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AHHOTAUA

Huctunnuna «KomnblotepHas rpaduka» BXOIUT B 00pa3oBaTeNbHYIO IPOrpPaMMy
BBICIIETO OOpa3oBaHMsl — TporpaMMy OakajaBpuaTa IO HANpPaBICHHIO MOATOTOBKH/
crenpanbHocT  09.03.01 «MHpOpMaTHKa ¥ BBIYHCIHUTENbHAS TEXHUKa» HAMPaBICHHOCTH
«KoMmbproTepHbIC TEXHOJIOTHH, CUCTEMBI U ceThy». Jlucuurumna peanusyetcs kaheapoit «Ned4y .

]_II/ICI_[I/IHJ'H/IHa HallCJICHa Ha (bOpMI/IpOBaHI/Ie Y BBIIIYCKHHKA CICAYIOMIUX KOMIICTCHITUH

[MK-2 «CrocobeH mpoeKTUPOBaTh MOJIb30BATEIBCKUE UHTEP(HEHCHI 0 TOTOBOMY 00pasily
WM KOHUENIUN UHTepdeiicay

[IK-4 «Cmocoben pa3pabaTpiBaTh TpeOOBaHHWS H MPOCKTHPOBATH IMPOTPAMMHOE
o0ecrnieueHue»

Copmep:kaHue IUCIUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C OCBOCHHEM
OCHOBHBIX TCOPETHUICCKUX 3HaHI/II\/II, YMCHHﬁ N MMPAKTUYCCKUX HABBIKOB B oOJractu COBPEMCHHBIX
CHUCTEM KOMIBIOTEPHOH Trpaduky, METOJOB TPEICTaBICHUS TpadUuecKux HU300paKeHHUIA,
TPEXMEPHBIX JaHHBIX M HX TIEOMETPUYECKHX IpeoOpa3oBaHMil, CHOCOO0OB peanucTUYHON
BU3yalM3aluy HM300pakeHHWW, a TakkKe OCHOBHBIX oOOJacTed UX MPUMEHEHHUS TpuU
MPOCKTUPOBAHUH TOJIH30BATEIBCKUX HHTEP(HENHCOB MO TOTOBOMY oOpasily u pa3paboTke
TpeOOBaHUI KOMIIOHEHTOB UH()OPMALIMOHHBIX CHCTEM U MPOTPAMMHBIX KOMILIEKCOB.

[IpenogaBanue JUCHMIUIMHBL NpPEeIyCMAaTPUBAECT ciexytomue (OopMbl OpraHU3aLUuu
y4eOHOro mpoliecca: JEKIUH, jJabopaTopHble paldoThl, CaMOCTOATENbHAas paboTa CTy/AEHTa,
KOHCYJIbTaIl1H.

HporpaMMoﬁ AUCHUIUIMHBL HOPCAYCMOTPCHBI CICAYIOIMUC BUABI KOHTPOJIA: TCKyI_I_[I/Iﬁ
KOHTPOJIb YCIICBACMOCTH, ITPOMEIKYTOYHAA aTTCCTALlUSA B (i)OpMe OK3aMCHa.

OO0miasi TpyA0EMKOCTh OCBOCHHS TUCIUIUIMHBI COCTaBIsIeT 4 3a4eTHBIX eAuHUIlbl, 144
qaca.

SI3BIK O6y‘{CHI/IH 10 JUCHHUITIIIMHE (([ZYCCKI/II\/'I»



1. IlepeuyeHb NJIAHHPYEMBbIX Pe3y/IbTATOB 00yYeHHs 1O JMCHUTNIMHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI
[lenbto mpenojaBaHus AMCLUILIIMHBI SIBISIETCS IOJYYEHHE CTYJEHTaAMH HEOOXOIUMBIX
3HaHUI, yMEHHH M HaBBIKOB B OO0JAaCTH NPOEKTHPOBAHUS HMHTEPAKTUBHBIX HHTEp(encoB
KOMIIBIOTEPHOM TpauKU, METOJIOB MPECTABICHUS TEOMETPUUECKUX 0OBEKTOB MaTEMaTHUYECKHUX
U aJITOPUTMHUYECKUX OCHOB MX IpeoOpa3oBaHusi, CTPYKTYpP TPEXMEPHBIX JaHHBIX, CIIOCOOOB UX
BU3YaJIM3alUH U IPUMEHEHUS [IPH MPOSKTUPOBAHUU IPOTPAMMHOTO 00eCIIeUeHHUS.

1.2. JlucuunnuHa BXOAMT B  COCTaB  4acTH, (QOPMUPYEMOH  y4aCTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUHN, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa3oBaHus (1aiee —
OIl BO).

1.3. TlepeyeHp mIaHUPYEMBIX pe3yJITATOB O0YUEHHS 110 AUCIUILTUHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AWCHMILIAHBI OOYYAIOIIUNCSA JODKEH 00JaJaTh CIIEIyONIMMHE
KOMIETSHIMSIMH WM UX 4YacTsMU. KOMIETeHIIMY U MHAUKATOPHI X JTOCTH)KEHUS TPUBECHBI B
Tabymne 1.

Ta6JII/ILIa 1-— Hepequb KOMIIETCHIIUN U HHIAWKATOPOB UX NJOCTUIKCHUS

Konu
Kareropus (rpynna) Koz u HanmeHoBaHNE HHIUKATOPA JOCTHKEHUS
HaMEHOBaHUE
KOMIIETEHIIH KOMIIETEHIIH
KOMIICTECHINH
[1K-2 Cnocoben
I1K-2.3.1 3Hath cnocoObl obecneyeHus
IIPOEKTUPOBATH o
JOCTYITHOCTH MHTEP(EHCOB; METO b
I10JIb30BaTEIbCKUE
[TpodeccuonanbHble . CTAaTUCTUYECKOTO aHAJIN3a IaHHBIX
uHTepdecel no
KOMIIETCHIINH ITIK-2.V.1 ymeTh OLleHuBaTh CLIECHApUU
TOTOBOMY 00Opa3Iry .
UCIOJIb30BaHUs MHTep(delica MporpaMMHOIO
WUTA KOHIICTIITIH
o obecrieueHus
uHTepdeiica
[IK-4 Crioco6en ITK-4.3.1 3HaTh NPUHIMIIBI IOCTPOEHUS
pa3pabaTeBaTh ApXUTEKTYPhI IPOrPaMMHOT0 00eCIIeUeHuUs U
KOMIIETEHIMH IIPOEKTHPOBATS ITIK-4.V.1 ymeTb HCIOIAB30BATh CYLIECTBYIOIINE
IPOrPaMMHOE TUIIOBBIE PELIEHUS U Aa0JIOHBI TPOEKTHPOBAHUS
obecreueHme IPOTPaMMHOT0 0OecreueHust

2. Mecto nucuumiauHbl B cTpykType OIT
JucuumirHa MokeT 0a3sMpoBaThCs Ha 3HAHMAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPU U3YUYEHHUHU CIENYIOUINX AUCIUIIINH:
— «udopmaTtukay,
— «OCHOBBI TPOTrPAMMUPOBAHUSI;
— «/luckpeTrHast MaTeMaTuKa.
3HaHMs, TIOJy4YeHHbIE NpPU HM3YyUYEHUU MaTepHallia JaHHOM IJUCHMIUIMHBL, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCSI IPU U3yUEHUU IPYTUX JUCLUILINH!
— «MHTepakTHBHAS KOMIBIOTEPHAS TpaduKay,
— «ludposas 06paboTKa H300paKEHUN;
— «Pa3paboTka BUPTyaJIbHOM U JJOTIOJIHEHHOM peanbHOCTH.

3. O0beM M TPY10eMKOCTh TUCHUILINHBI

JlanHbie 00 oOIIeM 00BEME TUCIHMIUIMHBI, TPYJAOSMKOCTH OT/ACIBHBIX BUIOB Y4eOHOM
paboTHI IO TUCHIHUTUINHE (M paclpeelieHUe 3TOH TPYTOEMKOCTH IO CEMECTpaM) MPECTABIICHBI B
Tadimue 2.




Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCITHILTUHBI

TpyroemMkocTs 110
Bun yueGHO# paboTh Bcero cemMecTpaM
Ned
1 2 3
Oowan mpyooemKocmep oucyuniuHwl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuyeckoii n0020mMoeKu 8 8
Ayoumopuwie 3anamus, BCETo 4ac. 16 16
B TOM YHCJIE:
nekmun (JI), (gac) 8 8
npaktudyeckue/cemuHapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (1ac) 8 8
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (ac) 119 119
Buo npomesrcymounoit ammecmayuu: 3auer,
mudd. 3ager, sk3amed (3ader, Judd. 3aug, JK3., OK3.
JK3.*%)

EZ3

IIpumedanue: KkaHOUAATCKHUI IK3aMEeH

4. Conep:kanue TUCHUTITHHBI

4.1. PacnpenesieHHe TPYI0€MKOCTH JUCIHHUIIMHBI 110 pa3jejiaM U BUJAaM 3aHATHI
Pa3nensl, TeMbl AUCHUTUIMHBI U UX TPYAOEMKOCTh MPUBECHBI B TaOIUIlE 3.

Ta6muma 3 — Pa3aensl, TeMbl TUCIUILIAHBI, KX TPYIOEMKOCTh

Jlexun I13 JIP KII CPC
(dac) (C3) | (gac) (uac) (gac)

Pasznennl, TeMbI IUCIUATIINHEI

Cemectp 4

Paznen 1. OcHOBHBIE aclieKThl KOMITBIOTEPHOMR 1 10
rpaduKm.

Pazgen 2. CuctemMbl KOOPIMHAT, TEOMETPHICCKHE
npeoOpa3oBaHMsl ¥ IPOCKIIMN B KOMITLIOTEPHOM rpaduke

Paznen 3. Monenu reoMeTpruuecKiX 0ObEKTOB, UX BHIBI 1 1 16
u cBoiicTBa. CTPYKTYpHI JaHHBIX

Paznen 4. Konnenmum naTepdetico mporpamm 2D/3D

rpaduxu. 'paduyeckue pexakropsl. [IpoextrupoBanue 1 1 20

HpOTOTHIIA HHTEpdeiica.

Pazgen 5. Mogenu u meTobl ocBemnieHus. [[BeToBbie 2 1 19

MojienH. THUIBI HCTOUHUKOB CBETA.

Paznen 6. Metonsl noBbleHNs: peaucTuaHocT 3D-crieH 1 2 18

pH BU3yanu3anuu. Pactepusaliysi, TEKCTypHUpOBaHHE.

Paznen 7.AnmapaTtHo-niporpaMMHBIE CTaHIAPThI 1 2 16

KOMIBIOTEpHOU Tpaduku. AJTOPUTMBI ONITUMH3ALINH.

HWroro B cemectpe: 8 8 119
Hroro 8 0 8 0 119

4.2. Copep:xkaHue pa3/ieioB H TeM JIEKIIHOHHBIX 3aHATHH
ConeprxaHue pasiesioB M TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B Tadymiie 4.




Ta6muia 4 — ConepxaHue pa3faesioB U TEM JEKIIMOHHOTO ITUKJIA

Homep
pasaena

Ha3Banue u CoAECpKaHUE PA3A€J0B U TEM JICKIIUOHHBIX 3aHATHH

1

Tema 1.1. OcHOBHBIC 1I€JIM U 33J1a4U AUCHUIUIMHBL. [IoHSATHE TEOMETPUUECKOTO
o0bekTa u rpaduyeckoro nzodpaxkenus. Buapl kommneioteproii rpaduku: 2D, 3D,
¢bpaxTanbl. OnpeneneHuss 1 0COOEHHOCTH PACTPOBON U BEKTOPHOM rpaduku.
TpexmepHas u UHTepaKTUBHAsA KOMIIbIOTepHast rpaduka. O61acTi NpUMEHEHHS
KOMIIbIOTEPHOH IpaduKH.

Tema 1.2. OcoO€HHOCTH 3pUTEIBLHON CHCTEMBI YEIOBEKA ITPU BOCTIPUSTHH
npoctpanctBa. KonnenryansHas mozens 3D-cuensl. Mojienb kamepsl.

Tema 2.1. Cuctemsl koopauHat. PakTopsl KiIaccu(PUKALUN FEOMETPUIECKUX
npoekuuii. OCHOBHbIE BUBI IPOEKLUI: HEHTPAIbHbIE U TApaJICIbHbIE.

Tema 2.2. 'eomerpuueckue npeodpazobanusi: A puHHbIe Mpeodpa3zoBaHus,
npeoOpa3oBaHus MPOCTPAHCTBA, OJHOPOIHBIE KOOPIUHATEL. MaTpuaHoe
npeCcTaBIeHHEe peoOpa30BaHuil Ha TNIOCKOCTH U B TIpocTpaHcTBe. Kommno3umus
npeoOpa3oBaHMA.

Tewma 3.1. Monenu reoMeTpu4ecKuXx 00BEKTOB, X BUBI U CBOMCTBA. BhIMmyKIibie
MHOTOYTOJILHUKHA U MHOTOTPAaHHUKHU. MOJIeTTH IByMEPHBIX 0OBEKTOB:
KOOpJMHATHBIE, aHATTUTHYECKUe. MOJIeNn TPEeXMEPHBIX 00BEKTOB: KapKaCHBIE,
crutoHble. Crutaiiael U KpuBblie bedbe. CTpyKTypbl JaHHBIX TEOMETPUUECKUX
0OBEKTOB.

Tewma 3.2. IToHssTHE TpHAHTYJISIMU. AJITOPUTMBI TPUAHTYJISIUUU. TpraHryianus
JlenoHe u e€ peann3anus Ha npakTuke. [[puMeprl HCIOIB30BAHNS TPUAHTYJISILIUH.

Tewma 4.1. Uenoseko-mamuHHBIN nHTEpdeiic. Konnenmun naTepdeiicoB mporpamMm
2D/3D rpaduku. 'padudeckne penakTopsi.

Tema 4.2. [TpuHIUIBI TOCTPOEHUS TpaPUUECKUX CUCTEM. TeHAEHIINH TOCTPOSHHUS
COBPEMEHHBIX rpapuyecKux cucTeM: rpadudeckoe siapo, MPUIIOKEHUS,
WHCTPYMEHTApHI [T HaMCaHus NpriiokeHnit. TaTepdeiicsl — monp3oBaTerns,
MIPUKJIATHOTO MPOTrPaMMHOI0 00ecriedeHHs.

Tema 5.1. OcoGeHHOCTH 3pUTENBHOIN CUCTEMBI Y€JIOBEKa BOCIIPUSITHS LIBETA.
KomupoBanue niBeta, anbda-kanai. [[BeToBbIe MOJEIN KOMITBIOTEPHOM IpaduKu
(ammutuHas RGB, cyorpaktuBHas CMYK). IIBeToBsie nmpoctpanctBa (HSV, HSL,
HSB u np.).

Tema 5.2. Mozgenu u meTozb! ocBelieHus. JlokaabHas Mojienb ocBeieHus. THIIbl
HCTOYHUKOB CBeTa. 3akpacka 1o merojam I'ypo, ®onra u bannna-®onra. [lonstue
HOpMAJIEH.

Tewma 5.3. Monenu 1 METOIbI T7I00aTEHOTO OCBEIICHUS: TPACCUPOBKA JTyUeH, METOT
M3IIydaTesbHOCTH, MeTo1 MonTe-Kapiio, hoToHHBIC KapTHI.

Tema 6.1. YnpaBnenue tekctypupoBanueM. Hanoxenue tekctyp. TekcTypHbie
KapThl U pa3BEPTKHU.




Tema 6.2. Anroput™msl criaxkuBanus (anti-aliasing) u GunpTpanuu TeKCTyp.

Tema 6.3. CriocoObI NOBBIIIEHHE PEATUCTUYHOCTH U300PAKEHHH.
D¢ et BU3yanuzanuu. ATMochepHsie U onTHueckue 3hQexTol.

Tema 7.1. Anroputmsl oTCeueHuUs N0 OKHY npoekuuu (anroputm CazeprieHja).
JIByMepHOE U TpeXMEpHOE (OTHOCUTEIBHO BUAUMOI0 00beMa) OTCEUEHHUE.
[IpencraBneHune OTHOLIEHU 110 rIyOuHe. Y janeHne HeBUAUMbIX IPaHEH.

VY naneHue HEBUIUMBIX JTMHUN U TOBEPXHOCTEN (AJITOPUTM IJIaBAIOILEr0 FTOPU30HTA,
anroputMm PobepTca).

Tewma 7.2. Dranbl 3D-konBeiiepa. [TonaTue, 3a1a4u U pa3HOBUIHOCTH MIECHIEPOB.
PactpoBsie onepanuu Ha KOHBeWepe.

Tema 7.3. YcrpoiicTBo 1 paboTa rpaduueckoro mnporeccopa. AnmnaparHas
peanmzanus rpaduueckux GyHknuii. Lllelineps! (BepIIMHHAbBIE, TUKCEIBHBIC).

4.3. TIpakTnyeckue (CeMUHAPCKHE) 3aHATHSA

TeMpl MPAKTUYICCKUX 3aHATHH B UX TPYAOEMKOCTE IPHUBCICHEI B Ta6n1/1ue 5.

Tabnuua 5 — [IpakTrdyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
No TeMbl MPaKTUYECKUX . | TpymoeMkocTs, | pazaena
. DOpMBI IPAKTHYECKUX 3aHATHH
/1 3aHATUN (dac) JVCIIUII
JIMHBI
Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO
Bcero
4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00OPaTOPHBIX 3aHATHH U UX TPYIOEMKOCTH ITPUBEICHBI B Ta0IUIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYILOEMKOCTb
Ne
Ne Tpynoemko | pa3aena
HaumenoBanue 1abopaTopHbIX paboT
/11 CTh, (4ac) | AMCIMI
JIMHBI
Cemectp 4
1 | PaGora ¢ npuMuUTHBaMH, MOJIUTOHAILHOE MOJEINPOBAHNE U 2 2
NpUMEHEHHE MOAU(PHUKATOPOB.
2 Co3zmanne CI0XHBIX 00BEKTOB MPU TTOMOIIHU CIIAHOB. 2 3
Jlormueckue onepannu U THPAXXMPOBAHUE OOBEKTOB.
3 | Ocgemenue crieHbl, paboTa ¢ MaTeprasaMy U TEKCTYPHUPOBAHHUE. 2 6
4 | AHMMalUs reOMeTPUUECKUX 0OBEKTOB U MAaTEPUAIIOB U 2 )
BU3YyaJIN3aIUs CLIEHBI.

Bcero 8

4.5. KypcoBoe npoeKkTHpPOBaHHEe/ BbINOJHEHHE KYPCOBO padoThI

Y4eOHbIM MJIaHOM HE IIPEyCMOTPEHO.




4.6. CamocTosiTe1bHasi padoTa o0y4aromMXcst

Buapl camocTosTenbHON paboThI M €€ TPYI0EMKOCTh NMPUBEICHBI B TabuUIIe 7.

Tabnuna 7 — Bunbl caMmocToaTebHON paboThl U €€ TPYJ0EMKOCTh

o Bcero, | Cemectp 4,
Bun camoctosTenbHOM paboThI

qacC gacC
1 2 3
HSy‘lCHI/Ie TCOPECTUUCCKOIo MaTcpuajia 40 40

nucuuruael (TO)

Pacuetno-rpaduueckue 3aganus (PI'3) 23 23

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 16 16
Jlomamaee 3amanue ([13) 10 10
KonTponbhbie paboThl 3a04HUKOB (KP3) 6 6
[ToaroroBka K MpoOMEXKYTOUHOM 24 24
arrectanuu (I1A)

Beero: | 119 119

5. Ilepevyennb yueOHO-METOANYECKOT0 O0ecTiedeHHs IJIsl CAMOCTOSITeILHOI PadoThI
00y4arouuXcH Mo JUCHUILUIHHE (MOIYJII0)

Y4eOHO-METONUYECKUE MaTepuaibl s CaMOCTOSTENbHOM paboThl  00ydYarommxcs
yKa3zaHsbl B 1.1. 7-11.

6. IlepeyeHb MeYATHBIX U FJIEKTPOHHBIX YUeOHBIX U3TAHUM
[lepeuenp mevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHU IpUBeIEH B Tabmuie 8.

Tabnuna 8 — [lepedeHb nevaTHBIX U 3JEKTPOHHBIX YUeOHBIX M3/1aHUI

Komuectso
9K3EMILIPOB B
[lnp/ bubnmorpadudeckas ccpuika oubnmoTeKe
URL anpec
(Kpome ANeKTPOHHBIX
HK3EMILISIPOB)

YK Hukynun E.A. KomnberlorepHas rpaguxa.
681.327.11:003.6(075.3) Monenu u anroputmsel. Y4. [Tocobue. —

HznarenscTBo Jlans, 2017. — 708c.

ISBN: 978-5-8114-2505-1
YJIK 004(075) [Topes, B.I1. KommnbrotepHas rpaduka:
159 [yaebnoe mocobue] / Buxtop B. — CII6.:

BXB - ITerepOypr, 2005. — 432c.

ISBN: 978-5-94157-139-9
YK 004.0 MonenupoBaHue CII0KHBIX TPEXMEPHBIX 50
BEK 32.973.26-018.2 ciieH B nakete 3ds Max: yueOHo-
590 MeToaudeckoe mocoowue / J1. A.

Bbynrakos. — CI16.: 'VAII, 2021. — 199c.
YK 004.92 OcHOBBHI pa3pabOTKH HHTEPAKTUBHBIX 50
BEK 32.973.26-018 3D-HpI/IJIO)KeHI/II71 Ha JIBHXKKE Unity:
590 ydyebHnoe nmocodue / J. A. bynrakos, E.

E. Maiin, H. H. Pemetnukosa. — CII6.:




['YAII, 2021. — 137c.

BbbK 32.973-018.3 Bepcrak B. A. 3ds Max 2009. CekpeTbl
VJIK 004.92 macrtepctBa / B. A. Bepcrak. — CaHKT-
B35 [TetepOypr: ITutep, 2009. — 782c.

ISBN 978-5-498-07222-7
YK 004.92 bopeckos A.B. [IporpammupoBaHue
BEK 32.973 KOMITbIOTEpHOM rpaduku. COBpEeMEHHBIH
ES) OpenGL — IMK IIpecc. 2019. — 372c.

ISBN: 978-5-97060-779-4

7. IlepeveHb 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX PeCypcoOB HH(POPMALIMOHHO-
TeJIeKOMMYHHUKAUOHHOM ceTu « AHTEepHET»

[Tepeuenn AIIEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JIHCIUTUIMHBI
npuBesieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB  HH(POPMALUOHHO-
TGHCKOMMYHHKaHHOHHOﬁ CCTU «I/IHTepHeT»
URL anpec HaumenoBanue
https://videoinfographica.com/3dsmax-tutorials/ VYpoku no 3ds Max Ha caiite
videoinfographica
https://videoinfographica.com/blender-tutorials/ Becrutatasie ypoku o Blender na
caifre videoinfographica
http://3deasy.ru Ypoxku 3ds Max uis HaunHAIOMIHUX
https://younglinux.info/blender/course Brenenue B Blender. Kypc s
HaYUHAKIIUX
https://docs.unity3d.com/Manual/index.html PykoBojcTBO mosb3oBaTens Unity
https://docs.unity3d.com/Manual/ScriptingSection.html | Pa3zpa6otka crienapues B Unity (C#)
https://itproger.com/course/unity Coznanue urp Ha Unity s
HayuHawmWux. Bugeoypoku

8. Ilepeuenb HHGOPMAMOHHBIX TEXHOJIOT Hii

8.1. IlepeueHb mNPOrpaMMHOTO OOECIEYEHHUs, HCIIOJIB3YEMOTO TIPU OCYIIECTBICHUU
00pa30oBaTeNIbHOrO MpoIiecca M0 AUCIHUIIIHHE.

[TepedeHp UCTIONB3yEeMOT0 IPOrpaMMHOTO obecrieueHus npecTasieH B Tadbmuie 10.

Ta6mmma 10 — [Tepedyers mporpaMMHOTO OOecTieYeHUs

Ne n/mt HaumenoBanue
1 Autodesk 3ds Max 2022 nmu HoBee
2 Unity 2021.3 LTS uu HOBee
3 Microsoft Visual Studio Community 2020 uiu HOBee
4 Paint.NET 3.5.11 wiu HOBEE
5 Blender 3.4 wiu HOBeE
8.2. IlepeueHb  MH(POPMALMOHHO-CIPABOYHBIX  CHCTEM,  HCIOJIB3YEMBIX  IpH

OCYIIIECTBIIEHUN 00pa30BaTEIIBHOTO MPOIIECCa IO TUCIIUTIIINHE



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://itproger.com/course/unity

[lepedeHp UCTIONB3yeMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTABIICH B TAOIHUIIE
11.

Tabmuna 11 — ITepeueHs nHHOPMAITIOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. Martepua/ibHO-TeXHHYeCKas 6a3a

CoctaB  MarepuaIbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOW i  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabauue 12.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUYECKOH 0a3bl

Ne HaumeHnoBaHMe COCTaBHOM YacTH Howmep ayautopun
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOAMMOCTH)
1 | MynpTumenuiinas JeKIUOHHAS ay IUTOPUS 32-04
VYueOHas 00IIEMHCTUTYTCKAst Ta00paTOpHs MEPEIOBhIX 52-09
koMmbioTepHBIX TexHoJorui (YOJITIKT)

10. OIIeHO'lHLIe cpeacrea AJisd NpoBEeACHUSA HpOMe)l(yTO‘lHOﬁ arrecranmuu

10.1. CocTaB OIICHOYHBIX CpEACTB MJSi TPOBEICHHS IMPOMEXKYTOYHOH aTTecTalluH
00y4Jaromuxcs mo JUCUUTIINHE TpUBe/eH B Tadsmie 13.

Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB AJISl IPOBEICHHS TPOMEKYTOYHOM aTTeCTAIH

Buja npoMexyTouHoll aTTeCTALMHU ITepeueHn OLIEHOYHBIX CPEICTB
DK3aMeH » CIHCOK BOIPOCOB K IK3aMEHY
» DK3aMeHalMOHHBIE OUIIETEI
> 3amaun
> Tecthl

10.2. B kayecTBe KpUTEPUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI OOYyYaloUMMHCS TPUMEHSETCsT S-0ajuibHas IMIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopasi mpuBeaeHa B Tadnuie 14. B TeyeHune cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHast ~ mKajga ~ MOMAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia

HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMATHBHBIM 4aKTOM
I'VAIL

Ta6muia 14 — Kpurepuu onieHKH ypOBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUHI

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINI
5-0ayuipHas IIKaia PAKTEp (popmp

— oOyuatomuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepuan,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEIBHO U TPAMOTHO €r0 U3JIaraeT;

— ONMUpPasACh Ha 3HAHWS OCHOBHOM W JIOMOJHUTEIBHOW JUTEPATYypBHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIC MTOJIOKEHUS C IMPAKTUYECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BbIIBUTAaEMbIE UM HJIEU;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOIHO BJIAJIEET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHITHA.

(OTIIMYHO»
GauTCHO»




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHITUIA

«XOpPOoLIo»
Ga4YTCHO»

— 00y4JaroIuiicst TBEpPI0 YCBOMI POrPaMMHBIN MaTepuall, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESTENbHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHH.

«YHAOBJICTBOPUTCIILHO»
Ga4YTCHO»

— oOyuaroluiicss yCBOMJI TOJBKO OCHOBHOW HMPOrpaMMHBIN MaTepuai,
[0 CYIIECTBY M3JaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaATYpHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM MNPUMEHEHUU 3HAHUMN
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HAayUHBIE [10JIOKEHHUS;

— 3aTpyHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MMOHITHIA.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTECIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana;

— IOMyCKaeT  CYHIECTBEHHBbIE  OMIMOKA W  HETOYHOCTH  TPHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He QOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TumoBbie KOHTPOJLHBIC 33JaHUS WIIM UHBIC MATEPUAJIBL.
Bomnpocsr (3amaun) aiis sk3aMeHa MpeAcTaBieHbl B Tadmuie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne Kon
W [Tepeuens BompocoB (3a1a4) ajist SK3aMeHa HHIKATOPA
1 | IlonsaTue 0 reoMeTpUUECKOM 00BEKTE, rpauuecKOM N300paskeHUH [K-2.3.1
2 | Bekropnas rpaduka. Onpenenenne, OCHOBHbIE TTapaMeTPhl, IPUMEPHI [IK-2.V.1
3 | Mozaenu 06beKTOB TpEXMEPHOU TpapuKu [K-2.3.1
4 | PactpoBas rpaduka. OnpeaesneHne, OCHOBHBIEC TAPAMETPhI, PUMEPBI IIK-2.V.1
5 | Buasl cucteM KOOpAMHAT U CIIOCOOBI MX TTpeoOpa3oBaHuUs [IK-2.3.1
6 | JlexaproBa cucrema koopauHaT. Oniepanuu HaJl BeKTopaMu B nekaptoBoi | [IK-2.V.1
CUCTEME KOOpJIUHAT
7 | IlonsapHbie cucTembl KoopauHAT. [lepexo oT MoIApHBIX KOOPIUHAT K IIK-2.V.1
JI€KapTOBBIM
8 Konuenryansnas Mmozaens 3D-cueHbl T1IK-4.3.1
9 | Moxens kamepsl. Turel mpoenupoBanus kamep B 3D-crieHe I1K-4.3.1
10 | Addunnsle npeodbpazoBanus. Buasl appuHHBIX npeodpazoBaHmii [IK-4.Y.1
11 | DxBUBaJIeHTHbIE reOMeTpUUECKUe peodpazoBanus. OnpeaeneHue u [IK-2.V.1
MIPUMEHEHNE
12 | AkcoHOMeTpUUECKUe NMPOEKUUHU. BUbl, MPUHIMITBI TOCTPOEHHUS, [IK-4.Y.1
MaTpPUYHOE MIPE/ICTABICHHE
13 | [NapamnensHble mpoekuu. OCHOBHBIE BUbI, TPUHIUIIBI TOCTPOCHUS [K-2.3.1
14 | [lepcniekTHBHBIC MPOEKIMH. BUABI, TPUHITUIIBI TOCTPOCHUS, MATPUIHOE IIK-2.V.1




npeaACTaBJICHUC

15 | IIpeoGpa3oBaHus Ha MIIOCKOCTU: BUABI IpeoOpa3zoBanuii, ananutuieckoe u | [1K-4.3.1
MaTpUYHOE OMMCAHUS, KOMIO3HULIUsA
16 | IIpeoOpa3oBaHusi B IPOCTPAHCTBE: BUIBI TpeoOpa3oBanuii, ananutuueckoe | [1K-4.3.1
Y MaTPUYHOE ONUCAHUSA, KOMIIO3ULIMS
17 | Ognoponnblie koopauHaThl. [IpyunHbl BBeeHUS OHOPOAHBIX KoopauHar | ITK-2.3.1
18 | Mogxenu onucaHus reoMeTpu4ecKuX 00beKToB. [11aToHOBEI Tena IK-2.3.1
KapkacHble MO/i€IM FEOMETPUUECKUX OOBEKTOB I1K-2.3.1
19 | Cnnaiinel. Kpussie besbe IK-2.3.1
20 | I'parnuHOe npescTaBieHne 00bekToB (B-rep) I1K-2.3.1
21 | KonctpykruBHoe Oounoe npenacrasieHne 3D-00bekToB. byness [IK-4.3.1
olnepanuu
22 | OcoOeHHOCTH 3pUTENHHON CHCTEMBI YEJI0BEKa IIPU BOCIIPUATUH 1IBETA [K-2.3.1
23 | LiBeToBBIC MOJEIH M UX KiIacCUPUKAIIUS [1K-2.3.1
24 | llBeToBbIEC MATUTPHI M KOAUPOBAHUE IIBETA. AJTb(ha-KaHa [1K-2.3.1
25 | AxnuTuBHAs U CyOTpaKTUBHAS IBETOBBIE MOACIHU T11IK-4.3.1
26 | LiseroBsie nmpoctpancTBa HSB, HSL [1K-4.3.1
27 | JlokanmpHast MOJIeNIb OCBELICHUS. THUITbI HCTOYHUKOB CBETa [1IK-4.3.1
28 | Monens nuddysnoro orpaxkenus Jlambepra I1K-4.3.1
29 | Pasnuuus mopaeneit 3akpamuBanus ['ypo u @onra [1IK-4.3.1
30 | I'mobGanbpHOE OCBEILEHHE [0 METOY TPACCUPOBKH JIyUei [1K-4.3.1
31 | Meron u3nyuatensHoctu (Radiosity) [1K-4.3.1
32 | Anroputm Monre-Kapio u TpaccupoBka myTu [IK-4.Y.1
33 | Anroputmbl TpuaHTyIsuu Jlenone [IK-4.V.1
34 | NoGaBieHne ToUeK B TpUAHTYJISAIHIO [lenoHe [K-4.v.1
35 | OTcedenue Mo okHy BbIBOa. OCHOBHBIE alTOPUTMBI I1K-4.3.1
36 | Orcedenue mo mupamue BUIUMOCTH. OCHOBHBIE alITOPUTMBI [1K-4.3.1
37 | Ilpunuurnsl pabotel Z-Oydepa. Uepapxuueckuii Z-0ydep [1K-4.3.1
38 | Ympasiienue TekcTypupoBanueM. HamoxxeHue TeKCTyp [K-2.V.1
39 | Tekcrypnble kapTsl 1 UV-pa3BepTku [IK-2.V.1
40 | CriocoObI (hUIbTpaIuy TEKCTYP IK-2.VY.1
41 | Bazossie criocoOb! anuMarwu 3D-ciensl. PaboTa ¢ kamepoii [IK-4.Y.1
42 | CrinaxuBanue (GparMeHTOB (MPOCTPAHCTBEHHBIN  BPEMEHHOM [1K-4.VY.1
AHTUAJTbSICHHT)
43 | OcHoBHble 3Tansl 3D-koHBeliepa [1IK-4.3.1
44 | Pactepu3anus U pacTpoBbie oneparyn Ha 3D-koHBelepe. I1K-4.3.1
45 | Hleitneps! (BepIMHHbIE, MUKCENIbHBIE). ONpeaeieHue U OCHOBHbIE [1K-4.3.1
byHKIIIHN
46 | OOure mpUHIUITBI paboTHI TpaduuecKoro mporeccopa [IK-2.3.1

Bompocsr (3agaun) ans 3aueta / nud . 3aueTa npeacraBieHs! B Tabmauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne i/t

[Tepeuens BonpocoB (3anayu) auis 3adeta / mudd. 3auerta

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO




[Tepedyens TeM I KypcOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOH paOOTHI
npecTasieH B Tabnuue 17.

Tabnuna 17 — [TepeueHs TeM 7151 KYpCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHUS KypCOBOM paboThI

[TpuMepHBIii IEpeYeHb TeM I KypCOBOTO IPOSKTHPOBAHUS/BBIITOIHEHHS KYPCOBOU

Ne /i
paboThI

Y4eOHBIM MJIAHOM HE IPEyCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOUHOW aTTeCTallMd B BUJE TECTUPOBAHUS
npeacTaBiIeHbI B Tabnwuie 18.

Tabnuna 18 — [IpuMepHbIi IepedeHb BOIIPOCOB JIS TECTOB

Ne /it IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
1 PaccTaBuTh B npaBmiibHOM MOpPsAKE 3Tanbl 3D-KoHBEMepa
2 Ha3Bate reomerpuueckue npeodpa3oBaHusi, OTHOCALIMECS K aQ(UHHBIM
3 JlononHUTh onucanue rpada CleHb
4 [Tepeuncnuts 3anaun Z-0ydepuzanuu
5 PaccopTupoBaTh anropuTMsl CriiaKUBaHUs 110 KATETOPUAM
6 Br16paTh 13 ciicka napaMeTpbl TeOMETPUYECKUX 00BEKTOB BEKTOPHOI rpapuku
7 BriOpatb okycHoe paccTosiHue 0OBEKTHBA KaMephl, aHAJTOTMYHOE TJ1a3y 4eJI0BEKa
8 VYKazaTh, Kakle U3 NepeYHCICHHBIX ONEpalil He OTHOCATCS K MUKCEIbHOMY IICHAepY
9 BriOpath u3 ciMcka napaMeTpsl pacTpoOBOro N300paKeHMsI
10 HazBatp yu€Horo, mpeayioxkuBIiero Moaenb audy3Horo orpaxeHus CBeTa
11 HaszBaTth MeTon GUIBTPALIUN TEKCTYP, UCHOIB3YIOMIUI MPOEKIUIO CBETOBOTO IMSATHA
12 BriOpath u3 ciucka hopMaTsl pacTpOBBIX H300paskeHU
13 [TepeuncauTh 1BETA, BXOASANIUE B BETOBYIO Mozeas CMYK
14 3anucaTh KpacHbIH BET B MECTHAANATUPUIHOM MPEICTABICHUH
15 HasBarp kaHanm MaTepuana, KOTOPBIA MO3BOJISIET CO3aTh UMUTAITUIO pelbeda
16 JlaTb onpenenenne MUHUMaJIbHOW TOBEPXHOCTH, U3 KOTOPBIX cTpouTcs 3D-00beKT
17 VYkazaTh, Kakasi CHCTEMa KOOpJIMHAT IPUMEHSETCS B KOMIIbIOTEPHOI rpaduke
18 PaznenuTh anropuTMbl OTCEUeHHs HA KApTUHHOE H MUPOBOE TIPOCTPAHCTBO
19 Jlatb onpenenenue HOpMaIu
20 Ha3zBaTh opmar gaHHBIX, B OCHOBHOM HCIIOJIb3YEMBIH Ha rpaduecKoM KOHBeiepe

[lepeuenb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYydYaroluXcs 3a0YHON (OPMBI
00ydeHus1, IpeICTaBIeHbI B Ta0wie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

No /it ITepeyeHr KOHTPOIBHBIX PaOOT

1 AdpunHbIe TpeobpazoBaHms Ha MIIOCKOCTH. M300pa3uTh MIOCKYIO T€OMETPUYECKYIO
¢Gurypy coriacHo WHAMBHUIYaJIbHOMY BapHaHTY 3aJaHus, 33/1aTh MATPHILy €€
KOOPJMHAT U TP MOMOIIM MAaTPHYHBIX ONEPaTOPOB BHIITOIHUTH TPH aPUHHBIX
npeoOpa3oBaHusl, YKa3aHHBIX B WHAMBHYaJbHOM BapHAHTE 3aaHUS.

2 [TocTpoenne oprorpadudeckux npoekiuii. B 3D-penakrope HaprcoBaTh TPEXMEPHYIO
(burypy coriracHo MHAUBHyallbHOMY BapHaHTy 3aJaHUsI U 3alIHCaTh MATPHUILy €€
koopauHart. [TocTpouth opTorpaguvecKyro MPOeKIHIo Ha MIIOCKOCTh, MapalIeIbHYIO
yKa3aHHOW B MHMBHyaJIbHOM BapuaHTe tiockoct (X0Y, X0Z unu Y0Z).
[IpuMeHHUTH MaTpHILy TPOCIIUPOBAHUSI.

10.4. Meroanueckue Martepuaibl, ONpEeETAIOIINE MPOLIE Iy PBI OLIEHHUBAaHUS
WHJUKATOPOB, XapaKTEpHU3YyIOUUX dTanbl (OPMHUPOBAHHMS KOMICTCHIIMH, COAEp)KaTcsi B




JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpYIOIMX MOPSAJOK U HPOLEAYpPY

MMPOBCACHUS TCKYLICTO KOHTPOJIS YCIIECBACMOCTU U HpOMe)I(YTO‘IHOﬁ aTTeCTalln 06yqa}0uu/1xc;1
I'VAIL

11. MeToauyeckne yKazaHus s 00yUAIOIIUXCS IO OCBOEHHUIO TUCIIUIJIMHBI

[enbto IUCUUIUIMHBI SBJISIETCS MOYYEHHUE CTYIeHTaMH HEOOXOAUMbIX 3HAHUN, YMEHUN U
HaBBIKOB B 00JIACTH CO3/IaHUS TPEXMEPHBIX MOJIEJIeH reOMETPpUUECKUX 0OBEKTOB U rpaduyecKux
M300paxeHui U1t pa3paboTKU KOMIOHEHTOB HHPOPMAIIMOHHBIX CUCTEM U allapaTHO-
IIPOIPaMMHBIX KOMIUIEKCOB.

11.1. Metoguyeckue yKa3aHusl [Jsi OOy4alOIIMXCSl 10 OCBOGHHI0 JIEKIIHOHHOIO
MarepuaJa

OcHOBHOE Ha3Ha4YeHHE JICKIUOHHOI'O MaTepuana — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe yueOHoro matepuana. Ha3HaueHue COBpEMEHHOHM JIEKIMU B
paMKax JIMCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIUIO MO TEME, & B OCBOCHHUU
(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro IIO3HAHMSA, HOBEHIIMX
JOCTHKEHUM HayuyHOM MbIciu. B ydyeOHOM mporecce JeKUusi BBIIOJIHAET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00JIacTH 3HaHus, €€ NpoOJeMbl, JAeT LEeIbHOE NPEACTaBICHUE O IUCLUILIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

HJ’IaHI/IDVCMI)Ie PE3VYJIBTATHI ITPHY OCBOCHUN O6V‘~IaIOHII/IMC5I JCKIIMOHHOI'O MaTcpuaja.

— llosyyeHne COBpEMEHHBIX, LIEIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWM, YPOBEHb KOTOPBIX
OIIPEAEIAETC LIEJIEBOM YCTAHOBKOM K KaXJ0W KOHKPETHOU TEME;

— TlomyueHue omnbITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBATEICM.

— Pa3zButne npodeccrnonanbHO-IEI0BBIX KaU4eCTB, HHTEpECa K IPEAMETY U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIITUICHUS.

— TosiBnenne HEOOXOIUMOTO UHTEPECA, HEOOXOIMMOTO IS CAMOCTOSTEIHHON paboTHI;

— IlosyuyeHue 3HaHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IIPOTHO3€E UX
pa3BUTHS Ha OJVDKANIITNE TOIBI,

— Hayuutbcss meTomumueckm oOpabaTeiBaTh MaTepuan (BBLACIATH TJIABHBIC MBICTH H
MOJIOKEHUSA, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATh KX B Pa3IMYHBIX
bopMyIHpOBKax);

— ITlomy4yeHue TOYHOTO MOHMMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JlekIMOHHBIN MaTepHal MOXET COMPOBOXKAATHCS IEMOHCTpAIUEN CIIai10B U
MCITOJIb30BAaHNUEM Pa3/IaTOYHOT0 MaTeprasa Py MPOBEACHUH KOPOTKUX TUCKYCCHI 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATHK 10 TUCIUTUIHHE.

CTpyKTypa IpeIoCcTaBICHUS ISKIIMOHHOTO MaTepHaia.:

— H3znoxxeHue T€OPETUYECKUX BOIIPOCOB, CBSI3aHHBIX C paccCMaTpUBaeMOil TeMOoi

— Onucanuie METOJIOB U AITOPUTMOB, TPUMEHSIEMBIX JUIS PEIICHHUS 33]1a4 KOMITbIOTEPHOM
rpaduku

—  JleMoHCTpamus MpUMEPOB PEIICHUS 3a71a4 KOMIBIOTEPHOH Tpaduku

— OO0001eHne U3I0KEHHOTO MaTepuaia

— OTBeThl HAa BO3HUKAIOIIME BOMPOCHI MO TEME JISKIIUH.

11.2. MeTtoauyeckue yKa3aHus AJs 00y4YalOLHXCA M0 YYACTHIO B CEMHHapax

He npedycmompeno yuebubim nianom no OaHHOU OUCYUNIUHe.



11.3. MeTtoauyeckue yKa3zaHHMsl I OOy4YaIOIIHXCH MO TPOXO:KIEHHI0 NMPAKTHYECKHX
3aHATHI

He npeodycmompeno yuebHvim nianom no 0auHoU OucCyuniuHe.

11.4. MeToauyeckne YyKa3aHHs JIsi OOYYaIOIIMXCH MO BBINOJHEHUIO J1a00pPATOPHBIX
pador

B xoze BeImoHEHUS 1a00PaTOPHBIX PaObOT O0YUAIOIIMIACS JOJKEH YIIIYOUTh U 3aKPEIUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJIUKON U TEXHUKON 3KCIIEPUMEHTA
B COOTBETCTBHMH C KBaJU(UKAITMOHHOW XapaKTEPUCTHKON oOyuaromerocs. BrimogHeHue
71a00paTOPHBIX pabOT COCTOMUT U3 IKCIICPUMEHTATBHO-TIPAKTUYECKOM, PaCUeTHO-aHAIUTHICCKOM
4acTe U KOHTPOJIbHBIX MEPOIPUSITHH.

Brmonnenue na60paTopHHx pa60T 06y‘laIOHII/IMCH SIBIISICTCA HEOTHhEMJIEMOM YacCThIO
HU3YyUYCHUA JUCHUIIINHBI, OHpCI[GJISIGMOfI y‘{e6HLIM IJIaHOM MW OTHOCHUTCA K CpPCACTBaM,
066CHC‘II/IBaIOH_[I/IM PEIICHUE CIICAYIOIINX OCHOBHBIX 3a/1a4 Yy 06yqafomeroc;1:

— mpuoOpeTeHre HAaBBIKOB MCCIICIOBAHUS TPOIIECCOB, SIBICHUNA U OOBEKTOB, H3y4aeMbIX B
paMKax JaHHOW JWCIMIUINHB;

— 3aKpelieHHe, pa3BUTHE M JACTalu3alus TEOPETHMYECKUX 3HAHMM, NOJYYEHHBIX Ha
JCKIIHSX;

— TIOJlyYeHHE HOBOM MH(pOPMAIUH MO U3Y4aeMO TUCIUILTIHE;

— TpUOOpEeTEeHHEe HABBHIKOB CaMOCTOSTEIBHON PabOTHI ¢ TaOOPaTOPHBIM 00OPYIOBaHUEM U
npubopamu.

3amanne 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00paATOPHEIX padoT

Bapuant 3amaHus mo Kaxaoil nabopaTopHOi paboTe oOydaromiics Moiay4yaer B
COOTBETCTBUM C HOMEpOM B cmucke rpynmnsl. [lepen mpoBeaeHuem sabopaTopHOl padOTHI
oOyuyaromemMycs clieyeT BHUMATelIbHO O3HAKOMHUTHCS C METOJUYECKUMH YyKa3zaHUSAMH 10 ee
BBINOJIHEHHIO. B cOOTBeTCTBUM € 3a7jaHieM 00y4aroluics JOKEeH MOATOTOBUTh HEOOXOIMMbIE
JTaHHbIe, TOJIYYUTh OT TMpernojaBareNs JONYCK K BBIMOJHEHHIO JabopaTOpHOl paloThI,
BBIMIOJIHUTh YKa3aHHYIO IOCJIEOBATEIbHOCTh JEUCTBUM, IMOJY4YUTh TpeOyeMble pe3yJbTaThl,
0(OPMHUTH U 3aLIUTUTH OTYET IO JIAOOpaTOpHOU paboTe.

Crpykrypa 1 hopma otyeTa o J1ad0paTtopHOH padbore

Otuet o0 nabopatopHoii paboTe JOKEH BKIIOYATh B ce0s: TUTYJIbHBIHN JUCT, LIeNb paboThI,
BapHaHT 3aJlaHMsi, OINMCAaHUE Ipollecca BBINOJHEHUS JIabopaTOpHOW paboThl, MOIy4YEHHbIE
pE3yJIbTATHhl, JOMOJIHEHHbIE CKPUHIIOTAMH, U BHIBOJIBI.

TpeboBauusg K 0hOPMIIEHUIO OTUETA O JIJaDOPATOPHOI paboTe

ITo kaxmoit mabopaTopHOil paboTe BHIMOIHACTCS OTIENbHBIN 0TYeT. TUTYIBHBIN JTUCT
oopmisieTcss B COOTBETCTBUHU C IabioHOM (oOpasiom), mpuBea€HHbIM Ha caiite ['YAII B
pasnene «HopmaruBhas nmokymenTanms» (https://guap.ru/regdocs/docs/uch). TekcroBbie wu
rpaduveckne Matepuanbl oQOpMISIOTCS B cOOTBeTCTBHU ¢ TpedoBanmsmu ['OCT 7.32-2017
«CUBU/L. OTueT o HayuHO-UCCIeaoBaTeNbCKOM padore. CTpyKTypa U npaBuia opopMICHUS» U
['OCT 2.105-2019 «ECK]I. O6mue Tpe6oBaHUS K TEKCTOBBIM JOKYMEHTam., MPUBEAEHHBIMU
Ha caiite ['YAII B pa3nene «HopmaTtuBHast TOKyMEHTaLU».

MeToanyeckre yKa3aHMs 0 BEIMIOJIHECHUIO Ha6ODaTODHHX Da6OTZ

MopenupoBaHue CIOXKHBIX TPEXMEPHBIX clieH B makete 3ds Max: y4e0.-meroa. mocooue / J. A.
Bynrakos. — CII6.: 'YAIL 2021. - 199 c.


https://guap.ru/regdocs/docs/uch

OcHOBBI pa3pabOTKH WHTEPAKTUBHBIX 3D-niprokennii Ha apkke Unity: yue6. mocobue / 1. A.
bynrakos, E. E. Maiin, H. H. Pemetnukosa. — CI16.: ['YAIL 2021. — 137 c.

CpoOKH c1auy ¥ OIIeHKa JIa0OpaTOPHBIX padoT:

[Tepedenp mabopaTOpHBIX paboT MpUBEIEH B TAOIHIIE 6.

[IpenenpHBIA CPOK coauu JaOOPATOPHBIX PabOT — A0 MEepBOM Henenu HWIOHA (3a4éTHas
Henens). st moaydeHuss MakCMManbHOTO Oaliia J1abopaTopHyro padoTy HEOOXOAMMO CIaTh HE
MO3/IHEE CPOKOB, yKa3aHHBIX B Tabmuie 20.

Ta6mmma 20 — Cpoku ciayuu 1 6amisl 1a60paTOPHBIX padboT

Howmep 1 Ha3BaHMe paboOTHI IIpenenbublii CPOK MakcuManbHbII
BBIITOJIHEHHMS JIJIS [TOJTYYEHUS Oamn
MaKCHUMaJIbHOTO Oasa

Nel. PabGota c mpuMHUTHBAMH, Hronsb Tekyero roga 15
HOJMIOHAJIbHOE MOJEIMPOBAHUE U
PUMEHEHUE MOIU(UKATOPOB.

No2. Co3nanue CIIOXKHBIX 0OBEKTOB MPH Hrons Tekymero roga 15
IIOMOILHY CIIaHHOB. JIorndeckue onepanuy u
THPAKUPOBAHKUE OOHEKTOB.

Ne3. OcBenienue cuensl, pabora ¢ Wionb Teky1ero roaa 15
MaTepHaiaMH ¥ TeKCTYPUPOBaHHE.

Ned. Anumanus reomeTpudecKux 0ObEKTOB U Wronb Tekymiero ronaa 15
MaTepHaoB U BU3yalU3alHsl CLICHBI.

11.5. MeToauyeckne YyKa3zaHusi [JI OO0y4alOIMXCA MO NPOXOKIEHHID KYpPCOBOIo
NPOCKTHPOBAHUS/BBINIOJHEHUSI KYPCOBOii padoThI

He npedycmompeno yuebnvim nianom no 0auHoU Oucyuniute.

11.6. MeToauuyeckue yKazaHus 1JIsl 00y4YalOIIMXCH MO MPOXOKIEHHI0 CAMOCTOATEIbLHOM
padoThI

B Xxone BBINOTHEHUSI CaMOCTOATENBHON pabOThI, 00yYarOIUNCA BBIMOJIHAET padoOTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelis, HO 0€3 ero HemocpeJACTBEHHOTO
y4acTHsl.

Jns oOyuwaromuxcs 1o 3a04HOi (opme oOydyeHHs, camocTosiTeNnbHas paboTa MOMKET
BKJIIOUYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOIHEHHST CaMOCTOSITENbHON paboThl, y oOydaromerocs ¢GopMupyercs
nenecoodpasHoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU MU CHCTEMAaTH3allUd NMPUOOpETaeMbIX 3HAHUIl, o0ecrednBaeT BBICOKUIN
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, TOMOTAaeT TOJIYYUTh HABBIKK ITOBBIIICHUS
pohecCHOHaNBFHOTO YPOBHSL.

MeroanueckuMu ~ MaTepuajaMd, — HaMpaBlSIOMIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4aromuxcst SIBISIOTCS:

¢ yueOHO-METOIUYECKUN MaTepuas MO JUCIHILIMHE JOCTYNEeH Kak B 3JEKTPOHHOM BUJIE
(my6mukyercss B JIK T'VAII B pasgene "Martepuansr'’), Tak U B medyaTHOM Buze (B
oubmmoteke ['YAII);




® METOAMYECKHE YKa3aHUS IO BBIIOJHEHUIO KOHTPOJBHBIX pabOT JOCTYNHBI B
9JIEKTPOHHOM BHJIE B Qopmare mpeseHtamuii (myomukyrores B JIK I'YAII B pasgene
"Marepuaisr").

11.7. Mertoguyeckue YyKa3aHusl JJs1 OO0y4YAOIIUXCA MO NPOXOXKIEHUIO TeKYyIero
KOHTPOJISA YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIIEBAEMOCTH MPEIyCMAaTpUBAaeT KOHTPOJb KauecTBa 3HAHUI
00y4arouxcs, OCyHIECTBISIEMOTO B TEUEHHE CEMECTpa C IEJIbI0 OILICHUBAHUSA XO0Jla OCBOCHUS
JUCIUTUIAHBI.

Kontpons ycmeBaemMocTu moapasyMeBaeT NPOBEIACHHE KOHTPOJIBHOM paboThl B
nucbMeHHou popme. KontponbHast paboTa BKIIOYAET J1Ba 33aHUS 110 BapUaHTaM:

3amanne Nel — Addunnbie mpeodpa3zoBaHus Ha IUIOCKOCTH;
3ananue Ne2 — I[TocTpoenune oprorpaguuecKux MpOeKIHA.

MaxkcuManbHblil 6aii 3a KOHTpoJbHY0 — 15 (10 3a 3amanue Nel u 5 3a 3aganue Ne2). Otu
Oatel IpUOABIIOTCA K OajtaMm 3a J1abopaTopHbie padOThI MPH BBIYUCICHHUH UTOTOBOM OLICHKH
IO AUCLHUIIIINHE.

11.8. MeToauuecKkue YKazaHus IJId oﬁyqammnxca Mo MPOXOKACHUIO l'[pOMe)KyTO‘IHOi/i
aTTeCTallumn

[TIpomexxyTouHas aTTecTalus o0yJaromuxcs MpeayCMaTpUBaET OLICHUBAHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHHs MO aucuuiuinHe. OHa BKIIOYAET B
ce0st 9k3amMeH — (hOpMy OLIEHKH 3HAHUMN, TIOTYYEHHBIX 00YUYAIOIIMMCS B IPOIIECCE U3YICHUS
BCEH MUCIUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSITENIHOM paboThl, CHOCOOHOCTH MPUMEHSTH
UX Ui pEHIeHUs NPaKTUYECKUX 3a/ad. ODK3aMEH, KakK IMpaBWJIo, MPOBOAUTCS B TEPHOJ
5K3aMEHAIIMOHHOM CECCHM M 3aBEpIIAETCS aTTECTAMOHHOW OLIEHKON «OTIMYHO», «XOPOILIOY,
«YJIOBJIETBOPUTEIBHO», «HEYIOBJIECTBOPUTEIIBHOY.

Cucrema OLEHOK IpU MPOBEJCHUM IPOMEKYTOUHOM aTTECTallMM OCYIIECTBISAETCS B
COOTBETCTBUM C TpeboBanusMU [lonokeHuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectauuu cTyaeHToB ['YAII, oOyuwatommxcs MO NporpamMmbl BBICLIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa y4eOHOW paboTh
ctyneHtoB B 'Y Ally.

Jlis moy4yeHuss MpOMEKYTOUYHOM aTTecTaluyu oOydaromuiicss 00s3aH claTh SK3aMEH Ha
OLICHKY HE HWXE «YJOBJICTBOPHTEILHO», CIaTh Bce JlabopatopHble pabotsl (4 mT.) B
YCTAaHOBJICHHBIE CPOKM M HamucaTh U cAaTh (3arpy3uth B JIMYHBIH KaOMHET) KOHTPOJIbHYIO
pabory.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy JTUCIUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMonmuce
3aB.

kadeapoit




