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[Iporpamma cocrapiiena ¢ yaetom ®I'OC BO — 6akanaBpuara mo HampaBiICHHIO TTOJATOTOB-

ku 09.03.01 «MHpopmaTHKa U BEIYUCIUTENbHAS TEXHUKAY, YTBEPKICHHOTO pUKa3oM MUHOOpHa-
yku Poccun ot «19 » centsadps 2017 r. Ne 929

IIporpammy cocraBuiI:
accucreHT kadeapsi BT

A.C. ®enyJioBa

-

«21 » _ceursaops 2021 r.

[Tporpamma ob6cyxaeHa 1 0100peHa Ha 3acenannu Kadeapsl « BEIYUCIUTEIbHAS TEXHUKAY
«22» CEHTSIOps 2021  r., npoTtokoi Ne 2

3aBenyrommii kageapoil BLIYMCIUTEIbHON TEXHUKH
A.T.H., Ipo(eccop

A.C. ®enyJoB

« 08 » okrsgopss 2021 r.

PHI{ aZlialiTupoBaHa 4Jisd JIMI € OrpaHUYCHHBIMA BO3MOXKHOCTSAMU 310POBbS U UHBAJIMIOB

OTBeTCcTBeHHBIH B puiinasie mo padore
¢ JIOB3 u naBaaniamMu

& i

« 08 » OKTIOpPs 2021 r.

E.B. 3yeBa
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1. HEJIX 1 3AJAYHU OCBOEHUA JUCIUITJIMHbI

Ieanb ocBoeHus nucuuminHbl «[IporpaMmupoBaHre KOMIBIOTEPHOH rpaduku» — GopMu-
pOBaHUE 3HAHUI B 00JaCTH KOMIBIOTEPHON Ipa)KH C TOMOIIBIO COBPEMEHHBIX IpadpuyuecKux ma-
KETOB.

B mucuumnmne «IIporpamMmmupoBanue KOMITBIOTEPHOHM rpaduKn» OCHOBHOE BHUMAaHUE yJIe-
JsieTcs 3a1a4aM 10 U3Y4YEeHUIO IMPUHIMIIOB CO3/1aHusl U 00pabOTKU N300pakeHHH ¢ MCIOIb30BAHU-
eM rpaduuecKux IMaKeTOB, OCHOBHI NMPOrPAMMHPOBAHUS KOMIIBIOTEPHOH IpadMKy Ha Pa3IUUHbIX
A3bIKaX U C HCIOJb30BAHMEM CHEIMAIM3HUPOBAHHBIX NAKETOB, OCHOB BOCHPUATHUS I'padUUeCcKUX
n300pakeHu, (U3UKU 1IBETA U CBETA, BUAOB IpaHKH, 0COOEHHOCTEH MCIOIB30BAHUS M MPUHIHU-
0B (DOPMUPOBAHUS PA3IUYHBIX BUAOB I'papUKU, OCHOB KOMIBIOTEPHOIO AM3aiiHa mpu (HOpMUpO-
BaHUIO KOMITO3UIIHIA, CO3JaHMsI €AMHOTO CTUIIA 0pOopMIIeHHS, Tiepeiade oOpasa.

3agauM: u3ydeHHUe MOHATUHHOIO amnmnapara AUCLHUILINHBI, OCHOBHBIX TEOPETUYECKUX IMOJIO-
KEHUU U METOOB, IPUBUTHE HABBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUN [T pEIICHUs PaKTH-
YEeCKHX 3aJ]a4, KacaroluXcsi MPOrpaMMHUPOBAaHMs KOMITBIOTEPHOM TpaduKH; 0OCBOCHUE IpaduuecKo-
ro nu3aifHa uHTepdeiica B LeIOM WIH OTAEIbHBIX JIEMEHTOB YIPABIECHUS 110 ONPEAEICHHOMY pa-
Hee BU3yaJIbHOMY CTHIIIO; CO3[JaHHE PACKaIpPOBOK aHHMMALMU UHTEPPEHCHBIX 00BEKTOB; PUCOBAHHE
MMUKTOTpamMM, BKIIIOYasi pa3paboTKy ux meTtadop; pucoBaHHe rpadUyecKUX IMOACKA30K M IPYroi
uHTepdeiicHoil rpaduky; onTuMH3anus HHTEp(EHCHON TpaduKu MOJ Pa3IUUHbIE pa3pelICHUS
9KpaHa; Co3/laHue rpauyecKux JOKYMEHTOB B IPOrpaMMax IOAIOTOBKH PacTPOBBIX H300pae-
HUH; co3laHue rpa@HuuecKuX TOKYMEHTOB B MPOrpaMMax MOATOTOBKU BEKTOPHBIX M300pa’keHUIA;
PHCOBHUE aHMMAIMOHHBIX IIOCIE0BATEIBHOCTEN U pacKkaJpOBOK; N3YUYUTh IIPAaBUJIA TIEPCIIEKTUBSI,
KOJIOPUCTHKH, KOMIIO3HIIMU, CBETOTEHH U M300pakeHUsI 00beMa; 03HAKOMJICHHE C TPeOOBaHUSIMHU
LIEJIEBBIX ONEPAIOHHBIX CHCTEM U MIaT(OopM K MUKTOrpaMMaM U 3JIEMEHTaM YIpaBlICHUs; U3Y-
YUTh OOIINE MPUHIIUITBI aHUMAIIUH, IPaBUIia TUIIOrpadckoro Habopa TeKCTa U BEPCTKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuummna «IIporpaMMupoBaHie KOMIBIOTEPHOH rpaduKn» OTHOCUTCS K 4acTH, (OpMH-
pyeMoii y9aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.

Jnst m3ydeHus JaHHOW NUCHMIUIMHBI B TPaeKTOpHH (OpMHUPOBaHUS MPOhecCHOHATBHON
komreteHImn [1K-6 HeoOXonuMbI 3HaHUS, YMEHUS M HABBIKH, (pOpMHUpyEeMbIe MPEANISCTBYIOIIHMH
JUCHUTIIIMHAMU.

TexHomorust NporpaMMHUpPOBaHHUS.

[lepeuens mocneayOmuUX AUCUUILIINH, A1 KOTOPbIX HEOOXOAUMBI 3HAHUS, YMEHUS U HaBbI-
KU, GOpMHUpyEMBbIEe JAHHOW JUCIUTUIMHOMN.

ba3nl naHHBIX.

[IpoekTHO-TEeXHOIOTHYECKAs] PAKTHUKA.

[IpoexTupoBanue Web-npuiioxeHuit.

[IpennumiomHas mpakTUKa.

[ToaroToBKa K 3anIuTe U 3alIUTa BBITYCKHON KBATU(DUKAITMOHHON pabOTHI.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUS JUCHUITJINHBI

OcBoeHMe TUCHUTUIMHBI HAIIPaBJIE€HO Ha (OPMUPOBAHKE FIEMEHTOB CIIEIYIOIIMX KOMIIETEH-
uuii B coorBercTBUU ¢ GI'OC BO u OIl BO no nanHoMy HampaBjieHUIO MOJITOTOBKH (CneyuanbHo-
cmu):
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IlepeyeHb MIaHMPYyeEMbIX Pe3yJbTATOB 00yYeHHS 10 TUCHUIJIMHE (MOAYJII0), COOTHE-
CEHHBIX ¢ HHAUKATOPAMM IOCTHKEHUSI KOMIIeTeH i

Komnerennus Nnapukatopsl focTu- PesynabTaTsl 00yyeHus
JKEHHMS KOMIIeTeHINI
ITK-6 IIK-6.2  IIpoekTtupyer | 3HaeT: CTaHAAPTHI, PETIAMEHTHPYIOIIUE TpeOo-

CnocobeH pa3paba- | mporpaMMHOe oOecre- | BaHUS K SPTOHOMHUKE B3aUMOJCHCTBUS YECIIOBEK-
ThIBaTh TpeboBanus | yenue (06.025-C/01.6) | cucrema, TpeGOBaHUS U PYKOBOJCTBA IO MPOCK-

K IPOrPaMMHOMY TUPOBAHUIO COOTBETCTBYIOIIMX IUTaTGopM U
00ecCTeyeHnIo u OTIEPAITUOHHBIX CUCTEM.

IIPOEKTUPOBATH €TI0 VYMmeeT: co3naBaTh MHTEPAKTUBHBIE MPOTOTHIIBI
Ha OCHOBE COBpe- uHTepdeiica, paboratk ¢ mporpaMmMamMu MpPOTO-
MEHHBIX TEXHOJIO- TUNIUPOBaHUS UHTEP(DEHCOoB.

T IPOrpaMMHUPO- Brnaneer: mpoekxtupoBanuem uHTepdeiica co-
BaHUs IJIaCHO TpeOOBaHMAM KOHIENIUM HHTepdeiica,

NPOEKTHPOBaHUEM HHTepdeiica mo o0pasiy yxe
CIPOEKTHUPOBAHHOIO MHTep(elica, HallMCaHUEM
UHTEPPEHCHBIX TEKCTOB, TMPOBEPKOM HHTEp-
(helCHBIX TEKCTOB
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Conep:xaHue TMCUMILTHHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

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.

nabopaTopHblie paboThl 8 mT. 110 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 ¢ SKpPaHHBIMU KOOPAMHATAMU

CamocTosTenbHas paboTa CTYACHTOB:
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 jekuud 1.1-1.17 — TexHuueckue cpeacrtBa KOMIIBIO-
TepHoi rpaduku. OToOpakeHre MPOCTPAHCTBA MOb30BaTeNs. Pacyér monb30BaTenbCKUi 1 Ma-
IIMHHBIX KOOpPAWHAT. AJITOPUTMBI T€HEPUPOBAHUS JMHUN. ['€eHepupoBaHHE OTpe3Ka MPSMOM.
®opmupoBaHue Ayru okpyxHoctu. Pactposelie anroput™mel. Beenenne B OpenGL. Iloctpoenue
MIPOEKITNI TPEXMEPHBIX 00beKTOB. [IpeoOpa3zoBanne KOOpaAMHAT

3.4 TloaroTroBka K 5K3aMEHY MO JUCLUILIUHE

(oLIeHOYHBIE MaTepHUasbl MPUBEICHBI B pa3zene 6 HacToseir PTIJT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

Tabnuua - O6pazoBaTenbHbIe TEXHOJIOTUH, UCIOIB3YyEMBIE TIPU peaTU3allui Pa3InYHbIX BUI0B Y4€OHOM
3aHATHH IO TUCUUIUINHE

Ne n/mt Buapl yueOHBIX 3aHATHI OO6pa3zoBarenbHbIe TEXHOIOTUU

1 Jlexuun Knaccuueckass (TpaauuuoHHasi, WH(GOpPMAIMOHHAS) JIEK-
nust. MHTepakTHBHAS JeKIus (JIEKIUSI-BU3YaTH3aLus).
WnauBuyanbHble W TPYNIOBbIE KOHCYJIBTAIMH IO JIHC-
[UTITHHE

2 JlaGoparopHas paboTa TexHOJIOTHsI BHINOJIHEHHS JTa00PaTOPHBIX 3alaHUi UH/IU-
BU/IyaIbHO. TEXHOJIOTHS BBIOJIHEHHS JJa0OPaTOPHBIX 3a-
JnaHui B Manoil rpynme (B Opurane). TexHoJorusi mpo-
OsieMHOT0 0OYYCHHSI HA OCHOBE aHaJIN3a Pe3yJbTaToB Jia-
OoparopHOi  pa®OTBI:  WHAMBUIYAIBHBIH  OIpOC,
cobecenoBanue B Mayion rpymme (Opuraze), o0CykaeHue
pe3yabTaTOB KOMAHAHOM paboThl, TPYNIIOBasi IUCKYCCHS,
METOJl «KPYIJIOTO CTOJIa», MHPEACTaBICHHE CTYJCHTOM
WIN TPYNIOH CTyAeHTOB (Opuranoii) pesynpraToB jabdo-
paTopHoii paboThl B opMe OTUETa U MYJIBTHMEIUIHOM
npe3eHTauu. [IpoekTHas TeXHOIOTHS

3 CamocrosrenbHas padora cty- | MHPOpManOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTUU (10-
JIEHTOB (BHEAyIUTOpHAs) cryn k OQUOC ¢unmana, k 9bC ¢unmana, 10cTyn K UH-
(OpMaLIMOHHO-METOAUYECKUM MaTepuanaM [0 JUCIH-

TUJTUHE)
4 KoHnTpons (mpomexyrounas aT- | TexHOIOrHS NUCBMEHHOIO KOHTPOJIA, B TOM YHCIIE Te-

TeCTallMs: 3a4eT WM 9K3aMeH) | CTHpoBaHHUe. PeliTHHIrOBas cuctemMa KOHTPOJIs

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

K npomexyTo4yHOI aTTecTaluu CTYJIEHTOB MO JUCHUILIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaaTeneid, MpenoaaBaTeNId MOCASAYIOMNX JUCITUTUINH, 3aBeIyIolTue Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKJIIOYAET KaK TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUYHYIO aTTECTaIIHIO.
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OneHoYHBIE CPENICTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsl BONIPOCOB K KOHTPOJBLHOMY ONPOCY NOCJIe 2-i JIEKIHMH:
OCHOBHBIE TTOHATHUSI KOMITBIOTEPHOU TpapuKH.

Ob6nacTu npuMeHEeHHs MAIIMHHON Tpa(uKH.

CranmapTsl B 001aCTH pa3pabOTKH rpaduIeCKUX CUCTEM.

GKS.

['padpuaeckoe sapo, CETMEHTHI, aTPUOYTHI.

TexHUYECKHE CPEJICTBA KOMITBIOTEPHOU rpaduKu.

['padpuaeckue agantepsl.

I'paduueckue nmporeccopsl, annapaTHas peaau3aus rpadhuaeckux QyHKIUi.

[TonsiTHe KOHBEMEPOB BBOIa U BBIBOA rpaduueckoil HHPpOopMaInum.

. CucreMbl KOOpIMHAT.

IIpumepbl BONPOCOB K KOHTPOJBLHOMY ONPOCY MOcJIe 6-i JeKuuu:
AddunHbIe TPEe0OpazoBaHMs U BCIOMOTaTeIbHbIE aJITOPUTMBI.
Addunnbie ipeobpazoBanus U poenupoBanue B 3D.
OTtoOpaskeHre IPOCTPAHCTBA TOIB30BATEIS.

Pacuér nosib30BaTeNbCKU M MAITMHHBIX KOOPAUHAT.
AJNTOPUTMBI T€HEPUPOBAHUS JTUHUIA.
I'enepupoBaHue oTpe3Ka MpsiMoil.

DopMHUpPOBaHUE IYyTU OKPYKHOCTH.

Kpussie besbe .

JIBymepHOE OTCEeUYEeHHE.

OTtceueHue NpSIMOYTOJIbHBIM OKHOM .

OTtceyeHue BbIMTYKJIbIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BHIMYKIOCTH MHOTOYTOJIbHUKA.
OTtceueHue HEBBIMTYKIBIM MHOTOYTOJIbHUKOM.

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONPOCY MOcJIe 6-i JeKuuu:

Kpussie besbe.

JIByMepHOE OTCEUEHHUE.

Otceuenune NpsAMOYroJbHBIM OKHOM.

OTceueHune BBITYKIBIM MHOTOYTOJIEHBIM OKHOM.
Omnpenenenne BbITYKJIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBIMTYKIbIM MHOTOYTOJILHUKOM.
3anuBKa 001IacTei.

3ajMBKa C COPTUPOBKOM.

3anuBKa 1Mo pedpam.

3aJMBKa C 3aTPABKOM.

[IpeobpazoBanue KOOPIUHAT.

[IpeoOpa3zoBanre KOOPAUHAT B IBYyMEPHOMN CUCTEME .
[IpeoOpazoBanus B TpEXMEPHOU CUCTEME KOOPIUHAT .
Buasl npoeknuii .

[IepcniekTUBHBIE TPOEKIUU.

KocoyrosibHbIle MPOEKIUH.

AKcoHOMeTpUYeCcKasi MPOEKIUS.
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IIpumepbl BONIPOCOB K KOHTPOJILHOMY onpocy nocJje 10-ii mexnum:
1. Tloctpoenue MpoeKIuii TpeXMEPHBIX 0OBEKTOB.
2. 3aTeHeHHE OTpe3Ka MIOCKOCTHIO.
3. Ouepkn.
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Vnanenue 3aTeHsIeMbIX pedep .
ANTOpUTMBI TapajuIeIbHON 00paboTKH.
[TocTpoenue cedeHus 00bEeKTa
Koaupoanue u cxxarue nuapopmarum.
PactpoBsie popmartsl.

BekrtopHsie popmarsl.

PacTtpoBbie airopuT™MBbI

SO XANN R

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONpoOCy nocJae 14-id jekuuu:
®pakranel. 3D-mMozaeny.
Kpuseie u moBepxHoctu CrijtaliHbl
®opmartsl rpadudeckux (pansos.
CucTeMEI IIBETOB.
OCHOBHBIE TIOHATHUS TPEXMEPHON TpaduKy.
Hcnonb3oBanue Gpynkmuit BIOS mi1s paboTel ¢ BUeoaganTepamue
Peanuzanus anmapaTHbIX MOAYJEH TpapUUeCcKOil CUCTEMBI.
00630p pa3nuUHBIX TpadUIECKUX TPOTPaMM.
Knaccudukanus nzo0paxenuit 1 npeodpazoBaHus

WX R WD —

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY ONpocy nocje 17-if qexnum:
Brenenne B OpenGL.
OpenGL.
Ocgenienue OpenGL.
TexcrypupoBanue.
BBenenue B menaepsl.
GLSL.
[Tpunoxenue ¢ GLSL.
VBO.
VAO u HanoxeHHne TEKCTYp C UCIIOIb30BaHUEM IIEHIEPOB.
10. 3arpyska mojeneil.
11. Ocgemienue B menepax.
12. PenbedHoe TEKCTypHpOBaHUE.

XA B WD =

[IpumMepsI aJropuTMa CAMOCTOATEILHOM PadOTHI M0 3aKPeIIEHUI0 MAaTepHaJia Mo TeMaTUKe

JEeKIHOHHBIX 3aHATHI

B xoxe m3yuenus qucuuruiniel «IIporpamMmmupoBaHre KOMIBIOTEPHOH rpauKu» CTYJEHTHI MOTYT
MOCENIaTh ayIUTOPHBIC 3aHATHS (JICKIIUHU, TAOOpATOPHBIE 3aHATHUS, KOHCYIbTAIuK). OCOOCHHOCTh U3y4de-
HHUs JUCHUITIINHBI «KOMHBIOTGpHaH rpa(bI/IKa» COCTOHUT B BBIIIOJIHEHUHN KOMIIJIEKCA HaGOpaTOpHBIX pa60T,
TJIaBHOM 3a/jauell KOTOPOTro SBJISIETCS MOJIyY€HHE HaBBIKOB CAMOCTOSITEIbHON paboThl Ha KOMITbIOTEpPaX C
HCIIOJIb30BAHUECM COBPCMCHHLIX KOMIIBIOTCPHBIX HNPOTrpaMM, MPECAHA3HAYCHHBIX JIA PCHICHUSA ONPCHAC-
JIEHHOTO Kpyra npo¢eCCHOHANBHBIX 3a7ay.

BaxxnHoe MecTo B OBJaIEHUU TeM JAaHHOW MUCIHILTAHBI OTBOJUTCS CAMOCTOSTEIbHOU padoTe, mpu
ATOM BO BpeMsl ayJUTOPHBIX 3aHATHH MOTYT ObITh PAaCCMOTPEHBI U MpopaboTaHbl HanboJiee BaXKHbIE U
TPYAHBIE BOIIPOCHI MO TOM MM MHOM TeMe JUCLHUIUIMHEL, a O0jiee JeTrKrue BOPOChl MOTYT OBITh W3YyY€HBI
CTYJIEHTaMH CaMOCTOSTEIbHO.

Hwuxe NEpCUUCIICHBI MPCAHA3HAYCHHLBIC 11 CAMOCTOATCIIBHOTO H3YUCHUA CTYACHTAMU OYHOI
(bopMbI 00y4eHHsI T€ BONPOCH! U3 JIEKIIMOHHBIX TE€M, KOTOPHIE BO BpeMsl MPOBENEHUS ayJUTOPHBIX 3aHs-
TUN U3y4aloTCs HEJOCTATOYHO UITU U3yYEHUE KOTOPBIX HOCUT 0030pHBIN XapakTep.
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Meroauka 3aKperieHns: MaTepUasoB JIEKIIMOHHbIX 3aHATuH 1.1-1.17:
3akperuieHre 3HaHW B 00JIACTH JaHHOW IUCIMIUIMHBI — SIBJSIETCS pa3paboTKa rpauuecKoro peaak-
TOpa:

1.  OtobpaxeHne MPOCTPAHCTBA MOJIb30BATEIS.

[Ipu popmupoBaHuM HM300paxKeHHe C UCIOIb30BAHHEM CPEJICTB KOMIIBIOTEPHON TEXHUKH BeCbMa
YacTO PEIIAIOTCS JIBE B3aMMOCBSA3aHHBIC 33/1a4M: -  IEPEHECEHHE Ha MAIIWHHBIA HOCUTENb rpadude-
CKOIl nH(poOpMaLMK ¢ HOCUTENS MoJib30BaTens (pU BBOJE); -  MEPEHECEHHE Ha HOCUTENb MOJIb30BaTe-
151 rpadudeckoit HHGOPMAIMM ¢ MAIIMHHOTO HOCHUTENs (IpU BhIBOAE). B obmiem citydae, npu perieHuu
3THX 3a]la4, HeOOXOAMMO YCTaHOBUTH COOTBETCTBUE, C OJHOM CTOPOHBI, MEXIY BBIACICHHBIM yYaCTKOM
Ha HOCHUTEIIE MOJIb30BaTeNs U, C JPYroi CTOPOHBI, 33JAHHBIM Y4aCTKOM MAaIIMHHOTO Hocutens. JlaHHbIe
3aJ1a4M, B KOHEYHOM CYETE, CBOASITCS K pacueTy KOOpAMHAT TOYKU HA MAIIMHHOM HOCHUTEJIE Ha OCHOBA-
HUU €€ KOOPJIMHAT Ha HOCHUTEJIE MOIb30BaTelNsl U HAa000pOT.

2. Pacuér nonp30BaTeNbCKUNA U MAIIUHHBIX KOOPAUHAT.

OToOpaxkaeMbIil y4aCTOK HOCUTEJS TIOJIb30BATENSI MOXKET MPEACTABIIATE COO0H HEKOTOPBIA Y4aCTOK
O0IIIEro MPOCTPAHCTBA HOCHUTEINS, UMEIOIUN (popMy B BUAE MPSIMOYTOJbHUKA (TI0JIb30BATEIBCKOE OKHO)
C TapaMeTpaMu, 3aJIal0IIMMH KOOPIMHATHI €ro JIEBOW HIKHEH (XITH, YITH) W NMPaBOH BepxXHEH (XIB, yIIB,)
TOUYEK.. MaIIMHHOE OKHO MOXKET OBITh TaK)Ke MPEICTABICHO 4Yepe3 KOOPAMHATHI JIEBOM HIDKHEH(XMH,
YMH) W MPaBOW BEpXHEH (XMB, YMB,)

. Jlis citydast mepexoaa OT HOCUTENS MT0JIb30BATENS] 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 HOCHUTEIIO MOJIb30BaTEeNs:

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

- Dx, Dy - cmemenus mo koopanHataMm X U Y, COOTBETCTBEHHO. 3a7adya OTOOPaKEHHST KOOPIH-
HAT MOXET ObITh YCIIO)KHEHA JIOTIOJTHUTEIHHBIMHA TPEOOBAHUSMHU.

[Ipu oToOpaxeHNN HAa MAIIMHHBINA HOCUTENIh TAKUMU TPEOOBAHUSIMU MOTYT OBITh: -  MPELyCMOT-
peTh KpOMKYy Mo Kpasim dkpana (h); -  obecrneynTh MaKCUMaIbHOE UCIOJIB30BaHUE BBIICICHHON IJI0-
IIaid 9KpaHa; -  HCIOJb30BaTh OJMHAKOBBIE MAaCIITA0bl IO KOOPAUHATHBIM ocsiM X,Y; -  H300paxe-
HUE TIOMECTUTH MO LIEHTPY BBIACICHHOTO OKkHA. Co3aHne KPOMKH 110 niepudepun sKpaHa o0ecreuynBaeT-
Csl 32 CUET KOPPEKIMH MapaMeTpOB 3KPaHHOTO OKHa! O¢ddexTnBHOE NCTOIH30BAHUS BbIACIECHHON
TUTOIIAM OKHA Ha SKpaHe MOXKET OBITh 00ECIIEYeHO 3a CUET TOr0, YTO BMECTO HCIIOJIb30BaHMsI rabapuToOB
OKHa B TOJIb30BaTEIbCKOM MPOCTPAHCTBE CIEAYET HCIOJIb30BaTh TabapUThl UMEIOUIETOCsl B 3TOM OKHE
rpaduuecKoro n300paxkeHus, T.e. ero IKCTpeMalbHble 3HaUeHHs 1o KoopauHate X U Y. B aTom ciydae
MAacIITa0bI IO OCSM KOOPAMHAT PACCUUTHIBAIOTCS CIEAYIOLUIUM 00pa3oM:

Jlnst ynoBiieTBOpeHHs TpeOoBaHMs 00eCIIeyeHNs OJJMHAKOBOT0 MaciTada mo KOOpIAMHATHBIM OCSIM,
HeoOXxoauMo 3TOT MacmTad M B3saTh kak: M=min(Mx, My). OO0ecrnie4eHus1 IIEHTPOBKH U300paKECHHS
Ha 3KpaHe MpeIoJaracr:

- paccuer MOJIOKEHHUS EHTPa MAIIMHHOTO OKHA YMII, XMII;

- paccyer MOJ0XKEHHUs IIEHTPOB U300paKEHHS YHII, XHUII.

3. AJNropuTMBI TEHEPUPOBAHUS JIMHUMH.

[Tpu dopmupoBaHuu THOO00N JTUHUU TPEIBIBISIFOTCS CIEAYIOIINE OYECBHUIHBIE TpPEOOBAHUS: -
JIUHUS JT0JDKHA HAYMHATHCS U 3aKaHYMBATHCA B 3aJIaHHBIX TOYKAX; -  KOHTPACTHOCTb U SIPKOCTH BIOJIb
BCEH JIMHBI (OPMUPYEMON TUHUM JTOJDKHBI OBITh OJMHAKOBBIMUA W HE 3aBUCETh OT KPYTH3HBI U JTMHBI
JUHUW;, - HEO0OXOIMMO OTpa)kaTh XapakTep JUHUHU (OTPE3KU MPSIMOM JTOHKHBI OBITH MPSMBIMU, POpMU-
pyeMble TyTU JOJKHBI UMETh (JOPMY OYTH U T. 1.); -  (OPMUPOBAHUE OTIEIHHBIX TOYEK JOJKHO BBI-
MOJIHATHCS ¢ MUHUMAJIBHBIMH 3aTpaTaMu BPEMEHH, TaK KaK KOJIMYECTBO TOYEK, TaK MPaBUJIO, JOCTATOUHO
Benuko. He Bce mepeuncienHbie TpeOOBaHUS MOTYT OBITh BBHINOJIHEHBI. M3-3a MPUHIIUIHATIBHBIX OCOOCH-
HOCTEW cpelcTB rpaduuecKoro BBOJAA-BbIBOJIA, HOCUTEIh, HA KOTOPOM (OPMUPYETCS WA C KOTOPOTO
cuMThIBaeTcs rpaduueckas nHOOpPMALKS, PAaCCMAaTPUBACTCS B BUIE MATPHUIBI JUCKPETHBIX AJIEMEHTOB,

10



Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evluuciumenbHas mexHuKay S
Ipoghunv «Ilpoepammmnoe obecneuenue cpedcms 8blUUCIUMENLHOU MEXHUKU U ABMOMA- (_ ;
MU3UPOBAHHBIX CUCTNEM Y \MBM_)
PIIJ] B1.B.01 «Ilpoepammuposanue KOMNbIOMePHOU epaghuruy

Ha3bIBAEMBIX NHKCEIAaMH, BU3YyalIbHbIE MapaMeTpbl (SPKOCThb, IIBETHOCTh M T.II.) KOTOPBIX MOTYT H3Me-
HaThCs. [loaToMy GopMupyemble TUHHH, CTPOrO FOBOPS, HE MOTYT HAUMHATHCSA M 3aKaHYMBATHCS TOYHO
B MaTe€MaTUYECKH OINPEeNICHHbIX TOUKaxX HocuTend. Omulka nosoxeHus: GopMUPYEMBIX TOUEK OMpese-
JSIeTCs. YPOBHEM JIMCKPETU3ALUU MM KOJMYECTBOM JTUCKPETHBIX TOUYEK, Ha KOTOpPOE pa30oMBaeTcsi HOCH-
Tenb. MakcUMallbHasl MOTPEIIHOCTD ITOJIOKECHHS TOUYKH ONPENEISAETCS MAaroM MeXAy ABYMs COCEIHHMH
MIUKCEJIaMHU.

4. T'eHepupoBaHUE OTPE3Ka MPSMOM.

I'enepupoBaHue oOTpe3Kka IpsSMOM OCYIIECTBIISIETCS TOYKAa 3a TOYKOM, HayuHasg OT 3aJaHHON
HayanbHOH Touku. [Ipu popmMupoBaHUN OdYepeHONW TOUYKH HUCHOIb3YETCsl XapaKTep U3MEHEHUs ee KOoop-
JIMHAT, ONPEETAEMbI MOJIOKEHUEM KOHEUHOW TOYKH OTHOCHUTEIBHO HAaYaJIbHON TOUKU. DopMupyemblie
KOOP/MHATBl OUEPEIHON TOYKH ONpPEEIIAIOTCSA 3a C4eT MOAU(UKALMU KOOPIUHAT MPEIblIyled TOUKH.
OnHa KoOpaMHATa UCIOJB3YETCs KaK apryMEHT U €€ MOIU(UKAIU BCETAa OAMHAKOBO U PABHO €IMHHUIIC.
M3MeHeHne BTOPOM KOOPAMHATHI OCYIIECTBIIAETCS TaKUM 00pa3oM, YTOObI ouepepHas TOYKa uMmelsa Obl
MOJIOKEeHHE, Hanbosiee OJIU3KOE M0 OTHOIIECHHIO K MOJIOKEHHUIO, PACCUUTAHHOMY Ha OCHOBAHUU aHAIIUTH-
yecKo 3aBUcUMOCTU. OTpe3oK Nmpsamoil 3agaerca HadaiabHOW TOukoM T1 ¢ xkoopaunatamu x1,yl u ko-
HeyHoH Toukoil T2 ¢ koopauHaTamu x2,y2.

5.  ®opMuUpOBaHUE AYyTU OKPYKHOCTH.

JlaHHBIN anropuTM obecrieuynBaeT (OPMUPOBAHUE AYTH OKPYKHOCTH C IIEHTPOM B Haydajue KOOpIu-
HaT, PacIoIOKEHHOM B IEPBOM KBaJpaHTe. Mcronb3ys 3epKaibHOE 0TOOpakeHHE OTHOCUTEIBHO KOOP-
JMHATHOW OCH, MOXXHO Ha OCHOBaHMM AYTH, c(pOPMHUPOBAHHON [JIsi TEpPBOrO0 KBAAPAHTA, IOJYYUTh
n300pakeHNe OKPY>KHOCTH BO BCEX OCTAJIbHBIX KBaJ[PaHTAX.

[Tpu GpopMHUpPOBAHUU TYT'H OKPYKHOCTH TTHKCEJ, KOTOPBIH JOKEH OBITh MCIOJIB30BAH B KAYECTBE
clieAyIoleld TOUKH (popMUPYEeMON OKPYXKHOCTH, BBIOUPAETCS U3 TPEX BO3MOXKHBIX IIPETEHAECHTOB, U €ro
KOOPAMHATBI PACCYUTHIBAIOTCA 32 CUET IPUPALLECHUs KOOPAUHAT IPEAbIAYIICH HaliIeHHOM TOYKH. Tpems
TOYKaMU-IIPETEHIEHTAMU SIBJISIIOTCS TOPU30OHTalIbHAsL, TUaroHalbHas U BepTUKaibHas Touku (Puc. 2.2-2),
13 KOTOPBIX BBIOMpPAETCst Ta, KOTopasi OJIMKe BCEro HaXOAUTCS OT PACYeTHOM OKPYKHOCTH.

O1eHOYHBIE CPENICTBA TSl IPOMEXKYTOUHOM aTTEeCTAIH:
IIpuMepsI BONIPOCOB K 3K3aMeHY N0 JMCIUILIHHE:
OCHOBHBIE TTOHATHUST KOMITBIOTEPHOU TpauKH.

Ob6nacTu npUMeHEeHNs MAIIMHHON Tpa(UKH.

CranmapTsl B 001aCTH pa3pabOTKH rpadUIECKUX CUCTEM.
GKS.

['padpuaeckoe snpo, CETMEHTHI, aTPUOYTHI.

TexHUYECKHE CPeJICTBA KOMITBIOTEPHOU rpaduKu.
['padpuaeckue agantepsl.

I'paduueckue nmpoueccopsl, annapaTHas peaau3aus rpadhuaeckux QyHKIUi.
[TonsiTHe KOHBEMEPOB BBOIa M BBIBOA TpaduuecKoil HHPpOpMaIum.
CucreMbl KOOpIMHAT.

AddunHBIE TPEOOPa30BAHUS U BCTIOMOTATEIIbHBIC ATOPUTMBI.
Addunnable npeodpazoBanus 1 npoeurpoBanue B 3D.
OTtoOpaskeHne IPOCTPaHCTBA MOJIB30BATENS.

Pacuér nonp30BaTeNbCKU M MAIIMHHBIX KOOPJAUHAT.
AJITOPUTMBI TEHEPUPOBAHUS JINHUH.

I'enepupoBanue oTpe3Ka NpsMOU.

®opmMupoBaHue YT OKPYKHOCTH.

Kpussie besbe .

JIByMepHOE OTCEUEHHUE.

OtceueHne NpsIMOYToJIbHBIM OKHOM .

_
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21. OtcedeHue BBIMTYKJIBIM MHOTOYTOJIbHBIM OKHOM.

22. OmnpezneneHue BBITYKIOCTH MHOTOYTOJIbHUKA.

23. OtcedyeHUEe HEBBIMYKIBIM MHOTOYTOJIbHUKOM.

24. Kpussle be3be.

25. JIByMEpHOE€ OTCEUCHHE.

26. OtcedyeHue NPIMOYTIOJIbHBIM OKHOM.

27. OtcedeHue BBIMTYKJIBIM MHOTOYTOJIbHBIM OKHOM.

28. OmnpeneneHue BBITYKIOCTH MHOTOYTOJIbHUKA.

29. OtcedeHuEe HEBBIMYKIBIM MHOTOYTOJIbHUKOM.

30. 3anmBka obmacTei.

31. 3anuBKa ¢ COPTUPOBKOM.

32. 3anuBka 1o pedpam.

33. 3anuBKa C 3aTPaBKOM.

34. TIpeoOpazoBaHue KOOpIUHAT.

35. Tlpeobpa3oBaHue KOOPAUHAT B IBYMEPHOU CHCTEME .
36. IIpeoOpazoBanHus B TpEXMEPHOU CUCTEME KOOPIUHAT .
37. Bupasl npoekuu .

38. IlepcnieKTHUBHBIE IPOEKIINH.

39. KocoyroJibHbI€ MPOEKINH.

40. AxcoHoMeTpHuecKas IPOEKIIHS.

41. IlocTpoeHue MPOCKIUNA TPEXMEPHBIX OOBEKTOB.

42. 3areHeHHE OTPE3Ka IIOCKOCTHIO.

43. Ouepkwu.

44. Vnanenue 3aTeHIEMBIX pedep .

45. AnTopuTMBI MapauieIbHON 00pabOTKH.

46. TlocTpoeHue ceueHus: 00BEKTA

47. KomupoBaHue U ckaTre HHPOPMAIIUH.

48. PactpoBbie pOpMATHL.

49. BexTtopnble (hopMaTHhl.

50. PacTtpoBblie anropuTMbl

51. ®pakransl. 3D-Mozaenu.

52. Kpussle u noBepxHocTH CruiaiiHbl

53. ®dopmatsl rpaduyeckux (Hanos.

54. CucremMsbl IIBETOB.

55. OCHOBHBIE MMOHATHS TPEXMEPHOU IPAPUKH.

56. Ucnonb3oBanue Gpynkiuit BIOS nms paboTsl ¢ Bugeoaantepamue
57. Peanu3anus ammapaTHBIX MOAYJIeH TpaiaecKoil CHCTEMBI.
58. O030p pa3nuYHBIX TpapUUECKUX MTPOTPAMM.

59. Knaccuduxkanus n3o0paxeHuil 1 mpeoodpa3oBaHuUs
60. Bsenenue B OpenGL.

61. OpenGL.

62. Ocsenienne OpenGL.

63. TekcTypupoBaHUE.

64. BBenenue B menepsl.

65. GLSL.

66. Ilpunoxenue c GLSL.

67. VBO.

68. VAO u HanoXeHHe TEKCTYpP C UCIOJIb30BAaHUEM ILICHIEPOB.
69. 3arpy3ka MoAeIei.
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70. OcBemnieHue B meaepax.
71. PenbedHOE TEKCTYpUpOBaHUE.

B ¢unnane ucnonpdyercs cucrema ¢ TPaauIIMOHHOW IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yaOBIIETBOPUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO0", "HEe 3auTeHO" (manee - MATHOAUTIbHAS CH-

cTema).

dopma MPOMEKYTOUHOM aTTECTALUK IO HACTOSIIIEH JUCHHUIUIMHE — IK3aMeH B 5-M cemecTpe.

[IpumeHsieMple KpUTEPUU OIICHWUBAHUS IO JUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHUBHBIM
mucekMoM HIY MOU ot 14 mas 2012 roga Ne 1-23):

OneHka
10 JUCIIn-
ILUTHHE

Kputepuu onieHKH pe3ynbTaToB
o0y4YeHUs IO TUCITUTLTNHE

«OTIHYIHOY/
«3aYTEHO
(oTyIuHO)»/
«3a4TEHOY

BricraBnsiercs oOydaroniemycsi, 0OHapyKMBILIEMY BCECTOPOHHEE, CUCTEMaTHUECKOE U
r1y0OKOe 3HaHWE MaTepUaioB U3YYEHHON AUCHIUILINHBI, YMEHUE CBOOOIHO BBIMOIHSITh
3a1aHKs, IIPEAYCMOTPEHHBIE IPOIPAMMOM, YCBOUBILIUN OCHOBHYIO M 3HAKOMBIN C JI0-
MOJTHUTEJILHON JTUTEPATypPOr, PEKOMEHOBAaHHOW pabodeld mporpaMMOi JUCITUTITNHBL,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB W3yYEeHHOW IUCIUILIMHBL, O€3yNpeyHO OTBETHUBIIEMY HE TOJIbKO Ha BO-
npockl Ouiiera, HO U Ha JIOTIOJIHUTENIFHBIE BOIPOCHI B paMKax paboueil mporpaMmsl
JUCLHUIIIIMHBL, TPaBUJIbHO BBINOJIHUBIIEMY MpakTUUYeCKoe 3aaanue. OueHKa 1Mo Jucuu-
IUTMHE BBICTABISIOTCS 00YYaIOLIEMYCs C YUETOM PE3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHON, chOpMHUpPOBaHBI Ha YPOBHE — «3Ta-
JIOHHBI.

«XOpOII0Y/
«3a4TEHO
(xoporo)»/
«324TEHOY

BricTaBnsercs oOyuaromemMycsi, 0OHApy>KUBIIEMY TTOJTHOE 3HAHWE MaTeprajja U3y4eH-
HOM TUCHUILIMHBI, YCIICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil JUCITUTUIMHBL,
MOKa3aBUIEMY CHUCTEMAaTHYECKUN XapakTep 3HAHWM MO NUCUUILIMHE, OTBETUBLIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWIHHO BBHITIOJHUBIIUNA MPAKTUYCCKOE 3aJaHHe, HO JOITy-
CTHUBIIHIA TIPU 3TOM HEMPHHIMITUATBHBIC OIHOKH. OIeHKA M0 JUCIUIUTNHE BBHICTABIIS-
I0TCsI 00yJaromeMycs ¢ YIETOM PE3yIbTaTOB TEKYIIETO KOHTPOJIS.

Komrmerenium, 3akperi€éHHble 3a AUCHUILTUHON, chOpMHPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«yJIOBJIETBO-
pUTETBHOY/
«3aUTEHO
(ymoBieTBo-
PHUTENBHO)»/
«3aUTCHO

BricraBnsercs oOy4aromemycs, 0OHapyKMBILIEMY 3HAHHE MaTepHaja U3y4eHHOU Jauc-
[UTTUHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueObl B mpencTosuiei padoThl
1o MPOQECCHH, CIPABISIFONIEMYCS! C BBITIOJTHEHUEM 3aaHU, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOM, pEKOMEHIOBAaHHOM pabovei mporpaMMon AUCITUIUINHBL, JOMYCTHBIIEMY
MOrpCIIHOCTL B OTBCTC HAa TCOPECTUUYCCKUC BOIIPOCHI I/I/I/IJII/I IIpU BBITIOJIHCHUHW MPAKTH-
YECKHMX 3aJaHuii, HO 00JaJaroIieMy HEOOXOJUMBIMU 3HAHUSIMH JJISI MX YCTPAHCHUS
noa pyKOBOACTBOM IIPCIIOAaBaTCIIA, .HI/I6O HCIIPABUJIbHO BBIIIOJHUBIICMY IMPAKTUYC-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHMIO IIPETI0/1aBaTeNsl BHITOTHUBIIIEMY IPYTHE MTPAKTHUECKUE
3alaHusA U3 TOTO KC pa3aciia JUCHUIIIINHBI..

Kommnerennum, 3akperni€HHbIe 3a TUCIHUIUIMHON, ChOPMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIN».

«HEYOBJIE-
TBOPUTEIIb-
HOY»/ HE 3a-
YTEHO

BricTaBnsercs oOyuaromemycs, 0OHapYKHBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMUIX OC-
HOBHOI'O MaTcpualia H3y‘-IeHH0171 JAUCHUIIIMHBI, OOMYCTUBIICMY MNPUHIUIIHNAIBHBIC
OIMOKY B BBHITIOJHEHNUH 3a/IaHUI, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OMiieTa U JAOMOJ-
HUTCJIBHBIC BOIIPOCHI U HCIIPABUJIBHO BLIMTOJIHUBIICMY MNPAKTHYCCKOC 3aJaHUC (Hera-
BIUJIBHOE BBITIOJHEHHE TOJBKO MPAKTUYECKOTO 3aJaHWsl HE SBISICTCS OJHO3HAYHOU
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Ouenka Kputepuu oneHku pe3ynbTaToB
10 fucuu- 06yLI€HI/I}I 10 AUCHUITIIUNHE
TUTHHE

MPUYMHON J1JIs1 BBICTABIICHUSI OLICHKU «HEYIOBIETBOPUTENIBHOY). Kak mpaBuiio, oleHka
«HEYAOBJIETBOPUTEIIBHO CTABUTCS CTYACHTAaM, KOTOPbIE HE MOTYT MPOJOJIKUTE 00yde-
HUE 10 00pa3oBaTENbHON MporpamMme 0e3 JOMOTHUTENBHBIX 3aHSATHI M0 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yYaromeMycs ¢ y4éToM
pPe3yJabTAaTOB TEKYIIETO KOHTPOJIS.

KomnereHnuu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHbIE 32 JUCIUIUIMHON, HEe chopMHu-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHHE

YueOHast ayaquTopus ISl TPOBEACHHS 3aHATUH CEMHUHAPCKOTO THUIA, TPYIIIOBBIX M WHIWBHUIyaTb-
HBIX KOHCYJIbTAIlM/, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTECTallM1, OCHAILIEHHAS:

- CIIENHUAM3UPOBAHHONW MEOEIbI0; MOCKON ayAUTOPHOM; MEMOHCTPAIMOHHBIM O0OpPYAOBaHUEM:
MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAllMOHAPHBIM) IPOEKTOPOM.

VYueOHast ayaAuTOpus AJs 1aOOPATOPHBIX PadOT, BBHIMOIHAEMBIX B KOMITBIOTEPHOM KJIACCe, OCHA-
LICHHASA:

- CHEIMAIM3UPOBAHHON MeOesbIo; TOCKON ayAUTOPHOW; NepCOHANBHBIMUA KOMITBIOTEPAMHU C TOJI-
kimoueHreM K cetu "Mateprer" u noctynom B DUOC dunuana.

Jlis mpoBeeHus 3aHATHI 1aOOPaTOPHOTO THIMA MCHOJIB3YIOTCS CHEHaTM3UpOBaHHbIE JIabopaTo-
pun: naboparopun b-209 u b-304 «ITomemieHue st caMoCTOSTENbHON pabOThl 00yUYaIOMIUXCsI», PacIio-
noxeHHas no aapecy 214013, r. CMmoneHck, DHepreTuuecKkui np., 1.1, 3ganue sHepreTHYecKoro HHCTU-
TyTa (J1abopaTopHbIil Kopyc Ne 2).

JlaGopaTopun ocHamieHbl 45-10 MECTaMH ¢ TIEPCOHATBLHBIMU KOMIIBIOTEPAMH, C YCTAaHOBJICHHBIM
HEO0OXOIMMBIM MPOTPAMMHEIX 00ECTICUYCHUEM.

Jnis caMOCTOATENbHOM padOThl 00YyYalOUIMXCs MO AUCHUIUIMHE HCIIOJIB3YEeTCs MOMEIICHUE s
CaMOCTOATEIbHON paboThI 00yUarOIIMXCsI, OCHAIIICHHOE:

- CHEUHAIU3UPOBAHHON MeOeIblo; JOCKOW ayAMTOPHOMN; MEPCOHAIBHBIM KOMITBIOTEPAMHU C T10J-
kimoueHreM K cetu "Mateprer" u noctynom B DUOC dunumana.

IIporpammHoe o0ecnevyenue

Onepannonnas cuctema OS Windows XP/7/8/10; odwucHsiii maketr Microsoft Office — mis paGoTer
Haj PIT/] u MeToguYeCcKUM 0OCCIICUCHHEM K HEil;

Inkscape - 3TO BBICOKOKaueCTBEHHBIH MPOQecCHOHATBHBII HHCTPYMEHT JUIsl Pa0OThI ¢ BEKTOPHOM
rpadukoit g Windows, Mac OS X u Linux. OH IMpOKO UCIOJIb3yeTCs JTOOUTEIIMU U MpodeccuoHa-
JaMU TI0 BCEMY MHPY JJIsi CO3JIaHHs WIUTIOCTPAIM, UKOHOK, JIOTOTUIIOB, AWarpamMM, KapT, a Takxke BeO-
rpadukH.

Gravit Designer - 310 OecruiaTHOe MOJHO(DYHKIIMOHAIBHOE MPUIIOKEHUE IS BEKTOPHOTO
rpaduveckoro au3aiina, koropoe padboraet Ha BCEX miardopmax.

InVision Studio — 6ecrmatusbiii MoutHbIi nHCTpYMeHT Ul / UX nusaitnepa, noctynHsiii Ha Mac u
Windows st co3nanust Au3aiiHa MPUII0KEHUH, CAUTOB U APYTUX ITU(PPOBBIX MPOAYKTOB C MHTEPAKTHB-
HOCTBIO Y aHUMaLIUEM.

DELPHI 7.0/C++/C#/Python.
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GIMP 2(cBoOoaHo pactpocTpanseMbliii rpadudeckuii pexaktop) Ykazannoe [10 BxoauT B miepe-
4yeHb umerorerocs aurensnonHoro 110 ¢punmana MOU B r. CmoseHcke.
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8. OBECIIEYEHHME OBPA3OBATEJIBHOI'O NPOLHECCA JJIA JIUL C OI'PAHUYEHHDI-
MH BO3MOXKHOCTAMMU 310POBbSA U NTHBAJIN1OB

B xone peanuzanuy TUCHMILIMHBI HCIIOIB3YIOTCS CIEAYIOLINE TOMOJHUTENbHBIE METObI 00yye-
HUS, TEKYIEro KOHTPOJSI YCIEBAEMOCTHU U MPOMEXKYTOUHOM aTTecTalluyd 0OydarolnuXcsl B 3aBUCUMOCTH
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEH:

AJISl CJIenbIX M C1a00BUAALINX:

- JIeKUUHU 0(pOPMIISIOTCS B BHJIE AJIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C MOMOIIBIO KOMIIBIOTEpa
CO CHEeUAIN3UPOBAHHBIM ITPOIPAMMHBIM 00€CTIeYeHUEM;

- MACbMEHHBIE 3a/1aHUs BBINOIHSIIOTCS Ha KOMIBIOTEPE CO CHELUAIN3UPOBAHHBIM ITPOrPAaMMHBIM
o0ecrieueHrneM, WK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He Mmeree 300 Jrokc;

- 17Is1 BBIIOJTHEHUS 3aJJaHUs TPU HEOOXOAUMOCTH MPEAOCTaBISAETCS YBETUUUBAIOIIEE YCTPONCTBO;
BO3MOYKHO TaK)Xe UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPONUCTB;

- MMUCbMEHHBIE 331aHUSI OPOPMIISIIOTCS] YBETTUUEHHBIM IIPUPTOM;

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

AJIS TJIYXHX H CJIA00CIbIIIAMX:

- IEKIUU 0POPMIISIFOTCS B BHJIE€ DJIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 33aJJaHMsI BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MMCBMEHHOI (popme;

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

JJIs1 JIMI ¢ HAPYIIEHUsIMU ONIOPHO-IBUIaTeIbHOIO annapara:

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

- IACbMEHHBIE 3a/laHUs BBIIOIHSIIOTCS Ha KOMIBIOTEPE CO CIELUATM3UPOBAHHBIM IIPOrPaMMHBIM
oOecIeueHnEM;

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

- HCTIOJNIb3YeTCs crenuaibHas yueOHas ayautopust ais iy ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHcK, DHEpreTU4ecKuil np-a, 1.1, 31aHre YHEPreTUHYeCKOro uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMUMOCTH MpeTyCMaTPUBAETCS YBEIHMUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponienypa mpoBeneHHUs MPOMEKYTOYHON arTecTaluy JUIs OOy4aroIUXCsl yCTaHAaBIUBAaeTCA C
y4€TOM UX HMHIUBUAYAIbHBIX ICcUX0pu3nYeckux ocobeHHocteil. [IpomexyTouHast arTecTanusi MOXET
IIPOBOZIUTHCS B HECKOJIBKO ITAIOB.

[Ipu npoBeaeHMHM MPOIENYpPbl OLICHUBAHUS PE3YAbTaTOB O0Oy4YeHHUs MpeaycMaTpuBaeTCs
UCTOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOJUMBIX B CBS3H C HMHIMBHIYaJIbHBIMH OCOOCHHOCTSAMHU
oOyyaromuxcsi. JTU CpelcTBa MOTYT ObITh MpPENOCTaBICHbl (UINAIOM, WM MOTYT HCIOJb30BaThbCs
COOCTBEHHBIEC TEXHHUUYECKUE CPEJICTBA.

[TpoBenenue mpouenypbl OIECHUBAHHS PE3YIbTATOB OOYUEHHS JIOMYCKAETCS C HCIOJIb30BAaHUEM
JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

OGecnieunBaeTcs A0CTYN K HHPOPMANMOHHBIM U OubauorpaguyeckuMm pecypcam B cetu UH-
TepPHeT Ui KaXJ0ro odydaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHHUSIM HX 3I0POBbS M BOC-
pUsATUS UHPOPMAIUH:

JJIS1 CJIeNBbIX M CJ1a00BHISIIINX:
- B IeYaTHOU (popMe yBETMYCHHBIM MIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
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- B popme ayauodaiina.
AJSA TJIYXHX M c1a00CcabIIIAIMX:
- B Ie4aTHou popme;
- B (hopMe 3JEKTPOHHOTO TOKYMEHTA.
AJs1 00YYAIOLIUXCS ¢ HAPYIIEHUSIMH OTIOPHO-IBUTATEJbHOI0 anmnapara:
- B Ie4aTHoH ¢opme;
- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;
- B (hopme ayanodaiina.
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