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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 09.04.01 "ViHdopmaTtmka v BbldUCAUTENbHAS TEXHUKA".

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 ancumnnuHbl "KomnbioTepHas rpaduka”; 09.04.01 "ViHdopmaTtmka v BbldUCAUTENbHAS TEXHUKA".

Mporpammy nucuunnuHel paspaboTtan(a)(vn) 3asenyownii kagoenpoi, K.H. (noueHT) Banves P.A. (Kadhenpa
NHAOPMaLMOHHBIX cuctem HU, OTaeneHne MHOPMaLMOHHbBIX TEXHONOTIA U SHEPTreTUYECKUX CUCTEM),
RAValiev@kpfu.ru ; poueHT, k.H. (ooueHT) nioxmH A.H. (Kadenpa nHgopmaunoHHbix cuctem HU, OtaeneHune
VNHJOPMALMOHHBIX TEXHONOrM 1 aHepretudeckmnx cuctem), ANIljuhin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OriK-5 BrafieHneM MetToaammn 1 CpencTBaMm NoyYeHmns, XpaHeHus, nepepaboTku n

TpaHCNALMU MHGOPMaLUM NOCPEACTBOM COBPEMEHHbBIX KOMMbIOTEPHBIX TEXHONOMUIA,
B TOM uncne B rnobanbHbiX KOMMbIOTEPHBIX CETSAX

MnK-18 crnocobHOCTbIO K pa3paboTke NporpaMMHOro obecrnevyeHns onst Co3naHuns
TPEXMEPHbIX N306paxXeHni

MNK-4 BnafeHUEM CyLLECTBYOWMMI METOLAMY U aNFOPUTMaMUN PELIEHUS 3aaad
pacno3HaBaHns 1 06paboTku AaHHbIX

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

©- NpUHUWMNbI PaboTbl COBPEMEHHbIX TEXHUYECKMX CPELCTB KOMMbIOTEPHOW rpachviku;
©- NPVHUMNBI OOPMUPOBaHNS N300paKEHUIA.

©- Cneuundpnkauuno OpenGL

JonxeH ymeTb:
©- paspabarbiBaTb U NPAKTNYECKU peanm3oBbiBaTb rpachruyeckne anropuTMmbl;
©- aHanM3npoBaTb N MHTErpMpoBaTh B COOCTBEHHbIE Pa3pabOTKM NMPOEKTbI C OTKPbITHIM UCXOAHBIM KOAOM

JlonxeH Bnanetb:
©- cpepoin nporpammuposanns Visual Studio;
€©- O0HUM UK HeckonbkuMum naketamm CAD/CAM

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BKNtodeHa B pasgen "61.B.0M.8 ducumnnmHbl (Mogynu)" OCHOBHO NPOGIECCMOHASBbHOA
obpazosatenbHoli nporpammbl 09.04.01 "ViHdpopmaTurka v BeldncMTENbHAs TexHKKa (TexHonorus paspaboTku
nporpammHoro obecrneyeHmns)" n OTHOCUTCS K 0653aTeNbHBIM AUCLUNINHAM.

OcBavBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNIeHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyR0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 24 yaca(os), B TOM 4ucne nekuun - 4 yaca(os), npakTndeckne 3aHaTus - 8 yaca(os), nabopatopHblie
paboTbl - 12 yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTtositenbHas paborta - 48 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNNHBI: 3K3aMeH B 4 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX Konnm4yecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 09.04.01 "ViHdopmaTtmka v BbldUCAUTENbHAS TEXHUKA".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. CTpyKTypbl AaHHbIX 41s
1.|npencraeneHnsa reoMeTpu4eckKnx 4 1 4 0 12
monenen
Tema 2. [NpencrasneHne KpMBbIX U
2 noBepxHoCTEN 4 1 4 0 12
Tewma 3. Tunbl reoMeTpryeckmx
3. MOLENGi 4 1 0 6 12
Tema 4. ['padpnyeckas annaparypa
4-lopenGL 4 1 0 6 12
toro 4 8 12 48

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. CTPYKTYpbl AaHHbIX ON1S NpeacTaBieHusi reoMeTpuyYeckux Mopenen

MeToabl nocTpoeHust mogenei. MposonoyHas 1 NOBEPXHOCTHAA POPMbI NPEeACTaBNEeHNS FeOMeTPUYEeCKUX Modenei B
OBM. TeepaoTenbHoe NpeacTaBneHme reomeTpudeckon mogenu nsgenus s popmate Boundary representation (B-rep).
"eomeTpuyeckme u Tononoruyeckne ob6bekTbl. MeToapl ynyylleHne KadyecTsa annpokcumaumein u onnbTpaumer

Tewma 2. lNpepncTtaBneHne KpMBbIX U NOBEPXHOCTEN

HesiBHOe 1 napameTpuyeckoe npeactaBneHne KpMBbIX 1 MOBEPXHOCTEN B NporpaMmMmnpoBaHnmy rpadpukm. KaHoHnyeckne
1 cnnaiHoBble KpuBble U NoBepxHOCTM. Kpueblie 1 noBepxHocTy Beabe. NURBS. O6bekTHO-0preHTMpOoBaHHAS
apxvTekTypa 4ns npeacrasneHus NOBEPXHOCTEN 1 ee nporpamMmHas peannsaumns. Busyanusauus nosepxHocTen
cpeanctsamu OpenGL.

Tewma 3. Tunbl reomeTpUyecKkux Mmopenemn

MeToabl nocTpoeHust mogenei. MpoBonoyHas 1 NOBEPXHOCTHAA POPMbI NPEACTaBNEHNS FeOMEeTPUYECKUX Modenei B
OBM. TeepaoTenbHoe NpeacTaBneHme reomeTpudeckor mogenu nsgenvs s popmate Boundary representation (B-rep).
"eomeTpryeckume u Tononormyeckne 0b6bekTbl. 3yyeHne nporpaMMHon apxMTeKTypbl HA OCHOBE UCXOAHBIX TEKCTOB
NPOCTENIero BEKTOPHOro rpadonyeckoro pegakropa. Pacwmperue cyHKLMOHaNbHbIX BO3MOXHOCTEN peaakTopa.

Tewma 4. M'pacdhuueckas annapatypa OpenGL

MporpamMmMHbie nHTepdpelickl kK rpadgounyeckoii annapatype OpenGL. MoakntodeHne k 6ubnuoteke TAOframework.
BapaHwue rpadgmyecknx npummntueos B OpenGL. YcoBepweHCcTBOBaHME rpadonyeckoro peaakropa, GUCNENHbIE CIIUCKM.
KoopaunHaTtHble cucTeMbl ABYXMEPHOrO reOMETPNYECKOro KOHBeepa 1 ux npeobpasosaHune. AQPUHHbIE
npeobpasosaHus B OpenGL.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota oby4arolLyxcs BbINOMHSETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYIO0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLok opraHn3aumm 1 oCylEeCTBAEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOMO y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

DA
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 09.04.01 "ViHdopmaTtmka v BbldUCAUTENbHAS TEXHUKA".

6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMI C YKa3zaHUEM 3TanoB UX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pasoBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

Oran

dopma KOHTpons

OueHnBaembie
KOMMeTeHUUmn

Tembl (pa3nenbl) AUCLUMIIUHDBI

CemecTp 4

TeKyLLNA KOHTPO/Ib

1 |TectupoBaHue

OrK-5, MNK-18 , MNMK-4

mMonoenemn

1. CTPYKTYypbl O@HHbIX AN NPeACTaBNeHNs rTeOMeTPUHECKUX

2. MNpenctaBneHne KpmMBbIX U MOBEPXHOCTEN
3. Tunbl reoMeTpuyecknx moaenem
4. 'padouyeckas annapatypa OpenGL

mMonoenemn

2 NabopatopHbie MnKk-18, rnKk-4 4. 'pagouyeckas annapatypa OpenGL
paboTbl
3 |YcrHbin onpoc OMK-5 1. CTPYKTYypbl faHHbIX ANs NPeACcTaBNeHUs reoMeTpUYecKux

SKk3aMeH

Orl1K-5, MK-18, MNK-4

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX ITanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Tembl. OTBET XOPOLWO
CTPYKTYPUPOBAH.
MNpekpacHo ocBoeH
NOHATUIHLIA annapar.
MpooemoHcTpupoBaH
BbICOKU YPOBEHb
NoHUMaHua Mateprana.
MNpeBocxonHoe ymeHve
bopmynmpoBaTb CBOU
Mbicnn, obcyXaaTb
ONCKYCCUOHHblE
NONOXeHMS.

CtpykTypa oTBETa B
Lienom ageksartHa Teme.
Xopowwo 0cBoeH
NOHATUIHLIVA annapar.
MpoaemMoHcTpupoBaH
XOPOLNIA YPOBEHb
NOHUMaHMs Matepuana.
Xopolee ymeHvne
thopmynmpoBaTtb CBOU
Mbicnv, obcyxaaTtb
INCKYCCUOHHbIE
MONOXEHUS.

CTPYKTYPUPOBaH.
MoHATUAHBIA annapat
OCBOEH HaCTU4HO.
MNMoHnMaHmne oTaenbHbIX
MONOXEHWNA N3
matepuana no Teme.

Y noenetsopuTENbHOE
yMeHue
popmynmpoBatb CBOU
Mblcnu, obcyxaaTb
ONCKYCCUOHHblE
NONoXeHMs.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHvne matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHune
popmynmpoBaTtb CBOU
Mbicnn, obcyxaatb
IVCKYCCUNOHHbIE
MONOXEHNS.

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns

OTnn4YHO XopoLuo Y nosn. Heyn.

CemecTp 4

TekyLLUn KOHTPONb

TecTnpoBaHue [(86% npaBusibHbIX Ot 71% £0 85 % Ot 56% 00 70% 55% npaBubHbIX
oTBeTOB 1 Honee. NpaBuNbHbIX OTBETOB.  [MPaBWbHbIX OTBETOB.  [OTBETOB M MEHEE. 1

Na6opatopHble |O6opynoBaHme u O6opynosaHue 1 O6opynosaHue n O6opynosaHue n

paboTbi METO[bl NCMONb30BaHbl (METOAbl MCMONb30BaHbl (METOAbl YaCTUHHO MeToAbl UCMONb30BaHbl | 2
npaewnbHo. MNposiBneHa (B 0CHOBHOM MpaBUIbHO. MCNONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa |MposiBnexHa
TeopeTunyeckas TeopeTnyeckas YLOBNETBOPUTENbHAS  |HEYLOBNETBOPUTE/bHAS
noAaroToBKa. MOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.
1 YMEHWS NMONHOCTBIO (M yMeHUs B ocHOBHOM  [HeobxonmMble HaBblk  |HeobxoavMble HaBbIKM
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtar |1 yMeHUsl HacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart PeaynbTtar
MOMHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTU4HO He COOTBETCTBYeT eé
uensm. Lensim. COOTBETCTBYET €€ Lensim.

Lensim.

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.

packKpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsATHAHbIA annapaTt 3
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 09.04.01 "ViHdopmaTtmka v BbldUCAUTENbHAS TEXHUKA".

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
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

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 4

TekyLwWUin KOHTPONb

1. TecTupoBaHue

Tembl 1,2, 3, 4

Tema 1.

1) Kakas cTpykTypa oaHHbIx obecneynBaeT NPUHLMN NEPBLIA 3allen, NOCNeaHWIA BbIlWeN: CTeK, Lienoyka, MaccuB
2)[NpoBonoyHas reomeTpmuyeckas Mogenb COCTOUT U3: OTPE3KOB, rpaHeit, BepLUnH

3)paHunyHoe npeactasneHune (Boundary representation) ncnonb3yercs oas onmcaHus: To4eK, KpuBbIX, TeN

Tema 2.

1) Ckonbko napameTpoB UCMONb3YeTCS ANS NapaMeTpUYeckoro onmcaHnsa Kpmebix: 1,2,3

2) CKonbko napameTpoB NCMONb3yeTcsa AN NapameTpruyeckoro onncaHus nosepxHocten: 1,2,3

3)Kakoe 13 BbipaxXeHuii HeSBHO 3a4aeT KPMBYIO Ha NIOCKOCTU

F(x,y,z)=0, F(x,y)=0, P=C(t), P=S(u,v)

4)besbe paspabotan: cnocod npencTaBNeHNs1 0QHOUMEHHBIX KPUBBIX 1 NMOBEPXHOCTEN, ANrOpPUTM yaaNneHnst CKPbITbIX
NNHWA, MOOENN PeanucTUYHOro OCBELWEHNS

5) NURBS 3ato: cnocob npeacTaBneHns KpUBbIX U MOBEPXHOCTEN, anroputM OTPUCOBKU, Apaisep

Tema 3.

1) FeomeTpuyeckme 06bEKTbI OTBEYAKOT 3a: PACMONOXEHNE B MPOCTPAHCTBE, B3aMMOCBS3b MEX Y 3NeMeHTamu, oopmy
2) Tononormyeckme 06 bEKThl 0TBEHAIOT 3a: PACMONOXEHWE B MPOCTPAHCTBE, B3aMOCBSA3b MeXAy afieMeHTamu, oopmy
3) MNpaHuyHoe npeactasneHue (Boundary representation) ncnonb3yercs ong onucaHus: To4ek, KpuBbIX, TeN

Tema 4.

1) OpenGL aTo: rpadpmnyeckunini nHTEPOEIC, TUMN BUOEOKAPT, Apansep

2) Onsa ynaneHns ckpbiTbix MHKIA OpenGL ncnonbayeT: anropnt™ ¢ Z-6ydoepom, MeTon obpaTHOro xoaa nyya,
COPTUPOBKY MHOIOYrofibHMKOB

3) BoicTponerictene OpenGL pnocturaercs 3a cyHet: apPeKTUBHBIX anroOPUTMOB, annapartHoi peanusaumm,
nnaTopMEHHOR HE3aBMCUMOCTH

4) CueHa ons otpucosku nepepaercsa B OpenGL B Buae: CTpyKTypbl AaHHbIX, NOCNEO0BATENIbHOCTU KOMaH4,
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2. NabopatopHbie paboTbl
Tema 4
1. O3HakomneHne ¢ CAD cuctemoli "SolidWorks".

2. PaspaboTka Ha 513blke BbICOKOrO YPOBHS MPOrpamMMbl, AEMOHCTPUpPYIoLel npeobpasoBaHns NpoCTENLWMNX
reoMeTpUYecKmnx 06 beKTOB Ha NMNOCKOCTH.

3. MNporpammHas peannsaums anroputma NnoCTPOYHON 3annBKM MHOMOYTrOfbHMKA.
4. O3HakoMneHne ¢ uHTepdpencom rpagmyeckoro soieoga OpenGL.
5. PaspaboTka nporpammbl- IpocMoTplumka doainos B dpopmate STL.

6. Paspabotka 06 bEKTHO-OPUEHTUPOBAHHOM apXUTEKTYPbI AJ1s MPEACTABNEHUS MOBEPXHOCTER U ee MporpammHas
peanvsauns. Busdyanusauns nosepxHocteli cpeactsamm OpenGL.

7. PaspaboTtka 06 bEKTHO-OPUEHTUPOBAHHOWM aPXMTEKTYPbI ANS NPEACTABNEHUS MOBEPXHOCTEN 1 ee NporpaMmHas
peanvsauns. Budyanusauns nosepxHocteli cpeactsamu OpenGL.

8. V3yyeHmne nporpaMMHOM apXuTeKTypbl HA OCHOBE UCXOAHbBIX TEKCTOB NPOCTENIIEro BEKTOPHOro rpadonyeckoro
pepakropa.

9. PacwmpeHune oyHKUMOHaNbHbIX BO3MOXHOCTEN pefakTopa.

10. YcoBeplueHCTBOBaHME rpachmyeckoro penakropa.

3. YcTHbIN onpoc

Tema 1

. OnpeneneHne KOMNbIOTEPHON rpacunku.

. OCHOBHble HanpaBneHNs KOMMbIOTEPHOW rpaconKu.

. BekTopHOE n3obpaxeHue.

. PactpoBoe uzobpaxeHue.

. MpeobpasoBaHne BEKTOPHOIO N306paxXeHNs B pacTpoBoe 1 HaobopoT.

. CTpykTypa rpadpmyeckoro caina.

. Metoahbl cxaTus.

. MannTpbl UBETOB.

. Mogenb RGB .

10 Mogenb CMYK.

Ok3ameH

Bonpochbl k ak3ameny:

. Tvnbl reomeTpryeckmx mogenei. Metoabl NOCTPOEHUS MoLenel

. CTpyKTypbl faHHbIX 4N XpaHeHns moaeneii. NMposonoyHas oopma NpencTaBieHns reoOMeTpruyeckmx Mogenei
. CTpyKTYpbl AaHHbIX ANns XpaHeHus mogenei. [osepxHocTHas doopMa NpeacTaBneHns reoMeTpnyeckmx Mogenen
. TBepooTenbHOE NpencTaBneHne reoMeTPUYECKOn Mogenm nsoenms B goopmate Boundary representation
. FeomeTpuyeckne o6bekThl B popmaTe Boundary representation

. Tononornyeckune 06bekTbl B popmate Boundary representation

. AfIropuTMbl yaoaneHns cKpbITbIX MHUA 1 NOBEPXHOCTEN.

. AnropuTm ¢ Z-6ychepom

. PeannctnyHoe npencraenexve cueH. Mooenu oceelleHns, 3akpackm, TeHW, NPO3paYyHOCTb, chakTypa.
10. MporpammHble nHTEpMerichl K rpaduydeckon annapartype OpenGL

11. MNporpamMmHble nHTEpdoeichl K rpaduyeckor annapatype DirectX

12. HesiBHOE 1 NapameTpuyeckoe npeacTaBneHne KpMBbIX U MOBEPXHOCTEN.

13. KaHOHWYeckme 1 cnnanHoBble KprBble

14. Kpusble Besbe.

15. MNoBepxHocTn Besbe

16. Kpusbie NURBS

17. MosepxHocT NURBS

18. Knaccudpmkauns CAM-cucteM. OcHoBHble doyHKUMK 1 apxutektypa CAM-cuctembl

19. CAE-cucTeMbl, NX Ha3Ha4YeHUe N OCHOBHbIE BO3MOXHOCTU

20. MeTo[ KOHEYHbIX Pa3HOCTEN.

21. MeTon KOHEYHbIX 9N1EMEHTOB

22. OpraHunsaums KOnnekT1BHON pa3paboTku 1 NoALEPXKM NMPOrPaMMHbBIX CUCTEM

O©OoOoONOOOTDhWN =

O©oo~NOoOOOTh~wWN =

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNNn)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B KDY peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Insa 3auéra:
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56 6annos 1 bonee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos. - "xopoLo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | Konnyectso
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNSA KOMMETEHLLMIA 6annos
CemecTp 4

TekyLLUA KOHTPONb

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmiics nonyyaet onpenenéHHoe KONM4ecTBo 1 20
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaaHuin. OLeHka BbICTaBnseTCs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3aAaHWUA.

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 20
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCs 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNaloT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 3 10
OMCKyccun, 0TBEYatoT Ha BONpocCkl Nnpenogasatens. OueHnsBaeTcs ypoBeHb
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanm3nposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMOMHUTENbHbIE BOMPOCHI.

dk3ameH 9K3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuase nNpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYMHA 0byyaloWwWmnMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHUBEpPCUTET". [MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs U3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANUMON /1 OCBOEHUS AUCLMNAMHBI (MOayns),
HaxoamTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OOHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagarensiMm snekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

KHurun no nporpammuposaHumio rpadpukm - hitp://progbook.ru/opengl_directx/
0630p crneundpmkaumm GLSL ES 2.0 - http://a-gro-pro.blogspot.ru/
MporpammupoBaHne rpadomkn n urp - https://toster.ru/q/8057
MporpammupoBaHne ¢ ucnonbdosaHmem OpenGL - http://www.opengl.org.ru/
lMporpammupoBaHne TpexmepHoi rpadmkm - http://www.alexeyspace.ru/articles/1/
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9. MeTognueckne ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTonunyeckme peKkoMeHpauum
nekumm MynbTumegunintHaa ayouTtopus ONs NEKUMOHHbIX 3aHATWIA, OCHAWEHHAs COBPEMEHHbBIMM CpeacTBaMu
BOCMPOU3BEAEHNS 1 BU3yannsauum BUAEO- U ayano- MHGOpMaLIMmM, Noy4eHns 1 nepeaayn
9NEKTPOHHbIX AOKYMEHTOB, C COOTBETCTBYIOILEN KOMMNEKTALNEN (MyNbTUMELUAHBIA NPOEKTOP,
aBTOMaTU3MPOBAHHbIA MPOEKLUMOHHbIN 3KpaH, akyCTMieckas cMctema, NepCcoHanbHblil KOMMbIOTER
LN npenogasarens, NULEH3NOHHOe NporpaMMHoe obecneyeHune).
npaktuyeckme | Bo Bpems BbINONHEHUS NPaKTMYecKMX paboT HYyXXHO Ha ocHoBe cneundoukauun OpenGL B Visual
3aHaTUA Studio C# BbINONHUTL 3a4aHNS NO CO30AHNIO PACTPOBOMO rpacpmnyeckoro penakropa, a Takxe
nopaboTaTb ero NOBLICKMB ObICTPOLEACTBUE, MYTEM NPUMEHEHNS OUCMNNEAHBbIX CNCKOB. [Npu
BbIMOMHEHNM MPAKTUYECKUX PABOT HYXHO NOOK/UYUTL BHEWHNE BMONNOTEKN.
nabopaTopHble| KoMnbloTepHbI knace Ans nabopatopHbIxX 3aHATUIA, NpeacTasnaowmin coboit paboyee Mecto
paboTbl npenonaeatens n paboyve mecta CTyLEeHTOB, BKMIOYAOLWME KOMMbBIOTEPHbBIE CTOMbI, CTYNbS,
nepcoHanbHble KOMMNbIOTEPbI.
LLInpoKONONOCHbIN OOCTYN B CETb MHTEPHET B ayanTopusix. NoaknioHeHmne KoMNbIOTEPOB K
KopropaTtuBHOI KoMrbloTepHo ceTn KDY. CooTtBeTCTBYOWEES NMLEH3NOHHOE U/unn cBo6oLHOE
nporpaMmHoe obecrneyeHne KOMMboTEPHOro 0b6opyaoBaHUS.
camocTosi- | N3yyeHne amcumnnmHbl cnefyeT HauMHaTh C NpopaboTky TEMATUYECKOro nnaHa Nekumnia, yoenss
TenbHas 0c000€e BHMMaHWE CTPYKTYPE 1 COLEPXAHMIO TEMbI M OCHOBHbLIX MOHATUA. OTMETbTE MaTepuan
paboTa KOHCMEeKTa Nekumin, KOTOpbI BbI3bIBAET 3aTPyAHEHUS AN NOHUMaHWS. [lonbiTaiTecb HaMTK OTBETHI
Ha 3aTpy4HUTENbHbIE BONPOCHI, MCMONb3ysa Npeanaraemyio nureparypy.
Ecnn camocToaTenbHo He ynanocb pazobpatbcs B Matepuane, ChopMynmpyinTe BONpoCh! 1
obpaTnTech 3a KOHCynbTauvel K npenogasarento.
TecTupoBaHue | B TecToBbIX 3a8aHNSX B K&XA0M BOMPOCE U3 NPeACTaBeHHbIX BAPNAHTOB OTBETA NPaBuSbHbIN

TONbKO 0avWH. Ecnn Bam kaxeTcs, 4To npaBunbHbIX 0TBETOB 6onblue, BolbUpaiTe TOT, KOTOPLIA, HA
Baw B3rnan, Hanbonee npaBuibHbIA. B TECTOBLIX 3a4aHUSX B K&XLOM BONPOCE U3 NPeAcTaBNeHHbIX
BapuvaHTOB OTBETA NPaBW/bHbIA TONbKO 04uH. Ecnn Bam kaxeTcs, 4To npaBunbHbIX 0TBETOB Bonblue,
BblbMpaiiTe TOT, KOTOPLIA, Ha Baw B3rnsig, Hanbonee NpaBubHbIN.

YCTHbI onpoc

TeMbl ONPOCOB NpVBELEHBI B METOLMYECKUX YKA3aHMsIX MO pasfenam 1 AoBoAATCS 40 0bydatowmxcs
3apaHee. 9PPEKTUBHOCTb NOLrOTOBKM 00yHaoLWMXCS K YCTHOMY OMPOCY 3aBUCUT OT KayecTsa
03HAKOMINEHNS C PEKOMEH0BaHHOM NnTepatypoii. [Ins noaroToBKM K YyCTHOMY onpocy, 6nuvu-onpocy
obyyatolemycst He06X0AUMO 03HAKOMUTBLCS C MATEPUAIIOM, NMOCBSILEHHBIM TEME CEMIHAPA, B
yyebHMKe 1M Opyroi peKOMeHLOBaHHON NTepaType, 3anmcsix C 1eKUMOHHOr0 3aHATus, 0bpatnTb
BHMMaHWEe Ha YCBOEHNE OCHOBHbIX MOHSATWIA M3y4aeMOl TEMbI, BbISIBUTb HESICHBIE BOMPOCHI 1
nogobpartb LONONHUTENBHYIO UTEPATYPY AN UX OCBELWEHNS, COCTABUTb TE3NChI BBICTYMIEHUS MO
OTOENbHBIM NPOHNEMHBIM acrnekTam.

9K3aMeH

Mpwn noAroToBke K 3k3amMeHy HeobX0AMMO ONMPaTbCS NPEXAE BCEro Ha NeKLMU, a Takxe Ha
MCTOYHWKK, KOTOpble pasbupanvch Ha NpakTuyecknx paboTtax B TedeHne cemecTtpa. B kaxaoom
6uneTte Ha aK3aMeHe colepxarcs 2 Bonpoca. 3a4eT B MMCbMEHHOW hOPMe NPOBOANTCS MO
6unetam/TecTam, 0XBaTblBAIOLWMM BECb NMPOWAEHHBIA N0 AaHHOW TeMe MaTtepuan. o oKoHYaHUK
oTBETA Npenojaeatenb MOXET 3aaath 0by4aroleMycst AONONHUTENbHBIE U YTOUYHSOWME Bonpockl. Ha
MOArOTOBKY K OTBETY M0 Bornpocam buneTa/Tecta obyyatowemycs naercs 30 MUHYT C MOMEHTA
nonyyeHus nm buneta/recta.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTOJIb3YEMbIX NMPU OCYILECTBAEHM 06pa3oBaTeNbHOro npoLecca no
AUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme OUCLMMNVHBI (MOZYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTeNnbHOro
npowecca no gucuunanHe (Moayo)

MatepuanbHo-TeXHU4ECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

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

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENIbHOCTUN BbICTYMNEHNS 0byyatowerocst mpun 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIM nnaHoM no HanpasneHuto 09.04.01

"iHchopmaTrka 1 BblUCAUTENbHAS TEXHUKA" 1 MarucTepckoi nporpamme "TexHonorvs paspaboTku NporpaMMHOro
obecneyeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].8 KomnbrotepHas rpacpmka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.04.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHNKE
Mpogounb noaroToBkM: TexHonorus pa3paboTkn nporpaMMHoro obecnevyeHms
Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Wnakos, M. C. OCHOBbLI KOMMBIOTEPHOW rPadoVkn [SnekTPoHHbIN pecypc] : y4eb. nocobue / M. C. Wnakos, 0. 1.
fOHakoB, M. B. linakoea. - KpacHosipck : Cub. doegep. yH-T, 2014. - 398 c. - ISBN 978-5-7638-2838-2 - Pexxum gocTyna:
http://znanium.com/catalog.php?bookinfo=507976 - Pexxum goctyna: http://znanium.com/catalog/product/507976

2. KoMnbloTepHas reoMeTpust 1 anropuTMbl MalwmMHHON rpadoukm: Mocobue / Hukynun E.A. - CMN6:6XB-MeTepbypr, 2015.
- 554 c. ISBN 978-5-9775-1925-0 - Pexwum poctyna: http://znanium.com/bookread2.php?book=940228

3. HukynuH, E.A. KomnbloTepHas rpagouka. Mogenu n anropmtmbl [OnekTpoHHbIn pecypc] : 2018-07-12 / E.A. HukynuH. -
OnekTpoH. aaH. - CaHkr-MNeTtepbypr : NaHb, 2018. - 708 ¢. ? Pexum poctyna: https://e.lanbook.com/book/107948. -
3arn. ¢ akpaHa.

JononHuTtenbHas nuteparypa:

1. HukynuH, E.A. KomnblotepHas rpadomka. @pakranbl [SnekTpoHHbI pecypc] : 2018-07-12 / E.A. HukynuH. ? SnekTpoH.
naH. ? CaHkT-MeTepbypr : JlaHb, 2018. ? 100 c. ? Pexum poctyna: https://e.lanbook.com/book/107949. ? 3arn. ¢ akpaHa.

2. KomnbloTepHas rpacpuka: YuebHoe nocobue / TkadeHko I".W. - TaraHpor:KOxHbli pefepanbHbiii yHuBepcnTeT, 2016. -
94 c.: ISBN 978-5-9275-2201-9 ? Pexum poctyna: http://znanium.com/bookread2.php?book=996346

3. OpenGL ES 3.0. Pykoeoncteo paspaboTynka [SnekTpoHHbIl pecypc] / TuHebypr O., MypHomo b. - M. : OMK Mpecc,
2015. ? Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785970602560.html
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Mporpamma ancumnnuHbl "KomnbioTepHas rpaduka”; 09.04.01 "ViHdopmaTtmka v BbldUCAUTENbHAS TEXHUKA".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].8 KomnbrotepHas rpacpmka

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

Hanpasnenne noarotosku: 09.04.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE
Mpogounb noaroToBk: TexHonorus pa3paboTkn nporpaMmMHoro obecnevyeHms
Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

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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