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9.lenu n 3apaum yye6HoOM ancuunnuHbl: Llenb Kypca — paspabaTbiBaTb NpodecCcuoHanbHo-
OPUEHTUPOBaHHbIE MNPOrpaMMHbIE CpeacTBa W MPUMOXEHWST Ha OCHOBE  MOOMIbHbBIX
TexHonornn. llokasaTb MarucTtpaHtam nepBoro roga obydeHuss BapuaHTbl WCMNOSb30BaHUSA
rpacpmyecknx pecypcoB B MOOUMBbHOM MpunoxeHun. 3agadern — U3yunTb BO3MOXHOCTb
NCMONb3YIOLWNX ABYMEPHYKD U TPEXMEPHYH KOMMbIOTEPHYO rpaduky, OpenGL ES 3.x,
paspaboTaHHOM cneuuanbHO ANns BcTpamBaemblix cucteM. OpraHudyeT cbop U u3yyeHue
HaY4YHO-TEXHMYECKON WHGOPMaUUM N0 TeMe MNPOBOAMMBLIX WCCneoBaHMA U pa3paboTok.
Mony4nTb HaBbIkK pa3paboTKn NPOrpaMMHOro NPOAyKTa, B KOTOPOM peanuaytoTcs rpadmka noa
MOOUbHbIE TEXHONOTUN.

10. MecTto y4ye6HOM AucuunnuHbl B cTpykTtype OOIl: oTHOCUTCA K npodeccuoHanbHOMY
unkny. [na  u3yydyeHns [aHHOM AMCUMMNNUHBI  OByYaloWmMncs LOMKHbl OCBOWUTb  KYPChbl:
[dunckpeTHass matemaTuka, ApxuTekTypa KomnbtoTepa, lNporpammmuposanune, Metoabl 06bEKTHO-
OPUEHTUPOBAHHOIO NPOrpPaMMMpPOBaHKSI.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNUHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3ynbTaTaMM OCBOEHUsi 06pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTeHUMsIMA) U MHOUKATOPaMU UX OOCTUXKEHUA:

Kopn HaseaHwne Kopa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-6 | CnocobeH MK-6.3 | PaspabatbiBaeT 3HaTb: Tunbl 1 cnocobbl OCBELLEHWS, MOHATME
NPUMEHSTb nporpaMmmHoe TEKCTYpHble  MepemMeHHble,  dunbTpaunto
COBpPEMEHHbIE A3bIKU obecrneyeHune ¢ TEKCTYP M CNOCcoBbl NX HANOXEHUS
nporpaMmMupoBaHus, yyeTom TpeboBaHui K
onepaumnoHHble OKPY>KEHUIO, Ymetb: CosgaBatb nporpammbl  LWengepsbl,
CUCTEMbI, CETEBbIE aHanuaunpys puckn n yCTaHaBnMBaTb CBET U KaMepy B TPEXMEPHbIX
TEexXHomnormu, BblpabaTbiBas nnaHbl cueHax. 3arpyauTb TeKCTypbl U nepefatb ee
TEXHOMNOMMM MO BbIMOJTHEHWIO BO (pparMeHTHbIV Lueniaep.
TECTUpOBaHMWA B TECTUPOBaHMS.
cdepe pa3paboTku Bnagetb: HaBblikamu pa3paboTkyM TpexMepHbIX
MOBUIBHBIX cueH. HaBblikamu paboTbl C TekCcTypamu U
NpUNoXeHun OCBELLEHNEM.
MK-2 | CnocobGeH MK-2.2 | OpraHusdyetr c6op u | 3HaTb: METOAMKY NPOBEAEHUS] aHanNM3a
OCYLLECTBNATb n3y4yeHue Hay4HO- | HayYHbIX AaHHbLIX U UCCregoBaHWUA NoO
Hay4Hoe TEXHUYECKOW TeMaTuKe Hay4yHO-UCCrneaoBaTeNbCKOM
PYKOBOACTBO WHcpopmaumm no Teme | paboThbl
npoBeAeHNEM NpPOBOANMBIX
nuccrnegoBaHui — no nccrnegoBaHum n | YMeTb aHanu3npoBaTb M COCTaBNATb OTYET MO
OTOENbHbIM pa3paboTok. npoBefAeHHOMY 0030py Hay4HO-
3agavam nccrnepoBaTenbckux pabor.
BnageTb: HaBblKaMy COCTaBMIEHUSA OTYETOB MO
Nony4YeHHbIM UCCNeaoBaTENbCKUM
pesynbTatam
MK-4 | Cnocobex Mk-4.2 MnaHupyeT npouecc 3HaTb OcHOBHbIe rpaduyeckue 6MGIMoTekn,
paspabarbiBath pa3paboTku Asbik wengepos GLSL OpenGl ES-3.x.
npodeccuoHarbHo- MPOrPaMMHOTO 3
OPUEHTUPOBAHHbIE NPOAYKTA, B KOTOPOM YmeTb: HVOJJ,KJ'IPO'-IaTb nporpamMmesl LWWenaepos K
nporpamMmMHbIe peaJ'II/ISyPO,TCﬂ OCHOBHOM MnMporpamMmme. HaCTpaMBaTb
cpencTea " 6 UNbTpaLMIO TEKCTYP U NOAKMNoYaTh
NPUNOXeHUs Ha MoourieHbIe Gubnuotekn.
TEXHOMOrMu.
OCHOBE  MOGUIbHBIX BnapneTb: HaBbikamu paboThl C TEKCTYpamm
TexHonoruu rpacuyeckummn GubnuoTtekamm ans
MOBWIBHBIX MPUNOXEHUN

12. O6bemM gUCLUUNIINHBbI B 3a4eTHbIX eanHuuax/yac.(e coomsemcecmeuu ¢ y4ebHbimM riiaHom) — 5/180.
dopma NPOMEeXYTOYHOM aTTecTauum: SK3ameH.



13. Buasl yueOHOI paboThI

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemectpam
Ne 1 Ne cemecTpa
AyOMTOpPHbIE 3aHATMSA 64 72
nekumm 32 32
B TOM 4YmChe: npakTuyeckme
nabopaTopHble 32 32
CamocTosaTensHas paborta 80 80
B TOM 4mncne: kypcosasi pabota (npoekT)
dopma NPOMEXYTOYHOM aTTecTaumnn
(sa4yem — 0 yac. / 9k3ameH — 4ac.)
UToro: 180 180

13.1. Copepxanue AUCHUILIAHBL

Peanusauuns
n/n HanmeHoBaHue pasgena paspena
AMCLMNAVHbL CopgepxaHve pasgena guCUMNnHbI AVCUMNINHBI C
MOMOLLbIO OHITaWH-
Kypca, QYMK
1. Jlekuum
1 Wcnonb3oBaHue Vcnonb3oBaHne coBpeMeHHOro MobunbHoro | https://edu.vsu.ru/cours
CcoBpeMeHHoro rpadmuyeckoro | rpaduydeckoro o6opynoBaHus. 3D-peHaepuHr. | elview.php?id=2988
o6opyaosaHus ObGecneveHne rpacuyeckoro npoueccopa | I'paduxa mus
AaHHbiMu. OpenGL ES onucaHue. NeomeTpust | MOOMIIBHBIX yCTPONCTB
3D-cueHbl. PucosaHmne Core Animation Layer
¢ OpenGL ES. Co4etaHue Cocoa Touch c
OpenGL ES. OpenGLES _Ch2_1
2 OcHoBbl OpenGL ES Shading | Shader Bepcum cnemudukanuu. Ilepemennsie u | https://edu.vsu.ru/cours
Language. THITBI TIepeMeHHbIX. [lepemennsie. Konctpykropst. | e/view.php?id=2988
BekTopHbIx H MaTPUYHBIX KOMITOHEHTOB. | ['paduka ams
Constants. CtpykTypsl. Maccussl. OnepaTopsl. | MOOMIBHBIX YCTPOMCTB
Oyukunn. Bcerpoennsie  ¢ynkiuu.  Uniforms
Bioku. Bepmuanas u Shader ®parment Bxossr /
BBIXO/IbI.

3 OCHOBbI TEKTUYNPOBAHMS 2D, 3D Tekctypbl. GLKTextureLoader. | https://edu.vsu.ru/cours
OO6bekTbl TekcTypbl M TekcTypbl 3arpyska. | el/view.php?id=2988
dunbTpaums  TekCTyp M MunNMannuHr. | I'paduka as
ABTOMaTuyeckas reHepaums Mipmap. | MOOMIBHEIX YCTPOWCTB
TekcTypHble KOOpAMHATbI. O6TekaHue,

CMelleHne TeKCTyp, YpOBeHb AeTanusauuu.
HenpospayHocTb, cmewmuBaHne u  Multi-
TEKCTypupoBaHue. CxaTtue TEKCTYp.

4 YcTaHoBKa cBeTa OcBellleHne ¢  HopMmarnbHOW  KapToW. | https://edu.vsu.ru/cours
OcBeTuTenbHbIe wengepsl YpaBHeHus | e/view.php?id=2988
ocseweHns. OTobpaxeHme  okpyxawwewn | I'paduka o
cpeabl. YactuyHas cuctema C TOYEYHbIMWU | MOOHMIIBHBIX YCTPOMCTB
cnpanTamu.

3. JlabopamopHbie pabombi
3.1 | Co3gaHne TpexmepHon CosgaHne cTaTMYHOM cuUeHbl cpeacteBamuy | https://edu.vsu.ru/cours
CTaTU4eCKOM CLIEHbI OpenGLES 2.0-3.0 unm Metal, c | elview.php?id=2988
ncrnonb3oBaHMeM CcTaHAapTHbIX | I'paduka nus
reomMeTpu4eckux NPUMUTMBOB WUNn | MOOMIBHBIX YCTPOUCTB
UMMOPTUPOBAHHON  TPEXMEPHOW  MOJEenu.
Pasmectutb OCBELLeHne (ToveyHoe,
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paccesiHHOe, MNPOXEKTOP) WX  HanoXeHune
TEKCTYpbl
13.2. Tembl (pa3genbl)
Ne Buapl
n/ HaumeHoBaHuWe 3aHATUI
n pasgena (4acos)
ANCUUNINHBI Nekunm KoHTponbH NaGopaTopHbie CamocTosiTenspHas Beero
ble paboTta
Mcnonb3oBaHue
1 COBPEMEHHOI0 4 4
rpadonyeckoro
obopynoBaHus
2 | OcHoBbl OpenGL ES 10 10 40 60
Shading Language.
3 OcHoBbI 6 10 20 36
TEKTUYNPOBAHUS
4 YCcTaHOBKa cBeTa 10 22
5 | YcraHoBka kamepbl 6 6 10 22
Hroro:32 32 80 180

14. MeToanyeckune YKa3aHuna ansa oqualou.mxcn Mo OCBOEHUI0 ANCUUIMJINHDbI

PaboTta c KOHCMekTamMu NeKuun, BbINONHEHWE nabopaTopHbIX 3agaHui, 3adaHuiA TeKylen U NPOMeEXyTOYHON
atTectauumn. lNpu MCNonb3oBaHUM OUCTAHLMOHHBLIX 0OpasoBaTeNibHbIX TEXHOMOMMM U 3MEKTPOHHOro 0bydeHus
BbINOMHATL BCE YKasaHus npenogaBaTtenen no paboTte Ha LMS-nnaTdopme, cBOEBpeMEHHO MNOAKMIOYATBCA K

online-3aHaTuaMm, cobnogatb pekomMmeHaaunm no opraHnsauunm CaMOCTOATENbHOM paGOTbI

15. MepeyeHb OCHOBHOW W AOMONHUTENBLHON NUTepaTypbl, PeCypcoB WMHTEpPHET, HeoGxoAuMbIX Ans

OCBOEHUS AUCLUNMUHbI
a) ocHOBHas nutepartypa:

Ne

n/ McTouHMK

n

1 luHcbype . OpenGL ES 3.0 Pykosodcmeo paspabomyuka./ luHcbype A.,. [ypHomo 6. M: LMK Mpecc. 2015. 448 c. —
Tekcm: anekmpoHHelli// JlaHb : anekmpoHHo-6ubauomeyHas cucmema. — URL: https.//e.lanbook.com/book/

2 Erik M. Buck Learning OpenGL ES for iOS A Hands-On Guide to Modern 3D Graphics Programming |SBN-13: 978-
0321741837 United States on recycled paper at R.R. Donnelley in Crawfordsville, Indiana. 2012. 352 c.

3 Smithwick M Pro OpenGL ES for i0OS.U30amenbcmeo: Apress.ISBN: 1430238402. [00: 2012. 346 ¢

6) JononHWTenbHas NuTepaTypa:

Ne n/n McTouHMK
4 3liHOMcen 3. UHMepakmMueHas KoMNblomepHas epaguka. BeodHsili kypc Ha 6ase Open GL. Buneamc, 2001. 592c.
5 LuwkuH E.B., bopeckos A.B. KomnetomepHas epaguka. MoauzoHHslie modenu.- M: ANAJ/IO- MUN®UN,2001. 464c)
6 HukynuH E.A. KomnbromepHas eeomempus u an20pummel MawuHHol epaguku.- C.[16: EXB -Mlemepbype,2003. 560c.
7 Mopes B.H. KomnbromepHas epaguxa. Cnb.: EXB — [Memepbype, 2002. 432c.

B) MHG)OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTerbHble pecypchl (OduUManbHbIe Pecypcbl UHTepHET)*:

Ipaguka 013 mobunebHeix ycmpolicme (TMY).

Ne n/n MICTOYHMK
8 http://www.opengl.org.ru ¢pyHkyuu 6ubauomexu
9 https://developer.apple.com/metal/
10 https://edu.vsu.ru - O6pazosamensHoili mopman «3nekmpoHHbIli yHUsepcumem BIY»- InekmpoHHsbIl pecypc



http://www.opengl.org.ru/
https://developer.apple.com/metal/
https://edu.vsu.ru/

* Bnavane ykasbiBawoTca OBC, ¢ koTopbiMM wumeroTcs goroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpasoBaTernbHble pecypchbl

16. NepeyeHb y4eOHO-MeTOANUYECKOTO 0b6ecnevyeHus ans CamocTosiTeNibHON paboThbl

Ne n/n McTouHMK

Memoouy4eckoe nocobue no kypcy "KomnoromepHas epagukxa. OpenGL" BopoHexnc, 2015 . —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-30.pdf>.

lpaguka 01a mobuneHeix ycmpolicma. Yacme 1. (YuebHoe nocobue) YuebHoe nocobue 015 8y308; BopoHexcKuli

1

2ocydapcmeeHHsbll yHusepcumem. — BopoHed : sdamensckuli dom BIY, 2017. — 30 c.

https://edu.vsu.ru - O6pazosamenbHbili nopman «3aeKmpoHHbIl yHusepcumem BIY»- 3nekmpoHHbIl pecypc

lpagpuka 015 MmobunbHbix ycmpolicme (FTMY).

17. UHdopMaLMOHHbIe TEXHONOIMU, UCNONb3yeMble ANA peanu3auum y4eObHOM AUCUMNIUHBI, BKITOYas
nporpamMmmHoe obecneyeHue U MHOpMaLMOHHO-CNpPaBOYHbIE CUCTEMbI (MPU HeO6X0QUMOCTH)

Mpu peanusauun OUCLUNAMHBI UCMOMB3YIOTCA MOAYIbHO-PEWTUHIOBAst U NIMYHOCTHO-OPMEHTUPOBAHHLIE
TexHonormum  obydeHuss  (OPUEHTUPOBaHHbIE  HA  WHOUBMAYAINbHOCTb  CTYAEHTa,  KOMMbIOTEPHbIE U
KOMMYHMKALWOHHbIE TexHonoruum). B pamkax gucumnnuHbel NpeaycMOTpEeHbl crnegylwune Buabl  NEKUUN:
WMHbOpMaLMOHHas, NeKUnsi-Bu3yanusaums, nekums ¢ npumeHeHnem obpatHom CBA3N.

OucumnnuHa peanuayeTcs ¢ NPUMEHEHMEM 3NEKTPOHHOIo 0ByYeHUs U OUCTaHLMOHHbIX 06pa3oBaTeribHbIX
TEXHOMOrMM, [Ans  opraHvM3auun CcamMoCTOATENbHOW paboTbl  00y4aloLWMXCS UCNOMb3YeTCs  OHMawH-Kypc,
pa3MeLlleHHbIn Ha nnaTdopme 3nekTpoHHoro yHuBepcuteta BIY (LMS moodle), a Ttakke gpyrue WHTepHet-
pecypchl, npuBeaeHHbIE B N.158

18. MaTepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCUUNIINHDI:

1. YyebBHasa ayguTopus Ans npoBeaeHus nekumi cneumanmsnpoBaHHas mebenb, KOMNboTep
(HoyTBYK), MynbTUMeauIHoe obopyaoBaHue (MPOEKTop, 3KpaH, cpeacTaa
3BYKOBOCMPOU3BEOEHMS).

2. YuyebHas ayantopust 4nsa npoeeneHus nabopaTtopHblx paboT: cneunanuanposaHHas mebenb,
nepcoHanbHble KOMNbIOTEPDLI Ans nHanengyansHon padoTtsl. OC Windows 8 (10), MO Android
Studio Bbixoa B IHTepHeT.

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTalum

Mopsaok oueHKU 0CBOEHUs 06y4aroWMUMUCA y4eGHOro MaTepumana onpegensieTcs
coaepXXaHMeM creayrolmuX pasaenoB AUCUMNIIUHBI:

HavmeHoBaHue NugukaTop(bl)
,.l,\}gn paszena AMCLMNINHbI Ko“&';?;?” [OCTVKEHNS OuerouHbie cpeacTsa
(mogyns) H KOMMNEeTeHLM
JlabopamopHas paboma 4Yacmeo-
1. OS%';C:;E' ?_F;in(j;‘ EeS MK-2, NK-4 TIK-2.1, TIK-4.2 nooKoYyeHue bubnuomek u
9 guage. paspabomka cueHsbl
CospaHuve TpexmepHon JlabopamopHasi paboma Yacmb
2 CUeHbl Noakni4eHne MK-6, MNMK-4 I1K-6.3, [1K-4.2 coz0aHue VBO u paspabomka
nporpamMm LUengepos welidepos
OcCHOBbI NPUMEHEHMSA JlabopamopHas paboma yacms-
s TEKCTYpbl, TIK-6 TIK-6.3 HaroXeHuUe meKcmypabl
: : JlabopamopHasi paboma Yacmb —
4 YcmaHoeka kamephbl MK-6 I1K-6.3 VCMaHoeKa Kameph!
JlabopamopHas paboma 4acmeb-
5 YcmaHoska ceema MK-6 [1K-6.3 ycmaHoeKa oceeleHusi (Mmo4Ye4yHo20
pPaccesiHHo20, MpPoXekmop )
lMpomexyTouHas aTTecTtauns
dopma KOHTpONS - aK3ameH JlabopamopHasi paboma

20 TwvnoBble OLEHO4YHble cCpeacTBa UM MeToAMYeCKMe MaTepuanbl, onpegenslowme
npoueaypbl oLueHUBaHUsA


http://www.lib.vsu.ru/elib/texts/method/vsu/m15-30.pdf
https://edu.vsu.ru/

20.1 TeKyWwnin KOHTPOINb YyCNeBaemMocTu

KoHTponb ycneBaeMocTy Mo AUCLUUMNITMHE OCYLLECTBISAETCS C MOMOLLbIO CreayHLLMX OLEeHOYHbIX
cpeacTs: nabopartopHas paboTa

MHauBnayaneHble TBOpYeckue 3afaHusa (npoektbl): Llenbio 3agaHua aBnseTca  cosgaHue
n3obpaxeHns 3agaHHOW TPEXMEPHOW CcTaTu4HOM cueHbl cpegctBamm OpenGL ES 3.0 c
NCNONb30BaHWEM, BO3MOXHO, CTaHOAPTHbIX reoMeTpuyeckux npumMuTuBOB. TpebyeTca co3gaTb
n3obpaxeHune cueHbl Cornell Box. 3Ta knaccmnyeckas cueHa npefcraBnsetr cobon KoMHaTy Kybuieckoro
BMOa, C OTCYTCTBYHWOLlEN nepegHen cTeHKoW. B kKOMHaTe HaxogaTcs reoMeTpuyeckume npegmeThbl
pasnunyHbIX PopM 1 CBOWCTB (KyObl, Napannenenunenpl, Wapbl), U NPOTSXKEHHbIA UCTOYHMK CBETa Ha
notonke. lNMpucyTcTByeT Takke kamepa C 3agaHHbIMW napameTpamun (0Bbl4HO OHa pacrnonoXeHa Tak,
4TOObI OblNa BUAHa BCA KOMHATA).

1 Peanu3oBatb CUEHY, NpMBEOEHHYI0 Ha PUCYHKEe

2 PeanunsoBartb CLEHY, HO Ha NepedHeM nraHe Kyd 3ameHuTb cepoi.

3. PeanusoBaTb cueHyY, HO Ha NnepegHeM nnaHe Ky6 3aMeHUTb NMpamMuaon.

4. PeanuaoBaTb CLEHY, HO Ha NepegHeM nnaHe Ky6 3ameHuTb Npo3padyHon chepon.

5.Peanun3oBatb CLEHY, HO Ha NepedHeM nraHe Kyd 3amMeHUTb NPOo3payvHON NMMpamMuagon.

6.PeanusoBaTb CUeHy, HO Ha NepeaHeM NnaHe Ha Ky0 HanoXuTb TEKCTYPY M UCTOYHMK CBETA

NepemMecTuTb B HKHUI NEBbIN Yron.

7. Peanun3oBartb CLEHY, HO Ha 3agHeM nriaHe kyb 3ameHuTb cpepon. HanoxuTb TeHb OT cdepbl.

8. PeanusoBaTb CLEHY — UMNOPTUPOBAB TPEXMEPHbLIN OOBEKT B CLIEHY. YCTaHOBUTL OCBELLEHNE

n Kamepy.

TpeboBaHUSA K BbINONMHEHWNIO 3a4aHWIA (MNW LWKarbl 1 KPUTEPUM OLIEHMBAHUS)

YpoBeHb
. cchopmuposa
Kputepun oueHnBaHns KoMneTeHumm HHOCTY LLIkana oueHok
KOMNEeTEeHL M
3agaHne BbINONHEHO MONHOCTLI. CdopMupoBaHHbIE 3HaHWUA | [loebileHHbI OminuyHo

CTPYKTYpbl ~ COBPEMEHHbIX  rpaduyeckux  cuctem, ee | U yposeHb
KnaccudukaLun; OCHOBHbIX 3TanoB pa3paboTkv nporpamMm
TPEXMEPHbIX CLIEH.

CdpopmurpoBaHHble yMEHUSI UCNOoSib30BaTb OCHOBHbIE MPUEMbI U
MeTOAbl MPOrpaMMUPOBaHUS ANS MOCTPOEHUSA TpeXMepHbIX
cueH, pa3paboTku nporpamMmm LWeraepoB, YCTAHOBKN KamMepbl U
cBeTa B CLeHe, HanoXeHus TeKCTyp.

CdhopMnpoBaHHbIE  HaBbIKW  TECTUPOBaHWSA U OTNaAKu
nporpaMMHbIX MOAYINeW, YCTaHOBKW M OTNagku rpaduyecknx
nporpaMm 1 Mmoayrnen Ha MOBUbHLIX YCTPONCTBAX.

3agaHve  BbINOMHEHO, HO  HEenpaBWSIbHO  YCTAHOBIEHO Gasoensiti Xopowo
ocBelleHve unu kamepa. ChopmMupoBaHHble, HO codepalume ypPO8€EHb
oTAenbHble nNpobenbl, 3HaHWS  CTPYKTYpbl  COBPEMEHHbIX
rpaduyecknx cuctem, ee Kraccugukauumn, OCHOBHbIX 3TaroB
pa3paboTkn nporpamm 1 TPEXMEPHbIX CLIEH.

CdopmupoBaHHble, HO cogepxaline oTaenbHble npobensl,
YMEHUS  UCMNONb30BaTb OCHOBHblE TMpPUEMbl W MeTOAbl
nporpaMMmMpoOBaHns  ONA  MNOCTPOEHUS TPEXMEPHbIX CUEH,
pa3paboTkun nporpamMmm LLenaepoB, YCTAHOBKM KaMepbl 1 cBeTa B
cueHe, HanoXeHust TeKCTyp.

CdhopmumpoBaHHble, HO cogepxawme oTaenbHble npobensl,
HaBblkKM TECTMPOBaHUA W OTNadKM MNPOrpaMMHbIX MoZynewu,
YCTaHOBKM W OTNnagkm rpaduyecknx nporpamMmm n moayrnen Ha
MOBUITbHBIX YCTPOWUCTBAX.




3agaHne  BbIMNONMHEHO He TMOSMHOCTbKD He  peanu3oBaHo | [Topozossbili Ydoesnemeopu-
ocBellleHMe wnn kamepa). HenonHoe npeactaBneHne o YPOBEHb mersibHO
CTPYKTYpe  COBPEMEHHbIX  rpaduMyecknx  CUCTEM, ee
KnaccudukaLmm; OCHOBHbIX 3TamnoB pas3paboTky nporpamm U
TPEXMEPHbIX CLIEH.

YcnewHoe, HO He CUCTEMHOE YMEHME MCMNOMb30BaTb OCHOBHbIE
npueMbl W MeToabl NPOrpaMMMUPOBAHUS AN MOCTPOEHUS
TPEXMEPHLIX  CLEH, pas3paboTku nporpamMm  LUENOepoB,
YCTaHOBKM KaMepbl 1 CBETa B CLEHE, HANTOXEHUS TEKCTYP.
HenonHoe npepncrtaBneHne o TeCTMpOBaHMM W OTnagke
NporpaMMHbIX MOAYNEN.

®parmeHTapHble 3HaHUA unum OTCyTCTBUE 3HaHUMN. — Heydoenemsopu-
®parmeHTapHble  yMeHus WNn  OTCYTCTBME  YMEHUN. meJsibHO
®parmeHTapHble HaBbIKM UM OTCYTCTBME HABbIKOB

20.2 NMpomexyTo4yHasa aTrectaumsa

MpomexyToyHas aTTecTaums No AUCUUNIMHE OCYLLECTBNSETCS C MOMOLLbIO CNeayLnX
OLIEHOYHbIX CPECTB:

OueHKka 3HaHWN, YMEHWA N HaBbIKOB, XapakTepuayollasa aTanbl (OpMUPOBAHUS KOMMETEHUMIA B
pamKax n3y4yeHns ANCUUNINHBI OCYLLECTBNAETCA B XO4E TEKYLLEN U NPOMEXYTOYHON aTTecTaLlmn.

Tekywaa artrecrtaumMa npoBoauTCA B COOTBETCTBUM C [lonoxeHvem O Tekywen artrecrtaumm
obyyarowmxca no nporpamMaMm  Bbicwero obpasoBaHus  BopoHexckoro - rocygapCTBEHHOMO
yHMBepcuTeTa. Tekywan attecrtauma npoBoguTca B oopmax: YCTHOMO Onpoca; 3almThbl nabopaTopHbIX
paboT, BbINOMHEHNSA KOHTPOMbHbIX PadOoT.

lMpomexyTouyHass aTTecTaums NPOBOAUTCSH B COOTBETCTBUM C [lonoxeHnem O MNpPOMEXYTOYHOWM
aTTecTaumm obydaromxca no nporpaMmmam Bbiclero obpasoBaHus. [MpomexyToyHas aTtrectaums no
NUTOraMm OCBOEHMS OMCLMNITMHBbI NpoBOAUTCA B hopMe 3ayeTa C OLEHKOM M 3k3ameHa. [Ans nonyyvyeHus
NOJTIOXXMUTENBbHOW WUTOTOBOW OLIEHKM HEOOXOAMMO BbIMOMHEHME BCeX fabopaTopHbIX M KOHTPOJSbHbIX
paboT.

Mpun oueHnBaHUKN NcNonb3yeTcsa crneayoLwas Wwkana:

5 GannoB ctaBuTcs, ecnu obyvarowmMnca EMOHCTPUPYET NOSTHOE COOTBETCTBUE 3HAHWUN, YMEHWMN,
HaBbIKOB NpuBeAEHHbIM B Tabnuuax nokasartensam, cBo60aHO onepupyeT NpuobpeTeHHbIMU 3HAHUAMN,
YMEHUSIMU, NPUMEHSIET UX NPU PELLEHNN NPaKTUYECKNX 3aaav;

4 Ganna crtaBuTCA, ecnn oby4YaloLWMNCa OEMOHCTPUMPYET COOTBETCTBME 3HAHWUW, YMEHWA, HaBbLIKOB
npvBedeHHbIM B Tabnuuax nokasaTensm, HO [JOnyckaeT He3HauuTeNbHble OLWMOKN, HETOYHOCTW,
NCNbITbIBAET 3aTPyQHEHMS NPU pELLEHNN NPAKTUYECKNX 3a4av;

3 6anna ctaBuTcs, ecnm obyyalroLnncs 4eMOHCTPUPYET HENOMTHOE COOTBETCTBUE 3HAHWW, YMEHUN,
HaBbLIKOB NpUBEAEHHbIM B Tabnuuax nokasaTenam, OONycKaeT 3Ha4YuTernbHble OWMOKM NpU peLleHun
NPaKTUYECKMX 3adau;

2 Banna craBuTCH, ecnv oby4daloLnnca OEMOHCTPUPYET ABHOE HECOOTBETCTBME 3HAHUN, YMEHWMN,
HaBbIKOB NpMBEAEHHbIM B Tabnuuax nokasaTensam.



