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PABOYAA NPONPAMMA YYEBHOW OUCLUUNIUHBI
B1.0.16 KomnboTEpHaAsa reoMeTpuga U reomeTpudeckoe MogenupoBaHue

1. Koa u HammeHoBaHUWe HanpaBneHus noaroToBku/cneynanbHOCTU:
02.03.01 MaTemaTunKka 1 KOMMbIOTEPHbIE HAYKK

2. Mpodnnb nogroToBkM/cneymnanmsauma:
KBaHTOBaga Teopmda MHGopMaLmnm

3. KBanudukauma (cteneHb) BbINYCKHUKA:
bakanaspuar

4. dopma obyyeHusn:
OuHas

5. Kachenpa, oTBevarLlan 3a peanmsaumio QUCLUNIINHBI:
Kadegpa nporpammmpoBaHms N MHOOPMALNOHHBIX TEXHOMOMN

6. CoctaBuTENM NPOrpaMmmbil:
XnebocTtpoes Buktop NpuropbeBud, K.4p.-M.H., JOLEHT

7. PekomeHpoBaHa:
HMC ©KH, npoTtokon Ne 7 ot 03.05.2023.

8. YuebOHbIN roa: 2024-2025 CewmecTp: 3



9.Uenu n 3apayum y4ue6HON ANCLUNIIUHDbI:
Llensimu oceoeHusi y4ebHoU OucyurniuHbl S611siKomcs:

— W3y4YeHWe OCHOB KOMMbIOTEPHOW rpadumkn, CnocoboB MOCTPOEHUS U UCMOSIb30BaHUS
reomMeTprnyecknx 06 bEeKTOB Pa3NINYHON CIOXHOCTMU.

— OBnageHue meTodamu cos3faHust Mopenen reometTpuyecknx obvektoB B cpeae Visual
Studio; nsyyeHne anropuTMOB KOMMbIOTEPHOW rpadoukm.

3adayu y4ebHoU OucyunuHsbI:

— OBnageHue MetTogamMu MaTteMaTuyecKoro onnucaHns 6a3oBbIX reOMETPUYECKNX OOBEKTOB
(MMHWIA, NOBEPXHOCTEN, MHOrOrpaHHMKOB) C WUCMNONb30BaAHMEM pPas3fnu4YHbIX BWOOB
adpPUHHbIX NpeobpasoBaHnii;

— 3HAKOMCTBO C MNPUHUMMNAMM MOCTPOEHUST W30OPAKEHUA TPEXMEPHbIX OOBLEKTOB C
NCNONb30BaHMEM PasfMYHbIX BUOOB MPOEKTMBHbLIX Npeobpa3oBaHnii;

— OCBOEHMEe CTygeHTamMu NporpamMMHbIX CPeaCcTB BEKTOPHOM rpadukm u rpadumyeckomn
onbnuotekn OpenGL;

— M3yYeHue anroputMoB KOMIMbIOTEPHOM
peanuMcTUYECKNX N3006paxeHnii;

rpacdukm, obecneynBaloWMX MNOCTPOEHME

10. MecTo y4yeb6HOM AncuUNuHbI B cTpykType OOI:

OucumnnuHa oTHocuTes K obs3aTtenbHon YacTu 6noka b1. [1na ee ycnewwHoOro oCBoeHus
HeobXxoauMbl 3HaHNA N3 KypcoB « COBpeMEHHbIE TEXHONOMU NPOrpaMmMmMpoBaHmns (A3bIK
nporpammupoBaHusa C#)» n «AHanutudeckas reometpusa». [laHHas gucumnnunHa siensieTcs
npeLwecTByowen ana gucunnnmibel «MaTtemaTmyeckme MeToabl KOMMBIOTEPHOTO 3PEHUS».

11. NMnaHupyemsble pe3ynbTaTbl 06y4eHUA No agucuunnuHe/Moaynio (3HaHUA, yMeHuUs,
HaBbIKW), COOTHECEHHbIE C NSTaHMPyeMbIMU pe3yribTaTaMu OCBOEHUA
obpasoBaTenbHOWU NporpaMmmMbl (KOMMETEHUMAMU BbIMYCKHUKOB) U UHAUKATOPaMU UX
AOCTUXEHUS:

Kon u HazBanue
HHANKATOPA KOMIIETeHIMU

3HaHus, yMeHuUs,

KOII U HAa3BAHHEC KOMIICTCHIUHA
HaBBbIKHA

OIIK-1.1 Obnanaer
0a30BBIMU 3HAHUSIMU,
MOJTYYEHHBIMH B 00JIaCTH
MaTeMaTHYECKUX U (MJIH)
€CTECTBEHHBIX HAyK

Obnanaer 6a30BbIMU
3HAHUSMU,
MOJTYYEHHBIMH B 00JIaCTH
MaTeMaTHYECKUX U (WIJIH)
€CTECTBEHHBIX HAyK

OIIK-1 CnocobeH KOHCYIbTUPOBATH U
UCIOJIb30BaTh (PyH/IaMEHTAJIbHbIE
3HAHUS B 00JIACTH MAaTEMaTHIECKOTO
aHayM3a, KOMIUIEKCHOTO U
(GYHKIIMOHATIBLHOTO aHAIM3a alnreopsl,

aQHAJTUTUYECKON T€OMETPHH,

T depeHIMaTbHON FeOMETPUH U
TOTIOJIOTUH, TU(PPepeHIIHaTbHBIX
ypaBHEHUH, TUCKPETHON MAaTEMATUKH 1
MaTeMaTHYeCKOM JIOTHKH, TEOPUU

OIIK-1.2 Ymeer
UCIIOJIh30BaTh UX B
npodeccuoHaNBHOMI
JIESITSIIBHOCTH

YMeeT ucnonb3oBaTh UX
B MPO¢eCCUOHATBHOU
JESITEIbHOCTH

BEPOSATHOCTEM, MATEMATHYECKOM

CTaTUCTUKU U CIIy4alHBIX IPOLECCOB, OIIK-1.3 VImeer HaBBIKH

HmeeT HaBBIKH BBIOOpA

YHUCIIEHHBIX METOJIOB, TEOPETUUYECKON
MEXaHUKH B MPO(HecCHOHATEHON
JeSITEIIbBHOCTH

BbIOOPA METOJIOB pELICHUS
3aj71a4 NpoQecCuOHANTBHOM
JIeATEIbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUN

METOJIOB PEIIeHHUs 3a71a4
npodeccHoHaNBHOMI
JIeSITEIbHOCTH Ha OCHOBE
TEOPETUYCCKUX 3HAHUIMA

12. O6bemM gucuMnNnnHbI B 3a4eTHbIX eauHuMUax/yac: 3/108




dopmMa NPOMEeXYTOYHOM aTTecTauumn: 3adeT C OLEHKON

13. TpypoemkocTb No Buaam y4yebHon paboTbl

Buna yueOHoii padoThl Cemectp 3 Bcero

AyIUTOpHBIE 3aHATHUS 66 66

JIeKIMOHHBIE 3aHATHS 34 34
[IpakTryeckue 3aHATUSL 16 16
JlaboparopHbIe 3aHATHS 16 16

CamocTtosTenbHas paboTta 42 42

[IpomexxyTouHas arrecrauus - -

Bcero 108 108

13.1. CopepxaHme ANCUUNIINHLI
Peanusauus
aszena
HaunmenoBanue padi
N azaeia Conep:xanue pa3jena IMCHUILINHBI JIMCITHILTHEBT €
n/n P p p IOMOIIBLIO
AU CUMILINHBI o

OHJIAMH-KYpCcAa,

JYMK

1. Jlekuuu

1.1 | OcHoBBI OCHOBHBIE 3a/1a4l KOMITBIOTEPHOM rpaduk. OunaitH-Kypc
KOMITbIOTEPHON KommnbrorepHas reoMeTpusi Kak crnocod «Komnbrorepras
rpaduKy. MPOTPaMMHOI'0 IIOCTPOEHHS U MaHUITYJIMPOBAHUS reoOMeTpHs U
I'paduueckue reoMeTpuyeckumu oovektamu. Cpeacrsa GDI+ B FEOMETPUYECKOE
UHCTPYMEHTBI .Net Framework. Knacc Graphics, MmeToabt MOJICITUPOBAHHEN *)
.Net Framework MTOCTPOCHUS IPUMHUTHBOB.

1.2 | PactpoBas u JBa mpuHIMIIA TOCTPOEHUS N300paKeHNH — OmnnaiiH-Kypc
BEKTOpHAs pacTpoBbIi U BEKTOPHBIN. MIX JOCTOMHCTBA U «KommproTepHas
rpaduka. HepocTaTku. [TocTpoeHne pacTpoBBIX U300paXKEeHUH TeOMETPHSI U
AJNTOPUTMBI OCHOBHBIX T€OMETPHUUECKUX IPUMHTUBOB. AJITOPUTM | TEOMETPHUYECKOE
pacTpoBoi bpesenxeiima. MOJIETTUPOBAHUE
rpadukm.

1.3 | KommnerotepHas OcHoBbI BeKkTOpHO# rpaduku. [lonstue OnnaiiH-Kypc
o0paboTka apu¢meTn3anun npocTpancTa. CBA3b MEXKAY «Komnbrotepnas
TEOMETPHUECKUX | «OYMaKHBIMU» M SKPAHHBIMU KOOPJAHHATAMHU. reoMeTpHs U
00BexToB B 2D- HesiBHBIE ypaBHEHUS U TapaMeTpHUecKne QYHKIUN FEOMETPUYECKOE
MPOCTPAHCTBE. KaK JiBa crioco0a OnucaHusl TMHUHN Ha MIIOCKOCTH. MOJIEIIUPOBAHUEY
Addunnbie




mpeoOpa3oBaHUs
B 2D-

O06001meHHBIe KOOPIUHATEL. ADPUHHBIC
npeoOpaszoBaHus B 2D-TipocTpaHCTBE.

MIPOCTPAHCTRBE.

1.4 | Hloctpoenue [TocTpoeHune KpUBBIX, 3aAaHHBIX KOHEYHBIM OnnaitH-Kypc
IIPOM3BOJIBHBIX MHOXECTBOM TOYEK Ha IJIOCKOCTH. 3aauu «Komnbrotepras
KPHUBBIX Ha UHTEPIOJIALUY U anpokcuManuu. Marepnonsaaus TreOMeTpHs U
TUIOCKOCTH noaMHOMaMu Jlarpanxa u KyOM4eCKHMH CIIaiHAMH. | TEOMETPUYECKOe

AnnpoxcuManys MeTo0M HauMEHbIIUX KBAaAPaTOB. | MOJEIHPOBAHHE)
Kpussie besbe, annpokcumaliys ¢ UCHOJIb30BAaHUEM
KpuBbIX be3sbe.

1.5 | Komnerotepnas I'eomerpuyeckoe MonenupoBanue B 3D- OnnaitH-Kypc
0OpaboTka npoctpancTBe. OCHOBHBIE BHIIBI OOBEKTOB: JIMHHH, «KommrotepHas
TeOMETPUUYECKUX | HMOBEPXHOCTH, Teja. [Ipobiema oToOpakenus reoOMeTpHs U
00BEKTOB TPEXMEPHBIX 0OBEKTOB Ha IJIOCKOCTh, TPOEKTHBHBIE | TEOMETPUIECKOE
Addunnbie n npeoOpaszoBanus. Bumbl nmpoekmnmidi. MaTpuibt MOJICTPOBAHHE»
MIPOEKTHUBHBIC ad(UHHBIX U TPOSKTUBHBIX MPEOOPa30BaHUH.
mpeoOpa3oBaHus
B 3D-

MPOCTPAHCTBE.

1.6 | [pocreiime IMocTpoeHune U300paXkeHUt MHOTOTPaHHHUKOB. OmnnaitH-Kypc
00BekTHI B 3D- Martpunel BepiinH u rpasell. IlpaBunbHble «KommprotepHas
MPOCTPAHCTBE. MHOTOTPaHHUKH (TJTATOHOBHI TENA), UX BUJBL. reoMeTpHs U
IInaTonoBel Tena. | [locTpoeHue mIaToHOBBIX Ten. Onepanuu BpallleHUss | F€OMETPHYECKOe

Y TiepeHoca JJis TUIATOHOBBIX TeJl. MOJICITUPOBAHUEY

1.7 | Hocrpoenue KBagpaTruHble MOBEpXHOCTH U MX KJIACCH(PHUKAIHUL. OnnaiiH-Kypc
KBaJpaTHYHBIX Kapxkacnast Mozenb OBEpXHOCTEH. «Komnbrotepras
MOBEPXHOCTEH [TapameTpuueckoe npencTaBIeHne KBaAPaTHIHBIX reoOMeTpHs U

noBepxHocTei. Onepanuy BpaieHus U epeHoca Uik | TeOMETPUIEcKoe
KBaJ[paTHYHBIX TOBEPXHOCTEH. MOJIETTHPOBAHHE)

1.8 | Ilocrpoenue Omnpenenenue rpaHyll CIEHBI, OTCeYeHue U yaanenue | OniaiiH-Kypc
PEaTMCTUUECKUX | 3JIEMEHTOB. Y JaJleHHe HEBUAMMBIX JIMHUN U «Komnbrotepras
n300paKeHNH. noBepxHocTei. Anroputmbl Pobeprtca u z-0ydepa. reoMeTpus U
Buzyanuzanusi. [Nepenaya >3 pexTOB OCBEIICHHS, OTPAKEHUS U reOMEeTPHUYECKOE

npenomwiieHus. Anuddys3Hoe u 3epkaabHOE OTPasKeHUE. | MOJIEIHPOBAHHE)
Tenu oT OCBEIIEHHBIX OOBEKTOB.

1.9 | bubnuoteka Wuunnmanu3zanus oubmuoreku OpenGL. [Ipumutueel | OHaiH-Kype
OpenGL n komanel OpenGL. [locTpoeHne nByMeEpHBIX U «KomnerorepHast
OcHoBHBIE TpexMepHbIX u300paxenuii cpeacrsamu OpenGL. reOMeTpUs U
TIOHSITHSL. reoMeTpHUYecKoe
Komanbr u MOJICJIUPOBAHUEY
NPUMHUTHUBBL.

ITocTpoenue
M300paKeHUH
CpeIcTBaMu
OpenGL.

2. IlpakTuuyeckue 3aHATHA




2.1 | Cpencrea GDI+ B | Kiaccel npoctpancTBa umeH System.Drawing. OnaiH-Kypc
.Net Framework. | Knaccel uactpymentos (Pen, Brush, Font). Kiace «KommrotepHas
Knacc Graphics, Graphics 1 METO/bI MOCTPOCHUSI TPUMHUTHBOB. reoMeTpus U
METOIBI Pabota ¢ uBeroBoii Mmomensio RGB. Co3nanne TEOMETPHUIECKOE
HOCTPOCHUS 3¢ dEeKTOB aHUMALHH. MOJICIINPOBAHUEH
NPUMHUTHBOB.

2.2 | Iloctpoenue Anroputmel DDA, BpesenxeiiMa u By. Anroputm OnnaiiH-Kypc
pacTpOBbIX bpesenxeiima a1 oTpeska npsMoi 1 3JUIHIICa «KoMmnbrotepHas
N300 paKeHUH (oxpyxHOCTH). TEOMETpHUS U
OCHOBHBIX reOMETPHYECKOE
TeOMETPHUUECKUX MOJEIIUPOBAHUEY
HIPUMHUTHBOB.

Anroputm
Bpesenxeiima.

2.3 | BekropHas [loctpoenne nuHMH 1 GUTYP C UCTIOTB30BAHUEM OnnaiiH-KypcC
rpaduka. pa3IMYHBIX cioco0oB ux onucanud. [Ipeobpazoanms | «KommbroTepHas
[Moctpoenune MacIITaOUpOBaHUS U MIEPEMEILICHHS. TreoMeTpHs U
reOMETPHYCCKHX reoOMeTPHUYECKOE
00BEKTOB Ha MOJICITUPOBAHUEY
TUIOCKOCTH.

AddunnbIC
mpeoOpazoBaHUs
00BEKTOB.

2.4 | Ilpocreiimme MaremaTtuyeckue MOAEIN MHOTOTPaHHUKOB U OnnaifH-Kypc
00BekTHI B 3D- KBaJpaTUUYHBIX IOBEpXHOCTEN. [locTpoeHune «KommprotepHas
MIPOCTPAHCTBE. n300paKeHUH MPaBUIILHBIX MHOTOTPAaHHUKOB U reoOMeTpHs U
ITnaToHOBHI TeNa | KBaJAPATUYHBIX MOBEPXHOCTEH € UCTIOIB30BAHUEM reOMETPHYECKOE
Y KBQJIDATUYHBIC | Pa3IMYHBIX CIIOCOOOB MPOSIMPOBAHMUSL. MOJIEIIUPOBAHUEY
MOBEPXHOCTH

2.5 | OcHOBHBbIC Wntepdeiic n cunrakcuc komang OpenGL. OnnaiiH-Kypc
TIOHSITHS, BepmHbl 1 IpUMHUTHBEL. MOJ1eTEHO-BUIOBBIE «KommbrorepHas
KOMaH/Ibl 1 npeoOpa3oBaHuUs. TeoOMeTpHS U
NPUMHUTHBBI reOMETPHYECKOE
OMOIHOTEKH MOJICITUPOBAHUEY
OpenGL.

ITocTpoenue
JIBYMEPHBIX U
TPEXMEPHBIX
M300pakKeHNH.
3. JlaGopaTopHble 3aHATHS

3.1 | Knacc Graphics, Co3znanue MpUIIOKEHUS, CO3/IAIOIETO PUCYHOK C OnnaiiH-Kypc
METO/IBI MOMOIIBI0 MeToJ10B Kiacca Graphics n «KommbrorepHas
MOCTPOCHUS JeMOHCTpHpYomero 3G hexT aHnMaluy. reoOMeTpHS U
NPUMHUTHBOB. reOMETPHYECKOE

MOACIIUPOBAHUC)




3.2 | IocTpoenue Coznanvie MpIIIoKEHNS, PEaTU3yIOIIEro alrOPUTM OnaiH-Kypc
pacTpOBBIX bpesenxeiima 1 MOCTpOEHUSI OTpE3Ka MPSIMOH, «KoMmnbrotepHas
n300paxxeHuit ¢ OKPY>KHOCTH WJIM IPOU3BOJILHOTO 3JUIUIICA. TeoOMETpHS U
WCTIOJTb30BaHUEM reOMEeTpHYIECcKOoe
anropuT™Ma MOJIETTPOBAHHE»
bpesenxelima.

3.3 | Iloctpoenue Co3znanue mpuIoKeHHs], IEMOHCTPUPYIOIIETO OJTUH OmunaitH-Kypc
TUHAHA 1 QUTYp 13 CITOCOO0B MTOCTPOEHUS IMHUH T10 3alaHHOMY «KowmmbrotepHast
HAa TTOCKOCTH C HabOpy TOYEK Ha IIOCKOCTH, JINOO BEHITIOTHSIONIETO TeOMeTpHUs U
WCIIOJIb30BaHUEM | MOCTpOEHHE KOMOMHALIMN T€OMETPHUYECKHUX (Uryp ¢ reOMETPHYECKOE
Pas3InIHBIX UCTONb30BaHueM 3(p(hEeKTOB X MAcCIITAOMPOBAHUS U | MOJEIHPOBAHHE)
CITOCOOOB UX TIepeMEITICHIS
OTIHCaHMS.

3.4 | Iloctpoenue Co3znanue MpuiI0KeHMs, BHIIOIHAIOMIEro moctpoenue | OHiaifH-Kypc
MPOCTEHUIIINX IJIATOHOBBIX T, JIN0O KBaIPaTUYIHBIX MOBepXHOCTeH | «KommbproTepHas
00BEKTOB B ¢ neMoHcTpanuen 3pPeKToB MacIITaOUpOBaHUS, TeOMETpHUS U
TPEXMEPHOM BpAIeHUs] 1 OCBELICHUSI. reoMeTPHYECKOE
MPOCTPAHCTBE MOJICTPOBAHHE»

*) Onnalin-Kypc pasmenieH Ha nopraje «JIeKTPOHHbIH yHuBepcuTeT BI'Y» 10 anpecy
https://edu.vsu.ru/course/view.php?id=9599

13.2. Tembl (pasaenbl) AUCUUNIINHBbI U BUAbI 3aHATUNA

HaunmenoBanune TeMbl
(paznena)

IIpakTruec
KHe
3aHATUA

Jlexknuu HEBIE

3aHATHUA

JlabGopatop

Camocros
TebHAS
paborta

Bcero

OCHOBBI KOMITBIOTEPHON
rpaduxu. ['paduueckue
urctpymenTsl .Net Framework

10

PactpoBas 1 BeKTOpHas
rpaduka. AIropuTMBI
pacTpoBoii rpaduKH.

10

KommbrorepHas o6paboTka
TeOMETPUYECKUX OOBEKTOB B
2D-npoctpancTBe. AdduHHEBIE
npeobpazoBanus B 2D-

MIPOCTPAHCTBE.

12

IocTpoenne Npou3BOIBHBIX 4 2 2

KPpHUBBIX Ha IIJIOCKOCTH

14

Komnsrorepnas o6padoTka
reOMETPHUUYECKHX OOBEKTOB
AddrHHBIE U TPOESKTUBHBIE
npeobpazoBanus B 3D-

IIPOCTPAHCTBE.

12



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

6. | Ilpocreiimue 0o6bexTHI B 3D-
npocTtpaHcTBe. [11aToHOBbI
Tena.

7. [TocTpoenue KBaipaTUIHBIX
MOBEPXHOCTEN

8. | IocTpoeHne peauCTHUECKUX
nzo0paxxennid. Buzyanuzamus.

9. Bubanorexa OpenGL
OcHoBHbIe TOHATHUS. KoMaH b1
u npuMUTHUBEL. [TocTpoeHue
n300paKeHNnH cpencTBaMu
OpenGL.

Bcero

34

16 16 42 108

14. MeToan4yeckue ykasaHmMAa Ans ody4aroWmxXcAa no 0CBOEHUIO AUCLUMNIIUHDI

PaboTa ¢ koHCcnekTaMu NeKUUn N Npe3eHTaUMoHHbIM MaTepuanoM; BbiNONHEHNE NPaKTUYECKUX
3agaHuin, aHanua obpasyoB NPUITOXEHWI NO TeMaMm 3, 4, 6; BbINONHEHWE NabopaTopHbIX 3a4aHui;
NnoaroToBKa K 3agaHusiM Tekylen attectauun. MNpn camocTtodaTenbHom paboTte no teme 9
peKOMEHOYETCSA UCMONb30BaTh NMNTEPATYPHbBIN NCTOYHWMK [1] 1 3NIEKTPOHHBIN pecypc [6].

15. NepeyeHb OCHOBHOM U AONONTHUTENBLHOW NUTEpPaTypPbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUNIINHDI

Ne n/n Uctounuk

1. Twoxaues H.A. Ilpoepammuposanue 2D u 3D sexmoprou epagpuru / H.A. Tiokaues, B.I.
Xnebocmpoes. — CI16.: Uz0amenvcmeo «Jlanvy, 2017. — 320 c.

2. Huxynun E.A. Komnwvromepnas ceomempust u aneopummuvl mawunnou epaguxu — CI16.: bXB-
Hemepbype, 2003. — 506 c.

3. Hlukun E.B. Komnviomepnasa epaghuxa. Ilonuzonanvnvie mooenu / E.B. lluxkun, A.B.
Bopeckos. — M.:JJUAJIOT-MHUDU, 2005. — 461 c.

6) pononHuTenbHas nuTepaTypa:

Ne i/t

Hctounuk

Ilumep, 2006 .— 623 c.

4. OpenGL : pyxogoocmeso no npoecpammuposanuto : nep. ¢ anen. / M. By [u dp.] .— CII0. :




B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHblEe PECYPChI:

Ne i/t HUctoynuk

5. http://bigor.bmstu.ru/?cnt/?doc=100 Graph/base.cou KomnsromepHas epaghuxa u
2eomempuieckoe mMooenupogarue (6azo8wiii Kypc)

16. NMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecneyvyeHns AN CaMOCTOATEeNIbHOW paboTbl

Ne i/t HUctoynuk

6. https://rsdn.org/article/opengl/ogltut2.xml. FO. baskosckuii u op. I paguueckas bubruomera
OpenGL

17. Obpa3soBaTenbHble TEXHOSIOrMN, UCNONb3yeMble NpU peanusauum y4eoHomn
AUCLUMNNUHBI, BKIOYaA AUCTaHLMOHHbIe oOpa3oBaTtenbHble TexHonoruu (A4O0T),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpwv peanusaumn y4ebHOM ANCLMUNMNHBLI UCNONb3YHTCHA 3NEMEHTbI AUCTAHLMOHHOM
obpasoBaTenbHOM TexHonornm Ha 6ase obpasoBaTenibHOro nopTana «ANeKTPOHHbLIN YHUBEPCUTET
BI'Y» https://edu.vsu.ru/my/

18. MaTepnanbHoO-TeXHU4YECKoe obecrnevyeHme ANCUUNIINHDI:

1. YuebHaga ayautopust onst 3aHatui nekuymoHHoro tuna Ne 292. MNMK-Intel-G3420, paboyee mecto
npenofasaTtensi: NPOEKTOpP, BUAEO-KOMMYTATOp, cneunannsnpoBaHHas mebenb: gocka menosas 1
WT., ctonbl 31 WT., CTynbsa 64 WT.; BbIxO4 B NIHTEpHET, focTyn K ooHaam y4yebHO-MeToamyecKkomn
OOKyMEHTaUMN N 3NEKTPOHHBbIM U30aHUSM.

2. KomnbtoTepHbivi knacc Ned (aya. 382). MK Ha 6ase IntelCore2Duo 2,81 u, O3Y 2I'b, amck 160Gb
— 30 wrT. CneunanuampoBaHHaa Mmebenb: Aocka MapkepHas 1 WT., CTonbl 22 wWT., CTynbs 44 wWr.;
paboyee MecTo npenofaBaTens: NPOeKTop, BuageokoMmyTaTop. B knacce HaxogmTca Touka goctyna
OecnpoBogHon cetn gnga pgoctyna B WMHTepHeT M Kk ydebHO-meTooMyeckum martepuanam,
pacnonoXeHHbIM Ha BHYTPEHHUX cepBepax akynbTeTa.

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEHKM OCBOEHWS 0ByYaroWwmMMmncs y4e6HOro matepuana onpeaensercs coaepxaHmem
criegyoLmx pasaenos AUCUMNIINHGI

OneHouHble
Ne Ko Ko CpeICTBa IS
Pazgenbl quctuminHb! (MOTYIH) o A pent 8
n/m KOMIETEHIINU | HHAUKATOpa TEeKYyIIEeH
aTTecTalu
1 1. OcHOBBI KOMITBIOTEPHOI! TpauKH. OIIK-1 OIIK-1.1 IIpakTnueckue
I'pacdmueckue nncrpymentsl .Net Framework 3aJlaHus U

TECThI
pa3MeleHbl Ha

2.PactpoBast u BekTopHas rpaduka. AJITOPUTMBI
pacTpoBoii TpaduKH.

noprane
AdduHHBIE T BaHUA B 2D- .
3.Add e npeodpasosa «DNEeKTPOHHBIN
MPOCTPAHCTBE. YHUBEPCUTET
4.TTocTpoeHre POU3BOJILHBIX KPUBBIX HA BI'Y» *)

IIJIOCKOCTHU



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

5.AdbuHHBIC 1 TPOCKTUBHEIC MPEOOPA30BAHMS B
3D-mpocTpaHcTBe.

6.IIpocreitmune 00beKkTH B 3D-pocTpaHCTBE.

9.bubnunorexa OpenGL OCHOBHBIC TOHSTHS.
Komanas! 1 mpuMHUTHBEL

IIJIIOCKOCTH

5. KomnbrotepHast 00paboTKa reoMeTpHYECKUX
00BexToB B 3D-mpocTpaHCTBE.

6.IlocTpoeHne MIIaTOHOBBIX TEN.
7. IlocTpoeHne KBaipaTUYHbIX IOBEPXHOCTEN
8. [locTpoeHue peamcTHIECKUX H300paKeHUH

9. IlocTpoeHne N300paKEHUH CpeICTBAMU
OpenGL

2 1. OCHOBBI KOMIIBIOTEPHOU TpauKy. OIIK-1 OIIK-1.2 IIpakTrueckue
I'pacdmueckue uncrpymentsl .Net Framework 3aJlaHus U
2.PactpoBasi ¥ BEKTOpHasi Tpaduka. AIropUTMBI TECTRI
pacTpoBoii rpaduKu. PasMCILICHBI Ha
3K 6036 nopraie

é OMnb}OTzegﬂaﬁ 00paboTKa reOMETPUUECKUX «INeKTPOHHBI
'beKTOB B 2D-11 HCTBE.
OUBEKTO POCTpaHCTBE YHHUBEPCUTET
4.TlocTpoeHne POU3BOJILHBIX KPUBBIX Ha BI'V» *)
TUIOCKOCTH
5. KomnproTepHas 00pab0TKa TEOMETPUIECKIX
00BekToB B 3D-nipocTpaHCcTBe.
6.IlocTpoeHue MIATOHOBBIX TEN.
7. IlocTpoeHue KBaipaTUUHbIX TOBEPXHOCTEHN
8. [TocTpoeHue pealuCTUUECKUX H300paKeHHIM
9. IlocTpoeHne n300paKeHH CPEICTBAMEI
OpenGL

3 1. OcHOBBI KOMIIBIOTEPHOH TPapUKH. OIIK-1 OIIK-1.3 [IpakTudeckue
I'paduueckue unctpyments .Net Framework 3aJIaHus U
2.PactpoBas u BeKTOpHas rpaduka. AIropUTMEbI TCCTHI
pacTpoBoii rpadukw. Pa3MCIICHBI Ha

nopraie
3. KomnbroTepHas 00paboTKa reoMEeTpHYECKUX .
5 D «DIEeKTPOHHBIH
'beKTOB B 2D-mpocTpaHcTse.
OUBEKTO POCTpaHCTBC YHHUBEPCUTET
4.TlocTpoeHne NpOr3BOJIbHBIX KPUBBIX Ha BI'Y» *)

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

M POMEXYTOYHaA aTrecrtauuna

dopma koHTpons - 3a4veT ¢ oueHkon, KoHTponsHasa paboTta

OueHo4HbIe cpencrtea ons I'IpOMG)KyTO‘-IHOVI aTtrectaunm



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

20 TunoBble OUEHOYHbIE CpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegensirowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWMN KOHTPOJIb yCNEeBaeMoOCTH

KoHTponb ycneBaemocTv No AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CReayroLmnx
OLEHOYHbIX CpeacTB: pybexHble aTTecTaumm nabopaTtopHble paboTbl. [lepeyeHb 3agaHunin ang
nabopaTopHbix paboT COOTBETCTBYET TEMAM 3aHATUN. PelueHne Kaxxgoro 3agaHnst 4OMKHO ObiTb
AOBELEeHO OO KOMMbIOTEPHOM peanusaumun. lNepeyeHb 3agaHuin ana nabopaTopHblx paboT
pasMeLleH Ha nopTane «ONeKTPOHHbIN yHuBepcuteT BIY»
https://edu.vsu.ru/mod/resource/view.php?id=224221&redirect=1 )

B TeueHun Bcero cemectpa CTyaeHT 006a3aH caenaTtb YeTblpe 3agaHns. CTyaeHT, He caenaBLumm
HY>KHOE YMCMO 3afaHUN K 3a4€Ty He JonycKaeTcs.

3a kKaxpoe 3agaHume BbicTaBngeTcss oueHka no 100 OGanbHoW wWwkane. 3a oT4yeT B
NPOMEXYTOYHOWN aTTecTalmmn BbICTaBnseTca cpeaHui 6an n3 nonyyYeHHbIx B TedeHun mecaua. Ecnm
K MECAYHOMY OTYeTY He caaHO HeoBXoaMMOoe KONMYecTBO 3adaHui Ha oueHKy 6onee 30 6annos, To
CTYAEHT K OTYETy aBTOMaTu4eckn He gonyckaetcs (oueHka 0 6annos). Mpu caaye 3agaym He B CPOK
oueHKa cHmxkaeTcst Ha 30-40 6annoB. CTygeHTam, coaBLLUMM BOBPEMS MPOMEXYTOUHbIE aTTecTaumm
Ha oueHKy 6onee 30 6annoB, B KOHLEe CEMeCTpa BbICTaBMAETCA 3a4eT aBTOMaTOM.

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHasas aTtTecTauus No AWCLUMNIMHE OCYLLECTBMSAETCA C MOMOLLbIO CrNeayoLmX
OLIEHOYHBIX cpeacTB: cobecenoBaHme no 6unetam k 3a4eTy. MNepeyeHb BONPOCOB K 3a4eTy:

1. OcHoBbl KOMNblOTEPHOW rpadukn. Mpaduyeckme nHcTpymeHThl .Net Framework
1.1. Knacckl npoctpaHcTBa umeH System.Drawing.
1.2. Knacc Graphics, ero xapakrepuctumka
1.3. Knacc Pen, ero xapakrepucTuka
1.4. Knacc Brush, ero xapakrepucTtuka
1.5. Knacc Font, ero xapakrepucrtuka
1.6. Knacc Bitmap, ero xapakrepuctuka
1.7. Knacc Image, ero xapakrepuctmka
1.8. lNoHaTne useToBOM Mogenu, usetosasa moaens ARGB
1.9. MNoHaTHe uBeTOBOM Moaenu, usetosas mogenb CMYK
2. BekTopHas u pacTtpoBas rpaduka
2.1. BektopHasa rpaduka 1 3agada pacrepusauum
2.2. Anroputm bpeseHxenima onst NOCTPOEHUST OTpe3ska NPAMON
2.3. Anroputm bpeseHxerMa Anst NOCTpoeHns annunca (OKpY>KHOCTH)
2.4. Anroputmbl DDA n By
3. AdduHHbIE Npeobpa3zoBaHus B 2D-npocTpaHcTBe.
3.1. AdbbmHHbIE NnpeobpasoBaHns, 6asoBble adhdUHHbIE NpeobpaszoBaHms
3.2. OgHopoaHbIE KOOPAWHATbLI, MPENMYLLECTBA UX MPUMEHEHNS
4. TeomeTpuyeckme obbekTbl B 2D-npocTpaHcTBe.
4.1. OnucaHne NUHUIA C NOMOLLbIO YPaBHEHWUI: AOCTOMHCTBA U HEAOCTAaTKN
4.2. lMapameTpuyeckoe onvcaHme NUHUIN: JOCTOUHCTBA U HeJOCTaTKU
4.3. Cnocobbl NpMBNMKEeHHOro onNnUcaHns NHUM
4.4. 'HTepnonsaumsi MMHWA, CNocobbl MHTEPNONALUK
4.5. Annpokcnmaums NIMHUIA, cnocobbl annpoKcMaLmMm
5. AddpuHHBIE N NPOEKTUBHbIE NpeobpasoBaHnsa B 3D-npocTpaHcTBe
5.1. 3tanbl NOCTPOEHNs N306paxeHnn TpexMmepHbIX 06 bEKTOB
5.2. A purHHbIE Npeobpa3oBaHns B TPEXMEPHOM NPOCTPaHCTBE
5.3. lNpoekTuBHbIE NPE0OpPa30BaHUS, X OTNNYME OT addPUHHBIX Npeobpa3oBaHui


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

5.4. Bngbl NpoeKTMBHbIX NpeobpasoBaHuin

5.5. OpToroHanbHoOe NPoeLMpOBaHME, Ero XapakTepUCTMKN

5.6. AKCOHOMETpUYecKoe NpoeuUnpoBaHmne, Buabl akCOHOMETPUYECKNX NPOEKLINIA
5.7. KocoyronbHoe npoeuumpoBaHue

5.8. UeHTpanbHOe npoeunpoBaHne, OCHOBHOE CBONCTBO LEHTPanbHOro NpoeLmMpoBaHus
"eomeTpuyeckne obbekThbl B B 3D-nNpocTpaHcTBe.

6.1. Mogenu mHororpaHHukoB. KapkacHble 1 CnfoLwwHble Moaenm

6.2. NMnatoHoBbI TENa, BUAbI NNaTOHOBbLIX Ten. Popmyna JArnepa 4nsi MHOrorpaHHuKa
6.3. ekcaagp v okTasap, UX XapakTepucTmku

6.4. [Jopekaagp v nkocasgp, X XxapakTepucTmkm

6.5. KBagpaTuyHble NOBEPXHOCTU, UX NapamMeTpuyecKoe onucaHue.

6.6. ANropntm NOCTPOEHUSA KBaApPaTUYHbBIX MOBEPXHOCTEN

MOCTPOEHMNE PEeanMCTUYECKUX N300PaKEHNIA.

7.1. Anroputm PobepTtca ons yaaneHms HeBUOUMbIX NINHAIA

7.2. NoHaTue z-6ydbepa. ANropntm yaaneHnus HeBUONMbIX MOBEPXHOCTEN

7.3. Nepenaya aphekToB OCBELLEHNSA, OTPAXKEHNA N NPENoMIIeHNs
"padnyeckas budbnuoteka OpenGL

8.1. NHTepdenc n cuHtakcuc komaHg OpenGL

8.2. BepLlwyHbI U NPUMUTKMBbLI, MOAENBHO-BUAO0BbLIE Npeobpa3soBaHus B OpenGL
8.3. CpeactBa pucoBaHunda nuHnin n dpuryp cpeactesamm OpenGL

8.4. 3obpaxeHne TpexmepHbix Ten cpegcrsamm OpenGL



