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Pabouas nmporpamma auctumuiaael «KoMmetoTepHsrit cuaTe3 1 06pabotka m3obpa-
KEHHI» COCTaBlieHa B COOTBETCTBHM ¢ Y4eOHBIMU IIJIaHAMH IO HAIIpaBIE€HHUIO IIOATO-
ToBKH 09.04.04 [IporpammHas uHxeHepus (Maructepckas rporpamma MeTonsl u cpen-
cTBa pa3paboTku nporpammuoro obecrneuenus) mist 2020 roga nmpuémMa o O4HOH U 3a-
04HOH popMam oOydeHuS.

CocTaBUTENb:
npodeccop Kapenps MPOTPaAMMHOM HH)KEHEPUH
I.T.H., JTOIEHT 3opu C.A.

Pabouass mporpamma paccMOTpeHa W NPHHATA Ha 3acelaHWU KadeIpsl TIpo-
IrPaMMHOU WHXXEHEPHUU.
Ilpotokon ot « 10 » mapta 2020 roma Ne 9

3aBemyromuii Kadenpoit "//é =7 DensieB O.M.

Pa6oyas mporpamMma opoGpeHa yueOHo-MeToandeckoit komuccueii TOYBIIO
"ITOHHTY no manpasnenuto noarorosku 09.04.04 [TporpaMMHast UHXKEHEPUSL.
[Iporokonm ot « 20 » wMag 2020 roma Ne 10

[Ipencenatens 5}&@"?/7’ ®enses O.1.
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Pabouas nmporpamma npoasiena jist 20 roaa npuéma Ha 3aceTaHuu Kadeapbl
MPOrPaMMHOMN MHKEHEPUHU.

IIpoTokoi OT « » 20 roga Ne

3aBenyronuii kadenpoit

(moamuch) (®.1.0.)

CornacoBaHo ¢ BbITycKaroIel kadeapoit mporpaMMHON HHKCHEPUH.
3aBenyronuii kadenpoit

(moamuco) (®.1.0.)

Pabouas nporpamma mpoasiena g 20 roga npuéma Ha 3aceaHuM Kadenpsl
MPOrPaMMHOMN UHKECHEPUHU.

[IpoTokon oT « » 20 roma Ne

3aBenyromuii kadeapoun

(Toamuck) (®.11.0.)

CoracoBaHo ¢ Belityckarouieil kadenpoii «I[IporpamMmmuas nHxeHepHUs».
3aBenyromuii kadeapon

(Toamuck) (©.1.0.)

Pabouas nmporpamma npoasiena st 20 roaa npuéma Ha 3aceaHuu Kadeapbl
MPOrPaMMHON UHKEHEPUHU.

[IpoTokoi oT « » 20 roga Ne

3aBeayromuii kadeapoun

(moamuce) (®.1.0.)

CoracoBaHo C BBITyCKaroliei kadenapoit mporpaMMHON WHKEHEPHH.
3aBenyromuii kadeapon

(moamuce) (®.1.0.)
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1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA JUCHUIIJIMHBI

JucuunjinHa paccMaTpuBaeT BONPOCHI, CBS3aHHBIC C OpraHU3aIllel alropur-
MUYECKOT0 U MPOrPaMMHOI0 00€eCrieueHHsI COBPEMEHHBIX CHUCTEM TPEXMEPHOUN KOMIIbIO-
TEepHOH TpaduKH.

Heablo TUCHUTIIMHBL SBISETCS: U3YYEHHUE MAaTEeMATUYECKUX U aIrOPUTMHUYECKUX
OCHOB MOCTPOEHHUS KOMITBIOTEPHBIX CUCTEM CHHTE3a U 00paboTKM rpaduyecKkux n300pa-
KECHUMU.

3anaveil TUCIUIUTMHBI SBIIICTCS: YCBOCHHUE CTyJAEHTaAMU (DyHIaMEHTaIbHBIX OC-
HOB OpraHu3anu U (yHKIIMOHUPOBAHUS COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW Tpa-
buku, cuHTE3a U 00padOTKN M300paKEHUH, N3YUEHUN MATEMAaTHUYECCKUX U aJlTOPUTMUYC-
CKHUX OCHOB TOCTPOEHHUSI IMPOrPaMMHOTO OOECTeueHUs CUCTEM CHHTEe3a U 00paboTKH
U300paKeHHIA.

B pe3ynbTaTe 0CBOCHUS TUCHUILIIUHBI CTYACHT JI0JKEH

3HATbh METOJIbl CHCTEMHOTO ¥ KPUTHYECKOTO aHAJIM3a; METOJUKH Pa3pabOTKU CTpATEruu
JEUCTBUM IS BBISIBIICHUS U PEILICHUS MTPOOJIEMHBIX CUTYAIINI; COBPEMEHHbBIE MHTEILICK-
TyaJIbHbIE TEXHOJIOTHH JUIsl pelIeHus] Mpo(ecCHOHANBHBIX 3a]]ad; COBPEMEHHOE IPO-
rpaMMHOE U aliapaTHoe oOecreueHre nHHOPMAIMOHHBIX U aBTOMAaTU3UPOBAHHBIX CH-
CTEM; METObl CO3/IaHUs TMPOrPAMMHOTO OOECIIeYEHUs ISl aHAIN3a, PaCllO3HABAHUS U
00paboTku uHpopmaiuu, cuctem HUppoBoit 00pabOTKU CUTHATIOB; METO/IbI pa3pabOTKH
[1O nuist co3nanus TpeXMEPHBIX U300paKeHU; 0a30BbIE MPUHIIUIIBI TOCTPOEHUS CUCTEM
MalIMHHON rpauKu, CHHTE3a U 00pabOTKH M300paKeHUI; TPUHIIUIIBI pa3padOTKHU Mpo-
TPaMMHOTO oOecrnedeHus: Uis rpauuecKux CHCTEeM; OCHOBHBIC MPHUHIIUIBI CO3/IAHUS
pacTpoBBIX rpapuuecKux N300paKeHHIT; OCHOBHBIE METO/IbI U aJITOPUTMBI CHHTE3a PacT-
POBBIX TpaUUECKNX MPUMUTHUBOB; OCHOBHBIC MPUHITUIIEI CHHTE3a M300paKEHUN TpeX-
MEPHBIX CIICH; MATEMAaTHUYECKUE MOJIEIH IS TIPEACTABICHHS 0ObEKTOB CIIEH; MaTEMAaTHU-
YEeCKHe U aITOPUTMHYECKHE OCHOBBI BRIMIOJIHEHUS TIpolieyp Beex ctaauii 3 D- rpaduue-
CKOTO KOHBEHepa; MOJENN OCBEIICHUS U METOJIbl UX BBIMIOJHEHUS; OOIINEe MTPUHIIUIIBI
00paboTKH M300paKEHUH W OCHOBHBIC aJTOPUTMBI BBIMIOJHEHUS TIPOIIETYyp 00padOTKU
U300paKEHUN;

yMeTb MPUMEHSITh METObl CACTEMHOTO MOAX0/a U KPUTHIECKOTO aHaJIM3a MPOOJIEMHBIX
CUTYallHil; 000CHOBBIBATH BHIOOP COBPEMEHHBIX HHTEIIEKTYAIbHBIX TEXHOJIOTHH U MPO-
IrPaMMHOM Cpeabl IPU pa3pabOTKe OPUTHHAIBHBIX MPOTPAMMHBIX CPEICTB ISl PEIICHUS
npodecCHOHANBHBIX 3aJ]a4; MOJACPHU3UPOBATh MPOTPAMMHOE U ammapaTHoe obecreue-
HUE THPOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CUCTEM JIJISl pelieHHs PO eCCHOHATb-
HBIX 3a71a4; MCIOJIb30BaTh METOIBI CO3aHUSI MPOTPAMMHOT0 OOECTICUCHHS )1 aHAIH3a,
pacro3HaBaHus U 00paboTKU HH(GOpPMALIUK, CUCTEM ITU(POBOH 00paObOTKU CUTHAJIOB; UC-
M0JIb30BaTh METOAbI pazpaboTku [10 nis cozmaHus TpeXMEPHBIX H300paKeHUH; co3/ia-
BaTh MPOTPaMMHBIE MPOEKTHI CHHTE3a TPEXMEPHBIX W300paKEHUN HA OCHOBE aJITOPUT-
MOB BBIIOJHEHUS cTaauii 3D- rpadgudeckoro KoOHBeHepa 1 arOpUTMOB TEHEPAIIUU PACT-
POBBIX TPAaPUUECKUX MPUMHUTHBOB; MPOTPAMMHBIM CITIOCOOOM BBITIOJHATH Pa3IUYHBIC
orieparuu Mo 00padboTKe pacTPOBBIX H300PAKEHHUH; UCITOIH30BaTh COBPEMEHHBIC TEXHO-
JIOTUY ammapaTHON MOAIEPKKHA KOMITBIOTEPHOTO CHHTE3a U 00paboTKH M300paKeHU;



5

BJIa/IeTh METO0JIOTMEN CUCTEMHOTO U KPUTUYECKOTO aHAlIM3a MPOOJIEMHBIX CUTYAIIHH;
METOJMKAMU TIOCTAHOBKH II€JIU, OTMPEIEIICHHs CIIOCOOOB €€ JTOCTUKEHUS, pa3pabOTKu
CTpaTeruil eWCTBUM; HaBbIKaMU Pa3padOTKU OPUTHHAIBHBIX MPOrPAMMHBIX CPEACTB, B
TOM YHCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX MHTEIUIEKTYaIbHBIX TEXHOJIOTUH, JIJISl pe-
HIeHUs] MPO(PECCUOHANIBHBIX 3aJ1ay; HaBbIKAMHU pa3pa0OTKU MPOTPaMMHOTO U ammnapar-
HOTO oOecriedeHus: MHGHOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CHUCTEM JJIS PEIICHHUS
npodeccuoHaNbHbIX 33/1a4; HaBbIKaMu pa3padoTku 11O aiig co3panus TpeXMepHBIX U300-
paKeHUH; METOIMKON MPAKTHUYECKOTO MPUMEHEHUS! TEXHOJIOTUI OpraHu3aluu U QpyHK-
LMOHUPOBAHMSI COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOM Ipaduku, CUHTE3a U 00pabOTKU
M300paXKeHHIT; HABBIKAMH M METOAMKOM pa3pabOTKU MPOTPAMMHBIX IIPOEKTOB T'eHEpaIUu
U 00pabOTKH M300pakeHU aJsi TpadhUIeCKUX CHUCTEM M KOMIIOHEHTOB IPUKIIATHOTO
MPOTPAMMHOTO OOECTICUCHHSI; METOIUKOW OIEHKH 3(PPEeKTUBHOCTH pPa3pabOTaHHOTO
MIPOrPaAaMMHOTO OOECTICYEHUSI.

[lepeuncnennblie pe3ynbTaThl 00YUeHHUs SBIISIOTCS OCHOBOM 17151 (POPMUPOBAHUS

CJIEIYIOLUX KOMIIETEHIIUI:

VYK-1 - cnocoGeH oCymecTBIsATh KPUTHUECKUI aHaIu3 MpoOJEMHBIX CUTyalluid Ha Oc-
HOBE CHCTEMHOTO MOAXO0/a, BeIpabaTbiBaTh cTpareruto nerctBuii; OIIK-2 - cnmocobGen
pa3pabaTbIBaTh OPUTHHAJIbHBIE AJITOPUTMBI U IPOTPaMMHBIE CPEACTBA, B TOM YHCJIIE C UC-
I10JIb30BAaHUEM COBPEMEHHBIX MHTEJUIEKTYaIbHbIX TEXHOJIOTUH, U1 pelIeHust Ipodeccu-
oHanbHbIX 3a1a4; OIIK-5 - cnocobeH pa3pabaTsiBaTh U MOJIEPHU3UPOBATH IPOIPAMMHOE
Y amnmnapaTHoe obecrneuyeHue HHHOpMallMOHHBIX U aBTOMATU3UPOBaHHbIX cucteM; [1K-3 -
BJIa/ICHHE HAaBBIKAMU CO3JaHMs IPOrpaMMHOT0 o0ecrieueHus Il aHalln3a, pacio3HaBa-
HUA U 00paboTku nHdopmaluu, cucteMm nudpoBoit 06padoTku curnanos; [1K-4 - Biane-
HUe HaBblKamMu pa3pa0oTku 110 nns co3nanus TpexMepHbIX U300paKeHUH.

2 MECTO JUCHMIIJIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JucuumnirHa OTHOCUTCS K 00s3aTesbHOM yacTh, bioka 1 aucuuruima (Momyneil)
y4eOHOro TIaHa.

basupyercst Ha 3HaHUAX U YMEHHSIX, KOTOpbIE CTYACHT MPHOOPET MPU OCBOESHUU
IpEIIIeCTBYIOUUX MPO(ecCHOHANBHBIX AUCHMILIMH OakajlaBpuaTa IO HAalpaBICHUIO
09.03.04 IIporpaMmHasi UHKEHEPHS.

3HaHUSA ¥ YMEHMsI, TPUOOpPETEHHbIE P OCBOCHUM JAHHOM TUCUUIUIMHBI, peau-
3YIOTCSl CTYJEHTOM IPH M3yYEHUU MOCIEAYIOUINX TUCHUILINH: «Pacno3HaBaHue obpa-
30B», «IHTeNIeKTyalbHbIi aHamu3 JaHHBIXY, «H(bOpMalMOHHbIE U TEJIEKOMMYHHKA-
LIMOHHBIE TEXHOJIOTUNY, TPOXOKIECHUHU MPAKTUKHU, MPOXOKACHUHN TOCYAAPCTBEHHOU UTO-
TOBOM aTTECTALUMU.
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3 CTPYKTYPA U COAEP KAHUE JUCIIUITJINHBI

3.1 PacnipenesieHue y4eOHBIX YaCOB M0 TeMaM JUCHMILIMHBI U BHAAM 3aHATHI

HaumenoBanue Tem
(conmeprKaTesbHBIX MOAYJIEH)

KosmyecTBo yacoB
(ounasi/3aounas popma)

Bcero

B ToMm unciie

Jlexnun

[Ipaxkr.

JlabGop.

CP

Tema 1. BBeneHne B KOMIbIOTEP-
HBII CHHTE3 U 00paboTKy M300pa-
pkeHU. CUCTeMbl KOMIIBIOTEPHOU
rpadbuKu

18/10.5

6/0.5

12/10

Tema 2. 2D xommbproTepHas rpa-
(brka — CUHTE3 pacTpOBbIX rpadu-
YECKUX U300paKEHUI, OCHOBHBIC
METO/IbI ¥ AJITOPUTMBI TCHEPAITUN
0a30BbIX 2D- pacTpoBbIX rpaduye-
CKHX TPUMHUTHBOB

24/21.5

4/0.5

4/1

16/20

Tewma 3. 3D xoMIBIOTEpHAS Tpa-
(buka — cunte3 3D- u3o00paxeHui,
OCHOBHBIEC METO/IbI U AJITOPUTMBI
peanuzanuu ctaauii 3D- rpaduue-
CKOI0 KOHBeWepa

58/77

14/4

20/3

24[70

Tema 4. O6paboTka rpapudecKux
M300paKEHU — OCHOBHBIC METO/Ib]
M alropuT™Mbl 00pabOTKH N300pa-
PKEHU I

44/35

10/1

10/2

24/32

KoHTtpoJib:

36/36

Hroro:

180/180

34/6

34/6

76/132

q)OpMI/IpOBaHI/IC KOMHCTGHHI/Iﬁ B PE3YyJIbTAaTC OCBOCHUA TCM JUCHHUITJINHBI

KoMmmerennuu TeMbl TUCITUTITUHBI, HAlICJICHHBIC Ha BBIPAOOTKY KOM-
[IETEHIU
YVK-1 1,2, 3,4
OIIK-2, OIIK-5 2,3, 4
[1K-3, I[IK-4 2,3, 4
3.2 Jlekuuu

Tema 1. Beenenne B KOMIBIOTEPHBIN CUHTE3 B 00pabOTKy n300pakenuid. Cu-

CTEMBI KOMITHIOTEPHOM TpapuKH.
Conepyxanue TeMbl 1:
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Cuctemsbl komnbrorepHoit rpaduku (CKID'). Knaccuduxanus, ucropus pa3BuTus,
obnactu npuMmeHeHus. OcHoBHBIE TpeOoBaHus 1 xapaktepuctuku CKI'. CunTes u 00-
pabotka nzobpaxenuit B CKI'. [lepcriektrBHbIe HanpaBienus pazputus CKI'.

Jlutepatypa k Teme 1: [1-2,5, 8 — 11]

Tema 2. 2D xomnbroTepHas rpadyka — CHHTE3 pacTpOBBIX IpaduIecKux u3oopa-
YKEHUH, OCHOBHBIE METO/IbI M AJITOPUTMBI reHepanuu 6a30Bbix 2D- pacTpoBbIX rpaduue-
CKUX IPUMHUTHBOB.

CozeprkaHue TEMBI 2:

PactpoBoe rpaduueckoe nzodpaxenue. KoMmnploTepHbIN CUHTE3 PaCTPOBBIX Ipa-
dudecknx nzobpaxenuii. Pactepusamms. MeToapl U alrOpuTMBbl TE€HEpAIIMH OCHOBHBIX
2D- pactpoBbIx rpaduuecKux NPUMUTHBOB.

Jluteparypa k Teme 2: [1-2, 5,8 — 11]

Tema 3. 3D xomnwroTepHas rpaduka — cuaTe3 3D- n300pakeHuii, OCHOBHBIC Me-
TOJIbl ¥ AITOPUTMBI peaniu3aiuu ctaauii 3D- rpaduyueckoro KoHseiiepa

ConeprxaHue TeMbl 3:

3D xomrmbroTepHas rpaduka — OCHOBHBIE 3324, Kiaccudukaius cucteM 3D kom-
netoTepHoit rpaduku. Cuntes 3D- n3o0pakeHuii, OCHOBHOM MOpsiIoK cuHTe3a 3D- rpa-
buueckux nzodpaxenuit. 3D- rpaduueckuii kouseitep. Kitaccudukanus u Mmoaenu npe-
cTaBieHus 00bekTOB Npu 3D- KOMIBIOTEpHOM CUHTE3e M300pakeHuid. OCHOBHbBIE Me-
TOJBI U AITOPUTMBI peanu3anuu craauii 3D- rpaduueckoro konseliepa. ['eomerpuye-
ckue appuuHbie MpeodpazoBanus. [IpoekTuBHBIE U BUIOBBIE IpeoOpazoBanusi. OTceye-
HUE. Y JaJCHUE HEBUIUMBIX JIMHUAN U OBEPXHOCTEW. MOAEIN OCBEIIEHUS U BBITIOJTHECHUS
3aKpacku 00beKTOB. [Iporieaypsl Bu3yanu3anuu U pacTepu3anui. TeKcTypupoBaHHUe.

Jlutepatypa k Teme 3: [1-2, 5,8 — 11]

Tema 4. OOpaboTka rpaduyeckux U300paKEHUIl — OCHOBHBIE METObl U aJro-
PUTMBI 00paOOTKU N300PAKEHU.

ConeprxaHue TeMbl 4:

O6paboTka rpadudecKux H300paKCHUN — 3a/1aul, OCHOBHBIC MPUHITUIIBI U KJ1ac-
cudukarus npoueayp. MaremaTndeckue OCHOBBI 00paOOTKH PacTPOBBIX U300paKEHUH.
bazoBbie METOIbI 1 ANITOPUTMBI 00PAOOTKH rpadUIECKUX U300PKEHHI - METO/IbI TTOAJIE-
MEHTHOI 00pabOTKH, TMHEHHON U HETMHEHHON (PUIbTpPAIlUY, YCTPAHEHUS CTYIIEHYATO-
CTH; CTIOCOOBI OOHApYKEHUS 00bEKTOB Ha N300pakeHnr. OCHOBHBIEC aJITOPUTMBI CKATHUS
TUTSL XpaHEHUS U apXUBAIMHM H300paKeHUH.

Jluteparypa k Teme 4: [3-4,5, 8 - 11]

3.3 JIaGopaTopHbie padoThI

Ne Tema paboTsl O6bem, yac. | Jlure-
/1 OYH/3a04YH | parypa
1 2 3 4
KoMmbroTepHbiii CHHTE3 pacTPOBBIX TpaduuecKux
1 | m3o0paxkeHuii. MeToIbI M aITOPUTMBI TEHEPAITUHU OC- 2/2 [6, 5]
‘HOBHBIX 2D- pacTpoBbIx rpadMyeCcKUX TPUMUTHBOB ‘ |
1 2 3 4




8

TpexmepHas koMiibtoTepHas rpaduka. CUHTE3 U300-

2 | paXeHHs] MOHOXPOMHBIX TOYEUYHBIX HCTOYHUKOB 6/2 [6, 5]
CBETa
TpexmepHast koMiibtoTepHas rpaduka. CUHTE3 U300-

3 | paKeHHUs TMPOCTEHIIECH CIICHBI ¢ NCITOJIb30BAHUEM aJl- 6/0 [6, 5]
ropuT™Ma "XyJa0XKHHUKA"

4 TpexmepHnas komneioTepHast rpaduka. Mozenb 6/0 [6, 5]
ocseneHHoctu doura. 3akpacka ['ypo ’
Tpexmepnas komnbsioTepHas rpaduka. CunTe3 n300-

5 | paXeHHH TEKCTYPHUPOBAHHBIX IJIOCKUX MTOBEPXHO- 6/0 [6, 5]
CTEW METOJ0OM TPACCUPOBKHM Jiyuei kiacca "DOOM"

6 O6paboTtka nzoopaxenuid. [Ipocrelimas npeapapu- 412 [6, 7, 5]
TeJbHas JIMHEITHAs 00paboTka n300pakeHU T

7 O6paboTtka nzooOpaxenuit. ONTUMU3AIUS TATTUTPHI 4/0 [6, 7, 5]
Y TICEBJJOTOHUPOBAHUE TpapuuecKoro n300paxxeHus T

Hror 34/6
(o}
3.4 CamocTrosiTesibHAasi padoTa CTyIeHTa
Ne Bunbr camoctosTenbHOM paboThl CTy/IEHTa O6bewm,
n/n qac.
OYH/3204H

1 Nzydenne neximoHnHoro matepuana (He meaee 50% ot oobema 34/48
JICKITUH)

2 [ToaroToBka K mpakTHUeCKUM 3aHATUSIM (He MeHee 50% ot -
o0beMa ayTUTOPHBIX TPAKTUICCKUX 3aHITHH )

3 [ToaroroBka k mabopaTopHbiM padotam (He meHee 50% oT 42[75
o0beMa ayTUTOPHBIX JIAOOPATOPHBIX 3aHATHIA)

4 BrinonHeHnne kypcoBoro npoekra (36 yacoB) -

5 Brinonnenne kypcoBoit paboTsl (27 4acoB) -

6 BrinosHeHre nHAMBUIyaIbHOTO 3a1aHus (He MeHee 9 4yacoB) - /9

Hroro: 76/132

3.5 KypcoBoii npoekT (pa6oTa), MHAUBHAYAJIbHOE 3aaHHUE

Kypcogoii mpoekT (padoTa) Mo AUCHUIUIMHE YI€OHBIM TIJIAHOM HE MPEyCMOTPEH.
B 1 cemectpe miis cTyaeHTOB 3a049HOM (HOPMBI 00YUEHUS IPEAYCMOTPEHO BBITIOJN-

HEHUE KOHTPOJLHOM paboThI IO opMe HHAUBHAYAJBHOTO 3aJaHUS.

Temaruka 3amanus cBsizaHa ¢ pa3zpabOTKOW MpOrpaMMHOro oOecredeHus 1Jis re-
Hepaluu rpadpuyeckux n3odpaxenuil Ha 6aze Texnonoruun OpenGL. Llens — ycBoeHue
METOJUKH Pa3pabOTKU MPOrPaMMHOTO OOeCTIeUeHUs I PEIICHHUs TPAKTUIECKUX 3a/1ad

cUHTe3a rpadguueckux n3odpaxeHnuit Ha 6aze OpenGL.
B pe3ynbTraTe BBINONMHEHUS PAaOOTHI CTYACHT JOJIKCH:
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— 3HATh U MPUMEHATh METOJUKY Pa3pabOTKU MPOrpaMMHOTO OOecreueHust s
peleHns MpaKTUYeCKUX 3a7a4u CuHTe3a rpadudeckux n3odpaxxenuit Ha 6a3ze OpenGL;

— 001anaTh HaBBIKAMU Pa3pabO0TKHU IPOEKTOB JJIs CO3/IaHUsI IPOTPaMMHOT0 o0ec-
NEYCHUs JUI PElICHUs] MPaKTHUUECKUX 33/7ad CHHTE3a rpauueckux H300pakeHUd Ha
6aze texnomoruu OpenGL, 060CHOBBIBATH CBOU PEIICHUS.

[TosicuutenpHas 3amucka Mo MHAWBUTyaIbHOMY 33/1aHUI0 0POPMIIAETCS Ha JINCTaX
dopmata A4 u conepxut GOPMYIMPOBKY 3aAaHUS, HEOOXOUMYIO KPAaTKYIO TEOpEeTHIE-
CKyt0 HH(OpMaILMIo, COOCTBEHHO OMHMCAHUE U PEATU3AIINIO IPOEKTa, CKPUH-IIIOTHI TECTH-
poBanus pazpadotanHoro [10, ciucok UCMoIb30BaHHBIX ICTOYHUKOB. Pe-KOMEH1yeMblii
00BEM MOSICHUTENIHHON 3aMKUCKHU TI0 MHIUBUTyIbHOMY 3aJjaHutio — He Oosee 10 cTpaHuly
dbopmara A4.

4 ®OHJA ONEHOYHBIX CPEACTB

4.1 Kputepuu ¥ mIKAJbI JJI1 HHTETPUPOBAHHON OLIEHKN YPOBHA copmupo-
BAHHOCTH KOMIIETEHIMH

CocraBnsromas KOMIIETEHIIUN — [OJIHOTA 3HAHUU

- HyJIEBOM YpPOBEHb: HEBEPHBIE, HE APT'YMEHTUPOBAHHBIE, C MHOKECTBOM I'PyOBIX OIIMOOK
OTBETHI HA BOIIPOCHI / OTBETHI HA JIBA BOITPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBYIOT. Y po-
BEHb 3HaHU HW)KE MUHUMAJIbHBIX TPEOOBAHMIA;

- MUHMMAaJIbHBIM YPOBEHb: JTaHbI HE IIOJIHBIE, HE TOYHBIC U apryMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHL. YPOBEHb 3HAHUH HIKE€ MHUHHUMAaJbHBIX TpeOoBaHuH. [lomyiieHo MHOTO
rpyObIX OIIHUOOK;

- [IOPOTOBBIA YPOBEHB: JaHbl HEIOCTATOYHO IOJIHBIE, TOYHBIE U ApIYMEHTUPOBAHHBIE OT-
BETHI Ha BOINIPOCHL. [1110X0 3HaeT TEpMUHBI, ONPEIEICHUS U IOHATHS; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOILIEHUS, TPUHLIUIIBL. JIOMyIIeHO MHOTO HErpyOBIX OIIMOOK;

- CpeIHUM ypOBEHB: JlaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHI. B 11€J10M 3HAaeT TEPMUHBI, ONPEAEICHUS U MOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHUS, TIPUHLIUIIBI. JIOMyIIEHO HECKOJIBKO HErpyObIX OINOOK;

- IPOJIBUHYTBIM YPOBEHB: JaHBI MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, MPUHIUIIBL. J[OMyIIEeHO HECKOJIBKO HETPYOBIX OLIHOOK;

- BBICOKHM YPOBEHB: IAHBI [IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI.
3HAaeT TEPMUHBI, ONPEACIICHNS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUs, IPUHIMIBL. [[ONyIIeHO HECKOIBKO HETOYHOCTEHN.

Cocrapistomas KOMIETEHIIUN — YMEHUS

- HyJIEBOM YpPOBEHB: ITOJIHOE OTCYTCTBHE IIOHUMAHUS CYTH METOAUKHU PEILEHUS 3a7auHu,
JIOITYILIEHO MHOYKECTBO TPyOeHIINX OMMOOK / 3a/1aHUs HE BBITIOJIHEHBI BOOOIIIE;

- MUHMMAaJIbHBI YPOBEHb: cJ1lab0e MOHMMAHUE CYyTH METOJUKH PEIICHUs 3a/1ayu, JIOMy-
1ieHbl TpyOble ommOKku. Pemennst He o0ocHOBaHbl. He ymeer uncnoib3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JauTeparypy. He opueHTupyercs B crieruaibHONM HAyYHOU JIUTE-
paType, HOpMaTUBHO-TIPABOBbIX aKTax;
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- IOPOTOBbII YPOBEHB: AOCTATOYHOE IOHUMAHHUE CYTU METOJIMKHU PELICHUS 3a/1a4H, J10ITy-
1IeHbl OIIMOKK. PerieHnst He Bcerna 0O0OCHOBaHbI. Y MEET UCMOJIb30BaTh HOPMAaTUBHO-
TEXHUUYECKYIO JuTepatypy. Cnabo opueHTHpyeTcs B CHElMaIbHON Hay4dHOU JuTepa-
Type, HOpPMaTUBHO-IIPABOBBIX aKTaXx;

- CpelHUH ypOBEHb: B IIEJIOM MOHUMAET CyTh METOJIMKHU PEIICHUs 3a7ayd, AOMYIIECHBI
ouOku. Pemienust He Bcera 0OOCHOBaHbI. Y MEET UCIOJIb30BaTh HOPMAaTUBHO-TEXHU-
YECKYI0 U CIIEHUATIBHYIO HayUHYIO JINTEPATYPy, HOPMAaTUBHO-TIPABOBBIE AKTHI,

- IPO/IBUHYTHIN YPOBEHD: B 1I€JIOM IOHUMAET CYTh METOAUKU PEILICHHS 3a/1a4H, JOMYIICHBI
HETOYHOCTH. CrIocoOeH 000CHOBATh PEIIECHUS. Y MEET UCIOIb30BATh HOPMATUBHO-TEX-
HUUECKYIO U CIICIUANBbHYIO HAYYHYIO JIUTEPATyPy, HOPMATHBHO-TIPABOBBIE AKTHI;

- BBICOKUH ypoBeHb: [loHumaer cyTh MeToauKku petieHus 3agaun. Crnoco6eH 060CHOBaTh
peleHrs. YMeeT UCTOIb30BaTh HOPMAaTHBHO-TEXHUYECKYIO U CHECIUANBbHYI0 HAYYHYIO
JMTEPaTypy, IEPE0BOi 3apyOeKHBII ONBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocrasisironiasg KOMIIETCHIIUH — BJIaJeHUEC HaBBIKAMH

- HYJICBOM ypOBEHB: HE IIPOJICMOHCTPHUPOBAII HABBIKHA BBHITIOJIHEHUS MPO(HECCHOHATBHBIX
3a7a4. VICIIBITBIBAET CYIIECTBEHHBIC TPYJIHOCTH IPHU BBITIOJHEHUU OTACIbHBIX 3a/1a-
HUU,

- MUHUMAaJIbHBIM YPOBEHb: HE IPOJIEMOHCTPHUPOBAJI HABBIKM BBIMOJHEHUS MPOdhecCcHo-
HAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPH BBINOJIHEHUHA OTAEIb-
HBIX 3aJaHUH;

- IOPOTOBBIN YPOBEHB: BIIAJIEET OMBITOM TOTOBHOCTU K MPO(PECCHOHATHLHOMN JIeSITENHHO-
CTU U NPOo(eCCHOHAIBHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MMOPOTOBOM ypoBHE. Tpy-
JIOBBIC JEHUCTBHS BBIIOJIHICT MEIJICHHO M HEKQUECTBECHHO,

- CpeIHUHN YPOBEHb: BJIAJICET CPEIHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHAIBHOM Jesi-
TEJILHOCTU U MPOGEeCCUOHAIBHOMY CaMOCOBEPILICHCTBOBAHUIO. Tpy0BbIe AEHCTBUS
BBITIOJTHSICT HAa CPETHEM YPOBHE T10 OBICTPOTE U KA4eCTBY,

- IPOJABUHYTHIA YPOBEHB: BJIAJEET OMBITOM U JJOCTATOYHO BBIPAKECHHOW JIMYHOCTHOM TO-
TOBHOCTH K NMPO(ECCHOHAIBHON ACATEILHOCTH U MPO(PECCHOHATLHOMY CaMOCOBEpP-
IICHCTBOBAHUIO. BBICTPO M KAaYECTBEHHO BBINOJIHAET TPYAOBbBIC ICHCTBHUS ;

- BBICOKMU YPOBEHb: BJIAJICET OMBITOM M BBIPAKEHHOCTHIO JIUYHOCTHOM TOTOBHOCTH K
poeCCHOHAIBHOM JCATEIbHOCTH W TPO(ECCHOHATLHOMY CaMOCOBEPIIICHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJHAET TPY/IOBBIE ICHCTBUS.

O060061eHHas orieHka cOPMUPOBAHHOCTH KOMIIETEHIIUM

- HyJICBOW YPOBEHB: KOMITETCHIINHA HE C(HOPMUPOBAHBI;

- MUHAMAJIBHBIN YPOBEHB: 3HAUMTEIILHOE KOJIMUECTBO KOMITETCHIINN HE C(HOPMHUPOBAHO;

- IOPOTOBBIN YPOBEHB: BCE KOMITETEHIIUN C(HOPMHUPOBAHBI, HO OOJILITUHCTBO Ha TIOPOTO-
BOM ypOBHE;

- CPEIHHUI YPOBEHB: BCE KOMITETCHIIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHIA YPOBEHB: BCE KOMIIETCHIINA C(HOPMHUPOBAHBI HA CPEIHEM WJTH BHICOKOM
YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIIETEHIINN C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.
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4.2 Bonpochl K 3K3aMeHY U IpUMep IK3aMeHAIHOHHOTO OMJIeTa

Bonpocsl k 3xk3aMeHy:

TeopeTndeckne BOIPOCHI:

1. Cuctemsl komnbrorepHoit rpaduku (CKI'). Knaccudukanus, obnactu npumeHe-
HusA. OcHOBHBIE TpeboBaHus U xapakrepuctuku CKI'.

2. Cucrtembl koMmbloTepHoit rpaduku (CKID). [lepcniekTrBHBIC HAaNTpaBiICHUs pa3BU-
tusa CKI'.

3. Pacrepu3aniys, OCHOBHBIC TIOJIXO/IbI, METOIbI M AJITOPUTMBI TeHEpaInu 0a30BBIX
2D- pactpoBsIx rpaduYeCKUX MPUMUTUBOB. AJITOPUTM T€HEpaLIUU OTPE3Ka M0 Me-
tony CDA.

4. Pacrepu3zaiiusi, OCHOBHBIE MOJIXO/IbI, METOJIbI U AJITOPUTMbI FeHEpAIIMK 0a30BBIX
2D- pacTpoBbIX rpadiIECKUX MPUMUTHBOB. AJITOPUTM TEHEPAIIUX OTPE3Ka 10 Me-
Toay uenouduciaeHaoro CDA.

5. Pacrepu3aniys, OCHOBHBIE TIOJIXOJIbI, METOJIBI M AJITOPUTMBI T€HEpAIMK 0a30BBIX
2D- pacTpoBbIX rpadiIECKUX MPUMUTHBOB. AJITOPUTM T€HEPAIIUN OTPE3Ka IO Me-
Tony bpesenxama.

6. Pacrepu3aiiys, OCHOBHBIC TOIXO/IbI, METObI M JTOPUTMBI TeHEpaIuu 0a30BBIX
2D- pacTpoBbIX rpauuecKuX MPUMHUTUBOB. AJITOPUTM T€HEpPALUU OKPY>KHOCTU
o meroxy bpeszenxama.

7. Pacrtepu3aniys, OCHOBHBIE IIOJIX0JIbI K METOJIaM 3aKPACKH CIUIONTHBIX TPUMUTHUBOB.

Pactepuzamnusi, OCHOBHBIC MIOJXOIBI K METOIaM T€HEPAIMH MPUPTOB.

9. Cunte3 3D- nzo6pakeHuii, OCHOBHBIC METO/IBI M AJITOPUTMBI peaTH3aIlii CTaIui
3D- rpaduyeckoro konseiiepa: OCHOBHOW MOpsiIoK cuHTe3a 3D- craTmueckux
rpaduyecKuX U300paKeHUI.

10.Cunre3 3D- n3o0pakeHHi, OCHOBHBIC METObI M AJITOPUTMBI PeaTM3aluK CTaaui
3D- rpaduyeckoro konseiiepa: 3D- rpadudeckuii KoHBeiep.

11.Cunte3 3D- n3o0pakeHHil, OCHOBHBIC METObI M AITOPUTMBI PeaTu3aIliu CTaIuil
3D- rpaduueckoro kouBeliepa: Knaccudukarus u Moaenn PEaICTaBICHUAS] 00b-
eKTOB IpH 3D- KOMIBIOTEPHOM CHHTE3€ U300paKEHUH.

12.Cunre3 3D- n300pakeHHi, OCHOBHBIC METObI i AJITOPUTMBI PeaTM3aluK CTaIUi
3D- rpadudeckoro koHBeiepa: BokcenbHbIE MOIETN MPEACTaBICHUS 00BEKTOB
npu 3D- KOMITBIOTEPHOM CHHTE3€ U300paKEHUH.

13.Cunre3 3D- uzobpaxenuii, OCHOBHbIE METOBI U AITOPUTMBI PEATU3AINH CTAIH
3D- rpaduueckoro koHBeiepa: Monenu npeactasiaeHuss 00bekToB npu 3 D- xom-
IBIOTEPHOM CHHTE3¢ M300paKEHUH - KOHCTPYKTHBHAS T€OMETPHsI U KapKacHOE
MIPEICTABJICHHE.

14.Cunre3 3D- n3o0pakeHHi, OCHOBHBIC METObI M AITOPUTMBI PEATH3aINK CTaIui
3D- rpadguueckoro koHBeiepa: Mojenu npeacraBieHus 00beKToB pu 3D- kom-
MBIOTEPHOM CHHTE3€ H300paXKEHUH - TPAHUYHOE U MapaMeTPUIECKOE MpeICTaBIIe-
HUSI.

oo
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15.Cunte3 3D- n3o0pakeHHi, OCHOBHBIE METO/IbI U AJITOPUTMBI PeAIU3aLUU CTaAHMI
3D- rpaduueckoro konBeiepa: Mozenu npencraBiaeHus: 00beKToB mpu 3D- kom-
NBIOTEPHOM CHUHTE3€ N300PAKEHUI — OJIMTOHAJILHOE TIPEJICTABIICHHUE.

16.Cunre3 3D- uzobpaxeHuii, OCHOBHbIE METObI U AITOPUTMBI pEATU3AIMH CTa TN
3D- rpaduueckoro koHBeriepa: TUITBI TEOMETPUYECKUX MTPEOOPA30BAHUM.

17.Cunte3 3D- nu300pakeHHil, OCHOBHBIE METOAbI U AJITOPUTMBI peaJIM3alluK CTaaui
3D- rpajduueckoro konseriepa: ['eomerpudeckue ahGuHHBIC TpeoOpa3OBaHUS.

18.Cunre3 3D- uzobpaxeHuii, OCHOBHbIE METObI U AITOPUTMBI peaTH3aIN CTa Ui
3D- rpaduyeckoro konseiiepa: Cyneprno3uis reomeTpudecknx adGUHHBIX mpe-
00pa3oBaHUM.

19.Cunre3 3D- uzobpaxeHuii, OCHOBHbIE METObI U AITOPUTMBI pPEATU3AIMH CTAHM
3D- rpaduueckoro konseriepa: IIpoekTuBHBIC TpeoOpa3oBaHuUs - KJIaCCU(UKAIIHS.

20.Cunte3 3D- n3o6pakeHuii, OCHOBHBIE METOJIBI M AJITOPUTMBI peaTn3allii CTaInui
3D- rpaduueckoro konseiiepa: [IpoekTuBHBIE NpeoOpa3oBaHUs, BBINOJIHEHUE
MEPCTIIEKTUBHOTO MPOCIIUPOBAHNUS.

21.Cunte3 3D- n3o6pakeHuil, OCHOBHBIE METO/IbI U AJITOPUTMBI peaTU3aluu CTa Ul
3D- rpaduueckoro konBeliepa: BuioBbie mpeodpa3zoBaHusl.

22.Cunte3 3D- n3o6pakeHuii, OCHOBHBIE METO/IBI M aJITOPUTMBI peaTH3allii CTaIui
3D- rpaduueckoro konseitepa: Orceuenue - oOUMi anroput™ orceuenus B 3D-
MIPOCTPAHCTBE IS BEPTEKCOB.

23.Cunte3 3D- n3o6pakeHuil, OCHOBHBIE METO/Ibl U AJITOPUTMBI peaTu3aliul CTa iUl
3D- rpaduueckoro kouseiiepa: Otceuenue B 2D- npocTpanctse - anroputm Ko-
sHa-CazepieH/a.

24.Cuntes 3D- nzo6pakeHuit, OCHOBHBIE METOIbI ¥ aJITOPUTMBI PeaTu3aliiu CTaIui
3D- rpaduueckoro KoHBeliepa: Y 1ajaeHUE HEBHIUMBIX JTUHUN U MOBEPXHOCTEH —
KJaccuduKanus, METO 1 yAaJICHUsI HEJTUIIEBBIX TpaHeH.

25.Cunte3 3D- n3o6pakeHuii, OCHOBHBIE METO/IBI M AJITOPUTMBI peaTn3allui CTaInui
3D- rpaduueckoro koHBeiepa: Y aaneHne HEBUIUMBIX JTUHUN U TTOBEPXHOCTEN -
QITOPUTM XYI0KHHUKA ¥ METO/I JBOMYHOTO pa3OMeHus MPOCTPAHCTBRA.

26.CunTte3 3D- nzo0pakeHuit, OCHOBHBIE METOJIBI M aJITOPUTMBI peaii3alliy CTa Ui
3D- rpaduueckoro koHBeiepa: Y aaneHne HEBUIUMBIX JTUHUN U TTOBEPXHOCTEN -
anropuT™ Z- 0ydepa.

27.Cunte3 3D- n3obpakeHHi, OCHOBHBIE METOJIbI U alrOpPUTMbI: MeTOIbl Tpaccu-
POBKH JIyueil — kinaccuuKkaius, 0a30Bblil aITOPUTM, COBPEMEHHbBIE MOAU (PUKAITIU
Y TIEPCIIEKTUBBI.

28.Cunte3 3D- uzo6pakeHuit, OCHOBHbIE METO/IbI U aJITOPUTMBI peaTu3aliu CTaaui
3D- rpadudeckoro koHBeliepa: Momenu OCBEIICHHOCTH.

29.Cunte3 3D- nzo6paxkeHuii, OCHOBHBIE METO/IbI U AJITOPUTMBI peaTn3alui CTaInui
3D- rpaduueckoro konseiiepa: Monens Jlambepra 1 BBITIOJIHEHUE OCBELIECHUS.

30.CunTte3 3D- nzo6pakeHuit, OCHOBHBIE METOIbI M aJITOPHUTMBI PeaTu3alliy CTaIui
3D- rpaduueckoro konseliepa: Monenb @oHra u BbIIOJHEHUE OCBEUICHUS.
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31.Cunte3 3D- nzo6paxkeHuii, OCHOBHBIE METO/IbI U AJITOPUTMBI peaTn3alui CTaIui
3D- rpaduyeckoro koHBeiiepa: BrimomHeHue 3akpackd OOBEKTOB MO MOJEIH
T'ypo.

32.Cunte3 3D- nzo6paxkeHuii, OCHOBHBIE METO/IBI U AJITOPUTMBI peaTn3allui CTaIui
3D- rpaguueckoro koHBeiliepa: BpInongHeHHE 3aKpackd OOBEKTOB 110 MOJENHU
@domra.

33.Cunte3 3D- n3o6pakeHuil, OCHOBHBIE METO/IbI U AJITOPUTMBI peaTU3alui CTa UM
3D- rpaduueckoro kouBeliepa: TekcTypupoBaHue.

34.Cunte3 3D- n3o6paxkeHuii, OCHOBHBIE METO/IBI U AITOPUTMBI peaTn3allui CTaIui
3D- rpajduueckoro konsetiepa: KommnosupoBaHue.

35.Cunre3 3D- nzobpakennii: CBeT U 1IBET.

[IpakTueckue 3a1a4u:
1. 3apmava Ha reHepauuto 2D- rpaduueckux NpUMUTHUBOB.

3aaHbl KOOPAMHATHI KOHIIOB 2D- oTpe3ka (Miu LEHTpa OKPY>KHOCTH U €€ paguyc).
[TpuBecTH Ha MCEBIOKO/E ANTOPUTM F€HEPALIUU OTpe3Ka (WM OKPYKHOCTH) MO METOY
bpesenxema 1 momaroBbie BHIYUCICHUSI KOOPAMHAT TOYEK OTpe3Ka (M TyTH).

2. 3anada Ha 3D- reomerpudeckue npeoOpazoBaHUs:

— BrInonHNTE yKa3aHHbBIE TEOMETPUUYECKUE TPE0Opa30BaHUs HaJl TOUKOM B TpEXMep-
HOM IPOCTPaHCTBE. 3anucath NpeoOpa3zoBaHus B HEPAPXUUECKOM BUE U BBIIOJHUTH UX:
a) TIOCJIeIOBATEIbHBIM CIOCO00M; 0) o01iiei MaTpuIieii mpeoOpa3oBaHUM.

— 3anucarhb penieHue 3a1a4i ap(UHHOTO FT€OMETPUUYECKOr0 MPeoOpa3oBaHus HEKO-
TOpOro 00bekTa ((pUrypsl) Ha IJIOCKOCTH, MPUBECTH MATPUILIbI TPEOOpPa30BaHUNA U BbI-
MOJIHUTH perieHue (Mocaea0BaTeIbHBIM CITIOCOO0M WIIH O0IIIei MaTpuilei nmpeoopas3oBa-
HUSA).

3. 3anmaua Ha 3D- rpaduueckuit konBeriep «3Be31HOE HEOOY.

3aiaHbl MOJIOKEHUS U MTapaMeTpbl HaOMI0AaTeNsl, 9KpaHa, 38e31. Onpeaenurb BUAM-
MbI€ HaOTIOATEINt0 3BE3/1bl M KOOPIAMHATHI X MPOEKIH Ha dKpaH. [IpuBectu Ha mceB-
JIOKOJIe OOIIMIA aIrOpyUTM pELIeHUs 3a4auu.

4. 3amaua Ha oTceueHHe 0OBEKTOB B IUIOCKOCTH dKpaHa anroputmoMm Kosna-Cazep-
JeHAa.

3amaHbl pa3Mephl U MOJI0KEHUE YKpaHa B KAPTUHHON TUIOCKOCTH M KOOPAMHATHI BEp-
IIMH OTpe3KoB. ONpeenuTh BUTUMOCTD U 9KpaHHBIE KOOPMHATH KOHIIOB BUANMBIX OT-
pe3koB. [IpuBecTr Ha MCEBIOKOIE OOITUI AITOPUTM PEIICHUS 3aa4H.

5. 3anmaya Ha onpejieNieHne OCBEIIEHHOCTH TOYKU MOBEPXHOCTU 10 DOHTY.

3amaHbl BU3yajdbHbIE CBOMCTBA MOBEPXHOCTH, TIOJIOKEHHUS U XapaKTEPUCTUKHA UCTOY-
HUKA CBeTa W HabOmoaarens (BeKTopa, paccTosiHue). HaliTh OCBEeIeHHOCTh B 3a/IaHHOMN
TOUYKE IMOBEPXHOCTH.

6. 3anmaua Ha 3akpacky o meroxy ['ypo.
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3amaHbl KOOPJAMHATEI U LBETOBBIC XAPAKTEPUCTHKU BEPIUMH I'PAaHU HA IIOCKOCTH
sKkpaHa. Haltu et 3a1anHoM TO4KM rpanu. [Ipusectr Ha ICEBOOKOAE aITOPUTM MHKpE-
MEHTHOTO BBIYMCIIEHUS LIBETA IPOU3BOJIBLHOM TOUKH 10 MeToay I'ypo.

7. 3anaya Ha 3akpacky 1o MoHry.

3aaHbpl KOOpAMHATHI BEpLIMH rpanu Ha 3D- npoctpancTse. [ onpeaenenus uBeTa
3aJaHHOM TOYKHM T'PAHU BBIYMCIMTH HOPMaJlb B 3TOM TOUYKe rpaHu. IIpuBectn Ha mces-
JIOKOJI€ MTHKPEMEHTHBIM aITOPUTM BBIYHMCICHUS HOPMAJIU IS ONPEAETICHUs OCBELICHHUS
IIPOU3BOJIBHON TOYKH IrpaHu 110 PoHTy.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

T'OYBIIO «1OHEIIKUA HAIIUOHAJIbHBIN TEXHUYECKUI
YHUBEPCUTET»

VYpoBeHb BbICHIEro MpodeccuoHanbHOro oOpa3zoBanus: _Marucrparypa

(6axajiaBpHaT, ClielHAIMTET, MATHCTPATYPA)

Hamnpasnenue noaroroku: _09.04.04 «IIporpammHas WHKEHEPUS

(xo11, HA3BaHMeE)

[Ipodunb (MarucTepckas mporpamMmma, CrienuaIn3anms):
«MeTo/Ibl ¥ cpeicTBa pa3paboTKH NPOTrPaMMHOTO 00ecTIeYeHHsD)

(Ha3BaHue)

Cewmectp: 1

VueOnas nucuurumia;  «KoMIbIOTEpHBIN CHHTE3 M 00pa00TKa M300DaAKEHHI)

3K3AMEHAIIMOHHBIN BUJIET N 1

1. Cunres 3D- nuzo6paxeHuil, OCHOBHbIE METO/IbI U AJITOPUTMBI peasinzanuu ctaauit 3D- rpaduue-
CKOTO KOHBeiepa: BoimonHeHune 3akpacku 00beKTOB 110 Mojenu PoHra.

2. 3amaum:
3agaya 1
Tpeyronbuuk (1,1), (1,2), (2,1) abdunno npeodbpazoBats B Tpeyronbuuk (3,1), (3,5), (7,1). 3anucars
npolenypy npeoOpa3oBaHusl.
3amaya 2
B npoctpancTBe otHOCHTENBHO "MupoBoi" 0XYZ crucTteMpl KOOPAMHAT PACHOIOKEH UCTOYHHUK CBETa
L ¢ koopmunaramu (X1, Y, ZI). B cuene npucyrcTByer HabaronaTeap H, Hauamo cucremMbl KOOpIHMHAT
HaOmronarens (XHo, YHO, ZHo) - ria3 H, ero opuentanus onpenensercs yriamu nosopora CKH - P,
Tu, Gu. B CKH 3anano HampaBieHne BHU3WPOBaHUs, COBIajaromniee ¢ ocbio 0XH, MeprneHIuKyIspHO
KOTOPOMY Ha paccTosiHUU d OT Hayasla KOOpAMHAT PACHOI0KEHA KapTUHHAS MPSMOYTOJIbHAS IIOCKOCTh
S, Hadao KOTOpoii JeKUT B Touke nepecedennst 0Xu u S. Pazmep mtockoctu - 2EX, 2Ey.

Onpenenuts, BUIUM J1 Ut H uctounuk csera L, BEIMOIHUTE MPOSIMPOBAHNE U HAWTH SKpaHHbIE

KOOpJMHATHI MPOEKIUU 3Be3/1bl. [IprBecT Ha nceBAoKoIe 00N aIrOpUTM pelIeHHs 3a1a4H.

(Xno, Yno, Zno) Pu, Tn, Gn (X1, Y1, ZI) d 2EX 2Ey

0,1,0 0,0,45 10,10,10 1 1 2

yTBCp)K,Z[CHO Ha 3aCCJaHuHn Ka(l)e)lpbl IPOrpaMMHON MHKEHEPUU

[Tpotokon Ne. 12  or,, 25 >  uioHA 2020 rojaa

3aB. kadenpoii [ITN ®Penses O.W.
DK3aMeHaTop 3opu C.A.
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4.3 Kputepum onileHUBAHUSA

dopma aTTeCTalld UTOTOB U3YUYEHHUS Kypca: SK3aMEH.

ATTecranus pe3yJabTaTOB U3yUeHHUs Kypca MPOBOAUTCS B (OopMe MUCHMEHHOTO JK-
3aMeHa B cooTBeTCTBUU ¢ «[lonoxkenneM o0 opranuzanuu yueOHoro npoiecca B Jloner-
KOM HaIlMOHATBHOM TEXHUYECKOM YHUBEPCUTETE (ICHCTBYOINAS PEIAKITHS).

bunet coxgepxut 3 Bompoca, KaXAbli U3 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETA.
[Ipn HEOOXOIMMOCTH OTBEYAIOIIMI JTOJKEH CONPOBOAUTH HANMCAHHOE MOSICHEHUSMU
(PUCYHKOM, CXEMOW, KOMMEHTapUsSIMHU MPOTPAMMHOTO KOJIa).

Borpocsl 0XBaThIBalOT TEOPETHYECKYIO YACTh Kypca, a TAKKE TPEOYIOT IEMOHCTpa-
LMY IPAKTUYECKUX HABBIKOB, IIOJYUYEHHBIX CTYAEHTOM B XO/€ JIaDOPATOPHBIX padOT.

[IpaBUIBHBIN OTBET HA TEOPETUUECKUN BOITPOC OLIEHUBAETCA B 25 OaJIOB, HA Mpak-
Tudeckue — B 25 u 50 0anioB COOTBETCBEHHO. ECM OTBET HE MOJIHBIHM, TO OH OLIEHUBAETCS
B COOTBETCTBUU C BBIIIEONHCAHHBIMU KpUTEpUsAMU (1. 4.1) mpONOpHUUOHATEHO MAaKCH-
MaJbHOMY KosnuecTBY OauioB. [Ipy oTcyTCTBUM MpaBUILHOTO OTBETA HA TOCTABICHHBIN
BONPOC O0yyarouuiicst noiy4aer Hosb OaysioB. [lonydeHHble Oanibl 32 OTBETHI HA BO-
IPOCHI OMJIETa CYMMUPYIOTCS M ¢ YYETOM PE3yIbTaTOB TEKYILEr0 KOHTPOJIS pabOThI CTY-
neHTa (popmupyercs uToroas oteHka rno 100-6aypHON HIKane.

[Tonyuennas onenka mo 100-0amibHOM 1IKane onpeaesseT OLUEHKY Mo rocyaap-
CTBEHHOM mIKaje u mkane ESTS.

[IIkana onenuBanus: HamoHaiasHad U ECTS

Cymma OamioB O1leHKa 110 HAIMOHAJIBHOM IKAJIE
3a BCE BUJIBI Onenka
. JUIA DK3aMeHa, KypcoBOro mpoekra (pa-
y4eOHOM J1eITb- ECTS P P (P
0O0TbI), MPAKTUKHU
HOCTH
90— 100 A OTJIMYHO
80-89 B
XOPOIIO
75-79 C
70-74 D
yJIOBJICTBOPUTEIIEHO
60-69 E
HEYJIOBJICTBOPHUTEILHO C BO3MOYKHOCTBIO
35-59 FX .
IOBTOPHOM c1aun
0-34 . HCYIOBJICTBOPHUTEIBHO C 00A3aTEIbHBIM
MOBTOPHBIM HU3yUCHUEM JTUCIUTLINHBI

100-90% ot MakcUMalIbHOTO KOJIMUecTBa 0aIOB CTYACHT Mody4aeT, korna O000-
IIEHHAs OIIEHKa c(POPMUPOBAHHOCTH KOMIIETCHIINN — «BBICOKHI YPOBEHbY;
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89-80% oT MakcMMaIbHOTO KOJIMYECTBA 0a/IOB CTYACHT Ioiy4aet, koraa O0600-
IIICHHAs OIICHKa C(hOPMHPOBAHHOCTH KOMITETEHIINN — «IIPOJBUHYTHIN YPOBEHbBY;

79-75% OT MaKCUMaJIbHOTO KOJIMYECTBA 0aJIOB CTYACHT Iojay4aer, koraa O600-
IIICHHAs OIICHKA C(HOPMHPOBAHHOCTH KOMIIETCHITUN — «CPEIHUI YPOBCHBY,

74-60% oT MakKCUMaJIbHOTO KOJIMUECTBa 0AJ/IOB CTYACHT Ioiy4aet, koraa O600-
IIICHHAs OIICHKA C(hOPMHPOBAHHOCTH KOMIIETECHITUI — «IIOPOTOBBIA YPOBECHBY;

59-35% OT MakCHMMaJIbHOTO KOJIMYECTBA 0aJIOB CTYACHT Iody4aet, koraa O600-
IICHHAs OIIEHKa C(HOPMHUPOBAHHOCTH KOMIIETEHITUN — «KMUHIMAJIbHBIN YPOBEHDY;

34-0% oT MakCMMaJBLHOTO KOJIMYECTBA 0aUIOB CTYACHT mojydaeT, korma O000-
IICHHAs OIIeHKa C(HOPMHUPOBAHHOCTH KOMITETEHITUN — «HYJICBON YPOBEHBY.

Texkymmii KOHTPOJIb 3HAHUM CTYJEHTOB ITPOU3BOJIUTCS IO PE3YJIbTATAM BBITIOJIHE-
HUS 1a00paTOPHBIX PaboOT.

IIpoMexxyTouyHasi arrecTalus II0 pe3yjbTaTaM OCBOCHHs JUCLUILUIMHBI B Ce-
MECTpE MPOBOAUTCA B (POPME CEMECTPOBOIO IK3aMeHa B COOTBETCTBUH ¢ «llonoxkennem
00 opraHu3zanuu yueoHoro npoiecca B JIoHEIKOM HallMOHAJIbHOM TEXHUYECKOM YHUBEP-
cuTeTe (IeUCTBYIOMIAS PEAAKIIMA )».

5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHast JuTeparypa
1. Ilpuctyna A.B. KoMnberoTepHas rpaguka. AIroOpuTMUYECKHUE OCHOBBI M 0a30BbIE TEX-
HOJIOTHH [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue miist By3oB / A.B. Ilpuctyna ; Towm.
roc. yH-T. - 5 MO. - Tomck : U3a-Bo HTJI, 2012. - 1 ¢aitin. - Cuctem. TpedboBanusi: Acrobat
Reader. - http://ed.donntu.org/books/17/cd6411.pdf
2. lemun A.1JO. OcHOBBI KOMIIBIOTEPHOM IrpaduKu [ DIEKTPOHHBIN pecypc]: yueOHOoe Imo-
cobwue s By30B / A1O. [lemun ; ®I'BOY BIIO "Ham. uccnen. ToMmck. moimTexH. yH-T".
- 3 MG. - Tomck : U3n-Bo Tom. monutexH. yH-Ta, 2011. - 1 daitn. - Cuctem. TpeboBaHUS:
Acrobat Reader. - http://ed.donntu.org/books/17/cd7369.pdf
3. O6paboTKa 1 aHau3 U300PAKEHUI B 3a]]a4aX MATMHHOTO 3PEHHUSI [ DIIEKTPOHHBIH pe-
cypc]: kype nekiuit u npakrudeckux 3anatuii / FO.B. Busunstep, C.1O. Kentos, A.B.
Bbonnapenko u ap.. - 131 MO. - Mocksa : ®usmatkuura, 2011. - 1 ¢aiin. - Cuctem. Tpe-
ooBanus: Acrobat Reader. - http://ed.donntu.org/books/cd5645.pdf

II TonosiHUuTeEILHAS JMTEpaTypa
4. IpsixonoB B.IT. VisSim+Mathcad+MATLAB. BusyanbHoe MaTeMaTHUECKOE MOICITH-
poBanue / JIpsikonoB B.I1.. — Mocksa : COJIOH-IIpecc, 2017. — 384 ¢. — ISBN 5-
98003-130-8. — TekcT : 2yeKTpOHHBIN // DieKTpoHHO-OuOIMoTeyHas cuctema [PR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/90378.html. — Pexxum nocrymna:
JUISL aBTOPHU3HP. TTOJIb30BaTENICH


http://ed.donntu.org/books/17/cd6411.pdf
http://ed.donntu.org/books/17/cd7369.pdf
http://ed.donntu.org/books/cd5645.pdf
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Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:
5. 3opu C.A. Koncnekr nekuuit mo kypcy «KoMribroTepHblii cuHTE3 1 00padoTKa n300-

paxeHuit» (s CcTyaeHToB HampapieHus mnoAroroBku 09.04.04 «IIporpammuas
WHXXCHEPHS», Maructepckas mporpamma «MeToasl W CpencTBa  pa3padOTKH
nporpaMmmMHOro obecriedeHus») / pazpad.: C.A. 3opu — Jonenxk: JJorHTY, 2020 — 80 c.
(moctyn yepes JUYHBIN KaOWHET CTYEHTA).
6. Metoauueckue yka3aHusi K 1a00paTOPHBIM 3aHATHIM 10 Juciuiuinie «Kommnerorep-
HBI CHHTE3 M 00paboTKa M300pakeHMiD» [DIEKTPOHHBIA pecypc] : Uil CTYACHTOB
YpOBHSI TPO(HECCHOHATHLHOTO O0Opa30BaHMS «MAaTrUCTP» HANPABJICHHUS TOATOTOBKHU
09.04.04 «IIporpammHas HHXEHEPUsD» MAaruCTEPCKUX Mporpamm «MeTosl U cpencTBa
pa3paboTku mporpamMmMHoro ooecrmeueHus» Bcex dhopm obdydenus / TOYBIIO «JIOH-
HTVY», kad. nporpammuoii urxenepuu ; coct. C. A. 3opu. — DnekTpoH. naH. (1 daiin:
1,1 M6). — Honeuk : JIOHHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader. (moctyn
gyepes JIUYHBIN KaOMHET CTY/ICHTA).
7.3ananusa 1 METOAMYECKHUE YKa3aHUs K BHIIIOJTHEHHIO JTA0OPATOPHBIX PabOT [ DIIEKTPOH-
HBIN pecypc] : nucuuiinHa MeToabl U TEXHOJOTUU 00padOTKU H300pakeHuit: dhopma
oOyudenus ounas : HarpaBieHue 02.04.01 MaTemaTuka 1 KOMITbIOTEPHbIE HAYKU: Maru-
CTEpCKHE MporpamMmbl MaTemMaTHYECKOe U KOMIIbIOTEpHOE MojenupoBanue, Kommnbio-
TepHOe MozaenupoBanue u qu3aiid / 'OY BIIO "JonHTVY", Kad. kommn. MmonenupoBaHus
u nu3aitHa ; coct.: B.H. ITuenkun u ap.. - 918 K6. - Jonenk : JJoaHTY, 2016. - 1 ¢aiin.
- Cucrem. TpeboBanums: Acrobat Reader. - http://ed.donntu.org/books/cd5645.pdf
Internet-pecypcsl
8. BerumcnuTenbHbie METOABI M TIPOTPAMMHUPOBAHKE: AJICKTPOHHBIN HAYYHBIA >KypHAT
(2011-2020). http://num-meth.srcc.msu.ru
9. MudopmalMOHHBIE MPOIECCH: JJIEKTPOHHBIA HayuHblid kypHan (2011-2020).
http://www.jip.ru/Contents.htm
10. Kubepneruka u nporpammupoBanue (2012-2020). http://e-notabene.ru/kp/
11. ObC JJIOHHTY - http://donntu.org/library

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

1. YueOnas aynuropust Ne§.704 yueOHbIi Kopyc 8 [uisi TPOBEACHUS 3aHATUH JIEK-
IIMOHHOTO THIIA, TPYIIIIOBBIX M MHANBUAYATbHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu, (MyJIbTHMEINHHOE 000pYA0BaHHUE: KOMITBIOTEP, OTIEpaIlt-
onHas cuctema Windows 7 Professional x86/64 (akagemMuueckass ITOJITHCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (6ecrutataast Bepcusi)), MyJib-
TUMEIUUHBIN TPOEKTOP, JKpaH; CIHElUaTu3upOBaHHAs MeOenb: JOCKa ayAuTOpHasi,
MapThI.


http://ed.donntu.org/books/cd5645.pdf
http://num-meth.srcc.msu.ru/
http://www.jip.ru/Contents.htm
http://e-notabene.ru/kp/
http://donntu.org/library
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2. Komnerorepras ayautopus Ne 4,10 yueOHbIN KOpryc 4 i MPOBEACHUS J1a00-
PATOPHBIX 3aHATH, TPYNIOBBIX W WHIWBUIYAIbHBIX KOHCYJbTAIMM, TEKYIIEr0 KOH-
TPOJIL U IPOMEXKYTOUHOM arrectanuu, (komnbiorep IntelCore 2Duo E8200 2.66MHz/4
Gb O3¥/160 Gb HDD, onepauuonnas cucreMa Windows XP Professional x86/64 (aka-
nemuueckas noanucka DreamSparkPremium), FeatureCAMDemo (6ecruiaTHas JIMICH-
3ust), ['emma 3D (kopoGounas Bepcus 2008 roma), WPSOffice(6ecruiatHas muneH3us),
OpenOffice 2.0.3 — obmectBenHast unen3us1, Google Slides (ObecrmaTHas Bepeus), X3d-
player (ycmoBHo-Oecruiatnas), FreeWRL (6ecrmnatnast nunensus),OpenVRML (Gec-
atHas nunensus), 3dExperience for Education (yue6nas nmunensus), GIMP, Visual
Studio Community (freeware), Netbeans (freeware), fxSolver(OecrmaTHas nuIieH3u),
GeoGebra (6ecrutatras munensus), SolidWorks for students (ctyn muniensust), SIMULIA
Research & Teaching Suites (ctyn nunensus), Rockwell Arena (ctyn munensusi),Fusion
360 (crynenueckas munensus), GNU Octave (cBoboanas cuctema), Sage (GNU General
Public License), Scilab (moycBo6oanas), R (programming language) (GNU GPL), Sage
(GNU GPL), Maxima (GNU GPL), Visual Prolog (ctya. nenensust), Manas sxcriepTHast
cuctema 2.0 (freeware), Simintech (mponpuerapuas), 3D Max (ctyn nmunensus), Eclipse
(freeware), Bluel (freeware), Elmer (freeware), CP2K (freeware), cnenmanusupoBaHHas
MeOeb: 10CKa ayAUTOpHAasi, TapThl.

3. IlometieHus 111 CaMOCTOSITENILHOM PaOOTHI ¢ BO3MOKHOCTBIO TOKITFOUEHUS K
cetu "MHTepHeT" U 0oOecnieyeHneM JOCTyma B SJIEKTPOHHYIO UH(POPMAIMOHHO-00pa30-
BaTEJIbHYIO Cpely OpraHU3aluu: YUTAIbHbIE 3aJIbl, yueOHbIe Kopriyca 2, 3 (KoMmmbroTep-
Has TEXHUKA C BO3MOKHOCTHIO MTOAKIIOUCHUS K ceTH «HTepHeT» U 00ecTieueHneM J10-
CTyMa B JIEKTPOHHYIO HHPOopMaIimoHHO-00pa3zoBaTenbHyto cpeny (QMOC JOHHTY) u
ANEKTpOHHO-O0nbOMMoTeunyto cucteMy (ObC IPRbooks), a Tak:ke BO3MOKHOCTbIO UH]IH-
BUJIyaJIBHOIO HEOTpaHUYEHHOTo JocTyna odydaromuxca B 9bC u OMOC nocpeactsom
Wi-Fi ¢ nepconanbHbIx MOOMITBHBIX ycTpoiicTB. OC- Microsoft Windows 7, OpenOffice
2.0.3 — oo6mmecrBennas nuneH3us MPL 2.0/ Grub loader for ALT Linux - munensus GNU
LGPL v3/ Mozilla Firefox - munensuss MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - nunensus GNU GPL.



