MUHUCTEPCTBO HAVKH U BBICIIEI'O OBPABOBAHUS POCCUMCKOM
®EJIEPALIMU
(eaeparbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
o6pa3oBaHus
"CAHKT-IIETEPBYPI'CKUIi T'OCYJIAPCTBEHHBIN YHUBEPCUTET
ABPOKOCMUYECKOI'O ITPUBOPOCTPOEHUS"

Kadenpa Ne 44

YTBEPXJIAIO
PykoBoauTens 06pa3oBaTeNbHOM MPOrpaMMBI

CTapuIHii MPEIoaBaTeb

Jlucr cornacoBaHus paGodeil IPOrpaMMbl JUCIMILTHHEL

[IporpamMmy cocrasu (a) %T
JIOIL., K.T.H., JIOIL «17» ¢pepans 2025 r H.H. PemernuxoBa

[¢ Th, Y. v (nmoanucs, nara) (vnuumMans, pammwius)

IMporpamma oro6peHa Ha 3acenanuu Kadeapsr Ne 44
«17» despana 2025 r, mporokon Ne 6-24/25

= . ’,1" " D
3aseayronmii kapenpoii Ne 44 L/ ///;

(AO/DKHOCTS, Y. CTEMNCHB, 3BaHHE)

JI.B. Kyptsnuk

(rmumans, pamuis)

)

JLT.H.,pod). «17» péBpansa 2025 r M.B. Ceprees
(y4. crenens, 3BaHue) /(nonnucn, nara) (auumansl, Gamuus)
5 /,»**"’"m"\

3aMecTHTEIb IUPEKTOPA HHCTHTYTA %ﬂq&m CKOii pabote
JIOIL,K.T.H. «l %*2625 I A.A. DomeHkoBa

/ (moammcs)
«17» pespans 2025 r

PABOYAS ITPOI'PAMMA JIMCLIUITJIMHBI

«HHTepakTHBHAA KOMIIBIOTEpHAs rpadukay
(HaumeHOBaHHE AHCLIMILTHHBI)

KoJ1 HanpaBJIeHUs TOArOTOBKH/ 09.03.01

CIICTIHAJIBHOCTH

HaumeHnoBanue HanpaBIcHHs
[OJArOTOBKH/ CHIELHAITBLHOCTH

I/IHQ)opMaTmca M BBIYHC/IMTCIIbHAA TEXHUKA

HaumenoBanue
KoMnbroTepHBIE TEXHOJIOTHH, CHCTEMBI H CETH
HAIpaBJICHHOCTH
®dopMma 00yueHus OYHas
l'onx npuema 2025

Cankr-ITerep6ypr — 2025

OJDKHOCTb, Y4. CTEleHb, 3BaHHUE) (noanucs, fara) (vHMLMans, pamuus)



AHHOTANuA

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

Jucuumnirza HaneneHa Ha (POpMUPOBAHKE Y BBITYCKHUKA CISIYIOIIUX KOMIIETECHIIUN:

[TK-2 «CrocobeH mpoeKTHPOBATh MOJIb30BATEILCKHE HHTEP(DEHCHI 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 CIIEH»

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 IMPOTPAMMHBIX CPEICTB U Web-TeXHOJIOTHH, a TakKe TU3alHEPCKUX PEIICHH 110
MPOEKTUPOBAHUIO OOBEKTOB BU3YalbHON HH(OpPMaNUU U TpapUUEeCKHX MOJIb30BATEIbCKUX
uHTEp(PENCcoB.

[IperoaBanrie TUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBbI OpraHU3aLUN
y4eOHOro mnpoliecca: JEKIUH, jJabopaTopHble paboThl, caMOCTOsTeNbHas 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 MPHUIOKCHHUH C
NPUMEHEHUEM COBPEMEHHBIX MPOrPAMMHBIX CpPeACTB M Web-TeXHOJNOTUH i pelleHus
npo)eCCHOHANIBHBIX 3a7ad, a TaKXe YMETh HaXOJWTh JW3aHHEPCKUE peIIeHUs 3aaad To

NPOCKTHPOBAHUIO  OOBEKTOB  BU3yallbHOW  MHG(OpMAnMM ¥ BIaJeTh IPOTPAMMHBIM
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 MmIaHUPYEMBIX PE3yIbTATOB OOYUYEHHS MO IUCHUILUIMHE, 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 . .
uHTEep(ENCH 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 TEXHOJIOTHYECKUE TTPOIIECCHI
XYJO’KECTBEHHOTO KOHCTPYUPOBAHHUS,
MK-7 CnocoGen TEXHUYECKOTO MOJEIIMPOBAHUSI U TPOU3BOJICTBA
IIPOCKTHPOBAT 00BEKTOB BU3YalIbHOM MH(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 OOECTIeUEeHUEM,
UCTOJIb3yEeMbIM B IM3aliHE 0OBEKTOB BU3YaIbHOM
nHpopmanuu
K-8 Criocoben IIK-8.3.1 3HaTh METOJBI U MATEMATUUECKUE
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




KOMIIBIOTCPHBIX
CIICH

HACTPOMKE OCBEILICHUS, CO3/IaHUIO LICHIEPOB U
BU3yaJIM3alUU TPEXMEPHBIX KOMIIBIOTEPHBIX CLEH

2. Mecro nucuMimiinHbl B cTpykType OI

JuctumimHa MOXeT 0a3upoBaThCS HA 3HAHUSAX, paHee MPUOOPETCHHBIX O00YYaAIOIIUMUCS

IPY U3YYCHUHU CIICAYIOIIMX JUCIMILINH:
— «OCHOBBI IPOTPAMMUPOBAHUS»;

— «OCHOBBI POEKTHOM JEATEIHLHOCTHY;

— «KommbrotepHas rpapuka.

3HaHUs, TOJy4YEHHbIE MPU M3YyYECHUM MaTepuaina JaHHOW AUCHUIUIMHBI, HMEIOT Kak
CaMOCTOSITeJIbHOE 3HAUCHHE, TaK U MOT'YT UCII0JIb30BATHCS MPU U3YYECHUU APYTUX JTUCHUTLINH:
— «Pa3paboTka BUPTyasIbHOI U TOTIOJTHEHHOHN peaibHOCTH Y.

3. O0beM U TPYI0eMKOCTh TUCHMILINHBI

Jannsie 00 oOmieM oObeME AUCHUHUIUIMHBI, TPYAOEMKOCTH OTACIbHBIX BHUIOB Y4eOHOM
paboThI 1O AUCIHUIUIMHE (U pactpeiesieHue 3TOM TPYAOEMKOCTH 10 CEMECTPaM) MPECTaBICHBI B

Tabiuue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITHIIITTHBI
TpynoemkocTh 0o ceMecTpam
Bup yuyeoHoii pa6oThl Bcero Nos Ne6
1 2 3 4
gg/u(q;lzc) mpyooemMKocms  OUCHUNTIUHDL, 5/180 4/ 144 1/ 36
U3 Hux uacoe npaKkmuuecKkou no02omoeKu 51 34 17
AyoumopHnusie 3anamus, BCETO 4ac. 68 51 17
B TOM YHCIIE:
nexuuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3ansatus (I113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (4Jac) 36 36
Camocmosamenvnas paboma, Bcero (Jac) 76 57 19
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, HAudd. 3a4, | Dx3. OK3.
OK3.)

4. ConepskaHue QM CIHUTINHbBI

4.1. Pacnpenesnenne TPy10eMKOCTH IMCUMILUIMHBI IO Pa3/ieiaM M BUAAM 3aHATHH

PaSI[CJ'IBI, TEMbI JUCTTUIUIMHBI U UX TPYAOCMKOCTDH IIPUBCACHBI B Ta6J'II/II_IC 3.

Ta6muma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYIOEMKOCTh




113
Jleknun JIP KII | CPC
Pa3nesibl, TEeMBI AU CHUIINHBI (a0) (C3) (uac) | (uac)| (uac)
yac yac) | (uac)| (uac
(4ac)
Cemectp 5
Paznen 1. OCHOBBI HHTEPAKTUBHOM KOMITbIOTEPHOM
rpaduku. JlekaapaTUBHbIA U UMIIEPATUBHBIN > 10
noaxo/sl K web-rpaduke. CTaHaapThl IPeICTaBICHUS
untepakTuBHO#M 3D rpaduxu B Web.
Paznen 2. OcHoBHBIC XapakTepucTUKu Web
¢peiimBopkoB. MVC - apxutekTypa. bpaysepsl ¢ 2
noanepxkon WebGL
Pa3nen 3. PazpaboTka CTaTUYHBIX U aHUMHUPOBAHHBIX ) 6 10
3D-cuen B penaktope Blender
Pasznen 4. Moaenu u meTozsl ocBelieHus. Buabl
HCTOYHUKOB cBeTa. Hanoxenue marepuaioB u 3 6 12
tekcTyp. BSDF-1weiinepsl. TekcTypHble KapThl U
Pa3BEPTKHU.
Paznen 5. ®perimBopk Verge3D. OcHoBHBIE
($yHKIIMOHaIbHBIE BO3MOXKHOCTH. [{ucneruep Web- 2 7 10
MIPUITOKEHU .
Pa3nen 6. PazpaboTka untepaktuBHbix Verge3D —
MPUJIOKEHUH C MCTIOIb30BAHUEM SI3bIKA BU3YyaTbHOU 3 8 7
noruku Puzzles
Paznen 7. IlpoekTupoBanue u pa3paboTka 3 7 3
MOJIb30BATEIBCKUX UHTEPPEHCOB
Hroro B cemectpe: 17 34 57
Cemectp 6
Beinonnenune kypcoBoit paboThl 17
Hroro B cemecTpe 17 19
Hroro 17 0 34 17 76
[TpakTryeckast MOArOTOBKA 3aKII0YAETCSA B HEMOCPEACTBEHHOM BBIIOJIHEHUN
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 pa3esoB U TEM JIEKIIMOHHOTO IIHMKJIA
Homep .
Ha3Banmue u cogeps;kaHue pa3aejioB M TeM JEeKIMOHHBIX 3aHATHIA
pasjiena
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. ®peiimBopk. Onpenenenrie. OCHOBHbIE CBOMCTBA




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. MopenupoBanue ¢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 penaktopsl 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 ynpaBieHns 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. B3auMoelicTBue ¢ 2IeMEHTaMH CLIEHBI yepe3 HHTepenCh

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 3aHATUH U UX TPYJOEMKOCTb MIPUBEACHBI B TA0IHIIE 5.

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

Ne
Ne TeMbI NIPAKTHYECKUX D®opMbI NIPAKTHYECKUX Tpynoemkocrs, | pasaena
n/n 3aHATHH 3aHATHIA (4ac) JUCIHUII
JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb MTPUBEICHBI B Ta0IUIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh

N3 Hux
T Ne
0oeM- | MpaKTHdec-
Ne pya P . pa3aena
HanmenoBanue 1a00paTOpHBIX padoT KOCTb, KOH
n/n JTUCIHII-
(uac) NMOAr0TOBKH,
JINHBI
(4ac)
Cemectp 5

1 Co3nanue cratuyHoil 3D-ciieHbl B peakTope 6 4 3
Blender

2 | Co3nanue annmMupoBaHHOU 3D-ciieHbI B 4 4 3
penaktope Blender

3 | Co3nanue uHTepakTuBHOM 3D-CrieHbI Tpu 6 4 5
oMoty ¢pperimBopka Verge3D B popmare Web-
MIPHIIOKEHUS

4 | Hactpoiika napamerpoB 3D-00beKTOB, 5 4 4
MaTepHuaioB U CBETA JIJISl OBBIIICHHS KaYeCTBa
WHTEPAKTUBHOU BU3YyalIU3aIHH

5 | Co3nanue uaTepaktuBHOro 3DWeb-npunoxxenus 6 4 6
¢ HTML-untepdeiicom u MynsTuMeana
3JeMEHTaMU

6 | UarepaktuBHOe npunoxenue Ha Unity ¢ 7 4 7
rpaduyecKuM MOJIb30BaTENbCKUM HHTEp(EHicoM

Bcero 34 24

4.5. KypcoBoe npoeKTHpoBaHHe / BBINIOJHEHHE KYPCOBOl padoThI

[{enb KypcoBoOi pabOThI: HAYYUTHCS CO3/1aBaTh MHTEPAKTUBHbIE TPEXMEPHBIE MPUITOKEHUS

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

17).

nojrotoBka 3D-Mozeneit 1 anuManuit B rpauueckoM peaaKkTope;

UMITIOPT MOJIENIENH B UTPOBOM JBUKOK, HACTPOMKA ITPOEKTA U KOMIIOHOBKA CLIEHBI;
IIpUMEHEHHe U HacTpolika PBR-Marepuanos; ycraHOBKa CBETa;

peanu3anus GpU3nYecKX B3auMOJeHCTBUN OOBEKTOB B CLIEHE;

nobaBiieHre rpaduIecKoro MoJIb30BaTEIBCKOT0 HHTEpdeiica;

HamucaHue ClieHapueB (CKPUOTOB) JUISl peaju3aldy MPOTrPaMMHON JIOTMKU paboThI
MIPUJIO’KEHHUSI B COOTBETCTBUU C BHIOPAHHOI TEMaTUKOI;

cOopka (KOMIWIISIIKSA) PUIIOKEHUS B UCIIOTHIEMBIN (ailsl A71s 1eneBoi miaTgopMBbl;
OTJaJKa U TECTUPOBAHUE MPUIIOKEHHS Ha 1eNIeBOH Tu1aTdopme.

[TpumepHbIe TeMBI 3a7JaHUN HA KypCOBYIO paboTy mpuseaeHs! B pasznene 10 PIT/L (tabmuma

YacoB npakTHUECKON MOATOTOBKU: 17

4.6. CamocrosiTesbHasi padoTa 00y4arOLINXCH

Bungsr camocrostensHOI paGOTLI " €€ TPYAOCMKOCTDL IIPUBCICHLI B Ta6J'II/II_IC 7.

Tabmuma 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTh




Bua camocrosiTeqibHOI padoThI Bcero, yac | Cemectp 5, yac | Cemectp 6, yac
2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia
25
nucuuraabl (TO)
KypcoBoe npoextuposanue (KII, KP) 19
Pacuetno-rpaduueckue 3aganus (PI'3)
Brmonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 2
ycneBaemoctu (TKY)
Homamrnee 3amganue (/13)
KonTponbubie pabotsl 3a0uHiKOB (KP3)
IToaroToBka K MpOMEXYTOYHOM aTTeCTALMU 10
(ITA)
Bcero: 76 57 19

5. llepeyeHb y4eOHO-METOANYECKOr0 0O0eceYeHUs I CAMOCTOATEeIbHOH PadoThI

Y4eOHO-METOIUYECKUE MAaTepUaIbl
yKa3aHsel B 1.1. 7-11.

00yYaroUIMXCs M0 TUCHUILIHHE (MOILYJII0)

IJIE  CaMOCTOSTEIIbHOM pa6OTBI

oOyJaromuxcs

6. Hepeqeﬂb MEYATHBIX U 3JICKTPOHHBIX y‘leﬁHbIX U31aHul

[TepeueHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3JIaHUH MpUBEIEH B TaOIuIIE 8.

Tabnuna 8 — [lepeueHb NevaTHBIX U 3JIEKTPOHHBIX YYEOHBIX U3IaHUN

Kosmmuecrso
udp/ IK3EeMILISIPOB B
Bbubéanorpadguueckas ceblika oubsmorTexe (Kpome
URL axpec IEKTPOHHBIX
IK3EeMILISPOB)
004 Pa3paboTka mpuaoxeHuit Ha OCHOBE 5
H62 U(POBBIX peabHOCTEH: yuebHoe nocodue /
A.B. Huxutun, H.H. Pemetnuxosa - CII6.:
Wzn-so I'VAII 2024. - 130 c.
004 [{udpoBble peanbHOCTU: OCHOBBI pa3paboTKH. 5
H 62 VYyebnoe nmocobue / A. B. Hukutun, H.H.
Pemetnnkosa — CI10: I'YAII, 2023. — 156 c.
004 Pa3paboTku HHTEpaKTUBHBIX 3D-MpUIOKEHUI: 5
P17 y4eOHO-MeToauueckoe nocodue / A. B.
Huxutun, H.H. Pemeraukona, M. A.
Anekcanapos, A.A. Autunosa, b.C. I'aiikoB,
T.P. Mycradun. — CII6: I'YAIL, 2021. - 174 c.
YK 004.92 OcHOBBI pa3pabOTKN UHTEPAKTUBHBIX 3D- 5

bbK 32.973.26-018
b90

npriiokeHui Ha nBmwkke Unity: yae0. mocoOue
/ . A. bynrakos, E. E. Maiin, H. H.
Pemernukosa. — CII10.: 'YAII, 2021. — 137c.




YK 004.438 ITporpaMMupoBaHre HUHTEPAKTUBHBIX 5
BBK 32.973.2018.1 npuiokeHui Ha s3pike C#: yue6. mocobue /
590 I.A. bynrakos. — CII06.: 'VAII, 2022. — 159 c.
ISBN 978-5-8088-1776-0
BbbK 32.973.2 Xacc @. [TpakTuaeckoe nocodbue Blender 3.0
YK 004.94 JUIs IoOuTeNei u npohecCuOHaOB.
X99 Mopenunr, anumanus, VFX — Conon-Ilpecc,
2022.—-300c.
ISBN 978-5-91359-485-3
YK 004.9 Maiik ['eiir. Pa3zpabotka urp Ha Unity 2018 3a
BBK 77.056¢.92 24 qaca. — bombopa, Mocksa, 2020r. — 466c.
27 ISBN 978-5-04-105963-7

7. IlepedeHb 3JIEKTPOHHBIX 00pPa30BaTe/bHBIX PecypcoB HHGOPMALIMOHHO-
TeJIeKOMMYHHMKAIMOHHOM ceTu « AHTEepHeT»

[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(OPMALIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTu «U HTepHeT», HEeOOXOAUMBIX MJii OCBOCHHS JHUCIMIUIAHBI
npuBesieH B Tabnuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYpCcOB WHGPOPMAMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»

URL aapec HaunumenoBanue
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

Ha4YHWHAIOIMX

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 PyxoBozcTBo nonbe3zoBatens Unity

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

8. Ilepevyenb HH(POPMALMOHHBIX TEXHOJIOTHIA

8.1. Ilepeuenp mporpaMMHOr0 OOECHEYEHHUs, HCIOJIb3YEMOr0 TpPU OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.

HCpC‘-IGHL HCIOJIB3YECMOI'0 IpOTrpaMMHOI0 obecnieueHUs MMpEACTABJICH B Ta6J'II/II_[e 10.

Ta6muma 10 — [lepedensr mporpaMMHOTO oOecriedeHus

Ne i/ HaunmenoBanue

1 Blender 4.3 wnu HOBee

Verge3D 4.8.0 nnu HOBEe

2
3 Unity 2022.3 LTS unu HOBee
4 Microsoft Visual Studio Community 2022



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

8.2. Ilepeuenp  HHPOPMAIMOHHO-CIIPABOYHBIX  CHCTEM, UCIIONB3YEMBIX  TIPH
OCYILIECTBIICHIMH 00pa30BaTEIBLHOTO MPOIEcca MO AUCUUIUINHE.

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

Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuajibHO-TeXHUYeCcKas 6a3a

CoctaB  MarepHaIbHO-TEXHUYECKOW  0a3bl, HEOOXOMUMOW JUIS  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIPEICTaBlIeH B Tabuuie 12.

Ta6ymmma 12 — CoctaB MaTepUaIbHO-TEXHHUECKOM 0a3bl

Ne HaumMeHoBaHue COCTABHOI YaCTH MaTepHAJIbHO- Homep ayauTopuu
n/n TeXHUYeCcKoM 0a3bl (mpu HEOOXOAUMOCTH)
1 | MynbrumenuitHas 1eKIIMOHHAs Ay AUTOPHUSI 32-04 (bBM)
2 | YueOHast OOIIEMHCTUTYTCKAs Ta00paTopusi epea0BbIX 52-09 (bM)
KoMIbloTepHbIX TexHomoruit (YOJIIIKT)

10. OueHo4Hble cpeAcTBA LISl IPOBeeHHUS IPOMEKYTOYHOMH aTTeCTaluu

10.1. CocraB OLIEHOYHBIX CpEACTB i IPOBEAEHUS IPOMEXKYTOUYHOM aTTeCTaluu
oOyuJaromuxcs 1o AUCUUIUIMHE TPUBEAEH B Tabnuue 13.

Tabnuua 13 — CocTaB OIIEHOUYHBIX CPEACTB Il IPOBEICHHsI TPOMEXYTOUYHOM aTTecTaluu

Buja npomexyTo4HOM aTTecTanuu IlepeyeHb OLIEHOYHBIX CPEICTB
OK3aMeH » CHucok BOIPOCOB K IK3aMEHY
» DK3aMEeHallMOHHBIE OHMIIETHI
» 3amaun
» Tectol
Beinonnenue KypcoBoii paboThl OKkcnepTHas OLICHKa  Ha OCHOBE

TpeOOBaHUM K COAEpPKAHUIO KypCOBON pabOThI
10 TUCLUIUINHE.

10.2. B «kauecTBe KpHUTEpUEB OLEHKH YpPOBHSI CPOPMHUPOBAHHOCTH (OCBOEHMS)
KOMIIETEHIIMH 00ydJaroluIMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETeHIINM, KOTopas puBeaeHa B Tadnuie 14. B TeueHune cemecTpa MOXET UCIOIb30BaTHCS
100-6annpHas  mKana — MOAYJIBHO-PEHMTHHTOBOM  CHCTeMBbl  YHHUBEPCUTETa,  IpaBHIIa

HCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabnuna 14 — Kputepuu onieHkH ypoBHSI COPMUPOBAHHOCTH KOMITETEHIIUI

OrneHka KoMIeTeHI

XapaxkTrepucruka ¢(pOpMHPOBAHHBIX KOMITETCHIUI
5-0aIbHas mIKaIA




O1eHKa KOMIIETeHIIUU

5-0a/TILHAA HIKAJIA

XapakTepucTuka c¢(pOpMHPOBAHHBIX KOMITETEHIMI

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;
— ONMUPASCh HAa 3HAHMS OCHOBHOM U JIOIIOJIHUTENIBHOW JIUTEpaTyphl,

«OTIIIHOY» 2
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHHS C MIPAKTHICCKOM
(GAYICHO» JIESATCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 00OCHOBBIBAET U apPTyMEHTUPYET BbIIBUT'AEMbIC UM UICH,
— JIeJTaeT BBIBOJIbI U O0OOIIICHUS;
— cBOOOJTHO BJIAJICET CHCTEMOH CICIUATN3UPOBAHHBIX TOHATHH.
— 00yUaroIUiics TBEPAO YCBOWII IPOTPAMMHBIA MaTepHal, IPaMOTHO U
[0 CYIIECTBY H3jaraeT €ro, OIUpPasCh Ha 3HAHUS OCHOBHOM
JIMTEPATYPBI;
— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOPOIIIO)» .
— YBS3BIBACT YCBOCHHBIC 3HAHHS C MPAKTHYCCKOH JIEATCIbHOCTHIO
GaTTCHO» HaIpaBJICHUS;
— apryMEHTHUPYET HAy4YHbBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BJIAJICCT CUCTEMOM CIeIHATU3UPOBAHHBIX TTOHITHH.
— 00yUaroIuiics YCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIA MaTepHa,
[0 CYIIECTBY M3JIaraeT €ro, OMUpPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPBI;
— JIOMyCKaeT HECYIIEeCTBEHHBIC OIMOKN M HETOYHOCTH;
«YIIOBJICTBOPUTEITHHOY .
— WCTIBITBIBACT 3aTPYJHCHHS B MPAKTHUYECKOM TNPUMCHEHHUH 3HAHUI
«3a9TCHO» HarpaBJICHUS;
— c1ab0 apryMEHTUPYET HaydHbIE TOJI0KEHUS;
— 3aTpyaHSEeTCS B (POPMYITMPOBAHUN BHIBOJOB M 000OIICHHUIA;
— YAaCTHYHO BJIaJICET CUCTEMOM CICIIMaTM3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPAMMHOTO
Marepuaa,
— JIOMYCKAeT  CYIICCTBCHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
(HCYAOBICTBOPUTEILHOY | haceMoTpennn mpo6eM B KOHKPETHOM HANPaBJICHUH;
«HE 3a4YTCHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;
— He GOopMYJIUpPYET BHIBOJAOB U 000OIIECHHIA.

10.3. TwumnoBble 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 npeacraBienus naTepakTuBHoi 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 matepuanoB B Blender. BSDF-metinepst IK-2.V¥.1
13 | TexkcrypupoBanue o0bekToB B Blender. HDRi okpyxenune IIK-2.V.1
14 | ®yHKIIMOHAIBHBIC BOBMOXKHOCTH penakTopa matepraiioB Shader Editor IK-2.V¥.1
15 | Momudukaropsr penaktopa Blender IIK-2.V.1
16 | ba3zoBbie NpUHIIMIIEI aHUMAIMK 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 paboTsl 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-npunoxxenus. CTpykTypa IpoeKTa IK-2.V.1
24 | Hacrpoiika napamerpoB 3D-00beKTOB, MaTE€pUaoB U CBeTa JUIs I1IK-2.B.1
WHTEPAKTHBHON BH3yaIH3aIiN
25 | OcHOBHBIE (PYHKIIUY sI3bIKAa BU3yaJIbHOU 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 XapAKTEPUCTUKH T0JIb30BATEIBCKUX I1K-2.3.1
unrepodeiicos — UL, GUI, IVR
29 | MCD — uHX€eHEepHO-TEXHUYECKN MTOAXO0 K IPOEKTUPOBAHUIO [K-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 ITepedyens BonpocoB (3axay4) aJs 3a4era / nud . 3auera “anlffmpa

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

[TepeyeHr TeM I8 KYpPCOBOTO IPOCKTHPOBAHMS/BBINOIHEHUS KYpPCOBOW PabOTHI
npecTaBieH B Tadbmuie 17.




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

IIpuMepHbI NepeYeHb TeM VISl KYPCOBOI0 NPOEKTHPOBAHUSA/BBINOJTHEHU S

Ne ni/m .
KYPCOBOii padoThI
1 KoubieBble aBTOrOHKM
2 CumyIsiTop MalllMHUCTA MOE3/1a
3 3D-mnardopmep
4 OO6ycTpoiicTBO TO0Ma
5 Cumynstop cagoBojia
6 dusnueckas J1adbopaTopus
7 J1o0ObIua MOJIE3HBIX HCKOIIAeMbBIX
8 CTBIKOBKA KOCMHUYECKOT'0 KOpaoIIst
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

OOyvaromuiicst Takke MOXKET caM MpUAyMaTh TEMY KypCOBOH pabOThl M MPEIOKHUTH €€
Ha YTBEP)KJEHUE MPEINOIaBaTENIO.

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

Tabmuna 18 — IlpuMepHbIli nepeyeHb TEM BOIIPOCOB JIJIsl TECTOB

Ne i/

Kon

IIpuMepHBbIi NepedYeHb BONPOCOB A TECTOB
HHAMKATOpA

3aaHue KOMOMHHUPOBAHHOI'O THIA C BLIDOPOM OJTHOTO BEPHOTO OTBETA 1K-2.3.1
U3 MPEAI0KEHHBIX
Hucempyryus: [Ipouumatime mexcm u ebibepume 00UH NPABUTbHbLI
omeem

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

1. JavaScript

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

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

Bribepure u3 ciicka okHa uHTEepQeiica, KOTopble BEIBOAATCS 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 npoekra Web-npuiioskeHus, CO31aHHOTO 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-cTtpanuna

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 3aKpBITOTO TUIIA HA YCTAaHOBIIEHHUE MTOCIIE10BATEIbHOCTH
Hucempyxyus: Ilpouumatime mekcm u yCmaHosume
nocnedo8amenbHOCHb

PaccTaBuTh B IpaBUIBHOM IMOPSIIKE dTAllbl aHUMAIUN KaMEPBI:
A. Jlob6aBreHue KIH0YEBBIX KAJAPOB JABMKEHUS KaMephbl
b. Bei6op kamepsl
B. Pasmenienue B ciiene
I'. Hactpoiika nmapamerpos

I1K-2.3.1

3alaHe OTKPBITOrO THUIA C PA3BEPHYTHIM OTBETOM

Huempyxyus: Ilpouumatime mexkcm u 3anuwiume pa3eepHymulii

000CHOBAHHbII OMEem

[TpuBectu onpexnenenne OpeiiMBopKa U AaTh MOAPOOHOE ONMKUCAHUE €TI0

OCHOBHBIX XapaKTCPUCTHUK.

I1K-2.3.1

3ananue KOMOMHUPOBAHHOIO THIA C BHIOOPOM OJTHOTO BEPHOTO OTBETA

U3 NPCAJIOKCHHBIX

Hncmpyxkyus: Ipouumatime mexcm u vibepume 00UH NPABUTILHBLL

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

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

Bribepure u3 criicka mporpaMMBbl, 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 YCTAHOBJICHUC COOTBCTCTBUSA
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 BIOpaHHbBIE HU(PHI MO COOTBETCTBYIOIIUMU OyKBaMHU:

A b B r i

[IK-2.V.1

3ajaHue 3aKphITOrO TUIIA HA YCTAHOBJIEHHE MOCIE0BATEIbHOCTH
Hnempykyus: [Ipouumatime mexcm u ycmanosume
nOCIe008amenbHOCb

PaccraBuTh B mpaBUIIbLHOM NOpsiiKe 3Tansl co3ganust 3D Web-
IIPWIOKEHUS C HCTIOIb30BaHueM Verge3D:

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

b. Unrepdeiic HTML noruuecku coequHuTh ¢ 3eMenTamu 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 paseepHymoiil

[IK-2.V.1




o0bocHoBaNHbII OMeem

Paccmotpets ocHOBHBIE Bo3MoxxHOCTH DpeiimBopka Verge 3D nis
0TOOpa)keH!sI HUHTEPAaKTUBHOU I'paiKi B HHTEPHET Opay3epax.

3ananue KOMOMHUPOBAHHOI'O THIA ¢ BHIOOPOM OJTHOTO BEPHOTO OTBETA 1IK-2.B.1
U3 MPEII0KEHHBIX
Hucmpyxkyus: [Ipouumatime mexcm u 8bibepume npasuivivie omeenbl
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 MPEAT0KEHHBIX
Hucempyxyus: Ilpouumatime mexkcm u goloepume npasuivhsie omeenbvl
Bri6path u3 cnrcka noaHoyHKInoHanbHbIe 3D-penakTopel, KOTOpbIE
B3aMMOJICHCTBYIOT ¢ ppeiimBopkoM 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. Co3ziaHue nepeMeHHbIX
I'. Variables 4. [uxasl
J. HTML 5. Onepanuu ¢ 00beKTaMH
K kax1oi mo3unmu, 1aHHOK B JIEBOM CTOJIOIE, TOIOEpUTE
COOTBETCTBYIOIIYIO TO3UIMIO B IPABOM CTOJIOILIE.
3anumure BIOpaHHBIE HU(PHI MO COOTBETCTBYIOIIUMH OyKBaMH:
A b B I I
IIK-2.B.1

3aaHue 3aKpBHITOTO THIIA HA YCTAaHOBJIEHUE TI0CIIE10BATEIbHOCTH
Hnempykyus: [Ipouumatime mexcm u ycmanosume
nocne008amenbHOCHb

PaccTaBuTh B IpaBUILHOM MOpsAJIKE 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

J. Baenpenrne B HTML-ko1 ocHOBHOTO (haiiiia 3amycka
npunoxenus Verge3D

3aaHue OTKPBITOTO TUIIA 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 BKIIIOYAET B c€0s MPOLIECC TEXHUUECKOIO MOJIEIMPOBAHUS B
KOHTeKCcTe co3manusa 3D-o0bexTa?

1. TIpopa®oTKy TOJBKO TEKCTYP U MaTEpPHAIOB

2. Coznanue mojenei 6e3 yuéra pealbHbIX TPOMOPLUit

3. Pa3paboTky Mojeneli ¢ TOUHBIM COOJIIOJICHHEM Pa3MEPOB,

IPONOPUUN U KOHCTPYKTUBHBIX OCOOEHHOCTEH

4. TloaroToBKy cueHapus JUisl aHUMaluu

5. BricTaBiieHUE cBETA A CIICHBI
IIpounTaiiTe TeKCT ¥ BbIOEpPUTE OUH NPABUJILHBIH OTBeT. I1K-7.3.1
Kakoit Mmonudukarop Blender mo3Bossiet ObICcTpo 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 O aHUMAaIUU

2. TpéxmepHoe MonenupoBaHue 1o ¢ororpaduu

3. Ilpouecc co3nanus KapThl KOOPAUHAT JUIsl HAJIOKEHUS TEKCTYP

Ha 3D-o00bekT

4. Pa3zMHOeHHE 00BEKTOB Ha CLIeHE

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

OTHOCHUTCS K 3TalaM XyA0KECTBEHHOIO KOHCTpyupoBaHus B 3D-
MOJEIINPOBAaHUN?

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

Nk




6. OueHka BpeMeHU peHjiepa

IIpouuraiiTe TeKCT M BbIOEpHUTE NMPABWIbHBIE OTBETHI. UTO I1K-7.3.1
0053aTeNIbHO HY)KHO YYUTBIBATh MIPU MIPOU3BOJICTBE OOBEKTOB
BU3YaJIbHOW MH(POPMALIUH JUIsI UCIIOTIB30BAHUS B MHTEPAKTHBHBIX
cueHax?

1. TImoTHOCTH MOIUTOHATIBHOMN CETKU

2. IlBeroByro rammy

3. Tomonoruro Moaenu

4. Texuuueckue TpeOOBaHUS CPEAbl IPUMEHEHUS

5. CnoxHOCTh peHaepa

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

1. IIpoBenenue uHTEpBBIO WK OpuduHra

2. HWrHopupoBaHHE MEJIKHX JETaleH B OMMCAHUHI

3. Co3panue noadopku pedepeHcon

4. OrueHKa TEXHUYECKUX XapaKTEepUCTUK 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 UCMOoib3yeTcs i (popmanuzanuu TpeOoBaHUil
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 MPOEKTUPOBAHUHU
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 HcoNb3yeTcs 1715l 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 BHIOCPHTE NPABUIbHbIE OTBETHI. IIK-7.B.1
[lepeuncnure, Kakue U3 CIEAYONMX HHCTPYMEHTOB Unity
ucnonb3ytoTcs ans padotsl ¢ Ul (monbp30BaTebckiuM UHTEpdEiicoM).

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 reoOMeTpHH ¢ momoiisio Subdivide

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

monaudukatop 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 nydeil (Ray Tracing)?

1. Ilpsmoe MopenupoBaHUE TPACKTOPUH YACTHUIL

2. BebluncieHue MyTH CBETa OT UCTOYHUKA K KaMepe

3. Beruucienue nepeceyeHui Jyden ¢ MOBEPXHOCTIMU

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 noJHOCTBIO MOIIOUIAETCS YEPHBIM TEJIOM

2. VYroia najaeHus cBeTa paBeH Yy OTpa)keHUs

3. Jly4 nociie KOHTaKTa OTKJIOHSIETCS Ha CIIy4aiiHbIE yTJIbl

4. Jlyu MeHsieT HallpaBJIEHUE Ha TPaHUIIE CPEll

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 IOBEPXHOCTH

3. Iloxcserka oT Kamepsl

4. OOBEMHBIN CBET

5. Cser, 3ane4€HHbIN B KapThl OCBEUIEHHOCTH

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

1. Anroput™m Ajs reHepanuy TeHen

2. Meton pa3iioKeHUsI CBETa Ha CIIEKTPaIbHble KOMIIOHEHTHI

3. Mogenb co31aHusi HCTOYHUKOB CBETA

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

IIOBEPXHOCTHU

5. Ynpomé€HHsli METOJ TEKCTYPUPOBAHUS
IIpounTaiite TekcT ¥ BbIOEpUTE OJUH NPABUJIbLHBIH 0TBeT. UTO I1K-8.3.1
MPOUCXOAUT MPHU MONAJAHUH JIyda CBETa Ha TPaHUIly IBYX cpen’?

1. Jly4 nosHOCTBIO OTJIOUIAETCS B CPEIE

2. Jly4 MeHsIeT HalpaBJIeHUE B COOTBETCTBHUHU C IJIOTHOCTBIO CPEebl

3. CBeT MOJHOCTBIO OTpaXKaeTcss 0OpaTHO

4. Cser paccenBaeTcs 1Mo TOBEPXHOCTHIO O0BEKTA

5. B Touke koHTakTa (GOpMUPYETCS TCHb

6. Jly4 oTpaxkaeTcs M0 HaNpPaBJIECHUIO HOPMAJIM K IOBEPXHOCTH
IIpouuTaiiTe TeKCT M BBIOCPHTE NPABUIbHBIEC 0TBeThl. Kakue [IK-8.VY.1

crocoObl ONITUMU3AIMH PEHJIepUHTa 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 (AO)
4. Hcnonb3oBanue ypoBHel aetanm3aiuu (LOD)
5. Hcnonw3zoBanue pa3mbITus B aBrkeHuu (Motion Blur)
6. BxutodeHne aHM30TPONHON (PUIBTPALIMHA TEKCTYP
IIpounTaiiTe TeKCcT ¥ BbIOEPUTE OUH NPaBUJIbHBIH oTBeT. YKaxute | [IK-8.V.1
METO/I, KOTOPbIH MO3BOJISIET YCKOPUTH BU3yaIU3allMIO CLEHBI 3a 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 PacCEUBaHNUE)
IIpouuTaiiTe TeKCT M BbIOEPHUTE NPaBUJIbHBbIE 0TBEThbI. OTMEThTE [IK-8.VY.1
TOJIBKO BEPHBIE BbICKA3bIBAHUSI.
1. Kapra Hopmaneil ©3MeHseT OCBELICHUE TIOBEPXHOCTH 0€3
M3MEHEHUS T€OMETPUU
2. Kapra BBICOT XpaHUT HHPOPMALIUIO O BEICOTE TOYEK H MOKET
MCIIOJIb30BaThCS AJIs PEAJIbHOTO CMELIEHUS BEPILIUH
MOBEPXHOCTHU
3. Kapra HOpManeil ucIionb3yeTcsl TOJIBKO AJIs pacyéTa TeHEH B
peaJibHOM BpEMEHU
4. Kapra BpICOT Bcerja 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 BHIOCPHTE OAUH NPaBUJIbLHBIN 0TBeT. Kakoi [IK-8.B.1

SI3BIK TIPOTPAMMHUPOBAHUSI BBI Oy/1€Te NCTIOIH30BATh ISl HAITMCAHHS
MUKCEIBHOTO 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
napamMeTphbl, KOTOpble MOXKHO HacTpouTh B Blender y Bcex McTouHNKOB
CBeTa.
1. uBer ucrouynuka (Color)
2. WHTEHCUBHOCTH cBeTa (Strength)
3. pa3mep ucrounuka (Size)
4. dopma ncrounuka ceera (Shape)
5. Tenu (Shadows)
6. Ttekctypa cBeta (Texture)
4 IIpounTaiiTe TeKkcT ¥ BbIOepUTe NPaBUJIbHBbIE 0TBeThI. BoiObepute I1K-8.B.1

TOJIBKO BEPHLBIC YTBECPIKIACHUS O HaCTPOﬁKC OCBCIICHUA B Blender.

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

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

3. Emission Shader MOXeT UCIIOIB30BATRLCS A CO3AAHUS
CaMOCBETSIIHNXCSI 00HEKTOB

4. Area Light He MOXeT OBITh KBaJIpAaTHOW WJIM TIPSIMOYTOJILHOM

(bopMbI

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

6. OcselnieHNe HE BIUSET Ha BU3YalIU3alUI0 TEHEH MpH
Hcnoas30BaHuu Eevee

9]

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

1. Diffuse

2. Specular

3. Bump

4. Subsurface
5. Transmission

MHCTpYKIIMM ¥ CUCTEMA OIICHUBAHUS 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 TEKYIIIETO KOHTPOJIS YCTIEBAEMOCTH HJIM KOHTPOJISI OCTATOYHBIX 3HAHUH.

Kiroun npaBuiibHBIX OTBETOB Ha TeCThl pa3menieHbl B [Ipunoxenun 1 k PITJ] u HaxoasTcs
y cnenuanuctoB no YMP kadenpsr 44, 3amecturens 3aBeayromero kadeapoilt u pykoBoaAUTENs
00pa3zoBaTeNbHON MTPOTPaAMMBI.



https://lms.guap.ru/

Cucrema OLIEHUBAHUSA TECTOBBIX 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 MO3UIUSAMU APYTOTO
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 TIPABHIILHO
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, UCTIOJIb3YEeMBbIE TIPH
BbIOOpE OTBETA

[TonHOE cOBIaieHHE C BEPHBIM OTBETOM
onieHuBaercs | Gamiom, HeBEPHBI OTBET
i ero orcyrcrsue — 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»\ «KHEBEPHOY)

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

[IpaBuibHBIN OTBET 3a 3a/1aHUE
OlleHMBaeTcs B 3 Oaiia, eciiu J0myIeHa
OJ1Ha OImnOKa \ HETOYHOCTE \ OTBET
MIPaBWIbHBIN, HO HE MOJHBIH - 1 6am, 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 - UHCTpYyKIIMS 1O BBIITOJHEHUIO TECTOBOTO 3aJaHHsI

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 BHIOOp OTBETA
000CHOBaHHEM BBIOOpA

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

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

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

[lepeueHbr TeM KOHTPOJIBHBIX PabOT MO IWUCHUIUIMHE OOYyYaromuxcs 3a04HOM (HOpMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — llepeyeHb KOHTPOIBHBIX PabOT

Ne ni/m IlepeyeHb KOHTPOJIBHBIX padoT

He npenycmorpeno

10.4. Meronnueckue  MaTepuanbl,  ONPEINEISIIOIIME  MPOLEAYPbl  OLICHHBAHUSA
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHMSI KOMIETEHLIUH, COAepKarci B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernamMeHTHpYOIIUX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOHN aTTecTaly 00yJaronmxcs
I'VAIL

11. Mertoanueckue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMUIIJIMHBI

[{enbro AMCUUIUINHBI SBJISETCS MOTYYE€HUE 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. Meroanyeckne YyKa3aHusl JJsi OOy4alOIIUXCS 1O OCBOCHHMIO JICKIIHOHHOIO
MaTepuaa

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIOKEeHHe yueOHoro marepuaina. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEHIIHMX
JOCTHXKEHUI HayuyHOM MbIciu. B yueOHOM mporiecce JeKIusl BBINOJHIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0yiacTH 3HaHuUs, €€ MpoOseMbl, JAaeT IEeJbHOE NPEACTaBICHUE O AUCLUILIUHE,
[IOKa3bIBACT B3aUMOCBS3b C JPYTMMU AUCIUIIIIMHAMMU.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00Y4YarOIKUMCS JIGKIIMOHHOTO MaTepuaa:
— TOJy4EHHE COBPEMEHHBIX, LIECJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;




—  TOJYYEHHUE OIbITa TBOPYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

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

— TOSBJICHHE HEOOXOIMMOT0 HHTEpeCca, HEOOXOJUMOTO ISl CAMOCTOSITEIIbHON PaOOTHI;

— TOJy4YeHHE 3HAHHUK O COBPEMCHHOM YPOBHE pa3BUTHS HAyKHM W 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);

—  IOJy4YEeHHE TOYHOTO MOHMMAHHS BCEX HEOOXOAMMBIX TEPMHHOB M ITOHITHI.

JIeKIMOHHBIN MaTepHal MOXKET COITPOBOXKIATHCS IEMOHCTPAIUEH CIIaiiI0B 1
WCIIOJIb30BaHUEM Pa3/IaTOYHOTO MaTepHralia IpH MPOBEICHUN KOPOTKUX JUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTDVKTVDa OpEaAOCTaBJICHUA JCKIIMOHHOIO Marcpuasa.

— HBioxeHne TeOpeTHIECKUX 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;

— OTBeThl Ha BO3HUKAIOIINE BOTIPOCHI TIO TEME JICKIIHH.

11.2. MeToauuecKkue YKa3aHusd QJIs oﬁyqamumxca Mo y4aCTulo B CCMUHapax

He npedycmompeno yuebHvIM nianom no 0anHoU OUCYuniuHe.

11.3. MeToauyeckue yKa3aHusi JJA O0OYYAKOIIUXCH MO TNMPOXO0NKIAEHHI0 TNMPAKTHYECKUX
3aHATUH

He npedycmompeno yuebnvim nianom no 0auHou oucyuniute.

11.4. MeToan4yeckne YKa3aHMsA A8 OO0y4YAIOIIMXCH IO BBINOJHECHHIO J1a00paTOPHBIX
pador

B xoze BeimonHeHus 1abopaToOpHBIX paboT 00yUaroLUiCcs JOKEH YIIIyOUTh U 3aKpenuTh
3HAHMSI, IPAKTUYECKNE HABBIKU, OBJIAJIETh COBPEMEHHON METOJMKON U TEXHUKOW IKCIEPUMEHTA
B COOTBETCTBMM C KBaJIM(PHUKAIUOHHON XapaKTEpUCTHKON oOydaromierocs. BrinonHeHnue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacUeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIPUSITHIA.

BrimonHenne m1abopaTOpHBIX pabOT 00ydaroImUMCs SIBISIETCS HEOTHEMIIEMOM YacThio

HU3YyUCHUA JUCHUIIINHBI, OHpCI{CJ’IHCMOﬁ y‘-ICGHBIM IJIaHOM W OTHOCHUTCA K CpCIACTBaM,
06eCHe‘II/IBaI-OIIII/IM PEIICHUE CIICAYIOINX OCHOBHBIX 3a/1a4 Yy o6yqa101uerocslz

— MpUOOpeTeHnEe HABBIKOB HCCIEA0BaHUS MPOLIECCOB, SIBICHUNH U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOM JUCLMIUIAHBL;

— 3aKpeIlIeHUEe, pa3BUTUE M JeTalu3alys TEOPeTHUYECKUX 3HAHUM, IIOJIYYEHHBIX Ha
JEKUUSAX;

— TMOoJIydeHHe HOBOW MH(OpMAIUU 0 U3y4aeMOU TUCIUIUINHE;

— mpuoOpeTeHre HABBIKOB CaMOCTOSATENbHOM paboThl ¢ 1abopaTOpHBIM 000pYIOBaHUEM U
npubopamu.

3aganue u TpeOGoBaHMS K IIPOBEACHUIO J1a00paTOPHBIX PadOT

NHnuBuayanbHBI BapuUaHT 3aJaHUs MO KaKIOW J1abopaTopHOW paboTe Ha3HayvaeTcs B
COOTBCTCTBUHU C TOPAAKOBBIM HOMCPOM CTYIACHTA B CIHCKC TPYIIIHI, .HI/I6O BbIJACTCs



nmpenoaaBaresieM HHANBUAYAIbHO. [lepen nmpoeneHrneM n1abopatopHoit paboThl 00yJaroIeMycs
ClieflyeT BHHMATEIIbHO O3HAKOMHTHCS C METOJIMYECKHMH YKa3aHUSMHU 10 €€ BBINOJHECHHI0. B
COOTBETCTBUHU C 3aJaHWeM OOYYalONUICS IOJDKEH IOATOTOBUTh HEOOXOJMMEIC JTaHHbBIC,
MOJYYHTh OT TMPENoJaBaTelisi JONYCK K BBIIOJHEHUIO J1a00OpaToOpHO paboThI, BBHIMOJHUTH
YKa3aHHYIO IOCJIeIOBATEILHOCTh JCUCTBUM, MONYYHTHh TpeOyeMble pe3yiabTaThl, OGOPMUTH U
3alIMTUTH OTYET I10 JJAOOPaTOPHOH padoTe.

Crpykrypa 1 dhopMa ordera o J1a0oparopHoii padbore

Otuer o naboparopHoil paboTe MODKEH BKIIOYaTh B ce0s: TUTYIBHBIA JIKCT,
(GOpMYITHPOBKY 3alaHus, TEOPETUYECKUE IOJIOKCHHS, HCIIOIb3YeMbIe TP BBITOJHCHUU
nabopaTopHOil paboThI, OMHMCaHUE MpOoIecca BHIMTOTHEHHS J1a00paTOpPHOM pabOThl, OTYYECHHBIE
pe3yJbTaThI, JIOTIOJHEHHBIC CKPUHIIIOTAMHU, ¥ BHIBO/IBI.

Tpeboanus Kk 0ohOPMIICHUIO 0TYETA O JIA00paTOpHOUN padboTe

[To kaxmoit mabopaTopHOIl pabOTE BHIMOIHACTCS OTACIBHBIN OTYeT. TUTYIBHBINA JHUCT
odopmiIieTcsT B COOTBETCTBHM C ImabjoHOM (oOpas3iioM) mpuBeneHHbIM Ha caiite ['YAII B
pasnene «HopmaruBnas pokymentamnusi» (https://guap.ru/regdocs/docs/uch). Crynenueckue
paboTsl crnenyer opopmisith B coorBeTcTBUM ¢ TpeboBanusamu ['OCT 7.32-2017 «CUBUU.
Otuer o HayyHO-uccienoBaTenbckol padote. CTpykTypa u npaswia opopmienus» u 'OCT
2.105-2019 «ECK/. Ob6mue Tpe6oBaHMs K TEKCTOBBIM TIOKYMEHTAM).

Meroanueckne yKa3aHus 0 BBIITOJHEHUIO JJA00paTOPHBIX padoT

Metoauueckre yka3zaHus JOCTYNHbI oOydarommmcs B Jluunom kabunere ['VAIIL
(https://pro.guap.ru) B pasmene «Matepuansl» aucuUIUIMHBL «KoMmbioTepHas Tpaduxay.
[lepeueHb METOIMYECKUX YKA3aHUI:

% OCHOBBI pa3pabOTKH UHTEPaKTUBHBIX 3D-npunoxenuit Ha nBrokke Unity: yue6. mocooue /
. A. bynrakos, E. E. Maiin, H. H. Pemetnukosa. — CI10.: 'YAIL 2021. - 137 c.

% [IporpaMmmupoBaHUEe MHTEPAKTUBHBIX MPUIOKEHHUN Ha si3bIKe c#: ydeOHOe mocodue / . A.
Bbynrakos. — CI16.: 'YAII, 2022. — 160 c.

% [ludpoBeie pearTbHOCTH: OCHOBBI pa3paboTku. YdeOHoe mocobue / A. B. Hukutun, H.H.
PemeraukoBa — CI10: I'VAII, 2023. - 156 c.

% Pa3paboTku HMHTEpaKTUBHBIX 3D-mpuiiokeHuii: ydeOHO-MeToau4Yeckoe mocodue / A. B.
Hukutun, H.H. PemernukoBa, M.A. AnekcannpoB, A.A. Axnrunosa, b.C. I'aiikoB, T.P.
Mycrapun. — CI16: I'VAII, 2021. - 174 c.

CpoKH cadu M OIleHKa JIa00paToOpHBIX padoT

[IpenenbHpId CPOK cmaund JabOpaTOPHBIX pabOT — A0 TOCIEIHEH HeIenu JAeKadops
(3auéTHas Hemens).

11.5. Meroauyeckue YyKa3aHusl JJs OOy4alOIIMXCH MO MPOXO0XKIAEHUI KYPCOBOro
NPOCKTHPOBAHUSI/BBINOJHEHUSI KYPCOBOi padoThI

KypcoBas pabGotra mnpoBoauTcs ¢ Lenblo (opMUpOBaHHS Yy OOYyYaromUXCs OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]a4 MPO(PeCcCHOHATBHOMN 1eATEIbHOCTH.

KypcoBas paGora no3BossieT o0yJaromemycs:
— CocTraBuTh U Mpe3eHTOBaTh T3 OyayIIero NpuiIoKeHUs.

— IlpoBectn monHBI HMKI pa3pabOTKH HHTEPAKTUBHOTO TPEXMEPHOTO MPUIIOKEHHUS,
BKJTFOYAs AM3aliH, MOJICIMPOBAHUE, TPOTPAMMHUPOBAHKE B COOPKY/OTIAIKY.

— Hayuutscsa rpamotHO HacTpauBaTh 3D-mMojenu U ClEHbI IJs pEeHAEpUHTa B peajbHOM
BpPEMEHH.


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/

Hayuuthcsi co3nmaBaTh, KOMIIOHOBAaTh M HACTpPAWBAaTh JJIEMEHTHI TpadUuIecKoro
0JIb30BATEILCKOT0 UHTEpdeEiica.

HayuuThcst mporpaMmMupoBaTh JIOTHKY paO0Thl IpUIIOKeHUs Ha si3bike CH.

KypcoBas pabota ckmnanbiBaeTcsi U3 TPEX COCTABIAIOIIMX: TexHU4eckoro 3aaanus (13),

uHTepakTuBHOro npuioxkenus (UII) u nosicuurensHoi 3anucku (I13).

YV VYV VYV V

Y VY

CTDVKTVDa TEXHUYCCKOI'O 3aaHus KVDCOBOI71 Da60TBI

TexHUYECKOE 3aJaHNe BKITFOYACT CIICIYIOIIUE pa3eibl:
Ha3zBanue npuioxxeHust
Lens paboTh
CrnoBecHoe onucanue GyHKIIMOHAJIA U JIOTUKHA Pa0OTHI OYAYIIEero NPUI0KECHUS
N300paskeHre cXxeM IKPaHOB H MIEPEXOI0B MEKIAY HUMHU

Ocku3z u onucanue rpaduyeckoro wuHtepdeiica mnonb3oBarens (Ul) u  ombita
nosb3oBaresst (UX)

UML-auarpamma JIOTUKH paObOThl TPUIIOKEHUS
CuctemHbIe TpeOOBaHUS M CITUCOK MOJAECP)KUBAEMBIX YCTPOUCTB

T3 cor JIaCyeTCsa C€ HIpernogaBaTeiiCM. HpI/I HaJIM4YuM 3aMEYaHUM OT npernoaaBaTciiAa

oOydaromuiics BHOCUT MpaBku B T3 U JEMOHCTPUPYET HU3MEHEHHUA. YTBEPKAEHHOE
npenoaasarenem T3 oOyuatomuiics 3arpyxaet B JIK B popmate PDF.

YVVYVYVVVYVYYVYYVYYVYYVY

CTpyKTypa NOSICHUTEIbHOM 3aIIUCKH KYPCOBOTO HDOGKTa/ Da6OTBI

[TosicHuTenpHAs 3aMKCKa BKIIOYACT CIICTYIONINE pa3aeibl:
TUTynbHBIN TUCT
[TocTanoBka 3agaun
I'eomeTprueckoe MOJETUPOBAHHE
Co3naHue u MpUMEHEHHE MaTepHajIoB U TEKCTYP
HMmopT acceToB 1 KOMIIOHOBKA CIIEHBI
YcTaHoBKa OCBENICHUS
JlobGaBnenne aHuMaITui
Coznanue rpaguueckoro nojb30BaTeIbCKOro HHTEpdeiica
[TporpamMupoBaHUe JTOTHKH PHITIOKEHHSI
COopka u TecTUpOBaHHE
BriBo/IBI U 3aKITIOUEHNE

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

PEaKTOpPOB, WIPOBOTO JABHMXKKA) M INpuUMepaMu Koja ckpuntoB OOyuaromuiics 3arpykaer
noscHuTensHyto 3anucky B JIK B popmate PDF.

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

TUTynpHBIA TUCT OPOPMIISIETCA B COOTBETCTBUHU C IIa0JIOHOM (00pa3iioM) NpUBEICHHBIM

Ha caiite ['YAII B pasnene «Hopmartusnas moxymentanus» (https://guap.ru/regdocs/docs/uch).
Crynenueckue paboTsl cienyer opopmiate B coorBeTcTBUU ¢ TpeboBanusmu ['OCT 7.32-2017
«CHUBU/L. OTuet o HayyHO-UCCen0BaTeabckol padore. CTpyKTypa U IpaBuia opopMICHHUS» U
['OCT 2.105-2019 «ECK/I. O6mume TpeboBaHuUsI K TEKCTOBBIM IOKYMEHTaM).

[Mopsanok 3amThHl KYPCOBOI padOTHI

3ammuTa KypcoBOil pabOThI MPOUCXOTUT CICTYIOITUM 00pa3oM:

OOyuaromuiicsi AEMOHCTPUPYET TIpernojaBareiito padoTy NPHIOKEHHS Ha IICJICBOU
maTdopme.


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

— IIpenogasarens IpoBEPSET COOTBETCTBUE IPUIIOKEHUS TEXHUYECKOMY 3aJaHUIO.

— OOyuaromuiics OTBe4aeT Ha BONPOCHI IMIpernojaBaTelis [0 pPa3jIMYHBIM  3Taram
pa3pabOTKU NPUITOXKEHUS.

— IlpenonaBatens nposepsieT 3arpykeHnyto B JIK 113 u BeIcTaBIsIET UTOTOBYIO OLIEHKY.

CpOKH c1a41 ¥ OLIEHKA KYPCOBOH Da6OTBI

Cnaua KypcoBo#l pabOTHI MPOXOAUT OYHO Ha 3a4€THOW Hexene. Ilepecmada (mepBbid pas
IIpernoaaBaTeso, BTOPOi pa3 KOMUCCUM) BO3MOXHA B IIEPUOJ] TOIIOJHUTEIBHON CECCUU.

Ornenka KypcoBoi paOoThl TPOUCXOIUT MO MATHOAUIbHON miKaie. [Ipu 7ToM Ha UTOrOBYIO
OIICHKY BJIHUSIOT:

— KayeCcTBO COCTaBJICHHOE U CBOEBPEMEHHO yTBepKaEHHOE T3;
— paboTocrnoco0HOE MHTEPAKTUBHOE MPUIIOKEHNE, COOTBETCTBYIoMIee T3;
— OTBeT 00yYarouierocsi Ha BOMPOCHI MPENOoJaBaTeNs

— II3, odopmieHHas coriiacHO TPeOOBAHUSAM U UMECIOIIAst BCE HEOOXOIUMBIC Pa3CIIbl.

11.6. MeToanyeckne yKa3aHusl JJsi 00YyYAIOIIUXCH MO MPOXO0KICHUIO CAMOCTOSTEIbLHOMI
padoThI

B xone BbIMOMHEHUS CaMOCTOATENLHONW paOOThl, OOyUYaIOMIUICS BBITIOJHIET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperoiaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4dacTtusl.

B mpouecce BBINMONHEHMSI CaMOCTOSATENBbHONM paboThl y oOyuarouierocs (opMmupyercs
1esIecoo0pa3Hoe IIaHNPOBaHHE pabouero BpeMEHH, KOTOPOE MO3BOJIIET UM Pa3BHBATh YMEHHS
N HAaBBIKM B YCBOCHHMHU W CHCTCMATHU3ALlUA HpI/IO6peTaCMLIX 3HaHI/II‘/JI, oOecrieunBaeT BBICOKUH
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyueHHs, MOMOraeT IOJyYUTh HaBBIKM ITOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeronuyeckuMu  MaTepualiaMy, — HalpaBisSIONIMMU  CaMOCTOSITENIbHYIO  paboTy
o0yyaromuxcsi, SBISAIOTCS y4eOHO-METOJIMYECKHEe MaTepHajbl IO JUCHUIUIMHE, a TakKxke
METOMYECKHE YKa3aHHs 0 BHIOJHEHUIO 1a00paTOpHBIX padoT. Bce MaTtepualibl 1OCTYIHBI Kak
B JIEKTPOHHOM BH/Je (myOnukyrorcs B JInunom kabunere I'YAII B paznene «Marepuanbi»), Tak
U B nieyaTHOM BHJie (B Oubnuoteke ['YAII).

11.7. MeToauyeckue YyKa3aHusi JA OOYYAIIUXCH MO TMPOXOXKIAEHUID TeKYIlero
KOHTPOJIfl YCIIeBAeMOCTH

TeKYH_IHﬁ KOHTPOJIb YCIICBACMOCTH IIPEAYCMATPUBACT KOHTPOJIb Ka4dYe€CTBa 3HaHUH
06yqalonmxcs1, OCYHICCTBIAECMOTIO B TCUCHUE CEMECTpa C LECJIbIO OLNCHUBAHUA XOJa OCBOCHUA
JAUCIMITIIMHBI.

Bo3moskHBIE METOIBI TEKYIIETO KOHTPOJISI 00yJIaIOIUXCSI:

- YCTHI)II>'I OITPOC Ha 3aHATUAX,
— 3ammTa OTYETOB M0 JIAOOPATOPHBIM paboTaM;
— TEeCTHpOBAHHE.

Pe3y.]'II)TaTI)I TEKYIICTO KOHTPOJA YCICBACMOCTH YUYHUTHBIBAKOTCA IIPU IMPOBECACHUN
HpOMC)KyTO‘-IHOfI arreCTalluu MNyTeM CJIOKCHHA OLCHOK 34 TCKYL[II/Iﬁ u HpOMC)KyTO‘-IHBII\/'I
KOHTPOJIb € ACJICHHUEM ITOII0JIaM C OKPYTJICHUCM B 60.IIBH.IYIO CTOPOHY.

Cucrema OLCHOK IMpH MPOBEACHHUU TCKYILICTO KOHTPOJA YCIIEBAEMOCTHU OCYHICCTBIIACTCA B
COOTBeTCTBUU ¢ TpeboBanusMu [lonoxkeHnit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHON aTTecTanuu cTyaeHToB ['YAII, oOydwaromuxcsi Mo TporpamMMbl BBICHIETO
o0Opa3oBaHU.



11.8. MeToanyeckne ykazaHusi 1Jsi 00y4aroIIMXCsl MO NPOXOKICHHIO NPOMEKYTOYHOM
arrecTaluu

IIpomesxyTouHas arrecranus 00yJaromuxcs IpeayCMaTpUBacT OLICHUBAHUE
NPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3yiIbTaTOB 00y4YeHHs No aucuuiuinHe. OHa BKIIIOYAET B
ce0s1 IK3aMeH — POpMY OLIEHKH 3HAHUH, TOJTyYEHHBIX 00yUJaroIUMCs B IPOLIECCE N3YUCHUS
BCEW MUCLUIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSATENILHOIM paboThl, CHOCOOHOCTH MPUMEHSTh
UX I PCHICHHUA NPAKTHYCCKHUX 3aaad. 3K3aMeH, KakK TIIpaBHJIO, IMPOBOAUTCA B IICPUOL
9K3aMEHAI[IOHHOM CEeCCHU ¥ 3aBEpINACTCSl aTTECTAIMOHHOM OIIEHKOH «OTIMYHOY», «XOPOILIOY,
«YHAOBJICTBOPUTCIIBHO», KHCYAOBJICTBOPUTCIILHOY.

CucremMa OLEHOK IpU IPOBEICHUU IPOMEKYTOUHOM aTTECTallMM OCYIIECTBISETCS B
cOoOTBEeTCTBUM C TpeboBaHusMH [lonoxkenuit «O TekylleM KOHTpOJE YCIEBAEMOCTH U
OPOMEXyTOUHOU arrectauuu cTyAeHToB ['YAII, oOywaromuxcs O NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.

Jns  momydeHHMs TMPOMEXYTOYHOH aTTrecTanmuy oOydarommidcs o0si3aH  clIaTh  BCe
nabopaTopHble paboThl (6 MT.) U 2 TeCTa B YCTAaHOBJICHHBIE CPOKH, a TAaKXKe CAAaTh HK3aMEH Ha
OLCHKY HC HMIKC «YHOBJICTBOPUTCIBHO.



Jluct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI

Jara BHECceHHS
U3MEHEHUH U
OIIOJTHEHUH.

IMoamuce

BHCCHICTO
HU3MCHCHUA

ConeprkaHre U3MEHECHUIN U TOTIOJTHEHUI

Jata u Ne
MPOTOKOJIa
3acelaHus

Kadeapol

IToanuck
3aB.
kadempoit




