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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIMIUTHHEL pa3padoTai(a)(u): crapimii mpernonaBares, 6/c Ocurios E.A. (kadenpa npuKIaJHOR MAaTEMATUKU 1
HCKYCCTBEHHOTO MHTEJUIEKTA, OTAEIeHIe IPUKJIaJHON MaTeMaTuky 1 uHgopmatukn), Evgenij.Osipov@kpfu.ru ; 3amecturens
JupeKTopa no Hay4yHoil aedarensHocty TymakoB JI.H. (lupextopat MHctutyta BM 1 UT, IHCTUTYT BEIYUCIUTEIBHON
MaTeMaTUKU U UH(OPMALIMOHHBIX TexHojoruil), Dmitri. Tumakov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOIO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCJIE0BAHUI, B TOM YHCIIe
MaTEeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS M BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepakTOPHHT MTPOrPaMMHOTO K01, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpCOB; POEKTHPOBAHUE M MHTETpaLlis TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

KOHILIEMIIXIO porpaMmMupoBanust B cpenie Delphi ¢ ucrnosib3oBanuem 6udnmmoreku OpenGL;
JloKeH yMeTh:

MCIIOJIb30BaTh MPAKTUYECKUE 3HAHHUS O CIIOCO0AaX MOCTPOCHHUSI M IIpeoOpa3oBaHus rpaduIeckux OObEKTOB C
ucnonb3oBanuem 6udmoreku OpenGL;

I[OJDKGH BJIag€Th:

OCHOBHBIMH 3HAHHSIMH B COCTaBE STAIOB MOATOTOBKU [IPOrPAMM K BBINOIHEHHUIO IPapuuecKux MOCTPOCHUI 1
npeoOpa3oBaHNi;

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

paboTaTh U MPUMEHSTh HABBIKK pa3padoTku mporpamm B cpene Delphi ¢ ucnionb3oBanuem oudnroreku OpenGL.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

HannHast qucnuruivHa (MOAyJb) BKoveHa B pazgaen "B1.B.JIB.05.02 Jucturumas (MOmysm)" OCHOBHOM NMPOopecCHOHATFHON
ob6pazosarenbHol nporpammsl 01.04.02 "TIpuknagHas MmaTemarika U nHgopMaruka (MaTemaTiieckoe MoJeIMpOBaHUe
(pusmueckux NporeccoB)” U OTHOCUTCS K JUCHMIUIMHAM 10 BbhiOopy Yact OTTOIT BO, (hopmupyemMoit yqacTHUKaMu
00pa3oBaTeJIbHBIX OTHOIIEHH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0beM aquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
paéoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIATUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 36 uaca(oB), B ToM umcie jekuun - 0 yaca(oB), mpakruueckue 3aHsaTus - 0 gaca(oB), naGopaTopHbie
paboTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM paboThl - ) yaca(oB).

CamocTosTenbHast padoTa - 36 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 3 ceMecTpe.

4. Copep:xanne qQUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIINHE (MO/IYJIIO)
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Crpanuna 3 u3 9. IEl YHH



ITporpamma muciurunsl "Texnonorus Open GL"; 01.04.02 "IIpukiiagHas MmaTeMaTHKa U UH(OpPMaTUKA' .

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. Pabora ¢ rpadguueckumu perakropamu. 3 0 0 0 0 4 0 4

Tema 2. PaGora ¢ napaMeTpuIecKUMH MOJEISIMU
2. [Ha mpuMepe KUCTIOIL30BaHUS IPOrPAMMHOTO 3 0 0 0 0 12 0 12
komruiekca SketchUp

Tema 3. Patora ¢ makerom OpenGL. IToctpoeHue
[IPOCTBIX T€OMETPUYECKUX (POPM, HCIIOIB30BAHHE
3. |TeHeii, paboTa C ABUKEHUSIMU U 3 0 0 0 0 20 0 20
peodpa3oBaHUAMM KOOPOHUHAT.

1Toro 0 0 0 0 36 0 36

4.2 Cogep:xkanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. Pa6oTa ¢ rpacpuyecKuMH peJaKTOPaMU.

O0630p NMPOrpaMMHBIX KOMILIEKCOB, UCTIOJIB3yEMBIX TIPH paboTe ¢ KOMITBIOTEPHOM rpadhiKoi 1 rpadMueckuMH pelakTOpaMu.
Pucosanue B Delphi. [Ipumepst pucoanus ¢ ncrionb3oBanreM Windows API. Teopernueckue 3HaHHSI, HEOOXOAUMBIE 1151
CO3/1aHMs TPEXMEPHBIX N300paKEHNI U YIIPaBJIEH!S MU B CIIELIMAITBHOM KOHTEKCTE Iepesiauul, CBsi3aHHOM ¢ Windows-OKkHOM

Tema 2. Pa6oTa ¢ mapamMeTpudeCcKHMH MOJIeJISIMA Ha IPHMepe HCIOJb30BaHNUs MPOrPpaMMHOI0 KOMILIEKCA
SketchUp

INocTpoeHue napaMeTpuuecKiX 0OBEKTOB C UCIIOJIb30BAHUEM TOTOBBIX ITPOrPaMMHBIX KOMIUIEKCOB. YTIpaBJIeHHe aTpHOyTaMH
MIPOCTBIX 0OBEKTOB. IIpakTHYeCKHe HABBIKM MHTEPAKTHBHOIO YIIPABJICHUS OpUEHTALUE! U APYTUMH aTpHOyTaMH N300 pakeHHUI.
TexHomornyecKye npueMbl CO30aHust KPUBBIX M IIOBEPXHOCTEH, COOPKH M300pakeHNiI Ha OCHOBE CIIMCKA M300pakeHUI.

Tema 3. Pa6ora ¢ nakerom OpenGL. IlocTpoenne npocThIx reoMeTpuieckux (popm, HCOJIb30BaHNe TeHeN,
paboTa ¢ ABH:KEeHHSIMA M IPe0Opa30BaHUsIMU KOOPANHAT.

HUcnosnb3oBanue 6uomnorekn OpenGL Ha pasHbix riatgopmax. OcHoBHbIe oTnunst oT DirectX. daiiibl OMOIHOTEKU U UX
(ynkuun. Tursl JaHHBIX ¥ TpeacraBienne ¢yHkimi B OpenGL. PucoBanue rpaduueckux 00beKTOB (OTPE3KH, TPEYroNbHUKHY,
MHOTOYTOJIBHUKH, Cpepbl, MIMHAPHI) Ha 1tockocTH. [lepeHoc 1 MacirabupoBaHie 0ObeKTOB Ha MIOCKOCTH. [IpuMepst 1
pelIeHNe MPAKTUYECKUX 3314 IOCTPOSHUSI.

CJIOJKHBIX IBYMEPHBIX OOBEKTOB.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommXcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenpHas padoTa MopasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CaMocTosiTeNibHAs paboTa 00yYaIoIMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHB, TaK U MPOpadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMocTosiTeIbHON paboThl 00yYaloLIMecs: YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBbIKOB,
TOTOBSATCS K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLIUIIIIVHE.

OpraHu3alyst CaMOCTOSITETIEHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3aluK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - IporpaMMamM OakajaBpuaTa, MporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpK/IEH IPUKa30M
MuHucTepCTBa HAYKH U BIcIero oopa3oBanus Poccuiickoi ®eneparyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npopeccroHanbHOro 00pazoBanus "Kazanckuii (IIpuBomkckuii) heepaibHbId YHUBEPCUTET"
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJI OLICHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCaHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMIHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJISI) TIpEIIOoIaracT u3y4eHne OCHOBHOW M JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOJKET OBITh JIOCTYITHA OOYYAIOMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmorexke um. H.U. JlobaueBckoro. OOyyalomuecs nojydaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YNTaTeIbcKUM OWJIeTaM B COOTBETCTBHM C MPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy MCoNb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENNBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMA JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AUMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Komanga MS Teams "Texnosnorus Open GL" -
https://teams.microsoft.com/l/team/19%3a8ceb4d19fc434c70b6c33549276cabd4 %40thread.tacv2/conversations ?groupld=f3626c0d-b1{4

OH-naitH 6a3a 3HaHuii o 6ubmoreke OpenGL - http://www.codenet.ru/progr/opengl/

Caiit ¢ nurepaTypoii o Teme - http://opengl.org.ru/books/open_gl/

Cratba. CpasHenue OpenGL u DirectX. - http://cgm.computergraphics.ru/content/view/55

VuebHuk no nporpammuposanuio Ha OpenGL - http://www3.msiu.ru/~kupri-ov/Books/RedBook_OpenGL.pdf

9. MeToauuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeHIamun

nabopatophsie | [Tpu BeITIOIHEHUHN TA0OPATOPHBIX PabOT HEOOXOUMO HCIOIB30BATh TEOPETUUECKUI
paboThI Marepual, feJIaTh CChUIKM Ha COOTBETCTBYIOLINE TEOPEMBI, CBOICTBA, (POPMYJIBL 1 TIp.
Peurenue 3aa4 u3araeTcsi HOAPOOHO U COACPKUT HEOOXOAMMbIE MOSICHUTEIIbHBIE
ceputky. TekyIpe 3aaHus Ha Iab0paTOpHbie pabOThI BBIAAIOTCS KaX/IYI0 HEJEO Ha
[PaKTUYECKOM 3aHATHN. HOMBHAYaIbHBIE JOMAIIHUE 331aHIsSI BBIIAIOTCS Ha
NPaKTUYECKHUX 3aHATHSIX B HAYaJIe U3YUCHHsI COOTBETCTBYIONIMX TeM. Peann3anus qaHHOH JUCLMILTAHbL
MPEAMNoJIaraeT Kak O4HyI0, TaK U AUCTAHIMOHHYIO (hOpMY OOyUYEHHUSI.
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Bujg paéor MeToanuyeckue peKOMeHIalu

camocrosi- | MI3yueHue JaHHOTrO Kypca IpeayCMaTpUBAaeT CUCTEMATUYECKYI0 CAMOCTOSTEbHYIO
TenbHas padoTa | paboTy CTY/IEHTOB HaJl TEOPETUIECKIM MaTepHaIOM, TEKCTAMU PEKOMEH/I0BAHHBIX
Y4EOHUKOB M yYEOHBIX ITOCOOMIT; pa3BUTHE HABBIKOB CAMOKOHTPOJIS, CTOCOOCTBYIOIINX
nHTeHcH(pUKamy yaeOHoro npornecca. CTyIeHTaM CielyeT CTPEMHTBCS K
AKTHBU3ALIMM 3HAHUH Ha 3aHATHIX I10 IPYTUM €CTECTBEHHO-HAYYHBIM JUCIUIUIMHAM,
CBSI3aHHBIM C JIaHHBIM KypcoM. [1py moaroToBKe K KaxaoMy 3aHATHIO HEOOXOIMMO
o0patuThest K y4eOHoH smTeparype. Heo6Xoanmo Takke N3y4nuTh MHTEPHET-UCTOUYHUKI
IO JIAHHOH TeMe, YTOObl YTOUHUTB OnpenesieHus], (hOpMyIMPOBKH OCHOBHBIX
Pe3yJIbTaToB, HAMTH aHAJIOTY PelaeMbIM 3a/ja4aM 1 BBHIITOJHIEMbIM YIIPaKHEHHUSIM.
ITpu paboTte ¢ npuMepamMu HEOOXOIUMO CTPEMUTHCS He TOJIbKO K Y3HABAHUIO
ITOPUTMa PEIeHH ], HO U K IIOHUMaHHIO 11EJIM €ro YIOTpeOJIeH!s B JaHHOM
KOHTeKCTe, (DyHKIIMOHAILHOW Harpy3KH, KOTOPOW JaHHBIN ITpUMep ooJagaer.
CamocrosTespHas padoTa 0 U3YYEHUIO Kypca IpeAoaraeT BHeay IMTOPHYIO
padoTy. DTarbl BHIOJIHEHUS CAMOCTOSITEbHBIX padort: 1. [IpocMoTp yuebHOro
ocoOus ¥ PeKOMEHyeMOii JInTepaTypsl 1o TeMe 3afanus. 2. CocTaBiieHHe pe3loMe
[IPOYUTAHHOM TJIaBbl COOTBETCTBYIOIIETO pasziesia PEKOMEHyeMOro TEOPETUYECKOro
WCTOYHMKA WM y4yeOHuKa. 3. BeIloHeHe 3aJaHuid 110 TeMe U X KOMMEHTHPOBaHHE.

3a4eT ITpu noaroToBKe K 3a4eTy 00yJaomemMycst peKOMEHIyeTCsl COCTABUTS TUIaH Mporiecca
MIOZATOTOBKH, BKJIIOYAIOIIEH U3yYeHHe, IOBTOPEHHE, CUCTEMATH3ALIMIO, JTIOTHYECKYI0
00paboTKy MaTepuaa, aHaIu3 MOoTyYeHHOW MH(OPMAIUEH ¢ BhISBJIEHHEM BO3MOKHBIX
CIIEICTBHI 1 HESIBHBIX CBOWCTB OOBEKTOB, COCTABJICHHEM CITUCKA BO3MOXHBIX
JOTIOJTHUTEBHBIX BOIIPOCOB M 3a/IaHHH, TOATOTOBKY K BHIIIOJHEHUIO NPAKTHYECKHX
3a/1a4 110 TEMaM JIUCIUILTAHGL @

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(PpOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpouecca 1no AIMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLIMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIs1 KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATU3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTMeaniiHasT ayAUTOPHUS.
KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHbIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHMSMH CIIyXa MOJTydaid MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeO6HbIM 1u1aHoM 1o Harpasienuio 01.04.02

"IIpukiagHast MaTeMaTuka U MH(GOPMaTHKA" ¥ MarucTepckor nporpamMme "MartemaTrnyeckoe MOJeIMpoBaHue (PU3NIECKUX
MPOLIECCOB".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]1B.05.02 Texnonoeust Open GL

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA
IIpocuie noaroroBku: MaremaTuveckoe MoaeanpoBanye (GU3NIECKUX MPOIIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Anexcannposa, .JI. IIporpammupoBanue Ha si3bike C#: yueOHOe mocodue. 2-oe u3nanue / M.JI. Anekcannposa, I.H.
Tymakos. - Kazanb: M3n-Bo Kazanckoro yausepcutera, 2017. - 112 c. ISBN 978-5-00019-944-5 - TekcT : 371€KTPOHHBII. -
URL: https://shelly.kpfu.ru/e-ksu/docs/F_2033489788/Tumakov___Programmirovanie_na_yazyke_C_.pdf (mara obpamieHus:
23.06.2020). - Pesxxum mocTymna: cBOOOJHBIN

2. IlInakog I1. C. OcHOBBI KOMITBIOTEPHO# Tpacuky [DaekTpoHHbIH pecypc] : yueod. nocodue / I1. C. Illnakos, 0. JI. IOHakoB,
M. B. llInakoga. - Kpacnosipck : Cu6. peaep. yu-1, 2014. - 398 c.Tekcr : anekrponnsiid. - URL:
http://znanium.com/bookread.php?book=507976 (nata obpamenusi: 23.06.2020). - Pexum gocTymna: no nojmucke

JonoJHuTeabHAs JUTEpPAaTypa:
1. Hemrora, T. N. KommblotepHast rpacpuka u web-nu3aiin: Yuebnoe nocooue / Hemuosa T.U., Kazankosa T.B., [lluskun A.B.
- Mocksa 11 ®OPYM, HUIL UH®PA-M, 2014. - 400 c. (ITpodeccronanpHoe odbpazopanme) ISBN 978-5-8199-0593-7. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/458966 (aata obparuenust: 23.06.2020). - Pexkxum nocrymna:
TIO TIOJTTHCKE
2. Mamnu, T. C. CoBpeMeHHbIe Java-TeXHOJIOTUM Ha MPaKTHKE : TpakThueckoe pykoBoacTto / T. C. MaiiHuH. -
Cankr-IlerepOypr : BXB-Ilerepoypr, 2010. - 560 c. - (ITpoceccuonansHoe nporpammupoBanue). - ISBN 9785977505611. -
Tekcer : anekrponnsiid. - URL: https://znanium.com/catalog/product/1857797 (nara o6pamenus: 19.01.2022). - Pexum
JIOCTYTIA: MO TOAIHUCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./]1B.05.02 Texnonoeust Open GL

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

IMpocuns nogroroBku: Marematuyeckoe MoenpoBanue (PU3MIECKHX IPOLIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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