MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.JIB.02.02

(unoexc oucyuniuusl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MOI[GJ'II/IpOBaHI/IC TEXHOJIOTMYECKUX IIPOHECCOB B CUCTEMAX MHKCHCPHOT'O aHAJIM3a

(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJIEHUIO MOATOTOBKH (CHEI[UAIbHOCTH)

15.04.01 MamuHocTpoeHue

HaIpPaBJICHHOCTH (PO )/CrIeInaT3aIus

«CucreMbl ABTOMATHU3UPOBAHHOI'O ITPOCKTHUPOBAHNA B MALIKMHOCTPOCHUU >

dopma o0ydeHus: OUHAs
I'ox mabopa: 2022
O6mras TpymoeMkocTsb: 9 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

dDopma KOHTPOJIA 3a4eT Hroro
Bua zansaruii
Jlexuu 8 8
JlaGopartopHbie 30 30
[IpakTueckue
PykoBosicTBO: KypcoBbie paboTh (ipoekthi) / PI'P
ITpoMexxyTodHast aTTeCTAIHS 0,25 0,25
KonraktHas pabora 38,25 38,25
CaMocTosTenbpHas paboTa 285,75 285,75
KonTposnb
Htoro 324 324




Pabouyto mporpammy coctaBui(u):
JIOLEeHT, Kaua. TexH. Hayk [llenGeprep I1.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouass mporpamma aucUUIUIMHBI cocTaBieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro mmana
HampaBieHus: noaArotoBkd (cmeumanbHocth) 15.04.01 MamuHocTpoeHHe, HampaBICHHOCTD
(mpocuib): «CucteMbl aBTOMaTU3MPOBAHHOTO ITPOEKTUPOBAHUS B MAIIMHOCTPOESHUN»

Cpok neiicTBusi padoueii mporpaMMsbl AUCUMILUIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemanun xadenps «CBapka, o0paboTka MaTepUalOB JaBIEHHEM U POJCTBEHHbBIE
IIPOLIECCHI»

(mpotoko:n 3acenanus Ne 1 ot «03»_centsiops 2021 r.).



1. Ileanb ocBOEHUS AUCITHILIMHBI

Heﬂb — crocoOCTBOBAaThH HU3YUYCHUIO TCOPCTHYCCKUX H IMPAKTUYCCKHUX OCHOB HHKCHCPHOI'O
aHajIn3a TEXHOJOTMYCCKUX ITPOLECCOB C IOMOINBIO KOMITJIEKCA CAE-nporpaMM.

2. MecTo aucuuniuabl B cTpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
«Mopenu wmatepuanoB B CAIIP wmammHOCcTpoeHuAY,
MAaIIMHOCTPOEHHUH C IIOMOIIBIO METOJJOB KOHEUHBIX 3JIEMEHTOB.

«AHaU3 OOBEKTOB U IMPOIIECCOB B

,HI/ICI_[I/IHJ'II/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUC ,HaHHOﬁ JAUCHUITIIMHBI HGO6XOI[I/IMO Kak

IpeIIeCTBYIOIEe:

«[Tpou3BoacTBeHHAss TpakTHKa (HAy4HO-HCCIeNoBaTeNbckas pabota) 4y,

«[Ipou3BoacTBEHHAs MpakTUKa (MpeIAMILNIOMHAs IPaKTUKa)», «BbIMyckHas KBanu(HUKAIIMOHHAS

pabotay.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dDopmupyeMbie U HNuauxaropsl
KOHTPOJINpYyeMble AOCTHKECHUS IlnannpyemMble pe3yJibTaThl
KOMIIeTeHIIUH KOMIIeTeHI U o0y4eHHUs
(K01 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)

ITK-6. Cnoco6en | UJI-1T1K-6. ITpoektupyet B | 3Hath: coBpemeHHble CAE-cuctemsl,

HCIIO0JIb30BaTh MIPUIIOKEHUAX CAIIP | ux ¢yHKIMOHAJIbHBIE BO3MO>KHOCTH

coBpemeHHble CAIIP, ux | TexHogoruyeckue JUIs  pacyera CWJI  3aKpeIUICHUs,

(GyHKIIMOHAJIbHBIE MPOLIECChl  M3TOTOBJIEHUS | TUIIOBBIE TEXHOJIOTMUECKHE

BO3MO>XHOCTH Ut | M31enni MPOLIECCHI U3TOTOBIICHUS

MIPOEKTUPOBAHUS BCIIOMOTaTENbHBIX, MaIIMHOCTPOUTENIBHBIX W31

TEXHOJIOTHYECKHUX 3arOoTOBUTEIBHBIX U | BBICOKOH CIIOKHOCTH

MPOLECCOB H3TOTOBJICHUSI | OCHOBHBIX oTpaciedt | Ymeth: ucrnonb3oBath CAE-cuctemsl

MaIIMHOCTPOUTETBHBIX MalIMHOCTPOEHUS JUISL  pacdeTa CHUJ  3aKperyIeHHs

15631 (017171 BBICOKOM 3ar0OTOBOK U Jeranei

CII0)KHOCTH MaIIMHOCTPOUTENBHBIX 1563 (SN105171
BBICOKON CJIOHOCTH; HCIIOJIb30BATh
CAD-cucreMbl  [UIi  BBISBJIEHUSA
KOHCTPYKTHUBHBIX 0COOEHHOCTEM
MalIMHOCTPOUTEIbHBIX 1563 (SN105171
BBICOKOM CJIOKHOCTH, BIIMSIOIIMX Ha
BBIOOp METO0/1a TIOJTYUYEHHUsI UCXOIHON
3aroTOBKH
Brnagets: HaBblKaMM  pacyeta C
npumenenneM CAD-, CAE-cucrem
TpeOyeMBbIX cui 3aKperieHus
3aroTOBOK n neranen
MaIIMHOCTPOUTEIbHBIX 1563 (SN115171
BBICOKOM CJIOKHOCTH

IK-7. Cnocoben | UJI-1T1IK-7.  IIpoektupyet | 3HaTh: OCHOBHBIE TEXHOJOTMUYECKHUE

pa3palaTsIBaTh TE€XHOJOTHYECKHE CBOMCTBa KOHCTPYKIIMOHHBIX

IpyNIOBbIE IIPOLIECCHl U3TOTOBJIEHMSI M | MAaTEPUAIOB  MAaIIMHOCTPOUTEIBHBIX

TEXHOJOTHYECKHUE cOOpKH U3aenni B | u3nenuu BBICOKOI CJI0KHOCTY,

IIPOLIECCHl  U3TOTOBJIEHUS | MACCOBOM IPOU3BOJACTBE OCHOBHbBIC MPHUHLUIBI pabOTHl B

MAaIIMHOCTPOUTEIIBHBIX coBpemeHHbIX CAE-cucremax




dopmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUSI IlnannpyemMble pe3ybTaThl
KOMIIETEHIIMHT KOMIIeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
U3JIeNi C MPUMEHEHHEM YMeTh:  BBIOMpAaTH  BUJ, METOJ

CAD, CAPP-cuctem

MMOJIY4CHHA U OCHOBHBIC Tpe6OBaHI/IH K
KOHCTPYKIIMHU I/ICXO,Z[HOI;'I 3aroTOBKH
AJI1 MAalTMHOCTPOUTCIIBHBIX I/ISILCJH/Iﬁ
BBICOKOH CJIOKHOCTH

Bianers: HaBbIKAMU pacuera
OCHOBHBIX IoxKa3arejiei
KOJIMYECTBEHHOM OLICHKH
TEXHOJIOTHYHOCTH KOHCTPYKIUHU
MalIuHOCTPOUTEIBHBIX H3JICIINI
BBICOKOH CJIOKHOCTH;
BCIIOMOTaTeIbHBIX MoKa3aTelei
KOJWYECTBCHHOU OLICHKH
TEXHOJIOTUYHOCTH KOHCTPYKIIUHU
MAaIIMHOCTPOUTEIIbHBIX H3IEITUN

BBICOKOU CJIOKHOCTH

[1K-8.
HCIIOJIB30BATh
COBPEMEHHBIC  CHCTEMBI
WHXCHEPHOTO aHaJIH3a, UX
(GyHKIIMOHATIbHBIE
BO3MOYKHOCTHU
MOJIETTUPOBAHUS
(buzmIecKux
BO3HHKAIOIIUX
peam3anuu
TEXHOTOTHYECKUX
MIPOIIECCOB M3TOTOBJICHHUS
MalIHHOCTPOUTENBHBIX
U31eJINHA BEICOKOM

Cnocoben

JUIA

SIBIICHHH,
npu

Breimonnser
pa3paboTky YHUCIICHHBIX
MOJICJICH  TIPOLIECCOB
CETOK KOHCYHBIX JIEMEHTOB
U3EIINNA u cOOpoK
MalIMHOCTPOCHUS B
Pa3TUYHBIX  MPUIIOKEHHUIX
CAIIP.

NA-311K-8.
pe3yIbTATHI
MOJIETTMPOBAHUs MPOLIECCOB
B CAIIP u odopmiser
Hay4HO-
UCCIIEI0BATEILCKUE OTYETHI
u MIPE3EHTALNN
BBITIOJTHEHHBIX YUCJIEHHBIX
JKCIIEPUMEHTOB.

WJI-211K-8.

AHanusupyet

3HaTh: BUJBI U MPUYUHBI Opaka mpu
W3TOTOBJICHUH

MaIIMHOCTPOUTEIBbHBIX U3J1eHi
cpeaHen CJI0’KHOCTH;
TEXHOJIOTUYECKHE (bakTopsl,
BBI3BIBAIOIINEC MOrpeIIHOCTU
W3TOTOBJIICHUS

MAallIMHOCTPOUTEIIBHBIX I/I3[I€JIHI71
BBICOKOH CJI0HOCTH; METO/TBI
YMCHBUICHUSA BIIMSAHUA
TEXHOJIOTUYECKHIX bakTopoB,
BBI3BIBAOIITUX MOrpCIIHOCTHU
U3TOTOBIICHUS

MAalIMHOCTPOUTEIIBHBIX I/I3[I€JIHI71
BBICOKOW  CJIO)KHOCTH;  OCHOBHBIE

MPUHIUIIEI PabOThl B COBPEMEHHBIX
CAE-cucremax; coBpemennbie CAE-
CHUCTEMBI, WX  (PYHKIIMOHAIbHBIC
BO3MOKHOCTH JJII MOJEIHPOBAHUS
(U3UYECKUX SBIICHUN, BOSHUKAIOIINX
MpU  peau3alli TEXHOJIOTMYECKUX
MIPOLIECCOB M3TOTOBJICHUS
MaIlIUHOCTPOUTEIbHBIX u3enui
BBICOKOM CJIOKHOCTH

VYMeTh: ucnoab3oBath CAE-cucTemMbl
Ul MOJCNTHPOBAaHUS  (HUUIECKUX
SIBIICHHH, BO3HUKAIOIINX npu
peanu3anuu TEXHOJIOTHYECKUX
MIPOLIECCOB H3TOTOBJICHUS
MAIIMHOCTPOUTEIIBHBIX H3ICTAN
BBICOKOM CII0KHOCTH




dopmupyeMbie U
KOHTpPOJINpYyeMble
KOMIIeTeHIIUH
(Kol 1 HAMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

IlnannpyemMble pe3ybTaThl
o0y4eHust

BrnaneTs: HaBBIKAMH HCCIICIOBAHUM C
npumenenuem CAD-, CAE-, CAPP-
CHUCTEM TEXHOJIOTMYECKHUX MPOIECCOB
HM3rOTOBJICHUS
MAIIMHOCTPOUTEIIbHBIX 56631 (SN 0707
BBICOKOH CJII0KHOCTHU




4. CTPYKTYpa M cojiep:KaHue U CUUILIMHBI

DopMBbI TEKYLLET0

Bup .
N HanmeHnoBaHue TeM 3aHATHH Oobem, HNuTepakTHB, KOHTPOJISA
Mopnyasb (pa3aen) | y4eOHOM . Cemectp Bajibl
paGoTHI (y4eOHoii paboThI) 4. 4. (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Monyns 1. Jlek 1 Henr wu 3amaun  kypca. OCHOBHBbIE 3 2 - 2 -
Bsenenue B NOHTUS U HanpaBieHus pa3Butus CAE-
WHKCHEPHBIH aHaJIM3a TEXHOJOTUYECKHX MPOIECCOB.
aHaIu3 Xponosoruueckasi ~ crnpaBka.  O030p
TEXHOJIOTHYECKHX BO3MOXKHOCTEH CAE-nporpamm.
IIPOLIECCOB 3HaKOMCTBO ¢ UHTEep(eicoM MporpamMmbl
DEFORM 2D/3D
Caml | Uzyuenue yuyeOHOM M Hay4yHOH 3 95,25 - - -

JUTEpPaATyphl




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTHB,
4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)

Monyinb 2. AHanu3
TEXHOJOTHYECKUX
MIPOIIECCOB

Jlek 2

@opMUpOBaHHE MPOEKTAa  PaCUECTHOU
MOJieNId. AJITOPUTMBI CO3JJaHUSI KOHEYHO-
aneMeHTHON Mozenu B CAE-niporpamme.
Tumbl  KOHEYHO-DJIEMEHTHBIX  CETOK.
CrniocoOsr MIPOBEPKU KOHEYHO-
AJIIEMEHTHOU (K9) CETKH u
uMnoptupoBaHHoit reomerpuun B CAE-
MpOTrpamMme. 3anganue buznIecKux
coiictB KD wmopmenu. Omnpenenenue
OrpaHUYEHUN CTeNeHen CBOOO/BI.
3agaHue Harpy3ox. Onpenenenue
napamMeTpoB  KOHTakTa. BrinonHeHue
pacuera. Ananu3 MOJIYYEHHBIX
pe3yabTaToOB B MIOCTIIPOLIECCOPE.

Cam 2

N3yuenue y4eOHOH ©  Hay4yHOH
JTUTEPATYPHI. [TonroroBka K
nabopaTopHBIM paboTam

95,25




DopMBbI TEKYLLET0

Bup .
N HanmeHnoBaHue TeM 3aHATHHI Oobem, HNHTepakTHB, KOHTPOJISA
Mopnyas (pa3aen) | y4eOHOM . Cemectp Basibl
paGoTHI (y4eOHoii padoThI) 4. 4. (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
JJa61 | MoxenupoBaHue HarpeBa 3aroOTOBKH B 3 6 - - Otyet o nabopaTopHO
neqn pabote
Jla62 |Pacuer omepauuun ocanka B CAE- 3 6 - - Otuer no naboparopHoit
nporpamMMe. AHaIH3 pe3yabTaToB pabote
Mopnyns 3. AHanus Jlek 3 Nutepnonsmms CHIIL. Onpenenenue 3 4 - 4 -
HaANPSHKEHHO- apamMeTpoB KOHTAaKTA. 3anmanue
ne(OpMUPOBAHHOTO XapaKTepUCTUK 000pyAOBaHUA. YKa3aHUE
COCTOSIHUS MapaMeTpoOB JIBUKCHHS IS TTOABUKHBIX
coopounbix eaunui. DopmupoBaHHe
OTpaHUYCHUH JIJIT KOMIIOHEHTOB COOpPKH
Cam 3 | 3yueHue yaeOHOW ®  HAYYHOU 3 95,25 - - -
JTUTEPATYPHI. [TonroroBka K
nmabopaTopHbIM paboTam
JIab 3 | Pacuer MHOroomnepamnnoHHOTO Ipolecca 3 9 - - Otuer o nmabopaTopHOI

MITaMIIOBKH A€TaJIU «Pwraary

pabore




Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHue TeM 3aHATHHI Oobem, HNHTepakTHB, KOHTPOJISA
Mopnyas (pa3aen) | y4eOHOM . Cemectp Basibl
A60TEI (y4eOHoii padoThI) 4. 4. (HauMeHOBaHMe
P OLIEHOYHOI0 CPeACTBA)
Jla6 4 | PacueT MHOTOONEPAIIMOHHOTO MpoIecca 3 9 - - Otyet mo nabopaTopHOI
mTamMnoBky geranu «llatyn» pabote
Hroro:] 324




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
ITpu oOyueHnH CTYAECHTOB UCHOJB3YIOTCA CIIEAYIOLIEe 00pa30BaTE/IbHbIE TEXHOJIOTHHU:

- TEXHOJIOTHSA TPaJAULHUOHHOIO OO0Yy4eHMs, KOTOpass IpeanojaraeT TpaJuLHOHHYIO
IIOCJIEI0BATEIbHOCTh M3YYEHUS MaTepuaja: IpeJCTaBIeHHE U OOBACHEHHE IIpernojaBaTesieM
Marepuaia, BBIOJHEHHE JaOOpaTOPHBIX 3aJaHWii B Tpynme, a 3aTeM HHIUBUAYaJIbHOE
CaMOCTOSITEIIBHOE U3yUEHUE;

- TEXHOJNOTUs JU(PPEpEeHIMPOBAHHOTO OOYYEHUS NPUMEHSETCS TMpPHU  BBIIOJHEHUU
71a00paTOPHBIX pabOT ¢ MCIIOJIb30BAaHUEM METO/la aHaJIM3a KOHKPETHOM 3a7auy, a TakKe B paMKax
KPUTEPUATIBHOTO [10/1X0/1a K OLIEHUBAHUIO UHMBUYaIbHBIX 3aJaHU;

- TEXHOJIOI'M KOHTEKCTHOTI'O 00Y4EHUS UCIOJb3YIOTCS B (hOpME KOHTEKCTHO-UH(OPMAIIMOHHBIX
JEKIMA ¥ TEXHOJOTHH MPOOIEeMHOr0 00y4eHHsS C MPUMEHEHHEM METOJIOB PELICHUS KOHKPETHBIX
CUTYallMOHHBIX 3a/1a4;

- MUHTEPAKTUBHbIE TEXHOJOTMH HCHOJIb3YIOTCS Ha JIEKIIMOHHBIX, IPAKTHUUECKUX 3aHATUSAX B
xoJie 00CYX/IeHUs pe3yabTaTOB AESATEIbHOCTH, IUCKYCCUI MTPH BBIMOJIHEHUH 3aJJaHUi TPOOJIEMHOTO
Xapaxkrepa;

- HUH(OpMAIMOHHBIE TEXHOJOTMM: BCE BHJAbl 3aHATUH IPOBOJIATCS B  LIEHTpE
AaBTOMATH3UPOBAaHHOTO NpoekTupoBanus kadeapor «COMIuPII» ¢ ncnonap3oBaHrEeM KOMIIBIOTEPOB,
JMILIEH3MOHHOTO ITPOrPaMMHOI0 00eceueHus!, MyJIbTUMEIUITHOIO 000pYA0BaHMUSL.

6. MeToauuecKkue YKa3aHHUus 110 0OCBOCHHUIO TUCIHUIIJINHBI

Pabora mo kypcy mpenmosnaraeT cienyromue (GpopMbl 3aHATHH: JTaOOpaTOPHBIC 3aHATHS,
BHEAY/IUTOPHBIC 3aHITHSL.

JlaboparopHble 3aHATHS TPOBOAATCS B OOOPYJOBAaHHBIX KOMIIBIOTEPHBIX KJlaccaX C
MPEIOCTaBICHUEM Ka)XJIOMYy CTYACHTY MEPCOHAIBHOTO padoyero mecra. Ha 3aHATHUAX CTYACHTHI
BBITIOJIHSIIOT J1a00OpaTOpHBIE 3aJaHusl TI0 BapHaHTaM C UCTOJIb30BaHUEM METOIMUYECKUX YKa3aHUH 1O
BHIMOJTHEHHIO paboT. [lo kaxxaoMmy 3alaHuio MpeaycMOTpeHo odopMmiieHHE oTyeTa Mo padore ¢
NOCIEAYIOUUM COOECeIoOBaHUEM C IIPErnojaBaTeieM, B IPOIECCe KOTOPOTo CTYIACHT JIOJIKEH
OTBETUTH HA BONPOCHI MO XO/1Y BHIMOJHEHUS 3aIaHUI U MOJTYYEHHBIM PE3yJIbTaTaM.

BreaynutopHble 3aHATHS SBISIOTCS BaXXHOM 4YacThio paboThl cryaeHTa. CTyAeHTHI
CaMOCTOSITENIbHO pabOTaIOT C TEOPETUUECKUMHU MaTepHalaMu, H3y4YeHHe KOTOPHIX MPEeayCMOTPEHO
porpamMmoit oOydeHus.

7. OneHo4HbIe CpeacTBa

7.1. ITacnopT OlIEHOYHBIX CPEACTB

. HaumenoBanmue
Cemectp | Kox koHTpoMpyemMoi KOMIIeTEeHUMHU (MJIU ee YaCTH)
OLICHOYHOI'0 CpPe/ICTBA
3 [TK-6. Crioco6en ucnons3oBaTh coBpeMennbie CAIIP, ux | Otuer mo madoparopHOit
(GyHKIMOHATIBHBIE BO3MOXHOCTH JJIsI HPOEKTHpoBaHuUs | padote Ne 1-4
TEXHOJIOTUIECKUX MIPOIIECCOB W3TOTOBIICHHSI
MAaIIMHOCTPOUTEIBHBIX U3/IENUI BHICOKOH CIOXKHOCTH
3 [1K-7. Crniocoben paspabarbIBaTh rpymnmnoBsie | OT4eT 1o J1abopaTopHO
TEXHOJIOTNYECKHE MPOLECCHI u3rotoBieHust | padore Ne 1-4
MalIMHOCTPOUTENBHBIX M31enuii ¢ npuMmenennem CAD,
CAPP-cucrem
3 [1K-8. CnocoGeH ucnosabp30BaTh COBpeMEHHbIE cucTeMbl | OTYeT 1o J1abopaTopHOi
WH)XEHEPHOTO aHaM3a, 170'¢ ¢dbyHKIMOHANBHBIE | padoTe Ne 1-4
BO3MOXHOCTH JIJIsl MOJICTTUPOBAHUS (PU3HUUECKUX SBICHHIA,
BOZHUKAIOIIUX TpPH pealu3aliil  TEXHOJOTMYECKUX




HaumenoBanue

Cemectp | Koa koHTpoMpyemMoi KOMIIeTEeHUMHU (MJIU ee YaACTH)
OLIECHOYHOI'0 CpPe/ICTBa

MIPOIECCOB U3TOTOBJICHUSI MAIIMHOCTPOUTEIIbHBIX
U3JIEIINHN BBICOKOM CIIOKHOCTU

7.2. TunoBble 3aJaHUS1 UJIU UHbIE MAaTepPUAJIbl, He00X0IMMBbIe VIl TEKYIIEero KOHTPOJIs
7.2.1. JladbopaTopHbie padoThI

dopma oTuyeTa Mo J1adopaTopHbIM padoram Nel-4
- LI€TIb U 3a/1a4M pacyera;
- BXO/IHBIE JIaHHBIE pacueTa;
- CKPUHIIOT KOHEYHO-3JIEMEHTHON MOJIEIIH;
- CKpUHIIOTHI ¢ pe3yabTaTaMu pacuera (MOoIsIMU pacipeeieHus apamMeTpoB, rpadukamu);
- BBIBOJbI.

TpebGoBanus k oopmiIeHUIO
Otuer no naboparopHelM padotam opopmisiercst B coorBercTBUe ¢ 'OCT Ha TeXHHUYECKYIO
nokymenTauio (popmar A4). OpopmiisieTcst TOIBKO ¢ TOMOIIBI0 KOMITBIOTEPA.

IIpoueaypa oueHuBaHUs
[Io pesynbraTam mnaboparopHoil paboThl OQopMISIeTCS OTYET U MPEIbIBISIETCA
IIPEnoAaBaTeso 1Jis 3alUThI.

Kpurepuu onenku:

- OIICHKA «3a4YTE€HO» BBICTABJISIETCS CTYACHTY, €CJIM CO3/aHHAs KOMIIbIOTEpHAsi CUMYJISLUS
BBIJIaeT penieHne. JlomycKkarTes He3HAaYUTEeIbHbBIE TOTPEITHOCTH. J{OImycKatoTes 2 MOTHBIE OMINOKY;

- OIICHKAa «HE 3aYTE€HO» CO3JlaHHas KOMIBbIOTEpHas CUMYJISLIMS HE BBIJAET PELICHUs WU
BBITNOJIHEHA ¢ TPyObIMH norpemHocTsiMu. KonndyecTBo moaHbIx omnbok — oosee 2.



7.3.011€cHOYHBIE CpEACTBA M IPOMEXKYTOUYHOM arrecTalud 110 WTOraM OCBOEHUS

JUCIIUILINHEI

7.3.1. Borpochkl K MpOMEKYTOYHOM aTTeCTallu

CemecTtp 3
Ne
i Bomnpocsl k 3auety
1. | Metozas! nHXEHEPHOTO aHaIK3a (MPEUMYIIECTBA U HEJOCTATKU)
2. | CAE (Computer-Aided Engineering) ananus (omnpeaeieHne, dTarbl MPOBEICHHS)
3. | Mozmenr WHXEHEPHOTO pacueTa (ONpenesieHue, NpeIBapUTENbHBIA aHadn3, MPUMEpPHI
MO/IeJIel U BBOJIUMBIX JIOMYILIEHU )
4. | AHaTUTHYECKHUE U YHCIICHHBIC METOBI pacueTa
5. | MeToa KOHEUHBIX Pa3HOCTEH M IPAaHUYHBIX (MHTErpalIbHBIX) YPAaBHEHUI
6. | MeToJ KOHEYHBIX DIIEMEHTOB
7. | Jluneiinbie u napaboNUyecKue KOHEUHBIE SJIEMEHTHI
8. | 'paHn4HbIC YCIOBHS MOJIEIH
9. | OcHOBHBIE TPYIIIBI MPOTPAMM HH)KEHEPHOTO aHAIIN3a
10. | INoka3aTenu MPOBEPKU rEOMETPUU KOHEYHBIX DJIEMEHTOB
11. | OcHOBHBIE JTambl aBTOMATU3MPOBAHHOTO TMPOEKTUPOBAHUS OOBEMHOH IITAMIIOBKM Ha
npumepe padotsl B DEFORM
12. | ABTOMaTH3UPOBAaHHOE MPOCKTHPOBAHUE IPOIECCOB OOBEMHON IITAMIIOBKH Ha IpHUMEpe
nporpamMmmHoro npoaykra DEFORM (ompenencare, Ha3Hau€HUE, THITHI MOJCITHPYESMBIX
MIPOIIECCOB)
13. | AGcoroTHAsT KOHEYHO-2JIEMEHTHAS CETKa
14. | OTHOCUTENbHAS KOHEYHO-2IIEMEHTHAsI CeTKa
15. | Otinums aGCoNMOTHON KOHEYHO-3JIEMEHTHOM CETKU OT OTHOCUTEIBHOM
16. | B gyeM 3akirrodaeTcs METOJ] KOHEUHBIX 3JIEMEHTOB B Iporeccax OM/1?
17. | Yro Takoe CAE-anamuz OM/J]?
18. | IIpuBeauTEe NPUMEPHI YUCICHHBIX METOIOB pacyera
19. | Ha3oBuTe JOCTOMHCTBA U HEJOCTATKH METO/Ia KOHEYHBIX 3JIEMEHTOB?
20. | Yto Takoe ¢aiin-pecrapra?
21. | [lepeuncnure (hakTOPHI, BIUSIONINE HA TOYHOCTH TpoBeneHmst CAE-anamm3a
22. | IlpuBenuTe MPUMEPHI TUIIOB KOHEYHBIX SJICMEHTOB?
23. | IlpuBenute nmpumepsl 3a1a4, penraeMbix B DEFORM?
25. | 3amanue IBMKEHUS JJIsl KOMIIOHEHTOB.
26. | 3amaHue yCUIIHsl Ui KOMIIOHEHTOB.
28. | Co3naHune KOHTAKTOB MKy OObEKTAMH 3aJIaUH.
29. | UmmopT pe3ynbTaroB pacyera. Co3nanue HEOOXOAMMON T€OMETPUH TS TTOCIIETYIONTIX
omneparuii. OcoOeHHOCTH UMITOPTUPOBAHUS.
30. | [IpuBenuTe npuMepsl BBOAUMBIX nonyiieHnii B DEFORM?
31. | Ans kakux meneit cyxkat npe- u nocrmporeccopsl B DEFORM?
32. | HazoBure BUIBI KOHEUHO-IIIEMEHTHOU CETKU
33. | Ha3zoBuTe mapameTpbl, HEOOXOIUMBIC JUTSl CO3/IaHUS KOHEUHO-JICMCHTHON CeTKH?




Ne
i Bormpocs! k 3auery
35 | Ummoprt pe3ynbraToB pacuera. Co3gaHue HEOOXOIUMOMN reOMETPUH JIJIs TIOCIIETYFOIIIHX
ornepauuii. OcOOEHHOCTH UMIIOPTUPOBAHUS
36 | [IpuBeaure npuMepsl BBOAUMBIX gonyiiennit B DEFORM?
37 | s kakux menei ciykat npe- u nocruporeccopsl B DEFORM?
38 | Ha3oBuTe BUIbI KOHEYHO-2JIECMEHTHON CETKU
39 | HazoBute nmapameTpsl, HEOOXOAMMBIE JUIs CO3IaHHsI KOHEYHO-3JIEMEHTHOM CeTKHU?
40 | [IpuHOMIBI YBETMYSHHUS] TOUHOCTH YUCICHHBIX PACYETOB
7.3.2. Kputepun 1 HOpMBI OIICHKH
dopma
Cemectp HPOBCACHHA Kputepuu u HOpMBI OLICHKH
IPOMEKYTOYHOU
aTTeCTaIlNU
3 3ayer B yCTHOU OLICHKA «3a4TE€HO» BBICTABIIACTCS, €CIHU
dopme CTYJCHTOM JlaH TIOJIHBIA W pa3BEPHYTHIH

«3a4YTCHO»

OTBC€T Ha yCTHI:Iﬁ BOIIPOC M3 CIIMCKaA
BOIIPOCOB IJIsA 3a4€Ta

«HEC 3a4YTCHO»

OLIEHKA «HE 3a4YTE€HO», €CIM B OTBETE Ha
YCTHBIA BOIMPOC M3 CIUCKA BOMPOCOB IS
3ayeTa CTYAEHTOM JIONYIIEHbl TpyObie
OIINOKH




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI
8.1. O6s13aTesbHAs JIUTEpPATypPa

KosmuectBo B
Tun (yueOHuk, yueoHoe N
HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBoK) T'ox m3panus oudaunorexe /
n/n MeTon4ecKoe nmocooue,
HaumenoBanue
NMPaKTHUKYM, IP.) 3EC
1 | boxko A.H., Bonocarosa OCHOBBI aBTOMaTU3UPOBAHHOTO
T.M., I'pouieB C.B. u MPOCKTUPOBAHUS IbC
i 4 2 HAp- POCITAD VueGuuK 2020 "ZNANIUM.CO
MII
2 baxsanos H.C., Xuakos YucneHHble METOIbI " "
HLIL., KoGebkon I M. YueObHuk 2020 OBC "IPRbooks
3 | benoB I1.C., [Iparuna O.I'. | CucTembl aBTOMAaTU3HUPOBAHHOTO
MIPOEKTUPOBAHUS TEXHOJIOTUYECKUX Y4eOHoe nmocodue 2020 3BC "IPRbooks"
MIPOIIECCOB

8.2. JlonosinuTebHAS JIUTEpPATypa

KoanuectBo B
Tun (yueOHuk, yueoHoe .
HAY4YHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOAn4YecKoe nocooue,
HpaKTHRYM, 1p.) HaumeHoBanue
p y b p' BBC
1 - - - - -
2 - - - - -



https://znanium.com/catalog/document?id=348154
https://znanium.com/catalog/document?id=348154

8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

e Web of Science [DnekTpoHHBII pecypc] : MyabTUIMCIUILIMHAPHAS pedepaTuBHas 6a3a
nannbix. —  Philadelphia :  Clarivate Analitics , 2016— . — Pexum noctyna :
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

e Scopus [DnekTpoHHbIi pecypc] : pedepaTrBHas 6a3a manubix. — Netherlands : Elsevier

, 2004— . — PexxuM poctyma : scopus.com. — 3ari. ¢ dKpaHa. — 3. pyc., aHTIL.

e Elibrary [DnekTpoHHBIN pecypc] : HaydHas dIeKTpoHHast oubaunoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHIIL.

e CAIIP u rpaduka [DneKTpOHHBIA pecypc]|: MHOTOIIPEAMET. Hay4d. )KYpPH. — DJIEKTPOH.
KypH. — MockBa: OOO Komnsetorepllpecc. — Pexum poctyma K KypH.:

http://www.sapr.ru/.

8.4. [lepeyenb NporpaMMHOro odoecrnevdeHust

Ne Haumenosanne IO PexkBU3HUTHI uorongpa
n/n (maTa, HOMep, CPOK /1eliCTBHUSA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok aeiicTBus —
WinPro 10 RUS Upgrd OLP NL OeccpouHo;
Acdmc koHTpakT Ne 1653 ot 14.12.2018, cpok neiicTBus —
6eccpovyHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok neiictBust —
Office Stdandard 2013 Russian OLP | 6eccpouro
NL AcademicEdition
3 | Siemens Digital Industries Software | cy6sunensronubiii gorosop N2 376 ot
(NXACAD100 + NXACAD101) 24.02.2015, cpok aercTBUsI - 6eCCPOYHO

8.5. Onucanne MarepHaJbLHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJIl OCylIeCTBJICHUSI
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /11 IPOBEICHUS

n/n | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NMOMELUEHHUH VI CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

KomnreiorepHsiit kiacc. YueOHas aynurtopus | JJocka IepeBUKHAs, Cronsl
JUTSL IPOBEACHUS 3aHATUM JIEKIIMOHHOTO THMA. | KoMIbtoTepHble, Ctynba, CucreMHble
YueOHast ayAuTOpHs A1 IPOBEICHUS 3aHITHI | OJIOKH, MoHHUTOpBHI, Koopaunarno-

CEMHHAPCKOTO THIA. Y4ueOHast ayAuTOpHs sl | H3MEPUTENbHBIH  MaHHIyIsiTop  «Micro
npoBeqeHus 1abopaTopHbIXx paboT. Yuebnas | Scribe 3Dy, [Ipuntep “HP” LaserJet 1010.
ayIUTOpHUs ISl KypCOBOTO TPOCKTHPOBAaHUS | DKpaH JUIsi  TPOEKTOpa, HACTEHHBIH,
1 (BBINIOJIHEHUST KYpCOBBIX pabor). YuebHas | [Ipoekrop, _Ceﬁ(b, ITporpamMmmHoOe
ayJUTOpUs JUTSI TIPOBEJCHHS TPYMIOBBIX H | obecrieuenue: Siemens NX9.0 — 15 Touek
UHIUBUYAIbHBIX KOHCYNbTalMii YueOHas | nocryma, AckoH Kommac 3D — 15 Touek
aymaTOpHsl  JUIA  TPOBEACHHWS  3aHATUH | moctyma, Delcam PowerMill — 15. Touex
TEKYLIEro KOHTPOJs M TMPOMEXYTOYHOH | moctyna, Delcam Powerlnspect — 15 Touek
arrectanuu (E-406) nocryna, Delcam PowerShape — 15. Touek
nocryma, MicrosoftOffice — 15. Touek
nocryna, Autoform 4.2 - 5. Touek gocryma,




Ne
n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

LS-DYNA- 10 touek nocryna, DEFORM -
10 Towek mocryma, Matlab - 5 Touek
noctyma, TeamCenter Siemens PLM
Software - 10 touek nocryma, TEBIS- 10
TOYEK JIOCTYIIA

KomnrerotepHslii kiiacc. YueOHas ayAuTOpHUs
JUIs IPOBEJICHUS 3aHTUHN JIEKIIMOHHOTO THIIA.
VY4ueOHast ayAuTOpUS JUIs IPOBEICHUS 3aHATHIA
CEeMMHAPCKOro THUMa. YuyeOHas ayAUuTOpHUs s
IpOBeJEHUS J1a00paTOpHBIX paboT. YueOHas
ayJUToOpUs ISl KypCOBOI'O NMPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas
ayauToOpus JUIl TPOBEACHUS TIPYIIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIbTallMi YueOHas
ayauTopus  JUld  TNPOBEACHUS  3aHATUH
TEKYIIEro KOHTPOJII M  IPOMEXKYTOUYHOU
arrectanuu (I'-404)

Hocka aynuropHas (menoBasi), Croubl
KoMIlbtoTepHbIe, CTONIBI JJIs1 3aceqaHui,
ctynbsi, Cucremnnie OJ0KH, MOHHUTOPBHI,
[Tpunrtep “HP” LaserJet 1010. Dkpan ans
npoekTopa HacteHHbIH, [Ipoektop, [kad
KHIWKHBIN, [IporpammHuoe obecnieueHue:
Siemens NX9.0 — 17 touek pocrtymna, ACKOH
Kommac 3D — 17 touek moctyma, Delcam
PowerShape — 15 touek gocrymna, Microsoft
Office — 17 touek mocryma, CATIA — 7
Touek jgocryma, TeamCenter Siemens PLM
Software

[Tomenenue 17151 CaMOCTOSITENILHOM pabOThI
obyuarormxcst (I'-401)

CTOJ'H)I, CTYJIbA, KOMIIBIOTCPhI

[TomenieHue 17151 CAaMOCTOSITENILHOM pabOTHI
obyuaroruxcs (C-508)

Hocka aymutopHas (MesnoBasi), CTOJIBI
YUEHHUYECKHE, CTOJI MPENoJaBaTebCKUA,
CTYJIbSI, CTEHIbI, IKA(BI




