0B
co3faHus UGPOBBIX MOJIETIEH JAeTaNel u
MexaHn3MoB B CAD-cucteMax. YMeeT: NpUMEHSTh
CAD-cuctemsl 111 TPOSKTUPOBAHMS I€TATIEH U
MEXaHU3MOB MALIMHOCTPOUTEIBHOIO Ha3HAYECHUSL. ,
npumMeHsATb CAD-cucTemMsl 17151 TPOEKTUPOBAHMS
eTaJIel 1 MEXaHU3MOB MAIIMHOCTPOUTEIBLHOTO
Ha3HaueHus1. FIMeeT mpakTU4eCKUI OTIBIT:
npueMaMu co3ianus U poBeix Moaeneit B CAD-
CHUCTEMax., MPUEeMaMH CO3JIaHUs IIUPPOBHIX
mogaeneri B CAD-cucreMax.

1.®.13.M5.01 OcHossl 3D MonenrpoBaHus

3HaeT: METObl MPOCLUPOBAHUS U TIOCTPOSHHUS
N300paKEHUI TeOMETPUUIECKUX PUTYp
TEXHOJIOTMYECKOT0 000PYIOBaHMs, €ro JeTaneil u
Y3JI0B C UCIIOJIB30BAHUEM CPEJICTB AaBTOMATU3aLUU
NPOEKTUPOBAHUS U B COOTBETCTBUU C TEXHUUECKUM
3a7laHueM. YMeeT: aHaJIu3upoBaTh Gopmy
[peAMETOB B HaType M M0 YepTekaM Ha OCHOBE
METOZI0B MTOCTPOEHUS N300pakKeHU
reoMEeTpHUECKUX (PUryp, POEKTUPOBATH
TEXHOJOIMYECKOe 00OPYI0BAaHUE C UCTIOJIB30BaHHEM
CPEACTB aBTOMATH3aIMH IPOSKTUPOBAHUS U B
COOTBETCTBHH C TCXHUYCCKUM 3aIlaHUCM. HNmeer
NpPaKTUYECKHH OMBIT: BIaJIeeT pelieHuEM
MCTPHUYCCKUX U TO3UIIUOHHBIX 3a/ia4, METOAaAMU
NpPOEMPOBAHUS U N300paKeHUS
IMPOCTPAaHCTBCHHBIX 00BEKTOB IIpu MPOBEACHNUN
PacyETOB 10 TUIIOBBIM METOAMKAM; HA OCHOBE
METOZIOB ITOCTPOEHUS N300paKeHUH
reoMETPHUECKUX (PUTYp MOXKET MTPOEKTUPOBATh
TEXHOJOIMYECKOe 00OPYI0BaHUE C UCTIOJIB30BaHUEM
CTaHJAPTHBIX CPEJCTB aBTOMATU3ALIUH
IMPOCKTUPOBAHUA U B COOTBETCTBUU C TCXHUUCCKUM
3aJaHHEM.

4. O0béM 1 BUABI YUeOHOI padOTHI

OO0mas TpyA0eMKOCTh JUCHUIUIUHBI cOCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOU

paboThl
Pacnpenenenue
. Bcero o CEMECTpaM B Hacax
Bunx yuebno# paboTh
4acoB Homep cemectpa
5
OO61mmast TpyI0EMKOCTh AUCIIUTLITTHBI 144 144
Ayoumopnvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTnyeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
. 32 32
ayuTOpHbIX 3aHATHi (I13)
JlaGoparopHbie paboTsI (JIP) 0 0




Camocmosmenvuas paboma (CPC) 71,5 71,5
[ToaroroBka k 3K3aMeHy 41,5 41.5
[TonroToBka k KOHTpONBbHOH padote "[lonaroToBka 10 10

reOMEeTPUYECKUX MOJIeJIel JJI1 IPOYHOCTHBIX pacyeToB"

BripaboTka HaBBIKOB PEIICHUS 3a]1a4 ITyTEM TOBTOPEHUS U 10 10

CaMOCTOSITEJILHOTO PEICHUS 3a/1a4, pa300paHHbIX Ha 3aHATHUSIX
Pa3zpaboTka rmomaroBoi HHCTPYKIIMH PEIICHUS 3a]1a4H 10 10

KoHCynbranum 1 NpoMeKyTouHask aTTeCTalus 8,5 8,5

Bux konTpons (3adet, qud.3aveT, IK3aMeH ) - nud.3aueT

5. Coneprkanue TUCUMILIMHBI

OOBeM ayIUTOPHBIX 3aHITHN IO
pa:j;(_;na HaumeHnoBanue pa3ienoB JUCHHUIUIMHBI BHUJaM B Hacax
Bcero J | 113 | JIP
1 |OcHOBBI ME€TO/Ia KOHEYHBIX DJIEMEHTOB 32 32 0 0
) [IprmMeHeHne nakeTa IpUKIIaTHbIX porpamMm Ansys Workbench 3 0 3 0
17151 IPOYHOCTHBIX PACYETOB KOHCTPYKIUI
5.1. Jlekuumu
Ne Ne Koa-
nexumlpassena HaumeHnoBanue win KpaTkoe COAEp:KaHUe JTEKIIMOHHOTO 3aHITHS BO
4acoB
1 1 [IprHIIMTT BOBMOXHBIX IEPEMEILICHUI U MeTo/ PuTiia Kak BO3MOXKHasi OCHOBA )
MKD
TUrbl >JIeMEeHTOB (TOMOJIOTHUS, CTETIEHN CBOOO/IBI, CTOCOOBI MHTETPUPOBAHUS).
2 1 [TpeboBanus k anmeMeHTam u ceTke. CxonumocTs pemeHnid. CTpyKTypa MakeToB 2
MKD
3 1  [TonkoctenHslie cTepkau. O0630p Teopuu u MoaeaupoBanue B MKO 2
4 1 (Ilmactunsl u o6onouku. O630p Teopun u MoaenupoBanue B MKO 2
5 1 TexXHOIOTHS pelIeHUs HEIMHENHBIX 3a1a4 2
6 1  |®usnyeckas HEIMHEHHOCTh. MoJiesin MaTepuanoB 2
7 1 |dedopmupoBanre KOHCTPYKIMIA NPU IUKJINIECKOM HEYIPYTOM Harpy>KeHUN 2
8 1 |Onucanue paspyumeHus 2
9 1 KonTakTHBIE B3aMOAEHCTBUA 2
10 1 JluHamuueckue 3a1a4u. AHAIN3 TePEXOIHBIX MPOIECCOB, COOCTBEHHBIX YacTOT U )
¢dbopM, rapMOHUYECKUI aHATN3
1 1 3amaun ycToMuMBOCTHU. /[Be BO3MOXKHBIE TOCTAHOBKH - eigenvalue buckling u )
reoMeTpUYeCKH HeJTMHEeHHbIN aHanu3. [Ipobiema HCXOAHBIX JaHHBIX U JOMYCKOB
12 1 MKD i1 penieHus TEIIoBbIX 3a1a4 2
13 1 MHOrOAUMCHMIUIMHAPHBIE U CBA3AaHHbIE 3a7a4ui. BapuaHThl TOCTPOCHHS pacueTHOM )
MPOLIETYPbI, TUIBI JIIEMEHTOB
14 1 OnTUMHA3aLI 2
15 1 JlnnamMmuueckue 3a1adu B siBHOU (explicit) moctaHoBke. OCHOBHBIE YpaBHEHUS, )
THUIIBI DJIEMEHTOB, CIIeM()UIECKHUE TOTPEITHOCTH pacdera
Mertons! Jlarpanka u Ditnepa. beccerounsie meronst - SPH, EFG (0630p).
16 1 |MHTepnperanus pe3ynbraToB, Nody4eHHbIX MKD, pu olieHKe NpOYHOCTH U 2

JAOJITOBCYHOCTH KOHCTPYKLII/Iﬁ

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI




Ne Ne Koa-
HanmMeHoBaHMe UM KpaTKO€E COAECpKaHNE TPAKTUYECKOTO 3aHATHS, CEMUHApa BO
3aHATHA|pa3Iena)
4acoB
1 2 (llogroroBka reomeTpuueckux mojeneil. CozgaHue 3CKU30B U MPOCTHIX JAeTaneit 2
2 2 (IlogroroBka reoMeTpUUECKUX MoJeIell. MeTonbl co3aanus AeTanen 2
3 ) PaGota co cTep>kKHEBBIMU U (360noqeqHLIMH 3JIeMEHTaMU KOHCTPYKIHI pu )
[MOJIFOTOBKH TEOMETPUUYECKON MOJIETTH
4 ) Moaudukaius IMeroIIelics reomeTpudeckoir monenu. [lapamerpuzanus )
reoMeTpuun
5 ) KonTpomnpHas padota "l;IOJIFOTOBKa FEOMETPUYECKOM MOJEIH JJISI TOCIEAYIOIIETO )
[MPOYHOCTHOTO pacyeTa
6 ’ 3nakoMcTBO ¢ ANSYS WORKBENCH. [loneranbHblii aHaIu3 MEXaHU3MA. ’
M cnonbp30oBaHue 3epKaIbHONW CUMMETPUHN
7 2 |OGonovyeyHOE M TBEPAOTEIbHOE MOoJeupoBanne. KoHIeHTpanus HanpspKeHUH 2
3 ) Ocobennoctu pacueroB Hanpspkenuit u gedopmarnuii mpu [THC u [TAC; )
HCTOJb30BaHNE 0CEBOM CUMMETpUU. CKBO3HOE MPOEKTUPOBAHUE
9 ) Oco0OeHHOCTH pellleHns] KOHTAKTHBIX 3a]a4. Turbl KoHTakToB. [IpoGiemsl )
CXOJIMMOCTHU PEIICHUS
10 2 PaboTta ¢ pe3ynpratamMu pacdeToB. Y4eT (GU3UUECKOM U reOMeTpUIeCKOi 2
HEJIMHEMHOCTU. PacdyeT KOHCTPYKIMK U3 HEYNPYroro Marepuania
1 ) Pabota ¢ ceTkoll KOHEUHbIX AIEMEHTOB. [ 106abHbIe HacTpolku. JIokanbHBIE )
HacTpoiiku. [IpoBepka kauecTBa
12 2  |Pemenue TemioBoy 3amaqyun 2
13 ) JIMHaMUYEeCKOE U KBa3UCTAaTHYECKON Harpyxenue. Kpurepuu paspymeHus )
KOHEUHBIX 3JIEMEHTOB
14 2 [MHuorowmarosbiii aHanu3. [TonMonenupoBanue 2
15 2 ([TapameTtpsl. Pemenue 3aqau onTUMU3auy 1Mo GyHKIIUA OTKINKA 2
16 ) HpTep}I YCTOI‘/'IHI/I]?OCTI/I C YYETOM F€OMETPUUYECKON HETMHEHHOCTH 1 )
Eigenvaluebuckling
5.3. JIaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
OcHoBHas nuteparypa [1,2]; MeTonuueckue
[ToaroroBka K sK3aMeHy MOCOOUS ATl CAMOCTOSITENIbHOM paOOThI 5 41,5
CTyACHTa, 715l IpernofgaBaTess [ 1]
[TonroToBKa K KOHTPOJIBHOM padboTe OcHoBHas nuteparypa [1,2]; MeTonuueckue
"[TonroToBKa reOMETPUUECKUX MOJENEH 1JIs [TOCOOUS ISl CAMOCTOSTENILHOM padOThI 5 10
MPOYHOCTHBIX pacueToB" CTyACHTa, 715l penofaBaTess [1]
BripaOoTka HaBBIKOB pelleHus 3a1ad nyteM [OcHoBHas juteparypa [1,2]; meToguueckue
[MOBTOPEHHUS U CAMOCTOSITENILHOTO PEIICHUs [T0COOUS I CaMOCTOATEIHHON pabOThI 5 10
3a/1a4, pa300paHHBIX Ha 3aHATHUSIX CTy/AeHTa, 715l mpenogaBaTess [1]
. OcHoBHas nuteparypa [1,2]; meTronnueckue
Pa3paboTka momaroBoif UHCTPYKIIUU N
bemmeHs 3a1aun MOCOOHSI 111 CAMOCTOSITEIIBHOU PabOThI 5 10
CTy/AeHTa, 1715l mpenogaBaTess [1]




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne
KM

Ce-
MECTp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEpOTIPUSTHSI

Bec

Makc.
Oamt

[Topsimox HauncaeHust
0asoB

Yuu-
THIBA-
ercsa B [TA

10

Texymmii
KOHTPOJIb

KontponwHnas pabora
"ITonroroBka
FEOMETPUYECKOU
MOJIENH IS
MIPOYHOCTHOTO
pacuera"

3ajaua BEIITOJTHEHA
MOJIHOCTHIO (95% u
Oonee) - 5 6anoOB;
3aJla4ya BBEIIOJIHEHA Ha
80% u O0oxee - 4 Gama;
3aJla4ya BBIIOJIHEHA Ha
60% u Ooitee - 3 Oaina;
3ajJ1a4ya BBIIOJHEHA
Mmenee, ueM Ha 60% - 0
0aJIoB

nudpepeHITpoBaHHBIH
3aver

20

Texymmi
KOHTPOJIb

Pa3paboTka momaroBoi
UHCTPYKIMU PEIICHHS
3a7a4n

5 0amI0B — 3aJaHKe
BBITTOJIHEHO ITOJTHOCTHIO
B YCTaHOBJICHHBIN CPOK
C TIepBOTO pasa;

4 Oajia — 3aJaHue
BBITTOJIHEHO MTOJTHOCTHIO
B YCTaHOBJICHHBIN CPOK
C HEKOTOPBIMU
mopaboTKaMu;

3 Gamna — 3a7aHue
CIIaHO MOJHOCTEIO,
MO3KE YCTAHOBJICHHOTO
CpoKa, mocine
3HAYUTEIILHBIX
mopaboToK

0 GannoB — 3a7aHHE HE
CIIaHO WJIM BBITTOJTHEHO
HE IMOJTHOCTBIO

Qg pepeHIMPOBaHHbIH
3a4yer

25

Texymui
KOHTPOJIb

AxTtuBHas pabora Ha
HPAKTUYECKUX
3aHATUAX

TpeOyercs: mocemars
MPAKTHUYECKUE 3aHATHS U
BBITIOTHSITh HAa HUX
3aJlaHus O]
PYKOBOJICTBOM
MPEeTo1aBaTesl U C
HCII0JIb30BAaHUEM
MMOIIArOBOM
WHCTPYKLHNU. 3a Kaxa10e
3aHATHE MOXKHO
nosay4duTh 1 Ga.
Kputepuu onenku: 1
0a1 — 3a7aHue
BBHITIOJTHEHO B TEUEHUE
3ansThsa Ha 80-100%:; 0

Qg epeHIIMPOBaHHBIH
3a4yer




0aJIOB — 3aHATHE
MPOMYIICHO, PE3YJIbTaT
pEIICHNUs 3a]]auu He
MPEIbSBICH WIN
3aJlaHUE BBITTOJIHEHO HE
MMOJIHOCTBIO (PEIIeHO
meHee 80%). iToroBerit
OaJu1 3a 3aaHue
dbopmupyeTCst Kak
cpenHee
apu(pMeTHYECKOE.
[IpornrynieHHbIE 3aHATHS
MOXHO OTpabOTaTh,
MPOJIEMOHCTPUPOBAB
MPETo/IaBaTEIIO
pereHune
COOTBETCTBYIOIIMX 3a/1a4
Y OTBETHUB Ha BOIPOCHI
MPEToIaBaTes Mo X
PEIICHHIO

30

[Ipome-
KYTOUHAS
aTTecTalus

JuddepennmpoBaHHbIi
3a4eT (MpaKkTHuecKas
YacTh)

20

3aJaHue BBHIITOJHEHO
MOJIHOCTHIO (95% u
Oonee) - 5 6anoOB;
3aJlaHHE BBIIOJIHEHO Ha
80% u O0oxee - 4 Oama;
3aJlaHHE BBIIOJIHEHO Ha
60% u Ooitee - 3 Gaina;
3aJjaHUE BBIIIOJIHEHO
Mmenee, ueM Ha 60% - 0
0aJIoB

nudpepeHpoBaHHBIH
3aver

40

IIpome-
KyTOUHAas
aTTeCTalUs

JlnddepeHpoBaHHBII
3a4eT (JIEKITMOHHAS
YacTh)

20

[Ipu ouleHMBaHUU
PE3yJIBTATOB YUEOHOM
e TEIbHOCTH
00ydJaromierocs mo
TUCITUTIIINHE
HCIIONIb3yeTCsl OaNTbHO-
pEUTHHIOBas cucTEMa
OIICHUBAHUS
pE3yIABTaTOB YUEOHOM
eI TEIIBHOCTH
00yJaronmxcs
(yTBepikJeHa MPUKa30M
pekropa Ne 179 ot
24.05.2019 . (B
pEeNaKINK MPUKA30B OT
10.03.2022 Ne 25-13/09,
o1 02.09.2024 Ne 158-
13/09)). Petitunr
00yyJaroIerocs mo
TTUCITUTUTAHE
OTpEAEINAETCS TOIBKO IO
pe3ylbTaTaM TEeKYIIEero
KOHTpoOJs. CTyeHT
BIIPAaBE NMPONTH
KOHTPOIBHOE

MEpONPHUATHE B paAMKaXx

b hepeHIMPOBaHHBIH
3aueT




[IPOMEKYTOYHOU
arTecTaluu
(muddepeHpoBaHHBINR
3a4eT) AJIs yITydIlIeHus
CBOETO UTOTOBOTO
pEUTHHTA 110
nuciumuae. OleHKa
dhopMHpyeTCst Ha OCHOBE
BEJIMYMHBI TEKYIIETO
pelTHHTa
o0ydJarorierocs 1mo
TUCIUTIIAHE:
"OTauyHO" - BETMYMHA
peUTHHTa
o0yyJarorierocs 1mo
mucoumiuae 85...100
%; "Xopormo" -
BEJIMUMHA PEUTUHTA
00yyJarorierocs 1mo
mucourmiae 75...84 %;
"VYnoBneTBOpUTENbHO" -
BEJIMUMHA PEUTHUHTA
o0yyJarorierocs 1mo
mucourummae 60...74 %;
"HeynoBnerBopurenbHo"
- BEJIMYMHA PEUTHHTA
o0yyJarorierocs 1mo
mucrpmnae 0...59 %.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOM
aTTeCTallUN

[Ipouenypa npoBeneHust

Kpurepun
OLICHUBAHUs

nudepeHITpoBaHHBII
3a4er

[Ipu onieHNMBaHUM PE3YIBTATOB YUEOHOM NEATEIBHOCTH
00y4aromnierocs 1mo AUCIUTLINHE UCIIONB3YeTCs 0auTbHO-
pEUTHHIOBas CUCTEMa OLICHUBAHHUSI PE3YIbTaTOB YUeOHOM

JeATeTbHOCTH 00yUaromuxcs (YTBepKAeHa MPUKA30M PEeKTopa
Ne 179 ot 24.05.2019 1. (B penakmuu nmpuka3oB ot 10.03.2022
Ne 25-13/09, ot 02.09.2024 Ne 158-13/09)). Petitunr
o0yyaromierocs 1o AUCUUIIIMHE ONPEeIIeTcs TOIBKO MO0
pe3ylibTaTaM TeKyIero KOHTposisa. CTyIeHT BIIpaBe MpOUTH

KOHTPOJILHOE MEPOTPHUSATUE B paMKax MPOMEKYTOUHOI

arrecranuu (udepeHIInPOBaHHBIN 3a4€T) AT YTy dIIeHUs

CBOET0 UTOTOBOTO peUTHHTA MO auciuIuinHe. OeHKa
(dbopMUpyeTCs Ha OCHOBE BEIMIMHBI TEKYIIETO pEHTHHTA
oOyJarorerocs mo aucuuruinae: "OTIMYHO" - BeTUYrHA

peiituHra oby4aromierocs mo aucuurumae 85...100 %;

"Xopormro" - BenmnyuHa peUTHHTa 00yJaroIIerocs mo
mucuuruinHe 75...84 %; "YI0BIeTBOPUTENHHO" - BEJIMUMHA
periTiHTa oOyuatomerocs mo gucruruinie 60...74 %;
"HeynoBneTBOpUTENbHO" - BETUUYMHA PEUTHHTA
obyuarorierocs o aucuurminae 0...59 %.

B cooTBeTcTBHUI
cmm. 2.5,2.6
[Tonoxxenus

6.3. ITacnoprt oHIa OLIEHOYHBIX CPEACTB




Ne KM

KommereHn Pesynbrarel 00ydeHus 10bobslolao

3HAeT: MPUUMHBI HapYUIeHHs pab0TOCTIOCOOHOCTH KOHCTPYKIIUU; BUIBI

YK-2 o
MPOYHOCTHBIX pacueToB; HHTepdeiic coBpemeHHbIXx CAD u CAE cuctewm.

'YMeeT: BRIOMpaTh METOJ pacueTa; MoJAroTaBIuBaTh aIcKBaTHBIC
reoMEeTpHUECKIE MOJICTIH JeTallel TS MH)KEHEPHOTO aHaJn3a;
KOPPEKTUPOBATH TEOMETPUUECKYIO MOJIENb ETATH JUISI TTOCIETYIOIIEeTO
KOHEUHO-2JIEMEHTHOTO pacueTa; 3GPeKTHBHO pa30nuBaTh UCCIENYEMYIO
YK-2 neTanbh Ha KOHEYHBIE DJIEMEHTHI; BBITIOMHSITH PACUeThl HA TIPOUYHOCTH H + [+
KECCTKOCTh KOHCTPYKIHHU ITPU CTATUICCKOM, TMHAMHWYCCKOM U TCIIJIOBOM
BO3ICMICTBHUM; BBHITIOTHATH PACUY€Thl HA yCTONYHUBOCTS; JeNaTh
MHOTI'OBAPUAHTHBIC PACUCTHI U BBIIIOJIHATh OIITUMU3AIUIO; AHAJIU3UPOBATH
pE3yIBTaThl PACYETOB U (POPMYITHPOBATH BHIBOIBI.

MMeeT mpakTU4EeCKUI OIBIT: UCIIOJIB30BAHUS COBPEMEHHBIX KOHEYHO-
DJIEMEHTHBIX ITAKETOB JUJISI PACYETOB HA IIPOYHOCTH; [IOATOTOBKHU
VK-2 FEOMETPUUYECKUX MOJIEIIEH IS ITOCIIEAYIOIIETO pacueTa METOA0OM KOHEUHBIX [+ [+ [+ [+ [+
HIIEMEHTOB B MIUPOKO pacnpoctpaneHHbx CAE cucremax; pacueroB Ha
MPOYHOCTH, AaHATIN3a PE3YTHTATOB U (HOPMYITHUPOBKU BHIBOJOB.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMaAIHOHHOE 00ecreyeHne TUCIUIIINHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. bBacos K. A. ANSYS : cnipas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : un.
2. Kamnyn A. b. Ansys B pykax uH»xeHepa : mpakT. pyk. / A. b. Karutys,
E. M. Mopo3os, M. A. Ondepoena ; npeauci. A. C. [llanckoro. - U3na. ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : un.

0) OononrHUMeENbHASL IUMePamypa.:
1. PacuerHblii aHaJIU3 KOHIIEHTPALUU HAMPSHKEHUH ¢ mpumMenenrnem MKO
: METOJI. PEKOMEHJAIMH 110 BBIIOJIHEHHIO yue0. 3aanus o Kypey "Crnenrniassl
MexaHukH KoHCTpykiuit" / cocT. B. H. Cxonuuckuit ; Mock. roc. HUHAyCTp. yH-T. -
M. : U3narensctBo MI'TY, 2006. - 84 c.

8) omeyecmeenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMerouuecs 8 bubruomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.

1.

U3 HUXx. yue@%o-memoduqecme obecneverue camocmosmenbHou pa60mbz cmydeﬂma:
I.

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Her
[Tepedyens MCMnoOIL3yEMOro MPorpaMMHOTO 00ECTICUCHHUS:




Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her
8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

He nipenycmorpeno



