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1. MecTo ¥ Be/u JUCLUILIMHBI B cTpyKType OIIOII

HuctuniuHa «KomrmeiotepHast rpaduka» (B1.5.25) mnpeaHa3HaueHa pjisi CTygeHTOB 4 Kypca
6akanaBpuara (7 cemecTp), oOyuatoiuxcs 1o Harpasienuto 02.03.02 «DyHzpaMeHTanbHas HHGOpMaTHKa
¥ MHPOPMAIMOHHBIE TEXHOJIOTHUM» OTHOCHTCS K 00si3aTe/bHBIM JUCLMTUTMHaM 6a3oBoii uactu OITOTI.
OobecrieuriBaeT MoAroToBKYy 6a30Boro ypoBHs ob6ienpodeccuHanbHbix KommereHiuid OITK-3 u OTTK-2.
TpynoeMKoCTb AUCLIMIVIMHBI COCTaB/sIeT 4 3aueTHble eUHULIbI.

CTymeHTBI K MOMEHTY OCBOEHHUsI AUCHMIUIMHBI «KomrbioTepHass Trpaduka» JO/DKHBI OBITh
03HAaKOMJIEHbI C OCHOBHBIMU T€OPeTUUeCKUMU TIOHSITUSIMUA U TIPUK/IaZHBIMU 3HAHUSIMU, TI0/TyYeHHbIMU B
paMKax M3y4yeHusl AUCLUIUIMH: «Anrebpa u reometpusi», «/IMCKpeTHass MaTeMaTuKa», «IHpopMaTrka»,
«SI3pIKM TIpOrpaMMHpOBaHusi». [IpU BBITIOTHEHWM TMPAKTHUECKUX 3a/laHui HeoOXOZMMO BjaJieHue
MeTOoJlaMH TIPOrpaMMHUPOBaHMs Ha si3bike C++, xeyarenbHO — Ha C#.

HEJIHMI/I 0CBOeHHUsA JUCIUII/IMHBbI AB/IAKOTCH:
° OBJ'Ia,ZLEHI/Ie MOHATUAMH, METOAdMU U dJITOPUTMAMHU B 0o06/acT  3HAHUU «KOMHI:I-OTepHaH

rpaduKa».
e (OcBoeHME COBpeMEHHBbIX TeXHOJOTWN WH)XeHepHOH rpaduku u rpaduueckux API, Takux Kak
GDI+ (MS .NET Framework), OpenGL.

2. Tlnanupyemble pe3y/ibTaThl 00yUueHH MO JUCIIMILIMHE COOTHECEHHbIE C MJIAHUPYEeMbIMH
pe3y/IbTaTaMHi 0CBOeHHA 00pa30BaTe/IbHOM MPOrpaMMbl (KOMIIETEHI[USIMH BbITTYCKHHKOB)

®opmupyeMble KOMIIeTeHIMH

Ilnanupyemble pe3y/ibTaTbl 00yUeHHUsI 10
JUCLHMILIMHE (MO/y/II0), XapaKTepU3yIoIlie 3Talbl
(hopMupoBaHMA KOMIIeTeHI[UH

OIIK-3 (3aBepiuatoli[yii 3Tam)

CrniocobHOCTB K pa3paboTke
JITOPUTMUYECKUX U
MPOTrPaMMHBIX PeIleHuH B
00J1aCTh CUCTEMHOTO U
TIPUKJIAIHOTO
MPOrpaMMUPOBaHUS,
MaTeMaTH4eCKUX,
MH(OpPMaI[MOHHBIX U
MMUTALIMOHHBIX MOJIeseH,
CO3/IaHUI0 UH(POPMAIIMOHHBIX
pPecypcoB 1100a/bHBIX CeTeH,
obpa3oBare/IbHOTO KOHTEHTa,
MIPUK/IA/IHBIX 0a3 JJAHHBIX,
TECTOB U CPE/JICTB TeCTUPOBAHUSI
CHCTeM U CPeJCTB Ha
COOTBETCTBHE CTAHAAPTaM U
HCXO/IHBIM TpeOOBaHUSM

3HaThb:

31(OIIK-3) TeopeTnueckrie 0CHOBbI UH)KEHEPHOM
rpaduKu, OCHOBHbIE METO/Ibl, A/ITOPUTMBI, Oa30BbIe
CTPYKTYPbI ZJaHHBIX, CPeJICTBAa MPOTPaMMUPOBaHUS
3a/la4 UH)KeHepHOU rpaduku.

Ymetn:

Y1(OIIK-3) pa3pabareiBaTh MaTeMaTUueCK1e MO/ U
aZITOPUTMBI ZIJisl pellieHusl 3a/jau UH)KeHepHOU rpaduKu;
¥Y2(OIIK-3) ucronb30BaTh AOTOJHUTE/IbHbIE TTaKeThl,
cpefcTBa ¥ OMOIMOTeKH MHKeHepHO!W rpadvKy 1pu
MIpOrpaMMHPOBaHUK;

Bnapers:

B1(OIIK-3) HaBbIKaMH pabOThI C CUCTEMHBIM U
TIPUK/IaIHBIM 00ecrieueHreM MHXeHepHOH rpadyku st
pellieHus 3a/ja4 MaTeMaThuueCKoro Mo/|e/TMpPOBaHuS B
CBOEM MpeIMeTHOM 00/1aCTH, a TaK)Ke COBPEMEHHBIM
TIPOrpaMMHBIM 00ecrieueHreM WHXeHepHOU rpaduku

OIIK-2 (3aBepiuaroliyii 3Tam)

Crioco6HOCTh IPUMEHSITh B
ripoeccroHanbHON
JIesITeIbHOCTH COBPEMEHHBIE
SI3bIKW TIPOTPaMMUPOBAHUS U

3HaThb:

31(OIIK-3) meToabl HAYUHOM BU3yau3alvu,
OCHOBaHHbIe Ha aHa/IM3e U UHTepIIpeTaljui HayYHbIX
JlaHHBIX.

Ymern:

Y1(OIIK-3) ucrnonb30BaTh METO/bl MHKEHEPHOU




SI3bIKM 0a3 JJAHHBIX, rpaMKu ¥ HayuyHOW BU3yaU3aliuy /ISl pelleHust

MEeTO/I0JIOTUM CHCTEMHOM Hay4YHO-UCC/Ie[IOBaTe/TbCKUX Y TIPUK/IaZHBIX 3a/ad.
WH)XeHepUH, CUCTeMbI Bnapaers:

aBTOMaTH3aluH B1(OIIK-3) HaBbIKaMu pellieHus TPaKTUUeCKUX 3a1au
MIPOEKTUPOBAHUS, 37IEKTPOHHBIE | 00pabOTKU M300paXkeHUH U TPEXMEPHBIX JAHHBIX
OMOIMOTEKHU U KOJIJIEKIUH, Hay4YHbIX UCC/IeJOBAaHUM.

CceTeBbIe TEXHOJIOTUH,
OMO/TMOTEKU U TaKeThbl
MpOrpamMM, COBpEMEHHbIe
npodeccHoHa/IbHbIe CTaHAPThI
MHGOPMAaIIMOHHBIX TEXHOJIOTHH

3. CrpykKTypa M copiep>XKaHHe JUCIUIUIUHBI « KomnbloTepHas rpaduka»

TpyZoeMKOCTb AUCLMIVIMHBI COCTaB/sieT 4 3ayeTHble eAWHMLbl, Bcero 144 uaca, U3 KOTOPBIX 66
YacoOB COCTaB/sieT KOHTAaKTHasi pabora oOyuaromierocsi € TiperiofaBarenieM (32 4YacoOB 3aHATHS
JIEKITMOHHOTO THIIa, 32 yaca 3aHsATHs 1abopaTOpHOTo THUMA, 2 — KOHTPOJIb caMOCTOHTeanOI‘/'Izpa6OTbI), 33
yaca COCTaB/sieT CaMOCTosiTe/IbHasi pabota oOyyaroiierocsi, 45 4acoB OTBeZIeHO Ha KOHTPOJTbQ
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BeezieHre. KoMrbroTepHast 5
rpacduka B UH(OPMALIMOHHBIX 2 1 0 1 E
cUcTremMax =
Teopus 11BeTa. LIBeT 1 LjBeTOBLIE 4 1 2 3 éju
MOJie/u
[TpUHLIUITBI IPOTPAMMUPOBaHUS
2d-rpaduku 1 rpadryeckoro uH- 3 0 2 2 1
Tepdetica 1Mob30BaTe/Is
O06paboTka n300parkeHHH, 10 4 9 6 4
(bUnbTPhI
[TapameTpuyeckue mo-
JIMHOMMaAJ/IbHbIE€ KPUBBIE U 6 2 0 2 4
TIOBEPXHOCTH
ba3oBbie pacTpoBbIe a/ITOPUTMBI 4 2 0 2
OcHOBHbIE a/ITOPUTMBI 6 9 0 2 4
BbIUUC/IUTE/ILHON reOMeTPUU
®pakranel. MeTtog cuctem
- 4 0 0 0 4
WTePATUBHBIX (HYHKIMM
KoopaunatHblli MeTO[| B
KOMITbIOTEPHOW Y MTH)KeHEePHOU 5 2 2 4 1
rpacuke
I'padmueckuii 3d-koHBeiiep u 5 9 2 4 1
CUHTE3 U300pa’KeHU




MeTo/ibl TEKCTypHUPOBaHUS 2 0 2 2 0
ba3oBbie mporpaMmHbie CpefcTBa 3 0 9 9
3D-rpaduku. OpenGL

MeTojp! U aITOPUTMBI

TpexMepHOM rpa(ukH.

PeanuctuuHas Bu3yanu3sauus 3d- 10 2 8 10 0
ClLleH

Ynanenue HeBUAUMBIX

nemeHTOB. TeHu. OnTumu3aLys 4 2 2 4 0
BBIUMC/IEHUM

leiineps! B 3d-rpaduke 7 2 4 6 1
MeTobl MOZie TUPOBAHUS

TIPUPOHBIX 0OBEKTOB U SIBJIEHHH 6 2 0 2 4
C IpUMeHeHHeM IleiIepoB

HayyuHasi Bu3yanu3anmsi 16 8 4 12 4
B T.u. TeKy1IMii KOHTPO/Ib 2 2 2
ITpome)xyToYHas arTecTalus —3K3aMeH

4. O0Opa3oBare/ibHbIE TEXHO/IOTHH

W cronb3yroTcss akTUBHBIE M WHTEPAaKTHBHbIE 00pa3oBaTe/ibHbIE TEXHOJIOTHMHM B (popme JieKIUH |
MPaKTHUeCKNX 3aHATHH. [IpakTHueckue 3aHATHS - ofHA U3 (opM yueOHOTO 3aHATHs, HarpaB/ieHHas Ha
pa3BUTHE CAaMOCTOSITE/ILHOCTH OOyuarouxcs W rnpuobpeTeHre yMeHWM W HaBLIKOB. [laHHble yueOHbIe
3aHATHSL YIIYOMSIOT, DPAaCIIUPSIIOT, [eTaJU3UPYIOT TO/MyueHHble Ha JIeKUUM 3HaHus. [lpakThyeckoe
3aHsATHe TpejIio/iaraeT BBIMOJIHEHHe CTY[EeHTaMH I10 3aJjaHHI0 M T10f, PYKOBOJCTBOM IIperiofiaBaresiei
HEeCKOJIbKMX JIOMAIlIHUX MPAaKTHUeCKrX paboT. B paMKax mpakTHUecKrX 3aHSITHI M3y4aroTCss CUHTAKCHCHI
S3bIKOB, TIDUMEHSIEMBIX [IjI TPOrPAMMHPOBAHMS 3ajlaud WMH)XXEHEPHOW TpadUKu, H3y4yaroTCsl TaKkKe
oubmoTeku a1t 2D u 3D Bu3yanu3alyu, Co CTyAeHTaMHu 00CYX/Iat0TCsT BO3SMOXKHBIE CTIOCOOBI pelieHust
TUIOBBIX y4ueOHBIX 3a/lau, MPOBOAWUTCS WX CPaBHUTE/BHBIM aHamu3. OCHOBHOe BHUMaHUWE YIessieTcst
Pa3BUTHIO y CTY[EHTOB HAaBHIKOB IPOTPaMMUPOBAaHMSl W OTIAJK{A, B TOM YWC/Ie TIPUIOKEHUH [IIs
rpauyecKux MporeccopoB, 00CY>KAAIOTCS TUTIMUHbIE OIIMOKU, METOZBI UX OOHAPY)KeHUsI M YCTPaHEeHW,
MIPOBEPSIFOTCSL TIPOTPAMMBI CTYZIEHTOB, M3y4yaeTcsl TeKyluil mporpecc B oOydyeHun. CamocTosiTesibHast
paboTa CTyZ|eHTOB B X0fie BCero yueGHOro rofia mpeArosiaraeT BEIMOMHEHHe PsiZia PAaKTUUeCKUX 3aJaHuM.
I[Tpu 3TOM B Ka)K/IOM 3a/laHUM CTYZ[€HThI TIPOXOZAST BeCh MyTh, HAUMHAS OT IMOCTAHOBKY Yy4eOHOU 3aauun
[I0 cliauu TipemofiaBatento paboraroljeld MporpaMMbl M OTBETOB Ha BOTIPOCHI TIPerofiaBaresisi. YCIewHast
c/laua MpaKkTHUeCKUX paboT sIB/ISIeTCsl OCHOBHBIM KPHUTEPHEM TIPH ITOCTaHOBKE K3aMeHa 10 JUCLIMTUINHE.

5. YueOHO-MeTOHUYECKOE 00ecreyeHHe CaMOCTOATe/TbHON PadoThI 00yUarOIMXCs
5.1. Bu/b1 CaMOCTOATE/TBHOM PadoThI CTYAEHTOB

CamocrosiTesibHasi paboTa CTyfieHTa TIPU H3yueHWM AWUCLUIUTHHBI «KoMmrbioTepHasi rpaduka»
BK/TFOYAeT BBIMOJTHEHWE /IOMAlllHUX TIPAKTUUECKUX 3a/laHui, TIOATOTOBKY K TEeCTUPOBAaHUID U
cobecej0BaHUIO Ha YK3aMeHe.

Tembl JOMaLTHUX TTPAKTUUECKUX 3a/JaHU:
1)  «lIBeroBble Mogemm». [Ipeobpa3oBanue n300paxkenus u3 mogen RGB B HSV
2)  «ObpaboTka n300paXkeHHI». Peanu3aliysi TOUEUHBIX U MAaTPUUHBIX (PUIBTPOB, HHCTPYMEHTOB
MaTeMaThuueCcKoii MOP(OJIOTUH.
3) «MogenvpoBaHue ¥ BU3yanu3aliysi TPeXMepHbIX TOUIOHa/IbHBIX CLieH ¢ oMolsio OpenGL.
TekcTyprpoBaHHe MPOCTBIX 0OBEKTOB»
4)  «TpaccupoBka 1yyeii»

5.2. O6pa3oBare/ibHbIE MaTePHAaJIbI /ISl CAMOCTOSITe/ILHON PadoThI CTYJeHTOB

Jluteparypa /ijii CaMOCTOSITe/TbHOTO U3yUeHUsI pe/ICTaB/ieHa B MyHKTe 7.



CamocTosgTensLHast pa60Ta MOXXET IMPOUCXOAWUTH KdK B UHWTAJIbHOM 3ajie 6I/I6J'II/IOTEKI/I, TaK U B
AOMAITHUX YCIIOBUAX.

6. @oH/I OLICHOUHBIX CPe/ICTB [I/Isl MPOMEKYTOYHOM aTTeCTallu 10 AUCI{UILIHHE,
BKJIFOUAROIIUM:
6.1. TIlepeueHb KOMIIETEHI[UH BBIMYCKHUKOB 00pa30BaTe/IbHOM TMPOrPpaMMbl C YKa3aHHEM

pe3y/IbTaToB  00y4eHHs B/a/ieHUi), XapaKTepU3yKUIUX JTamnbl
(¢opmupoBanus, onucaHue nMoka3areseil U Kpurepues oneHuBanns komnereHuuin OITK-3 u OITK-2

(3HaHuii, yMeHUH, Hux

Hd PA3/IMYHbIX 3TalldX UX ('l)OpMI/IPOBaHI/Iﬂ.
Kapma KOMnemeHL!LHj ons OUeHusdaHus ymeHuﬁ U HA6blKO8

KpuTepumu onjeHnBaHus (1eCKpUNTOPHI)
HNugukaropsbl «HeypoB/Ie- |
KOMIIETEHLIUHN |  «1u10X0» TBOPH- YAOBIETBOP «XOpo1Io» «OtI€HB «oTHuHoy | TPEBOCXORH
TONLHO» HTEe/IbHO0» Xopo1io» 0»
YMeHust OTCYTCT- |Ha/uuhe |crocob-  |crocob-  [cmocob-  [croco6-  |crioco0-
Y1(OIIK- BYeT CII0- |TpyObIX HOCTBL pe- |HOCTb P€- |HOCTH pe- |HOCTb pe- |HOCTb pe-
3)¥2(OIIK-3) CcOOHOCThL |0IIMOOK  |IIeHust oc- |[HIEHHS ILIeHUST IHIeHUSI e
Y1(OIIK-3) pelieHyss |npu pe-  [HOBHbIx  |BCEX CTAH- Ipcex cran- |crampgapr- |CTaHAAPT-
CTaHJapT- |lLIeHUH CTaHJapT- ﬁﬁggg?x JapTHBIX  |HBIX U He- Ebgﬂi)a(ﬁaq
HBIX 33/1a4 |CTaHAAPT- |HBIX 3aja4 | i0 .- |3ajau 0e3 |KOTOpBIX KOTO KpyTa
HBIX 33/]a4 |C HETPY-  |rempHpmvy |OLIMOOK M [HeCTaH- HecTaH-
ObIMU norperuHo- |1OTPelHO- \IAPTHBIX | ianThpix
OLLIMOKAMH |cTsivu creit 3a/1a4 3a1a4
Hasbiku TIO/THOE OTCYTCT- |Ha/M4yMe |HaAuude |Ha/lkuve |Hajiuuvde — |Hajiuyue
B1(OIIK-3) OTCYTCT- |(BUE psiia |MHHU- OOJILIIMH- |BCEX OC- BCex Ha- BCex Ha-
B1(OIIK-2) BUe HaBbI- |BaXKHEH- |ManbHO CTBa OC-  |HOBHBIX BBIKOB, BBIKOB,
KOB, Mpe- |IIUX Ha- [HeoOXo- HOBHBIX HaBBIKOB, |Mpojie- Tripojie-
JlyCMOT-  |BBIKOB, JIMIMOTO HaBBIKOB, |Mpojie- MOHCTPHU- |MOHCTPH-
PEHHbIX  |Tpeay- MHO>KeCTBa |Ipojie- MOHCTPU- |pOBaHHOe B |pOBaHHOEe B
KOMIIeTeH- |CMOTPeH- |HaBLIKOB |MOHCTPH- |POBaHHBIX |CTaH- CTaHJapTH
e HBIX JlaH- POBaHHOE B |B CTaH- JapTHBIX  |BIX U He-
HOM CTaH- JlapTHBIX  |CUTyalUsiX |CTaHZAPTH
KOMIIeTeHI] JlapTHBIX  |CUTYyaLUsIX bIX CUTYya-
vei CUTYaLUsX 11X
31(0OITK-3) TI0JTHOEe OTCYTCT- |Ha/IMuue Hajmuyue Ha/uue Hajmuuue Hajmuyue
31(OTIK-2) oTcyTCT- [BUE DA  |MuUHU- bonbIUMH- |Bcex oc-  [Bcex BCEX
BUE BaXXHEN-  |ManbHO CTBa OC- HOBHBIX 3HAHUH, 3HaHWW,
sganmii, [(MX  |geobxo-  |HOBHRIX  spappii,  |mpoge- 1poJe-
npezy- ;I;aez?f’ JYIMOTO ;I;%I;Igl_’l’ npoge- MOHCTpH- g’f;;ggl;o
CMOTPeH- | ey [MHOXKECTBA |y opieryyy,  |MOHCTPH- - |DOBAHHOE By,
HBIX KOM- |y nap.  |3HAHUH poBanHoe p|POBAHHBIX |CTAHAAPTH | nantyy iy i
neTeHLUeH (o CTaH- B CTaH- BIX CUTYa- |ygecTan-
KOMIIETEeHI] JapTHbix  |AAPTHBIX [HAX JlapTHBIX
veu CUTyalusiX |CUTyalUsaX CUTyaLHsIX
banel, % 0-30 30-50 50-70 70-80 80-90 90-98 98-100
6.2. OnucaHue 1IKasl OL€HMBaHUSA

[jis olleHWBaHUsS Pe3y/bTaTOB yueOHOUM [esSTeTbHOCTH CTYAE€HTOB TIPU W3YUeHWU AUCLUTUIMHBI
«KomrmibroTepHasi rpadvka» ucronb3yeTcs: OanibHasi CUCTeMa OLIeHKH yuyeOHOUM paboThl CTY[eHTOB (II.
6.1). ITo pe3ynbraTam UTOrOBOM aTTeCTalliy MPOCTAB/ISIOTCS OLIEHKH «IIJI0X0», «HEY[IOBIeTBOPUTEIbHO»,
«Y[OBJIETBOPUTEJILHO», «XOPOLIO», «0U€Hb XOPOLLO», «OTJIMUHO», «[IPEBOCXOLHO.

Pe3ynbratel paboThI CTY/IEHTOB OLIEHWBAKOTCS HETIPEPLIBHO B XOfie ceMecTpa. [Ipu 3TOM OljeHKa
chopmupoBaHHocTu KomreTeHUui OITK-3 u OIIK-2 B yacTu «yMeTb» U «B/afieTb» OL€eHHWBAeTCs TI0
pe3y/ibTaTaM BBITIOJIHEHUS TIPAKTUYECKUX 3alaHuil. B cemecTpe CTy[eHT J0/DKeH BBIMIOJHUTh He MeHee
Tpex TIpaKTUYeCKHMX 3aZlaHdid M TIpONTU cobecefjoBaHre 110 TMpofenaHHOM pabore. OrjeHKa



chopmupoBaHHocTr kKomrneTeHUuit OITK-3 u OIIK-2 B yacTu «3HaTh» OIpeZessieTcs B pe3y/brare
cobece/1oBaHus TI0 3apaHee TO/ATOTOBIEHHBIM BOIIPOCAaM K 3K3amMeHy. TeKyIuii KOHTPOIb (OPMHUPOBaHUS
komneteHuM OIK-3 u OIIK-2 B yacTu «3HaTh» MPOBOAUTCS C TTIOMOLLBIO TeCTUPOBaHUS

6.3. Kpurepun u mpoueaypsl OLEHMBAHHUs Pe3y/IbTAaTOB 00yueHHUsI MO AUCHUILIHHE (MOAY/IIO),
XapaKTepU3ylIUX 3Tanbl (JoOpMUPOBaHHA KOMIIeTeHMI

[lnist orleHMBAHMs pe3ysIbTaToB 00y4YeHHs: B BU/le 3HAHUH WCTIONB3YIOTCS CAeAYIOIMe MPOLeAyphl U
TeXHOJIOTUH:

- TeCTUPOBAaHHUE;

- UHAUBUyanbHOe cobeceioBaHUE;

- YCTHBIE ¥ MUCbMEHHbIe OTBEThI Ha BOIPOCHI.

7151 oLleHUBAHKs pe3y/bTaToB 00yueHus B BUJle YMEHUN U B/IaIeHU UCTIONb3YIOTCS Cle/lytoliye
NpoLie/lypbl ¥ TEXHOJIOTHU:

- TMpaKTUuUeCKre 3aflaHusi, BK/IHOUaroIle TI0OCTaHOBKY OJHOM C/IO)KHOMW yueOHOM 3a/jauv B BHZE KpaTKOU
(hOpMy/NTUpOBKY [IeliCTBUM, KOTOpble C/efyeT BbINIOHWUTb, U OMMCAHHWS pe3y/bTrara, KOTOPbIA HY)XKHO
MIOTyUMTh.

- MHMBH/yalbHOe cobeceloBaHMe T10 pe3y/bTaTaM MMPAaKTHUeCKOTO 3a/IaHus

6.4. TunoBble KOHTPOJbHBbIE 33/JaHUSI WIM HHbIe MaTepUasibl, HeO00XOJUMBbIe /I OLeHKH
pe3y/IbTaToB 00yueHHUsl, XapaKTepU3yKIUX 3Tanbl (opMHUPOBaHHA KoMMeTeHUMN U (WIH) AIA
HUTOr0BOI0 KOHTPOJIs1 CPOPMUPOBAHHOCTH KOMIIETeHLIUH.

[y olleHWBaHUs TEKYIMX pe3y/bTaToB O0OyueHusl B BU/e 3HAaHWM TPOBOASTCS TeCTUPOBAHUS T10
temaM «Teopust 11Beta u 06paboTka n3obpakenuii», «. NET GDI+» u «ANTOpUTM TPaCCUPOBKH JTyueii»
o 20 BonpocoB Ha 30 MUHYT.

WToroeeiii Tect coctout u3 30 BorpocoB Ha 30 MUHYT U COZEP)KUT B cebe BOMPOCHI U3 BCEX TPeX
TeM, BbIOMpaeMble ciyuaiiHbIM 06pa3oM 13 OaHKa BOITPOCOB.

[IpyuMepHBIi CHMCOK KOHTPOJBbHBIX BOMPOCOB BapvaHTa MTOTOBOIO TecTa /sl IPOBefeHUs
TEeCTUPOBAaHUSl /i OLleHWBaHUS pe3yibTaroB oOyueHuss B Buje 3Hanuid 31(OIIK-3, OIIK-2)
¢opmuposanus OIMK-3, OIIK-2. [IpuBefeHbl BapuaHTbl OTBETOB, NPABU/IbHBIN BapyaHT OTMeueH 3HaKOM
«t»

1. Tun — oAWHOYHBIN BHIOOP.

BOCHpI/IHTI/Ie [IBe€Ta IVIa30M Ue/I0BEeKa obecrieunBaroT Crienivad/ibHbIEe KJIETKH

. KOJIDOUKU
. MaI0YKU
o HelpOoHbI



2. Tum — oAHOYHBINA BEIOOD.

3amaua: KenTolii ipu 6e/10M cBeTe JIUCT OyMard OCBETHIM CUHUM 1iBeToM. Kakoii 1[BeTa /iMcTa Mbl TIpH
3TOM YBUJUM?

° Cunuii

. 3eneHbIN

o KpacHbii

° Benbiit

o UepHbii

. Ma/MHOBBIHN

3. Tun — oguHOYHBIHM BEIOOD.

3amaua: YKenTwiii ipy 6e10M CBeTe JIUCT OymMarv OCBeTU/IM MaTMHOBBIM 11BeToM (Magenta). Kakotii 1iBeta
JIUCTA MbI [IPY 3TOM YBUJUM?

. Cunuii

° Benbiit

o UepHbii

. MaJ/MHOBBIHN

4. Tumn — ofWHOUHBIN BBIOOP.

Kak HasbiBaroTcs 1Beta B 1jBeToBOM Mmogenu CIE XYZ?

o HacChbIl[eHHbIe

o repeHachlllleHHbIe
o JIFOMUHAHTHbIE

o JIOTIOTHUATE TbHbIe

5. Tum Bompoca: BBOJ, 3HaUeHUs
Hnst mopenu CIE XY Z koopauHarthl X,y paBHbl: Xx=0.2, y=0.5. Uemy paBHO z?

BepHoe 3HaueHue: z=

6. Twum Borpoca: BBOZ, 3HaUeHUs

3anuiuTe pas3ioKeHue MOMUHAHTHOCTU L o 6a3ucy RGB co 3HaueHussMM K03(hGhUIMEHTOB, 3a/JaHHBIMU
C TOYHOCTBIO JI0 O/THOTO JIeCSITUYHOTO 3HakKa, (Harpumep, L=0.9R+0.9G+0.9B).

BepHoe 3nauenue: L=
7. Tum Boripoca: ofiMHOYHBIN BEIOOD

Hazosute MOZJ€eJ/Ib PEKOMEHAOBAHHYO IS JIMHEAPU3dlIUU TTPEACTaB/I€HHUA CBE€Td OT UCTOUHUKOB.



o HSB
o HLS
o L*a*b*
o L*c*d*
o L*u*v*

8. Tun Bompoca: ofMHOUHBIN BEIOOD

Hazosute MO/Jie/Ib peKOMeHJOBAHHYIO [JIA JIMHeapKU3allvu IpeACTaB/IeHrA OTPa>KEHHOI'O CBETa.

. HSB
. HLS
o L*a*b*
. L*c*d*
o L*ukv*

9. Twum Borpoca: MHOXKeCTBEHHBIN BBIOOP.
B Kakux Mojensax oCBellleHUs [/11 BBIYUC/IeHUs LIBeTa UCTI0/Ib3YeTCsl UHTePIIO/IALs?
o Mogens I'ypo.
. Mogens ®oHra.
o Mopgens Jlambepra.
10. Twur Bompoca: MHO>KeCTBEHHBIH BbIOOP.
YToObl BEIUMC/IUTH YTOJ IPEJIOM/IEHHOTO JTyda, HeOOX0ZMMO 3HaTh:

o MHTeHCHBHOCTE MaZarOLIero yya.
. Yron nagaroiero syua.
o Yron oTpa’keHHOro JTyya.

KoadduiieHTh TIpesioMieHus.

11. Tun Bompoca: OWHOYHBIN BHIOOP.

Uem oT/iMuaeTcs HUjeasbHOe TIpesiomyieHne oT Auddy3HOoro:

o W peansHoe mipesioMmsieHHe Co37aeT Oosiee MpaBAonof00HY0 KapTHHY.

J B auddysHom npesomieHNH yur pacXoAsTCs B pa3Hble CTOPOHBI.
12. Twrt Bompoca: oJJUHOYHBIN BBIOOP.

CKombKO cTafivi y rpaduueckoro KoHBeiepa.

o 2.

o 3.

o 4.

o 6.
13. Tun Bompoca: OAMHOYHBIN BBIOOP.

BribepriTe BepHYIO MOC/I€/]0BaTe/IbHOCTD 111ar0B reoMeTpruueCcKoi CTa/iuu:

o Triangle setup, wireframe, transformation, lightning/shading,view port projection, tesselation.
o Wireframe, tesselation, transformation, lightning/shading, view port projection, triangle setup.
o Transformation, lightning/shading, wireframe, tesselation, view port projection, triangle setup.

14. Tunt BompoCa: MHOXKeCTBeHHBIH BLIOOP.
Kakue crcTembl KOOp/JUHAT HUCIIO/B3YIOTCS B TpadueckoM KoHBeliepe:
o JlokasibHast (CBsi3aHHasi C 00BEKTOM).



Muposas.
OKpaHHas (CBsi3aHHasi C 5KPaHOM)
CucTeMa KOOp/IMHaT, CBsI3aHHas C KaMepOou.

15. Tun Bompoca: OIUHOYHBIN BHIOOP.

BbIﬁepI/ITe BEPHYIO MMoc/ie0BaTe/IbHOCTD 1IaroB CTaAWH peHAEPHUHI'd.

HSR, texture mapping, alpha-blending and fogging, anti-aliasing, dithering, frame buffer, post-
processing.

Texture mapping, alpha-blending and fogging, HSR, anti-aliasing, dithering, frame buffer, post-
processing.

HSR, frame buffer, texture mapping, alpha-blending and fogging, anti-aliasing, dithering, , post-
processing.

16. Tun Bompoca: OJUHOUHBIN BLIOOP.

Kakue 00beKTHI AB/ISIOTCSI OCHOBHBIMUA 00BbEKTaMH ITO/IMTOHATEHOM ITOBEPXHOCTH.

BepmmHsl. (+)
Pebpa.
TpeyronpHUKWU.
MHOroyronbHUKH.

17. Tvn Bompoca: OAMHOYHBIN BBIOOP.

Z-6ydep 3T0:

Crncok 00beKTOB B TIOPsAKe Y/jaeHHOCTH OT KaMephl.
Crnrcok noBepxHOCTe! B MOPSZKe yjaTleHHOCTH OT KaMephbl.
[IBymepHbIii MaccuB ryOuH (+)



18. Tum Bompoca: OAMHOYHBIN BBIOOP.
Kakoii Bi/ TeHeli COOTBETCTBYeT TOUEUHOMY MCTOUHHKY CBeTa:
Hard shadows. (+)
Soft shadows.
Umbra
Penumbra
19. Tun Bompoca: OWHOYHBIN BHIOOP.
Shadow volume 3t0:
o [MTonvroHanbHbINA 00BEM TIPOCTPAHCTBA, OTOPACHIBAIOLIIA TEHb.
. [TosMroHabHLIN 00b€M TIPOCTPAHCTBA, U3 KOTOPOTO He Hab/F0[aeTCsl UCTOUHUK cBeTa (+)
20. Tun Borpoca: KpaTKui OTBeT.
UTo Takoe onepalysi CBEPTKHU.
OTBeT: 3TO MaTeMaTUueCKas oneparnys, puMeHéHHas K AByM ¢yHKuusM f 1 g, , mopoxxatoliasi TpeThbio
(byHKLHIO
21. Tur Boripoca: OfMHOYHBIN BBIOOD.
Yro dhopmupyeT pacTpoBoe u3obpaxkeHue
. TpeyroyssHUKU
. [Mukcenu(+)
¢ [lonmuroHsl
22. Tum Borpoca: MHOXXeCTBEHHBIN BBIOOP.
Kakne ab6peBHaTypbl OTHOCATCS K I[BETOBBIM MOZIE/ISIM?

- ABC

. HSV(+)
- LAB(#)
- RGB(%)
- MCYK

23. Tum BoIpoca: MHO>KeCTBEHHBIM BBIOOP.
Kakwue orepariv MaTMop(0/10ruy COXpaHsT pa3Mep o0bekTa?

. Opening(+)
. Closing(+)
. Dilation
. Erosion
. Top Hat
24. Twr Borpoca: OJJUHOUHbIN BbIOOP.

Kaxkoii ¢punbtp criocobeH yopars 1iym «Cosib U repel» u3 6MHapHOTO U300paXkeHus?
. MenuanHbIi(+)

. YcpenHenue
. TucHenue
. I"ayccoBckuii
25. Tun Borpoca: KOpOTKUM OTBET

Yro Takoe GHapHOe U300paykeHe
Oteet: V300pakeHue, MUKCeM KOTOPOTO MOTYT NMPUHUMATh OIHO U3 JIBYX 3HaueHuH (00bruHO 0 i 1)
26. Tun Bompoca: KOPOTKHi OTBeT
Harnuimre ¢popmyny A/isi GuibTpa «MHBEPCHSI».
OtgeT: 255-R, 255-G, 255-B
27. Tun Borpoca: KOpOTKUM OTBET
Yro npubKatoT GUIBTPHI TIOMCKa TPaHKUL] Ha 300paykeHnn?
OtBer: rpajueHT
28. Tun Bompoca: KOPOTKHi OTBeT
Kakoro 11BeTa cuMTaeTcsi eCTeCTBEHHOe OCBellleHHe B CLieHe?
OrtBeT: Genoro
29. Tun Borpoca: KOpOTKUM OTBET
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HazoBute cyOTpakTHBHBIE MO/Ie/M 1IBETA, KOTOPhIE BbI 3HAETE.
Oteer: CMYK

30. Tun Borpoca: KOpOTKUM OTBET

Harnuimmre siipo ¢unbTpa Coberts.

-1 0 1v/-1 0 1
(—2 0 2)(—2 0 2)
OtBet: -1 0 1/%-1 0 1

Cnoucok BOITIPOCOB /11 HHAUBUYA/IbHOI'O CO6ECE}]0BHHI/IH Hd 3K3dMeHe:

1)

2)

11

1.

LN,

KomnbroTepHas rpaduka B MHGMOPMAaIMOHHBIX cucTemMax. Kiaccudukaiiys pasenoB UHXKeHepHOM
rpaduKy B LLIUPOKOM CMBIC/IE.

Teopus uBeta. LIBeT u LiBeToBbIe Mofenu. Kiaccudukaiys Mmogeneli U UX UCTIONIb30BaHKE B
rpaduueckux gopmarax.

[Tpuniunel, API, Knaccel ¥ MeTo/bI MpOrpaMMUpoOBaHust 2d-rpadmku v rpaduueckoro
nHTepodeiica nons3osaresns A1 .NET Framework

O6paboTtka n3obpakeHui, GUIBTPHI TOUEUHBIE M MaTPHUUHbIE, METO/[bI MaTMOP(OIOTUU B
00paboTke n300paXkeHUiA.

[TapameTpuyecKue MOIMHOMHUA/IbHbIE KpUBbIe U roBepxHOCTH. Crinaiinbl be3be 1 NURBS.
ba3oBebie pacTpoBbie airopuTMbl. Anroput™ bpesenxsma.

OcCHOBHbIE a/ITOPUTMbI BBIUMCIUTETLHOW FeOMeTprr

dpakrasbl reoMeTpUYecKre u anredpanueckrie. MeTo[ CHCTeM UTepaTUBHBIX (QYHKIA.
KoopauHaTHbIN MeTo/, B KOMITbIOTEPHOM 1 H)KeHepHOM rpaduke. OaHOPOJHbBIE KOOPUHAThI.
CrpykTypa MarpuLipl ipeobpa3oBanusi. Kiaccudukarusi mpoeKui.

10. IMepcriekTuBHBIe npoeKinK. Knaccudukaiys. ['eomeTprueckast UHTepripeTalyst Ko3hdULIMeHToB

11.

MaTpHULbI.
MareMaTHueCcKre O0CHOBEI 3aXBaTa TPpeXMepHOr'o IBH>KeHHS 00BLeKTa I10 TIJIOCKUM I/I306pa)KEHI/IﬂM.

12. I'padmueckuii 3d-koHBelep U cHTe3 U300paXKeHUH. APXUTEKTypa BEPILIMHHOTO U TIUKCETbHOTO

(bparmenTHoro) 1eliepos. Illeiinepsl 1 rpadyueckuii KOHBeMep.

13. Metogp! TeKcTypupoBaHusl. JInHeliHast, OuiHeliHasl, TPWIMHeHast 1 aHU30TPOITHAs (PUIBTPaLVs.

Bump-mapping 1 normal-mapping. AHTHaIMaCHHT.

14. Ba3zosble nporpammHble cpefctBa 3D-rpaduku. OpenGL (v DirectX: yto n3ydanocs)
15. JlokanbHble mozeny ocBellleHust. [Tonsarus Lighting u Shading.
16. T'nobanpHOe MozieTMpoBaHue ocBeltieHrsi. OCHOBHbIE MTOHSTHS U MTOAX0/bl. TpacCMpPOBKa JTyUeH.

N3nyuatensHocTh (Radiosity). Meton doTtoHHbIX KapT (Photon-mapping).

17. MeTopb! ¥ anrOpUTMbI TpexMepHoi rpaduku. PeanvctruHast Bu3yanu3sanus 3d-cLieH

18. YnaneHue HeBHUMbIX 3/IeMEHTOB. TeHH.

19. TToaxopl K ONTUMU3ALMK BBIUMC/IEHUH B KOMITbIOTEPHOM rpaduke

20. Busyanusaius B pealbHOM BPeMeHH U MCII0/Ib30BaHUe 1lIeli/lepHbIX 3bIKOB B 3d-rpaduike
21. MeTo/b1 MO/Ie/TMPOBAHUSI TIPUPOJHBIX 00BEKTOB U SIBIEHUM C TIPUMEHEHHEeM IIei1epoB
22. Hayunast usyanusanusi 1 Metof, Volume Rendering.

TeMbl NPpAKTHYECKHUX 3aaanm‘z’1 H MIpUMepPbI BOIIPOCOB i HHAUBHU/YAd/IbHOT'0 COGECEAOBHHI/IH
M0 UTOI'aM NMPAKTHYECKHX 3anaHm‘/i:

«LIBeToBbIe Mozienm». [Ipeobpa3oBaHue u3o0pakenus u3z mogemi RGB B HSV

a. Kakwue cpenctBa O6buTH BRIOpaHbI /IJ1s1 peair3aliiy 1M0JIb30BaTeIbCKOro UHTepdetica u

rouemy?

b. Kakue CTPyKTypbl IaHHBIX OBI/TM UCTIOb30BaHbI /IJIs1 XpPAaHEHUs] U300paskeHus?
«O6paboTKa n300pakeHHIi». Pea3aliys MpOCTENUIINX TOUEUHBIX ¥ MAaTPUUHBIX (PUIBTPOB,
VHCTPYMEHTOB MaTeMaTuueckoil MOp(oI0run

a. UYeM ominMyaeTcsi TOUeUHbIN (UIBTP OT MaTPUYHOTO?

b. OT uero 3aBUCUT POM3BOAUTENBHOCTD TIPUMeHeHHs1 (prUIbTpa?

c. Kakue orpaHuueHUs1 HAK/IaIbIBAIOTCS Ha PO CBEPTKU (MaTpUUHBIN QUILTD)?



d. Kaxk moxHO 06pabaTbiBaTh TPaHUYHBIE TIUKCE/TN U300pakeHusI B C/Tyuae MaTPUYHOTO
¢unbTpa?
3) «MogenupoBaHue 1 BH3ya/ir3aliysi TpeXMePHbIX MOJIMIOHaIbHbIX ClieH ¢ romollsio OpenGL.
TekcTypupoBaHUe MPOCThIX 0OBLEKTOB»
nanasoH 3HaUeHN! TEKCTYPHBIX KOOPAWHAT?
Kak BBIUHCIIAIOTCS TEKCTYpPHBIE KOOPUHATHI?
Kakwue crioco0bl CriiakuBaHUsI TEKCTYD BbI 3HaeTe?
Uto Takoe MIP TekcTypupoBaHue?
TexHomnorust bump mapping. Kak ¢ moMo1i[pro TeKCTyphl CO37iaTh WITIO3MIO Oosiee
CJIO)KHOM (pOpMBI TIpegMeTa?
4)  «AnTOpUTM TPaCCUPOBKHU JIyueii»
a. S$IBnsieTcs v anrOpUTM TPaCCUPOBKU JTy4yel pacrapasiie/MBaeMbIM?
Kakue CTpyKTypbI JaHHBIX 00€CTIeurBar0T TPACCUPOBKY JIyueii?
Kak peanui3oBarb peKypCcUIo uepes ouepe/b?
HazoBuTe orpaHyuyeHus ajJropurMa TpaCCUPOBKHU JIyuer?
[MTopa3MmbIlLIsiiiTe Ha/l pa3HbIMU CTTI0CObaMu 0CTaHOBKU aliropuTMa?
UeM Tak NpUBJIeKaTe/IeH alrOPUTM TPACCUPOBKHU JIyuen?

Pan o

e o o

6.5. Metoguueckue MaTepyabl, OTpe/ieNstolie MPoLeyphl OLleHHBaHMUS.

[MTonoxeHue o ¢hoH/le OLIEHOUHBIX CPeJCTB, YTBEPKAeHHOe rpuka3oM pekrtopa HHI'Y ot 10.06.2015
Ne247-O/1.

[TonoxxeHne O TMpOBEJEHUM TEKYILEro KOHTPO/S YCIeBaeMOCTH W TIPOMEXYTOYHOW aTrTeCTalyu
obyuaroruxcst B HHI'Y ot 13.02.2014.

http://www.unn.ru/pages/general/norm-acts/attest stud%202014.pdf

7. YueOHO-MeTOUUeCcKOe U HH(opMaIHOHHOe obecrieueHne JUCIUITHHBI

a) OCHOBHasi IuTeparypa:
1) Kypc: Typnanos B.E. «KommnbtoTepHasi rpaduika [JO» https://e-learning.unn.ru/course/view.php?
id=804.
2) Kypc: Anekcanap Kynkos, Tamapa OBUMHHMKOBA. ATOPUTMHAYECKHE OCHOBBI COBPeMeHHOM
koMmribtoTepHoU rpadviku, MTHTYUT (http:/www.intuit.ru/studies/courses/70/70/info)

3) Kypc: denuc boronenos, Bagum Typnarnos. KommnetoTepHas rpadvika B MIH)KeHEPHOM aHaiu3e 1
HayuHo Bu3yamm3atmu, MTHTYUT (http://www.intuit.ru/studies/courses/587/443/info)

0) JomoHUTe/TbHAs JTUTepaTypa:

1) Kypc: Angpeii CemeHoB. [IporpaMmupoBaHye rpaguuecKrx MpoLeccopoB C UCIOIb30BaHUEM
Direct3D u HLSL (http:/www.intuit.ru/studies/courses/1120/175/info)

2) Kypc: Co3pgaHue rpadumyecknx Mogenei ¢ nomoulsto Open Graphics Library(OpenGL). UHTYUT
(http://www.intuit.ru/studies/courses/2313/613/info)

3) KomnbtoTepHas rpadvka. AIropuTMUUeCKUe OCHOBBI PAaCTPOBOM Tpadvku (feKiust o GUIbTpaiuu
1300pakeHUH, TIpe/TiojiaraeT perucTpaiuio Ha caite MUHTYUT).

http://www.intuit.ru/department/graphics/rastrgraph/8

B) nMporpaMmmHoe obecriedeHre v VIHTepHeT-pecypChl

1) Tpyab! KoHpepeHwmii ['padukon http://www.graphicon.ru/

2) Kypc "BBezenue B kommnbioTepHoe 3penre” 2015 (BMK MI'Y) https://www.youtube.com/playlist?
list=PLbwKcm5vdiSZGvD9tL.4bxj9zX1GfgWstZ

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

4) Cnenudukanuu OpenGL u GLSL https://www.opengl.org/
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5) Timothy J. Purcell. Ray Tracing on a Stream Processor. 2004

http://graphics.stanford.edu/papers/tpurcell_thesis
6) Martin Christen. Ray Tracing on GPU. http://www.clockworkcoders.com/oglsl/rt

7) Fast 3D triangle-box overlap testing.
http://www.cs.lth.se/home/Tomas Akenine Moller/pubs/tribox.pdf

8. MaTrepua/IbHO-TeXHHYECKOe o0ecrneyeHHe JUCIUILTHHBI

YuebOHast ayAWTOpUsl, OCHAIlleHHas TlapTaMu, CTYJAbsMH, YyueOHOW [IOCKOW, TIPOEKTOPOM.
KommbroTepHBIN  KlacC /i1 BBITIOJIHEHWS] TIPAaKTUYEeCKUX 3a/@aHUii W JeMOHCTpALlUK  pe3y/bTaToB
JOMAIITHUX MTPaKTHUeCKUX 3a/laHuid. YueOHast ¥ HaydHasi TUTepaTrypa, yueOHO-MeToAnYeCcKre MaTepHrasbl,
Tpe/[CTaBIeHHbIe B OMbMroTeuHoM (hoHzie, B 37IeKTPOHHBIX OMO/IMOTEeKaX 1 Ha Kadeape MaTeMaTHUIeCKOTo
obecrieueHust ¥ CyTiepKOMITBbIOTEPHBIX TexHooruii UTMM.

B KoMIbIOTEPHOM KJlacce yCTaHOBJ/IEHA orepaldoHHas cuctemMa Windows (yuijeHsust), Microsoft
Visual Studio 2010 (/wensus), 6udmuoreka OpenTK (open source) Ha cabite https://opentk.github.io/
eCTb CChIJTKA Ha JULeH3uI0, TipefiBapsieMast ¢pa3oii: The Open Toolkit is distributed under the permissive
MIT/X11 license and is absolutely free. View license on GitHub
(https://github.com/opentk/opentk/blob/master/Documentation/License.txt)

ITporpamma coctapsieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y ¢ yuetom pekomeHpaiui
OIIOIT BO no HampaeneHnuto 02.03.02 dyHaameHTasnbHasi HHGOpPMaTMKa W HHGOPMAL[MOHHbIE
TEeXHOJIOTUH.

ABTOpBI B.E. Typnarios

A.A.benokameHcKas

PeriensenT C.H. )XykoB

3aBenyromuii Kadeapoi P.I. Crponrux

I[Tporpamma ozobpeHa Ha 3aceflaHMM MeTOAMUYECKO Komuccuu Pasmodusnueckoro
¢akysnereTa. IIpOTOKO/ 3acejaHusi METO[UUECKOH KOMUCCHH PaJopU3NUeCKoro dakysbTeTa oT 25
deBpansg 2021 Ne 01/21.
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	2) Курс: Создание графическиx моделей с помощью Open Graphics Library(OpenGL). ИНТУИТ (http://www.intuit.ru/studies/courses/2313/613/info)

