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«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Komnbrorepnas rpadguka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku / criennaibHOcTh: 09.03.04 IIporpamMmmuasi HHKeHepusi

HanpasnenHocts (mpodwmip) / cnenmanuzanus: WHaycTpuadabHasi pa3padoTka NPOrpamMMHBIX
NPOIYKTOB

®opma o0ydeHus: OUHaA

®akynpreT: PCY, PaKyJbTeT CHCTEM YIIPABJICHHUS

Kagenpa: AOU, Kadeapa apromarnzanum o6padoTku HH(pOpMALUU

Kypc: 2,3

Cemectp: 4, 5

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 4 cemectp 5 cemecTp Bcero Enunuiet
1 |Jlexuun 26 0 26 4acoB
2 |I[IpakTH4ecKue 3aHATUS 18 0 18 4acoB
3 | JlaGopaTopHbie pabOTHI 32 0 32 4acoB
4 | KypcoBoii TpoekT / KypcoBas padboTa 0 36 36 4acoB
5 | Bcero aynuTOpHBIX 3aHATHI 76 36 112 4acoB
6 |CamocTtosTenpHas pabora 68 36 104 4acoB
7 | Bcero (0e3 sx3amMeHa) 144 72 216 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 0 36 4acoB
9 | OO0mas TpyI0eMKOCTb 180 72 252 4acoB
5.0 2.0 7.0 3.E.

DK3aMeH: 4 cemecTp
KypcoBoii mpoekT / kypcoBasi paboTa: 5 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokost Ne 317 ot « 25 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienrasibHOCTH) 09.03.04 [Iporpammuas urkenepusi, yreepxkaentnoro 12.03.2015 rona, paccmor-

peHa u onoOpeHa Ha 3aceqanuu kapenpsl AOU «  » 20 ropa, npotokon Ne
PazpaboTunk:
noueHT kap. AOU T. O. Ilepemuruna

3aBenyromuii odecrieunBaroien kag.
AOU 1O. 11. ExnakoB

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan ®CY I1. B. Cenuenko
3aBenyromnuii BeITycKaroten kag.

AOHN 1O. I1. ExmakoB
OKCIEPTHI:

JouieHT xadeapsl aBTOMaTH3AIUU 00-
pabotku nHpopmammu (AON) H. 0. Canmuna

JoueHT xadeapsl aBTOMaTH3aIUU 00-
pabotku uHpopmanmu (AON) A. A. CunopoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Henwro nucturmnunbl « KommnerorepHas rpaduka» SBISETCS U3yYCHUE MATEMAaTUUECKUX U allTOPUT-
MHUYECKUX OCHOB KOMITBIOTEPHOM rpaiKu, a TaK)Ke OCBOESHUE CPEICTB pa3padOTKU MPOrpaMMHOro obec-
MIEYCHUS IS BU3yaIU3alH PEATMCTUIHBIX N300PaKEHUM CIIOKHBIX TPEXMEPHBIX CIICH.

1.2. 3amaum AMCHUIIIMHBI

— chopMHpOBaTh B3IV Ha KOMITBIOTEPHYIO I'padHUKy Kak Ha CHCTEMAaTHYECKYI0 HAyIHO-TIPaK-
TUYECKYIO JIeATEIHHOCTh, HOCSIIYIO KaK TEOPETUUCCKHM, TaK U IPUKIIATHON XapaKTep;

— chopMupoBaTh 0a30BBIC TCOPETHUECKHE IMOHATHS, JISXKAIIUE B OCHOBE KOMITBIOTEPHOM rpadu-
K{, OCBOMTh OCOOCHHOCTHU BOCTIPHSITHSI PACTPOBBIX H BEKTOPHBIX N300PaKEHHIA;

—  JaTh NMPEJCTaBICHUE O METOJIaX TEOMETPUUYECKOTO MOJICITMPOBAHHS,

—  Hay4YWTh MPAKTHUYECKOMY HCIIOJIH30BAHUIO aJITOPUTMOB M METOJOB KOMITBIOTEPHOH TpapuKu
IIPU IPOSKTUPOBAHUH TTOJIE30BATENBECKUX HHTEPHEHCOB MPOTPAMMHBIX CUCTEM.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuuminna «Komnsrotepnas rpaguka» (b1.5.20) otHocurcs k 610Ky 1 (6a3oBast 4acTh).
[TpenmecTByOUMMHI AUCUUIUIMHAMHU, (DOPMUPYIOIIMMHU HayaJlbHbIE 3HAHUS, ABJSIOTCS: Anredpa
U TeoMeTpus, JJuckpeTHas Maremaruka.
[Tocnenyromumu AUCUUIUIMHAMY ABIsIOTCSA: Pa3paboTka MHTEpHET-NPUIIOKEHUH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tporiecc n3yueHus: AMCUUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMNX KOMITETCHIINH:

— OIIK-1 BnageHneM OCHOBHBIMH KOHIICTIIIUSIMU, TIPUHIIMITAMH, TEOPUSIMH U (aKTaMH, CBSI3aH-
HBIMH ¢ UH(GOPMATHUKOIA;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyYaOLUICs TOJKEH:

—  3HATh HCTOPHUIO Pa3BUTHS KOMIBIOTEPHOH TpadyKu; BUABI KOMITbIOTEPHOU rpaduku, o6nactu
UX MPUMEHEHHUS; CIIOCOOBI XpaHeHUs Tpaduieckoil mHPOpPMALUK; OCHOBHBIE MPUHITUITBI KOMIBIOTEPHON
rpaduKH.

— yMeTh pa3pabarbiBaTh rpaduyecKre MPUIOKESHHUS U TOIH30BATHCS CICIHATBLHBIMU MPOIETY-
pamMu U GYHKIUAME rpadudecKuX OHOIMOTEK.

— BJAaJeTh METOIAMU CO3JIaHUS PEATUCTHUYCCKUX TPEXMEPHBIX M300paKEHHIT; HABBIKAMU O[T~
TOTOBKH OTYETOB, JOKJIA/IOB, IPE3CHTALINM 110 U3YYEHHOMY MaTepHally.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsACT 7.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyoeMKOCTh TUCIUILITMHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl

4 cemecTp 5 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 112 76 36
Jlexuun 26 26
[IpakTuueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 32 32
KypcoBoii npoexT / kypcoBasi paborta 36 36
CamocrosiTenpHas paboTa (Bcero) 104 68 36
[ToaroroBka K KOHTPOJBEHBIM paboTaM 8 8 0
BrimonHeHne KypcoBOTo MpoeKTa / KypCcoBOi 36 0 36
paboThI
OdopmieHne oT4eToB 10 Ja00paTOPHBIM 8 8 0
pabotam
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[ToaroroBka k 1a00paTopHBIM paboTam 14 14

[IpopaboTKa JTEeKIIMOHHOTO MaTepuaa 8 8

CaMocTosTenbHOE N3yUeHUE TeM (BOTIPOCOB) 8 8

TEOPETHYECKON 4acTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 22 22 0
CeMHHapam

Bcero (6e3 3x3ameHa) 216 144 72
IToaroroBka u caada dK3aMeHa 36 36 0
OO6mmast Tpy1I0€MKOCTb, 4 252 180 72
3aueTHble EnpHUIBI 7.0 5.0 2.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl muCUUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
% = % BE ZE
= = o ar S S = 0 I
H o M < M < |=pEE <~ o [P}
a3BaHUs Pa3/ieyoB TUCIUILINHEI i ) a, 4 e, o © 2 &
= = © = s 5 o S g
{7 S . < o o 2 =
= = o m 8 S £
4 cemectp
1 OcHOBHBIE MOHATHSI KOMIIBIOTEPHOM 6 6 8 0 18 38 |OIIK-1
rpaduKu
2 MaremaTtuyeckre OCHOBBI KOMITbIO- 8 8 8 0 20 44 | OIIK-1
TEepHOU rpaduKu
3 MeTozp! ¥ alnropUTMbl TPEXMEPHOI 6 2 8 0 14 30 |OIIK-1
rpaduxu
4 T'papuueckoe mporpaMMUpOBaHUE 6 2 8 0 16 32 |OIIK-1
Hroro 3a cemectp 26 18 32 0 68 144
5 cemecTp
5 I[locTtaHoBKa U aHaJINU3 3aJ]aHUS 0 0 0 36 10 10 | OIIK-1
6 PazpaboTka anroputma u mpo- 0 0 0 16 16 |OIIK-1
rpaMMHas peaan3anus
7 OdopmieHre oTyeTa U 3aIuTa Kyp- 0 0 0 10 10 |OIIK-1
COBOTO MIPOEKTa/pabOTHI
Hroro 3a cemectp 0 0 0 36 36 72
Uroro 26 18 32 36 104 216
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

q

dopMupyembie

KOMIICTCHIIUU

4 cemecTp

1 OcHOBHBIE NOHATHUA
KOMITBIOTEpHOH TpauKH

Omnpenenenure v 3a/1a4i KOMIbIOTEpHOU rpaduku. Vc-
TOpUS Pa3BUTHI U 00JIACTH TPUMEHEHUS KOMITBIOTEP-
Holt rpaduku. ['paduaeckas cucrema. Snpo rpadude-
ckoit cuctemsl. [lonp3oBarenu rpagUuecKuX CUCTEM.
Mertoset npeacTaBiaeHus rpaduueckoi nHGOpMAITIH.
PactpoBas rpa¢uka. Bekropnas rpaduka. @paxrans-
Has rpaduka. Dopmatsl (aitioB rpaduku. L{BeToBBIC
mognenu. LiseToBas monens RGB. 1IBeToBas moaein
CMYK. IIseroBas moaens HSB.

(o)

Hroro

OIIK-1

2 Maremarudeckue
OCHOBBI KOMIIBFOTEPHOM
rpaduxu

I'eomerpuueckoe Mozenuposanue. ['eomerpuueckoe
onpeneneHne 6a30BbIX TUNOB. KoOpIMHATHBIN METO/.
Cuctemsl koopauHar. [IpeobpazoBaHus KOOpAUHAT.
Addunnsie mpeodpazoBanus. [IBymepHbie aQPpuHHBIC
npeoOpaszoBanus. AQuHHbIE TpeoOpa3oBaHUsl B PO-
cTpaHcTBe. [IpocTelinie cBOMCTBa MHOKECTB Ha 1ie-
JIOYHUCIIEHHOM peleTke. AJITOPUTM BBIBOJA MIPSIMOi
nuHuu. [Ipsmoe Berancinenne koopauHar. THKpeMeHT-
HBI€ AJITOPUTMBI. AJITOPUTM BBIBOJIA OKPYXHOCTH.
AnroputMBbI BEIBOAA GUTYp. 3aMOIHEHHE CIUTOIITHBIX
obnacteit. TecT MpUHAAICKHOCTH TOYKH MHOTOYTOJIb-
HUKY. 3alI0JTHEHUE MHOTOYTOIbHUKOB. CTHITB 3a1101-
Henust. Kucts. Tekerypa.

HUroro

OIIK-1

3 MeTozp! ¥ aNropUTMBI
TpeXMEpHOU TpaduKu

Busyanu3zanust TpexMepHbIX n300paskeHui. Buabl
npoekTupoBanus. [lapannensHoe npoekTHpoBaHUE.
IIepcrieKTUBHOE POEKTUPOBAHUE. YIAICHUE HEBUIU-
MBIX JINHUW U TOBEPXHOCTEU. YaJ€HNE HETULEBBIX
rpaHeil. Anroputm Z-6ydepa. Anroputm Pobeprca.
AJITOPUTM TIOCTPOYHOTO CKAaHUPOBAHHUSI. 3aKpalInBa-
HHUE [TOBEPXHOCTEU. Monenu oTpaxeHus cBera. Bbl-
yucinenne Hopmaiiel. Meton I'ypo. Meron ®oHnra.
[Ipenomnenue cBeta. BeruncieHnne BeKTopa Impeaom-
JeHHoTO Jiy4a. TpaccupoBka mydeid. [Ipumepst n300-
paskeHHs TPEXMEPHBIX OOBEKTOB.

HUroro

OIIK-1

4 I'pacpuueckoe
IpOrpaMMUPOBaHUE

OpenGl. ApxuTekTypa 1 0COOCHHOCTH CUHTAKCHCA.
Wntepdeiic OpenGL. Buzyanuszanus qByMepHbIX U
TpeXMepHbIX 00beKTOB. MaTpulibl npeoOpa3oBaHuil B
OpenGL.

HUroro

OIIK-1

CornacoeaHa Ha noptane N2 34018




Hroro 3a cemectp 26

Hroro 26

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTNHAPHBIC CBSI3U

Ne paznenoB gaHHOM IUCHUIUIMHBL, IS KOTOPBIX HEOOXOAUMO

HayMeHOBAHHE TUCLUILIHH u3y4yeHne 00ecTeYMBaAIONINX U 00€CIIeYnBAEMbIX JUCIUILUINH
1 2 3 4 5 6 7
[IpenmecTByronye AMCUUILUINHBI
1 Anre6pa u reometpust + +
2 JluckpeTHasi MaTeMaTuKa + + +

[Tocnenyromuye TUCITUTIITUHBI

1 PazpaboTka MHTEpHET-TIPHIIOKE-

. - +
HHUN

5.4. CooTBeTCcTBME KOMIIETCHUM, JopMHUpPyeMbIX IPH M3YYEHUH AMCUHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH H3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabymiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUHN TUCIUILTAHBI, U BUIOB 3aHS -
TN

Bune! zagsatuil

@DOpMBI KOHTPOJIA

KII/KP

E Komnerenuuun
Jlex

+ | IIpak. 3aH.

+ | JIa6. pab.

+ | Cam. pa0.

o
+

KonTponbsHnas pabota,
Ok3amen, OTYeT 1o jia-
OoparopHoii pabote,
Onpoc Ha 3aHATHSX, 3a-
[IATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
BricTynienue (nokmnan)
Ha 3aHsATUU, OTYeT 1o
KypCOBOMY IPOEKTY /
KypcoBoii pabore, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT

TpyoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUN

4 cemecTp
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1 OcHOBHBIE TOHATHS Pactpossriit penaktop GIMP 4 OIIK-1
KOMIEIOTEPHO rpaduKs Anrebpanyeckue ppakTasl 4
Hroro 8
2 Maremarnyeckue JIBymepHble appuHHBIE IPe0Opa30BaHU 8 OIIK-1
OCHOBBI KOMITBIOTEPHOH | . 8
rpaduxu
3 Merozp! 1 anroput™bl | [lepcniekTBHBIE TpeoOpa3zoBaHus OIIK-1
TpPEeXMEpHOH rpaduku Wroro
4 T'padpuueckoe I'padprueckoe TpexMepHOE MPOrpaMMUPOBAHUE C TIPHU- 8 OIIK-1
IIPOrpaMMHUPOBAHUE MeHeHuem OpenGL
Hroro 8
Hroro 3a cemectp 32
Hroro 32
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabiuie 8.1.
Tabmuma 8.1 — HamMmeHoBaHKe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)
3 z £
3 = 5
g = 5
HaszBanwus paznenos HanMeHnoBanne nMpakTHUECKUX 3aHATHN (CEMHUHAPOR) z 7 &5
: 2 g
> o =
al o g
= o
4 cemectp
1 OcHOBHBIE OHSTHS PacTpoBbie 1 BEKTOpHBIE H300paKEeHUS 4 OIIK-1
KOMIIBIOTEPHOM rpaduKu DpakTarbHas rpaduka 2
Hroro 6
2 MareMarudeckue AddunHBIC TPEOOpa3OBaHUS 4 OIIK-1
HOBBI KOMIIBIOTEPHOM
OCHO OMIIPIOTCPHO ba3oBbIe BEIUMCINUTEIBHBIE AITOPUTMBI 4
rpaduku
Hroro 8
3 Metojbl ¥ aNrOpUTMbl | AITOPUTMBI TPEXMEPHOM TpaduKu 2 OIIK-1
TpeXMepHOH rpaduku Hroro P
4 I'pauueckoe KpuBble 1 KpuBOJIMHENHBIE TOBEPXHOCTU 2 OIIK-1
IpOrpaMMHUpPOBaHUE Wroro 2
Hroro 3a cemectp 18
Hroro 18

Bunasl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

Tabymite 9.1.

9. CamocrosiTesibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
= S}
4 cemecTp
1 OcHOBHBIE TOHATHS [ToaroroBka k mpakTuue- 6 |OIIK-1 Brictymienne (moxmnam) Ha
KOMITBIOTEPHOU TpaUKH | CKUM 3aHSATHUSIM, CEMHUHA- 3anatuu, KoHTponbpHas pa-
pam 6ota, Onpoc Ha 3aHATHUSAX,
CamocTtosiTenbHOE U3yUe- 2 OTgeT Hf)r na6(g)aTop Hou
HHE TeM (BOIIPOCOB) Teope- pabote, 1ecT, JK3aMeH
TUYECKOM YacTu Kypca
[IpopaboTka TeKIHOHHOTO 2
MaTepuana
[ToaroroBka k maboparop- 4
HBIM paboTam
OdopmieHre OTYETOB 10 2
JabopaToOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 18
2 MaremaTuyeckue [ToaroroBka kK mpakTuue- 8 |OIIK-1 Brictymuienne (moxnam) Ha
OCHOBBI KOMIIBIOTEPHOM | CKMM 3aHSATUSAM, CEMHHA- 3aHsaTHH, KOoHTpOJIbHAS pa-
rpaduxu pam 6ota, Onpoc Ha 3aHATHUSX,
TYET I TOPHOMH
CamocrosrenbsHOE H3yye- 2 O 5 © %na&g)a OPHO
HUE TeM (BOIPOCOB) TEOpE- pabote, 1ecT, JKk3aMeH
TUYECKOM 4acTh Kypca
[TpopaboTka TeKIHOHHOTO 2
MaTepuaia
[ToaroroBka k 1aboparop- 4
HBIM paboTam
OdopMmieHre OTYETOB IO 2
JabopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 20
3 Meronb! u anroputMmbl | [ToaroroBka k nmpaktuye- 4 |OIIK-1 Brictymiienne (moxmnam) Ha
TpexXMepHOH Tpaduku CKUM 3aHATHUSAM, CEMUHA- 3anatuu, KontpomibHas pa-
pam 6ota, Onpoc Ha 3aHATHUSAX,
CamocTrosTenbHOE U3yue- 2 OTgeT Hf)r J'Ia6(g)aT0pHOI/I
T T, DK3aMeH
HUE TeM (BOIPOCOB) TEOpE- paboTe, 1eCT, JK3aMe
TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
[TonroroBka k maboparop- 2
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HBIM paboTam
OdopmieHre 0TYETOB TI0 2
J1abopaToOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 14
4 I'pauyeckoe IToaroroBka K nmpaxkTuye- OIIK-1 BricTynienue (noknan) Ha
IpOrpaMMUpPOBaHUE CKUM 3aHATHUSAM, CEMUHA- 3anatuu, KontposibHas pa-
pam 6ota, Onpoc Ha 3aHATHUSAX,
CamocrodrenbHOE H3yde- 2 OTG%T Hf)r Ha6(g)aT0pH0H
T T, DK3aMeH
HHE TeM (BOIPOCOB) TEOpE- pabote, 1ect, Jksame
TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
[ToaroroBka k 1aboparop- 4
HBIM paboTam
OdopmiteHre 0TIETOB 1O 2
JabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 16
Hroro 3a cemectp 68
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
5 cemecTp
5 IlocraHoBka ¥ aHaU3 | BeIIOJIHEHHE KypCOBOIO 10 | OIIK-1 3amuTa KypcoBBbIX IPOEK-
3a/TaHus npoekTa / KypcoBoi pabo- TOB / KypCcOBBIX pabot, OT-
TBI 4eT 110 KypCcOBOMY ITPOEK-
Wroro 10 Ty / KypcoBoii padoTe,
Tect
6 Pa3pabotka anroputma | BeimmoiHeHHE KypcOBOTO 16 |OIIK-1 3ammTa KypCOBBIX MPOEK-
U IporpaMMHas IpoeKTa / KypcoBoi pabo- TOB / KypcOBbIX pabor, Ot-
peanu3zanus THI 9eT 10 KypCOBOMY IPOCK-
Virtoro 16 Ty / KypcoBoii pabote,
Tect
7 Odpopminenue otueta u | BolmonHeHne KypcoBOro 10 |OIIK-1 3ammra KypCcOBBIX MPOEK-
3aIKUTa KypcoOBOTO npoekTa / KypcoBoi pabo- TOB / KypcoOBBIX padot, OT-
pOeKTa/paboThI THI YeT 10 KypCOBOMY IPOEK-
Vroro 10 Ty / KypcoBoii paboTe,
Tect
Hroro 3a cemectp 36
Hroro 140

10. KypcoBoii npoekT / KypcoBasi padora
TpynoeMKoCTh ayIMTOPHBIX 3aHITUH U POPMUPYEMbIe KOMIIETCHIIUH B paMKaX BBITIOJHEHUS Kyp-
COBOTO IpOEKTa / KypcoBO# paboThI npencTaBieHs! Tabmue 10.1.
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

v v s
= 2 E
3 = 5
Z 25
HaumeHnoBanune aynmuTOPHBIX 3aHATHI s &5
© S E
S g =
> &3
= =
= o
5 cemecTp

Nzyuenne oOmux TpeOOBaHUN K KypCOBOMY MPOEKTY / paboTe 4 OIIK-1

CornacoBaHue TEMBI M pa3padOTKa TEXHUYECKOTO 33 JaHHS

AHanu3 IpeMEeTHON 00JIacTH 1 pa3paboTKa arTOpUTMa PEIICHUS

IIOCTaBJICHHOW 3aJjaunt

[IporpamMmHas peanusanys ¥ TECTUPOBAHKE 16

OdopmieHne oT4eTa U 3amuTa KypcoBOro npoekra / paboTsl 6

Hroro 3a cemectp 36

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYpCOBBIX paboT:

— PeanuszoBarp 3amauy TpeXMEpHOTO OTCEUEHUS IJI Pa3iIMYHBIX OOBEKTOB - MHOTOTPAHHUKOB,
KPYIJIBIX TeJl WK UX coueTaHui. PemuTh 3aauy onpezeneHus: B3aMMHOTO pPacloIoKeHHUsI 0ObEKTOB U OT-
cekaroriero oobema. [lomyyeHHyro clieHy BpalaTh 110 TaMepy M UCIOJIb30BaTh KOMaH/bI IIepeorpeene-
HUSI CBOMCTB MaTepHasa.

— Pabora ¢ ocBemenuem. Pa3pabortate nporpammy, OCYIIECTBISIONIYI0 UMHTALUIO TBUKEHUS
Jy4a 1o nosepxHocTu. [Iporpamma nomkHa 007anaTh IPYKECTBEHHBIM HHTEPGENHCOM U MPEeAO0CTaBIATh
II0JIb30BATEII0 BO3MOKHOCTD BJIMATH HA CBOMCTBA MOBEPXHOCTH M Jy4a. [loinydeHHyro clieHy Bpalarh 1o
TaliMepy 1 UCIOIb30BaTh KOMAH/IbI IEPEOIPENEIECHNS CBOMCTB MaTepHaa.

— TlocTpoenue pemakropa BeKTOpPHBIX mIpudToB. Pazpabortare pemakTop, MO3BONISIOUINHA Gop-
MHUPOBATh CUMBOJIBI B BEKTOPHOM IPECTABICHUH, 3alICHIBATh UX B (hailyl U MCIIOIB30BATH JJISI CO3IAHMS
TEKCTOBOTO (aiina. Penakrop noymkeH UMETh COOTBETCTBYIOIINMA CEPBUC U PEKUMBI pAOOTHI.

— OO0ner Tena mo 3aaHHON TpaekTopuu. B pabote npenycMoTpeTh BOSMOXKHOCTh 3aJaHHs Tpa-
eKTOpUH 00eTa TPEXMEPHOTO Tesla U BblJady M300pa)KeHUs TOTO Tela ¢ TOYEK TPAEKTOPHUH, B3SITHIX C
oTpeieIeHHBIM 1aroM. Bo3MOKHBI BapHaIiiy 3a C4eT CMEHBI TPAEKTOPHM U crioco6a MpeaCcTaBIeHHS Tel
- CO CIUIOIITHOM 3aJTMBKOM WJIM KapKacHOE OTOOpakKeHHE.

— TlocTpoeHne KapKacHOTO M300pakKEHUS TeN B Pa3IUUYHBIX Mpoekuusx. IlpexycmoTpeTs mo-
CTPOEHHUE KapKacCHBIX M300pakKEHUH Pa3IMUHBIX TPEXMEPHBIX '€OMETPUUYECKUX MPOEKIUN C BO3MOKHO-
CTbIO U3MEHEHHsI TOUEK HAOIOICHMSL.

— TlocTpoeHne peanucTHYeCKuX HM300pakeHHsI ¢ ydeTtoM TeHed. Tpebyercs MOCTPOUTH TEHU
JUIs BBIOpaHHBIX OOBEKTOB NP PACIONI0KEHUHM HCTOYHUKA CBETa HA KOHEYHOM PACCTOSHHM OT OOBEKTa
BHE I10JISI 3pCHUSL.

— Peanu3zoBarhk TpexMepHYIO CLIEHY, COEPIKAILYI0 U300pakeHue KyOa ¢ BbIPE3aHHBIMHU (C TOMO-
mpto Oydepa Tpadapera) B rpaHax oTBepcTHsIMUA. OTBEpCTUS KaX10i IpaHu JOJKHBI ObITh pa3IUYHBIMHU.
B kaxmoMm OoTBEpCTHM MOMECTHUTH HOIYNPO3PAYHYIO (QHUTYpY, C MOMOIIBI0 KOTOPOH JaHHOE OTBEPCTHE
Obu10 MoydeHo. [lomyueHHy0 ClieHy BpallaTh 10 TaiiMepy U UCHOJIb30BaTh KOMaH/bl IEpEeOnpeaAeIeH s
CBOICTB Marepuarna.

— IlporpammHas BHU3yanu3alus TPEXMEPHOH MOJENN JaOMPUHTA BMECTE C IyTEM €ro IpoXo-
kaenus. [lonmydeHHyro CleHy Bpalars 110 TaiMepy M UCIOJIb30BaTh KOMaH/IbI IEPEONPEACIICHUS] CBOMCTB
MaTepuaa.

— IlporpaMmMHas BuU3yanu3alus TPEXMEPHOW MOJENIM KapTUHHOM raiepeu. Mcmonb3oBarh KO-
MaH/Ipl IEPEONPEIEICHUS CBOMCTB MaTepHaIa.

— PeanuzoBarh TpexMepHYIO CLEHY, COAEpKallyo u3o0paxkeHue Bpamatomencs moaenu Coi-
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HEYHOU cucTeMbl. Peann3oBars BO3MOKHOCTh OTOOpaKEHUS MTOAMUCH Ha3BAHUI IIAHET.

— Peanuszanus nporpamMmsl — IMHTATOpPa CIOXKHOTO CTAHKOBOIO MexaHu3Ma. llomydeHHyro cue-
HYy BpalllaTh [0 TaliMEPY U UCIOJIb30BATh KOMAH bl IEPEOIPEACIICHHUS] CBOMCTB MaTepuasa.

— H3o06pasuth TpexMepHyO ClieHY, H300pakarollyro padboTaronire MexaHuieckue Jacel. [lomy-
YEHHYIO CLEHY BpAaIllaTh N0 TAMMEPY U UCIOJb30BATh KOMAH/IbI IEPEOIPEACIICHNUs CBOMCTB Marepuaia.

— PeanuszoBarh TpexMepHYyIO CLEHY UMUTHPYIOLIYIO JBHKEHHUE Ms4a, MaJatollero Ha 1o U OT-
CKakMBaro1ero ot nosia. CHavazna ciieyeT CMOAEIUPOBaTh OTCKOK B Ty € TOUKY, OTKY/a HayajJoch naje-
HUE, 3aT€M BBICOTA OTCKOKA MOCTENEHHO yMEHbIIaeTcs. YHCIIO OTCKOKOB, CKOPOCTh JBUKEHUS JTOJIKHBI
3a/1aBaThCs B POTrpamMMme.

—  Xpanurenu 3xpana. Co3naTe NporpaMmy — XpaHUTelb 9kpaHa (Screen Saver) moaepKUBaro-
HIYIO O HACTPOWKH, Pa3IHYaIONIyI0 COCTOSHHS aKTUBHOTO PEXHUMa M PEKUMa KOHPUTYpAIUH, OCY-
HIECTBIISIONLYIO BBIXO/, €CIIM MOJIb30BaTENb HaXall KIaBUITY WU IEPEMECTUI MbIIIb.

— IIporpamma rpaduueckoro auzaitHa. Pa3zpabotate mporpammy uis Aau3aifHa jaHmmadTa c
BO3MOKHOCTBIO MOZEITUPOBAHUS PACIIONIOKEHHS PAa3IMYHbIX BUJIOB PACTUTEILHOCTH U JPYTUX MPEAMETOB
(Oecenku, (QoHTaHBI, CKYABNTYpPHI, OCBETUTENbHbIE MPUOOPHI U T.JA.). MCMONb30BaTh BCEBO3MOXKHBIE
cnemdGEeKTh: TYMaH, TEKCTYPHI U JIp.

— IIporpamma rpaduueckoro auzaitHa. Pazpaborats mporpammy sl TPOEKTUPOBAHUS KYXOH-
HOM MeOenu ¢ BO3MOXHOCTBIO M3MEHEHHUS! TEKCTyphl Marepuayna u (ypHuTypsl. [Iporpamma nomkHa
npeny-cMaTpuBath nmpocMotp 2D (opTorpaduueckue npoekuuun) u 3D MakeToB.

— Ilporpamma rpaduueckoro muzaitHa. PazpaboraTe nporpammy aJisi IPOEKTUPOBAHUS O(UCHOM
MeOenu ¢ BO3MOYKHOCTBbIO M3MEHEHUS! TEKCTYpbl MaTepuana u QypHutypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMotp 2D (oprorpaduueckue npoekiuu) u 3D MakeToB.

— IIporpamma rpaguyeckoro auszaitHa. PaspaboraTs nporpammy sl IPOEKTUPOBAHUS MeOenu
JUISE TOCTUHOM C BO3MOXKHOCTBIO M3MEHEHHUSI TeKCTyphl Matepuaina u GypHUTYpbl. [Iporpamma nomkHa
npexycMarpuBarh npocMoTp 2D (oprorpaduueckue npoeknuu) u 3D makeToB.

— IIporpamma rpaduueckoro nuzaiina. Pazpabotate nmporpammy Ui MPOSKTHPOBAHUS MSTKOM
MeOenu ¢ BO3MOXKHOCTBhIO M3MEHEHUS TEKCTYphl MaTepuana u QypHUTyphl. [Iporpamma nomkHa mpeny-
cMatpuBaTh mpocMoTp 2D (oprorpaduyeckue mpoekmun) u 3D MakeToB.

— IIporpamma rpaduueckoro nuzaiiHa. PaspaboraTh mporpammy ajs Au3aiiHa HHTepbepa moMe-
IIEHUH ¢ BO3MOXKHOCTBIO pa3MeIIeHHUsT pa3IMUHbIX 00BEKTOB MeOeH, OBITOBOM TEXHUKU M APYTHUX MPET-
METOB WH-Tephepa. [IporpamMmma nomkHa npemxycmarpuBaTh npocMotp 2D (opTorpaduueckre mpoeKInm)
u 3D MakeToB.

11. PeiiTuHroBasi cucreMa JJis OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banmpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIH MaxkcuManbHbIH
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
BeicTynenue (noknan) Ha 5 5 5 15
3aHATUU
KonTponbhas pabota 5 15
Omnpoc Ha 3aHATHAX 5 4 4 13
OtyeTt no nabopaTopHO 5 15
pabote
Tect 4 4 4 12
Hroro makcumyM 3a nepu- 24 23 23 70
on
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DK3aMeH 30

Hapacraromum utorom 24 47 70 100
5 cemecTp

3amuTa KypcoBBIX MTPOCK- 30 30

TOB / KypCOBBIX PaboT

OTyer 1o KypcoBoMy 10 15 25 50

NPOEKTY / KypcoBOit pabo-

TE

Tect 6 6 8 20

Hroro makcumyM 3a nepu- 16 21 63 100

Oon

Hapacrarommm urorom 16 37 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOYKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TaOIHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 0aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. KomnsrotepHas rpaduka: YueoHoe nocobue / Ilepemuruna T. O. - 2012. 144 c. [DnexTpoH-
HBIHN pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/5613 (mara obpamenus: 27.06.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. KomnbioTepHast reomeTpusi u rpaduka: YuyeOnoe nmocodbue / byiimo b. A. - 2012. 108 c.
[OnmexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/2437 (mara oOpareHus:
27.06.2018).
2. Kowmmbrorepnas rpaduka: Yuednoe nocodue / Jlrokmuu b. A. - 2012. 127 c. [DneKTpOoHHBIHA
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pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1864 (mara oopamenus: 27.06.2018).
12.3. Y4eOHO-MeTOANYECKHE MTOCOOU

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. KommbroTepHas rpaduka: MeTonuveckue ykazaHUs K MPAKTUYCCKUM 3aHITHSM, JIabopaTop-
HBIM, KypCOBBIM paboTaM M OpraHu3aluu camoctosrenbHoi padotsl / [lepemutuna T. O. - 2018. 39 c.
[OnekTponHbIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7985 (mara oOpareHus:
27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM MIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B revaTHou (opme.

J1s1 1M1 ¢ HAapylIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. Ilpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYeTCSl UCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIUOHHO-
CITpaBOYHBIE M TIOUCKOBBIE CUCTEMBI https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MartepuajibHO-TEXHHYeCKOe o0ecnedyeHue TMCIUIUINHBI U TpedyemMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H NPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNUE U yUueOHO-HAITIIIHbIE TOCOOMS, 00ecIeunBaroIIie TeMaTHYeCKUe Uil -
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE o0ecredyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopatopust «PacnpeneneHHbIe BBIYMCTUTEIBHBIC CUCTEMBI

yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIUuTOPHUs IS TIPO -
BEJICHUS 3aHATUN JJAOOPATOPHOTO THUIIA, IIOMEIIEHUE 1T KYPCOBOTO MPOSKTHUPOBAHUS (BBITIOJTHEHHS KYp-
COBBIX padoT), MOMEIIEHUE ISl CAMOCTOSITEIILHOU PabOThI

634034, Tomckas obnactsb, . Tomck, Bepmuauna ynuna, a. 74, 432a ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- I[Tepconanphsiii komnstotep Intel Core 15-3330 3.0 I'T'u, O3Y — 4 I'6, xectkuit nuck — 500 I'6
(12 wr.);

- Menosas gocka;

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo npenomaBarens.

ITporpaMMHoO€e obecrieueHue:

— GIMP

— Google Chrome
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— LibreOffice
— Microsoft Visual Studio 2015
— Tao Framework, MIT license

Jlaboparopust « MyHHUIIUTIATTHHAS HHPOPMATHKA

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHHUE JJII KypCOBOTO MIPOSKTUPOBAHUS (BBITIOTHEHHUS Kyp-
COBBIX padoT), MOMEIIEHHUE JIJIsI CAMOCTOSTEILHONU PabOThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynuna, a. 74, 4326 ayn.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Ilepconansubiii kommbioTep Intel Core 15-2320 3.0 I'Tu, O3Y — 4 I'6, xectkuit nuck — 500 I'6
(12 mr.);

- MarauTHO-MapKepHas 10CKa;

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBares.

[IporpamMmMHoOe obecrnieueHue:

- GIMP

— Google Chrome

— LibreOftfice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license

Jlabopatopust «PacnpeneneHHbIe BEIYACTUTEIBHBIC CUCTEMBI

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayaAuTOpus IS PO -
BEJICHHSI 3aHATUH Ja00paTOPHOTO THIIA, TOMEIICHHUE JJIT KYpPCOBOTO IPOSKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX padoT), MOMEIIEHUE JIJISI CAMOCTOSTEILHOU PabOThI

634034, Tomckas obnacte, . Tomck, Bepmununa ynuna, a. 74, 432a ayn.

Ornucanue UMeIIerocs 000pyI0BaHUS:

- Ilepconanbubiii komnbiotep Intel Core 15-3330 3.0 [T, O3Y — 4 T'6, xectkuit quck — 500 I'6
(12 m.);

- MeoBas Jocka;

- Kommnekr cnenuanuzupoBanHoi yueOHoI mebenu;

- Pabouee mecto mpenogaBares.

[TporpammHoOe obecrieueHue:

— GIMP

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne IS J1adopaTopHbIX padoT

Jlaboparopus «MyHunumnaibHasi HHPOpPMaTUKa»

yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayuTOpus AJIs IIpo-
BEJICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUIsI KyPCOBOTO MPOSKTUPOBAHHUS (BBIIOJIHEHHS KYP -
COBBIX PabOT), HOMEIIEHHUE Ul CAMOCTOSATENILHONW PadOThI

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuna, n. 74, 4326 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Ilepconanbubiii komnbiotep Intel Core 15-2320 3.0 [T, O3Y — 4 T'6, xectkuit quck — 500 I'6
(12 m.);

- MarauTHo-MapKkepHas J10CKa;

- Kommuiekt cnienmanu3upoBanHoi yueOHoON MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpammHoOe obecrieueHue:
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— GIMP

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015
— Tao Framework, MIT license

Jlaboparopus «PacrnipeneneHHbIe BBIYUCIUTEIbHBIE CHCTEMBD)

yaeOHas ayTuTOPHsI ISl IPOBEACHUSI 3aHATHI MPAKTUYSCKOTO TUTIA, YICOHAsT ayIUuTOPHS IS TIPO -
BEJICHUSI 3aHATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIi KypCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX padoT), MOMEIIEHUE ISl CAMOCTOSITEITLHOU PabOTHI

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 432a ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Ilepconanbubiit kommnbioTep Intel Core 15-3330 3.0 [T, O3Y — 4 I'6, xectkuit quck — 500 I'6
(12 wr.);

- MenoBas J0ocKa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto nmpenogaBarens.

[TporpaMMHoOe obecrieueHue:

— GIMP

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHue JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUILTHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBO€HHE NUCLMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yUICHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepea-
i yaeOHOM nH(OpMaIMU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus A1 00yJaroIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

Kakoe wnampaBienne o00paOoTku WHOOpPMAIMH, CBS3aHHOW C W300pa)KEHHWEM, BOCIPOM3BOIUT
n300pakeHHe B cllyyae, Korjia NCXOJHOH sIBIIsieTcsl HH(pOpMalns Hen300pa3uTeIbHOW IpUpoabl?

o0paboTka u300pakeHuit

pacrio3HaBaHue 00pa3oB

KOMIBbIOTEpHAs Tpaduka

cHCTEeMa MAIIMHHOTO (TEXHUYECKOI'0) 3peHuUs

Ecnmu rmyobuna Oydepa kanpa paBHa 4 OuTa, TO KaKo€ MaKCUMAJIBHOE KOJIMYECTBO IIBETOB MOXKET
OBITh UCTOJIB30BAHO JJIS1 OTOOpaKEHUS B JTAaHHOM I'pauuecKoM pexume?

16

2

4

8

Kak HaspiBaercs BUJ rpadukH, rie n300pakxeHus COCTOAT U3 FEOMETPUYECKUX O0BEKTOB, OIMMCAH-
HBIX MaTeMaTHU4eCKH?

pacTtpoBasi rpaduka

BEKTOpHas rpaduka

WHTEepaKTHUBHasA rpaduka

dpaxTanbHas rpaduka

Kakue n3 nepeuncieHHbIX (JOpMaToOB SABJISIOTCS BEKTOPHBIMU (hopMaTamu rpaduueckux ¢aiinos?

.cdr

gif

-png;

tiff

Mogens RGB ncnonp3yercs 11 U31y4aeMoro LBETa, T.€. MPU MOJArOTOBKE SKPAaHHBIX JOKYMEH-
TOB. Kakoil u3 nepeyncieHHbIX BETOB SIBISETCS COCTABHBIM KOMIIOHEHTOM 1IIBETOBOW Mojieinn RGB?

JKEJITHIN LBET

KpPACHBIN I[BET

royry0oii 1Ber

YEpHBIN 1IBET

K HegocTaTkaM Kakoro Buja rpagKid MOXHO OTHECTH YyBCTBUTEJIBHOCTh K M3MEHEHHUIO pa3mepa
M300pakeHus — MOTeps KayecTBa MPU MacIITaOUPOBAHUU N300paxeHUs ?

pactpoBas rpaduka

BEeKTOpHas rpaduka

WHTEepaKTUBHas rpaduka

¢bpaxTanpHas rpaduka

Kak nHaspiBaetcs BUA rpaduku, rie n300pakeHHs MpeACTaBIeHbl T€OMETPUUYECKUMHU (PUTypaMH,
00J1a1al01MMHU CBOMCTBOM CaMOIIOI00UsI, TO €CTh COCTaBJIEHbI U3 HECKOIBKUX YacTel, KakJaas U3 KOTo-
PBIX MOJ00HA BCelt urype 1neiamkom?
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pactpoBas rpaduka

BEKTOpHas rpaduka

UHTEpaKTUBHAs Tpaduka

dpakranpHas rpadpuka

Kak Ha3piBaeTcst yacTh rpauueckoil mamMsTH A XpaHEHUs] MacCHBa KOJOB, OIPECISIONINX 3a-
CBETKY IUKCEJIeH Ha SKpaHe?

Oydep rmyOuHBI

Oydep nBeTa

Oydep xaapa

Oydep Tpadapera

Ecnu rmyOuna Oydepa xanpa paBHa 8 OUT, TO Kakoe MaKCUMaJIbHOE KOIHUYECTBO IIBETOB MOXKET
OBITH UCITOJIB30BAHO JIJIS OTOOpaYKEHUS B TAHHOM TpaduuecKoM pexnume?

16

256

64

8

Mogens CMYK wucnonb3yercst ipu padoTe ¢ OTPakKeHHBIM I[BETOM, T.€. JUIsSl TOATOTOBKHU TEYaT-
HBIX JOKyMEHTOB. UTO M3 MEPEYUCIIEHHOTO SIBJSIETCSI COCTaBHBIMU KOMIIOHEHTaMHU LIBETOBOW MOZETHU
CMYK?

JKEJITHIA IIBET

KpPaCHBIN I[BET

3€JICHBIN IBET

OenbIif IBET

Kakoe nBymepHoe addunHOE mpeoOpa3oBaHWE HEBO3MOXKHO 3alMCcaTh B BUIE MaTpHIBl 2*2 u
MIO3TOMY BCE YeThIpe 0a30BbIX Pe0oOpa30BaHMs IPEACTABISAIOT B BUJE MaTpuIl 3*3?

MacITaOupoBaHHE

MIOBOPOT

CABUT

OTpaKeHHE

B xommnbroTepHoil rpaduke Haubosee pacIpoCTpaHEHbI NMapajulebHas U MepCleKTUBHAS MPOeK-
. Kakue u3 nepeuncaeHHbIX BUIOB IPOSKIUN SBISIOTCS MapaieTbHbIMU?

KOCOYTOJIbHASI TPOEKITUS

OJTHOTOUEYHAS MPOEKILIUS

JIBYXTOUEYHAs MIPOEKIIUS

TPEXTOYCUHAS TTPOCKITUS

AKCOHOMETPUYECKON MPOEKIMEN HA3bIBACTCSA MPOEKIMS, Y KOTOPOM MPOCKTUPYIOUIUE MPsIMbIE
MEPICHIUKYISIPHBI KapTUHHOM TUIOCKOCTH, CaMa KapTHHHASI TUIOCKOCTh MOXET pacrojaraTbCsl B IMPO-
CTpaHCTBE MPOU3BOJILHBIM 00pa3oM. Kakue 13 nepeuncieHHbIX BUJOB MPOEKIUHN SBISIIOTCS aKCOHOMET-
pudeckumu?

oprorpaduyeckast mpoeKITus

OJTHOTOUEYHAS MPOEKIIUS

TpUMETpUYeCcKask IPOEKIUs

CBOOO/IHAS IPOCKITUS

Kakoii u3 nepeunciieHHbIX rpaduueckux GopMaToB NOAEPKUBAET (HYHKIIMH MTPO3PAYHOCTH 1IBE-
TOB ¥ HEKOTOPBIEC BUJIbI aHUMAIIAN?

Jpeg/.jpg

.gif

.bmp

tiff

B xommnbroTepHoil rpaduke Haubosiee pacIpoCTpaHEHbI NMapajulebHas U MepCleKTUBHAS MPOeK-
iy, Kakue u3 nepeyrcieHHbIX BUI0B MPOCKIMN SBISIOTCS TIEPCIEKTUBHBIMU?

KOCOYTOJIbHASI TPOEKITUS

OJTHOTOUEYHAS MPOEKIIUS

oprorpaduueckast mpOeKITus
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AKCOHOMETPUYECKAsH TPOEKIIUS

PactpoBast rpaduka — crmocod mocTpoeHus u300pakeHUi, B KOTOPOM H300paK€HUE TPEICTaB-
JISIETCSl MAaCCUBOM IIPOCTEHIIMX 3JeMEHTOB. Kak Ha3bIBaeTCs OTAEIbHBIN, MPOCTENIINI 3JIEMEHT PAacTpo-
BOT0 U300pakeHus?

JTHHS

MTUKCEb

BEKTOP

CKaJIsIp

[lepcriekTBHAST MPOEKLUS TOITYYAETCs IyTeM MEPCIEKTUBHOIO MPeoOpa3oBaHus U MPOELHUPOBa-
HUSl Ha HEKOTOPYIO IUIOCKOCTh HaOmoaeHus. [lepcrnekTUBHBIE MPOEKINN MapaiedbHbIX MPSIMBIX, HE Ma-
paJUIETIBbHBIX TIOCKOCTH MPOEKIMU OyIyT CXOAUTHCS B TOUKe cxona. Kakoe Kolmn4ecTBO TOYEK CXOoAa JUIs
MepCIeKTUBHOTO TIpeoOpaszoBanus [E]=

{1000
010q
001r
0001}?
1

2

3

4

Ecnu rmyOuna Oydepa xanpa paBHa 1 OuT, TO Kakoe MaKCUMaJbHOE KOIHUYECTBO IIBETOB MOXKET
OBITH UCITOJIB30BAHO JIJISI OTOOpaYKEHUS B TAHHOM TpaduuecKoM pexnume?

1

2

4

8

Kak HazpIBaeTcsi crucTeMa KOOPIUHAT, KOTOpasi CBS3aHA ¢ KOHKPETHBIM OOBEKTOM M COBEPILACT C
HUM BC€ IBYDKEHUSI?

00BEKTHAs CUCTEMa KOOPMHAT

MHUpPOBasi CUCTEMa KOOPAWHAT

9KpaHHas CUCTEMa KOOPMHAT

adhpuHHAS cCuCTEMa KOOPAUHAT

K xakoMy BUIY TEKCTYpBl MOXHO OTHECTH M300pakeHHE ¢ N3MEHEHUEM TOHA B BUJIE MTPABUIIBHBIX
WIM TIOYTU NMPABUIBHBIX T€OMETPUUYECKUX PUCYHKOB (KHpIUYHAs KJajaka, kadenbHas OOIMIIOBKA, IIax-
MaTHBIN PUCYHOK)?

aOCTpakTHas

cTOXacTu4eckKas

yIOpsiA0YEeHHAs

dbpakTanbHas

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

. Ompenenenue u 3a7a4l KOMIBIOTEPHOU rpaduKu.
. Uctopus pa3Butus 1 0071acTH IPUMEHEHUST KOMITBIOTEPHOU TpadUKH.
. I'papuueckas cucrema. Snpo rpaduyeckoii CUCTEMBI U MOIH30BATENH IPa(QUUECKUX CHCTEM.
. PactpoBas rpaduxa.
. Bextopnas rpaduxka.
. ®pakTanpHas rpaduka.
. @opmaTsl (paiiaoB rpapuKy.
. lIBeroBas monenr RGB.
. LIseToBas monens CMYK.
10. LiBeToBas moaens HSB.
11. I'eomeTpuueckoe MomenupoBaHue. MaTemaTHuecKoe ompeeneHne: BeKkTopHoe u adduuHoe
MIPOCTPAHCTRO.
12. Cuctembl KOOpaUHAT U TpeoOpa3oBaHMs KOOPAUHAT.

O 01N DN B W~
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13. [IBymepHble apduHHBIE TPe0oOpa3oBaHHUsL.

14. AbdunnbIe TpeoOpa3oBaHus B MPOCTPAHCTBE.

15. O6nactp Buzyanuzanuu 1 GyHKIus KagpupoBanus. OTceyeHue.

16. IsymepHbIit anroput™ otceuenust Kosna-Cazepienaa.

17. Anroput™m JInanra-bapckoro.

18. Omneparnuu ¢ n300pakeHUEM Ha YPOBHE pacTpa.

19. Metozbl yiydIeHus: paCTPOBBIX M300paKEHUI: aHTHATUCHHT U JU3CPUHT.

20. Busyanmzarus TpexMepHBIX H300pakeHHi. Mojenb mporecca BU3yaTU3alMi TPEXMEPHBIX
U300paKEHUH.

21. Knaccudukarus napamuieabHbIX BHIOB TPOCKTUPOBAHMS.

22. Knaccudukanus nepcrneKTUBHBIX BUIOB IPOEKTUPOBAHMS.

23. Knaccudukarys akcOHOMETPUUECKUX BUIOB MPOSKTUPOBAHUSI.

24. Knaccudukanusi KOCOyroiIbHbBIX BUI0B IPOSKTHPOBAHHUS.

25. YnaneHnue HEBUIMMBIX JIMHUW W TTIOBEPXHOCTEH. Anroputm Z-0ydepa.

26 YnaneHvue HeBUIUMBIX JJMHUN U MOBEPXHOCTEH. AJITOPUTM ITOCTPOYHOTO CKAHUPOBAHMUS.

27. YnaneHue HEBUIMMBIX JIMHUW U TTIOBEpXHOCTEH. AnroputM PoGeprca.

28. Mopnenb 3epKajIbHOTO OTpaXkeHusl cBeTa. 3akoH doHra.

29. Monens nuddy3Horo oTpakeHus cpeta. 3akoH Jlambepra.

30. BriuuciieHue BeKTOpa HOpMaIu K HOBEPXHOCTHU B 3aJJaHHOW TOYKE.

31. 3akpammBanue nosepxnocreit. Meton I'ypo.

32. 3akpamuBanue nosepxHocteil. Meroa @onra.

33. [IpenomiieHue cBETa U BHIYMCICHUE BEKTOPA MPEITOMIICHHOTO JIyyYa.

34. TpaccupoBka y4ei.

35. ApxurekTtypa rpaduueckoit ondmmorekun OpenGL.

36. Unrepdeiic rpaduueckoit oudbmuoreku OpenGL.

37. Cunrakcuc koManj B rpadudeckoirt oudmmorexe OpenGL.

38. JIBymepHbIe TPUMHUTUBEI B Tpaduueckoit bubimoreke OpenGL.

39. TpexmepHble TPUMHUTHBHI B Tpaduueckoi omdmuorexe OpenGL.

40. Matpunsl npeoOpa3oBanuii B rpaduueckoit ondmmnorexe OpenGL.

41. I[IpoexTuBHBIC TPpeoOpa3zoBanus B rpadudeckoit oudmoreke OpenGL.

42. Matepuaisl U ocBelieHue B rpadudeckoit 6ndimmorexke OpenGL.

43. Jlo6aBiieHHE UCTOUYHUKOB CBeTa B rpaduyeckoit ounbdamoreke OpenGL.

44. CmemieHne BETOB M MPO3PaYHOCTh B rpadudeckoit 6ndmmorexke OpenGL.

45. Co3nanne 3(pdexra Tymana B rpadpuueckoit oundamoreke OpenGL.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
1. Apdunnbie npeobpazoBaHus.
2. ba3oBble aJIrOpUTMBbI KOMIIBIOTEPHOH TpaUKU.
3. I'paduueckoe nporpaMMupoBaHHUE.

14.1.4. TemMsbI JOKJI210B
1) O630p CyIIECTBYIOUINX PACTPOBBIX IpapUUECKUX PEIAKTOPOB.
2) Metozp! yly4lIeHUs] paCTPOBBIX N300PaKECHHH.
3) O630p CylIECTBYIOUINX BEKTOPHBIX I'pauueCcKUX PEAaKTOpOB.
4) SInpo rpaduv4ecKoil CUCTEMBI.
5) LiBetoBas cucrema HSB.
6) 'eomeTpuueckue hpaxKTabl.
7) Meto/ibl 3aKpaluBaHusl MHOTOYTOJIbHUKOB.
8) IHKpeMEHTHBIE aJTOPUTMBL.
9) Beruucnenrne HopMaiei K TOBEPXHOCTH.
10) Beruuciienue BeKTopa mpesioMICHHOTO JyyYa.
11) AnropuT™M OCTPOYHOTO CKAHUPOBAHHUS.
12) Anroputm PoGeprca.
13) BeiBox Tekcra cpeacramu OpenGl.
14) O6wsemubie 00bekTH OpenGl.
15) Hanctpotiku Hag OpenGl.
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16) Quadric-00bexThl OubMHOTEKH glu.

17) Tess-o0bexTsl OnOIMOTEKH OpenGl.

18) Bydep tpadapera 6undmmorexu OpenGl.

19) Matepuansl u ocsemenrne B OpenGL.

20) [IpeobpazoBanus koopauHar u npoekuuu B OpenGL.

14.1.5. Tembl 0IPOCOB HA 3aHATHAX

['eomeTpuueckoe MozaenupoBaHue. ['eomerpuueckoe omnpezaeneHue 0a30BbIX TUNOB. KoopauHat-
HbI MeToa. Cuctemsl koopauHar. [IpeobpazoBanus koopauHaT. AdunHble npeodpazoBanus. [IBymep-
Hble apduHHbIe MpeoOpa3oBanus. AQpuHHbIE TpeoOdpa3oBaHus B pocTtpaHcTBe. [Ipocreiimue cBoiicTBa
MHOJKECTB Ha LIEJIOYUCICHHON peleTKe. ANrOpUTM BbIBOJA NMPsMOM nuHUM. [Ipsimoe BbUnciIeHHE KOOP-
nuHat. HKpeMeHTHbIE aJrOpuTMBbl. AJITOPUTM BbIBOJA OKPYKHOCTH. AJITOPUTMBI BeIBOAA puryp. 3amoii-
HEHME CIUIOIIHBIX obnactell. TecT mpUHAUIeKHOCTH TOYKHM MHOTOYTOJBbHUKY. 3all0OIHEHUE MHOTOYTOJIb-
HukoB. Ctuis 3anonnennst. Kucte. Tekcrypa.

Busyanuzanus TpexmepHbIX M300paxkeHuil. Bunbl npoextupoBanus. IlapannensHoe npoekTupo-
BaHHeE. llepciekTMBHOE POEKTUPOBAaHNE. YIAICHUE HEBUIMMBIX JIMHUN U IIOBEPXHOCTEN. YaJeHue He-
JHMLEBBIX TpaHell. Anroput™m Z-0ydepa. Anroputm Pobeprca. AIropurM HOCTPOUYHOTO CKAaHUPOBAHUSL.
3akpamuBaHue nopepxHocteid. Monenu otpaxenus ceta. Beruncienue Hopmaneit. Meron I'ypo. Meton
®onra. I[Ipenomnenue ceera. Beluucinenue BEKTopa IpeIOMIICHHOrO J1y4a. TpaccupoBka ayden. IIpume-
PBI U300paXKEHUsI TPEXMEPHBIX 0OBEKTOB.

OpenGl. Apxurekrypa u ocobeHHoctu cuHTakcuca. Murepdeiic OpenGL. Busyanuzanus aBy-
MEpPHBIX U TPEXMEPHBIX 00BeKTOB. MaTpuisl npeodpasosanuii B OpenGL.

Omnpenenenue U 3afayd KOMIIbIOTEpHOM rpaduku. Vctopus pasBuTHs M 00JaCTH NPUMEHEHHUS
KOMITblOTepHOU rpaduku. I'paduueckas cucrema. Anpo rpaduueckoii cucremsl. [lonb3oBarenu rpaguue-
CKUX cucteM. MeTozpl npesacTaBieHus rpaguueckoit nHpopmanuu. PactpoBas rpadpuka. Bexktopnas rpa-
¢uka. OpakranbHas rpaduka. @opmatsl ¢aitnoB rpaduku. L{BeroBsie monenu. LisetoBas monens RGB.
[BeToBas mogenr CMYK. IIBeToBas moaens HSB.

14.1.6. Tembl 1a00paTOpHBIX padoT
JBymepHbie adhuHHBIC TPeoOpa3OBaHUS
[TepcriekTrBHBIE IPEOOpPA30BAHUS
I'paduueckoe TpexmepHOe nmporpammupoBanue ¢ npumeHeHueM OpenGL
Pacrpossiit penaktop GIMP
Anrebpandeckue GppaKTaibl

14.1.7. Tembl KypcOBBIX POEKTOB / KypCcOBbIX padoT

PeanusoBarh 3a7auy TpeXMEPHOTO OTCEUSHHS JUI PA3IMYHBIX 00BEKTOB - MHOTOI'PAaHHUKOB, KPYT -
JBIX T€J WM UX codyeTaHui. PemuTh 3amady ornpeneneHus: B3aMMHOTO PacIoioKEHHs] 0ObEKTOB U OTCe-
Karomiero oorema. [lonyueHHyro clieHy Bpamarh 1Mo TaiiMepy ¥ MCHOJIb30BaTh KOMaH Ikl IIepeorpe-aene-
HUSI CBOMCTB MaTepHaa.

Pabora ¢ ocemenuem. Pazpaborath nmporpaMMy, OCYIIECTBIISIONIYI0O UMUTAIIUIO IBH)KEHUS JTyda
o nosepxHoctu. [IporpamMma nomkHa o01anaTh APY>KECTBEHHBIM UHTEp(hENHCOM U MPEIOCTABIIATh MOJb-
30BaTeNII0 BO3MOXKHOCTh BJIMSATH Ha CBOMCTBA MOBEPXHOCTH M Jyda. llomydeHHyI0 clieHy Bpamarh IO
TaliMepy M UCII0JIb30BaTh KOMaH bl IEPEOTIpeIeTICHIS] CBOMCTB MaTepHaia.

[Toctpoenue penakropa BeKTOpHBIX (hOHTOB. PazpaboTaTh penakTop, Mo3BOJSIOMUN (OPMUPOBATH
CUMBOJIbI B BEKTOPHOM TPE/ICTABJIEHUH, 3alIMChIBATh UX B (Dailyl M UCIIOJIL30BaTh AJIsl CO3JJaHUS TEKCTOBO-
ro gaiina. Perakrop 10mKeH HIMETh COOTBETCTBYIOIMI CEPBUC U PEKUMBI paOOTBHI.

O6neT Tena no 3aJaHHON TpaekTopuu. B paboTte mpenrycMoTpeTh BO3MOXKHOCTD 3a/1aHUsl TPAEKTO-
puM 00JIeTa TPEXMEPHOTO Tela U BbIauy M300paskeHHsI 3TOTO Tejla ¢ TOUEK TPAEKTOPHUH, B3ATHIX C OIIpe-
JICIIEHHBIM I11aroM. Bo3MokHBI Bapralluy 3a cueT CMEHbI TPAEKTOPHUIl U criocoba MpeaCcTaBiIeHus Tel - CO
CIUTOITHOM 3aJIMBKOM MJIM KapKacHOe O0TOOpakeHHe.

[TocTpoeHne kapkacHOTO M300paXKeHUs Tell B pa3iIUyHbIX npoekuusx. [Ipexycmorpers noctpoe-
HHE KapKaCHbIX N300paXEHUH pa3IMUHBIX TPEXMEPHBIX T€OMETPHUUECKUX MPOEKIUN C BOZMOXKHOCTBIO U3-
MEHEHHS TOUEK HAOIIOAEHUS.

[TocTpoenue peanucTHueCKuX N300paskeHus ¢ yueToM TeHel. Tpebyercss HOCTpOUTh TEHH IS BbI-
OpaHHBIX OOBEKTOB MPH PACIOJIOKEHUH UCTOYHHKA CBETa HA KOHEUHOM PACcCTOSTHUM OT OOBEKTa BHE MOJIS
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3pEHUsl.

Peanu3oBare TpeXMEPHYIO CIICHY, COICPIKAIIYI0 N300pakeHHe KyOa C BEIPE3aHHBIMU (C TTIOMOIITBIO
Oythepa Tpadapera) B rpaHsx orBepcTUsMU. OTBEpCTHUS KaXKAOH I'paHH JOJDKHBI OBITh pazIMYHbIMU. B
KaXXJIOM OTBEPCTHH MOMECTUTH MOJYIPO3pauHyI0 (GUTYpY, C TOMOIIIBIO KOTOPOH TaHHOE OTBEPCTHE ObLIO
nonyuyeHo. [lodydeHHyIO clieHy Bpamiate 10 TaliMepy M MCIOJIb30BAaTh KOMAH[bl IEPEONpEACICHUS
CBOICTB Marepuarna.

[TporpamMMHasi BU3yanu3amnus TpeXMEpHONH MOJIETH TaOUPHHTA BMECTE C IIyTEM €r0 MPOXOKICHHUS.
[TomyueHHy10 CIIeHY Bpamiarth [0 TaiiMepy M MCMOIb30BaTh KOMAH/bI IEPEOTIPEIETICHHS] CBOMCTB MaTEpH -
ana.

[IporpammHasi BU3yanu3aius TPEXMEPHOM MOJIETN KapTUHHOM rayieper. Mcnonb30BaTe KOMaH bl
MEPEOIPEAEIIEHUS CBOMCTB MaTeprala.

Peanu3oBare TpexMepHYIO CIIEHY, COAEpXAIIyl0 H300pakeHue Bpararomieiics monenu CoiHed-
HOM cucTeMbl. Peann3oBars BO3MOXKHOCTb OTOOpAKEHHUS MTOITUCH Ha3BAHUH TUIAHET.

Peanuzamnus nporpaMmbl — UMHUTATOpa CIOXKHOTO CTAaHKOBOTO MexaHu3Ma. [lonydeHHyro creHy
BpalllaTh 110 TaliMepPy U UCIIOJIb30BaTh KOMAH/Ibl IIEPEOIIPEIEIICHNS CBOICTB MaTepuara.

N300pa3uth TpEXMEPHYIO CIICHY, H300paKAIONIYI0 paboTaroIIiue MeXxaHndeckue Jachl. [lomydeH-
HYIO CLIEHY BpallaTh 110 TalMepy U UCNOJIb30BaTh KOMaH/Ibl IIEPEONPEACICHUS CBOMCTB MaTepuaa.

PeanuzoBarh TpexMepHYIO CIIEHY UMUTHPYIOIIYIO ABM)KEHUE MS4a, MaJarollero Ha Moji U OTcKa-
KHBaro1Lero ot noja. CHayvana ciaenyeTr CMOJEIMpPOBaTh OTCKOK B Ty JK€ TOUKY, OTKYyJla Ha4aJIOCh NaJIEHNUE,
3aTeM BBICOTA OTCKOKA IMOCTENEHHO YMEeHbIIaeTcs. YUCiIo OTCKOKOB, CKOPOCTh JBUKEHHS JOJDKHBI 3a/1a-
BaThCs B IPOTrpamMMme.

Xpanurenu skpana. Co3aate MporpaMMy — XpaHUTENb dKpaHa (Screen Saver) NmoIepKUBAIOIIYIO
OMNLMU HACTPOWKH, PA3IHYAIONIYI0 COCTOSIHUS aKTHBHOTO PEXHMMa M PEXHMa KOH(UTYpaluH, OCyIle-
CTBJISIFOILYIO BBIXO/I, €CITU TI0JIb30BaTENb HaXKaJl KJIIABUIIY WU MIEPEMECTHIT MBIILIb.

[Tporpamma rpaduueckoro auzaiina. PazpaboraTs mporpamMmy Ui Au3aifHa yiaHamadgTa ¢ BO3-
MOKHOCTBIO MOJETUPOBAHUS PACIONIOKEHHS Pa3IMUHBIX BUAOB PACTUTEIBHOCTH M IPYTHX MPEAMETOB
(Oecenku, (QoOHTaHBI, CKYIBITYpHI, OCBETUTENbHBIE NPUOOPHI W T.J.). Mcmoiap3oBaTh BCEBO3MOXKHBIC
crietP(PEKTHI: TyMaH, TEKCTYPHI | JIp.

[Tporpamma rpadudeckoro ausaitHa. PazpaboraTh mporpammy Ui MPOEKTHPOBAHUS KyXOHHOU
MeOenu ¢ BO3MOKHOCTBIO M3MEHEHHS! TEKCTYpbl MaTepuana u QypHuUTypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMoTp 2D (oprorpaduueckue npoekiun) u 3D MakeToB.

[Iporpamma rpaduueckoro nuzaitHa. Paspaborats mporpaMmy 1isi TPOSKTUPOBAHUS O(PUCHOM Me-
0enu ¢ BO3MOXHOCTBIO U3MEHEHUS TEKCTYphl MaTepuana u ¢pypHutypsl. [IporpaMmma nomkHa npexycmar-
puBath ipocmotp 2D (oprorpaduueckue mpoekiuu) U 3D MakeToB.

[Tporpamma rpaduueckoro nuzaitHa. PazpaboraTs nmporpammy Ajsi MPOEKTUPOBAHUA MeOenu Jis
TOCTUHOM C BO3MOXHOCTBIO H3MEHEHHSI TEKCTYpbl MaTepuana u gypHUTypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMoTp 2D (oprorpaduueckue npoekiun) u 3D MakeToB.

[Iporpamma rpaduveckoro nuszaitHa. PaspaboTate mporpamMmy Ijisi TPOCKTUPOBAHMS MSATKOU Me-
0enu ¢ BO3MOXHOCTBIO U3MEHEHUS TEKCTYphl MaTepuana u ¢pypHutypsl. [IporpaMmma nomkHa npexycmar-
puBath ipocmotp 2D (oprorpaduueckue mpoekiun) U 3D MakeToB.

[Tporpamma rpaduueckoro nuzaiiHa. Paspaborats nmporpammy Ui Au3aiiHa MHTEpbepa MmoMernie-
HUH C BO3MOXKHOCTBIO Pa3MEIEHUs] pa3IUYHbIX 0ObEKTOB MeOenu, ObITOBOM TEXHUKU U JPYTUX MpeaMe-
TOB MHTEpbepa. [Iporpamma momkHa npexycMaTpuBarh npocMotp 2D (oprorpaduueckue MpoeKuuu)
3D maxeToB.

14.1.8. MeToauvecKkue peKoMeHIaluu
JJ1s MOATOTOBKH K 9K3aMeHY, J1a00opaTopHBIM paboTam, MPAaKTUUYECKUM 3aHATUSAM U JJISl BBITIOJIHE-
HUS KYpCOBOW PabOThI PEKOMEHIYETCS MOBTOPHUTH COOTBETCTBYIOIIME Pa3/eibl Y4eOHO-METOAMYECKOTO
mocoous.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOMOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.

CornacoeaHa Ha noprane Ne 34018 21



Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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