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[Iporpamma JUCLIUIIINHBI «KomnbrorepHoe MoJeIMpoBaHue
XY/107KeCTBEHHO-IPOMBILIVIEHHBIX 00BEKTOB» COCTaBJIEHa B COOTBETCTBUU C
tpeboBanusiMu @I'OC BO u y4eOHBIM IJIAHOM IO HAIpPaBJICHUIO MOATOTOBKU
29.03.04 «TexHoJI0THSI Xy/10:K€CTBEHHOH 00padOTKH MaTepuaIoB» U IPOPUITIO
noAroToBKM «CoOBpeMEHHbIC TEXHOJOTHMH B IMPOM3BOJACTBE XYI05KeCTBEHHBIX
H3eJTUN».

[Tporpammy cocTaBwII: / 1.C. Bypues /

[Iporpamma mucuunnueel «KomMnbroTepHoe MoOAeJUPOBAHHME XYA0KECTBEHHO-
NPOMBIILIEHHBIX 00beKTOB» 10 HanpasieHnio 29.03.04 «TexHoJsiorus
XYH0KeCTBEHHOH 00pa0oTKH MaTepuaaoB» M MNPOQUIO  MOATOTOBKU
«CoBpeMeHHbIC TEXHOJOITMH B MPOU3BOACTBE XYI0KECTBEHHBIX W3AeJTHH»
yTBEpK/I€HA Ha 3aceaHuu Kadeapol.

«28» mronst 2020 r., mporokon Ne 18

3aB. kadenpoit «MuTJIII», npod., 1.T.H /ML.IO. Epiios/

[Iporpamma coriacoBaHa ¢ pyKoBOAHUTEIEM 00pa30BaTEIbHOM MPOrpaMMbl IO
HanpasieHuto moArotToBku 29.03.04 «TexHoaorus Xya0:kecTBeHHOI 00padoTKU
MarepuaioB» u npoduao noArotoBku «CoBpeMeHHbIE TEXHOJOTHM B
MPOU3BO/JCTBE XYy/10:KeCTBEHHBIX U3/1eJHii»

Jlo1., K.T.H. | 1.C. Bypues /
«29» nrong 2020 1.

[Iporpamma yTBepkjJ€Ha Ha 3acelIaHUM Y4eOHO-METOAUYECKOW KOMHUCCUU
dakyapTeTa MAITMHOCTPOCHUS

«04» cents6ops 2020 r., mporokosn Ne 11-20

[Ipencenarens koMmuccuun /A.H. Bacunbes/




1. Ileam ocBOeHHUS AU CIUIINHBI.

HucuummuHa  «KoMObIOTEpHOE  MOJEIMPOBAHUE  XYJI0’KECTBEHHO-TIPOMBIIIIEHHBIX
O0BEKTOB» OTHOCHTCS K UHCITY YYEeOHBIX JUCHMUIUIMH, (QOPMHUPYIOUIMX CIIEHUAIbHBIC
npodecCHOHAIbHBIE HAaBBIKM 10 HampabieHnio 29.03.04 «TexHomorus Xymao)KeCTBEHHOU
00pabOTKKU MaTepuanoB» 1 Mpoduio NoAroToBku «COBpEeMEHHbBIE TEXHOJIOTHH B IPOU3BOJICTBE
XYJI0’KECTBEHHBIX U3JCIUN».

Lenbo QUCUMIUIMHEI ABISIETCA MPUOOPETEHNE CTyIeHTaMU 3HaHUH, yMEHUH 1 HaBBIKOB I10
KOMIIBIOTEPHBIM TpOrpaMMaM, KOTOpbIE HCHOJB3YIOTCS B MpodeccroHalbHON AeaTeIbHOCTH
JUI CO3JJaHMUS TPEXMEPHBIX MOJEIEH XYyI0KECTBEHHO-IIPOMBIIUIEHHBIX OOBEKTOB, C LENbIO
UCIIOJIb30BaHUS UX JUISl JAIIbHEUIIET0 MPOU3BO/ICTBA.

2. Mecro nucuumiauabl B cTpykrype OOII 6akanaBpuara.

HucuyummHa ~ «KOMIBIOTEpPHOE  MOJEIMPOBAaHUE  XYI0’KECTBEHHO-TIPOMBIIUIEHHBIX
00BEKTOB» OTHOCHUTCS K biokyl o0s13aTenbHON 4acTH OCHOBHOW 00pa3oBaTeIbHON MPOTrpPaMMBbI
OakanaBpuara.

HqucuyummHa ~ «KOMIBIOTEpPHOE  MOJEIMPOBAaHUE  XYJI0’KECTBEHHO-TIPOMBIIUIEHHBIX
00BEKTOB» B3aMMOCBS3aHA JIOTHUECKH M COJEPKATEIbHO-METOJUYECKH CO CIEAYIOUIMMHU
aucuuiimHaMu ¥ nmpaktukamu OOIT:

— KomnbroTepHblil IpakTUKYM N0 HHXKEHEPHOH rpaduke;
— CAIIP nans WHXEHEPHOIO aHAIM3a U MPOU3BOACTBA XYA0KECTBEHHO-TIPOMBIIIJIEHHBIX
00BEKTOB;

3. IlepeuyeHb IMJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMsI 1O JUCIHUNINHE (MOYJIIO0),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMU pe3yJIbTaTaAMH OCBOCHHSI 00pa30BaTeIbHOM
NpOrpamMmbl.

B pesynprare OCBOCHHMS IUCHUIUIMHBI (MOAYJs) y oOy4aromuxcs (HOpMUPYIOTCS
CICAYIOIUC KOMIICTCHIHUU W HOOJIKHBI GBITB AOCTUTHYTBI CICAYIOIIHUC PC3YJIbTAThI 06yquH${,
Kak dTarn (OPMUPOBAHHS COOTBETCTBYIOIIIX KOMITCTEHITHIA:

Kox B pesynbrare ocBoenust | IlepedeHb MIIaHUPYEMBIX PE3yIbTATOB O0YUEHHSI 10

KoMmrieTe | 0Opa3oBaTeIbHOM JTUCIUTIIINHE

15000505 POTPaMMBI
o0ydJarouuics 10JKeH
001a1aTh

OIIK-4 | Cnocoben 3HATh:
HCITIOJIB30BaTh OCHOBHBIE METO/IbI, IPUHITUIIBI K KOMAH/IbI TOCTPOCHHSI
COBPEMEHHBIE TPEXMEPHBIX MOJICIICH HU3EIHIA IPOMBIIICHHOTO
UHGOPMAIIMOHHBIC nu3aiiHa B mporpammax Rhinoceros u Zbrush.
TEXHOJIOTHH U yMeTh:
NPUKJIAIHbIC Co3aaBaTh TPEXMEPHBIC MOJICIH H3CITHiA
IPOrpaMMHBIE CPEJICTBA | MPOMBIIIIEHHOTO TU3aifHa Pa3InIHON CIIOKHOCTH, U
IPY PEIICHNUH 3a1a4 COCTOSIIMX M3 Pa3IMYHBIX KJIACCOB IIOBEPXHOCTEH
MIPOU3BOJICTBA (A,B,C).
XYHI0KECTBEHHBIX BJIAIETh:
MaTepuaoB, -HaBBIKAMH CO3JIaHHsI TPEXMEPHBIX MOJICTICH H3ICITHit
XYI0KECTBEHHO- MIPOMBIIIJICHHOTO U3aliHa Pa3InYHOMN CIOKHOCTH, U
HPOMBIIIICHHBIX COCTOSIIIIUX M3 Pa3IMYHBIX KJIACCOB MOBEPXHOCTEMN




00BEKTOB U HX (A,B,C).
pecraBpariuu

3HATD:
-0COOEHHOCTH MTPOCKTHPOBAHMUS U pa3paboTKu
KOHCTPYKIMH H3JEIUN TPOMBIIUICHHOTO JU3aiiHa
Pa3JIMYHOM CII0KHOCTH B KOMIIBIOTEPHBIX IIpOrpamMmax
Rhinoceros u Zbrush.

YMeTh:

- MPOEKTUPOBATH U Pa3pabaThiBaTh KOHCTPYKIIUH
U3J1EJIMN TPOMBILUIEHHOTO IA3aiHa Pa3IMYHON
CITO’KHOCTH B KOMITBIOTEPHBIX Mporpammax Rhinoceros u
Zbrush.

BJIAJIETh:

- HaBBIKaMU MTPOSKTUPOBAHUS U Pa3pabOTKu
KOHCTPYKIMA H3JEIUN MIPOMBIIUICHHOTO JUu3aiiHa
Pa3JIMYHOM CII0KHOCTH B KOMIIBIOTEPHBIX IIpOrpamMmax
Rhinoceros u Zbrush.

4. CTpyKTypa U coep:KaHue TUCIUIIHHBI.

OOmrast  TPYJOEMKOCTh JTUCHHUIUIMHBI  COCTaBiIsgeT 9 3adeTHBIX eauHuI], 324
aKajgeMuJecknx yaca (u3 Hux 126 — camocrositensHas pabota cTyaeHToB). Ha mepBoM cemecTpe
MPEAYCMOTPEHBI: JICKIIMA — 2 4ac B Henenmto (36 yacoB), jmabopaTopHble pabOThl — 2 4Yac B
Henenmo (36 yacoB), popma KOHTpoIIA — 3a4eT. Ha BTopoM cemecTpe mpeayCMOTPEHBL: JIEKIIUH —
1.5 gac B Henemo (36 wacoB), maboparopHbie paboTel — 1 yaca B Hemento (18 wacon), dhopma
KOHTpOJIS — 3K3aMeH. Ha TpeTbem cemecTpe MpeaycMOTpeHbI JIeKIUH — 2 yac B Hexaenro (36
4acoB), JabopaTopHbIe pabOThl — 2 yac B Heaeno (36 gacoB), hopma KOHTPOJIS — SK3aMEH.

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Hepeolii cemectp. Rhinoceros

1

1.1.
1.2.
1.3.

IIJIOCKOCTH

1.4.

2

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

3

3.1.
3.2.

BBenenue.

3a1a4 ¥ BO3MOXKHOCTH IPOTpaMMBbl

O0630p unTEepdeiica, HaBUTALMS B IpOrpaMMe, OKHA TIPOSKITHI

Pacrionoxxenne 00BEeKTa B TPEXMEPHOM MPOCTPAHCTBE, KOHCTPYKIIMOHHBIE

OYHKIMY MBIIIN U KJIaBUATYPbI

OcHOBBI pa0d0THI ¢ 00bEKTAMM.

Komananas crpoka

Cnioco6s1 0TOOpakeHus1 00BEKTOB

Brigenenue, nepememenue, komanasl Hide, Lock
CnocoObI IPUBSI30K, 0O BEKTHBIEC TTPUBSI3KU

Crnou, rpynmnsl

JlaGopaTtopHnasi pabota

Touku, IUHUN, KPUBbIE.
Memro Point
Menro Lines



3.3.
3.4.
3.5.

4.1.
4.2.
4.3.
4.4,
4.5.

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

7.1.
7.2.
7.3.
7.4.
7.5.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.

9.1
9.2.
9.3.
9.4.
9.5.
9.6.

Mento Curve

Mesnto Circle, Ellipse, Arc, Rectangle

JlaGoparopHas paboTa

IlocTpoeHnue u pefaKkTUPOBAHUE JIUHUIA U KPUBBIX.
KoHTponbHbIE TOUKH

HNuctpymenTs! kpuBbix. Merto Curve Tools
Komangst Split u Trim

Komannet Join u Explode

JlaGoparopHas paboTa

IHoBepxHocTH. MeTOABI MOCTPOCHHUS U PEJAKTHPOBAHMS.
MeTtoapl mOCTpOoeHUs MoBepxHocTel. MeHto Surface
Komanna Extrude

Komanna Loft

Komanna Network

Komannber Sweep 1 Rail, Sweep 2 Rail

Komanga Revolve

CBolicTBa MOBEPXHOCTEN

JlaGoparopHas paboTa

Teepasblie Tea. MeToabl NOCTPOEHHS, PeIaKTHPOBAHHUA.
Mento Solid

Komanzsr Join u Explode

Memto Solid Tools

bynesbl onepanuu

Bpamenue

Mesnto Text Object

JlaGopaTtopHnas pabota

IlocTpoeHnue Ci10KHBIX 00HEKTOB.
ANTOpPUTMBI IOCTPOEHUS MOJENIN
Oyukus Background Bitmap
Menzo Curve From Object

Mento Construction Planes
JlaGoparopHas paboTa

PegakTupoBanue u Tpancpopmanus 00beKTOB.
Mento Transform

Maccusbl

MacmrabupoBanue

Menio UDT

Mento Cage

Jpyrue MeTobl TpaHCPOpMALIUU 00BEKTOB
JlaGopaTtopHnas pabota

AHa/1u3 00bEeKTOB.

Menio Analyze

W3mepenue UIHMHBI, pacCTOSHUS, yIIIa, paauyca, Iioanm, oobema
Mento Edge Tools

Hpyrue nHCTpYMEHTHI MeHI0 Analyze

Mento Dimension

JlaGopaTtopHnas pabota



10.

10.1.
10.2.
10.3.
10.4.
10.5.

CgoiicTBa 00bekTa. UMIOPT M IKCHOPT.
CpoiicTBa 00BbEKTa U X U3MEHEHUE
Buzyanuzanus moaenu

HNmmnopt u 3xcniopr

PacumpeHHbie HACTPONKH MPOTrpaMMBbl
JlaGoparopHas paboTa

Bropoii cemectp. Zbrush 4

1. 3HakomMcTBO ¢ mporpammoii Zbrush 4. PaccmoTpenne 6a30BbIX MPUHIIMIIOB
MOCTPOEeHUS 00bEKTOB.

1.1. Kparkuii 0630p 3D rpaduyeckux mnporpamMm, HX CpaBHEHHME M 00JacTu
MPUMEHEHHUS.

1.2. ba3oBble NOHATHUS MPOTPAMMBI.

1.3.  OcHOBHBIEC HACTPOWKHU MTPOTPAMMBI.

1.4.  Unrepoeiic mporpammel. HacTpoiika nntepgeiica. OCHOBHBIE TATUTPHI.

1.5.  OO630p HHCTPYMEHTOB JIJIsl PUCOBAHUS M CO3AaHMs MPOCThIX 3D-00BEKTOB.

1.6.  ba3oBeie onepauuu HaJl OOBEKTAMHU.

1.7.  1IBet, TEKCTyphI, MaTEpUAIIBI.

1.8.  Penpepunr cuensl. bazoBslii cBerT.

1.9. Pexwum ocemenus LightCap st yaydieHHOW BU3yaIu3alui 00bEKTOB.

1.10. JlaGopatopHnas pabora.

2. Bba3zoBble  mapamerpsl  00bekTOB.  HWHCTPYMEHTBI  pPUCOBAHHUSI U
pelaKTHPOBAHUA 00bEKTOB, IPHUMePHI UX UCNOJIb30BAHHUS.

2.1. HacTpoilku MHCTPYMEHTHI PUCOBAHMUS.

2.2.  PexXuMBbl pUCOBaHUS U PEAAKTUPOBAHUS OOBEKTOB.

2.3.  CKyabOTYpHOE MOJICTUPOBAHUE OOBEKTOB.

2.4. llpeumymiecTBa CKyabNTUHTA B pekume DynaMesh,

2.5.  DKcrnopT 00BEKTOB B APYTHE MPOrPaMMBI.

2.6. OcHOBHBIE HMHCTPYMEHTBl CKYJIBITYpPHOTO MOJEIUPOBAHMS, BapUAHTBl UX
UCTIOJIb30BaHUSI.

2.7. CrocoObl MaCKMpOBaHUS OOHEKTOB.

2.8. Coznmanue cOOCTBEHHBIX MACOK M 3arpy3ka MacoK M3 BHEIIHUX (hailioB.

2.9. Anbda-CKUHHHT U BapUAHTHI €T0 MCTIOIb30BaHUS

2.10. JlaGopatopnas pabora

3. Co3anne TEKCTYPHBIX KapT M KapT AedopManuu 00beKTOB.

3.1.  TekcrypHble KOOPIUHATHI, UX BAPUAHTHI U CIIOCOOBI KOHTPOJIS.

3.2.  JlomonHuTeNpHBIC TPOTPAMMBI U IIATUHBI 11 CO3/IaHUS TEKCTYPHBIX KOOPAMUHAT.

3.3. CmocoObl TeKCTYpHUpPOBaHUS OOBEKTOB.

3.4.  DKIOpT TEKCTYPHBIX KAapT Ul UCTIOJIb30BaHUs B Ipyrux 3D-mporpammax.

3.5.  Kaprtsl nepopmariuu 00bEKTOB, MX CO3/IaHUE, SKCIIOPT M MCIOJIB30BaHUE B APYTHX

3D-nporpammax (Ha npumepe 3DS Max u Maya).

3.6.

4,
4.1.
4.2.
4.3.
00BeKTA.

JlaGopaTopHas pabora.

Co3nanue 00beKTOB HA OCHOBe Z-cdep.

Z-c(epa Kak OIMH U3 OCHOBHBIX HHCTPYMEHTOB MOJCTHPOBAHUS.

Coznanne 00BEKTOB Ha OCHOBE Z-cep.

Pexxum ZScketch — coszmanue 00BEKTOB Ha OCHOBE 0a30BOro Z-cdepHoro



4.4. KonsepTupoBaHue Z-cepHOil MOBEPXHOCTU B PEAAKTUPYEMBIH OOBEKT.
4.5. Peronosnorust 0ObEKTOB.
4.6. JlaboparopHas pabota

5. Co31aHue CJI0KHBIX MHOTOKOMIIOHEHTHBIX 00hLEKTOB.

5.1.  SubTools kak OCHOBHOE CPEACTBO CO3/IaHKE COCTABHOTO OOBEKTA.

5.2.  PemaktupoBaHHE 3JIEMEHTOB MHOTOKOMIIOHEHTHOTO OOBEKTA.

5.3. OcobOeHHOCTH TEKCTYpHPOBAaHMS U CO3JaHUS KapT aedopmariuii JJis CIOXKHBIX
00BEKTOB.

5.4. Cnou u uX BapyuaHTHI UCIIOJb30BAHUSI.

5.5. Jlaboparopnas paGota

Tpernit RhinoCAM

1. BBenenue. Oco0eHHOCTH NMPOEKTHPOBAHUS NMPOMBINLICHHBIX W3AeUl 1/
nanucanusg YII B RhinoCAM.

1.1. IloctpoeHue TpexMEepHOM MOJENM HACTOJBHOW JIaMIIbI C JONYyCKaMH U
IMOCaJIKaMH.

1.2. TloctpoeHue TpEeXMEpPHOW MOIENH IEPEBSHHOTO IMAHHO, WHKPYCTHUPOBAHHOTO
JINTEIMH BCTaBKaMH.

2. Oco0eHHOCTH MPOEKTHPOBAHUSA HOBEJTMPHBIX U3/IeJIH.

2.1. Co3anne TEXHOJIOTHYHOTO FOBEJTUPHO U3/AEIHUS, TOIy4aeMOTr0 METOIAMHU JIUThSI.

2.2. CoznaHue TEXHOJOTHYHOTO IOBEIIMPHOIO H3JENHs, MOIYy4aeMOIo CIeCapHbIMHU
TEXHOJIOTHUSIMU.

3. IIpoexkTHpOBaHHE OCHACTKHU JIi W3TOTOBJIEHUS NMPOMBINLIEHHBIX W31eJuil
TEeXHOJIOTUSIMH XY/105KeCTBEHHOH 00pad0OTKH MaTepHaJioB.

3.1 Co3anne OCHACTKU MJii WM3TOTOBJIEHUS MPOMBIIUICHHBIX HU3JIETUNH METOJaMU
[UTUKEPHOTO JIUTHSI.

32 COB,Z[aHI/Ie OCHACTKHU IJId U3TOTOBJICHHA ITPOMBIIIJICHHBIX I/IB,Z[G.HI/Iﬁ H3 IPCBCCHUHBI.

4. IIpoexTHpoBaHue MacTep-Moje/Iei 11 I0BeJTHPHOr0 NPOU3BOACTBA.
4.1. UsroromieHue mactep-Mozenei ¢ momoripio YITY crankos.
4.2. WsrortoBieHue MacTep-mojienel ¢ moMolbio 3D mpuHTEepoB.

5. Co31aHue C10KHBIX MHOTOKOMIIOHEHTHBIX HOBEJTUPHBIX U3/1eJIHil.

5.1. IIpoekTtupoBaHHE IOBEIUPHBIX W3JEIHM, COCTOAIIMX W3 Pa3TUYHBIX METAJIOB,
COEIMHSIEMBIX C TOMOILBIO TEXHOJIOTUHU «TOPSYEH MOCATKU.

5.2. IIpoekTHpoBaHNE IOBEIUPHBIX U3JEIHNA, C TOCIEAYIOUIMIM HAHECEHUEM TOPSYUX
sMasieil pa3IMUHBIMU TEXHOJOTUSIMHU.

CrpyKkTypa U cozepkaHue pa3AesoB IUCHUIUIMHGI yka3aHsl B IIpuiioxkennn 1 k nporpamme.

5. OoOpa3oBare/ibHbIE TEXHOJIOTUH.

Mertoguka  mpenomaBaHus — AMCLUILIMHBI «KoMIBIOTEpHOE ~ MOJENHPOBAHUE
XYZ0KECTBEHHO-TIPOMBIIIJICHHBIX OOBEKTOB» M pealu3alus KOMIETEHTHOCTHOTO IMOJIXOAa B
M3JI0’KEHUU U BOCIIPUATUHM MaTepualla pelyCMaTpUBAET UCIIOJIb30BAHNE CIEIYIOIINX aKTHBHBIX
U MHTEPAaKTUBHBIX (POpPM MpOBENEHUs T'PYNIOBBIX, HHAUBUIYAIbHbBIX, ayJAUTOPHBIX 3aHATHI B



COYETaHUU C BHEAYTUTOPHOH pabOTOH C 11eTbI0 (POPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX
HaBBIKOB, 00YYaIOIINUXCS:
— JIEKIIMOHHBIC 3aHATUS IMPENNOoJaraloT aKTUBHYIO (opMy oOydeHUs CTyICHTOB
TEOPETHYECKUM 3HAHUSAM C TIPOBEPKOI YCBOCHHBIX 3HAHUH KPATKUM OIIPOCOM;
— TOATrOTOBKA K BBIMOJHEHHIO U 3aIUTE JJA00OPaTOPHBIX padoT;
— TIpOBEIEHUE KOHTPOJILHBIX paboT;
— TPOCMOTpa BHUICOMATEPHAIOB MO MPOCKTUPOBAHHIO U TMOCTPOCHHUIO TPEXMEPHBIX
O00BEKTOB TPOMBILIUIEHHOTO [U3aiiHa M IOBEJMPHBIX M3JIEIUA U TMp., C LENbIO
dbopMHUpOBaHUS M pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00 YJarOITUXCSI.

6. OneHounble cpeacTBa UIA  TEKYyIIero  KOHTPOJISl  YCIEeBaeMOCTH,
NMPOMEKYTOUYHOI aTTecTAlMU MO0 UTOraM OCBOEHHS JMCUMILINHBI H y4e0HO-MeToAnYecKoe
olecrneyeHue CAMOCTOATEIbHOI PadoThI CTYAeHTOB.

B mporecce o0ydeHust, ISl TEKYLIETO KOHTPOJIS YCHEBAaEMOCTH, MCIIOJIB3YIOTCS HOBAs
cTo OanpHasi pPEUTHMHIOBas CHCTEMa, KOTOpas BKIIOYAaeT B ce0s CIeAYIOUIUME OICHOYHBIE
CpeICTBa:

— WHULWATUBHOCTH CTYJEHTA Ha JIEKIMH, 3aKJIIOYAIOIIAsicsi B OTBETE Ha IOCTABIICHHBIE
BOIPOCHI, TpH TpoBeaeHun jekuuid (ot 0 mo 2 Gamnos). [Ipu 3ToM naHHBIE OaNIIBI
YYUTBIBAIOTCSI CBEPX CTa OAJUIOB M HE YYUTHIBAIOTCS NMPH (HOPMUPOBAHMM HMHTEPBAJIOB
MOJIy4YEeHHUsT HTOTOBOM OlleHKH B Tabmmiax Excel;

— KOPOTKMH IHMCBMEHHBIA OINpPOC IO IPOHIECHHOMY MaTepually B Hadajle CIIEIYIOLIEro
sansitast (0T 0 10 2 6aioB);

— JIB€ KOHTpOJIbHBIE PaboOThHI, cocTosimue u3 11 BompocoB, MO 3aBEPIICHUM pPA3/EJIOB
nucuuruHel (0T 0 10 22 6amios);

— TOJTrOTOBKA K JabopaTopHbIM padoTam u ux 3amura (ot 0 10 6 6a110B)

[IpomexyTouHass arrecTanusi CTYAEHTOB IO Yy4eOHOW [HUCUUIUIMHE TMPOBOJIUTCS B
cootBercTBUH ¢ m1aHoM OOII — sx3amMeH WM 3aueT. DK3aMeH NMPOXOJUT B MUCHBMEHHOU (opme
U BBINIOJIHEHUS 33/IaHUs Ha TEepCOHAIbHOM KoMibloTepe. K mpomexyTouHoil aTTectauuu
CTYACHT JIOIyCKaeTCs TOJBKO TPU BBHINOJIHEHUH W 3allUTe BCEX IPEAYCMOTPEHHBIX
nabopaTOpHBIX PabOT, KPOME TOTO, CTYACHTY HeoOxonumo HaOpaTth He MeHee 40 OamioB 1o
PEUTHUHTOBOM CUCTEME OLICHKH 3HAHMM.

6.1.1 ®ona OLEHOYHBIX CPEACTB AJsi NMPOBeIEHUs MPOMEKYTOUYHON aTTecTaluu
00y4YaAIIHUXCS 10 TUCHUILINHE (MOIYJIIO).

IlepeyeHp KOMMIETEHIMH € yKa3aHMEM 3TalloB UX (OPMHUPOBAHUSA B MPOLIECCE OCBOCHUS
o0pa3oBaTeNbHON MporpamMMbl. B pe3ynbraTte 0CBOCHMS TUCHMILIMHBI (MOIYJs) (OPMHUPYIOTCS
CIIEYIOIINAE KOMIIETCHIINN:

Kon B pe3yabTare ocBOeHHs 00pa30BaTEILHON MPOrPaMMbl 00y4ar0 LM ACS
KOMIeTeHIUH A0JKeH 00J1a1aTh
OIIK-4 Crioco6eH UCToIb30BaTh COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTHU U

NPUKJIAJHBIC TPOTPAMMHBIE CPECTBA IPU PEUICHUH 3aa4 MPOU3BOICTBA
XYO0XKXCCTBCHHBIX MATCPUAJIOB, XYAOKCCTBCHHO-TPOMBIIJIICHHBIX
00BEKTOB M MIX pECTaBpaIluu




B mpouecce ocBoeHusi 0Opa3zoBaTenbHON NPOTpaMMBbl JTaHHbBIE KOMIETEHIUH, B TOM
YHCIIe UX OTACTbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIOATAITHO B XOJI€ OCBOCHHS 00yYarOIIIUMUCS
JTUCUMIUTMH (MOAYJel), NpakTUK B COOTBETCTBUU C YYEOHBIM IUIAHOM M KaJICHIAPHBIM
rpagukoM ydeGHOTO Tpoliecca.

6.1.2. Onucanue mnoka3aTejleid MW KpUTepUeB OLEHUBAHUSI KOMIIETEHIIHI,
(¢gopmupyeMbIX N0 WTOraM OCBOEHHMS [IUCHUIJIMHBI (MOAYJs), OMHUCAHME IIKAJ
OlleHUBAHUSI.

[Toka3arenem OIICHWBAaHUS KOMITCTCHIIMH Ha pPa3UYHBIX 3Tamax MX (OPMHPOBAHUS
ABJISAECTCA OOCTUXKCHUC OGy‘IaIOH_II/IMI/ICH IIaHUPYCMBIX PE3YJIbLTATOB 06yquH${ 10 JUCHUIIIIMHE
(MoyII0).



OIIK-4

Cnoco0eH HCNOJIB30BATH COBpPeMeHHbIe HH(GOPMAIMOHHbIE TEXHOJIOTHH M NPUKJIAIHbIe MPOrPAMMHbIE CPeJACTBA NPH pellleHun
3a/1a4 MPOM3BO/ICTBA XYy/10:KeCTBEHHBIX MAaTEPHAJIOB, Xy/10KeCTBEHHO-TIPOMBILILJIEHHbIX 00bEKTOB U UX pecTaBpalluu

IToka3aTean

Kpurepun onenuBanuns

HEey/10BJICTBOPHUTEJIBLHO

YA0BJETBOPUTECJIBbHO

Xopo1o

OT/INYHO

3HATh:

OCHOBHBIE METO/IBI,
MPUHIUIIBI 1 KOMaH/IbI
MOCTPOEHUS
TPEXMEPHBIX MOJENEN
B Mporpammax
Rhinoceros u Zbrush.

OOyuarommiicss Habpain MeHee

55 ©GamioB 1o OamIbHO-
PEUTUHTOBOU cucreme
OIICHKU 3HAHUHI Hu
JEMOHCTPHUPYET IIOJIHOE
OTCYTCTBHUE 3HAHUM o
OCHOBHBIM METO4aM,
MpUHLOMIIAM W KOMaHAaMm
IIOCTPOCHHUS TPEXMEPHBIX
MoOJeJed B mporpammax

Rhinoceros u Zbrush.

OOyuartomumiics Habpan oT
55 mo 69 OamwioB 110
0aJIbHO-PEUTHHT OBOM

CUCTEME OIIEHKH 3HAHUH U

JEMOHCTPHUPYET HEIOJHOE
COJCp)KaHUE 3HAHUW  TI0
OCHOBHBIM METOOaM,
MPUHIIMIIAM H  KOMaHJaM
IIOCTPOECHUS  TPEXMEPHBIX
MoOJened B IporpaMmmax

Rhinoceros u Zbrush.

OOyuatommiics Habpan ot 70
no 84 OamwioB 1o OaUILHO-
PEUTHHIOBOM CHUCTEME OLEHKHU
3HAHUM W JEMOHCTPUPYET
YaCTUYHOE COJIep KaHUe 3HAHUU
o OCHOBHBIM METO/aM,
NpUHIMIIAM W KOMaHJaMm
MTOCTPOEHUS TPEXMEPHBIX
MoOZeIIeH B porpaMmax
Rhinoceros u Zbrush.

OOyuaromuiics HaOpan Oomee
85 OamioB mo  OalbHO-
PEUTUHIOBOM CHUCTEME OLEHKHU

3HAHUMU U JEMOHCTPUPYET
JIOCTaTOYHO MOJIHOE
colepKaHue 3HAHUHI 1o
OCHOBHbIM METO4aM,
OpUHLIMIIAM U KOMaHJaM
IMOCTPOCHUS TPEXMEPHBIX
MoJenen B MporpamMmmax

Rhinoceros u Zbrush.

yMeThb:

C03aBaTh TPEXMEPHEIE
MOJIENIN
XYJ10)KECTBEHHBIX
W3IEIUN pa3IndHON
CJIOJKHOCTH, U
COCTOSIIUX U3
paSHI/I‘IHBIX KJIaCCOB

nosepxHocreii (A,B,C).

OOyuarommiicss Habpain MeHee
55 ©GamioB 1o OamIbHO-
PEUTUHTOBOU cucreme
OIIEHKM 3HAaHWM U HE YMEET
I B HEJIOCTaTOYHOMN
CTENIEHW yMEEeT CO3JaBaTh
TpeXMEpHbIE MOJIeNn
XyJIO)KECTBEHHBIX  M3IEIINAN
pa3IMYHOM  CIIOKHOCTH, U
COCTOAIMX U3 Pa3INYHBIX
KJIaCCOB MMOBEPXHOCTEN

(A,B,C).

OOyuartomumiics Habpan oT
55 mo 69 OamwioB 110
0aJIbHO-PEUTHHT OBOM

CUCTEME OIIEHKM 3HAaHUH U
JEMOHCTPUPYET  HEIOJIHOE
COOTBETCTBHUE YMEHUUI
CO3/1aBaTh TpEXMEpHbIE
MOJIETM  XYA0XKECTBEHHBIX
1531 (S5 051 pa3InYHOM1
CIIO)KHOCTH, U COCTOSLINX
U3  pa3IM4YHbIX  KJIACCOB
nosepxuocreii (A,B,C).

OOyuatommiics Habpan ot 70
no 84 OamwmoB 1o OamibHO-
PEUTHHIOBOM CHUCTEME OLEHKHU

3HAHUM W JEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
YMEHHH CO3/1aBaTh TPEXMEpPHBIE
MOACIN XYO0XKCCTBCHHBIX
U3 Ienni pa3IM4YHON
CJIIOKHOCTH, U COCTOAIIIUX U3
pa3IMYHbIX KJIaCCOB

noBepxnocreii (A,B,C).

OOyuaromuiics HaOpan Oojee
85 OammoB mo  OaubHO-
PEUTUHIOBOM CHUCTEME OLEHKHU

3HAHUMU U JEMOHCTPUPYET
IIOJIHOE COOTBETCTBHUE
COOTBETCTBUE YMEHUI
CO3/71aBaTh TPEXMEPHBIE MOJIEIN
XyJ10KECTBEHHBIX n31enui
pa3IMYHOM  CIOXKHOCTH, U
COCTOAIIMX W3  Pa3IU4HbIX
KJIaCCOB MTOBEPXHOCTEN
(A,B,C).




BJIAJ€ETh:
HaBBIKAMHU CO3JIaHUs
TPEXMEPHBIX MOJENEN
XYI0’KECTBEHHBIX
U3JCIIAN pa3InyHON
CIIOKHOCTH, u
COCTOSIINX nu3
Pa3IMYHBIX

noBepxHocreii (A,B,C).

KJIaCCOB

OO6yuatommuiicst Habpan MeHee
55 6annoB no GaibHO-
PEUTHHTOBOU CUCTEME
OLICHKH 3HaHUH U HE BJIAJICET
WJIA B HEAOCTATOYHOU
CTENEHU BIIAJICET HABbIKAMU
CO3/IaHUsI TPEXMEPHBIX
MOJIEIEN XYI0KECTBEHHBIX
U3JEIIUN Pa3IundHON
CJIO)KHOCTH, M COCTOSIIINX W3
Pa3INYHBIX KJIACCOB
nosepxuocreii (A,B,C).

OO6yuatromuiicst Habpai oT
55 1o 69 0aIoB 110
OaIITEHO-PEUTHUHT OBOM
CHUCTEME OIICHKH 3HAHUU U
YaCTUYHO BIAJCET
HaBbIKAMH CO3JaHUs
TPEXMEPHBIX MOJEIEH
XYyJI0°)KECTBEHHBIX U3ENUN
Pa3IMYHOM CIOKHOCTH, U
COCTOSIIINUX U3 PA3TUYHBIX

KJIACCOB MTOBEPXHOCTEU
(A,B,C).

OO6yuatomuiicst Habpan ot 70
110 84 6ayu10B 110 O0aAJUIBLHO-
PEUTHHTOBOM CUCTEME OLIEHKU
3HaHUHM ¥ YaCTUYHO BJIAJICET
HaBbIKAMH CO3JaHUs
TPEXMEPHBIX MOJEIEH
XYyJI0’)KECTBEHHBIX U3ENUN
Pa3IMYHOM CIIOKHOCTH, U
COCTOSIIUX U3 Pa3TUYHBIX
KJIACCOB MTOBEPXHOCTEU

(A,B,C).

OO6yuarommiicss Habpan 6osee
85 OaymIoB 1O OaIILHO-
PEUTHUHTOBOI CUCTEME OLICHKH
3HAHUH U B ITIOJTHOM 00BeME
BIIAICCT HABBEIKAMHM CO3IaHUS
TPEXMEPHBIX MOJEIECH
XyJ10KECTBEHHBIX U3EIIUI
pa3IMYHOM CIOKHOCTH, U
COCTOSILUX U3 PA3IUNYHBIX

KJIACCOB TOBEPXHOCTEH
(A,B,C).

3HATh:
0COOEHHOCTH
MPOSKTUPOBAHHUSI U
pa3paboTKu
KOHCTPYKIIUU
XYI0KECTBEHHBIX
U3JEIIUN pa3IundHON
CJI0)KHOCTH B
KOMIIBIOTCPHBIX
nporpammax Rhinoceros
u Zbrush.

OObyuatrouuiics HaOpan
MeHee 55 OawioB 1o
0auIbHO-PEUTHHT OBOM

CHUCTEME OIICHKH 3HAHUU U

JEMOHCTPUPYET IIOJIHOE
OTCYTCTBUE  3HAHUU  TIO
0COOEHHOCTSIM

POEKTUPOBAHUS u
pa3paboTKu  KOHCTPYKLUHU
XYJOKECTBEHHBIX  M3AETUi
pa3IM4YHON  CIIOKHOCTH B

KOMITBIOTEPHBIX IIpOrpaMMax
Rhinoceros u Zbrush.

Ooyuaromumiics HaOpan ot 55 1o
0ayuIbHO-
PEUTHHIOBOM CHUCTEME OLICHKHU
JEMOHCTPUPYET
HETIOJTHOE COJIepKaHUE 3HAHUU
1o 0COOEHHOCTSM
MPOEKTUPOBAHUSI U Pa3pabOTKH
KOHCTPYKLHH XYyJI0KECTBEHHBIX
W3JEIUN Pa3IMYHON CIIOKHOCTH
B KOMIIBIOTEPHBIX MPOrpaMMax

69 OajuloB 11O

3HaHUU Hu

Rhinoceros u Zbrush.

PEUTHUHTOBOM
OLICHKH
JEMOHCTPUPYET
coJiepXKaHue
0COOEHHOCTSIM
IIPOEKTUPOBAHUS
paspaboTku
XyJ10KECTBEHHBIX
pa3IMYHON  CJIO)KHOCTH

3HAHUHU

3HAaHUU

Rhinoceros u Zbrush.

OO6yuatommiics Habpan ot 70
no 84 OawioB mo OaJUILHO-
cucTeMe

u
YaCTHYHOE
o

B | pa3JIM4YHOMN
KOMIIBIOTEPHBIX IPOTPAMMAX

OOyuaronmiics Habpan
bonee 85  OammoB 1O
0aJIIbHO-PEUTUHT OBOM
CUCTEME OIICHKH 3HAHUUA U
JEMOHCTPHUPYET JTOCTATOYHO
MOJIHOE COJICp’)KaHUE 3HAHUUI
o 0COOEHHOCTSIM

U | MPOEKTUPOBAHUS
KOHCTPYKIIUHU
15105051

pa3paboOTKU  KOHCTPYKLUH
XYIOKECTBEHHBIX  W3ICITHH
CJIO)KHOCTHU
KOMITBIOTEPHBIX ITPOTpaMMax
Rhinoceros u Zbrush.




yMeThb:

POEKTUPOBATH U
pa3pabarbIBaTh
KOHCTPYKIIHA
XY0KECTBEHHBIX
W3IEIUN pa3IndHON
CJIO’)KHOCTH B
KOMITBIOTEPHBIX
nporpammax Rhinoceros
u Zbrush.

OO6yuaronuiics HaOpan
MeHee 55 OawioB 1o
0auIbHO-PEUTHHT OBOM

CHUCTEME OIICHKH 3HAHUU U

HE yMEET 501050 B
HEIOCTaTOYHOMI CTEIIEHU
yMEeT NPOEKTUPOBATh U
pa3pabaThiBaTh

KOHCTPYKIUU

XYIOKECTBEHHBIX  U3IEIUHN
pa3IMYHON  CIIOKHOCTU B

KOMIIBIOTEPHBIX MpOrpaMMax
Rhinoceros u Zbrush.

Ooyuaromumiics HaOpan ot 55 1o
69 OamnoB mo  GalIbHO-
PEUTHHIOBOM CHUCTEME OLICHKHU

3HAHUM U JIEMOHCTPHUPYET
HEIOJIHOE YMEHHE
[IPOEKTUPOBATh u
pa3pabarbiBaTh  KOHCTPYKLUHU
XyJI0’KECTBEHHBIX 1563 (S 15171
pa3IM4YHOMN CIIOKHOCTHU B
KOMIIBIOTEPHBIX nporpammax

Rhinoceros u Zbrush.

OO6yuatommiics Habpan ot 70
no 84 OawioB mo OaUILHO-
PEUTHHIOBOM CUCTEME
OLICHKH 3HAaHUHU u
JEMOHCTPUPYET  YAaCTUYHOE
COOTBETCTBHUE yMEHHE
MIPOCKTUPOBATh u
pa3pabarbiBaTh KOHCTPYKIIHMU
XYJIOKECTBEHHBIX  M3JENHI
pa3IMYHOM  CIIO)KHOCTH B
KOMIIBIOTEPHBIX MPOTrpaMMax
Rhinoceros u Zbrush.

OOyuatonmiics Habpan
bonee 85  OammoB 1O
0aJIIbHO-PEUTUHT OBOM

CUCTEME OIICHKH 3HAaHUUA U

JEMOHCTPHUPYET IIOJIHOE
COOTBETCTBHUE yMEHHE
MPOEKTUPOBATH "
paszpabaThiBaTh

KOHCTPYKIIUU
XYIOKECTBEHHBIX  W3IEIUI
pPa3IMYHON  CIIOKHOCTU B

KOMIIBIOTEPHBIX IIpOrpaMmax
Rhinoceros u Zbrush.

BJIAaA€CTh:
HaBbIKaMH

IIPOEKTUPOBAHMS U
pa3paboTku
KOHCTPYKLUH
XYIOKECTBEHHBIX
W3IEIUN pa3IndHON
CJIO)KHOCTH B
KOMITBIOTEPHBIX
nporpammax Rhinoceros
u Zbrush.

OO0yuarommiics
MmeHee 55

HaOpan
0aioB MO
OaJUTbHO-PEUTHHT OBOM

CHUCTEME OIICHKH 3HAHUU U

HE BIIAJICET W B
HEJIOCTaTOYHOMI CTENICHU
BIIAJICET HaBBIKAMH
MIPOCKTUPOBAHUS "
pa3pabOTKu  KOHCTPYKITHI
XYJOKECTBEHHBIX  M3AETUil
pa3IMYHON  CIIOKHOCTU B

KOMIIBIOTEPHBIX IIpOrpaMMax
Rhinoceros u Zbrush.

OO6yuatomuiicst Habpan oT 55 nmo

69 OamnoB mo  GalIbHO-
PEUTHHTOBOM CHCTEME OLICHKHU
3HAaHUM W YacTUYHO BJIAJIEET
HaBbIKAMHU TMPOEKTHUPOBAHUS U
pa3paboTKu KOHCTPYKLUMI
XYJI0)KECTBEHHBIX u3Aenun
pa3IM4YHOMN CIIOKHOCTHU B
KOMITbIOTEPHBIX porpammax

Rhinoceros u Zbrush.

OO6yuarommiicss Habpan ot 70
no 84 OawioB mo OaJUILHO-
pEUTUHTOBOM
OLICHKM 3HAHWM W YaCTUYHO

cucTeMe
BIaaccCT HaBbIKaMH
HPOEKTUPOBAHUS 54
pa3paboTku KOHCTPYKLUH
XYIOKECTBEHHBIX U3 e
pa3IMYHON  CJIIOKHOCTH B
KOMIIBIOTEPHBIX TPOTrpaMMax

Rhinoceros u Zbrush.

OO6yuarommiics
bonee 85
OaIITEHO-PEUTHUHT OBOM
CHUCTEME OIIEHKH 3HAHUI U B

Habpai

OawIoB 11O

MOJIHOM O0BEME BIAJEET
HABBIKAMU MPOCKTHPOBAHUS
U pa3pabOTKH KOHCTPYKIIHA
XYJIOKECTBEHHBIX H3/ICTUI
Pa3IMYHON  CIOKHOCTH B
KOMITBIOTEPHBIX

nporpammax Rhinoceros u
Zbrush.




6.1.3 IlIxaabl ouLeHMBAHMA Pe3yJbTATOB NPOMEXKYTOYHOH aTTecTAllMH M HX
onucaHue:

®opMa NPOMEKYTOUYHOM aTTeCTAIlUNU: 3a4eT.

[MpomexxyTouHass arrecTanus oOyJamomuxcs B ¢GopMme 3a4éra TPOBOJUTCS IO
pe3yJIbTaTaM BBITIOJHEHHS BCEX BHUOB YueOHOM pabOThI, MPEIyCMOTPEHHBIX YUCOHBIM IIAHOM
[0 JIaHHOW JTUCIMILIMHE (MOIYJII0), TIPH 3TOM YYUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS
ycrieBaeMocTd B TedeHue ceMecTpa. OIlGHKa CTENeHH JOCTHXKEHUS O00y4aroIIUMUCS
TUTAHUPYEMBIX PEe3yIbTaTOB OOYUYCHHS 110 AUCIUILTHHE (MOJYJIIO) IIPOBOAMTCS MPEIOIaBaTeIeM,
BEAYIIUM 3aHSATUS TI0 JAUCIUILUIMHE (MOIYJII0) METOIOM OJKCHEepTHOW omeHkd. [lo wmToram
MIPOMEKYTOYHOMW aTTECTAIMH 110 JTUCIHILTMHE (MOIYITIO) BBICTABIISIETCS OIICHKA «3aUTEHO» WIIH
«HE 3a4YTCHOY.

K npomescymounou ammecmayuu 0onyckaromcs moiabkKo CmyOeHmbl, GbINOIHUBULUE
gce 6uUObl YYeOHOU pabomvl, npedycMOmpeHHble paboyel NpopamMmol no OUCYUNIUHE
«Duszuxay» (ycnewiHo 6bINOIHUBWIUE U 3aWUMuUsUiue 1aOoOpamopusvie pabomsl, Hanucasuiue u
sawumuewiue peghepam)

HIkana
Onucanue
OLICHUBAHUSA

BoimonHensl Bce BuABI y4eOHOW pabOThl, NPETyCMOTPEHHBIC YUEeOHBIM
miaaHoM. CTyIEeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHWU, YMEHUM, HABBIKOB
NpPUBEICHHBIM B TaOMuIaXx TmoKa3aTelel, Oomepupyer MNpUOOpEeTEHHBIMU
3aureHo 3HAHUSAMH, YMCHUSAMH, HABBIKAMH, IPUMEHSET UX B CUTyalUsIX MOBBIIIECHHON
cnoxHocTu. [Ipu 3TOM MOTyT OBITH AOMYIIEHH HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJHEHUS [IPH aHAIUTUYECKUX ONEPALMSIX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBbIE, HECTaH/IAPTHBIE CUTYaIUH.

He BeImosHeH onuH wim Oojiee BUIOB Y4eOHOW paOOThI, TPEIYCMOTPEHHBIX
y4eOHbBIM T1aHoM. CTYICHT JEMOHCTPUPYET HETMOJTHOE COOTBETCTBHE 3HAHUH,
H YMGHI/II\/'I, HAaBLIKOB TNPUBCACHHLIM B TaGHHHaX HOKaSaTeJIeﬁ, AOMYCKAKOTCA
¢ 3ATTEHO 3HAYUTEJbHbBIC OIIUOKH, MPOSIBISAETCS OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB
o psany HOKaSaTGHeﬁ, CTYACHT UCHBLITHIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUA TIPH

ONCpHUPOBAHUU 3HAHUAMU U YMCHUAMU NIPU UX IICPCHOCC HAa HOBBIC CUTYAllUU.

DopMa NPOMEKYTOYHOM aTTECTALMM: IK3aMeH.

[Ipomexyrounass arrectanus oOydarommxcs B ¢GopMe -HK3aMeHa MPOBOJIUTCS IO
pe3ylbTaTaM BBINOJIHEHUSI BCEX BUJOB Y4eOHOU paboOThl, MPEAyCMOTPEHHBIX YUEOHBIM IJIAHOM
M0 JaHHOW NUCHUIUIMHE (MOMAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3yJIbTAaThl TEKYIIEro KOHTPOJIS
ycrieBaeMoCcTH B TeueHue cemecTpa. OIlleHKa CTENeHM JOCTIDKEHUS O00y4aroIUMUCS
IUTAHUPYEMBIX Pe3yJIbTaTOB O0YUYESHHUS 10 AUCHUILINHE (MOIYJIIO) IPOBOAMUTCS MPEIOIaBaTeIeM,
BEIYLIUM 3aHATHA 10 AWCUMILIMHE (MOAYIIO) METOAOM OJKclepTHOH oneHku. Ilo uroram



MPOMEXYTOUHOM aTTecTally IO JUCHMILIMHE (MOJIYJI0) BBICTABIISAETCS OLEHKA «OTIUYHOR,
«XOpOILOY, «YAOBIECTBOPUTEIHHOY» UITH «HEYTOBIETBOPUTEIHLHOM.

K npomescymounou ammecmayuu 0onyckaromcs moabkKo CmyOeHmbl, GbINOJIHUBULUE
gce 6U0bl yuebHOU pabombl, npedycmMompennble paboyerl nPopammol no Oucyuniure (YcneuHo
BbINOIHUBUIUE U 3AUUMUBUIUE TAO0PAMOPHbIE PAOOMbL).

IIkaaa oneHNBaHUA Onucanne

BeimonmHeHnsl Bce BHIBI Yy4eOHOH paboOThI, MPEayCMOTpPEHHBIC
yaeOHbIM MIaHOM. CTyIeHT JAEMOHCTPUPYET COOTBETCTBUE
3HAHWW, yMEHUW, HABBIKOB TMPUBEACHHBIM B  TabmuIax
IIOKAa3aTeIsAM, OILlEpUpYET npruoOpeTeHHBIMU 3HAHUAMU,
OtaunvHo YMEHUSMH, HABBIKAMH, IIPUMEHSIET UX B CUTYalUSX MOBBIIIEHHON
cioxHocTd. [Ipu 3TOM MOryT OBITH AOMYIIEHH HE3HAUUTENIbHbBIE
OIIMOKW, HETOYHOCTH, 3aTPyJHEHUS TMpPU  aHATUTHUYECKUX
omepanusax, MEepeHoCce 3HAaHUM W  YMEHUMH Ha  HOBBIE,
HECTaH/JapTHbIE CUTYaIUH.

BemmonHensl Bce BUABI  y4eOHOH palOTHI, NPEIyCMOTPEHHBIE
yuyeOHpIM  TuiaHOM.  CTyZeHT  JEMOHCTPHpPYET  HEIoOJHOE,
Xopomo IPAaBUIBHOE  COOTBETCTBUE  3HAHUHM,  YMEHHH,  HaBBIKOB
NPUBEJCHHBIM B TaONMIax IOKa3arened, JUOO eclu MpH 3TOM
OBbUIN JIOMYIIEHBI 2-3 HEeCYIIeCTBEHHbIE OUTHOKH.

BoimonHensl Bce BHUIBI y4eOHOIl paboOThl, MpeaycCMOTpPEHHbBIE
yueOHbIM  maHoM. CTyIeHT JEeMOHCTPHPYET COOTBETCTBUE
Y10BJIETBOPUTEJILHO | 3HAHU, B KOTOPOM OCBEIICHAa OCHOBHAs, HanOoJee BaKHAs 4acTh
MaTepuaia, HO MPU 3TOM JOMyIIeHa OJIHA 3HAUMUTENbHAs OIIMOKa
WJIM HETOYHOCT.

He BbimonmHen oauH wnu Oosnee BUAOB yueOHOH  paboTHI,
NPEIYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYOeHT IE€MOHCTPUpPYET
HETOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABHIKOB NIPUBECHHBIM
B TaOJMIIaX IOKA3aTelsiM, JOMYCKAIOTCS 3HAYUTEIbHbIC OIINOKH,
HeynoBjieTBOpUTEIBHO N .

NpOSIBIISICTCS. OTCYTCTBHE 3HAHWH, YMEHHWH, HABBIKOB IO DSIy
MIOKa3aTeNel, CTYyJeHT HCIBITHIBACT 3HAYMTEIbHBIC 3aTPYXHCHUS
IpU ONEPUPOBAHMU 3HAHMSAMHU M YMEHHMSMH IPU UX TEpPEeHOCe Ha

HOBBIC CUTYyallUH.




7. Y4eOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI

a) Ocnosnas numepamypa:

1. BpaxunukoBa, O.1. KomnbsroTepHbIil Au3aiiH Xy10KECTBEHHBIX U3CIUNA B IPOrpaMmMax
Autodesk 3DS Max u Rhinoceros: yue0HO-MeTOAMYECKOE TTOCOOUE [DNEKTPOHHBINA pecypc] —
OnektpoH. gaH. — ExarepunOypr : Yp®V, 2016. — 100 c. — Pexum pgocryna:
https://e.lanbook.com/book/98286. — 3ari. ¢ skpana.

2. Kennep, O. Beenenne B ZBrush® 4 [DnexTpoHHBIA pecypc] — DNEKTpoH. AaH. —
Mockga : JIMK Ilpecc, 2012. — 768 ¢. — Pexum noctyna: https://e.lanbook.com/book/4154. —
3ari. ¢ ’KpaHa.

0) /lonoanumensnan rtumepamypa:

1. Manos, U.E. OcHOBBI TIOCJIOWHOTO CHHTE3a TPEXMEPHBIX OOBEKTOB [DJIEKTPOHHBIN
pecypc] : yueb. mocobue / N.E. Manos, N.H. llluranoB. — DnekrpoH. naH. — Mocksa : MI'TY
uMm. H.D. Baymana, 2006. — 40 c¢. — Pexxum nmoctymna: https://e.lanbook.com/book/52605. —
3ari. ¢ sKpaHa.

B) NporpamMMHoe odecnieuenune u UuTepHeT-pecypcsl

IIporpammHoe o0ecnieyenne:
1. Rhinoceros 5 education lab, Torosop Ne 21-07/13, 6eccpouto.
2. ZBrush 4R6 academic, Jlorosop Ne 18-09/14, 6eccpouno, loroBop Ne 21-07/13,
OeCCpOYHO.
HNHTepHeT-pecypenl:
1. Odwunmansusii caiit Rhinoceros: [caiit] URL: http://www.rhino3d.com/.
2. Od¢ummanehsiii caiit Zbrush: [caitt] URL: http://pixologic.com/.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIMHBI

Jlexnmu mpoBoAsATCSs B ayauTopusax Kadeapel u obOmero ¢GoHAa, OCHANIEHHBIX
MYJIbTUMEIUHHBIM TPOEKTOPOM JJIS TIOKa3a BUACO(PHIBMOB, CIIali/I0B, PE3EHTALIUN.

Jnst ipoBeAeHUsT JTaOOPATOPHBIX PaOOT HMCIOIB3YeTCs JIabopaTopusi KOMIBIOTEPHOTO
MozenupoBanus AB1511.

9. MeToau4eckne peKOMeHIAI UM AJIS CAMOCTOSITeIbHOM PadoThI CTY/IEHTOB

CamocrosTenbHas pa0oTa CTYIACHTOB JOJDKHA 00eCHeuuTh BBIPAOOTKY HaBBIKOB
CaMOCTOSTENIbHO TBOPYECKOTO TOAXOJa K PEIICHHIO 3ajad, HalpaBJICHHBIX Ha 3aKperjIcHUE
3HaHU, TOJTYYCHHBIX MPU ayAUTOPHBIX 3aHATHUSIX.

3amaun caMOCTOSITEIIBHOW PaOOTHI CTY/ICHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENILHON y4eOHON pabOThI;

- OCBOGHUE COJICP)KAaHHS JUCIUITIINHBL;

- yriryOJeHne CoAepKaHus U OCO3HAHWE OCHOBHBIX TOHSATHH JUCHIUTUIMHBL

- HCIIONIb30BAaHHE MaTepuaia, COOPaHHOTO M TIOJNyYEHHOTO B XOJAE CaMOCTOSTEIbHBIX
3aHATUH U1 5P PEKTUBHOM MOATOTOBKH K 3a4eTy.

Bunpl BHEayAUTOPHOI CaMOCTOSATEIHLHON paOOTHI:

- CAaMOCTOSITEJIbHOE N3YUYEHHUE OT/IEIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIGKIMOHHBIM 3aHATHAM;

- IOJITOTOBKA K JJa00OpaTOpHBIM padoTam;

- IOATOTOBKA K KOHTPOJILHBIM PabOTaM.

Jliss  BBIIONHEHUS JIIOOOTO BHUAA CAMOCTOSTENBHOW pPAabOTBI HEOOXOAMMO TIPOUTH
CIIETYIOIIE ITATIBI:



- OTIpeJIeJICHUE 1IETTH CaMOCTOSITEIbHON paboThI;

- KOHKpETH3aIusl IO3HABATEIILHON 3a/1auu;

- CaMOOILIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON padoTe;

- BEIOOp aJIeKBaTHOTO Crioco0a NEHCTBHS, BEAYIIETO K PEIICHUIO 33]1auu;

- IUTaHUPOBaHHE pPAOOTHI (CaMOCTOSITEILHOM MM C TIOMOIIBIO TPENOAABATENsA) HaJ
3aJJaHAEM;

- OCYIIECTBIICHHE B IPOIECCE BBIMOIHEHUS CAMOCTOSTEIbHONW pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOTO0) PE3YIHTATOB pabOThI U KOPPEKTUPOBKA BHITIOJIHCHUS paOOTHI;

- pepnexcus;

- Ipe3eHTaIus PaboTHI.

J1s 3TOTO MpOrpaMMOii IPEYCMOTPEHO HAMMMCAHKE JABYX pedepaToB IO MPeII0KESHHBIM
TEeMaM.

[MoxroroBka k 1ab0opaTOpHBIM paboTaM, MOATOTOBKA OTUYETHI BBHIIOJHEHHBIX pabOT U UX
3alTa SBISIETCS] OJHUM U3 OCHOBHBIX BUIOB CAMOCTOSITEIILHON paOOThI CTYICHTOB.

Bonpochl, BBIHOCHMBbIE HA CAMOCTOSAITEIbHYIO Pa00Ty

1. MopenupoBaHHue TPEXMEPHBIX 00BEKTOB C oMomIbio kuctu Zmodeler B Zbrush 4.

2. PenaktupoBaHue MOBEPXHOCTEH M TPEXMEPHBIX OOBEKTOB C TMTOMOIIBI0 KOMaH IbI
CageBox B Rhinoceros 5.

3. Oco00EHHOCTH MOJIETUPOBAHUS O0OBEKTOB MMPOMBIIICHHOTO IU3aiiHa C TTIOMOIIBIO
komann T-spline 8 Rhinoceros 5.

4. OCo0EeHHOCTH MOJICTUPOBAHMS FOBETUPHBIX M3aeuii B Zbrush 4.

9. MeToanuyecKkue PEKOMEHAAIUHA 1JIA NMpenoaaBaTeasd

[Ipu u3y4eHUn TEOPETUYECKOTO MarepHajga HEOOXOIUMO MPUMEHATh MYJIbTUMEIUUHBIC
CpPEICTBa W/MIIM MHTEPAKTHBHYIO JOCKY, TaK KakK, OCBa€MbIE MPOrPaMMBbl, UMEIOT KPACOYHBIH U
CJIO’KHBINA UHTEpdeEIicC.

[Ipn npoBeneHun 1abOPaTOPHBIX W MPAKTHUECKUX pabOT INIaBHOE BHUMAaHHE CIIEAYET
YIeNATh JAW3aiiHy W3JeNuil, NPOCKTHPYEMBIX CTYJCHTaMH, C YYE€TOM TEXHOJOTHH €ro
JaJbHEHIIEr0 N3TOTOBJICHUS.



[Tpunoxenne 1.

CprKTypa 1 COAECPKAaHUE THCHUIIJINHDBI «KOMI’[])IOTepHOG MOACJIUPOBAHUE XYA0KECTBCHHO-TIPOMBIIIJICHHBIX 00BLEKTOB»

IO HANIPaBJICHUIO ITOATOTOBKH

29.03.04«TexHoJI0THS XyT10KeCTBEHHOI 00pa00TKH MaTepHaJIOB»

(baxkasiaBp)

Pa3zgen

Cemectp

Heneas
cemecTpa

Buabl yueOHoii padoThl,
BKJIIOYasi CAMOCTOATEIbHYIO
padoTy CTyIeHTOB
UTPYAOEMKOCTh B Yacax

Buasbl
CaMOCTOSITEJIbHOMPAOOTHI
CTYAE€HTOB

DopMbIaTTECTALNH

CpP

J | 1I/C C

JIad KCP

K.P. | K.II. | PT'P

Pedp. | K/p

1. BBenenue.

1.1. 3apauu ¥ BO3BMOXHOCTH
POrPaMMBI
0O0630p unTepdelica, HaBUTaIUs B
MporpaMme, OKHA MPOEKIUA
Pacnionoxxenne o0bekTa B
TPEXMEPHOM ITPOCTPAHCTBE,
KOHCTPYKIIMOHHBIE TUIOCKOCTH
1.4, ®yHKIIUM MBI U KJIaBUATYPhI
1.5. JIaboparopnas pabota

1.2.

1.3.

1-2

2. Touxku, JMHUH, KPUBBIE.

2.1. Menio Point

2.2. Menio Lines

2.3. Menio Curve

2.4. Menw Circle, Ellipse, Arc,
Rectangle

2.5. JlaGoparopnas pabota

3. IlocTpoeHne W  pelaKkTHPOBaHMe
JIMHUH U KPUBBIX.
3.1.  KoHTpoibHbIE TOUYKU
3.2.  HWHCTpyMEHTHI KPUBBIX.
Menrto Curve Tools
3.3.  Komangsr Split u Trim




3.4. Komangst Join u Explode
3.5. Jlaboparopnas pabota

4. TloBepxHocTH. MeTOabI MOCTPOEHUS
U peJaKTHPOBAHMSI.
4.1. Meronsl MOCTPOCHUS
noBepxHocteil. Mento Surface
4.2. Komanna Extrude
4.3. Kowmanna Loft

4.4, Komanna Network -8
45. Komangst Sweep 1 Rail,
Sweep 2 Rail
4.6. Komanna Revolve
4.7. CaoiicTBa MOBEPXHOCTEH
4.8. JlaboparopHas pabota
5. Tsepabie TeJja. MeTtoabl
NMOCTPOEHHS, PeIAKTHPOBAHMSI.
5.1. Mento Solid
5.2. Komanzgsr Join u Explode
5.3. Memnto Solid Tools 9-10
5.4. DbyneBsl onepanuu
5.5. Bpamenue
5.6. Memnto Text Object
5.7.  JlabopatopHas pabora
6. IlocTpoeHue CJI0KHBIX 00bEKTOB.
6.1. AJropuTMBl  TOCTPOCHHS
MOJIeIT!
. 6.2. @yskuwms Background 11-12
Bitmap
6.3.  Menro Curve From Object
6.4. Mento Construction Planes
6.5. JlaGoparopnas pabota
7. PenakTtupoBaHue u TpaHchopmanus 13-14




00BbEKTOB.
7.1. Mento Transform
7.2. Maccusbl
7.3. MacmrabupoBanue
7.4. Menio UDT
7.5. Mento Cage
7.6. Jpyrue METOJIBI
TpaHchopManuu 00bEKTOB
7.7.  JlaGoparopHas paboTa

8. AHanu3 00beKTOoB.

8.1. Menio Analyze

8.2. Usmepenue JUTUHBI,
paccTosiHHsA, yTia, pajuyca, IUIOMA/H,
o0Bema

8.3. Mento Edge Tools 1516 | 4 4 4
8.4. Jpyrue UHCTPYMEHTBI
MeHI0 Analyze
8.5.  Mento Dimension
8.6.  JlaboparopHas pabora
9. CpoiictBa o0bekTa. HNMnmopr wu
IKCHOPT.
9.1. CsoiicTBa 00BEKTA H UX
U3MEHECHHE
9.2. Busyanu3amus MOJEIH 17-18 4 4 4
9.3. Hwmmopr u dKcropT
9.4. PacmmpeHHble HACTPOMKH
IPOTPaMMBEI
9.5. JlaGopaTopnas pabora
Htoro B 1 cemecTpe 36 36 36
1. 3nakoMcTBO ¢ nporpamMmoit
Zbrush 4. Paccmorpenune 06a30BbIX 1-4 4 4 9

NPUHIUIIOB NOCTPOCHHUSA 00bEKTOB.




2. ba3zoBble mnapaMeTpbl 00BHEKTOB.
HNHcTpyMeHTHI pHucOBaHUsA "
pelaKTUPOBAHUS 00bEKTOB,
NMPUMeEPbI UX HCIOJIb30BAHUS.

5-9

3. Co3naHue TEKCTYPHBIX KapT U KapT
aepopmanumn 00bEKTOB.

10-14

4. Co3manne 00beKTOB HAa OCHOBe Z-
cep U CJIOKHBIX
MHOTOKOMIIOHEHTHBIX 00LEKTOB.

14-18

Hroro B 5 cemecTpe

36

18

36

1. BBenenne. OcodoennocTu
NMPOEKTHPOBAHHUS MPOMBIILIEHHBIX
m3neauid B Rhinoceros u Zbrush 4.

1-2

10

2. Oco0eHHOCTH MPOEKTHPOBAHUS
HOBEJIMPHBIX U3/1eJINil.

2-4

10

3. IIpoekTUpOBaHUE OCHACTKH /Il
HU3rOTOBJICHHUS MPOMBIILIEHHbBIX
U3/1eJHil TEXHOJIOTUSIMHU
Xy/105KeCTBEHHOH 00padoTKu
MaTepHaJIoB.

o7

10

4, IIpoexkTHpOBaHUE MacTep-
MoJeJieH 1Sl FOBEJIUPHOIo
NMPOU3BO/JCTBA.

8-11

12

Co3aanue CJI0KHBIX
MHOTOKOMIIOHEHTHBIX I0BeJIHMPHBIX
W31eJINI.

12-18

12

Htoro B 6 cemecTpe

36

36

54




IIpunoscenue 2
5 _paboueti npocpamme
MUHUCTEPCTBO OBPA3OBAHUA U HAYKU POCCUMCKOU GENEPAITNN

OEIAEPAJIBHOE I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE
YYPEX/IEHUE BBICIHIEI'O ObPA3OBAHMA

«MOCKOBCKHUM MOJIJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Hanpasnenue noaroroku: 29.03.04 «TexHosiorust Xy10:;kecTBeHHOH 00padOTKH MaTepHAaJIOB)»
OII (mpoduiib): «CoBpeMEHHBIC TEXHOJIOTHH B POU3BOJICTBE XYAOKECTBEHHBIX H3ICITUI».

®opma o0yyeHHs: OuHas
Bun npodeccnonanbHOM eATeTbHOCTH:

. nPoU3800CMEEHHO-MEXHOIOSUYECKULL
. NPOEKMHbLLL.

Kadenpa: Mammsb! 1 TEXHOIOTUS TUTEHHOTO MPOU3BOICTBA

®OH/JI OHEHOYHbLIX CPEJACTB 1O JUCIHUITVIMHE

«KoMnbHOTEepHOE MOICJINPOBAHUE XY/10KECTBEHHO-IIPOMBILVICHHBIX 00beKTOB»

CocraBuTeJIb!
Houent [A.C. Bypues

Mocksa, 2017Tox



TMMOKA3ATEJIb YPOBHSI C0OPMHUPOBAHHOCTH KOMIIETEHIINI

Tabmana 1

((KOMHLIOTepHOG MOACTUPOBAHUE XYTO0KCCTBCHHO-ITPOMBIINLJICHHBIX 00bEKTOBY

®I'OC BO 29.03.04 TexHoJ10rus Xy/105KeCTBEHHO 00padO0TKM MaTepHaJIoOB

B mporecce ocBoeHMs TaHHOW AUCIUIUIMHBI CTYICHT (HOPMUPYET U IEMOHCTPUPYET CIEAYIONre 00menpopecCuoOHAIbHBIC U

HpO(I)CCCI/IOHaHBHLIC KOMIICTCHIINH

KOMIIETEHIIUH TexHoJiorus dopma CreneHu ypoBHeii
IlepeyeHb KOMIIOHEHTOB OPMHMPOBAHUSA | OLEHOYHOIO OCBOEHUS
UHJEKC | ©OPMYJIUPOBKA | P (popmupobartu T )
KOMIIETEHIIMIl | cpeAcTBa KOMIIeTeHIIU
OIIK-4 Crioco0eH HCMOoNb30BaTh | 3HATD: JEKLUSL, I1/0, K/P, Ba3oBblii ypoBeHb:
COBPCMCHHBIC OCHOBHBIE METO/IBI, camoctosTenpras | 1P WS BOCIIPOM3BOACTBO
HNH@POPMAIIMOHHBIC i
opman MPUHIIUIIBI 1 KOMaH/Ibl pabora, IIOJIy9CHHBIX 3HAHUU B
TEXHOJIOTUHU U 6 X0JIe TCKYHICFO
. MOCTPOEHUS TPEXMEPHBIX | J1a0OpaTOPHBbIE .
NporpaMMHbIe cpefctea | MOJICTIEH B porpamMmax | paboThl KOHTPOJIA; YMCEHHUE
TIpH pelIeHN ] 3aa4 Rhinoceros u Zbrush. pemaTh TUIOBbIE 3a/1a4M,
IpOU3BOACTBA YMETh: IMPUHUMATDb
XYROKCECTBCHHBIX Co31aBaTh TpEXMEPHBIE NpO(eCcCHOHANbHBIE K
a all
ry;ziiﬂzz’mo MOJIEJIN XY I05KECTBEHHBIX YUPABJICHYCCKIC
i 7 CIICHHs TI0 M3BECTHBIM
POMBIILICHHEIX U3JIETU Pa3IAYHOU p
O0OBEKTOB 1 HX CJI0O’)KHOCTH, U COCTOSIIUX aJropuT™MaM, IpaBUiamMm
pecraBpanuu W3 Pa3JINYHbBIX KJIACCOB A MCTOIMKaM

nosepxuocreii (A,B,C).
BJIA/I€Th:

-HaBbIKAMU CO3JIaHUs
TPEXMEPHBIX MOJIENIEN
XYJ10KECTBEHHBIX
W3IEIUN Pa3InyHON

IloBbIICHHBIH YPOBEHb:
IIPAKTUYECKOE
IIPUMEHEHHUE TIOJTYyYECHHBIX

3HAHUU B rporLecce
BBITIOJTHEHUS

J1a00paTOPHBIX pabor;
TOTOBHOCTh pemarb




CJIOKHOCTH, U COCTOAIMX
N3 Pa3JIMYHbIX KJIACCOB

IMPAKTHUYCCKHC
ITOBBIIIICHHOU CJIOKHOCTH,

nosepxHocreit (A,B,C). HETUIIOBBIE 3aJ1a4u,
MIPUHUMATh
npodecCUOHANIbHbBIC
yIpaBJIeHYECKUE PEIICHUs
B  YCIOBHAX HENOJHOU
ONPEICIICHHOCTH, pu
HEJIOCTaTOYHOM
JTOKyMEHTAJIBHOM,
HOPMAaTHBHOM
METOJUYECKOM
obecrieueHUn
OIIK-4 Crniocoben 3HATD: JeKLIHS, I1/0, K/P, Ba3oBblii ypoBeHb:
HCTOIb30BATE -0COOEHHOCTHU camocrostensuas | APy WS BOCIIPOM3BOZICTBO
;‘:{g’:;;:;;e}mﬂe IIPOEKTUPOBAHUS U pabora, ITOJTy9CHHBIX 3H3HI/II?I B X0JI¢€
X HOLOLII 1 pa3pabOTKU KOHCTPYKLIHMH | TAOOpaTOpPHBIE TEKYIIEro KOHTPOJIA; yMCHUC
NPUKIIa/IHbIE XYI0KECTBEHHBIX paboThI peumaTte  THUIIOBBIC  3aJla4H,
IIPOrpaMMHEIE W3IEIUN Pa3InyHON IIPUHUMATD
CpEZICTBA TIpH CJIOKHOCTH B npodeccuoHanbHbIE u
pelIeHNH 3a/1a4 KOMIIBIOTEPHBIX YIIPABJICHYCCKHUE  PCIICHUA

MIPOU3BOJICTBA
XYJ0’KECTBEHHBIX
MaTepuaioB,
XYJI0KECTBEHHO-
HpOMBII.HJ'IGHHBIX
00BEKTOB U UX
pecraBpanuu

nporpammax Rhinoceros
u Zbrush.

yMeTh:

- IPOEKTUPOBATH U
pa3pabarbiBaTh
KOHCTPYKIIUU
XYJ10°KECTBEHHBIX
W3ICIIAN Pa3JIMYHOU

II0 HM3BCCTHBIM AJIOpUTMaM,

IIPaBUJIaM U METOAMKAM
IloBBIIEHHBIN YPOBEHD:

NPaKTUYECKOE  MPHUMEHEHHE
IIOJIy4YE€HHBIX 3HAHUU

nporecce BBITIOJIHEHUS
J1a060paTOPHBIX pabor;
TOTOBHOCTH pemarb

3a/1aud




CJI0KHOCTH B
KOMITBIOTEPHBIX
nporpammax Rhinoceros
u Zbrush.

BJIAICTh:

- HaBBIKAMU
IIPOEKTUPOBAHUS U
pa3paboTKu KOHCTPYKIUI
XYJ10KECTBEHHBIX
W3IEIUN Pa3InyHON
CJIOXKHOCTH B
KOMITBIOTEPHBIX
nporpammax Rhinoceros
u Zbrush.

IMPAaKTHYCCKHEC 3aJauu

MOBBIIEHHOMN CJI0KHOCTH,
HETUIIOBBIC 3a/1a4H,
IIPUHAMATh
npodeccCuOHaNIbHbBIC u
yIpaBJIE€HYECKUE PEIICHUS B
YCIIOBUSAX HETOJIHOU
ONPEIEIECHHOCTH, npu
HEJIOCTaTOYHOM
JIOKYMEHTAJIbHOM,
HOPMAaTHUBHOM u

METOIMUYECKOM 00EeCIIeUeHU N

**- CokparnieHus popM OIEHOYHBIX CPEJCTB CM. B TabiuIle 2 K paboueil mporpaMmme.




Tabomuna 2

IlepeyeHb OLIEHOYHBIX CPEICTB MO AUCHUILIAHE
«KoMnboTEpHOE MO/IeJIMPOBAHUE XY/105KeCTBEHHO-TIPOMBINIJIEHHBIX 00bEKTOBY

Oynyie mpodecCuoHAIbHON
JESTSIIBHOCTH ITPH 3T OTOBJICHUT
XYJI0’)KECTBEHHBIX U3JICITHN.

HaumenoBaunue IIpencrasnenue
Ne OLICHOYHOTOCpE KpaTkas xapakrepucTuka OIIEHOYHOTO CPEICTBA
OC JCTBA OIIEHOYHOI'O CPEACTBA B DOC
KoHTposbHas CpeacTBo NpoBEpKU yMEHU N
1 |pabora MPUMEHSTH MOJIy4eHHbIE 3HaHUs Ajig  ([lepedeHb BOIPOCOB ISt
(K/P) pelIeHus 3a71a4 OMPEAIeIEHHOIO TUMIa  [KOHTPOJBHBIX padoT
M0 TeME WU pa3zeiy
CpeacTBO KOHTPOJIsS, OPraHU30BaHHOE,
KaK KOPOTKHM IMMCbMEHHBIN OTBET
00y4Jarouierocs Ha TEMbI, CBSI3aHHBIE C
[ lncbMeHHBIN M3y4aeMOMW JTUCUUTIIIMHOM.
2 [lepeueHb BOMPOCOB
onpoc (I1/0) PaccuntanHoe Ha BBIICHEHUE 00beMa
3HAHHUI 00y4aroIerocs mo
[IPOMJAECHHOMY pa3zeily, TEME,
npobJieMe U T.II.
OneHka  crOCOOHOCTH  CTYJIEHTa
IPUMEHUTH NOJIy4eHHbIE paHee 3HaHus | [lepeuenb
JlaGopaTopHble | TMPOBEACHUS aHalM3a, OMbITa, | 1a00paTOpPHBIX padboT U
pabotsl (JIP) |skcmepumeHTa u BBITIOJTHEHUS | BOIPOCOB  JUISI  HX
MOCJHEAYIOIIMX PACUYeTOB, a TaKXKE |3allUThl
COCTaBJICHHS BHIBOJIOB
DK3aMeHa NMPOBeIEHHBIN B hopmaTe
WorldSkills, mo3Bossier npoBeputh
DK3aMeH B Ch.OpMHPOBAHHOCTS y o6yqa}0m61:oc;1 PaGouass  mporpamma
podecCHOHANIbHBIX KOMIIETEHIINI B
dbopmare sK3aMeHa B (Qopmare
WorldSkills | CHTYalHH, KoTopas MpUOJIMKEHA K €T0 WorldSkills

25




IlepeyeHb BONPOCOB /1Jis MUCHbMEHHOTO ONMPOCA, B HAYAJIE KAMXKA0M JIEKI[UH 10
NMPOMIECHHOMY MaTepPHaJy, KOHTPOJbHbIX PA0OT U 3aLIUTY JJA0OPATOPHBIX padoT

Bomnpocsl AJ1s1 nepBoro cemecrpa
1. OnummTe, KaKk BBOJSATCS KOOPJWHATHI JJISI CO3/JaHUS AJIEMEHTOB IMOCTPOCHUS B
Rhino (Touku, KpuBkIE, IIIOCKOCTH).
2. Hanumure, yem omnuarorcss NURBS u nonuronaiasHoe MoaepoBaHueE.
3. Hanummre rnaBHBIA  KpUTepud A  BBIAABIAMBAHUS 1O  NPOQUITIO
TBEPIOTEIHLHOTO 0OBEKTA.
4. Tlepeuncnaure, Kakhe OJJIEMEHTHl TOCTPOEHUS HYXHBI JUISI  CO3JIaHUS
KPHBOJIMHEHHOM IIJIOCKOCTH C MMOMOIIBI0 KoMaHAel Sweep 2 Rail.
5. HazoBute KOomaHay, C MOMOIIBI0 KOTOPOM MPOBOJUTCS aHAIW3 3aMKHYTOCTH
TBEPJIOTEIBLHOTO 0OBEKTA.
6. HazoBuTe, HE MeHee NATH 0a30BBIX TBEPIAOTEIBHBIX OOBEKTOB, IMOCTPOCHHUE
KOTOPBIX BO3MOKHO C MIOMOIIBIO OJTHOM KOMaH/IbI.
Haiite onpenenenne Tepmuny «NURBS».
8. HazoBuTe KomaHay, C TTOMOIIBI0 KOTOPOW MOXHO HAJOXKWTh TUIOCKHH y30p Ha
KPHUBOJIMHENHYIO TIJIOCKOCTb.
9. Hanummre rnaBHBIA KPUTEPUN AJIS1 YCIEIIHOTO MPOBEACHUS OYJIEBBIX ONEpaiuii
C TBEPJIOTEIBHBIMU OOBEKTAMH.
10.[lepeuniciure, Kakue DOJIEMEHTH TOCTPOCHHS  HYXKHBI JUIsl  CO3JaHUS
KPHBOJIMHEHHOM IIJIOCKOCTH C IMMOMOIIBI0 kKoMaH sl Revolve (Bpamienue).
11.Ha3oBute, kakue CyIIECTBYIOT BApHUaHThI CO3/IaHUSI MaCCUBOB.
12.C nomMonipio Kakoi KoMaHAbl, MOKHO ITPOBOUTE CBOOOIHYIO AehOpMAIIHIO.
13.Kakas xomaHAa MO3BOJISIET CO37aTh 3aMKHYTBHIA MPOQUIL IO MEPECCUCHUIO
Ipyrux npodusieit aBToMaTH4eCKH.
14. [laiite onpenenenue nouaruto «Penaep» 31 Moaenu.
15.Kakoii Tu1arut 1mo3BoJjIsieT co3/1aBaTh HU3KOMOJUTOHAIBHBIE Mojieu B Rhino.
16.Kopotko omummTe Hamboiee OBICTPBII METOJ CO3MaHHE CHUMMETPUYHBIX
00BEKTOB.

~

Bomnpocsl /151 BTOPOro ceMecTpa

1. HazoBuTte, ¢ TOMOIIBIO KaKOH KOMaH/Ibl pEIaKTUPYIOTCS IPUMHUTHBEI B Zbrush.

2. HazoBuTe, C TOMOIIBIO KaKOW KOMAaHJbl YBEJIMYMBACTCS IOJIMUTOHATHLHOCTD
obobekTa B Zbrush.

3. .C moMoIp0 Kakoro HHCTPYMEHTa MOYKHO CO3/1aTh O0BEKT, UMEIONTUI CIOKHYIO
KoHpurypanuro (1o3a 4ejaoBeka).

4. HazoBure, 3axaTHeM KaKUX KIIABHUII, MPOUCXOIUT BBIJCIICHHWE TOJUTOHOB B
Zbrush.

5. HazoBute, 3axaTmeM KaKuX KJIABUII TPOUCXOIUT HAIOKEHHWE W BHIYUTAHHE
macku B Zbrush.

6. HazoBute, 3akateM KakuX KIABHII TPOUCXOIUT MPUCBOCHHUE TMOJUTPYIIT B

Zbrush.
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7. Kak Ha3bpIBacTCSI MEHIO, B KOTOPOM ITPOMCXOJUT pPEIaKTUPOBaHHWE OOBEKTa B
Zbrush (Pa3smep, nedhopmarius, nepeMeIicHue).

8. Kak Ha3pIBaeTCsl MCHIO, B KOTOPOM IPOMCXOIUT U3MEHEHHUE CIIOCO0a HAJIOKCHHUS
kuctH B Zbrush.

9. Kak Ha3bIBaeTCs MEHIO, B KOTOPOM IPOUCXOJUT H3MECHEHUE (DOPMbI KHUCTH B
Zbrush.

10.Yem otnmuarorcs uactpymentsl Sphere3d ot PolySphere.

11.C  noMomipl0  Kakoll  KOMaHIbl, MOXHO Kauye€CTBEHHO IIE€PECcCO37aTh
NOJINTOHAJIBHYIO CETKY 31 MOJEH.

12.Y10 sBISIETCS COCTABIIAIONIMMHE 3JIEMEHTAMHU MOJUTOHA.

13.Ha3zoBuTe KOMaHIy, KOTOpas TIO3BOJIIET YMEHBIIUTh MOJUTOHAIBLHOCTh 31
MoJieTi 0€3 NCKaKEHUS TeOMETPHH.

14.B kakoi HHAYCTPUH, B OCHOBHOM, HCIIOJIb3yeTCs ITporpamma Zbrush

15.Ha3oBuTe riaBHbIC TapaMeTPhl PEIAKTUPOBAHUS KHCTH

16.Ha3oBuTe ri1aBHOE OTIUYHE TEKCTYPhI OT (GaKTyphl P 3 MOACITHPOBAHUH.

Ilepeyens 1a00paTOpPHBIX PadOT MO IEPBOMY CEMeECTPY

1. JlTabopatopnas pa6ota Nel. [Toctpoenue nemnu.

2. JJabopatopHnast padota Ne2. [ToctpoeHue sibyioka.

3. Jlabopatopnas pabota Ne3. [Toctpoenue penbedHON HOPMBI 17151 KEKCOB.

4. JTabopaTopnas pabora Ne4. ITocTtpoeHune nenpHOTo Opaciera.

5. JlabopatopHas paborta Ne5. MoaenupoBaHue ceper.

6. Jlabopatopnas pabora Ne6. IlocTpoeHue Koiblla C MHOXKECTBOM KAacTOB C
KaMHSIMHU.

IlepeueHb J1aGOPATOPHBIX PadOT 10 BTOPOMY CeMeCTPy

1. JTaboparopnas padota Nel. [Toctpoenue 31 Mo KOMITBEOTEPHOTO KaOeJIs.

2. JIabopatopHast padota Ne2. IToctpoenue 31 Mojaenu ueperna.

3. JTaboparopnas pabota Ne3. [Toctpoenue 31 momenu royioBel «Memay3sl ['oproHb
¢ momoIipso ZSphere.

4. JTabopaTtopnas pabota Ne4. [Toctpoenue 311 MOJEIN CBETUIILHUKA.

Kaxxnas mabopaTopHast pabota npoBoauTcs B Teuenue 1-2 3ausatuii mo Rhino u
ot 6-8 mo Zbrush B 3aBHCHMOCTH OT CJIO)KHOCTH HM3ydaeMoro marepuaina. [lepen
KaXI0W JiabopaTOpHOW pabOTON MPOWCXOAUT TPOBEPKA 3HAHWA MHUChMEHHBIM
OMPOCOM O COOTBETCTBHUHM YpPOBHS TOJTOTOBKM OOYYAIOMIETOCS K JIabopaTOpHOU
pabote. JlabGopatoprass paboTa cuuTaeTCs 3alMIIEHHOW, €CIM CTYIEHT Caal
MUCBMEHHBIA OIMPOC C JBYMS TMOJIOKUTEIBHBIMA OTBETAaMU ® (aitnm 31 Mojend,
uMeromuii He 6osee 1 ommokwy.
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Pacnpenesienue npocraB/ieHHbIX 02/U10B MpenojgaBaTeeM s
PEUTHHIOBOM CUCTEMbI OLICHKH 3HAHUM CTYACHTOB.

Ne | DTanel MOATOTOBKH U bamel
BBITIOJTHEHHUS J1TA00paTOPHBIX
paboTt

1 | IlucbmeHHbIN OTBET HA TPU 0-3
BOIIpOCa

2 | Hannume ommOOK MOCTPOCHUS B 0-3
31 monenu™®

*OmuOKkaMu MOCTPOSHUS 31 MOJICNIM CUUTAIOTCS: HE3aMKHYThIC JIMHUU TTOCTPOCHUS
31 MOJIEU; HECIIUTBIC TIOBEPXHOCTH U y3JIbI 311 MOJIEIH; HECOYJICHHBIC JIEMEHTHI 31

MOJCJIH; pa3MEPhI 3,[[ MOJCJIH, KOTOPLIC OTIINYAatOTCsA OT HOMHUHAJIbHBIX pasMCpOB Ha
10%.
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MUHUCTEPCTBO OBPA30OBAHUS Y HAYKH POCCUMCKOM OENEPAIIUN
DEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHWE BbICHIEI'O OBPA3OBAHNSA

«MOCKOBCKHNH MNOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

HHPOI'PAMMA

IPOBEJACHHUS MEKIUCIUILIMHAPHOTO dKk3ameHa B (hopmare WorldSKills mo nuctiuminne

«KOMHBIOTepHOC MOJCJINPOBAHNC XYIOKCCTBCHHO-TIPOMBIINIJICHHBIX 0OBEKTOB»
«Co3nanue 3D Moaes i 1 KOHCTPYKTOPCKO# JOKYMEHTAIMA

MeOeJbHON PYUYKH»
Komnerennum: «Pesepc nmxunupunry, «Brnagenue CAD - cucremammny.
KonnuaecTBo yacoB Ha BBHINIOJHEHHE 3a1aHus: 9 d.
Pazpabotanu npenogaBarenu kadeapbl «MamvHbl U TEXHOJIOTUS
auTeHoro npou3BoacTBa» uM. I1.LH. AkcénoBa, MockoBckoro Ilonurexa:
J1.C. Bypues
A.A. ITonomapés
B.B. ConoxHeHko
Oxcneptet MOCKOBCKOI'O ITOJIMTEXA:
J.C. bypues
A.A. IToHomapéB

B.B. ConoxHeHKO

M.IO. Epmios

A.B. JIKyHKOBCKUU

J.A. XonoaoB
PykoBoauTeib 00pa3oBaTe/ibHOM MPOrPaMMBbI J.C. bypues
3aenyromuii kadeapoit «MuTJII» M.IO. Epuios

Mocksa 2017
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1. BBEJIEHUE

CoBpeMeHHOE TIPOM3BOJICTBO JIIO0OW  oTpaciu  (MamIMHOCTPOEHUE,
CYJIOCTPOEHHE, MPOMBIIUICHHBIA JU3aiiH) SBJISETCS BBICOKOTEXHOJIOTHYHOU
chepoit  nmearenbHOcTH.  [IpuMeHeHmMe  cucTeM — aBTOMATHU3HPOBAHHOTO
npoekTupoBanus aHanu3a u npousBojacTBa (CAD, CAE, CAM) B 3Tux oTpacisix
JTABHO CUMTAETCSI HOPMOM U YCIIOBHEM BBICOKOI'O KaueCTBa pe3yJIbTaTOB.

[TosTomy ymydleHHE MOATOTOBKHM CHEIUAIUCTOB B 0O0JIACTAX BIAJACHUS
TaKUMHU CHUCTEMaMH, SIBJISIETCS MPSMbIM OTBETOM Ha MOTPEOHOCTHU COBPEMEHHOTO
IPOU3BO/ICTBA.

Cpenun mnepeuncnennbix cucrem - CAD, CAE, CAM, ocHOBHBIMH
spisitorcst CAD — cucteMbl, CHCTEMBI aBTOMATU3UPOBAHHOTO NMPpoeKTUpoBaHus. C
NOMOIIBIO HUX co31alT 3] Mozxenu, KOTOpble B JAJIBHEWINEM HCHOJB3YIOT B
cucTeMax MHXKeHepHoro aHanu3a u npousBojctBa (CAE, CAM), a Tak xe Bech
KOMIUIEKC JOKYMEHTAIIUN He0OXOIUMOM ISl peaiu3alii POU3BOICTBA JTHOO0TO
U3JICHA.

Takum o6paszom, cBoOomnoe BiageHue CAD — cucremamu, sBIsETCS
HEOTHEMJIEMOM  COCTAaBJISIONICH  MporpamMMmbl  MOJATOTOBKM — COBPEMEHHOTO
WH)XEHepa.

B To e camoe Bpems cepa MpOEKTUPOBAHUS M MPOU3BOJICTBA HE BCETAA
MpeanojaraeT co3anrue MPUHIMIUAILHO HOBOTO m3aenrs. OueHb 4acTo 3ajada
CTOUT B M3YYCHHUH CYIIECCTBYIOIIMX AHAJIOTOB W MPOTOTHUIIOB, MOWCKA CIAOBIX
MECT WX KOHCTPYKIMI M MoOJAEpHU3aNHMH. B 3TOM ciydae aHaimM3y MOXET
MOJIBEPraThCs HE TOJBKO TATEHTHAs JHMTEpaTypa KOHCTPYKTOpPCKas WA
TEXHOJIOTHYECKass TOKYMEHTAIlMsl, HO U TOTOBBINA, (YHKIIMOHUPYIOMUNA OOBEKT.
Ota 005acTh JESATENLHOCTH COBPEMEHHOTO WH)XEHEpa IoJyuynsa Ha3BaHUE
oOpaTHasi pa3paboTKa WIM pEBEpC HHKUHUPUHT U TpeOyeT pa3BUTHIX U
HEOPAMHAPHBIX 3HAHUN U YMEHUM.

[TosTromy, craBd 3agadyy TOJATOTOBKM HMHXKEHEPA, OTBEYAIOILETO
NOTPEOHOCTSIM COBPEMEHHOTO TMPOM3BOJCTBA, HEOOXOAUMO YACHSAThH BHUMAHHE

HC TOJIbKO OCBOCHHIO MM BBICOKOTCXHOJIOTMYHBIX MCTOAOB IIPOCKTHPOBAHUA H
31



npou3BoACTBA, HO BOIIPOCAM pPa3BUTHUA CaMOI'0 HHXCHCPA, KakK HEOTheMJIEMOM

COCTaBIISIIOIIEH chepbl MPON3BOCTBA.

2. DOPMBbBI YUHACTHUSA B OK3AMEHE

NHnuBuayanbHOE 3ajaHUE.

3. MIPOI'PAMMA IMPOBEJAEHUS U 3AJJAHUE JJIS1 DK3AMEHA

3ajaHueM IS 3K3aMeHa sBisieTcs co3maHue 3] mopened W 4epTekei
MeOeTpHON PYYKH U €€ COCTABHBIX JIEMEHTOB 110 TOTOBOMY U3JICIIHIO.

Bcio nadopmanuio o nu3aiiHe U pazMepax YYaCTHUKH dK3aMeHa MOJyqaroT MpH
M3YYEHUU W HW3MEPEHHUM NpeacTaBlieHHOro usaenus. Camo u3Aenvde MoKa3aHo Ha
pucyHke 1 u cocTout U3 TpEX AIEMEHTOB — JBYX CTOEK, M3TOTOBJIEHHBIX U3 CILJIaBa

AKI12 u coberBenHo pyuku, u3 crasa JIH40C.

Wil

patt
(i akngnanes

Pucynok 2. O0pa3iibl 3J1IEMEHTOB MEOEIIbHOM pydyKU
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4. MOAYJIN 3AJAHUSA U HEOBXOJINUMOE BPEMS
3aganue pazaeneHo Ha Tpu moxayis M1, M2, M3. IlepBsie n1Ba MoayJis
(M1 u M2) — sneMeHThI pydykH (CTOMKA M pydKa), TpeTui Moaysb M3 - cOopka,
JUIS1 CO3JTaHUSI KOTOPOH He0OXoauMbl Moayiau M1 u M2.
Kax et Mmonyns BkiItouaeT aBe yactu (Hampumep, 1.1, 1.2) — co3nganue
31 Mmonenu u co3ganue yepteéxa cornmacHo Hopmam ECK/I.
Ilepeunciienne Bcex MOAYNEW, UX COCTABHBIX YACTEW, 4 TAK K€ HOPMBI

BPEMCHHU Ha MX BBIITOJIHCHUEC ITPCACTABJICHBI B Ta6JII/II_IC I.

Tabnuua 1. - Monynu 3agaHusi 1 HOPMbI BPEMEHH Ha WX BBIMIOJTHEHUE

Bpems
Moayab HaumenoBaHue 3a1a4u MOAYJIA
BBINOJTHEHUs], 4

11 Coznanue 3 /] Mogenu CTOUKU pyUYKH 2
' 1.2 Co3nanue yepTexa CTOMKU pyYKH 1

2.1 Coznanue 3J1 Moaenu pyyku 3
’ 2.2 Coznanue ueprexa pyuku 1

3.1 | Coznanue 31 coopku pyuku ( pyuka + 2 CTOUKH) 1
’ 3.2 Coznanuie cOOPOYHOIO YepTekKa PyUKH 1

5. KPUTEPUU OLNEHKU, ®OPMA OILIEHKUA U NPEJICTABJIEHUSA
PE3YJIBATOB

Jlns oueHkW 3afaHus paspabotanbl 9 kputepueB, 4 OOBEKTHBHBIX U 5
CyObeKTUBHBIX. JJIs1 KaXKJ0T0 KpUTepusl OnpeneseHbl 00JacTh NMPUMEHEHUs U
3HAYMMOCTh, BhIpaXKeHHas B Oayuiax (tabnuma 2).

Bcé monynu noaBepraroTcs OLIEHKE MOCIE OKOHYaHUS 3K3aMeHa. Kaxapii
Moayib (M1, M2, M3) oneHuBaeTcs MO OTAEIBHOCTH C MOMOIIbIO Talens
(tabmuma  3). OOmmit OGamn 3a 9SK3aMEH BBICTABISIETCS KakK CpeaHee
apuQMETHIECKOE OT CYMMBI OLICHOK 32 BCE€ TPU MOJYJISA, JaXK€E €CIIH BBIMOIHEHBI

TOJIBKO OAWH HJIKX ABA MOAYJIA U3 TpéX.
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Takas cucrema TO3BOJIAT OIICHUTh KaXJOTO YyYacTHUKA DJK3aMEHA BHE
3aBUCHUMOCTH OT CTEIICHH 3aKOHUYCHHOCTH 3aJJaHUS.

PesynpTaToM SK3aMeHa SIBISICTCS PEHUTHUHI YYaCTHUKOB JK3aMeHa, B KOTOPOM
KaKJIBIH U3 HUX MOXKET YBUJETh M OCO3HATh YPOBEHb CBOETO MACTEPCTBA BO BIAJICHUU
CAD cucremamu (tabmuma 4). B Tabene Tak ke yKa3bIBaeTCs OIIEHKA, KOTOpas
BBIYHCIICTCS CIEAYIOMNUM 00pa3oM:

- 100...85 6amIoB — OTJIMYHO;

- 84...70 6annoB — XOpoIIIo;

- 69...55 6annoB — yI0BIETBOPUTEIHHO;

- MeHee 55 0aIoB — HEYIOBIETBOPUTEILHO.

OmHUM U3 BO3MOXXHBIX BapUAHTOB OIICHKH SIBJISIETCSI CPAaBHEHHUE PE3YJIHTATOB
9K3aMeHa ¢ 3TajoHaMu. JTtajaoHbl 3] Mojeseii BeIoIHEHBI B cucTeMax Rhinoceros u
T-FLEX CAD wu xpanstcs B (opmaTax ykaszaHHbIX mnporpamm (3dm, grs). Ha
pucyHkax 3 — 7 mpeAcCTaBIeH BHEIIHUIA BHJI STAJIOHOB.

Opranu3atopsl dJK3aMEHAa OMPENEISIIOT MECTO, BpEeMS H TOPSIOK €ro
npoBeneHus. OpraHu3aTopsl CIEAAT 3a MOPSIKOM BO BpeMs dK3aMeHa U MOTYT JeNaTh
3aMeYaHusl YYaCTHHKaM JK3aMEHa, HAYUCIIATh mTpadHbie OaIbl 3a HEIOMyCTUMOE
MOBEJICHUE, pa3TOBOPHl W TIOMBITKH IOMEIIaTh BBHITIOJHEHUIO 3aJaHHs JIPYTUM
ydacTHHKaM. OpraHu3aTopbl UMEIOT MPaBO CHATH C dK3aMEeHa W YAAIUTH JO0O0TO €ro

Y4aCTHHUKA 3ad BBIMICIICPCHHUCIICHHBIC HAPYIICHMUA.
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Tabnuna 2. — Kpurepun olieHKH SK3aMeHa

Ne Kputepuii ouenku Onucanue Bun IIpumeneHue 3HaYMMOCTh
Jlro60e n3nenve cnoKHOH KOH(QUTYpauH PeICTaBIsSET OO0
KonuyecTBo 351€MeHTOB, KOMOUWHAITHIO TeJT IPOCTON (POPMBI, COCTABIISIONINX BMECTE TU3alH
1 COCTAaBIISTIONINX U3AeTHue (51) maenus. [lotomy nipu oreHke nu3aitaa u3genus mo 31 momenu CyOBeKTHBHBII 3]1 Mmoaenn 10
COOTBETCTBYET 3TAJIOHY KOJIMUYECTBO MpocThiX Te ( 3 /] onepanwmii), coctapistromux 3 /[ Mmonens
U3JICTUS SIBIICTCS CyOBEKTUBHBIM KPUTEPHEM OLICHKH.
Wsmepenune m3nenus wid e€ 3J] MoJeu He TIO3BOJISIET OMPEICITUTh BCE
Briaep:kaHbl OCHOBHEIC
pa3Mephl COCTABIISIONIUX €ro eMeHTOB. [loaTomy, cTeneHsb cxoacTra 3] N
2 | TpOMOpPLUU IEMEHTOB U3IACIUS N N CyOBeKTHBHBIN 31 Mmozenb 30
. MOJICJIU C STAIOHHOM SBJSIETCS CYOBEKTUBHBIM KPUTEPUEM OIICHKH €&
(¥1) B cpaBHEHUH C STAIIOHOM N
J3aitHa.
HE TIPEBBIIAIOT: 5 pa3MepoB Ha £2MM 10
3 OtxrioHenNs oT HOMHHAA . HE NPEBBIIAIOT: 5 pa3MepoB Ha £1.5Mm 15 OObEKTUBHBIH 30 Mou?m’ / 20
OCHOBHBIX Pa3MepoB u3aenus (it) Ueptéx
He MPEBBIIAIOT: 5 pa3MepoB Ha +1MM 20
B pasmepax mect conpsbkeHuit He yurteHs! nomycku Ha COOPKY 0 371 Mot /
4 3JIEMEHTOB U3/EJIUN YUTEHBI OOBEKTUBHBII Yeprd 5
JIOIYCKHU Ha c60pKy YuTeHsl JOITyCKH Ha C60pKy 5 CpTEK
KoHcTpyKuus KpenéxHbIX
OTBEPCTHH M BHJ SJIEMEHTOB
Kpenexka He HapyllaloT Ju3aiHa
m3aenus (i) JIst cOopku M3ETHsl MOTYT OBITH UCTIOIH30BAHBI CTAHAAPTHBIC DIIEMEHTHI
Pa3HBIX TUIOB (ITOTAlfHBIE BUHTHI, BUHTHI C TIOIYKPYTJION TOIOBKOH 1 3] Mogtens /
5 p.). [ToaToMy THT BEIOpaHHOTO 3JI€MEHTa KPeTIeHNs, ero 3aMeTHOCTh U | CyOBeKTHBHBIH Yeprén 5

BJIMSITHUC HA ,Z[HSaﬁH NU3CITNA ABIAIOTCA Cy6’bCKTI/IBHBIM KPUTCPUEM
OLCHKH.
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[IpuCyYTCTBYIOT TOJILKO OCHOBHBIE BU/IBI, OTCYTCTBYIOT Pa3pe3bl 5
Buyil 1 paspessl Ha uepTexe OPUTHHAJBHBIX DJIEMEHTOB U3/ICIIHs
(ax) SICHO TIOKa3bIBAIOT
KOH(HUTYpaIHIO HIEMEHTOB
. OTCcyTCTBYET HOJIOBHHA BUIOB M Pa3pe30B OPUTHHAIBHBIX
m3enus (i) BO Bcex . ..
6 as1eMeHTOB u3Jienust / He moka3zaHbl MecTa CONnpspKeHUs 7 OOBEeKTUBHBIN Yepréx 15
HU3MEPEHNUSX, a TAK KE MeCTa N N o
. JIEMEHTOB MEXy co00ii (cOOpOUHBIH 4epTEX)
CONPSDKEHUH 3JIEMEHTOB MEKIY
co00i1 u crroco0BI HX
CKpeTIIeHHS. Buasl 1 pa3pe3sl HOKa3bIBAIOT KOH(DUTYpaLNIO BCEX 15
OPHUTHHABHBIX 3JIEMEHTOB COCTABIISIONINX U3CITHE
Pa3smeps! He sBIAI0TCA HOpMandbHbIMU, 50 % pa3mepos
MIepECEKAIOTCs IPYT C APYrOM W/UIM YCTAaHOBIICHBI Ha 0
Mecra ycTaHOBKH Pa3MEPOB U HX HEBUIUMBIX dJIEMEHTAX U3JCIUS
7 PACTIONIONCITHE T 20 % 5 OOBeKTUBHBIN Yepréx 10
COOTBETCTBYIOT TPEGOBAHUAM 0 pa3MEpOB MEPECEKAIOTCS APYT C IPYroM p
ECKJ
Pa3meps! SBISIOTCS HOPMAIbHBIMH, YCTAHOBIICHBI HA BUANMBIX 10
3JIEMEHTaxX U HE TIePECeKaroT APYT Apyra
ECK]JI conep>XuT peKOMEHJAITUH 110 CO3/IaHUI0 U OPOPMIICHHIO
yepTexeil. OHAKO I KaXKJ0r0 KOHKPETHOTO YepTerka, KOJIMIECTBO
UYepréx (1) nznenus (i BHJIOB M UX PACIIOJIOKEHUE HAKIAABIBAIOT CBOM OIPAaHUYEHUS HA MECTA . ..
8 P () (7) A p A P ., | CyOBEeKTUBHBIHA Yepréx 5
otBeuaeT TpeboBaHmsIM ECK]L PAacIoI0KeHHs pa3MEPOB MX KOINIECTBO, MECTa PACIIONI0KEHHS TIO3UIINI
u 1p. [ToaTromy crenens cooTBeTcTBUs Ueprexa HopmaMm ECKJI saBnsercs
CYOBEKTHBHBIM KPUTEPHUEM OLICHKH.
HUTOIO: 100
PykoBoauresb 00pa3oBareibHONA MPOrpaMMbl J.C. bBypuesn
3asenyrommii kageapoii «MuTJIID» M.IO. EpmioB
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Ta6numa 3. - TaGeab olleHKH MOayJIeH SK3aMeHa.

TABEJIb OHEHKHA

®.1.0. cryaenra

Kpurepnii onenkn

O0BeKTHBHDbIE

Cy0beKTHBHBIE

MakcumanpHOe

[omyueHnbie 6amIbt
KOJIMYECTBO OaIoB

MakcumanpHOe

KOJINYECTBO 0ajIoB

[lonyueHHnsle
GaruTel

IIpumenenne

KonuuecTBo 31€MEHTOB, COCTABISIFOIIUX
nzzenue (s1) COOTBETCTBYET STAIOHY

10

BLIZ[ep)KaHLI OCHOBHbBIC IPOMOPIUU IJIEMCHTOB
nU3acinAa (I7[) B CpaBHCHHUU C 3TAJIOHOM

30

31 monenn

OTKJIOHEHHUSI OT HOMUHAJIa OCHOBHBIX
pa3mepoB uzaenust (i)

15

B pa3mepax mecT comnpsiKeHUN 371EMEHTOB
W3JIETTNH YITEHBI TOIYCKH Ha COOPKY

10

KoHcTpykumst KpenéxHbIX OTBEPCTHI U BU
9JIEMEHTOB Kperexa He HapyIIaloT Au3aiiHa
n3nenus (i)

10

Bune! u pa3pessl Ha gepTexe (ax) CHO
MOKAa3bIBAIOT KOH(PHUTYPALHIO IIEMEHTOB
m3enus (i) BO BCeX U3MEPECHHSX, a TaK Ke
MecTa CONpPSHKEHUH IIEMEHTOB MEXIy co00i
CIOCOOBI UX CKPETIJICHUS.

10

MecTta yCTaHOBKU pa3MepOB U UX
PACIIOJIOKEHUE HE COOTBETCTBYIOT
tpeboBanusim ECKJ]

10

Yepréx (n) usnenus (i) orBeyaer
tpeboBanusiM ECKJ]

31 moaens /
Yeptéx

Yeptéx

HUTOroO:

PykoBoauTesb 00pa3oBaTe/ibHOM MPOrPpaMMBbI

3asenyrommii kadeapoi «MuTJIII»

J.C. bypues
M.IO. EpmioB
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Tabnuma 4. — PEUTHUHT CTYJEHTOB.

z
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®.1.0.
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[EEN
o

[EEN
[EEN

[EEN
N

[EEN
w

[EEN
SN

[EEN
a1

[EEN
(o]

[EEN
\I

[EEN
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[EEN
[(e]

N
o

N
[T

N
N

N
w

N
S

N
a1

OO0 0O|0O|0O|0O|0O|0O|O|0O|0O|O|O|O|O|O|O|O|O|O|O|O

PykoBoaurtesib 00pa3oBaTe/ibHOI MPOrPaMMBbI

3aBenyromuii kadeapoit «MuTJIII»
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B)

Pucynox 3. Dtanonst 3] moneneit Bemonuennsie B T-FLEX CAD

a — ctorika pyuku (M1), 6 — pyuka (M2), B — cbopka pyuku (M3)
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B)
Pucynoxk 4. Dranons! 3/] Moeei BeimoaHeHHbIe B RhINOCErOS
a — croiika pyuku (M1), 6 — pyuka (M2), B — cbopka pyuku (M3)
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fucm 1 [Aucmob
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Smb Bupueb 1.C

AKT

Kogedpa MuTAN

Pucynok 5.Yeptéx croiiku pyuku (M1).
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Konupoban

Popram A3




Meph. npumMen.

Copof. N°

Baom.unB N | MuBN® duda | Modn u doma

765:01

WS 2017 02

1 HeykaaanHbie paduycel ckpyzneHut 03.05 mM;

Pucynoxk 6.Yeptéx pyuku (M2).
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Pucynok 7.Yeptéx coopku pyuku (M3).
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MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOM OENEPAIIUN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXXJEHWE BbICIIEI'O OBPA3OBAHNSA

«MOCKOBCKHUM NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

IHHPOI'PAMMA

HPOBEACHHS MEKIUCIMILIHHAPHOTO 3Kk3aMeHa B opmare WorldSkKills mo
aucnuiuinie «KoMmbroTepHOe MOICTMPOBAHUE XYI0KECTBEHHO-ITPOMBIIIUICHHBIX

00BEKTOBY

«Co3nanme 3D Moaesm aBTOPCKOi CKYJbNTYPbI»
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1. BBEJIEHUE
1.1. Ha3zBanue u onucanue npoeccuoHaNIbHON KOMITETEHIIUN

1.1.1. HazBanue mpodeccnoHanbHOU KoMIleTeHInn — «HKeHepHbIN nu3aitH

CAD (CAIIP)».

1.1.2. Onucanue npodeccuoHaaIbHON KOMITETEHITUH.

CornacHO TEXHUYECKOMY OINHUCAHUIO KOMIIETEHUMU TepMHUH «VH)KeHEepHbIN
nuzaitn CAD (CAIIP)» - mporiecc MCMOIB30BaHMsI CUCTEM aBTOMATH3WPOBAHHOTO
POCKTUPOBAHUS MPU TMOATOTOBKE rpadUyecKux MoOjeliel, 4YepTeken, OyMasKHbBIX
JOKYMEHTOB U (pailyioB, coaep)KaluxX BCIO HHPOpPMAIUIO, HEOOXOIUMYIO IS
co3nanus (PU3NIECKOro mpoToTHNa u3aenus (00bpexTa) [1].

Tak ke corjacHo 9TOMY JOKYMEHTY TI0JI aBTOMAaTU3MPOBAHHBIM
IPOCKTUPOBAHUEM TOHUMAIOT HCIIOJb30BAHHE KOMIBIOTEPHBIX CHCTEM  JUIA
pa3paboTKu, aHAINU3a U ONTUMU3ALUU MEXaHUYECKUX KOHCTPYKIIMM.

[locnenusist  GopMynMpoBKa  OrpaHUYMBAET  00JIACTh  CYILIECTBOBAHUS
aBTOMAaTHU3UpOBaHHOrO mpoekTtupoBanus uckmountensno CAD, CAE u CAM -
CUCTEMaMH, KOTOpbIE€ MPUMEHSIOT JUIsi Pa3padOTKU M CO3JaHUs TEXHMYECKHX
00BEKTOB - ieTaliell aBTOMOOUIIEH, Cy/TI0B, CAMOJICTOB U T.1I.

JUIsi  COOTBETCTBYIOIIMX OTpacieil MPOMBIIUIEHHOCTH, TaKuWX Kak oOlee
MalIMHOCTPOEHUE, aBTOMOOUIIECTPOCHUE, CYAOCTpOeHHE U Ap. (PopMyIupoBKa
TEPMHHA aBTOMATHU3UPOBAHHOE TMPOEKTUPOBAHUE SBISETCS  HCUEPIIBIBAIOILIECH.
Opnako 1151 cpepbl TEXHOJIOTHI Xy10KECTBEHHON 00padoTku maTepuasioB (TXOM)
WIM 1A3aiiHa OTMEYEHHOE B HEMl OTPaHUYEHHUE SBIISIETCS HE COBCEM BEPHBIM.

[Iponykrom ob6mnacteit mm3aiitna u TXOM sBastorces uzgenus (OOBEKTHI)
oOnafaronIre 3CTeTUYECKON EHHOCThI0. He cMOTps Ha 3TO, KakI0€ Takoe U3Zeine
€CTh PE3YJIbTAT NPOEKTUPOBAHHUS, CIOKHOCTh U TPYAOEMKOCTh KOTOPOI'O MOYKET HE
YCTYINaTh pa3paboTKe MATMHOCTPOUTENBHON JETANH.

[Ipu co3nanuu Kosel, ceper WM MHBIX YKpalleHUH, IOBEIUp pa3padaTbIiBaeT
HE TOJIBKO UX JIM3aiiH, HO U yYUTHIBAE€T TPEOOBAHUS, KOTOPBIE MPEABIBIAIOT K TAKUM

HN3JCIIUAM, KdK K KOHCTPYKIMAM. Toabko YUE€T MPOYHOCTHBIX M TCXHOJOTHYCCKHUX
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CBOICTB JParolieHHOTO METaJlla, OCOOCHHOCTEM TEXHOJOTMH MOJIyYEHHUs H3JeNus
ABJIIETCS OCHOBAHHMEM JJIsi BHIOOpa pPa3MepOB U TOJNIIUH CTEHOK 3JIEMEHTOB TaKOTO
U3JIETIHSL.

Kak BuAHO, M3 MpenCTaBICHHOIO MpHUMepa JI000€ IOBEIUPHOE U3/EINe
ABJIAETCSI OOBEKTOM MPOEKTUPOBAHUS, KaK XYI0KECTBEHHOIO, TaK U TEXHUYECKOTO.
AHQJIOTUYHO, OOCTOUT JIeJI0 C JIOOBIMU JAPYTrUMH NpoaykTtamu ooOnactedt TXOM u
JIV3aiHa - CKYJBITYPOM, aBTOPCKOM IIKATYJIKOW WM KOBAaHHOW KamuTkou. Kaxmoe
U3 TIEPEYMCIICHHBIX  HW3IENUN  pe3ylbTaT TEXHUYECKOro  IMPOECKTUPOBAHMS,
o0Jaaroliee 3CTeTUYECKON IEHHOCTHIO.

Od4eBUHO, YTO JIJIST TAKUX W3MIETUH, TaKKE KaK M JJI1 MalTHHOCTPOUTEIHHBIX
neranei, Ha sTarne npoektupoBaHus Bo3moxkHO nmpuMeHenue CAD, CAE u CAM -
cucteMbl. OfHAKO 3TO MPOUCXOAUT He 4YacTo. [Ipeobrnaganue XymokKeCTBEHHOTO
COJIEp)KaHUsl HaJ TEXHUYECKUM, JIeNlaeT HEYJOOHbIM, a B HEKOTOPBIX CIIydasx
HEBO3MOJKHBIM, HCIIOJb30BaHWE MAIIMHOCTPOUTENbHbIX cucTteM. lloatomy B
obmactsax gu3aiiHa m TXOM HaxomdaT NOpPUMEHEHHWE CHCTEMBbI, KOTOphIE HE
YKJIQJIbIBAIOTCS B UCTOpUYEeCKH cioxkuBInyrocs kinaccudukamuio CAD, CAE u CAM.
[IpumeHnenne KOTOpBIX, TEM HE MEHEe, Hellb3sl HE Ha3BaTh aBTOMATH3UPOBAHHBIM
IPOCKTUPOBAHUEM, a UX UCIOJb30BAHUE TMOJTHOCTBIO OTBEYAIOT COACPKAHUIO
komrierenuun "Wmxenepubit auzailtn CAD (CAIIP)" u mo3BoJjsilOT €0371aBaTh
rpagu4ecKue MOJIeTN, KOTOPbIe ColepKaT BCIO MH(MOpPMAIUIO, HEOOXOIUMYIO IS
co3nanusi (PU3MYECKOro MpPOTOTUINA M3JeNusl (00BEKTa) MEXAaHMUECKOU 00pabOoTKOM
WM TIPOTOTUITUPOBAHUEM.

Cpenu MHAPOKOrO CIEKTpa CHCTEM, IPUMCEHSIEMBIX B O0JIACTH JW3aiiHA M
TXOM, crenyet BoiAenuts Rhinoceros u Zbrush.

Rhinoceros, umest B cBoeil OCHOBE CTPYKTYpY KJIACCHYECKOW WHKEHEPHOMN
CAD - cuctembl, 0THOBPEMEHHO, MPEACTABISET BO3MOKHOCTbh CBOOOTHOM pabOTHI ¢
OTACIHLHBIMU JIMHUSAMH M TIOBepXHOCTsIMH Tell. Cuctema RhiNOCeros Haiia mmpokoe
NPUMEHCHHE B IM3aliHE ¥ FOBETUPHOM MTPOMBIIUICHHOCTH [2].

Cucrema Zbrush 3apexomennoBapmas ce0s B chepe co3qanuss KOMIBIOTEPHBIX

urp u cneimpddexToB Kk ¢GuIbMaM H  SBISETCA MPEKPACHBIM HHCTPYMEHTOM
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COBPEMEHHOTO CKYJBIITOPA. XOPOIIMMH MPUMEpPaAMU €€ MPUMEHEHUS MOTYT OBIThH
CTaTyITKH MEPCOHAXKEH UTP U (PHIIBMOB, KOTOPBIE U SBISIOTCS MPOYKTOM 00IacTei
nu3aiina 1 TXOM [3].

Takum o00pazoM, TpPUMEHEHHE KPUTEPUEB OICHKA YPOBHS TOJITOTOBKHU
CHEIMAIMCTOB, OO0JAaCTH TEXHOJOTHH XYIOXKECTBEHHOW OO0pabOTKM MaTepuajoB
(TXOM) u auzaitHa B pamkax komneteHuuu "Muxenepusiii quzaitn CAD (CAIIP)"

ABJSICTCA JOITYCTUMBIM H IIPABHIIbHBIM.

1.2. OGnacTh MpUMEHEHUS.

1.2.1. OGnactb HmpUMEHEHHsS - 3K3aMEH IO CTaHaapraMm Bopiaackuwmuic mo
mucuuiuinHe  «KoMIbloTepHOe MOJENMPOBAHUE XYA0’KECTBEHHO-TTPOMBIIICHHBIX
00BEKTOB» Il OOy4YaIOIIMXCSl MO HampaBieHHIO «TeXHOJOTHUH XYIO0>KECTBEHHOU
00pabOTKH MaTEPHUAIOB».

1.2.2. Kaxnaplii y4aCTHUK 3K3aME€HAa, OPraHu3aTop W AKCHEPT, IPUHUMAKOIINI
ydyacTHE B OIICHKE pe3yJIbTaTOB »JK3aMeHa, O00sf3aH O3HAKOMHUTHCS C JIaHHBIM

3aJaHUEM.

1.3. ConpoBoauTenbHas JOKyMEHTAIIUSL.

1.3.1. TIlockoyibKy JaHHO€ 3aJlaHhe COACPXKHUT TOJBKO HWH(GOPMAILIUIO,
OTHOCSIIYIOCS K COOTBETCTBYIOIIECH MPOheCCHOHATHHOW KOMIIETEHIIUHU, OMHMCAHHE
3a/laHus, TIOPSAJOK OpTraHW3alMi W TIPOBEACHUS HSK3aMeHa, KPUTEPUU OLICHKHU
PE3yNIBTaTOB PK3aMEHA, TaK K€ He0OXOIMMO MCIIOIH30BATh CIIEAYIONNE JOKYMEHTHI:

- «WorldSkills Russia». Texauueckoe onucanue. Mmkenepusiii auzaitan CAD
(CAIIP);

- IlpaBmima TexHUKM 0Oe30mMacHOCTH (IPEIOCTABIACTCS OpraHU3aTOPaAMH

HK3aMEHA).
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2. POPMA BDK3AMEHA
NunuBuyanpHOE 3a1aHKE.

3. 9dK3AMEHALMOHHOE 3AJJAHUE

DK3aMeHAllMOHHOE 3aJlaHue pa3paboTaHo Kak (opMa KOHTPOJIA 3HAHUUN
YMEHUW W HABBIKOB, MPUOOPETEHHBIX B paMKax TUCHUILIMHBI «KoMmmbloTepHOE
MOJICIMPOBAHUE XY0KECTBEHHO-TIPOMBIIUICHHBIX 00BEKTOB». [[ebhI0 TUCIIUTIITUHBI
ABJIAETCS MpPUOOpETEeHUE CTyACHTaMu 3HAHUM, YMEHHUW M  HaBBIKOB 11O
KOMITBIOTEPHBIM TIpOTpamMMaM, KOTOPBIE HCIOIB3YIOTCS B OOJaCTH TEXHOJIOTHMA
XyJl0’)KeCTBeHHON o00paboTtku wmarepuanoB (TXOM) nmnsa co3maHusi TPEeXMEPHBIX
MoJieNiel XyI0KECTBEHHBIX U3JIEIHM, C IIeJIbI0, UCIOJIb30BAHUS UX IS JaJIbHEHUIIIEero
npousBoacTBa. [loaTOMy 53K3aMe€H OLIEHMBAE€T YPOBEHb OCBOCHMS W BJAJICHHS
U(PPOBBIMU UHCTPYMEHTAMU U KOMIIBIOTEPHBIMH IIporpammamu odjiactu TXOM.

OmHOM M3 cambIX CIOXKHBIX W TPYMOEMKHX 3a7ad B 00JIACTU TEXHOJIOTHI
XYyJI0)KECTBEHHON 00pabOTKM MaTepualioB SBISIETCS CO3JaHUE CTaTydTOK M
CKYJBITYPHBIX KOMMO3UIIUA. OOBIYHO CKYJIBITOP - aBTOP CKYJBOTYPHl WIH
CTaTYITKH, BBICTYIIAE€T B POJIM 3aKa34yuKka, a crenuainucT B oomactu TXOM sBnsercs
UCIIOJIHUTENIEM 3TOro mpoekTta. Ero 3amadeil sBnsieTcs peanu3alus TEXHOJIOTHH
W3FOTOBJICHUS W3JIE€NUsS, CO3JAHHOIO CKYJIBITOPOM, COXPAaHEHHE W Ieperada BCeX
O0COOEHHOCTH €T0 XYJI0KECTBEHHOTO 00pa3a B BRLIOpAaHHOM MaTepHale.

Tak kak cneuuanuct B obsactu TXOM He o6nanaeT yMEHUSIMA U HaBbIKAMU
CKYJBIITOPAa WU XYyJOKHHKAa B JOCTATOYHOW CTENEHU, OH JIOJDKEH BIIAJIETh
WHCTPYMEHTAMH KOTOpBIE MO3BOJSUIM Obl padOTaTh C XYJOKECTBEHHBIM H3JEIHEM
0€e3 CyILIECTBEHHOIO BIMAHMS Ha €ro XyI0KECTBEHHBII 00pa3 co CBOEH CTOPOHBI.

CopepxatenpbHO, HK3aMEHALIMOHHOE 3aJaHUEe OTHOCUTCA K  oOiactu
MPOECKTUPOBAHUS XYI0KECTBEHHBIX M3EINM U 3aKitoyaercs B co3nanuu 3/ moaenu
CKYJIBIITYPbl, TOTOBOM [JI1 MPOM3BOJCTBA. YUYACTHHUKY 3K3aME€Ha MPEJOCTaBISIOT

ABTOPCKYIO CKYJIBIITYPY, BbIIIOJJHCHHYIO U3 I''IMHBI BOCKA WJIM ITIJIACTUJIMHA (pI/IC}/HOK

1).
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Pucynok 1. CkynbnTypa K 3K3aMEHallHOHHOMY 3aJaHUIO.

Ucnons3ys Meron 3J] ckanupoBaHMsi, ydyacTHHUK co3maér e€ 3] mouens ¢
MUHUMAaJIBHO BO3MOXKHBIM KOJTUMYECTBOM MCKa)KCHHEM T€OMETPHH CKYJIBIITYPHI.

[Tocne storo mpoucxoauT aopaboTka mojydeHHOW 3] Monenu B cucrteme
Zbrush. 3axirouMTENBHBIM JTAlOM SBISETCA CO3JaHHME II0JCTAaBKA B CHCTEME
Rhinoceros (pucynok 2), mepeBoj €€ B cuctemy Zbrush, nopaboTka u 00beIuHEHUE

¢ 3J1 MOJIENbIO CKYIBITYPBL.
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Pucynox 2. Ueptéx (a) u 31 moaens (0) MOICTaBKU CKYJIBITYPHI.
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4. MOAYJIN 3AJAHUSI U HEOBXOANMMOE BPEMSA
DK3aMEHAIlMOHHOE 3aJlaHhe pas3lieieHo Ha Tpu wmoayias M1, M2, M3.

HaumMenoBaHnne Moyneil, KX COCTaBHBIX YaCTEH U HOPMbI BPEMEHU HA BBIMOJIHEHUE
npecTaBieHbl B Tabuie 1.

Tabnuua 1. - Monynu 3agaHusi 1 HOPMbI BPEMEHH Ha WX BBIMIOJTHEHUE

Bpems
Monyab HauMeHoBaHue 321a4u MOAYJIA
BbINOJIHEHHS, Y
1 Cozmanme 3] Momenum 0O0BEKTa C NPUMEHEHHEM 3
TPEXMEPHOTO CKaHepa.
5 Hopabotka 3]/ Monmenu CKyJbOTYpsl B TIPOrPAMMHOM 4
npoaykte ZBrash.
[IpoexktupoBanue 31 MOAEIN NOACTABKU I CKYJIBITYPbI 3
31 Cozganme  3]1 MOJIETH  TOACTABKH  JUIA 1
' CKYJIBNTYpHI B cucteMe Rhinoceros.
3 39 IlepeBon 3/ Moaenum  TOJACTaBKU A 1
' CKyJIBNTYpHI B cuctemy Zbrush u e€ mopaboTka.
33 O6wvenuuenne 3J[ momenel CKyIbOTYpHl | 1
MOJICTABKU.

Moayas 1. 3] ckaHupoBaHHe ABTOPCKOM CKYJIbNTYPbI.

3ajmauell MOZIyJsA SIBISIETCS NOJIyYEHHME C IMOMOIIbI0 ckaHepa 3/ monenu
CKYJIBNTYpPHI (PUCYHOK 1) ¢ MUHUMAaIbHBIM KOJUYECTBOM Je(EKTOB MOBEPXHOCTH U
VUCKQXECHUEM €€ T€OMETPUH.

Y4acTHHKY 3K3amMeHa BBITAETCS aBTOPCKas CKYJBOTYpa W IMPEIOCTABIAECTCS
BCcE€ HeoOXxoaumoe obopynoBanue s nposeneHus 3J1 ckanuposanus (311 ckaunep,
MOBOPOTHBIM CTOJ, HOYTOYK, COEIUHUTENbHbIE NpoBoJa). KakIblii y4yacTHHUK
CaMOCTOSITETIbHO ~ OCYIIECTBJISIET MOATOTOBKY K CKAHUPOBAaHUKD M CaMo
CkaHupoBaHue. KaxJIOMy yYaCTHHKY »SK3aM€Ha MPEIOCTaBISIIOT 3  MOIBITKH

CKaHMPOBaHUs U BbIOOP Mexay 3 /] MoaesssMu TpEX MOIBITOK.

Monayasb 2. lopadoTka 3/] moaeau cKyJIbOTYpPhI B cucteme Zbrush.

[lepBoii 3amaueld mMomysst siBisieTcsl ycTpaHeHue nedekrtoB 3] mMoaenu u
MCKaXEHUS TEOMETPUM €€ DIIEMEHTOB, KOTOPbIE MOTYT BO3HUKHYTh Ha MOJEIH IIPU
CKaHMPOBAHUU CKYJBOTYphl. BTopas 3amaua — XynoskecTBeHHass aopaboTka 3]

MOJIEJIH.
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CkaHupoBaHHEe HE MOXET B TOJHOM Mepe mepenaTh penbed MOBEPXHOCTU
o0BbeKTa. Y3KHe OTBEPCTHS M BIAJAHHBI, TEHEBBIE 30HbI, 3aKPBIThIE BHICTYMAIOIINMU
AIIEMEHTaMH CKYJBITYpPbl, HE OyIyT BOCIIPOM3BEICHBI Ha MTOBEPXHOCTU MOJIEIH, YTO
CYLIECTBEHHO CKaxeTcss Ha e€ XylIoKecTBeHHOM ooOpase. I[losTomy momumo
ycTpaHeHusi 1e(eKTOB, HEM30€KHBIX MPU CKAHUPOBAHUMU TpeOyeTcs oO0s3aTesibHast

nopaboTka Mojeau B cucteme Zbrush.

Moayas 2. Co3nanne 3] Moae/in MOJACTABKH VISl CKYJIbNTYPHI.

3anayeil MOIyJisl SIBISAETCA CO3JJaHUE YCTOMYMBOM IMOJACTAaBKH, KOTOpasl OyAer
JIOTIOJIHATH XYA0KECTBEHHBIN 00pa3 CKyIbnTyphl (pucyHok 1). Cozmanue noacTaBku
TpeOyeTcsl OCYIECTBUTH B TPH 1Iara.

W3navanpro, 3/ mMojenb mojactaBku cosmaror B cucteme Rhinoceros (3.1,
tabimuua 1), 9TO NO3BOJNSET C€O3/1aTh IOACTABKY C TOYHBIMH pasMepamMu H
koHurypammed. [lanee 3J] Momens MoOACTAaBKUA 3KCIOPTUPYIOT B cuctemy Zbrush
r7Ie TPOBOASAT HeoOxoammyr e€ aopaboTky u oOwemuHeHue ¢ 3] Momenbro

cKkyabnTypsl (3.2, 3.3, Tabnuma 1).

5. KPUTEPUU OLHEHKU BBINIOJIHEHUA 3AIAHUSI.
Monaynu »sk3aMeHanuoHHoro 3aaanus (M1, M2, M3) ouenuBaeTcs IO

otaenbHOCTH 110 100 OajabHON cHCTEME C MMOMOIIBI0 KPUTEPHEB, MPEICTABICHHBIX B
tabmumax 3 - 5. OOmmii Oamn 3a 92K3aMEH BBICTABISETCA KakK CpeaHee
apu(MeTHYeCKOe OT CyMMbI OLICHOK 3a BCE TPU MOIYJS, JaXe €CJIHM BBIIOJHCHBI
TOJIKO OJTMH WJIM JIBa MOJYJIS U3 TPEX.

Takas cucTemMa IO3BOJIAT OIEHHUTH KaXKJIOTO YYACTHHKA DSK3aMCHa BHE
3aBHCHMOCTH OT CTCIICHU 3aKOHYCHHOCTH 3aJaHMsI.

Pe3ynpTaTom 3K3aMeHa SBIISICTCS PEHTHUHT YYaCTHHKOB 3K3aMEHa, B KOTOPOM
KKl M3 HUX MOXKET YBHJIETh M OCO3HATh YPOBCHb CBOMX YMCHHI M HAaBBHIKOB B
NPUMEHCHUH [H(POBBIX HMHCTPYMEHTOB M KOMIIBIOTEPHBIX TMpPOTrpaMMaM IS

pemenus 3ana4 oomactu TXOM (tabauna 9punoxenns).
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B Tabene YKa3bIBACTCs OLNCHKA KaXXAO0ro Yy4daCTHHKaA

BBIYUCIISIETCS CICTYIONUM 00pa3oM:

Tabnuma 2. — [lepeBoa 6amioB B OIEHKH.

Bbanasl Onenka
100...85 OTJIMYHO

84...70 XOPOIIO

69...55 yJAOBJETBOPUTEITHLHO
MEHEE 55 HEYIOBJIETBOPUTEIIBHO

Tabmuma 3. - Kpurepuu omeHKH BBITIOTHEHUS MOy st M1.

9K3aMCHa, KOTOpasd

Ne Kputepuii ouenku Onucanue Buna 3HaYnMoCTh
(B Gamnax)
1 | KonuuectBo CKa.I‘JIOB z[nil or 10 10 16 45
CO3/IaHHUS TpEXMEpHOH
MOJIEITH. or 16 o 24 30 OOBEKTUBHEIN 45
cBbIlIe 24 15
2 | Komuectso SICMCHTOB | ye Gonee 3 anementoB | 45
CKYJIBIITYPBI ¢ UCKaXEHHON
reoMeTpHEIi. OT 3 710 5 2JIEeMEHTOB 30 | OOBEeKTUBHBIN 45
Oonee 5 >IeMEHTOB 15
3 | CkanupoBaHue MIPOBE/ICHO 10
CKYJIBITYpHl B  JPYroM
[IOJIOKCHUH nuet OOBbEeKTHBHBIN 10
BOCIIPOM3BEICHHS HIDKHEN HE IIPOBENICHO 0
9acTU MOJICIIH.
NUTOI'O: 100
Ta6nuna 4. - Kpurepun o1ieHKU BBIMOJHEHUS MOy st M2.
Ne Kpurepuii ouenkn Onucanue Bun 3HaYUMOCTH
(B Gannax)
1 | KomuuecTBo nedeKToB Her 50
nosepxHoctu 3/[ mopenu
(He CHIUTBIEC TIOJUTOHBI B HE 60)166 ABYX 25 OGBGKTHBHBIﬁ 50
3 moaenu «JIbIpku»). He Goee HSTH 15
2 | Crenens COOTBETCTBUSA | - JleTalbHOCTH MPOPaOOTKHU
CKYJBOTYpE  TOJy4eHHOU | ameMeHToB 3] Mogenu B
3J1 monenu. CpPaBHEHUU CO CKYJBNTYpPOH; Cv6 . 50
- JletampHOCTh mpoOpaGoTKh | Y BEKTHBHEIM
pemsedba 3] wmomenum B
CPaBHEHUHU CO CKYJIBIITYPOM.
NUTOI'O: 100
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Tabmuua 5. - Kpurepuu oLleHKH BBIIOJHEHU MOAY s M3.

Ne Kputepuii ouenku Onucanue Bun 3HaunMocCTh
(B Ganmnax)
1 | CootBercTBHE TabapUTHBIX +1MM 40
pasmepoB 3]l  mozenu —
TpeOyeMbIM. +3Mm 25 | OOBeKTUBHBIH 50
+5Mm 15
2 | Obmas acTeTnyeckas | - [ paMoTHO ocymiecTBiéH, 0e3
I[IEHHOCTh 3J1 ™Momenu | uckaxxkenusi reomerpun 3]
CKYJIBIITYPBI. MOJCIN, SKCIIOopT HUMIIOPT
mexxay cucreMamu Rhinoceros | CyObeKTHBHBIMH 50
u Zbrush;
- 3aKOHYEHHOCTHh (KauecTBO
coopku 3J] moaenu B Zbrush).
HUTOI'O: 100
PykoBoauTeib 00pa3oBaTe/ibHON MPOrPaMMBbI J.C. Bypues
3aBenyromuii kadeapoit «MuTJII» M.IO. Epmios

6. IIOPAIOK OPI'AHU3ALIMU, ITPOBEJJEHUA 1 OHEHKHA
PE3YJBTATOB JK3AMEHA.
DK3aM€H NpOBOAAT B TEUEHUE [BYX JHEH, B IEpPBBIA JE€Hb MPOUCXOAUT

BBITIOJIHEHUE 3aJlaHusl Oompeaes€HHoro MoayineM MI, Bo BTOpoil JeHb 3adaHui
onpeaenéHHbIx MoxyinsiMu M2 u M3. TpeOyemoe KOJIMYECTBO BPEMEHHM Ha
BBITIOJIHEHUE KaXKJIOTO MOYJIS TIPE/ICTaBiIeHo B Tabmuie 1.

Bcé monmynu 5K3aMEHAlMOHHOTO 33JaHMsSl TOJBEPralOTCS OLEHKE IOCIe
OoKoHuUaHusi dk3aMeHa. Kaxnaeii momyns (M1, M2, M3) ouneHuBaercs B
COOTBETCTBHHM C KPUTEPHUSMH IMpEIACTaBICHHbIMU B Tabmumax 3-5. [l oueHku
UCIIOB3YIOT Tabesu, MpeICTaBIeHHbIE B TabnuIax 6 — 8 B MPUIIOKEHUHU.

OpraHu3zatopsl 53K3aM€Ha OINPEAENSIIOT MECTO, BpeMsl W MOPSIAOK €ro
npoBeneHuss. Opranu3aTopbsl CIEOAT 3a MOPAJKOM BO BpEMs 3K3aME€Ha U MOTYT
nenaTh 3aMe4yaHus yYacTHHKAM »JK3aMeHa, HA4YuCIATh MmTpadHble Oamibl 3a
HEJIOMYCTUMOE MOBEJICHUE, pAa3roBOPbl M IOMBITKM MOMEMATh BBINOJIHEHUIO
3ajaHusl APYTUM ydacTHUKaM. OpraHu3aTopbl UMEIOT NPaBO CHATH C 3K3aMEHa U

YAAJIUTh JIFO0OT0 €r0 Y4aCTHHKA 3a BbIMICIICPCUNCIICHHBIC HAPYIICHU .
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B cootBeTcTBHM C coAep:KaHUEM 3K3aMEHAIIMOHHOTO 3aJlaHusl ISl OLEHKHU
pE3YJIbTATOB €r0  BBIMIOJHEHUS MOTYT TMPHUBIEKATHCS JKCIEPTHI B  001acTH
TEXHOJIOTUI XYJI0KECTBEHHON 00pabOTKH MaTepuasoB, CKYJBITOPHI, XYI0KHHUKH,

J3aliHEphl U cIeUanucThl o 3 /] MoaenupoBaHuto.

7. CHIMCOK MCIIOJIb30BAHHOM JIUTEPATYPBI.
1. «WorldSkills Russia». Texunueckoe onucanue. Unxenepusiii nuzaitn CAD

(CAIIP) [Dnektponnsiii pecypc]. — Pexxum goctyma: http://worldskills.ru/nashi-

proektyi/chempionatyi/mezhvuzovskie-chempionatyi/texnicheskaya-

dokumentacziya/;

2. Ypoku, BHACOYPOKH, CTaTbW, HOBOCTH, NOCBsmieHHbIe Rhinoceros, T-

Splines, Grasshopper [2nekTponHbIi pecype]. — Pexum moctyna: http://rhinohelp.ru/;

3. Bce o0ZBrush4r2 [Dnektponnsiii pecypc]. — Pexum moctyma:
http://zbrush.ucoz.ru/publ/zapis s seminara po zbrush 4 v 3 chastjakh rtfs zbrus
h/1-1-0-45.

8. IPUJIOKEHMUSL.
Tabmuis! 6 — 8 mpeacTaBIsSIOT cOO0N TabeI OLEHKU BBITIOTHEHHS MOIYJIeH

9K3aMCHAIIlMOHHOI'O 3aaHH. B Ta6JII/IIIC 9 nokazaun pCﬁTHHF Y4aCTHHUKOB 5K3aMCHaA,

dbopMupyemblii o pe3yabTaTaM OLIEHKUA BCEX MOJYJIEH.
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Ta6nuiel 6. — Tabenb OLIEHKU BBITTOJHEHUS Moy M1.

Tabenb oneHKkH BbINOJIHEHUs MoayJas M1

®.1.0. yyacTHUKA

OOBEKTUBHBIC CyOBeKTUBHBIC
Ne Kpurepnii onenkn MakcumanbHoOe ITonyueHHble MakcumanbHoOe [TonyuenHble
KOJIMUYECTBO 0ajlsIoB OasuIBl KOJMYECTBO 0alsIoB OasuIbl
KonuyecTBO CckaHOB Mg co3gaHus or 10 o 16 45 - -
1 | Tp€xMepHOI MOIEIH. ot 16 o 24 30 - -
cBbIle 24 15 - -
KonnyecTBO 3€MEHTOB CKYJIBITYpHI | HE OoJiee 3 3JIeMEHTOB 45 - -
2 | C HICKa)XEHHOU TeoMeTpuei. 0T 3 10 5 ny1eMEHTOB 30 - -
0osee 5 SIEMEHTOB 15 - -
CkaHupOBaHHE CKYJBITYPBI B IPOBE/ICHO 10
3 | Apyrom MOJIOKCHUH ISt i i
BOCIIPOM3BEICHHS  HWKHEM  4acTh HEC NIPOBENICHO 0
MOJICTIH.
NUTOI'O:
PykoBoauresb 00pa3oBarejbHONH MPOrpaMMbl J.C. bBypuesn

3asenyromui kageapoii «Mu'TJIID»

B.B. CoJsioxHEeHKO
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Ta6nuiel 7. — Tabenb OLIEHKY BBITOJHEHUS MOy M2.

Tabeab oeHKHM BbINOJHEHUs MOy M2

®.1.0. yyacTHUKA

OOBEKTUBHBIC CyOBeKTUBHBIC
Ne Kpurepnii onenkn MakcumanbHoOe ITonyueHHble MakcumanbHoOe [TonyuenHble
KOJIMUYECTBO 0ajlsIoB OasuIBl KOJMYECTBO 0alsIoB OasuIbl
KommuectBo  nmedexTos HET 50 - -
1 nosepxHoctu 3] Momenun He Gortee ABYX 25 i i
(HEe CIIUTBIC TIOJIUTOHBI B
31 Mmogenn «JIpIpKu»). He 0oJ1ee AT 15 - -
CreneHb  COOTBETCTBUSA | - JleTaNBHOCTH MPOPAOOTKH
CKYJBITYpE TMOJIYYEHHOU | 3reMeHToB 3 /] Moaenu B
9 31 Mmonenu. CPaBHEHUU CO CKYJIBITYPOU; i i 50
- JleranpHOCTH IPOPAOOTKH
penbeda 3/] Momenu B cpaBHEHUH
CO CKYJBIITYPOIl.
HUTOTI'O:
PykoBoauTesib 00pa3oBaTe/ibHON MPOrPAMMBI J.C. bBypuesn

3asenyrommii kageapoit «MuTJIID»

B.B. CoJioxHEeHKO
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Tabmuipt 8. — Tabensb OEHKH BBITIOJHEHUS MOy st M3.

Ta0esib OlleHKYN BBINOJHEHUs1 MOayJasi M2

®.1.0. yyacTHUKA

OOBEKTHUBHBIE CyOBbeKTHBHBIC
Ne Kpurepuii oueHku MakcumanbHOE [TonydyenHbie MakcumanbHOE [TonydyenHbie
KOJIMYECTBO 0asIoB OasIBl KOJIMYECTBO 0aioB OasIBl
CootBercTBHE +1mm 50 - -
1 | rabapuTHBIX  pa3MepoB +3MM 25 - -
3 /1 Mmozienu TpeOyeMBbIM. +5MM 15 - -
OO6mrast  scrernueckas | - 'paMOTHO ocyiecTBIEH, 6€3
ueHHocts 3/ Monenu | uckaxxkenus reomerpuu 3/ moxaenu,
CKYJBITYPHI. AKCIOPT UMIOPT MEXKIY CHCTEMaMHU
2 : . - - 50
Rhinoceros u Zbrush;
- 3aKOHYCHHOCTh (Ka4eCTBO COOPKH
31 monenu B Zbrush).
NUTOI'O:
PykoBoauresib 00pa3oBareibHONH MPOrpaMMbI J.C. bBypues

3aBenyrommii kageapoii «MuTJIID»

B.B. CoJioxHeHKO
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Ta6nuna 9. — PeUTHHT y4aCTHUKOB K3aMEHa.
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PykoBoauTesib 00pa3oBaTe/ibHOI NPOrpaMMbl

3aBenyromuii kadeapoit «MuTJII»

J.C. Bypues

B.B. CoJioxHEeHKO




	Зав. кафедрой «МиТЛП», проф., д.т.н   ____________/М.Ю. Ершов/
	Структура и содержание дисциплины «Компьютерное моделирование художественно-промышленных объектов»
	по направлению подготовки
	ОП (профиль): «Современные технологии в производстве художественных изделий».
	Кафедра: Машины и технология литейного производства

	ПОКАЗАТЕЛЬ УРОВНЯ СФОРМИРОВАННОСТИ КОМПЕТЕНЦИЙ
	СОДЕРЖАНИЕ
	1. Введение…………………………………………………………….…………3
	2. Формы участия в экзамене…………………………………………………...4
	3. Программа проведения и задание для экзамена……………………...…….4
	4. Модули задания и необходимое время………………………………..…….5
	5. Критерии оценки……………………………………………………………...5
	1. ВВЕДЕНИЕ
	2. ФОРМЫ УЧАСТИЯ В ЭКЗАМЕНЕ
	3. ПРОГРАММА ПРОВЕДЕНИЯ И ЗАДАНИЕ ДЛЯ ЭКЗАМЕНА
	4. МОДУЛИ ЗАДАНИЯ И НЕОБХОДИМОЕ ВРЕМЯ
	5. КРИТЕРИИ ОЦЕНКИ, ФОРМА ОЦЕНКИ И ПРЕДСТАВЛЕНИЯ РЕЗУЛЬАТОВ

	1. ВВЕДЕНИЕ
	3. ЭКЗАМЕНАЦИОННОЕ ЗАДАНИЕ
	а)

	4. МОДУЛИ ЗАДАНИЯ И НЕОБХОДИМОЕ ВРЕМЯ
	5. КРИТЕРИИ ОЦЕНКИ ВЫПОЛНЕНИЯ ЗАДАНИЯ.
	6. ПОРЯДОК ОРГАНИЗАЦИИ, ПРОВЕДЕНИЯ И ОЦЕНКИ РЕЗУЛЬТАТОВ ЭКЗАМЕНА.
	7. СПИСОК ИСПОЛЬЗОВАННОЙ ЛИТЕРАТУРЫ.
	8. ПРИЛОЖЕНИЯ.

