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o0pa3oBaHus

«TOMCKUHN TOCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YIIPABJIEHMA 1 PAJJMOSJIEKTPOHUKI»
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Pacnpenenenue pabouero BpeMeHU

No Busl yueOHOI nesTenbHOCTH 3 cemecTp Bcero Enuanier
1 Jlexnuun 20 20 9acoB
2  JlabGopaTopHbIe 3aHATHUS 34 34 4acoB
3 Bcero aymuTopHBIX 3aHATHI 54 54 4acoB
4 V3 HUX B MIHTEPAKTUBHOUN opme 10 10 4acoB
5  CamocrosTtenbHast pabora 54 54 4acoB
6 Bcero (6e3 3x3amena) 108 108 4acoB
7 OO6mas TpyI0eMKOCTh 108 108 4acoB
3 3 3.E

3aueT: 3 cemecTp
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 17 ot « 13 » 4 2016 1
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paccCMOTpeHa M YTBEpXKJEHAa Ha 3acelaHud Kadeapbl «  » 20,
npoToKoJI No
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norneHT kag. KCYII Xabubynauna H. 1O.

3aBeayronuii 00ecrednBaroIeit
kad. KCYII [Iypeirus O. A.
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Hexan ®BC Uctureuena E. B.

3aBenyronuii npodunupyromnen

kad. KCYII [lypeirun FO. A.

3aBeqyIOIUN BBIITYCKAIOMIEH
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1. Heau u 3aga4m QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
OcHOBHas 11e7Ib Kypca — Hay4YuTh OYIYIIETo CIEIHAINCTa CTPOUTh COBPEMEHHBIE rpaduyecKue
CUCTEMBI, MPUMEHSITh METOMBI OTOOpaKeHUsS Trpaduueckoil MHPOpMALUKA B JBYMEPHOM H TPEXMEPHOM
MIPOCTPAHCTRBE, MPOTPAMMHPOBAThH AJITOPUTMBI KOMITBIOTEPHOU IpaduKH.

1.2. 3agaum AMCHMIIMHBI

— - I3YYCHHE MAaTEeMAaTUYECCKUX U aJITOPUTMUICCKUX OCHOB KOMITBIOTEPHOH rpaduKu;

— - HW3y4YCHHE alTOPUTMOB PACTPOBOW TpadUKH; MPEACTABICHUS MPOCTPAHCTBEHHBIX (DOpM:
TEOMETPUYCCKUX TpeoOpa3oBaHM, aJITOPUTMOB YOAJICHHUS CKPBITBIX JUHUA H  TOBEPXHOCTEH;
OTIpe/ICIICHUS 3aTEHEHHBIX YYaCTKOB;

— - I3YYCHHE METOJIOB CO3aHMSI PEATHCTHUECKUX TPEXMEPHBIX U300paKCHU;

— - 3HAaKOMCTBO C amnmapaTHBIMH CPEACTBAMU KOMIBIOTEpHOH Tpaduku (cpencTtBa BBOAA M
BH3yaJU3alli H300paXEHUH; apXUTEKTypa rpad)uuecKuX CUCTEM H T.II.).

2. MecTo AucuuIuInHbI B cTpykrype OOII
Hucummmna «Kommbiotepnass rpaduka» (b1.5.14.2) otHocutcs K  0a30BOl  dYacTH
po¢eCCUOHAIBHOTO IMKJIA 00s3aTeIbHbIX AUCLUIIINH.
[IpeamecTBylOmMUMH ~ JUCUMIUIMHAMH, (DOPMUPYIOIIMMH  HadajbHBIC 3HAHHSA, SBISIFOTCA
clielyrolye AMCUUIIuHb: Maremaruka, @usuka, Uadopmaruka, [lporpammupoBanue.
ITocnenyromuMy TUCHUAIINIMHAMY ABIIIIOTCS: [ eoMeTpudyecKkoe MOACIUPOBAHNE.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus UCUUIUIMHBI HAITpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOINX KOMIETCHITUI:

— TIK-1 CrnocobHocTh pa3pabarbiBaTh MOAETM KOMIIOHEHTOB HH(OPMALMOHHBIX CHCTEM,
BKJIfOYass Mojenu 0a3 JaHHbIX W MOAEIM HHTep(EHCOB «UEIOBEK — 3IEKTPOHHO-BBIYMCIUTEIIbHAS
MaIluHay,

B pe3ynbrare nzyueHust TUCHMITIIMHBI CTYIEHT JOJKEH:

— 3HaTb. MareMaTHYeCKWe OCHOBBI KOMIIBIOTEPHOH TpauKu; - AITOPUTMHUYECKHE OCHOBBI
KOMIBIOTEPHON TpadrKu; OCHOBHBIE (JOpPMATHI (hailIoB KOMITBIOTEPHOH rpadKy; - anmapaTrHble CpeACTBa
KOMIIBIOTEpHON TpapuKH

— ¥YMerb: paspabareiBaTh COOCTBEHHBIE IPOTPAMMHBIE KOMIUIEKCHI IPOCTPAHCTBEHHOM
rpaduKy, HUCHONB3yd CpPEACTBA KOMIBIOTEpHOW Trpaduku, U 3PYEKTUBHO MNPUMEHSTH CpPEICTBa
IPOrpaMMUPOBAHUS C UCIOJIb30BAaHUEM OOBEKTHO-OPUEHTHUPOBAHHBIX CPell AJIS YCIEIIHOM peanu3anuu
anmnapaTHO-IPOrPaMMHBIX MOAYJNIEH rpaduuecKuX CUCTEM

— BJAJeTh TEXHOJOTHSMHM CO3[aHUS MPOrPaMMHBIX MOJIYJIEH KOMIBIOTEPHOH Tpaduky;
CIOCOOHOCTBIO OpaTh Ha cebs OTBETCTBEHHOCTh 3a PE3yJbTaThl pabOThl MO pa3paboTke rpapruecKux
(aiinos.

4. O0beM JMCHMILIMHBI M BUABI Y4e0HOM padoThI
OO6m1ast TpyI0€MKOCTh AUCIUIUIMHBI COCTABIISET 3 3aU€THBIX €IUHUIIBI U MpecTaBieHa B Tabnule 4.1.
Tabnuna 4.1 — TpynoeMKOCTb TUCITUTLTAHBI

Ne Bunpl yueOHOI nesTenbHOCTH 3 cemecTp Bcero EnyHnne:
1 Jlexuuu 20 20 4acoB
2 JIaGoparopHble 3aHATHS 34 34 4acoB
3 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
4 W3 HUX B MHTEPAKTUBHOMN (hopme 10 10 4acoB
5 CamocrositenpHas paboTa 54 54 4acoB
6 Bcero (0e3 sx3ameHa) 108 108 JacoB
7 OO61mas TpyI0eMKOCTh 108 108 4acoB
3 3 3.E
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5. Conep:xanue TUCHMILTHHBI

5.1. Pa3aesnl JucHUIIMHLI 1 BUALI 3aHATHI

Paznenbl MUCIMIUIMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0bmuie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUILIMHEGBL U BUIBI 3aHITHI

o]
« 8 o)
3 5 o =
= < o
o g & 2
‘g e, o S
a, = 0 =
= o < Q o
S = i M o
Ne HaszBanus pasnenoB quCHUIIIMHBI % = 5 = S}
= S 2 5 =
< ) = =
o, & < =
o Q ¥} O
te) o = =
< = 9} [0}
= < 2 E
@) S 2
=
1  Hcropwus, nmpeaMer, NpUIoKEHUs 2 0 1 3 [TK-1
KOMIIBIOTEPHOU TpapuKu
2 | AJIropuUTMHYECKHE OCHOBBI KOMITBIOTEPHOM 6 16 21 43 IK-1
rpaduxu
3  Maremarnyeckue OCHOBBI KOMITBIOTEPHOM 8 18 23 49 [K-1
rpaduku
4 CrangapTu3aius U anmnaparHble CpeicTBa 4 0 9 13 IK-1
KOMITBIOTEPHOM rpaduku
Wroro 20 34 54 108

5.2. Conep:xkanue pa3aesioB IMCHUIIMHBI (110 JEKIUSIM)
CozeprkaHue pa3eoB TUCHUILIAH (TI0 JIEKIMAM) PUBEICHO B TadyuIe 5.2.

Tabnuma 5.2 - Conepkanue pasaeiaoB TUCHUILIAH (TTO JIEKITUSIM)

OCHOBBI KOMITBIOTEPHON
rpaduKu

BBIBOJIA IPSIMOM JIMHUU; aJITOPUTM BBIBOJA
OKPY>KHOCTH; aJITOPUTM BBIBOZIA DIJIUIICA; CTUIIb JIMHHH,
MepO; CIOKHBIA M MPOCTOM KOHTYP, allTOPUTMBI 00X0/1a
KOHTYpa; CTHJIb 3alI0JIHEHUS, KUCTbh, TEKCTYPa;

g
0
=
: d
Q gl
g =
= =
5 g,
2 o
No HazBanus paznenos Cozeprxanue pa3aenoB TUCIUILTAHEI 110 JICKITUSM = '2
= S
3 5
<
5 8
— E
2
~
3 cemecTp
1  Hcropus, npenmer, Hctopus 1 mpeaMeT KOMITBIOTEpHOH rpaduku, o0nacTu 2 [K-1
MIPUIOKEHHS MIPUMEHEHUS! KOMITBIOTEPHOH rpauKu; TEHACHINN
KOMIBIOTEPHOH rpaiKil  TOCTPOCHMS COBPEMEHHBIX TpapUUECKIX CUCTEM:
rpaduyuecKkoe sIpo, MPUIOKEHHs, HHCTPYMEHTAPHH JIIsI
HaIMCaHUS MPUIOKECHUI; KiTacCuPUKAIUs 1 0030p
COBPEMEHHBIX IT'paQUUECKUX CHCTEM; OCHOBHBIE
(YHKIIMOHAIBEHBIE BOBMOYKHOCTH COBPEMEHHBIX
rpadU4ecKrux CUCTEM.
2 | ANrOopUTMHYECKHE BbazoBbie anropuT™Mel pacTpoBOi rpaduKu: anropUTMBIL 6 [K-1
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AJITOPUTMBI OTCCUCHHA OTPE3KOB, AJITOPUTMBI 3aJINBKU
06J'IaCTI/I, 3aKpaCK MHOTI'OYT'OJIbHUKA.

MaremaTnuecKre OCHOBBI
KOMITEIOTEPHOH rpaduku

CucteMbl KOOPIWHATHI U ABYMEPHBIC TTPeo0pa3oBaHms
(2D-rpaguka): cucTeMbl KOOPIMHAT; ABYMEPHBIC
npeoOpa3oBaHusl; AByMEpHbIC IPeoOpa30BaHus B
OJTHOPOJTHBIX KOOPIWHATAX; KOMITO3HUIINS JIBYMEPHBIX
npeoOpaszoBanmii; ahGUHHBIC TPEOOpPaA30BAHMUS.

4 [IK-1

MaremaTruecKkre 0CHOBBI
KOMIIBIOTEPHOH TpaduKu

CrannmapTuszanus u
anmapaTHbIe CpeacTBa
KOMITEIOTEPHOH rpaduku

Utoro

Mertonp! 1 anropuTMbl TpexmMepHo# rpaduku (3D-
rpaduka): BUILI TCOMETPHICCKUX MOZCIICH UX
CBOMCTBa, IapamMeTpHu3allusi MOJIeNIeH; reoMeTpUYeCcKue
oTepaluy HaJ MOACIISIMU; TPEXMEPHBIE
peoOpazoBaHus; TPEXMEpPHBIC TPeoOpa3OBaHUs B
OJHOPOAHBIX KOOPAMHATAX; KOMITOZUIIHS TPEXMEPHBIX
npeoOpa3oBaHMii; MPOCKLINH; KapKacHas BU3yaJN3allts;
MOKa3 ¢ yJaJeHueM HeBHIUMBIX JIMHUI; CTIOCOOBI
co3manus GOTOPEATHCTUIHBIX H300payKeHHIA;
3aKpalIMBaHUE OBEPXHOCTEN: MOJIENN OTPaKEHUS
CBETa; BBIYKMCIICHUE HOPMAJIEH U YIJIOB OTPayKEHHS;
anredpa BEKTOPOB

MextyHapoaHast JesITeIbHOCTD M0 CTaHAAPTU3AINU B
KOMIbIOTepHO# rpaduku; NG mpoToKo;
KJIacCU(HUKAIVSI CTAaHAAPTOB, rpaduaeckre
nportokoisl.lBeT: anauTuBHas BeToBast Mmoaeb RGB;
uBeroBas Moaeias CMY; npyrue 1BeTOBBIC MOJIEIIH;
KOJMPOBaHKE 1[BETA; MaInTpa; hopMmar (haios s
XpaHEHUs pacTpOBBIX M300paxennil. Texanaeckue
CpeZCcTBa KOMITBIOTEPHOM IpaMKK: yCTPOHCTBA BBOAA
BbIBOZIa rpadudeckoil nHpopmManun

4 [K-1

4 [K-1

20

5.3. Pa3gesibl AMCHMILIMHBI M MEKIMCUMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBA UMY (TPeAbL Ty IIUMHU)
U o0ecrieyrnBaeMbIMU (MOCJIeYIOIIUMH) TUCHHIIMHAMHA
Paznensl MuCHUIUIMHBI U MEXIUCHUIIMHAPHBIE CBSI3U C 00ECHeYMBAIOUIUMU (TPEIBITYLIIIMHI) U

o0ecrieYnBaeMbIMHU (HOCJ'IC,Z[YIOH_II/IMI/I) AUCHUIITIMHAMU NIPEICTABJICHBI B Ta6J'II/II_Ie 5.3.

Tabnuna 5.3 - Paznensl AUCIUTUTHHBI 1 MEXIUCITUTUTHHAPHBIE CBS3H

Ne paznenoB JaHHOUW AMCHUTUIMHBL, 7S KOTOPBIX
HE00XOMMO U3ydeHHE 00SCIICUNBAIONITUX U

Ne HaumMeHoBaHue MCUMILIHH o0eceunBaeMbIX JUCIUIINH

1 2 3 4

[IpeniecTByronme TUCIUTUTMHBI
1 |Maremartuka + +
2  ®dusuka +
3  Hudopmaruka + + +
4  IlporpammupoBaHUe + +
[Mocnenyromue AUCIUILTAHBI

1  Teomerpuveckoe MOJCINPOBAHHE + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYEMBIX IPU U3YYeHHH TUCHMIIMHBI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHH
npeJicTaBieHo B Tabiuie 5.4
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Tabmuma 5. 4 — CooTBeTCTBHE KOMIETEHIMH W BHIOB 3aHATUH, (HOPMHUpPYEMBIX IPH H3YUYCHHH

JTACIATUIUHBI
Bunrsl 3austuit

=

= =®

I S

[3) = =

[ S) = DopMbI KOHTPOJISI

0] = =

= & s Cam. pabora

& S g

=
TIK-1 + + + KonTtponpHas padora, 3amura

otuera, CobecenoBanue, OTUET 1O
nmaboparopHoi padote, Onpoc Ha
3aHATHUAX, BeICTyIUIeHNE (OKITam)
Ha 3ansTHH, Pedepar

6. UuTepakTBHBIE MeTOABI U GOPMbI OPraHU3aANMH 00yYeHUS
TexHONMOruM MHTEPAKTUBHOTO OOy4YeHHsS MpH pa3HBbIX (opMax 3aHATUN B Yacax IMPHUBEACHBI B
tabnure 6.1
Tabnuua 6.1 — TeXHOIOTUM UHTEPAKTUBHOTO 00yUYEHUS MPHU Pa3HBIX PopMax 3aHATUH B Hacax

HNurepaktuBHbie 1a00paropuble  MHTEpakTUBH
Mertonbl p patop p Bcero
3aHATHA ble JIEKIINHU
[Ipe3enTaruu ¢ UCIIOIB30BAHUEM 2 2
MYJIBTUMENA C OOCYXKICHUEM
PaGora B xomaune 8 8
Hroro 8 2 10

7. JlabopaTopHbIii NPAKTUKYM
Coneprxanue 1a00paTopHBIX pabOT mpuBeAeHO B Tabnwuie 7.1.
Tabnuna 7. 1 — Cogeprkanue 1adboparopHbIx paboT

Q
ia)
=
: g
Q
o =
g =
= a.
8 o
No Ha3panus pasnenos Coneprxanue 1ab0paTopHBIX paboT X g
al
a =
- T
Q (]
<
3 5
~ E
8
4
3 cemecTp
1  AnropuTmMuYecKre OCHOBBI [NepBsiii TpadguyecKuii TPOEKT. 8 [K-1
KOMIIBIOTEPHO IpaduKH MarpuuHsble onepanuu.
2 | ANITOpUTMHYECKHE OCHOBBI AnTOopUTMBI pacTpoBOil rpaduxu 8 [K-1
KOMIIBIOTEPHO IpaduKH
3  Maremarnieckue OCHOBEI ANTOpUTMBI BEKTOPHOU TPapUKu: 10 [K-1
KOMIIBIOTEPHOH IpaduKu npeoOpa3oBaHus Ha TUIOCKOCTU U B
MPOCTPAHCTBE
4  MaremaTruecKre OCHOBBI PeanuctnyHoe npencrasieHue 8 [K-1
KOMIIBIOTEPHOH IpaduKu TPEXMEPHBIX CLIEH (QITOPUTMBI YIaJICHHS
HEBHUJIMMBIX TPaHeH, OCBEICHNE U
TEKCTYpHPOBaHHE OOBEKTA)
Hroro 34
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8. IlpakTHyeckue 3aHATHSA
He npenycmorpeno PYII

9. CamocrosiTeibHas padoTa
Bunasl camoctosiTenbHON paboThl, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIINH PE/ICTABICHBI B
tabmuue 9.1.
Tabnuma 9.1 - Buabl caMOCTOSATETLHON pabOTHI, TPYAOEMKOCTh U (JOPMUpPYEMbIe KOMIIETCHIIUU

Q
ia)
e 5
5 2
2 =
= =
2 e
Bunwl camocrositensHOU o é’
Ne Ha3zBanus pasnenos X DopMbI KOHTPOJIS
paboThI 2 S
e 5
~ =
Q ]
<
5 5
— E
g
=
3 cemectp
1  Cranpgapruzanus u Hanucanue pedeparon 8 IIK-1 Pedepar
anmnapaTHbIe CPeCTBA
KOMIBIOTEPHOHU TpauKu
2 Cranpaptuzanus u [TpopaboTtka 1 IIK-1 Brictynienue (noknan)
anmaparHble CpeICTBa  JICKIIMOHHOTO MaTepHhasa Ha 3aHSITHH,
KOMIIBIOTEpHOH TpauKu CobecenoBanue
3  Maremarnueckue [IpopaboTtka 2 IIK-1 Ornpoc Ha 3aHATHUSIX,
OCHOBBI KOMIIBIOTEpHOH  JIEKIMOHHOI'O MaTepuasa CobecenoBanue,
rpaduku KonTponbhas pabora
4  Hcropus, mpeamer, [TpopaboTtka 1 IIK-1 Ornpoc Ha 3aHATUAX
PUTIOKEHUS JICKIIMOHHOTO MaTeprasa
KOMIBIOTEPHOH TpapuKu
5  AnropuTMHYecKue [TpopaboTtka 2 ITIK-1 Ormpoc Ha 3aHATHUSIX,
OCHOBBI KOMIIBIOTEpHON  JIEKI[MOHHOTO MaTepHuasa CobecenoBanue,
rpaduxu Kontponbhas padora
6  Asroputrmuueckue OdopmieHre 0TYETOB 110 16 IIK-1 Otuer no nabopatopHOii
OCHOBBI KOMIIBIOTEPHON  J1TaOOpaTOpHBIM paboTam pabote, 3amuTa oT4eTa
rpaduxu
7 Maremarnueckue OdopmieHre 0TYETOB 110 18 IIK-1 Otuer no nabopaTopHOii
OCHOBBI KOMIIBIOTEPHOH  J1TaOOpaTOpHBIM paboTam pabote, 3amuTa oT4eTa
rpaduxu
8  Maremarnyeckue [TonroroBka k 3 IIK-1 KonTponshnas pabora
OCHOBBI KOMIIBIOTEPHOM  KOHTPOJIBHBIM paboTam
rpaduxu
Bcero (0e3 ax3ameHa) 54
9  TloaroroBka K KOHTPOJIBHBIM paboTam 3 IIK-1 Kontponbshas padora
Htoro 54

9.1. Tembl pedeparon
1. OO6nactu npuMeHEHUs KOMITBIOTEPHOU IpaduKy.
2. Knaccudukarmus u 0030p COBPEMEHHBIX Tpa(pUIECKUX CUCTEM.
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3. Opranuzanus quanora B rpa)u4ecKux CUCTEMaX.

4. Cranmaptsl B 001acTu pa3padOoTKH rpad)uueCcKuX CUCTEM.

5. TexHuyeckue CpeacTBa KOMIBIOTEPHON Tpa@UKH: MOHUTOPHI.
6. Texuuyeckue cpeacTBa KOMIBIOTEPHOU IpaduKu: rpadudecKue aganTephl.
7. TexHudeckue cCpeAcTBa KOMITBIOTEPHOU rpaMKu: TIIOTTEPHI.

8. TexHuyeckue cpeAcTBa KOMIBIOTEPHOU rpaUKu: MPUHTEPHI.
9. TexHuyeckue cpeAcTBa KOMITBIOTEPHOU rpauKu: CKAaHEPHI.

10. I'paduueckue mporeccopsl.

11. dopmarsl xpaneHus rpadpudeckoil nHpOpMALUH.

12. TIporpammubie cpeacTBa KoMmibloTepHoi rpaduku: CorelDraw.
13. IlporpamMMHBIE CpeacTBa KOMIbIOTepHOH rpaduku: PhotoShop.
14. TIporpammHBIEC CpeACTBa KOMITbIOTEpHOU rpaduku: 3DMax.

10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTunroBas cucreMa AJISl OHEHKH YCII€BAEMOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banpHble OLIEHKH 715 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHTHl y4eOHOU 0as1 3a nepuoj Bcero 3a
O6amn Ha 1-yto KT ¢ Gam 3a nepuon
NeSITeIbHOCTH mexay 2KT u Ha CEMECTD
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEIl cemecTpa
3 cemecTp
BeoicTymenue (nokiazn) Ha 5 5
3aHITHH
3ammra ot4yera 9 10 8 27
KontpoinbsHas pabora 6 6 10 22
Ornpoc Ha 3aHATUAX 4 10
Otuer o 1abopaTopHO 9 6 6 21
pabote
Pedepar 5 5
CobecenoBanue 10 10
Hapacratomum urorom 28 56 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[Tepecuet 0amIoB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBiieH B Tadbmuie 11.2.
Tabnuna 11. 2 — Ilepecyet GannoB B OLIEHKH 32 KOHTPOJIbHBIE TOYKU
baynel Ha 1aTy KOHTPOIBHOW TOUKHU Onenka

> 90% ot MakcuManbHON cyMMBI OaitoB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOM cymMMbl OaisioB Ha gaty KT

4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha mary KT 3
2

< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha aaty KT

11.3. IlepecyeT cymMMbl 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOJAHYI0 OLIEHKY

[TepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXIYHApOIHYIO OLIEHKY MpEICTaBlieH B TalOiuIle
11.3.

CornacoeaHa Ha noprane Ne 423 8



Tabnuma 11. 3 — [Iepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOTHYIO OLIEHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEH

5 (omMuHO) (3a4TEHO) 90 -100 A (OTIM4YHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (H0CpecTReHo)
2 (seynoBIeTBOpHTE b HO) (HE Hwuxe 60 6ammoB F (neynoBneTBopuUTEIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCIUIINHBI

12.1. OcHoBHas quTEpaTypa
1. KowmmnbrotepHas rpaduka: YueOnoe nocodue / Jlrokmma b. A. — 2012. 127 c. [DnekTpoHHBIN
pecypc] - Pexxum noctyna: https://edu.tusur.ru/training/publications/1864, cBOOOHBIIA.

12.2. lonosiauTEIbHAS JIUTEpaTypa

1. Tlopes, B. KommnbiorepHas rpaduka: Yuebnoe mocodbue / B. H. Ilopes. - CII6.: BXB-
[etepOypr, 2005. - 428[4] ¢ (manuuue B 6nbmmorexke TYCYP - 60 5k3.)

2. AnropuTMHYECKHE OCHOBBI PAacTPOBOM MalIMHHOHN rpaduku : yueOHoe mocobue / J[. B.
WBanoB [u ap.]. - M. : UnTepuer-Yausepcurer Mudopmammnonnsix Texnonoruii, 2007. - M. : BUHOM.
Jlaboparopus 3nanuit, 2007. - 283[5] ¢ (manuuue B 6ubmnorexke TYCVYP - 1 5k3.)

3. Cunenxo, JI. A. KommbiorepHas rpaduka u reomerpuueckoe moxenupoBanue [Tekcr] :
yuebHoe nocobue / JI. A. Cunenxko. - CII6. : [IMTEP, 2009. - 224 ¢ (manuuue B 6ubnuoreke TYCVYP - 1
9K3.)

4. Pomxepc, [I. AnropurMudeckue ocHOBbI MamuHHOM rpaduku / JI. Pomkepc ; mep.: C. A.
Buuec, I. B. Onoxronosa, I1. A. MonaxoB ; pen. nep.: F0. M. basikoBckuii, B. A. 'anaktnonos. - M. :
Mup, 1989. - 504 c. (nanuuue B 6ubimorexke TYCVYP - 28 3k3.)

5. Tlomsxos, A.JO. IlporpammupoBanue rpapuku GDI+ u DirectX: CoBpemMeHHBIE METOIbI
IPOrpaMMUPOBAHUS KOMIIbIOTEpHO rpaduku: 1t nporpammuctos/ A. 1O. ITonskos, B. A. bpycenues. -
CII6.: BXB-IlerepOypr, 2005. - 357[3] ¢ (manmuune B 6ubnuoreke TYCVYP - 9 5k3.)

6. baunosa, T. A. KomnstorepHas rpaduka [Tekct] : yue6Hoe mocobue / T. A. baunosa, B. H.
ITopes ; pen. B. H. ITopes. - Kues : FOnuop, 2006. - 514 ¢ (nanuuue B 6ubauoreke TYCVYP - 3 3k3.)

12.3. Y4eOHO-MeTOAM4YECKOE MOCO0HE M POrpaMMHOe olecredeHune
1. Xabubymuna H. 0. KomnsiotepHast rpaguka : yue6. METOAMY. MOCOOHME IO BBIIOIHEHUIO
J1a00paTOPHBIX M CAMOCTOATENBHBIX pa0oT A aisi OakanaBpoB HanpasieHus 09.03.01 — «Mudopmarnka
Y BBIYHCIUTENbHAS TEXHUKAY», HAMIPABICHHOCTh «CHUCTEMbI aBTOMATU3HPOBAHHOTO MPOESKTHpOBaHus»/ H.
10. Xabubynmunaa. — Tomck : TOMCK. TOC. YH-T CUCTEM YIIp. B paanodIeKTpoHukH, kad. KCVYII, 2016. — 98
C.- [DneKTpOHHBIN pecypcl]. - URL: [DneKTpOHHBIN pecypc]. -
http://new.kcup.tusur.ru/library/kompjuternaja-grafika-uchebno-metod-posobie-dlja-bakalavrov-090301

12.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMbI
1. 1. IlouckoBsie cucreMsl: http://www.google.com, http://www.ya.ru
2. 2. DnexktpoHHas 0a3a JaHHBIX Yy4deOHO-MeTOmW4ecKkux paspaboroxk kad. KCVII:
http://new.kcup.tusur.ru/library
3. 3. JlocTyn K 2JIEKTPOHHBIM pecypcaM Ha HaydHO-00pa3oBaTeIbHOM IOpTajie YHUBEPCUTETA -
http://edu.tusur.ru/training/publications
4. 4. Jloctyn K 2JIEKTPOHHOMY Karajiory oubnuoreku ynuBepceureta - http://lib.tusur.ru/

13. MarepuaibHO-TeXHH4YECKOe o0ecreyeHne TUCHUILTHHBI
tepmuHansabsie [I9BM, 12 mt. Duron800 MHz, 128 Mb RAM u 9 wt. Athlon 3500 MHz, 512Mb
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RAM, HDD 40 Gb.

14. ®oH OLIEHOYHBIX CPEIACTB
@OH/]1 OLIEHOUHBIX CPEACTB NIPUBEACH B IPHIIOKEHUH 1.

15. Meronnuyeckue peKOMEeHIAUM 110 OPraHU3AUUM U3YYeHUS TN CIUTIINHbBI

I. 3ameuanmusi:

1) 3amanue Ha KaXIyI0 CICAYIOIYIO JaOOpaTOpHYIO paboTy BBIAAIOTCS IMOCIE 3AIMUTHI TEKYIIeH
1ab0paTOpHOM pabOTHI;

2) npu BBIIOJHEHUH J1a0OpaTOPHON pabOThl B HEYCTAHOBIIEHHBIM CPOK 3a KaXIyl0 HEAEIIO
MIPOCPOYKU MaKCUMAaJIbHBII 0aJll yMEHbIIACTCS Ha SANHHUILY.

[TpoBenenne 3adera sBIsETCS 0Osi3aTenbHBIM. He3aBUCHMMO OT HaOpaHHOW B ceMecTpe TeKyIen
CYMMBI 0aJIJIOB, 00513aTEIBHBIM YCIOBUEM ISl IOMYCKA K 3a4eTy SIBJISIETCS BBIMOJIHEHHE CTYJEHTOM BCEX
HEO0OXOUMBIX M0 pabodeil mporpaMMe BUIOB 3aHSATHIN: BBIMOJHEHUE KOHTPOJIBHBIX PabOT, 3alUThl BCEX
J1abopaTOpPHBIX PaboT.

3adeTHast COCTABIIAIONIAsl OAJUIBHOM OIICHKH BXOIUT B UTOTOBYIO CyMMY OalsioB.

II. Metonuueckue pEKOMEHAAIMK [0 OpraHu3aluMy JIEKUMOHHOTO 3aHaTust "lIpeseHTaunuu c
HCIOJIb30BaHUEM CJIAII1I0B ¢ 00CYyX/I€HNEM (C 3asiBJI€HHBIMH OlIMOKaMu)"

Llenb: akTUBU3AIUsl BHUMAHUS CTYJCHTOB U BOBJICUEHHUE MX B IIPOLECC YCBOCHUS 3HAHUN

3amaun:

- 3aMHTEPECOBATh CTYJICHTOB B MIPOLIECCE YCBOCHUS 3HAHUM,

- BOBJICYb CTYICHTOB B IpOIECC OOCYKICHHS TOTy4aeMbIX 3HAHWUU IS MOUCKA OOBSIBICHHBIX
OIIHOOK,

- pa3BUTHE KOMMYHHUKAaTUBHbBIX HAaBbIKOB (HaBBIKOB OOLICHMS);

- CHATUE TICUXOJIOTHYECKOM 1 (PU3NUecKoil Harpy3Ku Ha 3aHATUU.

Tema nexuun — «TpexmepHble TpeoOpa3oBaHMsl B OHOPOJHBIX KOOpAMHATAX (IIpeoOpa3oBaHUs B
IIPOCTPAHCTBE)»
KonnuecTBo miaHupyeMbIX OMIMOOK — 7.

1. IloaroroBuTenpHas paboTa, NPOBEJEHHAs Ha MIPE/IIECTBYIONIECH JIEKIIUN

1.1. CryneHTbI MPpOUH(OPMHUPOBAHBI O LIETH U METOIHMKE MTPOBENCHUS JIEKIMH, 00 UX 3a/1a4aX.

1.2. OObsBIEHBI TEMA JIEKIIUU U IPUMEPHOE KOJIMYECTBO 3allJIaHUPOBAHHBIX OIIHMOOK.

1.3. Jlo cTyneHTOB MOBEACH MEpPEYEeHb BOIPOCOB, KOTOPHIE MM HEOOXOIWMO TMOBTOPHUTH IS
3 PEeKTUBHOTO yyacTus B paboTe:

a) [IpeoOpazoBanue MIOCKUX QUTYP.

6) IToHsATHE «OAHOPOIHBIE KOOPAUHATHI.

B) JIByMepHBbIe ITpeoOpa3oBaHusi B OJHOPOJHBIX KOOPAUHATAX.

r) MarpuyHoe U BEKTOPHOE YMHOXKEHHUE.

1.4. JIns moAroTOBKH K JIGKITUU PEKOMEHI0BaHa JInTeparypa:

a) Ilopes, B. Kommbiorepnas rpaduka: Yuebnoe mocobue / B. H. Ilopes. - CII6.: BXB-
[TerepOypr, 2005. - 428[4] c. (60 3k3.)

6) Ilpe3zenTanuu JeKuii, pa3MelleHHbIe Ha caifte kadeapsl: http://new.kcup.tusur.ru/library

B) JliokmmH, b. A. KomnbiorepHas rpaduka [DnekTpoHHBINH pecype] : yuedHoe mocodue / b. A.
JlroxmmH ; ToMCKMii TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U paauoieKTpoHuKku (Tomck).
- DJeKTpOH. TEeKCTOBbIe JaH. - Tomck : [06. wu.], 2012. - on-line, 127 c¢. — URL:
http://edu.tusur.ru/training/publications/1864

2. XapaKTepuCcTUKa JIEKIIMOHHOIO MaTepuania

Jlexuust mpoOBOAWTCS € HKCIONB30BAHMEM MYJIBTUMEAUNHON Ipe3eHTauuu. Marepuan JeKkuuu
paszerieH Ha TPU pasjena:

HazBanue pazaena KonmnuecTBo miiaHUPyeMbIX OMIHOOK

OnHOpOAHBIE KOOPAMHATEI B TPEXMEPHOM IPOCTPAHCTBE 2
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[Tpocreiimme TpexMepHbIe TpeodpazoBaHus 3
Kommo3urust TpexMepHbIX MpeoOpa3oBaHuid 2

THIBI BBOJUMBIX OIIMOOK

- MareMaruyeckue — Kak Obl cilydailHple OMMOKM B MAaTeMaTHYECKUX COOTHONIICHHUSX U
BBIPOKCHHSIX.

- IOTUYECKHUE — OMUOKH B JIOTHYECKUX BBIBOAAX M YMO3AKITFOUCHUSX.

3. Pabota nHa nekiuu

3.1. OpraHu3alMoOHHBIN 3Tall — B CBSI3U C TEM, YTO MPOBOIMTCS IMOTOYHAS JICKIUS, CTYICHTHI
pasfeneHbl Ha TPYNObBl MO 6-9 dYenoBeK, 3aHSABIIME MECTa B ayIUTOPUU TakK, 4YTOOBI OOECIICYHUTH
BO3MO)KHOCTh OOCYXKJICHUSI Marepuaia B KaKIOH u3 rpynn. VM mpeaioKeHO OINpenelnuTh, KTo Oyler
UTPaTh POJIb CHHUKEPOB, OPTaHU3YIOMIMX OOCYXJICHHE MPOCITYIIAaHHOTO MarepHalia ¥ MPEACTaBIISIONIUX
pe3yNbTaThl 00CYXKICHHS Ha 3Tare pegIICKCUH.

3.2. OCHOBHO# 3Tam — Marepuan JEKIUU MPEICTABICH B BHJIE TPEX OJIOKOB, IMOCIE KAXKIOTO U3
KOTOPBIX CTYIEHTaM IpeUIaraeTcsi Mo 5 MHUHYT BPEMEHHU ISl €ro OOCYXICHHs M Moucka omuook. [Ipu
3TOM MM MPEIOCTABISICTCS BO3MOXXHOCTh MHOTOKPATHOTO MPOCMOTpA CIAiI0B MPE3CHTAINN B Mpeaeax
JTAHHOIO OJIOKA.

3.3. Dran peduexcun

[TpomomKUTENBHOCTD JAHHOTO 3Talla — OKOJIO 8 MHHYT. 32 3TO BpeMsl MPEICTABUTEIH (CITUKEPHI)
MaJIBIX TPYII JOKJIAIBIBAIOT O pe3yibraTax Mmoucka omuoOok. [Tociie BRICTYIUIEHNH CIIMKEPOB CTYACHTAM
JEMOHCTPHUPYIOTCS CIIalIbl C YKa3aHUEM BBEJCHHBIX OIIMOOK, U IA€TCsI OI[CHKA aKTUBHOCTU UX PabOTHI B
XOJIC 3aHATHS.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe JUCITUATITAHBI
(IpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX MATepHaIOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE pabOTHI, TECTHI U JP.) U METOJOB UX MCIOJIb30BaHMS, TIPEIHA3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[UH CTYICHTOB.

[TepedeHb 3aKperyICHHBIX 32 TUCIUTIIMHON (MPAKTUKOMN) KOMITETEHIIUHA MTpUBEIeH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 JUCHUTIITMHON KOMIIETEHIIUN

Kon DopMyaUpPOBKA KOMIIETEHIUU Otansl HOpMHUPOBAHUSI KOMITETECHITHH
TIK-1 CnocoOHOCTH pa3pabaThiBaTh MOZCITH KOMIIOHEHTOB JIOJDKEH 3HATH - MATEMAaTHICCKHE OCHOBBI
WH(POPMAITMOHHBIX CUCTEM, BKITFOYAst MOJIENH 0a3 KOMITEIOTEPHOH rpaduKy; - aNrOpUTMUICCKUC
JTAHHBIX U MOJICITH MHTEP(PEHCOB «UCIIOBEK — OCHOBBI KOMIIBIOTEPHOU Tpa)uKH; - OCHOBHBIC
ANIEKTPOHHO-BBIUNCIUTEIbHAS MAIITIHA. (opmarts! (paiiioB KOMITBIOTEPHOH rpadukmy; -
anmapaTHbBIE CPENICTBA KOMITBIOTEPHON
rpadukH;

JomxkeH ymeTh pazpabaTsiBaTh COOCTBEHHBIE
IIPOrpaMMHBIE KOMIUIEKCHI IPOCTPAHCTBEHHOM
rpad UKy, UCTIONB3YS CPENICTBA KOMITBIOTEPHON
rpadukn, u 3pPEeKTHBHO MPUMEHSITH CPEICTBA
MIPOrPaMMHUPOBAHUS C UCIIONB30BaHUEM
00bEKTHO-OPUEHTHPOBAHHBIX CPEJT LIS
YCIICIIHOW pean3ainy armnapaTHo-
IIPOrPaMMHBIX MOAYJIeH rpaMuUeCKUX CHCTEM;
JlomKeH BIajieTh - TEXHOJIOTHUSIMH CO3JJaHHUS
IIPOTrPaMMHBIX MOJYJIEN KOMIIbIOTEPHOU
rpaduky; - cmocoOHOCTHIO OpaTh Ha ce0st
OTBETCTBEHHOCTb 3a PE3yAbTaThl paboThI IO
pa3paboTtke rpadudyeckux (Hanios;

OOme XapaKTepUCTUKU TOKa3aTreield M KPUTEPHEB OLICHWBAHMs KOMIETEHIIM Ha BCEX JTamax
NpUBEICHBI B Ta0muIe 2.
Tabnuma 2 — O6mue XapakTepUCTHKH MTOKa3aTeIeid 1 KPUTEPHUEB OLICHUBAHUS KOMIIETEHIIHIA IO Taram

Iloka3arenu u

3HaThL YMmeTn Bmaners
KpUTEPHUH
OTtnnuno (Beicokuit OOmanaer ¢paktruueckumu  OOGnagaeT 1uana3oHOM KonTponupyer pabory,
YPOBEHB) ¥ TEOPETHYECKUMHU NPaKTUIECKUX YMEHUH, MIPOBOJAMT OLICHKY,
3HAaHUSMU B IIpeeax TpeOyeMbIX Uil Pa3BUTUSL  COBEPLICHCTBYET JIEHCTBUS
n3ydaeMoi 061acTu ¢ TBOPYECKUX PEIICHUN, paboThI
NOHUMaHHEM TPaHMIL abcTparupoBaHus
MPUMEHUMOCTH npobem
Xoporuo (6a30Bblii  3HaeT (axTel, npuHLUNBL, OOnagaeT AMana30HOM beper oTBETCTBEHHOCTSH 32
YPOBEHB) IPOIIECChI, 00mIHe NPaKTUIECKUX YMEHHUH, 3aBepIICHHE 33]1a9 B
MOHATHS B MpeJienax TpeOyeMbIX ISl pELIeHUs]  UCCIeI0BaHUH,
n3y4aemMoii 00sacTu OTpe/IeTICHHBIX TPOOJIEM B MPUCIIOCAOTMBAET CBOE
00JIaCTH HUCCIIEOBAHMS MOBEJICHUE K
00CTOATEIHCTBAM B
pelieHun npoodaem
VnosnerBoputensH O6nagaer 6a30BbIMU O6nanaeT OCHOBHBIMU Pabotaer npu npsimom
0 (MoporoBBIf O0LIMMU 3HAHUSIMHU YMEHUSIMH, TpEOyEeMbIMH  HaOJIIOICHUU
YPOBEHbB) JUISL BBITTOJTHEHUSI TPOCTHIX

3ama4

CornacoeaHa Ha noprane Ne 423 13



Cocrasn

Conepxanue
JTAroB

2 Peaqn3anus KOMIeTEHIIMIA

2.1 Komnerenuus I1K-1

I1K-1: CnocoOHOCTh pa3pabarpiBaTh MOJAEIN KOMIOHEHTOB HH(POPMAITMOHHBIX CHCTEM, BKJIIOYAs
MOACIIN 68.3 JAaHHBIX U MOOCIIN HHTGp(beICOB «YCJIOBCK — 3JICKTPOHHO-BBIYUCIIUTCIIbHAA MAIlIUHA))..

Jns popmupoBaHus KOMIETEHIIMA HEOOXOJUMO OCYIIECTBUTH PSIJl ATANOB. DTarbl OPMUPOBAHUS
KOMIICTCHIHUHU, MNPHUMCHACMBIC JII 3TOI'O BHIABL 3aHSATUN " HCIIOJIB3YCMBIC CpCACTBA OLCHUBAHUA
MpeJICTaBIeHbI B Tabnuiie 3.
Tabmuna 3 — Dtansl HOpMUPOBaHUS KOMIIETEHITUHN M UCIIOJIB3YEMbIE CPEACTBA OI[CHUBAHHS

3HaTb

MaT€MaTn4dcCKuc u

AJITOPUTMHUYCCKHUE OCHOBBIL

KOMIIBIOTEPHOH TpaduKH,
OCHOBHBIE (hOPMATHI
(aiinoB KOMITBIOTEPHOU
rpadukH, arnmnaparHbie
CpElCTBAa KOMIILIOTEPHOMI
rpauKy ¥ METOJIBI
UCTIOJIb30BaHUS UX TIPH
pa3paboTKe KOMIOHEHTOB

YMeThb

pa3zpabarbiBaTh
cOOCTBEHHBIE
MPOTPaMMHBIE KOMITJIEKCHI
MPOCTPAHCTBEHHOMN
rpaduKu, UCIONIB3YS
CpEeICTBa KOMIIBIOTEPHOI
rpaduku s yCrenrHon
peanu3aiy KOMIIOHEHTOB
WH(OPMAITMOHHBIX CUCTEM
1 Mojiesielt mHTepdeiicoB

WH(POPMAITMOHHBIX cucTeM '"denoBek DOBM"

1 Mojiesielt maTepdeiicoB
"gyenosexk OBM"

Bnanets

TEXHOJIOTHSIMH CO3/IaHUS
MPOTPAMMHBIX MOJYJICH
KOMIBIOTEPHOU TpauKu
JUTsL pa3paboTKu
KOMITOHEHTOB
WH(POPMAITMOHHBIX CHCTEM
1 Mojenei naTepdericon
"yenosexk OBM"

Bunrsl 3austuii

e llHTepakTuBHBIC
nabopaTopHbIC 3aHSTHS,
e llHTEpakTHBHBIC
JICKIINW;

e JlaGoparopHbie
3aHSTHS,

o Jlexinm;

e CamocTosiTenbHas
pabora;

e llHTepakTuBHBIC
nabopaTopHbIC 3aHSTHS,
e llHTEpaKkTUBHBIC
JICKITUY;

e JlaGoparopHbie
3aHSTHS,

o Jlexinm;

e CamocTosiTenbHast
pabora;

e lIHTEpaKTUBHBIC
71a00paTopHbIC 3aHSITHS;
e JlaboparopHsbie
3aHSITHS,

e CamocTosiTenbHas
pabora;

Hcnonb3yemble
CpeacTBa
OLICHUBAHUs

e KoHuTposbHas paboTa;
e Ortyer no
nabopaTopHOil padoTe;
e Omnpoc Ha 3aHATHSIX;
e BricTymienue
(moxmnam) Ha 3aHATHUH;

e Pedepar;

e CobecenoBanue;

e 3auer;

¢ KoHTponbHas paboTa;
e Ortyer no
nabopaTopHOil padoTe;
e Ornpoc Ha 3aHATHUSIX;
e BricTymieHue
(mokmnam) Ha 3aHATUM;

e Pedepar;

e CobOecenoBanue;

e 3auer;

DopMynMpOBKa MOKAa3areyield M KPUTEPUEB OLICHUBAHUS JAaHHOU

Tabimue 4.

Tabnuna 4 — [lokazarenu U KpUTEPHUH OIEHUBAHKS KOMITIETCHIIMH HA dTarax

Cocrasn

OTIn4YHO
(BBICOKUY YPOBEHB)

3Harb

e amnmaparHbIe Cpe/ICTBa
KOMITbIOTEPHOU IpaduKH,

HCIOJIB3YCMBIC ITPpHU

pa3paboTKe KOMITOHEHTOB

MH(POPMALIMOHHBIX
CHCTEM U MOJeNneH
uHTepQeiicoB "yenoBex

YMmeTn

e oO0JajaeT QUana3oOHOM
MIPAaKTUYECKUX YMEHUN
U1 pa3paboTKu
COOCTBEHHBIX
KOMIIOHEHTOB
WH(POPMAITMOHHBIX
CHUCTEM U MOJIEIIEH

e Ortuer no
naboparopHoit paboTe;
e BricTymuieHue
(toxJaz) Ha 3aHATUY;
e Pedepar;

e 3ayer;

KOMIICTCHIIMU IIPUBCACHA B

Bnanets

® TEXHOJIOTHUSIMH
CO3IaHUST KOMITOHEHTOB
MH(OPMAITMOHHBIX
CHCTEM U MOJleneH
uHTepdeiicoB "uenoBek
OBM" ; nporpaMmMHBIMU
CpencTBamMu pa3paboTKu
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Xopormio (6a30BbIit
YPOBEHB)

VYIOBIETBOPUTEIIBH
0 (MOPOTrOBBIN
YPOBEHD)

OBM'". maremaTnueckue
Y QITOPUTMHYECKHE
npeoOpazoBaHus
KOMITBIOTEpHOU TpapuKu
U UX IPUMEHEHUE MIPU
pa3paboTKe KOMIIOHEHTOB
MH(OPMAITMOHHBIX
CUCTEM U MOJIEIIEH
nHTEep(hEicoB "YemoBeK
OBM" ; enipuHUHUIIBI
XpaHEHUs JaHHbBIX B
dopmarax ¢aiinos
KOMITBIOTEPHOM rpaduku
Y UX UCMOJIb30BaHUE JITIS
XpaHeHUs! KOMIIOHEHTOB
MH(POPMALIMOHHBIX
CUCTEM U Mojielieit
uHTepQeiicoB "yenoBex
OBM" ;

® OCHOBBI
MaTeMaTu4ecKuX U
QJITOPUTMHUYECKUX
npeoOpa3oBaHui
KOMIIBIOTEpHON TpapuKH
U MX TIPUMEHEHUE TIPH
pa3paboTKe KOMIIOHEHTOB
MH(POPMALIMOHHBIX
CHCTEM M Mojeneit
uHTEepQeiicoB "denoBex
OBM"; 0CHOBHEBIE
armaparHble CPEeICTBa
KOMIIBIOTEPHOU TpauKH,
WCTIOB3YEeMBbIE IS
pa3paboTKe KOMIIOHEHTOB
MH(OPMAIIMOHHBIX
CUCTEM U MOJENEH
uHTepPeiicoB "uenoBek
O9BM". ;

e 0a30BbIE MOHATHUS
KOMITbIOTEPHOMN IpaduKH,
HCIIOJIb3YEMBIE TPU
pa3paboTKe KOMITOHEHTOB
MH(POPMALIMOHHBIX
CUCTEM U MOJENe
uHTepQeiicoB "yenoBex
O9BM"; ;

nHTEep(dEicoB "YeToBeK
SBM",

e o0yajaeT yMEHUSIMU
TS pa3paboTKu
HEOOJIBIINX
MIPOrPaMMHBIX
KOMITOHEHTOB
MH(POPMALMOHHBIX
CHCTEM M MoJeTiel
uHTEep(eiicoB "yenoBex
OBM";

® MIPUMEHATH
COBpPEMEHHBIE CPE/ICTBA
11 pa3paboTKu
COOCTBEHHBIX
KOMIIOHEHTOB
MH(OPMAIIMOHHBIX
CHCTEM;

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA

KOMIIOHEHTOB
MH(POPMALIMOHHBIX
CHCTEM U MoJeel
uHTepQeiicoB "yenoBex
S5BM",

® OCHOBHBIMH IIpHEMaMH
CO3aHUSI KOMITOHEHTOB
UH(}OPMAITMOHHBIX
CHUCTEM U MOJIEIIEH
uHTepdercoB "UeIoBeK
OBM"6 nporpaMMHbBIMHU
CpencTBamMu pa3paboTKu
KOMITOHEHTOB
UH(GOPMAITMOHHBIX
CHUCTEM U MOJIEIIEH
uHTepdercoB "ueIoBeK
OBM";

® IPOrpaMMHBIMU
CpeaCcTBaMH pa3paboTKu
KOMITOHEHTOB
MH(}OPMaIMOHHBIX
CHUCTEM U MOJIEIIEN
nHTEep(deicoB "UemoBeK
OBM";

s peanuzanuy BBIMICTIEPEUUCICHHBIX 3a/1a4 00yYeHUS] MCIOIBb3YIOTCS TUIIOBBIE KOHTPOJIBHBIE
3a/laHusl WM WHBIE MaTepuaibl, HEOOXOIUMBIC JIs OLICHKH 3HAHWW, YMEHHI, HABBIKOB M (WJIM) OMBITA
NESATETPHOCTH, XapaKTePU3YIOMUX dTanmbl (OPMUPOBAHHUS KOMIETEHIIMA B TIPOIECCE OCBOCHUS
00pa30BaTebHON IPOrPaMMBI, B CJIEIYIOIIEM COCTABeE.
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3.1 Tems1 pedeparon
— OOmnacTi NpUMEHEHHs] KOMITBIOTEPHON TpaduKu.
— Knaccudukanms 1 0630p COBpEMEHHBIX TpadhUueCKUX CUCTEM.
— Opranuzanus auanora B rpaduyecKux cucreMax.
— Cranngaptsl B 0051acTH pa3paboTKH rpa)uIecKiX CHCTEM.
— TexHu4YecKue cpeiCTBA KOMIBIOTEPHON TpaduKu: MOHUTOPBI.
— TexHuueckue cpecTBa KOMIbIOTEpHOU rpaduku: rpaduueckue aganTepsl.
— TexHuueckue cpecTBa KOMIbIOTEPHON IpadUKU: MIOTTEPHI.
— TexHuueckue cpecTBa KOMIbIOTEPHOU IpaduKu: MPUHTEPHI.
— TexHUYECKHE CpeICTBA KOMITBIOTEPHOU TpauKH: CKaHEPHI.
— I'paduueckue mpoueccopsl.
— @opwmarsl XxpaHeHus rpaduyeckoi nHGOpMaIUH.
— IIporpammusie cpencTBa komnbioTepHoi rpaduku: CorelDraw.
— IlporpammubIe cpencTBa KOMITbIOTEpHOM rpaduku: PhotoShop.
— TlporpaMmHbIe cpecTBa KOMIbIOTEPHOI rpaduku: 3DMax.

3.2 Bonpochl Ha cobeceoBaHHe

1. Kmaccudpukanust coBpeMeHHBIX rpaduyeckux cucreM 2. OO0nacTh NPUMEHEHHS
KOMITbIOTepHOU rpaduku 3. Anroput™mbl TeHepamuu oTpe3ka. 4. CTwib JUHHHA. AJITOPUTMBI
dbopmupoBanus ctuieil muHud. 5. [eHepaius okpykHOCTe 6. AITOpUTMBI 00X0/1a KOHTYpa (MIPOCTOTO U
CIIOKHOTO0) 7. 3aKpalllMBaHUE 3aMKHYTHIX oOnacteil. 8. Anroputmel orceuenus. 9. [IpeoOpazoBanus Ha
mockoctu 10. IIpeo6pazoBanue B mpoctpancTBe 11. IlpoeunpoBanue. Bunbl miockux mpoekiuii 12.
Mogenu onucanust 00bekToB 13. Busyanuzanus o0beMHBIX U300pakeHUN. YaneHne HeBUIUMBIX YacTeil
¢uryper. 14. Cozmanue (QOTOpEaTMCTHYHOTO H300paxeHus creHbl. 15. TexHuuyeckue cpencra
KoMIbloTepHOU rpadukn. 16. @opmarsl xpaHeHus rpaduueckort nHGopmarmu. OCHOBHBIE MOHITHS 1.
Onpenenuth TNOHATHS «BEKTOpHas Tpaduka» U «pacTpoBass rpaduka». 2. I[loHsTue deThipex- H
BOCBMHCBSI3HOCTH oOnacteit. 3. UTo 03Ha4aeT TepMUH «MHBapUAaHTHOCTHY. 4. UTO Takoe 3arpaBka. 5. Uto
Takoe OIHOPOAHBbIE KoopAMHATHL. 6. UTo Takoe mpoenupoBanue. 7. Ha kakue 1Ba Kiacca Jenarcs
obnmacTu, TpeqHa3sHaYeHHBIC Ui 3aKpacku, Mo cmocoOy 3amanust Ilpaktmyeckas yacte 3amada 1.
BrinonHuTe crneayromye AByMepHble mpeoOpa3oBaHus: 1. HOBOPOT TPEYrojbHUKA C BEPIIMHAMU B TOUKaX
A(-1, 6), B(2, 4), C(-2, 0) Ha 90° oTHOCHUTEIBHO Hadaja KOOPAWHAT. 2. OTPAXEHHUE TPEYrOJIbHHUKA C
BepiirHamMu B Toukax A(-1, 6), B(2, 4), C(-2, 0) orHocuTenbHO ocH Y. 3ana4a 2. BeinonHuTe ciaeayronme
MIPOCTPAHCTBEHHbIE MTPe0Opa3oBanus: 1. IByKpaTHOE C)KaTHe YETHIPEXYTOJIbHUKA C BEPIIMHAMHU B TOUKAX
A(1,1,0), B(1,3,0), C(3,0,0), D(3,3,0) ¢ momomipto obmiero macmrabupoBanus. Haiitu ¢usmueckue
KOOpJIMHATBl TNpPeoOpa30oBaHHOIO 4YeTblpexyroibHuka A*B*C*D*. 2. mnepeHoC 4YeThIpeXyrojbHUKa C
BepmnHamMu B Toukax A(1,1,0), B(1,3,0), C(3,0,0), D(3,3,0) mo ocu Y Ha 2 eaununbl. 3amaua 3. 1.
Paznoxute orpezok A(0, 0), B(-7, 3) B pacTp ¢ nomompto anroputma bpesenxema. 2. Paznoxxure oTpe3ok
A(0, 0), B(-5, -9) B pactp ¢ momoipto anroputma bpeszenxema. 3agaya 4. 1. 3anmoiHUTE MHOTOYTOJIBHUK
IPOCTBIM alTOPUTMOM C 3aTpaBkoi. 3arpaBouHblii mukcen (3,1). 2. 3amava 5. 3. 1. Ompenenute
BUJIUMOCTh OTPE3KOB MpOCThIM anroputMoM. Koopmunarer oxna (0,0), (5,0), (0,5),(5,5). KoopauHarst
otpe3koB: 1. A(4,4), B(6,6). 2. A(4,6), B(1,7). 3. A(1,1), B(4,4). 3anaua 6. 1. OnpenenuTh BUANMOCTh
rpaneit AHCB u BEFC mecturpannuka no anropurmy Pobeprca. KoopanHaTsl BepIIMH HIECTUTPaHHUKA
A(1,0,0), B(5,0,0), E(5,5,0), D(1,5,0), C(5,0,3), F(5,5,3), G(1,5,3), H(1,0,3). Touka nabmonenus N(20, -3,
3).

3.3 Tembl OIPOCOB HA 3aHATHAX

— Mertonbl u anroputMsl TpexmepHoil rpaduxu (3D-rpadurka): BUIbI TEOMETPUUECKUX MOAEEH
UX CBOWCTBA, MapaMeTpu3alus MOAENEH; T'€OMETPUYECKUE OIEepaluy Hal MOJIEISIMH; TPEXMEpHBIE
peoOpa3oBaHusl; TpEXMEpPHbIE MPeoOpa30BaHUs B OJHOPOJHBIX KOOPAWHATAX; KOMIO3UIUS TPEXMEPHBIX
npeoOpa3oBaHuil; MPOEKIMM; KapKacHas BH3yalH3alus; IOKa3 C yAaJleHHEM HEBUIUMBIX JIMHUM;
crocoObl  co3laHust  (HOTOPEaTMCTUUHBIX M300pakeHUIl; 3aKkpallMBaHUE IMOBEPXHOCTEH: MOAEIH
OTpa)XKeHHUs CBETA; BBIYMCIICHUE HOpMAJIEH U YITIOB OTPa)KEeHUS; anredpa BEKTOPOB

— CucreMbl KOOpAMHATHI M JAByMepHbIe mnpeoOpazoBanus (2D-rpaduka): cuctemMbl KOOpAMHAT;
JIByMEpHbIE MpeoOpa3zoBaHusl; ABYMEpPHbIE MpeoOpa3oBaHMs B OAHOPOAHBIX KOOPAMHATAX; KOMIIO3HIIMS
JIBYMEpHBIX ITpeoOpa3oBanuii; appuHHbIe TpeoOpa3oBaHUsL.

— ba3zoBble anropuTMbl pacTpoBOW TpadUKU: aJTOPUTMBI BBIBOJA MPSMONM JIMHHUHU; AITOPUTM
BBIBOJIa OKPYXKHOCTH; QJITOPUTM BBIBOJIA DJUIMIICA; CTHJIb JIMHWUH, TEPO; CIOXKHBIA M MPOCTOH KOHTYP,
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QITOPUTMBI 00XO/la KOHTYpA; CTHJIb 3allOJHEHUS, KUCTh, TEKCTypa; aJTOPUTMBI OTCEUCHHUSI OTPE3KOB,
aJITOPUTMBI 3aJIMBKH O00JIACTH, 3aKPACKH MHOTOYTOJIbHUKA.

— Hcropus u mpeaMeT KOMIBbIOTEPHOH rpaduku, 001acTh MPUMEHEHHUs KOMIIBIOTEpHOH TpaduKH;
TEHJICHIMN IIOCTPOCHHS COBPEMEHHBIX TIpaMUeCKHX CHCTeM: Trpadudeckoe sapo, HpPUIOKEHHS,
MHCTPYMEHTAPHH Ui HANKUCAHUs MPHIOKECHUH; KiIacCUPUKAIMSI U 0030p COBPEMEHHBIX TI'pauuecKux
CHCTEM; OCHOBHBIE (DYHKIIMOHAJIbHBIE BO3MOKHOCTH COBPEMEHHBIX IpahpUyecKiX CHCTEM.

3.4 TeMbl 10KJI210B

— 1. Obnactu npuMeHeHUs] KOMIbIOTepHOH rpaduku. 2. Knaccuduxanus u 0630p COBpeMEHHBIX
rpapuueckux cucrem. 3. Opranuzamus auaiora B rpapuueckux cucremax. 4. Cranmaptel B 001acTu
pa3paboTku rpaduyeckux cucrem. 5. TexHuyeckue cpefcTBa KOMIBIOTEPHON TpadUKu: MOHUTOPHL. 6.
TexHuueckne cpencTBa KOMIBIOTEPHOH Tpaduku: rpaduueckue agantepbl. 7. TexHH4yeckue cpencra
KOMITBIOTEpHOM rpaduku: miorTepsl. 8. TexHHUecKHe cpelicTBa KOMIBIOTEPHON TpaduKu: MPUHTEPHL. 9.
TexHuyeckue cpeacTBa KOMIbIOTEpHOU rpadukn: ckanepsl. 10. ['paduyeckue mporeccopsl. 11. dopmarer
xpaHenusi rpaduyeckoii uHopmamuu. 12. IIporpammHble cpencTBa KOMIBIOTEPHOH TpaduKu:
CorelDraw. 13. Ilporpammubie cpenactBa kommbloTepHoil Tpaduku: PhotoShop. 14. IIporpammubie
cpenctBa kommbloTepHOU Tpaduku: 3DMax OcHOBHBIE TpeOOBaHUS M METOAMYECKHE YyKa3aHUS TI0
BBITTOJIHEHUIO CAMOCTOATEIBHOM paboThl, MOATOTOBKE, O(OPMIICHHIO U 3aIIuTe pedepara mpeacTaBIeHbI
B nocooun «XabubynuHa, H.}O. KommnbproTrepHas rpaduka: yded. METOIUY. MOCOOME TIO BBIMOJTHEHUIO
71a00paTOPHBIX U CaAMOCTOSITENBHBIX paboT st HampasieHus noarotosku 09.03.01 — Mudopmaruka u
BbiunciauTensHas texuuka / H. FO. XabuOynuna. — Tomck: Tomck. roc. yH-T CHCTeM YIp. H
paauosnektponnku, kap. KCVII, 2016. — 98 «c. — [Dnekrponnsiii pecypc]. — URL:
http://new.kcup.tusur.ru/library/kompjuternaja-grafika-uchebno-metod-posobie-po-vypolneniju-
laboratornyh-i-samostojatelnyh-rax.

3.5 TeMbI KOHTPOJIBHBIX PadoT

— KonrponpHass pabora 1 mo mucnmmummae «Kommbiorepras rpaduka» 1. I[{udpoBoro
muddepeHnansHOro aHanu3aropa (0OBIYHbBIN) U TeHepallui BEeKTOpoB. 2. AnroputMm bpesenxema ans
reHepaiuu  BekTopoB 3. IeHepauus okpyxHocTH - AunroputM bpesenxema 4. Onpenenenue
MIPUHAIJICKHOCTH MHUKCEIE MHOTOYroJbHUKY 5. [IpocToil anroputm 3aiuBKY (peKypCUBHBIN allrOpUTM) 6.
AnroputM 00xo/1a MPOCTOrO 3aMKHYTOTO KOHTypa 7. AIroputM 00XoJa CIOKHOTO 3aMKHYTOTO KOHTYpa
KonTponbnas padora 2 no nucuurinne «Kommnbiorepuas rpaduxa» 1. [Ipeo6pa3zoBanus Ha MIOCKOCTH €
MIOMOIIbIO OTHOPOIHBIX KoopauHat. OOmIMii BUA MaTpUIIbl TPeoOpa3oBaHusl, BIMSIHUE KaKIOTO 3J€MEHTa
Ha pe3ynbTar npeodpazosanus. [IpeobpazoBanne — cmenienne (mepenoc). 2. [Ipoekuun — Kabunernas. 3.
Anamutndaeckast Mmoaenb 4. CTpyKTYpbI JaHHBIX JJIs TIPE/ICTABICHUS! BEKTOPHOM MOJIMTOHATIBHON MOJICIH:
TpeTuil Ccrnocod MpeACTaBICHUs BEKTOPHOM MOJUroHaibHOM Mozenu. 5. Anroput™m «OtcedyeHue
HEJUIEBBIX T'PaHEi», UCIOMB3YIONIMNA HOpMalu K TpaHsaMm. 6. Anroputm Bapnaka. 7. Ilpocras momens
OCBelIeHHUs ¢ T1aMOepTOBbIM (P HY3HBIM OTpaKEHUEM

3.6 Tembl 1a00paTOPHBIX PadoT
— PeanuctuuHoe nmpeacTaBieHUE TPEXMEPHBIX CIEH (AJITOPUTMbI YIaJIeHNUs HEBUAUMBIX IpaHeH,
OCBELICHNE U TeKCTYpUpOBaHHE 00BEKTA)
— AJNropuTMBbl BEKTOPHOI rpaduKu: Ipeodpa3oBaHUs Ha MJIOCKOCTH U B IPOCTPAHCTBE
— AnroputMsbl pacTpoBoi rpaduku
— Ilepsslit rpadmyeckuii npoekT. MarpuuHbIe ONepalny.

3.7 3auér

3ader mpoBoauTcs B ycTHOW (opme. Ha 3ader BBIAIOTCS BONPOCHL, AHAJIOTUYHBIC
IPEeCTaBICHHBIM BolpocaM s cobecenoBanus. [1oiHbIN mepeyeHb BOMPOCOB HAaXOAUTCA B MOCOOUM
«Xabubynuna, H.}O. KomnbrorepHas rpaduka: yue6. METOANY. TOCOOHUE 1O BBIIOJHEHUIO Ta00paTOPHBIX
U CaMOCTOSITENIBHBIX paboT A HarpasieHus noaroroBku 09.03.10 — Mudopmaruka u BeIYUCIUTENbHAS
texnuka / H. }O. Xa6buOynuna. — Tomck: TOMCK. TOC. YH-T CHUCTEM YNp. U PaAHOIEKTPOHHUKH, Kad.
KCVII, 2016. — 98 c.». 3auetrHas pabota ouenuBaercs B 20 OamioB (B peliTuHroBoit cucreme 310 10
OamioB 3a cobecenoBanue M 10 6amIoB 3a KOHTPOJIBbHYIO paboTy mociie 2-il KOHTPOJbHOM TOYKH).
[Tpumep 3auetHoro Ounera Teopernueckas wacte - 5 OamnoB 1. Kinaccudpukanus cOBpeMEHHBIX
rpadudeckux cucreM lIpaktmdueckas dacTh 3amada 1 (2 Oamna). BemmonmHuTe clieqyrompe ABYMEpHBIC
npeoOpa3oBaHus: MOBOPOT TPEYroJIbHUKA C BepmmHamu B Toukax A(-1, 6), B(2, 4), C(-2, 0) na 90°
OTHOCHUTEJIPHO Hayalla KoopauHar. 3ajada 2 (2 Gana). BelmonHuTte cienyroliye MpoOCTPaHCTBEHHbIE
npeoOpa3oBaHus: JByKpaTHOE CXKaTHE YeThIpexyrojbHUKa ¢ BepmmHamu B Toukax A(1,1,0), B(1,3,0),
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C(3,0,0), D(3,3,0) ¢ momompio obmero MacmrabupoBanusi. Haiitm ¢usnyeckue KOOpAWHATHI
npeoOpa3oBaHHOTO YeThipexyroibauka A*B*C*D*, 3agaua 3 (2 6amra). Paznoxute orpe3ok A(0, 0), B(-
7, 3) B pactp c momoipio anroputMma bpesenxema. 3amaua 4 (2 Gasura). 3amoIHUTE MHOTOYTOJIBHHK
MPOCTBIM aJITOPUTMOM C 3aTpaBKOW. 3arpaBouHbIi mukcen 3amgada 5 (3 6amna). OnpenenuTe BUAMMOCTD
OTpe3KoB MpocThiM aiaroputmoM. Koopaunarer okna (0,0), (5,0), (0,5),(5,5). Koopaunarer orpeskos: 1.
A(4,4), B(6,6). 2. A(4,6), B(1,7). 3. A(1,1), B(4,4). 3agaua 6 (4 6amra). OnpenenuTh BUAUMOCTb TPaHEH
AHCB u BEFC mecturpannuka mo anroputmy Pobeprca. KoopauwHarel BepIIMH IIECTHTPAHHUKA
A(1,0,0), B(5,0,0), E(5,5,0), D(1,5,0), C(5,0,3), F(5,5,3), G(1,5,3), H(1,0,3). Touka nabmronenus N(20, -3,
3).

4 MeTonqu4ecKkne MaTepHAaJIbI
st obecnieuenust mpoiecca oOydeHHsS] U pelIeHUs 3a7ad 00ydeHUs! UCIIONB3YIOTCS CIICIYIOIIHE
MaTepHUalIbl:
— METOIHMYECKUE MAaTepHUAJIbl, OINPEHCISIONME IPOLECAYPbl OLCHUBAaHUA 3HAHUN, YMEHUH,
HaBBIKOB W (WIHM) OIBITa JCSITEIbHOCTH, XapaKTePH3YIOIIUX JTarbl (OPMHPOBAHHS KOMIICTEHIIHH,
cortacHo 1. 12 paGoyeid mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Kowmnbrorepras rpaduka: Yuebnoe nocodue / Jlrokmua b. A. —2012. 127 c¢. [DneKTpoHHBIN
pecypce] - Pexxum mocryna: https://edu.tusur.ru/training/publications/1864, cBoOOHBIA.

4.2. JlonosiHMTEIbHAS JJUTEpaTypa

1. Tlopes, B. KommnbiorepHas rpaduka: Yuebnoe mocodbue / B. H. Ilopes. - CII6.: BXB-
[TetepOypr, 2005. - 428[4] ¢ (manuune B 6nbmmorexke TYCYP - 60 7k3.)

2. AnropuTMHUYECKHE OCHOBBI PAacTPOBOM MAalIMHHON rpaduku : yuebHoe mocobue / JI. B.
WBanoB [u ap.]. - M. : UnTtepuer-Yausepcurer Mudopmammonnsix Texnonoruii, 2007. - M. : BUHOM.
Jlaboparopus 3nanuit, 2007. - 283[5] ¢ (manmmuue B 6ubmmorexke TYCVYP - 1 3k3.)

3. Cunenxko, JI. A. KomnerorepHas rpaduka m reomerpuyeckoe mozenupoBanue [Tekcr] :
yuebnoe nocodbue / JI. A. Cunenko. - CII06. : ITUTEP, 2009. - 224 ¢ (nanuune B 6ubmmorexke TYCYP - 1
9K3.)

4. Pomxepc, [I. AnropurMudeckue ocHOBbI MamuHHOM rpaduku / JI. Pomkepc ; mep.: C. A.
Buuec, I. B. Onoxronosa, I1. A. MonaxoB ; pen. nep.: F0. M. basikoBckuii, B. A. I'anaktuonos. - M. :
Mup, 1989. - 504 c. (nanuuue B 6ubnuoreke TYCYP - 28 5k3.)

5. Tonsxos, A.IO. IlporpammupoBanue rpaduku GDI+ u DirectX: CoBpeMeHHBIE METOIBI
IPOTpaMMHUPOBAaHUS KOMITBIOTEpHOH Tpadukn: st mporpammuctos/ A. 1O. ITonsikos, B. A. bpycenues. -
CII6.: BXB-IletepOypr, 2005. - 357[3] ¢ (manuune B 6ubaunoreke TYCVYP - 9 5k3.)

6. bnmnoBa, T. A. KomnsiorepHas rpaduka [Tekct] : yue6HOe mocobue / T. A. baunosa, B. H.
ITopes ; pen. B. H. ITopes. - Kues : FOnunop, 2006. - 514 ¢ (ranuuue B 6ubmuorexke TYCVYP - 3 3k3.)

4.3. Y4yeOHO-MeTOAUYECKOE T0cO0UE U POrpaMMHoOe oldecriedeHne
1. Xabubymuna H. 0. KomnbsiotepHast rpaguka : yue6. METOAMY. MOCOOME IO BHIIOIHEHUIO
71a00paTOPHBIX U CAMOCTOSTENBHBIX paboT /i 11 OakanaBpos HanpasieHus 09.03.01 — «Mudopmaruka
Y BBIUMCIINTENIbHAS TEXHUKA», HANpaBIeHHOCTh « CHCTEMbl aBTOMATH3UPOBAHHOTO MpoeKTHpoBaHus»/ H.
10. Xabubynuna. — Tomck : ToMCK. TOC. YH-T CUCTEM YIIp. U pasno3i1ekTpoHukH, kap. KCVYII, 2016. — 98
C.- [DnexTpoHHbIH pecypc]. - URL: [DnexTpoHHbIH pecypc]. -
http://new.kcup.tusur.ru/library/kompjuternaja-grafika-uchebno-metod-posobie-dlja-bakalavrov-090301

4.4. ba3bl JaHHBIX, HH(POPMAIIMOHHO CIIPABOYHbBIE U MOUCKOBbIE CHCTEMbI
1. TlowuckoBsie cuctemsl: http://www.google.com, http://www.ya.ru
2. DmektpoHHas 0a3a  JaHHBIX  ydeOHO-MeTomuveckux  paspabotok  kad. KCVII:
http://new.kcup.tusur.ru/library
3. JlocTym K 2JMEKTPOHHBIM pecypcaM Ha HaydHO-00pa30BaTelIbHOM IOpTale YHHBEPCHTETA -
http://edu.tusur.ru/training/publications
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