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1. llesu u 3212494 AU CIUILIHHBI

[{enpr0 TUCITUTIITUHEI SIBIISIETCS OBJIAJICHUE COBPEMEHHBIMU TEXHOJIOTHUSIMH 00paOOTKH U
aHaM3a JaHHBIX. 3a/1a4eil TUCITUTIINHBI SBIISICTCS N3yUYCHUE COBPEMEHHBIX METOIOB
IPOCKTUPOBAHUS JIETaJIeH M KOHCTPYKITMI HAa OCHOBE aHAJIN3a HAMPSIKEHHO-
ne(opMUPOBAHHOTO COCTOSTHUSI.

Kparkoe conepxanmne TUCHMILTHHBI

JucruminHa BKITI09aeT B cebst 0030p coBpemeHHbIX nakeToB CAD/CAE, sTansl 1 ctaguu
npoekTupoBanus aetaiu B mporpamme SOLID WORKS, cnnocoOb1 noctpoenus 3D
00BEKTOB, 0COOEHHOCTH MOCTPOEHUE COOPOK U NEpelauy UX B paCUETHBIN MAKET
npukiagabix nporpaMM ANSYS WORKBENCH, npoeKkTupoBaHHue OT MOCTPOCHHUS
netanu (COOpKH) A0 MOTYUCHHS PEe3yJbTaTOB MPOYHOCTHBIX PacyeTOB. A TaK)Ke BKIIIOYAET
ocHOBHI TporpammupoBanus B nakete ANSYS APDL. Kparkoe conepxanue
mucuuruinHbl. Lenb u 3agaun qucuuruinabl. OcHOBBI 1 nHTEpdeiic SolidWorks. MeTtonnka
noctpoenus 3D-mozeneit B makere SolidWorks. Co3nanue sckuza. Pabora ¢ ackuzamu B
nporpamme SolidWorks. OcHOBBI co3ganust TBEPIOTEIBHBIX JI€TANICH B IpOrpamMme
SolidWorks. Co3nanue neranu npocrtoit reometpuueckoit hopmbl. Co3gaHue AeTanu co
CIOHOM reoMeTpudeckoit popmoii. Co3nanue cpaBouHoi reomerpuu. Co3znanue
yeprexeit u3 mozaenu. [IpocraHoBka pa3MepoB, 3aMETOK, CIIEIIMaTIbHBIX CHMBOJIOB.
OcHoBbl co3nanus coopok. Coznanue coopku u3 Habopa aetaneit. OnpeneneHue u
Ha3HAYEHHUE B3aUMOCBsI3ed MEXK Iy JeTansiMu B cOopke. [IpoBepka cOopku Ha
unteppepenurto. OcHonsl padoTel B ANSY'S Workbench. Umnopt CAD ¢aiinos.
Ha3nauenue marepuanoB B Engineering Data. [loctpoenue cetku. CtaTnueckuii
IPOYHOCTHOM pacueT OTAEeIbHOMN Aertanu. Hactpoiika pemenus. BeiBoa pe3ysnbratoB
pacueToB, ux 00padoTka u 3kcnopT. CTaTHuecKuii MPOYHOCTHOU pacueT cOOpKH. 3aaHue
TpaHUYHBIX YCIOBHUM. 3aaHue cBsi3el Mexay Tenamu B Mechanical, KoHTakToB.
Hacrpoiika pemenus. Pe3ynbraTsl pacueToB U ux oopadortka. [lapamerpusaiius pacyeTos.
Brenenue B nuramuky. Knaccudukamus 3agau aunamuku. lemmnduporanue B ANSY'S
Mechanical. Pacuet coOcTBeHHBIX YacToT U (hopM KoseOanuii. MoganbHBIN aHAU3.
IMapmonunueckuii ananu3. CekTpaibHblid aHAIN3. AHAIW3 ClydyalHOW BUOpanuu. AHanu3
NEPEXOAHBIX TIporieccoB. DPheKTUBHBIC METObI HamrcaHusi MakpocoB APDL s
ANSYS Mechanical APDL. OcHoBHI s13bIKa apameTpudeckoro mogenuposanus APDL.
[Ipumenenune komana Ha APDL B ANSYS Mechanical B cpene ANSYS Workbench.

2. Komnerenuuu ody4yawmerocsi, opmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrieTeHI1un) OOy4eHUs 110 TUCIUTUTHHE

3HaeT: OCHOBHBIE TIOHSATHUS U MPUHITUIBI PAOOTHI
nakeToB mporpamm SolidWorks u ANSY'S
'Workbench

'YMmeeT: co3nasaTh 3D-Monenu nerainen u
MEXaHU3MOB, IPOrPAMMHUPOBATH C TOMOLIBIO
rnapaMmeTpuieckoro Mmoaenupoanusi APDL
MeeT npaKTHUEeCKUNA ONBIT: MPOBEACHUS
MPOYHOCTHBIX PACUETOB JJIS PEIICHUS 3319
CTaTHKH, BHOPAIIMOHHOTO aHAJIM3a U TUHAMUKHY;

[TK-5 CriocoGeH opraHn30BBIBaTh aHATUTHIECCKHE
paboThI U COCTABIATh HHPOPMALTMOHHO-
aHanUTU4YecKue oTyeThl B obmactu UT-
IIPOEKTUPOBAHUS




COCTaBJICHUA I/IH(l)OpMaL[I/IOHHO-aHaJII/ITI/I‘IeCKI/IX
OTYCTOB

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedens MOCIETYIOMUX AUCITUTITHH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT

Cemunap "CoBpeMeHHbIE TEXHOJIOTUM aHATU3a

He npeanycMoTpeHs!
I[aHHI)IX" peny p

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IECHTA, HEOOXOIUMbBIM
IIPY OCBOCHUH JIAHHOM JAUCIMIUIUMHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimaa TpeboBanus

3HAET: OCHOBHBIC ATAITbl K METOIBI 00PAOOTKH
DKCIEPUMEHTAJIbHBIX JAHHBIX C Y4ETOM
HEYCTOMYMBOCTH MCIOJIb3yEeMO MaTEMaTUYECKOM
MOJIEJIM, OCHOBHBIE ITOHATHUS TEOPUH BEPOATHOCTH,
MaTeMaTU4eCcKOil CTaTUCTUKU U KOJMUYECTBEHHbIX
METOZ0B aHAJIM3a JIaHHBIX; BO3MOXXHOCTH U
OrpaHUYEHUS U3y4aeMbIX METOJOB aHAJIN3A;
OCHOBHBIE METO/IbI U CPEJICTBA MOITYUECHMSI,
XpaHEeHUs U TiepepaboTKu HHGOPMAIINKN YMEET:
[IPOBOJIUTH AHAJIN3 U OLIEHNUBATh a/IEKBATHOCTh
[OJTy4YEHHBIX YUCIIEHHBIX PE3YJIBTATOB, OAOUPATh
METOZB! KOJIMYECTBEHHOIO aHAJIN3a JaHHbIX M10]]
HCCIIEI0BATENICKUE BOIIPOCHI, IPOBOAUTE aHAIU3 U
CemuHnap "CoBpeMEHHBIE TEXHOJIOTUU aHAJIN3A UHTEPIPETUPOBATH €TI0 PE3YJIbTAThI; IPUMEHITh
TTAHHBIX " W3yUYCHHbIE METO/IbI U CPEACTBA MOJIy4EHUs,
XpaHEHUs, IEPEPaOOTKU U TPAHCISILUN
MH(QOPMaLUK TOCPEACTBOM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOrUM MMeeT nmpakTuyeckui
OIIBIT: UCIIOJIB30BAaHHSI METO/I0B MaTEMAaTHYECKOTO
MOJEIMPOBAHUS CIOKHBIX CUCTEM U COCTaBICHUS
OTYETOB I10 PEe3yJIbTaTaM HCCIeI0BaHuM,
[OCTPOEHUS MOZEJIEN aHAJIN3a C IOMOILBIO
[pa3IMYHBIX METO/I0B, COAEPHKATEIBHOIO U
CTAaTHUCTUYECKOTO ONUCAHUS PE3YJIBTATOB aHAJIN3A;
OLIEHKU MX COOTBETCTBUSI UCCIIE0BATEIBCKOMY
BOIIPOCY; UCIIOJIb30BaHUS COBPEMEHHBIX
KOMIIbIOTEPHBIX TEXHOJIOIMH XpaHEeHN,
nepepabOTKU M TPAHCISIIMK UHPOPMAITIH

4. O0béM 1 BUABI YUeOHOIT padoThI

OO6mas TpyaA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,5 4. KOHTaKTHOM
paboThl

B Pacnipenenenue
. cero
Bun yueOHOM paboThI 10 CEMECTpPaM B yacax

4acoB
Homep cemectpa




3
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
Ayoumopnvie 3aHAmus: 48 48
Jlexumu (JI) 16 16
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIJIN) IPYTHE BUIBI 37 37
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,5 53,5
Coznates 3D-moznenp mexannzma B SolidWorks u mpousBectu
pacueT Ha MPOYHOCTH ofHOM neTanu B makete ANSYS Workbench 33,3 333
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 6,5 6,5
By koHTpos (3a4eT, qud.3a4et, IK3aMeH) - nud.3auer
5. ConepkaHue TUCHMIIMHBI
Ne HaiMeHOBaNHE PasieloB AHCIHITHHEL OO0beM ayaUTOPHBIX 3aHATUN IO BUJIAM B 4acax
paznena Bcero JI 113 JIP
1 |U3yuenue nakera SolidWorks 20 6 14 0
2 |U3yuenue nmakera ANSYS Workbench 18 6 12 0
3 |U3yuenue naketa ANSYS APDL 10 4 6 0
5.1. Jlekuun
Ne Ne Koa-
nexuuulpasena HanMeHoBaHHe MM KpaTKOE COJEPIKaHUE JIGKITMOHHOTO 3aHSATHS BO
4acoB
Llenb u 3anaun nuctumianabl. OcHoBBI U uHTEpdeiic SolidWorks. Mertoauka
1 1 |moctpoenus 3D-moneneii B nakere SolidWorks. Co3nanue scku3za. Pabora ¢ 2
hckuzamu B mporpamme SolidWorks.
OCHOBBI CO3/1aHMS TBEPIOTENBHBIX jJeTanei B mporpamme SolidWorks. Co3nanue
) | [reramm MpOCTON reoMeTpudeckoit popmel. Co3aHue AETaIH CO CIONKHOM )
reoMeTpudeckoit popmoit. Coznanue cpaBouHoi reomeTpun. Co3manue
yeprexxen u3 Mozaenu. [IpoctaHoBka pa3MepoB, 3aMETOK, CIIEHIUAIIBHBIX CUMBOJIOB.
OcHoBbI co3nanus coopok. Coznanue coopku 3 Habopa netaneit. Onpenenenue u
3 1 |Ha3HaueHWe B3aMMOCBSI3El MEXIy JeTainsiMu B coopke. [IpoBepka cOopku Ha 2
UHTEPEPEHIHIO.
Ocnossl pabotel B ANSYS Workbench. Umnopt CAD ¢aiinos. Haznauenue
4 5  [Marepuaios B Engineering Data. [loctpoenue cetku. CtaTuueckuii IpOYHOCTHOM >
pacueT oTaensHOM netanu. Hactpoiika pemenus. BeiBoa pe3ynbsTaToB pacueToB,
X 00paboTKa U SKCIOPT.
CraTndeckuil IpOYHOCTHOM pacdyeT cOOpKU. 3a/laHue TPAaHUYHBIX yCIOBHI.
5 2 |3aganue cBs3eil Mexay TenaMmu B Mechanical, kontaktoB. Hactpoiika perienus. 2
Pesynbrarel pacueToB U ux oopabotka. [lapamerpuzanus pacyeTos.
Brenenune B quHaMuky. Kimaccudukanmst 3agaq muHamuku. Jlemndupoanue B
6 5 ANSYS Mechanical. Pacuet coOcTBeHHBIX 4acTOT U (HopM KosneOaHui.
MonansHblil ananu3. 'apmonnyeckuit ananu3. CrieKTpaibHBINA aHATU3. AHAIN3
CiTy4aifHON BUOpanuu. AHaIU3 NEPEXOIHBIX IPOIECCOB.
DddexkTuBHBIC MeTOAB! Hanucanus MakpocoB APDL s ANSYS Mechanical
7,8 3 |APDL. OcHoBsI s13bIKa TapameTpuyeckoro moaenuposanus APDL. Ilpumenenune
koman Ha APDL B ANSY'S Mechanical B cpene ANSYS Workbench.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI




No

SaAHATUS]

Ne
paszenal

HanmenoBanwne nimm KpaTKO€ COACPKAHUC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
JacoB

Mento nporpammbl SolidWorks. /Tucnieruep komana. JlepeBo KOHCTPYHPOBaHUSI.
Menexep cBoiicTB. UHCTpyMEHTHI yripaBieHHs BUJIaMU U OTOOpaKEHUSI MOJIEIH.
HacTtpoiiku mporpamMmsl 1 cBoiicTBa TokyMeHTa. Hactpoliku nunrepdeiica.

2,3

OcHoBHbIe OHATHA. PexxuM pepaktupoBaHus 3cku3a. CrocoObl BKIIIOUEHUS
peXMMa pelakKTUPOBAHUS ICKHU30B, CIOCOOBI 3aBEPIICHUS PEXKUMa
pelakTUpOBaHus cku30B. [laHens nHCTpyMeHTOB scku3a. Co3aaHne 0ObeKTOB
hcku3a. HanoxeHnue reoMeTpu4ecknx B3auMOCBA3€H B ACKH3€e. IHCTpyMEHThI
hckuza. CozaHue cKpynieHuil u ¢acok. JInHeHbI 1 KpyroBoif MacCHBBI.

OCHOBBI cO3/1aHMsI TBEPIOTENBHBIX JeTanel B mporpamme SolidWorks.
Vcrionp30BaHue 3CKHM3a JIIsl CO3/IaHus TBEPBIX Tell. TpeOoBaHUS K ICKU3Y.
[IpaBuiia co3aanus U HacTpoiika 3neMeHToB. Co31aHKe CITPABOYHON TeOMETPHUH.

KonTpomnbsHas Touka Nel. Co3gaHue oTBepCTHI MO KPEMEK, BHIPE30B, GacoK 1
CKpymieHui. MaccuBel U 3epkajibHOe oTpaxkeHne. Co3znaHue yepTexen u3
Monenu. [IpocraHoBka pa3MepoB, 3aMETOK, CIIEUATIBbHBIX CHMBOJIOB.

6,7

KonTponbsaas Touka Ne2. OcHOBBI co3faanust coopok. MoaenupoBanue «CHU3Y
BBepX». CrIoCOOBI BCTABKU FOTOBBIX KOMIIOHEHTOB B cOOpKy. Pabora ¢
WHCTPYMEHTaMH MECTOIOJIOXKEHHSI, OpPUEHTAIIUU KOMIIOHEHTa. ConpsiKeHHe.
Crnioco6bI co3nanus conpspkeHnid CTaHnapTHbIE CONpsKeHUs. JloMoIHUTeNbHbIE
COTpsiKEHUs (CUMMETPUYHOCTD, MpuHa). [IpoBepka cOopku Ha
UHTEPEPEHIIHIO.

8,9

KonTposbHas Touka Ne3. OcHoBsl 1 uHTepdeiic ANSYS Mechanical. OcHoBBI
pabotel B ANSYS Workbench. Umnopt CAD d¢aiinos. Pabora co cBoiicTBamu u
marepuanamu B Engineering Data. [Toctpoenune cetku. O1ieHKa KauecTBa CETKH.
Crarnyeckuii MpOYHOCTHON pacueT OTMEIbHOM neTanu. 3alaHie TPaHUIHBIX
ycnoBuid. Hactpoiika pemenus. BeiBoa pe3ynbratoB pacyeToB, ux o0padoTka u
SKCIOPT.

10,11

Crarudeckuil MPOYHOCTHOM pacyeT COOpKH. 3ajaHie TPAaHHYHBIX YCIOBHHA.
[IpunoskeHue Harpy3oK K Tenam. 3ajlaHue KOHTAKTOB, CBSI3€H MEXy TeJIaMH B
Mechanical. Hactpoiika permenus. Pe3ynbrarsl pacueToB u uX 00paboTka.
Ocob6ennoctn oomeHa ganHbiMA ¢ CAD-nakeramu. [Tapamerpusarus pacueTos.

12,13

KonTponbHas Touka Ne4. Pemenne 3amay nuaamuku B ANSY'S Mechanical.
3ananue gemrndupoBanus. PacueT coOCTBEHHBIX 4acTOT U (HhopM KosieOaHUH.
MonanbHbli aHanu3. 'apmonndeckuii ananu3. CeKTpaibHBIN aHaIu3. AHaAIU3
cily4aifHOM BUOpanuu. AHaJIu3 NEPEXOAHBIX IPOLECCOB.

14-16

OcHOBBI s13bIKa TapaMeTpuueckoro MozenupoBanust APDL. M3yueHne oCHOBHBIX
koMaH/l. [locTpoeHre Mojienu U peleHne 3aa4y Ha IPOYHOCTh € IOMOILIbIO

komang Ha APDL B ANSYS Mechanical B cpene ANSYS Workbench.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa

Brimonuaenue CPC

Crnucok nureparypsl (¢ yKkazaHUEM

ITogsun CPC pas3zenos, as, CTpaHuI) / ccbuika Ha  [CemecTp

peCcypc

Koi-
BO
JacoB

Cosnares 3D-Moneirs Mexannu3Ma B Camnoxunkos C.b. OcHOBBI

SolidWorks 1 npousBectu pacuet Ha aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS 3

npouHOCTh 0fHOM netanu B makete ANSYS [meraneii ¢ ucnonp3oBanuem SolidWorks u

53,5




'Workbench

I.

Ansys Workbench. Yue6noe nocobue. 2016

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCHI.

6.1. KouTpoabubie meponpusitusa (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISt

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oamn

HOprI{OK Ha4yHCJIEHUs 0aioB

YVuu-
THIBA-

eTCs B
[TA

Texymui
KOHTPOJIb

KonTtponbHas
Touka Nel

5: CTyaeHT BBIIOTHUI TOCTPOCHUE
TPEXMEPHOU MOJIEIIU TI0 3aJJaHHOMY YEPTEKY
JeTaJld B yCTAHOBJICHHOE BpeMsl (45 MUHYT).
3aaHe BHIMOJIHEHO 0€3 OUTMOOK C TOYHBIM
COOJTIOZICHHEM BCEX YKa3aHHBIX Pa3MEpOB,
MpUBEICHHBIX Ha yepTexe. K momoru
[pPeroiaBaTes P MOCTPOCHUU MOJIENIN HE
npuderai.

4: CTyeHT BBINIOJIHUI TOCTPOCHUE
TPEXMEPHOU MOJIEIIU TI0 3aJJaHHOMY YEPTEKY
JeTaJld B yCTAHOBJICHHOE BpeMsl (45 MUHYT).
3aaHue BHIMOJIHEHO 0€3 OUTMOOK C TOYHBIM
COOJIIOZICHHEM BCEX YKa3aHHBIX Pa3MEpOB,
[IPUBEICHHBIX Ha yepTexe. B nponecce
MOCTPOEHUS MOZICNIN TIPEeToiaBaTellb Aena
KOPPEKTUPOBKH M OKa3bIBAJI HE3HAUUTEIHbHYIO
MTOMOIIIb.

3: CTyeHT He ycren BBIMOJTHUTH MOCTPOCHUE
TpEXMEpPHOU MOJIENH IO 33IaHHOMY YEPTEKY
NIeTau B yCTAHOBIICHHOE BpeMs (45 MUHYT).
3a yCTaHOBIIEHHOE BpeMs TOCTPOMII
OOJBIITYIO YaCTh MOJICJIH O€3 OMTUOOK C
TOYHBIM COOIOIEHUEM BCEX YKa3aHHBIX
pa3MepoB, MPUBEACHHBIX HA YEPTEKE.

2: CTyIeHT He ycrell BBIIOJIHUTh TOCTPOSHHUE
TPEXMEPHOU MOJIEIIU TI0 3aJJaHHOMY YEPTEKY
JeTald B yCTAHOBJICHHOE BpeMsl (45 MUHYT).
3a yCTaHOBJIEHHOE BPEMSI TTOCTPOMIT YacTh
MOJICITH.

1: CtyneHT He ycren BBIMOIHUTH TOCTPOCHHE
TpEXMEpPHOU MOJIENH IO 33IaHHOMY YEPTEKY
NIeTaJu B yCTAHOBIICHHOE BpeMs (45 MUHYT).
3a yCTaHOBIEHHOE BPEMS TIOCTPOMIT MAITYIO
qacTh MoJieTu. [I0CTOSIHHO TIPOCHIT TOMOIITH
npenoaasarens. HeBepHo 3aman pazMepsl
NeTalu.

0: CTyneHT He ycren BBIMOJIHUTH TOCTPOSHHUE
TPEXMEPHOU MOJIEIIU TI0 3aJJaHHOMY YEPTEKY

JeTaJId B YCTAHOBJICHHOE BpeMsl (45 MUHYT).

OK3aMCH|




CTyIIGHT HadaJl BEIIIOJHCHUEC 3aJJaHusA, HO
OCTAaHOBMJICA HA IMMOCTPOCHHUHU 3CKH3a MOJACIIN.

Texymui
KOHTPOJIb

KonTtponbHas
Touka No2

S: CTyIeHT BBINOJIHUI TOCTPOCHHUE
TPEXMEPHON MOJIENIN T10 3aJaHHOMY YEPTEKY
JIeTaJli B yCTAHOBJIEHHOE BpeMsl (45 MUHYT).
3aaHue BBINOJIHEHO 6€3 OMNOO0K C TOUHBIM
COOJIIOZICHHEM BCEX YKa3aHHBIX Pa3MEpOB,
[IpUBEIEHHBIX Ha uepTexe. K momoiu
[IperoiaBaTeis P MOCTPOSHUN MOJIENIN HE
npuoderan.

4: CTyIeHT BBIIIOJIHUII IOCTPOCHUE
TPEXMEPHON MOJIENIN IO 3aJaHHOMY YEPTEKY
JIeTaJld B yCTAaHOBJIEHHOE BpeMsl (45 MUHYT).
3aaHue BBINOJIHEHO 06€3 OMNOO0K C TOUHBIM
cOOJIIOZICHHEM BCEX YKa3aHHBIX Pa3MEpOB,
[IPUBEJICHHBIX Ha uepTexe. B npouecce
[MOCTPOEHUS MOZIENIN IPEToiaBaTellb JAea
KOPPEKTUPOBKH U OKa3bIBaJl HE3HAUNUTEIBHYIO
[TOMOIIIb.

3: CTyaeHT He ycIien BBIIIOJIHUTE IOCTPOEHHE
TpEXMEPHON MOJIENIHN IO 3a/IaHHOMY YEpPTEKY
JIeTajIl B yCTAHOBJICHHOE BpeMs (45 MUHYT).
3a yCTaHOBJIEHHOE BpEMS TIOCTPOUIT
OOJIBIIYIO YaCTh MOJIENH 6€3 OINOOK C
TOYHBIM COOTIOIEHUEM BCEX YKa3aHHBIX
[pa3MepoB, IPUBEICHHBIX HA YEPTEXKE.

2: CTyIeHT He ycrel BBIIOJIHUTh TOCTPOCHHE
TPEXMEPHON MOJIENIN T10 3aJaHHOMY YEPTEKY
JieTaJli B yCTAHOBJIEHHOE BpeMsl (45 MUHYT).
3a yCTaHOBJIEHHOE BpEMS IIOCTPOMII 4aCTh
MOJIEITH.

1: CTyneHT He ycneln BBIIOJIHUTD TOCTPOEHUE
TpEXMEPHON MOJIENIHN IO 3a/IaHHOMY YEpTEKY
JIeTajIl B yCTAHOBJICHHOE BpeMs (45 MUHYT).
3a yCTaHOBJIEHHOE BPEMS TIOCTPOMIT MAIIYIO
qacTb Mozeu. [locTosHHO pocui momMomu
npenonaasaresns. HeBepHo 3a1an pazmepsl
NETaJIH.

0: CtyzeHT He ycreln BBINOIHUTh NOCTPOEHUE
TPEXMEPHON MOJIENIN T10 3aJaHHOMY YEPTEKY
JieTaJli B yCTAHOBJIEHHOE BpeMsl (45 MUHYT).
CryneHT Hauan BBIIIOJHEHHE 3a/1aHNUs, HO
OCTAHOBMUJICS] HA MOCTPOEHUU ICKU3a MOJIEIIH.

ODK3aMCH

Texymui
KOHTPOJIb

KonTtponbHas
Touka No3

5: CTyaeHT BBIOJIHWII TOCTPOEHUE
TPEXMEPHON MOJENIN U CO3/1aJl UEPTEK
NeTalld o MOCTPOEHHOM paHee MOJIEH B
yCTaHOBIIEHHOE BpeMs (45 MUHYT). 3ajaHue
BBITIOJIHEHO 0€3 OIMMOOK ¢ TPOCTAaHOBKOM HA
yepTeke BceX HeOOXOAUMBIX pa3MepoB,
JTIOITyCKOB, IIepoxoBarocteit u T.4. K momoru
MpernoaBarelis Ipy MOCTPOSHUH MOJIENTH He
npuderai.

4: CTyeHT BBINIOJIHWI IOCTPOEHUE
TPEXMEPHOU MOJIENIN U CO3/1aJl UEPTEK
JIeTaJIM 110 MOCTPOSHHOM paHee MOJIEH B

yCTaHOBJIEHHOE BpeMms (45 munyT). 3a1anue

OK3aMCH|




BEITIOJTHEHO 0€3 OITMOOK C IPOCTAaHOBKOW Ha
yepTeke BCeX HEOOXOIMMBIX Pa3MepOB,
JTOITyCKOB, IIEPOXOBATOCTEN U T.1. B
porecce MOCTPOEHUS MOACIN
[IpPENo/1aBaTeNb Jeall KOPPEKTUPOBKU U
OKa3bIBaJl HE3HAYUTEIHHYIO TOMOIIIb.

3: CTyaeHT BBIIOJIHWI TOCTPOEHUE
TpEXMEpPHOU MOJIENIH, HO HE yCTIen
BBITIOJTHUTD YEPTEXK JIETAIH 110 TOCTPOCHHOMN
paHee MOJIeNTd B yCTAaHOBJIICHHOE BpeMst (45
MuHYT). Co31ana OoJbIlas 4acTh YepTexa
0e3 ommOOoK ¢ MPOCTAHOBKOM BCEX
HEOOXOIMMBIX Pa3MepoB, JO0MYCKOB,
[IEPOXOBATOCTEN U T.I.

2: CTyZIeHT BBIIIOJIHWI IOCTPOEHUE
TpEXMEPHOU MOJIENIN, HO HE yCIIed CO3aTh
YepTEXK JAETAJM 110 TOCTPOECHHOW paHee
MOJIETTH B YCTAHOBJIICHHOE BpeMs (45 MHUHYT).
3a yCTaHOBJIEHHOE BPEMS BBIIIOJIHUI YaCTh
yepTexka, 0e3 IPOCTaHOBKU Pa3MepOB,
JIOITYCKOB U LIEPOXOBATOCTEH.

1: CTyieHT BBIMOJIHUI TOCTPOCHHUE
TPEXMEPHON MOJIEIIN, HO HE YCIIEI
BBITIOJTHUTD YEPTEXK JIETATH 110 OCTPOCHHOMN
paHee MOJIENN B YCTAHOBIIEHHOE BpeMs (45
MUHYT). 32 yCTAHOBJICHHOE BPEMsI BBHITTOJIHUI
MaJIyI0 4acTh YepTeka, 0e3 IpOCTaHOBKU
pa3MepoB, JOIMYCKOB U IIEPOXOBATOCTEH.

0: CTyneHT He ycIien BBIIOJIHUTE IOCTPOEHHE
TpEXMEPHOU MOJIENIN M0 33/IaHHOMY YEpPTEKY
JIeTaJIi B yCTAHOBJIIEHHOE BpeMsl (45 MUHYT).
CTyZneHT He MPUCTYIUI K BBIITOJHEHUIO
3a/1aHusl.

Texymui
KOHTPOJIb

KonTtponbHas
Touka No4

5: 3aaHue BHITIOTHEHO 6€3 BUAUMBIX
HEJI0YETOB B YCTAaHOBJIEHHOE BpeMs (45
MUHYT).

4. CTyeHT He ycres BBIITOJIHUTh 3a/1aHUE B
yCTaHOBJIEHHOE Bpems (45 munyT). [locne
OTBEJICHHOTO BPEMEHHU CTY/IEHT J0/eal
3aanue 0e3 BUIUMBIX HEJ0YETOB.

3: CTyzieHT He ycrneln BBINOJHUTH 3a/IaHHE B
ycTaHOBJIeHHOE Bpems (45 munyT). [lomyqmn
HEKOPPEKTHBIN pe3ynsbrar. [locne
MCIIPaBIICHUS] HEIOUETOB 3a/laHue ObLIO
3aBepLICHO.

2: CTyAeHT caMOCTOSATEIbHO HE CMOT
BBITIOJIHUTD 33/IaHUE B YCTAHOBJIEHHOE BPEMSI.
J171s BEIIOJTHEHMS 33/1aHUs TOTpeboBaIach
MMOMOIIIb TTPETOIaBaATENS.

1: CTyneHT caMOCTOSATEIBHO HE CMOT
BBITIOJIHUTD 3a/JaHUE B YCTAHOBJIEHHOE BPEMSI.
J171s BEIIOJTHEHMSI 33/1aHUs TOTpeboBaIach
[MOMOIIIb TTPENOIaBaTEN s, MOCIIe KOTOPOM
CTYJIEHT TakK U He pa3zolpaics ¢
MPEIOKEHHBIM 33JTaHUEM.

0: CTy,I[eHT 3aBCPIINJI BBITIOJIHCHUC 3aJaHUA

DK3aMCH




Ha Ha4YaJIbHOM J3TalIC.

Texymnii
KOHTPOJIb

CemecTpoBoe
3aganue Nel

5: CTyZeHT BBINOJHUI TOCTPOECHUE COOPKU
MeXaHH3Ma [0 33/IaHHBIM YepTexkaM JeTanei
B yCTaHOBJIEHHOE BpeMms (110 1 HOsOps).
3agaHne BBIIOIHEHO 0€3 OIMOOK C TOYHBIM
COOMTIO/IEHNEM BCEX yKa3aHHbIX pa3MepoB,
[pUBE/ICHHBIX Ha yepTexax. Bee neranu
COOPKH COTIPSKEHBI APYT C APYTOM.
WuTepdepeHun Mex 1y J1eTaasiMU HET.

4: CTyeHT He yCIell BBIIOJIHUTD TOCTPOEHUE
cOOpKU MeXaHU3Ma 10 3a/IaHHBIM YepTexam
NeTajiell B yCTaHOBJIEHHOE BpeMst (10 |
HOsIOps1). 3a/1aHuE BBINOJIHEHO 0€3 OIHOOK C
TOYHBIM COOJTIOZICHHEM BCEX YKa3aHHBIX
pa3MepoB, IPUBEIEHHBIX HA yepTexax. Bee
neTann cOOPKU COMPSKEHBI IPYT C IPYTOM.
HuTepdepeHun Mex 1y J1eTaasiMU HET.
3aaHKe BBINOJIIHEHO B CPOK J10 1 exadps.

3: CTyZleHT He yCIell BBIMOIHUTh MOCTPOEHUE
cOOpKH MeXaHU3Ma 110 3aJJaHHBIM YepTeKaM
neTayiell B ycTaHOBJIEHHOE Bpemst (10 1
HOs10ps1). 3a/1aHKe BBIMOJIHEHO 6€3 OINOOK ¢
TOYHBIM COOIOIEHUEM BCEX YKa3aHHBIX
pa3MepoB, IPUBEIEHHBIX HA yepTexax. Bee
neTaiu COOPKU COTPSIKEHBI IPYT C IPYTOM.
HuTepdepeHin Mex 1y JeTansiMu HeT. Bo
BpEMSI BBITIOJIHEHHUS 3aJJaHUS CTYJEHT YacTo
oOparacs 3a MOMOIIBIO K MTPEroJaBaTeio.
2: CTyZIeHT He ycres BBIIOJIHUTh TOCTPOCHHE
cOOpKH MeXaHU3Ma 110 3aJJaHHBIM YepTeKaM
neTasiell B ycTaHOBJIEHHOE Bpemst (10 1
HOs10ps1). 3a/1aHKe BBINOJIHEHO 6€3 OINOOK ¢
TOYHBIM COOIOIEHUEM BCEX YKa3aHHBIX
pa3MepoB, IPUBEIEHHBIX HA yepTexax. Bee
neTad COOPKU COTPSIKEHBI IPYT C IPYTOM.
WuTepdepeHnn Mex 1y JeTansiMi HeT.
3a/ilaHue BBIMOJIHEHO MPU HETIOCPEICTBEHHOM
Y4aCTHH TpEenoaaBaTels.

1: CtyzeHT He ycnen BBINOJIHUTh TOCTPOEHHE
cOOpKH MeXaHU3Ma 110 3aJJaHHBIM YepTeKaM
neTasiell B ycTaHOBJIEHHOE Bpemst (10 1
HOSIOpsT). 3a/1aHue BBIMOJIHEHO C OMUOKaMU 1
HeTOYHOCTSIMU. [locTpoeHb! He Bce
HEOOXOIUMBIE JIETANN JJIS TIOCTPOCHHUS
cOoopku. Bo BpeMs BbINOIHEHUS 3a/1aHUS
CTYIEHT 4acTO 00palacs 3a MOMOIIbIO K
[PETo/1aBaTelNo.

0: CTyneHT He ycIieln BhIIIOJIHUTE IOCTPOEHHE
cOOpKM MeXaHU3Ma 10 3a/laHHBIM YepTexam
NeTajell B yCTaHOBJIEHHOE BpeMmst (10 |
HOsIOpsT). 3a/1aHKE BBITTOJIHEHO YaCTUYHO,
[IOCTPOEHO HE3HAYUTEIBHOE KOJINYECTBO
MIPOCTBIX JAETAJICH.

OK3aMCH|

Texymnii
KOHTPOJIb

CemectpoBoe
3aganue No2

5: 3agaHue BBHITOIHEHO 0€3 BUINMBIX
HEJ0UYETOB B YCTaHOBIIEHHOE BpeMs (10 15

nexaopsi).

OK3aMCH|




4: CTyIeHT He ycIiel BBIIOJHUTH 33/IaHuE B
yCcTaHOBJIEHHOE Bpems (10 15 nexadpsi).
[locie OTBEIEHHOTO BPEMEHU CTYACHT
nmozenan 3aJaHre 0e3 BUIUMBIX HEJOYETOB.
3: CTyzeHT He ycren BBINMOJIHUTH 3aJJaHue B
yCTaHOBJIEHHOE BpeMs (10 15 nexadpsi).
[Tosyunn HekoppeKTHbIN pesyasrar. [locie
WCIIpaBJICHUS HEA0YETOB 3aJaHue OBLIO
3aBEPILECHO.

2: CTyIeHT CaMOCTOSITEJIbHO HE CMOT
BEHITIOJTHHUTH 33/IaHUE B YCTAHOBIICHHOE BpEeMs
(mo 15 nexaOpst). {1t BBIMOTHEHUS 3aTaHUS
moTpeboBaIach MOMOII PEoaBaTells.

1: CtyzeHT caMOCTOSITENTbHO HE CMOT
BEHITIOJTHHUTD 33/IaHUE B YCTAHOBIICHHOE BpEMS
(mo 15 nexaOpsi). [t BBIMOTHEHUS 3a1aHUS
noTpeboBaIachk MOMOIIL PEoIaBaTels,
MMOCJIE KOTOPOH CTY/ICHT TaK M HE pa3o0pacs
C TPEAJIOKEHHBIM 33JJaHUEM.

0: CryneHT 3aBepIlInI BHITOITHEHUE 3aJaHUS
Ha HayaJIbHOM JTalle.

IIpome-
JKyTOYHAas
arTecTanus

ATtTecTanus

5: CTyaeHT BBIIIOJIHWI TOCTPOEHUE
TpEXMEpPHON MOJENIN/COOPKH U BBITIOTHII
[IPOYHOCTHOM pacueT JeTaiu B
yCTaHOBJIEHHOE BpeMms (2 Jyaca). 3agaHue
BBINOJIHEHO 0e3 omunbok. K momornu
[IperoaBaTesst Mpu MOCTPOSHUN MOJENH U
[pOBEIEHHs pacyeTa He npuderas.

4: CTyIeHT BBINOIHWI IOCTPOEHUE
TpEXMEpPHOU MOJEH/COOPKH U BHITIOTHILT
[IPOYHOCTHOM pacueT AeTaiu B
yCcTaHOBJICHHOE BpeMs (2 yaca). 3agaHue
BBITIOJIHEHO 0e3 ommoOok. B mporecce
[IOCTPOEHUS MOZEIN U MPOBEICHUS pacyeTa
[IperoiaBaTeb Jeajl KOPPEeKTUPOBKU U
OKa3bIBaJl HE3HAYNUTEIBHYIO TOMOIIIb.

3: CTyZeHT BBINTOJIHWI ITIOCTPOECHUE
TpeXMEepHOU MOAETN/COOPKH, HO HE yCIIem
BBITIOJTHUTH IPOYHOCTHOM pacyuer AeTanu B
yCcTaHOBJICHHOE BpeMs (2 yaca). Mozenb
MOCTPOEHA MOJTHOCTHIO, TPOYHOCTHON pacyeT
3aKOHYEH Ha 3Talle NOCTPOEHUS CETKU
KOHEYHBIX 2JIEMEHTOB U 33/1aHHS KOHTAKTHBIX
aJITOPUTMOB.

2: CTyIeHT BBIIOJIHWII IOCTPOEHUE
TpeXMEepHOU MOAETN/COOPKH, HO HE yCIIem
BBITIOJTHUTH IPOYHOCTHOM pacuer AeTanu B
ycTaHOBJICHHOE BpeMs (2 yaca). 3a
YCTaHOBJIEHHOE BPEMSI BBITIOJIHII TOJIBKO
[IOCTPOEHUE MOAECIIH.

I: CTyneHT 4acTUYHO BBIITOJIHWI TOCTPOEHUE
TpeXMEepHOU MOAETN/COOPKH U HE yCIien
BBITIOJTHUTH IPOYHOCTHOM pacuer AeTanu B
ycTaHOBJICHHOE BpeMs (2 yaca). 3a
yCTaHOBJIEHHOE BpeMsl He JI0 KOHIIa

BLIITOJTHUJI ITOCTPOCHUC MOACIIN, K

DK3aMCH




[IPOYHOCTHOMY pPacyery He IMPUCTYIIAL.

0: CTtyzieHT He ycreln BBIMOIHUTh MOCTPOEHUE
TPEXMEPHOU MOJIEIIH 110 3aJaHHOMY YEPTEKY
NeTaau B yCTAaHOBIGHHOE BpeMs (2 Jaca).

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomesxyrounoii arrecranui | [Iponenypa nposeneHus Kpurepun onenuBanus

3K3aMeH coOeceoBaHue B coorBeTcTBHH C 11I. 2.5, 2.6 [lonoxeHus

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIICTCHIINH €3YJIbTaThl OOYUYCHUA
4 Y 1123 [afs[6
K5 3HaeT: OCHOBHbIE MMOHATHUS M MIPUHIUIBI paOOTHI TAKETOB IPOrpamMM ANEEAEN
SolidWorks 1 ANSYS Workbench
K-S 'YMmeeT: co3naBath 3D-Monenu getanei 1 MEXaHU3MOB, IPOTPAMMMPOBATH C ANNEA

MOMOIIBIO MapameTprudeckoro moaenupoBanusi APDL

Mmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT: MPOBEACHUA MPOYHOCTHBIX paCY€TOB JJIA
[1K-5 pClICHUA 3a1a4 CTAaTUKH, BI/I6paI_II/IOHHOTO aHaJin3a 1 JMHAMHKHU; COCTaBJICHUA H -
I/IH(bepMaHI/IOHHO-aHaJ'H/ITI/I‘IeCKI/IX OTYCTOB

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. Kamnyn, A. b. Ansys B pykax unxeHnepa [ Tekcr]| mpakt. pyk. A. b.
Kamyn, E. M. Mopo3zos, M. A. Ondepsera ; npeauci. A. C. [llaackoro. - U3m.
ctep. - M.: URSS : JINBPOKOM, 2014. - 269 c. u.
2. JIu, K. OcnoBsl CAIIP: CAD/CAM/CAE K. JIu. - CII6. u ap.: ITutep,
2004. - 559 c.

6) OononHumenbHas IUmepamypa:
1. Bacos, K. A. ANSYS [TekcTt] cripaB. nonb3oBarens K. A. bacos. - 2-¢
u3a., crep. - M.: JIMK-IIpecc, 2012. - 639 c. u.

8) omeuecmeenHule U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. 1. Idypos, U. A. TBepaoTENEHOE MOIECIHPOBAHUE C UCITOJIIB30BAHUEM
nporpammbl Solidworks [Tekcr] : yue0. mocobue / U. A. lllypos ; FOx.-¥Ypain. roc.
yH-T, Kad. Cranku u uncrpymenr ; FOYpI'Y. - UenaOunck : M3narenscto FOYpI'Y
,2007.-27 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. 1. Idypos, . A. TBepaoTEILHOE MOJCTUPOBAHUE C UCTIOJIH30BAHUEM
nporpammbl Solidworks [Tekcr] : yae6. mocodue / U. A. Illypos ; FOx.-Ypain. roc.



yH-T, Kad. Ctanku u uncrpyment ; FOYpI'Y. - Uenabunck : U3narensctBo HOYpI'Y
,2007.-27 c.

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

HanmenoBanue
No Bun peeypea s | bubnmorpaduyeckoe onucaHme
JUTEPATYPHI AIIEKTPOHHOMN
bopme
ONEeKTPOHHO- AnsimoBckuil, A.A. MnxenepHsle pacuetsl B SolidWorks
1 OcHoBHast oubnuoreyHas Simulation. [OnekTpoHHBIN pecypc| — DNeKTpoH. 1aH. — M.
nuTeparypa cucreMa : AMK Ilpecc, 2010. — 464 c. — Pexxum pocryna:
u3narenscTBa Jlans(http://e.lanbook.com/book/1319 — 3arn. ¢ skpana.
AnsimoBckuii, A.A. SolidWorks Simulation. rxenepHsIit
DIEKTPOHHO- )
aHaIu3 AJs NpodeccuoHaoB: 3aJauu, METO/bI,
JlonmomanTeIbHAS  [OMOMMOTEYHAS .
2 TenaTVDa cHCTeMa pEKOMEHALMH. [ DNEKTPOHHBIN pecypc] — DIEeKTpOH. AaH. —
patyp AIATCIECTEL HaHLM' : AMK IIpecc, 2015. — 562 ¢. — Pexum nocrymna:
A http://e.lanbook.com/book/69953 — 3ari. ¢ 3kpaHa.
Bepxotypkus, E.JO. UnTepdeiic u renepupoBaHue CETKH B
ANSY'S Workbench: yue6. mocobue o xypcy
DNEeKTPOHHO- .
Meronuyeckue «I'eomerpuueckoe monenuposanue B CAIIPY. [DnekTpoHHbIN
oubnuoreyHas
3 |mocobwust myst pecypc] : yueb. mocobue / E.FO. Bepxorypkun, B.H.
cucreMa .

[penoaaBaTeist m3natensera JaHs [Tamenko, B.b. [Taceukuii. — OnektpoH. nan. — M. : MI'TY
um. H.D. baymana, 2013. — 63 ¢. — Pexxum goctyna:
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HCpC‘I@HB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO o0ecCIIeueHH s :
1. Microsoft-Office(6eccpouno)

2. Dassault Systémes-SolidWorks Education Edition 500 CAMPUS(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepeyens ucnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -Uudopmarmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHbI

No OcHoBHOE 000pyIOBaHKE, CTEH IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3anstuit . J;I MPEeIyCTaHOBICHHOE MPOrPaMMHOE 00€CIIEUCHHE, UCTIONB3yEeMOE ISt
YA pa3IMYHBIX BUJIOB 3aHIATHI
[IpakTuyeckue 488a
Komnbrorepsl
3aHATHUS U ceMUHaph |(3)




