MUHUCTEPCTBO HAYKH Y BBICIIIET'O OBPA30BAHMSI POCCUMCKOM
®EJIEPALIUU
(eaepanpHOE rOCy1apCTBEHHOE ABTOHOMHOE 00pa3oBaTeNbHOE YIPEXKICHHE BBICIIETO
o6pa3oBanus
"CAHKT-IIETEPBYPI'CKUI TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMHUYECKOI'O [TPUBOPOCTPOEHUSA"

Kadenpa Ne 44

YTBEPXJIAIO
PykoBojutens 00pa30BaTeNbHOMH MPOrpaMMBI

CTapIIMi NpenoiaBareib

Jlucr cornacoBanus paGo4ei MpoOrpaMMbl JHCIHILTHHBL

[Iporpammy cocrasmu (a)

CT. MpeIL. «17» peBpans 2025 r JLA. Bynrakos
(BOIDKHOCTS, y4. CTeNeHb, 3BaHKe) (nonnuce, nara) Y, (unuumanst, hamuwms)

[Tporpamma oxo6peHa Ha 3aceiaHuu Kadeapsl Ne 44
«17» despans 2025 r, mpotokon Ne 6-24/25

-

3aseayrommii kapenpoit Ne 44 4 Do

(AO/DKHOCTS, y4. CTCNICHB, 3BAHKC)

JI.B. KyprsiHuk

HHULMATH, (haMmHTHA)
7 s

(noarmce)
«17» pespans 2025 r

PABOYAS [TPOI'PAMMA JTUCHUTUIUHBI

«KommbrotepHas rpaduka»

(HanMCHOBAHHUC AHCLMILTHHBL)

Ko/ Hanpas/IeHusA OArOTOBKH/ 09.03.01

CIICIHAIIBHOCTH

HaumeHOBaHME HaNpaBJICHHA
MOJArOTOBKH/ CIIEHATBHOCTH

Undopmaruka 1 BHIMUCIHTENBHAS TEXHAKA

HaumenoBanue
KOMIILIOTEPHBIE TEXHOJIOTHH, CHCTEMBI H CETH
HAIpaBJIEHHOCTH
®opma 00ydeHHs 3a04Hasg
ox npuema 2025

Cankr-ITerepGypr — 2025

JLT.H.,1Ipod. «17» diepans 2025 r M.B. Ceprees
(yu. crenenb, 3Banue) (moxnuce, aara) (unnumanst, Gammms)
// /3
3aMecTHTENb TUPEKTOpa HHCTHTYTA, e’rgaﬁqecxoﬁ paborte
JIOIL,K.T.H. {L aLJuT 2025 A.A. ®omeHKoBa
Th, y4. . ) ® (nonnZts, nara) (uHHuMans, GaMuIHs)



AHHOTAIUA

HuctunnuHa «KommbioTepHass rpaduka» BXOAWUT B 00pa3oBaTeNbHYIO MpOTpaMMy
BbICIIEr0 oOpa3oBaHMsl — TporpaMmy 0OakajgaBpuaTa II0 HAIpPABJICHUIO TOJITOTOBKH/
cnermanbHocTH  09.03.01 «MHpOpMaTHKA ¥ BBEIYHCIUTEIbHAS TEXHUKA» HAIPABICHHOCTH
«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

[TK-7 «Cnoco0eH nmpoeKTUpOBaTh 0OBEKTHI BU3YalbHON MH(OpMAIMU, WICHTU(DUKALIUT
¥ KOMMYHUKAIIUN

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/Iﬁ n BBIpa6OTKe MPaKTUYCCKUX HABBIKOB
B 005aCTM COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOM TpauKH, METOJOB IMpEACTaBICHUSI
rpadguyeckux u300pakeHUH, TEXHOJOTUH BH3yalM3allM{, TPOLECCOB KOHCTPYUPOBAHUS H
npeoOpa3oBaHusl TPEXMEPHBIX T€OMETPUUECKUX OOBEKTOB.

JucuunnuHa  uU3y4aeT — CcrmocoObl  pEANMCTUYHOW — BU3YyalHM3allMl  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/IaHMU WICHIepOB M Au3aiiHe OOBEKTOB BU3yaJIbHON WHGOpMAlUU B
LIEJIOM.

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

HporpaMMoﬁ AUCHUINUIMHBI TIPEAYCMOTPCHBI CJICAYIOHIUEC BHUAblI KOHTPOJIA: TCKYH_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 no TMCUMIIJIMHE

1.1. llenu npenonaBaHust AUCIUIUIAHBI

Lenpro mperonaBaHus AUCHUIUTAHBI SIBISICTCS TIOJIy9€HUE CTYIACHTAMHU HEOOXOIUMBIX
3HaHWH, yYMEHUH M HaBBIKOB B OOJIACTH NPOEKTUPOBAHUS HMHTEPAKTUBHBIX HHTEp(deiicoB
KOMIIBIOTEpHON rpaduKu, 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 0OpazoBanus (ganee — 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. KOMIETeHIIMU U MHAUKATOPBI 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 | \ionenupoBatust 1 IPOH3BOACTBA OGHEKTOB
HPOCKTHPOBATH BH3yalIbHON HH(POPMALIUH
00BEKTHI .
[IpodeccuonanpHbIe BV ALHO IIK-7.Y.1 yMeTh HAXOIUTh AU3AUHEPCKUE PEIICHUS
KOMIIETEHIIUU - (gOpMaHI/II/I 3aj1a4 M0 MPOESKTUPOBAHNIO 00BEKTOB BU3YaJIbHOU
’ UHPOpPMAIUY C YIETOM MOXKEJIAaHUA 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 BU3yalIH3alH 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
JlucuumiinHa MOKeT 0a3upoBaThCs Ha 3HAHMSAX, paHee NMPHOOPETEHHBIX OOYYaIOIIMMUCS
IPU U3yYEHHUH CIETYIOUMX AUCLHUIINH:
— «Mudpopmarukay;

- <<211/ICKp€THa$I MaTeéMaTuKa».

3HaHI/I$I, MOJIYUCHHBIC IIpU M3YUCHHH Martcpuajia }IaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIL30BATHCA NPHU U3YUCHUHN APYTHUX JUCHUIIIINH:




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

3. O0beM M TPYA0EMKOCTh AU CHUNJIHHBI

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

Tabmuma 2 — O6beM U TPYA0EMKOCTb TUCITUTITUHBI

TpynoeMKocTb Mo
Buj yueoHoii padoTsl Bcero cemecTpam
Ned
1 2 3
Oobwaa mpyooemkocmo oucyunaunst, 3E/ (1ac) 4/ 144 4/ 144
H3 nux uacoe npakmuueckoii 0020mMoeKu 8 8
AyoumopHule 3auamus, BCEToO 4ac. 16 16
B TOM UHCJIE:
nexuuu (JI), (vac) 8 8
npakTudeckue/ceMurapckue  zanatus - (I13),
(gac)
nabopartopubie padoTsl (JIP), (vac) 8 8
KypcoBoit mpoekT (pabota) (KII, KP), (gac)
sK3aMeH, (Jac) 9 9
Camocmoamenvnasa padéoma, Bcero (4ac) 119 119
Buo npomesicymounoni ammecmayuu: 3a4er, s, s,
mudd. 3auet, sx3ameH (3auet, dudd. 3au, Dk3.**)

£ v
[Mpumeuanue: KaHTUAATCKUHA dK3aMeH

4. Conep:xaHue QUCHUIINHBI

4.1. PacnpeaeneHue TPyA0eMKOCTH JUCIUILIMHBI 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) ) (
q q q q
(uac @) (4ac) | (4ac) ac)
Cemectp 4

Paznen 1. OcHOBHBIE aCTIEKTHI KOMIIBIOTEPHOM | 12
rpaduku
Pazpnen 2. Cucrembl KOOpAUHAT, TEOMETPUUYECKHE
npeoOpa3oBaHus U MPOCKIIMU B KOMITLIOTEPHOM 1 1 16
rpaduke
Paznen 3. Monenu reoMeTpruuecKux 0ObEKTOB, UX 1 2 18




BUbI U cBOMCTBA. CTPYKTYpPBI JaHHBIX

Pasnen 4. LiBeroBeie Mmosenu. Bocripusitue 1iBera

yeJI0BEKOM. Moaeiu 1 MeTOAbl OCBEMIEHUS. THUIIbI 2 2 20

HCTOYHUKOB CBETa

Pasnen 5. Metozp! noBellieHUs peanucTuyHocTu 3D-

cueH npu Busyanuzanuu. Co3naHue MaTepralioB U 1 2 20

TEKCTYpPUpPOBaHUE

Paznen 6. Tpuanryssiiust. MeTo il ONITUMU3AIIUN

NPEJCTaBICHUS TEOMETPUUECKOM U IrpauuecKoit 1 1 18

uHpOpMaIU

Paznen 7. AnmapatHo-nmporpaMMHbIE€ CPEJICTBA U 1 15

CTaH/IapThl KOMITLIOTEPHOM TpaduKH.

Hroro B cemectpe: 119
Hroro 8 0 8 119

IIpaxTHyeckas NOArOTOBKA 3aKJIFOYAETCs B HEIIOCPEICTBEHHOM BBIITOJIHEHUH
00yYaroIMMHUCS OTMPEIeSICHHBIX TPYAOBBIX (DYHKIINI, CBA3aHHBIX C OyayIIei
npodeccHoHaIbHOM AESITENbHOCTBIO.

4.2. Coaep:xxaHue pa3aeioB U TeM JeKIMOHHBIX 3aHATH I

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

Tabnuna 4 — ComeprkaHue pa3aesioB U TEM JICKIIMOHHOTO IHKJIa

Homep
pasaeJa

Ha3Banmue u copepkanue pa3aejioB U TeM JEeKIIUOHHbIX 3aHATHI

Tema 1.1. OCHOBHBIE 1IEJIU U 33J1a4¥ TUCHUIUIMHBL. [[oHsATHE reOMeTpUYECcKOTO

1 o0BeKTa 1 rpadudeckoro n3odpaxenus. Buasl komnbrorepHoi rpaduku: 2D, 3D,

KOMITLIOTEPHOU TpaduK.

¢dpakransl. OnpeneneHuss 1 0COOEHHOCTH PACTPOBON U BEKTOPHOI IpadukH.
TpexmepHas 1 UHTEpaKTHBHAsA KOMIIbIOTEepHas rpaduka. O0nacTi NpUMeHEeHMs!

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

npeoOpa3oBaHuil.

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

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

3 MHOT'OYTOJIbHUKHA U MHOT'OI'PAHHHUKH. Mogenu ABYMCPHBIX 00BEKTOB:

CIIJIOIIHBIC.

KOOpJMHATHbIE, aHATUTHUecKre. Moiein TpeXMEpPHbIX 0ObEKTOB: KapKaCHBIE,

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

Tema 3.1. Monenu reoMeTpruueckix 00bEKTOB, UX BUBI U CBOMCTBA. BhimyKkiibie

Tema 4.1. OcobeHHOCTH 3pUTENBHON CUCTEMBI YEIOBEKA, BOCIIPUITHE I[BETA.

4 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. 3akpammBanue 1o merogam ['ypo, @ounra u biinnna-®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 i Pa3BEPTKHU.

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

Tema 5.3. CriocoObI OBBIIIEHNE PEATUCTUYHOCTH U300pakeHUuH. DD HEeKThI
BH3yanu3anuu. ATMochepHbIe H ONTHYECKHE d(PPEKTHI.

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 BUMMOT0 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 (ceMMHAPCKHE) 3AHATHS

Tembl MpakTUYECKUX 3aHATUNA U UX TPYAOEMKOCTb IPUBEIEHBI B TaOIUIE S.

Tabnuna 5 — [IpakTHueckue 3aHATHS U UX TPYJOEMKOCTh

Ne
Ne Tembl NPaKTHYECKHUX DopMbl NPAKTHYECKHX Tpynoemkocrs, pa3aena
n/n 3aHATHI 3aHATHI (uac) JUCIHUII
JIMHBI
Y4eOHBIM MJIaHOM HE IIPEyCMOTPEHO
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)
JIMHBI
Cemectp 4
1 | PabGoTa c npuMuTHBaMH, MOJIUTOHATLHOE MOJIETUPOBAHUE U 2 2
NpUMEHEHHE MOAU(PHUKATOPOB.




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

OcgelieHue cueHsl, paboTa ¢ MaTepuagaMy U TEKCTypUpPOBaHHE. 2 4,5

4 | AHUManUs reOMEeTPUYECKUX 00BEKTOB M MATEPHATIOB U 2 5,6
BU3YaJTH3AIHS CIICHEI.

Bcero 8

4.5. KypcoBoe npoekTupoBaHue/ BbINOJIHEHNE KYPCOBOH padoThI
Y4eOHBIM TIIAHOM HE TIPEyCMOTPEHO.

4.6. CamocrosiTeqbHasi padoTa 00yYarOUIUXCSH

Bunbr camocTosiTenbHOM padOTHI U €€ TPYA0EMKOCTh ITPUBECHBI B TAOIHUIIE 7.

Tabnuua 7 — Buasl camocTosTenbHOM paboThl U €€ TPYI0EMKOCTh

Bua camocrosiTesibHOM padoThI B:Zrco’ Cemecrp 4, yac

1 2 3
W3ydenune TeoOpeTHYECKOr0 MaTepraa 40 40
nucturiuael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3amanus (PI3) 24 24
[ToaroroBka K TEKyIieMy KOHTPOITIO 15 15
ycneBaemoctu (TKY)
Brimonaenue pedepara (P)
Homamnee 3aganue ([3) 11 11
KonTtposnbhbie paboTs! 3a0uHKKoB (KP3) 5 5
[ToaroroBka Kk MpOMeEKyTOUHON 24 4
atrecrauuu (I1A)

Beero: | 119 119

S. llepedyeHb y4eOHO-MeTOAMYECKOI0 0O0eceYyeHH s JJI1 CAMOCTOATEILHON padoThI
00y4yarmuXxcs Mo JMCHUILINHE (MOTYJIIO)

VY4ebHO-MEeTOIMUECKHEe MaTepuansl Ul  CaMOCTOATENIBHONH  paboThl  00ydaromuxcs
yKaszassl B IL.I. 7-11.




6. IlepeyeHb MEYATHBIX M JIEKTPOHHBIX Y4eOHBIX U3IaHUI
IlepeueHb nevaTHBIX U AJIEKTPOHHBIX YUEOHBIX W3JaHUH 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. KommbiorepHas rpaduka.
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. KomnsrorepHas
(075.32) rpaduka: yaeOHuK U npaktukym s CI1O —
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.-meton. nocooue / JI.
590 A. bynrakos. — CI10.: T'VAII, 2021. — 199c.

YK 004.427 lNopenuk A. I'., Bacunsesa 1O. [1.
BEK 32.973.26-018.2 | Camoyuntens 3ds Max 2022 — M3x. BXB-
[TetepOypr, CI106, 2023. — 544c.

res
ISBN 978-5-9775-1721-8
bbK 32.973.2 Xnacc @. [paktudeckoe mocobue Blender 3.0
YK 004.94 U1 aro0uTeneit v mpogeccroHasoB.
X99 Mopenunr, anumarus, VEX — Conon-IIpecc,

2022. —300c. ISBN 978-5-91359-485-3

7. IlepeyeHb JIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB HHGOPMALMOHHO-
TeJIeKOMMYHUKANOHHOH ceTH « UHTepHET»

[Tepeuenn AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos WH(POPMAITMOHHO-
TEJICKOMMYHHUKAIIMOHHON cetn «VHTepHEeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCIUIUIMHBI
npuBe/ieH B TaduIe 9.

Tabmuma 9 — TlepedeHb JJIEKTPOHHBIX 00PA30BATENBLHBIX PECYpPCOB HH(DOPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn «THTepHET»
URL aapec HaumeHoBaHue

https://videoinfographica.com/3dsmax-tutorials/ | becruiatasie ypoku no 3ds Max Ha caiite
videoinfographica

https://videoinfographica.com/blender-tutorials/ | becrutarasie ypoku o Blender na caiite
videoinfographica

http://3deasy.ru Vpoxu 3ds Max ajisi HAaYMHAIONTUX

https://yvounglinux.info/blender/course Beenenue B Blender. Kypc mist HaunHaromumx

https://www.math10.com/ru/geometria/geogebra | Geogebra — 6ecruiaTHoe OH-TalH
/geogebra.html TEOMETPUYECKOE MTPUIIOKEHUE



https://videoinfographica.com/3dsmax-tutorials/
https://videoinfographica.com/blender-tutorials/
http://3deasy.ru/
https://younglinux.info/blender/course
https://www.math10.com/ru/geometria/geogebra/geogebra.html
https://www.math10.com/ru/geometria/geogebra/geogebra.html

8. Ilepeuenb MHGOPMALHOHHBIX TEXHOJIOTUI

8.1. IlepeueHp mnporpaMMHOro ooOecneueHus, HCHOJIb3YEMOIo IpPH OCYIIECTBICHUH
00pa3oBaTEeNLHOTO MPOIECcca MO JUCIUTUINHE.

[Tepedenp ncnonb3yeMoro NporpaMMHoro obecreyeHus npezacrasiieH B Tadnuie 10.

Ta6muma 10 — I[lepedens mporpaMMHOTO 00eCTIeUeHHUs
Ne i/

HanmenoBanue

1 Blender 4.2 nnu HOBee
2 Autodesk 3ds Max 2023 uiu HOBee
3 Paint.NET 3.5.11 unu HOBee

8.2. Tlepeuenp WH()OPMAITMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIOJB3YEeMBIX  TIpHU
OCYILIECTBIIEHUH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUTITNHE

[lepeuenp ncnonb3yeMbIX MH(OOPMALIMOHHO-CIIPABOYHBIX CUCTEM IPEJCTaBICH B TaOIULEe
11.

Tabnuua 11 — IlepeyeHp HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM
Ne ni/m

HanmenoBanue

He nmpenycmotpeno

9. MaTepua/IbHO-TeXHHYECKasi 0a3a

CoctaB  MaTepHAIbHO-TEXHUYECKOM  0a3pl, HEOOXOMUMOWM ISt

OCYIIIECTBIICHUS
00pa30BaTeNLHOTO IpoIiecca Mo AUCIUIUIMHE, MTPEeICTaBeH B Tadmie 12.

Tabnuna 12 — CoctaB MmaTepuaIbHO-TEXHUUYECKOUN 0a3bl

Ne HaumeHoBaHHe COCTABHON YaCTH MaTepHAJIbHO- Homep aynuropun
n/n TeXHUYeCKOil 0a3bl (mpu HeoOX0AUMOCTH)
1 | MynbTumenuiiHas JIEKIUOHHAS ay IUTOPUS 53-07, 32-04
2 | Cnenuanu3upoBaHHas KOMIIbIOTEpHAas J1abopaTopust 52-09, 52-17

10. OuenouyHble cpeacTBa ISl IPOBeJIeHUs POMEKYTOUHOM aTTecTAMI

10.1. CocraB OLEHOYHBIX CPEIACTB JMJsi MPOBEICHUS MPOMEKYTOUHOH aTTecTaluu
oOyJaronuxcs 1Mo AUCIUTUINHE MPUBEACH B Tabmwie 13.

Tabnuna 13 — CocTaB OLIEHOYHBIX CPEJCTB JUIs MMPOBEJCHUS IPOMEKYTOUHON aTTeCTalluu

Bua npomeskyro4Hoi arrecranuu IlepeyeHb OLIEHOYHBIX CPEACTB
DK3aMeH » CHHCOK BOMPOCOB K IK3aMEHY
» DK3aMeHalMOHHbIC OMIICTHI
> 3anaun
» Tects

10.2. B kauecTBe KpHUTEPHEB OLEHKU YpPOBHSI CGHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHLMI 00yYaroluMucs NpUMeHseTcss S-0ajulbHas IIKala OLEHKH c(hOpMHUPOBAHHOCTH
KOMIIETEHIIUH, KOTopas npuBejeHa B Tabnune 14. B Teuenue cemectpa MOKET UCIIOJIb30BATHCS

100-6amipHass  mKajga ~ MOJYJbHO-PEUTHMHIOBOM  CHUCTEMbl  YHHMBEpPCHTETa,  IpaBUia




HUCIIOJIb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIINUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabnuma 14 — Kpurepun onieHKH YpOBHSI C(HOPMHPOBAHHOCTH KOMITETECHITHI

OneHka KOMIeTeHInH

5-0a/IbHAaA IIKAJIA

XapakTepucTuka c(popMUpPOBAHHBIX KOMITETEHIHIA

«OTJIMYIHO»
(Ga4uTCHO»

— oOyyaromuiicss TJIIyOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHa;

— YBCPCHHO, JIOTHUYHO, ITOCJIICAOBATCIIbHO U I'PAMOTHO €T0 U3JIaracrt;

— ONMHpPasiCh Ha 3HAHHUA OCHOBHOW U JOIOJHUTEIBHOW JIUTEPATYypBHI,
TECHO MPUBSI3bIBAET YCBOCHHbBIEC HAYYHBIEC TIOJIOKEHHS C TPAKTUUECKOM
JIeATEeNIbHOCTHIO HAPABIICHHUS;

— yMeli0 00OCHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JieNnaeT BBIBOJLI U 00OOIICHHS;
— cBOOOJIHO BJIaJIeeT CUCTEMOM CIECIUATU3UPOBAHHBIX TTOHSITHIA.

«XOPOILIO
«3AUTEHO

— oOyJaroiuiicss TBEp/I0 YCBOMII MPOTrPaMMHBIM MaTepual, TpaMOTHO U
[0 CYIIECTBY U3Jaraer ero, ONHUpaschb Ha 3HAHUS OCHOBHOM
JUTEPATYpHI;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBA3LIBAE€T YCBOCHHLIC 3HAaHHA C HpaKTquCKOﬁ JACATCIIbHOCTBIO
HaIlpaBJICHUA

— apryMEHTHPYET HAYUYHbIE MTOJIOKECHHUS;
— JIeJIaeT BBIBOJBI M 000OIIECHMS;
— BJIQJICET CUCTEMON CIEUMATA3UPOBAHHBIX MTOHATHMN.

«yJIOBJIETBOPUTEIIHLHO
«3AYTEHO»

— o0yyaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaracT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— J0IYCKa€T HECYHMICCTBCHHEBIC OIINOKH U HETOYHOCTH,

— UCHBITBIBACT 3aTPYAHCHHA B IMPAKTUYCCKOM IPHUMCHCHUU 3HAHUH
HaIlpaBJICHUA

— ¢1abo apryMeHTHUPYET Hay4HbIE TOJI0KECHHUS,
— 3aTpyAHseTcs B GOPMYIHMPOBAHUU BHIBOJIOB M 0000IIEHUH;
— YaCTUYHO BIIAJICET CUCTEMOH CIICIIMATU3UPOBAHHBIX TOHSATHIA.

(HCYOOBJICTBOPUTCIIBHO»
«HEC 3a4YTCHO»

— oOy4aromuiicss He YCBOWJ 3HAYUTEIBHOM YAacTH MPOTrPaAMMHOIO
MaTepuana;

— JIOMYCKAeT  CYIIECTBEHHbIE  OMIMOKM U  HETOYHOCTH  IpH
paccMOTpeHuu MpodIeM B KOHKPETHOM HANpaBICHUH,

— HCTIBITHIBACT TPYAHOCTH B MIPAKTHIESCKOM IPUMECHEHUH 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MOJIOKCHUS,
— He (popMyIUpyeT BEIBOJOB U 000OIIICHHIA.

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUsI WK UHbIE MaTepUaJbl.
Bomnpocs! (3agaun) i 9K3aMeHa IpeAcTaBiIeHbl B Taduie 15.

Tabnuua 15.1 — Bonpocs! [u1st yCTHOTO SK3aMeHa

Ne Kon
IlepeyeHnb BONpoCoB A5 IK3aMeHa
n/n HHAUKATOPA
1 | [lonarue o reoMeTpuIeCcKOM 00BeKTe, rpadiIECKOM U300paKEHUN HK-7.3.1
2 | BekropHas rpaduka. OnpenaeneHie, OCHOBHBIE ITapaMeTpPhl, TPAMEPHI HK-7.Y.1




3 | Mozenn 00bEKTOB TPEXMEPHOI IrpaduKu [K-7.3.1
4 | PactpoBas rpaduxa. Onpe/eneHne, OCHOBHbIE TTApaMETPhI, IPUMEPHI [K-7.¥.1
5 | Buasl cucTeM KOOPIMHAT M CIIOCOOBI UX TIPE0OPa30BAHHUS IIK-7.B.1
6 | JlekapToBa cucteMa KoopauHat. Onepanuy Haj BeKTopaMu B Aekapropoii | [IK-7.Y.1
CHCTEME KOOPMHAT
7 | TlonspHble cUCcTEMbI KOOPAUHAT. Ilepexo ] OT MONAPHBIX KOOPAUHAT K IK-7.V.1
JIeKapTOBBIM
KonnenryansHas Moaens 3D-CLeHs! I1K-8.3.1
9 | Mozens xkamepsl. THIIBI TpoeLMpoBanus Kamep B 3D-crene I1K-8.B.1
10 | Addunnsie npeodbpasoBanus. Bunel adduHHBIX TpeoOpazoBaHuii HK-8.Y.1
11 | DxBUBaJIEHTHBIE TeOMETPUUECKHE IPeobpa3oBanus. OnpeeieHue u IIK-7.¥.1
TIPUMEHEHHE
12 | AKCOHOMETPHYECKHE MPOEKIMU. BHJIbI, IPHHIMIIBI TOCTPOECHHUS, 1IK-8.V.1
MAaTPUYHOE MPEICTABICHHE
13 | IMapamiensHble npoekuy. OCHOBHBIE BUIBI, TIPHHIAIIBI TOCTPOCHHS [IK-7.3.1
14 | TepcriekTHBHBIE MPOEKIMU. Bu/bl, MpUHIMIILI TocTpoenus, matpuunoe | 1IK-7.B.1
TIpEICTaBIEHNE
15 | IIpeo6pa3oBaHus Ha TIOCKOCTH: BHIBI IpeobpasoBannii, ananutiueckoe | [1K-7.3.1
¥ MATPUYHOE ONUCAHHUS, KOMIIO3HIIUS
16 | IIpeoGpa3oBaHust B IPOCTPAHCTBE: BU/BI IPeOOPa30BaHHIA, [IK-7.3.1
AHAJIUTHYECKOE U MATPUYHOE ONUCAHMS, KOMIIO3ULIHS
17 | OnHOpomHbIe KOOpAMHATHL. [IpHUMHEI BBEICHHS 0HOPOAHBIX Koopmunar | 1IK-7.3.1
18 | Mogaenu onucanusi FeOMETPUYECKUX 00BeKTOB. [11aTOHOBEI Tena IK-7.3.1
19 | KapkacHsle MOJIEIIN T€OMETPUYECKUX OOHEKTOB IIK-7.V.1
20 | Cmnaiinsl. Kpussie besbe ITK-7.B.1
21 | I'pannunOe npeacTaBieHne 00bekToB (B-rep) [K-7.3.1
22 | KonctpykrusHOe 61104HOE npescTapiaenne 3D-00bekToB. byessl IIK-7.B.1
onepanum
23 | OcOGEHHOCTH 3PUTETHLHON CHCTEMBI YeNIOBEKa IPH BOCHIPHATHHM IIBETA 1IK-8.3.1
24 | 11BeTOBBIE MOJENH U UX KJIACCH(DHKALIUS I1K-8.3.1
25 | LIBeToBbIE MANMTPHI ¥ KOAUPOBAHHUE LIBETA. AJb(a-KaHa [K-8.V.1
26 | AjumuTUBHAS M CyOTpaKTHBHAS [[BETOBBIE MOJIEIH I1K-8.3.1
27 | Lserossie npoctpancTBa HSB, HSL ITK-8.3.1
28 | JlokanbHast Mozenb OCBEUIEHUS. TUIIbI ICTOYHUKOB CBETA I1K-8.3.1
29 | Iseroas CIE guarpamMma: onicanye U 061acTu MPHUMEHEHHS ITK-8.3.1
30 | Mognens auddysHoro otpaxenus JlamOepra IIK-8.Y.1
31 | Pasnuuus mogereii 3akpamuBanus ['ypo u ®onra 1IK-8.3.1
32 | Moaenb 3epKaibHOro orpaxenus Monra ITK-8.V.1
33 | I'nobanbHOE OCBEIUEHHE [0 METOLY TPACCUPOBKH JIydeii HK-8.B.1
34 | Meton m3nyuatenpHoctH (Radiosity) ITK-8.B.1




35 | CroxacTHueckue anroput™sl Bu3yammsarmn Monte-Kapio. Tpaccuposka | IIK-8.V.1
nyTH

36 | AIroput™mbl TpUaHTyIsuu Jlenone HK-8.V.1

37 | JobaBneHue Touek B TpHaHrymsinmio Jenoue (crocoOsr naaekcuposanms) | 1IK-8.Y.1

38 | Otceuenue 1no OkHy BbIBOs1a. OCHOBHBIE aJITOPUTMBbI 1IK-8.3.1

39 | Orceuenue no nupamue BUIUMOCTH. OCHOBHBIE aJTOPUTMBbI 1K-8.3.1

40 | Ilpunmumner padoter Z-6ydepa. Uepapxuueckuit Z-0ydep HK-8.3.1

41 | YnpaBneHue TekcTypupoBaHueM. HamoxeHnue TekcTyp HK-7.V.1

42 | Tekctypnsbie kaptbl u UV-pa3BepTku HK-7.V.1

43 | CiocoOs! prtbTpaniiu TEKCTYP HK-7.B.1

44 | bazoBsie ciocoOwl anumaruu 3D-criensl. PaboTa ¢ kamepoit I1K-8.B.1

45 | CrnaxuBanue ¢pparMeHToB (IPOCTPAHCTBEHHBIA 1 BPEMEHHOM 1K-8.3.1
AQHTHAJIbSICHHT)

46 | OcHoBHbI€ 3Tanbl 3D-KoHBelepa HK-7.3.1

47 | Pactepuzanms U pacTpoBble onepanuu Ha 3D-koHBeliepe HK-8.3.1

48 | Uleitneps! (BeplIMHHbIE, MUKCEIbHbIE). ONpeiesieHue U OCHOBHbIE HK-7.3.1
byHKINN

49 | OO6mme mpuHIMIB PabOTH Tpad)UIECKOro MpoIeccopa HK-8.3.1

50 | Bydep tpadapera (Stencil): onpenenenue u 00IacTH IPUMECHEHUS HK-8.3.1

Tab6muma 15.2 — Borpock! mjist 6ui-3k3aMeHa
Ne Kon
IlepeyeHb BONIPOCOB /i1 IK3aMeHA
n/n HHAUKATOPA

[lepeuncnure 3a1aun KOMIBIOTEPHOM rpaUKy U CMEXHBIX JUCLUIUINH [IK-7.¥.1

2 | Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU PACTPOBOTO U300PAKESHHUS [IK-8.¥.1
Kaxkas nadopmanmst Heobxoauma JIj1st TOCTpOoeHus AByMepHoro oobekra | [1K-8.V.1
BEKTOPHOM rpapuKu

4 | KakuMmu CBOMCTBaMH JIOJDKEH 00J1a1aTh MOJIMTOH B TpéxMepHo# rpaduke | [TK-7.3.1
Kakue 00beKxThl TpEXMEPHOU rpaduKu ONMMCHIBAIOTCS TIPU TIOMOIIH IIK-7.3.1
MTOBEPXHOCTHOM MOJETH

6 | Kakue 00bexTbl TpEXMEpPHOH rpaUKH OTHOCSTCS K CIUIOLIHBIM TeJIaM [IK-7.3.1
(MMEIOT BHYTPEHHUH 00BEM)

7 | Kak B TEKCTOBOM BHJIC 3anucaTh WHHOPMAIINIO, HEOOXOTUMYIO U [IK-7.¥.1
JOCTaTOYHYIO JIUIsl TIOCTPOEHUS TPEXMEPHOTO MOJIUTOHAIIBHOTO 00bEKTa
[Tepeuncnure xapakTepucTUKu JlekapTOBOM CUCTEMBI KOOPAUHAT IIK-7.¥.1

9 | Kak onpezensercs nojoxxeHue Hekotopoit Touku P B JlekaproBoit I1K-7.3.1
cucTeMe KOOpIUHAT

10 | Kak onpenensiercs mojoxeHue HekoTopor Touku P B nonsipuoit cucreme | I1K-7.Y.1
KOOpPJUHAT Ha MJIOCKOCTHU

11 IIK-7.Y.1

UTo moayduTcs Mpyu BEKTOPHOM MTPOU3BEICHUH ABYX PaINyC-BEKTOPOB
au b




12 | Kakas onepauus HaJ, paJlyC-BEKTOPAMH MO3BOJIIET HAUTHU PACCTOSHUE [1K-7.3.1
MEX1y ABYMsSI TOUKaMH

13 | Ilepeuncnure cuCTEMBI KOOPAMHAT, UCIIOJIb3yEMbIE B TpEXMepHoil cueHe | [1K-7.V.1
IpU BU3yaTU3aluu

14 | Yto BriIrOUaeT B ceds Moaens 3D-ClieHsl I1IK-8.3.1

15 | Yro Takoe omopHas Touka o0bekTa. [[yist uero ona Hy>kHa [IK-8.V.1

16 | Kakue aBa Tuna kamep ucnonb3yorcs B 3D-rpaduke. Uem onn [IK-8.¥.1
OTJINYAIOTCS

17 | W3 4ero cocTouT M Uil YEr0 Hy’KHA MMPaMUAA BUIUMOCTH IIK-8.3.1

18 | Ilepeuniciure OCHOBHBIE XapaKTEPUCTUKHU BUPTYaJIbHOM KaMephl. 3a 4TO IIK-7.¥.1
OHU OTBEYAIOT

19 | HazoBure Bce 0a3zoBble apuHHBIE TPe0Opa30oBaHUSL IIK-7.3.1

20 | [IpuBeaute npumep nmpeodpa3oBaHusi 00BEKTA HA TIOCKOCTH, HE IK-7.V¥.1
sBistonierocs adGuHHBIM

21 | Kakue npeobpa3oBaHms HA3bIBAIOTCS SKBUBAJICHTHBIMU ITK-7.3.1

22 | Uto Takoe 0JTHOPOJHAs KOOpAMHATA U JJI Yero oHa HykHa B apdunnbix | [TK-7.VY.1
npeoOpa3oBaHUSIX

23 | Yro Takoe maTpuIla BepIIMH 00bekTa. Kak mpaBMIbHO COCTaBUTH U [1K-7.3.1
3anMcaTh MaTpUIly BEPILUH

24 | Kak noiay4yuts 001aK0 TOYEK M HOCTPOUTh U3 Hero 3D-Moxenb [IK-7.¥.1

25 | Ilpunamun paboTel poTorpamMmerpun IT1K-7.B.1

26 | Kak ¢hopmupyercst MOBEpXHOCTh B TUHEHHON KapKaCHOU MOJICIIH ITK-7.3.1

27 | Kakas Teopema JIEXHUT B MaTeMaTHUYECKOW OCHOBE CIUIAHOB IIK-8.3.1

28 | U3 yero cocrout kpuBas besbe I1K-7.3.1

29 | Kakue onepanyy UCIONb3YOTCS U OJTy4YEHUS TBEPAOTEIbHBIX [IK-8.V.1
Tp€XxMepHbIX Mojenei B CAD-nakerax

30 | Ompenenenue U xapakTepHas 0COOEHHOCTH [ TaTOHOBBIX TEM IIK-8.V.1

31 | B uém omimmune moneneii B-REP ot nmoauroHansHBIX MOIEIEH I1K-7.3.1

32 | HazoBuTe OCHOBHEBIE JIOTUYECKUE ONIEPAIIMA KOHCTPYKTUBHOM OJI0YHOM IIK-7.¥.1
TrEOMETPUH

33 | ®opmar gannbix FP32, ero ocobeHHOCTH I1IK-7.B.1

34 | Ilepeuncianre NpsIMOYTOJIBHBIE aKCOHOMETPUYECKUE ITpoeKuy, B yeM ux | [1K-7.V.1
paznuuue

35 | B uém otminune napayuiesbHOrO NPOEUMPOBAHUS OT LEHTPAIbHOIO IIK-8.3.1

36 | Uto Takoe K03(pPULMEHT UCKAXKEHUS POEKIIUHU, KaK €ro pacCUUTaTh IIK-7.3.1

37 | Kakue yron HakjI0Ha KapTHHHOM TUIOCKOCTH U K03 uimeHT nuckaxenus | [1K-7.3.1
XapaKTEePHBbI ISl U30METPUU

38 | HazoBute u 0xapakTepusyuTe ABE CTaHIAPTHBIE KOCOYTOJIbHbIE [IK-7.¥.1
IPOEKLIAN

39 | HazoBure Tpu pa3HOBUIHOCTH NEPCIEKTUBHBIX IPOEKLINN IIK-7.B.1

40 | V3 gero ckiaapIBaeTCs IBET JIFOOOW MOBEPXHOCTH ITK-7.3.1




41 | Kakue KJIETKH OTBETCTBEHHBI 3a CIIOCOOHOCTD YEJIOBEKA BUIAETH I1K-7.3.1
42 | Kakoi cBeT 4enoBeK Ha3bIBAET "BUIUMBIM CBETOM" I1K-7.3.1
43 | Yro Takoe TpeyroabHUK MakcBeiia, Kak OH BBITJISIAUT IIK-7.3.1
44 | Yto o3HauaroT OykBbl C, M, Y u Ju1 yero ucnonb3yercs Kiod k B IK-8.3.1
nseTtoBoil Mmonenn CMYk
45 | YUro nmokasbiBaet npetoBas CIE-nuarpamMma, /Ui 4ero oHa mpuMeHseTcs I11K-8.3.1
46 | Kak onpenensiercs uBeT B 1iBeTOBBIX Mozensix HSB/HSL I[1IK-7.V¥.1
47 | Kakue cymiecTByrOT BapuaHThI 3anucy 11BeTa B Moaenu RGB I1K-7.B.1
48 | UTo MOXKET IPOU30MTH € JIy4OM CBETA IPHU MONAJaHUU HA IOBEPXHOCTH IIK-8.3.1
49 | Kakue qy4u Ha3bIBAIOTCS IEPBUYHBIMU U BTOPUUHBIMU IIK-8.Y.1
50 | B uem ocobennocts auddys3Horo paccenBanus (0OTpakeHUs ) CBETa I1K-8.3.1
51 | Kakue BekTOpa UCTIONB3YIOTCS IpH pacuére nudPpy3HOTO OTpaskeHus IT1K-7.B.1
JlambepTa
52 | B uem cyTh MeTo/a 3aKpamuBanus ['ypo IIK-8.3.1
53 | Jlos gyero uCmonb3yrTCsl HOPMAITH BEPIIUH U HOPMAaJTH TpaHei I1K-7.B.1
54 | U3 kakux Tpé€x 1BeToB cocTouT menaep donra IMK-7.3.1
55 | B uem paznuia mexay mojaensmMu 3akpaiiuBanus bivnna u @onra T1K-7.3.1
56 | Uro Takoe Kopnemickas kopoOka, UIsl 4eT0 OHA UCITOJIb3YETCS ITK-8.3.1
57 | Yto nokassiBaet JJPO (BRDF) xoHkpeTHOro Marepuaia IIK-8.3.1
58 | OOmwmii mpuHIMI PabOThI TPACCUPOBKU JTyden ITK-8.3.1
59 | dns gero B anroputMme M3nygyarensHoctu (Radiosity) ucmonb3yroTcs IT1K-8.B.1
NaT4YH MOBEPXHOCTH
60 | OcobGeHHOCTH MPOIIETyPHBIX (TapaMeTpUUECKUX) TeKCTyp B cpaBHeHuu ¢ | [TK-7.V.1
pacTpOBBIMH TEKCTYPaMHU
61 | Kakue cucteMbl KOOPIUHAT UCTIOJB3YIOTCS MPU paboTe ¢ TEKCTypaMu I1K-8.3.1
62 | Yro Takoe "TeKcTypHas pa3BEPTKA" U JJI UETO OHA MPUMEHSIETCS [IK-8.¥.1
63 | Ha uém ocHoBaH npuHIMI penbepHOoro TekcTypupoBanus (Bump [TK-8.B.1
Mapping)
64 | UeMm kapTa BBICOT OTINYACTCS OT KapThl HOpMaJICH I1K-8.3.1
65 | Ha xakux mocrynarax 6aszupyercst GU3n4eCcKu-KOPPEKTHBIM PEHIECPHHT [1K-8.B.1
(PBR)
66 | HazoBute ocHoBHBIE KapThl PBR-maTepuana [IK-7.V.1
67 | 3amaya TpUAHTYISALUN [K-7.V.1
68 | Kak nmpoBepHUTh TpUAHTYJISALIMIO HA COOTBETCTBUE KpHUTepuio JlenoHe IIK-7.B.1
69 | OcobenHoctu TpuaHrysinuu Jlenone ITK-8.3.1
70 | Kakue aropuT™Mbl O3BOJIAIOT TPOUHAEKCUPOBATH TOUKH MEPE]T [IK-7.B.1
MOCTPOCHUEM TPHUAHTYISIIUU
71 | JInst 4ero Hy>KHO BBITIOJIHATH OTCEUEHUE 10 OKHY BbIBoja (Viewport) I1K-8.3.1
72 | Kakas noruyeckas onepanus no3BOJISIET ONPEIEIUTh BUTUMOCTD TIK-8.V.1

OTPE3KOB Ha ’KpaHe B anroputMme Caszeprenaa




73 | Kakue anropuT™sel yaaieHus HEBUAUMBIX pEOep U rpaHell paboTaroT B [IK-8.Y.1
MIPOCTPAHCTBE U300pAKEHUS
74 | Ins kakux 0OBbEKTOB IPUMEHHUM AJITOPUTM ILIABAIOLIET0 FOPU30HTA IIK-7.3.1
75 | Kakyto 3agauy pemiaer anroputM Z-0ydepa ITK-7.3.1
76 | Kakue oneparuu (1ocieoBaTeabHO) BRIMOIHIIOTCS Ha reomerpudeckor | ITK-7.V.1
craguu 3D-koHBeliepa
77 | JAyis 9ero mpou3BOIUTCS MPOIIECC pACTEPU3ALIUU IK-8.V.1
78 | Uto Takoe "mieiiaep”, Kakue ObIBAIOT MICHACPHI I1K-8.3.1
79 | OyHKIMMY TUKCEIBHOTO LIEH Iepa T1K-8.3.1
80 | dyHKIMU BEPIIMHHOTO IIIeiaepa ITK-8.3.1
81 | 3amaum Goka pactpoBsix orneparnwii (ROP) rpadudeckoro mporeccopa [K-7.V.1
82 | OTnuuuTtensHBIE 0COOEHHOCTH KOHBeHepa nmokosienus DirectX 10 IK-7.V.1
83 | 3amaum TekctypHoro Moy (TMU) rpaduueckoro nporeccopa ITK-8.3.1
84 | IlpuunHBI BOBHUKHOBEHUS albsicHHra ("necTHUYHOro 3¢dexra’) IIK-8.¥.1
85 | CyTb paboThI KpaeBOro anropuTMma criaxuBanuss MSAA ITK-8.3.1
86 | B uem orTnmumne OMIMHEHHOW QUIBTPAIMK OT TPHUIIMHEHHOM [K-7.3.1
87 | OcoOeHHOCTh aHU30TPOITHON (PHITbTpALIAN IIK-8.V.1
88 | Uro Takoe BBIOOPKA (COMIUIMHT) MTHKCEIa ITK-8.3.1
89 | Jlna kakux 3ama4 npuMmensiercst Oydep tpadaperta (Stencil Buffer) IIK-7.B.1
90 | Yto Takoe anba-cmemuBanue (Alpha Blending) ITK-8.3.1
Bonpocs (3agaun) ans 3aueta / nud. 3aueta npeacrasieHsl B Tabnuue 16.
Ta6muma 16 — Borpocsr (3amaun) amst 3adera / nudd. 3auera
Ne n/n Ilepeuyens Bonpocos (3axa4) s 3a4era / nudd. 3auera nnnplflf;lTopa

Y4eOHBIM IJIAHOM HE PEyCMOTPEHO

[lepeyerp TeM [Is1 KypCOBOTO IPOEKTHUPOBAHHS/BBIIIOJHEHUS KypCOBOM PabOTHI
npeacTaBieH B Tabnuie 17.

Tabnuna 17 — [lepedens Tem 151 KypCOBOro MPOEKTUPOBAHUS/BBITIOTHEHHS KYPCOBOM pabOThI

Ne 11/ IIpumepHbIi NepedyeHb TeM A KypPCOBOI0 NPOECKTHPOBAHHA/BBINOJIHEH U
°n/m .
KYPCOBOii padoThl
Y4eOHBIM JIAHOM HE MPETyCMOTPEHO
Bonpocel a1 mpoBeneHHs NPOMEXKYTOYHOW aTTecTallud B BUJE TECTUPOBAHUSA
npecTaBieHbl B Tabmuie 18.
Tabnuna 18 — [IpumepHsIil mepeueHb TeM BOMPOCOB Il TECTOB
Ne . Kon
IIpumepHBIi NepeYyeHb TeM BONPOCOB VI TECTOB
n/m HHAMKATOpa
1 IIpounTaiiTe TeKCT U BbIOEPHUTE OAMH NPABWIBHBIN O0TBeT. YKaxure, | [1K-7.3.1
KaKy¥o 3a71a9y BBITIOJHSACT aIropuT™ Z-0ydepa.




1. Otcedyenne GpparMeHTOB, 3aTOPOKEHHBIX IPYTHMHU O0bEKTaMHU
CLIEHBI

2. Ortceuenue pparMeHTOB, BBIXOISAIINX 33 TPAHUIIBI OKHA MPOEKIIUN

3. OrtcedeHne JUHUMA, BEIXOASIINX 3a TPAHULIBI OKHA TPOEKIIMU

4. COopka MOJUTrOHOB U3 IMHUHN

5. Tlpumenenue cria)xuBaHus K TpaHUAIIAM OOBEKTOB
IIpounTaiiTe TeKCT U BbIOCPHTE NPAaBUIbHBIE 0TBeThbI. Onpenennre [1K-7.3.1
1[BETa, KOTOPBIE BXOJAT B cyOTpakTuBHYIO0 Moaens CMY (k).

1. Tomy6oii

2. Yépublit

3. Ilypnypssiit

4. JKénrteii

5. KpacHsrii

6. 3enéHblii

7. benbiit
IIpouuTaiiTe TekcT U BbIOEPUTE NPaBUJIbHbIE 0TBeThl. Boioepure e | T1K-7.3.1
00BEKTHI, KOTOPBhIE UMEIOT MTOBEPXHOCTHYIO MOJIEb T€OMETPUIECKOTO
IIPEJICTaBICHHUS.

1. B-rep ciepa

2. 18-yrospHas MOJIMIOHAJIbHAs IIPU3Ma

3. Cdepa, 3aanHas MaTeMaTUYECKUM YpaBHEHHEM 2 TIOpsAKa

4. BokcenbHbIil Ky0O

5. @pakTalbHbIN TPEYTOJIbHUK

6. II-oOpa3HbIii 0OBEKT, MOTYUYCHHBINH TPUMEHEHUEM JIOTUYECKOU

onepaunn XOR

IIpouuTaiiTe TEKCT ¥ BbIOEPHTE NPABUJIbHBIE OTBEThI. Y KAKUTE, I1K-7.3.1
KaKue U3 MepevyrCcIeHHBIX onepaluii oTHoCATCS K ahPUHHBIM
npeoOpa3oBaHUsIM.

1. Ilepememenue

2. OtpaxeHue

3. Ckoc

4. MacmrabupoBaHue

5. HU3rub

6. BrinaBnuBanue

7. VHBepTMpOBaHUE HOpMaJEH

8. Bpaenue
IIpounTaiiTe TEKCT U BbIOCPHUTE OJMH NPABWIBHBIN 0TBeT. YKaxure | [1K-7.3.1
CUCTEMY KOOPJHMHAT, KOTOpasi IPUMEHETCS B KOMIIbIOTEpHOH Tpaduke
JUISL IOCTPOEHUSI MOJieNiel 0ObEKTOB.

1. IlpsmonuHeliHas NpAMOYTroJibHAs

2. IlpsmonuHenHas KOCOYTOJIbHAs

3. IlonspHas nuiuHIpUYECKas

4. TlonsipHas cepudeckas

5. KpuBonuneiinas OutnieHTprUecKas
IIpouuTaiiTe TEKCT U BbIOEPUTE OJAMH NIPABUJIBHBIN OTBET. [IK-7.Y.1

OmnpenenuTe MPUHIUI, KOTOPBIH JIE)KUT B OCHOBE PeIbeHOTO
TekctypupoBanus (Bump Mapping).

1. CMelieHus HOpMaIU K TOBEPXHOCTHU
2. CwmeneHust HoOpMaiu K BEPIIMHE




3. CMelleHus BepIINH MOJIMTOHA 10 BEPTUKAIBHOM OCH
4. CmemmMBaHMs LBETOB MaTepuaia
5. Tlpumenenust Anbda-kaHana

7 | IlpouuTaiiTe TeKCT M BbIOepHTe OAMH NPaBHIbHBIN 0TBeT. YKaxute | [1K-7.V.1
(dbopMat JaHHBIX, KOTOPBIA BBl OBl HCIIOIH30BAIH [T ONIPEICTICHUS
koopauHat 3D-00beKTa B IPOCTPAHCTBE.
1. Lenouucnennsrii (Integer)
2. Jlornueckwuii (Boolean)
3. C maBaromei 3ansaToit oguHapHor TouHocTH (FP32)
4. C nnaBaroied 3ansaToil qeoitHoi Tounoctu (FP64)
5. BemectBennsiii (Real)
8 | IIpounTaiiTe TEeKCT U BbIOEPHUTE OJMH NPABUJIbHBIN 0TBeT. Kakoi IIK-7.¥.1
croco0 MoJieIupoBaHus OyIeT ONTHUMAIbHBIM C TOYKH 3PEHUs 3aTpat
BPEMEHU U BBIYUCIUTENBHBIX PECYPCOB IIPHU CO3/IaHUU MOJICNIN Ba3bl B
penaktopax 3ds Max/Blender/Maya.
1. Hcnonp30BaTh NPUMUTHUB "TIapajiesienunen’” ¢ JalbHEUIINM
PEIaKTUPOBAHUEM BEPIIUH 10 KOOPIUHATAM
2. Hcnonbp3oBath KpuBYIO be3be 1 oneparnio BpaieHus
3. MHcnonb3oBath 1Be KpuBbIe be3be 1 onepaiuio co3ianus Teja 1o
OIMOPHBIM CEYEHUSIM
4. Hcnonb30BaTh JOrMYECKYIO ONEPALUIO "BBIUMTAHKE" IS
NPUMUTHUBOB "mapamienenunen” u "top"
5. Hcnonb3oBate npumMuTHB "cdepa" M1 MHCTPYMEHT "KUCTB" JUIs
PYYHOTO 100aBICHHS MTOJIUTOHOB K T€OMETPUH cepbl
9 | IIpounTaiiTe TEKCT U BblOepHUTE OIMH NPaBUIbHBIN 0TBeT. YKaxure, | [1K-7.V.1
KaKas XapaKTepUCTHKA TEKCTypbl o003HavaeTcss OykBamu UV.
1. rnyOuna 1Bera
2. pasMepsl (UIMHA/IIUPUHA)
3. TpO3pavyHOCTH/HETPO3PAUYHOCTH
4. yroJy noBopoTa
5. BeIWYMHA MacIITaOUPOBAHUS
10 | IIpounTaiiTe TeKCT U BbIOEpHUTE NPaBUIbHbIE OTBETHI. [lepeunciure | [1IK-7.V.1
OCHOBHBIE KapThl, BXOJSAIIKE B COCTaB uznueckoro marepuana PBR.
1. Ann6eno (Albedo)
2. Meramumudocts (Metallic)
3. llepoxomatocth (Roughness)
4. Paccesunsrii cet (Diffuse)
5. 3epxanbHoe oTpaxenue (Specular)
11 | IIpounTaiiTe TEKCT U BbIOEpHUTE OJAMH NPABUIbHBIN oTBeT. YKaxure | [1K-7.B.1
uHCTpYMeHT B Blender, koTopslii ucnionb3yeTcst Ui Co3/1aHMs IIJIaBHOTO
nepexoaa Mexy IByMs Win Oosiee BepIimHaMu, pEOpamMu WK TPaHIMH.
1. Knife Tool
2. Bevel Tool
3. Smooth Tool
4. Subdivide Tool
5. Loop Cut Tool
12 | Ilpounraiite TekcT U BbIOEpHUTE NPaBWIbHbIE O0TBETHI. [lepeunciure, | [JK-7.B.1

KaKue U3 CIEeAYIOIUX HHCTpYMEeHTOB Unity HCIIONB3YIOTCS 1Sl pabOTHhI C
UI (mmosb30BaTeNIbcKUM HHTEPhEHCOoM).




Canvas
TextMeshPro
EventSystem
Particle System
RectTransform
6. NavMesh

Al

13

IIpounTaiiTe TEKCT U BbIOCPHUTE OAMH MPABUJIBHBIN OTBET. YKaXUTE,
Ha KaKoW Mo3uuuu B Matpuie adppuHHOro npeodpazoBanus T (Marpuia
MepeHoca) HaXOAUTCS 3HAYEHUE CMEILIEHHUS 110 ocHu X — JIsIMO1a.

1. mepBas ctpoka, 3 cronbery

2. BTOpas CTpoOKa, BTOPOH CTONIOeI
3. TpeThs CTPOKA, MEPBHIN CTOJIOEIT
4. TpeTbs CTPOKa, TPETUH cTOJIOe]

IIK-7.B.1

14

IIpouuTaiiTe TeKCT ¥ BbIOEPHUTE NMPaBUJILHBbIE 0TBETHI. [Iepeunciaure
orepaium, KOTOpble MOKHO BBITIONHUTH B pexume pefaktupoBanus (Edit
Mode) B 3D-penaxtope Blender.

SKCTPYAMPOBaHKE BepIINH, pEOep Wi rpaHeit
no0aBlieHHE MaTepPUaIOB K OOBEKTY

CO3JIaHHE HOBBIX BEPIIMH C MIOMOIIBI0 HHCTPYMEHTa Spin
HACTPOWKA OCBEILEHHSI CLICHbI

CIUIAKMBAaHKME TEOMETPHUH ¢ TToMoIpio Subdivide

6. npumeHenue moaudukaropa Mirror

SNAE B

I1IK-7.B.1

15

IIpouuTaiiTe TeKCT ¥ BbIOEPHTE OJUH NPABUJILHBINA OTBET. YKAKHUTE
moaudukatop B Blender, ucrosib3yeMbli 17151 CO3IaHUS MACCUBA KOTIHIA
00BEKTa ¢ BOBMOKHOCTBIO UX CMEIICHHUS], BpAILIeHUsI WU
MacIITabupOBaHUS.

1. Mirror

Array

Subdivision Surface
Solidify

Boolean

6. Bevel

AN

I1IK-7.B.1

16

IIpouuTaiiTe TeKCT U BHIGEPUTE NMPaBUJIbHbIE 0TBeTbI. Onpeienure,
KaKHe U3 ePEUYHCIICHHBIX aJITOPUTMOB OTHOCSTCS K TJI00ATBHOMY
OCBEIIEHUIO.

1. TpaccupoBka nyueit

2. Merop u3ny4areabHOCTH
3. @DOTOHHBIE KAPTHI

4. 3arenenue no doury

5. Meron JlamGepta

ITK-8.3.1

17

IIpounTaiiTe TEKCT U BbIOEPUTE OJAMH NMPABUJIbHBINA OTBET. YKaXXUTE
UMs y4EHOTO0, MPEATIOKUBIIETO MOAENb AU(PPY3HOro OTpaKEHUS CBETA.
1. Horann I'enpux JlambGepT
2. By Tour ®our
3. Jxeiimc @. banan
4. Anpu I'ypo

ITK-8.3.1

18

IIpounTaiiTe TEKCT U BbIOCPHUTE OAMH NPABUJIBHBIA OTBET. YKaXUTE
Ha3BaHUE BEKTOPA, 3aJAI0LIETO IIOJ0KEHUE TOYKH B IEKaPTOBOM CUCTEME
KOOPAMHAT OTHOCUTEIBHO Hayaia KOOpAUHaT.

ITK-8.3.1




1. Pammyc-BekTop

2. Opt

3. Hynesoi nyu

4. BexTop-HOpMalb

5. CBoOOAHBIN BEKTOP

19 | IIpounTaiite TeKCT M BHIOCPHUTE OAUH NPABUJIBHBIN 0TBET. YKaXuTe | [[K-8.3.1
cnoco0 pacuéra riI00abHOTO OCBEUICHHUS, TP KOTOPOM YUUTHIBACTCS
MEPEHOC PHEPTHU OT OJJHON TTOBEPXHOCTH OOBEKTA K APYTOH U
BBITIOJTHSICTCS 3aKOH COXPaHEHHS YHEPTrun?

1. Ray Tracing
2. Radiosity

3. Ray Casting
4. Path Tracing

20 | IIpounTaiiTe TEKCT U BbIOCPpHUTE OAMH NPABUIBHBIN 0TBeT. OT™MeThTEe | [1K-8.3.1
¢byskmio Tecta Tpadapera (Stencil), BBITOTHIEMOro Tpa@uuecKium
IIPOLIECCOPOM IPH MOCTPOESHUH U300parKeHMSL.

1. KoppekTHast OTpUCOBKA MPO3PAYHBIX U MOTYIPO3PAYHBIX
00BEKTOB

2. OmpeneneHue MpsiIMOYroJbHON 00JIACTH PEHEPUHTa Ha SKpaHe

3. YcrpaHeHue HEONPEAEIEHHOCTH MPU BU3YAJIM3alUN
HaKJIaIbIBAIOIIUXCS PYT HA JPyTa MOJIUTOHOB

4. CpaBHeHHE JUCTAaHIMU OT KaMephl 10 KKIO0Io MOJIUIOHA U
0TOpachIBaHUE 3aCIOHEHHBIX TOBEPXHOCTEN

21 | IIpounTaiiTe TeKCT U BbIOepHUTE MPABUJIbHBIE 0TBeThI. OrnpeenuTe, IIK-8.V.1
AJITOPUTMBI, KOTOPbIE PEIIAIOT 3a/1a4y YJaJeHHsI HEBUIUMBIX 3JIEMEHTOB
B IIPOCTPAHCTBE N300PAKEHHUSI.

1. Anropurm Pobeptca

2. Anroput™m Belinepa-Aizeprona

3. AnropurM™ IUIaBaroLIero ropu3oHTa
4. AnroputM Xya0XKHHUKa

5. Anroputrm Z-6ydepa

6. AnropurMm Katmymna-Knapka

22 | IIpounTaiiTe TeKCT U BblIOepHUTe OJMH NPABUIbHBIN oTBeT. YKkaxure | [1K-8.V.1
napameTp, KOTOPbIi onpeensieT KOIUYeCTBO CBETOBBIX JTyYei,
YUUTBIBAEMBIX MPH PAaCUETe OCBEIICHHS CIICHBI.

1. Resolution (pa3permieHue)

2. Samples (k0IU4eCcTBO BHIOOPOK)

3. Subdivision (mompa3neneHue)

4. Texture Filtering (¢punpTpanus TeKCTyp)
5. Depth of Field (rmy0Ouna pe3kocth)

23 | IlpounTaiiTe TEKCT U BbIOepHUTE OAMH NPABUIBbHBIN oTBeT. YKaxure | [1K-8.V.1
METO/I, KOTOPBHI TIO3BOJISIET YCKOPUTH BU3YaJH3AIMIO CIEHBI 32 CUET
IPEBAPUTEIILHOTO BBIUMCIIEHUS OCBEIICHUS.

1. Ambient Occlusion (poHOBOE 3aTeHEHNE)
2. Baking (3anexanue)
3. Motion Blur (pa3mbITue B IBHKEHUN)
4. Depth of Field (riy6una pe3kocTtn)
5. Subsurface Scattering (moaAMOBepXHOCTHOE PACCEUBAHHKE)
24 | IlpounTaiiTe TEKCT U BbIOEpUTE MPABUJIbHBbIE OTBETbI. Y KAKUTE IIK-8.V.1




TEXHOJIOTHUH, KOTOPLIC ITOMOTrarOT JOCTUYb KOMIIPOMHUCCA MEKIY
KauyeCTBOM M CKOPOCTBIO PEHJICPUHTA.

1. LOD (ypoBHHU AeTanu3aium)
2. (unbTpanys TEKCTYp
3. UCHOJIb30BaHUE MPOLEAYPHBIX TEKCTYp BMECTO PACTPOBBIX
4. rno0anbHOE OCBEIICHUE B PealbHOM BpEMEHU
5. NpuUMEHEHHE TPACCUPOBKH Jyuyel KO BCEW CLEeHE
6. KelmupoBaHUE OCBEIICHUS U TEHEH
25 | IlpounTaiiTe TEKCT U BbIOEpUTE MPABUJIbHBIE OTBETbl. OTMETHTE TE IIK-8.Y.1
3¢ hexTh TOCTOOPAOOTKH, KOTOPBIC MOTYT 3HAUNUTEIHHO YBEITNIUTh
BpEMs peHJIEpUHTa IPU HEMPABIUILHOM MX MPUMEHEHUH.
1. pasmbiTue B nBmwkenun (Motion Blur)
2. cseuenue (Bloom)
3. xpomaruueckas abeppauus (Chromatic Aberration)
4. (doHoBOE 3aTeHEHHE B SKpaHHOM TpocTpancTBe (SSAO)
5. moBbllIeHUe pe3kocTH (Sharpening)
6. tiybuna peskoctu (Depth of Field)
26 | IIpounTaiiTe TEeKCT U BbIOEpHTE OUH NPABUJIBHBIN 0TBeT. Kakoii I1K-8.B.1
SI3BIK ITPOrPAMMHPOBAHUS BBl Oy€TE MCIIOIB30BATh ISl HATTMCAHHUS
MUKCEIbHOro meiaepa nokoinenus SM 5.0.
1. Accembnep rpadudeckoro mnpoieccopa
2. C#
3. HLSL
4. Python
5. JavaScript
6. Kotlin
27 | IlpounTaiiTe TEKCT U BbIOEPHUTE OMH NPABUJIBHBIN 0TBeT. Kakoit I1K-8.B.1
pPEXUM peHJIEpUHTa M0 YMOJIYaHHIo Hcnonb3yercs B Blender ms
co3l1aHusl (OTOpPEATUCTUYHBIX U300pakeHU?
1. Workbench
2. Eevee
3. Cycles
4. LuxCore
5. Octane
28 | IIpounTaiiTe TeKCT U BbIOepUTE MPABUJIbHBIE OTBEThl. OTMETHTE IT1K-8.B.1
napameTpbl, KOTOpbIE MOKHO HAacTpouTh B Blender y Bcex HCTOUHHMKOB
CBeTa.
1. mBer ucrtounuka (Color)
2. WHTEHCHBHOCTH cBeTa (Strength)
3. pasmep uctoyHuka (Size)
4. dopma ucrounuka cera (Shape)
5. Tenu (Shadows)
6. Tekcrypa cBera (Texture)
29 | IIpounTaiiTe TEKCT M BbI0epuTEe NPaBUIIbHBIE 0TBETHI. BoiOepuTe IT1K-8.B.1

TOJIKO BEPHBIC YTBEP)KICHHUS O HACTpOIiKe ocBenieHus B Blender.

1. HDRI-kapThl HCTTOB3YIOTCA 11 CO3/IaHUS PEATTUCTUYHOTO
OKPYarOIIETr0 OCBELICHUS

2. Sun Light umutHupyeT HanpaBleHHBbIH CBET, HAIPUMEP, OT COJHIIA

3. Emission Shader MoeT UCIIOIB30BATLCS IS CO3MAHUS




CaMOCBETIIINXCA 00BEKTOB

4. Area Light He MoxeT ObITh KBaJpaTHON WU MPSIMOYTOJIBHON

bhopmbl

b

ucnoib3oBanuu Eevee

Spot Light co3maét y3kuii myd cBeTa ¢ YETKUMH TPAHHUIIAMHA
6. OcBellleHUE HE BIUSCT HA BU3YyaJIU3aIlUI0 TCHEH TPU

30

IIpounTaiiTe TEKCT U BbIOCPHUTE OAMH NPABUJIBHBIN OTBET. YKaXUTE
KaHaJI TEKCTYPbl, KOTOPBIA OTBEYAET 32 UIMUTALIMIO HEPOBHOCTEH Ha
MOBEPXHOCTU 0€3 U3MEHEHUS] TEOMETPHUU.

1. Diffuse

2. Specular

3. Bump

4. Subsurface
5. Transmission

ITIK-8.B.1

I/IHCTDVKI_II/II/I Hn CUCTEMA OLICHMBAHUS TCCTA.

Tect npoBonutcs B cucteMe LMS I'VAII (https://lms.guap.ru/). TecT MOXeT NPUMEHSATHCS
B KaueCTBE CPE/ICTBA MPOBEACHUS MIPOMEKYTOUHOM aTTecTalluy (BO BpeMs 9K3aMEHa), TaK M I

MPOBCACHUA TCKYUICTO KOHTPOJIA YCIICBACMOCTH WJIM KOHTPOJIA OCTATOUYHBIX 3HAHUH.

CucremMa OIleHUBAaHU TECTOBBIX 3aIaHMI ToKa3aHa B Tadmume 18.1.

Tabnuma 18.1 — CucremMa olleHUBAaHHUSA TECTOBBIX 3aJaHUI

Ne Yka3aHus 10 o1leHUBAHU IO Pe3ynabTaT oueHnBaHus
(0asbl, MOJIy4eHHbIE 32 BbINIOJIHEHHE \
XapPaKTEePHCTHKA NPAaBUJIBHOCTH OTBETA)

1 | 3amaHue 3aKpbITOro TUIA HA ITonHoE coBmaseHUe C BEPHBIM OTBETOM
YCTaHOBJIEHUE COOTBETCTBUS olileHNBaeTcs 1 0anom, HEBEpHBI OTBET
CUHTAETCs BEPHBIM, €CIIH wiu ero orcyrcteue — 0 6aoB (Jin6o
YCTaHOBJIEHBI BCE COOTBETCTBUS YKa3bIBaeTCs «BEPHO» \ «HEBEPHOY)
(MO3UIMK U3 OJTHOTO CTOJIOLA BEPHO
COIIOCTABJIEHbI C NO3ULUSAMU JAPYTOro
cTOoJIONA)

2 | 3agaHue 3aKpbhITOro TUIIA HA [TonHOE coBnaseHUe ¢ BEpHBIM OTBETOM
YCTaHOBJICHHUE MOCJIEI0BATEIIBHOCTH olieHuBaeTcs 1 0anom, ecau JOMmyIeHbI
CUYMTAETCS] BEPHBIM, €CJIA MTPAaBUJILHO | OIIMOKHU WJIM OTBET OTCYTCTBYyeT — () OamioB
yKa3aHa BCs I10CJIEN0BATEIBHOCTD (1nb0 yKa3bIBaeTCs «BEPHO»\ «HEBEPHOY)
uidp

3 | 3agaHue KOMOMHUPOBAHHOTO THUIA C ITonHOE coBMajieHNe C BEPHBIM OTBETOM
BHIOOPOM OTHOTO BEPHOTO OTBETa M3 | OIlCHHWBaeTCs 1 OayuioM, HEBEPHBI OTBET
YEThIPEX MPEIOKEHHBIX U i ero orcyrcteue — 0 6asos (Jinbo
000CHOBaHHEM BbIOOpA CUUTAETCS YKa3bIBaeTCS «BEPHON\ KHEBEPHOY)
BEPHBIM, €CJIU [IPaBUIILHO yKa3aHa
Qpa U NpuBeIeHbl KOHKPETHBIE
apryMEHTBI, CII0JIb3yEeMBbIE ITPH
BbIOOpE OTBETa

4 | 3ajaHre KOMOMHHUPOBAHHOTO THIIA C ITonHoe coBmaieHNE C BEPHBIM OTBETOM

BbIOOPOM HECKOJIbKUX BAPHAHTOB
OTBETa U3 MPEITIOKECHHBIX U
pa3BepHYTHIM 00OCHOBaHUEM BBIOOpA
CUMTAETCS BEPHBIM, €CJIU MPABUIILHO

olleHHBaeTcs 1 6amiom, eciu T0MmyIIeHbI
OIMUOKH WJIK OTBET OTCYTCTBYeET — () 0ayioB
(1100 yKa3bIBACTCS «BEPHON\ «HEBEPHOY)
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yKa3aHbl TUPPHI U IPUBEACHBI
KOHKPETHBIE apTyMEHTHI,
UCIIOJIb3yEMBIE ITPU BBIOOpPE OTBETOB

5 | 3agaHue OTKPBITOTO THIIA C [TpaBUIBHBIN OTBET 32 3aJaHUE
pPa3BEpHYTHIM OTBETOM CUHUTAETCS OlIeHHBaeTCs B 3 6asuia, eciiu AOMyIIeHa
BEPHBIM, €CJIM OTBET COBIIAIACT C OJTHa OIIMOKa \ HETOYHOCTH \ OTBET
STAJIOHHBIM 110 COJIEPKAHUIO U MIPaBWIbHBIN, HO HE MOJHBIHN - 1 6art, ecu
MOJIHOTE normyieHo 6onee 1 ommbku \ oTBET

HEMPaBUIbHBIN \ OTBET OTCYTCTBYET — ()
0amtoB (JTMOO YKa3bIBACTCS «BEPHOM\
«HEBEPHO»)

HNHCTpyKIMS 110 BBITTOJIHEHUIO TECTOBOTO 3aJIaHUs HaXOAUTCS B Tabmuie 18.2.

Tabmuma 18.2 - MHCTPYKIUSI TIO BBITIOJTHEHHUIO TECTOBOTO 3a/IaHUS

Ne Tun 3aganus HNucTpykuus
1 | 3amaHue 3aKpbITOrO TUIA HA IIpounTaiiTe TEKCT U YyCTAHOBUTE
YCTaHOBJICHUE COOTBETCTBUSA COOTBETCTBHE.

K xaxxnoit mo3uinm, TaHHOM B JICBOM
CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO
MTO3UIIMIO B TIPABOM CTOJIOIIE

2 | 3agaHue 3aKpHITOrO THIA HA [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJICHUE T10CIIE0BATEIILHOCTH IIOCJIEI0BATEILHOCTD

3anuImnTe COOTBETCTBYIOIIYIO
II0CJIEI0BATEIbHOCTh OYKB CIIEBa HAIIPABO

3 | 3aganue KOMOMHHPOBAHHOTO THIIA C [IpounTaiite TeKCT, BEIOEPUTE MTPaBUIIbHBII
BbIOOPOM OZIHOTO BEPHOI'O OTBETA U3 | OTBET U 3AIIUIIUTE apryMEHTBHI,

YEeThIPEX MPEIIOKECHHBIX U 000CHOBBIBAIOIINE BBIOOp OTBETA
000CHOBaHHEM BBIOOpA

4 | 3ajaHre KOMOMHHUPOBAHHOTO THIIA C [IpounraiiTe TEKCT, BbIOEpHUTE MPABUIIbHBIC

BBIOOPOM HECKOJIbKUX BAPHAHTOB BapHaHTBI OTBETA U 3aMUIINTE apTyMEHTBI,
OTBETA U3 MPEATIOKEHHBIX U 00O0CHOBBIBAIOIINE BEIOOP OTBETOB
pa3BepHYTHIM 00OCHOBAHUEM BBHIOODPA

5 | 3agaHue OTKPBITOro TUMA C [IpounTaiiTe TEKCT U 3aMUIINTE
pa3sBepHYTHIM OTBETOM pa3BEepHYTHIIl 000CHOBAHHBII OTBET

[lepeueHp TeM KOHTPOJNBHBIX PAbOT MO TUCIHMIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
o0yueHus1, peacTaBiIeHbI B Tadauie 19.

Tabnuna 19 — [lepedyeHb KOHTPOJIBHBIX PabOT

Ne n/m IlepeyeHb KOHTPOJIBHBIX PadoT

1 AddunHbIe TpeoOpa3oBaHMs HA TUIOCKOCTH. M1300pa3uTh MIOCKYIO T€OMETPUUECKYIO
¢Gurypy cornacHoO MHAMBUIYATbHOMY BapHaHTY 3aJlaHus, 337aTh MaTpUILy €€
KOOpAMHAT U IPU MOMOIIY MaTPUYHBIX ONEPAaTOPOB BBIOIHUTH TPH ad(PUHHBIX
npeoOpa3oBaHus, YKa3aHHBIX B MHIMBHUYaJIbHOM BapuaHTE 3a1aHusl.

2 [Toctpoenue oprorpaduueckux npoekuuid. B 3D-penakrope HaprucoBaTh TPEXMEPHYIO
¢burypy coriacHO MHAMBUIYATbHOMY BapHaHTY 3aJjaHUs U 3alMCaTh MATpUILly €€
KoopauHat. [TocTpouts oprorpaduyeckyro NpoeKIHI0 Ha IIOCKOCTh, MAPAIEIbHY IO




yKa3aHHOHM B MHAMBHIyaJIbHOM BapHaHTe MIIOCKOCTH (X0Y, XoZ unu YoZ).
[IpuMeHUTH MaTpUIly IPOECLUPOBAHUS.

10.4. Meroauueckue  MaTepualibl,  ONPEACIAIOLIME  NPOLEAYpPbl  OLEHHUBAHMS
MH/IMKAaTOPOB, XapaKTEepPU3YIOIIMX dTanbl (OPMHUPOBAHUS KOMIIETEHLUH, COAEpKaTcs B
JOKaJbHBIX HOPMATUBHBIX akTax ['YAIl, permaMeHTHpYIOIIMX MOPSIOK W HPOLEAypY

MPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MTPOMEKYTOYHOM aTTeCTallii 00y4YaromIuXCst
I'VAIL

11. MeTtoauyeckue yKa3aHus 1Jisl 00y4aIOIIUXCS 110 OCBOEHUIO THCIIUILIHHbI

HCHBIO JAUCHUILIVHBI ABJIACTCA IMOJTYYCHHUE CTYACHTAMU H€O6XOIII/IMBIX 3HaHI/II>'I, YMGHI/II>'I u
HABBIKOB B 00J1aCTH CO3/IaHUS U OTOOPAKEHUS MOJIee TeOMETPUUECKUX OOBEKTOB U
rpagu4IecKux N300paKeHUH SIS pa3paboTKH KOMIIOHEHTOB HH(POPMAIIMOHHBIX CUCTEM U
arnrapaTHO-IIPOrPaMMHBIX KOMIIIIEKCOB.

11.1. MeToauyeckne YyKa3zaHusi s OOy4aloIIUXCsl 1O OCBOEHHIO JIEKIIHOHHOTO
MaTepuaja

OCHOBHOE Ha3HAY€HUE JIEKIIMOHHOIO MaTepualla — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKoe M SICHOE H3JIOKeHHE ydeOHOro marepuaia. Ha3zHaueHuWe COBpPEeMEHHOW JIEKIIMH B
pamMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHUH
dyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIINX
JOCTIKEHUM HAy4yHOW MbICIU. B y4eOHOM mpoliecce JNEKIHs BBIMOIHSIET METOI0IOTUYECKYIO,
OpraHU3aIMOHHYI0 U MH(pOpManMoHHY0 (PyHKIUHU. JIeKIusl pacKphIBaeT MOHATHIHHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHMS, €€ MPOOJIEMBI, TaeT IMEeJIhbHOE IMPEJICTaBICHUE O IUCIUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JTUCUUILTUHAMU.

[1naHupyemble pe3yJIbTaThl IPU OCBOCHUU 00YYarOIMMCs JEKIIMOHHOTO MaTepuaia:

— TIOJy4YE€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpOBEHb
KOTOPBIX ONPEIEIAETC HEJIEBOM YCTAHOBKOM K Ka)KIOU KOHKPETHOU TEME;

— TIOJYYEHHUE OIbITAa TBOPUECKOM PabOThI COBMECTHO C MPETIOIaBaTENIEM;

— pa3ButMe pO(PECCHOHANBHO-ACIOBBIX  KayecTB, JIIOOBM K  MHpeaMeTy H
CaMOCTOSITEIbHOT'O TBOPYECKOTO MBIIICHUS;

— TOSABJICHHE HEOOXOIUMOT0 UHTEpeca, HEOOXOIUMOTO VISl CAMOCTOATEIILHON pabOTHI,

— IIOJIyYeHHE 3HAHHU O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKM M TEXHUKH U O
MIPOTHO3€ MX Pa3BUTHUS Ha ONMKalIIne TO/bI,

— HAYYHUThCA METOAMYECKH 00pabaTeiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICTH U
MIOJIOKEHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3INYHBIX
bopmMynUpoOBKax);

—  TIOJy4YE€HHE TOYHOTO TIOHMMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JIeKUMOHHBIN MaTepual MOXKET COIPOBOXKIATHCS IEMOHCTPALIUEN ClIaliIoB U
MCIIOJIb30BAaHNUEM Pa3AaTOYHOI0 MaTepuasa Ipu NpoBEAECHUHU KOPOTKUX AUCKYCCUl 00
0COOEHHOCTSIX MPUMEHEHHSI OT/IEIbHBIX TEMATHK IO JIUCLMILIHHE.

CTDVKTVDa OpeaoCTaBJICHUA JICKIIMOHHOI'O MaTCpHajia.

— MH3noxeHne TeopeTHUeCKUX BOIPOCOB, CBSI3aHHBIX C pACCMATPUBAEMOM TEMOI;

— OnucaHue METOI0B U aJITOPUTMOB, IPUMEHAEMBIX 71l pPELICHMS 3a1a4 KOMIIbIOTEPHON
rpaduku;

— JleMoHCTpanusi MpUMEPOB peIICHUs 33124 KOMITbIOTEPHOU IpaduKu;

— O00011IeHIE U3TT0’)KEHHOTO MaTepHaa;

— OTBeThI Ha BO3HUKAIOLIME BOIIPOCHI 110 TEME JIEKIUH.




11.2. Metoauyeckue yKazanus A/ 00y4aroLHXCH M0 YYACTHIO B CEMHUHAapax

He npedycmompeno yuebnvim nianom no 0annou OucyuniuHe.

11.3. MeTtoguyeckue yka3zaHusi A8 OOy4AOUIUXCA MO NPOXOKIEHHID NPAKTHYECKHX
3aHATHI

He npedycmompeno yuebHvim nianom no 0aHHOU OUCYUnIuHe.

11.4. MeToauyeckne yka3zaHusi JJisi OOy4alOIIUXCS MO BBINOJHEHHIO JIA0OPATOPHBIX
padort

B xoze BbinonHeHus 1abopaTOpHBIX paboT 00yYaIOIIUICS TOMKEH YIIIyOUTh U 3aKPENUTh
3HAHWSI, TPAKTUIECKHE HABBIKH, OBJIA/IETh COBPEMEHHOW METOIMKON M TEXHUKON HKCIIEPUMEHTA
B COOTBETCTBHMHM C KBaJIM(PUKAIIMOHHON XapakTepUCTUKOM oOyuaromerocs. BeinmonHeHnue
1a60paTOPHBIX PabOT COCTOUT M3 IKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-aHATUTHYECKON
4acTEN U KOHTPOJbHBIX MEPOIPHUITHM.

Bremmonnenue naGopaTopHBIX paboOT 0O0ydaromUMCs SIBISIETCS HEOTHEMJIEMOM YacThiO
W3yYeHHs] JUCIMIUIMHBI, OMNpENeNsieMOi YYeOHBIM IUIAaHOM M OTHOCHTCS K CpPEICTBAaM,
00eCneurBaOIIMM PEIICHUE CIEIYIOMINX OCHOBHBIX 3a/[ad y 00y4aromerocs:

— mpuoOpeTeHre HABBIKOB MCCIEIOBAHUS MPOIECCOB, SBICHUN U 00BEKTOB, H3y4aeMbIX B
paMKax JaHHOW JUCUUIUINHBL

— 3aKpeIuieHWe, pa3BUTHUE W JeTajHu3alys TEOPETUUYECKUX 3HAHWH, IOJYyYCHHBIX Ha
TEKIUAX;

— TMOJIy4eHHE HOBOM MH(OpMAIMH [0 U3yYaeMOU JUCLUILINHE,

— MpUOOPETEeHHE HABBIKOB CaMOCTOSITENILHOIN paboThl ¢ 1abOpaTOpHbIM 000pYyIOBAaHUEM U
npubopaMu.

3ananue U TpeOOBaHUS K OIPOBEICHUIO J1A00PATOPHBIX PAbOT

Bapuant 3amanus 1O KaxmoW JiabopaTopHOU pabore oOydaromuiics TMoJydaeT B
COOTBETCTBUM C HOMEPOM B clucCKe rpynmbl U3 JInyHoro kabunera oOyuatomierocs I'YAIL
Ilepen mpoBeneHmem JnabopaTopHOM pabOTBI  OOydYaromeMycsi ClIeIyeT BHHMAaTEIbHO
O3HAKOMUTHCS C METOJIMYECKUMH YKa3aHUSIMU O €€ BBIMOJIHEHHIO. B cOOTBETCTBUM € 3ajaHEM
oOyJaroluiicss OJKEH MOATOTOBUTh HEOOXOJAMMbIE HCXOJHbIE MaTepuasbl, BBIMIOJIHUTH
YKa3aHHYIO IOCJIEIOBATEeNIbHOCTh JNEHCTBUM, MOMy4uTh TpeOyemble pe3yiabTarbl, 0QOpMUTH U
3alUTUTH OTYET M0 JIabopaTopHoi padoTe.

Crtpykrypa 1 hopMa otyera 0 JabopaTopHOU padboTe

Otuert 0 1abopaTopHOM pabOTe AOMKEH BKIIOYATH B C€0s: TUTYJIBHBIH JIUCT, 11€JIb paboTHI,
BapUAHT 3aJaHMsl, OIMUCAHHME MPOIEcCca BBHIMOIHCHHUS JIA0OPATOPHOW pPabOTHI, IMOyYCHHBIC
pe3yabTaThl, JOMOJHEHHBIC CKPUHIIIOTAMH, W BBIBOJBI. [101poOHBIE TpeOOBaHHS K COJICPKAHUIO
1 0OpMIICHHIO OTUETA MIPUBEICHBI B KOHIIE KaXI0T0 (paiina 3amanus 1a00paTopHOM pabOTHL

B otuere He cinenyer nucaTh OT IEPBOrO JIMLA, HapuMep, "5 co3gan npuMUTHUB..." wiIn
BO MHOXKECTBEHHOM 4YmHCIie, Hampumep, "Mbl co3manu npuMuTuBb...". Bmecto 3Toro
UCTIONB3yeTCsl 0e3MMYHOCTHAS (HOPMY HM3IO0KEHUS B HACTOSLIEM WIIM TPOIIEAIIEM BPEMEHH.
Hanpumep: "llpumutuB ObUT co3paH mpu nomouu uHcTpyMmeHta Create..." win "IIpumuTus

co3aaéTcs yepe3 OOKOBYIO MaHEIh HHCTPYMEHTOB. .."

TpeboBauus K 0hOPMIIEHUIO OTUYETA O J1a00OPATOPHON paboTe

[To xaxmoit nabopaTopHOii paboTe BBHITIOIHAETCS OTACNIBHBIN O0T4eT. TUTYNbHBIHN JHCT
oopmiisiercss B COOTBETCTBHH ¢ MIabioHOM (0OpasioM) mpuBeneHHbIM Ha caiite ['YAII B
paznene «HopmaruBHasi noxymentanusi» (https://guap.ru/regdocs/docs/uch). CryneHueckue
pabotbl cnenyer odopmisiTe B coorBercTBUM ¢ Tpebosanusmu ['OCT 7.32-2017 «CHUBU,
OTtuer 0 Hay4HO-MccienoBarenbeko pabdore. CtpykTypa u npaBuwia opopmiieHusi» u [OCT
2.105-2019 «ECK/I. O6mue TpeboBaHUs K TEKCTOBBIM IOKYMEHTaAM).
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MeToanyecKkue YKa3aHUs 110 BEINOJIHEHUIO J'Ia6ODaTODHHX D8.60T

Metonuueckue ykazaHus JOCTyHHbI oOywarommmcss B Jluunom kabunere ['YAIL
(https://pro.guap.ru) B pasgene «Marepuanb» aucHUIUIMHBL «KommbloTepHas rpaduxay.
[TepedyeHb METOIMUECKUX YKA3aHUM:

¢ MopenupoBaHue CIOXHBIX TPEXMEPHBIX CIieH B makere 3ds Max: y4e6.-MeTo. mocobue /
. A. bynrakos. — CI16.: T'YAIIL 2021. — 199 c.

CpoOKM cauu U OlIEHKA J1a00paTOpHBIX PadoT:

[Tepeuens nabopaTopHBIX pabOT NMpUBEAEH B TaOIHUIIE 6.

[IpenenbHBIN CPOK craum J1aOOPaTOPHBIX PabOT — O KOHIA YU4eOHON CeCCHH CTYICHTOB
3a04HON (hOPMBI OOyUEHUS.

Tabnuna 20 — Cpoku caaun 1 6asuisl 1a00paTOpHBIX paboT

Homep Ha3Banue pa6oThl Cpok Maxkcum
padoThI BBbINOJTHEH U1 aJTbHBII
oas
1 Pabora ¢ mpuMuTHBaMH, NOJIUTOHAIBHOE HroHb Tekyero 10
MOJICITUPOBAHNE U IPUMEHEHUE MOU(PUKATOPOB. roja
2 Co3znaHue CIIOKHBIX 00BEKTOB TIPH MTOMOIIIH Uronb Tekymero 10
nuHUH. Jlornyeckue onepamnuu U THpaAKUPOBAHHE rojaa
00BEKTOB.
3 OcBenienne CrieHsl, paboTa ¢ MaTepralaMH U Uronb Tekymiero 10
TEKCTYpPUpPOBAHUE. rojaa
4 AHUMAaIMS TEOMETPUIECKUX OOBEKTOB 1 Nroub Tekyiero 10
MaTepUaIoB U BU3yau3alus CICHBI. rojaa

Bbannel, HaOpaHHBIE O0yUarOIIMMCS 3a JIaDOopaTOpPHBIC PadOThI, CYMMHUPYIOTCS ¢ OayiaMu
3a KOHTpOIbHYIO paboTy (Makcumym — 50 OamnoB). Ha ocHoBe cymmapHoro Oaiia
oOydJaromuiicsi TOIy4aeT OIEHKY 3a paboTy B ceMecTpe. bajisl COOTHOCSTCS C OICHKaMH
CJIeIYIOIIUM 00pa3oM:

— MeHee 25 — «HEeYyI0BIETBOPUTEIBLHOY;
— 26-34 — «yAOBIETBOPUTEIBHOY;
- 35-42 — «xopomo»;

—  43-50 — «OTINYHOY.

11.5. MeTtoauueckne YyKa3zaHusi i OOy4alOIIUXCS MO TPOXOKIEHUI0 KYPCOBOIO
NMPOEKTHPOBAHMSI/BbITIOJIHEHNSI KYPCOBO#i padoThl

He npedycmompeno yuebHviM naanom no OaHHOU OUCYUNTUHE.

11.6. MeToauyeckue yKa3aHusi i 00y4alOIIUXCS MO MPOXOKIEHUI0 CAMOCTOSITETbHOI
padoTbI

B X0/ BBINOJIHEHUS CAMOCTOSTEILHON PabOThI, OOYYArOIMIMICS BBIMOIHAET PaboOTy IO
3aJJaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE MPEMOJaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYacTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOATENbHOM paboThl y oOydvaromerocs (GpopMupyercs
1esiecoodpa3Hoe IMIaHUPOBaHUE PaboUYero BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
W HABBLIKM B YCBOCHHMH W CHUCTCMATHU3ALIUH HpI/I06peTa€MBIX 3HaHPII>i, oOecreynBaeT BBICOKUI
yYpOBEHb YCIIEBAEMOCTH B TEpUOA OOy4YeHHUs, IOMOTaeT TMOJYyYUTh HABBIKM TOBBIIICHUS
poeCCHOHAITBHOTO YPOBHSI.
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CamocrosarenpHas paboTa oOydaromierocs Mo 3aouHoi (opme oOyueHus BKIIOYAET
HaIlMCaHWe KOHTPOJbHOW paboThl B muchMeHHOH (opme. KoHTposibHas paboTa BKIIOYAET JBA
3aJ[aHus TI0 BapHAHTaM:

e 3ananue Nel — adpunHBIE MpeoOpa3oBaHus HA MIIOCKOCTH;

e 3ananue Ne2 — mocTpoeHHe OPTOrpauuecKuX MPOSKIHA.

MakcumanbHbIi 0aiut 3a KOHTpoIbHYI0 padotry — 10 (7 3a 3amanue Nel m 3 3a 3amanmue
Ne2). Otu OGamnsl mpubaBnsoTcs K Oamiam 3a J1abopaTtopHble pabOTHl NPU BBIYMCICHUH
UTOTOBOM OLEHKH IO JUCLMILIIMHE.

KoHnTponwsHas padota 3arpyxaercs B JInanerii kabunet oOydatomierocst I'YAII B popmare
PDF. Ilpu BBINOJHEHUH KOHTPOJBbHOM pabOThl OT PYyKHM Ha JMCTKE Oymaru 3TOT JIHMCTOK
ckanupyercs u Bcrasisiercs B PDF-nokyMeHT.

KonTponpHas paboTa 10KHA BKIIFOYATh B ¢€0sl TUTYJIBHBIN JTUCT YCTAHOBICHHON (POpPMBI
(6mank moctymeH Ha caiite: https://guap.ru/regdocs/docs/uch), BapuaHT 3aganus, n300pakeHuUs
UCXOIHBIX W PE3yJbTHPYIOMUX (GUTYP, MATPHUIBl BepIIuH, apUHHBIX MNpeoOpa3oBaHWid U
MPOEKIINHU, apu(PMETHIECKUE paCUEThI IEPEMHOKEHHUS MATPHIIL.

Cpok cnaud KOHTPOJBHOW — JIO KOHIIA y4eOHOH CECCHUHM CTYACHTOB 3a0YHOU (DOpMBI
oOyuenus. [Ipu 3arpy3ke KOHTPOJBHOU PaOOTHI MO3KE YCTAHOBICHHOTO CPOKA MaKCHMAJbHBIH
0am cokpaniaercs Basoe (¢ 10 1o 5).

MetonuueckumMu  MaTepuaiamMy, — HalpaBIAIOIMIMMU  CaMOCTOSTENBbHYIO  paboTy
oOyyarommxcs, SBISIIOTCS y4eOHO-METOJIUYECKHEe MaTepualibl MO0 JAMCLUUIUIMHE, a TakKke
METOJUYECKUE YKa3aHUsS MO BBIMIOJHEHUIO Ja00paTOpHBIX pabOT U KOHTPOJbHOM paboThl. Bee
MaTepuabl TOCTYIHBI KaK B 3JIEKTPOHHOM Buje (myonukyrorcs B Jlmunom xabunete ['YAII B
pasznene «MaTtepuaibl»), TakK U B e4aTHOM Buje (B oudmuoreke ['Y AIl).

11.7. Metoauyeckue YKa3aHusi VI OOy4alOIIMXCA MO NPOXOXKIEHHI0 TeKyLIero
KOHTPOJIsl yCIIeBaeMOCTH

Tekymuil KOHTPOJIb YCIEBAEMOCTH IMPEAYyCMATPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00y4arolmxcs, OCYIIECTBIIEMOTIO B TE€UEHHE CEMECTpa C IENbI0 OIEHUBAHUSA XOJa OCBOCHHUS
JUCLUTUINHBL.

Jlnst oOydaronmxcsi o 3a04HOM opme 00ydyeHHs] TEKYIIMHA KOHTPOJb YCIIEBAEMOCTH He
IIPOBOAMTCS.

11.8. MeTtoguyeckue yka3aHusi JJIsi 00y4arolIMXcsl MO NMPOXOKICHUIO NMPOMEKYTOYHOMI
aTTecTaluu

[IpomexyTouHass  arTectanmuss  OOyYarOIIUXCsS  TMPEIyCMaTpUBACT  OIICHWBAHHE
MPOMEXYTOUYHBIX U OKOHYATENbHBIX PE3yJbTaTOB 00ydeHUs Mo AucuuiuinHe. OHa BKIIIOYAET B
ce0s sK3aMeH — (OopMY OLIEHKH 3HAHWUM, OJIYUYEHHBIX 00Yy4alOLIMMCs B IPOLIECCE U3YUEHUS
BCEH TUCLUIUIMHBI WK €€ YacTH, HaBBIKOB CAMOCTOSITEIbHON paboThl, CIOCOOHOCTH PUMEHATh
UX JUISl peLIEHMs] NPAaKTUYECKUX 3aJady. OK3aMEH, Kak IpaBWiIO, MPOBOJUTCS B IEPUOJ]
HK3aMEHALMOHHOW CECCHM M 3aBEPIIAETCS ATTECTAMOHHOM OLICHKOM «OTIIMYHO», «XOPOILOY»,
«yZOBJIETBOPUTEIIBLHOY, HEYIOBICTBOPUTEIBLHOY.

CucreMa OLIEHOK MNpU MPOBEACHUU IPOMEXKYTOUYHOM arTecTaluu OCYLIECTBIAETCA B
cooTBeTCTBUM C TpeOoBaHuAMM [lonoxkenuit «O TekyleM KOHTpOJIE YCIIEBa€MOCTH U
NPOMEXYTOUHOM aTrectanuu cryaeHToB ['YAIIL, oOywaromuxcs MO HPOTrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYJIBHO-PEUTHHIOBONM CHCTEME OLEHKM KauyecTBa Yy4yeOHOW paboThI
ctynentoB B 'Y AID.

dopmart npoBeIeHN DK3aMeHA

DK3aMEH MOKET IMPOBOAUTHCS B OTHOM U3 ABYX (hopM:


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

1. VYcTHBIN DK3aMeH;
2. baun-sk3amMeH;
3. Dk3aMmeH B BHJE TeCTa.

dopma MpoBeICHUs IK3aMeHa BBIOMPAETCs MpEnoaBaTeieM 3apaHee, UCXOIsl U3 00IIero
KOJINYECTBA OOYYarOIIUXCs, 3arpy3KH ayJAUTOPHOro (GOHIA U JPYTHX KPUTEPUEB, M JOBOIUTCS
oOydaronmcsl B Havaje ydeOHoro cemectpa. Pe3ynbTaThl IPOXOXKICHUS dK3aMEHA 10 JIF000
uX TpEX GOPM SIBISIOTCS paBHO3HAYHBIMH.

dopma ycTHOro DK3aMeHa

YCTHBINA dK3aMeH TPOBOAUTCS 1Mo Omieram. Kakaeid OwiieT COIEpKUT JBa BOMPOCA W3
o0r1ero nmepevHst BOMpocoB (Tadmmma 15.1).

B Hagasie »sk3aMeHa 3K3aMEHYEMBIH BBITATUBACT OWJIET CIydallHBIM 00pa3oM, MOCTEe YeTo
eMy gaércs 30 MUHYT BpEMEHHU Ha TOJATOTOBKY K OTBETY. [Ipy moAroToBKE MOKHO HCIIONIB30BAThH
pyuky u Oymary mjsi 3alucd Te3UCOB OTBera. Bo BpeMsi MOATOTOBKH 3K3aMEHYyEeMOMY
3ampeniaeTcss IOJIb30BaThCsl JIIOOBIMU  CIIPAaBOYHBIMU MaTepUaliaMUd WU DJICKTPOHHBIMU
YCTpOMCTBaMHU, a TakKXe 3aJaBaTh BOINPOCHI JIPYTUM 3K3aMeHyeMbIM. B ciiyyae HapymeHus
MpaBWJI MPOBEICHMS SK3aMEeHa IMpenojaBaTellb BIpaBe YJAIUTh 3K3aMEHYEeMOI'o C dK3aMeHa C
OLICHKOW «HEYIOBIETBOPUTEIHHOY.

OTBeT Ha BOIIPOCHI IPOUCXOIUT B (bopMaTe Auajiora 9K3aMCeHYEMOI'0 € IIPCTIoAaBaTCIICM.

dopma 6J'II/ILI—3K33M€H8.

DK3aMeHyeMbIl 3alyCKaeT CIeHUaIbHYI MporpamMmy, KOTOpas CIy4ailHbIM 00pa3zom
BbIOMpaeT 1 Bompoc u3 Tabmuiel 15.2. s oTBeTa Ha KaXkIblid BOIIPOC SK3aMeHyeMoMy naéres 1
MuHyTa. OTBET NPOMCXOIUT YCTHO TpemnojaBareiio. Bcero sk3ameHyeMoMy HEOOXOAMMO
OTBCTUTH HaA 4 BOHpOC&. OI_ICHKa CTaBHUTCA, UCXOAd1 U3 KOJIHUYCCTBA BOHpOCOB, Ha KOTOpre 6I>IJ'I
JaH HpaBI/IHLHblf/'I OTBCT:

— OTBeT Ha | BOMpOC — «HEYIOBIETBOPUTEILHOY;
— OTBET Ha 2 BOMNpOca — «yJA0BJIETBOPUTEIHLHO;
— OTBET Ha 3 BOMpoca — «XOPOILIO»;

— OTBeT Ha 4 BOIIPpOCA — KOTIIUIHO».

Dopma TecTa

Tect npoBoautrcs B Cucreme mucrannuoHHoro oOyuenus ['VAII (https://Ims.guap.ru) 3a
KOMIILIOTEpAaMU B ayAUTOpPUU. DK3aMEeHyeMOMY AaéTcs OJHA MOMbITKa M 1 yac BpeMeHu (c
MOMEHTA 3alyCcKa TeCTUPOBaHMsI), 4TOOBI OTBETUTH Ha 30 BOMPOCOB. 3a TECT MOXKHO TMOJTYYUTh
MakcuMyM 50 GamtoB. DT Oauibl MPUOABISIOTCS K OaiijiaMm, 3apab0TaHHBIM 3a JIA0OPATOPHBIC
paboThI ¥ KOHTPOJILHYIO paboTy. ITOroBas oreHKa CUMTaeTCs 10 CIEAYIONIEH CUcTeMe:

— MeHee 25 — «HEeYJJOBIETBOPUTEIHLHOY;
— 26-34 — «yIOBIETBOPUTEIHHOY;
— 35-32 — «xopotioy;

— 43-50 — «oTIUYHOY.

B mpomecce mpoxoxaeHus ~TecTa AIK3aMEHYEMOMY  3alpeliaeTcsl MOJb30BaThCs
CIpPaBOYHBIMU MarepuasiaMu (BKJIIOYas wmaTepuaibl B ceTd VHTepHeT), mnuTepaTypoi,
MOOUJIBHBIMHM 3JIGKTPOHHBIMHM YCTPOWCTBAMU U CHCTEMaMM HCKYCCTBEHHOIO HMHTEJUIeKTa. B
cllyyae HapyUICHUs TPaBWI BBITIOJHEHUS TECTa WM TPH MOMBITKaX oOMaHa WM B3JIOMa
AJIEKTPOHHOM CHCTEMBI TECTHPOBAHUS IPENo/aBaTeNib BIIPaBe YAAIUTh 3K3aMEHYEMOIO C
HK3aMEHA C OIICHKOH «HEY/I0BJIETBOPUTEIHHOY.


https://lms.guap.ru/

Bonpocsr TecTa UMEIOT BapuaHThl OTBeTa. B 3aBHCHUMOCTH OT THIA BOMPOCA MPaBUILHBIHA
OTBET MOXKET OBITh JUOO OJMH, JUOO OTBETOB MOXKET OBITh HECKOJBKO. TeMbI, K KOTOPHIM
OTHOCSTCSI BOTIPOCHI TECTA, IPUBEICHBI B Tabmwmie 18.

DOpMHUPOBAHUE UTOTOBOMN OLIEHKH

Jlnst mosrydeHus: TPOMEKYTOYHOW aTTeCTalldd OOydJarouuiicss 00si3aH claTh 9K3aMEH Ha
OLICHKY HE HUXE «yJOBJIETBOPUTEIBHOM.

Nrorosas oreHka no JUCHUILIMHE CKJIAAbIBACTCS U3 JIBYX OLIEHOK: 32 pabOTy B ceMecTpe U
3a 9K3aMmeH. [Ipu ATOM OlleHKa 3a PK3aMEH MMEET PEIIAIONINi BEC B Clydae, €CJIM JIB€ OLICHKHU
paznuuatorcs Ha 1 Gai.
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