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Pabouas mnporpamma gucnummHel  «Kommnblorepnas rpaguka B MeXaHHKO-
MATEeMATHYECKHX MOJEJSX H HIPOBBLIX TEXHOJOTUSX» IS 00yYaromMXCcsl 10 HAIPABICHUIO
noaroroku 01.03.02  Ilpuxnannas marematnka u uapopmaruka (IIpoduns: IpukmagHas
MaTeMaTHka H HWH(pOpMAaTHKa), COCTaBleHa Ha OCHOBaHHM MDenepalbHOr0 rocyJapcTBEHHOTO
00pa3oBaTeNbHOr0 CTaHJapTa BEICIIEr0 00pasoBaHus — OakagaBpHaT IO HAIPABJICHHIO
moxroroBku 01.03.02 Ilpuknanmas MareMaTHKa ¥ WHPOPMATHKA, yTBEPKICHHOTO MPHKA30M
MumnucrteperBa obpazoBanus U Hayku Poccuiickoit @emepannu ot 10 staapst 2018 r. Ne 9 (¢ m3m.
u gom.), Ilopsnaka opraHu3aii W OCYUIECTBIEHHS 00pa30BaTENbHOM JEATENILHOCTH II0
oOpaszoBaTelbHBEIM IpPOrpaMMaM BEICIIETO 00pa3oBaHHsS — IporpamMMam OakajiaBpHata,
mporpaMmaM — CHEIHaIUTeTa, porpaMMaM — MaruCTPaTypbl, YTBEPKIEHHOTO  IIPHKA30M
MunucTepcTBa HayKu H BbIciIero odpasosanus Poccuiickoit ®eneparuu ot 06 anperns 2021 1. No
245 (c u3M. U JI01.), B COOTBETCTBHH C y4eOHBIM IIJIAHOM, YTBEPKIEHHLIM YUEHBIM COBETOM
@®I'bOY BO «Jlonl'Y» g nHabopa 2024 rona.

PazpaboTunk:
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BLIYMCIUTENILHON ~ MaTeMaTHKH  HMM.  axas.
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMGbI

1.1. TpebGoBaHus K NpeIBapUTEIbHOIN MOATOTOBKE 00YYaIOUIMXCs, MPEIIIECTBYIOINE
U COIYTCTBYIOIIME TUCLUILINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUYECHHUE JAHHOM:

JUCLUIUIMHBl TPOrpaMMbl OakanaBpuaTa: Anredpa W reoMmerpus, SI3bIkM U MeETOJbI
IPOrpaMMUPOBAaHUSA, APXUTEKTYypa KOMIIBIOTEPOB, AJITOPUTMBI U CTPYKTYPbI JaHHBIX.

1.2.  JlucuuiuiuHbl, KypcoBble pabOThl M IPAKTUKHU, JUI KOTOPBIX OCBOEHHE IAHHOM
JUCIUTUTMHBI HE0OX0AUMO KaK MpeIeCTBYOIIEE:

[IponsBoacTBEHHAss NPAKTHKA: IPELOUILUIOMHAs IPAKTHUKA, BelmosHeHnMe W 3amura
BBIITYCKHOW KBaTM(PUKALIMOHHOMU PabOTHI.

2. OIIMCAHUME ANCHUIJIMHBI

2.1.00m1as xapakTepucTUKa

HaumeHnoBanue mokasaress 3HaueHue nmokaszarens
Haspanne 006pa3oBaTeIbHON MPOTPaMMBbI 01.03.02 IIpuknagnas MaTeMaTHKa U
undopmaruka (IIpoduis: IpukiagHas
MaTeMaTHKa U HHPOPMATHKA)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.14. KomnsioTepHas rpaduka B

Y4eOHBIM IIJIAHOM MEXaHHKO-MaTEMAaTHUYECKUX MOJIEISIX U
UTPOBBIX TEXHOJIOTHUAX

YacTts 00pa3oBaTeIbHON MPOrpaMMBbl BapuaTuBHas yacTh: BbIOOp By3a

KonnyecTBo 3aueTHBIX ¢AMHUIT / BCErO 4acoB 3/108

2.2.Pacnpenenenue 4acoB 1o GpopmMam U nepruogam o0yueHHs

OO011ee KOJIUYECTBO YacoOB
o
E CaMoCTOs-
dopma g1 8 5 -
> | & | nexkum- | mabopa- | MpaKkTH- | TENLHOH dopma
00y4eHus 2 3 BCETO

3 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS

KOHTPOJTh
Ounast 4 7 17 34 - 57 108 3a4eT

3. HEJIN JUCHUITJINHBI

dopMupOBaHUEe Yy CTYACHTOB 3HAHUN 00 OCHOBHBIX MOHATHUSAX U METO/IaX KOMITBIOTEPHOM
rpaduxu. [IpuoOpereHne HaBBIKOB HU3KOYPOBHEBOTO IPOTrPAMMHPOBAHHUS  3JIEMEHTOB
KOMITBIOTEPHOM TpaUKH: CO3JJaHNUs F€OMETPUUECKUX U PEATUCTUYHBIX U300pakeHUI Ha SKpaHe
KOMITBIOTEPA, C LEJBI0 PEIIECHNs MaTeMAaTHYECKUX, HHKEHEPHBIX, UTPOBBIX M Pa3BIIEKATEIbHBIX
3a/1a4.

4. KOMIIETEHLIM1 OBYYAIOLIEI'OCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEBI, X
NHAWUKATOPEHI U TNTAHUPYEMBIE PE3YJIbTATBHI ObBYYEHUA

Komnerenimu Nuaukatopel Pe3ynbrarel o0y4ueHHs
ITK-3. Cniocoben ITK-3.3. Crocoben | [1K-3.3.1. 3HaeT OCHOBHBIE AJITOPUTMBI CHHTE3a
pa3pabarbIBaTh U pa3pabarbIBaTh U U BBIBOJIa M300PAKEHHIA.
PYKOBOJIUTH PYKOBOIUTD
IIPOLIECCOM IIPOLIECCOM
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pa3paboTku u
MoaubUKaIu
KOMITbIOTEPHBIX
MPOrpaMM JJIst
pelieHus
podecCHOHATbHBIX
Y HAy4YHO-
HCCIIEIOBATENBCKUX
3a7ad4.

pa3paboTKu U
MoauUKAITII
porpamMm Jist
peleHus 3a1a4 B
obsactu
KOMIBIOTEPHOM

rpaduKy.

[IK-3.3.2. YMeer BHINONHATH OCHOBHBIC
OIIepalvy IO CO3JIaHUI0 U 00Pa0OTKE BEKTOPHBIX
U PacTPOBBIX I'pahUUECKUX H300PAKESHUH.
[1K-3.3.3. Bmanmeer HaBBIKAMH MPAKTHYECKOM
paboTBl C COBPEMEHHBIMU MPOTPAMMHBIMH
cucTeMaMH U TpaduuecKuMU OMOTNOTeKaMHU ISt
0o0paboTKM W CcHHTE3a 2- ©  3-MEpHBIX
M300pakeHU.

5. ITPOI'PAMMA JTMCHUITJIMHBI

HazBanue teMnl

Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMbI)

Pazpgen 1.

BBenenne B KOMIBIOTEPHYIO TPaQUKYy.

PactpoBas rpaduxka.

BexTopnas rpaduxka.

OCHOBHBIE TIOHSTHS TECOPUH (DPAKTAIIOB.
TpexmepHas rpaduka.

bubnmorexkn KOMIBIOTEPHO rpaduKy.
dopMupoBaHUE U300pAKCHHI.

[IpeoOpazoBanus 0OBEKTOB.

AOCTpaKTHbIE IPOCTPAHCTBA B
KOMIIbIOTEPHOH rpaduke.
[IpeoOpazoBanus Ha MIOCKOCTH.
[TpeoOpa3oBaHus B IPOCTPAHCTBE.
Cymniepnio3utius npeoopa3oBaHHil.
Marpuus! npeobpazoBanuii B OpenGL.
Tpexmepubie 00bekTh B OpenGL.

IIpoeuuposanue.

Knaccuueckue BUbI TPOEKIUM.

IloctpoeHne MaTpull HPOCLMPOBAHHUS B
OpenGL.

KocoyronbHas npoeknusi.

Iloctpoenne  MaTpuipl  NEPCHEKTUBHOTO
IPOELMPOBAHMUSI.

FGOMCTpI/I‘leCKOG MOACIINPOBAHUC

CIIJIOIIHBIX TEJI.

Krnaccel mpenctaBieHui CIIONTHBIX
00BEKTOB.

ANTOPUTMBI BBIJIEIICHUS BUTUMBIX
ITOBEPXHOCTEMN.

D dexTr TPO3paYHOCTH U CMEIICHUS 1IBETOB.
AHxnmanus.

[TocTpoeHue peanucTUuecKux

n300pakeHUH.

glrwbdPREIM®

DNIeMEHTHI BOJIHOBOW ONTHKH.
[TocTpoeHue Moien OCBEIICHUS.
WcTouHnKY CBETA U LIBET U3TYUYEHUSI.
Mogens oTpaxenus Oonra.
[Tpunanue o0bEKTaM CBOWCTB
peamuctnyHocTH Komaraamu OpenGL.

Metoasl 3aKpallnuBaHUuA

MHOTI'OYT'OJIbHHUKOB.

el N o

ITnockoe 3akpammBaHue.
3akpacka 1o meroay I'ypo.
3akpacka 1o merony PoHra.
IIBeTOBBIC MOIENIH.
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6. CTPYKTYPA U COAEPXXAHUE AUCHUITIIMHBI

6.1.dopma 00yueHus — ouHas, Kypc — 4, cemectp — 7

HanmeHoBaHUs pa3/iesioB ¥ TEM Koumiectso Hacos
Jlexn. | Jla6op. | Ipakr. | CPC+K | Beero

Pasnen 1. 17 34 - 57 108
Brenenue B KOMIBIOTEPHYIO TpaduKy. 4 8 — 10 22
[TpeoOpa3oBaHus 0OBEKTOB. 4 8 — 10 22
[TpoenpoBanue. 2 2 — 10 14
I'eomeTprueckoe MOJETUPOBAHHE 2 6 - 10 18
CIUTONITHBIX TEIL

[TocTpoenue peanncTUuecKux 4 8 - 10 22
n300pakKeHUM.

MeTo/1bl 3aKpalliuBaHusi MHOTOYTOJIbHUKOB. 1 2 - 7 10
WNTOI'O 110 KOMITOHEHTY OIIOII 17 34 - 57 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINUN

7.1. KOoHTpOJIBbHBIE BOPOCHI

Paszpen 1

1. Bsenenue B KoMIblOTepHYIO rpaduky. OOIre MOHATHS U ONpeIeICHHS.

2. PactpoBast, BekTOpHas U PppakTanbHas rpaduka. JlOCTOMHCTBAa U HEJOCTATKH Pa3HBIX
CIOCOOOB MPEACTABICHUS H300paKEeHUH .

3. PactpoBas rpadwuka. Pactp. ITukcens. Bydep kampa. butoBas mimockocTs, OuTOBast
riyOuHa. Paszpemarommas cnocoOHOCTh pacTpa rpauyeckoro n300paxeHusl.

4. BekropHas rpaduxa. bazossie anemenTsl. [Ipumutussl. Kpussie besbe.

5. OpakranbHas rpaduka. [lonarue ¢pakrana. I'eomerpuueckue, anredpandeckue U
croxactuueckue ¢ppaxransl. [Ipumeps! ppakTanbHbIX H300paKEHUH.

6. TpexmepHas rpaduka. DTarnbl IPOCTPAHCTBEHHOTO MOJEIMPOBAHUS 0OBEKTA.

7. VYctporictBa BeiBoAa n3o0paxkenuit. [Iporecc popmupoBanus nzodpaxenuit. OObEKT
U HaOJII01aTeNb.

8. Mojenp CHHTE3UpOBaHHON KaMepbl B KoMmIbloTepHOW rpaduke. KapTtunnas
IJIOCKOCTh. OTCEKaromas pamka.

9. I'paduueckuit cranmapr OpenGL. OOpabGoTka BepumMH M cOOpKa HPUMHTHBOB.
OcHoBHblE (YHKIIMM pUCOBaHUS MPUMHTHUBOB, YCTaHOBKa I[BE€Ta, pa3Mmepa,
LITPUXOBKHU. Y CTPAHEHUE CTYIIEHYATOCTH.

10. AGcTpakTHBIE MPOCTPAHCTBA B KOMITBIOTEPHOHN Tpaduke: BEKTOpHOE, apPUHHOE H
€BKJIU0BO.

11. Tlpeo6pa3oBanus Ha TJIOCKOCTH: CABUT, BpallleHHE, OTPaKEHUE, MaCIITaOMpOBaHHE.
Marpuis! npeo6pazoBanuii. OTHOPOIHBIE KOOPIUHATEI.

12. IIpeoOpa3oBanusi B TPOCTPAHCTBE: CIBHT, BpallleHHE, MAacIITa0MpOBAaHUE, CKOC.
Marpuisl npeodpazoBaHUM.

13. Cynepno3unusi mpeoOpazoBanmii. [I0BOpOT BOKPYT NPOM3BOIBHON (UKCHPOBAHHOM
TOUKH, OCh HOBOPOTA COBNAAET € OChI0 £ (OCHIO X, OCBIO Y).

14. TToBopoT Ky0a BOKpYT MPOU3BOJIbHON ocH. PUKCHUPOBAHHAS TOYKA MTOBOPOTA — IIEHTP
KyOa.

15. Mozens npotiecca BbIBOJIa TpexMepHOii rpaduueckoit nupopmarmu B OpenGL.

16. Matpuns! npeoOpazoBanuii B OpenGL. MaTpuiisl BUIOBBIX TpeoOpa3oBaHMiA.

17. @peiimbl B OpenGL. @peiim kamepsl 1 MUPOBOii ppeiim.
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18. Pa3menienue kamepsl U 3aaanne ee opueHTanuu B OpenGL.

19. IlpoenupoBanue 1eHTpaIbHOE U NapayuienbHoe. Buasl mpoekiuid. [lepcnekTrba.

20. [TocTpoeHre MaTpUIBl OPTOrOHATLHOTO IPOSKTHUBHOTO NMPE0Opa30BaHMUS.

21. KocoyroinbHas mpoekuus. MaTpuiia KOCOyroibHOTO MPOSHUPOBAHUS.

22. llepcriektuBHast ~ HOpManu3auus.  llocTpoeHne  MaTpumbl — MEPCIEKTHBHOTO
MIPOELUPOBAHUS.

23. Anroputm Z-0ydepa Ui yaaieHus HeBUAUMBIX oBepxHocTell. [TocTpoenne moaenu
ocBellleHUs. B3amMmopnelicTBue cBeTa W Marepualia IOBEPXHOCTH: 3€pKajbHOE
oTpaxkenue, mudPy3Hoe oTpakeHue, IPeIOMIICHHE.

24. Bupl ICTOYHUKOB CBETA, peaiM3yeMbIX B KOMIIbIOTEpHOI rpaduke. L[BeT nznyuenus
Y GYHKIMU MHTEHCHUBHOCTH M3Iy4YeHHUs. MOIETHPOBAHUE IPOKEKTOPA.

25. Monens otpaxkenus @onra. OrpaxeHue GoHOBOro cBera, Tuddy3Hoe OTpakeHHE U
3epKAIbHOE.

26. Mogenb otpaxenust @onra. OnpeeneHne KOMIOHEHTOB BEKTOPa HOPMAJIH.

27. Mopenb orpakenust @onra. OnpeeneHne KOMIIOHEHTOB BEKTOPa OTPasKEHHUSL.

28. IlocTpoenue mozenu npenomiieHus cBeta. OnpeneneHue BeKTopa MpeaoMIICHHS.

29. Metoapl 3aKpalIuBaHuUs MHOT'OYT'OJIbHUKOB: IJI0CKOE 3aKpalIiBaHue,
MHTEPIOJSILIMOHHOE 3aKpaiuBanue ['ypo, 3akpamuBanue no merony donra.

30. LIBer. LIBeTOBBIC MO/IENH B KOMIIBIOTEPHOH TpaduKe.

7.2. Tembl MUCBbMEHHBIX PA0OT (THIIBI 3a/1a4)

KonTtponbHbIe paboTHI 10 MPaKTHKE:

— mpeoOpa3oBaHus B IPOCTPAHCTBE: CJIBUT, BpalllCHUE, MAaCIITAOUPOBaHUE, CKOC;

— cyneprosulus mnpeoOpa3oBaHUil; MOBOPOT BOKPYT MHPOU3BOJIBHON (PUKCUPOBAHHOM
TOYKH, OCh TIOBOPOTA COBIAIAET C OCbI0 (OCHIO X, OCBIO Y);

— TIOBOPOT KyOa BOKpYT MPOM3BOJILHOW OCH; (PMKCUPOBAHHAS TOYKA IMOBOPOTA — IIEHTP

Ky0a;

— IMOCTPOCHUE MATPHUIIBI OPTOTOHAIBHOTO MPOEKTHBHOTO TIPE0Opa30BaHMS;

— KOCOYTOJIbHAsl IPOEKIINS; MaTpUIla KOCOYTOJIbHOTO TPOSIIMPOBAHUSI.

—TIepCTIEKTUBHAS HOpMaJTU3aIus; MOCTPOCHHE MaTPHIIBI MEPCIEKTUBHOTO
POELIMPOBAHUS;

— OIIPCACIICHUEC KOMIIOHCHTOB BEKTOPA HOpMaJIu,
— OIIPCACIICHNEC KOMIIOHCHTOB BEKTOPA OTPAKCHUS;
— MOCTPOCHUEC MOJCIIN NPCIIOMIICHHUA CBETA. OHpeI[CJ'ICHI/IG BCKTOpa NPCIIOMIICHU.

KonTtponbHast paboTa Mo MpoBEpKEe TEOPETUYECKUX 3HAHMM — MO BCEM TEMaM, C
MCIIOJIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOUIUECH

OOmiast olleHKa 3HaHUKM 00yYalOMIMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
IIKaJie MCXOIs M3 MakCMMyMa, MpHBEIEeHHOro B Tabiwie Huke. OpraHM3allMOHHO-y4YeOHAas
paboTa B ayMTOPUH OLIEHUBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHATHIA,
CBOCBPEMEHHOE W KAUECTBEHHOE BBHIMIOJHEHUE [OMAIIHUX 3aJ[aHUi, aKTUBHOCTH BO BpeMs
NPOBE/ICHUS JIEKIIMOHHBIX W Ja0OpaTOpHBIX 3aHATUN (ydacTHe B OOCYKAEHUU TEKYLIEro |
NpOIIEHHOr0 MaTepuasa, peleHne 3a1a4 U T.11.).

MakcumanbHoOe
KOJMYECTBO 0aJIOB
1 Opraan3ainoHHO-y4eOHast paboTa B Ay TMTOPUH 5

Howmepa pa3nenos Bunst pabot
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CamocrosiTenpHas padbora 95
KoHTposibHBIE pabOThI O IPAKTUKE 20
KonTponpHas paboTa mo TeOpeTHIeCKOMY 20
MaTepHany

HNTOTI'O 100

3auet

OOt UTOT 3a CEMECTP 100

CooTBeTcTBYE 0AJLIOB OLIEHKE

O1ieHKa 110 NATHOAJUILHOM IIKaJjIe
KonnuectBo 0anios =
s 100 ECTS | Dksamen, nuddepeHIpoBaHHBIN 3auer
3a4eT

90-100 A OTJIHNYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopottio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEILHO aTTomO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPHUTEIBHO o 3a9Tem0

9. OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLIECCA JJIS JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/IOB

B xoze peanu3zanuy QUCIUILTAHBI HCIIOIB3YOTCS CICTYIOIINE JTOTIOTHUTEIHLHBIC METOIBI
00y4eHus, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O00YYarolIuxcs B
3aBUCHMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIEBIX U CIIA00BUISIINX

- JIEKIIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTEeUaTIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAK)KE UCTIOJIB30BaHNE COOCTBEHHBIX YBEIIMYUBAIONTIX
YCTPOWCTB;

- MMMCbMEHHBIC 33JITaHUs ODOPMIISIOTCS YBEIIMYSCHHBIM IIPU(TOM.

2) JUISL TITYXHUX ¥ CTAOOCITBIIIAIIIX

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

— MMMCEMEHHBIC 33JIJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (opme;

- 9K3aMEH TIPOBOJUTCSA B THCHBbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popmMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIICHUSIME OTIOPHO-/IBUTATEIILHOTO aIlapara;

— JeKIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CIICIHATN3UPOBAHHBIM IPOTPAMMHBIM 00eCTICUeHUEM;

— MMCbMEHHBIC 33JIJaHUS BBIMOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (pOpMe MU BBITIOTHSIOTCS B TUCHMEHHON
¢dopme Ha KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH TIpeIyCMaTPUBACTCS YBEIUUCHUE BPEMEHH JIJIsl TOATOTOBKU OTBETA.

[Ipouenypa  mpoBeAeHHUS  MPOMEXKYTOYHOM  arTecTal s OOyYarommxcs
YCTaHABIWBACTCA C YYETOM WX HHIUBUAYAIbHBIX TICUXO(DHU3UUYECKUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTAHUS MOKET MTPOBOAUTHCS B HECKOJIBKO JTATIOB.



[IpoBenenue mpoueaypbl OLEHHBAHUS PE3YJIbTaTOB OOyYEHHUS JIOIyCKaeTcs ¢
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K HHPOPMAMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
Wurepner mia kaxporo oOywaromerocss B (opMmax, aJanTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBSI U BOCTIPHATHS HHPOPMALIUU:

1) JUTSL CHIEIBIX U CIIA00BUIALINX

— B IICUATHOHM (OpME yBETUUEHHBIM IIPUPTOM;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHX M C1a00CIbIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00yYarOIIUXCs ¢ HApYIICHUSIMU OMTOPHO-BUTaTEIBHOTO armapaTa:

— B [IEYATHOH (opme;

— B (pOpMeE JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O I[TPOLIECCA

VYy4eOubie 3ansaTus nposoasatTcs B ['maBHom kopnyce loul'Y (r. Joneuk, mp. ['yposa, 6), B
VueOHO-TIPaKTHYECKOM BeIYHCIUTeIbHOM 1ieHTpe JoulY (r. J{ouenk, mp. ['yposa, 6, kopmyc 12).

Jlns mpoBefeHUs JIEKIUH TpeOyeTcst ayauTopusi, oOOpyIOBaHHAs MEJIOBOW HIIU
MapKepHOW [OCKOH / CEHCOPHBIM 3KpaHOM / MyJIbTHMEIUUHBIH MPOCKTOP C JKPaHOM H
HOYTOYKOM, KOMIUJIEKT y4eOHOI MeOenu UIst CTYJCHTOB, pabouee MEeCTO Iperno1aBaTeds.

Jlist IpoBeieHUs TPAKTUYECKUX 3aHATUH TpeOyeTcs ayAUTOpusi, 000pyJ0BaHHAsI METOBOM
WM MapKepHOH JOCKOH / CEHCOPHBIM SKpaHOM / MyJIbTHMEIUHHBIA MPOCKTOP C IKPAHOM U
HOYTOYK, KOMIUIEKT y4yeOHOI MeOenu /Ui CTYACHTOB, paboyee MECTO MpenojaBaTessl.

Jlisa mpoBeneHusi J1a0OpaTOPHBIX 3aHIATUH TpeOyeTcs ayAuTopus, 000pyJOBaHHAS
MapKepHOW JOCKOW HWIIM CEHCOPHBIM 3KPaHOM / MyJbTUMEAUIHBIA MPOCKTOpP C DKPAHOM H
HOYTOYK, NEepCOHaJIbHbIE KOMIIBIOTEPHI, KOMIUJIEKT y4yeOHONW MeOenu Juis CTYyAEHTOB, pabouee
MECTO IperoiaBarelisi, BbIxoa B IHTepHeT — MpOBOAHON WK ¢ Ucmosb3oBanrneM Wi-Fi.

Jlis caMOCTOSITENIbHOM paboOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekH yHHBEpCUTETa W APYTUX 3JEKTPOHHBIX OMONMMOTEYHBIX 0a3 JIAaHHBIX,
yueOHO-MeToInYeckoe obecliedeHre, NpeJCTaBlIeHHOe B ayauTopusix [JaBHoro xopryca
(aya. 511, 605, 610).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh HCIIOJIb30BAaTh  y4yeOHble MaTepuanbl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa AucTaHIMOHHOIO 00pa3OBaHMS
OI'BOY BO «loHI'Y». Ilpu m3ydeHUN TUCHUTIIIMHBI TPUMEHSIOTCS JIEKTPOHHOE 00ydYeHUe U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUMH KOHTPOJb 3HAHMKA OOYyYaloUIMXCSd HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3YJIbTATOB CAMOCTOSTENILHON paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. KommberoTepHas rpaduka [IAeKTpoHHBIA pecypc] : yuedHoe mocodue / 'OY BIIO
"JloHelkuii HaIMOHANBHBIA yHuUBepcuTeT", Kadeapa Teopun ympyrocTd U BBIUHCIHTEIHHOM
MareMatuku uMenu akagemuka A. C. Kocmonamuanckoro; cocrasutenu: O. 1. A6pamosa, E. C.
I'mymankoB, M. H. IlaueBa. - Jloneuk: JonHY, 2020. - DnexTpoHHbIE TEKCTOBHIE IaHHbBIC
(1 daiin).

2. EnumkeeB A.M., CrenanoBa DO.P. OcHOBBl KOMIBIOTEpHOH Tpaduku: ydeOHO-
Meroandeckoe mocodue / A.U. Ennkees, 3.P. CrenanoBa — Kazans: Kazan. ya-t, 2015. — URL:
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09 149 000934.pdf (kpfu.ru) (mata oopamenus: 01.09.2023). — Pexxum goctyna: cBOOOIHBIN. —
TeKCT: AJEeKTPOHHBIN.

3. Huxymun E. A. KommbloTepHas TeoMeTpHs M ajJrOpUTMbl MAaIIMHHOW TpaduKu:
[Vueb. mocobue] / E. A. Hukymnun. - CI16.: BXB-IlerepOypr, 2003. - 550 c.

11.2. lononHuTeIbHAS JUTEPATYPA

4. Xwumn, @. OpenGL: IlporpaMmmupoBanue komnbioTepHoii rpaduku / @. Xt [lep. A.
[xanosa. - 2-e¢ uza. - CII6.: [Tutep; M. u ap., 2002. - 1082 c.

5. OpenGL: Odur. pyk. nporpammucrta / Meiicon By, Jlxxeku Heiinep, Tom [leBuc, eitB
[patinep. - M. u ap.: DiaSoft, 2002. - 584 c.

6. Pomxepc, [I. ®. MaremaTudeckre OCHOBBI MaITUHHOM Tpadukn: [ Yued. mocodue] / /1.
Pomxepc, k. Anamc; ox pen. FO. M. basikoBckoro u ap.; Ilep. co 2-ro anriu. uzg. I1.
A. Monaxosa u ap. - M.: Mup, 2001. - 604 c.

12. ”TH®OPMAILIMOHHBIE PECYPCHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyaapctBeHHass umH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum jmoctymna: cBOOOIHBIH, moanucka. HeoOxo/ima ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextponHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexxum nmoctymna: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: 2JIEKTPOHHBIN.

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

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

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPH30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiiT: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: ist aBTOPU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

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

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

Houl'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM ocTyna: HOUCK CBOOOIHBIM, SJIEKTPOHHBIE IOKYMEHTHI
— 115t monwk3oBatene JJonl'y.

8. JiaexTponHblii apxus oul'Y: pa3aen caiira/ Hb JJonI'Y. — TekcT: 37eKTpOHHBIH
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOTHBIH.

13. TIPOIT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnopatuBHas auuensus oY Ne 46484614)

2. Microsoft Office (koproparuHas nutier3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark st BhICIINX y4eOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (qmuenszuun GPL, Apache,
BSD mj1st cBOOOAHOTO MPOTPaMMHOTO 00ECTICUCHHMS).

5. Cnemuduxarus OpenGL 4.6.
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