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PaGouass mnporpamma muctuminael  «KomnbroTepHasi rpaguka B MeXaHHKO-
MATeMaTHYeCKUX MOAEJAX M MIPOBBIX TEXHOJIOTHAX» ISl 00ydJalolmUXCsl MO HAMpaBICHHUIO
nonroroBku 01.03.02 Tlpuknagnas matematnka u uHpopMmatuka (I[Ipodumns: IMpuxmamnas
MaTeMaTuka ¥ HMH()OpPMAllMOHHBIE TEXHOJOTMH), COCTaBJIeHa Ha OCHOBaHHUU DenepalbHOTO
TrOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJAApTa BBICHIETO0 O0pa3oBaHHMs — OakalaBpuaT IO
HarpasieHuto moaroroBku 01.03.02 Ilpukinannas maremMaTika U HHPOPMATHUKA, YTBEPKICHHOTO
npuka3oM MuHHcTepcTBa oOpasoBanus u Hayku Poccuiickoit @eneparu ot 10 ssuBapst 2018 r.
Ne 9 (c u3m. u gom.), [lopsiaka opranu3anyy U OCyIECTBICHHS] 00pa30BaTEIbHON NEeATeIbHOCTH
no o0pa3oBaTe’bHBIM NpPOTrpaMMaM BBICHIETO OOpa3oBaHHs — IMporpamMmaMm OakajaBpuaTta,
mporpaMMaM  CHEIMaMTeTa, M[pPOrpaMMaM  MAaruCTPaTypbl, YTBEPXKICHHOTO MPHKA30M
MunucTepcTBa HayKH U BbIciIero oopaszoBanus Poccuiickoit @eneparun ot 06 ampens 2021 r.
No 245 (c u3M. 1 J1011.), B COOTBETCTBUH C Y4E€OHBIM IIJIAHOM, YTBEP)KJIECHHBIM YUEHBIM COBETOM
OI'BOY BO «/lonl'Y» nns nabopa 2026 roga.

Pa3paboruuk:

JOTICHT Kadeapbl TEOPUH YIIPYTOCTH

Y BBIYHCIUTEIBHON MaTEMATHKU

nMm. akaza. A.C. KocmMomamMuaHcKkoro,

KaH[. (u3.-MaT. HayK M. H. ITaueBa

PabGowas mporpamma omoOpena Ha 3acenaHuM  Kadeapbl TEOPHHM  YIPYTOCTH U
BBEIUHCIATENbHOM MaTeMaTuky UM. akag. A.C. KocMomaMuaHCcKoOro.
[Tporoxoi ot 09.04.2026 Ne 12

W.o. 3aBenyromero kagenpoi P. H. Heckopoues
COI''TACOBAHO:

Bpuo nexana ¢akynbrera MaTeEMaTUKU U

UH(POPMALIMOHHBIX TEXHOJIOTUN H.E. Mamenko
16.04.2026

VY4eOHo-MeToAnYecKass KOMUCCHUS (aKyJIbTeTa MaTEMAaTUKU U MH(POPMAIITMOHHBIX TEXHOJIOTH.
[Tpotokoun ot 15.04.2026 Ne 3
IIpencenarens 10.B. AGpamenkoBa

PykoBonuTenr ~ OCHOBHOW  00Opa3oBaTeNbHOM
IporpaMmsl, A-p Gpu3.-MaT. HayK, AOLL. P.H. Heckopones
09.04.2026
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npeaBapuTENbHON NOJATOTOBKE O0YUaIOLIUXCs, PEIIIECTBYIOLINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

IUCLUUIUIMHBL TPOTpaMMbl OakanaBpuaTta: Anrebpa W reoMeTpus, SI3bIKM U METOJbI
IIPOrPaMMUPOBAHUSA, ApPXUTEKTypa KOMIIBIOTEPOB, AJTOPUTMBI M CTPYKTYPBl JaHHBIX,
UucnenHele MeTOAbl, MareMaTH4eCKHEe MOJEIM MEXaHMKU TBEpAOro Tena, MaremaTHuecKue
MOJIEJIN U METOIbI TEOPUHU YIIPYTOCTH.

1.2. JlucuuiuimHbl, KypcoBble pabOTHI W MPAKTUKH, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIlIecTBYOLIEe:

[IpousBojacTBEHHass  NpakTUKa:  TEXHOJOrMYeckass  (IPOEKTHO-TEXHOJOTHYECKas)
pakTHKa, 1Ipon3BOACTBEHHAs NpakTUKA: NMPEANUIIIOMHAs IIPAKTUKA, BelosHeHue u 3ammra
BBIITYCKHON KBaTH(PUKALMOHHON PabOTHI.

2. OIMMCAHUE AMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HanmeHnoBaHme nokazaresst 3Ha4YCHHE TIOKA3aTesI
HasBanue o6pazoBaTebHON MPOTrpaMMBbI 01.03.02 [Ipukiagnas MaTeMaTuKa u
(manee — OIT) unpopmaruka (Ilpoduns: [puknagnas

MaTeMaTHKa ¥ HH(POpPMAIIMOHHBIC
TEXHOJIOTHH)
[udp m Ha3BaHUE B COOTBETCTBHUHU C b1.B.O/1.10. KomnsrorepHast rpaduka B
y4eOHBIM IIJIAHOM MEXaHUKO-MaTEeMaTUUYCCKUX MOJICIISIX U
UTPOBBIX TEXHOJIOTHSIX
YacTh 00pa3oBaTebHOI MPOrpaMMbl BapuaruBHas yactb: BEIOOp By3a
KonuuectBo 3a4eTHBIX €MUHUL / BCETO YacOB 3/108

B cnywae mnpembsBieHHs OT OOydaromlerocs WIM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINSA) 3asiBJIE€HUS Ha OOydeHHE MO aJanTHUPOBAaHHOM 0Opa30BaTENbHOW Iporpamme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UEHHEM IICHXO0JIOT0-MEIUKO-TeAarornuyeckon
komuccun (IIMIIK) wnmu wmenuko-coumansHOM 3kcneptusbl (MCD) ¢ pexomeHnanusMu
CO3/IaHUsl MHJUBUAyaJbHOW mporpammbl peabunutaunu U abumurtamuu (UITPA), nannas
paboyasi mporpaMMa MOXET OBITh aJanTUPOBaHA C YYETOM HMHJMBUIYaJIbHBIX OCOOEHHOCTEH
3JI0POBBS 00YUAIOILETOCH.

2.2. Pacnpeznenenue yacoB 1o popMam u rnepuoaaM o0ydeHus

OO0111€€ KOJIMYECTBO YaCOB

o

o E CaMOCTOS-

dopma g 3 o
S JeKu- | mabopa- | MpakTU- | TEIbHON dopma
00y4eHUsI £ 3 BCETO
5 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounas 4 7 17 34 — 57 108 3a4yer

3. HEJIN AACHATITIIMHBI

dopMUpOBaHUE Yy CTYICHTOB 3HAHUN 00 OCHOBHBIX MOHSATHUSAX U METO/IaX KOMITBIOTEPHOM
rpadpuxu. [IpumoOpereHne HaBBIKOB HHU3KOYPOBHEBOTO IPOTrPAMMHUPOBAHUS  3JIEMEHTOB
KOMITbIOTEPHOM Tpa(UKH: CO3[aHUs TEOMETPHUUECKUX U PEATMCTUYHBIX N300paKeHUI Ha IKpaHe
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KOMITBIOTEPA, C HECJIIBIO PCIICHUA MAaTEMATUUCCKUX, NHXXCHCPHBIX, UTPOBBIX W PA3BJICKATCIIbHBIX

3a7ad.

4. KOMITETEHITNM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUI KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX NH/IMKATOPDBI

N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

Komnerenmn

Nuaukatopel

Pesynbrarel 00yueHus

ITK-2. Criocoben
pa3pabaThIBaTh U
PYKOBOIHTH
IIPOLIECCOM
pa3paboTKu U
MoauUKaITIH
KOMITBIOTEPHBIX
IPOrpamMm JIst
pelIeHus
podhecCHOHAIBHBIX
U Hay4IHO-
HCCIIEI0BATEIBCKUX
3a7ad4.

[IK-2.1. Ucnons3yer
1 KOMOUHUPYET
CYLIECTBYIOILINE
HH(POPMaIMOHHO-
KOMMYHHKAITIOHHBIC
TEXHOJIOTHH IS
pelnieHus
MOCTaBIIEHHBIX
3a/1a4 B 00s1acTi
KOMITBFOTEPHOU
rpaduxu

[1IK-2.1.1. 3HaeT OCHOBHBIE aJTOPUTMbI CUHTE3a U
BBIBOJIa H300paKEHUH.

[TIK-2.1.2. YMeeT BBINOIHATH OCHOBHBIE ONEpaIiuu
M0 CO3JaHWI0 W 00pabOTKE BEKTOPHBIX |
pPacTpPOBBIX TPaAPUICCKIX U300PaKCHHUIA.

[IK-2.1.3. Bnageer HaBbIKAMHU NPAKTHYECKOU
paboTBl ¢  COBPEMEHHBIMH  IMPOTPAMMHBIMHU
cucteMaMu M rpaduyecKUMH OMOIMOTEKaMHU IS
o0paboTKM M  cuHTe3a 2- U 3-MEpHbIX
HU300pakKeHH.

o. I[TPOI'PAMMA JJUCHHUITJINHBI

HazBanue temsl

Kpatkoe conepxanuie TeMbl (BOIPOCHI TEMBI)

Pazgen 1.

BBenenne B KOMIIBIOTEPHYIO TPa(HKY.

PactpoBas rpaduka.

Bekrophas rpaduka.

OcHOBHbIE TIOHATHS TEOPUU PPAKTAIIOB.
Tpexmepnas rpaduxa.

bubnnorekn KOMIBIOTEPHON TpadUKH.
dopmupoBaHre N300paKEHUN.

[IpeoOpazoBanust 0OOHEKTOB.

I e o

AOGCTpaKTHbIE IPOCTPAHCTBA B
KOMITbIOTEPHOH rpaduke.
[TpeoOpa3oBaHus HA TUIOCKOCTH.
IIpeoOpa3oBaHus B MPOCTPAHCTBE.
Cyneprio3unus npeodpazoBaHuil.
Martpuis! npeo6paszoBanuii B OpenGL.
TpexmepHbie 00bekTh B OpenGL.

IIpoeunpoBanue.

NEEREEEES

w

Kitaccuueckue BUIbI IPOEKIUH.

ITocTpoeHne Marpuil HPOEUUPOBAHMUS B
OpenGL.

KocoyronbHas npoeknusi.
[loctpoenne  matpuisl
MIPOCUUPOBAHMUSL.

MEPCIHCKTUBHOT'O

['eomeTpryeckoe MOIETNPOBAHNE 1.

CIIJIOIIHBIX TEJI.

w

Kiaccel npenictaBneHuii CIiIOMHBIX
00BEKTOB.

AJNTOPUTMBI BBIJIETICHUSI BUIUMbIX
ITIOBEPXHOCTEM.

D dexTrI MPO3pavHOCTH U CMEIICHHS IIBETOB.
ITocTpoeHne TpexMepHBIX MojieTielt 0O BEKTOB
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(meranu, KOHCTPYKITUH)

5. AHuManus (IBM>KEHHE MEXaHU3Ma,
pacnpocTpaHeHue BOJIHBIL, AeGopMalius mo
Harpy3Kkom).

[TocTpoeHne pealTucTHIecKuX
N300paXKeHUM.

OJEeMEHTHI BOJIHOBOM OINTHKHU.
[TocTpoenne Moen OCBELIEHUS.
HcroyHuky cBeTa U IBET U3TyYCHUS.
Mogpens orpaxkenuss OoHra.
[Ipunanue oObeKTaM CBOMCTB
peamuctuyHocTH Komangamu OpenGL.

agrwnE

MeTOI[BI 3aKpalIruBaHUA
MHOTI'OYI'OJIbHUKOB.

[Tnockoe 3akparBaHue.
3akpacka o metony ['ypo.
3akpacka o meroay donra.
IIBeToBBIC MOACTIH.

el N >

6. CTPYKTVYPA U COAEPXXAHMUE JUCLUIIJIMHDBI

6.1. ®opma oOyueHus — ouHas1, Kypc — 4, cemectp — 7
HaumenoBanust paszenoB u Tem Komiectso wacos
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Bcero
Paznen 1. 17 34 - 57 108
BBeneHne B KOMIBIOTEPHYIO rpaduky. 2 6 - 10 18
ITpeoOpa3zoBanust OOBEKTOB. 4 8 - 10 22
ITpoenupoBanue. 2 2 — 10 14
['eomeTpuyeckoe MoIeTUpOBaHNE 4 8 - 10 22
CIUIOIIHBIX TEJI.
[TocTpoenue peaMcTUUECKUX 4 8 - 10 22
N300paX]eHHIH.
MeTo /161 3aKpaliiBaHys MHOTOYTOJIbHUKOB. 1 2 — 7 10
NTOI'O ITO KOMITIOHEHTY OIIOII 17 34 - 57 108
7. OLIEHOYHBLIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMNA
7.1.  KoHTpoibHBIE BOIIPOCHI
Paznmen 1
1. Bseznenue B KOMIbIOTEpHYIO rpaduky. OOIIME MOHATHS U ONIPEIeICHHS.
2. PactpoBast, BekTOpHas u (ppakTanpHas rpaduka. JJocTOMHCTBA M HENOCTATKU Pa3HBIX
CIOCOOOB MPEACTABICHUS H300paKEeHUI.
3. PactpoBas rpadwuka. Pactp. Ilukcens. Bydep kanpa. butoBas miockocTs, OMTOBas
riyouHa. Pa3pemaromas ciocoOHOCTh pacTpa rpadu4eckoro H300paxeHusl.
4. BexkrtopHas rpaduka. bazossie anemenTsl. [Ipumutussl. Kpussie besbe.
5. OpakranbHas rpaduka. [lonarue Qpakrana. I'eomerpuueckue, aiaredpanydeckue u
cToxactuueckue (pakransl. [I[pumeps! ppakTaabHbIX H300paKEeHHH.
6. TpexmepHas rpaduka. ITarnbl IPOCTPAHCTBEHHOTO MOJEIMPOBAHMS 0OBEKTA.
7. YcrpoiicTBa BeiBoAa uzodpaxenuil. Ilponecc popmuposanus nzodpaxenuii. OOBbEKT
U HaOJII01aTeNb.
8. Mogenbp CHHTE3UpOBAaHHON KaMepbl B KOMIbIOTepHOW rpaduke. KapruaHas

IIIIOCKOCTh. OTCGKaIOIJ_IaH paMKa.
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9. TI'padmueckuit cranmapt OpenGL. OOpabGoTka BepmmH W cOOpKa NPUMHTHBOB.
OcHOBHBIE (YHKIIMM pHUCOBAaHUS NPUMHUTHBOB, YCTAaHOBKAa IIBE€Ta, pa3Mepa,
LITPUXOBKHU. Y CTpaHEHHE CTYIIEHYaTOCTH.

10. AGcTpakTHBIE MPOCTPAHCTBA B KOMITBIOTEPHOI Tpaduke: BeKTOpHOE, apPUHHOE U
€BKJIMJIOBO.

11. IIpeoOpa3oBanus Ha IJIOCKOCTH: CIBUT, BpallleHHE, OTPaKEHHE, MacIITabupoBaHHeE.
Martpuis! npeo6pazoBanuii. OnHOPOIHBIE KOOPIUHATBI.

12. IIpeoOpa3oBanusi B NPOCTPAHCTBE: CIBUT, BpallleHHUE, MaclITa0MpOBaHHE, CKOC.
Martpuiisl npeoopa3oBaHuM.

13. Cynepno3unusi npeodpazoBanuii. II0BOpoT BOKpYr mpou3BOJBHON (UKCHPOBAHHOM
TOYKH, OCh MOBOPOTA COBIA/IAET C OCBI0 Z (OCBIO X, OCBIO ).

14. IToBopoT Kyba BOKpYT IPOU3BOJILHONW ocH. PUKCUPOBAHHAS TOYKA IIOBOPOTA — LIEHTP
KyOa.

15. Monens niporiecca BpIBOJIa TpexMepHo rpaduueckoi nadopmarmu B OpenGL.

16. Marpuus! npeodpazoBanuii B OpenGL. MaTpuiisl BUIOBBIX IPEOOpa30BaHUM.

17. ®peiimbl B OpenGL. @peiim kamepbl 1 MUPOBOH Gpeiim.

18. Pa3menienne kamepsl U 3aanue ee opueHTanuu B OpenGL.

19. IIpoeunpoBanue LeHTpanbHOE U NapajieabHoe. Bunel npoekuuii. [lepcrnextusa.

20. [TocTpoeHre MaTpUIBl OPTOrOHATILHOTO IPOSKTHBHOTO MPE0OPA30BAHHUS.

21. KocoyrosnpHas npoekuus. MaTpuiia KocoOyroJIbHOTo MpOeLUpOBaHHUS.

22. llepcriektuBHas ~ HOpManm3anus.  llocTpoeHme  MaTpumbl  TEPCIEKTHBHOTO
IIPOCLIMPOBAHUS.

23. Anroputm Z-0Oydepa /Ui ynaneHus HEeBUAUMBIX moBepxHocTeil. [locTpoenne moaenu
ocBelleHus. B3aumoneiicTBHMEe cBeTa M Marepuana IMOBEPXHOCTH: 3€pKallbHOE
otpaxkenue, 1 dy3Hoe oTpakeHune, MPEIOMIICHHE.

24. Buapl HCTOYHUKOB CBETA, PeaIn3yeMbIX B KOMIIbIOTEPHOH rpaduke. LIBet uznyuenus
1 GYHKIMU HHTEHCUBHOCTH U3JTy4eHUsI. MOIeIMpPOBaHUE TIPOKEKTOPA.

25. Mogenp otpakenus ®@onra. Otpaxkenue GoHOBOTO cBeTa, AU Py3HOE OTpAKEHUE U
3epPKAIbHOE.

26. Mopenb otpaxkenust @onra. OnpeseneHne KOMIIOHEHTOB BEKTOpa HOPMAJIH.

27. Monenb orpakenust @onra. OnpeneneHne KOMIIOHEHTOB BEKTOPA OTPayKEHHSI.

28. [locTtpoeHue Mojienu npenomieHus ceera. OnpeaeneHue BeKTopa IpeIoMIIeHus.

29. MeTtonpt 3aKpalIuBaHus MHOTOYT OJIbHUKOB: IJI0CKOE 3aKpaliiBaHue,
MHTEPHOJAIMOHHOE 3aKparinBanue ['ypo, 3akpamBanue no meroay donra.

30. LIBer. LBeTOBBIC MO/IENH B KOMITBIOTEPHOH rpaduke.

7.2.  Tewmbl nUCbMEHHBIX PabOT (TUITBI 33/1a4)

KoHTposbHbIe paboThI MO MPAKTHKE:

— TpeoOpa3oBaHuUs B IPOCTPAHCTBE: CIBUT, BpallleHNE, MacIITAOUPOBaHUE, CKOC;

— Cymepro3uius MpeoOpa3oBaHUil; MOBOPOT BOKPYT MPOHU3BONBHON (PHUKCUPOBAHHOM

TOYKH, OCh TIOBOPOTA COBIAJIAET C OChIO (OCKIO X, OCHIO Y);

— MOBOPOT Ky0a BOKPYT MPOU3BOJILHON OCH; (PUKCHPOBAaHHAs TOYKA MOBOPOTA — LIEHTP
KyOa;

— MOCTPOEHUE MATPUIIBI OPTOTOHAILHOTO MPOSKTUBHOTO MPEOOPA30BAHMS,

— KOCOYTOJIbHAS! TIPOEKIINS; MAaTPHUIAa KOCOYTOIHLHOTO TIPOSIIMPOBAHUSI.

—TepCIIeKTUBHAS HOpMaJTH3aIus; MOCTPOCHHE MaTpPHUIIbI MEPCTIIEKTUBHOTO
IPOCITUPOBAHUS;

— ONPEAEIEHNE KOMIIOHEHTOB BEKTOPA HOPMAJIH;

— ONpeAeIeHue KOMIIOHEHTOB BEKTOPA OTPAXKEHUS;

— IOCTPOEHUE MOJIEIU MIpesioMyIeHus cBeTa. OnpeeieHre BEKTopa MpeJoMIICHHUS.
— TIOCTPOEHUE TPEXMEPHBIX MOJIEIEH 0OHEKTOB;
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— MOJIEIMPOBAaHUE JBM)KECHUS MEXaHM3Ma, PAacCIHpOCTPaHEHUs BOJHBI, JAe(popMaluy Moj
Harpy3Kou

KontponpHast paboTa 1o NpOBEpKE TEOPETUYECKHX 3HAHWH — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO TUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON
HIKaJle UCXO/s U3 MaKCUMYyMa, IPUBEIEHHOTO B Ta0IMLIE HIKE.

OpranuszannoHHO-y4eOHass paboTa B ayJUTOPUHM OLCHUBAECTCS HAa OCHOBE TAaKHX
KPUTEPHEB KaK IIOCEIIaeMOCTh 3aHATHH, CBOEBPEMEHHOE M KAauyeCTBEHHOE BBIIIOJHEHUE
JIOMAIIIHUX 33JJaHUM, aKTUBHOCTb BO BpeMs POBEAEHNUS JIEKIIMOHHBIX U IPAKTUYECKUX 3aHITUN
(ydacTue B 00CYX/I€HUH TEKYILEro U IPOHAEHHOro MaTepyrala, pelieHue 3ajad 1 T.11.).

CamocrosiTenbHast paboTa OLIEHMBAETCSI HAa OCHOBE IIPEIOCTABJICHHBIX HA IIPOBEPKY
BBIMOJIHEHHBIX JIOMALIHUX, WHJIMBUAYaAJIbHBIX 33JaHUN C YYe€TOM CBOEBPEMEHHOCTH MX
IPEIOCTABIIEHUS U COOTBETCTBHSI TPEOOBAHUSAM K UX BBIIIOJIHEHHUIO.

KonnyectBo 6aymuioB 3a KOHTPOJbHYIO pabOTy BBIYMCISETCS Kak cymMMma OajloB 3a BCe
BXosmue B e€ cocra 3amaHus. Kaxkpoe 3ajaHue OLCHMBAETCS UCXOJS M3 MaKCHUMAIbHO
BO3MOXKHOTI'O KOJIMYECTBA OalsIOB C y4eTOM MpPAaBUIBHOCTH BBIIOJIHEHUS 3aaHUs, MOJIHOTHI
MPUBOUMBIX 00OOCHOBAHUIA.

ITo pe3ynpTatam paboThl B ceMecTpe oOyuaroluiicsi, HabpaBuMii He MeHee 60 Oasios,
MMEET MPaBO MOIYYUTh OLICHKY.

Howmepa paznenos Buasl pabot Maxcumanbioe
KOJIMYECTBO 0aJsIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU 3)
CamocTtosaTenbpHas pabora 55
1 KoHTponbHbIE paboThI 110 PAKTHUKE 20

KonTtponbHas paboTa o TeopeTHIeCKOMY 20
MaTepuany

NTOT'O 100

3auer

OO01muii UTOT 3a CEMECTP 100

CooTtBeTcTBrE 0AJUIOB OLIEHKE

KoIH1ecTEO GAIIOR O1teHKa 110 IITHOAIUILHOM IIKaJIe
. . ECTS | Dxzamen, nuddepeHunpoBaHHbIN
n3 100 saueT 3auer
90-100 A OTJINYHO
80-89 B
75-79 C XOpoILo 3a4TE€HO
70-74 D
60-69 E YIOBJIETBOPUTEILHO
35-59 FX
0-34 = HEYIOBIETBOPUTEIHHO HE 3aUTEHO
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9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIIECCA

Vyebnsie 3ansaTus nposoasTcs B ['maBuom kopmyce Houl'VY (r. HJonenk, np. ['yposa, 6).
Jns mpoBeneHust 3aHATHI TpeOyeTcs: ayauTopus, o0OpyAOBaHHAs MEJIOBOM WM MapKepHOU
JOCKOHM, MYJIBTHUMEAMWHBIA TPOEKTOP M SKpaH, HOYTOYK, KOMIUIEKT ydeOHOH Mmebenw s
CTYIEHTOB, palouee MECTO ImpernojaaBaress, BbIXod B MHTepHeT — MNPOBOJHOW WM C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOAMOTEKM YHUBEPCUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeTo/InYeckoe oOecreueHue, MNPe/CTaBICeHHOE B Y4eOHO-METOJUYECKOM KaOHHeTe
['maBHOTO KOpIyCa (ayzd. 605).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh  y4eOHble MaTepuaibl 110
JTUCLUUIUIMHE, pa3MemieHHble Ha miaardgopme Moodle LlenTpa aucTaHIMOHHOTO O0Opa3oBaHUA
OI'bOY BO «lonl'Y». Ilpy u3ydyeHHM JUCHMIUIMHBI MOTYT MPUMEHATHCS SIECKTPOHHOE
00y4eHHE U IUCTAaHIIMOHHbIE 00pa30BaTEIbHbBIE TEXHOJIOTUU.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBJISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4yaroUIMXCsd Ha OCHOBE TECTUPOBAaHUSA U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

10. PEKOMEHAYEMA JINTEPATYPA

10.1. OcHoBHas nuTEepaTypa

1. Bopoumuna, B. B. Komnbrotepnas rpaduka : yuebnoe nocodue / B. B. Boponuna, B.
B. umkun. — Yuesnosck: Yal'TY, 2023. — 175 ¢. — ISBN 978-5-9795-2328-6. — TekcT:
3JICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/416204 (mata ooOpamenus: 08.04.2026). — Pexum mocryma: s
ABTOPH3. MOJIb30BATEIICH.

2. Tpo¢pumenko, E. B. Kommbrorepras rpapuxa. OPENGL ES 3.2: yuebno-
Meroandeckoe mocooue / E. B. Tpopumenko. — Boponex: BI'Y, 2021. — 42 c.— Tekcer:
AJIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-0MOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/455120 (mara obpamienus: 08.04.2026). — Pexum moctyma: s
aBTOPH3. NIOJI30BATEIICH.

10.2. JlomonHUTETHHAS JIATEPATYPA

3. Kommnbsrotepnas rpaguka [DnekTpoHHBIH pecypc]: yuebHoe mocobue / 'OY BIIO
"JloHeukuii HanMoOHaIbHBIM yHUBepcuTer"', Kadenpa teopun ynpyroctT M BbIUHCIMTEIbHOU
maTemMatuku umeHu akaaemuka A. C. Kocmomammanckoro; cocraButenu: O.Il1. AGpamosa,
E. C. I'mymanxoB, M. H. I1auesa. - Jloneuk: JJonHY, 2020. - DnekTpoHHbIE TEKCTOBBIE TaHHBIC

(1 dpaiin).
4,

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hayuynas snexktponHas ombamorexka eLIBRARY.RU: caiit / HOb (O00). —
Mocksa, 2000- . — URL.: https://elibrary.ru (mata oopamenus: 08.04.2026). — Pexxum mocryma:
JUTSL aBTOPU30B. MIOJIb30BaTeNei. — [ €KCT: SJIEKTPOHHBIMH.

2. Hayunas asjexkrTponnasi ouéiauoreka «KubepJlenmnkay: cailt / Acconuamms
«OrtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHus:
08.04.2026). — Pexxum goctyma: cBOOOAHBIN. — TEKCT: 3JEKTPOHHBIHA.

3. Hanmonanbuasi moamucka: cair / PIHIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mata o6pamenus: 08.04.2026). — Pexum gocryma: s
aBTOpHU30B.11oNb30BaTeneil JJoHl'Y. — TekceT: 21eKTpOHHBIN.



https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/

4, HauunonanbHast JIEKTPOHHAas onobaHoTeKA (HOB): dbenepanbpHas
rocyaapcTBeHHass mH@popMmarmonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas Oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:
08.04.2026). — Pexxum octyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIH.

5. Oo6pa3oBarenbHas miaargopma IOpaiiT: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6parmienusi: 08.04.2026). — Pexum moctyna:
U3JIaHusl CBOOOIHOTO JIOCTYIIA, /ISl aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 3JIEKTPOHHBIMH.

6. JiexTponHasi 0udamorexka PI'B: pasnen caiita / PI'b. — Tekcr: anekTpoHHBIi //
Poccuiickas rocyJ1apCTBEHHAs OnbIMoTEKA: ouIHaTBHBINA CaWT. -
https://Idiss.rsl.ru/electroniclibrary. — Pexum pgocTyma: MOUCK CBOOOIHBIN, 3JICKTPOHHbBIE
JIOKYMEHThI — BupTyanbHbiil untansabii 3ai1 PI'b va Tepputopun Hb J{onl'Y.

7. DJIeKTPOHHO-0MOMoTeyHass cucrema Jlanwp: caiit / OBC Jlaus. — C.-

[Terepoypr, 2011- . — URL: https://e.lanbook.com (mata ob6paruenus: 08.04.2026). — Pexum
noctyna: w3ganus CeTeBod JJIEKTPOHHON OWONHMOTEKH, JJisi aBTOPU30B. TOJIB30BATENCH. —
TeKCT: AIEeKTPOHHBIN.

8. DJIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 08.04.2026). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

9. DJyieKTpoHHbII KaTajgor Hayunoit 6ubnmoreku Jlonl'Y: pasnmen caiirta / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamtenust: 08.04.2026). — Pexum gocTyma: TOHCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTHBI — JiJ1s1 Ttosib3oBaTene JJonl'y.

10. JduexTpounblii apxuB Joul'Y: pasnmen caiita / Hb Jonl'Y. — Tekcr:
anekTpounbii / OBC [oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
08.04.2026). — Pesxum moctyma: CBOOOHBIIA.

12. I[TPOTPAMMHOE OBECIIEYEHUE

PEJ] OC, Astra Linux (OEM).
OpenOffice, LibreOffice.
VYuebnas Bepcus Visual Studio.
Cremuduxanus OpenGL 4.6.

Eall el
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