MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUICKOM
OEJIEPALIUU
(enepanbHOE roCyapCTBEHHOE ABTOHOMHOE 06pa30BaTENbHOE YIPEKICHHE BBICLIETO
o6pa3oBaHus
"CAHKT-IIETEPBYPI'CKMI TOCY JIAPCTBEHHBIA YHUBEPCUTET
ABPOKOCMHUYECKOI'O [TPUBOPOCTPOEHHA"

Kadenpa Ne 44

VTBEPXJIAIO

PykoBozutens 06pa3oBaTenbHOM NPOrpaMMBbl

CTapIIMi NIPeroaBaTeib

Jlucr cornacoBanus paGodeit MPOrpaMMbl JIUCIHMILTHHBL

ITporpamMmy cocraBui (a)

CT. IpeIL. «17» JI.A. bynrakos

(MO/MKHOCTD, y4. CTeneHb, 3BaHHE) (noanuce, nara) (unuumansi, pamunus)

Iporpamma oxoGpeHa Ha 3aceaHuH Kadeapsr Ne 44
«17» despans 2025 r, nporokon Ne 6-24/25

3apemyroumit kadeapoit Ne 44 4?/4/ it —
JLT.H.,Ipod. «17» ¢eBpans 2025 r M.B. Ceprees

(RO/DKHOCTS, Y4. CTEMEHB, 3BAHKC)

JUB. Kypranuk

(yu. creneHb, 3BaHue) (nonnuce, nara) (unuumanst, Gpamunis)

Z

3aMecTHTENb AMPEKTOPA HHCTUTYTA

JIOIL K. T.H. « A.A. domenkoBa

/ (moamvce)
E «17» deBpans 2025 r

PABOYAS [TPOTPAMMA JIMCLIATUJIMHBI

«KommbrorepHas rpapuka»

(HaumeHOBaHHE AMCUHMILIHHB)

Ko HanpaBJieH s NO/rOTOBKH/ 09.03.01

CIICAATBHOCTH

HaumenoBanue HarpasJICHHA
[OJATOTOBKK/ CIIEUHAIBHOCTH

Undopmaruka 1 BEIMHCIHTEIbHAS TEXHHKA

HaumenoBanue
KoMITbIOTEpHBIEC TEXHOIOTHH, CHCTEMBI H CETH
HAIPaBJICHHOCTH
dopma obyueHus O04YHO-3a09HAsA
I'ox mpuema 2025

Canxkr-IlerepOypr — 2025

OJDKHOCTD, y4. CTEleHb, 3BaHHE) (noanucs, é‘rﬂ) (unuumanst, pamwins)



AHHOTAIUA

HuctunnuHa «KommbioTepHass rpaduka» BXOAWUT B 00pa3oBaTeNbHYIO MpOTpaMMy
BbICIIEr0 oOpa3oBaHMsl — TporpaMmy 0OakajgaBpuaTa II0 HAIpPABJICHUIO TOJITOTOBKH/
cnermanbHocTH  09.03.01 «MHpOpMAaTHKA ¥ BBEIYHCIUTEIbHAS TEXHUKA» HAMNPaBICHHOCTH
«KOoMITbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U CeTHy». JIuciuIummHa peanusyercs kageapoir «Nod4y,

I[I/ICI_II/IHJ'H/IHE[ HalcJICHa Ha (I)OpMI/IpOBaHI/IC Y BBIITYCKHHKA CJIICAYIOIINUX KOMIIETCHIIUM

ITK-7 «Cnoco0eH npoeKTUpOBaTh 00BEKTHI BU3YyalbHON MH(OpMAIMU, UICHTU(UKAMN
¥ KOMMYHHKAIIUN

ITK-8 «Criocoben pa3pabarbiBaTh METO/IbI, aJTOPUTMBI U TIOAMPOTPAMMBI JJI IOTOYHON
BU3yalIH3allH TPEXMEPHBIX KOMITBIOTEPHBIX CLIEH)

CognepxaHue NUCHUIUIMHBI OXBaThIBAE€T KPYI BOIPOCOB, CBS3aHHBIX C OCBOCHHUEM
OCHOBHBIX TCOPCTUUCCKUX 3HaHI/II>'I, MMOJIyUYCHHUEM YMGHI/II\/JI u BI)Ipa6OTK€ MPaKTHYCCKUX HABBLIKOB
B 005aCTM COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOM TpauKH, METOJOB IMpEACTaBICHUSI
rpadguyeckux u300pakeHUH, TEXHOJOTUH BH3yalM3allM{, TPOLECCOB KOHCTPYUPOBAHUS H
npeoOpa3oBaHusl TPEXMEPHBIX T€OMETPUUECKUX OOBEKTOB.

JuciunnuHa  uU3y4aer — cmocoObl  pEaTMCTUYHOM — BU3yalHM3allil  TPEXMEPHBIX
KOMIIBIOTEPHBIX CIIEH ¢ YYETOM OajlaHca KauyecTBa M CKOPOCTH, a TaKKe COBPEMEHHbIE MOJIXO/IbI,
IpUMEHsIEMbIE TIPU MOAETMUPOBAHNH, OCBEIICHUN U aHUMHUPOBAHUU TPEXMEPHBIX O0BEKTOB, MPH
KOMIIOHOBKE CII€H, CO3/IaHHMU WICHIEepOB M Au3aiiHe OOBEKTOB BU3yallbHON WHGOpMAalUU B
LIEJIOM.

[IpenomaBanue OUCIMIUIMHBI TpeaycMaTpUBaeT cleAyromme (GopMbl  OpraHu3alun
y4eOHOro mpoiiecca: JeKInH, 1adopaTopHble paboThl, cCAMOCTOSITENbHAS paboTa o0yyaromierocs,
KOHCYJIbTAIIUU.

HporpaMMoﬁ AUCHUINUIMHBI TIPEAYCMOTPCHBI CJICAYIOUNIUEC BHUAbI KOHTPOJIA: TeKyH_II/Iﬁ
KOHTPOJIb YCIICBACMOCTHU, IPOMCECIKYTOUHAA aTTCCTAlHUA B (bopMe OK3aMCHa.

061.[[3.5[ TPYAOCMKOCTb OCBOCHUS IAUCHUIUIMHBI COCTABJIACT 4 3a4ETHBIX CAWHMUIIBI, 144
gaca.

S3bIK 00yYeHHMS MO TUCIUILTUHE «PYCCKUID)



1. Hepeqeﬂb IVIAHUPYEMBIX pE3y/ibTaTOB Oﬁy‘leHI/lﬂ o TMCUMITIJINHE

1.1. llenu npenonaBaHust AUCIUIUIAHBI

Lenpro mperonaBaHus AUCHUIUTAHBI SIBISICTCS TIOJIy9€HUE CTYIACHTAMHU HEOOXOIUMBIX
3HaHWH, yYMEHUH M HaBBIKOB B OOJIACTH NPOEKTUPOBAHUS HMHTEPAKTUBHBIX HHTEp(deiicoB
KOMIIBIOTEpHON rpaduKku, METOIOB MPEJICTABICHHS T€OMETPHUECKUX U IpadUuecKux 0OBEKTOB,
MaTeMaTU4YeCKUX W aJTOPUTMUYECKHX OCHOB HX IpeoOpa3oBaHusl, CTPYKTYP TPEXMEPHBIX
JAHHBIX, CIOCOOOB MX BH3yaJIH3allMM M MPUMEHEHUS TNPH TNPOSKTHPOBAHWU HPOTPAMMHOIO
obecrieueHusI.

1.2. JlucuumiauHa BXOAUT B COCTaB 0053aTENILHOM YacTH 00pa3oBaTeIbHON MPOrpaMMbl
BbICIIeTo oOpazoBanus (mpanee — OI1 BO).

1.3. IlepedeHs IaHUPYEMBIX PE3YIHTATOB OOYUYCHHS IO TUCIIMIUTMHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMHU pe3yiabTaramu ocBoeHus OIT BO.

B pe3ynbTaTe M3ydeHHs JUCIUIUIMHBI OOYYaIONIMICS JOJDKEH 00JamaTh CIEAYIONTUMHU
KOMIIETEHITUSIMU WU MX YacTsAMU. KOMIIETeHIIMU U WHAUKATOPBI UX JOCTH)KCHUS TIPUBEIICHBI B
Tabimue 1.

Tabmuma 1 — IlepeyeHb KOMIETSHITNI U UHAMKATOPOB MX JOCTHKEHUS

Kareropus Koa n
Koa n HanMeHOBaHMe HHAUKATOPA T10CTHKEHHUS
(rpynmna) HaMMeHOBaHHe
KOMIIeTEeHUH
KOMIeTeH I KOMIIeTeH U
IIK-7.3.1 3HaTh TEXHOJIOTUYECKUE TTPOLIECCHI
XYA0KECTBEHHOT'O KOHCTPYUPOBAHUS, TEXHUUECKOTO
IK-7 CnocodeH | \ionenuposatust 1 IPOH3BOACTBA OGHEKTOB
HPOCKTHPOBATH BH3yalIbHON HH(POPMALIUH
00BEKTHI .
[IpodeccuonanpHbIe BV ALHO IIK-7.Y.1 yMeTh HAXOIUTh AU3AUHEPCKHUE PEIICHUS
KOMIIETEHIIUU - (gOpMaHI/II/I 3aj1a4 M0 MPOEKTUPOBAHUIO 00BEKTOB BU3YaJIbHOU
’ UHPOpPMAIUY C YIETOM TOXKEJIAaHHUA 3aKa3unKa
UACHTU(DUKAIIH
1 KOMMYHHKAIHN IIK-7.B.1 Bnagets NpOrpaMMHBIM 06ecnequHe1:/1,
UCTIOJIb3YEMbIM B JM3aliHE 00bEKTOB BU3YaIbHON
uHpOpMaIU
K-8 Crocoben | 1IK-8.3.1 3HaTh METONBI U MATEMAaTHYECKHE
paspaGaTbIBaTh QITOPUTMBI, JISKAIIE B OCHOBE TEOPUU CBETA U
METO/IBI, TEXHOJIOTUH BU3YyaIH3aluU
AITOPUTMBI U IIK-8.Y.1 ymers nobuBatbcs Oananca KauyecTBa U
[Ipodeccuonanbubie | TOAIPOTPaMMBbI CKOPOCTH BU3yaIH3alMH TPEXMEPHBIX
KOMITCTEHITUN JUISL TOTOYHOM KOMITLIOTEPHBIX CIICH
BU3yaIH3aHN ITK-8.B.1 Bi1ageTh KOMIBIOTEPHBIMH IPOrPaAMMaMHM
TPEXMEPHBIX JUTSL BBITIOJTHEHHMS 337124 110 HACTPOMKE OCBEIICHUS,
KOMITbIOTEPHBIX CO3/IaHHUIO LIEHIEPOB U BU3yaJIM3alluU TPEXMEPHBIX
CLICH KOMITLIOTEPHBIX CIICH

— «OCHOBBI TPOrPaMMUPOBAHUSIY;

2. Mecrto aucuuninnsl B crpykrype OIl
JlucuumiimHa MOKeT 0a3upoBaThCs HAa 3HAHMAX, paHee NMPHOOPETEHHBIX OOYYaIOIIMMUCS
IPU U3YyYEHUH CIIEIYIOUMX AUCLUIINH:
— «Mudpopmarukay;

- <<211/ICKp€THa$I MaTeéMaTuKa».

3HaHI/I$I, MOJIYUCHHBIC IIpU M3YUCHHH Martcpuajia }IaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U MOT'YT MCIIOJIb30BATHCA NPHU U3YUCHUHN APYTUX JUCHHUILIINH:




— «/HTepaKTHBHAS KOMITBIOTEPHAS TpaduKay,
— «Iudposas o6paboTka U300pakeHUID»;
— «Pa3paboTka BUPTYaIbHON U JIOTIOJIHEHHOH pealbHOCTH.

3. O0beM M TPYA0EMKOCTh AU CHUNJIHHBI

JlanHbpie 00 0O0IIEeM O0bEeMe IUCUIUILUIMHBI, TPYIOSMKOCTH OTACJILHBIX BHIIOB Y4YEOHOMH
paboThI 1O AUCUUIUIHHE (M paclpeielieHne TON TPYIOEMKOCTH 10 CEMECTpaM ) MPeCTaBICHbI B
Tabimue 2.

Tabmuma 2 — O6beM U TPYA0EMKOCTb TUCITUTITUHBI

TpynoemkocTh o
Buj yue6Hol padoTsl Bceero cemecTpam
NeS
1 2 3
Oobwaa mpyooemkocmo oucyunaunst, 3E/ (1ac) 4/ 144 4/ 144
U3 nux uacoe npakmuueckoii n0020moeKu 34 34
AyoumopHnule 3anamus, BCETo 4ac. 68 68
B TOM UHCJIE:

nexuuu (JI), (vac) 34 34

npakTudeckue/ceMurapckue  zanatus - (I13),

(gac)

nabopartopubie padoTsl (JIP), (vac) 34 34

KypcoBoi mipoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (4ac) 40 40
Buo npomesicymounoni ammecmayuu: 3a4er, s, s,
mudd. 3auet, sx3ameH (3auet, dudd. 3au, Dk3.**)

£ v
[Mpumeuanue: KaHTUAATCKUHA dK3aMeH

4. Conep:xaHue QUCHUIINHBI

4.1. PacnpeaeneHue TPyI10€eMKOCTH TUCIUILIMHBI M0 pa3aeiaM U BUIAM 3aHATHIH
Paznensl, TeMbl AUCHUIUIMHBI U UX TPYJOEMKOCTh MIPUBEICHBI B Ta0IHIIE 3.

Tabnuna 3 — Pa3fensl, TeMbl TUCHUIUIMHBL, UX TPYI0OEMKOCTh

113
Jlexknun JIP KII | CPC
Pa3nennl, TeMbl AU CIHIIIHHBI ) (C3) ) (
gac gac) | (gac)| (gac
( (aacy | (120) | (120) | (1ac)
Cemectp 5

Paznen 1. OcHOBHBIE aCTIEKTHI KOMIIBIOTEPHOM 4 4
rpaduku
Pazpnen 2. Cucrembl KOOpAUHAT, TEOMETPUUYECKHE
peoOpa3oBaHus U MPOSKIIMH B KOMITBIOTEPHOMN 4 6 6
rpaduke
Paznen 3. Monenu reoMeTpruuecKux 0ObEKTOB, UX 4 4 6




BUbI U cBOMCTBA. CTPYKTYpPBI JaHHBIX

Pasnen 4. LiBeroBelie Mmozenu. Bocripusitue niBera

4eJI0BEKOM. MoJIENTM U METOABI OCBEIIEHUS. T UIIBI 6 4 8

HCTOYHHUKOB CBETa

Pasnen 5. Metozp! noBellieHUs peanucTuyHocTu 3D-

cueH npu Busyanuzanuu. Co3naHue MaTepralioB U 6 8 6

TEKCTYpPUpPOBaHUE

Paznen 6. Tpuanryssiiust. MeTo 1kl ONTUMH3AIUN

NPEJCTaBICHUS TEOMETPUUECKOM U IrpauuecKoit 6 8 6

uHpOpMaIU

Paznen 7. AnmapatHo-nmporpaMMHbIE€ CPEJICTBA U 4 A 4

CTaH/IapThl KOMITLIOTEPHOM TpaduKH.

Uroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40

IIpakTHyeckas MOArOTOBKA 3aKJIFOYAETCS B HEMIOCPEICTBEHHOM BBIIIOJIHEHUH
00yYaroIMMHUCS OTMPEIeSICHHBIX TPYAOBBIX (DYHKIINI, CBA3aHHBIX C OyayIIei
npodeccHoHaIbHOM AESITENbHOCTBIO.

4.2

Conepxxanue pa3aejioB U TeM JEeKIIMOHHBIX 3aHATHI

ConeprxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHSATUH MPUBEACHO B TabIUIIC 4.

Tabnuna 4 — ComeprkaHue pa3aeioB ¥ TEM JICKIIMOHHOTO ITHKIa

Homep
pasaeJa

Ha3Banmue u copepkanue pa3aejioB U TeM JEeKIIUOHHbIX 3aHATHI

Tema 1.1. OCHOBHBIE 1IEJIU U 33J1a4¥ TUCHUIUIMHBL. [[oHsATHE reOMeTpUYECcKOTO
o0BeKTa 1 rpadudeckoro n3odpaxenus. Buasl komnbrorepHoi rpaduku: 2D, 3D,
dbpaxrtansl. OnpeaeneHus 1 0COOCHHOCTH PACTPOBOM U BEKTOPHOU TpaduKu.
TpexmepHas 1 HTHTEpaKTUBHAS KOMIIbIOTepHas rpaduka. O61acTy NprUMEHEHHS
KOMITLIOTEPHOU TpaduK.

Tema 1.2. OcoOeHHOCTH 3pUTEIBHON CUCTEMBI YeJIOBEKa PU BOCIIPUATUI
npocrtpancTsa. KoHuenryanbHast Moaens 3D-cuensl. Mozaens kamepsl.

Tema 2.1. Cucremsl koopauHat. @akTops! KIaccu(puKauy reoMeTpUIecKuX
npoekiuii. OCHOBHBIE BUbI IPOEKLIMI: HEHTPaIbHbIE U TapaslieIbHbIE.

Tema 2.2. 'eomerprueckue npeodbpazoBanusi: AdduHHBIE TPEOOpa3OBaAHHUSA,
npeoOpa3oBaHus MPOCTPAHCTBA, OJHOPOIHBIE KOOPAUHATHL. MaTpuyHOe
npeJcTaBiIeHne NpeoOpa3oBaHuil Ha INIOCKOCTU U B pocTpaHcTBe. Komnosuuus
npeoOpa3oBaHuil.

Tema 3.1. Monenu reoMeTpruueckix 00bEKTOB, UX BUBI U CBOMCTBA. BhimyKkiibie
MHOTOYTOJILHUKH U MHOTOTPaHHUKU. Moenu AByMEPHBIX 00bEKTOB:
KOOPAWHATHBIC, aHATUTHYECKHUE. MOIeNT TPEXMEPHBIX 00ObEKTOB: KapKacHEIE,
CIUTOILHEIE.

Tema 3.2. Crnaiinbl u kpuBbie be3pe. CriocoOb! OTYYEHUS T€OMETPHUECKUX
00bexToB. [lmaToHOBHI Tenma. CTPYKTYpBI JAHHBIX TE€OMETPUUYECKHX O0BEKTOB.

Tema 4.1. OcobeHHOCTH 3pUTENBHOIN CUCTEMBI YEIOBEKa, BOCIPUITHE [[BETA.
KomupoBanue 1Bera, anb(a-kanai. L[BeToBbie MOIeIH KOMITBIOTEPHOM rpaduKu
(RGB, CMYKk). Liserossie npoctpanctea (HSV, HSL, XYZ).




Tema 4.2. Moenu 1 METOABI OCBELIEHUA. JIOKaIbHAast MOIEIb OCBEIIEHHUS. T UIIBI
MCTOYHUKOB CBeTa. 3akpamuBanue 1o merogam ['ypo, @onra u binnna-®dowra.
IToHsATHE HOpMAJIEHA.

Tema 4.3. Moaenu 1 METO/IbI TTI00aJIbHOT'O OCBEICHUS: TPACCUPOBKA JTyUei, METO
U3ITy4aTeIbHOCTH, CTOXacTHIeCKne MeTo1bl MonTe-Kapino, poToHHBIE KapThl.

Tema 5.1. Onpeenennie v pa3HOBUIHOCTH TeKCTyp. Hamoxenue Tekctyp.
TexcTypHBIE KapThl H Pa3BEPTKHU.

Tema 5.2. Anroputmsl critaxuBanus (anti-aliasing) n3o0pakeHuit u GpuiIbTpanun
TEKCTyp: OWIMHEHAs, TPHINHEHHASI, aHU30TPOITHASI.

Tema 5.3. CriocoObI OBBIIIEHNE PEATUCTUYHOCTH U300pakeHUuH. DD HEeKThI
BH3yan3ai. ATMochepHbIe U ONITHYECKHUE P HEKTHI.

Tema 6.1. [TonsTre TpuaHryassuuu. AJTOPUTMbI TPUAHTYIISIUK. TpHaHTy IS IUsS
Jlenone u e€ peanusauus Ha npakTHke. [IpumMepsl HCIOIBb30BaHNS TPUAHTYIISALMH.
Tema 6.2. ATTOpUTMBI OTCEUEHUS IO OKHY MpoeKuu (aroputmbl CazepiieHa).
JIBymMepHOe 1 TpEXMepHOe oTceueHue (OTHOCUTENIBHO BUMMOTO 00beMa
UPaMU/Ibl BUIUMOCTH).

Tema 6.3. [IpencraBieHre OTHOUIEHUH 10 TTyOHHE (aJITOpPUTM XYI0KHUKA,
anroput™m Z-0ydepa). Y nanenue HeBUAMMBIX TpaHel, p&oep U MOBEPXHOCTEH
(anropuTM TIaBAOIIETO TOPU30HTA, ArOpuT™M Pobeprca).

Tema 7.2. Oransl 3D-kouBeliepa. [lonsTue, 3aaa4u U pa3HOBUIHOCTH ILIEUIEPOB.
PactpoBble onepaiuu Ha KOHBeHepe.

Tema 7.3. YcTpoiicTBo 1 pabota rpaduueckoro nporeccopa. AnmaparHas
peanuzanus rpaguueckux GyHKIUN. BepumHHbIe U TUKCEIbHBIE MPOIIECCOPHI.

4.3.

IIpakTHyeckue (CeMUHAPCKHE) 3AHATHS

Tembl MpakTUYECKUX 3aHATUN U UX TPYAOEMKOCTb IPUBEJEHBI B TaOIULE S.

Tabnuna 5 — [IpakTHueckue 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne Tembl NPaKTHYECKHUX DopMbl NPAKTHYECKHX Tpynoemkocrs, pa3aena
n/n 3aHATHI 3aHATHI (uac) JUCIHUII
JINHBI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a0OPAaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEIECHBI B TabmuIe 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYIAOEMKOCTh
T Ne
oeM
Ne pyA pa3jaeiia
HaumenoBanue 1adopaTopHbix pador KOCTb,
n/n JM CIIMII
(uac)
JINHBI
Cemectp 5
1 | PabGoTa c mpumMHuTHBaMHU, MTOJIUTOHATIHHOE MOJIETUPOBAHUE U 4 2
NpUMEHEHHE MOAU(PHUKATOPOB.




2 Co3znanue CII0KHBIX 00BEKTOB MPH MOMOIIH JIMHUHN. JlorHnueckue 6 3
oTiepaIy ¥ THPAKUPOBAHHE 0OBEKTOB.

OcaelieHue clieHsl, paboTa ¢ MaTepUagaMu U TEKCTYPUPOBaHHE. 6 4,5
4 | AHMManusi reoMeTpruuecKux 00bEKTOB U MaTEpPUaAIOB U 6 5
BU3yalTU3alHsl CLICHBI.
5 | Pa3paboTrka nHTepakTuBHOrO npuioxeHus B Unity ¢ 6 2,4
APXUTEKTYPHBIM COOPYKEHUEM.
6 | U3yueHune Gpu3nueckux CBONCTB OOBEKTOB U UX B3aUMOJICHCTBUS 6 6,7
B Unity.
Bceero 34

4.5. KypcoBoe npoekTHpOBaHue/ BbINMOJIHEHHE KYPCOBO padoThI

VY4eOHBbIM MJIaHOM HE TPEyCMOTPEHO.

4.6. CamocrosiTesibHasi paboTa 00y4aroUXCs

Bunpl camocTosTeIbHOU pa60TBI " €C TPYAOCMKOCTD IIPUBCACHBI B Ta6J'II/II_Ie 7.

Tabnuua 7 — Buasl camocTosTenbHOM paboThl U €€ TPYI0EMKOCTh

Bua camocrosiTesibHOM padoThI B:Zrco’ Cemectp 5, uac
1 2 3
W3ydenune TeopeTHUECKOr0 MaTepuaa
12 12
nucuuruinael (TO)
Kypcosoe npoexktuposanmne (KI1, KP)
Pacuerno-rpaduueckue 3amanus (PI3) 8 8
[TonroroBka K TeKyIeMy KOHTPOIIIO 6 6
ycneBaemoctu (TKY)
Beimonuenue pedeparta (P)
Homamnee 3aganue (13) 6 6
KonTposabHnbie padoTsl 3a0uHnkoB (KP3)
[ToaroroBka kK MpOMEKyTOUHOM 2 2
atrecranuu (ITA)
Bcero: 40 40

S. IlepevyeHb y4eOHO-METOAUYECKOI0 00ecIeYeHNs JJI CAMOCTOATEIbHOI padoThl
o0yyarommxcs Mo JUCHHUILIHHE (MOLYJIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl JUIsi CaMOCTOATEIbHOM paboThl  O0yyarouuxcs
yKa3aHsl B ILIL. 7-11.




6. Hepeqenb MEYATHBIX U 3JICKTPOHHBIX y‘leﬁHBlX U3JaHuH

IlepeueHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI NpuBeAEH B Tabnuie 8.

Tabmuma 8 — [lepedenHs nevaTHBIX U AJIEKTPOHHBIX YUECOHBIX W3JIAHUN

KomyecrBo
Mudp/ IK3EMILISIPOB B
Bbubamorpaguyeckas ccblika oud/morexe (Kpome
URL anpec 3JIeKTPOHHBIX
IK3EeMILISIPOB)
YK Hukynun E. A. KomnbrorepHas rpaguxa.
681.327.11:003.6(075 | Monenu u anroputmbl. Y. [Tocobue. —
.3) W3narensctBo Jlans, 2017. — 708c.
ISBN: 978-5-8114-2505-1
YK 004.5 + 741 bopeckos A. B., [llukun E. B. KommsrotepHas
(075.32) rpaduka: yueOHuK U npaktukym s CITO —
BBK 32.973.26 W3n. YOpaiit, Mocksa, 2019. — 219c¢.
B82 ISBN 978-5-534-11630-4
YK 004.0 MogenupoBaHue CI0KHBIX TPEXMEPHBIX CIIEH 50
BEK 32.973.26-018.2 | B makere 3ds Max: yue0.-meto. nocoodue / JI.
590 A. bynrakos. — CI10.: T'VAII, 2021. — 199c.
YK 004.92 OcCHOBBI pa3pabOTKH UHTEPAKTUBHBIX 3D- 50

bbK 32.973.26-018
590

npuiIoKeHni Ha aBmwkke Unity: yae0. mocooue
/ . A. bynrakos, E. E. Maiin, H. H.
Pemeruukona. — CII0.: I'VAIIL 2021. — 137c.

YK 004.427
bbK 32.973.26-018.2
Ie8

lNopenuk A. I'., Bacunsesa 1O. J1.
Camoyunrenpb 3ds Max 2022 — U3a. BXB-
[TerepOypr, CII06, 2023. — 544c.

ISBN 978-5-9775-1721-8

bbK 32.973.2 Xace . [IpakTuueckoe nocodue Blender 3.0
YK 004.94 U1 Tro0uTeNel U npoghecCrOHAIOB.
X99 Mopenunr, anumanus, VFX — Conon-IIpecc,
2022. - 300c.
ISBN 978-5-91359-485-3
YK 004.9 Maiik I'eiir. PazpaboTka urp Ha Unity 2018 3a
BBK 77.056¢.92 24 yaca. — bombopa, Mocksa, 2020r. — 466c¢.
27 ISBN 978-5-04-105963-7

7. IlepeyeHb JIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB HHGOPMALMOHHO-

TeJIEKOMMYHHUKAIMOHHOM ceT «MHTEepHE)

pecypcoB WH(POPMAITMOHHO-
HEOOXOJMUMBIX JUIS OCBOCHHS TUCIUILIHHBI

[lepeuenn 3IEKTPOHHBIX 00pa3oBaTeIbHBIX
TEJICKOMMYHUKAIMOHHON ceTu «MHTepHeT»,
npuBezeH B Tabmuie 9.



Tabmuua 9
TEJIEKOMMYHHMKAIMOHHOM ceTn «HTepHeT»

- HepequL OJICKTPOHHBIX O6pa30BaTeJ'ILHBIX peCypcoB I/IH(l)OpMaI_[I/IOHHO-

URL aapec

HanmenoBanue

https://videoinfographica.com/3dsmax-tutorials/

becrutatapie ypoku mo 3ds Max Ha caiite
videoinfographica

https://videoinfographica.com/blender-tutorials/

becnnatueie ypoku no Blender Ha caiite
videoinfographica

http://3deasy.ru

Vpoxku 3ds Max asist HAYMHAIONTUX

https://younglinux.info/blender/course

Beenenue B Blender. Kypc anst HaunHaronmx

https://docs.unity3d.com/Manual/index.html

PykoBozactBo nonbs3oBarens Unity

https://docs.unity3d.com/Manual/ScriptingSecti
on.html

Pazpabotka crienapueB B Unity (C#)

https://itproger.com/course/unity

Cosznanue urp Ha Unity U198 HAYMHAFOIINX.
Bugneoypoku

https://www.math10.com/ru/geometria/eeogebra

/geogebra.html

Geogebra — OecruiaTHOE OH-JTAH
F€OMETPUUECKOE IPUII0KEHUE

8. Ilepeyenb HH(POPMALUOHHBIX TEXHOJIOTUI

8.1. IlepeueHr mNPOrpaMMHOrO OOECHEUYEHHUS, HCIOIB3YEMOTO MpPU OCYIIECTBICHUH

O6pa30BaTeJ'ILHOFO nponecca no AUCIUIUINHC.

Hepequb HCIOJIB3YCMOI'0 IMPpOrpaMMHOI0 obecnicueHUs MMPEACTaBJICH B Ta6J'II/II_Ie 10.

Tabnuna 10 — [lepedens mporpaMMHOT0 oOecTeueHHs

Ne n/n

HauMmeHoBanue

1 Blender 4.2 nnu HOoBee

Autodesk 3ds Max 2023 unu HOBee

Unity 2022.3 LTS wunu HOBee

Paint. NET 3.5.11 unu "HOBEE

2
3
4 Microsoft Visual Studio Community 2022 unu HOBee
5

8.2. Ilepeuenn

MH(POPMALMOHHO-CIIPABOYHBIX

CUCTEM,  HCIOJIB3yEMBIX  IIPH

OCYIIECTBIEHUN 00pa30BaTEIHLHOTO MPOLiecca MO AUCIUILINHE
[lepedenp ucnonb3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM INPEACTaBIEH B TaOyulle

11.

Ta6muma 11 — Ilepeuens nHPpOPMATMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He nmpenycmorpeno

9. MaTepuajibHO-TeXHHYECKasi 0a3a

Cocras MaTepHaHBHO—TCXHquCKOﬁ

0a3ml,

HEOOXOIUMOM A1 OCYILECTBIICHUS

00pa3oBaTebHOTO MpOoIlecca Mo IUCHIUILINHE, TPeACTaBjIeH B Tabmue 12.



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

Tabnuna 12 — CoctaB MmaTepuaIbHO-TEXHUYECKOMN 0a3bl

Ne HaumeHoBaHuUe COCTABHOI YacTH MaTepUAaJIbLHO- Homep aynutopuu
n/n TeXHUYeCKOi 0a3bl (mpu He0OX0AUMOCTH)
1 | MynbTumenuiiHas JIEKIUOHHAS ay IUTOPUS 53-07, 32-04
2 | Cnenuanu3upoBaHHas KOMIbIOTEpHas JabopaTtopus 52-09, 52-17

10. OuenouyHble cpeacTBa ISl IPOBeIeHUs POMEKYTOYHOM aTTecTAMI

10.1. CocrtaB OIEHOYHBIX CPEACTB JMJsi MPOBEICHUS MPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcs 1Mo AUCIUTUINHE MPUBEACH B Tabmwmie 13.

Tabnuua 13 — CocTaB OLIGHOYHBIX CPEJACTB JUIs MPOBEJACHUS IPOMEKYTOUHON aTTecTaluu

Bua npomeskyro4Hol aTrecranuu IlepeyeHb OLIEHOYHBIX CPEACTB
OK3aMeH » CHucoK BOMPOCOB K HK3aMEHY
» DK3aMeHalMOHHbIE OMIIETHI
> 3anaun
» Tectbl

10.2. B kauecTBe KpHUTEPHEB OLEHKU YpPOBHSI CGHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMI O0OydYalomUMHCs MPUMEHseTCS S-0ajulbHasi IIKana OLEHKH Cc(HhOPMHPOBAHHOCTH
KOMIIETEeHLIU, KOTopas npuBeseHa B Tabnuue 14. B Teyenue cemectpa MOXKET MCIIOJIb30BAThCS
100-6annpHass  miKajga  MOAYJIbHO-PEMTHHIOBOW  CUCTEMBl  YHHMBEpCUTETa,  IpaBUia
MCTIOJIB30BAHUSI KOTOPOH, YCTAaHOBIIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuma 14 — Kputepun orieHku ypoBHS ChOPMUPOBAHHOCTH KOMIICTCHITHIA

Onenka KoMIeTeHIun

XapaxkrepucTuka c¢(popMHUpPOBAHHBLIX KOMITETCHLMI
S-0a/bHas KT

— oOyyaromuiicss TJIIyOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepual;

— YBEPEHHO, JJOTUYHO, II0CJIEI0BATEIILHO U TPAMOTHO €0 U3J1araerT;
— ONUPAsCh HAa 3HAHUS OCHOBHOW M JOIOJHUTEIBHOM JIUTEPATYpHI,

«OTIIFYHO» o
TECHO MPUBSI3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHUS C TPAKTUIECKON
«3a9TCHO» JIeTEIbHOCTHIO HATIPaBIICHHS;
— yMes0 000CHOBBIBAET U APTYMECHTHPYET BBIJIBUTACMBIC MM HJICH;
— JIeNaeT BBIBOJIbI M 000OIICHUS;
— cBOOOJIHO BJIA/ICET CHCTEMOM CIEHATN3UPOBAHHBIX MOHSITHIL.
— 00yyJaroIuiicss TBEPIO YCBOWII MPOrPaMMHBII Marepuai, rpaMOTHO U
10 CYyIIECTBY U3JaraeT ero, OMHPasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
— HE JIOMYCKAET CyMIeCTBEHHBIX HETOUHOCTEIH;
«XOPOLIIO»

— YBA3BIBAET YCBOEHHBIC 3HAHUS C IPAKTHYECKOH JEATEIbHOCTHIO
«3aYTEHO» HATIPABJICHHUS;

— aprYMEHTHUPYET Hay4HBIC TIOJIOXKCHUS;
— JieNnaeT BBIBOIbI U 0000IIEHHS;
— BJIQJICET CUCTEMOM CIEIHAIN3UPOBAHHBIX ITOHITHH.




OueHka KOMIeTeHIun

5-0a/1ILbHAS NIKAJIA

XapakTepucTuka c(popMHUPOBAHHBIX KOMIIETeHIMIA

JUTEPATyPHI;

— J0IIYCKAa€T HECYIICCTBCHHBIC OIINOKHU U HETOYHOCTH,

— o0yyaromuiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM

(YHOBICTBOPHTEIHOY | _ yoniprrhiBaeT 3aTPyAHEHUs] B NPAKTUYECKOM HPUMEHEHMM 3HAHUUI
«GAYTEHO» HATIPABJICHHUS;
— c1abo apryMeHTHpYeT HayuHble MOJI0KEHUS;
— 3aTpyaHsAeTCs B (JOPMYJIMPOBAHUH BBIBOJIOB U 0O0OIIECHUIA;
— YaCTUYHO BJIA/ICET CUCTEMOH CIIENATTU3UPOBAHHBIX OHATHUI.
— oOy4aromuiicss He YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOIO
MaTepuana;
— JIONyCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IpHU
(HCYNOBICTBOPHTEIBHOY | 1aceMoTpernu npo6ieM B KOHKPETHOM HaNpaBJIeHUM;

«HEC 3a4YTCHO»

— HE MOKET apryMCHTUPOBATh HAyUHBIC TOJIOKCHUS;
— He GopMyIIUPYET BHIBOJIOB U 0000IIICHUT.

— HCIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUU;

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUSI WK UHbIE MaTepUaJbl.
Bomnpocs! (3agaun) i sK3aMeHa npezcTaBieHsl B Tabnumnax 15.1 u 15.2.

Tabnuna 15.1 — Borpocsl A5t yCTHOTO 3K3aMeHa

Ne Kon
IlepeyeHb BONPOCOB /ISl IK3aMeHAa
n/n HHIMKATOpa
1 | IToHATHE O TEOMETPHYECKOM 00BeKTE, TPadhUUeCKOM H300paKEHUN 1IK-7.3.1
2 | BekropHas rpauka. OnpesiesneHue, OCHOBHBIE IAPAMETPBI, IPUMEPBI HK-7.Y.1
3 | Mozenn 00bEKTOB TPEXMEPHOI IrpaduKu [IK-7.3.1
4 | PactpoBas rpauka. OnpeiesieHne, OCHOBHbIE IAPAMETPBI, TIPUMEPbI HK-7.Y.1
5 | Bumpl cucteM KOOpaMHAT M CIIOCOOBI UX TIPEOOPA30BaHHUS [K-7.B.1
6 | JlekapToBa cucteMa KoopauHat. Onepaiuy Haj BeKTopamu B aekapropoii | [IK-7.Y.1
CHCTEME KOOP/MHAT
7 | HonsipHble cucTeMbl KOOpMHAT. [1epexo1 OT MONMSPHBIX KOOPAMHAT K 1IK-7.¥.1
JIEKaPTOBBIM
KonnenryansHast Mojesb 3D-crieHsl I1K-8.3.1
9 | Mogenb kamepbl. TUIb TpoenMpoBanys Kamep B 3D-crene 1IK-8.B.1
10 | Addunnsie npeodbpazoBanus. Bunel adduHHBIX TpeoOpazoBaHmii HK-8.Y.1
11 | DKBUBaJIEHTHBIE T€OMETPUYECKUE MPpeobpasoBanus. OnpenencHue u [IK-7.¥.1
IpUMEHEHHE
12 | AKCOHOMETPHYECKHE MPOEKIMU. BHIbI, IPHHIMIIBI TOCTPOECHHUS, 1IK-8.V.1
MaTpPHUYHOE MPEJICTABIICHUE
13 | MapannensHbie npoekiun. OCHOBHBIE BUIBI, IPHHIIUIIBI TOCTPOEHHS 1K-7.3.1
14 | [epcrekTHBHBIE MPOEKIMU. BUIbl, IPMHLMIL MocTpoeHus, Matpuanoe | 1IK-7.B.1

MMpeaACTaBJICHUC




15 | TIpeoGpa3oBaHus Ha IIOCKOCTH: BUJEI MpeobpasoBanuii, anamutuueckoe | 11K-7.3.1
¥ MATPUYHOE ONUCAHHMS, KOMIIO3HIIHS
16 | ITpeoOpa3oBanus B IPOCTPAHCTBE: BUIBI IIPEOOPA30BAHUIA, IK-7.3.1
AHAJIMTUYECKOE U MATPHYHOE ONUCAHUS, KOMIIO3ULIUS
17 | OnaHopoHble KoOpauHATHL. [IpHYHHBI BBeACHHS OXHOPOaHBIX KoopauHar | 1IK-7.3.1
18 | Mozenu onucanust FeOMETPUYECKUX 00BEKTOB. [11aTOHOBHI TeNa HK-7.3.1
19 | KapkacHsle MOJIENIM T€OMETPHIECKUX OOBEKTOB [IK-7.Y.1
20 | Crunaiiabl. Kpussie besbe IIK-7.B.1
21 | I'pannvnoe npeacrasinenne 00bekToB (B-rep) IK-7.3.1
22 | KoncrpykrusHOE 61104HO€ nipeacTasienne 3D-00bexToB. Bynesbl IIK-7.B.1
orepanuu
23 | OcOGEHHOCTH 3pUTETHLHON CHCTEMBI YEIOBEKA TP BOCIIPUSTHH LIBETA 1IK-8.3.1
24 | I1BeTOBBIE MOENH U UX KIacCH(pHKAIIUS ITK-8.3.1
25 | 1IBeTOBbIE NANUTPBI U KOAUPOBAHUE LBeTa. Allb(a-KaHa ITK-8.V.1
26 | AlyMTUBHAS U CyOTpaKTHUBHAS I[BETOBBIC MOICITH ITK-8.3.1
27 | LiseroBsie npoctpancTea HSB, HSL ITK-8.3.1
28 | JlokanbHas Mozenb ocBeleHns. TUIIbl HCTOYHUKOB CBETA [IK-8.3.1
29 | Lseroas CIE guarpamMma: onicanye U 06JacTd NPHUMEHEHHS ITK-8.3.1
30 | Moxens auddysnoro orpaxenus Jlambepra ITK-8.V.1
31 | Pasnmuuus mozeneii 3akpammBanus ['ypo u ®omnra HK-8.3.1
32 | Moguenb 3epkaibHOro otpaxkerust DoHra [IK-8.V.1
33 | I'nobanbHOE OCBEIIEHHUE [0 METOIY TPACCUPOBKH JIydeii 1IK-8.B.1
34 | Merox usiyuarensHocTr (Radiosity) ITK-8.B.1
35 | CroxacTuueckue anropuTMbl Busyanusauu Moure-Kapno. Tpaccuposka | HIK-8.V.1
myTH
36 | Anroput™msl TpuaHryIsinun Jlenoxe IK-8.VY.1
37 | HoGaBieHue TOYCK B TPUAHTYISIHIO J{ernoHe (CriocoObl HHIESKCUPOBAHHMS ) IK-8.Y.1
38 | Orceuenue mo okHy BbIBOA. OCHOBHBIE aJITOPUTMBI [IK-8.3.1
39 | Orceuenue no nmupamuzie BUAUMOCTH. OCHOBHEIE AITOPUTMEI ITK-8.3.1
40 | Ipuniuns! padotsl Z-0ydepa. Mepapxuueckuii Z-0ydep I1K-8.3.1
41 | YnpapieHue TeKcTypupoBaHueM. HanosxeHne TekcTyp IIK-7.V.1
42 | Texcrypusie Kaptsl 1 UV-pa3BepTku IK-7.¥.1
43 | CriocoObl GHIBTPALUK TEKCTYP ITK-7.B.1
44 | Basosble cnoco6bl anuManun 3D-ciieHsl. PaboTa ¢ kamepoit ITK-8.B.1
45 | Crnaxuanue GpparMeHToB (IPOCTPAHCTBEHHBINA U BPEMEHHON [IK-8.3.1
AHTHUAJIBSICHHT)
46 | OcHoBHbIe dTanbl 3D-KouBeliepa I1K-7.3.1
47 | PacTepusauus U pacTpoBble onepauuu Ha 3D-koHBeliepe [IK-8.3.1
48 | lleiineps! (BepHIMHHEIE, NHKCENbHBIE). ONpeIe/IcHHE U OCHOBHBIE IK-7.3.1




GbyHKUIMN

49 | OO6mme mpuHIKIB PabOTH TpadUIECcKOro Mpoieccopa HK-8.3.1
50 | Bydep tpadapera (Stencil): onpeneneHue u 061aCTH NPUMEHEHHS 1K-8.3.1
Ta6muma 15.2 — Boripocs! a1 OuI-3K3aMeHa
Ne Kon
IlepeyeHb BOIPOCOB 1151 IK3aMeHa

n/n HHIUKATOpAa
[lepeuncnure 3a1a4n KOMIbIOTEPHOUN rpa@UKU M CMEKHBIX AUCLUIUINH [IK-7.Y.1

2 | Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKH PACTPOBOTO U300PAKECHHUS [IK-8.¥.1
Kaxas nndopmarust HeoOXoquma Jiutsl OCTpoeHust AByMepHoro oobekra | [TK-8.V.1
BEKTOPHOM rpapuku

4 | Kakumu cBOMCTBaMU J0JDKEH 00J1a1aTh MOJUTOH B TpéxmepHoi rpaduke | [TK-7.3.1
Kakue 00bexThl TpEXMEpPHOH rpad)KH ONMUCHIBAIOTCS IPU TOMOLIH [IK-7.3.1
MOBEPXHOCTHOW MOJCIIH

6 | Kakue 00bexThl TpEXMEpHOI rpadKi OTHOCATCS K CTUTOIITHBIM TellaM IIK-7.3.1
(MMeI0T BHYTPEHHUHN 00BEM)

7 | Kak B TekcTOBOM BujI€ 3anMcaTh HHPOPMALUIO, HEOOXOAUMYIO U [IK-7.¥.1
JOCTaTOYHYIO JIUIsl IOCTPOEHUS TPEXMEPHOTO MOJUTOHATIBHOTO 00BEKTa
[Iepeuncnure xapakTepucTuku JlekapToBOW CHCTEMBI KOOPAUHAT [IK-7.¥.1

9 | Kak onpenensercs nojaoxeHne HeKotopoil Touku P B JlekaproBoit IK-7.3.1
CUCTEME KOOPANUHAT

10 | Kak onpenensiercs mojioxxeHue HeKoTopo Touku P B nmonsipuoit cucreme | I1IK-7.VY.1
KOOpJMHAT Ha IJIOCKOCTH

11 | Yro nosy4uTcs Ipu BEKTOPHOM IIPOU3BEICHNN JIBYX PaJyC-BEKTOPOB [IK-7.Y.1
an b

12 | Kakas onepauus HaJl paJiyc-BeKTOpaMHy MO3BOJIAET HAMTH pacCTOsSHUE IIK-7.3.1
MEXTY IBYMS TOUKaAMH

13 | Ilepeunciure cucteMbl KOOPAUHAT, UCIIOJIb3yeMble B TpéxmepHoii cuene | TTIK-7.VY.1
NpY BU3yaJTU3aIun

14 | Yro BKIIOUAET B ceOs Moaenb 3D-ciieHbl I1K-8.3.1

15 | Yro Takoe omopHas Touka o0ObekTa. JIJig yero oHa Hy>kHa IIK-8.V.1

16 | Kakwue nBa Trra kamep ucronb3yoTcs B 3D-rpaduke. UeM orn [IK-8.Y.1
OTJINYALOTCS

17 | I3 yero cocTOMT | ISl 4€TO HY’>KHA NMUPaMUIa BUTUMOCTH I1IK-8.3.1

18 | Ilepeuncinre OCHOBHBIE XapaKTEPUCTUKU BUPTYyalbHOM KaMepsl. 3a uto | [TIK-7.VY.1
OHHU OTBEYAIOT

19 | HazoBure Bce 0azoBble apuHHBIE TPeoOpa3oBaHuUs IK-7.3.1

20 | [IpuBeaure npumep npeodbpa3oBaHusi 00bEKTa Ha MIIOCKOCTH, HE [IK-7.V.1
sIBIIsTtonIerocst appuHHbIM

21 | Kakue npeoOpa3oBaHus Ha3bIBAIOTCS SKBUBAJICHTHBIMU IIK-7.3.1

22 | Yro Takoe oqHOPOIHAS KOOPAWHATA ¥ JUIA Yero oHa HykHa B apdunneix | [TK-7.V.1




npeoOpa3oBaHUIX

23 | Uto Takoe MaTpuIia BepiinH o0bekTa. Kak npaBuiIbHO COCTaBUTh U [IK-7.3.1
3amucaTh MaTpUIly BEpILIUH
24 | Kak nomyuuTs 00J1aKO TOUYEK U OCTPOUTH U3 Hero 3D-Mozenb TIK-7.V.1
25 | [Ipunnun paboTsl hoTorpaMMeTpun [IK-7.B.1
26 | Kak ¢popmupyercss HOBEpXHOCTh B IMHEHHOW KapKaCHON MOJAEIH IIK-7.3.1
27 | Kakas TeopeMa JIeKUT B MAaTEMaTUYECKOW OCHOBE CIUIAHOB ITK-8.3.1
28 | U3 uero cocrout kpuBas bespe IIK-7.3.1
29 | Kakue onepauuu HCHIOJIb3YIOTCS JUIsl OJIYYEHHUS TBEPAOTEIbHBIX [IK-8.Y.1
TpE€xmepHbIx Moaenel B CAD-nakeTax
30 | Onpenenenue u xapakrepHas 0coOeHHOCTh [11aTOHOBBIX Ten [IK-8.¥.1
31 | B uém otimmuue moxaeneit B-REP ot monuroHansHEIX Moaenei T1K-7.3.1
32 | Ha3oBute OCHOBHBIE JIOTUYECKHE ONEpalliid KOHCTPYKTUBHOM OJI0UHOM [IK-7.Y.1
reoMeTpUn
33 | ®opmar ganubix FP32, ero ocobeHHocTn I1IK-7.B.1
34 | Ilepeuncnure OpsIMOYIoJibHbIE aKCOHOMETPHUYECKHE MPOeKIUH, B ueM ux | [1K-7.V.1
paznuune
35 | B uém otnnyne napajyuieabHOro NPOELUPOBAHUS OT LIEHTPAIbHOTO I1K-8.3.1
36 | Uto Takoe K03 PHUIMEHT NCKAKEHUS POCKIIUHU, KaK €r0 pacCYUTaTh [IK-7.3.1
37 | Kakue yros HakJIOHAa KAQpTUHHOMU IJIOCKOCTH U KO3 dunneHt nckaxenns | [1K-7.3.1
XapaKTEePHBI ISl ©30METPUHI
38 | HazoBute u oxapakTepu3yiTe ABE CTAHAAPTHBIE KOCOYTOJIbHbIE [IK-7.Y.1
POCKITUH
39 | HazoBure Tpu pa3HOBUIHOCTH MEPCHEKTUBHBIX MPOEKINUN [IK-7.B.1
40 | U3 gero ckiiagpiBaeTCs 1BET JIFOOOH MOBEPXHOCTH ITK-7.3.1
41 | Kakue KJIeTKHM OTBETCTBEHHBI 3a CIIOCOOHOCTH YEI0BEKA BUIIETHh T1K-7.3.1
42 | Kakol CBeT 4elI0OBEK Ha3bIBAET 'BUAMMBIM CBETOM" I1IK-7.3.1
43 | Yro Takoe TpeyroabHUK MakcBeinia, Kak OH BBITJISIAUT IIK-7.3.1
44 | Yro o3nauarot OykBel C, M, Y u 1715 4ero UCnoiib3yeTcs Kirod k B T1K-8.3.1
useroBoi Mmojenn CMYk
45 | Yro noxkasbiBaet userosas CIE-nuarpaMma, Ui 4ero oHa NpUMEHsETCs IIK-8.3.1
46 | Kak onpenensiercs uBeT B 11BeTOBbIX Mozesix HSB/HSL I1IK-7.V.1
47 | Kakue cyniecTByrOT BapuaHThI 3anTucH 11BeTa B Mojesin RGB [1K-7.B.1
48 | UTO MOXET MPOU30NTH C JIydOM CBETA MPHU MOMAJaHUN HA TTOBEPXHOCTh ITK-8.3.1
49 | Kakue qy4u Ha3bIBalOTCS EPBUYHBIMU U BTOPUUHBIMU [IK-8.¥.1
50 | B ueM ocobeHHOCTb 1n((Dy3HOro paccerBaHus (OTpaXKeHuUs) cBeTa IIK-8.3.1
51 | Kakue BekTOpa uCHonb3ytoTcs mpu pacuére nudy3HOro oTpakeHus I1K-7.B.1
JlambepTta
52 | B uem cyts MeToza 3akpamuBanus ['ypo IIK-8.3.1
53 | Jyig yero UcHojab3yTCs HOpMaJIM BEPIIMH U HOPMaJIU T'paHei [IK-7.B.1




54 | U3 xakux Tpéx 1BETOB cOCTOUT 1ueiinep @onra I1K-7.3.1
55 | B uem pasHuna Mexay Mozaensamu 3akpainBanus bivaaa u @onra [IK-7.3.1
56 | Uto Takoe KopHenickas kopoOKa, Ui 4ero OHa UCTOJIb3YeTCs IIK-8.3.1
57 | Yro nokaszeiBaeT [JPO (BRDF) koHKpeTHOrO Marepuana IK-8.3.1
58 | OOmwmii mpuHIKI PabOThI TPACCUPOBKH JIyUeH I1K-8.3.1
59 | Jns gero B anroputme M3nydarensroctu (Radiosity) ucnonb3yroTcst IT1K-8.B.1
[aT4YU TIOBEPXHOCTH
60 | OcobeHHOCTH MPOIICAYPHBIX (TapaMEeTPUUIECKUX) TEKCTYp B cpaBHeHuu ¢ | [1IK-7.V.1
pacTpOBBIMH TEKCTYPAMHU
61 | Kakue cucteMbl KOOPJAMHAT UCTIONB3YIOTCS IPH paboTe ¢ TEKCTypaMu ITK-8.3.1
62 | Yro Takoe "TeKcTypHas pa3BEPTKA" U IJI UETO OHA MPUMEHSIETCS [IK-8.¥.1
63 | Ha uém ocHoBaH npuHIHI pesbeHOro TeKCcTypupoBanus (Bump I1K-8.B.1
Mapping)
64 | Yem kapra BbICOT OTJIMYAETCS OT KapThl HOpMaJel IIK-8.3.1
65 | Ha kakux nocrynarax 6asupyercs Gpu3N4ecKU-KOPPEKTHbBIN peHIePUHT [1K-8.B.1
(PBR)
66 | Hasosure ocHoBHbIE KapThl PBR-MaTepuana [IK-7.¥.1
67 | 3amaya TPUAHTYIISIUU [1K-7.V.1
68 | Kak npoBepuTh TpUaHIyJISILIMIO HA COOTBETCTBUE KpUTEputo Jlenone [IK-7.B.1
69 | OcobenHocTu TpuaHrysinuu Jlenone I1K-8.3.1
70 | Kakue anropuTmbl MO3BOJISIOT NPOUHIECKCUPOBATH TOUKH MEPET [IK-7.B.1
MOCTPOCHUEM TPHUAHTYJISLIUU
71 | JInst 4ero Hy>KHO BBINIOJIHATH OTCEUEHHUE MO OKHY BbIBoja (Viewport) [1K-8.3.1
72 | Kakas noruueckas onepaunusi mo3BoJisieT ONpeaeanTh BUANMOCTD IIK-8.V.1
OTpE3KOB Ha AKpaHe B anropurMme CaszepieHnaa
73 | Kakue anropuT™msel yaaneHus HEBUAUMBIX pEOep U rpaneld paboTaroT B IIK-8.Y.1
MIPOCTPAHCTBE M300paKCHUS
74 | Insa kakux 0ObEKTOB MPUMEHUM aJITOPUTM IUIABAIOLIETO0 FOPU30HTA IIK-7.3.1
75 | Kakyto 3agauy pemaer anroput™m Z-0ydepa IIK-7.3.1
76 | Kakue onepauuu (Iociae10BaTeabHO) BBIIONHAIOTCA Ha reomeTpudeckoilt | [TK-7.VY.1
craguu 3D-koHBeliepa
77 | Jng yero mpou3BOJIUTCS MPOIECC pacTepU3aIluu IIK-8.Y.1
78 | Urto Takoe "melaep"”, kKakue ObIBAIOT MICHIEPHI I1K-8.3.1
79 | ®yHKUMM UKCEIBHOTO LI Iepa I1K-8.3.1
80 | @yHKIMU BEPIIMHHOTO HIeiaepa I1K-8.3.1
81 | 3amaum Giioka pactpoBbix onepauuii (ROP) rpaduueckoro npoueccopa [IK-7.¥.1
82 | OtnnuuTenbHble 0COOEHHOCTH KOHBelepa nokoneHus DirectX 10 IIK-7.¥.1
83 | 3amauu tekctypHoro moayius (TMU) rpaduueckoro nporeccopa I1K-8.3.1
84 | IlpuunHBI BOBHUKHOBEHUS allbsicHHra ("necTHUYHOTO 3¢ dexra’) [IK-8.¥.1
85 | CyTb paboThl KpaeBOro aJiropuTMa criaxuanus MSAA IIK-8.3.1




86 | B yem oTnuune OunuHeHON GUIBTPALIMU OT TPUIMHEHHON

IIK-7.3.1

87 | OcobeHHOCTh aHU30TPOMHON (PHUITBTpaLIUN IMK-8.VY.1
88 | Uro Takoe BHIOOPKA (COMILIMHT) MHKCENa I1K-8.3.1
89 | Jlnsa kakux 3ama4 npumMmensiercst Oydep tpadaperta (Stencil Buffer) [IK-7.B.1
90 | Yto Takoe anb(a-cmemuBanue (Alpha Blending) IIK-8.3.1
Bomnpocsr (3amaun) s 3aueta / nudd. 3auera npeacrasieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocsr (3agaun) anst 3aueta / nudd. 3auera
Kon
Ne n/m Ilepeyenn BonpocoB (3aaa4) 1Jis 3a4eta / audd. 3auera AT Opa

VY4eOHBIM MJIaHOM HE IIPEyCMOTPEHO

Ilepeuenr TeM Ui KypCOBOTO IPOESKTHPOBAHMSA/BBHINOIHEHUS KypCOBOW paboThI
npejacTaieH B Tabmue 17.

Tabnuua 17 — [lepeyens TeM 111 KypCOBOTO MPOEKTUPOBAHUS/BBINOIHEHHS KYPCOBOH pabOTHI

Ne 11/ IIpuMepHbIii IepedeHb TeM /15l KyPCOBOI0 NPOEeKTHPOBAHUSI/BbINOJIHEHU S
° n/m .
KYPCOBOii padoThl
Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO
Bonpockl ans  nmpoBeleHHs TPOMEKYTOUHOW AaTTeCTallud B BUJE TECTHUPOBAHUSA

npeAcTaBieHbl B Tabmuie 18.

Ta6muma 18 — [IpumepHsbIit mepedeHb TeM BOIIPOCOB ISt TECTOB

Ne . Kon
IIpuMepHbIii MepevyeHb TeM BONPOCOB /1JIsl TECTOB
n/n HHIMKATOpAa
1 IIpouuTaiiTe TeKCT ¥ BbIOEPHUTE OJMH NPABUIbHBIN 0TBeT. YKaxure, | [1K-7.3.1
KaKYI0 3aJia4y BBIMOJHAET aJIrOpUT™ Z-0ydepa.
1. Otceuenue (pparMeHTOB, 3arOPOKEHHBIX APYTUMU 00bEKTaMHU
CLICHBI
2. Ortceuyenue pparMeHTOB, BHIXOASIINX 32 TPAHUIIBI OKHA TPOEKIIUU
3. OtceuyeHue NMHUHN, BBIXOAALINX 32 TPAHUIBI OKHA IPOEKIMH
4. COopka MOJUTOHOB U3 JIMHUM
5. TlpumeHenue criiaxuBaHus K TpaHUALIAM OOBEKTOB
2 | IpounTaiiTe TEKCT U BblOepHUTE NPaBUIbHBIE 0TBeThI. Onpenennure [TK-7.3.1
1[BETa, KOTOPBIE BXOJAT B cyOTpakTuBHYI0 Mozenb CMY (k).
1. Tomy6oii
2. UYépHbii
3. Ilypnypssblit
4. XKeénrteiit
5. KpacHhbrit
6. 3encusrii
7. bemnprit
3 | IlpouuTaiite TeKcT U BbiOepuTe NPpaBUIbHBbIE 0TBeThI. Boibepure Te | [1K-7.3.1

00BEKTHI, KOTOPbIE UIMEIOT MIOBEPXHOCTHYIO MOJIENIb T€OMETPUYECKOTO
MIPEJICTaBICHHUS.

1.

B-rep cdepa




18-yronpHas NoJUroHanbHas pu3Ma

Cdepa, 3aanHast MaTeMaTHUYECKUM YpaBHEHUEM 2 TIOPSIKA
BoxkcenbHblii KyO

@pakTaIbHBIN TPEYTOJIbHUK

[T-06pa3Hblii 00BEKT, MOTYUYCHHBIH TPUMEHEHUEM JOTUYECKON
onepanuu XOR

AR

IIpounTaiiTe TEKCT U BbIOEPHUTE NPABUJIbHBIE OTBEThI. Y Ka)XXUTE,
KaKHe U3 IePEUMCIICHHBIX ONEpauii OTHOCATCS K ad)(GUHHBIM
peoOpa3OBaHUSIM.

1. Ilepememenue
Ortpaxenue

Cxkoc

MacmrabupoBanue

N3ru6

BrigasnuBanue
HNuBepTupoBanne Hopmaien
8. Bpamenne

Nk LD

I1K-7.3.1

IIpounTaiiTe TEKCT U BbIOCPHUTE OJMH NPABUJIBHBIN OTBET. YKaXUTE
CHUCTEMY KOOPJHMHAT, KOTOpasi IPUMEHAETCS B KOMIIbIOTEPHOH rpaduke
JUIs IOCTPOEHUSI MoJieNel OObEKTOB.

[IpssMonuHeHas NPIMOYToJIbHAas
[IpsAamonuHeniHas KocoyrojabHas
[TonsipHas nuMHAPUYECKaAs
[TonsipHast chepuyeckas

5. KpuBonuneitHast OutieHTpuyecKas

e

ITK-7.3.1

IIpounTaiiTe TEeKCT U BbIOCPHUTE OJUH NPABUJIBLHBIH OTBET.
Omnpenenute NPUHLUIL, KOTOPbIH JIEXKUT B OCHOBE PEIbEPHOIO
TekctypupoBanus (Bump Mapping).

1. CwmenieHust HOpMajH K TOBEPXHOCTH

2. CwMerieHuss HOPMaJM K BEpILIUHE

3. CwmelieHus BEpILUH NOJUTOHA 10 BEPTUKAIBHON OCU
4. CmemmMBaHMs LBETOB MaTepuaia

5. Tlpumenenust Anbda-kaHana

IIK-7.¥.1

IIpounTaiiTe TEKCT U BbIOCPHUTE OJMH NPABUJIBHBIN OTBET. YKaXUTE
(dbopmaT JaHHBIX, KOTOPBINA BbI OBl HCIIOJIB30BANIN ISl OTIPEICIICHUS
koopauHaT 3D-00heKTa B IPOCTPAHCTBE.

1. Lenouucnennsiii (Integer)

2. Jlormueckuii (Boolean)

3. C nuaBarouieii 3amnstoi oguHapHoi Tounoctu (FP32)
4. C nmnasaromeit 3anstoi nBoiiHoi Tounoctu (FP64)

5. Bemecrennsiii (Real)

IIK-7.Y.1

IIpounTaiiTe TeKCT U BbIOEPHUTE OJMH NPABUJIBHBIN 0TBeT. Kakoi
croco0 MoJeIupoBaHust OyJeT ONTUMAJIbHBIM C TOUKH 3pEHUs 3aTpatr
BPEMEHU U BBIYHMCIUTENBHBIX PECYPCOB IIPU CO3IaHUU MOJCIIN Basbl B
penaktopax 3ds Max/Blender/Maya.

1. Hcnonb30BaTh NPUMUTUB "Mapajiefienune] ¢ JaJbHeHIIIM
peI[aKTI/IpOBaHI/IeM BepHII/IH 110 KOOpI[I/IHaTaM

2. Hcnonb3oBaTh KpuBYI0 besbe u onepaiuio BpaieHus

3. Hcnonb30Bath ABE KpUBbIE be3be U onepanuio Co3Ianus Tea mo

IIK-7.¥.1




OTIOPHBIM CEYEHUSIM
4. Hcnoab30BaTh JJOTMYECKYIO ONEPALUIO "BRIUUTAHUE" IS
y
MIPUMUTUBOB "mapaiienenunen” u "top"
5. Hcnons3oBare npumMutuBs "cepa’ 1 HHCTpYMEHT "KUCTh'" I
M
PYYHOTO T00aBJICHUS TTOJIMTOHOB K TEOMETPUH C(hepsI

9 | IpouuTaiiTe TEKCT U BbI0epHTE OAMH NPaBUJIbHBIN 0TBeT. YKaxute, | [1K-7.V.1
Kakas XapakTepHUCTHKa TeKCTyphl 0003Hauvaercs OykBamu UV.
1. TmyOunHa 1Beta
2. pa3mepsl (JUTMHA/IIIUPUHA)
3. TpO3pavyHOCTH/HETPO3PAYHOCTH
4. yroa noBopora
5. BeJIMYMHA MaCIITaOMPOBAHUS
10 | IIpounTaiiTe TEKCT U BbIOepHUTe NpaBUIbHBIE 0TBeThI. [lepeuncaure | [1K-7.V.1
OCHOBHBIE KapThl, BXOSIIUE B cOCTaB (uznueckoro marepuana PBR.
1. Anwsb6emno (Albedo)
2. Meramumunocts (Metallic)
3. IepoxoBartocTs (Roughness)
4. Paccesunsiii cBet (Diffuse)
5. 3epkanbHoe oTpaxeHue (Specular)
11 | IIpounTaiiTe TeKCT ¥ BbIOEPHUTE OAUH NPABWIbHBIN oTBeT. YKaxute | [1K-7.B.1
uHCTpYMEHT B Blender, KoTopsIii MCTIONB3yeTCS I CO3/IaHUS TIJIABHOTO
nepexo/ia Mexay JAByMs WK 0oJiee BeplInHaMu, pEOpaMu WK IPaHsIMU.
1. Knife Tool
2. Bevel Tool
3. Smooth Tool
4. Subdivide Tool
5. Loop Cut Tool
12 | IlpounTaiite TekcT U BbIOEpUTE NPaBWIbHBbIE 0TBETHI. [lepeunciure, | [JK-7.B.1
KaKHe U3 CIeAyoMUX HHCTpyMeHToB Unity HCTIONB3YIOTCS 171l paboThI C
UI (monb30BaTenbCKuM UHTEpdErcom).
1. Canvas
2. TextMeshPro
3. EventSystem
4. Particle System
5. RectTransform
6. NavMesh
13 | IIpounTaiiTe TEeKCT U BbIOEpHUTE OJAMH NPABUIbHBIN oTBeT. YKaxure, | [1K-7.B.1
Ha Kako# mo3uiuu B Matpuiie apdurrOro npeodpazopanus T (maTpuia
NEepeHOCca) HaXOAUTCS 3HAaUeHUE CMELIeHUs 1o ocu X — JiAMO1a.
1. mepBas cTpoka, 3 cronbery
2. BTOpas CTpoOKa, BTOPOHU CTONIOEI]
3. TpeThs CTPOKA, MEPBIN CTOJIOECI]
4. TpeTbs CTPOKA, TPETHH CTOJIOET]
14 | IlpounTaiiTe TEKCT U BbIOepHUTe NPaBUJIbHBIE 0TBeThI. [lepeuncoure | [1K-7.B.1

oIeparyy, KOTOpble MOXKHO BBITIOJHUTH B pexuMe penaktupoBanus (Edit
Mode) B 3D-penaxtope Blender.

1. sKcTpyaupoBaHUE BepIINMH, pEoep UM rpaHei

2. nobaBieHUE MaTepUaAIOB K OOBEKTY

3. co3IaHMe HOBBIX BEPIIMH C MOMOIIBI0O HHCTPYMEHTa Spin




4. HacTpoMKa OCBEIIEHHUS CIICHbI
5. criiaxxuBaHue TeoMeTpun ¢ moMolipio Subdivide
6. mpumeHeHune Mmoaudukaropa Mirror

15

IIpounTaiiTe TEKCT U BbIOCPHUTE OMH NPABUIbHBIN OTBET. YKaXUTE
moaudukaTop B Blender, ucrosib3yemMplii 17151 CO3/IaHUS MAaCCUBA KOTIHIA
00BEKTa ¢ BO3MOXHOCTBIO MX CMELICHHUS, BPALCHUS WU
MacIITabupOBaHUs.

Mirror

Array

Subdivision Surface
Solidify

Boolean

6. Bevel

SNA DD

IIK-7.B.1

16

IIpouuTaiiTe TeKCT M BbIOEPHUTE NPaBWIbHBbIE 0TBEeTbI. OTIpeaenTe,
KaKue U3 NePEeYHCICHHBIX AITOPUTMOB OTHOCSITCA K TI00ATIbHOMY
OCBEILIEHUIO.

1. TpaccupoBka yuei

2. Metoa u3ny4yaTelIbHOCTH
3. @DOTOHHBIE KAPThI

4. 3arenenue no ®oury

5. Merton Jlambepra

ITK-8.3.1

17

IIpounTaiiTe TEKCT U BbIOCPHUTE OJMH NPABUJIBHBIN OTBET. YKaXUTE
UMs y9EHOTO, MPEATIOKUBIIETO MOAETh AU PY3HOTO OTpakKeHHUs CBETA.
1. Horansn I'enpux Jlambept
2. By Tour ®onr
3. Jbxeiimc ®@. biimaa
4. Awnpu I'ypo

ITK-8.3.1

18

IIpounTaiiTe TEKCT U BbIOCPHUTE OJMH NPABUJIBHBIN OTBET. YKaXUTE
Ha3BaHME BEKTOPA, 33aI0LIETO M0JI0KEHUE TOUKH B IEKapTOBOM cUcTEME
KOOpAMHAT OTHOCUTENIbHO Havyajla KOOpIMHAT.

1. Paagmnyc-BekTop

2. Opt

3. Hynesoii nyu

4. BexTtop-HOpMaib

5. CBoOOAHBIN BEKTOP

ITK-8.3.1

19

IIpounTaiiTe TEKCT U BbIOCPHUTE OAMH NPABUJIBHBIA OTBET. YKaXUTE
cnoco0 pacyéra rio0albHOrO OCBEUICHNUS, IPU KOTOPOM YUUTBIBACTCS
MEPEHOC YHEPTUHU OT OJHOM MOBEPXHOCTH OOBEKTA K IPYTO 1
BBITIOJIHAETCS 3aKOH COXPAaHEHUS DHEPIUH ?

1. Ray Tracing

2. Radiosity

3. Ray Casting

4. Path Tracing

ITK-8.3.1

20

IIpounTaiiTe TEKCT U BbIOEpHUTE OAMH NPABUIBHBIN 0TBeT. OTMETHTE
¢yskuuio tecta Tpagapera (Stencil), BBIIOTHAEMOro rpaguuecKkium
MPOLIECCOPOM IMPH MOCTPOSHUH N300PaKEHHUS.
1. KoppekTHast OTpuCOBKa MPO3pPAuHBIX M MOIYIPO3PAUHBIX
00BEKTOB
2. OmpeneneHue npsiMOyroJbHON 00JIACTH PEHICPUHTa Ha SKpaHe

I1K-8.3.1




3. VYcrpaHeHue HeonpeAeaEHHOCTU IPU BU3YaTU3aluU
HAaKJIAIBIBAIOIIMXCA IPYT Ha JApyra [OJIUTOHOB

4. CpaBHEHHME IUCTAHIMM OT KaMEPHI A0 KaXI0T0 MOJIUTroHa U
0TOpachIBaHUE 3aCIOHEHHBIX TIOBEPXHOCTEH

IIpouuTaiiTe TeKCT ¥ BbIOEPHUTE NPaBWIbHbIE 0TBEeTbI. OTnIpeaenTe, [IK-8.V.1
aJIrOPUTMBI, KOTOPbIE PELIAIOT 33Ja4y yAAJICHUS HEBUAUMBIX 3JIEMEHTOB
B IIPOCTPAHCTBE H300PAKEHUS.

Anroput™m PoGepTtca

Anroput™m Belinepa-AizepToHa
AJNTOpUTM IJIaBAIOLIETO TOPU30HTA
ANTOPUTM XyJIO’)KHHKA

Anroputm Z-6ydepa

6. AnroputMm Karmymna-Knapka

bk W=

IIpouuTaiiTe TeKCT ¥ BbIOEpUTE OJUH NPABUJILHBIN O0TBeT. YKkaxute | [IK-8.V.1
napamerp, KOTOPBIil ONpeAeisieT KOJIMYECTBO CBETOBBIX JIYUE,
YUYUTBIBAEMBIX [IPU PACUETE OCBEUICHUS CLICHBI.

1. Resolution (pa3pemienue)

2. Samples (koarueCTBO BEIOOPOK)

3. Subdivision (moapa3nencHme)

4. Texture Filtering (¢punpTpanus TeKcTyp)
5. Depth of Field (riyOuna pe3kocTH)

IIpounTaiiTe TeKCT M BbIOCPHTE OAMH NPABUIBHBIN 0TBeT. YKaxure | [1K-8.V.1
METO/l, KOTOPBbIM MO3BOJIIET YCKOPUTh BU3YaIM3aLUIO CLIEHBI 32 CUET
IIPEIBAPUTEIILHOTO BBIUMCIIEHHS] OCBELICHMUSI.

1. Ambient Occlusion (¢poHOBOE 3aTEeHEHME)

2. Baking (3anekanue)

3. Motion Blur (pa3MbiTu€ B IBUKCHHH )

4. Depth of Field (rmy6una pe3kocTtu)

5. Subsurface Scattering (IOANOBEPXHOCTHOE PACCEUBAHUE)

IIpounTaiiTe TeKCT U BbIOEpHUTE NMPABUJIbHbIE OTBETHI. Y Ka)KUTE IIK-8.VY.1
TE€XHOJIOTUH, KOTOPbIE IIOMOTal0T JOCTUYb KOMIIPOMMCCA MEXKITY
Ka4eCTBOM M CKOPOCTBIO PEHJICPUHTA.

1. LOD (ypoBHHU AeTanu3aium)

bunbTpanus TEKCTyp

UCTIOJIb30BaHUE TPOLIEAYPHBIX TEKCTYP BMECTO PAaCTPOBBIX
r7100a1bHOE OCBEIICHUE B PEallbHOM BPEMEHH
MIPUMEHEHNE TPACCUPOBKH JIyuel KO BCEU CLIEHE

6. KelMpOBaHHUE OCBELICHUS U TeHEH

SNA WD

IIpounTaiiTe TeKCT U BbIOEpHUTE NPABUJIbHBbIE OTBEeTbl. OTMETHTE TE [IK-8.VY.1
3¢ ekt MocTOOPadOTKH, KOTOPhIE MOTYT 3HAUUTEIBHO YBEJIUYUTh
BpEMs PEHJIEPUHIa IIPU HENIPABWIILHOM MX IPUMEHEHUHU.

1. pasmertue B nBmwxkeHnn (Motion Blur)

cBeuenue (Bloom)

xpomarndeckas abeppanus (Chromatic Aberration)
¢doHOBOE 3aTeHEHUE B 3KpaHHOM mpocTpaHcTBe (SSAO)
noBbIlIEHHE pe3kocTu (Sharpening)

6. ray6una peskoctu (Depth of Field)

SNAWD

IIpouuTaiiTe TeKCT U BbIOEPHUTE OJUH NMPABUJILHBINA 0TBeT. Kakoi I1K-8.B.1
S3BIK IPOrPaMMHUPOBAHUS BbI Oy/1eTe UCTOIb30BaTh JJIsl HAITMCAHUS




1.

IIMKCEIBHOTO 1weiaepa nokonenus SM 5.0.

AccembOitep rpadudecKkoro mpoieccopa

2. C#
3. HLSL
4. Python
5. JavaScript
6. Kotlin
27 | IlpounTaiiTe TeKCT U BbIOEpUTE OUH NPaBUJIbHbINA 0TBeT. Kakoit I1K-8.B.1
PEXUM peHJIEpUHTa [0 YMOJIYaHHIO Ucnoib3yercs B Blender st
co3maHus (poTopeanucTUYHBIX N300paKeHUN?
1. Workbench
2. Eevee
3. Cycles
4. LuxCore
5. Octane
28 | IlpounTaiiTe TEKCT U BbIOCPHUTE MPABUJIbHBIC OTBEThI. OTMEThTE I1K-8.B.1
napaMmeTphl, KOTOpble MOKHO HacTpouTh B Blender y Bcex uCTOUHMKOB
CBeTa.
1. nBer ucrounuka (Color)
2. WHTCHCHBHOCTH cBeta (Strength)
3. pa3mep UcTOYHUKA (Size)
4. ¢opma uctounuka cera (Shape)
5. Tenu (Shadows)
6. Tekcrypa cBera (Texture)
29 | IIpounTaiiTe TEKCT M BbIOepHUTEe NPaBUJIbHBIE 0TBeThI. BoiOepute IT1K-8.B.1
TOJIBKO BEpHBIE YTBEPKICHHSI O HACTpOiike ocBemieHus B Blender.
1. HDRI-kapThl uCnonb3y0TCs sl CO3AAHUS PEATUCTUYHOTO
OKPYKAIOIIETO OCBELICHUS
2. Sun Light umuTHpyeT HanpaBlIeHHBIN CBET, HAIIPUMEP, OT COJHIIA
3. Emission Shader MOXeT UCIIOIB30BATLCS TSI CO3MAHUS
CaMOCBETAIINXCA 00BEKTOB
4. Area Light He MoxxeT ObITh KBapaTHOW WU MPSIMOYTOJIEHON
(bopMBI
5. Spot Light coznaér y3kuii iyd cBeTa ¢ 4ETKMMU TpaHUIAMU
6. OcselieHne He BIMAET HA BU3yallM3alliio TeHEH npu
ucnons3oBanuu Eevee
30 | [IpounTaiiTe TEeKCT U BbIOEPUTE OJMH NMPABUIbHBIN 0TBeT. YKaxutre | [IK-8.B.1

LSRR

KaHaJI TEKCTYPbl, KOTOPBIM OTBEYAET 32 UIMHUTALIMIO HEPOBHOCTEW HA
MIOBEPXHOCTHU 0€3 U3MEHEHHsI T€OMETPUH.

Diffuse
Specular
Bump
Subsurface
Transmission

I/IHCTDVKI_II/II/I U CUCTEMA OLICHMBAHUSA TCCTA.

Tect mpoBoautcs B cucteme LMS I'VAII (https://Ims.guap.ru/). TecT MOXeT MPUMEHSITHCS
B Ka4eCTBE CPECTBA MPOBEACHHS IPOMEKYTOUHOM aTTecTanuu (BO BpeMs dK3aMeHa), Tak U IS
MPOBEACHUS TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH UM KOHTPOJISI OCTATOYHBIX 3HAHUM.



https://lms.guap.ru/

CucreMa OLIEHUBAHUS TECTOBBIX 3a/IaHUI ITOKa3aHa B Tadnuie 18.1.

Tabnuma 18.1 — CucreMa OlleHUBaHUSA TECTOBBIX 3aIaHUI

Ne Yka3zanus no oneHnBaHUIO Pe3yabTaT oneHuBaHus
(0an1bl, MOJTyYeHHBIE 32 BINIOJIHEHHE \
XapaKTEePHCTHKA NPAaBUJIBHOCTH OTBETA)

1 | 3agaHue 3aKpbITOrO TUIA HA [TonHOE coBnaseHue ¢ BEpHBIM OTBETOM
YCTaHOBJIEHUE COOTBETCTBUS olieHnBaeTcs 1 6amioM, HEBEpHBIM OTBET
CUUTAETCs BEPHBIM, €CIIU i ero orcyrcteue — 0 6asoB (Jinbo
YCTaHOBJIEHBI BCE COOTBETCTBUS YKa3bIBaeTCs «BEPHO» \ «HEBEPHOY)
(TIO3UITMHU U3 OAHOTO CTOJIOIA BEPHO
COIIOCTABJICHbI C MO3ULIUSAMU JAPYTOrO
CTOJIOIIA)

2 | 3agaHue 3aKpBITOrO TUMA HA [TonmHOE cOBMajieHNE C BEPHBIM OTBETOM
YCTaHOBJIEHHUE M1OCJIEI0BATEIBHOCTH ortieHMBaeTcs 1 Oanom, eciau JOMmyIeHbI
CUMTAETCs BEPHBIM, €CJIM MPABWIBHO | OIIMOKHU WM OTBET OTCyTCcTBYeT — () OaioB
yKa3aHa BCsl 10CJIEIOBATEIbHOCTD (1m0 yKa3bIBaeTCS «BEPHOM\ «HEBEPHO»)
uudp

3 3amanre KOMOMHUPOBAHHOTO THIIA C [TonHOE COBMaieHNE C BEPHBIM OTBETOM
BBIOOPOM OJIHOTO BEPHOT'O OTBETA U3 | OlleHWBaeTcs 1 6ayioMm, HEBEpHBI OTBET
YeTbIpEX MPEATI0KEHHBIX U wiu ero orcyrcreue — 0 6amioB (Jinbo
000CHOBaHHEM BBIOOpA CUUTACTCS YKa3bIBACTCSA «BEPHO»\ «HEBEPHOY)
BEPHBIM, €CJIH MTPaBUWILHO yKa3aHa
Qpa ¥ MpUBeIeHBl KOHKPETHBIE
apryMEHTBI, UCIIOJIb3yEeMBbIE ITPH
BbIOOpE OTBETa

4 | 3amaHre KOMOMHUPOBAHHOTO THIIA C [TosmHOE COBMaieHNE C BEPHBIM OTBETOM
BBIOOPOM HECKOJIbKUX BAPHAHTOB ouieHUBaeTcs 1 Oaniom, ecau JOMmyIeHbI
OTBETA U3 MPEATIOKEHHBIX U OLIMOKM WM OTBET OTCYTCTBYET — 0 GasioB
pa3BepHYTHIM OOOCHOBAHUEM BBIOOPA | (JIMOO yKa3bIBACTCS «BEPHOM\ KHEBEPHO)
CUMTAETCS BEPHBIM, €CJIN MPABUIILHO
yKa3aHbl UQPPHI U PUBEACHBI
KOHKPETHbIE apTryMEHTBI,

UCIIOJIb3YEMbIE TIPU BBIOOPE OTBETOB
5 | 3agaHue OTKPBITOro TUMA C [IpaBunbHBIN OTBET 32 3aJjaHNe

pa3BepHYTHIM OTBETOM CUUTAETCA
BEPHBIM, €CJIM OTBET COBIAJIACT C
ATaJIOHHBIM T10 COJICPKAHUIO U
MOJIHOTE

olleHHBaeTcs B 3 Oajuia, eciiy AOMyIIeHa
oJiHa oIInOKa \ HETOYHOCTH \ OTBET
MIPaBWIbHBIN, HO HE MOJIHBIH - 1 6at, eciu
normyieHo 6onee 1 ommbku \ oTBET
HENPaBWIBHBIN \ 0TBET OTCyTCTBYET — 0
0aym10B (JTHOO YKa3bIBACTCS «BEPHOM\
«HEBEPHO)

WHCTpyKIuUs 10 BBITIOJIHEHUIO TECTOBOTO 331aHUsI HaXoIuTcs B Tabnuue 18.2.

Tabnuua 18.2 - UHCTPYKIHUs 110 BHINOJIHEHUIO TECTOBOT'O 331aHUS

Ne

Tun 3aganus

HNucrpykuus

3ajiaHue 3aKphITOrO TUMA HA
YCTaHOBIJIEHHE COOTBETCTBHS

IIpounTaiiTe TEKCT U YCTAHOBUTE
COOTBETCTBUE.

K kxaxxnoii mo3uimu, 1aHHOHW B JI€BOM




cToJIOIE, TOA0EPUTE COOTBETCTBYIOIIYIO
MTO3UIIMIO B TIPABOM CTOJIOIE

2 | 3amaHue 3aKphITOrO TUIIA HA [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJICHHUE MOCIIEI0BATEIILHOCTH IIOCJIE0BATEIBLHOCTD

3anuIInTe COOTBETCTBYIOIIYIO
MOCIIEZIOBATEILHOCTh OYKB CJIEBa HAMIPABO

3 | 3aganue KOMOMHUPOBAHHOTO TUNA ¢ | [IpounTaiiTe TEKCT, BRIOEPUTE MPABUIILHBIN
BBIOOPOM OIHOTO BEPHOI'O OTBETA U3 | OTBET U 3aIUIIUTE apryMEHTHI,

YeThIPEX MPEIIOKECHHBIX U 000CHOBBIBAIOIIINE BHIOOP OTBETA
000CHOBaHHEM BBIOOpA

4 | 3agaHue KOMOWHUPOBAHHOTO THIIA C [IpouwnTaiite TeKCT, BEIOCPUTE TTPABUIIHHBIC

BBEIOOPOM HECKOJIbKUX BAPHAHTOB BapHaHThl OTBETA U 3aIUILINTE aPTYMEHTHI,
OTBETA U3 NPEIIIOKEHHBIX U 000CHOBBIBAIOIIINE BHIOOP OTBETOB
pa3BepHYTHIM 000CHOBaHHEM BHIOOpA

5 3ajaHre OTKPBITOTO THUIIA C [IpounTaiiTe TEKCT U 3aMUILINTE
pa3BEPHYTHIM OTBETOM pa3BepHYTHIN 000CHOBAHHBIN OTBET

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AUCUUIUIMHE OOyyaromuxcs 3a04HOH (POpMEI
o0yueHus, mpeacTaBieHsl B Tabaure 19.

Tabnuna 19 — [lepedyeHb KOHTPOJIBHBIX PabOT

Ne n/m IlepeyeHb KOHTPOJILHBIX PadoT

He nmpexycmorpeno

10.4. Meroanyeckue  Marepuasibl,  ONPEACIAIOMIME  HPOLEAYpPhl  OLIEHMBAHUS
UH/IMKAaTOPOB, XapakTepH3yIOIIUX JdTanbl (OPMHUPOBAHHMS KOMIICTCHIMH, COJEp)KATCS B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHPYIOIIMX MOPSJIOK H  HPOLEAYPY
NPOBEJCHUS TEKYILET0 KOHTPOJISl YCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTAIlMU O0YYarOIIUXCs
['YAIL

11. MeToauueckue YKazaHnus J1J1s1 oﬁyqalomnxm M0 OCBOCHHUIO U CHMIIJIMHBI

[{enbro MUCIMIUIMHBI SBIISIETCS MOTyYSHHE CTYJICHTaMH HEOOXOMMBIX 3HAHWUH, YMEHHUH U
HABBIKOB B 00J1aCTH CO3/IaHUS U OTOOPaKEHUS MOJIeIe TeOMETPUUECKUX OOBEKTOB U
rpagu4IecKux U300pakeHUH ISl Pa3paboTKH KOMIIOHEHTOB HH(POPMAIIMOHHBIX CUCTEM U
aInmnapaTHO-IIPOrPaMMHBIX KOMIIIIEKCOB.

11.1. MeTtoauyeckue YyKa3aHusi s OOYYAOIIMXCS MO OCBOCHHI0 JIEKIIHOHHOIO
MaTepHaJa
OcHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOIO MaTrepuajla — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
rmy0oOKoe M sCHOE H3JIOKeHHe ydyeOHOro marepuana. Ha3HaueHne COBpPEMEHHOW JEKIMU B
paMKax AMCUUIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO N0 T€ME, a B OCBOCHUHU
(GyHIaMEHTalbHbIX MpPOOJEM JTUCUMIUIMHBL, METOJIOB HAy4HOro II03HAHMS, HOBEHIIMX
JIOCTHKEHUM HayyHOW MbIcid. B yueOHOM mpoliecce JIEKIMs BBIIOJIHSAET METOJI0JIOTUYECKYIO,
OpraHU3alMOHHYI0 U MH()OPMaIUOHHYI0 (QyHKIUH. JIeKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 00nacTu 3HaHUA, €€ MpoOJieMbl, JAaeT LENbHOE IPEACTAaBICHHUE O AUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUILIIMHAMM.

HHaHI/IDVeMHe PE3VJIBTATHI ITPH OCBOCHUHU O6V‘{aIOIJ_II/IMC$I JICKIIMOHHOI'O MaT¢pHaja:




— TIOJIyYCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWUH, YpPOBEHBb
KOTOPBIX OMPEACIISIETCS 1IEJIEBON YCTAHOBKOM K KaXK/I0M KOHKPETHOU TEME;

—  TIOJYYEHHUE OIbITAa TBOPUECKOHN PabOTHI COBMECTHO C MPETIOIaBaTEIIeM;

— pa3BuUTHE NPOQPECCHOHATBHO-ACIOBBIX  KAauyecTB, JIOOBH K  TpeAMETy |
CaMOCTOSTEILHOTO TBOPUYECKOTO MBIIICHUS;

— TOSIBJICHHE HEOOXOIMMOTO HHTEpECa, HEOOXOIUMOTO JIJIsl CAMOCTOSITEIIbHOU PabOThI;

— TIONyYCHHE 3HAHUKW O COBPEMECHHOM YPOBHE pa3BHTHS HAYKH M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHs Ha OyMKaiIne rojbl;

— HAy4YUThCA METOAWYecKH oOpabaThiBaTh MaTepuan (BbLACTSATH TJABHBIE MBICIH U
MOJIOXKCHUS, TPHUXOMUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh WX B  Pa3IHYHBIX
bopMyIHpOBKax);

—  MOJIy4€HHE TOYHOTO TIOHUMAaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHITHIA.

JlekunoHHBINA MaTepural MOKET COIPOBOXKIATHCS JEMOHCTPAILIMEHN CIaliI0B U
WCIIOJIb30BAaHUEM PA3aTOYHOTO MaTepHaia Mpu MPOBEJACHUH KOPOTKUX JUCKYCCUI 00
O0COOEHHOCTSIX IPUMEHEHHS OTACILHBIX TEMATHK IO TUCIUTLINHE.

CTpyKTypa OpeaoCTaBIEHNS JIEKIIMOHHOI0 MaTepraa:

— H3noxeHne TeopeTUIeCKUX BOMPOCOB, CBS3aHHBIX C PACCMATPUBAEMOM TEMOM;

— OHI/IcaHI/IC MECTOO0B U aJIFopI/ITMOB, HpI/IMeHSIGMI)IX JJIS peIHeHI/Iﬂ 3a1a4 KOMHBIOTCpHOﬁ
rpaduku;

— JleMOHCTpaIys IpUMEPOB PEIICHUS 33]1a4 KOMITbIOTEPHOU IpaduK;

— O00011eHNE U3T0)KEHHOTO MaTepHaa;

- OTBGTI)I Ha BO3HHUKAIOIIINEC BOHpOCBI 110 TEMEC JICKIITUU.

11.2. MeTtoauyeckue yKazaHus JAJ1s 00y4AIOLIUXCH M0 YYACTHIO B CeMHHapax

He npedycmompeno yuebHvim nianom no 0aHHOU OUCYUnIuHe.

11.3. Metoauyeckue ykKa3aHusi A OOYYAIOUIUXCH IO NPOXOKIEHHI0 NMPAKTHYECKUX
3aHATHH

He npedycmompeno yuebnvim nianom no 0aHHOU OUCYUnuHe.

11.4. Metoauueckue yKa3aHusl 1Jsi O0YYalOUIUXCSl MO BBHINOJHEHHIO J1a00PaTOPHBIX
pador

B xoje BbInosHEHNs 1a00paTOPHBIX paboT 00yHaIOUIHIACS TOKEH YIIyOUTh U 3aKPEIHTh
3HAHMSI, TPAKTUYECKHE HABBIKH, OBJIAa/IeTh COBPEMEHHOM METOIMKOM M TEXHUKON SKCIIEpUMEHTA
B COOTBETCTBMM C KBAJIU(PUKAIMMOHHON XapaKTepUCTUKOW oOydvaromierocs. BrimonHeHne
1a00paTOPHBIX PAOOT COCTOUT U3 HKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacueTHO-aHATUTUIECKON
4acTe! U KOHTPOJIbHBIX MEPOIPUITHUM.

BeimonHenne 1abopaTopHBIX pabOT OO0yYaromuMcsi SIBISIETCSI HEOTHEMIJIEMON YacThiO
U3yUYeHHs] JUCLMIUIMHBI, ONpeleNsieMOol y4eOHbIM IUIAaHOM M OTHOCHUTCS K CpEICTBaM,
00eCcTeYrBAOLIIM PEIICHUE CIeIYIOIMX OCHOBHBIX 3a/1a4 y 00y4aroIerocs:

— IpUOOpETEHUE HABBIKOB MCCIEIOBAHUS MPOLECCOB, SIBJICHUN U O0BEKTOB, U3Yy4aEMbIX B
paMKax JaHHOW JUCLUIUINHBL

— 3aKpeIuvleHWe, pa3BUTHUE U JeTaju3alys TEOPETUUYECKUX 3HAHMM, IOJYYCHHBIX Ha
JCKIHSIX;

— IOJy4YeHHE HOBOM MH(OPMaLUH 10 U3y4aeMON AUCIUILINHE;

— TpuoOpeTeHNe HABBIKOB CAMOCTOSITEIILHONW PabOTHI ¢ J1a00OpaTOpHBIM 000PYIOBAHUEM H
npudOpaMu.

3aganue 1 TpeboBaHU K IPOBEACHUIO J1a00paTOpPHBIX PadboT




BapuaHnT 3amaHus 1o KaxAoW JiaboparopHoil paboTe OoOydaromuics TONy4aeT B
COOTBETCTBUU C HOMEpPOM B CrHucke rpymnmbsl u3 Jlmunoro kabunera oOywatomerocs ['VAIL
[Tepen mpoBemeHueM nabopaTopHOW pabOTHl  OOydYaromeMycsi CIeAyeT BHUMATEIhHO
03HAKOMUTBCS C METOJIMYCCKUMU YKa3aHUSIMU 10 €€ BBIMIOJIHEHUIO. B COOTBETCTBUY C 33ajaHHEM
O6yanOH_II/II>'IC5I JOJKEH HOATOTOBUTH HeO6XOZ[I/IMLIe HUCXOJHBIC MATCpuajibl, BbIIIOJIHUTb
YKa3aHHYIO IOCJIEI0BATSILHOCTh JICHCTBUM, MOJYYUTh TpeOyeMble pe3yibTaThl, 0QOpMUTH U
3alTUTHTH OTYET 10 JIAbopaTopHOU padoTe.

Crpykrypa 1 dhopMa otyera 0 J1abopaTopHOr padboTe

Otyer o 1abopaTopHOil paboTe JOKEH BKIIOYATh B ce0s: TUTYJBHBIH JIUCT, LENb padOThI,
BapUaHT 3aJaHWsl, OIMCAHHWE IIpOIlecca BBHITIOTHEHHS J1A00paTOPHON pabOTHI, IMOyYCHHBIC
pe3yJIbTaThl, JOMOJHCHHBIC CKPUHIIIOTAMH, W BBIBOJBI. [101poOHBIC TpeOOBaHMS K COJICPIKAHUIO
1 0pOpPMIICHHIO OTYETA TIPUBEICHBI B KOHIIE KaXI0T0 (haiina 3agaHus T1abopaTopHOU paboThL.

B oruere He ciexyer nmucate OT MEPBOro JMLa, Hanmpumep, 'S co3man NpUMUTHUB..." WK
BO MHOXECTBEHHOM YHCJE, Hampumep, '"Mbl co3jand HOpuUMHUTHB...". Bwmecto 3TOro
UCIOJNIb3yeTCcsl Oe3MMYHOCTHAs (OpMYy H3JI0KEHHS B HACTOALIEM WM MPOIIEIIIEM BpPEMEHH.
Hanpumep: "llpumutuB Obul co3mgaH mpu mnomoiu uHcTpyMmeHta Create..." win "lIpumuTus

co3naércs yepe3 OOKOBYIO MMaHeIb HHCTPYMEHTOB. . ."

TpeboBanus Kk 0opopMIICHUIO OTYETA O J1aDOPATOPHOU padoTe

Mo kaxxnoit 1abopaTopHON pabOTe BBHIMOIHAETCS OTACIbHBIN OTYeT. TUTYNIBHBIN JUCT
odopmisiercs B COOTBETCTBUU C IabioHOM (oOpasiiom) mpuBeneHHbIM Ha caiite ['YAII B
pasnene «HopmaruHasi noxymentarums» (https://guap.ru/regdocs/docs/uch). CryneHueckue
pabotel cnemyeT ohopMisaTh B cooTBeTcTBUHM ¢ TpeboBanwsamu ['OCT 7.32-2017 «CUBU/I.
OTtuer 0 Hay4HO-HccienoBarenbekoi padore. CtpykTypa u npasuina opopmiieHus» u [OCT
2.105-2019 «ECK/I. O6mue TpeboBaHHS K TEKCTOBBIM JJOKYMEHTAM.

MeToanyeckre YKa3aHus 10 BBINOJIHEHUIO J1a00paTOPHBIX PadoT

Metoauyeckue ykazaHMs JOCTyHnHbI oOydarommMmces B Jlnunom kaOunere ['VAII
(https://pro.guap.ru) B pasgene «Matepuanbl» aucuuIuiiHbl «KommbroTepHas Tpadukay.
IlepedyeHp METONNYECKUX YKA3aHUI:

¢ MopenupoBaHUe CIIOXKHBIX TPEXMEPHBIX clieH B makere 3ds Max: yde0.-meToj1. mocooue /
. A. bynrakos. — CII6.: 'VAIIL, 2021. - 199 c.

% OCHOBBI pa3pabOTKN MHTEPAKTUBHBIX 3D-mpunoxenuit Ha nBwkke Unity: y4ue0. mocodue /
. A. bynrakos, E. E. Maiin, H. H. Pemernukosa. — CII16.: I'VAIIL, 2021. — 137 c.

+¢ [IporpamMmmupoBaHre MHTEPAKTUBHBIX MPHJIOKEHUHN Ha s3bIKe c#: ydaeOHoe mocodue / 1. A.
Bynrakos. — CII6.: 'VAIL, 2022. — 160 c.

CDOKI/I cJadyr 1 OLICHKAa J'Ia6ODaTODHLIX Da60TI

[lepeuens nabopaTopHbIX pabOT NpuBEAEH B TabnuLE 6.

[IpenenbHblif Cpok coauum JgabOpaTOpPHBIX PAabOT — 10 TOCIeqHEeH Hexenan aekalps
(3au€tHas Henmens). st momydeHUs MakCUMaIbHOTO Oauia 1abopaTopHyo padoTy HEOOX0IUMO
ClIaTh HE MO3/IHEe CPOKOB, YKa3aHHBIX B Tabnuie 20. O0yyaromuiics, craroumii 1ab0paTopHyIo
paboTy TO3KE YCTAaHOBJICHHOTO TMPEIEIBHOTO CpPOKAa, MOXET TPETCHIOBaTh TOJBKO Ha
MaKcUMalbHbIHM 6ain 8 BMecto 10.

Tabnuua 20 — Cpoku caaun 1 6asuisl 1a00paTOpHBIX paboT

Homep Ha3zBanue pa6oTthl Cpok Maxkcum
padoThI BBINOJTHEHHSI ANbHBIH
oana

1 Pabora ¢ mpuMuUTHBaMH, TOJUTOHAIBHOE Cenrs0pb 10



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/

MOJIEIMPOBAHUE U TPUMEHEHHE MOJU(PHUKATOPOB. TEKYLIETo rosa

2 Coznanue cnoXKHBIX 00BEKTOB MPU MOMOIIIH OKT0ph TEKyIIEro 10
M. Jlornueckue onepauu U TUPAKUPOBAHUE romga
00BEKTOB.

3 Ocgelienue cueHsl, paboTa ¢ MaTepuagaMu U OKTs0pb TEKyIIETO 10
TEKCTYPUPOBAHUE. rojaa

4 AHuMaIus reOMETPHUUECKUX OOBEKTOB U Hos6pb Tekymiero 10
MaTepUaJIOB ¥ BU3yalIN3alHsl CLIEHBI. rozaa

5 Pazpabotka nHTepakTuBHOTO MpHioxenus B Unity | HosiOpb Texymero 10
C apXUTEKTYPHBIM COOPYKEHUEM. roja

6 N3yuenue Gpusnueckux cBOMCTB 0OBEKTOB U UX JlexaOpb TEKyIIEro 10
B3aumozeiicTeus B Unity. roaa

Bannel, HaOpaHHBIE O0yUarOIIMMCS 3a JIabopaTOpPHBIE PadOThI, CYMMUPYIOTCS ¢ OayiaMu
3a KOHTpPOJIbHYIO paboTy (Makcumym — 70 OamioB). Ha ocHoBe cymmapHoro Oania
oOydaromuiics Mojy4aeT OLEHKY 3a padoTy B cemecTpe. bamibl COOTHOCATCS € OLEHKaMu
CJIEYIOIIUM 00pazoMm:

— MeHee 35 — «HEYJIOBJIETBOPUTEIILHOY;
— 36-48 — «yIOBJIETBOPUTEILHO;
—  49-59 — «xoporioy;

—  60-70 — «OTIINYHOY.

11.5. Metoauyeckue yka3aHusi 1Js1 OOy4alIIUXCS MO0 TMPOXOXKAEHHI0 KYpPCOBOI0
NMPOCKTHPOBAHUSA/BBINOJIHEHUS KYPCOBOH PadoThI

He npedycmompeno yuebHvim nianom no 0aHHoOU OUCYuniuHe.

11.6. MeToauueckue yka3aHusi JJisi 00y4alOMIUXCs MO NMPOXOKAEHUIO CAMOCTOATEIbHOM
padoTbI

B Xone BBIMOTHEHUS CaMOCTOSTEILHOW paOOThI, OOYYArOIIMICSA BBIMOJHIET paboTy IO
3aJ]aHUI0 W TPH METOAMYECKOM PYKOBOJICTBE IPETOAaBaTeNs, HO 0€3 ero HermocpeJACTBEHHOTO
y4acTus.

B mporecce BBITOMHEHHS CaMOCTOATENBHON paboThl y oOydaromierocs (opmupyercs
1esiecoodpasHoe MIaHUpOBaHUEe paboyero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM U CHCTEMAaTH3allMU MPUOOpEeTaeMbIX 3HAHHUM, 00ecredyrBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIepHOA OOYYCHHs, TIOMOTAeT TIOJTYYUTh HABBIKW ITOBBIIICHUS
po(hecCHOHANBHOTO YPOBHSI.

MetoauyecKuMH ~ MaTepuallaMHi,  HaNpaBIAIOMAMH  CaMOCTOSTENbHYIO  paboTy
oOyyaromuxcs, SBISIOTCS Y4eOHO-METOAMYECKHE MaTepualibl 10 JUCHUIUIMHE, a TaKkKe
METOJAUYECKUE YKa3aHUs M0 BBIMIOJIHEHHUIO J1ab0paTOpHbIX paboT. Bece MaTepuansl JOCTYHHBI Kak
B 2JIGKTPOHHOM BHjIe (myOnukytorcs B JInanom kabunere ['Y AIl B paznene «Marepuaibn»), Tak
U B ieyaTHOM BHJIE (B Oubimoreke ['Y AIT).

11.7. Metoauyeckue YyKa3zaHusl Ui OOYYAIOIMUXCH MO TPOXOKIAEHUIO TEKYIIero
KOHTPOJIAl yCIIeBAEMOCTH
Tekymmuil KOHTPOJb YCIIEBAEMOCTH IMPEIyCMATPUBAECT KOHTPOJb KauyeCTBA 3HAHUU
o0y4arolmxcs, OCyIIECTBIIEMOrO B TE€UEHHE CEMECTpa C LENbI0 OIEHUBAHUSA XOJa OCBOCHHS
JACLIUTUIUHBI.




KonTpons ycmeBaeMocTH MoOApa3yMeBaeT TMPOBEACHHE KOHTPOJIbHOW pPabOThl B
nucbMeHHoU gopme. KonTponbHas paboTa BKIIOYAET /IBa 3a/IaHUS IO BAPHAHTAM:

e 3ananue Nel — addunuble npeoOpa3oBaHMsl HA INIOCKOCTH;

e 3anmanue No2 — mocTpoeHHe OpTOrpaduIecKuX MPOSKIHA.

MaxkcumanbHbIi 0amt 3a KOHTpodbHYIO padoty — 10 (7 3a 3amanmue Nel u 3 3a 3amaHue
Ne2). Ortu Gannsl npubaBis0TCA K Oaniam 3a 1abopaTopHble padOThl MPU BIYUCIEHUH OLIEHKU
paboTHI B ceMecTpe.

KonTtponbHast pabora 3arpysaercs B JInunbiii kabunet oOyuatomierocs ['YAII B ¢popmate
PDF. Ilpu BBITIOJIHEHMH KOHTPOJBHOM pabOThl OT PYKH Ha JIMCTKE OyMaru STOT JIMCTOK
ckanupyercs u Berasisercss B PDF-nokyMeHT.

KonTponbHast pabota J0JDKHA BKJIFOYATh B Ce0sl TUTYIIBHBIN JIMCT YCTAaHOBICHHOW (POPMBI
(bmamk mocTymneH Ha caiTe: https:/guap.ru/regdocs/docs/uch), BapuaHT 3amanus, N300paskeHUS
UCXOIHBIX W PE3yJNbTHPYIOMUX (GUTYp, MaTpHUIbl BepiiuH, ad(UHHBIX TpeoOpazoBaHU U
MPOEKIUH, apr(pMeTHIecKre pacuéThl HEPEMHOKECHUS MATPHII.

Cpox cmaun KOHTpOJIbHOH — 10 1 HOsiOps Tekymiero roga. Ilocne 3Toit maTel 3arpyska
KOHTpPOJIbHOU pa®oThl B JINUHBINM KaOUHET CTAHOBUTCS HEBO3MOKHOM.

11.8. MeTtoauyeckue yka3aHusi Il 00y4arolIMXCsl MO NPOXOKIAEHUIO NMPOMEKYTOYHOM
arrecTaluu

[IpomexxyTounas ~ arrectauus  oOydalolIuXcsi — NpelyCMaTpUBaeT  OLICHHWBAaHHE
MIPOMEKYTOYHBIX M OKOHYATEIhHBIX PEe3yJbTaTOB 00y4YeHHs MO Auciuruinae. OHa BKIIFOYAET B
cebs sk3amMeH — (hOpMy OLIEHKH 3HAHUM, MTOTYYEHHBIX 00YUYaOLIUMCS B MPOLIECCe U3YUCHUS
BCEW TUCIUIUIMHBI WK €€ YaCTH, HAaBBIKOB CAaMOCTOSITEIbHON paboThl, CIOCOOHOCTH MPUMEHSATH
UX JJI1 PpeIIeHUs TMPaKTHUYECKUX 3aJad. OJK3aMeH, KaK MpaBWIO, MPOBOIUTCS B TMEPUOJ
9K3aMEHAIIMOHHOM CECCHM M 3aBEPILAETCS aTTECTALlMOHHON OIEHKON «OTIUYHO», «XOPOLIOY,
«yJOBIJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHOY.

CucreMa OLIEHOK MpU MPOBEACHUU IPOMEXKYTOUYHOM arTecTalMy OCYIIECTBISAETCS B
cooTBeTCTBUM C TpeboBaHuAMM [lonoxenuit «O TekylleM KOHTpOJIE YCIIEBaEMOCTH U
NPOMEXYTOYHOH aTtectanmu cryaeHToB [ YAIL, oOy4aromuxcs MO MpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYJIBHO-PEUTUHTOBONM CHCTEME OLEHKH KauyecTBa Y4yeOHOW paboThI
ctynentoB B 'Y AID.

dopmMmart npoBeaecHNS YK3aMeHa

DK3aMEH MOXKET IMPOBOAUTHCS B OIHOM U3 TPEX popm:
1. YcTHBIM DK3aMeEH;
2. bmun-sk3amen;
3. DK3aMmeH B BHUJIE TECTA.

®dopma mpoBeeHHs 3K3aMeHa BbIOMpaeTcsl MpernojaBaTeieM 3apaHee, UCX0/s U3 00Iero
KOJIMYECTBAa OOYYAIOLINXCS, 3arPy3KH ayJUTOPHOTO (OHAA U JPYTUX KPUTEPUEB, U JOBOJUTCS
oOyyaromumMcsl B Hadyajie yuyeOHoro cemectpa. Pe3ynbTaTbl IpOXOXKICHUS SK3aMeHa 10 JII000H
uX TpEX GOpM SIBIAIOTCS] pABHO3HAUHBIMHU.

dopma yCTHOroO IK3aMeHa

YcTHBINA 3K3aMeH TpoBoauTcs Mo Owseram. Kakmplid OmiieT comepkKuT ABa BOMpoca U3
o0r1ero nepevHst BonpocoB (Tadmuma 15.1).

B Hauane sk3aMeHa 3K3aMeHyeMbli BBITATMBAET OWJIET CIydyallHBIM 00pa3oM, MOCIE Yero
eMy ga€rcs 30 MUHYT BpEMEHHU Ha MOJArOTOBKY K OTBETY. [Ipn moAroTOBKE MOXKHO HUCIIOIB30BATH
pyuKy W OyMmary mjisi 3alliCH TE3MCOB OTBeTa. Bo Bpemsl TOATOTOBKH HK3aMEHYEMOMY
3alpellaeTcss MOJb30BaThCsl JIOOBIMH CIIPABOYHBIMH MaTepHallaMd MM DJIEKTPOHHBIMU
YCTpPOWCTBaMH, a TaKXKe 3aJaBaTh BOIPOCHI JIPYTMM 3K3aMEHyeMbIM. B cilydae HapyuieHus


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

IMpaBUJI MPOBCACHUSA 3K3aMCHaA IPCIIOAABATCIIb BIPABC YAAJIUTb 3K3aMCHYCMOI'O C 3K3aMCHa C
OLICHKOM CHCYOOBJICTBOPUTCIIBLHO.

OTBeT Ha BONPOCHI NPOUCXOIUT B (hopMaTe JUaIora SK3aMEHYyEMOr0 C IPEernoaaBaTeIeM.

dopma OnHI-dK3amMeHa

DK3aMeHyeMBbIl 3alyCKaeT CICeNHUAIbHYI0 IPOrpaMMy, KOTOpas CIyYailHbIM 00pa3oM
BbIOMpaeT 1 Bompoc u3 Tabmuiel 15.2. [lns oTBeTa Ha Ka)/Iblil BOPOC dK3aMeHyeMomy aaércs 1
MuHyTa. OTBET TPOMCXOIUT YCTHO TIpernojaBareiro. Bcero sk3aMeHyeMoMy HEOOXOIMMO
OTBETHTH Ha 4 Bompoca. OleHKa CTAaBUTCS, UCXOJIST U3 KOJIMYECTBA BOMPOCOB, HA KOTOPHIC OBLI
JIaH MPABHJILHBINA OTBET:

— OTBET Ha | BOIPOC — «HEYOBIETBOPUTEIBHO;
— OTBET Ha 2 BOIIPOCa — «yJIOBJIETBOPUTEIHHO;
— OTBET Ha 3 BOIIpOCa — «XOPOILO»;
— OTBET Ha 4 BOIIPOCa — «OTIHUYHON.
dopma Tecta
Tect npoBoautcst B Cucreme auctrannuonnoro odydyenus ['YAII (https://lms.guap.ru) 3a
KOMIIBIOTEpAMHU B ayAUTOPUU. OK3aMEHyeMOMY Aa€Tcs OJHa IONbITKa U 1 yac BpeMeHHu (c

MOMEHTA 3aIyCcKa TeCTUPOBaHUs), 4TOObI OTBETUTH Ha 30 BOIMPOCOB. 3a TECT MOXKHO MOJTYYHUThH
MakcUMyM 45 6anoB. ITH 6aIbl COOTHOCATCS C OLIEHKOH CIIeTYIOIUM 00pa3oM:

— wmeHee 20 — «HeyOBJIETBOPUTEITHLHOY,
— 20-28 — «yA0BIETBOPUTEIHHOY;

— 29-36 — «xopo1ioy;

— 37-45 — «OTIUYHOY.

B npomecce BBINONHEHMS TecTa DK3aMEHYEMOMY  3alpEIAcTCs  IOJb30BaThCSA
CIpaBOYHBIMU MaTepuasiaMu (BKJIIOYasi MaTepuanbl B ceTH VIHTepHeT), IuTepaTrypoi,
MOOWJIBHBIMHM 3JIEKTPOHHBIMU YCTPOWCTBAMM M CHUCTEMAMM HCKYCCTBEHHOI'O HMHTEUIeKTa. B
cllyyae HapyLIeHUs NpPaBWI BBHINOJIHEHUS TeCTa WIM INPH MOMNbITKaX oOMaHa WIM B3JIOMa
JJIEKTPOHHOM CHUCTEMBI TECTHMPOBAHHUS IIPENOAABATENb BIIPABE YIAIWTh DSK3aMEHYEMOIO C
9K3aMEHA C OLIEHKON «HEYJOBJIIETBOPUTEILHOY.

Bomnpocsl Tecta UMEOT BapuaHThl OTBETA. B 3aBUCMMOCTH OT THIIa BONPOCA MPaBHIbHBIN
OTBET MOXET ObITh MO0 OJMH, THOO0 OTBETOB MOXET OBITh HECKOJBKO. TeMbl, K KOTOPHIM
OTHOCSTCS BOIPOCHI TECTa, MMPUBEICHBI B TabmuIie 18.

DopMHUPOBAHHE HTOTOBOM OIICHKH

s momydeHuss MPOMEXKYTOUHOM aTTecTanuu oOydaromiuiicss o0s3aH caaTh dK3aMEH Ha
OLICHKY HE HUXXE «YIOBIETBOPUTEIHHOY.

Nrorosas oreHka 1o TUCIHUILTAHE CKJIAJbIBAETCS M3 IBYX OLIEHOK: 32 pabOTy B CEMeCcTpe U
3a 9Kk3aMeH. [Ipu 3TOM olleHKa 3a IK3aMEH MMEET PEIAOIINA BeC B CIIydae, €ClIU JIBe OICHKH
pasnuyarorcs Ha 1 Ga.


https://lms.guap.ru/

JIvct BHECEHHUSI M3MEHEHUH B pabouyIo IpOorpaMmMy JTUCIUIUIMHBIL
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