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Beenenne

PaGouas mporpamma muctmmuiiHbl « KOMIbTepHBI HWH:KeHEePHbIH aHa-
JIM3» COCTaBJE€HA B COOTBETCTBHM C TpeOOBaHUSIMU (efepaibHbIX TOCYIapCTBEH-
HBIX 00pa30BaTENbHBIX CTaHJAPTOB BBICIIEr0 0OpPa30BAHMS, YTBEPKIAEHHBIX MpPHU-
kazamMu MuHucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit denepaiuu no Harpas-
JICHUIO TIOATOTOBKH:

24.05.07 Camoneto- u Beproneroctpoenue (TC4a), npukaz MuHoOpHayku
Poccun Ne 1165 ot 12.09.2016.

1 AnHoTanus JUCHUIIIMHBI

HaumMeHnoBaHue . .
MCHHILTHHDI KOMHLTepHLIH I/IH)KeHeprII/I aHaJINu3
Lens [TproOpereHue U OCBOCHHUE CTYJCHTAMH TEOPETHYECKUX 3HAHUN M MPAKTUYECKUX
TUCIHMIUTAHBl | YMEHHUN B 00JIACTH MPOSKTUPOBAHUS U WHKCHEPHBIX PACYCTOB aBHAIIMOHHOM TEX-
HUKU U COOTBETCTBYIOIIUX CPEACTB TEXHOJIOTHUECKOTO OCHAIICHUS.
3agaun O0ecmeuuTh OArOTOBKY CTY/ICHTOB B COOTBETCTBHH C COBPEMEHHBIMH U TIEPCIICK-
JTUCHUIUIMHBL | THBHBIMU MOTPEOHOCTSIMH TTO/Ipa3/IeJICHUN aBUAIIMOHHBIX IPEANPUITHIA B 0071aCTH
MIPUMEHEHHUS COBPEMECHHBIX aBTOMATHU3WPOBAHHBIX CPEACTB KOHCTPYKTOPCKO-TEX-
HOJIOTHYECKOW MMOJTOTOBKH TPOU3BOJACTBA 3a CYET OOYUYCHHS TEOPETHYCCKUM
OCHOBaM U ()OPMHUPOBAHUST YMCHHUI U HABBIKOB.
OCHOBHBIE — OCHOBHBIC TIPHUHITUIIBI TIOHATHS YHCICHHOTO MH)KEHEPHOTO aHalm3a. MeToJ1 KO-
pazaenbl HEYHEBIX 3JIEMCHTOB;
TUCIMIUTMHBL | — [TocTaHOBKA 3a/lauyM: THIIBI aHAIKM3a, TPAHWYHBIC U HAYAJIBHBIC YCIIOBHS, XapakK-
TEPUCTUKHA MAaTEPHAIIOB;
— Wpeanmu3zaius TeOMETPUYCCKOM MOJICNIM U TOCTPOSHUE KOHEYHO-3JIEMEHTHOM
CeTKHU;
— MeTopl IOUCKA M ONITHMHU3AINH PEIICHUS;
— Ananus u 006paboTKa pe3yabTaToB.
Oo6mas 4 3.e. / 144 axageMHUECKHUX YaCOB.
TPYAAOCMKOCTS AyIATOpHAA HATPY3Ka [Ipomexyrounas | Bcero 3a
AHCHIHILTHHBL Cemectp Jlexiuu | JIaG. paGoTh CPC,u aTTecTalnus, 4 cemMectp, 9
. , )
9 cemectp 4 6 130 4 144
HUTOI'O: 4 6 130 4 144




2 IlepeuyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO JUCHHUILIMHE(MOY-
JII0), COOTHECEHHBIX € IJIAHUPYEMbIMH pe3y/IbTaTaMM 00pa3oBaTeIbHOI

IPOrpaMMbI

Hucunmmaa « KoMnbTepHbIil MHKEHEPHBIH aHAJU3» HaleleHa Ha ¢op-
MUpPOBaHUE KOMIIETEHIINN, 3HaHUI, yMEHUHN U HABBIKOB, YKa3aHHBIX B Ta0muIe 1.

Tabmuma 1 — [Ipodeccuonansubie u odIIenpodeccHOHATbHBIE KOMIIETeHIINH, 3aaanabie ®I'OC
BO no HanpaBieHnto0 MOArOTOBKH/CIIEIIUATEHOCTH

HaunmenoBanue u mudp
KOMIIETEeHIIUH, B (popMupo-
BaHHU KOTOPOii
NPUHUMAaeT yYacTue

Ilepedyens hopMHUpPyeMBIX 3HAHUI, yMEHMI, HABBIKOB,
Mpe1yCMOTPEHHBIX 00pa30BaTeIbHON NMPOrpaMMoi

Ilepeuennb 3HaHMIA
(c ykazanuem

Ilepeyenb ymeHnwuii
(c ykazanuem

IlepeyeHb HABBI-
KOB (C YKazaHueM

BOJIKE M OCBOCHHIO TEXHO-
JIOTHYECKHX TMPOIIECCOB B
X0Jle TIOATOTOBKU TPOU3-
BOJICTBA HOBOM MPOAYKITUH

WHXEHEPHOT0 aHa-
Tn3a;

HOBKY 3aJ[adydl aHa-
7M3a, pacyeT U To-
cToOpaboTKy  pe-
3yJIbTATOB;

AUCUHMILIMHA mugpa) mudpa) mudpa)
OIIK-8 -  Buanenuem | 31(OIIK-8-3): Y1(OIIK-8-3): H1(OIIK-8-3):
OCHOBHBIMH METO/IaMH, | 3HaTh BH/bl MHXKE- | BBIOUpATh COOTBET- | BJIAJICTh HABBI-
CrocodamMu W CPENCTBAMH | HEPHOIO  aHANM3a, | CTBYIOIMA  KIACC | wanu BBIGOpA
HOJTY4eHUS, xpaHenus, | GpyakuuonanbHele | CAE-cucremsl A |\ erona perre-
nepepaboTku MHPOpPMAIMK, | BOSMOXKHOCTH M | peUIeHHs 3aJaHHON
yMEHHEM  paboTatb ¢ | KIaccu(UKAIUIO sajaum, BemONHATH | LA B CPCIC
KOMIIBIOTEPOM KaK Cpei- | CUCTEeM MAJis pacye- | MH)KeHEepHbIH aHa- CAE.

CTBOM ympaBlieHHsI HH(Op- | Ta U MHKEHEPHOTO | JIU3;
Maruen. aHann3a CAE
(Computer Aided
Engineering);
IK-14 — roroBuocThio K | 31(ITK-14-4): Y1(I1K-14-4): H1(ITK-14-4):
ydacTuio B paboTax mo J0- | 3HaTh ~ METOJAMKH | BHIMOJHATH IOCTa- | CO3[aBaTh pa3ivy-

HbIE BWABI TEXHH-
YECKOM JTOKYMEH-
tamun B CAD-
CHCTEMaX.

3 MecTo TUCUMILTAHBI (MOIYJIf1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpam-
MBI

JucuumuinHa (Monynb) «Komnvlomephulii UHIICEHEPHBLIL AHAIU3» N3yYa-
eTcs Ha ) Kypce B 9 cemecTpe.

JlucuumuinHa BXoAUT B cocTaB Onoka 1 «Jlucuuminussl (MOLyJn)» U OTHO-
cUTCS K 0a30BOI1 YacTu.

JUiss OCBOEGHMSI TUCUUIUIMHBI HEOOXOJIMMBI 3HAHUS, YMEHUS U HaBBIKH,
chopMHUpOBaHHBIE Ha MpEeABIAYIIMX 3Tanax ocBoeHust komrereHuuu OIIK-8
«BnanenneM OCHOBHBIMU METOJAMH, CIOCOOAMU U CPEJCTBAMU MOJTYUYEHUs, Xpa-
HEHus, nepepaboTku WHGOPMAIMH, YyMEHHEM paboTaTh C KOMIIBIOTEPOM Kak
cpeacTBoM yrpasieHus uHpopmanueit», I1K-14 «['0TOBHOCTBIO K y4acTHIO B pa-
00Tax Mo JOBOJAKE U OCBOCHHIO TEXHOJIOTMYECKHUX MPOLECCOB B XO/I€ MOATOTOBKHU
MIPOU3BOJICTBA HOBOM MPOAYKLHMU» TOJYYEHHBbIE B MPOLIECCE M3YUYEHUS AUCIH-
wuH: «Mudopmartuka», «Haueprarensnas reometpus B CAD-cucremax», «Cne-
UaJbHbIE KOMIIbIOTEpHBbIE TexHoJorun», «Umxenepnas rpaduka B CAIIP»,



«KommerotepHas rpadukay, «TexHomorus Tpou3BOACTBa», «MaTepuanoBese-
Huey», «KoopauHaTHble M3MepUTEIbHBIE CUCTEMbI/ABTOMAaTU3UPOBAHHBIE CHUCTE-
MbI U3MepeHus», «lIpoekTupoBaHue W TEXHOJOTHS MOHTa)ka COOPOYHBIX MPH-
CIOCOOICHUIT».

Jucuunnnaa « KoMIBIOTEpHBIM WHXKEHEPHBIA aHAIM3» SBJSAETCS OCHOBOU
JUTSL TAJIbHEMIIET0 MCMOJIb30BaHusl B yUeOHOM U MPO(ECCHOHATBHON eI TeNbHO-
CTH.

BxoaHOH KOHTPOJIb ISl JUCUUIUIMHBI « KOMIBIOTEpHBIN MHKEHEPHBIN aHa-
JIU3» NPOBOJUTCS B BUAE TECTUPOBAHMS. TeCTOBBIE 3aaHUs IIPEACTABIEHBI B PH-
noxxenuu A Hacrtosmei PITJT.

4 O0beM IMCHUIIMHBI (MOAYJIs1) B 3a4€THBIX eIUHUIAX C YKA3AHNUEMKOJIH-
YeCcTBA aKAJAeMUYECKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy
o0yuyarouuxcs ¢ npemnogaBaresieM (Mo BUAaM Y4eOHbIX 3aHATHH) U HA
CaMOCTOSITEJBbHYIO Pa00Ty 00y4YAKOIHXCH

O6mas Tpya0eMKOCTh (00BEeM) AUCITUILINHBI COCTaBIISICT 4 3a4eTHBIX €JT1-
au1, 144 akaJleMUYECKHX YacOB.

Pacnpenenenne o0beMa TUCIUIUIMHBI (MOJIYIIS) TIO BUJAM YYCOHBIX 3aHATHI
MpeACTaBIICHO B TabuIIe 2.

Tabnuna 2 — O6beM TUCHMIUIMHBL (MOIYJIs) IO BUAAM y4eOHBIX 3aHATUH

Bcero akageMu4ecKHux

O0BeM TUCHUILIHHBI
4acoB

OO0masi Tpy10eMKOCTh M CUMILIUHBI 144

KonTakTHas aynuTopHasi pa6ora oOyyaromuxcs ¢ Ipenojana-
TeneM (o BUJIaM y4eOHBIX 3aHSTHI), 10
BCEro

B ToM uucie:

3aHATUSA JIEKIMOHHOI0 THINA (JIEKIUHU U UHbIE Y4eOHbIEC 3aHATHS,
npeaycMaTpuBaroIlie MPEeUMYIECTBEHHYIO Iepefauy y4yeOHOH 4
MHPOPMALIUH TTeJAarOTHIECKUMHU PAOOTHUKAMH)

3aHATHS CEeMHHAPCKOI0 THUNA (CEMMHApbI, IPAKTUUYECKHUE 3aHs-
TS, IPAKTUKYMBI, JIaOOpaTOpHbIE paOOThI, KOJJIOKBUYMbI U UHbBIE 6
aHAJIOTHYHBIE 3aHATHS)

CamocrosiTesibHAs padoTa o0y4arUUXcsd U KOHTAKTHasi pa-
00Ta, BKJIIOYAIOLIasl IPYNIOBbIE KOHCYJIbTAllUM, WHAMBHUIYaJb-
HYI0 pa0oTy 00y4aromuXcsl C MPenoiaBaTeasiMu (B TOM YHCIIE UH- 130
JMBHTyaJIbHbIE KOHCYJIbTAllUN); B3aUMOJICHCTBHE B 3JEKTPOHHOU
nH(pOpMaITMOHHO-00pa30BaTEIHLHOM Cpejie By3a

IIpome:xxyTouHasi arTecTanust 00y4arIMXCs 4




5 Conepxanune JUCHUMIVIMHBI (MOYJIS1), CTPYKTYPHMPOBAHHOE 10 TeMaM
(pa3aenaM) ¢ ykazaHMeM OTBEJACHHOI0 HA HUX KOJIMYECTBA aKaJeMHye-
CKHMX YaCOB M BU/IOB YUYCOHBIX 3aHATHH

VYyebublii MaTepuan nUCHUILTUHB « KOMIBIOTEPHBIM MHKEHEPHBIN aHAIIN3
peanusyercs yepes CIEeAYIOIUE YPOBHHU:

- meopemuuecKuil, CUCTEeMATHU3UPYIOMINN W YLIyOJSIFOIIUN 3HAHUS 110
OCHOBAM TE€OPUHU U METOAUKH KOMIIBIOTEPHOIO MHKEHEOHOTO aHAJIN3A;

- npakmuyeckuii, 00ECIEeYNBAIOIIET0 OBJIAJCHUE METOJAMU U croco0aMu
WH>KEHEPHBIX METOJOB ISl JOCTHXKEHUSI YUEOHBIX, MTPOPECCUOHATIBHBIX U KU3HEH -
HBIX I[eJIei TUYHOCTH; COACHCTBYIONIETO MPUOOPETEHUIO OIbITA TBOPUECKOM MpaK-
THUYECKOU AEATEIIbHOCTH, PA3BUTHUIO CAMOAESATEIIbHOCTA B HHKEHEPHOM JIETIC B 1I€-
JISIX TIOBBIIICHUS YPOBHS, HAIPaBJICHHOTO Ha (HOPMUPOBAHUSI KAYECTB U CBOICTB
JIMYHOCTH;

- KOHmMPOJbHbLIL, onpenensonui 1udpdepeHIMpOBaHHbIN U 00BEKTUBHBIN
y4eT Mpoliecca U Pe3yIbTaTOB YUYEOHOM e TENbHOCTH CTYICHTOB.



Ta6muma 3 — CTpyKTypa U coJiep>KaHHe TUCITUILTAHBI

I[Inanupyembie (KOHTPOJIU-
KOMIOHEHT pyeMble) pe3yJbTaThl 0CBO-
HanmeHoBaHue Tem yueOHoro mia- | TpynoeMkocTb, 4 Popva il
NPOBEACHUS 3HaHusd, yme-
Ha KOMIIETCH- s,
mm HaBbIKH
9 cemecTp
Pasneﬂ 1. OcHoBHEIE NPUHIUIIBI MOHATHA YUCICHHOI'0O HHKCHEPHOI'O aHAJIU3A. MeTOlI KOHCYHBIX 3JICMEHTOB (MK3).
Tema 1.1. OcHOBHBIE IPUHIUIBI U TIOHATUS UHKEHEPHOTO
aHau3a: MPOYHOCTh KOHCTPYKLMH, HaIpsLKEHHO-Aedop- VnrepakTuBHas
MHPOBAaHHOE COCTOSIHHUE, KpuTepun paszpyiienus. Mcnons- | Jlekunn 0,5 (npeseHTamms)
30BaHME YHCJICHHBIX METOJOB IIPpU IPOEKTHUPOBAHUU 31(I1K-14-4)
KOHCTPYKIMHI ¥ MAIIUH. 1IK-14 VI(ITK-14-4)
Tema 1.2. bazoBbie npunnunsl KO ananuza. OcHOBHBIE
marn MKD: upeanuszanusi, ITUCKpeTU3alUsl, PEIICHUE CHU- Jleximu 0.5 HurepakTuBHas
cTeMbl TuddepeHINaIbHbIX YPaBHEHUH. ’ (peseHTars)
Tema 1.3. Uucnennsiii uH>xeHepHbIN aHanu3 B cpene CAE
Siemens NX. ITocranoBka 3amgaun. Bei6op ogHOro u3 Be- ) p— 0.5 HNutepaktuBHas 31(ITIK-14-4)
OyIUX TNpOMBIIUIEHHBIX pematenei: Nastran, ANSYS, ’ (mpe3eHTanus) VI(IIK-14-4)
LS-Dyna, ABAQUS a5 BEIOpaHHOTO THIA aHATIH3a. [IK-14 | H1(IIK-14-4)
Tema 1.3. Unucnennsiii nHxeHepHbld aHanu3 B cpene CAE OIIK-8 | 31(OIIK-8-3)
Siemens NX. IloctanoBka 3amaun. Beibop ogHoro u3 Be- | Jlaboparop- 1 HHTepakTuBHas Y1(OIIK-8-3)
OyLIUX TMpOMbIIUIEHHBIX pemateneil: Nastran, ANSYS, | Hpie paOoTbl (mpe3eHTanus) HI1(OIIK-8-3)
LS-Dyna, ABAQUS a5 BeIOpaHHOTO THIA aHATH3a.
Texynui KOHTpOJIb 10 pasaeny 1 31(I1K-14-4)
V1(IIK-14-4)
HI(ITK-14-4)
KoutokBuym [1K-14 31(OIK-8-3)
Y1(OIIK-8-3)
HI(OIIK-8-3)




ILlnanupyembie (KOHTPOJIU-
pyeMbie) pe3yJbTaThl 0CBO-

KommnoneHt
Dopma CHUSA
HaunmeHoBaHue Tem yuedHoro mia- | TpynoemkocTb, 4
NPoOBeACHUS 3HaHus, yme-
Ha KOMIIeTeH- -
9
1 HaBbIKHU
Pasnen 2. Uneannzanus reomeTpruyeckoil Mogesim 1 nocrpoenne K9 cerkn
Tema 2.1. Coznanue reomerpudeckoir CAD-monenu (wmm
o WNHrepakTuBHas
COOpKH), TPEICTABISIIONICH TOYHYI0 HUPPOBYIO Mojenb | Jlekmuu 0,5
(mpe3eHTarus)
0o0BeKTa.
Tema 2.1. Coznanue reomerpuueckoit CAD-monenu (wim
o JlaGoparop- WuTepakTiBHAs
cOOpKH), TPEICTABISIONICH TOYHYIO HU(GPOBYIO MOJENb 1
HbIE pabOTHI (mpe3enTarus)
o0BeKTa.
Tema 2.2. Uneanuzauust MOAENIU: YIPOILIEHUE T'€OMETPUHI
BBIJIEJICHHE cne GILHHEI)IX noﬂe XH(})]CTI;IZHl CIICHHE Tenp s | Jexuwn 0,5 MurepaxtusHaz 31(1IK-14-4)
P P A a H ’ (mpesenTarys) V1(IIK-14-4)
JIOKaJIbHOT'O YNPABJIECHUS KAU€CTBOM CETKHU.
Tema 2.2. Uneanu3auusi MOJEIU: YIPOUIEHUE T€OMETPUH TIK-14 HI(IIK-14-4)
= O 1 JCTIH YOt TPUH, Jlaboparop- WNHuTepakTrBHAs OIIK-8 | 31(OIIK-8-3)
BBIJICJICHHE CEPEMHHBIX MOBEPXHOCTEH, eeHue Tel A 1
HbIe PabOTHI (mpe3enTarus) Y1(OIIK-8-3)
JIOKQJIBHOTO YIIPaBJICHUS KAYE€CTBOM CETKH. H1(OIIK-8-3)
Tema 2.3. Iloctpoenne KD ceTku ¢ yuyeToM CryuieHuid B
30Hax HAaMOOJBIIUX TPAAUCHTOB. 3aJaHUE CBOMCTB U MaTe- ) P— 0.5 HNutepaktuBHas
pHaJioB, 3aKpeIUIeHUH U Harpy3ok. OLeHKa KadecTBa CeT- . ’ (mpe3eHTarIus)
KH.
Tema 2.3. Iloctpoenue KO ceTku ¢ yuyeToMm CryuieHuil B
30Hax HaAaMOOJIBIIUX TPAAUCHTOB. 3aaHnue CBOMCTB U Mate- | JlabopaTop- 1 HNutepaktuBHas
pHalioB, 3aKperuieHWd u Harpy3ok. OlleHKa KadecTBa CeT- | Hbie paboThI (mpe3enTanus)
KH.
Texkymuii KOHTPOJIb 110 pazjeny 2 31(11K-14-4)
TecTupoBanue Y1(IIK-14-4)
(1) p MK-14 | HI(ITIK-14-4)
OIIK-8 | 31(OIIK-8-3)
V1(OIIK-8-3)
HI1(OIIK-8-3)




ILlnanupyembie (KOHTPOJIU-
pyeMbie) pe3yJbTaThl 0CBO-

KommnoneHt
Dopma CHUSA
HaunmeHoBaHue Tem yuedHoro mia- | TpynoemkocTb, 4
NPoOBeACHUS 3HaHus, yme-
Ha KOMIIeTeH-
HHs,
10707
HaBbIKHU
Pa3nes 3. Metoabl moucKa ¥ ONTHMHU3ALMY PelieHUs. AHATINU3 U 00padoTKa pe3yJIbTATOB
Tema 3.1 3anmyck mMoJieau Ha pacuer. 3aBUCUMOCTh BpeMe- 31(I1IK-14-4)
HH pacuera OT CIOKHOCTH MOJENM M THNA aHammsa. | o . 1 HNutepaktuBHas V1(IIK-14-4)
[Tonsitue cxomumoctu yucieHHoro meroxna. Ilouck u om- . (mpe3enTanus) 31(OIIK-8-3)
THMM3AIUN PEIICHHUS. Y1(OIIK-8-3)
Tema 3.1 3anmyck mMoJiesu Ha pacuer. 3aBUCUMOCTh BpeMe- [IK-14 | 31(TTIK-14-4)
HU pacyeTra OT CIIOKHOCTH MOJENM W Tura aHanu3a. | Jlabopatop- HNuTepaktuBHas OIIK-8 | V1(IIK-14-4)
1
[lonaTue cxoguMocTH YuCIIeHHOTO MeTrona. Ilouck u om- | Hble paboOTHI (mpe3eHTanus) H1(ITK-14-4)
TUMU3ALUN PEIICHHS. 31(OIIK-8-3)
Tema 3.2. Iloctnponeccunr. JleranpHblii BU3yanbHbIN 1 | JlabopaTtop- 1 WNHuTepakTuBHas Y1(OIIK-8-3)
KOJIMYECTBEHHBIN aHAJIU3 PE3yJIbTAaTOB. HbIC pabOTHI (mpe3eHTaIus) HI1(OIIK-8-3)
Texymuit KOHTPOJIb 10 pazaeny 3 PI'P
UTOr'o Jlekuun 4 - - —
10 AUCHUILINHE: Tadopatop- ] ~ B B
Hble padoThI
CamocrosiTesibHasi padora 130 UreHne OCHOBHOM
U JONOJHUTENb- 31(I1K-14-4)
HOM JIUTEpaTyphl, V1(IIK-14-4)
KOHCIIEKTUPOBa- [IK-14 | H1(IIK-14-4)
HUE, OcBoenne | OIIK-8 | 31(OIIK-8-3)
MaTepuasioB o V1(OIIK-8-3)
mucuuiniiae.  Pe- H1(OIIK-8-3)
LIeHHE 33124
IIpomeskyTOYHAsA aTTEeCTALMA 110 AUCUMILIMHE 4 3ader ¢ OLEeHKOM 31(I1K-14-4)
[IK-14 | V1(IIK-14-4)
OIIK-8 | H1(IIK-14-4)
31(OIIK-8-3)




ILlnanupyembie (KOHTPOJIU-
pyeMbie) pe3yJbTaThl 0CBO-

KomMmnioneHnT
Dopma CHUSA
HaumenoBanue Tem yuedHoro mia- | TpynoemkocTb, 4
NPoOBeACHUS 3HaHus, yme-
HA KOMIIeTeH-
HHS,
oM
HABBIKH
Y 1(OIIK-8-3)
HI1(OIIK-8-3)

HUTOI'O: obmas Tpy10eMKoCTh qucuuiuiniel 144 yacos,

B TOM YHCJIC C HUCIIOJIb30BAHUEM aKTHBHBIX METOJ0B o6yquI/1>1 4 gacos.

10




6 IlepeyeHb yueOHO-METOAUYECKOI0 00eCIIeYeHUsI VISl CAMOCTOSITeJILHOM pa-
00THI 00y4aOIIMXCH N0 AUCHUIINHE (MOLYJIIO0)

CamocrosiTennbHasgs paboTa 0O0yYaroIIMXCsl, OCBAaMBAIOIIUX JUCIHUILIUHY
«KOMIBIOTEPHBI UHKEHEPHBIM aHAIN3», COCTOUT U3 CIEAYIOIIUX KOMIIOHEHTOB:
MOJIFOTOBKA K JJAOOPATOPHBIM 3aHATUSAM; U3yUYE€HHUE TEOPETUUECKUX Pa3/ieioB AMC-
LUIUIMHBI; TOATOTOBKA, 0(OPMIICHHE U 3alUTa pacu€THO-rpapuuecKoro 3aJaHusl.

JIjig ycrenrHoro BBIMOJIHEHHUST CaMOCTOSITENIbHOM paboThl CTYJEHTaM PEKo-
MEH/IyeTCsl UCIOJIb30BaTh CIEAYIOIIee YYEOHO-METOAMUECKOE 00eCTIEUeHHE:

1. Kosbixanos, JI.I'. IlpoektupoBanue u ananu3 B NX: ydyeOHoe mocodue /
JI.I'. KoneixanmoB. Komcomonbck-Ha-Amype: @PI'bOY BO «KHAI'TY» , 2016. —
168 c.

PekomeHnmyemblil rpauk BBITIOJHEHUS CAMOCTOSITENbHOW pabOThI IPEICTaB-
ned B TaoOnure 4.

OO0mue pexkoOMeHIAIMHU 110 OPraHU3ALUH CAMOCTOATEIbHOI Pa0dOThI:

Bpewmsi, koTopbIM pacrionaraeT CTyACHT JJisi BBITIOJHEHUs] Y4eOHOTro TUIaHa,
CKJIAJIIBACTCS] M3 JABYX COCTABJISIIONIUX: OJ{HA M3 HUX — 3TO ayJAUTOpHas padoTa B
BY3€ 110 PAaCIUCAHUIO 3aHSATUH, ApyTasl - BHEAYIUTOPHAS CAaMOCTOsITEIbHAs paboTa.
3amanusi ¥ MaTepUabl ISl CAMOCTOATEILHON paOOThl BBIJAIOTCS BO BpeMs y4eO-
HBIX 3aHATHUN IO PACIUCAHWIO, HA JTHX JK€ 3aHATHUSX IPENoJaBaTelb OCYIIe-
CTBJISIET KOHTPOJIb 33 CaMOCTOATEIbHON pa0OTOM, a TakKe OKa3bIBAaeT MOMOIIb
CTYJIEHTaM 10 TIPABWJIBHOW OpTaHU3AINK PaOOTHI.

UToOBI BBIMIOJHUTH BECh O0BEM CAMOCTOSITEILHON pabOThl, HEOOXOIUMO 3a-
HUMAaThcs 1Mo 1-3 gaca exemnHeBHO. HaunHaTh caMOCTOSITENIbHBIE BHEAYIUTOPHBIC
3aHATHUA CJIEAyeT C IEPBBIX ke JHel cemecTpa. [lepBbie THU ceMecTpa OUeHb BaXK-
HBI JJI TOTO, YTOOBI BKIIFOUUTHCS B paOOTY, YCTAHOBUTH OIPECIICHHBIN MOPSIOK,
pPaBHOMEPHBIN PUTM Ha BeChb ceMecTp. PUTM B paboTe — 3TO €KeJHEBHBIE CaMOCTO-
ATENbHBIC 3aHATUS, KEJIATEIIbHO B OJIHU U T€ )K€ YacChl, MPU L1eTIeco00pa3HOM depe-
JIOBaHUM 3aHATUN C TIEPEPHIBAMH JIJISI OT/IBIXA.
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Tabnuua 4 — PekomenryeMblii rpa MK BHITOTHEHUSI CAMOCTOSITENIbHON paboThI CTyZieHTaMH B 9 cemecTpe B 00beme 130 yacos

Bua camocrosi-

YacoB B HeeJdI0

HTroro mo
BUJaM paboT

TeabHOM paboTht 8 | 9 (10| 11| 12]13]14] 15 | 16

Iloaroroska k na-

OopaTpHBIM 3aHs- 1 1 2 2 2 2 2 3 2 22
THSAM

N3yuenue teope-

THUYECKUX pa3ae- 2 2 2 2 2 2 2 1 1 42
JIOB TMCIMIUIMHEI

IToaroroBka,

odpopmee PIP 5 5 5 5 5 5 5 5 5 66
ATOro 8 8 9 9 9 9 9 9 8 130
B CEMeCTpe




7. ®OH/I O1IEHOYHBIX CPEACTB VISl MPOBeIeHHUs] TEKYILEro KOHTPOJIsI M MPo-
MEKYTOYHOI aTTecTAlUU 00Yy4AKIIMXCS M0 QM CIUILIHHE (MOTYJII0)

Tabnuua 5 — [Naciopt ¢oHa OLIEHOUHBIX CPEICTB

Kontpoaupyembie Kon konTposmpye- HaumenoBanue
pa3aebl (TeMbI) Moii KOMIIETCHI MU OLHCHOYHOI'0 IToxa3aTenn OLICHKH
TUCIHUIIINHBI (114 ee 4acTH) cpeacTBa
JleMoHCTpUpyeT 3HaHUE
BHJIOB M METOAWK YHC-
OCHOBHbIE IPUHLIUIIBI
JIEHHOTO  MH)XEHEPHOI'0
u nousTus ynciaenno- | 31(I11K-14-4)
aHanu3a. YMEHuE BbIOU-
ro umwxkeHnepHoro ana- | 31(OIIK-8-3) KomnmoxkBuym .
mm3a. Meton Komeu paTh COOTBETCTBYIOLIUMI
' kiacc CAD/CAE cucre-
HBIX 3JIEMEHTOB. .
Mbl Il TIOCTaBJICHHOM
3aJ1a4H.
JleMOHCTpUpYEeT TOTOB-
HOCTh BBITIOJHATH pac-
Uneanusauus reomert- | 31(TIK-14-4) p
. YETHO-IKCTIIEPUMEHTAJIb-
puueckoi monemn w | V1(IIK-14-4) TecTupoBanue HbIE PaGOTHI ¢ UCTIOIB30
noctpoenue K9 cer- | Y1(OIIK-8-3) p P
i BAHHEM BBICOKOIPOU3BO-
: JTUTETBHBIX  BBIYUCIIH-
TEJIbHBIX CUCTEM.
JleMoHCTpHUpYET CIoco0-
Metonet moucka u | YI(IIK-14-4) HOCTb BBITNOJIHATH MOCTa-
ontumuzanuu pemie- | HI(ITK-14-4) HOBKY 3ajaud. Brnanenue
PT'P
Hus. Anamu3 u oopa- | Y1(OIIK-8-3) HaBBIKAMHU BbIOOpa Me-
00TKa pe3yJIbTaTOB. H1(OIIK-8-3) TOAA PEIICHHUs B Cpele
CAE.
JleMoHCTpHUpYET MpaKTH-
YECKOE UCIOJIb30BAaHUE
COBpPEMEHHBIX IpOrpam-
Teoperuieckue Bo- MHBII)X CpEelCTB ,Z[IJ)ISIFIII)I/IC
Bce pa3znenst TTK-14 TPOCRL, J'IGHHBIXpI/IH}KeHe HBIX
p OIIK-8 [IpakTrueckue p
pacueToBJIs U paspa-
3a/laHus
OOTKH MPOEKTHO-
KOHCTPYKTOPCKOM JTOKY-
MEHTAIHIH.

[TpoMexxyTouHas aTTecTanus MPoBOUTCS B (hopMe 3aueTa C OIEHKOM.

3adeT ¢ OIEHKOW MO JUCIMUILIMHE MPOBOAUTCS HA MOCIEAHEM (OHOM U3 TIOCIE -
HUX) 1a00paTopHOM 3aHATHUU. [IpU BBICTaBICHUH OIICHKM YUYUTBHIBAIOTCS WUTOTH TPOBE-
JICHHOTO TEKYIIETO KOHTPOJIS, BHITOJTHEHHUE 3a/IaHUN BCEX JIA0OPATOPHBIX 3aHATHI U pac-
yeTHO-rpaduueckux padot (PI'P).

MeToauueckue Marepuaibl, ONpEICIISIONINe MPOICAyPbl OIICHUBAaHUS 3HAHWU,
YMEHUH, HABBIKOB U (MJIM) OIBITA JACATSIILHOCTH, XapaKTEPU3YIONIUX 3TaIbl (HOPMHPOBA-
HUS KOMIICTCHIINH, TPEICTaBICHB B BHUJC TEXHOJOTHYCCKOW KapThl JUCIUILTAHBI
(Tabauia 6).
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Tabnuma 6 — TexHonornyeckas Kapra

HaumeHnoBaHue
OLIEHOYHOI'0
cpeacTBa

Cpoxn
OLICHMBAHUS

I kamna
OLICHUBAHUSA

Kputepuu ouennBanus

IIpome:x

9 cemecTp
TOYHas aTTecTanus B (opMe 3ayeTa ¢ OLIEHKOIA

Komnoksuym

14 wenens

10 GamroB

10 6annos - 91-100% npasunbHblXx 0mMeemos — 8blCOKULL YPOBEHb 3HAHULL, YMEHUL U HABLIKOG,

6 6amoB - 71-90% % mpaBUIBHBIX OTBETOB — JOCTATOYHO BBHICOKUI ypOBEHb 3HAHUN, YMEHHM
Y HaBBIKOB;

4 6annoB - 61-70% mpaBUIIbHBIX OTBETOB — CPEAHUI YPOBEHb 3HAHUI, YMEHUI 1 HaBBIKOB;

2 6aina - 51-60% mpaBUIIBHBIX OTBETOB — HU3KUN YPOBEHb 3HAHWUHN, YMEHHI U HaBBIKOB,

0 6amoB - 0-50% npaBUIILHBIX OTBETOB — OYEHb HU3KUN YPOBEHb 3HAHHM, YMEHHM U HABBIKOB,;

Tect

14 wenens

10 6axoB

10 6annos - 91-100% npasunvhsix omeemos — 8blCOKULL YPOBEHb 3HAHUL, YMEHU U HABLIKOS;

6 OamoB - 71-90% % npaBUIBHBIX OTBETOB — JOCTATOYHO BBICOKMH YPOBEHb 3HAHUN, YMEHUH
Y HaBBIKOB;

4 6annoB - 61-70% mpaBUIBHBIX OTBETOB — CPEAHUI YPOBEHb 3HAHUI, YMEHUI 1 HaBBIKOB;

2 6amna - 51-60% mpaBUIIBHBIX OTBETOB — HU3KUW YPOBEHb 3HAHWH, YMEHHI U HABBIKOB,

0 6amnoB - 0-50% mpaBUILHBIX OTBETOB — OYCHb HU3KUN YPOBEHb 3HAHHM, YMEHHI U HABBIKOB,;

PacuetHo-rpadu-
yeckas pabora

B teuenue
ceMecTpa

50 0atoB

50 6amnoB - CTy/I€HT MOJIHOCTHIO BBIMOJIHUI 33JJaHHE, TOKa3aJl OTJINYHbIE YMEHMS U HaBBIKU B
paMKax YCBOCHHOI'0 y4eOHOro Marepuaia, KOHTpojbHas paboTa opopmieHa akKkypaTHO U B CO-
OTBETCTBHH C TPEIBSIBISIEMBIMHA TPEOOBAHHUSIMH.

40 6amioB - CTyACHT NOJHOCTBIO BBINOJHWI 33J]aHHE, NOKA3aJl XOPOIIWe YMEHHUsS HaBBIKU B
paMKax YCBOGHHOTO y4eOHOTO Marepuaia, HO He CMOT 00OCHOBaTh ONTHMAJIBHOCTH IPEJIO-
KEHHOT'O pPelleHHs, JONMYIIEHbI O/1HA WU JIB€ HETOUHOCTH, €CTh HEJOCTATKH B O(OPMIICHHH.

25 6amnoB - CTyJEHT MOJIHOCTHIO BBIMOJIHWI 3a/laHue, HO JIOIYCTHJI CYIIECTBEHHbIE HETOYHO-
CTHU U IpyOble OIMOKH, HE NMPOSIBIJI YMEHUS NPAaBUIbHO MHTEPIPETUPOBAThH MOJTYUYEHHBIE pe-
3yJIBTaThl, KA4eCTBO O(hOPMIICHHUSI IMEET HEJOCTATOYHBIH YPOBEHb.

0 GamoB - CTyIeHT HE MOJHOCTBIO BBIOJHUI 33JaHUE, IPU STOM HPOSBHII HEAOCTATOUHBIN
YpOBEHb YMEHUI1 M HABBIKOB, a TAK)KE HECTIOCOOCH MOSCHUTP MOJTYYSHHBIH pe3yIbTar.

Texyuuii KOHTPOJIb

70 6ans10B

TeopeTnueckuit
BOIIPOC — OLICHHU-
BaHUE YPOBHS
YCBOEHHBIX

IMocaenuas
Heaeas ceMe-

cTpa

2 Bompoca
no 10 Gaos

OnuH Bompoc:

10 GayI0B - CTYAEHT MPaBHIBHO OTBETHJI HA TeopeThdeckuil Bomnpoc Omiera. Ilokazan otnuy-
HbIE 3HAHUS B paMKaX YCBOEHHOTO y4eOHOTO MaTepraiia. OTBETHII Ha BCE JOTIOTHUTEIBHBIE BO-
MIPOCHI.




HaumeHnoBaHue
OLIEHOYHOI'0
cpeacTBa

Cpoxkn
OICHUBAHUA

I kamna
OLICHUBAHMUSA

Kpurepun oueHuBanus

3HaHUHN

7 GaIoB - CTY/IEHT OTBETHUJI Ha TEOPETUYECKHI BOIPOC OmiieTa ¢ HeOONbIIMMHU HETOYHOCTSIMHU.
Ilokazan xopomme 3HaHMA B paMKax YCBOGHHOro ydeOHoro matepuana. OTBETWJ1 Ha
OOJIBIIMHCTBO JOMOJHUTEIBHBIX BOIIPOCOB.

4 Ganna - CTyAEHT OTBETHJI Ha TEOPETUUECKHUI BOIPOC OUJIETa C CYLIECTBEHHBIMU HETOYHOCTS -
miu. [Toka3zan ynoBieTBOpUTEIbHBIE 3HAHUS B PAMKAaX YCBOGHHOro ydyeOHoro marepuana. Ilpu
OTBETax Ha JOTOJHUTENbHBIE BOIPOCH! ObLIO AOMYIIEHO MHOTO HETOYHOCTE.

0 OanyoB - MpH OTBETE Ha TEOPETUUECKUI BOMpoC Omiera CTYACHT MPOAEMOHCTPUPOBAJ HEN0-
CTaTOYHbIN ypoBeHb 3HaHUMU. [Ipu oTBeTax Ha NOMOJHHUTEIBHBIE BOIPOCHI OBUIO JOIMYILEHO
MHO’KECTBO HEIIPaBUWJIbHBIX OTBETOB.

[TpakTnueckas
3a/laya — OLICHUBA-
HUE YPOBHS YCBO-
€HHBIX

YMEHUU U
HAaBbIKOB

Tlocnenasasa
HEIENsI CceMe-

cTpa

1 3agaga
o 10 damoB

Opna 3aayva:

10 6anioB - CTyIEHT MPAaBHIBLHO BBIMOJIHUI MpaKTHUECKoe 3agaHue Ouneta. [lokazan oTnnd-
HBIE YMEHUS U HaBBIKK B pPAMKaxX YCBOCHHOTO yuyeOHOro mMarepuana. OTBETHII HA BCE JIOMOJIHU-
TEJIbHBIE BOMPOCHI.

7 GayIoB - CTYJIEHT BBITIOJIHUJI MPAKTHYECKOE 3alaHne OmiieTa ¢ HeOOIBIIMMU HETOYHOCTSIMHU.
[Tokazan xopole yMeHHUsl U HaBBIKM B paMKax yCBOEGHHOTo yuyeOHoro Marepuana. OTBeTHI Ha
OOJIBIITUHCTBO JOTIOJTHUTEIIBHBIX BOIPOCOB.

3 Oanna- CTYJCHT BBINOJHUJ MPAKTHUYECKOE 3aJjaHue OuseTa ¢ CyHIeCTBEHHBIMH HETOYHOCTSI-
mu. [Tokazan yJ0BII€TBOPUTEIbHBIC YMEHHUS U HABBIKK B paMKaX YCBOEHHOTO y4eOHOTO Mare-
puana. [Ipu oTBeTax Ha JOMONHUTEIBHBIE BOMPOCH! OBUIO AOMYIIEHO MHOTO HETOYHOCTEH.

(0 GaiIoB - TIpU BBIMOJHEHUU MPAKTHYECKOTO 3aJaHusl OMiieTa CTYJIEHT IPOJAEMOHCTPUPOBAI
HEJO0CTaTOYHBIA YpOBEeHb YMeHul. [Ipu oTBeTax Ha JOMOIHUTENBHBIE BOMPOCKHI OBLIO JOMYIIIE-
HO MHOKE€CTBO HETIPABUJIbHBIX OTBETOB.

Hroro

100 6any0oB

Kpurepun oneHkn pe3ynbTaToB 00yueHHs M0 JUCLUIUINHE:
0 - 64 % oT MaKCUMAaJIbHO BO3MOXKHOW CyMMBI 0aJlJIOB - "HEYIOBJIETBOPUTENHHO" (HEIOCTATOYHBIN YPOBEHD I MPOMEXKYTOYHOH aTTeCTAllUU MO JUCIH -

TUTHHE);

65 - 74 % 0oT MakCUMaJIbHO BO3MOYKHON CyMMBI 0aJIIOB - "y/I0BJIETBOPUTEIHHO" (OPOTOBBIM (MUHUMANIBHBIN) YPOBEHB);
75 - 84 % oT MaKCHUMAaJILHO BO3MOKHOM CyMMBI 0aJlJIOB - ""xopolto" (cpeqHuil YPOBEHD);
b
85 - 100 % oT MakCUMaJIbHO BO3MOXXHOH CYMMBI 0alIOB - "OTaU4HO" (BBICOKHUI (MaKCUMAILHBIN) YPOBEHD
Y Y
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Tunosble 3aaHus 1JI5 TEKYIIEro KOHTPOJIA

Bonpocs! 1151 KOJUIOKBHYMA

Bonpoc 1. OgHoMepHbIE KOHEYHBIE 3JIEMEHThI

Bomnpoc 2. /I[ByMEpHBIE KOHEUHBIE JIIEMEHTBI
Bonpoc 3. TpexMepHbIE KOHEUHBIE AJIEMEHTBI
Bonpoc 4. CTpykTypa pacuera B SiemensNX
Bomnpoc 5. ctopus Bo3HukHOBeHHE MKO
Bonpoc 6. CuCcTEMBI HHKEHEPHOTO aHAIN3a

Bomnpoc 7. Ocobennoctu HacTpoku pemarenss NASTRAN

Tect «Yncaennbie MeToabl anaau3a B CAE cpene Siemens NX»

Bomnpoc 1. [l npoBeneHus: MHKEHEPHBIX pacyeToB B MOJyJsie PacmupeHHas cCUMYyJsius HUC-
MOJIb3yETCst

1) MeTo HaMEHbBIIUX KBAJAPATOB.

2) METO/] KOHEYHBIX 2JIEMEHTOB.

3) MeTo/ MPOCTHIX UTEpAITUil.

Bomnpoc 2. Moaynb Pacimimpennast CuMyisitiisi OTHOCUTCST K
1) CAD
2) CAE
3) CAM
4) PDM

Bonpoc 3. Pacnionoxure 1Mo mopsiaKy OCHOBHBIE IIArd BBIMOJTHEHUS WH)XCHEPHOTO aHaIM3a C
IMOMOIILI0 METOJa KOHEUHBIX JJIEMEHTOB.

1) UneanuzupoBaHHass MOJIEb

2) CAD mopenb

3) Pemenue

4) IuckpeTHas MOJEIb

Bonpoc 4. Kakue Buabl HHAKEHEPHOTO aHAIU3a MO3BOJsIET NPoBOAUThE NX Pacwupennas cumy-
JAYUA.

1) Pacuersl Ha MpOYHOCTH

2) PacdeTsl TeruioMaccomnepeHoca

3) KunemaTnueckue pacueTsl

4) IlnnaMuuecKue pacueThl

5) PacueTsl T€UEHUS KUJKOCTEH U Tra30B

6) Pacuer sxoHOMUYECKO# 2P HEKTHBHOCTH

7) Byxyuder

Bonpoc 5. [lepeuncnure 0CHOBHBIE peliaTeny MoAyis Pacuupennas cumyaayus.

1) NX Nastran
2) MSC Nastran
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3) ANSYS

4) LS-Dyna

5) ABAQUS

6) Microsoft SQL
7) BDE Engine

Bonpoc 6. Pacnionoxxure mo NOpsIKy 3Tambl CO3aHNs PAaCYETHOW MOJIEIH.
1) Co3nganue pacueTHON MOIeTH
2) Coznanue KD monenu
3) UncneHnHoe pelieHue 3a1auu
4) Co3nanue uaeanan3upoBaHHON TeOMETPUYECKON MOJIeNTH
5) AHanu3 NoIy4eHHbIX PE3yJIbTaTOB

Bonpoc 7. Pacrionoxure o nopsaKy Bally ASUCTBUS IIPU NPOBEIECHNUN PAaCUYETOB.
1) Cozmanue pacueTHoit Moaenu (sim-daiin)
2) Coznanue uaeanu3supoBaHHOM reomerpuueckoit moaenu u KO monenu
3) 3agaHue orpaHUYEHH U Harpy30K (sim -¢aiin)
4) AHanu3 NOJIYYEHHBIX Pe3yIbTaTOB
5) YnporieHnue uiealn3upoBaHHON MOJIENTH
6) Coznanmne cetku KO (fem-caiin)
7) 3aganue marepuanoB A KO monenu (fem-daiin)
8) [lepexon B Mmoaynb Pactupennas cumyisimust
9) UncneHHoe pelieHue 3a1aun

Bonpoc 8. [Ipenmy1iecTBOM CTpyKTYpUPOBAaHHOM pacu€THON MOJEINN SBISAETCS.
1) U3meHeHus B uaeanu3upoBaHHON MOJIENH He NPUBOAAT K u3mMeHeHusiM B CAD
MOJIETIN.
2) U3meneHus B uaeanu3upoBaHHON Mojenu oTpaxatorcs B CAD monenu.

Bonpoc 9. [Ipeumy1iecTBOM CTpyKTypHUPOBAHHOM PACUETHON MOJEIN SIBJIAETCS.
1) MosxHo co3znaBaTh Heckonbko ¢aitnoB FEM nnst oqHoii netanu.
2) Kaxnoii netanu cootBeTcTBYeT 0/iuH ¢aitn FEM.

Bonpoc 10. IIpenmyiecTBOM CTPYKTYpHUPOBAHHOM pacyE€THOM MOJIEIH SIBIISETCS.
1) MoHO co37aBaTh HECKOJIBKO PELICHUH B OJJHOM (aiisie CUMYJISAIHH.
2) B xaxxnom (aiine cuMyIsIIK CYyIIECTBYET €IMHCTBEHHOE PEIlICHUE.
11. Jlnsg uneanusanuu reoMETPUU UCTIONb3YOT
1) komanab! nanenu CHHXPOHHOT'O MOJIETUPOBAHUS
2) KOMaH/bl UIeANIN3ALUY MTaHen PaciimpenHast cCuMyJisims
3) komaH 161 MoIeTupOBaHMs

Bonpoc 12. PacyeTHbie ceTkr MOTYT OBITh CO37aHbI
1) B HICXOAHOM MOJCIH
2) B fem-caiine
3) B sim-gaiine

Bomnpoc 13. [Ing pacyera 00bEMHBIX T€1 OOBIYHO IPUMEHSIOT
1) 0D cetky
2) 1D cetky
3) 2D cetky
4) 3D cetky

Bonpoc 14. J{ns yero 3agatoT MmaTepual paci€THOM MOJAEIH.
1) [lns BBeieHUs B pacyeT (PU3NUECKUX CBOMCTB MaTepHaa.
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2) lns pacueTa Macchl MOJIEIH.
3) s BHeceHust HHpOpMaIUH B crienn(PUKaIHIO.

Bonpoc 15. Ilepeuncaure TUIIBI HATPY3KH.
1) Cuna
2) MomeHT
3) JaBnenue
4) Cuna TspKeCcTH
5) Kpyrsaumii MOMEHT
6) Bec
7) BeicoTa

Bonpoc 16. [lepeuncaute THUIIBI OTpaHUYEHUH.
1) 3agenka
2) IIpocroe onupanue
3) PonukoBoe 3akperniieHue
4) nnuHapuyecKuii mapHup
5) Ynop
6) Oukcarus

Bonpoc 17. IIpocMoTp pe3ysbTaTOB pelICHHUs OCYILECTBIISETCS BHIOOPOM COOTBETCTBYIOILETO
pelieHus B

1) HaBurarope nocrmpoieccopa

2) HaBurarope perienuit

3) HaBurarope oTueToB
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IIpumepsl 3agannii 1 PacueTtHo-rpaguueckoit padboTsl

3ananue 1. [ToroToBKa reOMETPUYSCKON MOICIN 00BEKTA K pacUeTaM.

[To mnguBuayansHoMy BapuanTy 3ananus B cpene CAD/CAE ynpocTuth
ANEKTPOHHYIO T'€OMETPUUYECKYI0 MOJIENb AeTald. Mcnonb3yss MHCTPYMEHTBI T€O-
METPUYECKOTO MOJCIMPOBAHUS M30aBUTHCS OT MEJKUX IpaHell U OTBEPCTHIA, BbI-
JEIUTh CEPEAUHHBIE TOBEPXHOCTH, PA3AEIUTh AETalb HA MPOCThIE YAaCTHU MJIS IO-
CJIEYIOIIEro yA00HOr0 MOCTPOEHUS CETKHU.

Pucynok 1. Bapuant geranu aias ynpoueHusi TeOMETpUU.

Pucynok 2. [Ipumep pe3ynbraTta yIpouieH|si TeOMETPUH U pa30HeHHsl IeTalld Ha YacTH.
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3aganue 2. Co3nanne KOHEUYHO-2IeMEHTHOU Moienu [1-o0pa3Hoil paMBlL.

[lo wHAMBHIyadbHOMY BapuaHTy 3ajaHus mnocTpouTh KDO-ceTtky s
npemtoxkerHor 3D-monenu [1-o0pa3HO¥ pambl, TIPEeABAPUTEIHLHO YIPOCTHB T€O-
METpHIO. 3a/1aTh PU3UUECKUE CBOIICTBA MaTepHaa.

MN-o6pasHan pama

KpenneHus k
rMOPoOUUNHHAPaM

KpE nneHwWs K onopam

Pucynok 3. Bapuant monenu I1-o6pa3Hoii pamsl.

M-o6pasHan pama

KpenneHnus k
rMapoLMIMHAPaM 4

KpenneHus k onopam

Pucynok 4. [Ipumep BBIIIOJIHEHHOTO 3a1aHus 2
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3amanue 3. Co3naHue pacueTHONW MOJICIH U €€ PElICHUE.

Jlns cBoero BapuaHTa W3 MPEABIAYLIErO 3aJaHMs BBIIIOJHUTH MHKEHEPHBIN
aHaJIn3 HaMpsHKEHHO-N1e(hOpPMUPOBAHHOTO cocTosiHUS [1-00pa3Hoil paMbr:

— IIpocTaBUTH yCIIOBHSI KOHTAKTHOTO B3aUMOJEHCTBHS YaCTEN PaMBl;

— 3aaaTh Harpys3Ky;

— 3a/aTh OrpaHUYEHUS Ha CTENEHU CBOOOBL;

— BBINOJIHUTL CTATMUYECKUN aHAIN3;

— IToka3are pe3yapTaThl CTATUYECKOTO aHAIU3A.

Frame_fem1_sim1 : Selution 1 Pe3yneTaTt

Subcase - Static Loads 1, Cratudueckuid war 1
MNepemelenue - Mo y3nam, BenuunHa

Muh. @ 0.00, Makc. @ 24.65, EQnHubl = MM
Aedopmauma : MNMepeMewerve - Mo yanam BenvyvHa

l 24.65

22.59
| |

20.54
18.49
16.43

14.38

4.11

2.05

@
—
a

0.00

EAnMHALLI = MM

Pucynok 5. IIpumep oTuera 1o pe3yspraTaM CTaTUYECKOTO aHaau3a 3agaHus 3.
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Teoperuuyeckue BONpOCHI
OI[HOM@pHBIe KOHCYHBIC 3JICMCHTHBI

JIByMepHBIE KOHEUHBIC AJICMEHTBI

TpexmMepHbIe KOHEUHBIE 2JIEMEHTHI

Crpykrypa pacdeta B Siemens NX

Ocobennoctu HacTporiku pemiatesnst NASTRAN
AnropuTm pacueTa 6aTIOUHBIX U CTEPKHEBBIX CUCTEM
Oco0eHHOCTH pacyeTa TOHKOCTEHHBIX KOHCTPYKIIHI
OcobOeHHOCTH pacueTa TPEXMEPHBIX 00OBEKTOB

@Pu3nyecKre OCHOBBI aHAJIN3a KOHCTPYKIUN

. YpaBHenusa MKD miis pa3nuuHbIX BUJIOB aHAJIA3A

. OLleHKa TOYHOCTH YMCJIEHHOTO METO1A

. OCHOBHBIE ATarbl aHAJIN3a CJIOKHBIX KOHCTPYKUUN
. OLleHKa KayecTBa KOHEYHO-3JIEMEHTHOM CETKU

. Oco0eHHOCTH 3a/1aHusl HATPYy30K

. OcobeHHOCTH 3a/1aHMsl 3aKPEITICHUI

. Pacuetnsie Bo3amoxkHocTH Siemens NX

. Uneanuzanusa Mmoaenu

. Pacuer 6asiok u cTepkHel, Ux pa3nuuus

. DKBUBAJICHTHHIC HaIIPSKCHUA, MHTCHCUBHOCTD HEll'IpH)KGHPIfI.

. KoHIeHTpaTops! HaNpsKeHN
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IIpriMepbl TPaKTUYECKUX 3aIaHUN

1. B cpene CAD/CAE 3amyctuTh NpemioKEHHYI0 KOHEYHO-3JIEMEHTHYIO
Mozenb Ha pacueT. [loka3aTh pe3ynbTaThl CTATUCTHYECKOTO aHallh3a B OKHE MPO-
IpaMMBbl.

2. Jlnsg npemnoxxennon 3D-monenu nonoopats B cpeae CAD/CAE pasmep u
BH/JI 3JIEMEHTA CETKA Ha OCHOBAHUU Pa3MEPOB U KPUBU3HBI OBEPXHOCTEN MOJIEIIH.

3. B mpennoxxennoi 3D-monenu netanmu B cpene CAD/CAE ynpoctuts reo-
METPHIO, 3aT€M MOCTPOUTHh KOHEUHO-3JIEMEHTHYIO CETKY.

8 IlepeyeHb OCHOBHOM M JONOJHUTEIBHOH Y4eOHOM JIUTEPATYPBHI,
HEO0X0AMMOM VISl OCBOCHMS JUCHUIINHBI (MOLYJIs1)

8.1 OcHoBHas JuTEpaTypa

1. Kocenko, U. U. IIpoextupoBanne u 3D-monenupoBanue B cpegax CATIA V3,
ANSYS u Dymola 7.3 [DnexTponHsliii pecypc] : yued. mocodue / N1.U. Kocen-
ko, JI.B. Ky3nenosa, A.B. Hukonaes [u ap.]. — M. : UHOPA-M, 2018. — 183
c. // ZNANIUM.COM : snekTpoHHO-OMONroTeyHas: cucreMa. — Pexum gocty-
na: http://www.znanium.com/catalog.php, orpannuenHslii. — 3arj. ¢ skpaHa.

2..Manunues, B. b. Uucnennsie MeToibl. JIOCTOBEPHOE U TOYHOE YUCIICHHOE pelie-
nue nuddepeniu anredp.ypaHenuit B CAE-cucremax CAIIP [DnexTpoHHBIN
pecypc]: Yu.moc. / ManuueB B.b., ['maskoBa B.B., Ky3ssmuna U.A. - M.: HUI]
NH®PA-M, 2016. - 152 c. // ZNANIUM.COM : snekTpoHHO-OMOIMOTEYHAS
cucrema. — Pexxum noctyna: http://www.znanium.com/catalog.php, orpanndesn-
HBIU. — 3ari. ¢ 3KpaHa.

3. bytko, A. O. OcHoBsl moaenupoBanusi B CAIIP NX [DnektpoHHbIl pecypc]:
VYuebnoe nocodue / A.O.bytko, B.A.Ilpyanukos, I'.A.llpipkoB, 2-¢ uza. - M.:
HUILL UHD®PA-M, 2016. - 199 c. // ZNANIUM.COM : 31eKTpOHHO-OMOIMOTEY -

Has cucteMa. — Pexxum gocrymna: http:// www.znanium.com/catalog.php, orpanu-
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YEHHBIN. — 3arJi. ¢ PKpaHa.

8.2 JlonoJiHUTe/IbHAA JTUTEPATYpPa

1. bepmunep, 3. M. CAIIP kOHCTpyKTOpa MalIMHOCTPOUTENS [ DJAEKTPOHHBIN pe-
cypc] / .M. bepnunep, O.B.Tapatbinos - M.: ®opym, HUL] UHDPA-M, 2015.
- 288 c¢. // ZNANIUM.COM : s1neKTpoHHO-O0MOIMOTEYHAs cucTeMa. — Pexum
noctyna: http://www.znanium.com/catalog.php, orpannuennsIii. — 3ari. ¢ sKpa-
Ha.

2. ITpucekun, B. JI. OCHOBBI METO/1a KOHEUHBIX AJIEMEHTOB B MEXaHHUKE Ae(POPMHU-
pyembix Ten [Dnexkrpornsii pecypce] / [IpucexunB.JI., Pactopryesl.H. - HoBo-
cu6.: HI'TY, 2010. - 238 ¢. // ZNANIUM.COM : 351eKTpoHHO-OnOInoTeuHas
cuctema. — Pexxum nocryna: http://www.znanium.com/catalog.php, orpanuuen-
HBIW. — 3arJl. ¢ 3KpaHa.

9 IlepeueHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CEeTH
«HTEpHEeT», He0OXOAMMBIX JJI1 OCBOCHUS M CIUIJINHBI (MOLYJIs1)

1. Elibrary.ru: snextponHas OubiauoTeuHasi cuctema // DIeKTpoHHBIN pecypc [Pe-
UM JIOCTyna: cBOOOAHBIN |- http://eLibrary.ru

2. DnextponnHas 6ubnuoreynas cucrema BOOK.ru (3BC) - // DnexkTpoHHBIN pe-
cypc [Pexxum noctymna: cBo6oaHbIH ]| http://www.book.ru

10 MeToguueckne yYKa3aHus JJisl 00y4AOIIUXCS M0 OCBOEHUIO U CIIUTIIIMHBI
(Moxy.is)

[Ipu u3ydyeHnH TUCUUILIMHBI 00YYaOIUMCS LEIeCO00Pa3HO BBIMOIHATh CIEIYIO-
11 PEKOMEHIallUN:
1. N3yuenue yueOHOM TUCUUIIIIMHBI IOJKHO BECTUCH CUCTEMATUYECKHU.
2. [Tocne n3ydeHuns kakoro-auoo paszaesna no yueOHUKY WM KOHCIEKTHBIM Ma-
TepUajgaM PEKOMEHAYETCS MO MaMSATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI,
ONpEIEIICHUS, IOHATHS pa3ena.

3. Oco0oe BHHUMaHUE CIEAyeT YACIUTH BBHIMOJHEHUIO PACUETHO-IPapUISCKUX
paboT, BBITIOIHEHUIO TIOMAITHUX 3aIaHUI 110 TPAKTUIECKUM 3aHITHSIM.
4. Bcst TemaTuka BompocoB, H3y9aeMbIX CAMOCTOSATEIBLHO, 33]JaCTCSl Ha 3aHSITH -

AX TpernojaaBareneM. MM ke AaroTcst HCTOYHUKH (B MEPBYIO OYepelb BHOBb U3-
JAHHBIE B IEPUOANYECKON HAYUHOU JIuTepaType) A 0oJiee JeTaNbHOrO MOHU-
MaHHs BOTIPOCOB, O3BYUYEHHBIX HA 3aHITHH.
JlJis  ycremrHoro OCBOCHUS MPOrPaMMBbl  TUCHUIUIMHBL «KOMMIBIOTEPHBIi
WH)XCHEPHBIN aHaJIN3» O0YyYaroNIMMCs PEeKOMEHIYeTCsl MPUACPKUBATHCS CIEAYIO-
IIMX METOJMYECKUX yKa3aHuM (Tabnuna 7).
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Ta6Jmua 7 — MeToaudeckue YKa3aHugd K OCBOCHUIO JUCHUIIJINHBI.

KommnoHeHT yuyeOHOro niiana

Opranmaunﬂ ACeATCJIBbHOCTH oﬁyqamnmxcn

JlaGopaTopHbie pabOThI

PaboTa ¢ KOHCIIEKTOM JIEKIIMHA, TOJrOTOBKA OTBETOB K KOHTPOJIIb-
HBIM BONpPOCaM, MPOCMOTP PEKOMEHyeMOI JUTepaTyphl, pabora
C TEKCTOM, KOHCIIEKTUPOBAHME OCHOBHBIX MBICIIEH U BBIBOJOB,
pelIeHue 3a1a4 0 aarOpUTMy

CamocTosTenbHOE U3yUEHHE
TECOPETHUECKUX  Pa3/esioB
JAUCIHUITIIUHBI

B mpouecce caMOCTOATENBHOIO M3Y4YEHHs Pa3esioB AUCLUILIM-
HBl Tiepe]] oOydJarolMMCs CTaBUTCS 3ajJadya yCBOEHUS TEOpUHU
JUCLIUIUIMHBL, 3allOMUHAHUS OCHOBHBIX U KIIIOYEBBIX NOHSTHUN
uzyyaemoro mpenmera. OOydarommuiics COCTaBJISE€T KpaTKue
KOHCIIEKThl HM3Y4YEHHOro Marepuaia. B xome pa®oThl CTyAeHT
YUUTCS BBIACTSATH TJIABHOE, CAMOCTOSITENIBHO JAenaTh 0000Iaro-
II1€ BBIBOJBI

CamocrosgTenpHas pa60Ta

Jnst Gonee yriryOneHHOTO M3y4eHHs TEMbI 3aJIaHUs JJIsl CAMOCTO-
ATEIbHOU pabOThl PEKOMEHAYETCSl BBINOJHATH MapajliebHO C
U3y4eHueM JaHHOW Tembl. MH}opmanums o caMmocTosTeIbHOM pa-
0ote npejacraBieHa B paszaene 6 «YueOHO-MeTonnyeckoe obec-
MEYCHNUE CaMOCTOSTEIBHON PA0OTHI 110 JUCLUIIIIHE.

PacuetHo-Tpaduueckas pa-
oora

B nponecce BbInosHeHUs pacyeTHO-rpaduieckoil padboTsl 00yya-
IOLUICS IEMOHCTPUPYET NPUOOPETECHHbIE YMEHMSI U HaBBIKU B
paMKax yCBOEHHOIo yueOHoro marepuana. Pabora nomkHa ObITh
oopmiieHa aKKypaTHO W B COOTBETCTBHH C HPEIbSBISEMBIMHU
TpeboBaHusMH. PaboTy HEOOXOIUMO BBINOJHUTH B IOJHOM
o0beMe U B yCTaHOBJIEHHBIN cpok. [Ipu moaroroBke k 3amure pa-
00TbI 00y4arOLIMIiC TOTOBUT OTBETHl HA KOHTPOJIbHBIE BOIIPOCHI.

3ader ¢ OIEHKOH

[Ipu mOATrOTOBKE K 3a4ETy M0 TEOPETUYECKOM YacTH HEOOXOAMMO
BBIJICJIUTH B BONPOCE IJIaBHOE, CYIIECTBEHHOE (TTOHSTHUS, IIPU3HA-
K, KJIaCCU()UKALIMKU U TIP.), IPHBECTH MPUMEPHI, HWILTIOCTPUPYIO-
M€ TeOpeTHUYECKUE MonoxkeHus. 1Ipu moaroroeke k 3adery mo
MPaKTUYEeCKOH YacTH HEO0OXOAWMO MPOOHOE BBHITIOJHEHUE 33/1a-
HUI 10 MPENJIOKEHHOMY QJITOPUTMY, MOArOTOBKA OTBETOB HA
KOHTPOJIBHBIE BOIIPOCHI

11 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOT Ui, MCIOJIb3yeMbIX MPH OCYIIIe-
CTBJICHMH 00Pa30BaTEJILHOI0 MPOLECCA M0 AUCHUILIUHE (MOIYJII0),
BKJIIOYAS MlepeYyeHb MPOrPaAaMMHOI0 odecnedyeHusi U HHPOPMAUOHHBIX
CIMIPABOYHBIX CHCTEM

C 1enpio TOBBIIIEHUST KaueCcTBa BeJleHUs 00pa30BaTeIbHOMN IEATeTLHOCTH B
YHUBEPCUTETE CO3/laHa dSJIEKTPOHHAS WH(OPMAIMOHHO-00pa3oBaTelbHAS Cpea.
Ona mojapazyMeBaeT OPTaHHU3AIMI0 B3aUMOJCHCTBUS MEXKIY OOyYaAONIMMUCS U
MPETIOIaBaTeNIIMA Yepe3 CUCTEMY JIMYHBIX KaOMHETOB CTYIEHTOB, PACIOJIOKEH-
HBIX Ha O(PUITMATBHOM CaliTe YHHBEPCHTETAa B MH()OPMAITMOHHO-TEICKOMMYHHUKA-
unoHHoM cetu «MaTepHe™ no anpecy http//student.knastu.ru.

Co3nanHast MHPOPMAIMOHHO-00pa3oBaTelbHasl Cpela MO3BOJISIET OCyIle-

CTBJISTH.

e (ukcamuio xoaa 00pa3oBaTEILHOTO MPOIIECcca MOCPEICTBOM pa3MEIISHUS B
JUYHBIX KaOMHETa CTYJCHTOB OTYETOB O BBIMMOJHEHHBIX 3aJIaHUSIX;
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L4 BSaHMOHeﬁCTBHe MCKIY YYaCTHHKaAMU O6pa3OBaTeJ'IBHOFO mmponecca I10-
CpEaACTBOM OpraHu3alv AUCTAHIOHMOHHOTO KOHCYJIBTHUPOBAHHA IIO BOIIPO-
CaM BBIIIOJITHCHUA pvaeTHO-Fpa(bI/I‘ICCKI/IX 3az:aHm71.
HpOHCCC O6Y‘-I€HI/I$I COIMPOBOKIACTCA C UCIIOJIb30BAHUCM JIMIICH3NOHHBIX

koMIbloTepHbIX nporpamm: T-Flex, AutoCAD, Siemens NX.

12 Onucanue MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEO0X0AMMOI
JJISL OCYLIECTB/ICHHS 00pa30BaTeILHOIO MpoLecca

10 AUCHUILINHE (MOLYJII0)

s peanuzanuu mporpamMMbl JUCHUITIMHBL « KOMITBIOTEpHBIN WHKEHEPHBIN
aHaJIM3» MCHOJb3YETCS MATEpUaTIbHO-TEXHUYECKOE 00€CIeUeHue, NEPEUNCIEHHOE

B Tabaure 8.

Tabmmma 8§ — MarepuanbHO-TEXHUYECKOE 00eCIeueHUE JUCITUTUTHHBI

Aynuropust HaunmenoBanue Hcnoandyemoe Hasnauenue
ayAUTOPUH o0opynoBanue o0opynoBaHust
(nabopaTopumn)
C BBIXOJOM B HH- | JIJabopaTtopuu 10 TIlepconamsupix 3BM (intel | [IpoBenenue
TepHetr + jokainb- | CAIIP: Core 15, 81'b O3V, 1I'b Buneo), nu- | IEKIIMOHHBIX U
HOE COCMHEHHE ayn. 429/3, nensnonHoe CAD/CAE-mporpamm- | mabopaTOpHBIX
ayn. 423/3. Hoe oOecmneuenne (Siemens NX, 3aHATUN B BUIE
T-Flex, ANSYS); npe3eHTanui

1 Ilepconansnas OBM mnpeno-naBa-
TS

1 MynbTUMEIUAHBIA TMPOEKTOp €
WHTEPAKTUBHBIM SKPAHOM;
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[Ipunoxenue A

TunoBwble 3a1aHUsA 1JIsl OPTAHU3AIMU «BXOTHOT0 KOHTPOJIS» 3HAHUIA,
YMeHM ¥ HABBIKOB 00yYaKOIINXCsl

Huxe MPUBOAATCA HIPUMEPBI TUIIMYHBIX TCCTOB.

Tecrt 1. 1) IToctpouts B CAD-cucteMe JIMHUIO NEPECEUEHUS TUIOCKOCTH MPOXOIs-
e yepes tpu Touku A(10;14;-2), B(3;8;10), C(-5;12;7) u cdepoit ¢ 1IeHTpOM B
touke O(2;-1;8), panuycom R=20.

2) Iloctpouts B CAD-crucTeMe reoMeTpudecKoe TeJIO MOJyYeHHOE TIepece-
yeHuem chepsl ¢ nentpom O(12;7;-4) panuycom R1=15 u koHyca ¢ ocHOBaHUEM B
touke K(10;5;-4) panuycom ocHoBanus R2=10 u BeicoTo# h=12.

3) B npennoxennoit 3D-moaenu aeranu B cpeae CAD mocTpouTh MpoCToe
BEPTUKAJIBHOE CEUCHHE.

Tecr 2. [lo unaMBUIYyanbHOMY BapuaHTy 3aaaHusi B CAD-cucrtemMe MoCTpOUTH:
1) DneKTpOHHYI0 T€OMETPUUYECKYIO MOJICNIb CTUIIM30BAHHOM JAETaIN C HATYPHI.

2) o moxy4eHHOW MOJAENN BBIMIOJHUTH SJEKTPOHHBINA YePTEX JeTanu 0hOopMIICH-
Hb1i 1o npasunam ECK/I.

Pucynoxk 6. BapuaHT CTUIM30BaHHOM J€Taln
AJI1 MOACITIUPOBAHUS C HATYPHI.
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Jluct peructpanuu usmenenuii K PIIJ]

[Tpunoxenue 2

UM, 16.04.13

Ne n/m Homep nporokona 3acenanns kadeapsl, Koanvecreo | Ioanuce
JATa YTBEPXKACHHSA H3MEHEHHS CTPaHHI aBTOpa
H3MEHEeHHA PII
ayem }(HC- unmeuenn? 8 YuedHsiz nnan <ip. 3-41
U KON BRGOPHUAM (1ugd putis 2 POgPAK | OG0Bpet Ui
1 :jqkm,,;gca@mo%, npoiokon W6 o7 04.08.20%F b0 9cip. 7%/
ugymM. 05.09.2013
Unmerenus naumenobarnus 6y ma 4 auere Tuoto et
2 ’HP“ ;(02 oT 43’. 11.9014 A/"fga‘ _“o*”" ”06% A C‘T.’.
Uz me KRILs @ pricbezuTit Sramicol goxgmomog l%/
Yruepeuier ", Beeam Jeip.
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HN3menenune Ne 1

PITI/I KomnbroTepHblii HH/KEHEPHBIN aHAJIN3
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