Hanpaenenue noocomosxu 09.03.01 « Ungpopmamura u 8bluuciumenbHas mexHuKay f_g"ﬂ'}?m‘ﬁ
Ipogunsv «Ilpocpammnoe obecneyenue cpedcme 8bIYUCTUMENbHOU MEXHUKU U A8MOMA- IR
MUSUPOBAHHBIX CUCTNEM» \M3
PIIJ] B1.B.01 «lIpoepammuposarnue KoMnolomepHou epaguruy

S

"

duiuana PerepajbHOr0 rocy1apcTBEHHOr0 0I0’KETHOT0 00Pa30BaTEJIbHOI0 YUPesKIeHU s
BbICILIETr0 00pa3oBaHus
«HauuoHaJbHBIN HCCIeA0BaTENbCKUI YHHBepcuTeT «MIW»
B I. CMoJIeHCcKe

YTBEPX/IAIO
3aMm. JiupeKropa
1o yuebno-merouyeckon padbore
buimana GI'OY BO
«HHY «MDWy B r. Cmosiencke

/%B.B. PoxxkoB

'
« O3 O( 2024 r.

PABOYAA ITPOI'PAMMA JTUCHUITJINHBI

MMPOT'PAMMMPOBAHUE KOMIBIOTEPHOU I'PA®UKH

(HAMMEHOBAHUE JJUCLUTITIAHBI)

Hanpagienue noaroroBku: 09.03.01 «MudopmMaTnka U BLIYUCANTEIbHAS TEXHUKA)

IMpoduan: «IIporpaMmHoe odecniedyeHre CPEACTB BLIYUCJIAUTEIbHOM TEXHUKH U
ABTOMATH3MPOBAHHBIX CHCTEM)

Yposens Boicuiero oopazopanus: dakajaaBpuar
HopMaTuBHBIi CpOK 00y4eHus: 4 roaa
®opma 00yueHHUsi: 0QUHasA

I'ox natopa: 2024

CMoJieHCK



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay
IIpoghuns «Ilpocpammmoe obecneyenue cpedcme 8bI4UCTUMENbHOU MEXHUKU U A8MOMA- . 3
MU3UPOBAHHBIX CUCTIEM [YEY D)
PII/] F1.B.01 «lIpoecpammuposarue KOMRbIOMEPHOU 2paghuKiLy

CMOSIEHCKNIA

DUITNATT

[Tporpamma coctasiena ¢ yaerom ®I'OC BO — GakanaBpuara 1mo HarpaBJICHHIO TTOJATOTOB-
ku 09.03.01 «MHbopMaTHKa U BBIYUCIUTENIbHAS TEXHUKA», YTBEPKICHHOTO TprKa3oM MuHoOpHa-
yku Poccun ot «19 » centsiopst 2017 1. Ne 929

IIporpammy cocTaBuiI:
CT. mpenoaasareib kKageapol BT

A.C. ®enyJoBa

« 18 » _ampens 2024 r.

[Tporpamma oOcysxeHa 1 0100peHa Ha 3aceannuu Kadeapsl « BelauciuTenbHas TEXHUKA)
«24» arnpens 2024  r., npotokoi Ne 7.

3aBenyommii kKaeapoil BEIYUCINTETbHOH TEXHUKH
I.T.H., Ipogeccop

A.C. ®enyJioB

« 02 » mag 2024 .

PHZ[ aZlaliITupoBaHa AJisd JIML C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 310POBbBA U HHBAJIINIOB

OtBeTcTBeHHBIN B (pusnaiie mo padore
¢ JIOB3 u nuaBaniugammn

Q/ E.B. 3yeBa
-~ /l/\——

74
« 02 » wmas 2024 1.



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u evluuciumenbHas mexHuKay

. ( DANNAN
Ipogpune «Ilpocpammmuoe obecneuenue cpedcms 8bIHUCTUMENbHOU MEXHUKU U ABMOMA- T 5 &
N d y
MU3UPOBAHHBIX CUCEM) [V EY D,

PII/] F1.B.01 «lIpoecpammuposarue KOMRbIOMEPHOU 2paghuKiLy
1. HEJIN U 3AJAYU OCBOEHUSA JUCIUAITIJIMHbI

Hesasb ocBoeHust nuctuIuinHbl «lIporpaMMupoBaHre KOMITBIOTEPHOU Tpagukm» — GopMHu-
pOBaHuE 3HAHUM B 00JaCTH KOMIBIOTEPHON Irpa)uKU ¢ MOMOLIbIO COBPEMEHHBIX I'pau4ecKux Ia-
KETOB.

B mucuunnmue «IIporpaMMmupoBaHie KOMIBIOTEPHON I'padMKu» OCHOBHOE BHHUMAHUE YJe-
JseTcs 3a/1a4aM 10 U3YYCHHUIO MPUHIIMIIOB CO3/1aHus U 00paboTKH M300paKEeHU ¢ MCIIOJIb30BaHU-
eM rpapu4ecKux IMaKeTOB, OCHOBBI NPOrPaMMHUPOBAHUS KOMIIbIOTEPHON rpauKyU Ha Pa3In4HbIX
A3bIKaX M C WCIOJB30BAHHWEM CHEIHAIM3HPOBAHHBIX IMAKETOB, OCHOB BOCHPHUATHUS TI'padUUeCKUX
n300pakeHu, GU3UKU 1IBETa U CBETA, BUAOB IpaUKH, 0COOEHHOCTEH UCIOIb30BAHUS U IPUHIIU-
1oB (POPMHUPOBAHUS PA3TUYHBIX BUIOB TPAPHUKH, OCHOB KOMIIBIOTEPHOTO JW3aiiHa Tpu (HOPMHPO-
BaHUIO KOMITO3UILIMH, CO3/JaHUs €AMHOTO CTHIIA ohopMileHus, iepeadye oopasa.

3ajgauM: U3yyeHHe MOHATHIHOTO amiapara AUCIHHUILTMHBI, OCHOBHBIX TEOPETHYECKUX MOJIO-
KEHUU U METOAOB, IPUBUTHE HABBIKOB MIPUMEHEHUS TEOPETUUCCKUX 3HAHUMN ISl PEIICHHS TPAKTHU-
YEeCKMX 3ajlay, KacarolluXcs MporpaMMHUPOBAHUs KOMIIBIOTEPHON IrpaduKu; OCBOEHUE IpadruuecKo-
ro nu3aifHa uHTEepdeiica B IEIOM WIH OTAEIBHBIX 3JIEMEHTOB YIPABICHUS IO ONPEIEICHHOMY pa-
Hee BU3yaJbHOMY CTHIIIO; CO3JJaHUE PACKAIPOBOK aHMMALMU MHTEPPENCHBIX 00BEKTOB; PUCOBAHUE
MUKTOTpaMM, BKIIIOYasi pa3paboTKy ux meradop; pucoBaHHE TpauyUecKuX MOACKA30K U APYrou
uHTepdeiicHoil rpaduky; onTUMH3auus HHTEp(EHCHON IpapUKU HOJ pPa3IUYHbIE pa3pellieHUs
9KpaHa; co3JlaHhe rpaUuecKuX JOKYMEHTOB B IpOrpaMMax MOJATrOTOBKH PAaCTPOBBIX H300paxe-
HUH; co3laHue rpapuueckuX JTOKYMEHTOB B IPOrpaMMax MOATOTOBKM BEKTOPHBIX M300pa’keHHIA;
PHCOBHUE aHMMAIIMOHHBIX MOCIEI0BATEIBHOCTEH U PAacKaIpOBOK; U3YYUTh MPABUJIA TIEPCIICKTHUBEI,
KOJIOPUCTHKH, KOMIIO3HIIMH, CBETOTEHN U U300pakeHHUsl 00beMa; 03HAKOMJIEHHE C TpeOOBaHUSAMU
IIEJIEBBIX OTEPAIIMOHHBIX CHCTEM U IUIaT(GOPM K MUKTOTpaMMaM M AJIEMEHTaM YIPaBICHHS; WU3Y-
YUTh OOIIME MPUHIMITBI AaHUMAIIUH, IpaBuiia TUIIOrpadckoro Habopa TeKCTa U BEPCTKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnuna «[IporpaMMupoBaHre KOMOBIOTEPHON rpaduKu» OTHOCUTCS K 4acTH, GOpMU-
pyeMoii ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUMN.

Jns n3ydeHusl NaHHOM TUCHUIUIMHBI B TpaeKTopuu (opMHUpOBaHMS NPodeccroHATbHON
komnereHIK [1K-6 HeoOX0MMbI 3HaHUS, YMEHUS U HaBBIKH, (POPMUPYEMbIE MPEALIECTBYOIIMMHU
JUCLUTIIINHAMM.

TexHosorust NporpaMMHpOBaHMSL.

[TepeueHp mocneayOMUX AUCUUILIINH, 5 KOTOPhIX HEOOXOIMMbI 3HaHUS, YMEHHS U HaBbI-
KU, GOpMHUpYyEMbIe JAHHOU JUCIUTUIMHOM.

ba3sl naHHLIX.

IIpOEKTHO-TEXHOIOIrNYECKasI ITPAKTHKA.

[IpoextupoBanue Web-nipriioxeHui.

ITpennumuioMHas npakTHUKa.

[TonroroBka K 3alinTe U 3alIUTa BBITYCKHON KBaTU(pUKAMOHHON pabOThI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIIMHBI

OcBoeHre TUCIUIUIMHBI HAMTPaBJIeHO Ha (HOPMUPOBAHHUE DIIEMEHTOB CJIETYIONINX KOMITETCH-
it B cootBetcTBrE ¢ @I'OC BO u OIT BO no ganHOMy HampaBlIeHHUIO MOATOTOBKH (cneyuanbHo-
cmu):
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Ilepevyenb miIaHMPyeMbIX pe3yJIbTATOB 00yYeHHS M0 JUCHUIINHE (MOAYJII0), COOTHe-
CeHHBIX ¢ MHMKATOPAMH A0CTHKEHUs KOMIIeTeHI Ui

KoMmnerennus NuaukaTopsl 10CTH- Pe3yabTarsl 00yyeHus
JKEeHUs1 KOMIIeTeH UM i
IIK-6 [IK-6.2  IIpoekTupyer | 3HaeT: CTaHIAPTHI, PErIaMEHTUPYIOIIUE TpeOo-

CrocobeH pa3paba- | mporpaMMHOE oOOecTe- | BaHHsI K SPrOHOMUKE B3aMMOJICHCTBHS YEIOBEK-
ThIBaTh TpeboBanus | yenue (06.025-C/01.6) | cucrema, TpeOOBaHUS U PYKOBOJICTBA IO MPOCK-

K IPOTPaMMHOMY TUPOBAHHUIO COOTBETCTBYIONIMX IuTaTGopM U
00ecreveHuro u OTEePAIMOHHBIX CUCTEM.

IIPOEKTUPOBATDH €r0 YmMeer: co3maBaTh WHTEPAKTUBHBIE MPOTOTHUIIBI
Ha OCHOBE COBpe- unTepdeiica, paborath ¢ mporpaMMaMu MpPOTO-
MEHHBIX TEXHOJIO- TUMUPOBAHUS UHTEP(PEICOB.

TUIl IpOrpaMmMHpo- Brnageer: mnpoektupoBanuem uHTepdeiica co-
BaHUA IJIaCHO TpeOOBaHMSIM KOHUEMIMU HHTepderica,

MpoeKTUpOoBaHUEeM HHTepdelica mo o0pasily yxke
CIIPOEKTUPOBAHHOTO HHTepdeiica, HalMcaHUuEM
UHTEP(EHCHBIX TEKCTOB, IPOBEPKOH HUHTEP-
(heliCHBIX TEKCTOB




Hanpaenenue noocomosxu 09.03.01 « Unghopmamuxa u GbIUCTUMETLHAA MEXHUKAY (‘?ﬁ"ﬁﬁﬁﬁ“
IIpoghuns «Ilpoepammmoe obecneyenue cpedcme 8bIYUCTUMENbHOU MEXHUKU U ABMOMA- ‘ 1

NS, .
MUSUPOBAHHBIX CUCTEM) VI
PII/] F1.B.01 «lIpoepammuposarue KOMRbIOMEPHOU 2paghuKiLy

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

CTpyKTypa JTUCHUNIMHBI:
Cronuposams u3 yuebrnozo niarna no coomsemcmeyowei Oll:

Cemectp 5 Hroro 3a xypc
AKaZIeMHUYECKUX 4acoB AKaJIeMHYECKUX 4acoB 3.e.
e =)
Nunexc HaumenoBanue é 2 é
& Kon g|se & Kon
5 | Bcero Jlex | Jla6 | IIp | KPIT | CP £ % | Bcero Jlex | Jlao | IIp | KPII CP Kontpons Bcero
Z TaKT. z > TaKT.
N4
IIporpammupoBanue
b1.B.01 | xomnbroTepHOI Ox3 | 180 68 34 | 34 76 | 36 | 5 | 9xs | 180 68 34 34 76 36 5
rpaduku
OBO3HAYEHUA:

Buabl npoMeskyTOUHOM aTTecTalMy (BUABI KOHTPOJIA):
DK3 - IK3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer;

Buawl pador:

KonTakT. — KOHTaKkTHast paboTa 00YJarOIIUXCs C MPETIOAaBaTENIEM;
Jlex. — NEeKIMOHHBIE 3aHATHS;

JIa6.— mabopaTopHbie paboTHI,

[Ip. — mpakTHYecKue 3aHATHS,

KPII — xypcoBas paboTta (KypcoBoil MpoeKT);

PI'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosTenbHas paboTa CTYI€HTOB;

3.6.— 00bEeM AMCLUUIUINHBI B 3a4ETHBIX €AMHUIIAX.
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Conepmanne AUCHHUIIJINHBI

HanmeHnoBaHue BUIAOB 3aHITHII 1 TEMATHUK, COACPKAHUC

JIEKLIMOHHBIE 3aHATUSA 17 WT. 1o 2 yaca:

1.1  OcnoBuble ToHATHA. OOnacTy NpuMeHEHUsT MamMHHON Tpaduku. CTaHmapTel B 00JacTH
pazpabotkurpapuueckux cucteMm. GKS. I'papuueckoe sapo, cerMeHTbl, aTpuOyThI

1.2 TexHuyeckue cpecTBa KOMIbIOTEpHOU Tpaduku. ['paduueckue agantepsl ['paduyeckue
MIPOLIECCOPBI, ammapaTHas peanusanus rpadpuueckux pynkuuii. [loHsTHE KOHBEHEPOB BBOJA U
BbIBOJIa rpaduueckoit nHpopmaiuu. CUCTEeMbI KOOPAUHAT.

1.3 Addunabie npeoOpa3oBaHus U BCIIOMOTATEIIBHBIC aNTOpUTMBI. AQQGUHHBIC TTPeodOpa3oBa-
HUS ¥ npoenrpoBanue B 3D.

1.4 OtobpaxkeHue MPOCTPAHCTBA MOJIB30BaTENsl. Pacu€T monp30BaTeIbCKHA U MAITMHHBIX KO-
OpAUHAT. AJTOPUTMBI T€HEPUPOBAHUS JTMHHIA.

1.5 T'enepupoBanue otpeska npsamoir. opmupoBaHue 1yru OKpyKHOCTH.

1.6 Kpussie besbe . /[BymepHoe oTceuenue. OTceueHne npsMOyroibHbIM OKHOM . OTceueHue
BBIIIYKJIBIM MHOT'OYTOJIbHBIM OKHOM. OrmpezesieHue BBITYKIOCTH MHOroyrojbHuka. OTceueHue
HEBBIMYKIJIBIM MHOTOYTOJIbHUKOM.

1.7 3anuBka obnacteil . 3aJMBKa ¢ COPTUPOBKOM. 3anuBKa 1o peOpam. 3ajiluBKa C 3aTPaBKOH .
1.8 TIlpeobpazoBanue xkoopaunar . [IpeoOpasoBanue koopauHAT B AByMepHOil cucteme . [pe-
0o0pa3oBaHUs B TPEXMEPHOM cucTeMe KOOPAMHAT .

1.9 Bunasl npoekuuit . [lepcnektuBHble npoekiy . KocoyronbHbie MpoeKuu. AKCOHOMETPH-
YyecKasi IpOeKLHs .

1.10 TloctpoeHue nmpoekuuii TpeXMEepHBIX 0OBEKTOB . 3aTE€HEHUE OTPe3Ka MIOCKOCThI0. OUepKH.
VYV nanenue 3aTeHsieMbIX pedep .

1.11 Anroputmsl napajuienbHoit 06padoTku. [locTpoenue ceueHust 0obekTa

1.12 KoaupoBanue u cxxarue uHpopmanuu. Pacrpossie popmatsl. BekTopHble opMaThI.

1.13 PacTpoBsle alnropuTMsl

1.14 ®pakransl. 3D-monenu. Kpusble u noBepxHoctu CritaiiHbl

1.15 ®opmartsl rpadpudeckux ¢aitioB. Cuctemsl 1BeTOB. OCHOBHbBIE MOHATUSL TPEXMEPHOU Ipa-
¢uku. McnonszoBanue ¢pynkiuii BIOS myist paboTsl ¢ Bugeoagantepamue

1.16 Peanusanus anmapaTHeIX MonyJied rpadudeckoil cuctembl. O630p pa3nuyHbIX rpaduye-
ckux nporpamm. Kiaccudpukanus nzodpaxeHuil u npeodpa3oBaHus

1.17 Beenenue B OpenGL. OpenGL. Ocsemienune. OpenGL. TekcrypupoBanue. BBenenue B
menepsl. GLSL. ITpunoxxenne ¢ GLSL. VBO. VAO u HanoxeHue TEKCTyp C HUCIOJIb30Ba-
HUEM mieiaepoB. 3arpyska mojeneii. Ocenienue B meigepax. PenpedHoe TeKCTypupoBaHue.

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

2.1 OcnoBHble puemsl padboTsl B GIMP. Pa6ora co cnosmu

2.2 ®otomonTax. Pabota c uBerom. Boccranosnenue dpororpaduil.

2.3 HNzyuenwue InVision Studio.

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

2.5 Cosznanue unrepdetica rpadudeckoit cuctemsl B crannapre CUA

2.6 Onucanue TPEXMEpPHOIro 00bEKTa CIUCKOM pebdep.

2.7 Peanu3zanus MoBopoTa, CABUra U MacCIITAOUPOBAHUS

2.8 IlomydyeHune OopTOrOHANBHBIX MPOEKIU 00bekTa. [lomydeHne neHTpalbHON MPOEKIUN 00b-
ekrta. PaGora ¢ HKPAHHBIMU KOOPJIMHATAMHU

CamocTosTenbHas paboTa CTyAEHTOB:
3.1 4 KOHTpOJIBHBIX Ollpoca nocie 2-u, 6-i, 10-i , 14-it u 17-i nexumii;
3.2 3akperuieHre MaTepuaia o TeMaTUKe JICKIIMOHHbBIX 3aHSITHH.
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3.3 3akperieHue uzyudeHuss marepuanoB jekuuit 1.1-1.17 — TexHudyeckue cpeicTBa KOMIIbIO-
TepHoi rpaduku. OTobpakeHne IPOCTPaHCTBA MOJIb30BaTeNs. Pacuér moiap30BaTeNIbCKU U Ma-
IIMHHBIX KOOPJAMHAT. AJTOPUTMBI T'€HEPUPOBAHUS JUHUHN. ['eHepupoBaHHE OTpe3Ka MPSMOM.
dopmupoBaHKe Ayrd OKpykHOCTU. PactpoBbie anroputmel. Beeaenue B OpenGL. Tloctpoenue
IPOEKIHNA TpeXMEepHBIX 00BeKTOB. IIpeodpasoBanue KOOpAUHAT

3.4 TloaroroBka K 3K3aMeHY IO JUCHUTUIMHE

(oLleHOYHBIE MaTepuabl IPUBEJICHHI B pazzene 6 Hactosimen PT1JT).

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ta6Jmua - O6p330BaTeJ'II>HbIe TEXHOJIOTUH, UCIIOJIB3YEMBIC ITPHU PCAIIU3aAlUU PA3JIMYHBIX BUIOB yqe6H0171

3aHATHH 110 JUCHUIIIIMHE

Ne ri/m Bunpl yueOHbIX 3aHATUI

OO0pa3oBaTebHBIE TEXHOJIOTHH

1 Jleknun

Knaccuueckas (TpaguinuoHHas, WHPOpPMAIMOHHAs) JEK-
uusa. MHTepakTuBHAs JieKius (JEKIUS-BU3YyaTU3ALINS).
NupuBuayanbHble U TPYIIIOBBIE KOHCYJBTALUU IO JIMC-
LUTITAHE

2 JlaGopaTtopHnas pabota

TexHOo0rHsl BBINOJIHEHHS 1a00paTOPHBIX 3alaHUi UHIU-
BUAYyaIbHO. TEeXHOIOTHS BHIIOJHEHUS JTAOOPAaTOPHBIX 3a-
JaHui B Manoil rpymnme (B Opurazge). TexHoiorus mpo-
6JieMHOTO OOYYEeHHSI Ha OCHOBE aHaJIM3a Pe3yJbTaTOB Jia-
OopaTopHOif ~ pa®OTBI:  WHAMBUAYANbHBIH  OmpoC,
cobecenoBanue B Mayion rpyrtire (Opuraje), o0CyKaeHue
pe3yJabTaTOB KOMaHIHOW pabOThl, TPYNIIOBas TUCKYCCHS,
METOJ «KpPYTJIOrO CTOJIa», IPEICTaBICHUE CTYICHTOM
WIN TPYNNoON CTYJIeHTOB (Opuranoit) pesynbraToB J1abo-
paTopHOi paboThl B popMe oTueTa U MYJIbTUMEIUINHON
npe3eHTauu. IIpoekTHas TeXHOIOTHs

3 CamocrosrenbHas pabora CTy-
JIEHTOB (BHEAYIUTOpHAas)

HNHpopMannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUHU (10-
ctyn k OQUOC ¢unmana, k 9bC ¢unuana, 10CTyn K HUH-
(OpMaMOHHO-METOTUIECKUM MaTepuaiaM 110 JTUCITH-
TIJTMHE)

4 KonTpons (mpoMexyTodHas aT-
TeCTalMs: 3a4eT WK SK3aMeH)

TexHoIoruss MUCbMEHHOIO KOHTPOJIS, B TOM YHUCIE Te-
CcTUpOBaHuE. PENTHHIOBas cUCTEMa KOHTPOJIS

6. OHEHOYHBIE MATEPHAJIBI V1A TEKYHIET'O KOHTPOJIA K
MNPOMEXYTOYHOU ATTECTALIMMU - IJIS1 OHEHKHN KAYECTBA OCBOEHUSA JUCIIU-

IIJIMHbI

K mpomexxyTo4HOW aTTecTaluu CTYJEHTOB MO AUCIUIUIMHE MOTYT NMPUBJIEKATHCS MPEACTaBUTEIN
paboToaaTeeid, MpenoaaBaTeId MOCISAYIOMNUX AUCIUIUINH, 3aBEAYI0NIHe Kadeapamu.
OLeHKa KayecTBa OCBOCHUS AUCIHUIUIMHBI BKIIOYAET KaK TEKYLUIUH KOHTPOJb yCIEBAEMOCTH, TaK

Y IPOMEXKYTOUHYIO aTTECTAIHUIO.
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O1neHoYHBIE CPEJICTBA TEKYILETO KOHTPOJISI YCIIEBAEMOCTH:
IIpuMepbl BONPOCOB K KOHTPOJBLHOMY ONPOCY MOCJIe 2-i JIeKIUM:
OCHOBHBIE TIOHATHS KOMITBIOTEPHOW TpaduKu.

O6uiacTi NpUMEeHEeHUs! MalllMHHON rpaduKu.

CraHgapThl B 00JIaCTH pa3paObOTKu rpaUueCcKuX CHCTEM.

GKS.

['paduueckoe AP0, CETMEHTHI, ATPUOYTHI.

TexHuyeckue cpeacTBa KOMIBIOTEPHOU rpaduku.

['paduueckue agantepsl.

['padmyeckue nmpoieccopsl, annaparHas peaiuzanus rpaguueckux QyHKIHIHA.

[TonsiTHe KOHBEWEPOB BBOJIA M BBIBOA Ipaprueckoit HHPpOpMAIUH.

. Cucrembl KOOpAMHAT.

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY OIIPOCY NOCJe 6-if JIeKIMu:
Addunnbie npeoOpazoBaHUsI U BCIIOMOTATEIbHbBIE AITOPUTMBI.
Addunnable mpeodpazoBanus u npoeunpoBanue B 3D.

OTtoOpakeHue MPOCTPAHCTBA MOJIb30BATEIS.

Pacuét nosb30BaTENbCKUI M1 MAIIMHHBIX KOOPAUHAT.

AJNTOPUTMBI T€HEPUPOBAHUS JTMHUIA.

I'enepupoBanue oTpe3Ka MIPsMOM.

DopMHUPOBAHUE TYTU OKPYKHOCTH.

Kpusslie bespe .

JIByMepHOE OTCEeUYeHHeE.

OtceueHune NpsIMOYTOJIbHBIM OKHOM .

OTtceyeHue BbIMYKIbIM MHOTOYTOJIbHBIM OKHOM.

Omnpenenenye BITYKIOCTH MHOTOYTOJIbHUKA.

OtceueHne HEBBITYKIIBIM MHOTOYTOJIbHUKOM.
IIpumepbl BONPOCOB K KOHTPOJIBLHOMY OIIPOCY NOcJje 6-if JIeKuuu:

SOENAU AW~

—
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SO R DD~

—_ e —
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1.  Kpussie besse.
2. JIBymepHOE OTCEueHue.
3. OtceueHune NpsAMOYTOJbHBIM OKHOM.
4. OrcedeHHE BbITYKJIBIM MHOTOYTOJIbHBIM OKHOM.
5. Omnpenenenne BBIMYKJIOCTH MHOTOYTOJIBHUKA.
6. OtceueHue HEBBITYKIBIM MHOTOYTOJIbHUKOM.
7. 3anuBka obnacreil.
8. 3anmmBKa C COPTUPOBKOIA.
9. 3anuBka no pedpam.
10. 3anuBKa c 3aTpaBKOM.
11. IIpeoGpa3oBaHue KOOpHHAT.
12. TlpeoOpa3oBaHue KOOPAHWHAT B IBYMEPHON CUCTEME .
13. IIpeoOpa3oBaHusi B TpEXMEPHOM CUCTEME KOOPIUHAT .
14.  Bwuasl npoexkuui .
15. IlepcneKkTUBHBIE IPOEKIIHH.
16. KocoyronabHble NPOEKIIUH.
17. AxcoHoMmeTpuuecKas IPOEKIIHs.

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY onpocy nocie 10-i gexnum:
1. TlocTpoeHue nmpoeKuuit TPEXMEPHBIX 0OBEKTOB.
2. 3aTeHeHHE OTpe3Ka MIIOCKOCTHIO.
3. Ouepkn.
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Y nanenue 3aTeHsEMBIX pedep .
AJTOPUTMBI TapaJlIeIbHOW 00pabOTKH.
[TocTpoeHue cedenus 00beKTa
KonupoBanue u cxatue nHGOpMAIIHH.
PactpoBsie popmartsi.

BekropHbie ¢popmartsl.

PactpoBbie anropuT™Mbl

SO0 A

IIpuMepsI BONIPOCOB K KOHTPOJIBbHOMY ompocy nociae 14-i jeknuu:
®pakransl. 3D-Monemnm.
Kpussie u nosepxnoctu CriaitHbl
®dopmartsl rpaduueckux (aitnos.
CucTeMbl LIBETOB.
OcHOBHBIE IOHATHUS TPEXMEPHOU rpapuKu.
Hcnonp3oBanue Gpynkuuii BIOS ms paboTsl ¢ Buaeoasantepamue
Peanuzanus anmapaTHbIX MOAYJeH rpaduueckoil cuCTeMBI.
00630p pa3mU4YHBIX TPpadUIECKUX TPOTPAMM.
Kiaccudukanus n3odpaxeHuii u mpeoodpa3zoBaHus

WX AR W=

IIpuMmepsI BOPOCOB K KOHTPOJBLHOMY onpocy mocJe 17-i Jiekuuu:
Brenenue B OpenGL.
OpenGL.
Ocgemenne OpenGL.
TexkcTypupoBanue.
Beenenue B meiaepsl.
GLSL.
[Tpunoxxenue ¢ GLSL.
VBO.
VAO u Hallo)kxeHHe TEKCTYp C UCIIOIb30BaHUEM ILIECHIEPOB.
3arpy3ka MOJEIIEH.
Ocgemnienue B meiepax.
PenbedHoe TekcTypHrpoBaHue.

._
SO NR DD~

,_.,_.
N —

IIpumepsl ajiropuT™Ma caMOCTOATEILHOI PadoThI N0 3aKPeIVICHHI0 MaTepuaJia o TeMaTUKe

JEeKIHOHHBIX 3aHATHM

B xone m3yuenust nucuuruinabl «[IporpaMMupoBanie KOMIBIOTEPHOU TpadUKu» CTYIEHTHI MOTYT
MOCeNIaTh ayAUTOPHBIC 3aHATHS (JICKITUH, TaOOpaTOPHBIE 3aHATHS, KOHCYbTaIuu). OcCOOEHHOCTh M3y4e-
HUs quciuIuinHbl «KoMmbroTepHas rpadukay COCTOUT B BBHITIOJTHEHUH KOMILIEKCA JIabopaTOpPHBIX pabdoT,
TJIAaBHOM 3a71a4eil KOTOPOTO SIBJISETCS MOTYyUYEeHHE HABBIKOB CAMOCTOSITEIFHON pabOTHI HA KOMITBIOTEPAX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX MPOrpaMM, MpeIHa3HAYCHHBIX JIS PELIEHUs OIpese-
JIEHHOTO KpyTa npodeCCHOHATBHBIX 3a]1a4.

BaxHoe MecTo B OBJaJIEHUU TeM JAHHOW JUCIHILTUHBI OTBOJUTCS CAMOCTOATEIbHOU paboTe, mpu
9TOM BO BpeMs ayAUTOPHBIX 3aHSITHI MOTYT OBITH PACCMOTPEHBI M TPOpabOTaHbl HauboJiee BaKHBIC U
TPYJHBIE BOMPOCHI IO TOW WIIM WHOW TeMe TUCIUILIUHEL, a 00Jiee JIeTKHe BOMPOCHl MOTYT ObITh U3yUEHBI
CTYJICHTaMH CaMOCTOSITEIHHO.

Hwxe nepeunciieHbl NpelHa3HAYCHHBIE IS CAMOCTOSATEIbHOIO H3YUYEHUsI CTyJEHTaMU OYHOM
(hopMbI 00yYeHHsI T€ BOMPOCH! U3 JIEKIIMOHHBIX TEM, KOTOPHIE BO BPEMsI IIPOBECHUS ayUTOPHBIX 3aHS-
TUN U3Yy4al0TCsl HEJOCTATOYHO WJIM U3yYEHUE KOTOPHIX HOCUT 0030pHBIN XapaKTep.
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Meroauka 3akperieHus MaTepUaioB JEKIMOHHBIX 3ansaTuil 1.1-1.17:
3akperuicHUe 3HAHWH B 00JaCTH JaHHOW NMCHMILIMHBEI — SBIISETCS pa3padoTka rpadyuuecKoro peaax-
TOpa:

1.  OtobpaxeHne NPOCTPAHCTBA M0JIb30BATEIS.

[Tpu dopmupoBaHnu HM300pakeHUE C HUCIOJIB30BAHUEM CPEICTB KOMIBIOTEPHON TEXHHUKHU BEChbMa
YacTO PEIIAIOTCS JBE B3aMMOCBA3AHHBIC 3a/lauM: -  I[I€PEHECEHHE Ha MAIlMHHBIA HOCHUTENb rpaduye-
CKOW MH(OPMAITK C HOCUTENS MOJIb30BaTeNs (IIpU BBOJC); -  NEPEHECEHHUE HA HOCHUTEIb MOJIb30BaTe-
15 rpadudeckoit mHGOpMaIK ¢ MAIITMHHOTO HOCUTENA (TIpU BBIBOZE). B o0mmieM ciyyae, npu penieHuu
3THX 3ajJla4, HeOOXOAMMO YCTaHOBUTh COOTBETCTBUE, C OJHOM CTOPOHBI, MEXIY BBIACICHHBIM yYaCTKOM
Ha HOCHUTEJIE M0JIb30BaTENs U, C APYrOM CTOPOHBI, 3aJaHHBIM y4aCTKOM MalIMHHOTO Hocutens. JlaHHble
3a/la4M, B KOHEYHOM CUYETE€, CBOZSATCS K PACUETy KOOPAMHAT TOYKU HA MAIIMHHOM HOCHUTEJIE HAa OCHOBA-
HUU €€ KOOPJIMHAT Ha HOCUTEJIE M0JIb30BaTeNsl U HA000POT.

2. Pacuér nonp30BaTENbCKUI U MAIMHHBIX KOOPAUHAT.

OTto0OpakaeMblil y4aCTOK HOCHTEIIS TIOJIH30BATENS MOXKET MPEICTABIATE COOON HEKOTOPBIN y4acTOK
00I1Iero MPOCTPAHCTBA HOCUTEINS, UMEIOLINI (opMy B BHUJIE€ MPAMOYTOJIbHUKA (I10JIB30BATEILCKOE OKHO)
C apaMeTpamH, 3aJal0IIUMU KOOPIMHATBI €ro JIEBOM HIKHEN (XIH, YIIH) U PaBoil BepxHel (XIIB, yIIB,)
TOUYEeK.. MalIMHHOE OKHO MOXXET OBbITh TaK)Ke MPE/ICTaBICHO 4Yepe3 KOOPAMHATHI JIEBOM HIKHEH(XMH,
YMH) U IpaBOd BepxHEH (XMB, YMB,)

. i citydast mepexoia OT HOCUTENS M0JIb30BaTeNs K MAIIMHHOMY HOCHUTEJIIO:

- Ax, Ay —macmtadsl o koopauHaraMm X U Y, COOTBETCTBEHHO;

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

Jlii ciiydast mepexoia OT MAIIMHHOTO HOCUTENST K HOCHUTEIIO M0JIb30BaTEeNs:

- Cx, Cy —macuTabsl no koopauHaraM X U Y, COOTBETCTBEHHO;

- Dx, Dy - cmemenus no koopauHataM X U Y, COOTBETCTBEHHO. 3aj1a4a OTOOpakeHUs1 KOOpAU-
HaT MOKET OBITh YCJIO)KHEHA JONOJHHUTEIbHBIMU TPEOOBAHUSMH.

[Ipu otoOpaxeHnH Ha MAIlIMHHBIN HOCUTEIb TAKUMHU TPEOOBAHUSMHU MOTYT OBITh: -  IPETYyCMOT-
peTh KpOMKY Mo KpasMm skpaHa (h); -  oOecrneunTbh MakCUMallbHOE MCIOJIb30BAHNE BBIJCIEHHOMN IUIO-
I[aJy 9KpaHa; -  MCIOJb30BaTh OJAMHAKOBBIE MACIITA0bl 0 KOOPAUHATHBIM ocsiM X,Y; -  H300paxe-
HHUE TIOMECTUTH MO LIEHTPY BbIAEICHHOT0 OKHa. Co3/jaHne KPOMKH 10 nepudepun sKpaHa o0ecreynBaeT-
CA 32 CYET KOPPEKUHUH MapaMEeTPOB AKPAHHOTO OKHA: D¢ heKTUBHOE HCIIOIB30BAHUS BBIJCICHHON
IUTOIIAM OKHA Ha 3KpaHe MOXKET ObITh 00ECIIeYeHO 3a CUET TOr0, YTO BMECTO MCIIOJIb30BaHMsI rabapuTOB
OKHa B IOJIb30BaTEIbCKOM MPOCTPAHCTBE CIEAYET MCIOJIb30BaTh IabapUThl UMEIOLIETOCs B ATOM OKHE
rpaduuecKkoro n300pakeHus, T.e. €ro HKCTpeMalibHble 3HaueHHsl 1o koopauHate X U Y. B aTom ciydae
MacIITa0Bbl [0 OCSAM KOOPAMHAT PACCUUTHIBAIOTCS CIEAYIOLIUM 00pa3oM:

Jlnst ynoBieTBOpeHHs TpeboBaHMs 00eCcTeYeHrsl OJJUHAKOBOTO MaciTada Mo KOOPIAUHATHBIM OCSIM,
HeoOxoauMo 3ToT Macmtad M B3sATh Kak: M=min(Mx, My). OOGecnedeHus HEHTPOBKU M300paxeHUs
Ha DKpaHe MPEIoIaracr:

- paccuer MOJIOKEHHUs HEHTPa MAIIMHHOTO OKHA YMII, XMII;

- paccyer MOJO0XKEHHUs [IEHTPOB U300PAKEHUSI YHII, XHUII.

3. AJropuTmMbl T€HEPUPOBAHMS JINHUM.

IIpu dopmupoBanum M0O00H JTUHUU NPEABABISAIOTCS CIEIyIOIME OYeBHIHBIE TpeOOBaHUS: -
JIUHUS JT0JKHA HAYMHATHCS U 3aKaHUYMBATHCA B 3aJJaHHBIX TOYKAaX; - KOHTPACTHOCTb U SIPKOCThH BIOJb
BCell JUTMHBI (POpMUPYEMON JIMHUM JTOJKHBI ObITh OJIMHAKOBBIMH M HE 3aBUCETh OT KPYTU3HBI U JJTMHBI
JUHUM; -  HEoOXOJUMO OTpaXkaTh XapakTep JUHHUU (OTPE3KU MPSIMON JTOJIKHBI ObITh MPSAMBIMH, GOPMHU-
pyemble AyTd JOJDKHBI UMETh (opMy OYTH U T. 11.); -  (OPMHPOBAHUE OTIEIBHBIX TOUEK JOJKHO BbI-
IIOJIHATHCS ¢ MUHUMAJIBHBIMU 3aTPaTaMU BPEMEHH, TaK KaK KOJIMYECTBO TOYEK, TAK MPABHIIO, JOCTATOYHO
Benuko. He Bce mepeunciienHbie TpeOOBaHUS MOTYT OBITh BBINOJHEHBI. 13-32 MPUHIIUIHATIBHBIX OCOOCH-
HOCTEH cpelcTB rpaduueckoro BBOJA-BbIBOAA, HOCUTENIb, HA KOTOPOM (OPMHUPYETCS MM ¢ KOTOPOIO
cuuThIBaeTCs rpaduueckas MHPOpPMaLUs, pacCMaTpUBACTCS B BUAE MATPHIIBI TUCKPETHBIX 3JIEMEHTOB,

10
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HA3bIBAEMBIX INHKCEJIAMHU, BU3yaJIbHbIE IapaMeTpbl (IPKOCTb, IBETHOCTh U T.I.) KOTOPBIX MOTYT HU3Me-
HAThCs. [loaTOMy opMHpyeMble TUHUH, CTPOrO FOBOPs, HE MOTYT HAUYMHATHCSA M 3aKaHYUBATHCS TOYHO
B MaTEMaTUYECKH OIPEIeIICHHBIX TOUKax HocuTelsa. OmmbKa mookeHust pOPMHUPYEMBIX TOUYEK OTIpesie-
JsieTCs YPOBHEM JIMCKPETU3ALMU UM KOJIMYECTBOM JUCKPETHBIX TOUYEK, Ha KOTOpOE pa30uBaeTcsl HOCH-
Tenb. MakcuMaibHasi IOIPEUIHOCTD MOJIOKEHUSI TOUKU ONPEIEIIAETCs 11aroM MEKIY IBYMS COCEIHUMH
IIUKCEJIaMHU.

4. T'enepupoBaHM€ OTpE3Ka MPSIMOIL.

I'enepupoBaHue OTpe3ka IPSIMOM OCYIIECTBIIAETCA TOYKA 3a TOYKOM, HAuMHAsA OT 3aJaHHOU
HavanbHOH Touku. [Ipu dpopmupoBaHUN OUYEepeHON TOUKH MCIONB3YETCS XapakTep U3MEHEHHs ee KOop-
JUHAT, ONPEACIAEMBbIN MTOJIOKECHUEM KOHEYHONW TOYKHM OTHOCUTEJIBHO HadaJlbHOM TO4ku. DopMupyeMsbie
KOOpJMHATBl OUYEPEHON TOUKU ONPEIENSIOTCS 3a CUET MOAU(PUKALUYA KOOPIMHAT MPEIbIIyIIeld TOUKH.
OnHa KOOpAMHATa UCHOJIb3YETCs KaK apryMEHT M €€ MOJU(HKAIMs BCErla OJUHAKOBO M PABHO €UHULIE.
V3meHeHrne BTOPO KOOPAMHATHI OCYIIECTBIISIETCS TAKUM 00pa3oM, YTOOBI OuepeaHas TOYKa uMmelna Obl
MI0JIOKEHHE, Harbosiee OJIM3K0e M0 OTHOIIEHHIO K MOJIOKEHUIO0, PACCYUUTAHHOMY Ha OCHOBAaHUU aHAJIUTH-
yeckoi 3aBucuMocTH. OTpe3ok mpsAMoil 3ajaercst HauanbHOM Toukoil T1 ¢ xoopaunaramu x1,yl u xo-
HeuyHOU Toukoi T2 ¢ koopauHaramu x2,y2.

5. @opMHpOBaHUE OYTU OKPYKHOCTH.

JlaHHBIH anropuT™ obecrnieuynBaeT GOPMHUPOBAHUE AYTH OKPYKHOCTH C LIEHTPOM B Hayajle KOOpAu-
HaT, pacIoJIOKEHHOM B mepBOM KBajpaHTe. Mcnonb3ys 3epkajibHOE 0TOOpa)keHHE OTHOCUTENIBHO KOOp-
JMHATHOW OCH, MOKHO Ha OCHOBaHMM AYTH, c(HhOpMUPOBAHHOM JUIsl NEPBOrO KBaJpaHTa, IOIY4YHUTh
n300pakeHNe OKPYKHOCTH BO BCEX OCTAIBHBIX KBaJpaHTAX.

IIpu ¢popmMupoBaHUU JYT'H OKPYKHOCTH IHMKCEJ, KOTOPBIM JOIKEH ObITh UCIOJIb30BaH B KaUeCTBE
cienyomeid Touku GopMUPYEMOIl OKPY>KHOCTH, BBIOMpPAETCs U3 TPEX BO3MOKHBIX IIPETEHJEHTOB, U €ro
KOOpJAMHATBl PACCUNUTHIBAKOTCS 3a CUET NPUPALLEHUS KOOPAMHAT MPEAbIAyIIeld HalIEeHHOW TOUKU. Tpems
TOYKaMH-TIPETEHIEHTAMU SIBJISIIOTCS TOPU3OHTaJIbHASL, TUAarOHANbHAs U BepTHKanbHas Touku (Puc. 2.2-2),
13 KOTOPBIX BBIOMpaeTCst Ta, KOTopasi OJIMKe BCEro HaXOJIUTCS OT PaCYeTHOM OKPYKHOCTH.

OueHoYHBIE CPENICTBA ISl HPOMEXKYTOUHOI aTTEeCTALMHU:
IIpumepsI BONPOCOB K IK3aMEHY N0 JMCHHILIHMHE:
OcHOBHBIE IOHATHS KOMITBIOTEPHOU TpauKH.

OO6nacTu npUMEHEeHHs MalIUHHOMN rpaduKH.

CrangapThl B 00J1aCTH pa3pabOTKU rpa@UUECKUX CUCTEM.
GKS.

['paduyeckoe 1ap0, CETMEHTHI, aTPUOYTHI.

TexHuueckue cpesicTBa KOMIBIOTEPHOU IpaduKy.
['padmueckue anantepsl.

['paduueckue nporeccopsl, anmnapaTHas peanuzanus rpapuueckux QyHKIHM.
[TonsiTve KOHBEMEPOB BBOJIa M BBIBOAA rpaduueckor nH(opMaIuu.
CucreMbl KOOpINHAT.

Addunnbie npeoOpazoBaHUsI U BCIIOMOTaTENbHbBIE AITOPUTMBI.
Addunnable npeodpazoBanus U npoeuupoBanue B 3D.
OTtoOpaskeHne IpOoCTPaHCTBA MOJIB30BATENS.

Pacuér nonp3oBaTenbCkuii 1 MalIMHHBIX KOOPJMHAT.
ANTOpPUTMBI T€HEPUPOBAHUS IUHUI.

I'enepupoBanue oTpe3Ka MpsMOM.

DopMuUpOBaHUE NyTH OKPYKHOCTH.

Kpussie bessbe .

JIBymMepHOE OTCEUeHHE.

OtceueHune NpsIMOYTOJIbHBIM OKHOM .

.—
CORXIAN AW =

DN M = = = = e e e
SOXANN AW~
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CMOJIEHCKUA
( ouanan

21. OrtceyeHue BHITYKJIBIM MHOTOYTOJIbHBIM OKHOM.

22. OmnpenesieHUE BBITYKJIOCTH MHOTOYTOJIbHUKA.

23. OrtcedyeHMEe HEBBITYKIIBIM MHOIOYTOJIbHUKOM.

24. Kpusslie besbe.

25. JIBymMepHOE OTCEeUEHUE.

26. OtcedeHue MPSAMOYTOJIbHBIM OKHOM.

27. OtcedyeHHE BBITYKJIBIM MHOTOYTOJIbHBIM OKHOM.

28. OmnpenesieHUE BBITYKJIOCTH MHOTOYTOJIbHUKA.

29. OrtceyeHue HEBBITYKIIBIM MHOIOYTOJIbHUKOM.

30. 3anuBka obnacreil.

31. 3anuBKa C COPTUPOBKOIA.

32. 3anuBka 1o pedpam.

33. 3anuBKa C 3aTpaBKOM.

34. TlpeoOpa3oBaHuEe KOOPIMHAT.

35. Ilpeobpa3oBaHue KOOPAUHAT B IBYMEPHOU CHUCTEME .
36. IlpeoOpa3oBaHus B TpEXMEPHON cHCTEME KOOPAMHAT .
37. Buabl npoexuuii .

38. IlepcrneKTUBHBIE TPOCKIIMH.

39. KocoyroabHble IPOEKILIUH.

40. AxcoHOMeTpHYECKasi MPOCKIIUsI.

41. IlocTpoeHue npoeKuuil TpeXMEPHbIX OOBEKTOB.

42. 3aTeHeHue OTpe3Ka MIOCKOCTHIO.

43. Ouepku.

44. Vnanenue 3aTeHsIEMbIX pedep .

45. AJTOpuUTMBI MapauieIbHONW 00pabOTKH.

46. IloctpoeHue ceueHus: 00ObeKTa

47. KonupoBaHue U CkaTue MHPOpMAIUH.

48. PactpoBsle popMaThl.

49. BekrtopHble pOopMaThl.

50. PacTtpoBblie anropuT™Mbl

51. ®pakransl. 3D-mMozxenu.

52. Kpussle u noBepxHocTH CIuTaiiHbI

53. ®opmatsl rpaduyeckux (aios.

54. CucreMsl LIBETOB.

55. OcHOBHBIE OHATHS TPEXMEPHOU TpaduKH.

56. Ucnonb3oBanue pynkuuit BIOS nis paboTsl ¢ Buseoasantepamue
57. Peanm3zanus anmapaTHBIX MOJYJIeH rpaguuecKoi CUCTEMBI.
58. O0630p pa3nuyHbIX rpadUUECKUX MPOrpamMM.

59. Kunaccudukanus n3odpaxeHuil 1 mpeodpa3oBaHus
60. Beenenue B OpenGL.

61. OpenGL.

62. Ocsenienne OpenGL.

63. TekcTypupoBaHUE.

64. BBenenue B menaepsl.

65. GLSL.

66. Ilpunoxenue c GLSL.

67. VBO.

68. VAO u HanoXeHre TEKCTYpP C UCIOJIb30BAaHUEM ILIECHIEPOB.
69. 3arpy3ka MofeIei.

12
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70. OcseuieHue B meiaepax.
71. PenbedHOE TEKCTYpUPOBAHHUE.

B ¢dwmane ucnonb3yercs cucreMa ¢ TPaIWIMOHHOMN MIKAJIOW OMEHOK — "oTiau4HOo", "Xopomio",
"y IOBIETBOPUTENILHO", "HEYNOBICTBOPUTENLHO", "3aureHo0", "He 3auTeHO" (Hanee - MATUOALTBLHAS CH-

cTema).

dopmMa NpOMEKYTOYHON aTTECTALUHU 10 HACTOSIIEH TUCIUILINHE — IK3aMeH B 5-M ceMecTpe.

[IpumeHsieMble KpUTEPUU OLICHUBAHUA [0 AUCHUIUIMHAM (B COOTBETCTBHUU C HHCTPYKTUBHBIM
nucbMoM HIY MOBU ot 14 mas 2012 roma Ne 11-23):

Orenka
10 AUCIH-
[UIAHE

Kpurepuu onieHkn pe3ynbTaToB
00y4yeHHMs 110 JUCLUIUINHE

«OTIUYHOY/
«3a4TE€HO
(oTau4HO)»/
«3a4TEHOY

BrictaBnsercs oOyvaromemycsi, 0OHapYyUBIIIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOe U
nIyOOKOE 3HaHWE MaTePUAIOB U3YYCHHON JUCIUTUINHBI, YMEHHUE CBOOOHO BBIIIOTHSITH
3a/laHusl, IPEyCMOTPEHHbBIE TPOrpaMMOil, YCBOMBIINI OCHOBHYIO M 3HAaKOMBIH C J0-
MOJTHUTEJIBHON JINTEPATypOH, pEKOMEHI0BAaHHOW pabodeid MporpaMMoi JTHCIUTLINHBL
MPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTH B MOHUMAaHUM, U3JI0KEHUHU U UCIIOJIB30BaHUU
MaTepUaIoB M3YYEHHOW IUCIMIUIMHBI, OC3ylMpPEYHO OTBETHUBIIEMY HE TOJLKO Ha BO-
npockl Omiera, HO U Ha JIOTIOJHUTENbHBIE BOIMPOCHI B paMKax paboyeil mporpammbl
JTUCHUTITMHBI, TPAaBUJILHO BHIMIOJHUBIIEMY MpakTH4YecKoe 3aaanue. OLeHKa M0 TUCIH-
TUTMHE BBICTABIIAIOTCS 00YYarOMIeMycsl C Y4ETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennuu, 3akperni€éHHbie 3a TUCHUILUIMHON, cPOPMUPOBAHBI Ha YPOBHE — «ITa-
JIOHHBII.

«XOPpOIIO»/
«3aUTEHO
(xoporo)y»/
«3aUTCHO»

BeicTaBnsercsa o0yyaromemycs, OOHapyKHMBILIEMY IOJHOE 3HAHUE MaTepuaya U3y4yeH-
HOW JAMCLHUIUIMHBI, YCIEIIHO BBINOIHAOLIEMY IIPEAYCMOTPEHHBIE 3a/laHUs, YCBOMBIIIE-
My OCHOBHYIO JINTEPATYpPYy, PEKOMEHJOBAHHYIO padouell MporpaMMoil JAUCHUILINHBL
MOKAa3aBIIEMY CUCTEMATHYECKMM XapaKTep 3HaHUN IO TUCLUIUIMHE, OTBETUBLIEMY Ha
BCE BOINPOCHI OWjIeTa, MPAaBUIBHO BBINOJHUBIINN MPAKTUYECKOE 3a/laHue, HO JOIY-
CTHMBILMI IIPU 3TOM HENMPUHLIUNHATIbHBIE OIINOKH. OlLleHKa 10 AUCLUUIUIMHE BbICTaBIIS-
I0TCS1 00Y4aOLIEMyCs C yUETOM Pe3yJIbTaTOB TEKYIETO KOHTPOJIS.

Komnerennuu, 3akperui€éHHble 3a AUCHUILIMHON, COPMHUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIIY.

«yZlOBIIETBO-
PUTENBHOY/
«3aYTEHO
(ymoBneTBo-
PUTEIIBHO)»/
«3aYTEHO»

BrictaBnsercs oOyvaromemycs, 0OHapyKHMBILIEMY 3HAHHE MaTepHuajia U3y4eHHOH Juc-
LUIUIMHBI B 00beMe, HEOOXOAUMOM JUIsl ajbHeiel yueObl U mpeacTosmeid padoTsl
1o npogeccu, CIpaBiISIOMEMYCsl C BBIITOJHEHHEM 3aJJaHUN, 3HAKOMOMY C OCHOBHOM
JTUTEPATYPOH, PEKOMEHOBAHHOU paboveil MpOrpaMMoOi JTUCIUTUTMHBIL, TOMYCTHUBIIEMY
MOTPEIIHOCTh B OTBETE HA TEOPETUYECKHE BONPOCHI W/WIM MPU BBIMOJIHEHUH MPaKTH-
YEeCKUX 3aJaHUi, HO oOsajaronieMy HEeoOXOIUMBIMHM 3HAHUSIMU JI1 UX YCTpPaHEHHUS
1OJl PYKOBOJICTBOM IIperojiaBaTensi, JJMOO HENMpPaBUIbHO BBIMOJHUBIIEMY HpaKTHYe-
CKO€ 3aJlaHKe, HO 110 YKa3aHHUIO IIPEernoaBaress BhIMOIHUBIIEMY APyrue NpakTUIeCcKue
3a/laHus U3 TOTO K€ pasiena JUCLUIUINHBL. .

Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHOMN, chOpMHUpPOBaHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYIOBIIC-
TBOPUTEIIb-
HO»/ He 3a-
YTEHO

BrictaBnsercs oOydaronieMycs, 0OHapyKUBILIEMY CE€pbhe3HbIE MPOOENbI B 3HAHUSIX OC-
HOBHOI'O MaTepuajla W3Y4eHHOM JUCLMIUIMHBL, JONYCTHBIIEMY IPUHLUIHAIBHBIE
OLIMOKY B BBIIIOJHEHUU 3a/laHU, HE OTBETHBILEMY Ha BCE BOIPOCHI OMIeTa U JOMOJI-
HUTEJIbHBIE BOIIPOCHI M HEMPABWIIBHO BBINIOJHUBLIEMY NPAKTUUYECKOE 3aJaHUE (Hempa-
BIWJIBHOE BBINIOJHEHHE TOJBKO MPAKTUYECKOTO 33JaHUsl HE SIBISIETCS OJHO3HAYHOU
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Orenka Kpurepuu onieHku pe3ynbTaToB
110 JUCIH- 00yYeHHS IO TUCIIUILINHE
IUTMHE

IPUYMHOM /17151 BBICTABJICHUS OLEHKU «HEYIOBJIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJOBJIETBOPUTENIBHO CTABUTCS CTYAECHTAaM, KOTOPbIE HE MOT'YT MPOJOJIKUTE 00yUe-
HHUE 110 00pa3oBaTeabHOM Mporpamme 0e3 JTOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
foriel aucuuiuimHe. OLeHKa Mo AUCHUILIMHE BBICTABIISIIOTCS 00y4YaloneMycst ¢ yaéToM
pE3yJIbTaTOB TEKYIErO KOHTPOJIA.

KommnereHum Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIC 32 TUCIUILIMHON, HE ChOpPMHU-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Y4eOHoe 1 yueOHO-1a00paTOpPHOE 000PyI0BaAHHE

VYueOHast ayAUTOpUs IS IPOBEICHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYMIIOBBIX M WHAWBUIYAIb-
HBIX KOHCYJIbTALlUM, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalluy, OCHAIIEHHAs:

- CIELMAIU3UPOBAHHON MeEOEeNbl0; JHOCKOH ayIUTOPHOM; AEMOHCTPALlMOHHBIM 00O0PYIOBAHUEM:
NIEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTaLlMOHAPHBIM) IPOEKTOPOM.

VYueOHast aynuTopust aisi 1a00paTOpHBIX PadOT, BHIMOIHIEMBIX B KOMIBIOTEPHOM Kilacce, OCHa-
[ICHHAS:

- CHeLHaIU3UPOBAHHON MeOenblo; JOCKOH ayIMTOPHOH; MepcoOHATbHBIMU KOMIBIOTEpAMH C 1O/~
kitoueHueM k cetu "Unarepuet" u noctynom B JUOC dununana.

Jlns mpoBeeHus 3aHATHI J1a00OPaTOPHOIO THIA MCHOJB3YIOTCS CHEHaTU3UpPOBaHHbIE J1TabOpaTo-
pun: naboparopuu b-209 u b-304 «Ilomemienue s caMocToSTENbHON paboThl 00yUarOIUXCs», pacio-
noxkeHHas 1o aapecy 214013, r. CMoneHck, DHepreTuueckuit np., 1.1, 3manue sHEPreTHYecKoro HHCTH-
TyTa (1abopaTopHbIil Kopyc Ne 2).

JlaGoparopun ocHamieHsl 45-10 MECTaMU C MEPCOHAIbLHBIMU KOMIIBIOTEPAMHU, C YCTAHOBJIEHHBIM
HE00XOIMMBIM IPOTPAMMHBIX 00€CIIeYeHUEM.

Jnis caMocToATENbHOW paboThl 00YyYarOLIMXCS MO JAUCLUIUIMHE HCIOJIB3YeTCs MOMEIICHUE s
CaMOCTOATENIbHON paboThl 00yJarOIINXCS, OCHAIIIEHHOE:

- CIIEUMAIN3UPOBAHHONW MeOeNbIo; TOCKON ayIWTOPHOH; MEePCOHAIBHBIM KOMIBIOTEpAMH C TOJI-
kioueHueM k cetu "Unarepuet" u nocrynom B JUOC dunmana.

IIporpammHoe obecnieuenune

Onepaunonnas cucrema OS Windows XP/7/8/10; oducHbiii maker Microsoft Office — mis paGotsr
Hax PIIJI u MmeTogudyeckuM oOecrieUeHUEM K HEl;

Inkscape - 3TO BBICOKOKa4YeCTBEHHBIH PO(ECCUOHATBHBI HHCTPYMEHT ISl Pa0OTHI ¢ BEKTOPHOM
rpadukoit ms Windows, Mac OS X u Linux. OH mMpOKO UCIOJIB3YeTCsl JTIOOUTENIMU U TpodecCHoHa-
JaMH 10 BCEMY MUPY Ui CO3JaHMs WIUTIOCTPAINi, UKOHOK, JIOTOTHIIOB, AUarpaMM, KapT, a TaKxke BeO-
rpadukH.

Gravit Designer - 310 OecriaTHOEe MONMHO(QYHKIIMOHATBFHOE TMPHIOKEHUE JUISI BEKTOPHOTO
rpadgudeckoro au3aiina, koropoe paboraer Ha BCEX mmardopmax.

InVision Studio — Gecratubiii MomHbi nHCTpYMeHT Ul / UX nu3zaitnepa, noctynHelii Ha Mac u
Windows 1151 co3ganust Au3aiiHa MPUII0KEHUN, CAUTOB U APYTHX IIU(DPOBBIX MPOAYKTOB C MHTEPAKTUB-
HOCTBIO Y aHMMAaLIUEM.

DELPHI 7.0/C++/C#/Python.
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GIMP 2(cB0G0HO pacmpocTpaHsieMblil rpadudeckuii pegaktop) Ykazanuoe [10 Bxoaut B nepe-
4eHb uMeroterocs Jmmen3nonHoro [10 ¢pummana MOU B 1. CMmoIieHCKe.
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8. OBECIIEYEHME OBPA3OBATEJIBHOI'O ITPOLHECCA JIs JIMI] C OI'PAHUYEHHbI-
MH BO3MOXKHOCTAMMU 3JOPOBbS U UHBAJINIOB

B xozxe peanuzanuu JUCUUIUIMHBI UCHOIB3YIOTCS CIEAYIOUIME JONOJHUTEIbHbIE METOIbI 00yUe-
HUS, TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTallud O0YyYaroIluXcs B 3aBHCHMOCTH
OT UX UHIUBUAYAIBHBIX OCOOCHHOCTEN:

JJIS1 CJIeNbIX M CJIa00BHASIIINX:

- IeKIMHU 0(hOPMIISIOTCS B BUIE 3JICKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA
CO CHELUAIN3UPOBAHHBIM IPOIPAMMHBIM 00€CTIEYEHUEM;

- IMCHMEHHBIE 33aJ]aHUS BBIMIOJHAIOTCS HA KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieYeHrneM, Ui MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieynBaeTCsl MHIMBUYalbHOE paBHOMEpHOE ocBelleHue He MeHee 300 mrokc;

- JI71s1 BBIIIOJIHEHUS 3ajaHUsI TIPY HEOOXOIMMOCTH NPEAOCTABIISIETCS YBEIMUYHUBAIOIIEE YCTPOMCTBO;
BO3MOYKHO TaK»e MCIOJIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOUINX YCTPOUCTB;

- MUCHbMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBEIIMYCHHBIM MIPUPTOM;

- DK3aMeH U 3a4€T MPOBOJIATCS B YCTHOW (opMe WM BBIMOJHSIOTCS B MUCbMEHHON Qopme Ha
KOMIIBIOTEPE.

AJIS1 TJIYXHX U ¢JIa00C/IbIIIALIMX:

- JTeKIMH OPOPMIISIOTCS B BUZE MIEKTPOHHOTO JOKYMEHTA;

- IMCbMEHHBIE 3a/IaHNs BHIMOIHIIOTCS Ha KOMITBIOTEpPE B MUCbMEHHOH dopMe;

- DK3aMEH U 3a4€T IPOBOJASITCS B MUCbMEHHOU (hopMe Ha KOMIBIOTEPE; BOZMOXKHO IPOBEACHHUE B
(dbopMe TecTUpOBaHUS.

JJIS1 JIML ¢ HAPYIIEeHUsIMU ONIOPHO-ABUIATEJILHOIO annapara:

- KU 0(hOPMIISIFOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOT'O C TIOMOIIbI0 KOMIIbIOTEPA
CO CHEeHUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- MUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCS Ha KOMIBIOTEPE CO CHEIMAIN3UPOBAHHBIM MTPOrPaMMHBIM
o0ecCIIeueHUEM;

- DK3aM€H U 3a4€T MPOBOAATCA B YCTHOH (popMe MM BBINOJHSIOTCA B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE;

- UCIIOJIB3y€eTCs crenMaibHas yuebHas aynutopus i aun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HoO-
ro kopiryca 1o aapecy 214013, r. CMoyieHCK, DHEepreTH4YecKui mp-1, 1.1, 31aHne SHePreTHUYeCKoro MH-
CTUTYyTa (OCHOBHOM KOpITYyC).

[Tpu HE0OXOIUMOCTH MpeyCMaTPUBAETCS YBEIMUEHUE BPEMEHH JIs TOJTOTOBKH OTBETA.

[Tponienypa mpoBeAeHUsT MPOMEXYTOUHOH arTecTaluu A OOydYarolIMXcs yCTaHABIMBACTCS C
y4€TOM UX HHIUBUAYAIbHBIX MCUXOPU3NYECKUX ocoOeHHOcTel. IIpomexyTouHas arrectanus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipy npoBeaeHUM MPOLEAYpPhl OLIEHWBAHUS PpE3yJAbTaToB OOy4YEHHUsS MperycMaTpUBaeTCs
UCIOJIb30BaHUE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBSA3M C WHAMBHUIYAJIbHBIMH OCOOCHHOCTSIMHU
oOydarommxcsi. DTH CPeICcTBa MOTYT OBITh MPENOCTaBIEHBI (DHIIMAIOM, WM MOTYT HCIOJIB30BaThCS
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenue mpouenypbl OIEHUBAHHS PE3YJIbTATOB OOYyYEHHS JIOMYCKAeTCS C UCIOJIb30BAaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaeTcs A0CTYNl K HHGPOPMALMOHHBIM U Oudauorpapuyeckum pecypcam B cetu UH-
TepHeT I KaKaoro odydaromierocs B popMmax, aaanTUPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U BOC-
MpUATHS UHPOPMAITUH:

AJS CJIeNbIX U ¢J1a00BHISIIIHX:
- B Me4aTHOW (hopMe YBEIIMUEHHBIM MIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;
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- B hopme aynuodaiina.
A TIYXHX U CJ1200CTbIIIAIIHNX:
- B IIe4aTHOU opMme;
- B (hopMe IIEKTPOHHOTO JOKYMEHTA.
A5 00Y4YAIOUINXCS ¢ HAPYLIEHUSIMH OTIOPHO-IBUTaTeJILHOTO annapara:
- B Ie4aTHou dopme;
- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;
- B popme ayaunodaiina.

9. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE
JUCHUIIVIMHBI
OcHoBHas JIMTEepaTypa.

1. Tacanos, D.B. IIpaktukym mo xommberoTepHoil rpaduke. I'paduueckuii penakrop GIMP /
9.B. T'acanos, C.O. I'acanoBa. — M. : U3nmarenscrBo Kumroaen, 2013. — Y. 2. — 156 c. : mi. —
(CBobomnoe nporpammuoe obecnieuenue). — [ISBN 978-5-9659-0094—7 ; To xe [DneKTpOHHBII
pecypce]. — URL:http://biblioclub.ru/index.php?page=book&id=230534 (22.01.2021).

2. Ilepemutuna, T.O. Komnbiotepnas rpaduka : yuedbnoe mocodbue / T.O. Ilepemutuna ;
MunuctepctBo oOpasoBanusi U Hayku Poccuiickoin ®enepanuun, Tomckuil I'ocynapcTBeHHBIM
VYuusepcurer Cucrem Ynpasnenuss u Paanosnekrponuku (TYCVYP). — Tomck : Db KoHreHr,
2012. — 144 c. : un.,tabn., cxem. — ISBN 978-5-4332-0077-7 ; To ke [DneKTpoHHBII pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=208688 (26.02.2021).

JonosHuTeILHASA JTUTEpPaTypa.

1. Asepun B.H. Komnsiorepnas rpaduxa: YueOnuk / B.H. Apepun. — M.: Academia, 2016. —
304 c.

2. bonbsmakos B.II. MnxenepHass u xomnbiotepHas rpaduka / B.II. boapmakos. — CII6.:
BHYV, 2013. - 288 c.

3. Hertsape B.M. Huxenepnas u kommblorepHas rpadpuka / B.M. Jlertsapes, B.IL
3aTeuibHUKOBA. — M.: Academia, 2016. — 236 c.

4. Jonanpn Xeps, M. Ilaynun Beiikep. Komnbrotepnas rpaduxa u crangapt OpenGL. —
Cn6.: Bunbsamc, 2004

5. JpBun Bonsd. OpenGL 4.43pix meiinepoB. Kuura peneniroB. — M.: JIMK TIlpecc, 2015.
368 c.

6. 3anoroa JI.A. KomnbiorepHas rpaduka. DneKTUBHBIM Kypc: YdeOHoe mocobue / JLLA.
3anorosa. — M.: bunowm. JI3, 2009. — 213 c.

7. 3amorosa JI.A. KommnbrotepHas rpaduka. DnektuBHbi Kypc: [Ipaktukym / JI.A. 3anorosa.
— M.: bunowm. JI3, 2011. — 245 c.

8. XKypbeuxo II. A. Bce o xommbiorepHOil rpaduke. TpexmepHoe MoOJEIHpPOBAaHUE B
Autodesk Inventor / I1.A. Xypbenko, H.Il. Anuea, JI.C. CenuenkoBa. — Mocksa: UJI, 2017. —
112 c.

9. HUnxenepnas 3D xomnbtoTepHas rpadpuka / AJL Xeiipen u gp. — Mocksa:
Mammunoctpoenue, 2016. — 464 c.

10. HWmnxenepnas 3D xommbroTepHas rpaduka. YuedbHoe nocodbue. — Mocksa: Hayka, 2014. —
464 c.

11.  Kowun Marypa, Pomxep Jlu. WebGL: nporpammupoBanue TpéxmepHoi rpaduku. — M.:
JIMK, 2015

12.  Kommbenn Mapk Kommblotepnas rpaduxa / Mapk Kommbemn. — M.: ACT, Lingua,
Actpenb, 2016. — 384 c.

13.  ®pencuc Xuwmi. OpenGL. IIporpamMupoBanue komnbioTepHoi rpaduku. — Cno.: Turep,
2002
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CnucoK aBTOPCKUX METOAMYECKHUX Pa3padoToK.

Meroandeckue ykazaHusi IO TpoBeneHuro jabopatopHbix pador: MAJIAIIEHKOBA WU.B..
Metoauyeckne ykazaHus K J1abopaTopHbiM pabotam 1o Kypcy «KommbroTepHas rpadukay /
N.B.ManamenkoBa, E.A.IlankparoBa.— Cmonenck: 'OY BIIO C® MOU(TY), 2011.-28 C
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