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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.02 Tn¢opManoHHbIE CHCTeMbI M TeXHOJIOTHH
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IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
Cawxkko Enena AnekcaH[poBHa, K.1eZl.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl O7 ¢ opMaliuoHHBIE CUCTEMBI H IPOrPaMMHasi HH)KeHepUsl
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMIIBIOTEPHASAA TEOMETPHA 1 'PAOUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-7 — CrniocobeH OCyIIeCTBIATh BbIOOp MIaTGOPM U HMHCTPYMEHTA/NbHBIX MPOrPaMMHO-aMapaTHbIX
CpeACTB AJIs1 peanu3aliiy MHPOPMaLMOHHBIX CHCTEM
IMK-1.5 — CnocobeH MpoBOAUTE aHaAW3 TpeOoBaHMK K pa3pab0oTKe HMHGOPMALIMOHHBIX CUCTEM M HX

KOMITOHEHTOB, BBITIOMHATE PabOTHI 10 B3aUMOJEWCTBUIO C 3aKa3UMKOM W JIPYTMIMH 3aWHTepeCOBaHHBIMHU
CTOPOHaMH TIPOEKTa, BBITIOJHATH PA0OTHI MO TIPOEKTHPOBaHMIO TIPOrPaMMHOT0 obecrieueHust U rpadryecKoMy
[IM3aiiHy T0/b30BaTeIbCKMX MHTep(elicoB NH(OPMALIMOHHBIX CUCTEM

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-7

3HAHUA:

- TIOHSITHE, CBOMCTBA U COCTaB rpaduuecKoii CUCTEMbI KOMITBIOTEPA;

- BU/IbI KOMIIbIOTePHOW rpaduky U cdepbl UX IPUMeHeHHs;

- CpaBHUTe/bHbIE XapaKTepUCTUKN PaCTPOBOM U BEKTOPHOU rpaduky;

- LIBETOBBIE MO/Ie/IM U MAUTPbI, UX 0COOEHHOCTH ¥ 00/1aCTH TIPUMEHEeHHST;

- 0COOEHHOCTH CO3[aHUsS TpPeXMepHBIX H300pa’keHU, YPOBHM BHU3ya/M3alluy, XapaKTepHble
a/ITOPUTMBI;

- COBpeMeHHbIe TeHJIeHIIMM DPa3BUTHS armapaTHOTO W IPOrpaMMHOr0 obecrieueHHs] KOMITBEOTEPHOM

rpaduky;
- CpaBHUTE/IbHBbIE XapaKTepUCTUKH M TPAHULBI TPUMEHUMOCTH TeoMeTpUYecKUx Mogened u
aJrOpPUTMOB;
- ipofieMa COOTHOIIIEHHS KaueCTBa M300paykeHHsI U CKOPOCTH BU3ya/IM3aliiy, TIyTH ee pelleHus;
YMeHus:

- BLIOMpATh MO/Ie/IN OTMIMCAHUSI CIIeHbI, a/IeKBATHbBIE PelllaeMo 3a/jaue, I1e/IM U YPOBHIO BU3ya/lu3alluy,

- UCTI0/Ib30BaTh Pa3/IMUHbIE CUCTEMBI KOOPZAMHAT JI/Isl OTTMCAHUS MOJie/iel Tpauueckux 00beKTOB;

- YUUTBLIBATh 0COOEHHOCTH UCIIO/B3YeMOM rpauueckoll CUCTeMBbI IIPY CO3/iaHUY U300pakeHnH;

- BW3ya/M3WpOBaTh KOMIMBIOTEPHBIE MOJENN TUIOCKMX W TPeXMepHbIX W300pa’keHHH C TIOMOLBIO
Pa3/TUUHBIX TIPOrPaMMHBIX CPeZICTB KOMITLIOTEPHOM rpaduKy U rpaduuecknx Oubnmorek;

- TPAMOTHO BBIOMpATh ONTHMAJIbHBIE METOAbI TpeJCTaB/leHus rpadrueckoil nHdopMary, hopMaThbl
[IsT XpaHeHUst 1300paykKeHHsl;

HABbIKU:

- UCII0/Tb30BaHMs1 rpaduyeckoit oubmioreku OpenGL a5 BU3yanu3aryy rpaduyeckux Mojeser.
IK-1.5

3HAHUS:

- METO/[bl TEOMETPUYECKOTO MO/Ie/TUPOBAHUSI, MO/l rpaduueCKUX JAaHHBIX

- dpakranbHas rpaduka

- I[BETOBBIE MO/Ie/IM U MAIUTPhI, UX 0COOEHHOCTH 1 00/1aCTH TIPUMEHEHHS

- 3a/1aua KO/TUPOBaHUS 1[BETA, I[BETOBbIE MOJIEJTN U TIa/TUTPhI

- MeToApl TIpeZcTaB/ieHUs rpaduueckoll WHQPOpMAaLMM, MaTeMaThdecKhe MOJe/d TeOMeTpHueCKHX
00BEKTOB, METObI TeOMETPUYECKOTO MO/Ie/TMPOBaHUS

- adduHHBIE TIPeoOpa30BaHysl 00BEKTOB U KOODAWHAT Ha TVIOCKOCTH U B TIPOCTPAHCTBE

- 0CODEHHOCTH CO3/IaHUSI TPEXMEPHBIX M300paykeHUH, YPOBHY BU3yaU3al[iM, XapaKTepHbIE alrOPUTMBI

- aJITOPUTMBI, TIPUMEHsIeMbIe TIPY CO3/IaHNU (OTOPEATMCTUYHBIX U300paKeHUH

- ipo6/ieMa COOTHOIIIEHUS KaueCTBa U300paskeHHsT U CKOPOCTH BU3ya/IM3alliu, TIyTH ee pellieHus;

YMeHuUsi:

- CO3[]aBaTh reOMeTpUYUeCKHe MOZe/IM AByMEPHBIX U TPEXMEPHBIX 00BEeKTOB

- BLIOMpaTh MO/Ie/I ONIMCAHUSI CIIeHbl, a[leKBaTHbIe PellaeMo 3a/jaue, 11e/Id ¥ YPOBHIO BU3ya/nu3aud

- KODDEeKTHO BBIOMPATh I[BETOBbIE MO/E/I, CHCTEMbI KOOD[WHAT, aJTOPUTMbI TIPE/ICTAaBI€HUS U
00paboTku rpaduecKUX JAHHBIX TIPH CO3/IaHUN M300paXkKeHUst

- UCTI0J/Ib30BaTh Pa3/IMUHbIE CUCTEMBI KOOPZMHAT JI/Isl OTTMCAHUS MOJie/iel rpauueckux 00beKTOB

- IPUMEHSATh Ha TMPaKTHKe CYIIeCTBYIOLIYe aJrOPUTMBI CO31aHusl M 00paboTKH n300parkeHUi

- YUUTBLIBATE 0COOEHHOCTH UCTIO/B3YeMOM rpauueckoi CUCTeMBI TIPY CO3/1aHUN U300pakeHn i

- BU3ya/M3WPOBAaTh KOMIBIOTEPHBIE MOJENW TUIOCKMX W TPeXMepHbIX W300pa’keHHH C TTOMOIIBIO
Pa3/TUUHBIX TIPOrPaMMHBIX CPEZICTB KOMITBFOTEPHOU TpadyKy v rpadguyeckux 6MOIMoTek

- IPaMOTHO BbIOMpAaTh ONTHMA/bHbIE METO/bI TIPe/CTaB/NeHusl rpadudeckoll WHbopPMaIyy, GopMarsl
IS XpaHeHUs U300parkeHus;

HABbIKU:

- ACTOJIb30BaHUs KOMMBbIOTEPHOU rpaduku A1 odopmiieHrst TIpe3eHTaLyid, pa3padoTKu rpaduyecKux
T10J1b30BaTe/IbCKUX UHTep(deiicoB
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- OTMCaHMsl M300pa)KeHH B pa3/TMUHbIX 1{BETOBBIX MOJIEJISIX

- CII0/Tb30BaHMs TeOMeTPHUeCKHX TIPUMHUTHBOB [I151 IOCTPOEHHs TpadruecKux Mozesiei

- IpUMeHeHUs] TeOMeTprUeCKUX NpeoOpa3oBaHUi MPH CO34AaHUH aHUMHPOBAHHBIX CLIEH

- ACTI0/Ib30BaHus rpaduueckoi onbmioreku OpenGL f/1s BU3yanu3anuy rpaduiecKkrix Mogerneit.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna KOMITBEIOTEPHASI TEOMETPUSA 1 IT'PA®UKA sBnsieTCsl JUCLUIUIMHON
o0s13aTe/IbHOM yacTu 6/10Ka 1 mporpamMMbl IOATOTOBKH 110 HarpassieHuto 09.03.02 UHpopmayuoHHbie
cucmembl U MEXHON02UU.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, BBEJJEHUE B MTHO®OPMAIIMOHHBIE TEXHOJ/IOT'YU, TH®OPMAIIMOHHBIE
TEXHOJIOI'MA ! ITPOI'PAMMMUWPOBAHMUE.

Cojep>kaHWe [UCLIUIUIMHBI ~ SIBJISIETCS  OCHOBOM /yia  ocBoeHuss jucuuiviiH: PA3PABOTKA
MHTEPAKTUBHBIX MY/IbTUMEJUHBIX TMMPUIO0KEHUM, PASPABOTKA
IMO/Tb30BATE/IbCKOI'O HWHTEP®ENCA, BBIIO/THEHUE M 3AIIUTA BBIITYCKHOM
KBAJTMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-1 — CriocobeH npUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MareMaTUuyeCcKoro aHanar3a U MoZle/IMPOBaHusl, TEOPeTUUEeCKOro U SKCIepUMeHTaIbHOI0 UCC/le/l0BaHus B
NpodeCCHOHAIBLHOM [1eSITeNTbHOCTH

¢ OIIK-2 — CniocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
MPOrpaMMHBIX CPeZCTB, B TOM YMC/Ie 0TeYeCTBEHHOT0 MPOU3BO/CTBA, ¥ UCII0/Ib30BaTh UX MPH pellleHur
3a/1au ripoeccroHanbHON JesiTe/IbHOCTH

¢ OIIK-3 — CriocobeH pelnarh CTaHAApTHLIE 3a/jauk MPodeCcCHoHANBHOM [eSTeIbHOCTH Ha OCHOBE
YHGbOPMALIMOHHOM 1 6ub/HorpaduuecKor Ky/IbTypbl C IPUMEHEeHHEM HHGOPMAaLIOHHO-
KOMMYHHKAL[IOHHBIX TEXHOJIOTUH 1 C Y4eTOM OCHOBHBIX TpeOOoBaHM MH(POPMALIOHHOH 6e301macHOCTH

¢ OIIK-5 — CrniocobeH UHCTa/I/IMPOBATh MPOrPAMMHOE U anrapaTHoe 00ecrieueHue st
WH(QOPMALIMOHHBIX M aBTOMaTU3WPOBAHHBIX CUCTEM

¢ OIIK-7 — Cnioco6eH 0CyIieCcTBAATH BEIOOP MIaTGOpPM ¥ MHCTPYMEHTAIBHBIX MPOrPaMMHO-aIapaTHBIX
CpeJiCTB /151 peanu3aliiy UH(GOPMaLMOHHBIX CUCTEM

o TIK-93 — CniocobeH reHepupOBaTh HOBbIE HEH [IJIS pellieHus 3aau [U(PPOBO IKOHOMUKH,
abCcTparvpoBaThCsi OT CTaHJAPTHBIX MOZeNe, TiepeCcTpanBaTh CI0KUBIINECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C 11e/TbI0 BEIPAOOTKH HOBBIX ONTHMAaJTbHBIX
aJrOpUTMOB

¢ [TK-94 — CrniocobeH K ympassieHHto nH$opMaLeli U JaHHBIMU, TIOMCKY UCTOUYHUKOB MH(OpMaLuK U
JlaHHBIX, BOCIIPUSATHIO, aHaJTM3Y, 3allOMUHAHUIO0 U Tlepefiade WHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TAaK)Ke C IOMOIIBI0 a/TOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/IUYHbIX UCTOYHHKOB
JJAHHBIMHU C 1je/1b10 3¢ QeKTUBHOIO MCII0/Ib30BaHMsI [I0/TyueHHOW MH(OpMaLUU AJIs pelleHus 3a/a4y



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-7
TIK-1.5

Pazpen 1. BBefieHne B KoMnbioTepHyio rpaguky. 1.1. Mecro u pone
KOMIbIOTEPHOW IrpadKu B COBPeMeHHBIX HH(POPMALIMOHHBIX TEXHOMOTHsX. 1.2.
OCHOBHBbI€e HarpaB/eHHs KOMITbIOTEPHOH rpadMKu: BU3yanu3anus, 06paboTka,
pacriosHaBaHue rpaduueckoit uapopmarmn. 1.3. Cepsl IpUMeHeHHst
KOMITbIOTepHOH rpaduki. 1.4. Bu/ibl KOMITbIOTepHOH rpadyKu: pacTposas,
BeKTOpHasl U (pakranbHas. 1.5. Knaccudukaims u 0630p rpaduueckux cucrem. 1.6.
AmnmnapartHele ¥ IPOrpaMMHbIe Cpe/ICTBa BU3yan3alyy rpaduueckoi nH$opMaryn.

16

10

Paspen 2. Texauueckue cpefcTBa KOMNbIOTepHO# rpaduku. 2.1. Jucnieu:
pactpoBble U BektopHble, CRT 1 LCD-MoHUTOPBI, 3d-MOHHUTOPSL. 2.2. BHerHne
ycTpoiicTBa rpajuueckoro BBOZ|a-BbIBO/IA: MJIOTTEPBI, IIPUHTEPbI, CKaHephI. 2.3.
Du3MUecKre MPUHLUITLI CO3/JaHKs U300paKeHHs /sl PaCTPOBOTO rpahuyeckoro
MOHUTOpA: pereHeparys u306pakeHus, pa3BepTka, Oydep kazpa, HOCTpOUHOe
ckaHupoBanue. 2.4. ['paduueckue mpoLieccopbl, annaparHasi peaan3aLiis
rpaduueckux GpyHKLMit. 2.5. TToHsTHe KOHBelepa BBOZ|a U BbIBO/IA rpadruecKoit
uHbOpMaLHK.

14

10

10 5

Paspen 3. OcuoBbl Teopuu HBeta. 3.1. 3akoHbI KOOpUMeTpUH. 3.2. []BeToBbIe
mogenu. 3.3. LiBetoBble nanutpsl. 3.4. LipeToBble npodum. CUcTeMbl CKBO3HOTO
KOHTPO/JIA LiBeTa.

16

10

10 15

Paspen 4. I'eomerpuueckoe MmofenupoBanue. 4.1. CucreMb! KOOPJMHAT,
[pUMeHsieMble B MALIUHHO rpaduke. 4.2. Criocobbl OMHUCAHKS TeOMETPUUECKHX
06beKTOoB. 4.3. OZIHOpOAHBIE KOOPAWHATBL. AQdHUHHBIE TPeobpa3oBaHUs KOOPJMHAT.
4.4. BeKTOpHOe TIpe/icTaB/IeHHe rpadudeckoi HHpOPMALMK: MO/ NPSIMON TUHHH,
OKPY’KHOCTH, 9/IUTUIICA; CI/IaiHBI ¥ KpUBbIe Be3be; MOIMIoHbL.

25

16

15 15

Paspen 5. Busyanusanuu rpaduyeckoii mudopmanumu. 5.1. Busyanusarums
PacTpoBbIX H306paKEHHIA: METO/bI PACTPUPOBAHHST; METO/bI YJIyYLlIeHHsI PACTPOBBIX
n306pakeHHi - aHTHA/IAN3KHT, JU3epHHT. 5.2. Busyanmsanus BeKTOPHBIX
n300pakeHHii: MeTo/ibl rpadruecKoro BbIBOAA (Uryp; HHKPEMEHTHbIE a/ITOPHUTMBI.
5.3. 3agiaua rpagruecKoro BbIBOAA (Uryp, aArOPUTMBbI 3aKpallUBaHHsI.

26

10

16

15 15

Paspen 6. MeTtoab! pe/CTaB/IeHNsI TPeXMEPHBIX H300paxkeHuit. Mopenn
onucaHusi noBepxHocreii. 6.1. [TonsTue rpaduueckoro koHBelepa. 6.2.
AHanuTH4ecKast Mofesnb. 6.3. BekTopHas monmroHansHast Moziesib. 6.4. BokcenbHast
Mozernb. 6.5. PaBHOMepHasi ceTKa; HepaBHOMepHasi CeTKa; 1pe/iCTaB/ieHre
TIOBEPXHOCTH M30/IMHUSIMH.

30

14

10

16

15 20

Paszpen 7. Busyanu3anusi TpexMepHbIX H300pakeHuid. 7.1. MeToapt
MPOeLIMPOBaHUs, BU/IbI POEKLHiL. 7.2. YPOBHU BH3ya/lu3aLMy TPeXMepHbIX
n306pakeHHii: KapKacHasi BU3ya/u3alys; okas C y/jaaeHHeM HeBUJUMBIX TOueK 1
JIMHUI; 3aKpallleHHble N300pakeHNsT; CO3laHKe peaTUCTHYHbIX H300pakeHNH. 7.3.
Knaccudukanust anroputMoB rpaMueckoro BbIBO/a B 3aBUCUMOCTH OT YPOBHS
BU3ya/nM3alyu. 7.4. ANTOPUTMBI yaneHus U oTceyeHusl. 7.5. Mogzien oTpaxkeHUs1 U
TIpe/IOMJIeHHsI CBeTa U a/rOPUTMBbI 3aKpallBaHUs HA OCHOBE 3TUX MOZie/eii: MeToZ,
T'ypo, metog ©0oHra, MeTOABI NPSIMOiA ¥ 06pPAaTHOM TPaCcCHPOBKH syueid. 7.6. [lonsTie
TEKCTYPbI, METO/IbI CO3/IaHHs U HaJIOXKEHUS TEKCTYP.

32

16

10

16

15 10

Pa3pen 8. ®pakranbHas rpaduka. 8.1. [Tonstre o pakranax, CBOHCTBA
(paxrasnos, npuMeHeHte (paKTanbHbIX 3aKOHOMEPHOCTeH /1Sl Co3/.aHHs
nsobpaxkenuid. 8.2. Knaccuduxauus ¢paxranbHbix anroputmos. 8.3. TIpumepst
(hpaKTaIbHBIX aITOPUTMOB: aITOPUTMUYECKHE (paKTaslbl, FeOMeTpHuecKre
¢pakranel u IFS-¢pakTansl.

10

Paspen 9. CoBpeMeHHBIe TeH/|eHIIUH Pa3BHTHS KOMNbIOTepHOH rpadukm. 9.1.
CoBepIIIeHCTBOBaHHE TEXHOJIOTHI CO3/jaHHMs arnmaparHoro obecrievenust. 9.2. HoBbie
MeTozbl ¥ anropuT™bl. 9.3. TTepCrieKTUBbI Pa3BUTHsI IPOrPAMMHOIO 06ecrieueHus.

11

10

Bcero 3a 5 cemecTp

180

68

34

34

112

100 100

Bcero no gucHunInHe

180

68

34

34

112

100 100

3.2. Ay[UTOPHBIN IPAKTUKYM

Homep u HauMeHOBaHMe pa3jesa

JUCHUILUTHHBI

Tema MPAKTHYE€CKOIr'0 3dHATHUA

Oo0nem,

ayp.
JacoB

Pasgen 1. Beenenue B
KOMIbIOTEPHYO TPauKy.

TpOrpaMMmbl

OpenGL: nmogkmtoueHre 6UOIUOTEK; KOHTEKCT
YCTPOWCTBA, KOHTEKCT BOCTIPOU3BEIEHUS; OOIIUM BU/,

Paszpen 2. Texuuueckue cpefcrea
KOMIbIOTEPHOH rpaduKy.

TpOrpaMMmbl

OpenGL: nogkmtoueHre 6UOIUOTEK; KOHTEKCT
YCTPOWCTBA, KOHTEKCT BOCTIPOU3BEIEHUS; OOIIUM BU/,

Paspen 3. OcHOBBI TeOpUM 11BETA.

ITpumutueel OpenGL, 0CHOBHBIe IIpHEMBI TOCTPOEHUS
IByMepHBIX 00BEKTOB

Pazpen 4. T'eomeTpuyeckoe

ITpumutyeel OpenGL, 0CHOBHBIe IIpHeMbI ITIOCTPOEHUS

7
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MO/le/TUpOBaHUe. IByMepHBIX 00LEKTOB
5 Paspen 5. Busyanusanuu Vcrionp30BaHre MacCUBOB BepivH. [Ipeobpa3oBanus 4
rpadryeckoit nHMOpMAaLIUK. KOOpJMHAT
6 Paszen 6. Metozel npejcTapiedus |IpexMepHble noctpoenus. bydep riybuHsl. Bujosble 4
TPEXMEDHBIX U300pa>KeHUH. napametpsl. [lapanenbHas v nepcrieKTUBHas IPOeKLUY
7 Mogenu onvcaHust HOBerHOCTeﬁ. KBaApI/IK—OG”beKTLI. KaMepa 6
8 OcgeleHne 4
Paszien 7. Busyanusars TeKCTypm; peKUMbI QHIBTPaLU, PeKUMBI
9 |TpexmepHBIX H30GpaKeHHiL. B3aUMOJEMCTBUS TEKCTYPhI C HaK/1aJblBaeMbIM 6
00BEKTOM, aBTOMaTHUeCKast TeHepariys TEKCTYPHBIX
KOOpAUHAT
Bcero 3a 5 cemecTp 34
3.3. CamocrosiTensHas padora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHUe pa3je/a Oomnem,
Cojep)xaHue yueGHOro 3aJaHus
n/n JUCLIUNIUHBI 4acoB
1 ITogroToBKa K npakTUyecKoMy 3aHATUIO 1 2
Paspen 1. BBesjeHre B KOMIIBIOTEPHYO
2 |rpaduxy CamMocTosTe/bHOE U3yyeHUe JUAAKTUUe CKUX 8
eaunun 1.1-1.6
3 CamMocTosTeIbHOe U3y4YeHUe JUAaKTUUe CKUX 8
Paszpen 2. Texunueckue cpefcrea equHul] 2.1-2.5
4 KOMITBIOTEPHOU TpaduKy. OdopmiieHne oTueTa K MpakKTUYeCKOMY 9
3aHATUIO 1
5 CamMocCTosTe/IbHOe U3yUyeHue UaKTUUeCKUX 6
Pa3zpen 3. OcHOBBI TeOpUM 1]BETA. equnwmi] 3.1-3.4
6 [ToaroToBKa K MPaKTHYeCKOMY 3aHSITHIO 2 4
7 CamocTosTebHOe U3yyeHUe JUAAKTUUe CKUX 8
equHul 4.1-4.4
8 OdopmiieHne oTueTa K MPaKTUYeCKOMY 4
Pa3pen 4. 'eomeTpryeckoe MoJeMpOBaHUE. |3aHATUIO 2
BeirosiHeHue 1-ro 3Tana KypcoBOM paboThI:
9 pa3paboTKa 3CKHU3a CIieHbI, IPUEMOB 4
yTpaBeHus1 00bEeKTaMH.
10 CamMocTosTe/IbHOe U3y4YeHue JUAaKTUUe CKUX 10
eauHuL 5.1-5.3
1 Pazgen 5. Busyanu3saiuuy rpaduyeckoi [ToaroTroBKa K MpakTH4YeCKOMY 3aHSITHIO 3, 4
nH(pOopMaLHy. odopmieHre OTUETA
12 BrinonHenue 1-ro sTana KypcoBoi pabOThI: ’
HarnvcaHue NporpaMMHOrO KoZa.
13 CamMocTosTebHOe U3yyeHue JUAAKTUUe CKUX 8
equHu] 6.1-6.5
Pa3zpnen 6. MeTtoabl ripeicTaBieHUs
. IToaroToBKa K MpakTHYeCKOMY 3aHSITUIO 4,
14  |TpexmepHBIX n300parkeHHH. Mojenu 4
. odopmieHUe OTUeTa
OMNMCaHUS TOBEPXHOCTEM.
15 [ToaroToBKa K MpakTHYeCKOMY 3aHSITUIO 5, 4
odopmieHUe OTUeTa
16 CamMocTosTe/IbHOe U3yYeHUe JUAAKTUUe CKUX 6
eauHuL 7.1-7.6
17 [ToaroroBka K IpakTU4yeCKOMY 3aHATHUIO 6, 7
odopmMiieHre oTUeTa
Paspen 7. Busyanusanys TpexMepHbIX o 7
18  |m3o6parenuii. OJrOTOBKA K IMPAaKTUYeCKOMY 3aHITHUIO 7, 4
odopmieHre OTUETA
BrimnoiHeHre 2-ro 3Tarna KypcoBoi pabotsl: 3d-
19 MO/leJIMpOBaHue ClieHbl, Har1caHue 4
MPOrpaMMHOIr0 Koza
20 Pa3nen 8. dpakranbHas rpaduka. CamocTosTe/TbHOe U3yueHue TUaKTHueCKUX 4
equnui] 8.1-8.3
21 BrimonHeHue 3-ro 3Tarna KypcoBoi pabOThI: 4
OCBellleHNe, TeKCTYPbl, HalicaHue
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MPOrpaMMHOI0 Kofia
2 CaMocTosITe/IbHOE H3y4yeHue AUaKTHyeCKHUX 6
Paszen 9. CoBpeMeHHbIe TeH/|eHLUH eAnHuL 9.1-9.3
23 |pa3BUTHS KOMIIbIOTEPHOU rpaduKy. OdopmieHne KypcoBoi paboTheI 3
24 IMoaroToBka K 3amuTe KypcoBoii paboThk! 1
Bcero 3a 5 cemecTp 112

3.4. KypcoBas pafora

IMEPUO[,
NCIIO/IHEHUSA | IVTAHUPYEMOE
COAEPKAHUE STAIA (Hepenu BPEMH (uac)
ceMmecTpa)
Oran 1. Pa3paboTKa 3CKH3a CLIEHBI, TIPUEMOB yIPaB/I€HHUS 4.7 6
00BeKTaMU; HanMCaHKe TIPOrPaMMHOTO KO/ia
Jrar 2. 3d-MoenvpoBaHue ClieHbl, HarMcaHe MPOrpaMMHOTO 8-12 4
Koz a
Oran 3. OcBelljeHYe, TEKCTYPbI, HalTMCaHKe MPOrPaMMHOI0 KoZa 13-15 4
Otan 4. OdopmieHne KypcoBoii paboTsl. [10AroToBKa K 3amjure 16-17 4
KYPCOBOM paboThI
Bcero 3a 5 cemecTp 18

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6|7 8 910 11 12 [13/14) 15 |16 17
Otu. o | | OTu. 1o Otu. no Ortu. o | Otu. o OTu. o KP, Tecr,
> 13 13 AP 13 AP I3 I3 13 AP aud. 3au.

YcnoBHbIe 0003HaYEHMS:
TP — nuarHocThyeckasi pabora;

Tect — TecrT;
KP — kypcoBas pabora;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e HMArHOCTUYECKas paboTa;
* OTYET O MPAKTHUECKOMY 33/]aHHIO;
* TeCT;

e KypcoBas paboTa.

ITpomMesKyTouHasi arTecTanus IPOBOAXUTCS B opMax:

e uddepeHIMPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. bopeckos, E. B. [ITukus. . OcHOBBI KOMITbIOTEepHOM rpadmku. Mocksa: FOpaiit, 2020, 351. pec.

2. E. A. CHwxko. . KomnbtorepHas reometpusi 1 rpadmka. CII6.6I'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2005, a51. pec.

3. E. A. Cawxkko, H. B. ®nepoga, A. B. BopoHnijos. . [TporpamMMrpoBaHiie KOMITbIOTepHOU rpaduku C
rcrosb3oBanrueM oubnmuoreku OpenGL. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2006, 223 3K3.

4. E. A. Cawxkko, H. B. ®nepoea, A. B. BopoHnios. . [IporpaMmmupoBaHrie KOMIIbIOTEPHOM rpadyKu C
ucrionb3oBanueM 6ubmoreku OpenGL. CITI6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2006, 351. pec.

5. E. B. llukuH, A. B. Bopeckos. . KomnbtorepHast rpaduka. [Tomvronansnbie mogeny. M.: IVAJIOT -
MU®U, 2005, 19 sk3.

6. 1. A. Po3eHcoH. . OcHOBbI TeopuM au3aiiHa. CI16.: ITutep, 2010, 8 3k3.

. K. B. IToctHoB. . KomribtotepHas rpaduka. Mockea: MUCH, 2012, 3n1. pec.

8. T. A. biiuHoBa, B. H. TTopes. . KommneroTepHas rpadvika. Kues: FOnnop, 2006, 67 3k3.

~J

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://www.intuit.ru — HarmonaneHbiii OTKpeITEIN YHUBepcuteT "MHTYUT" | BecruiatHoe
obpa3oBaHue;
2. https://rsdn.org/article/opengl/ogltut2.xml — I'paduueckas 6ubmoreka OpenGL;
3. https://e.Janbook.com/ — 3BC JlaHs;
4. https://ibooks.ru/ — 3BC AOyKc.py - 3T0 60/b1110# BEIOOD aKTyanbHOMW JTUTEPATyPhI AJIs Balliei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;
. http://www.tnt-ebook.rt/ — TNT-EBOOK - D51eKTpoHHO-010/1M0TeuHast CUCTEMa,;
6. http:/library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6udbmroreka BI'TY «BOEHMEX» um. [].®.
YCTUHORBA;
. https://urait.ru/ — I'maBHast — O6pa3oBaresbHas Tuiatgopma FOpaiit. [yt By30B U CCy30B.;
8. http://www.webmascon.com/archive/topic.asp?id=10 — ApxXUB BBITIyCKOB IO KaTeropusim - ApXus -
Webmascon.

Ul

~

CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.

5.5. ITporpamMmmHOe obecrieueHue:

1. Bloodshed Dev-C++;

2. Code::Blocks;

3. Microsoft Visual Studio Community;
4. OpenOffice.org 3.0.
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5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.

11



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Bloodshed Dev-C++;

2. Code::Blocks;

3. Microsoft Visual Studio Community;
4. OpenOffice.org 3.0.

6.3. IIpouee:

1. pabouee MeCTO Mperno/aBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHASI TEOMETPUSI U TPAOUKA

AnHoTanusa paboueii nporpaMMsl

Ouctuinia KOMIIBFOTEPHASI TEOMETPUSI W TPA®UKA sBaseTcss  AUCLIUILIMHOU
obsa3arenbHONH uacTu O0Ka 1 mporpaMMbl TOATOTOBKM 10 HarpaeieHuto 09.03.02 HHgopmayuoHHble
cucmembl U mexHoao2uu. JuciuriiHa peanu3yetcss Ha Qakynbrete O EcrectBeHHOHayuHbli BI'TY
"BOEHMEX" um. [].®. YcruHoBa Kadenpoit O7 MHbopMaliioHHbIe CHUCTEMBI U TTPOTPaMMHast MH>KeHepHsl.

JucuunivHa HallesleHa Ha (popMHpOBaHKe KomMnemeHyuli:
OIIK-7 CriocobeH oCyIeCTB/ATh BbIOOP I1aTopM M MHCTPYMEHTAbHBIX ITPOrpaMMHO-arapaTHbIX CPeJiCTB
JJ1s1 peany3aliid MH(OPMAaLMOHHbIX CHUCTEM;
[1IK-1.5 CnocobeH mTpoBOAWTH aHamu3 TpeboBaHMK K pa3paboTke WH(OPMAIMOHHBIX CHUCTEM M UX
KOMITOHEHTOB, BBITIOJIHATE PabOTBI MO B3aUMOJEWCTBUIO C 3aKa3uMKOM M JIPYTMIMH 3aWHTepeCOBaHHBIMU
CTOPOHAMM TIPOEKTa, BBITIO/HATH pabOThI 10 TIPOEKTHPOBAHUIO TIPOrPaMMHOT0 obecrniedeHus ¥ TpaduyeckoMy
[v3aliHy TI0/b30BaTe/IbCKUX UHTepdeiicoB MHPOPMAL[MOHHBIX CUCTEM.

Co,qepx(aHHe AUCHUTTJIMHBI OXBATBIBAET KPYT' BOIIPOCOB, CBA3dHHLIX C IIPUMEHEHHNEM KOMHLIOTepHOi/JI FpaClJI/IKI/I
npu pa3pa60TKe MNporpaMMHBIX CHCTEM, T[MOCTPOEHHEM W HCII0JIb30BdHHUEM Tre€OMeTPpHUYECKHX MOAEHEﬁ B
3aJa4ax rpa(’queCKoro U UMUTAIJUOHHOT'O MO e/IMPOBaHUA, BU3yad/IM3allviu.

[TporpamMmoii AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoIie BH/bI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
e JMarHocTuyeckas pabora;
e OTUYeT M0 MPaKTUUeCKOMY 3a/|aHHI0;
* TeCT;
e Kypcosas paboTa.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI JUCLMIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpaMMoW JUCIUMJIHHEL
TIpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATUs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHast pabora
ctypenTa (112 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHASI TEOMETPUSI U TPAOUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBasgeT 180 4., U3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI

PexkomMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. BBegeHne B KOMObIOTEPHYI0 rpaduKy.

IToaroroBka K rpakThueCKOMy
3aHATHIO 1

K. B. ITocTtHOB. . KomnibloTepHast rpaduka: Mockga:
MUCH, 2012 (1, 10)
E. A. CHwxKko. . KommibioTepHasi reoMeTpusi U rpaduka:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005
(nekuuu 1, 2)

CamocTosiTe/IbHOE U3yuyeHne
nupaktruueckux eqraui] 1.1-1.6

E. A. CHuxko, H. B. ®@neposa, A. B. BopoHL0B. .
[TporpaMmmupoBaHue KOMITBIOTEPHOU TpaduKu C
ucronb3oBanreM bubmorekn OpenGL: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2006 (JIP 1)

A. B. bopeckos, E. B. I1Iukut. . OCHOBBI KOMITbIOTEPHOM
rpaduku: Mocksa: FOpaiit, 2020 (1, 10)

Wroro no pa3geny 1

10

Pa3gen 2. Texunueckne cpeJiCTBa KOMIBIOTEPHOH rpaduku.

CamocrosTe/IbHOE U3yUYeHue
JUJaKTUUeCcKUx egunul 2.1-2.5

E. A. CHwxko. . KommisroTepHasi reomeTpusi ¥ rpadyka:
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2005
(ekuus 3)

K. B. ITocTtHOB. . KommibioTepHast rpaduka: Mockga:
MUCH, 2012 (9, 12)

Odopmienue oTuera K
MPAaKTUYECKOMY 3aHSTHIO 1

A. B. Bopeckos, E. B. IlIukuH. . OCHOBbI KOMIBIOTEPHOM
rpaduxu: Mockga: FOpaiiT, 2020 (9, 10, 12)

E. A. Cauxko, H. B. ®@neposa, A. B. BopoHL0B. .
[TporpaMmmupoBaHue KOMITBIOTEPHOU TpaduKu C
ucrons3oBanveM bubmorekn OpenGL: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2006 (JIP 1)

Urtoro no pa3geny 2

10

Paszpgesn 3. OcHOBBI Teopum BeTa.

CamocTosTebHOE U3yUeHMe
IUAaKTUUecKuX eaunui] 3.1-3.4

A. B. bopeckos, E. B. [lIukut. . OCHOBBI KOMITbIOTEPHOU
rpaduku: Mockga: FOpaiit, 2020 (3, 10, 13)
K. B. IToctHOB. . KommnbrotepHas rpaduka: Mocksa:
MUCH, 2012 (6)
W. A. PozeHcoH. . OcHOBBI Teopuu Au3aiina: CII0.: ITutep,
2010 (1-2)

[ToaroToBka K NpakThyecKoMy
3QHSATHIO 2

E. A. CHwxkko. . KommibioTepHasi reoMeTpus U rpaduka:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005
(nekiuu 3-10)

E. A. CHuxko, H. B. ®@neposa, A. B. BopoHL0B. .
ITporpamMmmupoBaHue KOMITBIOTEPHOU TpaduKu C
ucronb3oBanreM bubmorekn OpenGL: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2006 (JIP 2)

Uroro no pa3geny 3

10

14
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Paspen 4. 'eomeTprueckoe Moje/iMpoBaHue.

CamMocrTosiTe/ibHOE HU3ydyeHue

K. B. ITocTtHOB. . KommibioTepHast rpaduka: Mockga:

MUCH, 2012 (2) 8
AMAAKTHYECKUX equnnL 4.1-4.4 | E A Cripkko. . KOMIIbrOTepHast reoMeTpusi 1 rpaduka:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005
Odopmienue oTueTa K (mexrmu 7-10) )
MPaKTHYECKOMY 3aHSITHIO 2 A. B. bopeckos, E. B. H_[I/IKI/IH; . OCHOBBI KOMIIBKOTEPHOUN 4
rpaduku: Mockga: FOpaiit, 2020 (4, 6, 10, 13)
E. B. IllukuH, A. B. bopeckos. . KommbiorepHast rpaduka.
[Tonuronanensle mogenu: M.: JUAJIOI'-MU®U, 2005 (1-
BbIl'IOJ'IHEHI/IE 1-ro sramna 4)
KypcoBoii pabotbi: paspabotka E. A. CHuxko, H. B. ®neposa, A. B. BopoHLOB. . 4
ICKH3a CHEHDI, PUEMOB ITporpamMmmupoBaHUe KOMITBIOTEPHOU TpaduKu C
ypaBJieHys o6bexTamy. rcnosb3oBanueM oubnmuoreku OpenGL: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2006 (JIP 2)
Urtoro no pa3peny 4 16
Pazpaesn 5. Busyanusanuu rpaduyeckoit nHGpopMauu.
T. A. biiutoga, B. H. TTopes. . KommbioTepHast Tpaduka:
CamocrosTenbHOe U3yuyeHre Kues: FOnnop, 2006 (3, 4) 10
AMIAKTHYeCKUX euHHI 5.1-5.3 K. B. IToctHOB. . KommnbrotepHas rpaduka: Mocksa:
MUCH, 2012 (4)
E. A. CHuwxko. . KommibioTepHasi reoMeTpusi U rpaduka:
TIoAroToBKa K MpaKkTHeCKoMy CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005 4
3aHATHIO 3, ohopMIIeHHe OTUeTa
(mextum 6-11)
A. B. bopeckos, E. B. IIIukuH. . OCHOBBI KOMITbIOTEPHOU
rpaduku: Mocksa: FOpaiit, 2020 (7, 10, 13)
Beirnonsenue 1-ro srana E. A. Cawxkko, H. B. ®neposa, A. B. BopoHIioB. .
KypCOBO#i paboTbI: HarUCaHue [IporpammupoBaHue KOMITbIOTEPHOU rpamKy C 2
NpOrpaMmMHOI0 KoJAa. rcnosb3oBaHueM oubnmuoreku OpenGL: CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHosa, 2006 (JIP 3)
Wroro no pa3geny 5 16

Pazgen 6. MeTo/ibl TIpe/iCTaB/IeHUsI TPEXMEPHBIX H300pakeHHi. Mojie/i ONMMUCAHUS TOBEPXHOCTEH.

CamocTosiTe/IbHOE U3yuyeHne

K. B. ITocTtHOB. . KommibioTepHast rpaduka: Mockea:
MUCH, 2012 (7)

IUIAKTUUEeCKUX equHuI] 6.1-6.5 E. A. CHuxko, H. B. ®@neposa, A. B. BopoHL0B. . 8
[MporpaMmupoBaHue KOMIBbIOTEPHOU rpaduKy ¢
ucrons3oBanreM bubmoreku OpenGL: CIT0.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2006 (JIP 4, 5)
[ToaroToBKa K mpakTH4yeCcKOMY )
3aHATHIO 4, O(OpMIIeHHE oTYeTa T. A. biiutoga, B. H. TTopes. . KommbioTepHast Tpaduka: 4
Kues: FOnuop, 2006 (4, 5)
E. A. CHwxko. . KomribroTepHasi reomeTpusi ¥ rpadyka:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2005
[ToaroroBka K npakTuyeckoMy (nextyum 11-15) 4
3aHATHIO 5, opopmienvie otyeta A, B. Bopeckos, E. B. IlIukus. . OCHOBBI KOMITbIOTEPHOM
rpaduku: Mockga: FOpaiit, 2020 (5, 7)
Uroro no pa3peny 6 16
Paspen 7. Busyaim3anus TpexMepHbIX H300payKeHHI.
CamocTosiTesIbHOE M3yyeHue T. A. biiutoga, B. H. TTopes. . KomnbioTepHast Tpaduka: 6
JUaKTU4eCKUx egunul 7.1-7.6 Kues: FOnuop, 2006 (4-5)
ITo/roToBKa K MPaKTHYeCKOMY A. B. bopeckos, E. B. IIIukuH. . OCHOBbI KOMITbIOTEPHOMU 5
3aHATUIO 6, opopMIIeHHe OTUeTa rpauku: Mocksa: FOpaiit, 2020 (5-7)
TT0/irOTOBKA K MPAKTHUECKOMY K. B. ITocTtHOB. . KommibioTepHast rpaduka: Mockga:
3aHATUIO 7, opopM/ieHHe oTUeTa MUCH, 2012 (7-8) 4
T S —— E. A. CHwxkko. . KommbrotepHasi reoMeTpus U rpaduka: p
o . CII6.BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2005
KypCoBo# pabotsl: 3d-
MOZieJIMpOBaHre ClLieHbl (nexiym 15, 16)
HAITCAHe nporpaMMH;)ro Koza E. B. IllukuH, A. B. Bopeckos. . KommnbroTepHas rpaduka.
[MonuronansHbie Mogenu: M.: JIUAJIOT-MU®U, 2005 (4-
6)
E. A. CHuxko, H. B. ®neposa, A. B. BopoH1I0B. .
IIporpammupoBaHie KOMITbIOTEPHOU rpadmKu C
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ucronp3oBanreM 6ubmoreku OpenGL: CIT6.BT'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2006 (JIP 6, 7)

Wroro no pasgeny 7 16
Paspen 8. ®pakranbHas rpaduka.
CaMOoCTOsITe/IbHOE U3yUeHHe E. A. Camwxko. . KommbroTepHasi reomeTpusi v rpaduka: 4
JUJAaKTAUeCKUX eJUHUL] 8.1-8.3 CII6.BI'TY "BOEHMEX" um. ,ﬂ ®. Ycrunosa, 2005
(mexuus 13)
BHHOHHSHHe 3-ro sTama T. A. biunosa, B. H. IMopes. . KommnerotepHas rpaduka:
KypCOBOW pabOoThI: OCBeIleHHE, Kues: IOHuop, 2006 (3) 4
TEKCTYpBI, HallCaHKE K. B. TToctHOB. . KomribroTepHast rpadvika: Mockea:
MporpaMMHOI'0O KoZa MI/ICI/I, 2012 (5)
Wroro no pasgeny 8 8
Pa3pen 9. CoBpeMeHHbIe TeHAEHI[UH Pa3BUTHs KOMIIbIOTePHO rpaduku.
CaMOCTOSITe/IbHOE H3yUeHHe E. A. CHwxko. . KoMmriboTepHasi reomeTpusi ¥ rpadyka:
MAAKTHYeCKUX equHul 9.1-9.3 CII6.FI'TY "BOEHMEX" um. 1. ®. YctuHOBa, 2005 6
(nekuus 17)
Odopmiierrie KypcoBoii paboThI K. B. ITocTtHOB. . KommbioTepHas rpaduka: Mocksa: 3
N MUCH, 2012 (10)
TIoArOTOBKA K 3aliTe KyPCOBOH| A B EFopeckos, E. B. IIInKuH. . OCHOBbI KOMITbIOTEPHOJ 1
paboTsI rpaduku: Mocksa: FOpaiit, 2020 (7-8)
Wroro no pasgeny 9 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOMITBIOTEPHASI TEOMETPUSI I TPAOGUKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora

*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
e KypcoBas pabora;

* TECT;

e muddepeHITMPOBAHHLIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

OTueT 10 NPAaKTUYECKOMY 3aJaHUI0

AynuTOpHBIN MPAKTUKYM BKJIFOUAeT BBITIOHEHHUE U 3aIUTy 7 TIPAaKTHUeCKUX paboT.
3a/jaHus1 TPAKTUYeCKOM pabOoThI BLIMOJHSOTCS 110 MHAMBU/Ya/IbHBIM 3a/[aHHSIM B BLIUMCTUTEILHOM KJlacce Ha
KOMIIbIOTEpE € B T0C/Iel0BaTe/IbHOCTH, YKa3aHHOW B OMMCAaHUY TMPAKTHYeCKoW paboThl M MeTOgUUe CKIX
yKasaHusaX. IHaBUyaibHble BApUAHThI BbIAIOTCS TperiofiaBaTesieM 3apaHee U MpeJosiaranT UX
CaMOCTOsITe/IbHOE TIpe/jBapUTe/IbHOe pellleHUe CTYAeHTOM.
BrinosiHeHNe 3a/jaHU IpakTUUeCKUX paboT orjeHnBaeTcs 1o OanbHO-pedTUHIOBOM crucTeMe. MakcHMasibHast
cymMa 06a’iio 3a Bce mpakThyeckye pabotsl — 60 6asios.
BrInosiHeHHe ¥ 3aljiTa MpakTUYeCKUX paboT OLeHWBAeTCs CIeYIOLM 00pa3om.
* DOMBIIMI a1 BBICTAB/SETCS MPU YCJIOBUM CJauy pabOThI B CPOK, MEHBILNI — TIPU HapyLLIeHUH CPOKOB.
[MpakTueckue pabotsl 1 1 7 — ot 0 go 5 6anios:
4-5* GanoB — 3a/laHKe BBITIOJIHEHO BEPHO, 3aMeYaHuii 1o 0(hOPMJIEHHIO OTUeTa HeT;
2-3 basia — 3aziaHye BBITTOJIHEHO, UMEIOTCS 3aMeUaHHsI 10 KaueCTBY ITPOrPaMMHOI0 KOZja ¥ OTUETa;
1 6asn — 3azaHKe BBITIOJTHEHO, OTUET OTCYTCTBYET;
0 6anIoB — 3afilaHKe He BBITIOTHEHO.
ITpaktuueckue paboTsl 2-6 — ot 0 1010 Ganios:
9-10* 6anoB — BCe 3a7laHusl BLITIOJHEHBI BEPHO, pa3paboTaHHble anropuTMbl 3QQeKTHBHLI, 3aMeYaHuil 1o
0o opMIIEHHIO OTUEeTa HeT;
7-8 6asI0B — BCe 3a/jaHUs BHITIO/IHEHB! BEPHO, pa3paboTaHHbIe alrOpUTMbI 3(h(heKTUBHBL,ECTh He3HAUHTeTbHbIe
He/l04eThl WM MOrPelHOCTY B 0()OPMJIEHHH OTYeTa;
5-6 6asI0B — BCe 3a/jaHUs BBITIO/THEHBI, B I1e/I0M, BePHO, HO He BCe pa3paboTaHHbIe a/lTOPUTMBI
3¢ peKTHUBHBL,eCTh He3HAYNUTE/TbHbIE HeJ0YeThl /I MOTPeIIHOCTH B 0)OPMJIEHHH OTYeTa;
3-4 6anna — 6osblIas yacThb 3alaHU BBITIONIHEHA BEPHO, 110 OCTaIbHBIM UMEIOTCS CyILeCTBeHHbIe 3aMeuaHus;
1-2 6asina - BepHO BBITIOJIHEHA MeHbIIIast YacTh 3alaHuii paboThl, TPyObIe OMOKY B 0OPMIIEHHH OTUeTa;
0 6annoB — paboTa He IpefioCTaB/IeHa WU BCe 3a/laHNsl BBITIOJTHEHBI HEBEPHO.

KypcoBas pabora
OLleHKa, BbICTaB/IeHHAs 3a 3a/jJaHue, 3aBUCUT OT UCITIOIHEHHsI CLIeHbI, U UCTIO/Ihb30BaHHBIX B Hell Cpe/ICTB.
7151 BBITIONTHEHKS 3a/jaHusl HeoOX0IMMO CMO/Ie/TMPOBaTh YKa3aHHYIO0 B BapUaHTe ClieHy (hoTopeaniCcTUIHOCTD
He Tpebyetcs). OlieHKa, BBICTaB/sIeMas 3a 3aflaHue, 3aBUCUT OT UCITOJTHEHUSI CeHbI, ¥ UCTTO/Th30BAaHHBIX B HEH
CpeZCTB.
[TpumMepHbIe KpUTEPUH OIIeHKU 0TOOpakeHbI B CIeyIOIel Tab/miie:
Peanu3auys 6anbt
ba3oBasi ciieHa 6
AHvMaIus CLieHbl 2
OcgeliieHue 2
Marepuansi 2
TekcTypsl 2
Kamepa. YrnipaBneHuve kamepoi 2
OtpakeHus 3
Tenu 3
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ITpo3pauHocts 3

OO6111as peauCTUYHOCTD CIieHbI 000

OtuleHKa BLICTaB/ISIETCS C/IeyHOLIMM 00pa3om:
OtmuyHO 15-00

Xopomo 12-15

YnoBnaeTBopUTeNbHO 8-12

T'otoBast paboTa Zlo/bKHA OBbITE BHITIONHEHA C MCIoib30BaHKeM Oubmnoreku OpenGL. BapuaHT 3amanust
BBIOMPAETCS CTYZEHTOM I10 COIVIACOBAHMIO C TIPEro/iaBaTesieM.

[171s1 3a1UTHI KypCOBOM paboThI CTYAEHT AOJKeH MPedbsBUTh PA0OTOCTIOCOOHBIN TIPOEKT TPEXMePHOU CLieHbI B
3JIEKTPOHHOM BH/I€, TTOSICHUTENLHYIO 3alMCKY, 0hOPM/IEHHYIO B COOTBETCTBUM C TPeOOBAHUSIMHY,
TpebsIB/IIeEMBbIMHU K KYpCOBbIM pabotam B BI'TY «BOEHMEX». Ha 3aiure CTy[eHT Npe/CTaB/seT CBOH
MPOEKT U OTBEUYAET Ha BOTPOCHI TI0 BBITIOIHEHHOW paboTte. OlleHKa BBICTAB/SIETCS B COOTBETCTBUH C
yKa3aHHBIMHY BhIIIIe KPUTEPUSMH C YI€TOM KaueCTBa 0OpM/IeHHs TIOSICHUTeTbHOM 3aliCKA U Pe3y/ibTaToB
3aLUTBL.

OCHOBaHUAMM [I/1s1 CHKEHUS! OLIEHKU SIBJISTIOTCSL:

* HeOpe)kKHOe BLITTO/THEHHe,

* HU3KOe KaueCTBO 0(hOpMIIeHHsI TTIOSICHUTeTbHOM 3aITiCKH,

* HepalMOHAaJIbHbIE a/ITOPUTMbI aHUMaLMY U BU3yalv3aluy;

* HeIloJIHbIE OTBEThI Ha BOMPOCHI B MPOLIeCCe 3alLUTHI.

KypcoBasi paboTa He MOXKeT OBITB [IOMyIIeHa K 3allTe ¥ MOJJ/IeXKHUT 10paboTKe B CiIydae:

* OTCyTCTBUSI pabOTOCIIOCOOHOTO MPOEKTa,

* HEKOPPEKTHO BbINIOJIHEHHOTO MO/|e/TMPOBAHUS CLIEHB],

* HETO/IHOH peanu3aiyu (MeHee 8 6asioB),

* OTCYTCTBUS HEOOXOIUMBIX Pa3fie/ioB B MOSCHUTEILHOMN 3aIUCKe,

* OTCYTCTBUSA B MOSICHUTEILHOM 3aMiCcKe HeoOXoAUMOro rpaduueckoro MaTeprana,

Tect
Tect comep>xut 30 BOIPOCOB MO BCeM pa3fesiaM JUCLUTIAHBI.
Borpocs! kK Tecty pasmeniessl B Y MK AuCLATIIMHBI
90-100% - oTyiMyHO
75-90% - xopowo
60-75% - yiOBE€TBOPUTENBHO
<60% - TecT He TIpoi/ieH

JuddepennupoBaHHbIil 3aueT
7151 CTyZ1eHTOB, TJIAHOMEPHO U YCITeIIHO OCBOMBLIMX COZiep)KaHue yueOHOM JUCLIUTUTUHEI,
MpelyCMaTpPUBAETCS BO3MOKHOCTh 0)OpMIIeHHSI UTOTOBOM OL[eHKHU TI0 pe3yJsibTaTaM paboThl Ha OCHOBe 0asioB,
3apaboTaHHBIX B CEMECTPe, TIPH YCJIOBUM CBOEBPEMEHHOMH 3allIUThI KYPCOBOH paboThlI.
Oo6m1as cymma 6ainoB - 10 100 6a/10B, CK/Ia/ILIBAETCS U3 CJIEYIOMIUX YaCTeu:
IMuarHoctuueckue pabotsl 1-3 - 10 30 6anmos;
BoinosiHeHWe 3alaHui TpakKTUUecKux pabot — o 60 6asos;
[MoceraeMoCTh TEKLMOHHBIX 3aHATHH - 0 10 6anos.
ddepeHITMPOBAaHHbBIN 3aUeT M0 JUCLIUTIIMHE BBICTAB/IAETCS C/IeAYIOIIUM 00pa3oM:
MeHee 51 Oasia — He 3aUTeHO;
51-74 — 3auTeHO-y[J0B/IeTBOPUTE/IBEHO;
75-84 — 3auTeHO-X0POLLO;
85 u Gosee 6anIOB — 3aUTEHO-OTIMYHO
B cnydae Hecornacus c rpeJjiaraeMoi OLleHKOW CTYZeHTy NpeJoCTaB/sgeTcsl IpaBo MPONTHU YCTHOE
cobecefoBaHue 10 KOHTPOILHBIM BOMPOCAM JIUACLUATUIAHBI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B w =
KOHTAKTHOH | & m g = g %
a tdopme g8 = T
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E = JUAAKTHYECKHX eIHHHUI] &) o = 5wl S : .5 g E B
H mle | E|EE g8 % S E
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B R |E8|O2 [ n <2
= | al=
= = X =
o = o
Paspen 1. Beepenue B Order ro
3 5 AeIT = A 16 6 4 2 10 10 5 |mpakTHYeckomy
KOMIIBIOTePHYI0 rpaduky. 3aaHMI0
Pa3pen 2. Texunueckue OTueT 1o
3 5 |cpeacTBa KOMIIBIOTEPHOU 14 4 2 2 10 10 5 |mpakTHYeckomy
rpaduxm. 3a/laHuUI0
Paspen 3. OcHoBBI Teopuu Order ro
3 5 BeIT‘a ) P 16 6 4 2 10 10 | 15 |mpakTHUuecKoMy
a ) 3a/JaHUIO
Ortuet 1o
TpaKTHU4eCKOMY
3 5 Pa3pen 4. 'eomeTpuueckoe 75 9 5 4 16 15 | 15 ——
Mo/ie/THpOBaHMe. Kypcoas
pabota
Paspgesn 5. Busyanusanuu Order no
3 |5 AT 0. DU3Y 1 26| 10| 6 | 4 | 16 | 15 | 15 |mpakTuueckomy
rpaduueckoi nuagopmanmm.
3aJJaHUI0
Otuet 1o
Pa3zgen 6. Metoanl TPaKTAYe CKOMY
npejCcTaB/IeH!s TPeXMepPHbIX 3a/]aHUIo,
3 > u300pakenuii. Mopeu 30 | 14 4 10 16 15120 Kypcosas
ONMCAaHUsI MOBEPXHOCTEH. pabora,
Tect
Ortuer 1o
TPAKTUYECKOMY
3 | 5 [Pasaen’. Bmyamsamus o 32016 | 6 | 10 | 16 | 15 | 10 | 3agammo,
TPeXMEepPHbBIX H300pa)KEeHMIA.
Kypcogas
pabora
3 5 Pazpgen 8. ®pakranbHasn 10 2 2 0 8 5 10 Tect
rpajuka.
Pa3zpen 9. CoBpemeHHbIe
3 5 |TeHjeHIMU pa3BUTUA 11 1 1 0 10 5 5 Tect
KOMIBIOTEPHO# rpaduku.
Bcero 3a 5 cemecTp 180 | 68 | 34 | 34 | 112 | 100 | 100
Bcero nmo aucuIuinHe 180 | 68 | 34 34 112 | 100 | 100
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Onenounbie MaTrepuansl no gucuumiudie KOMIIBIOTEPHASA TEOMETPUS 1 TPAOUKA

OIIK-7 - CnocobeH ocyujecmeasamb ebl00p naamgopm u UHCMpyMeHmMa/abHbIX NPOPAMMHO-ANNAPAMHbBIX
cpedcme 0151 peaausayuu UHGOPMAYUOHHBIX cucmem

Ne 1l

Ne 2

Ne 3

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3aITUILINTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

K ocHOBHBIM HarpaB/ieHUsIM KOMITbFOTePHOM IpapKy OTHOCSTCS:
1. XpaHenue n306pakeHU
2. TTeyatb U3006pa>keHUI
3. Busyanu3aius u3o0paxeHui

4. ObpaboTKa N300parkeHUi
5. Pacrio3HaBaHme 300pakeHN

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
Kakomy ypoBHIO BU3ya/iM3aliuy COOTBETCTBYET OMMCAHHLIM Pe3y/bTaT 0ToOpakeHUs ?

1. M306pa>keHre MIOBEPXHOCTH COCTOUT U3 pebep. Bee pebpa BUHBI, KaK O/IM)KHUE, TaK U AabHUE

2. N306pakeHue mpeicTaB/isieT Co00i 3CKK3, Ha KOTOPOM OTOOpPaKeHbI TOIBKO BUIUMbIE C ITO3ULIMU
HabsroziaTesst pebpa v rpaHu

3. M300parkeHue BLIMISIIUT 00beMHBLIM, TPaHU MOJTMTOHATBEHON MOZEA UMEIOT Pa3Hyl0 MHTEHCUBHOCTD
1[BETA, B 3aBUCUMOCTH OT yT/Ia HabIo/IeHUS

4. Ha n300pa)keHHY MPUCYTCTBYIOT TEHH, 3aMETHA Pa3HUILa B MaTepHaiax 00beKTOB

A. 3aKkpallIBaHye C yUeTOM OCBellleHH s

b. mocTpoeHue peayMCTUUHBIX U300paskeHUM
B. nokas ¢ yzjaneHruemM HeBUAVMBIX JTMHUH

I'. KapkacHoe u300paXkeHue

[. cunysTHOe M300pakeHNe

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBHE MEX/Yy OMIMCAHUEM TEXHUKHU pebe(HOTO TEKCTYPHPOBAaHM U ee Ha3BaHUEM
1. [I1s1 KaXX/T0TO TIMKCeJIsi TOBEPXHOCTH BBITIONHSIETCS BBIUMC/IEHE OCBeILeHHs, UCXO/Is U3 3HauUeHW B
CriervajIbHOM KapTe BLICOT. L[BeT KaXkKI0ro TeKCesst orpe/ie/isieT BLICOTY COOTBETCTBYHOI[EN TOUKH

penbeda, 0o/bIlMe 3HAUEHMsT 03HAYAOT OOJIBIYIO BBICOTY HaJl UCXOAHOM IMOBEPXHOCTHIO, @ MEHBIIIHE,
COOTBETCTBEHHO, MEHBIIIYIO.

2. HOpMaJ’II/I B Ka)KAOﬁ TOUKeE MOBEPXHOCTHU TIO/THOCTBIO 3dMEHSAOTCA TIPY IMOMOILIH BbI60pKI/I nux
3HAUeHUI U3 CriequaJibHO HOAFOTOBHEHHOﬁ KapThbI HOpMaHEﬁ

3. SIBnsieTcst MeToZOM fIo0aB/eHust ieTajiell K TpeXMepHbIM 0ObekTam. [IpruMeHsieTcst uepHo-0ertast
TEKCTypa, 3HAUeHHsI KOTOPOI MCIIO/b3YFOTCS [IJIs OTIPEe/Ie/IeHUsT BLICOThI KXK/J0H TOUKHU MTOBEPXHOCTH
oOBekTa

A. Normal Mapping
b. Bump Mapping
B. Displacement Mapping

I'. Data Mapping
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Ne 4 TIpouwnTaiiTe TEeKCT, BbIOEpHTe MPaBHU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAOLIHE BEIOOD
OTBeTa

I'paduueckas undopmaiiyst Ha 3KkpaHe MoHuTopa I1K mpezcrapsercs B Bu/e:

1. cBeTOBOTO M300paXKEHUS
2. pacTpoBOro M300pa’keHusI
3. LIBETHOT'0 U300pa>keHust
4. BEKTOPHOI'0 U300pakKeHHsI

Ne 5 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

,Z[I/IEIHEBOH 1IBE€TOB, KOTOpBIﬁ MOXXeT OBLITh BOCIIpOM3Bel€H KaKUM-/TH00 YCTPOﬁCTBOM, Ha3bIBaAe€TCsA:

1. HacelmeHHOCTB
2. Ilepexop
3. LIBeToBOI1 0xXBaT
4. fIpkocTb

Ne 6 TIpouuTaiiTe TEKCT, BEIOEpUTE MTPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOIIE BEIOOD
oTBeTa

Bribepute cTPOKY, B KOTOPO# Mepeurc/ieHsl (opMaThl rpaduueckux (aiios:

. *.gif, *.jpg, *.png, *.tif
* txt, *.doc, *.rtf
*.exe, *.com

. *.wav, *.mp3, *.wma

AwnN

Ne 7 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O60CHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

Kakue u3 rnepeyrcjieHHbIX MO,I:[EJ'IEI‘/JI ABJIAKOTCA MOJe/IAMU OITMCaHUA HOBerHOCTeﬁ?

. BOKCeJIbHast
. BEKTOPHO-TIO/IMTOHA/TbHAs
. pacTpoBast

. PaBHOMepHasi CeTKa

. BEKTOpHasI

. AHAJIUTHYeCKast

AU WN =

Ne 8 HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBa}OHlI/Ie BbI60p
OTBETOB

Ykakute 0COOEHHOCTH [1eJI0BOM TpadrKu:

1. He6oJ1b1110€ KOJIMUECTBO 1[BETOB

2. OTHOCHTENTBHO TIPOCThIe POPMBI H300paXkKeHHUH
3. OCHOBHOE IpUMEHEHWE — BU3yaIu3aLys JaHHbIX
4. TIpeobnagaroT GoTOpeaTMCTUUHbIE U300payKEHUS

Ne 9 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh

PacrioniokyTe CMCcoOK MeTo0B UIBTPALMM TEKCTYD B TIOPsiJKe BO3pacTaHUsl BEIYMCIUTE/IBHOM
CJI0XKHOCTH:

1. Aau3orporHas GUIbTpaIus
2. bunuHeiiHasa ¢punsTpaLys
3. [NoToueyHasi BEIOOpKa

4. TpunuHeitHas GUILTPALIUS
Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

BoccraHoBuTe BepHYIO TTOC/Ie0BaTeILHOCTD OTlepalfyii Py 3aKpalliMBaHUM TOBEPXHOCTEM 110 METOAY
donra
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1. omipeienMUTh I[BET TOUKY C YUETOM OCBEIeHHOCTH

2. BBIYUCJIUTh KOODAUHATHI YCPeJHEHHBIX HOpMaJiell B BepIIMHAaX rPaHu
3.ompeJe/iuTh HOpMaU K MPUMBIKAIOIIUM IPaHsAM

4. BLIUMCATH MHTEPITO/IMPOBAaHHOE 3HaYeHre HOPMaJ/u B JAHHOU TOUKe TPaHU

5. BBIUHC/IUTD 3HaUeHWe UHTEHCHBHOCTHU 1jBeTa TOUYKKU

Ne 11 TTpouwnTaiiTe TEKCT U 3aIUIIIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

B uem coctout 3akoH JlambepTa OTpa’keHHs OT MaTOBOM MOBEPXHOCTH?

Ne 12 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

[Tpsimas 3afiaHa HesIBHBIM ypaBHeHHEeM 2x+3y-5=0.

Kak pacrnionioxxensl Touku A(-3; 2) u B(2; 3) oTHOCHTeNbHO 3TOM NpsMOii?

ITK-1.5 - CnocobeH npogodums aHaau3 mpeGoeaHuti K pazpabomke uH(OpMAYUOHHbIX cUCMeM U UX
KOMNOHEeHMO8, 8bINO/IHAMb pabombl N0 83aumMo0eticmeuio ¢ 3aKa34UKoM U opy2umu 3auHmepecoeaHHbIMU
CMOpPOHAMU NpoeKma, bINOAHAMb pabombl N0 NPOEKMUPOBAHUIO NPOZPAMMHO20 obecneyeHust u
2paduueckomy ou3satiHy no/1b308amenbCKUx UHMepgelicos UHGOPMayuUoHHbIX cucmem

Ne 1

Ne 2

Neo 4

Ne 5

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

OtHocuTensHO 60sTbILOH pa3mMep (aiiyioB SIBISETCS XapaKTepHOH 0COOeHHOCTHIO:

1. IenoBoii rpaduku

2. ®pakTanbHOl rpahuKu
3. PacTpogoti rpaduku

4. BekTopHo¥# rpaduku

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

3akpailiBaHUe TTIOBePXHOCTU 10 MeToAy ['ypo OCHOBBIBaeTCs:

1. Ha UHTepHOMALMY HOpMaJsiel PUMBIKAIOILUX TpaHeil

2. Ha VUHTEPIIOJSILIMY UHTeHCUBHOCTH OTPa)KeHHOTO CBeTa MPUMBIKAIOIIMX IrpaHei
3. Ha yCpeJHeHUH LIBeTOB MPUMBIKAIOIIHX IpaHei

4. Ha yBe/TMUEHUY YKCJ/Ia TIOJIMTOHAbHBIX TPaHel

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBLHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

Kakoii U3 TeCcTOB onpe/iesieHHsi OpUEeHTALMH TOUKM OTHOCHTE/ILHO MTOJIUTOHA 3aK/IHYaeTcsi B
BBIMYCKAaHUH M3 3TOM TOYKY B TIPOM3BOJILHOM HAIpaB/eHUH Jiyda U MOfiCYeTe YKC/Ia ero nepeceueHui C
pebpamu nosiuroHa?

1. T'abapuTHBIH TeCT
2. BoInyk/biii TeCT
3. JlyueBoli TecT

4. YroBoii TecT

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

B 118eToBOM Mozien CMY 0a30BbIMHM SIB/ISIFOTCSI 1[BETA:

. KpacHbIM
. )KeJIThbIH
. 3eJIeHbIH
. TONy0Ooit
. CUHUH

. TypIypHbII
. UEpHBIN

NOOUTR WN =

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O60CHOBbIBaIOLL]I/Ie Bb160p
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Ne 6

Ne 7

Ne 8

OTBETOB
YKa)KuTe BCe CBOMCTBA MepCIIeKTUBHOMN NPOeKLIUn:

. IPOELIMPOBAHHE Be/IETCS B HAMPAB/I€HUU 33/IaHHOTO BEKTOpa

. IPOELIMPOBAHHE BBIMOIHSETCS OTHOCUTE/TBHO 33JAHHOTO 1IeHTpa MPOeKIUN
. COXpaHseTCst Tlapasie/IbHOCTh MPSAMbIX

. OTHOCHUTCS K KJ1accy ahUHHBIX rpeobpa3oBaHui

. OTHOCHUTCSI K KJ1aCCy JIpOOHO-paIioHa/IbHBIX ITpeobpa3oBaHui

U WN R

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD

OTBETOB
Ykakute 0C06€HHOCTH UHKPEMEHTHBIX aJITOPUTMOB:
1. UCTIOJTB3YHOTCS TOTBKO 1[eIOUNCI/IEHHBIE OTIePAI[H C/IOXKEHUS U BEIUUTaHUS
2. UCTIONB3YIOTCS TOJBKO apuhMeTUUeCKHe OTepaliiy CII0KEHUS], BEIUUTaHUS, YMHOXEHUS U
JieneHust
3. KOOpJJUHATHI COCEJHUX TTUKCE/IOB BBIUMC/ISIFOTCS TI0C/IeA0BaTe/BHO, TyTeM A00aBIeHusI
TIpUpaIieHru KOOpAWHAT
4. KOOp/IUHATBHI KaXK/TOW TOUKH BBIUMC/ISTIOTCS TIyTEM pacueTa 1o GopMmyJsie, Orpe/e/isSiolei
ypaBHEHHEe JTMHUH

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
711 yKa3aHHBIX 1IBETOBBIX MOjje/iel YKaXKUTe UX TUI

1. RGB
2.CMY
3. HSB

4. L*a*b*

A. agauTHBHas

b. unTynuTHBHasA

B. mogenb-nocpeHUK
I'. onucarenvHas

[. cy6TpakTHBHas
[TpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

YcraHoBHUTe COOTBETCTBHE MeK/ly HalpaB/jeHHeM KOMITbIOTEPHOH rpavK U CXeMOH, OTpaykaroLen

CyTb 3TOrO HallpaB/leHUst
1. Bu3yanumsanus
2. obpaboTka

3. pacrio3HaBaHUe

A. u3obpaxkeHue -> Mofie/b
B. Mozens -> nu3o00pakeHune
B. usobpakeHue -> n300pa>keHUe

I'. Mmogens -> Mojesb
[IpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETLHOCTD
OnuiuTe OOIIMIA arOPUTM Ha/IOXKeHUs TEKCTYP (YKaXKUTEe BEPHYIO TTOC/Ie/I0BATETLHOCTD
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TepPeurCIeHHbIX 3TaroB):

1. BHIOpaTh pe’KUM Hasl0XKeHHsI TEKCTYPbI

2. cOo37aThb MACCHB [Ji51 XpaHEeHHs TeKCTYPhI

3. 3aMO/THUTH MacCHB TEKCTYpPbI

4. yCTaHOBUTH COOTBETCTBHE KOOPAWHAT 00beKTa U TEKCTYPHBIX KOOPAUHAT

5. 3a/1aTh MMTapaMeTpbl PUILTPALINU TEKCTYPHI
Ne 10 IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/JOBAaTeTHHOCTD

BoccTaHoBHTe BEpHYIO MOC/IeI0BATEIBHOCTD OTepariuii MpH 3aKpalliMBaHUU TIOJIUTOHA C TIOMOIIBI0
ajiroputMa OrpoHa:

1. anst y oT ymin g0 ymax ¢ marom 1

2. BbIBeCTU FOPU30HTA/IbHBIE OTPE3KU MeXK/Y NTapHbIMU 3HAUeHUSMHU X

3. OTCOPTUPOBaTh MaCCUB I10 BO3paCTaHUIO

4. HaliT KOOP/IMHATHI X TOYEK TepeceyeHusi TOPU30HTAIHN y ¢ peOpaMu MOMTOHa, 3aricaTh B MacCHB

5. cpeiy KOOpAWHAT BePLIWH M0JMTOHa HAUTH MUHKMMalbHOE U MaKCUMasbHOe 3HaueHusl Y
Ne 11 TTpouwnTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBINA OTBET
UTo MOXKHO CKa3aTh O B3aMHOM PacCIIO/I0KeHUU MPSIMbIX

3x-4y+5=0 u -6x+8y+13=0?
Ne 12 TTpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET
IIpsimast 3aziaHa HesIBHBIM ypaBHeHueM 4x-2y+7=0.

Kak pacrnonoxxens! Touku a(-3; -2,5) v B(2; 7,5) OTHOCUTENBHO 3TON NPSMOI?
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