MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMS POCCUMCKOM
®EJIEPALIUU
(enepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEK/IECHHE BICIIETO
o6pa3oBaHuA
"CAHKT-TIETEPBYPI'CKUH I'OCY IAPCTBEHHBI YHUBEPCHUTET
ADPOKOCMHYECKOI'O IIPUBOPOCTPOEHUS"
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Ko HarpaBieHus MOArOTOBKU/
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O/ICOTOBKH/ CHEIUATILHOCTH

My b THMEANITHBIC TIPUIOKEHHUSA CO CIIOKHBIMH
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N0JIb30BaTENBCKUMH UHTEpdEHcamMu (BUPTyabHas U
HaINpaBJICHHOCTH
JIOTIOJTHEHHAsA PEATLHOCTH)
®dopma 00yueHHA 3a04Has
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JIucr cornacosanus paGodei MporpaMMbl JHCIHIUTHHBI

[Tporpammy cocrasu (a) % \ﬁj
o

JOIL, K.T.H., IOIL. «17» ¢peBpans 2025 T H.H. PemernukoBa

/5 Tb, y4. 5 (noanuce, nara) (uHuumans, pamunms)

[Tporpamma oro6pena Ha 3aceanuu kadeapsr Ne 44
«17» ¢pespans 2025 r, nporokon Ne 6-24/25

3aseyrommii kadenpoii Ne 44

JLT.H.,1pod. M.B. CepreeB

(yu. crenens, 38anue) (uHuumManbl, hamMuius)

3amecturens ape _ Ne4 mo meronmueckoit pabore
«17» deBpans 2025 r A.A. ®omeHkoBa

OJKHOCTB, y4. CTereHb, 3BaHHE) (noanuce, nara) (vHuumanst, pamunns)



AHHOTaUs

Hucuunnuna «CroenualibHble  pa3feibl  MYJIbTHUMEIWA TEXHOJOTH» BXOAUT B
0o0pa3oBaTeNbHYI0 MPOrpPaMMYy BBICHIETO OOpa30BaHHS IO HAMPABICHHUIO MOATOTOBKH/
crenpanbHocTH  09.04.01 «MHpOpMaTHKa M BBIYHCIUTENIbHAS TEXHUKA» HAMPaBICHHOCTH
«MynbTUMEIUIHBIE TPHIOXKEHUS CO CJIOXHBIMUA  IOJIb30BAaTEIbCKUMU  HHTEpdericamu
(BupTyanbHas W JOTOJHEHHAs PEabHOCTH )». Jucuuminnaa peanusyercs kadeapoit «Ned4y.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIINX KOMIICTCHITHNA

[IK-2 «CnocobGeH pyKOBOAUTH MPOEKTUpPOBaHHWEM HHGPOPMAIMOHHBIX pecypcoB (MP)
(MyIbTUMEIUNHBIX IPUIOKEHHI)».

ITK-3 «Crniocoben popmMupoBaTh HOBBIC HANPABICHUS UCCIEIOBAHUI)

Conepxkanue AUCIHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C OCBOCHUEM
TEOPETUYECKUX 3HAHUN, YMEHUW W MPAKTHUECKHUX HABBIKOB B 00JIACTU Pa3pabOTKH CII0KHBIX
MOJIb30BATEIHCKUX WHTEP(EIHCOB /Il HHTEPAKTUBHBIX MYIbTUMEINA MPOAYKTOB (IJIEKTPOHHBIX
TEXHUUYECKUX PYKOBOJICTB, BUPTYAJIbHBIX PEKOHCTPYKIMI, KOMIBIOTEPHBIX HIP M T.I.) C
WCIIOJIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEICTB pa3padOTKU MHTEPAKTHBHBIX
MPOrPaMMHBIX TPUIIOKEHUH.

[IpenogaBanne AMCHUUIUIMHBI MpEAyCMATpUBaeT cienyromue QopMbl OpraHu3aluu
yaeOHOro mporiecca: JISKIHH, 1a00paToOpHbIe padOThI, CAMOCTOSATEIbHASI paboTa 00yJaroIIerocs,
KypCOBOE€ MPOESKTHPOBAHHE.

[IporpamMMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJIS: TEKYIIUMI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyAO€MKOCTh OCBOCHHS JAMCIHUIUIMHBI COCTaBISICT 7 3a4ETHBIX EIUHUIL, 252
Jaca.

S3pIK 00yuyeHus 0 JUCHMILIUHE «PYCCKUH »



1. TlepeyeHb IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIHUILIIMHE
1.1. Ilensro mpenogaBaHus AUCLUIIINHBI SBISETCS OCBOCHUE OCHOBHBIX TEOPETUYECKUX
3HAaHUHM, YMEHUI U MPAKTUYECKUX HABBIKOB B OOJIACTH pa3pabOTKH CIOMKHBIX MOJIb30BATEILCKUX
UHTEepEICOB Ul MHTEPAKTUBHBIX MYJIbTUMEANA MPOAYKTOB (BUPTYAIbHBIX PEKOHCTPYKIMMH,
IpEe3CHTallMi, BHUPTYaJbHBIX  AKCKYPCHH,  3JEKTPOHHBIX  TEXHHUYECKUX  PYKOBOJCTB,
KOMIIBIOTEPHBIX UIP U T.I.) C HMCIIOJIB30BAHUEM COBPEMEHHBIX HMHCTPYMEHTAJIBHBIX CPE/ICTB
pa3pabOTKN MHTEPAKTUBHBIX IPOrPAMMHBIX IPUIIOKEHUH.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opmMupyemMord  ydacTHUKaAMH
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHs IIaHUPYEMBIX PE3YJIHTATOB 00YYEHUS MO TUCIMILUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CleTyIOIUMHU
KOMIETSHIMSIMH WM WX 4acTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS PUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuenb KOMIETEHIIMI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma) Konn Kon n HaumMeHnoBaHre WHIUKATOPA JOCTHKEHUS
HanMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINHU
KOMIIETEHIIHHU
[1K-2.3.1 3HaTh NPUHIMIIBI TOCTPOEHUS
apxutekTypsl IP; MmeTononoruu u cpencrasa
MIPOCKTUPOBAHUS MYJIIbTUMEIUMHBIX 1
WHTEPAKTUBHBIX MPUIIOKEHUMN, COBPEMEHHbIE
MIPOrpaMMHBIE U anmapaTHbIE CPEJICTBA UX
ean3aluu
ITK-2 Criocoben p 1
KOBOIHTE [MK-2.Y.1 yMeTb NpUMEHSTHh MPUHIIUITHI
py MOCTpoeHust apxuTekTypsl P; crannaptel no
[IpodeccuonanbHbie | MPOESKTUPOBAHUEM HporIecey pazpaboTki UP: METOTs 1 CPECTBA
KOMIIETEHIUH upP P y pasp ’ N p
o MIPOEKTUPOBAHUS MYJIbTUMEIUNHBIX U
(MyTBTUMETUUHBIX <
o WHTEPAKTUBHBIX MPHIIOKCHUI
MIPUIIOKEHU I

[1IK-2.B.1 BnaseTs cornacoBaHUEM apXUTEKTYPBI
NP ¢ 3auHTEpECOBAHHBIMA CTOPOHAMHM; OLIEHKOU
KauecTBa npoekTupoBanus MP; HaBeikamu
pa3paboTKy MyJIbTUMEIUWHBIX U UHTEPAKTUBHBIX
IIPWIOKEHUH C UCIIOIb30BAaHUEM COBPEMEHHBIX
annapaTHbIX ¥ IPOrPaMMHBIX CPENICTB

[IK-3.Y.1 yMeTp NpUMEHATH aKTyaJIbHYIO
HOPMaTUBHYIO JOKYMEHTAIUIO B
COOTBETCTBYIOIIEH 00JaCcTH 3HAHMIA,
aHAJIM3MPOBATh HOBYIO HAYYHYIO MTPOOIEMATUKY
COOTBETCTBYIOIIEH 001acTH 3HAHUN

ITK-3 Criocoben
[Tpodeccuonansubie | OpMUPOBATH HOBBIE
KOMIICTCHIINHU HaHpaBJ'IeHI/ISI
HCCIICIOBaHU M

2.  Mecro nucuuniunsl B cTpykType Ol
JucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYEHHUH CIIENYIOIIMNX AUCLIUIIINH:
— BrluncnuTenbHbIE CHCTEMBI,
— KommbroTepHas rpaduka,
— TexHomnorus pa3paboTKH MPOrPaMMHOT0 00ECTIeUEHUSI.
— OCHOBBI MyJIbTUME/IMA IPOU3BO/ICTBA
3HaHMs, TONyYEHHBbIE TPU HU3YUYEHUU MaTepuana JaHHOW IHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MOT'YT MCIIOJIb30BaThCS MPU U3YUYEHUU APYTUX TUCLHUIUINH:




— MeTtozas! u cpeacTBa MHTEPAKTUBHOTO MOIPY/KEHUS,

— CrnenuanbHble pa3aesbl KOMIBIOTEPHOH rpaduky,

a TaK)K€ MOTYT MCIOJIb30BaThCs IIPU IPOBEICHUH NPOU3BOACTBEHHBIX NPAKTUK, HAYYHO-
UCCIIEIOBATEIbCKONW pabOThl M MPU MOJATOTOBKE BBITYCKHOW KBaTU(UKAITMOHHONW PabOTHI
Marucrpa.

3. OOBeM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH 10 CEMEeCTpaMm) MPeICTaBICHBI B
Tabiuue 2.

Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUIITMHBI

. TpynoemMkocTh o cemecTpam
Bun yae6HO# paboThI Bcero N3 Nod
1 2 3 4
Oowan mpyooemKocmp oucyunIuHbl, 7/952 4/ 144 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 20 12 8
AyoumopHhuie 3anamus, BCETO 4ac. 28 20 8
B TOM YHCIIC:
nexuun (JI), (gac) 8 8
npakTudeckue/cemunapckue 3ausatus  (113), 3 8
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 12 12
KypcoBoii npoekT (pabdota) (KII, KP), (gac) * *
sK3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 215 115 100
Buo npomescymounon ammecmayuu: 3a4er, OK3., Hudd. 3au.
mudd. 3auer, sk3amed (3auer, Hudd. 3au, | dudod. OK3.
DK3.*%*) 3au.

[Ipumeuanue: **KaHL[HL[aTCKHﬁ JK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH TUCIUILTAHBI IO pa3jeiaM U BUIaM 3aHSITHIM.
Paznensl, TEeMBI TUCIUTLINHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pazaensl, TEMBI UCIUITIIMHBI Jlexumu | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 3
Paznen 1. OcHOBHBIE IPUHIIUIIBI YEJIOBEKO-
MarmuaHoTO nHTepdeiica (UNUX). 1 20

[InanupoBaHue 3CKU3HOTO MPOCKTA
nHTepakTnBHOro MMIIL.

Paznen 2. Pa3zpabotka mozeneit ¢ momorisio 3D
ckanepa kommaauu Artec Group. O6padoTka 2 3 10
pe3ynbTaToB ckaHupoBaHus B 3D-penakrope

Paznen 3. IHcTpyMeHTanbHbIE CPEICTBA
pazpabotku UMMII. UrpoBsie 1BUKKH. 2 2 15
I'pad cluieHbl U pa3MelIeHue UrpoKa

Paznen 4. Pazpabotka anumupoBanHoro 3D
NepcoHaXka\aBaTapa.




Paznen 5. Komnuiisiius v TecTupoBaHue ) 4 30
uHTepakTuBHOro MMII.
Hroro B cemecTpe: 8 12 115
Cemectp 4
BrinonHenue KkypcoBoi paboThl *
Htoro B cemectpe: 8 100
Utoro 8 12 * 215

4.2. CopaepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSTH.
ConeprkaHue pa3/ieiioB ¥ TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TAOIHIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pazaena

Hazpanue u COACPIKAHUC pa3ac/IOB U TEM JICKIIHOHHbIX 3aHATUMN

1

Tema 1.1. OcHoBHbIE MOHATUSA U cTaHAapThl MynbTuMeaua. ['OCT.
OcHOBHBIE 3Tanbl Pa3pabOTKU U 001ACTH MPUMEHEHHS] HHTEPAKTUBHOTO
MMII. Buas uarepgeticos UI/UX

Tema 1.2. [InaHupoBaHue 1 NPOEKTUPOBAHUE ICKUZHOTO MPOEKTa
uaTepaktuBHOro MMII. Crpykrypa. [{uzaitn unrepdeiica. Bums
OpraHM3alMK TUaJIOra ¢ I0Jb30BaTEIIEM.

Tewma 2.1. Pazpabotka mojeneli ¢ ucronb3zoBanueM 3D ckanepa. 3D-ckaHepbl
komnanuu Artec Group. Coopka 3D-monenu B nporpamme Artec Studio.
Tema 2.2. O6paboTka pe3ynbTaToB ckaHupoBaHus B 3D-penakrope.
OnTtummsanus napametpoB 3D mozaenu. @opmartsl sxciopta 3D moaeneit 1
MHTEPAKTUBHBIX MPUIOKEHUMN.

Tewma 2.3. Pazpabotka 3D mozenei ¢ ucrosnb3oBaHHEM Irpaduueckoro
mnanmera Wacom Intous Pro.

Tema 3.1. MncTpymMeHTanbHbIe cpeacTBa pazpadotku MMMII.

Tema 3.2. Urpossie nBmxku. O3HaKOMIIEHHE ¢ (PYHKIIMOHATBHBIMU
BO3MOKHOCTSIMH U uHTepdeiricom. Co3aaHue HOBOro npoekra. Busl
UTPOBBIX 00BEKTOB. VcoIb30BaHNE CKPUIITOB.

Tewma 3.3. Pazpabotka 3D mpoctpancTa. UMIopT UTPOBBIX OOBEKTOB B
npoekT. ['pad 3D criensr, [IporpamMmMHo-anmapaTHbie CpeICcTBa OPraHU3aAINN
Janora.

Tema 4.1. MonenupoBanue 3D nepcoHakeil Ha OCHOBe 1a0JI0HA.
Penaxtopsr 1 Web-cepBuchl. @opmatsl umnopra 3D nepconaxeii B UTpoBoit
JBUKOK.

Tema 4.2. PazpaboTka ABM>KEHUI MepcoHaXka. AHUMAIMOHHbIE KITUIIBI.
[TocnenoBarenpHOCTH aHUManMi. @OpMaThl UMIIOPTAa AaHUMALUKA B UTPOBOU
JIBUKOK.

Tema 5.1. OcobenHnocTr UMMNopTa ocHareHHo 3D Moenu mepcoHaxa B
npoekT. Ctpecc-Tect B cucreme Mecanim. Mmnopt anuMaruii. AHUMATop.
JlepeBbs cMeLIMBaHUs AHUMALIUH.

Tema 5.2. PazpaboTka aBTOHOMHBIX IEPCOHAXKEN. Y IPaBIIsieMbIi IEPCOHAX.




Pexomenaanuu no NpuMeHEHNUIO HHTEPAKTUBHBIX MMII

KonTtpomnepsl. COopka HHTEPaKTUBHOTO NMPHIIOKEHHs. TecTupoBaHHe.

JlekunoHHbIe 3aHATUSA TO TemMaMm 1, 2, 3 U 4 TpPOBOAATCS B MHTEPAKTUBHOU (hopme —

ynpasisiemast 6eceqa, 1EMOHCTpAIUS ClIaiiIoB, pa300p BBHITOJIHEHHBIX POEKTOB.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEACHBI B Ta0IHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

W3 Hux Ne
No TeMbl paKTUYECKHUX Popmbl TpynoeMKOCTb, |IPaKTUYECKOM |pa3aena
/o 3aHATAN TIPAKTHHCCKUX (gac) IOJTOTOBKH, | TUCLIMII
SatATn (gac) JIMHBI
Cemectp 4
1 | Pa3paboTka 3CKU3HOTO WupuBuayanbHOE
MPOEKTa UHTEPAKTUBHOTO 3a71aHue 2 2 1
MMII. Crpyxtypa. duzaiin
uHTepderica.
2 | Coznanue 3D mopeneii ¢ NunuBuayansHOE
HUCIOJIL30BAaHUEM 3aaHUe 3 2 3
rpadUyecKoro mjiaHIeTa
JUISL UIHTEPAKTUBHOTO
MMII.
3 | Pa3zpabotka NunuBunyansHoe
aHuMHUpoBaHHOro 3D 3a/1aHHE 3 2 4
MEPCOHAXKA U UMIIOPT B
UTPOBOM JBUKOK
Bcero 8 6
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TabIHIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne i/m HaumenoBanue nabopatopHbix padboT Tpynoemkocts, | pasnena
(dac) JUCIIHAI
JIUHBI
Cemectp 2
1 Coznanue 3D-criiens! B urpoBoM ABuxkke. Jlanamadr, 2 2
KaMmepa, cBeT, uMnopt 3D moneneil.
2 YcTaHoBKa HCTOYHHUKOB cBeTa B 3D cIiieHe ¥ MOJAKITIOUYeHnEe 3 3
3BYKOBOI'O CONPOBOKICHUS
3 Monenuposanue 3D nepconaxkeit Ha OCHOBe 11abJI0OHA 3 3
4 KoMnuisinyst ”HTEpakKTUBHOTO MPUIIOKEHHUS C 4 5
yIpaBieHUEM OT 3-TO JIMIIAa U IPOBEPKaA €ro
paboTocrnocoOHOCTH
Bcero 12

4.5. KypcoBoe mpoeKkTHpoBaHKe/ BHITIOTHEHUE KypCOBOU PabOTHI




Lenb KypcoBoil pabOTHI: MOyueHHE MPAKTUYECKUX HABBIKOB PabOTHI C MPOTrpaMMHBIMHU
CpeACTBAMU  CO3JAaHUS  WHTEPAKTUBHBIX  MYJIbTHMEIHAa TNPOAYKTOB  (MHTEPaKTHBHBIX
AIIEKTPOHHBIX PYKOBOJCTB, KOMIBIOTEPHBIX HUIP, BUPTYaIbHBIX PEKOHCTPYKIHUI KyJIbTYpHOTO
HaCJICAMS WIH JIp.).

[TpumepHbIe TEMBI 331aHUI Ha KypCOBYIO paboTy npuBeneHsl B paszaene 10 PIT/L.

4.6. CamocrodarenbHas paboTa 00yJarouIuxcs
Buel camocTosTennbHOM paboThI M €€ TPYA0SMKOCTh IPUBECHBI B Tabuuiie 7.

Tabmuua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bcero,

Bun camocrosiTensHO#M paboThI qac Cewmectp 3, uac Cemectp 4, yac
1 2 3 4
W3yueHne TeOpeTHIecKoro Marepuasia 65

nucuuruael (TO)

KypcoBoe npoextuposanue (KII, KP) 45

Pacuetrno-rpaguueckue 3ananus (PI'3) -

Brimonaenue pedepara (P) -

[ToaroroBka K TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKYVY) 30 33
Jomamnee 3amganne (/13) -
KonTponbubie pabotel 3a04HNKOB (KP3) -
IToaroroBka K MpoOMeEXyTOUHOU 20 20
atrectauuu (I1A)

Bcero: | 215 115 100

5. IlepedyeHn yueOHO-METOUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroIUXCsl O JUCIUIUIMHE (MOJYJIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.
6. IlepeueHb eUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUI
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHBeieH B Tabaulle 8.
Tabnauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHUM

Komuectso
9K3EMIUISIPOB B
Ug_IIJHS;[I;/ec bubnuorpaduueckas ccpiika 6H?KJEZ§:KG
AIIEKTPOHHBIX
AK3EMILISIPOB)
004 Meragcenennas. PazpaboTka u UCoIp30BaHUE HA IPUMEPE 5
M 54 ['VAII: yue6. nocobue / A. B. Hukutun u np. — CII16.: T'VAII,
2024. - 136 ¢
52 MeTtaBceneHHas: OCHOBHBIE TIOHITHS U peanu3aus: yueo. 5

H 62 noco6ue / A. B. Hukutun, H. H. Pemernukosa, U. A.
Cutnukos. — CI10.: 'VAII, 2022. - 110 c.

004.9 OcHOBBI Pa3pabOTKN HHTEPAKTUBHBIX TPEXMEPHBIX MPHIOKEHUH 40
075 Ha riatgopme Unity: maboparopHblil nmpaktukym / A. B.
Hukwutun, H.H.PemernukoBa, M.E.Begepuukosa u ap.; CIIG.:
Wzn-Bo I'VAIL 2019. - 163 c.

004.9 OCHOBBI pa3pabOTKN aHUMUPOBAHHBIX 3D-nepcoHaxe s 40




075 WHTEPaKTUBHBIX TpriiokeHuit./ A. B. Hukutus,
H.H.Pemernukona, C.1. Cobamnaukos, I.C.ITotexun. YueOHoe
nocobue. Cankr-Ilerepoypr : U3a-so I'VAIIL, 2019. - 109 c.
ISBN 978-5-8088-1440-0

004.9 Pa3zpaboTka naTepakTuBHBIX 3D mpuitokeHui: yueOHO- 40
P17 Meroauueckoe nocoodue / A. B. Hukutun, H.H.Pemernrkosa,
AnekcanapoB U.A. u ap.; Cankr-Ilerepoypr: U3a-o I'YAII,
2021.- 174 c.
Crangaprtsl

I'OCT P 1CO 9241-210-2012. DproHoMuka B3auMoJIeHCTBUS
yejoBek-cucrteMma. Yacte 210.

I'OCT P UCO 14915-2-2016 DpronoMuka MyJIbTUMEIUNHBIX
MOJIb30BaTEILCKUX UHTEpdeiicoB. YacTs 2. HaBuramms u
yIpaBJIeHUE MYJIbTUMEIUUHBIMU CPEACTBAMU

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTtu « HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLIOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue
https://unity.com/learn Unity - ”HCTpYMEHT IS pa3pabOTKHU JABYX- U
TPEXMEPHBIX NPUIIOKEHUH U UID.
http://guap.ru/labvr/projects [TpoexTr maboparopun KI' u BP

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYEHHUS, HCIOJIB3YEMOrOo IPH OCYIIECTBICHUHU
00pa3oBaTeNbHOTO Mpoliecca Mo AUCLUIIINHE.
[lepeueHb UCIIOIB3YEMOI0 MPOTPAMMHOT0 00ecrieueHus mpeacrasieH B Tabnuue 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

Ne n/n HaumeHnosanue
1 Blender 3D cBo6oHBIIH MTpoeccroHabHBIN MAaKET ISl CO3JaHUs TPEXMEPHOM
KomnbloTepHo# rpaduku (otkpsiToe I10). http://www.blender.org/
2 Unity - ”HCTpYMEHT AJis pa3paOOTKH BYX- U TPEXMEPHBIX MPUIIOKEHUHN U UTD.

https://unity3d.com/

MakeHuman. Open source tool for making 3D Characters http://www.makehuman.org

Adobe Fuse CC. https://www.adobe.com/ru/products/fuse.html

Adobe Mixamo. https:/www.mixamo.com/

N[ || W

Unreal Engine 5 - https://www.unrealengine.com/en-US/unreal-engine-5

8.2. Ilepeuenn MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuens uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabaure 11.

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

‘ Ne i/t ‘ HanmenoBanue



https://unity.com/learn
http://guap.ru/labvr/projects
http://www.blender.org/
https://unity3d.com/
http://www.makehuman.org/
https://www.adobe.com/ru/products/fuse.html
https://www.mixamo.com/
https://www.unrealengine.com/en-US/unreal-engine-5

1 Unity3D —uHCTpYMEHT 11 pa3pabOTKHU ABYX- H TPEXMEPHBIX MPHUIOKEHUNA U UTD.
https://forum.unity.com/

2 Unreal Engine — nokyMeHTamus
https://docs.unrealengine.com/5.0/en-US/
3 3D-ckanepsl komnanuu Artec Group — pyKOBOJICTBO

https://docs.artec-group.com/as/12/ru/

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCTaBlieH B Tabmumel 2.

Ta6smmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOW 0a3bl (1pu HEOOXOAMMOCTH)
1 | Ayauropuu 1abopaTopu KOMIBIOTEPHOU TPauKH, bM a.22-14
BUPTYaJIbHOU U JIOTIOJIHEHHON peaJlbHOCTH
2 | MynbTuMenuitHas JIEKIIMOHHAS ayAUTOPHS BbM a.32-04

10. OueHoYHbIe CpesICTBA Ul IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTraB OLIEHOYHBIX CpPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTalUU
o0ydJaronmxcs No AUCIMIUIMHE TPUBEIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAINH

Buza npomexyTo4HON arTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crnucok BONPOCOB K 3K3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHI;
3agaun
TecTsl.

JuddepeHpoBaHHbINA 3a4ET Crnncox BOIpoCoB;
TecTsr;
3agaun.

Boinonnenue kypcoBoii paboThl OKcnepTHas OIlEHKa Ha OCHOBE TPeOOBaHUU K
COJIEPIKaHUIO KypCcOBOI paboThI 1o
JUCIUIINHE.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOECHHS)
KOMIIETEHIIMM O0yJyarouuMucs mpUMeHsieTcsl S-0ajibHasi IIKana OLEHKH c(HOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast  ImIKajJla  MOJYJIbHO-PEHTHHIOBOM  cuCTeMbl  YHUBEpPCUTETa,  IpaBHiia
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ajuIbHas MIKana PaKTep (bopmup

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, [TOCJIEI0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPATYpHI,
TECHO IIPUBS3bIBAET YCBOCHHBIE HAYUYHBIE MTOJIOKEHMSI C IPAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

— yMeJ10 000CHOBBIBAET M ApTyMEHTUPYET BbIIBUTAEMBIE UM HJIEH;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— cBOOOIHO BJIAZICET CHCTEMOM CIIEIUAIN3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»



https://forum.unity.com/
https://docs.unrealengine.com/5.0/en-US/
https://docs.artec-group.com/as/12/ru/

Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
S5-OanpHas mKaa PaKTep Gop
— o0yyaromuiicst TBEp/I0 YCBOMJI IPOTPaAMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — He JIOIIYCKAeT CYLIECTBEHHBIX HETOYHOCTEH;
P — YBA3BIBACT YCBOCHHBIE 3HAHUSA C IPAKTHYECKOW JEATEIBHOCTBIO
«3auTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 000O0IICHUS;
— BIAJCET CUCTEMOW CIIEMAIM3UPOBAHHBIX IIOHATHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;
— JIONyCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«yIOBIIETBOPUTEIILHO) .
— UCTBITHIBACT 3aTPYJHEHHUS] B IMPAKTUYECKOM IPUMEHEHUU 3HAHHM
«GAYTCHO»
HaIpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4YHbIE [T0JIOKEHHUS;
— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTUYHO BJaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.
— o0yyJaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONIyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— UCIBITBIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KCHUS;
— He QOpMYJIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI WM UHBIE MaTEpPHUAIbI.
Bomnpocs! (3agaun) 1uid sK3aMeHa npecTaBieHsl B Tabnure 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne Kon
[Tepedens BOmpoCOB (3a71a4) TSl SK3aMeHa
n/n MHIMKATOpa

1 Omnpenenenne HHTEPAKTUBHOIO MyJibTUMeAra rpoykra (MMIT). [1K-2.3.1

2 OTnuuuTeNbHbIE IPU3HAKY U XapaKTepUCTUKHN MHTepakTuBHOro MMII. | I1K-2.3.1

3 Bunel nonb3oBatensckux uHTepdericon. I'paduueckuit unTepdeiic I1K-2.3.1
I0JIb30BATENS

4 [IporpaMMHBbIe 1 annapaTHble CpeIcTBa Pa3pabOTKU UHTEPAKTHBHBIX IK-3.V.1
MMII. UrpoBble ABUKKH.

5 TexHOIOTHYECKH LMK CO3/1aHMs MHTepakTuBHOro MMII. [IK-3.¥.1

6 I'OCT. DOproHomuka MyJabTUMEAUWHBIX M0JIb30BATENBCKUX
uHTEp(PecoB. [IK-2.¥.1

7 Pa3paboTtka nu3zaitna uaTepdeiica. IIK-3.V.1

8 OcHoBHBIE BUBI U XapaKTEPUCTUKU MYJIbTUMENA KOMIIOHEHTOB.

9 CrpykTypa 1 ¢pyHKIMOHHpOBaHUE HHTEepakTUBHOrO MMII — cocras, IIK-2.V.1
THUIIBI KOMIIOHEHTOB, PEKUMBI PaOOTHI. [IK-2.¥.1

10 | Pa3zpabotka mojeneit ¢ ucnosib3zoBanueM 3D ckanepa. 3D-ckanepsl IIK-2.V.1
kommannu Artec Group. Coopka 3D-monenu B mporpamme Artec Studio.

11 | ObpaboTka pe3ynabTaToB ckaHupoBaHus B 3D-penakrope. Ontumuzanusa | [1IK-2.B.1
napametpoB 3D monenu. ®opmatsl skcniopta 3D monenei nius UMMIL.

12 | IlnanupoBanue 3D npocTpaHcTBa B UTPOBOM ABIKKE. I'pad crieHsl. I1IK-2.B.1

13 ITocTtanoBka ocBentenus 3D crenbl. BUabl HCTOYHHUKOB CBETA. I1IK-2.B.1

15 | Pabota ¢ xamepoii. Bo3MOXHOCTH yrpaBlieHUs €€ XapaKTepUCTUKAMHU. IIK-2.V.1

16 Cozpmanne 3D Mozeneii ¢ ucrnoap30BaHneM rpaduyecKoro riaHIIeTa. I1IK-2.B.1




17
18
19

20
21

22
23

24
25
26

27
28

Cnoco6s1 00pabdoTku Moaenei B 3D penaktopax (3Ds Max, Blender ). I1K-2.B.1
®opmartsl skcniopta/ummopta 3D Moenelt 00bEKTOB. I1K-2.B.1
Co3nanue ocHaleHHOo# ckesnetoM 3D Mojienu nepcoHaxka B mporpaMme
MakeHuman. [K-2.¥.1
Coznanne 3D monenu nepconaxa B nporpamme Adobe Fuse. [IK-2.V.1
[Tpusizka ckenera k 3D Moxenu nepconaxa B mporpamme Adobe

Mixamo. I1K-2.3.1
AHnMaIus nepcoHakeil Ha OCHOBE METO10B KUHEMATUKH. [1K-2.3.1
AHMMaIMs Ha OCHOBE TEXHOJIOTMH 3axBaTa ABrmxkeHui (Capture I1K-2.3.1
Motion).

AHMMaIms nepcoHakel ¢ momoipio cucteMbl Mecanim B Unity. I1IK-2.B.1
Hepesbst cmemuBanus anumarwii (Blend Trees). IIK-2.V.1
Crnoco0sI peanm3anuu naTepderica moabpb30BaTesl HHTEPAKTUBHOTO [IK-2.V.1
MMII.

Co6opka unrepaktTuBHOoro MMII B urpoBoM JBUXKKE. IIK-2.V.1
TectupoBanue nurepaktuBHoro MMII, TpeGoBaHMsI K YCTaHOBKE U [1K-2.B.1
3aIlyCKYy.

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tadbmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera

Ne i/m ITepeuens BompocoB (3ana4) s 3adera / qudd. 3adera

Y4eOHBIM IUTAHOM HE IIPpEaAYCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOECKTHUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHhI

npeJcTaBieHbl B Ta0nuie 17.
Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 11/t [IpumepHBIii TepedeHb TeM JUIsl KypCOBOTO MPOEKTHUPOBAHUS/BBINOIHEHNS KYPCOBOI
palboThI
1 KommnsrorepHbie Urpsl
2 HHTEepaKTUBHBIE 2JIEKTPOHHBIE TEXHUYECKHE PYKOBOJICTBA
3 HMHTEepaKTUBHBIE KOMIIBIOTEPHBIE MOJEIN MY3€HHBIX JKCIIOHATOB
4 VM HTEepaKkTHUBHBIE BUPTYaJIbHBIE BBICTABKH
5 WuTepakTuBHbIE BUpTYyanbHble 2D\3D skckypceun
6 MHTEepakTHBHBIE KOMIIBIOTEPHBIE PEKOHCTPYKIIMN YTPAYEHHBIX TAMITHUKOB KYJIbTYPbI

BOHpOCBI AJi1 IMPOBEACHUA HpOMC)KYTO‘-IHOI\/JI arreécralukn B BHUAC TCCTUPOBAHUA

npeICTaBICHBI B Ta0wuIe 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne n/mn IIpuMepHBIii epedeHs BOIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1

3ananre KOMOMHUPOBAHHOTO TUIIA ¢ BEIOOPOM oHOTO BepHoro oteera | [1K-2.3.1
U3 MPEAI0KEHHBIX
Hncmpykyus: [Ipouumatime mekcm u 6blbepume 00UH NPAgUNbHBIL
omeem.
BbibepuTe n3 cnmcka HasBaHue OOKYMEHTa, KOTOPbIN BKtOYaeT
onncaHue CroXXeTa U JIOrnuKy Mrpbl?
1. Konmenr-mokyMeHT
2. JIn3ailH-AOKYMEHT
3. Ilnan pa3paOoTKU UTPHI




3ananue KOMOMHHUPOBAHHOTO THUIA C BBIOOPOM HECKOJIBKHX BAPHAHTOB
OTBETAa U3 MPETOKEHHBIX
Hnempyxyus: Ipouumatime mexcm, 8vibepume npasuibHvle 6apUaAHmbl
omeema
BriOepuTe u3 ciucka KOMIIOHEHTBI MyJIbTUMEIHNA TPOTyKTa?
1. H3oOpaxenue

AnnManus
HNurerpanus
Ananranus
Aynuo
Komynukarus
Tpéxmepnas Moaenb 00bEKTa

ARG

ITK-2.3.1

3a,Z[aHI/IC 3aKPBITOT'O THIIa HA YCTAHOBJICHUEC COOTBETCTBUA
HHcmpyKuuﬂ: Hpouumaﬁme meKkcm u ycmaHhosume coomeemcmeue.

Buabl uHTepdeincos XapaKTepuUcTuku
nonb3oBaTens

A.GUI — graphical user interface | 4. YnpaBieHue ¢ TOMOIILIO
HKOMCTUKA

b. IVR — Interactive Voice 2. IHTepaKkTHBHBIN TOJIOCOBOU
Response OTBET

B. TUI- Touch interface 1. B3aumoeiicTBre TPy TTOMOIITH
OKOH, MUKTOTPaMM,
0TOOpa)kaeMbIX Ha HKpaHe.

I'. Gesture interface 3. OcHOBaH Ha OCI3aHUU

K kaxxm0ii mo3uiuu, TaHHOW B JIEBOM CTOJIOIIE, MOA0epUTe
COOTBETCTBYIOIYIO MTO3UIIUIO B IIPaBOM CTOJIOLE

3anuiuTe BIOpaHHbIE HU(PHI 101 COOTBETCTBYIOIIUMHU OyKBaMHU:

A b B I

ITIK-2.3.1

3ajaHue 3aKphITOrO THIIA HA YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
Uncmpyrkyus: [pouumanume mexcm u ycmanogume
noCc1e008amenbHOCMb.

PaccTtaBuTh 3TaIbl MPOEKTUPOBAHKS UHTEPAKTUBHOTO MYJIbTUMEINA
NPUJIOKEHUS B HY)KHOM TTOPsIIKE?

A. Onpenenenne TpeOOBaHUN 3aKa3UUKOB

b. Onpenenenue ycnoBuit HCIOIb30BaHUS

B. [InanupoBanue nporecca MpoeKTUPOBAHUS

I'. Ouenka npoekra

J1. PazpaboTka mpOEKTHBIX PEIICHUM

3anummure COOTBCTCTBYIOIIYIO IMTOCIEA0BATCIBHOCTD 6y1<B
CJICBA HAIIpaBO

[IK-2.3.1

3aaHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM
Hnempykyus: [Ipouumatime mexcm u 3anuwiume pa3eepHymoiil
000CHOBAHHbBI OMEem

[IK-2.3.1




Onummre OCHOBHBIC IPUHIIMITEI TU3aifHa nHTEpdetica,
OPUEHTHPOBAHHOI'O Ha I0JI30BATEN?

3ananue KOMOMHUPOBAHHOT'O THIA ¢ BHIOOPOM OJTHOTO BEPHOTO OTBETA
13 NPEeJII0KEHHBIX
HUncmpykyus: Ipouumatime mexcm u 8vibepume 00UH NPABUTbHBLLL
omeem.
Kakow A3bIK nporpaMMmnpoBaHnsa MOXHO UCMNONb30BaTh A4S
HarnncaHnA CKpuUnToB B UTPOBOM ABUXKE Unlty’7
1. JavaScript
2. C# Script
3. Ruby Script
4. Blue Print

[TIK-2.V.1

3ananre KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM HECKOJIBKUX BaPHAHTOB
OTBETA U3 MPEI0KESHHBIX
Huempyryus: [Ipouumatime mexcm, vloepume npasuibHvle 6ApUAHMbL
omeema
BriGepute u3 crincka GyHKIIMU KOMIIOHEHTa Inspector HrpoBOro JBUXKa
Unity ?
l.oTo6paxkenue u penaktupoBanue ceoiictB GameObjects,
2.otobpakeHue U HacTpoiika Materials
3. B3aUMOJICHCTBUE UTPOBBIX OOBEKTOB
4. 3anyck urpsl Game

[IK-2.V.1

3aHaHI/Ie 3aKPBITOTO THIIA HAa YCTAHOBJICHUEC COOTBETCTBUA
HHcmpyKuuﬂ: Hpoqumaﬁme meKkcm u ycmarnosume coonmeemcmeue.

Hazpanus cBoiictB Rigidbody | Hasnauenue cBoiict Rigidbody
A. Drag 1. Pacu4ét rpaButaumm

b. Use Gravity 2. Pacuér cTONIKHOBEHUI
B. Collision Detection 3. ConpoTuBieHHE BO3yXa IIpU
nepeMeneHIH

I'. Constraints 4. OrpaHnyeHus JBUKECHUS

K xaxmoi mo3unuu, JaHHOM B JIEBOM CTOJIOIIE, MOAOEpUTE
COOTBETCTBYIOILYIO TTO3UIINIO B TIPaBOM CTOJIOIIE

3anumure BLI6paHHBIC I_[I/I(i)pbl noa COOTBCTCTBYIOIIUMU 6y1<BaMI/IZ

A b B I

[IK-2.V.1

3ajaHue 3aKphITOro TUMA Ha YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
Nncmpyxkyus: Ipouumaume mexcm u ycmanogume
nocned08amenbHOCHb.

PaccraButs 3Tans! 3D ckaHWpOBaHUS IPEAMETOB B HYKHOM HOpsiaKe?
A. BbiOop u yctaHOBKa 00BbeKTa AJisi CKAHWPOBAHHUS Ha TIOJICTaBKe

b. Hacrpoiika mapameTpoB aisi cOOpKH MOJENTH

B. Iloakmtouenne 3D-ckaHepa K KOMIBIOTEPY U 3aITYCK TPOTrPaMMBbl
Artec Studio

I'. ChéMKa pa3sIUYHBIX YYACTKOB O0BEKTA, PE3YJIbTaThl KOTOPOH

[IK-2.V.1




0TOOpaXKaroTcsl B paboyeM 1oJIe MPOTrpaMMBlI;
. Y nanenue nyMmoB ¢ IOMOILBIO HHCTPYMEHTOB PEIaKTUPOBAHUS

3anummre COOTBCTCTBYIOIIYIO MTOCICAOBATCIIbBHOCTD 6yKB
CJICBA HAIIpaBO

3ajanue OTKPBITOTO TUIA C PA3BEPHYTHIM OTBETOM
HUnempykyus: [Ipouumatime mexcm u 3anuwiume pa3eepHymoiil
000CHOBAHNYbIIL OMmEem

OnuiuTe TeXHOJIOTUYECKUM UK pa3padoTku 3D mMojienu nepcoHaxa B
nporpamme MakeHuman?

[IK-2.V.1

3aanne KOMOMHUPOBAHHOI'O THIIA C BLIOOPOM OJTHOTO BEPHOT'O OTBETA
13 MPEITI0KEHHBIX
Hucempyryus: [pouumaiime mexcm u evibepume 00UH npasuibHblil
omeem.
Kakoii pecypc Unity comepxuT u300pakeHus TPaBbl, IOYBBI M KAMHS
JUTSL TEKCTYpUpOBaHusI TaHamadTa?
1. Environment
2. Partical Systems
3. Characters
4. First Personal Controller
5. Prototyping

IIK-2.B.1

3aanue KOMOMHUPOBAHHOTO THITA C BLIOOPOM HECKOJIBLKHX BAPHAHTOB
OTBETA U3 MPEAJIOKEHHBIX
Hnuempyxyus: Ipouumatime mexcm, 8vibepume npasuiibHvle 6apuanmbl
omeema
BriOpaTh U3 criicka cocTaBHBIC YacTH CUCTEMbI Mecanim.
1. Utility
2. Animator
3. Assets
4. Avatar Editor
5. Sprite Editor

[IK-2.B.1

3aI[aHI/Ie 3aKpPbITOTO THUIIA HA YCTAHOBJICHUC COOTBETCTBUSA
HHcmpyKL;u}l: Hpouumaﬁme mexkcm u ycmarhosunme coomeemcmeue.

Ha3Banus MHCTPYMEHTOB XapaKkTepuCTUKU

aHMMAaITIH TTePCOHaKA

A. Retargeting 1. 3axBar IBM)KEHMI YeIOBEKa
b. Humanoid Animations 2. BO3MOXHOCTb IPUMEHSATH

aHUMAaIIIO OJHOU MOJEIH
MEPCOHAXKA K JIPYTOil.

B. Animator Controller 3. IlmaBHOE cMeNINBaHUE
HECKOJIBKUX aHUMaIlnil
I'. Blend Trees 4. Pasmemienne aHUMAaIlMOHHBIX

KIIMIIOB  IJid TMPHUMCHCHUA Ha
UTPOBOM OOBEKTE

K xaxnoil mo3umwu, JaHHOW B JIEBOM CTOJOIE, MOI0EpHTE

[IK-2.B.1




COOTBETCTBYIOILYIO TIO3UIIMIO B IIPaBOM CTOIOLE

3anuiuTe BbIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIUMU OyKBaMHU:

A b B I

3aaHue 3aKpBITOTrO THIIA HA YCTAaHOBJIEHHE TIOCTIEA0BATEILHOCTH
Hucempyxyus: Ilpouumatime mekcm u yCmaHosume
noCc1e008amenbHOCMb.

[TpuBecTu mocnea0BaTeIbHOCTh PACCTAHOBKYA HCTOYHUKOB cBeTa B 3D
CIIEHE METOJ/IOM TPEYroJIbHUKA?

A. Ucrounuk ocBemieHus ciieHbl Main Light, ucmons3yercs
HanpaBieHHbI ucTouHuK (Directional Light)

b. KitoueBoii cBet (Key Light), Ha 3Ty posib BEIOMpPalOT KOHUYECKUI
uctouHukK (Spot Light) ¢ BKIIIOYEHHBIMU TEHAMU U OJIMKaMHU.

B. Kontpooii unu o6patusiii (Back Light), BeiOupaeTcst koHMuecKuit
uctouHukK (Spot Light) 6e3 TeHel u 01MKOB

I'. 3anonustomuit ucrounuk (Fill Light), ucnons3yercs ToueyHblit
BCeHarnpasiieHHbIH ncTouHuK (Point Light)

3anumnmre COOTBCTCTBYIOIYIO MTOCICAOBATCIIBHOCTD 6YKB
CJICBA HAIIpaBO

| | | | |

I1K-2.B.1

3aaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM

Hnempykyus:  Ilpouumaume mekcm u  3anuwiume  pazeepHymbiu
0060CHOBAHNbBI OMEem

Kakue BO3MOXHOCTM mpeAocTaBisieT cucremMa Mecanim UIpOBOTO
newkka Unity Ui HacTpodiku uMmopTHpoBaHHoW 3D mozenu
nepcoHaxa?

[IK-2.B.1

3aaHue KOMOMHHUPOBAHHOI'O THIA ¢ BLIDOPOM OJTHOTO BEPHOTO OTBETA
U3 MIPENIIOKEHHBIX

Uncmpykyus: Ipouumatime mexcm u 8vibepume 00UH NPABUTLHBLLL

omeem.

Kaxoii mapamerp HeoOX0oAMMO coriacoBaTh nocie umnopra 3D moaenu
00BEKTa B UTPOBOI IBMKOK Ha COOTBETCTBUE OCTAJILHBIM 00bekTaM 3D
CLIEHEI?
1. ITonoxeHnne coOCTBEHHON CHCTEMBI KOOPIMHAT 00BEKTa
2. Macmrab umnoptupoBaHHoro 3d o0bekTa
3. Marepuainsl ¥ TEKCTYPBI.

[IK-3.3.1

3amaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM HECKOJIBKUX BapUAaHTOB

OTBETa M3 MPEIOKESHHBIX

Hucmpyryus: [Ipouumatime mexcm, vlbepume npasuibHvle 6apuUaHmol
omeema

BeiOpate u3 ciucka ¢popmartsl (aiinos s umnopra 3D mozaeneit

00BEKTOB B TIPOCKT UTPOBOTO JIBUKKA?

1. ®opmar — EXE

2. ®opmar — DAE

3. ®opmar — GLB

IK-3.3.1




4. ®opmar - FBX
5. ®opmar — GLTF

3 3ajaHue 3aKphITOrO THIA HA YCTAHOBJICHUE COOTBETCTBUS IK-3.3.1
Huempyryus: [Ipouumatime mexcm u yCmaunosume coomeemcmaue.

IBer nanukatopa 3D ckanepa | Hasnauenue cBorictB Rigidbody
A. HaMKATOP MOCTOSITHHOTO 1. TIpeampocmortp, Artec Studio
3€JICHOTO IIBETa HE NMPOU3BOANUT PETHCTPALUN
CHSITBIX KaJpOB.

b. MuukaTop MUraeT KpacHbIM 2. I[IpoucxouT CKaHUPOBAHUE C

CBETOM 3aIKChIO JTaHHBIX B MaMSTh
KOMITbIOTEpa

B. MHnukaTop mocTossHHOTO 3. CkaHnep pacro3HaH

KpacHOTo IIBEeTa nporpammoii Artec Studio,

CbCMKa HC ITPOU3BOJNUTCA

K kaxmoi mo3uiuu, JaHHOH B JICBOM CTOJI0IIE, TOAOepUTe
COOTBETCTBYIOIIYIO TIO3UITUIO B TIPABOM CTOJIOIIE

3anummte BIOpaHHBIE HU(GPHI IO COOTBETCTBYIOIIUMH OyKBaMH:

A b B

4 3alaHue 3aKPBITOTO THUIIA HA YCTAaHOBJIEHUE TI0CIIEN0BATENBHOCTH [1IK-3.3.1
Hnempykyus: [Ipouumatime mexcm u ycmaunosume
nocne0o8amenbHOCHb.

[TpuBecTH mocneaoBaTeIbHOCTh CO3aHus TaHAmadTa Ha UTPOBOM
nekke Unity?

A. Hactpoiika BeICOTHI U penbeda nanamadra

b. Jo6aButh 00BekT Terrain B ClieHY

B. Jlo6aBieHne pacTUTENBHOCTH (JIEPEBHS, TPABa).

I'. Haso:xxeHue maTepHuaioB U TEKCTYP

3anumniure COOTBCTCTBYIOIIYIO IMTOCICAOBATCIIBHOCTD 6YKB
CJICBA HAIIpaBO

| | | | |

5 3aaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM [IK-3.3.1
HUnempykyus:  Ilpouumaume mekcm u  3anuwiume  pazeepHymbiu
0060CHO8aHHDBIT OMEem

Yro npezacrasnsger coboil Retargeting mpu MoAeNMpOBaHWN aHUMAIIHA
3D nepcoHaxa B UTPOBOM JIBHJKKE?

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCSl 3a09HON (hOPMBI
00yd4eHus1, TpeICTaBICHBI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. Metomuueckue MaTepHabl, ONpeACIISIONINe MPOLETYPbI OLICHUBAaHUA
WHAWKATOPOB, XapaKTEPU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUW, COJEPKATCS B
JOKAJIbHBIX HOPMATUBHBIX akTax [YAIl, periaMeHTHPYIOIIUX TOPSAIOK MU MPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIlMH O0YJarOIIHXCs
I'YAIL

11. MeToauueckue yKa3zaHus JUIs 00 yJarOIIMXCs 10 OCBOCHHUIO JUCIUATLINHBI

(Huoice npueoosmces pekomenoayuu no COCMasieHuro 0aHHo2o paszoeia)

11.1. Meronnyeckue yka3zaHus i OOYYAlOMIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
MaTepHana (eciu npedycmMompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe W SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JEKIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TeME, & B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM JUCHMIUIMHBI, METOJAOB HAY4YHOTO IIO3HAHWSA, HOBEHIINX
JOCTH)KCHUI Hay4HOU MbICHA. B yueOHOM mporiecce JIEKIUsl BBIMOIHSIET METOA0I0TUYECKYIO,
OpraHU3aIMOHHYI0 U MHpOpMaAMOHHYI0 (QyHKIUU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW 00jacTu 3HaHWS, €€ MpOOJEeMBbI, JaeT IENbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTITMHAMH.

[TnaHupyeMble pe3yIbTaThl IPU OCBOSHUHU 00YUYAIONTMMUCS JICKIIMOHHOTO MaTepuaa;

— TIONyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIpPEAETseTCs eNIeBO YCTAaHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIOJy4YEHHE ONBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM,

— pa3BuTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KAauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHHKH U O
MIPOTHO3E WX Pa3BUTHS HA OJIMKAMNIIIHAE TOJIBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMUHBIX
bopMynupoBKax);

— TOJTy4YeHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JleKIMOHHBI  MaTepuad MOXET COMPOBOXKAATHCS JEMOHCTpAlMedl ClaigoB U
UCIIOJIb30BAaHUEM pa3JJaTOYHOrO0 MaTepuajga TMpH MPOBEICHUU KOPOTKHX JIHCKYCCHUH 00
O0COOCHHOCTSIX IPUMEHEHHSI OTAETBHBIX TEMATHK IO TUCIUIUIMHE.

CrTpyKTypa NpeoCcTaBICHHs JISKIIMOHHOTO MaTepraa:

— H3znoxeHue T€OPETUYECKUX BOIIPOCOB, CBSI3AHHBIX C pAaCCMaTPUBAaEMOI TEMOHA.

— Onucanwe METOJIOB, MPUMEHSAEMBIX TIpH pPa3padOTKE HHTEPAKTUBHBIXMYJIbTUMEIHA
MIPOYKTOB.

— JleMOHCTpaIis TPUMEPOB pean3alii HHTEPAKTUBHBIX MYJIbTUMEINA TPOIYKTOB.

— OO0o01IeHne U3JI0KEHHOT0 MaTepuana.

— OTBeTH HAa BO3HUKAIOIIUE BOIIPOCHI 110 TEME JICKIUH.

11.2. Meronuyeckue ykazaHus A OOYYaroOIIMXCS IO MPOXOKICHHUIO MPaKTHYECKUX
3aHITHH (eciu npedyCMoOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTrueckoe 3aHITHE SBISIETCS OJHOW W3 OCHOBHBIX ()OPM OpraHM3aIluu y4eOHOTO
mpoliecca, 3aKII0Yaronasicsl B BHIOTHEHUN 00yUaloIUMUCS MO PYKOBOJICTBOM IPEToaaBaTes
KOMIUIEKCa YYEOHBIX 3aJlaHWi C 1ETbI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4YeOHOMH
JTUCITUTIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH IEATEIHHOCTH.

Lenbio mpakTUYECKOTO 3aHATHS Ul 00ydarolerocs sBisieTcs MpUBUTHE 00ydaroIMMCs
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEITENBHOCTH 10 U3YyYaeMOW TUCLUIIIIMHE.



[Tnmanupyemblie pe3yabTaThl IPH OCBOSHUH 00YUYaIOIIMMCS PAKTUUECKUX 3aHATHI:

— 3aKpervieHue, yriryOleHue, pacIIMpeHHe W JeTaau3alus 3HaHUH TNpH pEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BHTHE [IO3HABATEJIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEI

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUU IS
BBITIOJTHEH U 3a/[aHUH;

— olecrneueHne palMOHATIBLHOTO COYETAHHs KOJJICKTMBHOM W MHIUBUAYAJIbHOU (GOpM
00y4eHwusl.

TpeOoBanust K NPOBEICHUIO TPAKTUYECCKUX 3aHATUN

OcHOBHBIMU (hOopMaMH OpraHU3aAIMK TNPAKTHUECKUX 3aHATUH SBISIOTCA TPYIIIOBBIC
JMCKyCCUH, paboTa B KOMaHIe, KEHChI, mpo0ieMHoe 00ydeHne, MPOEKTHOE 00y4EHHE.

[To xaxaoMy NpPaKTUYECKOMY 3aJaHUI0 OQOpMISieTCS OT4eT. THUTYIbHBIA JHCT,
TEKCTOBbIE M Tpaduyeckue Marepuasbl O(QOPMIIIOTCS B COOTBETCTBUU C JEHCTBYIOIIUMHU
'OCTamu u TpeOoBaHmsIMH, TpUBeAcHHBIMH Ha caiite ['YAIl (www.guap.ru) B pazjene
«CeKTOp HOPMATUBHOM TOKYMEHTALIUN.

MeTtoauueckue yKa3aHus 10 BBIMOJTHEHUIO MPAKTUYECKUX 3a/IaHuUM:
1. LudpoBbie peaabHOCTH: MOIH30BATEIILCKHMA OMBIT: yued. moco—oue / A. B. HukuTus,
H. H. Pemietnukona. — CII0.: I'YAII, 2023. - 102 c.

2. OcHOBBI pa3pabOTKH aHUMHUPOBAHHBIX 3D-mepcoHaxeil Il HHTEPAKTUBHBIX
npunoxenuid./ A. B. Hukwtun, H.H.PemeraukoBa, C.M. CoGanrHukos,
H.C.Ilorexun. YuebHoe mocodue. Cankr-Ilerepoypr : MU3n-so ['YAIL 2019. - 109 c.

3. PazpaboTka uHTepakTUBHBIX 3D mpuoxeHuil: yueOHO-MeToAMYECKOE TTocoOue / A.
B. Huxutun, H.H.PemernukoBa, Anekcanapos U.A. u ap.; Cankrt-IlerepOypr: U3a-
Bo I'VAII, 2021.-174 c.

11.3. Meronuueckue ykasaHus Juld OOy4yaroIIMXCsl IO BBITOJHEHHIO JaOOpaTOPHBIX
pabor.

B xozme BbImONHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOM
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonxnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPHUMEHTATbHO-IPAKTUUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BoeinonHenue n1abopaToOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JUCLHMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIISTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JIaHHOW JUCHUIUINHBL

— 3aKpeIuUIeHHe, pa3BUTHE W JICTAIM3aIUs TEOPETHYSCKMX 3HAHWH, TMOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000opyI0BaHUEM U TPUOOPAMH.

3aganue u TpeGoBaHMS K IPOBEICHUIO J1a00PATOPHBIX paboT

Bapuant 3amanus mo Kaxmoi mabopaTopHOil paboTe OOydaromMiics TMOIy4YaeT B
COOTBETCTBUM C HOMEpPOM B cmucke rpynnsl. Ilepex mpoBeneHueMm J1abopaTopHOW pabOTHI
oOyuaromemycsl cleayeT BHUMATElIbHO O3HAKOMHUTBCS C METOJMUYECKUMH YKa3aHHUAMHU IO €€
BBITIOJIHEHUIO. B COOTBETCTBUM C 3a7aHNeM 00y4aromunics JODKEH OArOTOBUTh HEOOXOIUMbIE
JAHHbIE, TOJY4YHUTh OT IMPENnojAaBaTesis JAOMYCK K BBIIOJHEHHIO Ja0OpaTopHOM paboTHl,




BBHITIOJTHUTHh YKa3aHHYIO MOCIIEOBATEIBHOCTh JCHCTBUM, MONY4UTh TpeOyeMbie pe3yibTaThl,
0hOPMHTH | 3AIUTUTH OTUYET 10 JJaOopaTOpHOI padoTe.

Crpykrypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otuer o mabopaTopHOW paboTe IODKEH BKIOYATh B CeOs: TUTYJIBHBIA JIHCT,
GOpMYIUPOBKY 3aqaHUs, TEOPETHUYECKHE IOJIOKEHUS, HCIIONb3yeMbIe IIPH  BBIOJHCHUH
n1abopaTopHOil paboThI, OMKMCAaHKUE MPOIecca BHIMTOIHEHHS Ja00paTOPHO pabOThI, IOJYYCHHBIC
PE3yIbTAThI U BBIBOJIBI.

TpebGoBanust Kk oopMIIEHHIO OTYETa O TabopaTOpHOI paboTe

[To kaxmoit maboparopHoii padore odopmisieTcss oTder. TUTYIBHBIN JIUCT, TEKCTOBBIC U
rpadudeckue marepuaibl OoQOPMIIIOTCA B COOTBeTCTBHM ¢ jaeictByronumMu ['OCTamu wu
TpeboBaHusIMU, TpuBeAeHHBIMU Ha caiite ['YAII (www.guap.ru) B pazgene «CexkTop
HOPMATHUBHOM JJOKYMECHTAITUI.

MeToaudeckue yKa3aHus 10 MPOX0XKICHUIO J1a00paTOpHBIX paboT:

1. MertaBcenennasi. Pa3zpabotka u wucnons3oBanue Ha mnpumepe ['YAIL: yue®.
nocooue / A. B. Hukutun u np. — CI16.: ['YAIIL, 2024. — 136 c.
2. OcHoBBI pa3pabOTKU MHTEPAKTUBHBIX TPEXMEPHBIX MPHIOKEHUN Ha maThopme

Unity: mabopartopusrii npaktukym /A. B. Hukutun, H. H. Pemrernukosa, M. E. BenepankoBa u
ap. — CII6.: I'VAIL 2019. — 163 c.

3. Unity3D - uHCTpYMEHT U1t pa3paOOTKH IBYX- H TPEXMEPHBIX MPUIIOKEHUH U UTP
(oOyuaromue Matepuansl)._http://unity3d.com/ru/learn/tutorials

11.4. Metonuueckie ykazaHus Ui OOy4aloUIMXCA IO MPOXOXKICHUIO KypCOBOTO
POCKTHPOBAHNS/BBITIOITHEHUS KyPCOBOM PaOOTHI.

KypcoBass pabora mpoBoautcs c 1enbi0 (GOpMUPOBaHUS Yy OOYYaAIOIIUXCS OIbITA
KOMILJIEKCHOTO PEUICHUsI KOHKPETHBIX 337124 MPO(ECCHOHANBHOMN NeSTeTbHOCTH.

KypcoBas pabora no3Bosser o0y4aronemycs:

— CHCTEMAaTH3UpOBaTb M 3aKPEIUTh IIOJYYEHHBIE TEOPETHUYECKHUE 3HAaHHUSI U
OPaKTUYeCKHMEe YMEHUS B COOTBETCTBUM C TpeOOBaHMAMU K YPOBHIO IOJTOTOBKH,
YCTaHOBJIEHHBIMU IIPOrpaMMOM yueOHOM TUCITUTLTHHBL,

— cdopMuUpOBaTh yMEHHS MPUMEHITh TEOPETHYECKHE 3HAHWUS NPU PELICHUU
HECTAHJApTHBIX 3a/aY;

— chopmupoBaTh yMeHHS PaOOTHI CO CHEHHAIBHOW JIMTEPATYpOH, CIPABOYHOU H
HOPMAaTHBHOM JTOKYMEHTALlUEH;

— chopmupoBaTh yMeHHs (QOPMYJIHUPOBATH JIOTHYECKH OOOCHOBAaHHBIE BBIBOJBI,
MPEJIOKEHUS U PEKOMEHIalliu TI0 Pe3yIbTaTaM BBIIIOJHEHUS! pabOThI;

— pa3BUTb CUCTEMHOE MBIIUICHUE, TBOPUYECKYI0 MHUIUATUBY, CAMOCTOSATEIBHOCTD, U
OTBETCTBEHHOCTH 3a IPUHAMAEMBbIE PEIICHHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryiaspHOM paboThl HaJ pelieHHueM
[IOCTaBJICHHBIX 33/1a4.

CTpyKTypa NOSICHUTEIbHOW 3alIUCKU KYPCOBOW PabOTHI

[Tosicautenshas 3anucka (I13) momkHa comepxkaTh ClIeAyIONIe CTPYKTYPHBIE YaCTH:
TUTYJBHBIM JIMCT YCTaHOBJIEHHOW (OPMBI; TEXHHUYECKOE 3aJaHME; aHHOTAllUS;, COJAEpKaHHE
(ornmaBieHue); TeEpeYeHb COKpAllleHUH, CHUMBOJIOB M CHEHHAIbHBIX TEPMUHOB C HX
oTpesieNieHUusIMU; BBEJCHHE, TEOPEeTHUECKas 4acTbh, MPAaKTUYECKasi YacTh; 3aKJIIOUEHUE; CIHCOK
JUTEPATYPHL.

TpeboBanust k 0OPMIICHUIO MOSICHUTENBHOM 3alMCKU KYPCOBOM pabOThI

[TosicautenwsHas 3anucka (I13) momkHa comepxkaTh ClIeAyIOMUe CTPYKTYPHBIE YaCTH.
— TUTYNBHBIN JIUCT YCTAaHOBIEHHOU (POPMBI (C OPHUIMATBHOTO caliTa WWW.guap.ru).

— TexHudeckoe 3aaHUe, KOTOPOE COJCPIKUT CIICTYIOIINE PA3ACIIbI:


http://unity3d.com/ru/learn/tutorials

- Ilensb paboThI.

- Hcxonnsie nanusie (Bapuant 3aganus).

- CucremHble TpeOoBaHus K BbinoaHeHHIO KP (M BO3MOXHBIE OTpaHUUYEHUS).
- Cpoku pa3paboTKH.

- Annoramus (I'OCT 7.9) momkHa oTpakaTh IeNIb U CYIIHOCTH BBIMOJHEHHOW pabOTHI,

KOHKPETHBIE Ppe3yNbTaThl (TEXHUYECKHE XapaKTePUCTHKH pa3padOTaHHOTO MYIJIbTUMENNa
MPOJYKTa; KpaTKHUE BBIBOJbl OTHOCHUTEIHHO OCOOCHHOCTEH mnpumeHeHus). O0beM — MpUMEpPHO
[I0JIOBUHA CTPaHUIIbI.

- B OCHOBHO#1 YacT! NOSCHUTEIBHON 3aIUCKU IIPpHUBCCTH:

3Talnbl IPOEKTUPOBAHUS UHTEPAKTUBHOIO MyabTUMeAna npoaykra (MMMII);

komrro3unus 3D cienst UMMII,

— JIU3aiH U HepapXHUECKYI0 CTPYKTYpY HHTepderica;

— BBIOOp W OMHMCaHUE IPOrPaMMHBIX CpeacTB pazpadboTrku UMMII;

— OINHCaHWE TEXHOJIOTHYECKUX OCOOCHHOCTEH W MPOTPAMMHBIX CPEICTB MOATOTOBKH

MYJIbTUMEINA KOMIIOHEHTOB;

— CBOJHBIC TaOJIUIBI MYJITUMEIMA KOMIIOHEHTOB U UX XapaKTEPUCTHKU,

— OIHCaHWe TeXHOJoruu peanusauu UMMII;

— oIMcaHHe crocoba u ocodenHocreii kommnonosku MMMII;

—  pe3yJIbTaThl TECTUPOBAHMUS;

— CHCTEMHBbIE TPeOOBaHUS U MHCTPYKIUIO MO YCTaHOBKE U dKcIuTyaTarun MMMIL.
3aKJIf0YeHUE JIOJKHO COJAEpKaTh KpaTKUE BBIBOJBI IO COJEPNKAHUID U OCHOBHBIM

pe3yabpTaTaM BBIMOJHEHHON pabOThI C OIEHKOW MX COOTBETCTBHUSI TPEOOBAHUSM TEXHHUYECKOTO
3aJaHUsL.

- CMCOK TUTepaTyphl.

Hcxons u3 peKOMEeH1yeMOM CTPYKTYpPbI KypcOBOM paOoThl, €€ 00beM JIOJIKEH COCTaBIATh He
MmeHee 25-30 cTpaHuIl TeKCTa, BKIKYasi UIUTFOCTPALUH.

1.

2.

3.

4.

MeTtonyeckue yka3zaHusl 10 IPOX0XKJACHUIO KYPCOBON pabOThI:
KynbrypHOe Hacnenue B peajibHO-BUPTyalIbHOM KOHTUHYYME. / A.A. Hukutus,

A.B.Hukutun, A.A.Huxkutuna, H.H.Pemeraukosa. JlaGoparopusiii npaktukym. — CII0.:
['YAIL, 2016. 78 c.

Unity3D - uHCTpYMEHT 15 pa3pabOTKH JIBYX- U TPEXMEPHBIX IPUIIOKEHUHN U UTD
(oOyuarome matepuaisl). http://unity3d.com/ru/learn/tutorials

OcHOBBI pa3pabOTKH aHUMHUPOBAHHBIX 3D-TIepcoHaXKel 711 MHTEPAKTUBHBIX
npunoxkenuit./ A. B. Hukutun, H.H.Pemernukona, C.1. Cobamnukos, JI.C.ITotexus.
Yyebnoe nmocobue. Cankr-IlerepOypr : Uzn-so I'VAIIL, 2019. - 109 c.

Pa3paboTka HHTEPAKTUBHBIX MYJIbTUMEIUNHBIX 3D mpuiokeHuit ¢ UCTIOIb30BaHUEM
BUPTYQJILHOU U JOTIOJTHEHHOM peaqbHOCTH: yueOHO-MeTo . mocooue / A. B. Hukutun, H.
H. Pemernukosa, A. B. Apucrt, U. A. CuthHukos, C. B. ®unbkoBckuii. — CI16.: 'VAIIL,
2020. - 142 c.

11.5. Meronnyeckue ykazaHus I 00y4JaroIMXcs MO MPOXOKICHUIO CaMOCTOSITENTbHOM

paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUICS BBIMOIHAET PaboOTy IO

3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMpErnoJaBaTeisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.


http://unity3d.com/ru/learn/tutorials

Jns oOyyaromuxcst 1mo 3aoyHOd (opme O0y4eHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMUpyeTcs
nenecooOpa3Hoe IIaHUPOBaHUE paboyvero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUM, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYdYCHHs, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTty
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs I10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (it 00ydaronmxcst
10 3204HOM (hopMme 0OyueHHs).

11.6. MeTonuueckne yka3zaHus MJis OOYYalOIIUMXCS MO0 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUATITUHBI.

Bo3MoxHBIE METOIBI TEKYILIETO KOHTPOJIS 00yYarOLIXCs:

— YCTHBIM OIPOC HA 3aHATHUSAX;

— 3amuTa OT4ETOB 1O JTa0OPATOPHBIM paboTaMm;

— TECTUPOBAHUE;

— KOHTPOJIb CAMOCTOSITEILHBIX PabOT (B MUChMEHHOMN WJIM YCTHOM (popMax).

Pesynbrarhl TEKyIIEro KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAIOTCS TMPU TMPOBEACHUHN
MIPOMEKYTOUHOM aTTEeCTAllUU IYyTEM CJIOKEHHMS OLEHOK 3a TEKYIIMH U MPOMEXYTOUHBIN
KOHTPOJIb C JICJIEHUEM TI0I0JIaM C OKPYTJIIEHHEM B OOJIBIIYIO CTOPOHY.

11.7. Meronnyeckue ykazaHus Ui OOydaroLIUXCsl MO MPOXO0XKJIECHUIO MPOMEXYTOYHON
aTTECTALINH.

[Ipomexyrounas  artectauus  OOydarlolIUXCsl — NpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydaromMMcs B Ipoliecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS PEHIeHUs NMPAKTUYECKUX 3ajady. ODK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NEPUOJ, HSK3aMEHAIMOHHOM CECCHMM W 3aBEPIIAETCS aTTECTAllMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
oOydaromuMcsl TpU U3YYeHUH JUCHMILTUHBL, TIPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTIIMYHOY, «XOPOILOY, «yJOBIECTBOPUTEIBHOY, KHEYJOBIETBOPUTEILHOY.
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