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Mporpamma ancumnnuuHbl "MporpammuposaHune rpadukun”; 09.03.04 "lMporpaMmHas nHxeHepns".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnuuHbl "MporpammuposaHune rpadukun”; 09.03.04 "lMporpaMmHas nHxeHepns".

Mporpammy omucuunnnHel paspabdoTan(a)(n) BoUeHT, K.H. (poueHT) UntoxmnH A.H. (Kadenpa MHGOPMaLMOHHBIX CUCTEM
HW, OtoeneHne MHPOPMaLMOHHBIX TEXHONOrMiA U aHepreTuyeckux cuctem), ANIljuhin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTbIO MPUMEHSATb OCHOBHbIE METOAbI U UHCTPYMEHTHI paspaboTkm

NporpamMMHoro obecneyeHust

MK-22 CNOCOBHOCTBLIO CO34aBaTh NPOrPaMMHbIE UHTEPGERCHI

Obyvarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSY/b):

JonxeH 3HaTb:

€- NpVHUMNbI paboTbl COBPEMEHHBIX TEXHUYECKMX CPEeACTB KOMMbIOTEPHON Fpadpuki;
©- NPUHLMNBI (POPMUPOBAHUS N306PaXEHWIA.

©- Cneumndmkaumio OpenGL

JonxeH ymeTtb:
©- paspabarbiBaTb U NPAKTNYECKU peann3oBbiBaTb rpaduyeckne anropuTMmbl;
©- aHaNU3MpPoBaTb N UHTErpUPOBaTh B COOCTBEHHLIE Pa3pPaboTKM MPOEKTbI C OTKPbLITHIM UCXOAHBIM KOAOM.

JlonxeH BnaneTb:
©- cpepnoi nporpammuposanHng Visual Studio;
€©- 0O0HUM UK HeckonbkMm naketamm CAD/CAM.

2. Mecto gucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oncumnnmHa (mogynb) BktodeHa B padgen "61.B.0M4.10 OucumnanHbl (Mogynm)" OCHOBHOM NpodoeCcCuoHanbHom
obpaszoBartenbHoii nporpammel 09.03.04 "MporpamMmHas nHxeHepus (PaspaboTka nporpaMMHO-MHOPMALIMOHHBIX
cucteMm)" n oTHocKTCS K 06513aTeNbHbIM ANCUMNIMHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3daHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeMKOCTb AUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHuML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 18 4aca(oB), B TOM Yncie nekuun - 6 4aca(oB), npakTuyieckume 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 12 yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 153 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 9 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHLI: OTCYTCTBYET B 5 CEMECTpE; 9K3aMeH B 6 CEMeCTpe.

4. CopepXxaHue pucUUMNINHBI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3naenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KONn4yecTBa akageMnyeckmx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTtM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOLBYNIO)
Buabl 1 yachl
KOHTaKTHOW paboTbl,

Paspenbl aucumnnuHbl / nX TPyA0EMKOCTb CaMmocTosTenbHas
N monyns CemecTp (B yacax) pa6ota

MpakTuyeckuellabopaTtopHble
3aHATUA paboTbl

5 2 0 0 11

Jlekuunn

1 Tema 1. BBefieHne B KOMMbIOTEPHYIO
‘[rpadoumky
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Mporpamma ancumnnuuHbl "MporpammuposaHune rpadukun”; 09.03.04 "lMporpaMmHas nHxeHepns".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 2. TexHnyeckue cpencrtaa
2. KOMMbIOTEPHOW rpadonkiu 5 1 0 0 10
Tema 3. KoopauHaTtbl 1
8. npeobpasoBaHusi 5 1 0 0 1
Tema 4. CTpyKTypbl AaHHbIX ANns
4.|npencrtasneHnsa reoMeTpuyeckmx 6 1 0 0 40
monenen
Tema 5. [NpencrasnexHne KprBbIX U
5 noBsepxHoCTeN 6 0 0 6 40
Tema 6. Tvnbl reoMeTpnyecKux
6. MOAeNoH 6 1 0 6 41
Toro 6 0 12 153

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBeneHne B KOMMNbIOTEPHYIO rpadouky

WNcTopus, npeaMeT, NpunoxeHnst KOMMNbIOTEPHOM rpadprku. MoHSTME pacTpoBOro 1 BEKTOPHOTO Cnoco6oB
npeacTasneHns rpadonyeckon nHopmauun. drsmyeckre NPYHUMMNLI OOPMUPOBAHNS OTTEHKOB LiBETa: aaaUuTUBHbLIA 1
cybTpakTuBHbI. LiBeToBble Mogenu. LiBeToBble nanutpbl. Cxartue 1 Mogenu cxartusi usobpaxeHuin. Cnocobbl Moy4eHwui
n3obpaxeHunii

Tema 2. TexHMYecKue cpencTsa KOMNbIOTEPHOM rpacoukmn

OneKTpoHHO-Ny4YeBble TPybku. MevaTatowme yctpoiicTea. I'padgonoctponTeny. ucnnen ¢ Npon3BoibHbIM
CKaHupoBaHveM nyya. PacTpoBble gucnnen: BUAEOKOHTPONNEP, Co3aaHne nsobpaxeHuns, Buaeonamste. PactpoBbie 1
BEKTOPHbIE rpaduyeckme penaktopbl (Ha npumepe PaintBrush n CorelDraw). MNporpamMmel onsi co3naHns TpexMepHbIX
n3sobpaxenuii (3D MAX Studio). Cuctembl knacca CAD/CAM/CAE, nx knaccugoukaums n HasHavyeHume

Tema 3. KoopauHatbl u npeobpa3oBaHus

LBymepHble npeobpasoBaHus. MNpeobpasoBaHusi B 04HOPOAHbIX KoopaMHaTax. KoMnosmums npeobpasoBaHuii.
TpexmepHble npeobpasosanus. Mpoekunn. CtepeonsobpaxeHus. FeomeTpryeckre npeobpaszoBaHmst PacTPOBbIX
KapTVH. PaspaboTtka Ha s3blke BbICOKOrO YPOBHS MPOrpaMMbl, AEMOHCTPUPYIOLWE Npeobpas3oBaHns NPOCTENWNX
reoMeTpuy4eckux 06beKTOB Ha MIOCKOCTU.

Tema 4. CTPYKTYpbl AaHHbIX O/151 NpeAcTaBleHUs FreoMeTpuUYeckux moaenem

MeToabl nocTpoeHust mogenei. MpoBonoYHas 1 NOBEPXHOCTHAA POPMbl NPEACTaBNEHNS FeOMEeTPUYECKMX Modenen B
OBM. TeepooTenbHoe npeacTaBneHme reoMmeTpu4eckor mogenu nsgenus s popmate Boundary representation (B-rep).
eomeTprueckme u Tononorudeckue 06bekTbl. PazpaboTka 06 beKTHO-OPUEHTUPOBAHHOW apXUTEKTYPbl As
npeLcTaBneHns NOBEPXHOCTEN 1 ee NporpamMMHas peannsaums. Busyannsaums nosepxHocten cpencrtsamm OpenGL

Tewma 5. lNpepncraBneHne KpMBbIX U MOBEPXHOCTEN

HesiBHOE 1 napameTpuyeckoe NpeacTaBneHne KPUBbIX U MOBEPXHOCTEN. KaHOHUYeckme n CnnanHoBblE KPUBbIE U
nosepxHocTu. Kpmeblie n nosepxHoctn beabe. NURBS.

PaspaboTka 06 bEeKTHO-OPUEHTUPOBAHHON apXUTEKTYPbI ANs NPeAcTaBeHnsl MOBEPXHOCTEN 1 ee NporpamMMHas
peanusauns. Budyanusauus nosepxHocter cpencteamum OpenGL.

Tema 6. Tunbl reoMeTpMYeCKUX Mmoaenen

MeToabl nocTpoeHus mogeneii. MpoBonoYHas 1 NOBEPXHOCTHAA POPMbI NPELCTABNEHNS TEOMETPUYECKMX MOLENEN B
OBM. TeepooTenbHOe NpeacTaBneHme reoMeTpuyeckor mogenu n3nenus B popmate Boundary representation (B-rep).
"eoMeTpuryeckre 1 Tornonornyeckne o6 bekThbI.

MN3y4eHne nporpaMMHoO apXnTeKTypbl HA OCHOBE UCXOOHbIX TEKCTOB MPOCTENWEro BEKTOPHOMO rpadouyeckoro
penaktopa. PacwmpeHune oyHKLMOHAaNbHbIX BO3MOXHOCTEN peaakTopa.

5. MepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAyIo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 5
TeKyLLMI KOHTPO/Ib
1. BBeAeHue B KOMNbIOTEPHYIO rpadumky
1 |TectupoBanue nKk-1, rnK-22 2. TexHn4yeckne cpencTea KOMMbIOTEPHON rpadonku
3. KoopaunHaTbl 1 npeobpasoBaHuist
2 [YcTHbIZ onpoc MK-1 1. BeBeneHue B KOMMNbIOTEPHYIO rpadonky
CemecTp 6
TeKyLLMI KOHTPO/Ib
4. CTPYKTYpbl OaHHbIX 4N5 NPeacTaBNeHns reoOMeTpUYeCcKmnx
1 |laGopatopHebie MK-22 . MK-1 mogenei }
paboTbl 5. MNpencrasneHne KpuMBbIX 1 NOBEPXHOCTEN
6. Tvnbl reoMeTpuyeckmx Mogenen
2 [TectuposaHme AK-1 4. CprIETypr JaHHbIX ANS NPeacTaBneHns reoMeTpUYeCcKnx
mogoenei
3 |YcTHbIV onpoc nK-22 6. Tvnbl reoMeTpuyeckmx Mogenen
Ok3ameH MnK-1, rK-22

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMETEHLMA Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns
OTANYHO XopoLuo Y nosn. Heyn.
CemecTp 5
TeKywW W i KOHTPONb
TecTtupoBaHue |86% npaBunbHbIX Ot171% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  |[OTBETOB U MEHEE. 1
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Tembl. OTBET XOPOLWO
CTPYKTYpUpOBaH.
MpekpacHo ocBoeH
NOHATUMHbLIA annapar.
lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb
NnoHMMaHua MaTtepuvana.
[MpeBocxonHoe yMeHune
popmynmpoBaTb CBOU
Mbicnu, obcyxnatb
IVNCKYCCUOHHblE

NONOXeHns.

CtpykTypa oTBETa B
LenoM ageksaTHa Teme.
Xopolwo ocBoeH
NOHATUNHbBIA annapar.
[MponoemMoHcTpmpoBaH
XOPOLLUNA ypOBEHb
NnoHMMaHmns matepuana.
Xopoulee ymeHue
tpopmynmpoBaTtb CBOU
Mbicnu, obcyxaaTb
ONCKYCCUOHHbIE

NONOXEeHns.

CTPYKTYpPUpPOBaH.
[MoHaTUAHBIN annapart
OCBOEH YaCTWNYHO.
lMoHWMaHWe oTaeNbHbIX
NoNIOXEeHnn n3
maTtepuana rno Teme.

Y nosneTBoputenbHoe
yMeHve
popmynmpoBaTtb CBoU
Mbicnn, 0bcyxaaTtb
IVCKYCCUOHHblEe

NONOXeHns.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumMaHune maTtepmana
pparmMeHTapHoe nnu
oTcyTCTBYEeT. HeymeHume
popmynmpoBaTtb CBOU
Mblcnn, obcyxaaTb
IUNCKYCCUOHHbIE
MONOXEHNS.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.

CemecTp 6

TekyLLUA KOHTPONb

NabopatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n Ob6opyLnosaHue n

paboTbl MEeTOLbl UICNOMNb30BaHbI |METOAbl UCMONb30BaHbl [METOA4bI YACTUYHO MEeTOoAbl NCMONb30BaHbI 1
npasunbHO. MNpossneHa |8 OCHOBHOM MPaBuMIbHO. [MCMNONb30BaHbI HenpasWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposisneHa
TeopeTuyeckas TeopeTuyeckas yooBneTBOpuTENbHas  [HEeyLOBNeTBOpUTENbHas
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroTOBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |Heobxonmmble HaBbikn  |HeobxoomMMble HaBbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4ACTUYHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
LensM. uensm. COOTBETCTBYET €€ uensm.

uensm.

TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NnpaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  |[OTBETOB U MEHEE. 2

YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbiTa. OtBeT cnabo [[MoHATWAHbIA annapart 3
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cucTeMaTtmyeckoe n
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepuwana, ymeHue
€B0O6OOHO BbLIMOMHATb
3apaHung,
npenycMOTPEHHbIE
nporpamMmmon, yceoun
OCHOBHYIO nuteparypy 1
3HaKoOM C
OOMNOSTHNTENbHOW
nuTepaTypomn,
peKkoMeHO0BaHHOM
nporpammon
ONCLMNANHBI, yCBOWUN
B3aMUMOCBS3b OCHOBHbIX
NOHATWIA ONCLMNANHBI B
MX 3HA4YEeHUM ans
npuobpeTtaemoit
npogoeccumn, NPosBMN
TBOpYECKMe
crnocobHocTn B
NOHUMaHWK, N3NOXEHNN
M MCNOoNb30BaHUN
y4ebHO-NPOrpamMMHOro
marepuana.

y4eBHO-MPOorpaMMHOro
mMaTepuana, ycrnewHo
BbINOMHUN
npenyCMOTPEHHbIE
nporpammon 3agaHus,
YCBOWST OCHOBHYIO
nnteparypy,
PEKOMEHO0BaHHYO
nporpammorn
ONCUUNAUHBI, Nokasarn
cuctemMatmyeckun
XxapakTtep 3HaHui no
ANCUUNInHE 1
CrnocobeH K nx
CaMoCTOSATENBHOMY
MOMONTHEHNIO U
0OHOBNEHNIO B X04€
nanbHenwer y4ebHol
paboTbl 1
npodgoeccnoHanbHom
LeaTenbHOCT.

y4ebHO-NporpaMmMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi
LanbHeiwen y4ebbl n
npencrosiwein pabortol
no npodpeccun,
crnpasuncs ¢
BbIMOMHEHNEM 3a4aHUIA,
npenycMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEPaTypoOn,
pPeKoMeH00BaHHOM
nporpammor
ONCLMMANHBI, AOMYCTUN
MOrpewHoCTM B OTBETE
Ha 9K3ameHe 1 npu
BbINONHEHNN
9K3aMeHaLMOHHbIX
3a4aHuii, Ho obnanaert
Heob6x0aUMbIMM
3HaHMAMN oNg nx
yCTpaHeHus nog
PyKOBOACTBOM
npenogasaTens.

B 3HaHMAX OCHOBHOIO
y4ebHO-NPOorpamMMHOro
martepuana, oonycTun
NPUHUUNnanbHble
owunbKM B BbINONHEHUN
npeaycMoTPEHHbIX
nporpamMMor 3afaHnin n
He cnocobeH
npPoaooONXnTb 0by4yeHne
WU NPUCTYNNUTb NO
OKOHYaHMn
yHUBEpcUTETa K
npodoeccnoHanbHom
nesitenbHocTy 6e3
OOMONHUTENBHbIX
3aHATUA NO
COOTBETCTBYHOWEN
aucumninHe.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,

HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce

0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 5

TekyLUn KOHTPONb
1. TecTupoBaHue

Tembl 1, 2, 3

1) N3 yero gpopMmpyeTcsi BEKTOpHOE M3obpaxeHne?
N3 BEKTOpPOB, 13 OﬁbeKTOB, 13 nukcenen
2) Kakoe nsobpaxeHue Macwtabupyetcs 6e3 notepu kavectsa
PacTtpoBoe, BekToOpHOE
3) Kakoit n3 gpopmatoB peanmayeT cy6TpakTUBHbIA Cnocob doopMNPOBaHNS OTTEHKOB LiBETA

RGB, CMYK

4) Kakoit u3 popmatos peanvayeT aaanTUBHbIA CNocob (POPMMPOBaHUS OTTEHKOB LiBETA

RGB, CMYK

5) Kakoi tun nzobpaxeHunii MOXeT 0opMUPOBaTh ANEKTPOHHO-Ny4eBas Tpybka
BekTOpHblE, pacTpoBble, BEKTOPHLIE U PACTPOBbLIE

6) Kakoe 13 nepeyncneHHbIX yCTPONCTB SBNSETCS BEKTOPHbLIM
NaszepHbi npuHTep, XK MoHWTOP, dhpesepHbIii CTaHOK

7) Kakoe HazHa4yeHne CAD-cncTeMmbl:

npoeKTI/IpOBaHI/Ie n3genund, NnpoekTnpoBaHme npouecca n3rotoBneHnsa n3gennd, mooenmnposaHme npouecca paéoTbl

na3nenns

8) Kakoe HasHauyeHne CAM-cuctembl:

MpoekTMpoBaHue n3aenus, NPoeKTUPOoBaHNe NpoLecca U3roToBNeHNs U3aenvs, MoaenMpoBaHune npouecca paboTol

nanenns

9) Kakoe Ha3Ha4yeHne CAE-cuctemsl:
I'IpoeKTmpOBaHme mn3nenund, npoekTnpoBaHme npouecca n3rotoeneHna n3genns, MmogenmnposaHme noseneHnsa n3oenmna
10) Oepeso noctpoeHuin B CAD- cucteme otpaxaer:
CTpyKTYypy reoOMeTpryecKoin MoLenu, nocnenoBaTeNlbHOCTb NOCTPOEHUS, FEOMETPUYECKNE pa3Mepbl MOAENN

2. YcTHBIN onpoc

CrpaHnua 7 n3 15.
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Tema 1

. OnpegneneHne KOMNbIOTEPHOWN rpadouKi.

. OCHOBHble HanpaBneHNs1 KOMMbIOTEPHOW rpachuKu.
. BexTopHOE n3obpaxeHue.

. PacTpoBoe n3obpaxeHue.

. MpeobpasoBaHme BEKTOPHOrO M306paxXeHNs B pacTpoBoe 1 Hao6opOoT.
. CTpyKTypa rpaduyeckoro tarina.

. MeTonbl cxartums.

. ManuTpbl UBETOB.

. Monens RGB .

10 Mogenb CMYK.

CemecTp 6

TeKyLlUin KOHTPONb

1. JTabopaTtopHble paboTbi

Tembl 4,5, 6

Tema 1.

O3sHakomneHune ¢ CAD cuctemoii "SolidWorks".

Tema 4.

PaspaboTka Ha 513blke BbICOKOrO YPOBHSI NMPOrpamMMbl, JEMOHCTPMpPYoLLEl NpeobpasoBaHns MPOCTENX reoMeTpUYeckmx
0OBEKTOB Ha MIOCKOCTM.

Tema 5.

MNporpamMmHas peannsaums anroputma nocTPOYHON 3anMBKU MHOMOYrOfbHMKA.

Tema 7.

OsHakomneHune ¢ nHTepdpericom rpadpmyeckoro Boisoga OpenGL.

Tema 8

PaspaboTka nporpamMmbl- npocMoTpwuka goarnos B popmarte STL.

Tema 9

Pa3paboTka 06 beKTHO-OPUEHTUPOBAHHON apXUTEKTYpPbI NS NPeAcTaBeHnsl MOBEPXHOCTEN 1 ee NporpamMmHas
peanvsauns. Budyanusauns nosepxHocteli cpeactesamu OpenGL.

Tema 10

Pa3paboTka 06 beKTHO-OPUEHTUMPOBAHHO apXUTEKTYPbl NS IPEACTaBNEHNS MOBEPXHOCTEN 1 €€ NporpaMmHast
peanvsauns. Busdyanusauns nosepxHocteli cpeactsamm OpenGL.

Tema 11

I/I3yqu|/|e I'IpOFpaMMHOIZ APXUTEKTYpPbl HA OCHOBE NCXOOHbIX TEKCTOB I'IpOCTGI;ILI.IGFO BEKTOPHOro rpadomuyeckoro
penaktopa. PacmmpeHme PyHKUMOHANbHbIX BO3MOXHOCTEW penaktopa.

Tema 12.

YcoBepLleHCTBOBaHNE rpadom4eckoro pegakropa.

2. TectupoBaHue

Tema 4

1) 13 yero gpopmupyeTcsi BEKTopHoe n3obpaxeHme?

13 BEKTOPOB, N3 06EKTOB, U3 NUKCEnel

2) Kakoe n3obpaxeHue Macwtabupyetcs 6e3 notepu kavectsa

PacTtpoBoe, BekTopHOE

3) Kakoit n3 gpopmatoB peanmayet cybTpakTUBHbIA CNOCco6 oopMMPOBaHNS OTTEHKOB LiBETA
RGB, CMYK

4) Kakoli n3 gpopMaTtoB peanuayeT aganTuBHbI criocod oopMMpoBaHnsl OTTEHKOB LiBETa
RGB, CMYK

5) Kakoit Tun nzobpaxeHunii MOXeT oopMUpoBaTh aNEKTPOHHO-Ny4eBas Tpybka
BekTOpHblE, pacTpoBble, BEKTOPHLIE U PACTPOBbLIE

6) Kakoe 13 nepeyncneHHbIX yCTPONCTB SBNSETCS BEKTOPHbLIM

NazepHbin npuHTep, XK MOHMTOP, Opes3epHbIil CTaHOK

7) Kakoe HazHa4yeHne CAD-cncTeMmbl:

MpoekTMpoBaHme N3AeNUs, NPOEKTUPOBAHUE NPOLEcca N3roTOBNEHUS U3OENVS, MOLENMPOBAHNE Npouecca paboTbl
nsnenus

8) Kakoe HasHayeHne CAM-cuctemsi:

npOGKTVIpOBaHI/Ie n3genund, NnpoekTnpoBaHme npouecca N3rotoBneHnsa n3gennd, mooenmposaHme npouecca pa6OTbI
nanenuns

9) Kakoe Ha3Ha4yeHne CAE-cuctemsl:

MpoekTnpoBaHne N3nenns, NPoeKTUPoBaHNe NpoLecca N3roTOBEHUS N3NENUs, MOLENNPOBAHNE NOBEAEHNS N3OENNA
10) Oepeso noctpoeHunii B CAD- cucteme otpaxaert:

CTpyKTypy reoMeTpr4eckoi Moaenu, NocnenoBaTenbHOCTb MOCTPOEHNS, FEOMETPUYECKUE pa3Mepbl Modenm
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11) Ckonbko Yncen HeobxoauMO Anst NPELCTaBNEHNS TOUKU B OLHOPOAHBIX KOOPAMHAaTax B MPOCTPaHCTBE?

2,34

12) MaTpuua npeobpasoBaHuii B 04HOPOAHbBIX KOOpAMHATAX Ha NNOCKOCT MMEET pa3MepHOCTb

2x2, 2x3, 3x3, 4x4, 3x4,

13) Hanuwwute matpuuy noBopoTa OTHOCUTENBHO ocu Z

14) Anroputm BpeseHxema npumMeHseTcs:

Lna yoaneHns ckpbITbiX TMHWIA U MOBEPXHOCTEN, AN packpackn Mo4enu, Ans nocTPOEeHUs OKPYXHOCTEN U BEKTOPOB
15) SdppekTnBHOCTL anropntma BpeseHxema onpenensercs

MCMNONb30BaHNEM TONBbKO LIENIOYMCIIEHHON apnPMETMKI, NCMONIb30BAHNEM TONBbKO Onepaunii CNOXEHNS N YMHOXEHWS,
MCMNONb30BaHNEM BELLECTBEHHOW apnMeTnkn

16) dunbTpauusi NO3BONSET: YYYLWNTb KAYECTBO PACTPOBOrO M3006paxXeHNs, OTCESTb HEBAXHbIE 3IEMEHTbI, YCKOPUTb
NpoLEeCC OTPUCOBKU

17) Anroputm 3anvMBKM MHOFOYrofibHUKa

18) nBymepHbii anroputM KosHa-CasepneHaa npefHasHayveH ons 0TcevyeHns

BEPLUMH, OTPE3KOB, rpaHen

19) Anroputm ¢ Z-6ydhepom NpuMeHsieTcs:

[ns ynaneHns CKpbITbIX TMHWUIA U MOBEPXHOCTEN, NS packpacku Mogenu, Ans NnoCTPOEHNS OKPYXXHOCTEN U BEKTOPOB
20) MeTopn obpaTHOro xoaa nyya no3Bonser:

Bblumcnatb 06beMbI CNOXHbIX NPOCTPAHCTBEHHbLIX TEM, (DOPMUMPOBATL PEANUCTUYHBIE N300paxXeHus, NPOEKTUPOBATb
n3nenns

3. YcTHbIN onpoc

Tema 6

1) Ckonbko Yncen HeobxoauMo As NPencTaBNeHUs TOYKM B OAHOPOAHbIX KOOpAMHATax B NPOCTPaHCcTBe?

2,3,4

2) Matpuua npeobpasoBaHuii B OOHOPOAHBIX KOOPAMHATAX Ha MNOCKOCTM MEET Pa3MEPHOCTb

2x2, 2x3, 3x3, 4x4, 3x4,

3) Hanunwwnte matpuly noBopoTa OTHOCUTENBbHO ocu Z

Tema 5

4) Anroputm BpeseHxema npumMeHseTcs:

Ins ynaneHms CKpbITbIX TMHWIA U MOBEPXHOCTEN, ONs packpacku Monenu, ons noCTPOEHNS OKPYXHOCTEN 1 BEKTOPOB
5) OdbdhbekTmnBHOCTL anroputma bpeaeHxema onpenensercs

NCNONb30BaHNEM TONbKO LIENIOYNCIIEHHON apuPMeTMKU, NCMONb30BaHNEM TONBbKO Onepaunii CIOXEHNS N YMHOXEHWS,
NCMNoNb30BaHNEM BeLECTBEHHOW apnmMeTnkn

6) dunbTpaLUs NO3BONSET: YNYUYLWNTL KAYECTBO PACTPOBOrO U3006paxXeHNs, OTCEATb HEBAXHbIE 3EMEHTbI, YCKOPUTH
npoLecc OTPUCOBKU

7) Anroputm 3anvMBKM MHOrOYronbHUKa

8) nBymepHbI anropntm KosHa-CasepneHaa npenHasHa4yeH ons oTceveHns

BEPLUNH, OTPE3KOB, rpaHeit

9) Anroputm ¢ Z-6ycbepom NprUMeHsIeTCs:

Ins ynaneHms cKpbITbIX TMHWIA U MOBEPXHOCTEN, ONS packpacku Mooenu, ons noCTPOEHNS OKPYXHOCTEN 1 BEKTOPOB
10) N'paHnyHOe npencrtasneHme (Boundary representation) ncnonb3yeTtcsa ons onucaHns: TO4EK, KPUBbLIX, TeN

11) OpenGL aT0: rpadmyeckuin nHTepdpeic, Tmn BuaeokapT, apasep

12) Ons yoaneHus ckpbiTbix NMHUIA OpenGL ncnonb3yet: anroputm ¢ Z-6ydoepom, meton obpaTHOro xoaa ny4a,
COPTMPOBKY MHOIOYrofbHNKOB

13) Beictpogerictene OpenGL gocTuraeTcs 3a cHet: apPeKTUBHbIX anropMTMOB, annapaTHon peannsaumu,
NNaTtOPMEHHON HE3aBUCUMOCTH

14) CueHa ons otpucosku nepenaetcs B OpenGL B Buae: CTpykTypbl AaHHbIX, MOCNe80BaTEebHOCT KOMaHL
9K3ameH

Bonpochbl K ak3ameny:

1. OnuwmnTe npouecc NpoekTnpoBaHns. B yem 3aknio4aeTcs NPUHLMN CUCTEMHOMO NOAX0AA K MPOEKTUPOBaHNIO?

2. Bocxopsiee n Hucxoosuwee npoektuposaHme. Ctagum npoekTMpoBaHms

3. Yrto Takoe CAD/CAM/CAE- cuctembl. KakoBbl nx doyHKLMN?

4. MNepeymcnnte HEKOTOPbIE CTaHAAPTHI Nepeaayy reoMeTpnyeckon mogenu. B 4em nx npenmywecTsa n Hegoctatkn?
5. HasHaveHme n ocHoBHbIe Bo3MOXHOCTM SolidWorks. CdhopMynumpyiite OCHOBHbIE MPUHLMMbLI NOCTPOEHUS
reomeTpuyeckmx mogenen B SolidWorks. Uto Takoe napametpmnsaums?

6. OoHOpOOHbIE KOOPAMHATHI HA MNOCKOCTM U B MPOCTPaHCTBE.

7. Matpuupl npeobpa3oBaHus, KOMNO3MLMKU Npeobpa3oBaHuii

8. AnropuTm BpeseHxema ons reHepaunm OTPE3KOB M OKPYXXHOCTEN

9. ANrop1TMbl 3aM0NHEHUS MHOMOYTOfIbHUKOB

10. Tunbl reomeTpryeckux Mmogenein. Metoobl NOCTPOEHNS MOLenen

11. CTpYKTYpbl AaHHbIX Ans XpaHeHus mogeneii. [posonoyHas hopma npeacTaBneHns reoMeTpudecknx Mmoaenen
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12. CTpyKTYpbl OaHHbIX 4Ns XpaHeHus mogeneii. [loBepxHOCTHasa hopma NnpeacTaBneHns reOMeTpUHeCKnx Mmoaenen
13. TBepooTenbHoe NpenctaBneHne reoMeTpn4eckon Mmoaenn n3nenns B doopmate Boundary representation
14. l'eomeTpuyeckune o06bekTbl B gpopmate Boundary representation

15. Tononornyeckme 06beKThI B popmate Boundary representation

16. ANropyTMbl yaaneHust CKpbITbIX MMHWIA 1 MOBEPXHOCTENA.

17. AnropuT™m ¢ Z-6ydgpepom

18. PeanuctnyHoe npencrtasneHve cueH. Mogenu oceelleHns, 3aKkpacku, TEHW, NPO3PaYHOCTb, PakTypa.
19. ANropmT™ TpaccupoBKU nyya.

20. MporpammHble MHTepdIerichl K rpadpuyeckoin annaparype OpenGL

21. NporpamMmHble MHTepdenchl K rpadunyeckon annapatype DirectX

22. HesBHOE 1 napameTpuyeckoe npencTasneHne KprBbIX U MOBEPXHOCTEN.

23. KaHoHM4Yeckue 1 cnnamHoBbIE KpUBbIE

24. Kpusble besbe.

25. MNosepxHocTn besbe

26. Kpneble NURBS

27. MNMosepxHoctnn NURBS

28. Knaccudpmkaumns CAM-cuctem. OcHoBHble doyHKLMK 1 apxuTekTypa CAM-cuctemsl

29. CAE-cucTteMbl, nx Ha3Ha4YeHne 1 OCHOBHbIE BO3MOXHOCTH

30. MeTon KOHEYHbIX Pa3HOCTEN.

31. MeTo KOHEYHbIX 9N1EMEHTOB

32. OpraHnsauns KoNNeKTUBHOM pas3paboTkm 1 NoAAepPXKU NPOrpaMMHbIX CUCTEM

6.4 Metoaouyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa 0esATeNbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpOoBaHMA KOMMNETEeHLUIA

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nTe Makcumym 100 H6annoB 3a ceMecTp, 13 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W1K) onbiTa Artan | Konnyectso
KOHTpONSs LesTeNbHOCTU, XapaKTepu3yoLLMx atanbl opMUpOBaHNSA KOMMNETEHLUN 6annos
CemecTp 5

TeKyLLUiA KOHTPONb

TecTuposaHue |TecTupoBaHue NPOXOAUT B MMCbMEHHON hopme nnn ¢ NCMOMb30BaHNEM
KOMMbOTEepPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONnM4ecTBo 1 10
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCKMOCTM OT KonmyecTsa 3anaHunii. OueHka BbICTaBNSeTCS B 3aBMCMMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3aAaHWUA.

YCTHbI ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTMYECKMX 3aHATUAX. Obyyarowmecs
BbICTYNaloT C fOKNaaaMun, COoBLEHUSIMA, LOMONHEHNSIMU, Y4acTBYOT B 2 10
OMCKycCcUW, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHuBaeTcs ypoBeHb
[loMallHel NOAroTOBKM MO TEME, CNOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
mMartepuan, aHann3npoBaTb, QOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

CemecTp 6
TeKkyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIE IKCNEPUMEHTBI U TPEHUPYIOTCS B MPUMEHEHUM
NPaKTUKO-OPUNEHTNPOBAHHbIX TEXHOMOrMiA. OLEHNBAIOTCS 3HAHWE MaTepuana u
YMEHVE NPUMEHSITb ero Ha NPaKTVKe, YMEHWS 1 HaBbiku Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

—_
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 10

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

YCTHbIA onpoc YCTHbINA onpocC NpoBoONTCA Ha NPaKTUYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6I.I.I,6HVI$IMVI, OOMNMONHEeHNAMN, y4acCTBYyIOT B 3 10
ONCKyCCuhKn, OoTBEHAOT HA BOMPOCHI npenogasartess. OueHnBaetcs YPOBEHDb
JOMallHern NoAroToBKKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpMyIMpoBaTb COﬁCTBeHHYIO no3nunio, oteeyatb
Ha OO0MOoNTIHUTEebHbIE BOMPOCHI.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMANHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNageHne MatepuasnoM, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NPobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aaaHniA.

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMANHbI (MOAYNS)
OcBoeHMe aucLUMnnnHbI (MOoYNs) Npeanonaraet U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOOYNS),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLMUMINHBI (MOOYIS)

KHuru no nporpammupoBaHuio rpadouku - hitp://progbook.ru/opengl_directx/
0630p cneundukauun GLSL ES 2.0 - http://a-gro-pro.blogspot.ru/
MporpammuposaHne ¢ ucnonbdosaHmem OpenGL - http://www.opengl.org.ru/.
lMporpammupoBaHne TpexmepHoi rpadmkm - http://www.alexeyspace.ru/articles/1/

9. MeToguueckue ykasaHusl oisi 06y4yaroLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaumm

nekumnm MynbTumeguinHasa ayoutopus Ans NEKUMOHHbIX 3aHATWIA, OCHALWEHHAs COBPEMEHHbIMM CpeacTBaMu
BOCMpOU3BE4EeHNA U BU3yanu3aumm BUAOLO- 1 ayano- HdopMauumn, nony4yeHunsa n nepenaqu
3NEKTPOHHbIX JOKYMEHTOB, C COOTBETCTBYIOLEN KOMMNAeKTaumen (MynbTuMeauiiHbIn NpoekTop,
aBTOMaTM3NPOBAaHHbIA MPOEKLIMOHHbIV 9KpaH, akycTuyeckas cucTema, nepcoHasbHbli KOMMNblOTEP
LNs npenogasarens, MULEH3UOHHOEe NporpaMMHoe obecneyeHue).
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| KoMnbloTepHbIi knacc anst nabopaTopHbIX 3aHATWIA, NpeacTaBnsowmii coboit paboyee MECTO
paboTbl npenogaeatens n paboyvie mecta CTyLEeHTOB, BK/IOYAOLWME KOMMBIOTEPHbIE CTOMbI, CTYNbS,

nepcoHanbHbIe KOMMbIOTEPHI.

LInpokononocHbI AOCTYN B CETb MHTEPHET B ayanTopusiX. [oaknoYeHne KOMMbIOTEPOB K

KOpropaTuBHOM KoMrbloTepHoi cetn KDY. CooTBeTCTByOWES NMMUEH3VOHHOE U/unin cBOBOLHOE

nporpammHoe obecrnevyeHne KoMMboTepHoro o6opyaoBaHus.

camocTosi- | MisydeHne gucumnivHel cnemyeTt HaumHatb ¢ NpopaboTky TEMATUYECKOro nnaHa nekuni, yoenss
TenbHas 0cob0e BHMMAHWE CTPYKTYPE 1 COOEPXAHWIO TEMbl 1 OCHOBHbIX MOHATUIA. OTMETbTE Matepuan
pabota KOHCMEKTa NekLUWii, KOTOPbI BbI3bIBAET 3aTPYAHEHUS ANst NOHUMaHWsA. MonbiTaiTeck HAWTW OTBETHI

Ha 3aTpyLHWUTENbHbIE BOMPOCHI, UCNONb3Ys NpeLnaraeMyio nutepatypy.

Ecnn camocTosiTenbHO He ynanocb pazobpatbcsl B Matepuane, cChopMynmpyinTe BONPOCH! 1

obpaTnTech 3a KOHCyNnbTauuel K npenogasaTento.

TecTUpoBaHue | B TecToBbIX 3a4aHNsAX B KaX40M BONPOCE M3 NpeAcTaBNeHHbIX BAPMAHTOB OTBETa NpaBUbHbIl
TONbKO 0ZMH. Ecnu BaM kaxeTcsl, 4To NpaBuibHbIX OTBETOB 6ofblie, BbibMpaiTe TOT, KOTOPLIN, Ha
Baw B3rnsa, Hanbonee NpasunbHbLIA. B TeCTOBLIX 3a0aHNAX B KaXO0M BONPOCe 13 NpeacTaBeHHbIX
BapMaHTOB OTBeTa NpaBuibHbIV TONbKO oaunH. Ecnu Bam kaxeTcs, 4To npaBubHbIX OTBETOB Honblue,
BblibMpaiiTe TOT, KOTOPbLIA, Ha Baw B3rnsn, Hambonee NpaBuNbHbIN.

YCTHBbIA onpoc | TeMbl ONPOCOB NPUBELEHBI B METOANYECKUX YKA3aHWSAX MO pasnenam v 4OBOASTCS A0 00yyalowmxcs
3apaHee. OPPEKTUBHOCTb NOLrOTOBKM 0OyHaIOWMXCS K YCTHOMY OMNPOCY 3aBUCUT OT KayecTsa
03HAKOMNEHNS C PEKOMEHOBAHHON NnTepaTypoii. [Ins noaroToBKM K yCTHOMY onpocy, 6nvu-onpocy
0byyatolemMycst He06X0AUMO 03HAKOMUTBLCS C MATEPUANIOM, MOCBSLWEHHBIM TEME CEMMHAPA, B
yuyebHUKE 1K OPYroi pEKOMEHLOBAHHON NUTEPATYPE, 3anMCsX C NEKLUMOHHONO 3aHATUS, 06paTnThb
BHMMaHWE Ha YCBOEHNE OCHOBHbIX MOHSATWI N3y4aeMOl TEMbI, BbISIBUTb HESICHBIE BOMPOCHI 1
nogobpatb LONONHUTENBHYIO NUTEPATYPY LN UX OCBELWEHNS, COCTABUTb TE3WCHI BBICTYMNEHUS MO
OTOENbHBIM NPOHIEMHBIM acrekTam.

aK3aMeH Mpun NOAroToBKe K aK3aMeHy HeoBX0AMMO ONMpPaTbCs NPEXAe BCEro Ha nekuumn, a Takxe Ha
MCTOYHUKU, KOTOpble pasbrpanicb Ha NpakTnyecknx pabotax B Te4eHne cemectpa. B kaxaom
6vneTe Ha aK3aMeHe comepxarcsi 2 Bonpoca. 3a4eT B MMCbMEHHOM (hopMe NPOBOAMTCS MO
GuneTam/TecTam, OXeaTblBalOWMM BECh MPOMAEHHbIA N0 4aHHON Teme MaTtepuan. o okoHYaHuK
oTBeTa npenoaasaTenb MOXeT 3a4aTtb 00yyatolweMycs LOMONHUTENbHbIE 1 YTOYHSAOWMe Bonpockl. Ha
MOLroTOBKY K OTBETY Mo Bonpocam 6uneta/tecta obydatowemycs aaetcs 30 MUHYT C MOMeHTa
nonyy4eHusi um buneta/recta.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHn4Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMMHE (MOLYNio) BKIIOYAET B cebst
crneyolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHON PaboThl 0BYYAIOWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnedyarky pasaatoyHbix MaTepuanos.
MynbTMeouiHas ayantopus.
KomnbloTepHbI Knacc.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm ®rOC BO n yuyebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpaMmHas uHxeHepus" 1 Npocprnto NoAroToBkM "PaspaboTtka NporpaMMHO-UHGOPMALMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0.10 lNporpammupoBaHne rpagoyku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpabotka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. Wnakos M. C. OcHoBbI KOMMbIOTEPHOM rpadoukm : y4ebHoe nocobue / M. C. Wnakos, tO. J1. OHakos, M. B. LLnakoBa. -
KpacHosipck : Cnb. cpenep. yH-T, 2014. - 398 c. - ISBN 978-5-7638-2838-2. - URL:
https://znanium.com/catalog/product/507976.

2. HukynuH E. A. KomnbloTepHas rpadpuka. ®pakrtans : yuebHoe nocobue / E. A. HukynuH. - CankT-Metepbypr : NlaHb,
2018.- 100 c. - ISBN 978-5-8114-3067-3. - URL: https://e.lanbook.com/book/107949.

3. HukynuH E. A. KomnbtoTepHas rpachmka. Mogenu v anroputmel : yuebHoe nocobue / E. A. HukynuH. - 2-e u3g., cTep. -
CaHkT-lMeTepbypr : laHb, 2018. - 708 c. - ISBN 978-5-8114-2505-1. URL: https://e.lanbook.com/book/107948.

JononHuTtenbHas nuteparypa:

1. HukynuH E. A. KoMnbloTepHas reoMeTpus 1 anropuTMbl MaWWHHOR rpadpuku: nocobue / E. A. HukynuH. -
CaHkT-lMetepbypr: BXB-MeTepbypr, 2015. - 554 c. - ISBN 978-5-9775-1925-0. - URL:
https://znanium.com/catalog/product/940228.

2. TkaueHko I'. U. KomnbtoTepHas rpadouka: yuebHoe nocobue / .U, TkayeHko. - TaraHpor: FOXHbIn doefepanbHbii
yHmBepcuteT, 2016. - 94 c.: ISBN 978-5-9275-2201-9. - URL: https://znanium.com/catalog/product/996346.

3. MmHcbypr [. OpenGL ES 3.0. PykooacTtso paspabotumka / . MmHcbypr, b. MypHomo. - Mockea : MK Mpecc, 2015.
- 448 c. - ISBN 978-5-97060-256-0. - URL : https://www.studentlibrary.ru/book/ISBN9785970602560.html.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0.10 lNporpammupoBaHne rpagoyku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpaborka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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