MWHHUCTEPCTBO HAYKH U BBICIIET'O OEPA30BAHMS POCCUHCKOM

OEJIEPAIIMHA

¢Eﬂ€pﬂJ]bH0€ rocy1apCTBCHHOC aBTOHOMHOC oﬁpaaonarcubuoe YUPEAKIACHHUE BBICLLICTO

oGpazoBamus

"CAHKT-TIETEPBYPI'CKHIH FOCY/JIAPCTBEHHBIH YHUBEPCUTET
ADPOKOCMHYECKOI'O IIPUBOPOCTPOEHHA"

Kadenpa Ne 44

YTBEPXJIAIO
PykoBoauresns 06pa3oBaTebHOM HPOrpamMMbl

CTapIIHii MPEnoaaBaTeib

Jlucr cornacoBanus paGoveii MporpaMMbl JMCLMILTHHBL

[Tporpammy cocrasui (a)

_a

crap. nper. o L‘W «20» mapta 2024 r.

JLA. bynrakos

(nomKHOCTS, y4. cTenewsb, 38aHHe) " (noanuce, nara)

[Iporpamma oo6pena Ha 3aceiannu kadeapst Ne 44
«20» mapra 2024 r, npotokon Ne 4-23/24

3apeyrommii kadenpoii Ne 44 / /Z(/é&

JLT.H., npog. «20» mapra 2024 r.

(unnumansy, pamumns)

M.B. Ceprees

(A0TKHOCTD, Y. CTEMEHS, IBAHHE)

JI.B. Kypranuk

(yu. cTeneus, 38anue)

//(nonnuch. nara)

3aMecTHTENL THPEKTOPA HHCT

JIOIL., K.T.H.

(noarmuce)

«20» mapra 2024 r

PABOYAS 1TPOI'PAMMA JIMCLMTIJIMHBI

«Komneiotepnas rpaduka»

(HanmeHOBaHHE THCUHIITHEB)

Koj1 HarpaBieH s 1norotoBku/
CHEHUANLHOCTH

09.03.01

Haumenopanme HanpasJicHHs
TOATOTOBKH/ CIICIMATTEHOCTH

I/lﬂcpopma‘mxa H BBIYHCIIHTC/IbHAA TCXHHKA

HaumeHnosanue
KomrbroTepHbie TEXHOJIOTHH, CHCTEMBI H CETH
HAIIPAB/ICHHOCTH
dopma oOyaeHuA o4Has
llox npuema 2024

Cankr-Ilerepbypr— 2024

(MOMKHOCTD, Y4. CTEneHb, ]?Huc)

(HEmumanst, pamMuwins)

A.A. ®omenkoBa

(ununmans:, hamunns)



AHHOTAIUA

Hucuunnuna «KomnbioTepHas rpaduka» BXOAUT B 00pa3oBaTelIbHYIO IPOTPAMMY
BBICIIETO O0pa3oBaHHWsI — MporpaMMmy OakajlaBpuara IO HANpPAaBICHUIO IOATOTOBKH/
crenuansHocTd  09.03.01 «MHpopMaTHKa M BBIYMCIHUTENbHAS TEXHUKA» HAMPaBICHHOCTH
«KoMITbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U ceTH». Jluciurumna peanusyercs kapeapoit «Ned4y,

Jucuummza HaneneHa Ha (GOpMUPOBAHHE y BBITYCKHUKA CISIYIOIIUX KOMIIETCHIUH

[TK-2 «CrocobeH mpoeKTUPOBATh MOJIb30BATEIBCKHUE UHTEP(ENCHI 0 TOTOBOMY 00pa3Iry
WM KOHLENIUN uHTepdeiicar

I[IK-4 «Crocoben pa3pabaTbiBaTh TpPeOOBAHHUS U IMPOCKTUPOBATH IMPOrPaMMHOE
obecrieueHmne

COI[ep)KaHI/Ie JAUCHOUIINIMHBI OXBATbIBACT KPYI' BOIPOCOB, CBA3AHHLBIX C OCBOCHHCM
OCHOBHBIX TCOPETUYCCKHX 3HAHUI, MTOJYyYCHUEM YMEHHUIl M BBIPAOOTKE NMPAKTHYECKUX HABBIKOB
B 005acTH COBPEMEHHBIX CHCTEM KOMIBIOTEpHOW TrpaduKu, METOJOB NPEACTaBICHUS
rpadudeckux U300paKeHUIl U TPEXMEPHBIX OOBEKTOB U MX F€OMETPHUYCCKUX MPeoOpa3oBaHHI.
JIMCUMITIMHA U3y9aeT CIOCOObl PEATMCTUYHON BU3YyalU3allui N300paKeHU, MOICIIMPOBAHUS U
AQHUMHPOBAHUSI TPEXMEPHBIX OOBEKTOB, KOMIIOHOBKH CILIEH, a TaKXe MPOCKTHPOBAHUSI
MOJIb30BATEIbCKUX HHTEP(HEHCOB 1O ToTOBOMY o00pasimy U pa3paboTKu  TpeOOBaHMIA
KOMIOHEHTOB HH(GOPMALIOHHBIX CHCTEM M IPOrPAMMHBIX KOMILICKCOB.

[lpenonaBaHre IUCHMILIMHBI TPEIyCMAaTpUBACT cleayrmue (HoOpMbl  OpraHU3aIiH
y4eOHOTro mpolecca: JEeKINH, JJa0opaTopHbie paboThl, CAMOCTOSITENIbHAs paboTa o0yJarolierocs,
KOHCYJIbTAI[HH.

[IporpamMmmMoil AMCHUIUVIMHBI TMPEAYCMOTPEHBI CIEAYIOUIUE BUIbl KOHTPOJSA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyAOEMKOCTh OCBOCHHSI JUCIMIUIMHBI COCTaBIAE€T 4 3a4eTHBIX €IUHUIbI, 144
Jaca.

S3BIK O6y‘IeHI/I${ IO JUCIHUITIINHE (([ZYCCKHﬁ))



1. IlepeuyeHb MIAHHMPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JMCIHUIIIHHE

1.1. Ienu npenogaBaHus JUCIUILUIMHBI

Llenpio mpenojgaBaHus AWCHUILTAHBI SBISETCS MOJIYYEHUE CTYJSCHTAMH HEOOXOIUMBIX
3HAHWH, YMEHHH M HaBBIKOB B OO0JIaCTH NPOEKTUPOBAHUS HMHTEPAKTUBHBIX HHTEpdeicoB
KOMITBIOTEPHOH I'pauKu, METOAOB MPEICTABICHUS T€OMETPUIECKUX U TpapuUecKuX 0ObEKTOB,
MaTeMaTHYeCKUX W AITOPUTMHUYECKUX OCHOB HMX HPeoOpa3oBaHUsl, CTPYKTYP TPEXMEPHBIX
JAHHBIX, CMOCOOOB MX BU3yalW3allMM M NPHUMEHEHUS NPU MPOCKTHPOBAHWU HPOTPAMMHOTO
obecrieyeHus.

1.2. JlucuumniuHa BXOAWUT B COCTAaB 005A3aTEIbHOM YacTH 00pa30BaTENbHON MPOrPaMMBbI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb MIAaHUPYEMBIX PE3YIHTATOB OOYUCHHUS IO TUCIUILINHE, COOTHECCHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe w3ydeHUs AMCHUIUIMHBI OOYYAIOUIUICS TOJDKEH 00JIagaTh CIEAYIOIIMMHU
KOMIETSHIMSIMH WM WX YacTaMu. KOMIeTeHINN U MHAUKATOPBI UX JOCTH)KEHUS MPUBEJICHBI B

Tabymune 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMA W HHAUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynmna)

Koa u HauMeHOBaHMe

Koa m HauMeHOBaHHe HHAXKAaTOpa

KOMIIETCHIIMH KOMIIETCHIIMU JAOCTHKCHUS KOMIIETEeHIIAH
IIK-2 Cnocoben I1K-2.3.1 3HaTh c10COOBI 0O€eCIIeUeH S
IPOEKTHUPOBATH AOCTYIIHOCTH I/IHTep(bef/iCOB; METOABI
[Ipodeccuonanbubie I10JIb30BATCIILCKUE CTaTUCTUYCCKOIr'O aHaJin3a TaHHbIX
KOMIIECTCHIIUHA uHTepQeiic no IIK-2.Y.1 ymeTp OlIeHUBATh CLIEHAPUU
rOTOBOMY 00pasily WiIM | ucrolb30BaHUs UHTEpdeiica
KOHIENIMK HHTepdeiica POrpaMMHOTO 00ecIIeueHUs
IIK-4.3.1 3HaTh NPUHLIUIIBI IOCTPOCHUS
TIK-4 Crocoben ApXUTEKTYPBI IPOIrPAMMHOTO
pagpaﬁaTHBaT], o0ecreyeHus 1 BUJIbI ApXUTCKTYPbI
ITpodeccronaabHbIE TpeOOBaHUS U IPOrpaMMHOT0 0OecTIeYeH s
KOMIICTCHIINA MIPOEKTUPOBATH IIK-4.Y.1 ymeTs UCNOJIb30BaTh
IpOrpaMmMHOC CYHIECTBYIOIIIME TUITOBBIE PEIICHUS U
obecrieueHue I11a0JIOHBI POEKTUPOBAHMS

MPOTPAMMHOTO 00€CTIeUeHUSI

JucnurnuHa MokeT 0a3upoBaThCsl Ha 3HAHUSAX, paHEe MPUOOPETEHHBIX O0YUYAIOIIUMHUCS

2. Mecto tucuunimMHbl B cTpykType OII

P U3YYCHUH CIEIYIOMINX AUCIUTLINH:
— «Mudopmaruka,
— «OCHOBBI TPOTPAMMHUPOBAHHS Y,
— «JluckpeTHass MaTeMaTHKa.

3HaHI/I$I, MOJYYCHHBIC IIpU H3YYCHUH MaTcpuajia ,ZIaHHOI\/'I JUCHUIINIMHBI, HMCIOT KakK

CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU N3YYEHUU APYTUX JUCHUTLINH:
— «MHTepakTUBHAS KOMIBIOTEPHAS rpaduxa,
— «lludposas 06paboTKa N300pAKEHHINY;
— «Pa3paboTka BUPTyaIbHON U JOTIOTHEHHOM PEaTbHOCTH.




3. O0BbeM u TPYI0eMKOCTh THCIHUTLTUHBI

Jlanaele 00 oOmeM oObeME JUCHUILIMHBI, TPYJAOSMKOCTH OTACIBHBIX BHJOB Y4eOHOMN
paboTHI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH IO CEMEeCTpaMm) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpyanoeMKocTh 10
Buj yueOHoit padoThl Bcero cemecTpam
Ne3
1 2 2!
Obwaa mpyooemkocmp oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144
U3 Hux uacoe npakmuueckoii N0020Mo6KuU 34 34
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexmun (JI), (gac) 34 34
npaktudeckue/cemunapckue  3amstus - (113),
(gac)
naboparopusie padots (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 22 22
Buo npomescymounon ammecmayuu: 3auer, S, s,
nudd. 3auer, sx3amen (3auer, Hudd. 3au, Ix3.**)

IIpumeuanue: KaHIUAATCKUIM 3K3aMEH

4. Copep:xkanue QUCHUNIHHBI

4.1. PacnpeaesjieHue TPYA0eMKOCTH JUCHHUILIMHBI 10 pa3/iesiaM U BUAaM 3aHATHH
Paznensl, TeMbl IUCHUIUIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabIuUIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHMIIUHBL, UX TPYAOEMKOCTh

113
Jlexnun JIP | KII | CPC
Pa3nesibl, TEeMbI AU CHUIINHBI (C3)
yac yac) | (4ac)| (uac
(190) | (oo | (120) | (aac)| (aac)
Cemectp 3
Paznen 1. OCHOBHBIE aCIEKThl KOMIIBIOTEPHOM 4 )
rpaduxu
Pasznen 2. Cucremel KOOpAUHAT, FEOMETPUUECKHE
npeoOpa30BaHus U MPOEKIIUH B KOMIIBIOTEPHOM 4 6 2
rpaduxe
Paznen 3. Mogenu reomeTpruyeckux 0ObEKTOB, UX 4 4 2
BHJIBI U CBOMCTBA. CTPYKTYpHI TaHHBIX
Pasnen 4. LiseToBbie Mmogenu. Bocnpusarue nsera 6 4 4
yesioBeKoM. Mozenu 1 MeTofibl ocBenieHus. Tumbl




HUCTOYHUKOB CBETa
Paznen 5. MeTo1bl NOBBILIEHUS PEATUCTUYHOCTH 3D-
crieH npu Buszyanmsanun. Co3laHue MaTepualioB 1 6 8 4
TEKCTYpUPOBAHHE
Paznen 6. Tpuanrynsauus. MeToasl onTUMU3AITT
MIPEACTABICHHS TEOMETPUUICCKOMN U TpaduuecKoi 6 8 4
uHpopManun
Pasnen 7. AnmapaTHo-iporpaMMHBIE CpPeJICTBA U 4 4 4
CTaHJApPThl KOMITBIOTEPHOH rpaduKu.
Hroro B cemectpe: 34 34 22
Hroro 34 0 34 22
[TpakTryeckast MOAroTOBKA 3aKIH0YAETCS B HEIIOCPEICTBEHHOM BBIIIOJIHEHUN
00y4aroIMMUCS ONPEAENICHHBIX TPYIOBBIX (QYHKIIUH, CBSI3aHHBIX ¢ OyTy1Iei
po(hecCuOHATIBHON e TENbHOCTHIO.
4.2. Copep:xanue pa3aejioB H TeM JeKIHOHHBIX 3aHATHI
CopepxaHuie pa3JesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabmuie 4.
Tabmuna 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHKJIA
Homep .
Ha3Banue u cogep:kaHue pa3aejioB M TeM JeKIMOHHBIX 3aHATHIA
pasjiena
Tema 1.1. OcHOBHbIE LI€NU U 3a/1a4 AUCUUIUIMHBL. [loHsATHE reoMeTpudYecKoro
1 o0bekTa u rpaduyeckoro n3odpaxeHus. Bumabl komnbsrorepHoit rpaduxu: 2D, 3D,
¢paxTanbl. OnpeneneHuss 1 0COOEHHOCTH PacTPOBOM M BEKTOPHOM rpaduxm.
TpexmepHas u UHTepaKTUBHAsI KOMIbIOTepHas rpaduka. ObmacTu mpuMeHEHHUS
KOMITHIOTEPHOU rpaduKu.
Tema 1.2. OcoOeHHOCTH 3pUTENBHON CHCTEMBI YeJIOBEKA ITPU BOCHIPUITHH
npoctpaHcTBa. KoHuentyansHas Mozaenb 3D-cuensl. Mozenbs kamepsl.
Tema 2.1. Cuctemsl koopauHat. PakTopsl Ki1acCU(UKALIUNA TEOMETPUUECKUX
2 npoekuuii. OCHOBHBIE BUABI IPOEKIUMN: [IEHTPAIbHbIE U MapallJIeIbHbIE.
Tema 2.2. 'eomerpuueckue npeodpasoBanusi: AQppuHHbIE TPeoOpa3oBaHus,
npeoOpa3oBaHus MPOCTPAHCTBA, OJTHOPOIHBIE KOOPIUHATHI. MaTpuiHOe
IpeicTaBiIeHe PeoO0pa30oBaHN Ha TUNIOCKOCTH U B IpocTpaHcTBe. Kommosuiums
npeoOpa3oBaHU.
Tema 3.1. Mozenu reoMeTpu4eckux OObEKTOB, UX BUJIBI M CBOICTBA. BhImykiibie
3 MHOTOYTOJIbHUKY ¥ MHOTOTPpaHHUKHU. MoJieNn ABYMEpPHBIX OOBEKTOB!
KOOpJMHATHbIE, aHaTTUTHUeCKue. MoJienn TpeXMepHbIX 0ObEKTOB: KapKaCHBIE,
CIUIOIIHBIE.
Tema 3.2. Crutaiinsl u kpuBblie besbe. CriocoObl MOTyYeHHs FTeOMETPUUECKUX
00bekToB. [InaToHOBEI Tena. CTPYKTYphl JaHHBIX T€OMETPHUUYECKUX OOBEKTOB.
Tema 4.1. OcobeHHOCTH 3PUTENBHOM CUCTEMBI YEJIOBEKA, BOCIIPUATHE 1IBETA.
4 Koauposanue 1serta, anbda-kaHai. L[BeToBble Mo1eH KOMITBIOTEPHOU rpaduku
(RGB, CMYK). LisetoBbie mpoctpancta (HSV, HSL, XYZ).
Tema 4.2. Mogenu u MeTobl ocBeleHus . JIokanbHast MOAENb OcBeleHus. THIbI
HMCTOYHUKOB CBeTa. 3akpamrBanue mo meroaam ['ypo, ®ounra u bnunna-domnra.
IlonsTHE HOpMaJIEH.




Tema 4.3. Moaenu 1 METOIbI TI100a7TLHOTO OCBEIICHHS: TPACCUPOBKA JIY9eH, METO]T
U3Iy4aTenbHOCTH, MeTol MoHTe-Kapio, (hoToHHbBIE KapTHI.

Tema 5.1. Onpenenenue 1 pa3HOBUIHOCTH TeKCTyp. Hamoxenue Tekctyp.
TexcTypHbIE KapThl U pa3BEPTKHU.

Tema 5.2. Anroputmsl criaakuBanus (anti-aliasing) u ¢puisTpamnuu TekeTyp.

Tema 5.3. CriocoObI MOBBITIICHUE PEATUCTUIHOCTH H300paxeHuit. DPheKTh
BHU3yanu3anuu. ATMocepHbie 1 onTuaeckue 3 eKTol.

Tema 6.1. [TonsiTHE TPUAHTYISAUHN. ANTOPUTMBI TPHAHTYIALUU. TpHAHTYIIALINSA
JlenoHe u e€ peanusanus Ha npakTuke. [IpuMepsl HCIIOIB30BAHNS TPUAHTYJISLIMH.

Tema 6.2. AnropUTMBI OTCEUEHUS 110 OKHY MpoeKuuu (anroputMbl Casepriensa).
JIBymMepHOe U TpexMepHOe (OTHOCHTEIBHO BUANMOT0 00beMa) OTCEUEHHE.

Tema 6.3. [IpencraBineHre OTHOMICHUH IO TIIyOUHE (aJITOPUTM XYI0KHHKA,
anroput™m Z-0ydepa). Y naneHue HeBUAUMBIX TpaHeil, pé0ep u mMoOBEpXHOCTEH
(anropuT™M IIaBaroUIero ropu3oHTa, anroputM Pobeprca).

Tema 7.2. Dransl 3D-kouBeiiepa. [lonsTre, 3a1a4n U pa3HOBUIHOCTH IIEHIEPOB.
PacTpoBble onepanuu Ha KOHBeHepe.

Tema 7.3. YcrpoiicTBo 1 paboTa rpaduyeckoro mnporeccopa. AnmnapaTHas
peanmzanusi rpaguaeckux GyHKIHA. BepmHABIC ¥ MTUKCEILHBIC MTPOIIECCOPHI.

4.3.

IIpakTnyeckue (ceMUHAPCKHE) 3aHATHS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne Tembl IPAKTHYECKHUX ®opMbI NPAKTHYECKUX Tpynoemkocts, pa3ieia
n/n 3aHATHH 3aHATHH (uac) JAUCHHIT
JIMHBI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
Bceero
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTb ITPUBECHBI B TabnuIe 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
T Ne
noeM
Ne py pa3aena
HaumenoBanue j1a00paTopHbIX padoT KOCTb,
n/n U CIHIT
(uac)
JIMHBI
Cemectp 3
1 | Pabora c npuMuUTHUBaMU, MOJIUTOHAILHOE MOJICTUPOBAHUE U 4 2
MIpUMEHEHNE MOIN(UKATOPOB.
2 | Co3naHue cI0XHBIX 00BEKTOB IPU MOMOIIH JTUHUNA. Jlornueckue 6 3
oTepalyy U TUPaKUPOBaHHE OOBEKTOB.
OcsgelieHue CreHbl, padoTa ¢ MaTepualaMi U TEKCTYPUPOBAHUE. 6 4,5
AHuMaIus TeoMeTpUYecKuX 0ObEKTOB U MaTepUaAIOB U 6 5




BU3YaJIM3aLUs CIICHBI.
5 | Pa3paboTka uHTEpaKTUBHOIO MpriIoxeHus B Unity ¢ 6 2,4
APXUTEKTYPHBIM COOPYKEHHEM.
6 | 3yuyenue pu3NIECKUX CBOMCTB OOBEKTOB M MX B3aUMOACHUCTBUS 6 6,7
B Unity.
Bcero 34

45. KypcoBoe npoekTrupoBaHue/ BbINOJHEHNE KYPCOBOi padoThl

Y4eOHBIM IJIAHOM HE MIPEAYCMOTPEHO.

4.6. CamocrosiTeibHasi padoTa 00y4yaroumMxcst

Buael camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IIPUBEIEHBI B TabIuUIE 7.

Tabmmna 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

Bup camocrosiTe1bHOM padoThI B‘c:;rco, Cemectp 3, uac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
8 8
nucuuraael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 6 6
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 2
ycneBaemoctu (TKY)
Brinonuenue pedepara (P)
Howmamnee 3amganue (/13) 2 2
Kontponsusle paboTsl 3a0unnkoB (KP3)
[ToaroroBka kK MpOMEKYTOUHOM 4 4
attecrauuu (ITA)
Bcero: 22 22

5. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecrieYeH s 1JIsl CAMOCTOATEIbHOI padoThl
o0yyammxcs Mo AMCHUILIHHE (MOLYJII0)

yLIe6HO'MCTOI[I/ILICCKI/Ie MaTCpUaJIbl

yKa3aHsl B 1.1, 7-11.

JJIL  CaMOCTOSTEIbLHOMN pa6OTLI

oOyJaromuxcs

6. IlepeueHb MeYATHBIX U NIEKTPOHHBIX Y4eOHBIX H3TAHUT

[TepeueHp neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3JaHUN MpHUBEAEH B Tabmuie 8.

Tabmuna 8 — [lepedeHp NeUaTHBIX U DJIEKTPOHHBIX YIEOHBIX M3IaHUH

Mudp/
URL aapec

Bbubauorpadguyeckas ccblika

Kosmuecrso
JK3EMILISIPOB B
OubJsmorTeke (Kpome
JICKTPOHHBIX

IK3eMILISAPOB)

YK

Huxynun E. A. Komnberorepnas rpaduka.




681.327.11:003.6(075
3)

Mopenu u anroputmsel. Y4. [Tocobue. —
Hznarenscro Jlanb, 2017. — 708c.

ISBN: 978-5-8114-2505-1

YK 004.5 + 741 bopeckos A. B., lllukun E. B. KomnberotepHas

(075.32) rpaduka: yaeOHuK u mpakTukym st CITO —

BBK 32.973.26 W3z n. FOpaiit, Mocksa, 2019. — 219c.

B8]2 ISBN 978-5-534-11630-4

YK 004.0 MoaenupoBaHU€e CIIOKHBIX TPEXMEPHBIX CLICH 50
BBK 32.973.26-018.2 | B nakere 3ds Max: yue0.-metoa. nocobue / [1.

590 A. Bynrakos. — CI16.: I'VAIIL 2021. — 199c.

YJIK 004.92 OcHOBBHI pa3pabOTKH HHTEPAKTUBHBIX 3D- 50

bbK 32.973.26-018
590

npriIokeHui Ha nBmwkke Unity: yae0. mocodue
/ . A. bynrakos, E. E. Maiin, H. H.
Pemernukosa. — CII10.: IT'VAII, 2021. — 137c.

VIIK 004.4'27
BBK 32.973.26-018.2
68

I'openuxk A. I'., Bacunbesa 1O. JI.
Camoyuwntens 3ds Max 2022 — Uzn. BXB-
[TetepOypr, CII0, 2023. — 544c.

ISBN 978-5-9775-1721-8

bbK 32.973.2 Xace @. [IpakTrueckoe nocobue Blender 3.0
YK 004.94 JUIs IobuTeneil u npoheccuoHaos.
%99 Mopenunr, anumanus, VFX — Conon-Ilpecc,
2022. — 300c.
ISBN 978-5-91359-485-3
YJIK 004.9 Maiik I'eiir. Pa3pabotka urp Ha Unity 2018 3a
BBK 77.056¢.92 24 gaca. — bombopa, Mocksa, 2020r. — 466c¢.
27 ISBN 978-5-04-105963-7

7. IlepeyeHb 3JIEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB HHGOPMALIIOHHO-
TeJIeKOMMYHUKaUMOHHOM ceTH « AHTepHeT)

Ilepeuenn INEKTPOHHBIX
TEJIEKOMMYHUKAIIMOHHONW ceTu «VIHTepHeT»,
npuBeseH B Tabmuie 9.

00pa3oBaTeNbHBIX

pecypcoB MH(pOpPMaIMOHHO-

HCO6XOI[I/IMI)IX I OCBOCHHS JUCHUITIIMHBI

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYpPCOB HH(POPMAIMOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

URL aapec

HaumenoBanue

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

becrnarubie ypoku mo 3ds Max Ha caiite
videoinfographica

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

becrnarueie ypoku mo Blender na caiite
videoinfographica

http://3deasy.ru

Ypoxku 3ds Max jis HaunHArOIIUX

https://younglinux.info/blender/course

Beenenue B Blender. Kypc ans HaunHarommx

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

PykoBojcTBO monk3oBatens Unity

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

PaspaboTtka crienapues B Unity (C#)



https://videoinfographica.com/3dsmax-tutorials/
https://videoinfographica.com/blender-tutorials/
http://3deasy.ru/
https://younglinux.info/blender/course
https://docs.unity3d.com/Manual/index.html
https://docs.unity3d.com/Manual/ScriptingSection.html
https://docs.unity3d.com/Manual/ScriptingSection.html

https://itproger.com/course/unity Co3nanue urp Ha Unity a1 HAUMHAIOIIUX.
Buneoypoku

https://www.math10.com/ru/geometria/geogebra | Geogebra — 6ecrutatHoe oH-maiin
/geogebra.html TeOMETPUYECKOE MPHIIOKECHUEC

8. IlepeueHb HHGPOPMAIMOHHBIX TEXHOJIOT Wit

8.1. IlepeueHr mnporpaMMHOro oOecrneueHusl, HUCHOIb3YeMOro IpPHU OCYILIECTBICHUU
00pa30BaTeNbHOTO NpoIiecca M0 TUCHUIUINHE.

[IepeueHs UCHOIB3YEMOr0 MIPOrPAaMMHOT0 obecrieueHus npeacranieH B Tadbnuue 10.

Tabmuna 10 — [lepederp mporpaMMHOTO 00eCTICYCHHSI

Ne ni/m HaumenoBanmue
1 Blender 4.1 wiu HOBeE
2 Autodesk 3ds Max 2023 niu HOBee
3 Unity 2021.3 LTS wiu HOBee
4 Microsoft Visual Studio Community 2022 wiu HOBee
5 Paint.NET 3.5.11 wiu HOBee

8.2. IlepeueHp  MH(POPMAMOHHO-CIPABOYHBIX  CHCTEM,  HCIOJIB3YEMBIX  IPH
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepedens ucCmoNb3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABIICH B TAaOJIHUIIE
11.

Tabmuna 11 — Ilepeuers nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmenoBanue

He npenycmorpeno

9. MarepunajbHO-TeXHHYecKas 0a3a

CoctaB  MaTepHaIbHO-TEXHUYECKOW  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIEHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUIUINHE, TIPECTaBlIeH B Tabmue 12.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue COCTaAaBHOM 4aCTH MAaTEPHAIbLHO- Homep ayauropuu
n/n TeXHUYeCKOH 0a3bl (mpu HEOOXOAUMOCTH)
1 MynbTumMeanitHas JTeKIUOHHAs ayAUTOPUS 53-07, 32-04
2 | Cnenmanu3upoBaHHAas KOMITBIOTEPHAS J1abopaTopust 52-09, 52-17

10. OueHouHbIe cpeacTBA 1Js MPOBEAEHUsI TPOMEKYTOUHON aTTeCTAIUH

10.1. CocraB OIICHOYHBIX CPEACTB M TPOBEIACHHUS MPOMEKYTOYHOW aTTECTAINH
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Ui IPOBEICHHs IPOMEKYTOUHOH aTTeCTalluu

Buja npomexyTo4HOM aTTecTanuu IlepeyeHb OLIEHOYHBIX CPEICTB

DK3amMeH » CHucok BOIPOCOB K IK3aMEHY



https://itproger.com/course/unity
https://www.math10.com/ru/geometria/geogebra/geogebra.html
https://www.math10.com/ru/geometria/geogebra/geogebra.html

» DK3aMeHAllMOHHBIE OUJIETHI
> 3anauu
> Tecthl

10.2. B «kauecTBe KpHUTEpPHEB OLCHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMITCTEHIIMH OOyJaromIMMUCs TpUMEHSeTcsl 5-0aibHas MIKaja OLEHKH C(OPMHUPOBAHHOCTH
KOMIIETEHIII, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCA
100-6amnpHast ~ mKama — MOJYJIBHO-PEHTHHIOBOW  CHUCTEMBI  YHHBEPCHUTETa,  IpaBHiIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL

Tabmuua 14 — Kpurepun onieHKH ypoBHs ¢hOPMUPOBAHHOCTH KOMIETEHITHHA

OIIeHKa KOMIICTCHIUHA

XapaxkTepucruka c(pOpMHPOBAHHBIX KOMITETEHIMI
S-0a/lTbHAs HIKAJIa

— oOyuaromuiics TIIyOOKO ¥ BCECTOPOHHE YCBOWJI HPOTPaMMHBIN
MaTepHa;

— YBCPCHHO, JIOTUYHO, ITOCICAOBATCILHO U I'PAMOTHO €I0 U3J1aracrt,

— ONMHUpAsCh Ha 3HAHHMsA OCHOBHOM M JOTOJHHTEIBHOU JIMTEPATYPHI,
TECHO TPHUBS3BIBACT YCBOCHHbBIE HAYYHBIE TOJIOKEHHS C MPAKTHIECKOM
(Ga9TCHO» JCSITeIbHOCTHIO HAITPABJICHHS,

«OTIIMYHO»

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaTN3UPOBAHHBIX TOHITHH.

— oOyyaroluiicss TBEPI0 YCBOWJ MPOrpaMMHBINA MaTepHal, TPaMOTHO U
[0 CYLIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOM
JTUTEPaATYpPhL;

— HE JIOMYCKAET CYIECTBEHHBIX HETOYHOCTEN;

(XOPOLIO» o
— YBA3BIBACT YCBOCHHBLIC 3HAHUA C TIPAKTUYCCKOHU ACATCIIBHOCTHIO

«3a9TCHO» HarpaBJICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKCHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJIeeT CUCTEMOH CTelUaTN3uPOBAHHBIX TOHSITUH.

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIA MaTepua,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMUOKN U HETOYHOCTH,

— HCTIBITHIBACT 3aTPYAHCHUS B MPAKTHYECKOM NPHUMEHEHHH 3HAHUM
«3a9TCHO» HAarpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BHIBOJIOB M 000OIIIEHUI;
— YaCTUYHO BJIAJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHATHH.

«YAOBJICTBOPUTCIIEHO»

— oOyyaromuiics He YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTrPAMMHOTO
MarepHana;

— JOITYyCKacT CYIICCTBCHHBIC OIINOKH n HCTOYHOCTH npu

(HCYAOBICTBOPUTENLHOY | haceMoTpennn mpo6ieM B KOHKPETHOM HANPaBJICHNH;

«HE 3a9TCHO» — UCHBITBIBACT TPYAHOCTHU B MIPAKTUYCCKOM NPUMCHCHUN 3HaHI/II71;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS,;
— He QOpMYJIUPYET BHIBOJAOB U 000OIIECHHIA.




10.3. TumoBbie KOHTPOIbHBIC 3aJAHMS I HHBIC MAaTEPUAITBIL.
Bompocs (3amaun) a1 sK3aMeHa npeacTaBieHsl B Tabnunax 15.1 u 15.2.

Ta6mmma 15.1 — Bonpock! 17151 yCTHOTO 9K3aMeHa

Ne Kon
Ilepe4eHb BONPOCOB AJIs1 DK3aMeHa
n/n HHAMKATOpa
1 | IToHsTHE O reOMETPUUYECKOM 00BEKTe, TpahUUecKOM H300paKEHHN IIK-2.3.1
2 | Bexropnas rpaduka. OnpeeleHue, OCHOBHBIE IIAPAMETPBI, IIPUMEPBI [K-2.V.1
3 | Mogenu 00beKTOB TPEXMEPHOI rpaduKu IIK-2.3.1
4 | PactpoBas rpaduka. OnpeieJeHue, OCHOBHBIE IIAPAMETPBI, TIPUMEPHI IIK-2.V.1
5 | Buasl cucTeM KOOPAMHAT H CIIOCOOBI HX PE0Opa3oBaHus 1K-2.3.1
6 | JlekapToBa cucteMa KoopauHat. Onepanuy Hajl BeKTopamu B nekapropoii | [1K-2.Y.1
cHCTeMe KOOPIUHAT
7 | Honspuble cucteMsl KoopauHart. Ilepexo/1 OT MONAPHBIX KOOPAUHAT K IK-2.¥.1
JIeKapTOBBIM
Konrenryanpnast Mojenb 3D-crieHsl I1K-4.3.1
Mouens kamepsl. Tunsl npoenupoBanus kamep B 3D-crene I1K-4.3.1
10 | Addunnsie npeodbpazoBanus. Buapl ahdhunHbIX mpeodpa3zoBaHuii IIK-4.V.1
11 | DxBHBalEHTHBIE FeOMETPHYECKHE ITPpeoOpaszosanus. OnpeneneHue u IK-2.¥.1
IpUMEHEHUE
12 | AkcoHOMeTpHYECKHE MPOEKIMHU. BUIbI, IPUHIMIIEI TOCTPOCHHS, IIK-4.Y.1
MaTPUYHOE [IPEICTABICHHE
13 | Mapamnensubie npoekuun. OCHOBHBIE BU/IbI, IPHHIUIIEI OCTPOECHHS [K-2.3.1
14 | TlepcrieKTHBHBIE TPOEKIMK. BU/pI, MpUHIMIE mocTpoenus, Mmatpuynoe | IIK-2.V.1
pe/ICTaBICHUE
15 | IpeoGpazoBanus HA IOCKOCTH: BHBI NpeoOpazoBanuii, anamutiyeckoe | 11K-4.3.1
¥ MATPUYHOE ONUCAHUS, KOMIIO3ULIUS
16 | IIpeoOpa3oBaHus B IPOCTPAHCTBE: BUJIbI IPEOOPA30BAaHUI, 1IK-4.3.1
AHATUTUYECKOE ¥ MATPUYHOE ONMUCAHMS, KOMITO3HIIS
17 | OnHOpOAHBIE KOOPAMHATHL. IIpUunHBI BBEIEHNS 0HOPOAHEIX KoopauHaT | [1K-2.3.1
18 | Mogenu onucanust reOMETPUYECKUX 0OBEKTOB. I1IIaTOHOBEI TEna [IK-2.3.1
19 | KapkacHble MO/I€IH FTEOMETPUUECKUX 0OBEKTOB IIK-2.3.1
20 | Cruaitasl. Kpussie besbe I1K-2.3.1
21 | I'parmvHOe mpescTaBieHne o0bekToB (B-rep) [K-2.3.1
22 | KorcTpykTuBHOE O10uHOE npeacTaBinenue 3D-06bekToB. Byness I1K-4.3.1
onepanun
23 | OcoGEHHOCTH 3PUTENBHOM CHCTEMBI YENI0OBEKA IIPH BOCIIPHATHH 1IBETA [1K-2.3.1
24 | LIBeTOBBIE MOJEIH U MX KIIaCCH(DUKAIIHS [K-2.3.1
25 | 1IBeTOBbIE NATUTPHI K KOAUPOBAHKE LBETA. AJb(a-KaHal IIK-2.3.1
26 | AnnuTuBHAS U CyOTPaKTUBHASI I[BETOBBIE MOJIEIN [1K-4.3.1
27 | Liserossie mpoctpancrea HSB, HSL I1K-4.3.1




28 | JlokanpHast MO/IEb OCBEIICHUS. THITbI HCTOYHUKOB CBETa 11K-4.3.1
29 | Mogens muddysHoro orpaxkenus Jlambepra 1IK-4.3.1
30 | Paznuums moxeneit 3akpammBanus ['ypo u @onra 11K-4.3.1
31 | I'mo6anbHOE OCBEIEHUE 110 METOLY TPACCHPOBKH JTydeii 11K-4.3.1
32 | Merona uznyuarensHocTH (Radiosity) 11K-4.3.1
33 | AnroputMm Monte-Kapio u TpaccupoBKa ImyTu HIK-4.Y.1
34 | Anroputmbl TpraHTyssuu Jlemone [IK-4.V.1
35 | JlobGaBneHue Touek B TpUaHTyJsnuio Jlenone 1IK-4.V.1
36 | OTceueHue o okHy BbIBOAA. OCHOBHBIC AITOPHTMBI 11K-4.3.1
37 | Otceuenue no nupamujie BUAUMOCTUH. OCHOBHBIE aJITOPUTMBbI 11IK-4.3.1
38 | Ilpunuumet pabotel Z-Oydepa. Uepapxudeckuii Z-0ydep 1IK-4.3.1
39 | Yopasnenue TekcTypupoBaHueM. HamoxxeHnue TekcTyp 1IK-2.Y.1
40 | TekcrypHuble KapThl 1 UV-pasBepTku 1IK-2.V.1
41 | CrnocoObl HIBTPALU TEKCTYP 1IK-2.V.1
42 | bazossle criocoObl anuManuu 3D-crienbl. Pabora ¢ kamepoit IIK-4.V.1
43 | CrnaxxuBanue (pparMeHTOB (MIPOCTPAHCTBEHHBIH U BPEMEHHOMN 11K-4.3.1
AHTHUAJIbSICHHT)
44 | OcuHoBHble 5Tanbl 3D-koHBeliepa 11K-4.3.1
45 | Pacrepusanus u pacTpoBsie onepanuu Ha 3D-koHBeiiepe. 11IK-4.3.1
46 | Lleiineps! (BepHIMHHBIE, MUKCENbHBIE). OnpeeneHrne 1 OCHOBHbIE [IK-2.3.1
byHKIUM
47 | OGmMe IPUHIKIEI paboTHI TpadUUECKOro MPoIeccopa 1IK-4.3.1
48 | Mogenb 3epkanbHOro oTpakenus OoHra [1K-4.3.1
Tabnuna 15.2 — Borpocs! myist O1ui-sk3ameHa
Ne Kon
u/n Ilepeyenb BONpocoB 11 IK3aMeHa T
1 | Ilepeuncnute 3aa4u KOMIBIOTEPHOM rpa)uKy U CMEXHBIX AUCHUIUINH I1K-2.V.1
2 | Ha3oBUTE OCHOBHBIE XapaKTEPUCTHKH PACTPOBOTO N300paKEHUS [IK-4.Y.1
3 | Kakas undopmanus Heooxoauma /i HOCTPOeHUsE 00BbEKTa BEKTOPHON IIK-4.V.1
rpaduxu
Kakumu cBolicTBaMu J0KEH 001a/1aTh OTUTOH B TpéxmepHoii rpaduke | TTK-4.3.1
Kakue 00beKThl TpEXMEPHOM rpadUKy ONMUCHIBAIOTCS MPU TOMOIIH [IK-2.3.1
MOBEPXHOCTHOM MOJIENN
6 | Kakue 00bekThl TpEXMEPHOH TpaUKH OTHOCITCS K CIUIOIIHBIM TeJlaM I1K-4.3.1
7 | Kak B TEKCTOBOM BHJIE 3alicaTh HHPOPMAIIUIO, HEOOXOTUMYIO U [IK-2.V.1
JIOCTaTOYHYIO JUISI TOCTPOEHUS TPEXMEPHOTO MOJIUTOHATIBHOTO 00bEKTa
Ilepeuncnure xapakTepucTUku [{ekapToBOil CUCTEMBI KOOPAUHAT [IK-2.V.1
Kak onpenensiercs monoxenue HeKoTopoit Touku P B JlekapToBoii I1K-4.3.1

CUCTEME KOOpAHAT




10 | Kak onpeznensieTcs mojioxkeHre HeKoTopoit Touku P B monsapHoit cucteme | [1K-4.V.1
KOOpJMHAT Ha IUIOCKOCTH

11 | Yto momy4uTCs IpH BEKTOPHOM IPOU3BEICHUH JIBYX PaIuyC-BEKTOPOB [IK-4.V.1
aub

12 | Kakas omepanus HaJ paguyc-BEKTOPaMU MO3BOJISET HANTH PacCTOSHUE I1K-2.3.1
MEXIY ABYMS TOUKAMHU

13 | [lepeuncnure cuCTeMbl KOOPAUHAT, UCHIOIb3yeMbIe B TpEéXxMepHoii cuene | [1K-2.V.1
IpY BU3yaJIU3aL1H

14 | Yro Bxuitouaet B ce0st Mozens 3D-cuensr I1K-4.3.1

15 | Yro Takoe onopHas To4yka o0bekTa. /[ yero ona HyxHa [IK-4.V.1

16 | Kakue nBa tuna kamep ucnoin3ytorces B 3D-rpaduke. Yem onu I1K-4.V.1
OTJINYAIOTCS

17 | 13 yero cocToUT M JIIs UEro HY’KHA MUpaMujia BUIUMOCTH [1K-2.3.1

18 | [lepeuncnuTe OCHOBHBIE XapaKTEPUCTUKN BUPTYaIbHON KaMephl. 3a 4To IIK-2.V.1
OHHU OTBEYAIOT

19 | HazoBute Bce 6azoBbie adduHHBIE TPeoOpa3oBaHUs [1K-2.3.1

20 | IlpuBenute mpumMep peoOpa3zoBaHusI 0ObEKTA HA TUIOCKOCTH, HE IIK-2.V¥.1
SBIISIOIIETOCs aQ)(PUHHBIM

21 | Kakue npeoOpa3oBaHus Ha3bIBAIOTCS SKBUBAICHTHBIMU [K-2.3.1

22 | Yro Takoe OJTHOPOJHAS KOOPJIUHATA U JUIS 4ero oHa HyxHa B apduaapix | [IK-2.V.1
npeoOpa3oBaHMIX

23 | YUro Takoe MaTpulla BepiInH o0bekTa. Kak mpaBUIbHO COCTaBUTH U [K-2.3.1
3anucath MaTpUIly BEpUINH

24 | Kak noiy4uTh 00J1aK0O TOUEK U MOCTPOUTH U3 Hero 3D-mozens I1K-4.3.1

25 | IlpuHnmmn paboTsl GOTOTPAMMETPUHI IIK-2.V.1

26 | Kak ¢popmupyeTcst MOBEpXHOCTh B IMHEHHON KapKacHOW MoJienn I1K-2.3.1

27 | Kakas Teopema JeKUT B MaTeMaTHIECKOH OCHOBE CIIAIHOB I1K-4.3.1

28 | 13 yero cocrout kpuBas besne I1K-2.3.1

29 | Kakue onepanuu UCONb3YIOTCS I MOTYyYEHUS TBEPJOTEIbHBIX IIK-4.V.1
TpéxmepHbIX Moneneld B CAD-makerax

30 | Ompenenenue u xapakTepHasi 0COOEHHOCTb [11aTOHOBBIX Ten IIK-4.V.1

31 | B uém otimmume moxeneit B-REP ot monuronanbsHbeIx Moaenei I1K-2.3.1

32 | Ha3oBuTE OCHOBHBIE JIOTHYECKHE OINIEPALMU KOHCTPYKTUBHOM OJI04HOI IIK-2.V.1
TEOMETPUH

33 | ®opmar nansbix FP32, ero ocobenHOCTH IIK-2.V.1

34 | Ilepeuncnute MpsIMOYroJbHbIE AKCOHOMETpUYECKHE MpoeKIuHy, B ueM ux | [1K-2.V.1
paziauuue

35 | B uém oTnmuMe napansienbHOro NpoeupOBaHUs OT LIEHTPAILHOTO I1K-4.3.1

36 | Uro takoe K0 (HUIIHEHT HCKaKEHHsSI TPOSKITNH, KaK €ro pacCunuTaTh [1K-2.3.1

37 | Kakue yron HakJI0Ha KAPTUHHOM TUIOCKOCTH M KO3 puumeHT uckaxenus | [1K-2.3.1

XapaKTCPHbI JJIA U30METPUN




38 | HazoBuTe 1 oxapakTepusyiTe ABE CTaHIAPTHBIE KOCOYTOJIbHBIE IIK-2.V.1
POCKIUH
39 | HazoBure Tpu pa3sHOBUAHOCTHU MEPCIEKTUBHBIX MPOCKITUI [1K-2.3.1
40 | U3 gero ckiiaapIBaeTCs IBET 000 MOBEPXHOCTH [1K-2.3.1
41 | Kakue KJIETKH OTBETCTBEHHEI 3a CIIOCOOHOCTH YEJIOBEKA BUIIETH [1IK-2.V.1
42 | Kakoif cBeT 4eOBEeK Ha3bIBACT ''BUIUMBIM CBETOM" [K-2.3.1
43 | Yrto Takoe TpeyroiabHUK MakcBesuia, Kak OH BBITJISIUT [1K-2.3.1
44 | Ilns yero ucnonb3yercs kito4 K B riBetoBoit Mmogenn CMYk I1K-4.3.1
45 | Yto nokassiBaet 1seroBas CIE-guarpamma, i 4yero ona npumMeHsieTcs I1K-4.3.1
46 | B uém ormune Brightness ot Lightness B nBeroBsix Mogensx HSB/HSL | TTK-2.V.1
47 | Kakue cymecTByIOT BapuaHTHI 3amKcH 1[BeTa B Mojenu RGB IIK-2.V.1
48 | YUTo MOXET MPOU30MUTH C JIy4OM CBETA MPH MOMAJAaHUH HA TTOBEPXHOCTh [1K-4.3.1
49 | Kakue yyy Ha3bIBAatOTCS MEPBUYHBIMU U BTOPHYHBIMHU I1K-4.V.1
50 | B yem ocobGenHocTh qudy3Horo paccenBaHus (OTpaKeHHs) CBETa IIK-4.VY.1
51 | Kakue BekTOpa HCTOIB3YIOTCS MpU pacuére qud y3HOro OTpakeHus IIK-2.V¥.1
JlambepTta
52 | B uem cytb MeTOza 3aKkpammBanus ['ypo I1K-4.3.1
53 | Jlnsg 9ero ucnonb3yroTCs HOPMAJIM BEPIIMH M HOPMAJU TpaHeit IIK-2.V.1
54 | U3 kakux TpEX IIBETOB COCTOUT Ieiiaep DonHra I1K-2.3.1
55 | B uem paznuna mexay mojaensaMu 3akpaimuBanus binana u @ounra [K-2.3.1
56 | Uro takoe KopHemickas kopoOKa, JIIsl 4ero OHA UCTIOIB3YeTC s [1K-4.3.1
57 | YUro nokasbiBaer PO (BRDF) konkpeTHOro MaTepuana IIK-2.V.1
58 | OOmuii mpuHIATT PabOTHI TPACCUPOBKH JTyUeit [1K-4.3.1
59 | Uro takoe "nmarun”, ucnonabszyeMble B anropurMe M3nydarensnoctu [IK-2.V.1
60 | OcobeHHOCTH TTPOLIEAYPHBIX (TAPAMETPUICCKHX ) TEKCTYP IK-2.V.1
61 | Kakue cucteMbl KOOpAMHAT MCIIONIB3YIOTCS IIPU paboTe C TEKCTypaMu IIK-4.V.1
62 | Uro Takoe "TekcTypHas pa3BEpPTKa" U JUIs YETO OHA UCTIOIb3YyeTCs IIK-4.V.1
63 | Ha uém ocHOBaH mpuHIHI penbeHOrO TEKCTypupoBanus (Bump [1K-2.VY.1
Mapping)
64 | YeM kapTa BBICOT OTJIMYACTCS OT KapThl HOpMaJiekh [1K-4.3.1
65 | Ha xakux nocrynatax 6azupyercst Gu3nuecKu-KOPPEeKTHBIA peHACPHHT I1K-2.3.1
(PBR)
66 | HazoBute ocHOoBHBIE KapThl PBR-marepuana [IK-2.¥.1
67 | 3amava TpUAHTYIISAIHA [K-2.V¥.1
68 | Kak mpoBepUTh TPHAHTYJISAIUIO HA COOTBETCTBHE KpuTepHio [lenone [1K-4.3.1
69 | Ocobennoctu TpuaHrynsiuu Jlenone [1K-4.3.1
70 | Kak ompeeuTh MOPSIOK TOYCK IS JOOABICHHS UX B TPUAHTYIISIIHIO [IK-2.V.1
71 | Jlnst 9yero Hy>KHO BBITIOJHSTH OTCEYCHHUE 10 OKHY BbIBoaa (Viewport) I1K-4.3.1




72 | Kakas noruyueckas onepamnus mo3BoJIseT ONpeaeTuTh BUIUMOCTD IIK-2.V.1
OTPE3KOB Ha 3KkpaHe B anroputme CasepiieHaa

73 | Kakue anropuT™bl yJajaeHuss HeBHIUMBIX péOep v rpaHeil paboTaroT B [IK-4.VY.1
MPOCTPAHCTBE U300PAKECHUS

74 | Jlns kakuX 00OBEKTOB MMPUMEHUM aJITOPUTM TUTABAIOIIET0 TOPU30HTA I1K-2.3.1

75 | Kakyto 3amauy pemaet anroputm Z-0ydepa IK-2.3.1

76 | Kakue omneparuu (mociieJoBaTeIbHO) BBITIOJIHSIOTCS Ha reomerpuyeckon | [1K-2.V.1
craauu 3D-koHBeiiepa

77 | Jlnst 94ero mpou3BOAMUTCS MPOIECC paCTEPU3AINHI [IK-4.V.1

78 | Uro Takoe "meiiaep", kakue ObIBAIOT HICHIEPHI

79 | OyHKIMK TUKCETBHOTO Ieiaepa I1K-4.3.1
80 | @yHKIMH BEpIIMHHOTO IIeHaepa I1K-4.3.1
81 | Bamaum Gsioka pactpoBbix onepanuii (ROP) IK-2.V.1
82 | OtnuuuTtesbHbIe 0COOCHHOCTH KOHBelepa mokosenus DirectX 10 IIK-2.V¥.1
83 | Bamaum texctyproro moayis (TMU) rpaduyeckoro nporeccopa I1K-4.3.1
84 | IlpuunHbl BO3HUKHOBEHHS ajbscuHra ("'aecTHuaHoro s¢dekra’) IIK-4.VY.1
85 | CyTb paboThl KpaeBoro anroputma criakuanus MSAA [1K-4.3.1
86 | B uem oTnmune OunMHEHHON QMIIBTPALIUN OT TPUIMHEHHON [1K-2.3.1
87 | Oco0eHHOCTh aHU30TPONTHON (PUITBTpALIUU IIK-4.VY.1
88 | Uro Takoe BBIOOpKA (COMIUIMHT) ITUKCEIa I1K-4.3.1

Bomnpocs! (3agaun) s 3adera / udd. 3aueta npeacTaBieHsl B Taduue 16.

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

°n/n IMepeuens Bom B (3amay4) st 3avera / nudd. 3auera
Ne n/ epeye onpocos (3axa4) A 3a4era / nudd. 3aqe T

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

[lepeyenr TeM IS KYpCOBOTO TPOSKTHPOBAHWS/BBIMIOHCHUS KYpPCOBOH pPabOTHI
npeJcTaBieH B Tabnue 17.

Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

IIpumepHBIii IepevYeHb TeM JJIs1 KYPCOBOI'0 NPOEKTHPOBAHNS/BHINIOTHEHUSI

Ne n/m N
KYPCOBOH padoThI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

Bomnpocsl s mpoBeneHus NPOMEKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHMS
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuua 18 — [IpumepHbIii mepeueHb TeM BOIIPOCOB JIsl TECTOB

Ne . Kon
IIpuMepHBbIii NepevYeHb TeM BONPOCOB /1JIsl TECTOB
n/n HHIMKATOPA

1 | lIpounTaiiTe TEKCT U BbIOEPUTE OJUH NPAaBHIBLHBIN 0TBeT. YKaxkute, | [1K-2.3.1
KaKyI0 33J1a4y BBITIOTHAET anroputm Z-0ydepa.

1. Otceuenue GpparMeHTOB, 3arOPOKEHHBIX APYTUMHU 00BEKTAMU




CIIEHBI

2. Orceuenue pparMeHTOB, BBIXOSIINX 332 TPAHUIIBI OKHA TPOEKLIUU

3. OrtceueHue TUHUM, BBIXOJAIINX 33 IPAHUILIBI OKHA POEKLIUU

4. COopka MMOJUTOHOB U3 JIMHUN

5. llpumeHeHue criaxuBaHus K rpaHULIaM 00bEKTOB
IIpounTaiiTe TeKCT M BbIOEpUTE NPaBUJIbHBIE 0TBeThI. Onpenenure, I1K-4.3.1
KaKHe U3 MIePEUNCIIEHHBIX aJITOPUTMOB OTHOCATCS K TI00aTbHOMY
OCBEILEHUIO.

1. TpaccupoBka Jrydeit

2. Metoj u3ny4aTenbHOCTH

3. DOTOHHBIE KapThl

4. 3arenenue no QoHry

5. Merop JlambepTa
IIpouuraiiTe TeKCT M Bbl0EpUTE MPaBWIbHBIE 0TBeThI. Onpenenure, [IK-2.V.1
AJITOPUTMBI, KOTOpBIE PEIIAIOT 3a]a4y yJAJICHNUs HEBUIUMBIX 3JIEMEHTOB
B IIPOCTPAHCTBE U300paKEHMUSL.

1. Auroputm PoGeprca

2. AnroputMm Beiinepa-AiizepTona

3. AJNTOpHUTM IJIaBAIOIIETO TOPU30HTA

4. ANroput™m XyJno’KHUKA

5. Aunroput™m Z-6ydepa

6. Anroputrm Karmymna-Knapka
IIpounTaiiTe TeKCT 1 BbIOEepUTE NPABUJIbHBbIE OTBETHI. Y KaXUTE, I1K-4.V.1
KaKMe U3 MIepeUnCIIEHHBIX ONepalvii OTHOCATCS K ahpUHHBIM
peoOpa3OBaHUsIM.

1. Ilepememenue

2. OrtpaxeHnue

3. Ckoc

4. MacmrabupoBaHue

5. Uzrub

6. BrrmaBmuBanue

7. WuBepTUpoBaHHE HOpMaJEH

8. Bpamienue
IIpounTaiite TeKcT ¥ BbIOEpPUTE OAWH NPaBUIbHBIN oTBeT. YKaxkute | [1K-4.3.1
CHCTEMY KOOPAMHAT, KOTOpasi IPUMEHSETCS B KOMIIbIOTEPHOH rpaduke
JUISI IOCTPOEHUS MOJiesiell O0BEKTOB.

1. TlpsamonuHeliHas NpsIMOYTOJIbHAS

2. TlpsmonuHeWHHas KOCOYTrobHas

3. TlonsipHas nuIMHIpUYECKAs

4. Tlonspuas chepuueckas

5. KpuBonuneiinas 6uneHTprueckas
IIpounTaiiTe TeKCT ¥ BbIOEpPUTE OAWH NPABW/IbHBIN 0TBeT. YKaxkute | [IK-2.V.1

dbopMaT NaHHBIX, KOTOPBIA UCTIONB3YETCS IS MIPEACTABICHUS KOOPAUHAT
B 3D-rpaduxke.

1. [enouncnennsrii (Integer)

2. Jlornueckuii (Boolean)

3. C mmaBaromeii 3ansiToit oguHapHO# TouHoCTH (FP32)

4. C nnaBaromeii 3ansaTou 1BoiiHON TouHOCTH (FP64)

5. Bemectennsiii (Real)




7 | ITpounTaiiTe TEKCT M BbIOEPUTE OIMH NPABHJIBHBII OTBET. IIK-4.Y.1
Onpenenute NPUHIKIL, KOTOPBIH JIKUT B OCHOBE PENIbe(hHOTO
TekcTypupoBanus (Bump Mapping).
1. CwmemieHust HOpMaal K TOBEPXHOCTH
2. CwmenieHus HOpMaII K BEPIIIUHE
3. CweleHus BEpIIUH MOJUTOHA 110 BEPTUKAIBHON OCH
4. CMemuBaHUs IIBETOB MaTepHalia
5. Tlpumenenus Anbga-kaHaia
8 | IIpounTaiiTe TEKCT M BbIOEPUTE OMH NPAaBUJIbHBIN oTBeT. YKaxute | [1K-4.3.1
Ha3BaHME BEKTOPA, 33JJAI0LIET0 MOJ0KEHUE TOUKHU B IEKAPTOBON CUCTEME
KOOPJAWHAT OTHOCHTEIBHO Hayajia KOOPHHAT.
1. Papuyc-BexTop
2. Oprt
3. HymneBoii myu
4. Bektop-HOpMaib
5. CB0OOMHBII BEKTOP
9 | [IpounTaiiTe TeKCT 1 BbI0epUTe NPaBUJIbHbIE 0TBeThI. Onpenenure [K-2.3.1
[BETa, KOTOPBIC BXOMAT B CyOTpakTHBHYIO Mozeinb CMY (K).
1. TonyGoit
2. UYépHpii
3. IlypmypHbrii
4. Xénrtorit
5. Kpacusiit
6. 3enéubiii
7. benbiit
10 | IlpoumTaiiTe TeKCT U BbIOEpPUTE OIMH NPaBUIbHBIN oTBeT. Ykaxute | [1K-2.3.1
UMs y4EHOTO0, TPEJIOKHUBIIETO MOEb AU(PHY3HOTO OTPAKEHUS CBETA.
1. Woransn I'enpux Jlambept
2. By Tonr ®@onr
3. Hxeiimc @. briimau
4. Anpu I'ypo

WHCTPYKIIMU ¥ CHCTEMA OLICHUBAHUS TECTA.

Tect nmpoBoautcs B cucteme LMS I'VAIT (https://Ims.quap.ru/). Tect MoxeT IpUMEHSATHCS
B Ka4eCTBE CPE/ICTBA MPOBECHMUS IIPOMEKYTOUHOMN aTTecTaliuu (BO BpeMs SK3aMeHa), TaK U JIIsI
NPOBEJICHUS TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH MIIM KOHTPOJISI OCTaTOYHBIX 3HAHUI.

CucreMa OLleHUBAHUS TECTOBBIX 3aJaHUil MoKa3aHa B tadimue 18.1.

Tao6muma 18.1 — CucremMa olleHMBaHUs TECTOBBIX 3aaHUI

Ne Yka3aHus 110 OLlCHUBAHHUIO Pe3yabTaTr OleHUBAHMSA
(6ansIbl, MOJIy4eHHBIE 32 BHITIOJTHEHHE \
XaPaKTePUCTHKA NPABUJILHOCTH 0TBETA)
1 | 3apaHue 3aKkpbITOrO THIA HA [TonHOE coBMazieHNe ¢ BEPHBIM OTBETOM

YCTaHOBJICHHE COOTBETCTBHUS
CUHUTAETCS] BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBHS
(TMo3uIMK U3 OTHOTO CTOJIOIIAa BEPHO
COITOCTABJICHBI C TTO3UITUSAMH JPYTOTO
CTOJIONA)

orieHuBaeTcs 1 6aninoM, HEeBEpHBIN OTBET
i ero orcyrcreue — 0 6aysoB (6o
YKa3bIBACTCS «BEPHO» \ KHEBEPHOY)



https://lms.guap.ru/

3azaHue 3aKphITOrO TUIA Ha
YCTaHOBJIICHHE NIOCIEI0BATEIBHOCTH
CUUTAETCsl BEPHBIM, €CIIU MPAaBUIIBHO
yKa3aHa BCs I0CJIEJ0BATENBHOCTD

uudp

[MonHOE coBIaieHHE C BEPHBIM OTBETOM
onieHuBaercs 1 Gamiom, eciu JOIMyIIEHbI
OIIMOKH UM OTBET OTCYTCTBYET — ) 6asioB
(;Tu00 yKa3bIBaCTCS «BEPHO»\ KHEBEPHO»)

3 | 3aganne KOMOMHUPOBAHHOTO TUIIA C [TonmHOE coBMaieHUE ¢ BEPHBIM OTBETOM
BbIOOPOM OJIHOTO BEPHOT'O OTBETAa U3 | OLEeHUBaeTcs 1 OanioM, HeBEpHBIN OTBET
YeThIpeX MPEUIOKEHHBIX U i ero orcyrcreue — 0 6aioB (6o
000CHOBaHMEM BBIOOPA CUUTACTCA YKa3bIBaeTCsl «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CIIU MPaBUIILHO yKa3aHa
nudpa ¥ NpuBeIeHbl KOHKPETHbIE
apryMEHTBbI, UCTIOIb3yEeMbIE TIPU
BBIOOpE OTBETA

4 | 3aganne KOMOMHUPOBAHHOTO TUIIA C [TonmHOE coBMaieHUE ¢ BEPHBIM OTBETOM
BbIOOPOM HECKOJIbKUX BAPHUAHTOB olieHuBaercs 1 6aymiom, eciiu J0MyIIEeHbI
OTBETA U3 MPEAJIOKEHHBIX U OIMUOKH WJIK OTBET OTCYTCTBYET — () 6ayyioB
pa3BepHYTHIM 00OCHOBaHHEM BbIOOpa | (JINOO yKa3bIBACTCSI «BEPHO»\ KHEBEPHOY)
CUMTAETCS BEPHBIM, €CITU MPABUIIBHO
yKa3aHbl HU(PBI U IPUBEICHBI
KOHKPETHBIC apT'yMEHTHI,

UCIOJIb3yeMbl€ IIPU BbIOOpPE OTBETOB
5 | 3ajaHue OTKpBITOrO TUIMA C [IpaBHUIBHBIN OTBET 3a 3a/1aHHUE

Pa3BCPHYTBIM OTBECTOM CHHUTACTCA
BCPHBIM, €CJIKM OTBET COBIIAAACT C
OTAJIOHHBIM 110 COACPIKAHUIO U
IIOJIHOTEC

olleHUBAeTCs B 3 0ajuia, eciu JOoIyIIeHa
0JiHa OIKOKa \ HETOYHOCTD \ OTBET
NPaBUIIBHBIN, HO HE MOJIHBIN - 1 6ant, eciu
nomnyiieHo oosee 1 ommbku \ oTBET
HeNpaBUIbHBIN \ 0TBET OTCyTCTBYET — 0
0amtoB (71100 yKa3bIBACTCS «BEPHOM\
«HEBEPHOY)

WHCTpyKIMs 10 BHIOJHEHUIO TECTOBOTO 3aJjaHUs HaX0IuTcs B Ta0nuie 18.2.

Tabnuua 18.2 - UTHCTpyKIIKS IO BBIIOJHEHUIO TECTOBOTO 3aJaHMsI

Ne Tun 3axanus HNucrpykuus
1 | 3amanue 3aKpbITOrO THNA HA [IpounTaiite TeKCT U yCTAaHOBUTE
YCTaHOBJIEHHE COOTBETCTBHUS COOTBETCTBHE.
K xaxxgoii mo3unyu, JTaHHOM B JICBOM
cTonb11e, TOI0EpUTE COOTBETCTBYIOIIYIO
TTO3HIINIO B TIPABOM CTOJIOIIE
2 | 3agaHue 3aKpBITOrO THIIA Ha [IpounTaiite TEKCT U yCTAaHOBUTE
YCTaHOBJIEHHE MOCJIEI0BATEIbHOCTH MOCJIEZI0BATEILHOCTD
3anuIInuTe COOTBETCTBYIONIYIO
MOCJIeI0BATEIbHOCTh OYKB CJIeBa HAIPaBO
3 | 3amarne KOMOMHUPOBAHHOTO THTIA C [IpounTaiite TeKCT, BRIOEPUTE IPABHIIBHBIH
BBIOOPOM OJIHOTO BEPHOTO OTBETA U3 | OTBET U 3alUILUTE apTyMEHTHI,
YeThIPEX MPEUI0KEHHBIX U 00OCHOBBIBAIOLINE BHIOOP OTBETA
000CHOBaHKEM BBIOODPA
4 | 3agaHue KOMOMHUPOBAHHOTO TUIIA C [IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIE

BBI60pOM HCCKOJIbKHUX BAPUAHTOB

BapHWaHThbI OTBCTA U 3aIlTMIIUTC APT'YMCHTEI,




OTBETA M3 MPEIJIOKCHHBIX 000CHOBBIBAIOIINE BHIOOP OTBETOB
pa3BepHYTHIM 0OOCHOBAHUEM BBIOOpA

5 | 3amaHue OTKpBITOrO TUIMA C [IpounTaiite TeKCT U 3aMUIINTE
pa3BepHYTHIM OTBETOM pa3BepHYTHII 000CHOBaHHBIN OTBET

[lepeyeHbp TeM KOHTPOJILHBIX Pa0OT MO IAWCHUILUIMHE OOYYaromMXCsl 3a04HON (POPMEI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/ IlepeyeHb KOHTPOJBLHBIX Pa0OT

He npenycmorpeno

10.4. Meroauueckue  MaTepHalbl,  ONPEHCISAIONINE  TPOIEAYPHl  OICHUBAHHS
WHAUKATOPOB, XapaKTEpU3YIOLUX JTanbl (OpPMUPOBAHMUS KOMIETCHLUN, CcoOAepKarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTtax [ YAIIl, periaMeHTHpYIOIUX TOPSIOK U IPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTecTalii 00y4aronuxcs
I'VAIL

11. MeToauyeckne yKazaHus sl 00y4aIOUIUXCS MO0 OCBOEHHIO JUCIHIIIMHBI

[{enbto IUCUUIUIMHBI SBJISIETCA MOJIyY€HUE CTYJCHTaMH HEOOXOIMMBIX 3HaHUHN, YMEHUH U
HaBBIKOB B 00JIACTH CO3/IaHUS I OTOOpaKEHUS MOJIETICH T€OMETPHUECKUX 00BEKTOB U
rpaduueckux n300paskeHui s pa3pabOTKH KOMIIOHEHTOB HH()OPMALIMOHHBIX CUCTEM U
anmnapaTHO-IMPOrPAMMHBIX KOMILJIEKCOB.

11.1. MeToauyeckue YKa3aHusli [Jisi OOy4alOIIHXCS MO OCBOGHHI0 JIEKI[HOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYECHME JIEKIIMOHHOIO Marepuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIOKeHHe ydeOHoro Mmarepuana. Ha3HaueHMe COBpEMEHHOH JIEKIHMU B
paMKax JIUCIMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMALMIO 1O TEME, a B OCBOCHUU
(dyHIaMeHTalbHbIX MpoOJeM AMCUUILIMHBL, METOJOB HAy4yHOTO IO3HAHUS, HOBEHMIINX
JOCTMDKEHUI Hay4yHOHM MbIciau. B yueOHOM mporecce JEKIUs BBINOIHIET METOJI0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKpbhIBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOsieMbl, JaeT IeJbHOE NpEeACTaBICHUE O AUCLUILIUHE,
MTOKa3bIBACT B3aUMOCBS3b C APYTMMH AUCIUIUIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroKUMCs JIEKIIMOHHOTO MaTepHraa:

— TIOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWUH, YpOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4EHHUE OIbITa TBOPUECKON pabOThl COBMECTHO C MPENoAaBaTesieM;

— pa3BuTHe TNPOPECCHOHAIBHO-JEIOBBIX  KauecTB, JIOOBM K TpeIMery |
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIIJICHHUS;

— TOsBJIEHHE HEOOXOMMOI0 HHTEpeca, HEOOXOMMOTO JUIs CAMOCTOSATEIbHOM padoThI;

— IIOJIy4E€HHE 3HAHMM O COBPEMEHHOM YpPOBHE pa3BUTHUs HAYKH U TEXHUKA U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaiIINe TO/bI;

— HayuuThCs MeToJudecku oOpabaThiBaThb Marepuan (BbLAEIATh TJIaBHBIE MBICIH U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSTh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  MOJIy4€HHE TOYHOTO MOHMUMAaHMs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSTHH.

JlekIMOHHBIN MaTepHal MOXKET COIPOBOXK/IAThCS IEMOHCTpAIMEH CIai10B U
WCITOJIh30BAaHHUEM Pa3/IaTOYHOT0 MaTepurasa Mpy MPOBEACHUN KOPOTKUX TUCKYCCHUN 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCHIUTUIINHE.




CTDVI(TVDa npeaoCTaBJICHNA JICKIIMOHHOI'O MaTCpHraJia.

— HBnoxxeHne TEOPETUIECKUX BOMPOCOB, CBSA3AHHBIX C PACCMATPUBAEMON TEMOI;

— OmnucaHue METOJIOB U AJITOPUTMOB, PUMEHSAEMBIX JIJIS PEHICHUS 3a/1a4 KOMITbIOTEPHOMN
rpaduky;

— JleMoOHCTpamnus MpUMEPOB PEIICHUs 3a7a49 KOMIIBIOTEPHOU TpaduKH;

— O0001IeHNE H3JI0KEHHOTO MaTepUAIIa;

— OTBeThI Ha BOZHUKAIOIINE BOIPOCHI IO TEME JICKITHH.

11.2. Metoauueckue yKa3aHus A5 00y4alOLIUXCs N0 YYACTHIO B CEMUHAPax

He npedycmompeno yuebnvim naanom no OaHHOU OUCYUNIUHE.

11.3. MeToauyeckue yKa3aHHfl Ui OOYYAIOIIUXCH MO MPOXO0XKIEHHI0 NMPAKTHYECKHX
3aHATHH

He npedycmompeno yuebHvim nianom no OaHHOU OUCYUNIUHE.

11.4. MeToauyeckue yKa3aHusl Jisi O0y4alOIIUXCS MO BBINOJHEHHIO JIA00OPATOPHBIX
padort

B xoze BeinonHeHus 1abopaTOpHBIX pabOT 00yUarOLUICS JOKEH YIIIyOUTh U 3aKpEnuTh
3HAHUS, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOW IKCIEPUMEHTA
B COOTBETCTBMM C KBaJIM(PHUKAIMOHHON XapaKTEpUCTUKON oOydaromerocs. BreinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PaCYeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIPUITHIA.

Breimonnenne mabopaTopHbIX padoT OOydYaIOMIMMCS SBISIETCS HEOTHEMJIEMOW YacThIO

HU3YyUCHUA JUCHUIIINHBI, OHpG,I[CJ'IHCMOfI y‘I66HBIM INIaHOM MW OTHOCUTCA K CpCACTBaAM,
066CH€‘-II/IB3.IOIHI/IM PEIICHHUE CIICAYIOINX OCHOBHBIX 3a/1a4 y 06yqa10mer0091:

— MpUOOpETEeHNE HABBIKOB HCCIIEA0BAaHUS MPOLIECCOB, SIBICHUNH U OOBEKTOB, U3y4aeMBbIX B
paMKax JaHHOM TUCLMIUIAHBL;

— 3aKpeIlIeHUe, pa3sBUTHE M JeTalu3alys TEOPETUYECKUX 3HAHUM, IIOJYyYEHHBIX Ha
JEKUUSAX;

— TMOJIydeHHEe HOBOW MH(OpMAIUU 0 U3y4aeMOU TUCHUIUINHE;

— npuoOpeTeHre HAaBBIKOB CaMOCTOATENbHOM paboThl ¢ J1a00paTOPHBIM 000PYAOBAaHHEM U
npubopamu.

3aganue 1 TpeOOBaHMs K IPOBEIECHUIO Ja00PATOPHBIX padoT

Bapuant 3amanus mo KaxaoW J1abopaTopHOM paboTe OOyYarolIuiics TMOJy4daeT B
COOTBETCTBUU C HOMEpPOM B cmucke rpynmnbl u3 Jlmunoro kabunera oOydaromerocs ['YAIL
[lepen mpoBeaeHueM J1abopaTopHOM pabOTHI  OOydHaroOmEeMyCsi CJIEIyeT BHHUMATEIbHO
03HAKOMUTHCS C METOJMUYECKUMH YKa3aHHSIMHU 10 €€ BBIOTHEHUI0. B cooTBeTCTBUM € 3a/1aHeM
oOydJaronmuiicss JOJDKEH TOATOTOBUTh HEOOXOJUMBIE WCXOJHBIE MaTepHUaibl, BBITOJHUTH
YKa3aHHYIO TOCJIEI0BATeNbHOCTh ACUCTBUIA, MONYYUTh TpeOdyeMble pe3yiabTaThl, OGOPMUTH U
3aIUTUTH OTYET 1O JabopaTopHO padoTe.

CTpykTypa n d)ODMa oT4EeTa O Ha6ODaTODHOﬁ DaGOTC

Otuer o 1abopaTtopHOif paboTe JOKEH BKIOYATh B ce0s: TUTYIBHBIN JTUCT, L1eNb paboThI,
BapHaHT 3aJ]aHWs, ONHCAaHUE TIpoIlecca BBHIMOJHEHUS JIa00pPaTOpHOW pabOTHI, TOJTYYEHHBIC
pe3yJbTaThl, TOTIOJHEHHbIE CKPUHIIOTaMH, U BBIBOJBL. [logpoOHBIE TpeOOBaHUS K COJIEPIKAHUIO
1 opopmileHH 0 OTUETA MPUBEEHBI B KOHIIE KaXI0T0 (aiina 3a7aHus 1adopaTopHOi paboThI.

B oruere He cneayer mucaTh OT MEPBOrO JIMIA, Hanpumep, " co3nan NpuMHUTHUB..." WK
BO MHOXXECTBEHHOM uucie, Hanpumep, "Mbl co3ganu npumuTeB...". Bmecto 3toro

UCIIONB3YeTCsl Oe3MMYHOCTHAS (POPMY M3JIOKEHUS B HACTOAIIEM WM TPOIICANIEM BPEMEHH.



"

Hanpuwmep: "lIlpumutuB Obl co3naH mpu momomu uHCTpymeHTa Create...
co3naércs yepe3 OOKOBYIO MaHEb HHCTPYMEHTOB. .. "

win "llpumuTuB

Tpeboanus Kk 0hOPMIICHUIO 0TYETA O JIA0OPATOPHOU paboTe

[To kaxmoit mabopaTopHOil paboTe BHIMOIHACTCS OTACIBHBIN OTYeT. TUTYIBHBIN JIUCT
obopmiseTcss B COOTBETCTBUM C IabisoHOM (oOpas3iiom) mpuBeaeHHbIM Ha caiite ['YAII B
paznene «HopmatuBHas nokymenrtaus» (https://quap.ru/regdocs/docs/uch). Crynenueckue
pabothel cienyeT opopmisaTe B coorBeTcTBUU ¢ TpeboBanmsimu ['OCT 7.32-2017 «CHUBU/I.
OTtuer 0 Hay4yHO-HCcaenoBaTenbckor padore. CTpykrypa u mpasuia opopmiieHus» u [OCT
2.105-2019 «ECK /. O6mue TpeboBaHMS K TEKCTOBBIM JOKYMEHTaM.

Meronnueckue yka3aHus 00 BBIIOJIHEHUIO J1a00paTOPHBIX padoT

Meroauueckue yka3zaHHUs JOCTYNMHbI oOydaromumcs B Jluunom kabunere ['YAII
(https://pro.quap.ru) B pasgene «Matepuanbly aucHUIUIMHBL  «KommnbroTepHas rpadukay.
[lepeueHb METOAMYECKUX YKA3aHUM:

%+ MopenupoBaHue CIOXHBIX TPEXMEPHBIX ClIeH B makere 3ds Max: yue0.-Meron. mocooue /
. A. bynrakos. — CII6.: T'YAIL 2021. - 199 c.

% OCHOBBI pa3pabOTKH UHTEPaKTUBHBIX 3D-npunoxenuit Ha nBrkke Unity: yue0. mocooue /
. A. bynrakos, E. E. Maiin, H. H. Pemetnukosa. — CI10.: 'YAIL 2021. — 137 c.

% [IporpamMmmupoBaHUE MHTEPAKTUBHBIX MPUIOKEHHUI Ha sI3bIKE c#: yueOHoe mocodue / . A.
Bbynrakos. — CI16.: 'YAII, 2022. — 160 c.

CpoKH c1a4u U OlIEHKA J'Ia6ODaTODHBIX Da6OT:

[Tepedens abopaTOpHBIX pabOT MpUBEIEH B TAOIHIIE 6.

[TpenenpHBIA CPOK CHauu JTA0OPATOPHBIX pabOT — 10 TOCIEAHEW HeAenu aekadps
(3auétnas Henens). g monydeHHuss MaKCUMaIbHOTO Oaa jgabopaTopHyro paboTy He0OX0IUMO
CIaTh HE MO3JHEE CPOKOB, YKa3aHHbIX B Tabuuie 20. O0yyaromuiics, crarouuil 1abopaTopHyro
paboTy TMO3Xe YCTAaHOBJIIEHHOI'O MPEEBHOTO CpPOKa, MOXET MpPeTeHI0BaTh TOJbKO Ha
MakcuMaibHbIN O6amn 8 BMecTo 10.

Ta6muia 20 — Cpoku ciaun 1 6ayuisl 1a60paTOPHBIX padboT

Homep Ha3zBanue paGoTsnl Cpok Makcum
padoThI BBINOJIHEHUS aJbHBIA
0ann
1 PaboTa ¢ npuMUTHBaMH, TOJIMTOHAJIBHOE CenTs0pn 10
MOJIEJTUPOBAaHUE U IPUMEHEHHE MOIU(PUKATOPOB. TEKYIIEro rojaa
2 Co3aHue CoXKHBIX 0OBEKTOB MTPU OMOILU OKTs0ph TEKyILIEro 10
nvuHUM. Jlornyeckue onepanyuu U TUPA)KUPOBAHUE roja
00BEKTOB.
3 Ocgerienue cleHsbl, paboTa ¢ MaTepualaMu u OKTA0pb TEKYIIETOo 10
TEKCTYpPUPOBAHUE. rozaa
4 AHHMAIs TEOMETPUIECKUX 0OBEKTOB H Hos6ps Texymero 10
MaTepHaJioB U BU3YaJIH3alHsl CLICHBI. rojaa
5 Pa3paboTka naTepakTuBHOTO npuiokenus B Unity | HosOpb Tekyriero 10
C apXUTEKTYPHBIM COOPYKEHHEM. rojaa
6 N3ydenue pu3nueckux cBOMCTB 0OBEKTOB U UX Jlexabpb TeKyIero 10
B3aumoeicTeus B Unity. rozaa

bannel, HabpanHbie 00y4aromuMes 3a J1abopaTopHbIe pabOThl, CYMMHUPYIOTCSA C OayyiaMu
3a KOHTpPOJIbHYIO pabory (makcumym — 70 OamnoB). Ha ocHoBe cymmapHoro Oaiia



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/

oOyJaromuiicss MmoyiydaeT OIeHKY 3a paboTy B cemecTpe. bamibl COOTHOCATCS C OlEHKaMu
CJIETYIOIINUM 00pa3oM:

— MeHee 35 — «HEeYJOBJICTBOPUTEIILHO;
— 36-48 — «yn0oBIETBOPUTEIHHOY,
— 49-59 — «xopomioy,

— 60-70 — «oTI4HOY.

11.5. MeToguyeckne YyKa3aHusl [JI OO0y4alOIMXCA MO0 MNPOXOKIEHUI0 KYpPCOBOI0
NMPOEKTHPOBAHMS/BBINOJHEHNSI KYPCOBOH padoThl

He npedycmompeno yuebHvim nianom no OaHHOU OUCYUNIUHE.

11.6. MeToauyeckne yKka3zaHusl JJIs1 00YyYAIOIIMXCHA MO MPOXOKIAECHUIO CAMOCTOATEIbHOI
padoThI

B xone BbInonHeHUs CaMOCTOSITCIILHON pa6OTBI, 06yan01um“4c51 BBITIOJIHACT pa60Ty 8(0)
3aIaHUI0 U IIPU METOJUYCCKOM PYKOBOACTBEC NPCIOAaBaTCiisA, HO 0e3 ero HETIOCPCACTBCHHOT' O
ydacTus.

B mporecce BBIMONHEHUS CaMOCTOSITENILHON paboThl y oOyuwaromierocs ¢GpopMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHSI, TIOMOTaeT TOJYyYUTh HABBIKA TTOBBINICHUS
pohecCHOHANBEHOTO YPOBHSL.

MetoauueckumMy ~ MarepuallaMd, — HampaBiSIONMMU  CAaMOCTOSTENBHYIO  paboTy
00ydJarouumxcs, SBIAIOTCS Y4€OHO-METOJUYECKHE MaTepHalibl 10 JUCHUIIIMHE, a TakxKe
METOJMYECKHE YKa3aHHs 1O BHIOJHEHUIO J1a00paTOpHBIX padoT. Bce MaTepualibl TOCTYIHBI Kak
B 3JIEKTPOHHOM BHJIe (1yOsukyroTcs B JImunom kabunetre ['YAII B paznene «Matepuaibi»), Tak
U B ieyaTHOM Bujie (B Oubmmoteke ['Y AII).

11.7. Metoauueckue YyKa3aHus JJsi OOy4alOIIMXCA MO MPOXO0XKIECHHI0 TeKYIIero
KOHTPOJIsl yCIIeBAeMOCTH

Tekymuii KOHTpPOJIb YCHEBAEMOCTH NPEAYCMATPUBACT KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeNbI0 OIEHUBAHMS X0Jla OCBOCHUS
JACIIUTIIUHBI.

KonTponbs ycneBaeMocTH MOApa3yMeBaeT MPOBEACHUE KOHTPOJIbHOW paboThl B
nuceMeHHoOU (hopme. KoHTponbHas paboTa BKIIOUAET /IBa 3a/1aHUS IO BapUAHTaM:

e 3aganue Nel — addunHbIEe TPeOOpa30BaHUs HA IIIOCKOCTH,

e 3ananue Ne2 — nmoctpoeHne opTorpaduyecKux MpoeKui.

MaxkcuManpHbIi 0amt 3a KOHTposbHY padoty — 10 (7 3a 3amanme Nel u 3 3a 3amanue
Ne2). Otu 6annsl npubasnstoTes K 6aaam 3a JabopaTopHble paOOTHl MPU BHIYMCIEHUU OLEHKU
paboThI B cemMecTpe.

KonrtponbHas pabota 3arpyxaercst B JInunblii kabunet oOyuaromerocst ['YAIT B popmare
PDF. Ilpu BbINOJHEHUH KOHTPOJBHOW pabOThl OT PYKH Ha JHUCTKE OymMaru S3TOT JIMCTOK
ckaHupyercs u BcraBisgercss B PDF-nokymeHr.

KonTposbHast paboTa J0/DKHA BKJIIOYATh B CeOS1 TUTYJIBHBIHN JIMCT YCTAHOBICHHOU (hOPMBI
(bmank mocTyreH Ha caiite: https://guap.ru/regdocs/docs/uch), BapuanT 3amaHusi, H300paKeHUS
UCXOJHBIX M PE3YJAbTUPYIOIUX (GHUTyp, MaTpUIlel BepInuH, apPUHHBIX TpeoOpa3oBaHHN |
MPOEKLINHU, apuMeTHyecKre pacyEThl IEPEMHOKEHUS MAaTPHULL.

Cpok crmaum KOHTpOJIbHOM — 10 1 HOsiOps Texkymiero roga. Ilocime 3Toit maTel 3arpys3ka
KOHTPOJILHOM paboTh! B JIMUHBIN KaOMHET CTAHOBUTCS HEBO3MOXKHOM.


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

11.8. MeToauyeckne ykazaHusi JJisi O0y4alomMXcsl MO MPOXOKIEHUIO MPOMeEKYTOUYHOI
aTTecTaluu

[Ipomexxyrounass ~ arrectauus  OOydaroOmIMXCsl  NPEAYCMAaTpUBAEeT  OLIEHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YEHMs IO AucUUIUIMHE. OHa BKIIOYAET B
ce0s1 sK3aMeH — (OpMY OLIEHKHU 3HAHUH, TOJIy4EeHHBIX 00y4YaroIUMCs B IPOLIECCE N3YUEHUS
BCEH IUCIUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSTEIbHOW paboThI, CIIOCOOHOCTH MPHUMEHSTh
UX JUIsl PEIICHHs IPaKTUYEeCKMX 3aJad. OK3aMEeH, Kak IIPaBWIO, INPOBOJUTCS B IEPUOL
HK3aMEHAllMOHHOM CECCUM W 3aBEPIIACTCS ATTECTALMOHHOM OLEHKOM «OTIIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

Cuctema OLEHOK IpU MPOBEACHUU HPOMEKYTOYHOM aTTeCTallUh OCYLIECTBISETCS B
COOTBETCTBUH C TpeboBanmsiMu Ilonoxkenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTU U
MIPOMEXKYTOUHOH aTTecTaruu ctyfaeHToB ['YAIL, oOydaromuxcss mo mporpamMmbl BBICIIETO
obOpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
cryneHtoB B 'Y AIy.

DopMaT IpoBeACHUS dK3aMeHA

DK3aMEH MOXKET IIPOBOJIUTHCS B OJTHOM U3 TPEX hopm:
1. VYcCTHBINA DK3aMeEH;
2. biui-3x3ameH;
3. DK3aMeH B BUIE TECTA.

dopma mpoBeieHUs 3K3aMeHa BbIOMpAETCsl MPeNoiaBaTelieM 3apaHee, UCXOAsl U3 00LIero
KOJINYeCcTBa O0yYArOMINXCS, 3arpy3Kd ayIuTOPHOTO (OHJA M JAPYTHX KPUTEPHEB, U TOBOAMTCS
oOyyaromuMcsi B Hadajie yyeOHOro ceMmectpa. Pe3ynbTaTbl IPOXOKIEHUS SK3aMeHa M0 JIIo0oi
ux TpEX (popM SABISAIOTCS PAaBHO3HAYHBIMHU.

DopmMa YCTHOTO SK3aMeHa

YCTHBIN 3K3aMeH MpoBOAUTCS Mo Owieram. Kaaplii OuieT colepXHT JBa BOIpoOca U3
o0r11rero nepedHs Bonpocos (tadswuma 15.1).

B nHauane sk3ameHa SK3aMEHYEMbIil BBITATMBACT OWUJIET ciyyailHbIM 00pa3oM, MOCiE Yero
emy naércst 30 MUHYT BpEMEHHU Ha MOATOTOBKY K OTBeTy. IIpyu moAroToBke MOXKHO MCIIOJIB30BaTh
pyuky u Oymary JuUisi 3alliCH TEe3UCOB OTBeTa. BO Bpemsi MOATOTOBKM 3K3aMEHYEMOMY
3afpenaeTcs IMOoJab30BaTbCs JIOOBIMU CHPAaBOYHBIMH MaTe€pHajlaMHd WM  BIIEKTPOHHBIMU
YCTpPOMCTBAMM, a TaKKe€ 3aJaBaTh BOIIPOCHI APYIMM 3K3aMEHyeMbIM. B ciydae HapymeHus
IIpaBUJI MPOBEJIEHUs JK3aMEHa IPENOoJaBarellb BIIPAaBE yAAIUTh JK3aMEHYEMOI'O C DK3aMEHa ¢
OLICHKOMN «HEYJOBJIETBOPUTEIBLHOY.

OTBeT Ha BOIIPOCH! IPOUCXOJUT B (hopMaTe AUATIOra FIK3aMEHYEMOTO C IIPENOoJaBaTEIeM.

dopma OnmmIr-3K3amMeHa

DK3aMeHyeMbIll 3alyCcKaeT CIEHUalbHYI0 MporpamMMmy, KOTOpas ClydalHbIM 00pa3om
BbIOMpaeT 1 Bompoc u3 tabmuisl 15.2. J{1s oTBeTa Ha KaXIblid BOIPOC dK3aMeHyeMoMy aaércs 1
MuHyTa. OTBET NPOUCXOIUT YCTHO TMpemnojaBarento. Bcero sk3amMeHyeMoMy HEOOXOAMMO
OTBETUTH Ha 4 Borpoca. OIeHKa CTaBUTCS, UCXO/ U3 KOJIMYECTBA BOIPOCOB, HA KOTOPBIE ObLI
JIaH MPaBUIIbHBIA OTBET:

— orBeT Ha 1 BOIIPOC — KHCYAOBJICTBOPUTECIBHO),
— OTBeT Ha 2 BOIIpOCa — «yAOBJICTBOPUTEIILHO),
— OTBeET Ha 3 BOIIPOCA — «XOPOIIO»,

— orBeTHa 4 BOIIpOCa — KOTIIUYIHON».

®dopwma TecTa



Tect mpoBoautcst B Cucteme nuctanimonnoro ooyuenus ['YAIT (https://Ims.quap.ru) 3a
KOMIIbIOTEPAMH B ayJIUTOPHH. DK3aMeHyeMOMY [Ja€Tcs OAHA MONbITKa M 1 yac BpeMeHH (c
MOMEHTA 3aIlyCKa TECTUPOBaHMs), YTOOBI OTBETUTH Ha 30 BOMPOCOB. 32 TECT MOXHO IOJIYyYUTh
MakcUMyM 45 6aj10B. DT GaJlIbl COOTHOCATCS C OLIEHKOH CIIeyIOIUM 00pa3oMm:

— wmeHee 20 — «HeYI0BIETBOPUTEIIHHO;
— 20-28 — «yIOBIETBOPHUTEIIBHOY;
— 29-36 — «xopo1ioy;

— 37-45 — «oTnu4HOY.

B mnpomecce BBINONHEHHS TeCTa 3K3aMEHYEMOMY  3allpeIlaeTCsl  IOJIb30BaThCS
CIPaBOYHBIMU MaTepuajllaMu (BKJIOYas Marepuansl B ceTu MHTepHeT), nuTeparypoi,
MOOWJIBHBIMU 3JIEKTPOHHBIMU YCTPOMCTBAMH M CHUCTEMaMH HCKYCCTBEHHOIO HHTeUIeKTa. B
cllyuae HapyIICHHs NpPaBUJ BBIIIOJHEHUS TeCTa WM TPH IOMNBITKaX OOMaHa WM B3JIOMa
JJIEKTPOHHOM CHUCTEMBI TECTHMPOBAHUS IIPENOAABATEIb BIPABE YAAIUTH HK3AMEHYEMOIO C
HK3aMEHA C OLIEHKOU «HEYIOBICTBOPUTEIIBHON.

Bomnpocsl Tecta UMEIOT BapyaHThl OTBETA. B 3aBUCMMOCTH OT THIIa BOIIPOCA MPaBUJIbHBIM
OTBET MOKET OBITh JMOO OJHH, JHUOO OTBETOB MOXET OBITh HECKOJIbKO. TeMbl, K KOTOPHIM
OTHOCSITCS BOIIPOCHI T€CTA, IPUBEIEHBI B TabuLe 18.

DopMmupoBaHue UTOTOBOH OIIEHKH

I[J'ISI MMOJIYYCHHUA HpOMC)KYTOqHOﬁ aTTeCTallnu 06yqa}omm7lc;1 00s13aH CAaTb 5K3aMCH Ha
OLCHKY HC HUIKC «YHOBJICTBOPHUTCIBHO.

HToroBas oleHKa MO AUCIHUILTNHE CKIIAJIBIBACTCS M3 ABYX OIICHOK: 32 pabOTy B CEMeCTpe U
3a 9K3aMeH. [Ipu 3TOM OIleHKA 3a 9K3aMEH MMEET PEHIAroIIUi BEC B ClIydyae, €CIIM JIBE OLCHKU
pasznuuatorcs Ha 1 Ga.


https://lms.guap.ru/

Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUTUIMHBI

Jlara BHeceHUs
U3MEHEHUHN U
JOIOJIHEHUH.

Ilonmuce
BHECIIIETO
U3MEHEHUS

Coneprxkanure U3MEHEHUI U JJOTIOTHEHU N

Jara u Ne

IPOTOKOJIA
3acelaHus
Kageaps

IMoamuce
3aB.

kadeapoi




IIpunoxenue 1

Knrouu k sonpocam mecma uz mabauyot 18

1. IIpoyuTaiiTe TEKCT U BbIOEPHTE OJUH NMPABUJIbHBII 0TBET. YKXUTE, KAaKYI0 3a1a9y
BBITIOTHSET anroput™ Z-0ydepa.

1) Ortceuenne HhparMeHTOB, 3arOPOKEHHBIX IPYTMMHU 0OBEKTAMH CIIEHBI — BEPHO
2) OrtceueHne pparMeHTOB, BBIXOASIIMX 328 TPAHUIBI OKHA POSKIHH

3) Orceyenre JIMHAMN, BBIXOIAMIMX 32 TPAHUIBI OKHA TIPOEKIMN

4) COopka NOJUTrOHOB M3 JTMHHUN

5) IlpuMmeHeHHE CrITaKUBAHUS K IPaHUIIaM 00bEKTOB

2. IIpounTaiiTe TeKCT ¥ BbIOEPUTE NMPaBUJIbHbIE 0TBETHI. ONpeaeuTe, Kakue u3
MEPEYUCIICHHBIX AJITOPUTMOB OTHOCSATCS K TIO0AIEHOMY OCBEIEHUIO.

1) TpaccupoBka jiyucii — BEpHO

2) Mertoj U3Iy4aTeaIbHOCTH — BEPHO
3) ®oTOHHBIE KapThl — BEPHO

4) 3arenenue no OoHry

5) Meron JlamGepra

3. IIpouuTaiiTe TeKCT 1 BbIOepuTe NPpaBUIbHBbIE 0TBeThI. OnpeenuTe, aropuTMbl, KOTOPBIC
pelLIaroT 3a/1auy YAaJeHHUs HEBUIUMBIX 3JIEMEHTOB B IPOCTPAHCTBE U300paKEHHUSL.

1) Anroputm PobGeptca

2) Anroputm Beiinepa-Aiizeprona

3) AJIrOpUTM IUIABAIOIEr0 TOPU30HTA — BEPHO
4) ANroput™m XyI0)KHUKA — BEPHO

5) Anroput™m Z-0ydepa — BepHO

6) Aunropurm Karmymna-Knapka

4. TlpouuTaiiTe TeKCT U BbI0epuTe NPaBUIbHbIE OTBEThI. YKaXNUTE, KAKUE U3
MEPEYUCIICHHBIX ONepaluil OTHOCITCS K appUHHBIM IPE0OPa30BaAHUSM.

1) mepemernieHre — BEPHO

2) OTpakeHHE — BEPHO

3) ckoc — BepHO

4) wmacmrabupoBaHUEe — BEPHO
5) u3ru6

6) BbIIABIMBAHUE

7) WHBEPTUPOBaHHE HOpMAJIEHt
8) BparleHIEe — BEPHO

5. IIpounTaiiTe TeKCT ¥ BbIOepUTe OJANH NPABUJIbHBINA OTBET. YKaXKUTE CUCTEMY KOOP/IMHAT,
KOTOpasi IPUMEHSETCS B KOMITbIOTEPHOM rpaduke A MOCTPOEHUS MOZIeNiel 0O BEKTOB.

1) TlpsimonuHeWHas MPSIMOYTOJIbHAS — BEPHO
2) IlpsMonuHeiHas KOCOyroibHas

3) TonsipHas UIHHIPUYECKAST

4) TlonsipHas cepryeckas

5) KpuonuHeiiHas OUIICHTpUYECKAs

6. IlpounTaiiTe TEKCT M BbIGEPUTE OIMH MPABUJIbHBII 0TBET. YKaXnuTe PopMaT TaHHBIX,
KOTOPBII MCHOB3YETCs IS MpeICTaBleH s koopAuHaT B 3D-rpaduke.



1)
2)
3)
4)
5)

7.

1)
2)
3)
4)
5)

8.

1)
2)
3)
4)
5)

9.

1)
2)
3)
4)
5)
6)
7)

10.

1)
2)
3)
4)

Lenouncnenusrii (Integer)

Jlornueckwii (Boolean)

C nnaBatouieit 3anstoit oquHapHoil TouHoct (FP32) — BepHo
C mnaBaromnieit 3anaroi aBoitHoM TouHocTr (FP64)
Bemecteennsrii (Real)

IIpounTaiiTe TeKCT ¥ BbIOEPUTE OJNH NPABUJIbHBINA 0TBeT. OnpeenuTe NPUHITHII,
KOTOPBIN JISKHUT B OCHOBE pelibepHOro TeKcTypupoBanus (Bump Mapping).

CMerieHust HOpMaJIH K MOBEPXHOCTU — BEPHO
CmMenieHns HOpMalii K BEpIIHHE

CMGH.[CHI/ISI BCPIIHMH IMOJIMI'OHA I10 BepTHKaHLHOﬁ ocHu
CMmemBaHus IBETOB MaTepuaia

[Tpumenenus Anbda-kanana

IMpounTaiiTe TEKCT U BHIOEPUTE OJJUH MPABWILHBII OTBET. YKa)XUTEC HA3BaHUE BEKTOPa,
3a/1aI0MIET0 MOJIOKEHNE TOYKU B IEKAPTOBOW CHCTEME KOOPAWHAT OTHOCHTENIBHO Havyasa
KOOp/INHAT.

Panuyc-BexTop — BepHO
Opr

Hynesou nyu
Bekrop-HOopmaib
CB00OOAHBII BEKTOP

IIpouuTaiiTe TekeT U BbIOepuTe NPaBUIbHbIE 0TBeThl. ONpeeIuTe 1IBETA, KOTOPbIE
BXOJAT B cyOTpakTuBHYIO Mojens CMY (k).

['ony6oii — BepHO
YEpHblli — BEPHO
I1ypnypHblii — BEepHO
JKEnrolii — BepHO
Kpachbrit

3enéHslii

benbrit

IIpounTaiiTe TeKCT U BbIOEPUTE OJUH NPABUJILHBIN OTBET. YKaKUTE UMS YUEHOTO,
MIPEIOKHUBIIETO MOIENb TU(DPY3HOTO OTpaKeHHS CBETA.

Horann ['enpux JlamOGept — BepHO
By Tonr ®onr

Jlxeimc @. briinHH

Anpu I'ypo



