MUHHUCTEPCTBO HAVKH U BBICLIEI'O OBPA30BAHMS POCCHICKOM
DEJIEPALIUHI
(egepanpioe rocyIapcTBEHHOE ABTOHOMHOC 00pa30BaTeNbHOE YIPEKISHHE BBICIIEIO
o0pa3zoBaHust
"CAHKT-IIETEPEYPICKUIA TOCY/IAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMWYECKOIO ITPUBOPOCTPOEHMA"

Kadeznpa Ne 41
VTBEPXJIAIO
PyKkoBOAHTENE 00pa30BaTENLHOH NPOTPAMMEL

_n.a.n.,npmb.

(10/TAHOCTS, Y. CTElIeHD, TBAHNE)

(mmf E} TTHI)

(noznkes)

«19» Gespans 2025 ¢

A.C. bynaros

PABOQUAS ITPOTPAMMA JIMCITUTIIINHBI

«KoMrproTepras rpapuxa»
(HawuneHoBasME JHCIMILIH HEl}

r

| Koa HampapieHHs HOATOTOBKM/

09.03.03
CIIEIHAIBHOCTH

HaumenosaHnue Hanpas/1eHHA

Ipuknaanas wEGopMaTHka
HOArOTOBKH/ CIIENHAIBHOCTH

HaumeHozaHue HHTenexTyalbHbe HHQOPMAIHOHHbBIE CHCTEMBI i
HAIPABICHHOCTH TEXHOIOTHH
Mopma obyueHHA ouHas
T S R P DO SRR S S

Ton mpuema 2025

Canxr-IlerepSypr— 2025

Jluct cornacosaHus padodeii porpaMMbl JHCITHILUITHHbI

IlporpamMy cocTaui (a)
Crapunii npoenosiaszarens JILA. Bynrakos
(;10JAHOCTE, Y4. CTENCHE, 3BAHKE) "€ uommes, nata) (uumpans, GaMunmn)

TMporpamma ogoSpena Ha 3acepanny Kapeapbt Ne 41
«19» erpans 2025 r, mportokon Ne 07-2024/25

% (L 3aBexyromuit kaenpoi Ne 41
AT.H.,Ipod. I'.A. KopxaBuH

(yu. cTenenb, 3BaHHE) (nojNCh, 1aTa) (MuruRanbl, damMie)

3amecTHTEIb upexTopa HECTHTYT2 Ne§ 110 MeTo uIecKOfl abore
JOIL.,K.3.H. JIOIL. e 7 J1.B. Pynaxosa

(IOIKHOCTB, V4. CTCHCH, 3BaHKE) {rm,‘umcyy (RHEMIHAlbT, faMuEs)



JIuct coriacoBaHus pa6oqe171 nporpaMmbl JUCHUTIIINHBI

[Tporpammy coctaBui

CTaplIMK MPENOJaBaATENb J.A. bynrakos

(IODKHOCTB, y4. CTEIICHB, 3BaHUE) (momnucsk, nata) (vHUIMATB, paMuITHs)

[Tporpamma onoOpena Ha 3acenanuu kKagdeapsl Ne 41

« » 2025 r, mpotokoi Ne

3aBeayrouuii kadeapoit Ne 41

1.T.H., Tpod. I'.A. KopxaBun

(Y4. cTeTieHb, 3BaHHE) (monmuck, nata) (nHMIMANBL, paMuITHs)

3aMecTuTenb AMpeKTopa HHCTUTYTa Ne§ 1Mo MeToJMuecKoi pabore

JIO11.,K.3.H., JOII. JI.B. PynakoBa

(IOIDKHOCTD, Y. CTEIICHB, 3BAHHUE ) (monmuck, nata) (nHUIMAITB, paMuITHs )



AHHOTAIUA

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

JlucuuruinHa HaresieHa Ha ()OpMUPOBAHKE Y BBIITYCKHUKA CIIETYIOMINX KOMITETEHITHIA

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

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

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

INIK-2 «CnocoOHOCTh TPOEKTHPOBATh, pa3padaThiBaTh M TECTHPOBATh NPOTPAMMHEIC
MOy TN

CopepxaHue JIUCLUUIUIMHBI OXBAaTbIBA€T KPYr BOIPOCOB, CBA3aHHBIX C OCBOCHHUEM
OCHOBHBIX TE€OPETHUECKHMX 3HAHUM, MOJyYeHUEM YMEHUN U BbIpAOOTKE NPAKTUYECKUX HABBIKOB
B 005aCTM COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOH TpauKH, METOJOB IPEACTaBICHUS
rpaduuecKux HM300paKeHUH, TEXHOJOIMH BH3yaJlM3allMM, IPOLECCOB KOHCTPYHPOBAHUS MU
npeoOpa3oBaHus TPEXMEPHBIX TEOMETPHUECKUX 0OBEKTOB.

JucuunianHa  M3y4aeT — CIOCOObl  PEAIMCTUYHOM — BU3yalIM3allMd  TPEXMEPHBIX
KOMHBIOTepHI)IX CIICH C y‘-IéTOM 6ancha KadecTrBa U CKOpOCTI/I, a TaKXeE COBpCMeHHI)Ie IoaAXO0JbI,
MpUMEHsIEMbIE TIPU MOJICTUPOBAHUH, OCBEIICHUU U aHUMUPOBAHUU TPEXMEPHBIX 00BEKTOB, TPU
KOMIIOHOBKE CIICH, CO3JaHHWH ICHICpOB M AW3aliHe OOBEKTOB BH3yaJIbHOW HH(POpPMAIUU B
LIEJIOM.

[IpenonaBanue AUCHUIUIMHBI TPEIyCMATpUBAET CleAyroume (GOopMbl  OpraHU3aINH
y4eOHOro mpolecca: JeKIuH, J1abopaTopHble paboThl, CaMOCTOsITENbHAs paboTa oOyyaromieroc,
KOHCYJIBTALlUN.

[IporpaMMol JIUCHUIIIMHBL NPEILYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIA: TEKYLIUM
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTalys B popme Ix3ameHa.

OO0mass TpyJO€MKOCTh OCBOCHHS JUCHUIUIMHBI COCTABJISET 4 3a4eTHBIX CAUHUIGI, 144
yaca.

S3bIK 00y4eHHUs 10 JUCIUILTUHE KPYCCKUID)



1. IlepeuyeHb MJIAHHPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs N0 AUCHUIIHHE

1.1.  lenu npenonaBaHus AUCIUIUIAHBI

Lenpro mpernonaBaHus AUCUUIUIAHBI SIBISETCS TOJIy9€HUE CTYICHTAMH HEOOXOIUMBIX
3HaHWH, yYMEHUH W HaBBIKOB B OOJIACTM NPOEKTUPOBAHUS HMHTEPAKTUBHBIX HHTEp(deiicoB
KOMIIBIOTEPHON rpaduKu, METOIOB MPEICTABICHHS T€OMETPHUUECKUX U IpadruecKuXx 00BEKTOB,
MaTeMaTU4YeCKUX W aJTOPUTMUYECKMX OCHOB HX IpeoOpa3oBaHus, CTPYKTYP TPEXMEPHBIX
JAHHBIX, CIOCOOOB WX BH3yaJIHM3allMM M MPUMEHEHUS NPH TNPOSKTHPOBAHWU HPOTPAMMHOIO
obecnieucHusI.

1.2.  JlucumrivHa BXOJUT B COCTaB 00s3aTEIbHON YacTU 00pa30BaTEIbHOM MpOrpaMMbl
BhIcIIero oOpazoBanus (manee — OI1 BO).

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

B pe3ynbTaTe M3ydeHHs JUCIUIUIMHBI OOYYaIONIMICS JOJDKEH 00JamaTh CIEAYyIONTUMHU
KOMIICTEHITUSIMU WU MX YacTsAMU. KOMIETeHIIMU U MHAUKATOPBI UX JOCTH)KCHUS TIPUBEIICHBI B
Tabimue 1.

Tabmuma 1 — IlepeyeHb KOMIETEHITNI U UHAMKATOPOB MX JOCTHKEHUS

Kareropus (rpynma) Koa v HamMeHOBaHUe Ko v HamMeHOBaHUE HHAUKATOPA
KOMIIETCHIIU U KOMIIETEHHM U AOCTHKEHUSI KOMIIeTEeHIIMH
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
YHuBepcanabHbIe
OITUMAJILHBIE CIIOCOOBI NOCTaBJICHHBIX 3a7a4
KOMIIETEHIIUU
HUX PEUICHUSA, UCXOAS U3 YK-2.B.3 B1aieTs HaBEIKAMH
HeﬁCTByIOHII/IX IIPaBOBLIX | MCITOJIB30BAHUS un(prBHx CpEACTB It
HOPM, UMCIOIIHMXCS pElLeHHS TTOCTABJIECHHOM 3a/1aun
pECypcoOB M OrpaHUYEHUN
YK-6 Cnocoben
YIIPaBJISITh CBOUM
BPEMEHEM, BBICTPAUBATh
P ’ p YK-6.Y.2 ymets HaxXouTh UH(POPMALIHIO
YHuBepcaabHbIe Y pEaI30BbIBATH
Y UCHOJIb30BaTh HU(GPOBBIE HHCTPYMEHTHI
KOMIIETEHIIUN TPAEKTOPHIO
B LIETISIX caM0ooOpa3oBaHUs
CaMOpAa3BUTHUS HA OCHOBE
MPUHIMIIOB 00pa30BaHUS
B TEUEHUE BCEN KUZHU
OIIK-2 Coocoben OIIK-2.3.1 3HaTh COBpEMEHHbBIC
IIOHUMAThL NPUHIUIIEI I/IH(I)OpMaIlI/IOHHI)IC TCXHOJIOT'MHU 1
paboThl COBPEMEHHBIX MPOrpaMMHBIE CPEJICTBA, B TOM YHUCJIIE
I/IH(bOpMaHI/IOHHI)IX OTCYCCTBCHHOI'O ITPOMU3BOACTBA, ITPU
TEXHOJIOTUN U perieHny 3aaaq npodeccuoHaIbHON
MIPOrpaMMHBIX CPEJICTB JEeATEIbHOCTH
O6menpodeccroHanb- porp p ’
B TOM YHCIIE OIIK-2.Y.1 ymeTs BEIOMpPATH
HbIE KOMIIETCHLIUN
OTCYCCTBCHHOT'O COBpPEMEHHbIE HH(OPMAIIMOHHBIE
OpoOu3BOJACTBA, U TEXHOJIOTMH U IIPOrpaMMHBIC CPEJICTBA, B
HUCIIOJIb30BATh MX IIPH TOM YHCJI€ OTE€YECTBEHHOTO
pCUICHNHA 3a71a4 pOM3BOJICTBA, IIpU PCIICHUHU 3a1a4
npogeccHoHaTbHON npodeccnoHabHON IeITeTHhHOCTH
ACATCIBEHOCTH OIIK-2.B.1 BnajeTh HaBbIKAMU




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

[TpodeccronanbHbIe
KOMITCTEHIINH

IK-2 CnocobGHOCT
POCKTUPOBATb,
paspabaThIBaTh U
TECTUPOBAThH
POrpaMMHBIE MOTYJTH

MK-2.3.1 3HaTh METO/IbI U IPUEMBI
ITOPUTMHU3AIINY TTOCTABIICHHBIX 3a/1a4,
CTaHJAPTHBIC AITOPUTMBI U O0JIACTH UX
MIPUMECHCHHS, TEXHOJIOTHU
IPOrpaMMHUPOBaHUS, OCOOCHHOCTH
BBIOPAHHOM CpeJbl TPOrPaMMHUPOBAHUS,
METOJIbI ¥ CPEJICTBA MMPOBEPKH
paboTocrocoOHOCTH MPOTPAMMHOTO
obecneueHUs

IIK-2.¥.1 ymers nucath NporpaMMHBbII
KOJI Ha BBIOPAaHHOM SI3bIKE
IIPOrpaMMHUPOBAHHUS, COCTABIIATh
porpamMmy TECTUPOBAaHHUS KOMIIOHEHTOB
IIPOrpaMMHOI0 00€CIeYeH s, IPOBOJUTh
aHaJN3 UCTIOJIHEHHUS TpeOOBaHUH K
IPOrpaMMHOMY 00ECTICYCHHUIO

TIK-2.B.1 B1ageTs HaBBIKAMU
MIPUMEHCHHS METO/IOB U CPEIICTB
MIPOBEPKH PabOTOCIIOCOOHOCTH
MIPOrpaMMHOTO 00ecreYeHHs

2. Mecto mucuunimebl B ctpykrype OIl
JucuunauHa MOXeT 0a3upoBaThCA HA 3HAHUAX, paHee MPHOOPETEHHBIX OOYYAOIIUMHUCS
MPU U3YyYEHHUH CIICTYIONNX JUCITUTLTUH:

— «Marematuka. AHaJIMTHYECKAs TE€OMETPHsI M JIMHEWHas aireopay,

— «Mudopmartukay;

— «OCHOBBI TPOrPaMMHUPOBAHUSY.

3HaHI/I$I, IMOJIYUCHHBIC IIpU M3YUCHHH MaTcpuajia )IaHHOﬁ JUCHUIINIIMHBI, HMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U MOTYT UCIIOJIb30BATHCA MPU U3YUCHUU APYTUX JUCHHUILINH!

- ((HpI/IKJ'IaI[HLIC MCTOAbBI OIITUMU3AaLIUN,

— «MyJsbTUMEIMA TEXHOJIOTUNY,

— «lludpoBas 00paboTKa ayaro U BUICO HHPOPMAITUI.




3. O0beM H TPYA0EMKOCTH AU CIIM LT HbI

JlanHbpie 00 0O0mEeM 00beMe IMCHUILUIMHBI, TPYJAOSMKOCTH OTICIbHBIX BHJOB YUEOHOM
paboTHI 1O AUCIUIUIUHE (M pachpeesieHue dTON TPYJOEMKOCTH IO CEMECTpaM) MPeICTABIICHbI B
Tabimue 2.

Tabmuma 2 — O6beM U TPYA0EMKOCTb TUCITUTITUHBI

TpynoeMKocTh MO

Buj yueOHO# paGoThI Bcero ceMecTpam
Ne3
1 2 3
Oobwan mpyooemxocme oucuyunaunst, 3E/ (dac) 4/ 144 4/ 144

U3 Hux uacoe npakmuuecxoﬁ n0020mMoeKu

AyoumopHnule 3anamus, BCETO 4ac. 68 68

B TOM 4UCIJIC:

nexuuu (JI), (vac) 34 34

npakTuueckue/ceMurapckue  zanatus - (I13),

(gac)

naboparopubie padoTsl (JIP), (vac) 34 34

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

JK3aMeH, (Jac) 54 54
Camocmosmenvhasn paboma, Bcero (4ac) 22 22

Buo npomesxcymounoii ammecmayuu’. 3ayer,

g d. 3auet, sk3amer (3auer, Audd. 3au, Dk3.**) IKs. OKs.

[IpuMeuanue: KaHIUIATCKUMA SK3aMeH

4. Copep:xanue JUCIHIIUHbBI

4.1. PacnpeaejieHue TPYJI0eMKOCTH JUCIHUIJIMHBI M0 pa3jiesaM U BHAAM 3aHATHI
Paznensl, TeMbl AUCHUIUIMHBI U UX TPYJOEMKOCTh MIPUBEACHBI B Ta0mHIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl TUCHUIUIUHBL, UX TPYJI0OEMKOCTh

113
Jlexknuu JIP KII | CPC
Pa3nennl, TeMbl AU CIUIIIHHBI (C3) (
qac yac) | (uac)| (uac
(190) | (o0 | (420) | (uac) | (1ac)
Cemectp 3

Paznen 1. OCHOBHBIE aCTIEKTHI KOMIIBIOTEPHOM 4 )
rpaduKu
Pasnen 2. CucremMbl KOOpaAUHAT, TEOMETPUUECKUE
peoOpa3oBaHus U MPOSKIIMH B KOMITLIOTEPHON 4 6 2
rpaduke
Paznen 3. Mojenu reoMeTpudeckiux 00bEeKTOB, UX 4 4 9
BHJIBI ¥ CBOMCTBA. CTPYKTYpBI JaHHBIX
Paznen 4. LiBeroBbie Mmosienu. Bocipusitue nisera 6 4 4
yeJJ0BEKOM. Moenu 1 MeTOIbI OCBEMIEHUS. TUIIBI




HCTOYHUKOB CBETa
Pasnen 5. Metozp! noBslieHUs peanucTuyHoctu 3D-
cueH npu Busyanuzanuud. Co3aHue MaTepualioB U 6 8 4
TEKCTypUPOBaHHE
Paznen 6. Tpuanrynsiius. MeTo sl onTUMU3AITTT
MPEJCTABIICHUS TEOMETPUIECKON U TpaduIecKoi 6 8 4
nH(opmManuu
Pa3nen 7. AnnapaTHo-IiporpaMMHbIE CPEACTBA U 4 4 4
CTaHIapThl KOMITBIOTEPHOM TpaduKH.
Uroro B cemectpe: 34 34 22
Hroro 34 0 34 22
[IpakTrUyeckast HIOArOTOBKA 3aKJIFOUAETCSl B HETIOCPEICTBEHHOM BBITIOJTHEHUU
00y4aroLIMMUCS ONpeAeNICHHBIX TPYI0BbIX GYHKIUH, CBSI3aHHBIX ¢ Oy TyIeit
npodeccuoHanbHON 1eATeIbHOCTBIO.
4.2. Copep:xkaHue pa3/iesioB M TeM JEKIMOHHBIX 3aHATH I
ConeprxaHrie pa3esioB U TeM JISKIIMOHHBIX 3aHSATUI MPUBEICHO B TaOIUIE 4.
Ta6muma 4 — ConeprkaHue pasieioB U TEM JICKITMOHHOTO ITHKJIa
Homep .
Ha3BaHue u coaep:kanue pa3gesioB U TeM JIeKIIMOHHBIX 3aHATHI
pasgesa
Tema 1.1. OcHOBHEBIC TIENIH | 33/1a4U JUCITUTUTHHBIL. [[OHATHE TEOMETPHUIECKOTO
1 o0BeKTa 1 rpaduueckoro n3odpaxenus. Buasl komnbroTepHoi rpaduxu: 2D, 3D,
¢dpakransl. OnpeneneHuss 1 0COOCHHOCTH PACTPOBON M BEKTOPHOM IpaduKH.
TpexMepHast 1 UHTEPAKTHBHAsI KOMITbIOTepHas rpaduka. O6nacTu mpUMeHEHUs
KOMITLIOTEPHOM rpaduKk.
Tema 1.2. OcoOeHHOCTH 3pUTEITLHON CUCTEMBI YEJIOBEKA MPU BOCIIPUATHN
npoctpanctBa. KonnenryanbHas moaens 3D-cuensl. Moaens kamepsl.
Tema 2.1. Cucremsl koopauHat. @akTops! KIaccu(huKauy reoMeTpUIecKux
2 npoekiuii. OCHOBHBIE BU/IbI MPOEKIINI: IIEHTPaIbHBIE U MTapajlieIbHBIE.
Tema 2.2. 'eomerprueckue npeodbpazoBanusi: AdduHHbIE TPeoOpazOBaHUA,
npeoOpa3oBaHus MPOCTPAHCTBA, OJHOPOAHBIE KOOPAUHATHL. MaTpuyHOe
MpeJICTaBIeHUEe MPeoOpa30BaHUi Ha TUIOCKOCTH U B IpocTpaHcTBe. Kommosuims
npeodpa3oBaHuil.
Tema 3.1. Monenu reoMeTpudecKX 00bEKTOB, MX BHJIBI M CBOMCTBA. BhITyKJIbIC
3 MHOTOYTOJILHUKH U MHOTOTPaHHUKU. MoIeNu IBYMEPHBIX 0ObEKTOB!
KOOpJMHATHbIE, aHATTUTHUECKHe. Moieln TpeXMEPHbIX OObEKTOB: KapKaCHBIE,
CIUIOIIHBIE.
Tema 3.2. Crutaitasl 1 KpuBbie be3se. CriocoObl OTydeHUs] TEOMETPUIECKUX
00bekToB. [InaroHoBbI Tena. CTPYKTYpbl JaHHBIX T€OMETPUIECKUX 00BEKTOB.
Tema 4.1. OcoOeHHOCTH 3pUTEITHLHON CHCTEMBI YEJIOBEKAa, BOCIIPUSATHE 1IBETA.
4 KomupoBanue 11Bera, anb(a-kanai. L[BeToBbie MOeIHM KOMIIBIOTEPHOH rpaduKu
(RGB, CMYKk). LIsetoBsie mpoctpanctsa (HSV, HSL, XYZ).
Tema 4.2. Monenu u MeToasl ocBelneHus. JIokaabHas MOJENIb OCBEIEHNUS. THIIBI
UCTOYHUKOB CBeTa. 3akpamrBanue 1no meronaam ['ypo, ®onra u bnunna-donra.
IloHsATHE HOpMAJIEH.




Tema 4.3. Moaenu 1 METOIbI TII00AJILHOTO OCBEICHHS: TPACCUPOBKA JTyUeH, METOT
U3JTy4YaTeIbHOCTH, cToXacTudeckue Metoasl Monrte-Kapio, poToHHbIE KapThI.

Tema 5.1. Onpenenennie u pa3HOBUIHOCTH TeKCTyp. HamoxeHue Texkctyp.
TexcTypHbIE KapThl U Pa3BEPTKHU.

Tema 5.2. Anropurmsl critaxkuBanus (anti-aliasing) nzoopaxenuit u GuiabTpanun
TEKCTyp: OWIHMHEeHHas, TPUIUHEIHASI, aHU30TPOITHASL.

Tema 5.3. CriocoObl OBBIIICHUE PEATUCTHYHOCTH N300pakeHUN. D HEeKThI
BU3yanu3auu. ATMocdepHbie U onTuieckue 3QPexTsl.

Tema 6.1. [Tonsatue TpuaHryasUUU. ATTOPUTMBI TPUAHTYIISIUK. TpHaHTy IS IUS
[enone u e€ peanuzanus Ha npakTuke. [Ipumepsl UCONb30BaHNS TPUAHTYIISLIUU.
Tema 6.2. AnropuT™Mbl OTCEUEHHs 10 OKHY NpoeKuu (anroputmsl CazepieHna).
JIBymepHOE U TpEXMEPHOE OTCeUeHUE (OTHOCUTEIBHO BUAUMOI0 o0bemMa
MUPAMHUJIBI BUIUMOCTH).

Tema 6.3. [IpeacTaBiaeHue OTHOIICHUH 1O TTyOHHE (AITOPUTM XYI0’KHHUKA,
anroput™ Z-0ydepa). Y naneHue HEBUIUMBIX TpaHel, pdep U MoBEepXHOCTEH
(anropuTM TUTABAIOIIETO TOPU30HTA, AIropuT™M PobepTca).

Tema 7.2. Oransl 3D-koHBeiiepa. [TonsaTre, 3a1a4u 1 Pa3HOBUAHOCTH LICHACPOB.
PacTpoBble onepanuu Ha KOHBEHEDE.

Tema 7.3. YcrpoiicTBo 1 paboTa rpaduieckoro npoueccopa. AnmnaparHas
peanu3zanus rpadudeckux QyHKUUN. BeprHHbIe M MHKCENbHBIE MTPOLECCOPHI.

4.3.

IIpakTHYeckue (ceMUHAPCKNUE) 3aHATHS

Tembl MpakTUYECKUX 3aHATUN U X TPYAOEMKOCTh MPUBEJICHBI B TAOIUIIE O.

Tabnuna 5 — [IpakTuueckue 3aHATUS U UX TPYAOEMKOCTb

Ne
Ne TeMbI NpakTHYECKUX DopMbI IPAKTHYECKHX TpynoemkocTs, | pa3nena
n/n 3aHATHH 3aHATHH (4ac) AU CIHII
JINHBI
VY4eOHbIM IJIAHOM HE MPETyCMOTPEHO
Bcero
4.4, JlaGopaTopHble 3aHATHUS
Tembl 1a0OPaTOPHBIX 3aHATUI U UX TPYIOEMKOCTh MPUBEICHBI B Ta0muIe 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTh
T Ne
oeM
Ne pyA pasaeJa
HaumeHoBaHue J1a00paTOpHbIX padoT KOCTb,
n/n JAMCIIUAIT
(4ac)
JIMHBI
Cemectp 3
1 | PaGora ¢ npuMHUTHBaMU, TOJUTOHAIBHOE MOJCITUPOBAHNUE U 4 2
NpUMEHEeHHE MOAU(PHUKATOPOB.
2 Co3znanne CI0KHBIX 00BEKTOB MPH MOMOIIHU JUHUHN. Jlorndeckue 6 3
orepanyu U THPaKUPOBAHHUE.




OcgelieHue cueHsl, paboTa ¢ MaTepragaMH U TEKCTypUPOBaHHE. 6 4,5

AHUMAIUSA TEOMETPHUSCKHX 00BEKTOB M MaTEPHUAJIOB H 6 5,6
BU3yaJIU3all¥sl CIICHBI.
5 | Pabota ¢ acku3amu, TBEPIOTEILHOE MOJICIIMPOBAHUE U 6 2,3
paccTaHoOBKa pa3MepoB.
6 | Co3nanue u opopMiieHHE YepTeRel HA OCHOBE TPEXMEPHOM 6 1
MO/JICITH.
Bcero 34

4.5. KypcoBoe npoeKTHpoBaHue/ BbINOJHEHHE KypcOBOii padoThl
VY4eOHBIM TIIAHOM HE MPETyCMOTPEHO.

4.6. CamocrosiTesibHasi padoTa 00y4YarOHXCH
Buzpl camocTosTeNnbHOM paboThl U ee TPYA0EMKOCTh IPUBEACHBI B TaOIHLIE 7.

Tabnuna 7 — Buabl camocTosiTebHOM paboThl U €€ TPYI0EMKOCTh

B
Bua camocrosiTeibHOM padoThI ‘cl::‘rco, Cemectp 3, uac
1 2 3
N3ydenune TeopeTHuecKoro MmaTepuaia
8 8
nmucturiuael (TO)
Kypcosoe npoexktuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 6 6
[TonroroBka K TeKyIemMy KOHTPOJIIIO 2 2
ycneBaemoctu (TKY)
Breimonaenue pedepara (P)
Jomamaee 3aganue (/13) 2 2
KonTposabhubie padoTsl 3a0uHnkoB (KP3)
IToaroroBka Kk MpoOMeKyTOUHON 4 4
attecranuu (ITA)
Bceero: 22 22

5. llepeyeHb y4eGHO-METOAMYECKOTO OOecTIeYeH s IJIsl CAMOCTOSATEILHOH PadoThI
00y4aKIIMXCSA 10 THCHHILTHHE (MOTYJII0)

Y4eOHO-MeTOAMYECKHE MaTepHalbl Uil CaMOCTOATEIbHOM paboThl  O0yYaronmxcs
yKa3aHsbl B L1 7-11.




6. Hepeqenb MEYATHBIX U 3JICKTPOHHBIX y‘leﬁHBlX U3JaHuH

[lepeueHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U31aHUI NpuBEAEH B Tabuule 8.

Tab6muna 8 — [lepeyeHb MeYaTHBIX M AJICKTPOHHBIX YICOHBIX W3TaHHUHA

KomyecrBo
I udp/ IK3EMILTSIPOB B
bubamorpaguyeckas ccoblika oudsmoreKe (Kpome
URL anpec JJIEKTPOHHBIX
IK3EeMILISIPOB)
YK Hukynun E. A. KomnbsrorepHas rpaguxa.
681.327.11:003.6(075 | Mopenu u anroputmsl. Y4. [Tocobue. —
3) Usnareasctso Jlans, 2017. — 708c.
ISBN: 978-5-8114-2505-1
YK 004.5 + 741 bopeckor A. B., lllukun E. B. Komnbrorepnas
(075.32) rpaduka: yueOHuK u npaktukym st CI1O —
BEK 32.973.26 Wzn. KOpaiit, Mocksa, 2019. — 219c.
B]2 ISBN 978-5-534-11630-4
YJIK 004.0 MoienpoBaHue CIIOKHBIX TPEXMEPHBIX CIICH 50

BbBK 32.973.26-018.2
590

B nakere 3ds Max: y4e6.-meTon. mocodue / /1.
A. Bynrakos. — CI16.: T'YAII, 2021. — 199c.

VJIK 004.4'27
BEK 32.973.26-018.2
68

lNopenuk A. I'., Bacunsea 1O. J1.
Camoyuutens 3ds Max 2022 — U3a. bXB-
[TetepOypr, CI106, 2023. — 544c.

ISBN 978-5-9775-1721-8

bBK 32.973.2 Xace @. [IpakTuueckoe mocooue Blender 3.0
YK 004.94 1151 JirobuTeneil ¥ npo(heCCUOHANOB.
%99 Mopenunr, anumanus, VEX — Conon-IIpecc,
2022. — 300c.
ISBN 978-5-91359-485-3
YK 004.4 Kopues B. P., XKapkos H. B., Munaes M. A.,

®unkoB M. B. KOMITAC-3D na mpumMepax.
Okcmpecc-kype — U3a. «Hayka u TexHHuKa,
Cankrt-IlerepOypr, 2017. —273c.

ISBN 978-5-94387-960-9

7. IlepeyeHb 3J1eKTPOHHBIX 00Pa30BaTeIbHBIX PeCYpPcOB HH(OPMALUOHHO-

[Tepeuenn

npuBeseH B Tadnuie 9.

TeJ'[eKOMMyHI/IKaIII/IOHHOi/i CE€TH «I/IHTepHeT»

OJICKTPOHHBIX
TCHGKOMMYHI/IK&HI/IOHHOP'I CCTH

«HTepHe,

00pazoBaTebHBIX

pecypcoB nH()OpMaIMOHHO-
HCO6XOIII/IMBIX 11 OCBOCHHSA JUCHHUITIIINHBI



Tabmuma 9 — IlepeueHb SIEKTPOHHBIX 00Opa30BATENbHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn « UHTepHeT»

URL aapec HanmenoBanme

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

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

http://3deasy.ru Ypoku 3ds Max a1 HaYMHAOIINX
https://younglinux.info/blender/course Beenenue B Blender. Kypc it HaunHarommx
https://kompas.ru/publications/video/ OdunmansHbIe 00yYaroNe MaTepHaIbl IO
KOMIIAC-3D
https://www.math10.com/ru/geometria/geogebra | Geogebra — 6ecraTHoe OH-IaiH
/geogebra.html TreOMETPHYECKOE MPUITOKEHHIE

8. IlepevyeHb HH(POPMAIMOHHBIX TEXHOJIOT Wit

8.1. IlepeueHp npPOrpaMMHOro oOecneueHus, MCHOJIb3YEMOro IPH OCYIIECTBICHUH
00pa3oBaTeNbHOIO MpoLecca N0 AUCLHUILIUHE.

[Tepedenp ncnonp3yeMoOro NporpaMMHOro odecrnedeHus npeacrapieH B Tadmuie 10.

Tab6muna 10 — [TepedeHs mporpaMMHOT0 00eCIIeYeHHS

Ne n/n HaumeHoBanue

1 Blender 4.3 wnu vHOBEE

Autodesk 3ds Max 2023 wiu HOBeE

2
3 KOMIIAC-3D v23 i HOBee
4 Paint.NET 5.1.4 wyiu HOBEE

8.2. llepeueHr  WHGOPMAIMOHHO-CIIPABOYHBIX  CHUCTEM,  HWCIOJNB3YyeMBIX  TIpU
OCYIIECTBJIEHUMH 00pa30BaTEILHOIO Mpoliecca M0 AUCLUILUINHE

[lepedenp MCTIONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM HPEICTABICH B TAOJIHIIE
11.

Tabnuua 11 — [lepeyenr nHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/m HanmenoBanue

He nmpenycmorpeno

9. MarepuajbHO-TeXHHYECKasi 0a3a

CoctaB  MaTepuanbHO-TEXHUYECKOW  0a3pl, HEOOXOMUMON IS  OCYIIECTBIICHUS
00pa3oBaTeILHOTO IpoIlecca Mo JUCIUILIMHE, MTPeICTaBiIeH B Taduuie 12.

Tabnuna 12 — CoctaB MmaTepuaIbHO-TEXHUUYECKOM 0a3bl

Ne HaumeHoBaHHE COCTABHON YaCTH MaTepHAJIbLHO- Homep aynutopun
n/n TeXHHYeCKOoii 0a3bl (mpu HeOOXOAUMOCTH)
MynbTuMeniiHas JEKIIMOHHAS Ay JUTOPUS 53-07, 32-04

2 | Cnenmaan3upoBaHHas KOMITBIOTEpHAs J1abopaTopust 52-09, 52-17



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

10. OueHouyHble cpeAcTBA [1JIsl NIPOBeIeHHUA MPOMEKYTOUHOM aTTecTAlHH

10.1. CocraB OLEHOYHBIX CPEICTB JUISI TPOBEIACHUS MPOMEXKYTOYHOW aTTECTAIUU
oOyJaronuxcs 1Mo AUCIUTUIMHE MPUBEACH B Tabwmie 13.

Tab6muma 13 — CocTaB OIIEHOYHBIX CPEIICTB JUIS MMPOBEICHUS TIPOMEKYTOUHOU aTTECTAIHH

Bua npomMeskyrouHoM aTTrecTanumn IlepeyeHb OLIEHOYHBIX CPECTB
OKk3aMeH » CIHCOK BOIIPOCOB K IK3aMEHY
» DK3aMeHalMOHHbIE OMJICTHI
» 3amgauun
» Tectbl

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YypPOBHSI CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHLMI 00yYaromuMucs MpUMeHseTcss S5-0ajulbHas IIKanda OLEHKH c(hOpMHUPOBAHHOCTH
KOMIIETEHIMH, KOTopas npuBeAcHa B Tabnuie 14. B Teuenue cemectpa MOXKET UCIIOIb30BATHCS
100-6annpHast ~ mIKanma — MOAYJBHO-PEHTHHTOBOM  CHCTEMBbl  YHHUBEPCHUTETa,  IpaBUIIa
UCTOJIb30BAHUSI KOTOPOI, yCTAaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL

Tabnuua 14 — Kpurepun onieHKH YpoBHS C(HOPMHPOBAHHOCTH KOMITCTECHITHI

OneHka KOMIeTeHIMHA

XapakTepucTuka copMHPOBAHHBLIX KOMITETEHIIUIH
5-0a/uibHAas HIKaIa

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOWJI MPOTrpPaMMHBIN
Marepuai;

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

— onMpasich Ha 3HAHHS OCHOBHON W JIOMOJHHUTEILHOW JHMTEPATYPHI,
TECHO TPHUBSI3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHUS ¢ TIPAKTHUECKOM
«3a4TCHO» JESITeTbHOCTHIO HAITPABIICHHS,

— yMelio 00OCHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;
— JIeJIaeT BBIBOJBI M 000OIIECHMS;
— cBOOOIHO BJIaJIe€T CUCTEMOM CIIeIMATH3UPOBAHHBIX TTOHSITHIA.

«OTJIMYIHO»

— oOyJarouiicss TBEpI0 YCBOMII MMPOTrPaMMHBIM MaTepual, TpaMOTHO U
M0 CYIIECTBY U3JaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOMU
JUTEPaTyphI;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBS3BIBAET YCBOCHHBIE 3HAHMSA C IPAKTUYECKOH JEATEIBHOCTBHIO
«3aYTEHO» HATIPABJICHNUS;

«XOPOILIO

— apryMEHTHPYET Hay4YHBIC MTOJIOKCHNS,
— JIeJIaeT BBIBOJBI M 000OIIEHMS;
— BJIQJICET CUCTEMOM CIEIMATM3UPOBAHHBIX TOHITHIA.

— o0yyaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIA MaTepua,
[0 CYILECTBY M3JIaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— J0IYCKAa€T HECYHMICCTBCHHEBIC OIINOKH U HETOYHOCTH,

— WCIIBITBIBACT 3aTPYJAHEHHUS B MPAKTHYECKOM MPUMCHEHHH 3HAHHIMA
«GAYTCHO» HaIpaBJICHUS;

— c1abo apryMeHTUPYET Hay4HbIE TIOJI0KECHHUS,
— 3aTpyAHsIeTcs B POPMYITHMPOBAHUN BHIBOJIOB M 000OIIEHUH;
— YaCTUYHO BIIAJICET CUCTEMOH CIICIIMATU3UPOBAHHBIX TOHSATHIA.

«YHOOBJICTBOPUTCIILHO»




OueHka KoMIeTeHIun

5-0a/uibHAas HIKaJIa

XapakrepucTuka c(popMUpPOBAHHBIX KOMITETEHIHIA

«HEY/IOBIICTBOPHUTEIIHLHOY
«HE 3a4YTCHO»

Marepuana;

paccMOTpeHHH Mpo0sieM B KOHKPETHOM HaIlpaBJICHUU;

— HC MOKCT apryMCHTHUPOBATb HAYYHBIC ITOJIOKCHUSA

— He (opMyITUpyeT BEIBOJOB U 00O0OIICHHIA.

—O6y‘-I&IOH.IHfICSI HC YCBOWJI 3HAYUTEILHON YacTH ImporpaMMHOTIO
— JAOITYCKacT CYHICCTBCHHBIC OIIMOKHU n HCTOYHOCTHU npu

— UCHBITEIBACT TPYAHOCTH B IIPAKTHYCCKOM IIPMMEHCHUN 3HaHHﬁ;

10.3. TwumoBbie KOHTPOJIbHBIC 3aJaHHSI UIIK MHBIE MaTepUaIbl.
Bormpocsr (3amaun) st Sk3aMeHa npecTaBieHsl B Tabmumnax 15.1 u 15.2.

Tabnuua 15.1 — Bonpocs! 1st yCTHOTO 9K3aMeHa

Ne Kon
IlepeuyeHb BONPOCOB 1151 IK3aMeHa
n/n HHIMKATOpa
1 | IlonsATHE O TEOMETPUYECKOM O00BEKTE, IpaPUUECKOM U300paKEHUU YK-6.Y.2
2 | BekropHas rpaduka. OnpeneneHie, OCHOBHBIE ITApaMETPhI, TPAMEPHI OIIK-2.V.1
3 | Mogenu 00beKTOB TPEXMEPHOH rpaduku YK-2.3.3
4 | PactpoBas rpaduka. OnpeneneHue, OCHOBHbBIE TTapaMeTpPhl, TPUMEPHI I1K-2.B.1
5 | Bunpl cuctem KoopauMHaT U CIIOCOOBI UX NMPeoOpa3oBaHUs OIIK-2.3.1
6 | HekaproBa cucrema koopauHat. Onepanuu Haj BeKTopamu B aekapToBoit | ITK-2.V.1
cucTeMe KOOpIuHaT
7 | Ilonsapusle cucteMbl KoopauHaTt. [lepexos OT NOIApHBIX KOOpAUHAT K OIIK-2.V.1
JIEKapTOBBIM
Konuenryanenast Mogens 3D-cuiensl I1K-2.3.1
Monens kamepsl. Tunsl npoenupoBanus kamep B 3D-cuieHe [IK-2.3.1
10 | Adpdunnbie npeoOpazoBanus. Bunsl ahdunHBIX Tpeodpa3zoBanHuit YK-6.Y.2
11 | DkBUBaJCHTHBIE TeOMETpUUYECKUE TIpeodpa3zoBanus. OnpeeneHue u OIIK-2.V.1
pUMEHEeHNE
12 | AkcoHOMeTpuYeCKUe NPOEKIUU. BUIbl, IPUHIIUIIBI IOCTPOEHUS, OIIK-2.Y.1
MaTpUYHOE Mpe/ICTaBICHUE
13 | IMapamnensHbie poekuru. OCHOBHBIE BU/bI, IPUHIIUIIBI TOCTPOCHHUS OIIK-2.3.1
14 | IlepcnexTrBHBIE TPOECKIMU. BUbl, MPUHIKIIBI TOCTPOEHUS, MATPUYHOE OIIK-2.V.1
npecTaBiIeHue
15 | [IpeoOpa3oBanHus Ha MJIIOCKOCTHU: BUABI IpeoOpa3zoBanuii, ananutuueckoe | [1K-2.B.1
¥ MaTPUYHOE ONMCAHUS, KOMITO3UIIHS
16 | [IpeoOpa3oBaHus B IPOCTPAHCTBE: BUABI MPEOoOPa30BAHMIA, OIIK-2.B.1
AQHAJTUTHYECKOE U MATPUYHOE ONMCAHMS, KOMITO3UIIHS
17 | OnHopoanbie kKoopauHaThl. [IpuunHbl BBeIeHU 0AHOPOAHBIX KoopauHaT | OIIK-2.3.1
18 | Mopnenu onMcaHus T€OMETPUIECKIX 00beKTOB. I 1aToHOBEI Tena OIIK-2.3.1
19 | KapkacHble MOJIENIA TEOMETPUICCKUX 00BEKTOB I1K-2.3.1
20 | Crutaiinel. Kpusbie besbe YK-2.B.3




21 | I'panngnOe mpezcTaBieHre 00bekToB (B-rep) OIIK-2.3.1
22 | KoncrpykruBHoe 650uHoe npesactasienne 3D-00bexToB. byneBbl [1K-2.B.1
orepanuu
23 | OCcOOCHHOCTH 3PUTEIBLHOM CUCTEMBI YEJIOBEKA ITPH BOCIIPHSTHH I[BETA OIIK-2.3.1
24 | 1IBeTOBBIC MOJICNH M UX KJIACCU(UKAIINS YK-2.3.3
25 | liBeToBbIe NAIUTPBI U KOJUPOBaHKE 1[BETA. Alb(a-KaHal YK-2.B.3
26 | AyTUBHAS U CyOTpaKTUBHAS I[BETOBBIC MOJICITH OIIK-2.3.1
27 | LisetoBble mpoctpanctea HSB, HSL OIIK-2.3.1
28 | JlokanbHasa Mojienn ocBelenus. TUsl HCTOYHUKOB CBETa VK-2.3.3
29 | Mogens mquddys3Horo otpaxenus Jlambepra OIIK-2.3.1
30 | Paznuuus mozeneii 3akpammmBanus ['ypo u ®@onra OIIK-2.3.1
31 | I'mo6anbHOE OCBEIICHHE IO METOAY TPACCUPOBKH JTyuei [1K-2.V.1
32 | Meron u3ny4darenbroctu (Radiosity) OIIK-2.B.1
33 | Anroputm MonTte-Kapno u TpaccupoBka myTu YK-2.B.3
34 | AaropuT™mbl TpUaHTyISAIUN Jlenone OIIK-2.V.1
35 | oGaBieHne TOUYCK B TPUAHTYISAIHIO J{enoHe VYK-2.B.3
36 | OTceuenue o okHy BbIBOAa. OCHOBHBIE AJITOPUTMBI OIIK-2.3.1
37 | Otceuenue no nupamuze BUANMOCTH. OCHOBHBIE aITOPUTMBI OIIK-2.3.1
38 | Ilpunnumnsl paboTsl Z-0ydepa. Uepapxuueckuit Z-0ydep YK-2.B.3
39 | Ympasienue TekctypupoBanueM. HaoxxeHne TekcTyp OIIK-2.V.1
40 | Tekctypuble kapTsl 1 UV-pa3BepTku [1K-2.B.1
41 | CriocoObl pUIBTPALIH TEKCTYP [IK-2.3.1
42 | bazosie criocoOwr anumaruu 3D-criieHsl. PaboTa ¢ kamepoit YK-2.3.3
43 | CrnaxuBaHue pparMeHTOB (IPOCTPAHCTBEHHBIN U BPEMEHHOMN OIIK-2.V.1
AQHTHUAJIBSICHHT)
44 | OcuoBHbIe dTansl 3D-koHBeMepa I1K-2.3.1
45 | Pactepusanus U pacTpoBble onepauuu Ha 3D-koHBeiiepe. OIIK-2.3.1
46 | eiineps! (BepuInHHBIC, MUKCETbHBIE). OTpeeieHne 1 OCHOBHBIE OIIK-2.B.1
byHKIIIT
47 | O6ume npuHLIUIBI PabOThl rpauuecKoro npoueccopa YK-6.Y.2
48 | Moaens 3epkalibHOTO oTpaxkeHust DoHra OIIK-2.3.1
49 | O6ume npuHUUIBI pabOThI TpaUuecKoro mporeccopa OIIK-2.3.1
50 | Bydep tpadapera (Stencil): onpenenenue u 061acTi MPUMEHEHUSI YK-2.3.3
Tabnuna 15.2 — Bonpocs! ams 6aui-sk3aMmeHa
Ne Kon
o/ Ilepeyenb BONMPOCOB [1JIsl IK3aMeHa T
1 | Ilepeuncaure 3aa4i KOMITBIOTEPHON IpaMKU ¥ CMEKHBIX JAUCIUILIHH [IK-2.¥.1
2 | HazoBuTE OCHOBHBIE XapaKTEPUCTUKU PACTPOBOIO H300paKEeHUS YK-2.B.3




3 | Kakas undopmanus HeoOxoauMma Jjist IOCTPOCHUs AByMepHOTO o0bekTa | ITK-2.B.1
BEKTOPHOU rpaduku
Kaxumu cBoiicTBamu 10/keH 001agaTh NOJUTOH B TpéxMepHol rpaduke | YK-2.3.3
Kakue 00beKxThl TpEXMEPHOH rpadKH ONMUCHIBAIOTCS TIPU TTOMOLIH YK-2.B.3
MMOBEPXHOCTHOW MOJEIIH

6 | Kakue 00bekThl TpEXxMepHOM rpaduKu OTHOCATCS K CIUIOUIHBIM TeJlaM OIIK-2.3.1
(MMerOT BHYTPEHHHUM 00bEM)

7 | Kak B TekcTOBOM BHjI€ 3amucaTh HHPOPMAIIIO, HEOOXOAUMYIO U VYK-2.B.3
JOCTaTOYHYIO JUIsl TIOCTPOEHUS TPEXMEPHOTO MOJTUTOHAIIBHOTO 00bEKTa
[Tepeuncnure xapakTepUCTUKU J{eKapTOBON CUCTEMBI KOOPIUHAT VK-6.Y.2
Kak onpeznensercs nonoxxeHue HeKoTopoit Touku P B JlekaproBoit OIIK-2.3.1
cucTeMe KOOpIuHAT

10 | Kak ompenensiercs noyioxeHue HeKOTopoi Touku P B mossipHo#t cucteme | OTIK-2.B.1
KOOpJIMHAT Ha IJIOCKOCTH

11 | Yro nomy4yuTcs Npu BEKTOPHOM MPOU3BEIACHUU JBYX PaIUyC-BEKTOPOB YK-2.3.3
dub

12 | Kakas onepauus HaJ painyC-BEKTOPAMH MO3BOJISIET HAUTH PACCTOSHUE OIIK-2.B.1
MEXTy ABYMSI TOUKaMH

13 | Ilepeuncnure cUCTEMBI KOOPAUHAT, UCIIOJb3yEMbIE B TpEXMepHOU ciieHe | YK-2.3.3
1Py BU3yaJU3aluu

14 | Yro BkIIO4aeT B ceOs Mojienb 3D-crieHsl OIIK-2.3.1

15 | Yro Takoe omopHas To4ka 00bekTa. JlJis1 4ero oHa Hy»)Ha OIIK-2.3.1

16 | Kakue nBa tumna kamep ucnosbi3ytorcs B 3D-rpaduke. Uem oHm OIIK-2.V.1
OTIINYAIOTCS

17 | Y3 9ero coCTOUT U Il Yero Hy»KHA MTUPaMKIa BUIUMOCTH VYK-2.3.3

18 | IlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKH BUPTYaTbHOM KaMephl. 3a 4TO OIIK-2.V.1
OHHU OTBEYAIOT

19 | HazoBute Bce 6a3oBbie adhuHHBIE TPE0Opa3OBaAHUS YK-6.Y.2

20 | [IpuBeaure npumep mpeodOpa3oBaHusi 00BEKTA HA TUIOCKOCTH, HE IK-2.V¥.1
spistonierocs apGuHHBIM

21 | Kakue npeoOpa3oBaHus HA3bIBAIOTCS YKBUBAJICHTHBIMU OIIK-2.3.1

22 | YUrto Takoe 0JTHOPOJIHASI KOOPJIMHATA U JUII Yero oHa HykHa B ahpdunnabix | OIIK-2.V.1
peoOpa3oBaHUIX

23 | Yro Takoe MaTpuIia BepuIMH 00bekTa. Kak npaBuiIbHO COCTaBUTh U VK-2.3.3
3amucarb MaTpUIly BEpPIIUH

24 | Kak noiayduTh 00JT1aKO TOYEK M TOCTPOUTH U3 Hero 3D-Moens OIIK-2.B.1

25 | [Ipuanmm paboTel hoTorpaMMeTpuun I1K-2.B.1

26 | Kak ¢opMupyercst MOBEPXHOCTh B JIMHEHHOW KapKaCHON MOJICITH OIIK-2.V.1

27 | Kakas Teopema JIGKHUT B MaTeMaTHIYECKOW OCHOBE CIUIAHOB YK-2.3.3

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

29 | Kakue onepalyivl UCTIONb3YIOTCS ISl TOJIyYEHUS] TBEPAOTEIbHBIX OIIK-2.B.1




TpéxmepHbIx Mojeneit B CAD-nmakerax

30 | OmpeneneHuie u xapakTepHasi 0COOCHHOCTH [[TaTOHOBBIX Tl OIIK-2.3.1
31 | B uém ornuune moaeneit B-REP ot monuronansHeIx Mojeneit YK-6.Y.2
32 | Ha3oBuTe OCHOBHBIE JJOTHUECKUE ONepalliid KOHCTPYKTUBHON OJI0UHON VYK-2.B.3
reOMEeTpUH
33 | ®opmar nanHbix FP32, ero ocobenHocTH OIIK-2.3.1
34 | llepeunciure NpsIMOYTOJIbHbIE aKCOHOMETPUYECKUE MTPOCKIUH, B YeM UX | YK-6.V.2
paznuyme
35 | B uém oTiune napayieIbHOTO IPOCIUPOBAHUS OT IIEHTPATBLHOTO [IK-2.B.1
36 | Uro Takoe kod(hPHUIMEHT UCKAXKCHHS TIPOCKITUH, KaK €ro pacCYMTaTh OIIK-2.V.1
37 | Kakue yron HakjI0HA KapTHHHOHN TUIOCKOCTH U K03 duitneHT nckaxkenus: | OITK-2.3.1
XapaKTepHBbI U1 U30METPHH
38 | HazoBure n oxapakTepusyiTe 1B€ CTaHAAPTHBIE KOCOYTOJIbHBIE YK-6.Y.2
HPOEKINH
39 | HazoBure Tpu pa3HOBUJHOCTH MEPCIEKTUBHBIX MPOEKLIUI OIIK-2.Y.1
40 | 13 yero ckiaapIBaeTCs IBET JII0OOOH MOBEPXHOCTH [1K-2.B.1
41 | Kakue KJI€TKM OTBETCTBEHHBI 32 CIIOCOOHOCTD YEJIOBEKA BUIETh YK-6.Y.2
42 | Kakoii cBeT 4eiIoBeK Ha3bIBACT ""BHUIUMBIM CBETOM" IK-2.VY.1
43 | Uro Takoe TpeyroibHUK MakcBelia, Kak OH BBITJISIIUT OIIK-2.3.1
44 | Yro o3Hayarot OykBel C, M, Y U 151 Yero ucmosib3yercs K4 K B OIIK-2.3.1
useroBoit Moaenu CMYk
45 | YUro nmokasbiBaet npetoBas ClE-muarpamMma, Ui 4ero oHa mpuUMeHseTCs I1K-2.3.1
46 | Kak ompenensercs 1BeT B 1iBeTOBbIX Mojensax HSB/HSL VK-2.3.3
47 | Kakue cymecTByIOT BApHaHThI 3amucH 1BeTa B Mojaenn RGB YK-2.B.3
48 | YTo MOXKET MPOU30MTHU C Ty4OM CBETa MPHU MOMAJAHUN Ha TOBEPXHOCTh VK-6.Y.2
49 | Kakue j1y4n Ha3bIBalOTCS IEPBUUHBIMU U BTOPUYHBIMU [IK-2.¥.1
50 | B uem ocobenHocTh mudhy3HOro paccermBaHus (OTpaXkKeHuUs) CBeTa YK-6.Y.2
51 | Kakue BekTOpa UCTIONB3YIOTCS IpH pacuére nudPpy3HOTO OTpaskeHUs OIIK-2.V.1
JlamGepTa
52 | B uem cyTh MeTosa 3akpamuBanus ['ypo YK-2.B.3
53 | Jli1s1 "uero UCIosb3y0TCsl HOpMAlId BEPILIMH U HOPMAaJIM IpaHei OIIK-2.B.1
54 | U3 kakux Tpéx 1BeToB cocTouT menaep donra VYK-6.Y.2
55 | B uem pasznuia Mexay MojaensmMu 3akpamBanusa bivana u @onra VK-2.3.3
56 | Yro Takoe KopHenckas KopoOka, J1j1sl 4ero OHa UCIOJIb3YyeTCs YK-2.B.3
57 | Yro nokassiBaet JJPO (BRDF) xonkpeTHOro marepuaia IK-2.3.1
58 | OOuwmii mpuHIMUI paboThl TPACCUPOBKH JTyden OIIK-2.B.1
59 | Jlsst wero B anroputme Msnyuarensaoctu (Radiosity) ucmonb3yrorcs OIlK-2.3.1
NaTYd TIOBEPXHOCTH
60 | OcoOGeHHOCTH MPOIIETyPHBIX (TapaMeTPHUIECKHX) TEKCTYp B cpaBHeHnH ¢ | YK-2.3.3

PaCTPOBLIMU TCKCTypaMU




61 | Kakue cuctemMbl KOOPIMHAT UCTIONB3YIOTCS MPU paboTe C TEKCTypaMu OIIK-2.Y.1
62 | Yro Takoe "TexcTypHas pa3BEPTKA" U IS UETO OHA MPUMEHSIIETCS OIIK-2.B.1
63 | Ha uém ocHOBaH npuHIMIT pesibe(hHOTO TeKCTypupoBanus (Bump [1K-2.B.1
Mapping)
64 | Uem kapTa BBICOT OTJIMYAETCS OT KapThl HOpMAJICH [IK-2.¥.1
65 | Ha kakux mocrynarax 6asupyercs Gu3nIecKu-KOPPEKTHBINA PEHICPHHT OIIK-2.3.1
(PBR)
66 | HazoBure ocHoBHbIE KapThl PBR-MaTepuana OIIK-2.B.1
67 | 3amaya TpUAHTYIISIUN YK-6.V.2
68 | Kak npoBepuTh TPUAHTYJIIINIO HA COOTBETCTBUE KpUTEpHIO JleoHe YK-2.B.3
69 | OcobenHocTr TpuaHryysinuu Jlemone OIIK-2.V.1
70 | Kakue anropuTmbl MO3BOJISIIOT MPOUHACKCUPOBATH TOUKH HEPE]T OIIK-2.3.1
MOCTPOCHUEM TPHUAHTYJIS UK
71 | dns 9ero HY»KHO BBITIOJIHATH OTCEUEHHE 0 OKHY BhiBoza (Viewport) OIIK-2.B.1
72 | Kakas noruyeckas ornepanus Mo3BoJisieT ONpeAeInuTb BUAUMOCTb YK-2.B.3
OTPE3KOB Ha AKpaHe B anroputMme CazepreHaa
73 | Kakune anropuTmbl yaaineHusl HeBHIUMBIX pEOep U rpaHeit paboTaroT B OIIK-2.V.1
MPOCTPAHCTBE U300PaAKCHHUS
74 | st kakuX 00BEKTOB MPUMEHHUM AJITOPUTM TUIABAIOLIETO TOPH30HTA YK-2.B.3
75 | Kakyto 3agauy pemaet anroput™m Z-0ydepa OIIK-2.B.1
76 | Kakue oneparuu (ocnea0BaTeIbHO) BBIMONHSIOTCS Ha reoMeTpruueckor | YK-6.V.2
craguu 3D-koHBeiiepa
77 | J1nst uero npou3BOAUTCS NPOLIECC pacTepU3aluu OIIK-2.3.1
78 | Uro Takoe "melinep”, kakue OBIBAIOT MICHICPHI OIIK-2.B.1
79 | OyHKIUK MUKCEIBHOTO Hieaepa YK-2.3.3
80 | ®yHKIMYU BEpIIMHHOTO MIeHaepa IK-2.3.1
81 | 3amaum 610ka pactpoBbix oneparuii (ROP) rpadudeckoro mpomeccopa YK-2.3.3
82 | OrimuuTenbHbIE 0COOEHHOCTH KOHBeHepa nmokonenus DirectX 10 OIIK-2.3.1
83 | 3agaum tekcrypuoro moayis (TMU) rpadudeckoro mporeccopa I1K-2.3.1
84 | [IpuunHBI BO3HUKHOBEHUS ajbsicuHra ("'JIeCTHUYHOTO dpdekTa’) OIIK-2.V.1
85 | CyTb paboThl KpaecBoro ajaropurMa criaxuanus MSAA OIIK-2.B.1
86 | B uem ornmume OmiMHEHHONW (QUIBTpAMK OT TPHIIMHEHHON [IK-2.V.1
87 | OcoOGeHHOCTh AaHM30TPOITHOM (PUITBTpAIIH YK-2.3.3
88 | Uro Takoe BEIOOPKA (COMILIMHT) THKCEIIa OIIK-2.3.1
89 | Jlns kakux 3amau nmpumensiercs: 0ydep tpadapera (Stencil Buffer) OIlK-2.3.1
90 | Yro Takoe anmbda-cmemmBanue (Alpha Blending) YK-2.3.3

Bomnpocsr (3amaun) st 3adeta / qudd. 3auera npeacTaBieHsl B Tadmie 16.




Tabnuua 16 — Bonpocs! (3agaun) s 3adera / tudd. 3aueta

Ne i/

Ilepeyenn BonpocoB (3aaa4) 1Jis 3adera / Audd. 3auera

Kon
HHIUKATOpPA

VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO

[Tepeyerp TeM [UIsI KypCOBOTO IMPOCKTHUPOBAHUS/BBITIONHEHUS KypCOBOW pabOTHI
npecTaBieH B Tabmuie 17.

Tabmuma 17 — IlepeueHs TeM UIsi KypCOBOTO MMPOSKTUPOBAHUS/BBITTOTHEHHUSI KYPCOBOM pabOThI

No 11/ IIpuMepHbIii epevyeHb TeM /ISl KYPCOBOI0 NPOeKTHPOBAHUSI/BbINOJIHEHU S
°n/m .
KYPCOBOIi padoThl
Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO
BOHpOCI)I oI IIPOBCACHUA HpOMe)KYTOIIHOﬁ arrecTalilui B BHAC TCCTUPOBAHUA

npecTaBieHbl B Tabnuie 18.

Ta6muma 18 — [IpuMepHbIi IepedeHb TeM BOIIPOCOB /ISl TECTOB

Ne . Kon
IIpuMepHbIii TepevyeHb TeM BONPOCOB /ISl TECTOB
n/n HHIMKATOpPA
1 | IlpounTaiiTe TeKCT U BbIOEPUTE OAUH NMPABWJILHbIN O0TBeT. YKaxure, | YK-2.3.3
KaKy¥o 3a71a9y BBITIOJHSACT airoput™ Z-0ydepa. K-2.3.1
1. Orcedenue GpparMeHTOB, 3aTOPOKEHHBIX IPYTUMH OOBEKTAMH
CIICHBI
2. Otceuyenue pparMeHTOB, BEIXOAAIINX 3a IPAHULIBI OKHA POEKIIUN
3. OtceuyeHne MMHUH, BEIXOISINX 32 TPAHUIIBI OKHA TIPOCKITHH
4. COopka NOJIUIOHOB U3 JTUHUNA
5. IlpumeHeHHe Cria)XuBaHUs K TpaHUIIAM OOBEKTOB
2 | IIpounTaiiTe TEKCT U BbIOCpHUTE NPAaBUJIbHBIE 0TBeThbI. OnpenennuTe YK-2.3.3
1[BE€Ta, KOTOPbIE BXOJAT B cyOTpakTuBHYI0 Moaens CMY (k).
1. Tomybou
2. Yépubiid
3. IlypmypHsiii
4. Kéntoiit
5. KpacHhbiii
6. 3enéHslii
7. bemnbrit
3 | Ilpouuraiite TeKcT U BbIOepHTe NpaBUJbHbIe 0TBeThI. Boibepure Te | YK-2.3.3
00BEKTHI, KOTOPbIE UMEIOT MTOBEPXHOCTHYIO MO/IEb F€OMETPUIECKOTO
NPEICTaBIICHUSI.
1. B-rep cdepa
2. 18-yrospHas NOJIMrOHANbHAS MPU3Ma
3. Cdepa, 3aaHHasT MATEMAaTHICCKUM YpaBHECHUEM 2 TIOPSIKA
4. BoxkcenbHbIN KyO
5. ®paxTanbHblii TPEYTroJbHUK
6. II-00pa3HbIif 0OBEKT, MOJYICHHBIH MPUMEHCHHEM JIOTHICCKOM
onepamuu XOR
4 | IIlpoyuTaiiTe TEKCT U Bbl0EPUTE NPABUJIbHBIC OTBETbI. Y KaXKUTE, VK-2.3.3

KaKue U3 MePEUHCICHHBIX OMepaliii OTHOCATCS K adpUHHBIM
npeoOpa3oBaHUIM.




1. Tlepememienue
2. OrtpaxeHnue
3. Ckoc
4. MacmrabupoBaHue
5. U3rub
6. BrimasimBaHue
7. WHBepTupoBaHuE HOpMaJleH
8. Bpamienue
IIpounTaiiTe TEKCT M BbIOCPHUTE OJHH NPABUJIBHBIN O0TBeT. YKaxure | YK-6.Y.2
CHUCTEMY KOOPJHMHAT, KOTOpasi IPUMEHSETCS] B KOMIIbIOTEpHOH rpaduke
JUIsl TIOCTPOEHUsI MoJieNiel 0ObEKTOB.
1. TlpsmonuHEitHas IPSIMOYTOJIbHAS
2. llpsmonuHeiHas KOCOYTobHasI
3. TlonspHas mUIUHIpUYECcKas
4. Tlonspuas cepudeckas
5. Kpuonuneiinas OunieHTpudeckas
IIpounTaiiTe TeKCT U BbIOEPHUTE OUH NPABUJIBLHBIH OTBeT. VK-6.Y.2
Omnpenenute NPUHLKUIL, KOTOPbIH JIEXKUT B OCHOBE PEIbEPHOIO
TekcTypupoBanus (Bump Mapping).
1. CwmemeHust HopMaIu K TOBEPXHOCTH
2. CwMerieHust HOPMaJH K BEpILUHE
3. CwMemnieHus BepIIMH NOJIUTOHA TI0 BEPTUKATBHON OCH
4. CwmemmMBaHus 1IBETOB MaTepHasa
5. Ilpumenenus Anbda-kaHana
IIpounTaiiTe TeKCT U BbIOCPHUTE OUH NPABUWJIBHBIN 0TBeT. YKkaxure | YK-6.Y.2
(dbopMar JaHHBIX, KOTOPBIA BBl OBl HCIIOIH30BAIH [T ONIPEICTICHUS
koopauHaT 3D-00beKTa B MPOCTPAHCTBE.
1. Henouncnennsiii (Integer)
2. Jlormueckwuii (Boolean)
3. C mnaBaromiei 3anstoi oguHapHoi Tounoctu (FP32)
4. C nnaBaroieit 3anstoi nBoiiHoi Tounoctu (FP64)
5. Bemectennsriii (Real)
IIpounTaiiTe TeKCT U BbIOEPHUTE OJMH NPABUJIbHBIN 0TBeT. Kakoii YK-6.Y.2
croco0 MoJieIupoBaHust OyIeT ONTUMAIbHBIM C TOUKH 3pEHUs 3aTpat
BPEMEHHU U BBIYUCIIUTEIBHBIX PECYPCOB MIPU CO3IaHUH MOJIENIN Ba3bl B
penakropax 3ds Max/Blender/Maya.
1. Hcnonw30BaTh MPUMHUTHUB ''TIapajuIeIeIUIe ] ¢ JanbHEHIITIM
pEeaKTUPOBaHUEM BEPILIUH 110 KOOPIMHATAM
2. Vcnonb3oBaTh KpUBYIO be3be u onepaiiuio BpaiieHus
3. Hcnonb3oBath Be KpuBbIE be3be u onepanuio co3naHus Tesa mno
OIMOPHBIM CEYEHUSIM
4. Vcrnonp30BaTh JOTHYECKYIO OMEPAIUIO 'BRIYUTAHKE" IS
IPUMUTHUBOB ''mapauienenunen” u "top"
5. Hcnonb3oBate npuMuTHB "cepa" 1 UHCTPYMEHT "KUCTB" JUis
PYYHOro 100aBJIEHHS MTOJIUTOHOB K T€OMETPHH Chephl
IIpounTaiiTe TEKCT U BbIOCPHUTE OAMH NMPABUJIBHBIN 0TBeT. YKaxure, | YK-6.Y.2

KaKas XapaKTepUCTUKA TEKCTypbl o003HavaeTcss OykBamu UV.

1. rmybuHa n;Beta
2. pasMepsl (ITMHA/IIUPUHA)




3. TPO3pavyHOCTh/HETPO3PAYHOCTh
4. yroi moBopoTa
5. BEJIMYMHA MacIUTaOWPOBAHUS

10 | IIpouuTaiiTe TeKCT M BbIOepuTe NpaBUIbHBbIE OTBeThI. [lepeunciure | YK-6.V.2
OCHOBHBIE KapThl, BXOsIINE B cocTaB (pusnueckoro marepuaia PBR.
1. Anpbeno (Albedo)
2. Merammunocts (Metallic)
3. IllepoxoBartocth (Roughness)
4. Paccesnnsiii cBeT (Diffuse)
5. 3epkanbHoe oTpaxkeHue (Specular)
11 | IIpoumTaiiTe TEKCT U BbIOEPUTE OJMH NPABWIbHBIN 0TBeT. YKaxute | YK-2.B.3
uHCTpYMEHT B Blender, KoTopsIii MCTIONB3yeTCS I CO3/IaHMS TITIABHOTO
nepexo/ia Mexay AByMs WK OoJiee BeplInHaMU, pEOpaMu WK TPaHsIMU.
1. Khnife Tool
2. Bevel Tool
3. Smooth Tool
4. Subdivide Tool
5. Loop Cut Tool
12 | IlpounTaiiTe TeKCT M BbIOEpHUTE NPaBUJIbHBIE OTBeThI. [lepeuncnure, | YK-2.B.3
KaKHe U3 ClIeAyomMX HHCTpyMeHToB Unity HCTIONIb3YIOTCS 17151 paboThI C
Ul (monb30BaTenbckuM HHTEPGhEHCOM).
1. Canvas
2. TextMeshPro
3. EventSystem
4. Particle System
5. RectTransform
6. NavMesh
13 | IIpouuTaiiTe TEKCT ¥ BbIOEpPUTE OJMH NPABUIbHBIH 0TBeT. YKaxure, | YK-2.B.3
Ha Kakoil mo3uiuu B Marpuie apduraoro nmpeodpaszopanust T (MaTpuiia
HEePEHOCA) HAXOIUTCS 3HAUCHUE CMEIICHUs 10 ocu X — JismMOa.
1. mepBas cTpoka, 3 cronber
2. BTOpas CTpOKa, BTOPOH CTONOEI
3. TpeThs CTPOKa, NEepBbIi cTOI0CI]
4. TpeThs CTpOKa, TPETUH cToNOeN
14 | IlpouuTaiiTe TeKCT M BbIOepuTe NpaBUJIbHBIE 0TBeThI. [lepeunciure | YK-2.B.3
olepalyru, KOTOpble MOKHO BBIIIOJIHUTH B pexkume penaktupoBanus (Edit
Mode) B 3D-penakrope Blender.
1. skcTpynupoBaHue BeplInH, péOep Win rpaHen
2. no0aBlIeHHE MATEPUAIOB K O0BEKTY
3. co3IaHMe HOBBIX BEPIIMH C MOMOIMIBI0 HHCTPYMEHTa Spin
4. HacTpoiiKa OCBEILEHHs CLEHbI
5. criaaxuBaHUE TEOMETPHUH C moMoIpio Subdivide
6. npumeHenue Moudukaropa Mirror
15 | IlpouuTaiiTe TeKCT M BbIOepUTe OAUH NPABUJIBLHBINH 0TBeT. YKkaxute | YK-2.B.3
moaudukarop B Blender, ncrons3yemslii 1 co3naHus MacCHBa KOUA | [TK-2.V.]

00BEeKTa ¢ BO3MOXHOCTBIO X CMEIICHUSI, BPALICHUS I
MacITabupoOBaHUSI.

1. Mirror
2. Array




3. Subdivision Surface

4. Solidify
5. Boolean
6. Bevel
16 | IIpouuTaiiTe TEKCT U BblOEpHUTE MPaBHJIbHBIE 0TBeThI. Onpeaenure, OIIK-2.3.1
KaKHe U3 NePEUHCIICHHBIX allTOPUTMOB OTHOCSTCA K INT0OATBHOMY MK-2.3.1
OCBEILEHHUIO.
1. TpaccupoBka jrydeit
2. Metoa u3ny4yaTelbHOCTH
3. DOTOHHBIE KapTHI
4. 3arenenue no OoHry
5. Merton JlambepTa
17 | IlpouyuTaiiTe TEKCT M BbIOepHTE OAMH NPaBHIbHBIN oTBeT. YKkaxute | OIIK-2.3.1
UMs y9EHOTO, PEIOKUBIIETO MOJIeb MU (Py3HOTO OTpaskeHHUs CBETa.
1. Worann 'enpux JlamGepT
2. By Tour ®our
3. JIxeitmc @. biauan
4. Anpu I'ypo
18 | IIpouyuTaiiTe TEKCT M BbIOEpHUTE OAMH NPaBHIbHBIN 0TBeT. YKaxute | OIIK-2.3.1
Ha3BaHHE BEKTOPA, 33/IA0LIETO MOJI0’KEHUE TOUKHU B IEKaPTOBOM cucteMe
KOOpAMHAT OTHOCUTENIbHO Havyajla KOOpIMHAT.
1. Paauyc-BekTop
2. Opr
3. HyneBotii nyu
4. BexTop-HOpMAaJb
5. CB00OOAHBII BEKTOP
19 | IIpouyuTaiite TeKCT M BbIOEPHUTE OAMH NPABUJIbHBIN O0TBET. YKOKUTE | OITK-2.3.1
cnoco0 pacyéra rJ100aJbHOIO OCBEILEHNUS, IPU KOTOPOM YUUTBIBAETCS [K-23.1
NEPEHOC PHEPTUU OT OJJHOM MOBEPXHOCTH 00BEKTA K IPyroil u
BBINOJIHSAETCS 3aKOH COXPAaHEHHS YHEPIUn?
1. Ray Tracing
2. Radiosity
3. Ray Casting
4. Path Tracing
20 | IlpounTaiiTe TeKCT ¥ BbIOEpUTE OJUH NPaBUWIbHBIN oTBeT. OT™MeThTe | OIIK-2.3.1
¢yskuuio Tecra Tpadapera (Stencil), BbIOMHAEMOr0 rpaguuecKuM K-2.3.1
MPOLIECCOPOM IMPH MOCTPOSHUH N300PaKEHHUS.
1. KoppekTHas OTpHCOBKA MPO3PAYHBIX U MOITYIPO3PAYHBIX
00BEKTOB
2. OmnpeneneHne NpsMOYTOJIbHON 00JIaCTH PEHACPUHTA HA YKPaHEe
3. YcrpaHeHue HeonpeaenEHHOCTH TP BU3yaJIN3aLUH
HaKJIa(bIBAIOLIUXCS APYT HA Jpyra MOJIUTOHOB
4. CpaBHEHME AMCTAHIMU OT KaMephbl JI0 KaXKI0T0 MOJUToHa U
0TOpachIBaHUE 3aCIOHEHHBIX MOBEPXHOCTEN
21 | IlpounTaiiTe TEKCT M BbIOEPUTE NPaBHJIbHBIC 0TBeTbI. Onpenenure, OIIK-2.V.1
aJITOPUTMBI, KOTOPBIE PEIIAIOT 3a1a4y YAAJIeHHUs HEBUIUMBIX DJIEMEHTOB | [[K-2.3.1

B MMPOCTPAHCTBE N300paKCHHUS.

1. Anroputm PobGeptca
2. Anroputm Beiinepa-Aiizeprona




AJNTOpUTM IJIaBAIOLIET0 TOPU30HTA
ANropuT™M Xyn0KHHUKA

Anroputm Z-6ydepa

6. Anropurm Karmymna-Knapka

ok w

22 | IlpounTaiiTe TEKCT U BbIOEPHUTE OJIMH NPaBWIbHbLIN oTBeT. YKaxure | OIIK-2.V.1
napameTp, KOTOPbIi onpeiensieT KOJIUYeCTBO CBETOBBIX JTyUe, MK-2.Y .1
YUUTBIBAEMBIX MPU PACUETE OCBEILECHHS CLICHBI.

1. Resolution (pa3perienue)

2. Samples (KOJIUIECTBO BEIOOPOK)

3. Subdivision (oapa3encHue)

4. Texture Filtering (¢unbpTpanus TeKCTyp)
5. Depth of Field (rnmy6una pe3koctn)

23 | IlpounTaiiTe TeKCT M BbIOEPUTE OUH NPABUJIBHBIN 0TBeT. YKkaxute | OIIK-2.VY.1
METO/l, KOTOPBbIH MO3BOJIIET YCKOPUTh BU3YaIM3aLUIO CLICHBI 32 CUET K-2.V.1
NPEIBApUTEIILHOTO BEIUMCIICHUS OCBEIICHUSI.

1. Ambient Occlusion (¢hoHOBOE 3aTeHEHHE)

2. Baking (zanekanwue)

3. Motion Blur (pa3mbiTie B IBUXKCHUH)

4. Depth of Field (rimyouna pe3kocTu)

5. Subsurface Scattering (TTOAIOBEpXHOCTHOE PACCCHBAHHE)

24 | IlpounTaiiTe TeKCT ¥ BbIOEPUTE NPABUJIbHBIE OTBETbI. Y KAKUTE OIIK-2.V.1
TEXHOJIOTUH, KOTOPbIE TIOMOTAIOT JOCTUYb KOMIIPOMHUCCA MEXKILY IK-2.B.1
KayeCTBOM M CKOPOCTBIO PEHJICPUHTA.

1. LOD (ypoBHU AeTanu3aium)

2. (unpTpanus TeKCTyp

3. HUCHOIB30BaHUE MPOLEAYPHBIX TEKCTYP BMECTO PACTPOBBIX
4. rno0aibHOE OCBEIIEHUE B peabHOM BPEMECHU

5. TIpUMEHEHHE TPACCHUPOBKU JIyuell KO BCeil cLeHe

6. KelMpoBaHUE OCBEIICHUS U TEHEeH

25 | IlpounTaiiTe TeKCT M BbIOepUTE NPaBUJIbHBbIE OTBEeTbI. OTMETHTE T OIIK-2.V.1
3¢ ekt MocTOOPadOTKH, KOTOPhIE MOTYT 3HAUUTEIBHO YBEJIUYUTh MK-2.V.1
BpeMsl pEHJICPUHTA [IPU HEMPABMILHOM UX MTPUMEHEHUU.

1. pasmbiTre B nwxenun (Motion Blur)

2. cseuenue (Bloom)

3. xpomarnyeckas abeppanus (Chromatic Aberration)

4. (donHoBOe 3aTeHeHHE B 3KpaHHOM MpoctpaHcTBe (SSAQ)
5. mnoBsilIeHUE pe3kocTH (Sharpening)

6. rmy6una peskoctu (Depth of Field)

26 | IlpounTaiiTe TeKCT M BbIOEPUTE OAWH NMPAaBUJIbLHBIN 0TBeT. Kakoi OIIK-2.B.1
A3bIK POrPaMMUPOBAHUS BBl Oy€Te UCIIOIb30BaTh Ul HAITMCAHUS IK-2.V.1
MUKCEJILHOTO Hielaepa nokoneHuss SM 5.0.

1. Accembnep rpaduyeckoro mporeccopa
2. C#
3. HLSL
4. Python
5. JavaScript
6. Kotlin
27 | IIpounTaiiTe TEKCT U BbIOEPUTE OJMH NMPAaBUIbHBINA 0TBeT. Kakoi OIIK-2.B.1

PEKUM pEHEPHHIa 110 YMOJIYaHUIO HcTob3yercs B Blender st




co3/1aHusl POTOpPEATUCTUYHBIX U300pakeHn? I1K-2.B.1
1. Workbench

2. Eevee
3. Cycles
4. LuxCore
5. Octane
28 | IlpounTaiiTe TeKCT M BbIOEPUTE NPABHJIbHBIC 0TBeTbl. OTMETHTE OIIK-2.B.1
HapaMeTpbl, KOTOPbIE MOKHO HAacTpouTh B Blender y Bcex McTo4HNKOB MMK-2.B.1
CBeTa.

1. user ucrounuka (Color)

2. WHTCHCHBHOCTH cBeta (Strength)
3. pasmep ucrouynuka (Size)

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

6. Tekcrypa ceta (Texture)

29 | lIpounTaiiTe TEKCT M BbIOEPUTE NMPaBUJIbLHbIE 0TBEThI. BriOepuTte OIIK-2.B.1
TOJIKO BEpHBIE YTBEPKICHUS O HACTpolike ocBelieHus B Blender. MMK-2.B.1

1. HDRI-kapTsl HCTIONB3YIOTCS I CO3IAHUSI PEATUCTUYHOTO
OKPY’KaloIIero OCBEIIECHHS

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

3. Emission Shader MOeT UCIIOJIL30BATHCS UISL CO3MAHUS
CaMOCBETAIINXCA 00BEKTOB

4. Area Light He MoxeT OBITh KBaJpaTHOW WIIU MPSIMOYTOIBHON

hopmbl

Spot Light co3na€t y3kuit 1yd cBeTa ¢ Y4ETKUMH TPaHUIIAMH

6. OcgemieHne He BIUACT HAa BU3YAJIN3AIMIO TEHEH pu
ucrnoib30BaHuu Eevee

o

30 | IIpounTaiiTe TEKCT U BbIOCPHUTE OJUH NPABUJIBHBIN oTBeT. YKkaxure | OITK-2.B.1
KaHaJl TEKCTYPhl, KOTOPBIA OTBEYAET 38 UMUTALMIO HEPOBHOCTEN HA [IK-2.B.1
MOBEPXHOCTU 0€3 U3MEHEHHS T€OMETPHUHU.

1. Diffuse

2. Specular

3. Bump

4. Subsurface
5. Transmission

MHCTPYKIIMH M CUCTEMA OLIEHUBAHUS TECTA.

Tect npoBoautcs B cucteme LMS I'VAIT (https://Ims.quap.ru/). Tect MOKET MPUMEHSATHCS
B KQ4eCTBE CPEJICTBA MPOBEIACHHUS MPOMEKYTOUHOM aTTeCTallnu (BO BpeMsl 3K3aMeHa), Tak U JIJIsI
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIICBAEMOCTH MIJIM KOHTPOJISI OCTATOYHBIX 3HAHUIA.

CucreMa OllEHUBAHUS TECTOBBIX 3aJlaHUI MoKa3aHa B Tadiuue 18.1.

Tabmuua 18.1 — CucreMa OLleHUBAHUS TECTOBBIX 3aIaHUN

Ne YKa3aHus 0o OleHUBAHHUIO PesyabTaT oleHUBaHUSA

(6anuIBI, MOJTyY€eHHbIE 32 BbINOJHEHHE \
XapaKTepPUCTHKA NPABUJIBHOCTH O0TBETA)

1 3agaHue 3aKpbITOrO TUMA Ha [TosHOE coBnazieHNEe ¢ BEPHBIM OTBETOM
YCTaHOBJICHUE COOTBETCTBUS olieHnBaeTcs 1 06amioM, HEBEpHBIM OTBET
CUUTAETCS] BEPHBIM, €CIIU i ero orcyrcreue — 0 6amioB (Jimbo



https://lms.guap.ru/

YCTaHOBJICHBI BCE COOTBETCTBHS
(MO3UIMK U3 OJTHOTO CTOJIOLA BEPHO
COTOCTABIICHBI C TIO3UIUSIMU JIPYTOT0
cTOJIONA)

YKa3bIBaACTCA «BCPHO» \ ((HeBepHO»)

2 3agaHue 3aKpbITOro TUMA Ha [TosiHOE coBnazieHNE ¢ BEpHBIM OTBETOM
YCTaHOBJIEHUE MOCIIEI0BATEILHOCTH olleHHBaeTcs 1 6amiom, eciu TOMmyIIeHbI
CUYUTAETCSl BEPHBIM, €CIIH MTPABUILHO OIMOKH WJIK OTBET OTCYTCTBYeT — () 6aioB
yKa3aHa BCS MOCJIE0BATEILHOCTh (7100 yKa3bIBACTCS «BEPHOM\ «HEBEPHO»)
hp

3 | 3amaHne KOMOMHUPOBAHHOTO THUTIA C [TonHOE coBmasieHne ¢ BEPHBIM OTBETOM
BBEIOOPOM OTHOTO BEPHOTO OTBETA U3 orieHMBaeTcs 1 Ganiom, HEBEPHBIM OTBET
YEeThIPEX MPEATI0KEHHBIX U wim ero orcyrcrBue — 0 6amioB (Jinbo
000CHOBaHHEM BbIOOpA CUUTAETCS YKa3bIBaCTCs «BEPHON\ KHEBEPHOY)
BEPHBIM, €CJIM MPABWJILHO yKa3aHa
udpa v NPUBEACHBI KOHKPETHBIE
apryMeHTbl, UCTIOIb3yeMble IpU
BbIOOpE OTBETa

4 3aanre KOMOMHUPOBAHHOTO THIIA C [TosHOE coBnazieHHE ¢ BEPHBIM OTBETOM
BBIOOPOM HECKOJIbKUX BapPHAHTOB olleHHBaeTcs 1 6amiom, eciu T0MmyIIeHbI
OTBETA U3 MPEJUIOKEHHBIX U OIMUOKH WJIK OTBET OTCYTCTBYeET — () OayioB
pa3BepHYTHIM 00OCHOBaHUEM BbIOOpa | (JIMOO YKa3bIBACTCS «BEPHOM\ KHEBEPHOY)
CUMTAETCSl BEPHBIM, €CIIH ITPAaBUIILHO
yKa3aHbl UGPHI U TPUBEICHBI
KOHKPETHBIE apTYMEHTHI,

HCIIOJIb3yEMBIE TIPU BHIOOPE OTBETOB
5 3agaHue OTKPBITOrO THUIIA C [IpaBubHBINM OTBET 3a 3a1aHUE

pPa3BEPHYTHIM OTBETOM CUUTAETCA
BEPHBIM, €CJIM OTBET COBMAAAET C
STAJIOHHBIM 10 COAEPKAHUIO U
IIOJTHOTE

OLICHUBAETCs B 3 Oalljia, €CIIU JOMyIIeHa
oJtHa OomMOKa \ HETOUHOCTh \ OTBET
MpaBUJILHBIN, HO HE TTOJHBIN - 1 Oasn, ecinu
nomnyiieHo oosee 1 omuoOku \ oTBET
HempaBWIbHBIN \ oTBET oTCcyTCTBYeT — 0
0auToB (7100 yKa3bIBACTCS «BEPHOM\
«HEBEPHO»)

I/IHCTPYKI_II/IH 110 BBIIIOJIHCHHUIO TCCTOBOI'O 3aJJaHUA HAXOJHUTCA B Ta6J'II/ILIe 18.2.

Tabnuna 18.2 - UHcTpyKIus 0 BBIOJIHEHHUIO TECTOBOTO 3a/1aHUs

Ne Tun 3aganus HNucTpykums
1 | 3amaHue 3aKpBITOrO TUMA HA [IpouuTaiiTe TEKCT U yCTAHOBUTE
YCTaHOBJIEHHUE COOTBETCTBUS COOTBETCTBUE.
K kxaxnoit mo3uimu, TaHHOW B JIEBOM
cTOoJIOIE, TTOA0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B IPABOM CTOJIOLIE
2 | 3ajaHue 3aKpbITOroO TUMA Ha [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJIEHHUE M1OCIJIEI0BATEIbHOCTH MOCJIeI0BATEILHOCTh
3anuiuTe COOTBETCTBYIOIIYIO
MOCIIEZIOBATEIbHOCTh OYKB CJI€Ba HAMIPABO
3 | 3aganue KOMOMHUPOBAHHOTO TUIIA C [IpounraiiTe TEKCT, BEIOEPUTE MPABUIILHBIN

BLI60pOM OIHOI'0 BCPHOI'O OTBCTA U3

OTBCT U 3alMIINUTC apryMCHTHI,




YEeTBIPEX MPEII0KEHHBIX U 00OCHOBBIBAIOIINE BBIOOP OTBETA
o0ocHOBaHHEM BhIOOpa

4 | 3aganue KOMOMHUPOBAHHOTO THIIA C [IpounTaiite TekcT, BEIOEPUTE NPaBUIIbHbBIE

BbIOOPOM HECKOJIbKUX BAPHUAHTOB BapHaHThl OTBETA U 3AMUIINTE apIyMEHTBI,
OTBETa U3 MPEITIOKECHHBIX U 000CHOBBIBAIOIINE BEIOOP OTBETOB
pa3BepHYTHIM 00OCHOBAaHHUEM BbIOOpA

5 | 3agaHue OTKPBITOrO THUIIA C [IpounTaiiTe TEKCT U 3aMUIINTE
pa3BepHYTHIM OTBETOM pa3BepHYTHIIl 000CHOBAHHBIN OTBET

[lepeuenbr TeM KOHTPONBHBIX PAaOOT IO MUCHUILIMHE OOYYAIOIIMXCS 3a0YHON (POpMBI
oOy4eHwus1, IpeIcTaBIeHbBI B Tabmie 19.

Tabnuua 19 — [lepeyeHp KOHTPOJIBHBIX PabOT

Ne n/nt Ilepeyenb KOHTPOJIBLHBIX PA0OT

He npexycmoTpeno

10.4. Meronuueckue  MaTepualibl,  ONPEACISIOIIME  HPOLETYpPbl  OLIEHMBAHUS
MH/IMKAaTOPOB, XapaKTEepPHU3YIOIIMX dTambl (OPMHUPOBAHUS KOMIIETEHLMH, COJEpXKarcs B
JOKaNbHbIX HOpMaTuBHBIX akTax ['YAII, pernaMeHTUpyIOUMX TOPSAOK M MPOLEAYpPY
NPOBEAEHUS TEKYIIET0 KOHTPOJIsI YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu o0yJyaromuxcs
I'VAIL

11. MeTtoauyeckue yKazaHus AJsl 00y4arOLIMXCS 110 OCBOEHUIO M CIIUIJIMHbI

[enpro TUCIIMILTUHBI SIBIISIETCS TIOTyUYEHUE CTYJACHTaMU HEOOXOJUMBIX 3HAHUN, YMEHHUH U
HaBBIKOB B 00JIACTHU CO3/IaHUS U OTOOPAKCHUS MOJIEJIEH T€OMETPUIECKUX O0BEKTOB U
rpaduueckux n300paskeHuH s pa3pabOTKH KOMIIOHEHTOB HH()OPMAIIMOHHBIX CHCTEM U
anmapaTHO-MIPOrPAMMHBIX KOMILJIEKCOB.

11.1. MeTtoauyeckue YKa3aHuUsl /sl OOYYAIOIIUXCS MO OCBOCHHI0 JEKIHOHHOIO
MaTepuaJa

OcCHOBHOE Ha3HA4Y€HHWE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riy0oOKoe M SICHOE H3JIOKEHHE ydeOHoro matepuana. Ha3HaueHue COBPEMEHHOHN JICKIIUU B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MHPOPMAIMIO TIO TEME, & B OCBOCHHUH
dbyHIaMeHTaIbHBIX TPOOJEeM JUCIUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWSA, HOBEHIINX
JIOCTIKEHU HAyYHOW MBICIA. B y4eOHOM mporiiecce JIEKIHs BBITOTHSIET METOI0IOTUYECKYIO,
OpPraHHU3AIMOHHYI0 B MH()OPMAIMOHHYIO (QYHKIMH. JIeKIHs pacKkpbhiBacT MOHATHHHBIN ammapat
KOHKPETHOUW 00NacTu 3HaHMs, €€ MpOoOJIEMBI, JaeT LEIbHOE MPEJICTaBICHUE O UCIUILIMHE,
MTOKA3bIBACT B3aUMOCBS3b C IPYTUMHU JTUCHUIIIMHAMU.

IInapupyeMble pe3yabTaThl IPH OCBOCHUH O6V‘-IaIOI_HHMC5{ JICKIIMOHHOI'O MaTcpHaa.

— IHOJYYEHHUC COBPCMCHHBIX, HLECIOCTHBIX, B3aWMOCBA3aAHHBIX 3HaHI/II\/'I, YPOBCHDb
KOTOPBIX OIIPCACIIACTCA ueneBoﬁ YCTaHOBKOﬁ K KaX(HOﬁ KOHKp@THOﬁ TEMCE,

—  MOJIy4YEHHUE OTBITa TBOPUYECKON PabOThl COBMECTHO C TPEMOIaBaTesieM;

— pasButue  NPOPECCHOHAIBHO-ACIOBBIX  KayeCcTB, JIIOOBH K  MNPEAMETY H
CaMOCTOSTEILHOTO TBOPYECKOTO MBIIILICHHS

— TIOSIBJICHHE HEOOXOJIMMOTO HHTEpeca, He0OXOUMOT0 JIsl CAMOCTOSATEIIHHON paOoTHI;

— TIOJy4YCHHE 3HAHMKA O COBPEMCHHOM YPOBHE Da3BUTHS HAayKd U TEXHUKH H O
MPOTHO3¢ MX Pa3BUTHUS Ha OJIMKANIIINE TOJIbI,




— HAY4YHWThCS METOJMYECKH OOpadaThiBaTh MaTepuan (BBLACIATh TJIABHBIC MBICIH U
HOJIOKCHUSI, NPUXOJHUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH UX B  Pa3iIHYHBIX
bopMyTUpOBKax);

—  MOJIyYCHHE TOYHOTO MIOHMMAHHUS BCEX HEOOXOIMMBIX TEPMUHOB M TIOHSITHIA.

JlekunoHHBINA MaTepural MOKET COIPOBOXKIATHCS JEMOHCTPALIMEN CIalI0B U
WCIIOJIb30BAaHUEM PA3aTOYHOTO MaTepHaia Mpu MPOBEJACHUH KOPOTKUX JUCKYCCUI 00
OCOOCHHOCTSIX MPUMEHEHUS OTJEILHBIX TEMATHK O AUCIUTUIHHE.

CTDVKTVDa OpeaoCTaBJICHUSA JICKIIMOHHOI'O MaTCpHraia.

— MH3noxeHue TeOPETUYECKUX BOIIPOCOB, CBA3aHHBIX C PACCMATPUBAEMON TEMOW;

— Omnucanue METOJIOB U aJTOPUTMOB, IPUMEHSAEMBIX JIJIS1 peUICHHS 3a1a4 KOMITbIOTEPHOI
rpadukwy;

— JlemoHcTpaIus IpUMEpOB pPelIeHus 3aa4 KOMITbIOTepHOU Tpaduku;

— O000111eHIE U3TT0)KEHHOT'O0 MaTepHaIa;

— OTBeThI Ha BO3HUKAIOIIUE BOIIPOCHI TIO TEME JISKIIUH.

11.2. MeTtoauueckue yKa3anus 1Jsi 00y4aroUIUXCs 10 YYaCTHIO B CeMHHApax

He npedycmompeno yuebnvim nianom no 0auHot oucyuniuHe.

11.3. MeToauyeckue YKa3aHHUs JJsl OOYYAKIIUXCS MO NPOXOKIEHHI) NMPAKTHYECKHX
3aHATHH

He npedycmompeno yuebnvim nianom no 0auHoU OucyuniuHe.

11.4. Metoauyeckue yka3aHusi I 00y4arolMXcsl MO BbINOJHEHUIO JA00OPATOPHBIX
padot

B xo/1ie BBIMOIHEHMS Ta00OPATOPHBIX PabOT 0O0YYAIOLIHIACS TOJKEH YTIyOUTh M 3aKPETIUTh
3HAHMSI, TPAKTUYECKHE HABbIKH, OBJIA/IETh COBPEMEHHON METOAMKON U TEXHUKOM SKCIIEpUMEHTA
B COOTBETCTBUM C KBaIM(DPUKALMOHHOM XapakTepUCTUKOM oOyuwaromerocs. BeinonHnenue
71a00paTOPHBIX PAOOT COCTOUT U3 HKCIEPUMEHTATIbHO-TIPAKTUYECKOH, pacueTHO-aHATUTUYECKON
qyacTeil ¥ KOHTPOJIBbHBIX MEPOIPUATHIA.

Beimonaenne mabopaTopHBIX padOT 0OydYarommMMCsl SIBIISIETCS HEOTHEMJIEMOH YacThIO
U3yUYeHHs JUCIMIUIMHBI, ONpeleNsieMoil yd4eOHbIM IUIAaHOM M OTHOCHUTCS K CpEICTBaM,
00€eCTIeYNBAONINM PEIICHUE CIIeIYIOINX OCHOBHBIX 33/1a4 y 00y4Jaroerocs:

— IpUOOpEeTEeHUE HABBIKOB MCCJIEIOBAHUS MPOLECCOB, SIBICHUM U 0O0BEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCLUIUINHBL

— 3aKpeIUleHHe, pa3BUTUE U JeTaju3alus TEOPETUUYECKUX 3HAHUM, IOJYYCHHBIX Ha
JCKIHSIX;

— TOJy4YeHHe HOBOM MH(OPMAIIUH M0 U3y4aeMO JUCIUILINHE;

— TpUOOpPETEHHE HABBIKOB CAMOCTOSITEIIFHOM padOThl ¢ JJAOOPAaTOPHBIM O0OPYIOBAHUEM H
npudopamu.

3a,I[aHI/I€ )5 TDG6OB&HI/I$I K ITPOBCACHUIO Ha6ODaTODHBIX Da6OT

Bapuant 3aganusa mno kaxmoil nabopaTopHoil pabore oOydaroluiicss moiydaeT B
COOTBETCTBMM C HOMEpPOM B CHHCKE Tpynmbel u3 JlmuHoro kabunera oOydaromierocs ['YAIL
[lepen mpoBeneHueM nabopaTopHOi pabOTBl OOydYaromieMmycs CIeAyeT BHHUMATEIBHO
O3HAKOMUTHCS C METOJUUECKUMH YKa3aHUSIMU 10 €€ BBIMIOJIHEHUIO. B COOTBETCTBUM € 3a/laHuEM
OOyJaronuiicss JIOJPKCH IOJTOTOBUTh HEOOXOJMMBIE WCXOJHBIC MAaTEPHAJIbl, BBITIOJIHUTH
YKa3aHHYIO TOCJIEIOBATEILHOCTh JIEHCTBUM, MOMYyYUTh TpeOyemble pe3ylbTarhl, OQOpMHUTH U
3alIUTUTh OTYET M0 JIabopaTopHOi padoTe.

Crpykrypa u dhopMa otyera 0 J1abopaTopHON padboTe




OTuer 0 1abopaTopHOIl paboTe TOHKEH BKIIIOYATh B c€0s: TUTYJIbHBIHN JIUCT, 11€7b pabOTH,
BapUaHT 3aJaHus, ONMCAHHE TIPOLecCca BBIMOJIHEHHUS Ja0OpaTOpHON pabOThHI, MOIyYCHHBIC
PE3yJIbTaThl, JOMMOJHCHHBIC CKPUHINOTAMH, U BBIBOABI. HOI[pO6HBIC Tpe6OBaHI/I$I K COACPIKAHUTIO
1 ohopMIIeHHIO OTYETA TTPUBEICHBI B KOHIIE KAXKIOTO (aiina 3agaHus 1a00paTopHOit paboThI.

B oruere He ciemyer mucath OT MEPBOro Juia, Hanpumep, "S co3man mpUMUTHB..." WIH
BO MHOXECTBEHHOM 4HCJE, Hampumep, '"Mbl co3ganu HOpuMUTHB...". Bmecto 3TOro
UCIIONIb3yeTcsl Oe3MnYHOoCTHAsT (OpMYy H3II0KEHHS B HACTOAILIEM WM MPOIIEIINIEeM BpPEMEHH.
Hampumep: "Tlpumutee ObU1 co3maH mpu momonty uHCTpyMeHTa Create..." wmm "l[IpumMutus

co3naércs yepe3 OOKOBYIO MMaHeIh HHCTPYMEHTOB. . ."

TpeboBauust Kk 0hOpMIIEHHIO 0TUETA O 1a00pATOPHOI padoTe

ITo kaxoi 1abopaTopHOI PabOTE BBITIOJIHACTCS OTJACILHBIN OTYeT. THTYIBHBIHN JIUCT
odopmisiercs B COOTBETCTBUMU C IabioHOM (oOpasiiom) mpuBeneHHbIM Ha caiite ['YAII B
paznene «HopmatuBhas mokymentanums» (https://gquap.ru/regdocs/docs/uch). Cryaendeckue
pabotbl cnenyer odpopmisiTe B cooTrBercTBUM ¢ TpeboBanmamu ['OCT 7.32-2017 «CHUBU,
Otuer 0 HaydyHO-HCCIIeIOBaTeIbCKOM padoTe. CtpykTypa u mpasuia opopmienus» u [OCT
2.105-2019 «ECK/. O6mmume TpeOoBaHMs K TEKCTOBBIM JOKYMEHTaM.

MeToanyecKue YKa3aHUs 10 BBEINOJIHEHUIO J'Ia6ODaTODHBIX Da60T

Metonuueckue ykazaHus JOCTyHHbI oOywatomumcss B Jluunom kabunere ['YAII
(https://pro.quap.ru) B pasgene «Matepuanbly aucHUIUIHHBL  «KoMmbrorepHas rpadukay.
IlepeyeHp METOAMYECKUX YKA3aHUMN:

*» MopenupoBaHue CIOXHBIX TPEXMEPHBIX CIeH B makere 3ds Max: yueb.-meTos. mocodue /
. A. bynrakos. — CI16.: T'YAIIL 2021. — 199 c.

CpoOKH ciauu M OIlEHKA JIaDOPATOPHBIX PA0OT:

[Tepeuens nabopaTOopHBIX pabOT NMpUBEAEH B TAOIHIIE 6.

[IpenenvHBI CpPOK coauu JIAOOPATOPHBIX pabOT — 10 TOCIHEAHEW Hemenu aekadps
(3auétHas Henens). s momydeHuss MakcUMaIbHOTO Oalia 1abopaTOpHYIO paboTy HEOOXOAUMO
CIaTh HE TO3/HEE CPOKOB, yKa3zaHHBIX B Ta0OuIe 20. OOydJaronuiics, cIaromnui 1abopaTopHyIo
paboTy TO3Ke YCTAaHOBJICHHOTO TMPENEIbHOTO CpOKa, MOXET TMPETeHAOBaTh TOJBKO Ha
MaKcHUMaJIbHBIH O6at 8 BMecTo 10.

Tabnuna 20 — Cpoku caaun U 6asuibl 1a00paTOPHBIX paboOT

Homep Ha3zBanue pa6oTbl Cpok Maxkcum
padoThI BbINOJTHEH U SI AJIbHBIN
0aJL1
1 Pabora ¢ mpuMuTHBaMH, NOJIUTOHAIBHOE CeHTs0pB 10
MOJICITMPOBAHUE M IPUMEHEHHE MOTU(PHKATOPOB. TEKYLIETo roja
2 Coznanue cioXHbIX 00BEKTOB MPU MTOMOIIHU OKTS0ph TEKyIIETO 10
JnvHui. Jlornueckue onepanuu U TUPaKUPOBAHKUE. roja
3 OcsernieHue clieHbl, paboTa ¢ MaTepuaIaMu U OKT0ph TEKyIIETO 10
TEKCTYPUPOBAHUE. roja
4 AHuMaIus TeOMeTPUYECKUX 0OBEKTOB U Hos6pb Tekymiero 10
MaTepHaioB U BU3yaJu3alus CLIECHBI. rojaa
5 Pabora ¢ ackn3amu, TBEpIOTEITLHOE Hos6pb Tekymiero 10
MOJIETUPOBAaHUE U PACCTaHOBKA Pa3MEPOB. rojaa
6 Co3nanue u opopmileHHE YePTEKEH Ha OCHOBE Jlexabpb TEKyIIero 10
TPEXMEPHOU MOJIEIIN. roaa



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/

bannbl, HaOpaHHble oOyuaromuMmcs 3a JabopaTopHble padOThl, CyYMMUPYIOTCS C OanaMu
3a KOHTpPOJIbHYIO paboty (mMakcumym — 70 OamioB). Ha ocHoBe cymmapHoro Oamia
oOyyJaromuiicss MoJxy4aeT OIEHKY 3a paboTy B ceMmecTpe. bamiel COOTHOCSTCS C OLEHKaMH
CJIEIYIOLIUM 00pa3oM:

— MeHee 35 — «HeyIOBIETBOPUTEILHOY;
— 36-48 — «yIOBIETBOPUTEIHHOY;
— 49-59 — «xoporoy,

—  60-70 — «oTIIUYHOY.

11.5. Metoauyeckue YyKa3aHusi [Js1 OOyYAOUIHXCS MO TMPOXOKIAEHUI0 KYPCOBOIO
NMPOEKTHPOBAHMSI/BbITIOJIHEHHSI KYPCOBOi#i padoThl

He npedycmompeno yuebHvIM nIAGHOM NO OAHHOU OUCYUNTUHE.

11.6. MeToauuyeckue yKa3aHHA JUIsi 00y4YAIOIIHUXCH MO MPOXO0KIEHHI0 CAMOCTOSITeILHOI
padoThI

B Xxone BBINONHEHHS CAMOCTOATENBbHOM pabOThl, 0OydYaIOIIMKCS BBINOJHSAET paboTy MO
3aJlaHUI0 M NIPU METOJUUYECKOM PYKOBOJCTBE IpeErojaBaTels, HO 0e3 ero HernocpeaCTBEHHOIO
y4acTus.

B mpouecce BBINONHEHHS CaMOCTOATENBFHONW paboThl y oOydaromerocs (hopMHupyeTcs
1esiecoo0pa3Hoe IIAHUPOBAaHUE paboyero BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
W HABBIKM B YCBOCHHHU W CHUCTCMATHU3ALIUH HpI/IO6peTaeMBIX 3HaHPII>i, obecreynBaeT BBICOKHIA
YPOBCHb YCIICBAEMOCTH B IICpUOLS O6y'-ICHI/I$I, IMOMOracT IOJYYHUTb HABBIKK TTOBBIIICHHA
po(heCCHOHATILHOTO YPOBHSI.

MetonuueckuMu  MaTepuajgamMy, — HalpaBISIOIMIMMH  CaMOCTOATENIbHYIO  paboTy
o0y4Yaromuxcs, SBISIOTCS Y4eOHO-METOAMYECKHE MaTephalibl 10 JUCHUIUIMHE, a TaKXKe
METOJMYECKUE YKa3aHUs TI0 BBIMTOJIHEHUIO 1a00paToOpHbBIX paboT. Bce MaTepualibl JOCTYITHBI KaK
B 3JIEKTPOHHOM Buje (myonmkyrores B Jlmanom kadunere ['Y ALl B paznene «Marepuanbl»), Tak
1 B nieyaTHoM Buje (B oubnuoreke ['Y AII).

11.7. Meroauyeckue YKa3aHusi /UIsi OOy4alOIIMXCA MO NPOXOXKICHHI0 TeKyLero
KOHTPOJISI ycIIeBaeMOCTH

Tekylmuii KOHTPOJb YCHEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadecTBAa 3HAHUU
00y4Jaronmxcsi, OCyIIeCTBISIEMOTO B TEYCHHE CEMECTpa C IEIbI0 OIEHUBAHUS XO0Ja OCBOCHUS
JTUCIUTUIMHEL.

KouTpons ycmeBaemMocTH moApa3yMeBaeT TNPOBEACHHE KOHTPOJIbHOW pPaboThl B
nucbMeHHOM opme. KonTposbHas paGoTa BKIIOYAET JABa 3aJaHUs 110 BApHAHTAM:

e 3ananue Nel — ahurHBIC TPEOOpa30BaHUS HA TUIOCKOCTH;

e 3amanue Ne2 — mocTpoeHne opTorpapuIecKux MPOSKIIHA.

MakcumanbHbIil 6amt 3a KOHTpoJbHYI paboty — 10 (7 3a 3amanme Nel u 3 3a 3amaHue
Ne2). Ortu Gannsl npubaBistoTCsa K Oaniam 3a J1abopaTopHble paObOThI IPHU BBIYMCICHUN OLEHKH
paboThI B cemecTpe.

KonTtponbshas pabota 3arpyxaercs B JInuneiii kabunet oOyuaromerocsa I'YAII B dopmare
PDF. Ilpu BBINOJHEHWH KOHTPOJILHOW pa0OTBI OT PYKHM Ha JIMCTKE OyMmMaru 3TOT JIMCTOK
ckaHupyetcs u BeraBisgeTcs B PDF-nokymenr.

KonrtponbHast paboTa J0JKHA BKIIFOUATh B Ce€0s TUTYJIBHBIN JMCT YCTAHOBJICHHOH (hOPMBI
(bmank jmoctyneH Ha caiite: https://quap.ru/regdocs/docs/uch), BapuanT 3amanusi, U300paXKeHUs
UCXOJHBIX M PE3yJbTHPYIOHMIMX (UTYp, MATpHIlbl BepiinH, ad(UHHBIX MpeoOpa3oBaHUi U
MPOEKIINH, apu(HMETUIESCKUE PACYETHI TIEPEMHOKEHHUS MATPHII.



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

Cpox caaun KOHTpoJIbHOM — 10 1 HOsiOps Tekymiero roga. Ilocie sToit maTel 3arpyska
KOHTPOJIbHOU paboThl B JINUHBIN KaOMHET CTAHOBUTCS HEBO3MOXKHOM.

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

IIpomexyTounas  artecrauuss  oOyyaroluxcs  NpelycMaTpUBaeT  OLICHUBaHUE
MPOMEXYTOYHBIX U OKOHYATENBHBIX PE3yIbTaTOB 00ydeHUs 1Mo AucuuiuinHe. OHa BKIIIOYAET B
ce0st sK3aMeH — (hOpMY OIICHKH 3HAHHM, IOIYYEHHBIX 00YJaIONIMMCS B TIPOLIECCE M3YUCHUS
BCEH AUCUUIIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSITENIbHON paboThl, CIOCOOHOCTH MPUMEHSTh
UX U1 pPELIeHHs NPaKTUYECKUX 3ajJad. OK3aMeH, Kak IpaBWJIO, MPOBOAUTCS B IEPHOA
HK3aMEHAI[MOHHOM CeCCUM U 3aBEpPILAETCS aTTECTAllMOHHOM OLEHKOH «OTJIIMYHO», «XOPOLIOY,
«yJI0BJIETBOPUTEIIBHO», «HEYIAOBIETBOPUTEIHHOY.

CucremMa OLIGHOK MpHU TPOBEACHUU IMPOMEXKYTOUYHOW arTecTalMl OCYIIECTBISIETCS B
cooTBeTCTBUU C TpeboBanusamu [lonoxkenuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUYHOM aTrectanu cryaeHToB ['YAIL, oOywaromuxcs Mo NporpaMMbl BbICIIETO
obpazoBarus» M «O MOIYJIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThI
cTtyaeHToB B ['YAID».

dopmart nnpoBeieHN DK3aMeHa

DK3aMeH MOXKET MPOBOJUTHLCS B OJTHOM U3 TPEX HopM:
1. VYcrHBIN DK3aMeEH;
2. Bmuu-sk3amed;
3. DkK3aMeH B BHJE TECTA.

dopma mpoBeaeHHs dK3aMeHa BhIOMpAeTcs MpenojaBaTeieM 3apaHee, UCXOs U3 00IIero
KOJIMYECTBa OOYYalOIIMXCS, 3arpy3Ku ayIUTOpHOro (OHJA U IPYTUX KPUTEPUEB, U JTIOBOJUTCS
oOyJaronmMcsl B Havaje ydeOHOro cemectpa. Pe3ynbTaTel IPOXOXKIACHUS dK3aMEHA 110 JII000U
uX Tp€X GopM SIBIAIOTCS paBHO3HAUYHBIMHU.

dopma ycTHOro 3K3aMeHa

YCTHBINA dK3aMeH TPOBOAUTCS MO Omieram. Kakmplid OwiieT CONEpKUT JBa BOMPOCA W3
o01ero nepevHs BOnpocos (Tadmuma 15.1).

B nauane sk3aMeHa dK3aMEHYeMbIH BBITSTHBACT OWJIET CIydailHBIM 00pa3oM, MOCIE Yero
emy naércs 30 MUHYT BpEMEHH Ha IIOJATOTOBKY K OTBeTY. I[Ipu moAroToBke MOXHO MCIOJIb30BaTh
pyuKy u OyMmary aias 3alicH TE3UCOB OTBeTa. Bo Bpems MOATOTOBKU 3K3aMEHYyEMOMY
3alpelaeTcss IMOJb30BaThCsl JIIOOBIMM CIIPAaBOYHBIMM MaTepHallaMd  WIH  3JIEKTPOHHBIMU
YCTpONCTBaMH, a TaK)Ke 3aJaBaTh BOIPOCHI IPYI'MM 3K3aMeHyeMbIM. B ciydae HapyleHus
IIPaBWJI NPOBEICHMS JK3aMEHa IPENoJaBaTeNlb BIPABE YJAIUTh 3K3aMEHYEMOI'O C dK3aMeHa ¢
OLICHKOH «HEYIOBIETBOPUTEIBHOY.

OTBeT Ha BOIIPOCHI IPOUCXOIUT B (bopMaTe Auajiora 9K3aMCHYEMOI'0 € IIPCTIOAaBaTCIICM.

dopma Onmi-3K3aMeHa

DK3aMEeHyeMbIi 3allyCKaeT CHEIMalIbHYI0 MporpamMMmy, KOTOpas CIy4dalHbIM 00pa3zoM
BbIOUpaeT 1 Bonpoc u3 Tabauubl 15.2. [ oTBeTa Ha KaX/1blii BONPOC 3K3aMeHyeMoMy naércs 1
MuHyTa. OTBET MNPOMCXOIUT YCTHO IHpernojaBarenio. Bcero sk3ameHyeMomy HE0OXOIUMO
OTBETUTH Ha 4 Bompoca. OIeHKa CTaBUTCS, UCXO/ U3 KOJIMYECTBAa BOIIPOCOB, HA KOTOPBIE ObLI
JlaH TPaBUJIbHBIN OTBET:

— OTBeT Ha | BOMPOC — «HEYAOBJIETBOPUTEIHHOY;
— OTBET Ha 2 BOMPOCa — «yJA0BJICTBOPUTEIHLHOY,
— OTBET Ha 3 BOMPOCa — «XOPOUIO»;

— oTBeT Ha 4 BOIIpOCa — KOTIIUYIHO».



Dopma Tecra

Tect mpoBoautcs B Cucreme auctannmonnoro ooydenus ['VAIT (https://Ims.quap.ru) 3a
KOMIIbIOTEpaMH B ayJUTOPUHU. DK3aMEeHyeMOoMYy AaéTcsi OoJHa MombITKa U 1 yac BpeMeHu (c
MOMEHTA 3aITyCKa TECTUPOBAHMUs), YTOOBI OTBETUTHh Ha 30 BOMPOCOB. 3a TECT MOXKHO IOJIyYUTh
MakcUMyM 45 6anoB. ITu 6aIbl COOTHOCATCS C OLIEHKOH CIIeTYIOIUM 00pa3oM:

— wmeHee 20 — «HeyIOBIETBOPUTEIBLHO;
— 20-28 — «y1OBICTBOPUTEIIHHOY;

— 29-36 — «xopoI1oy,

— 37-45 — «oTIu4IHOY.

B npomecce BBINONHEHWS TeCcTa DK3aMEHYEMOMY  3alpElIAcTCs  IOJb30BaThCSA
CIpaBOYHBIMU MaTepuasiaMu (BKJIIOYasi MaTepuanbl B ceTH VIHTepHET), JuTeparypoi,
MOOWJIBHBIMM 3JIEKTPOHHBIMU YCTPOWCTBAMM M CHUCTEMaMHM MCKYCCTBEHHOI'O HHTEIJIeKTa. B
cllydae HapyIICHHS TPaBWI BBITIOJHEHUS TECTa WM TPH IOMBITKaX OoOMaHa WM B3JIOMa
JJIEKTPOHHOM CHUCTEMBI TECTHMPOBAHHUS IIPENOAABATENb BIIPABE YIAJIUTh 3K3aMEHYEMOIO C
JK3aMEHa C OLICHKOW «HEYAOBIETBOPUTEIBHOY.

Bomnpocsl Tecta UMEOT BapuaHThl OTBETA. B 3aBUCMMOCTH OT THUIIa BONPOCA MPABUIbHBIN
OTBET MOXET ObITh MO0 OJMH, JHOO0 OTBETOB MOXET OBITh HECKOJBKO. TeMbl, K KOTOPHIM
OTHOCSTCS BOIIPOCHI T€CTa, MMPUBEICHBI B TabmuIie 18.

dopmMupoBaHre UTOTOBOU OILIEHKU

Jlia monydeHuss MPOMEXYTOUHOM aTTecTanuu oOydaromiuiicss o0s3aH caaTh dK3aMeH Ha
OLICHKY HE HUXKE «YJOBIIETBOPUTEIHHOY.

Nrorosas orieHka no JUCIHUILTHHE CKJIAAbIBAETCS U3 IBYX OLIEHOK: 32 pabOTy B CEMEeCTpe U
3a nKk3aMeH. [Ipy 3TOM OlleHKa 3a 9K3aMEH MMEET PEIIAIONIMK BEC B CIIydae, €M JIBE OLICHKU
pasnuyatorcs Ha 1 Ga.


https://lms.guap.ru/

JIvct BHECEHUSI M3MEHEHUH B pabouylo IporpaMMy JTUCHUIUIMHBIL
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