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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Lenu: mO3HAKOMUTH CTYJCHTOB C Pa3IMYHBIMU CTOPOHAMH KOMITBIOTEPHOM IrpauKu OT
BOITPOCOB XPAaHEHHMS U CKaTHsI rpagudeckux (ailioB 10 U3yUEHHs AITOPUTMOB, HCIIOIB3YEMBIX
B Pa3HbIX cepax, CBI3aHHBIX C KOMITBIOTEPHOU IpaduKoil.

3agaun:

— paccMOTpPETh BapHaHTHI co3anusi web-rpaduku;

— paccMOTpeTh BOIPOCHI, CBA3aHHbIE C XpaHEGHMEM M CKaTHeM Tpaduueckont
uHpOpMaLNH;

— PacCMOTPETh AITOPUTMBI, UCIIOIb3YEMbIE B KOMIIBIOTEPHOU rpaduke;

— pacCcMOTpETb  aIrOPUTMbI,  HCIOJb3yeMble B  «rpaMueckoM  KOHBelepe
BU3YyaIIU3aLUN»;

— TpPOBEPUTh U3YUYCHHBI Ha JIEKUUSAX MaTepual Ha [paKkTUKe, Cco3/laBas U
MOIUGUIMPYs N300paKEHHSI ¢ UCTIONb30BaHUEM s3bIKka webgl.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas nqucuurunaa b1.B.09 KommnbeiorepHas rpaduka oTHOCHTCS K yacTH biioka 1
00pa3oBaTenbHON MPOrpamMMBbl, (HOpMUPYEMON YIaCTHUKaMH 00Pa30BaTEIbHBIX OTHOIIIEHUH.
Jnist u3yyeHust JaHHOHM y4eOHOM TUCIUILTMHBI HeOOXOJMMbI 3HAHUS, YMEHHSI U HaBBIKH,
dbopmupyembie npeamecTByomuMu quctiuimuaamu: b1.0.13 Madopmaruka,

Bb1.0.14 IlporpammupoBanue, 51.0.15 CucremMHoe U pUKIagHOE IPOrpaMMHOE 00ECTIEYeHHUE,
b1.B.01 OcnoBel Web-nporpammupoBanus, b1.0.12 Anrebpa.

Y4eOHble TUCIUIUIUHBI, ISl KOTOPBIX HEOOXOIUMBI 3HAHUSI, YMEHUSI U HABBIKU, (OPMUPYEMBIE
JTaHHOW y4eOHOU AUCIMILTUHON, HE TPEIyCMOTPEHBI.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

[lpomecc ocBoeHMS AWMCHMIUIMHBI HampaBlIeH Ha (opMHpOBaHWE  CIEAYIOIIUX
komreteHuit B coorserctBuu ¢ @PI'OC BO u OIl BO no nanpasnenuto noaroroku 02.03.03
Maremarnueckoe odecredeHne 1 aIMIHACTPUPOBAHNE HHPOPMAIIMOHHBIX CUCTEM:

[IK-6 CnocobeH uCHONb30BaTh COBPEMEHHBIE METOAbI pa3padOTKU U pean3aluu
KOHKPETHBIX JITOPUTMOB MaTeMaTH4YeCKHX Mojenel Ha 0a3e S3bIKOB IMPOTPAMMHPOBAHUS U
MaKETOB MPUKJIAJHBIX IPOTPaMM MOICTHPOBAHUS.

B pesynbrare 0CBOCHUS AUCHUILTUHBI 00YYAIONIUICS OKEH

3HAaTh: TEOPETUYECKHE OCHOBBI KOMITBIOTEPHOW Trpaduku, HEOOXOAuMbIe ISl PabOTHI
COBPEMEHHBIE S3bIKM IPOTPAaMMHPOBAHHS M HEOOXOAMMOE MpOorpaMMHOE oOOecreueHue,
QITOPUTMBI M CTPYKTYPHl [JaHHBIX, HCIOJIB3yeMbIe TP PEIICHWH pPa3IUYHBIX 3a1ad
KOMITbIOTEPHOH rpaduku;

YMETh: IPUMEHSITh B IPUKIIAJTHON NEATETLHOCTH COBPEMEHHBIC SI3BIKU TIPOTPAMMHUPOBAHHSI
U TNporpaMMHOE oOecrieueHHe, MPUMEHSATh alrOpPUTMbl M CTPYKTYpPbl JaHHBIX NPH PELICHUU
Pa3IMYHBIX 33]]a4 KOMITBIOTEPHOH rpadukm;

BJIAJICTh: HAaBbIKAMH MPOTPaMMHPOBAHUS Ha si3bIke webgl, cozmanust pacTpoBoil rpaduxu
Ha web-CTpaHuIIax ¢ ucnoyib3oBanueM ouomoreku CreatelS.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 5 3a4eTHRIX €., 180 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: DK3aMEH.

4.1. Conepkanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHEeM BH/10B
Y4eOHBIX 3aHATHI H OTBEJCHHOI0 HA HUX KOJINYECTBA AKAJeMHYECKHX YaCOB

Paznen qucuuminzel / Tema Cem. | Bunpl yueOHoH paboTsl Dopmbl
KonrakrHas pabora CaMocT. | TEKYyLIEro
IIpenoaaBaTess ¢ pabota | KOHTpOJIS;
o0yyaromumucs Dopmbl
Jlekuu | JIa6. IIpaxr. MIPOMEXKYT.

3aHATHSL | 3aHATHUS aTTecTalyu

AnmnapaTHoe U IporpaMMHoOe o0ecIieueHue, 7 2 8

paboTaroliee ¢ KOMIIBIOTEpHOH Tpadukon

Teoperuueckue OCHOBBI BEKTOPHOU U 2 2 4

pacTpoBoii rpaduku

CriocoOs1 cozmanus rpaduku Ha web- 2 4 10

CTpPaHHUIIAX

MopenupoBaHre KPUBBIX M IIOBEPXHOCTEH. 4 4 6

®pakTanpHas rpaduka, MOJICTUPOBAHUE 2 2 4

00BEKTOB C MCIIOJIb30BAHHEM (PpaKTaIoB

SI3b1KH, IpeTHA3HAYCHHBIE JIs1 PA0OTHI C 2 8

TpexMepHOU rpadruKoi

Peanmu3zanus adphuHHBIX TpeoOpa3oBaHuii U 2 2 6

TIPOCKIIUMA.

I'paduuecknii koHBEHep BH3yan3allny. 2 4 8

ANTOPUTMBI 9KpaHHOM pacTepU3aluy U 4 4 10

MHTEPIOIALHSL.

BunumocTts, otceuenne, OcBerienne u 4 4 10

TEKCTypHPOBaHHE

PactpoBo-pacTpoBsie npeoOpa3zoBaHus 4 4 10

Uroro (7 cemectp): 30 30 84 9K3.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM PA00THI 00YYAIOIIUXCS MO AUCHHUILIHHE

CamocrositesnbHas paboTa 00y4aromuxcst VYuedHo-
OrenoyHoe METOINYECKOE
Paznen nquctumimHe! / TemMa Bun camocr. Cpoxu 3atpatsl
CPeaCTBO obecmieueHne
padoTEI BBITIOJTHCHUSI | BpPEMCHH
caMoCT. paboThI
N3yuenune YMO
ArnmapaTHOE U IPOTPaMMHOE JOTIOTHUTEIHHOM pa3MeleHo Ha
obecrieuenue, padboTaroiee ¢ JUTEPATYPHI, Hen. 1 8 Koncnekr miatdopme
KOMITBIOTEPHO TpaduKoi HaIlUCaHHE HNOC DOMIC
KOHCIICKTa Ha CTPaHUIIC
TeopeTnueckne 0CHOBBI Brinonnenue WupuBuaya Kypca
BEKTOPHOH U PacTpOBOH UHIUBUAYAIBHOT Hen. 2 4 JIBHOE
rpaduKu 0 3aJlaHus 3aJlaHKe
Brinonnenue NunuBuaya
Cnoco0bI co3anust rpaduKu Ha JHBHILY
VHIUBHUyaJIbHOT Hen. 3-4 10 JIbHOE
web-cTpaHuIax
0 3aJlaHus 3aJlaHKe
Brmonnenue NunuBunya
MonenupoBaHue KPUBBIX U
N WHIWBHAYAJIBHOT Hen. 5 6 JIbHOE
TIOBEPXHOCTEH.
0 3aJ1aHus 3aaHne
®pakTanpHas rpaduka, Brinonuenue NunuBugya
MOJICTTUPOBAaHUE OOBEKTOB C WHIVBUIYaTBHOT Hen. 6 4 JIBHOE
HCIIOJIb30BaHUEM (DPAKTAIOB 0 3aJlaHus 3aJaHne




N3yuenne
S3b1kH, peTHA3HAUYCHHBIC JJIS JIOTIOJIHUTEILHOM
paboTEI ¢ TpeXMepHOit JUTEPATYPHI, Hen. 7 8 Koncnekr
rpadukoi HaITMCaHWe
KOHCIIEKTa
Brimonuenue NupuBugya
Peamuzanus adGUHHBIX A Y
o . WHMBHU1YyaJIbHOT Hen. 8 6 JIBHOE
peoOpa3oBaHUN U TMPOESKITUH.
0 331aHUs 3a/laHue
N . Brinonnenue NunuBuaya
I'padudeckuii koHBeHep AHBIILY
WHJUBHUYaJIbHOT Hen. 9 8 JIbHOE
BU3YaJTU3AIHH.
0 3a1aHUs 3a/laHue
ANTOpUTMBI SKpaHHOU Brinonnenue WupuBuaya
pacTepusanuu u unauBuayansHor | Hen. 10-11 10 JIbHOE
WHTEPIIOJISLHUS. 0 3aJlaHus 3a/laHue
BunumocTts, oTceuenue, Brmonnenue NunuBuaya
Ocsemenue u unauBuayansHor | Hen. 12-13 10 JIBHOE
TEKCTYPHUPOBAaHHUE 0 3aJIaHus 3aaHne
Brimonnenue NupuBunya
PacTtpoBo-pacTpoBbie
nHauBUAyatbHOT | Hem. 14-15 10 JIBHOE
npeoOpa3oBaHUs
0 3aJIaHus 3aaHne
OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHON paboThI (Jac.) 84
W3 HUX ¢ HCIIONB30BAaHNEM 3JIEKTPOHHOTO O0yUCHHS U
JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (4Jac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Tema 1. AnmapaTHoe W mnporpaMMHoe oOecnedeHue, padoramomee ¢ KOMIBIOTEPHOM
rpaduxoii: anmapatHoe odecnieueHue, padboTaroiiee ¢ KOMIbIOTEPHOU rpadukoi, rpaduyeckue
YCKOPHUTENH, XapaKTEPUCTUKH allapaTHOrO oOecredyeHus, paboTaroIero ¢ KOMITBIOTEPHOM
rpagukoi, amnmapaTHas W TporpaMMmHasi HacTpodka paccmoTrpeHHoro [1O, cucremHoe
nporpaMMHOe o0ecrieueHrne, Heo0XoauMoe s pPadoThI ¢ TpadUKON, TPUKIATHOE MPOTPAMMHOE
obecrieueHue, paboTaromee ¢ pa3HOro BUAa TpaduKOW, OCHOBHBIE XapaKTEPUCTHUKH,
0COOEHHOCTH BBIOODA.

Tema 2. TeopeTuyecKkue 0CHOBbI BEKTOPHOI M pacTpoBOil rpaguKM: pacTpoBasi U BEKTOPHAS
rpaduka, o0JIacTH HCIOIB30BAHUS, IJIIOCHI U MUHYCBI; OCHOBHBIE XapaKTEPUCTHKH PAaCTPOBBIX
M300paXeHU, mapaMeTpbl JOKYMEHTa, OCHOBHbIE TNPUHIUIBI PEJAKTUPOBAHUS PACTPOBBIX
AOKYMCHTOB, HIBCTOBBIC MOICIIH. OcHOBHEBIE HHCTPYMCHTBI, HCIIOJIB3YCMbIC NpPU CO3JaHUU U
PEIAKTUPOBAHUU PACTPOBBIX HM300paKeHUM, WX XapakTepucTHKUA. DopmaTrsl PpacTpOBOM
rpaduKu. AITOPUTMBI COKATHSL. Crnou, cBONCTBa CJIOEB, OCHOBHBIE OIEPALUU, KOTOPHIE
MO>KHO BBITIOJIHATD CO CJIOSMHU, B3aUMOJICHCTBHE CI0EB, apaMeTpbl HAIOKEHHUSL.

Tema 3. Cnoco0bl co3ganusi rpajpuku Ha web-cTpaHunax: pasjauyHbIe CIIOCOOBI CO3TAHUSA
rpaduku Ha web-cTpaHHIax: cTaTU4eckas W AuHamudeckas rpaduka, SVG-rpaduka, 2JIeMEHT
canvas, OubOimoreka Create]S, co3maHMe CTaTHYECKOM U JUHAMUYECKOH Trpaduku ¢
ucnoibp3oBanueM oudimmnorexu CeatelS.

Tema 4. MoaenupoBanue KpPUBBIX U TOBEPXHOCTeli: o0liee MpencTaBlieHHe KyOMUYECKUX
KpuBbIX, (GopMbl Opmuta, besbe, B-cruraitHOB, OWNIMHEHHBIE TMOBEPXHOCTH, JIMHEHYATHIC
MIOBEPXHOCTH, JTHMHEWHbIe oBepxHOCTH KyHca, OnkyOndeckre moBepxHOCTH, (popMbl DpMHTa U
be3be, anropuTmbl NPUOIMKEHUS KPUBBIX OTPE3KaMHM U IOBEPXHOCTEH TpeyrojbHUKaMH,
(dpakTanbHOE MOJIETUPOBAHHE.

Tema 5. ®paxkragbHasa rpaduka, MoJeJIUMPOBAHHE OOBEKTOB € HCNOJb30BAHHEM
¢ppakranoB: ¢pakranbHas rpaduka, oOJACTH HCIOIB30BAHUS, MOJEIMPOBAHUE TpaduKu C
HCITOJIh30BaHUEM (PpaKTaIoB, MporpaMMHOE oOecrieueHre mo padoTe ¢ PpakTanbHOU rpaduKou.




Tema 6. SI3bIkHM, MpeIHa3HAYEeHHbIEe AJs PadoThl ¢ TpexMepHoii rpadukoii: 6ubimoreka
OpenGL, bubmuoreku GLU, GLUT, GLX, 6ydepsr OpenGL, marpunsr OpenGL, WebGL,
0030p APYruX S3bIKOB IPOrpaMMUPOBAaHUS U OMOIHOTEK, padoTaronmx ¢ 3d-rpaguKoi.

Tema 7. Peasu3anusi ahp(puHHBIX NPeoOpa3oBaHuii U NMpoeKIMii: MaTpuIla MpeoOpa3oOBaHUM,
OJTHOPOJHBIE KOOPAMHATHI, KOMIIO3UIUS MpeoOpa3oBaHuil, S(PPEKTUBHOCTh BBIYUCICHHH,
MaTpUYHOE OINHCAHWE MPOCKIMH, OTCEYEHHE IO TPaHHIe KaHOHWYECKOTO 00beMa, Mepexo] K
KOOpAWHATaM (PU3NYECKOTO YCTPOUCTBA, TEXHOJIOTUS HCIIOJIb30BAHMS IEHIEPOB.

Tema 8. I'padpuueckmnii KoHBeillep BU3yAJIH3AUUM: MOJICIUPOBAHUE, IMO3UIMOHUPOBAHUE,
npeoOpazoBaHue, BUANMOCT, POCKITHS, pacTepu3allnsl, 3aTeHEHNE, TEKCTYPUPOBAHHE.

Tema 9. AJITOPUTMBI IKPAHHON pacTepU3alUM W WHTEPNOJSIHUA: CBI3b MPOCIHUPOBAHMUS,
OTCCUCHHA U paCTCpU3allMU, ITPABUJIO JICBOI'O BCPXHCTO YIJa, aJITOPUTMBI MTOCTPOCHUA JIMHUHN
(bpezenxema, I[J1A), BapwaHThl ajdWacHUHTa, HWHTEpHoOJANMA, Traversal —anTrOpPUTMBI,
uHTepnossinus B Traversal anroputmax, anropuTMbl 3a110JTHEHHUS.

Tema 10. Buaumoctb, orceueHue, OcBelleHHe M TEKCTYPUPOBAHHME: JBYMEpPHbIC U
TpeXMepHble oTceueHus, anroputMm CasepieHna-KosHa ans peryisipHOTO OKHa, alrOpUTM
Jlavisnra-bapcku nis peryiasgpHoro okHa, aiaroputm Caiipyca bapcku 17 BBITYKJIOTO OKHA,
OTCCUCHUC OTHOCHUTCIIBHO napaujic/imiuiicaa )41 yCG‘IGHHOfI nmupamMubl, OTCCUYCHHUC
MHOTOYT'OJIbHUKOB,y/JaJICHHE HEBUJIMMBIX MOBEPXHOCTEH, aIrOPUTMbl OTCEUYEHHUS IO TIIyOMHE,
QITOPUTMBI, HCIONB3YIOIIKE Z-Oydep, anropuTMbl MOCTPOYHOTO CKAHHPOBAHUS, AITOPUTM
Bapnoka, sneMeHTapHble MOAENM OCBelleHus, 3aTreHeHue ['ypo u ®@onra, BRDFs B Mogensx
OCBEIIEHUS, TI00AThbHOE OCBEIICHWE, TPACCUPOBKA Jyued, U3Iy4aeMOCTh, aJTOPUTMBI
TEKCTYpUPOBaHUS, mapping, IpoLEIypHOE TEKCTypupoBaHue, npeodpazopanue Mexay RGB u
HSV.

Tema 11. PacTpoBo-pacTpoBble MpeodGpa3oBaHUsM: IIBETOBBIE MOJIeTH, (OPMATHl PaCTPOBBIX
¢aitioB, aNrOPUTMBI CKATHS, UCIIOJIB3yeMbIe B Pa3UYHBIX (opMaTax, aqTOPUTMBI BBIICTICHUS
0 IIBETY, CBEPTKH, AITOPUTMBI, UCIOJIb3YEMBIE JIJIsl KOPPEKLIUU U300paKeHus, MaTeMaThuyecKas
MOpPQOIIOTHSL.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX PadoT

Tema 3ansTus Bcero yacos O1eHOYHBIE CpPEICTBA dopmupyemblie
KOMIIETCHIINN
TeopeTrueckue OCHOBBI BEKTOPHOU U ) NunuBuayansHoe K-6
pacTpoBoit rpaduKu 3a/1aHne
Crioco0Ow1 cozmanus rpadukn Ha web- 4 WNuauBuayansHOE K-6
CTpaHHIAX 3a/1aHme
MoaenupoBanue KpUBbIX U IOBEPXHOCTEH. 4 NunuBuayansHoe K-6
3a/laHKe
®pakranpHas rpaduka, MOICITHPOBAHUE ) WNupuBuayansHOE K-6
00BEKTOB C UCTIOJIL30BAHHEM (PPAKTAIOB 3aJlaHue
S3bIKH, IpeHA3HAYCHHBIC JJIs PaOOTHI C WNupuBuayansHOE K-6
TpeXMepHOH rpaduKoi 3a/laHue
Peanuzanus apGuHHBIX Mpeodpa3oBaHuil 1 ) WNupuBuayansHOE K6
MPOEKIHH. 3a/laHKe
I'paduueckuii koHBeHep BU3yaTH3anuH. 4 WNupuBuayansHOE K-6
3a/laHKe
AJNTOPUTMEI SKPaHHOH pacTepHU3aluu ’ 4 WNupuBuayansHOE K6
WHTEPTIOJISLIHSL. 3a/laHue
BungumocTs, otceuenue, OcBelieHue u 4 WNupuBuayansHOE K-6
TEKCTYPHPOBaHHUE 3a/1aHme
PactpoBo-pacTtpoBbie peoOpazoBaHus 4 NunuBuayansHoe K-6
3a/1aHme




4.3.2. IlepeyeHb TeM (BOMPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu

B PAMKAaX CaMOCTOSITeJIbLHOM padoThI

Tema 3amanue dopmupyembie
KOMIICTCHIIMHN
Tema 6. SI3b1ku, IpegHA3HAYECHHBIE BBIIOTHUTE KOHCTIEKT 110 0030py
1Tt pabOTHI ¢ TPEXMEPHOI A3BIKOB IPOTPaMMUPOBAaHUS U
rpaduKoii. 6ubMMoTeK, pabOTaIOUINX C
TpEXMEPHOU rpauKoi, HE [IK-6

PacCMOTPEHHBIX Ha JICKIIHH.
CpaBHUTH BO3MOKHOCTH
PacCMOTPEHHBIX SI3BIKOB U OMOIHOTEK
¢ OpenGL.

4.4. MeToan4yeckue yKa3aHusl 110 OPraHM3alMi CAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUEHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEeIbHON JEATEILHOCTH, 00OCCIICUHBAIONICH PeaTU3aInIo
TpeboBanuii denepanbHbIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHo
TpeOOBaHUSIM HOPMATHBHBIX IOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeNbLHOTO MPOIIecca, TaK KaK OHa 00eCTIeYnBaEcT
3aKpETUICHHE MOJTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH MTyTeM NMPHOOPETEHUSI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHUs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIbHOCTH, TIOJATOTOBKU K CEMHHApaM, TabOpaTOpHBIM padoTam, caadue
3a4eTOB U dK3aMeHOB. CaMocTosITeIbHAS paboTa CTYIEHTOB MIPEICTABIISIET COOOM COBOKYITHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIEcCca B BYy3€ PEIIAcT CIASAYIOIINE 3aa4H:

— 3aKpeIUICHHE U pacUINpeHue 3HaHUH, YMEHHH, MOJYICHHBIX CTYyJIEHTaMHU BO BPEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU H
bu3HUYECKO 1eATeNHHOCTH;

— puoOpeTeHNe AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHKE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
TSI TCIIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
MIPOTPaMMBI,

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINH;

— (hopMHUPOBAHHE CAMOCTOSATEILHOCTH MBIIIJICHUS, CIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BbIPaOOTKA HaBBIKOB d(P(HEKTUBHON CaMOCTOATEILHON TPO(EeCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-HUCCIIEI0BATENBCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCIUTIIIUHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS OPMUPYET Y
ce0s1 yCTAaHOBKY Ha MOJyYCHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIOMNX YK€ UMEIOIIHUECS 110
JTaHHOW JUcHHIUTHHE. BpeMs Ha MOArOTOBKY CTYICHTOB K ABYXYAaCOBOU JIEKIIMU IO HOPMATHBAM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [[0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJIFOYAET CIICAYIOIINE 3JIEMEHTHI CAMOCTOSATEIBHON JEATEILHOCTH: Y€TKOE MPEACTABICHUE
eI U 33719 €ro IPOBEICHUS; BBIICJICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOM, HAYyIHOI
JeATeTLHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM IpeacTosiel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpMamiu 06 N3y4aeMbIX Mpoieccax u ¢




MOMOIIbIO 3HAHUS O TOM, B KAKOW CTENEHU B IAaHHOE BPEMSI CTYJCHT BIIAJICET METOIaMHU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IM0JIb30BAThCs HAa IPAKTHUECKOM
3aasTHA. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSTUIO HEPEIKO TpeOyeT moadopa Marepuara,
JTAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICAOBAHNUS,
MPEJICTABICHHOTO B MOHOTpa(usX, HAYYHBIX CTaThsX, OTUETaX. 3aTeM OHH CaMOCTOSITEIbHO
OCYILIECTBIISAIOT TOMCK COOTBETCTBYIOIUX UCTOYHUKOB, ONPEEIIAIOT aKTyalbHOCTh
KOHKPETHOT'O UCCIIEIOBAHUS MPOLIECCOB U SIBICHUMN, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JTOKA3aTeNIbCTBA ABTOPAMHU HAYYHBIX Pa0OT LIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
CaMoro MPaKkTUYECKOT0 3aHITHSI CTYIEHTHI CHavyalla IPeICTaBISAIOT HaliIeHHbIE MU BapUaHThI
(bOpMYITUPOBKY aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIy4llleM BapuaHTe. Bpemst Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapcKkoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHA: HA PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUN M MHOM TUTEPATyphI; HA TTOUCK
JOTIOTHUTEILHON MH(pOpMaInu, MO3BOJISIONIEH Ty0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHUE NP paboTe ¢ pa3HbIMU UCTOUHUKAMHU HEOOX0IMMO HH(pOopMaIiu, KOTopas
TpeOyeTcs JUIsl TOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMHUHAPCKOT0 3aHATHS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMMCHIBATH BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINUXCS HCTOYHUKOB
uHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAITUH; HA MIOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BollpocaM; Ha (OpMHUPOBAHKME HABbIKA OTIEPATUBHOTO
pearupoBaHUs Ha pa3HbIe MHEHHSI, KOTOPBIE MOTYT BO3HUKATh IIPU OOCYKIEHUU TE€X WIIA UHBIX
Hay4YHBIX TIpobsieM. BpeMst Ha MOArOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 ygaca.

IMoaroroBka K KOLUIOKBUYMY. KOJIJTOKBHYM TIpeICTaBISIET COOOM KOJIJIEKTHBHOE
o0cyx/ieHue pa3zena TUCIHUILIMHBI HA OCHOBE CAaMOCTOSATEIILHOTO N3YYEHUS 3TOTO pasjesa
ctyneHTamu. [IoAroToBka Kk TaHHOMY BUY Y4€OHBIX 3aHATHII OCYIIECTBISIETCS B CIEIYIOIIEM
nopske. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET IMOIYUYUTh IPU
M3YYECHUHU OMPEEIIEHHOTO MEePEUHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAyIUTOPHOE
BpeMsl HEOOXOAMMO IPOYHUTAThH CIEIHATBHYIO JINTEPATYPY, BHIUCATH U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE
MHEHUE 110 KaXKJI0MY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXKYT Ha 3aHATUH. BpeMms Ha MOATOTOBKY K
KOJJIOKBUYMY IO HOpMAaTHUBaM cocTaBJisieT He MeHee 0,2 yaca.

IToaroroBka Kk KOHTPOJIbHOI padore. KoHTposbHas paboTa Ha3HAYaeTCs MOCe
W3Yy4YeHUs ONPEIeTICHHOTO pa3jena (pa3/ieioB) TUCIUILIMHEI U MPECTaBIIsIeT COO0M
COBOKYITHOCTh Pa3BEPHYTHIX MMCEMEHHBIX OTBETOB CTYJCHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aloT OT npenojaBarens. CaMmocTosITebHas OArOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOYAET B c€0sl: — U3YUYCHHE KOHCIIEKTOB JICKIIUIA, PACKPHIBAIOIINX MaTepua, 3SHAaHHUE
KOTOPOTO MPOBEPAETCS KOHTPOIbHON paboTOoIl; MOBTOpPEHHE y4eOHOr0 MaTepuasa, MoJy4eHHOTO
MIPH MOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHSATHSM U BO BpEMs UX MTPOBEIICHUS;
U3Yy4EHHUE JOIMOIHUTEIbHON JIUTEPATYpPhI, B KOTOPOH KOHKPETU3UPYETCS COACpKAHUE
MPOBEPSAEMBIX 3HAHUI; COCTABICHHUE B MBICIIEHHOUW (JOpME OTBETOB Ha MTOCTABIICHHBIC B
KOHTPOJIbHOM paboTe BOMPOCHL; (hOPMUPOBAHHE NICUXOJOTHYECKON YCTAHOBKU Ha YCIIEIIHOE
BBITOJIHEHHUE BCEX 3aJaHuii. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOI paboTe Mo HopMaTuBaM
COCTAaBJISIET 2 Yaca.

IMoaroroBka k 3a4etry. CaMOoCTOSTETbHAS TIOJTOTOBKA K 3a4ETy JOJKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIOYAET CleIyIOUIUe IeHCTBUS:
MEPEYUTATh BCE JICKIIUH, 4 TAK)KE MAaTEPUAIIBI, KOTOPhIE TOTOBUIIUCH K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHSITHIM B TEUEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpBIC JaHbI K 3a4eTy, €ClIi HH(OPMALIUK HEAOCTATOYHO, OTBETHI HAXOIAT B TIPEIOKECHHON



npernoaaBareneM IuTeparype. PekomenayeTcs nenaTh KpaTkue 3amucu. Bpems Ha MOATOTOBKY K
3a4eTy 10 HOPMAaTHUBaM COCTAaBIIIET HE MeHee 4 4acoB.

IMoaroroBka K 3k3amMeny. CaMoCTOSTENIbHAS TOATOTOBKA K SK3aMEHY CXO0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bemM yue6HOTO
Matcpuaia, KOTOpBIﬁ HYXHO BOCCTAHOBHUTH B MMaMATHU K 3K3aMCHY, BHOBb OCMBICJIUTH U MOHATD,
3HAYUTENbHO OO0JIbIIIE, TOATOMY TpeOyeTcs 00JIbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
c(hopMHUPOBATH LIETOCTHOE MPEICTABICHIE O COACPKAHUHU OTBETA Ha KaXKIbIii BOITPOC, UTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO MJIM MHOTO SIBICHUS,
mporecca, yMeHHe pacKpbIBaTh (DaKTOPBI, OMPEACTSIONINE UX TPOTHBOPEYUBOCTh, 3HAHUE HMEH
YYEHBIX, H3Y4aBIINX 00Cy)aaemMyro mpooiemy. HeooxoauMo Takke mpuBecTH HH(OPMAITUIO O
MaTepHalax SMIUPUYECKUX UCCIIEIOBAHUM, YTO YKA3bIBACT HA BCECTOPOHHIOKO IIOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha mOATroTOBKY K 9K3aMEeHY [0 HOPMAaTHBAaM COCTaBIIsIeT 36 4acoB
IUTsE 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranu3zamus caMOCTOATEIbHON paboThl CTYJACHTOB
pernamenTupyercs [lonoxkeHueM o caMocTOsITeIbHON paboTe CTYJACHTOB, IPHUHATHIM Y YeHBIM
coserom UI'Y 22 nrons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

a) OCHOBHAsI TUTEpaTypa U JIONOJHUTENbHA JIUTEpaTypa:

1. bopeckos, A. B. OcHOBBI KOMIIBIOTEPHOM TpadUKH : yUeOHUK M MMPAKTHKYM JIJIs1 BYy30B / A.
B. bopeckos, E. B. Illukun. — Mocksa : U3narensctso FOpaiit, 2022. — 219 ¢. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-13196-3. — TekcT : 31EKTPOHHBIH //
Oo6pazoBarenpHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489497 (nata
obpamenus: 23.03.2022).

2. Beuromos, E. M. KomnbroTepHasi reOMETpHs: TEOMETPUYECKUE OCHOBBI KOMIIBIOTEPHOM
rpadukn : yaeoHoe mocodue st By3oB / E. M. Beuromos, E. H. JIy6saruna. — 2-e uzg. —
Mockga : U3natensctBo FOpaiit, 2022. — 157 ¢. — (Briciee o6pa3oBanue). — ISBN 978-
5-534-09268-4. — Tekct : anexkTpoHHbIH // OO6pa3oBaTenpHas argopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/493171 (mara obpamenus: 23.03.2022).

3. T'uncOypr, JI. OpenGL ES 3.0. PykoBocTBO pazpadboruunka : pykoBoacTtso / JI. ['maCOypr, b.
[lypHomo ; nepeBof ¢ anrnuiickoro A. bopeckoBa. — Mocksa : [IMK IIpecc, 2015. — 448
c. — ISBN 978-5-97060-256-0. — TekcT : 31eKTpOoHHBIH // JIaHb : 371€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/82816 (mata obpamieHwus:
23.03.2022).

4. JlyGsruna, E. H. Jluneiinas anre6pa : yueGHOe ocoOue Juist cpegHero npohecCuoHaIbHOTO
obpazosanus / E. H. Jly6saruna, E. M. BearomoB. — 2-e n3a. — Mocksa : M3narenscTBo
Opaiit, 2022. — 150 c. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-12504-
7. — Texkct : anexktpoHHbIN // O0pazoBatenbHas miatdgopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/495174 (nara obpamenus: 23.03.2022).

5. Bomsd, . OpenGL 4. S3wik meitnepon. Kaura perento / JI. Bonsd ; mepeBoa ¢
anrimiickoro A. H. KuceneBa. — Mocksa : [IMK Ilpecc, 2015. — 368 ¢. — ISBN 978-5-
97060-255-3. — TekcT : aneKkTpoHHBIN // JIaHb : 37EeKTPOHHO-O0MOIMOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/73071 (mata obpamienus: 23.03.2022)

6. Kommbrotepnas rpaduka : yueoHo-MeToaudeckoe nocodue / A. 0. bopucora, M. B.
Hapesa, 1. M. I'ycakosa, O. B. KpsutoBa. — Mocksa : MUCU - MI'CY, 2020. — 76 c. —
ISBN 978-5-7264-2347-0. — TekcT : 3neKTpOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/165179 (nata obpamenus: 23.03.2022).



7. BoiitoBa, H. A. KomnbiotepHas rpaduka : meronndeckue ykasanus / H. A. BolitoBa. —
bpsiuack : bpsiackuit T'AY, 2020. — 129 ¢. — TekcT : anmekTpoHHbIi // JIaHb : 371eKTpOHHO-
oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/172054 (nara obparmieHus:
23.03.2022).

B) 0a3bl JaHHBIX, UH()OPMAITMOHHO-CIIPABOYHBIE H IIOUCKOBBIC CUCTEMBI:

1. https://e.lanbook.com/ — DnekTpoHHO-OMOIMOTEUHAST CUCTEMA U3AAaTeNIbCTBA «JIaHbY.
2. https://urait.ru/ — ObpazoBatenbHas miargopma FOpaiir.
3. http://domic.isu.ru — Muadpopmanronno-odpazoBarensHas cpeaa DOMIC.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTOpHOE 000pya10BaHUE

OTOT PA3JIEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoOe oOecniedeHue

Bbpaysep, penaktop kKojaa, makeTbl KOMIbIOTEpHOI MaTemMaTuku Maple ninm Maxima, pdf-
view’ep.

7. OHEHOYHBIE MATEPHAJIBL IVI51 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIUA

7.1. OnleHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIsI

O11eHOYHBIE CPENICTBA TEKYILETO KOHTPOJIS pa3MelleHbl Ha cTpaHulie kypca B MOC DOMIC.
[Ipumep 3ananus no reme «CrocoObl co3aanus rpaguku Ha web-cTpaHuIax»

Co6biTna mbiwm B CreatelS

MpobyiiTe 3anyCTUTb BCE NMPMBEAEHHbIE NPUMepbl, YTO6bI MOHATbL ONMUCbIBaeMble 06beKThI,
CBOWNCTBaA N MeToAbl.

[Jo6aBneHue cobbiTUA MbILUMU

Ecnu Bbl X0TMTE 806aBUTL COOLITUSA MbIWW ANS CO34aHHOro obbvekTa, He06Xx0AMMO NPOCTO
HanmncaTb PyHKUMIO 06paboTkn 3Toro cobbiTUS...

function handleClickCircle (event) { //event - o6mekT, BH3BaBUMIL
cobsTne
event.target.x += 10; //target - oBwmexT,
BHSBAaBUMI COBHTHE
stage.update () ;

}

... Bbl3BAaTb €e nocrie ,qo6aBneva 3J1IEMEHTAa Ha CUEHY, NCNOoJ1b3yA
MeTo[ addEventListener.
circle.addEventListener ("click", handleClickCircle) ;

KpoMe click MOXHO MCMNO/b30BaTb U APYrMe U3BECTHble BaM CcO6bITUS MbILIN:

dblclick: ABOMHOW KNUK



mousedown: HaXaTue KHOMKN MbILUN
mouseout: OTBEAEHME Kypcopa OT obbekTa
mouseover. HaBeAEHNE KypCOopa MbllUN
pressmove. NEPEMELLEHNE YKa3aTeENA MbILWLN MNMpU HaXaTol KHomnke
pressup: MOJSIb30BaTe/lb OTANYCKAET KHOMKY MbILLN
Peanunsaumsna drag-and-drop

Mpwn peanuzauunn drag-and-drop oTCNeXMBAETCS MOSIOXKEHME MbIWM NPU HAXaToW KiaBuwe
MbiwK. B CreatelS npouie Bcero aTo peanmlyeTcs C NOMOLLbIO MeToAa on.

circle.on("mousedown", function (evant) ({
var offset = {//BosBpamaeT CMeleHME I[OJIOKEHUSI Kypcopa MM Opu
HaxaTuy KIJIABUIM OTHOCUTEJILHO IIOJIOXKEHMSI BHSBBAaBIWIETrO QyHKUMIO obmekTa
Xx: evant.target.x - evant.stageX,
y: evant.target.y - evant.stageY¥Y
};
circle.on("pressmove", function (evant) {//BamaeT xoOpAMHATEH
BHSBBABUWEI'o O6BeKTa Ha TeKylMe KOPPIAMHATH Kypcopa C HNpu6aBJIeHHEM SHAadYeHUEM
CMelleHUs

evant. target.x evant.stageX + offset.x;
evant. target.y = evant.stageY + offset.y;
stage.update() ;
b
b

®OyHKUMIO 06paboTKkN COBbITUS MbILKW, MOXHO KakK U B NpeablayLleM npumepe BbinucaTb
oTAENbHO.

3apaHue Asisi CaMOCTOSITE/IbHOIO BbINOJIHEHUSA

1. Co3pgaiiTe XOnCT.

2. B neBOM BepxHeM yrny HapucymnTe ABa Kpyra C OAHMM LLEHTPOM, HO C pa3HbIM
paganmycom Tak, 4ytobbl o6a kKpyra 6binm BUAHbI, NCNOAL3YS 0aMH 06bekT Shape.

3. YyTb HMXe HapuCynTe ewe ABa Kpyra C O4HWUM LLEHTPOM, HO C pa3HbIM paanyCoM Tak,
yTobbl 06a Kpyra 6bnM BUOHbI, UCNoNb3ys ABa obbekTa Shape.

4, Co3paiTe v NpMMeHUTE ANa BCeX OAHY (DYHKLMIO, Bbi3biIBAEMYHO MPU OAMHAPHOM
KNIMKe, B KOTOPOW Bbi3BaBLINI (DYHKLMIO 06BbEKT NnepeMeLlaeTcs BNpaso.

5. MpoTtectmpynTte caenaHHbIi npmMep.

6. [ob6asbTte drag-and-drop ansa nepsoro obvekTa shape. NogymanTe, Kak caenarb Tak,
yTOo6bl NPY 3aBEpPLUEHNN NEepeTacKMBaHMS He Bbi3biBanacb GyHKUUS Ans 06paboTku
KNmKa.

[Tpumep 3aganus o teme «Peanuzanus ahPuHHBIX TpeoOpa30BaHUA U IPOCKITAN:



3apgaHue 2

MocneposaTensHOCTb AecTeniA B cpege Maple (Maxima):

1. NocTpoitTe MaTpuuy TOHEK MCXOAHOW GUrypbi.

2. Hapucyiite durypy, kK KoTopol B AanbHerwem byayT npumeHATbcA npeobpasoBaHus, 3a4as
Auana3oH oTobpaxeHus pUCcyHKa.

3. Ons kawaoro suaa npeobpasosaHUii NOCTpoTe MaTpuLy npeobpasosaHui.

4. YMHOMXTe maTpuLy durypbl, Ha maTpuuy npeobpa3oBaHui.

5. I-}apucyﬁTe burypy, nony4eHHyro B pesynbraTte MaTpUYHOTO YMHOMKEHKA, 33138 TOT e AManasoH
oToBpaxKeHUA pUCYHKa.

Mpumep odbopmneHUsa 3agaHus.

Cmotpu ganee.

3agaHue 2

[na KapoW durypbl HeoBXo0AUMO BbINONHWUTE Cleaytollne NpeobpaszosaHua:
1. macwrabupoBaHMne C COXpaHEHMEM NMPOMOPLMIA;
2. MacwTabuposaHue 6e3 coxpaHeHUA NPonopLMiA;
3. NoBOpPOT;
4. caswr.

CmoTpu ganee.

3apaHue 3. YMHOXXeHue matpul,

[ns npocmoTpa pesynstaTos paboTbl UCNONb3YIATE HAaCTPOEHHYIO NopTaTUBHYo Bepcuto Firefox Portable.

B pamKax aaHHoW nabopaTopHoi paboTbl Bbl 40N HbI AONUCaTL NPeAOCTaBAEHHYI Nporpammy, YTobbl oHa
Ha4asia yMHOMaTb MaTpuLbl.

1. Cra4yauTe apxums.

2. OTKkpoiTe dain script.ts.

3. Hanaute B aTom daine bdyHkumio Matrix.mul

4. Bawa 3afaya HanucaTb KNaccu4yeckoe yMHoMeHue maTpul,. Y Bac ecTo 3 matpumupl: matrixl,
matrix2 u this. Hanuwwure npoussegeHmne matpuy matrixl umatrix2, a pesynsrar
npousBeAgHWs NoMecTuTe B matpuuy this.

3apaHue 4. Matpuua nepexoaa

B pamkax gaHHow nabopaTtopHoi paboTbl Bbl 4OMKHBI HAYYMTLCA MCNOAb30BaTh MaTPULbl Nepexoaa.

1. CkauaiTe apxms.

. OTkpouTe daun script.ts.

. BHecute Tyaa peanusaumio metoga Matrix.mul ms npeapiayweis nabopatopHoi

. Tenepb Bbl A0MKHbBI HanNUcaTb Kog, ana paboTel 9 kHonok Ha HTML-cTpaHuue. [laHHoe Beb-
NPUNOKEHME NO3BONAET YMHOMATb CIMCOK BEKTOPOB Ha BblBpaHHyto maTpuuy. Kaxablid BekTop
FlpE,CI.CTaB;"IeH Ha O}:\HOFF CTpO‘-IKE. ﬂpln HaHaTM Ha COOTBETCTBYIOLU,VIO HHOI"‘IKy BCE BEKTOpa

BN

YMHOMXAHKTCA Ha MaTpUly W pesynbTtaTt 3anicbiBaeTCA B NONe CHU3Y.

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAluu

Cnucok BOIIPOCOB AJId HpOMe)KyTO‘IHOﬁ aTrecranuu:

1. AnmapatHoe oOecredeHue, paboTaromiee C KOMIBIOTEpHOW Tpadukoi, rpaduyeckue
YCKOPHUTEIH, XapaKTepUCTUKM  ammapaTHOro  oOecrmeueHus, paboTamomero ¢
KOMIBIOTEPHOM rpaduKoi, arnmapaTHas U IporpaMmmMHasi HacTpoiika paccmorpenHoro I10
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CucremHOoe mporpaMMHoe obecneueHue, HeoOXoaumoe s padoTel ¢ rpaduKoi,
MPUKIATHOE TPOrpaMMHOE oOecrieueHue, padoTaroliee ¢ Pa3HOTO BHUAAa TpaduKoi,
OCHOBHBIE XapaKTEPUCTUKH, OCOOCHHOCTH BBIOOpA.

PactpoBas u BekTopHasi rpaduka, 0O0JACTH HCHOJIB30BAHUS, IUIIOCHI U MHHYCHI,
OCHOBHBIC XapaKTEPUCTUKU PACTPOBBIX H300paKeHHM, TMapamMeTpsl JIOKYMEHTa,
OCHOBHbIE MPHUHIMIIBI PEAAKTUPOBAHUS PACTPOBBIX JOKYMEHTOB, IIBETOBBIE MOJEIH.
OCHOBHBIE HHCTPYMEHTBI, UCIIOJIb3YEMbIE MIPH CO3/IaHUM U PEIAKTUPOBAHUH PACTPOBBIX
M300paXeHHH, UX XapaKTePUCTUKU.

dopmatsl pacTpoBOl TpaduKu. AJITOPUTMBI CHKATHS.

Paznmuunpie cmocoObl  co3maHusi TpadhuKu Ha web-CTpaHMIAX: CTaTH4YecKas |
nuHaMudeckas rpaduka, SVG-rpaduka, snemenT canvas, onbdianoreka CreatelS.

OO6mee mpencraBieHne KyOW4YecKWX KpHBBIX, (opmbl OpmuTta, bespe, B-cruraitHOB,
OMITMHEWHbBIE TOBEPXHOCTH, TMHEHYaThle TOBEPXHOCTH, TMHEWHbIe ToBepXHOCTH KyHca.
bukybuueckue moBepxHOCTH, (opMbl DpMuTa U besbe, aaropuTMbl MPUOIMIKEHUS
KPHUBBIX OTPE3KaMU M MMOBEPXHOCTEN TPEYroIbHUKAMU, PpaKkTalbHOE MOJICIUPOBAHHE.
®paxranpHas rpaduka, MoJAeIUpOBaHNE 00BEKTOB C UCIIOIB30BaHUEM (PAKTATIOB.
bubnmorexka OpenGL, bubnuorexu GLU, GLUT, GLX.

. Marpunia npeobpa3oBaHuii, OJHOPOJHBIE KOOPAWHATHI, KOMITO3HIIMS MPeoOpa3OBaHM,

3¢ (HEeKTUBHOCTH BBIYUCIICHUN.

. MaTtpuyHOe omnucaHue NpPOEKLUUH, OTCEeYEeHHE MO TpaHHIle KaHOHMYECKOro o0beMa,

nepexoa K KoopauHataM (DM3MYECKOTO YCTPOMCTBA, TEXHOJOTUS HCIIOJIb30BaHUS
HIEHIEPOB.

I'paduueckuii  KoHBeilep BU3yalu3alMM: MOJCIMPOBAHHE, IO3UIMOHUPOBAHMUE,
npeoOpa3oBaHue, BUIUMOCTb, IPOEKIIMS, PaCTepU3alus, 3aTEHEHUE, TEKCTypUPOBaHHUE.
[IpaBuno neBOoro BepxHEro yria, alropuTMmel nocrtpoeHus juHuil (bpesenxema, IJ1A),
BapHAaHThI AJINACUHTA.

Wntepnonsuus, Traversal anmroputmbsl, uHTepmomsauus B Traversal anropurtmax,
AJITOPUTMBI 3aII0THEHHUS.

Anroputm Casepnenna-KosHa 17151 peryisipHOTO OKHa.

Aunroputw™ JlalisHra-bapcku st peryaspHOro OKHa.

AnroputMm Caiipyca bapcku 11 BBITYKIJIOTO OKHA.

. OTcedeHre OTHOCUTENLHO MapaIJICIUITUIIEAa U YCEUEHHOW MUPaMUIbI.
19.
20.
21.
22.
23.
24.
25.

ANTOpUTMEI, HCTIONB3YIoIUe Z-0ydepa.

Anroput™m BapHoxka.

3arenenue ['ypo u ®onra, BRDFs B Mozensax ocBemnieHusl.
TpaccupoBka ydeil, U3Iy4aeMOCTb.

ANTOPUTMBI BbIIENICHUS 110 LIBETY

CBepTKH, aNrOpUTMBI, UCHIOJIB3YEMbIE JJI1 KOPPEKIIMH N300paKeHUS
Maremaruueckas MopQoorusi.

OreHka 3a 3K3aMEH BBICTABIISIETCS KaK cpeliHee apupMeTUYecKoe, MOIy4eHHOE CTYICHTOM
3a TEOPETUUECKYIO U IPAKTHUECKYIO YaCTh.

Onenka 3a MPAaKTHUYECKYI0 YacTh BBICTABISIETCS Kak cpeaHee apudmeruueckoe,
MOJIyUEHHOE CTYJEHTOM IO KaXJ0il TeMe Kypca, IpU YCIOBHUH, YTO BCE TEMbI OIICHEHBI Ha
OLIEHKY «YIOBJIETBOPUTEIBHO», «XOPOIIO» WU «OTIMYHO». Eciu X0Ta Obl 0/1Ha TeMa OlleHEeHa
Ha «HEYIOBJIETBOPUTENIBHOY, CTYJCHTY BBICTABIISETCS OLIEHKA «HEYOBIETBOPUTEIHHO.

OneHka 3a TEOPETUYECKYIO 4acTh BBICTABISETCS CTYAEHTY Ha 3k3ameHe. Ha sk3ameHne
CTYJEHT IOJIy4aeT OUIIeT, CoAepkKalluid OJIMH TEOPETHUECKUNA BOIIPOC.

Pazpabotuuk: nouent KAulIC CemuueBa H.JL.



