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PABOYASA NPOrPAMMA YYEEHOW OUCLUMMINHDI

B1.B.02 Npachuka Ana MooGUNbHbLIX YCTPOUCTB

1. Koa n HaumeHoOBaHMe HanpaBfieHMA NOAroTOBKU/cneynanbHOCTU:
02.04.02 dyHaameHTanbHaa nHpopmaTuka U UHPOPMaLMOHHbIE TEXHOSTOIMU
2. Mpodcdunb nogroroBku/cneumannsauymsa:
TexHONnorum paspaboTkn Ansa MOOUSIbHbLIX MPUIOXEeHUN
. KBanndmkauma (cteneHb) BbiNyCKHUKA: MarucTp
. ®opma obyyeHUsA: o4Hasn

. Kacbenpa, orBevarowas 3a peanusauuio gucumnnuHol: MO 9BM

o O A~ W

. CoctaButenu nporpammbli: TpochnmeHko EneHa BnagummpoBHa
KaHaAuAaT PU3nKo-maTeMaTMYeCKUX Hayk

7. PexomeHpoBaHa: HMC cpakynbteTta MMM, npotokon Ne 10 ot 15.06.2021

ommemku 0O rpoOsieHUU 8HOCSIMCS 8PYYHYHO)

8. Yue6HbIM roa:2021-2022 CemecTp(bl): 2

9.Uenu n 3apaum yyebHoM aucumunnuHbl: Llenb kypca — paspabaTtbiBaTb NpodeccnoHanbHO-OpPUEHTUPOBAHHBIE
nporpamMmmHble CpeAcTBa U MPUIIOXKEHUA Ha OCHOBE MOOWIbHBLIX TexHornorui. Moka3aTb MaructpaHTam nepBoro
roga obyyeHunsi BapnaHTbl UCMNOMb30BaHUs rpadMyecknx pecypcoB B MOBUMBLHOM NpUNoxeHun. 3agaden — n3yunTtb
BO3MOXHOCTb UCMOSMb3YIOLWMX ABYMEPHYIO M TPEXMEPHYH KOMMbHOTEpPHYt0 rpaduky, OpenGL ES 3.x,
paspaboTaHHOM cneumanbHO AN BCTpamBaeMbix cucteMm. OpraHm3dyeT cOop M M3ydeHue HaydHO-TEXHUYECKOW



MHbopMaLIMK NO Teme NPOBOAMMBIX UCCNEAoBaHUA U pa3paboTok. Mony4ynTb HaBblkM pas3paboTku NPOrpaMmMHOro
MPOAYKTa, B KOTOPOM peanuaytoTcs rpacduka nog MobusibHbIE TEXHOMOTUN.

10. MecTo y4yebHOM AucumMnnuHbl B cTpykType OOI: oTHOCKTCS K npodeccruoHanbHOMy Lukny. [na nayyeHus
OaHHOW  OMCUMNNMHBI  OOyYaloWwunca [OIMPKHbl OCBOMTb  Kypcbl:  [uckpeTHas MartemaTuka, ApXuTekTypa
koMnbloTepa, lNporpammupoBaHme, MeToabl 0GBEKTHO-OPUEHTUPOBAHHOIO NPOrPamMMUPOBaHKS.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUs no AucuuMnnuHe/moaynto (3HaHUA, YMEHUs, HaBbIKW),
COOTHECEHHble € nNNaHMpyemMbiMU  pe3ynbTaTamMM OCBOEHUs  obpasoBaTeNibHOW  MporpaMmmbl
(KoMneTeHUMsIMM) U MHAUKATOPAMMU UX AOCTUXKEHUS:

Koa HasBaHue Koga(bl) UHamnkaTop(bl) MnaHupyemble pesynbTaTbl 06y4eHus
KOMMNEeTEHL MM
MK-6 | CnocobeH MK-6.3 | PaspabaTbiBaeT 3HaTb: Tunbl n cnocobbl OCBELLEHNS, NOHATUE
NPUMEHSITb nporpaMmmHoe TEKCTYpHble  MepemMeHHble,  unbTpaLmio
COBpPEMEHHbIE A3bIKKN obecneyeHune c TEKCTYP M cNocobbl NX HAaNOXeHNUs!
nporpamMmmmnpoBaHug, yyeTom TpeboBaHui K
onepawuoHHbIe OKPYXEHUIO, YmeTb: CosgaBaTb nporpaMmbl  LUEWAAEPHI,
CUCTEMBbI, CETEBBIE aHanuM3npys pucku u yCTaHaBnMBaTb CBET U KamMepy B TPEXMEPHbIX
TEexXHonormu, BblpabaTbiBas nnaHbl cueHax. 3arpyautb TEKCTypbl U nepefatb ee
TEXHOMNOrm MO BbIMOJTHEHWIO BO pparMeHTHbIV Luenaep.
TECTUpOBaHMWsA B TECTUPOBaHMS.
cdepe pa3paboTkm Bnagetb: HaBblkamu pa3paboTkmM TpexMepHbIX
MOBUNBHBIX cueH. Hasblikamu paboTbl C TekcTypamu u
NPUIOXKEHUI OCBeLLleHNEM.
MK-2 | CnocobGeH MK-2.2 | OpraHusdyetr c6op u | 3HaTb: METOAMKY NPOBEAEHNS] aHanNM3a
OCyLecTBNATb nsyyeHve Hay4yHO- | HayYHbIX AAHHbLIX U UCCregoBaHUA No
Hay4yHoe TEXHUYECKOn TemaTtuke Hay4HO-1ccregoBaTenbCKom
PYKOBOACTBO nHdopmaumm no Teme | paboThbl
npoBeAeHnEM NpPOBOANMBIX
nuccregoBaHui — no nccrnegoBaHum n | YMeTb aHanu3npoBaTb U COCTaBMSATb OTHET MO
OTAENbHBbIM pa3paboTok. npoBeAeHHOMY 0030py Hay4HO-
3agadvam nccnegoBaTenbckux pabor.
BnageTb: HaBblkaMy COCTaBMEHUSA OTHETOB MO
MOMyYeHHbIM NccregoBaTeNbCKUM
pesynbTatam
MK-4 | Cnocobex MK-4.2 MnaHupyeT npouecc 3HaTtb OcHoBHbIe rpaduyeckne Gubnunoteku,
paspabarbiBath pa3paboTku Asbik wengepos GLSL OpenGl ES-3.x.
npodeccuoHarnbHo- NPOrPaMMHOTO )
OPUEHTUPOBAHHbIE NPOAYKTA, B KOTOPOM YmeTb: I'Iuop,Kmoanb nporpamMmel LWenaepos K
nporpamMmmMHbIe peaﬂM3yl(;TCFl OCHOBHOMU MporpamMme. HaCTpaMBaTb
cpencrtea n 6 cpmanpaumo TEeKCTYp U noakn4vaTb
NPUNOXEHUS Ha MoourieHbIe Gubnuotekn.
TexXHonormu.
OCHOBE ~ MOGUIIbHbIX Bnagetb: HaBblkamy paboThbl C TEKCTypaMu 1
TexHonormm rpaduyecknuMm Gubnuotekamm ans
MOBWIBHBIX NPUNOXEHUN

12. O6bem gMCUUNIMHBI B 3a4€THbIX eauMHuLax/yac.(8 coomeemcmeuu ¢ y4ebHbIM rnaHom) — 5/180.
dopma NPOMEXYTOYHOM aTTeCTaluun. 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
(3a4yem — 0 yac. / sK3amMeH — __4ac.)
UToro: 180 180

131 ConepmaHHe JUCHUIIIINHBI

Peanusauuns

n/n HanmeHoBaHue pasgena paspena

AMCLMNAVHbL CopepxaHve pasgena oucumniuHbl AVCUMNINHBI C
MOMOLLbIO OHITaWH-
Kypca, QYMK
1. Jlekuum
1 Wcnonb3oBaHue Vcnonb3oBaHne coBpeMeHHOro MobunbHoro | https://edu.vsu.ru/cours
coBpeMeHHoro rpadmyeckoro | rpadudeckoro o6opynoBaHus. 3D-peHaepuHr. | elview.php?id=2988
obopyanoBaHus ObecneueHne rpadumdeckoro npoueccopa | I'paduka nus
AaHHbiMn. OpenGL ES onucanne. 'eomeTpus | MOOMIIBHBIX YCTPOMCTB
3D-cueHbl. Pucosanmne Core Animation Layer
¢ OpenGL ES. Co4etaHue Cocoa Touch c
OpenGL ES. OpenGLES _Ch2_1
2 OcHoBbl OpenGL ES Shading | Shader Bepcum cnemudukanun. 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 OcCHOBbI TEKTUYNPOBAHMUS 2D, 3D Tekctypbl. GLKTextureLoader. | https://edu.vsu.ru/cours
OO6bekTbl TekcTypbl M TekcTypbl 3arpyska. | el/view.php?id=2988
dunbTpaunss  TekCcTyp M MunMannuHr. | I'paduka aus
ABTOMaTMYeckas reHepaums Mipmap. | MOOHIBHBIX YCTPOHCTB
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 CosgaHune cTaTMYHOW cueHbl cpeacteBamuy | https://edu.vsu.ru/cours
cTaTUYeCcKoWn cueHbl OpenGLES 2.0-3.0 unm Metal, c | elview.php?id=2988
Mcnosib3oBaHnemM cTaHgapTHbIX | I'paduxa mis
reomMeTpuyYeckux NPYMUTUBOB WUNW | MOOMIBHBIX yCTPOUCTB
UMMOPTUPOBAHHON  TPEXMEPHOW  MOAenu.
Pasmectutb ocBelleHne (ToueuHoe,



https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988
https://edu.vsu.ru/course/view.php?id=2988

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
obopynosaHus
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. lNMpu MCNonb3oBaHUM OUCTAHUMOHHBLIX 0Opa3oBaTeNibHbIX TEXHOMOMMM U 3MEKTPOHHOro 0bydeHus
BbINOMHATE BCE YKa3aHus npenogaBartenen no pabore Ha LMS-nnaTdopme, cBOEBpeMEHHO MNOAKMIOYATBCA K

online-3aHaTuaM, cobnogaTb pekomMmeHaauunm no opraHnsaunm CaMOCTOATENbHOMN pa6OTbI

15. MepeyeHb OCHOBHOW W AOMONHUTENBLHON NUTepaTypbl, PEeCYpcoOB MHTEpPHET, HeobGxoAuMbIX AnsA

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 iOS.130amenbcmeo: Apress.ISBN: 1430238402. [00: 2012. 346 ¢

6) OO0NONHUTEINbHaaA nuTeparypa:

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: ANAJIO- MU®UN,2001. 464c)
6 HukynuH E.A. KomnibromepHas 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 mobuneHeix ycmpolicme (TMY).

Ne n/n McToYHMK
8 http://www.opengl.org.ru ¢pyHKyuu 6ubnuomexu
9 https://developer.apple.com/metal/
10 https://edu.vsu.ru - O6pazosamenbHoili mopman «3aekmpoHHbIli yHusepcumem BIY»- InekmpoHHsbIl pecypc



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

* Bnavane ykasbiBawoTca OBC, ¢ koTopbiMM wumeroTcss poroBopa Yy BIY, 3aTteM 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 - O6pazosamersnbHbili nopman «3aeKmpoHHbIl yHUsepcumem BIY»- 3nekmpoHHbIl pecypc

lpagpuka 015 MmobunbHbix ycmpolicme (FTMY).

17. UHdopMaLMOHHbIe TEXHONOIMU, UCNONb3yeMble ANA peanu3auum y4eObHOM AUCUMNIUHBI, BKITOYas
nporpamMmmHoe obecneyeHue U MHOpPMaLMOHHO-CNPaBOYHbIE CUCTEMbI (MPU HEO6XO0AUMOCTH)

Mpn peanusauun OUCLUNAMHBI UCMOSMb3YIOTCA MOAYIbHO-PEATUHIOBAst U JINYHOCTHO-OPMEHTMPOBAHHBIE
TexHonorum  obydeHuss  (OPUEHTUPOBaHHbIE  HaA  WHOUBMAYANbHOCTb  CTYAEHTa,  KOMMbIOTEPHblE U
KOMMYHMKALWOHHbIE TexHonorum). B pamkax gucumnnuHbel NpeaycMOTpPEeHbl 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,
pa3MeLllEeHHbIn 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 cneumannsnpoBaHHas mebenb, KOMNboTep
(HoyTBYK), MynbTUMeauIHoe obopyaoBaHue (MPOEKTop, 3KpaH, cpeacTaa
3BYKOBOCMPOU3BEOEHMS).

2. YuyebHas ayantopus ansa npoeeneHus nabopaTtopHblx paboT: cneunanuanposaHHas mebenb,
nepcoHanbHble KOMNbIOTEPDLI Ans nHanengyansHon padotsl. 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 pasziena AMCLMNINHbI Ko“&';?;?” [OCTVKEHNS OuerouHbie cpeacTsa
(mogyns) H KoMneTeHumn
JlabopamopHasi paboma Yacmb-
1. %%';%?zl ?_ginﬁ; EeS MK-2, NK-4 TIK-2.1, TIK-4.2 nookKsro4YyeHue bubnuomek u
9 guage. paspabomka cueHsbl
CospaHve TpexmepHon JlabopamopHasi paboma 4acmb
2 CUeHbl NoakniveHme MK-6, MNMK-4 I1K-6.3, [1K-4.2 coz0aHue VBO u paspabomka
nporpamMm LUengepos welidepos
OcCHOBbI NPUMEHEHMSA JlabopamopHas paboma yacms-
s TEKCTYPHI, TIK-6 TIK-6.3 HaroXeHuUe meKcmypabl
: : JlabopamopHasi paboma Yyacmb —
4 YcmaHoeka kamephbl MK-6 I1K-6.3 VCMaHoeKa Kamepb!
JlabopamopHas paboma 4acmeb-
5 YcmaHoska ceema MK-6 [1K-6.3 ycmaHoeKa oceeleHusi (Mmo4Ye4yHo20
pPaccesiHHo20, MpoXekmop )
MpomexyTouyHast aTTecTauus
dopma KOHTpONS - aKk3ameH JlabopamopHasi paboma

20 TunoBble OLEHOYHble cpeAcTBa U MeToAMYecKMe MaTtepuanbl, onpeaensiowme
npoueaypbl OLeHUBaHUA


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

WHovBuayanbHble TBOpYeckMe 3agaHua (npoekTbl): Llenbto 3agaHusa siBnseTtca 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
BMAa, C OTCYTCTBYHOLLEN NepeaHen CTeHKOW. B kKOMHaTe Haxoasatcsi reomeTpuyeckue npeameTbl
pasnunyHbIX PopM 1 CBOWCTB (KyObl, Napannenenunenpl, Wapbl), U NPOTSXKEHHbIA UCTOYHMK CBETa Ha
notonke. lNMpucyTcTByeT Takke kamepa C 3agaHHbIMW napameTpamu (0Bbl4HO OHa pacrnonoXeHa Tak,
4TOObI OblNa BUAHa BCA KOMHATA).

1 Peanu3oBatb CUEHY, NpMBEOEHHYI0 Ha PUCYHKEe

2 PeanunsoBartb CLEHY, HO Ha NepedHeM nnaHe Kyd 3ameHuTb cpepoin.

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

4. PeanuaoBaTb CLEHY, HO Ha NepegHeM nnaHe Ky6 3ameHuTb Npo3padvHon 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 CLIEHY, HO Ha 3agHeM nriaHe Kyb 3ameHuTb cpepon. HanoxuTb TeHb OT cdepbl.

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

n Kamepy.



Tpe6OBaHI/IF| K BbIMONHEHMIO 3a4aHUi (VIJ'II/I LUKanbl 1 KputTepunmn OLl,eHI/IBaHVIFl)

Kputepumn oLeHnBaHNS KOMNETEHL I

YpoBeHb
chopmmpoBa
HHOCTM
KOMMNETEHLUN

LLikana oueHok

3agaHve BbINOMIHEHO MNOMHOCTbIO. COpMUMPOBaHHbLIE 3HAHWUS
CTPYKTYpbl ~ COBPEMEHHbIX  rpadumyeckmx  cuctem,  ee
Knaccudukaumm; OCHOBHbIX 3TanoB pas3paboTku nporpamm u
TPEXMEPHbIX CLIEH.

CdhopmumpoBaHHble YMEHUS UCMOSb30BaTb OCHOBHbIE MPUEMbI U
MeToAbl MpPOrpaMMMpOBaHUA AN MOCTPOEHUA TpexXMepHbIX
cueH, pa3paboTku nporpamMmm LIeNaepoB, YCTAHOBKN Kamepbl U
cBeTa B CLeHe, HanoXeHust TeKCTyp.

CdopMupoBaHHbIE  HaBblKM  TEeCTUPOBaHUS U OTNagKu
nNporpaMMHbIX MOLYNen, yCTaHOBKM W oTnagku rpadnyeckmx
nporpamMm 1 mogynen Ha MoOOUNbHbIX YCTPOWCTBAX.

lNoebiweHHb!
U ypogeHsb

OmrnuyHo

3agaHMe  BbINOMHEHO, HO  HEenpaBWIIbHO  YCTAHOBEHO
ocBelleHe nnn kamepa. CcopmmupoBaHHblie, HO cogepXalme
oTaenbHble npobenbl, 3HaHMS  CTPYKTYpPbl  COBPEMEHHbIX
rpacdbn4ecknx cuctem, ee Knaccudukauuun, OCHOBHbIX 3TanoB
pa3paboTKn NporpamMmm 1 TPEXMEPHbIX CLIEH.

CdopmurpoBaHHble, HO cogepXxaline oThenbHble npobensl,
YMEHUSI  MCMOMb30BaTb OCHOBHblE MpUeMbl WU MeToabl
nporpaMMmMpoBaHnst ANt MOCTPOEHUSI TPEXMEPHbIX CLEH,
pa3paboTku NporpamMm LLUENAEPOB, YCTAHOBKN Kamepbl U CBETa B
CLEHe, HaNnoXeHns TEKCTYP.

CdhopmrpoBaHHble, HO coaepxallme oTaenbHble npobensl,
HaBblKM TECTUPOBAHUA W OTNAAKW MPOrpamMMHbIX MOAynewn,
YCTaAHOBKM W OTNagku rpacuyecknx nporpamMmm n moayrnemn Ha
MOOUNBHBIX YCTPOMUCTBAX.

Basosbil
YPOB8€EHb

Xopouwio

3agaHve  BbIMOMHEHO HEe MOMHOCTbD HEe  peanv3oBaHo
ocBellleHMe wnn kamepa). HenonHoe npeactaBneHve o
CTPYKTYpEe  COBPEMEHHbIX  rpauyecknx  CUCTeM, ee
Knaccugukaumm; OCHOBHbIX 3TanoB paspaboTkM nporpaMmm u
TPEXMEPHbIX CLIEH.

YcnewHoe, HO He CUCTEMHOE YMEHUEe MCMNONb30BaTb OCHOBHbIE
npuemMbl M MeToabl NPOrpPaMMUPOBAHNSA ANS  NOCTPOEHMUS
TPEXMEPHbIX  CUEeH, pas3paboTkm nporpaMMm  LWIEWAepoB,
YCTaHOBKM KaMepbl 1 CBETa B CLEHE, HANOXEHUS TEKCTYP.
HenonHoe npegctaeBneHMe O TeCcTUpPOBaHUM W OTRagke
nporpamMMHbIX Mogynen.

lNopozossit
YPOBEHb

Ydoenemeopu-
meJsibHO

®dparmeHTapHble 3HaHu4A unm oTCcyTCTBUE 3HaHUN.
®parmeHTapHble yMeHUA unm OTCYTCTBUE YMEHWN.
®parmeHTapHble HaBbIKM UIM OTCYTCTBUE HABbIKOB

Heydoenemeopu-
mesibHO

20.2 NMpomexyToyHas aTrectayms

MpomexyToyHas aTTecTauus No AUCUMNIINHE OCYLLECTBNSETCS C NMOMOLLbIO CreayoLLmX

OLEHO4YHbIX CpencTB:




OueHka 3HaHWN, YMEHWA W HaBbLIKOB, XapakTepuaylolwasa atanbl (dOpMUPOBAHUS KOMMETEHUMA B
pamMkax usyvyeHust ANCUMNITMHBLI OCYLLLECTBNAETCA B XO4€e TEKyLLEN U NPOMEXYTOUYHOW aTTecTauun.

Tekywaa aTTecTaumMss nNpPoBOOUTCHA B COOTBETCTBMM C [lonoxeHnem O Tekywen artrecTauuu
obyvarowmxcs no  nporpammam  Bbiclwlero  obpasoBaHuss  BOpOHEXCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekywaa arrecrtayms npoBoguTca B oopmax: YCTHOro onpoca; 3awmTbl labopaTopHbIX
paboT, BbINOMHEHNSA KOHTPOIbHbIX PadoT.

lMpomexxyTouHas aTTecTaumsi NpoBOOUTCS B COOTBETCTBMM C [lonoxeHMeM O NPOMEXYTOYHON
aTTectaumm obyvaromnxca No nporpamMmam Bbicwero obpasoBaHud. NMpomexxyToyHas atrectaumsi no
uToraMm OCBOEHWUSA OUCLMMNMNHBI NPOBOANUTCA B hopMe 3ayeTa C OLEHKOW M 3k3ameHa. [na nonyyeHus
NOSTIOXXMUTENBHOM WUTOTOBOW OLIEHKM HEeOoOXOAMMO BbIMOMHEHME BCeX fabopaTopHbIX M KOHTPOJSbHbIX
paboT.

Mpwn oueHnBaHUM NCNONb3YeTCs crnegyoLwas Lwkana:

5 GannoB crtaBuTCcs, ecnyn oby4valonncas EMOHCTPUPYET MOMHOE COOTBETCTBUE 3HAHWMN, YMEHUMN,
HaBbIKOB NpUBEAEHHbIM B Tabnuvuax nokasartensim, cBOOOAHO onepupyeT NpnobpeTeHHbIMU 3HAHUSIMMU,
YMEHUSMU, MPUMEHSAET UX NPU pELLIEHUM NPaKTUYECKMX 3aaau;

4 6anna cTtaBuTCA, ecnn oby4varowmincs 4EMOHCTPUMPYET COOTBETCTBUE 3HAHWI, YMEHMWIN, HABbLIKOB
npuBedeHHbIM B Tabnuuax nokasaTtensm, HO AOMyCcKaeT He3HAYUTENbHble OLNOKM, HETOYHOCTH,
NCMbITbIBAET 3aTPYAHEHUSA NPU PELLEHMN NPAKTUYECKMX 3a4au;

3 6anna crtaBuTCs, ecnu obyyatoLmMNcs EMOHCTPUPYET HEMOMHOE COOTBETCTBME 3HAHWUWN, YMEHWMN,
HaBbIKOB NPUBEOEHHbIM B Tabnuuax nokasaTtensM, OOMycKaeT 3HAYMTENbHble OLNOKN Npu peLleHnn
NpaKTUYeCKMX 3adauv;

2 Ganna ctaBuTCA, ecnu oby4yatloLwmincss AEMOHCTPUMPYET SIBHOE HECOOTBETCTBUE 3HAHUMN, YMEHUN,
HaBbIKOB NPUBEAEHHbBIM B Tabnuuax nokasaTensm.



JIUCT COrMACOBAHUN
PABOYAA MPOrPAMMA YYEEHOW ONCLNNHGI

HanpasneHue/cneunansHocTb 02.04.02 — PyHOaMeHTaNnbHas nHdopMaTuka u
MHOPMALIMOHHBbIE TEXHOJIOTUMN

OucunnnuHa  B1.B.02 Mpadmka Ans MOOMUNbHBLIX YCTPOUCTB

Mpodunb nogrotoBkn TexHonornm paspadoTkm MOBUBHbLIX MPUNOXEHUI

dopma 0by4veHnsa ouHas

Y4yebHbin rog 2020-2021

OTBETCTBEHHbIN UCMOSNTHUTENb

3aB.kadeapon MO 3BM .B.A6bpamos . 2020
domkHOCMb, nodpasdeneHue noonucek pacwughposka nodnucu

NcnonHutenu

goueHT kadeapst MO OBM _E.B.TpodhumeHko . 2020
domkHOCcmb, rnodpasdesieHue noonucek pacwugpoeka nodnucu

COIMACOBAHO
Kypatop OMNOI1 BO
no HanpasneHun/cneynansHOCTU [.B.AbpamoB . 2020
nodnucek pacwugbposka nodnucu
3aB.otgenom obcnyxusaHus 3HB .20
rnoodnucsb pacuwughbposka nodrucu

Mporpamma pekomeHgosaHa HMC ¢akynbTteTta MMM, npotokon Ne 9 ot 23.05.2020 r.



