MHHHUCTEPCTBO HAYKH U BBICILIETO OBPA30BAHHS POCCHIICKOIL
GEIEPALIIH
(enepansnoe TOCYIapCTBEHHOE ABTOHOMHOE 0GPA30BATENRLHOE Y4pexKACHHE BBICIICTO
obpazoranus
"CAHKT-TIETEPBYPI'CKMI1 TOCYJIAPCTBEHHBII VHUBEPCHUTET
A3POKOCMHUYECKOTIO IIPUEOPOCTPOEHMA"

Kadenpa Ne 41

VTBEPKIAIO
Pyxosozmrens obpasosaTemsnoi nporpaMmel

JIOIL,K.T.H.

JTucr cornacosanus pabodeli IpOrpaMMEI JIHCIHILITHHEL

IIporpammy cocragi (a)

Crapumii npenojasarens 2@ ) JLLA. Bynrakos
(AQEKHOCTh, Y4. CTelICHE, 3BaHHE) (mozumes, gata) (MHHIHAILL damuma)

Iporpamma onodpera na sacemanun kadeaps: Ne 41
«19» despans 2025 r, nporokon Ne 07-2024/25

3asexyromuii kadeapoit Ne 41 /M
J.T.H.,1Ipod. [.A. Kopxagnn

(A0EHOCTE, Vu. cTeneHs, 1BanNe)

_EJL Typuenxaz
(smmnmans;, damtg)

2 My

(yu. crenexn, 3panne) (noanncs, aara) (ummmnanst, ganams)

3amMecTHTeNs MIpeKTOpa HHCTHTYTE Ned 1y ueckoli padore

A0IL,K.T.H. & - A.A. PomeHkoBa

! C:%nﬂuh)
«19» derpans 2025 r

PABQYAS ITPOTPAMMA JIUCLUTITHHBI

«KommeloTepHas rpadukay»
(Haumenozasie mcinmmn)

Kon nanpagnesus noarorosxu/

1 09.03.03
CIICHHAIBHOCTH

Haumenopanue nanpasnenus

K
NOArOTOBKH/ CITEHAIBHOCTH Hpuxnamas unpopvarixa

Hamone Hpuxnanmas undopmatika B nudopmaimonmoi ch
HANPaBIEeHHOCTH i P e pe
Dopma 06yyenus 04HO-3204Has

T'ox mpuema 2025

Cankr-IlerepBypr— 2025

(OMAHOCTS, Y4, CTENeHD, 3BaNHMe) 7 (nommmck, qata) (rHnuBas;, hammms)



AHHOTAIUA

HucuumnuHa «KomnbloTepHas rpaguka» BXOAUT B 00pa3oBaTelbHYI0 MNPOTpamMMy
BbICIIET0 OOpa3oBaHMsl — TMporpaMmy OakajaBpuaTa II0 HaIPaBJICHUIO MOJITOTOBKH/
cnenupanbHocTd  09.03.03  «IIpuknamnas wuHbopMmaTHka» HampaBineHHOCTH «[IpukmagHas
uHpopMaTHuKa B ”HGOpMALMOHHOM cheper. Jucuurmimna peanusyercs kapenpoi «Ne41».

JlucuuruinHa HaresieHa Ha ()OpMUPOBAHKE Y BBIITYCKHUKA CIIETYIOMINX KOMITETEHITHIA

YK-2 «CnocobeH ompenensiTh Kpyr 3agad B pamMKax IMOCTABJICHHOW I W BLIOUPATH
ONTUMAJIbHBIC CITOCOOBI MX PEUICHHUs, UCXOIS U3 JICHCTBYIONIMX MPABOBBIX HOPM, WMEHOIIUXCS
pPECYpPCOB M OTPaHUYECHUID)

VK-6 «CnocoGeH ympaBisiTh CBOMM BpPEMEHEM, BBICTPaWBaTh M PEaJH30BHIBATH
TPAEKTOPHIO CAMOPa3BUTHS HA OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUECHHE BCEH JKU3HU

OIIK-2 «CnocobeH TOHMMAaTh MPUHIUIBI PabOThI COBPEMEHHBIX HWH(POPMAIIMOHHBIX
TEXHOJIOTUH W TPOrPAaMMHBIX CPEJICTB, B TOM YHCJIC OTEYECTBCHHOTO NPOU3BOJACTBA, U
MCTIOJIB30BaTh MX NP PEHICHUH 3a/1a4 MPO(PECCHOHATLHON AESTEILHOCTHY

CopnepxaHue JUCUUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBA3aHHBIX C OCBOEHHEM
OCHOBHBIX TE€OPETUYECKHUX 3HAHUI, MOJYyYECHUEM YMEHHUI U BBIPaOOTKE MPAKTUUYECKUX HABBIKOB
B 00JacTH COBPEMEHHBIX CHCTEM KOMIIbIOTEpHOW TrpaduKd, METOJIOB MpEeACTaBICHUSI
rpaduuecKux HM300paKeHUH, TEXHOJIOTHH BH3yalW3allH, IPOIECCOB KOHCTPYHPOBAHUS H
npeoOpa3oBaHus TPEXMEPHBIX [€OMETPUIECKUX OOBEKTOB.

JlucuumiuHa ~— u3y4yaer — cnocoObl  PEaTMCTUYHOM — BU3yalu3alMM  TPEXMEPHBIX
KOMIIBIOTEPHBIX CIIEH C YYETOM OajlaHCca KauyecTBa U CKOPOCTH, a TaKKE€ COBPEMEHHbBIE MOJIXO/IbI,
IpUMeEHsIeMbIe TIPU MOAETMPOBAHNH, OCBEIICHUN U aHUMHUPOBAHUU TPEXMEPHBIX 00BEKTOB, IPU
KOMIIOHOBKE CIICH, CO3/IaHUM IIEHIEepOB W JH3aiiHe OOBEKTOB BU3yalbHOW WHGOpMAINH B
LEJIOM.

[IpenonaBanue AUCHUIUIMHBI TPEIyCMATpUBAET CleAyonme (OpMbI  OpraHU3AINH
y4eOHOT0 Tporiecca: JEKINH, JJabopaTOpHbIe pabOThI, CAMOCTOSITEIILHAS paboTa 00yJaroIerocs,
KOHCYJIbTaIIUH.

[IporpamMmoili AMCHUIUIMHBL NPETyCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJIA: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsl aTTecTalus B (popme 3K3ameHa.

OO0mass TpyJOeMKOCTh OCBOCHHUS JHUCUUIUIMHBI COCTABISICT 4 3a4eTHBIX CAUHUIGI, 144
Jaca.

S3bIK 00yYEeHHUS MO TUCIUILTUHE «PYCCKUID



1. IlepeuyeHb MJIAHHPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs N0 AUCHUIIHHE

1.1.  lenu npenonaBaHus AUCIUIUIAHBI

Lenpro mpernonaBaHus AUCUUIUIAHBI SIBISETCS TOJIy9€HUE CTYICHTAMH HEOOXOIUMBIX
3HaHWH, yYMEHUH M HaBBIKOB B OOJIACTH NPOEKTUPOBAHUS HMHTEPAKTUBHBIX HHTEp(heiicoB
KOMIIBIOTEPHON rpauKH, METOIOB MPEJICTABICHHS T€OMETPHUUECKUX U TpadruecKux 00BHEKTOB,
MaTeMaTU4YeCKUX W aJTOPUTMUYECKMX OCHOB HX IpeoOpa3oBaHus, CTPYKTYP TPEXMEPHBIX
JAHHBIX, CINOCOOOB WX BH3YaJIHM3allMM WM MPUMEHEHUS NPH TNPOSKTHPOBAHWU HPOTPaMMHOIO
obecnieucHusI.

1.2. JlucuMrinHa BXOJUT B COCTaB 00s3aTENIbHOM YacTH 00pa3oBaTeIbHON MPOrpaMMbl
BhIcIIero oOpazoBanus (manee — OI1 BO).

1.3. IlepedeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUYCHHS 10 TUCIIMIUTMHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMHU pe3yabTaramu ocBoeHus Ol BO.

B pe3ynbTaTe M3ydeHHs MUCIUIUIMHBI OOYYaIONIMICS JOJKEH 00JIaaTh CIICAYIOIUMU
KOMIICTEHITUSIMU WU MX YacTsAMU. KOMIETeHIIMU U MHAUKATOPBI UX JOCTH)KCHUS TIPUBEIICHBI B
Tabimue 1.

Tabmuma 1 — IlepeyeHb KOMIETEHITNI U UHAMKATOPOB MX JOCTHKEHUS

Kareropus (rpynmna) Koa v HamMeHOBaHUe Ko v HamMeHOBaHU e HHIUKATOPA
KOMIIETCHIIU U KOMIIETEHHM U AOCTHKEHUSI KOMIIeTEeHIIMH
YK-2 CnocobeH
onpenenars kpyr 3agad B | YK-2.3.3 3HaTh BO3MOKHOCTHU U
paMKax IOCTaBJICHHON OTpaHUYEHUS TPUMEHEHUS TU(POBBIX
IIeJIA ¥ BBIOMpATh WHCTPYMEHTOB Ul pELICHUS
YHuBepcanabHbIe
OITUMAJILHBIE CIIOCOOBI NOCTaBJICHHBIX 3a7a4
KOMIIETEHIIUU
HUX PEUICHUSA, UCXOAS U3 YK-2.B.3 B1aieTs HaBEIKAMH
HeﬁCTByIOHII/IX IIPaBOBLIX | MCITOJIB30BAHUSI un(prBHx CpEACTB It
HOPM, UMCIOIIHMXCS pElLeHHS TTOCTABJIECHHOM 3a/1aun
pECypcoOB M OrpaHUYEHUN
YK-6 Cnocoben
YIIPaBJISITh CBOUM
BPEMEHEM, BBICTPAUBATh
P ’ p YK-6.Y.2 ymets HaxXouTh UH(POPMALIHIO
YHuBepcaabHbIe Y pEaln30BbIBATH
Y UCHOJIb30BaTh HU(GPOBBIE HHCTPYMEHTHI
KOMIIETEHIIUN TPAEKTOPHIO
B LIETISIX caMOOOpa30BaHUs
CaMOpAa3BUTHUS HA OCHOBE
MPUHIMIIOB 00pa30BaHUS
B TEUEHUE BCEN KUZHU
OIIK-2 Crioco6en OIIK-2.3.1 3HaTh COBpEMEHHBIE
IIOHUMAThL NPUHIUIIEI I/IH(I)OpMaIlI/IOHHI)IC TCXHOJIOT'MHU 1
paboThl COBPEMEHHBIX MIPOrPaAMMHBIE CPEJICTBA, B TOM YHUCJIIE
I/IH(bOpMaHI/IOHHI)IX OTCYCCTBCHHOI'O ITPOMU3BOACTBA, ITPU
TEXHOJIOTUN U perieHny 3aaaq npodeccuoHaIbHON
MIPOrpaMMHBIX CPEJICTB JEeATEIbHOCTH
O6menpodeccroHanb- porp p ’
B TOM YHCIIE OIIK-2.Y.1 ymeTs BEIOMpPATH
HbIE KOMIIETCHLIUN
OTCYCCTBCHHOT'O COBpPEMEHHbIE HH(OPMAIIMOHHBIE
OpoOu3BOJACTBA, U TEXHOJIOTMH U IIPOrpaMMHBIC CPEJICTBA, B
HUCIIOJIb30BATh MX IIPH TOM YHCJI€ OT€YECTBEHHOTO
pCUICHNHA 3a71a4 pOM3BOJICTBA, IIpU PCIICHUHU 3a1a4
npogeccHoHaTbHON npodeccnoHabHON IeITeTHhHOCTH
ACATCIBEHOCTH OIIK-2.B.1 BnajeTh HaBbIKAMU




IIPUMEHEHHsI COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHH U
MIPOrpaMMHBIX CPEICTB, B TOM YHUCIIE
OTEYECTBEHHOI'0 IIPOU3BOJICTBA, IIPU
peleHnt 3a1a4 npogpeccuoHaIbHON
JEATEIbHOCTH

2. Mecto mucuunimebl B ctpykrype OIl
JlucuuniuHa MOKeT 0a3upoBaThCs Ha 3HAHMAX, paHee NMPHOOPETEHHBIX OOYYaIOIIMMHUCS
IPU U3YyYEHHUH CIIETYIOUMX AUCHUIIINH:
— «Matemaruka. AHQJIMTHYECKAsi TEOMETPHs U JIMHEWHas anreopay;
— «Mudopmartukay;
— «OCHOBBI TPOrPaMMHUPOBAHUSIY.
3HaHUs, TMOJYYCHHblE NPU M3YYEHUM MaTepuasia JaHHON JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOATEJILHOE 3HAYE€HUE, TaK U MOT'YT UCIIOJIb30BATHCSA IIPU U3YUEHUH APYTUX AUCLUILINH:
— «[IpuknanHbpie METOABI ONITUMU3ALIUNY,
— «MyJsbTUMEINA TEXHOJIOTUNY,
— «udposas ob6paboTka aymuo U BUIEO UHPOPMALINY.

3. O0beM U TPYA0EMKOCTH AU CIIMILIMHBI

JlanHbpie 00 oOmIeM 0o0beMEe TUCIUIUIMHBI, TPYJAOEMKOCTH OTACILHBIX BUIOB Yy4eOHOM
paboTHI M0 AUCHUTUTHHE (M paclpeie]IiCHHE dTOW TPYTOEMKOCTH 110 CEMECTpaM ) TPEICTABIICHBI B
Tadaure 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh JUCIIUITITNHBI

TpynoemkocTb o

Bup yueOHo# padoThI Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemxocmo oucuyunaunst, 3E/ (4ac) 4/ 144 4/ 144

U3 nux uacoe npakmuqeawﬁ n0020MmMoeKu

Ayoumopnuie 3anamus, BCETo 4ac. 68 68

B TOM 4YUCIJIC:

nexmuu (JI), (dac) 34 34

npakTuueckue/ceMurapckue  zanatus - (I13),

(gac)

nabopatopHslie paboTsl (JIP), (vac) 34 34

KypcoBoii mpoekT (padora) (KII, KP), (uac)

sK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (4ac) 40 40

Buo npomesicymounoni ammecmayuu. 3a4er,

madd. 3auet, sx3amed (3ader, Audd. 3aq, Dk3.**) I3, I3,

*k o
Hp HUMCUYaHHEC: KaHIAWIATCKHUU 3K3aMCH




4. Conep:xaHue JUCIUIINHBI

4.1. PacnpeaeneHue TPyA10eMKOCTH IMCIUILIMHBI M0 pa3feiaM U BUIAM 3aHATHH

Pa3116m)1, TEMbI JUCHUIIIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B TaGJII/IIIG 3.

Tabnuna 3 — Pa3gensl, TeMbl TUCIUIUIUHBL, UX TPYIOEMKOCTh

3
Jlexknuu JIP KII | CPC
Pa3znesibl, TeMBbI AU CHUTITTHHBI (C3)
(4ac) (4ac) | (gac)| (uac)
(4ac)
Cemectp 6

Pa3nen 1. OcHOBHBIE acTIEKTBHI KOMIIBIOTEPHOI 4 4
rpauku
Paznen 2. Cuctembl KOOpAUHAT, TEOMETPUUIECKHE
peoOpa3oBaHus U MPOSKIIMH B KOMITBIOTEPHOM 4 6 6
rpaduke
Paznen 3. Moaenu reoMeTpudecKux 0ObEKTOB, UX 4 4 6
BUJIBI U CBOKCTBA. CTPYKTYphI TAaHHBIX
Pasnen 4. LiseroBsie Mmonenu. Bocripustue niBera
yeJIOBEKOM. MOIENTN U METOIbI OCBEIIECHUA. THUIEI 6 4 8
HMCTOYHUKOB CBETa
Pa3nen 5. Metozp! noBslieHUs peanucTuyHoctu 3D-
ClUeH npu Buzyanuzauuu. Co3naHue MaTepualioB U 6 8 6
TEKCTYpHUPOBAHUE
Paznen 6. Tpuanrynsuus. MeTopl onTUMHU3aUN
NPEJCTAaBICHUS TEOMETPUUECKOM U IrpaduuecKoit 6 8 6
uHpOpMaIU
Paznen 7. AnnmapaTHo-IiporpaMMHBIE CPEACTBA U 4 4 4
CTaH/IapPThl KOMITLIOTEPHOMN TpaduKH.
Uroro B cemectpe: 34 34 40

Htoro 34 0 34 0 40

[IpakTUyeckast HIOArOTOBKA 3aKJIFOUAETCS] B HETIOCPEICTBEHHOM BBITIOTHEHUH
00y4aroLMMUCS ONpeAeSIEHHbIX TPYI0BbIX QYHKIUH, CBSI3aHHBIX ¢ Oy Ty1eit

poeCCUOHATTLHON AEATEIbHOCTHIO.

4.2. Copep:xaHue pa3/ieJioB M TeM JIEKIMOHHBIX 3aHATHH

ConepmaHI/Ie pa3aciioB U TCM JICKIHHUOHHBIX 3aHATHH IMPUBCJCHO B Ta6J'II/II_Ie 4.

Tabnuna 4 — CoaeprkaHue pa3AesoB U TeM JIEKIIMOHHOTO IHKJIa

Homep .
Ha3Banue u coaep:kanue pa3aesioB U TeM JIEKIIMOHHBIX 3aHATHI
pasjaenaa
Tema 1.1. OcHOBHBIE LIENH U 3a/1a4¥ JUCHUILUIMHBL. [IoHsATHE reoMeTpruyecKkoro
1 o0beKTa U rpaduueckoro u3odpaxenus. Buasl komnsrotepHoit rpaduku: 2D, 3D,

KOMITLIOTEPHOU TpaduKk.

dpakranbl. OnpeneneHus 1 0COOEHHOCTH PACTPOBOM M BEKTOPHOM rpaduKy.
TpexmepHasi 1 HHTEpaKTHBHAsI KOMIIbIOTEepHAs Tpaduka. OOmacTi MpUMEHEHHS

Tema 1.2. OcoOESHHOCTH 3pUTEIHHON CHCTEMBI YEIOBEKA PU BOCIIPUATHN




MMPOCTPAHCTBA. KOHI_[eHTyaJ'H:HaH MOJCIIb 3D'CI_ICHBI. Mogenb KaMCphI.

Tema 2.1. Cucremsl koopauHat. @akTops! KIaccu(puKauy reoMeTpUIecKuX
npoekiyid. OCHOBHBIE BUBI IPOEKLINI: IEHTPAJIbHbIE U NIapajuIeIbHbIE.

Tema 2.2. 'eomerpuueckue npeodbpazoBanusi: AppuHHbIE TPeoOpazoBaHUs,
npeoOpa3oBaHus MPOCTPAHCTBA, OJHOPOIHBIE KOOPANHATHL. MaTpudHOe
npecTaBiIeHne MpeoOpa3oBaHuil Ha TUIOCKOCTH U B IpocTpaHcTBe. Kommosumus
npeoOpa3oBaHui.

Tema 3.1. Monenu reoMeTpuueckiux 00bEKTOB, UX BUIbI U CBOMCTBA. Bhimykiibie
MHOFOerJ'H)HI/IKI/I nu MHOFOFpaHHI/IKI/I. MO)IGJ'II/I I[ByMepHI)IX O6’I)GKTOB:
KOOpJIMHATHBIE, aHATUTHYeCKe. MoIen TpeXMEPHBIX 00bEKTOB: KapKaCHBIE,
CILIOIIHEIC.

Tema 3.2. Crnaiinbl u kpuBbie be3pe. CriocoOb! OTY4YeHUS TEOMETPHUECKUX
00bexToB. [lmaToHoBHI Tena. CTPYKTYpBI JAHHBIX TE€OMETPUYECKUX OOBEKTOB.

Tema 4.1. OcoOeHHOCTH 3pUTEIHHOIN CUCTEMBI YEIOBEKa, BOCHIPUSTHE LIBETA.
KoaupoBanue 1Bera, anbda-kanai. L[BeToBbie MOIEIM KOMITBIOTEPHOH rpaduKu
(RGB, CMYK). ILlgerossie mpoctpanctsa (HSV, HSL, XY Z).

Tema 4.2. Mojaenu u MeTOAbI OCBeLIEeHUA. JIoOKapHast MOJEIb OCBEIICHU. TUIIbI
HWCTOYHUKOB CBETa. 3akpaimBaHue no meroaam I'ypo, @onra u baunna-donra.
IToHsATHE HOpMAJIEH.

Tema 4.3. Monienu u MeTO/1bI I100AILHOTO OCBEILIEHUSI: TPACCUPOBKA JTydel, METOJ
U3Ty4YaTeNbHOCTH, cToXacTudeckue Mmetoasl Monte-Kapno, poToHHbBIE KapThI.

Tema 5.1. Onpenenenuie v pa3HOBUIHOCTH TeKCTyp. HamoxeHue Tekctyp.
TexcTypHBIE KapThl ¥ Pa3BEPTKH.

Tema 5.2. Anroputmbl critaxuBanus (anti-aliasing) nzobpaxxenuit u pubTpanuu
TEKCTyp: OWIMHEHHAs, TPHUIMHEHHAS, aHU30TPOITHASI.

Tema 5.3. CriocoOblI MOBBIIIEHUE PEATUCTUIHOCTH U300paskeHUH. DPPeKTr
BU3yanu3auu. ATMochepHbie U onTuIecKue dPPeKThl.

Tema 6.1. [TorsTHE TPHAHTYIAINN. AJTOPUTMBI TPUAHTYIISIUH. TPHAHTY AN
[enone u e€ peanuzanus Ha npakTuke. [IpuMepsl UCoONb30BaHNS TPUAHTYIISIIUH.
Tema 6.2. AnropuT™Mbl OTCEUEHHS 110 OKHY IpoeKuu (anroputmsl Cazepienna).
JIBymepHOE U TpEXMEPHOE OTCEUEHUE (OTHOCUTEIBHO BUAUMOIO 00bemMa
MUPAMUJII BUIUMOCTH).

Tema 6.3. [IpeacraBieHue OTHOMICHUH 1O TITyOHHE (AITOPUTM XY0’KHHUKA,
anroput™ Z-0ydepa). Y naneHue HeBUIUMBIX TpaHeld, pdep U MoBEpXHOCTEH
(anrOpuTM TUIABAOIIETO TOPU30HTA, AITOPUTM Pobeprca).

Tema 7.2. Oransl 3D-konBeiiepa. [lonsTHe, 33024l U Pa3HOBUIHOCTH ILIEHIEPOB.
PacTpoBble onepanuu Ha KOHBEHeEpE.

Tema 7.3. YcTpoiicTBo 1 pabota rpaduueckoro nporeccopa. AmnmaparHas
peanmu3anus rpadgudeckux GyHKIUN. BepmHHbIE U TUKCETBHBIE MTPOIECCOPHI.

4.3.

IIpakTnyeckne (ceMHHApPCKHeE) 3AaHATHS

TeMbl MPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb IPUBCACHLI B Ta6m/1ue 5.

Tabnuua 5 — [IpakTHUECKUe 3aHATUS U UX TPYJOEMKOCTh

Ne
n/n

Ne
Tembl mpakKTHYECKUX ®opMbBI IPAKTHYECKHX TpynoemkocTs, pasziena
3aHATHH 3aHATHH (uac)
JMCIHIT




JINHBI

VY4eOHBIM MJIaHOM HE IPEyCMOTPEHO

Bcero

4.4, JlaGopaTopHble 3aHSITHSI

Tembl 1a00PAaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEIEHBI B TabnuIe 6.

Tabnuna 6 — JlabopaTopHble 3aHATUS U UX TPYAOEMKOCTh

T Ne
oeM
Ne pya pa3nena
HaumenoBanue 1adopaTopHbix pador KOCTb,
n/n AU CLIUIT
(uac)
JIMHBI
Cemectp 6
1 | Pabora ¢ npuMUTHBaMH, OJUTOHAIILHOE MOJIEJINPOBAHUE U 4 2
NpUMEHEHHE MOTU(PHUKATOPOB.
2 Co3znanue cloXHbIX 00BEKTOB MPH MOMOIIH JIUHUHN. Jlornueckue 6 3
OTepaluu ¥ TUPAKUPOBAHNUE OOBEKTOB.
OcBelnieHue CiieHbl, padboTa ¢ MaTepralaMi U TEKCTYpUPOBAHUE. 4,5
AHMManus reoMeTpuuecKux 00bEKTOB U MaTEpPUAIOB U 5
BU3yaJTU3aIHsl CIICHBI.
5 | Pa3paboTka MHTEpaKTHBHOTO MpuiiokeHus B Unity ¢ 6 2,4
APXUTEKTYPHBIM COOPY>KEHUEM.
6 | M3yueHue pu3n4eCcKUX CBOHCTB OOBEKTOB U MX B3aUMOJICHCTBUS 6 6, 7
B Unity.
Bcero 34
4.5. KypcoBoe npoeKTHpPOBaHUe/ BbINOJHEHHE KYpcOBOii padoThl

Y4eOHBIM TJIAHOM HE MPEyCMOTPEHO.

4.6. CamocrosiTe;ibHasi padoTa 00y4yaroHXCA

Bunbr camocTosTenbHOM pabOTHI U €€ TPYA0EMKOCTh IPUBEACHBI B TAOTHIIE /.

Tabnuna 7 — Buabl camocTosiTeNbHOM paboThl U €€ TPYI0EMKOCTh

Bua camocrosiTeqIbHOM padoThI B:;rco’ Cemectp 6, uac

1 2 3

W3yueHne TeopeTHIecKkoro Marepuana
12 12

qucuuruinael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 8 8
[TonroroBka Kk TeKyIemMy KOHTPOJIIIO 5 6
ycrnieBaemoctH (TKY)
Brmonunenue pedepara (P)




Homamnee 3aganue ([3) 6 6

KontponsHnbie paboTs! 3a0unnkoB (KP3)

[ToaroroBka Kk MpOMeEKyTOUHON

arrectaruu (I1A)

8 8

Bcero: 40 40

5. Hepeqeﬂb y‘leﬁHO-MeTOI[H‘leCKOFO odecreyeHHUs AJIs1 CAMOCTOATEIbHOM paﬁoTbl

y‘-Ie6H0'M€TO,Z[I/I‘-I€CKI/I€ MaTcpualibl

yKa3aHbl B IL.0. 7-11.

00y4yamuXxcs Mo JMCHUILINHE (MOTYJIIO)

TUTS

CaMOCTOSTEIbHOM pa6OTBI

o0y4armuxcst

6. IlepevyeHb MeYATHBIX U YJIEKTPOHHBIX YYeOHBIX H3TAHUIM

[lepeueHb nMevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI NpuBEAEH B Tabuule 8.

Tabnuna 8 — [lepeueHb nmeyaTHBIX U AIEKTPOHHBIX YUEOHBIX W3TAHHIMA

KomuectBo
Ilndp/ 3K3EeMILISIPOB B
Bbubamorpaguyeckas ccpblika oud/moreke (Kpome
URL anpec JIEKTPOHHBIX
IK3EMILIAPOB)
YK Hukymnun E. A. KomnbrorepHas rpaguxa.
681.327.11:003.6(075 | Monenu u anroput™bl. Y4. [Tocobue. —
3) WznarensctBo Jlans, 2017. — 708c.
ISBN: 978-5-8114-2505-1
YK 004.5 + 741 Bbopeckos A. B., llukun E. B. KomnbrotepHas
(075.32) rpaduka: yuebHuk u npaktukym aius CIIO —
BEK 32.973.26 N3a. ¥Opaiit, Mocksa, 2019. — 219c.
IND) ISBN 978-5-534-11630-4
YK 004.0 MonennpoBaHu€e CII0KHBIX TPEXMEPHBIX CIIEH 50
BEK 32.973.26-018.2 | B makere 3ds Max: y4e0.-meroa. mocodue / [l
A. Bynrakos. — CII16.: 'VAIL 2021. — 199c.
B90
YJIK 004.92 OcHoBBI pa3pabOTKH UHTEPAKTUBHBIX 3D- 50

BbBK 32.973.26-018
590

npuinokeHui Ha aprkke Unity: yue0. mocobue
/ 1. A. Bynrakos, E. E. Maiin, H. H.
Pemernukosa. — CI16.: T'YAII, 2021. — 137c.

YK 004.427
BbBK 32.973.26-018.2
I'e8

lNopenuk A. I'., Bacunsesa 1O. [1.
Camoyuurens 3ds Max 2022 — U3a. BXB-
[TerepOypr, CI106, 2023. — 544c.

ISBN 978-5-9775-1721-8

bbK 32.973.2 Xacc @. IpakTuyeckoe mocobue Blender 3.0
YIK 004.94 Ui o0uTeNel U mpoecCHOHANOB.
%99 Mopenunr, anumanus, VEX — Conon-Ilpecc,
2022. —300c.
ISBN 978-5-91359-485-3
YK 004.9 Maiik [eiir. Paspa6otka urp Ha Unity 2018 3a




BBK 77.056¢.92 24 yaca. — bombopa, Mocksa, 2020r. — 466c¢.
27 ISBN 978-5-04-105963-7

7. IlepeyeHb IJIEKTPOHHBIX 00Pa30BaTEIbHBIX PeCypPcoB HH(OPMALUOHHO-
TeJIEKOMMYHUKAIMOHHO ceTn « AHTEepHEeT»

[Tepedenn IJIEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB MH(POPMAIIMOHHO-
TEJICKOMMYHHUKAITMOHHOW cetn «VHTepHEeT», HEOOXOAMMBIX I OCBOCHHUS JUCIUTUTHMHBI
npuBeseH B Tadnuie 9.

Tabmuua 9 — IlepeyeHb SIEKTPOHHBIX OOPa30BaTENIbHBIX PECYpPCOB HHGPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «HTepHET»

URL aapec HaumenoBanue

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

https://videoinfographica.com/blender-tutorials/ | becrmathsie ypoxu o Blender na caiire
videoinfographica

http://3deasy.ru Vpoku 3ds Max 1yist HaYrHAFOIIHX
https://younglinux.info/blender/course Beenenue B Blender. Kypc a1 HaunHarommx
https://docs.unity3d.com/Manual/index.html PykoBojctBo monb3oBaresst Unity

https://docs.unity3d.com/Manual/ScriptingSecti | Paspa6otka crienapues B Unity (C#)
on.html

https://itproger.com/course/unity Cosnanue urp Ha Unity /U1 HaUWHAIOIIKX.
Buneoypoku

https://www.math10.com/ru/geometria/geogebra | Geogebra — 6ecraTHoe oH-IaiH
/geogebra. html TFeOMETPUIECKOE TIPUIIOKECHHUE

8. Ilepevyenb HH(OPMAIMOHHBIX TEXHOJIOT Wil

8.1. TlepeueHb NPOrpaMMHOTO OOECICUEHHS, HCIOJIB3YEMOTO TMPH OCYIIECTBICHUH
00pa30BaTeNBLHOTO MPOIEcca MO TUCIUILTHHE.

[lepeueHp MCTIOIB3YyEMOTrO MPOrPAMMHOTO oOecriedeHus npeacTanieH B Tabnuie 10.

Tabnuua 10 — [Tepeyens nporpaMMHoOro odecneyeHus

Ne ni/m HanmenoBanue

1 Blender 4.3 unu HOBEE

Autodesk 3ds Max 2023 wnu HOBee

Unity 2022.3 LTS wiu HOBee

2
3
4 Microsoft Visual Studio Community 2022 unu HoBee
5 Paint.NET 5.1.4 wiu HoBee

8.2. llepeueHp  WH(POPMAIMOHHO-CIIPABOYHBIX  CHUCTEM,  HUCHOJb3YyEeMBIX  IpHU
OCYILECTBIIEHMH 00pa30BaTEIbHOTO MPOLEcca MO AUCLHUIINHE

[lepeueHp ncnonb3yeMbIX HH(OOPMALMOHHO-CIIPABOYHBIX CUCTEM IPEJCTaBICH B TaOnuLe
11.



https://videoinfographica.com/3dsmax-tutorials/
https://videoinfographica.com/blender-tutorials/
http://3deasy.ru/
https://younglinux.info/blender/course
https://docs.unity3d.com/Manual/index.html
https://docs.unity3d.com/Manual/ScriptingSection.html
https://docs.unity3d.com/Manual/ScriptingSection.html
https://itproger.com/course/unity
https://www.math10.com/ru/geometria/geogebra/geogebra.html
https://www.math10.com/ru/geometria/geogebra/geogebra.html

Tabnuua 11 — [lepeyeHr HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHUYeCKas 0a3a

CoctaB  MaTepuanbHO-TEXHUYECKOM  0a3pl, HEOOXOIUMON Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO NpoIlecca Mo TUCIUIUIMHE, MTPEICTaBIeH B Tadmuie 12.

Tab6muna 12 — CocraB MaTepHaIbHO-TEXHHYECKOM 0a3bl

Ne HaunMeHoBaHMe COCTABHOM YaCTH MAaTepPUAJILHO- Homep ayauropuu
n/n TeXHUYeCKOoi 0a3bl (mpu HeoOXOAUMOCTH)
MynbTHMeIUiHAS JISKIIMOHHAS ay TUTOPHUS 53-07, 32-04

2 | Cnenmanu3upoBaHHas KOMITBIOTEpHAs J1abopaTopust 52-09, 52-17

10. OueHoYHBbIE CPeACTBA IS MPOBEIEHUsI MPOMEKYTOUHOM aTTeCTAMI

10.1. CocTaB OIIGHOYHBIX CPEACTB JUISI TIPOBEACHHUS IPOMEKYTOUYHOM aTTeCTAIUN
oOyuaronmxcs 1o AUCHUIUINHE pUBeAeH B Tabnuie 13.

Tabnuua 13 — CocTaB OLIEHOYHBIX CPEJCTB JUIs MPOBEJCHUS IPOMEKYTOUHON aTTecTaluu

Bua npome:kyro4Hol aTTecranumn IlepeyeHb OLIEHOYHBIX CPEACTB
DK3aMeH » CHHUCOK BOIPOCOB K DK3aMEHY
» DK3aMeHalMOHHbIE OUIETHI
> 3anaun
» Tectol

10.2. B kauecTBE KpHUTEpUEB OLEHKH YpPOBHS CPOPMUPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMI O0YyYaromuMuCs TPUMEHSeTCsl S-0ayuTbHasl IIKana OIEHKH Cc(hOpMHPOBaHHOCTH
KOMIIETEHLIU, KoTopas npuBejaeHa B Tabnuue 14. B Teyenue cemectpa MOXKET HCIIOJIb30BAThHCA
100-0annpHast ~ mKana  MOAYJNBbHO-pEHTHHIOBOM  CHUCTeMbl  YHHBEpPCUTETa,  IpaBUIIa

HCIIOJIb30BAaHUsI KOTOPOHM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMATHBHBIM AKTOM
I'VAIL

Tabnuna 14 — Kpurepun onieHKU ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIINI

OneHka KoMIeTeHIUN

XapakrepucTuka c(pOpMHUPOBAHHBIX KOMIIETEHIMIA
S-0aIbHas KA

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepuar;
— YBEPEHHO, JJOTHYHO, TIOCJIEAOBATEILHO U TPAMOTHO €T0 U3JIaraer;

— OMHUpasiCh HAa 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHOW IJUTEPATYpHI,
TECHO MPUBSI3BIBACT YCBOCHHBIC HAYYHBIC MOIOKEHHUS C MIPAKTHIECKOI
«3a9TCHO» JIeSTEIbHOCTBIO HATIPABIICHHS;

«(OTJIMYHO»

— yMeJI0 00OCHOBBIBACT U apTYMEHTHUPYET BBIJIBUTAEMbBIC UM HJICH;
— JIeNaeT BBIBOALI U 000OIIEHHUS;
— CBOOOIHO BJIa/IC€T CUCTEMOM CIIeUATN3UPOBAHHBIX TTOHSITHIA.




OneHka KOMIIETEHIUH .
XapakTepucTuka copMHPOBAHHBIX KOMITETEHIHIA
S-0aIbHas KA
— oOyJaromuiicss TBepI0 YCBOWII MPOTPAaMMHBIN MaTepual, TpaMOTHO U
M0 CYIIECTBY U3JaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTYyPHI;
— HE JIONYCKAaeT CyIIECTBEHHBIX HETOYHOCTEH;
«XOPOILIO .
— YBSI3bIBAE€T YCBOEHHBIE 3HAHUSA C MPAKTUUYECKOM JEeATEIbHOCTHIO
«GAUTEHO» HATPABJICHNS;
— apryMEHTHUPYET Hay4YHBIE MOJIOKECHHUS,
— JIeNaeT BBIBOJBI U O0OOIICHNUS,
— BJIQJICET CUCTEMOM CIIEUAT3UPOBAHHBIX MTOHATHA.
— o0Oy4aromuiicss yCBOMJI TOJBKO OCHOBHOWM IpPOrpaMMHBIN MarepHal,
M0 CYLIECTBY H3/IaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yJIOBIIETBOPHUTEIIHLHOY .
— UCTIBITBIBAET 3aTPyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHHMA
«3a4TCHO» HaIpaBJICHUS;
— c1ab0 apryMEHTUPYET HayJHbIC TI0JI0KCHHS,
— 3aTpyaHsAeTCs B (DOPMYJIIMPOBAHUH BBIBOJIOB U O00OIICHHUI;
— YaCTUYHO BIAJCET CUCTEMOMN CIICIIMATN3UPOBAHHBIX MOHITHH.
— oOydaromuiicss He YCBOWJ 3HAYUTENBHONW YacTH MPOTrPaAMMHOTO
Marepuana;
— JIONyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IPHU
(HCYOBICTBOPUTEIEHOY | 3 ccmoTpeHny TIpo6IieM B KOHKPETHOM HaIPaBIICHNN;
«HE 3a4TEHO» o
— UCHBITHIBAET TPYTHOCTU B MPAKTUUECKOM IPUMEHEHUU 3HAHUMH;
— HE MOXET apryMEHTUPOBATh HAYYHBIC TTOJIOKEHUS;
— He (GOpMYIIUPYET BHIBOJIOB U 0000IIIEHUT.

10.3. TwumnoBbie KOHTPOJIbHBIC 3aJaHUS WIIM MHBIE MaTepUaIbl.
Bormpocs! (3amaun) mist sKk3aMeHa npecTaBieHsl B Tabmunax 15.1 u 15.2.

Tab6nuna 15.1 — Bompock! A7st yCTHOTO 3K3aMeHa

Ne Kon
IlepeyeHb BONPOCOB /IS IK3aMeHA
n/n HHIMKATOpa
1 | [ToHsATHE O TEOMETPHUECKOM 00BEKTE, rparuecKoM H300paskeHUN YK-6.Y.2
2 | Bekropnas rpaduka. OnpeneneHrie, OCHOBHBIE ITApaMeTpPhI, TPAMEPHI OIIK-2.V.1
3 | Moaenu 00beKTOB TpEXMEpHOH rpaduku YK-2.3.3
4 | PactpoBas rpaduka. OnpeneneHne, OCHOBHBIE TTapaMeTPhl, TPUMEPHI YK-2.3.3
5 | Buasl cucremM KOOpIMHAT U CTIOCOOBI MX MPEOOpa30BaAHHS OIIK-2.3.1
6 | JexaproBa cuctema koopauHat. Onepanuu Haja BeKTopaMmu B JekaptoBoit | OITK-2.V.1
cucTeMe KOOpIuHaT
7 | [lonspusble cucteMbl KoopauHaTt. [lepexoa OT moJISIpHBIX KOOPAUHAT K OIIK-2.V.1
JIEKapTOBBIM
KonuenryansHas Mmoaens 3D-cuenst VK-2.3.3
Mopenp kamepsl. Turbl mpoenupoBanus kamep B 3D-criene OIIK-2.3.1
10 | Ad¢dunnsie npeoOpazoBanus. Buasl adpdhuHHBIX IpeoOpa3oBaHuil YK-6.Y.2




11 | DkBUBaJCHTHBIE TeOMeTpUUICeCKUe mpeodpa3oBanus. OnpenereHue u OIIK-2.V.1
IPUMEHEHNE
12 | AkcoHOMEeTpUYEeCKUE NMPOESKIUU. BUIbl, IPUHILIUIIBI IOCTPOEHUS, OIIK-2.Y.1
MaTpUYHOE Mpe/ICTaBICHUE
13 | IMapamnensHbie Mpoekuru. OCHOBHBIE BU/bI, IPUHIIUIIBI TOCTPOSHHUS OIIK-2.3.1
14 | IlepcnexTuBHBIE MPOEKUMU. BHUbI, MPUHIUITBI IOCTPOEHUS, MATPUIHOE OIIK-2.V.1
npecTaBiIeHue
15 | IIpeoGpa3oBanus Ha MIIOCKOCTHU: BHUJIbI MpeoOpa3oBaHuii, aHanuTrdeckoe | OITK-2.B.1
¥ MaTPUYHOE ONMCAHUS, KOMITO3UIIHS
16 | IIpeoOpa3zoBaHus B MPOCTPAHCTBE: BUBI MPEOOPA3OBAHUH, OIIK-2.B.1
aHAJIMTUYECKOE U MAaTPUYHOE ONMCAHUS, KOMITO3ULIHS
17 | OnHopoanbie KoopauHaThl. [IpuunHbl BBeIeHUS 0AHOpOAHBIX koopauHaT | OIIK-2.3.1
18 | Mopnenu onMcaHus T€OMETPUIECKIX 00beKTOB. I 1aToHOBEI Tena OIIK-2.3.1
19 | KapkacHble MOJIeNI T€OMETPUIECKIX 00BEKTOB OIIK-2.3.1
20 | Crutaiinel. Kpusbie besbe YK-2.B.3
21 | I'panuunoe mpezcraBieHre oobexToB (B-rep) OIIK-2.3.1
22 | KoHcrpykruBHOe 610uHOE nipezcTaBieHne 3D-00bekToB. bynesbl [1K-2.B.1
orepanuu
23 | OcoOEHHOCTH 3pUTEIBHOM CUCTEMBI YeJIOBEKa NPU BOCHIPUSATUH LIBETA OIIK-2.3.1
24 | 1IBeTOBBIC MOJICNIM M UX KJIACCU(PHUKALINS YK-2.3.3
25 | lIBeTOBbIe NAJUTPBI U KOJUPOBaHHE [BeTa. Anb(a-KaHal YK-2.B.3
26 | AnuTuBHAS U CyOTpaKTHUBHAS I[BETOBBIC MOJICITH OIIK-2.3.1
27 | LsetoBbie mpoctpanctea HSB, HSL OIIK-2.3.1
28 | JlokanbHas MOJENb OCBEIICHUS. THUIIBI ICTOYHUKOB CBETA YK-2.3.3
29 | leroBas CIE nuarpamma: onucanue U 001acTi MPUMEHEHHS OIIK-2.3.1
30 | Mogens auddy3Horo otpaxenus JlambGepra OIIK-2.3.1
31 | Paznmuums mozeneit 3akpammBanus ['ypo u @onra OIIK-2.3.1
32 | Monens 3epKajgbHOTrO oTpaxkenus OoHra OIIK-2.B.1
33 | I''moGambHOE OCBEICHHE TT0 METOAY TPACCUPOBKH JTyUuei YK-2.B.3
34 | Meron m3nyyarenbHoctH (Radiosity) OIIK-2.Y.1
35 | CroxacTuueckue anroputMel Buzyanuzanuu Monte-Kapno. TpaccupoBka | YK-2.B.3
yTH
36 | Anroput™mbl TpUaHTyISAIUK JlenoHe OIIK-2.3.1
37 | JoGaBnenue Touek B TpuaHryssiuio Jemone (cnocoos! nunexkcuponanus) | OIMK-2.3.1
38 | Orceuenne 1Mo okHy BbIBOJIa. OCHOBHBIC aJITOPUTMBI YK-2.B.3
39 | Otceuyenue no nupamue BUAUMOCTH. OCHOBHBIE aITOPUTMBbI OIIK-2.V.1
40 | Ipununst paboTel Z-0ydepa. Uepapxuueckuii Z-0ydep OIIK-2.B.1
41 | YopaBnenue TekcTypupoBanueM. Hanoxenue Tekctyp YK-2.3.3
42 | Texctypuble kaptsl 1 UV-pa3BepTku YK-2.3.3




43 | CrocoObl pUIbTPALK TEKCTYP OIIK-2.Y.1

44 | bazoBsie criocoOwl anumaiuu 3D-ciieHsl. PaboTa ¢ kamepoit OIIK-2.3.1

45 | CriaxuBaHue pparMeHTOB (IPOCTPAHCTBEHHBI 1 BPEMEHHOM OIIK-2.3.1
AQHTHUAJIbSICHHT)

46 | OcHoBHBbIC dTansl 3D-koHBeHepa OIIK-2.B.1

47 | Pactepuszanus U pacTpoBble onepauuu Ha 3D-koHBeiiepe YK-6.Y.2

48 | Uleiineps! (BeplIMHHbIE, MUKCEIbHbIE). OmpeiesieHue 1 OCHOBHbBIE OIIK-2.3.1
byHKIIIH

49 | OOmme mpuHIMITB PadOTHI Tpad)UIECKOro Mpoieccopa OIIK-2.3.1

50 | Bydep tpadapera (Stencil): onpenenenue u o61acTu NPUMEHEHHUS YK-2.3.3

Tabmuma 15.2 — Borpock! s 6ui-dk3aMeHa
Ne Kon
IlepeuyeHb BOPOCOB 1151 3K3aMeHa

n/n HHAUKATOPA
[lepeuncnute 3a1a4u KOMIBIOTEPHOM rpaUKy U CMEXHBIX JUCLUIUINH YK-6.Y.2
HazoBuTe 0CHOBHBIE XapaKTEPUCTUKH PACTPOBOTO M300paKeHHS YK-2.B.3
Kakas unpopmarms HeoOXoauMa i1 TOCTpoeHus 1BymepHoro oobekra | YK-2.B.3
BEKTOPHOM rpaduku
Kaknmu cBoiicTBaMu JTOJKESH 00JIaIaTh IMOJMTOH B TpEXMepHoU rpaduke | YK-2.3.3
Kakue 00bexThl TpEXMEPHOH rpad)KH ONMUCHIBAIOTCS MPU ITOMOLIH VK-2.B.3
HOBEPXHOCTHOW MOJIENH

6 | Kakue o0beKxThl TpEXMEPHOH rpa)Ku OTHOCATCS K CILIOUIHBIM TeJIaM OIIK-2.3.1
(MMEerOT BHYTPEHHHUM 00bEM)

7 | Kak B TekcTOBOM BHJIE 3amucaTh HHPOPMAIHIO, HEOOXOAUMYIO U YK-2.B.3
JOCTaTOYHYIO JUIsl IOCTPOEHUS TPEXMEPHOTO MOJUTOHAIIBHOTO 00bEKTa
[lepeuncaure xapakTepucTuku JlekapToBOil cCUCTEMbI KOOPUHAT YK-6.Y.2
Kax onpenensiercst monoskeHue HEKOTOpoi Touku P B JlekapToBoii OIIK-2.3.1
cucTeMe KOOpIUHAT

10 | Kak ompezernsieTcst mojiokeHre HEKOTopoi Touku P B mossspHoit cucteme | OITK-2.B.1
KOOpAMHAT Ha TUIOCKOCTH

11 | Yro nomy4urcs pu BEKTOPHOM IIPOU3BEICHUU JBYX PaJUyC-BEKTOPOB YK-2.3.3
aub

12 | Kakas onepauus HaJl panyC-BE€KTOpPAMHU MO3BOJIIET HAUTHU PACCTOSTHUE OIIK-2.B.1
MEXIY IBYMS TOUKaMH

13 | IlepeuncnauTe cCUCTEMBI KOOPUHAT, UCTIOJIb3yeMbIe B TpEXMepHOH ciieHe | YK-2.3.3
IpU BU3yaIU3alun

14 | Yro BriIrOuUaer B cedst Mmonenb 3D-ciieHbl OIIK-2.3.1

15 | Yro Takoe onopHas Touka oObekTa. J{j1s yero oHa Hy>kKHa OIIK-2.3.1

16 | Kakue jaBa Tumna kamep ucroiib3yrores B 3D-rpaduke. Uem onn OIIK-2.V.1
OTIIMYAIOTCS

17 | VI3 yero cocTOUT U AJis Yero Hy»Ha MHUpaMUa BUIUMOCTH VK-2.3.3




18 | IlepeuncauTe OCHOBHBIE XapaKTEPUCTUKU BUPTyaIbHON KaMephI. 3a 4TO OIIK-2.V.1
OHHU OTBEYAIOT

19 | Ha3oBute Bce 6a30Bble ad(hruHHBIE TIPEOOpa30BaHUS YK-6.Y.2

20 | [IpuBeaute npumep npeodpa3oBaHusi 00BEKTA HA TIIOCKOCTH, HE YK-6.V.2
sBIsifolerocs adGUHHBIM

21 | Kakue npeoOpa3oBaHus HA3bIBAIOTCA YKBUBAJICHTHBIMU OIIK-2.3.1

22 | Uto Takoe 0JTHOPOJHAs KOOpAMHATA U /71 Yero oHa HykHa B apduunbix | OITK-2.V.1
npeoOpa3oBaHUSIX

23 | Urto Takoe maTpwuIla BepIrH 00bekTa. Kak mpaBMIbHO COCTaBUTH U YK-2.3.3
3anucaTh MaTpUIly BEPIIUH

24 | Kak noiay4uTtb 001aK0 TOYEK M IOCTPOUTH U3 Hero 3D-Momens OIIK-2.B.1

25 | Ilpunnun paGoTsl hoTOrpaMMeTpun OIIK-2.B.1

26 | Kak ¢opMupyeTcst MOBEPXHOCTh B JIMHEHHOW KapKaCHOW MOJICITH OIIK-2.V.1

27 | Kakas TeopemMa JIeXHUT B MAaTEMaTHYECKOM OCHOBE CIUIAHOB VYK-2.3.3

28 | U3 yero cocrout kpuBas besbe YK-2.B.3

29 | Kakne onepanuu HCIIONIB3YIOTCS JUIS [TOJIy4E€HUS TBEPAOTEIbHBIX OIIK-2.B.1
TpéxmepHbIx Mozeneit B CAD-makerax

30 | OnpenencHue U XapakTepHasi 0COOCHHOCTH [[TaTOHOBBIX TelT OIIK-2.3.1

31 | B uém omimmune moneneii B-REP or monuronansueix Moneneit VK-6.Y.2

32 | HazoBuTe OCHOBHEBIE IOTUYECKUE ONIEPAIIMA KOHCTPYKTUBHOM OJI0YHOM YK-2.B.3
reoMeTpun

33 | ®opmar gannbix FP32, ero ocobeHHOCTH OIIK-2.3.1

34 | Ilepeuncnure NpsIMOYTroJbHbIE AKCOHOMETPUUECKUE MPOEKINH, B yeM ux | YK-6.Y.2
pasnnuue

35 | B uém oTanuune napauienbHOro NPOeHUpPOBaHUS OT LIEHTPAILHOIO OIIK-2.B.1

36 | Uto Takoe K03(pPHULMEHT UCKAKEHUS POEKIIUHU, KaK €ro pacCYUTaTh OIIK-2.Y.1

37 | Kakue yron HakjoHa KapTUHHOH MIIOCKOCTH U KO3 durment uckaxkenuss | OITK-2.3.1
XapaKTepHBI I U30METPHH

38 | HazoBute u oxapakTepusymnTe AB€ CTAHAAPTHBIE KOCOYTOJIbHBIE VK-6.Y.2
HPOEKIUH

39 | HazoBure Tpu pa3HOBUIHOCTH MEPCIIEKTUBHBIX MPOSKLINH OIIK-2.V.1

40 | 13 yero ckiaapIBaeTcs BET JII00OH MOBEPXHOCTH OIIK-2.B.1

41 | Kakue KJIeTKH OTBETCTBEHHBI 32 CITIOCOOHOCTH YeJIOBEKa BUICTh YK-6.Y.2

42 | Kako# CBeT 4eI0BEK Ha3bIBAeT ''BUIMMBIM CBETOM' YK-6.Y.2

43 | YUro Takoe TpeyroibHUK MakcBeiia, Kak OH BBITJISIIAT OIIK-2.3.1

44 | Yto o3navatot OykBbl C, M, Y u 1151 yero ucmoinb3yercs kitod K B OIIK-2.3.1
uBeroBoii mozenu CMYk

45 | Yro noka3seiBaet 1eroBas ClE-nuarpamma, At 4ero oHa NpUMEHseTCs YK-2.3.3

46 | Kak ompenensercs BeT B 1iBeTOBbIX Monessix HSB/HSL YK-2.3.3

47 | Kakue cylecTByIOT BapHaHThI 3amucH 1Beta B Mojaenun RGB YK-2.B.3




48 | Yto MOXKET MPOU30MTH C Ty4OM CBETA IIPU MOMAJAHUU HAa TOBEPXHOCTh YK-6.Y.2

49 | Kakue qy4d Ha3bIBAlOTCS MIEPBUYHBIMHU U BTOPUYHBIMHU YK-6.Y.2

50 | B uem ocobenHOCTh 1udHY3HOr0 paccerBaHus (OTpaXkeHUs) CBeTa YK-6.Y.2

51 | Kakue BekTOpa HCHOIB3YIOTCA IpU pacuére 1udy3HOro oTpakeHus OIIK-2.V.1
Jlambepra

52 | B uem cyTh MeTo/a 3aKpamuBanus ['ypo YK-2.B.3

53 | Jlyig 9ero uCToIb3yIOTCs HOPMAIIA BEPIIMH U HOPMAaJTH T'paHei OIIK-2.B.1

54 | U3 kakux TpEX LIBETOB COCTOUT wieiaep PoHra YK-6.Y.2

55 | B uem paznuia Mexay MojaensmMu 3akpaiiuBanus bivnna u @onra VK-2.3.3

56 | Yro Takoe KopHemickas KopoOKka, Iyl 4ero OHa UCIOJIb3YyeTCs YK-2.B.3

57 | Yro nokassiBaet JJPO (BRDF) xoHkpeTHOr0 Marepuania OIIK-2.3.1

58 | OOmwii mpuHIMI PabOThI TPACCUPOBKU JTyden OIIK-2.B.1

59 | Jlist gero B anroputme Msnyuarensaoctu (Radiosity) ucmons3yrorcs OIlK-2.3.1
NaTYd MOBEPXHOCTH

60 | OcobeHHOCTH MPOIIeTypHBIX (TapaMeTPUUECKUX) TEKCTyp B cpaBHeHHH ¢ | YK-2.3.3
PacTpOBBIMHU TEKCTYpaMH

61 | Kakue cucteMbl KOOPJIUHAT UCTIOJIB3YIOTCS MPU paboTe ¢ TEKCTypamMu OIIK-2.V.1

62 | Yro Takoe "TexcTypHas pa3BEPTKA" M IS UET0 OHA MPUMEHSIETCS OIIK-2.B.1

63 | Ha uém ocHOBaH npuHIMT penbeHOTO TeKCcTypupoBanus (Bump OIIK-2.B.1
Mapping)

64 | Yem kapTa BBICOT OTJIMYAETCS OT KapThl HOpMAJeH OIIK-2.V.1

65 | Ha kakux nmocrynarax 6asupyercs pU3n4eCKU-KOPPEKTHBINA PEHIEPUHT OIIK-2.3.1
(PBR)

66 | HazoBure ocHoBHBIE KapThl PBR-MaTepuana OIIK-2.B.1

67 | 3amaya TpUAHTYISIUH VK-6.Y.2

68 | Kak npoBepuTh TpUaHTyJISLIMIO HA COOTBETCTBUE KpUTepuio Jlenone YVK-2.B.3

69 | OcobeHHOCTH TpUaHTYJBIINU JleToHe OIIK-2.V.1

70 | Kakue anropuT™bl NO3BOJISIOT IPOUHACKCUPOBATh TOUKHU MEPET OIIK-2.3.1
HOCTPOCHUEM TPUAHTYJISLIUH

71 | Jns 4ero HY»HO BBITIOJIHATH OTCEUEHHE 110 OKHY BbhiBoza (Viewport) OIIK-2.B.1

72 | Kakas noruueckast onepamus o3BoJsieT ONpeieIuTh BUTUMOCTh YK-2.B.3
OTPE3KOB Ha ’KpaHe B anroputMe Caszeprenaa

73 | Kakue anroputmbl yaaneHusl HEBUIMMBIX pEOep U rpaHeit paboTaroT B OIIK-2.V.1
MIPOCTPAHCTBE U300PAKCHHSI

74 | Jlna kakux 0ObEKTOB MPUMEHHUM QJITOPUTM TLIABAIOIIETO TOPU30HTA YK-2.B.3

75 | Kakyto 3amauy pemaer anroputm Z-Oydepa OIIK-2.B.1

76 | Kakue onepatuu (1ocjieIoBaTeIbLHO) BHIMOIHAIOTCS Ha reomeTpuueckoir | YK-6.V.2
cragun 3D-koHBeiepa

77 | s yero mpou3BOAUTCS MPOIIECC pacTEPU3ALUU OIIK-2.3.1

78 | Uro Takoe "mrelinep”, kakue OBIBAIOT MICHICPHI OIIK-2.B.1




79 | OyHKIMYU NUKCENbHOTO IIekaepa VK-2.3.3
80 | dyHKIMK BEpIIMHHOTO IIekaepa YK-2.3.3
81 | 3agaum Gnoka pactpoBsix onepaiuii (ROP) rpaduueckoro nporneccopa YK-2.3.3
82 | OrimuuTenbHBIC 0COOEHHOCTH KOHBeHepa nmokonenus DirectX 10 OIIK-2.3.1
83 | 3agaum tekcryproro Moy (TMU) rpadudeckoro mpoieccopa OIlK-2.3.1
84 | IlprunHbl BOBHHUKHOBEHHS anbsicunra (nectHuaHoro 3¢ pexra”) OIIK-2.Y.1
85 | Cytb paboTsl KpaeBoro anropurMa criaxuanus MSAA OIIK-2.B.1
86 | B uem ornnuue OMIMHEHHON QUIBTPALIUK OT TPUIMHEHHON OIIK-2.V.1
87 | OcoOGEHHOCTh AaHM30TPOITHOM (PHITBTPAIHH YK-2.3.3
88 | Uro Takoe BRIOOPKA (COMILIMHT) TIHKCEIIa OIIK-2.3.1
89 | Jlnst kakux 3ama4 npumensiercs oydep tpacdapera (Stencil Buffer) OIIK-2.3.1
90 | Yro Takoe anbda-cmemmBanue (Alpha Blending) YK-2.3.3
Bomnpocsr (3amaun) st 3adeta / qudd. 3auera npeacTarieHs B Tadmie 16.
Tabmuma 16 — Bonpocsr (3agaun) aiist 3aueta / mudd. 3auera
Ne n/n Ilepeuyens Bonpocos (3axa4) aus 3a4era / nudg. 3avera nnmlflfanmpa

VY4eOHbIM IJIAHOM HE NPEIyCMOTPEHO

[lepeyenb TeM Ui KypCOBOI'O IPOEKTHUPOBAHUS/BBHINOJIHEHHS KYpPCOBOW pabOThI

npeAcTaBieH B Tadymie 17.

Tabnuma 17 — [lepedens TeM 111 KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHHSI KYPCOBOH PabOTHI

Ne n/n .
KYpPCOBOii padoThI

IIpuMepHBIil HepeYeHb TeM I KyYPCOBOI0 MPOEKTHPOBAHMS/BbITIOJIHEHH I

Y4eOHbIM IUIaHOM HE IIPEyCMOTPEHO

BOHpOCLI IJId TIIPOBCACHUA I'[pOMG)KyTO‘IHOfI arrecTaliun B BHUAC TCECTHUPOBAHUA

npecTaBieHsl B Tabnuie 18.

Tabnuua 18 — [IpumepHslil nepedyeHs TeM BOIPOCOB JJIsl TECTOB

Ne . Kox
IIpuMepHbIii HepedYeHb TeM BONIPOCOB /1JIsl TECTOB
n/n HHIUKATOpPA
1 | IlpounTaiiTe TEKCT U BHIOCPUTE OAWH NPABHJIBHBIN O0TBeT. YKaxure, | YK-2.3.3
KaKylo 3ajlauy BBITIOJIHSAET airoput™ Z-0ydepa.
1. Orceuenue GpparMeHTOB, 3aTOPOKEHHBIX JPYTUMH 00BEKTAMH
CLICHBI
2. Ortceuyenne GparMeHTOB, BEIXOISIINX 32 TPAHUIIBI OKHA TPOCKIINN
3. OtceuyeHue NUHUH, BEIXOAIIMX 3a TPAHUIIBI OKHA TIPOCKIIH
4. COopka MOJUTOHOB U3 JIMHUM
5. IlpumeHenue criakxuBaHus K rpaHuliaM 0ObEKTOB
2 | IIpounTaiiTe TeKCT U BbIOEpHUTE NPaBUJIbHBbIE 0TBeThI. OnpeenuTe VYK-2.3.3

[[BETa, KOTOPBIE BXOAT B cyOTpakTuBHYIO Mozaens CMY (k).

1. Tonybou
2. Yépubiit




3. IlypmypHsrii

4. Kénteiid

5. KpacHhprit

6. 3enéHbrii

7. benbrit
IIpouuTaiiTe TeKCT U BbIOEPUTE NMPaBUJIbHbIE OTBEThI. BriOepure Te VYK-2.3.3
00BEKTHI, KOTOPbIE UMEIOT ITOBEPXHOCTHYIO MOJIEb FEOMETPUYECKOTO
HpEeCTaBIICHHUS.

1. B-rep cdepa

2. 18-yronpHas MONMUTOHATBHAS IPU3Ma

3. Cdepa, 3a1anHast MaTEMaTHYECKUM YpaBHEHHEM 2 MOpsaKa

4. BokcenbHbIi KyO

5. @pakTanbHbII TPEYTOJbHUK

6. Il-o0pa3Hblif 00BEKT, HOTYUCHHBIH IPUMEHEHUEM JIOTHIECKOM

omeparu XOR

IIpounTaiiTe TEKCT U BbIOCPHTE NPABUJIbHBIC OTBETHI. Y Ka)XKUTE, YK-2.3.3
KaKHe U3 ePEUHCIICHHBIX ONepaliii OTHOCATCS K ad)(hUHHBIM
npeoOpa3oBaHUsIM.

1. Tlepememienue

2. OrtpaxeHnue

3. Ckoc

4. MacmrabupoBanue

5. U3rub

6. BrimasnuBanue

7. WHBepTupoBaHuE HOpMael

8. Bpamienue
IIpounTaiiTe TeKCT U BbIOEPHUTE OUH NPABUWJIBHBIN 0TBeT. Ykaxure | YK-6.Y.2
CHUCTEMY KOOpPJHMHAT, KOTOpasi IPUMEHAETCS B KOMIIbIOTEpHOU rpaduke
JUI IOCTPOEHUS MoJieNel OObEKTOB.

1. TlpsmonuHEitHas IPSIMOYTOJIbHAS

2. llpsmonuHeiHas KOCOYrojbHast

3. TlonsipHas nMIMHIpUYECKas

4. Tlonsapuas cepuueckast

5. KpuBonuHeitHas OuiieHTpUIecKas
IIpounTaiiTe TEeKCT U BbIOCPHUTE OJUH NPABUJIBLHBIH OTBET. VK-6.Y.2
Omnpenenute NPUHLMUIL, KOTOPbIH JIEXKUT B OCHOBE PEIbePHOIO
TekcTypupoBanus (Bump Mapping).

1. CwmenieHus HopMaliv K MOBEPXHOCTH

2. CwmermieHus HOpMaJH K BEpIITNHE

3. CwMernieHus BepIIMH NOJIUTOHA TI0 BEPTUKATBHON OCH

4. CMeuMBaHus IIBETOB MaTepHasa

5. Ilpumenenus Anbda-kanana
IIpounTaiiTe TEKCT U BbIOCPHUTE OUH NPABUJIBHBIN 0TBeT. YKaxure | YK-6.Y.2

¢dbopMat TaHHBIX, KOTOPBIH BbI OBl HCTIONB30BAIH ISl ONPEACTICHHS
koopauHaT 3D-00bekTa B MPOCTPAHCTBE.

1. Uenouncnennsiii (Integer)

2. Jlormueckuii (Boolean)

3. C mnaBaroieit 3ansatoit onuHapHoi Tounoctu (FP32)
4. C nnaBaromieit 3ansaToi nBoitHor TouHocty (FP64)




5. Bemectennsiii (Real)

8 | IIpouuTaiiTe TEKCT H BbIOEpHTE OAMH NPaBUJIbHBIN 0TBeT. Kakoii YK-6.Y.2
croco6 mMoaenupoBaHust Oy1eT ONTUMaIbHBIM C TOUKH 3PEHUS 3aTpaT
BPEMEHU U BBIYUCIUTENBHBIX PECYPCOB IIPH CO3/IaHUU MOJIENIN Ba3bl B
penakropax 3ds Max/Blender/Maya.
1. HWcnonb30BaTh NPUMUTHUB ''TIapaJUIeTenuUNe]] ¢ JalbHEHIITIM
pelaKTUPOBAaHUEM BEPILUH 110 KOOPAUHATAM
2. Hcmonb3oBath KpuBYIO be3be v onepariuio BpameHus
3. Hcmonb3oBath JBe KpUBbIe be3be v omepariuio co3Ianus Teja o
OTIOPHBIM CEYCHUSM
4. Hcnonb30BaTh JIOTUYECKYIO OMEPAIHIO 'BEIYUTAHUE" JUIS
MPUMHUTHBOB ''mapayuienenunea 1 "'top"
5. HUcnonb3oBath npumutus "chepa" u HHCTpYMEHT "KUCTB" JUIs
PYYHOTO 100aBJICHUS MTOJIMTOHOB K TEOMETPUH C(hephI
9 | lIpouuTaiiTe TEKCT U BbIOepHTE OAMH NPAaBUJIbHBIN 0TBeT. YKaxute, | YK-6.V.2
Kakas XapakTepHUCTHKa TeKCTypbl 00o3Hauaercs OykBamu UV.
1. rnyOuHa nBeta
2. pa3Mepsl (JITHMHA/IIUPUHA)
3. TpO3pavyHOCTH/HETPO3PAYHOCTH
4. yroy noBopoTa
5. BenMMYMHA MacIITaOUPOBAHUS
10 | IIpouuTaiiTe TEKCT M BbIOepHUTE NpaBUIbHbIE OTBeThI. [lepeunciure | YK-6.V.2
OCHOBHBIE KapThl, BXOJSIIIKE B cocTaB (huznveckoro marepuaia PBR.
1. Annbeno (Albedo)
2. Mertammunocts (Metallic)
3. IllepoxoBatocth (Roughness)
4. Paccesnnbiii cBet (Diffuse)
5. 3epkanbHoe oTpaxenue (Specular)
11 | IIpoumTaiiTe TEKCT U BbIOEPUTE OAMH NPABWIbHBIN 0TBeT. YKaxute | YK-2.B.3
uHCTpyMeHT B Blender, KoTopsIii MCTIONB3yeTCs I CO3IaHHS IJIABHOTO
nepexojia MeXIy IByMs Win 0ojiee BepuInHamMu, pEOpaMu WM TPaHsIMH.
1. Knife Tool
2. Bevel Tool
3. Smooth Tool
4. Subdivide Tool
5. Loop Cut Tool
12 | IlpounTaiiTe TeKCT M BbIOepuTe NpaBUJIbHBIE 0TBeThI. [lepeuncnure, | YK-2.B.3
KaKue U3 CIeAYIOIUX HHCTpYMeHTOB Unity HCIIONIBb3YIOTCS 17151 pabOTHhI C
UI (nmonb30BaTenbCKuM UHTEpdercom).
1. Canvas
2. TextMeshPro
3. EventSystem
4. Particle System
5. RectTransform
6. NavMesh
13 | [IpouuTaiiTe TEKCT ¥ BbIOEpPUTE OAMH MPABUIbHBIH 0TBeT. YKaxure, | YK-2.B.3

Ha KaKoW Mo3uIuu B MaTpuile ahpUHHOTO npeodpazoBanus T (Marpuiia
NEePEHOCA) HaXOAUTCS 3HAYCHHE CMEIICHUS 10 ocu X — JsiMO1a.

1. mepsas cTpoka, 3 cronbern




2. BTOpas CTpPOKa, BTOPOH cTonoer
3. TpeThs CTPOKa, NEepPBbIi cTOI0CI]
4. TpeThs CTpOKa, TPETUH cTonbden

14 | IIpouyuTaiiTe TEKCT M BbIOepUTe NPaBUJIbHBIE 0TBeThI. [lepeunciure | YK-2.B.3
orepalyru, KOTOPhIe MOKHO BBITIOJIHUTH B peskume penaktupoBanus (Edit
Mode) B 3D-penakrope Blender.
1. oskcTpynupoBaHue BeplIUH, pEOep Win rpaHen
2. no0aBJeHHE MaTepHAIOB K 00BEKTY
3. co3maHue HOBBIX BEPIIMH C MOMOIIBI0 HHCTPYMEHTa Spin
4. HacTpoWKa OCBEIICHUS CIICHBI
5. criaxxuBaHHe reoMeTpuu ¢ momoripio Subdivide
6. npumeHenue Moaudukaropa Mirror
15 | IlpouyuTaiiTe TeKCT M BbIOepUTE OAWH NPABUJILHBINH 0TBeT. YKkaxute | YK-2.B.3
moaudukaTop B Blender, ncronb3yemblit 17151 CO3/1aHUSI MACCUBA KOTHIA
00BEKTa ¢ BO3MOXKHOCTBIO MX CMELICHHUS, BPALLECHUS WIN
MacIITabupOBaHUs.
1. Mirror
2. Array
3. Subdivision Surface
4. Solidify
5. Boolean
6. Bevel
16 | IlpouuTaiiTe TeKCT M BbIOepUTe NpaBUJIbHbIE 0TBeTbl. Onpeenure, OIIK-2.3.1
KaKHe U3 IePEUNCIICHHBIX aJlTOPUTMOB OTHOCSTCA K TJI00ATBHOMY
OCBEILIEHUIO.
1. TpaccupoBka Jrydeit
2. Meron U3Iy4aTenbHOCTH
3. ®DoTOHHBIE KapThI
4. 3arenenue no ®oury
5. Meron JlambepTa
17 | IlpouyuTaiiTe TEKCT M BbIOEpHUTE OIMH NPABUJILHBIN OTBeT. YKaxute | OIIK-2.3.1
UMs y9EHOTO, MPETIOKUBIIETO MOIeb MU (Py3HOTO OTpaskeHHUs CBETa.
1. Uorann 'enpux JlambepT
2. By Tour ®our
3. JIxeitmc @. bianan
4. Anpu I'ypo
18 | IlpouuTaiiTe TeKCT M BbIOepHUTE OAMH NPaBUIbHBIN 0TBeT. YKaxute | OIIK-2.3.1
Ha3BaHME BEKTOPA, 331aI0LIETO M0JI0KEHUE TOUYKH B JEKAPTOBOM cUCTEME
KOOpAMHAT OTHOCUTENIbHO Havyajla KOOPIMHAT.
1. Paauyc-BexTop
2. Opr
3. HyneBotii i1yu
4. Bektop-HOpMaJb
5. CB0OOAHBIN BEKTOP
19 | IIpouyuTaiite TeKCT M BbIOEPHUTE OAMH NPABUJIbHBIN 0TBET. YKOXUTE | OITK-2.3.1

cnoco0 pacyéra rio0albHOrO OCBEUICHNUS, IPU KOTOPOM YUUTBIBACTCS
NEPEHOC PHEPTUU OT OJHON OBEPXHOCTH 0OBEKTA K IPyTroil U
BBIIIOJIHACTCA 3aKOH COXPaHCHUSA 3Hepr1/u/1?

1. Ray Tracing




2. Radiosity
3. Ray Casting
4. Path Tracing

20 | IlpounTaiiTe TeKCT M BbIOEpUTE OAUH NPaBUIBHBIH 0TBeT. OT™MeThTe | OIIK-2.3.1
¢byukuuto tecta Tpadapera (Stencil), BeimosHsIEeMOro rpaguueckium
MIPOIIECCOPOM TIPH MOCTPOSHUH N300PaKEHHS.

1. KoppekTHas OTpHCOBKa MPO3PAYHbIX U MOITYIPO3PAYHBIX
00BEKTOB

2. OmnpeneneHue NpSIMOYTOJIbHON 00JIACTH PEHACPUHTA HA YKPaHE

3. YcrpaHeHne HeonpeaenEHHOCTH TP BU3YaJIN3AIIH
HaKJIa{bIBAIOIIUXCS APYT HA JPYyTa MOJIUTOHOB

4. CpaBHEHHE TUCTAHIIMU OT KaMephl 10 KaXkJI0T0 MOJIUIOHA U
0TOpachIBaHUE 3aCIOHEHHBIX MOBEPXHOCTEN

21 | IIpounTaiiTe TEKCT U BbIOEpPUTE NPaBUJIbHBbIE 0TBeThI. Onpeenure, OIIK-2.V.1
aJITOPUTMBI, KOTOPbIE PEIIAIOT 3a/1a4y yJaJleHHsI HEBUIUMBIX 3JIEMEHTOB
B IIPOCTPAHCTBE N300PaKEHHUS.

1. Anroputm PobGeptca

2. Anroputm Beiinepa-Aiizeprona

3. ANTOpUTM IUIaBaIOIIETO TOPU30HTA
4. Anroput™M XyJOXHHKA

5. Aunroputm Z-Oydepa

6. Anroputm Karmymna-Knapka

22 | IlpounTaiiTe TEKCT U BbIOEPHUTE OJMH NPAaBWIbHbLIN 0oTBeT. YKaxure | OIIK-2.V.1
napameTp, KOTOPBIH ONpeesieT KOJIMIECTBO CBETOBBIX JIyUeH,
YUUTBIBAEMBIX MPU PACUETE OCBEILEHHS CLICHBI.

1. Resolution (pa3perienue)

2. Samples (koiaruecTBO BEIOOPOK)

3. Subdivision (moapasneneHue)

4. Texture Filtering (¢pumpTpanust TeKCTyp)
5. Depth of Field (riyouna peskocTn)

23 | IlpounTaiiTe TeKCT M BbIOCPUTE OUH NPABUJIBHBIN 0TBeT. YKkaxkute | OIIK-2.VY.1
METO/1, KOTOPBIN MO3BOJISIET YCKOPUTHh BU3YAIU3ALIMIO CLIEHBI 32 CUET
MIPE/IBAPUTENILHOTO BBIUMCIICHUS OCBEIICHHUSI.

1. Ambient Occlusion (¢oHoBOE 3aTeHCHNME)

2. Baking (3amekanmue)

3. Motion Blur (pa3mbiTre B ABHIKCHHN)

4. Depth of Field (rimybuna peskocTu)

5. Subsurface Scattering (moanoBepXHOCTHOE pacCEenBaHHE)

24 | IlpounTaiiTe TeKCT M BbIOEPUTE NPABUJIBHBIE OTBETbI. Y KAKUTE OIIK-2.V.1
TEXHOJIOTUH, KOTOPbIE TIOMOTAIOT JIOCTUYh KOMIIPOMHUCCA MEXKTY
KayeCTBOM M CKOPOCTBIO PEHJICPUHTA.

1. LOD (ypoBHU jaeTaIn3aIim)
2. (unpTpanus TeKcTyp
3. UCTOJBb30BaHUE MPOLEAYPHBIX TEKCTYP BMECTO PAaCTPOBBIX
4. rnobanbHOE OCBEIICHUE B PEaIbHOM BPEMEHH
5. MpUMEHEHHE TPACCHUPOBKH JIydeil KO Bcel CIieHe
6. KelMpoBaHUE OCBEIICHUS U TeHEeH
25 | IIpounTaiiTe TEKCT U BbIOEpUTE NPaBUJIbHBbIE OTBETbl. OTMETHTE TE OIIK-2.V.1

s ekt TocTOOPadOTKH, KOTOPHIE MOTYT 3HAUUTEIHHO YBEIUYUTh




BpeMsd pCHACPUHIA ITPU HCIIPABUIIbHOM UX IIPUMCHCHHU.

1. pasmbiTre B newkenun (Motion Blur)

2. cseuenue (Bloom)

3. xpomaruueckas abepparus (Chromatic Aberration)

4. ¢doHoBOE 3aTeHEHUE B 3KpaHHOM npocTpancTe (SSAO)
5. moBeleHue peskoctu (Sharpening)

6. rmy6una peskoctu (Depth of Field)

IIpouuTaiiTe TeKCT ¥ BbIOEPUTE OJJMH NPABUJIbHBIN 0TBeT. Kakoit OIIK-2.B.1
A3BIK IPOrpaMMHUPOBaHUS Bl Oy/1eTe UCTOIb30BaTh JAJIsl HATMCAHUS
MUKCENTbHOTO meiaepa nokonerus SM 5.0.

1. Accembnep rpaduyueckoro nmporeccopa

2. C#
3. HLSL
4. Python
5. JavaScript
6. Kotlin
IIpouuTaiiTe TeKCT ¥ BbIOEPHUTE OIMH NMPABUIbLHbIN 0TBeT. Kakoi OIIK-2.B.1

PEXUM peHIEPHHTa 110 YMOJIYaHUIO HCToNb3yeTcs B Blender st
co3JaHus (POTOPEATUCTHYHBIX N300paKEHHI?

1. Workbench

2. Eevee
3. Cycles
4. LuxCore
5. Octane
IIpounTaiiTe TeKCT U BbIOEpPUTE NPaBUJIbHbIE OTBEThI. OTMETHTE OIIK-2.B.1

napamMeTphl, KOTOpbIE MOKHO HAacTpouTh B Blender y Bcex ucTouHnkoB
CBETa.

1. uBer ucrounuka (Color)

2. WHTEHCHBHOCTH cBeta (Strength)
3. pasmep uctounuka (Size)

4. ¢opma uctounuka cera (Shape)
5. Tenu (Shadows)

6. Ttekcrypa cera (Texture)

IIpouuTaiiTe TeKCT U BbIOEpUTE NPaBUJIbHBbIE 0TBeThI. BriOepuTe OIIK-2.B.1
TOJIBKO BEpHBIE YTBEPKACHUS O HAaCTpoiike ocBeleHus B Blender.

1. HDRI-kapTsl HCTIONB3YIOTCS U1 CO3IaHUSI PEATUCTUUHOTO
OKPY’KafoIIero OCBEIICHHS

2. Sun Light umuTupyeT HanpaBIeHHbBIN CBET, HAPUMEP, OT COJIHIIA

3. Emission Shader MOeT UCIIOIB30BATHCS IUIST CO3TAHUS
CaMOCBETAIINXCA 00BEKTOB

4. Area Light He MoxeT OBITh KBaJpaTHOW WU MPSIMOYTOIBHON

bhopmbl

Spot Light co3naér y3kuii a1yd cBeTa ¢ YETKMMH TpaHUTIAMU

6. Ocgermienue He BAMACT Ha BU3yaJTU3aIMIO TEHEH MpH
ucronk30BaHny Eevee

o

IIpouuTaiiTe TeKCT M BbIOEPHUTE OJIMH NPABWIbHbLIN 0TBeT. YKaxute | OIIK-2.B.1
KaHaJI TEKCTYPbl, KOTOPBIM OTBEYAET 32 IMUTALIMIO HEPOBHOCTEH HA
MMOBEPXHOCTU 0€3 U3MEHEHHUS Te€OMETPHH.

1. Diffuse




Specular
Bump
Subsurface
Transmission

akrown

WHCTPYKINY ¥ cHCcTeMa OIICHUBAHHS TECTa.

Tect npoBomutcs B cucteme LMS I'VAIT (https://Ims.quap.ru/). TecT MOXET MPUMEHSITHCSI
B KaueCTBE CPEJICTBA MPOBEICHHS MMPOMEKYTOYHOM aTTecTaluK (BO BpeMsl 9K3aMeHa), TaK U JUIS
MPOBEJICHMUS TEKYIIEro KOHTPOJIS YCIICBAEMOCTH MIIA KOHTPOJISI OCTATOYHBIX 3HAHHH.

CucremMa OLleHUBAHUS TECTOBBIX 3aaHUil oKa3aHa B Tadimue 18.1.

Tabnuma 18.1 — CucremMa OlleHUBaHUSA TECTOBBIX 3aaHUI

Ne Yka3zanus no oneHnBaHUIO Pe3yabTaT OnleHUBaHuSs
(6a/JIBI, MOJTyY€eHHbIE 32 BbINOJHEHHE \
XapPaKTEePUCTHKA MPAaBUJIBHOCTH OTBETA)

1 | 3ajaHue 3aKpbITOrO TUIA HA [TonmmHOE COBMajieHNE C BEPHBIM OTBETOM
YCTaHOBJIEHHE COOTBETCTBUS olieHnBaeTrcs 1 6amioM, HEBEpHBIN OTBET
CUMTAETCs BEPHBIM, €CIIU wiu ero orcyrctsue — 0 6ansoB (Jinbo
YCTaHOBJIEHBI BCE COOTBETCTBUS YKa3bIBAETCS «BEPHO» \ KHEBEPHOY)
(TIO3uITMHU U3 OAHOTO CTOJIOIA BEPHO
COIIOCTABJICHBI C MO3ULIUSMU JAPYTOrO
CTOJIOMA)

2 | 3ajaHue 3aKpbITOrO TUMA Ha [TonHoe coBmasieHNe ¢ BEpHBIM OTBETOM
YCTaHOBJICHHE TOCIIEI0BATEILHOCTH orieHUBaeTcs 1 Oanom, ecau JOMyIeHbI
CUMTAETCs BEPHBIM, €CJIM MPABWIIBHO | OIIMOKHU WM OTBET OTCyTCcTBYeT — () OaioB
yKa3aHa BCsl 10CJIEIOBATEIbHOCTD (7100 yKa3bIBACTCSl «BEPHOM\ «HEBEPHO»)
Qp

3 | 3agaHue KOMOMHUPOBAHHOTO TUIIA C IlonHoE coBmaieHUE C BEPHBIM OTBETOM
BBIOOPOM OJIHOTO BEPHOT'O OTBETA U3 | OlleHHWBaeTcsl 1 6ajioM, HEBEpHBI OTBET
YeTbIpeX MPEAI0KEHHBIX U wiu ero orcyrcreue — 0 6amioB (Jinbo
000CHOBaHMEM BbIOOpa CUMTAETCS YKa3bIBACTCS «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CJIM MPaBUIIbHO yKa3aHa
Qpa ¥ MpUBEIeHBI KOHKPETHBIE
apryMEHTBI, UCIIOJIb3yEeMBbIE ITPH
BBIOOpE OTBETA

4 | 3agaHue KOMOWHUPOBAHHOTO THIIA C [TonHoe coBmasieHNe ¢ BEPHbIM OTBETOM
BBIOOPOM HECKOJIbKUX BAPHAHTOB ortieHUBaeTcs 1 Oanom, eciu JOMyIeHbI
OTBETA U3 MPEAJIOKEHHBIX U OLIMOKM WM OTBET OTCYTCTBYET — 0 GasioB
pa3BepHYTHIM 00OCHOBaHHEM BbIOOpa | (JTMOO YKa3bIBAETCS «BEPHOM\ KHEBEPHOY)
CUMTAETCSl BEPHBIM, €CIIU MPABUILHO
yKa3aHbl UQPPHI U IPUBEACHBI
KOHKPETHbIE apTyMEHTBHI,

UCTIOJIb3YEMbIe TIPU BBIOOPE OTBETOB

5 | 3agaHue OTKPBITOTO THIIA C [IpaBUibHBIN OTBET 32 3aJjaHKE
pa3BEepHYTHIM OTBETOM CUUTAETCS olLieHUBaeTcs B 3 Galia, €Clu IoMyIeHa
BEPHBIM, €CJIM OTBET COBIIAJIACT C 0J1Ha OIIMOKa \ HETOYHOCTh \ OTBET
ATAJIOHHBIM MO COAEPKAHUIO U MpaBUJILHBIN, HO HE TIOJHBIN - 1 Oasi, ecnu
MIOJTHOTE nomnyiieHo oosiee 1 omuoOku \ oTBET

HEMpaBWIbHBIH \ 0TBET oTCyTCTBYET — 0
0auToB (71100 YKa3bIBACTCSA «BEPHOM\



https://lms.guap.ru/

«HEBEPHOY)

WNHCeTpyKIMs 10 BBIMOJIHEHUIO TECTOBOTO 3aJlaHusl HaXOUTcs B Tabnuie 18.2.

Tabmuma 18.2 - UHCTpYKIIKS 110 BHITIOTHEHUIO TECTOBOTO 3a/IaHUS

Ne Tun 3aganus HNucrpykuus
1 | 3amaHue 3aKpBITOrO TUIMA HA [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJIEHUE COOTBETCTBUS COOTBETCTBHE.

K xaxxngoit mo3uimm, TaHHOM B JICBOM
CTOJIOIE, MOJ0EPHUTE COOTBETCTBYONIYIO
TTO3UIIMIO B TIPABOM CTOJIOIE

2 | 3ajaHue 3aKpbITOrO TUMA Ha [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJICHUE TI0CIIE0BATEIIbHOCTH [IOCJIEI0BATEILHOCTD

3anuiuTe COOTBETCTBYIOIIYIO
MOCJIEZI0BATEILHOCTh OYKB CJIEBa HAIIPABO

3 | 3aganue koMOuHUpOBaHHOTO TUMa ¢ | [IpounTaiiTe TekcT, BRIOEPHUTE MPABUIILHBII
BHIOOPOM OJTHOTO BEPHOTO OTBETA U3 | OTBET U 3aITUIIUTE apTyMEHTHI,

YeThIpEeX MPEATI0KEHHBIX U 00OCHOBBIBAIOIIHE BHIOOp OTBETA
o0ocHOBaHHEM BhIOOpa

4 | 3amanre KOMOMHUPOBAHHOTO THIIA C [IpounraiiTe TEKCT, BEIOEpPUTE TPABUIILHBIC

BBIOOPOM HECKOJIbKUX BAPHAHTOB BapHaHTBI OTBETA U 3aIUIINTE apTyMEHTEI,
OTBETA U3 MPEJIOKECHHBIX U 000CHOBBIBAIOIINE BEIOOP OTBETOB
pa3BepHYTHIM 00OCHOBAHUEM BBIOODPA

5 | 3agaHue OTKPBITOrO THIIA C [IpounTaiiTe TEKCT U 3aNUIINTE
Pa3BEPHYTHIM OTBETOM pa3BEepHYTHII 000CHOBAHHBII OTBET

[lepeyeHp TeM KOHTPOJBHBIX PabOT MO IUCHUIUIMHE OOyYaromuxcs 3a04HOH (POpMEI
o0y4eHus, mpeacTaBieHsbl B Tadbmuie 19.

Tabnuna 19 — [lepedyeHb KOHTPOIBHBIX PabOT

Ne /it Ilepeyenb KOHTPOIBHBIX PadOT

He npexgycmorpeno

10.4. Meronuueckue  MaTepuaibl,  ONpEENSIONME  MPOLEAYpPbl  OLIEHMBAHUS
WH/IMKATOPOB, XapaKTEePH3YIOMIMX dTarbl (OPMHUPOBAHUS KOMIIETEHIIMH, COJIEpKaTcs B
JOKaNbHBIX HOpMaTuBHbIX akTax ['YAII, pernaMeHTHpyIOUIMX TOPSAOK M MPOLEAYPY
MPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOYHOM aTTeCTalli 00yYarOIUXCsI
I'VAIL

11. MeTtoauyeckne yKazaHus JAJsi 00y4aOUIMXCS MO0 OCBOEHHIO THCIIMITJINHBI

Lenbro TMCHMIUIMHEI SBISETCS MOJMyYeHHE CTYJeHTaMH He0OXOAUMBIX 3HAHUHM, YMEHHUH 1
HAaBBIKOB B 00JIACTH CO3MaHMS U OTOOpaXKEHHS MOJIeNIel TEOMETPUIECKIX OOBEKTOB U
rpaduUecKux M300pakeHu Ut pa3pabOTKU KOMIIOHEHTOB MH()OPMALIMOHHBIX CUCTEM U
annapaTHO-IIPOrPaMMHBIX KOMILIEKCOB.




11.1. MeToauyeckue yKa3aHusi [Jsi OOy4YAlOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOIO
MaTepHaJa
OcHOBHOE Ha3HAYCHHE JIEKLIMOHHOIO MaTepuala — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
riyOoKoe M sSCHOE M3JI0KeHHe ydeOHOro matepuana. Ha3HaueHMe COBPEMEHHOW JEKLUH B
paMKax JUCHUIINIMHBI HE B TOM, YTOOBI IMOJIYYUTh BCHO I/IH(i)OpMaHI/IIO o T¢M€, a B OCBOCHHH
dyHIaMEHTaNbHBIX TPOOJIEM JUCIMIUIUHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTHO)KEHUM Hay4yHOH MbIcnu. B yyeOHOM mporecce JeKIMs BBINOJIHSAET METO0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 U HHQOpMaMOHHYI0 (QyHKIMH. JIeKIMs pacKphIBaeT MOHATUHHBIN ammmapar
KOHKPETHOH o0nacTu 3HaHUS, €€ MpoOJieMbl, JaeT LEeIbHOE MPEJCTAaBICHUE O AUCHUILIMHE,
IMMOKAa3bIBACT B3aUMOCBA3b C APYTYMMU OUCHUILIMHAMM.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH 00YYarONMMCs JIGKIIMOHHOTO MaTepHaa:

— TIIONYYCHHUE COBPEMCHHBIX, IICJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI, YPOBEHb
KOTOPBIX ONPEIENSETCS EeJIEBON YCTaHOBKOM K KaXKJJ0H KOHKPETHOM TEME;

—  TOJyYCHHUE OIbITa TBOPYECKOW pabOTHI COBMECTHO C IPENOIaBaTeeM;

— pa3BUTHE TNPOPECCHOHAIBHO-IENOBBIX  KadecTB, JIIOOBH K  MpeOMeTy U
CaMOCTOSTEIIEHOTO TBOPYECKOTO MBILICHUS ;

—  MOsIBIICHHE HEOOX0IMMOr0o HHTEepeca, HEOOXOJMMOTO JJIsl CAMOCTOSITEIIbHON paboThI;

— TMOJYYCHHE 3HAHMHA O COBPEMEHHOM YpPOBHE pa3BUTHsS HAYKH U TEXHUKH H O
NPOTHO3E MX Pa3BUTHS Ha ONKAMIITKIE TO/IBL;

— HAYYHTBhCS METOJMYECKH 00pabaThiBaTh MaTepHai (BBIACIATH TJIaBHBIC MBICIU U
MOJIOKEHHS, MPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TMOBTOPSATh HMX B  Pa3JIUYHBIX
bopmMynuUpoBKax);

—  IOJyYCHUE TOYHOT'O IIOHUMAHUS BCEX HEOOXOMMBIX TEPMUHOB M TIOHSITHH.

JleKunoHHBIA MaTepranl MOKET COIPOBOXKAATHCS JEMOHCTPALIMEN CIIANIOB U
UCIIOJIb30BaHUEM Pa3daTOYHOr0 MaTepHaa Mpu NPOBEACHUH KOPOTKHUX AUCKYCCUI 00
OCOOCHHOCTSIX MPUMEHEHHS OTJENLHBIX TEMATHK MO AUCLIUTUIHHE.

CTDVKTVDE[ OpeaoCTaBJICHUA JICKIIMOHHOI'O MaTCpHajia:

— MH3noxeHue TeOPEeTUYECKUX BOIIPOCOB, CBA3aHHBIX C PACCMATPUBAEMON TEMOM;

— Omnucanue MCTOAOB U AJITOPUTMOB, MIPUMCHACMBIX [UIA pCIICHUS 3a1a4 KOMHBIOTepHOfI
rpaduku;

— JlemoHcTpaIus IpuMEpOB pelIeHus 3a1a4 KOMITbIOTepHOU Tpaduky;

— OO06o00mIeHNEe H3IT0)KEHHOTO MaTepraa,

— OTBeTHI HA BO3HHUKAIOMIKUC BOMIPOCHI 11O TCME JICKITUH.

11.2. Metoauyeckue yKazaHnus A/ 00y4al0uXcs M0 Y4aCTHIO B CEMHHAapax

He npedycmomperno yuebHvim nianom no OaHHOU OUCYUNIUHE.

11.3. MeToauyeckue yKa3zaHHs sl OOYYAKIIUXCS 1O NPOXOKICHHI0 NMPAKTHYECKHX
3aHATHH

He npedycmompeno yuebHvim nianom no 0auHou OucyuniuHe.

11.4. MeToauyeckue yKa3zaHusi JJisi OOy4alOIIUXCA MO BbINOJHEHUIO JIA0OPATOPHBIX
pador

B xone BeInoHEHUS 1Ta00paTOPHBIX padOT 00YJAIOIIHICS TOJDKEH YITYOUTh M 3aKPEIHUTh
3HaHHWA, TPAKTHYCCKUC HABBIKH, OBJIAACTH COBpeMeHHOﬁ MeTOHHKOﬁ U TEXHUKOU OKCIICpUMCHTA
B COOTBETCTBUU C KBaTU(PUKAIMOHHONW XapaKTEpUCTUKOW oOydaromerocs. BrimonHeHue
71a00paTOPHBIX PA0OT COCTOMT U3 IKCIIEPUMEHTATbHO-TIPAKTUIECKOH, pacueTHO-aHATUTUIESCKON
YyacTell ¥ KOHTPOJIbHBIX MEPOIPUSTHIA.



BeinonHenne nabopaTopHBIX pabOT OOy4aromuMCs SIBISETCS HEOThEMJIEMOH YacTbiO
W3y4YCHUS] JUCHUIUTMHBI, ONpenessieMol Y4YeOHBIM IUTAaHOM W OTHOCHTCS K CpPEACTBaM,
00ecreunBaOIIMM PElIeHUe CIEAYIOINX OCHOBHBIX 33a4 Y 00ydaromerocs:

— mpuoOpeTeHre HABBIKOB MCCIIEIOBAHUS MPOIECCOB, SBICHUN U 0O0OBEKTOB, H3y4aeMbIX B
paMKax IIaHHOﬁ JAUCIHUIIIIMHBI,

— 3aKpeIuleHHe, pa3BUTHE M JETATH3aLUs TEOPETHYECKHX 3HAHUM, IOMy4YeHHBIX Ha
JICKLIUSIX

— TOJy4YeHHEe HOBOM MH(OPMAIIUH M0 U3y4aeMON AUCIHUIINHE;

— TpUOOpETEeHHE HABBIKOB CaMOCTOSTEIBHOM PabOTHI C J1a0OpaTOpHEIM 00OPYIOBaHUEM U
npubOpaMu.

3ananue U TpeOOBaHUS K OIPOBEICHUIO J1A00PATOPHBIX PA0OT

Bapuant 3amaHus 1O KaxIoW JiabopaTopHOU pabore oOydaromuiics TMoydaeT B
COOTBETCTBUU C HOMEpPOM B CIHUCKe rpymmbsl u3 Jlmunoro kabunera oOydwaromerocs ['VAIL
[lepen nmnpoBenenueM mnabopatopHod pabOThl OOydaromeMmycsi CcleayeT BHUMATEIbHO
O3HAaKOMHUTLCA C MCTOAUYCCKHNMHU YKa3aHHUAMU I10 €€ BBIIIOJHEHHUIO. B COOTBETCTBHH C 3aJaHUEM
oOyJaroluiicss JOMKEH TMOATOTOBUTh HEOOXOJAMMbIE WCXOAHBIE MaTepuasbl, BBIMOIHUTH
YKa3aHHYIO IOCJIEIOBATeNIbHOCTh JEHCTBUM, MOMYy4uTh TpeOyemble pe3ylnbTarhbl, OQOpMUTH U
3alTUTHTH OTYET 10 JIabopaTopHoi padoTe.

Crpykrypa u dhopMa otyera 0 JabopaTopHON padboTe

Otuert o 1abopatopHOi paboTe AOHKEH BKIIIOYATh B C€0S: TUTYIBHBIN JIUCT, 11€7b pabOTHI,
BapUaHT 3aJaH¥si, OIMMUCAHHWE NPOIECCa BBIMIOJIHCHHUS JIA0OPATOPHOW pPabOTHI, IMOyYCHHBIC
PE3yNbTaThl, JOMOJIHEHHBIE CKPUHIIOTaMH, U BBIBOABIL. [1oapoOHbIe TpeOoBaHUS K COACPIKAHUIO
1 0OpMIICHHIO OTYETa IPUBEICHBI B KOHIIE KaXKA0T0 (haiina 3ampanust 1a60paTopHOM paOOTHL

B otuere He cinenyer nucaTh OT IEPBOIO JIMLA, HapuMep, "5 cozgan npuMuTHUB..." win
BO MHOXXECTBEHHOM 4HCJE, Hamnpumep, "Mbl co3ganu NpuMuTuB...". BMecTto 3Toro
UCTIONB3YyeTCsl 0e3MMYHOCTHAs (HOpMY H3JIO0KEHHS B HACTOSIIEM WIJIM TPOIIESANIEM BPEMEHH.
Hanpumep: "IlpumutuB ObuT co3mgaH mpu nomoiu uHcTpymeHta Create..." win "[lpumuTus

co3naércs yepe3 OOKOBYIO MMaHeIb HHCTPYMEHTOB. . ."

TpeboBauust kK 0hOPMIIEHHIO OTUYETA O J1a00OPATOPHON paboTe

ITo kaxxnoit 1abopaTopHON paboTe BBHIMOIHAETCS OTACIbHBIN OTUET. TUTYIbHBIN JIUCT
odopMIIIETCSI B COOTBETCTBHM C I1abioHOM (oOpasiiom) mpuBeneHHbIM Ha caiite ['YAII B
pasnene «HopmaruBhas moxymenTanms» (https://quap.ru/regdocs/docs/uch). Crynenueckue
paboTel cneayeT ohopMisaTh B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT 7.32-2017 «CHUBU/IL.
OTtuer 0 Hay4yHO-MccienoBaTenbeko padore. CtpykTypa u npasuwia opopmiienusi» u [OCT
2.105-2019 «ECK/I. OGmue TpeboBaHMs K TEKCTOBBIM JOKYMEHTAM.

MeTtoanueckue YKa3aHus 110 BBIIOJIHCHUIO J'Ia6ODaTODHBIX Da6OT

Metomuueckue yKa3aHWs JOCTyHHBI oOywarommmcs B Jlugnom kabunere ['YAIL
(https://pro.quap.ru) B pasaene «Matepuanbly auciuiuinHbl  «KoMmbrorepHas rpadukay.
[lepeueHp METOAMYECKUX YKA3aHUM:

“ MosenupoBaHue CIOXHBIX TPEXMEPHBIX CIieH B makere 3ds Max: y4e6.-MeToj1. mocobue /
. A. Bynrakos. — CI16.: I'YAII, 2021. — 199 c.

+¢ OCHOBBI pa3pabOTKK MHTEPAKTUBHBIX 3D-mpunoxkennii Ha aBmkke Unity: yue0. mocodue /
. A. bynrakos, E. E. Maiin, H. H. Pemernukosa. — CI16.: T'YAIIL, 2021. - 137 c.

¢ [IporpamMmupoBaHe MHTEPAKTUBHBIX MMPUIOKEHUI Ha s3bIKe c#: yueOHOe mocoboue / [, A.
bynrakos. — CI16.: 'VAIIL 2022. — 160 c.

CDOKI/I cadyy U OLICHKA J'Ia6ODaTODHBIX Da6OT:

[lepeuens n1abopaTOpHBIX pabOT NpUBEAEH B TabmuIE 6.


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/

[IpenenwvHBIN cpoK cAaun 1aOOPATOPHBIX padOT — MO Havyana 3a4éTHOW Henenu (B KOHIIE
Mas). [ns momydeHuss MakcUMalbHOTO Oaisia jgabopaTopHyio paboTy HEOOXOAMMO claTh He
MO3/IHEE CPOKOB, yKa3aHHBIX B Tabmuie 20. OOyuaromuiics, caaromuii 1abopaTopHyo padoTy
MO3KE YCTAHOBIIEHHOTO TMPEETHHOIO CPOKa, MOXKET MPETEHIOBATh TOJIHKO HA MaKCHUMAaJbHBIHA
6amn 8 Bmecto 10.

Tabnuna 20 — Cpoku caaun 1 6asuisl 1a00paTOpHBIX paboT

Homep Ha3zBanue pa6oTtbl Cpok Maxkcum
padoThI BBITIOJTHEH U Sl aJbHBII
0aJ
1 PaGora ¢ mpuMuUTHBaMHU, TOJUTOHAIBHOE ®deBpaib TEKYIIEro 10
MOJICIMPOBAHUE U MIPUMEHEHHE MOTU(PHUKATOPOB. rozaa
2 Coznanue cloKHBIX 00BEKTOB MIPH MOMOIIIH Maprt Tekyuiero 10
nuHUN. Jlorndeckue ornepanuy U THPAKUPOBAHUE rozaa
00BEKTOB.
3 OcaernieHue ciieHbl, paboTa ¢ MaTepranaMu U Maprt Tekymiero 10
TEKCTYpPUPOBaHUE. rozaa
4 AHUMaIUS TEOMETPHUECKUX OOBEKTOB U Arnpenb TeKylero 10
MaTepHalioB U BU3yalu3alus CICHBI. rojaa
3) Pa3paboTka MHTepaKTUBHOTO TpuiIokeHus B UNity | Ampenb TeKyIero 10
C apPXUTEKTYPHBIM COOPY>KEHUEM. rozaa
6 W3ydenue Gpu3nuecKux CBOMCTB 00BEKTOB U UX Maii Texymiero 10
B3aumozerncTeus B Unity. roaa

Bayel, HaOpaHHBIE O00yYaIONIMMCS 3a JIA0OpaTOPHBIC PadOTHI, CYMMHUPYIOTCS ¢ OayuiaMu
3a KOHTPOJIbHYIO paboty (Makcumym — 70 OamioB). Ha ocHoBe cymmapHoro Oamia
oOyyaromuiicss Moxy4aeT OLEHKY 3a paboTy B cemecTpe. baiel COOTHOCSATCS C OLEHKaMH
CJIEIYIOLIUM 00pa3oM:

— wMeHee 35 — «HEeYyIOBICTBOPUTEIIHHO,;
— 36-48 — «yIOBIETBOPUTEIHHOY;
— 49-59 — «xoporoy,

— 60-70 — «oTIIMYHOY.

11.5. Metoauyeckue YyKa3aHusi [Js1 OOy4alOIIUXCS MO TMPOXOKIAEHHI0 KYpPCOBOI0
NPOCKTHPOBAHMS/BBINOJHEHHS KYPCOBOil padoThl

He npedycmompeno yuebHbIM nIAHOM NO OAGHHOU OUCYUNTIUHE.

11.6. MeToauyeckue yKa3aHHA Vi1 00y4YalOIIMXCHA MO NMPOXO0KICHUI0 CAMOCTOSITeIbHOM
padoThI

B Xxoze BBINONHEHUS CaMOCTOSTENLHON PabOThl, OOYYarOMIMICA BBIMOIHAECT PaboOTy MO
33JIaHHI0 U TIPU METOJMYECKOM PYKOBOJICTBE TperojaBatessi, Ho 0e3 ero HemocpeaCTBEHHOTO
y4acTus.

B npormecce BBIOMHEHHS CaMOCTOATENBbHOM padoThl y oOydatomierocs (opMupyercs
1enecooOpa3Hoe IUIaHHPOBAaHKUE paboyero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHMUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3aLlMHM NMPHOOpETAaeMbIX 3HAHWUK, 00eCreunBacT BBICOKUI
YPOBEHb YCIIEBA€MOCTH B TMEpPHOA OOYYEeHHs, IOMOraeT IOJYYUTh HABBIKM MOBBIIICHUS
po¢eCCUOHATILHOTO YPOBHS.




MetonuueckuMu  MaTepuajgamy,  HalpaBISIOMIMMU  CaMOCTOSTENBbHYIO  paboTy
00y4Yaromuxcs, SBISIOTCS Y4eOHO-METOAMYECKHE MaTephalibl 10 TUCIUIUIMHE, a TaKXKe
METOJIMYECKHE YKa3aHUs TI0 BBITTOJIHEHUIO 1a00paTOpHBIX paboT. Bce MaTepualibl JOCTYITHBI KakK
B DJIEKTPOHHOM Buje (myonukytorces B Jlmunom kabunere ['YAII B pazaene «Marepuainbl»), Tak
1 B neyaTHoM Buje (B oubnuoteke ['Y AIT).

11.7. Metoauyeckue YKa3aHusl Il OOy4alOIIMXCS MO NPOXO0XKIACHHI0 TeKyLIero
KOHTPOJISI ycIIeBaeMOCTH

Tekylmuii KOHTPOJb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBAa 3HAHUU
o0yyarolmxcs, OCyUIECTBIIEMOTI0 B TE€UEHHE CEMECTpa C LIeNbI0 OIICHUBAHUS XOJa OCBOCHHUS
JUCIUTTAHBL.

KoHTpons ycrmeBaeMOCTH MOApa3yMeBaeT IMPOBEICHUE KOHTPOJIBLHOM paboOThI B
nucbMeHHOU opme. KonTposbHas paGoTa BKIIOYAET JABa 3aJlaHUs 110 BApHAHTAM:

e 3ananue Nel — apunHbIe TpeoOpa30BaHus HA IIOCKOCTH,;

e 3amanue Ne2 — mocTpoeHne opTorpapuIecKux MpOSKIIHM.

MakcumanbHbIil 6amt 3a KOHTpoJbHYI paboty — 10 (7 3a 3amanme Nel u 3 3a 3amanue
No2). Otu Gamnbl mpubaBisArOTC K 0amiaM 3a JabopaTopHbIe PaObOThI TPH BEIYMCICHUH OIEHKH
paboThI B cemecTpe.

KonTtponbHas pabora 3arpysxaercsa B JInunbiii kabunet oOyuatomerocs ['YAII B popmate
PDF. Ilpu BBINOJHEHWH KOHTPOJILHOW pPa0OTBI OT PYKH Ha JHUCTKE OyMard STOT JIMCTOK
ckaHupyetcs u BeraBisgeTcs B PDF-nokyMenr.

KonrponbHast paboTa J0JKHA BKIIFOUATh B Ce€0s TUTYJIBHBIN JMCT YCTAHOBJICHHOH (hOPMBI
(bmank moctymeH Ha caiite: https://quap.ru/regdocs/docs/uch), BapuaHT 3amaHus, U300paKEHHsI
UCXOJHBIX M PE3yJbTHPYIOMIMX (UTYp, MATpHUIlbl BepiinH, ad(UHHBIX NpeoOpa3OoBaHH |
NPOEKIINH, apu(HMETUIESCKUE PACYETHI TIEPEMHOKEHHUS MATPHII.

Cpok cmaun KOHTpOJbHOW — 10 1 ampens Tekymero roga. Ilocie 3Toi matel 3arpys3ka
KOHTPOJIbHOU paboThl B JINUHBIN KaOMHET CTAHOBUTCS HEBO3MOXKHOM.

11.8. MeTtoauyeckue yka3aHusi JJisi 00y4alolMXCsl MO NMPOXO:KIEHUIO MPOMEKYTOYHOI
aTTecTaluu

[IpomexyTouHass  artectauuss  OOyd4aroIUXCs  MpelycMaTpuUBacT  OLICHUBAHHE
IIPOMEXYTOYHBIX U OKOHYATEJbHBIX PE3y/]bTaTOB 00y4eHUs Mo AucuuiuinHe. OHa BKIIIOYAET B
ce0st sK3aMeH — ()OpMYy OLIEHKH 3HAHMM, OIYYEHHBIX 00YYaIOUIMMCS B IPOLIECCE U3YUCHUS
BCEH AUCUUIUIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSITENIbHON paboThl, CIOCOOHOCTH MPUMEHSTh
UX U1 pPELIeHHs NPaKTUYECKUX 3ajad. OK3aMeH, KaK IpaBWIO, MPOBOAUTCS B IEPHOA
9K3aMEHALIMOHHOM CECCUM W 3aBEPIIAETCS aTTECTALlMOHHOM OLEHKOM «OTIMYHO», «XOPOILIO»,
«yZOBJIETBOPUTEIIBLHOY, HEYIOBICTBOPUTEIBLHOY.

CI/ICTGMa OIICHOK HpI/I HpOBeJIGHI/II/I HpOMe)I(YTOIIHOfI arrecranun OCYHIGCTBHHGTCﬂ B
COOTBeTCTBUU C TpeboBanusamu [lonoxenuit «O TekylmeM KOHTPOJIE YCIEBAEMOCTH H
MPOMEXKYTOUHOM arrectaiuu cryneHToB ['YAIIL, oOydaromuxcss Mo mporpamMmbl BBICILIETO
obpazoBarus» M «O MOMYJIBHO-PEUTUHTOBOM CHUCTEME OIICHKM KadecTBa ydeOHOW paboThI
ctynentoB B 'Y AID.

DopMaT IpoBeACHUS SK3aMeEHa

DK3aMeH MOXET MPOBOJUTHCS B OJTHOM U3 TPEX hopM:
1. VYcrHbll 3K3aMeH;
2. bmun-sk3amen;
3. Dk3aMeH B BHJE TECTA.


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

dopma MpoBeICHUs 3K3aMEeHa BBIOMPAETCs TPEnoaBaTeieM 3apaHee, UCXOsl U3 00IIero
KOJINYECTBA OOYYarOIIUXCS, 3arpy3KH ayJAUTOPHOro (GOHIA W APYTHUX KPUTEPUEB, M JOBOIUTCS
oOyJaronmMcsl B Havajae ydeOHOro cemectpa. Pe3yibTaTthl MPOXOKIACHHUS dK3aMeHa 10 JI000i
uX TPEX GOPM SIBISIOTCS PAaBHO3HAYHBIMH.

dopma yCcTHOro dK3aMeHa

YCTHBINA dK3aMeH TpOBOAUTCA Mo Omieram. Kakmelid OwiieT COIEpKUT JBa BOMpOCA W3
o011ero nepeyHs Bompocos (Tadbnuia 15.1).

B nauane sk3aMeHa 3K3aMEHYEMbIH BBITSTHBACT OWJIET CIly4allHBIM 00pa3oM, MOCJe 4ero
emy naércs 30 MUHYT BpEMEHH Ha IIOJATOTOBKY K O0TBeTY. IIpu moAroroBke MOXHO UCIIOIB30BaTh
pyuKy M Oymary majas 3alliMCH TE3UCOB OTBeTa. Bo Bpems MHOATrOTOBKH 3K3aMEHYEMOMY
3alpellaeTcss IMOJb30BaThCsl JIIOOBIMM  CIIPAaBOYHBIMM MaTepHallaMd WM  3JIEKTPOHHBIMHU
yCTpOICTBaMH, a TakKe 3aJaBaThb BONPOCH! APYTMM 3K3aMEHyeMbIM. B ciydae HapyuieHus
IIPABWJI NPOBEICHMS JK3aMEHa IPENoJaBaTellb BIPAaBe YJAIUTh 3K3aMEHYEMOI'O C JK3aMeHa ¢
OLIEHKOW «HEYJOBJIETBOPUTEIHHOY.

OTBeT Ha BOIIPOCHI IPOUCXOIUT B (I)OpMaTe Auaora 9K3aMCeHYEMOTO C IIPEIoOJaBaTCIICM.

dopma Onmni-3K3aMeHa

DK3aMeHyeMbli 3allyCKaeT CHElMalIbHYI0 MporpamMMmy, KOTOpas CIy4dalHbIM 00pa3zoM
BbIOMpaeT 1 Bompoc u3 Tabnuiel 15.2. [{ns oTBeTa Ha Ka)ablil BOMPOC 3K3aMeHyeMomy aaércs 1
MuHyTa. OTBET MNPOMCXOAUT YCTHO MpenoiaBaTento. Bcero sk3aMeHyeMoMy HEOOXOAMMO
OTBETUTH Ha 4 Bompoca. OLeHKa CTaBUTCS, UCXO/ U3 KOJIMYECTBAa BOIIPOCOB, HA KOTOPBIE ObLI
JlaH TPaBUJIbHBIN OTBET:

— OTBET Ha | BOMPOC — «HEYAOBIETBOPUTEIHHOY;
— OTBET Ha 2 BOMNpPOCca — «yJA0BJIETBOPUTEIHLHOY,
— OTBET Ha 3 BOMPOCA — «XOPOUIOY;

— OoTBeT Ha 4 BOIIPpOCA — KOTIIUIHO».

Dopma Tecra

Tect npoBoautcs B Cucreme auctanuunonHoro ooydenus ['VAIT (https://Ims.quap.ru) 3a
KOMIIBIOTEpAaMH B ayJUTOPUH. DK3aMEHyeMOMY MaéTcs ojHa MOMbITKAa W | dYac BpeMeHH (C
MOMEHTA 3aIyCKa TECTUPOBAHUs), YTOOBI OTBETUTH Ha 30 BOIPOCOB. 3a TECT MOYKHO IIOJIyYHTH
MakCUMyM 45 0aysioB. DTH OaJTbl COOTHOCSTCS C OLICHKOH CIIEIYIOIUM 00pa3oMm:

— MeHee 20 — «HEYI0BJIIETBOPUTEIBHOY,
— 20-28 — «y10BIETBOPUTEILHOY;
— 29-36 — «xopor1oy;

— 37-45 — «OTIIMYHOY.

B mpouecce BBINONHEHMS TecTa 3K3aMEHYEMOMY  3alpeIlaeTcs  I0JIb30BAThCS
CIpaBOYHBIMU MaTepuasiaMu (BKJIIOYass MaTepuanbl B ceTH VIHTepHeT), JuTeparypoi,
MOOWJIBHBIMH 3JIEKTPOHHBIMU YCTPOWCTBAMM M CHUCTEMAaMM HCKYCCTBEHHOTO HWHTeUIeKTa. B
cllyyae HapyLIeHUs NpaBWJ BBHINOJIHEHUS TecTa WM IPH IONbITKaX oOMaHa WM B3JIOMa
JJIEKTPOHHOM CHUCTEMBl TECTHPOBAHUs IIPENOJAABaTeNIb BIIPABE YAAIUTh 3K3aMEHYEMOIO C
9K3aMEHA C OLICHKOH «HEY/I0BJIETBOPUTEIBHOY.

Bomnpocsl TecTa UMEIOT BapHaHThl OTBETa. B 3aBHCHMOCTH OT THIIAa BONPOCA MPaBUIbHBIN
OTBET MOXET OBITh MO0 OaWH, JHMOO OTBETOB MOXET OBITh HECKOJIBKO. TeMbI, K KOTOPHIM
OTHOCATCS BOIIPOCHI TECTA, IPUBE/IEHBI B TabuLe 18.

dopMupoBaHre UTOTOBON OLIEHKU

Jlnst mosrydeHusl TPOMEKYTOYHOW aTTeCTalldd OOydJarouuicss 00si3aH claTh 9K3aMEH Ha
OIICHKY HE HUXE «yJOBJIETBOPUTEIHHOY.


https://lms.guap.ru/

HroroBas orenka no JUCIUILIMHE CKJIaJAbIBAETCS U3 ABYX OILICHOK: 3a paboTy B ceMecTpe U
3a nKk3aMeH. [Ipu 3TOM OlleHKa 3a 3K3aMEeH MMEET pElIaoNHii BeC B Cllydae, €Clii JIBE OICHKU
pasnuyarorcs Ha 1 Ga.
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