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1. HEJIN U 3AJAYU OCBOEHUSA JUCIHUITJIMHBI

Heab ocBoenus auctumuinHbl «lIporpamMmmupoBaHre KOMIBIOTEPHON rpadukm» — GOpMu-
pOBaHUE 3HAHUI B 00JaCTH KOMIBIOTEPHON Ipa)vKH C TOMOIIBIO0 COBPEMEHHBIX IpadpuyuecKkux mna-
KETOB, BHIITOJHEHUE TIPOEKTHOTO THIA 337a4 NpOo(ecCHOHATbHON AESTEIBbHOCTH, YTO COOTBETCTBY-
eT yueOHOMY IUIaHy.

B muctmmmne «[IporpaMMupoBanue KOMIBIOTEpHON Tpadukm) OCHOBHOE BHUMAHHE yIe-
JsieTcs 3a/1a4aM 10 U3YYCHUIO TPUHIIMIIOB CO3/1aHusl U 00pabOTKU N300paskeHHH ¢ MCIOIb30BAHU-
eM TpaduiecKuX MaKeTOB, OCHOBBI NMPOrPAMMHUPOBAHUS KOMITBIOTEPHON TpadMKH Ha Pa3IHYHBIX
A3BIKaX M C HCIOJBb30BAHHWEM CHEIHMATM3UPOBAHHBIX MAaKETOB, OCHOB BOCHPUATHUS I'paUUeCcKUX
n300pakeHu#, PU3NKHU I[BETA U CBETA, BUIOB rpadUKu, OCOOCHHOCTEH MCIIOIB30BAHMS U MPUHIIH-
1oB (pOPMUPOBAHUS PA3TUYHBIX BUIOB T'paQUKH, OCHOB KOMIIBIOTEPHOIO AM3aiiHa mpu (HOpMHUpO-
BaHMIO KOMITO3MIINH, CO3JaHNS €AMHOTO CTHIISI OOpMIIEHHS, Tiepeade oopasa.

3agauM: u3ydyeHue MOHATHIHOTO ammapara AUCHUILUINHBI, OCHOBHBIX TEOPETUYECKUX IMOJIO-
KEHUU U METOOB, IPUBUTHE HABBIKOB IMPUMEHEHUS TEOPETUUECKUX 3HAHUN [T pEIICHUs PaKTH-
YeCKUX 3a/]1a4, KaCaloIINXCs MPOrPaMMHUPOBAHUSI KOMIBIOTEPHOM IrpaMKi; OCBOCHHE IpauIecKo-
ro nu3aifHa uHTEepdeiica B LEIOM WIH OTACIBHBIX AJIEMEHTOB YIPABJICHUS 110 ONPEACICHHOMY pa-
Hee BU3YaJIbHOMY CTHIIIO; CO3/IaHHE PACKaAPOBOK aHMMAIMU UHTEP(EHCHBIX 00BEKTOB; PHCOBAHHUE
MUKTOTpaMM, BKIJIIoYas pa3paboTKy MX Meradop; pUCOBaHHE TpapHUUECKUX MOJCKA30K M JPYrou
nHTepdeiicHON rpaduKu; ONTUMM3AIUA HHTEp(EercHOW TpaduKu TOI pa3IMYHBIE pa3pericHUs
9KpaHa; co3/laHue rpauveckux JTOKYMEHTOB B IpOrpaMMax IMOJATOTOBKH PacTPOBBIX H300pake-
HUI; co3iaHue rpadMuecKux JOKYMEHTOB B MPOrpaMMax MOATOTOBKHM BEKTOPHBIX M300paKeHUIA;
pHCOBaHHE aHWMAIIMOHHBIX TOCJIEOBATEIFHOCTEH U PACKaaPOBOK; U3YYUTh MpPaBUIIA MEPCIEKTHU-
BBI, KOJIOPUCTHKHU, KOMITO3UIINH, CBETOTEHH M M300pakeHHs 00beMa; O3HAKOMJIEHHE C TpeOOBaHU-
SIMU IIEJICBBIX ONEPALMOHHBIX CHCTEM U IUIATGOPM K MHUKTOrpaMMaM M 3JIEMEHTaM YIPaBICHHS;
U3y4YHUTh OOIIME NPUHINIBI aHUMALUH, IpaBuia THOrpadckoro Habopa TEeKCTa M BEPCTKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucnumuna «[IporpaMMupoBaHre KOMOBIOTEPHON rpauKnu» OTHOCUTCS K 4acTH, HOpMHU-
pyeMoil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH.

Jns u3ydeHHs TaHHOM TUCHMIUIMHBI B TPaeKTOpUH (GopMHpOBaHUS NPOodhecCHOHAIBHOM
kommnereHK [1K-6 HeoOX0MMbI 3HaHUS, YMEHUS U HaBBIKU, (POPMUPYEMbIE IPEAIIECTBYOUIMMHU
JUCLUIIIINHAMU.

TexHonorust nporpaMMHUpOBaHUs.

[Tepeuens mocneqyOMUX TUCIUILINAH, I KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS U HABBI-
KH, GOopMUpYEMbIC TAHHOUN JUCIUILUTMHON.

ba3bl faHHBIX.

[IpoekTHO-TEXHOJIOTHYECKas TPAKTHKA.

[TpoextupoBanue Web-npunoxxeHui.

[IpennurmoMHas mpakTHKA.

[ToaroroBka K 3amuTe U 3aIIUTA BBITYCKHON KBaTU(UKAIIMOHHON PaOOTHI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITVINHBI

OcBoeHMe TUCIUILTMHBI HApaBIeHO Ha (POPMUPOBAHHE SJIEMEHTOB CIIEIYIOIUX KOMIICTECH-
uuii B coorBercTBUU ¢ PI'OC BO 1 OIl BO 1o gaHHOMY HarnpaBJIEHUIO TOATOTOBKHU:
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IlepedyeHb MIaHMPYEMBbIX Pe3yJbTATOB 00yYeHHS M0 TUCHUIJIMHE (MOAYJII0), COOTHE-
CEHHBIX ¢ HHAUKATOPAMM IOCTHKEHUSI KOMIIeTeH i

Komnerennus Nnapukatopsl focTu- PesynabTaTsl 00yyeHus
JKEHHUS 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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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHbI

CTpyKTypa AMCUMILIMHBI:

Ckonuposamu u3 yuebnozo niana no coomgeemcemeyiowjeri OI1:

CMOJIEHCKUA
( DUuINANn

M3M_>

Cemectp 5 Hroro 3a xypc
AKaZeMHUECKHX YacoB AKaZeMHUECKHX YacoB 3.e.
) Q
unexc HanmeHnoBanue é = é
g Kon 2 |3e| g Kon
Z | Bceero Jlex | JIa6 | Ilp | KPIT | CP = Z | Beero Jlex | Jla6 | IIp | KPII CP Konrpons Bcero
> TaKT. z > TaKT.
7
IIporpammupoBanue
b1.B.01 | xomnbroTepHOit O3 | 180 68 34 | 34 76 | 36 | 5 | oOx3 | 180 68 34 34 76 36 5
rpaduku
OBO3HAYEHUAA:

Buabl npoMeskyToUHOM aTTecTAMH (BHABI KOHTPOJIS):

OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OILCHKOM;
3a — 3a4er;

Bunsbi pador:

KoHTakT. — KoHTaKkTHas paboTa 00yJaromUXCs C MPEToaBaTelIeM;

JIek. — NeKIIMOHHBIC 3aHATHS,
JIa6.— nabopaTopHbie pabOTHI;
[Ip. — npakTHYeCKHE 3aHATHS;

KPIT — kypcoBas paboTta (KypCOBOM MPOEKT);
PI'P — pacuetHo-rpaduyeckas padora (pedepar);
CP — camocTosiTennpbHas paboTa CTYJICHTOB;
3.6.— 00bEeM AUCUUIUINHBI B 3a4ETHBIX €IMHULIAX.
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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€r moap30BaTEIbCKU U MAITMHHBIX KO-
OpAMHAT. AJTOPUTMBI T€HEPUPOBAHUS JTUHUH.

1.5 T'enepupoBanue oTpeska npsamoit. DopMupoBaHue Ayru OKPYKHOCTH.

1.6 Kpuseie besbe. JIBymepHOe oTceueHue. OTceueHrnEe NPAMOYrojJbHBIM OKHOM. OTceueHue
BBIMYKJIBIM MHOTOYTOJIbHBIM OKHOM. OrmpezenieHue BBIMTYKIOCTH MHOrOyrojibHuKa. OTcedeHue
HEBBITYKJIBIM MHOT'OYTOJTEHUKOM.

1.7 3anuBka oOinacteid. 3aIMBKA ¢ COPTUPOBKOM. 3aJIMBKa 1O pedpam. 3aauBKa ¢ 3aTPaBKOM.

1.8 IIpeobpazoBanue koopauHat. [IpeobpazoBanue KOopAMHAT B ABYMEpHOi cucteme. [Ipeod-
pa3oBaHus B TPEXMEPHOI cucTeMe KOOpAUHAT.

1.9 Bugasl npoexuunii. IlepcnexktuBuble npoekiuu. KocoyroapHele mpoekuuu. AKCOHOMETPH-
yeckasi IpOeKIHUs.

1.10 TloctpoeHune MpoeKIMA TPEXMEPHBIX 00BEKTOB. 3aTEHEHHE OTpe3Ka MIOCKOCThI0. OuepKH.
VY naneHue 3aTeHseMbIX pedep.

1.11 Anroputmsl mapamienbHoit 00paboTku. [locTpoenne ceueHust oobekTa

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

1.13 PacTpoBble alnropuTMsl

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

1.15 ®opmartsl rpaduueckux ¢aitnoB. Cucremsl 1BeToB. OCHOBHBIE MOHATUS TPEXMEPHOM Tpa-
¢buku. Mcnons3oBanue ¢pynkiuii BIOS mis paboThl ¢ BuAcoaganrepamme

1.16 Peanmusaums anmapaTHbIX Moayneidl rpadudeckoit cuctembl. O030p pa3iUyHBIX TIpaduye-
ckux nporpamm. Knaccudukanus nzo0paxeHuit 1 mpeodpa3zoBaHus

1.17 Beegenue B OpenGL. OpenGL. Ocsenienue. OpenGL. TekctypupoBanue.

nabopaTopHbie paboThl 8 mT. 110 2 (4) yaca:

2.1 OcnoBuble ipuemsl padoTsel B GIMP. Pabora co crosimu

2.2 ®oromonTax. Pabora c mBeTom. Boccranosnenne gororpaduii.

2.3 N3yuenwue InVision Studio.

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

2.5 Co3nanueunrepdetica rpadpudeckoit cucrtemsl B cranaapre CUA

2.6 Onucanue TPEXMEPHOTO 0OBEKTA CITUCKOM pedep.

2.7 Peanu3zanus moBOpOTa, CBUTa M MacCIITAOUPOBAHUS

2.8 TlomydeHune OpTOTOHAIBHBIX MPOCKIUN 00beKkTa. [lomydeHne 1eHTpabHONW MPOSKINHA 00b-
ekrta. Pabora ¢ OKpPaHHBIMU KOOPAMHATAMU

CamocTosTenbHas paboTa CTYACHTOB:

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

3.2 3akperuieHre MaTepuala o TeMaTUKe JICKIIMOHHBIX 3aHSATHM.

3.3 3akpemieHue u3yueHus martepuanoB Jekuui 1.1-1.17 — TexHudeckue cpeacrBa KOMIIbO-
TepHOU rpaduku. OToOpaXkeHne MPOCTPAaHCTBA MOJIb30BaTeNs. Pacuér moyb30BaTebCKUA U Ma-
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IIMHHBIX KOOpAWHAT. AJITOPUTMBI T€HEPUPOBAHUS JMHUN. ['€eHepupoBaHME OTpe3Ka MPSMOM.
®opmupoBaHue Ayru okpyxHoctu. Pactposele anroput™mel. Beenenne B OpenGL. Iloctpoenue
MIPOEKITNN TPEXMEPHBIX 00beKTOB. [IpeoOpa3zoBanne KoopaAHMHAT

3.4 IloaroroBka K 3K3aMeHy 110 JUCLUIUINHE

(oLIeHOYHBIE MaTepHUasbl MPUBEICHBI B pa3zene 6 HacTosmeir PTIJT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT YT

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

Ne n/mt Buap! yueOHBIX 3aHATHI OO6pa3zoBarenbHbIe TEXHOIOTUU

1 Jlexuun Knaccuueckast (TpaauuuonHasi, WH(GOpPMAIMOHHAS) JIEK-
nust. MHTepakTHBHAS JeKIus (JIEKIUS-BU3YaTH3aLus).
WnauBuyanbHble W TPYNIOBbIE KOHCYJIBTAIUH IO JIHC-
[UTITHHE

2 JlaGoparopHas paboTa TexHOOTHsI BBINOJIHEHHS JTa00PaTOPHBIX 3alaHUi UHU-
BU/IyaIbHO. TEXHOJIOTHS BBIOJIHEHHS JJa0OPaTOPHBIX 3a-
JTaHui B Manoil rpynme (B Opurane). TexHoJorusi mpo-
OsieMHOT0 0OYYCHHSI HA OCHOBE aHaJIM3a Pe3yJbTaToB Jia-
OoparopHOi  pa®OTBI:  WHAMBUIYAIBHBIH  OIpOC,
cobecenoBanue B Mayion rpymrme (Opuraze), o0CykaeHue
pe3yabTaTOB KOMAHAHOM paboThl, TPYNIIOBask AUCKYCCHS,
METOJl «KPYIJIOTO CTOJIa», MHPEACTaBICHHE CTYJCHTOM
WIN TPYNIOH CTyAeHTOB (Opuranoii) pesynpraToB nabdo-
paTtopHoii paboThl B opMe OTUETa U MYJIBTHMEIUIHHON
npe3eHTauy. [IpoekTHas TeXHOIOTHS

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

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

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

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

K npomexyTo4yHOI aTTecTanuu CTYJIEHTOB MO JUCHHUIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaaTeneid, mpenoaaBaTeN i MOCASAYIOMNX JUCITUTUINH, 3aBeIyIoTue Kadeapamu.

OneHka KayecTBa OCBOCHUS AUCIUIUIMHBI BKIIOYAET KaK TEKYIIUNA KOHTPOJb YCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTaIIHIO.

OneHouHBIE CPENICTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsl BONPOCOB K KOHTPOJBLHOMY OIPOCY NOCJIe 2-i JIEKIHMH:

7



Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evluuciumenbHas mexHuKay
IIpogpune «Ilpocpammmnoe obecneuenue cpeocms 8bIYUCTUMENbHOU MEXHUKU U ABMOMA-
MU3UPOBAHHBIX CUCTEM

PIIJ] B1.B.01 «Ilpoepammuposanue KOMNbIOMePHOU epaghuruy

OCHOBHBIE TOHATHUSI KOMITBIOTEPHOU TpapuKH.

Ob6nacTu npuMeHEeHHs MAIIMHHON Tpa(UKH.

CranmapTsl B 001aCTH pa3pabOTKH rpadUIeCKUX CUCTEM.

GKS.

['padpuaeckoe spo, CErMEHTHI, aTPUOYTHI.

TexHUYECKHE CPEJICTBA KOMITBIOTEPHOU rpaduKy.

['padpuaeckue agantepsl.

I'paduueckue nmpoueccopsl, annapaTHas peaau3aus rpadhuaeckux QyHKIUi.

[TonsiTHe KOHBEMEPOB BBOIa U BBIBOA rpaduuecKkoi HHPpOpMaIum.

. CucreMbl KOOpIMHAT.

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONPOCY MOcJIe 6-i JeKuuu:
AddunHbIe TPpEeoOpazoBaHMs U BCIOMOTaTeIbHbIE aJITOPUTMBI.
AddunnbIe TpeobpazoBaHus U poenupoBanue B 3D.
OTtoOpaskeHre IPOCTPAHCTBA TOIB30BATEISL.

Pacuér nosib30BaTeIbCKU M MAITMHHBIX KOOPAUHAT.
AJNTOPUTMBI T€HEPUPOBAHUS JTUHUIA.
I'enepupoBaHue oTpe3ka MpsiMoil.

DopMHUpPOBaHUE IYyTU OKPYKHOCTH.

Kpussie besbe .

JIBymepHOE OTCEeUYEeHHE.

OTtceuenune NpSIMOYTOJILHBIM OKHOM .

OTtceyeHue BbIMTYKJIBIM MHOTOYTOJIbHBIM OKHOM.
Omnpenenenne BHIMYKIOCTH MHOTOYTOJIbHUKA.
OTtceyeHue HEBBIMTYKIBIM MHOTOYTOJIbHUKOM.

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONPOCY MOcJIe 6-i JeKuuu:

Kpussie besbe.

JIByMepHOE OTCEUEHHUE.

Otceuenune NpsAMOYroJbHBIM OKHOM.

OTceueHune BBITYKIBIM MHOTOYTOJIEHBIM OKHOM.
OrnpenernieHne BbITYKIOCTH MHOTOYTOJIbHUKA.
OTtceueHne HEBBIMTYKIbIM MHOTOYTOJIbHUKOM.
3anuBKa 00IacTei.

3ajMBKa C COPTUPOBKOM.

3anuBKa 1Mo pedpam.

3aMBKa C 3aTPABKOM.

[IpeobpazoBanue KOOPAUHAT.

[IpeoOpa3zoBanne KOOpAUHAT B IByMEPHON CUCTEME .
[IpeoOpazoBanus B TpEXMEPHOU CUCTEME KOOPIMHAT .
Buasl npoeknuii .

[IepcniekTBHBIE TPOEKIUU.

KocoyrosibHbie MPOEKINH.

AKCOHOMeETpUYECKasi MPOEKIUS.
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IIpumepbl BONIPOCOB K KOHTPOJILHOMY onpocy nocJje 10-ii mexnum:
[TocTpoenue MpoeKIui TPEXMEPHBIX OOBEKTOB.
3aTeHeHue OTPe3Ka MIO0CKOCTBIO.
Ouepku.
VYV nanenue 3aTeHsIeMbIX pedep .
ANTOopUTMBI TapajuIeIbHON 00paboTKH.

SNk W=

3
M3

CMOsIEHCKUA
( DUNTNATT



Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evluuciumenbHas mexHuKay

CMOsIEHCKUA
IIpoghune «Ilpocpammmnoe obecneuenue cpedcme 8bl4UCTUMENbHOU MEXHUKU U A8MOMA- ( \@ :
MU3UPOBAHHBIX CUCTIEM» M>mn

PIIJ] B1.B.01 «Ilpoepammuposanue KOMNbIOMePHOU epaghuruy

[TocTpoenue ceueHus 00bEeKTa
KoaupoBanue u cxxatue nHQOpMAaIIIH.
PactpoBsie popmarsl.

Bekrtophsie ¢popmarsl.

PacTtpoBbie airopuT™MbI

SN S

IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONpoOcCy nocJae 14-id jekuuu:
®pakransl. 3D-mMozaemny.
Kpuseie u noBepxHoctu CriytaliHbl
®opmartsl rpadudeckux (pansos.
CucTeMB! IIBETOB.
OCHOBHBIE TIOHATHUS TPEXMEPHON TpaduKy.
Hcnonb3oBanue Gpynkmuit BIOS my1s paboTsl ¢ BUeoaganTepamue
Peanuzanus anmapaTtHbIX MOAYJEH Tpa@UuecKOil CUCTEMBI.
00630p pa3nuUHBIX TpadUIECKUX TPOTrPaMM.
Knaccudukanus nzo0paxenuit 1 npeodpazoBaHus

WX R WD —

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY ONpocy nocJje 17-if pexknum:
UcnonwzoBanne Gpynkiuit BIOS ns paboTel ¢ BuaeoagantepamMmmue
Peanuzanus anmapaTHeIX MOAYJIeH rpadpuuecKoil CHCTEMBI.
00630p pa3MMUHBIX TPaPUIECKUX TTPOTPAMM.

Knaccudukanus nzo0paxeHuit 1 mpeodpa3zoBaHus
Brenenne B OpenGL.

OpenGL.

Ocgemenne OpenGL.

TekcrypupoBanue.

e A

[IpumMepsI aJropuTMa CAMOCTOATEILHOM PadOTHI M0 3aKPeIIEHUI0 MATepHaJia Mo TeMaTUKe

JEeKIHOHHBIX 3aHATHI

B xozne m3yuenust qucuuruinnel «IIporpamMmmupoBaHre KOMIBIOTEPHOH rpauKu» CTYJEHTHI MOTYT
MOCENIaTh ayIUTOPHBIC 3aHATHS (JICKIIUHU, TaOOpaTOPHBIE 3aHATHS, KOHCYIbTaIuK). OCOOCHHOCTh U3y4e-
HHUs JUCHUITIINHBI «KOMHBIOTGpHaH rpa(bI/IKa» COCTOHUT B BBIIIOJIHEHHMHN KOMILJIEKCA HaGOpaTOpHBIX pa60T,
TJIaBHOM 3aJjauell KOTOPOTro SIBJISIETCS MOJIyYeHHE HaBBIKOB CAMOCTOSITEIbHON paboThl Ha KOMITBIOTEpPaX C
HCIOJIb30BAHUEM COBPCMCHHLIX KOMIIBIOTCPHBIX HNpPOrpaMM, MPECAHA3HAYCHHBIX JIA PCHICHUSA OHPCHAC-
JIEHHOTO Kpyra npo¢eCcCHOHANBHBIX 3a/ay.

BaxxnHoe MecTo B OBJaIEHUU TeM JAHHOW MUCIHILTAHBI OTBOJUTCS CAMOCTOSTEIbHOU paboTe, mpu
STOM BO BpEMsl ayJUTOPHBIX 3aHATHH MOTYT ObITh PACCMOTPEHBI U MpopaboTaHbl HanboJiee BaKHbIE U
TPYAHbIE BOIIPOCHI MO TOM MM MHOM TeMe JUCLHUIUIMHEL, a O0JIee JeTKrue BOPOChl MOTYT OBITh M3YyY€HBI
CTYJIEHTaMH CaMOCTOSTEIbHO.

Hwuxe NEpCUUCIICHBI MPCAHA3HAYCHHLBIC JIsI CAMOCTOATCIIBHOTO H3YUCHUSA CTYACHTAMU OYHOU
(bopMbI 00yUeHHSI T€ BONPOCH! U3 JIEKIIMOHHBIX TE€M, KOTOPbIE BO BpeMsl NMPOBENEHUS ayJUTOPHBIX 3aHs-
TUW U3Yy4al0TCS HEJOCTATOYHO UITU U3y4eHUE KOTOPBIX HOCUT 0030pHBIN XapakTep.

Mertoauka 3aKperieHns: MaTepUasoB JIEKIIMOHHbIX 3aHATuH 1.1-1.17:
3akpernyieHre 3HaHu| B 00JIaCTU JaHHOM JUCIMILIMHBI — SBJISETCS pa3paboTka rpaduueckoro peaak-
TOpa:
1. OrobpaxxeHne MPOCTPAHCTBA MOIH30BATEIIS.
[Tpu hopmupoBaHUM HM300paKEHHUE C HCIOIH30BAHHEM CPEIICTB KOMITBIOTEPHON TEXHHKH BEChMa
4acTO pellaloTcs JIB€ B3aWMOCBSI3aHHBIC 33JlauM: -  IEpEeHEecCeHHEe Ha MalIMHHBIA HOCHUTENb rpaduue-
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CKOIl nH(poOpMaLMK ¢ HOCUTENS MoJib30BaTeNs (MpU BBOJE); -  MEPEHECEHHE Ha HOCUTENb MOJIb30BaTe-
151 rpadudeckoit HHPOpPMAIMM ¢ MAIIMHHOTO HOCHUTENs (IpU BeIBOAE). B obmiem ciydae, npu perieHuu
3THUX 3aj]a4, HEOOXOIUMO YCTAHOBUTH COOTBETCTBHE, C OJIHOI CTOPOHBI, MEXY BBIACIECHHBIM y4aCTKOM
Ha HOCHUTEJIE M0JIb30BaTENs U, C JPYTOM CTOPOHBI, 33JaHHBIM Y4aCTKOM MAIIMHHOTO HOocuTens. JlaHHbIe
3a/1a4d, B KOHEYHOM CYETe, CBOJSTCS K pacyeTy KOOPAMHAT TOYKM HAa MAalIMHHOM HOCHUTEJIE Ha OCHOBa-
HUM €€ KOOpIMHAT Ha HOCUTEJIE TOJIb30BaTeNs U HA000POT.

2. Pacuér nonp30BaTENbCKUN U MAIIMHHBIX KOOPJIMHAT.

OTtobOpakaeMblif y4aCTOK HOCUTEIS TI0JIb30BATENS MOKET MPEJICTABIATH COOON HEKOTOPBIA y4acTOK
00II1ero MpoCcTpaHCTBa HOCUTENS, UMEIONTUi (OpMY B BHJIE TIPSIMOYTOJIBHUKA (TI0JIb30BATEIHCKOE OKHO)
C IapamMeTpaMH, 33aJal0IMMU KOOPAWHATHI €ro JIEBOW HMXKHEW (XITH, yITH) U MpaBOW BepXHEH (XIB, YIIB,)
TOYeK.. MalIMHHOEe OKHO MOXET OBbITh TaKXe MPEICTABICHO Yepe3 KOOpAWHATHI JIEBOM HMKHEH(XMH,
YMH) W IIPaBOil BepxHEH (XMB, yMB,)

. st cimydast mepexozia OT HOCUTENS M0JIb30BATENS K MAIIMHHOMY HOCHTEIIO:

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

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

Jlis cinydast mepexoaa OT MAIIMHHOTO HOCUTENS K HOCHUTEIO MOJIb30BaTENs:

- Cx, Cy —macmradsl mo koopauHatam X v Y, COOTBETCTBEHHO;

- Dx, Dy - cmemienus nmo koopanHataMm X U Y, COOTBETCTBEHHO. 3aada 0TOOpakeHUs KOOPIH-
HAT MOXET OBbITh YCIIO)KHEHA JIOTOJHUTENbHBIMU TPEOOBAaHUSMHU.

[Tpu oTOoOpakeHNU HAa MAIIMHHBIA HOCUTENb TAKUMHU TPEOOBAHUSAMH MOTYT OBITh: -  NPEAYCMOT-
peTh KpOMKY 1Mo Kpasim skpaHa (h); -  oOecrneuynTh MakCHMMalbHOE MCITOIb30BAHUE BBIJICIICHHOM TLIO-
IIaad KPaHa; -  MCIOJIb30BaTh OJMHAKOBBIE MACIITAObI IO KOOPAMHATHBIM OocsM X,Y; - H300paxe-
HUE MTOMECTUTH 110 HEHTPY BbleTIeHHOro okHa. Co3/iaHne KpoMKH 1o nepudepun 3KkpaHa odecrieunBaeT-
Csl 32 CUET KOPPEKIMH IapaMeTpOB 3KPaHHOTO OKHA! D¢ dexkTrBHOE HCIIONB30BAHMS BBIICICHHON
IJIOUIaIM OKHA Ha SKpaHE MOXKET ObITh 00ECIEYeHO 3a CUET TOr0, YTO BMECTO MCIOJIb30BaHUS rabapuToB
OKHa B IOJIb30BATEIbCKOM MPOCTPAHCTBE CIIEAYET UCIOJIb30BaTh rabapuThl UMEIOLIETOCS B 3TOM OKHE
rpagu4IecKoro N300paKeHUsI, T.€. €r0 IKCTPEMaJIbHbIC 3HaUeHHUs 1Mo KoopauHate X u Y. B aTom ciydae
MaciTaObl O OCSIM KOOPAMHAT PACCUUTHIBAIOTCS CIETYIOIUM 00pa3oM:

Jl5ig ynoBieTBopeHus TpeOoBaHUs 0OecrieueHusl OJUHAKOBOr0 MaciiTada 1o KOOpAUHATHBIM OCSIM,
HE00X0AUMO 3TOT MacTad M B3aTh Kak: M=min(Mx, My). OOecrnieueHus! IEHTPOBKU H300paKEeHUS
Ha HKpaHe MpeArnosaraer:

- paccuer IOJIOKEHUS IEHTPAa MAIMHHOTO OKHA YMII, XMII;

- paccuer MOJIOKEHUS EHTPOB U300paKeHUsI YULI, XUII.

3.  Anroputr™msl T€HEpUpPOBaHUS JIMHUM.

[Ipu dopmupoBanuu 000N JTUHUU NPEIBIBISIIOTCS CIEAYIOIIME OYEBHUIHBIE TpPEOOBAaHUSA: -
JIMHUS J10JDKHA HAYMHATBHCS U 3aKaHYMBATHCS B 3aJIaHHBIX TOYKAX; - KOHTPACTHOCTb U SIPKOCTb BIOJIb
BCel IMHBI (OPMUPYEMON JTUHUM JOJDKHBI ObITh OJMHAKOBBIMU M HE 3aBUCETh OT KPYTH3HBI U JUIMHBI
JUHUY; - HE0O0XOAUMO OTpaXkaTh XapakTep JUHUU (OTPE3KU MPSIMOM JOJKHBI OBITh MPSAMBIMU, (POPMHU-
pyeMble IyTd JOJKHBI UMETh (GOpMYy AYTH U T. 1.); -  (OPMHUPOBAHUE OTIEIbHBIX TOYEK JOIKHO BBI-
MIOJIHATHCS ¢ MUHUMAJIBHBIMM 3aTpaTaMu BPEMEHM, TaK KaK KOJIMYECTBO TOYEK, TAK MPABUJIIO, JOCTATOUHO
Benuko. He Bce mepeuncienHble TpeOOBaHMs MOTYT ObITh BBIMOIHEHBI. M3-3a MpUHIMIHAIBHBIX 0COOEH-
HOCTEH cpencTB rpaduueckoro BBOJA-BbIBO/A, HOCUTENb, HA KOTOPOM (OPMHUPYETCS WM ¢ KOTOPOTO
cuMThIBaeTcs rpaduueckas mHdopmanus, paccMaTpUBaeTCS B BUJE MATPHUIbI JUCKPETHBIX AJIEMEHTOB,
HAa3bIBAEMBIX MMKCEJIAMHU, BU3yaJbHbIE IAapaMeTphbl (IPKOCThb, LIBETHOCTh U T.II.) KOTOPBIX MOTYT M3Me-
HATbCA. [loaToMy hopMupyemble TUHUH, CTPOTO TOBOPS, HE MOT'YT HAUYMHATHCS U 3aKAHYUBATHCS TOYHO
B MaTEeMaTUYECKH OIpEAeNIEHHBIX TOUKax HocuTend. Ommoka 1moyoxeHus: GopMHPYEMBIX TOYEK OTpese-
JSieTCsl YPOBHEM JUCKPETHU3AIMK UM KOJMYECTBOM JMCKPETHBIX TOUYEK, Ha KOTOpOe pa3OuBaeTcss HOCH-
Tenb. MakcumanbHasi NOTPEIIHOCTD MOJ0KEHHUSI TOUKH OMPEAEIIAEeTCS IaroM MEeXAy ABYMs COCEHUMH
MUKCEJIaMHU.
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4. T'eHepupoBaHUE OTPE3Ka MPSMOM.

I'enepupoBaHue OTpe3Ka MpsSMOM OCYIIECTBIISIETCS TOYKAa 3a TOYKOM, HayuHasg OT 3aJaHHOU
HavyanbHOM Touku. [Ipu hopMupoBaHuM ouepeHON TOUKH MCHOJB3YETCsl XapaKTep U3MEHEHHs ee Koop-
JIMHAT, ONPEEIAEMbIN MOJIOKEHUEM KOHEUHOW TOYKH OTHOCHUTEIBHO HAaYaJIbHON TOUKU. DopMupyemblie
KOOpJMHATHl OUYEPEeHON TOYKU OMPENENSIOTCS 3a cueT MoAu(UKAIMK KOOPAUHAT MPEAbIAYIIEH TOUYKH.
OnHa KoOpaMHATa UCIOJIB3YETCs KaK apryMeHT M €€ MOIU(UKAIUs BCETAa OAMHAKOBO U PABHO €IMHHUIIC.
W3meHeHne BTOPOH KOOpAMHATHI OCYIIECTBISETCS TaKUM OOpa3oM, YTOOBI ouepe/Has ToukKa uMena Obl
MOJIOKEHHE, Hanbosiee OJIM3KOE M0 OTHOIIECHHIO K MOJIOKEHHIO, PACCUMTAHHOMY Ha OCHOBAHUU aHAIIUTH-
yecKo 3aBUCMMOCTU. OTpe3oK mpsamoil 3agaerca HadainbHOW TOukoM T1 ¢ xkoopaunatamu x1,yl u ko-
HeyHoH Toukoil T2 ¢ koopauHaTamu x2,y2.

5.  ®opMUpOBaHHUE AYyTU OKPYKHOCTH.

JlaHHBIN anropuTM obecrieuynBaeT (OPMUPOBAHUE AYTH OKPYKHOCTH C IEHTPOM B Haydajue KOOpIu-
HaT, pPacIoJIOKEHHOM B MepBOM KBajpaHTe. Vcmonb3ys 3epKalibHOe 0TOOpakeHHe OTHOCUTENIBHO KOOp-
JMHATHOW OCH, MOXHO Ha OCHOBaHMM AYTH, c(pOPMHUPOBAHHON [JIsi TEpPBOrOo KBAAPaHTA, IOIYYUTh
M300pakeHNe OKPY>KHOCTH BO BCEX OCTAJIbHBIX KBaJIPaHTAX.

ITpu GpopMHUpOBaHUU TYT'H OKPYKHOCTH TTHKCEJ, KOTOPBIH JOKEH OBITh MCIOJIB30BAH B KAYECTBE
cienyomend Touku GopMUPYEMOil OKPY>KHOCTH, BbIOUpAETCs U3 TPeX BO3MOXKHBIX MPETEHIEHTOB, U €T0
KOOPAMHATBI PACCYUTHIBAIOTCA 32 CUET IPUPALLECHUs KOOPAUHAT IPEAbIAYIICH HaliIeHHON TOYKH. Tpems
TOYKaMHU-TIPETEHACHTAMU SIBJIIFOTCS TOPU30HTAIbHAS, JUArOHAJIbHAS U BEPTUKAIbHAS TOUYKH, U3 KOTOPBIX
BbIOMpaeTCs Ta, KOTopas OJIM)KEe BCEro HAXOIUTCS OT PACYETHOM OKPY>KHOCTH.

O1eHOYHBIE CPENICTBA ISl IPOMEXKYTOUHOM aTTECTAIH:
IIpuMepsl BONPOCOB K 3K3aMeHY N0 JMCIUILIHHE:
OCHOBHBIE TTOHATHUSI KOMITBIOTEPHOU TpauKH.

Ob6nacTu npUMeHEeHHUs MAIIMHHON Tpa(UKH.

CranmapTsl B 001aCTH pa3pabOTKU rpaduIeCKUX CUCTEM.
GKS.

['padpuaeckoe sipo, CETMEHTHI, aTPUOYTHI.

TexHUYECKHE CPEJICTBA KOMITBIOTEPHOU rpaduKy.
['padpuaeckue agantepsl.

I'paduueckue nmpoueccopsl, annapaTHas peaau3anus rpadhuaeckux QyHKIUi.
[TonsiTHe KOHBEMEPOB BBOIAa U BBIBOA rpaduuecKkoil nHPpOopMaIum.
CucreMbl KOOpIMHAT.

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

Pacu€r nosnb30BaTeNbCKU M MAIMHHBIX KOOPJAWHAT.
AJITOPUTMBI TEHEPUPOBAHUS JIMHUH.

I'enepupoBanue oTpe3Ka INpsMOU.

®opmMupoBaHue YT OKPYKHOCTH.

Kpussle besbe .

JIByMepHOE OTCEUEHHUE.

OtceueHne NpsIMOYToJIbHBIM OKHOM .

OTceueHune BBITYKIBIM MHOTOYTOJIEHBIM OKHOM.

Omnpenenenne BITYKJIOCTH MHOIOYTOJIbHUKA.

OTtceueHne HEBBIMTYKIBIM MHOTOYTOJILHUKOM.

Kpussie besbe.

JIByMepHOE OTCEUCHHUE.

OtceueHune NpsAMOYroJIbHBIM OKHOM.

_
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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).

OtceueHune BITYKIBIM MHOTOYTOJIEHBIM OKHOM.
Omnpenenenne BBITYKJIOCTH MHOIOYTOJIbHUKA.
OTtceueHne HEBBIMTYKIBIM MHOTOYTOJILHUKOM.
3anuBKa 001IacTeil.

3ajuBKa C COPTUPOBKOM.

3anuBKa 1o pedpam.

3aMBKa C 3aTPABKOM.

[IpeobpazoBanue KOOPAUHAT.

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

[IepciekTUBHBIE IPOEKIUU.

KocoyrosibHbie MPOEKIUH.

AKCcOHOMeETpUYECKasi MPOEKIUS.

[TocTpoenue MpoeKIUi TPEXMEPHBIX O0BHEKTOB.
3aTeHeHue OTpe3Ka MI0CKOCTBIO.

Ouepku.

Y nanenue 3aTeHsIEMBIX pedep .

ANTOPUTMBI TapalIeIbHONH 00pabOTKH.

[MocTpoenne ceueHust 0ObEKTa

Koauposanue u cxarue nHGopManum.

PactpoBsie popmartsi.

BexTopHnbie (hopmaThl.

PactpoBbie anropuT™Mbl

®pakransl. 3D-Mozaenu.

Kpusslie u noBepxHoctu CrutaiiHbl

®dopmartsl Tpaduueckux (aitios.

CucTembl LIBETOB.

OCHOBHBIE TIOHATHS TPEXMEPHOU rpaduKu.
Ucnons3oBanue ¢pynkuunit BIOS s paboTsl ¢ BUeoagantTepaMue
Peanuzamus anmapaTHbIX MOIYJIeH rpaduIeCKON CUCTEMBI.
0O0630p pa3MyHBIX rpaUIECKUX IPOrPAMM.
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 LIECHIEPOB.
3arpy3Ka MOJIEJICH.

Ocgemienue B mieiepax.

Penvednoe TekcTypupoBaHue.

CMOsIEHCKUA
( DT MAH
3 N
VI3M_

B ¢wunmane ucnonb3yercs cucreMa ¢ TPaaWIIMOHHOM IIKAJION OLIEHOK — "oTimuHO", "Xopormio",
"yAOBIIETBOPUTENHHO", "HEYTOBIETBOPUTEILHO", "3auTeHO", "HEe 3auTeHO" (manee - MATHOAUIbHAS CH-
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dopma MPOMEKYTOUHOM aTTECTALUK IO HACTOSIIEH JUCHHUIUIMHE — IK3aMeH B 5-M cemecTpe.

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

OrneHKa
10 JUCIIn-
ILUTHHE

Kputepuu o1ieHKH pe3ynbTaToB
o0y4deHUs IO TUCITUTLTNHE

«OTIHYIHOY/
«3a4TEHO
(oTyuHO)»/
«3a4TEHOY

BricraBnsiercss oOydaroniemycsi, 0OHapyKMBILIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE U
r1y0OKOe 3HaHWE MaTepUaoB U3YYEHHON AUCUUILINHBI, YMEHUE CBOOOIHO BBIMOIHSTh
3a1aHKs, IPENYCMOTPEHHBIE IPOIPAMMOM, YCBOUBILINK OCHOBHYIO M 3HAKOMBIN C JI0-
MOJTHUTEJILHON JIUTEPATYPOr, PEKOMEHOBAaHHOW pabodell mporpaMMoOi JUCITUTUINHBL,
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHUHM, U3JI0KEHUH U UCTIOIb30BaHUU
MaTepuaioB U3yYEeHHOW IUCIUILIMHBL, O€3ylNpeyHO OTBETHUBILIEMY HE TOJIbKO Ha BO-
npocsl Ouiera, HO U Ha JIOTIOJIHUTENIFHBIE BOIPOCHI B paMKax paboueil mporpaMmbl
JUCLHUIIIMHBL, TPaBUJILHO BBINOJIHUBIIEMY MpakTHUYeCKoe 3aaanue. OueHka 1Mo Jucuu-
IUTMHE BBICTABISIOTCS 00YYaIOIEMYCs C YUETOM PE3yIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHON, cOpMHUpPOBaHBI Ha YPOBHE — «3Ta-
JIOHHBIN.

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

BricTaBnsercs oOyuaromemMycsi, 0OHapyKUBIIEMY TTOJTHOE 3HAHWE MaTeprajja U3y4eH-
HOM TUCHUILIMHBI, YCIICIIHO BBIMOJIHAIOMIEMY MPEyCMOTPEHHBIE 3a/1aHHs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpaMMoil JUCITUTUIMHBL,
MOKa3aBUIEMY CHUCTEMaTHUYECKUN XapakTep 3HAHWM MO NUCUUILIMHE, OTBETUBLIEMY Ha
BCE BOMPOCHI OWJIETa, MPABWJIHHO BBHITIOJHUBIIUNA MPAKTUYECKOE 3aJaHHe, HO JOITy-
CTHUBIIHIA TIPU 3TOM HENPUHIMITAATBHBIC OIHOKH. OIeHKA M0 JUCIUIUINHE BBHICTABIIS-
I0TCsI 00yJaromeMycs ¢ YI€TOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.

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

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

BricraBnsercs o0y4aromemycs, 0OHapyKMBILIEMY 3HAHHE MaTepHaja W3y4eHHOU Jauc-
[UTTUHBI B 00beMe, HEOOXOAUMOM ISl JaNbHEHIIeH yueObl B mpencTosuiei padoThl
1o MPOQECCHH, CIPABISIFOMIEMYCS! C BBITIOJTHEHUEM 33aHU, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOM, PEKOMEHIOBAaHHOM pabovei mporpaMMon AUCITUIUIMHBL, JOMYCTHBIIEMY
MOrpCIIHOCTL B OTBCTC HAa TCOPECTUUYCCKUC BOIIPOCHI I/I/I/IJII/I IIpU BBITIOJIHCHUHW MPAKTH-
YECKHMX 3aJaHuil, HO O0JaJaroIieMy HEOOXOJUMBIMUA 3HAHUSAMH JJISI MX YCTPAHCHUS
noa pyKOBOACTBOM IIPCIIOAaBaTCIIA, .HI/I6O HCIIPABUJIbHO BBINIOJIHUBIICMY IMPAKTUYC-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHMIO IIPETI0/1aBaTeNsl BHITOTHUBIIIEMY IPYTHE MTPAKTHUECKUE
3alaHusA U3 TOTO KC pa3aciia JUCHUIIIIMHBI..

Kommnerennuu, 3akpeni€éHHbIe 3a TUCIUILUIMHON, COPMHUPOBAHBI HA YPOBHE — IIOPO-
TOBBINY.

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

BricTaBnsercs oOyuaromemycs, 0OHapyKUBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHMUIX OC-
HOBHOI'O MaTcpualia H3y‘-IeHH0171 JAUCHUIINIMHBI, OOMYCTUBIICMY MNPUHIUIIHNAIBHBIC
OIMOKY B BBHITIOJHEHNUH 3a/IaHUI, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OMiieTa U JAOMOJ-
HUTCJIBHBIC BOIIPOCHI U HCIIPABUJIBHO BLIMTOJIHUBIICMY NPAKTHYCCKOC 3aJaHUC (Hera-
BIWJIBHOE BBIMIOJHEHHE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SBISICTCS OJHO3HAYHOU
NPUYMHON J1JIs1 BBICTABIICHUSI OLICHKU «HEYIOBIETBOPUTENIBHOY). Kak mpaBuiio, olieHka
«HEYIIOBIICTBOPUTEIHHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT MPOAOIDKUTH 00yUe-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 0e3 JOMOTHUTEIbHBIX 3aHATUH 110 COOTBETCTBY-
foniel aucnuiuimHe. OeHKa 10 AUCIHUILTHHE BBICTABIISIOTCS 00yJalonIeMycs ¢ y4ETOM
PE3YIbTATOB TCKYLICT'O KOHTPOJIA.

KommereH1in Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 32 TUCIMIUIHHON, HE CHOPMHU-
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Ouenka Kputepuu oneHku pe3ynbTaToB
10 fucuu- 06yLI€HI/I}I 10 AUCHUITIIUNHE
TUTHHE
pOBaHEL

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000PYyI0BaAHNE

VYyeOHast ayaAuTOpHs Ui MPOBEACHUS 3aHATUH CEMUHAPCKOTO TUIA, TPYNIOBLIX U UHAUBUAYAIb-
HBIX KOHCYJIbTAllMM, TEKYILIEr0 KOHTPOJISI U TPOMEXYTOUHOM aTTeCTal[ii, OCHAILEHHAs:

- CIIENHUAIM3UPOBAHHONW MeEOEebl0; MOCKON ayAuTOPHOM; MEMOHCTPAIIMOHHBIM O0OpPYAOBaHUEM:
MEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) IPOEKTOPOM.

VYyeOHast ayautopust ajsi 1a00paTOPHBIX padOT, BBIMOIHIEMbIX B KOMIIBIOTEPHOM KJIacce, OCHa-
LIICHHAS:

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

Jlis mpoBeeHus 3aHATHI 1aOOPaTOPHOTO THIMA UCHOJIB3YIOTCS CHEHaTM3UpOBaHHbIE JIabopaTo-
pun: naboparopun b-209 u b-304 «IlomemieHue st caMoCTOSTENbHON pabOThl 00yUaIOMIUXCs», Pacio-
noxeHHas no aapecy 214013, r. CMmoneHck, DHepreTuuecKkui np., 1.1, 3ganue sHepreTHYecKoro NHCTU-
TyTa (J1abopaTopHbIil Kopiyc Ne 2).

JlaGopaTopun ocHamieHbl 45-10 MECTaMH ¢ TIEPCOHATBLHBIMU KOMIIBIOTEPAMHU, C YCTAHOBJICHHBIM
HEO0OXOIMMBIM MPOTPAMMHEIX 00ECTICYCHUEM.

Jis camocToATenbHOU paboThl 00YYAIOIIMUXCS MO MUCHUIUIMHE HCIOJIB3YETCSl TMOMEUICHUE s
CaMOCTOSITENTbHON PabOThl 00YUYaIOMIUXCSl, OCHAIIIEHHOE:

- CIECNHAIM3UPOBAHHON MEOENbIO; JOCKOW ayJIMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMHU C TOJ-
kimoyeHueM k cetd "Uurepuer” u nocrynom B DUOC dununana.

IIporpamMmmHoe o0ecnieueHune

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

Inkscape - 3TO BBICOKOKaueCTBEHHBIH MPOQecCHOHATBHBIN HHCTPYMEHT JUIsl Pa0OThI ¢ BEKTOPHOM
rpaduxoit a1 Windows, Mac OS X u Linux. OH OIMPOKO HCIIONIB3YETCS TIOOUTEISIMHA M TpodeccroHa-
JaMH 110 BCEMY MUPY AJIS CO3JaHMs WIUTIOCTPAIMii, UKOHOK, JIOTOTUIIOB, AMAarpaMM, KapT, a Takxe BeO-
rpapuKu.

Gravit Designer - 310 OecriaTHOe TOJHO(YHKIIMOHAILHOE TPHIOKEHHUE I BEKTOPHOTO
rpadudeckoro agu3aitHa, koropoe paboraer Ha BCEX mnatdopmax.

InVision Studio — 6ecrmaTabii MotHbli nHCTpyMeHT Ul / UX au3zaiinepa, 1ocTynHbIi Ha Mac u
Windows i1t co3ganus Au3aiiHa NPHIIOKEHHUH, CAiTOB U APYruX HU(PPOBBIX MPOJYKTOB C HHTEPAKTHB-
HOCTBIO U aHUMAaIUE.

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

GIMP 2(cBobOoaHO pactpocTpanseMblii rpadudeckuii pexaktop) Ykazannoe [10 BxoauT B mepe-
4yeHb umerorerocs auren3nonHoro 110 ¢punmana MOU B r. CmoneHcke.
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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 aTTecTalluy 0OydaroluXcsi 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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Cnncok aBTOPCKHX MeTOAUYECKHUX Pa3padoToK.

Mertoanyeckre ykazaHHs 10 MpoBeAeHHI0 JabopartopHbix pador: MAJIAIIEHKOBA U.B..
Meroandeckue yka3zaHus K JabopatopHbiM pabotam mo Kypcy «KowmmbrorepHas rpaduka» /
N.B.Manamenkosa, E.A.Ilankparoa.— Cmonenck: 'OY BIIO CO MOU(TY), 2011.-28 C

17



Hanpasnenue noocomosxu 09.03.01 « Angpopmamuxa u evluuciumenbHas mexHuKay
Ipoghuns «Ilpoecpammmuoe obecneyerue cpedcme BbIHUCTUMETbHOU MEXHUKU U A8MOMA-

CMOsIEHCKUA
( DUNTNATT

o
MU3UPOBAHHBLX CUCTIEM) [ YEY]
PIIJ] B1.B.01 «Ilpoepammuposanue KOMNbIOMePHOU epaghuruy

JIMCT PETUCTPAIIUU USMEHEHUU
Howmepa crpanuig

Ho- Bcero Hata

Mep aHHy Haunmenosaune TToanuce, ©.1.0. BHOCCHMS 13 Jlata

cTpa- -

m3me | 13MC | 3aMe Hyma | CTP 1 Ne IoKyMeHTa, | BHECIIETO U3MEHe-

Me- | Me- | HO- | nmpo | HHI B . MCHEHUS B BBCIICHUS H3-

MeHe BBOJISIIIETO HUSI B JaHHBIN K- .

HEH- | HEH- | BBIX | po- | HAOKYy- JaHHBIH DK- MEHEHUS
HE- HM3MCHCHMUA 3EeMILIAP
ans | HBIX | HBIX BaHH | MEHTC 3CMILIIP
bIX
1 2 3 4 5 6 7 8 9 10

18




