MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
Komnbrorepnas rpadguka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku / criennaibHOcTh: 09.03.04 IIporpamMmmuasi HHKeHepusi

HanpasnenHocts (npoduns) / cnenuanuzanus: IIpoexkTnpoBaHue M pa3padoTka NPOrpaMMHBIX
NPOIYKTOB

®dopma 00ydeHUs: 3a09HAA

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

Kagenpa: AOU, Kadeapa apromarnzanum o6padoTku HH(pOpMALUU

Kypc: 2,3

Cemectp: 4, 5

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 4 cemectp 5 cemecTp Bcero Enunuiet
1 | Jlekuun 4 4 8 4acoB
2 |JlaGoparopHbie pabOTHI 4 12 16 4acoB
3 | KypcoBoii mpoekT / KypcoBasi pabota 0 2 2 9acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 8 18 26 4acoB
5 | CamocTtosiTensHas pabora 64 81 145 4acoB
6 | Bcero (6e3 ax3ameHa) 72 99 171 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 72 108 180 9acoB
5.0 3.E.

KontpomnbsHbie paboThl: 5 cemectp - 1
DK3aMeH: 5 cemecTp
KypcoBoit mpoekT / kypcoBast 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 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 AUCUUIUIMHAMHU, (DOPMUPYIOIIMMHU HayaJlbHbIE 3HAHUS, ABJSIOTCS: Anredpa
U TeoMeTpus, JJuckpeTHas Maremaruka.
[Tocnenyromumu AUCUUIUIMHAMU sABIsitoTCs: Pa3spaboTka HTEpHET-IpUiIoKEeHUH.

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 AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX AUHUIIBI U MIPEJICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl

4 cemecTp 5 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 26 8 18
Jlexknuu 8 4 4
JlaGopartopHbie pabOThI 16 4 12
KypcoBoii mpoekt / kypcoBasi paboTa 2 2
CamocTosiTenbHas paboTa (Bcero) 145 64 81
BrinonHeHne KypcoBoro npoexTa / KypcoBoit 30 0 30
paboThI
OdopmieHre oT4eToB 110 Ja00paTOPHBIM 36 20 16
pabotam
[ToaroroBka k 1a00paTopHBIM paboTam 30 12 18
[TpopaboTka JIEKITMOHHOTO MaTepuaia 29 20 9
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BrlimotHeHHE KOHTPOJIBHBIX padoT 20 12 8
Bcero (6e3 ax3amena) 171 72 99
IToaroroBka 1 caya sK3amMeHa 9 0 9
OO61as Tpy10eMKOCTb, 4 180 72 108
3auetHbie EquHutb 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ [P]
= o 2 g =
ol o = 2 Qo L = =
" O Q: O S = O =
: ) s T3 2 0
HazBanus pa3aenoB 1UCHUIUIMHBI i Q = o, o 2 &5
= © - s TR = E
< N4 < SIS & =
4 cemectp
1 OcHOBHBIE NOHSTHSI KOMIIBIOTEPHOU 2 2 0 34 38 | OIIK-1
rpaduku
2 MaremaTtnyeckrue OCHOBBI KOMIIBIOTED- 2 2 0 30 34  |OIIK-1
HOM rpaduxu
Hroro 3a cemectp 4 4 0 64 72
5 cemecTp
3 MeTo/ibl ¥ aITOPUTMBI TPEXMEPHOM 2 4 2 26 32 | OIIK-1
rpaduxu
4 T'paduueckoe mporpaMMupOBaHUE 2 8 25 35 | OIIK-1
5 BrinonHeHue u 3ammTa KypcoBOro 0 0 30 30 | OIIK-1
npoekTa / paboThl
Hroro 3a cemectp 4 12 2 81 99
Hroro 16 2 145 171
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHIM)
CopeprkaHue pa3ienoB TUCIUILINAH (TI0 JICKIMSAM) IPUBEAICHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieioB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
Ha3zpanus pasznenos ConepxaHue pazienoB JTUCHUIUTUHBI (IO JIEKLIUSAM ) zF &5
o E
X 2 3
a e g
= o
4 cemecTp
1 OcHOBHBIE OHSTHS Omnpenenenue u 3aa4l KOMITbIOTepHOU Tpaduku. Vc- 2 OIIK-1
KOMIIBIOTEpHOM TpaUKK | TOPHUs pa3BUTHS U OOJIACTH IPUMEHEHHS KOMIIbIOTEP-
Holi rpaduku. PactpoBas rpaduka. BekropHas rpa-
¢uka. OpakranbHas rpaduka. Dopmarsl ¢aitios rpa-
¢uxu. L{BeToBBIE MONIENH.
Hroro
2 Maremaruueckue I'eomerprueckoe monenupoBanue. I'eomerpuueckoe OIIK-1

CornacosaHa Ha noprtane N2 35575




OCHOBBI KOMIIBIOTEPHOI | ompe/esnienne 6a30BbIX TUIIOB. KoopAHHATHBIN METO/I.
rpaduxu Cucremsr koopauHat. [IpeoOpa3oBaHus KOOPIUHAT.

AddunHBIC TPEOOpPa3OBaHUS.

Hroro
Hroro 3a cemectp

5 cemecTp

3 Metozp! 1 anroput™Mel | Buszyanu3zanus TpexMepHbIX n300pakeHnil. Busl 2 OIIK-1
TpexXMepHOH rpaduku MIPOEKTUPOBAHUS. YIAICHNE HEBUAUMBIX JTUHUH U MO-

BepXHOCTEH. Anroput™m Z-0ydepa. Mogenu oTpaxke-

Hus ceeta. Meton ['ypo. Meron ®@ownra. [Ipenome-

HUe cBeTa. TpaccupoBka nydeil. [Ipumepsr n3o0paxe-

HUS TPEXMEPHBIX 00BEKTOB.

Hroro 2
4 I'pacuueckoe OpenGl. Apxurektypa 1 0COOEHHOCTH CUHTaKCHCA. OIIK-1
TPOTpaMMHUPOBAHNE Nutepdeiic OpenGL. Busyanu3zaius 1ByMEpHBIX U

TPEXMEpHBIX 00BEKTOB. MaTpHIlbl IpeoOpazoBaHuil B

OpenGL.

Hroro 2
Hroro 3a cemectp 4
Hroro 8

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecnieynBaeMbIMH (IOCJIETYIONIUMH) TUCHHIIHHAMU

Paznmenpl MTUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECIICUMBAOIIMMHU (TIPEABIAYIIUMH) U

obecrieunBaeMbpIMHU (TTOCIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

HanmenoBanune JUCHUITIINH

Ne pa3nenoB jaHHOM TUCIMILINHEL, I KOTOPBIX
HEO0X0IMMO U3y4eHHe 00eCTIeYMBAIOLINX U

o0ecreunBaeMbIX JUCHUILIINH
1 2 3 4 5
[IpenmecTByronme AUCHUTUIMHBI
1 AnreGpa u reomeTpust +
2 JIuckpeTHas MaTeMarrKa + + +
[Tocnenyromue TUCHUIIITUHBL
1 Pazpabotka HTEpHET-NPUIOKEHHHA +

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUPyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU M3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBJICHO B Tabmuiie 5.4.

Ta6muma 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

TAN

Bunwl 3austuit

Jlek.

Kommerenmmn

KII/KP

Jlab. pab.
Cawm. pa0.

DopMBbI KOHTPOJIS
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OIIK-1 + + + + KonTpomasHas pabora, Jk3a-
MeH, OTtyeT no JabopaTop-
HOI paboTe, Onpoc Ha 3aHsI-
TUSX, 3alIUTa KYPCOBBIX
MIPOEKTOB / KYpPCOBBIX padoT,
Tect, OTUeT o KypcoBOMy
MPOEKTY / KypCOBOM padboTe

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

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3] 2 E
2 S 5
< 25
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT z 7 & 5
& 2 5
> sz
a e g
~ S
4 cemecTp
1 OCHOBHBIE TOHATHSA Pactpossriit penakrop GIMP 2 OIIK-1
KOMITBIOTEPHOU TpaduKu Hroro 2
2 MaremaTuyeckue AnreOpandeckue GppaxkTaibl 2 OIIK-1
OCHOBBI KOMITBIOTEPHOH | 1 oro 9
rpadguku
Hroro 3a cemectp 4
5 cemecTp
3 Metozp! u anroput™mel | [lepcniekTuBHBIE TPe0Opa3oBaHus 4 OIIK-1
TpeXMepHOU TpaduKu Hroro
4 I'pacpuaeckoe I'padmyeckoe TpexmepHOE MPOrPaMMHUPOBAHUE C TIPH- 8 OIIK-1
IIPOrpaMMHUPOBaHUE MeHeHueM OpenGL
Hroro 8
Hroro 3a cemectp 12
Hroro 16

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PVYII.

9. CamocTtosiTe1bHasi padoTa
Bunasl camoctosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHOM paboThl, TPYAOEMKOCTh H (hOpMHUpPYEMble KOMIETEHIINH

o @]
= z =
2 5 =
Bunnr camocTosTeInHON & > 0
HaszBanus pasznenos s 7 = DopMBbI KOHTPOJIS
paboThI g s 2
=S g2
a e g
= S
4 cemecTp
1 OcHOBHBIE MOHATHUSA BrinosHeHNE KOHTPOJIBHBIX 8 OIIK-1 KontponsHas pabora,
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KOMITBIOTEPHOM Tpaduku

pabor

Onpoc Ha 3aHaTusx, Ot-
4eT 1o JabopaTopHOi pa-

[IpopaboTka JIEeKIIMOHHOTO 10 5 Tect.
MaTepuaa ote, Tect, Dk3ameH
[ToaroroBka k 1aboparop- 6
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 10
nabopaTopHbIM paboTam
Hroro 34
2 Maremaruueckue BrinosiHeHNE KOHTPOJIBHBIX 4 |OIIK-1 Kontponshnas padora,
OCHOBBI KOMIIBIOTEpHO | paboT Onpoc Ha 3anatusax, Ot-
rpaduku YeT 1o JI TOpPHOM pa-
pad [TpopaboTka JIEKITMOHHOTO 10 6e (21“ a6o§a OpHOH pa
Marepnana ote, Tect, Dx3amen
[ToaroroBka k 1aboparop- 6
HBIM paboTam
OdopmiteHre 0TIETOB TIO 10
JabopaToOpHBIM paboTam
Hroro 30
Hroro 3a cemectp 64
5 cemecTp
3 MeTo/ibl ¥ aNrOpuTMbI | BeITIOJIHEHHE KOHTPOJIBHBIX 4 | OIIK-1 KonTpomnsHas pabdora,
TpexXMepHO# rpaduku pabor Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 4 geT nczrna6ogaTop HOH pa-
T T, DK3aMeH
Mmarepuana 0Te, 1€CT, JK3aMe
[TonrotoBka k maboparop- 10
HBIM paboTam
OdopmieHre 0TYETOB 10 8
nabopaTOpHBIM paboTam
Uroro 26
4 I'pacpuaeckoe BrinosiHeHre KOHTPOJIBHBIX 4 | OIIK-1 KontponpHas padora,
IIpOrpaMMHUPOBaHUE pabot Omnpoc Ha 3aHsaTHAX, OT-
IIpopaboTka JIEKIIUOHHOTO 5 geT H‘EFHaGOSaTOPHOH pa-
T T, DK3aMeH
Mmarepuana 0Te, 1€CT, JK3aMC
[TonrotoBka k maboparop- 8
HBIM paboTam
OdopmieHre OTYETOB 10 8
J1abopaToOpHBIM paboTam
Hroro 25
5 Beinonnenue u 3amura | BeinosHeHHe KypcoBOro 30 |OIIK-1 3amuTa KypcoBBbIX POEK-
KypCOBOTO MPOEKTa / MIpOeKTa / KypcoBoii pabo- TOB / KypcOBbIX pabot, OT-
paboThI THI 4eT 110 KypCcOBOMY ITPOEK-
Hroro 30 Ty / KypcoBoii padoTe,
Tect
Hroro 3a cemectp 81
[TonroroBka u ciaya sK3a- 9 DK3aMeH
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MCHa

Hroro 154

10. KypcoBoii npoekT / kypcoBasi padota
TpynoeMKOCTh ayTUTOPHBIX 3aHATHI U (pOpMHUpYeMbIe KOMIICTEHIIMH B paMKax BBITOJHEHUS Kyp-
COBOTO ITPOEKTa / KypCcoBOH paboThI mpencTaBieHs! Tabmuie 10.1.
Tabmuua 10.1 — TpymoeMKoCTh aymUTOPHBIX 3aHATUI B HOpMHUPYyEMbIe KOMIIETCHIIMH B PaMKaX BBIMOJIHE -
HUSI KYPCOBOTO TMPOEKTa / KypCOBOH pabOTHI

HanmenoBanue ayMTOPHBIX 3aHIATHI

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUN

5 cemecTp

3amuTa KypcoBOro mpoekra / paboTsl 2 OIIK-1

Hroro 3a cemectp 2

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB / KYpCOBBIX paloT:

— Peanu3zoBarh 3a/1a4y TPEXMEPHOTO OTCEUEHUS AJIS PA3IMYHBIX OOBEKTOB - MHOTOIPAaHHHKOB,
KpYIJIBIX TEJl WIN UX cOueTaHuM. PemnTh 3a1auy onpezeneHus: B3aMMHOTO pacoIOKEHHsI 0OObEKTOB U OT-
cekaroniero oobema. [lomyueHnnyro ciieHy BpaiaTth M0 TaiMepy U UCIOIb30BaTh KOMaH/IbI MIEpeoripeiene-
HUsI CBOMCTB MaTepHasa.

— Pabora ¢ ocBemenuem. Pazpaborath mporpammy, OCyIIECTBISIONIYI0 UMUTAIUIO JIBUKCHHUS
JTyd4a 1o moBepxHocTH. [Iporpamma moymkHa 06nanaTh APYKECTBEHHBIM MHTEP(EHCOM U MPeToCTaBIsATh
I0JIB30BATEII0 BO3MOKHOCTD BJIMATH HAa CBOMCTBA MOBEPXHOCTH U Jy4va. [lonydeHHyro clieHy Bpaars 1o
TaliMepy M UCII0JIb30BAaTh KOMaH bl IEPEOTIPEAETICHHS CBOMCTB MaTepHaIa.

— IlocTtpoenmne penakropa BeKTOpHBIX HipudTOB. Pazpaborath pemaktop, mo3Bostomuii Gop-
MHUPOBaTh CUMBOIIBI B BEKTOPHOM TPECTABICHUH, 3aMMCHIBATh UX B (ailll U MCIONb30BATh I CO3aHUS
TEKCTOBOTO (aiina. Pegakrop 1omkeH IMETh COOTBETCTBYIOIINI CEPBUC M PEIKUMBI paOOTHI.

— OO6ner Tena mo 3aAaHHON TpaekTopuu. B paboTe mpeaycMoTpeTh BOBMOKHOCTh 3aJIlaHUs Tpa-
eKTopuu o0JIeTa TPEXMEPHOIO Tejla U Bblady M300pakeHUsl STOrO Tella ¢ TOYEK TPAEKTOPHUH, B3SITHIX C
onpeAeNeHHbIM maroM. Bo3sMoXKHBI BapHalliy 3a CYET CMEHBI TPAEKTOPUIA U crioco0a MpeICTaBICHUS Tel
- CO CILTOIIHOM 3aJIMBKOM WM KapKacHOE 0TOOpa)keHue.

— IlocTpoenmne kapkacHOTO M300pa)Ke€HHUS TEl B Pa3lIMUYHBIX Mpoekiusax. [IpemycmoTpers mo-
CTPOCHHE KapKACHBIX M300pAKCHUH Pa3IMYHBIX TPEXMEPHBIX T€OMETPUUYECKUX MPOEKIHH ¢ BO3MOXKHO-
CTBIO U3MEHEHUS TOUYEK HaOJIIOJICHHUS.

— IlocTpoeHue peanucTHyecKux HU300pakeHHsI ¢ ydyeToM TeHel. Tpebyercs MOCTPOUTH TEHU
JUIsL BBIOPAHHBIX OOBEKTOB IPU PACHOJIOKEHUN HCTOYHHKA CBETa HAa KOHEYHOM PACCTOSHUU OT 0ObEKTa
BHE I10JIS1 3pEHMSL.

— PeanuszoBarh TpexMepHYIO CLIEHY, COAEpKaIlyl0 n300pakeHne Kyda ¢ BbIpe3aHHBIMHU (C TIOMO-
mipio Oydepa Tpadapera) B rpaHsx orBepcTusiMU. OTBEPCTUS KaXKIOU TPaHH JODKHBI ObITh PA3TMYHBIMU.
B kax1oM OTBEpCTUH MOMECTUTH MOJIYNPO3PAuHYyI0 (PUTYpY, ¢ MOMOIIBIO KOTOPOHl JTaHHOE OTBEpCTHE
Obu10 montydeHo. [lomyueHHyto clieHy Bpaliath Mo TaiMepy U MCIOJIb30BaTh KOMAH/bl MIepeonpeaeeHus
CBOICTB Marepuasa.

— IIporpamMMmHas Bu3yanuzanus TPEXMEpPHOH Mojenu JabUpUHTA BMECTE C MYTEM €ro MpoXo-
xaeHus. [lonydeHHyto ClieHy Bpaliarh 10 TaliMepy U UCIOIb30BaTh KOMAH/IbI IEPEOIIPENIETICHHS CBOKWCTB
MaTepuaia.

— IIporpamMMmHas Bu3yann3anusi TPEXMEPHOW MOJENM KapTUHHOW ranepeu. Vcmonp3oBaTh KO-
MaH/1bl IEPEONPEEIECHUS CBOMCTB MaTepuaia.

— Peanm3oBarh TpeXMEpHYIO CIICHY, COACPXKAIIYI0 M300pakeHue Bparmaromieiics moaenu Coi-
HEYHOH cucTeMbl. Peann3oBars BO3MOKHOCTh OTOOpaKEHHUS MTOAMUCH Ha3BAHUH IIAHET.
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— Peanuszanus nporpamMMbsl — UIMHTaTOpa CIOXKHOIO CTAaHKOBOro MexaHusMa. Ilomyuennyro cue-
HY Bpaliarh 110 TaliMePy U UCII0JIb30BAaTh KOMaH bl IEPEOTIPEAETICHHS CBOMCTB MaTepHaia.

— H300pa3uth TpeXMEpHYIO CLIEHY, H300paxkarolyto paboTarolue MexaHuueckue yacol. [lomy-
YEHHYIO CLIEHY BpallaTh 110 TaliMEPY U UCII0JIb30BaTh KOMAaH/ bl IEPEOTIPEIETICHHS CBOMCTB MaTepHalla.

— Peanu3zoBarh TpeXMEpHYIO CLIEHY UMUTHPYIOLIYIO IBUKEHUE MsAYa, NAJAIOMIEro Ha MOJ U OT-
CKakuBaroiero ot nosa. CHayana ciieyeT CMOJEIUPOBaTh OTCKOK B Ty e TOUKY, OTKY/Ja Hayajloch Maje-
HUE, 3aTEM BBICOTA OTCKOKA MOCTENEHHO yYMEHbIIaeTcs. UMCI0 OTCKOKOB, CKOPOCTh ABMXKEHUS JOJKHBI
3aJ]aBaThCsl B IpOrpamMMe.

—  Xpanurenu skpana. Co3aath NporpaMMy — XpaHHUTEIb 3kpaHa (Screen Saver) moaaep:KuBaro-
IIYI0 ONIMH HACTPOWKHM, Pa3IMUAIONIYI0 COCTOSHHS aKTUBHOIO PEXHMa U PEeXUMa KOHPUTYpALUH, OCY-
IIECTBJISAIOILYIO BBIXO, €CJIH M0JIb30BATENb HAXKaJl KJIABUIILY WJIH IEPEMECTHII MBbILIb.

— Ilporpamma rpaguueckoro ausaifHa. PazpaGorats mporpamMmy ais Au3aiiHa jdaHgmadTa c
BO3MO’KHOCTbBIO MOJICIMPOBAHMS PACTIONOKEHUS PA3IMUHBIX BUJIOB PACTUTENILHOCTU M IPYTUX MPEIMETOB
(6ecenku, (QOHTaHBI, CKYJABITYPHI, OCBETHTENbHbIE TPHUOOPH U T.J.). VCHOIB30BaTh BCEBO3MOXKHBIC
cnend(eKThl: TyMaH, TEKCTYphI U JIp.

— Ilporpamma rpaduueckoro nuzaitna. Pazpabortats mporpammy Juisi MPOSKTUPOBAHHS KYXOH-
HOW MeOenu ¢ BO3MOXHOCTBIO HM3MEHEHHs TEKCTypbl MaTepuana u (ypHUTYphl. [Iporpamma momkHa
npery-cMaTpuBath npocMotp 2D (opTtorpaduueckue npoekuuun) u 3D MakeTos.

— Ilporpamma rpaduueckoro nuzaiina. PazpaGoraTs nporpammy Asist IpOEKTHPOBAaHUS 0(UCHOMN
Me0enu ¢ BO3MOXKHOCTBbIO M3MEHEHUsI TEKCTYphl Marepuaia u GypHurypsl. [Iporpamma nomkHa npeay-
cMmarpuBath npocMotp 2D (oprorpaduueckue npoekuuu) u 3D MakeToB.

— Ilporpamma rpaduueckoro nuzaiina. PazpaGoraTh mporpammy Ajsi MPOEKTUPOBAHUS MeOeIH
JUISL TOCTUHOM € BO3MOXKHOCTBIO M3MEHEHUS TEKCTypbl Marepuaina U ¢ypHUTYpbl. [Iporpamma nomkHa
npeaycMarpuBath npocMotp 2D (opTorpaduueckue npoekiun) u 3D MakeToB.

— IIporpamma rpaduueckoro nuzaiina. Pazpabotats nporpamMmy Ui NPOEKTHUPOBAHUS MSTKOMN
MeOenu ¢ BO3MOKHOCTBbIO M3MEHEHUS! TEKCTYpbl MaTepuana u QypHuUTypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMoTp 2D (oprorpaduueckue npoekiun) u 3D MakeToB.

— IIporpamma rpaduueckoro nuzaiiHa. PazpaboraTs nmporpammy ajs Au3aiiHa HHTEpbepa moMe-
IIEHUH ¢ BO3MOKHOCTBIO pPa3MEIIEHUS Pa3INYHbIX 00BEKTOB MeOeH, OBITOBOM TEXHUKH M APYTHX MpPE.-
MeTOB MH-Tepbepa. [IporpamMmma nomkHa npeagycmarpuBaTh npocMoTp 2D (oprorpaduueckue mpoeKkinu)
u 3D makeToB.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. KomnbsrorepHas rpaduka: YuedHoe nocobue / I[lepemutuna T. O. - 2012. 144 c. [DnekTpoH-
HbII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/5613 (nara obpamenus: 29.06.2018).

12.2. lonostHUTEILHAS JIATEPATYpa
1. KommbroTepHas reomerpus u rpaduka: Ydyebnoe mocooue / byiimoB b. A. - 2012. 108 c.
[OnexTponHbIii pecypc] - Pexkum noctyma: https://edu.tusur.ru/publications/2437 (mara oOparmieHus:
29.06.2018).
2. KommnbslorepHas rpaduka: YueoHoe mocodue / Jlrokmua b. A. - 2012. 127 c. [DnekTpoHHbBIH
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/1864 (mara obpamenus: 29.06.2018).

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKHe MOCO0Uus
1. KommbrotepHas rpaduka: MeTonudeckne ykazaHus K MPAKTHUYECKUM 3aHSATHUSM, JIabopaTop-
HBIM, KypCOBBIM pabOTaM M OpTraHHW3allud camocTosATenbHOW padoTsl / [lepemurnna T. O. - 2018. 39 c.
[OnexTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7985 (mara oOparmieHus:

29.06.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
1. Tlpu u3y4yeHUH TUCHUILUIMHBI PEKOMEHIYESTCSl UCIOJIb30BaTh 0a3bl TaHHBIX, HH)OPMAITMOHHO-
CIIPAaBOYHEIE M MMOMCKOBEIE cucTeMbl https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopusi « MyHuIIHTIANBHAS HHPOPMATHKA

yueOHasl ayTUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs Ipo-
BE/ICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUISI KyPCOBOTO NMPOSKTUPOBAHHUS (BBIIOIIHEHHS KYp -
COBBIX PabOT), MOMEILEHHUE Ul CAMOCTOATEILHOW PabOThI

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuna, n. 74, 4326 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

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

- MarauTHo-MapKkepHas J10CKa;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue:

- GIMP

— Google Chrome

— LibreOffice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license

Jlabopatopust «PacnpeneneHHbIe BEIYMCTUTEIHHBIC CUCTEMBI

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOTO TUTIA, ydeOHass ayAuTOpus IS PO -
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIEHHUE JJI1 KypCOBOI'O MPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
COBBIX padoT), MOMEIIEHUE ISl CAMOCTOSTEILHOU PabOThI
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634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 74, 432a ayn.

Ornucanue UMeIIerocs 000pyIOBaHUS:

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

- MenoBas gocka;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— GIMP

— Google Chrome

— LibreOftice

— Microsoft Visual Studio 2015

— Tao Framework, MIT license

13.1.3. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITENNbHOM paboThl MCIONB3YIOTCS yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxa, 000pyloBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IpueMa/mepe-
naun yuyeOHOM MHPOpPMaK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

Kakoe wnampapienne o0paOoTku wHGOOpPMAIMH, CBS3aHHOW C W300pa)KEHHWEM, BOCIIPOM3BOIUT
n300pakeHHe B Cllyyae, KOrja UCXOJHOH sIBIIsieTCsl HH(pOpMalns Hen300pa3uTeIbHOW NpUupoabl?

o0paboTka u3o00paskeHuit

pacrio3HaBaHue 00pa3oB

KOMMbIOTEpHAs Tpaduka

cUCTEeMa MAIIMHHOTO (TEXHUYECKOI'0) 3peHuUs

Ecnu rmybuna Oydepa kanpa paBHa 4 OuTa, TO KaKO€ MaKCUMAJIBHOE KOJIMYECTBO IIBETOB MOXKET
OBbITh UCIOJIB30BAHO JJIS1 OTOOPAKEHUS B JTAHHOM I'pauuecKoM pexume?

16

2

4

8

Kak HasbiBaercs BuJ rpaduki, rie n300pakxeHus: COCTOAT U3 FEOMETPUYECKUX O0BEKTOB, OMMCAH-
HBIX MaTeMaTU4eCKu?

pactpoBas rpaduka

BEKTOpHasi rpaduka

MHTEepaKTUBHasA rpaduka

dpaxTanbHas rpaduka

Kakue n3 nepeuncieHHbix (JOpMaToOB ABJISIOTCS BEKTOPHBIMU (hopMaTamu rpaduueckux ¢aiinos?

.cdr

gif

-png;

tiff

Mogens RGB uncnonp3yercs 11 U371y4aeMoro LBETa, T.€. MPU MOATOTOBKE SKPAaHHBIX JOKYMEH-
TOB. Kakoil n3 nmepeuncaeHHbIX [IBETOB SBIISETCS COCTABHBIM KOMITIOHEHTOM 1IBETOBOM Mojenn RGB?

JKEJITBHIN LIBET

KpPACHBIN 1[BET

royry0oii et

YEPHBIN [BET

K HegocTaTkaM Kakoro Buja rpagKi MOXHO OTHECTH YyBCTBUTEJIBHOCTh K M3MEHEHHUIO pa3mepa
n300pakeHUs — MOTeps KayecTBa MPU MAcIITaOUPOBAHUU N300paXKeHUs ?

pactpoBas rpaduka

BEKTOpHas rpaduka

UHTEpaKTUBHAs Tpaduka

¢bpaxTanbHas rpaduka

Kak HasbIBaetcs BuA rpaduku, rae n3o0pakeHHs MpeACTaBIeHbl T€OMETPUUYECKUMHU (pUTypamH,
00J1a1al01MMHU CBOMCTBOM CaMOIIO100UsI, TO €CTh COCTaBJIEHbI U3 HECKOIBKUX YacTel, Kakaas U3 KOTo-
PBIX M0J00HA BCel Gurype neiamkom?

pactpoBas rpaduka

BEKTOpHasi rpaduka

MHTEepaKTUBHasA rpaduka

dpaxTanbHas rpaduka

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

Oydep ryOouHbI

Oydep 1Bera

Oydep kaapa

oydep Tpadapera
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Ecnu rmyOuna Oydepa xanpa paBHa 8 OUT, TO KakOe MaKCUMaJIbHOE KOIHUYECTBO IIBETOB MOXKET
OBITH UCITOJIB30BAHO JIJISI OTOOpaYKEHUS B TAHHOM TpaduuecKoM pernume?

16

256

64

8

Mogens CMYK wucnonb3yercst ipu paboTe ¢ OTPakKeHHBIM I[BETOM, T.€. JUIsl TIOATOTOBKHU TEYaT-
HBIX JOKyMEHTOB. UTO M3 MEPEYUCIIEHHOTO SIBJSIETCSI COCTaBHBIMU KOMIIOHEHTAaMHU LIBETOBOW MOZETHU
CMYK?

JKEJITHIA IIBET

KpPaCHBIN I[BET

3€JICHBIN [IBET

OenbIif IBET

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

MacITaOupoBaHHE

IIOBOPOT

CABUT

OTpaKeHHE

B xommnbroTepHOil rpaduke Haubosee pacIpoCTpaHEHbI NMapajulebHas U MepCleKTUBHAS MPOeK-
un. Kakue U3 nepeyrcieHHbIX BUI0B MPOCKIMN SBISAIOTCS MapaJliebHbIMU?

KOCOYTOJIbHASI TPOEKITUS

OJTHOTOUEYHAS MPOEKIIUS

JIBYXTOUEYHAs MIPOEKIIUS

TPEXTOYCUHAS TTPOCKITUS

AKCOHOMETPUYECKON MPOEKIMEN HA3bIBACTCSA MPOCKIMS, Y KOTOPOM MPOCKTUPYIOUIUE MPsIMbIE
NEepIEHINKYISIPHBl KAPTUHHON TUIOCKOCTH, CaMa KapTUHHAs IJIOCKOCTh MOJKET pacloyiaraTthCsi B IPO-
CTpaHCTBE MPOU3BOJILHBIM 00pa3oM. Kakue 13 nepeuncieHHbIX BUJOB MPOEKIUHN SBISIOTCS aKCOHOMET-
pudeckumu?

oprorpaduueckast mpOeKITus

OJTHOTOUEYHAS MPOEKIIUS

TpUMETpUYeCcKasi IPOEKIUs

CBOOO/IHAS IPOCKITUS

Kakoii u3 nepeunciieHHbIX rpaduueckux (GopMaToB NOAEpPKUBAET (YHKIIMH MTPO3PAYHOCTH 1IBE-
TOB ¥ HEKOTOPBIC BUIbI aHUMAIIAN?

Jpeg/.jpg

.gif

.bmp

tiff

B xommnbroTepHOil rpaduke Haubosee pacIpoCTpaHEHbI NMapajulebHas U MEepCIeKTUBHAS MPOeK-
un. Kakue u3 nepeyrcieHHbIX BUI0B MPOCKIMN SBISIOTCS IEPCIEKTUBHBIMU?

KOCOYTOJIbHASI TPOEKITUS

OJTHOTOUEYHAS MPOEKILIUS

oprorpaduyeckast mpOeKITus

aKCOHOMETpUYecKast MPOSKIUS

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

JTHHS

MTUKCEb

BEKTOP

CKaJIsIp

[lepcriekTBHAST TPOEKLUS TOTYYAETCs IMMyTeM MEPCIEKTUBHOIO MPeoOpa3oBaHus U MPOELHUPOBa-
HUSI Ha HEKOTOPYIO IUIOCKOCTh HaOmoaeHus. [lepcrnekTUBHBIE MPOEKINN MapaieIbHbIX MPSIMBIX, HE Ma-
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PaJIENBHBIX TUIOCKOCTH MPOEKIUU OyIyT CXOMUTHCS B TOUKE cxoia. Kakoe KommuecTBO TOYEK CXOfa IS
MepPCIeKTUBHOTO TIpeoOpa3oBanus [E]=

{1000
010q
001r
0001}?
1

2

3

4

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

1

2

4

8

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

00BEKTHAs CUCTEMa KOOPMHAT

MHUpPOBasi CUCTEMa KOOPAWHAT

9KpaHHas CUCTEMa KOOPHHAT

adhpuHHAS cucTEMa KOOPAMHAT

K xakoMy BUIy TEKCTYpBl MOXKHO OTHECTH M300pakeHHe ¢ N3MEHEHHEM TOHA B BUJIE MTPABUIIBHBIX
WIM TIOYTU MPABUIBHBIX T€OMETPUUYECKUX PUCYHKOB (KHpIIUYHAs KJajaka, kadenbHas OONMIIOBKA, IIax-
MaTHBIN PUCYHOK)?

aOCTpakTHas

CTOXacTU4ecKas

yIopsiA0YEeHHAs

dbpakTanbHas

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

. Onpeznenenue 1 3a/1a4uu KOMIIBIOTEPHOM IpaduKy.
. UcTopus pa3Butus u 0061acT IPUMEHEHUS KOMITBIOTEPHON IpaduKH.
. I'padmueckas cucrema. SAnpo rpaduueckoit CUCTEMBI U MOJIb30BATENN IPAGUUECKUX CUCTEM.
. PactpoBas rpaduxka.
. Bexropnas rpaguxa.
. ®pakranpHas rpaduka.
. @opmaTsl (paiiaoB rpapuKH.
. lIseroBas monens RGB.
. LIBeToBas monens CMYK.
10. LiBeToBas moaens HSB.
11. 'eomeTpuyeckoe MonenupoBaHHe. MaremMaTHueckoe olpeneseHre: BeKTopHoe U aduHHOE
IIPOCTPAHCTBO.
12. Cucrembl KOOpAUHAT U IPeoOpa30BaHUsl KOOPAUHAT.
13. JIsymepnsbie adpuHHBIC TPeoOpa30OBaHMS.
14. Adpdunnbie mpeoOpa3zoBaHus B IPOCTPAHCTBE.
15. O6nacte Bu3yanu3amnuu U QyHKIUs KaapupoBanus. OTceueHue.
16. JIBymepHslii anroputm orcedenus Kosna-Casepnenpa.
17. Anroputm Jluanra-bapckoro.
18. Oneparun ¢ n300paKeHUEM Ha yPOBHE PacTpa.
19. Metop! yaydllleHUs: paCTPOBBIX U300PAKEHUI: AHTUATIMCUHT U IU3EPUHT.
20. Busyanuzauus TpexMepHbIX H300paxkeHuil. Moaens mpoliecca BU3yalU3alldl TPEXMEPHBIX
M300paKeHU.
21. Knaccudukanus napajuieabHbIX BUOB IPOSKTUPOBAHUS.

O 01N DN B W~
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22. Knaccudukanus nepcrneKTUBHBIX BUIOB IPOESKTUPOBAHMUS.

23. Knaccudukarys akcOHOMETPUUECKUX BUIOB MPOSKTUPOBAHUSI.

24. Knaccudukanusi KOCOyroiIbHbBIX BUI0B IPOSKTHPOBAHHUS.

25. YnaneHue HEBUIMMBIX JIMHUW W TTIOBEPXHOCTEH. Anroputm Z-0ydepa.
26 YnaneHvue HeBUIUMBIX JJMHUN U MOBEPXHOCTEH. AJITOPUTM ITOCTPOYHOTO CKAHUPOBAHMUS.
27. YnaneHue HEBUIMMBIX JIMHUW U TTOBEpXHOCTEH. AnroputM PoGeprca.
28. Mopnenb 3epKajlbHOTO OTpaXkeHusl cBeTa. 3akoH donra.

29. Monens nuddy3Horo oTpakeHus cpeta. 3akoH JlambepTa.

30. BriuuciieHue BeKTOpa HOpMaIu K NOBEPXHOCTU B 3aJaHHOW TOYKE.

31. 3akpammBanue nopepxHocreit. Meton I'ypo.

32. 3akpamuBanue nosepxHocteil. Merox donra.

33. [IpenomiieHue CBETa U BHIYMCICHUE BEKTOPA MPEIOMIICHHOTO JIyyYa.
34. TpaccupoBka y4ei.

35. ApxurekTtypa rpadudeckoit ondmmorekun OpenGL.

36. Unrepdeiic rpaduueckoit oudbmuoreku OpenGL.

37. Cunrakcuc koManj B rpadudeckoi oudmmorexe OpenGL.

38. JIBymepHbIe IPUMHUTHUBEI B Tpaduueckoit oubimorexe OpenGL.

39. TpexmepHble TPUMHUTHBHI B Tpaduueckoi ondmmorexe OpenGL.

40. Matpunsl npeoOpa3oBanuii B rpaduueckoit oudmmnorexe OpenGL.

41. IIpoextuBHBIE TpeoOpa3zoBanus B rpaduyeckoit oudmoreke OpenGL.
42. Matepuainsl u ocBelieHue B rpadpudeckoit 6ndimmorexke OpenGL.

43. Jlo6aBiieHHe UCTOUYHUKOB CBeTa B rpaduyeckoit onbdamoreke OpenGL.
44. CmemieHne BETOB U MPO3PaYHOCTh B rpadudeckoit 6ndmmorexke OpenGL.
45. Co3nanne 3(pdexra Tymana B rpadpuueckoit oudamoreke OpenGL.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
ba3oBbie anroputmMbl KOMIOBIOTEPHOH rpaduku u rpaduyeckoe NporpaMMUpPOBaHHUE.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Omnpenenenre U 3a1a4d KOMIbIOTEpHOI rpaduku. Mcropus pa3Butus v 00JIACTH NPUMEHEHUs
KOMIBbIOTEpHOH rpaduku. PactpoBas rpaduka. Bekropnas rpaduxa. @pakranpaas rpaduxa. Dopmarsl
¢aiinoB rpaduxu. [[BeToBbIC MOICITH.

['eomeTpuueckoe MozaenupoBaHue. ['eomerpuueckoe omnpezaeneHue 0a30BbIX TUNOB. KoopauHat-
Hblii MeTof. Cuctembl koopauHart. [IpeodpazoBanus koopaunat. Apdunnsie npeoOpa3zoBaHUs.

Busyanuzanusi TpexMepHbIX M300paskeHuil. Bunbl npoektupoBaHus. YajieHUE HEBUIUMBIX JIH-
HUW U TOBEPXHOCTEH. Anroput™m Z-0ydepa. Monmenu orpaxenusi ceera. Meron ['ypo. Meron donra.
[Tpenomnenue cBera. TpaccupoBka yueid. [Ipumepsl n300pakeHUs TPEXMEPHBIX 00BEKTOB.

OpenGl. Apxurektypa u ocobeHHOCTH cuHTakcuca. Mutepdeiic OpenGL. Busyanuzanus nBy-
MEPHBIX M TPEXMEPHBIX 00BeKTOB. Matpuibl npeodpazoBanuii B OpenGL.

14.1.5. Tembl 1a00paTOpHBIX padoT
Pactpossrit pegakrop GIMP
Anrebpanueckue GppakTabl
[TepcriekTuBHBIE IPe0OpPa3OBaHUS
['padmueckoe TpexmMepHOe nporpamMmmupoBanue ¢ npuMmeneHrneM OpenGL

14.1.6. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT

PeannzoBate 3aauy TpeXMEpPHOIO OTCEUEHHUS JJIs1 PA3IUUYHBIX OOBEKTOB - MHOIOTPAHHUKOB, KPYT -
JBIX TEJ WM UX codeTaHui. PemuTh 3amady ornpeneneHust B3aMMHOIO PacIoioKeHHUs] 0ObEKTOB U OTCe-
Katoniero oovema. [lonyueHHyro clieHy Bpamarh 1o TaiiMepy U HCHOJb30BaTh KOMaH]Ibl Iepeorpe-aene-
HUSI CBOMCTB MaTepHasa.

Pabota ¢ ocemenueM. Pa3paboTtars nporpammy, OCyIIECTBISIONIYI0 UMUTALMIO JBMKEHHS JTyda
1o moBepxHocTH. [IporpaMma nomKkHa 0051a1aTh APYKECTBEHHBIM HHTEP(PEHCOM U MPEAOCTABIATE MOJTh-
30BaTeNII0 BO3MOXKHOCTh BIIMSITH HAa CBOWCTBA MOBEPXHOCTH U Jyda. IlodydeHHyr0 clieHy Bpamarb Mo
TaliMepy M UCII0JIb30BAaTh KOMaH bl IEPEOTIPEAETICHHS CBOMCTB MaTepHaIa.

[TocTpoenue penakropa BeKTOpHbIX (POHTOB. PazpaboTath penakrop, Mo3BOJSIOMUN GOPMUPOBATH
CHUMBOJIBI B BEKTOPHOM TPEICTABICHUH, 3aIUCHIBATh UX B (Daiiil M UCIIOJIBL30BaTh Ul CO3/aHUS TEKCTOBO-
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ro daiina. Perakrop 10mkeH HIMETh COOTBETCTBYIOIMI CEPBUC U PEKUMBI paOOTBHI.

OGuet Tena mo 3agaHHOM TpaekTopuu. B paboTe mpeaycMOTpeTh BO3MOXKHOCTh 3a/IaHHsI TPACKTO-
puM 00JIeTa TPEXMEPHOTO Tela U BbIJaYy M300paskeHHsI 3TOTO Tejla ¢ TOUEK TPACKTOPHUH, B3ATHIX C OIpe-
JIEJICHHBIM I11aroM. Bo3MokHBI Bapualluy 3a cUeT CMEHbI TPAECKTOPHUIl U criocoba MpeacTaBiIeHus Tel - CO
CIUTOIIHOM 3aJIMBKOM MJIM KapKacHOe OTOOpaKeHHE.

[TocTpoeHmne kapkacHOTO U300paKEeHUs TeNl B pa3iIUyHbIX npoekuusax. [Ipexycmorpers nmoctpoe-
HHE KapKaCHBIX N300paXKEHUH Pa3IMUHBIX TPEXMEPHBIX T€OMETPHUECKUX MPOEKIUN C BOZMOXKHOCTBIO H3-
MEHEHUS TOUYEK HAOIOACHNUS.

[TocTpoenue peaucTHUECKUX N300pakeHHs ¢ y4eToM TeHel. Tpebyercst OCTpOUTh TEHH IS BbI-
OpaHHBIX OOBEKTOB MPH PACIOJIOKEHUH UCTOYHHKA CBETa HA KOHEUHOM PACCTOSHUM OT OObEKTa BHE OIS
3pEHUsl.

Peann3oBare TpeXMEPHYIO CIICHY, COICPKAIIYI0 N300pakeHHE KyOa C BhIPE3aHHBIMU (C TTIOMOIITBIO
Oytdepa Tpadapera) B rpaHsx orBepcTusiMU. OTBEpCTHUS KaXKAOH I'paHH JOJDKHBI OBITh pazIHMYHbIMU. B
KaXXIOM OTBEPCTHH MOMECTUTH MOJYNPO3pauHyI0 GUTypY, C TOMOIIBIO KOTOPOH JTaHHOE OTBEPCTHE ObLIO
nonyuyeHo. [lodydeHHyIO clieHy Bpamiarte 10 TaliMepy M MCIOJIb30BAaTh KOMAH[bl IEPEONpPEACICHUS
CBOICTB Marepuarna.

[TporpamMMHasi BU3yanu3amnus TpeXMEpHON MOJIETH TaOUPHHTA BMECTE C IIyTEM €r0 MPOXOKICHHUS.
[ToryueHHy10 CIIeHY Bpamiarth 0 TaiiMepy M MCIOIb30BaTh KOMAH/bl IEPEOTIPEIETICHHs CBOMCTB MaTEpHU -
ana.

[IporpammHasi BU3yanu3alus TPEXMEPHOM MOJIETN KapTUHHOM rayiepen. Mcnonb30BaTe KOMaH bl
MIEPEOIPEAEIIEHUS CBOMCTB MaTeprala.

Peanu3oBare TpexMepHYIO CIIEHY, COAEpXAIIyl0 H300pakeHue Bpararomieiics monenu CoyHed-
HOM cucTeMbl. Peann3oBars BO3MOXKHOCTb OTOOpaKEHHUS MTOITUCH HA3BAHUH IUIAHET.

Peanuzanus nporpaMmbl — UMHUTATOpa CIOXKHOTO CTAaHKOBOTO MexaHu3Ma. [lonydeHHyro creHy
BpalllaTh 110 TaliMeEpPy U UCIOJIb30BaTh KOMAH/Ibl IIEPEOIPEIEIICHNS CBOICTB MaTepuara.

N300pa3uth TPpEXMEPHYIO CIICHY, H300paKAIONIYI0 paboTaroIiue MeXxaHndeckue Jachl. [lomydeH-
HYIO CLIEHY BpallaTh 110 TalMepy U UCNOJIb30BaTh KOMaH/Ibl IIEPEONPEACICHUS CBOMCTB MaTepuana.

PeanuzoBare TpexMepHYIO CIIEHY UMUTHPYIOIIYIO ABM)KEHUE MsS4a, MaJarollero Ha Moji U OTcKa-
KHBaroILero ot noja. CHayvana ciaenyeTr CMOJEIMpPOBaTh OTCKOK B Ty JK€ TOUKY, OTKYyJla HA4aJIOCh NaJIEHNUE,
3aTeM BBICOTA OTCKOKA IMOCTENEHHO YMEHbIIaeTcs. YUCIo OTCKOKOB, CKOPOCTh JBUKEHHS JOJDKHBI 3a/1a-
BaThCsl B IPOTrpamMMe.

Xpanutenu skpana. Co3aate mporpaMMy — XpaHUTENb dKpaHa (Screen Saver) NoIepKUBAIOIIYIO
OMNLUU HACTPOWKH, PA3IHYAIONIYI0 COCTOSIHUS aKTHBHOTO PEXHMMa M PEXHMa KOH(UTYpaluH, OCyIle-
CTBJISIFOILYIO BBIXO/I, €CITU TI0JIb30BaTENb HaXKaJl KJIIABUIY WU MIEPEMECTHIT MBIILIb.

[Tporpamma rpaduueckoro auzaiina. Pazpaborate mporpamMmy Ui Au3aiiHa iaHamadgTa ¢ BO3-
MOKHOCTHIO MOJETUPOBAHUS PACIONIOKEHHS Pa3IMUHBIX BUIOB PACTUTEIBHOCTU M IPYTHX MPEAMETOB
(Oecenku, (QoHTaHBI, CKYIBITYpHI, OCBETUTENbHBIE NPUOOPHI W T.J.). Mcmoiap3oBaTh BCEBO3MOXKHBIC
crietP(PEKTHI: TyMaH, TEKCTYPHI H JIp.

[Tporpamma rpadudeckoro ausaitHa. PazpaboraTh mporpammy Ui MPOEKTHPOBAHUS KyXOHHOU
MeOenu ¢ BO3MOKHOCTBIO U3MEHEHHS] TEKCTYpbl MaTepuana u QypHUTyphl. [Iporpamma nomkHa npeny-
cMarpuBath npocMoTp 2D (opTorpaduueckue npoekiun) u 3D MakeToB.

[Iporpamma rpadudeckoro nuzaitHa. Pazpaborats mporpaMmy Jisi TPOSKTUPOBAHUS O(PUCHOM Me-
0enu ¢ BO3MOXHOCTBIO U3MEHEHUS TEKCTYyphl MaTepuana u ¢pypHutypsl. [IporpaMmma nomkHa npemgycmar-
puBath ipocmotp 2D (oprorpaduueckue mpoekiun) U 3D MakeToB.

[Tporpamma rpaduueckoro nuzaitHa. PazpaboraTs nmporpammy Ajsi MPOEKTUPOBAHUA MeOenu s
TOCTUHOM C BO3MOXHOCTBIO H3MEHEHHsI TEKCTYpbl MaTepuana u gypHutypsl. [Iporpamma nomkHa npeny-
cMarpuBath npocMoTp 2D (oprorpaduueckue npoekiun) u 3D MakeToB.

[Iporpamma rpaduveckoro nuzaitHa. 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 nporpammy Ui Au3aiiHa MHTEpbepa MmoMernie-
HUH ¢ BO3MOXKHOCTBIO Pa3MEIEHUs! pa3IUUHbIX 00bEKTOB MeOenu, ObITOBOM TEXHUKU U JPYTUX MpeaMe-
TOB MHTEpbepa. [Iporpamma momkHa npexycMaTpuBarh npocMotp 2D (oprorpaduueckue MpoeKuuu)
3D maxeToB.
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14.1.7. MeTonu4eckue peKoOMeHAalNU
JIns TOJTOTOBKH K DK3aMEHY, 1a00paTopHbIM paboTaM U ISl BBIIOJHEHUS! KypCOBOM paboTHI pe-
KOMEH]IyeTCSsl IOBTOPUTH COOTBETCTBYIOIINE Pa3/ieNbl y4eOHO-METOANYECKOTO MOCOOUS.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

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

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeaoCTaBIeHUS 3aJaHUI OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIONEPEBOA.

Jlunam ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpiuBaeTcs JOCTYII -
Hast popMa MpeIoCTaBICHHS OTBETOB Ha 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCHIHUIUIMHE MPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JList i1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B Ie4aTHOU hopme.
HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 34J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLICHUBAHHS PE3Y/IbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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