MMHHCTEPCTBO HAVKH M BBICIIIET'O OBPA3OBAHUS POCCUACKOM

OEJEPAITMH

(enepallbHOE rOCY JApCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKACHHE BBICIIENO

obpazoBaHus

"CAHKT-IIETEPBYPI'CKHIA TOCYIAPCTBEHHBIA YHUBEPCUTET
ADPOKOCMHYECKOTI'O ITPUBOPOCTPOEHMA"

Kadenpa Ne 43

VTBEPXJAIO
OtTBeTCTBEHHEIR 32 00pa3soBaTeNbHYIO
nporpamMmy

J.(.-M.H.,Jo1L.

Jluct cornacoBanus paboyeil NporpaMMbl JUCLHILIMHBL

{AODIHOCTS, Y. CTENEHD, 3BAHHE)

A.O. CMupHOB

&

(noxmmcs)

«10» pespans 2025 r

PABOYAS ITPOI'PAMMA JIMCLHITIIMHBI

«KommsrotepHas rpaduxay
(HaumeHOBaHHE JHCLMILIHHBI)

Kox HanpaBieHus NOATOTOBKH/
CHEUATBHOCTH

01.03.02

HauMeHnoBaHue HanpapjieHUs
[OATrOTOBKK/ CHELMANBHOCTH

IpuknanHas MaTemMaTuka 1 HHGopMaTHKa

Haumenosanue IpuknagHas MaTeMaTHKa 0 HHPOPMaTHKa B HAYKOEMKOM
HanpaBJIeHHOCTH [IPOM3BOJCTBE
®opma 00yueHus OouHas
Con mpuema 2025

Cankrt-Ilerep6ypr— 2025

IMporpammy cocrasun (a) 4 -
e /—"’
JIOUEHT, K.T.H M 05.02.2025 C.B. lekun
(BOJKHOCT, YU, CTENEHb, 3BAHNE) / MOAMKCD, AATA) (uHUUMABI, haMuIUs)
[Tporpamma ogobpena Ha 3acénanum kahgaper Ne
«06» despans 2025 r, npgrokon Ne 01/2025
3asenyromuii kapenpoi o
J.T.H.,ipo¢. 06.02.2025 M.IO. OxTuneB
(y4. creneHs, 3BaHKeE) \“_'J (noun‘qcs, nara) (uHUUHans!, GaMuTus)
3amectutens qupekTopa MHCTUTYTa OII 0 MeToIYecKoi pabote
/7
JOLL,,K.T.H. /éﬁ H.IO. Edpemos
(JOMKHOCTB, y4. CTENEHb, 3BAHHE) U_J/('“ounm‘,b, HaTa) (uHHUHANBI, GaMuus)



Annoranus

HuciuniuHa «KoMmploTepHas rpaduka» BXOAMT B 00pa30BaTENIbHYIO IPOrpamMMy
BBICIIETO O0pa3oBaHMs — TMporpaMMy OakajaBpuaTa TII0 HANPABICHUIO MOJTOTOBKH/
cnenuanbHoctd  01.03.02 «[lpuknamnas maremMatnka ©W WHPOPMATHKA» HAIPABICHHOCTH
«[Ipuknagnass marematnka u HMHOOpPMATHKa B HAyYKOEMKOM IIPOM3BOACTBE». Jlucumruimza
peanmu3zyercs kaenpoit «Ne43».

JlucruiHa HarelieHa Ha (QOpMUPOBAHKE Y BBIITYCKHAKA CIICAYIOIINX KOMITCTCHIINH:

VYK-2 «CrocobeH ompenensTh Kpyr 3a1ad B paMKaxX NOCTAaBJICHHOHN LeJW M BBIOMpPATh
ONITUMAJIBHBIE CIIOCOOBI MX PEIICHHS, UCXOJS U3 JACHCTBYIOUINX MPABOBBIX HOPM, UMEIOIIHXCS
PECYPCOB U OIrPAHUYCHUN»

OIIK-5 «Cmocoben pa3pabaTbiBaTh aNrOPUTMBI W KOMITBIOTEPHBIE IPOTPAMMEI,
MPUTOIHBIE JJIsl MPAKTUYECKOTO TPUMEHEHUS

IIK-5 «Cnoco0GeH uCMoib30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOIHH,
CTaHIApTHBIE CPEJCTBA aBTOMATHU3aLMM PACUETOB U MPOEKTHPOBaHHS B pa3pabOTKe HMPOEKTOB
aBTOMATHU3ALMHA HAYKOEMKUX IIPOU3BOJICTB)»

CopepxaHue IUCLUUIUIMHBI OXBaThIBA€T KPYyr BOIIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
QITOpUTMAMHM, CTaHJIapTamMH, OHOIMOTEKaMH, CpPEICTBAMHU AaNMapaTHOW MOAJCPKKU U
MPAaKTUYECKUM IPUMEHEHUEM CPEJCTB KOMIBIOTEPHOM IrpauKy B CaMbIX pa3IUYHbIX 00JIACTSIX.

[IpenonaBanue AUCLUUIUIMHBI TpPEAyCMaTpUBAeT ClEAylomue (OpMbl OpraHU3aLUuU
yueOHOro Impoliecca: JIeKIIH, J1abopaTopHbIe paboThl, CaMOCTOsATENbHAs paboTa 00y4aroLerocs.

IIporpaMMoil IUCUMIIMHBEL MPELyCMOTPEHbI CISAYIOUIME BHUIbl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B popme qudPpepeHInpoOBaHHOTO 3a4eTa.

OOmas TpyA0eMKOCTh OCBOCHHS JUCIUILUTUHBI COCTABISCT 3 3aueTHBIX eIuHUIlB, 108
4acoB.

S3p1K 00yUYEHUS TTO AUCTUILINHE «PYCCKHI)



1. IlepeuyeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUsl AUCLUIUIMHBI
Iesnbto npenoaaBaHust AUCLUUILIMHBI ABJSETCS MOJYYSHUE CTYJCHTaMH HEOOXOJUMBIX 3HaHUI U
HaBBIKOB B 00JAaCTH KOMIBIOTEPHOM IpadMky, a TakkKe IHOTydeHHE MPAKTUYECKUX HaBBIKOB
HCIIONIb30BAaHUSI COBPEMEHHBIX $3bIKOB, METOJOB, TEXHOJOTMHA CO3JaHUS M WHCTPYMEHTOB
pa3paboTKK TMPOrpaMMHOTO OOeCTeYeHHs ISl TPEACTaBICHUS HH(POPMAIMK B BU3YaJIbHBIX
¢dopmarax.

1.2. JlucumruimHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTENbHON MPOTPaMMBbI
BhIcIIero oopasosanus (naee — OI1 BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHUS 1O AUCIUILINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMH pesysbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHHs OUCHUIUTMHBI OOYYAIOUIMIACS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMITETEHIIMSIMUA WIIA MX YacTAMU. KoMmmeTreHIMy 1 MHAMKATOPbl UX JOCTHXKECHUS NPUBEIEHBI B

Tabmure 1.

Tabmuna 1 — [lepedyeHb KOMIETESHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS
Kareropus (rpynmna) Kon u Koa u HaumeHoBaHWE UHIMKATOPA
HaUMEHOBaHWE
KOMIIETEHIINH JIOCTHXEHHSI KOMITETEHIH
KOMIIETEHITNH
YK-2 Cnocoben
OTIPECIISATh KPYT
3a/1ad B paMKax
noctaBneHHou nenu | YK-2.3.3 3HaTh BO3MOXKXHOCTH U
1 BBIOUPATH OTPaHUYCHHUSI TPUMEHEHHS IU(DPOBBIX
OTNITHMAJTbHBIE WHCTPYMEHTOB JIJIS1 PEIICHUS TOCTaBISHHBIX
YHuBepcanbHbie
croco0bI UX 3amaq
KOMIIETCHITHH
pemenus, ucxons u3 | YK-2.B.3 BnaneTs HaBRIKaMHU
JIEHCTBYIOITIX WCTIOJTb30BAHUS IIU(PPOBBIX CPEACTB JIS
MIPaBOBBIX HOPM, peleHus TOCTaBICHHOH 3a/1aui
AMETOTIHAXCS
peCypcoB u
OTpaHUYCHUI
OIIK-5 Cnocoben
OIIK-5.B.1 B1ameTh npakTHYECKUMH
paspabarbiBaTh
HaBBIKaMH pa3pabOTKU U TPUMCHCHHS
AITOPUTMBI U
QITOPUTMOB M KOMITBIOTEPHBIX TIPOTPAMM,
OobmenpodeccuoHanbHbIe | KOMIIBIOTEPHEIE
MIPUTOIHBIX IS PAKTHYECKOTO
KOMITETEHITUH MPOrPaMMBlI,
MIPUMEHEHUS TP PEIICHUH 3a]1a4
MIPUTOTHBIC IS
G poBU3AIMH B 00JIACTH
MPAKTHIECKOTO N
npodeccCHoHaTbHON JesITebHOCTH
MIPUMEHEHUSI
[TK-5 Cnocoben
HCIIONb30BaTh [IK-5.Y.1 ymeTs aHaTU3UpOBaTh
COBpEMEHHbBIC HOPMAaTHUBHYIO IOKyMEHTAITUIO B
WHPOPMAIMOHHEIE npodeccuoHanbHON 00JacTH; TPUMEHSATh
TEXHOJIOTHH, COBpeMEHHbIC HHPOPMAIMOHHBIC
CTaHJapTHBIE TEXHOJIOTHH, CTaHIaPTHBIC CPEICTBA
[Ipodeccnonansubie Aap ’ Aap pea
cpencTBa ABTOMATHU3AINH PACUCTOB H
KOMITETEHITUH
ABTOMATHU3AINH MPOEKTUPOBAHUS B Pa3pabOTKE MPOCKTOB
pacyeToB u JUTSL IPOM3BOJICTBEHHBIX M COITUATBHBIX
MMPOCKTHUPOBAHUS B | IPEMIPUATHIH, HEKOMMEPIECKUX
paspaboTke OpraHu3alni, YUpeKICHUN COUUaIbHON
MIPOEKTOB cdepsl 1 ap.
ABTOMATHU3AIAH




HayKOEMKHX
MIPOU3BOJACTB

2. Mecro pucuumuinael B ctpykrype Ol

JucuunnuHa MokeT 0a3UpoBaThCsA Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4arOIIUMUCS
MPYU U3YYCHHUHU CIICAYIOMINX AUCLUUIUINH!

— «MudopmaTuxay,

— «OCHOBBI IPOTPAMMHUPOBAHHSI.

3HaHI/ISI, INOJTYUYCHHBIC IIpU HW3YUCHHUU MaTrcpualia HaHHOﬁ JUCHUIIIIMHBI, HMCKOT KakK
CaMOCTOATECIIBHOC 3HAYCHUE, TAK U MOT'YT UCITIOJIB30BAaThCA MNP U3YUCHUU APYTUX OUCHUIIIINH

3. OOBEM ¥ TPYJOEMKOCTh JTUCITUTITAHBI
Janubsie 00 oOmeM o0beMe MUCHUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO TUCIMIUTHHE (M pacIpeeNieHHe ATOH TPYAOEMKOCTH 110 CEMECTpam) MpeCTaBICHBI B
Tabnure 2.

Tabmuna 2 — O0beM U TPYJI0EMKOCTh JTUCIUIIITHHBI

TpyaoemkocTs o
Bun yae6Hoit paboThbl Bcero cemMecTpam
Ne4
1 2 3
Oobwan mpyooemKocmb oucyuniIunl, 3/ 108 3/ 108
3E/ (dac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 11 11
AyoumopHnuie 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nekuuu (JI), (wac) 34 34
npaktuieckue/cemunapckue 3anstus  (113),
(gac)
saboparopHbie paboTsl (JIP), (4ac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (4ac)
JK3aMeH, (Jac)
CamocmoamenvHas paboma, Bcero (dac) 40 40
Buo npomescymounoni ammecmayuu: 3ader,
madd. 3ager, osk3amen (3auer, Hdudd. 3au, . Hudd. 3aq.
ks %) 3au.

I’ o
[Ipumedanue:  kaHAUAATCKHUI SK3aMEH

4. CopeprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TPyAOEMKOCTH TUCIUILTAHEI IO pa3/iesiaM U BUAaM 3aHATHH.
Paznensl, TeMbl TUCIUTUIMHBL U UX TPYAOEMKOCTh TIPUBECHBI B TAOHIIE 3.

Paznensl, TEeMBbI TUCIMIUTMHBI Jlexumu 113 (C3) |JIP KII CPC
(gac) (gac) (gac) (dac) (gac)
Cemectp4
Pasgen 1. Mopmenun u  ¢opmats] 4 6 6

npeAcTaBIeHUs H300paxeHni

Pazmen 2. I'eomerpuueckoe 4 6
MOJIETMPOBaHKe rpaQuIecKuX 00HEKTOB




Pazgen 3. 1IBer B KOMIBIOTEPHOU 6
rpaduke

Pazmen 4. DddexTsr  ocBeleHus, 10 16 6
OTPAXKCHHUSI M TNPEIIOMIICHUS

Pasgen 5.ANropuTMbl pa3BEPTKH H 4 6
3aKpacKH MOBEPXHOCTEH

Pazmen 6. Anroputr™mbl ymaneHwus 4 4 6
HEBUJIUMBIX JITHUHA ¥ TTOBEPXHOCTEH, METO/IbI
ONTHMHU3AIUN  AJITOPUTMOB  PEATUCTHIHOM
rpaduku

Paznen 7. Apxurektypa 4 8 4
COBPEMEHHBIX rpaduIecKux CUCTEM.,
CoBpeMeHHbIe Tpaduveckre OMOITMOTEKH
Hroro B cemecTpe: 34 34 40
Hroro: 34 34 40

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCSI B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
OOyJaromUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei
poQeCCHOHATBHON NeSTETHHOCTHIO.

4.2. CopepxaHue pa3JeiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TEM JICKIIMOHHBIX 3aHITHI MPHUBEICHO B Tadnuie 4.

Ta6numa 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO ITHKJIA

Howmep pa3nena HazBanue u conepkanue pas3ziesoB U TeM JEKIMOHHbIX 3aHITUI
1 Tema 1.1 Monenu u hopmaThl IpeicTaBIeHAS N300paKECHUN
Tewma 1.2 CoBpeMeHHbIE CTaHIAPTHI B 00JIACTH KOMITBIOTEPHOU rpaduKu
2 Tema 2.1. [IpoenupoBanue, BUABI MPOSKIHAN
Tema 2.2. 'eomeTpuueckue npeodpasosanus B 2D u 3D
3 Tema 3.1 LiBeToBBIE TpPOCTpAaHCTBA

Tema 3.2 AnmapaTHbIe U IPOTPAMMHBIE OTPAHUICHUS H OCOOCHHOCTH
MpeICTaBICHMS LIBETA

4 Tewma 4.1 Moaenu oCBEIIEHHS, UCTIONIB3yEeMbIEe B TpaUUECKUX
OoubnnoTexax

Tewma 4.2. MeTofpl co31aHUS peaTMCTUYHBIX H300paXKEHUI B CUCTEMAaX
U C KAUeCTBEHHBIM PEHJIEPUHTOM

Tema 4.3. MeToJibl YCKOPEHHOTO CHHTE3a PEAIMCTUYHBIX H300paKCHUM

5 Tema 5.1 AnropuTMBI pa3BepTKH MHOTOYTOJIbHUKOB
Tema 5.2 Mojenau U METObI BEIPABHUBAHUS 3aKPACKU
6 Tema 6.1 AHaTUTAYECKHE METOILI, METOLI OCHOBAHHEIE HA 000JIOUKAX,

JICJICHUU TIPOCTPAHCTBA CLIEHBI, YPOBHSIX JETAIU3AIUN
Tema 6.2 MeTo1bl, OpUEHTUPOBAHHBIC HA AIMIAPATHYIO PeaTH3aIINI0

7 Tema 7.1 ApXUTeKTypa COBPEMEHHBIX IpaUUECKIX CHCTEM

Tewma 7.2 CoBpeMeHHbIe rpaduyeckre ONOTUOTEKN U MAKETHI IPOTPaMM
Tema 7.3 AnmnapaTtHasi HoJiepKKa TeOMETPUIECKIX peoOpazoBaHUi U
TEKCTYPHPOBAHUS

Tema 7.4 Apxurextypa CUDA wu si3p1k Open CL

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHL




Tembl MPAKTHYCCKUX 3aHITHH U UX TPYAOCMKOCTb ITPUBCACHBI B Ta6J'II/ILIe 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | D@opmel MpakTUYecKUX | TpyAoeMKOCTb, |MIpaKTHYECKOH |pa3aena
n/m 3aHATUI 3aHATUI (gac) MMOATOTOBKH, | THCIIMII
(dac) JIMHBI
Y4eOHbIM ITAaHOM HE TPETyCMOTPEHO
| |
Bcero
4.4. JlabGopaTopHble 3aHITHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYILOEMKOCTb IIPUBECHBI B Ta0nuLE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
No Tpynoe N3 aux | Ne
HaumenoBanue 1abopaTOpHbIX padoOT MKOCTb, Hpaxt. - pasiea
MNOJATOT | IMCIUILI
/m (1ac) |opxn  |mmer
| Cemectp 5
1 OcBoenue cpenbl pa3paboTKH, MOAKITIOUEHUS 2 1 1
rpadudeckoil OMOIMOTEeKH, COOPKHU MPHIIOKEHHS
2 | PaboTa ¢ TpeXxMEpHBIMU 00bEKTaMHI 4 1 1
3 | PaGora ¢ HICTOYHMKOM CBETa ¥ CBOMCTBAMHU MaTepHana 4 1 4
MOBEPXHOCTHU
4 | PaboTa ¢ MHOKECTBEHHBIMU HCTOYHUKAMHU CBETA U 4 1 4
CBOMCTBAMM HCTOYHHKOB M MAaTEPHUAJIOB
5 | Pabora c 6ydepom rmyOuHBI, TPO3PAYHOCTHIO 4 1 6
6 | Pabora co criuckamu, Tekctypoit 1 NURBS- 4 1 4
HOBEPXHOCTSIMU
7 | BeiBog TpexMepHBIX OOBEKTOB C TMHAMHUYECKHM PacueTOM 4 1 4
MPOEKIIMOHHBIX TCHEHN
4 2 7
8 | OcBoenue pabOTHI C MPOTrPAMMHUPYEMBIMH LIS AEpAMHI
4 2 7
9 | OcBoenne pabotsl ¢ Open Scene Graph
Bceero: 34 11

4.5. KypcoBoe npoekTHpoBaHUE/ BHIMOJIHEHUE KyPCOBOW pabOTHI

Y4eOHBIM [JTAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs

Bugpl caMmocTosITeIbHOM paboThI U €€ TPYI0EMKOCTh IPUBEACHBI B Tabiuie 7.

Tabmuna 7 — Buzsl caMOCTOATEIIBHOM paOOThI U €€ TPYJOEMKOCTh




. Bcero, | Cemectp 4,
Bun camocTosTenbHOM paboThI
qac qac
1 2 3
W3yueHne TeopeTnyeckoro MaTepuaia 3 28
muctuiinael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpadnueckue 3amaanus (PI'3)
Brimonnenne pedepara (P)
[ToaroToBka K TeKyIeMy KOHTPOJIIIO 4 4
ycneBaemoctu (TKY)
Homamnee 3apanue (13)
KonTponbabie pabothl 3a04ankoB (KP3)
[ToaroroBka k MpoOMeXyTOUHOU ] ]
arrecranuu (I1A)
Bcero: 40 40

5. TepeueHb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
ISl CAMOCTOSITETIbHOM paboThl 00yJarOmuUXCcs MO AUCIUILTHHE (MOIYITIO)
Y4eOHO-MeTOINUECKNEe MaTepHaNbl sl CAMOCTOSITEIbHON paboThl O0YJaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHp MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3AaHUN
[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX yUeOHBIX H3aHUI NPUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepedeHp NMevaTHbBIX U 3JEKTPOHHBIX YICOHBIX H3AaHHN

HIudp/ Bubmmorpadudeckas ccpuika KonngectBo sK3eMIUIIpoB B OMOIHOTEKE
URL (KpoMe 37IeKTPOHHBIX IK3EMILISIPOB)
azapec

004 O-26 | Ob6yxoBa H.A. OcHOBBI TeOpHU H Cryn.otnen (BM) 63 3x3

MPaKTHKa KOMITLIOTEPHOTO CHHTE3a
TPEXMEPHBIX H300paKeHHI: Y4eOHOe
nocobue - CIIO. : U3n-so 'VAII 2014. -

123 c.
004.9 K Kpacunsnaukos H.H. udposas Cryn.otnen (BM) 63 K3
78 obpabotka 2D u 3D-n300pakeHmii: Otaen dyHa. muTepaTypel 2 9K3

yuebnoe nocobue- CII6.: BXB -
[letepOypr, 2011. - 608 ¢

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB
MHPOPMAMOHHO-TEIEKOMMYHHKAIMOHHOU ceTn «HTepHeT»
IIepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB UHPOPMALTMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX Ml OCBOCHMS JAWCLHUIUIMHBI
npuBeeH B Tabnmue 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpCOB WH(POPMALUOHHO-
TEJEKOMMYHUKaLlMOHHOM ceTH «HTepHET»
URL anpec HaumeHoBanue

https://msdn.microsoft.com/ru-ru/ | Texaudeckas nokymeHtanus Microsoft ms
1oJib30BaTeNe, pa3padorunkos u UT-cnennanucTon

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOIOTHI




8.1. Ilepeuenp mnporpaMMHOr0 o0OecHeueHHs], HCIOJIb3YEMOIO MpPH OCYILECTBICHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUILIHHE.
IlepedeHp McnoNB3yeMOro MporpaMMHOro odecreueHus npeacrasies B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 00ecCTicUeHHs

Ne i/m HanmenoBanme
1 Microsoft Visual C++ wmu (1) Qt Creator IDE for Windows MinGW (¢ oTKpbITO#M
Bepcueil Qt pacpocTpaHseTcs CBOOOIHO)
2 OpenSceneGraph (pactpocTpaHsieTcsi cBOOOIHO)
3 Oducnsiii maker Microsoft Office
mm Open Office (pacmpocTpansieTcsi cBOOOIHO)

8.2. IlepeueHn WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM, HCITOJTB3yEMBIX pu
OCYIIECTBIECHUN 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens HCMONB3yeMbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TMPEJACTABICH B
Tabmue 11.

Tabnuna 11— IlepeueHp nHPOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne o/ Haumenosanue

He npenycmotpeno

9. MartepuanbHO-TexHHUECKas 6a3a
CoctaB  MaTepualbHO-TEXHMYECKOM 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBJICHUS
00pa3oBaTeIbHOro Mpolecca o AUCHUILIMHE, IpeAcTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaIbHO-TEXHUICCKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 9acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)

1 | MynsTuUMenuiiHas JTEKIUOHHAS ayIUTOPUS

2 | BeruucnurensHas saboparopust

10. OreHouHble CpeJCTBA [ POBEICHUS IPOMEKYTOYHOHN aTTeCTaIH
10.1. CocTaB OLIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
oOyuaroniuxcs Mo IUCIUILTMHE TpUBe/ieH B Tabmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXKYTOUYHOM aTTecTallu

Bun HpOM@)KyTO‘-IHOﬁ aTTCCTall1 HepequL OLCHOYHBIX CPCACTB

JuddepeHnrpoBanHbIii 3a4€T Cnucok BONpocoB;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OLEHKH YypPOBHA c(HOpMUPOBAaHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMHUC TPUMEHsETCS S-0aipHas IIKajda ONeHKH c(HhOpMHUPOBAHHOCTH
KOMIIETEHIINH, KOTOpast puBeieHa B Tabmuie 14. B Tedenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHas  mKala — MOXIYJIbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
HCIIOJIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuna 14 —Kpurtepuu orieHKH ypoBHS C(HOPMHPOBAHHOCTH KOMIIETEHITHIA




OrLleHKa KOMITETEHITUH

5-OayuTbHAs IIKaIa

XapakTepHicTHKa c(h)OpMUPOBAHHBIX KOMIETCHLIMH

COTJIIMYHO»
<Ga4YTCHO»

— o0yyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTrPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, IOCTIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONHMpasiCh HAa 3HAHMS OCHOBHOM W [OTNOJHHUTEIBHOW JIMTEPaTypHl,
TECHO MPUBS3BIBAECT YCBOCHHBIC HAYUHbIE MOJIOKEHUS C MPAKTUICCKON
JeSITeIbHOCTHIO HAIPaBJICHUS;

— yMesl0 000CHOBBIBAET U apIyMEHTUPYET BbIIBUTa€MbIE€ UM UJIEH;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— CBOOOJIHO BJIa/IEET CUCTEMOM cHelMaIU3UPOBAHHBIX TOHATHH.

«XOpOIIO»
<GaYTCHO»

— o0OyJarouuiicst TBEp10 YCBOMI MIPOTPAMMHBIN MaTepHal, TPaMOTHO U
M0 CYIIECTBY W3Jaraer ero, ONHpPasch HAa 3HAHUS OCHOBHOH
JTUTEPATYPHI,

— HE JIOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBAET YCBOCHHBIE 3HAHHUS C TPAKTHYCCKON JESITEIHHOCTHIO
HaIpaBJeHUs;

— apTyMEHTUPYET Hay4HbIE MOJIOKEHUS;

— JIeJTaeT BBIBOJLI M 0000IIEHHUS

— BJIAJICET CUCTEMOM CHEIUAIM3UPOBAHHBIX MOHATHH.

«yIOBJIETBOPUTEIILHO)
<«GavTEHOY

— 00y4JarOUINiACsl YCBOWJI TOJHKO OCHOBHOW MPOTPaMMHBIA MaTepHal,
[0 CYIIECTBY M3JaraeT €ro, ONMUpasCh HAa 3HAHMS TOJBKO OCHOBHOM
JIUTEPATYPHL,

— JIOIYCKAaeT HeCYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

— UCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWU
HaIpaBJICHUS;

— cnmabo apryMeHTHPYeT HaydHbIE TIOJ0KEHUS;

— 3aTpyaHseTCsA B OPMYJIMPOBAHUU BBIBOJIOB U 0000IIEHUIA;

— YaCTUYHO BIAJCET CHCTEMOMN CIIENATU3UPOBAHHBIX OHSITHIA.

«HEYIOBJICTBOPUTEIILHO»
«HE 3aYTCHO»

— o0ydJarouuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIIECTBCHHbIC  OMMWOKM HW  HETOYHOCTH  TIPH
paccMOTpeHHH IpobieM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUIECKOM IPUMEHEHUH 3HAHMUIA,

— HE MOXET apTyMEHTUPOBATh HAYYHBIC TIOJIOKEHUS;

— He (GOPMYJIIUPYET BBIBOJOB U 0000IIECHUIA.

10.3. TunoBble KOHTPOJIbHBIE 33JAHUS UM UHbIE MaTEpHAIIbI.
Bompocsr (3agaun) amnst 3x3aMeHa npejcTaBieHbl B Tabmure 15.

Tabmuna 15 — Bonpocsl (3aaun) yist SK3aMeHa

Kon
Ne n/m [lepeuens BompocoB (3a1a4) s SK3aMeHa sHMKaTOpA
Y4eOHBIM IUTAHOM HE TPEyCMOTPEHO
Bomnpocs! (3agaun) ans 3auera / aud . 3auera npencranensl B Tadbaume 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3agera
Ne /it [lepeuens BompocoB (3aaa4) 11sl SK3aMeHa Kon
WHIUKATOpa
1 Komnerorepnas rpaduka u cMexHble 001aCTH VK-2.3.3,
VYK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
2 Crnioco0bI mpejicTaBieHus] U300pakeHuid 1 XpaHeHus rpadudeckoii | YK-2.3.3,
nHpOpMaITun YK-2.B.3,
OIIK-5.B.1,




ITK-5.Y.1

Crannaprtable rpadudeckne OMOIMOTEKN

VK-2.3.3,
VYK-2.B.3,
OIIK-5.B.1,
IK-5.V.1

Cuctembl KOOpIMHAT U TeOMeTpuieckoe MoaeaupoBanue 2D u 3D

YK-2.3.3,
YK-2.B.3,
OIIK-5.B.1
ITK-5.Y.1

Ucnons3oBaHWe OAHOPOJHBIX KOOPAWHAT JJIA CTaHJAPTHBIX
FEOMETPUYECKUX OTEpaLi HaJ MOACIISIMHU.

YK-2.3.3,
VK-2.B.3,
OIIK-5.B.1
IK-5.V.1

Hcnons3oBanue napaJI€JIbHbBIX
rpaduke

MPOEKIMI B KOMIBIOTEPHOU

VK233,
VK-2.B.3,
OITK-5.B.1,
IK-5.V.1

IlenTpanpHOE MpoeLUpOBaHNE B KOMIIBIOTEpHOH rpaduke

YK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
IK-5.V.1

IIBer B KOMIBIOTEpHOU Tpaduke, 1BeToBOe mpocTpaHcTBo RGB,
LBETOBAsI CXeMa

VK233,
VK-2.B.3,
OITK-5.B.1,
TK-5.V.1

sRGB.
L[BeT B KOMIBIOTEPHOII rpaduke, nBeToBOE MpocTpancTBo CMY

VK-2.33,
VK-2.B.3,
OIIK-5.B.1,
ITIK-5.Y.1

10

[[BeT B KOMIIbIOTEPHOH rpaduke, BeTOBbIe mpocTtpaHcTBa HSV u
HLS

YK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
IK-5.V.1

11

Ocgemienne — qudy3Hoe OTpaKCHUE U PACCETHHBINA CBET

VK233,
VK-2.B.3,
OITK-5.B.1,
IK-5.V.1

12

OCBGH.[CHI/IC — 3€PKAJIBHOC OTPAKCHUC

VK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
IK-5.V.1

13

HpOCTpaHCTBeHHa}I KOHLCHTpalus CBETa OT UCTOYHUKA

VK-2.33,
VK-2.B.3,
OITK-5.B.1,
[K-5.V.1

14

OCBCH.[CHI/IC MHOXXCCTBCHHBIMH UCTOYHHUKaAMHU CBCTa

VK-2.3.3,
VK-2.B.3,
OIIK-5.B.1,
ITK-5.Y.1

15

IToanoBepxHOCTHOE pacceuBaHue 11
pEeaTMCTUYHBIX U300paKeHu i

BU3YyaJIM3allUA

VK233,
VK-2.B.3,
OITK-5.B.1,
IK-5.V.1

16

I/ISJ'Iy‘IaTCJ'IBHOCTI) AL BU3yaJIn3alluu pCaIuCTUIHBIX H306pa)K€HI/II71

YK-2.3.3,
VK-2.B.3,
OIIK-5.B.1
IK-5.V.1




17 Tenb 1 mosTyTeHb (HECKOIBLKO UCTOYHUKOB U PACCESHHBIN CBET) VK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
18 TeHb U OJIyTEHb OT UCTOYHUKA CBETA C KOHEYHBIMU pa3MepamMu VK-2.3.3,
VYK-2.B.3,
OIIK-5.B.1,
[K-5.Y.1
19 D dexTs npeToMIeHNS U MPOMyCKaHHS CBETa VK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
20 IMpsmass u oOpartHast TpaccupoBka iyded. OOmme mnpunumsl, | YK-2.3.3,
MIOCTPOCHHUE JAEPEBHEB TPACCUPOBKH. YK-2.B.3,
OIIK-5.B.1,
[K-5.Y.1
21 OOpatHast  TpaccupoBka  Jjyded.  Pacmmpenws  oOpatHoii | YK-2.3.3,
TPacCHUPOBKHU, METO/IBI ONITUMU3AIUH. VK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
22 Kaptel QoToHOB, cTaHmapTHBIE aNroOpuTMbl U pacmmpenus, | YK-2.3.3,
ONTHMHU3AIIHSL. VK-2.B.3,
OIIK-5.B.1,
[K-5.Y.
23 VYnanenne HEBUAMMBIX JHHMM ©  moBepxHocTted. Meronsl, | YK-2.3.3,
OCHOBaAHHBIE Ha 000JIOYKAX. VK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
24 VYnanenue HEBUIUMBIX JIMHUWA W TOBEpXHOCTEH, mpumeHeHue Z- | YK-2.3.3,
Oydepa. YK-2.B.3,
OIIK-5.B.1,
[K-5.V.1
25 Hcnonp3oBanue MeTosa 4acTULl JUIsl BU3yasln3auuu peanuctudsbix | YK-2.3.3,
n300paKeHUH. YK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
26 PactpoBasg pa3BepTka MHOrOYroJbHUKOB, METOJ cKaHupyromeit | YK-2.3.3,
CTPOKH VK-2.B.3,
OIIK-5.B.1,
[K-5.V.1
27 Ucnonp3oBanue BbIpaBHUBAIOMIEH 3akpacku. 3akpacka metogom | YK-2.3.3,
I'ypo. YK-2.B.3,
OIIK-5.B.1,
IK-5.V.1
28 Hcnonp3oBanne BbIpaBHUBAIOMIEH 3aKkpacku. 3akpacka metogom | YK-2.3.3,
®doHra. VK-2.B.3,
OIIK-5.B.1,
I1K-5.V.1
29 Hcnons3oBaHne TEKCTyp, HOBYMEpHBIE TEKCTyphl, ammaparHas | YK-2.3.3,
MOAIEPKKA TEKCTYPUPOBAHUA VK-2.B.3,
OIIK-5.B.1,
[K-5.Y.1
30 Hcnonp30BaHue TEKCTYp, TPEXMEpPHBIE TEKCTYphl, KapThl BeICOT u | YK-2.3.3,
KapThl HOpMaJen YK-2.B.3,
OIIK-5.B.1,
ITK-5.V.1
31 Ucnonp3oBanue KapT OTpakxeHUH YK-2.3.3,

YK-2.B.3,




OIIK-5.B.1,
I1K-5.V.1

32

[MpuHIHIEl PpakTasbHON reOMETPUHN, OCHOBHBIE BHIBI ()PAKTATIOB

VK233,
VK-2.B.3,
OITK-5.B.1,
TK-5.V.1,

33

CrniocoOsl mocTpoeHus ppakTaioB, NpUMEHEHHE (HPaKTaIOB.

YK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
IK-5.V.1

34

TeHaeHInu MOCTPOCHUS COBPEMEHHBIX TPAPUUECKIX CHCTEM

VK233,
VK-2.B.3,
OITK-5.B.1,
[K-5.V.1

35

I'paduueckas O6ubmmoreka Open GL, 0COOEHHOCTH M OCHOBHEIC
BO3MOXXHOCTH

VK-2.3.3,
VK-2.B.3,
OIIK-5.B.1,
ITK-5.Y.1

36

I'padmyeckas 6udbmmotexa Open Scene Graph, MPUHIIMITEI OMTUCAHUS
n300paxkeHui, rpad CIieHbI

VK233,
VK-2.B.3,
OITK-5.B.1,
IK-5.V.1

37

®ukcHpoBaHHBIM W HE(DUKCUPOBAHHBIA TpaduyecKrue KOHBEHUEPHI,
IPOTrpaMMHUPYEMBIE MIEHIEPHI

VK-2.33,
VK-2.B.3,
OIIK-5.B.1,
ITK-5.Y.1

38

SAzeik Open CL, ocobenHocTH W uHTErpanus ¢ oubiarorekoit Open
GL

VK-2.33,
YK-2.B.3,
OIIK-5.B.1,
IK-5.V.1

39

Apxurexktypa CUDA, BO3MOXHOCTH  HCIIOJIb30BaHUS
YCKOPEHHUS! BU3yaJM3aluu B IPUKIAIHBIX IPOrpaMMax

JJIA

VK-2.33,
VK-2.B.3,
OITK-5.B.1,
IK-5.V.1

40

OcoOCeHHOCTH ammapaTHON TOMJEPKKH pPa3IHYHBIX peanu3aui
Open GL u Open CL

VK-2.3.3,
YK-2.B.3,
OIIK-5.B.1,
ITIK-5.Y.1

[lepeyenr TeM mans KypCcOBOTO TPOCKTHPOBAHMS/BBITIONHEHHUS KYpPCOBOH pabOTHI
MpeACTaBiIeHBI B Ta0mwmie 17.
Tabauna 17 — [lepedeHp TeM Uil KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOIHEHUSI KYPCOBOM pabOTHI

Ne /i [TpumepHBIii IepedeHb TeM sl KypCOBOTO TPOSKTUPOBAHHS/BBITIOTHEHHS
- KYpcoBOi paboThl
Y4eOHBIM IUTAHOM HE MPEyCMOTPEHO
BOHpOCLI A MIPOBECACHUSA HpOMG)ICYTO‘IHOﬁ arreéCraiui B BHJAC TCECTUPOBAHUA

MpeACTaBIeHBI B Ta0mwmie 18.

Tabmuma 18

— IIpumepHsBIii TepedeHb BOMPOCOB IS TECTOB




Ne i/t

[IpuMepHBIi TepeYeHb BONPOCOB I TECTOB

Kox manukaropa

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET
Yto OTHOCHTCS K 00JIACTH KOMITBIOTEPHOU Tpa(HKH:

1. OudpoBka U300pakeHUN
2. CuHTe3 n300paKeHUA
3. AHanu3 u300paKeHU
4. O6paboTka n300pakeHu i

VK-2.3.3

HNucTpykuusi: BbIGepUTe 0IMH NPABUILHBINH OTBET
VKa)KHTe [IBETOBOE MPOCTPAHCTBO, KOTOPOE UCTIONB3YETCs B
rpaduueckoii 6ndnrorexe Open GL:

1.RGB
2.CMY
3. HSV
4. HLS

YK-2.3.3

HNucTpykuusi: BbIGepUTe OIMH NPABUILHBINH 0TBET
VKa)kuTe IBETOBOE MPOCTPAHCTBO, KOTOPOE UCTIONB3YETCS B
rpaduueckoii 6nbnuoreke Open Scene Graph :

1.RGB
2.CMY
3. HSV
4. HLS

VK-2.3.3

HNucTpykuus: BbIOepUTe OAMH NPABWIbLHBIA 0TBET
YKaxuTe quana3oH 3HaYCHUN APKOCTEU OTAEHBHBIX [IBETOBBIX
KOMITOHEHTOB B 6nbnnoreke Open GL

1.0t 0.0 10 1.0
2.0t 0 1o 63

3. 01 0 o 127
4. or 0 mo 255

YK-2.3.3

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET
YKaxuTe quana3oH 3HaYCHUN APKOCTEU OTIEHbHBIX [IBETOBBIX
KOMIIOHEHTOB B Onbmmoreke Open Scene Graph

1.07 0.0 10 1.0
2.0t 0 1o 63

3. 01 0 o 127
4. ot 0 mo 255

VK-2.3.3

HNucTpykuus: BbIOepUTe OAMH NPABWIbLHLIA 0TBET
VYkaxxute quana3oH 3HaueHui koopauHat X,Y, Z B OnOIHOTEKE
Open GL no ymomyaHuio

1.or 0.0 ;o0 1.0
2.0or-1.0101.0

3. o1 -4096 no 4095
4. ot 0 mo 4095

VK-2.3.3




HNucTpykuus: BbIOepUTe OAMH NPABWJILHBIA 0TBET
Kakas LUBETOBAasA CUCTEMA HUCIIOJIB3YET HPUHIMII TOJTYUCHUA LIBETA
BBIYMTAHHEM U3 0€JI0ro OBETOBBIX KOMIIOHCHTOB

1.RGB
2. CMY
3. sRGB
4. HLS

VK-2.3.3

HNucTpykuus: BbiOepUTe OAMH NPABWILHbIA 0TBET
Kaxkas IBETOBAasA CUCTEMA UCITOJIB3YET IPUHIIUII ITOJTYUYCHUS IBETA
CJIOKECHHEM IIBETOBBIX KOMIIOHCHTOB

1.CMY

YK-2.3.3 OIIK-
6.3.1

HNucTpykuus: BbiOepUTe OAMH NPABWILHBIA 0TBET
Kak cooTHOCSTCS ME)ay co00ii rpaduaeckne OMOIHOTEKH Open
GL u Open Scene Graph

1. bubnuoTexu ABISAIOTCS HE3aBUCHMBIMHU

2. Open GL - nagcrpoiika Hag Open Scene Graph
3. Open Scene Graph - HaxcTpoiika Hag Open GL
4. BubnuoTeku sIBISIOTCS HECOBMECTUMBIMHU

YK-2.3.3

10.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHbBINA 0TBET
Kaxkoif MeTon KOMIIBIOTEPHOM IpaduKu sBIsIETCS HaHOOIEe PECYPCOEMKUM

1. ITpocTas Mofenb OCBELICHUS

2. Ilpsimas TpaccUpoBKa J1yueit

3. OGpaTHas TpacCHUpOBKa JIy4yei

4. OGpaTHas TpacCUPOBKA JIyueil ¢ MHOKECTBEHHBIMU TEHEBBIMU 30HIAMHU

YK-2.3.3

11.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHBINA 0TBET
Kaxkoif MeTox KOMIIBIOTEPHON IpadUKu SIBISETCS HAUMEHEE PECYPCOEMKUM

1 Ob6patHas TpaccHpoOBKa JTydeit

2 OOparHast TpacCUpOBKa JIy4el ¢ MHO)KECTBEHHBIMH TEHEBBIMH 30HaMU
4. ObpaTHas TPAaCCUPOBKA C IPOKAHUEM JTydel B MOAMUKCEIEHON CETKE
4. Kaptsl poToHOB

YK-2.3.3

12.

HNucTpykuus: BbIOepUTe OAMH NPABWILHLIA 0TBET

Kak cootHOCSITCS MEky coOoii rpaduyeckue 6UOINOTEKH Open
GL u GLU

1. BubnuoTexu ABISAIOTCS HE3aBUCHMBIMHU

2. Open GL - magcrpoiika vag GLU

3. GLU - Hanctpotika Hax Open GL

4. BUOIMOTEKH SBIISIOTCS HECOBMECTHMBIMU

VK-2.3.3

13.

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET

Kak cootHOCsITCS MEkIy coOoii rpaduyeckue OOINOTEKH Open
GL u GLUT

1. bubnuoreku ABISIOTCS HE3aBHCHMBIMU

VK-2.3.3




2. Open GL - magcrpoiika vag GLUT
3. GLUT - naactpoiika mag Open GL
4. BUOIMOTEKH SBIISIOTCS HECOBMECTHMBIMU

14.

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET

Kak cootHOCSITCS MEkIy co0oii rpaduyeckue OUOINOTEKH Open
GL u Freeglut

1. BubIHOTEeKN SIBISOTCS HE3aBUCHMBIMU

2. Open GL - nagcrpoiika Hag Freeglut

3. Freeglut - Hanctpoiika Hax Open GL

4. BUOIHOTEKH SIBIISFOTCSI HECOBMECTUMBIMHU

YK-2.3.3

15.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHBINA 0TBET
Kakas rpapuyeckast OnbI1oTeKa MO3BOJISET 3arpyKaTh TPEXMEPHYIO MOZIEIb
u300paxkeHust u3 Qaiina

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

YK-2.3.3

16.

HNucTpykuus: BbIOepUTe OMH NPABWILHBIA 0TBET
Kakas rpad)nquKaﬂ OHOJIMOTEKA ITO3BOJISET COXpaHATH TPEXMEPHYIO MOAECIIb
MIOCTPOSHHOr0 N300pakeHus B (aiine

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

YK-2.3.3

17.

HMuctpyxkuus: Be pabotaere ¢ oubimorekoit Open GL n Bam
HY>KHO BBIBECTH OOBEKT MOBEPHYTHIM OTHOCHUTEIHHO €T0
LIEHTpa, BbIOepHuTe QYHKIIMH, KOTOPBIE BaM MOHAT00SITCS

1. GLRotate

2. GLTranslate
3. GLScale

4. GLPopmatrix

VK-2.B.3

18.

HNucrpyxuus: J{ns kaxmoro anropurma (MeToa)
KOMITBIOTEPHOM TpauKu, YKa3aHHOTO B JIEBOM CTOJIOIIE,
BBIOCPHUTE HA3HAUYCHHUE, YKa3aHHOE B IIPABOM CTOJIOIE

A | Pab6ora c 6ydepom 1 AHuManus c

TITyOUHBI Y4ETOM 3aKOHOB
¢buzukn
B IIpocTas monens 2 VYV nanenue
OCBELICHUS HEBUAMMBIX JTUHUNA

Y IOBEPXHOCTEHN

C | Pabota c kapTamu 3 [Honyyenue

BBICOKOPCAJIMCTHYH

YK-2.B.3




thoToHOB BIX U300pakeHnH

D | Metop gactuig 4 DddexTh
OCBEIICHUS B
peaslbHOM BpEMEHH

19.

HucTpykuusi: 3anumute  COOTBETCTBYIOIIUE — alTOPUTMBI
KOMITBIOTEPHON TpadWKu B TMOPSJKE YBEIMUEHHUS CIOXHOCTH
BBIYMCJICHHI:

1 TIpocras Mozenb OCBELIEHUS

2 IIpsimast TpaccupoOBKa JTydeit
3 O6paTtHas TpacCUpOBKa JIyden

4 ObpaTtHas TpaccupoBKa Jy4ell C MHOKECTBEHHBIMH TEHEBbIMU
30HOaMM

YK-2.B.3

20.

HNucrpyxuus: [Ipountaiite TekCT, BHIOEpUTE MPABUIBHBIN OTBET
U 3alULINTE apIyMEHThI, 000CHOBBIBAIOLIME BEIOOP OTBETA:
Kakyto rpaduyeckyro oubmuoreky Open GL nnm Open Scene
Graph nenecooOpa3Hee UCTIOIB30BaTh ISl paOOTHI CO
CIIOKHBIMH JICTATU3UPOBAHHBIMU TPEXMEPHBIMU O0BEKTaAMH,
MOZEIN KOTOPBIX YACTUYHO CYIIECTBYIOT B BUJIE OTIEIBHBIX
(dparMeHTOB B pOpMaTax TPEXMEPHBIX PETAKTOPOB.

YK-2.B.3

21.

HNucTpykuus: BbIOepUTe OAMH NPABUJILHBIA 0TBET
Kakas rpaduueckas OMOIHOTEKa BCTPOCHHBIMU CPEICTBAMHE IMOJICPKUBACT
MECTOJ 4aCTHI]

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-5.B.1

22.

HNucTpykuus: BbIOepUTe OAMH NPABWILHLIA 0TBET
Kakas rpadpuueckas 6ubIuoTeka paboTaeT ¢ TpeXMEpPHOH rpad KoM U UMeeT
Ha0O0p MOJKITFOYaEMbIX PACHINPEHUH (TLIIATHHOB)

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-5.B.1

23.

HNucTpykuus: BbIOepUTe OAMH NPABWILHbIA 0TBET
Kakas rpad)nquKaﬂ OHOJIMOTEKA ITO3BOJISET JOIIOJIHATH ec OporpaMMuUcCTy
COOCTBEHHBIMHU PaCUIMPEHUSIMHE (TIIATHHAMH )

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-5.B.1




24.

HNucTpykuus: BbIOepUTe OAMH NPABWJILHBIA 0TBET
Kaxkas rpaduueckas 6MOIHMOTEKA UCTIONB3YET pelaKTHPYEMBbIid CIIOCO0
OITUCaHUS U300paKEeHUIT

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-5.B.1

25.

HNucTpykuus: BbiOepUTe OAMH NPABWILHbIA 0TBET
Kakas rpaduueckas OuOIHOTEKa OPHEHTHPOBaHA Ha ABYMEPHYIO rpauKy

1. Open GL

2. Open Scene Graph
3. Open GL ES

4. Windows GDI

OIIK-5.B.1

26.

HNucTpykuus: BbiIOepUTe OAMH NPABUJILHbIA 0TBET
Kakas rpaduueckas 6MOIHOTEKa OPHEHTHPOBAHA Ha TPEXMEPHYIO rpaduKy

1. X-lib

2. Open GL

3. Borland BGI
4. Windows GDI

OIIK-5.B.1

27.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHBINA 0TBET
Kakoe npencraBnenne n3o0paxeHuil ucronbp3yercs npu pabore ¢
oubnmorexoit Open GL

1. Mepapxudeckoe
2. B Bugze rpada crieHbl

3. B BUjIe BEIBOIUMEBIX IPUMUTHBOB
4. B BHC OIMMCAaHUA HAa €CTCCTBCHHOM S3bIKE

OIIK-5.B.1

28.

HNucTpykuusi: BbIGepuTe 0IMH NPABUILHBINH OTBET
Jnst wero ucrnonb3yercst Oydep riryOuHbI B TpEXMEPHOM
rpaduygeckoil OndImoTexe

1. Anst cozmanus apdexrta TymaHa

2. nst coznanus dpdexra npo3pavyHoCTh

3. [Ins ynaneHuss HEBUAUMBIX TIOBEPXHOCTEH
4. Jlns peanu3aniiy MpeIOMIICHUS

OIIK-5.B.1

29.

HMucTpykuusi: BbIGepuTe 0IMH NPABUILHBIH OTBET
Kaxk BriBoguTCS M300paxkeHue npu padore ¢ oubnuorexoit Open GL

1. I/I306pa)KGHI/I€ CHaydaJia CTPOUTCA TOJIBKO B BUAEC MOACIN U
OTPHUCOBBIBACTCA aBTOMATHYCCKH 110 MOJACIN B CAMOM KOHIIE

2. I/I306pa>KeHHe CHa4yaJia CTPOMTCS B BUJAE MOAECIN U 0T06pa>1<aeTc>1
TOJIBKO IOCJIE 3aITyCKa pEXUMa OTPHUCOBKU

3. Bce IPUMUTHUBBI BBIBOJIATCS HA 3KPaH

4. Ha skpaH BBIBOAUTCS TOJIBKO OrPAaHUUEHHOE YHCIIO
MPUMHUTHBOB

OIIK-5.B.1

30.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHBINA 0TBET
Kaxk BrIBOgHTCS H300pakeHue 1npu padote ¢ OMOIMOTeKOM
Open Scene Graph

OIIK-5.B.1




1. N300paskeHne cHavaxa CTPOUTCS TOIBKO B BUAE MOJEIN U
OTPHUCOBBIBACTCS] aBTOMATHIECKH 10 MOZENHU B CAMOM KOHIIE

2. I/I306pa>KeHI/Ie CHayaJia CTPOMTCS B BUJAC MOAECIN U 0T06pa>1<aeTc>1
TOJIBKO IOCJIE 3aITyCKa OTPUCOBKHU

3. Bce IPUMUTHUBBI BBIBOIATCS HA 3KPaH

4. Ha skpaH BBIBOAUTCS TOJIBKO OrPAaHUUYEHHOE YHCIIO
MPUMHUTHBOB

31. HNucTpykuus: Boi0epuTe OAUH NPABUJIbHBINA 0TBET OIIK-5.B.1
Kak BeIBOIHTCS H300pakeHne mpu padboTe ¢ OHOINOTeKOM
Freeglut
1. I/I306pa)KGHI/I€ CHayJaJia CTPOUTCA TOJIBKO B BUAE MOACIIN U CUHTE3UPYETCA
ABTOMATHYCCKH I10 MOACIN B CAMOM KOHIIC
2. I/I306pa>KeHI/Ie CHayaJia CTPOUTCS B BUJAC MOACIN U 0T06pa>1<aeTc>1
TOJIBKO IOCJIE 3aITyCKa OTPUCOBKHU
3. Bce IPUMUTHUBBI BBIBOIATCS HA 3KPaH
4. Ha skpaH BBIBOAUTCS TOJIBKO OrPAaHUUYEHHOE YUCIIO
MPUMHUTHBOB
32. HNHcTpyknusi: BbiOepuTe OXMH NPABWILHBIA 0TBET OIIK-5.B.1
Kakas rpaduueckas OnO110oTeKa MOYKET BEIBECTH IIPUMUTHUB
YalHUK
1. X-lib
2. Open GL
3. Open Scene Graph
4. Windows GDI
33, HNHcTpykuusi: BbIOepUTE OUH MPABWILHbIH 0TBET OIIK-5.B.1
Kakas rpaduueckas OnO110oTeKa MOKET BEIBECTH IIPUMUTHUB
YalHUK
1. X-lib
2. Open GL
3. GLUT
4. Windows GDI
34, HNucrpykuus: BpiOepuTe OAMH NPABHILHBINH 0TBET OIIK-5.B.1
Kakas rpaduueckas 6ubamoTeka MOKeT BHIBECTH TPUMUTHUB
Cdepa
1. X-lib
2. Freeglut
3. Open GL
4. Windows GDI
35. HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET OIIK-5.B.1
Kakas rpadgudeckas OubImoTeka MOKET BHIBECTH MTPUMUTHUB
Konyc
1. X-lib
2. Freeglut
3. Open GL
4. Windows GDI
36. HNucTpykuus: BbIOepUTe OAMH NPABWILHLIA 0TBET OIIK-5.B.1




Kakas rpaduueckas On0110TEKa MOKET BEIBECTH IIPUMUTHB
Hununap

1. X-lib
2. Freeglut
3. Open GL
4. Windows GDI
37. HMuctpyxkuus: Ber pabotaere ¢ oubimorekoit Open GL n Bam OIIK-5.B.1
HY>KHO NPOMacIITaOupOBaTh BEIBOAUMBINA OOBEKT, HE CABUTas
OTHOCHUTEIIFHO €T0 IEHTPa, BRIOepUTE (DYHKIIUH, KOTOPHIC BaM
MOHAI00STCS
1. GLRotate
2. GLTranslate
3. GLScale
4. GLPopmatrix
38. HNucTpyknus: 1 kaxa0ro cTaHaapTa, yKa3aHHOTO B JIEBOM OIIK-5.B.1
cToJNIOLE, BBIOEPUTE COOTBETCTBYIOLIYIO 001aCTh MPUMEHEHHUS,
yKa3aHHYIO0 B IPaBOM CTOJIOIE
A | Open GL 1 Opranuzanus
BBIYHCIIEHUN Ha
BUJIEOKAPTE
B Open CL 2 TpexmepHad
rpaduka Ha I[TK
C [ Open GL ES 3 TpexmepHas
rpaduka Ha
cMmapTdoHe
D | Open GL SC 4 I'paduxa ms
KPUTHYECKU
BaXKHBIX CHCTEM
30. HWHucTpyknms: 3anummre cOOTBETCTBYIomue anroputmsl kommbioTepHoi | OITK-5.B.1
r‘pad)m(n B IMOPAAKE YBECIIMYCHUS CIIOKHOCTU BEIYMCIICHUI
1 IIpsimast TpaccupoBKa JTydeit
2 OOparHasi TpacCHpOBKa JIydeit
306paTtHasl TpaccupoBKa C OpoxkaHWeM Iy4ell B HOANMKCEIbHOM
CCTKC
4 TIpocTtast MOJENTb OCBETIIEHUS
40. HNucrpykuus: [pountaiite Tekct, BiOepuTe npaBuibHbii otBeT | OIIK-5.B.1

U 3alULINTE apIyMEHThI, 000CHOBBIBAIOLIME BEIOOp OTBETA:
Bam Heobxoaumo BeiBecTH cpenctBamu Open GL Heckonbko
Konui rpauueckux 0OBbEKTOB, MEHsIsl UX LIBET M MaclITao.




Kakum o0pasom nenecoodpasHee 3T0 clienarh. Mcmonb308aTh
CIINCKH WUIJIHN TOJIBKO HpI/IMI/ITI/IBH.

41.

HNucTpykuus: BbIOepUTe OAMH NPABWILHLIA 0TBET
Kakas rpaduueckast 6ubmmoTexka MOKeT BHIBECTH TPUMUTHUB
TeTpa’ap

1. X-lib

2. Freeglut

3. Borland BGI

4. Windows GDI

IK-5.V.1

42.

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET
Kakas rpaduueckast 6ubamoTeka MOKET BHIBECTH MTPUMUTHUB
OKTadIp

1. X-lib

2. Freeglut

3. Borland BGI
4. Windows GDI

IK-5.V.1

43.

HNucTpykuus: BbiOepUTe OAMH NPABWILHBIA 0TBET
Kakas rpadudeckast OnbmmoTexka MOKeT BHIBECTH TPUMUTHB TOP

1. X-lib

2. Freeglut

3. Borland BGI
4. Windows GDI

IIK-5.¥.1

44.

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET
Kakas rpaduueckas On0110OTEKa MOYKET BEIBECTH IIPUMUTHB
HKOCadIp

1. X-lib

2. Freeglut

3. Borland BGI
4. Windows GDI

[IK-5.¥.1

45.

HNucTpykuus: BbIOepUTe OAMH NPABUJILHBIA 0TBET
Kakas rpaduueckas On011oTeKa MOKET BEIBECTH IIPUMUTHUB
TOAeKadIP

1. X-lib

2. Freeglut

3. Borland BGI
4. Windows GDI

IK-5.V.1

46.

HNucTpykuusi: BbIGepUTe 0IMH NPABUILHBIH OTBET
Kakas rpaduueckas OnOIMOTEKa MOKET BEIBECTH
MPUMHTHUB KyO

1. X-lib

2. Freeglut

3. Borland BGI
4. Windows GDI

IIK-5.¥.1

47.

HNucTpykuusi: BbIGepuTe 0IMH NPABUILHBINH OTBET
Kakoii mpumuTHB mo3BosieT BeiBectd Open GL 6e3

IIK-5.¥.1




pacmmpeHuit

1. Top

2. Chepa

3. TpeyroasHUK
4. Konyc

48.

HNucTpykuus: Boi0epuTe OAUH NPABUJIbHBINA 0TBET
Kaxoii npumutuB noszsoisiet BeiBect Open GL v2 6e3
pacuupeHuit

1. Top

2. Chepa

3. YeTbIpexyroinbHUK
4. Konyc

IK-5.V.1

49.

HNucTpykuus: Bpi0epuTe OAUH NPAaBUJIbHBINA 0TBET
Kakoii 1361k ncnons3yercst B oubnuoreke Open GL pist
peanu3alyy NporpaMMHUPYEMBIX ILIEH1epoB

++

ava
LSL

L=
[N eNe!

IK-5.V.1

50.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHBINA 0TBET

Kakas 13 nepedncieHHbIX rpaguueckux OHOINOTEK MO3BONISET
IOJIB30BATEI0 PACCMATPUBATH C Pa3HBIX CTOPOH TPEXMEPHOE H300paKeHue,
BBIBEZICHHOE Ha SKPaH

1. Open GL

2. Open GL ES

3. Open Scene Graph
4. Direct 3D

IK-5.V.1

51.

HNucTpykuus: BbIOepUTe OAMH NPABWILHBIA 0TBET
Kakas u3 NEPEUUCIICHHBIX TPEXMEPHBIX OuOIHOTEK OpUCHTHUPOBAaHa Ha
MOOHJIBHBIE YCTPOHCTBA

1. Open GL

2. Open GL ES

3. Open Scene Graph
4. Direct 3D

IK-5.V.1

52.

HNucTpykuus: BbIOepUTe OAMH NPABWIbLHLIA 0TBET
Kaxoii u3 nepeuncieHHbIX CTaHJapTOB TIO3BOJISET OPraHU30BAaTh
BBIYHCJICHHUS Ha TpadUIecKoil KapTe

1. Open VG
2. Web GL
3. Open GL

4. Open CL

IK-5.V.1

53.

HNucTpykuus: BbIOepUTe OAMH NPABWILHLIA 0TBET
Uro u3 nepeyncieHHoro noaaepxubaet oubnmorexa Open GL

1. OddexTsl mpenoMieHus CBETA
2. Ilpoctyto Mozens OCBEIICHUS
3. MopaenupoBaHuEe METOJIOM YaCTHIL

4. Kaptel poTOHOB

IK-5.V.1




54.

HNucTpykuus: BbIOepUTe OAMH NPABWJILHBIA 0TBET
Yro U3 mepeuncIeHHOro noaaepxxusaet oudnuoreka Open GL

1. Kaptel poroHOoB

2. Meton yacTuil

3. OOpatHyIO TPacCUPOBKY JIydeit
4. OgHOMEpHBIE TEKCTYPhI

IK-5.V.1

55.

HNucTpykuus: Boi0epuTe OAUH NPAaBUJIbHBINA 0TBET
UYro u3 nepeyncieHHoro noaaepxusaet oubnuorexa Open GL

1. Meron u31y4aTenbHOCTU

2. OOpaTHYIO TPACCUPOBKY JIy4ei

3. JIByMepHBIE TEKCTYPhI

4. IlpsaMyro TpacCUpPOBKY JIydeH

IIK-5.¥.1

56.

HNucTpykuus: Boi0epuTe OAUH NPABUJIbHBINA 0TBET
UYro u3 nepeyncieHHoro noaaepxusaet oubnmuorexka Open GL

1. Moaenb ri06anbHOr0 OCBEIICHHUS
2. TpexmMepHble TEKCTYpHI
3. 3arpy3ky u BeIrpy3Ky 3D-Monerneli B aitibt

4. IlpsaMyro TpacCUpPOBKY JIydeH

IIK-5.¥.1

57.

HNucrpyxuus: Bei pabotaere ¢ budnuorexoit Open GL v2 u
MHOTOKpaTHO MEHSETE B POrpaMMe ITapaMeTpbl CUCTEMBI
KoopIuHAaT. BeibeprTe MUHUMANBHBIN HA00p QYHKIINH,
UCIIOJIb30BaHUS KOTOPBIX I0CTATOYHO, YTOOBI HMETh
BO3MOXXHOCTb BEpHYTb €€ B HICXOJHOE COCTOSIHUE

1. GLRotate

2. GLTranslate
3. GLPopmatrix
4. GLPushmatrix
5. GLScale

IIK-5.¥.1

58.

HNucrpyxuus: J{ns kaxmoit rpaduueckoit OnbIMoTexw,
yKa3aHHOM B JIEBOM CTOJIOLE, BEIOEPUTE COOTBETCTBYIOIIYIO
XapaKTePUCTHKY, YKa3aHHYIO B IIPABOM CTOJIOIE

A | Open GL 1 IIpocras
HaJCTpOWKa Haj
TPEXMEPHON
rpaduIecKoi
OoubIMoTeKoi

B Freeglut 2 TpexmepHas
rpaduyeckas
oubnmoreka

C Open Scene Graph 3 JBymepHas
rpadudeckas
OoubaroTeKa

D | Windows GDI + 4 I'paduueexas
ounbmoTeka ¢

[IK-5.¥.1




HIMPOKUM
(hyHKITHOHATIOM,
peanm3oBaHHas KaK
HaJICTpOMKa Haj
TPEXMEPHON
rpauIecKoi
OnbnmoTeKoin

59. HMucTpykuus: 3anummure TeXHOJIOTHU pa3pabotku mnporpamum c | [IK-5.VY.1
WHTEPAaKTUBHBIM BBIBOJIOM CJIOXHBIX MOJEJed H300pakeHui
KOMITBIOTEPHOH TpaduKd B  TOPSAKE  MPEAINOJIaraeMoro
YBEIMYEHUS] 00beMa UCXOAHBIX TEKCTOB!

1 CpenctBamu Open GL

2 CpencrBamu Open GL u Hanctpoiiku Freeglut

3 CpenctBamu Open Scene Graph

4 CpenctBamu Open Scene Graph wu  TpexMepHOro
rpaUuecKoro peraKTopa

60. HNucrpyxuus: Ipountaiite Tekct, BoiOepuTe npaBuibhblil oTBeT | [1IK-5.VY.1
U 3alUIIATE apTryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA:
KaKyo

oubmorexy Open GL mn Open Scene Graph nenecoobpasnee
UCIIOJIb30BaTh JJIs1 00ecreueH s MoIb30BaTeI0 HHTEPaKTHBHbIX
BO3MOKHOCTEH BpalllaTh, yaasaTh U NPUOINKATH TOCTPOCHHOE
CJIO’KHOE JIETAIN3UPOBAaHHOE 300pakeHHE.

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOM (OPMBI
o0yd4eHus1, pesicTaBiIeHb! B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne /it [IepedeHp KOHTPOJIBHBIX paboOT

He npenycMoTpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPEIEISIIOIIME  MPOLEAYPHl  OLECHHBAHHS
WHIMKATOPOB, XapaKTEPH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETEHIIMH, COJepKarcs B
JIOKaNbHbIX HOpMaTuBHBIX aktax [ YAIl, periaMeHTHpYIOIIUX TOPSAOK H MPOLELYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTalluyd 00YyJaroIIiXCs
I'YAIL

10.5. MeTtonuueckue  Marepualibl,  ONpPEIEISIIOIIKME  MPOLEAYPHl  OLECHHBAHHS
MHIUKATOPOB, XapaKTePH3YIOIMX JSTamnbl (OpMHpPOBaHMS KOMIETEHLHWH, CoJepxarcs B
JOKaNbHBIX HOpPMAaTHBHBIX akTax [YAIIl, pernameHTHpYIOIIMX NOPSIOK M MPOLEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOYHON aTTeCTallMH 00YYaroIInXCs
I'YAIL

11. Meroauyeckue yka3zaHus Ui 00YYaIOIIUXCS 10 OCBOCHHIO IMCIUILTNHBI

11.1. Meronuueckue ykazaHus Uil OOYYAIOIIMXCS TI0 OCBOGHHMIO JIEKIIHOHHOTO

Marepuania.




OcHOBHOE Ha3HAUEHUE JIEKLIMOHHOIO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0okoe U SICHOe H3JIOKeHHe yueOHoro marepuana. HasHaueHue COBpeMEHHOH JieKUuM B
paMKax JUCIMIUIMHBI HE B TOM, 4TOOBI MOJYyYUTh BCIO MH(OpMAIMIO MO TEME, a B OCBOCHHU
(GbyHAaMEHTaIbHBIX MPOOJEeM JAWCUMIUIMHBI, METOJOB HAy4YHOrO IIO3HAHMs, HOBEMIIMX
JOCTIKEHUI HaydHOW MBICTH. B y4eOHOM mporecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIeKIMs pacKpbhIBaeT MOHATHIHBIN ammapaT
KOHKPETHOW 00JacTH 3HaHHA, €€ MpoOJEeMbl, JaeT IEJIbHOE IMPEICTABICHUE O JHUCIUILUINHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMU TACHUATIMHAMH.

[TranupyeMble pe3ynbTaThl IPU OCBOCHUH 00YUYAIOMMMUCS JCKIIMOHHOTO MaTeprana;

— TOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3AHHBIX 3HaHWH, YPOBEHb
KOTOPBIX ONIPEAEISIETCS LIEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— TOJY4YEeHHE ONbITa TBOPUYECKON PabOTHI COBMECTHO C MPEINO0IaBaTeNIeM;

— pa3BUTHE TpPO(ECCHOHAIBHO-IEJIOBBIX  KadecTB, JIOOBU K HOpeAMETy H
CaMOCTOSITEIEHOIO TBOPUECKOT'O MBILUICHUS.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HE0OXOIUMOTO JIJIsl CAMOCTOATEIbHON PabOTHI;

— TIOJIydeHHE 3HAHWM O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM W TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHs Ha OyrKalIine rojbl;

— Hay4yuTbCid METOAMYECKM oOpalaTbiBaThb MaTepuall (BBLACIATH IJVIABHBIE MBICIH U
IIOJIOKEHUS, IPHUXOIUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IU4HBIX
(hopMyIHUpOBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHATHH.

JlekuMOHHBI MaTepuanl MOXET COINpPOBOXKIATBCS JAEMOHCTpalMedl CcllaiiioB U
UCIOJIb30BaHUEM pa3[laTOYHOI'0 MaTepuana TIpU TMPOBEJCHUHM KOPOTKUX JHUCKycCcHil 00
0COOEHHOCTSIX MPUMEHEHUSI OT/IEJIbHBIX TEMATHK MO JUCLUIUIUHE.

11.2. Meroauueckue yka3zaHusi JUIs OOYYAIOIIMXCSl IO BBINMOJHEHHIO J1a0OPaTOPHBIX
pabot

B Xxone BbIMONHEHHS 7Ta0OPaTOPHBIX PAOOT OOYYArOUIMHCS NODKEH YIIIyOUTh |
3aKpenuTh 3HaHWs, NMPAKTUYECKHE HABBIKM, OBJAJECTh COBPEMEHHOW METOAMKOW M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHM C KBAJTM(UKAIMOHHON XapaKTEPUCTUKOH OO0YYaIOIIerocs.
Brimonaenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPHUMEHTAIBHO-NPAKTHYECKOM, pacyeTHO-
aHAJIUTHYECKOI YacTell M KOHTPOJIBHBIX MEPOTIPHUSATHH.

Beimonaenue 1abopaTopHBIX paboT OOydYarOIIUMCsl SIBISETCS HEOTHEMJIEMOW YacThIO
M3y4YCHUS JUCUMIUIMHBI, ONpEeNsieMOd Y4eOHbIM IUTAHOM, W OTHOCUTCS K CpPEICTBaM,
00€CTIeYNBAOIINM PEIICHNE CIICAYIOINX OCHOBHBIX 33724 00y4JaloIIerocs:

— mpuoOpeTeHHe HaBBIKOB WCCIICOBAaHHUS TIPOLIECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIMIUIHHEL;

— 3aKperuieHHe, Pa3BUTHEC M ACTAIHM3AlUs TEOPETHYCCKHX 3HAHWH, MOJNyYCHHBIX Ha
TeKIHAX;

— TOJyYeHHE HOBOI MH(OpMAIMH 110 N3y4aeMOH TUCLIUILIHHE;

— TpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOM  paboThl ¢ J1abOpaTOpPHBIM
00opynoBaHUEM U TPUOOPAMH.

3ananue U TpeOOBaHUS K MPOBEJICHHUIO JJA0OPATOPHBIX paboT
[IpuBeneHbl B METOAMYECKUX yKa3aHUSX MO BBINOJHEHUIO JlabopaTtopHbix padot (JIBC
kadenpsl /Yueounie mocodus/ KommerorepHas rpaduka / CG.lab)

CrpykTypa u ¢opma oTdera 0 1abopaTopHOH paboTe
[IpuBeneHbl B METOAMYECKUX yKa3aHUSX MO BBINOJHEHUIO JlabopaTtopHbix pador (JIBC
kadenpsl /Yueounie mocodus/ KommerorepHas rpaduka / CG.lab)

TpeboBanusa K 0hOPMIIEHHIO 0TYETA O Ja00OpaTOPHON padborte




[TpuBeneHbl B METOIMUYECKHX YKA3aHMSAX IO BBINOJHEHHIO JabopaTopHbix padot (JIBC
kadenpsl /YueOubie mocobus/ KommerorepHas rpaduka / CG.lab)

11.3. MeTtomuueckue ykazaHus AJisi 00y4JaroUIUXCs MO MPOXO0KACHUI0 CaMOCTOSTEILHOM
paboTsI

B Xone BBIMONHEHHUS CaMOCTOSTENIBHON pabOThI, 0OYUAIOMIMKCS BBHIONHAET PadoOTy 1O
3aJIlaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE MPENOJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jnst oOygaromuxcsi o 3ao4Hoi (opme OOydeHHus, caMOCTOsTeIbHAs padoTa MOXKET
BKJIFOYATh B ce0s KOHTPOJIBHYIO PadoTy.

B mpormecce BBIOTHEHUSI CaMOCTOATENBHONW paboThl, y oOydaromerocs (hopMupyercs
nesnecoodpasHoe IaHUPOBaHUE pabovero BpEMEHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHH M CHCTEMATH3alMM NMPUOOPETAaeMbIX 3HAHWH, 00ECIeUnBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TIEPHOA OOYyYEHHs, TOMOTAeT IOJYyYHTh HABHIKM TOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMU ~ MaTepuaiaMy, — HAMpaBSIOIUMH  CaMOCTOSITENbHYIO  paboTy
00yYaromuxcs SBISIIOTCA:

METOAMYECKHE YKa3aHUs IO BBINOJIHEHHIO JsabopatopHbix pabor (JIBC xadenpst
/Yuebnbie mocobus/ Komnbiotepnas rpaduka / CG.lab)

11.4. Meroauueckue ykazaHud M8 OOy4YalOUIMXCS IO MPOXOKACHUIO TEKYILEro
KOHTPOJISl YCTIIEBAEMOCTH.

Texyumii KOHTPOJb YCIIEBAEMOCTH IpelyCMaTpUBACT KOHTPOJIb KauyecTBa 3HAHUMN
00y4Yaromuxcs, OCyIIECTBIIEMOr0 B TEUEHUE CeMecTpa C LEJbI0 OLIEHUBAHMS XO/a OCBOEHUS
JUCLUILTAHBL.

Texymuii  KOHTPOJIb  OCBOEHHMS  JUCUMUIUIMHBI ~ OCYIIECTBISIETCS  OLECHUBAHHEM
CaMOCTOSITENIbHOCTH, CBOEBPEMEHHOCTH M KAa4eCTBA BBIIIOJIHEHUS 3a/laHUil B paMKax B paMKax
cmayn abopaTopHbIX pabor. B mpomecce cmaum m1abopaTOpHBIX paboT MpernogaBaTeb MOXKET
3aaBaTh BONPOCHI C II€JIBI0O KOHTPOJSL YPOBHS OCBOGHHUS MaTepHUajoB AMCLMUIUIMHBI,
pe3yIbTaTOB CaMOCTOATEIBHOW PabOTHI CTyAeHTa. B KadecTBe OJHOTO M3 KPUTEPUEB OICHKH
MOTYT BBICTYIIaTh PE3YJIbTAThI HPOBEPKU OTYETOB MO JTa0OPATOPHBIM pabOTaM.

[Ipu npoBeaeHNN MPOMEKYTOUHOM aTTECTALMHU MIPETOAABATENb CTABUT OLIEHKY C YYETOM
PE3YNIbTATOB BBHIOJHEHHS U CAa4X J1a00paTOPHBIX pabOT B TEUEHUE CEMECTPA.

11.5. MeTonuueckne ykazaHus Ijis OOyYaroOIIMXCS IO MPOXOXKIACHUIO MPOMEKYTOYHOM
aTTecTaluu.

[IpomexyTounass  arrectanmusl  OOydYarOIIMXCS  MpeAycMaTpuUBaeT  OlEHUBAHHUE
MPOMEXYTOUHBIX W OKOHUYATENBHBIX Pe3ylbTaTOB 00ydeHHs Mo auciuminHe. OHa BKIIOYACT B
ceos:

— muddepeHINpPOBaHHBI 3a4eT — 23TO (opMa OICHKH 3HAHWH, TOJTYYEHHBIX
o0yJaromumMcs Mpyu U3yYeHUN JUCIHUIUTHHBL, TIPU BBITIOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy9IHO-UCCIEAOBATEIBCKIX PAOOT U MPOXOKACHUH MPAKTHUK C ATTECTAMOHHON OLEHKOU
COTIUYHOY, «XOPOIIOY, «YJAOBICTBOPUTEIHHOY, KHEYOBICTBOPUTEIHLHOY.

B mponecce mpoBeaenus nudGepeHIMPOBaHHOTO 3a4eTa CTyJeHT OTBEYaeT Ha BOMPOC,
mperojaBaTeslb MOXKET 3aJaBaTh JONOJHUTENBHBIE BONPOCH [UIS YTOYHEHUS YPOBHS
MOJTOTOBKU CTYJICHTA W YUYUTHIBACT NPU BHICTABICHUHN UTOTOBOW OIIEHKH OTBETHI HAa BOIIPOCHI U
pe3yabTaThl KOHTPOJISI 3HAHWH, TIOTyYEHHBIE B TEUEHUE CEMECTPa B XOJI€ BBHIIIOJTHECHUS U CIAYH
1a00paTOPHBIX PadoOT.



Jluct BHECEeHUs U3MEHEHHH B pabo4yIo MpOrpaMMmy AMCLUILIUHbI

JlaTa BHeceHuUs
W3MCHCHUH U
JIOIIOJTHEHHUH.

IToanuck BHECIIErO
H3MEHEHUS

Copneprxkanne I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadempoit




