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1. MECTO JUCLIMITJINHLI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMEI

1.1. TpeboBaHus K mpenBapuUTEIbHON MOATOTOBKE O0YUYaIOUIUXCS, MPEIIIECTBYIOIINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHUE JTAHHOMU:

TUCHUIUIMHBL [porpaMMbl  OakanaBpuara: Anredpa U reoMeTpusi, ApXHUTEKTypa
KOMIIBIOTEPOB, AJITOPUTMBI U CTPYKTYphl JAaHHbIX, lIporpammupoBanue, Martemarnueckue
OCHOBBI MAITUHHOW TpaduKH.

1.2. JlucuuiuimHbl, KypcoBble paOOThl W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JTUCIUILIMHBI HEOOXOIMMO KaK MPeIIeCTBYIOIIEE:

MCTOJIB3YIOTCS TIPU HAIMCAHUU BBITYCKHON KBATH()UKALMOHHOW PabOThI

2. OIMMCAHUME JMCHUITJIMHBI

2.1. OO0mas xapakTepucTUKa

HauMmeHoBaHuUE moKa3ates 3HaYeHKE TOKA3aTe s
09.03.04 TIporpamMmmHast HHKEHEPUS
(ITpodune: [IporpaMMHast HHKEHEPHS)

Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

HIudp n Ha3BaHHE B COOTBETCTBHH C
y4eOHBIM [JIAHOM

YacTe 00pa3zoBaTeIbHON MPOrpaMMBbl BapuaTuBHas yacTh: BbIOOp By3a
KosinuecTBO 3a4eTHBIX eIMHHMIL / BCETO YacoB 4/144

b1.B.0/1.23 KommetoTepHas rpaduka

2.2.  Pacnpenenenue yacos 1o popmam u repuoaam o0ydeHus

O011ee KOJIMYECTBO YaCOB
o
E CaMOCTOSI-
dopma 21 8 5 - o
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU opma
o0y4eHus 2 3 BCETO

s OHHBIX | TOPHBIX | YeCKUX | paboThI+ KOHTPOJIS

KOHTPOJIb
OuHas 4 7 34 34 17 59 144 JK3aMeH

3. LEJM JUCIUATUIMHBI

®opMHUpPOBaHUE Y CTYAECHTOB 3HAHUN 00 OCHOBHBIX MOHATHSAX U METO/IaX KOMIIbIOTEPHOMN
rpaduKy, pacCMOTPEHHE BONPOCOB IMPHUKIAJHOTO MPOTrpaMMHUPOBAHUS TpapUKUd C MOMOILBIO
rpadpuueckoit Oubmmorexkn OpenGL kak yHHUBepcadbHOW crHenuUKalnuY, peaau3yeMon
BUJICOKapTaMH.

4. KOMITETEHIIMM OBYYAIOINEI'OCS, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHiun

[TK-2. CniocoGeH TOTOBUTH MpE3eHTAInH, OPOPMIIATh HAYYHO-TEXHHUUECKHUE OTYETHI IO
pe3yibTaTaM BBITIOJTHEHHON PabOTHI.

4.2. HVuaukaTopbl KOMIIETEHIUI

[IK-2.2. YmMeer 0OOCHOBBIBATHh MOJICTH KOMITBIOTEPHOW TpaduKH C ITOMOIIBIO
MaTeMaTHYECKUX MpeoOpa3oBaHUi, anmpoKCUMalUid U (PU3UYECKHX 3aKOHOB, a TaKXKE BIaJIeeT
HaBbIKaMU BU3yaJIU3allMK PE3yJIbTaTOB UCCIIEI0BAHUMN C IIOMOIIBIO KOMITBIOTEPHOU IpadUKH.

4.3. Pe3ynbrarsl 00yueHHS
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[MK-2.2.1. 3HaeT MareMaTHYECKHE METOJIbI, HA OCHOBE KOTOPBIX C IMOMOIIBIO CTPOUTCS
KOMITbIOTEPHASL MOJIEJIb PEATMCTUYHBIX N300PAKEHUH.
[1K-2.2.2. Briageer HaBBIKAMU MOCTPOEHUS Tpaduueckoil MHTEpHpeTanuu WHPOpMaun

Pa3IMYHOI MPUPOIBL.

[IK-2.2.3. VYmeer odopMIsATh

pe3yJbTaThl

PacuCToOB  KOMIIBIOTCPHBIX MO[[GJIGI;'I

(bu3HYECKUX MPOIIECCOB, YYACTBYIOLIUX B IOCTPOCHUH PEATUCTUYHBIX U300paKEHH.

S. ITPOIT'PAMMA JJUCIHTATTJIMHBI

HazBaunue teMbl

Kpartkoe conepskanue TeMbl (BOIPOCHI TEMBbI)

Pazpen 1.

OTarnsl co3aHus H300paKeHUH CpesICTBaMU
KoMmInbioTepHO# Tpaduku. [IpeoOpasoBanus Ha
IUIOCKOCTHU | B TIPOCTPAHCTBE

Tema 1. BBegeHnue B KOMIBIOTEPHYIO
rpaduky

OcHoBHble oOnacTu mnpuMeHeHus. PactpoBasg,
BeKTOpHas u (ppakranbHas rpaduka. TpexmepHas
rpaduka. MaTepakTuBHas rpaduka.

Tewma 2. ®opMupoBaHHE NU300PAKEHUIA.

OObekT u HaOmonatenb. DU3HYECKHE CUCTEMBI
CO3JaHUsl U300paKEHUsI: TJIa3 YelioBeKa, Kamepa
00ckypa. Mojeiab CHHTE3UPOBAHHON KaMephl B
KOMITBIOTEPHOM TpaduKe.

Tewma 3. Dranbl co3nanus n300paKeHusI.

MognenupoBanue. ['eomerpuueckass o0paboTka.
[IpeobpaszoBanue B pactp. OTobpaxeHue

Tewma 4. [IpeoOpazoBaHus Ha TIOCKOCTH
u B npocTpancTe. 3D MonennpoBaHue

AOCTpakTHBIE NPOCTPAHCTBA B KOMIIBIOTEPHOM
rpaduke. Ilomarme  ¢peiima.  AddunHbIC
npeobpazoBanus. OTHOPOIHBIE  KOOPIMHATHL
Cynepno3unus npeoOpa3oBaHH.

Paznen 2.

[TocTpoeHue peaTucTHUeCKUX H300paKeHun

Tema 5. IIpoennpoBanue

Buner nmpoekumii. Ilepcnextusa. OproroHaibHas
npoekurs. MaTpuibl NpOeMPOBAHMSL.

Tema 6. MoaenupoBaHue TpeXMEpPHBIX
00BEKTOB.

OcCHOBHBIE KJIaCChl MPEACTABICHUN CIUIOIIHBIX
00BbekTOB. MoenupoBaHue Kyoa.

Tewma 7. IloctpoeHne Moaenu
OCBEIIEHHUS.

Bzaumopencteue csera u marepuana. McTtouHuku
CBETA U 1IBET U3JTYyYCHHUSI.

Tema 8. Meronpb! 3akpamnBanus. L{Ber.

3akpacka 1o merony I'ypo. 3akpacka 1mo MeTony
@onra. l[BeToBble MOAEIM B KOMIIBIOTEPHOU
rpaduke.

6. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI

6.1. ®dopma oOyueHust — ouyHas, Kypc — 4, cemectp — 7
HaumeHnoBaHus pa3zienoB U TeM Koumriecto Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero

Paznen 1 11 16 5 27 59
Tema 1. BBeageHue B KOMIIBIOTEPHYIO
rpaduky. ['paduueckue CUCTEMBI U MOJEIH. 3 0 0 3 6
Kareropuu KOMIIbIOTEPHOM IpaduKu.
Tema 2. ®opmupoBaHue Hu300paKECHUI.
bubmmoreku OpenGL wu DirectX. Cucrema 3 4 1 8 16
KOMITbIOTEpHOM rpaduku. MynbTUMEHMA.




Tema 3. ®opmupoBaHue HU300paKECHHMA.

Dtanbl co3nanus n3oopaxenus. Ousndeckue 2 4 2 8 16
CHCTEMBI CO3JIaHMsI M300paKEeHUH.

Tema 4. AOCTpakTHBIE TIPOCTPAaHCTBA B

KOMIbIOTepHOH rpaduke. [IpeodpasoBanus Ha 3 5 9 3 21
IUIOCKOCTH U B IipocTpaHcTBe. Cyneprno3urys

npeobpasoBanuii. 3D MonenupoBaHue.

Pasnen 2 23 18 12 32 85
Tema 5. Tpexmepuoie 00bekThl B OpenGL

[IpeoOpa3zoBanue KOOpJIMHAT. 6 4 2 8 20
[IpoeunpoBanue.

Tema 6. IlIpoenupoBanue. Ornpezaenenue

MaTpul] OPTOrOHAJIBHOTO M IEPCIEKTUBHOIO 4 4 4 5 20
MpoerpoBaHus. MaTpulibl IPOELUPOBAaHUS B

OpenGL.

Tema 7. MogenupoBanue TPEXMEPHBIX 9 6 4 8 27
00bekTOB. [TocTpoeHne MoienH OCBELICHHUS.

Tema 8. Mogenr ®onra. OmnpeneneHue

BEKTOPOB HOpMaJ, OTpaKeHUs u 4 4 9 5 18
npenomiieHus.  Meroabl  3aKpalluBaHMsL.

Meronbl 3akpamuBanus. LBer.

10 KOMIIOHEHTY OIIOII 34 34 17 59 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIHEI'O KOHTPOJIA

YCHEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMU
7.1.  KoHTpoJsbHBIE BOIIPOCHI

1. KommnsrorepHas rpaduka. OcHOBHbIe 001acTu MpuMeHeHus. PactpoBas, BeKTopHas U
¢paxranbHas rpaduka. TpexmepHas rpapuka. UnTepakTuBHas rpaguka. Mynbrumenua.

2. OCHOBHBIE KOMIIOHEHTBI CUCTEMbI KOMIIbIOTEpHOU Tpaduku. CyIiecTByome
rpadguyeckue OUOINOTEKH.

3. PacrpoBas rpaduka. Pactp. [Tukcens. bydep xanpa. butosas mnockocts, OutoBas
rryouHa. Pazpemaromas crmocoOHOCTh pacTpa rpadudecKoro n300paskeHusl.

4. BextopHas rpaduxa. bazoeie anementsl. [Ipumutussl. Kpussie besbe.

5. ®paxranbHas rpaduka. [lonstue gpakrana. ['eomerpuueckue, anredpandyeckue u
croxactuueckue gppakransl. [Ipumeps! GppakTanbHBIX H300paXKeHUH.

6. TpexmepHas rpaduka. DTarbl IPOCTPAHCTBEHHOTO MOJICITUPOBAHMS OOBEKTA.

7. YcrpoiicTBa BeIBoJIA H300paxeHui. [Ipouecc popmupoBanus nzodbpaxenuii. O0beKT U
HaOJIFOJaTENb.

8. ®dwusnueckue CUCTEMbI CO3JJaHHs N300pakeHUsI: IJ1a3 YeJI0BeKa, kamepa 00cKypa.

9. Mopens CHHTE3UPOBaHHON KaMephl B KOMITBIOTEPHOH rpaduke. KapTuHHAS MIIOCKOCTS.
Orcexkaromias paMka.

10. Drambl co3manus N300paKeHUS: MOICITUPOBaHNE, TeOMEeTpHIecKast 00paboTKa,
npeoOpa3oBaHuE B pacTp, OTOOpakeHHeE.

11. I'paduueckuii crannapt OpenGL. OOpaboTka BepiinH U cOOpKa MPUMHUTHBOB.
OcHoBHBIE (DYHKIIMU PUCOBAHUS IPUMHUTHUBOB, YCTAaHOBKA 1IBETA, pa3Mepa, ITPUXOBKH.
VYcerpaHeHue CTyneH4aToCTH.

12. ABcTpakTHBIE IPOCTPAHCTBA B KOMITBIOTEPHOM rpaduke: BeKTOpHOE, adhUHHOE U
€BKJIMJI0BO.

13. IIpeoOpa3oBaHus HA TUIOCKOCTH: CIIBUT, BPALIEHNE, OTPAKEHUE, MAaCIITAOUPOBaHHE.

Matpuirsl mpeodpazoanuii. O THOPOIHBIE KOOPIUHATHI.




14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
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[TpeoOpa3oBaHus B MPOCTPAHCTBE: CIBUT, BpallleHNE, MacCIITAOUPOBaHUE, CKOC.
Matpuirsl mpeodpa3oBaHui.

Cynepno3unus npeodpazoBanuii. [IoBOpoT BOKpYT Mpon3BOIBHON (PUKCHPOBAHHOM
TOYKH, OCh [IOBOPOTA COBIAAET C OCbI0 (OCHIO X, OCBIO Y).

[ToBopoT KyOa BOKpYT MpOU3BOJIbHOM ocu. DUKCHpOBaHHAS TOYKA TIOBOPOTA — LIEHTP
KyoOa.

Monenb nporiecca BpIBOIa TpeXMepHOi rpadudeckoit nadopmarmu B OpenGL.
Matpuirsl npeodpazoanuii B OpenGL. MaTpuiisl BUIOBBIX MpeoOpa3oBaHUM.

@peiimbl B OpenGL. @peiim kamepsl 1 MUPOBO (hpeiim.

Pa3merienune kamepsl 1 3aanue ee opueHtanuu B OpenGL.

IIpoenypoBaHue LIEHTPAIbHOE U NapajuieabHoe. Buael npoexknuid. [lepcnexrusa.
[TapannensHoe npoenupoBanue. OproroHanbHas nmpoekuus B OpenGL.

[TocTpoeHne MaTpHIlBl OPTOTOHATIBHOT'O IPOEKTUBHOTO MPE0OPa30BAHUS.

Kocoyromnpnas npoekuus. Matpuia KOCOyrojapHOTO POSLUPOBAHHUS.

[TepcniekTuBHas HopManu3auus. [loctpoeHne MaTpuLbl IEPCIEKTUBHOTO
IIPOELUPOBAHUS.

[TepcniektuBHbIE IpeoOpazoBanus. ynkunu OpenGL.

Mertonbl MOIETMPOBAHUS TPEXMEPHBIX 00BbEKTOB. MosienupoBanue Kyoa.

Anroputm z-0ydepa [uid yaaneHuss HeBUIUMBIX moBepxHocTel. Tect riryounsr B OpenGL.
[Toctpoenne monenu ocBenieHus. B3aumoieiicTBUE CBETa M MaTepuala OBEPXHOCTHU:
3epKalbHOE OTpakeHue, AU Py3HOe OTpakeHUE, IPEITOMIICHHUE.

Buabl HICTOUHUKOB CBeTa, pealn3yeMbIX B KOMIBIOTEpHOU rpaduke. L[BeT uzinyuenus u
(YHKIIMM MHTEHCUBHOCTH U3JTyuyeHusl. MoJelnpoBaHnue IpOoKEKTOpa.

Mogene orpaxenus ®onra. OrpaxeHue ¢(oHOBOro cpera, Iudp¢y3Hoe OTpaKeHUue U
3epKaJIbHOE.

Monens orpaxkenuss @ounra. OnpeneneHne KOMIOHEHTOB BEKTOPa HOPMAJIH.

Mopnens orpakenuss @onra. OnpeneneHre KOMIIOHEHTOB BEKTOPA OTPaKEHUSI.
IToctpoenne monenu npenomienus ceera. OnpeeseHne BEKTOpa MpeoOMIICHNUS.
MeTto/1b1 3aKpalIBaHUsl MHOTOYTOJILHUKOB: TJIOCKOE 3aKpalliBaHUe, UHTEPIOISALUOHHOE
3akpammBanue ['ypo, 3akpammBanue o Merony donra.

Onucanne ncrouHukoB cBeta B OpenGL (ToueuHble HICTOYHUKY, YJAIIEHHbIE HCTOYHUKH,
HPOXKEKTOPHI).

Mopenu ocsemienus B OpenGL.

Peanuzanus cBoiicTB MaTepuanoB o0bekTa B OpenGL

L{Bet. LIBeTOBBIE MOJIENIN B KOMITBIOTEPHOI! rpaduke.

7.2.  Ilpumep MHAMBHIYATHHOTO 3a1aHU (THIT 3aJaHHS)

NumuBunyansHoe 3aganue Nel

1. B cooTBeTcTBMM CO CBOMM BapHaHTOM MOCTPOMUTH M300paxkenue. Kak munumym 1 u3
¢buryp crenarpb ¢ IIaBHBIM IEPEX0JJOM LIBETOB (TpaJluEHTHON 3aJIMBKON).

2. JloGaBUTh JMHAMHUYECKOE JIBXKEHHME Kakoro-iubo (parmeHta wu300paxeHus,
MIOJTy4aeMoe TpaHcpopmanueit CYIIECTBYIOIINX 00BEKTOB
(nepenoc/macirabrupoBanue/moBopot). Hampumep, >KMBOTHBIE MOTYT IIEBEIHUTH
JIATIKOM, BO3/IyIIIHbIE 3MEH — BpallaThCs JIN00 OCHOBOM, TMOO OAaHTUKOM U T.II.).

3. THocrpouts rpaduxu 3x (GyHKIMHA, UCHONB3YsS pasHyIO TOJILIMHY U IBET JIMHUM
rpaduka. [IpemycMOTpeTh HaHECEHNE CETKH C IIaroM, BEIHYHUHY KOTOPOTO BBHIOpATh
CaMOCTOSITENbHO (4TOOBI rpaduK ObUT OHATEH C TOUKH 3pEHHs MacIITada).

4. TloctpouTs (hpakTan coriacHO BapUaAHTy

NuauBunyansHoe 3aganue Ne2
1.1. Tpauncdopmanus puryp. Llentp ¢puryps HaxoauTcs B Touke po. Heobxoaumo onucaTsb
npeoOpa3oBaHue, MO3BOJISIONIECE TOBEPHYTHh (PUTYPY BOKpYT BekTopa AB Ha yron 0,
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npu  HEoOXOAUMOCTH (COTTIaCHO BapHMAHTy) TaKKE OCYIIECTBUTH OMNEPAIUIO
MacmTaOUpoOBaHMsI, TOCJIE YEro IepeMecTHTh ¢urypy B Touky Pi. Cnenats
HEOOXOMMbBIC PUCYHKHU. 3amucaTh MATPHILy Pe3yJIbTHPYIOMIETO MPeoOpa3oBaHUs B
0003HAUCHHSIX Yepe3 MATPHUIILI TPOMEKYTOUHBIX MPEOOPA30OBAHHIA.

1.2. OproronanbHOE M NEPCHEKTHBHOE MPOEKTUBHOE IpeoOpa3oBaHue. 30Ha BUIUMOCTH
3agaercs koopaunatamu left, right, bottom, top, near far. Onpenenuts MaTpwuIibl,
HEOOXOUMBI JUISI TTOCTPOCHHSI OPTOTOHANBHOTO (2 Oamna) W mepcrnekTuBHOro (3
0auta) mpoenupoBaHHWS Ha KapTUHHYKH IDIOCKOCTh Z=0, mpenBapuTenbHO
npeoOpazoBaB 00JaCTh BUIUMOCTH K KAHOHHYECKOUN. OnpeienTh KOOPANHATHI U BUJT
(GUrypsbl, TOTYICHHOMH MOCIIe TPeoOpa30BaHus JIJIsl TOUYEK COTJIACHO BapUAHTY.

1.3. OcBemenue. McTouHUK cBeTa HaXOIUTCS B TOYKE S M CBETUT HA MOBEPXHOCTH, HA
KOTOpOIi Jieskat To4ku Po, P1, P2. Onpenenuts BekTop HOpMaid N K MOBEPXHOCTH B

touke Po. Berurcnuth BekTOopa Hanpasienus ceeta | u orpaxenus © . Onpenenurs
yroJl TaJeHus ¥ OTpaxkeHus. I[lycTb HaOmromaTenh HAXOAWTHCS B TOUke M.
Onpenenuts yroi, noa KOTOPHIM HaOIIOAATENh CMOTPUT Ha TOUKY Po. [Ipeanonoxum,
YTO TMOBCPXHOCTL SABJIACTCA HpOHHHaeMOﬁ Jis1 CB€Ta U HMECT KOBq)(bHHHGHT
npejgowsieHuss 1. lloayuute BekTop mpenomiieHus t i TOukk  Po.
IIpowsmrocTpupoBaTh pe3yJIbTaThl PUCYHKAMM.
2. Tlocrpoenue 3D cuen cormacHo BapuaHTy. [IpeaycMOTpeTh Il CIISHBI 2 HCTOYHUKA CBETa
(3a uckirouenremM GpoHoBoro). B nmporpamme m0JKHO OBITH peaiM30BaHO MEPEMEIIEHUE 10
CIICHE C ITOMOIIIBIO KIIAaBUATYPHI.

7.3.  Tewmbl mHCbMEHHBIX PabOT (TUITBI 3a/a4)

KoHTponbHBIE pabOTHI 10 MPAKTHKE:

— paccuMTaTth pe3yiapTaT nmpeoOpa3zoBaHuUs KOOPAUHAT,

— ONPEAETUTh OCBEIICHHOCTD;

— pa3paboTKa MPOrpaMMBbI 0 TOCTPOCHHUIO MPOCTEHIINX TIIAHUMETPUUYECKUX QUTY.

KonTponbHast paboTa 1Mo TpOBEpPKE TEOPETUYECKUX 3HAHMW — IO BCEM TeMaM, C
MCIIOJIb30BAaHNEM YKA3aHHBIX BBIIIE KOHTPOJIBHBIX BOMPOCOB.

7.4.  OO6pa3ern copep)kaHUs K3aMEHAIMOHHOTO OMIeTa

roYy BIO «TIOHEIHKHWI I'OCYJIAPCTBEHHbI YHUBEPCUTET»
DakynbpTeT MaTeMaTUKU ¥ MH)OPMAIIMOHHBIX TEXHOJIOTUH

Hanpaenenue noarorosku: 09.03.04 — «[IporpaMMHasi MHKEHEPHSD)
VYyeOHas auciuiuivia KoMIblTepHasi rpaduka
buner Ne 1

1. [IpeoOpa3oBanus B MPOCTPAHCTBE: CABHUT, BpaIlleHUE BOKPYT OCH,
MacITabUpoBaHue, CKOC. MaTpuIlbl MpeoOpa3oBaHMiA.
2. Onpenenuth JIyd, NpeOMJICHHBIH depe3 moBepxHocTb ABC B
touke A(1,3,1), BcrmencTBHe BO3MCHCTBHS HCTOYHHMKA CBETA,
pacmoyioxkeHHoro B Touke (3,5,4). KoopawmHaThl TOYEK IUIOCKOCTH
ABC: B(4,7,1), C(2,4,1). Koaddurpent npenomnenus 1,52.
3. Iloctpouts u3z00pakeHHE, NPUBEIEHHOE Ha PHCYHKE.
IIpenycMoTpeTh pa3MelieHrne WCTOYHMKA CBETa Hal KaMmepoil co
CTOpOHBbI HabOsroAaress. HakIOHUTh IUIOCKOCTh M300paXKeHUsI 0]
YIJIOM 30° ot HaOMIOAATENS.

v

3aBeayromnumii kadempoi A.C. TonbnesB
[Ipenonasarens A.-B.B. MenpHuk
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8. PACITPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYYAIOUIMECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIMXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amibHOo#
IIKAJIE€ MCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B Tabmuie Huxke. OpraHu3anroHHO-y4YeOHas
paboTa B ayAUTOPUHU OIICHHUBACTCS HAa OCHOBE TAKHWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M Kauye€CTBEHHOE BBINMOJIHEHUE JOMAIIHUX 3aJaHUW, aKTUBHOCTh BO BpeMs
MIPOBEICHUS JICKITMOHHBIX M MPAKTUYECKHX 3aHATHH (ydacThe B OOCYKICHHH TEKYIIETO H
MPOMICHHOT'0 MaTepuaia, perieHue 3ajad U T.11.), BBIMOJHEHNE UHANBU Yy JIbHBIX 3aJJaHUH.

8.1. Cemectp 1

Howmepa pasneno Bumasl pador Maxcumanbroe
pa pasit LD KOJIMYECTBO 0AJNIOB

Opranu3ainoHHO-y4eOHast paboTa B Ay TMTOPUH 10

1.2 NunuBuayaapHbIC 33 aHAS 60
MonynbHbIN KOHTPOIb 30

HUTOI'O 100
OK3aMeH 50
OOmuii UTOT 32 CeMecTp 100

CooTBeTCTBYE OAJUIOB OLIEHKE

O1reHKa 0 nATHOAIUILHON IITKAJIE
KomnunuectBo 6amnos "
s 100 ECTS | Dksamen, muddepeHIpoBaHHBIN 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOILo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIHHO aTToHo
35-59 FX HE 3a4TEeHO

0-34 = HEYIOBJICTBOPUTEIHHO e 3a9TeHo

9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA AJIA JIULL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/IOB

B xoze peanu3anuu QUCHUILTAHBI HCIIOIB3YOTCS CICTYIOIINE JTOTIOTHUTEIHLHBIC METOIBI
00y4YeHHsl, TEKYIETO0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O00YYarolIuXcsl B
3aBUCUMOCTH OT UX UHAUBHUIYAJTBHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

- JIEKIIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIENUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM;

- JUIS ~ BBITIOJHEHHWS  3aJlaHdus  TpH  HEOOXOJUMOCTH  TPEJOCTaBIISACTCS
YBEJIMUYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE MUCTOIH30BAHUE COOCTBEHHBIX YBEITUYHBAIOIINX
YCTPOWCTB;

— MMCbMEHHBIE 33JJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HIPUGTOM.

2) TUTSL TIIYXHX M C1a00CIBIIIAIINX

— JeKIUU 0POPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMACbMEHHBIC 33JITaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

- 9K3aMEH TIPOBOJUTCS B TNHCHbMEHHONH (OpME HAa KOMIBIOTEPE; BO3MOMXKHO
npoBeicHuE B (hOpME TECTUPOBAHUS.

3) JUTSL JIUI] ¢ HApYIICHUSIME OTIOPHO-IBUTATEIILHOTO allapara:
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— TeKIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, TIOCTYITHOTO C TTIOMOIIIBIO
KOMIThIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTICUCHHEM;

— MMMCbMEHHBIC 33JIJaHUS BHIOJHSIOTCS] HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCS B YCTHOU (pOpME MIIH BBIOJIHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Tpu1 HEOOXOIMMOCTH MPETyCMaTPUBACTCS YBEITMICHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Ipouenypa  mpoBeAeHHUS  MPOMEXKYTOYHOH  arTecTalu I OOyYarommxcs
YCTaHABJIMBACTCSI C YYETOM HMX HMHIUBUAYAIBHBIX TICHXO(DHU3MYECKHMX OCOOCHHOCTEH.
[TpoMexxyTodHast aTTECTAIHS MOXKET MTPOBOJAUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOydYEHHUS JIOMYyCKAeTCs C
UCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOIOTHIA.

ObecneunBaeTcss A0CTyN K HHOOPMAIMOHHBIM U OMOIMOrpadueckuM pecypcam B CETH
WuTepHeT uisi Kaxkaoro oOywaromierocst B ¢gopmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) JUTSL CIICTIBIX U CITA00BUISIINX :

— B IICUATHON ()OpPME YBEITUYCHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO JOKYMEHTA;

2) JUIS TITyXHUX ¥ CIa0OCIbIIIAIIIX:

— B [IEYAaTHOH (opme;

— B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSL OOYYAFOIIUXCS C HAPYIICHUSIMU OITOPHO-/IBUTATESIILHOTO ariapara:

— B IICUATHOU opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYyeOusbie 3aHsaTH poBoaaTcs B [ maBHoM kopryce louI'Y (r. Joneuk, np. I'yposa, 6) u
nBeHaauaroMm (r. Jloneuk, yin. YHuBepcuterckas, 24-a, YIIBII). /lng npoBenenus 1abopaTopHbIX
3aHATUNH  TpeOyercs ayauTopus, OOOpyJOBaHHAs MEJIOBOM WJIM MapKEpHOM JOCKOM,
MYJIbTUMEIUMHBIN MPOEKTOp M 3KpaH, HOYTOYK, KOMIUIEKT yuyeOHOM MeOenu A CTYAEHTOB,
pabouee MecTo mpero1aBaTelis, Bbixoa B IHTepHeT — MPOBOIHOM WK ¢ HCIoab30BanueM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOMMOTEKM YHHMBEpPCUTETa M APYTUX SJIEKTPOHHBIX OMOIMOTEUYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpPeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
I'maBHoro Kopmyca (aya.505).

OOyuaronecss HUMEIOT BO3MOXHOCTb — HCIIONB30BaTh y4eOHbIE MaTepHaibl IO
JTUCIUTIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa muctaHimoHHOTO O00pa3OBaHMS
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHEe U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUW OOydaroluXcsi Ha OCHOBE TECTUPOBAHMS U
IPOBEPKU PE3YIHTATOB CAMOCTOSATEIBHON paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa
1. KommnerotepHas rpaduka: yuedHoe nocodbue / coct. O.I1. Abpamosa, E.C. I'nymankos, M.H.
ITauesa. — Jlonenk: JouHY, 2020. — 247 c.
2. Abpamoga, O. I1. KomnsrotepHas rpaguka. OpenGL: Y4e6. mocobue / O. I1. AGpamosa, P.
H. Heckopones; Jonen. Hau. yH-T. - lonenk: JlouHY, 2004. - 80 c.
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3. A6pamoga, O. I1. IlporpammupoBanue kommnbsiorepaoi rpaduku. OpenGL: yue6. mocobue /
O. I1. A6pamosa, P. H. Heckoponues; Jlonen. Hai. yH-T. - Jlonenk: JlonHY, 2006. - 117 c.

4. Abpamoga, O. I1. [IporpamMmmupoBanue kommbsiorepHoi rpadukn. OpenGL: yue6. mocobue /
O. I1. A6pamona, A. 1. Anydpuesa, P. H. Heckopones; [lonenkuii Hail. yH-T, (ax.
MaTeMaTHKU 1 uHpopM. TexHnonoruil. - Joneuk: JonHY, 2012. - 119 c.

5. Huxynun E. A. KoMbroTepHasi reoMeTpHs ¥ aJITOPUTMBI MaITMHHOM rpaduku: [Yueo.
nocobue] / E. A. Hukymun. - CI16.: BXB-Ilerepoypr, 2003. - 550 c.

6. IlaBnosckas, T. A. C/C++. [IporpaMmMupoBaHue Ha S3bIKE BHICOKOTO YPOBHS: y4eO. JJIs
CTYZICHTOB BY30B, 00y4aIOIIMXCs 10 HarpasieHuo "MHpopMaTHKa 1 BEIYUCINT. TEXHUKA" /
T. A. ITaBnoBckas. - Mocksa [u zp.]: [Tutep, 2009. - 460 c.

7. IMaBnosckas, T. A. C/C++. [IporpammupoBaHue Ha S3bIKE BHICOKOTO YPOBHS: y4eO. JUIs
CTYJICHTOB BY30B, 00yUaromuxcs 1o HanpasieHuo "MHpopMaThKa 1 BEIYUCTUT. TEXHUKA" /
T. A. ITaBnoBckas. - Mocksa [u zp.]: ITutep, 2010. - 460 c.

8. Xumi, @. OpenGL: IIporpammupoBanue komnsiorepaoit rpaduku / . Xumr; [ep. A.
[lIkanosa. - 2-e uzn. - CII6.: [Tutep; M. u ap., 2002. - 1082 ¢

11.2. JlomonHUTENILHAS JIATEPATYPA

9. OpenGL: Oduu. cupas. / [lox pen. [eiisa lpaiinepa. - M. u ap.: DiaSoft, 2002. - 512 c.

10.  OpenGL: O¢wun. pyk. nporpammucta / Meiicon By, [Ixeku Heiinep, Tom [leBuc, Jleiis
Hlpaitaep. - M. u ap.: DiaSoft, 2002. - 584 c.

11.  Kpacnos, M. B. OpenGL. I'paduxka B npoekrax Delphi: [IpakT. pykoBomacteo / M. B.
Kpacnos. - CII6. : BXB-IletepOypr, 2004. - 345 c. + 1 ru6. Maraur. AucK.

12.  Pomxepc, 1. ®. MaTtemaTn4eckre OCHOBBI MaminHHOM rpaduku: [Yued. nocodue] / /1.
Pomkepc, x. Anamc; Ilon pen. FO. M. baskoBckoro u ap.; Ilep. co 2-ro anri. uzz. I1. A.
MomnaxoBa u ap. - M.: Mup, 2001. - 604 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HaumonanbHasi  3jiekTpoHHass ~ OuOauorexka  (HOB): dbenepanbHast
rocyaapctBeHHass umH@popMmaimonHas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexumM jmoctymna: cBOOOIHBIN, moanucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIeKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum moctyma: ajisi aBTOPU30B.
IOJIb30BaTeNe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnka»: caiit / Acconuanus
«OtkpeiTast Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexum moctyma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «JIaHby: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajis aBTOPH30B.
MOJIb30BaTene. — TEeKCT: EKTPOHHBIMN.

5. IBC IOpaiiT: snexTpoHHas 6ubnuoreyHas cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum qocTyna: uis aBTOPU30B.
nosb3oBaTesnen. — TeKeT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubanoTeuHast cucrema Jloul'Y: caiit / ®I'BOY BO «lonl ' V». —

Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: 2JIEeKTPOHHBIH.
7. JJekTpoHHbI Katajsor Hayunoit 6ubGmuoreku [lonl'Y: pasnen caiira / Hb

Joul'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — Pexxum gocTyna: TOUCK CBOOOIHBIN, SJIEKTPOHHBIC JOKYMEHTBI
— 11 monw3oBareneit Jonl'yY.
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https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
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8. daexTponHblii apxuB Joul'Y: pa3aen caiita/ Hb JIonl'Y. — TekcT: 21eKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JOCTyTIa: CBOOOTHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1.  Windows 7 PRO (xoprnoparusHas muriensus JJOHHY Ne 46484614);

2. Microsoft Office (kopnioparuBnas nuuensust JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmunen3ust mporpammel DreamSpark juist BEICIIHX yueOHBIX
3aBEJICHUN );


http://repo.donnu.ru/

