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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoOro 1ana
HarpaBieHus noarotoBku 13.03.03 DHepreTrueckoe MaIMHOCTPOCHHUE.

Cpok neiicTBusl padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3aBeHYIOIHHﬁ Kacbe):[poﬁ «9Hepl"eTI/I‘IeCKI/IC MalllHbI U CUCTEMBI YIIPABJICHU Y

« _» 2020 r. J.A. ITaBnoB

(noonucw)

YTBEPXIEHO

Ha 3acemanum xadenpsr «Capka, oOpaboTka MaTepualioB HaBICHHEM U POJCTBEHHbBIC
MIPOIIECCHI»

(mporokon 3acemanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilesb ocBOECHMS TUCHUIITTHHBI

Lenb OCBOEHMSI TUCIMILIMHBI — MOBBIIICHUE YPOBHS NPOPECCHOHATHHON KOMIIETEHTHOCTH
CTYJEHTOB IIOCPEACTBOM IIOJY4YEHHUS 3HAHUM O METOJAaX KOHCTPYKTOPCKOIO IIPOEKTHPOBAHMS 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
npenuectBytoinee: «Mexanuka 3, «MexaHuka 4».

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

(OITK-1) Criocoben
MOHUMATh TTPUHITUTIBI
paboThl COBpEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTUHN U
WCIIOJIH30BATh UX JIJIA
pelieHus 3aaa4y
npodecCHOHAIbHON
JeATETbHOCTH

- NJI-1 CnocoOHOCTH
HCIOJIb30BaHUST OCHOBHBIX
MPOrPaMMHBIX CPEJICTB

- U11-2 Ymenue
TMOJIb30BaThCA
r100aTbHBIMH
nH(OPMALIMOHHBIMU
pecypcamu

- N]1-3 Bnaneuue
COBPEMEHHBIMH CPEJICTBAMU
TEJIEeKOMMYHUKAIIUN

- 1-4 Criocob6HOCTH
WCIOJIb30BaTh HABBIKU
paboThl ¢ HHpOpManuel u3
Pa3TUYHBIX UCTOYHUKOB JIJIS
pelieHus
poeCCUOHAITBHBIX U
COLIMATBHBIX 337124

3HaTh:
- COBPCMCHHBIE HH(POPMAITHIOHHEIC
TEXHOJIOTHH, IPUKJIaTHBIC
MIPOrPaMMHEBIE CPEJICTBA MTPU
peleHuu 3a1a4 npodeccnoHanbHOMI
IEeSITELHOCTH,
- PEeUMYIIeCTBa
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS B COBPEMEHHOM
MIPOU3BOJICTBE;

YMeTs:
- HCITOJIB30BAaTh COBPEMEHHEIC
UH(GOPMaIMOHHBIE TEXHOJIOTHUH,
MIPUKJIAIHBIC POTPAMMHEIE CPEICTBA
IPU PEIICHUH 33724
npo¢eCCUOHATBHON NeATETHFHOCTH,
- HCIIONIb30BaTh  AITOPUTMBI
ABTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHMS,

Bmaners:
- CIIOCOOHOCTBHIO MCIOJIB30BATh
COBpeMEHHbIE HH(OPMALIOHHBIE
TEXHOJIOTHH, TPUKIIaTHBIC
IIpOrpaMMHBIE CPEICTBA IIpU
pelieHnu 3aaad npodeccruoHanbHOM
ESITENBLHOCTH,
- HaBBIKAMU DPAOOTHI B MOJIYJISX
MPOEKTUPOBAHUS U3ICTTUN;

(OIIK-2) Crocoben
paspabaThIBaTh

- ]I -1 Tlpumensier MeTo bl
CO3JJaHUs AJITOPUTMOB TIPH

3HaTb:  HOPMBI W
aBTOMAaTH3UPOBAHHOTO

METOIbI




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

AJITOPUTMBI U

PEIICHUHU 3a1a4

IPOCKTUPOBAHUA JOKYMCHTAlUN

KOMITBIOTEPHBIE npogeccuoHaTbHON YMeTb: pa3pabarbiBaTh CTpaTeTul
pOTrpaMMbl, IPUTOTHBIE JesITebHOCTH MOJIEIIUPOBAHMSI YePTEKEH ¢ HYIIs
JUIS IPAKTUYECKOr 0 - U1 -2 PazpabaTbiBaeT U HAa  OCHOBE  TPEXMEPHBIX
IPUMEHEHUS [IPOrpaMMbl aBTOMATU3ALUU MoJienei
3a7a4 B CUCTEMax Bmagers: HaBBIKAMH  CO3JIaHUSI
aBTOMaTU3UPOBAHHOTO ANEKTPOHHBIX MOJENeH, yepTexeit
IIPOEKTUPOBAHHUS u apyroit nokymenrtauuu B CAIIP
(TIK-2) Criocoben (U -3nk-2) Beimomssier 3HaTh:
KOHCTPYKTOPCKOM KOHIIETITyaJIbHOE * 3D-nporoTunupoBanue
NeSITeIbHOCTH B cdepe IIPOEKTHUPOBAHNE TpeboBaHMst HOpPMATUBHOM
HHEPTEeTUIECKOTO HHEPreTUYECKUX YCTAHOBOK | TEXHHMYECKOW JOKYMEHTAIIHH,
MAaIIMHOCTPOCHHUS U UX KOMIIOHEHTOB TEXHUYECKHUX PErjIaMeHTOB,

HAI[MOHAJIbHBIX U MEXIAYHAPOIHBIX
CTaHJapTOB B OTHOLLECHUU
sHepreTuueckux ycraHoBok ATC u
UX KOMIIOHEHTOB

YMeTh:

PaboTaTh ¢ aBTOMaTU3UPOBAHHBIMHU
CHCTEMaMU yIIPaBICHUSI
WH)KEHEPHBIMH JTAHHBIMHU

Bnagers:

DOopMHUPOBAHNE TEXHUYECKUX
pPELIEHHH IO CO3JJaHUI0 KOHIIETIIUN
sHepreTudeckux ycraHoBok ATC u
MX KOMIIOHEHTOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®DopMbI TEKYLIET0

Bug . KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoM N Cemectp | O0beM, 4. banabl | UHTEepakTuB, 4. (HauMeHOBaHUe
(pa3neu) (yueoHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTna)
Ocku3zbl. M3yueHne dIeKTPOHHBIX Y4eOHBIX MAaTEPHAIIOB B CPEIe 3
Jlex1 2
JUIICTaHUMOHHOro 00yuenus. Pabora Ha dopyme.
Cawm 1 Ocobennoctu padots! B CATIP. BrlnonHeHNe 3a1aHus 110 BapHaHTY. 28
Moy 1 JTa63 1 Cosnanue scknszoB B CATIP 1. PaGora B rpynmax. 4
JIa63 2 Cosnanue 3cku3oB B CAIIP 2. Pabora B rpynnax. 2 8 Ortyer 1o 1a00paTopHoOii padbore
DopMHUpOBaHHE IPOCTHIX [eTajlel Ha OCHOBE TeI-IPHUMUTHBOB 1.
J1a63 3 2
Pabora B rpynmnax.
11263 4 DopMHUpOBaHHE IPOCTHIX [eTajlel Ha OCHOBE TeI-IPHUMUTHBOB 2. 2
Pabota B rpymmax.
DopmMupoBaHHe MPOCTHIX JeTajeil Ha OCHOBE TeN-NIPUMUTUBOB 3. Oruer no nabopaTopHoii padote
J1a63 5 2 15
Pabota B rpynmax.
DopMUpOBaHUE CIIOXKHBIX JeTalei ¢ IPUMEHEHHEM KOHCTPYKTHBHBIX
J1a63 6 2
anemeHToB 1. Pabora B rpynmax.
DOpMUPOBAHUE CIIOXKHBIX JETANCH C IPUMEHEHHEM KOHCTPYKTHBHBIX
J1a63 7 2
anemeHToB 2. Pabora B rpynnax.
@DopMUpPOBaHUE CIIOXKHBIX JeTalleii ¢ IPUMEHEHHEM KOHCTPYKTHBHBIX Oruer 1o 1abopaTopHoii padoTe
J1a63 8 2 20
snemenToB 3. PaboTa B rpymmax.
11463 9 ®dopmupoBaHKe MapaMeTpU30BaHHOM Mozenu coopku 1. Pabora B 2
rpymmax.
Cam 2 ITapamerpusanus. BeinonHenue 3a1aHus 10 BapHaHTY. 11,75
1263 10 ®dopmupoBaHKe MapaMeTpU30BaHHOM Mozienu cOopku 2. Pabora B 2
rpymnmax.
11463 11 ®dopmupoBaHKe MapaMeTpU30BaHHOM Mozienu coopku 3. Pabora B 2 30 Ortyer no 1abopaTopHoii padore
rpymnmax.
11263 12 PaszpaboTka geprexno-rpadudeckoii rokymentanuu 1. Pabora B 2
rpymmax.
Cam 3 JKIIM. BeimonHenue 3alaHusl IO BApHAHTY. 32
11263 13 PazpaboTka ueprexno-rpaduueckoit qokymentanuu 2. Padora B 2 8 Ortyer no 1abopaTopHoii padore
rpymmax.
JIa03 14 KoHeuHo-311eMeHTHBIH aHanu3 KoHCTpyKuuH 1. Pabora B rpymmax. 2
JIa63 15 KoHnewyHo->11eMeHTHBIH aHanu3 KOHCTpykuuu 2. Padora B rpynmax. 2 10 Ortyer 1o 1abopaTopHoii padbote
JIa63 16 IIpoexTupoBaHue 2IeMEHTOB TOHOYHOro Ooyaa. Pabora B rpymmax. 2 5 Oruer no labopaTopHoii padote
3y VI3yueHne 31eKTPOHHOTO y4eOHHKA U OTBETHI Ha BOIIPOCHI TSI 4 Bompocs! k y4eOHUKY
CaMOKOHTPOJISI.
ITA Hrorosoe TecTHpOBaHHUE 110 KypCy 0,25 100 Tecr

Hroro:

108

100




CxeMa pacuyera UTOroBOro HaJjia

HanmenoBanus Turnbl KonnuectBo YcnoBus nonycka Kpurepun u HOpMBbI OLIEHKH
y4eOHBIX y4€OHBIX OaJI0B
MEpPONPUATANA | MEPONPHUITUHI
0 - 3amanue He BBHIMOTHEHO 1-6 - 3a7aHne BBIIOTHEHO YACTHYHO 7-
JlaGopatopHoe JlaGopatopHoe .
8 OTCYyTCTBYIOT. 9 - 3amaHue BBHIMOJIHEHO MOJHOCTBHIO B TEUCHNWE HECKONBKUX ITHEH
3aHsTHE 2 3aHsITHE
10 - 3a1aHMe BHINOJIHEHO 3a Mapy
. | 0 - 3amanue He BBHIMOTHEHO 1-6 - 3a7aHne BHIIIOTHEHO YACTHYHO 7-
JlaboparopHoe JIaboparopuoe Bremonnenne epBOi .
8 . 9 - 3amaHue BBHIMOJIHEHO MOJHOCTBHIO B TEUCHHWE HECKONBKUX JHEH
3aHATHE 5 3aHATHC J1a00PaTOPHOM.
10 - 3agaHMe BHIMOIHEHO 3a Mapy
Brinonnenue BTOpoOi#i | O - 3aaHKe He BBIMOJHEHO 1-6 - 3a1aHue BBITIOJIHEHO YaCTUYHO 7-
JlaboparopHoe JIaboparopuoe N N
10 J1a00PaTOPHOM. 9 - 3aaHKe BBIMOJIHEHO MOJIHOCTHIO B TEYCHUE HECKOJBKUX JHEH
3aHATHE § 3aHATHE
10 - 3agaHMe BHIMIOTHEHO 32 Mapy
Brinonnenue Tperbeit | O - 3amanne He BBHITTOMHEHO 1-6 - 3amaHie BHITOJHEHO YaCTHYHO 7-
JlaboparopHoe JlaboparopHoe N N
10 J1a00PaTOPHOM. 9 - 3ajjaHKe BBIMOJIHEHO MOJIHOCTHIO B TEYCHHUE HECKOJBKUX JHEH
3anaTue 11 3aHATHE
10 - 3a1aHMe BBIMOJIHEHO 3a Mapy
Bremonnerane  gerBeproit | O - 3aganue He BBHITOMHEHO 1-6 - 3ajaHNe BBIMTOIHEHO YaCTHYHO 7-
JlaGoparopHoe JlabopaTopHoe N N
10 mabopaTOPHOA. 9 - 3amaHMe BBIMIOJIHEHO TOJHOCTHIO B TE€YCHHE HECKOJIBKUX JHEH
3ansThe 13 3aHATHE
10 - 3a71aHKe BBINOJIHEHO 3a Mapy
Brinonnenue nsaroit | O - 3anaHue He BBINIOJIHEHO 1-6 - 3aaHMe BBINOIHEHO YACTUYHO 7-
JlabopaTopHoe JlabopaTopHoe . N
10 71a00paTOPHOU. 9 - 3agaHue BBHINOJIHEHO MOJHOCTHIO B TEUCHNWE HECKOIBKUX JHEH
3agsaTHe 15 3aHATHE
10 - 3a71aHMe BBINOJIHECHO 3a Mapy
Brinonnenue mectoi | O - 3agaHue He BBINOJIHEHO 1-6 - 3aaHKEe BBIOIHEHO YACTUYHO 7-
JlaboparopHoe JlaboparopHoe N N
10 71a00paTOPHOU. 9 - 3agaHue BBHINOJIHEHO MOJHOCTBHIO B TEUCHNWE HECKOIBKUX JHEH
3aHsaTHe 16 3aHATHE
10 - 3a1aHMe BHIMIOIHEHO 3 Mapy
Nzyuenne
N3yuenue M
ANEKTPOHHOTO
AJIEKTPOHHOTO
y4eOHHKa 1 [IporopunoHambHO aKTUBHOCTH pabOTBI CTYIEHTOB B CHCTEME
y4eOHHKA U OTBETHI 4 OTCyTCTBYIOT.
OTBETHI HA JUCTAHIIMOHHOTO 00y4YeHHUs
Ha BOIPOCHI IS
BOIIPOCHI AJIA
CaMOKOHTPOJIS
CaMOKOHTPOJISL
Utoroseiii Tect mo | UToroseii Tect mo 100 Brimonnenue cemu | [IpomopuuoHabHO KOJMHYECTBY BEPHBIX OTBETOB Ha TECTOBBIE
Kypcy gepe3 OT Kypcy depe3 OT J1a00paTOPHEIX PaboT. 3aTaHUS
[Tepecnaua 3adera Mepeciaya 20 Homnyckatorcst  crynentsl, | [lonHblid orBeT 0e3 ommbOOK Ha JBa Bompoca u3 crnucka - 20

(3K3aMeHa)

He HaOpasmme 40 Oamios

0aJos;




MMpernogaBaTeCiito

1o
pEUTHHTY

HaKOIMUTCIbHOMY

OTBeT YaCTUYHBIM, HETIOJTHBIN Ha JIBa BOMPOCa Ha JiBa Bompoca - 15
0aJIJIoB;
OTBeT MOJHBIN TOJIBKO Ha OJWH Bompoc - 10 6amios

Cxema pacyera HTOTOBOIi OIIEHKH

Texymuii peHiTUHT (Bce 3aHATHS U TPOMEKYTOUYHBIE TECThI) + Pe3ynbTaT HTOrOBOro TecTa U BCe

IeIuTes Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nmpouecce wu3ydeHus JTUCHUIUIMHBI HCIOJB3YIOTCA CJeaylollue o0pa3oBaTeilbHbIC
TEXHOJIOTUH:

- TEXHOJIOTHUS IUCTAHIIMOHHOTO O0yUYEHUS;

- TEXHOJIOTUS TPAJAUIMOHHOTO OOYYCHHs, KOTOpas MpeArojaraeT TpPaTullMOHHYIO
MOCIIE0BATEIbHOCT, M3YUYCHHsI MaTepuana: MpeJCTaBlIeHHEe U OOBSCHEHHE MpernogaBaTesieM
MaTepuaia, BBIMOJTHCHHE JIA0OPATOPHBIX 3aJlaHUi B TpyIIe, a 3aTeM WHIUBUAYAIbHOE
CaMOCTOSITENIbHOE U3yUYCHUE;

- TexHosioruss AU PepeHIUpPOBaHHOTO OOYUEHHUsT TPUMEHSETCS TPH  BBINOJIHCHUU
1abopaToOpHbIX paboOT € HUCHOJB30BAaHHWEM METOJla aHaiuu3a pPadOThl U KOHCTPYKIUHU CPEACTB
ABTOMATH3AINH, & TAK)KE B PaMKaX KPUTEPHAIBLHOTO IMOAXO0Ja K OICHHBAHWIO WHIUBUIYaTbHBIX
3aJIaHuM;

-TEXHOJIOTU  KOHTEKCTHOTO  OOydYeHHs  HUCHONB3YIOTCA B (OpMe  KOHTEKCTHO-
MH(GOPMALIMOHHBIX JIEKIUH M TEXHOJOTHH MPOOJIEMHOT0 OOy4YeHHS C MPUMEHEHHEM METOJI0B
pelIeHHs] KOHKPETHBIX 3a/1ad4;

- UHTEPAKTUBHBIC TEXHOJOTHH MCIOJb3YIOTCA Ha JICKIMOHHBIX, 1a00paTOPHBIX 3aHATUSAX B
X0lle OOCYXICHHS pPE3yJbTaTOB JEATCIBHOCTH, IUCKYCCHWA TIPH BBHITIOJHCHWH  3aJIaHUHN
pOOJIEMHOTO XapaKTepa;

- MH(QOPMAIMOHHBIC TEXHOJOTHH: JICKIIUA MPOBOIITCS B IIEHTPE aBTOMATH3HPOBAHHOTO
npoektupoBanus kadpeapsl «COMAuPII» ¢ ucnonpzoBannemM Meauao00pya0BaHuUs.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

Marepuansl s BBINOJHEHUS TOCTPOCHHUS MOTYT OBITh TPEUIONKEHBI CTylIeHTaMH (B
YaCTHOCTH, B pamKax paboTel B mpoekTax ypoBHs «Dopmyna CtyaeHt»). B xome oOyuenus He
MEHEee BaXHO C()OPMHUPOBATH HABBIK TPEXMEPHOTO MOJECIMPOBAHMS HE TOJBKO COTJIACHO ICKU3aM U
YyepTerkaM, HO U IO CBOOOTHBIM pa3MepaM.

JlaGoparopHble paOOThl MOTYT BECTHUCH C HCIIOJIb30BAHMEM INPOTPAaMMHOI0 00ecredeHus,
NOJJEPKUBAIOLIETO TEXHOJIOTHIO TIOCTPOEHUS TPEXMEPHBIX MOJENEH Ha OCHOBE JCKHU30B U
napaMeTpHu3aum.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-1, OIIK-2; TIK-2 TectoBrie 3amanaus Ne 1-39

Otuer o naboparopHoii padore 1-7
Bompocsr k 3auety NeNe 1-10, 13-15, 23,
24

Bomnpocsl k 371eKTpOHHOMY Y4eOHUKY 1-
100

7.2. TunoBble 3aJaHUS] MJIU HHbIE MAaTePUAJIbl, HEO0X0IMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. Otuyert no JaGopaTopHoii padore

1. Tema (mpo6.Jema) JlaboparopHast pabora Ne3 «ICKuU3bI».

2. leab padoThI:

Pa3BuTh HaBBIK CO3/1aHUST OCHOBBI TOCTPOCHUS TPEXMEPHOM JE€TaIN B BUAE CIOKHOU

JIBYMEPHOMU IUIOCKON T'€OMETPUH.

3. ITopsinok npoBeaeHus J1a0OPaTOPHOIl PadoOThI:
1. O3HakoMHTbHCS C BapHAHTOM 3a7aHusl (M300paKeHHEM IJIOCKOT0 KOHTYpa,
COCTOSIILIETO U3 Habopa KPUBBIX U BCIIOMOTaTEIbHBIX 0OBEKTOB).
2. BwIOpath cTpaTeruto MoAeIHUpPOBAHUSI.
3. CozaaTh 3CKU3 B YKa3aHHOM TUIOCKOCTH C MTOMOIIBIO OJTHOTO U3 TPETIOKEHHBIX
IIpero/iaBaTesIeM METO/I0B.
4. B scku3e mpoBECTH MOCTPOCHUE KOHTYpa ¢ IOMOIIBIO CPEACTB MOCTPOCHHSI KPUBBIX,
KOHCTPYKTUBHBIX 3JIEMEHTOB U MPeoO0pa3oBaHUi HaJl 00BEKTaMHU.
5. TlpoBeputh 3CKU3 HA 3aMKHYTOCTb.
4. Copepikanmne oT4eTa
1. M300pakeHre NOCTPOEHHOT0 3CKH3a.
2. OnucaHue CTpaTeruu MOAEIUPOBAHUS.
5. Kpurepuu oueHku:
0 - 3agaHue He BBHINOJHEHO 1-6 - 3a71aHue BBIMOIHEHO YaCTUYHO 7-9 - 3ajaHKe BBIIIOJHEHO

MOJIHOCTHIO B TEUEHHE HECKOJIBKUX JTHEH 10 - 3a1aHKe BBIOIHEHO 3a mapy.

7.2.2. IlpuMepHbIe BONPOCHI UIs1 CAMOKOHTPOJISI (JIeKTPOHHBIH Y4eOHHK)
Yro cayxut npumepom 2D-monenn?
Yro ciyxut npumepom 3D-monenn?
Urto Takoe rubpuiHOE MOIeTTUpOBaHUE?
UYro Takoe napamMeTpu4ecKkoe KOHCTPYHpPOBaHUE?
K kakoil TeXHOJOTMM KOHCTPYMPOBAHUS OTHOCUTCS TIPOLECC YCTAaHOBJICHUS
[apaJuIeIbHOCTH JBYX OTPE3KOB?
Kakoii pexum mnapaMeTpu4yeckoro KOHCTPYHMPOBAaHUS IO3BOJIIET OJIHO3HAYHO
orpenenuTh GopMy MoAenu?
Jly1g yero npeaHa3Haue€Ha KOMIIbIOTEpHAs rpaduxa?
8. Kputepun onenku:
9. TponopruoHaTFHO AaKTHBHOCTH pabOTHI CTYACHTOB B CHUCTEME IMCTAaHIIMOHHOTO
o0Oy4eHusl.
7.2.3. [IpuMepHbBIe TeCTOBbIE 3aIaHUS
1. KpuBas, Haxonsdmiascsi Ha OJHOM pACCTOSTHUM II0 HOPMajdud K JpYrod KpHUBOH,

koo

S

~

Ha3bIBACTCA:




o [Ipsamas
e DKBUIUCTAHTOU
e CmaitH
e Kpusoii be3zbe
2. DCKH3bl B KOMIIBIOTEPHOM MOJICIIMPOBAHUH TIPEACTABIISIOT COOOM:
e [lnockue 3aMKHYTBIE WM HE3AMKHYTHIE KOHTYPbI
e [IpocTpaHCTBEHHBIE KPUBBIE BHICOKOTO MOPSIKA
e UYeprexu
e Pa3MepHbIe TUHUU
3. K nmeranu nmpumeHeHa omnepanusi JuHeHoro MaccuBa. [locie Ha M3HAYaIbHOU JeTanu

Obuta BeImosiHEHA (hacka. Ha anemenTax maccuBa:

e JlosBsarcsa dacku
e Bo3HHKHET 3HaK OLIUOKHU
e ®dacok He MOSBUTCS
o [losBATCS CKpyTIIeHUS
Kpurepun oneHku:
«3aureno» 40-100 6aios;
«He 3auteHo» 0-39 6amios.
7.2.4. IlpuMepHbIe BONIPOCHI 1JIsl CAMOKOHTPOJISI (K 3a4eTy NPH HeXxBaTKe 0a/1J10M)
1. OGmme cBenenust o CAIIP: cyTh, HEOOXOAUMOCTH IPUMEHEHHU S, IPEUMYIIIECTBA
2. Tumer ooecieuenuss CAITP
3. OcnoBubie Buubl CAIIP: cucremet CAE/ CAD/ CAM/ CAQ wu np. O6mactb
MIPUMCHCHHUS
Hanpasnenue ucnons3zoBanust CAIIP knacca CAE/ CAD/ CAM/ u ap. [lpumepst
3D-monens. [TonsaTue Mactep-mMoaeu
Kapkacnoe mogenupoBanue. OCHOBHBIE TIOHSATHUS
[ToBepxHOocTHOE MOAEeNUpoBaHUE. OCHOBHBIE MTOHSATHUS
Kputepun onenkmn:
[TonHbIil oTBeT O€3 omMOOK Ha /1Ba Bonpoca U3 criucka - 20 6aios;
OTBeT yacTUYHBIH, HETIOJIHBII Ha JIBa BOMPOCA Ha JBa BoIpoca - 15 0amnnos;
OTBeT MOJHBIN TOJIBKO HAa OAMH Bompoc - 10 6asios.

No ok

7.3. OueHouHble CpeACTBA IS NMPOMEKYTOUHOIN ATTeCTAIMM MO UTOraM OCBOEHUSA

AUCHUIIJIMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaluu

Cemectp 3

Z

=
S~~~
=

Bonpocsl k 3auery

O6mue ceenenus o0 CAIIP: cyTb, HEOOXOAMMOCTH IPUMEHEHHS, IPEUMYILIECTBA

Tune! o0ecrieuenus CAIIP

Ocnosnsie Bubl CAITP: cuctemer CAE/ CAD/ CAM/ CAQ u np. O6nacth npuMeHEeHUs

Hanpaginenue ucnosnb3oBanust CATIP kiracca CAE/ CAD/ CAM/ u nip. Tpumepst

3D-monens. [lonsitue mactep-mMoaenu

Kapxkacuoe monemupoBanue. OCHOBHBIE TIOHSITHSI

IToBepxHOCTHOE MOAEHpoBaHue. OCHOBHBIC TTOHATHS

TBCp,Z[OTeJ'H:HOC MOACIUPOBAHUC. OCHOBHBIC TOHATHS

©I0 N0 W

Bynessl onepanuu. Tumbl oneparui.

-
©

Ilonsarue TCIa-IpUMUTHUBA.




Ne
/i Bonpocsl k 3auery
11. | Croco6s! monydyenus rpadudeckux nzodpaxenuii cpeacrsamu CAITP
12. | IlapameTpu3aiyst ¥ aCCOIMATUBHOCTB: CYTh IIOHATHIA, 001aCTh TPUMEHEHUS], IPEUMYIIECTBA
WCIIOJIb30BaHHUS
13. | BekropHoe u pacTpoBoe H300paXxeHusI. XapaKTePUCTUKH U300paKCHUI
14. | ABroMaTH3NpPOBAHHBIE CHCTEMBI, IPUMEHSEMbIE IS IPOSKTHPOBAHUS pabOINX MECT
15. | OcHoBHBIE CIOCOOBI cO3AaHUs N300paskeHHs (PAaCTPOBBINA 1 BEKTOPHBIHN): UX Pa3IHUHs,
NPEUMYIIECTBA U HEJOCTATKU
16. | BekropHoe u pacTpoBoe rpadudeckue yCTpoicTBa: MPUHIUT padOThHI, OCHOBHBIE TIOHSTHS,
CpaBHHTEIbHBIE OCOOEHHOCTH, IPEUMYIIIECTBA H HEJOCTATKH
17. | Honsrus pactpa. ['eomMeTpuueckue u Apyrue XapakTepUCTHKH PACTPOBBIX H300pakeHU
18. | Onenka pa3pematomeii criocooHocTH pacTpa. Koguposanue 1sera. Ilamurpa
19. | LpeToBas mogens RGB. Cxema cMelInBaHUs LIBETOB.
20. | LiseroBoe ypaBHeHue. TpeyronbHuk MakcBesia
21. | LseroBas momens CMYK. CxeMa cMelIMBaHUS [IBETOB
22. | OcHOBHBIC METOABI YIyUIICHHUS PACTPOBBIX H300pakenuil. CyTh MeTona
23. | HeoOxomuMocCTh yiydieHus pacTpoBBIX m3o0paxenuid. [Ipodbnema crymendaroro apdexra
(aliasing) u myTH ero ycrpaHeHus
24. | duzepunr (dithering) kak oJMH U3 METOJIOB YIIy4IICHUS PACTPOBBIX N300paKEeHUI
25. | lonsrue rpadmyeckoro npumutusa. [Ipumepsr. [lpuaun popmupoBanus Ha 3KpaHe
26. | OcHoBHBIE CTIOCOOBI TOTYUSHHS PACTPOBBIX U300pakeHuit. [lonsTHe npuMuTHBa. BUAB NPUMUTHBEL
27. | Anroputm npsIMOTO BBIUUCICHUS KOOPAUHAT JJIsl BEIBOIA TIPSIMOM TMHUU
28. | UakpemeHTHEBIH anroputMm bpeseHxema s BBOIa IPSMOA JTHHAN
29. | Anroptum Kosna-Cazeprnenpa.
30. | AnropuT™ HOCTpOEeHUSI 00BEKTOB (OKPYKHOCTB, HIUTUIIC) IO MATEMAaTHIECKOMY OIHCAHHIO KOHTYpa
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
Cemectp 1IPOBEICHHH . Kpurtepun u HOpMBbI OLIEHKH
MPOMEKY TOYHOM
aTTrecTaumu
3 3auer (1o «3a4TEHO» 40-100 GanmoB
HaKOIHUTEILHOMY «HE 3aYTCHO» 0-39 Gamnos
pEeNTHHTY)




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0s13aTesibHAA JIUTEpPATYpa

ABTOpr, CoOCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

T'ox m3nanua

KoaundecTBo B
HAY4YHOM
oudamorexe /
HaumenoBanmue
9BC

B. E. IIanacenko

[Tanacenko B. E.

WNnxenepHas rpapuka [ D1eKTpOHHBIN
pecypc] : yueb. mocobue / B. E. [1anacenxo.
- Cankt-IlerepOypr : Jlann, 2018. - 168 c. :
ui. - (YueOnuku 1115 By30B. CriennanbHast
muteparypa). - ISBN 978-5-8114-3135-9.

YyeOHoOe 1mocodue

2018

9bC "Jlaup"

A. H. boxxo [u np.]

OCHOBBI aBTOMaTU3UPOBAHHOT O
MIPOCKTUPOBAHUS [ DIEKTPOHHBIN pecypc] :

yuebnuk / A. H. boxxo [u ap.] ; mox pen. A.

I1. Kapmnienko . - Mocksa : UHOPA-M,
2019. - 329 c. : [16] c. uB. ui. - (Beicuiee
oOpaszoBanue. bakanaBpuar). - ISBN 978-5-
16-010213-9.

VueOHUuK

2019

9bC
"ZNANIUM.COM

1O. P. Konsuios

Komnbuos 0. P.

OCHOBBI KOMIBIOTEPHBIX HU(PPOBBIX
TEXHOJIOTHI MalIMHOCTPOCHHS
[DnexTpoHHbIH pecypc] : yuebnuk / FO. P.

Kompinos. - Cankr-IletepOypr : Jlans, 2019.

- 495 c. : un. - ISBN 978-5-8114-3913-3.

VueOHUuK

2019

9bC "Jlaup"




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yue0Ho- Haysmon
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocobie, I'ox n3panus ounoaunorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
IbC
4 | JI. M. AkynoBud, Axynosuu JI. M. Y4eOHoe mocobue 2020 ObC
B. K. llener OCHOBBI aBTOMaTU3UPOBAHHOTO "ZNANIUM.CO
IIPOCKTUPOBAHUS TEXHOJIOTUYECKHUX M*
MIPOLIECCOB B MAITUHOCTPOCHUHU
[DnexTpoHHEIH pecypc] : yael. mocobue / JI.
M. Akynosuuy, B. K. lener. - MuHck :
Hogoe 3nanune; Mocksa : UTHOPA-M, 2020
- 488 c. : . - (Breicee o6pa3oBanue). -
ISBN 978-5-16-009917-0 (MH®PA-M,
print).
5 | A. B. IIpuemsimes [u 1p.] [Tpuemsitie A. B. [u np.]. Komnbrotepras | YueOHoe mocodue 2022 OBC "Jlanp"
rpacduka B CAIIP [DnexTpoHHBI pecypce] :
yue6. mocobue / A. B. [Ipuemsriies [u mp.].
- Cankrt-IlerepOypr : Jlanp, 2022. - 196 ¢. :
ni. - (YueOHuku Ju1s By3oB. CriennanbHast
muteparypa). — ISBN 978-5-507-44106-8
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHHK, yueOHOE KOHH%CTEO B
Ne nocodoue, yueoOHo- Hay=nou
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) TI'ox u3panus ondamorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBanmue

NPaKTHKYM, JAP.)

IBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToau4YecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
IbC
6 | 1O.B. lanunos, Hanunos 0. B. IIpaktuueckoe 2011 20
N. A. ApramoHOB ucrnonb3zoBanue NX / 10. B. Jlaamios, U. A.
AprtamonoB. - Mocksa : JIMK Ilpecc, 2011.
-331c.:un. - ISBN 978-5-94074-717-8 :
423-00.
7 | mox pen. A. I1. Kapnenko OCHOBBI aBTOMaTU3UPOBAHHOT O Y4eOHuk 2021 O9BC
MIPOEKTUPOBaHUSI [ DIIEKTPOHHBIN pecypc] : "ZNANIUM.CO
yuebHuk / o pen. A. I1. Kapnenko . - M"
Mocksa : UHOPA-M, 2021.-329 c. : [16]
c. 1B. W - (Beicmiee o6pa3oBanue.
bakanaBpuar). - ISBN 978-5-16-014441-2
(print) .
8 | E. H. [louexkyes, [Touekyes E. H. [IpoexTupoBanue mrammnos 2012 20
I1. A. Ilyrees, JUISL TIOCTIEA0BATEIBHON JIMCTOBOU
I1. H. [llen6eprep mramnoBku B cucteme NX / E. H.

ITouekyes, I1. A. ITyrees, I1. H.
[Men6eprep. - Mocksa : JIMK Ilpecc, 2012.
- 331 c. : un. - bubnmorp.: c. 328 . - IIpenm.
ykas.: ¢. 329-331. - [Tpwun.: c. 305-327. -
ISBN 978-5-94074-858-8 : 665-00.




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeToau4YecKoe mocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
9 | E. H. [Touekyes, [Touekyes E. H. [IpoexktupoBanue B DNeKTpOHHOE Y4eOHO- 2014 Penozuropuii
I1. A. Ilyrees, SIEMENS NX TeXHOJIOrHYeCKUX METOIUYECKOE IT0cO0me Ty
I1. H. lIenGeprep IIPOLIECCOB M3TOTOBJICHUS JETAJIEH
JIMCTOBOM IITAMIIOBKOM [ DJIEKTPOHHBIN
pecypc] : AIeKTpoH. y4ed.-MeTo 1. mocooue /
E. H. Ilouekyes, II. A. Ilytees, I1. H.
Men6eprep ; TI'Y ; Un-1
MamHocTpoeHus ; kag. "Csapka,
00paboTKa MaTEepHAJIOB JIaBJICHUEM U
polcTBeHHBIE Mpoliecchl”. - TOMBATTH :
TI'Y, 2014. - 230 c. : ui. - bubnmorp.: c.
228. - ISBN 978-5-8259-0766-6
10 | A. IO. Mypowmries, Mypowmres /I. FO. MaremaTrueckoe VY4aebHOe mocobue 2014 3BC «Jlanb»

. B. Tropun

obecnieuenne CAIIP [DnexTpoHHBIH
pecype] : yue6. mocodue / 1. 1O.
Mypomues, 1. B. Tropun. - U3a. 2-e,
niepepad. u gor. - Cankr-IlerepOypr : Jlanp,
2014. - 464 c. : un. - (Y4eOHUKH IS BY3O0B.
CreninanbHast muteparypa). - ISBN 978-5-
8114-1573-1.




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

e  WebofScience[ DnekTpoHHBIH pecypc]| | MyIbTHIAUCIHUILIMHAPHAS pedepaTHBHAS
6aza manubix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum moctyma :
apps.webofknowledge.com. — 3aru1. ¢ akpana. — SI3. pyc., aHrJL.

e Scopus[DnekTpoHHBIH pecypc]

sKpaHa. — f3. pyc., aHrJ.

pedeparuBHas
— Netherlands: Elsevier, 2004— . — Pexxum goctyna :

0aza  JaHHBIX.

scopus.com. — 3ari. ¢

e Elibrary[DnexTpoHHBIN pecypc] : HaydHas 3JeKTpoHHas 0nbamoTexka. — MockBa :
HD3B, 2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Haumenosanmne I1O

PexkBu3uTHI 1OrOBOpa

n/n (mara, HOMep, CPOK ACHCTBHUA)
1. Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICHCTBUS — OECCPOUHO
2. Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3. Mirapolis Human Capital Management JMIIEH3UOHHBIH 1oroBop Ne 42/02/22-K ot
02.02.2022, cpok neicTBus — 10
31.08.2022
4. KOMITAC-3D v 18 (IlpoektrpoBanue u koHTpakT Ne 1198 ot 18.11.2019, cpox
KOHCTPYHPOBAHHE B MAIIHHOCTPOCHHH) JICUCTBHS -0ECCPOUHO
5. Siemens Digital Industries Software CyOsMIIeH3uOHHBIN 1oroBOp Ne 376 ot

(NXACAD100 + NXACAD101)

24.02.2015, cpok nercTBHsI - 6ECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB 1JIs1 IPOBEICHUS
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
n/m | NpakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yyarommxcs (HoMep ayaAuTOPH)
1 Komnbrotepnsliit knacc. YueOHast ayautopus | Jlocka aynuropnas (menoBast), CTouibl
JUIs1 IPOBEACHNUS 3aHATUH JIGKIIMOHHOTO THUIA. | KOMIIBIOTEPHBIE, Crobl IS




Ne
n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYuebHasg  ayauTopuss AN IPOBEAEHUS
3aHATHH CEMUHApCKOro Tuma. YyeOHas
ayauTopus Uil MPOBEICHMs JIaOOPAaTOPHBIX
pabot. YuebHas ayauTopus Ui KypCOBOTO
IIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayAuTOpHs i IPOBEICHUS
IpYyINIOBBIX U WH/IUBUYaJIbHBIX
KOHCYNbTallUi  YueOHas ayauTopus JUist
IIPOBE/ICHUS 3aHATUM TEKYIIEro KOHTPOJI U
npomexyrouHoi arrecraiuu (E-404)

3ace1aHui,cTybs1, CHCTEMHBIC 010KU
,MounutopsLIIpuntep
“HP”LaserJet1010.9kpan mjist mpoekTopa
HacteHubiid, [ Ipoekrop  Ilkad KHIKHBII
., IIporpamMmmHoOe obecrieueHue:

Siemens NX9.0 — 17 TOYEK
nocryna,Ackon Komnac 3D — 17. Touek
nocrymna,Delcam PowerShape — 15. Touek
noctyna,MicrosoftOffice -17 TOYEK
noctymna,CATIA - 7 TOYEK
nocryna, TeamCenter Siemens PLM

Software

Kommbrotepnsiii kiacc. YueOHas ayauTopus
JUIS TIPOBEACHUSI 3aHATUHN JIEKIIMOHHOTO TUIIA.
YyeOnass ayautopus JJis  HPOBEACHHUS
3aHATHH CEMHUHApCKOTrOo Thma. YueOHas
ayTUTOpHUS. ISl TIPOBENEHUS JTaOOpPaTOPHBIX
pabot. YueOHas ayauTopus Ui KypCOBOTO
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTopust JUIsl TPOBEACHUS
IPYIIIOBBIX u WHIUBUTyaJIbHBIX
KOHCYNbTAllMi  Y4eOHass ayauTopust Jis
IIPOBEJEHUS 3aHATUN TEKYIIETr0 KOHTPOJI H
npomexyrouHoi arrecraimu. (E-406)

JHocka HepeIBUKHA, Croubl
koMmnbtoTepHble, Crynesa, CucremHsle
O6moku , Monutopsl, KoopaunatHo-

M3MEPUTENbHBI  MaHumysTop  «Micro
Scribe 3D», Ilpuntep “HP”Laser]et1010.
OKpaH i  [POEKTOpa, HACTEHHBIH,
[Ipoektop, Ceitdp , IIporpammuoe
obecnieuenue:Siemens NX9.0 — 15 Touek
noctyna, AckoH Kommac 3D — 15 touek
noctyma, Delcam PowerMill — 15. touek
noctyna, Delcam Powerlnspect — 15 touex
nocryna, Delcam PowerShape — 15. Touek

noctyna, MicrosoftOffice — 15. Touek
noctymna, Autoform 4.2 - 5. Touek
JIOCTYTIa, LS-DYNA- 10 TOYEK
noctyrna, DEFORM - 10 TOYEK
noctyna,Matlab - 5 TOYEK

nocrymna, TeamCenter ~ Siemens  PLM
Software -10 touek moctyna,TEBIS- 10
TOYEK JOCTyIIa

[TomenieHne i CaMOCTOSITEILHONW PabOThI
obyuaromuxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBIOTCPBI

[TomernieHne i CaMOCTOSITENBHONW pabOThI
obyuarommuxcs (C-508)

Jlocka aynutopHasi (MenoBas), CTOJBI
YUEHUYECKHE, CTOJI MpenoiaBaTelbCKui,
CTYJIbsl, CTEHJIBI, IKA(BI.
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