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AHHOTaIHSA

Juctumivaa «KommbioTepHast rpaduka» BXOJUT B 00pa3oBaTENbHYIO HpPOrpaMMy
BeICIIEr0 00pa3oBaHus — TporpaMMmy OakajaBpuaTa IO HAMpPaBICHUIO IOJrOTOBKH/
cneuuanbroct 09.03.02 «MHpOpMAILMOHHBIE CHUCTEMBI M TEXHOJIOTMH » HAIMpPaBICHHOCTH
«VH(OopMaLMOHHBIE TEXHOIOTHH B Au3aiiHey. [lucuuminna peanusyercs kadempoit «Ned2y.

JlucuunivHa HaneneHa Ha (JOPMHUPOBAHUE Y BBIITYCKHHKA CJIETYIOLIMX KOMIIETEHIHHA:

VYK-2 «CnocobeH omnpeaensTh Kpyr 3ajlad B paMKaxX [TOCTaBJICHHOW LM U BHIOUpAThH
ONTUMAJBHBIE CIIOCOOBI MX PEIICHHS, UCXOAS U3 JCUCTBYIOIUX IPABOBBIX HOPM, UMEIOIIUXCS
PECypCoB U OrpaHUYEHUII»

OIIK-1 «CriocoOeH NpHMEHSATh €CTECTBEHHOHAYYHbIE M OOIIEHH)KEHEPHBIE 3HAHUS,
METO/Ib MATEMATHYECKOTO aHATN3a U MOJCIUPOBAHHUS, TEOPETHICCKOTO U IKCIEPUMECHTAIBHOTO
UCCIIEI0BaHUS B TPO(YECCHOHAIBHON e TEIbHOCTH»

IK-4 «CriocobeH BBIIONHATH PaOOTHI 110 CO3AAHUIO (MOIU(UKAIINK) H COIPOBOXICHHUIO
MH(OPMALIMOHHBIX PECYPCOB, CO3/1aBaTh 00BEKThI BU3YalIbHOM HH(OpMALIUI

CogepxaHue AUCLMIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX € OLU(POBKOIA,
CO3JJAHMEM U PEIAaKTHPOBAHUEM CTATHYCCKHX U JUHAMHYECKUX MOZENICH OOBEKTOB U CIICH,
MO3BOJISIIONIMX aHAJIU3UPOBATH U MPOEKTUPOBATH OOBEKTHI BU3YaIbHOW MH(POPMALMU C LEIbIO
UX UCIIOJIb30BAHMS B PA3IMYHBIX 00JIACTAX YETOBEUECKOH AESATEILHOCTH.

[penoaBanue IUCHMIUIMHBI IPEIyCMaTpUBAeT Cieayione (HOpMbl OpTraHU3aLHd
yueOHOro mpoliecca: JIeKIHH, J1abopaTopHbie paboThl, CAMOCTOsITeNIbHASI paboTa 00y4aroIerocs.

[MporpaMMoli JUCHHUIUIMHBI TPEAYCMOTPEHBI CIEIYIOLINEe BHIbI KOHTPOJS: TEKYIIHH
KOHTPOJIb YCHEBAEMOCTHU, IPOMEXKYTOUHAsL ATTECTallUsl B (JopMe IK3aMeHa.

OO0urasi TPYA0EMKOCTh OCBOCHHSI JUCLMIUIMHBI COCTAaBIsieT 4 3a4eTHBIX eAMHHMIBI, 144
yaca.

SI3bIK 00yUCHHUS TI0 TUCHHUIUIMHE «PYCCKUHT »

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
00J1acT 0COOEHHOCTEH MOCTPOCHUSI COBPEMEHHBIX CHCTEM KOMIBIOTEPHOH Irpauku, MoJieseld
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
O6wenpodeccuonabHbIe AHAII3A 1 MPUMEHEHHEM €CTeCTBEHHOHAYYHBIX H
KOMIIETCHIIMU OO0ILIEHHKEHEPHBIX 3HAHUI, METOZIOB
MO/ICTTUPOBAHUS,
MaTeMaTUYECKOTro aHaIu3a 1
TEOPETUYECKOTO U
MO/JICTIUPOBAHUS
9KCIIEPUMEHTAILHOTO
HCCIIEI0BaHUS B
npodeccHOHAIBHON
JIeITeNbHOCTH
[TK-4 Cniocoben IIK-4.3.2 3HaTh COBpEMEHHbIE TEXHOJIOTHU
BBITIOJIHATH PaOOTHI 1 KOMITBIOTEPHBIE CPE/ICTBA Pa3paboTKu
10 CO3/IaHUIO web ¥ MyJbTHMEMHHBIX TPHUI0KEHHUH;
TIpodeccronasnbHbie (Mopudukanun) u OCHOBBI Web-/113aliHa; KOMIIBIOTEPHYIO
KOMIIETCHIIMU CONPOBOXKICHHIO rpaduKy; TEOpHIO KOMIIO3UIINHY;
nH(OPMaALMOHHBIX LIBETOBEJICHHE U KOJIOPUCTHUKY; OCHOBBI

PECypCoB, CO3/1aBaTh | TPEXMEPHOTO MOJCINPOBAHHUS OOBEKTOB;
00BEKThl BU3YalIbHOH | OCHOBBI KOMIIBIOTEPHOH 00paboTKH




nHpOpMaIHU

n300pakeHui

I1K-4.Y .2 ymeTb HCHOIB30BaTh
CIeLMalIbHbIE KOMIIBIOTEPHbIE TIPOrPaMMbl
JUISL IPOEKTUPOBAHUS OOBEKTOB
BU3YyaJIbHOH MH(OpMauu

T1K-4.B.4 BnaseTh HaBBIKAMA
KOMITBIOTEPHOIT 00paboTKN M300paxeHui
JUTS peaTi3aliy OCTAaBICHHOM 3a1a4H;
TPEXMEPHOT0 MOJCIUPOBAHUS OOBEKTOB U
clieH

4. CopeprkaHue IUCLUITUHBI

4.1. PaCHpCI[CJIeHI/IC TPYAOEMKOCTHU JUCHUIUIMHBI 10 pa3daciiaM U BUiaM 3aHSATUM.
Pa3z[em;1, TEMbI JUCHUIIINHBI U UX TPYAOCMKOCTD IIPUBEIACHLI B Ta6.III/II_[e 3.

Ta6m/1ua 3— Pa3[[€JII>I, TCMbI JUCHUIIJINHBI, UX TPYAOCMKOCTH

2.  Mecto aucuuminHsl B cTpykType OIT
JucuunirHa MOXeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYaOIIUMHUCS

MIPU U3YYCHUH CJICTYIOLIUX AUCLUILINH:
— «MaremaTukay,
— «MHbpopmatukay,
— «OCHOBBI IPOrPAMMHUPOBAHUSY.

3HaHUs, MNOJIyYeHHBIE IIPU H3YYEHHM MarepHuana JaHHOH IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATENBHOE 3HAUCHHE, TAK U HCHOJB3YIOTCS NPU U3YYEHUH APYTUX IUCHMUIUINH:

— «OcHOBBI HHGOPMALOHHBIX TEXHOJIOTHI B IU3aiiHe»,

— «KomnbloTepHas 06paboTka n300paxeHui»,

— «Web-TexHOIOrum»,
— «TexHuueckue cpeacTBa au3aiHay,

«MonenupoBaHue TPEXMEPHBIX ClieH 1 BP»

3. OO0ObeM U TPYAOEMKOCTh TUCLUIIIHHbBI
Jlanubie 00 o0iieM oObeMe JUCHHUILIHHBI, TPYAOSMKOCTH OTICNBHBIX BHIOB y4EOHOI
paboThI IO JUCLUHUILIMHE (U PacIpeeeHue ITOM TPYAOEMKOCTH [0 CEMECTPaM) MPEACTABIICHBI B

Tadue 2.

Tabauna 2 — O0beM U TPYA0EMKOCTb AUCLUILIUHBI

TpynoemkocTs IO
Bupn yueGHoii paGoThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmeo oucyunIunbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyeckoii n0020moeKu 11 11
Ayoumopnuie 3auamus, BCEro 4ac. 68 68
B TOM YHCJIE:

nexumu (JI), (vac) 34 34

npakTHieckue/ceMunapckue 3ansarus  (I13),

(gac)

naboparopusie pabotsl (JIP), (dac) 34 34

KypcoBoi#i mpoekT (pabdora) (KII, KP), (dac)

JK3aMeH, (Jac) 54 54
Camocmoamenvhas paboma, Bcero (4ac) 22 22
Buo npomesicymounoit ammecmayuu: 3ayer,
mdpd. 3ager, skzameH (3auer, Judd. 3au, OK3. OK3.
DK3.*¥%)

o -
HpHMeanl/le: KaHIUJATCKHUH 3K3aMCH

Pazuenm, TCEMBbI JUCIHMITTIAHBI H(C‘i(;_ll/)ﬂd 1{?{;83) (Lj;g::) ‘ (I:anc) (C'-IES)
Cemectp 3

Pazznexn 1. OCHOBHBIE MOHATHSI KOMIBIOTEPHOI 4 6 2

rpagukn

Paznen 2. 'eomeTpuyeckne npeodpa3oBaHust 8 12 3

Pazznen 3. ba3oBble BHIYHCIUTEIbHBIC H 6 5

PacTpoBbie AJITOPHTMBI

Paznen 4. KpuBble H KpuBOJIMHeliHbIE 6 ] 6

MOBEPXHOCTH

Pazznen 5. MeToab! yay4lieHusi pacTPOBbIX 4 4 2

u300paskeHUIl

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

IIpakthueckas mox

I'OTOBKa 3aKJIIOYAacTCsd B  HCHNOCPCACTBCHHOM  BBIIIOJIHCHUU

0o0y4alolIMMKCS  ONPEJCICHHBIX  TPYIOBBIX  (DyHKUMiIA,  CBsi3aHHBIX C  Oym;yluei
npodecCHOHANTBHOI ACSITEIBHOCTBIO.

4.2. CopepxaHue pa3
CopeprkaHue pas3ziesioB

Tabumua 4 — ComeprxaHue pas

JI€JI0B U TEM JICKIIMOHHBIX 3aHATHH.
Y TEM JICKLIHOHHBIX 3aHSATHI MPUBEACHO B TaduIe 4.

JICJIOB U TEM JICKHMOHHOTI'O ITUKJIa

Howmep paznena

HazBanue u CoZCpKaHuEC pa3aeioB U TEM JICKIIMOHHBIX 3aHATHI

OCHOBHBIEC MOHATHS KOMIBIOTEpHOI rpaduku. OmnpeaeneHue u
3a7a4ui KOMObIOTepHO# rpaduku. Vcropust pa3Butus u 00J1acTu
NPUMEHEHHSI KOMIbIOTepHOH rpaduku. I[BeroBble MOmenu u
0COOCHHOCTH WX TMPHMEHEHHsS B KOMIBIOTEPHOH Trpaduke.
AnnuTuBHas, CyOTpakTHBHAas M HEpLENIUOHHAs MOJEIn
Meroas! npeacTaBienus rpadudeckoit nadpopmanuu. Pactposas,
BEKTOpHas U (hpakTanbHas rpaduxa

OcHoBHble (hopMaThl (ailioB M300pa)keHHH, OCOOEHHOCTH HX
[PUMEHEHHS.

I'eometpuyeckne npeodpa3oBaHus
Koopnunatblil Meton. CucTeMbl KOOPIMHAT B KOMIIbIOTEPHOU
rpaduke U CBA3b MeXAy HUMH. [IpeoOpa3oBaHHEe KOOPAUHAT Ha

2 wiockoctd. Ad¢uHHbIE MpeoOpa3oBaHUsl HAa IUIOCKOCTH H B
npocTpaHcTBe. Buapl mpoextupoBanus. [lapamnensHoe u
[IEPCIIEKTUBHOE POEKTUPOBAHHUE.
bazoBble BEIMUCINTEIBHBIC U PACTPOBBIC AITOPUTMBI

3 MacmrabupoBanue B~ OKHE.  AJNTOPUTMBI  OTCCUCHHS.

OCOOEHHOCTH pacTepu3allii NPSIMOW JIMHHA M OKPYXHOCTH.
3amonHeHnue  CIUIOMIHBIX  oOjactedi. CTuinM  3alOJHEHHUS.




TexkcTypbl ¥ OCOOEGHHOCTH HMX TNPHUMEHEHHS B TPEXMEPHOM peoOpa3zoBaHuit
rpaduxe. 9 | Tpexmepnoe monenupoBanue B OpenGL 4 2 6
KpuBbI€ U KPMBOJIMHEHHBIE TOBEPXHOCTH Beero 34
4 [IpencraBnenye KpUBBIX TUHUN U OBepXHOCTeH. MHTepmomsius
u ee pasHOBUAHOCTH. OCOOCHHOCTH pa3UYHBIX CIUIAHHOBBIX N
4.5. KypcoBoe npoekTupoBaHue/ BHIIOIHEHHE KYPCOBOM paboThI
KpHBbIX. BukyOHUueckre MOBEpXHOCTH U HX OCOOCHHOCTH. VueGHBIM IUIAHOM He TPELYCMOTPEHO
Meto/bl yy4IIeHNs] PACTPOBBIX H300paKCHUI
5 Crynen4atsiii 3 eKT pacTpoBbIX M300paKEHHIH U METOIBI €ro
ycTpaHenus. ApredakTbl, Bo3HMKaiowue 1pu  adpduHHBIX 4.6. CamocrosrenbHas paboTa 00ydaronmxcs
peoOpa3oBaHUsIX PACTPOBBIX H300paXKEHUH, U UX YCTpaHCHHE. Bunsl camocTosiTenbHOM paboThl M €€ TPYA0EMKOCTh ITPUBEIEHBI B Taduue 7.
MeTo/ibl M QITOPUTMBI TPEXMEPHOU rpaduKu
Busyanuszanusi  TpEeXMEpPHbIX — H300pakeHWH.  ANTOpPUTMBI .
. . Tabauna 7 — Bussl caMOCTOSITENIbHON pabOThI U €€ TPYJI0EMKOCTh
yloajdeHHss HEBUAUMBIX JIMHUH WJIM TOBEPXHOCTEH M HUX
6 . Bcero, | Cemectp 3,
ocobeHHOCTH. Moienu oTpakeHus cBeTa. MoJienu MpeoMIICHUs. Bun camocrositensHol paboTsl uac qac
cBeTa. Mojienu OCBEIIEHHOCTH U 3aKpaIliBaHUs TOBEPXHOCTEH. 1 2 3
TpaccupoBka Jiyueil B KOMIBIOTEPHOI! rpaduke VI3yUeHne TeopeTHueckoro MaTepHana N 0
mucuumnasl (TO)
Kypcosoe npoektuposanue (KI1, KP)
4.3. Ilpaxkruyeckue (CEMHHAPCKUE) 3aHATHUS Pacuerno-rpaduueckue 3aganus (PI'3)
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TAOIHILIE 5. Beinonnenue pedepara (P)
IToaroToBka K TeKyLieMy KOHTPOJIIO 5 5
Tabmuna 5 — [IpakTUdeckue 3aHATHS U UX TPYJOEMKOCTb yenesaemoctu (TKY)
U3 Hux No Jomaminee 3amanue (/13)
Ne | Temsl mpaktuueckux | Popmsl npaktudeckux | TpydoeMKOCTb, |HIpakTHYECKOil|pa3nena Kountponbhbie paboTsl 3a0unnkoB (KP3)
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIUIT [oAroToBKA K MPOMEKYTOUHO 5 5
(ac) JIHE arrecraiuu (ITA)
| | YyeOHBIM IUIAHOM HE HPESYCMOTPEHO Beero: 22 22
Bcero

5. TlepeueHb yueOHO-METOANUECKOTO O0eCTIeYeHHUs
JUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs O TUCIUILIHHE (MOIYJIIO)

4.4. JlaGopaTopHble 3aHATHS .
V4eOHO-METOANYECKHE MaTepHalbl ISl CaMOCTOATENBHON PabOThl 00YYarOIUXCs yKa3aHbl B

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

ma. 7-11.
Tabauua 6 — JlabopaTopHble 3aHATUA U MX TPYAOEMKOCTh 6. IlepedeHb MEYAaTHBIX U AEKTPOHHBIX YICOHBIX H3aHMiT
U3 Hux Ne [epeueHb meyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3IaHUI MTPHUBE/ICH B Ta0muLe 8.
Ne HanMeHoBaHHe 1abopaTOpHBIX PaGoT Tpynoemxocts, | mpakTHYECKOH | pasnerna Tabauna 8— IlepeyeHb NEYaTHBIX M DJICKTPOHHBIX YUCOHBIX U3/IAHUI
n/n (aac) MOArOTOBKH, | JMCLIMII Komaectso
(uac) JIMHBL SK3EMILULAPOB B
C 3 HIudp/
eMecTp URL ampec Bubnunorpaduueckas ccblika Oubnmoreke
1 | MeToabl MOIeTMPOBAHUS B KOMIIBIOTEPHON 2 1 AP (KpOMe 3JIEKTPOHHBIX
rpaguke 9K3eMIULIPOB)
2 | UccnenoBanue (ppakraibHOM rpaduku 4 1 1 URL: Hukynun, E. A. KomnerotepHas
3 | Abdunnbie npeobpa3oBaHus HA MIOCKOCTH 4 1 2 https://e.lanbook.com/book/213038 | rpaduka. Mosenu 1 aaropuTMsI :
4 | Addunnbie npeoOpa3oBaHusi B IPOCTPAHCTBE 4 2 2 yaeGHoe rocobue / E. A.
5 | IIpoexkTuBHbBIE Npe0bpazoBaHus 4 2 2 Hukyaus. — 2-¢ u3A., cTep. —
6 | CnaiinoBas kpuBasi be3be 4 1 4 ’
Cankr-IlerepOypr : Jlans, 2022.
7 | UntepnonsimonHas kpuBas Catmull-Rom 4 1 4 708
8 | UccnenoBanue  apredakroB  addHHHBIX 4 1 5 _ b




URL: Huxkynun, E. A. KomneiotepHast
https://e.lanbook.com/book/320786 | rpacduka. Ontuueckas
BU3yalM3auus : yueOHoe nocobue
/ E. A. Hukynun. — CaHKT-
[erepOypr : Jlans, 2023. — 200
c.

8.2. [lepeuenn H1H(POPMAIHOHHO-CIIPABOYHBIX CHCTEM,UCIOIB3yEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoLecca 110 JUCIUILINHE

[lepeuenp wucHONB3yeMBIX HMH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
tabuuue 11.

Tabnuua 11— IlepeueHp nHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM

URL: Kommnerotepnas rpaduxa 8 CAITP
https://e.lanbook.com/book/235676 | : yueOHoe mocobue / A. B.
IMpuemsimes, B. H. KpyTos, B. A.
Tpesns, O. A. KopmakoBa. —
Cankr-IlerepOypr : Jlans, 2022.
—196c.

Ne /it HaumenoBanue

He npexycmotpeno

9. MarepuansHo-TexHHYeCKas Oa3a
CoctaB  MaTepHAIBHO-TEXHMYECKOH  0a3bl, HEOOXOIUMOM U1  OCYIIECTBICHUS
00pa3oBaTebHOTO Ipolecca 0 AUCIUIUINHE, TPEACTaBIICH B Tadauiel2.

Ta6mmua 12 — CocraB MaTepHaIbHO-TEXHUIECKON Oa3bl

URL: Konecunuenko, H. M.
https://e.lanbook.com/book/192454 | NmxeHepHas U KOMIIBIOTEPHAS
rpaduka: Y4yeoHoe nocodue /
Konecunuenko H.M., UepnsieBa
H.H. - Bonorna:Uudpa-
Huxenepus, 2021. - 236 c.

Ne HaumeHoBaHHe COCTaBHOM yacTH Homep aynuropuu
/o MaTepUabHO-TEXHUYECKOW 0a3bl (TIpx HEOOXOAUMOCTH)

MynbTMeanitHAS JICKINOHHAS ayIUTOPHUS

2 | BoruucnurensHas nadoparopus

004 Hcnonp3oBaHue METOI0B 5
A25 npeoOpa3zoBaHusl KOOPIHHAT JULS
(opmupoOBaHuUs pacTPOBBIX
n300paxeHuil: yueOHo-
MeTorueckoe mocodbue / A. B.
Arpanosckuii ; C-I16, T'YAII,
2024.-40c.

10. OueHo4HBIE CpeaCTBa VIS IIPOBEACHHUS IIPOMEKYTOUHOMN aTTECTANH
10.1. CoctaB OLCHOYHBIX CPEACTBIUIA IPOBEJICHUS IPOMEXKYTOYHOH aTTECTALUH
00y4JaroIIuXCs 110 JUCUUIUIMHE NpUBeIeH B Tadmuie 13.
Tabauna 13 — CocTaB OLIEHOUHBIX CPEJCTB ISl IPOBEAEHHS IPOMEKYTOUHOM aTTecTalluu

Bun HpOMC)KyTO‘IHOﬁ aTTeCTallun Hepe'-IGHL OLCHOYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 5K3aMCHY;

7. IlepedeHb IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH(pOPMaLMOHHO-TEIEKOMMYHUKALIMOHHON ceTH «IHTepHeT»
[epeuens JIEKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB HH(OPMALUOHHO-
TENIEKOMMYHUKALMOHHON ceTH «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JUCLMIUIMHBI
TpuBezieH B Tabme 9.

10.2. B kauecTBe KpHUTEpPHEB OLCHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0Y4YaroIMMHUCS MPUMEHSETCS S5-0aibHas IIKala OLUEHKH CHOPMHUPOBAHHOCTH
KOMIICTCHIINH, KOTOopasi puBe/icHa B Tabnuue 14. B TedeHne ceMecTpa MOXKET HCIIONB30BaThCS
100-0amipHast — mKaja — MOAYJIbHO-PEHTHHIOBOM  CHUCTEMbl  YHHBEpPCHUTETa,  IpaBHIia
UCIIOJIb30BaHUSL KOTOPOHM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIIbHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepun onieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

Or1eHKa KOMIIETEHINA

Xapakrepuctrka ch)OpMUPOBAHHBIX KOMIIETEHITHIA
5-OayuTbHas IIKasa paKTep chopmp

Tabmuua 9 — IlepeyeHb 9NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJICKOMMYHUKALMOHHO# ceT «HTepHeT»
URL anpec Hanmenosanue

8. TlepedeHb nHGOPMALIMOHHBIX TEXHOIOTHI
8.1. Ilepeyenr mnporpaMMHOro oOecreueHHs, HCIOJb3yEMOro IMPH OCYLIECTBICHUU
00pazoBaTeNbHOTO Tpoliecca M0 AUCIUIUINHE.
[epeuenp KCOIB3yEeMOro IPOrpaMMHOro obecrieueHus npeacTasiieH B Tadnuie 10.

Tabnuua 10— IepeueHp nporpaMMHOro obecrieueHus

— obyuatonuiicsi TIIyOOKO M BCECTOPOHHE YCBOMJ MPOrPaMMHBbIi
MaTepHa;

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

— ONMMpAsCh Ha 3HAHMS OCHOBHOM W JOMOJHHTENBHOM JUTEPaTypBI,

Ne /it HaumenoBanue

He npenycmorperno

«OTJIINYHOY» 2
GAUTEHOY TECHO NPHBSA3HIBAET YCBOCHHBIE HAYYHBIC MOJOKCHUS C MPAKTHIECKON
JIeSITeNbHOCTBIO HAIPaBJICHNUS;
— YMeJ0 000CHOBBIBAET U ApTYMEHTHPYET BBIIBUTAEMbIE UM HUIICH;
— JIeNaeT BBIBOJIBI M 0000IICHNS,
— cBOOOJTHO BJIaJICET CUCTEMOI! CIIEINAIM3UPOBAHHBIX TIOHATHH.
— obyuaronuiicsi TBEpJO YCBOWIJI MPOTrPAaMMHBIN MaTepHa, IPaMOTHO U
[0 CYIIECTBY H3/laraeT ero, OMNHPasCh Ha 3HAHHIA OCHOBHOM
JIUTEPATYPHI;
«XOPOLLIO» PaTypbl; o
— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
«3aUTCHO»

— YBSI3bIBa€T YCBOCHHBIE 3HaHHA C MPAKTHYECKOW AEATEIBHOCTHIO
HaIpaBJICHUS,
— apryMEHTHPYeT Hay4HbIE MOJOXKCHHS;




Or1eHKa KOMITETEHIIN

5-OayuTbHas IIKaja

XapaxTrepucTrKa chpOPMUPOBAHHBIX KOMIIETEHLUH

11K-4.B.4

— JIENaeT BLIBOABI M 0000IIEHN S
— BJIaJieeT CUCTEMOH CIeLUaIN3UPOBAHHBIX OHATHI.

— oOyuaronuiicsi yCBOHMJI TOJILKO OCHOBHOHM MpPOrpaMMHbBII Matepual,
110 CYLIECTBY H3JIaraeT €ro, ONMPAasCh HAa 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OINOKK 1 HETOYHOCTH;

«YIOBIICTBOPUTEIIBHOM N
GAUTOHOY — UCTIBITHIBACT 3aTPYIHEHHs B NPAKTHYECKOM MPUMEHEHHH 3HAHHUN
HAaIpaBJICHUS;
— c11a00 apryMEeHTUPYET Hay4HbIE TOJIOKEHUS;
— 3aTpyaHseTcs B GOPMYIHMPOBAHUH BBIBOJIOB U 0000IICHNUH;
— YaCTHUYHO BJIAJICET CUCTEMOH CIELMAIM3UPOBAHHbIX TOHSITHH.
— oOyyaronuiics He YCBOMJ 3HAYMTEJBbHOH YacTH MPOrpaMMHOTO
MaTepHana;
— IOIyCKaeT  CYLICCTBEHHbIE  OMMOKA M  HETOYHOCTH  IIPU
«HEYIOBJICTBOPUTEIHLHOY
paccMOTpeHHH MpobJieM B KOHKPETHOM HAaIpaBJICHUY;
«HE 3a4TCHO»

— HUCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM [IPHMCHEHUH 3HAHUIA,
— HE MOXKET apryMEHTHPOBAThH HAYYHBIE [TOJIOKCHHUS;
— He GOPMYIIHPYET BHIBOJOB M 0000IICHH.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUS WM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) 115 9K3aMeHa Mpe/cTaBlieHsl B Tabmuie 15.

Tabauna 15 — Bompocs! (3aaun) ist 9K3aMeHa

Ne i/

Kox

Iepeuens BOPOCOB (3a/1a4) I 3K3aMeHa
P P (san29) 1 WHMKATOpa

1 LIBeToBBIE MOZIETTH 11K-4.3.2

Mertonb! IpecTaBIeHNs rpadIecKoil HHpopMauu

MK-4.32;
K-4..1

3 dopmatsl H300pakeHUI VK-2.33

T1K-4.3.2
IIK-4.Y.1

4 CucreMbl KOOpAUHAT B KOMITBIOTEPHOM rpaduke U CBA3b VK-2.3.3

MEXJy HUMH T1K-4.3.2

5 JIBymepHble apuHHBIE TPE0Opa3oBaHusL.

OTK-1.Y.1
VK-23.3
TK-4.3.2,
T1K-4.B.4

6 OaHOPOAHBIE KOOPIUHATHI T1K-4.3.2

7 A¢dunHbIe TpeoOpa3oBaHus B IPOCTPAHCTBE

OTK-1.Y.1
VK-23.3
TK-4.3.2,
TIK-4.B.4

8 OpToroHanbHbIC IPOEKINH B KOMIIBIOTEPHOII Ipaduke VK-2.33

OIK-1.V.1
TK-4.3.2,
TIK-4.B.4

9 IlepcnexTuBHOE NPOEKTHPOBAHKE U €TI0 CBOMCTBA YK-2.33

OIIK-1.V.1
11K-4.3.2,

10 MacuirabupoBaHue B OKHE. 11K-4.3.2
11 ANTOpUTMBI OTCEUCHHUS. OIIK-1.V.1
11K-4.3.2
12 Oco0GeHHOCTH pacTepu3aluy IPSIMOH JTUHUH. VK-2.33
OIIK-1.V.1
11K-4.3.2
13 Crioco0bl pacTepu3anuy OKPYKHOCTH. YK-2.3.3
OIIK-1.V.1
11K-4.3.2
14 3anoyiHeHHe CILIOMHBIX obnacTeil. TecT npuHaUIEKHOCTH OIIK-1.V.1
TOYKH MHOTOYTOJIBHUKY 11K-4.3.2
15 Crub 3anonHenus. OcoOeHHOCTH IPUMEHEHHS Pa3IHIHBIX I1K-4.3.2
CTUJIEH.
16 TekcTypbl B TpeXMepHOii rpaduke VK-2.B.3
OIIK-1.V.1
I1K-4.3.2,
11K-4.B.4
17 IIpencraBnenue KpUBBIX JUHUN 11K-4.3.2
18 Buner untepnomnsiun VYK-2.3.3
VK-2.B.3
OIIK-1.V.1
11K-4.3.2
19 [TapameTpuyeckue CrIaiiHbI 11K-4.3.2,
20 B-crutaiiHbl ¥ BX 0COOEHHOCTH TIK-4.3.2,
21 DyHaaMeHTalIbHbIE CIIAHHbI T1K-4.3.2,
22 Bukybuueckue NOBEpXHOCTH M MX OCOOEHHOCTH 11K-4.3.2
23 MeTozbl yCTpaHEHHS CTyHEeHYaToro 3 dekTa pacTpoBBIX I1K-4.3.2,
n300pakeHun 11K-4.B.4
24 AnropuTMBl yAaneHus HeBUAUMBIX JTUHUN min noBepxHoctei | [1K-4.3.2,
1 UX 0COOEHHOCTH I1K-4.B.4
25 Mopenu oTpaskeHHs CBETa. VYK-2.3.3
I1K-4.3.2
26 Mertobl 3aKpaIIuBaHUSL VK-2.3.3
OIIK-1.V.1
I1K-4.3.2,
I1K-4.B.4
27 Mopenu npeaomieHus cBera [1K-4.3.2
28 TpaccupoBka Iydeil B KOMIBIOTEPHOH rpaduxe I1K-4.3.2,
I1K-4.B.4
29 Ocob6ennocru ucnonb3oBanus OpenGL nis peanusanun VK-2.B3
MIPOCKTUBHBIX MPeo0pa30BaHKi TPEXMEPHBIX 00BEKTOB 11K-4.Y .2
30 Ocobennoctu npumeneHus OpenGL npu TpexmeproM VK-2.B.3
MOJICJIMPOBAHUU O0OBEKTOB 11K-4.Y .2
Bomnpocs! (3agaun) s 3auera / qudd. 3adera npencTaieHsl B Tadnune 16.
Tabnuua 16 — Borpocs! (3aaun) aist 3adera / nudd. 3auera
Kox
Ne i/t [Mepeuensp Bonpocos (3anay) st 3ayera / qudd. 3auera HETKATOpA

YueOHBIM IUIAHOM HE NPEYCMOTPEHO




[lepeuenp Tem IS KypCOBOTO MPOEKTUPOBAHMUS/BBIIOIHEHHS KypCOBOW paboThI
TIpeCTaBJICHBI B Tabmune 17.
Tabsmma 17 — [epedeHs TeM I KypCOBOTO IPOEKTHPOBAHUS/BBIIIOJIHEHNUS KYpPCOBOH paboThI

Ne i/

KypCOBO# pabOTbI

IIpumepHsIii epeyeHb TeM ISl KypcOBOrO MPOEKTUPOBAHMUS/BBIIOIHEHHS

VueOHBIM [IAHOM HE IPESyCMOTPEHO

Bompocsl [1si  TIpOBeieHHsT MPOMEXKYTOYHOM aTTecTallid B BHAE TECTHPOBAHHS
TIpeCTaBJICHBI B Tabmune 18.

Tabnuua 18 — [puMepHsIii epedeHp BOIIPOCOB ISl TECTOB

Heob6xoaumo ¢ nomoripto appuHHBIX Mpeodpa3oBaHUil Ha IIIOCKOCTH
Tpou3BecTH NOoBOpOT Ha 90 rpagycoB TOYKH ¢ KoopauHaTam# (2,1)
BOKPYT TOYKH ¢ KoopauHaTami (3,4). Kakue u3 ykasaHHBIX IeHCTBUN U
B KaKOH MOCJIEI0BATEILHOCTH HEOOXOJMMO BHIOIHHTb.

A. TloBopot Ha 90 rpamycos

B. Ilepenoc Ha Bextop (-2, -1)

C. Ilepenoc Ha BekTop (2, 1)

D. Ilepenoc Ha Bekrop (-3, -4)

E. Tlepenoc na Bekrop (3, 4)

Ne i/t

Kon
HHAUKaTOopa

Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL
omeenm.
Jlaiite onpe/iesieHie TEKCTYPbI B TPEXMEPHOH rpaduke

VK-2

1

Hpotmmaﬁme mekcm, ebzﬁepume npaewlbubzﬁ omeem u sanuwiume
apeymenmel, oﬁocyoebma}omue 6bl60p omeemad.

Kakoe nsymepnoe adprnHOe 1peodpa3oBaHue HEBO3MOXKHO 3aIIHCaTh B
BUJIE MAaTPHLBI pa3MepoM 2 X 2

1.MacmrabupoBanue

2.IToBopoTt

3.Ilepenoc

4.0t1paxxkeHue

5.Bce nepeuncienHble IpeoOdpa3oBaHus MOTYT OBITh 3aIIHCaHbl B BUJIE
MaTpuIel 2 X 2

6.Hu o1HO U3 epeUYrCIeHHBIX IBYMEPHBIX a)(PUHHEIX IpeoOpa3oBaHUH
HEBO3MOJKHO 3allUcaTh B BUJIE MATPHLBI 2 X 2

VK-2

Ipouumaiime mexcm, blboepume npasuIbHbIL OMEENt U 3anuuume
apaymenmol, 060CHO8bI8aIOWUEe 8bIOOP OMEEMA.
1. B pexume High Color Beiaenstor mo 5 OUT Ha CHHHMN M KPacCHBIi
u 6 OUT Ha 3eJICHBIH [BET

2. B pexume High Color Beiaenstor no 5 6UT Ha 3eIeHbIN 1
KpacHBII 1 6 OUT Ha CHHUI I[BET

3. B pexume High Color BEIneNSIOT 10 5 OUT Ha CHHHII ¥ 3€IEHBII
¥ 6 OUT Ha KPacHBIH I[BET

4. B pexume High Color BbIgensror 0o 5 6UT Ha KaX /bl IIBET

OIIK-1

Hpouumaﬁme mekcm, eblﬁepume npaeujlibHble eapudrmsl omeema u
sanuwiume apcymenmeal, o6ocuoebma}ou;ue 817160[7 omeemoes.

Kakue ocoOeHHOCTH OTHOCSTCS K BEKTOPHBIM M300paKeHHIM?
1.Macmrabupytorcs 6e3 nuckaxeHuit

2.001a1a10T GOTOPEaTUCTHYHOCTHIO

3.JIerko 3KCHOPTHPYIOTCS B pacTpOBbIit hopMaT

4.00beM naMATH U1 XpaHESHHS. H300paKEHUsI 3aBUCHT OT €T0
pasperueHus

VK-2

Hpouumaﬁme mekcm, eblﬁepume npaeujlbHble eapudarmsl omeema u
sanuwiume apecymenmeal, o6ocuoebma}ou;ue 817160[7 omeemoes.

VkaxuTe ornepannu, KOTopble onpeesicHsl B aUHHOM IPOCTPAHCTBE,
HO HE OIPEJIENICHbI B BEKTOPHOM
1.YMHOXeHHe BEKTOpa Ha CKaJsip

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

4.BplynTaHne BYX TOYEK

OIIK-1

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kaxcooi
nouyuu, OAHHOI 8 1e8OM cmobye, noobepume cOOMEEMCMBEYIOUWYIO
no3UYUIo 8 NPAGOM cmobye.

1. Pactposslit hopmat A.JPEG
rpaduueckux ¢aiinos

2. BekTopHhbiit hopmar B. CDR
rpaduueckux ¢aiinos

3. YuuBepcanbHblit hopmar C PDF
rpaduueckux ¢aiinos

VK-2

Ilpouumaiime mexcm u ycmanosume coomgsemcmsue. K xaxcooi
nouyuu, OAHHOIL 8 1e8OM cmobye, noobepume cOOMEEMCMBEYIOUYIO
Nno3UYUIo 8 NPAGOM cmosbye.

1. AnnutiBHas 1BeToBasi Mofienb | A. HaubOosee yaoOHa 1J1s BEIBO/A
n300paKeHUsI Ha IeyaTh

2. CyOTpaKTiBHas 1IBETOBas B. naubounee xoporuo
Mozienb COTJIaCyeTcs C MOZIEIbIO
BOCIIPHATHUSI [IBETA YETOBEKOM

3. IlepuennoHHas BeTOBas C. Haubonee yno0OHa 1is BEIBOJIA
MOJIeIb n300pakeHusl Ha KpaH

OIIK-1

Hpouumaﬁme mexKkcm u ycmanosume nocneoosamenvHocmo. 3anuwume
coomeemcmeyrowyio nocne008amenbHOCHb 6yl€6 cieea Hanpaeo.

VK-2

Hpouumaﬁme mexKkcm u ycmanosume nocneoosamenvHocmo. 3anuwume
coomeemcmeyrouyio nocie008amenbHOCHb 6yl€6 cieea Hanpaeo.

Kaxne n3 ykazaHHbBIX AEHCTBHUM U B KaKOW MOCIEA0BATEILHOCTH
HE00XO0MMO BBIIOIHUTG JUIS onpeaeneHus no meroay ['ypo

OIIK-1




HMHTEHCHBHOCTH OTpa)keHHOTo cBeTa B Touke (X, Y), Haxo/seiics: B
wiockoct rpaad ABC HeKoTOpoii ONMUroHaIBHOH QUrypsl.

A.Onpenenuts HopMaiy B BepmnHax A, B, C

B.C ucnons3oBannem HopMmaseii B Bepmmnaax A, B, C, paccunrars
HHTEPIIOJIMPOBAHHYIO HOpMaJb B Touke (X, Y).

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

D. C ucnons3oBanreM HopMasei B BepuinHax A, B, C npenenuts
MHTEHCUBHOCTH B Toukax A, B, C coriacHo BEIOpaHHOM Moaenn
OTpa)KeHHs CBETA.

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

HEOOXOANMO BBIMIOJIHUTD HA KAXIOM LIare JUisi pacmepu3ayuu 0Tpe3ka
C MCHONB30BaHNEM anroputMa bpesenxema B oktante 45-90 rpagycos
A.YBenuuuBaeM X Ha €JUHUILY

B.YBennuuBaem y Ha eIUHHILY

C.PaccuunTbiBaeM oIHOKY

D.YmMeHbliiaem i octaBisieM 0e3 U3MEHEHUH y

E.YMeHbIraem wim octaBisieM 0€3 H3MEHEHUH X

F.YBenmnunBaem mim octaBisieM 0e3 U3MEHEHUH X

G.YBenuuuBaeM WK OCTaBJsieM 0e3 U3MEHEHHH Y

15 Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL TIK-4
omeenm.
Kak ompesiensiercs HenuieBas rpaHb B anropurme Pobeprcea?

10

Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHDIIL
omeem.

[aiite onpenenenne 0AHOPOIHBIX KOOPAUHAT TOUKU B IByMEPHOM
NIPOCTPAHCTBE.

OIIK-1

11

Hpouumaﬁme mekcm, 6b16epume i’lpa@uﬂbelﬁ omeem u sanuuiume
apeymenmel, oﬁocnoebma}omue 6bl60p omeemad.

Kakyro kpacky nim KOMOWHAIMIO KPACOK HAHOCUT IIPUHTEP Ha Oelblit
aucT GyMaru, 4To0bl IIPU OCBEIICHHH OEJIBIM CBETOM PHCYHOK
BOCIIpUHHUMAJICS Kak 3enensblid (G)?

1.3enenyto kpacky(G)

2.Cunmomo (B) u kpacuyto (R)

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

4.Ilypnypuyto (M) u xentyo (Y)

5.Hu oy U3 nepeuucieHHbIX

I1IK-4

12

Hpouumaﬁme mekcm, eblﬁepume npaeujlibHble eapudrmsl omeema u
sanuwiume apecymenmeal, oﬁocuoebma}ou;ue 817160[7 omeemoes.

Kakue 0coOEHHOCTH OTHOCSITCSI K BOKCENIBHOM rpaduke
1. Tlo3BonsieT MOJAEINPOBATH BHYTPEHHIOIO CTPYKTYPY 00beKTa

2. Tpebyer Gosbuioro oobemMa namsTi
3. He umeer anmapaTHOi MOJIEPKKH
4

Hu ozHa n3 nepevncieHHbIX 0COOCHHOCTEN HE OTHOCUTCS K
BOKCEJIbHO# rpaduke

I1IK-4

3agaHue KOMOMHHUPOBAHHOIO THIA C BBIOOPOM OJHOIO BEPHOTO OTBETA U3 YETHIPEX
TIPEUIOKEHHBIX 1 0OOCHOBAHHEM BHIOOpA CUMTACTCSl BEPHBIM, €CIIH IPABIIIBHO yKa3zaHa nugpa
U TIPHUBEICHbl KOHKPETHbIE apryMEHTBhI, HCIHOJIb3yeMble INpu BbiOOpe orBera. IlomHoe
COBIIaJICHUE C BEPHBIM OTBETOM OLIEHHBaeTCs | 0anaoM, HEBEPHBIIl OTBET WK €r0 OTCYTCTBUE —
0 6amoB.

3agaHue KOMOMHMPOBAHHOI'O THMA C BHIOOPOM HECKOJBKHUX BAPUAHTOB OTBETA M3
TIPEUIOKECHHBIX W Pa3sBEPHYTHIM OOOCHOBAHHEM BHIOOpA CUMTAETCSI BEPHBIM, €CIIM NPABIIBHO
yKa3zaHbl HUQPBI ¥ IPUBEACHbI KOHKPETHBIC apIyMEHTbI, HCIOIb3YEeMbIe [IPU BBIOOPE OTBETOB.
ITonnoe coBnageHue ¢ BEPHbIM OTBETOM OLIEHUBaeTCs 1 GaioM, €ciau JOMyIieHbl OIMOKH W
OTBET OTCYTCTBYET — 0 OaJLIOoB.

3agaHue 3aKphITOr0 THMIA HA YCTAHOBJIECHHWE COOTBETCTBUSI CUMTAECTCS BEPHBIM, €CIHU
YCTaHOBJICHbl BCE COOTBETCTBHMS (MO3HLMM M3 OAHOrO CTOJOLA BEPHO CONOCTAaBIEHBI C
TO3ULUSIMHU Apyroro ctosdna). [TonHoe coBnageHue ¢ BEpHBIM OTBETOM OLlCHUBaeTcst | GayoM,
HEBEPHBII OTBET HJIH ero oTcyTcTBHE — 0 0aIoB

3agaHue 3aKpLITOrO THIIA HA YCTAQHOBJIEGHHE IOCJIEIOBATEIbHOCTH CUMTACTCSl BEPHBIM,
€CII TIPaBWIBHO yKa3aHa BCS IIOCJENOBATENbHOCTh Iudp. [lomHoe coBmaneHwe ¢ BEpHBIM
OTBETOM OLIeHHBaeTCst 1 6ayuioM, eciu I0MyIieHbl OUOKH WM OTBET OTCYTCTBYET — 0 GasoB.

3amaHue OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBIIAJIACT C JTAJOHHBIM II0 COAEPXKAHUIO U TOJHOTE. [IpaBWIBHBIA OTBET 3a 3aJaHue
olieHHBaeTcs B 3 Oasia, eciii JomyIieHa 0/{Ha olInOKa \ HETOYHOCTh \ OTBET NPABHJIbHBIN, HO HE
TIOJIHBIH - 1 Gam, eciu omymeHo 6osee | ommOKy \ OTBET HENPABWIBHBINA \ OTBET OTCYTCTBYET
— 0 Ganos.

[lepedyeHb TeM KOHTPOJIBHBIX Pa0OT MO IUCUUIUIMHE OOYYaIOLIIMXCS 3a04HOH (HOPMBI
o0y4eHwus, pecTaBieHbl B Tabuuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

13

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi
nosuyuu, OaHHoI 8 1e80M cmonbye, no0bepume cOOMEEMCMBYIOWYIO
nosuyuio 6 npasom cmonbye.

1. JIByxTOueyHas MPOEKIHS A. 1IeHTpaIbHAas MPOESKIHS

2. KaOuneTrHast mpoexius B. xocoyronpHast mpoeKIust

3. OpTrorpaduueckas npoeKIus C. npsIMOYTOJIbHAS IPOEKLIUS

I1IK-4

He npeagycmotpeHo
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Hpotmmaﬁme meKkcm u ycmanosume nociedosamenvHocmn. 3anuwiume
coomeemcmeyrowyro NnOCIe08amenIbHOCHb 6yK6 cjeesa Hanpaeo.

Kakwue u3 YKa3aHHbIX JICICTBUI U B KAKOW MOCIIEIOBATEIIbHOCTH

I1K-4

10.4. Metonuueckue  MaTepHalbl,  ONpENE/SIONIMEe  NPOLENyphl  OLIEHHUBAHUS
MHIMKATOPOB, XapaKTePU3YIOIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, coaepxkaTcs B
JIOKANBHBIX HOpMAaTuUBHBIX akTtax [ YAII, permaMeHTHpYIOIIMX NOPAZOK M HIPOLERypy
HPOBEJICHHS TEKYIIEro KOHTPOJIS YCHEeBAEMOCTH U MPOMEXYTOYHOH aTTeCTalMU 00y4aromuxcs
T'YAIL

11.  Meroauyeckue yka3zaHus il 00y4aroUXCsl 10 OCBOCHHIO AUCLIUILTHHBI




11.1. Meronuueckue ykazaHus [AIs OOy4alOUIMXCS MO OCBOCHHIO JIGKLIHOHHOTO
Marepuaa.

OCHOBHOE Ha3HAYCHHE JICKIMOHHOTO MaTepualia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
r1y0OKOe W SICHOE H3JIOKeHHEe ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOHM JIEKIMH B
paMKax JAMCUHIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCIO MH(OPMALMIO MO TEME, a B OCBOCHHHU
(yHIaMEHTANBHBIX [POOJEM [MCUMIUIMHBL, METOJOB HAy4YHOTO MO3HAHMS, HOBEHIIHX
JOCTHKCHUI Hay4qHOW MbICIU. B yueOHOM mporiecce JeKIus BBINOIHIET METOMOIOIMYECKYHO,
OpraHU3alMOHHYI0 ¥ WHGOPMAUMOHHYIO QyHKUUH. JICKIHs pacKpblBacT MOHITHHHBIN armapar
KOHKPETHOW 001acTi 3HaHUs, €€ MpoOJeMbl, JaeT LEIbHOE MNPEACTABICHHE O AUCLUILIMHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTMMH JUCIUIUIMHAMH.

Ilnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYAIONIMMHECS JIEKIIMOHHOTO MaTepHaa;

— TMOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUI, YPOBCHB
KOTOPBIX OIpPE/IIISIETCS LIEJICBON YCTAaHOBKOW K KaXK/I0H KOHKPETHOH TeMe;

— MOJy4YCHHE OIMbITa TBOPUECKON PabOThl COBMECTHO C MPENOaBaTeieM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KadyecTB, JIOOBH K TMpeaMeTy |
CaMOCTOSITEJILHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJIEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;

— T[OJydYeHHE 3HAHUI O COBPEMEHHOM YpPOBHE DPAa3BHTHS HAyKH M TEXHHKH U O
MPOTHO3€ UX Pa3BUTHs Ha OJMKaMNIINE TOMIBI;

— Hay4HThCSl METOAMYECKH 00pabarhiBaTh MaTepuan (BBLICIATH IJIABHBIC MBICIH U
MOJIOKEHHsSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, IIOBTOPSATH HMX B  Pa3iIM4HBIX
(bopMyIIpoBKax);

— MOJy4YeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOANMBIX TEPMUHOB U MOHSATHH.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCS  JAEMOHCTpauMeil cnaiiioB U
HCIOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuaja IIpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
0COOCHHOCTSX MPUMEHEHHS OTCIbHBIX TEMATHK MO TUCLUILIHHE.

CTpyKTypa mpeaocTaBaCHHUs JEKIHOHHOTO MaTepHaa:

—  V3noxeHHe TEOPETHIESCKHX BOIPOCOB, CBA3aHHBIX C PACCMATPUBAEMOM TEMOIA.
—  OmnucaHue METO/0B, AITOPUTMOB U CIIOCOOOB PEILICHHUs] KOHKPETHBIX 3a/1a4.

—  Paccmotpenue npumepos.

—  O0001eHne U3JI0KEHHOTO MaTepuaa.

—  OtBeThl Ha BO3HUKAIOIINE BOIPOCHI T10 TEME JICKIIUH.

11.2. Meroauueckue ykazaHus Ul OOy4alOIIMXCS IO y4acTHUIO B CEMHHapax (e
npeodycMoOmpeHo yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHusi Uil OOYYaIOLIMXCS 10 MPOXOXKICHHIO MPAKTHYECKUX
3aHATHHU (He npedyCMOmpeHo yuebHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meroauueckue yka3aHusi Uil OOY4YaroOIMXCsS 0 BBIMOJHEHUIO J1abOpaTOPHBIX
pabor.

B xone BbIMONHEHHS 11a0OpaTOpHBIX pabOT OOydYalOmMiics NODKEH YIIyOuTh W
3aKpeNUTh 3HAHUsI, NPAaKTUYECKUE HABBIKH, OBJAJE€Thb COBPEMEHHOW METOIMKOM M TEXHUKOU
SKCIIEPUMEHTAa B COOTBETCTBHM C KBAIN(HUKAMOHHOW XapaKTEPUCTUKONH 00YyYaloIIerocs.
BrimonHenne nabopaTopHbIX pabOT COCTOUT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOH, PacueTHO-
AQHATUTHYECKON YacTe U KOHTPOJIBHBIX MEPONPUSTHIH.

BeimonHeHne 1a00paTOpHBIX PaboT 00y4aromMMCs SBISETCS HEOThEMIIEMOW YacThIO
U3YYCHUSI JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IIIAHOM, M OTHOCHTCS K CpEICTBaMm,
00€eCreunBaIOINM PELICHNE CIISYIOINX OCHOBHBIX 3324 00y4alomerocs:

— IpuoOpeTeHHe HaBBIKOB HCCIEJOBAaHMSA MPOLECCOB, SBICHHA M  OOBEKTOB,
M3y4aeMbIX B PaMKax JaHHOW ITUCIUIIMHBL

— 3aKpeluUleHHe, pa3BUTHE U AETaTU3alus TEOPETHYECKUX 3HAHUH, MOJY4EHHBIX Ha
JIEKIUSX;

— TOJyYyeHHE HOBOH MH(POPMAIMH 110 U3y4aeMOH AUCLMILIHHE;

— npuoOpeTeHNe HAaBBIKOB PAKTUYECKON PEAIN3aLMHU MOTyYeHHBIX 3HAHUIA.

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

o0yuaroliemMycsi ClieqyeT BHUMATeJIbHO O3HAKOMHTBCS C METOAMYECKUMH YKa3aHHSMH IO e
BBINOJIHCHHIO. B COOTBETCTBHH € 3aJaHKHEM O0Y4YarOLIHICS JOJKEH TOATOTOBHTH HEOOXOINMBIC
JaHHbIC, BBIMOJHUTH YKA3aHHYIO MOCJEIOBATEIbHOCTh JEHCTBHH, MONYYUTH TpeOyemble
pe3ynbTaThl, OPOPMHUTH U 3aIIUTUTH OTYET IO J1a00paTOPHOI paboTe.

Crpykrypa u hopma otyera o 1ab0paTOpHOii paboTe

Otuer o nabopaTtopHOW paboTe OKEH BKIOYATh B Ce0S: TUTYJIbHBIH JIHCT,
(OpMYITPOBKY 3aJaHusi, MOAPOOHOE HM3JI0KECHHE TEOPETUYSCKUX IMOJOKECHHH, UCHOJIB3YEMBbIX
MPU  BBINOJHEHUH J1a00paTOpHOM paboThl, OMHCAHWE MNPOLECCAa BBHIIOIHEHHUS J1abOpaTOPHOI
paboThl, MOIy4YCHHBIC PE3YJIbTATHl M KOHKPETHBIC BBIBOABI IO PE3YJIbTATAM BBIIOIHCHHON
paboTBhI, CIIMCOK UCTIONB30BAHHBIX HCTOYHUKOB.

TpeboBanus kK ohopMIECHHIO OTYETA O 1a0OPATOPHOI padoTe

ITo xaxnoi nabopaTopHOW paboTe BBHINOIHIETCS OTAENbHBbIH OTYeT. TuTynabHBIH nuCT
oopmitsieTcss B COOTBETCTBHHU C 00pas3lioM, IpeACTaBIeHHbIM Ha caiite ['YAII (www.guap.ru) B
pasiene HOPMAaTHBHOHM JOKyMEHTalMu IJs yueOHOro mporecca. TekcroBsle M rpaduueckue
Marepuansl O(QOPMILIIOTCS B COOTBETCTBMM C HOPMATHBHBIMH TpeOoBaHmsamu ['VAII
(Www.guap.ru), H3JI0KEHHBIMH B pa3jiene HOPMATUBHOH JOKyMEHTAlMH JUisi y4eOHOro
npouecca.

11.5. Meronuueckue ykazaHusi A OOYYaIOMIMXCS IO IMPOXOXKICHUIO KYpPCOBOTO
TIPOCKTUPOBAHYS/BBIIIOJHEHUSI KYPCOBOH DPabOTHI (He npedycmMompero yueOHblM NIAHOM HO
OaHHOU OuCyunIuHe)

11.6. Meroanueckue ykasaHus Uil 00Y4aIONIMXCS O MPOXOXKICHUIO CAMOCTOSTEIILHON
paboTsI

B Xo0/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThI, 00yJYarOLUIMICS BBIMIONHIECT PaboOTy MO
3aJaHHI0 M MPU METOJMYECKOM PYKOBOACTBE IperojaBaress, HO 0e3 ero HemocpeACTBEHHOIO
y4acTHs.

Jlnst oOyuaromuxcst mo 3a04Hod (opme oOyueHus, caMoCTOsTeNbHas pabdoTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIbHYIO PaboTy.

B mporiecce BBINOMHEHUsI CAMOCTOSTENBHON PadoThl, y oOydaromierocsi popMupyercs
Lenecoo0pa3Hoe MIaHNPOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
M HABBIKH B YCBOCHHH U CHCTEMATH3alMH HPHOOPETaEMBIX 3HAHHI, 00ECIeYHBACT BBHICOKHIA
YPOBEHb YCIIEBAEMOCTH B MEPHOA OOYYCHHs, MOMOraeT MOJYYHTh HABBIKM IOBBIIICHHS
podecCHOHAIBHOTO YPOBHSI.

MeToanyeckuMH — MaTepuaiaMd, — HalpaBiSIOLIMMH  CaMOCTOSTEIBHYHO  paboTy
00YYarOIINXCsI SIBIISIFOTCS:

—  y4eOHO-METOMYECKHU MaTepHal [0 IUCLHILINHE;

Cnucox mem 0151 CAMOCMOAMENbHO20 UYYEHUA:

— IPAaKTHYECKOE MCIIOIb30BaHME IIPe0oOpa3oBaHMil KOOpAMHAT HAa IUIOCKOCTH U B
HPOCTPAHCTBE

— 0COOEHHOCTH NPHMEHEHUsI IPOEKLUH B KOMIBIOTEPHOI rpaduke

— OuKyOUYecKHe IOBEPXHOCTU U UX IPUMEHCHIE B KOMIIBIOTEPHOII rpaduke



— IUIaTOHOBHI TeNIA

— ocHoBbl 3D-rpaduxu

— 0COOEHHOCTH HCIIONB30BAaHUS IPaueCKUX AKETOB UL CO3JaHMA U 00paboTku 3D-
n300pakeHui

11.7. Meroauueckue yKa3aHus A OOYYAIOIIUXCS 0 MNPOXOXKICHUIO TEKYIEero
KOHTPOJISL YCTIEBaEMOCTH.

Texymuii KOHTPOJIb YCHEBAEMOCTH IPEIyCMAaTpUBAcT KOHTPOJb KadecTBa 3HAHHUN
00y4arOIINXCs, OCYLIECTBISIEMOr0 B TEUYCHHUE CEMECTPa C IIEBI0 OLICHUBAHMUS XO/a OCBOCHUS
JIACLUTUTHHEIL.

Texyuii KOHTPOJIb YCINEBAEMOCTH OCYHIECTBISIETCSI C YYETOM CBOEBPEMEHHOCTH,
MOJHOTHI M Ka4eCTBa BBIMOJIHEHHS Ja0OPaTOPHBIX pabOT, COOTBETCTBHUS O(OPMIICHHS OTYETOB
HOpMaTUBHBIM TpeboBanusiM ['YAIL, mpaBWIbHOCTH OTBETOB HA KOHTPOJIBHBIE BOIPOCHI, a
TaKk)Ke aKTHBHOCTH Ha JIEKIIMOHHBIX 3aHITHSX.

Pe3ynpraThl TEKyHmIero KOHTPOJS YCHEBAEMOCTH YYHTBHIBAIOTCA IPU HPOBEACHHU
TIPOMEXYTOYHOH aTTeCTalli¥ HapaBHE C OTBETAMU Ha SK3aMEHALMOHHBIE BOIIPOCHI, MOCKOJIBKY
OTpaXkatoT CHOPMHPOBAHHOCTh MEPEUYHUCIICHHBIX B TaOnuie | KOMIETEHIMH C TOYKH 3PCHUS
MPUOOPETEHHBIX YMEHHI U HABBIKOB.

11.8. Meroauueckue yka3aHusi AJs 00ydYarolUXcsi MO MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTALH.

[Mpomexyrounast  arrecraumst — OOy4alOIMXCS  NPEAYCMaTPUBAECT  OLICHUBAHHE
HNPOMEXYTOUHBIX ¥ OKOHYATEJIbHbIX PE3ylbTaTOB 00y4eHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceOst:

— oKk3aMeH — (opMa OLCHKM 3HAHWH, MOJYYEHHBIX OOYYalOIMMCS B IpoLecce
U3YYCHUS] BCEH JUCLMIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITEJILHOH paboThl, CHOCOOHOCTH
OPUMEHATh MX Uil PEICHHs NPAKTMYECKMX 3ajady. DK3aMeH, KaK IPaBHJIO, NPOBOAUTCS B
MepUoJ] 3K3aMEHAIMOHHOW CECCHM M 3aBEpIIAETCS AaTTECTALMOHHOM OIICHKOW «OTIMYHOY,
«XOPOILIOY», «YIOBJIETBOPUTEILHOY, KHEYIOBICTBOPUTEILHOY.

Kputepun oneHkn ypoBHsi C(OPMHPOBAHHOCTH KOMIICTEHLMH 1O S5-0auibHOM miKaje
TIpeJiCTaBJICHBI B Tabmune 14.

Jlns momydeHust 1onycka K MPOXOXKACHHIO MPOMEKYTOYHOW aTTECTAIMU O0YYarOLHIACs
JOJDKEH BBINOJHUTh, BBUIOXKUTH OTYETHl B JIMYHBIH KAOMHET U YCIEIIHO 3alUTHTh
NpeAyCMOTPEHHbIC paboueil mporpaMMol AWMCHMIUIHHBL JabopaTopHbie paboThl. Jlomyck k
HPOXOXKICHUIO MPOMEXYTOUHOH aTTECTallUM NPEAOCTABISACTCS, €CIM BCE OTYEThl B JIMUHOM
KaOWHEeTEe IPUHSATHI IPEIOaBaTelIeM.

JlucT BHECEHHs U3MEHEHUH B paO0dyt0 IPOrpaMMy AUCLUIIINHbI

Jlata BHECEeHUS
M3MEHCHHUH 1
JIOTIOJIHEHUH.

Tloanuck BHECIIETO
HM3MEHEHHS

ConeprxaHnue U3MEHEHUH U IONOIHEHUH

Jlata u Ne

IPOTOKOJIA
3aceaHus
Kadeapst

Ioxnuce
3aB.
kadeapoii




