MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

NOKYMEHT NOANMUCAH

B 1 B .07 QMNEKTPOHHOW NOAMUCHIO

CepTudukar: 01219D8B0041AFADBE4FOBF799CD57D93E
Bnapeneu: Enbuos Banepuit BaneHTnHosuy
[evicreutenen: ¢ 02.11.2022 go 02.11.2023

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

Ocuosbl CAIIP

10 HAPABJICHUIO TIOJITOTOBKH
22.03.01 MarepuanoBeicHIE M TEXHOJIOTHH MaTEPHAIIOB

HaIpaBJIEHHOCTH (TIPOdUIIB)
CoBpeMEeHHBIEC MATEPUAITBI M TEXHOJIOTHUH MX TIPOU3BOCTBA

dopma o0ydeHHUs: OUHAs
I'ox mabopa: 2020
Oo6mas Tpynoemkocts:  33E

Pacnpeueneﬂue aC0B JUCHHUIIMHBI IO CEMECTPaM

Cemectp 3

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexuun 2 2
JlaGopaTopHbie 34 34
IIpakTHueckue
PyKkoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 36,25 36,25
CamocrosiTenpHast paboTa 71,75 71,75
KoHnTpoas
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
Crapuuii mpenogaBarens kadenps! «CBapka, 00paboTKa MaTEpHUaIoOB aBJICHHUEM U POJCTBEHHbBIC
npouecco» [lyrees I1.A.

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

. OtcyrcTBYyeT

Penensent

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma quCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HanpasyieHus noaroroBku 22.03.01 MarepuanoBeieHHE U TEXHOJIOTUU MaTEPUAIIOB.

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

COI''TACOBAHO

3aBeayromuii kadenpoit «HaHOTEXHOTOTHH, MATEPUATOBEICHUE U MEXAHUKA )

« _» 20 T. I'.B. KneBiios
(noonucy) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanum xadenpsr «Capka, oOpaboTka MaTepualioB JaBICHHUEM W POJICTBEHHBIC
IPOIECChD»

(mpotokon 3acemanust Ne 1 ot «29» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OcBOEHMS TUCIHUILIMHBI — MOBBIIICHUE YPOBHS NPOPECCHOHATHHON KOMIIETEHTHOCTH
CTYIEHTOB IIOCPEACTBOM IIOJY4YEHHMS 3HAaHMM O METOJaX KOHCTPYKTOPCKOIO IPOEKTHPOBAHUS C
IIOMOILBI0 KOMIIIEKCA ITPOrpaMM JJIsi aBTOMATU3UPOBAHHOT'O IIPOEKTUPOBAHHUS.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
«mxenepnas rpadukay, «HaueprarenbHas reOMeTpUs.

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIUMO KaK
npeaumectpyroniee: «Mexanuka 3», Mexanuka 4.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopMupyeMble U KOHTPOJIMPYEeMble
KOMIETEeHI[UH
(Ko 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIU I
(xon m
HaUMEHOBAHHE)

Inanupyemble pe3yJibTaThI
o0yueHust

- CIMIOCOOHOCTD UCIIOIB30BAThH
COBpPEMEHHBIC HH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIC TEXHOJIOTHH,
rio6ansHble HH()OPMAIIMOHHBIE PECYPCHI
B HAyYHO-UCCIICIOBATEIILCKON U
pacueTHO-aHATUTUYECKOM IeATEeTbHOCTH
B 00JIaCTH MaTEepPUATIOBEICHUS 1
TexHojoruu Matepuaion (ITK-1)

3HaTh: METO/IbI IPOEKTUPOBAHUS
00BEKTOB C UCIOJIB30BAHUEM
CHUCTEM aBTOMAaTU3UPOBAHHOTO
IIPOECKTUPOBAHUS

YmMmerts: npoektupoBats 2D u
3D-Monenu neraneii u cOOpokK ¢
nomoinbio cuctembl CAITP

Brnanets: HaBbIkamMu paOoOTHI B
2D u 3D-npunoxxennsix CATIP

- TOTOBHOCTb y4acTBOBAaTh B pa3paboTKe
TEXHOJIOTUIECKUX MPOIECCOB
IPOM3BOJICTBA U 00PAOOTKU MOKPBITHIA,
MaTepHalioB U U3ICIHUI U3 HUX, CHCTEM
yIpaBJIEHUS] TEXHOJIOTHYECKUMU
nporeccamu (ITK-9)

3Hath: pazHoBugHOoCcTH CAIIP

YMeTb: ONpenessTh CTpaTeruu
MOJICIUPOBAHUS OOBEKTOB U
IPOLIECCOB

BJ'IaI[eTLZ HaBbIKaMU pa6OTI>I B
nzyaaemoit CAIIP (NX, CATIA,
PowerShape, KOMPAS)

- CIIOCOOHOCTH 00eCeunBaTh

s (heKTUBHOE, IKOTOTUYECKH U
TEXHHYECKH 0€30IacHOE MMPOU3BOJICTBO
Ha OCHOBE MEXaHHU3aIHU 1
aBTOMATHU3AIMU TIPOU3BOICTBEHHBIX
IPOLIECCOB, BEIOOPA U OKCILTyaTalluu
000py/IOBaHUS U OCHACTKU, METO/IOB U
npuemoB opranu3zaimu Tpyaa (I1K-15)

3HaTh: MPEUMYILECTBA
aBTOMaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS B
COBPEMEHHOM IIPOHU3BOJICTBE

YMeTh: UCIOIB30BATh
ITOPUTMBI
aBTOMaTU3UPOBAHHOIO
ITPOEKTUPOBAHUS

Brnaners: HaBbIKaMu pabOTHI B
MO)Iy.]'ISIX HpOGKTHpOBaHI/ISI
U3JIEITUN

- CITOCOOHOCTH MCITOJIB30BaTh HA
HpOI/I3BO,Z[CTBe 3HAHUA O TpaI[I/II_[I/IOHHI:IX

3HAaTh: OCHOBHBIE TTOHATHSA
CKBO3HOT'O TTPOEKTUPOBAHUS




®DopmupyeMble U KOHTPOJIUPYeMbIe
KOMIETeHIHH
(koA 1 HAMMEHOBaHUE)

Nuaukaropsl
AOCTHKEHUSI
KOMIIeTeHIN i
(kom u
HaWMCHOBAHHE)

ILiianupyembie pe3yJabTaThl
o0yueHust

Y HOBBIX TEXHOJIOTHYECKHX MPOIECCax U
orepanusx, HOPMaTUBHBIX
METOIUYECKMX MaTepHaaax o
TEXHOJIOTHYECKOM MMOITOTOBKE
IPOM3BOJICTBA, KAYECTBE,
CTaHIApPTU3AIMU U CEPTH(OUKAIINH
U3JICIIUI U IPOLIECCOB C DIIEMEHTAMHU
sxoHoMHuueckoro ananuza (ITK-16)

YMeTh: 3a1aBaTh aTpUOYTUBHYIO
uHpopMaIro 00bEKTaM B
CAIIP

BrnaneTs: HagampHBIMU
HaBbikamMu CAE-pacderoB

- CIIOCOOHOCTD UCTIOIB30BATH B
poeCCUOHATIBHOM JIeITETLHOCTH
OCHOBBI IIPOCKTHPOBAHUS
TEXHOJIOTUYECKUX MPOIECCOB,
pa3pabOTKU TEXHOJIOTUUECKON
JIOKYMEHTAIUH, PACYECTOB U
KOHCTPYUPOBAHHS JICTAJICH, B TOM YUCIIC
C MCIIOJIb30BAaHHEM CTaHIAPTHBIX
nporpammisbix cpencts (ITK-17)

3HAaTh: HOPMBI U METO/IbI
ABTOMATHU3UPOBAHHOI'O
MPOCKTUPOBAHNA JOKYMCHTAIIUN

VYMeTb: pa3pabaTeiBaTh
CTpaTeru MOAEINPOBAHUS
YyepTexkel ¢ HysIsl 1 Ha OCHOBE
TPEXMEPHBIX MOJIEIEN

BnaneTs: HaBbIKaMM CO3/1aHUS
AJEKTPOHHBIX MOJENEH,
yepTexken u Apyrou
nokymentanuu B CAITP




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®DopMbI TEKYLIET0

Bug . KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
(pazien) yueOHoM (yaeBHoii pacoTs) Cemectp | O0beM, 4. banabl | UHTEpaKkTHB, Y. (HauMeHOBaHUe
P padoThI y P OLICHOYHOI'0
cpeacTna)
TTex] Ockuspl. M3ydenne dIeKTpOHHBIX y4eOHBIX MaTepHANOB B CPEZe 3 2
JIICTaHIMOHHOrO 00y4enust. Pabora Ha dopyme.
Cawm 1 Ocobennoctu padots! B CATIP. BrlnonHeHNe 3a1aHus 110 BapHaHTY. 28
Monys 1 J1a63 1 Co3znanue ackuzon B CAIIP 1. Pabota B rpynmax. 2
JIa63 2 Cosnanue 3cku3oB B CAIIP 2. Pabora B rpynnax. 2 8 Ortyer 1o 1a00paTopHoOii padbore
11263 3 dopmupoBaHue MIPOCTHIX JIeTalel Ha OCHOBE TEN-PHMHUTHBOB 1. 2
Pabora B rpynmnax.
11263 4 dopmupoBaHue MIPOCTHIX JIeTajlel Ha OCHOBE TEN-IPHMHUTHBOB 2. 2
a Pabota B rpymmax.
11463 5 ®DopMHUpOBaHUE MPOCTHIX JIETANICH HA OCHOBE TEJI-NPUMHUTHBOB 3. 2 15 Ortyer 1o 1abopaTopHoii padore
Pabota B rpynmax.
11263 6 DopMUpPOBAHUE CIIOXKHBIX JETaNCH ¢ IPUMEHCHHEM KOHCTPYKTHBHBIX 2
anemeHToB 1. Pabora B rpynmax.
1Ta63 7 dopmMupoBaHUE CITOXKHEIX JIeTalleil ¢ TPUMEHEHHEM KOHCTPYKTHBHBIX 2
anemeHToB 2. Pabora B rpynmnax.
11263 8 @DopMUpPOBaHUE CIIOXKHBIX JeTalleii ¢ IPUMEHEHHEM KOHCTPYKTHBHBIX 2 20 Oruer 1o 1abopaTopHoii padoTe
snemenToB 3. PaboTa B rpymmax.
11463 9 ®dopmupoBaHKe MapaMeTpU30BaHHOM Mozenu coopku 1. Pabora B 2
rpynmax.
Cam 2 ITapamerpusanus. BeinmonHenue 3a1aHus 10 BApHAHTY. 10
1263 10 ®dopmupoBaHKe MapaMeTpU30BaHHOM Mozienu cOopku 2. Pabora B 2
a rpynmnax.
11463 11 ®dopmupoBaHKe MapaMeTpU30BaHHOM Mozienu coopku 3. Pabora B 2 30 Ortyer no 1abopaTopHoii padore
rpymnmax.
11263 12 PaszpaboTka geprexno-rpadudeckoil rokymentanuu 1. Pabora B 2
rpymmax.
Cam 3 JKIIM. BeimonHeHue 3a1aHusl IO BApHAHTY. 32
11463 13 PazpaboTka yepTexno-rpaduueckoit qokymentanuu 2. Padora B 2 8 Ortyer no 1abopaTopHoii padore

rpynmax.




®DopMbI TEKYLIET0
Bug . KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTna)
J1a63 14 KoHneuHo-271eMeHTHBIH aHaNN3 KOHCTpyknuH 1. Pabota B rpynmax. 2
JIa63 15 KoneuyHo-31eMeHTHBIN aHanu3 KOHCTpYKImH 2. PaboTa B rpymmax. 2 10 Oruer no n1abopaTopHoit padote
J1a63 16 [TpoekTHpOBaHHE HIEMEHTOB TOHOUHOrO Oonmaa. PaboTta B rpynmax. 2 5 Oruer no labopaTopHoii pabore
3y M3yyeHue 31eKTpOHHOro yueOHHKA ¥ OTBETHI Ha BOIIPOCHI JUIs 4 Bomnpocs! k yaeOHuKy
CaMOKOHTPOJIS.
KouB KoHcyspTanus 1o u3y4eHnto y4eOHOro Kypca 2
™ Ocuosst CAIIP 2 100 Tecr
Hroro: 108 100

Cxema pacuera uToroBoro o0as1a

HaumeHoBanus Tunel KommuecTBo YcnoBus JOITYCKa KpI/ITepI/II/I U HOPMbI OIICHKH
y4eOHBIX y4eOHBIX OayoB
MEPOIPUITUNA | MEPOINPHUITUI
0 - 3aaHKe He BBIOJIHEHO 1-6 - 3a1aHue BHITOJHEHO YaCTHYHO 7-
JlaboparopHoe JlaboparopHoe N
8 OTCyTCTBYIOT. 9 - 3aj1aHue BBITIOJIHEHO MOJHOCTHIO B TEYCHUE HECKOJIBKUX JTHEH
3aHsTHE 2 3aHATHE
10 - 3aaHMe BHITIOIHEHO 3 Mapy
.. | O - 3amanue He BHINOIHEHO 1-6 - 3a1aHKME BBINOJIHEHO YaCTUYHO 7-
JlabopaTopHoe JlabopaTopHoe Brimonaenne MepPBOH N
8 . 9 - 3aj1aHue BBITIOJIHEHO MOJHOCTHIO B TEUCHUE HECKOJIBKUX JTHEH
3aHATHE 5 3aHATHE 1m1abopPaTOPHOA.
10 - 3aj1aHKe BBINOJIHEHO 3a Mapy
Brimonnenne BTOpO#i | O - 3a1aHKe He BHINOIHEHO 1-6 - 3a71aHKe BHITOJHEHO YaCTUYHO 7-
JlabopaTopHoe JlabopaTopHoe . N
10 71a00paTOPHOU. 9 - 3agaHue BBHINOJIHEHO MOJHOCTHIO B TEUCHHWE HECKOIBKUX JHEH
3aHsTHE 8 3aHATHE
10 - 3a71aHMe BBINOJIHECHO 3a Mapy
BeimonaeHne Tpetheid | O - 3amanye He BBIMOIHEHO 1-6 - 3ajaHKe BBIMOJIHEHO YaCTHYHO 7-
JlaGopatopHoe JlaGopatopHoe . .
10 71a00paTOPHOU. 9 - 3agaHue BBINOJIHEHO MOJHOCTHIO B TEUCHHUE HECKOIBKUX JHEH
3anaTue 11 3aHATHE
10 - 3agaHue BBINOJIHEHO 32 Hapy
Bemmonnenne  getBepTolt | O - 3amaHue He BBITIOJIHEHO 1-6 - 3a/1aHue BBHITIOJIHEHO YaCTUYHO 7-
JlaGopatopHoe JlaGopatopHoe . .
10 J1a00PaTOPHOIA. 9 - 3ajaHKe BBITOJIHEHO TMOJIHOCTHIO B TEUEHHUE HECKOJBKUX JHEH
3ansTHe 13 3aHATHE
10 - 3agaHue BBINOIHEHO 32 Hapy
Beimonnenne nsroid | 0 - 3aaHMe He BBINOIHEHO 1-6 - 3a1aHue BBIOJHEHO YaCTUYHO 7-
JlaGopartopHoe JlaGopatopHoe . .
10 J1a00PaTOPHOIA. 9 - 3ajaHKe BBIOJIHEHO MOJIHOCTHIO B TEUCHHUE HECKOJBKHUX JHEH
3ansTue 15 3aHATHE
10 - 3agaHue BBINIOJIHEHO 32 Hapy
JlaGopatopHoe JlaGopatopHoe 10 BrinonHenne mectoid | O - 3a1aHKe He BBINOIHEHO 1-6 - 3a1aHue BHIOJHEHO YaCTHYHO 7-




3aHsTHE 16 3aHsITHE 1a00paTOPHOM. 9 - 3ajaHue BBINIOJIHEHO MOJHOCTBHIO B TEYCHHE HECKOJIBKUX IHEH
10 - 3ajaHKe BBHIMIOJTHEHO 3a Hapy
Nsyuenne
N3yuenue Y
3NEKTPOHHOTO
3JIEKTPOHHOTO
yueOHUKa 1 [TponopumoHaIEHO AaKTUBHOCTH pabOTHl CTYACHTOB B CHUCTEME
y4eOHMKA 1 OTBETHI 4 OTCyTCTBYIOT.
OTBETHI HA JUCTAaHIIMOHHOTO 00y4YeHuUs
Ha BOIPOCHI IS
BOIIPOCHI AJIs
CaMOKOHTPOJIS
CaMOKOHTPOJISL
Utoroseiii TecT mo | MTOroBbIil TECT 110 100 Bremonnenue ceMn HpOHOpHI/IOHaJII)HO KOJMYECCTBY BEPHLIX OTBCTOB Ha TCCTOBLIC
Kypcy gepe3 OT Kypey gepe3 OT 71a0b0paTOPHBIX padoT. 3aJJaHus
[lomuerii oTBeT 03 ommOOK Ha 1Ba Bompoca W3 cmmcka - 20
HomyckaroTrcss  CTyIEHTHI,
Ilepecnaya 3auera 0anos;
He HaOparmme 40 OaoB . o
(3x3ameHa) Ilepecnaga 20 OTBeT YaCTUYHBIN, HETIOJTHBIN Ha JIBa BOIIpOCa Ha JiBa Bompoca - 15
10 HAKOIMUTCIIbHOMY
MIpeToAaBaTeio . 0aios;
PEUTHUHTY o
OTBET MOJIHBII TOJILKO Ha OMH Bompoc - 10 Gaios

Cxema pacyeTra UTOrOBOM OLIEHKH

Texymuii peHTUHT (Bce 3aHATHS M TPOMEKYTOUYHBIE TECThI) + Pe3ynbTaT HTOrOBOTO TecTa U BCe

JIeJIUTCS Ha 2




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B nmpouecce wu3ydeHus TUCHUIUIMHBI HCIONB3YIOTCA CIEAYIOLIUME 0O0pa3oBaTeIbHbIC
TEXHOJIOTUH:

- TEXHOJIOTUU JIUCTAaHIIMOHHOTO O0y4YEeHHUS;

- TEXHOJIOTUS TPAJAUIMOHHOTO OOYYCHHs, KOTOpas MpeArojaraeT TpPaTullMOHHYIO
MOCIE0BATEIbHOCT, M3YUYEHHs] MaTepuana: MpeJCTaBlIeHHEe M OOBSICHEHHE IIpernoaaBaTeieM
MaTepuaina, BBIMOJIHCHHE JIA0OPAaTOPHBIX 3aJlaHUil B TpyIIe, a 3aTeM WHANBUAYaIbHOE
CaMOCTOSITENIbHOE U3yUYCHUE;

- TexHosioruss AU PepeHIUpPOBaHHOTO OOYUEHHUsT TPUMEHSETCS TPH  BBINOJIHCHUU
1ab0paToOpHbIX paboOT € HUCHOJIB30BaHHMEM METOJAa aHaiu3a paboThl M KOHCTPYKIMH CpPEICTB
ABTOMATH3AINH, & TAK)KE B PaMKaX KPUTEPHAIBHOTO IMOAXO0/a K OICHUBAHUIO MHIUBHIYATbHBIX
3aJIaHuM;

-TEXHOJIOTU  KOHTEKCTHOTO  OOydYeHHs  HUCHONB3YIOTCI B (OpMe  KOHTEKCTHO-
MH(GOPMALIMOHHBIX JICKIUH M TEXHOJOTHMH MPOOJIEMHOro OOy4YeHHs C MPUMEHEHHEM METOJI0B
pelIeHNs KOHKPETHBIX 3a/1a4;

- UHTEPAKTUBHBIC TEXHOJIOTHH MCIIOJB3YIOTCA Ha JEKIMOHHBIX, J1a0OpaTOPHBIX 3aHITHUSX B
X0lle OOCYXICHHS pPE3yJbTaTOB JEATCIBHOCTH, IUCKYCCHWA TIPH BBHITIOJHCHWH  3aJIaHUHN
pOOJIEMHOTO XapaKTepa;

- MH(QOPMAIMOHHBIC TEXHOJOTHH: JICKIIMH IMPOBOISTCS B IICHTPE aBTOMATHU3MPOBAHHOTO
npoektupoBanus kadpeapsl «COMAuPII» ¢ ucnonpzoBannemM Meauao00pya0BaHuUs.

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

Marepuansl s BBINOJHEHUS MOCTPOCHUS MOTYT OBITh TPEIOKEHBI CTyJIeHTaMH (B
YaCTHOCTH, B pamMKax paboTel B mpoekTax ypoBHs «DPopmyna CryaeHt»). B xome oOyuenus He
MEHee BaXXHO C()OPMHUPOBATH HABBIK TPEXMEPHOTO MOJICIIMPOBAHUS HE TOJIBKO COTIIACHO ICKU3aM U
YyepTerkaM, HO U IO CBOOOTHBIM pa3MepaM.

JIaGoparopHbie pabOTBI MOTYT BECTHUCH C HCIIOJIb30BAaHHEM IMPOrPAMMHOTO OOeCredeHus,
NOJJEPKUBAIOLIETO TEXHOJIOTHIO TIOCTPOEHUS TPEXMEPHBIX MOJENEH Ha OCHOBE 3CKH30B U
napaMeTpHu3aum.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koxa xonTposmpyemoii HaumeHoBanue
P KOMIIETeHIIUH (WJIN ee YACTH) OIIEHOYHOT0 CPeJCTBA
3 [IK-1 TecroBrie 3amanus Ne 1-39

Otuer no nmaboparopHoit padore 1-7
Bormpocs! k 3auety NeNe 1-10, 13-15, 23, 24
Bomnpock! k anekTpoHHoMy yueOHUKY 1-100

I1K-9

Tecrosrie 3aganus Ne 40-79

Otuer no maboparopHoit padore 1-7
Bompocs! k 3auety NeNe 1-30

Bomnpock! k anekTpoHHoMy yueOHHKY 1-100

I1K-15

TecroBsle 3amanns Ne 80-119

Otuer no maboparopHoit padore 1-7
Bomnpocs k 3auety NeNe 16-30

Bomnpock k anekTponHoMy yueOHHKY 1-100

I1K-16

TecroBsle 3amannst Ne 120-159

Otuer no maboparopHoit padore 1-7
Bomnpocs k 3auety NeNe 16-30

Bomnpock! k anekrponHoMy yueOHHKY 1-100

I1K-17

Tecrossle 3amannst Ne 160-200

Otuer no maboparopHoit padore 1-7
Bomnpocs k 3auety NeNe 16-30

Bomnpock k anekrporHoMy yueOHHKY 1-100

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. OT4eT no J1adopaTopHoii padore
1. Tema (mpo0.ema) JlaGopaTtopHas padota Ne3 «ICKHU3bD».
2. lleab padoThI:
Pa3BuTh HaBBIK CO3JaHUS OCHOBBI IOCTPOCHUS TPEXMEPHOM AETaIN B BUJE CI0KHON
JIBYMEPHOMU INIOCKOM T'€OMETPHHU.
3. llopsanok npoBeneHusi 1a00PaTOPHON padoThI:
O3HaKOMUTHCS C BAPUAHTOM 3a7aHus (M300paKeHHEM TIOCKOTO KOHTYDA,
COCTOSILIETO U3 Habopa KPUBBIX U BCIIOMOTaTeIbHBIX OOBEKTOB).
Br16paTh cTpaTeruio MoAeIupOBaHUS.

0 - 3amaHre He BBIIIOJIHEHO 1-6 - 3a1aHue BBINOIHEHO YaCTUYHO 7-9 - 3aJaHKe BBLITOIHEHO

1.

2.
3.

4.

5.

CO3I[aTB 9CKU3 B y1<a3aHH0171 IIJIOCKOCTH € IMMOMOIIBIO OAHOT'O U3 MPCAJIOKCHHBIX

npenoaaBaTejieM METOO0B.

B ackuze MMPOBECTHU MMOCTPOCHUC KOHTYpPaA C ITIOMOIIBIO CPCACTB IMOCTPOCHUS KPUBBIX,

KOHCTPYKTHUBHBIX 3JIEMEHTOB U TIPE0Opa30BaHMi Ha/l 00BEKTaMHU.
ITpoBepuTh 3CKMU3 HA 3AMKHYTOCTb.

4. Conep:kaHue oT4eTa
1. N3o6paxxeHue mocTpoeHHOI0 3CKH3a.
2. Onucanue cTpaTeruy MOJCIIMPOBAHHUS.
5. Kputepuu oueHku:

MIOJIHOCTHIO B TEUEHUE HECKOIBKUX JHEHN 10 - 3a7aHue BBIOIHEHO 3a Hapy.

7.2.2. [IpuMepHBIe BONPOCHI AJIsl CAMOKOHTPOJIA (DJIEKTPOHHBII Y4eOHUK)
1. Yro cnyxut npumepom 2D-monenn?
2. Yro ciyxut npumepom 3D-monenu?




ok w

~

8.
9.

Uro Takoe ruOpuIHOE MOICTUPOBaHIE?

Uro Takoe napamMeTpuueckoe KOHCTpyHpOBaHUE?

K xakoil TEeXHOJOrMM KOHCTPYMPOBAHUS OTHOCHUTCS MIPOLIECC YCTAHOBJICHUS
MapajuieIbHOCTH JBYX OTPE3KOB?

Kakoit pexum mnapamMeTpuyeckoro KOHCTPYUPOBAHUS I[O3BOJSET OJAHO3HAYHO
onpeaenuts GopMy Moaenu?

Jyis gero npeaHa3HavYeHa KOMIbIOTEpHAs rpaduka?

Kpurepuu onenku:

[IponopiimoHanbHO aKTUBHOCTH PAOOTHI CTYIEHTOB B CHCTEME JIUCTAHLIMOHHOTO
oOy4eHwUs.

7.2.3. [IpuMepHbIe TeCTOBbIE 32 IaHUS
1. KpuBas, Haxopsmascs Ha OJHOM pACCTOSHHHM TI0 HOPMaJIM K JpPYro KpHBOH,

Ha3bIBACTCA:

[Ipsamas
OKBUANCTAHTOMN
Cnnaiig
Kpusoii besbe

2. DCKH3bI B KOMIIBIOTEPHOM MOJICIIMPOBAHUY TIPEICTABIIAIOT COOOM:

[Inockue 3aMKHYTBIE UM HE3AMKHYTbIE KOHTYPbI
[IpocTpaHcTBEHHBIE KPUBBIE BBICOKOIO MOPSAKA
Yeprexu

Pa3zmepubie muHNN

3. K geranu npumeHeHa omepaiiusi JHHEHHOro maccuBa. [locie Ha W3HAYaIBHOW J1eTaIn
ObL1a BbITIONIHEHA (acka. Ha snemeHTax maccuBa:

[MosBsiTcst hacku
Bo3HukHeT 3HaK ommoOKH
®acok HE MOSIBUTCS
[TosiBAITCS CKpyTIEHUS

Kpurepuu onenkmn:

«3auteHo» 40-100 6amios;

«He 3auteHo» 0-39 Gamos.

7.2.4. IlpuMepHbIe BONPOCHI LISl CAMOKOHTPOJIS (K 32a4eTy NPH HeXBaTKe 0aJ1j10M)

1.
2.
3.

No ok

O6mue ceenenus o CAIIP: cyTb, HeOOXOIUMOCTh MPUMEHEHHUS, IPEUMYILIECTBA
Tumnel ooecrieuenus CAITP

OcnoBubie Buabl CAIIP: cucremer CAE/ CAD/ CAM/ CAQ u ap. OOGnacth
MIPUMEHEHUS

Hanpasnenue ucnons3zoBanust CAIIP knacca CAE/ CAD/ CAM/ u np. Ilpumepst
3D-monens. [Tonstue mactep-moaenu

Kapkacnoe moaenupoBanne. OCHOBHBIE TIOHSATHS

[ToBepxHOCTHOE MOAenupoBanue. OCHOBHBIE MOHSATHUS

Kpurepum oueHku:

[Tonublit oTBET 63 OmMOOK Ha JBa BOMpoca U3 crnucka - 20 6ayios;

OTBeT yacTUYHBII, HEMOJIHBII Ha J]Ba BOIIpOCa Ha JiBa Bompoca - 15 6anos;
OTBeT MONHBIN TOTBKO HAa OUH Bompoc - 10 GanoB..

7.3. OueHoYHbIe CpeacTBa JAJs NMPOMEXKYTOYHOIH aTTECTAIMU O HTOraM OCBOEHUS

AUCHHUITIIMHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTaluu

Cemectp 3



Ne
/i Bonpocsl k 3auery
1. | O6mue cBeaenust o CAIIP: cyTh, HEOOXOIUMOCTD MPUMEHEHUS, TPEUMYIIECTBA
2. | Tunsr obecnieuenus CAITP
3. | OcuoBusbie Bunsl CAIIP: cucrembr CAE/ CAD/ CAM/ CAQ u ip. OGnacTh npuMEHEHHS
4. | Hampasnenue ucnons3zosanus CAIIP kimacca CAE/ CAD/ CAM/ u np. Ipumepsr
5. 3D-monens. [lonsitue mactep-mMoaenu
6. | KapkacHoe MmoznenupoBanue. OCHOBHBIE TOHSITHSA
7. | IloBepxHocTHOE MoaenupoBanre. OCHOBHBIC MTOHSATHS
8. | TepnorenbHoe MoaenupoBanue. OCHOBHBIE TOHATHUS
9. | bynessl onepannu. Turbr omepariuii.
10. | Ilonatue Tena-npuMHUTHBA.
11. | CocoObl monmyuenus rpaduyeckux u3oopakenuii cpencrsamu CATIP
12. | IlapameTpu3aryist ¥ aCCOIMATUBHOCTB: CYTh IIOHATHIA, 001aCTh TPIMEHEHUS, TIPEUMYIIECTBA
WCIIOJIb30BaHHUs
13. | BektopHoe 1 pacTpoBoe H300paXKeH sl XapaKTePUCTUKH U300paKCHUIM
14. | ABTroMaTH3NpPOBAHHBIE CHCTEMBI, IPUMEHSEMbIE IS IPOSKTUPOBAHUS pabOIHX MECT
15. | OcHoBHBIE CIOCOOBI CO3AaHUS U300paskeHHs (PAaCTPOBBIN M BEKTOPHBIN): UX Pa3IHyus,
NPEHMYIIECTBA M HETOCTATKU
16. | BekropHoe u pacTpoBoe rpaduaeckue yCTpoiCcTBa: MPUHIUI paOOThHI, OCHOBHBIC TIOHATHS,
CpaBHUTEJbHBIE 0COOEHHOCTH, MPEUMYIIIECTBA M HEJIOCTATKH
17. | Honstus pactpa. ['eomMeTpuydeckue u Ipyrue XapakTepUCTHKH PACTPOBBIX H300paKeHUH
18. | Onenka paspematomieit crrocooHocTH pactpa. Koguposanwue iseta. [lanurpa
19. | LiBeToBas momenr RGB. Cxema cMeninBaHus LIBETOB.
20. | LseroBoe ypaBuenue. TpeyroiapHuk MakcBemia
21. | LiseroBas momenr CMYK. Cxema cMelInBaHus IBETOB
22. | OcHOBHBIE METO/BI YIYUIIEHHUS PACTPOBBIX N300paxkenuii. CyTh MeTona
23. | HeoOxomumocTs yiydieHus pacTpoBBIX m3o0paxenuid. [Ipodbnema crymendaroro apdexra
(aliasing) u myTu ero ycrpaHeHusl
24. | Muzepunr (dithering) kak oiMH U3 METO/IOB YIIyUILICHUS PACTPOBBIX H300paKEeHUI
25. | [onsrue rpaduyeckoro npumutusa. [Ipumepsr. [IpuHumn hopmupoBaHus Ha SKpaHe
26. | OcHoBHBIE CTIOCOOBI TIOJTYUSHHS PACTPOBBIX U300pakeHuit. [loHsTHE MpUMHUTHBA. BB MPUMUTHBEL
27. | AITOpUTM NPSIMOTO BBIYMCIICHUS] KOOPMHAT ISl BRIBOJIA MIPSIMOM JIMHUH
28. | UnkpemenTHsI# anroput™m bpesenxema /1715 BBoJa MPSAMON JTMHUN
29. | Anroptum Kosna-Cazeprnenna.
30. | AnropuT™ HOCTpOeHUSI 00BEKTOB (OKPYKHOCTB, HIUTUIIC) IO MATEMAaTHIECKOMY OIMHCAHHIO KOHTYpa
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
Cemectp TTPOBEACHHs . Kpurepuu u HOpMbI OLIEHKHU
MPOMEKY TOYHOM
aTTecTaunm
3 3auer (1o «3a4TEHOY 40-100 6amtoB
HAKOIIUTEIILHOMY «HE 3aYTEHO» 0-39 6anos
pEeNTHHTY)




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoN4YecKoe nmocoodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | mox pex. A. IT. Kaprienko OCHOBBI aBTOMaTU3HMPOBAHHOTO VueGHuK 2021 3BC
MIPOEKTHPOBaHUs [ DIIEKTPOHHBIN pecypc] : "ZNANIUM.COM
yueOHuk / mox pen. A. I1. Kapnenko . - "
Mocksa : UTHOPA-M, 2021. - 329 ¢c. : [16] c.
1B. W - (Beicmiee oOpazoBanme. bakanaBpuar).
- ISBN 978-5-16-014441-2 (print) .
2 JI. M. AxynoBuu, OCHOBBI aBTOMAaTHU3HPOBAHHOTO VY4ebHoe nmocobue 2020
B. K. IIlener MNPOECKTUPOBAHUS TEXHOJIOTUYECKHUX POLIECCOB 9BC
B MallIMHOCTPOEHHH [ DJIEKTPOHHBIN pecypc] : "ZNANIUM.COM
yue6. mocobue / JI. M. Akynosuy, B. K. Illexer. "
- Munck : Hooe 3nanne; Mocksa : UTHOPA-M,
2020 - 488 c. : ui. - (Bsicmee obpa3oBanue). -
ISBN 978-5-16-009917-0 (MH®PA-M, print).
3 A. B. Tlpuemsimies [u ap.] Komnerorepnas rpaguka 8 CAITP Y4eOHoe mocooue 2022 OBC "Jlanp"

[OnexTpoHHbIH pecypc] : yuel. mocodue / A. B.
[Ipuemsiies [u ap.]. - Canxr-IlerepOypr :
Jlans, 2022. - 196 c. : wi. - (YueOHUKY is
By30B. CnenuanbHas nureparypa). — ISBN 978-
5-507-44106-8




8.2. JlonoiHUTEIbHASI JIUTE

aTypa

Ne
n/n

ABTOpr, CoOCTaBUTEC/IN

3ar;iiaBue (3aroJjioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

T'ox u3nanua

KoandecTBO B
HAY4YHOM
oudamorexe /
HaumenoBanue
9BC

Jlaaumos,

10. B.
H. A. Apramonos

Hanuios 1O. B. IIpaktuueckoe
ucnonbs3oBanue NX / 10. B. [lanwmios, U. A.
AptamoHnoB. - Mockaa : JIMK Ilpecc, 2011.
- 331 c. : un. - ISBN 978-5-94074-717-8 :
423-00.

2011

20

E. H. Ilouekyes,
I1. A. Ilyrees,
I1. H. lenGeprep

ITouexyes E. H. I[IpoexktnpoBanue mramnos
JU1s TIOCJIEJOBATENIbHOM JTMCTOBOM
mramnoBku B cucreme NX / E. H.
[Touekyes, I1. A. Ilyrees, I1. H.
[en6eprep. - Mocksa : IMK Ilpecc, 2012.
- 331 c. : un. - bubnmorp.: c. 328 . - [Ipenm.
ykas.: ¢. 329-331. - Ipwmi.: c. 305-327. -
ISBN 978-5-94074-858-8 : 665-00.

2012

20

E. H. Ilouekyes,
I1. A. Ilyrees,
I1. H. llenGeprep

[Touexyes E. H. IIpoextupoBanue B
SIEMENS NX TeXHOJIOTHYECKUX
MIPOLIECCOB U3TOTOBJICHUS JIeTalel
JIMCTOBOM IITAMIIOBKOM [ DJIEKTPOHHBIN
pecypc] : 2IeKTpoH. yuel.-meTo . mocodue /
E. H. ITouekyes, I1. A. ITyrees, I1. H.
Men6eprep ; TT'Y ; Un-1
MammHocTpoeHus ; kag. "Capka,
00paboTKa MaTepHAJIOB JIaBJICHUEM U
poAcTBeHHBIE Mponecchl”. - TONbATTH :
TIr'Y, 2014. - 230 c. : ni. - bubmwmorp.: c.
228. - ISBN 978-5-8259-0766-6

DNeKTpOHHOE yueOHO-
METOUUECKOE 110co0ue

2014

Penosuropuii
Ty

. 0. Mypowmiies,
. B. Tropun

Mypomues 1. FO. MaTtematudeckoe
obecneuenue CAIIP [DnexTpoHHbIi pecypce] :
yue6. mocobue / [1. FO. Mypowmuies, U. B.

YuebHoe mocobue

2014

9BC «Jlanby




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

Tropun. - U3n. 2-e, mepepabd. u mom. - CaHKT-
[lerepOypr : Jlanp, 2014. - 464 c. : u. -
(YueOuuku 1iist By3oB. CrienuanbHas
suteparypa). - ISBN 978-5-8114-1573-1.




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

e - WebofScience[ D1eKTpOHHBIH

pecypc]

MYJIbTHUAUCHUILIMHAPHAA

pedeparuBHas 6a3a manusix. — Philadelphia: ClarivateAnalitics, 2016— . —Pexum
noctymna : apps.webofknowledge.com. — 3ari. ¢ skpana. — f3. pyc., aHrJI.

e Scopus[DnekTpoHHBIH pecypc]

sKpaHa. — f3. pyc., aHrd.

pedepatuBHas 0Oa3za
— Netherlands: Elsevier, 2004— . — Pexxum goctyna :

NAHHBIX.
scopus.com. — 3ari. ¢

e Elibrary[OnexTpoHHbIN pecypc] : HayuHas JIeKTpoHHas 0nbimoTeka. — Mocksa :
HD3B, 2000- . — Pexxum goctyma : elibrary.ru. — 3aru. ¢ skpana.

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne Haumenosanue IO PexBU3UTEI ImmB?pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JIeICTBUS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JEHCTBUSA — OECCPOIHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOTHO
3 Mirapolis Human Capital Management JMIEH3HOHHBIH goroBop Ne 42/02/22-K ot
02.02.2022, cpok aeiicTBus — 10
31.08.2022
4 Siemens Digital Industries Software CyOJIHIIEH3NOHHBIH H0roBOp Ne 376 ot
(NXACAD100 + NXACAD101) 24.02.2015, cpok neicTBUs 6ECCPOUHO
5 KOMITAC-3D v 18 (IlpoexTrpoBanue u koHTpakT Ne 1198 ot 18.11.2019, cpox

KOHCTPYMPOBAHUE B MAIIMHOCTPOCHHH )

JeficTBus OecCpOUHO




8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpPakTHYeCKUX U Ja00pPaTOPHBIX 3aHATHI,
MOMeIeHUH JJI1 CAMOCTOATENbHOM

padoThl 00yYarommxcs (HoMep ayJAuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Komnbrotepnsiit knacc. YueOnast ayautopus | Jlocka aynuropnas (menoBast), CToJbl

JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUMA. | KOMIIBIOTEPHBIE, Crounbl I E
VYyebnass  aymutopust Ui TPOBEICHHUS | 3aceNaHU,CTYIbs,CUCTEMHbIE
3aHATUH  CEMHHAPCKOTO THma. Y4eOHas | OJIOKH ,MounwutopsLIIpuntep
aynuTopus Uil nposeneHust jadoparopubix | “HP”LaserJet1010.Oxpan nis mpoexTopa
pabot. YuebHasi ayauTopusi OIS KypcOBOro | HacTeHHbIH,IIpoekTop [xad
MPOCKTUPOBAHUSl  (BBITIOJHEHUSI KYpPCOBBIX | KHIKHBIN ., IIporpammHoe obOecrnieueHue:
1 | pabort). YueOHas ayauTopust Jist IpOBeAeHHs | Siemens NX9.0 — 17 TOYEK
IPYIIIOBBIX u MHAMBUAYaANIbHBIX | foctyna,AckoH Kommac 3D — 17. Touek
KOHCynbTallMii  YuebHas ayautopus st | goctymna,Delcam PowerShape — 15. Touek
MIPOBEJICHUS 3aHATHHA TEKyIero KoHTpoys u | goctyna,MicrosoftOffice  —17  Touek
MIPOMEXKYTOUHOM aTTECTaAlUU. noctyna, CATIA — 7 TOYEK
nocryna, TeamCenter ~ Siemens  PLM
Software
Kommerotepnsiii knacc. Yuebnas ayauropus | Jlocka nepeaBrKHas, Cronsl
JUTSI TIPOBEICHUS 3aHSATUH JICKIIMOHHOTO THUMA. | KoMIbloTepHble, Ctynbsa, CucreMHbie
YyeOnast ayautopust s TOpoBeAeHHs | OIOKwH, MoHuTOpHI, Koopaunarno-

3aHSATUNH  CEeMHHApCKOTO Tuma. Y4eOHas | uBMEepUTENbHbIN  MaHunynsarop «Micro
ayauTopusi Juis mpoBeleHHs JsaboparopHsbIX | Scribe 3Dy, ITpuntep “HP” LaserJet 1010.
pabot. YuebHas ayauTopus Uil KypCcOBOTO | DKpaH I HPOEKTOpa, HACTCHHBIMH,

MPOEKTUPOBaHUs (BBINOJHEHUs KypcoBbIX | IIpoektop, Ceii, [IporpamMmmHuoe
pabot). YueOHas ayautopus s nposeeHus | obecrnieuenue: Siemens NX9.0 — 15 touex
IPYIIIOBBIX u UHAMBUAYaAIBHBIX | foctyna, AckoH Kommac 3D — 15 touek

2 | xoHCynmpTanmMid YueOHas ayautopus i | mocrtyma, Delcam PowerMill — 15. touek
MIPOBEICHUS 3aHATHM TeKyllero KOHTpoiss u | pocryna, Delcam Powerlnspect — 15 Touex
npomexytrounoit arrecraimu (E-406) nocryna, Delcam PowerShape — 15. Touek
noctyna, MicrosoftOffice — 15. Touek
nocryna, Autoform 4.2 - 5. Touek nocryna,
LS-DYNA- 10 touek moctyna, DEFORM
- 10 Touwek gocrtyma, Matlab - 5 Touex
nocryma, TeamCenter Siemens PLM
Software - 10 touek mocryma, TEBIS- 10
TOYEK JIOCTyNa

[Tomemmenue mns camocTosiTeNbHOW PaboThl | CTOMBI, CTYIbS, KOMITBIOTEPHI
obyuaromuxcs (I'-401)

[Tomemenne st caMocTosATeNbHOM paboThl | Jlocka ayautopHas (MenoBas), CTOJIBI
4 | odyuaromuxcs (C-508) YUYEHUYECKHUE, CTOJ IPENOaBaTENbCKUl,
CTYJbSI, CTCHJIBI, ITKA(BI
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