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AHHOTaIHSA

Juciuminvaa «KommbloTepHas rpaduka» BXOOHT B 00pa30BAaTENbHYIO HPOTPaMMy
BBICIIETO 00pa3oBaHHMS — IIporpaMMmy OaxajaBpuara IO HAIpPaBICHUIO IOATOTOBKH/
cneuuanbroct 09.03.02 «MHpOpMAILMOHHBIE CHUCTEMBI M TEXHOJIOTMH » HAIMpPaBICHHOCTH
«MHpOopMaOHHBIC CUCTEMBI M TEXHOJIOTUX B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JlucuunivHa HaneneHa Ha (JOPMHUPOBAHHE Y BBIITYCKHHKA CJIEIYIOLIMX KOMIIETEHIHH]:

VK-2 «CrnocobeH onpeiensaTs Kpyr 3ajad B paMKax IOCTAaBJIEHHOH L€ U BbIOUpaTh
OINTUMAJIBHbIE CIIOCOOBI MX PELICHUS, UCXOI U3 JACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
PeCypcoB U OTpaHUYEHUID

OIIK-1 «CriocoOeH NpHMEHSTh €CTECTBEHHOHAYYHBIE U OOLIEHH)KEHEPHBIE 3HAHUS,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJIEIMPOBAHHUS, TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIe10BaHus B IPO(ECCHOHAIBHON EATETbHOCTI»

[K-3 «CrocobeH pa3pabaTbiBaTh TEXHHUYECKYIO JTOKYMECHTALIMIO Ha MTPOAYKLHIO B chepe
MH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIIPaBJICHNs TEXHHUYECKOI HH(pOpMaLnei»

CogepxaHue AUCLUUILIMHBL OXBAaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C OLHU(POBKOIA,
CO3JaHHEM M PEJAKTUPOBAHHUEM CTAaTHYECKUX M JMHAMHYECKUX MOAENeH OOBEKTOB M CIIEH,
MO3BOJISIIONIMX aHAJIU3UPOBATh U MPOEKTUPOBATH OOBEKTHI BU3YaIbHOW MH(POPMALMU C LEIbIO
HX HCIOJIb30BAHHS B PAa3IMUHBIX 00JACTAX YEJIOBEUECKOMN e TENbHOCTH.

[IpenonaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT cliexyrone (GopMbl OpraHu3aLUu
y4eOHOro Impolecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOATENbHAs pab0Ta 00y4aloIErocs.

IIporpammoii AUCLUIUIMHBI TPELYCMOTPEHbI CIEYIOMIUE BHIbI KOHTPOJS: TEKyIIHit
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

OO1wast Tpy10eMKOCTb OCBOEHHS AUCLMIUIMHBI COCTaBIJISIET 4 3aUeTHBIX €IUHULBL, 144
Jaca.

SI3bIK 00yUCHHUS IO TUCHUIUIMHE «PYCCKUN »

1. IlepeueHb mIaHUPYEMBbIX PE3YJIbTATOB OOYUESHHS IO JUCLUIIIMHE

1.1. Ienu npenogaBaHus AUCHHUILUTHHBI

Llenplo mpenonaBaHusi JUCUUILIMHBI SIBISIETCS HM3YYEHHE METOJOB, TEXHOJOIMH U
MHCTPYMEHTAIBHBIX CPEACTB B oOnactu o0paboTKM, aHanmu3a ¥ (OPMUPOBAHHS BH3YalIbHOM
uHopManum, mosydyeHHe OOYYarOIIMMHUCST HEOOXOAMMBIX 3HAHMIl, YMEHHH M HaBBIKOB B
obnacTi 0COOCHHOCTEN MOCTPOCHHSI COBPEMEHHBIX CHCTEM KOMIBIOTEPHO# rpaduku, Mozenel u
QITOPUTMOB, CPEJCTB amlapaTHOW M NPOrpaMMHOI peanu3alliii, OCHOBHBIX oOsacreit
MIPUMEHEHHSI.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTeNbHOM YacTH 00pa3oBaTeIbHON MPOrpaMMbI
BeIciIero oopasosanus (nanee — OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB O0YYEHHUS IO JUCHHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMH pe3yibratamu ocBoenust OIT BO.

B pesynpraTe M3ydeHHs AMCHMILIMHBI OOYYAIOIIMICS JOJDKEH 00JagaTh CIEIyHOIUMA
KOMIIETCHIMSAMU WK UX YacTsMU. KoMOETeHIMH U MHIUKATOPBl UX JTOCTHXKEHHS IPHBE/ICHBI B
tabuuue 1.

Tabauna 1 — [lepeueHp KOMIETSHIMN U MHIMKATOPOB MX JOCTHKCHUS

Kareropus (rpymnma) Koz 1 HaumenoBanue Koz u HanMeHoBaHuE HHIMKATOPA
KOMIIETCHINH KOMIIETCHINH JIOCTHDKCHUS] KOMITETCHIIUN

YK-2 Cnocoben
OTIpENeIISTh KPyT
3aJa4 B paMKax

noctaBiaeHHoOU e | YK-2.3.3 3HaTh BO3MOXKHOCTH U

1 BBIOUpATh OrpaHUYCHUS IPUMEHEHHUS HU(PPOBBIX
Vempepcamsue ONTUMAaJIbHbBIC WHCTPYMEHTOB JJISl pEIICHUs
J— CIIOCOOBI UX TMOCTaBJICHHBIX 3a7a4

pemenus, ucxoas uz | YK-2.B.3 Bnagers HaBbIKaMu

JICHCTBYIOIINX HCTIOIb30BaHMs LU(POBBIX CPEICTB VISt

IIPaBOBBIX HOPM, peILIeHNs TOCTaBICHHOH 3a1a4un

HMEHOIIUXCS

pecypcoB u

OTpaHMYCHUI

OIIK-1 Crocoben

MIPUMEHSTh

€CTECTBEHHOHAYYHbIE

1 00LICHHKEHEPHBIE

OIIK-1.VY.1 ymers pemarb CTaHIapTHbIE
3HAHMUS, METOIBI

npodeccroHaNbHbIE 331a4H1 C

MaTeMaTH4ecKoro
O6urenpodeccroHaIbHBIE AHANI3A 1 TIPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
KOMIIETCHINH 0O0IIeNHKEHEPHBIX 3HAHUH, METOI0B
MOJICITHPOBAHHUS,
MaTeMaTUYECKOTro aHaIu3a 1
TEOPETUYECKOTO U
MO/ICJIUPOBAHUS
9KCIIEPUMEHTAILHOTO
HCCIIeIOBAHHS B
npodeccHoHAIBHON
JIeITeNbHOCTH
[K-3 Cnocoben
pa3pabaTsIBaTh TIK-3.3.1 3HaTh OCHOBBEI MapKETHHTA,
TEXHHYECKYIO OCHOBHBI€ XapPaKTEPUCTHKU ayAUTOPHU;
IIpodeccuonanbusie JIOKyMEHTALHIO Ha OCHOBHBIE THITbI TEKCTOBBIX PEKIAMHBIX
KOMIIETCHINH NPOJYKLHIO B cepe | MaTepualoB, KX OCOOCHHOCTH; CPEICTBA
nH(OPMaALMOHHBIX HOATOTOBKH CJIAH-ILI0Y; CPEACTBA
TEXHOJIOT Ui, BU3YaJIbHOTO OITMCaHUsI ON3HEC-NPOLIECCOB

YIpaBJIeHUs.




TEXHUYECKOH
nHpopManuei

2.  Mecto aucuuminHsl B cTpykType OIT

JucuumirHa MOXeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYaOIIUMHUCS
MIPU U3YYCHUH CJICTYIOLUIUX AUCLIHILINH:

— «MaremaTukay,

— «MHbpopmatukay,

— «OCHOBBI NPOrPAMMHUPOBAHUSY.

3HaHUs, NOJIyYCeHHBbIC NPU H3YYCHHHM MarepHaia JAaHHON JUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEHHE, TAK M UCIOJIb3YIOTCS IPH U3YYEHHHN IPYTUX AUCLMIUIHH!

— «MynbTiMeina B Ou3Hece»,

— « Web-TexHoIorumy.

3. OO0ObeM U TPYAOEMKOCTh TUCLUIIIHHbBI
Jlanueie 00 o0mieM 0o0beMe IHUCLMIUIMHBI, TPYAOEMKOCTH OT/ACNIBHBIX BHIOB Y4eOHOM
paboThI MO TUCLUIIMHE (M pachpeeieHHe 3TON TPY0EMKOCTH [0 CEMECTPaM) MPEACTABIICHBI B
Tabmuue 2.

Tabnuua 2 — O0beM U TPYI0EMKOCTh AUCIUIUIAHBI

TpynoemkocTh 1o
Bupn yuebHoii paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmuo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyueckoii n0020moseKu 11 11
Ayoumopnvie 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:

nekiwmu (JI), (vac) 34 34

npakTHieckue/ceMunapckue 3ansarus  (I13),

(uac)

naboparopusie padotsl (JIP), (1ac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 54 54
Camocmoamenvnasa paboma, Bcero (4ac) 22 22
Buo npomescymounoi ammecmayuu: 3aver,
mudd. 3auer, sk3amen (3auer, Hdudd. 3auy, OK3. OK3.
DK3.*¥%)

o -
Tlpumeuanue:  kauaunaTCKuii 9k3aMeH

4. CopneprxkaHHe TUCIUIIIHHBI
4.1. PacnpenesneHue TpyA0EMKOCTH AUCUHUIUIMHEI 10 Pa3/eiaM U BHIaM 3aHSTHA.
Pazzernsl, TeMbl JUCHHILUIMHEL ¥ HX TPYZOEMKOCTh IIPHBEICHBI B TaOmuLe 3.

Ta6m/1ua 3— Pa3[[€JII>I, TEMbI JUCHUIIJIMHBI, UX TPYAOEMKOCThH

Pazznen 3. BazoBble BBIYHCIUTEIbHBIC H 6 5

PacTpoBbIe AJITOPUTMBI

Paznen 4. KpuBble H KpuBOJIMHeliHbIE 6 ] 6

MOBEPXHOCTH

Pazznen 5. MeToab! yay4lieHusi pacTPOBbIX 4 4 P

u300paskeHUIl

Hroro B cemecTpe: 34 34 22
Hroro 34 0 34 0 22

[lpakTuueckas MOATOTOBKA 3aKIIOYAETCS B  HENOCPEACTBEHHOM  BBINOJIHEHHU
O0yuarolUMUCS ~ ONpPENENCHHbIX  TPYAOBBIX  (yHKIMH,  CBA3aHHBIX ¢  Oynyuei
npodeccroHaNbHOH AeATENBHOCTBIO.

4.2. CopepskaHue pa3JesIoB ¥ TEM JICKIIMOHHBIX 3aHATHH.
CopneprkaHue pa3esioB U TeM JCKIMOHHbIX 3aHATHI NPUBEACHO B TaduIe 4.

Ta6m/1ua 4 — COI[Cp)KaHI/IC pas3aciioB U TEM JICKIHMOHHOT'O 1HUKJIa

Howmep paznena Ha3panue u conepxaHue pa3esioB U TeM JEKIHOHHBIX 3aHATHH

OCHOBHBIC MOHITHS KOMIBIOTEpHOIT rpaduku. OmnpeneneHue u
3aJa4ll KOMIIbIoTepHO! rpaduku. Mcropus pa3Butust u odmacti
NPUMEHEHHSI KOMIbIOTepHOH rpaduku. I[BeroBble MOmenu u
0COOCHHOCTH WX TPHMEHEHHsS B KOMIBIOTEPHOH Trpaduke.
1 AnnuTuBHas, CyOTpakTHBHAas M  HEpLENIHOHHAs  MOJENn
Merosl npeacraBieHus rpaduueckoit napopmanun. Pactposas,
BEKTOpHas U (hpakTanbHas rpaduxa

OcHoBHble (opMaThl (GailioB M300pa)keHHH, OCOOEHHOCTH HX
MPUMEHEHHUSI.

I'eomerpuueckue npeodpazoBaHus
KoopaunaTheiii MeTon. CHCTEMBI KOOPIMHAT B KOMITBIOTEPHOI
rpaduke u CBsI3b MEXAy HUMH. [IpeoOpa3oBaHne KOOpAMHAT Ha
wiockoctd. Ad¢uHHbIe MpeoOpa3oBaHUsl HA IUIOCKOCTH H B
npocTpaHcTBe. Buapl mpoexktupoBanus. [lapamnensHoe u
MIEPCIIEKTUBHOE NPOEKTUPOBAHHUE.

Bba3oBble BBIYMCINUTENBHBIE U PACTPOBBIE AJITOPUTMBI
MacmrabupoBanue B~ OKHE.  AJNTOPUTMBI  OTCCUCHHS.
OcobeHHOCTH pacTepu3aluy NPSIMOW JIMHHHA M OKPYXHOCTH.
3amonHeHHe  CIUIOWIHBIX — oOmacteit. CTWiM  3amONHEHHS.
TexkcTyppl M OCOOCHHOCTH HX MPUMEHEHHS B TPEXMEpHOI
rpaduxke.

KpuBble 1 KpUBOJIUHEHHBIE TIOBEPXHOCTH

[pencraBneHne KPUBBIX JIMHUI U TOBepXHOCTeH. MHTEpIOsms
n ee pasHOBUAHOCTH. OCOOEHHOCTH DPA3IMYHBIX CIUIAHHOBBIX
KpHBbIX. BukyOHUueckre MOBEpXHOCTH U HX OCOOCHHOCTH.

Paznenbl, TeMbl JUCIUILINHBL e | 113 (C3)| - JIP KII cpe
i (gac) (gac) (4ac) (gac) (gac)
Cemectp 3
Pazznen 1. OCHOBHBIE OHATHSI KOMIBIOTEPHOI 4 6 2

rpaguku

Pasznen 2. l'eomeTpuyeckue npeodpasoBaHus 8 12 3

Merto/bl yy4IIeHNs] PACTPOBBIX H300paKCHUI
5 Crynen4atsiii 3 eKT pacTpoBbIX M300paKEHHIH U METOIBI €ro

ycTpaHeHus. ApredakTbl, BO3HHKaOmue OpH ad@HUHHBIX




peoOpa3oBaHUsIX PACTPOBBIX N300PAKEHUH, U X YCTPaHCHHE.

MeTo/1bl B aJITOPUTMBI TPEXMEPHOH rpaduku
Tabauna 7 — Bussl caMOCTOSITENIbHON pabOThI U €€ TPYJI0EMKOCTh

Busyanuzamuss ~ TpEeXMEpHbIX  M300paKeHHH.  AJTOPUTMBI
6 yAaJdeHUs HEBUAUMBIX JIMHUH WJIM TIOBEPXHOCTEH M HX Bun camocrosTenbHOM paboThI Beero, | Cemecrp 3,
ocobeHHOCTH. Moienu oTpakeHus cBeTa. Mojienu npeaoMiIeHus I qza ¢ ({3a ¢
cBeTa. Mojienu OCBEIIEHHOCTH U 3aKpaIliBaHUs TOBEPXHOCTEH. 3yHeHHe TeOpETHHIeCKOro MaTepHaa
TpaccupoBka nydeii B KOMIBIOTEpHOM rpaduke qucummuns (TO) 12 12
Kypcosoe npoektuposanue (KI1, KP)
4.3. IlpaxTtuueckue (CeMHHApPCKHE) 3aHATHSL Pacuerno-rpapuueckue 3anauus (PI'3)
TeMmbl NPaKTHUECKUX 3aHATHH U X TPYIOEMKOCTb IIPUBEJICHBI B TA0IMIIE 5. Beinonnenue pedepara (P)
IToaroToBka K TeKylieMy KOHTPOJIIO 5 5
Tabiuua 5 — [IpakTHyYecKHUe 3aHITHS H UX TPYAOEMKOCTh yenesaemocti (TKY)
U3 HUX Ne Jomamnee 3aganue ([13)
Ne | Temsl mpaktuueckux | Popmbl npaktudeckux | TpydoeMKOCTb, |IpakTHYECKOil |pa3nena Kountposnbhsie paboTsl 3a0unnkoB (KP3)
n/n 3aHATHH 3aHIATUH (gac) HO/rOTOBKH, | AWUCLIUIT TToAroToBKa K MPOMEXKYTOUHOM 5 5
(uac) JINHBL arrectanuu (ITA)
| | V4eOHBIM [UIAHOM HE IPEIYCMOTPEHO Beero: 22 22
Bcero

5. TlepedeHb yueOHO-METOANYECKOTO 00ECTICUeHHUS
JUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs O JUCIUILIHHE (MOIYJIIO)

4.4. JlaGopaTopHble 3aHATHS "
V4e0HO-METOANYECKHE MaTepHaibl s CAMOCTOATENBHON PabOTEl 00YYarOIUXCs yKa3aHbl B

TeMbl 1a00paTOPHBIX 3aHATHI M UX TPYIOEMKOCTh PUBEICHBI B Ta0IHILIE 6.

ma. 7-11.
Tabnuua 6 — JlabopaTopHbI€ 3aHATUS U UX TPYAOEMKOCTh 6. TlepeueHb MEYATHBIX U JJIEKTPOHHBIX YYEOHBIX U3IAHUI
W3 nux Ne [epeueHpb nmeyaTHBIX U AIEKTPOHHBIX YUeOHbBIX H3IaHUI MPUBE/ICH B Ta0muLe 8.
Ne HanmeHoBasHe Ta60paTOpHLIX paGoT TpymoeMKoCTb, | IPaKTHYECKOH | pasnena Tabauna 8— IlepeyeHb NEYATHBIX M DJICKTPOHHBIX YUCOHBIX W3/IAHUI
n/n (aac) MOArOTOBKH, | JMCIIMII Komuectso
(gac) JIHBI 5K3EMITISPOB B
Cemectp 3 [Wlucpp/ Bubnuorpadudeckas ccbuika OubmHoTeKe
v URL agpec
1 | MeTonpl MOAENIHNPOBAHNUS B KOMIIBIOTEPHOM 2 1 (KpOMe 3JIEKTPOHHBIX
rpa(bp[](e 3K3€MHJ'IﬂpOB)
2 | UccnenoBanue ppakranbHOil rpaduku 4 1 1 URL: Huxymun, E. A. KomnerorepHas
3 | AbpdunnbIe Mpeobpa3oBaHus HA IIOCKOCTH 4 1 2 https://e.lanbook.com/book/213038 | rpaduxa. Moaenu u aaropuTMsl :
4 | Apdunnsie npeobpa3oBaHus B IPOCTPAHCTBE 4 2 2 yue6Hoe mocobue / E. A.
5 | IIpoexTHBHEIC IpeoOpa30BaHUs 4 2 2 Hukyaus. — 2-¢ u3A., cTep. —
6 | CnnaiinoBas kpuBasi besbe 4 1 4 Canxr-TlerepGypr : Jlans, 2022,
7 | UntepnonsitmonHas kpuBas Catmull-Rom 4 1 4 708 ¢ ’
8 | UccnenoBanue  apredakroB  addHHHBIX 4 1 5 .
npeobpazosanuii URL: Huxymun, E. A. KomnerorepHas
9 | TpexmepHoe Mozenuposanne B OpenGL 4 2 6 https://e.lanbook.com/book/320786 | rpacduka. Ontuueckas
Bceero 34 BU3yalM3alus : yueOHoe nocodue
/ E. A. Hukynun. — CaHKT-
4.5. KypcoBoe npoekTupoBaHue/ BHIIOIHEHHE KYPCOBOM paboThI IerepGypr : Jlanp, 2023. — 200
YueOHBIM IUIAaHOM HE IPESYCMOTPEHO c.
URL: Kommnerotepnas rpaduxa 8 CAITP
https://e.lanbook.com/book/235676 | : yueOHoe mocobue / A. B.
4.6. CamoctosTenpHas paboTa 00y4aronmxcs lpuesies, B. H. Kpyros, B. A.
Bubl caMmocTosITeNnbHOM paboThl U €e TPYAO0EMKOCTh ITPUBE/CHBI B Tadiuue 7. Tpesus, O. A. Kopmakosa. —




Cankr-IlerepOypr : Jlans, 2022.
— 196c.

URL: Konecunuenko, H. M.
https://e.lanbook.com/book/192454 | nxeHepHast 1 KOMITbIOTEPHAs
rpacduxa: YuebHoe nocobue /
Konecunuenko H.M., UepnsieBa
H.H. - Bosnorga:Uudpa-
Wnxenepus, 2021. - 236 c.

Ne HaumeHnoBanune cocraBHOMN acTu Howmep aynuropun
/i MaTepUaIbHO-TEXHHYECKOH 0a3bl (TIpy HEOOXOAMMOCTH)

MynbTMeanitHAS ICKINOHHAS ayIUTOPHUS

2 | BoluucnurensHas nadboparopus

004 Hcnons3oBanue METOI0B 5
A25 npeoOpa3zoBaHusl KOOPIHHAT JULS
(opmupoOBaHus pacTPOBBIX
n300pakeHui: yueOHo-
Meroanueckoe nocodue / A. B.
Arpanosckuii ; C-I16, T'YAII,
2024.-40 c.

10. OueHouHbIe CPEACTBA VIS TPOBEACHHUSI IPOMEKYTOUYHO aTTeCTAlMU
10.1. CocTaB OLIEHOYHBIX CPEACTBIJII MPOBEIACHUS MNPOMEKYTOUHOH aTTeCTaluu
00y4JaroIIuXCs 10 JUCUUIUIMHE NpUBeIeH B Tadmuie 13.
Tabauna 13 — CocraB OLIEHOYHBIX CPEICTB ISl IPOBEICHHS IPOMEKYTOYHOM aTTeCTalluK

Bun HpOMC)KyTO‘IHOﬁ aTTeCTalun HepequL OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 5K3aMCHY

7. IlepedeHb IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
[epeuens JNEKTPOHHBIX 00pa3oBaTesbHbIX pecypcoB nH(pOPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOW cetn «MHTepHeT», HEoOXOIUMBIX JUIS OCBOCHHS JHCILHIIIMHBI
TIpuBezieH B Tabme 9.

10.2. B kauecTBe KpUTEpPHUEB OLECHKA YypPOBHSI c(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH O0Y4YaroIMMHUCS MPUMEHSETCS S5-0aibHas IIKala OLUEHKH CHOPMHUPOBAHHOCTH
KOMIIETeHIIMI, KOTOpasi npHuBe/icHa B Tabuuie 14. B TeueHne ceMecTpa MOXKET HCIIOIb30BaThCs
100-0amipHast — mKaja — MOAYJIbHO-PEHTHHIOBOM  CHUCTEMbl ~ YHHBEpPCHUTETa,  IpaBUIiia
HCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
T'YAIL
Tabnuua 14 —Kpurepun olieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

Or1eHKa KOMIIETEHINA

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIMI
5-OayuTbHas IIKasa paKTep bop

Tabmuua 9 — IlepeyeHb 9IEKTPOHHBIX 00pa30BATEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJICKOMMYHUKALMOHHO# ceT «MHTepHeT»
URL anpec Hanmenosanue

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOIHI
8.1. IlepeyeHp mnporpaMMHOTO OOECIICUEHHs, HCIIOIB3YEMOTO0 IIPH OCYLIECTBICHUU
00pa30BaTeILHOTO MPOLIECcca MO TUCLMILIHHE.
[lepeuens ucnonp3yeMoro NporpaMMHOTo obecrieueHus npescrasiieH B Tabnure 10.

Tabauna 10— ITepeueHs NporpaMMHOro obecneueHus

— obyuatonuiicss TIIyOOKO M BCECTOPOHHE YCBOMJ MPOrPaMMHBbIi
MarepHan;

— YBEPEHHO, JIOTUYHO, [IOCIIEIOBATENBHO M TPAMOTHO €r0 H3JIaracT;

— ONMMpAsCh Ha 3HAHMS OCHOBHOM W JONOJHHUTENBHOM JUTEPaTypBI,
TECHO NPHBSI3bIBACT YCBOCHHBIC HAYYHBIC [TOJIOKCHHS C MPAKTHICCKOM
JEATENBHOCTBIO HANPABIICHHS;

— yMeJi0 000CHOBBIBAET M AprYMEHTUPYET BBIIBUI'AEMbIC UM UJICH;

— JIENaeT BLIBOALI M 0000IIEHN S

— cBOOOJTHO BJIAJICET CHCTEMOM ClielUaIn3UPOBAHHbIX HOHSTHI.

«COTJIIMYHO»
<«Ga4TCHO»

Ne i/ HaunmenoBanue

He npenycmorperno

8.2. Ilepeuyenn HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYIIECTBJICHUH 00pa30BaTEIILHOTO HpoLecca 110 JUCIUILINHE

[lepeueHbp HCHONB3yeMbIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabuie 11.

Tabauna 11— Ilepeuenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

— o0y4aromnuiics TBEpA0 YCBOMI IPOrPaMMHBII MaTepHal, rpaMOTHO U
10 CYyIIECTBY W3/IaraeT ero, ONHpasCh Ha 3HAHUI OCHOBHOM
JIMTEPATYPBI;

— HE JIONYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW AEATEIbHOCTHIO
HaIpaBJICHUS,;

— apryMEeHTHPYET Hay4HBIC TOJIOKCHHS;

— JIeNaeT BLIBOABI M 0000IIEHN S

— BJaJieeT CUCTEMOH CIelMaIN3UPOBAHHBIX MOHATHI.

«XOpOLIO»
<«Ga4TCHO»

Ne i/ HaunmenoBanue

He npenycmorpeno

9. MarepualbHO-TeXHHUECKas 6a3a
CocTaB  MaTepHalbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM [y  OCYLIECTBIECHHS
00pa3oBaTeIpHOrO Npoliecca Mo AUCLHILIMHEE, IPeICTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepraabHO-TEXHUIIECKON Oa3bl

— oOy4aronuiics yCBOWII TOJIBKO OCHOBHOW IMPOrPaMMHBIH MaTepHa,
M0 CYLIECTBY H3JIaraet €ro, ONMPasCch HAa 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKAeT HECYIIECTBEHHbIC OMIMOKN U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYIHEHHs B NPAKTHYECKOM MPUMEHEHHH 3HAHHUN
HaIpaBIICHHS;

— c11a00 apryMEeHTUPYET Hay4HbIE HOJIOKEHUS;

— 3aTpyAHseTcs B GOPMYIHMPOBAHUH BBIBOJIOB U 0000IICHNUH;

— 9aCTHYHO BJIAJICCT CHCTEMOI CIeHHAIM3HPOBAHHBIX IOHSTHH.

«YIOBIICTBOPUTEIIBHOM
(«3AUTCHO»




Or1eHKa KOMITETEHIIN

5-OayuTbHas IIKaja

XapaxTepucTHKa cpOPMUPOBAHHBIX KOMIIETEHLUH

MaTepHana;

«HCYOBJICTBOPUTCIIbHO»

pacCMOTpEHUUN Hp06J’IeM B KOHKPETHOM HaIlpaBJICHUHU;
<«HE 3a4TCHO»

— HE MOXKET apryMEHTHPOBAThH HAYYHBIE [TOJIOKCHHUS;
— He GOPMYIIHPYET BHIBOJOB M 0000IICHH.

— oOyuaronuiicss He YCBOMJ 3HAYMTENIBHON YacTH MPOrpaMMHOIO
— JIONyCKaeT  CYLIECTBEHHbIE  OMMOKM M  HETOYHOCTH  IPU

— MCIBITBHIBAET TPYJHOCTU B MPAKTUYECKOM NPHUMEHEHUH 3HAHUII;

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUS WJIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) 115 9K3aMeHa MpeJcTaBiieHsl B Tabmuie 15.
Tabnuua 15 — Bonpocs! (3a1aun) asst sK3aMeHa

VYK-2.B.3
OIIK-1.V.1
IK-3.3.1
19 [TapameTtpudeckue CrIaiiHbI T1K-3.3.1
20 B-crunaiinbl M MX 0COOCHHOCTH T1K-3.3.1
21 DyHIAMEHTAJIbHbIE CILIAIHHbI T1IK-3.3.1
22 Bukybuueckue NOBEpXHOCTH M UX OCOOEHHOCTH IIK-3.3.1
23 MeTonbl yCTpaHEHHS CTyHeHYaToro 3ddekTa pacTpoBBIX IIK-3.3.1
n300pakeHun
24 AJTOpHTMBI yAaJleHUs] HEBUIUMBIX JIMHUI unn nosepxHocrert | I1K-3.3.1
1 UX 0COOEHHOCTH
25 Mopenu oTpaskeHHs CBETa. VK-2.3.3
T1K-3.3.1
26 MeTtoas! 3aKpalIuBaHus VK-2.33
OIIK-1.V.1
IK-3.3.1
27 Mopenu npeaoMIeHus cBera T1K-3.3.1
28 TpaccupoBka j1y4eid B KOMIBIOTEPHOIT rpaduke T1K-3.3.1
29 Ocobennoctu ucnons3oBanus OpenGL st peanuzanun VK-2.B.3
IPOCKTUBHBIX MPeo0pa30BaHKi TPEXMEPHBIX 00BEKTOB
30 Ocobennoctu npumeneHust OpenGL npu TpexmepHoM VK-2.B.3
MO/JICTIMPOBAaHUH 00BEKTOB
Bomnpocs! (3agaun) s 3adera / aud¢. 3auera npeacTasieHsl B Tabnuie 16.
Tabnuua 16 — Borpocs! (3aaun) aist 3adera / nudd. 3auera
Kox
Ne i/t [epeuens Bompocos (3ama4) s 3a4era / audd. 3auera W KaTOpa

V4eOHbIM INIAHOM HE IPELYCMOTPEHO

Ilepeuenp TeM sl KypcOBOTO MPOEKTHPOBAHMS/BBIOIHEHHS KypCOBOH paboThI
npeAcTaBieHsl B Tabuie 17.
Tabauua 17 — IlepedeHb TeM 1Jisi KypCOBOTO MPOSKTHPOBAHHS/BBIIOJHEHHUS] KypCOBOH pabOThI

Ne i/

KYpCOBOH paboThI

IpuMepHSIi epedeHb TeM UL KyPCOBOIO IIPOEKTUPOBAHHS/BBIIOIHEHHS

VYueOHBIM [IAHOM HE NPETYCMOTPEHO

Bompocsl [1si  TpoBeieHHsT MPOMEXKYTOYHOM aTTecTallid B BHAE TECTHPOBAHHS
npeAcTaBieHsl B Tabue 18.

Tabnuua 18 — [IpuMepHsIii epedeHb BOIPOCOB ISl TECTOB

Ne i/t

Kox
WHHKATOpa

Kon
Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMEHA HEHAKATOPS
1 1IBeToBBIE MOZIETH T1K-3.3.1
Mertop! IpeiCTaBICHNS rpaduecKoil HHpOopMaIHI I1K-3.3.1
3 dopmatsl H300pakeHUI YK-2.3.3
IK-3.3.1
4 CucreMbl KOOpAUHAT B KOMITbIOTEPHOM rpaduke U CBA3b VK-2.33
MEXy HUMH T1K-3.3.1
5 JIBymepHbIe adGUHHBIC Ipe0Opa30BaHUS. OIIK-1.V.1
VK-2.33
6 OnHOPOAHBIE KOOPIMHATHI TIK-3.3.1
7 A¢durHBIE TPE0Opa30BaHMs B IPOCTPAHCTBE OIIK-1.V.1
VK-2.3.3
8 OpToroHasbHbIE MPOEKINU B KOMITBIOTEPHOH rpaduke YK-2.3.3
OIIK-1.V.1
IK-3.3.1
9 IlepcniekTHBHOE IPOEKTUPOBAHHUE U €r0 CBOICTBA YVK-2.3.3
OIIK-1.V.1
IIK-3.3.1
10 MacuirabupoBaHie B OKHE. T1K-3.3.1
11 ANTOpUTMBI OTCEUCHHUS. OIIK-1.V.1
IIK-3.3.1
12 Oco0eHHOCTH pacTepu3aluy IPSIMOH TUHUH. VK-2.33
OIIK-1.V.1
13 Crioco0bl pacTepu3anuy OKPYKHOCTH. YK-2.3.3
OIIK-1.Y.1
14 3anoyiHeHHe CILIOMHBIX obnacTeil. TecT nmpuHaUIEKHOCTH OIIK-1.V.1
TOYKH MHOTOYTOJIBHUKY
15 Cruib 3anonHeHus. OCOOCHHOCTH MPUMEHEHHS Pa3IMYHBIX TIK-3.3.1
CTHJICH.
16 TexcTypsl B TpexMepHOH rpaduke VK-2.B.3
OIIK-1.V.1
IK-3.3.1
17 IIpencraBieHne KpUBBIX JTMHUHI IK-3.3.1
18 Bupgp! nHTEpnONAIINM VK-2.3.3

1

Hpouumaﬁme mekcm, eblﬁepume npa@uﬂbelﬁ omeem u sanuuiume
apeymenmel, oﬁocnoebma}omue 6bl60p omeemad.

Kakoe nsymepnoe adprnHO€e 1peodpa3oBaHue HEBO3MOXKHO 3aIIHCaTh B
BUJIE MAaTPHILBI pa3MepoM 2 X 2

1.MacmrabupoBanue

VK-2




2.IToBopoTt
3.Ilepenoc
4.0t1paxxkeHue

5.Bce nepeuncneHHbie npeodpa3oBaHus MOTYT ObITh 3alHCaHbI B BUJIE
MaTpHIel 2 X 2

6.Hu oxHO U3 NepedYrCIeHHbIX IBYMEPHBIX a)(PUHHBIX IIpeoOpa3oBaHUH
HEBO3MOJKHO 3allUCcaTh B BUJIE MATPHLBI 2 X 2

U 6 OUT Ha KPaCHBIH IIBET

4. B pexume High Color BeigensitoT o 5 OUT Ha KaXKAblid [IBET

Hpotmmaﬁme mekcm, ebl6epume npasuibHvle sapuanmsl omeema u
sanuuiume apcymeHmai, 0606H08bl@a}0u41/l€ 8b160p omeemaoe.

Vkaxure onepanuy, KOTopbi€ OIIPE/ICIICHbI B a(l)(i)I/IHHOM IIPOCTPAHCTBE,

HO HE OIpEJIENIEHbl B BEKTOPHOM
1.YMHOEHHE BEKTOpA Ha CKaJIsp

2.CroxeHre BEKTOpa ¢ BEKTOPOM
3.CnoxeHHe TOYKH U BEKTOpa

4.BeruutaHue 1ByX TOYEK

OIIK-1

Ipouumaiime mexcm u ycmanosume coomgsemcmsue. K xaxcooi
nouyuu, OAHHOIL 8 1e80M cmobye, noobepume cOOMEEMCMBYIOUYIO

no3uyuio 6 npasom cmozzﬁue.

1. AnaguTHBHAS LIBETOBAst MOJCIIb

A. Haubonee ynoOHa 1y BEIBOZIA
n300pakeHHs Ha 1evYaTh

2. CyOTpaKTiBHas 1IBETOBas
Mozienb

B. nan6oinee xoporo
COIJIaCyeTcs C MOJIEIbIO
BOCIIPHSATHS I[BETA YETIOBEKOM

3. [lepuernrionHas nBETOBast
MOJIeNb

C. Haubonee ynoOHa 11t BEIBOZA
n300pakeHusl Ha SKpaH

OIIK-1

Tpouumaiime mexcm, gvibepume npasuiibHvle 8apPUAHMbL OMEEMd U YK-2
3anuwiume apeymenmol, 000CHOBbIBAIOUJUE BbIOOP OMBEMOB.
Kakue 0coOeHHOCTH OTHOCSTCS K BEKTOPHBIM M300paeHHIM?
1.Macmrabupyrorcs 6e3 nuckaxeHuit
2.00na1a10T GOTOPEaTUCTAYHOCTHIO
3.JIerko 3KCHOPTHPYIOTCS B pacTpoBbIii hopMaT
4.00beM naMATH U1 XPaHESHHS. H300paKEHUsI 3aBUCHT OT €T0
pasperueHust
Ipouumaiime mexcm u ycmanosume coomeemcmsue. K xaxcooi YK-2
nouyuu, OAHHOI 8 1eOM cmoJbye, noobepume cOOMEEMCMBEYIOUWYIO
no3UYUIo 8 NPAGOM cmobye.
1. Pactposslit hopmat A.JPEG
rpaduueckux ¢aiinos
2. BekTopHhsiit hopmar B. CDR
rpaduueckux ¢aiinos
3. YHuBepcanbHbIi Gopmar C PDF
rpaduyeckux ¢aiinon
Ipouumaiime mexcm u ycmanosume nociedosamenvHocms. 3anuwume | YK-2
COOMEEMCMEYI0WYIo NOCIe008AMENLHOCHL OYKE Ce6d HANPAgo.
Heob6xoaumo ¢ nomorupto apuHHBIX Mpeodpa3oBaHUil Ha IIIOCKOCTH
Tpou3BecTH NOBOpOT Ha 90 rpagycoB TOYKHM ¢ KoopauHaTam# (2,1)
BOKPYT TOYKH ¢ KoopauHaTami (3,4). Kakue n3 ykasaHHBIX IeHCTBUN U
B KaKOH I10CJIEIOBATEIHHOCTH HEOOXOMMO BBINTOJIHHTS.
A. TloBopot Ha 90 rpamycos
B. Ilepenoc Ha Bextop (-2, -1)
C. Ilepenoc Ha Bektop (2, 1)
D. Ilepenoc Ha Bektop (-3, -4)
E. Tlepenoc nHa Bexrop (3, 4)
Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHbIIL YVK-2
omeenm.
Jlaiite onpe/iesieHIe TEKCTYPbI B TPEXMEPHOH rpaduke
Tpouumaiime mexcm, golbepume nPasuIbHLLIL OMEEM U 3anUuLUme OIIK-1

apzymenmol, 060CHOBbIBAIOUjIE 6bIO0D OMEEmd.
1. B pexume High Color Beiaensror mo 5 6MT Ha CHHHMI M KPacCHBIi

¥ 6 OWT Ha 3€JICHBIN I[BET

2. B pexume High Color Beienstor no 5 6UT Ha 3eJIeHbIN 1
KpacHBII 1 6 OUT Ha CHHUI IIBET

3. B pexume High Color BEIneNsIOT 10 5 OUT HA CHHHUII ¥ 3€IEHBII

Hpotmmaﬁme meKkcm u ycmanosume nocinedosamenvHocms. 3anuwiume
coomeemcmeyrouyio nocne008amenbHOCHb 6yK8 cieea Hanpaeo.

Kakwne n3 ykazaHHBIX EeHCTBHI U B KaKOH MOCIIENOBATEILHOCTH
HEO0O0XOAMMO BBIIIOJIHUTD JUIS OnpeaeneHus no meroxy ['ypo
MHTEHCHBHOCTH OTPa)KeHHOTO cBeTa B Touke (X, Y), Haxo/seiics B
wiockoct rpaad ABC HeKoTOpoii TONMUroHaNBHO QUrypsl.

A.Onpenenuts HopMaiy B BepmuHax A, B, C

B.C ucnons3oBanuem Hopmaneit B BepmmHax A, B, C, paccunrars
MHTEPIIOJIMPOBAHHYIO HOpMaJb B Touke (X, Y).

C.Omnpenenuts HHTEHCUBHOCTH B Touke (X, Y) cornacHo BEIOpaHHON

MOJCJIN OTPaXCHUS CBETA.

D. C ucnons3oBanueM HopMasei B BepuinHax A, B, C npenenuts
MHTEHCHBHOCTH B TouKax A, B, C coriacHo BEIOpaHHOM Moaenn

OTpaXCHUA CBETA.

E.PaccunraTh HHTEpIIOIMPOBAHHYIO0 HHTEHCUBHOCTH B TOuke (X, Y)

OIIK-1

10

Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL

omeem.

[aiite onpenenenne 0AHOPOIHBIX KOOPAUHAT TOUKU B IByMEPHOM

IIPOCTPAHCTBE.

OIIK-1

11

Hpouumaﬁme mekcm, eblﬁepume npa@uﬂbelﬁ omeem u sanuuiume
apeymenmel, oﬁocnoebma}omue 6bl60p omeemad.

IIK-3




Kakyto kpacky nin KOMOMHALIMIO KPACOK HAHOCHUT MPUHTEP Ha Oenblit
aucT Oymaru, 4ToObl IPH OCBEIIEHUH O€JIBIM CBETOM PHCYHOK
BOCIIpUHHUMAJICS Kak 3enensblid (G)?

1.3enenyto kpacky(G)

2.Cunioro (B) n xkpacuyo (R)

3.T'ony6yro (C) u xentyto (Y)

4.Ilypnypuyto (M) u xentyo (Y)

5.Hu oHy 13 nepeurciaeHHbIX

12 Ipouumaiime mexcm, gvibepume npasuibHvle 8apPUAHMbL OMEEMd U TIK-3
3anuwiume apeymenmol, 000CHOBbIBAIOWJUE BbIOOP OMBEMOB.

Kakue 0coOeHHOCTH OTHOCSTCS K BOKCEIbHOU rpaduke
TTo3BOIISIET MOJEITHPOBATH BHYTPEHHIOIO CTPYKTYPY 00BEKTa

N

TpebyeT Gosnplioro oobemMa maMsaT

[95)

He umeer anmapaTtHO# ogepKKu

R

Hu ozHa n3 nepevncieHHbIX 0COOCHHOCTEN HE OTHOCUTCS K
BOKCEJIbHOU rpaduke

ITonHoe coBnaseHue ¢ BEPHbIM OTBETOM OLlEHHMBaeTcs | 6ayuioM, eci IOIMyLIeHbl OIMOKH HUITH
OTBET OTCYTCTBYET — 0 OaJLIOoB.

3ajmaHue 3aKphITOrO0 THIIA HAa YCTAHOBJIECHHE COOTBETCTBUSI CUMTACTCSI BEPHBIM, €CIIH
YCTaHOBJICHbl BCE COOTBETCTBHMS (MO3HLMM M3 OAHOrO CTOJOLA BEPHO CONOCTAaBIEHBI C
MO3ULUSIMHU Apyroro ctosdna). [TonHoe coBnageHne ¢ BepHBIM OTBETOM OIleHUBaeTcst | Gayom,
HEBEPHBII OTBET WM ero orcyrcTBue — 0 6amioB

3agaHue 3aKpLITOrO THIIA HA YCTAQHOBJEGHHE IOCJIENOBATEIbHOCTH CUMTACTCS BEPHBIM,
€CII TIPaBWIBHO yKa3aHa BCS IIOCJENOBATENbHOCTh Iudp. [lonHoe coBmaneHwe ¢ BEpHBIM
OTBETOM OLIeHHBaeTCst 1 6ayuioM, eciu I0MyIieHbl OMUOKH WM OTBET OTCYTCTBYET — 0 GasoB.

3agaHue OTKPHITOrO THHA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIHM OTBET
COBIIAJIACT C JTAJOHHBIM II0 COAEPXKAHUIO W TOJHOTE. [IpaBWIBHBIA OTBET 3a 3ajaHue
olieHHBaeTcs B 3 Oasia, eciiv JOmyIieHa 0/{Ha OlInOKa \ HETOYHOCTh \ OTBET NPABHJIbHBIN, HO HE
MOJIHBIA - 1 6ai, ecau gomymieHo 6onee 1 omubky \ OTBET HENPaBHJIBHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepedyeHb TeM KOHTPOJIBHBIX Pa0OT MO TUCUMIUIMHE OOYYaIOLIMXCS 3a04HOH (HOpPMBI
o0y4eHwus, peacTaBieHbl B Tabuuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

13 Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxicooi TIK-3
nosuyuu, OaHHoIl 8 1e0M cmonbye, no0bepume cOOMEEMCMBYIOUYIO
no3uyuio 6 npasom cmonbye.

He npexycmoTpeno

1. JIByxTOoue4yHas MpOeKIHs A. IIeHTpaJIbHAas MPOEKIHS
2. KaOuHeTtHast mpoekius B. xocoyronpHast mpoeKIust
3. Oprorpaduueckas npoeKuus C. npsIMOYTOJIbHAs TPOEKLIUST
14 Ipouumaiime mexcm u ycmanogume nocineoosamenvrhocms. 3anuwume | I1K-3

coomeemcmeyrowyio nocne008amenbHOCHb 6yk’6 cieea Hanpaeo.

Kakwne n3 ykazaHHBIX IeHCTBHI U B KaKOI OCIIEOBATEILHOCTH
HEO0OXOANMO BBITIOIHUTD HA KAXKIOM LIAre Ui pacmepusayuu OTpeska
¢ Hcnoib30BaHueM anroputma bpezenxema B oktante 45-90 rpagycos
A.YBennunBaeM X Ha eIUHUILY

B.YBennuuBaem y Ha eUHHILY

C.PaccunTtbiBaeM oIHOKY

D.YMeHbl1aeM ninn octapisieM 0e3 U3MEHEHHH y

E.YMenbinaem nim octasisieM 0e3 U3MEHEHHMIT X

F.YBenuunBaem uimm ocraBiisieM 6€3 M3MEHEHUH X

G.YBenmunBaeM WM OCTaBIsIeM 0e3 H3MEHEHHH Y

15 Ilpouumatime mexcm u 3anuwiume paseepHymuiti 060CHOBAHHDBIIL IIK-3
omeem.
Kak onpezensiercs Henuuesas rpab B anroputme Pobeprca?

3ajaHne KOMOMHHUPOBAHHOTO THIA C BBIOOPOM OJHOrO BEPHOIO OTBETA M3 4YETHIPEX
NPEUIOKEHHBIX U 000CHOBAaHHEM BHIOOpPA CYMTAETCS BEPHBIM, €CIIH MPABUIILHO yKa3aHa nudpa
U TPHBEACHBI KOHKPETHBIE apryMEeHTHI, MHCIOJb3yeMble IpH BbIOOpe otrBera. [lonHoe
COBIIaJICHUE C BEPHBIM OTBETOM OLIEHHBAETCS | GasjioM, HEBEPHBIH OTBET WIIK €r0 OTCYTCTBHE —
0 GayIoB.

3ajaHne KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM HECKOJBKHX BapUaHTOB OTBETa H3
NPEUIOKEHHBIX U Pa3sBEPHYTHIM O0OOCHOBAHHEM BBIOOPA CUMTAETCSA BEPHBIM, €CIIM HPABUIBHO
yKa3aHbl [UQPBI ¥ IPUBEACHbI KOHKPETHBIC apIyMEHTbI, HCIOIb3YeMbIe MIPU BBIOOPE OTBETOB.

10.4. Meroauueckue  Marepualbl,  ONpPEACIAIONE  HPOLEAYpPHl  OLEHWBAHHS
HMHIUKATOPOB, XapaKTepH3yIOIIUX dTanbl (HOPMHUPOBAHHMS KOMIETCHIMI, colepKarcs B
JIOKaNbHBIX HOpMAaTMBHBIX akTax [ YAII, pernaMeHTHpYIOIIMX HOPSIOK M MHPOLEAypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M POMEXXYTOYHOM aTTecTallui 00yJaromuxcst
T'YAIL

11. MeTtonuueckue YKa3zaHus OJist 06y‘IaIOHII/IXC$I 110 OCBOCHHUIO TUCIIUITIIMHBL

11.1. Meroauueckue ykazaHus [Jiss OOY4alOIIMXCS I10 OCBOCHHUIO JICKIIMOHHOTO
Marepuaa.

OCHOBHOE Ha3HAuYECHHE JIEKIMOHHOTO MaTepuala — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riy0OKOe M SCHOE H3JIOKEeHHE ydeOHOro marepuana. HasHadueHne COBPEMEHHOH JCKIHMH B
paMKax JAMCUHIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCIO MH(MOPMALMIO IO TEME, a B OCBOCHHHU
(GyHIaMeHTaNbHBIX NPOOJIEeM AMCLHUIUIMHBL, METOJOB HAy4YHOrO IO3HAHMS, HOBEHIIMX
JOCTIDKCHHH Hay4HOW MbICIU. B yueOHOM mpolecce JEKIHMs BBIIOIHAET METOAOIOTHYECKYIO,
OPraHU3alMOHHYI0 U UH)OPMALMOHHYIO QyHKUMH. JIeKIHs packpblBaeT MOHSATHUHHBINA anmnapat
KOHKDPETHOIl 007acTH 3HaHus, €€ mpoOyieMbl, JaeT LEeIbHOE MPEJICTaBIeHHE O AMCLMIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYIUMHU JUCHHUILUTHHAMH.

IInanupyemble pe3yabTaThl IPU OCBOCHUH 00YYaIOIMMUCS JEKIIMOHHOTO MaTepuaa;

— TIIONYYeHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPENIeNseTCs LIeJIeBO YCTAaHOBKOM K KaX/10i KOHKPETHOU TeMe;

—  IIOJIyYeHHUE OIbITA TBOPUECKOH pabOThl COBMECTHO C MPEIOJABATENIEM;

— pasBuTHE NPO(ECCHOHANBHO-IENOBBIX  KAa4yecTB, JIIOOBM K  HpeIMeTy |
CaMOCTOSITEIIEHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJIEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro ISl CaMOCTOSITENIbHOM PaboThI;

— TONyYeHHE 3HAHHH O COBPEMEHHOM YPOBHE pa3BHTHSI HAayKH U TEXHHKH U O
HPOTHO3€ UX Pa3BUTHUS Ha OJMKaHIINe TOIbI;

— Hay4HThCSI METOAMYECKH 00pabarhiBaTh MaTepuan (BBLICIATH IJIaBHBIC MBICIH U
MOJIOXKEHHS, TNPHUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HUX B  Pa3IHYHBIX
(hopMyITHpPOBKaX);




—  TOJyYeHHE TOYHOrO MOHUMAHHUS BCEX HEOOXOJUMBIX TEPMUHOB U IMOHATHH.
JleKUMOHHBIA MaTepual MOXET CONPOBOXKJATBCS — JEMOHCTpAalMed CcIaigoB U
UCIIOJIb30BAHUEM  pa3aTOYHOrO Marepuana IpU IMPOBEAEHUH KOPOTKUX JAUCKYCCHH 00
OCOOEHHOCTSAX MPUMEHEHHS OT/EIbHBIX TEMATHK MO JUCLMIUIMHE.
CrpyKTypa npeaocTaBlIeHUs JICKIMOHHOTO MaTepuaa:
—  H3nokeHue TEOPETUUECKUX BOIPOCOB, CBA3aHHBIX C PacCMATPUBAEMOM TEMOH.
—  OnucaHue METOIOB, AITOPUTMOB U CIIOCOOOB PEIICHHS KOHKPETHBIX 3aa4.
—  Paccmotpenue npumepos.
- O00011IeHHE M3TI0)KEHHOTO MaTepHaa.
—  OrtBeTbl Ha BO3HUKAIOIUE BOMIPOCHI IO TEME JIEKIIHH.

11.2. Meroguueckue ykazaHus Ui OOy4alooLIMXCs MO Y4YacTHUIO B CEMHHapax (He
npeodycMoOmpero yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHus Uil OOY4YarOIIUXCSl MO MPOXOXKACHHIO MPAaKTHYECKUX
3aHATHU (He npe0ycCMOmpeHo yuebHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

11.4. Meroauueckue ykasaHusi Ui OOYYaroOIMXCs 0 BBIMOJHEHUIO J1abOpaTOPHBIX
paboT.

B xone BbINONHEHHS 11a0OpaTOpHBIX pabOT OOydYaloOmUiics NODKEH YIIyOuTh W
3aKpeNuTh 3HAHUsI, NPAKTUYECKUE HABBIKH, OBJAJeTh COBPEMEHHOW METOIMKOM M TEXHUKOU
SKCIIEPUMEHTAa B COOTBETCTBHM C KBAIN(HUKAMOHHOW XapaKTEPUCTUKONH 00YyYaroIIerocs.
BeinonHenue 1a00paTopHbIX padOT COCTOUT M3 IKCIEPHMEHTAIbHO-NPAKTHYECKOH, pacuyeTHO-
AQHAIUTHYECKON YacTe U KOHTPOJIBHBIX MEPONPUSTHIH.

BeimonHeHne 1a00paTOpHBIX PaboT 00y4arommMCs SBISETCS HEOThEMIIEMOW YacThIO
U3YYCHUSI JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IIIAHOM, M OTHOCHTCS K CpEICTBaMm,
00ecIeunBaOIINM PEIICHNUE CIICAYIOMNX OCHOBHBIX 3a/1a4 00Yy4aromerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEJOBAHHMS IPOLIECCOB, SBIEHHH M  OOBEKTOB,
M3y4aeMbIX B PaMKax JaHHOW JUCIUIIIMHBL

— 3aKpeIUICHUe, Pa3BUTHE M JETAIM3AlMS TEOPETHUECKMX 3HAHWM, MOIYYEHHBIX Ha
JIEKIUSX;

— TOJyYyeHHE HOBOH MH(POPMALMH 110 U3y4aeMOH AUCLMILIHHE;

— npuoOpeTeHHe HaBBIKOB PAKTUYECKON PEAIN3aLMHU MOTyYeHHBIX 3HAHUI.

3ananue U TpeOOBaHUS K IPOBEJCHUIO Ja00paTOPHbBIX paboT
3aganue npencrasieHo B cucreme LMS. Ilepen mpoBeneHueM 1abopaTopHOil pabOThI

o0yuarolemMycsi ClieqyeT BHUMATEJIbHO O3HAKOMHUTBCS C METOAMYECKUMH YKa3aHHSMH IO e
BBINOJIHCHHIO. B COOTBETCTBHH € 3aJaHHEM O0YYarOLIHICS JOJKEH TOATOTOBHTH HEOOXOINMBIC
JaHHbIC, BBIMOJHUTH YKA3aHHYIO MOCJEIOBATEIbHOCTh NEHCTBHH, MONYYUTH TpeOyeMmble
pe3ynbTaThl, OPOPMHUTH U 3aIIUTUTH OTYET IO J1a00paTOPHOI paboTe.

Crpykrypa u hopma otyera o 1ab0paTopHOii paboTe

Otuer o naboparopHOWl paboTe OKEH BKIOYATh B CE0S: TUTYIbHBIH JIHCT,
(bopMyTHPOBKY 3aJaHMs, MOAPOOHOE H3T0KEHHE TEOPETUYECKHX MOTOKCHHMU, HCIIOTB3YEMbIX
MPU  BBINOJHEHUH J1a00paTOpHOM paboThl, OMHCAHWE MNPOLECCAa BBHIIOIHEHHUS 1abOpaTOPHOI
paboThl, MOIy4YCHHBIC PE3YIbTATHl M KOHKPETHBIC BBIBOABI IO PE3YJIbTATAM BBHIIOJHCHHON
paboTBhI, CIIMCOK UCTIONB30BAHHBIX HCTOYHUKOB.

TpeboBanus K 0OPMIICHHIO OTYETa O 1a00pATOPHOI paboTe

ITo xaxnoi nabopaTopHOW paboTe BBHINOIHIETCS OTAENbHBIA OTYeT. TuTynabHBIH nuCT
oopmitsieTcss B COOTBETCTBHHU C 00pas3lioM, IpeACTaBIeHHbIM Ha caiite ['YAII (www.guap.ru) B
paszesie HOPMATUBHOM IOKyMEHTallMu A ydeOHoro mporecca. TekcToBele M rpaduueckue

Matepuanbl  OQOPMIISIOTCS B COOTBETCTBHM C HOPMAaTUBHBIMH TpeOoBanusimMu ['YAIL
(Www.guap.ru), H3JIOKEHHBIMH B pa3jiele HOPMATUBHOH JOKyMEHTalMH JUI1 y4eOHOro
npouecca.

11.5. Meroanueckue ykasaHus Ui OOyYalOIIMXCSA [0 TNPOXOXKACHUIO KypCcOBOIO
MPOCKTUPOBAHHUS/BBIIIOIHEHHUS KYypPCOBOH pabOThl (He npedycMOmpeHo YueOHbIM NAAHOM RO
OaHHOU OucCyunIuHe)

11.6. Meroauueckue yka3aHus Uil 00y4arOLUIMXCs 10 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboThI

B Xo/ie BBINMOJHEHUS CAaMOCTOATENIBHON pabOThl, 00Yy4YarOIIUiics BBINOIHICT PaboTy IO
3aJaHUI0 U TP METOAMYECKOM PYKOBOJCTBE IperojaBarelisi, HO 0e3 ero HemoCpeaACTBEHHOTO
y4acTusl.

Jlnst oOyuaromuxcst no 3a04Hod (opme oOyueHus, caMoCTOsITeNbHas padoTa MOXKET
BKJIFOUYATh B ce0si KOHTPOJIBHYIO padoTy.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHOW paboThl, y obydaromierocs (GpopMupyercs
esecoodpasHoe MIaHupOBaHHe paboyero BpeMeHH, KOTOPOE MO3BOJISET UM PAa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHHM M CHUCTEMAaTH3aLlUH MPUOOpPETaeMbIX 3HAHWI, OOecredrnBaeT BBICOKHUIT
YPOBEHb YCHEBaCMOCTH B MEPHOJ OOyYEHHS, [OMOraeT IOJYyYHTh HABBIKHA ITOBBIIICHUS
podecCHOHANIBEHOTO YPOBHSI.

MeroauueckuMl ~ MaTepuajaMH, — HAlpaBISIOIIMMH ~ CAMOCTOSTEIBHYIH  paboTy
00YYarOIIUXCsI SIBIISIFOTCS:

—  y4eOHO-METOANYECKH MaTepHuall o AUCIUILTHHE;

Cnucok mem 0151 CamMOCMOSIMENbHO20 U3YUEHUSL:

— MPaKTHYECKOE HCIONb30BaHUE NPeo0pa3oBaHMil KOOPJMHAT Ha IUIOCKOCTH H B
POCTPAHCTBE

— 0COOEHHOCTH MPUMEHCHUS MTPOCKIUI B KOMIIBIOTEPHOH rpaduke

— OukyOuuecKue MOBEPXHOCTH U MX IIPUMEHEHHE B KOMITBIOTEPHOI Tpaduke

— IJJaTOHOBBI TEJa

— ocHoBbl 3D-rpaduxu

— 0COOEHHOCTH HMCIIOJIB30BAaHMS IpaIeCKUX IaKEeTOB IS co31aHus M 00paboTku 3D-
n300pakeHui

11.2  Meroguueckne yKazaHUS IS OOYYAarONIMXCS 110 IPOXOXKICHUIO TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH IIPEIyCMAaTpUBAcT KOHTPOJb KadecTBa 3HAHWUN
00y4arouXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LebI0 OLICHUBAHUS XOJa OCBOCHUS
JUCHUIIIHHBI.

Texymuii KOHTPOJIb YCHEBAEMOCTH OCYMIECTBISICTCS C YYETOM CBOEBPEMEHHOCTH,
MOJIHOTBI U Ka4yecTBAa BBINOJIHEHUs JJA0OPATOPHBIX pabOT, COOTBETCTBUS O(OPMIIEHHSI OTYETOB
HOpMaTHBHBIM TpeboBaHmsiM ['YAIL, NpaBMIBHOCTH OTBETOB HAa KOHTPOJBHBIE BOIIPOCHI, a
TaK)X€ aKTUBHOCTH Ha JICKIIMOHHBIX 3aHATHIX.

PesynbraThl TeKyllero KOHTPOJS YCHEBAEMOCTU YYHMTBIBAIOTCA MpPU MNPOBEACHUU
TIPOMEXYTOYHOH aTTeCTalli¥ HapaBHE C OTBETAMU Ha SK3aMEHALMOHHBIE BOIPOCHI, MOCKOJIBKY
OTpaXaloT CHOPMHPOBAHHOCTh IEPEUNUCICHHBIX B TaOMMIe | KOMIIETCHIMH C TOYKH 3PEHUS
NPHOOPETEHHBIX YMEHUI U HABBIKOB.

11.3  Meronuueckue yka3aHus sl 00y4arOIIUXCs MO MPOXOXKICHUIO MPOMEXKYTOUHOM
aTTEeCTALUH.



IMpomexyrounast  artecraumsi  OOy4alOIIUXCS  INPELYyCMAaTPUBaeT  OLECHHBAHHE
MPOMEKYTOUYHBIX U OKOHYATENbHBIX PE3yJbTaTOB 00ydeHHs No auciuiuinHe. OHa BKIIOYACT B
ceost:

— oKk3aMeH — (opMa OLCHKM 3HAHWH, MOJY4YEHHBIX OOYYalOIMMCS B IIpoLecce
WM3y4eHUs BCEH NUCLUILIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSTEIBHONW paboThl, criocoOHOCTH
HOPUMEHATh MX Uil PEICHUs NPAKTHMYECKHX 3a1ady. DK3aMeH, KaK MPaBHIIO, HMPOBOAUTCS B
MIepUoJ] 3K3aMEHAIMOHHOW CECCHU M 3aBEpIIAcTCs AaTTECTAMOHHOM OIICHKOH «OTIHMYHOY,
«XOPOIIOY», KYIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHO.

Kputepun oueHkn ypoBHS c(HOPMHUPOBAHHOCTH KOMIICTCHIMH MO S5-OaiunibHOM IIKaje
TIpeJCTaBJICHBI B Tabmune 14.

Jlns momydeHust 1onycka K MPOXOXKACHHIO MPOMEKYTOYHOW aTTECTAIMU O0YJYarOLHIACs
JIOJKEH BBINOJHUTH, BBUIOXKUTH OTYETHl B JIMYHBIH KAOMHET U YCNEIIHO 3alUTHTh
MpeyCMOTpeHHbIe padoueil HmporpaMMoi JUCHMILIMHBI Ja0opaTopHble paboThl. Jlomyck K
HPOXOXKICHUIO MPOMEXYTOUHOH aTTeCTallUM NPEAOCTABISACTCS, €CIM BCE OTYEThl B JIMUHOM
KaOMHeTe MPUHATHI NIPEToiaBaTeIeM.

JlucT BHECEHHs U3MEHEHUH B paO0dyt0 IPOrpaMMy AUCLUIIINHbI
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