


1. OBIIAA XAPAKTEPUCTUKA JUCHUIIJINHBI
3D IPA®UKA U AHUMALIUS

1.1 Mecro aucUMNIHMHBL B CTPYKType 00pa3soBaTe/bHON NPOrpaMmbl, CBA3H ¢ APYTHMH
AMCUHMIIHHAMH:

Hucuruivaa «3D rpaduka ¥ aHMMAaLMs» BXOAUT B 00S3aTENbHYIO YacTh 06Pa30BATETHHOMN
nporpaMmsl. [loydeHnble B X04€ U3YUSHUS TUCUUILTMHBI 3HAHUS, YMEHHS U HABBIKH, HEOOXOJUMBI
AN M3Yy4YeHUs MUCUMIUIMH: I'eiiM-mmzain, [IporpamMmuble cpeactBa paspaborkm, TexHudeckue

BUPTYyajlbHOX  peaibHOCTH,
npu BBIITYCKHOM

JOMOJIHEHHOH U
a TaKxe

OCHOBBI Texnonorust
[IponsBoncTBeHHAss MpaKTUKA MpPENAUILIOMHAs,
KBanU(GUKALIMOHHON paGoThl 6aKanaBpoB.

1.2 KpaTkuii nJj1aH mocTpoeHus npouecca H3y4eHHs JHCIHILTHHBI:

[Iponiecc m3ydeHuss MUCHMILTMHBI BKIIOYAET MPAKTUYECKUE 3AHITHS U CAMOCTOSTENBHYIO
paboty. B xoze M3y4eHUs AUCHMIUIMHBI CTYAEHTHI BBIIONHSAOT Psill rpapUUecKuX ynpaKHEHUH B
OIpeAe/IEHHOH 10CIe10BaTeIbHOCTH.

®dopma 3aKIIOYUTEIFHOTO KOHTPOJS MpH HPOMEXYTOUHON aTTeCTaluuH
CEMECTPBI), 3a4eT C OLeHKoH (8 cemecTp). [ns mpoBeaeHHs: MPOMEXYTOUHOM aTTeCTallMM IO
JUCLHUIUIMHE cO3/1aH (POH OIIEHOYHBIX CPEACTB

OueHka 10 JUCIUILIMHE HOCHUT WHTEPUPOBAHHBIN XapaKTep, YUUTHIBAIOUIMM Pe3yabTaThl
OLICHMBAHHUs Y4YacTUsl CTYACHTOB B ayAUTOPHBIX 3aHATHAX, KadecTBa H CBOEBPEMEHHOCTH
BBIITOJIHEHUS 3aJaHUH.

1.3 [Ilnanupyemble pe3yabTaThbl 00yUeHHUS MO THCHHIIAHE

[Ipouecc w3ydeHHs AUCUMIUIMHBL HampaBjieH Ha (POPMHPOBAHUE 3JIEMEHTOB CJIETYIOIIMX
koMmreTeHMi B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no HanpasneHuro noarotoBku 54.03.01

Juzaiu:

MYJbTHME/INA,
BLITIOJIHEHUU

— 3auer (3-7

Tabaunna 1

NuaukaTopsl 10CTHXKEHHS
KOMNeTeHUHH

Koa 1 HaumMeHoOBaHMe
KOMIIETEHIHH

OJI1IK-6
CrocobeHd NoHUMATh
IPUHLIUIIBI pabOThHI

OIIK-6.2
3HAacT COBPEMCHHEIC I/IH(I)OpMaLII/IOHHI)IC TEXHOJIOTHH H
IporpaMMHEIC CPEACTBA, B TOM YUCJIE OTCUCCTBEHHOI'O

COBpEMEHHBIX IPOM3BOJCTBA, /I PEIIEHHs 3a1a4 NpodhecCHOHATbHOM
MHOOPMALMOHHBIX JIeATEbHOCTH, -
TEXHOJOrHH ¥ HCIOb30BaTh | OITK-6.3 "

UX 1J1d peHI€HNA 3a0a4

yMEET penatsh NpodecCHOHANBHBIE 3a1aYH ¢ IpUMEHEHHEM

KOMIIBIOTEpHBIE POTPaMMBbI
C Y4ETOM TE€XHOJIOTHYECKHX
ocoOeHHOCTEH
IPOEKTUPYEMOTr0 00BEKTA

npodeccuonanpHoR UHGOPMALIOHHBIX TEXHOJIOTHH;
JEeATENHHOCTH OIlK-6.4
yMeeT BBIOMpATh ¥ IPUMEHSATH COBPEMEHHBIE TPOTPAMMHBIE
CpeicTBa JJIs pellieHus TpodecCHOHANBHBIX 3a1a4
[K-4 [TK-4.1 3HaeT TeXHOJIOTHYECKUE IPOIIECCH IPOU3BOCTRBA B
CnocofeH ncnonp3oBath o0JacTH co3JaHus NPOAYKTOB MyJIbTUMEAMNA TU3aliHa:
COOTBETCTBYIOIHE MOOHUIIBHBIX IPUJIOKEHUH, Ipe3eHTallui, KOMIIBIOTEPHBIX UTD,

MIPUJIOKEHUH BUPTYAJIbHOM U TONOJIHEHHOM PealbHOCTH,
HHTEPHET-PECYPCOB U AP

[1K-4.3 3HaeT KOMIBIOTEPHOE ITPOrPaMMHOE OOecIeueHHE,
UCTIONIb3YEMOE B JU3aliHe 00BEKTOB BU3YATbHOM HH(POPMALIUH,
UIECHTU(UKAIIUY U KOMMYHHMKAIUHK 1)1 HHTEepPaKTUBHOM
ubpoBOH Cpebl

[1K-4.5 yMeeT UCmobp30BaTh CEMaIbHbIE KOMIIBIOTEPHEBIE
IPOrpaMMBbl ISl TPOEKTUPOBAHUS OOBEKTOB MYJIbTUMEIUHHOTO
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’ Ju3aiHa

[InaHupyeMBIi pe3ynbTaT u3ydeHUs JUCIHUIIINHE B COCTABE HA3BAHHBLIX KOMIIETEHLIMH:
PaszpaboTka MynpTHMenMa pemieHWH A8 HHTEPAKTHBHOM 1MGPOBOW cpelpl Ha OCHOBE
UCIIOJIb30BAHUS COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTHMA

B pe3ynbraTe u3ydyeHHs IHCHMILIMHBI 00Y4aromMiAcsa JODKEH:
3HaTH B NOHHMATD!

a) TEOPETHUYECKHUE OCHOBBI KOMIBIOTEPHOH 3D-rpadku ¥ aHUMAIWK, allapaTHOE W MPOrpaMMHOE
obecrneueHre NEPCOHANBHOIO KOMIbIOTEPa A rpaduueckux pabot B obnactu 3D-rpaduku;
0) xapakTepHble (HyHKIHOHATIbHBIC 0COOCHHOCTH OCHOBHBIX rpaduyeckux 3D-peaakTopos;

B) MpHEMBl XYJAOXECTBEHHOTO MOJEIHpPOBaHHUA OOBEKTOB MYJIbTHMEAWA [au3aliHa IS
MHTEPAKTUBHOUN HU(PPOBOI cpeasl;
r) 6a3oBbie MeTOB! 3D KOMNBIOTEpHOI aHMMALUK

YMmern:

a) MOHMMAaTh U [PABHJIBHO HCIOJb30BAaTh B CBOCH MpOPECCHOHANIBHOR JIesATeIbHOCTH
COBPEMEHHYIO KOMIIBIOTCPHYIO TEPMUHOJIOTHIO B 06s1acTH 3D rpaduky U aHUMALIWH;

0) NpUMEHATh 3HAHUS U MMOHUMATH METOJBI M CHOCOOBI MOJCIUPOBAHHUE OOBEKTOB MYyJbTHMEAUA
nu3aifHa AJ1st HHTEPaKTUBHOM LHU(POBOIt cpeIbl;

B) TMPUMEHATh METOABI U WHCTPYMECHTApHil pELICHUS MPHKIAIHBIX NpodecCHOHANBHBIX 3aad C
MCIIOJIb30BAHUEM CPEICTB KOMIIBIOTEPHOU aHUMAIIUH;

I) KOMMCHTHpPOBATh [aHHBIC M pE3yJlbTaThl, CBA3aHHBIE C OOJACTHIO HM3y4YeHHs, KOJUleraMm M

HpernoaaBaTe o
JleMOHCTPHUPOBATh HABLIKH H ONBIT [eIT€JIbLHOCTH C HCIOJIb30BAHUEM MOJIYYEHHBIX

3HaHUU U YMEHHUH B npouecce NpodecCHOHANBHOM JesTe/IbHOCTH Au3aiiHepa MyIbTHMe/I1a

1.4 O0beM JHCUMIIIHHBI

Tabanna 2
AyoumopHusie
Camocmoamensnan paboma
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2 COAEP KAHUE JUCHUIIIHUHBI

Ta6nuna 3
Kon
pasaedia, Paznes, Tema, conep’kaHne JHCUHIIHHBI
TeMbl

Pasnen1 |basosbie ocHoBRI 3D KoMnbloTepHOH rpaduku H anumaunu(baenaep)
IlafinnaiiH npousoactBa 3D  KoMmmbrOTepHOM rpaduku. I[1o/b30BATENBCKUI
unrepdedic. Oxonnas cucremMa 3D pengakTopa. DJEMEHTBHl  yIIpaBlieHHS

Tema 1.1 unTepgeiicom. HaBurauus. BBeneHue B TpeXMepHOe MOAENHpOBaHHE. PexuMbl
MogenupoBanusa:Pexum obbekta (Object Mode), Pexum rmnpasku (Edit
Mode),Pexum ckynbntunra (Sculpt Mode)

ITomucetkn (Meshes) kak OCHOBHOM THUN OOBEKTOB B TPEXMEPHBIX CLEHAX.

Tema 1.2 I'padmueckue TpéxmepHsle npuMUTUBEL. [InockocTs, Ky, Oxpyxuocts, UV-ctepa,
Hkocdepa, Hununap, Konyc, Top.

WNucTpyMenTel MogenupoBanus. [laHeny HHCTPYMEHTOB PEXHUM OOBEKTOB U PEKUM
npaBky. Benomorarensnoe menro [IKM. Okna penaktopoB ganHbeiX. 3D Viewport

Tema 1.3 Penakrop U300parKeHMH, UV-penakrop, Penaxtop meinepos,
Kommnosutop,Penaktop y3JI0B reOMeTpUH, VY3181 TEKCTYpHI, Buneo
cexkBeHcop,PenakTop BUIECOKIUIIOB

Tema 1.4 MogenrpoBanue TpeXMEPHOH CLEHBI U3 TpaQ)UUECKUX TPUMUTHBOB.

Tema 1.5 TekcTypupoBanue o0LEKTOB TpExMepHOH clieHbl. PenakTop pa3zsBepTok. Pa3BepTku

' MPOCTBIX OOBLEKTOB.
[lanens MoaudukaropoB. OOuiMe napamMeTpsl MoAUPUKATOpoB. MonuduxaTopsl

Tema 1.6 resepanuu o0beKTOB. Moaudukatopsl AedopMaly 00beKTOB. MoanupukaTtopsl
(GU3HYECKUX CBOHCTB.

Paznen 2 |IIpoaBuHYyThIe TEXHHKH MoAeaupoBanus cpeacrsamMu 3D rpaduku (biaenaep)

T 21 CkynpOTHHI W TekcTypupoBaHue. Pexum ckynpntunra (Sculpt  Mode),

ema 2.
VIHCTpYMEHTHI CKYJIBIITHHTA.
Tema 2.2 [lomuronajipHOE  MOAENUpOBaHME  MEPCOHa)¥a, OCOOGHHOCTH  pa3BEpTKH,
ema 2.
TEKCTYPUPOBaHMs, TOCTAHOBKH B 1103Y.

Pasnen 3 |Pemenne npodeccHoHANBHBIX 32124 CPEACTBAMH KOMIILIOTEPHBIX ABHKKOB
O630p uHTepdeiica U PYHKIMOHATBHBIX BO3MOXXHOCTEH KOMITBIOTEPHOI'O ABHXKKA.
OyHKIMOHATHHBIE BO3MOXHOCTM  COBPDEMEHHBIX IIDHJIOKEHHMH U cpel ¢

Tema3.] |MMMEPCUBHBIM KOHTEHTOM. Cdeprl NpUMEHEHUs] M HCIOJIB30BAHUSI TEXHOJIOTMH

ema 3.

BUPTYaJbHOH W paclIMpeHHOH pealbHOCTH. COCTaBJIAIOLME HMMMEPCUBHOTO
KoHTeHTa. Maes W cueHapuil 17 NPUIIOKEHWH PA3HOTO YPOBHS TIOIDY)KEHHUs B
BUPTYaJILHOE IPOCTPAHCTBO TEXHOJIOIMUYECKHX IIPOLIECCOB.




Tema 3.2

Pabora co cTratuuHBIMM M JUHAMUYHBEIMH o6BekTaMu. IMnopT moaeneit. ITpocMoTp
UV-passeprok. KoppekTupoBka MaTepuana cTaTHUHOro o0OBekTa. [IpocMmoTrp |
co3gaHue 000JOYEeK KOJUIM3MHM [UISl CTaTHUYHBIX O00BekToB. MMIOPT NMHAMHYHBEIX
00wexToB. Co3aHue aHUMAIUi UTsl JTMHAMUYHBIX 00BEKTOB, HACTPOMKA (PH3UKH.

Tema 3.3

OcBelleHUe B UMMEpPCUBHOW cpene. THIBI HCTOYHMKOB cBeTa. [Ipocuer
OCBEIIEHHOCTH.

Tema 3.4

Pa6ora ¢ MaTepuanaMu B UMMEPCHUBHOM cpelie. PeHIepHHT, OCHOBAHHKIN Ha (YH3HUKE.
OnTuyeckue KaHajbl MaTepuasoB: ann0eso, METaUIM3UPOBAHHOCTb,
ILIEPOXOBATOCTE, HOPMaJb. HacTpolika OCHOBHBEIX TUIIOB MAaTEPHAIIOB.

Tema 3.5

AynuocucteMa B UMMEpCHBHOH cpene. MMmopt aynudaiinoB. Hactpoiika 3ByKa c
UCITI0JIb30BAHUEM Ay TUOTIPOCTPAHCTB.

TeMma 3.6

Cozanue BUPTYyalbHOrO Mupa. [lOBeCTBOBaHHUE 4Yepe3 OKpYKEHHME. AHATOMHS
ypoBHs. ITomenieHue nexopaiuit ¥ acceToB. PacnpocTpaHeHHe CBETa U 3ByKa.

Paznen 4

CKyJbLITHHT

Tema 4.1

[Tousitue o nudpoBoM H300paKeHUU. AHaTOMHs IuKcena. CriaXuBaHHE KpaeB
uzobpaxxenus. Kananel u raybuna usera. @opmatel ¢ailioB u300pa)KeHUH.
BekTopusle uzoOpaxeHus. Paspemienue skpana. IloauroHanpHoe paspeuieHue.
[IoHsTHE O TPEXMEPHOM MPOCTPAHCTRBE.

TeMma 4.2

«Uudposas rauna». [lomucdepa. Kuctu Standard, Smooth u Move. YBennuenue
MJIOTHOCTH CETKH, UCIMOJb30BaHUE GYHKIIMU CUMMETpuH. [IpaBuia MoaeInpoBaHus
nepcornaxa. Kuctu Move Elastic, Move Topological. YTounenue 6a3oBbix ¢GhopM
nepcoHaxa. Kuctu Clay, Clay Build Up. MackupoBanue, ynpasieHue IpoLeccoM
mackupoBanus. [lonurpynnel. Co3paHue NOAMTPYIIB U3 BBIACJIEHHON 00IacTH.
Coznanue monurpymniel U3 Macku. Co3laHHE T€OMETPHH C TOMOIIBI KpPaeBBIX
NIETENb.

Tema 4.3

Hob6asnenne 1non00BekTOB K ©OazoBodl  ¢opme mnepcoHaxa. OObenMHEHHE
nogoOBEKTOB,  CMEIIMBAHWE  I'e€OMETpUM  OOBEAWHECHHBIX  IMOBEPXHOCTEH.
CxyapntypHas  gegopmanuss  nonoOwektoB.  Ilmarun  SubTool — Master.
MopenupoBaHue METOIOM 3KCTPaKIWHU CeTKU. [lapaMeTpuyecKue NPUMHTHBEL. Z-
chepsl, OCHOBHI  paboTel ¢ Z-chepamMu. CKUHHUHT. AJANTUBHBIA CKUHHUHT.
MonenupoBanue nepcoHaxa ¢ nomompto Z-chep. Mucrpyment ZSketch. Co3nanue
Z-cketua. [lpuBs3ka Z-ckeTya K CKeJeTy M ero mno3uuuoHupoBaHue. Co3naHue
PaBHOMEPHOM 0007104KM U paboTa C He.




Tema 4.4

Omnepauus ReMesh u npoeumpoBanue. Ilepepacuer Tomonmoruu (ReMesh).
Ilepepaccuer ceTkn mnpocToro odOwekra. llepepaccyeT CeTKM IO COBOKYIHOCTH
nono6bekToB. IlpoenupoBaHue Ha ceTKy naeTajeil. MaHeKeHBI, pedaKTUPOBAHHE
MaHeKeHOB. [l03MUMOHHPOBAaHHE C HCIIOJB30BaHHEM MaHeKeHOB. IlpoewupopaHne
AeTajiedl ¢ MaHeKEHa Ha CeTKYy.

Tema 4.5

IIponBHHYTEIE TEXHHKH paboOTBl ¢ KUCTAMH. Hactpoiika kucteit. CosgaHue H
coxpaHenre HOBOM kucTu. [Ton3yHok Brush Modifier. Hactpoiiku cuiibl HaskaThs Ha
rpadpuveckuit mnanmet (Tablet Pressure). Co3maHre UKOHKM IS IIOJIB30BATENBCKOM
KUCTH. Anbba-TekcTypel. Co3nanue anbGbsl B Photoshop. Co3panue ambdnl B
ZBrush. Ilpumenenne k anbdpe ¢ynkumio Roll. Omuuu Tilt (Haxmon), Spin
(IToBopot). Dddexter xucrteit Trails (Cnen), Elasticity (Dmactuunocts), Noise
(IIym). Kuctu mis cozganus netaineit ¢ TBepAoi NOBEpXHOCTHIO. [1naHapHbie KHCTH
Plane (Ilnockocts), Line (Jlunums), Spline (Cnnaitn), Path (ITyts). T'nyOuna
BO3JEHCTBUSL KUCTU. MackupoBaHHe TIJIyOMHBI BO3ACHCTBUSA KHUCTH. Tpadapersl.
Ynpasinenue Tpadaperom. [Tamutpa Stencil (Tpadaper).

Tema 4.6

ITonupucosanue. OcHOBBI NoMUpHUcoBaHUs. BTopuuHslil nBeT. CMelnBaHUe IIBETOB.
PasmpiTHe 1Tpuxa. 3anuBka o0BekTa LBeTOM. Vcmonp3oBaHHE TEKCTYD.
[lonupucoBanue M ypoOBHH MojpazfeicHus 0ObeKkTa. TeXHHUKH MOJUPHCOBAHHSL.
Co3nanue ©OazoBoro cios nBera. Co3gaHue 1IBETOBbIE 30HBL. MacKHpOBaHUE
Ambient Occlusion. PegaktupoBanue uzodpaxeHud B Spotlight. [Ipoenupoanue
TekcTyp. [lpuBsizka mpoekiuu kK KHcTH. Spotlight U «uudpoBas genkay.

Tema 4.7

OcHOBBl  BH3yalM3aUMUd B CKyNblOTHHre. BpiOop pexuMa BHU3yalU3allMH.
Busyanusauus ydactka xoJicta Hactpolika Busyainu3anud. Busyanusanus B pexxume
BPR. Pennepunr, criakuBanue kpaeB n3o0paxenus. [Ipo3padHoCTh 0A00BEKTOB.
HacTpoiiku npo3padHOCTH, HalpaBlieHHEe HOpMaJleili M NOpo3payHOCThb, LBET H
npo3payHocTs. [Ipenomisironine cBoiictBa mogo6wsekToB. TeHu B pexume BPR.
O¢ddext Ambient Occlusion. Busyanuzauus B pexume Best. CrnaxupaHue
(Antialiasing). Tyman (Fog). Kananer BU3yanu3aiuu.

Tema 4.8

UctouHuKH cBeTa B CKyJNbOTHHTE. M3MeHeHHe NoT0)KeHUsI HCTOUHKKA cBeTa. Bribop
M CO3JlaHHE€ HOBOIO HMCTOYHHKA CBeTa. HacTpoMky OCBemeHHOCTH. THObI
ncToyHnkoB cBeta: Sun (Conneunsiit cBeT), Point (Toueunsiit cBet), Spot
(ITpoxekTop), Glow (CBeuenue). Pabota ¢ TeHsIMH.

Tema 4.9

[ToHsTHE O MaTepHaiax B CKyJIbOTHHIe. CTaHJapTHEIE MaTepHalbl U UX LIEHIEpHL.
Coxpanenne Martepuana. Co3gaHHE MOJIb30BATENbCKOTO CTAaHJAPTHOrO IIeHaepa.
CBoiicTBa MaTepUalOB: 3epKaJibHBIE CBOMCTBa, OTpakaiouiue cBoiicTBa. Pabota ¢
Shader Mixer (CwmeluuBaHue 1IeiepoB). PeXHMMbl CMeIIMBaHHUS IIEHIEPOB.
Busyanuzanus NOANOBEpXHOCTHOro pacceuBanusi. Matepuan Fibers (BosoxHa).
Busyanuzanus mepcta 4 Bosoc. lleneBsie ¢popmbl (Mopdsr). Kucte Morph. 3D-
ciou. VMHTeHCUBHOCTH ciosg. OOwur cnosa. Crou u monupucoBaHue. CozaHue
TEKCTYPHBIX KapT. AHUMAIIHS CJIOEB.

Paznen 5

Kiaccuueckoe n npoueaypHoe TEKCTYpHpOBaHHE

Tema 5.1

OCHOBBI  KJIaCCHYECKOro TEKCTypupoBaHHus. OJxcnopT high-poly Mozenu us
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IpPOrpaMM CKYJIITUHIA. DKCHOPT low-poly Mozaend M3 mporpamMm TPEXMEPHOTO
MojenupoBaHus. UMnopT Mozeneil B mporpaMMbl KJI1acCHYECKOTrO TEKCTYPUPOBAHUS.

Tema 5.2

Co3gaHue TeKCTyp B IporpamMmax KJacCH4ecKoro TekcTypupopanus. CosznaHue
MaTepuajla MEeTAUIMUYECKUX KOMIIOHEeHTOB. JddekTrl napanuu 1 nwin. Co3gaHue
Mmareprasa TkaHu. Co3laHue CBETALIMXCS 3JEMEHTOB IOCPEJICTBOM MAaTEPUAJIOB.
OKCIIOPT TEKCTYP B KOMIIBIOTEPHBIE JIBIXXKH.

Tema 5.3

HacTpoiika HCTOYHMKOB CBETa, MOArOTOBKA U NPOBEIEHUE pEHEpa.

Tema 5.4

OCHOBBI NIPOLIENYPHOTO TEKCTYpUPOBaHMs. AHAaTOMHUS HONOB H rpagoB. OCHOBHBIE
Houpl: bitmap, blur, curve, gradient, levels, normal, transform 2d, input, output.
I'enepatopel 1IyMoB M narrepHoB. OcHoBHble GUIBTpE: adjustments, blending,
blurs, channels, effects, normal map, tiling, transforms.

Tema 5.5

OYHKIIMK B  TpPOLEIYPHOM  TEKCTypupoBaHMHU. [lepeMeHHBIE, CUCTEMHBIE
nepeMmeHHbie. KOHCTaHThl. BeKTOpHble W pa3BUJIOUHBIE Y3Jibl. Y3JIBI OIEPATOPOB.
V3J1b1 TOTHYECKUX KOMaH. ¥Y3JIbl CPAaBHEHHUS.

Tema 5.6

3anekaHue TekcTyp. Ambient Occlusion. Normal map. Color map. Height map.
World Space Directional. Macka mnpo3payHocTi. KoHBepTHpOBaHHe UV-
TEKCTYpHBIX KoopauHaT B SVG.

Paznen 6

Hayunble acnekThbl BU3yanau3anuu GoropeaancTHynbix 3D-u300paxenui

Tema 6.1

Hayunsle acniekTsl co3ganus GoTopeaucTiuHbX 3D-n300paxenuit Haznauenue 3D
rpaduku u obnacty npuMeneHus: JloctouHcTsa U HepocTaTk 3D rpaduku [TonsTue
BHUPTYaNbHOH peajbHOCTH Anroput™ co3gaHust 3D rpagukud OCHOBHBIE NOHATHA
TpexMepHoil rpaduku: 3D-mup, 3D-cueHa, 3D-00BEKTHI, INOJUIOHAJIbHAS CETKa,
MaTepHall, ocseleHie 3D-ciieH, BUpTyallbHas KaMepa, BU3yalu3auus

Tema 6.2

dus3nka KOMIBIOTEPHOH rpadguki PeanpHbple 00BEKTH M UX MMUTALMS C IIOMOLIBIO
3D-reoMeTprr 3aKOH COXpaHEHHs SHEPTUU B KOMIIBIOTEpHOM rpaduke Paccenbanue
ceera TeHb, KayCTHKa, 3aCcBeTKa W300pakeHHs M Jp B KOMIIBIOTEpHOH rpaduke
Tunel MaTepuayioB Buabl oTpakeHMHl B KOMIIBIOTCpHOH rpaduke, Bidirectional
reflectance  distribution function (BRDF) - aByHnanpaBieHHas —(GyHKIUA
pacrpenesicHUs  OTpaXeHUH  (MMOBEPXHOCTHBIX  oTpaxenuit) Ilpo3pauyHocTs,
NpeoMJICHHE, IOJMOBEPXHOCTHOE pacceuBaHMe, [UCHEpCHs PeajucTHYHBIE
METaJLIBL, AUINIEKTPUKH DpeHesIeBCKUEe OTPaXKEHU Ul IUIIEKTPUKOB U METAJIIOB

Tema 6.3

AnmnapaTHoe U TnporpammHoe obecnedenue 3D-rpadukm  BuaeokapTel  Aus
peHaepuHra Buaeokapra Kak YCTPOWCTBO [l YHUBEPCAJIBHBIX BBIUMCIEHUH B
obnactd Hayku u npoektupoBanus Texuosorus CUDA (Compute Unified Device
Architecture), ucronp3ytomiass BuaeokapTsl nVidia s opraHM3alid BBIYHCIEHUN
obmero HazHavyenus (GPGPU)

Tema 6.4

Tunsl BUu3yanu3aTopoB Biased-penaepsl, HE UCIOAB3YIOHIME IIPUHIMII TPACCUPOBKH
ayuett Unbiased-peHiepbl, HCIIOIB3YIOIIKME IPUHIIMIT TPACCUPOBKHU MyTeH (aIrOpUTM
Metropolis Light Transport) Unbiased-pennepsl kak peHAEpbl MaKCHMMalbHO
(pusnyeckoit koppekTHOCTH O030p NONYJIIPHBIX BU3yaJIM3aTOPOB




3 PACIIPEJAEJIEHUE YUYUEBHOT'O BPEMEHH
3.1 Pacnpene/ienne ayIMTOPHBIX 3aHATHH H CAMOCTOSITE/IbHOI PaboOThLI MO pasaeam

JAHCHHUILIHHBI
Tabauna 4
< AyIHTOpHbIE 3aHATHA (4aC)
= OueHovHble
&
e
5 s Pazpen, B TOM Camocy | CPEACTBA
3|8 Tema BCEI'O IIpakTuy | uMcae B aGora, | TcKyuero
2= P > | KoHTpoJs
& = AHCHHIIHHBI Jlekunu | 3anaTus, dopme (4ac)
= CeMMHAPHI | NPAKTHY ycnebae-
as NOATOTOBKH MOCTH
Pazpgen 1. basosble ocHOBbI 3D KOMNIbIOTepHO# rpadpMKH M AHHMAUMH
Iaiinnaiin v
npousBoncTea 3D HacTue B
341 P a . 4 2 2 2 JNEe0BOH
KOMIIBIOTEPHOM
urpe
rpadpuku
ITomucetkn (Meshes)
KaK OCH %1
309 OCHOBHOH THI 4 5 5 5 o
00BEKTOB B
TPEXMEPHBIX CLIEHAX
HNuctpymeHTHI
33 pyMe 4 2 2 2 —
MO/IENIUPOBAHUS
MopenupoBanue
TPEXMEPHOH HBI
3 |4.g|TPeXMEpHOH - cue 20 10 10 10 —
U3 rpapuyeckux
MIPUMHUTUBOB
9 TexctypupoBaHue
3 15 00BEKTOB 20 10 10 10 Joknan
TPEXMEPHOH CLIEHBI
14-
3 18 Moaugukatopsl 20 10 10 10 —
Hroro 3a 3 cemectp: 72 36 36 36 3auer
Paznes 2. IIpoaBuHYyThIe TeXHHKH MOAeaupoBaHus cpeacTsamu 3D rpaduxku
K HT U
4 [1.9| CRymBOTH 36 18 18 18 —
TEKCTYPUpPOBaHUE
0 ITonuronanbHOE
4 18 MOJEIUPOBAHHE 36 18 18 18 3aganue Nel
IIepcoHaxa
Hroro 3a 4 cemecTp: 72 36 36 36 3aver
Paznen 3. PemieHue npodeccHOHANBHBIX 32124 CPeICTBAMH KOMIbIOTEPHBIX ABHKKOB
OyHKIIMOHAIbHBIE
BO3MOXKHOCTH
COBpeM
s | | |coBpe eHHb£X 2 4 4 4 .
NPHJIOKEHUH U cpej
c HMMEPCHBHBIM
KOHTEHTOM




Pabora co

CTaTH
2:3 SHBIMH e 8 8 8 |3ananme Nel
JUHAMHYHBIMH
00BEKTaMH.
g|Ocoemenne Bl o, 12 12 12| Sananme Ne2
UMMEpPCHUBHOM cpefie
7 Pabota c
|0 | MaTepratamMu B 32 16 16 16 3ananue Ne3
UMMEPCUBHOM cpeie
11- Ay,[[I/IOCI/ICTeMua B 16 g 2 g o
12 |uMMepcUBHOH cpene
13-| Coanatne 24 12 12 12| 3ananue Ned
18 |BUpTYaJbHOT'O MHUpa :
Hroro 3a 5 cemecTp: 144 72 72 72 3aver
Paznen 4. CKyJIBNTHHT
[TousTHE O
1 |uudpoBom 8 4 4 4 —
H300paXKEHUH
’ «Lludposas riauHay. 8 4 4 4 Sananue Nel
[Tonucdepa. Knctu
[Tapametpuueckue
3-4 |IpUMHUTUBHI. Z- 16 8 8 8 3anaHue Ne2
cdepsl
5.6 Omnepauust ReMesh u 16 3 3 Q o
IpoeLHpOBaHHE
[IpoaBuHYTHIC
7-9 | TexHHUKH pabOTHI C 24 12 12 12 3ananue Ne3
KHCTSIMH
1101_ [MonupucoBaHue 16 8 8 8 3ananme N4
OCHOBBI
12 |BU3yajM3alluy B 8 4 4 4 —
CKYJbIITUHTE
13- |AcTouHuMKH cBeTa B g 4 4 4 o
14 | cKyIbOTHHIE
s ITonsTue o
18- MaTeprajax B 32 16 16 16 3ananue Ne5
CKYJIBITHHIE
Hroro 3a 6 cemecTp: 144 72 72 72 3aver
Paszgen 5. Kinaccudyeckoe u MpouelypHoO€e TEKCTYpHpOBaHHe
1 OcHOBBI
5 |KI1acCHYECKOro 16 8 8 8 —
TEKCTYPUPOBaHHUS
3- |Co3gaHue TEKCTYp B 32 16 16 16 3apanune Nel




6 |mporpamMmax
KJIACCUYECKOTO
TEKCTYpPUPOBAHUS
Hacrpotika
7- | UICTOYHHKOB CBETAa, 24 12 12 12 o
9 |moAroToBka u
[IPOBEJIEHUE peHJepa
10 | OcHOBBI
- |IIpoLeaypHOTO 32 16 16 16 3anaHue Ne2
13 | TeKCTYpuUpoOBaHUS
14 | ODyHKUMH B
- |mpoueaypHOM 16 8 8 8 —
15 | TekcTyprupoBaHUH
16
- {3amekaHue TEKCTYp 24 12 12 12 3ananune Ne3
18
Hroro 3a 7 cemecTp: 144 72 72 72 3ader
Pazpen 6. HayuHble acnekThl BH3yaan3annu ¢goropeajncTHHHbIX 3D-n300paxkenu
Hayunpie acniekTsl
|- |cosnani 16 8 8 8 | 3ananue Nel
2 |dboropeannCTHIHBIX
3D-n3o00paxennit
3. Ddusuka
4 KOMIIbIOTEPHOM 16 8 8 8 —
rpauxu
ArnmapaTHoe U
5- |1IporpaMMHoO€e
6 |obecneuyenue 3D- 16 8 8 8 Jloxnan
rpauKu
7- | O630p nonyIApHEIX | 5y 12 12 12 | 3ananue Ne2
9 |BH3yanu3aTopos
Hroro 3a 8 cemectp: 72 36 36 36 3auer ¢
OUEHKOH

10




3.2 ipyrue BHbI 3aHATHIA

He npenycMotpeHo

3.3 MeponpHusaTHs caMOCTOATENbHOI pafoThI U TEKYIEro KOHTPOJIS

3.3.2 Ilepeuens rpadpuueckux pagor

BrInonHsroTCs rpaduyeckue 3a1anus B COOTBETCTBUU ¢ TEMATUKOMN JUCIUIIIHHBI

4. IPUMEHSAEMBIE TEXHOJOI'MA OBYYEHUSI

Tabanna 5
JAucTaHuMoOHHbIE
AKTHBHBIE MeTOAbI 00yUeHHHA oOpa3zoBaTeibHbIE TEXHOJIOIHH
H 3JIEKTPOHHOE 00yuyeHHe
(O]
0| g ] g
TS 2 T =
T 9 o = L <
= g3 5 s | = T 2
) = Q_E,[ = = E ] =
= < < b= jant = 4
T o o ) = = ) T =
& - ) = = 8 = a. 5 | T m =
4] = Q s = o ] = =
Koxa o = 2 = 3 > T la = °
g = =S T I = = O - I - B =T
pasaena, Sl x| 8|l | 5| 2| 5| 5| 2|82 2| 2 = g | E
TeMBI Q e = = = | = & 5| 5 a o z |12 & o
| 58| 28| &8|¢c|=|8|ze|lg|8lfig d|:
amcnuMmumMEel | o | 2| 2| 2| o | 3| Z| 2| =2 | eS| E| 2|IBE =| E
1 2| E|l a| «| & E| E| & | 2 F| % 5 |12 5 = =
s | s = o e 2 = % PN T 3 g o 9 £ =
v = ) = ) 1) Q O T |2 9l © =
L A = Ya) ) a b =] O = - | =2 V)
5 g s | = i gl E | 7 o |z 8 =
2 g ~ | & 2|28l 2| 8|58 | & %
":Q = E o o 5 jan} T Q = o
3] = = — 3 M £ = = < O
2 = e T oo 51 @ o T =
O = 5 s Z = @
< O jen) [0 = 0
S | @ S o el @ |5 o 2
=i 3) = < = s
¥ = =~ 2]
v O m o S
= m @) ~
™
Pasznen 1 + + + | + + | +
Paznen 2 + + + + + +
Pasnen 3 + | + + | + + | +
Paznen 4 + + + + + +
Pazgen 5 + | + + |+ R e
Paszen 6 + + + + + +

5. YY4EBHO-METOJIUYECKOE U HHO®OPMAIIHUOHHOE OBECIIEYEHHUE
AUCHUTTIJITHHBI

5.1 PexkoMennayeMas iuTeparypa

5.1.1 OcnoBHas JuTepaTypa

1. TlerpoB M.H. KomnbrotepHas rpaduxa : yueduuk pis By3os / M. H. Iletpos. - 3-e u3n. - CI10.
: I[Iutep, 2011.

2. Tpouuna, I'.B. TpexmMepHoe MoJenupoBaHue 1 aHUMalUs [DIEeKTpOHHbIH pecype]: yuebHoe
noco6ue / I'.B. TpomuHa. - HoBocubupck : HI'TY, 2010 - 99 ¢. Pexum nocrtyna:
http://biblioclub.ru/index.php?page=book&id=229305

3. [Ilepemurtuna, T.O. KomnsioTepHas rpapuka [ D1eKTpoHHbIHA pecypc]: yuebHoe nocobue /
T.O. Ilepemutuna ; Tomckuii I'oc. Yuusepcutet CucteM YIipaBieHUs U Paguno3/ieKTPOHUKH.
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- Tomck : Db KonTeHT, 2012. - 144 ¢. Pexxum goctyna:
http://biblioclub.ru/index.php?page=book &id=208688

4. Maxkaposa, T.B. KoMnbloTepHbIE TEXHOIOTHH B Cepe BU3YaTbHBIX KOMMYHHUKAIUA
[SnexTpounsiii pecype]: pabota ¢ pacTpoBoii rpadukoit B Adobe Photoshop : yueGroe
nocodue / T.B. . - Omck : OMI'TY, 2015. — 240 c.- Pesxum gocryna:
http://biblioclub.tu/index.php?page=book&id=443143

5. XaryHues, A.B. MoHTax KaK 0OJHO U3 CPEICTB XYA0KECTBEHHOM BbIpasuTenpHocTH TB
[Dnextponneli pecype] / A.B. XaryHues. - M. : Jlabopatopus kuury, 2012. - 100 c. Pexim
nocryna: http://biblioctub.ru/index.php?page=book&id=141236KomnbroTepHbIE TEXHOJIOTHH B
Au3aiine cpenrl : y1eb. nocodbue / M. A. Pamesckas. - M. : @opym, 2012. - 304 c.

5.1.2. JlonoJiHHTe/ILHas JIHTEPATypa

1. A606acos M. b. OcHOBBI TpeXMepHOTo MoaeupoBanus B 3DS MAX 2009: yue6Hoe mocobue/
W. b. A66acos. - M. : JIMK-IIpecc, 2009.

2. Adobe Flash CS5 Professional: opununanbHblif yuebHbIi Kype / miep. ¢ aHriL. ¥ pea. M. A.
PaiiTmaHa. - M. : Dkcemo, 2011

3. [llpumeps! MmonenupoBanus B penaktope 3D Studio Max : yuebHo-MeToquueckoe nocobue /
E.N. 3abonoukuit, P.SI. Opkexosckas, [I.3. Xycannos u ap. ; Ypan'AXA. - Ekarepunoypr :
Ypanl'AXA, 2013. - Y. 1. - 66 c. Pexxum nocryna:

4. 3awmka, A.A. Pa3paboTrka koMmnptoTepHblx urp aas Windows Phone 7 ¢ ucnosnb3oBaniem
texnosoruii Silverlight u XNA [DnexTpoHHHBI pecypc]/ A.A. 3auka. - 2-e 3., ucmp. - M. :
Hanuonaneubiit OTkpeITh Y HUBepcuTeT «MHTYUT», 2016. - 751 c. Pexxum goctyna:

5. bopeckogs, A.B. KomnbetoTepnas rpaduka: AMHAMHKA, peajMCTUYeCKUe U300 paKeHUs
[2nexTponnsiit pecype]/ A.B. bopeckos, E.B. Illukus. - M. : luanor-MHU®H, 1995. - 280 c.
Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=54731

6. Monoukos, B.I1. Adobe Photoshop CS6 [3nexTponnslit pecypc]/ B.I1. Mosnoukos. - 2-e u3z.,
ucnp. - M. : Hanmonanensiift OTkpeiTeiit YHHBepcuTeT « MHTYUT», 2016. - 339 c.- Pexxum
npoctyna:http://biblioclub, ru/index.php?page=book &id=429052

7. ®nemunr, b. Co3ganue TpexMepHBIX NlepcoHaxei [DneKTpoHHBIH pecypc]. Ypoku
MacTepcTBa : npakTuueckoe nocobue / b. Guaemunr. - M. : JIMK Ipecc, 2006. - 445 c. Pexum
noctyna: hitp:/biblioclub.ru/index.php?page=book&id=131022

8. Epoxun, C.B. DcTetnka nuphpoBoro M300pasuTeIbHOTO UCKYCCTRa [DIeKTpoHHBIN pecypce]/
C.B. EpoxuH. - Cankrt-Iletepdypr. : Aneteiis, 2010. - 431 c.- Pexxum goctyna:

9. Po3snatosckas, A.I'. Co3aaHue KoMIbloTepHOro BUaeoposuka B Adobe Premiere Pro
CS 2 [OnexTtponnsblii pecypc]/ A.I'. Po3natosckas. - M. : UHuTepHeT-YHUBepcUTeT
Wudopmanyonneix Texnosoru#, 2009. - 80 c.- Pexxum noctyna:
http://biblioclub.ru/index.php?page=book&id=233209

5.2 Y4ebHO-MeTOAHUECKOE 0DecnedeHHe /ISl CAMOCTOSITEIbHOM padoThI

Xyk, IO A 3D rpaduxa u anumanus: MynbTuMeaua [DJIeKTpOHHbIA pecypc] : yuebHOe nocodue :
[1abopatopubiit npaktukym] / KO A XKyxk ; [oTB pen C B MakapoB] - 31eKTpoH TeKCTOBBIE JaH -
Cankr-Iletepbypr ; MockBa ; KpacHogap : Jlawe, 2018 - 207 ¢ - Pexum pocryna:
https://elanbookcom/reader/book/102598/#1



5.3 Ilepevyenb HHPOPMALHOHHDBIX TEXHOJIOTHI, HCMO/Ib3yeMBbIX MPH OCYIECTBICHHH
o0pa3oBaTe/IbHOI0 HpoLecca 10 TUCHHILTHHE, BK/JII0Yasd MepedeHs MPOrpaMMHOro
o0ecrnieyeHHs1 H HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

5.3.1 Ilepeyenp mMporpaMmMHoOro obecne4eHus

Ta6nuna 6
Tun [1O Haszpauue MCTouHkK JocTynHocTs a8
CTYJEHTOB
CBoboaHoe rporpaMMHoe
[Ipuknaguoe 1O b
p anoe | Blender 2.92 obecreyeHue noj TTHUEH3HEH
['padnyeckuit naker GNU General Public License
(GPL)
[Ipuknagnoe [1O Hoct
5 A s YIIHO B
T'padusecckuit naxer dobe Photoshop JlnuenznonHas nporpamMma KOMITBIOTEPHOM
KJacce " B
[Ipuknagxoe 10
Fp . cbnqlelcxnﬁ wa Adobe After Effects |Jluuen3uonnas nporpamMma  |ayAUTOpUsX  JUIA
p ket CaMOCTOSTEILHOM
[Mpuknaguoe I10 Microsoft paboter YpI'AXY
. JIuueH3nOHHas IporpaMMa
OnepaunonHas cuctema | Windows
Hpuxcnansoe ITO Microsoft Jlnuen3nonHas porpamMma
OducHrplii nakeT Office . porp

5.3.2 basbl JaHABIX H HHPOPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI

1. YuuBepcurterckas 6ubimotexa PesxuM Jjroctyna: http://biblioclubru/

2. CnpaBounas npasopas cuctema «Koncysprantl Inrocy Pexxum qoctyna: hitp:/wwweonsultantru/
3. https://wwwadobecom/ru/products/aftereffectshtml

4. Hayunas snextpounas 6ubnanorexa PesxxuM noctyna: https://elibraryru/

5. DnexTpoHHO-O6ubMoTeunas cucreMa «ZNANIUMCOM)» PexuM jpoctyna:

http://znaniumcom

6. DnexTponnas oudbnuoreynas cucreMa «9bC FOPAUT» Pexum moctyna: https://biblio-onlineru/
7. DnekTponHo-61bnnoTeuHas cuctema M3narenscrsa Jlans (ObC) Pexum noctyna:
https://elanbookcom/

5.4 DnexTpoHHbIE 00pa3oBaTEIbHbIE PECYPCHI

1. https://docs.blender.org/manual/ru/2.92/index.html
2. Dnextpoussi yuebusiit kype 3D 'PAOUKA U AHUMAILIMSA Pexum noctyna:

https://moodleusaaaru/
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6 METOIUYECKHE VYKA3AHUS [JS OBYYAIOIUXCHA MO OCBOEHHIO
AU CHHUILJIUHbI

CryaeHr o0n3an:

1) 3HaTh:

- rpahiik y4ebHOrO mpouecca Mo AMCUMILUIMHE (KaJICHIAPHBIH [Tl ayAUTOPHBIX 3aHSATUH M ILIaH-

rpaMK caMOCTOSITeNIbHOM paBoThI);

- IOPAAOK (POPMHPOBAHUS UTOTOBOM OLIEHKH 110 JUCLIUIUIHHE,

(MpenojaBareb Ha ICPBOM 3aHATHM MO JMCUHMILIMHE 3HAKOMHT CTYJEHTOB C NEPEYMCIICHHBIMH

OpPraHU3alMOHHO-METOJUYECKUMHI MaTepUATTAMHU );

2) mocewiaTh BCE BMIBI AyIMTOPHBIX 3aHATHIH (NMPENOJABaTelh KOHTPONHMPYET MOCELICHHME BCEX

BUJOB 3aHATHIH), BECTH CaMOCTOATENBHYIO pabOTy MO AUCLMIUIMHE, HCIONb3Ys JHTEpPATypy,

PeKOMCHI0BaHHYIO B pabouyedl nporpamme IMCHMIUIMHBI M MpeNoJaBaTesieM (IIpernofaBaTellb

nepeacT CMCOK PEKOMEHAYEMOH TUTepaTyphl CTYICHTaM);

3) TOTOBMTbCS M aKTMBHO YYacTBOBATh B ayAHUTOPHBIX 3aHATHSAX, MCIOJB3Ys PEKOMCHIOBAHHYIO

JUTEPATYPy U METOAMYECKUE MaTEPUAITBI;

4) cBOEBPEMEHHO M KaYeCTBEHHO BBITMOJHATH BCE BHBI AyANTOPHBIX U CaMOCTOSTENBHBIX paboT,

NpeIyCMOTPEHHBIX TIpadyKkoM YueDHOro mpolecca N0 JUCHUIUIMHE (TpenojaBaTesb BEICT

HETIPEPBIBHBIM MOHUTOPUHT Y4eOHOU AeATETbHOCTH CTY/IEHTOB);

5) B cIy4ae BO3HUKHOBEHHS 330JDKEHHOCTEHN MO TeKymUM paboTaM CBOECBPEMEHHO 40 OKOHYAHHUs

CeMECTpa YCTPaHWTh WX, BBINOIHAS HEAOCTAOLIME MM HUCHIPABIssl He 3a4TeHHBIC pPaboTHI,

NpeayCMOTpeHHBIe rpadukom ydeOHOro npoliecca (mpernogaBaTesilb Ha OCHOBE JAHHBIX

MOHHMTOPHMHIa Y4YeOHOM JIeATEIbHOCTH CBOEBPEMEHHO MpPEAyNpeXiaeT CTYJIEHTOB O BO3HUKIIHX

3a/I0JDKEHHOCTSIX M HEOOXOAUMOCTHM UX YCTPAHEHUS)

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIUHbI

JUis npoBeneHUs 3aHSATHH HUCHONB3yeTCsl aynuTopus ¢ yuebOHOH wmebeNblo (CTOJNBI, CTYNbs),
COOTBETCTBYIOIIECH KOMMUECTBY CTYAEHTOB, a TAK)KE KOMIIBIOTEPHI C JOCTYIIOM K CETH UHTEpHET M
obecrieyeHHEM JOCTYIIA B 3JICKTPOHHYHO HHPOPMaIlHOHHO-00pa30BaTeIbHYIO cpely Y HUBEpCUTETA

8 ®OH/J OLIEHOYHBIX CPEJACTB JJIS1 IPOBEJEHUS IPOMEXYTOUYHOM
ATTECTALUHN

®oH/1 OLIEHOUHBIX CPEACTB NIPEIHA3HAUEH /ISl OLICHKHU:

1) CootBeTcTBMA (aKTUUECKH JOCTUTHYTBIX KaXJbIM CTYIEHTOM pe3yJbTaTOB HW3Y4YEHUs

JUCLHUNINHB pe3ylnbTaTaM, 3allaHUpOBaHHBIM B (opmaTe JECKPUNTOPOB «3HATh, YMETh, UMETh

HaBBIKM» (1114) ¥ MoJTyYeHUs] HHTETPUPOBAHHON OLICHKH 110 JUCLIUIIIIUHE;

2) VYpoBHs (OPMHUPOBAHUS BIEMEHTOB KOMIICTEHLIMM, COOTBETCTBYIOLIMX 3Taly MW3YUYEHUs

JUCILUITIIIMHBI

8.1 KPUTEPHUHU OIEHHUBAHHA PE3YJbTATOB KOHTPOJIBHO-OHEHOYHbIX

MEPOIIPUSITUA TEKYIUEX U TMPOMEXYTOYHON ATTECTALIMU 11O

JUCHHUIIJINHE

8.1.1 YposeHp (HopMHpPOBAHUS 3ITEMECHTOB KOMMETEHIMM, COOTBETCTBYIOLIMX 3Taly H3YYEHHUS
JUCIMIIHHEL, OLEHUBAETCS ¢ UCIIOIb30BAHMEM CIICAYIOIIUX KPUTECPHUEB M HIKATbI OLIEHOK™




Kpurepuu IIxana ouenox
O TN T p—— YpoBeHb OCBOCHHs JJIEMEHTOB
KOMIIETEHIIN i
OtnuyHo Bricokuit
Xopo1io 3a4TeHo IToBbILIEHHEBIIH
Y 10BJIETBOPUTENILHO Iloporossiit
HeynoneTBopuTensHO He 3aurteno DJIEMEHTHI He OCBOEHEI

*) Onucanue kputepues cM [Ipunoxenue 1

8.1.2 [IpomMexyTOYHas aTTeCTalUs 10 JUCLHUIIMHE NPEICTABNseT cob0i KOMIMIEKCHYIO OLICHKY,

ONpENENAEMYI0 YPOBHEM BBINIOJIHEHUS BCEX 3aIlJIAHMPOBAHHBIX KOHTPOJBHO-OLEHOUHBIX
meponpusatii (KOM) Hcnone3yemslit Habop KOM nmeeT clieyrolnyo XapakTepUCTHKY:

Tabanna 7
Ne
o/ ®opma KOM Cocras KOM
1 [loceleHue ay IMTOPHBIX 3aHATHH —
2 Brinonnenue rpadbuyeckux 3anaunit Pasnena 1,2,3.4, 5,6 20 3agannii

3 3auét (3-7 ceMecTphi)

Broinonuenude 3aganui
ceMecrtpa

4 3aueT c oleHKoH (8 cemecTp)

25 BOIIpOCOB
3amuta noptdoruo

XapakTepucTuka cocTtaBa 3agaHuit KOM npuBenena B pasnene 83

8.1.3 Ouenka

3HAHUH,

YMEHHMM H HaBBLIKOB,

MPOACMOHCTPUPOBAHHBIX

CTYACHTaMU IIpH

BBIIIOJTHEHHHW OTAEJBHBIX KOHTPOJBHO-OLICHOYHBIX MCpOHpHS{TI/Iﬁ U OLIEHOYHBIX 3aJaHUH,
BXOOAIIHUX B HX COCTaB, OCYIIECTBJIACTCA C NPUMCHCHUEM CHCIIYIOH_ICﬁ HIKaJIbl OUCHOK H

KpUTEPUEB:

YpoBHHU OUeHKH
JOCTHKEHHH
CTYJAEHTa
(ouenkn)

Kpnrepun
AJIA onpe/jeeHNs YPOBHS J0CTHKeHHH

BBIITOJIHEHHOE OLICHOYHOE 3aJdHHE:

IIkana omneHox

Bricokuii (B)

COOTBETCTBYET TpeOOBaHUAM*, 3aMeUYaHUI HET

OtnuyHo (5)

COOTBETCTBYET TpeboBaHusIM*, HMEIOTCS
Cpeanuti (C) 3aMeyaHusl, KOTOpbIE HE TpebyroT Xopowo (4)
0053aTENBHOrO YCTPAaHEHHUS
. HE B MOJIHOH Mepe COOTBETCTBYET | Y AOBIETBOPUTEILHO
IToporossiit (1T) . P y P
TpeGoBaHUsM™, ecTh 3aMcUYaHUS (3)
HE COOTBETCTBYET  TpeOOBaHUSIM™,  HMeeT
. HeynoBneTBopuTenpH
Hepocrarounsiit (H) | cymiecTBeHHbIC OIIHOKH, Tpebyroniue 0(2)
UCTIpaBJIEHUS -
OueHka

Her pesynprata (O)

HC BBIITOJTHCHO HJIM OTCYTCTBYET

HE BBICTABJIACTCA

*) TpebGoBaHus U YPOBEHb MOCTHIKCHHIl CTYIAEHTOB (COOTBETCTBHE TPEOOBAHUAM) IO KaXKAOMY

KOHTPOJIbHO-OICHOYHOMY MCEPONPHATHIO OHNPEACNACTCA € YYETOM KPHUTEPHUEB, NPHUBCICHHBIX B

[Ipunoxenun 1
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8.2 KPUTEPUU OLEHUBAHMUSI PE3YJIbTATOB NPOMEXYTOYHON
ATTECTALIUU TIPU HCIHOJB30OBAHUU HE3ABUCUMOIO TECTOBOTIO
KOHTPOJIA
Ilpy mpoBeseHMM HE3aBUCHMOrO TECTOBOrO KOHTPOMS Kak (OpMbI IIPOMEXYTOUHOM

aTTCCTAlNK [PUMEHSACTCS METOAMKA OLEHWBAHWs PE3YIbTAaTOB, NpejlaraeMas pa3paboTuHKaMH

TECTOB

8.3 OLIEHOYHBIE CPEACTBA JJIsA HNPOBEJIEHUS TEKYIIEX 141
IMPOMEKYTOYHON ATTECTALIUH

8.3.1 llepeuyeHn rpaduuecKHX 3aJaHHIi:

3 cemecTp

3ananue Ne 1: MozenupoBHHe TPEXMEPHOM CLEHBI U3 rpaQUIECKUX TPHUMUATHROB

3ananue Ne 2: TekcTypupOBaHHUE CLEHBI, TOCTAHOBKA CBETA, PEHIAEPUHT

4 cemecTp

3ananue Ne 1: [IpocToii CKyIbITHHT mepcoHaxa u3 chep.

3ananue Ne 2: [ToauronanpHoe MOJEIMPOBAHHIE IEPCOHAKA,

3ananue Ne 3: Pa3BepTka, TEKCTYpUpOBaHHE NIEPCOHANKA.

3ananue Ne 4: [locTaHOBKa MmepcoHaxa B 1MO3Y.

S cemecTp

3ananue Ne 1: PazpaboTaTh okpyXeHuUe st TOKAIIMK BBIGPAHHOTO CIOXKETA.

3aganue Ne 2: [Togo6paTe ocBelneHHe i pa3pabaThiBAeMO# JIOKALKH.

3aganue Ne 3: [ToAroTOBUTH Matepuasibl 1 pa3padaTeiBaeMOi JOKALKH.

3aganue Ne 4: PazpaboTaTh MHTEPAKTUBBI AJI TOCTPOSHHOM JIOKALIUH,

6 cemecTp

3aganue Ne 1: IlpoBecTH CKYNBNTHUHT BBIOPAHHOTO XHBOTHOIO M3 MOnuc(epsl CTaHIAPTHBIMU

KHCTSIMHU.

3amanue Ne 2: Paspabotate nmepcoHaxk Ha 0aze Z-cep M NMpoOBECTH AajbHEHINHH CKYJIBINTHHI

JeTajed KOCTIOMA U KOXU OTKPBITHIX Y4aCTKOB Tefa.

3ananue Ne 3: [TpoBecTu CKYJBIITHHT IEPCOHAXA C JeTaJIbHON HACTPOUKOU KUCTEH.

3aganue Ne 4: [IpoBecTu CKYJNBITUHT IEPCOHAXKA METOJAMH TOJIUPUCOBAHUS.

3amanue Ne 5: Pazpaborare 3-5 MaTepuasioB a1 MOACIH CKYJIbIITHHIA.

7 cemecTp

3aganue Ne 1: Paspabotate 3-5 TekcTyp B MporpaMMe KJIacCHYECKOTO TEKCTYpUPOBAHHUS.

3aTeKCTypUpPOBATh OPraHUUECKYO MOJIEb.

3amanue No 2: Pazpaboratrh 3-5 TEKCTYp B IporpaMMe MpolelypHOro TEKCTY pUPOBAHHUS.

3ananue Ne 3: [IpoBecTH 3ameKaHHue TEKCTYP B IpOTpaMMe KJIaCCHUYECKOTO TEKCTYPHPOBAHHA.

8 cemecrp

3aganue Ne 1: Pa3pabotaTh GoTopeaiucTuuHOEe TpeXMEPHOE U300 paXKEHHE.

3amanue Ne 2: [IpoBecTH BM3yalu3alWIl0 TPEXMEPHOW MOJENM B BBIOpAaHHON mnporpamme

BU3YaJIU3ALUH.

8.3.3 IlepeueHb BONPOCOB K 3a4€Ty € OLCHKOM:
1. OyHKUMOHAIBHLIE BOSMOXXHOCTU COBPEMEHHBIX MPUTIOKEHUHN U Cpell ¢ MMMEPCHBHBIM
KOHTEHTOM.
2. PaboTa co CTaTUYHBLIMH WU JUHAMHUYHBIMH OOBEKTaMU B MPUJIOKEHHUSAX M Cpellax ¢
UMMEPCUBHBIM KOHTEHTOM.
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3. Pabota ¢ ocBelIeHNEM B IPUIOKEHMAX M CPEJaX ¢ MIMMEPCHBHBIM KOHTEHTOM.

4. Pabora ¢ MarepuantamMu B NPUIOKEHUSIX U CPENAX C HMMEPCHBHEIM KOHTEHTOM.

5. Paborta ¢ ayquo B NPUIOKEHUSX U CPEax ¢ HMMEPCUBHEIM KOHTEHTOM.

6. ANTOPUTM CO3/aHHsl BUPTYaILHOrO MUPA.

7. TlpyMHUMIBI CKYJIBITHHTA.

8. Pabora ¢ momucepamu u Z-cpepaMut B CKYJIBITHHTE.

9. Paborta ¢ KMCTAMH B CKYJILIITUHTE.

10. ITapameTpuyeckue 0ObEKTH B CKYJILNTHHTE.

11. Onepauus npoeunpoBaHys B CKYIBITHHIE.

12. IIlpMHLHTIBI NONTUPUCOBAHKS B CKYJIBIITHHTE.

13. OCHOBBI BU3yaTU3allK B CKYJILIITHHIE.

14. McTOUHUKY CBETA B CKYJBIITHHTE.

15. MaTepuasbl B CKyBITUHHTE.

16. TIpMHIMIIBI KJTACCHYECKOTO TEKCTYPHPOBAHUS.

7. IIpuHIMIIBI TPOLEYPHOTO TEKCTYPHPOBAHUS.

18. ANropuTMBI CO3AaHUS TIOMYISIPHBIX TEKCTYP.

19. PaboTa co cBeTOM B mporpaMmax TEKCTYpPHPOBAHUSI.

20. 3amekaHue TEKCTYp B MpOrpaMMax TEKCTYPHUPOBAHMS.

21. CoBpeMeHnHble TpeOOBaHMUS K CIleLMATHCTaM, pabOTAIOIIUM B OOJACTH KOMMBIOTEPHOMH
rpaduku

22. OCHOBHBIE MOJIOXEHUS B CO3J[aHNH (HOTOpeanucTHUHEIX 3D-n300pakeHnil.

23. OcHOBHBIE NTONOXEHUS (HU3UKH KOMIMBIOTEPHOH TpauKy.

24. Heobxoaumoe anmnapaTtHoe 1 MporpaMMHoe obecreyenue 3D-rpaduku.

25. O630p MOMYNSAPHBIX BU3YyaJIH3aTOPOB.

Kpurepnu ouenku nudpepeHunpoBaHHOro 3auera

OueHKa «OTIMYHOY, «3a4TEHOY

—  CHCTEMATU3HPOBAaHHbIE, IMYOOKHE W MOJHbIE 3HAHWS MO BCEM pa3jenaM AMCUMIJIMHbBI, a TakKe MNo
OCHOBHBIM BOMNPOCAaM, BbIXOALIMM 32 Npeaesnbl y4eOHON nporpaMmsi;

—  TOYHOE MCMNOJIb30BAHHE HAYUYHOH TEPMUHOMNOIMMH CHCTEMATHHECKH IPAMOTHOE H JIOTHYECKH NPaBHAbHOE
U3JI0KEHHE OTBETa Ha BOMNPOCHI;

— Oesynpe4yHoe BnadeHWE WHCTpyMeHTapueM y4eOHOM AHMCUMNIIMHBL, yMeHue ero 3ddeKTHBHO
HCTIONb30BATh B IOCTAHOBKE HAYYHBIX M NPaKTHUECKHX 3a/1a4;

—  BbIpaX€HHas CNOCOOHOCTb CAMOCTOSTENbHO W TBOPYECKM peliaTb CIOKHble nNpobieMbl W
HECTaHapTHbIE CUTYALIHMU;

—  MNOJIHOE H INyOOKOe YCBOEHHE OCHOBHOM W AOMONHUTENbHOW IMTEPATYpPbl, pEKOMEHAOBAHHON yueOHOH
nporpamMMoi No AWCUMIIIMHE;

—  YMEHHE OPHEHTHUPOBATbCA B TEOPHUAX, KOHUENUHAX M HanpaBlEHMAX AWCLMIUIMHBI M JaBaTb MM
KPUTHYECKYIO OLIEHKY, UCMOMb3YS Hay4HbIE JOCTHIKEHUSA IPYTUX AUCLMIUIHH;

— TBOpYECKas camMoOCToATeNbHas paboTa Ha NpaKTHUYECKHX/CeMUHApCKHMX/NabopaTopHbIX 3aHATHIX,
AKTHBHOE y4acTHe B IrpyNnoBblX 00CYKAEHHAX, BbICOKMH YPOBEHb Ky/IBTYPbl HCTIONHEHHS 3aaHH;

—  BBICOKHH YpOBeHb c(hOPMUPOBAHHOCTH 3asBIEHHBIX B pabouell nporpaMme KOMNETEHLHH

OueHKa «XOpoLIO», «3aYTEHOY

=  JOCTaTOYHO NOJHLIE W CHCTEMATH3UPOBAHHbIE 3HAHUS MO AUCLMIIIHHE;

—  yMEHHE OPUEHTHPOBATLCS B OCHOBHBIX TEOPHAX, KOHUEMNLHAX U HaNpaBleHUsX AUCUMIIIMHBI U AaBaTh
MM KPHTHYECKYHO OLEHKY;

—  HCMNONb30BaHHWE HAayYHOH TEPMHHOJIOTMH, JIMHFBUCTHUYECKH W IJIOTHYECKH [MpPaBHIIbHOE H3JI0KEHHE
OTBETA Ha BOMPOCHI, yMEHHE Aes1aTh 000CHOBAHHbIE BBIBO/IbI;

—  BllaJicHUEe MHCTPYMEHTapHeM MO AWCLUMIIUHE, YMEHHE ero MCMO/b30BaThb B MOCTAHOBKE W pELUEHUH
Hay4uHbIX U NpodecCHOHATIbHBIX 3a/1a4;

—  YCBOGHME OCHOBHOH W JOMOJHWTE/bHOH NHTEpaTypbl, PEKOMEHAOBAHHOH yuyeOGHOW nNporpamMMol no
JMCLMIIIMHE;

—  caMmocTosTesbHas paboTa HA MPAKTHYECKMX 3aHATHAX, Y4acTHE B IPYNNOBbIX OOCYIKAEHHAX, BLICOKHH
YPOBEHb KyNbTYpPbl HCNOJMHEHHS 3aAaHUH;

—  cpeaHHi ypoBeHb chOPMHUPOBAHHOCTH 3asiBjIeHHbIX B pabouel nporpaMme KOMNeTEeHUHH
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OlleHKa «YJ0BNETBOPUTENLHOY, K3a4TEHOY

—  ZIOCTAaTOYHbIH MMHMMaNIbHBIH 00bEeM 3HAHUM MO AMCLUMILTHHE,

~  YCBOCHHE OCHOBHOMH NMTEpaTypbl, PEKOMEHI0BAHHON yueGHON NporpaMmoii;

~  YMCHUC OpHEHTHPOBATLCA B OCHOBHbIX TEOPHAX, KOHUEMUHAX W HaMpaBjieHHAX MO AMCLMIUIHHE W
JaBaTb UM OLIEHKY;

~  HCMO/b30BAHHE HAYYHOH TEPMHHONOMMH, CTHIMCTHYECKOE M JIOMMUYECKOE H3TOKEHWE OTBETA HA
BOMPOCbI, YMEHKE [€NaTh BbIBO/IbI 6€3 CYLIECTBEHHbBIX OLUHOOK;

~  BJANEHHE WHCTPYMEHTapHEM YYeOHOH JHMCUMIIHHBI, yMEHHE €r0 HCIONb30BaTh B PELIEHHH THIOBbIX
3a1a4;

~  YMEHHE NOA PYKOBOJACTBOM IMPENOaBaTeNs PELIATh CTaHAApPTHbIE 3a1aUH;

— paboTa MOA pyKOBOJACTBOM MpeNojaBaTensi Ha MPAKTHHECKHX 3aHATHAX, NOMYCTHMBbIM YPOBEHB
KYJbTYPbl HCTIOJTHEHHUS 3aaHH

~  JOCTaTOYHbIH MHHWMallbHbIH ypOBeHb CHOPMHPOBAHHOCTH 3asBlEHHbIX B paboueii nporpamme
KOMMETEHLUH

OlleHKa «HEYOBIETBOPUTENLHOY, KHE 3A4TEHOY

—  (QparMeHTapHble 3HAHUS MO AMCLMILTHHE;

=  OTKa3 OT OTBETA (BbINONHEHHA NMUCbMEHHOMN paboTh);

—  3HAHWE OTAC/bHBLIX HCTOUHHWKOB, PEKOMEHIOBAHHbBIX YUeOHOM MPOrpaMMoii Mo AUCLUILIHHE;

—  HEYMEHHE MCMO/b30BaTh HAYUYHYHO TEPMHUHOOMUIO,

—  HanuuHe rpy0six oLKGOK;

—  HH3KHH YPOBEHb Ky/NbTYpPbl HCTIOJIHEHHS 3aJaHHH;

~  HM3KHH ypoBeHb CHQOPMHPOBAHHOCTH 3asBIEHHbIX B pabouel nporpaMme KOMMETeH UMM

Patouan nporpamMMa JTHCHHIIJIHHBI COCTaBJICHA aBTOpaMHu:

No VYyenas
u /;] Kadenpa CTENEHb, JomKHOCTB ®H1O [Tonnuce
y4EHOe 3BaHue
Kadenpa
NPHUKJIAAHOH Crapumii
1 MaTEeMaTUKH U npenogasare | A.A. MyxapkuHa
TEXHUYECKOU JIb
rpadguku
Kadenpa
MPUKIaTHOK
2 MaTeMaTUKHU U JIOLUEHT JIOUEHT T.B. Yepusikoa | ~
TEXHUYECKOH
rpapuku
Pabouas nporpaMma QUCHHNIHHBI COrJIACOBAHA:
3aseayromuit kabeapoi [IMuTIl’ C.C.TutoB
Hupextop oudanoreku Ypl'AXY H.B. Hoxpuna
HexaH gakynpreTa qu3aifHa H. C. 3ybosa !
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Kpurepuu ypoBusi copMHPOBAHHOCTH 3JIEMEHTOB KOMIIETEHLUHH HA dTale H3y4eHHU s JIHCIHILIMH b
¢ HcToJIb30BaHUEeM QOH/IA OLEHOYHBIX CPEeICTB

IIpuaoxenne 1

IIpH3HAKH YPOBHS H YPOBHH OCBOEHHS 3/IEMEHTOB KOMIETeHIHH
KomnoneHTbl
KOMIIeTeHU Ui . . . KomnoHneHTbI
Heckpunropsl Bbicokuii HoBbimeHH b Hoporosbirii
He 0CBOEHbI
CTyEHT NEMOHCTPUPYET 3HAHUA W MOoHUMaHue B obaacti | CTyaeHT Ctyaeut CtyneHT CtyneHt
3 . M3YYeHUs, HEOOXOAUMbie IS [POAOKEHU OOyueHHs | JIEMOHCTpUpYeT JNEMOHCTPUPYET JNEMOHCTPHPYET | AEMOHCTPUPYET
HAHHUSA . N . .
W/MAU  BBLIMOMIHEHUS TPYAOBbIX (GyHKUMH W JaeHcTBHH, | BLICOKMH YPOBEHb | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CBSI3aHHbIX C MpohECCHOHANBbHON eI TeNbHOCTBIO COOTBETCTBUS TpeOOBaHUAM TpeboBaHUAM TpeboBaHUSAM
TpeboBaHHsAM JOECKPHITOPOB OECKPHITOPOB JNECKPUITTOPOB
CTyieHT MOXET MPUMEHATH CBOW 3HAHWS W MOHWUMAHWE B
JECKPUIMTOPOB, Huke 90%, Ho He | Huxke 70%, HO MEHee 4eM Ha
KOHTEKCTaX, MPE/ACTABIEHHbIX B OLECHOYHBLIX 3aJaHHsAX, W N
N paBHbIA WK MEHee YeM Ha He MeHee ueM Ha | 50%
Ymenns HEOOXOAMMBIX ANl MpPOJOMKEHHS  OOyueHMs  W/HIH .
. " . Onu3kuii k 100%, | 70% 50%
BbIMOJHEHUS TPYNOBbIX (BYHKUMH W JeHCTBHI, CBA3aHHBIX
o HO HE MCHEe UeM
¢ npodeccHoHanbHON NeATENbHOCThIO
90%
CTyneHT JeMOHCTPUPYET HABbIKH W OMNbIT B _00AacTH
U3YUEHHS
JIHYHOCTHbBIE
CTtyneHT ¢nocofeH BbIHOCKTh CYIKAEHUS, AeaTb OLeHKH W
Kayecrsa
( (hOpMyYJIMPOBATH BbIBOJIL! B 00JACTH H3YUEHH S
yMeHus
CrtyneHr Moxer coobuare coOCTBEHHOE MOHUMAHHE,
B 00yueHun)
YMEHM M AedATeNbHOCTH B 00NacTH  W3yueHHs
MPeno1aBaTenio U KonJieraM CBOEro YpoBHs
Ouenka no ANCHHNJIHHE O1a Xop Ynosa Heyn

*) KoHKpeTHbIe 3HAHUS, YMEHUS H HABbIKK B 0GJIaCTH HU3yUdeHHs onpeaensiores B paboyel nporpaMme AHCLMIIHHbL 1M 13
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