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AHHOTANuA

Hucnunnmna «/HTepakTHBHAs KOMIBIOTEpHas rpaduka» BXOIUT B 00pa30BaTEIbHYIO
POrpaMMy BBICIIETO 00pa30BaHUsl — MporpaMMy OakajaBpuara 1Mo HAIpaBICHUIO MOATOTOBKH/
crenuanbHocTd  09.03.01 «MHpOpMaTKa ¥ BBIYMCIHUTENIbHAs TEXHUKA» HAMPaBICHHOCTH
«KoMITbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U ceTH». Jluciuruimmna peanusyercs kapeapoit «Ned4y,

Jucuumnirza HaneneHa Ha (POpMUPOBAHKE Y BBITYCKHUKA CISIYIOIIUX KOMIIETECHIIUN:

[TK-2 «Crioco6eH mpoeKTUPOBATh MOJIb30BATEILCKUE HHTEP(DENCH 0 TOTOBOMY 00pa3ily
WM KOHUENIUN uHTepdeiicar

[IK-7 «CriocobeH mpoeKTHpoBaTh 00OBEKTH BU3yalbHON MH(MOpMAIU, UACHTU(UKAITIN
Y KOMMYHUKAIIN

[1K-8 «Cnocoben pazpabaTbiBaTh METOJIbI, AATOPUTMBI U TOANIPOTPAMMBI TSI TOTOYHON
BU3YyaIN3aUH TPEXMEPHBIX KOMITBIOTEPHBIX CIICH»

ConepxaHve AMCHUIUIMHBI OXBaTbIBA€T KPYI BOIIPOCOB, CBSI3AHHBIX C OCBOECHUEM
OCHOBHBIX T€OPETUUYECKUX 3HAHUM, YMEHHUN U MPAKTUYECKUX HABBIKOB IPHU MPOEKTUPOBAHUU U
pa3pabOoTKe MHTEPAKTUBHBIX TPEXMEPHBIX TIpad@UUECKUX MPHIOKEHUH C TPUMEHEHUEM
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U Web-TeXHOJIOT Ui, a TakKe TU3alHEPCKUX PEIICHHUH 110
MPOEKTUPOBAHUIO OOBEKTOB BU3YalbHON HH(OpPMaNUU U TpapUUeCKHX MOJIb30BATEIbCKUX
UHTEp(PENCcOoB.

[IperoaBanrie TUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBbI OpraHU3aLUN
y4eOHOro mnpoliecca: JEeKIUH, jJabopaTopHble paboThl, caMoOCTOsTeNbHas paboTa CTY/EHTa,
KypPCOBO€ IIPOCKTUPOBAHHUE.

[IporpamMMoil AMCHUMIUIMHBI NPEAYCMOTPEHBI CIEAYIOUIME BUIbI KOHTPOJIS: TEKYIIUMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMEeHa.

061112151 TPYAOCMKOCTb OCBOCHUA IOUCHHUIIJIMHBI COCTABJIACT 5 3a4yeTHHIX CINHMUII, 180
HacCoB.

SA3bIK 00yUYeHUs M0 AUCIUIUIMHE «PYCCKUI»



ITepedyenb MiIaHMPyeMBbIX pPe3yJIbTATOB 00y4eHHs MO0 TUCHUIINHE

1.1.  Ilenu npenogaBaHus JACHUIUTMHBI

Llenpro mpenojiaBaHusl JUCUUIUIMHBI SIBISIETCS TMOJYYCHHUE TEOPETHUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB CO3JIaHUS WHTEPAKTUBHBIX TPEXMEPHBIX rpadUUECKUX MPHIIOKCHHUH C
NPUMEHEHUEM COBPEMEHHBIX MPOrPAMMHBIX CpPeACTB M Web-TeXHONOTUH i pelleHus
npo)eCCHOHANIBHBIX 3a7a4, a TaKXe YMETh HaXOJWTh JW3aHHEPCKUE peIIeHUs 3aaad To

NPOCKTHPOBAHUIO  OOBEKTOB  BU3yallbHOW MH(OpMAnMM W BIaJeTh  IPOTPaAMMHBIM
o0ecrnieueHrneM, UCIOIb3yeMbIM B IM3aiiHe 00bEKTOB BU3yalbHOU HH(MOpMAIUH.

1.2. JlucuuniuHa  BXOOUT B COCTaB  4YacTd, (QOpMHpPYeMOW  y4yaCTHHKAMHU
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTeNIbHOM MporpaMMbl BhICIIEro oOpa3zoBaHus (najiee —
OI1 BO).

1.3. IlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUYEHHS MO TUCHUIUIMHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynpTaTe M3ydeHHsS NUCUUIUIMHBI OOYYArOUIMICS OJDKEH 00NajaTh CIEAYIOIIMMHU
KOMITETCHIIMSIMU WIIA WX 4acTsAMU. KOMIIETEeHIINM U MHIUKATOPBI UX JTIOCTHUKEHUSI TIPUBEICHBI B

Tabiuue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKCHHS

Karteropus Koa n
Kon 1 HauMeHOBaHHe HHIMKATOPA JOCTUKEHHS
(rpynma) HaNMMeHOBaHHe
KOMIIETEeHI[UH
KOMIIeTeHIIUH KOMIIeTeHI[UN
ITK-2.3.1 3HaTh C1IOCOOBI 0OecIeueHus
MK-2 CnocoGen JOCTYITHOCTH HHTEP(EHCOB; METOIbI
IIPOCKTHPOBAT CTaTHUCTUYECKOTO aHaJIN3a JaHHbIX
nosib3oBarensckue | IIK-2.Y.1 ymeTs oneHnBath crieHapun
[TpodeccronanbHbIe . .
uHTEepdENCH 1o WCIIOB30BaHMs HHTEp(eiica mporpaMMHOTO
KOMIIETEHIIUU
roTOBOMY 00pa3iy | obecredyeHus
W KOHIICIILNH IT1K-2.B.1 Briagets HaBbIKAMU (OPMUPOBAHUS
uHTepdeiica BBIOOPOK 10 CTATUCTUYECKUM JTAHHBIM O
B3aMMOJIEHCTBUHU MOJIB30BATENS ¢ HHTEpPericoM
IIK-7.3.1 3HaTh TEXHOJIOTUYECKUE TTPOLIECCHI
XYJO0’KECTBEHHOIO KOHCTPYUPOBAHNU,
MK-7 CnocoGen TEXHUYECKOTO MOJECIIMPOBAHUSI U TPOU3BOJICTBA
IIPOCKTHPOBAT 00BEKTOB BU3yalIbHOM HH(DOpMaIK
00BEKTHI IIK-7.¥.1 ymeTb Hax0IUTh 1U3aHEPCKUE
[TpodeccronanbHbIe .
KOMITETEHIIHH BU3YaJbHOU pelIeHns 3a/1a4 110 MPOEKTUPOBAHUIO O0BEKTOB
nH(popManuy, BHU3YyaJIbHOU HH(GOPMAIIUU C YIETOM TOKEITAHUN
UICHTU(QUKAIUN U | 3aKa34rKa
KOMMYyHHMKaIHH IIK-7.B.1 BiageTh NporpaMMHBIM OOECTIEUEHUEM,
UCTOJIb3yEeMbIM B IM3aliHE 0OBEKTOB BU3YaIbHOM
nHpopmanuu
K-8 Criocoben IIK-8.3.1 3HaTh METOJBI U MATEMATUYECKUE
pa3pabarbBaTh AJIITOPUTMBIL, JIEKaIIle B OCHOBE TEOPUU CBETA U
METOJIBI, TEXHOJIOTHI BU3yalIU3allun
HPO(I)CCCI/IOHaHBHBIe AIrOpUTMbI U IIK-8.Y.1 YMETh nobuBaThbCsa OalaHca KauecTBa U
KOMIICTCHIIMU IOJIIPOrpaMMBbI CKOpPOCTHU BU3YyalIu3alUU TPEXMEPHBIX
JUTSl TOTOYHOM KOMIIBIOTEPHBIX CLIEH
BU3yalln3alun IIK-8.B.1 BiaseTh KOMIbIOTEPHBIMU
TPCXMCPHBIX MporpaMMaMH JiJIsl BBITIOJTHEHUS 3a/1a4 110




KOMITBIOTEPHBIX HACTPOMKE OCBEILICHUS, CO3/IAHUIO LIECHIEPOB U
CLieH BU3yaJIM3alUU TPEXMEPHBIX KOMIIBIOTEPHBIX CLEH

2. Mecro nucuMimiinHbl B cTpykType OI

JuctumimHa MOXeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETCHHBIX O00YYaAIOIIUMUCS
IIPU U3YYECHUH CIIEAYIOUIUX TUCLIUIUINH:
— «OCHOBBI POTPAMMUPOBAHUSY;
— «OCHOBBI POEKTHOMN JEATEITHLHOCTH;
— «KowmmeroTepHas rpaduka.
3HaHUA, MOJYYEHHbIE NPHU H3YyYEHUM MaTephalla JAAaHHOW JIUCLUIUIMHBI, HUMEIOT Kak
CaMOCTOSITeJIbHOE 3HAUCHHE, TaK U MOT'YT UCII0JIb30BATHCS MPU U3YYECHUU APYTUX JTUCHUTLINH:
— «Pa3paboTka BUPTyasIbHOI U TOTIOJTHEHHOHN peaibHOCTH Y.

3. O0beM U TPYI0eMKOCTh TUCHHUILINHBI

JanHbie 00 oOmieM o0BEME TUCHUIUIMHBI, TPYAOSMKOCTH OT/ACIbHBIX BUIOB Y4eOHOI
paboTHI IO TUCUIHUTUIHNHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABICHBI B
Tabiuue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTMHBI

TpynoemMKoCTh 1O ceMecTpam

Bup yuyeoHoii pa6oThl Bcero Ne6 Ne7
1 2 3 4

gg/u(q;lzc) mpyooemMKocms  OUCHUNTIUHDL, 5/180 4/ 144 1/ 36
U3 Hux uacoe npaKkmuuecKkou no02omoeKu 16 8 8
AyoumopHnusie 3anamus, BCETO 4ac. 24 16 8

B TOM YHCJIC:

nexuuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3ansatus (113), ] ]
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 8 8
KypcoBoii npoekT (padota) (KII, KP), (gac) * *
9K3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (Jac) 147 119 28
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, Hdudd. 3a4, | Dx3. OK3.

OK3.)

4. ConepskaHue QM CIHUTINHbBI

4.1. Pacnpenesnenne TPy10eMKOCTH IMCUMILUIMHBI IO Pa3/ieiaM M BUAAM 3aHATHH
Paziensl, TeMBl AUCHUILTUHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0uIie 3.

Ta6muma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYIOEMKOCTh




113
Jlekuuu JIP | KII | CPC
Pa3nesibl, TeMbI AU CHUIINHBI (a0) (C3) (aac) | (wac)| (sac)
yac yac) | (yac)| (4ac
(4ac)
Cemectp 6
Paznen 1. OCHOBBI HHTEPAKTUBHOM KOMITbIOTEPHOM
rpaduku. JlekaapaTUBHbIA U UMIIEPATUBHBIN 1 20
noaxoasl kK web-rpapuke. CTaHgapThl IpeACTaBICHUS
untepakTuBHO#M 3D rpaduxu B Web.
Paznen 2. OcHoBHBIC XapakTepucTUku Web
¢peiimBopkoB. MVC - apxutekTypa. bpaysepsl ¢ 1
noanepxkon WebGL
Pa3nen 3. PazpaboTka CTaTUYHBIX U aHUMHUPOBAHHBIX 1 ) 30
3D-cuen B penaktope Blender
Pasznen 4. Moaenu u meTozsl ocBelieHus. Buabl
MCTOYHUKOB cBeTa. HanoxeHue marepuanoB u 1 1 1
tekcTyp. BSDF-1eiinepsl. TekcTypHble KapThl U
Pa3BEPTKHU.
Paznen 5. ®perimBopk Verge3D. OcHoBHBIE
($yHKIIMOHaIbHBIE BO3MOXKHOCTH. [{ucneruep Web- 2 2 10
MIPUITOKEHU .
Pa3nen 6. PazpaboTka untepaktuBHbix Verge3D —
MPUJIOKEHUH C UCIIOJIb30BAHUEM SI3bIKA BU3YaJIbHOMN | 1 15
noruku Puzzles
Paznen 7. IlpoekTupoBanue u pa3paboTka 1 ) 23
M0JIb30BATEIBCKUX UHTEP(PEIcCOB
Hroro B cemectpe: 8 8 119
Cemectp 7
Beinonnenune kypcoBoit paboThl 0
Hroro B cemectpe 8 28
Hroro 8 8 8 0 147
[TpakTHyeckas MOArOTOBKA 3aKIH0YAETCS B HEMOCPEACTBEHHOM BBINOJIHEHUN
00y4aromuMUCs ONpeAeNICHHBIX TPYIOBBIX (DYHKIIHI, CBA3aHHBIX ¢ OymyIeit
pohecCuOoHANBEHOM e TeNbHOCTbIO.
4.2. Copaep:xanue pa3aejioB M TeM JEKIMOHHBIX 3aHATHI
ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATUH TIPUBEIACHO B Ta0IuIe 4.
Tabnuna 4 — CopeprkaHue pa3esioB U TEM JIEKIIMOHHOTO IIHUKJIA
Homep .
Ha3Banmue u cogeps;kaHue pa3aejioB M TeM JEeKIMOHHBIX 3aHATHIA
pasjaena
Tema 1.1. [loHsiTHE HHTEPAKTUBHOCTH B KOMIIBIOTEPHOH Irpaduke
1 Tema 1.2. CnocoOsI ipeactasnenust nuaTepaktuBHoi 3D rpaduxu B Web (HTMLS,
X3DOM, WebGL)
Tema 2.1. ®peitmBopk. Onpenenenne. OCHOBHBIE CBOWCTBA




2 Tema 2.2. OcHoBHbIe xapakTepucTuku Web-ppeliMBOpKoB
Tema 2.3. MV C-apxurexrypa
Tema 2.4. bpayzepsl ¢ noanepxkoit WebGL

Tema 3.1. MoaenupoBaHnue reoMmeTpudecknx 00bekToB B TexHuke Hard Surface B
3 3D penakrope Blender

Tema 3.2. Co3ganue u HasoxxeHue matepuanos. BSDF-melinepsl. OcHOBBI
HPOLEAYPHOTO TEKCTYPUPOBAHHUS

Tema 3.3. Mogenu u metosl ocBemieHus. HDRi okpyskenue

Tema 4.1. AHUMAaIUS T€OMETPUUECKUX 0OBEKTOB 10 KJTF0YaM. AHUMAIIHS KaMepbl
4 Tema 4.2. MoapenupoBanue ¢u3uku B penakrope Blender

Tema 4.3. [IpuMeHeHue aiIOHOB, BCTPOCHHBIX B peaakTop Blender

Tema 4.4. Buzyanuzanus muHamudeckoit 3D-cuensr B pegaktope Blender

Tema 5.1. @peitmBopk Verge3D. OcHoOBHBIE PYHKIIMOHATbHBIE BO3MOKHOCTH
5 Tema 5.2. YcranoBka ¢peitmBopka Verge3D B penaktops! Blender / 3Ds Max
Tema 5.3. lucnietuep 3DWeb-npunoxxenuit App Manager

Tema 5.4. [IpoextupoBanue Verge3D-npunoxxenus. CTpyKTypa npoeKkTa

Tema 6.1. Co3ganue nnTepakTuBHbIX Verge3D—npuiokeHuil ¢ UCI0JIb30BaHUEM
6 sI3bIKa BU3yalbHOU Joruku Puzzles

Tema 6.2. Hactpoiika mapamerpoB 3D-00bEKTOB, MaTEPHAJIOB U CBETA JIS
MOBBIIICHUS KaY€CTBAa MHTEPAKTUBHOW BU3YyaJIM3alIUU.

Tema 6.3. [logkitoueHre MyIbTUMEUA JIEMEHTOB U aHHOTalUi K 3D-00bekTam
uHTepakTUBHOrO Web mpuoxeHus

Tema 6.4. Co3nanue HTML-unTtepdeiica 111 ynpapieHUs HHTEPaKTUBHBIMU
anementamu 3DWeb-npunoxenus. [1yonukanus uarepaktusaoro 3D Web-
IIPWJIOKEHUS B UHTEPHET

Tema 7.2. Co3ganue rpaduueckoro noiab30BaTeNIbCKOro uHTepderica c
7 ucnoinbs3oBanueM cuctembl Unity Ul

Tema 7.3. BzauMoaelicTBue ¢ 2IeMEHTaMH CLIEHBI yepe3 HHTepeiCh

Tema 7.4. praBJ’IeHI/Ie COCTOSIHHUEM IIPOrpaMMBbI € IOMOIIBIO INTaBHOT'O MCHIO

JlekIIMOHHBIE 3aHATUS IPOBOJATCS B UHTEPAKTUBHOMN (Gopme (ynpasisiemas JUCKYCCHS,
JEMOHCTpAaLMs CIaii10B WK yueOHBIX (PUIIBMOB).

4.3. IIpakTnuyeckue (ceMUHApPCKHeE) 3AHATHUSA

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

o Tpynoem N3 Hux Ne
OpMbI - .
Ne Tembl NpakKTHYECKUX I aKIT)nqec cocrny [PaKTHHECKOME Spasiciia
n/n 3aHATHH] lex 2R ( )’ MOATOTOBKH, | AUCLHII-
yac
(4ac) JIMHBI
1 IToaroroBka TpEXMEPHBIX OYHas 3 3 3
MOZeIIen
2 [IpoexkTupoBanue O4Has 2 2 7
rpaduIecKoro
10JIb30BATEIBCKOT0




uHTepdeiica
3 | IlporpammupoBaHue ClieHapueB OuHas 3 3 7
UHTEPAKTHBHOTO
B3aUMOJICHCTBUSA
Bcero 8 8

4.4. JlaGoparopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTH ITPUBEACHBI B Ta0IHUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux
T Ne
oeM- | NpaKTH4ec-
Ne pya p . pa3neia
HaumeHoBaHue J1a00paTOPHBIX padoT KOCTb, KO
n/n AMCLUII-
(uac) MOATOTOBKH,
JIMHBI
(4ac)
Cemectp 6
1 Coznanne 3D-cuiensl B penaktope Blender 1 1 3
2 | Co3nanue UHTEpAKTUBHOM 3D-CrieHbl Ipu 2 2 5
oMoty ¢pperimBopka Verge3D B popmare Web-
MIPHIIOKEHUS
3 | Hacrpoiika napametpoB 3D-00beKTOB, 1 1 4
MaTepUajoB U CBETA JJIsl OBBIIICHHS KaueCcTBa
WHTEPAKTUBHOM BU3yaJIU3allUN
4 | Co3pnanue untepaktuBHoro 3DWeb-npunoxxenus 2 2 6
¢ HTML-unrepdeiicom u MynpTumeana
3J€MEHTaMU
5 | UnatepaktuBHOE npuioxenue Ha Unity ¢ 2 2 7
rpaduyecKuM MOJIb30BaTENbCKUM HHTEp(EHcoM
Bceero 8 8

4.5. KypcoBoe npoeKTupoBaHHe / BBINIOJHEHHE KYPCOBOHl padoThI

[{enb KypcoBoOi pabOThI: HAYYUTHCS CO3AaBaTh MHTEPAKTUBHBIE TPEXMEPHBIE MPUIIOKEHUS

C ITOJIb30BAaTCIIbCKUM HHTepq)eﬁCOM B IIOJIHOM IUKJIE. B MOHATHE «IIOJHBIN LIUKI» BXOOUT:

17).

nojarotoBka 3D-Mojeneit 1 aHuManuii B rpauueckoM peaaKTope;

HMMITIOPT MOJIENIEN B UTPOBOM JBUKOK, HACTPOMKA IMPOEKTA U KOMIIOHOBKA CIICHBI;
IIpUMEHEHHE U HacTpolika PBR-Marepuanos; ycraHOBKa CBETa;

peanuzanus GU3NYECKUX B3aUMOACHCTBHI 0OBEKTOB B CIICHE;

nobaBiieHne rpaduIecKoro MoJIb30BaTEILCKOT0 HHTEpderica;

HamucaHue ClieHapueB (CKPUOTOB) JUISl peaju3allid MPOTrPaMMHON JIOTMKU pabOThI
MIPUJIO’KEHHUSI B COOTBETCTBUU C BHIOPAHHOI TEMaTUKOI;

cOopka (KOMIWISINA) MPUIIOKEHUS B UCIIOTHIAEMBIN (hailnn 1715 1iefieBoi aThopMBbl;
OTJIa/IKa ¥ TECTUPOBaHUE MPUIIOKEHHS Ha LIeleBO TuiaTdopme.

[TpumepHBIe TeMBI 331aHUI Ha KYpcOBYIO paboTy npuseaeHsl B paszaene 10 PII/] (tabnuna

YacoB mpakTUYECKOU MOATOTOBKH: 17




4.6. CamocrosiTesbHas padoTa 00y4arommxcst

Buasl camocTosTenbHOM paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B Tabule 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bua camocrosiTeibHOM padoThI Bcero, yac | Cemecrtp 6, yac | Cemectp 7, yac
2 3 4
W3ydeHue TeopeTHUecKoro MmaTepuania
25 5
nucuuraael (TO)
Kypcopoe npoektuposanue (KII, KP) 60 18
Pacuetno-rpaduueckue 3aganus (PI'3)
Brmonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 25
ycneBaemoctu (TKY)
Homamrnee 3ananue ([13)
KonTponbubie pabotel 3a0uHnKoB (KP3) 5
IToaroroBka K MPOMEXKYTOUHOM aTTECTALUHU 9
(ITA)
Bcero: 147 119 28

5. llepeyeHb y4eOHO-METOANYECKOT0 0O0eceYeHUs I CAMOCTOATeIbHOH padoThl

Y4eOHO-MeTOAMYECKHe MaTepuabl
yKa3assl B r.m. 7-11.

00yYaIOUIMXCS 1O TUCHUTILINHE (MOILYJII0)

IJIL  CaMOCTOSTEIIbHOM pa6OTLI 06yqa}oumxcg

6. Hepeqeﬂb MNEYATHBIX U JJICKTPOHHBIX yqeﬁﬂux U31aHul

[TepedeHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/IaHUM MpUBEIEH B TabIuIIEe 8.

Tabnuna 8 — [lepeueHb NevaTHbIX U 3JIEKTPOHHBIX YUYEOHBIX U3IaHUN

KosmmyecrBo
udp/ IK3eMILIAPOB B
Bbubéanorpadguueckas cecblika oubsmorTexe (Kpome
URL axpec IEKTPOHHBIX
IK3EMILISIPOB)
004 Pa3paboTka mpuaoxeHuit Ha OCHOBE 5
H62 1M(POBBIX peallbHOCTEN: yueOHOoe mocodue /
A.B. Hukutun, H.H. Pemernukosa - CIIO.:
Uzn-Bo I'VAII, 2024. - 130 c.
004 [TudpoBbie pealbHOCTU: OCHOBHI pa3padOTKH. 5
H 62 VYyebnoe nmocobue / A. B. Hukutun, H.H.
Pemetnnkosa — CI10: I'YAII, 2023. — 156 c.
004 Pa3paboTku nHTEpaKTUBHBIX 3D-npuoxeHuni: 5
P17 y4eOHO-MeToarueckoe mocodue / A. B.

Huxutun, H.H. Pemeraukona, M. A.
AnekcannpoB, A.A. Aatunosa, b.C. I'alikos,
T.P. Mycradun. — CII6: I'YAIL, 2021. - 174 c.




YK 004.92
bbK 32.973.26-018
b90

OcHOBBI pa3pabOTKN UHTEPAKTUBHBIX 3D-
npriIokeHui Ha nBmwkke Unity: yae0. mocodue
/ . A. bynrakos, E. E. Maiin, H. H.
Pemernukosa. — CII10.: T'VAII, 2021. — 137c.

YK 004.438
bbK 32.973.2018.1
b90

[IporpamMmmupoBaHye HHTEPAKTHBHBIX
npuIokKeHni Ha si3bike C#: yueO. mocobue /
H.A. bynrakos. — CII06.: 'VAII, 2022. — 159 c.

ISBN 978-5-8088-1776-0

BbK 32.973.2 Xacc @. [TpakTuaeckoe nocodbue Blender 3.0
YK 004.94 Ui ro0uTenedt U npoeccuoHaoB.
X99 Mopenunr, anumanus, VFX — Conon-Ilpecc,
2022. —300c.
ISBN 978-5-91359-485-3
YJIK 004.9 Maiik ['eiir. Pa3zpabotka urp Ha Unity 2018 3a

BbbK 77.056¢.92
27

24 gaca. — bombopa, Mocksa, 2020r. — 466c¢.
ISBN 978-5-04-105963-7

7. IlepedeHb 3JIEKTPOHHBIX 00pa30BaTe/bHbIX PecypcoB HHGOPMALIMOHHO-
TeJIeKOMMYHHMKAIMOHHOM ceTH « UHTEepHEeT»

[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(OPMALIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «U HTepHeT», HEeOOXOAMMBIX I OCBOCHHS JUCIMIUIAHBI
npuBeseH B Tabmuie 9.

Tabmuna 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENbHBIX PECYpPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL aapec HaumenoBanue

https://docs.blender.org/manual/ru/dev/index.html OdunuanbHoe CipaBOYHOE

pykoBoJicTBO Blender 4.x

https://younglinux.info/blender/course Beenenue B Blender. Kypc ans

Ha4YMHArOImMux

https://www.soft8soft.com/docs/manual/ru/index.html | PykoBoacTso nons3oBarens Verge3D

https://htmlSbeginner.github.io/html/html_tutorial.html | OcnoBet HTML. Y4eOuuk

https://docs.unity3d.com/Manual/index.html PykoBozcTBo mone3zoBatens Unity

https://itproger.com/course/unity Coznanue urp Ha Unity s

HayuHaKIuX. Buaeoypoku

8. Ilepeyenb HHGOPMALIMOHHBIX TEXHOJIOT U

8.1. TlepeueHb mNPOrpaMMHOTO OOECIICUCHHUS, HCIOJIB3YEMOIO TPU OCYIIECTBICHUH
00pa3oBaTeNbHOTO MpOoIecca Mo JUCIUILITHHE.

HepequL HCIOJIB3YECMOI'0 IpOTrpaMMHOI0 obecnieueHUs MMpEACTABJICH B Ta6J'II/II_[e 10.

Ta6muma 10 — [lepedens mporpaMMHOTO oOecriedeHus

Ne i/m HaumenoBanue

1 Blender 4.3 wnu HOBee



https://docs.blender.org/manual/ru/dev/index.html
https://younglinux.info/blender/course
https://www.soft8soft.com/docs/manual/ru/index.html
https://html5beginner.github.io/html/html_tutorial.html
https://docs.unity3d.com/Manual/index.html
https://itproger.com/course/unity

2 Verge3D 4.8.0 uiu HOBee

Unity 2022.3 LTS unu HOBee

4 Microsoft Visual Studio Community 2022

8.2. Ilepeuenp  HHPOPMAIMOHHO-CIIPABOYHBIX  CHCTEM, UCIIONB3YEMBIX  TIPH
OCYILECTBIICHIMH 00pPa30BaTEIBLHOTO MPOIEcca MO AUCHUIUINHE.

HepequL HCIIOJIB3YEMBIX I/IH(bOpMaHI/IOHHO-CHpaBO‘IHHX CHUCTEM IIPEACTABIICH B Ta6J'II/II_IC
11.

Ta6mmma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHYECKAs 0a3a

CoctaB  MarepuaIbHO-TEXHUYECKOW  0a3bl, HEOOXOOUMOW Ui  OCYIIECTBIIEHUS
00pa3oBaTEeNLHOTO MpoIiecca o JUCLUILIMHE, TpecTaBieH B Tabmume 12.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HaumMeHoBaHUe COCTABHOM YaCTH MaTepHAJIbHO- Homep ayauTopuu
n/n TeXHU4YeCKOH 0a3bl (mpu HEOOXOTUMOCTH)
1 | MynbrumenuitHas 1eKIIMOHHAs Ay AUTOPHUSI 32-04 (bBM)
2 | YuebHas oOIIENHCTUTYTCKAs J1a0opaTopus NepeaoBbIX 52-09 (bM)
KoMIbloTepHbIX TexHoJorui (Y OJIIIKT)

10. OneHo4HbIe cpeACTBA LISl NPOBEICHUS MPOMEKYTOYHOH ATTECTAlUH

10.1. CocraB OIEHOYHBIX CpEACTB JJs NPOBEIACHHUS MPOMEKYTOUYHOW aTTeCTallMu
oOyyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.

Tabnuna 13 — CocTaB O1EHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu

Buja npomexyTouHoii aTTecTanuu IlepeyeHnb O11€eHOYHBIX CPeACTB
OK3aMeH » CHmcok BOIPOCOB K IK3aMEHY
» DK3aMEeHAllMOHHBIE OHMIIETHI
> 3amaun
» Tecto
Brinonnenue kypcoBoii paboThl OkcnepTHas OILICHKA Ha OCHOBE

TpeOOBaHUM K COAEpPKAHUIO KypCOBON pabOThI
10 TUCLUIUINHE.

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHS COOPMHUPOBAHHOCTH (OCBOECHHMS)
KOMIIETEHIIMH 00ydJaroluMMHCcs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIINM, KOTopas puBeaeHa B Tadnuie 14. B TeueHne cemecTpa MOXET UCIOIb30BaTHCS
100-6annpHas  mKana — MOAYJIbHO-PEHTHHTOBOM  CHCTeMBbl ~ YHUBEPCUTETa,  IpaBHIIA

WCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Ta6muma 14 — Kputepuu onieHKH ypoBHS ¢(POPMUPOBAHHOCTH KOMIIETEHITUN




O1eHKa KOMIIETeHIIUU

5-0a/TILHAA HIKAJIA

XapakTepucruka c(pOpMHPOBAHHBIX KOMITETEHIHI

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, ITOCJIE0BATEIbHO U TPAMOTHO €TI0 U3JIaracr;
— ONMUPASCh HAa 3HAHMS OCHOBHOM U JIOIIOJIHUTENIBHOW JIUTEpaTyphl,

«OTIIIHOY» o
TECHO MPHBS3bIBACT YCBOCHHBIC HAYUYHbBIC MMOJOKEHHSI C TPAKTUICCKOM
(GAYICHO» JIESATCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBACT U apPTYMEHTUPYET BbIIBUTAEMbIC UM H/ICH;
— JIeJTaeT BBIBOJIbI U O0OOIIICHUS;
— cBOOOJTHO BJIAJICET CHCTEMOH CICIUATN3UPOBAHHBIX TOHATHH.
— 00yUaroIUiics TBEPAO YCBOWII TPOrPAMMHBI MaTepHai, rPaMOTHO U
[0 CYIIECTBY H3jaraeT €ro, OIUpPasCh Ha 3HAHUS OCHOBHOM
JIMTEPATYPBI;
— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOPOIIIOY .
— YBS3BIBACT YCBOCHHBIC 3HAHHS C MPAKTHYCCKOH JIEATCIbHOCTHIO
GaTTCHO» HaIpaBJICHUS;
— apryMEHTHUPYET HAy4YHbBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 0000IIECHHUS;
— BJIAJICCT CUCTEMOM CIeIHATU3UPOBAHHBIX TTOHITHH.
— 00yUaroIuiics YCBOWJI TOJILKO OCHOBHOW MPOrpaMMHBINA MaTepHa,
[0 CYIIECTBY M3JIaraeT €ro, OMUpPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPBI;
— JIOMyCKaeT HECYIIEeCTBEHHbBIC OIIMOKN ¥ HETOYHOCTH;
«YIIOBJICTBOPUTEITHHOY .
— WCTIBITBIBACT 3aTPYJHCHHS B MPAKTHUYECKOM TNPUMCHEHHUH 3HAHUI
«3a9TCHO» HarpaBJICHUS;
— c1ab0 apryMEHTUPYET HayIHbIC MTOJIOKEHHS,
— 3aTpyaHSEeTCS B (POPMYITMPOBAHUN BHIBOJOB M 000OIICHHUIA;
— YAaCTHYHO BJIaJICET CUCTEMOM CICIIMaTM3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPAMMHOTO
Marepuaa,
— JIOMYCKAeT  CYIIECTBCHHbIC  OMIMOKM W  HETOYHOCTH  TIPU
CHCYAOBICTBOPUTEILHOY | haceMoTpennn mpo6ieM B KOHKPETHOM HANPaBJICHUH;
«HE 3a4YTCHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MOJIOKECHHUS;
— He GOopMYJIUpPYET BHIBOJAOB U 000OIIECHHIA.

10.3. TwumoBble KOHTPOJIBHBIE 33JaHUS WM UHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) 11 s5K3aMeHa npeicTaBieHs! B Tadnuue 15

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
IlepeyeHb BONPOCOB 1Sl IK3aMeHAa
n/n HHAUKATOPA
1 | [loHsiTHE MHTEPAKTUBHOCTH B KOMITBIOTEPHOU Ipaduke [K-2.3.1
2 | Konuenuuu unrepgerico nporpamm 2D/3D rpaduku [K-2.3.1
3 | Cooco0Owl npeacraBnenus 3D rpaduku B Web [K-2.3.1
4 | JleknapaTHUBHBIN M KMIIEPATUBHBIN MOIXOIbI K Web-rpaduke [1K-2.3.1




5 | Crannaptsl npencrasieHus naTepakTuBHoOM 3D rpaduku B Web I1K-2.3.1
6 | ®peiimBopku Web-nipunoxenuii. OCHOBHBIE CBOCTBA IK-2.3.1
7 | MVC- apxurekrypa dhpeiiMBOpKa I1K-2.3.1
8 | bpaysepsi ¢ momnepxkkoit WebGL IK-2.3.1
9 | Scaffolding- meton meTanporpammupoBanusit Web-dperiMBopka I1K-2.3.1
10 | Uurepdeiic peqaktopa Blender IIK-2.V.1
11 | IlpuHIMIB MOACTHPOBaHUS 00BEKTOB B Blender [IK-2.V.1
12 | Hactpoiika matepuainoB B Blender. BSDF-metinepst IK-2.V¥.1
13 | TexkcrypupoBanue o0bekToB B Blender. HDRi okpyxenune IIK-2.V.1
14 | dyHKIIMOHAIBHBIC BOBMOXKHOCTH penakTopa MmatepuanoB Shader Editor IK-2.V¥.1
15 | Momudukaropsr penaktopa Blender IIK-2.V.1
16 | ba3zoBble IpUHIMIIEI aHUMAITUHU B penakTope Blender [IK-2.V.1
17 | Pabora c xamepoii B penakrope Blender [1K-2.B.1
18 | Busyanu3anus criieHsl B penakrope Blender [1K-2.B.1
19 | OcHoBHble npuHLUIIEI paboThl Verge3D [K-2.3.1
20 | Ycranoska ¢peiiBopka Verge3D B 3D-penaxtop I1K-2.B.1
21 | ducneruep npunoxenuit Verge3D App Manager [IK-2.B.1
22 | OcHoBHble QpyHKIIMHU pepakTopa Puzzles Verge3D I1K-2.B.1
23 | [IpoextupoBanue Verge3D-npunoxenus. CTpykTypa npoeKTa IK-2.V.1
24 | Hacrpoiika napamerpoB 3D-00beKTOB, MaTE€pUaoB U CBeTa JUIs I1IK-2.B.1
WHTEPAKTHBHON BH3yaIH3aIiN
25 | OcHOBHBIE (PYHKIIMY sI3bIKA BU3yaJIbHOM JIoTukU Puzzles I1K-2.3.1
26 | Coznanune HTML-unTepdeiica s ynpaBiaeHUs] HHTEPaKTUBHBIMU I1K-2.B.1
anemeHTaMu 3D Web-npusnoxeHus
27 | Cnoco6sl myOnukamuu nHTEpakTuBHOTO 3DWeb-npunoxkenus [IK-2.B.1
28 | OmnpeneneHust U OCHOBHBIE XapAKTEPUCTUKHU MOJIb30BATENbCKUX I1K-2.3.1
unrepodeiicos — UL, GUI, IVR
29 | MCD — uHX€eHEepHO-TEXHUYECKN MTOAXO0 K IPOEKTUPOBAHUIO [IK-2.3.1
uHTepdeiica noap30BaTeNs
30 | HCD — KOTHUTHUBHBIN TOX0]1 K TPOEKTHPOBAHUIO HHTEpdeiica [K-2.3.1
MOJIb30BaTENs
Bomnpocsr (3agaun) ans 3ayera / qud¢. 3ayera npeacrapieHsl B Tadbaune 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera
Ne ni/m ITepedyenn BonpocoB (3axay4) aJs 3a4era / nudg. 3auera “anlffmpa

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

[TepeyeHr TeM I8 KYPCOBOTO IPOSKTHPOBAHHMS/BBIOJHEHUS KYpPCOBOH pabOTHI
npecTaBieH B Tadbmuie 17.




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

IIpuMepHbIi epevYeHb TeM 1JIsi KYPCOBOI0 NPOEeKTHPOBAHUSA/BBINOJIHEHU S

Ne ni/m .
KYPCOBOii padoThI
1 KoubieBble aBTOrOHKM
2 CumyInsiTop MalllMHUCTA MOE3/1a
3 3D-mnardopmep
4 OO6ycTpoiicTBO TO0Ma
5 Cumynstop cagoBojia
6 dusnueckas J1adbopaTopus
7 J1o0ObIua MOJIE3HBIX HCKOIIAeMbBIX
8 CTBIKOBKA KOCMUYECKOT0 KOpabis
9 HccnenoBanue noaBoIHOTO MHUpa
10 CrpourenbcTBO AOMa
11 BupryanbHslii Tup
12 Hrpa Ha My3BIKQJIBHOM HHCTPYMEHTE
13 Boixop u3 nabupunTa
14 Bopnba ¢ HaceKOMBIMU-BPETUTENIMU
15 Cumynsarop onepatopa BITJIA

OOyyaromuiicst Takke MOXKET caM MpHUAyMaTh TEMY KypcoBOW paOOThI U MPENTIOKUTH €€
Ha YTBEP)KJEHUE MPEIOIaBaTENIO.

Bompocel st mipoBefeHUST TPOMEXKYTOUHOM arrectan B (opMe TECTUPOBAHMS
npeJcTaBIeHbI B Tabnuie 18.

Tabmuna 18 — IlpuMepHbIli nepeyeHb TEM BOIIPOCOB JIJIsl TECTOB

Ne i/

Kon

IIpuMepHbIi IepedyeHb BONPOCOB I TECTOB
HHAMKATOpA

3aaHue KOMOMHHUPOBAHHOI'O THIA C BLIDOPOM OJTHOTO BEPHOTO OTBETA 1K-2.3.1
U3 MPEAI0KEHHBIX
Hucempyrkyus: [pouumatime mexcm u 8bibepume 00UH NPAGUNTbHbLI
omeem

BriOepuTe U3 crivcka BU3yalbHBIC SI3bIKH TPOrPaMMHUPOBAHUS,
MO3BOJISIIOIINE CO37aBaTh MHTEPAKTUBHBIE 3D-ClIeHbI HA OCHOBE
Verge3D

1. JavaScript

2. PHP
3. PUZZLES
4. Three.js
1. 5. RubiScript

3amanre KOMOMHUPOBAHHOTO THITA C BEIOOPOM HECKOJIBKHX BEPHBIX 1IK-2.3.1
OTBETOB U3 MPEIOKEHHBIX
Huempyxyus: Ilpouumatime mexkcm u gbloepume npasuivhbie omeenol

Bribepure u3 cincka okHa uHTEpQeiica, KOTOpble BEIBOASTCS IPU
3ammycke Blender:




3D Viewport
Shader Editor
Outliner
Images Editor
Renderer
Properties

7. Timeline

NoUnhAE LD =

3a,Z[aHI/I€ 3aKPBITOTO THIIa HA YCTaAHOBJICHHUEC COOTBETCTBUA

Huempyxyus: Ilpouumatime mexkcm u yCmaHosume coOomeemcmaeue

Crpykrypa npoekta Web-npuiioskeHus, CO3JaHHOTO B AucIieTdepe App

Manager Verge 3D

Nwmena daitioB npoekra OyHKIMU

A. My App.blend 1. ®aiin sxcnopra st WebGL

b. My App.gltf 2. @aiin 3D cueHbl

B. My App.html 3. ®ynkun JavaScript masnos

I'. Visual logic.xml 4. CraproBast Web-cTpanuna

N. Visual logic.js 5. CueHapuu 1asJjioB

K kaxxmoii mo3uIuu, TaHHOW B JICBOM CTOJIOIIE, TOOEPHUTE
COOTBETCTBYIOILYIO IIO3UIIUIO B IIPaBOM CTOJIOLE

3anummure BBI6paHHbIe I_[I/I(I)pbl noxa COOTBETCTBYOIUMU 6YKB8.MI/IZ

A b B r il

[1K-2.3.1

3aJaHue 3aKpBITOrO TUIA HA YCTAHOBIIEHUE MTOCIIEI0BATEIbHOCTH
Hucempyxyus: Ilpouumatime mekcm u yCmaHosume
nocnedo8amenbHOCHb

PaccTaBuTh B IpaBUIBHOM MOPSAJIKE dTAllbl aHUMAIMU KaMEPBI:
A. Jlob6aBreHue KIH0YEBBIX KAJAPOB JABMKEHUS KaMephbl
b. Bei6op kamepsl
B. Pasmenienue B ciiene
I'. Hactpoiika nmapameTpos

I1K-2.3.1

3alaHe OTKPBITOrO THUIA C PA3BEPHYTHIM OTBETOM

Huempyxyus: Ilpouumatime mekcm u 3anuwiume pa3eepHymulii

000CHOBAHHbII OMEem

[TpuBectu onpexnenenne OpeiiMBopKa U AaTh MOAPOOHOE ONMKUCAHUE €TI0

OCHOBHBIX XapaKTCPUCTHUK.

I1K-2.3.1

3aaHue KOMOMHHUPOBAHHOI'O THIA C BLIOOPOM OJTHOTO BEPHOTO OTBETA

U3 NPCAJIOKCHHBIX

HUncmpyxkyus: Ipouumatime mexcm u vibepume 00UH NPABUTbHBIL

omeem.

Kaxoit u3 nmepeuncieHHbIx MoauduraTopoB peaakTopa Blender
UCTIONIB3YETCS ISl CTIIaKUBAHUS TOBEPXHOCTH T€OMETPUUECKOTO
oObekTa?

1. Decimate

[IK-2.V.1




Explode

Lattice

Subdivision Surface
SurfaceDeform

Nk

3ananre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX BEPHBIX
OTBETOB U3 MPEIOKEHHBIX
HUncempykyus: [Ipouumatime mekcm u 6bl0epume npasuibHbie Omeemsl

Bribepure u3 criicka mporpaMMsbl, KOTOpbIe UMEIOT UHTErpanuio ¢ 3D
penaktopoMm Blender.
1. Blend4Web
Cortona 3D
React
SQLite
Verge3D

Nk W

[TIK-2.V.1

3aI[aHI/I€ 3aKPBITOTO THIIA HAa YCTAHOBJICHUEC COOTBECTCTBUA
HHCWZpyKZ/;M}Z.’ Hpoqumaﬁme meKkcm u ycmaHhosunie coomeenmcmeue

Matepuansl 3D 06beKTOB [Ileiepsr

A. Marepuai creksia 1. Glass BSDF

b. Tka"nenomoOHBII 2. Emission BSDF

B. [lonynpo3paunblii naacTuk 3. Velvet BSDF

I'. ITonmmpoBanubiii Metasn 4. Translucent BSDF

. CBeTsamuiics 5. Glossy BSDF

K kaxmo¥ 1mo3uiuu, JaHHOH B JICBOM CTOJI0IIE, MOAOEepUTE
COOTBETCTBYIOIIYIO MO3HUIMIO B IIPABOM CTOJIOIIE.
3anuiuTe BHIOpaHHbBIE HU(PHI IO COOTBETCTBYIOIIMMHU OyKBaMHU:

A b B r i

[IK-2.V.1

3ajaHue 3aKphITOrO THIA HA YCTAHOBJIEHUE MOCIE0BATEIbHOCTH
Hnempykyus: [Ipouumatime mexcm u ycmanosume
nOCIe008amenbHOCb

PaccraBuTh B mpaBUIIbLHOM NOpsiiKe 3Tansl co3ganust 3D Web-
IIPWIOKEHUS C UCToIb30BaHueM Verge3D:

A. Coznanue 6azoBoit HTML-ctpanuns! (index.html) c
AJIEMEHTaMU Juajiora

b. Unrepdeiic HTML noruuecku coequHUTh ¢ ieMenTamu 3D
CIIeHbI ¢ IOMOIIIBIO pefakTopa Puzzles

B. Coxpanenue gaitna-index.html B mpoekT HHTEpaKTUBHOTO
Verge3D-npunoxeHus

I'. CoxpanuTts B ipoekT Verge3D pe3ynbprar paboThl B peIaKkTOpe
Puzzles

J1. Buenpenne 8 HTML-xox ocHoBHOTO (haiina 3amycka
npuioxxeHus Verge3D

[IK-2.V.1

3anaHue OTKPBHITOTO THIA C Pa3BEPHYTHIM OTBETOM
Hnempyryus: Ilpoyumatime mexcm u 3anuuiume paseepHymolii

[IK-2.V.1




o0bocHoBaNHbII OMeem

Paccmotpets ocHOBHBIE Bo3MoxxHOCTH DpeiimBopka Verge 3D nis
0TOOpa)KeHHsI HUHTEPAaKTUBHOU I'paiKi B HHTEpHET Opay3epax.

3ananue KOMOMHUPOBAHHOI'O THIA ¢ BHIOOPOM OJTHOTO BEPHOTO OTBETA 1IK-2.B.1
U3 MPEII0KEHHBIX
Hucmpyrkyus: [Ipouumatime mexcm u 8bibepume npaguibhbie omseenbl
Bri6epute u3 cniucka meiaep, 00beTUHSIONTNN HACTPOHKH HECKOJIBKUX
MaTepuasioB B OHON HOJE?
1. Hair BSDF
2. Refraction BSDF
3. Principled BSDF
4. Transparent BSDF
3ananue KOMOMHUPOBAHHOTO THIIA C BELIOOPOM HECKOJIBKHX BEPHBIX IIK-2.B.1
OTBETOB U3 MPEATI0KEHHBIX
Hucempyxyus: Ilpouumatime mexkcm u goloepume npasuivhsie omeenbvl
Bri6path u3 cnrcka noaHoyHKInoHanbHbIe 3D-penakTopel, KOTOpPbIE
B3aMMOJICHCTBYIOT ¢ ppeiiMmBopkoM Verge3D:
1. ZBrush
2. Daz Studio
3. Cinema 4D
4. SketchUp
5. Blender 3D
6. Autodesk Maya
7. Houdini Apprentice
8. Autodesk 3Ds Max
3aJaHue 3aKPHITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBUS 1IK-2.B.1
Hnempyxyus: Ipoyumatime mexcm u ycmanosume coomeemcmsue.
Kareropus nasios DYHKIIMOHAJIbHOE HA3HAYEHUE
A. Events 1. Yopasnenne HTML-3nemenTamu
b. Objects 2. CoObITHst
B. Loops 3. CozniaHue nepeMeHHbIX
I'. Variables 4. [uxasl
J. HTML 5. Onepanuu ¢ 00beKTaMH
K kaxoi mo3unmu, 1aHHOHK B JIEBOM CTOJIOIE, TOA0EpHUTE
COOTBETCTBYIOIIYIO TO3UIMIO B IPABOM CTOJIOILIE.
3anumure BIOpaHHBIE HU(PHI MO COOTBETCTBYIOIIUMH OyKBaMH:
A b B I I
IIK-2.B.1

3a/aHue 3aKpBITOTO THIIA HA YCTAaHOBJIEHUE TIOCTIE10BATEIbHOCTH
Hnempykyus: [Ipouumatime mexcm u ycmanosume
nocne008amenbHOCHb

PaccTaBuTh B mpaBUIbHOM MOpsAIKE dTanbl co3aanus 3D Web-
IPWJIOKEHUS C UCToIb30BaHueM Verge3D:

A. Coznmanne 6a3oBoit HTML-cTpanwuis! (index.html) ¢
3JIEMEHTaMH JIHaJora

b. Unrepdeiic HTML noruueckn coequHUTh ¢ 51eMeHTamMu 3D




CIIEHBI C IOMOIIIBIO peaakTopa Puzzles

B. Coxpanenue ¢aiina-index.html B mpoekT HHTEpaKTUBHOTO
Verge3D-npunoxenus

I'. Coxpanuts B ipoekT Verge3D pe3ynbTaT paboThl B peakTope
Puzzles

N. Baenpenrne B HTML-ko1 ocHOBHOTO (haiiia 3amycka
npunoxenus Verge3D

3aaHue OTKPBITOTO THUIIA C Pa3BEPHYTHIM OTBETOM [IK-2.B.1
HUnempykyus: [Ipouumatime mexcm u 3anuuiume pa3eepHymoiil
0060CHOBANHDBII OMEem

PaccMmoTpeTs noipoOHO co3jaHne aHUMAaIUM 0OBEKTOB 0 KIIFOYEBBIM
Kajzpam B penakrope Blender.
IIpounTaiiTe TeKCT ¥ BbIOEpPUTE OAVH NPABUJIbHbIN OTBET. I1K-7.3.1
Uro BKIItOYAET B c€0s MPOLECC TEXHUUECKOI'O MOJIETUPOBAHUS B
KOHTeKCcTe co3manusa 3D-o0bexTa?

1. TIpopa®oTKy TOJBKO TEKCTYP U MaTEpPHAIOB

2. Coznanue mojenei 6e3 yuéra pealibHbIX PONOPLUU

3. Pa3paboTky Mojeneli ¢ TOUHBIM COOJIIOJICHHEM Pa3MEPOB,

IPONOPUUN U KOHCTPYKTUBHBIX OCOOEHHOCTEH

4. TloaroToBKy cueHapus Ui aHUMaluu

5. BricTaBiieHUE cBETA A CIICHBI
IIpounTaiiTe TeKCT ¥ BbIOEpPUTE OUH NPABUJILHBIH OTBeT. I1K-7.3.1
Kakoit Mmogudukarop Blender mo3Bossier 6bICTpO cO3/1aBaTh
CUMMETPUYHBIE O0BEKTHI TPH MOJEINPOBAHUN?

l. Array

2. Subdivision Surface

3. Mirror

4. Solidify

5. Decimate
IIpounTaiite TeKcT ¥ BbIOEPUTE OUH NPABUJIbHBIH 0TBeT. UTO I1K-7.3.1
takoe UV-pa3BepTKa, UCIIOIb3yeMasl B IPOLIECCE NOATOTOBKHA MOJETH?

1. Certka u3 xocTel A1 aHUMAaIUU

2. TpéxmepHoe MonenupoBaHue 1o ¢ororpaduu

3. Ilpouecc co3nanus KapThl KOOPAUHAT JUIsl HAJIOKEHUS TEKCTYP

Ha 3D-o0bekT

4. Pa3zMHOeHHE 00BEKTOB Ha CLIeHE

5. Tlporecc NOBBIIEHUS I€TATU3ALNH MOAEIN
IIpouuTaiiTe TeKCT M BBIOCPHTE NPABUIIbHBIE OTBEThI. UTO IIK-7.3.1

OTHOCHUTCS K 3TaraM XyAO0KECTBEHHOIO KOHCTpyupoBaHus B 3D-
MOJEIINPOBAaHUN?

1. Co3nanue KOHIIENT-apTOB
[Toctpoenue pernep-pepMbl
DCKU3HOE MOJCIIUpoBaHue Gopm
Pa3paboTka TeKCTypHBIX KapT
Pa3menienue HCTOYHUKOB CBETA

Nk




6. OueHka BpeMeHU peHjiepa

IIpouuTaiiTe TeKCT ¥ BbIOEpHUTE NMPABWIbHBbIE OTBETHI. UTO I1K-7.3.1
0053aTeNIbHO HY)KHO YYUTBIBATh MIPU MIPOU3BOJICTBE OOBEKTOB
BU3YyaIbHOU WH(GOPMAIIUH JIJISl UCTIONH30BAaHUSI B UHTEPAKTUBHBIX
cueHax?

1. TImoTHOCTH MOIUTOHATIBHOMN CETKU

2. IlBeroByro rammy

3. Tomonoruro Moaenu

4. Texuuueckue TpeOOBaHUS CPEAbl IPUMEHEHUS

5. CnoxXHOCTh peHjepa

6. AHuUMaNuIO KaMephbl
IIpouuraiiTe TeKCT M BbIOEpHUTE NMPaBWIbHBbIE 0TBEThI. Kakne IIK-7.V.1
JIEMCTBUSI IOMOT'YT TOUYHEE IMOHATH IMOYKEIaHUs 3aKa3uuKa?

1. IIpoBenenue uHTEpBBIO WK OpuduHra

2. HWrHopupoBaHHE MEJIKHX JETaleH B OMMCAHUHI

3. Co3panue noadopku pedepeHcon

4. OrueHKa TEXHUYECKUX XapaKTEepPUCTUK peHiepa

5. ABromaruueckas reHepaius MoJenu 6e3 coriacoBaHus

6. Pabota mo aHaymoruy ¢ APYyruM MPOEKTOM HA OCHOBAHUH OIBITA
IIpouuTaiiTe TEKCT ¥ BbIOEPHUTE NPABUJIbHBIE OTBETHI. UTO BaXKHO [K-7.¥.1
YUUTHIBATh NMPU NPOSKTUPOBAHUU UHTep(delica MHTEPAaKTUBHOTO
MPUIIOKEHUS?

1. Ilpenmourenus auszaitHepa

2. lleneByro ayIUTOPHUIO NPUIIOKECHHUS

3. OYHKIMOHAIBHOCTH 3JIEMEHTOB

4. Crunb u OpeH] 3aKazyuka

5. Croumocts 000pynOBaHUs

6. CI10’)KHOCTB POrPaMMHOI0 KOZa
IIpounTaiiTe TeKCT ¥ BbIOEPUTE OUH NPABHJIbHBINH 0TBeT. Kakoi I1IK-7.V.1
JOKYMEHT 4allle BCEro UCNOoab3yeTcs i (popmanu3zanuu TpeOoBaHUI
3aKa3umKa’?

1. Pedepenc-6opna

2. Cuenapuit aHUMaIUu

3. TexHuyeckoe 3aaHue

4. Horosop I'TIX

5. Anp60M 3CKH30B

6. Yci0BUA UCHIOJIB30BAHUS
IIpouuTaiiTe TeKCT M BHIOCPHTE OAUH NPaBHJIbHBIN O0TBET. UTO B [IK-7.¥.1
MEPBYIO OUEPE/Ib YUUTHIBACTCS MPU MPOEKTUPOBAHNUN
0JIb30BaTeIbCKOT0 onbita (UX)?

1. KonuuecTBo nepexoaoB Mexay 3KpaHaMu

2. Bpewms 3arpy3ku caiita

3. IlBeroBas ramma uHTEpdeiica

4. Hcnosp30oBaHuE COBPEMEHHBIX TPEH/IOB B IN3ailHE

5. Ilytb nomnp3oBarens K JOCTHKEHUIO LIETU
IIpouuraiiTe TeKCT ¥ BbIOEpUTE OJMH NPABWIbHBIN 0TBET. UTO [IK-7.V.1

JIy4llle BCEro MOMOTaeT Ha 3Tare NPOEeKTUPOBAHUSI CTPYKTYPhI




unrepdetica (Wireframing)?

1. ®uHanpHBIE WLTIOCTPALUN

2. Ye&pHo-Oenbie CXeMBbl PACIOIOKEHHS HIIEMEHTOB

3. PedepeHcrl u3 conuanbHbIX ceTen

4. TlpopaboTka Bcex mpU(TOB U LBETOB

5. Bsi60op cTokoBbIX oTorpaduit
IIpouuraiiTe TeKCT M BbIOEPHUTE OJMH NPaBWIbHbLIN oTBeT. YKaxute | [1K-7.B.1
uHCTpyMeHT B Blender, koTopslii ncmonb3yeTcs 1S CO3/1aHus
IUTaBHOTO MEPeXo/ia MeX Iy AByMs Wil OoJiee BepUIMHAMu, pEOpamu
WM TPAHSMH.

1. Knife

2. Bevel

3. Smooth

4. Subdivide

5. Loop Cut
IIpouuTaiiTe TeKCT M BbIOEPHUTE NPABUIbHbIE OTBETHI. IIK-7.B.1
[lepeuncnure, Kakue U3 CIEAYONMX HHCTPYMEHTOB Unity
ucnonb3ytoTcs ans padotsl ¢ Ul (monbp3oBaTenbCkuM UHTEpQeiicom).

1. Canvas

2. TextMeshPro

3. EventSystem

4. Particle System

5. RectTransform

6. NavMesh
IIpounTaiite TekcT ¥ BbIOEpPUTE OUH NPaBUJIbHBIH 0TBeT. Kakoe IIK-7.B.1
[1O yamie Bcero ucnosb3yeTcs sk BEKTOPHOU Trpaduku B Tu3aitHe?

1. Adobe Photoshop

2. Blender

3. Adobe Illustrator

4. Figma

5. Autodesk Maya

6. Adobe Premiere Pro
IIpounTaiite TeKcT M BbIOEpUTE NPpaBUJIbHBIE 0TBeTHI. [Iepeunciure | [IK-7.B.1
orepaiuu, KOTOpble MOXKHO BBIMOJIHUTH B PEXKUME PEIaKTUPOBAHUS
(Edit Mode) B 3D-penaxTtope Blender.

1. sKCTpyaupoBaHME BepIINH, pEOep MM TpaHeit

2. noOaBieHHE MaTepHalIOB K OOBEKTY

3. cozJaHHe HOBBIX BEPIIUH C IOMOIIBIO HHCTPYMEHTa Spin

4. HacTpoHMKa OCBEUIECHHUS CIEHBI

5. criaxwBaHHe reoMeTpHH ¢ momoiisio Subdivide

6. mpumeHeHue monaudukaropa Mirror
IIpouuTaiiTe TeKCT M BHIOCPHUTE OAMH NPABWILHBIN oTBeT. YKaxure | [IK-7.B.1

monuduxatop B Blender, ncronb3yemslii 11t co3qaHUS MaccUBa KON
00BEKTa C BO3MOXKHOCTBIO X CMEIIEHU S, BPAIICHUS UITH
MacCIITa0MpOBaAHUSI.

1. Mirror

2. Array
3. Subdivision Surface




4. Solidify

5. Boolean

6. Bevel
IIpouuTaiiTe TeKCT M BHIOEPHUTE NPaBUIbHBIE 0TBeThI. UTo siexkuT B | [1K-8.3.1
OCHOBE aJiropuTMa TpaccupoBku nydeit (Ray Tracing)?

1. Ilpsmoe MopenupoBaHUE TPACKTOPUH YACTHUIL

2. BebluncieHue MyTH CBETa OT UCTOYHUKA K KaMepe

3. Beruucienue nepeceyeHui Jydei ¢ HOBEPXHOCTIMHU

4. Cosznanue TeHEH Mo KyOM4ecKoi KapTe

5. HckirodyeHue nepeoTpaxeHuil 11 YCKOpEeHUs peHjiepa

6. IloctpoeHue kapThl HOpMasel
IIpouyuraiiTe TeKCT M BbIOEPUTE OJMH NMPABWIbHBIN 0TBET. UTO I1K-8.3.1
ONMCHIBACT 3aKOH OTPAKEHUSI CBETA?

1. CBeT noJHOCTHIO MOMJIOIAETCS YEPHBIM TEIOM

2. VYroia najaeHus cBeTa paBeH Yy OTpa)keHUs

3. Jly4 nociie KOHTaKTa OTKJIOHSIETCS Ha CIIy4aiiHbIE yTJIbl

4. Jly4 MeHsieT HallpaBJIEHUE Ha TPaHUIIE CPEJl

5. VYron oTpaxeHus Bcerja OoJbliie yriia najeHus
IIpouuTaiite TekeT M BbIOepHUTE NpaBUIbHbIE 0TBeThI. Kakue tuner | [1K-8.3.1
OCBEILIEHUS YUYUTHIBAIOTCS MPU PELICHUH YPaBHEHUS peHIepUHIa’?

1. Ilpsmoe ocBerieHNe OT UCTOYHHUKA

2. CoOCTBeHHOE U3Ty4YeHHE TOBEPXHOCTH

3. Iloxcserka oT Kamepsl

4. OOBEMHBIN CBET

5. Cser, 3ane4€HHbIN B KapThl OCBEUIEHHOCTH

6. OtpaxEHHBIN CBET OT APYTUX MOBEPXHOCTEN
IIpouuTaiiTe TeKCT ¥ BbIOEPHUTE OUH NMPABUJILHBII 0TBET. UTO IIK-8.3.1
takoe JJ®PO (aurn. BRDF)?

1. Anroput™m Ajs reHepanuy TeHen

2. Meton pa3yioKeHUs CBETa Ha CIIEKTPaIbHbIE KOMIIOHEHTHI

3. Mogenb co31aHusi HCTOYHUKOB CBETA

4. ®yHKIUS, ONUCHIBAIOIIAs, KAK CBET OTpa)xaercs OT

IIOBEPXHOCTHU

5. YnpoméHHbl METOJ TEKCTYPUPOBAHUS
IIpounTaiite TekcT ¥ BbIOEpUTE OJUH NPABUJIbLHBIH 0TBeT. UTO I1K-8.3.1
MPOUCXOAUT MPHU MONAJAHUH JIyda CBETa HAa TPaHUILy IBYX cpen’?

1. Jly4 nosHOCTBIO OTJIOUIAETCS B CPEIE

2. Jly4 MeHsIeT HalpaBJIeHUE B COOTBETCTBHUHU C IJIOTHOCTBIO CPEebl

3. CBeT MOJHOCTBIO OTpaXkaeTcss 00paTHO

4. Cser paccenBaeTcs 1Mo TOBEPXHOCTHIO O0BEKTA

5. B Touke koHTakTa (GOpMUPYETCS TCHb

6. Jly4 oTpaxkaeTcs 10 HaNpPaBJICHUIO HOPMAJIH K TOBEPXHOCTH
IIpouuTaiiTe TeKCT M BBIOCPHTE NPABUIbHBIEC 0TBeThl. Kakue [IK-8.VY.1

crocoObl ONITUMU3AIMH PEHJepUHTa cyliecTByoT B Blender?

1. YMeHbIICHHE KOJTMYECTBA COMILIIOB

2. Tlpumenenune momudukaropa Subdivision Surface
3. HcnonwszoBanue Denoising (yMEHbIICHHE IIIyMa)
4. BpIKIIOYEHNE HCTOYHUKOB CBETA




5. H3meHeHne HOpMasiel MOBEPXHOCTEN
6. CHmKeHue pa3pelieHus Kaapa

IIpouuTaiiTe TeKCT M BbIOEPHUTE NPABUJIbHBIE OTBETHI. UTO I1IK-8.V.1
MIOMOTAET YCKOPHUTh Buzyanu3zauio B Unity?
1. 3amnexaHue ocBelIEHUS
2. 3amena marepuano Ha Unlit/Transparent
3. Hcnonw3oBanue ¢ponoBoro 3ateHeHus (AQO)
4. Hcnonb3oBanue ypoBHel aetanm3aiuu (LOD)
5. Hcnonw3zoBanue pa3mbITus B aBrkeHuu (Motion Blur)
6. BxitodeHne aHM30TPOITHOMN QUIBTPALIMH TEKCTYP
IIpounTaiiTe TeKCcT ¥ BbIOEPUTE OUH NPaBUJIbHBIH oTBeT. YKaxute | [IK-8.V.1
METO/I, KOTOPbIH MO3BOJISIET YCKOPUTH BU3YyaIU3alMIO CLIEHBI 32 CUET
MPEBAPUTEILHOTO BIYUCICHUS OCBEILICHUSI.
1. Ambient Occlusion (hoHOBOE 3aTeHEHHE)
2. Baking (3anekanue)
3. Motion Blur (pa3mbiTHe B IBH)KCHHH )
4. Depth of Field (rmy6una pe3koctn)
5. Subsurface Scattering (moamoBepXHOCTHOE pacCceUBaHUE)
IIpouuTaiiTe TeKCT M BbIOEPHUTE NPaBUJIbHBbIE 0TBEThbI. OTMEThTE [IK-8.VY.1
TOJIBKO BEPHBIE BbICKA3bIBAHUSI.
1. Kapra HOopmaneil u3MeHseT OCBELICHUE TIOBEPXHOCTH 0e3
M3MEHEHUS T€OMETPUU
2. Kapra BBICOT XpaHUT HHPOPMALIUIO O BEICOTE TOYEK H MOKET
MCIIOJIb30BaThCS AJIs PEAIbHOTO CMELIEHUS BEPILIUH
MOBEPXHOCTHU
3. Kapra HOpManeil ucIionb3yeTcsl TOJIBKO AJIs pacyéTa TeHEH B
peaJibHOM BpEMEHU
4. Kapra BpICOT Bcera 3aMEHSET FT€OMETPHUIO MOJIENH Ha
HU3KOIOJIUTOHAJIbHYIO
5. Kapra HopMmaneii — 3T0 Bcera 4€pHo-0enas TeKCTypa
6. Kapra BbIcOT 0OecrieunBaeT BU3yalIbHO JIydlllee KaueCTBO
MMUTALMU HEPOBHOCTEH, YEM KapTa HOpMaJel
IIpounTaiite TekcT M BbIOepUTEe NpaBUJbHBIEC 0TBeThl. OTMeThTE TE | [TK-8.V.1
3¢ dekTs TocTOOPabOTKH, KOTOPbIE MOTYT 3HAYUTENIbHO YBEIUUNUTh
BpeMs PEeHJIEpUHTa IPU HEMIPABUILHOM MX MPUMEHEHUH.
1. pasmeitue B nuxenun (Motion Blur)
2. cBeuenue (Bloom)
3. xpomatuueckas abepparnus (Chromatic Aberration)
4. doHoBOE 3aTeHeHUE B 3KpaHHOM npocTpaHcTBe (SSAO)
5. moBblmeHue pe3kocty (Sharpening)
6. riyouna peskoctu (Depth of Field)
IIpouuTaiiTe TeKCT M BBHIOCPHTE OAUH NPABH/IbHBIN 0TBeT. Kakoi [IK-8.B.1

SI3BIK TIPOTPAMMHUPOBAHUSI BBI Oy/1eTe NCTIOIH30BATh ISl HAITMCAHHS
IUKCEIBHOrO Hieinepa nokonenus SM 5.0.

1. Accembnep rpaduueckoro mporeccopa
2. C#

3. HLSL
4. Python




5. JavaScript
6. Kotlin

2 IIpounTaiiTe TeKCT M BbIOEPUTE OAMH NPABUJIbHBIH 0TBeT. Kakoil I1K-8.B.1
PEKUM pEHJIEPUHTa [0 YMOIYaHUIO ucnojib3yeTcs B Blender ms
co3/1aHus (POTOPEATMCTUYHBIX N300pAKECHUNA?

1. Workbench

2. Eevee
3. Cycles
4. LuxCore
5. Octane
3 IIpounTaiiTe TeKCT M BbIOepUTE NPaBUJIbHBIE 0TBeThl. OTMETHTE I1K-8.B.1
napameTphbl, KOTOpbIe MOXKHO HacTpouTh B Blender y Bcex McTOUHNMKOB
CBeTa.
1. uBer ucrouynuka (Color)
2. WHTEHCUBHOCTH cBeTa (Strength)
3. pa3mep ucrounuka (Size)
4. dopma ncrounuka ceera (Shape)
5. Tenu (Shadows)
6. Tekcrypa ceta (Texture)
4 IIpounTaiiTe TeKkcT ¥ BbIOepUTe NPaBUJIbHBbIE 0TBeThI. BoiObepute I1K-8.B.1

TOJIBKO BEPHLBIC YTBCPIKACHUA O HaCTpOﬁKe OCBCUICHUA B Blender.

1. HDRI-xapThl UCTIONB3YIOTCS 7151 CO3JaHUSl PEATMCTUYHOTO
OKpY>KalOIEro OCBEILICHUS

2. Sun Light uMuTHpyeT HanpaBiIeHHBIN CBET, HAPHUMED, OT
COJIHIIA

3. Emission Shader MOXeT UCIIOIB30BATRLCS A CO3AAHUS
CaMOCBETSIIHNXCSI 00HEKTOB

4. Area Light He MOeT OBITh KBaJIpaTHON MJIM TIPSIMOYTOJILHOM

(bopMbI

Spot Light coznaér y3kuii 1yuy cBeta ¢ YETKUMH I'paHUIIAMU

6. OcselnieHNe HE BIUSET Ha BU3YalIU3alUI0 TEHEH MpH
HCnoab30BaHun Eevee

9]

5 IIpounTaiiTe TeKCT ¥ BbIOEpPUTE OAWH NPABUIbHBIN 0TBeT. YKaxute | [IK-8.B.1
KaHaJI TEKCTYPBI, KOTOPBIM OTBEYAET 32 UMUTALIUIO HEPOBHOCTEN Ha
MOBEPXHOCTHU 0€3 N3MEHEHHS T€OMETPHH.

1. Diffuse

2. Specular

3. Bump

4. Subsurface
5. Transmission

MHCTpYKIIMM ¥ cCUCTEMA OLICHUBAHUS TECTA.

Tect nmpoBoautcs B cucteme LMS I'VAII (https://Ims.guap.ru/). Tect MOXET TPUMEHATHCS
B KaueCTBE CPE/ICTBA MPOBEACHUS MPOMEKYTOUHON aTTecTalny (BO BpeMs dK3aMeHa), TaK U s
MIPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH FJIM KOHTPOJISI OCTATOYHBIX 3HAHUH.

Kiroun npaBuiibHBIX OTBETOB Ha TeCThI pa3MenieHbl B [Ipunoxennn 1 x PII/] u naxonsrcs
y cnenuanuctoB no YMP kadenpsr 44, 3amecturens 3aBeayromero kadeapoilt u pykoBoaAUTENs
00pa3zoBaTeNbHON MTPOTPaAMMBI.



https://lms.guap.ru/

Cucrema OLIEHUBAHUSA TECTOBLIX 3aJaHMil MOoKa3aHa B Taosume 18.1.

Tabmuma 18.1 — CucremMa olleHUBaHUS TECTOBBIX 3aIaHUI

No Yka3anud 1o oneHuBaHUIO

Pe3y.m>TaT OICHUBAHUA

(0a/1b1, MOJTyYeHHbIE 32 BbITOJIHEHHE \
XapPaKTePUCTHKA NPABUWIbHOCTH 0TBETA)

1 3ajaHue 3aKpbITOrO TUMA Ha
YCTaHOBJICHHE COOTBETCTBUS
CUHMTACTCS] BEPHBIM, €CITH
YCTaHOBJICHBI BCE COOTBETCTBHS
(TO3UIMHU U3 OHOTO CTOJI0IA BEPHO
COIIOCTABJICHBI C TTO3UIUSMU JAPYTOTO
CTOJIONA)

[TomHOE COoBMa/ieHUE ¢ BEPHBIM OTBETOM
orieHuBaercs | Gamom, HEeBEpHBIN OTBET
uim ero orcyrcTBue — 0 6amtoB (Jimbo
YKa3bIBAETCS «BEPHOY \ «HEBEPHO)

2 | 3ajaHue 3aKpHITOrO TUITA HA
YCTaHOBJICHHE TIOCJICIOBATEIIBHOCTH
CUHTACTCS] BEPHBIM, €CITU TPABHIIHLHO
yKa3aHa BCs TI0CJICIOBATEIIBHOCTD

uudp

[TostHOE CcOBMAZICHHUE C BEPHBIM OTBETOM
olieHuBaeTcs 1 6ayuioM, eciiv JIOMYIICHBI
OIMUOKH WJIK OTBET OTCYTCTBYET — () 6ayyioB
(160 yKa3bIBAETCS «BEPHOM\ «HEBEPHOY)

3 | 3amanue KOMOMHUPOBAHHOTO TUIIA C
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3
YeTBIPEX MPEJIOKECHHBIX U
000CHOBaHHEM BBIOOPA CUATACTCS
BEPHBIM, €CIIU MTPABWIBHO yKa3aHa
udpa ¥ NpuBeIeHbl KOHKPETHBIE
apryMEeHTHI, UCTIOJIb3YEeMbIe TIPU
BbIOOpE OTBETA

[TonHOE cOBIaieHHE C BEPHBIM OTBETOM
onieHuBaercs | Gamiom, HeBEPHBI OTBET
i ero orcyrcrue — 0 6amioB (6o
YKa3bIBACTCS «BEPHOM\ KHEBEPHOY)

4 | 3amanne KOMOMHUPOBAHHOI'O THIIA C
BbIOOPOM HECKOJIbKUX BAPHAHTOB
OTBETa U3 MPEAJIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BbIOOpa
CUMUTAETCS] BEPHBIM, €CIIU MPABUIILHO
yKa3aHbl IU(PBI U TPUBEIEHBI
KOHKpETHBIE apTyMEHTHI,
UCIOJIb3yeMble IIPU BBIOOPE OTBETOB

[TonmHOE coBNajieHUe ¢ BEPHBIM OTBETOM
olieHuBaercs 1 6aymiom, eciiu J0MyIIEeHbI
OIMOKH WJIA OTBET OTCYTCTBYET — () 6asimoB
(;1mbo yKasbIBaeTCsl «BEPHO»\ «HEBEPHO»)

5 3a,Z[aHI/Ie OTKPBITOT'O THUIIA C
Pa3BCPHYTHIM OTBECTOM CHHUTACTCA
BEPHBIM, €CJIM OTBET COBIIAAACT C
9TAJIOHHBIM 110 COACPKAaHNUIO U
IIOJIHOTE

[IpaBuibHBIN OTBET 3a 3a/1aHUE
OlleHMBaeTcs B 3 Oaiia, eciiu J0myIeHa
OJ1Ha OImnOKa \ HETOYHOCTE \ OTBET
MIPaBWIBHBIN, HO HE MOJHBIHN - 1 Oamn, ecnu
nomytieHo 6omnee 1 ommOku \ OTBET
HEMPaBWIbHEIN \ OTBET OTCYTCTBYET — 0
O6ayoB (JINOO yKa3bIBACTCSA «BEPHON\
«HEBEPHOY)

WHCTpyKIMs 10 BHIOJHEHUIO TECTOBOTO 3aJaHus HaxXoIuTcs B Ta0nuie 18.2.

Tabnuua 18.2 - UTHCTpYKIIKS IO BBIIOJIHEHUIO TECTOBOTO 3a/1aHUs

Ne Tun 3aganusa

HNucrpykuus

1 3aJaHue 3aKpbITOrO TUMA Ha
YCTaHOBJIeHI/IC COOTBCTCTBUA

[IpounTaiiTe TEKCT U YCTAaHOBUTE
COOTBETCTBHE.

K kaxkno¥i mo3uiuu, JaHHOM B JIEBOM




cToJbI1e, MoI0EPUTE COOTBETCTBYIOIILYIO
MO3UIIMIO B IPAaBOM CTOJIOIIE

2 3ajaHue 3aKpbITOrO TUMA Ha [IpouunTaiiTe TEKCT U YCTAaHOBUTE
YCTaHOBJICHHE MOCIEA0BATEIIbHOCTH MOCJIESOBATEIHHOCTD

3anuimTe COOTBETCTBYIOLIYIO
MOCIIEI0BATEILHOCTH OYKB CJIeBa HAIIPaBo

3 | 3aganue KOMOMHHPOBAHHOTO TUIIA C [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIIBHBIN
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 | OTBET M 3aIHIINTE aPTyMEHTHI,

YEThIPEX NPEUI0KEHHBIX U 000CHOBBIBAIOIINE BEIOOP OTBETA
000CHOBaHHEM BBIOOpA

4 | 3amanue KOMOMHUPOBAHHOTO THIIA C [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBLHBIC

BBIOOPOM HECKOJIBKUX BAPHAHTOB BAPUAHTHI OTBETA U 3aIIUIINTE APTYMEHTBI,
OTBETa U3 NIPENJIOKEHHBIX U 000CHOBBIBAIOIINE BBIOOP OTBETOB
pa3BepHyTHIM 000CHOBaHHEM BbIOOpa

5 | 3amaHue OTKpBITOrO TUIMA C [IpounTaiiTe TEKCT U 3aIIUIIUTE
Pa3BEPHYTHIM OTBETOM pa3BepHYTHII 000CHOBAaHHBIN OTBET

[lepeueHr TeM KOHTPOJIBHBIX Pa0OT MO AUCHUUIUIMHE OOYy4Yarouuxcs 3a04HOi (hopmbl
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — llepeyeHb KOHTPOIBHBIX PabOT

Ne ni/m IlepeyeHb KOHTPOJBLHBIX padoT

He npenycmorpeno

10.4. Meronnueckue  MaTepuanbl,  ONPEINEISIIOIIME  MPOLEAYPbl  OLICHHBAHUSA
MHAMKATOPOB, XapaKTEpU3YIOLIUX ATanbl (HOpMUPOBAHMS KOMIETEHIMM, coaepxaTrcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernamMeHTHpYOIIUX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOHN aTTecTaly 00yJaronuxcs
I'VAIL

11. Mertoanueckue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

[{enbro AMCHUIUINHBI SBJSIETCS MOTYYEHUE CTYICHTaMU HEOOXOIUMBIX 3HaHUH, yMEeHUH 1
HaBBIKOB B 00JIaCTH MPOEKTUPOBAHUU U pa3paOOTKHU NHTEPAKTUBHBIX TPEXMEPHBIX IpapuueCcKUX
NPUIIOKEHUH C TPUMEHEHUEM COBPEMEHHBIX NMPOIPaMMHBIX CpeaCcTB U Web-TeXHOIOTHil.

11.1. Meroan4yeckne YyKa3aHus JJasi OOy4alOIIUXCA IO OCBOCHHMIO JICKIIHOHHOIO
MaTepuaa

OCHOBHOE Ha3HA4YE€HUE JEKIIMOHHOTO MaTepHalla — JIOTHYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKoe W SCHOE U3NOKeHHEe ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JIEKIIMH B
paMKax AUCIUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIHMIO IO TEME, a B OCBOCHHH
dbyHIaMeHTAIbHBIX Mpo0JeM AWCHMILIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JTOCTM)KCHUN HaydHOU MbICIH. B ydeOHOM mpoliecce JIEKIUS BBITIOIHSIET METOJ0J0TUUYECKYIO,
OpPTaHU3aAIMOHHYI0 U MHPOpMAIMOHHYIO (GyHKIMHU. JIeKIHs pacKpbhIBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00siacTh 3HaHUs, €€ TpoOJeMBbl, JaeT IEIbHOE MPEJCTaBICHUE O JUCIHIUIUHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00Y4YarOIKUMCS JIGKIIMOHHOTO MaTepuaa:
— TOJy4EHHE COBPEMEHHBIX, LIECJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;




—  TOJYYCHHUE OMbITAa TBOPUYECKOU PAOOTHI COBMECTHO C MPEIOaBaATEIIEM;

— pasBurtHe MPO(ECCHOHAIBHO-ACIOBBIX  KAdecTB, JIIOOBH K MPEeaAMETy H
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIILICHUS;

— TOSBJICHHE HEOOXOIMMOT0 HHTEpeca, He0OXOIMMOTO ISl CAMOCTOSATEIHLHOU PabOTHI;

— TOJy4YCHHE 3HAHUK O COBPEMCHHOM YPOBHE pa3BUTHUsS HAyKH M TEXHUKH H O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMIKANIINE TOJIBI,

— HAYYHTHCSA METOAMYECKH 00pabaThiBaTh MarepHai (BBIACIATH IJIABHBIE MBICIH M
[OJIOXKCHHS, TPHUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HX B  Pa3IMYHBIX
dbopmynupoBKax);

—  IOJy4YeHHE TOYHOTO MOHMMAHHUS BCEX HEOOXOIMMBIX TEPMUHOB U IMMOHITHI.

JIeKIMOHHBIN MaTepHal MOXKET COITPOBOXKIATHCS IEMOHCTPAIUEH CIIaiiI0B 1
WCIIOJIb30BaHUEM Pa3/IaTOYHOTO MaTepHralia IpH MPOBEICHUN KOPOTKUX JUCKyccUid 00
OCOOEHHOCTSX MPUMEHEHHS OTICIBbHBIX TEMATHUK 110 TUCIUTIINHE.

CTDVKTVDa OpEaAOCTaBJICHUA JCKIIMOHHOIO Marcpuasa.

— HBioxxeHne TeOpEeTUIECKUX BOMPOCOB, CBA3AHHBIX C PACCMaTPUBACMON TEMOM;

— Omnucanue METOZI0B U AITOPUTMOB, IPUMEHSIEMBIX JJIsl PELICHUS 33/1a4 KOMIIBIOTEPHON
rpaduku;

— JleMOHCTpamusi MPUMEPOB PEIICHUS 3a71a9 KOMIIBIOTEPHON TpaduKH;

— O060011eHrEe N3TI0)KEHHOT'0 MaTepuaa;

— OTBeTHI Ha BOZHHUKAIOIINE BOIPOCHI IO TEME JICKITHH.

11.2. MeToauuecKkue YKa3aHusd QJIs oﬁyqamumxca Mo y4aCTulo B CCMUHapax

He npedycmompeno yuebHvIM nianom no 0anHoU OUCYuniuHe.

11.3. MeToauyeckue yKazaHusi JJA O0OYYAKOIIUXCH MO TNPOXONKAEHUI0 NMPAKTHYECKUX
3aHATUH

[TpakTuyeckue 3aHATUS POBOJATCS OYHO B ayAUTOPUH, 0OOPYIOBAaHHOMN NEepCOHANIbHBIMU
KoMIbloTepamMu. Bo BpeMs NpakTUYecKUX 3aHATHI oOydaroluecs MOJArOTaBIMBAIOT aCCEThI
(3D-monenu, uaTepdENcH U CKPUNTHI) Ui OyIyIIero HHTEPAKTUBHOTO MPHIIOKEHHS KypCOBOM
pabotel. Ilpu sTOM Kakaplii oOydaromuiics JODKEH COrjacoBaTh TEMY HWHTEPAaKTHUBHOIO
NPUIIOKEHHUS ¢ TpenojaBaTeieM U NOJyYUTh 3aJjaHie Ha pa3paboTKy HE0OX0AUMOro MUHUMYyMa
Mojiesei, UHTEp(PENCcOB U CKPUNTOB JJI TOTO MPHUIIOKEHHUS.

11.4. MeToanuecKkne YKa3aHHSA JJs OOYyYAIIIMXCH MO BBINOJHEHHIO Ja0OpPaTOPHBIX
pabot

B xoze BbInonHeHus 1a00paToOpHBIX paboT 0OyUaroIMiics JOIDKEH YIIIyOUTh U 3aKPENUTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHOI METOJIMKON U TEXHUKOM IKCIEpUMEHTa
B COOTBETCTBUM C KBAIM(UKALMOHHOW XapaKTepUCTUKOM oOydaromierocs. BsimomHenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-IIPAKTUYECKOM, pacyeTHO-aHAIUTUYECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUSATHH.

BrimonHenue mabopaTopHBIX padoT 0OydaromIMMCs SBISETCS HEOTHEMJIEMOW YacTbiO
U3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4yeOHBbIM IIJJaHOM M OTHOCHUTCS K CpPEICTBaM,
00eCTeynBaroOIUM peIIeHUe CIeTyIOINX OCHOBHBIX 33/au y 00y4aromerocs:

— mpuoOpeTeHre HAaBBIKOB HCCIIEOBAHUS MPOIIECCOB, SBJICHUN M OOBEKTOB, U3YYaeMbIX B
paMKax JaHHOM NUCLMIUIAHBL;

— 3aKpeIUICHUE, pa3BUTHE M JE€TaIu3alMs TEOPETHUYECKUX 3HAHUM, IIOJIYyYEHHBIX Ha
JEKIHUsAX;

— TOJy4YeHHE HOBOM MH(pOpMAIUU 1O U3y4aeMOil TUCIUILIINHE;



— mpuoOpeTeHre HAaBBIKOB CaMOCTOSTEIBHOM paboThl ¢ 1abopaTOpHBIM 000pYIOBaHUEM U
npudopamu.

3aganuve u TpeOGoBaHud K IIPOBEACHUIO J1a00PATOPHBIX PaboT

WuauBuayalbHBI BapuaHT 3a/laHds 10 KaxI0H abopaTropHOW paboTe Ha3HAYaeTCs B
COOTBETCTBUU C TMOPAJKOBHIM HOMEPOM CTYACHTa B CIHHUCKE TIpyNmbl, JUOO0 BbIIAETCS
npernojaBareneM HHIUBUAyansHo. [lepen npoBenenneM 1abopaTopHON paboThl 00yJaOIEeMyCs
cienyeT BHUMATEJIbHO O3HAKOMUTBHCA C METOJMYECKMMM YKa3aHWUSMHU IO €€ BBINOJHEHHI0. B
COOTBETCTBUHU C 3aJaHWeM OOydYalolmUiCs MIOJDKEH TMOATOTOBUTh HEOOXOJMMEIC JTaHHbBIC,
MOJIyYUTh OT TMpEenojiaBareisi JOMYCK K BBIIOJHEHHIO J1a00paTOpHOM padOThl, BHINOIHUTH
yKa3aHHYIO IOCIIEI0BaTEIbHOCTh ACHCTBUH, MONY4YUTh TpeOyeMmble pe3yabTaTbl, OQOPMUTH H
3alIUTUTh OTYET MO JabopaTopHOl paborte.

Crpykrypa 1 dhopMa ordera o J1a0oparopHoii padore

Otyer o nabopaTopHOM paboTe MJOMKEH BKJIOYaTh B CeOSi: TUTYJIBHBIM JIHCT,
(GOpMYIHPOBKY 3aJaHUs, TEOPETUYECKUE IIOJIOKECHUS, HCIOIb3yeMble TIPH BBIOJIHEHHH
nabopaTopHOil paboThI, OMHMCaHUE MPOIecca BHIMTOIHEHHS Ja00paTOPHOM pabOThI, OTYYECHHBIC
PE3YJIBTATHI, IOTIOJIHEHHBIE CKPUHIIIOTAMH, U BBIBOJIBL.

Tpeboanus Kk 0hOPMIIEHUIO OTYETA O JIADOPATOPHOU padboTe

[To xaxmoit mabopaTopHOil paboTe BHIMOIHACTCS OTACIBHBIN 0TYeT. TUTYIBHBIN JIUCT
odopmiIieTcsT B COOTBETCTBHM C ImabsoHOM (oOpas3iioM) mpuBeaeHHbIM Ha caiite ['YAII B
pasnene «HopmaruBnuas noxymentauus» (https://guap.ru/regdocs/docs/uch). CryneHueckue
pabotel cienyer ohopMisATh B cooTBeTcTBHEM ¢ TpeboBanusmu [OCT 7.32-2017 «CHUBU/I.
Otuer o HayyHO-UccienoBaTenbckoi padote. CTpykTypa u mpasmia opopmienus» u ['OCT
2.105-2019 «ECK/. O6mue TpeboBaHUS K TEKCTOBBIM JOKYMEHTAM).

MeToauYecKue YKa3aHUs 10 BBITOJIHEHHUIO J'Ia60DaTODHBIX Da6OT

Meronuyeckue ykazaHus JOCTyNHbI oOywatoummcss B Jluunom kabunere ['YAII
(https://pro.guap.ru) B pazgene «Matepuansl» aucuuIUIMHBL «KoMmnbloTepHas Tpaduxay.
IlepeyeHb METOINYECKUX YKA3aHUM:

+ OCHOBBI pa3pabOTKH MHTEPAaKTUBHBIX 3D-npunoxenuit Ha aBrkke Unity: yde0. mocodue /
. A. bynrakos, E. E. Maiin, H. H. Pemmernukosa. — CI16.: ['YAII, 2021. — 137 c.

% I[IporpamMmmupoBaHre WHTEPAKTUBHBIX MPUIOKEHUH Ha si3bIKe c#: ydeOHOe mocodue / . A.
bynrakos. — CII0.: I'VAII, 2022. - 160 c.

% LludpoBeie peambHOCTH: OCHOBBI pa3paboTku. YdeOHoe mocodue / A. B. Hukutun, H.H.
Pemernukosa — CI10: I'VAII, 2023. — 156 c.

% Pa3paboTkn uMHTEepakTUBHBIX 3D-mpuinoxeHuii: ydeOHO-MeToamyeckoe mocodue / A. B.
Huxutun, H.H. PemernukoBa, M.A. AnexcannpoB, A.A. Antunoa, b.C. T'aiiko, T.P.
Mycradun. — CII6: IT'VAIL 2021. - 174 c.

CpokH cauu B OICHKA Jla6ODaTODHBIX Da6OT

[IpenenbHBIN CPOK crauu JaOOPATOPHBIX pabOT — /10 3a4E€THOM Helelan BECEHHEW ceccuu
(VIOHB).

11.5. Meroauyeckue YyKa3aHusi JJs OO0y4alOIIMXCH MO TMPOXO0XKIAEHHI KYpPCOBOro
NPOCKTHPOBAHUSI/BBINOJHEHUSI KYPCOBOi padoThI

KypcoBass pabGora mpoBoguTcs ¢ T1enbi0 (GopmMupoBaHUsT y OOYJaIONMIUXCS OMBITA
KOMIUIEKCHOTO pellleHUs] KOHKPETHBIX 3a/1a4 MPOPeCcCUOHANBHOMN JAeITeIbHOCTH.

KypcoBas paboTa mo3BoiseT o0yJaromnemMycs:


https://guap.ru/regdocs/docs/uch
https://guap.ru/standards/db/docs/gost_7.32-2017.pdf
https://guap.ru/standards/db/docs/GOST_R_2.105-2019.pdf
https://guap.ru/standards/db/docs/GOST_R_2.105-2019.pdf
https://pro.guap.ru/

CocrtaBuTh 1 Ipe3eHTOBaTh T3 OyIyLIEro NPUI0KEHHS.

[IpoBecTr TONHBIA LUK pa3pabOTKU HHTEPAKTHBHOTO TPEXMEPHOTO MPUIIOKEHUS,
BKJIFOUAs JU3aiiH, MOJCIIMPOBAHUE, TIPOTPAMMHUPOBAHNE U COOPKY/OTIIAIKY.

Hayuutbcs rpamoTHO HacTpauBaTh 3D-MOZ€NN M CLEHBI ISl PEHAEPUHIA B pealbHOM
BpPEMEHH.

Hay‘-II/ITb Ci CO3daBaTb, KOMIIOHOBAaTb MW HaCTpauBaTb O3JICMCHTBI TIP a(b HNYECKOI'o
M0JIb30BaTEIbCKOTO HHTEpderica.

Hayuntbcest nporpaMMupoBaTh JIOTHKY PaOOThI MPUIIOKEHUS Ha sa3bike CH.

KypcoBas pabota ckianpiBaeTcsi U3 TPEX COCTABISIONMIMX: TexHHUYeckoro 3amanus (13),

uHTepaktuBHoro npuiioxkenus (MI1) u mosicaurensuoi 3amucku (113).

YV V V VYV V

Y VY

CTpyKTypa TEXHUYECKOTO 3aJaHHs KYPCOBOM Da6OTBI

TexHuYecKoe 3aJaHne BKIIFOYACT CIICIYIOIIUE Pa3ieibl:
Ha3zBanue npuiioxxeHust
Iens paboThI
CrnoBecHoe onucanue GyHKIIMOHAJIA U JIOTUKHA Pa0OThI OYAYIIEro NPUI0KCHHUS
N300pakeHre cXxeM SKPaHOB M MIEPEXOJI0B MEKIAY HUMU

Ocku3z u onucanue rpaduyeckoro wuHtepdeiica mnonb3oBarens (Ul) u  ombita
nosb3oBarens (UX)

UML-auarpaMmma JIOTHKH paObOThl TPUIIOKEHUS
CuctemHbIe TpeOOBaHUS M CITUCOK MOACP)KUBAEMBIX YCTPOUCTB

T3 cor JIaCyeTCsa C€ HIpernogaBaTeIiCM. HpI/I HaJIM4YuM 3aMEeYaHUM OT npernoaaBaTciiAa

oOydaromuiics BHOCUT MpaBku B T3 W JEeMOHCTPUPYET HW3MEHEHHUA. YTBEPKAEHHOE
npenojasarenem T3 oOyuatomuiics 3arpyxaet B JIK B popmate PDF.

YVVYVYVVVYVYYVYYVYYVYYVY

CTpyKTYpa MOACHUTENLHOM 3aIIMCKH KYPCOBOTO MPOEKTa/ padOThI

[TosicHuTeNMBHAS 3aMKCKa BKIIOYAET CIIECTYIONINE pa3aeibl:
TuTynpHBIN THCT
[TocTanoBka 3agaun
['eomeTprueckoe MOJETMPOBAHHE
Co3naHue u MpUMEHEHHE MaTepHajIoB U TEKCTYp
HMmnopT acceToB 1 KOMIIOHOBKA CIIEHBI
YcTaHoBKa OCBENICHUS
JloGaBnenne aHMMAIIHit
Coznanue rpaguueckoro nojib30BaTelbCKOro HHTEpdeiica
[TporpaMmupoBaHue JTOTUKHU TPUITOKEHUS
COopka u TecTUpOBaHUE
BriBo/IBI U 3aKITIOUEHWE

Omnucanue JOJIZKHO COMPOBOKAATHCA CKPUHIIOTAMHU U3 CPCACTB pa3pa60TKH (Fpa(bI/I‘{eCKI/IX

PEIaKTOpPOB, WIPOBOTO JABHMXKKA) U TMpUMEpaMu Koja cKpuntoB OOyyarouuiics 3arpyxaer
noscHuTensHyto 3anucky B JIK B popmate PDF.

TDC6OBaHI/I$I K Od)ODMJ'ICHI/IIO MOSICHUTENLHOM 3aIMMCKH KYPCOBOI'O HDOGKTa/ Da6OTLI

TuTynbHBIH TUCT 0GOPMIIIETCSI B COOTBETCTBUU C I1a0I0HOM (00pa3IioM) MPUBEACHHBIM

Ha caiite I'YAII B paznene «HopmaruBHas noxymentanus» (https://guap.ru/regdocs/docs/uch).
Crynendeckue paboTsl cieayeT opopmisTe B cooTBeTcTBUH ¢ TpeboBanusmu [OCT 7.32-2017



https://guap.ru/regdocs/docs/uch
https://guap.ru/standards/db/docs/gost_7.32-2017.pdf

«CHUBU/I. OTuet 0 HayuyHO-UCCHen0BaTeIbCKoN padore. CTpyKTypa U IpaBuiia opopMICHHUS» U
I'OCT 2.105-2019 «ECK/I. O6mume TpedoBaHuUsI K TEKCTOBBIM IOKYMEHTaM).

[lops10K 3aIMTEI KYPCOBOM Da6OTBI

3amuTa KypcoBoi paboThl IPOUCXOJUT CIEAYIONIMM 00pa3oM:
— OOyuaromuiics JEeMOHCTPUPYET IMPErojaBaTeslto padoTy NPUIOKEHUS Ha IeJIeBON
maTdopme.
— IlIpenongaBatensb MpoBepseT COOTBETCTBUE MPUIOKCHHSI TEXHUIECKOMY 3a/IaHUIO.

— OOyuaromuiics OTBEYaeT Ha BOMPOCHI MPETNOoJaBaTeNii MO0 PA3JIMYHBIM dTaraM
pa3pabOTKU MPUIOKEHUSI.

— IlpenonaBarens npoBepset 3arpyxeHnyto B JIK 113 v BbICTaBIs€T UTOTOBYIO OLICHKY.

CDOKI/I cJla4yM U OIIGHKA KYPCOBOM Da6OTBI

Cnava KypcoBoii pabOThI IPOXOJUT OYHO Ha 3a4€THOM Hexene. [lepecnaua (mepBbIil pa3
IpenoaaBaTesilo, BTOPOM pa3 KOMHUCCHMHM) BO3MOXXKHA B IEPHUOJ JONOJHUTEIIbHON ceccuu B
SIHBape.

OrneHka KypcoBoi pabOThl MPOUCXOIUT MO MATHOAITbHOM 1IKase. [Ipu 3ToM Ha UTOTOBYIO
OLICHKY BJIMSIOT:

— Ka4€CTBO COCTABJICHHOC U CBOCBPECMCHHO YTBep)KI[éHHOG T3,

paboTocTocoOHOE MHTEPAKTUBHOE MPUIIOKEHUE, COOTBETCTBYIOMEeE T3;
— OTBeT 00yYarouierocsi Ha BOIPOCHI MPENOJaBaTENs

— I3, odopmieHHas coriiacHO TPEOOBAHUSAM U UMECIOIIAst BCE HEOOXOIUMBIC Pa3CIIbI.

11.6. MeToanyeckne yKa3aHusl JAJasi 00yYAIOIIUXCH MO MPOXOKICHUIO CAMOCTOATEIbLHOMI
padoThI

B Xone BbINOJIHEHHS CaMOCTOSTENbHOW paboThl, 0OYJaroLIUiics BBIMOIHSAET paboTy IO
3aJaHUI0 U IIPU METOJUYECKOM PYKOBOJACTBE IPENOAABATEINsA, HO 0€3 €ro HemoCpeACTBEHHOIO
y4acTHsL.

B mnpomecce BBINOIHEHHS CAMOCTOSITENIbHONH paboThl y oOywaromierocss (Gopmupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE Pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHHS
U HaBBIKM B YCBOGHHMH U CHUCTEMAaTH3allMHM MPUOOpETaeMbIX 3HAHUHM, oOecredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPUOJ OOYy4YeHMs, NOMOIaeT TMOJIYyYUTh HABBIKA IOBBIIIECHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MeroanyeckuMyu ~ MaTepuaiaMy, — HampaBSIOIMIMMU  CaMOCTOSITEIbHYIO  paboTy
oOyyaromuxcsi, SBISIFOTCS y4eOHO-METOAMYECKHE MaTepuaabl 10 JAMCLUUILIMHE, a TakKke
METOAMYECKHE YKa3aHUs 110 BBITOJHEHHIO Ta00paTOpHBIX paboT. Bce MaTepuansl 1OCTYIHbI Kak
B 2JIEKTpOHHOM BHJie (MyOsmKyroTcs B JImunom kabunete ['YAII B paznene «Matepuanbi»), Tak
U B rieyaTHOM BHJie (B Oubmuoteke 'Y AII).

11.7. Meroauyeckue yKa3aHusi sl OOY4YalOIIUXCH MO TMPOXOKIEHUID TeKyIero
KOHTPOJIA YCIIeBaeMOCTH

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBAa 3HAHHUU
00yyYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLIUATIIINHBL.

Bo3moskHBIE METOIBI TEKYIIETO KOHTPOJISI 00YJIaIOIIUXCSI:

- YCTHI)II>'I OITPOC Ha 3aHATUAX,
— 3amuTta OTYETOB T10 JJAOOPATOPHBIM paboTam;
— TECTHpOBAHHE.


https://guap.ru/standards/db/docs/GOST_R_2.105-2019.pdf

Pe?)y.]'II:TaTI:I TCKYIICTO KOHTPOJA YCICBACMOCTU YYHUTHIBAKOTCA IIPpU IMPOBCACHUU
MPOMEXKYTOUYHOM AaTTECTAIIMU IIYTeM CJIOKEHUS OIICHOK 3a TEeKYIIMH W MPOMEKYTOYHBIN
KOHTPOJIb C JICJIEHUEM TIOI0JIaM C OKPYTJIICHHEM B OOJIBIIYIO CTOPOHY.

CucreMa OIEHOK IPH MPOBEIECHUH TEKYIIEr0 KOHTPOJIS YyCIIEBAEMOCTH OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxeHnit «O TeKymeM KOHTPOJE YCIEBAEGMOCTH U
MPOMEKYTOUHON aTTecTaruu cTyaeHToB [ YAII, oOywaromuxcss 1o MporpamMMbl BBICHIETO
00pa3zoBaHUs».

11.8. MeToauuyecKue YKazaHnus i oﬁyqamumxca Mo IPOXOKACHUIO HpOMe)l(yTO‘lHOﬁ
arrecranuu

[IpomexyTouHnas  arrecTamusi  OOydYalrOIIMXCS  MpeaycMaTpuBaeT  OLCHUBaHUE
IPOMEXYTOUYHBIX M OKOHYATENIbHBIX Pe3yJabTaToB oOyueHHs 1mo aucuuiuiHe. OHa BKIIOYAET B
cebst sk3aMeH — (OpMy OLIEHKH 3HAHUMN, TOJTYYEHHBIX 00yJaroIUMCs B MPOLIecce U3yueHus
BCEH JIUCIUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSATEIBHOW paboThI, CIIOCOOHOCTH MPHUMEHSTh
UX JJI1 pelleHus NpaKTUYeCKMX 3aJad. OJK3aMEH, KaK [paBUJIO, IMPOBOAUTCA B IEPUOJ]
HK3aMEHALIMOHHOW CECCUU U 3aBEpIIACTCS] aTTECTAlMOHHOM OLICHKOM «OTJIMYHO», «XOPOILIOY,
«YJOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHO.

Cuctema OLEHOK IpH MPOBEACHUU HPOMEKYTOYHOM aTTeCTalUh OCYILIECTBISETCA B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxeHnit «O TekylleM KOHTpOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo mporpamMmbl BBICHIETO
obpazoBanusi» u «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHntoB B 'Y AIIy.

Jis  monmydeHHs TMPOMEXYTOYHON aTTecTanuu oOydarommiicss o00s3aH  claTh BCE
naboparopHbie pa0boTHI (6 mT.) U 2 TecTa B yCTAHOBJICHHBIC CPOKH, a TAaKXKE C/IaTh YK3aMCH Ha
OIICHKY HE HIKE «YAOBIECTBOPUTEIHHOY.



Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI

Jara BHECceHHS
U3MCHEHUHU U
IOIIOJTHEHUH.
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