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[lepedens mmaHUPyEMBIX PE3yIbTATOB O0OYUESHHS MO TUCIUILIHHE (MOJIYITI0), COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTaTaMi OCBOEHHS 00pa30BaTeFHON MPOTPaMMBI

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

CtpykTypa U cofep:kaHue AUCHUTIIMHBI

Buapl yue6HO# paboThl U TPYI0EMKOCTH (TI0 popMamM 00ydeHUs)

Ounas dopma o0yueHus

TemaTudeckuii m1aH U3y4eHUs AUCITUIUTHHBI (110 popMamM 00yUueHUs)

Ounas dopma oOyueHus

Coneprxanue TUCIUILIAHBI

Temarnka ceMUHAPCKUX/TIPAKTHUECKUX U JTA00PATOPHBIX 3aHATHN
VYyebHo-MeToanueckoe 1 HHGPOPMAIIMOHHOE 00ecTieueHre

OcHoBHas 1UTEpaTypa

JlononHuTEeNbHAS IUTEPATYpA

DNeKTpOHHbIE 00pa30BaTENIbHBIE PECYPCHI

JInneH3noOHHOE 1 CBOOOJHO pacpOCTpaHIeMOe IPOTpaMMHOe oOecrieueHne
CoBpeMeHHbIe podeccHoHaTbHBIC 0a3bI JAHHBIX U HHPOPMAITMOHHBIC CIIPABOYHBIC CHCTEMBI
MarepuanbHO-TEXHHUECKOE 00ecTIeYeHHe

MeToaudeckne peKOMeHIaluu

MeTtoauyeckue peKoOMEeHIaluu AJis IPEroAaBaTes o OpraHu3aul 00ydeHus
MeTtoaudeckue ykazaHust sl 00yJaroIuXcsl IO OCBOCHUIO TUCITUTLINHEI

CpenctBa agantanuu MpenogaBaHus IUCHUTUTHHBI K TOTPEOHOCTSIM 00yYaroINXCsl MHBATHIOB
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 OCBOEHHS 00pa30BaTeIbHONH MPOrpaMMBbI

BBITTyCKHUK, OCBOUBIIIMK JTUCHIUILINHY, TOJDKEH 00J1a1aTh CIEIYIOMUMHA KOMIICTCHITUSIMU:

Koa n HaumeHoBaHHe NHIMKATOPbI J0CTHKEHUS] KOMIIETEHIIUH
KOMIIeTeHIUI
OIIK-8. Cnocoben OIIK-8.1 3HaeT OCHOBHBIE A3bIKH IPOTPAMMUPOBAHMS,

pa3pabaTbIBaTh aITOPUTMBI U | OTIEPAIIMOHHBIE CUCTEMBI U 000JIOYKH, COBPEMEHHBIE CPEbl
MIPOTpaMMBbl, TPUTOTHBIE IS | Pa3padOTKU MPOTPaMMHOTO 00ECTICYCHHUS.

npaktuyeckoro npumenenus | OIIK-8.2 YMmeer cocTaBisiTh anropuTMsbl, MUCaTh U
OTJIZKUBATh KOJIbI HA SI3bIKE MPOTPAMMUPOBAHUS, TECTUPOBATh
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 BHU3YyalIM3allMH 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 IMCHUIJIMHBI 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;
uszydaercs B 4 cemectpe. JlucummuinHa OasupyeTcsl Ha  CICAYIOMMX 3HAHUSAX ©  HaBBIKAX,
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 JUCHUTUINHBI COCTaBIsIeT 4 3aueTHbIe equHuUIlbl (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
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1 |Tewma 1. Mcropudeckrie OCHOBBI 2 6 8

B3aPIMOI[eI71CTBPIH YCJIOBCKA U MAallIUHBI.
KoMITIOHEHTEI BBOA/BBIBOIA BEIUUCIIUTEILHON
MAIUHBI ¥ UX UCTOPUYECKOE Pa3BUTHE.
TosiBnenne uaTepdeiica, kKak HEOOXOAMMOCTh
oOmenwnst c 9BM.

2 |Tema 2. Pa3BuTHe METONIOB U CPEJICTB 2 6
B3aMMOJEUCTBHS YEI0BEKA U MAIIUHBL.
CoBpeMEeHHbIEC YCTPOWMCTBA JIJIsl BBOJIA/BBIBOJIA
uHdopmaiuu. Mx cBoCTBa, MPeUMyIIecTBa U
HEJIOCTATKH.

3 |Tema 3. YestoBeKko-MaIllMHHOE B3aUMOIENCTBUE; 2 6
MOTHBAIMS; KOHTEKCTEI B3aUMOIEHCTBHUS
YEJIOBEKA U KOMITbIOTEPA; IPUHIIMIIBI CO3AaHUS
Y OLIEHKU SPTOHOMHYHBIX CHCTEM; MOICIH
MOBEJICHUS YeJI0BEKa MPH B3aMMOCHCTBUU C
OBM; y4eT 4eroBeYeCcKOro pasHoo0pas3us;
MPUHLMIBI XOPOILEro IU3aiHA;

4  |Tema 4. Cpena B3anmojieiicTBrsA. MynbTHMEIHA 2 6
Cpelibl — KOMITbIOTEPHAS MOIJICPHKKA BEIIaHuU,
BUJIEO TI0 TPEOOBAHUIO, MHTEPAKTUBHOE
TEJICBUICHUE, KOMITBIOTEPHAsS TeIeOHMS.
VYipaiieHue npoieccamu - J0KyMEHTOO00POT,
yIpaBJIeHHE CUCTEMaMH U O0yUYCHHE.

5 |Tema 5. [IpuHIMTIBI UCTIOIB30BAHHUSA: 2 6
OpraHu3anys A0CTyna K HHPOpMaIH,
WCIIOJIb30BaHHE CPENICTB TEIEKOMMYHHKALIUH,
Pa3BUBAIOIINE U IETOBBIC UTPHI, HOATOTOBKA
JOKyMEHTOB, YIIPaBJICHUE MPOLECCAMH,
MPOEKTHPOBAHKE CHCTEM U MPOTPAMMHBIX
HPOIYKTOB, HCCIIEJOBAHNE HMHUTAIIMOHHBIX U




MNOBECACHYCCKUX MO,Z[CHCﬁ.

6 |Tema 6. [Iporiecc MPOCKTUPOBAHMS: KU3HEHHBIH 2 6 8
[IUKJI IPOTPaMM, TIPaBUIIa POCKTUPOBAHUS,

MPOCKTHPOBAHKE TOJIE3HOCTH, TPOSKTHPOBAHHUE
0 TIPOTOTHITY, PAIKOHATBHOE TPOSKTUPOBAHHE.

7 |Tema 7. Y4er cyOBEKTHBHBIX (haKTOPOB MIPH 2 6 8
OpraHu3alMy AUAJIOTa YeJIOBEeK- MalIHHA.
OCHOBHBIE 3TaIbl TPOSKTHPOBAHUS
IPOrpaMMHOro obecreueHns Ipu yueTe
SPrOHOMHUKH YEJIOBEKO-MaLIMHHOTO
B3aHMOJEHCTBUS.

8 |Tema 8. MeToabl pe4eBOro yrpaBiecHUS U 2 6 8
peueBOro npeacTaBIeHUs HHPOPMAITHH.
MuTepakTuBHasa peueBas cxema. MeTo bl
pacro3HaBaHUs PEYH, U3MEHYMBOCTh PEUH,
3aBUCHMOCTD OT TOBOPSIIIETO.

9 |Tema 9. Uenoseueckuii hakTop; 0COOCHHOCTH 2 6 8
BOCIIPHATHUS HH(POPMAIINH Y YEIIOBEKa;
BPEMEHHOH (PaKTOp; OIMIMOKHU; 331291
NPOEKTHPOBIINKA; KOMIIPOMHUCC MEXTY
CKOPOCTBIO U TOYHOCTBIO BOCIIPUATHA.

Uroro 18 36 90

3.3 Conep:xaHue TUCHUTLIAHBI

Tema 1. Vicropuueckne OCHOBBI B3aUMOJICHCTBHUS YEJIOBEKa M MallnHbl. KOMITOHEHTHI BBO/Ia/BBIBOA
BBIYMCIIUTEILHOM MAaIllMHBI W WX UCTOpuueckoe pasputue. llosiBnenue wuHTepdeiica, Kak
HEeo0X0IMMOCTE 00menus ¢ OBM.

Tema 2. PazBuTue METOMOB W CPEICTB B3aMMOICHCTBHsS deloBeka M MamuHbL. COBpEMEHHBIE
yCTpOICTBA JUIs BBOJIA/BbIBOIa MH(GOpMaluu. VX cBOICTBA, MPeUMYIIECTBA U HEOCTATKHU.

Tema 3. UennoBeko-MallIMHHOE B3aUMOJCHCTBUE; MOTHBAIINS; KOHTEKCTHI B3aNMOJICHCTBUS YEJIOBEKA U
KOMIBIOTEPA; MPUHLIMIIBI CO3AaHUA U OLICHKH 3PrOHOMUYHBIX CUCTEM; MOJIECNIA IMOBEACHUS YEIOBEKa
npu B3aumojieicTBuU ¢ DBM; yueT yenoBeueckoro pasHooOpa3us; MPUHIIMIIBI XOPOIIEro JU3aiiHa;
Tema 4. Cpena B3aumojeicTBus. MynbTUMeIUa cpeabl — KOMIIBIOTEpHAs MOAJEPKKa BEIIaHMS,
BUJICO MO TPeOOBAHUIO, WHTEPAKTHUBHOE TEJIEBHUJCHUE, KOMIbIOTEpHas TenedoHus. YmpaBlieHHE
MpoIeCCaMt - JOKYMEHTOOOOPOT, YIIpaBJIeHHEe CUCTEMaMU U O0y4YeHUeE.

Tema 5. [IpuHIIUTIBI UCTIOTB30BAHUS: OPTaHU3ALNA AOCTYIAa K HHPOPMAIUH, UCTIOIB30BaHUE CPEICTB
TEJICKOMMYHUKAIIUM, pPA3BUBAIONIME W JIEJIOBBIE WIPhI, MOJATOTOBKA JOKYMEHTOB, YIIPaBJICHUE
MPOLECCaMH, TPOEKTUPOBAHUE CUCTEM M TPOTPAMMHBIX TPOIYKTOB, UCCIEOBAHNE UMUTAIIMOHHBIX U
MOBEICHYECKUX MOJEIIEH.

Tema 6. Ilpouecc NpPOEKTUPOBAHUS: KU3HEHHBIM IIUKI MPOrpaMM, MpaBujia HPOESKTHUPOBAHUS,
MIPOEKTUPOBAHUE TMOJIE3HOCTH, IPOCKTUPOBAHUE IO MPOTOTHUILY, PALMOHAIBHOE IPOEKTUPOBAHHUE.
Tema 7. YueT cyOBEKTUBHBIX (DAKTOPOB MpU OpraHU3AlMU JUAJIOTa 4YeloBeK- MaminHa. OCHOBHBIE
ATamnbl MPOCKTUPOBAHUS IPOTPAMMHOTO OOECTICYSHUS TIPH YU€Te IPrOHOMHUKH YEIOBEKO-MAITMHHOTO
B3alUMOJICUCTBUSL.

Tema 8. Meronbl pedeBOro ymnpaBJieHHs U PEeUeBOro mnpejactaBieHus uHGopmanuu. MHTepakTUBHAS
peuesas cxema. MeToabl paCrio3HaBaHUs peun, U3MEHUUBOCTD PEYH, 3aBUCUMOCTb OT TOBOPSILETO.
Tema 9. UenoBeueckuii GakTop; 0COOCHHOCTH BOCHPHATHS HH(POPMAIMH Y UYeIOBEKa; BPEMEHHOM
dakTop; OmMOKH; 3amayd TMPOCKTUPOBIIMKA; KOMIIPOMHUCC MEXKIYy CKOPOCTBIO M TOYHOCTHIO
BOCTIPUSITUA.

3.4 TemaTnka ceMUHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA




Jlabopamopnule 3anamus

JlaGopaTtopHnas padora Nel. Mcnons3oBanue rpaduueckux Bo3mMokHocTeld C# uisl BU3yanu3aiuu
JAHHBIX CTOXACTUYECKUX MPOLIECCOB.

JlaboparopHas padota Ne2. [IpumeHeHre NpoeKni U MaTpULl TPAHCIISILIMY [IPU BU3yaIu3aluu
JAHHBIX.

JlabGopaTtopnast pabota Ne3. AnnaparHasi mojaep>kka 0TOOpa’KeHUs MPOCTPAHCTBEHHBIX JaHHBIX.
JlaGopaTtopHnast pabotra Ne4. MHOromMepHblii aHAIN3 U BU3yalU3alisi MOHUTOPUHTOBBIX JaHHBIX.
JlabGopaTtopuast pabota Ne5. [IpuMeHeHre TEXHOIOTUI AOMOJHEHHOM PEabHOCTH.

4 YyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE o0ecnieyeHne
4.1 OcHoBHas1 IUTEpPaTYypa

1. Ckopoukuna T.C., HMuHdopmanuroHHbIE TEXHOJIOTUM BU3yalu3aluud OU3HEC-UH(GOPMALIUU:
yuebnoe nocodue/ T.C. Cxkopoukuna. — M.: @uHaHCOBBIN yHUBEpcHTET, 2017. — 74 c.

2. Ditamxen J. MHTepakTHBHAS KOMITbIOTEpHAs rpaduka. BBoausii kype Ha 6aze OpenGL. —M.:
Uz narensckuii gom “Bumbsamc”, 2001, —592 c.

3. Xumn @. OpenGL. IIporpammupoBanue Tpexmepnoii rpaguku. —CI16.: [Tutep. 2002

4. Tuxomupos 0. IIporpammupoBanue tpexmepnoii rpaduku. — CI16.: BHV-Cankrt-IlerepOypr.
2000.

4.2 JlonoJIHUTEIbHAS JINTEpaTypa

1. MaremMaTH4ecKne METOMbl TICHXOJIOTWYECKOrO HCCIECNOBAaHHUS @ aHAJIW3 W WHTEPIpEeTanus
naHHbIX : yueObHoe mocobme / A.J[. HacnmemoB. — 3-e usnmanume, crepeorunHoe. — CaHKT-
[TerepOypr : Peus, 2007. — 392 c. — ISBN 5-9268-0275-7.

2. SPSS: wuckycctBo 00paboTku uHpOpManuu. AHAIM3 CTAaTUCTUYECKUX JAaHHBIX U
BOCCTAaHOBJICHUE CKPBITHIX 3akoHOMepHocTel: [lep. ¢ Hem. / Axum brotons, [lerep Lédens -
CII6: OO0 "IuaCodTIOIT", 2005 - 608 c.

4.3 DyieKTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

1. IInardpopma mudposoro obOpasoBanuss Mocnonaurexa (DOP) — TexHonoruu BU3yaIH3alUU
JTaHHBIX cucTeM yrpasienus: https://online.mospolytech.ru/local/crw/course.php?id=12206

2. TlIpoekt SharpGL (odpunmanbHbIil caliT). Y cTaHOBKA, HACTPOHKA M HCIIOIB30BAHUE Wrapper s
OpenGL gns C# (eng). (snexTpoHHBIA pecypc: https://github.com/dwmkerr/sharpgl
nposepeno 30.01.2023)

3. VYpoku mo SharpGL. Uncrammsauus B VisualStudio. Co3mganue mpuiiokeHu. (37ME€KTPOHHBIN
pecypc: https://sites.google.com/site/raznyeurokipoinformatiki/home/c/sharpgl , mpoBepeHo
30.01.2023)

4. bubnmnoreka AForge. NET/GRAFT. Peanuzauus texnonoruii 3D-nomnonHeHHo peanbHOCTH B
C# (omextpoHHBIM pecypc: http://www.aforgenet.com/articles/gratf ar/ , mpoBepeHO
30.01.2023)

4.4 JInieH3M0OHHOE M CBOOOTHO PACIIPOCTPaHsieMoOe MPOrpaMMHoe odecreyeHne

1. Omeparmonnsie cucremsl — Microsoft Windows, Ubuntu Linux
2. Cpena pa3pabotku npuiokenuit — Microsoft Visual Studio



3.
4.

bubnmoreka Busyanusanun — OpenGL, SharpGL
bubnmoreka kommnproTepHoro 3penus — OpenCV, OpenCVSharp

4.5COBpeMeHHbIe HpO(l)eCCI/IOHaJILHbIe 0a3mbl JAHHBIX H HH(bOpMaIII/IOHHLIe ClIpaBOYHLbIC
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CHCTEMbI

CrnpaBouHo-nipaBoBasi cucrtembl «Koncynbrantllntoc: Hexommepueckas HHTEpHETBEPCHUS»
https://www.consultant.ru/online/

OdunmanbHpId HHTEPHET-MIOPTAN MpaBoBor MH(popmaruu http://pravo.gov.ru

Poccuiickas HarmoHabHast OubamoTexa http://www.nlr.ru

OBC «YHuBepcuTeTckast 6ubanoTeka onmaiin» https://biblioclub.ru/index.php

Enunoe okHo goctyma kK oOpa3oBarenbHbIM  pecypcam  DenepanbHbIl  TOpTai
http://window.edu.ru

Hayunas anexkrponnas 6ubnuoteka http://www.elibrary.ru

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

MarepuajabHO-TEXHHYECKOE 00ecTeyeHne

KomMmnbrorepHble Kiaccsl ¢ OCHALIEHUEM: CTOJIBI, CTYJIbs, ayJUTOPHAs JIOCKA, HCIIOIb30BAHME
IIEPEHOCHOTO0  MYJIbTUMEIAUMHOIO KOMIUIEKCa (IIEPEHOCHOM MPOEKTOp, IEepPCOHAIbHBIN
HOYTOYK).

[lepcoHanbHble  KOMIBIOTEPHl, MOHMTOPBI, MBIIIKHM, KiIaBHaTypsl. Pabouee mecTo
IIpenojaBaTessi: CToJ, CTYIL.

AynuTopus AJis CaMOCTOSITENIbHON pabOThI.

bubnnoreka, YMTaIBHBIN 341,

MeToauueckue PEKOMEHIAUH

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

1.

[Ipy moaroTroBke K 3aHATUSAM CleAyeT NpPeABapUTENIbHO MpopaboTaTh MaTepuall 3aHATHS,
IIPELYCMOTPEB €ro IojAadyy TOYHO B OTBEIACHHOE M 3TOro Bpems 3aHsaTus. Cienyer
MOJIrOTOBUTh HEOOXOJMMbIE MaTepHalibl — TEOpPeTUYECKHE CBeNeHUs, 3agaun u ap. Ilpu
MIPOBEACHUM 3aHATHs CIEAYeT KOHTPOJMPOBATh IMOJAady MaTepHalla W PEIICHHE 3aJaHHui C
y4eToM y4eOHOTO BpPEMEHHU, OTBEIEHHOTO JIJIs 3aHATHSI.

[Ipu mpoBepke pabOT U OTYETOB CJIENYET YYUTHIBATH HE TOJBKO MPABHIBHOCTH BBIMOIHEHUS
3aJJaHUi, HO U ONTHUMAJIbHOCTh BBHIOPAHHBIX METOJIOB PELIEHMsI, IPAaBUIBHOCTD BBIITOJIHEHHS
BCEX €ro 1Iaros..

[Ipu opranu3anuu U MPOBEACHHUS SK3aMEHOB B MPAKTHKO-OPUEHTHPOBAHHON (hopMme ciemayeT
HCIIOJIb30BaTh YTBEPK/IEHHbIE Kadeapoilt MeTonyeckie peKoMeHIaluu.

6.2 MeToguyeckue yKa3aHus JAJIsl 00y4AIIUXCS 10 OCBOCHUIO THCIUTIIIMHBI

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

CaMOCTOSITENIbHON paboThI 0Oy4Jaronmxcs. Beimensembie 4achl 1eaecoo0pa3Ho UCIIOIB30BaTh TS
3HAKOMCTBA C Y4eOHOUM M HAYYHOU JTUTEepaTypoil 1Mo mpodiieMaM TUCIUIUIMHBI, aHaIi3a HAyYHBIX
KOHIIEIIINN.

[IpomexxyTounast arTecTanus ooyJaronuxcs B (popme 3a4eTa MPOBOJUTCS IO pe3yiIbTaTaM

BBINOJIHEHHUSI BCEX BUAOB y4eOHOW palOoThl, MPENyCMOTPEHHBIX YYE€OHBIM IUIAHOM IO JaHHOHN
JUCLUIUINHE (MOZYJII0), IPU ATOM YYUTBIBAIOTCS PE3YJbTAThl TEKYLIETO KOHTPOJI YCIIEBAEMOCTH
B TeueHue cemecTpa. OIeHKa CTENEeHH TOCTHKEHUSI 00yUJalOIIUMUCS TUIAHUPYEMBIX Pe3yIbTaToB
0o0y4YeHHs MO JUCLUIUIMHE MPOBOJIUTCS MpenojaBaTeieM, BEAYIIMM 3aHATHA M0 AUCLUIUINHE



METOJIOM DJKCHEpPTHOM oOueHKkdu. [lo uToram mnpOMEXYyTOYHOM aTTecTallud MO AUCHUILIMHE
BBICTABJISIETCS ~ OIEHKAa  «OTJIMYHO»,  «XOPOIIO»,  «YIOBJIECTBOPUTEIHHO» WU  «HE
YIOBJIETBOPUTEIHHOY.

K nmpomexyTouHOI aTTecTalluy AONYCKArOTCs TOJIBKO OOydaroluecs, BBIIIOJHUBLINE BCE
BUAbl y4yeOHOM paboThl, NPEIYCMOTpPEHHbIe pabouell mporpaMMoll 1O  JUCLHUIUIMHE
«[IporpaMMupOBaHKe U OCHOBBI AJITOPUTMU3ALUN CUCTEM YIIPABICHUS».

6.3 CpencrBa aganTanuy NPenoAaBAHUsA TUCIUILUINHBI K MOTPEOHOCTAM 00y4YaroIuXcs HHBAJINIOB
U JINI ¢ OTPAHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpr HEOOXOAMMOCTH B O0pPa30BATEIHLHOM MPOIECCE MPUMEHSIOTCS CIEAYIONIUE METOIBI H
TEXHOJIOTHH, OoOJeryaroniye BocnpuaTue MHGopMauy o0yJyaronMMHUCS WHBATUAAMU U JIUIAMU C
OTpaHUYEHHBIMU BO3MO>KHOCTSIMHU 37I0POBbBSI: - CO3JJaHHE TEKCTOBOM BepCUU JIFOOOTO HETEKCTOBOTO
KOHTEHTa UI1 €ro BO3MOXKHOTO MpeoO0pa3oBaHMsl B albTepHATHBHBIE (OPMBI, yTOOHBIE IS
pa3IMYHBIX MOJB30BaTENCH;

* CO3/aHMe KOHTEHTAa, KOTOPBIA MOYKHO TPEACTABUTh B PA3IMYHBIX BUIaX 0€3 MOTEepH JaHHBIX
WIA CTPYKTYpPBI, IPEAYCMOTPETh BO3MOXKHOCTh MacIITaOMPOBAaHUS TEKCTa M HM300pa)KeHUM
0e3 moTepu KauecTBa, NPeayCMOTPETh JOCTYIHOCTh YIIPABJIEHUSI KOHTEHTOM C KJIaBHATYPBI;

* CO3/aHME BO3MOXKHOCTEH JJIsi 00YyJaronIMXcsl BOCIPHHUMATD OAHY M Ty e MH(OpManuio u3
pPa3HbIX HCTOYHUKOB, HAIpUMeEp, TaK, 4YTOObl JMIA C HApPYLIEHUSAMHU CIIyXa I[OJIy4aju
MH(pOpPMaLIMIO BU3YyalIbHO, C HAPYLIEHUSIMU 3PEHUSI ayIUaJIbHO;

* [PUMEHEHME NMPOTrPaMMHBIX CPEACTB, OOECIEUUBAIOLIUX BO3MOKHOCTh OCBOCHMSI HaBBIKOB U
yMeHuH, (GOPMHUPYEMBIX TUCIMIUIMHOMN, 3a CYET albTEPHATUBHBIX CIOCOOOB, B TOM YHCIIE
BUPTYaJIbHBIX JA00PATOPUN U ACCUMMJIALIMOHHBIX TEXHOJIOTHI];

* NIpPUMEHEHHME JUCTAHIMOHHBIX O00Pa30BaTENIbHBIX TEXHOJOTHH A mepeaayd MHopMaluy,
OpraHu3alii Pa3IUYHbIX (OPM HHTEPAKTUBHOM KOHTAKTHOM pPabOThl 0O0ydaromerocs c
npenojaBaTesieM, B TOM 4HcI€ BEOMHApOB, KOTOpPbIE MOTYT OBITh HCIOJB30BaHBI IS
IIPOBEICHUS BUPTYAJIBHBIX JIEKIMM C BO3MOXXHOCTBIO B3aMMOJEHCTBHUS BCEX YYaCTHUKOB
JUCTAaHIIMOHHOTO O0Y4eHMUsI, IPOBE/ICHNsI CEMUHAPOB, BBICTYIUIEHUS C JOKJIaJaMH M 3alUThI
BBINIOJTHEHHBIX padoT, MPOBEIEHNS TPEHUHIOB, OpraHN3allui KOJIJIEKTUBHONW paboThI;

® MNPUMCHCHHUEC JHUCTAHIITMOHHBIX 06pa3OBaTeJ'II>HBIX TEXHOJIOTHi AJi1 OpraHu3alvun (1)0pM
TCKYLICTO U ITPOMEIKYTOUYHOI'O KOHTPOJIA;

* YBEIMYEHHE NPOJOJDKUTEIBHOCTH C/aud OOy4aroUMCs HWHBAIMIAOM MM JIMIOM C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbS  (OpM TNPOMEXKYTOUHOH aTTecTaluu 10
OTHOILIEHHIO K YCTAaHOBJIEHHOW MPOJOJKUTEIBHOCTH UX CHAYU: - IPOJOJDKUTEIBHOCTH CAAYU
3auéTa WM HK3aMEHa, IPOBOAMMOIO B MUCHMEHHOU (opme, - He Oosiee yueM Ha 90 MUHYT; -
MPOJOKUTEILHOCTH TMOJATOTOBKM OO0YyYaromierocsi K OTBETY Ha 3auéTe WIM DSK3aMeHe,
MIPOBOJINMOM B YCTHOM opMme, - He Oosiee ueM Ha 20 MUHYT;

* TIPOJOJDKUTEIBHOCTH BBICTYIUICHHUS, OOydarollerocs MpH 3aliuTe KypcoBOW padOTHI - He
6osee ueM Ha 15 MHUHYT.

Jns  obecriedeHuss TOATOTOBKM Jrofed B (opmare OYHOM ayIuTOpHOH paboThl C
OTPaHUYEHHBIMU BO3MOXXKHOCTSIMU JBMKEHUS BHIOMPAIOTCS ayJTUTOPUU C JIOCTYIIHOCTBIO B paMKax
TpeOoBaHUl MO opraHu3au 6e30apbepHOM cpesibl IBUKEHUS.

7 DoHJx OLIEeHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISI H OLEHHBAHHUS Pe3yJIbLTATOB 00yYeHHsI

[Toka3areneM OIICHMBAHUS KOMIIETEHIIMA Ha PAa3MUYHBIX JTanax WX (OPMHUPOBAHUS
ABIIIETCS TOCTH)KEHUE OOYyYaroUIMMHUCS IJIaHUPYEMbIX Pe3yJabTaTOB OOYy4EHHS MO AUCIMILTAHE



(MoyII0)

OIIK-8 CriocobHOCTB pa3pabaThIBaTh AITOPUTMBI H IPOTPAMMBI, IPUTOJHBIE IS TPAKTHYECKOTO MPUMEHEHHUS

ITokaszaTens Kpurepuu oueHupanus
1 2 3 4

OIIK 8.1: - ocHOBBI  |OOyJarOmuiC 5 OOby4aromuiics OO0yuaromuiics OO6yuarommuiics
ITOPUTMH3AINA U |AEMOHCTPUPYET JEeMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
(cBoiicTBa IIOJIHOE OTCYTCTBHE | HEIIOJHOE YaCTUYHOE IIOJIHOE
JITOPUTMOB, 00JIACTh [WJIM HEJOCTATOYHOE |COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
MPUMEHCHUS COOTBETCTBHE CIICAYIOIINX CIIEIYIOMINX 3HAHUM: |CIIeAYIOIIUX 3HAHNH]:
QITOPUTMOB); - CIEAYIOMINX 3HAHWH: |3HAHWI:0CHOB OCHOB OCHOB
METOABI IOCTPOCHHS |OCHOB ITOPUTMHU3ALINY; ANTOPUTMHU3ALINY; ITOPUTMU3ALINY;
ITOPUTMOB; - ANTOPUTMU3ALM H;  |METOJIOB MOCTPOCHUS [METOJIOB MTOCTPOCHUS |METOZOB TIOCTPOCHHUSI
CTPYKTYPhI JAaHHBIX; METOAOB IIOCTPOCHUA |aJITOPUTMOB, AJIr'OPUTMOB, AJITOPUTMOB,

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

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

CTPYKTYp aHHBIX;
CHUHTaKCHUCA U
CEMaHTHKH
YHHUBEPCAJIBHOTO
ITOPUTMHYECKOT O
SI3BIKA
MIPOrpaMMHUPOBaH Us
BBICOKOTO YPOBHS;
OCHOB PUHITUIIOB U

CTPYKTYP HaHHBIX;
CHUHTaKcuca u
CEeMaHTHKHU
YHHMBEPCAJIbHOTO
AITOPUTMHUYECKOT O
SI3BIKA
MIpOrpaMMUPOBaH s
BBICOKOT'O YPOBHS;
OCHOB IIPUHIIUIIOB U

CTPYKTYp IaHHBIX;
CHUHTAKCHUCA U
CEMaHTHKHU
YHHUBEPCAIBHOTO
ITOPUTMHUUYECKOT O
A3BIKA
MIPOrpaMMHUPOBaH U
BBICOKOT'O YPOBHS;
OCHOB IPUHIIUIIOB U

pa3paboTKu OCHOB IIPUHIUIIOB U |METOJI0JIOTHI METO/I0JIOTUH METO/I0JIOTHH
MIPUKJIATHOTO METOJIOJIOTHHU pa3paboTku pa3paboTku pa3paboTKu
MIPOTPaMMHOI0 pa3paboTKu MIPUKJIAHOTO MPUKIIAIHOTO MIPUKJIAJHOTO
obecrieyeHus; - NPUKIATHOTO MPOTPaMMHOTO MPOTPaMMHOTO IpOrpaMMHOTO
TUTIOBBIE CTIOCOOBI  |IPOrPaAaMMHOTO oOecrieyeHus; obecrieyeHus; obecrieyeHus;
OpraHu3alun o0ecrieyeHus; THUIIOBBIX CIIOCOOOB | TUTIOBBIX CIIOCOOOB  |THIIOBBIX CLIOCOOOB
MPOTPaMMHBIX TUTIOBBIX CITIOCOOOB  |OpTaHU3aInN OpraHu3aIyu OpraHu3aluu
JIAHHBIX; - TIOAXOABl |OpraHU3aIN MPOTPaMMHBIX MPOTPaMMHBIX POTrPaMMHBIX
K [TOCTPOCHHUIO NPOrpaMMHBIX JAHHBIX; TTIOIX0/I0B K |JaHHBIX; MOJX0A0B K |AaHHBIX; IOJXOJ0B K
MPOTPaMMHBIX JaHHBIX; OIXOA0B K |IOCTPOCHUIO MOCTPOCHHUIO HOCTPOEHHUIO
JITOPUTMOB. MOCTPOCHHUIO MPOTPaMMHBIX MPOTPaMMHBIX POTrPaMMHBIX
NPOrpaMMHBIX JITOPUTMOB. AITOPUTMOB. JITOPUTMOB.
aJTOPUTMOB. JomyckatoTcst Jomnyckarorcs CBoOonHO

3HAYHUTENILHBIC HE3HAYUTEIIbHEIE orepupyeT

omuoKH, OIINOKH, pUOOpETEHHBIMU

MIPOSIBIISICTCS HETOYHOCTH, 3HAaHUSIMH.

HEJIOCTATOYHOCTh 3aTpyIHEHHS TIPU

3HaHW, 110 Py AHATUTHYECKUX

moKasareJet, ornepauusx.

oOyJarouiics

WCTIBITHIBAET

3HAYUTEJIbHBIC

3aTpyIHEHHS IpU

OTIEPUPOBAHUH

3HAHUSIMU TIPH UX

nepeHoce Ha HOBbIE

CUTYyalluu
OIIK 8.2: - ctpouts |O0yuvaromuiic s He |OOyyaronuiics OO0yyvaromuiics OO0yuaromuiics
OJIOKCXEMBI yMeeT WM B JIEeMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
JITOPUTMOB; - HEI0CTaTOYHOM HETIOJIHOE JaCTUYHOE HIOJIHOE
MPOBOJUTD aHATIN3  |CTEIIEHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
3¢ PEKTUBHOCTH OCYILECTBIISTD CIICAYIOIINX YMEHHM: |CICAYIOMNX YMEHHMH: |CIIe Iy FOIIIX
JITOPUTMOB; - CHHTE3 - CTPOUTh OCYILECTBIIATh OCYILIECTBIISITh YMEHUI:0CyIecTB
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OIMUCaThb AJITOPUTM,

OJIOKCXEMBI

CHUHTC3 - CTPOUTH

CHUHTEC3 - CTPOUTH

JIAATH CUHTES -

UCTIONB3YS AITOPUTMOB; OJIOK-CXEMBI OJIOK-CXEMBI CTPOUTH OJIOKCXEMBI
KITFOUEBBIE CIIOBA IPOBOJUTH AHAIN3  |aJITOPHUTMOB,; QITOPUTMOB; aJITOPUTMOB;
SI3BIKOB sddexTBHOCTH MIPOBOJUTD QHAIN3  |IPOBOAWTH AHAJHM3  |POBOJIUTH AHAIN3
MIpOrpaMMHUpPOBa HUSL, |aJTOPUTMOB; 3¢ PEKTUBHOCTH 3¢ PEeKTUBHOCTH 3¢ PeKTUBHOCTU
HO OIyCKas OIMCATh ANTOPUTM, |aJITOPHUTMOB,; QITOPUTMOB; aJITOPUTMOB;
HOAPOOHOCTH U UCTIONB3YS OIMCaTh AITOPUTM, |ONUCATh ATOPUTM, |OIHCATh AITOPHUTM,
crennpUIecKuit KJIIOUEBBIC CIIOBA UCTIONB3YS UCTIONB3YS UCTIOJNIB3YSI
CHUHTAKCHUC S3BIKOB KITIOUEBbIE CIIOBA KIIIOUEBBIC CIIOBA KJIIOUEBBIC CJIOBA
(TIceBIIOKON). IpOrpaMMHUPOBA HHUS, SI3BIKOB S3BIKOB S3BIKOB
HO OITycKast MIPOTPaMMHUPOBAH WS, |IPOrPaMMHUPOBaH s, [IPOrPaMMHUPOBAH U,
noJpoOHOCTH U HO OITycKas HO OITycKast HO OITycKas
crienuraeckumit TOAPOOHOCTH U TOAPOOHOCTH U MMOAPOOHOCTH U
CHHTAaKCHC crieIn (O UIeCKHiA crienuraecKumit crienuUIecKuiz
(mceBOokon). CHHTAKCHC CHHTAKCHUC CHHTAKCHC
(mceBmokom). (iceBIOKON). (nceBmokon).
OIIK 8.3: - Oo6yuatomuiic 1 He  |OOyJarommiics Obyuarommuiics OOyuaronuiics B
HaBBIKAMHU BJIaJiecT WU B BJIaJICCT HABBIKAMHM  |4aCTUYHO BJIaJeeT  |TIOJHOM 00ObeMe
COCTaBJICHHS HEJOCTaTOYHOU COCTaBJICHHS HaBBIKAMHU BJIaJICET HABBIKAMHU
ITOPUTMOB U HX CTETIEHH BJaJieeT ITOPUTMOB U HX COCTaBJICHUSI COCTaBIICHUS
MpeJCcTaBICHUS B HaBBIKAMH MpeJCTaBICHUS B ANTOPUTMOB U MX AITOPUTMOB U HX
BHUJIE OJIOKCXEM; - COCTaBJICHUS BHje OJIOK-CXeM; IPE/ICTaBICHHS B NIPE/ICTaBIICHUS B

HaBbIKAMH
(dhopManuzanuu
MMPpUKIIaJHBIX 3aaa4.

QJITOPUTMOB M UX
MPEICTABIICHUS B
BHJIE OJIOKCXEM;
HaBLIKAMH
(hopMmanuzanuu
TIPUKJIAIHBIX 3a]1a4

HaBbIKAMHU
(dhopMau3zanyu
NPpUKIIaJHBIX 3aaa4.

BHJE OJIOK-CXEM;
HaBbIKaMU
(dhopManuzanuu
MPUKIIATHBIX 33724

BHE OJI0K-CXEM;
HaBbIKaAMH
(hopmManuzaryu
MPHUKIIATHBIX 3a]1a4.

[IK-2. Cnocoben paboTath HaJl MPOEKTaMH KOHTPOJIMPOBATH X0/ UX pa0dOT B 001aCTH UCTIOIB30BAHUS
TPEXMEPHOTO MOJICIIMPOBAHMS ¥ Pa3padO0TKH CIIEIHATU3UPOBAHHOTO MPOrPAMMHOT0 00eCIIeYeHUS C
NPUMEHEHUEM TPEXMEPHOU TpaduKH.

[TIK-2.1 3naTh OO6yuatomuiic s OO0yuaromuiics OO0yyaromuics OO6yuaromuiics
OCHOBHBIC TIPUHIIMITBI | IEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
pa3paboTKu MOJTHOE OTCYTCTBUE | HEMOJTHOE YaCTUYHOE MOJTHOE
MIPWIOKEHUH, WJIM HEJOCTATOYHOE |COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
MIPMEHSIFOIIIAX COOTBETCTBHE CIIeIYFOIIUX CJICIYFOIINX 3HAHUMN: |CIICAYIONIUX 3HAHUM:
METOIbI TPEXMEPHOH |CIEYIONIMX 3HAHU: |3HAHWWA:OCHOBHBIC  |OCHOBHBIC IPUHIIMITHI OCHOBHBIE MPHHIIUTIBI
rpaduKH B 33/ja4aX |OCHOBHBIC ITPHHIIMIIBI | IPUHIIUITHI pa3paboTKu pa3paboTku
BH3yaJTN3AIHH paszpaboTku pa3paboTKu MIPWIOKEHUH, MIPIIOKEHUH,
JTAHHBIX. MIPUIOKEHUH, MPUIIOKCHUH, MPMEHSFOIINX TPMEHSFOIINX
MIPMEHSFOIINX MIPMEHSFOIIUX METO/JTbI TPEXMEPHOU |METOBI TPEXMEPHOH
METO/IbI TPEXMEPHOM |METOBI TPEXMEPHOH |TpaduKH B 3a1a4ax |[rpaduKH B 3a1a4ax
rpaduku B 3aayax  [rpaduKy B 3a7adax  |BU3yalld3alldd BU3yaJIU3aLIUN
BU3YaJIN3aIAN BH3YaJTH3aIHH JTAHHBIX.. JTAaHHBIX.
JTAHHBIX. JAHHBIX.
I1IK-2.2 YmMmeTh OO6yyaromuiic s He  |OOyyaronuics OO0yyvaromuiics OO0yuaromuiics
paboTaTh HaJ yMEET WM B JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
MIPOEKTaMH B HEJI0CTAaTOYHON HEIOJIHOE JaCTHUYHOE MOJIHOE
o0acTu pa3pabOTKU |CTEIIEHU yMEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Y IPUMEHEHUS paboTarh Hax CJIEYFOINX YMEHHU: |CIIEYIOIINX YMEHHMN: | CIIETYIOIIIX

CPENCTB TPEXMEPHOH
rpad UKy B 3aa9aX
BU3yaIIU3aLUU
JaHHBIX.

IIPOEKTaMU B
obnactu pa3paboTku
Y IPUMEHECHHS
CpEJICTB TPEXMEPHOH
rpaduKH B 3a1a9ax
BU3YaJIU3AIUN
JTAHHBIX.

pabortath HaJ
MPOEKTAMU B
o0mnacTtu pa3paboTKu
Y TIPUMEHEHUS
CPEICTB TPEXMEPHOH
rpaduKH B 3a7a4ax
BU3YyaJN3alun

paboTtath HaJ
MPOEKTaMH B
oOmactH pa3paboTku
Y TIPUMEHEHHS
CpEJICTB TPEXMEPHOM
rpa UKy B 3aa4ax
BU3yaJIH3allN

yMeHHuH: paboTaTh
HaJl IPOCKTaMH B
o0macTty pa3paboTKH
Y IPUMEHEHHS
CPEJICTB TPEXMEPHOU
rpaduku B 3aauax
BU3yaJH3aluU
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JAHHBIX. JAHHBIX. JAHHBIX.
I1IK-2.3 Brnanmets OO6yuatomuiic 1 He  |OOyJaroIIHIiiCs OOyuaromuics OOyuaromuiics B
HaBBIKAMHU BJIaJIceT WU B BJIaJICCT HABBIKAMH  |4aCTUYHO BJIAJICET  |TIOJIHOM 00ObeMe
MPOEKTUPOBAHMS U |HEIOCTATOYHOM MPOEKTUPOBAHUSI U  |HABBIKAMU BJIaJieeT HABBIKAMH
MPUMEHEHUS CTETICHH BIaJieeT MIPUMEHECHUS MPOCKTHPOBAHUS U |TIPOCKTUPOBAHHS U
WHCTPYMEHTOB HaBBIKAMHU WHCTPYMEHTOB MPUMEHEHUS MIPUMEHECHUS
TpeXMepHOH MPOCKTHPOBAHUS U | TPEXMEPHOU WHCTPYMEHTOB WHCTPYMEHTOB
rpaduKy B 3a7a4ax |[IPUMEHEHUS rpaduKy B 3aJa4ax | TPEXMEPHOH TPEeXMEepHOii
BU3YyaTH3aIiN WHCTPYMEHTOB BU3YyalIU3aIHN rpaduKH B 337a4ax |rpaduky B 3a/1a4ax
3aHHBIX. TpEeXMEpHOI 3aHHBIX. BU3yaJIM3alln BU3yaJIH3alUuU
rpaduKy B 3a7a4ax 3aHHBIX. 3aHHBIX.
BU3yaIH3aiuu
3aHHBIX.
7.2 Illkana v KpUTEPUH OLIEHMBAHNS Pe3yJIbTATOB 00yUeHUsI
Kputepuu orieHku oTBETa Ha SK3aMEHE
«OTJIIMYHO»: OOydYaloIIUHCAd JEMOHCTPUPYET CHUCTEMHBbIE TEOPETHYECKHE 3HaHWS,

MPAKTUYECKHE HABBIKM, BIAJCeT TEpPMUHAMH, JIeJaeT apryMEHTUPOBAHHBIC BBIBOABI U
00001eHNs, IPUBOJAMUT MIPUMEPHI, TTOKA3BIBAET CBOOOIHOE BJIAJICHHEC MOHOJOTUYCCKOW PEUbI0 U
CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIIOIINE BOMPOCHL.

«XOpOILO»:  OOydYaloUIMHCA  JIEMOHCTPUPYET IMpPOYHBbIE TEOPETUYECKUE  3HAHWS,
MPAKTUYECKHE HABBIKM, BIAJEeT TEpPMUHAMH, JIeJaeT apryMEHTUPOBAHHBIC BBIBOABI U
00001eHNs, MPUBOANUT TPUMEPBI, TOKA3BIBAET CBOOOTHOE BIIAJICHIUE MOHOJIOTHUICCKOM PEYbi0, HO
IIpU 3TOM ACJIACT HCCYIICCTBCHHBIC OIHI/I6KI/I, KOTOPBIC 6I)ICTp0 HCIIPABJIICT CAMOCTOATCIIBHO WJIN
MIPU HE3HAYUTEIBHON KOPPEKLIUH MTPENOAABATEIEM.

«yJIOBJIETBOPUTENBHO»: OOYYaIOUIUIiCS JEeMOHCTPUPYET HErIyOOKHEe TEeOopeTHYecKue
3HaHMS, NPOSABISAET caabo CcPOPMUPOBAHHBIE HABBIKM aHalu3a SBJICHUM W TPOIECCOB,
HEJOCTATOYHOE YMEHHE JIeJlaTh apryMEHTHPOBAHHBIE BBIBOABI W IPUBOJUTH IPUMEPBHIL,
IIOKa3bIBa€T HE JOCTAaTOYHO CBOOOJHOE BIIAJCHHE MOHOJOIMUYECKOW pedblo, TEPpMHHAMH,
JIOTMYHOCTBIO M MOCIIEI0BATEIbHOCTHIO U3JI0KEHHS, AeTaeT OIMOKH, KOTOPbIE MOKET UCIIPABUTH
TOJIBKO IPHU KOPPEKLIUH MTPENOIABATEIIEM.

«HE YIOBJETBOPUTEIBHO»: OOydYaloIUiCcs AEMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX
OCHOB IIPEIMETa, OTCYTCTBHE NPAKTUYECKHUX HABBIKOB, HE yMEET JeJaTh apryMEHTHPOBAaHHBIE
BBIBOJIbI U TPUBOJUTH MPUMEPHI, MMOKA3bIBaeT ciaaboe BIaJEHHE MOHOJIOIMYECKON pedblo, He
BIIQJICET TEPMHUHAMU, IPOSABIISET OTCYTCTBHUE JIOTUYHOCTU U IIOCIEAOBATEIBHOCTU H3JIOKEHUS,
JenaeT OUmMOKM, KOTOpble HE MOXET HCIPaBUTh JaXe INpH KOPPEKIHH IpernojaBareieM,
OTKa3bIBAETCS OTBEYATh HA JOTIOJHUTEIbHBIE BOIIPOCHI.

Kputepun onieHk# paboThl 00y4daroIierocs Ha JlabopaTOPHBIX 3aHATHUSX

«5» (OTIMYHO): BBIOJIHEHB BCE MpPaKTUYECKHE 3aJaHMs, MPEIyCMOTPEHHBIE
MPAKTUYECKUMHU 3aHATUAMHU, OOyUaroUIUiics 4eTKo U 0e3 OMIMOOK OTBETUJI Ha BCE KOHTPOJIbHbBIE
BOIPOCHI, aKTUBHO pabOTasl Ha MPAKTUUECKUX 3aHATHUSAX.

«4» (Xopowio):  BBIMOJIHEHBl BCE MPAKTUYECKHE  3a/aHus, MPEJyCMOTPEHHBIE
MPAKTUYECKUMHU 3aHATUSAMH, 00yUaIOUINIICS ¢ KOPPEKTUPYIOIMMHU 3aMeUaHUsIMHU MPENoIaBaTeNs
OTBETUJI Ha BCE KOHTPOJbHBIE BOMPOCHL, JOCTaTOYHO AaKTUBHO pPAa0OTad Ha MNPAKTHUYECKUX
3aHATUSX.

«3» (yIOBJIETBOPUTEIHHO): BBIIOJHEHBI BCE MPAKTUUYECKUE 3a/aHUS, MPEAYCMOTPEHHBIC
MPAKTUUYECKUMH 3aHSITUAMU C 3aMEYaHMSIMH TIpernojaBaTelis; oOydaroluiics OTBETHJI Ha Bce
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.
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«2» (HEYIOBJIETBOPUTEIHHO): 00YUAIOIINUNCA HE BBIMOIHII WM BBIIOJHUI HEMPaBUIBLHO
MPaKTUYECKHE 3aJaHMsl, MPEIyCMOTPEHHbIE NMPAKTHUECKUMHU 3aHSATHSMHU; CTYIEHT OTBETHJI Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAMHU WJIM HE OTBETUJI HA KOHTPOJIBHBIC BOPOCHI.

Kpurepuu o1ieHKH TeCTUpOBaHUS

TecTupoBaHue OLIEHUBAECTCS B COOTBETCTBUM C MPOIIEHTOM MPABUIIbHBIX OTBETOB, JAHHBIX
CTYJIGHTOM Ha Bompockl Tecta. CTaHgapTHas IIKajla COOTBETCTBUS PE3yJbTaTOB TECTUPOBAHUS
BBICTABIIICMOM OaJILHOM OIICHKE:

— «OTJIMYHO» - CBhIIIE 85% MpaBUIILHBIX OTBETOB;

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

— «YJOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBUIBHBIX OTBETOB;

— ot 0 10 55% npaBUIIBbHBIX OTBETOB — «HEYAOBJIETBOPUTEIBLHO

7.3 OueHo4YHBIE CPENCTBA
7.3.1 Texkyuuii KOHTPOJIb HA J1a00PATOPHBIX 3AHATUIX

Ipumep 3a0anus mexyuwieco KOHmMPOn:

1. Yenosek-omneparop B cucteMax ynpasieHUs. CUCTEMBI py4HOTo yrpaBieHUus. CUCTEMbI
ABTOMATH3UPOBAHHOTO YIIPABJICHUSI.

2. TIpobnembl 3prOHOMHUYECKOTO MOAX0a K MPOSKTUPOBAHUIO CUCTEM C YEITOBEKOM-
oneparopoM. Peakiuu yenoBeka-oneparopa. be3ommbo4HocTs paboThl YeI0BEKa-
oIeparopa M €ro BIUsSHUE Ha TOYHOCTb CUCTEMBI yIIPaBJICHUS

3. HagexHocTh uenoBeka-onepatopa. PaboTocnocoOHOCTE YenoBeKa-onepaTopa.

[TomexoycTOHYMBOCTH YenoBeKa-onepaTopa. OnTUMaibHas 30Ha YCIOBHUHA

paboToCrocOOHOCTH YeIOBEKa-OMepaTopa.

AHam3aTopsl 4eaoBeKka. XapaKTepUCTHKH aHAIN3aTOPOB.

3puUTeNbHBIN aHATU3aTOP YEJIOBEKa U €ro CBOMCTBA.

Muumble 3¢ deKThl 3peHusl.

3akon Bebepa-dexnepa.

O N o 0k

KonunuectBo nndopmanyu. @akTopsl, BIUSIOUME Ha IEpepadOTKy HHPOpMAIIUU

4eJIOBEKOM.

9. IIpumenenue Teopun HHPOPMALIMU B UHKEHEPHOH IICUXOJIOTHH.

10. Crioco6b1 60pb0BI ¢ U30BITKOM U HeAOCTAaTKOM HH(popManuu. OeHKa TOIe3HOCTH
uH(popMalun

11. O6mias xapakTepucTiKa KoMnbloTepHO# rpapuku. Knaccuduxanms npobiaem, CBI3aHHBIX
¢ rpadUIEeCKIMH U300paKEHUSIMU

12. HampaBnieHus pa3BUTHUS U YITY4IICHUs KOMIBIOTEPHOU TpaduKu

13. Pa3zHOBHTHOCTH KOMITBIOTEpHOU Tpaduku. PactpoBas rpaduka. BekTopHas rpaduka.
®pakranpHas rpapuka.

14. 1igeToBsie Moaenu u pexxuMbl. DopmaTel rpadudeckux hanaoB

15. Addunnsie npeodbpazoBaHus Ha IIIOCKOCTU. Bpamienue. PacTsokenue (cxartue).
Otpaxenue. [lepeHoc (caswur).

16. OxHOpoaHBIE KOOpAMHATHI TOUKHU. [IpeacTarnenne npeodpa3oBaHuil Ha TIOCKOCTHU C
MOMOIIbIO MaTpUIL 3-T0 MOPSAIKA.

17. Tlpeo6pazoBanus B 3-MEPHOM MPOCTPAHCTRE.

13



18. IlpoextupoBanue. Buapl mpoektupoBanus. Oprorpadudeckue IpoeKIuu.
AKCOHOMETPUYECKHUE MMPOCKITUH.

19. KocoyromnpHbie poeknuu. LleHTpanpHbie (MIEPCIEKTUBHBIC) TPOSKIIUU.

20. Pactposbie anroputmsl. [lonstue cBa3HocTu. PactpoBoe npenctaBieHne oTpeskKa.
Aunroput™m bpesenxeiima

21. AnropuTMbI BRIYUCIUTEIHLHOW T€OMETPUH.

22. 3akpamuBanue (peHICpPUHT)

23. Y nasieHue HeBUIMMBIX JIMHUHA W IIOBEPXHOCTEH.

24. Y naieHre HeBUIMMBIX TpaHeH.

25. 'eoMeTprYeCKHE CIUTANHEI.

26. Pa3BuTHE TEXHUYECKON ICTETUKH U XYA0KECTBEHHOTO0 KOHCTpYUpoBaHus B Poccun u 3a
py6exxom. Llenu auzaitHa. OCHOBHBIE IPUHIIUIIBI TEXHUUECKOM 3CTETUKU.

27. DproHoMuKa u ee npo0IeMbl

28. TIpuHIMTIBI ¥ 3aKOHOMEPHOCTH XYI0KECTBEHHOT'O KOHCTPpYHpOoBaHus. Kommo3umus kak
CPEIICTBO BBIPAKEHUS XYJI0KECTBEHHBIX Ka4eCTB (DOPM.

29. CpencrBa rapMOHHM3AaIUN (OPMBI TIPOMBIIUIEHHBIX 0OBEKTOB.

30. Texnomnmorus «KuBOro» uuTepdeiica. OCHOBHBIE MPUHLIUIIBI TIOCTPOCHUS UHTEPPEICOB.

7.3.2 IIpomesxkyTouyHas aTTecTanus (IK3aMeH)
Hpumep IK3AMEHAUUOHHO020 ounema

MUHUCTEPCTBO OBPA3OBAHUS Y HAYKH POCCUIMCKOIM ®EJIEPALINA
OENEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICHIEI'O OBPA30OBAHU A
«MOCKOBCKHMH NOJMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®daxynprer HHGOpMAITMOHHBIX TexHOoNorui, Kapenpa CMAPT-rexHOMOTHI
Jucnuumna: TexHonorun BU3yainu3alny JaHHBIX CUCTEM YIPaBIICHUS
O6pazoBarenbHas nporpaMma: MHTeIeKTyaabHbIe OECIIMIIOTHBIE CHCTEMBI

BUWJIET Ne 1

1. S3eix SQL. Crpyxtypa 3ampoca Ha BbIOOpPKY. Komanast SELECT, FROM, WHERE.
Hcnonb30BaHue orepaTtopoB CpaBHEHMsI, JIOTMUECKHUX OIEpaTtopoB, omepatopoB IN,
BETWEEN, LIKE B xomanne WHERE.

2. AnropuT™M H ero cBoiicTBa. lcronb30BaHWE CTPYKTYPHBIX IHarpaMM i TPEACTaBICHUS
anroputMa. (OCHOBHBIE QITOPUTMHYECKHE KOHCTPYKUMH. JIMHEWHBIM, BeTBAIIMNCA U
LIUKINYECKUI  alrOPUTMBI. HectpykrypuposanHoe, CTPYKTYpPHOE,  IPOLELYPHOE
(pyHKIIMOHATBHOE), 00BEKTHO-OPUEHTHPOBAHHOE U COOBITUHHOE MPOTrPAMMHPOBAHHE.

3as. Kadenpoit / /

Ilpumep 3a0anuit pyoerxcnozo KOHmpons

31. [Ipeamer, 3a1a9u ¥ COCPIKAHNE TUCITUTIITMHBL.
32. CTpykTypa Kypca, ero MeCTO ¥ pOoJib B ITOJATOTOBKE CIEI[HAIACTA, CBSI3b C IPYTUMHU
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

JUCUHUTIITUHAMU.

Posb Bu3yanu3zamnuu B cucreMax o0pabOTKH JaHHBIX U YIIPABIICHUS B HAyKe U Ha
IIPOU3BOJICTBE.

OcHOBHBIE 3TaIlbl Pa3BUTHSI TOAXO0I0B K 00pabOTKe M BU3yallU3alluU JaHHbIX.
Meroanyeckue BONPOCHI BU3YAJIU3ANNH JAHHBIX

WNudopmanus, curHans! 1 1aHHble. CeMaHTHYECKUE MOIenu AaHHbIX. [IpoGiema
UH(POPMATUBHOCTH JIaHHBIX. 3a]]a4a BU3yaTH3alHH.

KoaupoBanue, moaxo/ibl K MpeCTaBICHUIO JaHHBIX B cUcTeMax cOopa 1 00pabOTKH.
AOcTparupoBanue, noTeps HHGOPMaLUU U UX BIMSHUE HA BU3YaAJIU3AlIHIO.

['padmyeckue MHCTPYMEHTHI NpeACcTaBIeHUs HaydYHO! nHbopMaruu. Tabnuibl U rpaguky.
[TprMepsl IPUMEHEHMSI TUATPaMM.

['padmueckue MHCTPYMEHTHI aHaIN3a OTKJIIOHEHUH, UX LEJb U 3a/1a4M B aHAJIM3€ IaHHBIX.
[Ipumepsl IpUMEHEHUS.

['padmyeckue MHCTPYMEHTHI BU3yall3alluy PaHKUPOBAHUS, X IEJIb U 33]]a4d B aHAIIK3E
JnaHHbIX. [IpuMepsl mpuMeHeHus.

I'padmyeckue MHCTPYMEHTHI BU3yaIu3alluu OCOOEHHOCTEN pacnpeesieHul, X 1elb U
3a/1a4M B aHaju3e AaHHbIX. [[puMepsl npuMeHeHus.

I'padmyeckue MHCTPYMEHTHI aHaIN3a U3MEHYMBOCTH JAHHBIX, UX L€JIb U 33[]a4l B aHAJIN3E
JnaHHbIX. [IpuMepsl mpuMeHeHus.

['padmyeckue MHCTPYMEHTHI aHAIM3a TPYIII U CTPYKTYp Ha OCHOBE NMEPBUYHBIX JTAHHBIX,
UX LIeJb U 3a/1a4M B aHaJIu3€e AaHHbIX. [IpruMepsl mpuMeHeHus.

[TpuMeHeHne CBOJHBIX TAOJHII M TUTIEPKYOOB MPHU aHAIHM3€E JaHHBIX

Metoabl MaTeMaTH4YeCKOH CTATHCTUKH B 32/1a4aX BU3YAJIM3aLUU

PacueT 0a30BBIX CTATUCTUYECKUX XapaKkTepucTHK. OnucaTenbHast CTaTUCTHKA.
Busyanu3zanus cOBOKYIHBIX TOKa3aTeslel COBMECTHO C MIEPBUYHBIMU JAHHBIMH.

Pacuer u Bu3yanuszanus pe3ynbTaToB KOPPEISIIMOHHOTO aHaIu3a B 3a7a4yax 00paboTKu
JAHHBIX TEXHUYECKUX CUCTEM.

PacueT 1 Busyanu3zaius pe3yabTaToB (aKTOPHOTO aHAIM3a B 3a7ja4ax 00pabOTKH JaHHBIX
TEXHUUYECKHUX CHCTEM.

PacueT 1 Busyanu3zaius pe3yabTaToB KIACTEPHOTO aHAM3a B 33/1a4ax 00paObOTKHU TaHHBIX
TEXHUUYECKHUX CHCTEM.

Pacuer u Bu3yanuszanus pe3ynbTaToB AUCIIEPCUOHHOTO aHalu3a B 3aa4ax o0padoTKu
JAHHBIX TEXHUYECKUX CUCTEM.

TexHu4eckue cpeAcTBA BU3yaTu3alliH JAHHBIX

MeTto/1bl BU3yanu3alii OCHOBaHHbIE HA TOHUMAaHUU PUPO/bI JaHHBIX

TexHonoruu BU3yainu3auy NpOCTPAHCTBEHHBIX JTaHHBIX.

[TpuMeHeHHnEe METOI0B TPEXMEPHOI rpaduky Mpu BU3yaau3aluu AaHHbIX. [IpencraBnenue
MHOT'OMEPHBIX JaHHBIX. O0naKka Touek. BiusHue MHTepaKTUBHOCTH M TMHAMUKH TIPU
BU3yaJIM3alluy JAHHBIX U UX peanu3alus.

[TpuMeHeHnEe METO/I0B TPEXMEPHOM IpaMKu MPU BU3yaTU3allud COBMEIIEHHBIX JTaHHbIX.
[Tpoekiuu Ha MWIOCKOCTh. MI30JMHUM 1 TOBEPXHOCTH.

Konseiiep Buzyanuzaruun OpenGL. MaTpuiisl mpeoOpa3oBaHus ¥ MPEICTABICHUS TaHHBIX.
IIpoexuuu.

ITpuMeHeHrEe METOI0B TONIOJHEHHON PEaJIbHOCTH B 3a7jauax BU3yallM3allul JaHHbIX.
[IprMeHeHre MPOEKIMOHHBIX TEXHOJIOTUH JOTIOJHEHHON peaIbHOCTH B 3a7a4ax
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56.

S7.

58.

59.
60.

61.
62.

63.
64.
65.
66.
67.

BU3yaJIU3aIUU.
IIporpammuble cpecTBa 00padOTKM U BU3YATU3AIUN JTAHHBIX

Pacuer 6a30BBIX CTATUCTUYECKUX XaPAKTEPUCTHK, IEPEKPECTHBIX U CBOAHBIX TAOJIHUIL C
ucnonb3zoBanuem Al

Koppekuus nponyneHHbIX 3HaY€HH Ha OCHOBE TOHUMAaHUS TPUPOJbI JAHHBIX.
AnIpoxkcumanusi, UHTEPIIOISILNS U SKCTPANOJISILMS 3HaU€HUH ¢ ucronb3oBanueM Al1.
[TporpaMMHOe MOCTpOeHUE TPAPUKOB pACIIPEICICHII U COBMECTHBIX (TOUYCYHBIX )
rpa¢ukoB ¢ ucronabs3oBanuem All.

IIporpammHOe OCTpOeHHE KPYTrOBOM M CBEYHOM AMarpamm ¢ ucroiab3oBanuem Al1.
[IporpamMmmMHOE OCTPOCHHUE TETUIOBOM KapThl M CBOJHBIX rutiepkyooB (OLAP) ¢
ucnonb3zoBanuem Al

AHa/Iu3 BpeMEHHBIX PSAI0B H 321a4M MPOTrHO3UPOBAHUSA

[ToHsiTHE CTAaIMOHAPHOCTH Psiia U OCHOBHBIE CTATUCTUYECKHUE MTAPAMETPHI PSJIOB

[MousiTre rpaduka aBTOKOPPEISIIUN U KBAaHTHIIb-KBaHTUIbHOTO Tpaduka (QQ-plot).
[TocTpoenue u mpuMeHeHue ISl aHAJIU3a TaHHBIX

Mogens cirydaifHOro myma

Monenb Oy aaromero mpoiecca

Mopens TMHEHHOr o Ipolecca

Mogienb aBTOPETpECCUBHOTO TPOIIecca, pacyeT U MpUMEeHEHne rpaduka aBTOPErpeccHu
Mogenb CKOJB3SIIEro CPEAHETO U MPUMEHEHHE JIJIs1 KOPPEKIIUU JaHHBIX BPEMEHHBIX PSIOB
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