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1. HEJIX U 3AJAYU OCBOEHU A AU CHUIIJIMHbI

Heasb ocBoeHust nucHUILIMHBI «[IporpaMMupoBaHre KOMIBIOTEPHOH rpaduku» — Gopmu-
pOBaHUE 3HAHUI B 00JaCTH KOMIIBIOTEPHON Ipa)UKK C IOMOIIBIO COBPEMEHHBIX IpadUuecKux mna-
KETOB.

B mucuunnmue «lIporpaMMupoBaHie KOMIBIOTEPHONH I'padMKH» OCHOBHOE BHHUMAaHUE Yae-
JsieTcs 3a/1a4aM 110 MU3YYCHUIO TPUHIIMIIOB CO3/1aHusl U 00pabOTKU N300paskeHHH ¢ MCIOIb30BAHU-
eM rpadu4ecKux MaKeTOB, OCHOBBI NPOrPaMMHUPOBAHMS KOMIBIOTEPHOM Ipa)MKH Ha pa3iInYHbIX
A3bIKaX M C HCIOJB30BAHHUEM CHEIHMAIM3UPOBAHHBIX MAaKETOB, OCHOB BOCHPUATHUS I'paUUeCKUX
n300pakeHu#, PU3NKHU 1[BETA M CBETA, BUAOB rpadUKu, 0OCOOCHHOCTEH MCIIOIB30BAHMS U MPUHIIH-
1oB (POPMUPOBAHUS PA3TUYHBIX BUAOB TpaQUKH, OCHOB KOMIIBIOTEPHOIO AM3aiiHa mpu (HOpMUpO-
BaHUIO KOMITO3UIIMH, CO3JaHMsI €AMHOTO CTUIIA 0pOpMIIeHHUs, Tiepeade oOpasa.

3agauM: u3ydyeHue MOHATHIHOTO ammapara AUCHUILINHBI, OCHOBHBIX TEOPETUYECKUX IMOJIO-
KEHUU U METOZOB, IPUBUTHE HABBIKOB IIPUMEHEHUS TEOPETUUECKUX 3HAHUN [T peIeHUs PaKTH-
YEeCKHX 3aJ]a4, KacarolIuXCsi MPOrpaMMHUPOBAHMS KOMITBIOTEPHOM TpaduKu; 0OCBOCHUE IpaduiecKo-
ro nu3aifHa uHTEepdeiica B LEIOM WIH OTACIBHBIX AJIEMEHTOB YIPABJICHUS 110 ONpEACICHHOMY pa-
Hee BU3yaJIbHOMY CTHIIIO; CO3JJaHUE PACKAIPOBOK aHMMALUU UHTEPPEHCHBIX 00BEKTOB; PUCOBAaHHE
MUKTOTpaMM, BKIJIIoYas pa3paboTKy MX Meradop; pUCOBaHHE TpapHUUECKUX MOJCKA30K M JPYrou
nHTepdeiicHON rpaduKu; ONTUMM3AIU HHTEpPEecHON TpaduKu MO pa3IMYHBIE pa3pericHUs
9KpaHa; co3/laHue rpauyeckux TOKYMEHTOB B IpOrpaMMax IOATOTOBKH pPacTPOBBIX H300paske-
HUH; co3/laHue rpaguueckux TOKYMEHTOB B MpPOrpaMMax MOATOTOBKU BEKTOPHBIX M300pa’keHUI;
PHCOBHUE aHMMAIIMOHHBIX MOCIEI0BATEIBHOCTEN U PacKaIpOBOK; U3YUYUTh MIPaBUiIa TIEPCIIEKTHUBEI,
KOJIOPUCTHKH, KOMIIO3UIIMU, CBETOTEHH U M300paskeHHsl 00beMa; 03HAKOMJIEHHE C TPeOOBaHUAMU
IIEJIEBBIX ONEPAIMOHHBIX CHCTEM U IMIaT(opM K MUKTOTpaMMaM U 3JEMEHTaM YIIpaBlICHUS; U3Y-
YUTh OOIIME MPUHIIUIIBI AaHUMALIUHY, IpaBUJIa TUIIOrpad)ckoro Habopa TeKCTa U BEPCTKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucnununa «[IporpaMMupoBaHre KOMOBIOTEPHON rpaUKnu» OTHOCUTCS K 4acTH, HOpMHU-
pyeMoill ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHUH.

Jns u3ydeHHs TaHHOM TUCHMIUIMHBI B TPaeKTOpUH (opMHpOBaHUS NPOodhecCHOHAIBHOM
koMmmereHIu [1K-6 HeoOXonuMbl 3HaHUS, YMEHUS U HaBbIKU, (pOpMHUpyeMble MPEANIeCTBYIOIIMMHU
JUCLUIUIMHAMH.

TexHonorust nporpaMMHUpOBaHUs.

[Tepeuens moceqyOMUX TUCIUILIAH, I KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS U HABBI-
KH, GOpMUpPYEMbIC TAHHOUN JUCIUILTMHON.

ba3bl jaHHBIX.

[IpoeKTHO-TEXHONIOrNYECKasl MPAKTHUKA.

[TpoextupoBanue Web-npunoxxeHui.

[IpenumioMHas npakTHKa.

[ToaroroBka K 3alKTe U 3aIIUTA BBITYCKHON KBaTU(UKAIIMOHHOW PaOOTHI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJINHBI

OcBoeHMe TUCIUILTMHBI HApaBIeHO Ha (POPMUPOBAHHE SJIEMEHTOB CIIEIYIOIUX KOMIICTCH-
nuii B cootBeTcTBUU ¢ GI'OC BO u OIl BO no nanHOMY HampaBJeHHUIO TIOJITOTOBKH (CHeyUaibHo-
cmu):
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IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs MO TUCIUILTAHE (MOIYJII0), COOTHE-
CEeHHBIX ¢ HHAMKATOPAMH J0CTHKEHHsI KOMIeTeHIN i

KoMmnerennus HNuaukaTopsl 10CTH- Pe3yabTaTnl 00yyeHus
JKEHH S KOMIEeTEeHI i
IIK-6 [IK-6.2  Ilpoextupyer | 3HaeT: cTaHAApPThI, PETIAMEHTHUpPYIONIUE Tpebo-

CnocobeH pa3paba- | mporpaMMHOE oOOecTe- | BAaHHsI K SPrOHOMUKE B3aHMMOJICHCTBHS YEIOBEK-
ThIBaTh TpeboBanus | yenue (06.025-C/01.6) | cuctema, TpeOOBaHUS U PYKOBOJCTBA IO MPOCK-

K IIPOrPaMMHOMY TUPOBAaHHUIO COOTBETCTBYIOIIUX IUIATGOPM U
o0ecneveHuIo u OTIEPAI[MOHHBIX CUCTEM.

IIPOEKTUPOBATH €r0 VYMeeT: co3naBaTh MHTEPAKTUBHBIE MPOTOTHIIBI
Ha OCHOBE COBpe- uHTepdeiica, paborath ¢ mporpaMmMamMu MpOTO-
MEHHBIX TEXHOJIO- TUIHPOBAHUS UHTEP(EHCOB.

T POrpaMMHUPO- Brnaneer: mpoektupoBanuem wuHTepdeiica co-
BaHUs IJIACHO TpeOOBaHMSM KOHIIECTIIMU HHTep(eiica,

MIPOEKTUPOBaHNEM HHTep(elica o o0pasiy yxe
CIIPOEKTUPOBAHHOTO HHTEepdeiica, HamucaHuem
UHTEePPEHUCHBIX TEKCTOB, IPOBEPKOH HMHTEP-
(eNCHBIX TEKCTOB




"XeIIMHUIY XITHLOhRE g IMHULTIHUIIOUT WO9LQ0 —9°€
{dOLHOYALD vLOQRd KBHAIOLEOLIONWRD — D)

‘(zedadod) eroged sexoorupedi-onronoed — 4 1d
{(1xo0du nogoodAx) eroged sea0ddAN — 114

‘BULBHRE MIOodhHULedIl — “d[

‘1aroged srgHdoredogerr —ger

{BULEHRE JIIHHOUIIIIIL — MO

‘worrdLederonddi 9 BOXUIMOIBRAQO BLOQRd EBHINBLHOM — "LMBLHOY
:roged 1arng

{LOhBE — B

‘MOMHOQIIO 9 IdhBE - ()BE

"HOWBEME - IC

:(BrodiLHOM 19YMd) HMIBLIILLE HOHhOLAXIWOdI 197Hg

‘BUHAhVHEO40
min@peds
S 6 €01 143 143 89 08I | =€ | S 6 | €01 ve | vE 89 081 | =€ yondaroraunox | 10°d 19
suHegodumwmediod]|
=~
IRl = 2 IRl =
010g | qrodiHod| D L | dir | oerr | xerr 1oy, o100g | 2 = d0 | U | dir | oerr | xorr 1oy o1eog | 2
= '€ =]
m m .m OMHREOHOWHBE] OMOITH]|
o o
9'€ 9008k XIDIOShHWOTENY 9008k XIDIOShHWOTENY
odAx e€ o101 ¢ dioamo)

q:m.—\_-/

uvnunao

AVIIH3Lrowd

J[10 nomoidoudwasui00o ou pHYIU 020HQIhA €N AUDIOANUON))
HUIrTHmUY edAraAdL)

I9HULTTAIIDULT AUHVXdAT 0D U VAALIALLD 'V

«nxngvde nondaworauwox anuvgodnwwodzodip» 10°g 19 ITI1d
«NUW2D N 19WIUIOND “19DAILUWON ‘IAHNIMDIV J19HALMNLINKIAG» arngod[|

CDINHXIUL BUHQUUWNLONhIQ9 1 G.MRE@N\.\QQ%IN»» [10°£0 60 n)xooutocpou mRIm@m@Qtﬁm




CMOSIEHCKUNA
Hanpasnenue noocomosxu 09.03.01 «Hnpopmamura u gvluuciumenvHas mexHuKa» ( ouauan
IIpoguns «BvluuciumenvHvle MAuuHbl, KOMHIEKCbl, CUCTIEMbL U Cemu» 3 .
PIIJ/] F1.B.01 «IIpocpammuposarue KOMNbIOMeEPHOU cpapuKiy Mau_)

Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1 JIEKITMOHHBIC 3aHaTys 17 mT. mo 2 4aca:

1.1 OcHoBuble noHATHsA. OONACTH MPUMEHEHUST MAIIMHHON rpaduku. CTaHaapTel B 00JIaCTH
paspabotkurpadpuyeckux cucteM. GKS. I'padudeckoe siapo, cerMeHTHI, aTpuOyTHI

1.2 TexHuyeckue cpelncTBa KOMNbIOTepHOH rpaduku. ['paduueckue amantepsl ['paduueckue
MIPOIIECCOPHI, anmapaTHas peanusamnus rpadpuueckux (ynknuii. [loHaTne KOHBEWepoB BBOJA U
BBIBO/IA Tpaduueckoi mHPpopmanuu. CucTeMbl KOOpIUHAT.

1.3 Addunnbie mpeoOpa3zoBaHus U BCIIOMOTaTeabHbIe alropuT™Mbl. AdduHHBIE TpeodpazoBa-
HUs ¥ npoenuposanue B 3D.

1.4 OrobpaxkeHne MpOCTPAHCTBA TOJIb30BaTENsl. Pacy€Tr moap30BaTEIbCKUN M MAITMHHBIX KO-
OpAMHAT. AJTOPUTMBI T€HEPUPOBAHUS JTUHUH.

1.5 T'enepupoBanue oTpeska npsamoit. DopMupoBaHue Ayru OKPYKHOCTH.

1.6 Kpussie be3be . /[BymepHoe orceueHne. OTcedeHre MpsMOYTroIbHBIM OKHOM . OTceueHne
BBIMYKJIBIM MHOTOYTOJIbHBIM OKHOM. OrmpezeneHue BBIMTYKIOCTH MHOrOyrojibHuka. OTcedeHue
HEBBITYKIJIBIM MHOT'OYTOJTEHUKOM.

1.7 3anmBka oOsacTteii . 3aIMBKa ¢ COPTUPOBKOM. 3alMBKa 10 pedpam. 3aIrBKa C 3aTPaBKOMH .
1.8 TIIpeobpazoBanue xoopaunar . [Ipeobpa3oBanue koopauHat B IByMepHOH cucteme . [Ipe-
o0pa3oBaHUs B TPEXMEPHOM cucTeMe KOOPAMHAT .

1.9 Bugs! npoekuuii . IlepcriektuBHble npoekiuu . KocoyronbHbele npoekuuu. AKCOHOMETPH-
yeckasi IPOeKIHs .

1.10 TloctpoeHue nmpoekuuii TpeXMEpHBIX 0OBEKTOB . 3aTeHEHHE OTPe3Ka MIOCKOCThI0. OuepKH.
VYV nanenue 3aTeHsIeMbIX pedep .

1.11 Anroputmsl mapauienabHoit 00paboTku. [locTpoeHue ceueHust ooObexTa

1.12 Komupomanue u cxartue uHbopmaruu. PactpoBeie hopmarsl. BekTopHbie (hopMaThl.

1.13 PacTpoBble alnropuTMsl

1.14 ®paxransl. 3D-moaenu. Kpussie u moBepxHOCTH CrutailHbI

1.15 ®opmarsl rpadudeckux ¢aitnoB. Cucremsl 1BeToB. OCHOBHBIE MOHATHS TPEXMEPHOM Tpa-
¢buku. Mcnons3oanue ¢pynkiuii BIOS mis paboThl ¢ BUAcoaganTepamme

1.16 Peanmusanus anmapaTHbIX Moaylieidl rpadudeckoit cuctembl. O030p pa3iIUyHBIX Tpaduye-
ckux nporpamm. Knaccudukanus nzo0paxeHuit 1 mpeodpa3zoBaHus

1.17 Beenenue B OpenGL. OpenGL. Ocgemenue. OpenGL. TekctypupoBanue. Beenenue B
menaepsl. GLSL. [Tpunoxenue ¢ GLSL. VBO. VAO u HanoXeHue TEKCTYyp C MCIOIb30Ba-
HUEM mieiaepoB. 3arpy3ka mojeneii. OcenieHue B meigepax. PenpedHoe TeKCTypupoBaHue.

2 | nmabopartopHble paboTel 8 mT. 1Mo 2 (4) yaca:

2.1 OcnoBuble puemsl padoTsel B GIMP. Pabora co crosimu

2.2 ®oromonTax. Pabora c mBeTom. Boccranosnenne gororpaduii.

2.3 Nzyuenwue InVision Studio.

2.4 00630p Inkscape. 3nakomcTBO ¢ designer.gravit.io.

2.5 Co3znanueunrepdetica rpadudeckoit cucrtemsl B cranaapre CUA

2.6 Onucanue TPEXMEPHOTO 0OBEKTA CITUCKOM pedep.

2.7 Peanu3zanus moBOpoTa, CBUTa M MacIITAOUPOBAHUS

2.8 TlomydeHune OpTOTOHAIBHBIX MPOCKIUN 00beKkTa. [lomydeHne 1meHTpabHOW MPOEKINHA 00b-
ekrta. Pabora ¢ HKPAaHHBIMU KOOPJIMHATAMHU

3 CamocrosiTenpHas padoTa CTy/ICHTOB:

3.1 4 xoHTpOJIbHBIX Ollpoca nocie 2-u, 6-i, 10-it , 14-it u 17-i nexunii;

3.2 3akperuieHre MaTepurala 1o TeMAaTUKE JICKIIMOHHbBIX 3aHSTHM.
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3.3 3akperuieHre u3ydeHus marepuanoB jekuui 1.1-1.17 — TexHuueckue cpeacrtBa KOMIIbIO-
TepHOi rpaduku. OToOpakeHre MPOCTPAHCTBA MONb30BaTeNs. Pacyér monb30BaTenbCKUi 1 Ma-
IIMHHBIX KOOpPAWHAT. AJITOPUTMBI T€HEPUPOBAHUS JMHUN. ['€eHepupoBaHHE OTpe3Ka MPSMOM.
®opmupoBaHue Ayru okpyxHoctu. PactpoBelie anroput™mel. Beenenune B OpenGL. Iloctpoenue
MIPOEKITNI TPEXMEPHBIX 00beKTOB. [IpeoOpa3zoBanne KOOpAMHAT

3.4 TloaroTroBka K 3K3aMEHY MO JUCLUILIUHE

(oLIeHOYHBIE MaTepHUasbl MPUBEICHBI B pa3zene 6 HacTosmeir PTIJT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

Tabnuua - O6pazoBaTenbHbIe TEXHOJIOTUH, UCIOIB3YyEMBIE TIPU peaTU3allii Pa3InYHbIX BUI0B Y4eOHOM
3aHATHN IO TUCUUIUINHE

Ne n/mt Buap! yueOHBIX 3aHATHI OO6pa3zoBarenbHbIe TEXHOIOTUU

1 Jlexuun Knaccuueckass (TpaauuumonHasi, WH(GOpPMAIMOHHAS) JIEK-
nust. MHTepakTHBHAS JeKIus (JIEKIUS-BU3YaTH3aLus).
WnauBuyanbHble W TPYNIOBbIE KOHCYJNBTAIIMH IO JIHC-
[UTITHHE

2 JlaGoparophas paboTa TexHOOTHsI BBIIOJIHEHHS JTa00OPaTOPHBIX 3alaHUi UHIU-
BU/IyaIbHO. TEXHOJIOTHS BBIOJIHEHHS JJa0OPaTOPHBIX 3a-
JaHui B Manoil rpynme (B Opurane). TexHomorusi mpo-
OsieMHOT0 0OOYYCHHSI HA OCHOBE aHaJIM3a Pe3yJbTaToB Jia-
OoparopHOi  pa®OTBI:  WHAMBHUIYAIBHBIH  OIpOC,
cobecemoBanue B Mayion rpymme (Opuraze), o0CykaeHue
pe3yabTaTOB KOMAHAHOM paboThl, TPYNIIOBask AUCKYCCHS,
METOJl «KPYIJIOTO CTOJIa», MHPEACTaBICHHE CTYJCHTOM
WIN TPYNIOH CTyAeHTOB (Opuranoii) pe3ynpraToB jabdo-
paTopHoii paboThl B opMe OTYETa U MYJIBTHMEIUIHON
npe3eHTauu. [IpoekTHas TeXHOIOTHS

3 CamocrosrenbHas pabota cty- | MHpopManmOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTUH (H0-
JEHTOB (BHEAyIUTOPHAs) cryn k OQUOC ¢unmana, k 9bC ¢unmana, 10cTyn K UH-
(bopMalMOHHO-METOUYECKUM MaTepuajaM M0 JUCIH-

TUJTUHE)
4 KonTtposb (mpomexxyTounast at- | TeXHOIOTHUS TUCBMEHHOTO KOHTPOJIA, B TOM YHCIE Te-

TECTalMs: 3a4eT WM DK3aMEH) | CTUpoBaHuE. PeliTHHIrOBas cucteMa KOHTPOJIS

6. ONEHOYHBIE MATEPHAJIBI V1A TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALUU - I OHEHKN KAYECTBA OCBOEHUA JTUCHIU-
IIJIMHBI

K npomexyTo4yHOI aTTecTaluu CTYIEHTOB MO JUCHHUILIMHE MOTYT MPUBIEKATHCS MPEICTABUTENN
paboToaaTeneid, MpenoaaBaTeNId MOCASAYIOMNX JUCITUTUINH, 3aBeIyIolTue Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIIOYAET KaK TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTAIIHIO.
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O1eHOYHBIE CPEICTBA TEKYIETO KOHTPOJISL YCIIEBAEMOCTH:
IIprmepbl BONPOCOB K KOHTPOJLHOMY ONPOCY MOCJIe 2-H JeKIun:
OCHOBHBIE TIOHSATHUS KOMITBIOTEPHOU I'paduKy.

OO6nacTy MpUMEHEHUST MAITMHHOW rpaduKH.

Cranpaptsl B 061acTi pa3paboTKu rpauyeckux CUCTEM.

GKS.

I'paduueckoe sapo, CErMEHTHI, AaTPUOYTHI.

TexHU4ecKre cpecTBa KOMIBIOTEPHON TpaduKy.

I'paduueckue aganrepsl.

['padpraeckue mporeccopsl, anmapaTHas peanu3arus rpapuaeckux QyHKITUH.
[TonsaTue xoHBeHEpOB BBOJIA U BBIBOJIA rpaduuecKoil HH(OpMAIIH.
CucreMbl KOOpJUHAT.

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY OIPOCY NOCJIe 6-if JIeKIHu:

AddunHBIE TPEOOPa30BAHUS U BCTIOMOTATEIIbHBIC ATOPUTMBI.
Addunnable npeodpazoBanus U npoeurpoBanue B 3D.
OTtoOpaskeHne IPOCTPaHCTBA MOJIB30BATENS.

Pacuér nosnp30BaTENbCKUI M MALIMHHBIX KOOPJAWHAT.
AJITOPUTMBI TEHEPUPOBAHUS JIMHUH.

I'enepupoBanue oTpe3ka NpsMON.

PopMHUpPOBaHUE TYyTU OKPYKHOCTH.

Kpussie besbe .

JIByMepHOE OTCEUEHHUE.

OtceueHne NpsMOYTOJIbHBIM OKHOM .

OtceyeHue BBIMTYKJIBIM MHOTOYTOJIBHBIM OKHOM.
Omnpenenenne BbITYKJIOCTH MHOIOYTOJIbHUKA.
OTtceyeHne HEBBIMYKIBIM MHOTOYTOJIbBHUKOM.

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY OIIPOCY NOCJIe 6-if JIeKIuu:

Kpugeie besbe.

JIBymepHOE OTCEUYEeHHE.

Otceuenne NpsAMOYTOJIBHBIM OKHOM.

OtceueHune BBITYKIBIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BBITYKJIOCTH MHOTOYTOJIBHHKA.
OTtceueHne HEBBITYKIBIM MHOTOYT'OJIbHUKOM.
3anuBKa obsacTen.

3anuBKa ¢ COPTUPOBKOM.

3anuBKa 1Mo pedpam.

3anuBKa ¢ 3aTpaBKOM.

[TpeoOpa3oBaHue KOOPAUHAT.

[IpeoOpazoBanre KOOPIAUHAT B ABYMEPHON CUCTEME .
[IpeoOpa3zoBanms B TPEXMEPHOM CHCTEME KOOPIUHAT .
Buael npoekuuii .

[IepcrieKTMBHBIE TPOEKIINH.

KocoyroabsHble npoekuuu.

AKCOHOMETpUYECKas MPOCKIUA.

IIpumepbI BONPOCOB K KOHTPOJbLHOMY onpocy nocJe 10-id jekuumu:

[TocTpoeHue mpoeKIuii TpeXMEpHBIX 0OBEKTOB.
3aTeHeHue OTPE3Ka MIOCKOCTBIO.

CMONEHCKNA
( @nIInAn
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3. Ouepku.
4. VYnaneHue 3aTeHAEMBIX pedep .
5. AJTOpUTMBI apalIeIbHOU 00paOOTKH.
6. IloctpoeHue ceueHus 0OBEKTa
7.  KonmupoBanue u cxaTue HHGOPMAITIH.
8. PacrpoBsie popmarsl.
9. Bekropubie popMmaThI.
10. PactpoBble aJIrOpUTMBI

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY ONpocy nocje 14-if pexnum:
®pakransl. 3D-Moaenu.
Kpusslie u noBepxHoctu CrutaiiHbl
®dopmatsl Tpaduueckux (aitnos.
CucTembl LIBETOB.
OCHOBHBIE TIOHATHS TPEXMEPHOU rpaduKH.
Ucnons3oBanue ¢pynkuunit BIOS s paboTsl ¢ BUeoagantepaMue
Peanuzamus anmapaTHbIX MOYJIeH rpadudecKON CUCTEMBI.
0O0630p pa3MyYHBIX IPpaUIECKUX POrPaAMM.
Knaccudukanms n3o0paxenuii 1 mpeoOpa3oBaHUs

e A Al

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONpocy nocJe 17-i jekuum:
Bsenenue B OpenGL.
OpenGL.
Ocsemenne OpenGL.
TekcTypupoBaHue.
Beenenue B menepsl.
GLSL.
[Ipunoxenne ¢ GLSL.
VBO.
VAO u Hallo’)KEHHE TEKCTYpP C UCIIOJIb30BAaHUEM LIEHIEPOB.
3arpy3Ka MOJIEIICH.
Ocgemienue B mieiepax.
Penvednoe TekcTypupoBaHue.

._
SOXAANN R DD~

r—n»—m
N —

IIpuMepsbl airopuTMa CaMOCTOATEIbHOI PadoThI M0 3aKPeIVIEHNI0 MAaTePHUaJIa 10 TeMaTHKe
JIEKIIUOHHBIX 3aHATHIA:

B xone uzyuenus aucuuruinasl «[IporpaMMmupoBaHie KOMIBIOTEPHOU IpadUKM» CTYIEHTHI MOTYT
MOCEIIATh ayTUTOPHbIEC 3aHATHS (JEKIMH, Ta00paTOpHbIEC 3aHATHA, KOHCYNbTAuN). OCOOCHHOCTD H3yde-
HUs nucuuIuiHebl «KoMmbroTepHas rpaguka» COCTOMT B BBIITOJIHEHUU KOMILIEKca J1a00paTopHbIX pador,
IJIaBHOM 3aJjaueil KOTOPOTO SBJISIETCS MOJy4YeHNE HAaBBIKOB CAMOCTOSTEIbHOM pabOThl HA KOMITBIOTEpax ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX MpOTrpamM, MpeAHa3HAYEHHBIX ISl pelIeHHs ompeje-
JIEHHOTO Kpyra NpoeCCHOHANBHBIX 3a7a4.

Baxknoe MecTo B OBJialeHUU TeM JAHHOW JUCIMILIUHBI OTBOJUTCS CAMOCTOATEIbHONU padoTe, mpu
3TOM BO BpeMs ayJAUTOPHBIX 3aHATHIA MOTYT OBITH pacCCMOTpPEHBI U NMPOpPadOTaHbl HauboJee BaXKHBIC U
TPYJIHBIE BOIIPOCHI O TOM WJIM MHOM TeMe NUCLUUIUIMHBI, @ 00Jee JIErKue BOIMPOChl MOTYT OBITh U3Y4EHbI
CTYACHTaMU CaMOCTOATCIIBHO.

Huxe mnepeunciensl mpeqHa3HAYeHHbIE MJIS CAMOCTOSTEIBHOTO H3Y4YEHHS CTYAEHTAaMU OYHOMU
(bOpMBI 06yquI/1;1 TC BOIPOCHI U3 JICKIUOHHBIX TEM, KOTOPLIC BO BPEMA NPOBCACHUSA ayAUTOPHBIX 3aHA-
TUN U3y4aloTCs HEJOCTATOYHO UITU U3yYEHUE KOTOPBIX HOCUT 0030pHBIN XapakTep.

9
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Meroauka 3aKperieHds] MaTepUasoB JIEKIIMOHHbIX 3aHATuH 1.1-1.17:
3akperuieHre 3HaHUK B 00JIACTH JaHHOW IUCIMIUIMHBI — SBJSIETCS pa3paboTKa rpauuecKoro peaak-
TOpa:

1.  OtobpaxeHne NPOCTPAHCTBA MOIb30BATEIS.

[Ipu popmupoBaHuM HM300paxKeHHe C HCIOIb30BAHHEM CPEJICTB KOMIIBIOTEPHON TEXHUKH BeChbMa
YacTO PEIIAIOTCS JIBE B3aMMOCBSA3aHHBIC 33/1a4M: -  IIEPEHECCHHE Ha MAIIMHHBIA HOCUTENb rpaduyde-
CKOI1 nH(poOpMaLMK ¢ HOCUTENS MoJib30BaTens (MpU BBOJE); -  MEPEHECEHHE Ha HOCUTENb MOJIb30BaTe-
151 rpadudeckoit HHGOpPMAIIMM ¢ MAIIMHHOTO HOCHUTENs (IpU BhIBOAE). B obmiem citydae, npu perieHuu
3THUX 3aj]a4, HEOOXOIUMO YCTAHOBUTH COOTBETCTBHE, C OJIHOM CTOPOHBI, MEX]Y BbIACIECHHBIM y4aCTKOM
Ha HOCHUTEJIE MOJIb30BaTENs U, C JPYTOM CTOPOHBI, 33JaHHBIM Y4aCTKOM MAIIMHHOTO HocuTens. JlaHHble
3a/1a4d, B KOHEUHOM CYETe, CBOJSITCS K pacyeTy KOOPAMHAT TOYKM HAa MAalIMHHOM HOCHUTEJIE Ha OCHOBa-
HUM €€ KOOpIMHAT Ha HOCUTEJE NOIb30BaTeNs U HA000POT.

2. Pacuér nonp30BaTENbCKUN U MAIIMHHBIX KOOP/IMHAT.

OTtobOpakaeMblif y4aCTOK HOCUTEIS TI0JIb30BATENS MOKET MPEJICTABIATH COOON HEKOTOPHIA y4acTOK
00II1ero MpoCcTpaHCTBa HOCUTENS, UMEIONTUi (hOpMy B BHJIE TIPSIMOYTOJIBHUKA (TI0JIb30BATEIHCKOE OKHO)
C TIapamMeTpaMH, 33aJal0IMU KOOPAWHATHI €ro JIEBOW HMKHEH (XITH, yITH) U MpaBOW BepXHel (XIMB, YIIB,)
ToueK.. MalMHHOEe OKHO MOXET OBITh TaKXe MPEICTAaBIECHO Yepe3 KOOpAUHATHI JIEBOM HMKHEH(XMH,
YMH) U IPaBOil BepxHEH (XMB, yMB,)

. s cimydast mepexoa OT HOCUTENIS M0JIb30BATENS K MAIIMHHOMY HOCHUTEIO:

- Ax, Ay —macmra6sl o koopauHaram X U Y, COOTBETCTBEHHO;

- Bx, By - cmenienus no koopauHataM X U Y, COOTBETCTBEHHO.

Jlis ciiydast mepexoaa OT MAIUMHHOTO HOCUTENSL K HOCHUTEIO M0JIb30BaTENs:

- Cx, Cy —macmtadsl mo koopauHatam X 1 Y, COOTBETCTBEHHO;

- Dx, Dy - cmemienus nmo koopanHataMm X U Y, COOTBETCTBEHHO. 3a7ada 0TOOpakeHUs KOOPIH-
HAT MOXET OBbITh YCIIO)KHEHA JIOTIOJHUTENbHBIMU TPEOOBAaHUSIMHU.

[Tpu oTOoOpakeHNH Ha MAIIMHHBIA HOCUTENb TAKUMHU TPEOOBAHUSMH MOTYT OBITh: -  TPEAYCMOT-
peTh KpOMKY 1Mo Kpasim skpana (h); -  o0ecrneuynTh MaKCHUMalbHOE MCITOJIb30BAHUE BBIICICHHOM TLIO-
a1 KPaHa; -  MCIOJIb30BaTh OJMHAKOBBIE MACIITAObI IO KOOPAMHATHBIM OocsM X,Y; - HM300paxe-
HUE MTOMECTUTH 110 HEHTPY BbleIeHHOro okHa. Co3/laHne KpOMKH 1o nepudepun 3KkpaHa odecrieunBaeT-
Csl 32 CUET KOPPEKIMHM IapaMeTpOB 3KPaHHOTO OKHa! D¢ dexkTrBHOE HCIIONB30BAHMS BBIICICHHON
IJIOUIA/IM OKHA Ha SKpaHE MOXKET ObITh 00ECIEYeHO 3a CUET TOr0, YTO BMECTO MCIOJIb30BaHUs rabapuToB
OKHa B IOJIb30BAaTEIHCKOM MPOCTPAHCTBE CIIEAYET UCIOJIb30BaTh rabapuThl UMEIOLIETOCS B 3TOM OKHE
rpaguIecKOro N300paKEHUsI, T.€. €r0 IKCTPEeMaJIbHbIC 3HaUeHUs 1Mo KoopauHate X u Y. B aTom ciydae
MaciTaObl O OCSIM KOOPAMHAT PACCUUTHIBAIOTCS CIETYIOIUM 00pa3oM:

Jl11g ynoBieTBOpeHus TpeOoBaHUs 00ecieueHusl OJUHAKOBOr0 MaciiTada mo KOOpAMHATHBIM OCSIM,
HE00X0AUMO 3TOT MacmTad M B3aTh Kak: M=min(Mx, My). OOecrnieueHus! IEHTPOBKU H300paKEHUS
Ha HKpaHe MpeArnosaraer:

- paccuer IOJIOKEHUS LIEHTPa MAIIMHHOTO OKHA YMII, XMII;

- paccuer MOJIOKEHHUs EHTPOB U300paKEeHUsI YUL], XUI.

3.  Anroputr™msl TeHEpUpPOBaHUS JIMHUH.

[Ipu dopmupoBanuu 000N JTUHUU TPEIBIBISIIOTCS CIEAYIOIINE OYEBHIHbIE TpPEOOBaHUSA: -
JIMHUS J10JDKHA HAUYMHATBCS U 3aKaHYMBATHCS B 33JIaHHBIX TOYKAX; - KOHTPACTHOCTb U SIPKOCTb BIOJIb
BCel JUIMHBI (OPMUPYEMON JTUHUM JOJDKHBI ObITh OJMHAKOBBIMU M HE 3aBUCETh OT KPYTH3HBI U JUIMHBI
JUHUK; - HE0O0XOAUMO OTpPaXkaTh XapakTep JUHUU (OTPE3KU MPSIMOM JOJKHBI OBITh MPSIMBIMU, (POPMHU-
pyeMble IyTd JOJKHBI UMETh (OpMYy IYTH U T. A.); -  (OPMHUPOBAHUE OTIEIbHBIX TOYEK JOJKHO BBI-
MIOJIHATHCS ¢ MUHUMAJIBHBIMU 3aTpaTaMu BPEMEHM, TaK KaK KOJIMYECTBO TOYEK, TaK MPAaBUIIO, JOCTATOUHO
Benunko. He Bce mepeuncienHnble TpeOOBaHMs MOTYT ObITh BBINOIHEHBI. M3-3a MpUHIMIHAIBHBIX 0COOEH-
HOCTEH cpencTB rpaduueckoro BBOJA-BbIBO/A, HOCUTENb, HA KOTOPOM (OPMHUPYETCS WM ¢ KOTOPOTO
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cuMThIBaeTcs rpaduueckas nHdopManus, pacCMaTpUBAaeTCS B BUJE MATPHUIbI JUCKPETHBIX AJIEMEHTOB,
HA3bIBAEMBIX MHKCEJIaMHU, BU3yaJbHbIE IapaMeTpbl (IPKOCThb, LIBETHOCTh U T.II.) KOTOPBIX MOT'YT H3Me-
HATbCA. [loaToMy hopMupyeMble TUHUH, CTPOTO TOBOPS, HE MOT'YT HAYMHATHCS U 3aKAHYUBATHCS TOYHO
B MaTEeMaTUYEeCKH OIpEeNIEHHBIX TOUKax Hocutensd. Omuoka 1mosoxeHus: GopMUPYEMBIX TOUYEK OMpese-
JSieTCsl YPOBHEM JUCKPETHU3AIMK UM KOJMYECTBOM JMCKPETHBIX TOYEK, Ha KOTOpOe pa3OuBaeTcsi HOCH-
Tenb. MakcuMalbHasl MOTPEMIHOCTD MOJIOKEHHSI TOUKHU OIPENEIAETCS ILAaroM MeXAy ABYMs COCEIHHMU
MAKCEIaMH.

4. T'enepupoBaHME OTPE3Ka NPIMON.

I'enepupoBanne oTpe3ka NPSMOM OCYIIECTBISETCS TOYKA 3a TOYKOW, HA4YWMHAs OT 3aJaHHOU
HavanbHOH Touku. [Ipu popmMupoBaHUN OYEpeHONW TOUKH HCHOIB3YETCs] XapaKTep U3MEHEHUs ee KOop-
JIUHAT, ONPEEIAEMbId MOJOKEHUEM KOHEUHOW TOYKH OTHOCHTEIBHO HAa4aIbHON TOUKU. DopMupyemblie
KOOPAMHATHl OYEPEIHON TOUKH ONMpPEIEINISIOTCS 32 CYeT MOIU(PUKAIUN KOOPIUHAT MPEIbIIyied TOUKH.
OpHa KoOpIMHATA UCTIOIB3YETCA KaK apryMeHT U €€ MOAM(HUKAIUS BCET/1a OAMHAKOBO U PaBHO €IUHUIIE.
V3MeHeHne BTOPOM KOOPAMHATHI OCYIIECTBIISAETCS TaKUM 00pa3oM, YTOOBI ouepeaHas TOYKa uMmelsa Obl
MOJIOXKEHHE, HanboJsiee OJIU3KOe 10 OTHOUICHUIO K MOJIO0XKEHHUI0, PACCYHUTAHHOMY Ha OCHOBAaHUH aHAJIUTHU-
yeckol 3aBUcHMOCTH. OTpe3ok mpsMoil 3ajaeTcss HadanbHOM Toukodl T1 ¢ xoopaunaramu x1,yl u ko-
HeuHOU Toukou T2 ¢ koopauHatamu x2,y2.

5.  @opMupoBaHUE AYTU OKPYKHOCTH.

JlaHHbIN anroput™ obecrieurnBaeT GOPMUPOBAHUE TYTU OKPY>KHOCTH C IEHTPOM B Hadajie KOOp.u-
HaT, PacIlOIOKEHHON B TIEpBOM KBajpaHTe. Mcronb3ys 3epKajbHOE 0TOOpa’keHHE OTHOCHTEIBHO KOOP-
JUHATHOM OCH, MOXXHO HA OCHOBAHHH IYyTH, C(OPMHUPOBAHHOM Ui MEPBOro KBAaApaHTA, IOTYYHUTh
n300pakeHNe OKPY)KHOCTH BO BCEX OCTAJbHBIX KBaJpaHTAX.

[Tpu hopmupoBaHUM JYrH OKPYKHOCTU MHUKCEN, KOTOPBIM JOHKEH ObITh MCIIONB30BaH B KaUeCTBE
CIIeAyIOIeH TOUKH (POpMUPYEMOI OKPYKHOCTH, BBIOMpPACTCS U3 TPEX BO3MOXKHBIX MPETEHICHTOB, H €ro
KOOPJMHATHI PACCUUTHIBAIOTCS 32 CUET MPUPAIICHUS KOOPAUHAT MPEAbIayIIe HailieHHON Touku. Tpems
TOYKAMHU-TIPETEHACHTAMU SIBJIIOTCS TOPU3OHTAIbHAS, JUATOHAJIbHAS U BEepTUKaIbHas Touku (Puc. 2.2-2),
13 KOTOPBIX BBIOUpAETCsl Ta, KOTOpasi OJIMKe BCEro HaXOJUTCS OT paCYeTHON OKPY>KHOCTH.

OueHOYHbIE CPe/ICTBA IS IPOMEKYTOYHON aTTEeCTALNH:
IIpumMepbl BONPOCOB K 3K3aMeHY MO IMCIUIIHHE:
OCHOBHBIE TIOHSATHUS KOMITBIOTEPHOU I'paduKu.

OO6nacTi MpUMEHEHUST MAITMHHOW rpaduKH.

Cranpmaptsl B 061acTi pa3paboTKu rpauyeckux CUCTEM.
GKS.

I'paduueckoe sapo, CErMeHTHI, AaTPUOYTHI.

TexHu4eckre cpecTBa KOMIBIOTEPHON TpaduKy.
I'paduueckue aganrepsl.

['padpraeckue mporeccopsl, anmapaTHas peanu3aius rpapuaeckux yHKITUH.
[Tonsatue xoHBeHEpOB BBOJIA U BBIBOJIA rpaduuecKoil HH(OpMAIIH.
CucreMbl KOOpJMHAT.

AddunHbIe TPpEeoOpazoBaHMs U BCIOMOTaTeIbHBIE aJITOPUTMBI.
AddunabIe Tpeobpa3zoBanus U poenupoBanue B 3D.
OTtoOpaskeHre IPOCTPAHCTBA TIOIB30BATEIS.

Pacuér nmosib30BaTeNbCKU M MAITMHHBIX KOOPAUHAT.
ANTOpUTMBI TeHEPUPOBAHUS JTUHUH.

['enepupoBaHue oTpe3Ka MPSIMOil.

DopMHUpPOBaHUE IYyTU OKPYKHOCTH.

Kpussie besbe .

JIBymepHOE OTCeUYeHueE.

,_
SOXAANN R DD~
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

OTtceuenue NpSIMOYTOJIbHBIM OKHOM .

OtceueHune BBITYKIBIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BEIMYKIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBITYKIBIM MHOTOYTOJIbHUKOM.
Kpugeie besbe.

JIBymepHOE OTCEeUYEeHHE.

OTtceuenune NpIMOYTOJIbHBIM OKHOM.

OtceueHune BBITYKIBIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BHIMYKIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBITYKIBIM MHOTOYTOJIbHUKOM.
3anuBKa obyacTeil.

3anuBKa ¢ COPTUPOBKOM.

3anuBKa 1Mo pedpam.

3anuBKa ¢ 3aTpaBKOM.

[TpeobpazoBanre KOOpAUHAT.

[IpeoOpazoBaHre KOOPIAUHAT B ABYMEPHOW CUCTEME .
[IpeoOpa3zoBanms B TPEXMEPHOM CHCTEME KOOPIUHAT .
Buael npoekuuii .

[lepcrieKTHBHBIE TPOEKIINH.

KocoyroabsHblie npoekuuu.

AKCcOHOMeTprYecKasi MPOEKIHS.

[TocTpoeHue mpoeKIuii TpeXMEpHBIX 0OBEKTOB.
3aTreHeHue oTpe3Ka MI0CKOCTHIO.

Ouepku.

VY naneHue 3aTeHsIeMbIX pedep .

ANTOpUTMBI MapajuIeIbHON 00paboTKH.

[TocTpoenue ceueHus 00beKTa

Koaupoanue u cxxarue nuapopmarum.

PactpoBsie popmarsl.

BekrtopHsbie opmarsl.

PacTtpoBbie airopuT™MBbI

®pakransl. 3D-mMozaeny.

Kpuseie u moBepxHoctu CriytaliHbl

®opmartsl rpadudeckux (pansos.

CucTeMEI IIBETOB.

OCHOBHBIE TIOHATHUS TPEXMEPHON TpaduKy.
Ucnonb3zoBanue Gpynkiuit BIOS mys paboTel ¢ BUeoaganTepamme
Peanuzanus anmapaTHbIx MOAYJEH Tpa@UueCKOi CUCTEMBI.
00630p pa3nuUHBIX TpadUIECKUX TPOTPaAMM.
Knaccudukanus nzo0paxenuit 1 npeodpazoBaHus
Brenenne B OpenGL.

OpenGL.

Ocgenienue OpenGL.

TekcrypupoBaHue.

BBenenue B menaepsl.

GLSL.

[Tpunoxenune ¢ GLSL.

VBO.

VAO u HalloeHHe TEKCTYpP C UCIIOIb30BaHUEM IIEHIEPOB.
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CMONEHCKNA
( DUITNA

69. 3arpyska MOJeJeH.
70. OcseuieHue B weiaepax.
71. PennedHOE TEKCTYpUpPOBAHHUE.

B ¢dwunmane ucnonb3yercs cucreMa ¢ TPAIWIIMOHHOM IIKAJION OLIEHOK — "oTimuHO", "Xopormio",
"yIOBIETBOPUTENLHO", "HEYNOBIETBOPUTENLHO", "3auTeH0", "He 3a4uTeHo" (Hanee - MATHOAITBHAS CH-

cTema).

dopMa NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIEH TUCHUILINHE — IK3aMeH B 5-M ceMecTpe.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HITY MOU ot 14 mas 2012 roma Ne 11-23):

OueHka
10 AUCIH-
[UIAHE

Kpurepuu onieHku pe3ynbTaToB
0Oy4eHHS IO TUCIIUILIAHE

«OTIUYHOY/
«3a4TEHO
(OTIM4HO)»/
«3a4TECHOY

BrictaBnsercs obydaromemycsi, 0OHapyHUBIIEMY BCECTOPOHHEE, CHCTEMAaTUUYECKOE U
ri1y0OKO€ 3HaHUE MaTepUAIOB U3yYCHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATD
3alaHus, TPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIMI OCHOBHYIO U 3HAKOMBIN C JI0-
NOJTHUTEIBHOM JTUTEepaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTU B MOHUMAHUU, U3JI0KEHUHU U UCIIONIb30BaHUH
MaTepHajOB M3Y4YEHHOW AMCLUMUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
npockl Omiera, HO UM Ha JIOTIOJHUTENbHBIE BOMPOCHI B paMKax paboyeil mporpammbl
JUCLUIUIMHBL, IPAaBUIBLHO BBINOJIHMBILIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo IUCLu-
IUTMHE BBICTABIIAIOTCS 00YyYaroeMycsi C Y4ETOM pe3yIbTaTOB TEKYIIETO0 KOHTPOJIS.
Komnerennun, 3akpernyiéHHble 3a AMCUUIUIMHON, chOpMUPOBAHBI Ha YPOBHE — «3Ta-
JIOHHBII.

«Xopouoy»/
«3a4TCHO
(xoporo)y»/
«3a4TCHO»

BricTaBisiercs oOydaromeMycs, 0OHapy>KUBIIEMY TOJIHOE 3HAHHE MaTepuaja U3ydeH-
HOM JMCIUIUIMHBI, YCIICIITHO BBIMOJHAIOIIEMY MPETYCMOTPEHHBIC 3a1aHUs, YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO pabodell MporpaMMoil JAUCIUILINHBL
MOKAa3aBIIEMY CUCTEMAaTUUYECKUN XapaKTep 3HAHUHW MO TUCHUIUIMHE, OTBETHUBIIEMY Ha
BCE BOMPOCHI OWJIETa, MPABUILHO BBIMOJTHUBINUN MPAKTUYECKOE 3aJaHUE, HO JOIY-
CTUBIIWN TIPHU 3TOM HEMPHUHIUIIHATbHBIC OMMOKK. OIIeHKa M0 TUCIHUIUIMHE BBICTABIISI-
I0TCsL 00yUaromeMycst ¢ y4€TOM Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.

KoMmerennuu, 3akperui€éHHbIe 3a AUCIHUIUIMHON, CPOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«YJIOBJIETBO-
PHUTEIBHO»/
«3aUTEHO
(ymoBneTBo-
PHUTETBHO)»/
«324TEHOY

BricTaBnsercs obyuaromeMycsi, OOHapy>KUBIIEMY 3HaAaHUE MaTepualia U3y4YeHHOU TuC-
[UIUTMHBI B 00beMe, HEOOXOJMMOM JUTsl TajbHeiIeld yaeObl U MPpeACTosIIeH paboTh
o mpodeccuu, CIpaBIISIFONIEMYCS C BBITTOJTHECHUEM 3aJIaHU, 3HAKOMOMY C OCHOBHOM
JUTEPaTypOid, pEeKOMEHI0BAaHHOH padoueil mporpaMMol TUCIMILIMHBI; JONYCTHBIIEMY
MOTPEITHOCTh B OTBETE HA TEOPETUUYECKHE BOMPOCHI W/WIJIM MPU BBHITOTHCHUH TPAKTH-
YeCKUX 3aJaHuii, HO OOJNagaronieMy HEOOXOIUMBIMH 3HAHUSMU I UX YCTPAHCHUS
MO PYKOBOJICTBOM TIPETOJaBaTess, JUOO HEMPaBUILHO BBITTOJHHUBIIEMY MpaKTHYE-
CKO€ 3aJ[aHue, HO 10 YKa3aHUIO MPEToJaBaTelis BEIIOTHUBIIEMY APYTUe TPAKTHICCKHE
3aJIaHusI U3 TOTO JK€ pasjiena TUCIHUIUIAHEL..

Komrmierenium, 3akperi€éHHbIe 32 JUCIUILTUHONW, COPMUPOBAHEI HA YPOBHE — «IIOPO-
TOBBIN.

«HEYOBJIC-
TBOPHUTEIIb-
HOY»/ HE 3a-
YTEHO

BricTaBnsercs oOyuaromemycs, 0OHapyKUBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMUIX OC-
HOBHOI'O MaTcpualia I/I3y‘-IeHHOﬁ JAUCHUIINIMHBI, OOMYCTUBLICMY MNPUHIUIIHNAIBHBIC
OIMOKY B BBHITIOJHEHNUH 3a/IaHUI, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OMiIeTa M JOTOJ-
HUTCJIbHBIC BOIIPOCHI U HCITPABUJIBHO BLIMNOJIHUBIICMY HNPAKTHYCCKOC 3aJaHUC (Hera-
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Ouenka Kputepuu oneHku pe3ynbTaToB
10 fucuu- 06yLI€HI/I}I 10 AU CHUITIIMHE
TUTHHE

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IIPAKTHUYECKOrO 3aJaHMsl HE SBJISETCA OJHO3HAYHOMN
INPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYJOBIETBOPUTEIbHO»). Kak mpaBuiio, oeHka
«HEYJIOBJIECTBOPUTEIHHO CTAaBUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOJOJKUTH 00yye-
HHUE 10 00pa3oBaTeIbHOM MporpamMme 0e3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruimHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaloneMycs ¢ yuéTom
PE3yJIBTaTOB TEKYLIETO KOHTPOJIA.

Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 3a TUCIMILIMHOMN, HE chOopMHU-
pPOBaHBbI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHHE

VYyeOHast ayaAuTOpHs Ui MPOBEACHUS 3aHATUH CEMUHAPCKOTO TUIA, TPYNIOBBIX U WHAUBUAYAIb-
HBIX KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS U TPOMEXYTOUHOM aTTecTalii, OCHAIIEHHAas:

- CIeUUAIM3UPOBAHHONW MeOENbI0; JOCKOH ayAMTOPHOM; NEMOHCTPAIMOHHBIM 000pYIOBaHUEM:
MEPCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAI[MOHAPHBIM) TIPOSKTOPOM.

VYyeOHast ayautopust ajsi 1a00paTOPHBIX pabOT, BBHIMOIHIEMbIX B KOMIIBIOTEPHOM KJIacce, OCHa-
LIICHHAS:

- CIICIMATM3UPOBAHHON MeOebI0; TOCKOW ayIUTOPHOM; MePCOHATBHBIMH KOMITBIOTEpAMHU C TIOJI-
KkimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

Jlnist mpoBeieHust 3aHATHH 1a00paTOPHOTO TUIA UCHOIB3YIOTCS CIIEUATM3UPOBAHHBIE TabopaTo-
puu: naboparopun b-209 u b-304 «Ilomemenne s caMOCTOSATEIBLHON pabOThl OOYJAFOIIMXCSI», PACIIO-
noxxeHHas 1o agpecy 214013, r. CMmoneHck, DHepreTudeckuil mp., A.1, 31aHue SHepreTH4ecKkoro NHCTH-
TyTa (JJabopaTtopHsbIid Koprryc Ne 2).

JlaGopatopun ocHameHbl 45-10 MECTaMu € MEPCOHATBLHBIMU KOMIIBIOTEPAMHU, C YCTaHOBIICHHBIM
HEOOXOMMBIM MPOTPAMMHBIX 00€CIICUYCHUEM.

Jlis caMOCTOATENbHOM paboThl 00YyYarOLMXCs MO AUCLUIUIMHE HCIOJIB3YEeTCs MOMEIICHUEe s
CaMOCTOSITENTbHON PabOThI 00YUYaIOMIUXCSl, OCHAIIIEHHOE:

- CIICNMAIU3UPOBAHHOM MEOENbIO; JOCKOW ayJIMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

IIporpamMmmHoe o0ecnieyenune

Onepannonnas cucrema OS Windows XP/7/8/10; oducubiii maketr Microsoft Office — misa paGoTet
Hax PIIJI u MmeTogndyeckum oOecIICUCHUEM K HEl;

Inkscape - 3TO BBICOKOKaUeCTBEHHBIH MPOQecCHOHATBHBIN HHCTPYMEHT JUIsl Pa0OTHI ¢ BEKTOPHOM
rpadukoit g Windows, Mac OS X u Linux. OH IMpOKO UCIOJIb3yeTCs JTOOUTEIIMU U MpodeccuoHa-
JaMH TI0 BCEMY MHPY JJIsi CO3JIaHHsI WIUTIOCTPAIM, UKOHOK, JIOTOTUIIOB, AMAarpamMM, KapT, a Takxke BeO-
rpadukH.

Gravit Designer - 310 OecruiatHOe MOJHO(YHKIIMOHAIBHOE MPUIIOKEHUE IS BEKTOPHOTO
rpaduveckoro au3aiina, koropoe padoraer Ha BCEX miardopmax.

InVision Studio — 6ecrmarusbiii MoutHbli nHCTpYMeHT Ul / UX nu3aitnepa, noctynHsiii Ha Mac u
Windows st co3anus Au3aiiHa MPUIIOKEHUH, CAUTOB U APYTUX ITU(PPOBBIX MPOJAYKTOB C MHTEPAKTHB-
HOCTBIO ¥ aHUMALIUEM.
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DELPHI 7.0/C++/C#/Python.
GIMP 2(cB0G0HO pacmpocTpaHsieMblil rpadudeckuii pegaktop) YkazanHoe [10 Bxoaur B nepe-
4yeHb uMetroterocs JumneH3nonHoro [0 dunnana MOU B r. CMoneHcke.
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8. OBECIIEYEHHME OBPA3OBATEJIBHOI'O NPOLHECCA JJIA JIUL C OI'PAHUYEHHDI-
MH BO3MOXKHOCTAMMU 310POBbSA U UTHBAJIN1OB

B xone peanuzanuy TUCHMILIMHBI HCIIOIB3YIOTCS CIIEAYIONINE JOMOJHUTEIbHBIE METOIbI 00yye-
HUS, TEKYIEro KOHTPOJSI YCIEBAEMOCTH U MPOMEXKYTOUHON aTTecTallui 0OydaroluXcsl B 3aBUCUMOCTH
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEH:

AJIS1 CJIenbIX M C1a00BUAAINX:

- JIeKUUU 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO KOMIIBIOTEpa
CO CHEeIUAIU3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIeYeHUEM;

- MACbMEHHBIE 3a/laHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CIELUAIM3UPOBAHHBIM ITPOrPaMMHBIM
o0ecrieueHrneM, WK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerienne He Mmeree 300 Jrokc;

- 17151 BBIIOJTHEHUS 3aJJaHUs TPU HEOOXOAUMOCTH MPEOCTaBISAETCS YBETUYUBAIOIIEE YCTPOHCTBO;
BO3MOYKHO TaK)Xe UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;

- MMUCbMEHHBIE 331aHUS OPOPMIISIIOTCS] YBETTUUEHHBIM IIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

AJIS TJIYXHX H CJIA00CIbIIIAMX:

- IEKIUU OPOPMIISIFOTCS B BHJIE€ DJIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 33aJJaHMsI BBIMOJHAIOTCS Ha KOMIIBIOTEpPE B MUCBMEHHOM (hopme;

- 9K3aMeH U 3a4€T MPOBOJATCS B MUCbMEHHOH (popMe Ha KOMIBIOTEPE; BO3MOKHO MPOBEICHUE B
dbopMe TecTHpOBaHUS.

JJIs1 JIMI ¢ HAPYIIeHUsIMU ONIOPHO-IBUIaTeIbHOI0 annapara:

- JIeKUUU 0(POPMIISIOTCS B BHJIE AJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MTOMOILBIO KOMIIBIOTEpa
CO CHEeIUAIU3UPOBAHHBIM ITPOIPAMMHBIM 00€CTIeYeHUEM;

- IACbMEHHBIE 3a/laHUs BBINOIHIIOTCS Ha KOMIBIOTEPE CO CIELUATM3UPOBAHHBIM ITPOrPaMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MHUCbMEHHOW (opme Ha
KOMITBIOTEPE;

- HCTIOJNIb3YeTCs crenuaibHas yueOHas ayauropus ais iun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHEpreTU4ecKuil np-a, 1.1, 3/1aHre YHEPreTUHYeCKOro uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMUMOCTH MpeTyCMaTPUBAETCS YBEIHUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponienypa mpoBeneHHs MPOMEKYTOYHON arTecTaluy JUis OOy4aroIUXCsl yCTaHAaBIUBAaeTCA C
y4€TOM UX HUHIUBUAYAIbHBIX IMCHUX0pU3NYECKUX ocobeHHocTeil. [IpomexyTodyHasi arTecTalusi MOXET
IIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipu npoBeaeHMM MPOLENYpPbl OLICHUBAHUS PE3YAbTaTOB O0Oy4YeHHUs MpeaycMaTpuBaeTCs
UCTOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOJUMBIX B CBS3H C WMHIMBHIYaJIbHBIMH OCOOCHHOCTSAMU
oOyJaromuxcsi. ITU CpelcTBa MOTYT OBbITh MpPENOCTaBIEHbl (UINAIOM, WM MOTYT HCIOJIb30BaThCs
COOCTBEHHBIEC TEXHUUECKUE CPEJICTBA.

[TpoBenenue mpolenypbl OIEHUBAHUS PE3YIbTATOB OOYUEHHS JIOMYCKAETCS C HCIOJIb30BAaHUEM
JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA.

OGecnieunBaeTcs A0CTYN K HHPOPMANMOHHBIM U OubauorpaguyeckuMm pecypcam B cetu UH-
TepHeT Ui KaXJ0ro odyuaromierocs B (hopMax, aJanTUPOBAHHBIX K OTPAaHMUYCHHUSM HX 30POBbS M BOC-
pUsATUS UHPOPMAIUH:

JJIS1 CJIeNBbIX M CJ1a00BHISIIINX:
- B IeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
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- B popme ayauodaiina.
AJSA TJIYXHX M c1a00CcabIIIAIMX:
- B Ie4aTtHou popme;
- B (hopMe 3JEKTPOHHOTO TJOKYMEHTA.
AJs1 00YYAIOLIUXCS ¢ HAPYIIEHUSIMH OMIOPHO-IBUTATEJbHOI0 anmnapara:
- B Ie4aTHoH popme;
- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;
- B (hopme ayanodaiina.

9. VYEBHO-METOJINYECKOE 1 HTHOOPMAIIMOHHOE OBECITEYEHUE
TACIATITAHBI

OcHoBHas IMTEpaTypa.

1. Tacanos, 2.B. IlpakTukym mo xommbloTepHO# rpaduke. I'padpuyeckuii pegakrop GIMP / D.B.
I'acanos, C.O. I'acanoBa. — M. : U3parensctBo Kuuroxen, 2013. — Y. 2. — 156 c. : un. — (CBobogHOE
nporpaMmmHoe obOecrieuenue). — ISBN 978-5-9659-0094—-7 ; To ke [DneKTpoHHBIA pecypc]. —
URL:http://biblioclub.ru/index.php?page=book&id=230534 .

2. Ilepemutuna, T.O. Kommbiorepnas rpaduka : yduebHoe mocodbue / T.O. Ilepemutuna ;
MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit ®epepaumu, Tomckuii I'ocynapcTBeHHBIN
Yuusepcurer Cucrem Ynpasienus u Pagnosnexkrponuku (TYCVYP). — Tomck : Dnp Konrtent, 2012. —
144 c. : wr.,tabm., cxem. — ISBN 978-5-4332-0077-7 ; To xe [DnektponHsii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=208688 .

JlonoaHUTeIbLHASA JUTEpPaTypa.
1. Asepun B.H. Komnberorepnas rpaduka: Yueonuk / B.H. ABepun. — M.: Academia, 2016. — 304 c.
2. bonpmakoB B.I1. Umxenepnas u xommbiotepHas rpaguka / B.II. bonsmakos. — CII6.: BHYV,
2013.-288 c.
3. Hertsapes B.M. Unxenepnas u komnbiotepHas rpaduka / B.M. [lerrsapes, B.I1. 3aTeipHukoBa. —
M.: Academia, 2016. — 236 c.
4. JHonanen XepH, M. Ilaynun beilikep. Kommbiorepnas rpaguka u crangapr OpenGL. — Cno.:
Bunesamc, 2004
5. oesun Bonbd. OpenGL 4. 4361k meiinepos. Kuura penientoB. — M.: JIMK TIlpecc, 2015. 368 c.
6. 3anorosa JI.A. KomneroTepHas rpaduka. IneKTUBHBINA Kypc: YdueOHoe mocobue / JI.A. 3anorosa.
— M.: bunowm. JI3, 2009. — 213 c.
7. 3anorosa JI.A. Kommnberorepras rpaduka. DnektuBHbIi Kypc: [Ipaktukym / JI.A. 3anorosa. — M.:
bunowm. JI3, 2011. — 245 c.
8. JKypbenko II. A. Bce o xommberoTepHoii rpaduke. TpexmepHoe monenupoanue B Autodesk
Inventor / IT.A. XKyp6enko, H.I1. Anuena, JI.C. CenuenkoBa. — Mocksa: WJI, 2017. — 112 c.
9. Huxenepnas 3D xomnbrotepHas rpaduka / A.JI. Xeiidern u ap. — MockBa: MamuHoCTpoeHHE,
2016. —464 c.
10. Hmxenepnas 3D xommnbroTepHas rpaduka. YuedHoe nmocooue. — Mockpa: Hayka, 2014. — 464 c.
11.  Kowun Marypa, Pomxep Jlu. WebGL: nporpammupoBanue tpéxmepHoit rpapuku. — M.: IMK,
2015
12.  Kommbenn Mapk Kommbrorepnas rpaduka / Mapk Komnbemn. — M.: ACT, Lingua, Actpens,
2016. —384 c.
13.  ®pencuc Xt OpenGL. [IporpammupoBanue koMnbsioTepHoi rpaduku. — Cno.: [Turep, 2002
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Cnncok aBTOPCKHX MeTOAUYECKHUX Pa3padoToK.

Mertoauyeckre ykazaHHs [0 TpOBeAeHUIO jabopartopHbix pador: MAJIAIIEHKOBA U.B..
Meroandeckue yka3zaHus K JabopatopHbiM pabotam 1o Kypcy «KowmmbrorepHas rpaduka» /
N.B.Manamenkosa, E.A.Ilankparoa.— Cmonenck: 'OY BIIO CO MOU(TY), 2011.-28 C

18



Hanpasnenue noocomosxu 09.03.01 «Hnpopmamura u guluuciumenvHas mexHuKa»

CMONEHCKNA
( DUITNA

Ilpoghune « Boiuucaiumenvhvie Mawunbl, KOMNIEKCbL, CUCTEMbL U CEMUY AN \
PIIJ/[ F1.B.01 «IIpocpammuposarue KOMNbIOMeEPHOU cpapuriy MBM_)
JIUCT PETUCTPAIIUN NBMEHEHUU
Howmepa crpanuig
Ho- Bcero Hara
Me aHHY Haumenosanue IHommuce, ©.1.0.
p cTpa- ’ BHECEHUS U3- Jlata
m3me | 13MC | 3aMe Hy I 1 Ne TOKyMEHTa, | BHECLIETO M3MEHE-
Me- | Me- | HO- | nmpo | HHIB ., MCHEHUS B BBCJICHUS M3-
MeHe BBOJIAIIIETO HUSI B JaHHBIN K- .
HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIH DK- MEHEHUS
HE- HM3MEHEHHUS 3EMIUIAP
ans | HBIX | HBIX BaHH | MCHTC 3EMILLIP
bIX
1 2 3 4 5 6 7 8 9 10

19



