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AHHOTANUA

Hucuunnuna «KomnbioTepHas rpaduka» BXOAUT B 00pa3oBaTelbHYIO MPOrPAMMY
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpPaBICHHIO MOATOTOBKH/
crenuansHocTH  09.03.03  «IIpuknagHas wuHbopMmaTuKa» HampaBieHHOCTH «lIpukiamHas
uHpopMaTrKa B MHPOpMaITMOHHOU cdeper. uciumumna peanusyercs kapeapoid «Ned1y.

I[I/ICHI/IHJ'II/IHa HancJICHa Ha (bOpMI/IpOBaHI/Ie Y BBIITYCKHHUKA CICAYIOINUX KOMHCTCHHHﬁ:

YK-2 «CnocobeH ompeensTs Kpyr 3agad B paMKax IMOCTaBJICHHOH LENH U BBIOMPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXOJIS U3 JCHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIHXCS
PECYPCOB U OTPAHUYECHUI

YK-6 «CnocoOeH ymnpaBisiTb CBOMM BpEMEHEM, BBICTpauBaTb M PEaTU30BBHIBATDH
TPACKTOPHUIO CAMOPA3BUTHSI HA OCHOBE IPUHIIMIIOB 00OpPa30BaHUsI B TEUEHHUE BCEH JKU3HU»

OIIK-2 «Cnoco0eH NOHMMATh MPHUHIMIBI PadOThl COBPEMEHHBIX HH()OPMALIMOHHBIX
TEXHOJIOTMI W TMPOTPAMMHBIX CpPEJICTB, B TOM 4YHCJIE OTEUYECTBEHHOTO IPOM3BOJCTBA, U
MCIIOJIb30BATh UX MPH PEIICHUH 3a7a4 TPO(hecCHOHATEHOM NeSTEIIbHOCTI

[1IK-2 «CrnocoOHOCTh TMPOEKTUPOBATh, pPa3padaThiBaTh M TECTHPOBATH IPOTPAMMHEIC
MOTYJTH»

Coz[epn(aHHe JUCHUIINIMHBL OXBATbIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C OCBOCHHUCM
OCHOBHBIX TEOPETHUYECKHX 3HAHHH, ITOJYy4EHHEM YMEHUH U BBIPAOOTKE MPAKTHUECKHX HABBIKOB
B 00JacTH COBPEMEHHBIX CHCTEM KOMIBIOTEPHON TIpaduKu, METONOB MpEeACTaBICHUS
rpaguyecKux M300paKeHUH M TPEXMEPHBIX OOBEKTOB M MX I€OMETPUYECKUX MPeoOpa3OBaHUIM.
JlucuumuimHa u3ydaeT Croco0bl peaIMCTHYHON BU3YAIN3aluU N300pakeHUH, MOJACTUPOBAHUS
AQHUMHUPOBAHUS TPEXMEPHBIX OOBEKTOB, KOMIIOHOBKM CIEH, a TaKkKe MpPOEKTUPOBAHUS
M0JIb30BATENbCKUX HMHTEp(dENicoB MO TOTOBOMY o00paslly M pa3paboTku TpeOOoBaHUM
KOMITOHEHTOB MH()OPMAIIMOHHBIX CUCTEM U MPOTrPaMMHBIX KOMIUIEKCOB.

[IpenogaBanve AMCUMILIMHBI TpeayCMaTpUBaeT cCleayoomue (QopMbl OpraHHU3aliu
y4eOHOro mpoliecca: JIEKLUH, JJabopaTopHbIe pabOThl, CAMOCTOsTeNbHAs paboTa 00yJaroerocs,
KOHCYJIBTALIVH.

HpOFpElMMOfI AUCHUIINIMHBI MPEAYCMOTPCHBI CJICAYIOMIUC BUIABI KOHTPOJIA: TCKYIJ_[I/II\/’I
KOHTPOJIb YCIICBAEMOCTH, ITPOMEIKYTOUHAA aTTECTALlUS B q)opMe OK3aMcCHa.

O6H_[a51 TPYAOCMKOCTb OCBOCHHUA OUCHUIUIAHBI COCTABJIACT 4 3a4eTHBIX CAWHMUIIBI, 144
qaca.

S3BIK O6y‘IeHI/I${ O JUCIHUIIIIMHE (([ZYCCKHﬁ))



1. IlepeuyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JUCHUIIIHHE

1.1. Ienu npenogaBaHus JUCIUILUIMHBI

Llenpio mpenogaBaHus AWCHUILIAHBI SIBIISCTCS MOJYYEHHE CTYASHTaMU HEOOXOIMMBIX
3HAHWH, YMEHHH W HaBBIKOB B O0JIaCTH NPOEKTUPOBAHUS WHTEPAKTUBHBIX HHTEpdeicoB
KOMITBIOTEPHOH IpauKu, METOOB MPEICTABICHUS TE€OMETPUIECKUX U TpapuUecKuX 0ObEKTOB,
MaTeMaTUYeCKUX W QITOPUTMHUYECKUX OCHOB HX NPeoOpa3oBaHMs, CTPYKTYp TPEXMEPHBIX
JAHHBIX, CMOCOOOB MX BHU3yalW3allMM M NPHUMEHEHUS NPU MPOCKTHPOBAHUU MPOTPAMMHOTO
obecrieyeHus.

1.2. JlucuumniuHa BXOAUT B COCTaB 005A3aTEIIbHOM YacTH 00pa30BaTEIbHON MPOrpaMMBbI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb MIAHUPYEMBIX PE3YyIHTATOB OOYUCHHSI IO TUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.

B pesynbrate m3ydeHUs JAUCHUIUIMHBI OOYYAIOUIUICS OJDKEH 001alaTh CIICAYIONUMHU
KOMIICTCHIMSIMM WM UX dacTIMH. KOMIETCHIIMY U MHIUKATOPBI MX JOCTHXKCHHUS IIPHUBEICHBI B
Tabymne 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB UX JIOCTHKCHUS

Kateropus (rpynmna) Kon n naumenoBanue Koa n HammMeHOBaHUE MHAUKATOPA
KOMIIeTeHIIM U KOMIIeTeHIN U JAOCTHKEHHSI KOMITeTeHIMH
YK-2 Cnocoben
onpenenars kpyr 3agad B | YK-2.3.3 3HaTh BO3MOKHOCTH U
paMKax [OCTaBICHHOM OTpaHUYCHUS TPUMEHEHUS ITU(DPOBBIX
VHHBEpCATbHbIC IIEJTH U BEIOUPAThH WHCTPYMEHTOB JIJISl PEILICHUS
OITUMAaJbHEIE CIIOCOOBI ITOCTABJICHHBIX 3a/1a4
KOMIIETEHIIUH
X peuenus, ucxonda u3 | YK-2.B.3 BnageTh HaBEIKAMH
JEUCTBYIOIIUX IPABOBBIX | MCIONB30BaHUSA U (POBBIX CPEACTB IS
HOPM, MMCIOIINXCS pelIeHUs TOCTaBJICHHOU 3aaui
PECypCcoOB U OTpaHUYEHUN
YK-6 Cniocoben
YIPABISTH CBOUM
BPEMCHEM, BOICTPANBATE | ype 6.y.2 YMETh HaXOUTh WH(POPMAIIHIO
YHuBepcaibHble U pealn30BbIBaTh
KOMITCTEHITHH TPACKTOPHIO U UCTIOJIh30BaTh IU(PPOBBIE HHCTPYMEHTHI
B LIEJISIX caMO0Opa3oBaHus
CaMOpa3BUTHS Ha OCHOBE
MIPUHIIMIIOB 00pa30BaHUs
B TEUEHUE BCEU KUZHU
OIIK-2 Cniocoben OIIK-2.3.1 3HaTh COBPEMEHHBIE
MNOHMMATh PHHIIAIIBI nH(OPMAIIMOHHBIE TEXHOJIOTUU U
pa60TLI COBPEMEHHBIX nporpaMMHEBIC CPEACTBA, B TOM YHCIIC
HHPOPMAIIMOHHBIX OTEUECTBEHHOT'O MPOU3BOJICTBA, TPU
TEXHOJIOTHH U perieHuu 3a1a4 npodheccuoHaIbHON
OO6mwenpodeccuonans- :pT %ﬁ’iﬁfgj’( CpelcTs, ﬂoel’;TIzH;};?CITH
HEIe KOMIICTEHLIH -2.¥.1 ymeTh BHIOUpATh
OTEYCCTBCHHOI'O COBpeMEHHbIE HH(OPMALIOHHBIE
NpOU3BOACTBA, 1 TEXHOJIOTHH U IIPOrpaMMHEBIE CPEACTBA, B
HUCIOJIB30BATH X IIPA TOM YHCJIE OTEYECTBEHHOIO
pelIeHnn 3a1a4 IIPOU3BOACTBA, IIPU PELICHUH 3a1a4
pohECCHOHATBLHOM npoeCCHOHATBHOM AEATENbHOCTH
ACATCIBHOCTH OIIK-2.B.1 BianeTh HaBBIKAMU




MIPUMEHEHHUSI COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUN
IIPOrpaMMHBIX CPEACTB, B TOM YUCIIE
OTEUYECTBEHHOI'O ITPOU3BOJICTBA, IIPU
pelIeHnu 3a1a4 npodeccuoHanbHOMI
JESATENbHOCTH

I1K-2.3.1 3HaTh METO/IbI U IPUEMBI
ANTOPUTMHU3AIIMH TTOCTABJICHHBIX 3a/1a4,
CTaH/IaPTHBIE AITOPUTMBI U 00JIACTH UX
MPUMEHEHUS, TEXHOJIOTUU
MIPOrpaMMHUPOBAHUS, OCOOCHHOCTH
BBEIOPAHHOW CpeJibl TPOrpaMMHUPOBAHHUS,
METO/bI U CPE/ICTBA MPOBEPKU
paboTOCIIOCOOHOCTH POrPAMMHOTO

ITK-2 Cnoco0HOCTB obecreyeHus

IIPOEKTUPOBATh .
[TpodeccronanbHble p p ’ IIK-2.¥.1 ymers nucath IporpaMMHbBIN
pa3zpabaThiBaTh U

KOMIETCHIIUH KO/l Ha BEIOPAHHOM SI3bIKE
TECTHPOBATh

MPOrpaMMHUPOBAHUS, COCTABIISTh
[IPOrPaMMHBIE MOAYJIN

IPOrpaMMy TECTUPOBAHHSI KOMIIOHEHTOB
IPOrPaMMHOTO 00€CIICUeHHSI, IIPOBOIUTh
aHAJIN3 UCIIOJHEHUS TPeOOBaHHUHN K
IPOTPAMMHOMY 00€CIIEYECHHUIO

IIK-2.B.1 B1aseTh HaBbIKAMH
NPUMEHEHHS METOIOB U CPEJICTB
MPOBEPKHU PabOTOCTIOCOOHOCTH
IPOrpaMMHOTO 0OecTieyeHus

2. MecTo TMCHUIJIMHBI B cTPYKTYpe OI1
JucuumirHa MokeT 0a3supoBaThcs Ha 3HAHMAX, paHee MPUOOPETEHHBIX O00YUYarOIIUMUCS
NIPY U3YYCHHUHN CIICAYIONINX JTUCIATLIIHH:
— «MaremaTnka. AHaJIMTHUYECKasi TEOMETPUs U IMHEWHas anreopay;
— «Mudopmarukay;
— «OCHOBBI TPOrPaMMHPOBAHUS.
3HaHUs, TOJYYEHHBIE NPH H3YYEHUM MarepHuaja JaHHOW JUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHUE, TAaK U MOTYT UCIIOJIH30BATHCS TPU U3YYCHUH IPYTUX TUCIIHILIHH:
— «lIpuknaaHpie METOABI ONTUMH3ALIAN Y,
— «MynbTUMeIMa TEXHOJIOTHHY,
— «lludposas 0b6paboTka ayuo U BUI€0 HH(POPMALIUN.

3. O0BbeM M TPYA0EMKOCTh THCIHUTLTAHBI

Jannpie 00 oOmieM oOBeME AUCHHUIUIMHBI, TPYAOEMKOCTH OTACIbHBIX BHUIOB Y4eOHOM
paboTHI TT0 TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYIOEMKOCTH 0 CEMeCTpaMm) IPEICTaBICHBI B
Tadimue 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpyroemkocTh 110
Buna yueoHoii padoThl Bcero cemecTpam
Ned

1 2 3




Obwaa mpyooemkocmp oucyunnunwt, 3E/ (dac) 4/ 144 4/ 144
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:

nexmuu (JI), (gac) 8 8

npakTudeckue/cemunapckue  3anarus  (I13),

(dac)

naboparopusie padbots (JIP), (dac) 8 8

KypcoBoii mpoekt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 119 119
Buo npomesxcymounon ammecmayuu: 3auer, s, s,
mudd. 3ager, sx3ameH (3auer, Judd. 3a4, Dx3.**)

IIpumeuanue: KaHIUAATCKUM 3K3aMEH

4. Copnep:kaHue JUCHUTITHHBI

4.1. PacnpenejieHue TPYA0€MKOCTH JUCHHUIJIMHBI 110 pa3iesiaM U BUAaM 3aHATHI

Pa3I[eJ'II)I, TEMbI AUCHUIIJIMHBI U UX TPYAOCMKOCTH IIPUBCACHLI B Ta6JII/IH€ 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

113
Jlekuuu JIP | KII | CPC
Pa3nesibl, TEeMBI AU CHUIINHBI (90) (C3) )| | o)
yac yac) | (yac)| (gac
(4ac)
Cemectp 4
Pa3nen 1. OCHOBHBIE aclIEKTHI KOMIIBIOTEPHOMN 1 12
rpaduxu
Paznen 2. CucteMbl KOOpAUHAT, FEOMETPHUUECKUE
npeoOpa3oBaHus U MPOEKLUU B KOMIIBIOTEPHON 1 1 16
rpaguke
Paznen 3. Moaenu reoMmeTpuueckux 0ObEKTOB, UX 1 9 18
BUJBI U cBOMCTBA. CTPYKTYpPBI JAHHBIX
Pasnen 4. IiBeToBrie Mogenu. Bocnpusarue npera
4es10BeKOM. Mozien 1 MEeTo/1bI OcBelIeHUs. THIIbI 2 2 20
HUCTOYHUKOB CBETa
Paznen 5. Metozs! noBsileHNs peatucTudHocTy 3D-
crieH npu Busyanuzanuu. Co3gaHue MaTepuaioB U 1 2 20
TEKCTYpUPOBAaHUE
Pasznen 6. Tpuanrynsanus. Meroasl onTUMHA3aIUN
MPEJICTaBICHUS TEOMETPUUECKON U rpapuuecKoit 1 1 18
uHpopMaun
Paznen 7. AnnapatHo-niporpaMMHBbIE CPEICTBA U 1 15
CTaHJApThl KOMITBIOTEPHOH rpaduKu.
Hroro B cemectpe: 8 8 119




Uroro 8 0 8 0 119

HpaKTI/I‘IeCKaSI IMOATOTOBKA 3aKJIHOYACTCA B HCIIOCPCACTBCHHOM BBIITOJTHCHHU N
00YyYaONIMMHUCS ONPEICICHHBIX TPYIOBBIX (QYHKIIHIA, CBSI3aHHBIX C OymayIIeit
po(heCcCHOHATLHOM e TEILHOCTHIO.

4.2.

Conep:kanue pa3aesioB U TeM JEKIUOHHBIX 3aHATHI

COI[ep)KaHI/IC PasaciioB U TEM JICKIMOHHBIX 3aHATHH IMPpUBCJACHO B Ta6J'II/II_[e 4,

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHMKJIA

Homep
pasaeJa

HasBanue u CodepisKaHuEe pa3aejioB U TEM JICKIIUOHHBIX 3aHSATHH

Tema 1.1. OcHOBHbIE LI€TU U 3a/1a4 AUCUUIUIMHBL. [[oHsATHE reoMeTpuuecKoro
o0bekTa u rpaduueckoro n3odpaxeHus. Bumabl komnbsrorepHoit rpaduxu: 2D, 3D,
¢bpakransl. OnpeneneHuss 1 0COOEHHOCTH PaCTPOBOM M BEKTOPHOU TPaHKH.
TpexmepHas u UHTepaKTUBHAs KOMIIbIOTepHas rpaduka. O0macTu IpUMEHEHHUS
KOMITBIOTEPHOU rpaduku.

Tema 1.2. OcOOEHHOCTH 3pUTENBHON CHCTEMBI YEJIOBEKA ITPU BOCHIPUSITUU
npoctpancTBa. KonnenryansHas Moaens 3D-ciiensl. Monens kamepsl.

Tema 2.1. Cuctemsl koopanHaT. PakTOPHI KITACCUPUKAIIIHA T€OMETPHIECKUX
npoekuyid. OCHOBHBIE BUABI IIPOEKLNN: IEHTPAIbHbBIE U ITapaJLICIIbHbIE.

Tema 2.2. ['eomeTpuueckue npeodpazoBanus: AdhuHHBIC TpeoOpa3OBaHuUs,
peoOpa3oBaHUs MPOCTPAHCTBA, OJTHOPOIHBIE KOOPAUHATEI. MaTpUuyHOE
MpeJiCTaBIeHUE MPeoOpa30BaHUil Ha TUIOCKOCTH U B IpocTpaHcTBe. Kommosumms
npeoOpa3oBaHMil.

Tema 3.1. Mozaenu reoMeTpu4ecKUx OObEKTOB, UX BUJIBI M CBOICTBA. BhImykiibie
MHOTOYTOJIbHUKH 1 MHOTOTPaHHUKH. MoJien ABYMEpPHBIX 0OBEKTOB!
KOOpJMHATHbIE, aHaTTUTHUECKHe. MoJie TpeXMEpHBIX 0ObEKTOB: KApKACHBIE,
CIUIOIIHBIE.

Tema 3.2. Crunaiinsl u kpuBble besbe. CriocoObl MOTy4eHHsI FeOMETPUIECKUX
00bekToB. [InaToHOBEI Tena. CTPYKTYphl JAHHBIX FEOMETPUUECKUX OOBEKTOB.

Tema 4.1. OcoOeHHOCTH 3PUTENBHON CUCTEMBI YENIOBEKA, BOCTIPUSATHUE IIBETA.
Konuposanue 1sera, anbda-kanai. L[BeToBble Mo1e11 KOMITBIOTEPHOU rpaduku
(RGB, CMYK). IiBetoBsie poctparctsa (HSV, HSL, XYZ).

Tema 4.2. Monenu 1 MeTobl ocBelieHus. JIokanbHas MoJieNb OCBeIIeHus. TUIbl
HMCTOYHUKOB CBeTa. 3akpamuBaHue 1mo metoaaM ['ypo, @onra u binana-®doHra.
ITonsTHE HOpMAJIEH.

Tema 4.3. Mozenu 1 MeTO/IbI II100aTBHOTO OCBEILEHHS: TPACCUPOBKA JIydei, METOT
u3Ny4yaTesbHOCTH, MeTol MonTe-Kapio, poToHHbIE KapThl.

Tema 5.1. Onpenenenue 1 pa3HOBUIHOCTH TEKCTYp. HanoxxeHue TekcTyp.
TexcTypHbIe KapThl U pa3BEPTKHU.

Tema 5.2. Anroput™msl criaxuBanus (anti-aliasing) u ¢pusibrpanuu TekcTyp.

Tema 5.3. CtocoOBI IOBBIIEHHE PEATHCTUIHOCTH N300pakeHHH. DH HeKThI
BU3yaln3alui. ATMOochepHbIe U ONTHYECKUE 3D (HEKTHI.

Tema 6.1. [lonsiTHE TpUAHTYAAIUNA. ATTOPUTMBI TPUAHTYJISIHUHA. TPUAHTYIISAIINS
JlenoHe u e€ peanu3anus Ha npakTuke. [IpuMepsl HCIIOIB30BAHUS TPUAHT YJISLIUH.

Tema 6.2. AnropuTMBI OTCEUEHUS 110 OKHY IPpOoeKUuu (anroputMbl CaseprieHya).




JIBymMepHOE U TpeXMEepHOE (OTHOCUTEIHLHO BUAMMOTO 00BhEMa) OTCEUCHHE.

Tema 6.3. [IpencraBinenre OTHOIICHUH 1O TIIyOUHE (aJITOPUTM XYI0KHHKA,
anroput™ Z-0ydepa). Y naneHne HeBUIAUMBIX TpaHel, pé0ep u MOBEpXHOCTEH
(anropuT™m IJIaBaIOLIEr0 TOPU30HTA, anropuT™ Pobeprca).

Tema 7.3. YcrpoiicTBo U paboTa rpaduieckoro mpoieccopa. AmmapaTHast
peanuzanus rpadguueckux GyHKIHi. BepiirHHbIe U MHKCETbHBIE TPOLIECCOPHI.

Tema 7.2. Oransl 3D-kouBeiiepa. [lonsTre, 3a1a4u U pa3HOBUIHOCTH ILIEHIEPOB.
PactpoBsie onepaiuu Ha KOHBelepe.

4.3. IIpakTuyecKkue (CEMHHAPCKHUE) 3aHITHUSI

TeMpl MPAKTUYICCKUX 3aHATHH U UX TPYAOCMKOCTD ITPUBCACHEI B Ta6J'II/II_[e 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

Ne
Ne Tembl IPAKTHYECKHUX DopMbI IPAKTHYECKHUX Tpynoemxocts, pasnena
n/n 3aHATHI 3aHATHH (4ac) AUCIMII
JIMHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
4.4. JlaGopaTopHble 3aHATHS
Tembl Tab0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBEICHBI B TaOIHUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
T Neo
oeM
Ne pya pa3aena
HanmenoBanue 1a60paTopHbIX padoT KOCTb,
n/n JUCIHIT
(uac)
JIMHBI
Cemectp 4

1 | Pabora c npuMuUTHBaMH, MOJIUTOHAIILHOE MOIETTUPOBAHUE U 2 2
MIPUMEHEHHE MOIU(UKATOPOB.

2 Co3nanue coXXHBIX OOBEKTOB MPU OMOIIK JTUHUH. Jlornueckue 2 3
orepaIy U THPAKUPOBaHUE OOBEKTOB.

3 | OcBemnieHue clieHbl, padoTa ¢ MaTepHUagaMi B TEKCTYPUPOBAHHE. 2 4,5
AHUMaIUs TeOMETPUIECKUX 00BEKTOB U MAaTEPHAIIOB U 2 56
BU3YaM3aIus CIICHBIL.

Bcero 8

4.5.

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO.

4.6.

Buasl camocTosTeNnbHOM pabOTHI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0iuIe 7.

CamocrosiTeibHast padoTa 00yuyaommxcst

Tabmuma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYA0EMKOCTh

KypcoBoe npoekTupoBanne/ BbINOJIHeHHE KYPCOBOil padoThI




Buna camocrosiTesibHOI padoThI B‘clzrco, Cemectp 4, yac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuaia 40 40
nucuuraabl (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3) 24 24
[ToaroroBka K TEKyIieMy KOHTPOJIO 15 15
ycneBaemoctu (TKY)
Brmonnenue pedeparta (P)
Howmamnee 3amganue (/13) 11 11
KontposbHbie paboThl 3a0unnkoB (KP3) 5 5
IToaroroBka K MpoOMeEXyTOYHOU o4 24
arrectaruu (I1A)

Bceero: | 119 119

5. IlepevyeHb y4eOHO-METOAUYECKOT0 00ecnieYeH sl AJIs CAMOCTOSITEIbHOI padoThl

yLIe6HO'MeTO,I[I/ILICCKI/Ie MaTCpUaJibl

yKa3zaHsl B 1.1. 7-11.

00yYaroUIMXCA MO TUCHUILTHHE (MOILYJII0)

IJIE  CaMOCTOSTEIIbHOM pa6OTLI

oOyJaromuxcs

6. Hepeqeﬂb MEYATHBIX U 3JICKTPOHHBIX y‘leﬁHbIX U31aHu

[TepeueHb neyaTHBIX U 3JEKTPOHHBIX YU€OHBIX M3JaHUN MPUBEAEH B Tabmuie 8.

Tabmmna 8 — [lepedeHp NeUaTHBIX U DJIEKTPOHHBIX YIEOHBIX M3IaHUH

KosmmyecrBo
udp/ IK3EMILISIPOB B
Bbubéanorpadguueckas cecblika OubJsmorTexe (Kpome
URL anpec JJIEKTPOHHBIX
IK3EeMILISAPOB)
YK Huxynun E.A. KomnbtotepHas rpaduxka.
681.327.11:003.6(075 | Monenu u anroputmsl. Yu. [Tocobue. —
3) Uz narensctso Jlaus, 2017. — 708c.
ISBN: 978-5-8114-2505-1
VK 004.5 + 741 bopeckoB A. B., lllukun E. B. KomnberotepHas
(075.32) rpaduka: yaeOHuK u npaktukym st CI10 —
BEK 32.973.26 W3 n. FOpaiit, Mocksa, 2019. — 219c.
B]2 ISBN 978-5-534-11630-4
YK 004.0 MonenrpoBaHHU€E CIOKHBIX TPEXMEPHBIX CLEH 50

bbK 32.973.26-018.2
590

B nakete 3ds Max: yue6.-metos. mocodue / /1.
A. Bynrakos. — CI16.: I'VAIIL 2021. — 199c.

YK 004.427
bbK 32.973.26-018.2
I'e8

I'openuk A. I'., Bacunbena 1O. J1.
CamoyuuTtens 3ds Max 2022 — Uzn. BXB-
[TerepOypr, CII6, 2023. — 544c.




ISBN 978-5-9775-1721-8

BbBK 32.973.2 Xace @. [IpakTrueckoe nocobue Blender 3.0
YIK 004.94 JUIs IoOuTeNei u npoghecCuoHaoB.
%99 Mogaenunr, anumanus, VFX — Conon-Ilpecc,

2022. — 300c. ISBN 978-5-91359-485-3

7. IlepeveHb 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PeCypPCcOB HH(POPMALMOHHO-
TeJIeKOMMYHHUKAIMOHHOM ceTu « AHTEepHET»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UII OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL appec HaumenoBanue

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

https://videoinfographica.com/blender-tutorials/ | becruatubie ypoku mo Blender na caiire
videoinfographica

http://3deasy.ru VYpoku 3ds Max it HauMHAFOIIMX

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

https://www.math10.com/ru/geometria/geogebra | Geogebra — 6ecrutatHoe oH-1aiiH
/geogebra.html reOMETPUUYECKOE MPUIOKECHHE

8. IlepeueHb NHGPOPMANMOHHBIX TEXHOJIOTH

8.1. IlepeueHb mNPOrpaMMHOrO OOECIEUYEHHUs, HUCIOJIB3YEMOrO MpPU OCYLIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILINHE.

[TepeueHs UCTIOIB3YEMOTO MIPOTPAMMHOTO OOecTieueHus npeacTanieH B Tadbnue 10.

Tabmuna 10 — [epedeHp mporpaMMHOTO 00eCTICUCHHUS

Ne i/ HaumenoBanue

1 Blender 4.1 wiu HOBEE

2 Autodesk 3ds Max 2023 wim HOBee

3 Paint.NET 3.5.11 uiu HOBEE

8.2. HepequL I/IH(i)OpMaL[I/IOHHO-CHpaBO‘{HBIX CUCTEM, HCIIOJIb3YCMBIX Ipu
OCYHICCTBJIICHUU 06p330BaTCJIBHOFO mnmpomnecca o JUCHUIIINHS

[lepeueHp MCHOIB3yEMbIX MH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTaBJIeH B TaOiulle
11.

Tabmuna 11 — Ilepeyenb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmenoBanue

He npenycmorpeno



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

9. MartepunajbHO-TeXHHYecKas 6a3za

CoctaB  MarepuaibHO-TEXHHUYECKOW  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmue 12.

Ta6ymma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanMeHoBaHMe COCTABHOM YacTH MAaTEPHAIbLHO- Homep aynuropuu
n/n TeXHUYeCKOM 0a3bl (mpu HeOOXOAUMOCTH)
1 | MyneTuMenuitHast JIeKIMOHHAS ayTUTOPHS 53-07, 32-04
2 | Cnenuanu3upoBaHHasi KOMIIBIOTEPHAS JabopaTopus 52-09, 52-17

10. OueHouHble cpeAcTBA ISl MPOBeIeHHs IPOMEKYTOUYHOMH aTTeCcTalluN

10.1. CocraB OLEHOYHBIX CPEACTB [UIS MPOBEACHUS MPOMEKYTOUYHOH AaTTeCTaluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.

Tabmmua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIH

Buja npomexyTo4HO# aTTecTanuu IlepeyeHb O1IIEHOYHBIX CPEACTB
DK3aMeH » CHucoK BOIIPOCOB K IK3aMEHY
» DK3aMeHaI[MOHHbIE OMIIETHI
> 3amaun
» TecTbl

10.2. B «kauecTBe KpHTEpPHEB OIEHKH YPOBHSI COHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuibHas IIKajla OLEHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOJIYJBHO-PEUTHMHIOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabnuna 14 — Kputepuu onieHkH ypoBHSI COPMUPOBAHHOCTH KOMITETEHIINI

OneHka KoMIeTeHIu

Xapakrepucruka c(pOpMHPOBAHHBIX KOMITETEHLUI
S-0a/TIbHAA HIKAJIAa

— oOyyvaronuiicss TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpPaMMHBIN
MaTepHal;

— YBCPEHHO, JIOTUYHO, ITOCICAOBATCIIEHO U TPAMOTHO €r0 U3J1aracrt,
— OIIrpasACb Ha 3HAHUA OCHOBHOM M JOIOJHHUTEIHHOMN JIMTCPATYPHI,

COTIIMYHOY J
TECHO TIPHUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUICCKOM
«3a9TCHO» JIeSTEIbHOCTHIO HAIPABIICHNUS;
— yMeJi0 000CHOBBIBAET U apTYMEHTHPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BIIaJIe€T CUCTEMOM ClienaTn3uPOBAHHBIX TTOHSITUH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBIA MaTepuai, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;
<«XOPOIILIOY .
— HE JIOMYCKaeT CYNECTBEHHBIX HETOYHOCTEH;
«3a4TEHO»

— YBA3BIBACT YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ ACATCIIbHOCTBIO
HaITpaBJICHHA,

— apryMEHTUpPYET Hay4YHbIE [T0JI0KEHNUS,




O1eHKa KOMIIETeHIIUU

5-0ambHAA KA

XapakTepucruka c(pOpMHPOBAHHBIX KOMITETEHIUI

— JIeJIaeT BBIBOALI H 000OIICHHUS;
— BJIJICET CHCTEMOH CIIeUaTN3UPOBAHHBIX TTOHSITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOU
JUTEPATYPBI;

— JIONyCKaeT HeCYIECTBEHHbIE OIINOKU U HETOYHOCTH;

«yZI0BJIETBOPUTEIIHLHOY .
— MCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHWH 3HAHUUN
«GAITCHO» HaIpaBJICHHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [TOJI0KEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTUYHO BJIJIe€T CUCTEMOMN CIelIMaTU3UPOBAHHBIX MTOHATHH.
— oOyyaroluiics He YCBOWJ 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MmarepHaa;
— IONIyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IIpHU
(HCYAOBJICTBOPUTEILHOY | haceMoTpennn npo6ieM B KOHKPETHOM HaNpaBJICHUM;
«HC 3AUTCHO» — MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHUI;
— HE MOXET apryMEHTHPOBATh HAYUHbIE ITOJIOKEHMUS;
— He GopMYIHPYET BHIBOJAOB U 000OIICHHIA.
10.3. TwumoBbIe KOHTPOJIBHBIE 3aJaHHSI WJIH WHBIE MaTEPHAIBI.
Bomnpocsr (3amaun) ais sKk3aMeHa mpeacTaBieHsl B Tadmuie 15.
Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Ne Kon
Ilepeyennb BONpPoCoOB /1151 IK3aMeHa
n/n HHAMKATOpa
1 | Ilonarue o reoMeTpUIECKOM O0BEKTE, TPAPUIECKOM N300paKEHUN YK-6.Y.2
2 | Bekropnas rpaduka. OnpeeneHue, OCHOBHbIE TApaMeTphl, IPUMEPHI OIIK-2.V.1
3 | Mozgenu 00beKTOB TpEXMEPHOU TpapuKu VK-2.3.3
4 | PactpoBas rpaduxa. OnpeneneHue, OCHOBHbIE TapaMeTpPbl, IPUMEPbI I1K-2.B.1
5 | Buasl cucteM KOOpAMHAT U CIOCOOBI UX IpeoOpa3oBaHus OIIK-2.3.1
6 | HekaproBa cucrema koopauHaT. Onepamuu HaJl BeKTopamu B jekaprooi | [TK-2.V.1
CUCTEME KOOpJAUHAT
7 | Ilonapusie cuctemsl KoopAuHAT. [lepexon oT MONISIPHBIX KOOPAUHAT K OIIK-2.V¥.1
JIeKapTOBBIM
KonnenryansHas moaens 3D-criieHbl I1K-2.3.1
Mopnens kamepsl. Tumnel npoennpoBanus kamep B 3D-cuene I1K-2.3.1
10 | Addunnuble npeobpazoBanus. Buasl apdpuHHBIX npeobpazoBaHmii VK-6.V.2
11 | DxBUBaJNEHTHBIE reoMeTpHUecKre mpeodbpazoBanus. Onpenenenne u OIIK-2.V¥.1
pUMEHEHHE
12 | AKCOHOMETpHUYECKHE MPOESKINH. BUABI, TPUHIUIIBI TOCTPOCHHUSI, OIIK-2.V.1




MaTpUYHOE IMPE/ICTAaBICHHE

13 | [apamnenbubie mpoekiui. OCHOBHBIE BUABI, TPHUHLUIIBI IOCTPOCHHUS OIIK-2.3.1
14 | IlepcniekTHBHBIE MPOEKIMK. BUABI, TPUHITUIIBI TOCTPOSHUS, MATPUIHOE OIIK-2.V.1
IpeCTaBICHUE
15 | IlpeoOpa3zoBaHus Ha MJIOCKOCTU: BUJBI ITpeoOpa3oBanuid, ananmutuueckoe | [IK-2.B.1
U MaTPUYHOE OIUCAHUS, KOMIIO3UIIHS
16 | IlpeoOpa3zoBaHusi B IPOCTPAHCTBE: BUIBI IPEOOPA30OBAHUH, OIIK-2.B.1
AHAJIUTUYECKOE U MAaTPUYHOE OITMCAHUS, KOMIIO3UIIUA
17 | Onnopoansie koopauHatThl. [IpuunHbl BBeeHN 0fHOPOAHBIX KoopauHaT | OIIK-2.3.1
18 | Mogenu onucaHus FTEOMETPUUECKUX 00BbEKTOB. [1aTOHOBEI Tena OIIK-2.3.1
19 | KapkacHble MOJIeIM T€OMETPUIECKIX 00BEKTOB [K-2.3.1
20 | Conaitael. Kpussie besne YK-2.B.3
21 | I'pannuHoe mpencTaBieHue 00bekToB (B-rep) OIIK-2.3.1
22 | KoncrpykruBHoe Oounoe npeacrasierne 3D-00bexToB. byness I1K-2.B.1
orepanuu
23 | OcoOeHHOCTH 3pUTENILHON CHCTEMBI YeJI0BEKA MIPHU BOCTIPHATHH IIBETA OIIK-2.3.1
24 | 1iBeToBBIC MOJENH M UX KJIACCHUDHUKAIUS VK-2.3.3
25 | llBeToBble MaIUTPBI U KOJUPOBaHKE IBeTA. Alb(ha-KaHam YK-2.B.3
26 | AnnmuTrBHAS U CyOTpaKTHBHAS [IBETOBBIC MOJICITH OIIK-2.3.1
27 | LiseroBsle npoctpancTBa HSB, HSL OIIK-2.3.1
28 | JlokanmpHast MO/IETh OCBEIICHHS. THITHI NICTOYHUKOB CBETa VK-2.3.3
29 | Monens quddys3Horo otpaxenus Jlambepra OIIK-2.3.1
30 | Pasmuums mopeneit 3akpammBanus ['ypo u @onra OIIK-2.3.1
31 | I'mobanbHOE OCBElIEHHE IO METOAY TPACCUPOBKH JTyden IIK-2.V.1
32 | Merona uznyuarensHocTr (Radiosity) OIIK-2.B.1
33 | Anroputm MonTe-Kapiio u TpaccCHpoBKa yTH YK-2.B.3
34 | AnropuTMbl TpUaHTYISIIMK JlenoHe OIIK-2.V.1
35 | JlobGaByeHre TOUYEK B TPHAHTYJISIHIO JlenoHe YK-2.B.3
36 | Orcedenue 1o okHy BbIBOJa. OCHOBHBIE AJITOPUTMBI OIIK-2.3.1
37 | Otcedenue no nmupamuie BUTUMOCTH. OCHOBHBIC aJITOPUTMBI OIIK-2.3.1
38 | [Ipunnmmer pabotel Z-0ydepa. Uepapxudecknii Z-0ydep YK-2.B.3
39 | Ympasnenue TekcTypupoBanueM. HanoxxeHue TeKCTyp OIIK-2.V.1
40 | TekcrypHble kapTsl 1 UV-pa3BepTku [IK-2.B.1
41 | CnocoOsl (huiabTpanuu TEKCTYp I1K-2.3.1
42 | bazossle criocoOb1 anuManmu 3D-crensl. PaboTa ¢ kamepoit YK-2.3.3
43 | CrnaxuBanue (pparMeHTOB (MIPOCTPAHCTBEHHBIH U BPEMEHHOMN OIIK-2.V¥.1
AHTHUAJIBSICUHT)
44 | OcuHognsle 3tanbl 3D-koHBelepa IK-2.3.1
45 | Pacrepu3zauus u pactpoBble onepannu Ha 3D-konseiiepe. OIlK-2.3.1




46 | Lleiineps! (BepIIMHHBIE, MUKCENbHBIC). OmpeeneHne 1 OCHOBHBIC OIIK-2.B.1
byHKIIUN

47 | O0mume NpUHIHUITB PaOOTHI rpadUIECKOTO Mpoieccopa YK-6.Y.2

48 | Moxens 3epkanbHOTO oTpakeHus DoHra OIIK-2.3.1

Bormpocs! (3amaun) ms 3aueta / audd. 3adera npeacTaBieHsl B Tadmie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kox

Ne /i Ilepeuenn Bonpocos (3a1a4) s 3auera / 1udd. 3auera
P P (3anat) 1 wpd HHIUKATOPA

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOCKTHPOBAHUS/BBIMOJHEHHUS KYpPCOBOW pabOThI
npeJcTaBiIeH B Tabmue 17.

Tabnuna 17 — Ilepeyens TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOI pabOTHI

IIpumepHBbIii IepeyeHb TeM 1JIs1 KYPCOBOI0 POEeKTHPOBAHUSI/BHITIOTHEHUSI

Ne i/ .
KYPCOBO#i padoThl

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

Bompocel 1t mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallid B BUJE TECTUPOBAHUS
MpeACTaBICHBI B Ta0mwmIe 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb TEM BOIIPOCOB JIJISI TECTOB

Ne . Kon
IIpuMepHBbIii NepevYeHb TeM BONPOCOB /sl TECTOB
n/n HHAMKATOpA

1 | IlpounTaiiTe TeKCT U BbIOEpPHUTE OIMH NPaBUIbHBIN 0TBeT. YKaxute, | YK-2.3.3
KaKyI0 33J1a4y BBINOJIHSIET anroputm Z-0ydepa.

1. Otceuenune GpparMeHTOB, 3arOPOKEHHBIX APYTUMU O0BEKTAMU
CLICHBI

OTtceuenue pparMeHTOB, BEIXOASIINX 3@ TPAHUIIBI OKHA TPOEKIIMH
Otceuenue IMHNN, BBIXOJAUIMX 33 TPAHUIBI OKHA IPOEKIIUU
COopxka moJIMroHOB U3 JTMHUI

5. TlpumeHeHue criaxuBaHus K TpaHULIaM 00bEKTOB

~own

2 | ITpounTaiiTe TEKCT M BbIOEpUTE MPaBWIbLHBIE 0TBeThI. Onpenennre, | YK-2.3.3
KaKHe U3 MepEUnCIIEHHBIX aJITOPUTMOB OTHOCATCS K TI100aIbHOMY
OCBEILCHHUIO.

1. TpaccupoBka srydeit

2. Meton u31y4aTenbHOCTH
3. ®OTOHHBIE KapTHI

4. 3arenenue no Goury

5. Meron JlambGepta

3 | IlpouuTaiiTe TeKCT M BbIOepuTe NpaBUIbHBIE 0TBeThI. Onpenenure, | YK-6.Y.2
AJITOPUTMBI, KOTOPBIC pCIIAIOT 3aJa4y YAAICHHUA HEBUAUMBIX 3JICMCHTOB
B IIPOCTPAHCTBE U300paXKEHHUS.

Anroputm Pobeptca

AnroputMm Beitnepa-AiizepTona
ANTOPHUTM IJIaBAIOIIETO TOPU30HTA
AJITOPUTM XyJIOKHUKA

el N =




5. Anroput™m Z-0ydepa
6. Anropurm Karmymna-Kiapka

IIpouuraiiTe TeKCT U BbI0EpUTE MPABUJIbHbIE OTBEThI. YKaXXUTE, [IK-2.V.1
KaKHe U3 MepeuruCcICHHBIX ONepaluii OTHOCATCS K aphUHHBIM
IpeoOpa3OBaHUsIM.

1. Ilepememenue

2. OtpaxeHue

3. Ckoc

4. MacmrabupoBaHue

5. Usrub

6. BrimasiuBanue

7. HWHBepTUpOBaHME HOpMAJEH

8. Bpamenue
IIpouuTaiiTe TeKCT M BHIOCPHTE OAUH NPaBUIbHBIN oTBeT. YKaxute | OIIK-2.3.1
CUCTEMY KOOpAHMHAT, KOTOpasi MPUMEHSETCS B KOMIBIOTEPHOI rpaduke
JUISI IOCTPOEHUS MOJiesiell O0BEKTOB.

1. IlpsamonuHeliHas NpsIMOYTOJIbHAS

2. IlpsimonuHeiHas KOCOYrojabHas

3. TonsgpHas muIuHAPUICCKAs

4. TlonspHas chepudeckas

5. Kpuonunelinas 6unieHTpuuecKast
IIpounTaiiTe TEKCT M BHIOEPHUTE OAUH NPaBU/IbHBIN oTBeT. YKaxute | YK-6.Y.2
dbopmar aHHBIX, KOTOPBIA UCIIOIB3YETCS IS IPEACTaBICHUS KOOPIUHAT
B 3D-rpaduxke.

1. Ienouuncnennsiii (Integer)

2. Jlormueckuii (Boolean)

3. C mnamaromuieii 3ansToit onguHapHoi TouHoctu (FP32)

4. C maBaroieit 3amsitoi 1BoiHOM TouHOCTH (FP64)

5. BemectBennsiii (Real)
IIpouuTaiiTe TEKCT ¥ BHIOEPHUTE OUH NPABUJIbLHBII OTBET. OIIK-2.V¥.1
Onpenenute MPUHIINI, KOTOPBINA JEKUT B OCHOBE pelbehHOTO
TekcTypupoBanus (Bump Mapping).

1. Cwmemenns HopMaau K MOBEPXHOCTH

2. CwmenieHuss HOpMallv K BEpILUHE

3. CwMeleHus BEPIIUH TOJIUTOHA 110 BEPTUKATEHON OCH

4. CwmemuBaHus I[BETOB MaTepHaa

5. Ilpumenenus Anbga-KaHana
IIpounTaiiTe TEKCT M yCTAaHOBHUTE cOOTBeTcTBHE. K KaxkoMy OIIK-2.B.1

orpeneNeHuto 1BeToBoii moaenu HSB/HSV noxbepure
COOTBETCTBYIOIIYIO I[BETOBYIO KOMITOHCHTY M3 BBIITA IAIONIETO CITHCKA.

Onpenenexus:
1. Ompenenser cam 1BET Ha I[BETOBOM Kpyre. XapaKTepu3yercs

BeIMUUHOM yriia ot 0° mo 360°

2. OmnpenensieT CTENEHb YUCTOTHI IIBETA (COOTHOILIIEHUE CEPOTO
[IBETA U TEKYIIIETO I[BETOBOT'O TOHA)

3. XapakTepusyeT OTHOCUTEIbHYIO CBETIOTY U u3MeHsiercst ot 0%
1o 100%

KoMIIOHEHTEL:
1. Hue (H)




2. Saturation (S)
3. Brightness/Value (B/V)

9 | IIpounTaiiTe TEKCT M BbIOEPUTE NPaBWILHBIE 0TBETHI. Onpenenure VK-2.3.3
IIBETa, KOTOPBIC BXOMAT B CyOTpakTuBHYIO Mozeib CMY (k).
1. TonyGoit
2. Yépuniid
3. IlypnypHbiit
4. XKénrerit
5. Kpacusrii
6. 3enéusiii
7. benprii
10 | HpoumTaiiTe TeKCT U BbIOEPUTE OUH NPABWILHBIN oTBeT. YKaxkute | OIIK-2.3.1
UMl Y4EHOTO, IPEAJIOKUBIIEr0 MOIeNb 11U (Hy3HOrO OTpaKEeHHsI CBETA.
1. Horann 'enpux JlamGept
2. By Tonr ®onr
3. Jbxeiimc @. biuaa
4. Anpu I'ypo
11 | IIpouuTaiiTe TeKCT U YCTAaHOBHUTE cOOTBeTcTBHE. K Kax10My VYK-2.B.3
OIpEeIeIEHNI0 aKCOHOMETPUUYECKON IPOEKIMU o0epuTe
COOTBETCTBYIOIIMI TEPMUH U3 BBINAIAIONIETO CITUCKA.
Onpenenenus:
1. KoaddunmeHnTsl HCKaXXEHUS 110 BCEM TPEM OCSIM HE PABHBI MEXKIY
COOOH.
2. JIBe ocu KOOpJAMHAT UMEIOT OJIMH U TOT )K€ HAKJIOH,  TPEThs —
WHOM.
3. Bce Tpu koapdunmenTa nckaxenus pasuel. Hopmais k
KapTUHHOMW IUIOCKOCTH cocTaBiisgeT yroi B 120° ¢ kax 10l u3 oceit
XY, Z
TepMuHbL:
1. Tpumerpus
2. Jlumerpus
3. M3omerpus
12 | ITpounTaiiTe TEKCT ¥ YCTAHOBHUTE MOCI€I0BATEIBLHOCTbD. OIIK-2.B.1
Pacnionoxure cnenyromue onepanuu rpagpuyeckoil 00padoTKH Mo
HOPS/IKY MX BBIIOJHEHUS Ha KilaccuueckoM 3D-koHBeiiepe.
1. 3amucsk kaapa B Oydep
2. TlpeoOpazoBaHHe KOOpPIWHAT
3. IlpumeHeHue criaxuBaHus
4. HanoxeHue TeKCcTyp
5. OrtcedeHue 1Mo OKHY MPOEKLUU
13 | [IpounTaiiTe TeKCT U BbIOEPUTE NMPaBUJIbHbIE 0TBeTHI. OpenenuTe, YK-6.Y.2
KaKMe U3 MepeuncIIeHHBIX KapT BXoaAT B coctaB PBR-marepuana.
1. Ans6eno (Albedo) — BepHo
2. Metamumunocts (Metallic)
3. Iepoxosarocth (Roughness)
4. Paccesnnsiii ceet (Diffuse)
5. 3epkanpHoe oTpaxenue (Specular)
14 | [IpoumTaiiTe TEKCT U BbIOEPHUTE MPABUIbHBbIE OTBETHI. YKOKUTE VK-6.Y.2




orepaiy, KOTOPhIE BBITOJIHSAET MTUKCEIbHBIN MPOIIECCOP BUICOKAPTHI.
1. 3apanue mojaenu pacyéra OCBEIICHHS OTIEIbHO B3ATON TOUKHU

COopka TpeyroiabHUKOB

Jledopmariust mOTUTOHAILHOM CETKH

Br16opka u3 TekcTyp

a e

[TpeoOpa3oBaHus 3HAUCHUIT [IBETa U TITyOHMHBI
6. ITlocroOpaboTka kampa

15

IIpounTaiiTe TeKCT ¥ BbIOEpPUTE OAVH NPABUJIbHbINA OTBET.
Onpenenute NpoCTPaHCTBO, B KOTOPOE MPEOOPa3yOTCs BEPILUHBI
00BEKTa U3 MUPOBOIM CUCTEMbI KOOPIMHAT.

1. TIpocrpancTBo HabmrOAaTENs (KaMephl)
2. DKpaHHOE MMPOCTPAHCTBO
3. KaprunHoe mpocTpaHCcTBO
4. OOBEKTHOE MPOCTPAHCTBO

VK-6.V.2

16

IIpouuTaiiTe TEKCT M 3aMUIIUTE OTBET (HA PYCCKOM WJIM AHTJIMACKOM
si3bIKe). YKaXXUTE Ha3BaHHE CBOOOJHON KOCOYTOJIbHON MPOEKLNH, PU
KOTOPOM yroJI HaKJIOHA IIPOCLMPYIOIIUX JIy4ed K KAPTUHHOMN IUNIOCKOCTH
paBeH 45°.

OtBerT:

YK-2.B.3

17

IIpounTaiiTe TeKCcT ¥ BbIOEpPUTE OAVH NPABUJIbHBINA OTBET. YKaKUTE
dyukuuio Tecra Tpadapeta (Stencil Test).

1. KoppekTHas OTpHCOBKa MPO3PAYHBIX U MOIYIPO3PAUYHbIX

00BEKTOB.

Onpenenenne NpsIMOYTroJIbHON 00JIaCTH PEHJIEPUHTa Ha SKpPaHeE.

3. YcrpaHeHue HeONpenenEHHOCTH MPH BU3Yyalu3alun
HaKJIaJIBIBAIOIINXCS IPYT HA JIPyTa TOJIUTOHOB.

4. CpaBHEHHUE TUCTAHLUU OT KaMepbl 10 KaXKJ0r0 MOJIUIOHA U
0TOpackIBaHUE 3aCTIOHEHHBIX TOBEPXHOCTEH.

N

[1K-2.3.1

18

IIpounTaiiTe TeKcT ¥ BbIOEPUTE OAVH NPABUJIbHbINA OTBET. YKaKUTE
Y4E€HOI0, Ybsl TEOPEMA ITOJI0KEHA B OCHOBY MaTEMaTUYECKON TEOpUHU
CILJIATHOB.

1. Jexapr

2. Beiiepmpace

3. depma

4. Jlamac

I1K-2.3.1

19

IIpounTaiiTe TeKCT ¥ BbIOEPUTE OAVH NPABUJIbHBINA OTBET. YKKNUTE
c1oco6 00bEMHOTO TEKCTYPUPOBAHUS, P KOTOPOM IIPOUCXOJUT
neopmarus MOJIUTOHANBHOM CeTKU (M3MEHSIOTCS MOJIOKEHHS BEPILUH).

1. Bump Mapping

2. Normal Mapping

3. Displacement Mapping

4. Parallax Mapping

IIK-2.V.1

20

IIpouuTaiiTe TeKCT U ycTaHOBUTE cooTBeTcTBHE. K KaXX101 HyHKIMU
YeJI0BEYECKOro Ii1a3a MoAOepUTE 3JIEMEHT U3 BBIIAJIAIOIIEr0 CIHUCKA,
OTBEYAIOIIUH 32 3Ty (QYHKIIHIO.

DyHKIMHU:
1. TlpomyckaeT u mpegoMIIIET JTy4r CBETa

I1IK-2.B.1




2. Urpaet posb GoKyCHpYIOIIEH JTUH3HI TJIa3a
3. Tlpoemupyer npeameTsl, o0ecieunBas BO3MOKHOCTh BUICTh
4. OrtBeyaet 3a BOCIIPHUATHE SIPKOCTH
5. OtBeuaer 3a BOCHPUATHE IIBETOB
DJIEMEHTBI:
1. Xpycramuk
2. "Konbouka"
3. Ceruarka
4. "Tlamouka"
5. Porosumna

WHCTPYKIIMY U CUCTEMA OLICHUBAHMS TECTA.
Tect npoBoaurcs B cucreme LMS I'VAII (https://Ims.guap.ru/). Tect MOXeT IPUMEHATHCS
B Ka4ueCTBE CPECTBA IPOBEICHHUS IIPOMEKYTOUHOM arTecTauu (BO BpeMs dK3aMeHa), TaK M JUIs

MMPOBEACHU TCKYHICT'O KOHTPOJIA YCIICBACMOCTHU UJIN KOHTPOJISL OCTATOYHBIX 3HAHUH.

Cucrema OLIEHUBAHMS TECTOBBIX 3aJaHUM IToKa3aHa B Tabiuie 18.1.

Taomuua 18.1 — CucreMa oLleHUBAaHUS TECTOBBIX 3aIaHUN

No Yka3anud 1no oneHuBaHUIO

Pe3ysabTaTr oneHMBaHusA

(0asJIb1, MOJIyYeHHbIEe 32 BbINOJTHEHUE \
XapaKTepPUCTHKA NPABUJIBHOCTH 0TBETA)

1 | 3amanue 3aKkphITOrO THIA HA
YCTaHOBJICHHE COOTBETCTBUS
CUUTAETCS BEPHBIM, €CITU
YCTaHOBJICHBI BCE COOTBETCTBUS
(MO3UIMK U3 OJTHOTO CTOJIOIA BEPHO
COITOCTABJICHBI C TIO3UIIUSMH JIPYTOTO
cTOoN011a)

[TomHOE CoBMaieHUE ¢ BEPHBIM OTBETOM
onieHuBaercs | 6amiom, HEBEPHBIH OTBET
i ero orcyrcrue — 0 6amioB (6o
YKa3bIBaeTCsl «BEPHO» \ «HEBEPHO»)

2 | 3agaHue 3aKpBITOrO THITA HA
YCTaHOBIICHHE TTOCIIEIOBATEILHOCTH
CUUTACTCS BEPHBIM, €CITU MPABUIBHO
yKa3aHa BCs TIOCIIEI0BATENbHOCTh

uudp

[TomHOE COBMa/ieHUE ¢ BEPHBIM OTBETOM
olieHuBaercs 1 6aymiom, eciiu JOMyIIEeHbI
OIMUOKH WJIK OTBET OTCYTCTBYET — () 6asiioB
(7160 yKa3bIBACTCS «BEPHOM\ KHEBEPHO)

3 | 3agaHue KOMOMHUPOBAHHOTO TUIIA C
BBIOOPOM OJITHOTO BEPHOT'O OTBETA U3
YeThIpeX MPEeUIOKEHHBIX U
000CHOBaHHEM BbIOOpaA CUUTAETCS
BEPHBIM, €CIIU MPaBUIIBHO yKa3aHa
uudpa v NpuBeACHb KOHKPETHbHIE
apryMeHTbI, UCIIOIb3yeMbIe IPU
BbIOOpE OTBETA

[TomHOE coBNajieHUE ¢ BEPHBIM OTBETOM
orieHuBaeTcs 1 6anioM, HEeBEpHBIN OTBET
i ero orcyrcreue — 0 6aysoB (u6o
YKa3bIBACTCS «BEPHO»\ «HEBEPHO»)

4 | 3aganne KOMOMHUPOBAHHOTO TUIIA C
BBIOOPOM HECKOJIbKMX BapHaHTOB
OTBETA U3 MPEAJIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM BbIOOpa
CUMUTAETCS] BEPHBIM, €CIIU MPABUIILHO
yKa3aHbl HUQPPHI U IPUBEIACHBI
KOHKpETHBIE apTyMEHTHI,
HCIOJIb3yeMBbIE TP BHIOOPE OTBETOB

[TonmHOE coBMaieHUE ¢ BEPHBIM OTBETOM
olieHuBaeTcs 1 Ganyom, eciu JOMMyIIeHb
OLIMOKH MIJIM OTBET OTCYTCTBYeT — () OanoB
(mub0 yKa3pIBaeTCS «BEPHO»\ KHEBEPHO)



https://lms.guap.ru/

5 3ajiaHue OTKPHITOTO THUIIA C [IpaBuibHBIN OTBET 3a 3a1aHUE
pa3BEepHYTHIM OTBETOM CUUTACTCS olleHUBaeTcs B 3 Oaiia, eciiu J0myIeHa
BEPHBIM, €CJIH OTBET COBMAACT C oJlHa olMOKa \ HETOYHOCTE \ OTBET
STAJIOHHBIM TI0 COJICPKAHUIO U MIPaBWIBbHBIN, HO HE MOJIHBIH - 1 Oam, ecinu
IOJIHOTE nonyiieHo 6onee 1 ommbku \ oTBET

HEMPaBUIIbHBIH \ 0TBET OTCYTCTBYET — O
0amtoB (1100 yKa3bIBAETCS «BEPHOM\
«HEBEPHO»)

I/IHCTPYKI_[I/IH I1O BBIITOJIHEHHUIO TECTOBOI'O 3aJaHUA HAXOAUTCS B Ta6J'II/II_[e 18.2.

Tabmuna 18.2 - UHCTpyKIHS 110 BBIITOJIHEHUIO TECTOBOTO 3aaHUS

Ne Tun 3aganus NucTpyknus
1 | 3apanue 3aKpbITOrO THIA HA [IpounTaiite TEKCT U YyCTAaHOBUTE
YCTaHOBJICHUE COOTBETCTBUS COOTBETCTBHE.
K xaxmoit mo3urmm, TaHHOU B JIEBOM
cTondue, NoI0epuTe COOTBETCTBYIOLIYIO
MO3UIIUIO B TIPABOM CTOJIOIIE
2 | 3agaHue 3aKpbITOro THIA Ha [IpounTaiite TEKCT U YyCTAaHOBUTE
YCTaHOBJICHHUE T10CIIE0BATEIILHOCTH II0CJIEIOBATENBHOCTD
3anuimTe COOTBETCTBYIOIIYIO
II0CJIEI0BATEILHOCTh OYKB CJI€Ba HAIIPaBO
3 | 3agarne KOMOMHUPOBAHHOTO TUTIA C [IpounTaiite TEeKCT, BBIOEPUTE IPABUIIBHBIM
BBIOOPOM OJTHOTO BEPHOT'O OTBETA U3 OTBET U 3alULINTE apTyMEHTBI,
YeThIPEX MPEUI0KEHHbBIX U 00OCHOBBIBAIOLINE BHIOOP OTBETA
000CHOBaHKEM BBIOODPA
4 | 3agaHue KOMOMHHPOBAHHOTO TUIIA C [IpounTaiite TekcT, BEIOEpUTE PABUIIbHBIE
BBHIOOPOM HECKOJIbKMX BapHaHTOB BAapUaHTHl OTBETA U 3aIUIINTE APTyMEHTHI,
OTBETA U3 MPENJIOKEHHBIX U 000CHOBBIBAIOIINE BBIOOP OTBETOB
pa3BepHYTHIM 00OOCHOBAaHUEM BbIOOpA
5 | 3agaHue OTKPBITOrO TUIMA C [IpounTaiite TEKCT U 3aIUIINTE
pa3BEPHYTHIM OTBETOM pa3BepHYTHII 000CHOBaHHBIN OTBET

[lepeueHbr TeM KOHTPOIBHBIX PAOOT MO TUCHUIUIMHE OOYYAIOIIMUXCS 3a0YHOU (OPMBI
00yd4eHus1, IpeICcTaBlIeHbI B Tabsmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/m ITepeyeHb KOHTPOJIBHBIX PAdOT
1 Addunnsie npeoOpazoBaHus Ha MIOCKOCTH. M300pa3uTh MIOCKYIO0 T€OMETPUUYECKYIO
¢burypy coriacHo UHAMBUIYaTbHOMY BapUaHTY 3a/1aHus, 33/1aTh MaTpHILy €€
KOOpJUHAT U MPU MOMOLIN MATPUYHBIX OMIEPAaTOPOB BBIMOJIHUTE TPU aPUHHBIX
npeoOpa3oBaHus, yKa3aHHBIX B HHAMBHUYaIbHOM BapHaHTE 3a1aHUS.
2 [TocTpoenue oprorpadudeckux npoekmuii. B 3D-penakrope HaprcoBaTh TPEXMEPHYIO

(burypy CoriacHO HHAWBHUyabHOMY BapHaHTY 3aJaHUS U 3alHCaTh MaTPHUILy €€
koopauHart. [TocTpouTs opTorpaguvecKyro MPOEKITHIO Ha TIIOCKOCTh, MapaJlIeIbHYIO
yKa3aHHOHW B MHIMBHIyaIbHOM BapuaHTe tiockocTH (X0Y, X0Z wiu Y0Z).
[IpuMeHUTh MaTpUIly MPOSITUPOBAHUS.




10.4. Meroauyueckue  MaTepHalbl,  ONPEICISIIONIME  MPOIEAYPhl  OIICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEp)Karcsi B
JOKaJbHBIX HOpPMaTUBHBIX akTax [ YAIIL, periaMeHTUpYIOIIUX TOPSJIOK U MPOLEAYpY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTecTaluu 00y4aronuxcs
I'VAIL

11. MeToauyeckne yKazaHus sl 00yYAIOUIUXCS 0 OCBOECHHIO JUCIUIIIMHBI

[{enbto IUCHUIUIMHBI SBJISIETCA MOJIyY€HUE CTYJeHTaMH HE0OOXOIMMbIX 3HaHUHN, YMEHUH U
HaBBIKOB B 00JIACTH CO3/IaHUS M OTOOpaKEHUS MO/IEJIeH T€OMETPHUECKUX 00BEKTOB U
rpaduueckux u3o0paskeHui s pa3pabOTKH KOMIIOHEHTOB HH(OPMALIMOHHBIX CUCTEM U
anmnapaTHO-NPOrPAMMHBIX KOMILJIEKCOB.

11.1. MeToauyeckre YyKa3aHUsl JIsi OOYYAIOIIUXCS 1O OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYECHME JIEKIIMOHHOIO Marepuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKUuU B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI IOJYyYUTh BCKO MH(QOpPMAIUIO 10 TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOI'O IO3HAHMS, HOBEHUIIMX
JOCTHKEHUIN HaydyHOW MbIcau. B yueOHOM mporecce JeKIusl BBINOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs pacKkpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOJeMbl, JAeT LEIbHOE MPEACTaBICHUE O AUCLUILIUHE,
IIOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JIACLHUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUH 00YyYaromMMcsl JEKIIMOHHOIO MaTepuaa:

— TIOJIy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWH, YPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— IOJIy4€HHUE OIbITa TBOPUECKON pabOTHI COBMECTHO C MPETOaBaTeNIeM;

— pa3BuTHe TNPOPECCHOHAIBHO-JEIOBBIX  KauyecTB, JIOOBM K TIpeIMeTy |
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIILIJICHHUS;

— TOsBJIEHHE HEOOXOMMOI0 HHTEpeca, HEOOXOMMOTO JUIs CAMOCTOSATEIbHOM padoThI;

— TMOJyYE€HHE 3HAHMM O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH M TEXHUKA U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HayuyuThCs MeToJuYecku oOpalaThiBaThb MaTepuasl (BbIAEIATH TJABHBIE MBICIH U
MOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HX B  Pa3IUYHbBIX
bopMynupoBKax);

— MOJIyYE€HHE TOYHOTO MOHUMAaHMsI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHUH.

Jlek1IMOHHBIN MaTepHral MOXKET COMPOBOXKIATHCA IEMOHCTPAIIUEH CIIaii/I0B U
WCITOJIb30BAaHUEM Pa3/IaTOYHOT0 MaTepHrasa Mpy MPOBEACHUH KOPOTKUX TUCKYCCHUN 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 TUCHHUTUIHHE.

CTpyKTypa OpeaocTaBISHUS JISKIIMOHHOTO MaTepraa.

— MH3noxeHne TEOPETHUECKUX BOMPOCOB, CBSI3aHHBIX C PACCMaTPHUBACMOMN TEMOIA;

— Omnwmcanne METOIOB U AITOPUTMOB, TPUMEHSACMBIX TS PEIISHHUS 33124 KOMITBIOTEPHOM
rpaduxuy;

— JleMOHCTpanus IPUMEPOB PEIICHUS 3a/1a4 KOMITBIOTEPHOU TpaduKH;

— OO06o01IeHNe U3I0KEHHOTO MaTepuaa;

— OTBeThI Ha BO3HHUKAOIIUE BOMIPOCHI 10 TEME JICKIIUH.

11.2. Metoauyeckue yKa3aHus A5 00y4aOLIUXCs N0 YYACTHIO B CEMUHAPax

He npedycmompeno yuebnvim naanom no OaGHHOU OUCYUnIUHe.



11.3. MeToauyeckue yKa3aHHfl Ui OOyYAIOIIUXCS MO TPOXOKIEHHI0 NMPAKTHYECKHX
3aHATHH

He npedycmompeno yuebnvim naanom no OaHHOU OUCYUunIuHe.

11.4. Meroauyeckue ykKa3aHusi AJsi O0y4alOIIUXCA 110 BBINOJHEHHIO J1a00OPATOPHBIX
pador

B xoze BhITTOTHEHHS Ta00paTOPHBIX PabOT 00yJarOmUNUCs OHKEH YIIyOUTh U 3aKPENUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOM METOJMKON U TEXHUKOW IKCIEPUMEHTA
B COOTBETCTBHMH C KBaIU(UKAIMOHHOW XapaKTEPUCTHUKON oOydaromierocs. BeimogHeHue
71a00paTOPHBIX Pa0OT COCTOMUT U3 IKCIEPUMEHTATBHO-TIPAKTHYECKOM, PACUETHO-aHATUTUICCKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonaenue J'Ia60paTOpHBIX pa60T O6y‘laIOIHI/IMCH SIBIISICTCA HEOTHEMJIEMOM YacCThIO
HN3YUCHUA JUCHUIIINHBI, OHpGI{GJI?IGMOfI yT-IC6HI)IM IIJIJaHOM MW OTHOCUTCA K CpEACTBaM,
066CH€‘II/IB3.I-OH_[I/IM pCHICHUC CIICAYOINX OCHOBHBIX 3a4a4 Yy o6yqa101ueroc;1:

— TpHoOpeTeHHe HABBIKOB MCCJIEJOBAHHS MPOIIECCOB, SBICHUN U 00BEKTOB, U3y4aeMbIX B
paMKax JaHHOW JUCIUIUINHBI;

— 3aKpCIUICHUEC, PA3BUTUC W JACTAIM3alUA TCOPCTUICCKUX 3H3.HI/II71, IMMOJIYYCHHBIX Ha
JICKLIUSIX;

— TIOJIyYeHHE HOBOM MH(OPMAIUH MO U3y4aeMOH TUCIUIUINHE;

— TmpuoOpeTeHre HAaBBIKOB CAaMOCTOATEIBHON paboTHI ¢ J1a00paTOPHBIM 000PYIOBAaHHEM U
npubopamu.

3ajaHne u TDC6OBaHI/I5{ K IIPOBCACHHNIO J'Ia6ODaTODHBIX Da6OT

Bapuant 3aganus mo Kaxaoi mnabopatopHoil paboTe oOydarommiics TMOdy4daeT B
COOTBETCTBHUU C HOMEPOM B crucke rpynmbl W3 JlugHoro kabuHeTta oOywaromerocs 'Y AIL
[lepen mpoBeneHueM mnabopaTopHOi paboOThl OOy4aromemycss cleayeT BHHUMATEIbHO
O03HAKOMHTBCS C METOAUYECKHUMHU YKA3aHUSIMHU IO €€ BBINOJHEHUIO. B COOTBETCTBHM C 3ajaHUEM
oOyJaromuiicss JOJDKEH TMOATOTOBUTh HEOOXOAMMBIE WCXOJHBIE MaTepuaibl, BBIIOJHUTH
YKa3aHHYIO TOCJIEA0BATEIIbHOCTh JACUCTBUHN, MONTYYUTh TpeOyemble pe3yiabTarbl, OOPMHUTH U
3alUTUTH OTYET MO TabOpaTopHOH padoTe.

CrpykTypa u dhopMa oTdera 0 J1a00opaTtopHOi paborte

OtuyeTt 0 MabopaTopHO paboTe TOJKEH BKIFOUATh B CEOsI: TUTYJIBHBIN JIUCT, 1IE€7Ih PabOTHI,
BapHaHT 3aJaHusl, OMHMCAaHWE TMpOIlecca BBIMOJHEHUS IA0OpaTOpHONW paboOThl, MOTYyYCHHbBIE
PE3YyIbTAaThl, JOITOJHCHHBIC CKPUHIIOTAMH, 1 BBIBO/BI. HO)IpO6HI>IC Tp€6OBaHI/I$[ K COOCPKAHUTIO
u opopmiteHHI0 OTUETa MPUBEICHBI B KOHIIE KaXXI0TO (aiina 3agaHus 1abopaTopHOi paboTHI.

B otuere He cneayer mucarh OT MEPBOro JuLa, Hanpumep, "5 co3gan nNpUMHUTHB..." WK
BO MHOXXECTBEHHOM 4Hcie, Hanpumep, "Mbl co3ganu npuMmurteB...". Bwmecto 3toro
UCTIONIb3YyeTCsl OE3IMYHOCTHAA (OpMY H3JIOKEHHUS B HACTOSIIEM WM IPOLIEIIEM BPEMEHH.
Hampumep: "IlpumutuB Obl1 co3maH mpu momoniu uHctpymeHTa Create..." wnm "llpumuTus

co3maércs yepes OOKOBYIO MMaHeIh HHCTPYMEHTOB. . ."

TpeboBanusa Kk 0hOPMIICHHIO OTYETA O JIa00OpaTOpHON padboTe

ITo kaxmoit mabopaTopHOil paboTe BHIMOIHAETCS OTAENbHBIN 0TYeT. TUTYIBHBIN JIUCT
opopmisieTcs B COOTBETCTBUHM C I1a0ioHOM (0Opa3inoM) mpuBeneHHbIM Ha caiite ['YAII B
paznene «HopmaruBHas moxymentarms» (https://guap.ru/regdocs/docs/uch). Crynendeckue
pabotel cienyer odopmisaTe B coorBeTcTBUU ¢ TpeboBanmsimu ['OCT 7.32-2017 «CHUBU.
OTtuer 0 Hay4yHO-HMccienoBaTenbekoi padore. CTpykrypa u npaBuwia opopmieHus» u [OCT
2.105-2019 «ECK]I. O6mue TpeboBaHMs K TEKCTOBBIM JOKYMEHTaM).

Meronnyeckure vKa3aHus 00 BBIIOJIHEHUIO JIA0OPATOPHBIX padoT



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

Metoauueckie yKa3aHHus JOCTYMHbI oOywatommmcss B JlnuHom kabGunere I['VAII
(https://pro.quap.ru) B pasagene «Matepuansl»y AucHUIUTHHBL  «KommbioTepHas rpadukay.
IlepedyeHb METOINYECKHUX YKA3aHUM:

% MopenupoBaHue CIOXHBIX TPEXMEPHBIX CileH B makere 3ds Max: yueb.-MeToa. mocoodue /
. A. bynrakos. — CIT16.: T'YAIL 2021. - 199 c.

CpoOKH cl1auu U OIIEHKA J1A00paTOPHBIX padoT:

[Tepedens 1abopaTopHBIX pabOT MpuBeAEH B TabauIe 6.

[penenbHBI CPOK ClauM JaOOPATOPHBIX PabOT — MO KOHIA y4eOHOH CECCHH CTYICHTOB
3209HOU (hOPMBI OOyUCHUSI.

Ta6ymma 20 — Cpoku ciauu ¥ 6ayisl 1a60paTOPHBIX padboT

Homep Ha3Banue padoThbl Cpox Makcum
padoThI BbINOJTHEHMSI AJIbHBIN
oas
1 Pabora ¢ npumMuTHBaMHU, TOJUTOHAIBHOE WroHb TeKy1ero 10
MOJICTTUPOBAHUE U IPUMEHCHHE MOIU(PHUKATOPOB. roja
2 Co3znanue CII0KHBIX 00BEKTOB MPH TTOMOIIN Uronb Tekyiero 10
TuHUN. JIornyeckue onepanuy u TUPa)KUPOBAHUE rojga
00OBEKTOB.
3 OcgellieHue ClieHbl, padoTa ¢ MaTepuaiaMu U Uronsb Tekymero 10
TEKCTYpUPOBaHUE. rojaa
4 AHHMMAIUs TEOMETPUYECKUX OOBEKTOB U Uronb Tekymiero 10
MaTepuasoB U BU3YyalIHU3alUsl CIICHBI. rojaa

bannel, HaOpaHHble 00y4aromuMcs 3a J1abopaTopHble paboThl, CYMMHUPYIOTCS C OaiaMu
3a KOHTPOJBHYIO paboTy (MakCUMyM — 55 0ajuioB).

11.5. MeToauyeckue YKa3aHusl /AJsi OOy4YaKOIIUXCA MO MNPOXOKIEHUID KYPCOBOIO
NPOCKTHPOBAHUSI/BBINOJTHEHUSI KYPCOBOI padoThI

He npedycmompeno yuebnvim nianom no 0aHHOU OUCYUNIUHE.

11.6. MeTtoauueckue yKa3aHus 1Jisl 00yYAIOIIUXCH MO MPOXOKIEHHIO CAMOCTOSATEIbHOM
padoThbl

B Xone BBINOJIHEHHS CaMOCTOSTENbHOW paboThl, 0O0YJarOLIUiics BBIMOIHSAET paboTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IPEINoJaBaTelsi, HO 0€3 ero HernocpeiCTBEHHOTO
y4acTHA.

B mporiecce BBIMOTHEHHS CAaMOCTOSITENILHOW paboThl y oOywaromerocs (GpopMupyercs
1esIeco00pa3Hoe MIaHUPOBaHKE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHS
U HaBBIKM B YCBOCHUU W CHUCTEMATH3aIlMM MPUOOpPETACMBIX 3HAHWH, 00CCIIEYMBAET BBICOKUI
YPOBE€HL YCIIECBACMOCTH B IICPUO[] O6y‘—IeHI/I$[, IMOMOracT IMOJYYUTb HABBIKU IIOBBIIICHUSA
npo(hecCHOHATLHOTO YPOBHSL.

CamocrostenbHas paboTa oOydaromerocst 1o 3aoyHoi ¢opme O0OyueHHs! BKIIOYAET
HalucaHue KOHTPOJIbHON paboThl B mucbMeHHOU ¢opme. KoHTposibHas paboTa BKIIIOYAeT ABa
3a/1aHMs 110 BAPUAHTAM:

e 3ananue Nel — adpunHBIE TPpeoOpazoBaHUs HA MIIOCKOCTH;

e 3ananue Ne2 — nmoctpoeHne opTorpauuecKux MpOeKIui.



https://pro.guap.ru/

MaxkcumanbHbIi 0au1 3a KOHTpoJbHYIO padoty — 15 (10 3a 3amanme Nel u 5 3a 3amanue
No2). Otn Oamnbl mpubaBisAOTCS K OamiaMm 3a J1abopaTopHbie paOOThI TPH BBIYHCICHUU
UTOTOBOM OIIEHKH IO AUCIUIUINHE.

KonrtponbHas pabota 3arpyxaercs B JInunslii kabuner odyuatomerocs ['YAII B ¢popmare
PDF. Ilpu BBIOJIHEHHH KOHTPOJBHOW pPaOOTBI OT PYKH Ha JIMCTKE OymMaru STOT JIMCTOK
cKaHupyeTcs u Bcrapisiercst B PDF-mokymeHT.

KontponbHas paboTa JOKHA BKIIIOYATh B ¢€0sl TUTYJIBHBIN JIMCT YCTAaHOBICHHOH (HOPMBI
(6mank moctyreH Ha caiite: https://guap.ru/regdocs/docs/uch), BapuaHT 3amaHust, H300pakeHUs
UCXOJHBIX W PE3YIbTHPYIOUMX (Uryp, MaTpuilsl BepiinH, ahdUHHBIX MpPeoOpa3oBaHHUNl U
HPOEKIINH, apUPMETHUCCKHE PACUETHI IEPEMHOXKECHHS MATPHIL.

Cpox caauu KOHTPOJBHOM — 10 KOHIIAa y4eOHOM CecCHU CTYIEHTOB 3a04HOM (HOpMBI
oOyuenus. [locne 31Ol maThl 3arpy3ka KOHTPOJIBHOW padoThl B JIMYHBIA KAaOMHET CTAHOBUTCS
HEBO3MOKHOM.

MetoauueckumMy ~ MarepuallaMd, — HampaBiSIONUMU  CaMOCTOSITENBHYIO  paboTy
00yJaromuxcsi, SBISAIOTCS Y4eOHO-METOIMYECKHE MaTepHajbl MO JUCHUIUIMHE, a TaKxKe
METOJIMYECKHE yKa3aHUs M0 BHIMOJHEHHUIO JaOOpaTOPHBIX pabOT U KOHTPOJIBHOM paboThl. Bee
MaTepuaibl JOCTYIHbI KaK B 3JEKTPOHHOM BHje (myonukyrorcs B JInunom xabunere I'VAII B
pazznene «Marepuansl»), Tak U B ie4atHoM Buje (B oubnunoreke ['YAI).

11.7. Meroauyeckue YyKa3aHusl JJsi OO0y4YAOIIMXCHA MO TNPOXOKICHHIO TeKyIlero
KOHTPOJIA YCIIeBAeMOCTH

Tekymnii KOHTpPOJIb YCHEBAEMOCTH NPEAYCMATPUBACT KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C LIENbI0 OLIEHMBAHUS XO0Ja OCBOCHUS
JIACLIUTIIUHBI.

s oOyyarouuxcs no 3a04HOW gopMme 00ydeHHs TEKYUIUl KOHTPOJIb yCIIEBAEMOCTH HE
POBOJIUTCH.

11.8. MeToauuecKkue YKazaHnus I oﬁyqaloumxca Mo IPOXOKACHUIO I[pOMe)KyTO‘-IHOﬁ
arrecranumn

[Tpomexxyrounass ~ arrecTauus  OOydyaroIIMXCsl — NPEAyCMaTpUBAaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00Y4YEeHMs MO AucUUIUIMHE. OHa BKIIIOYAET B
ce0s IK3aMeH — pOpMY OLIEHKHU 3HAHUH, MTOJIy4EeHHBIX 00yUYaroIuMCs B IPOLIECCE N3YUEHUS
BCEH MUCIUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOM padOThl, CIIOCOOHOCTH MPUMEHSThH
UX JUISl pElIeHHs MpaKTUYeCKUX 3a1ad. OJK3aMeH, Kak IIpaBWIO, INPOBOJUTCS B IEPUOJ
DK3aMEHALMOHHONW CECCUU M 3aBEPINACTCS aTTECTAlMOHHOM OLICHKOW «OTIIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBLHOY.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOM aTTECTallMM OCYIIECTBISAETCS B
cooTBeTcTBUU ¢ TpeboBaHusiMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXyTouHOW arrectauuu cryfaeHToB ['YAII, oOywaromuxcss 1O NporpaMMmbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y AIDy.

Dopmart IpoBeaCHUS PK3aMeHa

DK3aMeH MOXKET MPOBOJIUTHCS B OJTHOM U3 IBYX (hopm:
1. VYCTHBIN DK3aMeEH;
2. DK3aMeH B BUJIE TECTA.

dopma mpoBeIEHUS 3K3aMEHa BBIOMPACTCsI MPEToAaBaTeNieM 3apaHee, UCXOAs U3 00IIero
KOJIMYECTBAa O0YYAIOUINXCS, 3arPY3KH ayJUTOPHOTrO (OHAA U APYTUX KPUTEPHEB, U JTOBOAUTCS
oOyyaromuMcsi B Hadyajie y4yeOHOro ceMmecTpa. Pe3ynbTaThl MpOXOKIACHUS SK3aMeHa Mo JII000H
uX TpEX GOpPM SBISIOTCS PAaBHOSHAYHBIMHU.


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

dopma yCcTHOTO IK3aMeHa

YCTHBINA dK3aMeH MPOBOIUTCS To OwineraM. Kaxxaplii OWIIET CONEP>KUT JBa BOIMPOCA U3
oO1ero rmepevyHst BOnpocos (Tadymma 15).

B Hauvane sk3aMeHa SK3aMEHYEMBbIi BBITATHBAET OWJIET Cay4dailHbIM 00pa3oMm, Mocie 4ero
emy naércst 30 MUHYT BpEMEHHU Ha MOATOTOBKY K OTBeTy. IIpu moAroToBke MOXKHO UCIIOJIB30BaTh
pyuky W Oymary Juis 3amucH Te3UCOB OTBeTa. Bo Bpems MOArOTOBKH HSK3aMEHYEMOMY
3arpemaercs MOJIb30BaTbCs JIOOBIMU CIPABOYHBIMH MaTepHUaTaMU WM  DIEKTPOHHBIMH
yCTpOMCTBaMM, a Tak)Ke 3aJaBaTh BONPOCHI JPYTMM 3K3aMeHyeMbIM. B ciydyae HapyuieHus
IIPaBWJI IPOBEICHMS SK3aMEHA IPENnojaBaTeb BIPABE YAAIUTh 3K3aMEHYEMOI'O C 3K3aMEHa C
OLICHKOM «HEYAOBIECTBOPUTEIHHOY.

OTBeT Ha BOIIPOCHI ITPOUCXOJUT B (bopMaTe Auaiora 5K3aMCHYEMOI'0 ¢ IIpEroJaBaTcIEM.

®Popma Tecra

Tect mpoBoautcst B Cructeme muctaniimonnoro ooydenus ['YAIT (https://Ims.guap.ru) 3a
KOMIIBIOTEPAMH B ayJUTOPUU. DK3aMEeHyeMOMYy NaéTcsi OJHAa MOMbITKAa UM 1 yac BpeMeHHu (c
MOMEHTA 3aIlyCKa TeCTUPOBAHUA), YTOOBI OTBETUTHh Ha 30 BOMPOCOB. 32 TECT MOKHO IMOIYYUTH
MakcuMyM 45 6amioB. Ot Oamiel NpudaBIAIOTCS K OaliaM, 3apabOTaHHBIM 3a JlabopaTopHbIE
paboThl U KOHTPOJBHYIO padboTy. MToroBast orieHKa CYUTACTCS IO CIEAYIOIEH CUCTEME:

e MeHee 55 0allIoB — «HEY10BIETBOPUTEIBLHOY,
e 55-69 0amioB — «yJOBIETBOPUTEIHHO,
e 70-84 Gamna — «xopoIIoy;

e 85-100 0a/I0B — «OTJIUYHO.

B mpomecce TpOXOXKAEHHS TECTa OSK3aMEHYEMOMY  3allpeliaeTcsi  I0JIb30BaThCA
CIpAaBOYHBIMU MaTepualaMH (BKJIIOuass MaTepuanbl B ceTH VIHTepHeT), JuTeparypoi,
MOOWJIBHBIMH JJIEKTPOHHBIMH YCTPONCTBAMH W CHUCTEMaMH HCKYCCTBEHHOTO HWHTEUIeKTa. B
cllyyae HapyUIeHHs NpaBWI BBINOJIHEHUS TeCTa WM IpPH IMONbITKaX OOMaHa WM B3JOMa
DIIEKTPOHHON CHCTEMBl TECTUPOBAHMS MPEOJABaTeNh BIpPABE YAAIUTh HK3aMEHYEMOTO C
9K3aMeHa C OLEHKOM «HEey10BJIETBOPUTEIHHO.

Bormpocsl TecTa UMEIOT BapuaHThl OTBETA. B 3aBUCMMOCTH OT THIa BOMpOCa MPaBUJIbHBIN
OTBET MOKET OBITh JMOO OJUH, JTHUOO OTBETOB MOXET OBITh HECKOJIBKO. TeMbl, K KOTOPHIM
OTHOCSITCSI BOTIPOCHI T€CTa, MpUBEEHBI B Tabnuie 18.

dopmupoBaHre UTOTOBOI OLIEHKHU

s monydeHus MpPOMEXKYTOUYHOM aTTecTaluu oOydaroluiicss o0s3aH caaTh SK3aMeH Ha
OLIEHKY HE HMXE «YIOBJIETBOPUTENBbHO» (B Cilydae YCTHOIO 5K3aMeHa) MM 3apaboTarh
CyMMapHO He MeHee 55 0ajuioB (B ciydae MPOBEACHUS dK3aMeHa B BUJIC TECTA).


https://lms.guap.ru/

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

Jlara BHeceHUs
U3MEHEHUHN U
JOIOJIHEHUH.

Ilonmuce
BHECIIIETO
U3MEHEHUS

Coneprxkanure U3MEHEHUI U JJOTIOTHEHU N

Hara u Ne

MPOTOKOJIA
3aceaHus
Kadeper

IMonamuce
3aB.

kadeapoi




