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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
«MHpOpMaOHHBIC TEXHOJIOTUM B MEAHAMHIYCTpHU». JUCIMIUIMHA peanusyeTcs Kadempoit
«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
HCCIICNOBAaHUS B IPO(ECCHOHANBHOI AESITEIBHOCTI

[TK-4 «CriocoGeH BBIMOIHATH paOOTHI MO CO3AaHHI0 (MOANGDHUKALINK) U COIPOBOXKACHHUIO
MH(OPMALIMOHHBIX PECYPCOB, CO3/1aBaTh 00BEKThI BU3YalIbHOM HH(OpMALIUI

CopeprkaHue IUCHUIUIMHBI OXBAaTHIBACT KPYT BOIPOCOB, CBSA3aHHBIX C OLU(DPOBKOM,
CO3JaHHEM M PEJAKTUPOBAHHUEM CTAaTHYECKUX M JMHAMHYECKUX MOAENeH OOBEKTOB M CIIEH,
MO3BOJISIIONIMX aHAJIU3UPOBATh U MPOEKTUPOBATH OOBEKTHI BU3YaIbHOW MH(POPMALMU C LEIbIO
HX UCIIOJIb30BAHUS B PA3IMYHBIX 00NACTAX YEIOBEUECKON NEATEIBHOCTH.

[lpenonaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT cliiexyroniue (HOpMbl OpraHU3aLUu
y4eOHOro Impolecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOATENbHAs pab0Ta 00y4aloIErocs.

IporpaMMoil JUCHUILIMHBI TIPELYCMOTPEHBI CIEHYIONIME BHABI KOHTPOJIL: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

O6mras TpyJOEMKOCTh OCBOCHHS JUCIMIUIMHBI COCTAaBIAET 4 3a4CTHBIX CAMHUIBI, 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, Moaenel 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 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; OCHOBBI TPEXMEPHOTO
MH(POPMALIMOHHBIX MOJICTMPOBAHUS 0OBEKTOB

pecypcos, co3naBats | [1K-4.B.1 Bnanets HaBbIKaMu pa3pabOTKH
00BEKThI BU3YAIBHOH | web- U MyJIBTUMEANAHBIX




nHpOpMaIHU HUH(POPMALIMOHHBIX PECYPCOB;
MPOCKTHPOBaHHUs HHTepdeiicoB

2.  Mecto aucuuminHsl B cTpykType OIT

JucuumirHa MOXeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYaOIIUMHUCS
TIpY U3YYEHHUH CIIEIYIOIIUX AUCIUILINH:

— «MaremaTukay,

— «MHbpopmatukay,

— «OCHOBBI NPOrPAMMHUPOBAHUSY.

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

— «OcHOBBI HH(OPMALMOHHBIX TEXHOJIOIHIL.B MEAUAUHYCTPUI,

— «MynbTUMEUIHBIA TPAKTHKYM»,

— «Web-TexHonorum».

— «MogenupoBaHHie TpeXMEpHbIX ClieH 1 BP»

3. OObeM U TPYAOEMKOCTh TUCLUIIIHHbBI
JlarHble 00 0oOmemM oObeMe MUCHUILIMHBI, TPYAOEMKOCTH OTICIBHBIX BHIOB y4EOHOM
paboTHI IO TUCIUITINHE (M pacHpeieIeHHE 3TOH TPYLOEMKOCTH 110 CEMECTPaM) IPEACTABIICHBI B
Tabue 2.

Tabauna 2 — O0beM U TPYL0EMKOCTb AUCLUILINHBI

TpynoemkocTs o
Bupn yue6Hoii paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmeo oucyunIunbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020mo6Ku 11 11
Ayoumopnuie 3auamus, BCETo 4ac. 68 68
B TOM YHCJIE:

nexwmu (JI), (vac) 34 34

npakTuueckue/cemunapckue 3ansatus  (I13),

(1ac)

naboparopasie pabotsl (JIP), (dac) 34 34

KypcoBo#i mpoekT (pabdora) (KII, KP), (1ac)

JK3aMeH, (Jac) 54 54
Camocmoamenwvhasa paboma, Bcero (4ac) 22 22
Buo npomescymounoit ammecmayuu: 3auer,
madpd. 3ager, skzameH (3auer, Judd. 3au, OK3. OK3.
DK3.*%%)

- "
TlpuMmeuanue:  kauauuaTCKuii 9k3aMeH

4. CopeprkaHue TUCIMILTHHBL
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMILUIMHEI 10 pa3JieiaM ! BHIaM 3aHITHH.
Pazzenbl, TeMbl AMCUMIUTHHBI U X TPYAOSMKOCTh MPUBEACHBI B TaOnue 3.

Ta6m/1ua 3— Pa3[[€JII>I, TEMbI JUCHUIIJINHBI, UX TPYAOCMKOCTb

rpadgukn

Pasnen 2. 'eomeTpuyeckue npeodpasoBaHus 8 12 3

Pazzen 3. ba3oBble BLIYHCIAUTEIbHbIE H 6 5

PacTpoBbie AJArOPUTMbI

Pasnen 4. KpuBble H KpUBO/IHHeliHbIC 6 ] 6

MOBEPXHOCTH

Paznen 5. MeToab! yay4lieHusi pacTPOBbIX 4 4 2

u300paskeHUIl

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

[pakTuueckas MOATOTOBKA 3aKIIOYAaeTCs B  HEMOCPEACTBEHHOM  BBINOJHEHHU
0o0y4alolIMMKCS  ONPEJCIICHHBIX  TPYIOBBIX  (DyHKUMiIA,  CBsi3aHHBIX C  Oym;yluei
podecCHOHAIBHOMN e TENbHOCTBIO.

4.2. CopepskaHue pa3JesIoB M TEM JICKIIMOHHBIX 3aHATHH.
CopneprkaHue pa3aeioB U TeM JCKIMOHHbIX 3aHATHI PUBEACHO B TaduIe 4.

Tabnuua 4 — ConeprxaHue pa3esioB H TEM JICKI[HOHHOTO IIMKJIa

HOMep paszaeia HazBanue u CoZCpKaHUEC pa3aeioB U TEM JICKIIMOHHBIX 3aHATHI

OCHOBHBIC MOHITHS KOMIBIOTEpHOIT rpaduku. OnpexneneHue u
3a7aui KOMObIOTepHO# rpaduku. Vcropust pa3Buts u 00J1acTu
MIPUMEHEHHs1 KOMIbIOTEpHOW rpaduku. llBeroBbie Mopenun u
0COOCHHOCTH WX TNPHMEHEHHsS B KOMIBIOTEPHOH Trpaduke.
1 AnauTHBHas, CyOTpakTHUBHAsE W TNEPLENLUUOHHAS  MOJCIH
Meroas! npeacTaBienus rpadudeckoit napopmanuu. Pactposas,
BEKTOpHas U (paKkTaibHas rpaduka

OcHoBHble (opMaThl (GailioB M300pakeHHH, OCOOEHHOCTH HX
[PUMEHEHHSI.

I'eomerpuueckue npeodpazoBaHus
KoopaunatHbiii Meron. CHCTEMbl KOOPIMHAT B KOMITBIOTEPHOU
rpaduke u cBsi3b MeXay HUMH. [IpeoOpa3oBaHne KOOpJHHAT Ha
mwiockocTu. Ad¢uHHbIE NpeoOpa3oBaHMs Ha IUIOCKOCTH U B
npocTpaHcTBe. Buasl mpoextupoBanus. [lapamnensHoe u
MEPCIIEKTHBHOE MIPOSKTUPOBAHUE.

bazoBble BEIMUCINTEIBHBIC U PACTPOBBIC AITOPUTMBI
MacmrabupoBanue B~ OKHE.  AJNTOPUTMBI  OTCCUCHHS.
OCOOEHHOCTH pacTepu3allii NPSIMOW JIMHHA M OKPYXHOCTH.
3amonHeHHe  CIUIOIIHBIX  oOmacrteil. CrTwim — 3alONHEHHS.
TekcTypsl M OCOOEHHOCTH HX IPUMEHEHHMS B TPEXMEPHOU
rpaduke.

Jlexuuu | 113 (C3)| JIP KIT CPC
Pa3zienbl, TEMbI AUCLUATITHHBI (uac) (uac) (uac) (uac) | (uac)
Cemectp 3

KpuBbie 1 KpHBOJIIMHEHHBIE TTOBEPXHOCTH

[IpencraBnenyie KpUBBIX TUHUN U OBepXHOCTeH. MHTEepmomsius
n ee pasHOBUAHOCTH. OCOOEHHOCTHM pA3JIMYHBIX CIUIAHHOBBIX
KpHBBIX. bukyOniueckne moBepXHOCTH U HX OCOOCHHOCTH.

Paznen 1. OcHOBHBIE NOHSITHS KOMIIbIOTEPHOM | 4 | | 6 | | 2

5 Mertoabl yaydlleHus: pacTpOBBIX H300pakeHuUi




Crynen4atsiii 3p(eKT pacTpOBBIX H300paKEHUI U METOJBI €ro
yctpaHeHus.  ApredaxTel, BO3HHKaromue npu  adduHHBIX
peoOpa3oBaHUsIX PACTPOBBIX U300paXKEHUIL, U UX YCTpaHCHHE. 4.6. CamocrosTeinbHas paboTa 00yJaronmxcs

MeTO/bI 1 AITOPUTMbI TPEXMEPHOMN rpaduKi Byl caMOCTOATENIBHOM paboTHI U €€ TPYIOSeMKOCTh IIPUBEICHB! B Tabuuie 7.
Busyammzanust — TPEXMEpHBIX — M300paKeHMH.  AJTOPUTMEI
yldaJdeHus HEBUAUMBIX JIMHMH HWJIM TIOBEPXHOCTEH M HX

6 Tabauna 7 — Bussl caMOCTOSITENIbHON pabOThI U €€ TPYJI0EMKOCTh
ocobeHHOCTH. Moienu oTpakeHus cBeTa. MoJienu MpeoMIICHUs ) Beero, | Cemectp 3
cBeTa. Mozienu OCBENIEHHOCTH U 3aKpallMBaHKs MOBEPXHOCTEH. Buyi camocrostensuoii paGoret uac ’ wac ’
TpaccupoBka Jiyueil B KOMIbIOTEPHOI! rpaduke 1 2 3

H3ydeHne TeopeTHIECKOTro MaTepuana 12 12
nqucuumnasl (TO)
4.3. IlpaxkTtuueckue (CeMHHApPCKHE) 3aHATHSL Kypcosoe npoekruposanue (KII, KP)
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TA0IHILIE 5. PacuerHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
Tabnmua 5 — IIpakTHdyeckye 3aHATUS ¥ HX TPYTOEMKOCTh THoaroToeka K TEKyIIEMY KOHTPOITIO 5 5
3 Hux No yeneBaemoctu (TKY)
Ne | Temsl npakTuueckux | Popmbl npakrthuyeckux | TpynoeMKocTb, |IpakTHYecKoil|pa3nena Jomainee 3amanue (J13)
/1 3aHATHI 3aHATHH (uac) TOJITOTOBKH, | AUCLIAI Konrposnbhbie paboTsl 3a04HnKoB (KP3)
(ac) JIUHEI IToaroroBka K NPOMEXKYTOYHOM 5 5
YyeOHBIM IUIAHOM HE HPESyCMOTPEHO arrecrauun (ITA)
| | Beero: | 22 2
Bcero

5. TlepeueHb yueOHO-METOANYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs O TUCIUILIHHE (MOIYIIIO)
V4eOHO-METOqUIECKHE MaTepUaibl A CaMOCTOSATENbHOH paboThl 00yYaIOUIMXCS YKa3aHbl B

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

ma. 7-11.
Tabnuua 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
U3 Hux Ne 6. IlepeyeHb MMeYaTHBIX U IEKTPOHHBIX YUCOHBIX U3AaHHUI
No HanMeHoBaHMe 1aGopaTOpHBIX PaGoT TpynoemKocTh, | NPaKTHYECKOI | paszerna [epeueHb neyaTHBIX U IEKTPOHHBIX YYEOHBIX U3JAHUN TpHBE/CH B Tabmuie 8.
/i (uac) [IOArOTOBKH, | AMCLHMIT Tabmuna 8— IlepeucHp IeUaTHBIX U SIEKTPOHHBIX YUEOHBIX U3JaHHIT
(uac) JIMHBL Komraectso
Cemecrp 3 9K3EMIUIIPOB B
v HIudp/
1 | MeTonbl MOIEHMPOBAHUS B KOMIIBIOTEPHOI 2 1 Bubnunorpaduueckas ccplika Oubnmoreke
URL anpec
rpaduke (KpOMe MEKTPOHHBIX
2 | UccnenoBanue ppakraibHOH rpaduku 4 1 1 9K3EMIULIPOB)
3 | Adbdunnsie nmpeoOpa3oBaHus Ha MNIOCKOCTH 4 1 2 URL: Huxymun, E. A. KomnerorepHas
4 | Addunnsle npeobpazoBaHUs B IPOCTPAHCTBE 4 2 2 https://e.lanbook.com/book/213038 | rpaduka. Moesnu u ajaropuTmsl :
5 | IlpoextuBHbIE IpeoOpa3oBaHUs 4 2 2 yueGHoe nocobue / E. A.
6 | CraiinoBas kpuBasi be3be 4 1 4 Hukymi. — 2-€ u3L., crep. —
7 | UnTepnonsimonHas kpusas Catmull-Rom 4 1 4 Canr-TlerepGypr : Jamp, 2022,
8 | UccnenoBanue  apredaxkroB  addHHHBIX 4 1 5 708
npeoOpa3oBaHuil —ec
9 | Tpexmeproe monenuposanue B OpenGL 4 2 6 URL: Huxyman, E. A. Kommnbrotepras
Bcero 34 https://e.lanbook.com/book/320786 | rpaduka. OnTuueckas
BU3yalM3auus : yueObHoe nocobue
/ E. A. Hukynun. — CaHKT-
4.5. KypcoBoe npoeKTHpoBaHuUe/ BHIIOIHEHHE KYPCOBOU pabOThI Tetep6ypr : Janp, 2023. — 200
YueOHBIM IUIAaHOM HE IPESYCMOTPEHO c
URL: KommnerotepHnas rpaduxa 8 CAITP




https://e.lanbook.com/book/235676 | : yueOHoe mocobue / A. B.
[Ipuemsiies, B. H. Kpyros, B. A.
Tpesinp, O. A. KopmiakoBa. —
Cankr-IlerepOypr : Jlans, 2022.
— 196 c.

CoctaB  MaTepHaNbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH ISl  OCYILECTBIICHHS
00pa3oBaTebHOTO Ipoliecca 0 AUCIUILINHE, TPEACTaBIICH B Tadauiel2.

Tabmnuua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW 0a3bl

URL: Konecunuenko, H. M.
https://e.lanbook.com/book/192454 | nxeHepHast 1 KOMITbIOTEpHAs
rpaduka: Y4yeoHoe nocodue /
Konecunuenko H.M., Yepusepa
H.H. - Bosnoraa:Uudpa-
Huxenepus, 2021. - 236 c.

Ne HaumeHoBaHHe COCTaBHOM yacTH Homep aynuropuu
/o MaTepUabHO-TEXHMYECKOW 0a3bl (TIpy HEOOXOAUMOCTH)

MynbsTUMeauiiHas JIEKIUOHHAS ayIuTOPHS

2 | BeruncimrensHas 1abopaTopust

004 Hcnons3oBanue METOI0B 5
A 25 peoOpa3oBaHKsi KOOPANUHAT ISt
(hOpMHpOBaHHs PACTPOBBIX
n300pakeHui: yueOHo-
MeToauueckoe mocobdue / A. B.
Arpanosckuii ; C-I16, T'YAII,
2024. - 40 c.

10. OuenouHsble cpecTBa UI IPOBEACHHUS IPOMEKYTOUHOM aTTecTaliu
10.1. CoctaB OLCHOYHBIX CPEACTBIUIA IPOBEICHMS IPOMEKYTOYHOH aTTECTAILNH
00ydJaromuxcs 10 JUCHUIUIMHE NpUBEJIeH B Taduie 13.
Tabnuua 13 — CoctaB OLIEHOYHBIX CPEICTB ISl IPOBEACHUS IPOMEXKYTOYHOM aTTeCTAIIMU

Bun npomexxyToyHOH aTTecTaluu IlepeueHp OLIEHOUHBIX CPEICTB

DK3aMeH CnHcoK BOIPOCOB K dK3aMEHY

7. TlepedeHb dNIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
[epeuens IEKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB HH(OPMALHOHHO-
TENIEKOMMYHUKALMOHHOH ceTh «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JUCLMILIMHBI
TIpuBezieH B Tabumue 9.

10.2. B kauecTBC KpHUTEpPHEB OLCHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIIMH 00y4arolUMuCs IpUMEHseTC 5-0alulbHas IIKala OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpasi mpuBeicHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIONB30BATHCS
100-6anibHas  mKajda  MOJXYJIBHO-DEHTHHIOBOM  CHUCTEMBI ~ YHHUBEpPCUTETa,  IpaBUia
UCIOJb30BaHUA KOTOPOH, YCTAHOBIECHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurepuu oueHKU ypoBHsl cOOPMHUPOBAHHOCTH KOMIIETEHIHI

Or1eHKa KOMITCTeHLIMN

Xapakrepuctrka ch)opMUPOBAHHBIX KOMIIETEHITHA
5-0aJutbHast IIKaa PaKTEP choppy Hi

Tabmuua 9 — IlepeyeHb 9NEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»
URL anpec Hanmenosanue

8. TlepedeHb nH(GOPMALMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp nporpaMMHOTO OOECIICUEHHs, HCIIOJIB3YyEMOTO0 IIPH OCYLIECTBICHUU
00pa30BaTeILHOTO MPOLIECcca MO JUCLMILIHHE.
[epeuenp KCmOIB3yeMOro IPOrpaMMHOro obecrieueHus npeacrasiieH B Tadnuie 10.

Tabnuua 10— Iepeuenp mporpaMMHOro obecrieueHus

— oOyuatonuiics I7yOOKO M BCECTOPOHHE YCBOHMJI IIPOTPAMMHBIN
Marepuai;

— YBEpEHHO, JIOTHYHO, TIOCJICI0BATEIILHO U TPAMOTHO €T0 M3JIaraeT;

— ONMpasCh HAa 3HAHWSA OCHOBHOW M JIONIOJHUTEIBHOW JIUTEpaTypsl,
TECHO NPHBSA3BIBAECT YCBOCHHBIE HAYYHBIC MOJOKCHUS C MPAKTHIECKON
JIeSITEJIFHOCTBIO HAIIPaBIICHNUS;

— yMeJi0 00OCHOBBIBAET U apPTYMEHTHPYET BBIIBUTACMbIE UM HUICH;

— JIeNaeT BBIBOJIBI M 0000IICHNS,

— cBOOOJIHO BJIaJICET CUCTEMOIl CHICMATM3UPOBAHHbBIX TOHATHH.

«OTIIMIHO»
«3a4YTCHO»

Ne i/ HaunmenoBanue

He npenycmorpeno

8.2. [lepeuenn HH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIOIb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEIILHOTO NpoLecca 110 JUCIUILINHE

Ilepeuyenp ucnonb3yeMblx HHOOPMALMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
Tabmuue 11.

Tabnuua 11— IlepeueHp nHGpOPMALMOHHO-CIIPABOYHBIX CHCTEM

— 00y4aroNMiCs TBEPAO YCBOMI MIPOrPAMMHBIN MaTepHal, rpaMOTHO U
[0 CYyLIECTBY H3JlaraeT €ro, ONHpasch Ha 3HAHHA OCHOBHOM
JIMTEPATYPBI;

— He JIONYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH ACSITEIBHOCTHIO
HaIpaBJICHHUS;

— apryMEHTHPYET Hay4HbIe TOJI0KCHUS;

— JIeNaeT BLIBOABI M 0000IIEHN S

— BJIJICET CUCTEMOH CICLHMAIM3UPOBAHHBIX MOHSITHH.

«XOpPOLIO»
«3a4YTCHO»

Ne i/ HaumenoBanue

He npenycmorpeno

9. MatepuansHo-TexHHYeCKas Oa3a

— oOyuaronuiicsi yCBOMJ TOJILKO OCHOBHOHM MpOrpaMMHbBII MaTepual,
110 CYLIECTBY H3JIaraeT €ro, ONMpPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPHI;

— JIOIYCKAeT HEeCYIIECTBEHHbIE OINOKN 1 HETOYHOCTH;

— UCTIBITBHIBACT 3aTPYIHEHHs B NPAKTHYECKOM INPUMEHEHHH 3HAHUN
HaIpaBJICHUS,

— c1ab0 apryMeHTUpPYeT Hay9YHBIE ITOJIOKCHUS,

— 3aTpyaHsiercs: B GOpMYJIHPOBAHUU BBIBOJOB U 0000LICHNIT;

— YaCTUYHO BJIAJICET CUCTEMOH CIICIIMAIN3UPOBAHHBIX TOHATHH.

«YIOBIICTBOPUTEIIBHOM
«3AYTCHO»




Og?g:iniilﬁfuri;ufﬂ XapakTepucTika cOpMUPOBAHHBIX KOMITCTEHIN
— oOyuatonuiicss HE YCBOMJ 3HAYMTENILHON YacTH MPOrpaMMHOIO
Mmarepuana;
— JIONyCKaeT  CYLIECTBEHHbIE  OMMOKM M  HETOYHOCTH  IPU
«HEYIOBJIETBOPHTEIIBHO .
PaccMOTPEHHUH ITPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
(HE SATTCHO» — UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM NIPUMEHEHUH 3HAHUI;
— HE MOXXET apryMEHTHPOBATh HAyYHBIE ITOJIOKCHUS;
— He (OPMYIIHPYET BBIBOJOB U 0000IICHHIA.
10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUS WJIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) 115 9K3aMeHa MpeJcTaBiieHsl B Tabmuie 15.
Tabnuua 15 — Bonpocs! (3a1aun) asst sK3aMeHa
Kon
Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMEHA HEHAKATOPS
1 1IBeToBBIE MOZIENTH I1K-4.3.2
Mertonb! IpecTaBIeHNs rpaduIeckoil HHpopMauu I1K-4.3.2;
I1K-4.B.1
3 dopmatsl H300pakeHHI VK-2.3.3
I1K-4.3.2
I1K-4.B.1
4 CucTeMbl KOOPAUHAT B KOMITBIOTEPHOH rpadiKe U CBSA3b YVK-2.3.3
MEXKAy HUMU T1IK-4.3.2
5 JIBymepHbIe adGUHHBIC Ipe0dpa30BaHUS. OIIK-1.Y.1
VK-2.33
I1K-4.3.2,
I1K-4.B.1
6 OpHOpOAHBIE KOOPIMHATHI T1IK-4.3.2
7 A¢durHBIE TPE0Opa30BaHMs B IPOCTPAHCTBE OIIK-1.V.1
VK-2.33
I1K-4.3.2,
I1K-4.B.1
8 OpToroHanbHbIC IPOEKINH B KOMIIBIOTEPHOII Ipaduke VK-2.33
OIIK-1.V.1
I1K-4.3.2,
I1K-4.B.1
9 IlepcniekTHBHOE IPOEKTUPOBAHUE U €TI0 CBOICTBA YK-2.33
OIIK-1.V.1
I1K-4.3.2,
I1K-4.B.1
10 MaciTabupoBaHue B OKHE. 11K-4.3.2
11 ANTOpUTMBI OTCEUCHHUS. OIIK-1.V.1
11K-4.3.2
12 Oco6GeHHOCTH pacTepu3aluy IPSIMOH JTUHUH. VK-2.3.3
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 3arnosHeHHe CIUIOMHBIX obnacteil. TectT NprHaAIeKHOCTH OIIK-1.V.1
TOYKH MHOTOYTOJIbHUKY 11K-4.3.2
15 Cruub 3anonHenus. OcoOeHHOCTH IPUMEHEHHS Pa3IHYHbIX 11K-4.3.2

CTHJICH.
16 TekcTypbl B TpeXMepHOii rpaduke VK-2.B.3
OIIK-1.V.1
I1K-4.3.2,
I1K-4.B.1
17 IIpencraBnenue KpUBBIX JUHUN 11K-4.3.2
18 Bunel untepnonsiun VYK-2.3.3
YK-2.B.3
OIIK-1.V.1
11K-4.3.2
19 [TapameTpuyeckue CrIaiiHbI 11K-4.3.2,
20 B-cruraiiHbl ¥ MX 0COOEHHOCTH T1K-4.3.2,
21 DyHIAMEHTAJIbHbIE CILIAIHbI 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 I1K-4.B.1
24 AnropuTMBl yAaneHus HeBUAUMBIX JTUHUN win noBepxHoctei | [1K-4.3.2,
U UX 0COOCHHOCTH I1K-4.B.1
25 Mopenu oTpaxeHus CBeTa. VK-2.33
11K-4.3.2
26 Mertobl 3aKpalIuBaHUSL VK-2.3.3
OIIK-1.V.1
11K-4.3.2,
I1K-4.B.1
27 Mopenu npeaoMiIeHus CBeTa [1K-4.3.2
28 TpaccupoBka jty4eil B KOMIBIOTEPHOIT rpaduke 1IK-4.3.2,
I1K-4.B.1
29 Ocob6ennocru ucnons3oBanus OpenGL nis peanusanun VK-2.B3
MIPOCKTUBHBIX MPe0o0pa30BaHKi TPEXMEPHBIX 00BEKTOB I1K-4.B.1
30 Ocobennoctu npumeneHus OpenGL npu TpexmeproM VK-2.B.3
MOJICJIMPOBAHUU O0OBEKTOB T1K-4.B.1
Bomnpocs! (3agaun) st 3adera / aud¢. 3auera npeacTasieHsl B Tabnuie 16.
Ta6umua 16 — Borpocs! (3amaun) s 3aueta / qudd. 3agera
Kon
Ne i/t [Mepeuenp Bonpocos (3anay) st 3adera / qudd. 3auera HEHAKATOPS

YueOHBIM IUIAHOM HE MPEYCMOTPEHO

IlepeyeHp TeM [Jisi KypcOBOTO HPOEKTUPOBAHUS/BBINOIHEHHS KypcOBOW padOThI
npeAcTaBieHsl B Tabuie 17.
Ta6mmma 17 — IlepeyeHs TeM U1 KypCcOBOTO IPOEKTHPOBAHUS/BBIIIOJIIHEHNUS KYpPCOBOH paboThI

No /i1 ITpuMepHSIit epedeHb TeM Ul KypCOBOrO IPOESKTUPOBAHMS/BBIIIOTHEHHS
- KypCOBOi pabOThbI
VueOGHBIM [IaHOM HE NPESyCMOTPEHO
Bonpocsl Ul IpoBefeHMs NPOMEXKYTOYHOM aTTECTAlMM B BHIAEC TECTHPOBAHHA

npeAcTaBieHsl B Tabmuie 18.

Tabnuua 18 — [puMepHsIii epedeHp BOIPOCOB ISl TECTOB

[ Nen/m |

Kox




HHINKATOpa

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

Kakoe nBymeproe addurHOE peodpa3oBaHne HEBO3ZMOXKHO 3aIHCaTh B
BUJIE MAaTPHILBI pa3MepoM 2 X 2

1.MacmrabupoBanue

2.IToBopoTt

3.Ilepenoc

4.0t1paxxkeHue

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

6.Hu o1HO M3 nepeyrciIeHHBIX IBYMEpHbIX ahGUHHBIX npeodpa3oBaHuit
HEBO3MOJKHO 3aIlUCaTh B BUJIE MATPHLIBI 2 X 2

VK-2

IIpouumatime mexcm, 6vibepume nPAsUNbHLLI OMEEM U 3anUUME
apeymenmol, 060CHOBBIBATOUjUE 6bIO0P OMEEmA.
1. B pexume High Color Bergensror o 5 6UT Ha CHHHI U KpacHBII

U 6 OUT HA 3€JICHBIN 1[BET

2. B pexume High Color Beiaenstor no 5 6UT Ha 3eIeHbIN 1

KpacHbIil U 6 OUT Ha CHHUIA [[BET

3. B pexume High Color Beienstor no 5 6UT Ha CHHHI U 3€JICHBIi

U 6 OUT Ha KPaCHBIH IIBET

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

OIIK-1

Hpouumaﬁme mekcm, eblﬁepume npaesujlibHble eapudrmsl omeema u
sanuuiume apcymeHmal, 0606H08bl€a}0u41/l€ 8b160p omeemoes.

Kakue ocoOeHHOCTH OTHOCSTCS K BEKTOPHBIM M300paeHHsIM?
1.Macmrabupyrorcs 6e3 nuckaxeHuit

2.061a1a50T (HOTOPEATUCTHIHOCTEIO

3.JIerko 3KCHOPTHPYIOTCS B pacTpoBbIid hopMaT

4.00beM naMATH U1 XpaHESHHS. H300paKEHUSI 3aBUCHT OT €T0
pasperueHust

VK-2

Hpotmmaﬁme mekcm, ebzﬁepume npasuibHvle sapuanmsl omeema u
sanuuiume apcymeHmal, 0606H08bl@a}0u41/l€ 8b160p omeemoe.

VYkaxure onepanuu, KOTopbi€ OIIPE/ICIICHbI B a(l)(i)I/IHHOM IIPOCTPAHCTBE,

HO HE OIpEJIENIEHbl B BEKTOPHOM
1.YMHOXEHIE BEKTOpA Ha CKaJIsp

2.CroxeHre BEKTOpa ¢ BEKTOPOM
3.CroxeHre TOYKU U BEKTopa

4.BpruutaHue IByX TOYEK

OIIK-1

Ipouumaiime mexcm u ycmanosume coomgemcmsue. K xaxcooi
nozuyuu, OAHHOIL 8 1eOM cmobye, noobepume cOOMEEMCMBYIOUWYIO
no3UYUIo 8 NPAGOM cmobye.

1. Pactposslit hopmat A.JPEG
rpaduyeckux ¢ainon

2. BekTopHhbiit hopmar B. CDR
rpaduueckux ¢aiinos

3. YHuBepcanbHbIi Gopmar C PDF
rpaduyeckux ¢aiinon

VK-2

Ipouumaiime mexcm u ycmanosume coomeemcmsue. K kasxcooi
nouyuu, OAHHOI 8 1e8OM cmobye, noobepume cOOMEEMCMBYIOUYIO

no3uyuio 6 npasom cmozzﬁue.

1. AnauTHBHAS LIBETOBAst MOJCIIb

A. Haubonee ynoOHa ay1s BEIBO/IA
n300pakeHHs Ha 1evYaTh

2. CyOTpaKTuBHas 1IBETOBAs
MOJIeIb

B. Haun6oiee xoporo
COTJIaCYeTCsl C MOZCIBIO
BOCIIPHSTHS LIBETA YETIOBEKOM

3. IlepuernrionHas nBeToBas
MOJIENb

C. Haubonee ynoOHa aJIs BHIBOJA
n300pakeHusl Ha SKpaH

OIIK-1

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

Heob6xoaumo ¢ momorupto appuHHBIX Mpeodpa3oBaHUil Ha MIIOCKOCTH
rpousBecTH NoBOpoT Ha 90 rpagycoB TOYKH ¢ KoopauHatam# (2,1)
BOKPYT TOYKH ¢ KoopauHaTami (3,4). Kakue n3 ykasaHHBIX IeHCTBUN U
B KaKOH MOCJIEI0BATEIbLHOCTH HEOOXOJMMO BBIOIHHUTb.

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)

VK-2

Tpouumaiime mexcm u 3anuwiume pazeepHymuiii 000CHOBAHHbIIL
omeenm.
JlaiiTe onpesielicHIe TEKCTYPbI B TPEXMEpPHO# rpaduke

VK-2

Hpotmmaﬁme meKkcm u ycmanosume nocinedosamenvHocmn. 3anuwiume
coomeemcmeyrowyro NnOCIe0068amMenIbHOCHb 6yK6 cjesa Hanpaeo.

Kakue u3 yka3aHHbIX AefCTBUI U B KaKOM 110C/I€10BaTEIbHOCTH
HEeo0XO0IMMO BBIIOJIHUTG A1 Onpejieienus o Merony I'ypo
HMHTEHCHUBHOCTH OTPa)KEHHOTO cBeTa B Touke (X, Y), Haxonsueiics B
miockocty rpand ABC HekoTopoil onuroHanbHo# GUrypsl.

A.Onpenenuts HopMaH B BepiinHax A, B, C

B.C ucnons3oBanuem HopMmaneii B BepimuHax A, B, C, paccuutath
MHTEPIIOJIUPOBAHHYIO HOpMaJb B Touke (X, Y).

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

MOJECINA OTPAKEHU CBETA.

D. C uctions3oBanuem HopMaseii B Bepmnnax A, B, C npenenmuts
MHTEHCHBHOCTHU B Toukax A, B, C coriacHo BbIOpaHHOW MOIENN

OTpaXXCHU CBCTA.

OIIK-1




E.PaccuntaTh HHTEPHOINPOBAHHYIO HHTCHCHUBHOCTH B Touke (X, Y)

\ Kak ompezensiercst HenuieBas rpadb B aroput™e Podeprca?

10

Ilpouumaiime mexcm u 3anuwiume paseepHymuiii 060CHOBAHHDBIIL
omeem.

Jaiite onpezeneHue OAHOPOIHBIX KOOPUHAT TOUYKH B JIBYMEPHOM
HPOCTPAHCTBE.

OIIK-1

11

Hpouumaﬁme mekcm, eblﬁepume npa@uﬂbelﬁ omeem u sanuuiume
apeymenmeal, OﬁOCHOBblga}OH/{Me 8b160p omeemada.

Kaxkyto kpacky nim KOMOMHAIMIO KPACOK HAHOCHUT NPUHTEP Ha OeJblit
nucT Oymaru, 4ToObl IPH OCBEIIEHUH O€JIbIM CBETOM PHCYHOK
BOCIIpUHHUMAJICS Kak 3eseHbli (G)?

1.3enenyto kpacky(G)

2.Cumnioro (B) n xkpacuyio (R)

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

4 Ilypnypayto (M) u xentyto (Y)

5.Hu oHy M3 nepeurciIeHHbIX

I1IK-4

12

Hpouumaﬁme mekcm, eblﬁepume npaeujlibHble eapudrmsl omeema u
sanuuiume apcymeHmal, 0606H08bl€a}0u41/l€ 8b160p omeemoes.

Kakne 0coOeHHOCTH OTHOCSTCS K BOKCEIbHOW rpaduke
1. Tlo3BosseT MOJAECTMPOBATH BHYTPEHHIOK CTPYKTYPY 00beKTa

2. TpeOyer Gonploro oo6beMa naMsaTu
3. He umeer anmapaTHOi MOJIEPKKH
4

Hu oaHa 13 nepeYnciieHHbIX 0COOCHHOCTE HE OTHOCHTCS K
BOKCEJIbHOU rpaduke

I1IK-4

3ajaHne KOMOMHHUPOBAHHOTO THIA C BBIOOPOM OJHOrO BEPHOTO OTBETA M3 4YETHIPEX
NPEUIOKEHHBIX U 000CHOBAaHWEM BBIOOpPA CUMTAETCS] BEPHBIM, €CJIM MPABUIILHO yKa3aHa nudpa
U TPHUBEICHBl KOHKPETHbIE apryMEHTBhI, HCIHOJIb3yeMble INpu BbiOOpe orBera. IlomHoe
COBIIaJICHUE C BEPHBIM OTBETOM OLICHHBaeTcs | 0aiioM, HEBEpHBIIl OTBET WIIH €r0 OTCYTCTBUE —
0 Gaynos.

3ajaHne KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM HECKOJBKMX BapUaHTOB OTBETa H3
MPE/IOKECHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM BBIOOpA CUUTACTCS BEPHBIM, €CIH MPABHILHO
yKazaHbl LBl ¥ PUBEAEHbI KOHKPETHBIE apIyMEHTbI, HCIOIb3YEeMbIe IIPU BBIOOPE OTBETOB.
TonHoe coBrageHue ¢ BEPHbIM OTBETOM OLICHHBAETCs | GaioM, ey JOMyLIeHbl OIIMOKH U
oTBeT oTCyTCTBYeT — 0 OaLIOoB.

3agaHue 3aKphITOr0 THMIA HA YCTAHOBJIEHHWE COOTBETCTBUSI CUMTACTCS BEPHBIM, €CIU
YCTaHOBJICHBI BCE COOTBETCTBHs (HO3WLMKM M3 OJHOrO CTOJOLA BEPHO CONOCTAaBJICHBI C
HO3ULUAMH Jpyroro crosdua). [TonHoe coBnaneHne ¢ BEpHbIM OTBETOM OLieHHMBaeTcs 1 Oajuiom,
HEBEPHBII OTBET HJIH ero oTcyTcTBHE — 0 0aIoB

3ajaHne 3aKpBITOrO THIA HA YCTAHOBJICHHE IOCIEIOBATEILHOCTH CUUTACTCS BEPHBIM,
€CIM NPaBWIIBHO yKazaHa Bcs IocienoBaTenbHocTh Ludp. IloaHoe coBmaneHue ¢ BepHBIM
OTBETOM OLICHHBAETCsI | GayIoM, eciu JIOIyLICHbI OIIUOKH UM OTBET OTCYTCTBYeT — O GasiioB.

3ajaHie OTKPBITOTO THUIA C Pa3sBEPHYTHIM OTBETOM CUYMTACTCSI BEPHBIM, €CIH OTBET
COBMAJaeT C OTAJOHHBIM IO COAEPXKAHWUIO W NOJHOTE. [IpaBHIbHBIA OTBET 3a 3aJaHue
OLICHUBAETCSI B 3 Gasuia, eClii J0MyLIeHa O/1Ha OIIKHOKa \ HETOYHOCTD \ OTBET NPAaBUIIbHBI, HO HE
noJHbIN - 1 Gamn, eciau gomyuieHo Oojee 1 omOKu \ OTBET HENPABHUJIBHBIN \ OTBET OTCYTCTBYET
— 0 Ganos.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AMUCUUIUIMHE OOYYarOUIMXCs 3a04HOI (OPMBI
00yueHus, IpeICTaBlIeHbl B Tabauue 19.

Tabnuua 19 — [epeyeHb KOHTPOJIBHBIX padoT

Ne /i IlepedeHb KOHTPOJIBHBIX paboOT

13

Ipouumaiime mexcm u ycmanosume coomgemcmsue. K xaxcooi
nozuyuu, OAHHOIL 8 1eOM cmobye, noobepume cOOMEEMCMBYIOUWYIO
no3UYUIo 8 NPAGOM cmobye.

1. JIByxTO4Y€YHas NPOEKLHs A. HeHTpanbHas POEKIUs

2. KabuneTtHas mpoekius B. KocoyronpHast MpoeKIust

3. Oprorpauyeckas INpoeKIys C. npsIMOYToJIbHAs IPOEKIUsL

I1K-4

He npeaycmoTpeno

14

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

Kaxne n3 yka3zaHHBIX AEHCTBHUM U B KaKOU MOCIEA0BATEILHOCTH
HEOOXO0MMO BBIIIOIHUTD Ha KXKIOM IlIare Juis pacmepusayuu OTpe3Ka
¢ HcnoJib30BaHueM anroputma bpezenxema B oktante 45-90 rpagycos
A.YBennunBaeM X Ha eIMHUILY

B.YBennuuBaem y Ha equHHIY

C.PaccuutbiBaeM omuoOKy

D.YMeHbl1aeM ninn octapisieM 0e3 H3MEHEHHH y

E.VYMeHbI1aeM v ocTaBisieM 0€3 H3MEHEHHH X

F.YBenuuuBaeM uin ocTaBisieM 0e3 U3MEHEHHH X

G.YBenmuuBaeM WM OCTaBIsIeM 0e3 H3MEHEHHH Y

I1IK-4

15

Ilpouumatime mexcm u 3anuwiume paseepHymuiti 060CHOBAHHDBIIL
omeen.

I1K-4

10.4. Metonnueckue  MaTepHalbl,  ONpENENSIONIMEe  NPOLEIyphl  OLIEHHUBAHUS
HMHIUKATOPOB, XapaKTepH3yIOIIUX dTanbl (HOPMHUPOBAHHMS KOMIETCHIHMI, colepKarcs B
JIOKaNbHBIX HOpMAaTMBHBIX akTax [ YAII, pernaMeHTHpYIOIIMX HOPSIOK M MHPOLEAypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXXYTOYHOM aTTecTalluy 00yJaromuxcst
T'YAIL

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

11.1. Meroguueckue yka3zaHHs M OOy4aroOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepHana.

OCHOBHOE Ha3HAa4YCHHE JICKIIMOHHOTO Marepuajia — JIOTMYECKH CTPOIHOe, CHCTEeMHOE,
r1y0OKOe W SICHOE H3JIOKeHHEe ydeOHOro marepuana. Ha3HaueHHe COBpPEMEHHOHM JIEKIMH B
paMKax JAMCUHIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCIO MH(MOPMALMIO IO TEME, a B OCBOCHHHU
(yHAaMEHTANBHBIX MPOOJEM JUCLUMIUIMHBL, METOJOB HAy4YHOTO IIO3HAHHUS, HOBEHIINX
JIOCTHXXECHUH HaydHOW MbIcM. B yueOHOM mpomecce JEKIUs BBINOIHACT METOMOJIOIMYECKYIO,
OpTaHM3AIMOHHYI0 U MHPOPMAIMOHHYI0 (YHKIMH. JIEKIus pacKpbIBaeT MOHATHIHHBIA ammapar
KOHKPETHOW 001acT 3HaHUs, €€ MpoOJjeMbl, JaeT LEIbHOEe MNPEACTABICHHE O AWCLUILIMHE,
TTOKA3bIBAET B3aUMOCBSI3b C IPYTHMMHU TUCIUTLIMHAMH.

Ilnanupyembie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIIUMUCS JCKIIMOHHOIO MATEPHATIA;




— TOJYYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AaHHBIX 3HAHMI, YPOBEHb
KOTOPBIX OIpPE/CIISIETCS LIEJICBOM YCTAaHOBKOW K KaXK/I0H KOHKPETHOH TeMe;

—  TIOJIyY€HHE OIbITA TBOPYECKOH pabOThl COBMECTHO C MPENOJABATENIEM;

— pasBuTHE NPO(ECCHOHANBHO-/CNOBBIX  KAayecTB, JIIOOBM K  NpeaMery |
CaMOCTOSITEILHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;

— TOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE Pa3BMTHSI HAyKM M TEXHUKH U O
HPOTHO3€ UX Pa3BUTHUS Ha OJMKaHIINe TObI;

— Hay4HTHCSI METOAMYECKH 00pabarhiBaTh MaTepuan (BBLICIATH IJIaBHBIC MBICIH U
MOJIOXKEHMS, TPUXOJAMTb K KOHKPETHBIM  BBIBOJAM, MOBTOPATH MX B  Pa3IMYHBIX
(bopMyIIpOBKax);

—  IOJyYeHHE TOYHOrO MOHUMAaHHs BCEX HEOOXOIUMbIX TEPMUHOB ¥ MOHSATHI.

JIeKIMOHHBI  MarepHall MOXET CONPOBOXKIATHCSA JAEMOHCTpauMeil cnaiiioB U
HCIMOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuaja IIpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
OCOOEHHOCTSAX MPUMEHEHHS OT/IEIbHBIX TEMATHK [0 JUCLIMILIHHE.

CTpyKTypa npeaocraBiaeH s JSKIIMOHHOTO MaTepuaa:

—  H3nokeHue TEOPETUUECKUX BOIPOCOB, CBA3aHHBIX C PaCCMATPUBAEMOM TEMOH.
—  OnucaHue METOOB, AITOPUTMOB U CIIOCOOOB PEIICHHUS KOHKPETHBIX 3aa4.

—  Paccmotpenue npiuMepos.

—  O0001eHne U3JI0KEHHOTO MaTepuaa.

—  OtBeThl Ha BO3HUKAIOIINE BOIIPOCHI T10 TEME JICKIIUH.

11.2. Meroauueckue ykazaHus Ul OOy4alOIIMXCA IO y4acTHUIO B CEMHHapax (e
npeodycmMoOmpero yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

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

11.4. Meroauueckue ykasaHusi Ui OOYYaroOIMXCsS IO BBIMOJHEHUIO J1abOpaTOPHBIX
pabor.

B xone BbINONHEHHS 11a0OpaTOpHBIX pabOT OOydYaloOmUiics NODKEH YIIyOuTh W
3aKpeNUTh 3HAHUsI, NPAaKTUYECKUE HABBIKH, OBJAJEeTh COBPEMEHHOW METOIMKOM M TEXHUKOU
SKCIIEPUMEHTAa B COOTBETCTBHM C KBAIN(HUKALMOHHOW XapaKTEPUCTUKONH 00YyYaloIIerocs.
BrimonHenne nabopaTopHbIX pabOT COCTOUT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOH, PacueTHO-
AQHAIUTHYECKON YacTe U KOHTPOJIBHBIX MEPONPUSTHIH.

BeimonHeHne 1a00paTOpHBIX PaboT 00y4aromMMCs SBISETCS HEOThEMJIEMOW YacThIO
W3y4CHUS [UCLUIUIMHBI, OIpEAeiIseMod y4eOHBIM IUIAHOM, M OTHOCHTCA K CpPEACTBaM,
00€eCreunBAaIOIMM PELICHNE CIISYIOINX OCHOBHBIX 3a/a4 00y4alomerocs:

— IpuoOpeTeHHe HaBBIKOB HCCIEJOBAaHMSA MPOLECCOB, SBICHMA M  OOBEKTOB,
M3y4aeMbIX B PaMKax JaHHOW JUCIUIIIMHBL

— 3aKpeIUICHUe, Pa3BUTHE M JCTAIM3AlMS TEOPETHUECKMX 3HAHWHM, MOIYYEHHBIX Ha
JIEKIUSX;

— TOJyYyeHHE HOBOH MH(POPMAIMH 110 U3y4aeMOH AUCLMILIHHE;

— IpuoOpeTeHHe HaBBIKOB MPAKTHYECKON pealln3anuy OTy4CHHBIX 3HAaHNH.

3ananue U TpeOOBaHUS K NPOBEICHUIO Ja00paTOPHbBIX paboT

3ananue npexacraeieHo B cucteme LMS. Ilepen mpoBeneHnem 1abopaTtopHOM paboThI
o0ydJaromeMycst ClielyeT BHHUMAaTEIbHO O3HAKOMUTBHCA C METOAMYECKHMH YKa3aHHAMH IO €€
BBITIOJIHEHHIO. B COOTBETCTBHMM C 3a1aHMEM O0YHarOLIMICS NOMDKEH MOArOTOBUTH HEOOXOUMBbIE
JaHHbIE, BBIMOJIHUTH YKA3aHHYIO [OCJIEJOBATEIbHOCTh NEHCTBHH, MHONY4YUTh Tpebyemble
Ppe3ysbTaThl, OPOPMHUTH U 3AIIUTUTH OTUET 110 JTA0OpaTOPHOI padoTe.

Crpykrypa u hopma otyera o 1abopaTopHOii paboTe

Otuer o mnaboparopHOW paboTe HOKEH BKIIOYATh B CE0S: TUTYIBHBIM JIHCT,
(hOpMYIIMPOBKY 3aJaHusl, MOAPOOHOE HM3JI0KEHHE TEOPETUUECKUX IMOJIOXKEHUH, HUCHOJIB3YEeMBbIX
TIpY BBINOJIHEHUM J1a0OpaTOpHON pPabOThI, OMMCAHHUE IPOLECCa BBHINOJIHEHHs JTa0opaTOpHOMI
paboThl, MONy4YCHHBIE PE3YJIbTATHl M KOHKPETHBIC BBIBOABI II0 PE3yJIbTAaTaM BBIIIOJIHEHHON
PaboThI, CIIUCOK UCTIONB30BAHHBIX HCTOYHUKOB.

TpeboBanus k ohopMIICHUIO OTYETA O Ja00paTOPHOU paboTe

Io kaxmoit m1abopaTopHON padoTe BBHIMOJHIETCS OTACIBHBIA OTYeT. TUTYIBHBIH JHCT
ohopmMIIsieTcs B COOTBETCTBHH ¢ 00pa3LioM, pencTaBieHHbIM Ha caiite ['Y ATl (www.guap.ru) B
pasiene HOPMAaTHBHOHM JOKyMEHTalMu IJs yueOHOro mporecca. TekcTtoBele M rpaduueckue
Marepuansl  OQOPMIIIIOTCSI B COOTBETCTBHM C HOpMAaTuUBHbIMH TpebGoBanusmu ['YAIL
(Www.guap.ru), H3JIOKCHHBIMH B pa3Jeie HOPMATUBHOHW [JOKYMEHTAlMH s y4eOHOro
nporecca.

11.5. Meronuueckue ykazaHusi A OOYYaIOMIMXCS IO IMPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBINIOJHEHHSI KypCOBOW pPabOTHl (He npedyCMOmpeHO YUeOHbIM NIAHOM NO
O0anHoOU oucyuniute)

11.6. Meroauueckue yka3aHus Uil 00y4arOLUIMXCs 110 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B Xo0/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThI, 00yJYarOLUIUICS BBIMIONHIET PaboOTy MO
3aJaHHI0 M MIPU METOJMYECKOM PYKOBOACTBE IperojaBaress, HO 0e3 ero HemocpeaACTBEHHOIO
y4acTusl.

Jns oOyuatomuxcst mo 3ao4yHoit (opme 0OyueHHs, caMOCTOsITeNbHas padoTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIbHYIO PaboTy.

B mporiecce BBINOMHEHUsI CAMOCTOSITENBHON paboThl, y oOyuaromierocsi GopMupyercs
1e1eco00pa3Hoe IMIIaHUPOBaHHE PabovYero BpEMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH YMEHHs
M HaBBIKA B YCBOCHHHM M CHCTEMATH3aLMU IPHOOpETaeMbIX 3HAHHUIL, 00ECICUMBACT BBICOKHI
YPOBEHb YCHEBAEMOCTH B MEPHOJ OOy4EHHMS, IOMOraeT IOJYyYUTb HABBIKM IIOBBIICHUS
poecCHOHAIBHOTO YPOBHSI.

MeTonuueCKUMH  MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENbHYIO  padory
00y4aroIINXCs SBISIFOTCS:

—  y4eOHO-METOAMYECKUl MaTepuall 1o JUCLMILIHHE;

Cnucok mem 015 CAMOCMOSIMENLHOL0 U3YYECHUSL:

— MPaKTHYECKOE HCIONb30BaHUE MPeo0pa3oBaHMil KOOPJMHAT Ha IUIOCKOCTH H B
MPOCTPAHCTBE

— 0COOEHHOCTH MPUMEHCHUS MTPOCKIUI B KOMIIBIOTEPHOH rpaduke

— OHMKyOM4YecKHe MOBEPXHOCTH U UX NMPHUMEHEHHE B KOMIIBIOTEPHOIT rpaduke

— IUTAaTOHOBHI T€JIa

— ocHOBHI 3D-rpaduku

— 0COOEHHOCTH MCIIOJIB30BAaHMS IpaIeCKUX IaKEeTOB I co31aHus U 0O0pabdoTku 3D-
HM300paxKeHui

11.2  Meronuveckue yka3aHusi Jisi OOY4YarOIIMXCS IO IPOXOXKICHUIO TEKYILEro
KOHTPOJISL YCTIEBaEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTU IpeIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUH
00yyarouXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LeJbl0 OLICHUBAHUS XOJa OCBOCHUS
JICLUITIMHBL.



Texyuuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS C Y4YETOM CBOEBPEMEHHOCTH,
MOJIHOTHI M Ka4eCTBa BHIOJIHCHUS J1a00paTOPHBIX paboT, COOTBETCTBHSA O(QOPMIICHHS OTYETOB
HOpMaTUBHBIM TpeboBanusiM ['YAIL, npaBWIbHOCTH OTBETOB HA KOHTPOJIBHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JICKIIMOHHBIX 3aHATHAX.

PesynbraThl TeKyllero KOHTPOJS YCIIEBAEMOCTH YUYHMTHIBAIOTCS IIPU HPOBEJEHHU
MIPOMEKYTOYHON aTTeCTallMM HapaBHE C OTBETAMH Ha HK3aMEHALMOHHBIE BOIPOCHI, OCKOJIbKY
OTpakaloT c()OPMHPOBAHHOCTH MEPEUUCICHHBIX B Tabimuie | KOMIETEHLMIl ¢ TOYKH 3pEHUs
MPUOOPETEHHBIX YMEHHI U HABBIKOB.

11.3  Meronuueckue yka3aHus sl 00Y4arOIIUXCs MO MPOXOXKICHUIO MPOMEXKYTOUHOM
aTTeCTallWu.

IMpomexyrounast — arrecraumst — OOy4alOIMXCS  NPEAYCMaTPUBAECT  OLICHUBAHHE
TIPOMEXYTOUHBIX U OKOHYATEIIBHBIX PE3YJIbTaTOB 00y4deHHUs 1o aucuuiuiHe. OHa BKIIOYAaeT B
ceOst:

— oKk3aMeH — (opMa OLCHKM 3HAHWH, MOJY4YEHHBIX OOYYalOIMMCS B IIpoLecce
M3y4eHUs BCEH NUCHUILIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSTEIBHON paboThl, criocoOHOCTH
HOPUMEHATh MX Uil PEIeHHs NPAKTMYECKHX 3a1ady. DK3aMeH, KaK MPaBHIO, MPOBOAUTCS B
MIepUoJ] 3K3aMEHAIMOHHOW CECCHM M 3aBEpIIAETCs AaTTECTAMOHHOM OIICHKOHW «OTIMYHOY,
«XOPOIIOY», KYIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.

Kpurepun oneHkn ypoBHS C(OPMHUPOBAHHOCTH KOMIICTEHIMI IO 5-0aiulbHOM mIKaje
npeACTaBiIeHbI B Tabmuie 14.

Jlns momy4eHust 1omycka K MPOXOXKACHHIO MPOMEKYTOYHOW aTTECTAIMU O0YYarOLHIACs
JOJDKEH BBINOJHUTh, BBUIOXKUTH OTYETHl B JIMYHBIAH KAOMHET U YCIEIIHO 3alUTHTh
NpeAyCMOTPEHHbIC paboueil mporpaMMol AWMCHMIUIHHBL JabopaTopHbie paboThl. Jlomyck k
HPOXOXKICHUIO MPOMEXYTOUHOH aTTECTallUM NPEAOCTABNISACTCS, €CIM BCE OTYEThl B JIMUHOM
KaOMHEeTe IPHHATHI IPENOAaBaTEIIEM.

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




