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1. EJIX U 3AJAYN 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 U3YUYECHUIO TPUHIIMIIOB CO3/1aHusl U 00pabOTKU N300paskeHH ¢ 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, OCOOCHHOCTEH 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 HHTEpPercHOW TpaduKku MO pa3IMYHBIE pa3pericHUs
9KpaHa; co3/laHue rpauyeckux TOKYMEHTOB B IpOrpaMMax IOATOTOBKH pPacTPOBBIX H300paske-
HUH; co3/laHue rpaguueckux TOKYMEHTOB B MpPOrpaMMax MOATOTOBKU BEKTOPHBIX M300pa’keHUI;
pHCOBaHHE aHMMAI[MOHHBIX TOCIEIOBATEIHOCTEH U PACKaaPOBOK; U3YYUTh MpPaBUIIA MEPCIEKTHU-
BbI, KOJIODUCTUKH, KOMIIO3UIIMH, CBETOTEHH U M300pakeHus1 00beMa; 03HAKOMJIEHHE C TPEeOOBaHH-
MU IIEJICBBIX ONEPALMOHHBIX CHCTEM U IUIATPOPM K MHUKTOrpaMMaM M 3JIEMEHTaM YIpPaBICHHS,
U3Yy4UTh OOLIME MPUHLUIBI aHUMALIUH, ITPaBHUJIa TUIIOTPa(CKOro HaOOPa TEKCTA U BEPCTKHU.

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 JUCIUTLTMHON.

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 TUCIUIUTMHBI HApaBIeHO Ha (POPMUPOBAHHE SJIEMEHTOB CIIEIYIOIUX KOMIICTCH-
uuii B coorBercTBUU ¢ PI'OC BO 1 OIl BO 1o ganHOMY HanpaBJIEHUIO MOATOTOBKHU:
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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
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Conep:xanue TMCUMILIAHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COACPKAHHUE

1 JIEKIIUOHHBIE 3aHATUs 17 mT. mo 2 4Jaca:

1.1  OcnoBuble ToHATHA. OOnacTy puMeHEeHUsT MamuHHON Tpaduku. CrtaHmapTsl B 00J1acTH
pazpabotkurpapudeckux cuctem. GKS. I'paduueckoe a1po, cerMeHThl, aTpHOyTHI

1.2 Texuuueckue cpencrtBa KoMibioTepHOU Tpaduku. ['padmueckue agantepsl ['paduyeckue
IPOIIECCOpHI, amnmnapaTHas peanusanus rpaguueckux ¢yHkuuid. [loHsTue KoHBeilepoB BBOjAA U
BBIBO/Ia Ipadudeckoit nHpopmaruu. CucTeMbl KOOpIMHAT.

1.3 Addunnbie npeoOpa3oBaHUs U BCIIOMOTaTENIbHBIE AITOPUTMBL. Ad¢uHHBIE TpeodpazoBa-
HUS ¥ ipoenpoBanue B 3D.

1.4 OtobpaxkeHUEe MPOCTPAHCTBA MOJIb30BaTENs. PacuéT monp30BaTeNbCKUA U MAITMHHBIX KO-
OpAWHAT. AJITOPUTMBI T€HEPUPOBAHUS JTUHUM.

1.5 TI'enepupoBanue oTpe3ka npsamoi. @opmMupoBaHue Jyru OKPYKHOCTH.

1.6 Kpussie be3be . /IBymepHoe orcedueHne. OTcedeHre MpsMOYTroIbHBIM OKHOM . OTceueHne
BBIMYKJIBIM MHOTOYTOJIbHBIM OKHOM. OrmpezeneHue BBIMTYKIOCTH MHOrOyrojibHuKa. OTcedeHue
HEBBITYKJIBIM MHOT'OYTOJTEHUKOM.

1.7 3anuBka oOmacTteii . 3aIMBKa ¢ COPTUPOBKOM. 3alIMBKa 1O pedpam. 3aIrBKa C 3aTPaBKOMH .
1.8 TIIpeobpazoBanue xoopaunar . [Ipeobpa3oBanue koopauHat B IByMepHOH cucteme . [Ipe-
o0pa3oBaHUs B TPEXMEPHOM cucTeMe KOOPAMHAT .

1.9 Bwugsl npoekuuii . [lepciektuBHble npoekiuu . KocoyronbHbele Npoekuuu. AKCOHOMETPH-
yeckasi IpOeKIus .

1.10 TloctpoeHue nmpoekuuii TpeXMEPHBIX 0OBEKTOB . 3aTeHEHHE OTPEe3Ka MIOCKOCTHI0. OuepKH.
VYV nanenue 3aTeHsIeMbIX pedep .

1.11 Anroputmsl mapauienbHoit 00padoTku. [locTpoeHue ceueHust ooObexTa

1.12 Komupomanue u cxatue uHbopmaruu. PactpoBeie hopmarsl. BekTopHbie hopMaThl.

1.13 PacTpoBble alnropuTMsl

1.14 ®paxransl. 3D-moaenu. Kpussie n moBepxHOCTH CritailHbI

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

1.16 Peanusanus anmapaTHbIX Moaynieidl rpadudeckoit cuctembl. O030p pa3inUyHBIX Tpaduue-
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 TEKCTyp C MCIOIb30Ba-
HUEM IeiepoB. 3arpy3ka moaeneii. OcBenieHue B meiaepax. PenbedHoe TekcTypupoBaHue.

2 | nabopaTopublie paboThl § wT. 1o 2 (4) vaca:

2.1 Ocnoguble puemsl pabotel B GIMP. Pabora co ciosimu

2.2 ®otomoHTax. Pabota ¢ nuBerom. Boccranosnenue dotorpaduii.

2.3 Uzyuenue InVision Studio.

2.4 0O0630p Inkscape. 3nakomcTBO ¢ designer.gravit.io.

2.5 Coznanuemnrepderica rpaduaeckoii cuctemsl B crannapte CUA

2.6 Onwucanue TPEXMEPHOTr0 0OBEKTA CIIUCKOM pedep.

2.7 Peanm3zanusi mOBOPOTA, CABUTA U MACIITAOMPOBAHUS

2.8 Ilony4yeHue OpTOTOHAIBHBIX MpPoeKUUi 00bekTa. [lomydeHne HeHTpaabHONH MPOSKIH 00b-
ekta. Pabora c SKpaHHBIMU KOOPAMHATAMU

3 CamocrosTenbHas paboTa CTyI€HTOB:

3.1 4 KOHTPOJIBHBIX Ompoca nocne 2-u, 6-i, 10-i , 14-ii u 17-i1 nexumit;

3.2 3akpemieHue Marepuaia o TEMaTUKE JEKIUOHHBIX 3aHITHH.

3.3 3akperuieHre u3ydeHus marepuanoB jekuui 1.1-1.17 — TexHuueckue cpeacrtBa KOMIIbIO-
tepHoi rpaduku. OToOpakeHrne MPOCTPAHCTBA Mob30oBarTeNnsl. Pacyér monb30BaTenbCKUi 1 Ma-
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IIMHHBIX KOOpAWHAT. AJTOpPUTMBI T€HEPUPOBAHMs JMHUHN. ['eHepupoBaHHME OTpe3Ka INpPSAMOIL.
dopmupoBaHHE AYru OKpyKHOCTU. PactpoBsie anroputmel. Beegenue B OpenGL. [TocTtpoenue
IPOEKIN TpexMepHBIX 00BeKTOB. [IpeoOpa3oBanue KOOpAHMHAT

3.4 TloaroTroBka K 3K3aMEHY MO JUCLHUIUIMHE

(oLleHOYHBIE MaTepuUabl MPUBEICHHI B pa3zene 6 HacTosmei PTIJT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

Tabnuna - OOpa3zoBaTelbHbIE TEXHOJIOTHH, UCIIOIb3YEMbIE TP pPeaTu3alliy PAa3IMYHBIX BUIOB Y4eOHOI
3aHSITHIA 110 TUCIUTUINHE

Ne mi/mm Bunpl yueOHBIX 3aHATHI OO6pa3oBaTeabHbIC TEXHOJIOTHU

1 Jlexumm Knaccuueckast (TpagurmonHasi, wHGOPMAIIMOHHAS) JIEK-
uusa. MHTepakTuBHAs JeKUusA (JEKIUSA-BU3YyaTU3ALIMS).
WuauBuayanbHble U TPYNIOBbIE KOHCYNbTALUU IO JHC-
[UTUTHHE

2 JlaGopaTtopHnas pabota TexHooTHsI BBHITTOTHEHUS JTA0OPAaTOPHBIX 3aaHUN WH/IH-
BUAYyaJIbHO. TEeXHOIOTHS BBHIOJHEHUS JTAOOPAaTOPHBIX 3a-
IaHui B Mayou rpymme (B Opurane). TexHosiorus mpo-
O65eMHOro 0OyueHHsI Ha OCHOBE aHaIM3a Pe3yJIbTaToOB Jia-
OopaTopHOW  pabOTHI:  WHAWBUIYAJIbHBIA  OMpPOC,
cobecenoBanue B Majoi rpymnne (Opurazae), oocyxieHue
pe3yabTaTOB KOMAHIHOW PadOThI, TPYNIIOBast IUCKYCCHS,
METOJ «KPYIJIOr0 CTOJIa», MPEICTaBICHUE CTYICHTOM
WM TPYIION CTYAEHTOB (Opuramoii) pe3ynbTaToB Jabo-
paTtopHOil paboTel B ¢opMe OTYETa M MYJIbTUMETUHHON
npe3eHTauy. [IpoekTHas TEXHOIOTHS

3 CamocrosrtenbHas padora cty- | MHPpOpMamOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUHU (10-
JIEHTOB (BHEAYIUTOPHAs) cryn k DUOC dunmana, k ObC dunmana, 1ocTyn K UH-
(bOopMaIMOHHO-METOUYECKUM MaTepuajiaM IO IUCIIH-

TUJTUHE)
4 KonTpons (mpomexyTouHas aT- | TexHOMOTHsT MHUCHbMEHHOIO KOHTPOJIS, B TOM 4HCIE Te-

TeCTallMs: 3a4eT WM dK3aMEH) | CTUpoBaHuE. PeliTHHIrOBas cuctemMa KOHTPOJIS

6. OUEHOYHBIE MATEPHAJIBI VIS TEKYHIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALUU - VI OHEHKN KAYECTBA OCBOEHUA ITUCIHIHU-
IIVIMHBI

K mpomexyTo4yHON aTTecTaluuu CTYJEHTOB MO JUCUUIIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaTeneii, mpernoaaBaTeIu MOCIeIyIOINX JUCIUILINH, 3aBeAyIOIe Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCLUIUIMHBI BKIKOYAET KaK TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH, TaK
Y MIPOMEXKYTOUHYIO aTTECTALIUIO.

OneHouHBIE CPENICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:
IIprmepbl BONPOCOB K KOHTPOJBLHOMY ONPOCY MOCJIe 2-H JeKIUuM:
l. OCHOBHBIE TIOHATHUS KOMITBIOTEPHOU I'paduKy.

7
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Ob6nacTu npuMeHEeHHUs MAIIMHHON Tpa(UKH.

CranmapTsl B 001aCTH pa3pabOTKH rpadUIeCKUX CUCTEM.
GKS.

['padpuaeckoe sapo, CETMEHTHI, aTPUOYTHI.

TexHUYECKHE CPEICTBA KOMITBIOTEPHOU rpaduKy.
['padpuaeckue agantepsl.

I'paduueckue nmpoueccopsl, annapaTHast peaau3aius rpadpuaeckux QyHKIUi.

[TonsiTHe KOHBEMEPOB BBO/IAa U BBIBOA rpaduueckoi HHPpopMaIum.
CucreMbl KOOpIMHAT.

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONPOCY MOcJIe 6-i JeKuuu:

AddunabIe TpEeoOpazoBaHMs U BCIOMOTaTeIbHbIE aJITOPUTMBI.
AddunnbIe ipeobpazoBanus U poenupoBanue B 3D.
OTtoOpaskeHre IPOCTPAHCTBA TOIB30BATEISL.

Pacuér nmosib30BaTeNbCKUl M1 MAITMHHBIX KOOPAUHAT.
AJNTOPUTMBI T€HEPUPOBAHUS JTUHUIA.

I'enepupoBaHue oTpe3Ka MpsiMoil.

DopMHUpPOBaHUE NyTU OKPYKHOCTH.

Kpussie besbe .

JIBymepHOE OTCEUYEeHHE.

OTtceuenune NpSIMOYTOJIbHBIM OKHOM .

OtceueHune BBITYKIbIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BHITYKIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBITYKIBIM MHOTOYTOJIbHUKOM.

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONPOCY MOcJIe 6-i JeKuuu:

Kpussie besbe.

JIByMepHOE OTCEUEHHUE.

OtceueHue NpsiMOYroJIbHBIM OKHOM.

OTtceyeHue BBIMTYKJIBIM MHOTOYTOJIBHBIM OKHOM.
OrnpenenieHne BBITYKIOCTH MHOTOYTOJIbHUKA.
OTtceyeHne HEBBIYKIBIM MHOTOYTOJIbHUKOM.
3anuBKa 00IaCcTei.

3ajMBKa C COPTUPOBKOM.

3anuBKa 1Mo pedpam.

3aMBKa C 3aTPABKOM.

[IpeoOpazoBanue KOOPUHAT.

[IpeoOpa3zoBanne KOOpAUHAT B IBYyMEPHOMN CUCTEME .
[IpeoOpazoBanus B TpEXMEPHOU CUCTEME KOOPIUHAT .
Buasl npoeknuii .

[IepciekTUBHBIE TPOEKIUU.

KocoyrosibHble MpOEKINH.

AKCOHOMETpUYECKASI MPOESKIIHS.

IIpumepbl BONIPOCOB K KOHTPOJILHOMY onpocy nocJje 10-ii mexnum:

[TocTpoenue MpoeKIUid TPEXMEPHBIX O0BEKTOB.
3aTeHeHue OTPe3Ka MI0CKOCTBIO.

Ouepku.

Y nanenue 3aTeHsIEMBIX pedep .

ANTOPUTMBI TapaJlIeIbHONH 00pabOTKH.
[TocTpoenue ceueHus 00bEeKTa

KomupoBanue u cxxatue nHQOpMAaIIH.

CMOIEHCKUI

DUITNAIT

NG N
[ EY



CMOIEHCKUI

Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evluuciumenbHas mexHuKay BUTAS
Ipoghunv « BoruucaumenvbHble MAUUHBL, KOMIIEKCH, CUCHEMbL U CETULY 3 | _)
PIIJ] F1.B.01 «lIpoepammuposarue KoOMnbIOMepHOU 2paghuriey M3u

8. PacrpoBsie popmarsl.
9. Bekropusie popmaThI.
10. PactpoBble aJIrOpUTMBI

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY Onpocy nocje 14-if pexnum:
®pakransl. 3D-Mozaenu.
Kpusslie u noBepxHoctu CrutaiiHbl
®dopmatsl Tpaduueckux (aitios.
CucTembl LIBETOB.
OCHOBHBIE TIOHATHS TPEXMEPHOU rpaduKu.
Ucnons3oBanue ¢pynkuunit BIOS i paboTsl ¢ BUeoagantTepaMue
Peanuzamus anmapaTHbIX MOTyJIeH rpadudecKON CUCTEMBI.
0O0630p pa3nMyHBIX rpaUIECKUX MPOrPaAMM.
Knaccudukanms n3odpaxenuii 1 mpeoOpa3oBaHUs

e A Al

IIpumepbl BONPOCOB K KOHTPOJBLHOMY ONpocCy nocJe 17-id Jekuuu:
Bsenenue B OpenGL.
OpenGL.
Ocsemenne OpenGL.
TekcTypupoBaHue.
Beenenue B menepsl.
GLSL.
[Ipunoxenne ¢ GLSL.
VBO.
VAO u Hallo’)k€HHE TEKCTYpP C UCIIOJIb30BAaHUEM LIEHAEPOB.
3arpy3Ka MOJIEJICH.
Ocgemienue B mieiepax.
PenvedrOE TekcTypupoBaHHeE.

,_
SOXAANN R DD~
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IIpuMepsbl ajiropuTMa cCaMOCTOATEIbHOI PadoThI M0 3aKPeIUIeHNI0 MAaTePHUAaJia 10 TeMaTHKe
JIEKIIMOHHBIX 3aHATHIA:

B xone uzyuenus aucuuruinasl «[IporpaMMmupoBaHie KOMIBbIOTEPHON IpadUKM» CTYIEHTHI MOTYT
MOCEIIATh ayTUTOPHbIEC 3aHATHS (JEKIMH, Ja00paTOpHbIEe 3aHATHSA, KOHCYNbTAuN). OCOOCHHOCTD H3yde-
HUs nucuuIuiHbl «KoMmbroTepHas rpaguka» COCTOUT B BBIITOJIHEHUU KOMILIEKca J1a00paTopHbIX pador,
IJIaBHOM 3aJjaueil KOTOPOTO SBJISIETCS MOJy4YeHHE HAaBBIKOB CAMOCTOSTEIbHOM pabOThl HA KOMITBIOTEpax ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX MpOTrpamM, MpeAHa3HAYEHHBIX ISl pelIeHHs ompeje-
JIEHHOTO Kpyra MpoeCCHOHANBHBIX 3a7a4.

Baxkxnoe MecTo B OBJa/ieHUU TeM JAHHOW JUCLMILIMHBI OTBOJUTCS CAMOCTOSATEIbHOU padoTe, mpu
3TOM BO BpeMs ayJAUTOPHBIX 3aHATHI MOTYT OBITb pacCMOTpPEHBI U NMPOpPabOTaHbl HamboJee BaXKHBIE U
TPYJIHBIE BOIIPOCHI O TOM WJIM MHOM TeMe NUCUUIUINHBI, @ 00Jee JIErKue BOMPOChl MOTYT OBITh U3Y4YEHbI
CTYACHTaMU CaMOCTOATCIIBHO.

Huxe mnepeunciensl mpeqHa3HAYeHHbIE MJIS CAMOCTOSTEIBHOTO M3Y4YEHHS CTYAEHTaMU OYHOM
(bOpMBI 06yquI/1;1 TC BOIPOCHI U3 JICKIUOHHBIX TEM, KOTOPLIC BO BPEMA NPOBCACHUA ayAUTOPHBIX 3aHA-
TUN U3y4aloTCsa HEJOCTATOYHO UITU U3yYEHUE KOTOPBIX HOCUT 0030pHBIM XapakTtep.

Meroanka 3akperieHrs MaTepUaioB JEKIIMOHHBIX 3ausaTuil 1.1-1.17:
3akperuieHre 3HaHUKA B 00JIACTH JaHHOW IUCIMIUIMHBI — SBJSIETCS pa3paboTKa rpauuecKoro peaak-
TOpa:
1.  OtobpaxeHne NPOCTPAHCTBA MOJIb30BATEIIS.
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[Tpu popmupoBaHUM HM300paKEHHUE C HCIOIH30BAHHEM CPEIICTB KOMITBIOTEPHON TEXHHKH BEChMa
YacTO pellaloTcs JIB€ B3aWMOCBS3aHHBIC 33aJlauM: -  IEpEeHeceHHEe Ha MAlIMHHBIA HOCHUTENb rpaduue-
CKO# mH(pOpMALIUK ¢ HOCUTENS MOJIb30BaTeNs (TIpU BBOJE); -  MEPEHECEHHE Ha HOCUTENh MOJIb30BaTe-
751 Tpadudeckoil mHGOPMAIMK C MAIIMHHOTO HOCUTENs (TIpH BBIBOJIE). B obmieM ciydae, mpu perieHun
ATHUX 3aj]a4, HEOOXOIUMO YCTAHOBUTH COOTBETCTBHE, C OJIHOM CTOPOHBI, MEXY BBIICIECHHBIM y4aCTKOM
Ha HOCHUTEIIE MOJIb30BaTeNs U, C JPYrOl CTOPOHBI, 33JAHHBIM YYaCTKOM MAIIMHHOTO Hocutens. JlaHHble
3a/laud, B KOHEYHOM CYETe, CBOMSITCS K pacueTy KOOpAMHAT TOYKM HA MAIIMHHOM HOCHUTEJNE Ha OCHOBA-
HUU €€ KOOPIMHAT Ha HOCHUTEJIE MOIb30BaTelNsl U HAa000poT.

2. Pacuér nonp30BaTENbCKUNA U MAIIUHHBIX KOOPAUHAT.

OToOpaxkaeMbIil y4aCTOK HOCUTEJNS TIOJIb30BATENSI MOXKET MPEACTABIATE COO0H HEKOTOPBIA Y4acTOK
00IIIero MPOCTPaHCTBA HOCUTEIS, UMEIOIIHK (hOpMY B BHJIE MPSIMOYTOJBHHUKA (IT0JIb30BATEITECKOE OKHO)
C TlapaMeTpaMu, 3aJIal0IIMMH KOOPIMHATHI €ro JIEBOW HIKHEH (XITH, YITH) U NMPaBON BepxXHEH (XIB, yIIB,)
TOUYEK.. MaIIMHHOE OKHO MOXKET OBITh TaK)Ke MPEICTABICHO 4Yepe3 KOOPAMHATHI JIEBOM HIDKHEH(XMH,
YMH) | MPaBOW BEpXHEH (XMB, YMB,)

. Jlnis cimydast mepexoaa OT HOCUTENS MOJIb30BaTeNsl K MAIIMHHOMY HOCHUTEIIO!

- Ax, Ay —macmra0sl o koopauHaTam X ' Y, COOTBETCTBEHHO;

- Bx, By - cmemenus no koopauHaram X 4 Y, COOTBETCTBEHHO.

Jlnis ciiydast mepexoaa OT MAIIMHHOTO HOCUTENSI K HOCHUTEINIO MOJIb30BaTeNs:

- Cx, Cy —macurabsl o koopauHaraM X U Y, COOTBETCTBEHHO;

- Dx, Dy - cmemenus mo koopauHataM X U Y, COOTBETCTBEHHO. 3a7ada OTOOPaKEHHS KOOPIIH-
HAT MOXET ObITh YCIIO)KHEHA JIOTIOJTHUTEIHHBIMHA TPEOOBAHUSMHU.

[Ipu oToOpaxeHN HAa MAIIMHHBINA HOCUTENIh TAKUMU TPEOOBAHUSIMU MOTYT OBITh: -  MPELyCMOT-
peTh KpOMKYy Mo Kpasim dkpana (h); -  obecrneynTh MaKCUMaIbHOE MCIOJIB30BaHUE BBIICICHHON IJI0-
IIad 9KpaHa; -  HCIOJb30BaTh OJMHAKOBBIE MAaCIITA0bl IO KOOPAUHATHBIM ocsM X,Y; -  H300paxe-
HUE TTOMECTUTH 110 [EHTPY BhIIEICHHOTO OKHA. Co3/1aHne KPOMKH T0 Tiepudepun dKpaHa o0ecrieunBaeT-
Csl 32 CUET KOPPEKIMH MapaMeTpOB 3KPaHHOTO OKHa! O¢ddexTuBHOE MCHOIB30BAHUS BbIACIECHHON
TUIONIA/IA OKHA Ha SKPaHE MOXKET OBITH 00ECIEYeHO 3a CUET TOT0, YTO BMECTO MCIOJIb30BaHUS TabapuTOB
OKHa B TOJIb30BaTEIbCKOM MPOCTPAHCTBE CIEAYET HCIOJIb30BAaTh Ta0apUThl UMEIOUIETOCsl B 3TOM OKHE
rpaduuecKkoro u300pakeHus, T.e. €ro IKCTpeMalibHbIe 3HaUeHUs Mo KoopauHare X u Y. B aTom ciydae
MAacIITa0bI IO OCSM KOOPAMHAT PACCUUTHIBAIOTCS CIEAYIOLUIUM 00pa3oM:

Jl1is yIoBIIeTBOpEHUs TpeOOBaHUS 00ECIICUeHUsI OJJUHAKOBOTO MacIiTada mo KOOPJAUHATHBIM OCSIM,
HeoOXxoauMo 3TOT MacmTad M B3saTh kak: M=min(Mx, My). OO0ecrnie4eHus IIEHTPOBKH U300paKECHHS
Ha DKpaHe MPEeJIoiaraer:

- paccuer MOJIOKEHHUS EHTPa MAIIMHHOTO OKHA YMII, XMII;

- paccuer MOJIOKEHUs [IEHTPOB U300pAKECHHSI YUII, XUII.

3. AJNropuTMBI TEHEPUPOBAHHUS JIMHUH.

[Tpu dopmupoBaHuu OO0O0N JTUHUU TPEIBIBISIFOTCS CIEAYIOIINE OYECBHUIHBIE TpPEOOBAHUS: -
JUHUS JT0JDKHA HAYMHATHCS U 3aKaHYMBATHCA B 3aJIaHHBIX TOYKAX; -  KOHTPACTHOCTb U SIPKOCTH BIOJb
BCEH JIMHBI (JOPMUPYEMO TUHUM JTOJDKHBI OBITh OJMHAKOBBIMUA W HE 3aBUCETh OT KPYTH3HBI U JTMHBI
JUHUW;, - HEO0OXOIMMO OTpa)kaTh XapakTep JUHUHU (OTPE3KU MPSIMOM JOHKHBI OBITH MPSMBIMU, PopMU-
pyeMble TyTU JOJKHBI UMETh ()OPMY IYTH U T. 1.); -  (OPMUPOBAHUE OTIEIHHBIX TOYEK JOJKHO BBI-
MOJIHATHCS ¢ MUHUMAJIBHBIMH 3aTpaTaMu BPEMEHH, TaK KaK KOJIMYECTBO TOYEK, TaK MPaBUJIO, JOCTATOUHO
BennKko. He Bce mepeuncieHnpie TpeOOBaHMS MOTYT OBITh BBIMOTHEHBI. M3-32 MPUHIIMITHAIBHBIX 0COOEH-
HOCTEW cpelcTB rpaduuecKoro BBOJAA-BbIBOJIA, HOCUTEIb, HA KOTOPOM (OPMUPYETCS WU C KOTOPOTO
cunThIBaeTcs rpaduueckas nHOOPMALNS, PAaCCMAaTPUBACTCS B BUIE MATPHUIBI JUCKPETHBIX AJIEMEHTOB,
HA3bIBAEMBIX MHKCEJIaMH, BU3yaJbHbIE MapaMeTpbl (IPKOCTh, LIBETHOCTh U T.I.) KOTOPHIX MOTYT H3Me-
HAThCA. [ToaTOMy (hopMHpyeMbIe TUHUH, CTPOTO TOBOPS, HE MOTYT HAYWHATHCS U 3aKAHYUBATHCS TOYHO
B MaTeMaTUYEeCKU ONPEIEICHHbBIX TOUKax HocuTens. Omubka mojaoxeHus: GopMHUPYEMbIX TOUYEK Ompese-
JSieTCSl YPOBHEM JUCKPETHU3AIMK UM KOJMYECTBOM JMCKPETHBIX TOYEK, Ha KOTOpOe pa3OuBaeTcsi HOCH-
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Tenb. MakcuMalbHasl NOTPEMIHOCTD MOJIOKEHHSI TOUKH OIPENEISAETCS IAaroM MEeXAy ABYMs COCEIHHMU
MTAKCEIaMH.

4. T'enepupoBaHME OTPE3Ka NPIMON.

I'enepupoBanne oTpe3ka NPSMOM OCYIIECTBISETCS TOYKA 3a TOYKOW, HA4YWMHAs OT 3aJaHHOU
HavanbHOH Touku. [Ipu popmMupoBaHUN OYEepeHONW TOUYKH HCIOIB3YETCsl XapaKkTep U3MEHEHUs ee KOop-
JIMHAT, ONPEEAEMbId MOJOKEHUEM KOHEUHOW TOYKH OTHOCHTEIBLHO HAa4aIbHON TOUKU. DopMuUpyemblie
KOOPJAMHATHl OYEPEIHON TOUKH ONMPEIEINISIOTCS 32 CYeT MOIU(UKAIUN KOOPIUHAT MPEIbIIyed TOUKH.
OpHa KoOpIMHATA UCTIOIB3YETCA KaK apryMeHT U €€ MOAM(HUKAIUS BCETr/1a OAMHAKOBO U PaBHO €IUHUIIE.
V3MeHeHne BTOPOM KOOPAMHATHI OCYIIECTBIISAETCS TaKUM 00pa3oM, YTOOBI ouepeaHas TOYKa uMmelna Obl
MOJIOXKEHHE, HanboJsiee OJIM3KOE 10 OTHOUICHUIO K MOJIO0XKEHHUIO, PACCYUTAHHOMY Ha OCHOBAaHUH aHAJIUTHU-
yeckol 3aBUcHMOCTH. OTpe3ok mpsMoil 3ajaeTcst 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 KOOpIu-
HAT, PacIlOIOKEHHON B TIEpBOM KBajpaHTe. Mcronb3ys 3epKalbHOE 0TOOpa’keHHE OTHOCHTEIBHO KOOP-
JUHATHOM OCH, MOXHO Ha OCHOBAHHM IyTH, C(OPMHUPOBAHHOM Ui NEPBOro KBaApaHTA, IOTYYHUTh
n300pakeHNe OKPY>KHOCTH BO BCEX OCTAJIbHBIX KBAJPaHTAX.

[Ipu hopmupoBaHUM JYrU OKPYKHOCTU MHUKCEN, KOTOPBIM JOHKEH ObITh MCIIOJIB30BaH B KAUeCTBE
ClleAyIOIel TOYKH (POpMUPYEMOI OKPYKHOCTH, BBIOMpPACTCS U3 TPEX BO3MOXKHBIX MPETEHACHTOB, H €ro
KOOPJIMHATHI PACCUUTHIBAIOTCS 33 CUET MPUPAIICHUS KOOPAUHAT MPEAbIayIle HailieHHOM Touku. Tpems
TOYKAaMHU-TIPETEHACHTAMU SIBJIIIOTCS TOPU3OHTAIbHAS, TUArOHANIbHASI U BEPTUKAIbHAS TOUKH, U3 KOTOPBIX
BbIOMpaeTCs Ta, KOTopasi OJIKe BCEro HaXOAUTCS OT pacue€THOM OKPY>KHOCTH.

OueHOYHBIE CPE/ICTBA IS IPOMEKYTOYHON aTTECTALNH:
IIpumMepbl BONPOCOB K 3K3aMeHY N0 JMCHUIIUHE:
OCHOBHBIE TIOHATHUS KOMITBIOTEPHOU I'paduKy.

OO6nacTy MpUMEHEHUST MAITMHHOM rpaduKH.

Cranmaptsl B 061acTi pa3paboTK rpauIecKux CUCTEM.
GKS.

I'paduueckoe sapo, CErMEHTHI, AaTPUOYTHI.

TexHu4eckre cpecTBa KOMIBIOTEPHON TpaduKy.
I'paduueckue aganrepsl.

['papraeckue mporeccopsl, anmapaTHas peanu3aius rpapuaeckux QyHKITUH.
[lonatue xoHBeHEpOB BBOJIA U BBIBOJIA rpaduuecKoil HH(OpMAIIH.
CucreMbl KOOpJMHAT.

AddunHBIE TPpEeoOpa3oBaHMs U BCIOMOTaTEeIbHBIE aJITOPUTMBI.
AddunnbIe TPeoOpa3zoBanus U poenupoBanue B 3D.
OTtoOpaskeHre IPOCTPAHCTBA TIOIB30BATEIS.

Pacuér nosib30BaTeNbCKU M MAITMHHBIX KOOPAUHAT.
ANTOpUTMBI TeHEPUPOBAHUS JTUHUH.

I'enepupoBaHue oTpe3Ka MpsIMoil.

DopMHUpPOBaHUE NYyTU OKPYKHOCTH.

Kpussie besbe .

JIBymepHOE OTCEUYeHHE.

OTtceueHune NpSIMOYTOJIbHBIM OKHOM .

OTceyeHune BBITYKJIBIM MHOTOYTOJIbHBIM OKHOM.

Omnpenenenne BHIMYKIOCTH MHOTOYTOJIbHUKA.

OTceyeHne HEBBIYKIBIM MHOTOYTOJbHUKOM.

Kpugeie besbe.

JIBymepHOE OTCEeUYeHHE.

,_
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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.
69.
70.
71.

cTema).

Otceuenne NpsAMOYroJbHBIM OKHOM.

OTceueHune BBITYKIBIM MHOTOYTOJIEHBIM OKHOM.
Omnpenenenne BBITYKJIOCTH MHOIOYTOJIbHUKA.
OTtceueHne HEBBIMTYKIBIM MHOTOYTOJILHUKOM.
3anuBKa 001IacTeil.

3ajMBKa C COPTUPOBKOM.

3anuBKa 1Mo pedpam.

3aJMBKa C 3aTPABKOM.

[IpeobpazoBanue KOOPIUHAT.

[IpeoOpa3zoBanne KOOPAUMHAT B IByMEPHOMN CUCTEME .
[IpeoOpazoBanus B TpEXMEPHOU CUCTEME KOOPIMHAT .
Buasl npoeknuii .

[IepciekTUBHBIE TPOEKIUU.

KocoyrosibHbIe MPOEKINH.

AKCOHOMETpUYECKasi MPOEKIUS.

[TocTpoenue MpoeKIUid TPEXMEPHBIX O0BHEKTOB.
3aTeHeHue OTpe3Ka MI0CKOCTBIO.

Ouepku.

Y nanenue 3aTeHsIEMBIX pedep .

ANTOPUTMBI TapaIeIbHONH 00pabOTKH.

[MocTpoenne ceueHust 00bEKTa

Koauposanue u cxatre nHGopMaluu.

PactpoBsie popmartsi.

BekTopHbie (hopmaThl.

PactpoBbie anropuT™Mbl

®pakransl. 3D-Moznenu.

Kpusslie u noBepxHoct CrutaiiHbl

®dopmartsl Tpaduueckux (aitios.

CucTembl LIBETOB.

OCHOBHBIE TIOHATHS TPEXMEPHOU rpaduKu.
Ucnons3oBanue ¢pynkuunit BIOS s paboTsl ¢ BUeoagantepaMue
Peanuzarmus anmapaTHbIX MOIYJIeH rpaduIeCcKON CUCTEMBI.
0O0630p pa3UyHBIX rpaUIECKUX IPOrPaAMM.
Knaccudukanms n3odpaxenuii 1 mpeoOpa3oBaHUS
Bsenenue B OpenGL.

OpenGL.

Ocsemenne OpenGL.

TekcTypupoBaHue.

Beenenue B menaepsl.

GLSL.

[Ipunoxenne ¢ GLSL.

VBO.

VAO u Hallo)KEHHE TEKCTYpP C UCIIOJIb30BAaHUEM LIEHIEPOB.
3arpy3Ka MOJIEIICH.

Ocgemienue B mieiepax.

Penvednoe TekcTypupoBaHue.

CMOIEHCKUI

DUITNAIT
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B ¢dwunmane ucnonb3yercs cucreMa ¢ TPaaWIIMOHHOM IIKAJION OLEHOK — "oTimuHOo'", "Xopomio",
"ya0BIIETBOPUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO0", "HEe 3auTeHO" (manee - MATHOAUTIbHAS CH-
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dopMa NpOMEKYTOYHON aTTECTALUHU 110 HACTOSIIEH TUCHUILINHE — IK3aMeH B 5-M ceMecTpe.

HpI/IMeHHCMBIe KPpUTCPpUHU OLCHHUBAHUA MO AUCHUIIJIMHAM (B COOTBCTCTBUU C HMHCTPYKTUBHBIM

nucbMoM HITY MOU ot 14 mas 2012 roma Ne 11-23):

Onenka Kputepun onieHKH pe3ynbTaToB
10 TUCLH- 00y4YeHHMs 10 JUCLUIUIMHE
IUIVHE

«OoTIM4HO»/ | BeicTaBisercs oOyuaromeMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CHCTEMAaTHYECKOe U

«3a4TEHO ri1y0OKO€ 3HaHUE MaTePUAIOB U3yYEHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBIIOIHSATD

(oTnm4HO)»/ | 3a7aHuUs, NPEAYCMOTPEHHBIE IPOrPAMMOi, YCBOUBIIMI OCHOBHYIO M 3HAaKOMBIH € J10-

«3a4TEHO» NOJTHUTEIBHOM JTUTEpaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUTUINHBL;
IPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B OHUMAaHWUM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHajOB W3Y4YEHHOW AMCUMUIUIMHBI, OE3YNpPEeYHO OTBETHBILEMY HE TOJILKO Ha BO-
pockl Ouiera, HO U Ha JIONOJIHUTENIbHBIE BOIPOCHI B paMKax paOouell mporpaMmsl
JUCLUIUIMHBL, IPaBUIILHO BBINOJIHMBILIEMY IIPAKTHYECKOE 3aiaHue. OLeHKa Mo IUCLu-
IUIMHE BBICTABIISAIOTCS 00Y4aOLIEMYCs C yUETOM PE3y/IbTaTOB TEKYLIETO KOHTPOJIS.
Komnerenun, 3akpernyiéHHble 3a AUCUUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.

«XopouIoy»/ BrictraBnsercs o0yyaromemycs, OOHapyXHUBIIEMY MOJHOE 3HAHWE MaTepuaia U3yueH-

«3a4TEHO HOW JAMCLHIIIMHBI, YCIECIIHO BBIMOIHAIONIEMY IIPEAYCMOTPEHHBIC 3aaHHs, YCBOUBIIC-

(xopor1o)»/ My OCHOBHYIO JIHTEpaTypy, PEKOMEHJOBAaHHYIO paboyeil MmporpaMMoi AUCHUIUINHBL;

«3a4TEHOY IIOKA3aBIIEMY CHCTEMAaTHYECKUM XapaKTep 3HAaHWUU IO ITUCUUIUIMHE, OTBETUBIIEMY Ha
BCE BOIPOCHI OmiieTa, MPAaBUJIBHO BBIMOJHUBIIMN MPAKTUYECKOE 3aJaHHue, HO JIOIY-
CTMBILUI IIPU 3TOM HENPUHLUUIHAIbHBIEC OMMOKH. OLleHKa 110 AUCLUIUINHE BBICTABIIS-
IOTCS1 00y4JaroIeMycs ¢ y4€TOM pe3yJIbTaTOB TEKYIIETro KOHTPOJIS.
Komnerennuu, 3akperi€éHHble 3a AUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBIEeTBO- | BricTaBisiercs oOy4aromemycsi, OOHapyKUBLIEMY 3HAHME MaTepuana U3y4yeHHOH Tuc-

PUTEIBHOY/ [UIUTMHBI B 00beMe, HEOOXOMMOM TSl TajbHeiIeld yaeObl U MpeACTOsIIeH paboTh

«3a4TEHO 10 Mpo(ecCuH, CHPABISIIOMEMYCSl C BBIITOJIHEHUEM 33aJaHUH, 3HAKOMOMY C OCHOBHOM

(YIoBieTBO- | IUTEpaTypoi, peKOMEHJOBaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOMYCTUBIIEMY

PUTEIBHO)»/ | MOTPELIHOCTh B OTBETE HA TEOPETHUECKUE BOIPOCH! M/WIIN MPHU BBITOJHEHUU MPAKTHU-

«3a4TEHO» YeCKHX 3aJaHuif, HO oOsajaromemMy HEOOXOAUMBIMUA 3HAHUSAMHU ISl UX YCTPaHCHHS
10J PYKOBOJCTBOM IIpenojaBaTelis, MO0 HENPAaBUIbHO BBIIOJIHMBIIEMY IpPAKTHYE-
CKO€ 3aJJaHK€, HO 110 YKa3aHUIO MIPENOJaBaTelisl BHIIOJHUBLIEMY APYTUE IPAKTUUYECKHE
3aJJaHus U3 TOTO XKE pa3/ieNa JUCIUILINHEL.
Komnerenun, 3akperniéHHble 3a AUCHUIUIMHON, c(hOPMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.

«HeynoBne- | BeicraBisercs o0ydaronemycsi, 0OHapyKMBILIEMY Cepbe3HbIe MPOOENbI B 3HAHUAX OC-

TBOPHUTEIIb- HOBHOTO MaTepHalla W3Y4CHHOM JUCLUIUIMHBI, TOIYCTHUBLIEMY HNPHUHIUINAIBHBIC

HO»/ HE 3a- OLIMOKY B BBIMIOJHEHUH 3a/IaHUI, HE OTBETUBIIIEMY Ha BCE BOIIPOCH Omiera u A0moJ-

YTECHO HUTEJIbHBIC BOIPOCHI M HEMPABUJIBHO BBINOJIHUBIIEMY MTPAKTHUECKOE 3a/laHue (Hempa-
BUJIbHOE BBINIOJIHEHUE TOJIBKO IMPAKTUYECKOTO 3aJaHUsl HE SBIIAETCA OIHO3HAYHOU
IPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPUTEIHHO CTABUTCS CTYAECHTaM, KOTOpbIe HE MOT'YT MPOAOJLKUTH 00yUe-
HHUE 110 00pa3oBaTeIbHOM MporpamMme 0e3 AONOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foiel aucuuruimHe. OLeHKa 1Mo AUCHUILTNHE BBICTABIISIOTCS 00ydJaroneMycs ¢ yuéTom
PE3yJIbTaTOB TEKYLIETO KOHTPOJIA.
Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 3a TUCIMILIMHOMN, HE chOopMHU-
pPOBaHBbI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000pYyAOBaHUE

VYueOHast ayaAuTopus U POBEACHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYNIOBBIX U WHAWBUIYalb-
HBIX KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS U TPOMEXYTOUHOM aTTecTallii, OCHAIlEHHAas:

- CIeUUAIM3UPOBAHHONW MEOENbI0; JOCKOH ayAMTOPHOM; NEMOHCTPAIIMOHHBIM 000pYIOBaHUEM:
MePCOHAIBHBIM KOMITHIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIMOHAPHBIM) TIPOSKTOPOM.

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

- CIICIMAIM3UPOBAHHON MeOebI0; TOCKOW ayIUTOPHOM; MePCOHATBHBIMH KOMITBIOTEPAMHU C TIOJI-
kioyeHueM k cetd "Uuateprer” u nocrynom B DUOC dununana.

Jlnst mpoBeieHust 3aHATHH 1a00paTOPHOTO TUIA UCHIOIB3YIOTCS CIIEUAIM3UPOBAaHHBIE TabopaTo-
puu: naboparopun b-209 u b-304 «Ilomemenne s caMOCTOSATEIBLHON pabOThl O0YJAFOIITNXCSI», PACIIO-
noxkeHHas 1o agpecy 214013, r. CMoneHck, DHepreTudeckuil mp., A.1, 31aHue SHepreTH4eckoro HHCTH-
TyTa (J1abopaTtopHbIid Kopryc Ne 2).

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

Jlis caMOCTOATENIbHOM paboThl 00yYaroLMXCs MO AUCLUUIUIMHE HMCIOJIB3YEeTCs MOMEIICHUE IS
CaMOCTOSITENTbHON PabOThI 00YUYaIOMIUXCSl, OCHAIIIEHHOE:

- CICNMAIM3UPOBAHHON MEOENbIO; JOCKOW ayJAMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kimoyeHueM k cetd "Uureprer” u nocrynom B DUOC dununana.

IIporpamMmmHoe o0ecnieuenune

Onepannonnas cucrema OS Windows XP/7/8/10; oducubiii maketr Microsoft Office — mia paGotet
Hax PIIJI u MmeTogudyeckum oOecIicUCHUEM K HEl;

Inkscape - 3TO BBICOKOKAaYeCTBEHHBIN MPOGECCHOHATBHBIM HHCTPYMEHT /I paOOThI C BEKTOPHON
rpadukoit a1 Windows, Mac OS X u Linux. OH OIMPOKO HCIIONIB3YETCS TIOOUTEISIMHA M TpodeccroHa-
JaMH 110 BCEMY MUPY AJI CO3JaHMs WUTIOCTPAIMil, UKOHOK, JIOTOTUIIOB, AMAarpaMM, KapT, a TaKkxe BeO-
rpapuKu.

Gravit Designer - 310 OecriaTHOe TOJHO(YHKIIMOHAILHOE TPHIOKEHHUE I BEKTOPHOTO
rpadudeckoro agu3aiiHa, koropoe paboraer Ha BCEX mnatdopmax.

InVision Studio — 6ecrimaTabIi MotHbIi nHCTpyMeHT Ul / UX au3zaiinepa, 1ocTynHbii Ha Mac u
Windows 1711 co3ganus iu3aiiHa NPHIIOKEHUH, CAaiTOB U APYruX HU(PPOBBIX MPOJYKTOB C HHTEPAKTHB-
HOCTBIO U aHUMAaIUE.

DELPHI 7.0/C++/C#/Python.

GIMP 2(cBobGoaHO pactpocTpanseMblii rpadudeckuii pexaktop) Ykazannoe [10 BxoauT B miepe-
4yeHb umerorerocs aurensnonHoro 110 ¢punmana MOU B r. CmoseHcke.
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8. OBECIIEYEHME OBPA3OBATEJIBHOI'O ITPOLHECCA J1JIsA JIUIl C OI'PAHUYEHHDI-
MH BO3MOXKHOCTAMMU 3JOPOBbSA U UHBAJIN10OB

B xoxe peanuzanuu AUCIUTUITMHBI UCTIOIB3YIOTCS CICAYIONTUE JOTOTHUTEIBHBIE METOIBI 00yUe-
HUS, TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalliyd OOyJalomuXCsl B 3aBUCUMOCTH
OT UX WHIUBUYAIbHBIX OCOOCHHOCTEH:

JJIS1 CJICTIBIX M C1a00BHASAIINX

- JIEKIIUHM 0POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO0 KOMITbIOTEpA
CO CTELHATU3HUPOBAHHBIM IPOTPAMMHBIM 00ECTIEYCHHEM;

- MMAUCbMEHHBIE 3a/IaHUs BBIMOIHIIOTCS Ha KOMIBIOTEPE CO CIENUATU3UPOBAHHBIM MTPOrPAMMHBIM
obecriedeHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTcs UHIUBHUIYaIbHOE paBHOMEpHOE ocBelenne He Menee 300 Jrokc;

- 17151 BBITIOJTHEHMS 3aJ1aHHsI TIPH HEOOXOIMMOCTH TPEIOCTABIISIETCS YBETMUUBAIOIIEE YCTPONUCTBO;
BO3MOXKHO TaK»e UCII0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJHAIOTCS B MUChbMEHHOW (hopme Ha
KOMIIBIOTEPE.

AJISl TJIYXMX U CJIA00C/IbIIIALMX:

- IeKIH 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO TOKYMEHTA;

- MUCbMEHHBIE 33/1aHUS BBITIOJIHSIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;

- DK3aMeH U 3a4€T MPOBOIATCA B MUCbMEHHON (popMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEACHHUE B
dhopme TecTUpOBaHUS.

JJIS1 JIMI ¢ HAPYIICHUSIMH ONOPHO-IBHUIaTeIbHOI0 annapara:

- JIEKIIUHU O(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO0 KOMITbIOTEpa
CO CIELUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

- MMACbMEHHBIE 3a/IaHUs BBINOIHIIOTCS Ha KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM MTPOrPAMMHBIM
obOecrneucHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJIHAIOTCS B MUChbMEHHOW (hopme Ha
KOMIIBIOTEPE;

- UCTIOJIB3YETCs crienuanbHas yueonas ayauropus 1 auil ¢ JIOB3 — aya. 106 rmaBHOTO ydeOHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckuit np-a, 4.1, 371aHue SHepreTUuYecKoro 1H-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HE0OXOMMMOCTH MpEyCMaTPUBACTCS YBETUUEHNUE BPEMEHH 11 IOATOTOBKH OTBETA.

[Tpouenypa mpoBeneHUs MPOMEKYTOYHOW aTTecTalu Al OOy4yarolIMXCsl yCTaHaBIMBACTCS C
y4€TOM UX WHAMBUAYAJIBHBIX Icuxodu3nueckux ocobeHHocTel. [IpomexyroyHas arrecTamus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATOB.

[Ipu mnpoBeeHHMH TPOLIEAYPHl OLICHUBAHHUS PE3YIbTAaTOB OOYy4EHHUs IpeaycMaTpHBAETCs
UCIOJIb30BaHUE TEXHUUYECKHX CPEACTB, HEOOXOOUMBIX B CBSI3U C WHAUBUAYAJIBHBIMH OCOOEHHOCTSIMHU
oOydaromuxcsi. DTH CpPeACTBa MOTYT OBITh INMPEJOCTaBICHBI (UIMAIOM, WM MOTYT HCIIOJIB30BATHCS
COOCTBEHHbBIE TEXHUYECKUE CPECTBA.

[IpoBenenue mpoueaypsl OLCHUBAHUS PE3YJAbTATOB OOYUYCHMs JOMYCKAeTCs C HCIOJIb30BaHHEM
JUCTAaHIIMOHHBIX 00Pa30BaTeNIbHBIX TEXHOJIOTUH.

ObecneunBaeTcs 10CTYN K MH(POPMALMOHHBIM U Oubanorpaguyeckum pecypcam B cetu UH-
TePHeT JJIs KaXJ10To oOydaroierocs B popmax, aJanTUPOBAHHBIX K OTPAaHUYEHHUSM HX 370POBbs U BOC-
npUATUS HHPOPMAITUH:

AJISl cJIenbIX U CJ1a00BUISIIINX:

- B Ie4aTHOU (popMe yBEIIMYEHHBIM MIPUPTOM;

- B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayanodaiina.
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AJSA TJIYXHX U c1200CabIIIAIIMX:
- B Ie4aTHou popme;
- B (hopMe 3JEKTPOHHOTO TJOKYMEHTA.
A5 00y4YAIOIIUXCS ¢ HAPYLIEHUSIMH OTIOPHO-/IBUIaTe/ILHOIO annapara:
- B Ie4aTHoH ¢opme;
- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
- B (hopme ayanodaiina.

9. VYEBHO-METOJINYECKOE 1 HTHOOPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

OcHoBHas IMTEpaTypa.

1. Tacanos, D.B. Ilpaktukym mo xommeloTepHoil rpaduke. I'papuueckuii penakrop GIMP /
9.B. T'acanos, C.O. I'acanoBa. — M. : U3marensctBo Kumrogen, 2013. — Y. 2. — 156 c. : um. —
(CBobognoe mporpamMmmuoe obecnieuenue). — [ISBN 978-5-9659-0094—7 ; To xe [DnekTpoHHBII
pecypc]. — URL:http://biblioclub.ru/index.php?page=book&id=230534 .

2. Ilepemutuna, T.O. Kommnberotepnas rpaduka : yuedbnoe mocodoue / T.O. Ilepemutnna ;
MunucrepcTBo obpa3zoBanus u Hayku Poccuiickoir ®enepaunu, Tomckuit ['ocynapcTBeHHBIN
VYuusepcurer Cuctem YmpasiaeHuss u Panuosnektponuku (TYCVYP). — Tomck : Db Kontenr,
2012. — 144 c. : wn.,ta6mn., cxem. — ISBN 978-5-4332-0077-7 ; To e [DneKTpoHHBINA pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=208688 .

JlonoHUTeIbLHAS JUTEpPaTypa.

1. Asepun B.H. Komnstorepnas rpaduka: Yueonuk / B.H. ABepun. — M.: Academia, 2016. —
304 c.

2. bomnpmakoB B.II. Mmxenepnas u xomnbiotepHas rpaduka / B.I1. bonsmakos. — CII6.:
BHYV, 2013. - 288 c.

3. Jertsapes B.M. Hmxenepnas u kommbloTepHas rpaduxa / B.M. Jlerrsapes, B.IL
3arebHUKOBA. — M.: Academia, 2016. — 236 c.

4. JHonanpn XepH, M. Ilaynun Beiikep. Komnbrorepnas rpaduka u crapmapr OpenGL. —
Cu06.: Bunesamc, 2004

5. Joesun Bomed. OpenGL 4.53wik mieiinepoB. Kaura penentoB. — M.: JIMK Ilpecc, 2015.
368 c.

6. 3anorosa JI.A. KommblorepHas rpaduka. DIeKTUBHBIH Kypc: YueOHoe mocobue / JLA.
3anorosa. — M.: bunowm. JI3, 2009. — 213 c.

7. 3anorosa JI.A. KommnbrorepHas rpaduka. DnektuBHbli kype: [Ipaktuxym / JI.A. 3anorosa.
— M.: bunowm. JI3, 2011. — 245 c.

8. Kypbenko II. A. Bce o kxommbioTepHOil Tpaduxe. TpexmepHoe MOIEIMpPOBAHUE B
Autodesk Inventor / II.A. XKyp6enko, H.I1. Anuesa, JI.C. CenuenkoBa. — Mocksa: UJI, 2017. —
112 c.

9. HWumxenepnas 3D xomnberoTepHas rtpaduka / AJl. Xeitpenm m ap. — Mocksa:
Mammnoctpoenue, 2016. — 464 c.

10. Hmxenepnas 3D xommnbroTepHas rpaduka. YueOHoe nmocodbme. — MockBa: Hayka, 2014. —
464 c.

11. Kowum Marmypa, Pomxep JIu. WebGL: nporpammupoBanue tpéxmepHoin rpaduku. — M.:
JIMK, 2015

12.  KomnbGenmn Mapk KowmmbprorepHas rpaduka / Mapk Kommbemn. — M.: ACT, Lingua,
Actpens, 2016. — 384 c.

13.  ®pencuc Xumt. OpenGL. IIporpammupoBanne komnbstotepHoit rpaduku. — Cno6.: [Tutep,
2002
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CnucoK aBTOPCKUX METOAMYECKUX Pa3padoToK.

Meroandeckue ykazaHus 1O TpoBeneHuio jabopatopHbix pabor: MAJIAIIIEHKOBA U.B..
Mertoauyeckre ykazaHusd K JabopaTopHbIM paboram 1o Kypey «KommbroTepHas rpaduka» /
N.B.ManamenkoBa, E.A.IlankparoBa.— Cmonenck: 'OY BITIO CO MOU(TY), 2011.-28 C
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JIMCT PETUCTPAIIUU UBMEHEHUU
Howmepa crpanurg
Ho- Bcero Hara
ME aHHy Hanmenosanue [Hoanuce, ®.1.0.
P crpa- ’ BHECECHMS M3- Hata
n3me | MBME | 3aMe HyIH u Ne loKyMeHTa, BHECIIETO U3MEHE-
Me- | Me- | Ho- | qupo | HHIIB ., MCHEHUS B BBE/ICHUSI M3-
MeHe BBOJISILIIETO HUSI B JAHHBIHN 9K- N
_ | HeH- | HeH- | BbIX | po- | AOKY- JAaHHbBIU DK- MCHCHHUS
HE U3MEHEHUS 3EeMILLIIP
g | HPIX | HBIX BaHH | MCHTE 3EMILLIP
bIX
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