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AHHOTaIUs

Hucuunnuna «KommbioTepHass rpaduka» BXOOUT B 00pa3oBaTeibHYI0 MHpOrpamMmy
BBICHIETO O0pa3oBaHHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenunainbHoctd 09.03.04 «IIporpammuas uHxkeHepus» HarpaBieHHOCTH «lIpoekTupoBanue
MPOrpaMMHBIX cUCTeM». Jluciuruimaa peanusyercs kaheapoit «Ned3y,

JucuunnuHa HalejneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUN

OIIK-6 «CnocobeH pa3pabaTeiBaTh aIrOPUTMBI W MPOrpaMMBbI, HPUTOAHBIC IS
MPAKTUYECKOT0 HUCIOJIb30BaHUS, NMPUMEHATH OCHOBBI MH(GOPMATUKU U MPOTPaAMMHUPOBAHUS K
MIPOCKTUPOBAHUIO, KOHCTPYUPOBAHUIO U TECTUPOBAHUIO MPOTPAMMHBIX MPOJTYKTOBY

ConepxaHve AUCHUIUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMHU
QITOPUTMaMH, CTaHIapTamMH, OUOJMOTEKaMH, CpEICTBAMHM AamlapaTHOM TOIJNEPXKKH H
MPAKTUYECKUM MPUMEHEHHEM CPEJICTB KOMIBIOTEPHOU IpaKK B CaMbIX PAa3IMYHBIX 00JIACTAX.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMbI OpraHHU3aLUN
yueOHOro Impoliecca: JeKI1H, J1abopaTopHble paboThl, CaMOCTOsTeNIbHAs paboTa 00yJaroIIerocs.

[IporpamMmmMoit AMCHUTUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTAaBISET 4 3a4eTHBIX €auHUlbI, 144
yaca.

S3bIK 00yUYeHUs 10 AUCIHHUILUINHE «PYCCKUU »



1. TlepedyeHb MIAHUPYEMBIX Pe3yIbTATOB O0YUEHUS MO TUCITUTUINHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[{enpro mpenojaBaHus TUCITUTUIMHBI SBISETCS MOMyYEeHUE CTYIEHTAaMU HEOOXOIMMBIX 3HAHUHA U
HABBIKOB B 0O0OJIACTH KOMIIBIOTEpHOM TpadUKH, a TaKKe MOJy4yeHUE NMPAKTUYECKUX HABBIKOB
UCIIOJIb30BAHUSI COBPEMEHHBIX SI3bIKOB, METOJIOB, TEXHOJOTHUWA CO3JaHUS W HUHCTPYMEHTOB
pa3paboTKu mporpamMmHoro oOecredyeHus [Uisi MpeacTaBieHHs HH(OpPMAlMM B BU3YaJbHBIX
dbopmarax.

1.2. JlucuuiuinHa BXOAMWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTPaMMBbI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. IlepedeHb muaHUPyEMbIX Pe3yIbTATOB O0YUEHHUS 1O JUCIUILIMNHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOYYAIOUIUICS NOJDKEH O0JanaTh CIEAYIOUUMU
KOMIIETCHIIMSIME WM WX 9acTsaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHKCHUS TIPUBEIICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpymnmna) Koa u HauMeHOBaHUE UHIUKATOPA
HanuMEHOBaHUE
KOMIIETEHIIUU JTOCTUKEHUSI KOMIIETEHIIUHA
KOMIIETEHIIUU

OIIK-6.3.1 3HaeT OCHOBHBIE SI3BIKU
IPOrpaMMHUPOBAHUS U PAOOTHI ¢ OazaMu
JAHHBIX, OTIEPAIIMIOHHBIC CUCTEMBI U

OIIK-6 Coocoben

pa3zpabaThIBaTh

000JI04KH, COBPEMEHHBIE IPOTPaMMHbIE
QITOPUTMBI U

cpeabl pa3paboTKH HH(OPMALIMOHHBIX
IPOTPaMMBEI, .
PHTOHbIE LIS CHCTEM M TEXHOJIOTUI

P OIIK-6.Y.1 ymeeT IpUMEHATD SI3bIKU

MPaKTUYECKOTO

IPOTPaMMHUPOBAHUS U PabOTHI ¢ 6a3aMu
UCIIOJIb30BaHUs,

OobwenpodeccuoHanbHbIe JaHHBIX, COBPEMEHHBIE IIPOrPaMMHBIE
PUMEHSTh OCHOBBI
KOMITETEHINH cpenbl pa3paboTku HH(GOPMAITMOHHBIX
UHPOPMATUKU U .
CHCTEM M TE€XHOJIOTUH JUIsl aBTOMAaTH3aIH
IPOTPaMMHUPOBAHUS
OM3HEC-TPOIIECCOB, PEHICHHUS IPUKIIATHBIX
K IIPOEKTHUPOBAHHUIO,
3aJa4 pa3IMYHBIX KJIacCOB, BeleHUs 0a3
KOHCTPYHUPOBAHHIO U
JAHHBIX ¥ WH(OPMAIIMOHHBIX XPaHUJIIHII]

TECTUPOBAHUIO
P OIIK-6.B.1 nmeet HaBBIKU
MIPOTrpaMMHBIX
MPOTpaMMHUPOBAHUS, OTJIATKU U
MPOJIYKTOB

TCCTUPOBAHUSA ITPOTOTUIIOB ITPOrpaMMHO-
TCXHUYCCKHUX KOMIIJICKCOB 3aaa4

2. Mecro nucuurumnbl B cTpyktype Ol
JucuumnimHa MoxKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX JTUCIUIUIAH:
— «Mudopmatukay,
— «OCHOBBI TPOTPaMMUPOBAHUS.

3HaHUA, MOJYYECHHbIE NPH HM3YyYEHWHM MaTepuala JaHHOM JHMCHMIUIMHBIL, UMEKT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUIIINH:

— «lIpoexTpoBaHue 4€I0BEKO-MAIMHHOIO HHTEp(eiicay,

— «[IporpammupoBaHre MOOMIIBHBIX YCTPOHUCTBY.

3. OOBEM u TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BUAOB Y4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnuue 2.




Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIIITMHbI

TpynoemMKocTs 1o
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacos npakmuyecKkoil n0020mo6Ku
AyoumopHnuie 3auamus, BCEro vac. 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (4ac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 22 22
Buo npomescymounoit ammecmayuu: 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

B o
HpHMe‘IaHI/IeI KaHIUIATCKUHM 59K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenencHue TPyIOEMKOCTH TUCIUIUTHHBI IO Pa3/ieiiaM U BHJIaM 3aHITHH.
Paznensl, TeMbl JUCIUTLIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI Jlexmun 113 (C3) |JIP KII CPC
(dac) (dac) (dac) (dac) ("ac)
Cemectp3

Pazmen 1. Mogmemu wu  dopmartsl 4 6 3
MpeCcTaBJIeHUs] H300paskeHHI

Paznen 2. I'eomerpuueckoe 4 3
MOJIeTTUpOBaHue rpad)IecCKuX 00BEKTOB

Pazgen 3. 1IBeT B KOMIIBIOTEPHOH 4 3
rpaduke

Paznen 4. DddexTsl  ocBemeHwus, 10 16 3
OTPaKCHUSI W TIPEIOMIICHHS

Paznen S5.AnroputMbl pa3BepTKH H 4 3
3aKpacKy MOBEPXHOCTEMN

Pazgen 6. Aunroputrmsel ynaneHus 4 4 3
HEBUJUMBIX JIMHUH U MIOBEPXHOCTEH, METO/IbI
ONTHUMU3AIMK  AJITOPUTMOB  PEATUCTUYHOM
rpaduku

Paznen 7. ApxuTekTypa 4 8 4
COBPEMEHHBIX rpad)uIecKux CHCTEM,
CoBpeMeHHbIe Tpaduaeckie OMOINOTEKH
Htoro B cemectpe: 34 34 22
Hroro: 34 10 34 0 22




HpaKTI/I‘-IGCKaH MNOoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

oOy4JalolMMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCcCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JIECKIIMOHHBIX 3aHITHH.
Copepxanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MMPUBEACHO B Ta0OIHIIC 4.

Tabmuna 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep paznena Hazpanue u conepkanue pa3/iejoB U TEM JIGKIIMOHHBIX 3aHATUI
1 Tema 1.1 Monenu u ¢hopmMatel IpeACTaBICHHUS H300paKEHUN
Tema 1.2 CoBpeMeHHBIE CTaHAAPTHI B 00JIACTH KOMIIBIOTEPHOH rpaduku
2 Tema 2.1. IIpoertupoBanue, BUIbI MPOCKIIUA
Tema 2.2. 'eomerpuyeckue npeodpazobanus B 2D u 3D
3 Tema 3.1 L{BeTOBBIE IPOCTPAHCTBA

Tema 3.2 AnnapaTHble ¥ IPOTPaAMMHBIE OTPAaHUYEHUSI U OCOOCHHOCTH
IIPEJICTABICHUS [IBETA

4 Tema 4.1 Mojaenu OCBeIICHUS, HCIIOB3YEMbIE B TPapUUECKUX
6ubnuorekax

Tema 4.2. Metoabl co31aHNs peaIUCTUYHBIX N300paXKEeHHUH B cucTeMax
U C KQUECTBEHHBIM PEHACPUHIOM

Tema 4.3. MeTtosibl YCKOPEHHOT'O CUHTE3a PEAIMCTUYHBIX U300payKeH UM

5 Tema 5.1 Anroputmsl pa3BepTKH MHOTOYTOJIbBHUKOB
Tema 5.2 Monenu u MeTo/1bl BBIPABHUBAHMSI 3aKPacKu
6 Tema 6.1 AHaMTHYECKHE METOIBI, METOALI OCHOBAHHBIE HA 000JIOUKAX,

JICJICHUH TIPOCTPAHCTBA CIIEHBI, YPOBHSIX JI€TATU3alUN
Tema 6.2 MeTo/pl, OpUEHTHPOBAHHBIC HA ANMAPaTHYIO PEATU3aIHI0

7 Tema 7.1 ApxuTtekTypa COBpeMEHHBIX I'paduUECKUX CUCTEM

Tema 7.2 CoBpeMeHHbIe rpaduueckre OMOIMOTEKH U NaKEeThI IPOrpaMm
Tema 7.3 AnnapartHast HoJiepKa reoMeTpUIECKUX npeoOpa3zoBaHuil 1
TEKCTYPUPOBAHMUS

Tema 7.4 Apxutexktypa CUDA u s361k Open CL

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHITH
TeMmbl MpakTUUYECKUX 3aHATUN U UX TPYAOEMKOCTh IPUBEACHBI B Ta0au1Ie S.

Tabnuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

N3 Hux Ne
Temsbl mpakTnueckux | Popmbl npakTuueckux | TpygoeMKocTb, |IpakTHYecKoi |pa3zaena
3aHATHH 3aHATHH (gac) HOJTOTOBKH, | TUCLIUII
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TabuIle 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne

/m1

N3 Hux
Haumenosanue Tpyr1oeMKOCTb, . | Nepaznmena
MIPaKTUYECKON
1a00paTOPHBIX PaboOT (gac) JUCLIUILIMHBI
IOJITOTOBKH,




| | (wac) |
CemecTp 3
1 OcBoenue cpebl pa3paboTKH, 2
MOJKIIIOUYEHUS rpaduyeckoi
OMOIMOTEKH, COOPKH TPUITOKCHUS
2 | Pabota ¢ TpexMepHBIMH 00BEKTAMHU 4 1
3 PaGora ¢ ucrounukom cBera u 4
CBOWCTBaMHU MaTepuaia
MTOBEPXHOCTHU
4 | PaboTa ¢ MHOKECTBEHHBIMH 4
HMCTOYHUKAMU CBETa U CBOMCTBAMU
HCTOYHUKOB U MaTepUaJIoB
5 | Pabora ¢ 6ydhepom riryOuHsI, 4
MIPO3PaYHOCTHIO
6 | Pabota co cnuckamu, TEKCTypoOil U 4
NURBS-noBepxHoCTIMU
7 | BeiBOJ TpeXMepHBIX OOBEKTOB C 4
TUHAMHYECKUM PacueToM
MPOEKIIMOHHBIX TCHEN
4
8 | OcBoenue paboThI c
MIPOrpaMMHUPYEMBIMH HIEHAepaMu
4
9 | OcBoenue pabotsl ¢ Open Scene
Graph
Bcero: 34

4.5. KypcoBoe npoeKkTupoBaHuE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunsl camocTosTensHON paboThl U €€ TPYL0EMKOCTh PUBEIEHBI B Tabnuie 7.

Tabnuna 7 — Bunbl camocTosaTenbHONU pabOThI U €€ TPYA0EMKOCTh

. Bceero, | Cemectp 3,
Buz camocrositensHO# paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepurania
10 10
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroroBka K TeKyIeMy KOHTPOJIO 4 4
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13)
KonTponbusie pabotel 3a0uHnKoB (KP3)




[ToaroroBka K MpOMEKYTOUHOM
arrectanuu (I1A)

Bcero: 22 22

5. Tlepeuenb yueOHO-METOIUYECKOTO 0OCCIICUCHHS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMUECKHE MaTepUaibl I CAMOCTOSATEIBLHON paboThl 00yYaromuXcsl yKa3aHbl B
o.o. 7-11.

6. IlepeueHb ne4YaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U31aHUN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3IaHUM MTPUBECH B TaOIuLE 8.
Tabmuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

[Mudp/ bubnuorpadudeckas ccpuika KonnuecTBo 3K3eMILISPOB B
URL oubnmoreke
azapec (KpoMe IIEKTPOHHBIX IK3EMILISIPOB)
004 O-26 | O6yxoBa H.A. OcHOBBI TeOpuu U Cryn.otnen (BM) 63 5k3

NPaKTHKa KOMIBIOTEPHOTO CHHTE3a
TPEXMEPHBIX N300pakeHUM: yueOHoe
nocobue - CIIO. : U3n-Bo I'VAII, 2014. -

123 c.
0049 K KpacunsaukoB H.H. [{udgporas Cryn.otnen (BM) 63 7Kk3
78 oOpaboTtka 2D u 3D-u300paxeHuii: Otnen ¢yHa. nutepatypbl 2 9K3

ydeOHoe nocobue- CI10.: BXB -
IleTepOypr, 2011. - 608 c

7. IlepedeHb 37E€KTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUIUINHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HanmenoBanue

https://msdn.microsoft.com/ru-ru/ | TexHuueckas qokymeHTauss Microsoft mis
noJib30Barenel, pazpadorunkoB U U T-cnenuaniucTon

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MPOrpaMMHOro OOECIEUYEHMsI, HCIOJIb3yeMOr0 MpPH OCYILECTBICHUU
00pa30BaTeNLHOTO Mpoliecca MO AUCHUIIINHE.
IlepedeHp ncnonbp3yeMoro NporpaMMHOro odecreueHus npejacrasieH B Tadbaune 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieYeH s

No /it HanmenoBanue
1 Microsoft Visual C++ unm (1) Qt Creator IDE for Windows MinGW (¢ oTkpsITO#
Bepcuer Qt pacpocTpaHseTcss CBOOOTHO)
2 OpenSceneGraph (pacmpocTpaHsieTcs CBOOOHO)
3 OducHerii maketr Microsoft Office
nmu Open Office (pactipocTpansieTcst CBOOOIHO)




8.2. Ilepeuenp MH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPOoIiecca Mo JUCIUILTHHE

[lepeuenr WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocraB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TIPeCTaBlieH B Tabmumel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe COCTaBHOM YacTh Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOW 0a3bl (npu HEOOXOUMOCTH)

MynsTuMeanitHas TEKIMOHHAS ayAUTOPHUSI

2 | BeruncnutenbHas 1abopaTopHst

10. OueHouHble cpecTBa JUIsl IPOBEJACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTalUU
00y4JaronMxcs N0 AUCIMIUIMHE TPpUBeIeH B Tabnue 13.
Tabmmua 13 — CocraB OIEHOYHBIX CPEACTB Uil IPOBEICHHS POMEKYTOYHOH aTTeCTAlluU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHSI CQHOPMHUPOBAHHOCTH (OCBOECHHUS)
KOMIIETEHIII O0OYYaloUIMMHCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-0ansbHass ~ mIKana  MOAYJIBHO-PEUTHHIOBOM  CHUCTEMbl  YHMBEpPCUTETa,  IpaBHIIa
UCIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIHUH

Or11eHKa KOMITETEHITUI

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHI I
5-OayutpHas HIKaIa paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, TTOCJIEI0BATEILHO M TPAMOTHO €T0 U3J1araeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMOJIHUTEIHLHOW JUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeUaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(GaduTCHO»




OLCHKA KOMIICTCHLKH XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIUI
S5-0ayutbHast IIKaa
— o0yyaromuiicst TBEpI0 YCBOMJI IPOTPaAMMHBINH MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3/1araeT €ero, ONUPasCh Ha 3HAHUSA OCHOBHOM
JUTEPATYPHL;
«OpOmON — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTE; 5
— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ OJI0KEHUS;
— JIeJaeT BBIBOJIBI U 0000IICHUS;
— BJIaJICET CUCTEMOM CIIeIMaIN3UPOBAHHBIX OHSTUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPAaMMHBIN MaTepuall,
[0 CYILECTBY H3JIaraeT €ro, ONUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;
— JIONYCKaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHLHOY .
GATTOHOY — UCHBITHIBAECT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUHU 3HAHWM
HalpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4YHbIE I10JIOKEHUS;
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH IPOrpaMMHOIO
MmarepHaa;
— IONIyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
«HEYIOBJIETBOPUTEIILHOY ]
CHE SATTCHOY paccMOTpeHHH Ipo0IeM B KOHKPETHOM HalpaBlICHUH; )
— MCIIBITHIBAET TPYIHOCTH B IPAKTUYECKOM IIPUMEHEHNHU 3HAHUM;
— HE MOXKET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKECHMUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUIA.
10.3. TunoBble KOHTPOJIbHBIE 3aJaHUsI WM UHBIE MaTEPUAIbI.
Bonpocs! (3agaun) ass sK3aMeHa mpeicTaBieHbl B Tadauie 15.
Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne n/nt [Tepeuenp BompocoB (3a7au) Ui SK3aMeHa
MHAMKATOpa
1 KomnerorepHas rpaduka u cMexHble 001acTu OIIK-6.3.1,
OIIK-6.Y.1,
OIIK-6.B.1
2 CrniocoObl mpezcTaBieHuss U300paxeHnid n xpaHeHus rpaduueckoit | OITK-6.3.1,
uHpopmanuu OIIK-6.Y.1,
OIIK-6.B.1
3 CrangaptHeie rpadguyeckue OMOIMOTEKN OIIK-6.3.1,
OIIK-6.VY.1,
OIIK-6.B.1
4 CucreMbl KOOpaAUHAT U reoMeTpuyeckoe mogenuposanue 2D u 3D | OIIK-6.3.1,
OIIK-6.Y.1,
OIIK-6.B.1
5 Ucnons3oBanre OAHOPOAHBIX KoopAauHAT jis  cranaaptHbeix | OIIK-6.3.1,
FEOMETPUYECKUX ONEPAIMN HAJl MOJEIISIMH. OIIK-6.Y.1,
OIIK-6.B.1
6 Hcnonb3oBanue mnapauiebHbIX npoekuuii B kommnbroTepHoit | OITK-6.3.1,
rpaduke OIIK-6.Y.1,
OIIK-6.B.1
7 LenTpanpHOE MpoeLrpoOBaHNE B KOMIIBIOTEPHOU Tpaduke OIIK-6.3.1,
OIIK-6.Y.1,
OIIK-6.B.1




CTPOKH

OIIK-6.

8 IIBeTr B KOMIbIOTepHOU Tpaduke, 1BeToBOe npocTpaHcTBo RGB, | OIIK-6.3.1,
I[BETOBAs cXxeMa OIIK-6.Y.1,

OIIK-6.B.1

9 sRGB. OIIK-6.3.1,
L[BeT B KOMIIBIOTEPHOI TpaduKe, BETOBOE npocTpancTBo CMY OIIK-6.VY.1,

OIIK-6.B.1

10 LIBeT B KOMIIBIOTEPHOI Tpaduke, 1BeToBbIe npoctpancTBa HSV u | OIIK-6.3.1,
HLS OIIK-6.V. l,

OIIK-6.B.1

11 Ocsemenue — ¢ Gy3HOE OTPAXKEHUE U PACCESTHHBIN CBET OIIK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

12 OcgelieHne — 3epKaJIbHOE OTPAKEHUE OIIK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

13 IIpocTpaHcTBEHHAss KOHLIEHTpALUs CBETA OT UCTOYHUKA OIIK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

14 OcBellleHEe MHOKECTBEHHBIMHI NCTOYHUKAMHU CBETA OIIK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

15 [ToanoBepxHOCTHOE paccenBaHue JUTS Buzyanusanuu | OIIK-6.3.1,
PEATUCTUYHBIX U300paKEHUI OIIK-6.Y.1,

OIIK-6.B.1

16 W3ny4yaTenbHOCTD Uil BU3YaIH3alMH PeaTuCcTUUHbIX n3o0paxenni | OITK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

17 Tenb u monyTeHb (HECKOJIBKO HCTOYHUKOB M PACCESTHHBIN CBET) OIIK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

18 TeHb 1 MOJIyTEHb OT UCTOYHUKA CBETA C KOHEYHBIMU pa3MepaMu OIIK-6.3.1,
OIIK-6.VY .1,

OIIK-6.B.1

19 OddeKkTsl mpesIoMIICHUS U TTPOITYCKaHUsI CBETa OIIK-6.3.1,
OIIK-6.Y.1,

OIIK-6.B.1

20 IIpsimass u oOpatHas TpaccupoBka Jsydeid. OOmme npuHuumnsl, | OINK-6.3.1,
IIOCTPOEHHE JEPEBBEB TPACCUPOBKHU. OIIK-6.Y.1,

OIIK-6.B.1

21 OOpatrnass  TpaccupoBka  Jsyded.  Pacmmpenus  oOpartnoii | OIIK-6.3.1,
TPaCCUPOBKHU, METOABI ONITUMU3ALIAH. OIIK-6.VY.1,

OIIK-6.B.1

22 Kaptel QoroHOB, crangapTHeie anropuTMmbsl U pacmupenus, | OIIK-6.3.1,
OIITUMMU3ALHSL. OIIK-6.Y.1,

OIIK-6.B.1

23 VYnanenne HEBUAUMBIX JUHUM W moBepxHocTedl. Mertonasl, | OIIK-6.3.1,
OCHOBaHHbIE Ha 000JIOUKAX. OIIK-6.Y.1,

OIIK-6.B.1

24 VYnanenue HEBUAMMBIX JIMHUM W INOBEpxHOcTed, npuMmeHeHue Z- | OIIK-6.3.1,
Oydepa. OIIK-6.Y.1,

OIIK-6.B.1

25 Hcnonp3oBanne MeTona 4acTUIl IS BU3yanu3anuu peamncTuyHbix | OITK-6.3.1,
n300pakeHUH. OIIK-6.Y.1,

OIIK-6.B.1

26 PactpoBass pa3BepTka MHOrOYrojJbHUKOB, MeTona ckaHupytomiei | OIIK-6.3.1,

V.
B.

1,
OIIK-6.B.1




27 Hcnonbp3oBaHne BblpaBHUBAIOLIEH 3akpacku. 3akpacka mertogom | OIIK-6.3.1,
I'ypo. OIIK-6.Y.1,
OIIK-6.B.1
28 Ucnons3oBanue BbIpaBHUBAIOIICH 3akpacku. 3akpacka wmertonoMm | OINK-6.3.1,
@oHra. OIIK-6.Y.1,
OIIK-6.B.1
29 Hcnonb3oBanue TEKCTyp, JBYMEpHbIe TeKCTypbl, anmnapaTtHas | OIIK-6.3.1,
MOJJEPKKA TEKCTYPUPOBAHUS OIIK-6.Y.1,
OIIK-6.B.1
30 Hcnonp30BaHue TEKCTyp, TPEXMEPHbIE TEKCTYphl, KapTel BbicoT u | OIIK-6.3.1,
KapTbl HOpMaJIeh OIIK-6.Y.1,
OIIK-6.B.1
31 Hcnons3oBanue KapT OTPaKeHUM OIIK-6.3.1,
OIIK-6.Y.1,
OIIK-6.B.1
32 [TpuHnuIb! GpakTaaIbHON T€OMETPUH, OCHOBHBIE BUIbI (PPAaKTAIOB OIIK-6.3.1,
OIIK-6.Y.1,
OIIK-6.B.1
33 Crioco0sI mocTpocHMs PpaKkTaaoB, IPUMEHEHHE (DPAKTAIIOB. OIIK-6.3.1,
OIIK-6.VY.1,
OIIK-6.B.1
34 TenneHnnn NOCTPOCHUSI COBPEMEHHBIX TpapUIeCcKiX CHCTEM OIIK-6.3.1,
OIIK-6.Y.1,
OIIK-6.B.1
35 I'padmueckas Gubmuorexka Open GL, ocobennoctu u ocHoBHble | OIIK-6.3.1,
BO3MOKHOCTH OIIK-6.Y.1,
OIIK-6.B.1
36 I'padmueckas 6ubamoreka Open Scene Graph, npunnunst onucanus | OIIK-6.3.1,
n300pakeHuil, rpad cueHsl OIIK-6.VY.1,
OIIK-6.B.1
37 @uKCHpOBaHHBIA W HEPUKCHPOBAHHBINA Tpaduueckue koHBeiepsl, | OIIK-6.3.1,
IIpOrpaMMHUpyeMbI€ IIEHIEPHI OIIK-6.Y.1,
OIIK-6.B.1
38 A3k Open CL, ocobennoctu u uHTerpanus ¢ oubnuorexkoit Open | OIIK-6.3.1,
GL OIIK-6.Y.1,
OIIK-6.B.1
39 Apxurektrypa CUDA, Bo3moxHocTH  ucnoib3zoBanus it | OIIK-6.3.1,
YCKOPEHMS BU3YaJIM3allUH B IPUKIIAIHBIX IIpOrpaMMax OIIK-6.VY.1,
OIIK-6.B.1
40 OcoOeHHocTH ammapaTHOM NOMJEPKKU pasznuuHbiXx peanusanuii | OIIK-6.3.1,
Open GL u Open CL OIIK-6.VY.1,
OIIK-6.B.1
Bomnpocs! (3agaun) nuis 3adera / nug¢. 3auera npeacrasieHs! B Tadnuue 16.
Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Kon
Ne mi/mt [Tepedyens BompocoB (3a1av) myist 3adeta / nudd. 3auera HHKATOPA

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Ilepeuenp Tem [Uis KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
npeJcTaBieHbl B Tadnuie 17.
— IlepeueHb TeM JJIs1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOI pabOThHI

Tabmuna 17

Ne i/t

KYpCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bompocsl 11 IpOBEIEHHS IMPOMEXKYTOYHOM arTecTalMd B BHJIE TECTUPOBAHUS
MpeICTaBJICHBI B TaOsmie 18.

Ta6muma 18 — [IpumepHsIii TepedeHb BOIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Kon
WHJMKATOpa
1 NucTpykius: BoiOepuTe OUH NPAaBUJILHBIN 0TBET OIIK-6.3.1

VKaXXHTe [[BETOBOE IPOCTPAHCTBO, KOTOPOE HUCIIONB3YeTCs B
rpadudeckoii 6nbnuorexe Open GL:

1.RGB

2.CMY

3. HSV

4. HLS

2 HNHcTpykuus: BbiOepuTe OMH NPABUJIbHBINH OTBET OIIK-6.3.1
VYKa)kuTe 1uana3oH 3HAYECHUH SIPKOCTEH OTAEIBHBIX [IBETOBBIX
KOMITOHEHTOB B 6ubmuoreke Open GL

1.0or 0.0 10 1.0

2.01 0 1o 63

3. 01 0 no 127

4.0t 0 mo 255

3 HucTpykuus: BoiOepuTe OAUH NPABUJILHBIN OTBET OIIK-6.3.1
VYkaxuTe nuana3zoH 3HadeHui koopaunat X,Y, Z B oubnuoreke Open GL
10 YMOJIYaHUIO

l.or 0.0 10 1.0

2.07r-1.0 10 1.0

3. 01 -4096 no 4095

4. ot 0 no 4095

4 HNHcTpykuus: BbiOepuTe OMH NPABUJIbHBINA OTBET OIIK-6.3.1
Kaxkas nBeroBas cucremMa MCHOJIb3YET IPUHIMII OJYYEHUS [[BETa
BBIYUTAHNEM M3 0€JI0T0 LIBETOBBIX KOMIIOHEHTOB

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

5 HNHucTpyKknus: BbIOepHUTEe OAMH NPABUJIbHBINA OTBET OIIK-6.3.1
Kaxkas IBETOBAA CUCTEMA UCIIOJB3YCT NPUHIUII ITOJTYUCHUA [IBETA
CIIO)KEHHUEM I[BETOBBIX KOMIIOHEHTOB

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

6 HNHcTpyKknus: BbIOepHUTe OAMH NPABUJIbHBINH OTBET OIIK-6.3.1
Kak cooTHOCATCS Mex 1y coboii rpaduueckue oubarnorexu Open GL u
Open Scene Graph




1. buOnMoTeKH ABIAIOTCS HE3aBUCHMBIMHU

2. Open GL - naxncrpoiika Hag Open Scene Graph
3. Open Scene Graph - Haxgctpoiika Hag Open GL
4. BUOIMOTEKH SBIISIOTCS HECOBMECTUMBIMHU

NucTpyknus: BpiOepuTe OMH NPABWIbHBINA OTBET
Kaxk cootHOcsTCS MexX Ty coOoit rpaduueckue oudmmorekn Open GL u
Freeglut

1. BubauoTeku sSBISIOTCS HE3aBUCUMBIMHU

2. Open GL - nanctpoiika Hax Freeglut

3. Freeglut - nancrpoiika Hag Open GL

4. BuOINOTEKH ABIISIOTCS HECOBMECTHUMBIMHU

OIIK-6.3.1

HNucTpyknusi: BbIGepuTe OAUH NPABWILHBI OTBET
Kakas rpaduueckas 6HOIHOTEKA TO3BOJISCT 3arPpy’KaTh TPEXMEPHYIO
MoJIeNb N300pakeHus u3 ¢aiina

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-6.3.1

HNucTpykuus: BoiOepuTe OAUH NPABWILHBINA 0TBET
Kakas rpaguueckas OnbimoTexka BCTpPOCHHBIMU CPEACTBAMHU
HOJJICPKUBACT METO/T YaCTHII

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-6.3.1

10

HNucTpykuus: BoiOepuTe OAUH NPABWILHBINA 0TBET
Kakas rpadguueckast Oubinorexa padotaeTr ¢ TpeXxMepHOU rpadukoi u
uMeeT Ha0op MOAKIIOUAEMbIX PACIIMPEHUH (TIJIaruHOB)

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-6.3.1

11

HucTpykuus: Bbi0epuTe OAUH NPABUJILHBIN OTBET
Kaxkas rpadgudeckas OnOIMoTeKka HCOMB3YET PEIaKTUPYEMBI CTIOCO0
OTIMCAHUS N300paKEHUM

1. Open GL

2. Open Scene Graph
3. X-lib

4. Borland BGI

OIIK-6.3.1

12

HMucTpykuus: BoidepuTe OAUH NPABUWILHBINA 0TBET
Kakoe npencraBnenue n300paxeHuil HCIOIB3yeTCs pU paboTe ¢
6ubmuorekoit Open GL

OIIK-6.3.1




1. Hepapxuueckoe

2. B Buge rpada ciensl

3. B Bujie BBIBOJMMBIX IPUMHUTHBOB

4. B BHue onycaHus Ha €CTECTBEHHOM S3BIKE

13

HNucTpykuus: BoiOepuTe OAUH NPABWILHBINA 0TBET
Jiist uero ucnonb3yercs Oydep riryOuHbl B TpeXMEpHOH rpaduyeckoit
6ubnuorexe

1. st co3manus 3¢ dexkra TymaHa

2. Ins coznanus a3 dexTa mpo3pauHOCTH

3. lns ynaneHus HEBUIUMBIX ITOBEPXHOCTEH
4. Jlnst pean3aiuy mpeioMIICHUS

OIIK-6.3.1

14

HNHcTpyKuus: BbiOepuTe OAUH NPABUJIbHBIN OTBET
Kakoii s13p1k ncnonp3yercst B 6nbnanorexe Open GL st peanuzanuu
IPOrpaMMUPYEMBIX HIEHIEPOB

1.C

2. C++
3. Java
4. GLSL

OIIK-6.3.1

15

HNHcTpykuus: BbiOepuTe OAUH NPABUJIbHBIN OTBET
Kakas 13 nepedrcieHHbIX TpeXMEPHBIX OMOIMOTEK OpUEHTUPOBaHA Ha
MOOWIJIbHBIE YCTPOICTBA

1. Open GL

2. Open GL ES

3. Open Scene Graph
4. Direct 3D

OIIK-6.3.1

16

HNHcTpyKknus: BbIOepHUTEe OMH NPABUJIbHBINA OTBET
Kakoli n3 nepeuncieHHbIX CTaHAapTOB MT03BOJISIET OPraHU30BaTh
BBIUMCJIEHMSI Ha TpauyecKoi kapre

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

OIIK-6.3.1

17

HNucrpykuus: Bel paboraere ¢ 6ubnuorexoit Open GL v2 u
MHOTOKPAaTHO MEHSETE B POTrpaMMe NapaMeTpbl CHCTEMbI KOOPAMHAT.
Bri6epute MUHUMaIbHBINA HA0OP PYHKIUH, UCTIONB30BaHUS KOTOPBIX
JIOCTAaTOYHO, YTOOBI UMETh BO3MOKHOCTb BEPHYTH €€ B HCXOTHOE
COCTOSIHUE

1. GLRotate

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

OIIK-6.VY.1




18 Nucrpyknus: [[ns kaxxaoro cragaapra, yKa3aHHOTO B JIEBOM CTOJIOIE, OIlK-6.3.1
noa0epuTe COOTBETCTBYIOILYIO 00JaCTh MIPUMEHEHHS, YKa3aHHYIO B
IPaBOM CTOJIOIIE

A | Open GL 1 Opranuzanus
BBIYMCJICHUM Ha
BUJICOKApTE

B Open CL 2 Tpexmepnas
rpaduka Ha [1K

C [ Open GL ES 3 TpexmepHnas
rpaduka Ha
cMaptdoHe

D | Open GL SC 4 I'paduka mis
KPUTHYECKH
B)KHBIX CHCTEM

19 HNucrpykums: 3anuiure COOTBETCTBYIOILINE anroputmsl | OIIK-6.3.1
KOMIIBIOTEPHOM  Tpauku B  MOpSAAKE  YBEJIWYECHUS  CIOKHOCTH
BBIYMCIICHHI:

1. IIpocras Mmonmenb OCBeLICHUS
2. Ilpsmas TpaccupoBKa J1ydeit
3. OO0parHas TpacCHpPOBKa JIydei
4

OO6parHass TpacCHUpOBKa Jydyeld C MHOXECTBEHHBIMU TEHEBBIMU
30HAaMH

20 HNucrpykuus: [Ipounraiite TEKCT, BBIOEpUTE MPAaBUIbHBINA OTBET U OIIK-6.B.1
3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA!

Kakyto rpapuyeckyto oubnuoreky Open GL unu Open Scene Graph
1esiecoodpa3Hee NCIOoIb30BaTh I Pa0OTHI CO CIOKHBIMU
JEeTAIU3UPOBAHHBIMU TPEXMEPHBIMH 00BEKTaMU, MOJIETTU KOTOPBIX
YaCTHUYHO CYLIECTBYIOT B BUJIE€ OTJENIbHBIX (pparMeHTOB B (popmarax
TPEXMEPHBIX PEIAKTOPOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00yd4eHus1, IpeICTaBlIeHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

11. Meronudeckue yka3aHus Ijsl O0y4YarOMIMXCs M0 OCBOCHHIO TUCIIUTUTHHBI




11.1. Meronnyeckue yKa3zaHusl il OOYYalOIIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa.

OCHOBHOE Ha3HAYCHME JICKIMOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLHMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO I103HaHMs, HOBEHUIIMX
JOCTIDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JeKIHs BBIIOIHIET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKI1s packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sacTé 3HaHUs, €€ IpoOJIeMbl, JAaeT LEJbHOE INPEACTAaBIEHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHEe HIPOPECCHOHATIBHO-/IENOBBIX  KauyecTB, JIIOOBM K INpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSABJIECHHE HEOOXOJMMOTro HHTEpeca, HEOOXOANMOTro JUI CAaMOCTOSATENILHOM paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIINE TObL;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpaluend CIaiIoB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuajla IpU MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

11.2. Meronnyeckue yka3zaHUs i OOYYAlOIIMXCS IO BBINOJIHEHUIO J1TAOOPATOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENNTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTATbHO-PAKTHYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTe! U KOHTPOJIBHBIX MEPOITPUATH.

BeinonHenue 51a00paTopHBIX PaboOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOM 4YacThIO
U3YYEHUs JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreurBaroIuM pelIeHre CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
[IpuBeneHb B METOAMYECKUX YKa3aHUSAX IO BBIMOJIHEHUIO abopatopHbix padoT (JIBC
kaeapsl /Yuebusie mocooust/ KomnsrotepHas rpagpuka / CG.lab)

CTpyKTypa u d)ODMa OT4EeTa O J'Ia6ODaTODHOI7I pa60Te




[IpuBeneHbl B METOIMYECKUX YKAa3aHUAX MO BBIMOJHEHMIO JlabopaTtopHbIX padot (JIBC
kadeapsl /Yuebnsie mocodus/ Kommnsrorepnas rpaduka / CG.lab)

TpebGoBanust k opopMIIeHHIO OTYeTa 0 TabopaTopHOU paboTe
[IpuBeeHB B METOIUYECKHUX YKa3aHHSIX 1O BBIIOJIHEHUIO JlabopaTopHbIX padot (JIBC
kadeapsl /Yuebnsie mocodus/ Komnerorepnas rpaduka / CG.lab)

11.3. MeTtonuueckue yka3zaHUs Il OOYYArOIIMXCS 110 TMTPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B xozie BBINOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOLIUIICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEmojaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIBbHYIO paldoTy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENIBHON paboTh, Y oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHU
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHHs, MOMOTaeT IOJyYUTh HAaBBIKA TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SBISIOTCS:

METOJIMYECKUE VYKa3aHUsA IO BBINOJIHEHHIO jabopatopHbix pador (JIBC xadempst
/Yueonsie mocobusi/ Kommwtorepras rpaduka / CG.lab)

11.4. Metonuueckre yKa3zaHus MJisi OOYyYalOIIUXCS MO TPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsl, OCYLIECTBISEMOIO B TEUEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCIUIIIAHBL.

Texkymuii  KOHTPOJIb  OCBOEHHMS  JAMCLUMIUIMHBI  OCYILECTBJISETCS  OLIEHUBAHUEM
CaMOCTOSTEIBHOCTH, CBOEBPEMEHHOCTH M KAa4eCTBa BBINIOJIHEHUS 33JaHUI B paMKax B paMKax
clauM J1abopaTtopHbIX paboT. B mpouecce ciaum 1abopaTopHBIX padoOT MPenoaaBaTeslb MOXET
33/1aBaTh BOINPOCHI C LEIBIO KOHTPOJIA YPOBHA OCBOCHMS MAaTe€pUalIoB JUCLUILINHBL,
pe3yJIbTaTOB CaMOCTOSATENbHON paboThl CTyleHTa. B kadecTBe OJHOrO M3 KPUTEPHEB OLICHKU
MOTYT BBICTYIIATh PE3YyJIbTaThl IPOBEPKU OTUETOB IO JJAOOPATOPHBIM pabOTaM.

IIpu npoBeneHNM MPOMEKYTOUYHON aTTECTAL[MU NIPENIOAABATENb CTABUT OLIEHKY C YUYETOM
Pe3yJIbTaTOB BBIIOJIHEHUS U CIaYM JJAOOPaTOPHBIX pabOT B TEUEHUE CEMECTpa.

11.5. Meronnyeckue ykazaHus Ui OOydarolUXCsl MO MPOXO0XKJIECHUIO MPOMEXYTOUYHON
aTTECTALlNH.

[Ipomexyrounas  arrectauus  oOydarolUXcsli — NpPeAyCMaTpUBAaeT  OLICHUBAHME
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHWH, MOJNyYeHHbIX OOydYalolmMMCs B TIpoliecce
U3y4eHHs BCel AMCUMIUIMHBI WM €€ YacTH, HaBBIKOB CaAMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS pEHIeHHs NMPAaKTUYECKUX 3ajady. DK3aMeH, KaK IpaBUJIO, MPOBOJIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM M 3aBEpIIAETCSl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOpOULIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

B mponecce IMpoOBCACHUA DOK3aMCHa CTYACHT OTBEYACT Ha JBa BOIIpoCa B
9K3aMCHAITUOHHOM 6I/IJ'ICTC, npenoaaBareyib MOKCT 3adaBaTb JOIOJIHUTCIILHBIC BOIIPOCHI IJIA
YTOYHCHUA YPOBHA IOATOTOBKM CTYACHTA W YUUTBIBACT IIPU BBICTABJIICHHUU HTOTOBOM OIICHKH



OTBCTBI HAa BOIIPOCHI U PE3YJIbTATbI KOHTPOJIA 3HaHI/II71, MOJIYYCHHBIC B TCUCHUEC CEMCCTpA B XOC
BBITIOJIHEHHS M CJIauu JTabOpaTOPHBIX padoT.
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JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




