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1. OBIIME CBEJEHUA

Vuebnast nucuuiuinHa «KommbroTepHas rpaduka» uzydaercst B msaToM cemectpe. Kypcosas
pabota/KypcoBoii MPOEKT — HE MPEAYCMOTPEHBI

1.1. dopma NpoMEXYTOUHOMN aTTeCTallMU: SK3aMEH
1.2. Mecto yueOHoi nucuuniaunsl B ctpyktype OITOIT

VYueOnas nucuuruimHa «KommbroTepHass rpaduka» OTHOCHUTCS K 00s3aTelnbHOW 4YacTu
nporpaMMbl. OCHOBOW JUIsl OCBOCHMS JWUCHUIUIMHBI SIBIISIIOTCS PE3yJibTaThl OOYYEHUS T10
MPEIIECTBYIOLIUM JIUCHUTIIMHAM:

-MHOCTPAHHBIN SA3bIK

-uHpOpPMaTHKA

-MH)KeHepHas rpaduka

-OCHOBBI KOMIIBIOTEPHOH TpaduKu

PesynbTarel ocBOoeHHs y4yeOHON TUCLMIUIMHBI B JaJbHEWIIEM OYyAyT MCIONb30BaHbl MPU
NPOXOXKJICHUM TPOU3BOJICTBCHHON TMPAKTUKHA W BBIIOJHCHUU BBIMTYCKHOW KBaJU(PUKAIIMOHHON
paboThL.

2.  [EJU U IVIAHUPYEMBIE PE3VJbTATHI OBYUEHMS O
JTUCHUIIIMHE

Lemsimu u3ydeHus TuciuIuinHbl «KoMmbloTepHas rpaukay sBIISTFOTCS:

- NpUMeHsAmMb COBPEMEHHBIE METOJbl W aNTOPUTMBI MONY4YeHHUS U 00paboTKH
HM300paKEeHUM; PEryJsIpHO HM3ydaTh Poccuiickuii M 3apyOeXHBI OMBIT B BOIMpOcax 00padOTKU
M300paXEHU. COBPEMEHHBIE METOIbl TMOJNIyYeHHUS U O0OpabOTKH pacTpOBBIX M BEKTOPHBIX
N300paXeHUH.

- MPUMEHATH HAa MPAKTUKE TEXHOJIOTMU MOJIETMPOBAHUS ITPOCTPAHCTBA U MPEIMETOB B
HEM; KPUTHYECKH aHAIM3UPOBATh MOJYYCHHBIE PE3YJIbTAThl pabOThI, (HOPMYIUPOBATH 1IETh PA0OTHI,
CTaBUTH 33Ja4U U ONPEAEIATh MIYTH PELICHUsS 3TUX 3a7a4 JJIsl JOCTUKEHUS LETU

- pa3paboTaTh  MaTeMaTHYECKHUE,  AITOPUTMHUYECKHE, TEXHHUYECKHE  OCHOBBI
dbopMupoBaHus N300paKeHUN; METOAAMH CPAaBHUTEIHHOU OIEHKU MOTYYEHHBIX PE3YyIbTaTOB IS
YCOBEPILIEHCTBOBAHUSI METOJMK OOpaOOTKH JaHHBIX, OCHOBAMH OOpabOTKH H300paKe€HUH is
WCIIOJIb30BAaHUS X B HAYYHBIX IIEJISIX.

- dbopMHupoBaHKHE Y O0yUYAIOIIMXCS KOMIIETEHIIUH, YCTAaHOBICHHOW 00pa30BaTEIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUTIIIMHE.

PesynpraTom oOydeHHs Mo y4eOHOW MMCIUIUIMHE SBJISICTCS OBJIQJEHHE OOYJarolUMUCS
3HAHUSIMHU, YMEHUSIMHU, HaBBIKAMU U OINBITOM JAESITENbHOCTH, XapaKTEPU3YIOIIUMH IPOLECC
bopMHUpPOBaHMST KOMIIETEHIIMA U OOECIEYMBAIOIIMMH JIOCTHKEHUE TUIAHUPYEMBIX pEe3yIbTaTOB
OCBOCHUS y4eOHOU AMCIUILITHHBIL.

2.1. dopmupyemMble KOMIETECHIIUN, UHIUKATOPBI JOCTUKEHUSI KOMIIETEHIIHH,
COOTHECEHHBIE C TUTAHUPYEMBIMHU Pe3yJibTaTaMu 00Y4YEeHHUS 110 TUCIUTLINHE:

WJI-TIK-1.4; UJI-TIK-3.2



Konx 1 HamMeHOBaHHE
KOMIIeTeHIIHH

Kox 1 HamMeHOBaHHe
HHIUKATOpA
JTOCTHKeHHS KOMIIEeTeHIINH

IInanupyemsble pe3yJbTaThbl 00y4eHUsI
M0 JMCHUILINHE

ITIK-1 Cnocoben
aHAIM3UPOBATH
dhopman3oBaTh
TpeOOBaHUS K
WH(POPMAIIMOHHBIM
MYJIbTUMEAUIHHBIM
pecypcam

WUJI-T11K-1.4 Vctionp3oBanue
METO0B 00pabOTKH
HN300pakeHUH, MPeICTaBICHUS
U U3BIICYCHMS 3HAHUIA,
HMCKYCCTBEHHOTO MHTEIIJIEKTA,
CETEBBIX

TEXHOJIOTHH JIJIs1 PEIICHHS
3a/1ay B MyJIbTUMEIHA

pecypcoB

- Paznmuaet ocHOBHBIE HH)OPMAIIMOHHEIE
pecypcehI

- BeusiBiisier oco6eHHOCTH
HH(POPMAITHOHHBIX CHCTEM

- Ucnonp3yeT MeTOIbI aHaAIM3a U
(hopMaau3aIK JaHHBIX

- OcyniecTBISIET OIEHKY IMOTYYeHHBIX
peleHu

-JleMOHCTpHpYET HABBIKK PabOTHI CO
CTEUKXO0JIAepaMH

ITK-3 Cnocoben
pa3pabaTsiBaTh
TEXHUYECCKHE
creruuKanui u
WHCTPYKIIUU Ha

NI-T1TK-3.2 Bei6op cpeacts
peanu3anuu TpeOOBaHM K
MYJIbTHMEIUIHBIM pecypcam U
MIPHIIOKECHUSM

- Pasnuuaer ocobenHoCcTH
HH()OPMAITHOHHX PECYPCOB

- BeisiBisieT TpeboBaHuUs K
UH()OPMALIMOHHBIM CHCTEMaM

- Ucnonw3yet cpencTsa s pa3paboTKu
TEXHUYECKUX CrenupUKaIAN

cozz{aBaeMHev - Ocy1mecTBisieT pa3paboTKy HHCTPYIIUH
MYITUMCAMHHBIC -JleMoHCTpHUpYET HaBBIKK PaOOTHI B
pECYpCRI o6mactu Web-TexHonoruii u
MyJIbTUMENA
3. CTPYKTYPA U COJIEPKAHUE YYEBHOHN JUCIHUIIIMHBI/MO1Y JISI

O6mas Tpyao€MKOCTh Y4eOHON NUCIUTUIHHBI IO

e6HOMy IJIaHYy COCTAaBJISICT:

Ounas ¢opma 00yueHus

3 3.€. 108 Jac.
3.1. CtpykTypa y4eOHOW NUCITUTUTMHBI JIJIs1 00YJaIOMIUXCs 110 BUAaM 3aHATHN
CTpyKTYypa 1 00bEM THCHMILIHHBI
KonrakTHas aynuTtopHasi padora, | CamocrosiTeJbLHas padoTa
qac o0yyalouerocs, 4ac
Kypcog
¢opma NnpaK P caMocCT
npak nabo as npome
O0Bem MPpOMex BCer THYE ofiTeN b
. THYe paro pabom KYTOU
AVCHUIIINHBI 110 YTO4HOI o, JIEKIY cKast HasI
CKHe pHBbIE a/ Has
cemMecTpam aTTecTa qac HH, noAr padora
3aHsA 3aHs Kypcog aTTect
1107071 yac 0TOB 5 0o0yu4a
T™HA, THS, ol anmsi,
Ka, 0111ero
qac gac npoex gac
gac cs1, yac
m
5 cemecTp 9K3aMEH 108 16 32 60
Bcero 108 16 32 60




3.2. CtpykTypa yueOHOM AUCITUIIIMHBI 71 00yJaIOIMUXCs M0 pa3ieiaM U TeMaM JUCIUTUIMHEL: (ouHas popma 0OydeHHS)
IInanupyembie Buabl yueoHo# padoThl Cam
(KOHTPOJIUpPYEMBbIE) KontakTHas padota 0CTO
pe3yIbTaThI Tpa aTen Buasl u gopMbl KOHTPOJIBHBIX
OCBOCHMSI: Mpa JlaGopar T bHA MEpONPHSITHIA, 00ecTeYHBAKOLIHE 10
KO/(bI) 3 HaumeHnoBanue PasieJioB, TeM; ek :f::: ggg:;;il / YecK A COBOKYIHOCTH TEKYIIHil KOHTPOJIb
(hopmupyemori(bix) ¢opma(bl) TPOMEKYTOYHOH ATTECTALMH ast pato yCcIeBaeMoCTH;
KomneTeHuuu (i) n ::I::’ :aH a ;1:;[:)4:31; noar Ta, ()OPMBI IIPOMEKYTOUHOI0 KOHTP OISt
HHAUKATOPOB 0TOB gac
MOCTHIKEHUS THS, 3aHATHS, - ycneBaemoCcTu
KOMIIeTeHIH I Hac Hac yac
5 cemecTp
IIK-1 Pasnen 1. OcHoBHbie Bo3MoxkHOCTH OpenGL DopMBbI TEKYIIETO KOHTPOJIS IO pa3eiry
NI-ITK-1.2 Tema 1.1 UnTepdetic 1 2 2 1: 3amura J1abopaTopHBIX paboT
[IK-3 Tema 1.2 ApxutexTypa 2
W-TIK-3.2 Tema 1.3 CuHTaKCHC KOMaH/ 1 2 2
NJI-TIK-3.3 Tema 1.4 Tlpumep npuIOKeHus 1 2 4
Pasnen 2. PucoBanne reoMeTpuieckux 00ObEKTOB ®DopMBI TEKYIIIETO KOHTPOJIS IO pa3eiy 2:
Tema 2.1 IIporecc 0OHOBIICHUST N300PAKEHUS 1 2 2 3amuTa 1a00paTOPHBIX padboT
Tema 2.2 BepmirHbl 1 IPUMHUTHUBBI 4
Tema 2.3 Omneparopnslie ckoOku glBegin / glEnd 2
Tewma 2.4 JIucruieiHbIC CIIMCKH 1 2 4
Tewma 2.5 MaccuBbl BepUINH 1 2 2
Pasnen 3. [IpeobpazoBanusi 00bEKTOB DopMBI TEKYIIET0 KOHTPOJIS 110 pa3/Ieiny
Tema 3.1 PabGora ¢ MaTpuLiaMH 1 2 4 3: 3amura HaGOpaTOpHBIX pa60T
Tewma 3.2 MojensHO-BUIOBBIE TPE0OPa30BaHUs 1 2 4
Tema 3.3 Ilpoekmmu 1 2 4
Tema 3.4 O0nacTh BEIBOJA 1 2 4
Paznen 4. Marepuainsl 1 OCBellICHUE @DopMBI TEKYILIETO KOHTPOJIS IO pa3ieny
Tema 4.1 Monens ocBenieHus 1 2 4 4: 3amura 1a60paTOPHBIX PaboT
Tema 4.2 Crienudukarivs MaTepraioB 4
Tema 4.3 Onucanne UCTOYHUKOB CBETA 4
Paszpnen 5. TekctypupoBanue DopMBI TEKYLIETO KOHTPOJIS 10 pa3eity
Tema 5.1 IloaroToBka TEKCTypbl 1 2 4 5: 3ammTa 1a60paTOPHEIX PaboOT
Tewma 5.2 HanoxxeHne TeKCTypbl Ha 00BEKTHI 1 2 4
Tewma 5.3 TexkcTypHBIE KOOPIUHATHI 1 2 4




Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)
pe3yabTaThl
OCBOCHMA:
Ko(bI)
(popmupyemori(bix)
KoMneTeHuuu(i) u
MHIUKATOPOB
JOCTHKEHUS
KOMIIeTeHIH i

Bujabl yueoHo# padoThl Cam
KontakTHas padota 0CTO
Tpa aTen Buasl v ¢gopmMbl KOHTPOJIBHBIX
Mpa Jlagopart R bHA MepONPHSITHIL, 00€eCIIeYNBAIOLIHE 10
HauMeHOBaHHe PA3/IeJIOB, TeM; 1 K Opg“e / qeck P COBOKYIHOCTH TeKYIIHii KOHTPO.Ib
¢opma(bl) TPOMEKYTOYHOH ATTECTALMH u::: ECK" E?m(:l:;;u asn patdo ycneBaeMoOCTH;
’ Ta,
qac 3ans yalIbHBIe g:(l)lll; qa’c ¢opMBI IPOMEKYTOYHOI0 KOHTPOJISI
THS, 3aHSATHS, a ycnesacMocTH
4ac qac >
qac
Pazgen 6. Onepauuu ¢ nUKceIsIMU @DOopMBI TEKYILLIETO KOHTPOJIS IO pa3iety
6: 3amumra 1abopaTopHBIX padoT
Tewma 6.1 Bydep-nakonurens 1 2 2
Tewma 6.2 bydep macku 1 2 2
Tema 6.3 YnpapieHue pactepusanueit 1 2 2
JK3aMeH IIpomeskyTouHnas aTTecTainus s
ceMecTP): 3K3aMEeH - IPOBOJUTCS B YCTHOM
thopme
HUTOTI'O - 144 16 32 60




3.3. Kpatkoe conepxanne yaeOHOM TUCITUTUITHHBI
HanmeHnoBanme
Ne man pa3aeiia 1 TeMbl Conep:xanue pa3jaena (TeMbl)
JTUCHMIIIMHBI
S cemecTp

Paznen 1. OcHoBHbIE
Bo3MoxHOCTH OpenGL

Tewma 1.1 UuTepdeiic

OpenGL cocrout u3 Habopa 6ubanoTex. Bee 6a3oBbie GpyHKIUU
XpaHATCSA B OCHOBHOM OMOJIMOTEKE, IJIsi 0003HAYCHHUSI KOTOPOH B
JanpHeieM Mbl OyzieM HCIoib30BaTh a00peBuarypy GL. ITomumo
ocHoBHOM, OpenGL BkIItO4aeT B ce0s1 HECKOJIBKO JTOTIOTHUTEIBHBIX
OMOJINOTEK.

Tema 1.2 Apxurextypa

OpenGL cocrout u3 Habopa 6ubnnorek. Bece 6a3oBbie QpyHKIIMM
XpaHATCSI B OCHOBHOM OMONMOTEKe, UIi 0003HAYEHUSI KOTOPOH B
JanbHeWIeM Mbl OyieM HCTob3oBaTh abopesuarypy GL. [Tomumo
ocHoBHOM, OpenGL BkItOUaeT B ce0s1 HECKOJIBKO JOTIOTHUTEIBHBIX
OuOINOTEK.

Tema 1.3 CuHTaKCHC KOMaHT

Bce xomanas! (mpouenyps! u pynkuun) oudmorexku GL
HauMHAIOTCS ¢ pedukca gl, Bce KoHCTaHTH — ¢ npedukca GL .
CootBeTcTBYyIOLIME KOMaH bl U KOHCTaHThI Oubmmotexk GLU u
GLUT ananoruuno umerot npedukcer glu (GLU ) u glut
(GLUT ). Kpome Toro, B uMeHa KOMaH/1 BXOJAT CYy(HhPHUKCHI,
Hecylre HH(pOPMaIUIo O YMCIIe U TUTIE TTepeIaBaeMbIX
apaMeTpOB.

Tewma 1.4 Ilpumep
MIPUIIOKEHUS

Tunuunas nporpamma, ucnonbs3yomas OpenGL, HaunHaeTcst
C OmpezieNieHHs OKHa, B KOTOPOM OyJIeT MPOUCXOAUTh
otoOpaxeHue. 3areM co3aaercs KoHTekceT (kiaueHt) OpenGL u
ACCOLIMMPYETCS ¢ ITUM OKHOM. [lasiee mporpaMMHCT MOXKET
CcBOOOJHO UCHOJB30BaTh KoMaH bl U onepanuu OpenGL APIL.

Paspnea 2. PucoBanue
T€OMETPUUYECKUX 0OBEKTOB

Tewma 2.1 Ilpouecc
OOHOBJICHUS U300paKEHUS

Kak mnpaBuio, 3agaueit mporpammsel, ucnodassyromeii OpenGL,
ABIseTCd 00pabOTKa TPEXMEPHOM CIIEHbI M HHTEPAaKTUBHOE
otoOpaxenne B Oydepe kampa. CueHa cocTouT u3 Habopa
TPEXMEpPHBIX OOBEKTOB, HMCTOYHUKOB CBETAa W BUPTYaJIbHON
KaMepbl, ONpeIeNsIIoNeli TeKylee MoJIoKeHne Ha0Io1aTensl.

Tema 2.2
TIPUMUTHBBI

Bepumiuael  u

Bepwuna sBnsercss aTtoMapHbIM Trpa@UUecKUM MPUMUTHBOM
OpenGL wu omnpenmenser TOYKy, KOHEI[ OTpe3Ka, yroi
MHOTOYTOJIbHUKA U T.J1. Bce ocTanbHbie MPUMUTUBEI (HOPMUPYIOTCS
C IMOMOIIBIO 3a/JaHN BEPIINH, BXOAAIINUX B )IaHHBIﬁ IPUMHUTUB.

Tema 2.3 OmneparopHsbie
cko0ku glBegin / glEnd

YroObl 3amaTh arpuOyThl TrpadUyecKoro NPUMHUTHBA, OJHUX
KOOpJMHAT BEPIIMH HEJOCTaTOYHO. OTU BEpPUIMHBI  HAJO
00BETMHUTD B OJHO LEJIOE, ONpPEIeIuB HEOOXOJMMbIe CBOWCTBA.
Hna sroro B OpenGL wucCnonp3yrOTCs Tak Ha3bIBAEMBbIE
OlepaTopHble CKOOKH, SIBJISIOIIMECS BbI30BAMU CIIELUAIBHBIX
KOMaH/ OpenGL Onpenenenue MPUMHUTHBA 158107
MOCJIE0BATENBHOCTH IPUMUTHBOB IIPOUCXOAUT MEXKAY BBI30BAMHU
KOMAaH]|

Tema 2.4 JIucnieiiHbie CIIUCKU

Ecnu MBI HECKOIBKO pa3 oOpamaeMcsi K OJHOM U TOM ke Tpyrie
KOMaHJ, TO HX MOXHO OOBEAMHUTh B TaK Ha3bIBaeMbIil




nuctednbii  ciiucok  (display  list),
HEOOXOAUMOCTH.

N BBI3BIBATH €TI0 IIPpU

Tema 2.5 MaccuBsl BEpIIUH

Ecnu BepimH MHOTO, TO 9TOOBI HE BBI3BIBATH JUIS KAXKIOH KOMaHTy
glVertex* (), yno0HO OObEAUHATH BEPIIMHBI B MACCHBBI

Paznen 3. [IpeobpazoBanust
00BEKTOB

Tema 3.1 Pabora ¢ marpunamu

Jnis 3amaHusl pa3lMYHBIX MPeoOpa3oBaHUN OOBEKTOB CIIEHBI B
OpenGL wucnone3yrorcs omepauMy Haj MaTpULlaMu, IpU 3TOM
pa3iauyaroT TpU TUIIA MATpPUL MOJAEIbHO-BHMJIOBAas, MaTpuua
IPOEKIMI U MaTpHlla TEKCTYPBI

Tema 3.2 MoaenbHO-BHIOBEIE
peoOpa3oBaHUs

K MonmenpHO-BUIOBBIM TpeoOpa3oBaHusiM OyleM OTHOCHTH
MePEeHOC, MOBOPOT U U3MEHEHHE MaciiTada BI0JIb KOOPAMHATHBIX
oceit

Tema 3.3 IIpoekuuu

B OpenGL cymiecTBy0T CTaHIapTHBIE KOMAaH[IBI JUIs 3aJaHus
oprorpadpuieckoi (mapauieTbHON) ¥ MePCIICKTUBHOM MTPOCKITHIA

Tema 3.4 O06nacTh BBIBOIA

O6uacTh BbIBOJIAa IPEJACTABIISIET COOOM NPSIMOYTOJIBHUK B OKOHHOM
CHCTEMe KOOPHHAT

Pa3nen 4. Marepuaisl u
OCBEILICHUE

Tema 4.1 Mopaens OCBeEILIEHU

B OpenGL ucnons3yercs Mojieiab OCBEIIECHUS, B COOTBETCTBHH C
KOTOPOH LIBET TOYKM ONpPEAESIeTCS HECKOJbKUMHU (haKTopamu:
CBOMCTBAMM MaTepuaja U TEKCTyphl, BEIMYMHON HOpMaIu B 3TOU
TOYKE, a TAKXKE MOJIOKEHUEM MCTOUYHUKA CBETa U HaOJII0JaTelst

Tema 4.2 Cneunduxarms
MaTepHajoB

C 1noMOmBbIO KOMaHJA MOXHO  ONpEACIUTb  PacCEsHHBIH,
T dy3HBIN U 3epKallbHBIM 1IBETa MaTepuaia, a TakXKe CTENeHb
3€pKaJIbHOTO OTPAXKEHUSI U NHTEHCUBHOCTD U3JTyYEHHS CBETA, ECIIN
00BEKT JOJKEH CBETUTHCSI.

Tema 4.3 Onucanue
HCTOYHUKOB CBETA

OnpezneneHye CBONCTB MaTepuasia 00beKTa UMEET CMBICII, TOJIBKO
€CJIi B CLIEHE eCTh UCTOYHUKHU cBeTa. [lapamerp /ight oqHO3HAYHO
olpesieNsieT MCTOYHHK CBETa

Paznen 5. TexkcrypupoBanue

Tema 5.1 IloaroroBka
TEKCTYPBI

J5is KCTIONTb30BaHMSI TEKCTYPhl HEOOXOAMMO CHadaia 3arpy3HuTh B
namsITh HyXHoe n3o0paxeHue u nepenatb ero OpenGL.

Tema 5.2 Hamoxeunue
TEKCTYpbI Ha 00BEKTHI

IIpn HanoXEHMM TEKCTypbl, KaK YK€ YIOMHUHAJIOCh, HAJI0
YUMUTBIBATH CiIy4ad, KOTJa pa3Mepbl TEKCTYpbl OTIMYAIOTCSA OT
OKOHHBIX pa3MepoB 00BEKTA, HA KOTOPHIN OHA HAKJIA/IbIBAE€TCS.

Tema 5.3 TekcrypHble
KOOPJIMHATHI

[lepen HaHEceHHEM TEKCTYpPhI HA 00BEKT HEOOXOIUMO YCTAaHOBUTH
COOTBETCTBUEC MCKIAY TOYKaMHW Ha IOBCPXHOCTHU 00BeKTa M Ha
CaMOW TEKCTYpE.

Pazgen 6. Onepauuu ¢
ITNKCCIIAMU

Tema 6.1 Bydep-nHakonutens

B HEM MOKHO COXpaHATh BU3yaIU3UPOBAHHOE N300pakeHHe,
MIPUMEHSISI IPU 3TOM MOMUKCEIbHO CIIEUAIbHBIE ONIEPALIUH.
Bydep-HakonuTenps MUPOKO UCHOIB3YETCs ISl CO3AaHUS
pa3anyHbIX cnerP(eKToB.

Tema 6.2 Bydep macku

[Ipu BBIBOme mnukcene B Oydep Kaapa HHOTZA BO3HUKAET
HE0OXOUMOCTh BBIBOJMTH HE BCE MUKCENH, & TOJbKO HEKOTOpOE
OJIMHOXECTBO, T.€. HAJIOXKHUTb TpadapeT (MacKy) Ha H300paskeHHeE.




Tema 6.3 YnpaBnenue Crnoco0®  BBITIOTHEHHUS]  pacTEepPU3allMM  MPUMHUTHBOB  MOXKHO
pacrepusanuen YaCTUYHO PEryJIMpoBaTh KoMaHaoi glHint (target, mode),
rJie target — BUJ KOHTPOJIUPYEMBIX EHCTBHI.

3.4. Opranuzanusi caMOCTOSITENIbHON paboThl 00y4arOIIHUXCS

CamocrosrenbHas paboTa CTyAeHTa — o0s3aTeNbHasl 4acTh 00pa3oBaTeIbHOIO Ipoliecca,
HarpaBJIeHHAs Ha Pa3BUTHE TOTOBHOCTH K MPO(PECCHOHATHLHOMY U INYHOCTHOMY CaM000pa30BaHUIo,
Ha NIPOEKTUPOBAHKE JaJbHEHIIEro 00pa3oBaTeIbHOr0 MapIIpyTa U Npo(ecCuOoHaNbHON Kapbepsl.

CamocrositenbHas paboTa 00y4arouxcst M0 AUCHUIUINHE OPraHU30BaHA KaK COBOKYITHOCTb
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHMH M paboT, 00ECHEeuUBAIOIIMX YCIEIIHOE OCBOEHHE
JUCLUATIIINHBI.

AymuTopHas caMmocTosiTeNnbHas paboTa o0ydarolmuxcs MO AMCLUUIUIMHE BBINOJIHAETCS Ha
y4eOHBIX 3aHATUSAX [0 PYKOBOJACTBOM IIPENOAABATENsl M 10 €ro 3aJaHulo. AyAUTOpHas
caMoCTOsiITeNIbHas paboTa 00yJaroImuxcs BXOIUT B 001Ul 00beM BpeMEHHU, OTBEJACHHOIO Y4eOHBIM
IUTAHOM Ha ayIUTOPHYIO paboTy, U pErJaMeHTUPYETCs pacliCaHueM y4eOHbIX 3aHATHI.

BreaynuropHas camoctosiTenibHas paboTa 00yyaromuxcs — IiaHupyemMasi yueOHasi, HayqyHo-
UCCIIEIOBATENbCKasA, IPaKTHUECKas paboTa 00yJarouxcs, BBIIOIHIEMAas BO BHEAYyITUTOPHOE BpeMs
[0 3aJIaHUI0 M NPH METOJMYECKOM PYKOBOJACTBE IperojaBaTelisi, HO 0e3 ero HernocpeiCcTBEHHOIo
y4acTusl, pacCucaHueM Y4eOHBIX 3aHATUN HE perjlaMeHTHPYETCS.

BHueaynuropHas camocrosiTenbHas padoTa oOydyaromMXcsl BKIOYAET B CeOs:MOATOTOBKY K
IIPAKTUYECKHUM 3aHATUSAM, 3a4€Ty C OLICHKOM;

- W3Y4YEHHE CIELUAIBHOMN JINTEPATypHI;

- U3ydeHHE  pa3leiioB/TeM, HE  BBIHOCUMBIX Ha  IPAKTHYECKHE  3aHSITHA,
CaMOCTOSITEIIBHO;

- BBIIIOJIHEHME JIOMAlIHUX 33JaHUI B BUJIE TBOPUYECKUX 3aaanuil, [Ipe3senTanuii;

- MIOATOTOBKA K IPAKTUYECKUM 3aHATHUSAM.

CamocrosarenbHass paboTa 0OyyaroIIMXCsl C Yy4acTHeM IpernojiaBarens B (opMe HHOI
KOHTaKTHOM paboThl MpenycMaTpuBaeT TpYNIOBYHO U (WIM) HWHAMBHIyalbHYIO paboTy c
00y4aromyMHUCs U BKIIIOYAET B ce0sl:

- NPOBEICHUE WHAWBUIYAIBHBIX M TPYNIOBBIX KOHCYJABTAIMH 10 OTIEIBbHBIM
TeMam/pa3zenam JTUCIUILINHBI;

- NIPOBE/ICHUE KOHCYIBTAIIUH TTepe]l 3a4€TOM,

- KOHCYJIbTallMM 1O OpraHu3alMd CaMOCTOSITENbHOIO  HM3Y4YeHHs  OTAENIBbHBIX
pazzenoB/TeM, 0a30BbIX MOHATHI y4eOHOU TUCIUIINHBI.

HepequL paSI[eJ'IOB/TeM/, IOJIHOCTBIO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOATCIBHOC
HU3YUCHHUC C IMMOCIICAYIOIIUM KOHTPOJICM:

Tp
Buasl u popmbl
HaumenoBanue pazaeJia ya
KOHTPOJBbHBIX
/TeMbl N oe
MepoNpUSITHH
OUCYUNTIUHB/MOOYA, . MK
Ne i 33)]31—"/[5[ IJidd CaAaMOCTOSAATEJIBHOU paﬁon (y‘ll/lTl)lBalOTCﬂ
BBIHOCHMBIE HA ocC
IIPU NPOBEACHUH
CaAMOCTOATECIIBHOE Thb,
TEeKyLIEero
H3yYeHHe 4a
KOHTPO.JI51) c
1 OcHOBHBIE Wsyuuts ctpykrypy GLUT- Mpe3eHTalus 2
BO3MOXKHOCTH HPUIIOKEHUA
OpenGL
2 PucoBanue Cosznanvie mpuioxeHus B cpene MS TIPE3CHTAITUS 3
reOMETPHYECKHX Visual C++
00BEKTOB




3 [TpeobpazoBanus AHUMHpoBaHHE OOBEKTOB C IOMOIIBIO | TIPe3eHTaLUs 3
00BEKTOB MAaTPUIHBIX TIPeOOpa30BaAHUM
4 TekcTypupoBaHue Pemenue 3agaun MaciTabupoBaHus IIPE3CHTALUS 3
TEKCTYP.
3.5. [IpuMeHeHne 3eKTPOHHOTO 00yUEHHUs, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTU I

IIpu peanuszanuu nporpaMMsel yueOHOM JUCHUIIMHBI BO3MOKHO IPUMEHEHHE 3JIEKTPOHHOTO
00y4YeHHS U IUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.

[Ipn peanuzanuu mporpaMMbl  y4yeOHOW JTUCHUIUIMHBI JJIEKTPOHHOE oOOydeHue u
JTUCTAaHIIMOHHBIC 00pa30BaTENIbHBIC TEXHOJIOTUU HE IPUMEHSIFOTCSI.
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4. PE3YJbTATBI OBYUYEHMS 1O JUCHUIIIMHE. KPUTEPUN OLIEHKHW YPOBHS COOPMHAPOBAHHOCTH
KOMIIETEHIIMU, CUCTEMA U IIKAJIA ONEHUBAHUA

4.1. CooTHeceHue TIIaHUPYEMBIX PE3YIbTATOB O0YUYEHUS C YPOBHIMU C(HOPMUPOBAHHOCTH KOMITETCHIIHI.
Yposun Hrorosoe Onenka B IMokasarenan ypoBHsi c()OPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
KOMIeTeRmmH(-if) GAILIOB CHCTEMe yHI/IBepcaJILHOI/I(-EIX) 06menpotpeccnonam,:{on(-blx) npotbeccnonanbnonf-blx)
., KOMIeTeHuu (-i) KOMIIETCeHIM I KoMIeTeHunu(-i)
B 100-0a11bHOI 10 pe3yJibTaTam K1
cucreme Tekymeii WI-TK-1.2
10 pe3yJbTaTaM NPOMEsKy TOYHOM mK-3
TeKymei n aTTecTaluu WJI-TIK-3.2
MPOMEKYTOYHOU I/IH-HK-3.3
arTecTaluu
BBICOKHUH OTIIMIHO/ OO6yugaromuiics:
3a4TeHO (OTJIIMYHO)/ - HCYEPIBIBAIOIIE M JIOTHYECKH CTPOHHO
3aYTEHO u3araeT yueOHbII MaTepuai, ymeeT
CBS3BIBAaTh TEOPHIO C IIPAKTUKOMH,
CHpaBIISieTCA C PEIIeHUEM 3a/1ad
npo¢heCcCHOHANILHOM HATIPaBICHHOCTH
BBICOKOT'O YPOBHS CJIOKHOCTH,
MIPaBIIEHO 00OCHOBBIBACT MIPUHSATEHIC
peuieHus;
- MOKa3bIBaeT TBOPUYECKHE CIIOCOOHOCTH
B NOHUMaHUHM, U3JI0KEHUU;
- IOTIOJTHSIET TEOPETHUECKYIO
UH()OPMAIIHIO CBEICHUAMH,
HCCIIEI0BATENbCKOIO XapaKTepa;
- JaeT pa3BepHYTbIE, UCUEPIBIBAIOLINE,
npo¢heCCHOHATLHO TPaMOTHBIE OTBETHI
Ha BOIIPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIbHBIE.
MOBBIIIEHHBII X0po1o/ Ob6yuaromuiics:

3a4TeHO (XOpoIio)/
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3a4TCHO

- JOCTAaTOYHO MOAPOOHO, TPaMOTHO U TI0
CYILECTBY n3jaraeT W3y4YEHHBIH
MaTepuat, MPUBOAUT M PACKPHIBACT B
TE3UCHOH (hopMe OCHOBHBIE TIOHSTHS;

- crocoOeH POBECTH aHANIN3;

- JOIyCKaeT eIWHWYHBIE Herpyoble
OIITHOKH;

- IOCTaTOYHO XOPOILIO OPHEHTUPYETCS B
yueOHOI u po¢ecCHOHANBHON
JIUTEpaType;

- OTBET oTpaxkaer 3HaHHE
TEOPETUYECKOT0 M MPAKTHYECKOro
Marepuaa, He JOIycKas CyIIeCTBEHHBIX
HETOYHOCTEM.

0a30BBIN

YIOBJICTBOPUTEIBHO/
3a4TEHO
(ynoBneTBOpHUTENHHO)/
3a4TEHO

OO0yuaromuics:

- IEMOHCTPHUPYET TEOPETUIECKUE
3HaHHUSA OCHOBHOT'O y4eOHOTO MaTepraia
JUCIUILUIMHEI B 00beMe, HEO0X0JUMOM
i manpHenmero ocsoenus OITOIT;

- IEMOHCTPHPYET (PparMeHTapHbIC
3HaHUS OCHOBHOM yd4eOHOH TUTEpaTypBI
10 TUCIUTLINHE;

- OTBET OTpa)kaeT 3HaHMS Ha 0A30BOM
YPOBHE TEOPETHYECKOTO U
MPAKTHYECKOTO MaTepualia B 00beMe,
HEOOXOIMMOM JUIS TaTbHEHIIIeH yaeOn
U TIPEJICTOSIIIEH PaOOTHI 1O MPOGIITIO
o0OyueHwus.

HU3KUHN

HEYJI0BJIETBOPUTEIHHO/
HE 3aYTE€HO

OO0yyvaromuics:

JEMOHCTPUPYET (parMeHTapHbIE 3HAHUS TEOPETUIECKOTO M MIPAKTUUECKOT0 MaTepHall, JOIyCKaeT
rpyOble OMMOKH NPH €T0 U3JI0KESHNH Ha 3aHATHSX U B X0JIe TPOMEKYTOUHOH aTTecTalny;
HCIBITHIBAET CEPHE3HBIC 3aTPyIHEHUS B IPUMEHEHUY TEOPETHYECKUX IOJI0KCHUN IIPU PELICHUN
MPAaKTUYECKHUX XYHT0KECTBCHHBIX 3a7a4 MPOo(heCcCHOHATBFHOI HAaIPaBICHHOCTH CTAaHIApPTHOTO YPOBHS
CJIOKHOCTH, HE BIIaJieeT HeOOXOIMMBIMH IJIsl TOTO HaBBIKAMH M IIPHEMaMHU;

He CIIocO0eH NMPOaHAIN3NPOBaTh IPHINHHO- CJIEJICTBEHHBIE CBSI3H;

BBINOJTHSIET TEMaTHICCKUE 3aJaHus1, O3 MPOSIBICHHSI TBOPYECKOH HHUIMATHBEI,
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OTBET OTPaKaeT OTCYTCTBUE 3HAHUH Ha 0a30BOM YPOBHE TEOPETHUECKOTO U IPAKTHIESCKOTO MaTepHaa
B 00BbEMe, He0OXOIMMOM JJIsl JaJibHeHIel yueonl.

5. OIIEHOYHBIE CPEJICTBA JJ51 TEKYIIETO KOHTPO.JIS1 YCIEBAEMOCTH U MIPOMEXKYTOYHOM
ATTECTAINHU, BKJIIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Tpu mpoBeaeHUU KOHTPOJS CaMOCTOSITENbHON padOThl 00Yy4aroOMIMXCs, TEKYIIET0 KOHTPOJIS U IMPOMEXKYTOYHOM aTTecTallud Mo y4yeOHOH
mucuuruinHe «KommbrorepHass rpaduka» MpoBepsieTcs YpOBEHb C(HOPMHPOBAHHOCTH Yy OOYYAIOMIMXCS KOMIIETEHIMH M 3alUIaHuPOBAHHBIX
pe3yIbTaTOB 00YYEeHHs 110 AUCHHUIIIMHE, YKa3aHHBIX B pa3jielie 2 HACTOALICH MpOorpaMMmbl.

5.1. @opMBbI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH, TPUMEPHI TUIIOBBIX 3aJaHUM:
Ne it DopMBbI TEKYHIET0 KOHTPOJISI IIpuMepbI THIIOBBIX 3aJaHUI
1 3amuTa 1a60paTOPHBIX paboT 1. [Toctpoenune opToroHanbHOM mpoekunu (2d)
2. IMoctpoenue 3d 0ObEKTa C HCITOJIB30BAHUEM ITOJIMTOHOB
3. VYipaBieHue HCTOUHUKOM CBETa M MaTepHaIoM
4. Hanoxenne TeKCTypsl Ha 0OBEKT
5.2. Kputepuu, mikaibl OeHUBaHUS TEKYILETO KOHTPOJIA YCIIEBAEMOCTH:
HaumeHnoBanne
OIIEHOYHOT 0 Kpurtepun oneHuBanus IIkaJjabl OeHUBAHUS
cpeacTBa
(KOHTPOJIBHO-
OII€eHOYHOTI'0
MeponpHusATH)

100-0anabHast
cucTeMa
IIsTnoannLHa"A cucTEMA




3ammTa 1a60paTOPHBIX
pabort
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OO0y4aromuiics B MOHOM Mepe pa3o0palicsi B MaTepraliax mo TeMe
JICKIUH IS CAMOCTOSATEIILHOTO U3y4YeHus. [IpoekTHOE ayJUTOpHOE
3aJlaHUE COJICPIKATEIBHO 110 XYI0KECTBEHHOMY CMBICITY, TTPABHIILHO
OTpakaeT MPOCKTHBIA MaTepuall KOHIENTYaIbHOTO TU3AH-TIPOCKTA.
TekcToBbIE KOMMEHTAPUHU HAMIHCAHBI C TPAMOTHBIM HCIIOIb30BaHHEM
po(eCcCUOHATBHON TEPMHUHOJIOTHH.

OOyuaromuiics pazoOpaics B MaTepraiax 1Mo TeMe JICKIHMH JJis
CaMOCTOATCIIBHOI'O U3YUCHUA, HO HC BCETAa 6])UI TOYCH B KOMMCHTApUAX
U JIOITYCTHIT PSIJI HETOYHOCTEH B IPUMEHIEMON TEPMHHOJIOTHH.
TekcToBbIe KOMMEHTAPHUH HAIKMCAHBI, HO HE BCET/Ia C KOPPEKTHBIM
UCIIOJIb30BaHUEM MPO(ECCHOHATIBHOM TEPMUHOIOTHH.

OOyuaromuiics ciadbo mpopadoTan MaTepuanax mo TeMe JICKIHMMA 115
CaMOCTOATEIBHOTO H3ydeHUsI. TEKCTOBbIC KOMMCHTApHH HE
WH()OPMATUBHBI U HEMPABUILHO OTPAKAIOT MAaTEPHAIIbI AU3aiH-
IIPOCKTA. TekcThl HanKMCaHbI C rpaMMaTUi4CCKUMHA OIHI/I6KaMI/I, B TOM
qKcyIe B 9aCTH MCIIOJIb30BaHUs PO(HeCCHOHATEHON JTEKCHKH 1
TEPMHUHOJIOTHH

OOy4aroIuiCs He BBITIOTHIII 3a1aHUs

Tect

«2» - paBHO nuiu menee 40%
«3» -41% - 64%

«4» - 65% - 84%

«5» - 85% - 100%

85% - 100%

65% - 84%
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41% - 64%

40% u menee 40%

Pemenne 3amau

OO0y4aromuiicss IeMOHCTPHPYET TPAMOTHOE peIlieHNe BCeX 3a1ad,
WCTIOJIb30BaHKe PABUIILHBIX METOJIOB PEIICHHUS TIPU HE3HAYNTEILHBIX
BBIYUCIUTEIBHBIX MTOTPEITHOCTAX (ApU(PMETHIECKUX OIHOKaX);

[IponemMoHCTpHUPOBaHO UCIIOIB30BaHHE MTPABUIIBHBIX METO/IOB TIPH
pelIeHuy 3a7a4 MNPy HATUYUHU CYIIECTBEHHBIX OMMUOOK B 1-2 U3 HUX;

OOy4aroIUiCs UCTIONB3YET BEPHBIC METO/IBI PELICHUS, HO ITPABUIIbHBIC
OTBETHI B OOJIBIIMHCTBE CITy4aeB (B TOM YHCIIE M3-32 apU(hMETHISCKAX
OIMO0K) OTCYTCTBYIOT;

OOyuaromuMcst UCTIOIB30BaHbl HEBEPHBIE METOJIBI PELICHUS,
OTCYTCTBYIOT BEpHBIE€ OTBETHI.

5.3. [IpoMexxyTouHas aTTecTalms:
d)opMa l'lpOMe)KyTO‘lHOﬁ Tunosbie KOHTPOJBbHBIC 3a/ITaHUS] U MHBIC MAaTCPHAJIbI
aTTeCTalnumn IJIA MTPOBEACHUSA HpOMe)K}’TO‘IHOﬁ aTrrecranmum:
S cemecTp
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DK3aMeH:
B yCcTHOU (hopme 1o Omieram

buner 1
1. OpenGL. OcHOBHBIE CBEJICHUS.
2. Monens ocBeleHus.
buer 2
BunnmMocTh 00BbEKTOB.
Hcnonbs3oBanue akkymysitopa
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5.4. Kputepuu, mkansl olleHUBaHUS IPOMEKYTOUHON aTTeCTAllMU YUeOHOM TUCUUIIITUHBL/ MOTYJIS:
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®DopmMa IPOMeKYTOYHOH
aTTecTaluu

HaumMmeHoBaHHE OLIEHOYHOTI'0
cpeacTBa

Kpurepum onneHuBaHus

IMxaabl oeHUBAHUA

100-6an1pbHAsI cHCTEMA IIaTudanabHas cucTemMa

DK3aMeH

OO0yyaromuiics:
- JEMOHCTPHUPYET 3HAHUS, OTIMYAIOIIUecs TIyOuHOH n

COZICPKATENIbHOCTBI0, JIa€T TIOJNHBIA  WCYEPIBIBAIOIIIHIA
OTBET, KaK Ha OCHOBHBIE BOIMPOCHI TEMBI, TaK M Ha
JIOTIOTHUTEIbHEIE;

—  CBOOOJIHO BJIaJIcCT HAYYHBIMU MIOHATUSIMHU, BEJICT TUAJIOT U
BCTYIIAET B HAYYHYIO JUCKYCCHIO;
- CIOCOOCH K MHTETpallMK 3HAHHUI 10 ONpPEICICHHON TeMe,

CTPYKTYpUPOBAaHHUIO 3allUTHl, K aHAJIU3y IOJOXKEHUH
CYLIECTBYIOIUX TEOPUH, HAYYHBIX IIKOJI, HAIPABICHUI IO
TEMBI ITPOEKTA;

- JIOTUYHO M JIOKA3aTeNIbHO PAaCKpPhIBAaeT HpoOiIeMy
KOHIIETITYaJIbHOTO JAM3aiH-TIPOEKTa OCBEIICHUS;

- CBO60}IHO BBITIOJIHACT MPAKTUYCCKUC 3aJaHNA MMOBBIIIICHHOM

CJI0HOCTH, MIpelyCMOTPEHHBIE MIPOrpamMMOoH,
JEMOHCTPHPYET CHUCTEMHYI0 pabOTy ¢ OCHOBHOM U
JIOTIOJIHUTENBHON JIUTEPATYPOH.
OTBeT HE COAEPKUT (AKTHUECKUX OIIMOOK M XapaKTepH3yeTcs
rIyOMHOM, TOTHOTOMN, YBEPEHHOCTHIO CYXKIICHHH, HIUTIOCTPUPYETCS Ha
TUTAHIIETE, B TOM YHCJIe U3 COOCTBEHHOW MPAKTHKH.
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OO0yyvaromuiics:

IIOKa3bIBACT JOCTATOYHOC 3HAHUC y‘Ie6HOF0 mMarcpuala, HO

JIOITyCKaeT HEeCYNIECTBEHHbIE (DAKTHUECKHUE OIIMOKH,
KOTOpBbIE CITI0COOEH UCTIPaBUTh CAMOCTOSTENBHO, Onaromapst
HaBOJAILEMY BOIIPOCY;

HEJIOCTATOYHO PACKPBITA TEMa MPOCKTA;
HEJIOCTATOYHO JIOTHYHO MOCTPOCHO M3JI0XKEHHE BOIIPOCa;

B IIOJIHOM Mepe MpeACTaBIeHO COJEpXaHUe IUIaHIIeTa U
IPEeoyCMOTPEHHbIE B MPOrpaMMe NPaKkTHYECKHUE 3aJaHus
CpelHel CIOXHOCTH, AaKTUBHO paboTaeT ¢ OCHOBHOM
JIUTEPATYpPOH,

JIEMOHCTPUPYET, B LIEJIOM, CUCTEMHBIH MOJXO0. K PEILICHHIO
MPAaKTUYECKUX 3324, K CAMOCTOSITEIIEHOMY MOTIOJTHEHHUIO U

0OHOBJICHHUIO 3HAHUH B X0/€ JalbHEHIIel yaeOHO0H paOoThI
U 1Ipo(eCcCUOHANBHON NeATeIbHOCTH.

B noxnane PacCKpbITO, B OCHOBHOM, COJACPIKAHUC IIPOCKTA, MMCIOTCA
HETOYHOCTHU IIPU OTBETEC HA AOIIOJITHUTEIBHBIE BOIIPOCHI.
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OO0yyvaromuiics:

IIOKa3bIBACT 3HAHUA (bparMeHTapHoro XapakKTepa, KOTOPbIC

OTJINYAIOTCS HOBEPXHOCTHOCTHIO " Masoi
COJePKATEIILHOCTBIO, JOMYCKaeT (aKTHYECKHe TIpyOble
OIIMOKH;

HE MOXXET 00OCHOBaTh IIPUHIIAIIBI KOHICIIIUN ITPOCKTa,

OOBSICHUTH  (haKTBI, HapyIIeHa JIOTHKA  HW3JI0)KEHHUS,
OTCYTCTBYET OCMBICJIEHHOCTE IPEICTABIIEMOTO
MaTepuanga, MPEACTABICHUA O MEKIPEIMETHBIX CBSI3IX
cia0kIe;

CITPaBJIICTCA C BBIIIOJTHEHHUEM HPOCKTHBIX SaﬂaHHﬁ,

MPeyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM C OCHOBHOM
JIUTEPATYPOH, pEKOMEHIOBAHHOM MPOrpaMMoi, AOMyCKaeT
MOTPEIIHOCTH U OIIMOKH MPU TEOPETHYECKUX OTBETaX U B
XO0JIe MPaKTUIECKOM pabOTHI.

OO0yyvaromuiicsi, 0OHapy>KWBAeT CYIIECTBEHHBIE TPOOENThl B 3HAHUIX
OCHOBHOTO y4yeOHOrO MaTepuana, MAOMYyCKaeT NPUHIWIHAILHEIC
OIMOKH B BBITIOJIHEHUH [TPEYCMOTPEHHBIX TPOTPAMMOM MPAKTHIECKHUX

3aIaHUN.

Ha Oonpmryto 4acTh JOTOJHUTENBHBIX BOIPOCOB IO COJEPIKAHHIO
dK3aMeHa 3aTPYIHSIETCS JaTh OTBET WM HE AT BEPHBIX OTBETOB.
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5.5. [TpumepHBIE TEMBI KYpCOBOIl pabOTHI

KypcoBas pabota He npeaycMoTpeHa

5.6. Cucrema OlIeHMBAHUS Pe3yIbTaTOB TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM

aTTeCTaIUH.

OreHka 1Mo JUCHHUIUIMHE BBICTABISETCS 00yUalomeMycs ¢ y4ETOM pe3yabTaToOB TeKyIIEH 1

HpOMeX(YTOqHOﬁ arrecranuu.

®DopMa KOHTPOJIA

100-6anabpHas cucTeMa

IIaTnoadnLHas cUCTEMA

Tekynuii KOHTPOIb:

Pazmennt Ne 1, 2

2-5

ITpomexxyTounas aTrecrauus -
3K3aMeH

3a4TeHO0, OTIAUIHO

3a4TeHo, XOpOoLIOo

3a4dTeHo, yIOBIETBOPUTEIHEHO
He 3auteHo,
HEYIOBJIETBOPUTEIHHO

[Tonmy4eHHBIH COBOKYIHBIN pe3yJIbTaT KOHBEPTUPYETCS B MATHOAIUIBHYIO CHCTEMY OIICHOK B

COOTBCTCTBHUHU C Ta6J'II/II_[CI711

100-0ananHas cucTeMa

NATHOANJIBLHASA CHCTEMA

9K3aM€EH, 3a49€T C OLIEHKOI/

3a4er
3a4TeHO (OTIMYHO)
3a4TE€HO
3a4TEHO (XOPOIII0)
3a4TeHO (YAOBIETBOPUTEIHHO)
HE 3a4TCHO
HEY/IOBJICTBOPHUTEIILHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Peanuzanuss mporpammbl

Cemyromux 00pa3oBaTeIbHBIX TEXHOJIOTHI

- [IPOEKTHAs AEATEIbHOCTD;
- TPYIIIOBBIE TUCKYCCHH;

npeaycMarpuBacT HUCIHOJB30BAHUC B IIPOLCCCC 06y‘-ICHI/IH

- IIOUCK U 06pa60T1<a I/IH(I)OpMaLII/II/I C UCITOJIb30BAHHUEM CETHU I/IHTepHCT;
- JUCTaHIIMOHHBIC O6paSOBaTeJ'H)HI)Ie TCXHOJIOTHH,
- HCIIOJIb30BAHUC HA 3aHATUAX BUACOMATCPUATIOB U HATJIAAHBIX IIOCOOUIA.

7. INPAKTHYECKAA ITIOAT'OTOBKA

[TpakTHyeckas MOArOTOBKA B paMKax y4eOHOW JUCIHUIUTMHBI Peaau3yeTcsl IpU MPOBEICHUN
NPAaKTHYECKUX 3aHATHH, CBA3aHHBIX C Oymymeidl mpodeccHOHANBHON NESATEIbHOCTBIO, a TaKXKe B
3aHATHAX JICKIIMOHHOTO THIIA, IOCKOJIBKY OHU MPEAYyCMaTPUBAIOT Nepeaady yueOHoH nHpopManun
00yyaromuMcsi, KoTopast Heo0X0MMa IS TOCJICAYIOIIETO BBIMOJIHEHUS TPAKTUYECKON PabOTHI.
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8. OPI'AHM3AIIA OBPA3OBATEJIBHOI'O ITPOIECCA I JIUIL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 310POBbsA

[Ipu oOydyeHMHM nHII C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS W HHBAIUJIOB
UCIOJNIB3YIOTCSl TOJXObI, CIIOCOOCTBYIOIIME CO3JaHMI0 Oe30apbepHOil 00pa3zoBaTeNIbHON Cpeabl:
TEXHOJOTUH Au(PEpeHINAId U HUHIUBUIYATHHOTO OO0y4YeHHS, TPUMEHEHHUE COOTBETCTBYIOIINX
METOJUK [0 paboTe ¢ UWHBAIMIAMHU, HCIOJIb30BAaHUE CPEACTB JUCTAHIIMOHHOTO OOIICHHUS,
MIPOBE/ICHUE JOTOJHUTEIbHBIX WHIMBUAYAIbHBIX KOHCYJIbTAIMA MO H3y4aeMbIM TEOPETHUYECKUM
BOIPOCaM U MPAKTHUECKUM 3aHATHUSAM, OKa3aHHE IMOMOIIU IPHU TMOATOTOBKE K MPOMEXKYTOUHOMN
aTTECTaIUU.

[Tpu HeobxommmocTu pabouasi mporpamMma JUCIUIUIMHBI MOXET OBITh afanTHpOBaHa JUIs
obecrnieueHns: 00pa30BaTEIHLHOTO MPOIIecca JTUIAM C OTPAaHNYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbS, B
TOM YHUCJIE U1 JUCTAHIIMOHHOTO O0Y4YEHHUS.

Y4eOHbIE W KOHTPOJBHO-U3MEPHUTEIIBHBIC MaTepuaabl TMPEACTABIAIOTCS B  (dopMmax,
JOCTYMHBIX JIJISl U3yYEHUS! CTYACHTaMU C 0COOBIMU 00pa30BaTEeIbHBIMU MOTPEOHOCTSIMU C YUETOM
HO30JIOTHYECKUX TPYII HHBAIUIOB:

s mOArOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHSATUHU, CTYIEHTaM C OTrpaHUYCHHBIMU
BO3MOKHOCTSIMHU 37I0POBBSI CpEHEE BpEMsl YBEIMYMBACTCS MO CPAaBHEHHUIO CO CPEAHUM BpPEMEHEM
MOJATOTOBKU OOBIYHOTO CTYACHTA.

JIJIst CTYIEHTOB C HHBAJIMTHOCTHIO MJIM C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBS (hopma
MIPOBEJICHUS TEKYIIEeH U MPOMEKYTOYHON aTTeCTAllMU YCTAHABIMBAETCS C YU€TOM UHIUBUYaTbHBIX
MCUXO0(PU3NUECKUX 0COOEHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
dbopmMe TeCTUPOBAHUS U T.I1.).

[IpomexxyTouHast aTTeCTalus MO JIUCIMILUIMHE MOXET MPOBOJUTHCS B HECKOJIBKO ATAIOB B
dbopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHHIO HM3YYEHHS OTAEIbHBIX TEeM IUCHUIUIHHBL. [Ipu
HEOOXOIUMOCTH CTYICHTY MPEIOCTaBISETCs JAOMOTHUTEIHHOE BpeMs IS MOATOTOBKM OTBETa HA
3a4eTe UM HK3aMEHe.

Jnst ocymiecTBiACHUST TPOLEAYP TEKYIIEro KOHTPOJS, YCIIEBAEMOCTH U MPOMEKYTOYHOU
aTTecTallid OOYyYaroUIMXcs CO3JAr0TCs, MpH Heo0XoauMocTd, (GOHIBI OIEHOYHBIX CPENCTB,
aJlanTUPOBAHHBIC JIJISl JIUI] C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 3/I0POBbsSI M TIO3BOJISIFOIINE OIEHUTD
JMOCTHIKEHHE MMM 3alUIAaHUPOBAHHBIX B OCHOBHOW 00Opa30BaTeNbHON MPOTpaMMe pe3yIbTaToOB
00ydyeHus: U ypoBeHb C(HOPMHPOBAHHOCTH BCEX KOMIIETEHIIMN, 3asBJIEHHBIX B 00pa30BaTEIHHOM
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUITVINHBI

MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOG obecreyeHne JAUCHUIIIIMHBL TIPpU O6y‘IeHI/II/I C HUCIIOJIB30BaHHUEM
TPAAULTUOHHBIX TEXHOJIOTUH O6y‘ICHI/I${.

HaumeHoBaHue y4eOHBIX AyANTOPHUIA, 1a0opaTopui,
MAaCTePCKUX, 0U0IHOTEK, CIIOPT3aJ10B, IOMelleHH
JJISl XpaHeHUs! ¥ NPOPUIAKTHYIECKOr0
00CcTy:KHBAHUS Y4e0OHOT0 000PYA0BAHUS H T.II.

OcHaLIeHHOCTh Y4eOHBIX ayANTOPHI, 1abopaTopuii,
MacTepCcKHX, 0M0JIMO0TeK, CHOPTHBHBIX 32J10B,
NOMeLIeHMH JJIsl XpaHeHusl 1 NPO(PUIAKTHIECKOro
o0cayKUBaHUs y4eOHOr0 000pPyAOBaHNS H T.II.

r. MockBa, yia. Manas Kany:xkckas, nom 1

AyaAuTOpUU JIA ITPOBEACHUA 3aHSATHI JICKIITMOHHOT'O
THIIA

KOMIUIEKT yaeOHOH Mebenw,

TEeXHUYECKUE CPEICTBA OOYUCHHUS, CITyKAIUe JUIs
MpeacTaBIeHus yueOHOH nHpopManuu O0IbLION
ayJUTOPHUH:

— HOYTOYK;

IPOEKTOP

ayJTUTOPYH JUIS TTPOBEICHUS 3aHATUH
CEMUHAPCKOTO THUIIa, TPYIIIIOBEIX U
WHIUBHYATBHBIX KOHCYIBTAIHH, TEKYIIETO

KOMIUIEKT y4eOHOoH Mebenn,




22

HaumeHoBaHUe y4eOHBIX ayAUTOPHUIA, JadopaTopuii,
MAacTepCKux, 0u0/IMO0TeK, CIIOPT3aJ10B, IOMelleHU I
JJISl XpaHeHHUs U NPOPUIAKTHYECKOT 0
00CTy:KUBAHUS Y1eOHOT0 000PyA0OBAHUSA U T.II.

OcHallleHHOCTh YYeOHBIX ayANTOPHi, 1adopaTopmii,
MAaCTEpPCKUX, 0M0JIMOTEK, CIOPTUBHBIX 327108,
NOMelleHMil VIS XpaHeHHUs] M PO(PUIAKTHYECKOr0
00Cay:KHBaHUSA y4e0HOr0 000pyA0BaHHS M T.IL.

KOHTPOJIA U IPOMEKYTOYHOM aTTECTAINH, TI0
MPAKTUYECKON MOJITOTOBKE, TPYIIIOBBIX U
VHAWBUTYAJILHBIX KOHCYJIbTAITHHA

TEeXHUYIECKHE CPEJICTBA OOyUCHUS, CITyXKAIIHE IS
MpeacTaBiIeHus yueOHOH nHPOopMauu OONbLION
ayJUTOPHUH:

— HOYTOYK;

— TPOEKTOP,

— DJKpaH

IoMemeHus 115 CaMOCTOSITEILHOI padoThI
o0yuaomuxces

OcCHaIIeHHOCTh MOMeNIeHNH JJIS CaMOCTOATEIbHOM
padoThl 00yUaIUXCs

YUTAJIBHBIA 3aJ1 OMOINOTEKH

— KOMIIBIOT€pHAaA TCXHHUKA,
TIOJKIIFOYCHHUEC K CCTH «I/IHTepHCT»

MaTepI/IaJ'IBHO—TeXHI/I‘leCKOG obecneyenne yqe6H0171 AUCHUITIIMHBI

npu oOyueHuu ¢

HCIIOJIb30BAHUEM BJICKTPOHHOI'O O6y‘-I€HI/I$I N JTUCTAaHIIMOHHBIX 06p2130BaT€J'IBHBIX TEXHOJIOTHIA.

Heo0xoanmoe o6opynoBanne ITapameTpnl

TexHuuyecKHue Tpeﬁol;amm

[lepconanbuselii kommeioTep/ | Be6-0payszep

Bepcus nporpamMmmHaOro odecrneyeHus He HIKE:

HOYTOYK/ILJIaHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, SAnpexc. bpaysep 19.3
MUKPOQOH, OnepanronHas cucteMa | Bepcus mporpaMMHOT0 00eCTICUeHUs He HIDKE:
JUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
aoctyn B ceTb MHTepHeT Beb-kamepa 640x480, 15 kagpos/c

Muxkpodon 000

JlnHaMuKu (KOJIOHKH WUIH | JTI0OBIe

HAYITHUKH)

Cetb (MHTEpHET)

[ToctosinHas ckopocth He MeHee 192 kbut/c

obecrieuenue
3JIEMEHTOB

TexHomornueckoe
HUCIIOJIB30BaHUEM
YHUBEPCUTETA.

peanusanuu
JJIEKTPOHHOU

OpOrpaMMbl  OCYLIECTBIISIETCA €
MH(POPMAIMOHHO-00pa30BaTeNbHON  cpelbl
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10. YYEBHO-METOANWYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE YYEBHOH JAUCHUIIVIMHBI/YYEBHOI'O
MOAYJs
Bua w3nanus Anpec caiita 9bC KoanuecTBo
Ne Ton HMJIM JJIEKTPOHHOI'0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U31aHUA (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3IAHHA (3anonnsemcs 0na uz0anuii 6 OubanoTexe
) INEKMPOHHOM 8UOE) Yuupepcurera
10.1 OcHOBHast IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIEC W3IaHUS|DIECKTPOHHBIN KATAJIOT MO CChUIKE
1 B. V. KopHees, /1. I. | Mpor pamwipoBaHue T padmKu yuyebHoe MbckBa : ¢OPYM: 2019
larapwuHa, M B. Ha C++. Teopua u npunvepsl nocobwue VHIPA-M
KopHeeBa
2 KonecHuyeHKko MH}eHepHaa 1 KOMIbKT epHas YyebHoe Bonor aa:MHdpa- 2018
H.M, YepHsiesa H.H. | rpadmKka nocobue Wy eHepwun,
3 M. C. Uhakos, KO JI. | OcHOBbI KOMIbIX €PHOM YyebHoe KpacHospcK : Cnb. 2014
H®iakos, M B. I padmKm nocobwue depep. yH-T,
Lhakosa
TkaueHko .U Komibikar epHasn 1 padviKa YyebHoe Tar aHpor : loxbi 2016
4 nocobwue depepanbHbM
yHUBEpCUTEeT
10.2 JononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIC U3IaHUS
1 I'oncanec P., Bync | Lludposas o6paboTka VYuebHoe M, I'oncanec
P. n300paKeHNH nocobue P., Byac P.

10.3 MeToauueckre Marepraisl (yKa3aHHs, peKOMEHAANNH 10

OCBOEHHIO AUCUUIUIMHEI (MOIyJisi) aBTopoB PI'Y um. A. H.

Koceiruna)

1

bopzynos I'. H.

KoHCIIEKT NeKInii 1o
muctumuinHe « KoMmbroTepHas
00paboTKa H300paKeHHID»
pasznen «CrenuanbHbIe

GUIBTPBD)

YuyeOHUK

M., MI'TY

2010



http://biblio.kosygin-rgu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108
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11. NHOOPMAILIMOHHOE OBECIIEYEHHME YYEBHOI'O TIPOLIECCA

1.1.  Pecypchl 31eKTpOHHOM OMOIHOTEeKH, HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI
1 poeccroHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

l. OBC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4YHO-U3JaTe’abcKkoro nentpa «Muppa-M»
http://znanium.com/

3. Onekrponnsie m3aanus «PI'Y um. A.H. Koceirnaa» Ha mmargopme 9bC «Znanium.comy
http://znanium.com/

4. 9bC «MUBUC» http://dlib.eastview.com/

IIpodeccnonanbHbie 6a3bl JAHHBIX, MHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

l. Scopus https://www.scopus.com (MeXIyHApOJIHAs yHUBEpCAJIbHAs pedeparuBHas Oa3a
JTaHHBIX, WHACKCHpyIoIas ©Ooxee 21 ThIC. HAUMCHOBAHMHA HAYyYHO-TEXHHYCCKHX,

TYMaHHUTApHBIX U MEIUIIMHCKHUX KYPHAJIOB, MaTepHaioB KoH(pepeHuuid npumepro 5000
MEXTyHAPOIHBIX U3aTEIbCTB);

2. Hayunas snextponnas Oubnuoreka eLIBRARY.RU https://elibrary.ru  (kpynHenmmit
POCCHICKMI WH(POPMALMOHHBIA TOPTad B 00JAaCTH HAyKH, TEXHOJOTHH, MEIUIMHBI U
o0Opa3oBaHus),

1.2. [lepeyeHs mporpaMMHOT0 0OECTICUEHUS

PexBU3NTHI NOATBEPKIAOIIETO

Neni/m | [IporpammHoe oGecrieueHune
AokymeHTa/ CBO0OAHO pacnpocTpaHgeMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray mys 3Ds Max koHTpakT Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
https://www.scopus.com/
https://elibrary.ru/
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JIUCT YUETA OBHOBJIEHUUM PABOYEM [TIPOI'PAMMbBbI YYEBHOM
JTUCHHUIIIMHBI/MOYJISI

B paGouyro mporpamMMmy yueOHOM AUCHIUILIIHHBI/MOTYJISI BHECCHBI N3MCHEHHSI/OOHOBIICHUS U
YTBEpPXKACHBI Ha 3acelaHuu KadeIphl:

Ne roj XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKO0JIA
00HOBJICHHA ¢ yKa3aHueM pasjeJia H 1aTa 3aceJaHusl
PII Kadeapbl




