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PABOYASA NMPOrPAMMA YYEBHOM ANCUNNNNHDBI
51.0.16 KoMnbTEPHAA TEOMETPUS U TEOMETPUYECKOE MOoaeIMpOBaHne

1. Kog u HanmeHoBaHUue HanpaBneHUsa NoarotTosku/cneynanbHOCTU:
02.03.01 MaTemaTuKa 1 KOMIMbIOTEPHbLIE HaYKW

2. Mpocunb nogroroBku/cneynanusayus:
MartemaTtnyeckoe 1 nporpammMHoe obecneyeHne NMHPOPMaLNOHHBIX CUCTEM U TEXHOOTUIA

3. Keanudmkauusa (cteneHb) BbINYCKHUKA:
bakanaespunat

4. dopma 06yueHus:
OuHasa

5. Kachegpa, oTBeyalowas 3a peanvsayuio gUCUUNNHDLI:
Kachbenpa nporpammmpoBaHmsa 1 MHPOPMALMOHHbIX TEXHOIOTUIA

6. CocTtaBuUTENIN NpPOrpamMmmbil:
Xneb6ocTpoeB Bukrtop NpuropbeBnd, K.dd.-M.H., AOLEHT

7. PekomeHaoBaHa:
HMC ®KH, npotokosi Ne 5 ot 05.03.2024.

8. YueOHbIih rog: 2025/2026 CemecTp: 3



9.Llenu u 3apgaum yue6HoOi AUCLUNIIVHDI:
Lienisimu ocBoeHust y4e6HoUl Oucyun/IUuHbI SIB/1SIFOMCS:

N3yyeHne OCHOB KOMMbIOTEPHOW rpadmkmn, cnocoboB MOCTPOEHUS WM UCMNOJSIb30BaHUSA
reoMeTpruyecknx 06bEeKTOB Pas3IMYHON CIOXHOCTU.

oBNaZieHne mMeTodamu co3[aHus Mofesieil reomeTpuyecknx o6bekToB B cpege Visual
Studio; nsyyeHne aniropuTMoB KOMMbIOTEPHOI rpadonki.

3adayu y4ebHoU OuCyurn/uHbI:

oBNaZieHne MetTogamm mateMaTuyecKkoro onmcaHns 6a3oBbiX FeOMETPUYECKUX 06 bEKTOB
(AMHWIA, NOBEPXHOCTEN, MHOrorpaHHMKOB) C WUCNOMIb30BAHWEM pPa3/iIMYHbIX BUOOB
adoPUHHbIX NPeobpa3oBaHuii;

3HAKOMCTBO C MpUHUMMNAMU MOCTPOEHUS M300paXKeHUt TPeXMepHbIX OOBLEKTOB C
MCNOIb30BaHMEM pPa3NINYHbIX BUAOB NPOEKTUBHbLIX NPeobpa3oBaHuii;

OCBOEHWE CTyAeHTaMu NpPOrpaMMHbIX CPeACTB BEKTOPHON rpacmkm u rpacdmyeckoit
6ménnotekn OpenGL;

M3yyeHne asiroputMoOB KOMMbIOTEPHON rpadovkn, obGecneymBalolmMX MNOCTPOEHME
peasiMcTUYeCKNX N306paxeHui;

10. MecTO yueGHOW ANCUUNINHBbI B CTPYKTYype OO:

AvcumnnnHa oTHocuTCA K 065A3artesibHoin YacTn 6n1oka B1. [ ee ycnewHoro 0CBOEHUs
HeobxoA4MMbl 3HAHUA N3 KypcoB «COBPEMEHHbIE TEXHOIOTUW MPOrpaMMnpoBaHmns (A3bIK
nporpaMmmupoBaHus C#)» n «AHanntnuyeckasa reometpus». [aHHaa gucuunanHa aBnaeTcs
npeALecTByOWen aNa ANcunnanHbl «MatemaTnyeckne MeTobl KOMMbIOTEPHOrO 3PEHUS».

11. MnaHMpyeMble pe3ynbTaTbl 06yUeHUs No gucuunanHe/mogynio (3HaHUA, yMeHUs,
HaBblKUN), COOTHECEHHbIE C N/IAaHUPYEMbIMU pe3y/ibTaTaMu OCBOEHUS
oGpasoBarte/ibHOl NporpaMmbl (KOMNETEHLUAMMN BbiMYCKHUKOB) U MHAMKATOpaMu UX
AOCTWKEHUSA:



Ko/ 1 Ha3BaHMe KOMIETeHI[U!

Koj 1 Ha3BaHHe
WH/HMKaTOpa KOMIeTeH{U!

3HaHUsA, yMeHUs,
HaBBIKH

OTIK-1 Crioco6eH KOHCY/IbTUPOBATh U
VICTI0/Ib30BaTh (PyHAaMeHTa/lbHble
3HaHUs B 00/1aCTH MaTeMaTUYeCKOro
aHa/IM3a, KOMIIEKCHOTO U
(GYHKLMOHAIBLHOTO aHau3a anreopel,
aHa/IMTUUeCKOU reOMeTpUH,

I depeHLMaIbHON reOMeTpru U
TOMOJIOTUH, AuddepeHIaTbHbBIX

ypaBHEHHﬁ, AHCKPETHOﬁ MaTeMdTHUuKU U

MaTeMaTUueCKOW JIOTUKU, TeOPUH
BEepOSITHOCTEM, MaTeMaTUueCKOu
CTaTUCTUKU U CTyyaliHbIX MPOLECCOB,
YMC/IeHHBIX METO/I0B, TEOPeTUUYECKOU
MeXaHUKU B podeCcCUOHaTbHOM
JlesITeIbHOCTH

OITK-1.1 O6aanaet
0a30BLIMU 3HAHUSIMY,
TIOJTyYeHHBIMU B 00J/1aCTH
MaTeMaThyeCcKux v (Win)
eCTeCTBEHHBIX HayK

O6azaet 6a30BLIMU
3HAHUSIMH,
TMO/TyYeHHbIMU B 06/1aCTH
MaTeMaTU4eCKUX v (W/IH)
€CTeCTBeHHBIX HayK

OIIK-1.2 Ymeet
WCTIO/b30BaTh UX B
nipoceccroHaTbHOM
JiesiTeNTIbHOCTU

YMeet Ucronb30BaTh UX
B Npo(heCcCHOHaNTbHON
JesITe/IbHOCTU

OIIK-1.3 MmeeT HaBbIKU
BbIOOpa MeTO/I0B pelleHUs
3a/1a4 rpodeccroHanbHOM
JlesITeIbHOCTU Ha OCHOBE
TeopeTUUeCKUX 3HaHUN

MmeeT HaBBIKU BbIOOpa
METO/IOB pellleHus 3a/1a4
ripoeccroHaNbHOM
JlesITe/IbHOCTU Ha OCHOBE
TeopeTUUeCKUX 3HaHUMN

12. O6bem AUCLUMNNNHBI B 3a4€THbIX eguHuuax/yac: 3/108
dopma NPOMEXYTOUHON aTTecTalun: 3ayeT C OLEHKOIA

13. Tpyao0eMKOCTb N0 BUAam yuyeOHoOI paGoTbl

Bup yue0Ho# padoThI Cemectp 3 Bcero
Ay[uTOpHBIE 3aHATUS 66 66
JIeKI[MOHHbIE 3aHATHS 34 34
[IpakTHueckue 3aHATHS 16 16
JlabopaTopHbIe 3aHATHS 16 16
CamocrTosiTenibHast paboTa 42 42
[TpoMesKyTouHast aTTecTalus - -
Bcero 108174 108174
13.1. CogepxaHue gNCUNINHbI
Ne | HaumeHoBaHH CopeprxaHue pasjesia JMCLUIIIMHBI Peamuzainusn
n/n e pa3jena pa3jesa
AVICHMILTHHBI AVCLMILIMHBI C
MOMOILIbIO
OHJIAUH-KYPCa,




IYMK

1. Jleknum

1.1 | OcHoBBI OcHOBHBIe 33/lau¥ KOMITBIOTEPHOU TpadUKU. OHnaitH-KypC
KOMIIbIOTEPHOM KowmmbroTepHast reoMeTpusi Kak Criocob «KomristoTepHast
rpaduku. IIPOrpaMMHOI0 [IOCTPOEHUsI ¥ MaHUITy/IMPOBaHUs reoMeTpUsi U
I'paduueckue reomeTpuyeckumu obrvektamu. Cpesctea GDI+ reoMeTpUvYecKoe
vHcTpyMeHThl .N | B .Net Framework. Knacc Graphics, meTozbt MO/Ie/TUPOBaHUEe» *)
et Framework MIOCTPOeHMs IPUMUTHUBOB.

1.2 | PactpoBas u [IBa mpUHIMIIA TTOCTPOEHUS U300payKEHUH — OHnaitH-KypC
BEeKTOpHast pacTpoBLIi U BeKTOPHBIN. VX OCTOMHCTBA U «KomrroTepHas
rpaduka. HeJjoCTaTKy. IlocTpoeHre pacTpOBBIX M300paKeHHUH reoMeTpus u
Anroput™msl OCHOBHBIX [eOMeTPUUeCKUX IPUMHUTUBOB. AJITOPUTM | FeOMeTpHUYecKoe
pacTpoBoii Bpesenxeiima. MO/ie/IipOBaHUe»
rpaduku.

1.3 | KommnbroTepHas OcHoBbI BeKTOpHOM rpaduku. IToHsTHE OmnnaitH-Kypc
obpaborka apudMeTH3aLy npocTpaHcTBa. CBsA3b MeXAY «KomrstoTepHast
reoMeTpUYECKUX | «OyMaKHBIMU» U 3KPaHHBIMU KOOP/AWHATaMH., reoMeTpus U
00BeKTOB B 2D- HesiBHBIe ypaBHEHUS U TTapaMeTpuyeckue (pyHKIUN reoMeTpruyecKoe
IIPOCTPaHCTBe. Kak /iBa criocoba onucaHusi JIMHUM Ha TJIOCKOCTH. MO/Ie/TUPOBaHKe
AddunHbie O60611eHHBIE KOOpAWHATHL. APPUHHBIE
npeobpa3oBanust | mpeobpa3oBaHus B 2D-MTPOCTPAHCTRE.

B 2D-
IIPOCTPaHCTBe.

1.4 | TlocTpoeHue [TocTpoeHue KpUBBIX, 38/JaHHBIX KOHEUHBIM OnnalH-Kypc
TPOW3BOJIBHBIX MHO’KeCTBOM TOUEK Ha IJIOCKOCTH. 3a/jauu «KomrmeroTepHas
KPUBBIX Ha WHTEePIIOJIALUU U alnpoKCcUMaLy. VIHTeprosiiys reoMeTpusi U
IVIOCKOCTH nonvHoMamu JlarpaHka ¥ KyOMuecKiMHU CrijlaiHaMu. | reoMeTpryecKoe

AnrnpokcrMarysi MeToIoM HaMMeHbBIINX KBaIpaTOB. | MOZe/TUpOBaHue»
Kpussle besbe, anmnpokcrmarnys C UCI0/Ib30BaHUEM
KpuBbIX be3be.

1.5 | KomnberoTepHas ['eomeTpuyeckoe MogenupoBanue B 3D- OHnaitH-KypC
obpaboTka npoctpaHcTBe. OCHOBHBIE BU/IbI 00BEKTOB: IMHUH, «KomrmbloTepHas
reoOMeTPUUEeCKHX | TIOBEePXHOCTH, Tesa. [IpobseMa oTobpakeHUst reoMeTpusi U
00BeKTOB TpeXMepHbIX 00BEKTOB Ha TJIOCKOCTb, IPOEKTHBHbIE | FreoMeTphYecKoe
Addunnbie u nipeobpa3oBanusi. Busibl mpoekimii. MaTpuribt MO/leTUPOBaHKe»
TIPOEKTUBHEbIE apUHHBIX U MPOEKTHUBHBIX NMPeoOpa30BaHUH.
rpeoOpa3oBaHust
B 3D-

MPOCTPaHCTBe.

1.6 | Ipocreiiwne [TocTpoenne n300pa’keHNii MHOTOTPaHHHKOB. OmnnaitH-Kypc
06BexThI B 3D- Marpuiibl BepIlivH U rpaHeid. [IpaBuibHbIE «KowmrbroTepHast
TPOCTPaHCTBe. MHOTOTPaHHUKH (TI/IATOHOBHI TeJla), UX BUJBL. reoMeTpus U
IlnatoHoBe! Tena. | [locTpoeHre nIaTOHOBBIX Tel. Onepanyy BpalljeHnss | reoMeTpUuYecKoe

U T1epeHoca Ji/1s1 [71aTOHOBBIX TeJl. MO/Ie/TUPOBaHKe

1.7 | INocTpoeHue KBagpaTuuHble NOBEpXHOCTH M UX KJ1aCCU(PUKaLMSL. OmnnaiiH-Kypc




KBa/|paTUUHbIX KapkacHast Mozienib IOBepXHOCTeH. «KomristoTepHast

IIOBEPXHOCTel INapameTpuueckoe rpefcTaBieHue KBaJpaTUUHbIX reoMeTpUsi U
noBepxHocTel. Onepaluu BpallleHHs ¥ TepeHoca Jijisl | reoMeTprhJecKoe
KBaJpaTUYHbIX TIOBEPXHOCTEH. MOJe/IUPOBaHKE»

1.8 | ITocTpoeHue OmnpegeneHue rpaHuL] ClieHbI, OTCeueHUe U yaaneHue | OHIalH-KypC
peanuCTUUecKuX | 5/1eMeHTOB. Y JajeHre HeBUAVMBIX JIMHUN U «KomrsroTepHas
n300pa’keHn . roBepxHocTed. Anroputmel Pobeprca u z-Oydepa. reoMeTpus U
Busyanusanusi. [epenaya 3¢peKTOB OCBeLLeHNs], OTPA’KEHUS U reoMeTpuyeckKoe

nipesiomsieHus. Auddy3Hoe u 3epKanbHOe OTpaXkeHUe. | MOJeTUpOBaHMe»
TeHH OT OCBelLeHHbIX 00BEKTOB.

1.9 | BubnuoTeka Munnyanu3zaiust 6ubmorekd OpenGL. TTpumutuBel | OHMalH-KypC
OpenGL u komaszel OpenGL. [TocTpoeHue ByMepHBIX U «KomneroTepHas
OcHoBHBIE TpexMepHbIX H300pakeHuit cpescrBamu OpenGL. reoMeTpus U
TIOHSATUS. reoMeTpuyeckoe
Komanaper n MOZe/TMpPOBaHue»
MIPUMUTHUBBI.

ITocTpoenue
n300paXkeHUH
cpeZicTBaMU
OpenGL.
2. IIpakTuyecKue 3aHATHS

2.1 | CpenctBa GDI+ B | Kiaccel npocTtpaHcTBa uMeH System.Drawing. OnnavH-Kypc
.Net Framework. | Knaccel unctpymenToB (Pen, Brush, Font). Knacc «KomribtoTepHast
Knacc Graphics, Graphics 1 MeTobI TOCTPOEHUS] IPUMUTHBOB. reoMeTpus U
MeTO/ bl PaboTa c 1BeToBoM Mojiesibio RGB. Co3zzianue reoMeTpruYecKoe
MOCTPOEHUs 3¢ eKToB aHUMaLWK. MO/Ie/TUPOBaHKe»
IIPUMUTHBOB.

2.2 | TloctpoeHue Anroputmel DDA, Bpe3enxetimMa u By. Airoputm OHnaitH-KypC
pacTpoBbIX BbpesenxeliMa 151 0Tpe3Ka NpsIMOW U 3J/UIATICA «KomrsroTepHas
n300pakeHUH (oKpy>KHOCTH). reoMeTpus U
OCHOBHBIX reoMeTpHUYecKoe
reoMeTpUYeCcKUX MO/leTUPOBaHKe»
MPUMUTHUBOB.

Anroputm
Bbpesenxeiima.

2.3 | BekropHas IMocTpoenue MHWN U GUTYP C UCTIOIB30BaHUEM OnnavH-Kypc
rpaduka. pa3MMYHBIX criocoboB ux onmcanus. [Ipeobpa3oBanus | «KommbloTepHas
[MTocTpoeHnue MaciitabupoBaHUs U IlepeMelleHusl. reoMeTpus U
reoMeTpUYeCcKuX reoMeTpuyeckoe
00BEKTOR Ha MO/Ie/TUPOBAHIE»
TIJIOCKOCTH.

AddunHbie
rpeobpa3oBaHus
00OBEKTOB.
2.4 | Ilpocretimme MaremaTruyeckue Mo/ieJid MHOTOTPaHHUKOB U OnnaiiH-Kypc

00BeKThI B 3D-

KBa/IpaTUYHbIX MoBepxHocTeil. [TocTpoeHue

«KoMribroTepHas




TPOCTPAHCTRBeE. 1300pakeHUH MPaBUMBHBIX MHOTOTPAaHHUKOB U reoMeTpus U
[InaToHOBBI Tefa | KBaJipaTUUHBIX TOBEPXHOCTEN C UCTIOIb30BaHUEM reoMeTpuyeckoe
Y KBaJpaTWUHble | Pa3/IM4HBIX CIIOCOOOB MPOELMPOBAHMUS. MOJe/TUPOBaHKE»
TTIOBEPXHOCTH

2.5 | OcHOBHbIE NuTepdetic u cuntakcuc komanz OpenGL. OnnaiiH-Kypc
TIOHSATHS, BepiuvHbl v pUMUTHBEL. MoJebHO-BU0BbIE «KomrsroTepHas
KOMaH[bl U nipeobpa3oBaHusl. reoMeTpus U
TIPUMUTHBLI reoMeTpuYecKoe
OoubMMoTeKH MO/Ie/TUPOBAHLE»
OpenGL.

ITocTpoenue
IIBYMepHBIX U
TpexXMepHBIX
1300pa’keHn .
3. JIabopaTopHbIe 3aHATUSA

3.1 | Knacc Graphics, Co3paHve IPUWIOXKeHMUs], CO3Jat0Lero PUCYHOK C OnnaiiH-Kypc
MeTO/bI TIOMOIIIBbIO MeTO/I0B Kiacca Graphics u «KoMribroTepHas
MOCTPOEeHUs JIEMOHCTPUPYOLEeTo 3P PeKT aHuMaIIH. reoMeTpus U
TIPUMUTHBOB. reoMeTpUUecKoe

MoO/lelTUPOBaHKe»

3.2 | Ioctpoenue Co3aaHne IpUIOKEHNS, peaau3yollero alropuTM OnnaitH-Kypc
PacTpoBBIX Bpe3senxeliMa /iJisi TOCTPOEHUS OTPe3Ka MpsiMOH, «KomristoTepHas
n300pakeHnH ¢ OKPY>KHOCTU W/ TIPOM3BOJILHOTO 3JUIUTICA. reoMeTpus U
UCII0/Ib30BaHEM reoMeTpUYecKoe
anroputMa MOJe/TUPOBAHKE»
bpesenxeiima.

3.3 | Hoctpoenue Co3paHve IpUIOXKeHUs], IeMOHCTPUPYIOLLEro O4uH OnnaiiH-Kypc
JVHWHT U GUryp 13 CrocoO0B MOCTPOEHUS TUHUM TI0 3aZIdHHOMY «KomrmbtotepHas
Ha IJIOCKOCTH C HabOpy TOYeK Ha TVIOCKOCTH, JIMOO BBITIO/THSIOLIEr0 reoMeTpus U
WCTIOTb30BaHWEM | TIOCTpOeHWe KOMOWHAI[UM FeOMeTPUUeCcKUX (Uryp ¢ reoMeTpuyeckKoe
Pa3MUUHbIX ucrob3oBaHueM 3(h(HeKToB UX MacIITaOUPOBAaHUS U | MOJZIeTMPOBaHUE»
crocoboB ux TriepeMeILeHust
OTIMCaHUSI.

3.4 | Ioctpoenue CosfaHuie TIPUIOKEHUS], BBITIOHSOIIETo rocTpoeHre | OHIalH-KypC
MIPOCTENIINX IJIATOHOBBIX TeJl, TM00 KBaJpaTUYHBIX NTOBepXHOCcTel | «KommbloTepHast
00BEKTOB B C AeMoHCTpaLyel 3¢ deKkToB MaciTabupoBaHus, reoMeTpus U
TPeXMepHOM BpAILleHUs ¥ OCBeILleHus. reoMeTpuyecKoe
TIPOCTPaHCTBe MO/lelTUPOBaHKe»

*) OnHaltH-KypC pa3MellleH Ha ropTane «OJIeKTPOHHbIN yHUBepcuteT BI'Y» o agpecy
https://edu.vsu.ru/course/view.php?id=9599

13.2. Tembl (paspgenbl) AUCUUNUHDBI U BUAbI 3aHATUIA

Ne
1/

HaumeHoBaHMe TeMbI
(pazpena)

Jlextmu | Ilpaktuuec

Kue HbIE

Jlabopatop

CamocTos
Te/bHas

Bcero



https://edu.vsu.ru/course/view.php?id=9599

3aHATHUA

3aHATHUA

pabora

1. | OcHOBBI KOMITBIOTEPHOM
rpaduku. I'padryeckre
nHcTpyMeHThl .Net Framework

10

2. PactpoBas u BeKTOpHas
rpaduka. AJIropUTMbI
pacTpoBo# rpaduKy.

10

3. | KomneroTepHas obpaboTka
reoMeTpUUYeCcKHUX 0OBEKTOB B
2D-nipocTpaHcTBe. AddrHHBIE
npeobpa3oBanus B 2D-
TIPOCTPAHCTBe.

12

4. [TocTpoeHue MpoX3BOIBHBIX 4
KPUBBIX Ha IJIOCKOCTU

14

5. | KommbloTepHasi o6paboTka
reoMeTpU4YeCcKUx 00HEKTOB
AdduHHBIe U TTIPOEKTUBHBIE
npeobpa3oBanus B 3D-
TIPOCTPAHCTBe.

12

6. | IIpocTetimue 00beKThI B 3D-
npocTpaHcTBe. [171aTOHOBBI
Tena.

16

7. | IocTpoeHure KBapaTHUHBIX 4
TIOBepXHOCTel

12

8. [TocTpoenue peamuCcTUUECKUX 4
n306pakennii. Busyanu3zarmst.

9. | Bubmuoteka OpenGL
OcHoBHbIe TOHATHS. KOMaH/IbI
Y IpUMUTHBEL. [TocTpoeHre
1300pakeHUl CpeJCTBaMU
OpenGL.

14

Bcero 0

16

16

42

108

14. MeToanuyecKue ykasaHuUA AN 06y4aroLWUXCcA No OCBOEHUIO ANCLUMNJIUHDI
PaboTa ¢ koHcnekTamu neKLl,MIZ n npe3eHTaunoHHbIM MaTepuasioM; BbINMOJ/THEHNE MPAKTUHECKUNX

3aflaHnii, aHanM3 06pasLoB NPUIOXEHWI No Temam 3, 4, 6; BbINosIHEHNE /TA60PATOPHbIX 3a4aHUIA;

NOAroTOBKA K 33jaHNSIM TeKylLlei atTecTaumu. Mpu camocToaTenbHoi pa6oTte no Teme 9

pekomeHAyeTCcs 1UCMNOo/b30BaTh IMTEPATYPHbINA NCTOUYHWK [1] U 3N1EeKTPOHHbIV pecypc [6].

15. NepeyeHb OCHOBHOI 1 AONOSIHUTE/NILHOI NUTEpaTypbl, PECYPCOB MHTEPHET,

HeOGXO,qI/IMbIX ANl 0OCBOEHUA ANCUUNN/INHDbI




Ne /11 W cTouHuK

1. Trokauee H.A. IIpoepammuposarue 2D u 3D eekmopHoli epagpuxu / H.A. Tiokaues, B.TI".
Xnebocmpoes. — CIT6.: 30ameabcmeo «/laub», 2017. — 320 c.

2. HukyauH E.A. KomnblomepHas 2eoMempusi U an20pummbl MawuHHou epacpuxu — CIT6.: BXB-
IMemepb6ype, 2003. — 506 c.

3. HIuxkuH E.B. KomnblomepHas 2paguka. I[loauzoHanbHble modeau / E.B. I1IukuH, A.B.
Bopeckos. — M.:/IHMAJIOI'-MHUDH, 2005. — 461 c.

6) [onosIHUTENbHAA NuTepaTypa:

Ne /11 HMcTounuk

4. OpenGL : pykog8o0cmeo no npo2pammupo8aHuio : nep. ¢ aien. / M. By [u dp.] .— CIIb. :
Iumep, 2006 .— 623 c.

B) MH(DOPMALMOHHbIE 3/1EKTPOHHO-06pa3oBaTe/bHbIE PECYPChI:

Ne i/t NcTounuk
5. http://bigor.bmstu.ru/?cnt/?doc=100 Graph/base.cou KomnblomepHas 2pacguxa u

2eomMempuueckoe modeaupoearue (6a3oebili Kypc)

16. MepeyeHb y4Ue6GHO-METOANUYECKOr0 06ecneUueHna A1 CaMOCTOATENIbHOW paGoThbl

Ne ri/m1 W cTtouHuk

6. https://rsdn.org/article/opengl/ogltut2.xml. FO. Basikosckuil u op. I'paguueckas bubauomeka
OpenGL

17. O6pasoBaresibHble TEXHOJIOTUU, UCMONb3yeMble NpU peanusaymv yuyeoHoi
ANCUUNNUHBI, BKIIOYaA AUCTaHLMOHHbIE o6pa3oBaTesibHble TexHonoruu (4OT),
3NeKTPOHHOe 06yueHue (90), cmelwaHHOe OGyUeHMe):

Mpv peanusaummn y4ebHol ANCLMNINHBI UICNOb3YHTCA 3/1EMEHTbI AUCTAaHLMOHHO

o6pa3oBaTenbHOI TEXHONOMMN Ha 6ale 0b6pa3oBaTe/IbHOro nopTasna «NMeKTPOHHbIA YHUBepcuTeT
BIry» https://edu.vsu.ru/my/

18. MaTepuanbHO-TEXHUUYECKOe oGecrneyeHne AUCLUN/INHDI:

1. YuebHasa ayantopusa Ans 3aHATUA nekumoHHoro Tuna Ne 292. MK-Intel-G3420, paboyee mecTto
npenogasaresia: NPOeKTop, BUAEO-KOMMYyTaTop, creumanm3npoBaHHas Mebenb: gocka menosas 1
WT., cTOMbl 31 WT., CTyNbA 64 WT.; BbIX0A4 B VIHTEpHET, AOCTYN K hoHAaam y4ebHO-MeToanYeCcKom
OOKYMEeHTaLMW U 3NEKTPOHHbLIM N34aHUAM.



https://edu.vsu.ru/my/
https://rsdn.org/article/opengl/ogltut2.xml
http://bigor.bmstu.ru/?cnt/?doc=100_Graph/base.cou

2. KomnbroTepHbiii knacc Ned (aya. 382). K Ha 6a3e IntelCore2Duo 2,8y, O3Y 2I'b, anck 160Gh
— 30 wrt. CneunanuanpoBaHHasi Mebenb: Aocka MapkepHasa 1 WwrT., cTonbl 22 WT., CTyNAbsa 44 WwT.;
pabouee MecTO npenogasaTesnisi: NPOEKTOp, BUAEOKOMMYyTatop. B knacce HaxoauTtcs Touka
AocTyna 6ecnpoBOAHON ceTn Ana goctyna B VIHTEpHET U K y4ebHO-MeToauYecKnM maTtepuanam,
pacrnonoXeHHbIM Ha BHYTPEHHNX cepBepax hakynbreTa.

19. OLeHOUYHbIe cpeAcTBa ANA NPOBeAEeHUs TeKylleli U1 NPOMeXYTOUHOW aTTecTauuii

MopsiA0K OLEHKN OCBOEHMSI 06yYatoLLMMICA Y4e6GHOr0 MaTeprasnia onpeaenseTcs cogepXXaHnem
cnefyroLwyx pasaenos ANCUUNVHBI:

Ko OueHouHbIe
No Kopg A cpencTBa JJist
Pazpesnbl AUCLUATIIMHBI (MOIYJIN) UH/UKaATOP o
n/n KOMIIeTeHLIU 3 TeKylLen
arrecraLiuu
1 1. OcHOBBI KOMITEIOTEPHOM rpadUKuU. OTIIK-1 OIlK-1.1 [TpakTHueckue
I'padmueckue nHCTpyMeHTHI .Net Framework 3a/jlaHusd U
2.PactpoBasi U BeKTOpHasi rpadyka. AJIrOPUTMEI TECTRI
PacTpoBoii rpaduKy. PasMELIEHbI Ha
ropTasne
3.AddunnbIe Ipeobpa3opanHus B 2D- «INeKTPOHHbIA
MIPOCTPaHCTBe. yHUBepCHTET
4.ITocTpoeHue MPOU3BO/BHBIX KPUBBIX Ha BI'Y» *)
MIJIOCKOCTH
5.AdduHHBIE M TPOEKTUBHBIE MPpe0Opa30BaHus B
3D-npocTpaHCTBe.
6.ITpocretiie 06beKTHI B 3D-TIPOCTPaHCTBE.
9.bubmmoreka OpenGL OCHOBHbIE TIOHATHS.
KomaH/ip1 ¥ IPUMUTHBBL
2 1. OCHOBBI KOMIIBIOTEPHOU TPahUKU. OIlK-1 OIlK-1.2 IIpakTrueckue
I'padmueckue nHCTpyMeHTHI .Net Framework 3a/jlaHuA U
y !
2.PacTpoBasi 1 BeKTOpHasi rpadmka. AJIrOPUTMBI TECTBL
pacTpoBoii rpadUKu. PasMeILeHb! Ha
3 K 6046 ropTasne
.6 OMHb}OTze][;HaH 00paboTKa reoMeTprUUYeCcKUx «INeKTPOHHbII
00bekToB B 2D-mipocTpaHCTBe. yHUBEPCHTET
4.ITocTpoeHue MPOU3BO/ILHBIX KPUBBIX Ha BI'Y» *)
TJIOCKOCTH
5. KommnbtoTepHast 00pab0TKa reoMeTpruueCcKux
00bekTOB B 3D-TpoCcTpaHCTBe.
6.ITocTpoeHye NIaTOHOBBIX TeJI.
7. IlocTpoeHne KBaI[paTUYHBIX TTIOBEPXHOCTEN
8. TTocTpoeHue peamuCTHUECKUX U300paskeHni
9. IMocTpoenue U300paXKeHUH CpeICTBAMH
OpenGL
3 1. OcHOBBI KOMITEIOTEPHOM rpadHKU. OIlK-1 OIlK-1.3 [TpakTrueckue
I'padmueckue uHCTpyMeHThI .Net Framework 3a/jlaHus U
P Py !
2.PacTpoBasi 1 BeKTOpHas rpapuKa. AJrOPUTMEI TECTBI




pacTpoBoii rpaduKu. pasMelleHbl Ha

3. KommbroTepHast 06paboTKa reoMeTpruuecKux ropTase .

00BeKTOB B 2D-TIPOCTPAHCTRE. «O7eKTPOHHBIH
VHUBEPCUTET

4.ITocTpoeHre IPOM3BOJIbHBIX KPUBBIX Ha BL'Y» *)

TIJIOCKOCTH

5. KommbioTepHast 06paboTKa reoMeTpruecKux
00bekToB B 3D-mpocTpaHcTBe.

6.ITocTpoeHye NIaTOHOBBIX TeJI.
7. ITocTpoeHue KBaJpaTUUHBLIX TTIOBEPXHOCTEM
8. ITocTpoeHue peamMCcTUYECKUX U300paKeHUH

9. TTocTpoenue n306paXkeHUH cpeCcTBaMu
OpenGL

*) https://edu.vsu.ru/course/view.php?id=9599

MpomexyToyHasa aTTecTayms
dopma KOHTPONS - 3a4eT C OLEHKOI, KoHTponbHas paboTa
OueHOuYHble cpeacTBa A5 NPOMEXYTOYHO aTTecTaymm

20 TunoBble OLEHOYHbIE cpeAcTBa U MeTOAUYECKWe MaTepuanbl, onpegensiolue
npoueaypbl OLeHNBaHUA

20.1 TeKyLwWUi KOHTPOJIb YCNeBaeMocCTu

KoHTpOsb ycneBaemocTy No AUCLMININHE OCYLLECTBNSAETCA C MOMOLLLIO CNeayoLmx
OLEHOYHbIX CPeACTB: pybexHble aTTecTaumm nabopaTopHble paboThl. MNepeyeHb 3aaanHuii 4ns
nabopaTopHbIX paboT COOTBETCTBYET TEMAM 3aHATUIA. PelleHne kaxaoro 3agaHns O/MKHO ObITb
[0BEeAEHO A0 KOMMNbIOTEPHOW peanunsauun. MNMepeyveHb 3aaHnin Ans nabopaTopHbIX paboT
pasMelleH Ha nopTasne «NEKTPOHHbIV yHuBepcuteT BIry»
https://edu.vsu.ru/mod/resource/view.php?id=224221&redirect=1 )

B TeueHun Bcero cemecTtpa CTyAeHT 00653aH caenatb YeTbipe 3agaHusl. CTyAeHT, He caenasLUni
HY>XHOE YMC/I0 3afaHuii K 3a4€Ty He [oMNyCKaeTCs.

3a kaxgoe 3ajaHue BbicTaBnsieTca oueHka no 100 GanbHOW LWKane. 3a OTYET B
MPOMEXYTOUHOI aTTecTaunm BbICTaBASAETCSA cpefHuii 6an U3 NonyyeHHbIX B TedeHun mecaua. Ecnm
K MECsiYHOMY OTUeTy He cilaHO Heob6xoAMMOoe KO/IMYeCTBO 3a4aHunii Ha oueHky 6onee 30 6an108B, TO
CTYAEHT K OTYeTy aBTOMaTtnyeckn He ponyckaetcsa (oueHka O 6annos). MNpu caave 3afayn He B
CPOK oueHKa cHwkaeTcs Ha 30-40 6annos. CTygeHTam, COaBLUMM BOBPEMS MPOMEXYTOYHbIE
aTTecTaumm Ha oueHky 6onee 30 6a/1/10B, B KOHLLEe CEMECTPA BbICTaB/ISETCA 3a4eT aBTOMaTOM.

20.2 NMpomeXxyToyHana arTectauus

MpomexyTouHas atTectauusi No AWCUMMN/IMHE OCYLLECTB/ISETCS C MOMOLLbI CNeayoLmxX
OLEHOYHbIX CpeacTB: cobecenoBaHve no 6unetam k 3a4eTy. MNepeyeHb BONPOCOB K 3a4eTy:

1. OcHOBbI KOMMbOTEPHOI rpadnku. Mpadmyeckne NHCTpymeHTbl .Net Framework
1.1. Knacchbl npoctpaHcTea nmeH System.Drawing.
1.2. Knacc Graphics, ero xapakrepucruka
1.3. Knacc Pen, ero xapakrepucTtumka


https://edu.vsu.ru/mod/resource/view.php?id=224221&redirect=1
https://edu.vsu.ru/course/view.php?id=9599

1.4. Knacc Brush, ero xapakrepucTtuka

1.5. Knacc Font, ero xapakrepuctunka

1.6. Knacc Bitmap, ero xapakrepucrtuka

1.7. Knacc Image, ero xapakrepuctuka

1.8. MNoHATMeE uBeTOBON MoaeNu, upetosast Mogens ARGB

1.9. NoHATMe yBeToBON Mogenu, ugetosas mogesns CMYK

BekTopHas v pactpoBas rpaguka

2.1. BekTopHas rpadvka n 3agada pacrepusaumm

2.2. Anroputim bpeseHxelima a5 NOCTPOEHUs oTpeska NpPsiMoi

2.3. AniroputMm bpeseHxelima An1s NnocTpoeHus annmnca (OKPY>XHOCTK)

2.4. Anroputmel DDA 1 By

AddnHHBbIE Npeobpa3oBaHus B 2D-npocTpaHcTBe.

3.1. AdhchmHHbIE NpeobpaszoBaHns, 6a30Bble addUNHHbIE Npeobpa3oBaHus

3.2. OgHopoAHbIEe KOOPAUHATLI, MPenMyLLecTBa UX NpPUMeHeHNs
FeomeTpuyeckne 06bLEKTLI B 2D-npocTpaHCcTBe.

4.1. OnucaHue NNHWIA ¢ NOMOLLbIO YPaBHEHWIA: AOCTOMHCTBA U HEeAOCTaTKN

4.2. MNapameTpuyeckoe onucaHune JIMHUIA: LOCTOUHCTBA U HeJOCTaTKM

4.3. Cnocobbl NPUGAMKEHHOTO ONUCAHUS JIMHWIA

4.4. lHTepnonsumsi AMHWUIA, CNOCOObI MHTEPNONALMN

4.5. AnnpokcumaLms fiMHWIA, CNoco6bl annpoKcUMaLmum

AdduHHBbIE N NPOEKTMBHbIE Npeobpa3oBaHns B 3D-NpocTpaHCcTBe

5.1. 3Tanbl NOCTPOEHNSI N306paXKEHWIT TPEXMEPHbIX 06 bEKTOB

5.2. AdprHHbIE NpeobpasoBaHns B TPEXMEPHOM MPOCTPaHCTBE

5.3. NpoekTrBHbIE Npeobpa3oBaHns, NX OT/IMYMe OT adpPUHHBIX NPeobpasoBaHuii
5.4. Bnapl NpOEKTUBHbIX Npeobpa3oBaHuii

5.5. OpToroHasnbHOe NpoeLpoBaHne, ero XapakTepucTmkm

5.6. AKCOHOMETpUYECKOE NpoeLpoBaHne, BUAbl aKCOHOMETPUYECKUX NMPOEKL NI
5.7. KocoyrosbHoe npoeuyposaHune

5.8. LleHTpasibHOE npoeLyrpoBaHne, 0CHOBHOE CBOWCTBO LLeHTPasIbHOro NpoeLpoBaHuns
FeomeTpuyeckne 06bEKTLI B B 3D-NpocTpaHCTBe.

6.1. Mogenu mHororpaHHMKoB. KapkacHble 1 CMJ/IOLHbIe MoAenn

6.2. NnaToHOBbI TeNa, BUAbl N1ATOHOBLIX Ten. ®opmyna dinepa A7si MHOrorpaHH1Ka
6.3. ['ekcasgp 1 oKTasap, NX xapakTepucTukm

6.4. logekasap v ukocasgp, UX XxapakTepucTukn

6.5. KBagpatnyHblie NOBEPXHOCTU, UX NapaMeTpuUyeckoe onmcaHue.

6.6. AJITOpUTM NOCTPOEHUSA KBaAPaTUYHbIX MOBEPXHOCTEN

MOCTPOEHNE PEASTUCTUUECKUX N306PaKEHNIA.

7.1. Anroputim PobepTca ansa yaaneHus HeBUANMbIX JINHAIA

7.2. NoHATHe z-6ydepa. ANrOpuUTM yaasieHNss HEBUAMMbIX NOBEPXHOCTEN

7.3. MNepepayva apdheKkTOB OCBELLEHUSA, OTPAKEHNS 1 NPENOMIEHNS
pachnueckan 6udnmnoteka OpenGL

8.1. NHTepdelic n cuHTakcnc komaHg OpenGL

8.2. BepLimrHbl U NPUMUTUBLI, MOAEIbHO-BMA0BbLIE Npeobpa3oBaHnsd B OpenGL
8.3. CpeacTtBa pucoBaHus MnMHWMiA 1 ouryp cpeacteamm OpenGL

8.4. N306paxeHne TpexmepHbIX Ten cpegcteamm OpenGL



