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Mporpamma omcuunnumHbl "TexHonorns Open GL"; 01.04.02 "MNpuknagHas matematuka n nHopmarmka'.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(y) ctapwwuii npenoaaeatens, 6/c Ocunos E.A. (Kadgenpa npuknanHoi
mMaTemaTuku, OTAeNneHne NpuKnagHon MatemMaTmku n nHpopmatmkm), Evgenij.Osipov@kpfu.ru ; 3asegytowmii kadgpenpoi,
K.H. (noueHT) Tymakos [.H. (Kacbenpa npuknanHon Matematuku, oTaeneHne npuknagHon Mmatematmkm n nHpopmartmkm),
Dmitri. Tumakov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
MnK-3 PykoBOACTBO NPOEKTNPOBAHNEM NPOrPaMMHOro obecrneyeHns
YK-2 CnocobeH ynpaensaTb NPOEKTOM Ha BCEX STanax ero XM3HEHHOro uukna

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTh:
KoHLenumio nporpamMMmupoBaHus B cpene Delphi ¢ ucnonbsosaHmem 6ubnuotekn OpenGL;

JonxeH ymeTtb:

1Cnonb3oBaTh NpakTMYecKme 3HaHus o criocobax NoCcTpoeHus 1 npeobpasoBaHns rpadouyeckmx 06 bEKTOB C
ucnonb3osaHunemM 6ubnuotekn OpenGL;

JlonxeH Bnagetb:

OCHOBHbIMV 3HAHWSIMW B COCTaBe 3TaroB NOArOTOBKM NPOrpamMMm K BbIMONHEHMIO Fpagouyeckmnx NOCTPOEHNIA 1
npeobpasoBaHuii;

JlonxeH 0eMOHCTPNPOBaTbL CMOCOBHOCTL 1 FTOTOBHOCTb:
paboTaTb 1 NPMMEHATb HaBblkK paspaboTku nporpamm B cpene Delphi ¢ ucnonbsosaHnem 6ubnunotekn OpenGL.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[B.05.02 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosaTtenbHoi nporpammel 01.04.02 "MprknafHas MatemaTuka v UHgopMaTmka
(MatemaTuyeckoe MOAENMPOBaHKE)" U OTHOCUTCS K AMCUMNANHAM MO BbiGopy.

OcBauBaeTcs Ha 2 Kypce B 3 CeMecTpe.

3. O6bem gucuMnInHbI (MOAYNS) B 3a4eTHbIX eAuMHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSITEe/IbHYHO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuuu - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThbl - 0 Yaca(o.).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 3 CEMECTpE.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckmuin NN1laH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboTbl N0 AUCUUNAUHE (MOAYNIO)
Buabl u yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucumnnuHbl / nX TPy A0EMKOCTb CamocTtosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTnueckuelaboparopHble
3aHATUSA paboTbl

NMekuun

Tema 1. Paborta ¢ rpadomyeckmmm

‘IpenakTopamu. 3 0 0 4 4

3AE
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 2. PaboTa ¢
napameTpu4ecknuMmn MooensmMm Ha
2. npuMepe NCrosib30BaHNS 3 0 0 12 12
nporpammHoro komnnekca SketchUp
Tema 3. Pabota ¢ naketom OpenGL.
MocTpoeHne NpocTbIX
reoMeTpuyecknx oopm,
8. ncnonb3oBaHue TeHel, pabota ¢ 3 0 0 20 20
OBUXEHNAMMN 1 NpeobpasoBaHnsaIMm
KoopAuHaT.
Toro 0 0 36 36

4.2 CopepxaHue AUCLUMINHbI (MOBYNSA)

Tema 1. PaboTa ¢ rpachmyeckumm pepaktopamu.

0630p NporpaMMHbIX KOMMNEKCOB, UCMONb3YEMbIX MPY PaboTe ¢ KOMMbIOTEPHOW rpachkom 1 rpadpryeckumm
penaktopamu. PucosaHue B Delphi. Mpumepbl pucosaHus ¢ ncnonbaosaHnem Windows API. TeopeTnyeckne 3HaHus,
HeobxoOMMble AN CO3LaHUS TPEXMEPHbBIX M30BpakeHNit 1 ynpaBneHns MU B CrieLanbHOM KOHTEKCTE nepeaayn,
cBa3aHHoOM ¢ Windows-0KHOM

Tema 2. PaboTta c napameTpu4yeckMmm Mo4eNsiM1 Ha NpUMepe UCMNoJ/Ib30BaHUsI NPOrpaMMHOro Komnsekca
SketchUp

MocTpoeHre napaMeTpUIEeCKnx 06 EKTOB C NCMONb30OBAHNEM FOTOBbIX MPOrPaMMHbIX KOMMNEKCOB. YnpasneHue
atpubyTamu NnpocTbix 06EKTOB. MNpakTuieckne HaBbIKU MHTEPAKTUBHOMO YNPAaBNEHNSI OPUEHTALMEN N APYTMM
atpubytamu n3obpaxeHuii. TEXHONOrMYeCKMe NPUEMbI CO30aHNS KPUBbIX 1 NOBEPXHOCTEN, COOPKM n306paxeHnii Ha
OCHOBE Crucka n3obpaxeHuii.

Tema 3. Pa6oTa ¢ naketom OpenGL. MocTpoeHue npocTbix reoMeTpuyeckux oopM, MCNonb3oBaHUE TeHewn,
paboTta c ABMXEHUSAMU U Npeobpa3oBaHUAMM KOOpAMHaT.

Wcnonb3oBaHue 6ubnuotekn OpenGL Ha pasHbix nnatgopmax. OcHoBHble oTnnyms ot DirectX. daiinbl 6ubnunoTtekmn un
nX PYHKUMW. Tunbl BaHHbIX 1 NpeactasnexHve oyHkumii B OpenGL.

PucosaHue rpacomyeckux 06 eKTOB (0TPE3KM, TPEYrONbHUKIN, MHOTOYrONbHUKK, CAdepbl, LUANHAPLI) HA NNOCKOCTY.
MepeHoc n MacwTabrpoBaHme 06 bEKTOB HA NIOCKOCTU. [prMEpbI 1 PELIEHNE NPAKTUHECKMX 3a4a4 NOCTPOEHUS
CNOXHbIX ABYMEPHbIX 06 bEKTOB.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyto paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByYatowmecst YuTarT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOJO NO AUCcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWMXCs PernaMeHTpPyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEr0 NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCMTET"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oncuMnnmnHbl (MOoyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb HOCTYMHA 0byyaloWwmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

OH-naitH 6a3a 3HaHuiA no 6ubnunoteke OpenGL - http://www.codenet.ru/progr/opengl/

Cawit ¢ nutepartypoii no Teme - http://opengl.org.ru/books/open_gl/

Cratbg. CpasHeHne OpenGL u DirectX. - http://cgm.computergraphics.ru/content/view/55

YyebHuk no nporpammupoBaHuto Ha OpenGL - http://www3.msiu.ru/~kupri-ov/Books/RedBook_OpenGL.pdf
®dopyM no Teme: - http://www.cyberforum.ru/opengl/thread148470.html

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMIO AUCLUMN/IMHBI (MOOYNS)

Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| MNpu BbiNoNHeHUK nabopaTopHbIX PaboT He06X0AMMO MCMOMb30BaTb TEOPETUHECKMI

paboTbl matepuan, fenatb CCbINKWM Ha COOTBETCTBYOWME TEOPEMbI, CBOMCTBA, OOPMY/IbI 1 Mp.
PeweHwne 3anay nanaraetcst nogpobHO 1 CoaepXnUT HeobxoanMble NOSICHUTENbHbIE
cebinkn. Tekywme 3afaHns Ha nabopatopHble paboThl BblOAOTCS KaX 4yl HeOeno Ha
MPaKTUYECKOM 3aHSATUW. IHOMBMAayanbHble JOMalHWe 3a0aHuns BblaloTCcs Ha
MPaKTUYECKMX 3aHATMSIX B HAYane nay4yeHusi COOTBETCTBYIOLMX TEM.

CtpaHnua 5 13 9.
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Bup pabor

MeToaouyeckme pekomeHoauum

camocTos-
TenbHas
pabota

MNayyeHune aaHHOro Kypca npefycMaTprBaeT CUCTEMATUYECKYO CaMOCTOATENbHYIO
paboTy CTyLEeHTOB Hal TEOPETUYECKMM MaTepranoM, TEKCTamy PEKOMEHI0BaHHbIX
y4ebHMKOB 1 y4ebHbIX MOCOBWIN; pasBUTNE HABLIKOB CAMOKOHTPOIS, CMIOCOBCTBYOWMX
MHTeHcudukaumm yyebHoro npouecca. CTyneHTam cnenyet CTPEMUTLCS K
aKTUBM3aLMUM 3HAHUI HA 3aHATUSX MO OPYrM ECTECTBEHHO-HAYYHbIM OUCLMMIMHAM,
CBSI3aHHbIM C [AaHHbIM KypcoM. [Mpu NoaroToBke K KaXaoMy 3aHATUIO HeoHxoaMMo
06paTnTbecs K y4ebHol nuTepaType. HeobxoanMo Takxe nay4nTb UHTEPHET-UCTOYHIKU
no [aHHOM Teme, 4ToObl YTOYHUTbL ONpPeaeneHuns, POPMyIMPOBKU OCHOBHbIX
peaynbTaToB, HANTX aHaNor pelaemMbiM 3a4a4aM 1 BbINMONHSEMbIM YNPaXHEHNSIM.
Mpwn paboTe ¢ NpuMepamMu He06XOAMMO CTPEMUTLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHusl, HO 1 K NMOHMMaHUIO Lenn ero ynotpebneHns B 4aHHOM
KOHTEKCTE, (PYHKLIMOHANBHOM Harpysku, KOTOPOM faHHbIA Npumep obnanaer.
CamocTosiTenbHasi pabota no Usy4eHuto kypca npearonaraeT BHeayaUTopHyto
paboTy. STanbl BINOMHEHNS caMocTosATeNbHbIX paboT: 1. MpocMoTp y4ebHoro
nocobus 1 pekoMeHOyeMoii nuTepatypbl Mo TeMe 3amtaHus. 2. CocTaBneHve pesiome
MPOYMTAHHO rNaBbl COOTBETCTBYIOLErO pa3aena peKOMeHLyeMOro TE0OPETUHECKOrO
NCTOYHVKA Unn y4ebHuka. 3. BbinonHeHve 3anaHuii no TemMe 1 X KOMMEHTUPOBaHWE. @

3a4et

Mpu noaroToBke K 3a4eTy obyyatolemycsi pEKOMEHAyeTCs COCTaBUTb MnaH npouecca
NoAroTOBKW, BKMKOYAOWEN N3yyeHne, NOBTOPEHNe, cucTemMaTmnsaunio, Iormyeckyro
06paboTky MaTepuana, aHann3 nony4eHHol UHGPOPMaLMe C BbIIBNEHNEM BO3MOXHbIX
CNenCcTBUIA U HeSABHbIX CBOMCTB 0O bEKTOB, COCTaBNEHNEM CMMCKA BO3MOXHbIX
OOMONHUTENbHBLIX BONPOCOB U 3a4aHWUIA, NOArOTOBKY K BbINOMHEHWIO NPaKTUYECKUX
3a4a4 nNo TeMaMm OUCUUMNINHDbI. @

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,yﬂI'O)
MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonasateneM, yKOMNnekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMK 0By4aoWMMUCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACcTaBnTb B pa3nunyHbIX Buaax 6e3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUsi KOHTEHTOM C KnaBuaTyphbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NOMyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayananbHo;

- NpUMeHeHne NPorpamMmmHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHI/II7I, popmMmpyeMbix
OUCUMMNNINHON, 3a CYET aNbTePHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIIA;

CtpaHnua 6 13 9.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcuunnumHbl "TexHonorns Open GL"; 01.04.02 "MNpuknagHas matematuka n nHopmarmka'.

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®FOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02
"MpuknagHaa matemartuka v nHgopmaTnka" n Maructepckon nporpamme "Martematnyeckoe MoaenMpoBaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]B.05.02 TexHonorns Open GL

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. AnekcaHgposa, W.J1. MporpamMmmupoBaHmne Ha si3bike C#: y4ebHoe nocobue. 2-oe nagaxue / W.J1. Anekcanaoposa, O.H.
Tymakos. - KazaHb: N3a-8o KasaHckoro yHusepcuteta, 2017. - 112 ¢. ISBN 978-5-00019-944-5 Pexum poctyna:
https://shelly.kpfu.ru/e-ksu/docs/F_2033489788/Tumakov___Programmirovanie_na_yazyke_C_.pdf

2. lWnakos M. C. OcHOBbI KOMMNbBIOTEPHOIN Fpadhmkin [ONeKTPOoHHbIR pecypc] : yueb. nocobue / . C. Wnakos, tO. J1.
fOHakos, M. B. LnakoBa. - KpacHosipck : Cub. coenep. yH-T, 2014. - 398 c. - Pexum noctyna:
http://znanium.com/bookread.php?book=507976

3. Hemuosa T. U. KomnbloTepHas rpadovka 1 web-amsaiiH: YyebHoe nocobue / T.W. Hemuosa, T.B. KasaHkosa, A.B.
WHakuH. - M.: WO POPYM: HUL MHDPPA-M, 2014. - 400 c. Pexum pgoctyna:
http://znanium.com/bookread2.php?book=458966

JononHutenbHas nuteparypa:

1. Wwwos O.B.CoBpeMeHHble TEXHONOrMN 1 TEXHUYECKMe cpeacTea nHgpopmatusauum: Yuebruk / O.B. Wnwos. - M.:
HUL UHdppa-M, 2012. - 462 c. Pexum poctyna: http://znanium.com/bookread.php?book=263337

2. MawHwuH T. C. CoBpeMeHHble Java-TexHonorum Ha npaktuke. - Cl6.: BXB-MNeTtepbypr, 2010. 560 c. Pexum goctyna:
http://znanium.com/bookread.php?book=351236
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]B.05.02 TexHonorns Open GL

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

ARl | AL O



