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AHHOTANUA

Hucuunnuna «KomnbioTepHas rpaduka» BXOAUT B 00pa3oBaTelbHYIO MPOrPAMMY
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpPaBICHHIO MOATOTOBKH/
crenuanbHocTH  09.03.03  «[IpuknagHas wuHbopmaTuKa» HampaBiaeHHOCTH «lIpukiamHas
uHpopMaTrKa B MHPOpMaITMOHHOU cdeper. uciumumna peanusyercs kapeapoid «Ned1y.

I[I/ICHI/IHJ'II/IHa HallcJICHa Ha (bOpMI/IpOBaHI/Ie Y BBIITYCKHHKA CIICAYIOMNX KOMIICTCHITUH .

YK-2 «CnocobeH ompeensTs Kpyr 3agad B paMKax IMOCTaBJICHHOH LENH U BBIOMPATH
ONTUMAJILHBIE CIIOCOOBI MX PEIICHUs, UCXOJIS U3 JCHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIHXCS
PECYPCOB U OTPAHUYECHUI

YK-6 «CnocoOeH ymnpaBisiTh CBOMM BpEMEHEM, BBICTpauBaThb M PEATU30BLIBATDH
TPACKTOPHUIO CAMOPA3BUTHSI HA OCHOBE IPUHIIMIIOB 00OpPa30BaHUsI B TEUEHHUE BCEH JKU3HU»

OIIK-2 «Cnoco0eH NOHMMAaTh MTPHUHLHUIBI PaOdOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTMII W MPOTPAaMMHBIX CPEACTB, B TOM UYHCJIE OTEYECTBEHHOTO IPOW3BOJICTBA, M
MCIIOJIb30BATh UX MPH PEIICHUH 3a7a4 TPO(hecCHOHATEHOM NeSTEIIbHOCTI

CopepxaHue NUCUMIUIMHBI OXBaThIBAa€T KpPYI BOIIPOCOB, CBS3aHHBIX C OCBOEHUEM
OCHOBHBIX TEOPETUUECKUX 3HAHUH, YMEHUH U NMPAKTUYECKHX HABBIKOB B 00JIACTH COBPEMEHHBIX
CHCTEM KOMITBIOTEPHOH TIpaduKu, METOJOB TPEACTABICHUS TpapuuecKux HU300paKeHHIA,
TPEXMEpHBIX JAaHHBIX M HX TE€OMETPUUYECKUX IpeoOpa3oBaHUM, CHOCOOOB pPeaTMCTUUHOM
BU3yalIM3aluul M300pakeHUH, a TakXKe OCHOBHBIX o0jacTel UX INPUMEHEHHs Mpu
IPOEKTHUPOBAHUHU I10JIb30BATEIbCKUX MHTEp(ENCcOB MO TroToBoMy o00pa3ly U pa3paboTke
TpeOOBaHUII KOMIIOHEHTOB UH(OPMALIMOHHBIX CUCTEM U MPOTPAMMHBIX KOMILJIEKCOB.

[lpenoaBaHre IUCIHMILIMHBI MPEIyCMATpUBACT cleayromue (OpMbl  OpraHU3allu
y4eOHOro mporecca: JEKIMH, J1adopaTopHbie pabOThl, CaMOCTOSTENbHAas paboTa CTy/ACHTA,
KOHCYJIbTAIINH.

IIporpamMmmMoil AMCHUIUIMHBI TNPEAYCMOTPEHBI CIEAYIOLUIME BHIbI KOHTPOJA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTeCTalMs B (hopMe dK3aMeHa.

OO0mast TpyAO€MKOCTh OCBOCHHUS IUCIMIUIMHBI COCTaBIIA€T 4 3a4eTHBIX €IUHUILI, 144
qaca.

SA3bIK 00yueHUs O JUCHUIUIUHE KPYCCKHUI»



1. IlepeuyeHb MIAHHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHUIIIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[lenpro mpenojaBaHus JAUCHUIUIMHBI SBJSICTCS MOJYYEHUE CTYACHTaMH HEOOXOIMMBIX
3HAaHWW, yYMEHUW W HaBBIKOB B O0JIACTH MPOCKTHPOBAHHS HWHTEPAKTUBHBIX HHTEP(EHCOB
KOMIIBIOTEPHON TpadUKH, METOIOB MPEACTABICHUS TEOMETPUUECKUX O0BEKTOB MaTEMaTHIECKIX
U QITOPUTMHUYECKHX OCHOB HX MpeoOpa3oBaHUs, CTPYKTYP TPEXMEPHBIX TaHHBIX, CIIOCOOOB MX
BU3YaIH3aIUU ¥ IPUMEHEHHUS [P MPOCKTUPOBAHUH TIPOTPAMMHOTO 00€CIICUCHHUS.

1.2. JlucummimHa BXOJUT B  COCTaB  4YacTH, (OpMUPYeMOH  y4aCTHUKaMHU
00pa3oBaTesbHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (J1ajee —

OI1 BO).

1.3. TIlepeueHb MIAaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCUUIUINHE, COOTHECEHHBIX C

MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbprare m3zydeHus: QUCHUIUIMHBI OOYYaIOIIMICS JODKEH 001aiaTh CISAYIOIIMMEI
KOMIETSHIMSIMH WM WX 4acTaMu. KoMIeTeHIIMN U MHAUKATOPbl X JOCTHKEHUS TPUBEJICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS
Kareropus (rpynna) Konu Konx n HanMeHOBaHME HHIMKATOpa
HAaMMEHOBAHHE
KOMIIETEHILIUH JOCTH>KEHHS] KOMIIETEHIIUU
KOMITETCHIINH
YK-2 Cnocoben
ONpeNEeNsTh Kpyr
3a/1ay B paMKax
noctaBiienHoi en | Y K-2.3.3 3HaTh BO3MOXHOCTH U
U BbIOUpaTh OTpaHUYEHUS TPUMEHEHUS IUPPOBBIX
ONTUMAaJbHBIE MHCTPYMEHTOB JIJISl PEILICHUSI TOCTABJIEHHBIX
YHuBepcalbHbIe
CIOCOOBI X 3a1a4
KOMITETCHIINH
pemenus, ucxond u3 | YK-2.B.3 BrianeTs HaBbIKaMHU
ACUCTBYIOMNX UCIOJIb30BaHUS IU(POBBIX CPEACTB A
NPpaBOBBIX HOPM, pelIeHHs TOCTAaBJICHHOM 3a1a4u
UMEIOIIHNXCS
pECYpCOB U
OTpaHUYEHUI
YK-6 Cnocoben
YIPaBJISTH CBOUM
BpEMEHEM,
BBICTpPaWBaTh 1
P VYK-6.Y.2 ymerb HaxoIuTh UHPOPMAIUIO U
YHuBepcanbHble peann30BbIBAThH
WCIIOJIH30BaTh MU(PPOBHIE HHCTPYMEHTHI B
KOMITETCHITH TPACKTOPHIO
[EeNSIX CaMo00pazoBaHus
CaMOpPAa3BUTHUSI HA
OCHOBE TIPUHITUTIOB
o0Opa3oBaHus B
TEUEHHE BCEU KU3HU
OIIK-2 Cniocoben OIIK-2.3.1 3HaTh COBpEMEHHbIE
MOHUMATh WH(pOpPMAITMOHHBIE TEXHOJIOTHH H
MIPUHLUIIBI pa0OTHI MIpOrpaMMHBIE CPEJCTBA, B TOM YHCIIE
OdwenpogeccronatyHpie apen pao O”II?CLISCTBGHHOFOPH 01/1313’0)1<:T3a npu
KOMITETEHITH COBPEMEHHBIX p » TIPH
UH()OPMAIMOHHBIX pelieHny 3a1a4d npodeccuoHaIbHOMI
TEXHOJIOTHI 1 JEATEIbHOCTH
[TPOTPAMMHBIX OI1K-2.VY.1 ymeTs BEIOMPATh COBPEMEHHBIC




CPEJICTB, B TOM
qucIie
OTEYECTBEHHOT'O
MIPOU3BOJICTBA, U
HCIIOJIb30BATh UX
MIPU PEILICHUH 3a/1a4
npodeccuoHanbHOM
JIeATETbHOCTH

nH(OPMAaLIOHHBIE TEXHOJIOTUU U
pOTpaMMHBIE CPEACTBA, B TOM YHUCIIE
OTEUYECTBEHHOI'O MTPOU3BOJICTBA, IPU
peleHnt 3a7a4d IpoQecCuoHaNbHOM
JeSITEIIbHOCTH

OIIK-2.B.1 Bnagerh HaBbIKaMU IPUMEHEHUS
COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTHI M MPOTPaMMHBIX CPEJICTB, B
TOM YHCJI€ OT€UECTBEHHOTO MPOU3BO/ICTBA,
P PEIICHUH 3a/1a4 TpoecCHOHaTbHON
JIeSITEILHOCTH

2. Mecto mucuumiiuHbl B cTpykType OIT
HucnurnuHa MokeT 0a3upoBaThCsl Ha 3HAHUSX, paHEe MPUOOPETEHHBIX O0YUYAIOIIUMUCS

IIpU U3YUCHUH CIICAYIOIINX NUCHUIIINH:

— «MaremaTnka. AHaIMTUYECKAsi TEOMETPHS U JIMHEIHast anreOpay;

— «udopmarukay,
— «OCHOBBI TPOrPaMMHPOBAHUS.

3HaHI/I$I, INOJIYYCHHBIC TIpH HU3YUYCHUU MaTcpualia ,HaHHOﬁ JUCHUINIIMHBI, HMMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TAK U MOT'YT MCII0JIb30BATHCA IMPU U3YUCHUHN APYTUX AUCHUIIINH

- ((HpI/IKJ'Ia)IHbIe MCTOABI OIITUMHU3 AU,
- ((My.]'ILTI/IMeI[I/Ia TCXHOJIOTUN»,

— «lludposas obpaboTka ayuo U B0 HHPOPMAIITHNY.

3. O0beM U TPYA0EMKOCTh TMCIHIIJIHHBI

[lannsle 00 oOmemM oObeMe AMCHUUILIUHBIL, TPYAOEMKOCTH OTIEJIBbHBIX BHJIOB y4eOHOMU
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabnue 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUTIITUHBI
TpynoemMKocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowasn mpyooemkocmo oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144
U3 nux uacoe npakmuueckoi no02omoeKu
Ayoumopnuie 3anamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue  3anatus - (I13),
(gac)
nabopaTtopubie padoTs (JIP), (uac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (qac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnas padoma, Bcero (4ac) 22 22
Buo npomesxcymounoii ammecmayuu’. 3a4er, k3. ks,
nudd. 3auer, sx3amen (3auer, Hudd. 3ad, Ix3.**)

F*x

IIpumMeuaHnue: kaHaUIATCKUI SK3aMEH




4. Copep:xkanue QU CHUNIHHBI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 pa3ieiaM U BHAaM 3aHATHI

Paznaenbl, TeMbl JUCITUTIIIMHBI K UX TPYAOEMKOCTh ITPUBECHBI B TA0IHUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHMHBI, UX TPYA0EMKOCTh

Paznensl, TeMbl AUCHUITITHBL Jlexmma | 113 JIP KII CPC
’ (gac) (C3) | (uac) | (wac) (gac)

Cemectp 3

Paznen 1. OcHOBHBIE aCTIEKTHI KOMITBIOTEPHON 4 2

rpaduKy.

Paznen 2. CuctemMbl KOOPAWHAT, TEOMETPHICCKHE 4 8 )

npeoOpa3oBaHus U IPOSKIIMH B KOMITBIOTEPHOH TpaduKe

Pasnen 3. Monenu reoMeTpu4ecKiuX 00bEKTOB, UX BUIBI 6 4

u cBoicTBa. CTPYKTYpBI JaHHBIX

Paznen 4. Konnenun uaTepdeticoB mporpamm 2D/3D

rpaduku. ['padpudeckue penakropsl. [IpoexTrpoBanue 4 2 2

MPOTOTHUIIA HHTEpeiica.

Pazgen 5. Mogenu u meToasl ocBemieHus. I{BeToBbie 4 10 4

MOJCJIN. Tunel HICTOYHUKOB CBETA.

Paznen 6. MeTonp! MOBBIICHUS peaTucTUIHOCTH 3D-clieH 6 10 4

MIpH BU3yaln3anny. Pactepuzamus, TeKCTypupOBaHue.

Paznen 7.AnnapatHo-nporpaMMHbIE CTaHIAPThI 6 4 4

KOMITBIOTEPHOW TpaduKu. AJTOPUTMBI ONITUMH3AIINH.

HUroro B cemectpe: 34 34 22
Hroro 34 0 34 0 22

IIpakTHueckas MOArOTOBKA 3aKJIKOYAETCS B HEMOCPEICTBEHHOM BBIITOJIHEHUHU
00y4arolMUCs ONpeAETICHHBIX TPYIOBBIX (YHKIIHM, CBA3aHHBIX ¢ OyAyIIeit
npodecCHOHATIBHOMN 1 TeTbHOCTBIO.

4.2. Copep:xkaHue pa3iejioB U TeM JIEKIHOHHBIX 3aHATHI

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUH TIPUBEAEHO B TabmuIe 4.

Ta6nHua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Homep
pa3aeia

HasBanue u CoACpKaHuE pa3aejioB U TEM JEKINUOHHBIX 3aHSTHH

Tema 1.1. OcHOBHBIE 1IeNH U 33Ja4u AUCHUIUINHEI. [IoHATHE reoMeTprUYecKoro
o0bekTa u rpaduueckoro uzodpaxxenus. Buasl komnberorepHoii rpaguku: 2D, 3D,
¢dpakransl. OnpeneneHus 1 0COOEHHOCTH PacTPOBOM M BEKTOPHON IpaduKu.
TpexmepHas U MHTEpaKTUBHAs KOMITbIOTEpHas rpaduka. ObmacTu npuMeHEeHUs
KOMITHIOTEPHOU rpaduKu.

Tema 1.2. OcoGeHHOCTH 3pUTENBHOM CUCTEMBI YellOBeKa MPH BOCIPUSATHH
npoctpancTBa. KonuentyansHas moaensb 3D-cuensl. Mozens kKaMepsl.

Tema 2.1. Cuctemsl koopauHat. DakTopsl KiIaccu(PUKAIUN TEOMETPUIECKUX
npoekuuii. OCHOBHBIE BUABI IPOEKLNI: LIEHTPAIbHBIE U MTApAJJIEIbHBIE.

Tema 2.2. 'eomerpuueckue npeoOpazoBanusi: ApduHHbIE Tpeodpa3oBaHus,
peoOpa3oBaHus MPOCTPAHCTBA, OHOPOIHBIE KOOpAUHATHI. MaTpuiHOe
IpeJCcTaBIeHUE MpeoOpa30BaHil Ha TIIOCKOCTH U B MpocTpaHcTBe. Kommnoszunus




peoOpa3oBaHU.

Tewma 3.1. Moaenu reoMeTpuYecKux 00BEKTOB, UX BUBI U CBOMCTBA. BhImyKIbie
MHOT'OYTOJIbHUKH ¥ MHOTOTPAaHHUKH. MOJIeH IByMEPHBIX 00bEKTOB:
KOOpJMHATHBIE, aHATTUTHYECKHUEe. MOJIeI TPEXMEPHBIX 0OBEKTOB: KapKACHBIE,
crutoHble. Critaitnel U KpuBbie bezbe. CTpYyKTYpbl JaHHBIX TEOMETPUUYECKUX
0OBEKTOB.

Tema 3.2. [lonsiTue TpUAHTYISAUUKU. AJTOPUTMBI TPUAHTYJISIUU. TpUaHTyIsust
JlenoHe u e€ peanu3anus Ha npakTuke. [IpuMepsl HCIOIB30BaHUA TPUAHTYIIALIUH.

Tewma 4.1. Yenoseko-mamuHHbIM nHTEpdeiic. Konnenmuun naTepdeiicoB mporpamMmm
2D/3D rpaduku. I'padudeckre peaakTophl.

Tema 4.2. IlpuHnuns! mocTpoeHus rpaguyeckux cucteM. TeHIeHIIMH TOCTPOCHHS
COBPEMEHHBIX IpaUuecKux cucTeM: rpaduueckoe aApo, IpUI0KeHu,
MHCTPYMEHTAPHH [UId HanmucaHus npuioxkeHuil. lurepdeiicel — nosnp3oBarens,
MPUKIIQJHOTO IPOrPaMMHOI0 0OecIieyeHusl.

Tema 5.1. OcoGeHHOCTH 3pUTENIBHOM CUCTEMBI YEJIOBEKA BOCIIPUSITHS LIBETA.
Konuposanue 1sera, anbda-kanai. L[BeToBble MOJ1€1M KOMIIBIOTEPHOU rpadpuxu
(ammutuBHas RGB, cyorpaktusHas CMYK). IBetoBrie mpoctpanctea (HSV, HSL,
HSB u np.).

Tema 5.2. Mogenu u meTozp! ocBelieHus. JlokanbHast Moienb ocBeleHus. THIibl
HCTOYHUKOB CBeTa. 3akpacka 1o metojam I'ypo, ®onra u biaunna-®onra. [lonstue
HOPMAJIEH.

Tewma 5.3. Mojaenu u METOIbI TJI00ATFHOTO OCBEIICHHUSI: TPACCHPOBKA JTydeil, MeTo.T
U3Iy4aTeNbHOCTH, MeTol MonTe-Kapno, poToHHBIE KapThI.

Tewma 6.1. Onpenenenre U pa3HOBUIHOCTH TEKCTYyp. HamoxxeHue TexcTyp.
TexkcTypHBIEC KapThl 1 pa3BEPTKHU.

Tema 6.2. AnropuTtmsl criakuBanus (anti-aliasing) u pusTpanuu TeKCTyp.
Tema 6.3. CiocoOb! OBBIIIEHHE PEATUCTUYHOCTH U300PAKECHUM.

D¢ dexTr! BU3yanuzanuu. ATMocpepHbie U onTHuecKne 3P (EKThI.

Tema 7.1. Anroputmsl oTceueHus Mo OKHY Ipoekuuu (anroputM Caseprenja).
JIByMepHOE U TpeXxMepHOE (OTHOCUTEIBHO BUAUMOT0 00beMa) OTCEUSHUE.
[IpencraBienre OTHOIICHUH 10 TIyONHE. Y JaNieHne HEBUANMBIX TPAHEH.

VY nanenne HEBUIUMBIX JUHUN U OBEPXHOCTEH (aTOPUTM IJIaBAIOIIETO0 TOPU30OHTA,
anroputm PobepTtca).

Tema 7.2. Dtansl 3D-konBeiiepa. [TonsTHe, 3a1a4u ¥ Pa3HOBUIAHOCTH HICHAEPOB.
PactpoBsie onepanuu Ha KOHBelWepe.

Tema 7.3. YcrpoiicTBo U paboTa rpaduveckoro mporeccopa. AmmapaTHast
peanuzanus rpaduueckux ¢ynkiuid. Lllelineps! (BepIIHHbBIE, TUKCETBHBIE).

4.3.

IIpakTH4eckue (ceMMHAPCKHE) 3aHATHSA

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne TeMbl MPaKTUYECKUX . | TpynoemkocTs, | pazaena
. @DopMBbI TPAKTHYECKUX 3aHATHHA
/1 3aHSTUN (dac) JTUCITUTT
JIMHBI
VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO
Bcero
4.4. JlabopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUN U X TPYAOEMKOCTh MPUBEIEHBI B TabmuIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne Tpynoemko | pasaena
HaumenoBanue nabopaTtopHbix paboT
n/m CTh, (4ac) | JUCIHIT
JIHBI
Cemectp 3
1 | PaGora ¢ npuMUTHBAaMHU, ITOJIMTOHAIIBHOE MOJICIIMPOBAHUE U 4 2
NpUMEHEHHE MOJU(PHKATOPOB.
2 Co3zmanue CII0KHBIX 00BEKTOB MPH TTOMOIIH CILJIAHOB. 6 3
Jlorudeckue onepanyy U THPAKUPOBAHHE OOBEKTOB.
3 | OcBemenue ceHsl, paboTa ¢ MaTepUaiaMi M TEKCTYPHPOBAHUE. 6 6
4 | AHMUMalUA TEOMETPUUECKUX OOBEKTOB U MaTepUasoB U 6
BU3YyaJIU3aIUsl CLIEHBI.
5 | Pa3paboTka HHTEpaKTUBHOTO npriaoxeHus B Unity ¢ 6 4
APXUTEKTYPHBIM COOPY>KEHHEM.
6 | U3yuenne pu3NIeCKUX CBOHCTB OOBEKTOB U MX 6 7
B3aumoeicTeus B Unity.
Bcero 34
4.5. KypcoBoe npoeKkTHpOBaHHe/ BbINOJIHEHUE KYPCOBO# padoThl

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO.

4.6. CamocTosiTe1bHasi padoTa 00y4arOIIMXCS

Tabnuna 7 — Bunbsl caMocToATeIbHON pabOThI U €€ TPYAOEMKOCTh

Bunel camocTosTenbHOM pabOThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIUIE 7.

Bun camocrositensHOM paboThI BSIZI;O’ Cemectp 3, yac

1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia
8 8

nucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 6 6
[ToaroroBka K TEKyIeMy KOHTPOJIIO 2 5
ycneBaemoctu (TKY)
Brimonaenue pedepara (P)
Homamnee 3ananue (/13) 2 2




Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

arrectaruu (I1A)

4 4

Bcero: 22 22

5. llepeyeHb yueOHO-METOANYECKOT0 0OOeceYeHUs 1JIs CAMOCTOSATEIbHOH PadoThl

Y4eOHO-MEeTOIMYEeCKHE MaTepUatbl

yKa3aHsl B 1.1, 7-11.

00y4aoIMXCH M0 JUCUMUILINHE (MOTYJII0)

JUIA

CaMOCTOSITENIbHOW  pabOThI

o0yJarmuxcs

6. IlepeyeHb MeYATHBIX U FJIEKTPOHHBIX YUeOHBIX H3IAHUI

[lepeuenp neyaTHBIX U 3JIEKTPOHHBIX YU€OHBIX M3JaHUN MPpUBEAEH B Tabmuie 8.

Tabnuna 8 — [lepeueHb nevaTHbIX U 3JIEKTPOHHBIX YUEOHBIX M3IaHUN

Komuectso
9K3EMIUISIPOB B
Hlncp/ bubnmorpaduueckas ccpiika Oubmoreke
URL agpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)
YK Huxynun E.A. KomnbrotepHas rpaguka.
681.327.11:003.6(075 | Mopenu u anroput™Mel. Y. [Tocobue. —
3) Wz narensctBo Jlanb, 2017. — 708c.
ISBN: 978-5-8114-2505-1
YJIK 004(075) [Topes, B.I1. KommbrorepHas rpaduka: [yaedHOe 71
159 nocobue] / Bukrop B. - CII6.: BXB -
[TetepOypr, 2005. - 432c.
ISBN: 978-5-94157-139-9
YK 004.0 MopenupoBaHue CI0KHBIX TPEXMEPHBIX CLIEH B 50
BEK 32.973.26-018.2 | makere 3ds Max: y4eb.-meron. nocobue / JI. A.
590 bynrakos. — CI16.: 'YAII, 2021. — 199c.
YK 004.92 OcHOBBI pa3pabOTKH UHTEPAKTUBHBIX 3D- 50

bbK 32.973.26-018
b90

npuioxeHnit Ha aBrkke Unity: yue6. mocobue /
. A. bynrakos, E. E. Maiin, H. H.
Pemernukosa. — CI10.: T'VAII, 2021. — 137c.

bbK 32.973-018.3

Bepcrak B. A. 3ds Max 2009. Cekpetbl
mactepctBa / B. A. Bepcrak. - CaHKT-

YK 004.92
B35 [TerepOypr: Iutep, 2009. — 782c.
ISBN 978-5-498-07222-7
YK 004.92 bopeckos A.B. [IporpammupoBanue
BEK 32.973 KOMIIbIOTepHOH rpaduku. CoBpeMeHHBIH
ES) OpenGL — IMK Ilpecc. 2019. — 372c.
ISBN: 978-5-97060-779-4
YJIK 004.9 Maiik I'eiir. Paspabotka urp na Unity 2018 3a
BBK 77.056¢.92 24 gaca. — bom6opa, Mocksa, 2020r. — 466c¢.

27

ISBN 978-5-04-105963-7




7. Ilepe4eHb JIEKTPOHHBIX 00Pa30BaTeIbHBIX PeCypPCcOB HH(POPMALMOHHO-
TeJIeKOMMYHHUKAIMOHHOM ceTu « AHTEepHET»

[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX Ui OCBOCHUS HCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue

https://videoinfographica.com/3dsmax-tutorials/ | becmnarusie ypoku mo 3ds Max Ha caiite
videoinfographica

https://videoinfographica.com/blender-tutorials/ | becratubie ypoku mo Blender Ha caiite
videoinfographica

http://3deasy.ru VYpoku 3ds Max j1st HaYMHAFOIIMX
https://younglinux.info/blender/course Beenenue B Blender. Kypc muist HaunHarommx
https://docs.unity3d.com/Manual/index.html PykoBojcTBO moss3oBatess Unity

https://docs.unity3d.com/Manual/ScriptingSecti | Paspabotka cuenapues B Unity (C#)
on.html

https://itproger.com/course/unity Co3nanue urp Ha Unity 11 HAUMHAKOIIUX.
Buneoypoku

8. IlepeyeHnb HHPOPMANMOHHBIX TEXHOJIOTHIt

8.1. IlepeueHr mNPOrpaMMHOrO OOECIIEYCHHS, HCIOIB3YEMOr0 TPU OCYIIECTBICHUH
00pa30BaTeNLHOTO Mpoliecca MO0 AUCHUIIUHE.

[lepedyeHp NCIOIB3yEeMOT0 MTPOTPAMMHOTO obecniedeH s npeacTasieH B Tadmuie 10.

Tabmuua 10 — ITepeueHb nporpaMMHOro ooecredeHus

Ne m/m HanmenoBanue

1 Autodesk 3ds Max 2022 niu HOBee

Unity 2021.3 LTS wuiu HOBee

Microsoft Visual Studio Community 2020 wiu HOBee

Paint.NET 3.5.11 wim HOBEE

a|bhjlwlnN

Blender 3.4 wiu HoBEE

8.2. Ilepeuenb  WHPOPMAIIMOHHO-CIIPABOYHBIX  CHCTEM,  HCIOJIB3YEMBIX  TPHU
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca MO AUCIUILITUHE

HCpC‘-IGHL HCIOJIb3YECMbIX I/IH(bOpMaLII/IOHHO-CHpaBOLIHBIX CUCTEM IIPCACTABJICH B Ta6J'II/II_IC
11.

Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHUYecKas 0a3a

CoctaB  MarepuanbHO-TEXHMYECKOW  0a3bl, HEOOXOTUMOW UII  OCYIIECTBICHHS
00pa3zoBaTenbHOTO MpoIiecca Mo JUCHUIIINHE, TIPeICTaBleH B Tabmwmie 12.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl



https://videoinfographica.com/3dsmax-tutorials/
https://videoinfographica.com/blender-tutorials/
http://3deasy.ru/
https://younglinux.info/blender/course
https://docs.unity3d.com/Manual/index.html
https://docs.unity3d.com/Manual/ScriptingSection.html
https://docs.unity3d.com/Manual/ScriptingSection.html
https://itproger.com/course/unity

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun

/T MaTepHaTbHO-TEXHUYECKOM 0a3bl (Ipu HEOOXOTUMOCTH)
MynbTuMeauitHas JTEKIUOHHAS ayIUTOPUS 53-07, 32-04
Crenanu3upoBaHHas KOMIIBIOTEPHAS JabopaTopus 52-09, 52-17

10. OIIeHO‘lHLIe cpeacrea AJisi MIPpOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallun

10.1. CoctaB OLICHOYHBIX CpPEACTB JJIsi NPOBEIEHHUS IPOMEXKYTOUHOH aTTecTaluu
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabnuue 13.

Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUS IPOMEKYTOYHOM aTTeCTAIINH

Buja npomexyTouHoii aTTecTanuu IlepeueHb OLIEHOYHBIX CPEICTB
DK3aMeH » CHucOoK BOIPOCOB K IK3aMEHY
» DK3aMeHAllMOHHBIE OWJIETHI
> 3amaun
» Tecthl

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas puBeaeHa B Tabnuie 14. B TedyeHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUIa
UCTIOJIB30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJHbHBIM HOPMATHUBHBIM aKTOM
['VAIL

Tabnuna 14 — Kputepuu onieHkH ypoBHSI COPMUPOBAHHOCTH KOMITETEHIINI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJIHHUTEIHHOW IJIUTEPATYpHI,
TECHO TPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM
JIESITEIIbHOCTRIO HATPaBIICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClielMaIN3uPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOH JCSITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TTOHITHH.

«XOPOLLIO»
<«BAYTEHO»

— oOyyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBI;
«Yy/IOBJIETBOPUTENIBHOY» | — JIOMYCKAaeT HEeCYIIECTBEHHBIE OINOKHA U HETOYHOCTH;

«3aYTEHO» — UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM IPHUMEHEHUH 3HaHHM
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS;
— 3aTpynHsieTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJICET CUCTEMOM CIELIUATU3UPOBAHHBIX OHATUI.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MaTepuana;
(HEYIORIETBOPHICIEHO | JIOMyCKAaeT  CYIIECTBEHHBbIE  OMIMOKH | HETOUHOCTH  TIpH
L SATICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HallpaBlICHUH; )
— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IIPUMEHEHNH 3HAHUM;
— HE MOXET apryMEHTHPOBAaTh HAYUHBIE ITOJI0KEHUS;
— He (POPMYIHPYET BBIBOAOB M 0000IICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 33aHUS WK UHbIE MAaTEPUAJIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa
No Kon
wn [Tepedens BOmpocoB (3a71a4) Il 9K3aMeHa HHMKATOPE
1 | [lonsTue o reoMeTpu4ecKoM 00BEKTE, rpauIecKOM U300paKEHUH YK-6.Y.2
2 | Bekropnas rpaduka. OnpeneneHue, OCHOBHbIE TTapaMeTPhl, IPUMEPHI OIIK-2.V.1
3 | Mogenu o0BbEKTOB TpEXMEPHOI Ipaduku YK-2.3.3
4 | PactpoBas rpaduka. OnpeaeneHue, OCHOBHbIC TapaMeTPhl, IPUMEPHI YK-2.3.3
5 | Buasl cucteM KOOpAWHAT U CIIOCOOBI MX TPpeoOpa3oBaHuUs OIIK-2.3.1
6 | JexaproBa cuctema koopauHat. Onepanun Haj BeKTopamu B fekaproBoit | OIIK-2.V.1
CHCTEME KOOpJIUHAT
7 | IonspHble cucteMbl KoopauHat. [lepexoa oT NOJISPHBIX KOOPJUHAT K OIIK-2.V.1
JIeKapTOBBIM
8 KonuenryansHas Mmozaens 3D-cueHbl VK-2.3.3
9 | Mouens kamepsl. Tumel mpoenupoBanus kamep B 3D-crieHe OIIK-2.3.1
10 | Adpdunnslie npeoGpazoBanus. Buasl appuHHBIX peoOpa3oBaHMi VK-6.V.2
11 | DxBuBaNEHTHBIE TeOMETpUYECKUe peoOpa3oBanus. OnpeeneHue u OIIK-2.V.1
MIpUMEHEHNE
12 | AkcoHOMeTpUYeCKHEe NPOEKIMU. BUabl, MPUHIUIBI TOCTPOEHUS, OIIK-2.V.1
MaTPUYHOE IPE/ICTAaBICHHE
13 | [MapamienbHble mpoeKui. OCHOBHBIE BUbI, TPUHIUIIBI TOCTPOCHUS OIIK-2.3.1
14 | IlepcriekTUBHBIE TPOEKUUHU. BUabl, MPUHIUIIBI TOCTPOEHHUS, MATPUYHOE OIIK-2.V¥.1
IIPE/ICTaBICHHE
15 | IIpeoOpa3oBaHus Ha TIIOCKOCTH: BUABI TpeoOpazoBanmii, ananutudeckoe u | OIIK-2.B.1
MaTPUYHOE OMMCAHMSI, KOMIIO3ULIUS
16 | IIpeoOpa3zoBaHus B IPOCTPAHCTBE: BUIBI TpeoOpa3oBanmii, anamtudeckoe | OIMK-2.B.1
Y MaTpUYHOE ONMCAHUS, KOMIIO3HULINS
17 | OgHopoauble KoopAUHATHL. [IpuunHEl BBEZIeHNUS 0JTHOPOAHBIX KoopauHaT | OIIK-2.3.1
18 | Monenu onMcaHusi TeOMETPUIECKUX 00BEKTOB. [11aTOHOBHI TEena OIIK-2.3.1
KapkacHble MO/1eIM TEOMETPHUECKUX OOBEKTOB OIIK-2.3.1
19 | Cnnaitael. Kpussie besbe YK-2.B.3
20 | I'pannunoe npencTabieHre 00bekToB (B-rep) OIlK-2.3.1




21 | KoncrpykTuBHOE O104HOe npencTasieHue 3D-00bexToB. bynessl I1K-2.B.1
oreparu
22 | OcoOEGHHOCTH 3pUTEIBHON CHCTEMBI YEJIOBEKA ITPH BOCTIPUSITHH IIBETA OIIK-2.3.1
23 | LiBeToBBIC MOAETH U UX KIacCU(UKAIIUSL VYK-2.3.3
24 | 1IBeToBBIC MATUTPHI U KOJAUPOBAHUE 11BeTA. AJb(a-KaHa YK-2.B.3
25 | AuTuBHAS U CyOTpaKTHBHAS [IBETOBBIC MOJCIH OIIK-2.3.1
26 | LIBeromsie mpocTpancta HSB, HSL OIIK-2.3.1
27 | JlokaipHast MOIEeNb OCBELIEHU. THUIIBI HCTOYHUKOB CBETA VYK-2.3.3
28 | Moaens nuddys3noro otpaxenus Jlambepra OIIK-2.3.1
29 | Pasnuuus moaenel 3akpammBanus ['ypo u @onra OIIK-2.3.1
30 | I'mobGanpHOE OCBEIIEHHE TIO METOJTy TPACCHPOBKH JTyUei OIIK-2.3.1
31 | Meron uzny4arensHocTr (Radiosity) OIIK-2.B.1
32 | Anroputm Monte-Kapio u TpaccupoBka myTu YK-2.B.3
33 | Anroput™mel TpuaHTyIsinun Jlenone OIIK-2.VY.1
34 | oGaBneHue Touek B TpHaHTyIsnuio [enone YK-2.B.3
35 | Orceuenue no okHY BbIBOJIa. OCHOBHBIE AITOPUTMEI OIIK-2.3.1
36 | Orceuenue o nupamuae BUAUMOCTH. OCHOBHBIC aJITOPUTMBI OIIK-2.3.1
37 | Ilpunnumst pabotsl Z-0ydepa. Uepapxudeckuii Z-0ydep YK-2.B.3
38 | Ymopasnenue TekcTypupoBaHueM. HanoxxeHue TekcTyp OIIK-2.V¥.1
39 | Tekcrypubie kapThl 1 UV-pazBepTku OIIK-2.B.1
40 | CiocoObI pUIBTpaIK TEKCTYP YK-2.3.3
41 | bazossie ciocoOb! annManuu 3D-ciensl. PaboTa ¢ kamepoit YK-2.3.3
42 | CrnaxuBanue GpparMeHTOB (IIPOCTPAHCTBEHHBIN U BPEMEHHOMK OIIK-2.V.1
AQHTHAIbSICHHT)
43 | OcHogubIe dTanbl 3D-koHBeliepa OIIK-2.3.1
44 | Pacrepu3arus U pacTpoBbie onepaiuu Ha 3D-koHBeiiepe. OIIK-2.3.1
45 | leiineps! (BepIIMHHBIC, MUKCENbHBIC). OnIpeeNieHne U OCHOBHBIE OIIK-2.B.1
byHKIIUN
46 | OOmue NpUHIMIIBI paboThI rpadHUecKoro mporeccopa YK-6.Y.2
Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera
Ne n/mt [Tepeuens BonpocoB (3agau) 1 3ayera / nud¢. 3auera HHHEIZ)‘ITOpa

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOM pabOThI
MpeIcTaByIeH B Tabuie 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /1t

paboThI

[TprMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTHPOBAHUS/BBINIOIHEHNS KYPCOBOM

Y4eOHbIM MJIAHOM HE MPEAYyCMOTPEHO

Bomnpocsl

MpeICTaBICHbI B Ta0nwmie 18.

Ta6muia 18 — [IpumepHsIii TepedeHs BOMPOCOB TSl TECTOB

AJi1 IIPOBEACHHA HpOMG)KyTO‘IHOﬁ arrécrauiin B BHAC TCECTUPOBAHUA




No /it [IpumepHBIi IepedeHb BOMPOCOB JIJIsl TECTOB
1 PacctaBuTh B npaBuiIibHOM MOpsiAKe 3Tanbl 3D-koHBeiepa
2 HasBarb reomerpudeckue npeodpa3oBanus, OTHOCSIIHECS K ahpPruHHBIM
3 JlonoaHUTh onucanue rpada CreHbl
4 [Tepeunciuts 3agaun Z-0ydepuszanuu
5 PaccopTupoBatrh alnropuTMsbl CrilaKHMBaHUS MO KaTErOPUSIM
6 BriOpath U3 circka napaMeTpbl FeOMETPHUECKUX 00BEKTOB BEKTOPHOU TpapuKu
7 BriOpath (okycHOe paccTosiHue 0OBEKTHBA KaMEPhl, aHATIOTUYHOE 13y YeIOBEKa
8 VYka3arb, Kakue U3 MepeyrcICHHBIX ONepaluii He OTHOCSTCS K MUKCEIbHOMY LIeiaepy
9 Bri6paTh 13 ciucka nmapaMeTpbl pacTpOBOT0 H300pakeHUs
10 HazBarb yaé€HOTO, MpesioKuBIIEro Moieib 1ud(y3HOTo OTpaskeHUs CBETa
11 HaszBatbs MeTo1 GHIIBTPALIUN TEKCTYP, UCTIONB3YIOLINI MPOEKINIO CBETOBOTO ISATHA
12 BriOpath u3 crircka ¢popMaThl pacTPOBBIX U300paKeHUIH
13 [Tepeuncnuth 1BETA, BXOASAIINE B IBETOBYIO Mojaeabr CMYKk
14 3anucarh KpacHbIN L[BET B IIECTHAALATUPUYHOM MPEACTABICHUU
15 HazBatp kanai Mmarepuana, KOTOPBIH IMO3BOJIAET CO3/IaTh UMUTALIMIO peibeda
16 JlaThb onpeneneHue MUHUMAIbHON TTOBEPXHOCTH, U3 KOTOPBIX CTpoUTCS 3D-00beKT
17 VYka3arb, Kakas CICTeMa KOOpAMHAT MIPUMEHSIETCS B KOMITBIOTEpHOU rpaduke
18 PaznenuTh anropuT™Mbl OTCEUSHHS HA KAPTUHHOE H MUPOBOE IPOCTPAHCTBO
19 Jlatb orpenieneHue HOpMaiu
20 HasBarb popmar qaHHBIX, B OCHOBHOM HCHOJIb3yeMbIi Ha rpaduueckoM KOHBeHepe

[TepeueHs TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (POPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIUX J3Tambl (OpMUPOBaHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYOIUX MOPSAAOK M MPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIs YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. MeTtoauueckue yKa3aHusi AJs 00y4aKOIIUXCS M0 OCBOEHUI) TUCIHUTLINHBI

[{enbio TUCHHUIUIMHBI SBJSIETCA MOJYyY€HHUE CTYJeHTaMH HEOOXOAUMBIX 3HAHUW, YMEHUHN U
HaBBIKOB B 00JIACTH CO3/1aHUSI TPEXMEPHBIX MOJEJIeH reOMeTpHUECKUX 0OBEKTOB U rpaduyeckux
n300paxeHu 1 pa3paboTKU KOMIOHEHTOB HHPOPMAIIMOHHBIX CUCTEM U allapaTHo-
IIPOrPaMMHBIX KOMIIIEKCOB.

11.1. MeToauyeckue yKa3aHusi I OOy4alOIIMXCS 10 OCBOGHHIO JIEKIMOHHOIO
MarTepuaa

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKHM CTPOWHOE, CUCTEMHOE,
riyOOKOe U sICHOE WU3JIOKEeHHMe ydeOHoro marepuana. Ha3HadeHune COBpEMEHHOM JIeKIUHU B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHUH
dbyHIaMeHTalbHbIX Mpo0JeM AMCUUIUIMHBI, METOJOB HAy4yHOTO MO3HAHUS, HOBEHIINX
JOCTIDKEHUH HaydHOH MbIciu. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIMs pacKkpbIBaeT MOHATUIHBIN anmapar




KOHKpETHOW oOjacTu 3HaHWs, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBAECT B3aUMOCBS3b C IPYTUMH TUCHUIIIINHAMU.

HJIaHI/IDVeMBIe PE3YJIbBTAThI P OCBOCHHUH O6V‘-IaIOH_[I/IMC$I JICKIIMOHHOI'O Marcpuasa.

— TIOJNly4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOMU TEME;

— TIOJTy4EHHUE OIbITAa TBOPYECKOH PabOTHI COBMECTHO C IPEIIO/IaBaTENIEM;

— pasBuUTHE NPO(PECCHOHATBHO-IECTIOBBIX  KauecTB, JIOOBM K  IpeaMeTy |
CaMOCTOSATENIFHOTO TBOPYECKOTO MBIIIUICHHS.

— TOSBICHHE HEOOXOIMMOI0 HHTEpeca, HEOOXOJMMOTrO JIJIsl CAMOCTOSTEIbHOM paboThI;

— TOJy4YeHHWE 3HAHUH O COBPEMEHHOM YPOBHE pa3BHTHS HAyKH M TEXHUKH H O
IPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOIBI;

— Hay4YUThCS METOAMYECKHM 0OpabaThiBaTh Marepuan (BBLACIATH TJIaBHBIC MBICIH U
NOJOXKEHHsI, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3IHYHBIX
(bopMynupoBKax);

— TOJly4eHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMHUHOB U TIOHSTHH.

JIeKuMOHHBIN MaTepHrall MOKET COMTPOBOKIAATHCS IEMOHCTPALMEH CIIAiiI0B U
MCIIOJIb30BaHUEM Pa3/IaTOUYHOT0 MaTepHalia Ipu MPOBEICHUN KOPOTKUX JUCKycCcUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETTbHBIX TEMATUK MO JUCIUILIINHE.

CTpyKTypa OpeoCcTaBICHUS JISKIIMOHHOIO MaTepyaa:

— H3noxkeHHe TEOPETUUESCKUX BOMPOCOB, CBA3AHHBIX C PACCMAaTPHUBACMOM TEMOI;

— OmnucaHue METOJIOB U aJITOPUTMOB, IPUMEHSAEMBIX JIJIS PELICHUS 3a/1a4 KOMIIbIOTEPHOMN
rpaduky;

— JleMoOHCTpamusi MpUMEPOB PEIICHUS 3a7a9 KOMITBIOTEPHOU TpaduKH;

— O060011eHNE U3TT0KEHHOTO MaTepuaa,;

— OTBeTHl Ha BOHHUKAIOIINE BOMPOCHI TTO TEME JICKITHH.

11.2. Metoauueckue yKa3aHus AJs 00yYaIOLIUXCS M0 YYACTHIO B CEMUHAPax

He npedycmompeno yuebnvim nianom no 0aHHOU OUCYUNIUHE.

11.3. MeToauyeckue YKa3aHHs Ui OOyYAIOIIUXCS MO TMPOXOKIEHHI0 NMPAKTHYECKHX
3aHATHH

He npedycmompeno yuebnvim nianom no 0auHou Oucyuniue.

11.4. Metoauueckue yKa3aHusi AJds OOYYAaKOIIMXCS MO BBINOJHEHHIO JIA00PATOPHBIX
pador

B xoze BbInosHEeHNs 1a00paTOpPHBIX PabOT 0OyUarOUIHiics JOKEH YIIyOUTh U 3aKpENuTh
3HAHMSI, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJIUKON U TEXHUKOM IKCIEPUMEHTA
B COOTBETCTBMM C KBaIM(QPHUKAMOHHON XapaKTepUCTHKOM oOyuaromierocs. BoimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAIUTHYECKOM
4acTel U KOHTPOJBHBIX MEPONPUSITHIA.

Brimonaerne mabopaTOpHBIX paboT O0ydaromuMcs SBISIETCS HEOTHEMIIEMOM YacThIO
W3YYEHUS JUCHUIUIMHBI, OINpeAeNsieMOoi y4eOHBIM IUIAaHOM U OTHOCHUTCS K CPEICTBaM,
o0ecrevynBaroIUM pelIeHre CIEAYIOIUX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

— MpuoOpeTeHne HaBBIKOB HCCIIEAO0BAaHHUS MPOLIECCOB, SIBICHUNA U OOBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHUE, pa3BUTHUE U JeTalu3alys TEOPETHYECKUX 3HAHWM, IIOJIy4CHHBIX Ha
JEKIUAX;



— TMOJIy4eHHEe HOBOW MH(POPMAIUU TI0 U3y4aeMOU TUCIUTUIHHE;
— TpuoOpeTeHNe HABBIKOB CaMOCTOSTEIBHOW paboThI ¢ Ja00paTOPHBIM 000PYAOBAaHHEM U
npudopamu.

3aganuve u TpeboBaHUd K IIPOBEACHUIO J1a00PATOPHBIX PaboT

BapuanT 3amanus mo KaxaoW JnabopatopHOd paboTe oOOydarommiics TMOJy4daeT B
COOTBETCTBUM C HOMEpOM B chucke rpymmbl. [lepen mpoBeaeHuem 1abopaTOpHOM pPaOOTHI
oOyuyarolemMycsl CilelyeT BHUMATEIbHO O3HAKOMUTHCA C METOJAMYECKUMH YKa3aHUSIMHU 110 €€
BBINOJIHEHHIO. B cooTBeTCTBUM € 3a7jaHreM 00y4aroluics JOKEeH MOArOTOBUTh HEOOXOANMbIE
JAHHbIe, TOJYYUTh OT IMPENoAaBaTeNiss JOMYCK K BBIIOJHEHHIO J1a0OpaTopHOM paboTHI,
BBIMIOJHUTh YKa3aHHYIO IMOCIIEOBATEIbHOCTh JACUCTBUM, IMONY4YUTh TpedyeMble pe3yJbTaThl,
0(pOPMHUTH U 3aLIUTUTH OTYET 10 JIAOOPATOPHOU padoTe.

Crpykrypa 1 dhopMa oTdera o JadoparopHoii pabore

Otuer o abopaTopHOIi paboTe AOKEH BKIIIOUATh B ce0sl: TUTYJIBHBIN JIUCT, 1IETb PadOTHI,
BapHaHT 3aJaHusi, ONMCAaHUE IIpOllecca BBIOJIHEHUS JIaDOpaTOPHOW paboOThl, MOJyYCHHbBIE
pe3yNbTaThl, AOMOJHEHHBIE CKPUHIIIOTAMU, U BHIBOJIBI.

Tpeboanus Kk 0hOPMIIEHUIO OTYETA O JIA00PATOPHOU padoTe

[To xaxmoit mabopaTopHOil paboTE BHIMOIHSACTCS OTACIBHBIN 0TYeT. TUTYIBHBIN JIUCT
oopmisieTcs B COOTBETCTBUHM C IabioHoM (oOpas3ioM) mpuBeneHHbIM Ha caiite ['YAII B
pasaene «HopmatuBHas mokymentamms»  (https://quap.ru/standart/doc). TekctoBbie
rpaduueckue mMarepuansl ohopmisitores B cooTBeTcTBUM ¢ TpeboBanusimu ['OCT 7.32-2017 u
'OCT 2.105-2019, npuBenéunbiMu Ha caiire I'VAIT (www.quap.ru) B pasnene «HopmaTuBHas
JIOKYMEHTAIUS».

MeToanyecKre YKa3aHus N0 BBIIOJHECHUIO Ha6ODaTODHLIX Da6OTZ

MonenupoBaHHe CI0XKHBIX TPEXMEPHBIX CIeH B nakere 3ds Max: yue0.-meroa. nmocodue / [I. A.
bynrakos. — CII0.: I'VAIL 2021. - 199 c.

OcHOBBI pa3pabOTKK UHTEPaKTUBHBIX 3D-npuokenuii Ha aprkke Unity: yueO. mocobue / 1. A.
bynraxos, E. E. Maitn, H. H. Pemernuxona. — CI16.: T'YAIIL, 2021. - 137 c.

[IporpamMmmupoBaHrEe WHTEPAKTUBHBIX NPWIOKEHWH Ha s3bIke c#: ydyeOHoe mocodme / JI. A.
Bynrakos. — CI16.: 'YAII, 2022. — 160 c.

CpoOKH cl1auM U OIIEHKA JIA00pATOPHBIX PadoT:

[lepeuens 1abopaTOpHBIX paboOT MpHUBEAEH B Tabmule 6.

[TpenensHBIl CpOK caauu Ja0OpaTOpPHBIX pabOT — 10 MOcieIHEeH Hexenn aexalps
(3auérHas Henend). g nmonydeHus MakcuMaibHOTro Oasia 1abopaTopHyto paboTy HEOOX0AUMO
C/1aTh HE MO3/IHEEe CPOKOB, YKa3aHHBIX B Tabmuie 20.

Ta6mmma 20 — Cpoku ciauu 1 6ayisl 1a60paTOpHBIX padboT

Howmep u Ha3BaHMe paboOTHI IIpenenbHblil CPOK MakcuMasbHbII
BBIITOJIHEHUS TS [TOJTY4EeHUS Oamn
MaKCHUMaJIbHOTO Oasia

1 — Pabora ¢ mpuMUTHBAaMHU, MTOJTUTOHATHHOE CeHTs10pb TEKYIIETO Toa 10
MOJICIMPOBAaHUE U IPUMEHEHNE

MO (PUKATOPOB.

2 — Co3iaHue CIIOKHBIX 0OBEKTOB MPH OkTs0ph TEKyILEero rojia 10

MIOMOIIY CIJIaHOB. JIornyeckue onepanuu u
TUPAXHPOBAHNE OOBEKTOB.

3 — OcaeleHue cueHsl, padboTa ¢ OkTs0ph TEKyILEero rosxa 10



https://guap.ru/standart/doc
http://www.guap.ru/

MaTepuaiaMH U TEKCTypHUPOBAaHUE.

4 — AHManusi TeOMETPUIECKUX O0OBEKTOB H Hos6ps Texymiero roga 10
MaTepHaJiOB U BU3yaIH3allHsl CIICHBI.

5 — Pa3paboTka MHTEPaKTUBHOTO Hosi6pb Tekymiero roga 10
npuitokerus B UNity ¢ apXuTeKTypHBIM

COOpY)KEHHEM.

6 — zydyeHue Gpu3MIECKUX CBOMCTB JlexaOpp TekyIero rojaa 10

00BEKTOB U HX B3aumoJeiicTBus B Unity.

11.5. MeToauyeckne YyKazaHusi i OOy4alOIIMXCA MO NPOXOKIECHUI0 KYPCOBOI0
NMPOEKTHPOBAHMS/BBINOJHEHUSI KYPCOBOM padoThl

He npedycmompeno yuebnvim nianom no 0aHHOU OUCYUniuHe.

11.6. MeTtoauueckue yKa3aHus 1Jsl 00YYAIOLIUXCH MO MPOXOKIEHHIO CAMOCTOSITeILHOM
padoThbI

B xone BBINIONHEHHS CaMOCTOSATEIHLHOMU pa6OTBI, 06yan01um"4c51 BBIIIOJIHACT pa60Ty 10
3aIaHUI0 U TP METOJUYCCKOM PYKOBOACTBEC NPCIOAaBaTCiid, HO 0e3 ero HEIIOCPCACTBCHHOTI'O
ydacTus.

B mporiecce BBINONMHEHUS CaMOCTOSTENBLHOM paboThI, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE PaboOUero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
Y HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allUM MPUOOpETaeMbIX 3HAHHI, 00ECIeunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TMEpHOJ OOYYCHHS, IMOMOTAaeT IMOJYYUTh HABBIKA TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeroauvyeckuMy ~ MaTepuajaMd, — HalpaBISIONIMMH  CaMOCTOSTEIbHYIO  paboTy
00y4aromuxcs ABISA0TCA Y4eOHO-METOAMUECKHUE MaTepHallbl MO0 AUCIUILTUHE, JOCTYIHbBIE KaK B
anexkTpoHHoM Buje (myonukyrores B JIK I'VAII B paznene "Marepuansi'’), Tak U1 B I€4aTHOM
Buje (B 6ubnuoreke ['YAII);

11.7. Metoauueckue YyKa3aHus JJsi OOy4alOIIMXCA MO MPOXO0XKIECHHI0 TeKYIIero
KOHTPOJIsl yCIIeBAeMOCTH

Tekymuii KOHTPOJIb YCHEBAEMOCTH NPEAYCMATPUBAECT KOHTPOJIb KayecTBa 3HAHUH
00yJaroIuXxcsi, OCYIIECTBIIEMOTO B TE€UEHHE CEMECTpa C IIeNIbI0 OICHUBAHHS XO0Ja OCBOSHUS
JACIIUTIIUHBL.

Kontponp ycmeBaeMocTH TOIpa3yMeBaeT TPOBEICHUE KOHTPOJIBHOW pabOThl B
nucbMeHHOU (hopme. KoHTponbHas paboTa BKIIIOUAET /IBa 3a/IaHUs IO BapUAHTaM:

3ananue Nel — apunHble mpeoOpa3oBaHUs HA TUNIOCKOCTH,
3ananue Ne2 — mocTpoeHue oprorpapuueckix MpoeKIHi.

MaxkcumanbHbli 6aut 3a KOHTponbHYI0 — 15 (10 3a 3amanue Nel u 5 3a 3amanue Ne2). Otu
OayuTel MPUOABIIAIOTCS K Oaiam 3a J1abopaTopHbie padOTHI MPU BBIYMCICHHH UTOTOBOM OIEHKU
10 TUCLUIUINHE.

11.8. MeToauueckue yKa3aHusi JJisi OOYYAIOIMXCS MO NMPOXOKIEHUIO TPOMEKYTOUHOIM
arrecTauuu

[Ipomexxyrounass ~ arrecTanus  OOydyaromIMXCsl  NpEAyCMaTpUBAaeT  OLIGHUBaHHE
IPOMEXYTOUHBIX U OKOHYATEIBbHBIX PE3yIbTaTOB 00y4eHUs 1Mo auchuiuinHe. OHa BKIIIOYAET B
ce0s sK3aMeH — pOpPMY OLICHKH 3HAHUH, TOJyYEHHBIX 00yYarOIMMCS B IPOLIECCE N3YUEHUS




BCEH IUCIUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSTENIbHONW paboThl, CIIOCOOHOCTH NPHUMEHSTh
UX JUIsl PpEIICHHs IPaKTUYEeCKMX 3aJad. OK3aMeH, KaK IIPABWJIO, IMPOBOJUTCS B IEPUOL
HK3aMEHALlMOHHON CECCHUU M 3aBEPIIACTCS ATTECTALMOHHOW OLIEHKOW «OTIMYHO», «XOpOILIO»,
«YIOBJIETBOPUTEIIBLHO», «HEYIOBIECTBOPUTEIBLHOY.

Cuctema OLEHOK IpH MPOBEACHUU NPOMEKYTOYHOM aTTeCTallud OCYLIECTBISETCA B
COOTBeTCTBUU ¢ TpeboBanusiMu [lonmoxennit «O TeKymeM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOH aTTectanuu cryaeHToB [YAII, oOydarommxcst 1Mo HporpamMMbl BBICHIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

s monydeHus MPOMEXKYTOUHOM aTTecTaluu oOydaroluiics o0s3aH caaTh SK3aMeH Ha
OIICHKY HE HUXE «YIOBJICTBOPHUTEIHHOY», CIaTh BCE JIAOOpATOPHBIC padOTHl B YCTAHOBICHHBIC
CPOKHM U HamucaTh KOHTPOJIbHYIO paldoTy.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionnuce
3aB.

kadenpoi




