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1. Mecrto ¥ Heau JUCHUILINHBI B cTpykType OITOIT

Juctmmmna «Kommnbsrotepuas rpaduka» (b1.5.25) npennasnavena mis cryaeHToB 4 Kypca
OakanaBpuata (7 cemecrtp), oOywarommxcs no HampaieHuro 02.03.02 @ynpameHTanbHas
uH(popMaTUKa U MH(POPMAIIMOHHBIE TEXHOJOIMU» OTHOCUTCS K 00S3aTelbHBIM JUCHUILUIMHAM
6a3zoBoit yactu OIIOII. OGecneunBaeT MOAroTOBKY 0a30BOro YpoBHS 00OIeNIpodhecCHHATBHBIX
komrereHnmii OIIK-3 u OIIK-2. TpymoeMKOCTh IHUCHUIUIMHBI COCTaBJISIET 4 3a4eTHbBIC
€IMHHIIBI.

CTyneHTbl K MOMEHTY OCBOEHHS TUCHUIUTMHBI «KoMmbloTepHas rpaduka» JO0JKHBI OBITH
O3HAKOMJICHBI C OCHOBHBIMH TEOPETHYECKHMMH TOHSATUSMHU W TMPUKIAJTHBIMU 3HAHUSIMH,
MOJIyUEHHBIMH B paMKax H3y4eHHUs AHUCLUUIUIMH. «Anredpa u reomeTpus», <«JluckperHas
matematuka», <dHpopmaruka», <«S3pIkM  mporpaMMupoBaHusi». [Ipu  BBIIOJHEHUU
MPAKTUYECKHUX 3aJlaHuil He0OXOIUMO BIIaJIeHHE METOAaMM MpPOTrpaMMHUpOBaHuUs Ha s3bike C++,
xKenatesbHo —Ha C#.

HeasasMu ocBOEHUs AUCHUILINHBI ABJISIOTCS
* OsnazcHUE MOHATHIMHU, METOJJAMH U aJlTOPUTMAMH B 00JIacTH 3HaHUH «KoMIbloTepHas
rpaduka».

* OcBoeHHE COBPEMEHHBIX TEXHOJIOIMI HHKEHEPHOH rpaduku u rpadpuueckux AP, Takux
kak GDI+ (MS .NET Framework), OpenGL.

2. Tlnanupyemble pe3yJibTATHI 00yYeHHs M0 TUCIHILTHHE COOTHECEHHbIE C
MJIAHHPYEMbIMH Pe3yJIbTATAMH 0CBOEHHsI 00Pa30BaTeILHOI MPOrPpaMMBbI
(KoMIeTeHUHAMHU BHINMYCKHHUKOB)

Ilnanupyemblie pe3yabTaTbl 00y4eHUs MO
AUCHHUIIHHE (MOAYJII0), XapaKTePH3yIOIIHe ITAbI
¢dopmupoBaHus KOMIIETEH NI

®opmupyemMble KOMIIETEHIIUH

3HaTh:

31(OI1K-3) TeopeTuueckrue OCHOBBI HHXCHEPHOMH
rpad UKy, OCHOBHBIE METO/IbI, aITOPUTMBI, 0a30BbIC
CTPYKTYPHI IaHHBIX, CPEACTBA MPOTPAMMHPOBAHUS
3a/1a4 MHKEHEPHOU rpaduKH.

YMeTn.

OIIK-3 (3aBepruaromuii yrarm)

CriocoO6HOCTD K pa3paboTke
QITOPUTMUYECKUX U
[IPOTrPaMMHBIX PEIICHUH B
00J1aCTH CUCTEMHOTO U

MPHUKJIATHOTO VY1(OIIK-3) pa3pabarbiBaTh MaTEMaTHIECKHE MOJCITH U
IIpOrpaMMHUpOBaHNA, QITOPUTMBI JUIS PEUICHHUS 3a7jad HH)KEHEPHOU TpaduKH;
MaTeMaTUYECKUX, Y 2(OITK-3) ucroab30BaTh JOMOJHUTEIBHBIC TAKETHI,

WH()OPMAITMOHHBIX U
UMUTAIIMOHHBIX MOJIETIEH,

cpeacTBa M OMOTMOTEKN MHKEHEPHOU TpauKH MpH
pOrpaMMHUPOBAHHH,

CO3IaHHIO HH(POPMAIIMOHHBIX
PECYPCOB IIIOOANBHBIX CETEH,
00pa3oBaTebHOTO KOHTECHTA,
MPUKIAIHBIX 033 TaHHBIX,
TECTOB U CPEJICTB TCCTHPOBAHUS
CUCTEM U CPEJICTB Ha
COOTBETCTBHUE CTAHJAPTaM U
NCXOIHBIM Tpe6OBaHI/I$IM

Baaners.

B1(OITK-3) HaBbIkaMu pabOTHI C CHCTEMHBIM U
NPUKIIAJAHBIM 00ecrieueHHeM HH)XKEHEPHOU rpaduKku 1
pelIeHus 3a1a4 MaTeMaTHIeCKOTO MOJICTTHPOBAHUS B
CBOECH MPeAMETHO# 001aCTH, a TAK)KE COBPEMEHHBIM
MIPOrpaMMHBIM 00eCIIedeHHEeM HHKEHEPHOU rpaduKu




OIIK-2 (3aBepiaroniuii 3Tar) 3HATH!
31(OI1K-3) MeTobl HAYYHOU BU3YyaJIN3alliH,

Cnoco6GHOCTh IPUMEHSTE B OCHOBAHHBIC HA aHAINW3¢ U MHTCPIPETAIlMd HAYYHBIX
npodeccuoHanbHOM JAHHBIX.

JIEeATEIbHOCTA COBPEMEHHEBIE YmMmern:

SI3BIKK TIPOTPaMMHUPOBaHUS U VY1(OITK-3) ucrosib30BaTh METOIbI HHKEHEPHOU
SI3BIKH 0a3 TaHHBIX, rpa(bI/IKI/I u Haquoﬁ BU3yalIn3aluH AJIs1 PCIICHUS
METOJIOJIOTHH CHCTEMHOM Hay4YHO-HUCCJICAOBATEILCKUX U MPHUKIIAAHBIX 3a/1a4.
WHXXCHEPHH, CUCTCMBI Baanern:

aBTOMAaTHU3aLMH B1(OIIK-3) HaBbIKaMH pEIICHUS IPAKTHYECKUX 3a1a4
IIPOCKTUPOBAHHMS, JIICKTPOHHBIC | 0OpabOTKH N300paKEHUI U TPEXMEPHBIX TAHHBIX
OMOIMOTEKH U KOJUIEKLIHH, Hay4HBIX HCCIEIOBaHUM.

CeTeBBIE TEXHOIOTHH,
OMOJIMOTEKH U ITAKEThI
porpaMM, COBpEMEHHbBIS
npodecCHOHANIbHBIC CTAaHAAPTHI
UH(OPMAIIMOHHBIX TEXHOJIOTUI

3. CTpykrypa M conep:kaHue TMCHUIIMHBI «<KoMnbloTepHas rpadpuka»

TpymoeMKOCTh MUCHMIUIMHBI COCTaBiIsieT 4 3a4yeTHbIC €IUHMIBI, Bcero 144 daca, u3
KOTOPBIX 66 4acoB COCTaBIsET KOHTAKTHAsE paboTa o0ydvaronierocs ¢ npenojasarenem (32 yacos
3aHATUS JIGKIIMOHHOTO THWIA, 32 dYaca 3aHsATHA JjJabopaTopHOro THHa, 2 — KOHTPOJIb
CaMOCTOSTENIbHOM paboThl), 33 yaca COCTABISCT CaMOCTOsITeNbHAsT pabora oOydatomierocs, 45
4acoB OTBEJICHO Ha KOHTPOJIb.

CopaeprkaHue TUCIIMILINHBL
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Brenenne. KomnbrorepHas
rpaduka B H”HGOPMAIIMOHHBIX 2 1 0 1 1
cUcTeMax
Teopus usera. LIBeT u iBETOBBIE
pus useta. et u 4 1 2 3 1
MOJIEIH
[TpuHLIMIIBI TPOTPAMMHUPOBAHUS
2drpaduku u rpahuIecKOro MH- 3 0 2 2 1
tepdeiica moap30BaTENS
O6paboTka n300pakeHuH, 10 4 5 6 4
(HUIBTPHI
[Tapamerpuyeckue mo-
JMHOMHUAJIbHBIE KPUBBIE U 6 2 0 2 4
MOBEPXHOCTH
ba3oBbIe pacTpoBbIE AITOPUTMBI 4 2 0 2 2




OcCHOBHBIE aNrOPUTMBI 6 ) 0 2 4
BBIYHCIIUTEIIBHON T€OMETPHH
®pakransl. MeToa cuctem 4 0 0 0 4
WTEPATUBHBIX (YHKIMH
Koopaunarssiii Mmeton B
KOMITHIOTEPHOU U MH)KEHEPHOU 5 2 2 4 1
rpaduke

I'paduueckuii 30-koHBElEp U
CHHTE3 H300paKeHUH
MeToapl TEKCTYPUPOBaHUS

ba3zoBbie nporpamMMmHbIe CpeACTBa
3D-rpaduxu. OpenGl

MeTobl 1 aNrOpUTMBbI
TPEXMEPHOU TpaPUKH.

Peanuctrunast Bu3yanusanus 3d- 10 2 8 10 0
ClieH

VY namenue HEBUIUMEBIX
syieMeHTOB. Tenn. OnTuMusanus 4 2 2 4 0
BBIYHCIIEHUH
[eitnepsr B 30-rpaduxe 7 2
Meroasl MOAEIUPOBAHNUS
MPUPOIHBIX OOBEKTOB U SIBICHUHN 6 2
C MPUMEHEHUEM HICHAEPOB
Hayunast Bu3yaau3anus 16 8
B 1.4. Tekymmii KOHTPOJIb 2
[IpomexxyTouHas aTTecTanus —3K3aMeH
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4. Oobpa3oBaTe/ibHbIE TEXHOJIOTHHA

Hcmonp3yroTcsi akTUBHBIE W WHTEPAKTHBHBIC 00pa30BaTeNbHBIC TEXHOJIOTUU B (opme
JeKIMHA U MpaKkTHUecKux 3aHATuil. [IpakTuyeckue 3aHATUA - ogHa U3 HopM ydyeOHOTro 3aHATHS,
HalpaBJeHHAs HA Pa3BUTHE CaMOCTOSTEIBHOCTH OOYYaIOUIMXCSl M NMPHOOPETeHHE YMEHWH M
HaBBIKOB. J[aHHBIE yyeOHBbIC 3aHATHUS YIIIYOJSIOT, pacIIUpSIOT, ACTATU3UPYIOT MOJyYCHHbIE Ha
JeKnuu 3HaHus. [IpakTHdeckoe 3aHATHE MPEIIOIAracT BHIIOIHEHHE CTYACHTAMH 0 33aJJaHUI0 U
[0/l PYKOBOJICTBOM IIperojiaBaTeiell HECKOIBKUX JOMAIIHUX MPaKTHYeCKUX padboT. B pamkax
IPAaKTUYECKUX  3aHATUH  M3y4yalOTCd  CHUHTAKCHCHI  S3BIKOB,  INPUMEHSAEMBIX  JUIA
IpOTpaMMHUPOBAHUS 3aJau MHXEHEPHOH rpaduku, nu3ydarorcs Takxe oubnuoreku anst 2D u 3D
BU3yalIM3allil, CO CTYACHTaMH OOCYKAAIOTCS BO3MOXHBIE CIIOCOOBI PpEIIEHUS] TUIIOBBIX
y4eOHBbIX 3a7a4, MPOBOJUTCS UX CpPaBHUTEIbHBIN aHanu3. OCHOBHOE BHHUMAaHHE YJENsAETCS
Pa3BUTHIO y CTYJEHTOB HABBIKOB MPOrPAMMUPOBAHMS U OTJIAAKH, B TOM YHUCIIE MPUIIOKEHUHN 115
rpadu4ecKux IMpOIECCOPOB, OOCYXKNAIOTCS TUIMUYHBIC OUIMOKH, METOJbl MX OOHAPYKEHHUS H
YCTpPaHEHUs, IPOBEPSIOTCSA MPOTrPaMMBbl CTYACHTOB, U3ydaeTcs TEKYIIMH Iporpecc B 00y4eHUH.
CamocrosTenbHas paboTa CTyJEHTOB B XO/€ BCETO y4eOHOro rojia MpeAroaracT BbIIIOJHEHUE
psna npakThdeckux 3azaHuil. [Ipu 3TOM B KaKIOM 3aJaHUU CTYIEHTHI NMPOXOIAT BECh MYTh,
HauuHas OT NOCTAaHOBKU y4eOHOM 3a/1a4uM 10 cayyl MpenoJaBaTeiio padoTaromeil mporpaMMsl U
OTBETOB Ha BOINPOCHl MpenojAaBareNs. YCHEIIHas cAada MpPaKTUYEeCKUX pPaboT sBIsAeTCS
OCHOBHBIM KPUTEPUEM IIPH IMOCTAHOBKE 3K3aMEHa 10 AUCIUIINHE.

5. Y4eOHO-MeTOANYECKOE O0ecTIeyeHHe CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS
5.1. Buabl camocTosiTeIbHOM PadoThI CTYAEHTOB

CamocrosiTennbHass paboTa CTyAeHTa MPU HW3YYEHWH IUCHUTLIMHBI «KommbroTepHas
rpaduka» BKJIIOYAET BBHIMOJTHCHHE JOMAIIHUX TMPAKTUYSCKUX 3aJaHHil, TOJITOTOBKY K
TECTUPOBAHUIO M COOECEIOBAHUIO HA DK3aMEHE.

TeMbl JOMAITHUX MPAKTUYECKUX 3aJaHUMN!



1) «lIBeToBbIc MOenn». [Ipeobpa3oBanme nzoodpaxenus uz moaean RGBs HSV

2) «ObpaboTka n300pakeHuii». Peaqusarys TOYCUHBIX ¥ MATPUYHBIX (DUIBTPOB,
UHCTPYMEHTOB MaTeMaTHYECKOH MOP(OIOTHH.

3) «MonenupoBaHue U BU3yaIM3allksl TPEXMEPHBIX MOJMTOHATBHBIX CIIEH C TIOMOIIIBIO
OpenGL.TekcTypupoBaHue IPOCTHIX 00BEKTOB»

4) «TpaccupoBKa JTydeii»

5.2.00pa3oBaTejibHbIEe MATEPHAJIBI IJISI CAMOCTOSITEILHOI PaGoThI CTY/IEHTOB

JlutepaTypa I CaMOCTOSITEILHOTO H3y4eHUs TIPEICTaBlIeHa B TTyHKTE /.
CamocTosiTenpHast paboTa MOKET IPOUCXOINTHh KaK B YMTAILHOM 3aJie OMOIIMOTEKH, TaK
Y B JIOMAIIHUX yCJIOBHSIX.

6. DoH/1 OLIECHOYHBIX CPEACTB IJIfl MIPOMEKYTOYHOM aTTeCTAMU MO JUCIHUIINHE,
BKJIFOYAOIUI:
6.1. [IlepeyeHb KoOMIeETEHIMIi BBLIMYCKHMKOB 00pa3oBaTebHOH NPOrpaMMmel

yKa3aHHeM pe3yJbTaToB o0ydeHHsi (3HAHHWI, YMeHMil, BJIaJeHHIii), XapaKTepHU3yIOUIUX

C

dTanbl WX (opMUpPOBaHHUS, ONMHCAHME TOKa3aTejieili W KPUTepUEeB OlEHUBAHUS
komneteHuuii OIIK-3 u OIIK-2 Ha pa3Jau4HbIX 3Tanax ux (POpMUPOBAHMS.
Kapma xomnemenyuti 0na oyenusanus ymenuii U HagblKos
Kpurepuu onieHnBanus (IeCKpUNTOPbI)
Nuaukaropsl «HeynoBe- |
KOMIETCHIMHU | cn10x0» TBOpH- YAOBJIETBOP «X0pOIIO» «OtICHB «oTangno» | MPEBOCXOIH
TEeARHO» HUTEJIbHO» Xopouro» o»
VMenust OTCYTCT- |HAJIMYUE |CIIOCO0- crnocod-  [crocob-  |crmoco0- Croco0-
V1(OIIK- BYET CIO- |TPYObIX  |[HOCTb pe- |HOCTb PC- |HOCTb pe- |[HOCTb pe- |HOCTb pe-
3)Y2(OIIK-3) COOHOCTL |OomMOOK  |mIeHus oc- |[HUECHHA [IEHHS IIEHUS LICHUA
Y1(OIIK-3) pemeHus |npu pe-  |[HOBHBIX  |BCCX CTaH" \peex crap- |crammapr- |CT@HAAPT-
CTAaHAApT- |[ICHUH CTaHIapT- élfggfx NApTHBIX  |HBIX U He- Ebgﬂi)aé[_aq
HBIX 33/1a4 \CTAHAAPT- (HBIX 3374 |l - (33739 0e3 [KOTOPBIX [, o Kpyra
HBIX 33/1a4 |C HETPY-  |reppmpvu |OWIMOOK M |HeCTaH- HecTaH-
ObIMU norperHo- |TOTPEIIHO- |TAPTHBIX | 1anTHpIX
OIIMOKAMH |cTsiMMU cTen 3amay 3aa4
HaBbiku MOJIHOE  |OTCYTCT- |HAJW4YME |HaJM4YWe |HAJM4Yhe |HAIW4Yue |HaJu4ue
B1(OIIK-3) OTCYTCT- |BHE psAla |MHUHU- OOJIBIITUH- |BCEX OC- BCEX Ha-  [BCEX Ha-
B1(OIIK-2) BH€ HaBbl- [BAXKHEW- |MaJIbHO CTBa OC-  |HOBHBIX BBIKOB, BBIKOB,
KOB, IIpe- |IIMX Ha- |HE0O0XO-  |HOBHBIX  |HABBIKOB, [[IpOJe- npoJe-
IyCMOT-  |BBIKOB, JTUMOTO HaBBIKOB, |[IpoJie- MOHCTPH- |MOHCTpHU-
PEHHBIX  |Ipemy- MHO>KECTBA |[Ipo/ie- MOHCTpPHU- |pOBaHHOE B [pOBAaHHOE B
KOMIIETEH- [CMOTPEH- |HaBBIKOB |MOHCTpPHU- |pOBaHHBIX |CTaH- CTaHJIapTH
nuen HBIX JIaH- POBaHHOE B |B CTaH- JapTHBIX  |BIX U He-
HOM CTaH- JApTHBIX  |CUTyalMsX [CTaHIapTH
KOMIIETEeH JApTHBIX  |CUTYyalMsX BIX CUTYa-
e CUTYaIUsSIX LUSX
31(OIIK-3) MOJIHOE OTCYTCT- |HAJIN4HUC HAJIMYUEC  |HAJIMYHE HaJIn4yue Haltnyue
31(0I1K-2) oTcyTcT-  [BHC PAfA  |MuHH- OoMnbIINH- |pcex oc-  |Beex BCCX
BUE BaXXHCU-  \manpHO CTBa OC- HOBHBIX 3HAHUH, SHaHWH,
3HaHwmii, |WHX HeoOxo-  |HOBHBIX lspapmii,  |mpome- 1IpoJec-
npey- SHAHUH, |y o0 SHAHMH, |05 moHcTpy- MOHCTHPO-
cmorpen- [PEAY" IyvHoxkectsa [LPOAC MOHCTPH- |pOBaHHOE B |PoiHOC B
CMOTpEH- 2 MOHCTpH- CTaH-
HBIX KOM- |gpry jrap.  [3HAHHIH poBanHoe B|POBAHHBIX |CTAHMAPTH | 1oy
NETEHIHEHN |10 CTaH- B CTaH- BIX CUTYa- |gecran-
KOMIIETCH JapTHeIX  (HAapTHBIX | UAX JapTHBIX
e CUTYyalMsIX |CUTYalUsX CUTYalMIX
bammel, % 0-3C 3C-5C 5C-7C 7C-80 8C-9C 90-98 98-10C
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6.2. OnwucaHue IIKaJI OLEHUBAHUA

Jlns  OllEHWBaHUS pE3YJbTATOB YUEOHOH JEATEIIBHOCTH CTYACHTOB TIPU HW3YyUCHHH
TUCIUIUINHBL «KoMIbroTepHas rpaduka» HCHOIb3yeTcsl OaIbHas CUCTEMa OIICHKU Y4eOHOM
paboter cryaentoB (m. 6.1). ITo pesynbpraTaM HTOrOBOM aTTECTAIMU MPOCTABJISIIOTCS OICHKH
«UI0X0»,  <HEYJOBIECTBOPUTEIBHO», «yJOBIECTBOPUTEIBHO», <XOPOILO», <OUYEHb XOPOIIO»,
COTIIMIHO», GIPEBOCXOTHO».

PesynpraTel paboThl CTYACHTOB OLIEHUBAIOTCS HENPEpPBIBHO B xoj1e cemectpa. [Ipu sTom
ornenka chopmupoBanHocTd kommeTeHIud OIIK-3 u OIIK-2 B Wactm «ymMeTb» U «BIIAJIETH»
OIICHUBAETCS IO pe3yJbTaTaM BBIMIOJHEHUS MPAKTUYECKUX 3alaHuil. B cemecTpe CTyneHT
JIOJDKEH BBIMOJIHUTh HE MEHEE TPeX MPAaKTHYSCKHX 3alaHhid W TPOWTH cOOEce0OBaHUE I10
npojenanHoi pabdore. Onenka chopmupoBanHocTr kommereHmi OIIK-3 u OIIK-2 B wactu
«GHATBH>» OIPENIENICTCS B Pe3yJIbTaTe coOeceIOBaHMs 10 3apaHee OrOTOBICHHBIM BOIIPOCaM K
sk3ameny. Tekymuii kKoHTpob ¢popmupoBanus komnereHud OITK-3 n OIIK-2 B yacTu «3HaTH»
MIPOBOJUTCS C TIOMOIIBIO TECTHPOBAHUS

6.3. Kpurepuu u npoueaypbl OLEHHBAHUSI Pe3yJIbTATOB O0y4YeHHUS] MO IMCUMILIMHE
(MoayI0), XapaKTepU3YIOLINX 3TaNbl (JOPMUPOBAHUS KOMIETEHIIN

JIi1st OLleHUBaHUS Pe3yIbTaTOB O0yYEHHsS B BHJIC 3HAHUI MCIOIB3YIOTCS CIIEYIOIINE MPOLETypPhI
U TCXHOJIOTUH.

- TECTUPOBAHHE;

- UHAUBUyalbHOE coOece0BaHuE,;

- YCTHBIC U IUCHMEHHBIE OTBETHI Ha BOIIPOCHI.

Jnist oleHMBaHMS Pe3yIbTaTOB 0OyUEHHs B BUJE YMCHUN U BJIAJCHUN HCIIOIB3YIOTCS
CIIEYIOIIHE IPOLEAYPBI U TEXHOJIOTHH:

- TMPaKTHYECKUE 33/1aHUsl, BKIIOYAIOUINE ITOCTAHOBKY OJHOM CIIOXKHOW yuyeOHOH 3a1a4yu B BHUE
KpaTkoil (OpMyJIMPOBKHM AECUCTBUIl, KOTOPHIE CIEQyeT BBIIOJIHWUTH, U OINUCAHMs DPE3yNbTaTa,
KOTOPBIN HYKHO ITOJIYYUTb.

- UHAMBUyallbHOE coOeceloBaHME 0 Pe3ysbTaTaM MPAKTUYECKOTrO 3aaHus

6.4. TunoBble KOHTPOJbHbIE 33/IaHUSl MM HHbIe MaTepUaJbl, He00OXOAUMBbIE JIf
OLIEHKHU Pe3yJIbTATOB 00yYeHHUs, XaPAKTEPHU3YIOIIMX 3TANbl ()OPMHUPOBAHUSA KOMIIETEHIUI
U (MJIM) VIS KTOTOBOT0 KOHTPOJIsi CGOPMHPOBAHHOCTH KOMIIETEHIIUH.

Jis  oueHMBaHMSA TEKYIIMX pe3yJabTaToB OOyueHUs B BHUJIEC 3HAHUH MPOBOISATCS
TecTUpoBaHusA 1o TemaMm «leopus mBeta W oOpaborka uzoOpaxkenmit», «.NET GDIl+» u
«Anroput™m TpaccupoBku ydeir» mo 20 Bonpocos Ha 30 MUHYT.

Hroroseiii Tect coctout n3 30 BompocoB Ha 30 MUHYT U COAEPKUT B ceOe BOMPOCHI U3
BCEX TPEX TeM, BEIOMpaeMble CllydaifHbIM 00pa3oM U3 OaHKa BOIPOCOB.

[TpuMepHBIi CIHCOK KOHTPOJIbHBIX BOIIPOCOB BapHaHTa UTOTOBOIO TECTa ISl TPOBEACHUS
TECTUPOBAHUS ISl OLICHUBAHUS pe3ynbTaroB oOyueHus B Bujae 3Hanumii 31(OITK-3, OIIK-2)
dopmupoBanust OIIK-3, OIIK-2. IlpuBenmeHbl BapwaHThl OTBETOB, IPABHJIBHBIA BapUaHT
OTMEYEH 3HAKOM «+>»

1. Tum —oauHOYHBINA BBHIOOP.
Bocnpusitre 1Bera riiazom 4eaoBeka 00eCeunBaOT CrICIUATbHBIE KISTKH
. KOJIOOUKH
. MAJIOYKHU
. HEHUPOHBI



2. Tun — OIMHOYHBIN BBIOOD.
3amaua: XenTeiif mpu 6e0M CBETE JTUCT OyMaru OCBETHIIM CHHUM I1BeToM. Kakoii mBeTa jmcra
MBI [IPH 3TOM YBUUM?

J Cunnit

. 3eJIeHbIi

. Kpachbpiii

. benwrit

. UYepHslit

. ManuaoBbIN

3. Tumn — oxuHOYHBIN BBIOOD.
3amgaua: JKentelit mpu 6eToM CBETE JIMCT OyMard OCBETHIN MaIHHOBBIM IiBeToM (Magenta).
Kakoif niBeTa nrcTa MbI IPH 3TOM YBUIUM?

J Cunnit

. benwrit

. UYepHslit

. ManuHoBEIN

4. Tun — OIWHOYHBIN BBIOOP.
Kaxk massiBarorcs 1iBera B useroBo moaenu CIE XYZ?

b HaCBIIICHHBIC

b MNEPCHACBIIIICHHLIC
b JJIOMUHAHTHBIC

b JOITIOJITHUTCIIbHBIC

5. Twum Bompoca: BBO/I 3HAYCHHS
Jus monenu CIE XYZ xoopaunartst X,y paBHbl: X=0.2, y=0.5Yewmy paBHo 27
Bepnoe 3HaueHue: z=

6. Twum Bompoca: BBO/I 3HAYCHHS
3anummre pasioxeHue JoMuHaHTHOCTH L o 6a3ucy RGB co 3nauenusimMu ko3¢ pUIMeHTos,
3a/IaHHBIMH C TOYHOCTBIO JI0 OJTHOTO JAECSITUYHOTO 3HaKa, (Harmpumep,
L=0.9R+0.9G+0.9B).
BepHoe 3Hauenne: L=
7. Tun Bompoca: OAMHOYHBIN BBIOOD
Ha3zoBure Mozenb peKOMEHJOBAHHYIO ISl JIMHEAPU3aLUU NIPEICTABICHHUS CBETA OT UCTOUYHUKOB.
. HSB

o HLS

. L*a*b*
° L*c*d*
° L*u*v*

8. Twum Bompoca: O JMHOYHBIN BEIOOP
HazoBute MO pEeKOMEHIOBaHHYIO IS JIMHEAPU3ALIUH MIPEJICTABICHUS OTPAKEHHOTO CBETA.

. HSB

. HLS

° L*a*b*
. L*c*d*
. L*u*v*

9. Tum Bompoca: MHOKECTBEHHBIN BBIOOD.
B kakux Mojensx oCBEUIeHUS 7Sl BEBIYUCICHUS 1[BETA UCTIOIb3YETCS MHTEPIOISAIS ?
. Mogens ['ypo.
o Mopens onra.
. Mopnens JlambGepra.



10. Tun Bompoca: MHOKECTBEHHBIH BHIOOP.
YT10OBI BBIYUCIUTH YrOJI MPEITOMICHHOTO JIyda, HEOOXOJMMO 3HATh.

U HMHTEHCHBHOCTD MaIatOIIEro Jy4a.
o Yron nagaroiero jgyya.

. Yroa oTpaskeHHOr o J1yya.

. Koaddurmentsr npenomiieHus.

11.Tun Bompoca: OJUHOYHBIN BBIOOD.
Uewm oTiiuaeTcs uaeanbHOE IpeaoMiieHue oT auddy3Horo:
. WneanpHoe npenomieHne co3aaet 0osee npaBaonogo0Hy0 KapTUHY.
. B nuddy3znom npenomieHnu 1ydu pacXoAsSTcs B pa3HbIE CTOPOHBI.
12.Tun Bompoca: OJUHOYHBIN BBIOOD.
Ckonbko cTaguil y rpaudeckoro KoHBenepa.

. 2.
. 3.
. 4.
. 6.

13.Tun Bompoca: 0AUHOYHBIN BBIOOD.
Br16epuTe BEpHYIO MOCIEA0BATEIBHOCTD IIarOB T€OMETPUUECKON CTaUH:
. Triangle setup, wireframe, transformation, lightishading,view port projection,

tesselation.

. Wireframe, tesselation, transformation, lightnimgiding, view port projection, triangle
setup.

. Transformation, lightning/shading, wireframe, téagen, view port projection, triangle
setup.

14.Tun Bompoca: MHOXECTBEHHBIN BBIOOP.
Kakue cucrembl KOOpIMHAT UCHIOIB3YIOTCS B IpauuecKkoM KOHBeHepe:

. JlokanbHas (CBsI3aHHASI C 00BEKTOM).

. Muposas.

. OkpaHHas (CBsI3aHHAS C SKPAHOM)

. Cucrema KOOpAUHAT, CBA3aHHAs C KAMEPOH.

15.Tun Bompoca: 0AUHOYHBIN BBIOOD.
Br16epuTe BEpHYIO MOCIEA0BATEILHOCTD IATOB CTAIUH PEHICPHUHTA.
. HSR, texture mapping, alpha-blending and foggimg;aiasing, dithering, frame buffer,
post-processing.
. Texture mapping, alpha-blending and fogging, H@Rti-aliasing, dithering, frame buffer,
post-processing.
. HSR, frame buffer, texture mapping, alpha-blendind fogging, anti-aliasing, dithering, ,
post-processing.
16.Tun Bompoca: OJUHOYHBIH BHIOOP.
Kakne 00bEeKTEI ABISIOTCAI OCHOBHBIMUA OOBEKTAMH TOJIUTOHAJILHON IMOBEPXHOCTH.

. Bepmunsl. (+)

. Pebpa.

. TpeyrojibHUKHU.

. MHOroyroiabHuKH.

17.Tun Bompoca: OJUHOYHBIN BBIOOD.

Z-0ydep a710:

. Cnucok 00bEKTOB B MOPSAKE YAAIEHHOCTH OT KaMephl.

. Cnucok MoBEPXHOCTEHN B MOPAJKE YIAIEHHOCTH OT KAMEPHI.
. JIByMepHbIii MaccuB riryOuH (+)



18. Tun Bompoca: 0AUHOYHBIN BBIOOD.
Kaxkoii Bu TeHEl COOTBETCTBYET TOUEUHOMY UCTOYHHUKY CBETA:
. Hard shadows. (+)
. Soft shadows.
. Umbra
. Penumbra
19.Tun Bonpoca: OJUHOYHBIN BBIOOD.
Shadow volumero:
. [TonmuronanbHBI 00HEM MPOCTPAHCTBA, OTOPACHIBAIOIITUIN TEHb.
. [MomuroHansHBINH 00bEM MPOCTPAHCTBA, U3 KOTOPOTO HE HAOJIOJACTCS HICTOUHUK CBeTa ()
20.Tum Boripoca: KpaTKUM OTBET.
Uro Takoe omneparnus CBEPTKH.
OTBeT: 3TO MaTeMaTHyYeCcKasl orepaiysi, IpuMeHEHHas K 1ByM QyHKIwsM f u g, , moporxaaroras
TPETHIO (QYHKIIHIO
21.Tum Bomipoca: OJUHOYHBIN BBIOOD.
Uro popmupyeT pacTpoBoe n300paxkeHue
. TpeyroabHUKH
. [Mukcenu(+)
« Tlomuronsr
22.Tun Borpoca: MHOXKECTBEHHBIH BBIOOD.
Kakune ab06peBraTypbl OTHOCSTCS K IIBETOBBIM MOJCIISIM?

. ABC

. HSV(+)
. LAB(+)

. RGB(+)
. MCYK

23.Twurm Bompoca: MHOKECTBEHHBIN BBIOOD.
Kakwue onepaunu MaTMop(hoIOTUN COXPAHAT pa3Mep 00beKTa?

. Opening(+)
. Closing(+)
. Dilation

. Erosion

. Top Hat

24.Tun Bonpoca: 0JUHOYHBIH BBIOOP.
Kaxoit punbTp ciocoben yopars mym «CoJib U Teper» u3 OMHApHOTO U300pakeHus ?
. Menuannbiii(+)

o Ycpennenue
o TucHenue
. l"ayccoBckuit

25.Tun Bonpoca: KOPOTKHI OTBET
Yrto Takoe OmHapHOE U300paKEHUE
OrtBert: M300pakeHne, MUKCETH KOTOPOTO MOTYT IPUHUMATh OJHO U3 IBYX 3HaYCHUIl (0OOBIYHO
Owmmm 1)

26. Tun Bonpoca: KOPOTKHM OTBET
Harnumure hopmyny nist GUiIbTpa «aHBEPCHSI».
Otger: 255-R, 255-G, 255-B

27.Twun Bompoca: KOPOTKUH OTBET
Uro npubamkaioT GUIBTPHI MOUCKA TPAHMI HA H300paKEHUH?
OTBeT: rpaAuEHT

28. Tun Bonpoca: KOPOTKHI OTBET
Kakoro mBera cuuTaeTcsi €CTECTBEHHOE OCBEIIICHHE B CIICHE?
OrtBer: 6enoro



29. Tun Bonpoca: KOPOTKHI OTBET
HazoBute cyOTpakTHBHBIE MOJICIH [IBETA, KOTOPHIC BHI 3HACTE.
OtBetr: CMYK

30. Tum Bompoca: KOPOTKHUMA OTBET
Hanumure saapo ¢unstpa Cobernsi.

-1 0 1
—2!’.]2)

OrtBerT: (—1 0D 1

Cnucok BONPOCOB /1Jis1 HHAUBUAYAJIBHOT0 co0eceI0OBAHMS HA IK3aMeHe:

1.

2.

© XN

11.

12.

13.

14.
15.
16.

17.
18.
19.
20.

21.
22.

KomnbrotepHas rpaduka B HHGOpMaMoHHbIX cuctemax. Kinaccuukanus pazaenos
MH)XEHEPHOU rpaMKu B IIUPOKOM CMBICIIE.

Teopus uBera. L[BeT u nBeToBbIe MoAenu. Knaccudukarus Moenei u ux
WCIIOIb30BaHKE B rpadudeckux popmarax.

[Mpuaimne:, API, x1accel 1 MeTobl porpamMmmupoBanus 2dTpaguku U rpaduuecKoro
untepdeiica moms3osaress mis .NET Framework

O6paboTtka n306pakeHu, GUIBTPHI TOUCYHBIE U MATPUYHBIE, METOIBI MATMOP(OIOTUU
B 00pa0b0TKe N300pakeHH.

ITapameTpuueckuie MOJIMHOMHUAIIBHBIE KPUBBIE U MOBEpXHOCTH. Critaiinbl besbe n
NURBS.

basoBble pacTpoBble anropuTMsl. AnroputM bpesenxasma.

OCHOBHBIE AITOPUTMBI BEIYACIUTEIBHON F€OMETPUHI

@paxTalibl reoOMeTpHUeCcKre U anredpanyeckue. MeToa CUCTeM UTePaTUBHBIX (QYHKINH.
KoopaunaTtHBIN METO B KOMIIBIOTEPHOHN M MHXeHEpHOH Tpaduke. OqHOpOAHBIC
KoopauHaThl. CTpyKTypa MaTpuilbl mpeodpazoBanus. Knaccupukanus npoeKuui.

. IlepcniextuHbIe Tpoeknnu. Knaccudukanus. ['eomerpruueckast HHTeprpeTaIus

KO3 PHUIHEHTOB MaTPHIIBI.

MatemaTtuueckre OCHOBBI 3aXBaTa TPEXMEPHOIO ABMKEHUSI 00bEKTa IO MIIOCKUM
HU300paXKEHUSIM.

I'paduueckuii 3d«koHBeHep 1 CHHTE3 N300pakeHUI. APXUTEKTypa BEPITMHHOTO U
nuKcenabHOro (pparmenTHoro) meiaepos. Lleineps! u rpaguueckuii KOHBEHEp.
Mertoap! TekcTypupoBanus. JInHeiHas1, OumHelHast, TPHIMHEHHAS 1 aHU30TPOITHAS
¢bunpTpanusa. Bump-mappingu normal-mappingAHTHaIHacuHr.

bazossie nporpammusie cpeacrsa 3D-rpaduku. OpenGL fum DirectX: uro nzydanocs)
JlokanbHble Moenu ocBemieHus. [Toustus Lightingu Shading.

I'mo6anpHOE MOAEeTMpOBaHue OcBenieHUs. OCHOBHBIC TOHATHS U TOAXO0bI. TpaccupoBka
nydeii. U3nydarensaocts (Radiosity).Meton potonnsix kapt (Photon-mapping).
MeToabl 1 alrOPUTMBI TPEXMEpHOU Tpaduku. Peanuctiunas Busyanusanus 3d-ciieH

VY naneHune HEBUIMMBIX 3JIEMEHTOB. TeHU.

[Toaxoapl K ONTUMH3AIIMN BEIYMCICHHN B KOMITBIOTEPHOH Tpaduke

Busyanu3zaius B peajibHOM BPEMEHHU M UCIIOJIb30BAHUE IICHICPHBIX A3bIKOB B 3d-
rpaduke

MeTo 11 MOIETTUPOBAHUS TPUPOJTHBIX OOBEKTOB U SIBJICHUN C TIPUMEHEHUEM MICHICPOB
Hayunas usyanusaus u meton Volume Rendering.

TeMbl NPAKTHYECKUX 3aJaHUIl U MPUMEPHI BOMPOCOB /1Jis1 HHAUBUAYAJIbHOIO
cobece0BaHMS M0 UTOTaM NMPAKTUYECKUX 3aJaHM:

1) «lIBeroBbie Monenu». [IpeoOpazoBanue n3o0pakenus u3 monenn RGBB HSV
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a. Kaxkwue cpencrBa ObuH BBIOpaHbI IS peaU3alui OJIb30BATEIbCKOTO
uHTepdeiica u mouemy?



b. Kaxkue cTpykTypbl TaHHBIX OBLIH UCIIOIB30BAHBI ISl XPAaHCHHSI
n300pakeHus?
2) «O0paboTka U300pakeHuiT». Peanu3arust MpOCTEHITNX TOYCUHBIX U MATPHUHBIX
(GUIBTPOB, HHCTPYMEHTOB MaTeMaTHIECKON Mopdoorun
a. Yem omiMyaercs TOYSUHBIH QUIBTP OT MATPUYHOTO?
b. Ot 4ero 3aBUCHT MPOU3BOIUTENHEHOCTh IPUMEHEHHUS (PHITBTpa?
C. Kakue orpannueHus HaKIaIbIBAIOTCS Ha SAPO CBEPTKHU (MaTPHYHBIH
bunbTp)?
d. Kak MoxHO 00pabaThIBaTh 'PaHUYHbBIC THKCEIH H300paKECHHS B CITydae
MaTpUIHOTO PUIBTPA?
3) «MoaenupoBaHUe U BU3yaTU3alHs TPEXMEPHBIX TTOJIUTOHAIBHBIX CLEH C IIOMOIIBIO
OpenGL.TekctypupoBaHue MPOCTHIX 0OHEKTOB
a. JlumamazoH 3HaYCHM TEKCTYPHBIX KOOpIUHAT?
b. Kak BBYUCISFOTCS TEKCTYPHBIC KOOPIMHATHI?
c. Kakwue cnocoOsI criuaxuBaHusi TEKCTYp BbI 3HaETeE?
d. Yro takoe MIP texcrypupoBanue?
e. Texuomorus bump mappingKak ¢ moMOIIbIO TEKCTYPhI CO3/1aTh UILTIHO3HIO
OoJiee CII0XKHOUM (GOpMBI IpeIMeTa’?
4)  «AJTOPUTM TPACCHUPOBKH JTydei»
SIBrisieTCst M aJArOPUTM TPACCUPOBKU JIyuell pacrapaieInBacMbIM ?
Kakue cTpyKTypbl JaHHBIX 00€CTIeYUBAIOT TPACCUPOBKY JTyUeii?
Kak peann3oBathe pekypcuto yepes odepenb?
Ha3zoBute orpanuveHus anroputMa TpacCUPOBKHU JIydei ?
[Topa3mblnuisaiiTe Hag pa3HBIMU CIIOCOOAMU OCTAHOBKM alIrOpUTMa?
UYeM Tak MpHUBIIEKATENIECH alTOPUTM TPACCUPOBKH JTy4en?

~P oo oTw

6.5. Meroandeckue MaTepPHabl, OTPEIALCISIIONTNE TTPOLIETYPhI OIICHUBAHUS.

[onoxxenne o GoHIE OLEHOYHBIX CPENCTB, YTBEpXKAeHHOE npukazoMm pextopa HHI'Y ot
10.06.2015\e247-O/1.

[losnoxxeHne O MpPOBENEHUM TEKYILErO KOHTPOJS YCHEBAEMOCTH U IPOMEKYTOUHOMN
arrectanuu ooyvaronuxcs B HHI'Y or 13.02.2014.
http://www.unn.ru/pages/general/norm-acts/attegti%202014.pdf

7. Y4eOHO-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE o0ecneyeHue JUCIIHIIIMHBI

a) OCHOBHAs JIUTEPaTypa:

1) Kypc: Typaanos B.E. «Kommnsiotepuas rpaduka J10» https://e-
learning.unn.ru/course/view.php?id=804

2) Kypc: Anexcanap Kynnkos, Tamapa OBUMHHUKOBA. ATOPUTMUYIECKUE OCHOBBI
COBpeMeHHOM komnbioTepHO# Tpaduxu, MHTYUT
(http://www.intuit.ru/studies/courses/70/70/info

3) Kypc: lenuc boronenos, Bagum Typianos. KomnerotepHas rpaduka B HHKEHEPHOM
aHanu3e U HaydyHou Busyanmsauuu, MHTYUT
(http://www.intuit.ru/studies/courses/587/443/info

0) MOMOMHHUTENIbHAS JTUTEPATypa;

1) Kypc: Anapeit Cemenos. [IporpammupoBanue rpad)u4ecKux MpoLeccopoB C
ucnonp3oBanuem Direct3Du HLSL (http://www.intuit.ru/studies/courses/1120/175/info

2) Kypc: Co3paHue rpaduyecknx mogenei ¢ nomoulbto Open Graphics Library(OpenGL).
UHTYWUT (http://www.intuit.ru/studies/courses/2313/613/info)
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3) KommbloTepHas rpaduka. AIropuTMHYECKHE OCHOBBI PACTPOBOI rpaduku (JIEKIHs 1o
bubTpauu H300pakeHui, mpeanosaract perucrpamnuto Ha caiite UHTYUT).
http://www.intuit.ru/department/graphics/rastrgré&ph

B) IporpaMmHoe odecredenue u MHTepHeT-pecypesl

1) Tpynst kordepenwmii I'padukon http://www.graphicon.ru/

2) Kypc "BBenenue B kommnbioTepHoe 3penne” 2015 BMK MI'Y)
https://www.youtube.com/playlist?list=PLbwKcm5vdiS¥D9tL 4bx|9zXIGfgWstZ

3) bubmmoreka OpenTK https://github.com/opentk/opentk

4) Cneuudukaiuu OpenGLu GLSL https://www.opengl.org/

5) Timothy J. Purcell. Ray Tracing on a Stream Prame£004
http://graphics.stanford.edu/papers/tpurcell_thesis

6) Martin Christen. Ray Tracing on GPhip://www.clockworkcoders.com/oglsl/rt

7) Fast 3D triangle-box overlap testing.
http://www.cs.lth.se/home/Tomas_Akenine_Moller/plrdisox. pdf

8. MaTepuajibHO-TEXHHYECKOE 00ecrieueHne T CIUTITHHbI

VYueOHast ayIuTOpHsi, OCHAILICHHAs MApTaMH, CTYJIbsIMH, Y4€OHOH JOCKOW, MPOEKTOPOM.
KommnbroTepHslil ki1ace A1 BBIMOIHEHUS TPAKTUYECKUX 3aJaHUN U JEMOHCTPALUU PE3yJIbTaTOB
JOMAILTHUX MPAaKTUYECKUX 3aJaHuil. YueOHas M Hay4yHas JuTeparypa, yuieOHO-METOAMYECKHe
MaTepuaibl, TMPeICTaBICHHbIE B OMOIMOTEeYHOM (OHME, B DJICKTPOHHBIX OMOIMOTEKaX W Ha
Kadeape MaTeMaTHIeCcKoro 00ecredeHus U CynepKOMIbIOTepHBIX TexHoornii UTMM.

B xoMmmprOTepHOM KJlacce yCTaHOBJIGHA ormepariioHHas cucrema Windows (ieH3us),
Microsoft Visual Studio 2010 nfiensus), 6udmuoreka OpenTK (open sourcepa caiite
https://opentk.github.ioécTs cebutka Ha nuieH3uto, npeaBapsiemas ¢pasoii: The Open Toolkit is
distributed under the permissive MIT/X11 licensé @absolutely free/iew license on GitHub
(https://github.com/opentk/opentk/blob/master/Doeuntation/License.txt)

[Iporpamma coctaBneHa B cooTBeTcTBUH ¢ TpeboBanusmu PI'OC BO ¢ yuerom
pexomenganuii OITOII BO mo nampasinenuto 02.03.02 dynnamentanbHass HHpOpMaTHKA U
MH()OPMAIIMOHHBIE TEXHOJIOTHH.

ABTOpBI B.E. Typnanos

A.A.benoxamMeHnckas

Penensent C.H. XKyxoB

3aBenyromuii kaheapoit P.I'. Ctponrun

[Iporpamma ooOpeHa Ha 3aceaHuu METOANYECKON KomMuccuu Pagropusnieckoro
daxyabTera. [Iporokoa Ne 04/170t «30»asrycra 2017roza.
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