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AHHOTaIHSA

Juciuminvaa «KommbloTepHas rpaduka» BXOOHT B 00pa30BAaTENbHYIO HPOTPaMMy
BBICIIETO 00pa3oBaHHMS — IIporpaMMmy OaxajaBpuara IO HAIpPaBICHUIO IOATOTOBKH/
cneuuanbHoct 09.03.02 «MHpOpMAILMOHHBIE CHUCTEMBI M TEXHOJOTHH » HAMpPaBICHHOCTH
«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.

[lpenonaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT ciexnyroune (GOopMbl 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
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
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
Neb

1 2 3
Oowan mpyooemKkocmuy OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyueckoii n0020moseKu 2 2
Ayoumopnvie 3anamus, BCETo 4ac. 16 16
B TOM YHCJIE:

nekiwmu (JI), (vac) 8 8

npakTHieckue/ceMunapckue 3ansarus  (I13),

(uac)

naboparopusie padotsl (JIP), (1ac) 8 8

KypcoBoii npoekT (padota) (KII, KP), (1ac)

JK3aMeH, (Jac) 9 9
Camocmoamenvnasa paboma, Bcero (4ac) 119 119
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 1 20

PacTpoBbIe AJITOPUTMBI

Paznen 4. KpuBble H KpuBOJIMHeliHbIE 5 5 39

MOBEPXHOCTH

Pazznen 5. MeToab! yay4lieHusi pacTPOBbIX 1 15

u300paskeHUIl

Paznen 6. MeToabI M AJJTOPUTMBI TPeXMePHOIi 1 3 20

rpaguku

Hroro B cemecTpe: 8 8 119
Hroro 8 0 8 0 119

[pakTuueckas MOATOTOBKA 3aKIIOYAaeTCs B  HEMOCPEACTBEHHOM  BBINOJHEHHU
0o0y4alOlIMMKCS  ONPEJCICHHBIX  TPYIOBBIX  (DYHKLMI,  CBsI3aHHBIX € Oym;yuei
podecCHOHAIBHOMN e TENbHOCTBIO.

4.2. Cogaep:aHue pa3qeyoB U TeM JICKLINOHHBIX 3aHITUH.
CopneprkaHue pa3eioB U TeM JICKIMOHHbIX 3aHATHI NPUBEACHO B TaduIe 4.

Tabnuua 4 — ConeprxkaHue pa3esioB H TEM JIKI[HOHHOTO IIMKJIa

HOMep paszaeiia HazBanue u COoZCpKaHUEC pa3aeioB U TEM JICKIIMOHHBIX 3aHATHI

OCHOBHBIC MOHITHS KOMIBIOTEpHOI rpaduku. OmnpexneneHue u
3a7aui KOMObIOTepHO# rpaduku. Vcropust pa3Buts u 00J1acTu
MIPUMEHEHHs1 KOMIbIOTEpHOW rpaduku. llBeroBbie Momenun u
0COOCHHOCTH WX TPHMEHEHHS B KOMIBIOTEPHOH Trpaduke.
1 AnnuTuBHas, CyOTpakTHBHAas M  HEPLENIUOHHAs  MOJEIn
Merozs! npeacTaBienus rpadudeckoit nadpopmanuu. Pactposas,
BEKTOpHas U (pakTaibHas rpaduka

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

Teomerpryeckue npeodpa3oBaHust
KoopaunatHbiii Meron. CHCTEMbl KOOPIMHAT B KOMITBIOTEPHOU
rpaduke U CBsI3b MKy HUMH. [IpeoOpa3oBaHue KOOpIMHAT Ha
wiockocTu. Ad¢uHHbIE NpeoOpa3oBaHMs Ha IUIOCKOCTH U B
npocTpaHcTBe. Bumsl  npoexrupoBanus. [lapamiensHoe u
MEPCIIEKTHBHOE [IPOSKTUPOBAHUE.

bazoBble BEIMUCINTEIBHBIC U PACTPOBBIC AITOPUTMBI
MacmrabupoBanue B OKHE.  AJNTOPUTMBI  OTCCUCHHS.
OCOOEHHOCTH pacTepu3allii MPSIMOW JIMHHA M OKPYXHOCTH.
3amonHeHHe  CIUIOIIHBIX  oOmacrteil. CrTwim  3alONHEHHS.
TekcTypsl M OCOOEHHOCTM HX IPUMEHEHHMS B TPEXMEPHOU
rpaduxke.

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

rpaguku

KpuBble 1 KpUBOJIMHEHHbBIE TTOBEPXHOCTU

IpencraBnenue KpUBLIX JIMHUI U oBepXHOCTEH. MHTEpronanus
u ee pa3HOBHAHOCTH. OCOOEHHOCTH pa3IMYHBIX CIIAHHOBBIX
KpHBBIX. bukyOuueckue oBepXHOCTU U UX OCOOEHHOCTH.

Pasznen 2. l'eomeTpuyeckue npeodpasoBaHus 2 3 26

5 Mertoabl yaydlleHus: pacTpOBBIX U300pakeHUi




Crynenuatsiit 5Q(eKT pacTpoBbIX U300pAKEHUI U METOIbI €ro . Bceero, | Cemectp 6
y b pactp P Bun camocrosTenbHOM paboThI ’ P O,
yctpaHeHus.  ApredaxTel, BO3HHKaromue npu  adduHHBIX Jac Jac
peoOpa3oBaHUsIX PACTPOBBIX U300paXKEHUIL, U UX YCTpaHCHHE. 1 2 3
MeTo/ibl B aNrOPUTMbI TPEXMEPHOH rpaduKu Usyuenue TeopeTHieckoro Marepuaia 75 75
. mucuumnasl (TO)
Busyanuszanusi  TpEeXMEpPHBIX  H300pakeHUH.  ANTOpPUTMBI
N N KypcoBoe npoektuposanue (KI1, KP)
yloajdeHuss HEBUAUMBIX JIMHUH WJIM IOBEPXHOCTEH M HUX
6 Pacuerno-rpaduueckue 3ananus (PI'3)
ocobeHHOCTH. Moienu oTpakeHus cBeTa. MoJienu MpeoMIICHUs Buinontenue pedepara (P)
cBeTa. MoJienu OCBELIEHHOCTH M 3aKpallMBaHHs MOBEPXHOCTEH. TTOATOTOBKA K TeKyILeMy KOHTPOIIIO 20 20
TpaccupoBka iyueil B KOMIBIOTEPHOIT rpaduke yeneBaemoctu (TKY)
Jomaminee 3amanue (/13)
Kountponbhsie paboTtel 3a0unnkoB (KP3) 4 4
4.3. Ilpaxruyeckue (CEMHHAPCKUE) 3aHATHUS IMoaroroska k MPOMEKYTOUHOM 20 20
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TA0IHILIE 5. arrecrauuu (ITA)
Bcero: 119 119
Tabauna 5 — [IpakTHyecKre 3aHATHSI U UX TPYAOEMKOCTh
N | T o T Wamux | Ne 5. IlepeyeHnb yue6HO-METOAMUECKOTO 0OECIEYEH s
o .
o MBI IIPAKTHYECKHX opmbl npakTHueckux | Tpynoemkocts, |mpakriyeckoii|pasaena SIS CAMOCTOSTEBHOI PAGOTHI OBYHAIONIMXCA M0 MHCIHTITAHE (MO/YITIO)
/i 3aHATHI 3aHITHH (uac) MOATOTOBKH, | MCIIHUII .
(uac) - V4eOHO-METOqMYECKHE MaTepUaibl A CaMOCTOSATENbHOH paboThl 00yYarOIIMXCs yKa3aHbl B

VueGHBIM [IAHOM HE TPEyCMOTPEHO . 7-11.

| B | 6. IlepeyeHb NEYaTHBIX U IEKTPOHHBIX YYEOHBIX W3TaHUN
cero [epeueHpb nMeyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3IaHUI MPHUBE/ICH B Ta0muLe 8.

Tabmuua 8— IlepeucHp IeUaTHBIX M AEKTPOHHBIX YUCOHBIX H3aHUI

4.4. JlaGopaTopHble 3aHATHS Komuyectso
Tembl 7a00paTOPHBIX 3aHATHH M X TPYIOEMKOCTb IPUBEICHBI B TA0IHMIIE 6. Wadpp/ IK3EMILISPOB B
URL apec Bubnuorpadpuueckas ccpuika Ouodmoreke
Tabnuua 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh (KpOMe 3JIEKTPOHHBIX
W3 Hux No 9K3EMIULIPOB)
Ne HauMeHoBaHHE TaGOPaTOPHBIX PaGoT TPyNOEMKOCTD, | IPAKTUYECKOH | paszena URL: Huxynun, E. A. Komnbiorepuas
/i (4ac) MOArOTOBKY, | JMCLUII https://e.lanbook.com/book/213038 | rpaduka. Moaenu 1 anropuTMB! :
(ac) JIMHBI y4ebHoe mocobue / E. A.
Cemectp 6 Hukynun. — 2-e u3n., crep. —
1 | Addunneie npeoOpa3oBaHus B IPOCTPAHCTBE 3 2 Canxr-TlerepGypr : Jlans, 2022.
[IpoekTuBHBIEC PEOOPa30BaHU 2 2 __ 708 c.
3 | Tpexmepnoe monenupoBanue B OpenGL 3 2 6
Beero 3 3 URL: Huxymun, E. A. KomnerorepHas

https://e.lanbook.com/book/320786 | rpacduka. Ontuueckas
BH3yalu3alys : yueOHoe mocodue
/ E. A. Hukynun. — CaHKT-

4.5. KypcoBoe npoekTrpoBaHKe/ BBITOIHEHHE KypCOBOM paboThI Ietep6ypr : Jans, 2023. — 200

YyeOHBIM IUIAHOM HE IPESYCMOTPEHO c.

URL: Kommnerotepnas rpaduxa 8 CAITP
https://e.lanbook.com/book/235676 | : yueOHoe mocobue / A. B.
[Ipuemsiies, B. H. Kpyros, B. A.
Tpesinp, O. A. KopuiakoBa. —
Cankr-IlerepOypr : Jlans, 2022.
—196c.

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Byl caMOCTOATENIBHOM paboTHI U €€ TPYIO0SeMKOCTh IIPUBEICHB! B TabuuIe 7.

Tabauua 7 — Bumsl caMoCcTOsITEbHON PaboThI U €€ TPYJI0EMKOCTh URL: Konecauuenko, H. M.




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

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

MynbTMeanitHAS ICKINOHHAS ayIUTOPHUS

004 Hcnons30Banue METOI0B 5
A 25 peoOpa3oBaHKsl KOOPANUHAT ISt
(opmupoOBaHus pacTPOBBIX
n300paxeHuil: yueOHo-
MeToauueckoe mocodue / A. B.
Arpanosckuii ; C-I16, T'YAII,
2024.-40c.

2 | BoluucnurensHas nadboparopus

10. OuenouHsble cpecTBa UI IPOBEACHHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEIACTBUIL IIPOBEJCHHS IIPOMEXKYTOUHOH aTTecTalnuu
00y4JaroIIuXcs 10 JUCUHUIUIMHE NpUBeIeH B Tadmuie 13.
Tabauna 13 — CocTaB OLIEHOUHBIX CPEJCTB ISl HPOBEAEHHS IPOMEKYTOUHOM aTTecTalluu

Buz npoMexxyToyHOH aTTecTalun [TepeyeHp OLIEHOUHBIX CPEIACTB

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
HH(OPMaIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT
IMepeuenn JIIEKTPOHHBIX obpa3oBaTebHbIX pecypcoB HH(OPMALHOHHO-
TENCKOMMYHUKAMOHHOH ceTi «VIHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JHCLMILIMHBI
npuBesieH B Tabmuie 9.

DK3aMeH CnHcoK BOIPOCOB K IK3aMEHY

Tabmuua 9 — IlepeyeHb 9NEKTPOHHBIX 00pa30BATEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJICKOMMYHUKALMOHHO# ceTn «MHTepHeT»
URL agnpec Hanmenosanue

10.2. B kauecTBe KpHUTEpPHEB OLCHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTEHIIMH O0Y4YaroIMMHUCS MPUMEHSETCS S5-0aibHas IIKaua OLUEHKH CHOPMHUPOBAHHOCTH
KOMIICTCHIINH, KOTOpasi IpuBe/icHa B Tabnuue 14. B TedeHne ceMecTpa MOXKET HCIIOIB30BAThCS
100-0amnpHass  ImMKana — MOAYIBHO-PEHTHHIOBOM ~ CHCTEMBl ~ YHHBEPCHUTETa,  IIPaBHUIIA
UCIIOJIb30BaHUSL KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepun onieHkH ypoBHS CHOPMHUPOBAHHOCTH KOMITETCHIIUI

OreHKa KOMITCTCHLIMN

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp nporpaMMHOTO OOECIICUEHHs, HCIIOIB3YyEMOTO0 IIPH OCYLIECTBICHUU
00pa30BaTeILHOTO MPOLIECcca MO JUCLMILIHHE.
[lepeuens ucnonp3yeMoro NporpaMMHOTo o0ecrieueHus npecrasiieH B Tabnure 10.

Tabauna 10— ITepeueHs nporpaMMHOro obecneueHus

XapakrepucTtrka chOpMUPOBAHHBIX KOMIIETSHITHIA
5-OasutbHast IIKaja PAKTEP chopp

Ne i/ HaunmenoBanue

He npenycmorperno

— obyuatonuiicsi TIIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBbIi
Marepuai;

— YBEPEHHO, JIOTHYHO, ITOCJISIOBATEILHO M TPAMOTHO €r0 H3JIaraer;

— ONHpasCh Ha 3HAHHMSA OCHOBHOW M JIOTIOJHUTEIBHOW JIUTEpaTyphl,
TECHO IPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C HPAKTHYECCKOM
JIeSITEIbHOCTBIO HAMIPABIICHNUS;

— yMeJio 000CHOBBIBAET M aprYMEHTUPYET BBIIBUI'AEMbIC UM HIICH;

— JIeTaeT BBIBOIBI 1 0000IICHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM ClielMaIn3UPOBAHHBIX OHSTHI.

«OTIIMIHO»
«Ba4YTCHO»

8.2. Ilepedyenn HH(OPMAIHOHHO-CIIPABOYHBIX CHCTEM,HUCTIONb3YEMbIX npu
OCYIIECTBIICHUH 00pa30BaTEIILHOTO MpoLecca 110 JUCIUILINHE

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

Tabmuna 11— IlepeueHp HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne /it HaumenoBanue

— 00y4aroNMiCs TBEPAO YCBOMI MIPOrPAMMHBIN MaTepHal, rpaMOTHO U
M0 CYLIECTBY H3JaraeT ero, ONHPasChb Ha 3HAHHS OCHOBHOM
JIUTEPATYPHI;

— He JIONYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBSI3bIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKON IESITENBHOCTHIO
HaIpaBJICHHUS;

— apryMEHTHPYET Hay4HbIe TOJI0KCHUS;

— JIeNaeT BLIBOABI M 0000IIEHN S

— BJIQJICCT CHCTEMOM CIICIUAU3MPOBAHHBIX IOHSITHH.

«XOpPOLIO»
<«Ga4TCHO»

He npenycmorpeno

9. MarepuanbHO-TeXHHUeCKas 6a3a
CocTaB  MaTepHalbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOH [y  OCYLIECTBIECHHS
00pa3oBaTeIpHOrO Npoliecca Mo AUCLUILIMHEE, IPEICTaBIeH B Tabmuiel 2.

Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUYECKOW Oa3bl

— 00y4aIONIMKCS YCBOMI TOJBKO OCHOBHOH IIPOrpaMMHBIH MaTepual,
1O CYLIECTBY M3]1araeT €ro, ONMpasch HAa 3HAHHMSA TOJBLKO OCHOBHOMH
JIMTEPATYPBI;

— JIOIyCKAeT HECYIECTBEHHbIE OINOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPY/JHEHHS B NPAKTUYECKOM INPUMEHEHMH 3HAHMI
HaIpaBJICHUS;

— c11abo apryMeHTUPYET Hay4HbIE TTOT0XKEHHS;

— 3aTpynHseTcs B GOpMyIUPOBAHHUY BEIBOJIOB H 00OOIICHHI;

— YaCTHUYHO BJIAICET CUCTEMOH CIENMATM3UPOBAHHbIX NOHATHH.

«YAOBJICTBOPUTCIIbHO»
«3a4YTCHO»




Or1eHKa KOMITETEHIIN

5-OayuTbHas IIKaja

XapaxTrepucTrKa chpOPMUPOBAHHBIX KOMIIETEHLUH

MaTepHana;

«HCYOBJICTBOPUTCIIbHO»

pacCMOTpEHUUN Hp06J’IeM B KOHKPETHOM HaIlpaBJICHUH;
<«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 Mogjenu npeaoMiIeHus cBeTa 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 CucTeMbl KOOPMHAT B KOMIIBIOTEPHOHI 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 ITepcniekTHBHOE IPOEKTUPOBAHUE U €TI0 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 pacTepu3anny OKPYKHOCTH. YK-2.3.3
OIIK-1.V.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.Y.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, ebzﬁepume 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. AnguTHBHAS 1IBETOBAst MOJICIIb

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
3anuwume apeymenmol, 000CHOBbLEAIOWUE BbIOOP OMBEMO8.
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 kasxcooi 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 Beiaenstor mo 5 6MT Ha CHHUN M KPaCHBIi

¥ 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 nociuedosamenvHocmn. 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 000CHOBAHHbIIL

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 annapatHol NOAIEPKKU

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, €CJIH 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
TIOJIHBIH - 1 Gam, eciu nomymeHo 6osee | ommOKY \ OTBET HENPABWIBHBINA \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AMUCUUILUIMHE OOYYarOUIMXCs 3a04HOI (OpMBI
o0y4eHwus, peacTaBieHbl B Tabuuie 19.

Tabnuua 19 — [epeyeHb KOHTPOJIBHBIX padoT

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

Ne /i IlepedeHb KOHTPOJIBHBIX paboOT

1 CruaiiHoBasi kpuBas besbe

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’8 ciiesa Hanpaeo.

Kakne n3 ykazaHHBIX IeHCTBHI U B KaKOH MOCIIEIOBATEILHOCTH
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 eIUHHILY

C.PaccunTtbiBaeM oIHOKY

D.YMeHbl1aeM ninn octapisieM 0e3 H3MEHEHHH 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 anmropurme Pobeprca?

3ajaHne KOMOMHHUPOBAHHOTO THINA C BBIOOPOM OJHOrO BEPHOTO OTBETA M3 4YETHIPEX
MPE/UIOKEHHBIX 1 000CHOBaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CIIH MPABWIBHO yKa3aHa mudpa
W TPUBEICHBI KOHKPETHbIE ApryMEHTBI, HCIOJb3yeMble Tpu BbiOOpe otBera. IlosHoe
COBIIaJICHUE C BEPHBIM OTBETOM OLICHHBaeTcs | OajioM, HEBEPHBIIl OTBET WIIH €r0 OTCYTCTBUE —
0 GayIoB.

3agaHre KOMOMHMPOBAHHOI'O THMA C BHIOOPOM HECKOJBKHX BAPHAHTOB OTBETA W3
MPE/UIOKECHHBIX M Pa3BEPHYTHIM O0OCHOBAHHEM BBHIOOpA CUMTACTCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl APl ¥ PUBEAEHBI KOHKPETHBIC APIyMEHTBI, HCIOIB3YEeMbIE MIPH BbIOOPE OTBETOB.

10.4. Meroauueckue  Marepualbl,  ONpPEACIAIOMNE  HPOLEAYpPHl  OLEHWBAHHS
MHIMKaTOPOB, XapaKTepPU3YIOIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, coaepxatcs B
JIOKAIBHBIX HOpMAaTuBHBIX akTtax [ YAII, permaMeHTHpYIOIIMX NOPAIOK M  HIPOLERypy
NPOBEJICHHS TEKYIIEro KOHTPOJIS YCHEeBAEMOCTH U MPOMEXYTOYHOH aTTeCTalMU 00y4alomuxcs
T'YAIL

11.  Meroauyeckue yka3zaHus Ui 00y4aroIUXCsl 10 OCBOCHHIO AUCHUILTHHBI

11.1. Meroauueckne yka3aHus I8 OOy4alOmIMXCS II0 OCBOEHHIO JIEKIHOHHOTO
Mmarepuana.

OCHOBHOE Ha3HAa4YCHUE JICKIIMOHHOTO Marepuajia — JIOTUYECKH CTPOIHOE, CHCTEMHOE,
nIyOOKOoe W SICHOE W3JIOKeHHE ydeOHoro marepuana. HasHaueHWe COBpPEMEHHOH JICKIMH B
paMKax AMCLUMIUIMHBI HE B TOM, YTOOBI MOJY4YHUTb BCIO MH(OPMALMIO MO TEME, a B OCBOCHHHU
(yHIaMEHTANbHBIX [POOJEM JMCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHX
JOCTHIKEHUH Hay4HOW MbIciU. B yueOHOM mporecce JeKIHUs BBIIOIHAST METOAOJOTHYECKYIO,
OPraHU3alMOHHYI0 U UHYOPMALMOHHYIO QyHKUMH. JIeKIus packpblBaeT MOHATHUHHBINA anmnapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ IpOoOJIeMBl, JaeT LENbHOE IPEACTAaBICHUE O IUCIUILINHE,
MOKa3bIBAa€T B3aUMOCBSA3b C IPYTMMH JUCIUIIIMHAMHU.

[Inanupyemble pe3yabTaThl IPU OCBOSHUU 00YYaIONIMMICS JICKIIMOHHOTO MaTepHaia;

— TMOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINPEEIISIETCS IIENIEBOM YCTAHOBKOM K KaXKJJ0H KOHKPETHOH TeMe;

—  TIOJIyY€HHE ONbITA TBOPYECKOH pabOThl COBMECTHO C IPEMNOJABATENIEM;

— pasBuTHE NPO(ECCHOHANBHO-JCNOBBIX  KAayecTB, JIIOOBM K  IpeaMery |
CaMOCTOSITEIIFHOTO TBOPYECKOTO MBIIIUICHHUSI.

— IOsBJIEHHE HEOOXOIMMOTro HHTepeca, HEOOXOANMOro Il CaMOCTOSITEIILHOM PadoThI;

— IMOJy4eHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKM M TEXHUKH H O
MIPOTHO3€ MX Pa3BUTHA Ha OJIDKaWIINe TOMBI;




— HAYYHThCS METOAMYECKH 00pabarhiBaTh Marepuan (BbIACSATH TNIABHBIC MBICIH U
MOJIOXKCHHS, TMPHUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HUX B  Pa3IdYHBIX
(hopMyITHpPOBKaXx);

—  IMOJyYeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOJUMbIX TEPMUHOB U HOHSITHIA.

JlekuoHHBIE  MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAlel ClaigoB U
HCIOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuaja IpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHK 10 JUCLUIUINHE.

CTpyKTypa mpeaocTaBaCHHUs JEKIIHOHHOTO MaTepraa:

—  V3noxeHHe TEOPETHIESCKUX BOIPOCOB, CBA3aHHBIX C PACCMATPUBAEMOM TEMOIA.
—  OmnucaHue METOJIOB, AITOPUTMOB U CIIOCOOOB PEIICHHS KOHKPETHBIX 3aj1a4.

—  Paccmorpenne nmpumepos.

—  O0001eHne U3JI0KEHHOTO MaTepuaa.

—  OtBeThl Ha BO3HUKAIOIINE BOIPOCHI T10 TEME JICKIIUH.

11.2. Meroauueckue ykazaHus Ul OOy4alOIIMXCS IO y4acTUIO B CEMHHapax (e
npeodycmMoOmpero yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHusi Uil OOYYaIOLIMXCS 10 MPOXOXKICHHIO MPAKTHYECKUX
3aHATHU (He npe0ycCMOmpeHo yuebHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Meropuueckue yka3aHus Uil OOydaroIMXCsl 110 BBIIOJHEHHIO J1abOpaTOPHBIX
pabor

B xozme BBINONHEHHs JIAOOPATOPHBIX pabOT OOydaromuiics JOJDKCH YIUIYyOHTh U
3aKpPEIHUTh 3HAHWS, IPAKTUYCCKHE HABBIKU, OBJIAJIETH COBPEMCHHOW METOIMKOH M TEXHUKOU
9KCHEPUMEHTAa B COOTBEICTBHUM C KBAIU(UKAIMOHHOM XapaKTEPHCTHKON 0OYdalomerocs.
BeinonHenue 1a00paTopHbIX padOT COCTOUT M3 IKCIEPHUMEHTAIbHO-NPAKTHYECKOH, pacuyeTHO-
AQHATUTHYECKON YacTe U KOHTPOJIBHBIX MEPOIPUSTHIH.

BrimonHeHue 1ab0paTOpHBIX PabOT OOYHAIOIMMCS SBISCTCS HEOTHEMIEMOH YacThIO
U3YYCHUS] JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00€eCreunBAaIOINM PELICHNE CIISYIOIINX OCHOBHBIX 3324 00y4alomerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEJOBAHHMS IPOLIECCOB, SBICHHH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM AUCLUIUINHBI;

— 3aKpCIUICHHE, PAa3BHTHC M JETAIH3AlUs TCOPETUYCCKHX 3HAHWM, MONYYEHHBIX Ha
JEKIUSX;

— TOJyYyeHHE HOBOH MH(POPMAIMH 110 U3y4aeMOH AUCLMILIHHE;

— mpuoOpeTeHHe HaBBIKOB CAMOCTOSTENILHOM PabOThI C MPOrpaMMHBIM 00ECIICYCHUEM.

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

o0yuaroliemMycsi ClieyeT BHUMATeJIbHO O3HAKOMHTBCS C METOAMYECKUMH YKa3aHHSMH IO e
BBINOJIHCHHIO. B COOTBETCTBHH C 3aJaHHEM 00YYarOLIHICS JOJKEH TOATOTOBHTH HEOOXOINMBIC
JaHHbIC, BBIMOJHUTH YKA3aHHYIO MOCJEJOBATEIbHOCTh JEHCTBHH, MONY4YUTH TpeOyemble
pe3ynbTaThl, OPOPMHUTH U 3aIIUTUTH OTYET IO J1a00paTOPHOI paboTe.

Crpykrypa u hopma otyera o 1a00paTOpHOii paboTe

Otuer o nabopaTtopHOW paboTe OKEH BKIOYATh B Ce0S: TUTYJIbHBIH JIHCT,
(bopMyTHPOBKY 3aJaHMs, MOAPOOHOE H3TOKEHHE TEOPETUYECKHX MOTOKCHHMU, HCIIOTB3YEMbIX
MPU  BBINOJHEHUH J1a00paTOpHOM paboThI, OMHCAHWE MNPOLECCAa BBHIIOIHEHHUS J1abOpaTOPHOI
paboThl, MOIy4YCHHBIC PE3YIbTATHl M KOHKPETHBIC BBIBOABI IO PE3YJIbTATAM BBHIIOIHCHHON
paboTBhI, CIIMCOK UCTIONB30BAHHBIX HCTOYHUKOB.

TpeboBanus k oopmIIeHHIO O0TYETA 0 JIabopaTOpHOU padoTte

ITo xaxnoi nabopaTopHOW paboTe BBHINOIHSETCS OTAENbHBIA OTYeT. TuTynabHBIH nuCT
ohopMIIIeTCS B COOTBETCTBHU C 00pa3LoM, IPEACTaBICHHBIM Ha caiite ['YAII (Www.guap.ru) B
paszienie HOpPMATUBHOM IOKyMEHTallMu A ydeOHoro mporecca. TexcToBele M rpaduueckue
Marepuansl  OQOPMIIAIOTCS B COOTBETCTBMM C HOpPMAaTuBHbIMM TpeOoBanusamu ['YAII
(Www.guap.ru), U3J05KEHHbIMH B pa3jieie HOPMaTHBHOMN JOKYMEHTALUM Ul y4eOHOTo mpoiecca

11.5. Meroanueckue ykasaHus Ui OOyYaIOIIMXCSA [0 TNPOXOXKACHUIO KypcOBOIO
MIPOCKTUPOBAHMS/BBINIOJHEHHSI KypCOBOW pPabOTHl (He npedyCMOMpeHO Y4eOHbIM NIAHOM NO
OaHHOU OucyuniuHe)

11.6. Meroauueckue yka3aHus Uil 00y4aroLUIMXCs 10 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B xo/ie BBINOJHEHUS CAaMOCTOATEIBHON pabOThl, 00YYarOIIUIiCs BBINOIHICT PaboTy IO
3aJaHMIO M NIPU METOIMYECKOM PYKOBOACTBE IpenojaBarels, HO 0€3 ero HenocpeACTBEHHOIo
y4acTusl.

Jlnst oOy4aromuxcsi mo 3a04Hoi (hopMe 00ydeHHs, CAaMOCTOsITEeIbHAsi paboTa BKIIOYACT B
ce0st KOHTPOJIbHYIO paboTy.

B mporecce BBINOMHEHUS! CaMOCTOSTENBHON paboThl, y obydaromierocs (GpopMupyercs
1es1eco00pa3Hoe MIIaHUPOBaHHE PaboYero BpEMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH YMEHHs
U HaBBIKM B YCBOGHMM M CHCTEMATH3allMH MPUOOPETaeMbIX 3HAHUH, 00ECHeYMBAET BBICOKUM
YPOBEHb YCHEBaCMOCTH B MEPHOJ OOyYEHHS, [OMOraeT IOJYyYHTh HABBIKHA ITOBBIIICHUS
podeCcCHOHANIBEHOTO YPOBHSI.

MeTonuYeCKUMH ~ MaTepUalaMH,  HANpaBISIOIMMH  CaMOCTOSTENIbHYIO — padory
00Y4arOLINXCsI SIBIISIFOTCS:

—  y4eOHO-METOAMYECKUil MaTepuall 1o TUCLMILIHHE;

—  METOIMYECKHE YKa3aHHMS 10 BBINOJIHEHHIO KOHTPOJIbHOH padoThI

3amanue ¥ TpeOOBAHMUS K BBINOJHEHUIO KOHTPOJIbHOM PabOTHI
BapuaHT 3afaHus 10 KOHTPOJIbHO# paboTe 0Oy4aroLMics MOJy4aeT B COOTBETCTBUH C

HOMEpPOM B CIIHICKE TpyIIbl. B cOOTBETCTBHN ¢ 3a/iaHNeM 00Y4YaIOIIUICs TODKEH TTOATOTOBHUTH
HeoOXOAUMbIE JlaHHbIE, BBINOJHUTH YKA3aHHYIO IOCIJEIO0BATEIbHOCTh JEHCTBUH, MONYYHUTD
TpeOyeMbIe pe3yabTaThl, 0DOPMHUTH OTUYET B COOTBETCTBHHU C TPEOOBAHUSMHU K HEMY.
Crpykrypa u hopma oTdera 0o KOHTPOIBHOW paboTe
OTyer 1O KOHTPOJBbHOW paboTe MOJDKEH BKIKOYaTh B CeOs: TUTYNBHBIA JIHCT,
(OpMYITPOBKY 3aaHHsl, TCOPETUUECCKHIE TTOJI0KCHUSI, HCIIOIb3YEMbIC IIPH BBIIOJIHSHUH PAaOOTHI,
OIMCaHUE MPOLIECCa BBINOIHEHUSI PA0OTHI, MOTyYESHHbIE PE3yJIbTaThl U KOHKPETHBIE BBIBOJBI 110
pe3yJIbTaTaM BBINOJIHEHHOH paboThI, CIIHCOK HCIOJIb30BAHHBIX HCTOYHHUKOB.
TpeboBanus Kk 0hOPMIICHHIO OTYETA [0 KOHTPOILHOM paboTe
ITo KOHTpONBHOW paboTe BBIMONHAETCS OTYeT. TUTYIbHBIA JUCT odopmisercs B
COOTBETCTBHU ¢ 00pasuoM, NpeicTaBieHHbIM Ha caiite ['YAIl (www.guap.ru) B pasnuene
HOPMATHBHOH JNOKyMEHTalMu Ui y4eOHoro nporuecca. TekcToBble U rpaduyecKkie MaTepualbl
0o(OpMIISIOTCSL B COOTBETCTBMU C HOpMaTHBHBIMH TpeboBanusamu ['YAIl (www.guap.ru),
M3JI0)KEHHBIMH B pa3/ieiie HOPMAaTHBHOM JOKYMEHTALUH JUTsl y4eOHOro mporecca.

Cnucox mem 0151 CAMOCMOAMENLHO20 U3YUEHUL:

—  aJMTHBHAasi, CyOTPAKTUBHAs U MEPLENINOHHAs [BETOBbIE MOACIH

— 0COOEHHOCTH NPHMEHEHHUS PaCTPOBOU, BEKTOPHOH U (ppaKTaIbHOM rpaduku

— ocHoBHbIE GopMaThl (PailinoB H300pakeHUil, 0COOCHHOCTH UX HIPUMEHCHUS

— addunHbIe IPE0oOpPazOBaHUL

— MPaKTHYECKOe MCIOIb30BaHHE MPeoOpa3soBaHMH KOOPAMHAT Ha IUIOCKOCTH U B
HPOCTPAHCTBE



—  0COOEHHOCTH NMPUMEHEHHS MPOCKIIUI B KOMIBIOTEPHOH rpaduke

— QJITOPUTMBI OTCEYCHHS M X IIPHUMECHEHHUE

—  pacrepu3anys OKPYy)KHOCTH

—  CTHWJIM 3aIIOJIHEHUs CIUIOLIHBIX O0nacTeit

— TEKCTYpbI B KOMITBIOTEPHOH rpaduke

—  CcIUlaiiHBI

— OukyOWuecKue MOBEPXHOCTH U MX IIPUMEHEHHE B KOMIIBIOTEPHOI Tpaduke

— QITOpPUTMBI PAcCEHMBAHUS OMIMOOK W MX IPUMEHEHHE IS YIY4IICHHS PaCTPOBBIX
HM300paxKeHui

— IUIAaTOHOBBI TeJA

—  MOJIeNIH OTPaXKEHUs CBETa

—  MOJIeNH TIPEIOMIICHUSI CBETA

— MOJIeNIH OCBELICHHOCTH U 3aKpaIllBaHUs TOBEPXHOCTEH.

— ocHOBHI 3D-rpaduku

— HCMOJIb30BaHHMs TrpaUyYecKuX IMAKeTOB [Uisi Co3JAaHus u  oOpabotku 3D -
HM300paxKeHui

11.7. Meroguueckne ykazaHHs JUIS OOYYalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTU MpeIyCMaTPUBACT KOHTPOJIb KauecTBa 3HAHUH
00y4aroMnXCs, OCYHIECTBISIEMOr0 B TEUCHHE CEMECTPA C IIEbI0 OICHUBAHUS XOJa OCBOCHUS
JHMCLUTIIMHBI.

Texymuii KOHTPOJIb AWCHMIUIMHBI OCYIIECTBIIETCS C Y4E€TOM CBOEBPEMEHHOCTH,
MOJIHOTHI M KAueCTBa BBIMOJHEHHUS JIAOOPATOPHBIX PabOT, COOTBETCTBHSL O(OPMIICHUS OTYETOB
HOpMaTHBHBIM TpeboBanusM 'Y AT, mpaBUIBHOCTH CIETaHHBIX BBIBOJIOB, a TAK)KE aKTUBHOCTH
HAa JICKIIMOHHBIX 3aHATHUSIX.

PesynbraThl TEKyLIero KOHTPOJS YCIIEBAEMOCTH YYMTHIBAIOTCS IPU TPOBEICHUU
HPOMEXYTOYHOM aTTeCTallid HapaBHE C OTBETAMM Ha DK3aMEHALIMOHHbIE BOIPOCHI, MOCKOIBKY
OTPaXaloT CHOPMHPOBAHHOCTh IEPEUNUCIICHHBIX B TaOmMIe | KOMIIETCHIMH C TOYKH 3PEHUS
NPHOOPETEHHBIX YMEHHUI U HABBIKOB.

11.8. Meroauueckue ykazaHHs JUI1 OOy4aroIIMXCs 10 IPOXOXKICHUIO HMPOMEKYTOYHOH
aTTEeCTAIlMH.

[Ipomexyrounas  arrecranuss  OOydYarOIMXCs  NPEAYCMAaTpPHBAaeT  OLICHWBAHHE
TIPOMEXYTOUHBIX U OKOHYATEIIBHBIX PE3YJIbTaTOB 00y4eHHUs 1o aucuuiuiae. OHa BKIIOYaeT B
cebst:

— oKk3aMeH — (GopMa OLCHKH 3HAHUH, MONYYECHHBIX OOYYaIOIIMMCS B Ipolecce
WM3y4eHUs BCEH NUCHUILIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSTEIIbHON paboThl, criocoOHOCTH
NPUMEHATh MX JUIS PEIICHUS INPAKTUYECKHX 3ajad. DK3aMeH, KakK IPaBWIIO, NPOBOAUTCA B
MEPUOJ DK3aMEHAI[MOHHOM CECCHM M 3aBEpILIAEeTCs AaTTECTAMOHHOW OICHKOH «OTJIMIHOY,
«XOPOIIOY», KYIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.

Kpurtepun oueHkn ypoBHS c(HOPMHUPOBAHHOCTH KOMIICTCHIMH MO S5-OainbHOM IiKaje
npeACTaBieHbI B Tabmuie 14.

Jls monmy4eHust 1omycKka K MPOXOXKACHHIO IIPOMEKYTOYHON aTTECTAlMU O0yJarolTHHCs
JIOJDKEH BBITIOIHUTH KOHTPOJIBHYIO U J1a0OpaTOpHBIC PAa0OTHI, BBUIOKHTH OTYETHl B JIMYHBIN
KaOMHET, a TaKKe YCIICIIHO 3allUTHTh IPEIyCMOTPEHHBbIE paboueil mporpaMMON JUCIUIIINHBI
naboparopaele  paboThl.  Jlomyck K = NPOXOXKICHUIO  IPOMEXYTOYHOHW  aTTeCTaIuu
MPEAOCTABIISICTCS], €CIIH BCE OTUETHI B IMYHOM KaOMHETE MPUHSATHI IIPEIOJaBaTeIeM.

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




