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BBEJIEHUE

Pabouas nmporpaMMa AUCIUIUIMHBI SBJISETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON MPOTrPaMMBbI BBICILIETO 00pa30BaHMUs - IPOrpaMMbl MaruCTPaTyphl, pa3paboTaHHON B
coorsercTBu ¢ ®PI'OC BO

oI'0C BO ®enepalibHbIN rocyaapCcTBEHHBIN 00pa30BaTENIbHbIN CTaHIAPT BbICILIEr0 00pa30BaHUs
- MarucTparypa no HanpasyieHuto noaroroBku 09.04.03 Ilpuxiagnas nHpopmaTHKa
(nmpuka3 Munobpuayku Poccun ot 19.09.2017 1. Ne 916)

1. HEJIb OCBOEHUA JUCIUITIINHBI

dopMuUpOBaHNE CUCTEMBI 3HAHUNM U YMEHUHN B 00JIaCTH MHTEJUICKTYJIBHBIX CUCTEM M TEXHOJIOTHI
YIpaBJICHUS 3HAHUSMHU:

-- (hopmupoBaHUE PEICTABICHUN O HANIPABJICHUIX, CPEACTBAX M METOIaX, MpobIeMax pa3BUTHS
CHCTEM MCKYCCTBEHHOT'O MHTEJIJIEKTA;

-- (hopmupoBaHuE 3HaHMI, YMEHUN U HABBIKOB B 00JIACTH MH)KCHEPUHU 3HAHUH, aHAIIA3a 1
MMOATOTOBKH JAHHBIX JJIS M3BJICUCHHS 3HAHMIA;

-- (hopmupoBaHue 3HaHUI U YMEHUH B 00JIACTH METOOB M CPEJCTB MHTEIUICKTYJIbHBIX TEXHOJIOTHI
YIIPaBJICHUS 3HAHUSMU;

-- (hpopMupoBaHUE YMEHHUI 1 HABBIKOB TPUMEHSATH OCHOBHBIC METOJIBI U CPEACTBA
WHTEJUICKTYaJIbHOT'O aHAJIM3a JIAHHBIX JIJIS TIOJITOTOBKHU M BBITIOJHEHUS KBATU(UKAITMOHHBIX paboT.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOIT
JluciminHa OTHOCHTCS K 00sI13aTEIbHOM YacTH y4eOHOTO TUIaHa.

3. OFBEM JJUCHUIIVINHbI

Yacos
KonTtakrtHas pabora .(mo CamocrosTens
9.3aH.
IIpomexyToynas B yd.3aH.) nast pabora 3e
ATTECTAHS cero 3a B TOM YHCJIE -€.
cemectp JlaGoparo | TOATOTOBKa
Beero | Jlexuun pHble | KOHTPOJBHBIX H
KyPCOBBIX
Cemectp 4
Dksaven [ 206 | 24 | 8 | 16 | 165 [ 6

4.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS OIIOII
B pesynbrare ocBoenust OIIOII y BeimyckHHKa TOJMAKHBI OBITH COPMUPOBAHBI KOMIIETEHIINHY,
ycraHoBieHHble B cooTBeTcTBHH PI'OC BO.

HIudp u HaumeHOBaHUE o
WNHauKaTophl TOCTHKEHUS KOMITETEHIIUN

KOMIIETEHIH
OIIK-2 Cnocoben NJ-1.011K-2 3HaTh: COBPEMEHHBIE UHTEIUIEKTYaIbHbIE TEXHOJIOTUH JUIS
pa3pabarbIBaTh pereHust mpoecCUOHANBHBIX 3aa4

OpPUTHHAIILHBIC aJITOPUTMBI U
IporpaMMHBIE€ CPEJCTBA, B
TOM YHCJIE€ C UCIIOJIb30BAHUEM
COBPEMEHHBIX
UHTEIJICKTYalTbHBIX
TEXHOJIOTHM, JIJIs1 pelIeHUs
npoheCCHOHATBHBIX 3a7a4;




OIIK-2 Cnocoben
pa3pabarbIBaTh
OpPHUTHHAIILHBIC AITOPUTMBI U
IpOrpaMMHBIE CPE/ICTBA, B
TOM YHCIIE C HCIOIb30BAaHHEM
COBPEMEHHBIX
UHTEJUICKTYaJIbHBIX
TEXHOJIOTHH, JJISl peIICHUS
npoheCCHOHATBHBIX 3a/a4;

NJI-2.0I1K-2 YMmeTh: 000CHOBBIBATh BEIOOP COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX TEXHOJIOTUI U POrpaMMHOM Cpefibl pU pa3paboTke
OPUTHMHAJIBHBIX MPOIPAMMHBIX CPEJCTB Ul PELICHUs TPOpEeCCHOHATBHBIX
3a1a4y

N-3.0IIK-2 meTh MpakTUYECKH OTBIT: pa3padOTKU MPOrpaMMHOTO
o0ecrieueHns, MHTEIEKTYaIbHbIX HHPOPMALIMOHHBIX CUCTEM, aITOPUTMOB
MAaIIMHHOTO 00y4YeHuUs

OIIK-8 Cnocoben
OCYIIECTBIIATE (P PEeKTUBHOE
ympaBieHue pa3paboTKoi
[IPOrPaMMHBIX CPEICTB U
IIPOCKTOB.

NJ-1.0IIK-8 3HaTh: apXxuTeKTypy WHPOPMAIIMOHHBIX CHCTEM MPEANPUATUI
Y OpTraHu3alMii; METOI0JIOTUU U TEXHOJIOTUN PEUHKUHUPHHTA,
INPOCKTHPOBAHUS U ayIUTa MPHUKIATHBIX HHPOPMALIMOHHBIX CHCTEM
Pa3IUYHbIX KJIACCOB; MHCTPYMEHTAJIbHbBIE CPEJCTBA MOAAEPKKU
TEXHOJIOTUH MTPOEKTUPOBAHMSA U ayAUTa HH)OPMAITMOHHBIX CUCTEM U
CEpBHCOB; METO/IbI OLIEHKN 3KOHOMUYECKOH 3(h(heKTUBHOCTH U KauecTBa,
yIpaBJIeHUS HAJ)KHOCTHIO U HH(OPMAITMOHHON 6€30MacHOCTHIO;
0COOEHHOCTH MPOLIECCHOTO NOAX0a K ynpasieHuto npukiagasiMu UC;
coBpemeHHbie KT B IponiecCHOM yIIpaBiI€HUU; CUCTEMBI YIIPABIICHUS
Ka4eCTBOM; KOHLENTYaJIbHOEC MOACIUPOBAHUE IIPOLICCCOB yIPABICHUS
3HAHUSMM; APXUTEKTYPY CUCTEM yIPaBIEHUS 3HAHUSIMU; OHTOJIOTUU
3HaHUH; MOJICUCTEMBI cOOpa, GUIBTPALNH, HAKOTUICHHSI, JOCTYyIIa,
reHepaluyu U paclpOoCTPaHEHUs 3HaHUI

N]1-2.0IIK-8 YMeTh: BEIOUpATh METOI0JIOTHIO H TEXHOJIOTHIO
MPOEKTUPOBAHUS HH(DOPMALIMOHHBIX CUCTEM; 00OCHOBBIBATH APXUTEKTYPY
NC; ynpasnsate npoexktamMu C Ha Bcex cTaiusX AKU3HEHHOTO LIMKIIA,
o1ieHUBaTh A3(HPEKTUBHOCTD U KAYE€CTBO MPOCKTA; IPUMEHSATH COBPEMEHHBIC
METO/bl ypaBieHHs npoekTamu u cepsucamu MC; ncnonb3oBarthb
WHHOBALMOHHBIE MOAX0/IbI K TpoekTupoBanuio MC; npuHuMaTh pemieHus
1o uH(OpPMATHU3AINY TIPEATIPUATHIA B YCIOBUSAX HEONPEIEICHHOCTH;
MPOBOANUTH PEMHKUHUPHHT MPUKIIATHBIX U HH(OOPMAIIMOHHBIX MPOIIECCOB;
000CHOBBIBATh APXUTEKTYPYy CUCTEMBI MIPABJICHUS 3HAHUSIMHU

N-3.011K-8 MeTp NpakTUYECKUI OMBIT: MPOEKTUPOBAHUS
KOPIIOPAaTUBHBIX MHPOPMALMOHHBIX CUCTEM, CUCTEM YIIPABICHUS
3HAHUSMH, IOCTPOCHUSI APXUTEKTYPbI UH()OPMAIIMOHHBIX CUCTEM U
IPEANPUATHI

5. TEMATUYECKHAM IJTAH

Yacos

Tema

HaumeHnoBaHue Temsl Bcero KonraktHas pabora .(1o y4.3aH.) Camocr. KonTpons




IIpakTuyec
JlaGopatop CaMOCTOSITENIbH
4acoB Jlexuun KHe pabora o
HBIE oii paboTsI
3aHATHA
Cewmectp 4 42
BBeneHue B OCHOBBI MHTEIIEKTYalbHbIX
Tema 1. | cucTeM aHanu3a U ynpaBieHHUsS 3HAHUSIMHA 42 4 6 32
(OIIK-8).
Cemectp 4 147
MeTobl U CpEICTBA UHTEIUIEKTYaIbHBIX
Tema 2. | TexHONIOrMH aHa/INM3a JaHHBIX U ynpasiaeHus | 147 4 10 133
3HaHuaMH (OI1K-2).
6. ©OPMbI TEKYIIEI'O KOHTPOJISI U IIPOMEXYTOYHOU ATTECTALIUU
HIKAJIBI OHEHUBAHUSA
Bun ouenounoro Kpurepun
Pasnen/Tema A Ol OnucaHue OLIEHOYHOIO CPEICTBA putTep
CpEJCTBA OLICHUBAHUS
Texymuii koHTposib (ITpunoxenue 4)
[TonnoTra n
KayecTBO
BBITIOJTHEHUS
3a1aHUIN
TecToBbIE 3a1aHNS IPEICTABIEHBI B
1a00paTOPHBIX
Tect 1. METOMYECKUX MaTepUasax i BHIIOJHEHUS
Tema 1 - . . pabot u
(ITpunoxenue 4) | maboparopHeix padoT (30 3a1aHuil B TECTOBOM
TECTOBBIX/CaMOCTOS
dopme). .
TEJIbHBIX 33JaHUN
OLIEHUBAETCS 110
100-6amtpHOM
HIKaJe.
[Tonnora n
[TpakTrueckast paboTa COAEPKUT 3aAaHUS 110 Ka4yeCcTBO
[IpakTuueckass  |uccienoBaTeIbLCKOMY aHAINU3Y JaHHbBIX C BBITIOJTHEHUS
Tema 1 pabora Nel. HCIIOJIb30BaHUEM CHELIMATN3UPOBAHHBIX 3aJlaHui
(ITpunoxenue 4) |OnGnHMOTEK (0OBEKTHO-OPUEHTUPOBAHHBIN S3bIK OLICHUBAETCS 110
IPOrpaMMHUPOBAHUS). 100-6annpHOM
HIKaJe.
[Tonnora n
Tect congepxur 30 3ananuii B TecToBOM (hopme KauyecTBO
Teer 2 JUISL AMarHOCTHKH C(HOPMUPOBAHHOCTH BBITIOJTHEHUS
Tema 2 — OCHOBHBIX 3HaHUI B 00JacTH 3alaHUI
(ITpunoxxenue 4) .
MHTEIJIEKTYaJIbHBIX TEXHOJIOTUH aHaJIN3a OLICHUBAETCS IO
JTAaHHBIX. 100-6annpHOM
HIKaJIe.
ITonnora n
[IpakTuyeckast paboTa COAEPKUT 3aJaHUS 1O KauyeCcTBO
[IpakTnueckass  [uccienoBaTeIbCKOMY aHAIN3Y JaHHBIX C BBIIIOJIHEHUS
Tema 2 pabota Ne2. UCIIOJIb30BAHUEM JIMHEHHON pEerpeccuun 3a1laHUI
(ITpunoxenue 4) | (0ObEKTHO-OPUEHTUPOBAHHBIN SI3BIK OLICHUBAETCH 110
IIPOrPaMMHUPOBAHHUS). 100-6amnpHOM
HIKaJIE.




TlomnoTa n

[IpaxkTuyeckast paboTa COACPKUT 3aJaHUS IO KayeCTBO
[IpakTuueckass  |Mcciaen0BaTENbCKOMY aHAIN3Y JaHHBIX C BBITIOJIHEHHS
Tema 2 pabora Ne3. MCII0JIb30BAaHUEM JIOTUCTUYECKON peErpeccuu 3aJlaHui
(ITpunoxenue 4) | (00BEKTHO-OPHEHTUPOBAHHEBIH SI3BIK OLICHUBAETCHA T10
IpOTPaMMHUPOBAHHS). 100-6amnbHOM
HIKaJIE.
Jlorn4HOCTH M
L[EJIOCTHOCTh
o . peanuzanuu
KonTponbhas CaMocToATeIbHBINA TPOEKT UHTEIICKTYaTbHOM DOCKTA
Tema 2 CaMOCTOSITeNIbHAS | MOJETH JIJIsl aHaNu3a JaHHbBIX (00BEKTHO- P .
. MHTEJJIEKTYaIbHOU
pabota (KCP). OPUEHTUPOBAHHBIH SI3bIK IPOIPAMMHUPOBAHUA).
MOJIENH,
OLICHUBAETCA 110
100-6anpHOM
ITpomexyTtounas arrectanus ([Tpunoxenue 5)
[TonHoTa n
KaueCTBO OTBETOB
Ha TEOPETUUYECKUE
BOIIPOCHI,
BBITIOJIHEHHE
MPAKTUYECKOTO
3aaHuA
OLICHUBAIOTCSI 110
100-6annpHOM
. . HIKaJIE.
DK3aMeHaIMOHHBIN | DK3aMEeHalMOHHBINA OUIIET COAEPKUT J1Ba
4 cemectp PesynpTupytromas
ounert. [Ipunoxenue | TEOpETUYECKUX BOIIPOCA U OJTHO MPAKTUUECKOE
(OK) OIIEHKa BBIBOJIUTCS
5) 3a7aHue.

0 CIEAYIOLIEMY
MIPaBUILY: CpeIHEE
KOJIMYECTBO 0aI0B
>=85% - OTINYHO,
70-84% - xopotiio,
50-69% -
YIOBIETBOPUTEIIHHO
, <50% -
HEYJIOBJICTBOPUTEIH
HO.




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens onenku ocBoenust OIIOIT popmupyercs Ha OcCHOBE 00BETUHEHHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOUYHOM aTTECTAI[MU 00yJaroIIeTroCsl.

[Tokazarenb peTUHTa N0 KaKI0M JUCHMIUIMHE BBIPAXKAETCS B MIPOLIEHTAX, KOTOPBIM MOKa3bIBAET
YpOBEHb MOJITOTOBKHU CTYJICHTA.

Texyuuit kouTpoab. Mcnonb3yetcs 100-6amnpHas cuctema oneHuBaHusa. OneHKa paboThl CTyACHTA
B TEUEHUHU CEMECTpa OCYIIECTBISETCS MPENoiaBaTeleM B COOTBETCTBUHU C pa3pabOTaHHOM UM CUCTEMOM
OLIEHKH Y4eOHBIX JOCTHKEHUI B Ipoliecce 00yUYeHHs 10 JAHHOM THUCHIUIUIMHE.

B pabounx nporpamMmmax JUCIHHIUIMH U MPAKTUK 3aKPETSICHbI BUJIbI TEKYIIETO KOHTPOJIS,
IUTAHUPYEMBbIE Pe3yJIbTaThl KOHTPOJIBHBIX MEPONPUATUN U KPUTEPUH OLIEHKU yUeOHBINH JOCTHKEHUH.

B Teuenue cemecTpa nmpenogaBateneM NpOBOJAUTCS HE MEHEE 3-X KOHTPOJIbHBIX MEPOIPUITUH, IO
OLICHKE JIeATENbHOCTH CTyIeHTa. Eciu nocemnieHust 3aHsTHii 110 TUCIUIUIMHE BKIIFOUEHBI B PEUTHHT, TO
JTaHHBIN TIOKa3aTeNb cocTaBiseT He Oosee 20% 0T MaKCUMAalbHOTO KOJUYECTBA OAJIJIOB MO AUCHHUIUIHHE.

[TpomexyTtounas arrectauus. Mcnonszyercs 5-6amibpHast cucteMa olieHnBaHus. O1ieHKa paboThl
CTYJEHTA 110 OKOHYAHHIO IUCUUTUIMHBI (YACTH TUCIUIUIMHBI) OCYIIECTBIICTCS IPENoAaBaTesieM B
COOTBETCTBUH C pa3pabOTaHHON UM CHCTEMOI OIIEHKH JOCTHKEHUI CTYyJIeHTa B mpoliecce 00y4eHus 1Mo
naHHoU aucuuriuHe. [IpoMexxyTouHas aTTecTalnus Takyke IPOBOAUTCS MO0 OKOHYAHUIO (DOPMHUPOBAHUS
KOMIIETECHIHI.

[Topsimox mepeBoia pelTuHra, NpeayCMOTPEHHBIX CUCTEMO OLIEHUBAHUS, 110 AUCLUIUINHE, B
NSATUOAIUIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTinnuHO, XOpowIo.

Cpennuii ypoBeHb — 69% - 50% - y10BIE€TBOPUTEINBHO.



Iloxa3aTesb OLIEHKH

Ilo 5-0a/JILHOM cUCTEME

XapakTepHCTHKA OKa3aTeJist

100% - 85%

OTJIIMYHO

O6J'Ia,HaI-OT TCOPCTUUCCKUMHU 3HAHUAMUA B IIOJITHOM O6’beMe,
IMOHUMAKOT, CAMOCTOATCIBHO YMCHOT IIPUMCHATD,
HCCICI0BATh, I/I,Z[eHTI/I(I)I/ILII/IPOBaTB, AHAJIIN3UPOBATh,
CUCTCMATU3UPOBATD, PACHPCACIATD 11O KATCTOPUAIM,
pacCcuuTaThb 1MOKa3aTeCIIu, KHaCCI/IQ)I/ILII/IpOBaTB,
pa3pa6aTLIBaTL MOZCIIN, AJITOPUTMHU3UPOBATL, YIIPABJIATD,
OpTraHnU30BaTh, IJIAHUPOBATH INPOUECChI UCCIICAOBAHNA,
OCYHICCTBJIATH OLCHKY PE3YJIbTATOB HA BBICOKOM YPOBHC

84% - 70%

XOpOLIO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM 00beMe,
IIOHUMAIOT, CAMOCTOSITEIBHO YMEIOT IPUMEHSAT,
UCCIIeI0BATh, UACHTU(DHUIIMPOBATH, AHATU3UPOBATH,
CUCTEMAaTU3UPOBATh, PACIIPEACIIATD 110 KATETOPHUSM,
paccuuTaTth MOKa3aTeNu, KIacCu(pHUIIMPOBATS,
pa3pabaTbIBaTh MOJICNIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHU30BaTh, INIAHUPOBATH IIPOLIECCHI UCCIIEIOBAHNS,
OCYILECTBISATh OLIEHKY PE3YyJIbTATOB.

MOFYT OBITH JOIMYHIEHbI HEAOYCTEBI, UCIIPABJICHHBIC
CTYACHTOM CaMOCTOSATCIIbHO B ITPOLCCCC pa6OTBI (OTBeTa

U T.1.)

69% - 50%

Y0BJIETBOPUTEIIHHO

00ya1a10T OOIMUMH TEOPETHUYECKUMHU 3HAHUSIMHU, YMEIOT
MIPUMEHATD, UCCIEA0BATh, HICHTU(PHUITUPOBATH,
aQHAIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEACIIATE TI0
KaTeropusM, pacCYMTATh MTOKA3aTEIIH,
KJIAaCCU(HUITUPOBATH, pa3padaThIBATh MOJICIIH,
aIrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
TJIAHUPOBATH MPOIIECCHI HCCIIE0BAHMUS, OCYIIECTBIISATh
OIICHKY Pe3yJIbTaTOB Ha CPEIHEM YPOBHE.
JlomyckaroTes OIMOKH, KOTOPBIE CTYACHT 3aTPy IHACTCS
HCIIPABUTHh CAMOCTOSTEIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00J1aJat0T HE MOJHBIM 00BEMOM 00X TEOPETUYECKUMU
3HAaHUSIMH, HE YMEIOT CAMOCTOSATENbHO IPUMEHSTD,
UCCIIe10BaTh, UIEHTU(PULINPOBATh, AHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh, PACHIPEAEIATH [0 KATETOPUsIM,
paccuMTaTh MOKa3aTeNn, KIacCu(pUIUPOBATh,
pa3pabaTbIBaTh MOJIEINIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHu30BaTh, INIAHUPOBATDH MPOLIECCHI UCCIIEIOBAHUS,
OCYILIECTBIISATh OLIEHKY PE3YJIbTaTOB.

He cdopmupoBanbl yMEeHUS M HaBBIKH VIS PELICHUS
npodecCHOHATBHBIX 3a]a4

100% - 50%

3a4TCHO

XapaKTEepUCTHKA M0KA3aTelsl COOTBETCTBYET «OTIMYHOY,
«XOPOILO», «YIAOBIECTBOPUTEIHHO

49 % u MeHee

HC 3a4TCHO

XapPaKTCPUCTHKA ITOKA3aTCJIA COOTBECTCTBYCT
«HCYOOBJICTBOPUTCIIBHO»

7. COAEP KAHUE JTUCIUIIJIMHBbI

7.1. Coneprkanue JeKIUA




Tema 1. BBenenue B OCHOBBI MHTEIUICKTYJIBHBIX CUCTEM aHanu3a U ynpasieHnus 3HaHusMu (OITK-8).
NudopmanronHblie CUCTEMBI YIIpaBICHUS 3HAHUSAMHU Ha peanpusTui. CUCTEMbl HCKYCCTBEHHOTO
WHTEIJICKTa: HalpaBJIeHHs, METO/IbI U CPE/ICTBA, IPABOBBIE M ATHUYECKHE BOIIPOCHI PA3BUTHS.

Mopnenu npeactaBneHus 3Hanuil. @opMatel U TUIIBL JaHHBIX. BrOIMOTEKN U1 aHanKu3a 1aHHBIX (00BbEKTHO-
OpUEHTUPOBAHHBIN S3bIK MTpOrpaMMupoBanus). McciaenoBaTenbckuil aHaTU3 JaHHbBIX.

Tema 2. Meronb! ¥ cpeAcTBa HHTEIIEKTYAJIbHBIX TEXHOJIOTMH aHaINW3a JaHHBIX U YIIPABJICHUS 3HaHUSAMU
(OIIK-2).

Mogenu anropuTMUUECKUX WHTEIUIEKTYyalbHBIX CUCTEM aHaIN3a JaHHBIX (00BEKTHO-OPUEHTHPOBAHHBIN
SI3BIK IPOTPaMMHPOBaHus). METpUKN HHTEJIEKTYyaJIbHBIX MOJIEIEH U METOIbl ONTUMU3ALUH.

Mopenu HEWPOHHBIX CeTeH /Ui MAIIMHHOTO O0YYEHHUs M aHAIN3a JaHHBIX (00 BEKTHO-OPHEHTUPOBAHHBIH
SI3BIK IPOTPAMMHPOBAHUS).

7.2 ConiepikaHue NPaKTUYECKUX 3aHSATHI U 1a00paTOpHbIX paboT

Tema 2. MeTobl ¥ CpeACTBAa UHTEIUICKTYaIbHbBIX TEXHOJOTMI aHajln3a JaHHBIX U YIIPaBJICHUS 3HAHUSIMU
(OIIK-2).

Mopens TUHEHHON perpeccuu sl pelieH s 3a/1a4 MPOTHO3UPOBaHUs / KiIacCU(UKAIINH /KIIaCTepH3aIUU
(0OBEKTHO-OPUEHTHPOBAHHBIH SI3BIK TPOrPAMMHPOBAHUS).

Moenb JTOTUCTHYECKOW PErPecCHy Ul PeLIeHUs 3a7a4 KIacCupUKaIy / KiacTepu3annu /
POTHO3UPOBaHUS (0OBEKTHO-OPUEHTUPOBAHHBIH SI3bIK TPOrPAMMHPOBAHUS ).

Mogens KNN (Decision Tree, Random Forest, K-Means) st perenns 3agayu

KJIaccu(UKaIuy /KIacTepu3aliy / IpOrHO3UPOBaHUS (0ObEKTHO-OPUEHTUPOBAHHBIH S3BIK
IPOrpaMMHUPOBAHUSA).

Monens HEMPOHHOM CETH IS PEIICHHUS 33]1a4 PacTiO3HABaHMs 00pa30B

/ xnaccuuKauy / KJacTepu3anuy / IporHo3upOBaHus (00BEKTHO-OPHUEHTHPOBAHHBIN S3BIK
IPOrpaMMHUPOBAHUSA).

Monenn BoW, W2V Ha HelipoHHBIX CETAX /IS aHa/In3a TeKCTa (00bEKTHO-OPUEHTUPOBAHHBIN S3bIK
IPOrpaMMHUPOBAHUSA).

7.3. ConepkaHue CaMOCTOSITEIbHONU pabOThI




Tema 2. MeTobl M CpeACTBAa UHTEIUICKTYaIbHbBIX TEXHOJOTMI aHaln3a JaHHBIX U YIIPaBJICHUS 3HAHUSIMU
(OIIK-2).

WHuTennexTyanbHble MOJENN aHAJIN3a JaHHBIX (00ObEKTHO-OPHUEHTUPOBAHHBIH SI3bIK IPOTPAMMHUPOBAHU).
MeTpukH KauecTBa HHTEIJIEKTYalbHBIX MoJieeid. MeTo bl ONTUMHU3AIMK HHTEIIEKTYyalIbHBIX MOJIEeH.
Kontponbnas camocrosarensHas padora (KCP): mpoekT HHTEIUIeKTyaaIbHON MOJIETH C UCTIOJIb30BaHUEM
CBOOOHO PacIpOCTPaHSIEMbIX TAHHBIX U MPOTPAMMHO-TEXHOJIOTUYECKUX CPEJICTB Ul PEIIeHuUs 3a1au
Kiaccudukanum

/ KJTacTepu3anyy / MpOrHO3UPOBAHHMS / paclio3HaBaHUs 00pa30B (0ObEKTHO-OPUECHTUPOBAHHBIN S3BIK
IPOrpaMMHUPOBAHUSA).

7.3.1. IlpumMepHbBIe BOMPOCHI AJIsi CAMOCTOSTENIbHOM MOATOTOBKH K 3a4eTy/9K3aMEHY
[Tpunoxenue 1

7.3.2. ITpakTrueckue 3aJjaHus IO TUCIUIIIMHE JIJI1 CAaMOCTOSTEIbHON MOATOTOBKHU K
3a4eTy/3K3aMeHy
[Tpunoxenue 2

7.3.3. [lepeuyeHn KypcoBBIX paboT
He npenycmoTtpeHo.

7.4. D1eKTpOHHOE MOPT(POINO 00YUAIOLIETOC
Marepuainsl He pa3MelatoTCs.

7.5. Metoandeckre peKOMEH/IAINH 10 BBITIOJIHEHUIO KOHTPOJIBHOM paboThl
He mpenycmorpeHo.

7.6 MeTtoanueckie peKOMEHIANH 110 BHITIOJTHEHUIO KypCOBOH pabOTHI
He mpenycmotpeHo.

8. OCOBEHHOCTHU OPI'AHU3AILIUU OBPA3OBATEJIBHOI'O
MNPOUECCA ITO JUCHUIIJIUHE JJ15 JINL C OTPAHUYEHHbBIMU
BO3MOXHOCTAMMU 310POBbSI

ITo 3asenenuto cmyoenma

B mensix TOCTYMHOCTH OCBOCHUSI HPOrPAMMBbI ISl JIUL] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI
IpH HEOOXOAUMOCTH Kadepa 00eCIeunBacT CIICAYIOUINE YCIOBHUS:

- 0COOBIH TIOPSIOK OCBOCHUS AUCHHUILIHHBI, C YIETOM COCTOSHHS UX 30POBbSL;

- OJIGKTPOHHBIC O00pa30BaTeNbHBIC PECYpChl IO MUCHHUIUIMHE B (opMax, aIanTHPOBAHHBIX K
OrPaHUYCHUSIM HX 310POBbS;

- W3yYeHHE MUCHMIUIMHBI MO HWHAWBHIyaIbHOMY y4YeOHOMY IUIaHy (BHE 3aBUCHMOCTH OT (OPMBI
o0yueHus);

- DJIEKTPOHHOE OOydYeHWe W JUCTAaHIIMOHHBIE OOpa30BAaTEIFHBIE TEXHOJOTHH, KOTOpBIE
IpeTyCMaTPUBAIOT BO3MOXXHOCTH NpUeMa-Tepeadd HH(popManyu B JOCTYIHBIX ISl HUX (hopMax.

- poctyn (yHOaJeHHBId JOCTYH), K COBPEMEHHBIM MNPO(QECCHOHAIBHBIM 0a3aM [aHHBIX U
MH()OPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMaM, COCTaB KOTOpBIX onpexaeieH PIT/I.

9. MEPEYEHHb OCHOBHOM 1 JIONOJTHUTEJIbHOM YYEFHOM JINTEPATYPHI,
HEOBXOJINUMOW JIJIs1 OCBOEHUA TUCIIUILIVHBI
Caiit Oudsmorexu Ypl'dy
http://lib.usue.ru/




OcHoBHas1 JIuTEpaTypa:

2. AunpeiiunkoB A.B., AuapeiiunkoBa O.H. UnTennexryanbHble HHQOPMALIMOHHBIE CUCTEMBI U
METO/Ibl HICKYCCTBEHHOTO MHTEIIJIEKTA [ DNEeKTPOHHBIN pecypc]: Yuebnuk. - Mocksa: OOO "Hayuno-
nznarensckuii neHTp MHOPA-M", 2024. - 530 — Pexxum noctyma:
https://znantum.com/catalog/product/2132501

3. bammrapuna O. 1O., bernuesa C. B., bynenko E. B., 3yokosa E. B., JlanreBa A. B. Ynpasnenue
HH()OPMAITMOHHBIMY CHCTEMaMU [ DJIEKTPOHHBIN pecypc]:yueOHoe nocodue. - EkatepunOypr: YpI' DYV,
2023. - 115 — Pexxum nmoctyma: http://lib.wbstatic.usue.ru/resource/limit/ump/24/p496415.pdf

4. CtankeBu4 JI. A. IHTeIeKTyaabHbIE CHCTEMBI U TEXHOJIOTUH [ DIIEKTPOHHBIN pecypc]:yudeOHUK 1
MPaKTUKYM ISl By30B. - MockBa: FOpaiit, 2024. - 495 — Pexxum noctyma: https://urait.ru/bcode/536688

5. Kynpssues B. b., I'acanos 3. 3., [logkon3zun A. C. UHTemnekTyanbHble CUCTEMBI [ DIEKTPOHHBIM
pecypc]:yueOHUK U IPaKTHUKYM AJs By30B. - Mocksa: FOpaiit, 2024. - 165 — Pexxum nocryna:
https://urait.ru/bcode/537945

6. Ypunuos A. U., Axumos C. O., lux B. B., Tnenposckas H. B., Hepenos 1O. B., [1aBnekoBckas
H. B., CenerkoB C. H. Ynpasnenue 3HanusMu. Teopus u npakTuka [DIeKTpOHHBIN pecypc]:yueOHuK A
OakanmaBpuaTa U MarucTpaTypsl. - Mocksa: FOpaiit, 2024. - 255 — Pexxum goctyna:
https://urait.ru/bcode/545435

7. beccmeptasiii U. A., Hyrymanosa A. b., [lnaronoB A. B. UHTemiexTyaibHble CHCTEMBI
[DmeKkTpoHHEBIH pecypc]:yu4eOHHK u MPaKTUKYM JIJIsl By30B. - Mocksa: FOpaiir, 2025. - 250 — Pexum
nocrtymna: https://urait.ru/bcode/558664

JlonoJiHNTeIbHAS JINTEpaTypa:

2. xecytaca P., bynpo JI. Peunyxunupusr OnsHeca: Kak rpaMOTHO BHEJIPUTh aBTOMATH3ALUIO U
UCKYCCTBEHHBIN MHTEJUIEKT [DNeKTpoHHbIHN pecypc|:IIpaktnueckoe nocodue. - Mocksa: OO0 "AnbsnuHa
[Ma6mumep", 2019. - 280 c. — Pexum mocryna: https://znanium.com/catalog/product/1077957

3. Arpasan A., I'anc /I., lonadap6 A., [Terpoa E. VIckyccTBEHHBII HHTEIUIEKT Ha CITyk0e
OM3Heca:Kak MaIlIMHHOE TPOTHO3MPOBAHKE TIOMOTaeT IPUHUMATD perieHus. - MockBa: ManH, VIBaHOB 1
Depbep, 2019. - 334

4. Kammpun B.B. MHTemiekTyanbHas 5KoOHOMHMKa Poccuu TpeThero ThicA4YesIeTus :MOIEpHU3aLus
WHHOBAIlUM UHBECTHILIMU IIU(PPOBHIE TEXHOJIOTUU UCKYCCTBEHHBIH HHTEIUICKT [ DIEKTPOHHBII
pecypc]:Monorpadus. - Mocksa: Pycaiinc, 2020. - 149 c. — Pexxum noctyna: https://book.ru/book/939545

5. bepmxecc 3. VIcKycCTBEHHBII HHTEIUICKT - AJIsl Ballero OuzHeca [ DIeKTPpOHHBIN
pecypc]:PykoBoacTBo 1o onieHke u npumeHenuto. - Mocksa: MntennexryanpHas Jluteparypa, 2021. - 232
— Pexxum noctymna: https://znanium.com/catalog/product/1842395

6. bapckuii, A. b. VIckyccTBEHHBIN MHTEUIEKT U JIOTHUYECKUE HEHPOHHBIE CETH [ DNEKTPOHHBIN
pecypc]:yueOnoe nocodue. - Cankt-IletepOypr: Marepmenus, 2019. - 360 c. — Pexxum nocryna:
https://www.iprbookshop.ru/95270

7. I'ynamos C.C., HlepmyxamenoB A.T., Xon6oe b.M. MckyccTBeHHBIN HHTEIUICKT M KOTHUTHBHBIC
TEXHOJIOTHH B DKOHOMHMKE [ DJEKTPOHHBIN pecypc]|: YueObHoe nmocodue. - Mocksa: Pycaiinc, 2024. - 285 c. —
Pexxum moctyma: https://book.ru/book/951458



8. TatapaukoBa T.M. MHTeIEeKTYaIbHbIN aHAIN3 TaHHBIX [ DIEKTPOHHBIN pecypc]:YueOHoe
nocobue. - Bonorna: Uadpa-Urxenepus, 2024. - 172 — Pexxum noctymna:
https://znanium.com/catalog/product/2169704

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U1, BKJIIOUYAS TEPEYEHD
JIMHEH3UOHHOI'O TIPOT'PAMMHOI'O OBECIIEYEHUA 1 UTH®OPMALIMOHHbIX
CIIPABOYHBIX CUCTEM, OHJIAMH KYPCOB, UCITOJIb3YEMBIX ITPY OCYIIIECTBJIEHUM
OBPA3OBATEJIBHOTI'O TIPOLECCA 11O JUCHHUIIVIMHE
IlepeyeHb JMIEH3HOHHOTO MPOrPAMMHOIO 00eCIeYeHHUs

Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 or
14.10.2020. Cpok neicTBUA JTUIEH3UH -be3 orpaHndeHus cpoka.

Microsoft Office 2016.Jloroop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 or
14.10.2020 Cpok neicTBUS TULECH3UHU -be3 orpaHuyeHus cpoka.

Notepad++. JIunensuss GNU General Public License. Cpok AeiCTBUS JUIIEH3UH - 0€3 OrpaHUYEHUS
CpoKa.

S3pik mporpammupoBanus Python.Python Software Foundation License (PSFL). Cpox neiicTBus
JUIICH3UH - 0€3 OTpPaHUYCHUS CPOKA.

Ilepeyenb uHGOPMALMOHHBIX CMIPABOYHBIX CUCTEM, PeCypcoB HH(POPMALMOHHO-
TeJIeKOMMYHHMKAIMOHHOM ceTH « UHTEpHET»:

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYUWECTBJIEHUSA OBPA3OBATEJIBHOI'O IMTPOLHECCA IO JUCHUITJIMHE

Peaﬂmaunﬂ y‘Ie6HOI\/’I AUCHUILIMHBI OCYIICCTBIACTCA C HMCIIOJIB30BaAHUCEM MaTepI/IaHLHO-TeXHH‘IeCKOﬁ
6a3pl YpI' OV, obecnieunBaronieil MpoBeIeHUE BCEX BUOB YUEOHBIX 3aHATUI U HAyUYHO-UCCIIEI0BATENbCKON U
CaMOCTOSITENIbHOM pabOThl 00yYaromMXCs:

CrienmanbHble MOMEIEHUS MPEICTaBISAI0T o000l yueOHble ayAUTOpUN JUTsl IPOBEACHHS BCEX BHUIOB
3aHSTUN, TPYIIIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTEeCTAaIUH.

[Tomemenust sl CaMOCTOATEIBLHON PabOThl 00YYAIOIMIUXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOU C
BO3MOXKHOCTBIO TOAKIIOYeHUsT K cetu "MuTepHer" u obecredeHHWEM JIOCTyna B AJICKTPOHHYIO
nH(dOpMaITMOHHO-00pa3oBaTeNbHYIO cpeay Ypl DVY.

Bce nmomernienns yKOMIUIEKTOBAaHbI CHEUATN3UPOBAHHONW MEOENbI0 U OCHAILEHBl MYJIbTUMEIUHHBIM
obopyoBaHueM crienio0opyaoBaHueM (MHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMITBIOTEPHBIM),
JOCTYNIOM K MH(OPMAaIMOHHO-ITOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OHUOIMOTEUYHBIM
cuctemaMm, 0a3aM JaHHBIX JCHCTBYIOIIErO 3aKOHOJATENbCTBA, HMHBIM HMH(DOPMAIIMOHHBIM pecypcaM
CITy KalllMMU JUIsl IpeJICTaBlIeHNus yueOHOM nHdopmanuy O0JIbIION ay TUTOPHH.

st mpoBeeHus 3aHSATUN JIGKIIMOHHOTO TUIA Mpe3eHTAlMH U JIpyrue yuyeOHO-HarjasaHble Mocoous,
o0ecrnevnBaroIe TeMaTHYECKUE WILTIOCTPAIIUH.



®re0Y BO «YPAJIbCKUIA TOCYAAPCTBEHHbI 3KOHOMWYECKN YHUBEPCUTET »

IIpuniaoxenne 1
K paboueil nporpamMmme
«HHTe/NIeKTyaJIbHbIE TEXHOJIOTHHM M CHCTeMbl YIIPABJIeHUS 3HAHUSIMI

7.3.1. IlpuMepHbIe BONPOCHI MO0 JUCHHUILUIHHE JJIA CAMOCTOATEILHON MOATOTOBKH K IK3aMEHY

e I O S e

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.
29.
30.

3HAHWE TEOPHH (C MCIOJIb30BaHUEM Python)
VICKyCCTBEHHBIN HHTEJUIEKT: HAPABICHUS UCCIIEAOBAHNS ¥ PA3BHUTHSL.

MeTo/ibl U CpeACTBa UCKYCCTBEHHOT'O MHTEIIEKTA.

NuTennexryanbHble ”HPOPMAIIMOHHBIE CUCTEMBI: OCOOEHHOCTH, IIPUMEPHI.
HHTemiexTyanpHbli aHAIA3 JaHHBIX: CYIIIHOCTh, METOBI U CPEICTBA, IIPOLIECC.
3a/aun UHTEUIEKTYaJIbHOT'O aHAN3a JIAHHBIX.

MaimnHoe oOy4eHue: MOHATHE, 33141, METO/IbI.

HckyccTBeHHBIE HEUPOHHBIE CETH: TOHATHE, 3a0a41, METOBL.

bubnuorexu Python ayis uHTENIEKTYanbHOTO aHAJIM3A TAHHBIX.

JlanHbIe: IOHSTHE, BUBI, (DOPMBI TTPEICTABICHHUS.

. KareropuanbHble nanubie: BUbL, (hOpPMATHI, IPUMEPHI.

. UucroBble TaHHBIE: BUBI, HOpPMAThI, IPUMEPHI.

. TexcToBble naHHbIE: (HOPMATHI, IPUMEPBI.

. CTpyKTypUpOBaHHbIEC JaHHBIE: BUbI, TPUMEPHI.

. Koprexxu u ciucku: mpuMepsl, onepanuyu n3MeHeHHs (100aBneHus / U3MEHEHHs / y/laleHus),

00BbEAIMHEHNS, HAPE3KHU.

CrmoBapu ¥ MHOXKECTBA: MPHUMEPHI, OINEpaluu H3MEHEHUs (1o0aBieHUS / W3MEHEHHS /
yAaJIeHus ), 00beTMHEHNUS, HAPE3KH.

MaccuBsbl: IpUMepHI U OTIEPALIUU C HUMHU.

HccnenoBaTenbckuii aHaau3 JaHHBIX: OCHOBHBIE 33/1a4H, TUIIbI, CIOCOOBI peaau3aluu.
Konnenmun mamuaHOT0 00y4eHus. 3a/1aqyil MATMHHOTO O0YYEeHHUS.

[TonsiTre BeIOOPKU. Bubl BEIOOPOK, CIOCOOBI MX (HOPMHUPOBAHHSL.

[Monsarue Gpynkun noreps. Buasl GyHKINN noTepb. XapakTePUCTUKH.

Mogenu anroputMOB 00y4YeHUs: perpeccur (JIMHEHas, JIOTHCTHYeCKast ).

Monenn anropuTMoB 00y4d€eHUs: JePEBbs U JIeca PEelIeHUH.

Mopnenu anropurmoB oOyuenus: K-Means, kKNN.

DyHKIIMY aKTUBAIlMW: Ha3HAYeHHE, BUABI U cBoicTBa (Sigmoid, ReLU, Tangh).
HckyccTBeHHbIE HEHPOHHBIE CETU: TOHATHE, CTPYKTYpHBIE SJIEMEHTHI MOJENH, CIO0C00
00y4eHHs: METOJIOM 0OpaTHOTO PaCIPOCTPAHEHUS OLTHOKH.

Metox rpagueHTHOro cIycka: (OpMyJibl HTEPAllMOHHOIO MPOIEcCa, COOTBETCTBYIOLIETO
0000I1IeHHOMY JIeNIbTa-TIPABHITY; TOBEPXHOCTh OIIMOKH; CTOXaCTUUYECKUN TPaIMEHTHBIN CITYCK.
DKCIepTHBIE CUCTEMBI: 00J1aCTh MPUMEHEHUS K 0COOCHHOCTH (PYHKIMOHUPOBAHHUSL.

Jlormueckast MOZIENIb IPEICTABICHMSI 3HAHUM.

CemMaHTHYeCKasi MOJEINb MTPEICTABICHUS 3HAHUIA.

®peliMoBasi MOJEIb MPEACTABICHUS 3HAHUM.



®re0Y BO «YPAJIbCKMIN TOCYAAPCTBEHHbI SKOHOMWYECK YHUBEPCUTET »

MpunoxeHune 2
K paboyen nporpamme
«MHTennekTyanbHble TEXHONIOMMU U CUCTEMbI YyNpaBneHUs 3HaHUAMN»
7.3.2. HpaKTuqecmle 3aJaHUA IO JUCHUIIJIMHE JIA CaMOCTOSATEILHOM MOATOTOBKH K 3K3aMECHY
npakTuyeckne ymeHnus (¢ ncnonbzosanmem Python) OlK-2, OMNK-8
1. Coznmate Colab Notebook, mogkmtounts ero k ceoemy Google-mucky, 3arpy3uth B HOyTOYK

JaTaceT ¢ aucka / 3 OMOJMOTEKH, TOJKIIOYUTh K HOYTOYKY OnOnuroTeku pandas, numpy,
matplotlib, seaborn, sklearn (Momymu preprocessing, model selection, linear model,
metrics).

2. OTKpBITh AaTaceT ¢ UCMOIb30BAaHUEM HEO0X0IUMON OMOIMOTEKH, TPeodpa3oBaTh JaTaceT B
cTpykTypy aanubix (dataframe / bunch / list / ndarray), mocMoTpers wuH(}pOpMaIUIO MO
JTaHHBIM (00mIyr0 WH(GOpPMAIHMIO, CTATHCTUYECKOE OINWCaHWe, JUIMHY JaTacera, THIIBI
JTAHHBIX, KITFOYM W 3HAYCHUS, IMEHA MTPU3HAKOB U IEJIEBOH MEPEMEHHON, KOJIMYECTBO CTPOK
/ cTOJNIOIIOB, KOJIMYECTBO MPOMYIIEHHBIX / TyONupyrOmuX / HYJIEBBIX 3HAYEHUU, pazmep /
pa3MEpHOCTh MaccuBa, IMEpBble / TMOCIEAHHE CTPOKM, BU3yaJIbHOE IPEACTaBICHUE
IPU3HAKOB Ha rpauKax.

3. HUccnenoBanue B3auMocBsi3el mnpusHakoB. IlpeoOpa3oBanume M NOArOTOBKA  JAaHHBIX
(ouMcTKa,  KOJAMpPOBAaHWE,  [JOIOJHEHHME, MAaCIITAa0MpPOBAaHUE,  CTAaHIAPTU3ALMUS U
HOpMaJIU3arus).

4. IlonroroBka JaHHBIX AJIS MOJA4u B MOJEJb (TPEHUPOBOYHAS U TECTOBAsl BHIOOPKH, OaTun).
Cozpanue Monenu airoputMa u mnojgaya AaHHbIX. OOydeHHEe anropuTMa M MOJIy4YeHHE
pe3yibTara.

5. Beraucnenne gpynkiuu notepb (MAE, MSE) u TounocTu Mmonenu (score, accuracy). AHanu3
U UHTepnpeTauus pesyabTara. IlpeamonoxkeHue BO3MOXKHBIX CIIOCOOOB YJIydIIEHHUs
pesyibTara.

JUisi MOJATOTOBKM K 3K3aMeHy (TMpakTHUeCKOe 3a/laHue) CJIeAyeT ONMUpaThcsi Ha J1abopaTopHbIE
paboTHhIL:

2.5,3.1,3.2,33

(1.1-1.3, 2.1-2.4 npu c1abom 3HAHUM CTPYKTYp JTaHHBIX B si3bIKe M OubinoTekax Python)



