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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku / criennaibHOcTh: 09.03.04 IIporpamMmmuasi HHKeHepusi

HanpasnenHocts (mpodwmip) / cnenmanuzanus: WHaycTpuadabHasi pa3padoTka NPOrpamMMHBIX
NPOIYKTOB

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: AOU, Kadeapa apromarnzanum o6padoTku HH(pOpMALUU

Kypc: 2,3

Cemectp: 4, 5, 6

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bujbl yueOHOM nesSTENbHOCTH 4 cemectp | 5cemectp | 6 cemectp | Beero | Ennnuiel
Jlexkuun 6 8 0 14 4acoB
JlaGopaTtopHbie paboThI 8 8 0 16 4acoB

3 | KypcoBoii mpoekT / KypcoBast 0 0 4 4 4acoB
pabora

4 |Bcero aynuTOpHBIX 3aHATHM 14 16 4 34 4acoB

5 |CamocTtosiTenbHas paboTa 94 47 68 209 4acoB

6 |Bcero (6e3 ax3ameHa) 108 63 72 243 4acoB

7 |IloaroroBka M ciava SK3aMeHa 0 9 0 9 4acoB

8 | O0mas Tpy10eMKOCTh 108 72 72 252 JacoB

7.0 3.E.

KonTponbHbie paboThl: 5 cemecTp - 1
OKk3ameH: 5 cemecTp
Kypcoroii mpoekt / kypcoBast paboTa: 6 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 3uB® H. B. Ocumor
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 «Komnbsrotepnas rpaduka» (b1.5.19) otnocurcs k 610Ky 1 (6a3oBast 4acTh).
[TpenmecTByOUMMHI JUCUMILIMHAME, (POPMUPYIOLUIMMH HayalbHblE 3HaHUS, ABISIIOTCS: Jluckper-
Hasi MaTeMaTHKa.
[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 — TpyA0eMKOCTh TUCIUILTHHBI

Bunpl yueGHOI nestenbHOCTH Bcero uacos CemecTpsl

4 cemecTp 5 cemecTp 6 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 34 14 16 4
Jlexuun 14 6 8
JlaGopartopHbie pabOThI 16 8 8
KypcoBoii npoexT / kypcoBasi pabora 4 4
CamocTosiTenbHas paboTa (Bcero) 209 94 47 68
BrinonHeHne KypcoBoro npoexra / 68 0 0 68
KypCOBO# paboThI
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 31 20 11 0
pabotam
[ToaroroBka k 1a00paTopHBIM paboTam 48 32 16 0
[TpopaboTka JIEKITMOHHOTO MaTepuaia 32 20 12 0
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BrlimotHeHHE KOHTPOJIBHBIX padoT 30 22 8 0
Bcero (0e3 ax3aMeHa) 243 108 63 72
IToaroroBka 1 caya sK3amMeHa 9 0 9 0
OO6miast Tpy1I0€MKOCTb, 4 252 108 72 72
3aueTHnie EquHuIie 7.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

=) 2 =
E; o) :r.“ § 5 § Er
o) O Q: O S = O =
> ) s T3 2 0
HazBanus pa3aenoB 1UCHUIUIMHBI > e, o o, o 9 ==
9] . = . 3 = O
= o) = S 5 0 s B
< N4 < SIS & =
= @) M3 & e
4 cemectp
1 OcHOBHBIE NOHSTHSI KOMIIBIOTEPHOU 2 4 0 48 54 |OIIK-1
rpaduku
2 MaremaTtnyeckrue OCHOBBI KOMIIBIOTED- 4 4 0 46 54 |OIIK-1
HOM rpaduxu
Hroro 3a cemectp 6 8 0 94 108
5 cemecTp
3 MeTo/ibl ¥ aITOPUTMBI TPEXMEPHOM 4 4 0 23 31 |OIIK-1
rpaduxu
4 T'paduueckoe mporpaMMupOBaHUE 4 4 0 24 32 | OIIK-1
Hroro 3a cemectp 8 8 0 47 63
6 cemecTp
5 IlocTaHOBKA M aHAJIN3 3aJaHUS 0 0 4 20 20 OIIK-1
6 Pazpa0oTka anroput™ma v IporpaMMHast 0 0 28 28 | OIIK-1
peanuzarus
7 OdopmieHue oTueTa 1 3aiuTa Kypco- 0 0 20 20 |OIIK-1
BOI paboTHI
Hroro 3a cemectp 0 0 4 68 72
Hroro 14 16 4 209 243
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)
3 @]
= Z £
3 = 5
g > 5
HasBanus paznenos ConepxaHue pazenoB JTUCHUIUTUHBI (IO JIEKLIUSAM ) z 5 &5
= | if
a e g
= S
4 cemecTp
1 OcHOBHBIE NOHSTHS Omnpenenenue u 3aaul KOMITbIOTepHOU Tpaduku. Vc- 2 OIIK-1
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KOMITBIOTEPHOM Tpaduku

TOpUS pa3BUTHS U 00JIaCTU TPUMEHEHHUS KOMITbIOTEP-
Holi rpaduku. ['paduyeckas cucrema. SAnpo rpaduue-
ckoit cuctemsl. [lonp3oBarenu rpauueckux CUCTEM.
Mertozp! ipeacTaBiIeHus rpaguueckoit HHpopMarmH.
PactpoBas rpaduka. Bekropnas rpaduka. @paxranb-
Has rpaduka. Dopmarsl aiinos rpaduku. [[BeToBbIe
moaenu. LIBetoBas moxens RGB. I{peToBast moaenn
CMYK. IiseroBas monens HSB.

Htoro

2 MaremaTnueckue
OCHOBBI KOMIIBIOTEPHOM
rpaduxu

I'eomeTpuueckoe monenupoBanue. ['eomerpruyueckoe
orpesesieHue 6a30BbIX THIOB. KoopuHATHBIN METO.
Cucremsl koopauHart. [IpeoGpa3oBanus KOOpIUHAT.
Addunnsie npeodpazoBanus. [IBymepHble appuHHBIE
npeodpaszoBanus. AQduHHbIE MpeoOpa3zoBaHusl B PO-
cTpaHctBe. [IpocTeline cBOCTBa MHOKECTB Ha Lie-
JIOYMCIIEHHOM pemeTke. AJITOpUTM BBIBOJA MPSAMON
nuHuK. [Ipsimoe BbluKciienne KkoopauHar. MTHkpemeHT-
HBIE aJITOPUTMBL. AJITOPUTM BBIBOAA OKPYKHOCTH.
AnroputMmsl BbIBoAA GUTyp. 3anoIHEHHE CIUIOIIHBIX
obmacteit. TecT mpuHAAIEKHOCTH TOYKA MHOTOYTOJTh-
HUKY. 3allOJJHEHHE MHOTOYToJbHUKOB. CTHIIb 3amo-
Henus. Kucte. Tekcrypa.

Hroro

OIIK-1

Hroro 3a CEMCECTP

5 cemecTp

3 MeTozp! ¥ anropuTMBI
TpeXMepHOH rpaduku

Buzyanu3zanus TpexMepHbIX n300paskeHHid. Buabl
npoekTupoBanus. [lapannensHoe NpoekTHpoBaHUE.
[IepcrieKTUBHOE POEKTUPOBAHUE. YIAICHUE HEBUIU-
MBIX JIMHUW U MIOBEPXHOCTEN. YaJ€HHE HETUIEBBIX
rpaHeil. Anroput™m Z-6ydepa. Anroputm Pobeprca.
AJNTOpPUTM MOCTPOYHOIO CKAHUPOBAHUS. 3aKpallnBa-
HUE MTOBEPXHOCTEU. Monenu oTpaxeHus csera. Bbl-
yucinenne Hopmaiiel. Metop I'ypo. Meron ®ownra.
IIpenomnenue ceera. Beruucienue BEKTOpa IpesioM-
neHHoro Jyda. TpaccupoBka jtydeit. [Ipumepst n300-
paskeHHs TPEXMEPHBIX OOBEKTOB.

Hroro

OIIK-1

4 T'paduaeckoe
POTrpaMMHUPOBAHHE

OpenGl. ApxutekTypa 1 0COOCHHOCTH CUHTAKCHCA.
Nutepdeiic OpenGL. Busyanu3zaius 1ByMEpHBIX U
TPEXMEpHBIX 00BEKTOB. MaTpHIlbl MpeodpazoBaHuil B
OpenGL.

HUroro

OIIK-1

Hroro 3a cemectp

Hroro

14

5.3. Pa3nenbl AUCHUILUIMHBI U MEKIMCIUIITIMHAPHBIE CBS3H ¢ 00ecneYnBalOIMMHM (TPeIbIyIIMH)

U o0ecneynBaeMbIMH (NOCJISAYOMIUMHU) TUCHUATIIMHAMHA

Paznenbl quctUIIMHB ¥ MEKIUCIUIITHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznenoB gaHHOM IUCHUIUIMHBL, IS KOTOPBIX HEOOXOAUMO
HauMeHOBaHHE TUCIUILIMH u3y4yeHHe 00ecTeYMBAIONINX U 00€CIIeYnBAEMbIX JUCLIUIUINH

1 2 3 4 5 6 7

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 JuckpeTHast MaTemMaTukKa + + +

[Tocnenyromue TUCIUIIITUHBL

1 Pa3zpaboTka HHTEPHET-TIPUIIOKE-

) + +
HUHN

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX NP M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

TUH
§ Bunnl zanstuit
= :
S o
% M & @ g @DopMBbI KOHTPOJIS
) = .
S = e - =
] o <
£ = @)
OIIK-1 + + + + Kontponrnas pabora, Jk3a-

MeH, OTueT o adboparop-
HOM pabote, Onpoc Ha 3aHs-
THUSIX, 3alMTa KypCOBBIX
MIPOEKTOB / KypCOBBIX padoT,
Tect, OT4eT O KypcOBOMY
MPOEKTY / KypcoBOii paboTte

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

A Y =
I -
3 = 5
Z > 5
Ha3zBanus pa3znenos HaumeHnoBaHue 1a00paTopHBIX paboT z 5 &5
- : <
> o =
a e g
= o
4 cemecTp
1 OcHOBHBIE NOHSTHS Pactpossiii pegakrop GIMP 2 OIIK-1
KOMIIBIOTEPHOI rpaduKy AnreOpanyeckue Gppakrasl 2
Hroro 4
2 Maremaruueckue JIBymepHblie addunHbIC IPeoOpa3oBaHU 4 OIIK-1
OCHOBBI KOMITBIOTEPHOM |17 o 4
rpaduKu
Hroro 3a cemectp 8
5 cemecTp
3 Meronp! 1 anroput™sl | [lepcniekTiBHBIE TpeoOpa3zoBaHus 4 OIIK-1
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TpeXMepHOH TpaduKu Hroro

4 I'pauueckoe I'pamueckoe TpexmMepHOE IPOTPaMMUPOBAHKE C TIPH- 4 OIIK-1
MIPOTPaMMHUPOBAHUE MmeHenuem OpenGL
Hroro 4

Hroro 3a cemectp
Hroro 16

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
He npenycmotrpeno PVYII.

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 =
: i
Buner camoctosaTensHOM & > O
HasBanus paznenon z = DopMbl KOHTPOJIS
paloTEI L s 2
X g =
a g
= S
4 cemectp
1 OcHOBHBIE OHSTHS Beinonnenue kontponbHbix | 12 | OIIK-1 KonTposnpHas pabora,
KOMITbIOTEpHOU rpaduku | pabot Ompoc Ha 3ansaTusax, OT-
[IpopaboTKa JIEeKIIUOHHOTO 10 HeT 10 1a60paTopHoi pa-
MaTepuaia oote, Tect, DKk3aMeH
[ToaroroBka k 1aboparop- 16
HBIM paboTam
OdopmieHre OTYETOB T10 10
J1abopaToOpHBIM paboTam
Hroro 48
areMaTu4ecKue BIITOJTHEHUE KOHTPOJIbHBIX - OHTpOJIbHAsI paboTa
2M B 10 |OIIK-1 K 6oTa,
OCHOBBI KOMIIBIOTEpHO | paboT Ompoc Ha 3ansaTusax, OT-
rpaduku TIpopaBoTka JEKIHOHHOTO 10 YeT 10 JIabopaTopHoil pa-
MaTepuaa oote, Tect, DK3aMmeH
[TonrotoBka k maboparop- 16
HBIM paboTam
OdopmiteHre 0TIETOB TIO 10
nabopaTopHbIM paboTam
Uroro 46
Hroro 3a cemectp 94
5 cemecTp
3 Meronpl ¥ aTOpUTMBIl | BBITTOJIHEHHE KOHTPOJIBHBIX 4 |OIIK-1 KonrtponpHhas pabora,
TpeXMepHO# rpaduku pabot Omnpoc Ha 3aHsTHAX, OT-
[TpopaboTKa JIEKIIHOHHOTO 6 HeT 110 J1abopaTopHOH pa-
Marepuana oote, Tect, DK3aMeH
[ToaroroBka k maboparop- 8
HBIM paboTam
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OdopmiteHre 0TIETOB TIO 5
JabopaTOpHBIM paboTam
Hroro 23
4 T'padpuueckoe BrInonHeHne KOHTPOJIBHBIX 4 |OIIK-1 KonrtponwHnas pabora,
MPOrpaMMHUPOBAHUE pabor Omnpoc Ha 3ausaTusx, Ot-
YeT I TOpPHOH pa-
[IpopaboTka JIeKIIHOHHOTO 6 6e (zrﬂa6oga OPHOH pa
Marepuaa ore, Tect, Dx3ameH
[ToaroroBka k 1aboparop- 8
HBIM paboTam
OdopmiieHre 0TIETOB TI0 6
naboparopHbIM paboTam
Hroro 24
Hroro 3a cemectp 47
[TonroroBka u ciaya sK3a- 9 DK3aMeH
MeHa
6 cemecTp
5 IlocraHoBka ¥ aHau3 | BeINOJIHEHHE KYpCOBOIO 20 | OIIK-1 3amuTa KypcoBBbIX POEK-
3a/TaHus npoekTa / KypcoBoi pabo- TOB / KypcOBBIX pabot, OT-
TBI 4eT 110 KypCcOBOMY ITPOEK-
Wroro 20 Ty / KypcoBoii padoTe,
Tect
6 Pa3pabotka anroputma | BeimmosiHeHHE KypcOBOTO 28 |OIIK-1 3ammTa KypCOBBIX MPOEK-
U IporpaMMHas IpoeKTa / KypcoBo# pabo- TOB / KypcoOBbIX pabor, Ot-
peanu3zanus THI YeT 110 KypCcOBOMY ITPOEK-
Virtoro 8 Ty / KypcoBoii pabote,
Tect
7 Odpopminenue otueta u | BolmonHeHne KypcoBOro 20 |OIIK-1 3ammra KypCcOBBIX MPOEK-
3aIKUTa KypcoOBOM paboTHI | TMpoeKTa / KypcoBoi pabo- TOB / KypcOBBIX padot, OT-
TBI 4eT 110 KypCcOBOMY IPOEK-
Hroro 20 Ty / KypcoBoii paboTe,
Tect
Hroro 3a cemectp 68
Hroro 218

10. KypcoBoii npoekT / KypcoBasi padota
TpynoeMKoCTb ayTUTOPHBIX 3aHATUN U HOpPMUpPYyEMble KOMIIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-
COBOTO IMpOEKTa / KypcoBO# paboThI npencTaBieHs! Tabmue 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH M (POPMHUPYEMbIe KOMIIETEHIIUN B paMKaX BBITIOTHE -
HUSI KYPCOBOTO TIPOEKTa / KypCOBOM paboThI

HanmenoBanue AYIUTOPHBIX 3aHATHH

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIINN

6 cemecTp

N

AHanM3 MpeaMeTHON 00IacTu U pa3padoTKa aJropuTMa PeIIeHUs OIIK-1

IOCTAaBJICHHOH 3a/1aun
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[IporpaMMHas peau3ans, TSCTUPOBAHUE | 3allUTa KYpCOBOM pa- 2
0O0TEI

Hroro 3a cemectp 4

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBbIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYPCOBBIX paboT:

— PeanuszoBarp 3amauy TpeXMEpHOTO OTCEUEHUS AJI Pa3iIHYHBIX OOBEKTOB - MHOTOTPAHHUKOB,
KPYIJIBIX TeJl WIK UX coueTaHui. PemuTh 3aauy onpezeneHusi B3aMMHOTO PacloI0KEeHHUsSI 0ObEKTOB U OT-
cekaromiero oobema. [lomydyeHHyro ClieHy BpalaTh 110 TalMepy M UCHOJIb30BaTh KOMAHIBI TIepeoripeerne-
HUS CBOMCTB MaTepuaa.

— Pabora ¢ ocemenuem. Pa3pabortate nporpammy, OCYIIECTBISIONIYI0 UMHTALUIO TBUYKECHUS
Jy4a 1no noBepxHocTu. [Iporpamma nomkHa 007anaTh IpYyKECTBEHHBIM HHTEPGENHCOM U MPEAOCTaBIATh
I10JIb30BATEII0 BOBMOKHOCTb BJIMATH HA CBOMCTBA MOBEPXHOCTH U Jyya. [loiaydeHHyo clieHy Bpalarh 1o
TaliMepy M UCII0JIb30BaTh KOMaH bl IIEPEOTNpeieTICHIs] CBOMCTB MaTepHaia.

— TlocTpoenne pemakropa BeKTOpHBIX mpudToB. Pazpabortare pemakTop, MO3BONISIOUINHA GoOp-
MHUPOBATh CUMBOJIBI B BEKTOPHOM IPECTABICHNUH, 3alIHCHIBATh WX B (hailyl U MCIIOIH30BATH JJISI CO3IAHMS
TEKCTOBOTO (aiina. Penakrop A0MKeH UIMETh COOTBETCTBYIOIINI CEPBUC U PEKUMBI PAOOTHI.

— OO0mner Tena o 3aaHHON TpaekTopuu. B pabote mpemycMoTpeTb BOSMOXKHOCTD 3aaHHs Tpa-
eKTOpuHu 00JIeTa TPEXMEPHOTO Tella U Bblady M300pakeHHsl STOrO Tella ¢ TOYEK TPACKTOPHH, B3SITHIX C
oTpeieIeHHBIM 1aroM. Bo3MOKHBI BapHaIiy 3a CYeT CMEHBI TPAEKTOPHHA U CrIoco0a MpeCTaBIeHHS Tl
- CO CILUTOIIHOM 3aJIMBKOM MM KapKacHOe 0ToOpakeHue.

— IlocTpoeHune kapkacHOTO M300pa)K€HMs TeN B pa3lMuyHBIX mpoekuusax. IIpemxycmorpers mo-
CTpPOEHHUE KapKacCHBIX M300pakKeHUH Pa3IMUHBIX TPEXMEPHBIX I'€OMETPUUYECKUX MPOEKIUN C BO3MOMKHO-
CTBIO U3MEHEHUS TOUEK HAOIOJICHHUS.

— TlocTpoeHne pearmcTHYECKUX HM300pakeHHsI ¢ ydeTtoM TeHed. TpeOyercs MOCTPOUTH TEHU
JUTsL BBIOPAHHBIX OOBEKTOB MPU PACTOJIOKEHUN HCTOYHHKA CBETa HA KOHEYHOM PACCTOSHUU OT 0OBEKTa
BHE T10JIS1 3pEHMSL.

— PeanuzoBarhk TpexMEpHYIO CIIEHY, COAEpKAIIYI0O N300pakeHne Ky0a ¢ BIPE3aHHBIMHU (C TIOMO-
mbto Oydepa Tpadapera) B rpaHsix oTBepcTHsIMUA. OTBEpCTHA KaX /101 IpaHu JOJKHBI ObITh Pa3IUYHBIMHU.
B kaxxqoM OTBEpCTHM MOMECTUTH MOIYIPO3pauHyl0 (QUIYpY, C MOMOIIbIO KOTOPOHW NaHHOE OTBEPCTUE
Obu10 MoydeHo. [lomyyeHHyo ClieHy BpallaTh 110 TaiiMepy U UCHOJIb30BaTh KOMaH/bl IEPEONpeaeIeHUs
CBOICTB Marepuarna.

— IlporpammHas Bu3yanu3alus TPEXMEPHOM MOJENN JAOUPHHTA BMECTE C IyTEM €ro IpoXo-
xaeHus. [lonydeHHyto ciieHy Bpamiarh o TalMepy U UCIOJIb30BaTh KOMAH/ Il IEPEOIIPEICTICHHS CBOUCTB
MaTepuaia.

— IlporpamMmMHas Bu3yanu3anus TPEXMEPHOW MOJENIN KapTUHHOM raiepeu. Mcmonp3oBaTh KO-
MaH/1bl TIepeonpeiesieHus] CBOMCTB MaTepuraa.

— PeanuzoBarh TpexMepHYIO CIEHY, CO/epKallyo u3o0pakeHue Bpamatomencs moaenu Coi-
HEYHOU cHUCTeMBI. Peann3oBaTh BOZMOKHOCTb OTOOPaKEHUsI TIOIUCH HA3BaHH TUIAHET.

— Peanuszanus nporpamMMsl — UIMHTaTOpa CI0XKHOIO CTAaHKOBOro MexaHusMma. Ilomyuennyro cue-
HY Bpaliarb 10 TaliMePY U UCII0JIb30BAaTh KOMaH bl IEPEOTIPEAETICHHS CBOMCTB MaTepHaa.

— H300pa3uth TpeXMEPHYIO CIIEHY, H300paKaoIIylo padoTaromue Mexannueckue dachl. [Tomy-
YEHHYIO CLIEHY BpalllaTh 110 TaiMEPY U UCII0JIb30BaTh KOMAH/ bl IEPEOTIPEETICHHSI CBOMCTB MaTepHala.

— PeanuszoBarh TpexMepHyIO CIIEHY UMHUTHPYIOIIYIO JBMKEHHUE Msua, MMaJaroiero Ha Mo U OT-
CKakuBarolero ot nosa. CHavaza clieyeT CMOAEIUPOBaTh OTCKOK B Ty e TOUKY, OTKYy/a HayaJoch majie-
HUE, 3aTEM BBICOTA OTCKOKA ITOCTENEHHO yMeHbIIaeTcs. UMcI0 OTCKOKOB, CKOPOCTh ABMXKEHUS JOJDKHBI
3aJ1aBaThCsl B POTrpaMMme.

—  Xpanurenu 3kpana. Co3aTh NporpamMmy — XpaHUTENb 3KpaHa (Screen Saver) mojiepKUBaro-
IIYIO0 OMIIMKM HACTPOMKHU, PA3IMYAIONIYI0 COCTOSHUS aKTHBHOTO PEeKMMa U PeKUMa KOH(UTYpaIuu, ocy-
LIECTBJISAIOLLYIO BBIXO/, €CJIM I10JIb30BATENb HAXaJl KJIABUILY WJIH [IEPEMECTHUII MbILIb.

— IIporpamma rpaduueckoro auzaitna. PazpaGotate mporpammy [uis Au3aiiHa nanamadTa c
BO3MOKHOCTBIO MOJETUPOBAHUS PACIIONOKEHHS PA3TUYHBIX BUJIOB PACTUTEILHOCTH U IPYTUX MPEAMETOB
(becenku, (QoOHTaHBI, CKYJABITYpPHI, OCBETUTEIbHBIC MPUOOPHI W T.J1.). VICIONB30BaTh BCEBO3MOXHBIE
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cne(deKTh: TyMaH, TEKCTYpHI U JIp.

— Ilporpamma rpaduueckoro nuzaitHa. PazpabortaTe mporpamMmy sl IPOSKTUPOBAHHS KYXOH-
HOH MeOenu ¢ BO3MOXHOCTBIO HM3MEHEHMs TEKCTypbl MaTepuana u (ypHuTypsl. IIporpamma nomkHa
npeay-cMaTpuBarh npocMotp 2D (opTorpaduueckue npoekunn) u 3D MakeToB.

— Ilporpamma rpaduueckoro nuzaiina. PazpaGoraTs nporpammy Ajisi IpOEKTHPOBaHUS O(UCHON
Meben ¢ BO3MOKHOCTBIO M3MEHEHUs TEKCTYphl Marepuaia u GpypHurypsl. [Iporpamma nomkHa npemy-
cMatpuBaTh mpocMoTp 2D (opTorpadudeckue npoeknun) u 3D MakeToB.

— Ilporpamma rpaduyeckoro nuzaitna. PazpaboraTs mporpammy Aisi IPOSKTUPOBAHHS MeOEIH
JUISE TOCTUHOW C BO3MOXKHOCTBIO M3MEHEHMS TEKCTyphl Marepuana u (ypHHTYpHl. [Iporpamma JnomkHa
npeaycMarpuBath npocMotp 2D (opTorpaduueckue npoekuun) u 3D MakeToB.

— Ilporpamma rpaduueckoro nuzaifHa. Pa3paboTars mporpamMmy JUist IPOSKTUPOBAHHS MATKON
MeOenu ¢ BO3MOXKHOCTBIO M3MEHEHUsI TEKCTYpbl Marepuana u GypHutypsl. [Iporpamma nomkHa npeay-
cMarpuBath nmpocMotp 2D (oprorpadudeckue mpoekiuu) u 3D MaKkeToB.

— Ilporpamma rpaduueckoro auzaiiHa. Pazpabortats nporpammy Ui Ju3aiiHa HHTepbepa MoMe-
IIEHUH C BO3MOXKHOCTBIO Pa3MEIEHUS PA3INYHbIX 0OBEKTOB MeOeIH, ObITOBOIM TEXHUKH M APYTHX MpPE.-
METOB MH-Tephepa. [Iporpamma gomkHa mpeaycMarpuBarh mpocMotp 2D (oprorpaduueckue mpoeKnm)
u 3D maxkeToB.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yUYaIOIIUXCS
PeliTuHroBas cucrema He HUCIOJIb3YETCS.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHue TUCIUIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. KommprorepHas rpaduka: YueoHoe nocodue / [lepemurrna T. O. - 2012. 144 c. [DaexTpoH-
HBII pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/5613 (mara oopamenus: 27.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. KommnbsrorepHas reometpus u rpaduka: YuyeOnoe nocobue / byitmo b. A. - 2012. 108 c.
[OnexTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/2437 (nara oOparieHus:
27.06.2018).
2. KommnbelotepHas rpaduka: YueOHoe nmocodue / Jlrokmun b. A. - 2012. 127 c. [DnekTpoHHBIH
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/1864 (mara obpamenus: 27.06.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e MO0COOUs
1. KommnbrotepHas rpaduka: MeTonudeckue ykazaHus K MPAKTHUECKHM 3aHSATHUSIM, J1abopaTop-
HBIM, KypPCOBBIM pabOTaM M OpTraHHW3alliud camocTosTenbHOu paboTsl / [lepemutnna T. O. - 2018. 39 c.
[OnexTpoHHBId pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7985 (mara oOparmieHus:
27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUECKUE MaTepHallbl sl CaMOCTOSTENLHON M ayAUuTOPHOM paboThl 00ydaroImuxcs
13 yuciia JIuIn C Ol"paHI/I‘-IeHHLIMI/I BO3MOXHOCTAMHAU 3)IOpOBL$I 1 UHBAJINOIOB Hpe[[OCTaBJ'ISIIOTCﬂ B (1)0pMaX,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBS U BOCTIPUATHUS HH(POPMAITHH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JLJis1 1L ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU hopme.

JUJ1s1 1ML ¢ HAPYIIEHUSIMU OIIOPHO-ABUIaTeIbHOI0 ANNapaTa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEH]IYETCsl UCIO0Ib30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIPAaBOYHBIE M MMOMCKOBEIE cucTeMbl https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opynoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U MIPOrPaMMHOe o0ecneyeHue sl JJadoOpaTOPpHbIX padoT

Jlabopatopust «PacnpeneneHHbIe BEIYNCTUTENbHBIE CUCTEMBI

yueOHas ayTuTOpHsl 7Sl TPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUN JIaDOPATOPHOTO THUIIA, IIOMEIIEHUE TSI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJTHEHUS KYp-
COBBIX padoT), MOMEIIEHHUE JIJIsI CAMOCTOSTEILHONU PabOThI

634034, Tomckast obnactb, . Tomck, Bepumnuna ynuna, a. 74, 432a ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Ilepconansubiii kommbioTep Intel Core 15-3330 3.0 I'Tu, O3Y — 4 I'6, xectkuit nuck — 500 I'6
(12 mr.);

- MeoBas Jocka;

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo mipenoaBarens.

[IporpamMmMHoOe obecrnieueHue:

- GIMP

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license

Jlaboparopust « MyHunumnanbHas HHGOpPMATHKaY

yueOHas ayTUTOPHsI i1l IPOBEACHHS 3aHATHI MPAKTUYSCKOTO TUTIA, YICOHAsT ayUTOPHS JUIS IIPO -
BEJICHUSI 3aHSATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIsi KyPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX paboT), MOMEIIEHUE JJIT CAMOCTOSTETFHON pabOThHI

634034, Tomckast o6macts, T. Tomck, Bepmununa ynuna, a. 74, 43206 ayn.

Ornrcanue UMEOIIErocst 000PYIOBAHHUS

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

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenunanuzupoBanHoi yueOHoOI mebenu;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoOe obecrnieueHue:

— GIMP

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license
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13.1.3. MarepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

Kakoe HampaBineHue o0pabOTKM WHGPOpPMALMHU, CBA3aHHONW C H300paKEHHEM, BOCIPOM3BOIMUT
n300pakeHue B ciIydae, Korjaa UCXOAHOM sABisieTcst nHopMalns Hen300pa3uTenbHON IpUpobI?

00paboTka U300paxeHuit

pacro3HaBaHue o0pa3oB

KOMIIbIOTEpHAs rpaduka

CUCTEMa MalIMHHOTO (TEXHUUYECKOr0) 3peHUs

Ecnu rimy6una Oydepa kaapa paBHa 4 Outa, TO Kakoe MaKCHUMaJIbHOE KOIMYECTBO I[BETOB MOXKET
OBITH UCITOJIB30BAHO JIJISI OTOOpaKEHUS B TAHHOM TpaduuecKoM pexnume?

16
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2

4

8

Kak HaspiBaercs BuI rpaduki, rae n300pakeHus COCTOAT U3 FEOMETPUUECKUX O0BEKTOB, OMMCAH -
HBbIX MaTeMaTH4ecKu?

pacTtpoBas rpaduka

BEKTOpHas Tpaduka

WHTEpaKTUBHAs rpaduka

dpakTanbHas rpaduka

Kakue u3 nepeuncieHHbIX (popMaTOB ABISIOTCS BEKTOPHBIMH (popMaTamu rpadudeckux ¢aiinos?

.cdr

gif

-png;

tiff

Mogens RGB uncnonp3yercs 11 U31y4yaeMoro LBETa, T.€. MPU MOATOTOBKE SKPAaHHBIX JOKYMEH-
TOB. Kakoil u3 nepeyncieHHbIX 1IBETOB SIBISIETCS COCTABHBIM KOMIIOHEHTOM 11BeTOBOW Mojieinn RGB?

JKETHIN UBET

KpPACHBIN I[BET

royry0oii 1BeT

YEPHBIN 1IBET

K HemoctaTkam kakoro Buaa rpagikd MO>KHO OTHECTH YYBCTBUTEIHLHOCTh K H3MEHEHHIO pa3Mepa
M300paKEeHUS — TOTEPsI KauyeCTBA MPH MaCIITAOUPOBAHUHN U300pakeHUs?

pactpoBas rpaduka

BEKTOpHas rpaduka

UHTEpaKTUBHAs Tpaduka

dpakranpHas rpadpuka

Kak HaspiBaeTcs B rpaduku, rie U300paKeHUs MPEICTaBICHBI T€OMETPHUSCKUMHE (DUTYPaMH,
00J1a1al01MMHU CBOMCTBOM CaMOIIOI00UsI, TO €CTh COCTaBJICHBI U3 HECKOIBbKUX YacTel, KaKJaas U3 KOTo-
pBIX TOJ00HA BCelt purype neiamkom?

pacTtpoBas rpaduka

BEKTOpHas Tpaduka

WHTEpaKTUBHAs rpaduka

dpakTanbHas rpaduka

Kak Ha3bIBaeTcs yacTh rpadudyeckoi mamMsaTH JUIsl XpaHEHHUsS MacCuBa KOAOB, ONpPEAEsSIONINX 3a-
CBETKY MMHKCeIeH Ha dKpaHe?

Oydep riryOnHBI

Oydep 1Bera

Oydep kaapa

Oydep Tpadapera

Ecnmu rnmy6una Oydepa xaapa paBHa 8§ OUT, TO KaKO€ MaKCUMaJIbHOE KOJIMYECTBO IIBETOB MOXKET
OBITh HCIIOJIB30BAHO JIJIS1 OTOOPaKEHUS B JAaHHOM rpaduueckoM peskume?

16

256

64

8

Monens CMYK wucnone3yercs npu paboTe ¢ OTpaKCHHBIM IIBETOM, T.€. JUISl TOJATOTOBKU T€UaT-
HBIX JIOKyMEHTOB. UTO W3 MEPEUUCIICHHOTO SIBJSIETCSI COCTaBHBIMU KOMIIOHEHTAMU IIBETOBOW MOZIETHU
CMYK?

JKEJITHIN UBET

KpPACHBIN I[BET

3€JIEHBIN IBET

OeJIbIi [IBET

Kakoe nBymepHoe ad¢uHHOE npeoOpa3oBaHHE HEBO3MOXKHO 3alucaTh B BHIE MaTpuibl 2*2 u
MOATOMY BCE YeThIpe 0a30BBIX TPeoOpa30BaHus MPEACTABISIIOT B BUIe MaTpuil 3%3?
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MacimTaOupoBaHue

MOBOPOT

C/IBUT

OTpakeHue

B xommbrotepHoii rpaduke Hanboee pacpoCTpaHEHbI MapaulebHas U MEePCIEeKTUBHAS MPOEK-
uu. Kakue u3 nepeuncieHHbIX BUIOB IPOEKLNN SBISIOTCS MapaieIbHbIMU?

KOCOYTOJIbHAsI TPOEKIIUS

OJTHOTOYEYHAs MPOEKIHUs

JIBYXTOYEYHAs TIPOCKIIHS

TPEXTOUEYHAsI MPOEKIIHS

AKCOHOMETPHYECKON MPOEKIMeH Ha3bIBAaeTCA MPOEKIHSA, Y KOTOPOH MPOEKTHPYIOILIHE MpsSMbIe
NEePIEeHIUKYISIPHBI KapTUHHOM IUIOCKOCTH, caMa KapTHHHAsI TUIOCKOCTh MOXET pacrojaraTbCsl B IMpoO-
CTPAHCTBE MPOU3BOJIBHBIM 00pazoM. Kakue U3 nepeyrciaeHHbIX BUIOB MPOCKIMN SBISAIOTCS aKCOHOMET-
PUYECKUMHU?

opTorpaduueckasi IpOeKIHs

OJTHOTOYEYHAs! MPOEKIUs

TpUMETpUYECKast MPOSKLUS

CBOOOTHAS TIPOCKITHUS

Kakoii u3 nepeuricieHHbIX rpaduyeckux popmMaToB MOIIEPKHUBAECT PYHKIIUH MTPO3PAYHOCTH LIBE-
TOB M HEKOTOpbIE BU/IbI aHUMALIUU?

Jpeg/.jpg

.gif

.bmp

tiff

B xommbrotepHoii rpaduke Hanboee pacpoCTpaHEHbI MapaulebHas U MEePCIEeKTUBHAS MPOEK-
nuu. Kakue u3 nepeuncieHHbIX BUIOB IPOEKLINN SBISIOTCS MEPCIEKTUBHBIMU?

KOCOYTOJIbHAsI TPOEKIIUS

OJTHOTOYEYHAs MPOEKIUs

opTorpaduueckasi IpOeKIHs

AKCOHOMETpUYECKask MPOEKIIUS

PactpoBast rpaduka — crmocod mocTpoeHus HM300pakeHHid, B KOTOPOM H300pa)keHUE MPE/ICTaB-
JIAE€TCS MACCUBOM MPOCTEUIIMX 3JeMeHTOB. Kak Ha3pIBaeTCsl OTACHBHBIN, MPOCTEHIIINN AIEMEHT PacTpo-
BOTO M300paKeHUS?

JIUHUS

MUKCEIh

BEKTOP

CKaJsp

[lepcriekTUBHASI MPOEKIUS MOTyYaeTCsl MyTEM MEPCIEKTUBHOTO MpeoOpa3oBaHus U MPOELUPOBa-
HUSI HA HEKOTOPYIO IUIOCKOCTh HaOmoeHus. [lepcrekTuBHbIe MPOEKIMY MapaUIeIbHbIX IPSAMBIX, HE Ta-
paJJIENbHBIX TUIOCKOCTU MPOEKUUU OyayT CXOOUTHCS B TOUKe cxofa. Kakoe KoinMuecTBO TOYEK cxoja s
MePCIeKTUBHOTO mpeobpa3oBanust [E]=

{1000
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Ecnmu rnmy6una Oydepa xaapa paBHa 1 OUT, TO Kakoe MaKCUMaJIbHOE KOJWYECTBO IIBETOB MOXKET
OBITh HCIIOJIB30BAHO JIJIS1 OTOOPaKEHUS B JAaHHOM rpaduueckoM peskume?

1

2

4
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8

Kak Ha3bIBaeTcsi cuctemMa KOOpAMHAT, KOTOpasi CBSi3aHa C KOHKPETHBIM OOBEKTOM M COBEpIIAET C
HUM BC€ JIBHXKCHHUS?

00BEeKTHAs cUcTeMa KOOPAUHAT

MHUPOBast CUCTEMa KOOPAUHAT

JKpaHHas cucTeMa KOOpJUHAT

adpuHHAs crcTeMa KOOPIUHAT

K xakomy BHIly TEKCTYpbl MOKHO OTHECTH M300pa’kKeHHE C U3MEHEHHEM TOHA B BUJIE IPABUIIBHBIX
WIA TIOYTH MPABUIBHBIX T€OMETPUUYCCKUX PUCYHKOB (KHpIUYHAS KJIaJaKa, KadenbHas OONUIIOBKA, IIax-
MaTHBIH PUCYHOK)?

abcTpakTHas

CTOXacTUYeCcKast

yIoOpsSI0YEeHHAs

dbpakTampHas

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI

. Onpenenenue u 3a7ja4il KOMIbIOTEPHOMN rpauKu.
. Uctopus pa3BuTus 1 0071aCTH NIPUMEHEHUS] KOMITBIOTEPHON IpaduKu.
. I'padmueckas cucrema. Aapo rpaduueckoit CUCTEMBI U ITOIH30BATENH IPAPUIECKUX CHCTEM.
. PactpoBas rpaduxa.
. BextopHnas rpaduka.
. @pakranpHas rpaduka.
. @opmartsl (ailsioB rpaduKy.
. lIseToBas monens RGB.
9. IlseroBas momear CMYK.
10. LBeToBas moaens HSB.
11. TeomeTpuueckoe MoaenupoBaHue. MareMaTudeckoe orpeaesieHne: BeKTopHoe U adduHHOE
IIPOCTPAHCTBO.
12. Cuctembl KOOpAMHAT U TTPEOOpa30BaHUsl KOOPIMHAT.
13. [IBymepHble apduHHBIE TPeoOpa3oBaHHUsL.
14. Adpdunnsie npeoOpa3zoBaHUs B IPOCTPAHCTBE.
15. O6nacte Buzyanuzauuu 1 GyHKIus kagpupoBanus. OTceueHue.
16. JIBymepHsiii anroputm otcedenus: Kosna-Casepiena.
17. Anroput™m JInanra-bapckoro.
18. Oneparuu ¢ n300pakeHuEM Ha YpPOBHE pacTpa.
19. Metozibl yiydleHus: pacTPOBBIX U300paKEHUI: aHTHATUCHHT U JIU3EPUHT.
20. Buzyanuzanus TpexMepHbIX H300pakeHUil. Monenb mpolecca BU3yallU3allMM TPEXMEPHBIX
U300paKeHUH.
21. Knaccuuxanus napajiesbHbIX BUJOB IPOEKTUPOBAHUS.
22. Knaccudukanus nepcrneKTUBHBIX BUIOB IPOEKTUPOBAHMUS.
23. Knaccuuxanusi akcOHOMETPUUECKUX BUJIOB IPOCKTUPOBAHMSI.
24. Knaccudukanusi KOCOyroibHbIX BUI0B POSKTHPOBAHMUS.
25. YnaneHnue HEBUIMMBIX JIMHUAW W TTIOBEPXHOCTEH. Anroputm Z-0ydepa.
26 YpaneHne HEBUAMMBIX JIMHUI U TOBEPXHOCTENU. AJITOPUTM IIOCTPOYHOT'O CKAHUPOBAHMSI.
27. Ynanenue HEBUIMMBIX JIMHUW U TTOBEpXHOCTEH. Anroputm PoGeprca.
28. Mopnenb 3epKajbHOrO OTpa)KeHUs cBeTa. 3akoH DoHra.
29. Mopnens nuddysHoro otpaxenus csera. 3akoH JlambepTa.
30. BriuuciieHue BeKTOpa HOpMaIu K NOBEPXHOCTHU B 3aJaHHOW TOYKE.
31. 3akpammBanue noBepxHocTeit. Meron ['ypo.
32. 3akpammBanue nosepxHocreil. Meron donra.
33. [IpenomiieHue CBETA U BHIYMCICHUE BEKTOPA MIPEIOMIICHHOTO JIyyYa.
34. TpaccupoBka yuei.
35. ApxurekTtypa rpaduyeckoit ondmmorekun OpenGL.
36. Untepoeiic rpapuueckoii 6udnmorexkn OpenGL.

03N DN~ W~
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37. Cunrakcuc koMaHz B rpaduueckoit oudmrorexe OpenGL.

38. JIBymepHbIe MPUMUTHUBHI B Tpadudeckoit ondmotexe OpenGL.

39. TpexmepHbIe IPUMHUTHUBHI B rpadudeckoit 6ndmmoreke OpenGL.

40. Marpurisl npeodpaszoBanuii B rpaduueckoit ondamoreke OpenGL.

41. IlpoexTuBHBIC IpeoOpa3oBaHus B rpaduueckoit ondmorexe OpenGL.

42. Marepuaibl ¥ ocBerieHue B rpaduueckoit omdmuorexe OpenGL.

43. JloGaBieHue UCTOYHUKOB CBETa B rpadudeckoit oubimorexe OpenGL.

44. CmenieHue IBETOB M MPO3PAaYHOCTh B rpaduyeckoit oudamoreke OpenGL.
45. Co3znanue >¢dexra Tymana B rpapudeckoit oudmmorexe OpenGL.

9]

14.1.3. Tembl KOHTPOJILHBIX PadoT
1. Abdpunnbie npeodbpazoBaHusl.
2. bazoBble aJITOPUTMBI KOMIBIOTEPHOH rpaduKH.
3. I'padmyeckoe mporpaMMHupoOBaHUe.

14.1.4. Tembl OIPOCOB HA 3aHATUAX

['eomeTpuueckoe MozaenupoBaHue. ['eomerpuueckoe omnpezaeneHue 0a30BbIX TUNOB. KoopauHat-
Hblil Meton. Cucrembl koopauHar. [IpeoGpasoBanus koopauHat. AdduHHbe peodpa3oBanus. [IBymep-
Hele adpunHbIe TpeodpazoBanus. Agdunusie npeodpazoBanus B mpoctpaHcTse. [IpocTeifmue cBolicTBa
MHO>KECTB Ha LEIOYHUCICHHON petieTke. AJIropuT™M BbIBOJA MpsMoil muHuH. [IpsiMoe BbIunciIeHHE KOOP-
IUHAT. IHKpEMEHTHBIEC alTOPUTMBL. AJITOPUTM BBIBOAA OKPYKHOCTH. AJITOPUTMBI BBIBO/IAa (UTYp. 3amoi-
HEHHUE CIUIOIIHBIX obnacTtel. TecT MPUHAATIEKHOCTH TOYKHM MHOTOYTOJIbHUKY. 3all0JIHEHUE MHOTOYTOJb-
HukoB. Ctuib 3anonnenus. Kucte. Tekcrypa.

Busyanuzanus tpexmepHbix n3zoOpaxkeHuil. Bunel npoextupoBanus. [lapansensHoe mpoekTupo-
BaHHe. llepcriekTMBHOE IPOEKTUPOBAaHUE. YIAICHUE HEBUIUMBIX JIMHUK U IIOBEPXHOCTEH. YajJeHue He-
JUIEBBIX rpaHell. AnroputM Z-0ydepa. Anroputm PobGeprca. ANTOPUTM MOCTPOYHOTO CKAHMPOBAHUS.
3akpaluBaHue noBepxHocTeld. Monenu oTpaxeHnus cBeta. Beruncienne Hopmanei. Meron I'ypo. Meton
®omnra. [Ipenomnenue cBeta. Boruuciaenue BeKTopa MpesioMIeHHOro jdyda. TpaccupoBka aydeid. [Ipume-
PBI U300paXKEHUSI TPEXMEPHBIX 0OBEKTOB.

OpenGl. Apxurektypa u ocodeHHOCTH cuHTakcuca. Mutepdeiic OpenGL. Busyanmsanus nBy-
MEPHBIX M TPEXMEPHBIX 00BeKTOB. Marpuibl npeodpazoBanuii B OpenGL.

Omnpenenenre U 3a1a4d KOMIbIOTEpHOI rpaduku. Mcropus pazButus v 00JIACTH NPUMEHEHUs
KOMIBbIOTepHO# Tpaduku. I paduueckas cucrema. Snpo rpaduyeckoii cucremsl. Ilonap3oBatenu rpaduue-
CKHX cucTeM. Metojipl npeacTaBieHus rpadguyeckoi nupopmanuu. Pactposas rpaduka. Bekropnas rpa-
¢uka. OpakranbHas rpaduka. @opmatsl (aiiioB rpaduxu. L{BetoBbie Monenu. L{BetoBas moxens RGB.
LBeroBas mogens CMYK. L{BeToBas mogens HSB.

14.1.5. Tembl 1a60paTopHBIX padoT
JBymepHblie adduHHBIE IPeoOpa3oBaHUs
[lepcniexTHBHBIE TPe0Opa30BaHUS
['padmueckoe TpexmMepHoe nporpamMmmupoBanue ¢ npuMmeneHrneM OpenGL
Pactpossrit pegakrop GIMP
Anrebpanueckue GppakTabl

14.1.6. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT

PeannzoBate 3aauy TpeXMEpPHOIO OTCEUEHHUS JJIsl PA3IUUYHBIX OOBEKTOB - MHOTOTPAHHUKOB, KPYT -
JBIX TENl WM WX coyeTaHuil. PemunTs 3amady onpeneseHusl B3aMMHOTO PACIONIOKEHHsI 0OBEKTOB U OTCE-
Katoniero oorema. [lonyueHHyro clieHy Bpalars 1o TaiiMepy U HCHOJIb30BaTh KOMaH Ikl Iepeorpe-aene-
HUsI CBOMCTB MaTepHaa.

Pabota ¢ ocemenueM. Pa3zpaborars nporpammy, OCyIIECTBISIONIYI0 UMUTALMIO IBMKEHHS JTyda
1o moBepxHocTH. [IporpaMma nomKkHa 0051a1aTh APYKECTBEHHBIM HHTEP(PEHCOM U MPEAOCTABIATE MOJTh-
30BaTeNII0 BO3MOXKHOCTh BIIMSITH Ha CBOWCTBA MOBEPXHOCTH M Jyda. IlodydeHHyro clieHy Bpamarb Mo
TaliMepy U MCIIOIb30BaTh KOMAHIbI TIEPEOTPEICTICHHs CBOMCTB MaTepuaia.

[Toctpoenue penakropa BeKTOpHbIX (POHTOB. PazpaboTath penakrop, Mo3BOJSIOMUN GOPMUPOBATH
CHUMBOJIBI B BEKTOPHOM TIPEICTABICHUH, 3aIUCHIBATh UX B (aiiil M UCIIOJIL30BATh VIS CO3/IaHUS TEKCTOBO-
ro (Qaiina. Penakrop 10KeH UMETh COOTBETCTBYIOIIUI CEPBUC U PEKUMBI paOOTBHI.

OO6uneT Tena 1o 3aJjaHHON TpaekTopuu. B paboTe mperycMoTpeTh BO3MOXKHOCTD 3a/laHUsl TPAEKTO-
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pHuM 00JeTa TPEXMEPHOTO Tela U BhIJaYy M300paskeHHsI 3TOTO Tejla C TOUEK TPACKTOPHUH, B3ATHIX C OIpe-
JIEJICHHBIM I11aroM. Bo3MokHBI Bapualluy 3a cUeT CMEHBI TPAECKTOPHUIl U criocoba MpeaCcTaBiIeHus Tel - CO
CIUTOIIHOM 3aJTMBKOM MJIM KapKacHOE OTOOpaKeHHE.

[TocTpoeHne kapkacHOTO U300paKEeHUs TeNl B Pa3IUyHbIX npoekuusax. [Ipexycmorpers nmoctpoe-
HHE KapKaCHbBIX N300paXKEHUH Pa3IMUHBIX TPEXMEPHBIX T€OMETPHUUECKHUX MPOEKIUN C BOZMOXKHOCTBIO H3-
MEHEHUS TOUEK HAOIOACHNUS.

[TocTpoenue peaucTHUECKUX N300pakeHNs ¢ yueToM TeHel. Tpebyercst HOCTpOUTh TEHH IS BbI-
OpaHHBIX OOBEKTOB MPU PACIIOJIOKEHUH UCTOYHHKA CBETa HA KOHEUHOM PACCTOSTHUM OT OOBEKTa BHE OIS
3pEHUsl.

Peann3oBare TpeXMEPHYIO CIICHY, COCPKAIIYI0 N300pakeHHE KyOa C BEIPE3aHHBIMU (C TTOMOIITBIO
Oythepa Tpadapera) B rpaHsx orBepcTUsMHU. OTBEpCTHUS KaXKAOH I'paHH JOJDKHBI OBITh pazIHMYHbIMU. B
KaXXIOM OTBEPCTHH MOMECTUTH MOJYIPO3payHyI0 GUTYpY, C TOMOIIBIO KOTOPOH JaHHOE OTBEPCTHE ObLIO
noayuyeHo. [lodydeHHyIO clieHy Bpamiate 10 TaliMepy M MCIOJIb30BAaTh KOMAH[bl IEPEONpPEACICHUS
CBOICTB Marepuarna.

[TporpamMMHasi BU3yanu3amnus TpeXMEpHONH MOJIETH TaOUPHHTA BMECTE C IIYTEM €r0 MPOXOKICHHUS.
[ToryueHHy10 CIIeHY Bpamiath Mo TaiiMepy U MCIOIb30BaTh KOMaH/bl IEPEOTIPEIeTICHHs] CBOMCTB MaTEpH -
ana.

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

Peanu3oBare TpexMepHYIO CIIEHY, COAEpX ATyl H300pakeHue Bpararomieiics monenun CoiHed-
HOM cucTeMbl. Peann3oBars BO3MOXKHOCTb OTOOpAKEHHUS MTOIITUCH Ha3BAHUH TUTAHET.

Peanuzanus nporpaMmbl — UMHUTATOpa CIOXKHOTO CTAaHKOBOTO MexaHu3Ma. [lonmydeHHyro creHy
BpalllaTh 110 TaliMeEpPy U UCIIOJIb30BaTh KOMAH/Ibl IIEPEOIIPEIEIICHNS CBOICTB MaTepHara.

N300pa3uth TPEXMEPHYIO CIICHY, H300paKAIONIYI0 paboTaroIiue MeXxaHndeckue Jachl. [lomydeH-
HYIO CLIEHY BpallaTh 110 TalMepy U UCMOJIb30BaTh KOMaH/Ibl IIEPEONPEACICHUS CBOMCTB MaTepuaa.

PeanuzoBarh TpexMepHYIO CIIEHY UMUTHPYIOIIYIO ABM)KEHUE MsS4a, MaJarollero Ha Moji U OTcKa-
KHBaro1Lero ot noja. CHavana ciaenyer CMOJIEIMpPOBaTh OTCKOK B Ty JK€ TOUKY, OTKYyJla HAYaJIOCh NaJIEHNUE,
3aTeM BBICOTA OTCKOKA IMOCTENEHHO YMEHbIIaeTcs. YUCIo OTCKOKOB, CKOPOCTh JBUKEHHS JOJDKHBI 3a/1a-
BaThCsl B IPOTrpamMMe.

Xpanutenu skpana. Co3aate mporpaMMy — XpaHUTENb dKpaHa (Screen Saver) TmoIepKUBAIOIIYIO
OMLUU HACTPOWKH, PA3THYAIONIYI0 COCTOSIHUS aKTHBHOTO PEXHMMa M PEXHMa KOH(UTYpaluH, OCylle-
CTBJISIFOILYIO BBIXO/I, €CITU TI0JIb30BaTENb HaXKaJl KJIIABUIY UJIU MIEPEMECTHIT MBIILIb.

[Tporpamma rpaduueckoro auzaiina. Pazpaborats mporpamMmy Ui Au3aiiHa jiaHamadTa ¢ BO3-
MOKHOCTBIO MOJETUPOBAHUS PACIONIOKEHHS Pa3IMUHBIX BUAOB PACTUTEIBHOCTH M IPYTHX NPEAMETOB
(Oecenku, (oOHTaHBI, CKYIBITYpHI, OCBETUTENbHBIE NPUOOPHI W T.J.). Mcmoiabp3oBaTh BCEBO3MOXKHBIC
crietP(EKTHI: TyMaH, TEKCTYPHI U JIp.

[Tporpamma rpadudeckoro ausaitHa. PazpaboraTh mporpammy Ui MPOEKTHPOBAHUS KyXOHHOU
MeOenu ¢ BO3MOKHOCTBIO M3MEHEHHSI TEKCTYpbl MaTepuana u QypHuUTypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMotp 2D (oprorpaduueckue npoekiun) u 3D MakeToB.

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

[Tporpamma rpaduueckoro nu3aitHa. PazpaboraTh mporpammy ajsi MPOEKTUPOBAHUS MeOenu s
TOCTUHOM C BO3MOXHOCTBIO H3MEHEHHSI TEKCTYphl MaTepuana u gypHutypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMotp 2D (oprorpaduueckue npoekiun) u 3D MakeToB.

[Iporpamma rpaduveckoro nuzaitHa. PaspaboTare mporpamMmy Ijisi TPOCKTUPOBAHMS MSATKOW Me-
0enu ¢ BO3MOXHOCTBIO U3MEHEHUS TEKCTYyphl MaTepuana u ¢pypHutypsl. [IporpaMmma nomkHa npexycmar-
puBath ipocmotp 2D (oprorpaduueckue mpoekiun) U 3D MakeToB.

[Tporpamma rpaduueckoro nuzaiiHa. Paspabotats nmporpammy Ui Au3aiiHa MHTEpbepa MmoMernie-
HUH C BO3MOXKHOCTBIO Pa3MEIEHUs] pa3IUYHbIX 00BEKTOB MeOenu, ObITOBOM TEXHUKH U JPYTUX MpeaMe-
TOB MHTEpbepa. [Iporpamma momkHa npexycMaTpuBarh npocMotp 2D (oprorpaduueckue MpoeKkuuu)
3D maxeToB.

14.1.7. MeToau4ecKkue peKoMeHIaluu
JlJ1s MOATOTOBKM K 3K3aMEeHy, JIAOOpaTOpHBIM paboTaM | AJIsi BHIIIOJIHEHUS! KypCOBOW pabOTHI pe-
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KOMEH/TyeTCsl TOBTOPUTH COOTBETCTBYIOIIHE Pa3elibl yIeOHO-METOMYECKOTO MOCoOusI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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