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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma U CIAILIAHEL

1. OEJIX U 3AJAYU OCBOEHUSA JTUCHUIIJINHBI:
Llesn ocBOeHUSI AMCUMIIMHBI. OCBOCHHUE OCHOBHBIX METO/I0B KOMIIBIOTEPHOH TpaduKu
1 (OPMHUPOBAHKE HABBIKOB NMPOTPAMMHON peatn3alny allrOPUTMOB I Pa0OTHI C TPEXMEPHBIMH
00BEKTAMHU.
3agaum  ocBoeHHUSI JMCHUILUIMHBI:  TIpUOOpPETEHHME B paMKax  OCBOCHMS
MPEIYyCMOTPEHHOIO  KypCOM  3aHATHUH  CHEAYIOIIMX 3HAHWM, YMEHHM W  HaBBIKOB,
XapaKTePU3YIOIUX ONPEACIEHHBIH YPOBEHb C(HOPMUPOBAHHOCTH IENIEBBIX KOMIIETEHIUN (CM.
noapoOHee 1.3):
1) 3Hath:
- 0 MPUHIMIAX PaCTPOBOM, BEKTOPHOU U (paKkTabHOM rpaduKu;
- 00 ocobennocTax usBeroseix Mozeneit RGB, CMYK, HSB;
- AJIITOPUTMBI CKATHSI paCTPOBBIX N300paKEHU;
- ITOPUTMBI pacTepU3alvu N300paKeHUH ;
- QITOPUTMBI BEKTOPU3ALUU H300pakeHUH.
2) yMeTb:
- paboTaTh ¢ rpadpuuecKuMH OMOINOTEKaMU B COBPEMEHHBIX rpapMuecKuX MaKkeTax
U CUCTeMaXx;
- CTPOUTH MPOEKIUHN TPEXMEPHBIX N300paKEHU;
- CTPOUTh F€OMETpUYECKHe PpaKkTaabHble N300paKeHHM
3) BuageTh:
- METO/1aMU KOMITbIOTEPHON T'€OMETPUH;
- HaBbIKAMM CaMOCTOSATEIBHOTO HW3YYEHMsl OTHAENbHBIX TEM JUCLUUIUIMHBL U
peleHHs TUIIOBBIX 33124 KOMIIBIOTEPHOM T'€OMETPHH;
- METOJIaMH ABYXMEPHBIX U a)MHHBIX MPEOOpa30BaHUM.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII:

Juctunnmuna «KommnelotepHas reoMeTpus U Tpaduka» OTHOCUTCSA K YNCTY AUCITUILUIHH
omoka b1.B.1.09, npemnasHadueHHOTO i CTYIACHTOB, OOYYArOIIMXCSl 110 HAMPAaBJICHHIO:
09.03.02 MadopManiioOHHbIE CUCTEMBI U TEXHOJIOTHH.

Jnst  ycnmemrHOro  M3y4YeHWs — AMCHUIUIMHBI  HEOOXOAMMBI  3HAHUS W yYMCHHS,
npuoOpeTEéHHbIE B pe3yibTaTe OCBOCHUS KypcoB «Teopus mHpopmanmm», «MHPOpMaTnka u
nporpamMmmupoBanue», «WHpopMalMOHHBIE TEXHOJOTHW» U TOJHOCTBIO WJIM YacTHYHO
chopmupoBaHHbie koMmrereHun [1K-2.

OCHOBHBIE TOJIOKECHUS AUCIHUIUIMHBI HCIOJB3YIOTCS B JaNbHEHIIEM MNP H3Y4YCHUH
TaKuX TUCHUILINH Kak: «[IpuknamgHoe nmporpamMmmuoe obecrieuenue 9BM u ceteit».

3. IEPEYEHbB INIAHUPYEMBIX PE3YJBTATOB OBYUEHUSI 11O
JUCHHUILIMHE (MOJYJII0), COOTHECEHHBIX C

IJIAHUPYEMbBIMHU PE3YJBTATAMU OCBOEHUSI OCHOBHOM

MPO®ECCHUOHAJBHOMN OBPA3OBATEJBHOM ITPOT'PAMMBI

Kon u HanmenoBanne Ilepeyens MIaHUpyeMbIX pPe3yJIbTATOB 00y4YeHHS 1O
peanu3yeMoil KOMIIETEHIIMH | JUCHHUILINHE (MOAYJII0), COOTHECEHHBIX C MHANKATOPAMH
AOCTH/KEHHS] KOMIIETCHIIHI

I1K-2 3HATh:

Cnocoben IIPOBOJIUTH — aNTOPUTMBI CHKATHUS PACTPOBBIX N300PAKEHUIA;
MOZCIUPOBAHUE MPOLCCCOB M — aNrOpUTMBI pacTepU3allul U300paKeHU;
CHCTeM M 00OCHOBBIBATH — aNTrOpUTMBI BEKTOPHU3AILMH U300paKEHHH.
NPABUIILHOCTD BBIOpaHHOM
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®-Paboyas mporpamMma JUCIHHUILIHHBI

MOJICIIN

YMmers:

CTPOUTH MPOEKIUHU TPEXMEPHBIX N300paKEHMUI;

CTPOUTH
U300paxeHuii;

Bnaners:
METOJAMH JABYXMEPHBIX M aQUHHBIX IPE0Opa30BaHU .

TCOMETPHUICCKUC

(bpakTanbHbIE

4. OBIIAA TPYAOEMKOCTD INCHUTIJIMHBI

4.1. O0beM TUCHUILIHHBI B 32a4ETHBIX eIUHMLAX (Bcero) 4
4.2. O0beM TUCHUNJIMHBI 0 BUAM Y4e0HOii padoThl (B 4acax)

®dopma 00ydeHus: OUHas

Bua yueoHoii paGoTbl

KosnuecTBo yacoB (popma 00yueHusi ouHAas)

Bcero no
IJIAHY

B 1.4. mo cemecTpam

6

1

2

5
3

4

KonrtakTtHas pabora
00yJaroIIMXCsI C
Tpero/iaBaTelieM B
cooTBeTCcTBUU € YII

54

54

AyIUTOpHBIE 3aHATHSA:

54

54

JIEKIIUHA

18\18*

18\18*

CemuHapsbl 1
MPAKTUYECKHUE 3aHITH

JlabopaTopHbie
paboOTHI, TPAKTUKYMBI

36\36*

36\36*

CaMocTosTeNIbHas
paborta

54

54

dopma TEeKyIIEero
KOHTPOJIS 3HAHUM U
KOHTPOJIS
CaMOCTOSITEJILHOM
paboTHI:
TECTUPOBaHUE,
KOHTp.paboTa,
KOJUIOKBUYM,pedepatu
np.(He MEHee 2 BUIOB)

KypcoBast pabota

Bungsr
MIPOMEXKYTOUHOM
aTTecTalluu (IK3aMeH,
3a4er)

3a4ET

3a4ET

Bcero gacoB no
TUCIIUILIINHE

108

108

®opma oOydeHus: 3a04Has

®dopma
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KoaunuyectBo 4yacos
(¢popma oOyuenust
3204HaA)
Buna yueo6Ho# padoThl
Yy P B 1.4. mo
Bceero o | cecemsam
IJIaHy
8
1 2 3
KonrtakTHas paboTa 0Oydaromuxcs ¢ MpenoaaBaTesieM B 14 14
cooTBeTcTBUU € YII
AyIUTOpHBIE 3aHATHSA: 14 14
JIekuun 4\4* 4\4*
CeMUHApHI ¥ PAKTHYECKUE 3aHITHS 2\2* 2\2*
JlabopaTopHbIe pabOThI, MPAKTHKYMBI 8\8* 8\8*
CamocrosiTenpHas paboTta 90 90
dopma TeKylero KOHTPOJIsI 3HAHUM U KOHTPOJIS
CaMOCTOSITEIbHON pabOThI: TECTHPOBAHUE, KOHTP. paboTa,
KOJUIOKBUYM, pedepat u ap. (He MmeHee 2 BUI0B)
Kypcosas pabora - -
Bubl mpoMexxyToUHOM aTTecTanuu (3K3aMeH, 3a4eT) 3a4éT 3auét (4)
Bcero yacos o gUCIUAILINHE 108 108

4.3. ConepxaHue THCHMILUIMHBI (MoaYyJisi.) PacnipenesieHue 4acoB 1o TeMaM M BHJIaM

yueOHoii padoThI:
®opma o0ydeHus: ouHas

Buabl yueOHBIX 3aHATHH dopma
AyAUTOpHBIE 3aHATHS 3ann TeKYIIero
Jladopato g B | Camocro
Haspanmue MpakTHye P KOHTPOJIS
Bcero pHbIE HHTEpP ATeNb SHAHMI
pa3ieoB U TeM CKHe
Jlekuuu padoTHhI, aKTHB Hasl
3aHATHUS, .
NMPaKTHKY HOH padora
ceMHHAapPbI
MBI dopme
1 2 3 4 5 6 7
Pazgesn 1. OcHOBBI KOMIILIOTEPHOM Ipaduku
OcHoBHast 6 1 1 - 1 3 2
TEPMUHOJIOTUA
KOMITBIOTEPHOU
rpaduKu.
[pencraBnenue 12 2 2 - 1 6 4
IIBE€Ta B
KOMIIBIOTEPC.
Knaccuduranms 12 2 2 - 1 6 TectupoBa
®dopma 4wu3 17
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COBPEMEHHOTO HUE,
MPOrPaMMHOTO orpoc
obecrieueHust
00paboTku rpaduku
6 1 1 - 1 3 Tectupona
®paxkransl HHC,
o1poc
12 2 2 - 1 6 Tectupona
ANTOpUTMBI
HUE,
pacTepH3aluy.
0Tpoc
6 1 1 - 1 3 Tectuposn
OunbTparys
. afnue,
n300pakeHUH
0TIpoc
12 2 2 - 1 6 Tectupos
Bexropuzarus. aHue,
oTpoc
JIByXMepHbIE 6 1 1 - 1 3 Tectupon
npeoOpa3oBaHusl. aHMe
[TpeobpasoBanus B on 0;
POCTPAHCTBE p
6 1 1 - 1 3 Tectupos
IIpoexuuu aHue,
oTpoc
HN306pasenue 6 1 1 } 1 3 Tectupos
TPEXMEPHBIX aHHUC,
00BEKTOB Onpoc
Pa3znes 2. AnnapaTHbie M IPOrpaMMHbIE CPeICTBA KOMIILIOTEPHON rpauku
6 1 1 - 1 3 Tectupos
bubnuoteka —
OpenGL HHC,
OIpoC
6 1 1 - 1 3 Tectupos
Bubnuoreka DirectX aHue,
OIpOoC
AnnapartHsie 12 2 2 - 1 6 Tectupos
cpencTaa AHHe
KOMIIBIOTEPHOI ’
OIpoC
rpaduku
Hroro 108 18 18 - 13 72 -
®opma o0ydyeHus: 3a04Has
Bujapl yueOHBIX 3aHATHH dopma
AyIMTOpPHBbIE 3aHATHUSA 3ana TeKylIero
JlaGopato g B | Camocro
Haszpanmue IIpakTHye P KOHTpOIst
Bcero pHBIE HHTEp ATelb SHAHMI
pa3aesioB U TeM cKHe
Jlekuuu padoThl, aKTHB Hasl
3aHATHSA, -
NMPaKTHKY HOM padora
ceMMHAapbI
MBI ¢opme
1 2 3 4 5 6 7
OcHoBHas 27 1 1 2 2 23 TCCTI/IPOBa
TEPMHUHOJIOTHSI
®dopma Suz 17
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KOMITBIOTEPHON HUE,
rpagui. OTIpoC
IpencrasieHue 21 1 - 2 2 23 TectupoBa
1IBETa B HUe,
KOMIIBEOTEPE. Oo1pocC
27 1 - 2 2 22 Tectupona
ANTOpUTMBI
HUE,

pacrepusanuu.

OIpOC
JIByxMepHbIe 27 1 1 2 2 22 Tectupos
npeoOpa3oBaHusl. aHMe
IIpeobpa3oBanus B ’

OIpoC
IPOCTPAHCTBE
Hroro 108 4 18 8 8 90 -

*B unmepakxmusHoti ¢hopme npogoosmcs ce nabopamopHvle pabomsl. Tema u coodepocanue
sanamus  npueedenvi 6 nyukme «JIABOPATOPHBIE PABOTbHI (JIABOPATOPHBIH
IIPAKTUKYM). Cmonbey «3anamus 6 uHmepaxmusHou @opmey 6 Noocuéme umozo8 He
yuacmeyem, m.x. 0yonupyem cmonoey «Jlabopamopnas paboma.

5.COAEP)KAHUE TUCLIUJIMHBI (MOLYJIS)

Pa3znen 1. OcHOBBI KOMIIbIOTEPHOI rpaguKHn

Tema 1. OcHOBHasi TEPMHMHOJIOTHSA KOMIILIOTEPHOH rpadpuKu.

[Ipenmet kypca. OcHoBHas TepMuHoJIOTHs. KpaTtkas uctopuueckas crpaBka. 3HAaUCHUE
Kypca. OCHOBHBIE TIOHATHS pAaCTPOBOM U BEKTOPHOU rpaduku. JIoCTOMHCTBA U HETOCTATKH
Pa3HBIX CIIOCOOOB MpeIcTaBieHus n3o0paxeHui. [lapaMeTpbl pacTpoBbIX H300paKEHHIA.
Pazpemenne. ['myOuna niBera. TOHOBBIN quana3oH.

Tema 2. OcHOBHbIE IOHATHS PACTPOBOM ¥ BEKTOPHOI rpaduku. {0CTOMHCTBA U
HEJ0CTATKH PAa3HbIX CIIOCO00B MPeACTABJIEHHUS U300PaKeHUIA.

Bocnpusrue yenoBekom cBeToBOT0 noToka. L{BeT u cBer. AXpomaTuieckue,
XpOMaTHYECKHE, MOHOXpoMaTuieckre upeta. Kpusblie peakuus riaaza. XapakTepUCTUKH LIBETA.
CBetioTa, HaCBILLIEHHOCTh, TOH. L[BeTOBBIE MOIENH, IBETOBBIE IPOCTPAHCTBA. A ITUTUBHBIE U
cyOTpakTHBHBIC IIBETOBBIE MOeH. OcHOBHBIE 11BeTOBBIE Mojenu: RGB, CMY, CMYK, HSV.
Cucremsl ynpaBJIeHHs [IBETOM.

Tema 3. Kinnaccudgukanusi CoBpeMEHHOTr0 MPOrPaMMHOIo odecrnedyeHusi 00padoTKu
rpadpukn.

Kiaccudukarys coBpeMeHHOT0 MPOTpaMMHOT0 oOecrieueHrst 00paboTku rpaduky.
dopmarsl rpadudeckux (Haisos.

Tema 4. ®pakraJjbl.

Uctopuueckas cnpaBka. Kiaccudukanusa ¢pakranos. 'eomerpudeckue Gppakraibl.
Kpusas Koxa, cHexunka Koxa, J[pakon Xaprepa—xenTyas. Mcnonb3oBanue L-cucrem s
MOCTpoeHUs «apakoHa». KoBep u TpeyronpHuk CepnuHcKoro. Anredpandeckie Qppakrabl.
[Toctpoenne MHokecTBa ManaensopoTa. [loctpoenne muoxkecTBa JKronua. CtoxacTuueckue
¢bpaxTanel. CHCTEeMBbI UTEpUPYEMBIX QYHKININ U TOCTpoeHus PpakTanoB. CxxaTue
M300paxKeHMil C NCMOJIb30BAHUEM CUCTEMBI UTEPUPYEMBIX (PYHKIIHIA.

Tema 5. AnropuT™Mbl pacTepu3anmu.
[TonsTue pacrepuzaunn. CBs3aHHOCTh NUKCENEH. PacTpoBoe NpeacTaBieHue 0Tpe3Ka.
[Ipocreiinme anropuT™Mbl IOCTPOEHUS OTPE3KOB. ANropuT™ bpesenxeiima iis pactepusauu
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oTpe3ka. PactpoBoe mpezcraBiieHre OKpykHOCTH. Anroput™ bpesenxeiima aist pacrepuzanuu
okpyxHoctu. Kpussie besbe nepsoro Broporo, Tperbero nopsaxa. Merox ne Kacranbse. obiactu
3aJlaHHOM 11BETOM rpaHuibl. OTcedeHre MHOTOYroJibHUKOB (asiroputM CasepiieHa-XoArmaHa).
3anojJHeHe MHOTOYTIOJIbHUKOB. PerynupoBka sipkocTu U KoHTpacTHOCTH. [locTpoeHue
rucrorpaMMbl. MacuirabupoBanne n3o0paxenuid. ['eomeTpuieckne npeoopazoBaHUs
M300paKeHU.

Tema 6. ®uabTpanus U300paKeHuil.

[onsitne nmuueiHoTO pUnbTpa. 3amanue sapa GuiabTpa. GUIBTpPaLUS HA TPAHHLIS
nzobpaxenus. Crnaxupatomue GuinbTpbl. ['ayccoBekuit punbTp. KoHTpacTHONOBBIIIAIOIINE
¢unbTpel. Haxoxaenne rpanun. Paznoctubie punbtpsl. @unbstp [Iprouta. @unstp Cobenst.
[IporpammHuas peanuzanus auHeHoro ¢uibTpa. HenuHeitnsle GuiabTpsl.

Tema 7. Bekropu3anus.

BonnoBoit anroputm. Maremaruueckasi TOCTaHOBKA 3aJja4K. ITaIbl BOJIHOBOTO
anroputMma. Buzpl BosH. PacipocTpanenue BoaHbI 0 0Tpe3Ky. OnpeesieHne MecT COeIMHEHNS.
OntuMu3aius BOJTHOBOTO airoputMa. CerMeHTarus. YpOBHHU U TUIIBI CETMEHTAIINH.
[Ipumenenne cermentanuu. Meros k-cpenuux. [[puMeHeHue K-CpeIHuX Il CETMEHTaluN
M300pakeHUS TI0 SIPKOCTU. METOAbI C UCIIOJIB30BAHUEM TUCTOTpaMM. AJITOPUTM pa3pacTaHUs
PETHOHOB

Tema 8. /IByxmepHbie npeoOpasoBanus. [Ipeodpa3oBanus B IpOCTPaHCTBeE
Onpenenenue Touek Ha ockocTy. [lepenoc, macmtabupoBanue, OTpakeHUe, CABHT.
BsIBO MaTpuIle! 1711 TOBOPOTA BOKPYT LIEHTPA KoopAuHAT. OTHOPOAHBIE KOOPIUHATHI.
Hopmanuzanus u ee reomerpuueckuii cMbicia. KomOMHMpOBaHHBIEC TPEOOPa30BaAHUS.
[IpaBOoCTOPOHHSIS ¥ IEBOCTOPOHHSA cUcTEMa KoopauHat. OaHOpogHbIe KoopaAuHaThI. [lepeHoc,
MacimTabupoBaHue, MaclITabupoBaHue, BpallleHne BOKpyr oceil. [Iporpammuas peanusanust 1ist
TPEXMEPHBIX MPeoOpPa30BaAHUA.

Tema 9. IIpoexkuun
Knaccudukanus npoeknwuii. [lomyaenune matpuil mpeoOpa3zoBaHUiA sl TOCTPOCHUS
LEHTpaJbHBIX MpoeKiui. [loaydyenre Buga cnepean U KOCOYTrOJIbHBIX MPOEKIUI C TOMOIIBIO
MaTpHil peoOpa3oBaHUIA.

Tema 10. U300paskeHue TpeXMepPHbIX 00bEKTOB
DTarnbl 0TOOpaKEHUS TPEXMEPHBIX 00BEKTOB. OTCEUEHHUE TI0 BUANMOMY 00BEMY.
Hopmanuzanus BuauMoro oobemMa 1 epexo 1 K KaHoHu4Yeckomy Buay. [IpencraBnenue
npocTpancTBeHHBIX hopm. [Tapamerpudeckue Oukyonueckue Kycku. [loauroHaabHbIe CETKH.
[IpencrapieHue noJuroHaabHbIX cETOK B OBM.

Tema 11. bu6sauoreka OpenGL
OpenGL B Windows. bu6nmoreku GLU, GLUT, GLX. Cunrakcrc OpenGL. ®yHkuus
g Havana padotel. bydepst OpenGL. Co3nanue rpadguueckux NpUMUTHBOB. MaTpHIIbI
OpenGL. IIpeoOpazoBanus B mpoctpanctse. [lonmyuenue npoekiuii. Hamosxenue TekcTyp.
[TpumMepbl IPOrpaMMHBIX peaTU3aIlHiA.

Tema 12. buésamnorexa DirectX

Texunonorust COM. I'papuueckas 6ubnuorexa Direct3D. Boio mpocreiimux
npuMuTHBOB. TekcTypupoBanue. MynbTuTeKcTypupoBanue. [lomynpo3paunocts. L{BeToBoit
kmod. bydep tpadapera.

Tema 13. AnnaparHble cpeAcTBa KOMIILIOTEPHOH rpadguku

VYerpoiictBa BBos1a. CkaHepbl, ururaiizepsl/rpaduueckue mianmersl. Liudpossie GpoTo u
BUJICOKaMepbl. Y CTPOKCTBA BBIBOJIA (MOHUTOPHI, IPUHTEPHI, MJIOTTEPHI, HU(PPOBBIE TPOEKTOPHI)
YcrpoiictBa 00paboTKH (rpaduuecKue YCKOPUTEIH).

®dopma 7wz 17
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6. TEMbI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATHAM

He npenycmotpeno
7.JJABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

JlaGopaTopnas padora 1. [ToctpoeHne Mozeu 1oMa ¢ MOMOIIB0 IporpamMbl Google
SketchUp.
Hexab u cogepxxanue padboTsbl:
1) Usyuuth Bo3MoxkHOCTH mporpamMmbl Google SketchUp.
2) Co3snatb 3D-Moz€ib JOMa C HECKOJIbKUMU KOMHATAMH U IBYMSI STa)KaMH.
3) 3anoJaHUTH KOMHATHI MOJICIISIMU HHTEphepa, MeOCITH U T. 1.
4) OdopMHTH OTYET CO CKPUHIIIOTAMU M KPATKUM OTIMCAHUEM HMCIOJIBb3YeMBbIX (DYHKIIUI.

Memoouueckue ykazanus:

Jly1s Hayana moCTPOUM IUIOMIA/IKY, Ha KOTOPOH OH OyzeT cTosITh. BeiOepute HHCTpYMEHT
IIpsimoyroJibHHK.

1) VY mporpammsr SketchUp ecTh BO3MOXKHOCTB OICKA3bIBaTh HaHOOJIEE YI0OHBIMH
CIIeTYIONIUN X0 U CITOCO0 JAEHCTBUS: B IFOOOH MOMEHT TIOCTPOEHHUI OHA BHIBOJIUT
MOJICKa3KH B CTPOKY COCTOSIHUM (JICBBIM HIDKHHUM YTOJ), ONMUPAsCh HA KOTOPHIE MOYKHO
JIETKO ¥ OBICTPO paboTaTh.

2) HaBenure yka3arenb MBIIIA Ha TOYKY IEPECEUCHUS BCEX OCEH M IIEIKHUTE HA HEe.

3) TlotsHKTE yKa3aTelb B CTOPOHY MO AUaroHaiu. Teneps, Kyaa Obl Bbl He MOBEH yKa3aTelb,
3a HUM OYZAET CTPOUTHCS MPSIMOYTOJIbHHUK.
OOparute BHUMaHHE Ha CTPOKY COCTOSIHUSA. B mipaBoii e€ yactu ecth siueiika Pazmepel, B
KOTOPOIl MOXHO BUJICTh BEIMUMHY U3MCHEHUS OOBCKTA g -
B peallbHOM BpeMeHH. JTa suelika HasbiBaetcs «[lone V0L IFBLACFOIRAD Be
xkoumpons snavernusy (VCB).

VCB BbITIONTHSIET 1BE PYHKIIHH:

® KOHTPOJIb Pa3MEPOB IPH MMOCTPOCHUH (ITO MBI
y’Ke onpoOoBan); -
® Co3/1aHUE 0OBEKTOB TOYHOT'O pa3Mepa.

C nomompio VCB 1erko co3maBats 00bEKTEL srsans o -
yKa3aHHOTO pa3Mepa. J[Jis BBOJia HE HY>)KHO YCTaHABJIMBATh
KypCOp B OKOIIIKO, YMCJIa aBTOMATHYECKH CYMTHIBAKOTCS C KIIABUATYPHI.

4) TloctpoiitTe MPSIMOYTOJBHHUK pasMepoM mpumepHo 10x10 MeTpoB H, 4TOOBI 3aKPEIHUThH
pe3yNbTaT, KITMKHUTE MBIIIBIO e1lé pa3 — IJIoNaKa Ilsl IoMa roToBa.

5) OO0ycTpoiiTe HHTEPhEP U IKCTEPhEp JAoMa. PazMecTuTe cTeHbI, MeOelb, TBEPH, OKHA U
Jpyryue MOJAEIH TI0 CBOEMY YCMOTPEHHUIO.

JladopaTopuas padora 2. [ToctpoeHne Mojienn aBTOMOOWIIS ¢ MOMOIIBIO ITporpammMsl Google
SketchUp.
Hennb n conepxanne padborTsl:
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1) Cosznarh TpEXMEPHYIO MOJIC]Ib aBTOMOOHIIS C MUCIIOIh30BAHUEM MPUMHUTHUBOB (JIMHUH,

IIOJINTOHBI, OKPYXHOCTH U T.J1.)

2) 3amaTh UHTEpbEP (CUACHUS, PYIib, IPUOOPHAs TAHEb, AT U T.11.)

3) 3amath 3KcTEphepa aBTOMOOMIIS (HAJIOKHUTh TEKCTYPhI WM CILIOIIHOM IIBET, TOOABUTH
Gbapsl1, 1BEpH, OKHA, 3epKaJIa, PyYKH U T.1.).

Memoouueckue ykazanua: CM. METOJMUECKHE yKa3aHUs K JabopaTtopHoil padote Nel.

JlaGopaTopHuasi padora 3. Co3aHue CTpeJIOYHBIX 9acoB ¢ ucnonb3oBannem HTMLS Canvas.

1)
2)
3)
4)
5)

6)

Cosznaiite HTML-ctpanuiy ¢ anemenTom Canvas.

3amaiite pa3mepsl paboueit 001acTH.

VYkaxure poHOBOE M300pakeHHE JIJIsl YacOB.

Co3snaiite mrdepoIaT aHATIOTOBBIX YaCOB ¢ TIOMOIIBIO 371eMeHTOB line, text.
Hapucyiite cexyHIHYI0, MUHYTHYIO U YaCOBYIO CTPEIIKU C OOHOBJICHHEM HX MTO3UIIUU C
YYETOM TEKYILETO BPEMEHHU.

Jlo6aBbTe 0OTOOpaKEHNE TEKYIIIETO YKCIa M Ha3BaHUsSI MECSIIA.

Memoouueckue ykazanus:

1.
2.

Co3paiite nmanky cBOEro NpoeKTa.
B s1oii mamnke co3maiite Qaitib:

o index.html
o main.css
o main.js

B ¢aiine index.html mo6asste amement CANVAS u ¢ momorpio CSS-crueii 3amaiite
ero oopmiienne. UtoOnl co3nathk Canvas-KOHTEKCT, JOCTATOYHO MPOCTO T00ABUTH
aneMeHT <canvas> B HTML-10kymeHT:

<canvas id="myCanvas" width="300" height="150">

AnbmepHamusHoe cooepicumoe, Komopoe byoem noKa3auo, eciu bpaysep He
noooepoicusaem Canvas.

</canvas>

YroOBI HapucCoBaTb OKPYXHOCTb, HY?KHO BBIIIOJIHUTD Takoi KOJ:

context.beginPath();

context.arc(75, 75, 10, 0, Math.P1*2, true);

context.closePath();

context.fill(); // Ecau nyoicen kpye, MoACHO 3anume OKPYHCHOCHb

Kontypsr Canvas 1mo3BoJISIIOT pHCOBaTh (GUTYpHI M000H Gopmbl. CHavYama HY)KHO
HapucoBaTh "Kapkac'", a IOTOM MOYKHO HCIIOJIb30BAaTh CTUIIM JIMHUI WIIH 3JIMBKH, €CIIU
3T0 HeoOxoauMo. UToObI HaUaTh PUCOBaHKE KOHTYpa, HCHob3yeTcs meton beginPath(),
MIOTOM PUCYETCS] KOHTYP, KOTOPBIH MOYKHO COCTABUTh U3 JIMHUH, KPUBBIX H JPYTUX
npuMHUTUBOB. Kak ToJIbKO prcoBaHHe GUTYphl OKOHYEHO, MOKHO BBI3BAaTh METOIbI
Ha3HAYCHUS CTUJIS JIMHUN U 3aJIMBKH, U TOJILKO MTOTOM BBI3BAThH

¢dynkmmto closePath() ms 3aBepiienns pucoBanust GUrypel.

Meron drawlmage mo3BosieT BCTaBIATh Ipyrue n3o0paxkeHus (img u canvas) Ha KaHBY.
B Opaysepe Opera Takke CyliecTByeT BO3MOKHOCTh pucoBanus SV G-u3zo00pakeHuit
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BHYTpH 3JIeMeHTa Canvas. drawlmage 10BOJIbHO CI0XKHBIH METOJl, KOTOPBIA MOXKET
IIPUHUMATD TPH, MIATh WIH IEBITh aPIyMEHTOB:

e Tpu aprymenTa: bazoBoe ucnosb3oBanue metoa drawlmage BKiIroYaeT o uH
apryMeHT Ui yKa3aHus N300paxKeHusi, KOTOpoe HEOOXO0IMMO BBIBECTH Ha KaHBE,
U /1IBa apryMeHTa Jyls 3a/1aHusl KOOpAUHAT.

e [larb aprymenTtoB: Vcnosib3yroTcst Ipeaplaylliie TpU apryMeHTa U elle JBa,
3a/Ial0UUe [KUPUHY U BBICOTY BCTaBJISIEMOT0 N300paxKeHUs (B CIy4ae €Ciu Bbl
XOTUTE U3MEHUTh pa3Mepbl N300paKEHUsI IPU BCTABKE).

e JleBarh aprymeHToB: Vcnoib3yroTcs mpeaplayline nsaTh apryMeHTOB U elle
YeTbIpe: JIBa /Ui KOOpJAUHAT 00JaCTH BHYTPU HUCXOJHOTO U300paKeHUs U J1Ba JUIs
UIMPUHBI U BBICOTHI 00JIACTH BHYTPHU UCXOIHOTO M300paskeHus AJis 00pe3Kku
n3o0paxxeHus nepes BcraBkoil B Canvas.

7. Wcnonw3ys merof fillRect, Bbl MoxkeTe HapucoBaTh NPAMOYTOJIbHUK C 3aMUBKOH. C
noMoIbio MeTo 1a StrokeRect BbI MoxeTe HapHCOBaTh MPSIMOYTOJILHUK TOJIBKO C
rpaHuLaMu, 6e3 3ayuBKHU. ECiu Hy)KHO OYMCTUTH HEKOTOPYIO YacTh KaHBBI, BBl MOXKETE
HCIIONK30BaTh MeTO/ clearRect. Tpu 3TUX MeTO/1a UCTIONMB3YIOT OJMHAKOBEIN HAOOP
apryMeHToB: X, y, width, height. IlepBrie n1Ba aprymenTa 3a1at0T KOOpAUHATHI (X,Y), a
cleyiolre ABa — IHUPHHY U BBICOTY MPSIMOYTOJIbHUKA.

8. Kontypsr Canvas mo3BoJIsIFOT pucoBath (urypsl 10001 Gopmbl. CHavaIa HY>)KHO
HapucoBaTh "kapkac'", a TOTOM MOKHO MCIOJIb30BaTh CTUJIN JIMHUN WU 3JIMBKH, €CITH
3TO HeoOX0auMO. UTOOBI HaYaTh PUCOBAHKE KOHTYPA, UCIOJB3YyeTcs MeToa beginPath(),
MIOTOM PHUCYETCS KOHTYpP, KOTOPBIA MOKHO COCTaBUTh U3 JIMHUMN, KPUBBIX U JPYTUX
npuMHUTUBOB. Kak TonbKko prucoBanue Gpurypbl OKOHYEHO, MOKHO BbI3BaTh METO/IbI
Ha3HAYEHUS CTUJIS JIMHUN U 3aJIMBKH, U TOJIBKO ITOTOM BBI3BaTh
¢byukuio closePath() ams 3aBepiieHus prucoBanus QUTYPHL.

JladopaTopHas pa6ora 4. Co3nanue nzoopaxxenus ¢ nomompbio SVG-rpapuku.

Leab paGoThl: HApUCOBATH JIOM, COJIHIIE, IEPEBBS U JKEIE3HYIO JOPOTY.
Hayuuthcs pucoBaTh OCHOBHBIE (PUTYPBI: IPSIMOYTOJIBHUK, OKPYXHOCTb, PaJIyry, COJIHIIE.

Memoouueckue ykazanus.

Scalable Vector Graphics (MacimtabupyeMas BeKTopHas rpaduka) - popmart nu3o0paxxeHuit
Ha ocHoOBe TekcTa. Kaxkmoe SVG-u3o0pakeHne onpeiesieHo ¢ UCIOJIb30BaHUEM Pa3METKH
koja, moxoxeit Ha HTML. SVG-koa Moxet ObITh BKITI0YeH Hanpsimyto B HTML-nokymeHT.
Kaxxnpiii Be6-Opaysep noanepxuaet SVG, UCKIOUEHUEM sIBJsieTcs Toybko Internet
Explorer Bepcuu 8 u crapiuie. SVG ocHoBad Ha XML, M03TOMY BBl MOXKETE 3aMETUTh, YTO
AJIEMEHTBI, HE UMEIOIIKE 3aKPBIBAIOIIETO TeTra, JIODKHBI OBITh CAMO3aKPBIBAIOITUMUCS.
Hamnpumep:

<element></element> <!-- Uses closing tag -->
<element/> <I-- Self-closing tag -->

Ilepen Tem Kak BbI CMOXKETE YTO-HUOYAb PHCOBATh, BaM HaJ0 co31aTh SVG-3/1eMeHT.
Hymaiite 06 SVG-anemeHTe, Kak 0 X0JCTe, Ha KOTOPOM OTPHCOBBIBAIOTCS BCE BALIH
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BH3yasbHBIE 00pa3bi(B Takoii TpakToBKe, SVG KOHIIENTYalIbHO CXO0X ¢ eMeHnToM HTML -
canvas). Kakx MUHUMYM, XOpOLIO 3a/1aTh IHUPUHY U BBICOTY C IIOMOIIIBIO

arpubytoB Width u height, cootBercTBenHo. Ecnu Bbl ux He 3amanute, SVG pactsHeTcs Ha
BCIO IJIOIIA/b OJI0Ka.

<svg width="500" height="50">
</svg>

IIpoctbie ¢purypsi

CymiecTByeT HEKOTOPbIN Ha0Op (GUTYp, KOTOPBIE BbI MOKETE IOMECTUTh BHYTPb JIE€MEHTA
SVG. Drot Habop Brirouaet: rect, circle, ellipse, line, text u path.

Ecnu BbI 3HaKOMBI ¢ TPOrpaMMUPOBAaHNE KOMIIBIOTEPHOM rpaduKu, Bbl BCHOMHHUTE, YTO
0OBIYHO KOOPJMHATHAs CHUCTEMa HAa OCHOBE ITMKCEIEeH HAUMHAETCA C JIEBOTO BEPXHETO yIla U
uMmeeT koopauHatel Toukd (0,0). YBenuueHue X NpoucxXoIuTh clieBa HaIpaBo,

YBEJIMYEHHUE y-CBEPXY BHU3.

0,0100,20200,40

rect pucyet kBampat. KBajpar 3amgaercs 4eThIpbMs 3HAUCHHUSAMHE: X, Y - YKa3bIBAIOT TOUKY
BepxHero JieBoro yria; Width, height - ykaseiBaror mmpuny u BEICOTY KBaapaTa. DTOT
KBaJlpaT 3aHUMAET Bce MpocTpaHcTBO Hamero SVG:

<rect x="0" y="0" width="500" height="50"/>

circle pucyer kpyr. Kpyr 3agaercs Tpems BeIMUHHAMHE: CX, CY YKa3bIBAIOT TOUKY,
PacMoJIOKEHHYIO B IICHTPE OMUCHIBAEMOM OKPY>KHOCTH, I 33[1a€T paAnyC Kpyra. OTOT KpyT
pacrosioker B entpe Hamero SVG, motomy uro arpubyt cX(“'center-x") pasen 250.
[Tpumep:

<circle cx="250" cy="25" r="25"/>

ellipse 3amaercs cxosxe c circle, Ho mpesmoaraercsi, 4To pagnuyc 3aa€TCsl IO IBYM OCSIM:
0 X | TI0 y. BMecTo X HCrob3yiiTe rx, BMECTO Y - IY.

<ellipse cx="250" cy="25" rx="100" ry="25"/>

line pucyet munuto. Mcnonb3yiite X1 u Y1 11s 3a1aHus KOOPAWHAT Havyasa JTHHUH,
U X2 ¥ Y2 [Uis 3aaHusi KOOPAWHAT KOHIa. ATpuOyT Stroke mosmkeH 3a71aBath HBET JTMHUH,
rMHave oHa Oy/ieT HeBUAUMAS.

<line x1="0" y1="0" x2="500" y2="50" stroke="black"/>
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Cruwmsanust SVG-371eMEHTOB

[To ymomuanuto n1000i1 a3nemeHT SVG nMeeT 4epHyo 3aJIUBKY U HE UMeeT paMKy. Eciu Bbl
XOTHUTEC YTO-TO CBCPX 3TOr0, BaM NPUACTCA IPUMCHUTL CTHJIM K BaAllIEMY 3JICMCHTY. O6HII/IC
SVG cBoiicTBa epeynCICHbl HUXKE:

fill - 3anuBKka. I{BeToBoe 3HaucHKe. Takke kak ¥ B CSS 11BET MOKET ObITH yKa3aH
HECKOJIbKUMU Cioco0aMu:

O 110 IMEHHU: orange;

O 3HAuYCHUE B IIECTHAAMATHPUIHON cucTeMe cuncicHus: #3388aa, #38a;

o 3uauenue B popmare RGB: rgbh(10, 150, 20);

o 3Hayenue B popmare RGBA: rgba(10, 150, 20, 0.5).
stroke - pamka. LIBeToBOE 3HAUCHHE.
stroke-width - mprHa pamMKi(0OBIYHO B TIHKCEIISX).
opacity - mpo3paynocts. UnciioBoe 3HaueHue B mpoMexxyTke oT 0.0(I0JTHOCThIO MTPO3PavHO)
10 1.0(TTOTHOCTHIO BUIUMO).

C text Tak:ke MOKHO MCIOJIb30BATh CIEAYIOIINE CBOMCTBA:

o font-family
e font-size

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PEOEPATOB

BokcenbHas rpaduka

Kommnwrotepnas rpaduka B urpax. IrpoBsie IBHXKH
[IporpamMmmHBIe CpeicTBa CO3jaHUS KOMITBIOTEPHOU rpaduku
TexHomoruu 1udpoBoi revaT n300paKEHHUM

AJNTOPUTMBI CKaTUS TpadUIeCKUX U300paKeHUN
ANTOPUTMBI CKATUSL BUIEO

OcuoBsl TexHonoruu DirectX

© N Ok, wWN R

OcHoBbl TexHonoruu OpenGL

CucreMbl KOOpUHAT B KOMITBIOTEPHOU Tpaduke

10. TexHOJIOTHY CO3TaHUS BUICON300paKEHUH

11.BuptyanbHas peanbHOCTbh. JlOMOTHEHHAsA peaibHOCTh. JlononHeHHas
BUPTYaIbHOCTh

12.TexHONOTUY CKaHUPOBAHUS N300PAKEHUN

13.Web-nquzaitn

14. Texnonorus Canvas B HTML 5

15.®opmart BekTopHOU rpaduxku SVG

16.Flash-rpaduxa
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=

&

o

10.
11.
12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

17. AnnapaTHble cpeicTBa KOMIBIOTEPHOU rpaduku
18.TexHOA0ruM MyJIbTUILUTMKAILIMN U AHUMAaIUU

9. HEPEYEHbD BOITPOCOB K 9K3AMEHY (3BAYETY)

Bunel komnbroTepHOi rpaguku

Pactposblie nzobpaxenus. [lapameTpsl pacTpoBbIx U300paxkeHuil. Pazpemenue. ['mybuna
nBeTa. TOHOBLINA qUana3oH

[IBeTOBBIE MOEINU, IIBETOBBIE MPOCTPAHCTBA. AJITUTUBHBIC U CYOTPAKTUBHBIE IIBETOBBIC
moaenu. OcHoBHBIE 1BeTOBBEIe Mozaenu: RGB, CMY, CMYK, HSV. Cucrems
YIPABJICHHS I[BETOM

Knaccudukaius cOBpeMeHHOTO MPOTPAMMHOTO 0OecTieueHust 00paboTKH rpaduKH.
®opmaTsl rpaduyeckux (anios

Knaccudukanus ¢paxranon. ['eomerpuueckue ¢paxransl. Anredpandeckue (pakTaibl.
Croxactuueckue (ppakraibl.

Anroput™mbl pactepuzanuu. Anroput™m bpesenxeilima. PactpoBoe mpezicraBiieHue
okpyxxHocTu. Meron ne Kacranbe.

OTceyeHne MHOTOYTOJIbHUKOB. 3alIOJTHEHHE MHOTOYTOJIbHUKOB. PerynupoBka sipKoCcTH 1
KOHTPACTHOCTH.

MacmrabupoBanue n3oopaxenuid. ['eomerpudeckue nmpeoOpazoBaHms H300paKeHUN
OunbTpanus nzoopakennid. CriaaxuBaromue GUIbTPHI.

lNayccoBckuit punbTp. PazHOCTHBIE QUIBTPHI.

Bekropuzanus. BoaHoBo#t anroputM. Buibl BoH.

CermeHTanusi. YpOBHU U TUIBI CETMEHTAIIUN

Omnpenenenve Touek Ha IuiockocTu. llepenoc, macmTabupoBaHue, OTpa)K€HUE, CIBUT.
BoiBo MaTpuIbl 4711 HOBOPOTA BOKPYT LIEHTPa KOOPAUHAT

Knaccudukanus npoexnuit. I[lomyuenue marpuil mpeoOpa3oBaHUN s MOCTPOCHUS
LUEHTpaIbHBIX Npoekuuid. IlomydeHue Buaa cmepeld UM KOCOYTOJbHBIX TMPOEKIUH C
MIOMOIIBI0 MaTPHUIL TPeoOpa3oBaHUM

Oranbl 0TOOpaXeHUsS TPEXMEPHBIX O0O0BEKTOB. OTceueHue MO0 BUIUMOMY OOBEMY.
Hopmanu3zanus Bugumoro oobemMa 1 nepexoj K KAHOHH4eCKOMY BUY.

OpenGL B Windows. bubmmorexku GLU, GLUT, GLX

Cunrakcuc OpenGL

bubnnoreka DirectX

Texunonorust COM. I'paduueckas 6ubmuoreka Direct3D

YcTpoiicTBa BBOIa KOMITBIOTEPHOM Tpaduku

YcTpoiicTBa BBIBOJA KOMITBIOTEPHOU rpaduku

YcTpoiicTBa 00pabOTKH KOMIBIOTEPHOM rpaduku

10. CAMOCTOSATEJIIBHAS PABOTA OBYUYAIOLIIUXCSA

®opma oOydeHHs ouHas

Hassanue pasjieion Bup camocTosiTe1bHOM padoThI Oo0bem dopma
u TeM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIf
peutenue 3a0au, pepepam, 00K1ao, (nposepxa
KOHmMPOIbHAA padoma, n0020MoeKa K peuienusn

coaue 3auema, IK3amena u op.) 3a0au,
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peepama u
op.)
YTEHHE OCHOBHOM U JOMOJHHUTEIBHOMN 4 OIpocC
OcHoBHas
TCPMHUHOIOT TS JIATEPATYPBL, CAMOCTOSTEIIFHOE U3yUYECHUE
KOMIBIOTEPHOI
rpauk. MaTepHalia Mo JMTEPATyPHbIM UCTOUYHUKAM;
YTEHHE OCHOBHOM U JOMOJHHUTEIBHOMN 4 OIpoc
Ilpencrasenne UBeTa B | jyrepaTyphl, CAMOCTOATENLHOE H3yUEHUE
KOMIIBIOTEPE.
Marepuaia o JUTEPATYPHbIM UCTOYHHUKAM;
Knaccudpuramms YTEHHEe OCHOBHOW W  JIOTIOJHHUTEILHON 4 orpoc
COBPEMEHHOTO JUTEPATYpPhl, CAMOCTOSITEIBHOC H3y4YCHUE
IporpaMMHOIO
porp Marepuaa o JUTEPATYPHbIM UCTOYHHUKAM;
obecrieueHust
00paboTku rpaduku
YTEHHE OCHOBHOM W  JIONOJHUTEIBHOMN 4 OIIpoC
®pakransl JIATEPATYPHI, CAMOCTOSITEILHOE W3Y4YECHUE
MaTepuaia 1o JUTEPATYPHbIM UCTOYHHUKAM,;
CaMOCTOSTEINBHOE BBITIOJTHEHUE 4 [TpoBepka
AnropuT™BbI MPAKTUYECKUX 3aJaHU PENpPOTYKTUBHOIO peuieHust 3aaa4
pacrepusanum. TUMa (OTBETHl Ha BOIPOCHI, TPEHUPOBOUHbIE
yIpaXHeHHUsl, 3a1a4H, TECTHI);
CaMOCTOSTENBHOE BBIIIOJIHEHHUE 6 OIIpoC
®uibTpanys MPAKTUYECKUX 3aJaHUHd PENpPOTyKTUBHOTO
M300paKeHHIt TUMa (OTBETHl Ha BOIPOCHI, TPEHUPOBOUHbIE
yIpaXHEeHHUsl, 3a1a4H, TECTHI);
CaMOCTOSTENBHOE BBIIIOJIHEHHUE 4 IIpoBepka
MPAKTUYECKUX 3aJJaHUHd PENpPOTYKTUBHOTO elIeHUs 3a1a4
Bexropuzanusi. P o PEHPOAYK p A
Tumna (OTBETHI Ha BOMPOCHI, TPEHUPOBOYHbBIE
yIpaXHEHHUsl, 3a/1a4H, TECThI);
JByXmepHbIe YTEHUE OCHOBHOM M  JONOJHUTEIBHOMN 8 [IpoBepka
NpeobpasoBanus. JMTEPATyPhl, CaAMOCTOSTEIBHOC H3yYEHUE pelIcHHs 3a1a4
HpeoGpasosars s MaTepualIa 1o JMTEePaTypPHbIM UCTOYHUKAM;
MPOCTPAHCTBE p patyp >
YTEHUE OCHOBHOM U  JONOJHUTEIbHOMN 10 OIIpoC
IIpoekuwn JIUTEPATypbl, CaMOCTOSTEIBHOE HU3Y4YCHUE
MaTepualla Mo JUTEPATYPHbIM UCTOYHUKAM;
YTEHUE OCHOBHOM UM  JONOJHUTEIbHOMN 4 OIIpoC
Nzobpakenne
TpexmepHbIx obbexrop | TATEPATYPBL,  CAMOCTOATENLHOE  U3ydeHHe
MaTepualla Mo JIMTEPATYPHbIM UCTOYHUKAM;
CaMOCTOSITEIIBHOE BBITIOJIHEHHUE 4 OIIpoC
MIPAKTUYECKUX 3aJaHUN PENpOLYKTUBHOTO
Bubmmorexa OpenGL P A PEHpoyK
Tumna (OTBETHl Ha BOMPOCHI, TPEHUPOBOUHbIE
yIpaXHEHHUs], 3a/1a4H, TECThI);
CaMOCTOSITEIBHOE BBITNIOJTHEHUE 4 OIIpocC
. MIPAKTUYECKUX 3aJaHUul PErnpOLyKTUBHOTO
Bubnmoteka DirectX P 1 PEHPOYK
Tumna (OTBETHl Ha BOMPOCHI, TPEHUPOBOUHbIE
yIpaXHEHHs], 3a/1a4H, TECTHI);
AnmnapatHble CPe/ICTBA | caMOCTOSITEIIbHOE BBITIOJTHEHUE 6 OIIpOC
KOMIBIOTEPHON
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rpadukm MIPAaKTUYECKUX 3aJaHUN PENPOJTYKTUBHOIO

Tumna (OTBEThl Ha BOMPOCHI, TPEHUPOBOYHBIE
YIPaKHEHUs, 33]]Ja4H, TECTHI);

10. VYYEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) Cnimcoxk peKoMeHyeMoii JTuTepaTypbl

OCHOBHAasl

1) WmnxenepHas 3D-koMmbroTepHas rpaduka : y4eOHUK M MPAKTHKYM ISl aKaJJIeMHUYECKOTO
OakanaBpuaTta : JUIsl CTY/IEHTOB BY30B, 00y4. IO MHX.-TeXH. Hanpasi. Y. 2 / A. JL.
Xetidern [u mp.]; mox pen. A. JI. Xetidena. - 3-e uzn., nepepad. u jom. - M. : FOpaiir,
2017. - 279 c. : mi. - (bakanaBp. AkageMudeckuii Kypc). - bubmmorp.: c. 277-278. - ISBN
978-5-534-02959-8 (B mep.) : 715.18.

2) KowmmbiotepHas rpaduka : yue0. mocobue s By3oB / H. I'. Byrakosa. - M. : MY,
2008. - 213 c. - 256.00.

JAOTIOJTHUTEIbHASA

1) 3D-rpaduka u 3¢dextsr B Photoshop CS3 Extended / C. B. bonaapenko, M. IO.
Bounapenko. - CIIO. : ITurep, 2008. - 176 c. : wi. - (Hosble Bo3moxxHOCTH). - ISBN 978-
5-91180-729-0 : 152.50

2) WmxeHepHas U KOMIbIoTepHas rpaduka : yaeoHuk mis By3oB / H. C. KysmmHoB. - M. :
KnoPyc , 2017. - 232 c. - (bakanaBpwuar). - 1087.24.

YueOHO-MeTOauYeCKast

1) Mynemeauatexuonorud. Co3manue DirectX-npunokenuii : yueb.-metoa. mocobue / 1.
A. Manbnues; Yal'V, ®MulT. - Viaesaosck : Yal'VY, 2013. - 44 c. - bubmuorp.: c. 39. -
o/m.

2) KommbrotepHas rpaduka [DnekTpoHHBIH pecypc] : 2meKkTpoH. y4eb. kypc / CaHKuMH
Huxomaii FOpreBuy; Yal'V. - DIeKTpoH. TEKCTOBBIC J1aH. - YIbSHOBCK : Yal'Y, 2014. - 1
anektpoH. ont. auck (CD-ROM). - (Dnekrponnsiii yueOHbiii kypc). - CD-ROM. -
[Tonueiid TekcT moctyneH Ha OOpa3oBarenbHOM mopTaie Yial'V. - 3aril ¢ 3THKETKH
mucka. - OC MS Windows XP, 6pay3ep MS Internet Explorer 6.0 u Bbime, O3Y He
MeHee 256 M6, Buneopexum 1024x768, 32 6ut. 3arm. ¢ skpana. - 50.00.

CornacoBaHo: 5
JHPEKTOP HB / __ _BYPXAHOBA M.-M. / / 22/

JTOMKHOCTb COTPYAHMKA HAY4HOH OHONTMOTEKH SOUO UCh Jiara
0) IlporpamMHoOe o0ecrieyenmne

1. Microsoft Word

2. Web-cepsep Apache, PHP, CYBJ] MySQL (open source).

3. OpenServer (open source).

4. XAMPP (open source).
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B) IIpodeccnonanbHbie 6a3bl JAaHHBIX, HHPOPMAIMOHHO-CINIPABOYHbIE CHCTEMBI:
1. DaeKTPOHHO-0MOJIHOTEYHBIE CUCTEMBI:

1.1 IPRbooks: anexTponHO-0uOMMoTeYHast cucTema/ rpymnmna komnanuit At [Tu Op Menua. -
CapatoB, [2021]. — URL:http://www.iprbookshop.ru. Pexum pocTyma: mjisi 3aperdCTpHpPOBAHHBIX
noJsib3oBatelel. — TeKCT: AJIeKTPOHHBI.

1.2. FOPAWT : snexkTpoHHO-Gu6IHOTeuHas cucTeMa : caitt / OO0 DJIeKTpOHHOE H3/IaTEebECTBO
IOPAWT—~ Mocksa, [2021]. - URL: https://www.biblio-online.ru. Pexum mocryma: s
3apEruCTPUPOBAHHBIX I10JIb30BATENEH. — TEKCT: AIEKTPOHHBII.

1.3. Koncyabprant cTyaeHTa : DIEKTpOHHO-OMONMoreuHass cucrema: cadtr / OOO

IMonurexpecypc.— Mockea, [2021]. - URL: http://www.studentlibrary.ru/cgi-bin/mb4x. Pexum moctyma:
JUISL 3apEruCTPUPOBAHHBIX MOJNIb30BaTeENE. — TEKCT: 3NEKTPOHHBIH.

1.4. Jlanb: snekTpoHHO-OubmMoTeunas cucrema: cait / OO0 DBC Jlanb. - Cankr-IlerepOypr,
[2021]. - URL: https://e.lanbook.com. Pexum mocTyma: A 3aperHCTPHPOBAHHBIX IMOIB30BATEICH. —
Tekcr: 31eKTpOHHBIM.

1.5. Znanium.com : 3eKTpoHHO-OubaroTeunas cucrema: caiit / OOO 3Hannym. — MockBa,
[2021]. - URL: http://znanium.com. Pexxum jgocTyna: A 3aperucTpUpPOBaHHBIX MONb30BaTenel. — Tekcr:
3JIEKTPOHHBIH.

2. Koncyasrantllnioc [DnekTpoHHBI pecypc]: crpaBouHas mnpaBoBas cucrema/ 00O
«Koncynprant [Imrocy. - DnextpoH. naH. - Mocksa: Koncymerantllinroc, [2021].

3. Ba3bl 1aHHBIX NEPHOANYECKUX H3TAHU
3.1 Ba3za maHHBIX NePUOAMYECKHUX W3MaHMii : 3yeKTpoHHbIe )XypHans/ OO0 MBUC. -
Mocksa, [2021]. -URL:_ https:/dlib.eastview.com/browse/udb/12. Pexum mocTyma: Juis aBTOPHU3.
rosib3oBateieil. — TeKCT: AJIeKTPOHHBII.

3.2 eLIBRARY.ru : Hay4yHas sJeKkTpoHHas OuOnmmoreka: cait/ Haydnas OnekrpoHHas
bubmuoreka.- Mocksa, [2021].-URL.: http:/elibrary.ru Pexxum mocryma: mist aBTOpU3. IIOJIB30BATENEH. —
TeKCT: 31eKTPOHHBIH.

3.3. «Grebennikony: smektponnas 6ubnmoreka / MJI I'pebennukos.- Mocksa, [2021].-URL:
https://id2.action-media.ru Peskum mocTyma: it aBTOpH3. TOIb30BaTeNeil. — TEKCT: 2IEKTPOHHBIMH.

4, HaumoHadbHasi JJIEKTPOHHAsi OWOJMOTeKA: DJIEKTpOHHAs Owubimoreka” denepaapbHas
rocyaapcTBeHHas MH(POPMAIMOHHAS cHcTeMa : cait / MuHuctepctBo KyasTypbl Pd; PI'b. — Mocksa,
[2021]. - URL https://u36.pd. Pexxum mocTyma: mis IONb30BaTeNell HaydHOUW OmOIMoTekn. — Tekcr:
3JIEKTPOHHBIH.

5. SMART Imagebase I EBSCOhost : [opran]. - URL.:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
la2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. - Pexum  jgoctyma: Ui aBTOPHS.

TToNIb30BaTeleil. — Mi300pakeHue : dJIEKTPOHHEIE.
6. ®eaepajibHbie HHPOPMAIHOHHO-00pPa30BaTEIbHbIE MOPTAJIbI:

6.1. Enmnnoe okHO moctyma K 0Opa3oBaTeNbHBEIM pecypcaM: (enepalbHbId TopTal / yIPEeAUTENb
®Ir'AOY JITO LIPTOIT u UIT.- URL: http://window.edu.ru. - TekcT: 3JeKTpOHHBIH.
6.2. Poccuiickoe obpaszoBanue : (enepanpabii optan / yapeaurens GI'AOY IO LUPT'OIIl u

WT.- URL: http://www.edu.ru. - TekcT: 37eKTpOHHBII.

7. O6pa3zoBatesbHble pecypebl Yal'y:

7.1.  DnexrponHas oubmmoreka Yul'Y.: mogyne ABUC Mera-ITPO / OO0 «/laTa Dxcmpeccy
.- URL.: http://lib.ulsu.ru/MegaPro/Web. Pesxum noctyma: uis mosib30BaTeieii HayqHOW OMOIUOTEKH. —
TekcT: 37AeKTPOHHBII.

CornacoBaHo: _ »
3amecturens HavanbHUKa YU TuT/ KioukoBa A.B. _ / //Z@ /_

JomxHocTth corpyanuka YUTuT DUO MMOMHNCH naTa

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI:
Aymuropun A MPOBENCHMS JIEKUMH (JeKIMOHHbIE ayauropun 3 kopmyca Yil'y),
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CEMUHApCKUX 3aHATUN (JEKUUOHHBbIE ayautopun 3 kopmyca Yal'V), Juid BBIIOJHEHUS
nabopaTtopHBIX paboT M MPAKTUKYMOB (IucIuieiHbIe Kiacchl 1 kopryca Yal'VY), mist mpoBeacHUS
TEKYIIETO KOHTPOJS M TPOMEXKYTOYHOH arrectanuu (JIEKIUOHHBIC ayIUTOpPUH 3 KOpIryca
yual'y).

AyIuTopuH YKOMIUIEKTOBAHBI —CIIEHUATU3MPOBAHHON MeEOenblo, Y4eOHOH JIOCKOM.
Aymuropun Uil IPOBEACHUS JIEKIUH 00OPYIOBaHBI MYJIBTUMEAUHHBIM OOOPYIOBAaHHEM IS
npenocTaBieHuss MHpopManuu Oonbmiol ayautopud. [lomemieHus sl caMOCTOSTEIBHON
pabOTBl  OCHAIICHBI KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOUEHHUS K CETH
«MaTepHEeTY W obOecneueHreM JOCTyna K 3JIEKTPOHHON HH(PPOMAIOHHO-00pa30BaTENbHOM
cpene, SJIeKTpOHHO-OuOnuoTeyHolt cucrteme. Ilepedenp o00OpynOBaHUS, HCHOJB3YEMOTO B
y4eOHOM TIPOIIeCcCe, YKAa3hIBAETCS B COOTBETCTBHUM CO CBEICHUSMH O MaT€PHAJIbHO-TEXHUIECKOM
o0ecTieYeHnH U OCHAIIEHHOCTH 00pa30BaTeIHLHOTO MpoIlecca, pa3MeIeHHBIMU Ha 0(HUIIHATHFHOM
caiite YnI'VY B paznene «Ceaenust 06 00pa3oBaTeIbHOM OpraHU3aIun.

13. CIHEHUAJIbHBIE YCJOBUsA JJISL OBYYAIOUIUXCA C

OI'’PAHUYEHHBIMHA BO3MOXKXHOCTSMU 310POBbS

B cnayuae HeoOxoauMmocTH, OOyYarOIIMMCS U3 YHCIA JHUI C OTPAaHUYECHHBIMHU
BO3MOXHOCTSIMU 37I0pOBBSl (110 3asBJIEHUIO0 OOYYaIOUIErocs) MOTYT MpeiaraTbCsi OJHU U3
CIICIYIOMUX BAapPHAHTOB BOCIPHUATHS HWHQPOPMAIMH C YYETOM WX HHIUBUIYATBHBIX
MCUX0(U3HUUECKUX 0COOCHHOCTEM:

— JUTSL JIMIT C HApYIICHUSIMHU 3pEHHST: B OPME AIIEKTPOHHOTO JOKYMEHTA; HHIUBUIYaIbHBIE
KOHCYJIbTAIlMM C TIPUBJICYCHHEM TH(IOCYpAONIEPEBOMUNKA;, WHAWBUIYAIbHBIC 3alaHusl W
KOHCYJIbTAIlNH;

- JUId JMIl C HapyIIeHUSAMM Ciyxa: B MedaTHOMl Qopme; B (opme 3IeKTPOHHOTO
JOKYMEHTa; HWHIUBUAYyalbHbIE KOHCYIbTAllMM C TPUBJICYCHHEM CYpJONEPEBOIUMKA;
WHIUBUIyalIbHbIE 3aJJaHNs U KOHCYJIbTAIUH;

— JUI JMI] C HapyIIEHUSMH OIOPHO-ABUraTEbHOTO ammapaTa: B medaTHoil ¢opme; B
(hopMe INEKTPOHHOTO JOKYMEHTA; UHIUBUIyaJbHbIE 33/1aHUS U KOHCYJIbTALIUU.

B cilydae HEO0OXOTUMOCTH MCIOJIb30BaHUS B y4eOHOM nporecce
YaCTUYHO/UCKIIIOUUTEIBHO JIMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHM, OpraHu3anus
pabotsl IIIIC ¢ obyuarormumucs ¢ OB3 u MHBaJMIaMu TPEeayCMaTPUBACTCS B SJICKTPOHHOM
nH(pOpPMaLMOHHO-00pa30BaTeNIbHOM Ccpelle ¢ YYeTOM HMX HUHIUBUIYaJbHBIX MCUXO(PU3NUYECKUX
0COOEHHOCTEH.

o
-
PazpaboTunk W noneHT kabenpsr TTC bynaes A.A.
/nom% IOJDKHOCTh [025(0)
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