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1. EJIM 1 3AJIAYHU OCBOEHUSA JTUCIIUITJIMHBI

Heas ocBoenust uctuiinHbl «lIporpaMMupoBaHue KOMITBIOTEPHOW Trpadukm» —
dbopmupoBaHre 3HaHMW B 00JACTH KOMIBIOTEPHOW TpapuKd C TOMOIIBIO COBPEMEHHBIX
rpadu4ecKux MakeToB.

B muctumuimae «lIporpaMMupoBaHHe KOMITBIOTEPHOH TpadUKn» OCHOBHOEC BHHMAHUE
yAenseTcs 3aJadaM [0 W3YYCHUIO TMPHUHIMIIOB CO3/aHus U O00pabOTKM H300paKeHUH ¢
UCITIOJIb30BaHUEM TPAPUUECKUX TTAKETOB, OCHOBBI ITPOrPAMMHUPOBAaHHUsI KOMITBIOTEPHOM rpaduku Ha
Pa3NUYHBIX S3bIKAX M C HWCIOJb30BAHUEM CIEIHMAIM3HUPOBAHHBIX IaKETOB, OCHOB BOCIPHSITHUS
rpaguveckux u300pakeHUH, QUMK IBETa H CBETa, BHJIOB TIpadukh, OCOOEHHOCTEH
MCTOJIb30BAHUS U MPUHIUIIOB (POPMUPOBAHUS PA3TUYHBIX BUIOB rpadUKu, OCHOB KOMITBIOTEPHOTO
nu3aiiHa 1pu (GOPMHUPOBAHUIO KOMIIO3MIIMH, CO3/aHUsl €IUHOTO CTHIS O(OpMIICHUS, Iepenayde
oOpa3sa.

3agaunM: wW3y4YCHUE MOHITUHHOIO ammapara JUCHUIUIMHBI, OCHOBHBIX TEOPETUYCCKUX
MOJIOKEHUH W METO/IOB, MPUBUTHE HABBIKOB NPUMEHEHUS TECOPETUYECKUX 3HAHWUU Uil PELICHUS
MPAaKTUYECKUX 3a7ad, KacaloUIMXCS MPOTrpaMMHUPOBAHMS KOMIIBIOTEPHOW TpadUKH; OCBOCHHE
rpadudeckoro au3aiiHa uHTepdeiica B IEIOM WM OTICIBHBIX 3JCMEHTOB YIIPABICHHS 110
OTIPENICIIECHHOMY paHee BU3YaJbHOMY CTHIIIO; CO3JIaHHE PACKaJPOBOK aHUMAIWUU HWHTEPEHCHBIX
00BEKTOB; PUCOBAHHE MHUKTOIPAMM, BKJIFOUas pa3padOTKy MX Mmeradop; pHUcOBaHHE rpadudecKux
MOJICKA30K M Jpyroil wuHTepdeiicHoN rpadukm; omrtuMusamus uHTEpdEHCHONH Tpaduku Mo
pasnyHbIe pa3peuicHUs YKPaHa; CO3JaHue TpaPUUeCKUX JOKYMEHTOB B IMPOrpaMMax MOJIrOTOBKU
pacTpoBbIX HU300paKEHMIA; CO3AaHME TpapUUECKUX JOKYMEHTOB B TpOrpaMMmax IOJITOTOBKH
BEKTOPHBIX HM300paKCHUH; pPUCOBAHWE AHUMAIIMOHHBIX IOCIECIOBATECIBHOCTEH W PACKaJPOBOK;
M3YYUTH MPaBUIIA TIEPCIIEKTHBBI, KOJOPUCTUKH, KOMITO3UIIMY, CBETOTEHN M M300pa)keHUs1 00beMa,;
O3HaKOMIJIEHHE ¢ TPeOOBAHUSIMHU IIEJIEBBIX OMEPAIMOHHBIX CHCTEM M IMIaT(GOopM K MUKTOTpaMMaM U
DJIEMEHTaM YIpaBIICHHS; M3YYUTh OOIINE TMPUHIUITEI aHUMAIMH, TIpaBuiia TUnorpadckoro Habopa
TEKCTa U BEPCTKH.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OII BO

Huctunnuna «[IporpaMMupoBaHUe KOMIBIOTEPHON TpaduKU» OTHOCHUTCS K YacTH,
dhopmupyeMoil yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHM.

Jnsg n3ydeHusi TaHHOW TUCHUIUIMHBI B TPaeKTOPUU (OpPMUPOBaHUSA MPO(ecCHOHATBLHOU
komnereHIK [1K-6 HeoOX0 QMBI 3HaHUS, YMEHUS U HaBBIKH, (POPMHUPYEMbIE MPEAIIECTBYIOIIMMHU
JUCLUTIIIMHAMMU.

TexHOoIorus MpOrpaMMHUPOBAHUS.

[lepeueHr mnoCHEAYIOUMX IUCHUUIUIMH, JUIS KOTOPbIX HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMHUPYEMBIE JAHHOW JUCLUTUINHOMN.

ba3sl naHHBIX.

IIpOEKTHO-TEXHOIOIrNYECKas TPAKTHKA.

[TpoextupoBanue Web-niprioxeHuit.

IIpenaumioMHas paKkTHKa.

[TonroroBka K 3aliyTe U 3alIUTa BBITYCKHON KBaTU(UKALIMOHHONW pabOTHI.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJIMHbI

OcBoeHMe JUCHMIUIMHBI HANpaBlieHO Ha (OPMUPOBAHHUE DIIEMEHTOB  CIIEAYIOLINX
komnereHmMilt B coorserctBun ¢ ®I'OC BO u OIl BO no naHHOMY HampaBi€HUIO NOJATOTOBKU
(cneyuanvnocmu):
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Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBbIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

00ecIeyeHnIo u
MIPOEKTUPOBATH €TI0
Ha OCHOBE
COBPEMEHHBIX
TEXHOJOTrui
IPOrPaMMHUPOBAHHUS

Komnerenuus Nuaukaropsl Pe3ysabTarsl 00y4yeHusi
AOCTHKEHU S
KOMIIeTeHIUI
IIK-6 IIK-6.2  Ilpoextupyer | 3HaeT: CTaHJapTHI, perIaMeHTUPYIOLIe
Cnocoben POrpaMMHOE TpeOOBaHUS K DSPrOHOMHKE B3aUMOJIECHCTBUS
pa3palaTbIBaTh obecrieuenne (06.025- | yenoBek-cucrema, TpeOOBaHUS W PYKOBOJCTBA
TpeOOBaHUS K C/01.6) o MIPOCKTUPOBAHUIO COOTBETCTBYIOIIHNX
IPOTPaAaMMHOMY 1aT(OpM U OTNIEPAIIMOHHBIX CUCTEM.

VmMmeer: Co3aaBaTb MHTCPAKTHBHBIC ITPOTOTHUIIBI

uHTepdeiica, paboratk ¢  IporpamMmamu
IPOTOTUIMPOBAHUS UHTEP(DENHCOB.

Bunaneer: IIPOEKTUpPOBaHUEM  HHTepQelica
COIJIaCHO TpeOOBaHUAM KOHIIETILIUH

uHTepdeiica, MPOEKTUPOBaHUEM HHTEpdeiica 1o
o0pa3ily yke CIpOeKTUPOBAHHOIO MHTEpdeiica,
HaIMCaHUEM UHTEPEHCHBIX TEKCTOB,
POBEPKON MHTEP(ENCHBIX TEKCTOB

CMONEHCKNA
( o@uanai
O |
V3un_
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4. CTPYKTYPA U COAEPKAHUE JNCHUITJIMHBI

CTpyKTypa AMCUMILIMHBI:

Ckonuposamu u3 yuebnozo niana no coomgeemcemeyioweu OI1:

CMONEHCKUA
(C @unnan

v e»,

Cemectp 5 Hroro 3a kypc
AKaJIeMHYECKUX 4acoB AKaZIeMHYECKHX 4acoB 3.e.
) =
Nnunexc HaumeHoBaHne é g é
& Kon g | 3. = Kou
Z | Bcero Jlex | Jla6 | IIp | KPII | CP =y Z | Bcero Jlex | JIa6 | TIIp | KPII CP Koutpons | Bcero
< TaKT. z < TaKT.
~
IIporpammupoBaHnue
b1.B.01 | kommbrOTEpHOI 9x3 | 180 68 | 34 | 34 76 | 36| 5 | oxs| 180 68 34 34 76 36 5
rpaduku
OBO3HAYEHMUAI:

Buabl npoMexyTOYHOM aTTecTAMU (BUIBI KOHTPOJIA):

OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OILCHKOM;
3a — 3a4eT;

Buasbi pador:

KonTakT. — KOHTaKTHAS pa60Ta 06yqa}0mnxc51 C IIpCIogaBaTCIICM;

JIek. — NeKIMMoOHHbBIC 3aHATHS,
Jla6.— naGoparopHbie paboThI;
[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);
PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);
CP — camocTosiTennbHas paboTa CTYJCHTOB;
3.6.— 00bEM AMCLUIUINHBI B 3a4€THBIX €AMHULIAX.
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Conep:xaHue TUCUUILTHHBI:

HaumeHoBaHue BUI0B 3aHATUI U TEMATHK, COJEeP:KaHUe

JICKIMOHHBIE 3aHATUA 17 mT. 1o 2 yaca:

1.1 OcuoBuble noHsATHSA. OOMaCTH MPUMEHEHHUs] MalIMHHOW Trpaduku. CTaHaapTsl B 00IacTu
paspaborkurpadudeckux cucteM. GKS. I'padudaeckoe siapo, cerMeHTHI, aTpuOyTHI

1.2 Texuuueckue cpeacTBa KoMmbloTepHOW rpaduku. I'paduueckue aganrepsl ['paduueckue
IPOLIECCOpPBI, anmnapaTHas peanu3auus rpapuueckux ¢yHkuui. [ToHaTue koHBeliepoB BBOJA U
BBbIBOZIA Tpaduueckoid mHPpopmanuu. CucTeMbl KOOPIUHAT.

1.3 Addunnpie npeoOpa3oBaHMssT W BCIOMOTaTeIbHBIE  aIrOpUTMBL.  AddUHHBIC
npeoOpa3zoBanus U npoeruposanue B 3D.

1.4 OtobpaxeHue NPOCTPAHCTBA IOJIb30BaTeNsA. Pacyér mMoib30BaTEIbCKUI M MAIIMHHBIX
KOOpJMHAT. AJrOpUTMbI F€HEPUPOBAHUS JTUHHM.

1.5 T'enepupoBanue orpeska npsmoil. opMupoBaHUe YT OKPYKHOCTH.

1.6 Kpussie besne . [IBymeproe orcedenne. OTceueHne NpsMOYTrobHBIM OKHOM . OTcedeHnune
BBIITYKJIBIM MHOTOYTOJIbHBIM OKHOM. Ompe/esieHHe BBIYKIOCTH MHOIOyrojbHuKka. OTceueHue
HEBBITYKJIBIM MHOTOYTOJIEHUKOM.

1.7 3anuBka obnacrtell . 3aMBKa C COPTUPOBKON. 3a1MBKa 110 peOpam. 3anuBKa ¢ 3aTPaBKOH .
1.8 TIlIpeoGpazoBanue koopamHat . [IpeoOpa3oBaHne KOOpAMHAT B JABYMEPHOHW CHCTEME
ITpeoOpa3oBaHus B TpEXMEPHON CUCTEME KOOPIUHAT .

19 Bugst mnpoexkuuit . [lepcriektuBHbie Tpoeknmuu .  KOCOYroibHBIE — TPOEKIIHH.
AKCcOHOMETpHUYECKask IPOEKIIHS .

1.10 TTocTpoeHHe MPOEKIMA TPEXMEPHBIX OOBEKTOB . 3aTEHEHHE OTPe3Ka IIOCKOCThI0. OYepKy.
VY nanenue 3aTeHseMbIX pedep .

1.11 Anropurmsl napamiensHoit o0padoTku. IlocTpoenue ceuenust oobekTa

1.12 KonupoBanue u cxatue nHpopmauuu. PactpoBsie popmartsl. BekropHblie popmarsl.

1.13 PactpoBble anropuT™MbI

1.14 ®paxransl. 3D-monenu. Kpusbie u noBepxHoctu CritaitHb

1.15 ®opmarel rpadpuueckux QaitioB. Cucrembl 1BeTOB. OCHOBHBIE MOHATUS TPEXMEPHOI
rpaduku. McnonszoBanue ¢pynkuuit BIOS s paboTel ¢ Buneoagantepamue

1.16 Peammzamusi anmapaTHbIX Moxayhedl Tpaduueckoir cuctembl. O030p  pazsIHYHBIX
rpapudeckux nporpamm. Knaccugukaius nzoopaxeHuit 1 npeodpa3zoBaHus

1.17 Beenenune B OpenGL. OpenGL. Ocpemenune. OpenGL. TekcrypupoBanue. Beenenue B
meinepsl. GLSL. IIpunoxxenne ¢ GLSL. VBO. VAO wu HamoxeHue TEKCTyp C
UCMOJb30BaHUEM IeiaepoB. 3arpy3ka wmojenedl. OcpemeHue B meinepax. PenbedHoe
TEKCTYpUPOBAHUE.

nabopaTopHbie paboThl 8 mT. 10 2 (4) yaca:

2.1 OcHoBuble npuemsl padotsl B GIMP. Pa6ora co cnosmu

2.2 ®oromonTtax. Pabota ¢ iBerom. BoccTanoBnenue gororpaduii.

2.3 Uzyuenue InVision Studio.

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

2.5 Co3nanueuntepdeiica rpapuueckoii cucremsl B ctangapte CUA

2.6 Ommcanue TpEeXMEpPHOro o0beKTa CIIUCKOM pedep.

2.7 Peanm3arusi IOBOpPOTa, CIBUTA I MACIITAOMPOBAHUS

2.8 TlomydyeHue OpTOTOHAIBHBIX MPOEKIWH oO0bekTa. [lomydyeHue IEHTPATbHON MPOCKINU
o0bekTa. PaboTa c HKPAHHBIMU KOOPJIMHATAMHU

CamocTosrenbHas paboTa CTYJAEHTOB:
3.1 4 KOHTPONBHBIX Ompoca nocnue 2-i, 6-i, 10-it , 14-it u 17-i nexuwmii;
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3.2 3akperieHHE MaTepHrala 1o TeMaTHKE JICKIIMOHHBIX 3aHATHH.
3.3 3akperienue u3ydeHus MarepuanoB Jekmmid 1.1-1.17 — Texuuueckue cpeacrra
KOMIIBIOTEPHOM rpadukm. OrobOpaxxenue MPOCTPaHCTBA MOJIb30BAaTE . Pacuér

MOJIb30BAaTEIbCKUM M  MAIIMHHBIX  KOOPAMHAT. AJITOPUTMBI  TI'€HEPUPOBAHUSA  JIMHUU.
I'enepupoBanue orpeska npsamMoin. opMuUpOBaHUE IYTH OKPYKHOCTU. PacTpoBble aarOpUTMBI.
Beenenne B OpenGL. IloctpoeHue mpoekiuii TpeXMEpHBIX 00BeKTOB. I[IpeoOpasoBanue
KOOpJUHAT

3.4 TloaroroBka K 9K3aMeHY MO TUCIUILINHE

(oLleHOYHBIE MaTepHUasbl IPUBEICHHI B pazzene 6 Hactosimen PT1JT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ta@mua - O6p330BaTeJ'II>HLIe TEXHOJIOTHUH, UCIIOJIB3YCMBIC ITPHU PCATIN3allUU PA3JIMYHBIX BUIOB yqe6H0171
3aHATHH IO JUCIIUILINHE

Ne /i Bunp! yueOHBIX 3aHATHN OO0pa3oBarenbHbIE TEXHOIOTHH

1 Jlexumm Knaccuueckast  (TpaauiuoHHas,  HMH(POpPMAIMOHHASA)
nekius. MaTepakTuBHAS JCKIUs (JICKIIUSI-BA3yaTH3aIus).
WHauBUayalbHbIE W TPYIIOBbIE KOHCYJBTAIlMH IO

JTUCLUTIIINHE
2 JlaboparopHas paboTa TexHonorust  BBIOMHEHUS  JIAOOPATOPHBIX  3a/laHUMN
WHUBHUIYaJIbHO. Texnomnorus BBITIOJTHEHUS

1abopaToOpHBIX 3a/aHuil B Mayoil rpymme (B Opurane).
TexHonorust mpoOIeMHOro 00y4eHHsI Ha OCHOBE aHaIN3a
pe3ynbTaToB J1a00paTOpHON pabOThl: WHAWBHIYAITbHBIHN
ompoc, cobecenoBaHne B Maliol rpymme (Opurane),
oO0CyX/eHue  pe3yabTaToB  KOMaHAHOH  paloTsl,
TPYNIIOBasl  JUCKYCCHSA, METOJ] «KPYIJIOTO CTOJay,
MPEJICTABJICHUE CTYACHTOM WJIM TPYIIOA CTYACHTOB
(Opuramoit) pe3ynbTaToB Ja0OpAaTOPHOM paboTH B (hopme
oTyeTa W MYJIbTUMEIUITHOW mpe3eHTanuu. [IpoekTHas

TEXHOJIOTHUS
3 CamocrostenbHas pabora WNHpopMalinOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH
CTYJEHTOB (BHEAyIUTOpPHAs) (moctyn x OUOC ¢unuana, k ObC ¢unmana, noctyn K
UH(POPMALIMOHHO-METOINUECKUM MaTepuaiam o
JACIIATIITAHE)
4 KonTtpons (mpomexyTouHas TexHONOTHSI THCHMEHHOTO KOHTPOJS, B TOM YHCIE
aTTecTalus: 3a4eT Win TecTupoBaHue. PeTHHrOBast cucTreMa KOHTPOJIS

9K3aMEeH)

6. OUEHOYHBIE MATEPHAJIBI JUUIsI TEKYLIETO KOHTPOJISA U
ITPOMEKYTOYHOM ATTECTAIIAN — JUISI OEHKH KAYECTBA OCBOEHUS
TUCIUATLTAHBI

K mpomexxyTouHOM aTTecTalliu CTYAEHTOB MO JAUCIUIUIMHE MOTYT IMPHUBJIEKATHCA MPEACTABUTENN
paboToaaTeneid, MpenoaaBaTeNId MOCASAYIOMUX JUCITUIUINH, 3aBEeAyIOIIIe Kadeapamu.

7
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OLIGHKa Ka4yc€CTBa OCBOCHUA JUCIHUIIIIMHBI BKIIFOYACT KaK TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH, TaK
" IIPOMCIKYTOUYHYIO aTTCCTAIHIO.

OneHoYHBIE CPENICTBA TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsl BONPOCOB K KOHTPOJBLHOMY ONPOCY NOcJIe 2-H JIeKIHMH:
OcHOBHBIE TOHATHS KOMITBIOTEPHON TpauKH.

OO6nacTu NpUMEHEHUsT MAITUHHOHN rpaduKH.

Crangaptsl B 0051aCTH pa3pabOTKu rpadUuecKux CUCTEM.

GKS.

['paduyeckoe 1apo, CETMEHTHI, aTPUOYTHI.

TexHUYECKHE CPEICTBA KOMITBIOTEPHOM rpaduKu.

['paduyeckue anantepsl.

['padrueckue mporeccopsl, anmnapaTHas peanu3anus rpaduaecKkux §yHKIHA.
[TonsiTrie KOHBEHEPOB BBOJIA U BbIBO/IA I'paduuecKoil HHPOpMAIIHH.
CucreMbl KOOpJIMHAT.

IIpuMepbI BONPOCOB K KOHTPOJBLHOMY OIIPOCY MOCJIe 6-H JeKIum:
AddunaBIe TPpEeoOpa3oBaHKs U BCIOMOTATEIbHBIC AlITOPUTMBI.
AddunHbBIE TPe0Opa3zoBaHus U poenrpoBanue B 3D.
OtobpaxkeHre MPOCTPaHCTBA MOJIH30BATEIIS.

Pacuér monp30BaTeabCKUN M MAIIUHHBIX KOOPAUHAT.
ANTOPUTMBI TeHEPUPOBAHUS JTUHUH.
['enepupoBanue oTpe3Ka MpsIMOK.

®opmMupoBaHue Ayr'd OKPYKHOCTH.

Kpussie besbe .

JIBymepHOE OTCEUYEeHHE.

OTtceuyeHne NpSIMOYTOJIbHBIM OKHOM .

OTceyeHne BBITYKJIBIM MHOTOYTOJIBHBIM OKHOM.
Omnpezenenue BBITYKJIOCTH MHOTOYTOJIbHHKA.
OTtceueHne HEBBITYKIBIM MHOTOYTOJIbHUKOM.

IIpumepbl BONPOCOB K KOHTPOJBLHOMY OIIPOCY NOCJE 6-i JIeKIMH:

Kpussle besse.

JIBymMepHOE OTCEeYECHHUE.

OtceueHune NpsIMOYToJIbHBIM OKHOM.

OTceueHune BBIMTYKJIBIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BHITYKIOCTH MHOTOYTOJIbHUKA.
OTceyeHne HEBBIMYKIIBIM MHOT'OYTOJIbHUKOM.
3anuBKa obyacTeil.

3anuBKa ¢ COPTUPOBKOM.

3anuBKa 1o pedpam.

3aMBKa C 3aTPaBKOM.

[IpeobOpazoBanme KOOPAUHAT.

[TpeoOpa3oBanue KOOPAMHAT B IBYMEPHOM CUCTEME .
[IpeoOpa3zoBanus B TpEXMEPHOM crcTeMe KOOpAMHAT .
Buael npoekuuii .

[TepcnieKTHBHBIE TPOCKIINH.

KocoyronbHble Ipoekuu.

AKcOHOMeTpuYecKasi MPOeKIHsI.

cCovoo~NoA~WNE

[EEN

CoOoNoTRWNE

el ol
wn e

CoOoNoTRWDNE

N el el ol
Nook~wdE

IIpumepbl BONIPOCOB K KOHTPOJILHOMY onpocy nocie 10-i gexknun:
1. IlocTpoeHue MpoeKIuid TPEXMEPHBIX OOHEKTOB.
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3aTreHeHne OTpe3Ka IMIOCKOCTHIO.
Ouepku.

Y nanenue 3aTeHsEMBIX pedep .
AJTOpPUTMBI MMapayiebHON 00pabOTKH.
[ToctpoeHue cedenus 00beKTa
Koauposanue u cxarue nHhopManuu.
PactpoBsie popmartsi.

Bekropnsie ¢popMaThl.

PactpoBbie anropuT™Mbl

CLowo~NoAWN

[EEN

IIpuMepbI BONPOCOB K KOHTPOJIBbHOMY ompocy nociae 14-i jeknuu:
®pakransl. 3D-Moaenm.
Kpussie u nosepxnoctu CriaitHbl
®dopmartsl rpaduueckux (aitios.
CucTemMbl LIBETOB.
OcCHOBHBIE TIOHATHUS TPEXMEPHOU rpapuKu.
Hcnonp3oBanue Gpynkmuii BIOS mis paboTsl ¢ Bugeoagantepamue
Peanuzanus anmapaTHbIX MOAYIEH rpadUuecKoil CUCTEMBI.
00630p pa3nUYHBIX IPahUIECKUX IPOTPAMM.
Knaccudukanus n3odpaxeHuii u npeodpa3zoBaHus

CoNoOA~WNE

IIpuMepbI BONPOCOB K KOHTPOJBLHOMY Oonpocy mocJe 17-i Jiekuuu:
Brenenue B OpenGL.
OpenGL.
Ocgemenne OpenGL.
TexkcTypupoBaHue.
BBenenue B meiaepsl.
GLSL.
[Tpunoxxenne ¢ GLSL.
VBO.
VAO u Hallo)XxeHHe TEKCTYp C UCIIOJIb30BAaHUEM LI IEpPOB.
3arpy3ka MOJEIEen.
Ocgemnienue B mieiiepax.
PenbedHoe TekcTypupoBaHue.

CoOxNoTRWNE

[
N =

IIpuMepsI aJropuTMa caMoCTOAATEIbLHON PadOTHI 10 3aKPEINJICHHI0O MAaTEePHAaJIa 10 TeMaTHKe

JEeKIHOHHBIX 3aHATHM

B xone m3yuenust qucuuruiniel «lIporpamMmupoBaHre KOMITBIOTEPHOM IpaMKU» CTYAEHTHI MOTYT
MOCeNIaTh ayJWTOPHBIC 3aHATHSA (JEKIHMH, JIaDOpaTOpHBIC 3aHATHA, KOHCymbTauu). OCcoOEHHOCTH
u3ydeHus aucuIunHbl «KommbroTepHas rpaduka» COCTOMT B BBIMOJIHEHHMH KOMIUIEKCA J1a00paTOpHBIX
paboT, TrIaBHOM 3agadyell KOTOPOTO SIBISIETCS IIOJIyY€HHE HaBBIKOB CAMOCTOATEIbHOW paboThl Ha
KOMIIBIOTEpPAX C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX IIPOrpaMM, IMPEIHAa3HAUEHHBIX IS
pelIeHns ONpeeNIEHHOro Kpyra npodeccnoHalbHbIX 3a/ay.

BaxxHoe MecTo B OBNIaJICHUU TE€M JIAHHOM JUCIMIIMHBI OTBOJUTCS CAMOCTOSTENILHONW paboTe, mpu
STOM BO BpeMs ayJUTOPHBIX 3aHSITUH MOTYT OBITH pacCMOTPEHBI M MPOpabOTaHbl Haubojee BaKHbIE U
TPYZAHbIE BOIIPOCHI MO TOM MM MHOM TeMe AMCLUIUINHBI, a 60Jiee JIETKUe BOIPOChl MOTYT OBITh M3Y4EHBI
CTYIEHTaMH CaMOCTOSITEIbHO.

Huxe mnepeuncieHsl NpeJHa3HAYEHHBIE JJISI CAMOCTOATEIBHOTO H3Y4YEHMsI CTYIEHTaMH OYHOMU
¢dopmbl 00yueHHsI T€ BOMNPOCHI M3 JIEKIIMOHHBIX TEM, KOTOpPBIE BO BpeMsI MPOBEIEHUS ayAMTOPHBIX
3aHATUN U3Yy4alOTCs HEJOCTATOYHO WUJIM U3yYEHHE KOTOPBIX HOCUT O030pHBIH XapakTep.

9
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MeToauka 3aKperuieH!s] MaTepUaIoB JICKITMOHHBIX 3aHsTwid 1.1-1.17:
3akperieHHe 3HaHWM B OOJIACTH JAHHOM IUCHMIUIMHBI — SBISIETCS pPa3paboTKa TIpaduyecKkoro
penaxropa:

1. OtobpaxeHue NpocTpaHCTBA M10Jb30BATEIS.

[Tpu dopmupoBaHuu HM300pakeHUE C UCHOJIB30BAHMEM CPEJICTB KOMIBIOTEPHOW TEXHHKH BEChbMa
YacTO peIIAloTCsA [JBE B3aUMOCBS3aHHbIE 3a7au: - [IEPEHECEHNE Ha MAIIMHHBIH HOCHUTEINb
rpadudeckoil MHPOPMALMU C HOCUTEINS IMOJIb30BaTens (IpU BBOJE); -  IEPEHECEHHE HAa HOCUTEIb
10JIb30BaTeNs rpaguueckoi nH(popMalMK ¢ MAIIMHHOTO HOCUTENs (IIpH BbIBOJE). B 00mmem citydae, npu
pELICHUH ATUX 3a]1a4, HEOOXOJMMO YCTaHOBHTH COOTBETCTBHUE, C OJHOM CTOPOHBI, MEXIY BbIIEICHHBIM
YYacTKOM Ha HOCHUTEJE M0JIb30BaTeNs U, C JPYTrOi CTOPOHBI, 3aJaHHBIM Y4aCTKOM MAaIIMHHOI'O HOCUTEJIS.
JlaHHbIE 3a/1a4M, B KOHEYHOM CUETE, CBOJASITCS K PAcyeTy KOOPAMHAT TOYKH HAa MAIIMHHOM HOCUTEJIE Ha
OCHOBAHUU €€ KOOPAMHAT Ha HOCUTEJIE M10JIb30BaTENs U HA00OPOT.

2. Pacuér monp30BaTENbCKUI M MAIIMHHBIX KOOPIUHAT.

OTtobOpakaeMblif y4aCTOK HOCUTEJIS MOJIb30BATEIIsl MOXKET MPECTABIATh COOON HEKOTOPBIN y4acTOK
00IIero MpOCTPaHCTBA HOCUTENS, HMCIOIIHK ()OPMY B BHJIE TIPSIMOYTOJILHUKA (ITOJIB30BATEIILCKOE OKHO)
C IIapamMeTpaMH, 33JarolllMMU KOOPAMHATHI €ro JIEBOW HUKHEH (XITH, YIIH) U NpaBoi BepXHeH (XIIB, yIB,)
TOYeK.. MalIMHHOE OKHO MOXET OBbIThb TaKXe MPEACTaBIECHO uYepe3 KOOpAMHAThl JIEBOM HMKHEH(XMH,
YMH) M PaBOil BepXxHEi (XMB, YMB,)

. Jnid citydast mepexoaa OT HOCUTENIS [10JIb30BATENS K MAIIMHHOMY HOCHUTEINIO:

- Ax, Ay —Macmra6sl o koopauHaraM X U Y, COOTBETCTBEHHO;

- Bx, By - cmemenns no koopauHaram X U Y, COOTBETCTBEHHO.

Jlnst ciyyast mepexoja OT MAalIMHHOTO HOCUTENSE K HOCHUTEINIO M0JIb30BaTEIs:

- Cx, Cy —macmiraOsbl 1o koopauHataM X U Y, COOTBETCTBEHHO;

- Dx, Dy - cmemenus no koopauHataM X M Y, COOTBETCTBEHHO. 3ajada OTOOpakKeHUs
KOOpPJIMHAT MOXKET OBbITh YCJIOXHEHa JOIMOJHUTEIbHBIMU TPEOOBAHUSIMH.

IIpu oroOpakeHMM Ha MAIIMHHBI HOCUTENb TaKUMH TPEeOOBAHUSMHU MOTYT OBITh: -
peyCcMOTPEeTh KPOMKY 1o Kpasm dkpana (h); - o0ecreynTh MAaKCUMaJlbHOE HCIIOIb30BaHHE
BBIJICJICHHOW IUIOLIAM JKpaHa; -  HCHOJb30BAaTh OJAMHAKOBBIE MACIITAObI 1O KOOPAWHATHBIM OCSAM
X)Y; - n3o0pakeHUe MOMECTUTH MO IEHTPY BblIEIeHHOro okHa. Co3gaHue KPOMKH IO nepudepun
9KpaHa oO0ecleyrBaeTcsi 3a CyYeT KOPPEKLUUH [apaMeTpPOB OSKPaHHOIO OKHa: O¢pdexTuBHOE
MCMOJIb30BAaHUS BBIJICJIEHHON IUIOIIAM OKHA HAa JKpaHe MOXeT ObITh 00ECcledyeHO 3a CYET TOro, 4To
BMECTO HCIIOJIb30BaHMsI rabapuTOB OKHA B I0JIb30BATEILCKOM IPOCTPAHCTBE CIIEAYET HCIOJIb30BATh
rabapuThl UMEIOIIETOCs B 3TOM OKHE rpa(uueckoro n300pakeHus, T.e. ero SKCTpeMabHble 3HAUEHUs 110
koopauHate X U Y. B sToM ciydae macimitaObl MO OCSIM KOOPJAMHAT PAcCUUTHIBAIOTCS CIENYIOLIMM
obpa3zom:

Jlnst ynoBneTBopeHus: TpeboBaHUs 00eCIIeYeHHUsI OJIMHAKOBOTO MacITada 1Mo KOOPAMHATHBIM OCSIM,
HE00X0auMo 3TOT Macmtad M B3aTh kKak: M=min(Mx, My). OOecrnieueHusI LIEHTPOBKU U300paKeHUS
Ha SKpaHe MpeIoiaraer:

- paccuer NOJIOKEHUS LEHTPa MAIIMHHOTO OKHA YMII, XMII;

- paccuer HOJIOKEHUs HEHTPOB N300paKEHUS YHII, XHII.

3. ANropuT™Mbl FeHEpUPOBAHUS JIUHUI.

[Ipn dopmupoBanuu TH000N JTUHUU TPEIBIBISIIOTCS CIEAYIOIIME OYEBHJHbIE TpPeOOBAHUSA: -
JIMHUSA JT0JKHA HAYMHATBCSI U 3aKaHYMBATHCS B 33JIaHHBIX TOYKAX; - KOHTPACTHOCTb U SIPKOCThH BIOJIb
BCel JIMHBI GOPMUPYEMON JTUHHUM JTOJKHBI ObITh OAMHAKOBBIMU M HE 3aBUCETh OT KPYTHU3HBI U JJIMHBI
JUHUM; -  HEOOXOJMMO OTpa)xaTb XapakTep JMHUU (OTPE3KH MpPSIMOM JOJKHBI OBITH MPSIMBIMH,
dbopMupyeMble 1yTH TOJKHBI UMETh GOpMy AYTH U T. 1.); -  (opMHpOBaHHE OTAENIBHBIX TOUEK JOJKHO
BBINIOJHATECS ¢ MMHHUMAJIbHBIMU 3aTpaTaMU BpPEMEHHM, TaK KaK KOJMYECTBO TOYEK, TaK IPAaBUIIO,
nocratoyHo Benuko. He Bce mnepeuncieHHble TpeOOBaHMS MOTYT OBbITh BBINOJNHEHBL. M3-3a
NPUHIUIHATIBHBIX 0COOEHHOCTEH CpeacTB rpaduiyeckoro BBOJA-BBIBOJA, HOCHTEIb, Ha KOTOPOM
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dbopmupyeTcss WM C KOTOPOTO CUMTHIBAaETCs rpaduueckas HHPOpPMAIUs, pacCMaTpUBACTCS B BHJIE
MaTpUllbl JUCKPETHBIX 3JEMEHTOB, HAa3bIBAEMBIX IMKCEJIaMM, BU3yaJbHbIE IapaMeTpbl (SPKOCTH,
IBETHOCTh M T.N.) KOTOPBIX MOTYT M3MEHAThCA. IloaTOMy QopmHpyeMble JTUHHH, CTPOTO TOBOpS, HE
MOTYT HAQYMHATbCA M 3aKAHYMBATHCA TOYHO B MAaTEMATHYECKU OIPEICIICHHBIX TOYKaX HOCHUTEIS.
Ommnbka nmonoxxeHust (OPMUPYEMBIX TOUEK OIPENENICTCS YPOBHEM AUCKPETU3ALUU UM KOJIUYECTBOM
JMCKPETHBIX TOYEK, Ha KOTOPOE pa30MBaeTcsi HOCUTENb. MaKkcuMallbHas OIPEIIHOCTh MOJI0KEHUS TOUKU
OIPEIENAETCS IaroM MEXIy IBYMs COCEHUMU ITUKCEIIAMH.

4. T'enepupoBaHHE€ OTpE3Ka MPSIMOM.

['eHepupoBaHue OTpe3ka MNPsSMOM OCYILIECTBIIAETCS TOYKA 3a TOYKOM, HayuHass OT 3aJaHHOU
HavanbHOM Touku. IIpum QopmupoBaHUM OYepeITHONW TOYKM HCHOJIB3YETCS XapaKTep W3MEHEHMs ee
KOOPJMHAT, OIpEACIAeMblld II0J0KEHHEM KOHEYHOM TOYKM OTHOCUTEJIBHO HA4YaJbHOM TOYKH.
dopmMmupyemble KOOpPAMHATBl OYEPEIHOW TOUKM OIPENENAIOTCS 3a cyeT MOAM(UKALMU KOOpAMHAT
npensiaymeid Touku. OnHa KOOpAMHATA HCIONB3YeTCs KaKk apryMeHT W ee Moaudukanus Bceria
OJIMHAKOBO U PaBHO enuHUIE. VI3MeHeHre BTOpOil KOOpAMHATHI OCYLIECTBISETCS TAKUM 00pa3oM, YTOObI
oyepepHas TOYKAa HMeJa OBl TOJOXEHHWe, Haubojee OJIM3KOE MO OTHOWIEHHIO K IIOJ0KEHHIO,
pacCUMTaHHOMY Ha OCHOBAaHUM AaHAJIMTHYECKON 3aBUCUMOCTH. OTpe30K NpsMOM 3aJacTcs Ha4albHOU
toukoi T1 ¢ koopaunaramu x1,yl u koHeuHoM Toukoit T2 ¢ koopauHaTamu X2,y2.

5. ®opMHpOBaHUE TyTH OKPYKHOCTH.

JlaHHbI anropuT™M o0ecreynBaeT (OPMHPOBAHHUE JYTHM OKPYKHOCTH C IIEHTPOM B Hayale
KOOpP/IMHAT, PAacHOJI0XKEHHOW B MepBOM KBajpaHTe. Vcnosib3ys 3epKalbHOE 0TOOpaKeHNEe OTHOCUTEIbHO
KOOPJMHATHOM OCH, MO’KHO Ha OCHOBAaHUM JIyTd, cOOPMUPOBAHHOMN JJIsl MEPBOro KBaJpaHTa, MOIYUYHUTb
n300pakeHNe OKPYKHOCTH BO BCEX OCTAJIbHBIX KBaJpaHTAX.

[Ipu hopmupoBaHUM AYTM OKPYKHOCTU IHUKCEN, KOTOPBIN JOJKEH ObITh UCIOJIb30BaH B KAYECTBE
cieayromen Touku GopMupyeMoil OKpyKHOCTH, BBIOMpAETCs U3 TPeX BO3MOXHBIX MPETEHIEHTOB, U €ro
KOOPJMHATHI PACCYUTHIBAKOTCA 33 CUET IMPUPALIECHUS KOOPAMHAT MPEAbIAYIeH HaleHHON ToUKU. Tpems
TOYKaMH-TIPETEHIEHTAaMU SIBJISIIOTCS TOPU3OHTAJIbHASL, IUaroHaabHas U BEpTUKAJIbHAs TOYKHU, U3 KOTOPBIX
BbIOMpaeTCs Ta, KOTopasi OJIM>Ke BCEro HaXOJUTCS OT pacY€THON OKPYKHOCTH.

OueHoYHBIE CPENICTBA ISl HPOMEXKYTOUHOM aTTeCTALMHU:
IIpumepsI BONPOCOB K K3aMeHY 10 AUCHUILIHHE:
OCHOBHBIE TIOHATHUS KOMIIBIOTEPHOU I'paduKy.

O6uiacTi NpUMEeHEeHUs! MalllMHHOM rpaduKy.

CranaapTsl B 061acTu pa3paboTK rpauyecKux CUCTEM.
GKS.

['paduueckoe s1Apo, CETMEHTHI, AaTPUOYTHI.

TexHUuyeckue cpefcTBa KOMIBbIOTEPHOUN rpaduKy.
I'paduueckue aganrepsl.

['padmyeckue nporeccopsl, annapaTHas peainzanus rpapuueckux QyHKIIHH.
[TonsiTHEe KOHBElEepOB BBOJA U BBIBOAA I'paduuecKoil HH(POpMAIIHH.
Cucrembl KOOpAMHAT.

AddunHbIe TpEeoOpazoBaHMsl U BCIOMOTaTeIbHbIE aJITOPUTMBI.
Addunnsie npeodpazoBaHus U npoeurponanue B 3D.
OTto0pakeHue MpOCTPAHCTBA MOJIb30BATES.

Pacuér nmosp30BaTeNbCKUl M MAITMHHBIX KOOPAUHAT.
ANTOpPUTMBI T€HEPUPOBAHMS JIMHUI.

I'enepupoBanue oTpe3Ka MpsMON.

®opMupoOBaHUE TYTH OKPYKHOCTH.

Kpusslie bespe .

JIBymepHOE OTCEUYECHHE.

OtcedeHne NpsAMOYTOJIBHBIM OKHOM .

PR RPRRPRRERRERRERE
CONIPITRWNPFPOOONIOR~wWDNDE
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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.
69.
70.

OtcedeHune BITYKIbIM MHOTOYTOJIbHBIM OKHOM.
OnpeneneHue BBITYKJIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBITYKIBIM MHOTOYT'OJIbHUKOM.
Kpuseie besbe.

JIBymepHOE OTCEUYEeHHE.

Otceuenne NpsAMOYroJIbHBIM OKHOM.

OtcedeHune BBITYKIbIM MHOTOYTOJIbHBIM OKHOM.
Onpenenenue BBITYKJIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBITYKIBIM MHOTOYT'OJIbHUKOM.
3anuBKa 06sacTeil.

3anuBKa ¢ COPTUPOBKOM.

3anmBKa 1o pedpam.

3anuBKa ¢ 3aTpaBKOM.

[TpeoOpa3oBaHue KOOPAUHAT.

[TpeoOpa3zoBaHre KOOPAUHAT B ABYMEPHOU CUCTEME .
ITpeoOpa3oBaHus B TpEXMEPHOM CUCTEME KOOPIUHAT .
Buae! npoekuuii .

ITepcrieKTUBHBIE IPOEKLINH.

KocoyroisbHsie IpoeKuu.

AKCOHOMETpUYECKas MPOCKLUS.

[TocTpoeHne MPOEKIHiA TPEXMEPHBIX 00BEKTOB.
3aTeHeHue OTPE3Ka MIIOCKOCTBIO.

Ouepku.

VY naneHue 3aTeHsIEMBIX pedep .

AJNTOPUTMBI apaIeIbHOW 00pabOTKH.

[TocTpoenue ceuenust oobexTa

Koauposanue u cxarue nHpopmanuu.

PactpoBbie popmaTsr.

BexTopHsbie hopmartsl.

PacTpoBble anropuTMbl

®pakransl. 3D-Mozaemnu.

Kpussie n nosepxnoctu CrinaitHsl

®opmatsl rpadpuyeckux (paios.

CucreMsl LIBETOB.

OcCHOBHBIE IOHATHS TPEXMEPHOH TpapUKH.
Hcnonb3oBanue Gpynkuuit BIOS nis paboTsl ¢ Bugeoasantepamue
Peanuzanus anmapaTHbIX MOAYJeH rpaduyecKoil CUCTEMBI.
0O0630p pa3MUYHBIX IpaUUIECKUX IPOrPaAMM.
Knaccudukanus nzobpaxenuii u npeodpa3oBaHus
Brenenue B OpenGL.

OpenGL.

Ocsemenne OpenGL.

TekctypupoBanue.

Beenenue B menaepsl.

GLSL.

[Tpunoxxenne ¢ GLSL.

VBO.

VAO u Hall0’)K€HHE TEKCTYpP C UCIIOJIb30BAaHUEM LIEHIEPOB.
3arpy3ka MOJeIen.

OcBenieHue B meiaepax.
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71. PenbedHOE TEKCTYpUPOBAHHE.

B ¢dunmane ucnonp3yercs cuctema ¢ TPAJAMIIMOHHOW IMIKAJION ONEHOK — "oTnu4Ho'", "Xoporo",
"yaoBIIETBOPUTENBHO", "HEyHOBIETBOPUTENBbHO", "3aureHo", "He 3adreHo" (maiee - MATHOATUIBHAS

CHUCTEMA).

dopma NPOMEKYTOYHON aTTeCTallUK MO HACTOSIIEH AUCHUIUIMHE — IK3aMeH B 5-M cemecTpe.

[TpuMeHsieMbIC KPUTCPUH OICHUBAHUS I10 JUCIMILIMHAM (B COOTBETCTBHHM C HMHCTPYKTHBHBIM
nucemom HIIY MDU ot 14 mas 2012 roga Ne 1-23):

Ouenka Kpurepuu onieHku pe3ynbTaToB
1o 00y4YeHHS 10 JUCHIUTUINHE

JUCLHUIIIINHE

«oTnu4HO»/ | BeicTaBisiercss oOyyaromemycsi, 00HapyKUBIIEMY BCECTOPOHHEE, CHCTEMATUYECKOE U

«3a4TEHO r1yO0OKOe 3HaHUE MaTepUAIOB U3YYEHHOMN NUCHUIUIMHBI, YMEHUE CBOOOIHO BBIMIOJIHSATD

(oTimuHO)»/ | 3amaHuUsl, MPEAYCMOTPEHHBIC IMPOrPaMMOM, YCBOWBIIMIA OCHOBHYIO W 3HAKOMBIA C

«3a4TEHO» JOTIOTHUTENIbHOW ~ JIUTEpaTypoil,  PEeKOMEHJIOBaHHON  paboueil  mporpammoit
JUCLUIUIMHBL, TPOSBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B IOHUMAHHUM, U3JI0KEHUHU U
UCIOJIb30BAaHUU MAaTEpHUajOB M3YUYEHHOW JMCUUIUIMHBI, OE3ylpPEYHO OTBETHBIIEMY HE
TOJIKO Ha BOTNPOCHI OWieTa, HO M Ha JIOTIOJIHUTEILHBIE BOIPOCH B paMKax pabodei
[IporpamMMbl  IUCUMIUIMHBI, TPABWJIBHO BBINOJIHUBUIEMY IPAKTHYECKOE 3aJaHHE.
OneHka 1O AMCUUIUIMHE BBICTABISIIOTCS OOydaromeMycs C Y4€TOM pe3ylIbTaToOB
TEKYILIEro KOHTPOJIA.
Kommerennuu, 3akperyi€éHHbIE 3a AWCHUIUIMHON, C(HOPMHUpPOBAHBI Ha YpPOBHE —
«OTAJIOHHBIN.

«Xoporoy/ BoicTaBnsiercs  oOydaromiemycsi, OOHapyKUBLIEMY IIOJJHO€ 3HaHHWE MaTepuaa

«3a4TEHO W3YYEHHON JUCLMIUIMHBL, YCIEIIHO BBINOJHAIOIEMY IIPEIyCMOTPEHHbIE 3alaHus,

(xoporo)»/ YCBOMBILIEMY OCHOBHYIO JIMTEpaTypy, PEKOMEHJOBaHHYIO palouell mporpamMmon

«3a4TEHO» JUCUUILIMHBI; TOKAa3aBIIEMY CHCTEMAaTHYECKUH XapakTep 3HAHMM MO JUCUUILIUHE,
OTBETHUBILIEMY Ha BCE BOIPOCHI OMIieTa, MPABWJIBHO BBIMOJIHMUBIIMN MPAKTUYECKOE
3aJaHle, HO [OINYCTUBIIMHA MpHU 3TOM HEMpPUHIMIIUAIbHBIE OmMOKH. OleHKa Mo
JUCIUIUINHE BBICTABIAIOTCS OOydaromeMycss ¢ y4€TOM pe3yJbTaTOB TEKYIIEro
KOHTPOJIA.
Komnerenuuu, 3akpeni€éHHble 3a AMCHUILIMHOW, CPOPMUPOBAHBI HAa YpPOBHE —
«IPOABUHYTBINY.

«ynosneTBop | BroicTaBusiercs oOyuaromemycs, OOHapyXHMBIIEMY 3HAHHE MaTepHalla H3y4eHHOU

UTEIbHOY/ JUCLUIUIMHBL B o0beMe, HeoOXOAMMOM Ul JaibHeWIed y4deObl M IpelcTOsIIeH

«3a4TEHO paboThl MO npodeccuu, CIpaBISAIONIEMYCS C BBINOJIHEHHEM 3aJaHHi, 3HAKOMOMY C

(YIOBJIETBOpP | OCHOBHOM IMTEpaTypoil, peKOMEHIOBaHHOW paloueil mporpaMMol TUCIMIUIMHBI,

UTEJBHO)»/ JOTYCTUBIIEMY IOTPEIIHOCTh B OTBET€ HAa TEOPETHYECKHE BOMPOCHl W/WIH TIpU

«3a4TEHO» BBITIOJTHEHUH TPAKTUYECKUX 3aJaHHi, HO 00JajaromeMy HEOOXOAMMBIMU 3HAHUSMH
JUIsT MX YyCTpaHEHHWs TOJ PYKOBOJACTBOM IIpenojaBaTeins, Ju00 HEMpaBUILHO
BBIMIOJHUBIIEMY IPAKTUYECKOE 3aJaHUE, HO MO0 YKa3aHUIO IIPENoaaBaTess
BBIIIOJIHUBIIEMY JPYTUE NPAKTUYECKHE 3aJaHMS U3 TOTO K€ pa3ziesa JUCIUIUIMHBL. .
Komnerennuu, 3akpemji€HHble 3a AUCUUIUIMHOW, c(OpMUpOBaHBI Ha YpPOBHE —
«TOPOTOBBINY.

«HeynoBNeTB | BrictaBisiercss oOydaromemycsi, OOHapyKMBIIEMY CEpbe3HbIe NMPOOENbl B 3HAHMIX

OpUTENBbHO»/ | OCHOBHOTO MaTepuaja M3y4€HHOM IHCUUIUIMHBI, TOMYCTHUBLIEMY MPUHIMIIHAIbHBIE

HE 3a4TEHO OIMOKY B BBIOJHEHWU 3aJaHUN, HE OTBETHBIIEMY Ha BCE BOINPOCHl OWieTa WU
JIOTIOJIHUTEIbHBIE BOIPOCHI M HENPABWIBHO BBITOJIHUBLIIEMY MPAKTUYECKOE 3a/IaHHE
(HeTIpaBWJIBHOE  BBIIIOJIHEHUE TOJIBKO IPAKTUYECKOrO 3aJaHusl HE  SIBISETCS
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o 00y4YeHHS 110 JTUCIIUTUTHE
JICITUTUINHE

OJITHO3HAYHOM NPUYMHON JJIs1 BBICTABICHMS OLIEHKHM «HEYIOBJIETBOPHUTEIbHO»). Kak
IIPaBUJIO, OLICHKA «HEYIOBJIIETBOPUTEIBLHO CTABUTCS CTYACHTAM, KOTOPbIE HE MOI'YT
IPOJOJDKUTE OOydeHHe M0 o00pa3oBaTelbHON IporpamMme 0e3 JONOJHUTENbHBIX
3aHATHN 110 COOTBETCTBYMOLIEH AucuuminHe. OneHKa N0 JUCUUIUIMHE BBICTABIISIOTCS
oOyuyaromemycs ¢ y4€ToM pe3ysIbTaTOB TEKYILEro KOHTPOJIS.

KoMnereHniuu Ha YpPOBHE «IOPOTOBBIN», 3aKpeIUIEHHBIE 3a JAMCLUIUIMHOW, HE
c(hopMUPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4ebHoe 1 yueOHO-1a00paTOpPHOE 000PyI0BaHHE

VYueOHast ayauTopHus Ui TPOBENEHHUS 3aHATUH CEMHUHAPCKOTO THUIA, TPYIIOBBIX U
MH/IMBUYaJIbHBIX KOHCYJbTAllUH, TEKYILEro KOHTPOJISL U IPOMEXKYTOYHON aTTecTallii, OCHAIEHHAsL:

- CIELMAIU3UPOBAHHON MeOEeNbl0; J0CKON ayIUTOPHOM; JIEMOHCTPALMOHHBIM 000OpPYI0BaHUEM:
NEPCOHATIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAllMOHAPHBIM) IPOEKTOPOM.

VYuebHass ayautopus Jjis Ja0OpaTOPHBIX pPa0OT, BBHIMONHAEMBIX B KOMIIBIOTEPHOM KJacce,
OCHAIIlCHHAS:

- CICIUATU3UPOBAHHON MeOeNblo; JIOCKOW ayTUTOPHOH, MEepPCOHAILHBIMU KOMIIBIOTEpAMU C
noakiroueHueM K cetu "MatepHeT" u noctynom B DUOC ¢dunmarna.

Hnst  mpoBeneHHs 3aHATHH  7a0OPATOPHOTO THUIA HUCIOJB3YIOTCS — CIICIMATIU3UPOBAHHBIC
naboparopuu: nabopatopun  b-209 u b-304 «Ilomemenue IS CaMOCTOSITENBHOM  PabOTHI
oOydJaroruxcs», pacnojiokeHHas no aapecy 214013, r. CmoneHck, DHeprerudeckuit np., A.1, 3manue
HHEPreTHUECKOro HHCTUTYTA (1abopaTopHbIid Kopmyc Ne 2).

JlaGopaTopun ocHaiieHbl 45-10 MECTaMH C MEPCOHATBHBIMU KOMIBIOTEPAMH, C YCTAHOBJIEHHBIM
HEO0OXOIUMBIM MTPOTPAMMHBIX 00€CTICYCHHEM.

Jnis caMocTOATEeNIbHOM paboThl 00YYarOLIMXCs MO AUCLUUIUIMHE HCIOJIB3YeTCs MOMEIIEHUe s
CaMOCTOSITENIbLHOM pabOThl 00Y4aIOIINUXCSl, OCHAIIEHHOE:

- CHELHUATU3UPOBAHHON MeOenplo; JOCKOM ayAuTOpHOM; MEepCOHANbHBIM KOMIBIOTEpaMH C
noakroueHueM k cetu "MutepHetr" u qocrynom B OMOC dunnana.

IIporpammHoe obecnieuenune

Onepannonnas cucrema OS Windows XP/7/8/10; oducHsiii maker Microsoft Office — mis paGoTsr
nang PITJI u meTognueckum oOecieYeHUEM K HEI;

Inkscape - 3To BeICOKOKa4eCTBEHHBII MPO(HECCHOHANBHBI HHCTPYMEHT JUTsSl pabOThI ¢ BEKTOPHOM
rpadpukoit s Windows, Mac OS X wu Linux. OH HIHMPOKO HCIONB3YETCSl JIOOUTEISAMH U
npodeccruoHaIaMt 10 BCEMY MUPY JJIsl CO3JIaHMsI MIUTIOCTpALlUii, MKOHOK, JIOTOTHUIIOB, AWarpamMm, KapT, a
TaKXe BeO-rpauKm.

Gravit Designer - sto OecrmatHoe NONHO(QYHKIMOHAIBHOE TPHIOKEHHE /IS BEKTOPHOTO
rpadudeckoro au3aiina, koropoe padboraet Ha BCEX miardopmax.

InVision Studio — 6ecrutathbiii MomHbid nHCTpYMeHT Ul / UX nusaitnepa, nocTynHblil Ha Mac u
Windows 17151 co3ianust 1u3aiiHa NpHIoKeHUH, CAaliTOB U IPYruX HU(POBBIX MPOITYKTOB C
MHTEPAKTUBHOCTHIO U aHUMAIUEH.

DELPHI 7.0/C++/C#/Python.
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GIMP 2(cBobO0mHO pactipocTpaHseMblil rpadudeckuii pexakTop) Ykazannoe [10 Bxoaur B
nepeveHb umeromerocs Juien3snonHoro 110 ¢dummana MOU B 1. CMosieHCKe.
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8. OBECIIEYEHHUE  OBPA3OBATEJIBHOI'O HPOLHECCA A JH4ALl C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA U UHBAJIMOB

B xome peanmu3zanuu JUCHUIUIMHBL MCHOJB3YIOTCS CIENYIOLIUME JOMOJHUTEIbHBIE METOJIbI
oOydeHUsl, TEKYIIero KOHTPOJS YCIEBAeMOCTH M MPOMEKYTOYHON aTTecTaluy OOydYalolmuXcsl B
3aBHUCHUMOCTH OT UX MHAMBHAYaJIbHBIX OCOOCHHOCTEH:

JJIS1 CJIeNbIX M C1a00BHASIIINX

- IeKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOT'O JOKYMEHTA, IOCTYITHOTO C IIOMOILIbI0 KOMIIbIOTEPA
CO CIEUUAIU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- IMCbMEHHBIE 33/1aHUs BBIIOJIHIIOTCS HAa KOMIBIOTEPE CO CHELMATM3UPOBAHHBIM IIPOrPaMMHBIM
o0ecrie4eHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHAMBUAYaIbHOE paBHOMEpHOE ocBelleHue He menee 300 jrokc;

- JUTS BBITIOJTHEHUS 3aJaHUS TIPH HEOOXOMMOCTH MPEIOCTABIISCTCS YBEIMYUBAIOIIEE YCTPOWCTBO;
BO3MOJKHO TaK)X€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUMBAIOIIMX YCTPONUCTB;

- MUCHbMEHHBIC 3aJ]aHNs O(POPMIISIOTCS YBETMIEHHBIM MIPUPTOM;

- BK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (popMe WM BBINOJHSIOTCA B NMUCBMEHHOH (opme Ha
KOMIIBIOTEPE.

AJIS TIIYXMX U ¢J1200C/HbIIIAINX:

- JIeKIMHA OPOPMIISIOTCS B BUJIE AIIEKTPOHHOTO JJOKYMEHTA,

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (opMe;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHMEHHOW (hopMe Ha KOMIBIOTEpPE; BOZMOXKHO IPOBE/ICHHUE B
(dbopme TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYIIEeHUsIMU ONIOPHO-ABUIATEeJILHOTO anapara:

- eKIUH 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIbI0 KOMITbIOTEPA
CO CHEeUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- IUCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CIELMAIN3UPOBAHHBIM IIPOTPaMMHBIM
o0ecCIIeueHUEM;

- 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOHM (hopMe MM BBINONHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- HCIIOJIb3YyeTCs clienuanpHas ydeOHas aynutopus ansd jun ¢ JIOB3 — aya. 106 rmaBHoro
yuebHOoro kopmyca mno azapecy 214013, r. Cmonenck, OHeprermueckuil mp-a, A.1, 3maHue
HHEPreTUYECKOro MHCTUTYTa (OCHOBHOM KOPITYC).

[Tpu HE0OXOIMMOCTH MPEeyCMaTPUBAETCS YBEIMUEHNUE BPEMEHH IS ITOJITOTOBKH OTBETA.

[Tponienypa mpoBeAeHUs NPOMEXYTOUYHOM arTecTaluu A OOydarolIMXcs YCTaHABJIMBACTCS C
y4€TOM UX WHIUBUAYAIbHBIX MCUXOPU3NYECKUX OcoOeHHocTel. [IpomexyTouHasi arTecTanus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHMM MpOLEAYpPHl OLIEHHWBAHUS pE3yJAbTaTOB OOY4YEHHUS IperycMaTpUBaeTCs
UCMOJIb30BaHUE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBA3M C WHAMBHUIYAIbHBIMU OCOOEHHOCTSMHU
oOyJarommxcsi. T CpelcTBa MOTYT OBbITh MpPENOCTaBlIeHbl (UIMAIOM, WJIM MOTYT HCHOJb30BaThbCs
COOCTBEHHBIE TEXHUUYECKUE CPEICTBA.

[IpoBenenue mpouenypbl OIEHUBAHHS PE3YIbTAaTOB OOyYEHHS JIOMYCKAETCS C UCIOJIb30BaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcss A0CTYN K HH(OPMALMOHHBIM M OuOauorpaguyecKuM pecypcaM B CeTH
HuTepHer 1 Kaxaoro odyuaromierocs B (popMax, aganTUPOBaHHBIX K OIpPAaHUUYEHUSM HMX 37I0POBbS U
BOCHPUATHS UH(OPMALIUU:

JJIS1 CJIeNBbIX M CJIa00BHASIINX !

- B [Ie4aTHOM (hopMe YBETMUEHHBIM IIPUPTOM;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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A TIIYXHX M CJI200CIbIIIAIINX
- B IeyaTHou dopme;
- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA.
AJs1 00YYAIOLIUXCS ¢ HAPYIIEHUSIMU OTMIOPHO-IBUTATEJLHOI0 anmnapara;
- B Ie4aTHOH opMme;
- B (hOpMeE IEKTPOHHOTO JJOKYMEHTA;
- B hopme aynuodaiina.

9. VYEBHO-METOJINYECKOE U THOPOPMALIMOHHOE OBECITEYEHUE
TACIATITAHBI

OcHoBHasi JInTeparypa.

1. T'acanos, D.B. Ilpaktukym 1o kommnbloTepHOi rpaduke. ['padpudecknii pemakrop GIMP /
9.B. T'acanos, C.O. I'acanoBa. — M. : U3nmarenscrBo Kumrogen, 2013. — Y. 2. — 156 c. : mi. —
(CBobognoe mporpammuoe obecrieuenue). — ISBN 978-5-9659-0094—7 ; To xe [DnekTpoHHBII
pecypc]. — URL:http://biblioclub.ru/index.php?page=book&id=230534 .

2. llepemutuna, T.O. Komnbrotepnas rpaduka : ydebnoe mocodbue / T.O. Ilepemutnna ;
MunucrtepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepaunn, Tomckuii ['ocynapcTBeHHbIN
VYuusepcurer Cuctem Ymupasienuss u Paguosnekrponuku (TYCYP). — Tomck : Db Kontenr,
2012. — 144 c. : un.,tabn., cxem. — ISBN 978-5-4332-0077-7 ; To ke [DneKkTpoHHBIH pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=208688 .

JlonoJiHUTeIbHAS JIUTepaTypa.

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

2. bonbmakoB B.II. NuxenepHas u komnbrotepHas rpaduka / B.II. bonbmakos. — CII6.:
BHV, 2013. — 288 c.

3. Hertape B.M. Wnxenepras u KommbioTepHas Tpaduka / B.M. Jlertspes, B.II.
3aTeuibHUKOBA. — M.: Academia, 2016. — 236 C.

4. onanpn XepH, M. I[laynun beiikep. Kommnbrotepnas rpaduxa m crangapt OpenGL. —
Cn6.: Bunbsamc, 2004

5. eBun Boabd. OpenGL 4.53bik meiinepoB. Kuaura penenros. — M.: JIMK Ilpecc, 2015.
368 c.

6. 3amoroma JI.A. KommbroTepHas rpaduka. DJIeKTUBHBIA Kypc: YdeOHOoe mocobme / JLA.
3anorosa. — M.: bunom. JI3, 2009. — 213 c.

7. 3amorosa JI.A. KommnbrotepHas rpaduka. DnektuBHbli Kypc: [paktuxym / JI.A. 3anorosa.
— M.: bunom. JI3, 2011. — 245 c.

8. Xypb6enko II. A. Bce o kommbproTepHOW Tpaduke. TpexmMepHOE MOJACITUPOBAHUE B
Autodesk Inventor / I1.A. XXyp6enko, H.I1. Anuesa, JI.C. CenuenkoBa. — Mocksa: WJI, 2017. —
112 c.

9. HUmxenepnas 3D xomnbtoTepHas rpadpuka / AJL Xeitpen u gp. — Mocksa:
MamuHocTtpoenue, 2016. — 464 c.

10. MHmxenepnas 3D komnbioTepHas rpaguka. YueOHoe nocodue. — Mocksa: Hayka, 2014. —
464 c.

11. Kouuum Manypa, Pomxep JIu. WebGL: nporpammupoBanue TpéxmepHoi rpaduku. — M.:
JIMK, 2015

12. Komnbenn Mapk Komnbiotepnas rpaguka / Mapk Kommbemn. — M.: ACT, Lingua,
Actpens, 2016. — 384 c.

13.  ®pencuc Xumwt. OpenGL. IIporpammupoBanue komnbioTepHoil rpadpuku. — Cn6.: [utep,
2002

17


http://biblioclub.ru/index.php?page=book&id=230534
http://biblioclub.ru/index.php?page=book&id=208688

Hanpasnenue noocomosxu 09.03.01 « Ungpopmamuxa u ebluuciumenbHas mexHuKay (" DuniAn
Ipoghuns «Asmomamu3suposarnuvle cucmemvl 0OpabOmMKU UHGOPMAYUY U YNPABIEHUSY S |
PIIJ/] F1.B.01 «IIpoecpammuposarnue KOMnbIOMepHOU epaghuriLy v3n_

Cnucok aBTOPCKUX METOAMYECKHX Pa3padoToK.

Meroaudeckue ykKazaHus 10 TpoBeneHuro jabopatopHbix pador: MAJIAHIEHKOBA U.B..
Mertoauyeckne ykazaHus K JabopaTopHblM pabotam 1o kypcy «KommbrorepHas rpaduka» /
N.B.ManamenkoBa, E.A.IlankparoBa.— Cmonenck: 'OY BIIO CO MOU(TY), 2011.-28 C
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JIMCT PETUCTPALIUU UBMEHEHUU
Howmepa cTpanu ara
Hom pa CTpanu Beero HaumeHoBaHMe IMoanuce, ®.1.0. A
ep aHHy | CTpaH BHECCHUS Jara
u3me | 3ame u Ne nokyMmeHTa, BHECILIETO
u3Me HOB | Iupo | HIIB BBOIATIETO MOHCHIA B V3MEHEHHUS B BBEJICHUS
HCHH | HCHH o
HEHHU BIX | BaHH | AOKYM N JaHHBIN W3MEHEHUS
BIX | BIX cHTe U3MEHEHUSI JIAHHBIH SK3EMILISIP
S BIX OK3EMILIAP
1 2 3 4 5 6 7 8 9 10
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