MHWHUCTEPCTBO HAVKU U BEICIIIET'O OFPA30OBAHNUS POCCUNICKOU
OEJIEPAITUU
(beﬂepanbﬂoe I‘OCYI[ElpCTBeHH()e ABTOHOMHOC 06pa30BaTeJII:H06 yqpemeHHe BBICIIICI O

~ 0bpaszoBaHH 5
"CAHKT-IIETEPBYPI'CKUU I'OCYJIAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHM "

Kadenpa Ne 4]

YTBEPXJIAIO

1

PykoBouTeap 00pa3oBaTeIbHON IIPOTPaMMBbI

JT0I1..K.T.H.

JIuct cormacoBaHus padbodyei mporpaMMBbl JTHCITUILTHHBI

IIporpammy coctaBui (a)

(IOJDKHOCTD, V4. CTelleHb, 3BaHHe)

E.Jl. TypHenkas

CT. IIPEIOoIaBaTEeIIb gg/ JI.A. bynrakos
( (MHIINAIE, haMILTH)

(IOJDKHOCTS, V4. CTEIICHB, 3BAHIE) [IOIHCH, JIaTa)

[IporpaMmma ogoOpeHa Ha 3acenanun Kadeapnr Ne 41

«20» mag 2026 1, mpoTokoa Ne 10-2025/26

3aBeayronuy kadeapoit Ne 41

.T.H.,JIpod. I'.A. KopxaBuH

(HHHAIHAIEI, (DaMILTIH)

(y4. cTelleHb, 3BaHHE) (moarmuce, nara) (MHUTITHAIBI, (haMILTHS)

3aMecTUTENb JUpeKTOpa HHCTUTYTA Ned, 0 MeToIiuecKon paboTte

JOIL.,K.T.H. A.A. DomeHKOBa

e (/ (IO IITHCH )

«27»wmasg 2026 T

PABOYAA IIPOITPAMMA JUCIHUAIIJIMHBI

«KoMmrproreprnas rpaduka
(HanmenoBanne QUCITHILINHE)

KO,I[ HallpaBJICHHNA HO,I[TOTOBKI/I/

09.03.03

CIICIIMAJIBHOCTH

HanmenoBanue HalIPpaBJICHH A
HOI[FOTOBKH/ CIICHHAJIBHOCTHU

[Ipuknannas nuagopmMaTnka

HaumenoBanue H&HpaBJIeHHOCTH/

HpI/IKJIElI[HOfI I/ICKYCCTBE‘HHI:Iﬁ HMHTCJIJICKT 1 HAdYKad O JIdAHHBIX

CEIU AIN3AIHH
@opma 00ydeHHs 3a09HAa
I'ox mpuema 2026

Cankr-IleTepOypr— 2026

(Imommuck, qara) (MHUITHAIBL, (haMILITHS)

(TOJDKHOCTB, y4. CTEIICHB, 3BAHIE)



AHHOTAIIUA

HucuumnuHa «KomnbioTepHas rpaguka» BXOAUT B 00pa3oBaTeNbHYI0 MNPOTpamMMy
BbICIIEr0 oOpa3oBaHMsl — TMporpaMmy OakanaBpuaTa II0 HAIPaBICHUIO MOJITOTOBKH/
CHELMATILHOCTH 09.03.03 «[Ipuknaanas MHPOPMATHKA HaIPaBJIEHHOCTH
«[TpuknagHON MCKYCCTBEHHBIH MHTEIJICKT M HaykKa O JaHHBIX». JlucuuiuimHa peanusyercs
kadenpoit «Nod 1.

I[I/ICI_[I/IHJII/IHE[ HallCJICHa Ha (I)OpMI/IpOBaHI/IC Y BBIITYCKHHKA CJIICAYHOIINUX KOMIICTCHITU .

YK-2 «CnocobeH ompeaensiTb Kpyr 3ajJad B pamMKax IOCTABJIIEHHOW 1€ W BbIOMpPAThH
OIITUMAJIbHBIC CHOCO6BI HUX PCUHICHUA, UCXOO U3 HGﬁCTByMHIHX IMPaBOBBIX HOPM, MMCIOIIHUXCS
PECYPCOB U OTPaHUYEHUID)

VYK-6 «CnocoOeH ymnpaBiasiTh CBOMM BpEMEHEM, BBICTpauBaThb M PEaJM30BbIBAThH
TPAEKTOPHUIO CaMOPa3BUTHsI HA OCHOBE IIPUHLIUIIOB 0O0OPAa30BaHUs B TEUEHHE BCEH JKU3HN

OIIK-2 «CmocobeH TOHUMAaTh TNPHUHIWIB PAa0OTHI COBPEMEHHBIX HH()OPMAIOHHBIX
TEXHOJIOTUH M TNPOTrPaMMHBIX CpEACTB, B TOM YHCJIE OTEUECTBEHHOIO IPOU3BOJACTBA, H
MCTIOJIb30BATh X MU PEIICHUH 3a/1a4 MPOo(PEeCCHOHATLHON A TEILHOCTI

CognepxaHue NUCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C OCBOCHUEM
OCHOBHBIX TE€OPETUYECKHX 3HAHUI, MOJYYCHHEM YMEHHUH U BBHIPAOOTKE MPAKTUUYECKUX HABBIKOB
B 00JaCTHM COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOH TpauKH, METOJOB TPEACTaBICHUS
rpadpuyeckux u300pakKeHUH, TEXHOJOTHH BH3yalIHM3allMH, TPOLIECCOB KOHCTPYUPOBAHUS H
npeoOpa3oBaHus TPEXMEPHBIX T€OMETPHUECKUX 0OHEKTOB.

JlucuumuinHa ~— W3y4daer — CcnocoObl  PEATMCTUYHOM — BU3YaNM3allil  TPEXMEPHBIX
KOMIIBIOTEPHBIX CLIEH C Y4€TOM OajlaHca KauecTBa M CKOPOCTH, a TAK)KE COBPEMEHHbIE TOXO/IbI,
IpUMEHsIeMble IIPU MOJAETUPOBAHNH, OCBEILICHUN U aHUMHUPOBAHUU TPEXMEPHBIX 00BEKTOB, NPHU
KOMIIOHOBKE CIIEH, CO3/IaHUM IIEHIepoB W Ju3aiiHe OOBEKTOB BU3yalbHOW HH(pOpMAaIMM B
LIEJIOM.

[IpenomaBanue TUCIMIUIMHBI TpeIycMAaTpUBaeT clieAyromme (GopMbl  OpraHM3anuu
y4eOHOT0 mpoIriecca: JeKIUH, JTabopaToOpHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaroIerocs,
KOHCYJIbTALIHH.

[IporpaMMoli IUCHHUIIMHBI NPEITYCMOTPEHBI CIEAYIOIIHE BHUABI KOHTPOJIA: TEKYLIUMI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B popme 3K3ameHa.

0611[3.5[ TPYAOCMKOCTb OCBOCHUSA IAUCHUILIMHBI COCTABJIACT 4 3a4ETHBIX CAWHMUIIBI, 144
gaca.

S13b1K 06yquI/m IO JUCHUIITIMHE (([ZYCCKHﬁ))



1. TIlepeuyeHb NJIAHHPYEMBIX Pe3yJIbTATOB 00y4YeHUs N0 JUCHUIIHHE

1.1.  lenu npenonaBaHus AUCIUIUIAHBI

Lenpro mpernonaBaHus AUCUUIUIAHBI SIBISETCS TOJIy9€HUE CTYICHTAMH HEOOXOIUMBIX
3HaHWH, yYMEHUH M HaBBIKOB B OOJIACTH NPOEKTUPOBAHUS HMHTEPAKTUBHBIX HHTEp(heiicoB
KOMIIBIOTEPHON rpaduKu, METOI0B MPEICTABICHUS T€OMETPHUUECKUX U TpadruecKux 00BHEKTOB,
MaTeMaTU4YeCKUX W aJTOPUTMUYECKMX OCHOB HX IpeoOpa3oBaHus, CTPYKTYP TPEXMEPHBIX
JAHHBIX, CINOCOOOB WX BH3YaJIHM3allMM WM MPUMEHEHUS NPH TNPOSKTHPOBAHWU HPOTPaMMHOIO
obecnieucHusI.

1.2.  JlucuMrinHa BXOJUT B COCTaB 00s13aTENIbHOM YacTH 00pa30BaTeIbHON MPOrpaMMbl
BhIcIIero oOpazoBanus (manee — OI1 BO).

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

B pe3ynbraTe M3ydeHHs MUCHUIUIMHBI OOYYaIONMIMICS JOJKEH 00JanaTh CIeTyOIUMU
KOMIICTEHITUSIMU WU MX YacTsAMU. KOMIETeHIIMU U MHAUKATOPBI UX JOCTH)KCHUS TIPUBEIICHBI B
Tabimue 1.

Tabmuma 1 — IlepeyeHb KOMIETEHITNI U UHAMKATOPOB MX JOCTHKEHUS

Kareropus (rpynmna) Koa v HamMeHOBaHUe Ko v HamMeHOBaHUE HHAUKATOPA
KOMIIETCHIIU U KOMIIETEHHM U AOCTHKEHUSI KOMIIeTeHIIMH
YK-2 CnocobeH
onpenenars kpyr 3agad B | YK-2.3.3 3HaTh BO3MOKHOCTH U
paMKax IOCTaBJICHHON OTpaHUYEHUS] TPUMEHEHUS TU(POBBIX
IIeJIA ¥ BBIOMpATh WHCTPYMEHTOB Ul pELICHUS
YHuBepcanbHble
OITUMAJILHBIE CIIOCOOBI NOCTaBJICHHBIX 3a7a4
KOMIIETEHIIUU
uX pemenusd, ucxoad u3 | YK-2.B.3 Bnaaets HaBbIKaMu
JCHCTBYIOIIMX TPABOBBIX | UCHOIB30BAHUS UPPOBBIX CPEACTB JLIS
HOPM, UMCIOLINXCA pEILICHUs TIOCTABJICHHOM 3a1a4u
pECypcoOB M OrpaHUYEHUN
YK-6 Cnocoben
YIPaBIsTh CBOUM
BPEMEHEM, BBICTPAUBATh
p ’ p YK-6.Y.2 ymets HaxXouTh UH(POPMALIHIO
YHuBepcaabHbIe Y pEaIn30BbIBATH
Y UCHOJIb30BaTh HU(GPOBBIE HHCTPYMEHTHI
KOMIIETEHIIUN TPAEKTOPHIO
B LIEJIAX caMO0Opa3oBaHUs
CaMOpa3BUTHS HA OCHOBE
MPUHIMIIOB 00pa30BaHUS
B TEUEHUE BCEN KUZHU
OIIK-2 Cniocoben OIIK-2.3.1 3HaTh COBpEMEHHBIE
IMOHUMATh NIPUHIIUIIBI I/IH(I)OpMaIII/IOHHI)IG TEXHOJIOTUH U
paboThI COBPEMEHHBIX MpOrpaMMHbIE CPEACTBA, B TOM YUCIIE
UH()OPMAIIMOHHBIX OTEYECTBEHHOT'O ITPOU3BOCTBA, PH
TEXHOJIOTUI U peleHnn 3a1a4 npogpeccuoHaIbHON
MIPOrpaMMHBIX CPEJICTB JEeATEIbHOCTH
O6menpodeccroHanb- porp p ’
B TOM 9HCIIC OIIK-2.Y.1 ymeTts BbIOUpaTh
HbIE KOMIIETCHLIUN
OTCYECTBCHHOTO COBpPEMEHHbIE HH(OPMAIIMOHHBIE
OpoOu3BOJCTBA, 1 TEXHOJIOTMH U IIPOrpaMMHBIC CPEJICTBA, B
HUCIOJIb30BATh UX IIPU TOM 4YHCJIE OTEYECTBEHHOI'O
pCUICHNHA 3a71a4 MPOU3BOJICTBA, IIPH PEIICHUH 3a1a4
npogeccHoHaTbHON npodeccnoHabHON IeITeTHhHOCTH
ACATEILHOCTH OIIK-2.B.1 BiajieTh HABBIKAMHE




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

2. Mecto mucuunimebl B ctpykrype OIl
JlucuuninHa MOKeT 0a3upoBaThCs Ha 3HAHMAX, paHee NMPHUOOPETEHHBIX 00YYaIOIIMMUCS
IPU U3YyYEHHUH CIIETYIOUMX AUCHUIIINH:
— «Matemaruka. AHQJIMTHYECKAsi TEOMETPHs U JIMHEWHas anreopay;
— «Mudopmartukay;
— «OCHOBBI TPOrPaMMHUPOBAHUSIY.
3HaHUs, TMOJYYCHHblE NPU M3YYEHUM MaTepuasia JaHHON JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSATEJIbHOE 3HAYE€HUE, TaK U MOT'YT MCIIOJb30BATHCSA IIPU U3YUEHUU APYTUX AUCLUILINH:
— «[IpuknanHbpie METOABI ONITUMU3ALIUNY,
— «MyJsbTUMEINA TEXHOJIOTUNY,
— «udposas ob6paboTka aymuo U BUIEO UHPOPMALINY.

3. O0beM U TPYA0EMKOCTH AU CIIMILIMHBI

JlanHbie 00 oOmIeM O0bEeME TUCIUIUIMHBI, TPYJAOEMKOCTH OTHACIBbHBIX BUIOB Yy4eOHOM
paboTHI M0 AUCHUTUTHHE (M paclpeie]IiCHHE dTOW TPYTOEMKOCTH 110 CEMECTpaM ) TPEICTABIICHBI B
Tadaure 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh JUCIIUITITNHBI

TpynoemkocTb o

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

U3 nux uacoe npakmuqeawﬁ n0020MmMoeKu

AyoumopHule 3aHAamus, BCETO 4ac. 16 16

B TOM 4YUCIJIC:

nexmuu (JI), (dac) 8 8

npakTuueckue/ceMurapckue  zanatus - (I13),

(gac)

nabopatopHslie paboTsl (JIP), (vac) 8 8

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

sK3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (4ac) 119 119

Buo npomesicymounoni ammecmayuu. 3a4er,

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

*k o
Hp HUMCUYaHHEC: KaHIAWIATCKHUU 3K3aMCH




4. Conep:xaHue JUCIUIINHBI

4.1. PacnpenesieHHe TPYI0€MKOCTH AUCHMUILIMHBI N0 pa3ejiaM U BHAaM 3aHATHIA

Pa3116n1)1, TEMbI JUCHUIIIMHBI U UX TPYAOCMKOCTDb IIPUBCACHLI B Ta6JII/III€ 3.

Tabnuna 3 — Pa3gensl, TeMbl TUCIUIUIUHBL, UX TPYIOEMKOCTh

113
Jlexknuu JIP KII | CPC
Pa3nennl, TeMbl U CIHAIIIHHBI (C3)
(4ac) (4ac) | (gac)| (uac)
(4ac)
Cemectp 4
Pa3nen 1. OcHOBHBIE acTIEKTBHI KOMIIBIOTEPHOI 1 12
rpauku
Paznen 2. Cuctembl KOOpAUHAT, TEOMETPUUIECKHE
npeoOpa3oBaHus U MPOEKIMU B KOMITLIOTEPHON 1 1 16
rpaduke
Paznen 3. Moaenu reoMeTpudecKux 0ObEKTOB, UX 1 2 18
BUJIBI U CBOKCTBA. CTPYKTYphI TAaHHBIX
Pasnen 4. LiseroBsie Mmonenu. Bocripusitue iBera
yeJI0BeKOM. Moaein 1 MeToIbl OCBelIeHUs. THUIbI 2 2 20
HCTOYHUKOB CBETA
Pa3nen 5. Metozp! noBslieHUs peanucTuyHoctu 3D-
ClUeH npu Buzyanuzauuu. Co3naHue MaTepualioB U 1 2 20
TEKCTYPUPOBAHUE
Paznen 6. Tpuanrynsiius. MeToibl onTUMHU3aLUU
NPEJCTAaBICHUS TEOMETPUUECKOM U IrpaduuecKoit 1 1 18
uHpOpMaIU
Paznen 7. AnnmapaTHo-IiporpaMMHBIE CPEACTBA U 1 15
CTaH/IapPThl KOMITLIOTEPHOMN TpaduKH.
Uroro B cemectpe: 8 8 119
Htoro 8 0 8 0 119

[IpakTHueckas MOAroTOBKA 3aKJIFOYAETCsl B HEMOCPEICTBEHHOM BBINIOJIHEHUN
00yYaroIMMUCs ONpPeaeSIEHHbIX TPYA0BBIX (PYHKIUI, CBA3aHHBIX ¢ OyayIei
podeccnoHaNbHON 1eATEIbHOCTBIO.

4.2.

Conepxxanue pa3aejioB U TeM JEeKIIUOHHBIX 3aHATHI

CopeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHUN TPUBEACHO B TabuIe 4.

Ta6muma 4 — Conepskanue pasieioB U TEM JICKITMOHHOTO ITHKJIa

Homep .
Ha3sBanmue u copepkanue pa3aejioB U TeM JEeKIIUOHHbIX 3aAHATHI
pa3aena
Tema 1.1. OcHOBHBIC TIENIH ¥ 33/1a4U JUCIUTUIMHBL. [[OHATHE TEOMETPHUIECKOTO
1 o0BeKkTa u rpaduyeckoro uzodpakenus. Buapl kommbsrotepHoii rpaduku: 2D, 3D,

¢dpakransl. OnpeneneHus: 1 0OCOOCHHOCTH PACTPOBON M BEKTOPHOM IpaduKH.
TpexmepHasi U UHTEpaKTHBHAsA KOMIIbIOTepHas rpaduka. O0nacTi NpUMeHeHHs
KOMITLIOTEPHOM rpaduKk.

Tema 1.2. OcoOeHHOCTH 3pUTETHLHON CUCTEMBI YETIOBEKA MPU BOCIIPUSATHN




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

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

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

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

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

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

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

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

Tema 5.1. Onpenenenuie u pa3sHOBUIHOCTU TeKcTyp. HanoxeHnue tekcryp.
TexcTypHBIE KapThl ¥ Pa3BEPTKH.

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

Tema 5.3. CriocoOblI MOBBIIIEHUE PEATUCTUIHOCTH U300paskeHUH. DPPeKTr
BU3yanu3auu. ATMochepHbIe U ONTHIEeCKHUE YPPEKTHI.

Tema 6.1. [TorsTHE TPHAHTYIAINN. AJTOPUTMBI TPUAHTYIISIUH. TPHAHTY AN
[enone u e€ peanuzanus Ha npakTuke. [IpuMepsl UCoONb30BaHNS TPUAHTYIISIIUH.
Tema 6.2. AnropuT™Mbl OTCEUEHHS 110 OKHY IpoeKuu (anroputmsl Cazepienna).
JIBymepHOE U TpEXMEPHOE OTCeUEHUE (OTHOCUTEIBHO BUAUMOIO o0bemMa
MUPAMUJII BUIUMOCTH).

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

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

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

4.3.

IIpakTnyeckne (ceMUHApCKHe) 3aHATHS

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

Tabnuua 5 — [IpakTHUECKUe 3aHATUS U UX TPYJOEMKOCTh

Ne
n/n

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




JINHBI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

Bcero

4.4, JlaGopaTopHble 3aHSITHSI

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

Tabnuna 6 — JlabopaTopHble 3aHATUS U UX TPYAOEMKOCTh

T Ne
oeM
Ne pya pa3nena
HaumenoBanue 1adopaTopHbix pador KOCTb,
n/n JM CIIMII
(uac)
JIMHBI
Cemectp 4
1 | Pabora ¢ npuMUTHBaMH, OJUTOHAILHOE MOJICJINPOBAHUE U 2 2
NpUMEHEHHE MOTU(PHUKATOPOB.
2 Co3znanue cloXHbIX 00BEKTOB MPH MOMOIIH JIUHUHN. Jlornueckue 2 3
oTepanuy ¥ THPAXKUPOBAHHE OOBEKTOB.
OcBelnieHue CiieHbl, padboTa ¢ MaTepralaMi U TEKCTYpUPOBAHUE. 4,5
AHUMAIUS TEOMETPHUCCKUX 00BEKTOB M MaTEPHUAJIOB H 5,6
BU3YaJTH3AIHs CIICHEI.
Bcero 8

4.5.

VY4eOHbIM IJIAHOM HE MIPETYyCMOTPEHO.

4.6. CamocrosiTe;ibHasi padoTa 00y4arOHXCA

KypcoBoe npoexkTupoBanue/ BbINOJIHEHHE KYPCOBOil padoThl

Buzpl caMmocTosATeNnbHOM paboThI U €€ TPYAOEMKOCTh PUBEACHBI B TaOIuIIE 7.

Tabnuna 7 — Buabl camocTosITeNnbHOM paboThl U €€ TPYI0EMKOCTh

Bua camocrosiTeibHOM padoThI Blclt;rco, Cemectp 4, uyac

1 2 3

N3y4denune TeopeTHuecKoro MmaTepuaia 40 40

nucturuiuael (TO)

Kypcosoe npoekxtuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3) 24 24

[ToaroroBka Kk TEKyImemMy KOHTPOJIIO 15 15

ycneBaemoctu (TKYVY)

Beimonnenne pedeparta (P)

Homamaee 3amanue (/3) 11 11

KouTposabhubie padoTsl 3a0unnkoB (KP3) 5) 5

[ToAroTOBKA K TIPOMEKYTOIHOM 24 24




artecrauuu (ITA)

Bcero: 119 119

5. IlepeueHb y4eOHO-METOAUYECKOT0 O0ecneYyeHHUs A1 CAMOCTOSITeJIbHOI padoThI
o0yyarommxcs Mo JUCHHUILIHHE (MOLYJIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalbl Ui CaMOCTOATENbHOW pabOThl  O0yYaronmxcs
yKa3aHsbl B L. /-11.

6. IlepeyeHb MEYATHBIX U YJTEKTPOHHBIX Y4eOHBIX H3IaAHUI
[lepeueHb NevaTHBIX U JIEKTPOHHBIX YUEOHBIX W3aHUHN NpUBEAEH B Tabule 8.

Tabnuna 8 — [lepeueHb neyaTHbIX M AJIEKTPOHHBIX YUEOHBIX W3IAHUN

KomyectBo
Mudp/ IK3EMILISIPOB B
Bubamorpaguyeckas ceblika oudsmoreke (Kpome
URL anpec JJIEKTPOHHBIX
IK3EeMILISIPOB)
YK Hukynun E.A. KommnbiorepHas rpaduxka.
681.327.11:003.6(075 | Mopenu u anroputmsl. Y4. [Tocobue. —
3) UsnmareascTBo Jlans, 2017. — 708c.
ISBN: 978-5-8114-2505-1
YK 004.5 + 741 bopeckos A. B., [llukun E. B. KomnsrorepHas
(075.32) rpaduka: yueOHuK u npaktukyMm mist CITO —
BBK 32.973.26 W3n. ¥Opaiit, Mocksa, 2019. — 219c.
INY) ISBN 978-5-534-11630-4
YJIK 004.0 MoepoBaHue CIIOKHBIX TPEXMEPHBIX CIICH 50

BBK 32.973.26-018.2 | B makere 3ds Max: yue0.-meTo. nocoodue / JI.
590 A. Bynrakos. — CI16.: T'YAII, 2021. — 199c.

YK 004.427 I'openuk A. I'., Bacunsesa 1O. [1.
BBEK 32.973.26-018.2 | Camoyunrens 3ds Max 2022 — M3x. bXB-
[Terepbypr, CII6, 2023. — 544c.

res
ISBN 978-5-9775-1721-8
bBK 32.973.2 Xace @. IIpakTuueckoe mocodue Blender 3.0
YIK 004.94 1151 JirobuTeneil ¥ npo(heCCUOHAOB.
X99 Mopenunr, anumanus, VEX — Conon-Ilpecc,

2022. —300c. ISBN 978-5-91359-485-3

7. IlepeveHb 3JIEKTPOHHBIX 00Pa30BaTeIbLHBIX pecypcoB HHGOPMAIUOHHO-
TeJeKOMMYHUKAMOHHOM ceTH « UHTEepHET»

[TepeueHb AIEKTPOHHBIX 00pa3oBaTeIILHBIX pecypcoB HHPOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTu «VHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHS JIUACIUILTHHBI
npuBeieH B Tadumie 9.

Tabmuma 9 — IlepeueHb dIEKTPOHHBIX O0OPA30BATENBHBIX PECYPCOB HMH(DOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn « THTepHeT»

URL agpec HaumeHoBaHHe




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

https://videoinfographica.com/blender-tutorials/ | becruatHbie ypoku o Blender Ha caiite
videoinfographica

http://3deasy.ru VYpoxku 3ds Max [uist HaYMHAIOIIUX

https://younglinux.info/blender/course Beenenue B Blender. Kypc mist HaunHarommx

https://www.math10.com/ru/geometria/geogebra | Geogebra — 6ecrutatHOe OH-TaliH
/geogebra.html reOMETPUYECKOE MPUIIOKEHHE

8. IlepeueHb HHGOPMAIIMOHHBIX TEXHOJIOTHIi

8.1. IlepeueHp nporpaMMHOro oOecneueHus, HCHOJIb3YEMOro IpPH OCYIIECTBICHUH
00pa3oBaTeNbHOrO MpoLecca M0 JUCHUILINHE.

[IepedeHb UCTIOIB3YEMOro IPOrPaMMHOTr0 oOecredeHust mpezcrasieH B Tadnuie 10.

Tabnuna 10 — [Tepedens mporpaMMHOTO 00€CTICYCHHS

Ne i/ HanmenoBanue

1 Blender 4.3 wnu HOBEE

2 Autodesk 3ds Max 2023 wiu HOBee

3 Paint. NET 5.1.4 wim HOBee

8.2. TlepeueHr  WHGPOPMAIMOHHO-CIIPABOYHBIX  CHUCTEM,  HWCIOJB3YyeMBIX  TIpH
OCYIIECTBIIEHUH 00Pa30BaTEIBHOTO MPOIECCa MO AUCIUTITNHE

[Tepedenp ucnonb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IMPEACTaBIEH B TaOJHIIe
11.

Tabnuna 11 — [lepeuens nH(pOpPMalMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmenoBanue

He nmpenycmorpeno

9. MartepuajbHO-TeXHUYeCcKasi Ha3a

CoctaB  MaTepuanbHO-TEXHUYECKOW  0a3pl, HEOOXOMUMON Ui  OCYIIECTBIICHUS
00pa30BaTeNbLHOTO Mpollecca Mo AUCIUILIUHE, MTpeIcTaBIeH B Tabnuie 12.

Tab6muma 12 — CocraB MaTepHaIbHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBaHMe COCTABHOM YaCTH MAaTePUAJILHO- Homep aynutopuu
n/n TeXHU4YeCKoi 0a3bl (npu He0OXOAUMOCTH)
1 MynbTuMeniiHas JTEKIIMOHHAS Ay IUTOPUS 53-07, 32-04
2 | CneumanusupoBaHHasi KoMmnbioTepHas tadopatopus + CAO MY AT 52-09, 52-17

10. OueHouHble cpeAcTBA 1JIsl NIPOBeIeHHUA MPOMEKYTOUYHOM aTTeCTALHH

10.1. CocraB OIIEHOYHBIX CPEIACTB I MPOBEJICHUS TPOMEKYTOUHON AaTTECTAINH
oOyJaronuxcs 1Mo AUCIUTUINHE MPUBEACH B Tabwie 13.

Tabnuna 13 — CocTaB OIIGHOYHBIX CPEJCTB JUIs MPOBEJCHUS IPOMEKYTOUHON aTTeCTalluu

Bux npomMe:KyToOYHOM aTTecTalu IlepeyeHb OLIEHOYHBIX CPEICTB



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

OK3aMeH » CHucoK BOIPOCOB K IK3aMEHY
> DK3aMeHallMOHHbIE OMIIETHI

> 3anaun

» Tectol

10.2. B kauecTBe KpHTEpPHEB OLEHKH YypPOBHSI CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHLMI 00yYaromuMucs NpUMeHseTcss 5-0ajulbHas IIKana OLEHKH c(hOpMHUPOBAHHOCTH
KOMIIETEHIIU, KOTopasi mpuBeseHa B Tabnuue 14. B Teuenue cemectpa MOXKET MCIIOJIb30BAThCS
100-0annpHast ~ mKana  MOAYJNBHO-pEHTHHIOBOM  CHUCTeMBbl  YHHUBEpPCHUTETa,  IpaBMIIa
UCTIONIb30BAHUSI KOTOPOI, YCTAHOBIICHBI COOTBETCTBYIOIINM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL

Tabnuua 14 — Kpurepun olieHKH YpOBHS C(OPMHPOBAHHOCTH KOMITETEHIIMI

OneHka KoMIeTeHIUN

Xapakrepuctuka chopMHPOBAHHBIX KOMITETEHIIUI
5-0a/uILHAs HIKaJIa

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHan;

— YBEPCHHO, JIOTHYHO, IMOCJIICAOBATCIIbHO U I'PaAMOTHO €TI0 U3J1aracrt,

— ONMUpAasCh Ha 3HAHWS OCHOBHOM W JONOJHHWTEIBHON JIMTEPATYpHI,
TECHO MPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TOJOKEHHUS C MPAKTHICCKOM
«Ga9TCHO» JESATEIBHOCTHIO HATIPABIICHUS;

— yMeJI0 00OOCHOBBIBAET U apTYMEHTHPYET BbIIBUTACMbBIC UM HJICH;
— JieNiaeT BBIBOJBI U 00O0IICHHS;
— CBOOOIHO BJIaJICET CUCTEMOM CIICIIUATN3UPOBAHHBIX TTOHSITHIA.

«OTJIMIHO»

— o0yyaromuiicst TBEpI0 YCBOMJI POTrPaMMHBII MaTepual, rpaMOTHO U
[0 CYyIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HC JOIIYCKACT CYIIECTBCHHBIX HeTO‘lHOCTeﬁ;

— YBA3BIBACT YCBOCHHBIC 3HAHUA C HpaKTquCKOﬁ JACATCIbHOCTBIO
(Ga4uTCHO» HarpaBJICHUS;

— apryMEHTUpPYET Hay4HbIe TOJI0KEHUS;

«XOPOILIO»

— JIeJIaeT BBIBOJBI M 00O0OIIEHMS;
— BJIQJICET CUCTEMOM CIIEUATU3UPOBAHHBIX MTOHATHM.

— 00yyJarouuics yCBOMWI TOJIbKO OCHOBHOM MPOTPAaMMHBIN MaTepual,
MO CYIIECTBY M3JaraeT €ro, Onvpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTyphI;

— JOIMyCKAaeT HeCYIIECTBEHHBIC OMMMOKH U HETOYHOCTH;

«yJOBJIETBOPUTEIIHLHOY .
— WCIIBITHIBAET 3aTPYJIHEHUS B MPAKTUUYECKOM IPUMEHEHUU 3HAHUM

«GAYTEHO» HAIIPABIICHNS;
— ¢1a00 apryMEeHTHPYET Hay4HbIe MOJI0KECHHUS,

— 3aTpyAHseTcs B POPMYIMPOBAHUN BBIBOJIOB M 0000IIEHUH;

— YaCTUYHO BJIAJACET CUCTEMOM CIIEUMUATIMU3UPOBAHHBIX MTOHATHUM.

— o0yyaromuiics He YCBOWJI 3HAYUTEIbHOW 4YacTH MPOrpaMMHOIO
MaTepuaa;

— JIONIyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTU  MPHU
paccMoTpeHuH Mpo0sieM B KOHKPETHOM HaIlpaBJICHUU;

— UCHBITBIBACT TPYAHOCTH B IIPAKTHYCCKOM IIPUMCEHCHUHN 3HaHHI>i;
— HC MOKCT apryMCHTHUPOBATE HAYYHBIC ITOJIOKCHUA

«HEY/IOBIICTBOPUTEIIHHO
«HE 3a4YTCHO»

— He (opMyIUpyeT BEIBOJOB U 000OIIICHHIA.




10.3. TwurmoBbIie KOHTPOJIBHBIC 3aIaHKS MM WHBIC MATEPHAIIBL.
Bomnpocsr (3amaun) aiis dKk3aMeHa MpecTaBlIeHbl B Tadmie 15.

Tabnuua 15.1 — Bonpocs! a71s1 yCTHOTO 3K3aMeHa

Ne Kon
IlepeyeHb BONPOCOB /IS IK3aMeHA
n/n HHAUKATOPA
1 | IlonsATHe 0 reoMeTpUYECKOM 00BEKTE, IpapUUECKOM U300paXKEHUU YK-6.Y.2
2 | Bexropnas rpaduka. OnpeneneHne, OCHOBHBIC ITapaMeTPhl, TPUMEPbI OIIK-2.V¥.1
3 | Mozaenu o0beKTOB TPEXMEPHOI rpaduku YK-2.3.3
4 | PactpoBas rpaduka. OnpezneneHrue, OCHOBHbIE TapaMeTphbl, IPUMEPbI YK-2.3.3
5 | Bumel cuctemM KOOpaAMHAT U CITOCOOBI UX MPE0OPa30BaAHMS OIIK-2.3.1
6 | HekaproBa cucrtema koopauHat. Omnepainuu Hajl BeKTopamu B fekapTtoBoi | OIIK-2.V.1
cucTeMe KOOpIuHAT
7 | IlonstpHblie cucTeMbl KoopauHAT. [lepexoa OT NOJIPHBIX KOOPAUHAT K OIIK-2.V.1
JIeKapTOBBIM
KonuenryaneHas monens 3D-crieHs! YK-2.3.3
Monens kamepsl. Tumnbl npoernupoBanus kamep B 3D-cuieHe OIIK-2.3.1
10 | Addunnubie npeoOpazoBanus. Bunsl adhdunHBIX TpeodpazoBanuii YK-6.Y.2
11 | DkBUBaJCHTHBIE TeOMeTpUUYECKUe peodpa3zoBanus. OnpeaeneHue u OIIK-2.V.1
IIPUMEHEHHE
12 | AkcoHOMeTpuYecKue NpoeKUu. Bubl, MPUHIIKIIBI TOCTPOEHUS, OIIK-2.V.1
MaTpUYHOE MPE/ICTABIICHUE
13 | IMapamnensHbie mpoeknyu. OCHOBHBIE BU/BI, IPUHIIUAIIBI TOCTPOSHHSI OIIK-2.3.1
14 | IlepcniexkTHBHBIEC IPOECKLIMU. BU/bI, MPUHLIUIIBI IOCTPOEHUS, MATPUYHOE OIIK-2.Y.1
npezcTaBiIeHue
15 | IIpeoOpa3oBanus Ha MIIOCKOCTHU: BHJIBI MpeoOpa3oBaHuii, aHanutrdeckoe | OITK-2.B.1
U MaTPUYHOE ONMCAHUS, KOMITO3UIIHS
16 | IIpeoOpa3oBaHus B MPOCTPAHCTBE: BUIBI MPEOOPA3OBAHUH, OIIK-2.B.1
AHAJTUTHYECKOE U MATPUYHOE ONMCAHMS, KOMITO3UIIHSI
17 | Ognoponusie koopauHathl. [Ipuuunbl BBeneHUs oiHOpoAHbIX koopaunat | OIIK-2.3.1
18 | Mojenu onucaHus TeOMETPUIECKUX 00beKTOB. [1ITaTOHOBHI Tela OIIK-2.3.1
19 | KapkacHble MoJiesI T€OMETPUYECKUX 00BbEKTOB OIIK-2.3.1
20 | Crnaiinbl. Kpusbie besne YK-2.B.3
21 | I'pannunoe mpenacraBienue oobexToB (B-rep) OIlK-2.3.1
22 | KoncrpykruBHOe O61ouHOe nipezctaBieHne 3D-00bpexkToB. ByneBbl I1K-2.B.1
orepanuu
23 | OcoOeHHOCTH 3pUTEIBHOM CUCTEMBI YEJIOBEKa IIPU BOCHIPUSATHH LIBETA OIIK-2.3.1
24 | 1IBeTOBBIC MOJCIIH M MIX KJIACCHU(PHUKAIUSI VYK-2.3.3
25 | LIBeToBbIC MATUTPHI U KOJUPOBAHHUE IBETA. AJTb(a-KaHaT YK-2.B.3
26 | AyiMTUBHAS U CyOTpaKTHUBHAS I[BETOBBIC MOJICITH OIIK-2.3.1




27 | LiseroBble npoctpanctea HSB, HSL OIIK-2.3.1
28 | JlokanbHas MOJENb OCBEIIeHUs. THUIbl HCTOUHUKOB CBETA YK-2.3.3
29 | LseroBas CIE quarpamma: onucanue 1 001acTu IpUMEHEHUS OIIK-2.3.1
30 | Moxens quddys3Horo otpaxenus JlamOepra OIIK-2.3.1
31 | Paznuums mozeneit 3akpammBanus ['ypo u @onra OIIK-2.3.1
32 | Mopensb 3epkaibHOro oTpaxkeHus OoHra OIIK-2.B.1
33 | 'moGankHOE OCBEIICHHE TT0 METOAY TPACCUPOBKH ITyuei YK-2.B.3
34 | Meron usny4darenbroctu (Radiosity) OIIK-2.V.1
35 | Croxactuueckue anroputmsel Busyanusanuun Monte-Kapio. TpaccupoBka | YK-2.B.3
yTH
36 | AnropuTMmBbl TpUaHTyJIALuu JlenoHe OIIK-2.3.1
37 | JoOGaBienue Touek B TpuaHryssiiuio Jleigone (cnocoos! nnnexkcuponanus) | OIMK-2.3.1
38 | Otceuyenue 1o okHy BbIBOIa. OCHOBHBIE aJITOPUTMBI YK-2.B.3
39 | Otceuenue no nupamuie BUAUMOCTH. OCHOBHBIE aITOPUTMBbI OIIK-2.V.1
40 | Ipuniunst paboTsl Z-0ydepa. Uepapxuueckuii Z-0ydep OIIK-2.B.1
41 | YnpaBneHue TekcTypupoBaHueM. HamoxeHnue TekcTyp YK-2.3.3
42 | Tekctypuble kaptbl 1 UV-pa3BepTku YK-2.3.3
43 | CriocoObl (hUIbTpalIUU TEKCTYP OIIK-2.V.1
44 | bazossie criocoOwl anumaluu 3D-criiensl. PaboTa ¢ kamepoit OIIK-2.3.1
45 | CrnaxuBaHue pparMeHTOB (IPOCTPAHCTBEHHBIH U BPEMEHHOM OIIK-2.3.1
AHTHUAJIBSICHHT)
46 | OcHoBHbIe 3Tansl 3D-koHBelepa OIIK-2.B.1
47 | Pacrepusanus U pacTpoBbie ornepainy Ha 3D-koHBeliepe YK-6.Y.2
48 | lleiineps! (BepiuuHHbIE, MUKCEIbHBIE). OmpenenaeHe U OCHOBHbBIE OIIK-2.3.1
GbyHKIIIH
49 | OOmme mpUHIMITB PabOTH TpadUIECKOro Mpoleccopa OIIK-2.3.1
50 | Bydep tpadapera (Stencil): onpenenenue u o6acTu MPUMEHEHUS YK-2.3.3
Tabnuua 15.2 — Bonpocs! 11t 6mn-sk3amMeHa
Ne Kon
o/ Ilepeyens BONMpPOCOB [1JIsl IK3aMeHa T
1 | Ilepeuncaure 3a7a4i KOMIIbIOTEPHON Ir'paMKU U CMEXHBIX JAUCIUIINH YK-6.Y.2
HazoBute 0CHOBHBIE XapaKTEPUCTUKU PACTPOBOTO N300paKEeHU s VK-2.B.3
Kaxkas nadopmanmst HeoOxoauma i ToCTpoeHust AByMepHoro oobekta | YK-2.B.3
BEKTOPHOU rpapuku
Kakumu cBoiicTBamMu TOIKEH 00J1aqaTh MOMUTOH B TpExMepHoU rpaduke | YK-2.3.3
5 | Kakue 00beKThl TpEXMEpHO rpa)KH OMMCHIBAIOTCS TIPU TIOMOIITH YK-2.B.3
IIOBEPXHOCTHOW MOJIENH
6 | Kakue 00bexThl TpEXMEpHOI! rpauKy OTHOCATCS K CIUIOIIHBIM TeIaM OIIK-2.3.1

(MMeI0T BHYTPEHHUH 00BEM)




7 | Kak B TekcTOBOM BHJIE 3amucaTh HHPOPMAITHIO, HCOOXOAUMYIO U YK-2.B.3
JOCTATOYHYIO JJISl IOCTPOEHHUS TPEXMEPHOTO MOJUTOHATBHOIO 00BEKTa
[Iepeuncaure xapakTepucTuku JlekapToOBOM CHCTEMBI KOOPAMHAT YK-6.Y.2
Kax onpenensiercst monoskeHue HeKOTOpoi Touku P B JlekapToBoii OIIK-2.3.1
CUCTEME KOOPJUHAT

10 | Kak ompezernsieTcst mojioxkeHre HeKOTopoi Touku P B mossspHoit cucteme | OITK-2.B.1
KOOpPJUHAT Ha MJIOCKOCTHU

11 | Yro nomy4dutcs npyu BEKTOPHOM ITPOU3BEACHUU JABYX PaJNyC-BEKTOPOB YK-2.3.3
aub

12 | Kakas onepauus HaJl panyC-BE€KTOpPAMHU MO3BOJISIET HAUTHU PACCTOSIHUE OIIK-2.B.1
MEXTy IBYMS TOUYKAMHU

13 | IlepeuncnuTe cUCTEMbI KOOPJUHAT, UCIIOJb3yeMble B TpEXMepHoi ciiene | YK-2.3.3
IIPpY BU3YyaTU3aIUN

14 | Yro BxIrO4aeT B ceOst Mojenb 3D-crieHbl OIIK-2.3.1

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

16 | Kakue nBa Tuna kamep ucnosb3ytorcs B 3D-rpaduke. Uem onu OIIK-2.V.1
OTJINYAIOTCS

17 | VI3 yero cocTOMT U JJig YeTro Hy»KHa MUpaMHUIa BUTUMOCTH VK-2.3.3

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

19 | HazoBute Bce 0a30BbIe auHHBIC TPEOOpa30BaHUS YK-6.Y.2

20 | IlpuBeaure npumep npeoOpa3oBaHusi 00bEKTa HA IUIOCKOCTH, HE YK-6.Y.2
spisitonierocs adGuHHBIM

21 | Kakue npeoOpa3oBaHUs HA3bIBAIOTCS YKBUBAJICHTHBIMU OIIK-2.3.1

22 | Uto Takoe OAHOPOIHAS KOOpIMWHATA U JUIA Yero oHa HykHa B ad¢unupix | OIIK-2.V.1
npeoOpa3oBaHUSIX

23 | Yrto Takoe maTpuIla BepIIHH 00bekTa. Kak mpaBuIbHO COCTaBUTH U YK-2.3.3
3armMcaTh MaTpUIly BEPIINH

24 | Kak nomy4yuTs 00J1aK0 TOYEK U OCTPOUTH U3 Hero 3D-mozens OIIK-2.B.1

25 | [IpunHnmn paboTel hoTorpaMMeTprur OIIK-2.B.1

26 | Kak ¢hopmupyercst MOBEpXHOCTh B TMHEWHOW KapKACHON MOICIH OIIK-2.V.1

27 | Kakas TeopeMa JISKUT B MaTEMaTUYECKOM OCHOBE CITJIalfHOB YK-2.3.3

28 | U3 gero cocrout kpuBas besne YK-2.B.3

29 | Kakue onepauuu HCIOJIb3YIOTCS ISl IOJIYYEHHUS TBEPAOTEIBHBIX OIIK-2.B.1
TpéxmepHbIx Mozeneit B CAD-nakerax

30 | OmpenencHue u XapakTepHasi 0COOCHHOCTH [[TaTOHOBBIX TelT OIIK-2.3.1

31 | B uém ornmune moaeneit B-REP ot monuronansHeIx Mojeneit YK-6.Y.2

32 | HazoBuTe OCHOBHBIE TIOTUYECKUE ONIEPAIIMA KOHCTPYKTUBHOM OJI0YHOM YK-2.B.3
reOMEeTpUH

33 | ®opmar nanHbix FP32, ero ocobenHoctu OIIK-2.3.1

34 | llepeuncinre NpsIMOYTOJIBHBIE aKCOHOMETPUYECKHE ITPOEKIMY, B 4eM UX | YK-6.V.2




pasiiniue

35 | B uém oTnmuue napauienbHOro MPOSHUPOBAHUS OT IIEHTPAIHLHOTO OIIK-2.B.1
36 | Uto Takoe K03 PHUIMEHT NCKAKEHUS IPOCKIIUHU, KaK €r0 pacCYUTaTh OIIK-2.V.1
37 | Kakue yron HakjoHa KapTUHHOM IMJIOCKOCTH U KO3 durmeHt uckaxenus | OIMK-2.3.1
XapaKTepHBbI ISl K30OMETPUU
38 | HazoBute u oxapakTepu3yiTe ABE CTAHAAPTHBIE KOCOYTOJIbHBIE YK-6.Y.2
POEKLINU
39 | HazoBure Tpu pa3HOBUJHOCTH MEPCIEKTUBHBIX MPOEKLIUI OIIK-2.Y.1
40 | V3 gero ckiaapIBaeTCs IBET JIFOOOW MMOBEPXHOCTH OIIK-2.B.1
41 | Kakue KIeTKM OTBETCTBEHHEI 3a CIIOCOOHOCTH YEJI0BEKA BUIETH VYK-6.Y.2
42 | Kakoii cBeT ueiaoBeK Ha3bIBAET "BUAUMBIM CBETOM" YK-6.Y.2
43 | YUro Takoe TpeyroibHUK MakcBesia, Kak OH BBITJISLAUT OIIK-2.3.1
44 | Yto o3nauarot OykBel C, M, Y u I yero ucrnonb3yercs Kiod K B OIIK-2.3.1
1BeToBOM Mozenu CMYk
45 | YUro mokaseiBaet npetoBas CIE-muarpamMma, U 4ero oHa IpUMEHSeTCs YK-2.3.3
46 | Kak ompenenseTcs 1BeT B 1iBeTOBbIX Monessix HSB/HSL YK-2.3.3
47 | Kakue cyuiecTBYIOT BapUaHThI 3anucy 1isera B mojenu RGB VYK-2.B.3
48 | UTo MOXET POU30MTH € JIyIOM CBETa MPH IOIMAJTaHUH Ha IIOBEPXHOCTh YK-6.Y.2
49 | Kakue jTy4n Ha3bIBalOTCS IEPBUUHBIMU U BTOPUYHBIMU YK-6.Y.2
50 | B uem ocobeHHOCTh M HY3HOTO paccerBaHus (OTPaKESHHUs) CBETa YK-6.Y.2
51 | Kakue BekTOpa UCHOB3YIOTCA IpU pacuére nudy3HOro oTpakeHus OIIK-2.V.1
JlambGepTa
52 | B uem cyth MeTona 3akpammBanus ['ypo YK-2.B.3
53 | Jli1st uero uCmob3yoTCsl HOpMalld BEPIINH U HOPMaJIM TpaHe OIIK-2.B.1
54 | U3 kakux TpEX IBETOB COCTOMUT wieiaep Poura VK-6.Y.2
55 | B uem paznuia Mexay Mojaensmu 3akpaiiuBanus bivana u @onra YK-2.3.3
56 | Uro Takoe KopHeckas KopoOka, IS 4ero OHa UCIIOIb3YyeTCs YK-2.B.3
57 | YUro nokaspiBaet JJPO (BRDF) koHKpeTHOTO MaTepuaia OIIK-2.3.1
58 | OOmmii puHIMIT PaObOTHI TPACCUPOBKH JTydeh OIIK-2.B.1
59 | Jlsst uero B anroputme Msnyuarensaoctu (Radiosity) ucmnonb3yrorcs OIlK-2.3.1
MaT4u MOBEPXHOCTH
60 | OcobeHHOCTH MPOIETypHBIX (TapaMeTPUUECKHX) TeKCTyp B cpaBHeHHH ¢ | YK-2.3.3
pPacTpOBBIMH TEKCTYpaMH
61 | Kakue cucteMbl KOOpAMHAT UCTIOIB3YIOTCS MpU paboTe ¢ TEKCTypamMu OIIK-2.¥.1
62 | Uro Takoe "TekcTypHas pa3BEPTKA" U TS 4ETO OHA MPUMEHSIIETCS OIIK-2.B.1
63 | Ha uém ocHOBaH NpUHIUII pesibe(hHOTO TeKCTypupoBaHus (Bump OIIK-2.B.1
Mapping)
64 | Yem kapTa BBICOT OTIIMYACTCS OT KaPThl HOpMAJICH OIIK-2.V.1
65 | Ha kakux mocrynarax 6asupyercs Gu3n4ecKu-KOPPEKTHBINA PEHICPHHT OIIK-2.3.1

(PBR)




66 | HazoBure ocHoBHbIe kapThl PBR-MaTepuana OIIK-2.B.1
67 | 3amaya TpUAHTYISAIUN YK-6.Y.2
68 | Kak npoBepuTh TPHAHTYJISILIUIO HA COOTBETCTBHE KpUTEpHIo JlenoHe YK-2.B.3
69 | Ocobennoctu TpuaHrysinuu Jlenone OIIK-2.V.1
70 | Kakue anropuTmsl MO3BOJISIOT MPOUHAEKCHUPOBATH TOUKH MEPE]T OIIK-2.3.1
HOCTPOCHUEM TPUAHTYJISIIUH
71 | Jlsst uero Hy>KHO BBITIOJIHSATH OTCEUYEHHUE 110 OKHY BBIBoa (Viewport) OIIK-2.B.1
72 | Kakas joruueckas oneparys o3BoJsieT ONpeIeTuTh BUTUMOCTh YK-2.B.3
OTPE3KOB Ha FKpaHe B anroputme Caszeprenaa
73 | Kakue aroputMbl yianeHusl HeBUAMMBIX pEOoep U rpaHeil paboTaror B OIIK-2.V.1
MIPOCTPAHCTBE U300PaAKCHHSI
74 | I kakux 0OBbEKTOB MPUMEHHUM AJITOPUTM IUIABAIOLIET0 FOPU30HTA YK-2.B.3
75 | Kakyto 3amauy pemaet anroput™ Z-0ydepa OIIK-2.B.1
76 | Kakue oneparnuu (1ocjie10BaTeILHO) BHIIOTHSIIOTCS Ha reomeTpudeckoin | YK-6.Y.2
craguu 3D-koHBeliepa
77 | Jlns gero mpou3BOAUTCS MPOIIECC pacTEPU3AIIUN OIIK-2.3.1
78 | Uto Takoe "meiep”, kakue ObIBAIOT IIEHIEPbI OIIK-2.B.1
79 | OyHKIMYU TUKCEIbHOTO 1Ielaepa VK-2.3.3
80 | dyHKIMM BEpIIMHHOTO IIekaepa YK-2.3.3
81 | 3agaum Gnoka pactpoBsix onepaiuii (ROP) rpaduueckoro nponeccopa YK-2.3.3
82 | OrnnunTensHbIe 0COOEHHOCTH KOHBeHepa mokosenus DirectX 10 OIIK-2.3.1
83 | Bamaum texcrypHoro moayJst (TMU) rpadudeckoro mpoueccopa OIIK-2.3.1
84 | IlpnunHbl BOBHHUKHOBEHHS anbsicunra (nectHudHoro 3¢ pexra”) OIIK-2.V.1
85 | Cytb paboTsl KpaeBoro anropurMa criaxuanus MSAA OIIK-2.B.1
86 | B uem ornnuune OunuMHEHHON QUIbTpALK OT TPUIIMHEHHOMN OIIK-2.V.1
87 | OcoOGeHHOCTh AaHM30TPOITHOM (PHITBTpAIHH YK-2.3.3
88 | Uro Takoe BHIOOPKA (COMILIMHT) THKCEIa OIIK-2.3.1
89 | Idns xakux 3amau npuMensiercs 0ydep tpacdapera (Stencil Buffer) OIIK-2.3.1
90 | Yro Takoe anbda-cmemmBanue (Alpha Blending) YK-2.3.3

Bomnpocsr (3amaun) s 3adeta / qudd. 3adera npeacTaBieHs B Tadimie 16.

Tabmuma 16 — Bonpocsr (3agaun) aiist 3aueta / mudd. 3agera

Ne i/

Kon

Ilepeyenn BonpocoB (3axa4) 1 3adera / audd. 3adera
p p (3ana1) 1 Auhd HHIUKATOPA

VY4eOHbIM IJIAHOM HE MPETyCMOTPEHO

[lepeueHp TeM s KypCOBOTO MPOEKTHPOBAHHUSA/BBIIIOIIHEHUS KYPCOBOH pabOThI
npeAcTaBieH B Tadymie 17.

Tabnuma 17 — [lepedeHs TeM it KypCOBOTO IPOEKTHUPOBAHUS/BBIIIOJIHEHHSI KYPCOBOK PaOOTHI

Ne i/m

IIpuMepHBIii epeYeHb TeM I KyPCOBOI0 NNPOEKTHPOBAHM SI/BHINIOJTHECHU S




KYPCOBOii padoThl

Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO

Bompockl mnsi mpoBeleHMsT TMPOMEKYTOYHOM aTTeCTalld B BHJAE TECTUPOBAHHS
npeacTaBieHsl B Tabnuie 18.
Tabnuna 18 — [IpumepHbIil mepeueHs TeM BOIIPOCOB ISl TECTOB
Ne . Kon
IIpuMepHbIii epevyeHb TeM BONMPOCOB /1JIsl TECTOB
n/n HHIMKATOpPAa
1 | IlpounTaiiTe TEKCT U BHIOCPUTE OAUH NPABHJILHBIN OTBeT. YKaxure, | YK-2.3.3
KaKYI0 3aJa4y BBINOJIHAET alroput™ Z-0ydepa.
1. Orceuenue GpparMeHTOB, 3arOPOKEHHBIX JPYTUMH 0OBEKTaMU
CLICHBI
2. Otceuyenue pparMeHTOB, BHIXOAIINX 3a IPAHUIIBI OKHA IPOEKIIUN
3. OtceuyeHne MMHUH, BEIXOASAIINX 32 TPAHUIBI OKHA TIPOCKITUH
4. COopka NOJUTrOHOB U3 JIMHUHN
5. IlpumeHeHHe CriaXxuBaHUs K rpaHUIlaM 00BEKTOB
2 | IIpounTaiiTe TeKCT U BbIOepHUTE NPaBUIbHBIE 0TBeThbl. Onpenennure YK-2.3.3
1[B€Ta, KOTOPBIE BXOJAT B cyOTpakTUBHYI0 Mozeab CMY (k).
1. Tonybon
2. Yépublit
3. TlypmypHsrii
4. XKénreiit
5. KpacHhpiii
6. 3enéHsrii
7. benbrit
3 | IlpouuTaiite TeKkcT U BbIOepHuTe NpaBUJIbHbIE 0TBeThI. Boibepure Te | YK-2.3.3
00BEKThI, KOTOPbIE UMEIOT TOBEPXHOCTHYIO MO/IEb F€OMETPUIECKOTO
NpeICTaBIICHNUS.
1. B-rep cdepa
2. 18-yrospHas MmoJIMTrOHAJIbHAS TPHU3Ma
3. Cdepa, 3a1anHast MaTEMaTHYECKUM ypaBHEHHEM 2 MOPsAKa
4. BoxcenbHblii Ky0
5. ®paxTanbHbIi TPEYTrOJbHUK
6. [I-00pa3Hblif 0OBEKT, MOTYUYESHHBIN MPUMEHEHUEM JIOTHYECKOM
oneparu XOR
4 | IIlpouuTaiiTe TEKCT U Bbl0EpPUTE NPABUJIbHBIE OTBEThI. Y KaXKUTE, YVK-2.3.3
KaKHe U3 ePEUNCIICHHBIX OTNepaIiii OTHOCITCS K ad)(hUHHBIM
peoOpa3oBaHUsM.
1. Tlepememenue
2. OrtpaxeHnue
3. Ckoc
4. MacmrabupoBaHue
5. Uzrub
6. BrmaBnuBaHue
7. VHBepTUpOBaHME HOpMAJICH
8. Bpamenue
5 | IIpouunTaiiTe TEKCT H BblI0epHTE OMH NPABUIbHBIN 0TBeT. YKaxute | YK-6.V.2

CHUCTEMY KOOpPJIMHAT, KOTOpasi MIPUMEHSETCS B KOMITbIOTEPHOU rpaduke




AJII TIOCTPOCHUA MO,Z[GJ'IGIZ 0OBCKTOB.

[IpssMonuHENHas IPAMOYTOJIbHAs
IIpssMonuHeNHas KOCOyToabHas
ITonspHas nunuHApUYECKast
[TonsipHas chepuyeckas

5. KpuBonuneiinas OuneHTpruecKas

rponE

6 | [IpounTaiiTe TEKCT U BbIOEpHUTE OAMH MPABUJILHBII OTBET. YK-6.Y.2
Omnpenenute NPUHLMIL, KOTOPbIH JIEXKUT B OCHOBE PEIbEPHOIO
tekctypupoBanus (Bump Mapping).
1. CwmemeHust HopMalIu K TOBEPXHOCTH
2. CwMenieHus HOpMaJH K BEpIINHE
3. CwMerieHus BeplIMH NOJIUIOHA MO0 BEPTUKAIBHOM OCH
4. CMmemmMBaHus 1IBETOB MaTepHasa
5. Ilpumenenus Anbda-kanana
7 | IIpounTaiiTe TEKCT U BbIOEpHUTE OUH NPABUJIBHBIN O0TBeT. YKaxure | YK-6.Y.2
(dbopmaT JaHHBIX, KOTOPBINA BbI OBl MCIIOJIB30BANIN ISl OTIPEIEIICHUS
koopauHaT 3D-00beKTa B MPOCTPAHCTBE.
1. Henouncnennsiii (Integer)
2. Jlormueckwuii (Boolean)
3. C muraBatomieii 3amnsitoid oguaapHoi TounoctH (FP32)
4. C nnasaromiei 3ansaToi nBoiHoi TouHoctu (FP64)
5. Bemectennsiii (Real)
8 | IpouuTaiiTe TEKCT U BbIOEpHUTE OMH NPABUIbHBIN 0TBeT. Kakoii VK-6.Y.2
croco0 MoJIeIpoBaHust OyIeT ONTUMAIBHBIM C TOYKH 3pEHHs 3aTpat
BPEMEHHU U BBIYHUCIIUTEIBHBIX PECYPCOB IIPU CO3IaHUU MOJIENIN Ba3bl B
penakropax 3ds Max/Blender/Maya.
1. Vcnonwp3oBaTh NPUMUTHUB "Tapajienenumne]] ¢ AalbHEeUIINM
pEelaKTUPOBAHUEM BEPILIUH 110 KOOPAUHATAM
2. Vcnonb3oBath KpuBYyI0 be3pe u onepainuio BpameHus
3. Hcnonb3oBath ABe KpuBbIe be3be 1 onepaiuio co3iaHus Teja mno
OIOPHBIM CEYEHUSIM
4. Hcnonb30BaTh JIOTUYECKYIO ONEPALMIO 'BbIYMTAHUE ' IS
OPUMUTHUBOB "'Mapauienenumnen’ u "top"
5. Hcnonb3oBate npuMuTHB "cepa" 1 UHCTPYMEHT "KUCTh" JUis
PYYHOTO 100aBICHHS MTOJUTOHOB K TEOMETPHH Chephl
9 | IpouuTaiiTe TEKCT U Bbl0epHTE OAMH NPABUJIbHBIN OTBeT. YKaxute, | YK-6.V.2
Kakas XapaKkTepHUCTHKa TeKCTyphl 0003Hauaercs OykBamu UV.
1. rnyGuna nBera
2. pa3Mepsl (AIMHA/IIUPUHA)
3. TPO3pavyHOCTH/HENPO3PAuYHOCTD
4. yroi moBopoTa
5. BEJIMYMHA MacIITaOWPOBAHUS
10 | IIpouuTaiiTe TeKCT U BbIOepUTE NpaBuJbHbIE 0TBETHI. [Iepeunciaute | YK-6.V.2

OCHOBHBIE KapThl, BXOsIINE B cocTaB (pusnueckoro marepuaia PBR.

1. Ans6eno (Albedo)

2. Mertammunocts (Metallic)

3. llepoxomatocth (Roughness)

4. Paccesunbiii cBet (Diffuse)

5. 3epkanbHoe oTpakeHue (Specular)




11 | IlpouuTaiiTe TeKCT M BbIOepUTe OAUH NPABUJILHBINH O0TBeT. Ykaxute | YK-2.B.3
uHCTpyMeHT B Blender, koTopslii Mcnionb3yeTcst Ui CO31aHMs IIJIaBHOTO
nepexoaa Mexay IByMs WiH Oosiee BepIinHaMu, pEOpamMu WK IPaHsIMH.
1. Knife Tool
2. Bevel Tool
3. Smooth Tool
4. Subdivide Tool
5. Loop Cut Tool
12 | lIpouuTaiiTe TeKCT U Bbl0epuUTE NpaBUJIbHBIE 0TBeThI. [lepeuncnure, | YK-2.B.3
KaKHe U3 CICAYIONMX HHCTpyMeHTOB Unity HCIIONB3YIOTCS ISl pabOoTHI C
Ul (monb3oBaTenbckuM UHTEPhENHcOoM).
1. Canvas
2. TextMeshPro
3. EventSystem
4. Particle System
5. RectTransform
6. NavMesh
13 | IlpouuTaiiTe TeKCT M BbIOepUTe OAUH NPABUJIBLHBIH O0TBeT. YKaxute, | YK-2.B.3
Ha KaKoW Mo3uIuu B MaTpuile ahGUHHOTO npeodpazoBanus T (Marpuiia
MEePEHOCA) HaXOAUTCS 3HAYCHHE CMEIICHUS 1Mo ocu X — JsIMO1a.
1. mepsas cTpoka, 3 cronben
2. BTOpas CTPOKa, BTOPOH cTonoOer
3. TpeThs CTPOKa, NEePBbIi CTOIOCI]
4. Tperhs CTpOKa, TPETUH cTonber
14 | IlpouuTaiiTe TEKCT U Bbl0epuTe NpaBuJbHbIe 0TBeThI. [lepeunciaure | YK-2.B.3
oTiepalyu, KOTOPhIe MOKHO BBITIOJIHUTH B pekuMe penakrupoBanus (Edit
Mode) B 3D-penakTope Blender.
1. sKcTpynupoBaHuE BEPIIMH, pEOEP WU TPaHEH
2. no06aBlIeHHE MAaTEPUANIOB K OOBEKTY
3. cOo3/1aHMe HOBBIX BEpIIMH C OMOLIbIO HHCTPYMEHTa Spin
4. HacTpoWKa OCBEIICHUS CIIEHBI
5. crinaxxuBaHHe reoMeTpuu ¢ momoiipio Subdivide
6. npumeHenue Momudukaropa Mirror
15 | IIpouuTaiiTe TEKCT ¥ BbIOEpPUTE OJMH NPABUIbHBINH 0TBeT. YKakure | YK-2.B.3
moaudukaTop B Blender, ucrosib3yeMbli 171 CO3IaHUS MAaCCHUBA KO
00BEKTa ¢ BO3MOXXHOCTBIO MX CMEILICHHUS, BPALICHUS WIIN
MacImTabupoBaHuUs.
1. Mirror
2. Array
3. Subdivision Surface
4. Solidify
5. Boolean
6. Bevel
16 | IlpouuTaiiTe TeKCT M BbI0epUTe NPaBUJIbHBIE 0TBeTbl. Onpeenure, OIIK-2.3.1

KaKHe U3 MePEUUCICHHBIX aJITOPUTMOB OTHOCATCS K TII00aIbHOMY
OCBEIICHHUIO.

1. TpaccupoBka myueit

2. Merox u3ny4arebHOCTH

3. DOTOHHBIE KapTHI




4. 3arenenue no ®oury
5. Merton JlambGepTta

17

IIpounTaiiTe TeKCT U BbIOEPHUTE OMH NPABUJIbHBIN OTBET. YKaXHUTE
UMs YIEHOTO0, IIPEUIOKUBIIETO MOIEb JU(PPY3HOT0 OTpaKEHUs! CBETa.
1. Worann I'enpux JlamGept
2. By Tonr ®@onr
3. xeitmc @. bauan
4. Awnpu I'ypo

OIIK-2.3.1

18

IIpounTaiiTe TEeKCT U BbIOEPHUTE OAMH NPABUIbHBIN OTBET. YKaXHUTE
Ha3BaHUE BEKTOPA, 3aJAOLLETO MOJ0KEHUE TOYKH B IEKAPTOBOM CUCTEME
KOOPAMHAT OTHOCUTEJIbHO Hayajaa KOOpAUHaT.

1. Pagmyc-BekTop

2. Opr

3. Hynesoii myu

4. BexTop-HOpMalb

5. CB0OOIHBIN BEKTOP

OIIK-2.3.1

19

IIpounTaiiTe TEKCT U BbIOEPHUTE OAMH NPABUJIBHBIN 0TBET. YKaXUTE
crocob pacuéra r1o6anbHOTO OCBEIICHNUS, TPH KOTOPOM yUHUTBIBACTCS
MEPEHOC PHEPTUU OT OJJHON OBEPXHOCTH 0OBEKTA K IPYyTroil U
BBITIOJIHSICTCS 3aKOH COXPaHEHHS YHEPTHN?

1. Ray Tracing
2. Radiosity

3. Ray Casting
4. Path Tracing

OIIK-2.3.1

20

IIpounTaiiTe TeKCT U BbIOEPUTE OJMH NMPABUIbHBbIH 0TBeT. OTMETHTE
¢dynkumio Tecta Tpadapera (Stencil), BBIOTHIEMOro Tpa@uuecKium
MPOIIECCOPOM TIPH MOCTPOSHUH N300PaKEHHS.

1. KoppekTHast OTpUCOBKA MPO3PAYHBIX U MOTYIPO3PAYHBIX

00BEKTOB

Ornpenenenue NpsMOYTroJbHOM 00J1aCTH pEHIEPUHTa Ha dKpaHe

3. VYcrpanenue HeONPEACIEHHOCTH TP BU3YyTU3aIIUU
HAaKJIQ/IBIBAIOIIMXCA IPYT HA JApyra MOJIUTOHOB

4. CpaBHEHHE NUCTAHIIMU OT KaMEphI J0 KaXKI0T0 MOJUTOHA U
oTOpacbIBaHUE 3aCIIOHEHHBIX TTOBEPXHOCTEN

no

OIIK-2.3.1

21

IIpounTaiiTe TeKCT U BbIOEPHUTE NPABUIbHBIE 0TBeThI. OnipeenuTe,
QJITOPUTMBI, KOTOPBIE PEIIAOT 3aJa4y YJAJICHNsI HEBUJUMBIX 2JIEMEHTOB
B [IPOCTPAHCTBE N300PAKEHHUSI.

1. Aunroputm PoGeptca

2. AnroputMm Beiinepa-AiizepTrona

3. ANTOpUTM IUIaBaIOIIETO TOPU30HTA
4. AAroput™ Xym0oKHHUKa

5. Aunroput™m Z-Oydepa

6. Anroputrm Karmymma-Knapka

OIIK-2.V.1

22

IIpounTaiiTe TEKCT U BbIOEPHUTE OMH NPABUIbHBIN OTBET. YKaXUTE
napameTp, KOTOPBIH ONpeieNsieT KOJIMISCTBO CBETOBBIX JTYUEeH,
YUUTBIBAEMBIX IIPH PACYETE OCBEIICHUS CIICHBI.

1. Resolution (pa3pemienue)

2. Samples (KOJUIECTBO BEIOOPOK)

3. Subdivision (mogpa3nencHme)

OIlIK-2.¥.1




4. Texture Filtering (¢pumpTpanust TEKCTyp)
5. Depth of Field (rmy6una pe3koctn)

23 | IlpounTaiiTe TeKCT M BbIOEpUTE OUH NPAaBUJIBHBIN 0TBeT. YKaxkute | OIIK-2.V.1
METO/], KOTOPBbIM MO3BOJIIET YCKOPUTh BU3YaIM3aLUIO CLIEHBI 3a CUET
NPEBAPUTEIILHOTO BBIUMCIIEHUS OCBEIIECHUSI.

1. Ambient Occlusion (¢hoHoBOE 3aTeHeHNME)

2. Baking (3amekanmue)

3. Motion Blur (pa3mbiTre B ABHIKCHHN)

4. Depth of Field (rmybuna peskoct)

5. Subsurface Scattering (moAmnoBepXHOCTHOE pacCEenBaHHE)

24 | IIpounTaiiTe TEKCT U Bbl0epUTE NPAaBUJIbHbIE OTBETbI. Y KaXKUTE OIIK-2.V.1
TEXHOJIOTUH, KOTOPBIE TIOMOTAIOT JIOCTUYh KOMIIPOMHUCCA MEXKITY
KaueCTBOM M CKOPOCTBIO PEHJICPUHTA.

1. LOD (ypoBHU AeTanm3aiumn)

2. ¢uibTpanus TeKCTyp

3. HUCHOJb30BAHUE MPOLEIYPHBIX TEKCTYP BMECTO PACTPOBBIX
4. TmobalbHOE OCBEIICHUE B PE€albHOM BPEMEHHU

5. TpUMeHeHHe TPACCHUPOBKU JIyuell KO BCeil cleHe

6. KelmMpoBaHUE OCBEIICHUS U TeHEeH

25 | IIpounTaiiTe TEKCT U BblOEpUTE NPaBUJIbHbIE OTBETbl. OTMETHTE TE OIIK-2.V.1
s dexTh MocTOOPadOTKH, KOTOPhIE MOTYT 3HAYUTEIBHO YBEIUIHUTh
BpEMsI PEHJICPUHTA TP HETPABMIILHOM UX ITPHMEHEHHH.

1. pasmbiTre B nemwkenun (Motion Blur)

2. cBeyenue (Bloom)

3. xpomaruyeckas abepparust (Chromatic Aberration)

4. (doHOBOE 3aTeHeHHE B 3KpaHHOM pocTpaHcTBe (SSAQ)
5. mosblenue peskoctu (Sharpening)

6. Tmy6una peskoctu (Depth of Field)

26 | IIpounTaiiTe TEKCT U BbIOEPUTE OMH NMPAaBUJIbHBINA 0TBeT. Kakoi OIIK-2.B.1
S3BIK IIPOrPAMMHPOBAHUS BBl OyZ€TE HCIIOIB30BaTh ISl HATTMCAHUS
MUKCENIBHOTO meiaepa nokoneHust SM 5.0.

1. AccemMbep rpaduyaeckoro mporeccopa
2. C#

3. HLSL

4. Python

5. JavaScript

6. Kotlin

27 | IlpounTaiiTe TeKCT M BbIOEpUTE OAUH NMPaBUJIbHbINA 0TBeT. Kakoit OIIK-2.B.1
PEXUM pEHIEPHHTA 110 YMOJIYaHUIO HCTIoNb3yeTcs B Blender st
co31aHus (poTopeanCTUYHBIX N300paKeHN?

1. Workbench
2. Eevee
3. Cycles
4. LuxCore
5. Octane
28 | IlpounTaiiTe TeKCT M BbiOepUTe NPaBHJIbHbIE 0TBeTbl. OTMETHTE OIIK-2.B.1

napameTpbl, KOTOpbIe MOXKHO HacTpouTh B Blender y Bcex uctounnkon
CBeTa.

1. uBer ucrounuka (Color)




2. WHTCHCHBHOCTH cBeta (Strength)
3. pasmep ucrovynuka (Size)
4. ¢opma ucrounuka csera (Shape)
5. Tenu (Shadows)
6. Tekcrypa cBera (Texture)
29 | IlpoumTaiiTe TeKCT M BbIOepUTe MpaBHJIbHbIE 0TBeThl. BoiOepuTe OIIK-2.B.1

TOJIKO BEpHBIEC YTBEPKICHUS O HACTpolike ocBelieHus B Blender.

1. HDRI-xapThl HCTIONB3YIOTCS JIs CO3JAHUST PEATUCTUIHOTO
OKPY>KaIOIIEeTO OCBEIICHHS

2. Sun Light nmuTHpyeT HarpaBIeHHBIN CBET, HAIPUMEP, OT COJTHIIA

3. Emission Shader MOeT UCIIOIB30BATHCS IS CO3TAHUS
CaMOCBETAIINXCA 00BEKTOB

4. Area Light He MoxeT OBITH KBaJpaTHOW WITU MPSIMOYTOJIEHON

dbopMmBI

Spot Light cozna€t y3kuii nyd cBeTa ¢ Y4ETKUMH IpaHHUILIaMU

6. OcaemieHue He BIAMACT HA BU3YAJIM3AIMIO TEHEH TPU
ucrnosp30BaHuu Eevee

o

30 | IIpounTaiiTe TEKCT U BbIOCPHUTE OJUH NPABUJIBHBIN oTBeT. YKaxure | OITK-2.B.1
KaHaJl TeKCTYpPBbl, KOTOPBIN OTBEYAET 3a MIMUTALIMIO HEPOBHOCTEH Ha
MIOBEPXHOCTHU 0€3 U3MEHEHHsI T€OMETPUHU.

Diffuse
Specular
Bump
Subsurface
Transmission

SARE SR A

WHCTPYKIIMK U CUCTEMA OIICHUBAHUS TECTA.

Tect npoBomutcst B cucteme LMS I'VAIT (https://Ims.quap.ru/). Tect MOXeT MpUMEHSITHCSI
B KaueCTBE CPEJICTBA MPOBEICHHS MPOMEKYTOYHOM aTTecTaluy (BO BpeMsl 9K3aMeHa), TaK U JUIS
MPOBEJICHHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH MIIM KOHTPOJISI OCTATOYHBIX 3HAHHU.

CucremMa OLleHUBAHUS TECTOBBIX 3alaHUil oKa3aHa B Tadimne 18.1.

Tadmuma 18.1 — CucreMa OlleHMBaHUS TECTOBBIX 3aIaHUN

Ne Yka3zanus no oneHNBaHUIO Pe3ynbTaTr OleHMBaAHUSA

(6a/IBI, MOJTyYeHHbIE 32 BHINOJIHEHHE \
XapPaKTePUCTHKA NPABUJIBHOCTH O0TBETA)

1 3agaHue 3aKpbITOrO TUMA Ha [TosHOE coBnazieHNEe ¢ BEPHBIM OTBETOM
YCTaHOBJICHUE COOTBETCTBUS olieHnBaeTcs 1 06amioM, HEBEpHBIM OTBET
CUUTAETCS] BEPHBIM, €CJIU wiu ero orcyrcrBue — 0 6amioB (Jinbo
YCTAHOBJICHBI BCE COOTBETCTBUS YKa3bIBaCTCS «BEPHO» \ «HEBEPHOY)

(TTO3UIMK U3 OJTHOTO CTOJIOA BEPHO
COTOCTABIICHBI C TIO3ULUSMU JIPYTOro
CTOJNIOIIA)

2 | 3agaHue 3aKpBITOTO THIIA Ha [TonHOE coBMaseHne ¢ BEPHBIM OTBETOM
YCTaHOBJIEHUE MOCIIEIOBATEILHOCTH olleHuBaeTcs 1 6amiom, eciiu TOMmyIIeHbI
CUMTAETCSl BEPHBIM, €CIIU MPABUILHO OLIMOKHU WK OTBET OTCYTCTBYeET — ) GasioB
yKa3aHa BCS IMOCJIEI0BATEIbHOCTh (7100 yKa3bIBACTCS «BEPHOM\ «HEBEPHO»)

uudp



https://lms.guap.ru/

3 | 3amaHne KOMOMHUPOBAHHOTO THTIA C ITonHoe coBmaieHNe C BEpHBIM OTBETOM
BBIOOPOM OZIHOTO BEPHOI'O OTBETa U3 | OLIEHHMBaeTcs 1 GayioM, HEBEpHBINH OTBET
YETHIPEX MPEAIOKCHHBIX 1 i ero orcyrcrue — 0 6amioB (1u60
000CHOBaHMEM BbIOOpA CUMTACTCS YKa3bIBACTCS «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CJIM MPABUILHO yKa3aHa
Qpa ¥ NpuBeIeHbl KOHKPETHBIE
apryMeHTBl, UCTIOIb3yeMble IpU
BbIOOpE OTBETa

4 | 3agaHue KOMOWHUPOBAHHOTO THIIA C [TonHoe coBmajieHNe ¢ BEpHbIM OTBETOM
BHIOOPOM HECKOJIbKUX BaPHAHTOB olleHHBaeTcs 1 6amiom, eciu 10y eHbI
OTBETAa U3 MPEJIOKEHHBIX U OLIMOKHU WJIK OTBET OTCYTCTBYeT — ) OasioB
pa3BepHyTHIM 00OCHOBaHUEM BbIOOpa | (JIMOO YKa3bIBACTCS «BEPHOM\ KHEBEPHOY)
CUMTAETCS BEPHBIM, €CIIN IIPABUIILHO
yKa3aHbl HUGPHI U IPUBEICHBI
KOHKPETHBIE apTyMEHTHI,

UCIIOJIb3yEMBIE ITPU BBIOOpPE OTBETOB
5 | 3agaHue OTKPBITOrO THIIA C IIpaBuiIbHBIN OTBET 3a 3a/1aHKE

pa3BEPHYTHIM OTBETOM CUMTAETCSA
BEPHBIM, €CJIM OTBET COBIAJAET C
STAJIOHHBIM 10 COAEPKAHUIO U
MIOJTHOTE

OIICHMBAETCs B 3 0ajuia, ecii A0MyIIeHa
oJtHa OIMOKa \ HETOUHOCTh \ OTBET
MpaBUJILHBIN, HO HE TTOJIHBIN - 1 Oasn, ecinu
nomyiieHo oonee 1 ommoOku \ oTBeT
HETpaBWIbHBIN \ 0TBET oTcyTcTBYeT — 0
0ai1oB (JTIUOO yKa3bIBACTCS «BEPHOM\
«HEBEPHOY)

I/IHCTp}/KI_II/ISI 110 BBIIIOJIHCHHUIO TECTOBOI'O 3aaHHUA HAXOOUTCA B Ta6J'II/II_IC 18.2.

Tabnuna 18.2 - UHCTpyKIus O BBIOJIHEHUIO TECTOBOTO 3a/1aHUs

Ne Tun 3aganus HNucTpykuus
1 | 3ajaHue 3aKpbITOrO TUMA HA [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJIEHUE COOTBETCTBUS COOTBETCTBHE.
K xaxxnoit mo3uium, JaHHOM B JICBOM
CTONIOIIe, MOA0EPUTE COOTBETCTBYIOIIYIO
MTO3UIINIO B TIPABOM CTOJIOIIE
2 | 3agaHue 3aKpbITOrO THIIA HA [IpounTaiiTe TEKCT U yCTAHOBUTE
YCTaHOBJIEHUE TOCIIE0BATEILHOCTH MOCJIE/I0BATEIbHOCTh
3anuiuTe COOTBETCTBYIONIYIO
MOCIIeZIOBATEILHOCTh OYKB CJIeBa HAMIPABO
3 | 3amaHue KOMOMHHPOBAHHOTO THUTIA C [IpounTaiiTe TeKcT, BRIOEPUTE MPABUILHBII
BBIOOPOM OIHOTO BEPHOTO OTBETA U3 | OTBET U 3aMHUIINTE apryMEHTHI,
YeTbIpeX MPEAI0KEHHBIX U 000CHOBBIBAIOIINE BBIOOP OTBETA
o0ocHOBaHHEM BbIOOpa
4 | 3agaHue KOMOWHUPOBAHHOTO TUIIA C [IpouwnTaiite TEKCT, BEIOSPUTE TIPABUIIbHBIC
BBEIOOPOM HECKOJIbKUX BApPUAHTOB BApUAHTHI OTBETA U 3AIUIIUTE apTyMEHTHI,
OTBETA U3 MPEUIOKEHHBIX U 00OCHOBBIBAIOIINE BHIOOP OTBETOB
pa3BepHYTHIM 00OCHOBaHHEM BBIOOpA
5 3ajaHne OTKPBITOTO THUIIA C [IpounTaiiTe TEKCT U 3aMUIITUTE

Pa3BEpHYTHIM OTBETOM

pa3BepHYTHIN 000CHOBAHHBIN OTBET




[lepedyeHb TeM KOHTPOJBHBIX PAOOT MO AUCHUIUIMHE OOYy4YarolUXcs 3a04HON (OpMbI
oOydeHus1, TIpeIcTaBIeHBI B Tabmie 19.

Tab6muna 19 — [MepedeHb KOHTPOIBHBIX PadbOT

Ne ni/nn IlepeyeHb KOHTPOJIBLHBIX PA0OT

1 AddunHbIe TpeoOpa3oBaHMs HA TUIOCKOCTH. M1300pa3uTh MIOCKYI0 r€OMETPUUECKYIO
¢urypy corimacHo MHIUBHIyaJIbHOMY BapHUaHTy 3aJaHus, 3aJaTh MaTpHILy €€
KOOpAMHAT M IPY OMOIIY MaTPUYHBIX ONIEPAaTOPOB BBHITIOIHHUTH TPH ad(UHHBIX
npeoOpa3oBaHus, YKa3aHHBIX B HHMBHyaJbHOM BapUaHTE 3aIaHUS.

2 [Toctpoenue oprorpaduueckux npoekuuid. B 3D-penakrope HapucoBaTh TPEXMEPHYIO
¢burypy coriacHO MHAWBUYaJIbHOMY BApUAHTY 3aJaHUs U 3aIMcCaTh MATPUILy €€
koopauHat. [TocTpouts oprorpadguyeckyro NpoeKIH0 Ha IIOCKOCTb, MapaIeIbHY 0
yKa3aHHOW B MHIMBHIyaJlbHOM BapuanTe riockocTu (X0Y, X0Z unu Y 0Z).
[TpuMeHuTh MaTpUILLy IPOSLIUPOBAHUS.

10.4. Metoauueckue  MaTepHuaibl,  ONpPENENAIONMEe  MPOLEAYpbl  OLCHUBAHUS
WHAMKATOPOB, XapaKTEepPU3YIOIIMX JTamnbl (OPMUPOBAHUS KOMIIETEHIIMM, cojepx arcs B
JOKaNbHBIX HOpMaTuBHbIX akTax ['YAII, periaMeHTHpYIOUMX TOPSAOK U MPOLEAYpPY
NPOBE/ICHUS TEKYIIET0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu o0yJyaromuxcs
I'VAIL

11. MeToauueckue yKazaHus JJsi 00y4arOIMXCH M0 OCBOEHHUIO M CLHMILIUHBI

HGHBIO AUCHUILIMHBI ABJIACTCA IMOJTYYCHHUE CTYACHTAMUA HCO6XOIII/IMBIX 3HaHPII>i, YMCHI/II\/'I u
HABBIKOB B 00J1aCTH CO3/IaHUS U OTOOPAKEHUS MOJIeIe TeOMETPHUUECKUX OOBEKTOB U
rpagu4IecKux N300pakeHUH TSl pa3paboTKH KOMIIOHEHTOB HH(POPMAIIMOHHBIX CUCTEM U
aInmnapaTHO-IIPOrPaMMHBIX KOMIIIIEKCOB.

11.1. MeTtoauyeckue YKa3aHusl [Jsl OOYYAIOIIUXCS MO OCBOCHHI0 JEKIHMOHHOIO
MaTepuajia

OCHOBHOE Ha3HA4YEHHUE JICKIIMOHHOTO MaTepHajia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIy0OKoe W SICHOE H3JIOKEHWEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOH JICKIIUU B
pamMKax AWCUHUIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
dbyHIaMEHTaIbHBIX TPOOJIEM JUCIUIUIMHBI, METOJO0B HAYyYHOTO TIO3HAHUS, HOBEHIIMX
JIOCTIKEHU HAyYHOW MBICIHA. B y4eOHOM mporiecce JIEKIHs BBITIOIHSIET METOI0IOTUYECKYTO,
OpPraHM3AIMOHHYI0 U UHDOPMAIMOHHYIO (YHKIMH. JIeKius pacKkpbhiBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0jacTu 3HaHUs, €€ MpoOJeMBbl, NaeT ILEeJbHOE MPEJCTABICHUE O JIUCIMIUINHE,
MOKa3bIBAET B3aUMOCBSA3b C APYTUMU AUCUUIIIIMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YYAIOIIMMCS JIEKIIMOHHOTO MaTepHaa:

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEJEIAETCS HEeJIEBOM YCTAHOBKOM K KaKIOW KOHKPETHOU TEME;

— TIOJy4EHHUE OIbITa TBOPUECKOI pabOThl COBMECTHO C MPEMNOABATEIEM;

— pa3BuTHE MPOPECCHOHANHHO-ACIOBBIX  KauecTB, JIOOBM K TpEAMETy |
CaMOCTOATEIILHOTO TBOPYECKOTO MBIIIICHHS

— TIOSIBJICHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOJMMOTO JUTIsl CAMOCTOATEIbHONU PadoThI,

— TOJy4YeHUE 3HAHUA O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha OymKaillline rofbl;

— HAyuyuThCAd METoaWYecKu oOpabaThiBaTh MaTepuan (BbLACTSATH TJIABHbIE MBICIH U
MIOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HX B Pa3IUYHBIX
(hOpMYyITHPOBKAX);




— HOJYYCHHUC TOYHOI'O TIOHMMAHUA BCEX HCO6XOI[I/IMI>IX TEPMUHOB U THOHSTHH.

JIeKIMOHHBIN MaTepuant MOKET COMPOBOKIATHCS IEMOHCTpAIMEH claiiioB U
HCIIOJIb30BAaHUEM PA3AaTOYHOTO MaTepHaia Mpu MPOBEJACHUH KOPOTKUX JUCKYCCUI 00
OCOOCHHOCTSIX MPUMEHEHHS OTJEILHBIX TEMATHK O AUCIUTUIHHE.

CT‘[)VKTVDa OpCaO0CTaBJICHUA JICKIIMOHHOI'O MaTcepuajia.

— H3noxeHue TeopeTUIeCKUX BOIPOCOB, CBSI3aHHBIX C pACCMATPUBAEMOW TEMOH;

— Omnmcanue METOJIOB M aJITOPUTMOB, PUMEHSAEMBIX JIJISl PEIICHHS 33124 KOMITBIOTEPHOMN
rpadukwy,;

— JlemoHCTpaIys IpUMEpOB PEIIeHUs 3a7a4 KOMITbIOTepHOU TpadukH;

— OO0oO0uIeHe U30KEeHHOT0 MaTepuaa,

— OTBeTHl Ha BOSHHUKAIOIIME BOIIPOCHI IT0 TEME JICKITHH.

11.2. MeTtoauueckue yKa3anus 1Jsl 00y4aroUIUXCs 10 YYACTHIO B CeMHHApax

He npedycmompeno yuebnvim nianom no 0auHoU oucyuniuHe.

11.3. MeToauyeckue YyKa3aHHUs JAJsl OOYyYAKIIUXCS MO NPOXOKIEHHI) NMPAKTHYECKHX
3aHATHH

He npedycmompeno yuebnvim nianom no 0aHHoU OUCyuniuHe.

11.4. Metoauuyeckue yKa3aHusl 1Jsi O0Y4alOUIMXCSl MO BBINOJHEHHIO J1a00pPaTOPHBIX
pador

B xoze BrInonHeHus 1abopaTOpHBIX pabOT 00yYaIOIIUICS JOJMKEH YIIIyOUTh U 3aKPENUTh
3HaHUs, MPAKTUYECKHE HABBIKU, OBJIa/IETh COBPEMEHHON METOIMKON U TEXHUKOM dKCIepUMEHTa
B COOTBETCTBHU C KBaTU(PUKANMMOHHONW XapaKTEPUCTUKOW oOydaromerocs. BeITomHeHHE
71a00paTOPHBIX PAOOT COCTOUT U3 HKCIEPUMEHTATbHO-TIPAKTUYECKOH, pacueTHO-aHATUTUYECKON
JacTel U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Beimonaenue nabopaTopHBIX PabOT OO0ydYarOMUMCS SBISETCS HEOTHEMJIEMON YacThiO
W3YyYEHUs JUCUUIUIMHBI, OINpeAensieMoll ydueOHbIM IUJIAaHOM M OTHOCHTCA K CpEACTBaM,
00ecreYrBaOLIIM pelIeHUEe CIeIyIOIMX OCHOBHBIX 3a/1a4 y 00y4arolerocs:

— MpUOOpETeHHEe HABBIKOB MCCIIEOBAHMS MPOIIECCOB, SBIEHUN U OOBEKTOB, U3yYaeMbIX B
pamMKax JaHHOW TUCIUILINHEI,

— 3aKpeIuleHHe, pa3BUTUE U JeTaju3alus TEOPETUUYECKUX 3HAHMM, MOJYYCHHBIX Ha
JCKIHSIX;

— TOJyYeHHEe HOBOHM MH(OPMAIIUH M0 U3y49aeMO JUCIUIIINHE;

— TPUOOPETEHHE HABBIKOB CAMOCTOSITEIIHHON pabOThI ¢ J1aOOPAaTOPHBIM O0OPYIOBAHUEM H
npudopamu.

38.,I[aHI/Ie )41 TDC6OB8.HI/I$I K MPpOBCACHHUIO Ha6ODaTODHLIX Da6OT

BapuaHnT 3amaHus 10 KaxAoH JiaboparopHoil paboTe OOydaromuics TOy4aeT B
COOTBETCTBMM C HOMEPOM B CHHCKE Tpynnbel u3 JlmuHoro kabunera oOydaromerocs ['YAIL
[Tepen mpoBeneHueM nabopaTopHOW pabOTHI  OOydYaromeMycsi CIeAyeT BHUMATEIHHO
O3HAKOMUTBCS C METOJIMYECKUMU YKa3aHUSMH 10 €€ BBIMOJIHEHHUIO. B COOTBETCTBUM € 33 JaHUEM
oOydJaromuiicss JOJDKEH TOJArOTOBUTh HEOOXOJWMBIC WCXOJHBIC MATEPUANbl, BBITIOTHUATH
YKa3aHHYIO IOCJIE0BATeILHOCTh JICHCTBUM, MOJIYYHTh TpeOyeMble pe3yiabTaThl, 0(QOPMUTH U
3alUTHTH OTYET IO JIabopaTopHOi padoTe.

Crpykrypa 1 dhopMa otyera 0 J1abopaTopHor padboTe

OTtyer o 1abopaTopHOI paboTe JOKEH BKIIFOYATh B C€0s: TUTYIBHBIN JIUCT, 1IEJIb paOOTHI,
BapUaHT 3aJaHus, ONHCAHUE TPOIECCa BBIMOJIHEHHS JabOPaTOPHON pabOThHI, MOIYyUYCHHBIC



pe3yJbTaThl, JONOJHEHHbIE CKPUHIIOTaMHU, U BbIBOABI. I1opoOHbIe TpeOoBaHMS K COJCPKAHUIO
1 0OpMIICHHIO OTYETA TIPUBEICHBI B KOHIIE KaX/I0T0 (haiina 3agaHus 1adopaTopHOU paboThL.

B otuere He cnenyer mucaTh OT IEPBOIO JIMLA, HapuMep, "5 co3gan npuMUTHUB..." WiIn
BO MHOXECTBEHHOM 4Hclie, Hampumep, "Mbl co3ganu npuMmuTuB...". BMmecto »3Toro
UCTIONB3yeTCsl 0e3MMYHOCTHAs (HOpMY H3JIO0KEHHS B HACTOSIIEM WM TIPOIIENAIIEM BPEMEHH.
Hanpumep: "llpumutuB Obul co3aaH mpu nomoiu uHcTpyMmeHta Create..." wiu "l[IpumuTus

co3aérces yepe3 OOKOBYIO ITaHEJIb MHCTPYMEHTOB. .."

TpeboBaunst kK 0hOPMIIEHHIO OTUETA O J1a00paTOPHOI padbore

ITo kaxxnoit 1abopaTopHON pabOTe BBHIOIHAETCS OTACIbHbIN OTYeT. TUTYIBHBINA JHCT
odopMIIIeTCsl B COOTBETCTBUM C I1abioHOM (oOpasiiom) mnpuBeneHHbIM Ha caiite ['YAII B
pasnene «HopmaruBhas moxymentanms» (https://quap.ru/regdocs/docs/uch). Crynenueckue
paboTel cnemyeT ohopMisaTh B cooTBeTcTBUHM ¢ TpeboBanmsamu ['OCT 7.32-2017 «CUBU/IL.
Otyer o HayuyHO-uccienoBatenbckoil pabore. CTpykrypa u npasmia opopmiieHus» u [OCT
2.105-2019 «ECK/I. OGmue TpeboBaHMs K TEKCTOBBIM JOKYMEHTAM.

MeTtoanueckue YKa3aHus 110 BBIIOJIHCHUIO J'Ia6ODaTODHBIX Da6OT

Meroandeckne yKazaHus JOCTyHmHBI oOywaromuMmcs B Jlnunom xkabunere ['YAIIL
(https://pro.quap.ru) B pasaene «Matepuanbly aucHUILUIUHBL «KoMmbrorepHas rpadukay.
[lepeyeHb METOIUUECKUX YKA3aHHA:

¢ MojenupoBaHHe CI0XKHBIX TPEXMEPHBIX clieH B makere 3ds Max: yue0.-mero. mocobue /
. A. bynrakos. — CII6.: 'VAIIL, 2021. - 199 c.

CDOKI/I cJadyn M OLICHKAa J'Ia6ODaTODHLIX Da60T:

[lepeuens nabopaTopHbIX pabOT NpuBEAEH B TabnuLE 6.

[IpenenpHBIN CpOK craun 1aOOpaTOPHBIX PabOT — MO KOHIA Y4eOHON CeccHH CTYACHTOB
3a09HOM (OpMBI OOYICHHUS.

Tabmuma 20 — Cpoku caadu u 0auisl 1a00paToOpHBIX padboT

Homep Ha3zBanue pa6oTtbl Cpox Maxkcum
padoThI BbINOJIHCHUSA aJbHBII
0aJsn
1 PaGora ¢ mpuMuTHBaMH, TOJUTOHAIBHOE Hronb Tekymero 10
MOJENTMPOBAHNE U IPUMEHEHUE MOJU(PUKATOPOB. roja
2 Coznanue cioXHBIX 00BEKTOB MPU TTOMOIIN Uronb Tekymiero 10
nuHui. Jlornueckue onepauu ¥ TAPAKUPOBAHUE roaa
00BEKTOB.
3 OcBenieHne CrieHbl, padboTa ¢ MaTepHalaMH U HroHpb Tekyiero 10
TEKCTYpPUPOBaHUE. roja
4 AHUMaIUs TeOMeTPUIECKUX 0OBEKTOB U WroHb TeKyLIero 10
MaTepHalioB ¥ BU3yaU3aIusl CIICHBI. roja

bannbl, HaOpaHHble 00yuaromuMcs 3a JabopaTopHble paboThl, CYMMHPYIOTCS ¢ OayuiaMu
3a KOHTPOJIbHYIO pabory (mMakcumym — 50 OamioB). Ha ocHoBe cymmapHoro Oania
oOyyJaromuiicss MoXy4aeT OIEHKY 3a paboTy B ceMecTpe. bamisl COOTHOCSTCS C OICHKaMu
CJIEIYIOIIUM 00pa3oM:

— MeHee 25 — «HEyIOBJICTBOPUTEIILHOY;
— 26-34 — «yIOBIETBOPUTEIHHOY;
— 35-42 — «xopormoy,

—  43-50 — «oTIIMYHOY.



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/

11.5. MeTtoauyeckue YyKa3aHusi sl OOYyYaIOIIUXCS MO TMPOXOKIAEHHI0 KYpPCOBOI0
NMPOEKTHPOBAHUSA/BBINOJIHEHUS KYPCOBOH PadoThI

He npedycmompeno yuebHviM nianom no 0auHoU OucyuniuHe.

11.6. MeToauuyeckue yKa3aHHA JUIs1 00y4YalOIIMXCHA MO MPOXOKACHUI0 CAMOCTOSITEIbHOM
padoThI

B Xxone BBINONHEHHS CAMOCTOSATENbHOM pabOThl, 0OYdYaIONIMKCS BBINOJHSAET paboTy MO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJCTBE MPENoaBaTels, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHsl.

B nporecce BBIMOMHEHHS CaMOCTOATENbHOM paboThl y oOydaromierocs (opmupyercs
resecooOpa3Hoe IUIAHUPOBaHUE paboyero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHS
¥ HaBBIKM B YCBOCHMM W CHUCTEMAaTH3aIlMH NPHOOpPETaeMBbIX 3HAHWH, 00ECIeYMBAET BBICOKHMA
YpOBEHb YCIIEBAEMOCTH B TMEpPHOA OOYYEeHHs, MOMOTaeT MOJYYUTh HABBIKU MOBBIIICHUS
po¢eCCUOHATLHOTO YPOBHHI.

CamocrostenbHas paboTa oOywaromerocss mo 3ao4Hoil ¢opme oOyueHHs BKIIOYaeT
HalMcaHue KOHTPOJILHOW paboThl B MUCbMEHHOH ¢opme. KoHTponpHast paboTa BKIOUaeT aBa
3aJlaHus IO BapHaHTaM:

e 3amanue Nel — adpunHBIE TpeoOpa3oBaHUs HA IJIOCKOCTH,;

e 3amanue Ne2 — mocTpoeHHe opTOrpaduIecKuX MPOSKIUi.

MaxkcumaibHbIi 0at 3a KOHTpoabHYI0 padoty — 10 (7 3a 3amanue Nel u 3 3a 3amaHue
Ne2). Otu OGamnsl mpubaBisitoTcs K Oamiam 3a J1abopaTopHble pabOTHl NPU BBIYMCICHUH
UTOTOBOH OIEHKH IO TUCIUIUIHHE.

KoHnTponsHas padota 3arpykaercs B Jluanbrii kabunet oOydaromerocs ['YAII B popmare
PDF. [lpu BBINOJHEHUMH KOHTPOJILHOW pabOThl OT PYKHM Ha JIMCTKE OyMmMaru 3TOT JIMCTOK
ckanupyercs u BcraBisercs B PDF-nokymenr.

KontponbsHast pabota 10/KHA BKJIIOUATh B Ce0S1 TUTYJIBHBIN JIMCT YCTAaHOBICHHON (DOPMBI
(6nank nmoctyneH Ha caite: https://guap.ru/regdocs/docs/uch), BapuaHT 3amaHus, W300paKEHHs
UCXOJHBIX W PE3YIbTUPYIOMUX (DUTYp, MATPHUIBl BepInuH, adGUHHBIX MpeoOpasoBaHUi H
HPOEKIHHU, apu(METHICCKUE PACUETHI IEPEMHOKEHHUS] MATPHII.

Cpok cnauM KOHTPOJBHOW — J0 KOHILA y4eOHOH CecCHMHM CTYAEHTOB 3a04HON (POpMBI
oOyuenus. [Ipu 3arpy3ke KOHTPOJIBHOW PabOTHI MO3KE YCTAHOBICHHOTO CPOKA MAaKCHMAaJIbHBIN
6an cokpamtaercs Basoe (¢ 10 go 5).

MetoauyeckumMi ~ MaTepuallaMd,  HAOpaBIAIOLMMH  CaMOCTOSATENbHYIO  paboTy
oOyyaromuxcs, SBISIOTCS Yy4eOHO-METOAMYECKME MaTepualibl 10 JUCLUIUIMHE, a TaKxkKe
METOJMUECKUE YKa3aHUs 10 BBIMOJIHEHHIO JIAOOPATOPHBIX PadOT M KOHTPOJIBHON paboThl. Bee
MaTepHabl TOCTYIHBI KaK B 3JIEKTPOHHOM Buze (myomukyrorcs B Jlmanom xabunete ['YAII B
pasnene «Martepuaibl»), Tak U B neyaTHOM Buje (B ounbauoteke ['Y AIl).

11.7. MeTtoauyeckue YKa3aHusi Vi1 OOy4YalOIIMXCS MO NPOXOXKIEHHI0 TeKyILIero
KOHTPOJIS yCTIeBaeMOCTH
Tekymmuil KOHTPOJIb YCIIEBAEMOCTH IPEIyCMATPUBAET KOHTPOJIb KauecTBa 3HAHUU
00y4aromuxcs, OCyIIECTBISEMOr0 B TEYEHUE CEMECTpa C IIeJbI0 OLEHUBAHMUSA XO/Ja OCBOCHHUS
JUCLUIINHBL.
Jlnst oOydaronmxcsi o 3a04HOM opme 00ydeHHs: TEKYIIMHA KOHTPOJb YCIIEBAEMOCTH He
IIPOBOAMTCS.


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

11.8. MeToauueckue YKazanuss AJas oﬁyqaloumxca M0 IPOXOKACHUIO HpOMe)KyTO‘lHOﬁ
aTrTrecranmumn

[IpomexxyTouHas  arrectanus  oOydarlluxcs  OpeaycMaTpUBaeT  OLIGHUBAaHUE
MIPOMEKYTOYHBIX M OKOHYATEIBHBIX PE3yJbTaTOB 00y4YeHHs MO Auciuruinae. OHa BKIIFOYAET B
cebs sk3amMeH — (hOpMy OLIEHKH 3HAHMIA, MOTYyYEHHBIX 00YUYaOLIUMCS B MPOIIECCe U3YyUCHUs
BCEW TUCIUIUIMHBI WK €€ YacTH, HAaBbIKOB CAMOCTOSITEIbHON paboThl, CIOCOOHOCTH MPUMEHATh
WX IS PEIIEHUs TMPAaKTHUYECKUX 3aJad. OJK3aMeH, KaK MpaBWIO, MPOBOJAUTCS B MEPUOJ
AK3aMEHAI[MOHHOM CECCUM M 3aBEpPILAETCSl aTTECTAlMOHHOM OLIEHKON «OTJIIMYHO», «XOPOLIOY,
«yJI0BJIETBOPUTEIIBHO», «HEYIAOBIECTBOPUTEIHHOY.

CucreMa OLIGHOK MpH MPOBEAECHUU IPOMEXKYTOUYHOW arTecTalMd OCYILIECTBIISIETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxkenuit «O TekylieM KOHTpOJE YCIIEBAaEMOCTH U
NPOMEXYTOYHOH aTrectanmu cryaeHToB ['YAIL, oOydaromuxcs MO MpOrpaMMbl BBICIIETO
obpazoBarus» M «O MOIYJIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThI
cTtyaeHToB B ['YAID».

dopmMmart mpoBecHNS YK3aMeHa

DK3aMEH MOXKET IMPOBOJIUTHLCS B OJTHOM U3 IBYX (POPM:
1. YcrHBIN DK3aMeH;
2. Bmuu-sk3amed;
3. DkK3aMeH B BHJE TECTA.

®dopma npoBeeHHs dK3aMeHa BbIOMpaeTcs MpenojaBaTesieM 3apaHee, UCXOs U3 00LIero
KOJIMYECTBa OOYYalOIIMXCS, 3arpy3KH ayIUTOpHOro (OHJAa U JIPYTUX KPUTEPUEB, U TOBOJIUTCS
oOyJaronmMcsl B Havaje ydeOHOro cemectpa. Pe3ynbTaTel IPOXOXKICHUS dK3aMEHA I10 JII000H
uX Tp€X GopM SIBIAIOTCS paBHO3HAUYHBIMHU.

dopma ycTHOro 3K3aMeHa

YCTHBINA dK3aMeH TPOBOAUTCS 1Mo Omieram. Kakmerid OwiieT COIEpKUT JBa BOMPOCA W3
o011ero nepeyHs BompocoB (Tadmuia 15.1).

B nauane sk3aMeHa 3K3aMeHyeMbli BBITATMBAET OWJIET CIydyallHbIM 00pa3oM, MOCIE Yero
emy naércs 30 MMHYT BpEMEHH Ha IIOATOTOBKY K OTBeTy. IIpu moAroToBke MOXKHO MCIIOIB30BaTh
pyuKy W OyMmary mis 3alicH TE3UCOB OTBeTa. Bo Bpems MOATOTOBKH SK3aMEHYEMOMY
3alpellaeTcss IMOJIb30BaThCsl JIIOOBIMM CIIPAaBOYHBIMM MaTepHallaMd  WIH  3JIEKTPOHHBIMU
YCTpOMCTBaMH, a TaK)Ke 3aJaBaTh BONPOCHI IPYIMM 3K3aMeHyeMbIM. B ciydae HapyleHUs
IIPaBWJI NPOBEICHMS JK3aMEHa IPENoJaBaTelb BIPABE YJAIUTh 3K3aMEHYEMOI'O C dK3aMeHa ¢
OLICHKOW «HEYIOBJIETBOPUTEIBHOY.

OTBer Ha BOIIPOCHI MPOUCXOAUT B (hopmare auanora 3K3aMEHYEMOT0 C MIPENo1aBaTeIeM.

dopma Omi-3K3aMeHa

DK3aMeHyeMbIl 3alyCKaeT ClelUalbHyl0 Mporpammy, KOTOpas CilIy4dailHbIM 00pa3zom
BBIOHMpaeT 1 Bompoc u3 Tabmuiel 15.2. s oTBETa Ha KaXKIbIid BOMPOC dK3aMeHyeMoMy naércs |
MuHyTa. OTBET MPOMCXOMUT YCTHO TpernojaaBarenio. Bcero sk3ameHyeMoMy HE0OXOIUMO
OoTBeTUTH Ha 4 Bompoca. OLEHKa CTABUTCS, UCXOJI U3 KOJIMYECTBA BOIIPOCOB, HA KOTOPHIE OBLI
JIaH TIpaBUJIbLHBIN OTBET:

— OTBET Ha 1 BOMPOC — «HEYOBJIECTBOPUTEIHLHO;
— OTBET Ha 2 BOIIPOCA — «yAOBJIETBOPUTEIBHOY,
— OTBET Ha 3 BOMPOCA — «XOPOUIO»;
— OTBET Ha 4 Bompoca — «OTIUYHOY.

dopma Tecta

Tect npoBoautcs B Cucreme aucrannnonHoro ooyuenust ['VAIT (https://Ims.quap.ru) 3a
KOMIIBIOTEpAMH B ayJUTOPUH. DK3aMEHyeMOMY HaéTcsi OjHa MOMBITKA W 1 dYac BpeMeHH (C



https://lms.guap.ru/

MOMEHTA 3aMyCcKa TeCTUPOBaHUs), 4TOObI OTBETUTH HAa 30 BOMPOCOB. 3a TECT MOKHO MOJTYYHUThH
MakcuMyM 50 GamoB. DT OauTbl MPUOABISIOTCS K OailiaM, 3apabOTaHHBIM 3a JJA0OPATOPHBIC
paboThI ¥ KOHTPOJIbHYIO paboTy. ITOroBast OlleHKa CUATACTCS 110 CICAYIOIEH CHCTEME:

— MeHee 25 — «HEy/I0BJIETBOPUTEIILHOY,
— 26-34 — «y10BIIETBOPUTEIHLHOY;

— 35-32 — «xopo1oy,

— 43-50 — «oTnu4aHO».

B mpouecce mpoxokAeHUS TeCcTa OK3aMEHYeMOMY  3alpeliaeTcsl  IOJIb30BaThCs
CIIPAaBOYHBIMU MarepuasiaMHu (BKJIOYash Marepuaisl B ceTH VIHTEepHET), JHMTepaTypoii,
MOOWJIBHBIMH 3JIEKTPOHHBIMU YCTPOWCTBAMHM M CHUCTEMAaMM HCKYCCTBEHHOTO HWHTeUIeKTa. B
cllydyae HapyIICHHs MpPaBWJI BBIOJHEHHS TECTa WM NPHU IOMBITKaX OOMaHa WM B3JIOMa

BJIGKTpOHHOI\/JI CUCTEMbI TCCTUPOBAHUA MNPCHIOAABATCIIb BIIPABC YIAJIWUTb 3K3aMCHYCMOI'O C
OK3aMcEHa C OHCHKOﬁ «HCYOOBJICTBOPUTCIIBLHO).

Bomnpockl TecTa UMEIOT BapHaHThl OTBETa. B 3aBHCHMOCTH OT THIIAa BONPOCA MPaBUIbHBIN
OTBET MOXET OBITh MO0 OAWH, JHOO OTBETOB MOXET OBITh HECKOJBKO. TeMbl, K KOTOPBIM
OTHOCSATCSI BOIIPOCHI TECTa, IPUBEAEHBI B Tabiuie 18.

dopmMupoBaHre UTOTOBOU OLIEHKU

Jlia monydeHus: MpOMEXKYyTOYHOM aTTecTanuu oOydaromuiicss o0s3aH caaTh 3K3aMEH Ha
OIICHKY HE HUXKE «yJOBJIETBOPUTEIHHOY.

Hroroast o1ieHKa 10 TUCIMIUTMHE CKJIAIbIBACTCS M3 JIBYX OILICHOK: 32 paboTy B CeMecTpe U
3a 3Kk3aMeH. [Ipu 3TOM OlleHKa 3a K3aMEH MMEET PEIIAIOIIUil BeC B ciydae, e JBE OLICHKU
paznuuatorcs Ha 1 Ga.
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