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1. IEJIMU OCBOEHUA JUCIUIIJINHbI

Llenbto ocBoeHUs AUCHUIUIMHBI «[IporpamMmmupoBaHue KOMIIBIOTEPHOU TpaUKu» SBISETCS
U3y4eHHE OCHOB HMHTEPAKTUBHOM KOMIBIOTEPHOH rpaukH.

3amaun: W3Y4YeHHE MPOrpaMMHO-ANNapaTHON OpraHU3alUd BHJIEOCHCTEM COBPEMEHHBIX
KOMIIBIOTEPOB W OCHOB HX MPOTPaAaMMHPOBAHUS, AaNTOPUTMOB U METOAOB JBYXMEPHOW U
TpeXMEpHOW KOMIIbIOTEpHOU TIpaduku; ucHoib30BaHuE Tpaduyeckux OUOIMOTEK B cHUCTeMax
POrPaMMHUPOBAHUS; PUOOPETCHHE 3HAHUI B 00JacTU pa3paboOTKU MPOrPaMMHOTO OOECIICUCHUS,
BBITMOJHSIONIET0 00paboTKy rpadUyecKux NaHHBIX Pa3IMYHOM CTENEHU CII0KHOCTH; MOJTY4YeHHE
HaBBIKOB pabOTBl C MaTeMaTHUYECKUMH MOJENAMU Trpaduyecknx OOBEKTOB B MPUKIIAIHBIX

porpaMMax KOMITbIOTEPHOU rpaduku.

Hucuunnmna

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

«[IporpaMMupoBaHre KOMIIBIOTEPHOU
dbopmMHpyeMoii yuaCTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHUH.

rpaduku»

OTHOCUTCA K 4YacCTH,

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCIUIIJINHE

HJ'IaHI/IpyeMBIe PE3YyIbTaThl

06yquI/m 10 AMUCHUIIIMHE,

COOTHECEHHbIE C TUIAHUPYEMBIMU
pesyabTatamu ocBoeHust OITOII (koMmeTeHIIMAMY U UHAUKATOPAMH JTOCTHUKEHUSI KOMITETCHIIH )

®opmupyemble | [lmanmpyembie pe3ynbTaThl 00ydeHUS 110 TUCIUILIMHE, B COOTBETCTBUM ¢ | HanMmeHoB
KOMIIETCHLINU WHIUKATOPOM JOCTYDKEHUS KOMIIETCHIIUN aHue
(xon, conepxaHue OLICHOYHOT
KOMITETEHITHH) 0 CpeACTBa
WNHaukaTop NOCTHKEHHSI KOMIIETCHLIMU Pesynprarer 00ydeHus mo
(xop, colepixaHue HHIUKATOPA) JUCLAIUIHHE
I1K-3. Crocoben | I1K-3.1. 3naTs: 3HaeT: METOJI0JIOTHH TectoBsle
pa3pabartbIBaTh IMK-3.1.1. BO3MOXHOCTH COBPEMEHHBIX H | Pa3pabOTKH NPOrPaMMHOIO BOIIPOCBL.
TpeOOBaHUS U NIEPCIEKTUBHBIX CpEICTB pa3paboTku | obecredeHus: ¥ TEXHOJIOTHH IIpakTuko-
MIPOEKTUPOBATh IIPOrPaMMHBIX MIPOAYKTOB, TEXHUYECKHUX | MPOrpaMMHUPOBAHUS, METOJBl | OPHEHTUPO-
pOrpaMMHOE cpencTB W CpeJICTBa IPOSKTUPOBAHUS | BaHHbBIC
obecrieucHHe [K-3.1.2. Merononoruu pa3paboTKu | IPOTPaMMHBIX HHTEPPEHCOB, | 3aJaHUs
MPOTPaMMHOTO  O0ECIeYeHUs] M TEXHOJIOTHH | TUIOBBIE PEIICHUS,
MIPOTPaMMHUPOBAHUS O6uOIMOTEKN TPOrPaMMHBIX
T1IK-3.1.3. MerTtonomoruu U TEXHOJOTHH | MOIYJCH, AOIOHBI, KITaCChI

MIPOEKTUPOBAHMS M MCIIOJIb30BaHUs 0a3 JaHHBIX
IK-3.1.4. S3b1KH (dbopmanuzauuu
(G YHKIIMOHAIBHBIX CHICIUBUKAIIH

IIK-3.1.5. MeTtonsl U cpeacTBa MPOESKTUPOBAHUS
MIPOTPAaMMHOTO 00ecTieueHus

IIK-3.1.6. MeTonbl U CpeacTBa MPOSKTUPOBAHUS
MIPOTrPaMMHBIX HHTEp(deiicoB

IK-3.1.7. Metonsl u cpeacTBa NPOEKTUPOBAHUS
0a3 JaHHbBIX

MK-3.1.8. IIpuHIKITEI TOCTPOCHUS APXUTEKTYPBI

00BEKTOB, HCITOB3yEMEIC
pu pazpaboTke
MIPOrPaMMHOTO 00ECTIEUeHUSI.
VYmeert: BeIpaOaThIBaTh
BapHaHTHI pean3aluu
MIPOrPaMMHOTO O0eCTIeueHus,
HCTIOJIb30BaTh
CYILIECTBYIOIUE TUIIOBHIE
peLIeHUs! U Ma0JIOHBI
MPOEKTUPOBAHUS

IIPOrPaMMHOTO obecrieueHus u BU/IBI | IPOTPaMMHOTO 00ecHeYeHus,
apXUTEKTYpBI IPOrPaAMMHOTO 00ecIIeUeHHUs IPUMEHSATHh METOABI U
IIK-3.1.9. TumoBsle pemieHns, OUOIHMOTEKH | CPEACTBA MPOSKTUPOBAHUS
MIPOTPAMMHBIX ~MOXYJIeH, IIa0NOHBI, KJAcChl | MPOrpPaMMHOTO OOecreueH s,
OOBEKTOB, HCIOJB3yeMble TIPH  pa3pabOTKe | CTPYKTYp HAHHBIX,
MIPOTrPaMMHOTO OOeCTIeUeHUS MIPOrPaMMHBIX HHTEP(]EHCOoB.
TIK-3.2. YMeTs: Bmaneer HaBbIKamu:

[1K-3.2.1. BeipabaTbiBaTh BapHaHTHI peatn3aluu
IPOrpaMMHOr0 00ecneyeHus!

IIPOEKTUPOBAHMS
IPOrpaMMHOT0 00eceyeHUsl.
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I1K-3.2.2. TIpoBOAHTH OIIEHKY W OOOCHOBaHHE
PEKOMEHIYEMBIX PELICHUH

IIK-3.2.3. Hcnonr3oBaTh CYILIECTBYIOLIUE
TUIIOBBIE PEIICHHS U MIa0JOHBI IPOSKTUPOBAHUS
MIPOrPaMMHOT0 00eCIeYEeHUS

IIK-3.2.4. IIpuMeHATb METOABI M CpeAcTBa
MIPOEKTUPOBAHKS MPOTPAMMHOIO 00ECIeUYeHUs,
CTPYKTYp JaHHBIX, 0a3 JAaHHBIX, MPOrPaAMMHBIX
uHTEpdEiicoB

[IK-3.3. iMeTh HaBBIKH:

[K-3.3.1. Amnanmmsa TpeGoBaHMit K
MIPOTpaMMHOMY 00eCTIeueHUIO

IK-3.3.2. PazpaboTku TEXHUYECKHUX
crenuduKaIyi Ha MPOrpaMMHBIE KOMIIOHEHTHI 1
UX B3aMMOJICHCTBHE

obecnieueHus

I1K-3.3.3. [IpoexTupoBaHuUs MIPOTrPaMMHOI0O

4. OBPBEM U CTPYKTYPA JMCIHUIIVIMHBI

TpymoeMKoCTh AUCIUIUTHBI COCTaBIISET 8 3a4eTHBIX eauHMII, 288 yacos

Temarnueckuii nian
¢opma o0yuyeHust — oUHas

KonrakTtHas pabora dopmbl
oOygaromuxcs TEKYIIIEeTO
C IeJarorn4ecKum KOHTPOJIS
< paboTHUKOM w yCIIEBa€MOCTH,
& ® = '3 i ¢dbopma
3) = o 3 o) .
B S = 5 < 5 © | IPOMEXKYTOUHON
Ne HanmenoBanue Tem u/nnm 54 o = t= S £ 5 aTTeCTALH
= ° 3 8 28 8¢ .
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= g Z
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1 Paznen 1.
Tema 1. Beenenue B
MIPOTrPaMMHPOBAHUE KOMITBIOTEPHOM 7 1-2 2 2 2 2 10
rpaduxu. C#. Pa3paboTtka
KOHCOJIBHOTO TIPHJIOXKEHHUSL.
2 Tewma 2. IIporpamMmupoBaHue
rpaduku B OpenGL. C#. 7 3-4 2 2 2 2 10
Pa3paboTka OKOHHOTO MPUIIOKEHUSI.
3 Tewma 3. PacTpoBast u BeKTOpHas
rpaduka. MHOTONIOTOYHEIE 7 5-6 2 2 2 2 10 PK 1
BBIYHCIICHHUSL.
4 Paznen 2.
Tewma 4. I1set. Brenenue B OpenGL. ! -8 2 2 2 2 10
5 Tema 5. PacTpoBbl€ anropuTMBI. _
Wunnmanuszanus OpenGL. ! 9-10 2 2 2 2 10
6 Tema 6. BekTOpHBIE aTOPUTMBL.
Beenenue B nporpamMmmupoBanue 2D 7 11-12 2 2 2 2 10 PK?2
rpaduKu.
7 Paznen 3.
Tema 7. O6paboTKa pPacTPOBBIX ! 13-14 2 2 2 2 10




U300paKeHU. ATOPUTMBI
00paboTKH pacTpOBBIX
M300paKCHHUIA.

8 Tema 8. BeKT(?lpHLIe Mvoz[enn 15-16 2 2 2 10
KpuBBIX JUHUHN. CIUIaifHbI.
9 Tema 9. JIByxmMepHbIe
npeoOpa3oBanus. ['eomerpuyeckue 17-18 2 2 2 10 PK 3
npeoOpasoBanus B 2D.
Bcero 3a 7 cemectp: 18 18 18 90 3a4er ¢ OLEHKOMH
10 Paszmen 4.
Tema 10. ®dpaxrasnsl. ! 2 2 8
11 Tema 11. Otobpaxkerne
N 2 2 2 8
TpexMepHoi rpaduku. Opakraisl.
12 Tema 12. TpexmepHbIe 3 2 2 8
reOMETPUYECKHE TPE0Opa3oBaHUsL.
13 Tewma 13. IIpoermposanue. Tema 4 2 2 8
BpAIICHHSI.
14 Tema 14. TBeproTeNbHBIC MOJCTH
5 2 2 8
00BEKTOB.
15 Tema 15. Y nanenvue HEBUANMBIX
JIUHUN ¥ IOBEPXHOCTEH. 6 5 2 8 PK 1
IIpeobOpa3oBanue 0OBEKTOB C
ucnons3oBanueM GLUT.
16 Paznen 5.
Tema 16. Monenu ocBelieHus. 7 2 2 8
TekcTypsl.
17 Tema 17. MeTopI 3aKpacKH. 8 2 2 8
Omnmucanne 3D 00HEKTOB.
18 Tema 18. IToctpoenue
PEATUCTHIECKUX H300pasKeHIH. 9 2 2 8 PK?2
CucTeMbl YaCTHII.
Bcero 3a 8 cemectp: 18 18 72 DK3aMeH
Hamnwnuue B gucuumnune KIT/KP KII
Htoro o nucuuiuinge 36 18 36 162 3adeT ¢ OIICHKOMH,

OK3aMCH

Bpesenxama. YcTpanenue iecTHUYHOTO PdexTa. 3arnoaHeHre o01acTH.

Conepmaﬂne JEeKIUOHHBIX 3aHATHIL 10 TUCIUILINHE

Paspgen 1.

Tema 1. BBenenue B nporpaMMupoBaHre KOMIBIOTEPHON TpaduKH.

BBenenne B KOMNbIOTEpHYIO rpaduKy. DTarbl pa3BUTH KOMIBIOTEPHOU TpauKH.
Hampasnenus kommerorepHoii rpaduku. Beenenne B OpenGL. Ctanmapt OpenGL. Bo3moxxaOCTH
OpenGL. ®ynkuun 6ubmuoreku. Murepdeiic OpenGL. Apxutextypa OpenGL. Cuntakcuc
komaH[. [Ipumep npuitosKeHws.

Tema 2. IIporpammupoBanue rpaguku B OpenGL.

PucoBanue reomerpuueckux o0nekToB. [IpeoOpazoBanus 00beKTOB. Moenu OCBEIICHUS.
Tema 3. PactpoBasi u BeKTOpHas rpaduka.
PactpoBas u BekropHas rpaduka. @opmatsl rpaduueckux Qaitnos. [Iporpammubie cpeacTBa
KOMITbIOTEPHOM IrpaduKH.

Paznen 2.
Tewma 4. IBer.

CaolicTBa 11BeTa. XapakKTepUCTUKN UCTOYHUKA cBeTa. [[BETOBOM M MHAMUYECKUIA TMara30Hbl.
[{BeTOBBIE MOAENH.

Tema 5. PacTpoBbie anropuTMmsl.

CrpykTypa n3obpaxenuil. BoruepunBanue oTpe3KoB NPSMBIX JIUHHUMA € HCIIOJIb30BaHUEM
anroputma bpezenxama. BeruepurnBanue OKpyKHOCTEM € HCIOIb30BaHUEM AIITOPUTMA




Tema 6. BekTopHBIC aITOPUTMBI.

OcHoBHble nIOHATHA 2D - reomeTpruyeckux mozenei. Ilpeacrasnenue npsMoil JIMHUYU B
BEKTOpHOM rpaduke. B3auMHoe pacrosoxkeHune rpapuueckux 3J1€MEHTOB Ha IJIOCKOCTH.
YpaBHEHUS IMydKa IPSIMbIX. MHOTOYTOJIbHUKH (TIOJIMTOHBI). Beinykibsie 000m04ku. Tpuanrymsaus
noJauroHoB. [IpeobpazoBanue o6acTi. AIrOPUTMBI OTCEYEHUS OTPE3KOB. AJITOPUTMBI OTCEUCHMUSI
MHOT'OYTI'OJIbHUKOB.

Pasmen 3

Tema 7. O6paboTka pacTpOBBIX H300PAKEHHIA.

[ToToueunast o6paboTka nzoopakenuii. Toueunbie GUALTPBI. MaTpudHast GUIbTPALIHS
n300pakeHuii. MatpuuHble QUIBTPBI. ATTOPUTMBI (PUITBTPALHH.

Tema 8. BexkTopHble MOACIIN KPUBBIX JTHHHH.

Kpussle Broporo nopsiaka. [Ipusenenue kpuBoi BTOPOro Nopsaka K KAHOHUYECKOMY BUJLY.
Cnnaiinbl. Kpussie besnbe.

Tema 9. JIByxMepHbIe TpeoOpa3oBaHuUs.

[IpeoOpa3oBanue koopauHaT. JIByxMepHble reoMeTpudeckue npeodpazoBanus. I1oBopoT.
[Tepenoc. MacmrabupoBanue. MatpuyHble reoMeTpudeckue npeodpasoanus 2D. OmpHOpOIHBIE
KoopauHaThl.  AduHHBIE npeoOpa3oBaHUs HAa  IUIOCKOCTH. KoMmosuius — JIByMEpHBIX
npeoOpazoBaHuii. JI[BymMepHOE BpallleHHE BOKPYr MPOHW3BOJBHON ocu. OOmuil anropurMm
BBINOJIHEHUS 2D reoMeTpudeckux npeodpazoBaHUM.

Paznen 4

Tema 10. ®pakTansl.

Bunst  ¢paxranoB. Anrebpamueckue (Qpakranbl. ['eomerpuueckue ¢pakransl.  CuUCTEMBI
utepupyembix ¢pyHkuuid. Ctoxactuueckue gppakransl. [IpupoaHsie Gppakransl.

Tema 11. OToOpaxenue TpexMepHO# rpaduky.

OtobpaxeHnue TpexmepHod rpaduku. Metonsl koaupoBanus B 3D rpaduxe. Moapenu
OIHMCaHUs TOBEPXHOCTEN.

Tema 12. TpexmepHble reoMeTpudeckre NpeoOpa3oBaHusl.

Marpuunbie TpexMepHbie TpeoOpa3oBanHusi. AQQuHHbIE MpeodpazoBaHus. TOXKIECTBEHHOE
npeoOpaszoBanue. Ilepenoc. MacmtabupoBanue. [ToBopor. Orpaxenus. Casur. [IpoennpoBanue.
[ToBopoT 00BbekTa BOKpYT 3aaHHOM ocu. CBOMCTBA TPEXMEPHBIX PeoOpa3oBaHUi.

Tema 13. [IpoenupoBanue.

[TpoenupoBanue. AkcoHOMeTpuueckue npoekuuu. CucreMbl KOOpAWHAT. Z-OpTOroHalbHas
npoekiust. O61as oproroHaiabHas npoekius. LleHTpanbHas npoeKuus.

Tema 14. TBepaoTenbHbIE MOJIETN O0OBEKTOB.

BokcenbHas  Mmozens.  KoHcTpykTuBHOE  MonenupoBaHue. IIpaBuima  jgormdeckoro
MonenrpoBanus. Komnosunus tBepaoTenbHoi Moenu. [IpuMep 1ornyeckoro MoaeIupoBaHHusl.

Tema 15. Y naneHue HeBUAUMBIX TUHUNA U IOBEPXHOCTEH.

MeTtoibl ynaneHnus HEBUAUMBIX JIMHUN U MTOBEPXHOCTEN. AJITOPUTMBI COKpallleHus nepedopa
npu YHIII. Anroputm PoOeprca ynaneHuss HEBUIAMMBIX JUHHHA. AJTOPUTMBI yAaJeHUS
HEBHUJIMMBIX ITOBEpXHOCTEN. [IpocTOl anroput™ ynaneHus HEBUAUMBIX JIMHUN. [IpocToit anropurm
ylaJeHus HEBUIUMBIX INoBepxHOocTell. AnroputM YHJI npuUMEHHTENbHO K OpPTOrOHAJIBHOU
npoekuuy. OO1uKi alropuT™ yAalleHus: HEBUAUMBIX JIMHUM.

Paznen 5

Tema 16. Moenu ocBeleHus.

CseroBocnpustue. IIpocrast Moaens ocemenus. Mozeins ocsemenuss PoHra.

Tema 17. MeTop1 3aKpacki ¥ TEKCTYPHI.

OnpeneneHue HOpMalnM K IOBEPXHOCTH. OIpeleneHHe BEKTOpa OTPaXXEHHs. 3akpacka
MeronoM ['ypo. 3akpacka metoiom @oHra. TekcTypsl.

Tema 18. [TocTpoeHune peanrucTuyeckix N300paKeHUH.

Hpyrue monenu ocsemieHus u 3akpacku. [Ipo3paunocts. TpaccupoBka sydeit. Bocrpusitne
n300pakeHuii rpaduuecKux 0OBEKTOB.
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Conep:kanue J1a00paTOPHBIX 3aHATHI M0 IUCUUIJIMHE

Paznen 1.

Tewma 1. C#. Pa3zpaboTka KOHCOJIBLHOTO TIPHIIOKEHHUS.

O Microsoft .NET Framework. OcHoBbl cuHTakcuca s3bika C#. PaszpaboTka kiacca u
peanu3anusi KOHCOJIbHOTO IPUIIOKEHUS.

Tema 2. C#. PazpaboTka OKOHHOTO MTPUIIOKEHUS.

OcnoBbel Windows.Forms. Co3ganue okoHHOro mnpmioxeHuss B .net. Co3mgaHue BTOPOTO
OKOHHOTI'O IIPUJIOKEHUS.

Tema 3. MHOronoTo4HbI€ BEIYUCICHHUS.

Mmuoronorodnoe nporpammupoBanue B C#. ba3zoBeie MeToabl paboThl ¢ moTokamu B C#.net.

Paznen 2.

Tema 4. Beenenue B OpenGL.

OpenGL. TAO framework. Ycranoska TAO framework. Muuruanusamus OpenGL B C# ¢
ucnonb3oBanueM TAO framework. OpenTK. YcranoBka OpenTK. Muunmanu3zamus OpenGL B C#
¢ ucnoap3oBanruem OpenTK.

Tema 5. Mnunnanuzanus OpenGL.

Wuunmanuzamus OpenGL B C#. Busyanuzauust 2D npumutuBoB. Busyanuzanus rpaduka
¢yskuu. BeiBoa 2D 11BETOBOTO TpeyroyibHUKA.

Tema 6. Benenue B nmporpammupoBanue 2D rpaduku.

Pa3pabotka pactpoBoro penakropa. PacTpoBblii pemakTop: HMHCTPYMEHTHL. PacTpoBbiii
pelaKkTop: cuctema cioeB. PacTpoBwiii pemakTop: o0oyiouka mporpamMmbl. PacTpoBwiii pemakTop:
ONTUMHU3ALMS PYHKLINH.

Paznen 3.

Tema 7. Anroputmbl 00pabOTKH PacTPOBBIX H300paKEHUH.

Beenenue B anroputmMbl 00paboTKU pacTpoBBIX M300pakeHui. Peanuzanus GunsTpos.

Tema 8. CrutaiiHbl.

Cnnaitnel B koMnbsioTepHoit rpaduke. [loctpoenue B-cruaiina.

Tema 9. I'eomerpuueckue npeodpasosanus B 2D.

Beenenne B reomerpuueckue — mpeoOpasoBanus.  IlporpamMma  reomeTpHuecKuX
npeoOpazoBanmii B 2D.

Paznen 4.

Tema 10. @pakrassl.

®paxkranbl B KoMIbloTepHOH rpaduke. [Ipumenenne dppakranbHo rpaduky.

Tewma 11. Tena BpameHnus.

Tena BpaieHus: B KOMIbIOTepHOM rpaduke. [TocTtpoenue Ten BpaeHus.

Tema 12. [IpeoOpazoBanue 00beKTOB ¢ ucronb3oBanneM GLUT.

Hcnonb3oBanue 6ubanorekn GLUT. Peanuszaums ¢yHkumid pucoBaHus U npeoOpa3oBaHUi
00BEKTOB.

Paznen 5.

Tema 13. TekcTypsl.

TexctypupoBaHue B KOMIbIOTepHOH Tpaduke. [Iporpamma ¢ TekcTypupoBaHreM 00BEKTOB.

Tema 14. Onucanue 3D 00BEKTOB.

[TpencraBienne 3D 00BEKTOB B KOMIIBIOTEPHOM Tpaduke. 3arpy3ka M Buzyanuzamus 3D
MOJIEIH.

Tema 15. CucteMbl 4acTHIl.

CucreMbl 4yacTull B KOMIbIOTEpHOM rpaduke. Kmaccel I omuMcaHMs CHCTEMbI YacTHLI.
[TporpaMMa ¢ UCTIONB30BAaHUEM CHCTEMBI YaCTHII.

5. OHEHOYHBIE CPEJACTBA JISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUSA JUCITATLIMHBI
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1 YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

5.1. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH
KoHTpoJIbHBIE BOIIPOCHL:
7 cemectp
Pelitunr-koHTpoas 1
1. Dransl pa3BUTHS KOMITBIOTEPHOM rpaduku
2. HanpasneHus koMnbloTepHOi rpaduku
3. Crangapt OpenGL
4. Bosmoxxnoctu OpenGL
5. O®ynkuuun oubmmorexkn OpenGL
6
7
8
9

Apxurexkrypa OpenGL
[Tponecc o6HOBNCHUS M300paskeHust OpenGL
[IpeobpazoBanus o6bekToB OpenGL
. IIpeoOpa3zoBanue koopauHaTt B OpenGL
10. O6nacts BeiBoAa B OpenGL
11. MeTobl pacTpupOBaHUS
12. PaGora ¢ marpunamu OpenGL
13. 3akpacka u rpadudaeckmii kouseriep OpenGL
14. Orobpaxenue orpaxenuii u TeHeit OpenGL
15. MeToibl pacTpupOBaHUs
16. sA3bik PostScript
17. PactpoBbie popmaTsl
18. BekropHsbie (popmaTsI

PedTHHI-KOHTPOJIB 2
1. CaoiicTBa 11BeTa
2. V3nydeHHBIH U OTpaXEHHBIH CBET
3. SlpkxoctHas u 1iBeTOBast HHPOPMAITHS
4. CnekTpalibHas YyBCTBUTEIHHOCTh
5. lIBeToBoil 1 TMHAMUYECKHUH JUAITa30HBI
6
7
8
9

TpexKoMIOHEHTHAst TEOPHs CBETa
AITMTUBHBIE IIBETOBBIE MOCIIH
IIBeroBas moaens RGB
[{BeToBas momens MKO
10. CyOTpakTuBHBIE IIBETOBBIE MOJIEIU
11. IigeroBas moxens CMY u CMYK
12. TlepuenuroHHbIE IBETOBBIE MOJIENIH
13. IIBeroBas moaenr HSB
14. Ipyrue 1iBeToBbIe MOJIEIH
15. CrpykTypa usoOpaxkeHuit
16. BeruepurBaHue OTPE3KOB MPSIMBIX C HCIIOJIb30BaHHEM allropuT™Ma bpesenxama
17. BoruepunBaHue OKpy>KHOCTEH ¢ UCIIOJIb30BaHUEM anroputMa bpesenxama
18. Ycrpanenue nectHuyHOro 3¢hexra
19. 3anonnenne obmactu
20. OcHoBHBbI€ IOHATHUS 2D -reomeTpuuecKkux Mojaenen
21. IlpencraBnenne NpsMOii JTMHAU B BEKTOPHOH rpaduke
22. B3anMHoe pacrosiokeHne rpauuecKux 3JeMEHTOB Ha MJI0CKOCTH
23. MHOTOYTOJTbHUKH
24. IIpeoOpa3oBanue obmacTu
25. ANTOpUTMBI OTCEYCHHS OTPE3KOB



26.
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AJ'IFOpI/ITMBI OTCCUYCHH MHOTI'OYT'OJIbHUKOB

PeldTHHTI-KOHTPOJIE 3

1.

HBOoo~NoO kWD

0.
11.
12.
13.
14.

[Toroueunast 06paboTKa H300paKEHUN
Toueunsie GUIBTPHI

Martpuunasi GuIbTpanus H300paKeHnui
Marpuunslie GUIBTPHI

ANTOpUTMBI PUIBTPALIIH

Kpussie BTOpOTro mopsnka

IIpuBeneHne KpUBOM BTOPOrO MOPSAAKA K KAHOHUYECKOMY BUAY

CrutaiiHbl
Kpussie bespe
[IpeoOpa3zoBanne KOOpAUHAT

JIByxMepHBIE reoMeTpruiecKkre mpeoOpa3oBaHus: IOBOPOT

JIByxMepHbIe reoMeTprudeckue npeodpa3zoBaHus: MepeHoc, MacIITaOMpOBaHUE
MatpuuHsle reoMeTpuueckue npeodpazopanus 2D. OqHOPOIHBIE KOOPAUHATHI
AdduHHBIE TPe0Opa30BaHUS HA TIIOCKOCTH

15. JIBymMepHOe BpallieHre BOKPYT MPOU3BOJIIBHONU OCH

8 cemectp
PedTHHT-KOHTPOJIE |

1.

HBOo~NOO O RWDN

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

0.
11.
12.
13.

Bunst ¢ppakranos

Anrebpanueckue ppakTanbl
['eomerpuueckue GpaxTasl

CucreMsl UTepupyeMbIX GpyHKINN
Croxactuyeckue (hpaKTaibl

Mertoapl kogupoBanus B 3D rpaduke
AHanuThueckas MoJI€b IOBEPXHOCTH
BektopHas monuronansHasi MOJENb
BokcenbHas monens

PaBHOMepHas ceTka

HepaBnomephas cetka. M3onmann
MatpuyHble TpeXMepHbIe TPeoOpa3oBaHUS
MatpuuHsle TpeXMepHbIe TpeoOpa3zoBaHus
TOKECTBEHHOE NpeoOpa3oBaHue
MatpuuHsle TpeXMepHbIE TpeoOpa3zoBaHuUs
MatpuyHbie TpeXMepHbIe TPeoOpa3oBaHHUS
[ToBOpOT 0O0BEKTA BOKPYT 3aJaHHOMN OCH
CBoiicTBa TpexMepHBIX ITPpeoOpa3oBaHUi
IIpoeunpoBanue

AKCOHOMETPUYECKHUE MPOECKIUU

CucreMbl KOOpJIMHAT

Z-0pTOTOHAIbHAS TPOEKITHS

OO61as opToroHajnbHask IPOEKIUS
[lenTpanpHas MPOEKITUS

TBepaoTenbHBIE MOJIETTH 00BEKTOB

: apuHHBIE TpeoOpa3oBaHus,

: IEpeHoC, MaclITabupoBaHKUE, TOBOPOT
: OTpa’keHHE, CIBUT, TPOCLIUPOBAHUE

Mertoap! ynaneHusi HEBUAUMBIX JTUHUN U TOBEPXHOCTEHN
AnTopuTMBI COKpatienus nepedopa mpu Y HIITT
AJNTOPUTMBI yJaleHUs] HEBUIUMBIX TOBEPXHOCTEH

PeiituHr-xouTpOIH 2

1.

CaeroBocnpusiTie



[IpocTas Mozienb OCBEIICHUS

Mogens ocBeuienust @onra
Omnpenenenre HOpMaiK K MOBEPXHOCTH
OripezesieHre BEKTOpa OTPAKEHUS
3akpacka metoqioM ['ypo

3akpacka merogom Doura

TekcTypbl

9. [pyrue Mojaenu OCBEIICHUS U 3aKPACKH
10. IIpo3payHocTh

11. TpaccupoBka styueit

12. Bocnpusitie n3o0pakeHnii rpaguaecKux 00bEKTOB

Nk WN

5.2. [IpomMekyTOYHAS aTTECTAMS 10 UTOTAM OCBOSHUS TUCIIUTLINHBI.
KoHTposbHBIE BOIIPOCHI K 3a4eTy ¢ oreHkoi (7 cemecTp):

1. Dramnbl pa3BUTHSI KOMIIBIOTEPHOU rpaduku

2. HampaBnenusi KOMIbIOTEpHOU rpaduku

3. Crangapt OpenGL

4. Bosmoxunoctu OpenGL

5. ®ynkuuu 6udanorexku OpenGL

6. Apxwurektypa OpenGL

7. Tlpomecc ooHoBIeHUs n300paxkeHus OpenGL

8. IlpeoOpa3zoBanus o6bexToB OpenGL

9. TIlpeoGpa3zoBanue koopauHaT B OpenGL

10. O6nacts BeiBoAa B OpenGL

11. MeTobl pacTpupOBaHUS

12. PaGora ¢ marpuniamu OpenGL

13. 3akpacka u rpaduueckuii kouseriep OpenGL

14. Otobpaxenue otpaxenuit u teHeit OpenGL

15. MeToibl pacTpupOBaHUs

16. SA3bik PostScript

17. PactpoBbie popmaTsl

18. CaoiicTBa 118BeTa

19. M3my4eHHBIN U OTPaKCHHBIA CBET

20. SIpxocTHas U LBeTOBasi HHpOpMaLUs

21. CriekTpanibHasi 4yBCTBUTEILHOCTh

22. 1IBeTOBOM U JUHAMHUYCCKHUI AUATIa30HbI

23. TpeXKOMITOHEHTHAsI TEOPHSI CBETa

24. AIIUTUBHEIE [IBETOBBIE MOJIEIN

25. I1BeroBas mozaens RGB

26. I{BeroBas moaenr MKO

27. CyOTpaKTHBHBIE IIBETOBBIE MOJICITH

28. IIseroBas monens CMY u CMYK

29. TleprienIIMOHHBIC IBETOBBIC MOJICITH

30. IIBeroBas moaens HSB

31. JIpyrue mBeTOBbIC MOACITH

32. CtpyKkTypa n300pakeHui

33. BeruepunBaHue OTPE3KOB MPSMBIX C UCTIOIB30BaHUEM alropuTMa bpesenxama

34. BeruepurBaHue OKPYKHOCTEH C UCIIOJIb30BaHUEM anroputMa bpezenxama

35. YcTpanenue ecTHHIHOTO YPdexTa

36. 3anmonHenue oonacTu

37. OcHoBHBIC MOHATHUSA 2D -TeoMeTpuIecKuX Mojesei



38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.

58
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[IpencraBnenue npsMoi TUHUU B BEKTOPHOU Tpaduke

B3aunmMHuoe pacronoxeHue rpaduuecKux 3JIeMEHTOB Ha III0CKOCTH
MHOroyrojibHUKH

[TpeoOpaszoBanue obnacTu

AJNTOPUTMBI OTCEUYEHHUS OTPE3KOB

AJNTOPUTMBI OTCEYCHHUS MHOTOYTOJIbHIUKOB

[ToToueunast 06paboTKa N300pAKEHHIA

Toveunsle GUIBTPHI

Matpuunas GuiabTpamus H300pakeHun

Marpuunsie GUIBTPHI

ARropUTMBI GUIBTPAIUH

Kpussie BTOpOro nopsiaka

[TpuBenenre KpUBOIl BTOPOTro MOPsAIKa K KAHOHUYECKOMY BHIY
Crutaitasl

Kpugeie besbe

[Tpeobpa3zoBaHre KOOpAUHAT

JIByxMepHbIe reoMeTpudeckue mpeodpa3zoBaHus: TOBOPOT
JIByxMepHbIe reoMeTprudecKkre mpeoOpa3oBaHus: MepeHoc, MacTabupoBaHue
Martpuunsie reomeTpuyeckue npeodpazoBanus 2D. OgHOpOHBIE KOOPIMHATHI
AddunHBIE TPEOOpa3OBaHMS HA TNIOCKOCTH

. JIByMepHOe BpallleHrne BOKPYT MPOU3BOJILHOI OCH

KoHTpoJibHBIE BOPOCHI K 3K3aMeHy (8 cemecTp):

Oranel pa3BUTHS KOMIIBIOTEPHON rpaduku
Hanpasnenust KoMIbloTepHO rpaduku
Crangapt OpenGL
Bo3moxnoctu OpenGL
Oynkuuu 6udamorekn OpenGL
Apxurekrypa OpenGL
ITpouecc o6HOBNIEHUs n300paxenust OpenGL
[TpeobpazoBanus 00bexkToB OpenGL
[IpeobpazoBanne koopauHaT B OpenGL

. O6nacts BeiBO1a B OpenGL

. Meronsl pacTpupoBaHus

. Pabota ¢ marpunamu OpenGL

. 3akpacka u rpaduueckuit kouseitep OpenGL

. Otobpaxxenue orpaxxenuit u reneirt OpenGL

. Meronsl pacTpupoBaHus

. SI3b1K PostScript

. PactpoBbie popmatsl

. BexTopHsle popmatsl

. CBoiicTBa 11BeTa

. I311y4eHHBINA U OTPA’KEHHBIN CBET

. SIpxocTHast 1 iBeTOBasi HHPOpMAIIHs

. CriektpanbHas 4yBCTBUTEIbLHOCTD

. IIBeTOBOI M TMHAMUYECKUM JUATa30HbI

. TpexxoMIOHEHTHas TEOpHsI CBETA

. AITUTUBHBIE 1IBETOBbIE MOJAEIN

. lIBeroBas mogens RGB

. lIBeTroBas moxenmrs MKO

. CyOTpakTuBHBIE IIBETOBBIE MOJIEIN

. lIBeroBas mogens CMY u CMYK



30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.
80.
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[TepuenuuoHHbIE IBETOBBIE MOJIEIH

LIBeroBas moaens HSB

Jlpyrue 1BETOBbIE MOJEIH

CrtpykTypa u300pakeHui

BeruepunBanue oTpe3KoB NPsIMBIX € UCIIOJIb30BaHUEM alnropurMa bpesenxama
BrluepunBaHue OKpYKHOCTEH C MCIOJIb30BaHUEM aIropuT™Ma bpesenxama
Ycrpanenue ecTHHUHOTO 3 PexTa

3anonHeHue o0s1acTu

OcHoBHBIE TOHATHS 2D -reoMeTpuuecKux Mojieen

[IpencraBieHue NpsMOii TMHUU B BEKTOPHOM rpaduke

B3anMHoe pacnonoxeHnue rpaguueckux JIeMEHTOB Ha IIOCKOCTH
MHOroyrojapHUKH

[IpeoOpazoBanue obmacTu

ANTOpPUTMBI OTCEUYEHHUSI OTPE3KOB

ANropuUTMBI OTCEYEHHUSI MHOTOYTOJIbHUKOB

[Toroueunas 06paboTKa N300paKESHHIA

Toueunsle GUIBTPEI

Marpuunasi GuIbTpanus n300paKeHU

Marpuunsie GUIbTPbI

AnropuT™Mbl GUIBTPALIUU

Kpussie BTOpOro nopsijika

[TpuBenenne KpUBOil BTOPOIro NOpsKa K KAHOHUYECKOMY BULY

Crnaitasl

Kpussie bespe

[TpeoOpa3oBanue KOOpAUHAT

JIByxMepHBIe reoOMeTprudecKre mpeoOpa3oBaHus: TOBOPOT

JIByxMepHble reoMeTprudecKkre npeoOpa3oBaHus: MepeHoc, MaclITabupoBaHue
MatpuuHnslie reoMeTpuueckue npeodpazosanus 2D. OqHOPOIHBIE KOOPIUHATHI
A¢dunHBIE TpeoOdpa3oBaHMs Ha MIIOCKOCTH

JIBymMepHOe BpallieHue BOKPYT NPOU3BOJIbHON OCH

Buabl dpakTaioB

Anrebpanueckue ppaxTasl

['eomeTpuueckue GppaxTaibl

Cuctembl UTEpUPYEMBIX (PYHKIIHI

Croxactuyeckue QppaxTasl

Mertons! koguposanus B 3D rpaduke

AHanuTHueckas MOJI€Nb IOBEPXHOCTH

BekTopHas monuroHaabHas MOJENb

BokcenbHas monens

PaBHOMEpHas ceTka

HepaBunomepnas cetka. M3onuunn

MarpuuHnsle TpeXxMepHbIe Tpeodpa3zoBaHus

MatpuuHsle TpexMepHbIe Tpeodpa3oBaHus: apUHHbIE TPeoOpa3oBaHus,
TOKJECTBEHHOE NMpeoOpazoBaHue

MatpuuHble TpexMepHbIe IPeoOpa3oBaHUsl: IEPEHOC, MacIITAOUPOBaHHUE, TOBOPOT
MarpuuHble TpeXMepHbIe TPeoOpa3oBaHus: OTPaKEHHE, CIBUT, TPOSIIUPOBAHNE
[ToBOpOT 0OBEKTA BOKPYT 3aJJaHHOMN OCH

CBoiicTBa TpexMepHBIX peoOpa3oBaHuit

IIpoeunpoBanue

AKCOHOMETPUYECKHUE MPOECKIIUU

CucreMbl KOOpIUHAT

Z-0opTOrOHaNbHAs MPOEKIIHS
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81. O6m1ast opToroHabHas POSKITUS

82. LlenTpanpHas MpoeKLIUs

83. TrepmoTenbHBIE MOJETH O0BEKTOB

84. Metonp! ynaneHus HEBUIUMBIX JIMHUNA U TIOBEPXHOCTEN
85. Anroputmsl cokparieHus nepedopa npu Y HJII
86. ANTOpUTMBI yJJaJICHUST HEBUUMBIX TIOBEPXHOCTEH
87. CetoBoCIIpUATHE

88. IIpocras Mosieh OCBEUICHUS

89. Mouenb ocsemieus Donra

90. Onpexnenenue HOpMAIU K TOBEPXHOCTH

91. Onpenenenre BEKTOpa OTPAKESHHUS

92. 3akpacka metogom ['ypo

93. 3akpacka merogom DoHra

94. Tekctypsl

95. JIpyrue Mojieny OCBEIICHHS M 3aKPacKH

96. IIpo3pauHoCTh

97. TpaccupoBka sydeit

98. Bocnpusitre nzodpakeHuii rpaduIeckux 0ObEKTOB

5.3. CamocTosiTe1bHAs1 pa0oTa 00y4aKOIIEerocs.

CamocrostenbHas paboTa oOyyarolMXCs 3aKI0YaeTcsi B CaMOCTOSATEIIBHOM —HM3yYEHHHU
OTACIBbHBIX TEM, HpaKTI/I‘ICCKOﬁ pcajm3aliui TUIIOBBIX 3a[[aHI/II\/JI I1I0 3THUM TEMAaM, BBIIIOJHCHUU
KypCOBOTO IpoekTa. KOHTpOb BBIIONHEHHS CaMOCTOATENLHON PaOOTHI MPOBOIUTCS HPU TEKYIIUX
KOHTPOJIBHBIX MCPOIPUATHAX U HaA HpOMC)KyTO'—IHOfI aTTeCTalu 110 uTOoraM OCBOCHHUA JUCHUIIIINHBI.
V4eOHO-METOJMYECKOE 00ECIIeUeHHE CAMOCTOSATEIbHON paboThl — OCHOBHAs tuTepatypa [1,2].

KoHTposbHBIE BOIIPOCH! AJIs1 KOHTPOJISI CAMOCTOSATENIBHOM paboThl 00yyaroImerocs:
7 cemecTp

RHRoOoo~NoOa,r~WONE

-
=

12.
13.
14.
15.
16.
17.
18.
19.

0.

Microsoft .NET Framework.

OcHoBbI cHHTaKcuca si3bika CH#.

Pa3paboTka Kkinacca u peanu3aiysi KOHCOJIbHOTO MPUIIOKEHHS.
Windows.Forms.

CoznaHne OKOHHOTO NPUIJIOKEHUS B .net.

MHoronoTtoyHoe nporpammupoBanue B C#.

Metozsl paboThl ¢ motokamu B C#.net.

OpenGL.

TAO framework.

Nuunmanuzanus OpenGL B C# ¢ ucnonb3oBanuem TAO framework.
OpenTK. Ycranoska OpenTK.

WNuunmanuzanus OpenGL B C# ¢ ucnonszoBanuem OpenTK.
Busyanusanus 2D npuMUTHBOB.

PacTpoBblii penakTop: HHCTPYMEHTHI.

PacTpoBblii penakrop: cuctema cioes.

AnroputmMbl 00pabOTKH pacTPOBBIX U300paXKEHUH.
Peanuzarus puiabTpos.

CrnnaifHbl B KOMITBIOTEpHOU Tpaduke.

B-crnaifn.

8 cemecTp

1.
2.
3.
4.

@paxTalbl B KOMIIBIOTEpHOHU Trpaduke.
[Tpumenenue QppakTaibHON rpapuKy.

Tena BpaieHus B KOMIIBIOTEpHOU Tpaduke.
ITocTpoenue Ten BpaleHus.
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5. TloBepxHOCTH BTOPOTO MOPSAKA.

6. ®ynkuun OpenGL noBepxXHOCTEH BTOPOTO U TPETHETO MOPSIKOB.
7. CraitHOBBIE TOBEPXHOCTH.

8. TlpeoOpazoBanue 00bEKTOB ¢ rcmoib3oBanneM GLUT.

9. HUcnonb3oBanue oubnmoreku GLUT.

10. Peanm3arus GpyHKIMi pucoBaHus U peodpa3zoBaHuii 00BEKTOB.
11. TekcTypupoBaHH€e B KOMITBIOTEPHOH TpaduKe.

12. IIporpaMMsI ¢ TEKCTYpUPOBAaHHEM OOBEKTOB.

13. CucreMbl yacTuIl B KOMITBIOTEPHOM rpaduke.

14. Kimaccsl mjisa onucaHus CUCTEMBI YaCTHII.

15. [IporpaMMsbI ¢ UCTIOIB30BAHUEM CUCTEMbI YACTHII.

Temaruka KypcoBOTO MPOEKTa

OcHoBHasl 11eb BBIIOJHEHUS] KypCOBOTO IpoekTa o aucuumiauHe "lIporpammupoBaHue
KOMIIBIOTEPHON TpauKu" COCTOUT B OCBOCHUU CPENICTB Pa3pabOTKH KOMIIbIOTEPHBIX IMPOrpaMMm B
cpeae Microsoft C# ¢ ucnonb3oBanuem rpapudeckux oudarnorex OpenGL.

CogepxaHueM KypCcOBOTO IIPOEKTa SBISETCs pa3padoTka MporpaMMmebl, GopMupyromei
3aJJaHHYI0 TpaHUUECKyI0 CIEHY C WHTEPaKTUBHBIM yIpaBiieHHeM ero. [Ipu 3ToM ncnoib3yrorcs
Bo3MokHOoCcTH C# m OpenGL no co3mannio rpaduueckux MpUiIoKeHUH, POPMUPOBAHHUIO TTPOCTHIX
rpa¢puveckux  OOBEKTOB W3 TNPUMHUTHBOB, HMIIOPTUPOBAHHIO  MOJENEH, IPUMEHEHHIO
FEOMETPUUECKUX MPeoO0pa30BaHUi, HCIIOJIB30BAHUIO I[BETOB, TEKCTYp CO CIEUHUaIbHBIMU
s pexTamMu, TUKCETbHBIX OTepaIuii, aHUMAIMH CIICHbl 1 HHTEPAKTHBHOMY YIIPABJICHHUIO CLIEHOM.

®omun oneHouHbIX cpeactB (POC) ast MPOBEACHUS aTTECTAIMKH YPOBHS ¢(DOPMUPOBAHHOCTH
KOMIIETCHITMIH 00YJArOIIUXCS 110 JUCIHUILTHHE 0(QOPMIISETCS OTACIBHBIM IOKYMEHTOM.

6. YHEBHO-METOANYECKOE U UHOPOPMAIIMOHHOE OBECIIEYHEHHUE

JUCHUITIMHBI
6.1. Knuroodecne4ueHHOCTH
HaunmeHoBaHue UuTepaTyphl: aBTOP, HA3BAHUE, BU/T Ton KHUT'OOBECITEUEHHOCTbD
W3IaHUs, U31aTeITECTBO W3JIaHUS

Hannuue B anexTponHoM katasore ObC

OcHOBHas IMTEpaTypa

1. Kuranos U.E., HoBukos U.A. IIporpammupoBanue | 2016 http://dspace.www1.vIsu.ru/handle/1234
TPEXMEPHOI KOMIBbIOTEPHO! Tpaduku. YueOHOE 56789/5388

noco6wue./ BnaguMm. roc. yH-T. Bnagumup, 2016. 92 c.
ISBN 978-5-9984-0685-0.

2. XKuranos U.E., HoBukos U.A. I[IporpammupoBanue | 2015 http://dspace.www1.vlsu.ru/handle/1234
JIBYXMEPHOH KOMIBIOTEPHOH rpaduku. YueOHoe 56789/4509

nocobue./ BmaguMm. roc. yr-T. Bagumup, 2015. 120
c. ISBN 978-5-9984-0610-2.

3. OCHOBBI METOJIOJIOTHH TIPOSKTUPOBAHUS B 2014 http://dspace.www1.vIsu.ru/handle/1234
MTPOMBINIUICHHOM JTu3aiiHe: y4e0. mocooue/ 56789/3608
E.Il.MuxeeBa u ap.; Bnagum. roc. yH-T. — Biiagumup
: Usn-8o Bal'V, 2014. — 80 ¢. — ISBN 978-5-9984-
0471-9.

JlononHuTeNpHAS IUTEPATYPa

1. lertspe B.M. UmxenepHas 1 KOMIIBIOTEpHAS 2011
rpaduka; yueOHHK JIJIS By30B 110 TEXHUYECKUM
HarpaBlieHUsM - Mocksa: Akanemus, 2011. - 239 c. -
ISBN 978-5-7695-7940-0.

2. T'aBmmu B.B. Maremarndeckoe MOIETUPOBAHUE B 2009 http://dspace.www1.vlsu.ru/handle/1234




14

KOMIIBIOTEPHO# rpaduke: yueoHoe mocodue /B.B. 56789/1443
I'apmun, I'.E. Monaxoga, E.B. bypasnesa; Bnaz. ['oc.
yH-T.— Bramgumup: U3n-so Braa. Uoc. ya-Ta, 2009-
59¢ .— ISBN 978-5-89368-991-4.

3. Conupuna T.B., Tpounkas E.A. MaTemaTuka u 2013 http://dspace.www1.vIsu.ru/handle/1234
nHpopMaTHKa : yueOHOe TocoOue A By30B B 24. 4.1 56789/2567

- Bmagumup: U3a-Bo Baguwm. roc. yu-Ta, 2013.-85¢.
ISBN 978-5-9984-0402-3.

4. XKuranos U.E., HoBuxos U.A. IIporpammupoBanue 2014 http://dspace.www1.vIsu.ru/handle/1234
KOMIIBIOTEPHOM rpaduku. YueOHoe nocodue./ 56789/3453

Bnagmm. roc. yH-T. Bmagumup, 2014. 96 c. ISBN 978-
5-9984-0437-5.

6.2. [lepuoanyeckue U3IaHUA
1. BecTHUK KOMITBIOTEPHBIX ¥ HHGOpMAIMOHHBIX TexHooruit ISSN 1810-7206.

6.3. UuTepHeT-pecypchl

e www.edu.ru — nopTaJ pOCCUHCKOTo 06pa3oBaHUs

e www.elbib.ru - moprtas poccHMiCKUX 371IeKTPOHHBIX GUOJINOTEK

e www.eLibrary.ru - Hay4Has 3/1eKTpoHHas 6UbJINOTEKA
elibrary.vlsu.ru - HayuyHas 6ubanoTeka Bal'y

e https://ispi.cdo.visu.ru — yae6usrit caiit kadeapsr MCITU Bal'y

e https://visu.bibliotech.ru/ - snexrponnast 6udaKoTeUHas cuctema Bal'y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEUEHUE JUCHUIIJINHbBI

Jis peanu3anuu 1aHHOW TUCIUIUTMHBI UIMEIOTCS CIICIIMATIbHBIC TTOMEIICHHUS TSl TIPOBEICHUS
3QHITHIA: 3aHATUN JICKIIMOHHOTO THUIIA, 3aHITHA MPAKTHYECKOT0/I1a00paTOpHOTrO THIIA, KYpPCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KyPCOBBIX PabOT), TPYIIOBBIX U MHAUBHUIYATbHBIX KOHCYIbTAIIHM,
TEKYIIETO KOHTPOJSI ¥ TPOMEXYTOYHON aTTECTAIlMH, a TAaKXKe MOMEIIEHHs i CaMOCTOSATEIbHOM
pabotsl. JIabopaTtopHbie pabOThI POBOJATCS B KOMIIBIOTEPHOM KJlacce.

o JlekumonHas aymautopus (213-3): 30 mocafouHBIX MECT, MYJIbTUMEIUIHBIA MPOEKTOP C
DKPAHOM.

e KommbroTepusrii knacc (314-3): 25 nocagounsix MecT, 13 mepcoHanbHBIX KOMITBIOTEPOB CO
CHeLHaTU3UPOBAHHBIM IPOTPAMMHBIM 00€CIeYeHHEM, MYIbTUMEAUHHBINA POEKTOP C 3KPAHOM.

Hcronp3yroTesi 3JeKTpOHHBIE yueOHble MaTephalibl Ha cepBepe LleHTpa QUCTaHIIMOHHOTO
o0yuyeHMsl yHUBEpcUTeTa, o0ecrieyeH JocTyn B MHTepHerT.

[TepeveHpb UCTIONB3YEMOTO JINIIEH3UOHHOTO IPOTPAMMHOTO 00ECTICU CHUSI:
e Oneparnonnas cucrema Microsoft Windows 10.
¢ O¢ucHsrit maker Microsoft Office 2016.



http://www.edu.ru/
http://www.elbib.ru/
http://www.elibrary.ru/
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Pabouyro nporpammy cocrasui: 3aB. kad. UCIIA U.E. XKuranos ‘ /Lé

PenensenT (npencraButens paboTonaTes) reHepaibHbIi JUPEKTOP

00O «CucremHbiii nogxoa», r. Bnanumup x.1.H. A.B. Hlopukos V J

[Tporpamma paccMoTpeHa u ogo0peHa Ha 3acegannu kadpeaps MCITA
ITporoxon Ne 1 oT 30. 08,2021 rona

//é,

3asenyromuii kadenpoit U.E. XKuranos _ 7,

Pabouast mporpamMma paccMoTpeHa M 0100peHa Ha 3aceJaHuu Y4eOHO-METOANYECKOH KOMHCCHH
Hanpasienus 09.03.04 «I[IporpaMMHasi HHKEHEPHUS»

[Iporokon Ne 1 0T 30. 0£.2021 Tozia

/4

IIpencenarens komuccuun U.E. XKuranos __ 74
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JIMCT IIEPEYTBEPXJIEHUSA
PABOYEM ITPOI'PAMMBI JUCHUIIIUHBI

7 2 -
Paboyas nporpamma ogodpena nHa yfﬂéfj’ yueOHBIH roj.

3aBeyrommii kadempoii

[Tporokon 3acenanus Katpenp? Ne / or 7 éﬁ_&?o,-’[a.

Pabouas nmporpamma ogoOpena Ha 20 /20 y4eOHBIii To/1a

[Tporokon 3acenanus kKageapn Ne oT rojaa

3aBenyromnuii kageapoit

Pabouas mporpamma ogobpena Ha 20 /20 y4eOHBIN Toaa

[Tporokon 3acenanust kKapeapnr Ne oT roaa

3aBenyrommii kadeapoit

Pabouas mporpamma ogobpena Ha 20 /20 y4eOHBIN Toaa

[Iporokon 3acenanus kadpeapsl Ne oT roja

3aBeayromuii kadenpoit

Pabouas mporpamma ogo6pena Ha 20 /20 y4eOHBII TO/1a

[TpoTokoun 3acenanus kadenpsr Ne oT roja

3aBenyromuii kageapoit

Pabouas nporpamma ogo0Opena Ha 20 /20 y4eOHBII roja

[Ipotokon 3acenanus kadeapst Ne oT rojaa

3aBeayromuit kadenpoit

Pabouas nmporpamma ogoOpena Ha 20 /20 y4eOHBIii roa

[TpoTokoun 3acenanus kadenpor Ne oT roja

3aBenyromuii kadenpoit
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JUCT PETUCTPAIIMUA UBMEHEHUM

B pabo4yro MporpamMmy JUCIIATITHHBI
«[IporpamMMupoBaHre KOMIBIOTEPHOH rpauKm»»
obpazoBarenbHON porpaMmMbl HanpasieHus noaArotoBku 09.03.04 «IIporpaMMHas HHXEHEPUSY,

HarmpaBJIeHHOCTh: «Pa3paboTka mporpaMMHO-HH(DOPMAIIMOHHBIX cHCcTeM» (OakaTaBpHar)

Howmep BreceHs! n3MEHEHUS B 9aCcTH/pa3Ieibl Hcnonuurens OcHoBanme
W3MEHEHUs paboueil mporpaMmsl 014(0) (HOMeEp | AaTta MpOTOKOJIa
3acenanusi Kadenpbl)
3aBenyromuii kadenpoit /

Toonuce DPUO




