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[lepedens mmaHUPyEMBIX PE3yIbTATOB O0YUIESHHS MO JUCIUILTHHE (MOYITI0), COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTaTaMi OCBOEHHS 00pa30BaTeFHON MPOTPaMMBI

MecTo JUCHUIUTMHEBI B CTPYKTYpe OCHOBHOU NpodeccroHanbHO 00pa30BaTebHOM MPOTrpaMMBbI
BBICIIIETO 00Pa30BaHUs

CtpykTypa U cofep:kaHue AUCHUTIIMHBI

Bupl yue6HO# paboThl U TPYA0EMKOCTH (10 hopmam 0OydeHUs)

Ounas dopma o0yueHus

TemaTudeckuii m1aH U3y4eHUs AUCITUIUTHHBI (110 popMamM 00yUueHUs)

Ounas dopma oOyueHus

Coneprxanue TUCIUILIAHBI

Temarnka ceMUHAPCKUX/TIPAKTHUECKUX U JTA00PATOPHBIX 3aHATHN
Y4eOHo-MeToanYecKoe U HH(HOpMAIHOHHOE 00ecIieueHHe

OcHoBHas 1UTEpaTypa

JlononHuTEeNbHAS IUTEPATYpA

DNeKTpOHHbIE 00pa30BaTENIbHBIE PECYPCHI

JInneH3nOHHOE U CBOOOHO pacpOCTpaHsIEMOe IPOrpaMMHOE oOecrieueHIe
CoBpemeHHbIe podecCHOHaTbHBIC 0a3bl JAHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI
MarepuanbHO-TEXHHUECKOE 00ecTIeYeHHe

MeToaudeckne peKOMeHIaluu

MeTtoauyeckue peKoOMEeHIaluu AJis IPEroAaBaTes o OpraHu3aul 00ydeHus
MeTtoauyeckue yka3aHus sl 00y4YarouXcs 0 OCBOCHUIO TUCITUTUIMHBI

CpencTtBa agantanuy MpenogaBaHusl TUCIUIUIMHBI K TOTPEOHOCTSIM 00YyJaroIINXCsl MHBAIHUIOB
Y JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS

@DOHJI OLICHOYHBIX CPEJICTB

MeTo/161 KOHTPOJISL M OLIEHUBAHUS PE3YIbTATOB O0YUEHHS

[Ikana 1 KpUTEPHH OLICHUBAHUS PE3YIHTATOB OOYUCHHUS

OueHOYHbIE CPENICTBA

Texymuii KOHTPOIL HA TA00PATOPHBIX 3AHATHIX

[IpomexyTounas arrectarnus (IK3aMeH )



1 TlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHsl MO JUCUMIUIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI

BBITTyCKHUK, OCBOUBIIIMK JTUCHIUILINHY, TOJDKEH 00J1a1aTh CIEIYIOMUMHA KOMIICTCHITUSIMU:

Koa n HaumeHoBaHHe NHIMKATOPbI J0CTHKEHUS] KOMIIETEHIIUH
KOMIIeTeHIUI
OIIK-8. Cnocoben OIIK-8.1 3HaeT OCHOBHBIE SI3bIKH [IPOrPAMMUPOBAHMSI,

pa3pabaTbIBaTh aITOPUTMBI U | OTIEPAIIMOHHBIE CUCTEMBI U 000JIOYKH, COBPEMEHHBIE CPEbl
MIPOTpaMMBbl, TPUTOTHBIE IS | Pa3pabOTKU MPOTrPaMMHOTO 00ECTICYCHHUS.

npaktuyeckoro npumenenus | OIIK-8.2 YMmeer cocTaBisiTh anropuTMsbl, MUCaTh U
OTJIZKUBATh KOJIbI HA SI3bIKE MPOTPAMMUPOBAHUS, TECTUPOBAThH
paboTOCOCOOHOCTh MPOrPaMMBbl, HHTETPUPOBATH
IIPOrpaMMHBIE MOAYIIH.

OIIK-8.3 Bnajaeer A3bIKOM MPOrpaMMUPOBAHUS, METOJAMU
OTJIAJIKU ¥ TECTUPOBaHUS PaOOTOCIOCOOHOCTH NPOTrpamMMBbl

[IK-2. Cniocoben padoTaTh [TK-2.1 3uaTh OCHOBHBIE IPUHIKITBI PA3pabOTKU MPHIIOKEHHUIA,
HaJl POEKTaMU MPMEHSIOIINX METOIbI TPEXMEPHOI TpaduKH B 3a1a4ax
KOHTPOJIMPOBATH X0 UX BHU3yalIM3alliH JaHHBIX.
pabort B 06nactu [1K-2.2 YmeTs pabortath HaJ MPOEKTaMK B 00JacTH pa3paboTKu 1
HCIIONB30BAHMUS IPUMEHEHHS CPEJICTB TPEXMEPHOM TpadMKH B 3a1a4ax
TpEeXMepHOTO Elﬁygnéaunn JIaHHBIX.
—4. Th HAaBBIKAMU IT KTUPOBAHUS U IPUMCHCHUSA
MOJICTTUPOBAHUS U aJICTh HABLIKAMH pO&?) poBa PHUMCHE
HHCTPYMEHTOB TPEXMEPHOU I'Pa(pUKHU B 3aa4aX BU3yaJIU3allu
pa3paboTKu by p p p M H
3aHHBIX.
CHECIIMATU3UPOBAHHOTO

IIPOrpaMMHOT0 0OecreueHus
C IPUMEHEHUEM TPEXMEPHON
rpapuKu.

2 MecTo TMCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

I[I/ICHI/IHJ'II/IHa «TexHonornu BU3yalIU3allMM HOAaHHBIX CHUCTEM YIIPABJICHHA» OTHOCUTCA K
mucrurinHam 6azoBoit wactu (brnoka 1) ocHOBHOHM 00pa3oBarenbHOW MporpamMMbl OakallaBpuaTa;
uzydaercs B 4 cemectpe. JucnmmimHa Oa3upyercs Ha  CISAYIOMUX 3HAHUSAX H  HAaBBIKAX,
MPUOOPETEHHBIX MPU OCBOSHUU JTUCIUTUINH:

- [IporpaMMupoBaHne U aIrOPUTMU3ALMS Ha SI3bIKAX BBICOKOTO YPOBHS;

- [IporpamMmupoBaHyie 1 OCHOBBI aNTOPUTMU3AIIHH;

- JIuneiinas anreopa.

3 CTpyKTypa u cofep:KaHue AUCHUTLINHBI
OO01mas TpyA0eMKOCTh JUCIUIIIMHBI COCTaBIsAeT 4 3aueTHhIe enuHuIlbl (144 yaca).

3.1 Buasbl yueOHoli paGoThl H TPYA0EMKOCTH (110 (hopMaM 00yueHHs)
3.1.1 Ounas ¢opma ody4eHust

Ne Bux yae6HOI paboThI KonnuectBo uacos CemecTphl
n/n 4
1 AyIuTOpHBIE 3aHATH 72 72

B toM uucne:

1.1  |Jlekuuu 18 18

1.2  |CeMmuHapCKue/MPAaKTUICCKHUE 3aHATUS

1.3 |JlabopaTopHsie 3aHATHSA 54 54




2 CamocTtosTensHas paboTta 72 72
B toM uuce:
2.1 |IloarotoBka K MPaKTHYECKUM 3aHATHIM 30 30
2.2 |TectupoBaHue 6 6
2.3 |BbImomHEHHE KYPCOBOTO TPOCKTA 36 36
3 ITpomexxyTouHas aTTeCTalus
OKk3ameH
HUroro: 144/4 144/4

3.2 TemaTnyeckuii MJIaH U3y4eHUs TUCHUILTUHEI (0 ¢opMaM 00yUeHHS)
3.2.1 Ounasi popma 00yueHuUs

TpynoeMKoCTh, yac

AynutopHas pabora

Ne Pa3nensl/TeMbl
n/n JUCLUIUINHEI

Bcero
Jlexmun
CeMuHapcKue/ipaKTHIe
CKHE 3aHATHUS
IIpaktuueckas
MOJITOTOBKA

© | JJabopaTopHbIC 3aHATHUS

1 |Tewma 1. MUadorpaduka. J{uzaiin npeacraBieHus 2
uHpopmarun. [1oax0/pl K BU3yaTu3aIin
JTAHHBIX

JlaGoparophast padora Nel. Mcnonb3oBanue
rpaduueckux Bo3MoxkHocTeit C# s
BH3yaJIN3alli1 JAHHBIX CTOXACTUYECKHUX
MPOLIECCOB.

| CamocTosTensHas pabora

2 |Tema 2. Busyanmzanust JaHHbIX. THCTpYyMEHTBI 2 12
BU3yaJIM3alliH JIAHHBIX C IOMOIIBI0
HPOrPaMMHBIX CPEJICTB

JlaboparopHas padora Ne2. [Tpumenenue
NPOCKIMI 1 MAaTPUI[ TPAHCIISIIUK IPU
BU3YyaJIN3alUH JaHHBIX.

12

3 |Tema 3. OpenGL. Buzyanuzaiuss MHOTOMEPHBIX 2 12
JTAHHBIX

JlaGoparopnast pabota Ne3. AnnapaTHas
MOJJIEPIKKA OTOOPaKEHHSI IPOCTPAHCTBEHHBIX
JIAHHBIX.

12

4 |Tewma 4. I'padukn. Iu3zaitn npeacraBieHus 4 12
WHQOPMAITUY B 331a4aX OICHKH CBSI3U MEXILY
JTAHHBIMH

JlaboparopHas padota Ne4, MHOrOMEpHBIiI
aHaJIM3 ¥ BU3yaJIN3allisi MOHUTOPHUHIOBBIX
JIAHHBIX.

16

5 |Tema 5. Augmented Reality. Texnonoruu 2 12
CMEIIAHHOW PeaTbHOCTH B CHUCTEMAaX
BU3YaJIN3alUN JTAHHBIX

JlaGopaTtopHas pabota Ne5. [Ipumenenme
TEXHOJIOTUM JIOMTOJTHEHHOHN peaibHOCTH

12

6 |Tema 6. JluHaMHYECKUE PEKUMBI OTOOPAKEHUSI. 2




Cnioco0Obl MNpEACTABJICHUA NUHAMHUYCCKUX
JaHHBIX B TCXHUYCCKHUX CUCTEMAX

7 |Tema 7. Buzyanuzaiusi B poOOTOTEXHHUKE. 2 4
CriocoObI ipeAcTaBiIeHUs] THPOPMALIUH B
POOOTOTEXHIMYECKNX CHCTEMAx

8 |Tema 8. [IpoeKIMOHHBIE TEXHOJIOTHH. 2 4
HHTEpaKTUBHBIE CUCTEMBI

Hroro 18 36 90

3.3 Conep:xaHue TUCUUILIAHBI

Tema 1. Uudorpaduxa. Iuzaiin npeacraBienuss umHpopmamuun. Iloaxoasl K BH3yaau3auuu
JAHHBIX

HcTopuueckre OCHOBBI B3aUMOJICHCTBUS ueloBeKa M MamuHbl. [IpoGiema OosblIMX JaHHBIX U
aHaJIM3a JaHHBIX B CHCTEMaX MOHUTOpPUHIA. Busyann3auus Kak cpeicTBO MHTEpIpETallMM JAAHHBIX.
PasButne cpencts Busyanuszauuu JaHHbIX. COBpeMEHHBIE CpEACTBAa BHU3YyalM3alUd JaHHBIX.
WNudorpaduka B 3a1a4ax BU3yaIu3aluu.

Tema 2. Busdyanuzanusi AaHHbIX. MHCTPYMEHTbI BH3yaJlH3allMd JaHHBIX C [OMOLIbIO
NPOrPaAaMMHBIX CPeJICTB

Wndpopmanusa u pansHble. MHTepnperanys AaHHBIX KaK CpPEACTBO H3BJIEUEHHUS CMBICIA C LIEJbIO
INPUHATUS pelleHnid. BinusHue cnoco0oB BU3yanu3auy Ha BO3MOKHOCTb aHalln3a JaHHbIX. CriocoOsl
IPOCTPAHCTBEHHOW BM3yaJIM3allud W IpeJCcTaBleHHe obOsiaka Touek. OrpaHuUueHHe YCTPOMCTB
BOCIIPOU3BeIeHUS n300pakeHui. [Ipoexiuu.

Tema 3. OpenGL. Busyaim3zauuss MHOTOMEpPHBIX TaHHBIX

AnmnapaTHO-IporpaMMHbIE  CPEJCTBA OTOOpaK€HHs MPOCTPAHCTBEHHBIX JaHHbIX. IIpuMeHeHue
oubmorekn OpenGL. Konseiiep o0paboTku mpencraBieHuid. [locTpoeHue CiIeH W pa3MmelneHue
00bekToB. TekcTypupoBaHue.

Tema 4. I'padpuxu. /Iu3zaiin npeacraBjeHnss MHPOPMALUH B 321a4aX OLEHKH CBS3M MEKAY
JAHHBIMH

TumnoBele METOAB! BU3yaTU3allMK JIAaHHBIX B MCCIIEJOBATENbCKUX 3aAadax. Buabl rpadgukoB. AHanus3
oTkioHeHui. PamwxupoBanue. Pacnpenenenue. Kommnosumus manaeix. OTClaeXHUBaHUE U3MEHEHUN U
BPEMEHHBbIE PAJbl. AHAINU3 TPYIIIL.

Tema 5. Augmented Reality. TexHosorum cMelmiaHHONH peaJbHOCTH B CHCTeMAaX BU3YyaJIH3alUH
JAHHBIX

CeHCOpHBIE BO3MOXHOCTU 4e€JOBEKa. MeTonbl CMEIIaHHOW pPEaJbHOCTH B  IPEACTaBICHUU
uHpopmanuu. Ilpumenenne cpeacts nomosHeHHON peanbHOCTH. Anroputm POSIT u ympasnenue
MO3UI[MOHUPOBaHNEM O0OBEKTOB B 3ajjaue BU3YaIU3aI[M1 POCTPAHCTBEHHBIX JIAHHBIX.

Tema 6. /lunamMuyeckue pe:kuMbl oToOpakenus.. CrnocoO0bl mpeacTaBiIeHUs] AUHAMHYECKHX
JAHHBIX B TEXHMYECKHX CHCTEMaxX

OCOOEHHOCTH MOHHMTOPUHTOBBIX JAaHHBIX B TEXHMYECKHX cucTemax. CpeicTBa BHU3yalM3alluu
JUHAMUYECKUX JaHHbIX. Ocruuiorpad, ero ycTpoHCTBO W HNpUHIMN paboThl. OCHOBHBIE PEXHUMBI
BU3YaII3allui JTaHHBIX ociuiorpadgoM. [lpuMeHnenne TuHaAMHUYECKUX METOAOB IpPU BU3YaIU3alUH
naHHbIX. J/luHamuueckoe HM3MEHEHHE BHJA, CKOJbXEeHHE, d(PQeKT mnapauiakca, ydeT IOJIO0XKEHHS
HaOmonatens. [Tapamnakc-nucmien. MexaTpoHHBIE THUCTIIEH.

Tema 7. Budyanmuszauusi B poOororexHuke. Cnoco0bl mpeiacTraBieHuss HHPopManuu B
POOOTOTEXHMYECKUX CHCTEMAaxX

3amaun BU3yadu3alMu B poboToTexHuke. OToOpa’keHHe JaHHBIX CEHCOPHBIX CHUCTEM, PE3YJIbTAaTOB
JNETEeKTUPOBaHUS OOBEKTOB M PEKOHCTPYKLUUU CIEHbI, IIAHUPOBAHUS IBMKEHMSI M MpeICcKa3aHUs
MIOBE/ICHUS.

Tema 8. IlpoeknnonHbIe TeXHOJIOTHU. IHTEpaAKTHBHBIE CHCTEMBI

Peanuzanus 1ONOJHEHHON pealbHOCTH IPOEKIMOHHBIMU cucTeMaMu. Ilpoexuns ciry>keOHBIX

nansbixX. [IceBporonorpaduueckue aucruied. TymaHHBIN 5KpaH. OObEKTUBU3UPOBAHHBIE MPOEKIINH.
6




WNHuTtepakTuBHBIC Mpoekimu. [IpocTpaHCTBEHHBIE CEHCOpPHBIE CHUCTEMBbI. CEHCOpPHBIE MOBEPXHOCTH C
obpatHo#t ipoekiueii. JKecToBble CHCTEMBI BBOJIA.

3.4 TemaTnka ceMUHAPCKUX/TPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

Jlabopamopnvie 3anamus

JlaGopaTtopHnas pabora Nel. Mcnons3oBanue rpaduuecknx Bo3MoKHOCTeH C# 11 BU3yaln3aIiuu
JAHHBIX CTOXACTUYECKUX MPOLIECCOB.

JlabGopaTtopHnast pabota Ne2. [IpuMeHnenre npoeKuii 1 MaTpUILL TPAHCIISILIMK MPU BU3yaJIU3al[uu
JTAHHBIX.

JlabopaTtopHnast pabota Ne3. AnnapatHasi moJaep>kka 0OTOOpa’KeHUs MPOCTPAHCTBEHHBIX JaHHBIX.
JlabopaTtopHnast pabota Ne4. MHOrOMepHBIN aHAIN3 U BU3YyaJIU3allMsi MOHUTOPUHTOBBIX JTaHHBIX.
JlaGopaTtopHas padora Ne5. [IpuMeHeHHE TEXHOIOTHI JOMOJTHEHHOW PEalbHOCTH.

4 Y4yeOHO-MeTOoaHYeCKOE H HMH(OPMAIIMOHHOE o0ecrieyeHmne

4.1 OcHoBHasi IMTEpaTypa

Ckopouknna T.C., MHpOpManmoHHBIE TEXHOJOTUU BU3yadH3allMu OW3HEC-MH(OPMAIIIH:
yuebnoe nocobue/ T.C. Ckopoukuna. — M.: @uHaHCOBBII yHHBEepcHuTeT, 2017. — 74 c.
Ounmken D. MHTepakTHBHAs KOMIIbIOTepHas rpaduka. BBoanslii kypc Ha 6aze OpenGL. —M.:
Uznarensckuii oM “Bribamc”, 2001. —592 c.

Xunn @. OpenGL. IIporpammupoBanue Tpexmepnoii rpaguku. —CI16.: [Tutep. 2002
Tuxomupos 1O. [IporpammupoBanue Tpexmeproii rpaduku. — CI16.: BHV—-Cankrt-IlerepOypr.
2000.

4.2 lonoJHUTEIbHAA JIUTEPaTypa

1.

MatemaTuueckue METOJIbl TCHXOJIOTUYECKOTO HCCIEAOBAaHUS @ aHalN3 U HWHTEpPIpeTalus
naHHBIX : yueObHoe mocobme / A.J[. HacnmemoB. — 3-e uznmanume, crepeorunHoe. — CaHKT-
[TerepOypr : Peus, 2007. — 392 c. — ISBN 5-9268-0275-7.

SPSS: wuckycctBo o00pabotku uH}OpManuu. AHaIM3 CTaTUCTUYECKUX JaHHBIX U
BOCCTAaHOBJICHUE CKPBITHIX 3aKkoHOMepHocTel: [lep. ¢ Hem. / Axum brotons, [lerep Lédens -
CII16: OO0 "OuaCodtIOIT", 2005 - 608 c.

4.3 DyieKTpoHHBbIE 00pa3oBaTe/ibHbIE PecypChl

1.

[Tnatdopma 1mudpoBoro obpazoBanus Mocnonurexa (DOP) — TexHosoruu BHU3yaTu3aIuu
JTAHHBIX CHCTEM yrpaBieHus: https://online.mospolytech.ru/local/crw/course.php?1d=12206
[Ipoekt SharpGL (odunmanbHblil caifT). YcTraHOBKa, HACTPOiIlKa M HUCIIOIb30BAaHUE Wrapper JUIs
OpenGL mms C# (eng). (omekTpoHHBIM pecypc: https://github.com/dwmkerr/sharpgl
nposepeno 30.01.2023)

Ypoku mo SharpGL. Uucrammsauus B VisualStudio. Co3nanue mpuiokeHUn. (3ME€KTPOHHBIHN
pecypc: https://sites.google.com/site/raznyeurokipoinformatiki/home/c/sharpgl , mpoepeno
30.01.2023)

bubmmoreka AForge. NET/GRAFT. Peanuzauus texnonoruii 3D-10moHEHHON pealbHOCTH B
C# (onmextpoHHBI pecypc: http://www.aforgenet.com/articles/gratf ar/ , npoBepeHO
30.01.2023)



4.4 JInieH3M0HHOE M CBOOOHO PACIPOCTPaHsieMoe MPOrpaMMHoe odecreyeHne

Eal N

Oneparnronnsie cuctembl — Microsoft Windows, Ubuntu Linux
Cpena paspabotku npunoxenuit — Microsoft Visual Studio
bubnmoreka Busyanusanuun — OpenGL, SharpGL

bubnmoreka komnproTepHoro 3penus — OpenCV, OpenCVSharp

4.5COBpeMeHHbIe HpO(l)eCCI/IOHaJILHbIe 0a3nbl JAHHBIX H HH(bOpMaIII/IOHHLIe ClIpaBOYHbIC
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CHCTEMbI

CrnpaBouHo-nipaBoBasi cuctembl «Koncynprantllntoc: Hexommepueckas HHTEpPHETBEPCHS
https://www.consultant.ru/online/

OdunmanbHbIi HHTEPHET-MIOPTAN MpaBoBor H(popmaruu http://pravo.gov.ru

Poccutickas HarmoHanbHast Oubauoreka http://www.nlr.ru

OBbC «YHuBepcurerckas oubnuorexa onnaita» https://biblioclub.ru/index.php

Enunoe okHO goctyma K oOpaszoBaTenbHBIM — pecypcam  DenepanbHBI  mOpTal
http://window.edu.ru

Hayunas snexkrponHas 6ubnmoreka http://www.elibrary.ru

Poccuiickas rocynapcrBennas 6ubnuoreka http://www.rsl.ru

MarepuajabHO-TEXHHYECKOE 00ecTeuyeHne

KoMIploTepHBIE KIIACChI C OCHALEHUEM: CTOJIBI, CTYJIbs, ayAUTOPHAas JOCKa, UCIIOJIb30BAaHUE
MIEPEHOCHOTO0  MYJIbTUMEIAUMHOrO KOMIUIEKCa (IIEpPEHOCHOM IMPOEKTOp, IEepPCOHAIbHBIN
HOYTOYK).

[lepcoHanbHble  KOMIBIOTEPHI, MOHHUTOPBI, MBIIIKK, KiIaBUaTypbl. PabGouee mecTo
[IPENnoAaBarelis: CTOM’, CTYIL.

AynuTopus JJis CaMOCTOSITENTbHON pabOTHI.

bubnuoreka, YnTaIbHBIN 3a1.

MeToauueckue PEKOMEHIAUH

6.1 MeTOI[H‘leCKI/Ie PECKOMEHAAMU Ui IIpenoaaBaTe]d mo opranu3anum Oﬁy‘leHI/Iﬂ

1.

[Ipy moaroroBke K 3aHATUSAM CleAyeT HpPeABapUTENIbHO NpopaboTaTh MaTepuall 3aHATHS,
IIPEYyCMOTPEB €ro IoAady TOYHO B OTBEAEHHOE I A3TOro Bpems 3aHaTusA. Crenyer
MOJIrOTOBUTh HEOOXOJMMbIE MaTepHalibl — TEOpPETUYECKHE CBeNeHUs, 3agaud u ap. llpu
MIPOBEACHUM 3aHATHS CIEAYET KOHTPOJMPOBATh IMOJAady MaTepHalla W pPEIICHHE 3aJaHHui C
y4eToM y4eOHOTO BpPEMEHH, OTBEIEHHOTO ISl 3aHATHS.

[Ipu mpoBepke pabOT U OTYETOB CJEAYET YYUTHIBATh HE TOJILKO NMPABUIBHOCTH BBIIOJHEHUS
3aJJaHUi, HO U ONTHUMAJIBHOCTh BBHIOPAHHBIX METOJIOB PEIICHHs], MPAaBUIBHOCTD BBIITOJIHEHHS
BCEX €ro 1Iaros..

[Ipu opranu3anuu U NMPOBEACHHUS SK3aMEHOB B NMPAKTHKO-OPUEHTHPOBAHHON (hopMme ciemayeT
HCIOJIb30BaTh YTBEPKIECHHbIE Kadeapoit MeTonnueckue peKOMeHIaluH.

6.2 MeToquyeckue yKa3aHu AJIsl 00yYAIIUXCS 10 OCBOCHUIO THCIUIIJIMHBI

[Tomydyenue yrayONeHHBIX 3HAHWM TO JUCIMIUIMHE JIOCTHUTAETCS 3a CUeT AaKTUBHOU

CaMOCTOSITEIIbHON paboThI 0Oy4Jaronuxcs. BeimenseMbie 4achl 1eaecoo0pa3Ho UCIIOIB30BaTh TS
3HAKOMCTBA C Y4eOHOUW M HAYYHOU JTUTEpATypoOid 1Mo MpodiieMaM TUCIUIUINHBI, aHaIH3a HAyYHBIX
KOHIIEIIINI.

[TpomexyTouHas arrectanusi o0yJaromuxcs B opme 3a4eTa IPOBOAUTCSA MO pe3yibTaTaM
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BBITIOJIHEHHSI BCEX BHJIOB YYEOHOW pabOTHI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOM
TUCIUTIIINHE (MOJIYIIIO), TIPU TOM YYUTBHIBAIOTCS PE3yJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemecTpa. OreHka CTEeNeH! JOCTHXKCHHS 00yJaronMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB
00y4eHHUs1 MO JAMCIHUIUIMHE MPOBOJUTCS MPENOoJaBaTeIeM, BEAYIIUM 3aHATUS MO AUCIUIUIMHE
METOJIOM JKCIEpPTHOM oOueHKU. [lo uToram npoOMEKYTOYHOM aTTeCTalUH MO JUCUUILIMHE
BBICTABJISIETCA ~ OLEHKA  «OTJIMYHO»,  «XOpPOLIO»,  «yIOBIECTBOPUTEIBHO» WU  «HE
YAOBJIETBOPUTEIBHOY.

K nmpomexyTouHOI aTTecTalluy AONYCKAarOTCs TOJIBKO O0Oydaroluecs, BBIIIOJHUBLINE BCE
BUABl y4yeOHOW paboThl, NPEAYCMOTpEeHHBIE paboueil mporpaMMoil 1O  JUCHUIUIMHE
«IIporpaMmmupoBaHuE U OCHOBBI AJITOPUTMHU3ALUU CUCTEM YIIPABICHUS».

6.3 CpencrBa aganTanuy NPenoAaBAHUsA TUCIUILUINHBLI K MOTPEOHOCTAM 00y4YarOIUXcs HHBAJINIOB
U JINI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI

IIpn HEoOXxoaMMOCTH B 0Opa30BaTEIbHOM IIPOIECCE NMPUMEHSIOTCS CIEAYIONINE METOAbI U
TEXHOJIOTUH, OOJIETYaIONINe BOCHPUATHE WH(POPMAINK OO0YYAOIIUMUICS WHBAIMAAMU H JIMLIAMH C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: - CO3JJaHHE TEKCTOBOM BEpCUU JIFOOOT0 HETEKCTOBOIO
KOHTEHTa JUI1 €ro BO3MOXHOIO IpeoOpa3oBaHMs B ajJbTEpHATUBHBIE (QOPMBI, yIOOHBIE JUIS
Pa3JIMYHBIX [10JIb30BATEIEH;

* CO3/aHHe KOHTEHTAa, KOTOPBIA MOXHO MPEACTAaBUTh B PA3IMYHBIX BUIaX 0€3 MOTEepH JaHHBIX
WIA CTPYKTYPBHI, IPEAYCMOTPETh BO3MOKHOCTh MAacCIITAOMPOBAaHUS TEKCTa M HM300paKCHUI
0e3 moTepu KauecTBa, NPeyCMOTPETh JOCTYIHOCTh YIIPABIEHUS KOHTEHTOM C KJIaBHATYPBI;

¢* CO3aaHHuC BO3MOKHOCTEH JIA 06yqa}oumxc;1 BOCIIPUHHUMATL OIHY U TY KC I/IH(bOpMaI_[I/IIO u3
PasHbIX HWCTOYHUKOB, HAIOPUMECP, Tak, 9TOOBI Juia ¢ HapymeHHAMH ClIyxa ODoJydalin
I/IHq)OpMaI_II/IIO BU3YaJIbHO, C HAPYIICHUAMUA 3PpCHUA ayAUATIBHO,

* NIpPUMEHEHHE MPOrPpaMMHBIX CPEJCTB, 00ECIEUUBAIOIINX BO3MOXHOCTh OCBOECHHUSI HaBBIKOB U
yMeHu#, (GOpMHUPYEMbIX TUCHMILUIMHOM, 3a CUET albTEPHATUBHBIX CHOCOOOB, B TOM YHCIE
BUPTYaJIbHBIX JA00PATOPUN U ACCUMMIISLIMOHHBIX TEXHOJIOTHIA;

* IPUMEHEHHE AMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH JUIs INepenaud UH(GOpMaluy,
OpraHu3allii Pa3IUYHbIX (OPM HMHTEPAKTHBHOM KOHTAKTHOM pPabOThl 0O0ydaromerocs c
npernojiaBaTeaeM, B TOM 4YHCIe BEOMHApOB, KOTOpble MOTYT OBITh HCIOJNB30BaHbl JJIs
IIPOBEJEHUS BUPTYAJIBHBIX JIEKIUM C BO3MOXKHOCTBIO B3aUMOJCHMCTBHSI BCEX YYACTHHUKOB
JUCTAaHIIMOHHOTO O0Yy4eHMUs], IPOBE/IEHNSI CEMUHAPOB, BBICTYIUIEHUS C JOKJIaJaMH M 3alUThI
BBINOJIHEHHBIX PadoOT, MPOBEACHHS TPEHUHT OB, OPraHU3allMU KOJUIEKTUBHON pabOTHI;

¢ MNPUMCHCHHUEC JHUCTAHIIHMOHHBIX O6pa3OBaTeJ'IBHI>IX TEXHOJIOTUN IS opraHu3anuun (I)OpM
TEKYHIETO U IMTPOMEKYTOYHOI'O KOHTPOJIA,

* yBEJMYEHHE TMPOJOJDKUTENIBHOCTH CcJaud OOydYarolUMCsl MHBAJIWJOM WM JIMIOM C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbS  (OPM TNPOMEXKYTOUHOH aTTecTaluu 10
OTHOLICHHIO K YCTaHOBJIEHHOM NMPOJOJIKUTENBHOCTH UX CAAYU: - MPOJOJDKUTEIBHOCTH Clauu
3auéTa WIM dK3aMeHa, MIPOBOJAMMOro B MUCBMEHHOHN Qopme, - He Oosnee yeMm Ha 90 MHHYT; -
MPOJOKUTEILHOCTH TMOJATOTOBKM OO0YyYaromierocsi K OTBETY Ha 3auéTe WIM SK3aMeHe,
IPOBOJIUMOM B YCTHOH (opme, - He Oonee yeMm Ha 20 MUHYT;

* TPOJOJDKUTEIBHOCTH BBICTYIUIEHHUS, OOYYaroIIerocsi Mpu 3alluTe KypcoBOM paboThl - He
Oosee yeMm Ha 15 MUHYT.

Jlns obecrieyeHUs TOATOTOBKM JIOAEH B Qopmare OYHOM ayIuTOpHOM paboThl ¢
OTPaHUYCHHBIMH BO3MOKHOCTSIMH JBMKEHUS BHIOMPAIOTCS ayTUTOPHH C JIOCTYITHOCTBIO B paMKax
TpeOOBaHMl IO OpraHu3auu 6e30apbepPHON CPEIbl ABUKCHUS.

7 @oHJA OLEHOYHBIX CPE/ICTB



7.1 MeToabl KOHTPOJIS H OIlEHUBAHUS Pe3yJIbLTATOB 00yYeHHUs

[Toka3areneM OICHMBAHUS KOMIIETEHIIMA Ha PAa3IUYHBIX JTanax WX (OPMHUPOBAHUS
ABJISIETCA JIOCTHXKEHHE O0YYaroIMMKCS IUIAHUPYEMBIX PEe3yJIbTaTOB OOYYEHUS IO AUCLUIUINHE

(MotyII0)

OIIK-8 Criocob6HOCTB pa3pabaThIBaTh AITOPUTMBI H IPOTPAMMBbI, IPUTOJHBIE ISl TPAKTHYECKOTO MPUMEHEHHUS

IToxazarens Kputepun oneHnBanus
1 2 3 4

OIIK 8.1: - ocHOBBI  |OOyJarOmuiicC 5 OObyuaromuiics OO0yyaromuiics OO6yuarommuiics
aNroOpuTMHU3alM U | AEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
(cBoiicTBa MOJIHOE OTCYTCTBHE |HETIOJIHOE JacTUYHOE MIOJTHOE
JITOPUTMOB, 00JIACTh [WJIM HEJOCTATOYHOE |COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
MIPUMEHEHUS COOTBETCTBHE CIIETYIOIINX CJIeIyIOIINX 3HAHUM: |CIIEAYIOIUX 3HAHUM:
aITOPUTMOB); - CIEAYIOINX 3HAHUM: |3HAHUN:OCHOB OCHOB OCHOB
METOABI IOCTPOCHHS |OCHOB ITOPUTMHU3ALINY; ANTOPUTMH3ALINY; AITOPUTMHU3ALINY;
JITOPUTMOB; - QITOPUTMU3ALHN H;  |METOJIO0B MOCTPOEHUS [METO0B MOCTPOCHUS [METOAOB IIOCTPOCHHUS
CTPYKTYPhI JaHHBIX; METOAOB IIOCTPOCHUA |aJITOPUTMOB, AJIr'OPUTMOB, AJITOPUTMOB,

- CHHTaKCHUC U
CEMaHTHKY
YHHUBEPCAIBHOTO
aNITOPUTMHYECK OTO
SI3BIKA
MIpOrpaMMHUpPOBa HUS
BBICOKOT'O YPOBHS; -
OCHOBHBIE IIPHHIUIIBI
1 METOOJIOTHIO

AITOPUTMOB,
CTPYKTYP IaHHBIX;
CUHTaKCHCa U
CEMaHTHKHU
YHHUBEPCAIBHOTO
ITOPUTMHUYECK OT0
A3BIKA
POrpaMMHUPOBa HUS
BBICOKOT'O YPOBHS;

CTPYKTYp JaHHBIX;
CHUHTAKCHUCA U
CEMaHTHKH
YHHUBEPCAIBHOTO
ITOPUTMHYECKOT O
SI3BIKA
MIPOrpaMMHUPOBaH Us
BBICOKOTO YPOBHS;
OCHOB IIPUHIIMIIOB U

CTPYKTYpP JaHHBIX;
CHUHTaKcuca u
CEeMaHTHKHU
YHHUBEPCAIBHOTO
AITOPUTMHUYECKOT O
SI3BIKA
MIpOrpaMMUPOBaH st
BBICOKOT'O YPOBHS;
OCHOB ITPUHIUIIOB U

CTPYKTYp IaHHBIX;
CHUHTAKCHUCA U
CEMaHTHKHU
YHHUBEPCAIBHOTO
ITOPUTMHUYECKOT O
A3bIKA
MIPOrpaMMHUPOBaH U
BBICOKOT'O YPOBHS;
OCHOB IIPHUHLIUIIOB U

pa3paboTku OCHOB IIPUHIUIIOB U |METOJI0JIOTHU METOI0JIOTUH METO/I0JIOTHH
MIPUKJIATHOTO METOJIOJIOTHHU pa3paboTku pa3paboTku pazpaboTku
MIPOrPaMMHOTO pa3paboTku MIPUKJIATHOTO MIPHUKJIATHOTO MIPHUKIIATHOTO
obecrieyeHus; - MPUKIIATHOTO MPOTPaMMHOT'O MPOTPaMMHOTO IpOrpaMMHOTO
TUTIOBBIE CTIOCOOBI  |{IPOrPaAaMMHOTO oOecrieyeHus; obecrieyeHus; obecrieyeHus;
OpraHM3aNnN obecrievyeHus; THUTIOBBIX CITOCOOOB | THUTIOBBIX CITOCOOOB | THIIOBBIX CIIOCOOOB
MPOTPaMMHBIX TUTIOBBIX CITIOCOOOB  |OpTaHU3aIuN OpraHu3aIyu OpraHu3alyu
JIAHHBIX; - TIOJX0Bl |OpraHU3aIN MPOTPaMMHBIX MPOTPaMMHBIX POTrPaMMHBIX
K TIOCTPOEHUIO MIPOTPaMMHBIX JAHHBIX; TTOIXO0JIOB K |TaHHBIX; ITOJXO0JIOB K |TaHHBIX; TOJXO0B K
MIPOTPaMMHBIX JTAHHBIX; ITOIX0JIOB K |TIOCTPOSHUIO MTOCTPOCHUIO MTOCTPOCHUIO
JITOPUTMOB. MOCTPOCHHUIO MPOTPaMMHBIX MPOTPaMMHBIX POTrPaMMHBIX
MPOTPaMMHBIX ITOPUTMOB. aITOPUTMOB. ITOPUTMOB.
aIrOPUTMOB. HomyckatoTcst JHomnyckarorcs CBoOos1HO

3HAYHUTEILHBIC HE3HAYUTEIbHBIE oTepupyeT

OImmnoOKH, OIINOKH, pHOOpPETEHHBIMU

MIPOSIBIISIETCS HETOYHOCTH, 3HaHUSIMH.

HEJI0CTaTOYHOCTh 3aTpyIHEHHS TIPU

3HaHWH, 110 Py AHATUTHYECKUX

roKasareJet, ornepanusx.

oOyJaronuiics

WCTIBITHIBAET

3HAYHUTEILHBIC

3aTpyIHEHHS IpU

OTIEPUPOBAHUH

3HAHUSIMU TIPH UX

MepeHoce Ha HOBBIC

CUTYyalluu
OIIK 8.2: - ctpouth |O0yuaromuiic s He  |OOydaronuiics OO0yyaromuiics OO0yyaromuiics
OIOKCXEMBI yMeeT WK B JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHPYET
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ITOPUTMOB; - HEIOCTATOYHOM HETIONHOE YaCTUYHOE MOJTHOE
MPOBOJUTD aHAJIN3  |CTEIIEHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
s dexTuBHOCTH OCYIIECTBIAT CIIeTYIONINX YMEHUIL: |CIIEAYIONINX YMEHHH: |CIIe Iy IOIINX
aJITOPUTMOB; - CHHTE3 - CTPOUTH OCYIIECTBIIATH OCYIIECTBIAT YMEHHI:0CYIIIECTB
OIUCATh ATOPUTM, |OJIOKCXEMBI CHHTE3 - CTPOUTb CHHTE3 - CTPOUTH JSITH CHHTES -
UCTIONB3YS AITOPUTMOB; 0JI0K-CXEMBI 0JI0K-CXEMBI CTPOUTH OJIOKCXEMBI
KITFOUEBBIE CIIOBA IPOBOJUTH QHAIN3  |aJITOPHUTMOB,; QITOPUTMOB; aJITOPUTMOB;
SI3BIKOB 3¢ EeKTUBHOCTH MPOBOJUTD aHAJM3  |IPOBOJUTH aHAJIM3 | HPOBOAMTH aHAIIN3
MIpOrpaMMHUpPOBa HUSL, |aJTOPUTMOB; 3¢ PEKTUBHOCTH 3¢ PEeKTUBHOCTH 3¢ PeKTUBHOCTU
HO OIyCKas OITHCATh ANTOPUTM, |aJITOPHUTMOB,; QITOPUTMOB; aJITOPUTMOB;
noapoOHOCTH U UCTIONB3YS OIMCATh AITOPUTM, |OMHCATh AITOPUTM, |OMHCATh aJlTOPUTM,
crennpUIecKuit KJIIOUEBBIC CIIOBA HCTIONB3YS UCTIONB3YS UCTIOJIB3YSI
CHHTAKCHUC S3BIKOB KITFOUEBBIE CIIOBA KJTFOYEBBIE CIIOBA KITFOUEBBIE CIIOBA
(TIceBIIOKON). IpOrpaMMHUPOBA HHUS, SI3BIKOB S3BIKOB S3BIKOB
HO OITycKast MPOTPaMMHUPOBAH Ui, | IPOrPaMMHUPOBaH s, IPOrPaMMHUPOBAH U,
NopOOHOCTH U HO OITyCKasl HO OITycKast HO OITycKast
crieruuIecKuit MOAPOOHOCTH H MOIPOOHOCTH U TOAPOOHOCTH |
CHUHTaKCHC crienn(pUIECKUit cnenupuaeckuit crenupuIecKuit
(mceBaoOKON). CHHTAKCHC CHUHTAKCHUC CHHTAKCHUC
(ceBmoxom). (IceBOKO). (IceBHOKOM).
OIIK 8.3: - OoOyuatomuiic 1 He  |OOyJarommiics Obyuarommuiics OOyuaromuiics B
HaBBIKAMHU BJIaJICeT WU B BJIaJICET HABBIKAMU  |4YaCTHYHO BJIAJEET  |[IOJHOM OOBbeMe
COCTaBJICHHS HEJOCTaTOYHOU COCTaBJICHHS HaBBIKAMHU BJIaJICET HABBIKAMHU
ITOPUTMOB U HX CTETIEHH BJaJieeT QITOPUTMOB U HX COCTaBJICHUSI COCTaBIICHUS
MpeJCcTaBICHUS B HaBBIKAMH MpeJCTaBICHUS B ANTOPUTMOB U MX AITOPUTMOB U HX
BHUJIE OJIIOKCXEM; - COCTaBJICHUS BHje OJIOK-CXeM; NPE/ICTaBICHHS B NIPE/ICTaBICHUS B

HaBbIKaMH
dhopManuzanuu
MPUKJIAIHBIX 33/1a4.

AJITOPUTMOB U UX
MIPEJICTABJICHUS B
BHJE OJOKCXEM;
HaBBIKAMU
dhopMmanuzanuu
NPUKIATHBIX 33724

HaBbIKaMH
dhopMau3zamu
MPUKJIAIHBIX 3a/1a4.

BHJIE OJIOK-CXEM;
HaBbIKAMHU
(dhopManmzanuu
NPUKJIAIHBIX 337124

BHJIE OJIOK-CXEM;
HaBbIKAMHU
hopmanmzarym
HPUKJIQTHBIX 33/1a4.

[IK-2. Cnocoben paboTath HaJl MPOEKTaMH KOHTPOJIUPOBATH X0/ UX pa0dOT B 00I1aCTH UCTIOIB30BAHUS
TPEXMEPHOTO MOJICIIMPOBAHMS ¥ Pa3padO0TKH CIIEIHaTU3UPOBAHHOTO MPOrPAMMHOT0 00eCIIeYeHUS C
NPUMEHEHUEM TPEXMEPHOM TpaduKH.

[TIK-2.1 3naTh OO6yuatomuiic s OOyuarormuiics OO0yyaromuics OO6yuaromuiics
OCHOBHBIE TIPUHITUTIBI | IEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
pa3paboTKu MOJIHOE OTCYTCTBHE |HETIOJIHOE JaCTHUYHOC MOJIHOE
MIPHIOKEHUH, WJIM HEJOCTATOYHOE |COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
TIPMEHSIFOIIIAX COOTBETCTBHE CIIeTYFOIINX CJIeIYFOIINX 3HAHUMN: |CIIEAYIOIUX 3HAHUH:
METOJTbI TPEXMEPHOH |CIIeMYIONINX 3HAHUI: |3HAHUI:OCHOBHBIE  |OCHOBHBIE IPUHITUIIBI |OCHOBHEIEC ITPUHIIATIBI
rpaduKH B 33/ja4aX |OCHOBHBIC ITPUHIIMIIGI | IPHUHIIUITHI pa3paboTKu pa3paboTKu
BU3YAIN3AIUN pa3paboTKu pa3paboTku MIPUJIOKEHUH, MIPUJIOKEHUH,
JTAaHHBIX. MIPHIIOKEHUH, MIPIJIOKEHUH, MIPMEHSFOIINUX MIPMEHSFOIINX
MIPMEHSFOIINX MIPMEHSIFOIINX METO/IbI TPEXMEPHOM |METObI TPEXMEPHOMH
METO/IbI TPEXMEPHOM |METOIBI TPEXMEPHOH |TpaduKy B 3a7a4ax |[rpaduKH B 3a1a4ax
rpaduky B 3a1a4ax  [rpaduKy B 337aYaxX  |BU3yallU3alluu BU3YaIIN3aIAN
BU3YaIIN3aIAN BH3YaJTH3aIHH JTAHHBIX.. JTAaHHBIX.
JTAHHBIX. JAHHBIX.
I1IK-2.2 YmMmeTh OO6yyaromuiic s He  |OOyyaronuics OO0yyaromuiics OO0yuaromuiics
paboTaTh HaJ yMEET WM B JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
MIPOEKTaMH B HEJI0CTAaTOYHOMN HEIOJIHOE JaCTHUYHOE MOJIHOE
o0acTu pa3pabOTKU |CTETIEHU yMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Y IpUMEHEHUS paboTarh Hax CIEIYIOINX YMEHHMN: |CIeYIOMNX YMEHHMN: |CIIEAYIOIIIX

CPEJCTB TPEXMEPHOM
rpaduku B 3aa4ax
BU3yaJU3aIII

IPOCKTAaMH B
oOmactu pa3paboTku
Y IPUMCHECHUS

paboTtath HaJ
MPOCKTaMH B
o0macTtu pa3paboTKu

paboTtath HaJ
NPOCKTaMH B
oOmactu pa3paboTku

yMeHHUH: paboTaTh
HaJl IPOSKTaMH B
oOmacTty pa3paboTKH
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JAHHBIX. CPEICTB TPEXMEPHOW |M IPUMEHEHUS Y IPUMEHEHHUS Y IPUMEHEHHS
rpauKy B 3aJja4aX |CPEACTB TPEXMEPHOHU |CPEACTB TPEXMEPHOM |CPENCTB TPEXMEPHOI
BH3YaIIN3aIAN rpaduky B 3amadax |[TpaduKy B 3amadax |TpaduKH B 3a7a9ax
JIAHHBIX. BU3YyalIU3aIHN BU3yaTH3aIuu BU3yaJM3aluu

JAHHBIX. JaHHBIX. JAHHBIX.

[1IK-2.3 Bnanmets OOyuaromuiic s He  |OOydarommiics OO0yuaromuiics OO0yuarommuiics B

HaBBIKAMHU BJIaJeeT WU B BJIaJIeeT HABBIKAMH  |YaCTUYHO BJIaAceT  |TOJHOM 00ObeMe

MPOEKTUPOBAHUS U |HEJTOCTATOYHOM MPOEKTUPOBAHUSI U  |HABBIKAMU BJIaJieeT HABBIKAMHU

MPUMEHECHUS CTETICHH BIaJieeT MIPUMEHECHUS MPOCKTHPOBAHUS U |TIPOCKTUPOBAHHS U

WHCTPYMEHTOB HaBBIKAMHU HWHCTPYMEHTOB MPUMEHEHUS NPUMEHEHUS

TpEeXMepHOH MPOCKTHPOBAHUS U | TPEXMEPHOU WHCTPYMEHTOB WHCTPYMEHTOB

rpad¥KH B 3a7a4axX  |[IPUMEHEHUS rpaduKy B 3aJ]a4aX | TPEXMEPHOUN TpeXMepHOit

BU3YyaTH3aIHN WHCTPYMEHTOB BU3YyalTU3alHN rpaduKH B 337a4ax |rpaduky B 3a/1a4ax

3aHHBIX. TpEeXMEpHOI 3aHHBIX. BU3yaJIH3alln BU3yaJIH3aluU
rpad UKy B 33ja4ax 3aHHbIX. 3aHHBIX.
BU3yaIH3aiuu
3aHHbIX.

7.2 llkaaa v KPUTEPUH OLIEHHBAHMS Pe3yJIbTATOB 00y4YeHHs
Kputepuu orieHku oTBETa Ha SK3aMEHE
«OTJIIMYHO»: OOy4YaloIIUNCA JEMOHCTPUPYET CUCTEMHBbIE TEOPETHYECKHE 3HaHWS,

MMPAaKTUUYCCKUC HABbIKH,

BJIaacCT TCPMHHAMU,

ACIaCT apryMmMmeHTHUPOBAHHBIC

BBIBOJbI H

O606H.I€HI/I$[, INPpUBOAUT IMPHUMCPLBI, IIOKA3bIBACT CBO60,I[HOC BJIaJICHME MOHOJIOTHUYECKOM PE€YbIO U
CIIOCOOHOCTH 6BICTpO pearupoBaTb Ha YTOUHAKOUIUEC BOIIPOCHI.

«XOpOoLIO»:
MMPAKTUYCCKUC HABBIKHU,

oOyuarouics

BJIaAc€T TCPMUHAMHU,

ACMOHCTPpHUPYCT

IIPOYHBIC

TCOPECTUYCCKHC
ACIaCT AapryMmMeHTHPOBAHHBIC BBLIBOABI U

3HaHHS,

O606H_ICHI/I$[, MMPpUBOAUT NMPUMEPHI, ITOKA3bIBACT CBO6OI[HOC BJIaJACHHC MOHOJIOTHYECKOM pE€YbIO, HO
IIpU 5TOM ACIACT HCCYIICCTBCHHBIC OHII/I6KI/I, KOTOPBIC 6I)ICTp0 HCIIPABJIICT CAMOCTOATCIIBHO WA
npu HE3HAYUTEIIbHOM KOppPCKIHHU IMMPETIOAABATCIICM.

«yJIOBJIETBOPUTENBHO»: OOYYaIOLIUIiCS JEMOHCTPUPYET HErIyOOKHEe TeopeTHYecKue
3HaHUs, MposBiIseT cinabo chOpMUPOBaHHbIE HABBIKM aHajdM3a SIBJICHUH M IPOILIECCOB,
HEJOCTATOYHOE YMEHHE JIeJlaTh apryMEHTHPOBAHHBIE BBIBOABI W IPUBOJUTH IPUMEPSHIL,
IIOKa3bIBa€T HE JOCTAaTOYHO CBOOOJHOE BIIAJCHHE MOHOJOIMYECKOW pedblo, TEPpMHHAMH,
JIOTUYHOCTBIO U MOCJEI0BATEIbHOCTHIO U3JI0XKEHHUS, IEIAaeT OIIUOKH, KOTOPbIE MOYKET UCIIPABUTh
TOJIBKO IPU KOPPEKLIUH MTPENOIABATEIIEM.

«HE YAOBJIETBOPUTENILHO»: OOYYaIOLIUIiCS JEeMOHCTPUPYET HE3HAHHE TEOPETHUYECKUX
OCHOB IIpPEIMETa, OTCYTCTBHE MPAKTUYECKUX HABBIKOB, HE YMEET JeJaTh apryMEHTHPOBAaHHBIE
BBIBOJIbI U TPUBOJAUTH MPUMEPHI, MMOKA3bIBaeT ciaaboe BIaJeHHE MOHOJIOTMYECKON pedblo, He
BIIQJICET TEPMHHAMH, IPOSBIISIET OTCYTCTBHE JIOTMYHOCTH W IOCJIEN0BATEIBHOCTH H3JIOKEHUS,
JenaeT OUmIMOKH, KOTOpbIe HE MOXET MCIPaBUTh JaXe INpH KOPPEKIHH IpernojaBaTeieM,
OTKa3bIBAETCS OTBEYATh HA JOTIOJHUTEIbHBIE BOIIPOCHI.

Kputepun onieHku paboThl 00y4daroIierocs Ha JlabopaTOPHBIX 3aHATHUSIX

«5» (OTIMYHO): BBIOJIHEHbI BC€ MpPAaKTUYECKHE 3aJaHMsl, MPEIyCMOTPEHHBIE
MPAKTUYECKUMH 3aHATUAMHU, O0yUaroUIuiicss 4eTKo U 6e3 OmMOOK OTBETUJI Ha BCE KOHTPOJIbHbBIE
BOIIPOCHI, aKTUBHO Pa0OTaNl Ha MPAKTHUECKUX 3aHATHUSIX.

«4» (Xopollo): BBIMOJHEHbI BCE MPAKTUYECKHUE 3aJaHUs, MPEIyCMOTPECHHbIE
MPAKTUYECKUMHU 3aHATUSAMH, O0yUYaIOUINIICS ¢ KOPPEKTUPYIOIMMHU 3aMEUaHUsIMHU MPENo1aBaTeNs
OTBETWJI HAa BCE KOHTPOJbHBIE BOMPOCHL, JOCTaTOYHO AaKTUBHO pPa0OTad Ha MNPAKTHUYECKUX
3aHSATHUSAX.
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«3» (yIOOBJIETBOPUTEIHHO): BBIIOJIHEHbI BCE MPAKTUYECKUE 3a/aHUs, MPEAYCMOTpPEHHBIE
MPAKTUUYECKUMH 3aHSITUAMU C 3aMEUYaHMSIMH TIpernojaBaTelis; oOydaroliuiics OTBETHJI Ha Bce
KOHTPOJIbHBIE BOITPOCHI C 3aMEUYaHUSIMH.

«2» (HEYJOBJIETBOPUTENBHO): 00YUAIOIINKCA HE BBINOJIHWI WM BBIIOJHUI HENPAaBUIBLHO
IPAaKTUYECKUE 3a/laHus, MPEAyCMOTPEHHbIE NMPAKTUYECKHMMHU 3aHATUSAMH; CTYACHT OTBETUJ Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WIJIM HE OTBETUJI Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurepuu o1ieHKH TeCTUPOBaHUS

TecTupoBaHue OLIEHUBAECTCS B COOTBETCTBUM C MPOIIEHTOM MPABUIIbHBIX OTBETOB, JAHHBIX
CTYJIGHTOM Ha Bompockl Tecta. CTaHgapTHas IIKajla COOTBETCTBUS PE3yJbTaTOB TECTUPOBAHUS
BBICTABJIAIEMON OAJUILHOI OLIEHKE:

— «OTJIIMYHOY - CBbILIE 85% MpPaBUIbHBIX OTBETOB;

— «xopomo» - oT 70,1% 10 85% npaBUIIbHBIX OTBETOB;

— «YJOBJIETBOPUTEIBHON - OT 55,1% 10 70% npaBUIIbHBIX OTBETOB;

—otr0 a0 55% MPpaBUIIBHBIX OTBETOB — «HCYAOBJICTBOPUTCIILHO»

7.3 OueHo4YHBIE CPENCTBA

7.3.1 Texkyuuii KOHTPOJIb HA J1a00PATOPHBIX 3AHATUIX

Ilpumep 3a0anus meKyuyezo KOHmMPOAA:

1.

w

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

KonunuectBo undopmanmu. @akTopsl, BIUSIONIE HA TepepaboTKy HHPOpMAITUU
YEIIOBEKOM.

Jlannble 1 uHGOpMaIMS B CUCTEMaX yIPaBICHUS.

OneHka noJyie3HOCTH UH(pOpMAaLIUK

OO11as xapakTepucTHKa KOMIbIoTepHOM rpaduku. Knaccudukanus npodiaem, CBI3aHHBIX
¢ rpaduIeCKIMH U300paKEHUIMU

HanpaBnenus pa3BUTHS U yIy4IIEHUS] KOMIIBIOTEPHOU rpaduKu

PaznoBumHOCTH KOMTIBIOTEpHOM Tpaduku. PactpoBas rpaduxa. BektopHas rpaduka.
@®paxkranbHas rpaduka.

L{BeToBBIE MOJIENN U pexxuMbl. DopMaThl rpadguueckux (aitnon

A¢dunHBIE TpeobpazoBaHMs Ha MIIOCKOCTU. Bpamenue. Pactskenue (cxarue).
Otpaxenue. [lepenoc (caBur).

OpnHopoHbIe KOOpAUHATHI TOUKU. [IpeacTaBienne npeodpazoBaHuil Ha MIOCKOCTH C
MIOMOUIbIO MaTpUIL 3-Iro NOpsKa.

[TpeoOpa3oBanus B 3-MepHOM HPOCTPAHCTBE.

[TpoexTupoBanue. Bunsl npoextupoBanus. Oprorpadudeckue NpoeKInu.
AKCOHOMETpPUYECKHE MPOEKINH.

Kocoyronbusie npoekiuu. LlenTpanbHble (epcrneKTUBHBIE) TPOEKIINH.

ANTOPUTMBI BBIYUCIIUTEIBHON TEOMETPHUH.

3akpairBaHue (peHICpUHT)

VnaneHue HEBUAUMBIX JUHUN U TOBEPXHOCTEM.

YV naneHne HEBUAUMBIX TPAHEH.

TexcrypupoBanue.

TexHomorun uadorpaduku.

BnusiHue nuHaMuKy U UHTEPAKTUBHOCTH HA BOCIpUATHE HHPOPMAIUH.
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20. Texnomnorus «kuBoro» uatepdeirica. OCHOBHBIC TPUHITUIIBI ITOCTPOCHUS HHTEPPEICOB.
7.3.2 Ilpome:xkyTouHasi aTTecTanus (3K3aMeH)
Hpumep IK3AMEHAUUOHHO020 ounema

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUUCKOM DOEJIEPALIA
OEJNEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHWE BBICIIEI'O OBPA3OBAHUM A
«MOCKOBCKHUI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHM IMMOJIUTEX)

___________________________________________________________________________________________________________
®dakynpTer HHPOpPMAIMOHHBIX TexHONOrHH, Kadenpa CMAPT-texHonOTMM

I[I/ICI_II/IHJ'II/IHaZ Texromorun BU3yalIn3alli JAHHBIX CUCTEM YIIPABJICHUS
O6paSOBaTCJ’ILHa§[ nporpamma: HHTCJ’IJ’ICKTY&J’ILHHC OCCIUIOTHBIE CHCTEMBI

BUJIET Ne 3

1. 1. Pacuer m Bu3yanm3amusi pe3yiabTaToB (DaKTOPHOTO aHaIM3a B 3amadax 00paboTKu
JaHHBIX TCXHUYCCKUX CHUCTECM.

2. IIporpamMmmHOe mocTpoeHHe rpauKOB pacIpeeICHUN U COBMECTHBIX (TOUYCUHBIX) IPa(HUKOB C
ucroins3oBanueM SI1.

3aB. Kadenpoii / /

Ilpumep 3a0anuit pybercnozo KOHmpons

21. Ilpenmer, 3a1a4u U COACPKAHNE TUCIUTLTNHEL.

22. CTpyKTypa Kypca, €ro MecTo ¥ pojib B IIOATOTOBKE CIIEIUATUCTA, CBSI3b C PYTUMHU
JUCLUTUTMHAMM.

23. Ponb Bu3yanu3anuu B cucreMax oOpabOTKU JaHHBIX U YIIPaBJIEHUs B HAyKe U Ha
IPOM3BOJICTBE.

24. OCHOBHBIE ATaITBl Pa3BUTHS MOJIXOA0B K 00padOTKE M BU3YyalIn3alluH TaHHBIX.
MeToanyeckue BONPOCHI BU3YAJIM3ALUH JAHHBIX

25. Undopmanus, curHainsl 1 1aHHble. CeMaHTHUECKUe MOJIeNH AaHHbIX. [IpoGnema
WHPOPMATHBHOCTH JIaHHBIX. 3a7]aua BU3yaTH3aIlHH.

26. KomupoBaHue, IOIX0OABI K IPEJICTABICHHUIO IAHHBIX B CUCTEMax cOopa u 00pabOTKH.
AbcTparupoBanue, oTepss HHPOPMALIUN U UX BIUSHUE HAa BU3YATIH3AIHIO.

27. I'padmueckue MHCTPYMEHTHI IPeCTaBIeHU HaydHOH nHopMaru. Tabnuubl u rpaduxy.
[TpuMepbl TpUMEHEHHs! TUarpaMm.

28. I'padmueckue MHCTPYMEHTHI aHAJIM3a OTKJIOHEHHH, UX 1eJTb U 3a]1a4d B aHAJIM3€ JaHHbIX.
[Ipumeps! TpUMEHEHHS.

29. I'padmueckne HHCTPYMEHTHI BU3YaJIM3aIlul PAaH)KUPOBAHHMS, UX IIeJTh M 33]1a9W B aHAJIH3E
naHHbIX. [I[puMepsl NpUMEHEHH .

30. I'padmueckre HHCTPYMEHTHI BU3Yyalln3allui OCOOCHHOCTEH pacipeaeseHui, uxX 1eb U
3aJjauyl B aHa/IM3€e JaHHbIX. [IpuMeps! npuMeHeHusl.

31. I'padmueckre MHCTPYMEHTHI aHAJIN3a U3MEHUYNBOCTHU JIaHHBIX, UX L€JIb U 3a/1a41 B aHAJIN3€
naHHbIX. [IpuMepsl NpUMEHEeHu .
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.
50.

['padmyeckue MHCTPYMEHTHI aHaIN3a TPYIII U CTPYKTYP Ha OCHOBE NMEPBUYHBIX JTAHHBIX,
UX 1IeJIb U 33/1a4¥ B aHaiu3e JaHHbIX. [I[puMepsl npuMeHeHus.

[TpuMmeHeHre CBOIHBIX TAOIUIl U TUTIEPKYOOB MPHU aHAIIN3E JTaHHBIX

MeTtoabl MaTeMaTHYeCKOH CTATHCTUKH B 32/1a4aX BU3YAJIM3alUU

Pacuer 6a30BBIX CTATUCTUYECKUX XapaKTepUCTHK. OnucarenbHas CTATUCTHKA.
Busyanu3zanusi COBOKYIHBIX MOKa3aTeeii COBMECTHO C MEPBUYHBIMU JaHHBIMH.

Pacuer u BU3yanu3anus pe3ylibTaToB KOPPESAIMOHHOTO aHaJIM3a B 3a/1a4ax 00paboTKu
JTAHHBIX TEXHUYECKUX CUCTEM.

Pacuer n BHU3YyalIu3anusi pE3yjabTaTOB (baKTopHOI‘O aHaJIM3a B 3aJa4dax 06pa6OTKI/I JaHHBIX

TEXHUYCCKUX CUCTEM.

Pacuer u BU3yanu3anus pe3ysibTaToB KJIaCTEPHOTO aHAIM3A B 3a7a4ax 00padOTKU JaHHBIX

TEXHUYECKUX CHUCTEM.

Pacuer u Bu3yanu3amus pe3ynbTaToB JUCIIEPCHOHHOTO aHAIN3a B 33a9ax 00paboTKu
JAHHBIX TEXHUYECKUX CUCTEM.

TexHuveckue cpeacTBa BU3YaTU3AINH JAHHBIX

Mertoasl BU3yalid3aliui OCHOBAaHHBIE HAa TOHUMAHUU TPUPOJIBI TAHHBIX

TexHoMorUM BU3yaJIu3alliy MIPOCTPAHCTBEHHBIX TaHHBIX.

[TpumeHeHne METOI0B TPEXMEpPHOM rpaduku npu Buzyanuzanuu qaHHbiX. [IpencraBienue

MHOI'OMCPHBIX JaHHBbIX. Oo0maka Touek. Bousgnaue HHTCPAKTUBHOCTU U JUHAMUKHU IIPpH
BU3YyaJIM3allMU JaHHBIX U UX pCajin3alus.

[TpumeHeHne METOIOB TPEXMEPHOU IpaMKy MPU BHU3yaTH3allud COBMEIICHHBIX TaHHBIX.

[Tpoekiuu Ha MWI0CKOCTh. MI30JMHUM 1 TOBEPXHOCTH.

Konseiiep Buzyanuzauun OpenGL. MaTpuirsl npeodpa3oBaHus U IPEACTABICHUS TaHHBIX.

IIpoekuuu.

IIpuMeHeHrne METO0B TONIOJIHEHHON PEAIbHOCTHU B 3a/1a4aX BU3YalIU3allly JaHHBIX.
IIpuMeHeHne MPOEKIIMOHHBIX TEXHOJIOTHNA TOTIOJIHEHHON PEAIbHOCTH B 33]1a4ax
BHU3yaJIN3aLUN.

IIporpamMmmHuble cpeacTBa 00pa0OTKH M BU3yaIU3alliH JAHHBIX

PacueT 0a30BBIX CTATUCTUYECKUX XapAaKTEPUCTHK, IEPEKPECTHBIX M CBOAHBIX TAOJIHIL C
ucnonb3zoBanueM Al

Koppeknus nponynieHHbIX 3Ha4eHU Ha OCHOBE TOHUMAaHUS ITPUPOJBI JAHHBIX.
AnmpoKkcuManysi, UHTEPIIONSILIUS U SKCTPANOJSIIMS 3HaUeHUH ¢ ucnonb3oBanueM AI1.
[TporpamMHoOe nocTpoeHue rpauKOB pacripeieIeHU 1 COBMECTHBIX (TOUYCUHBIX )
rpaukoB ¢ ucrnoiab3oBanuem AIl.

IIporpamMmMHO€E OCTpOCHUE KPYTrOBOM M CBEYHOU JUarpaMm ¢ ucnoiab3oBanuem Al1.
[TporpaMMHOe OCTpOeHHEe TEIII0BOM KapThl M CBOAHBIX runepkyoos (OLAP) c
ucnonb3zoBanueM AIlL
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