[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: CmupHoB Ceprei naeBuy

[loMmKHOCTb: BpUO pekT

HUCTEPCTBO HayKH H Bhiciero obpaszosarus Poccuiickoit Menepanuu

Hara noancarius: 30.09.2024 113G yy BO|« TBepekol ToCy 1apCTBEHHE YHHBEPCHTET»

YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

[1:
f*"’“‘;’{,ff Ny B SAzennn/
[ aTEMATVEA
A YUSEPIETHEN

X :A‘
\'u-w*ﬂcpo" .

Pabouas nporpaMma AHCHHIUIHHBI (C aHHOTAL{HEH)

UHTEJUIEKTY AJIBHBIA AHAJTA3 IAHHBIX

HamnpasieHue nNoaroTroBKy

02.04.02 ®YHIAMEHTAJIbHA S THOOPMATUKA
U MHOOPMAILIMOHHBIE TEXHOJIOT YA

Hanpasnennocts (mpoduns)

HubopmaloHHEIE TEXHONOIHM B YIIPABIEHWH M TPHHATHH pelleHUMA

Jins cTyneHToB 2-ro Kypca

®opma 00yyeHus — o4Has

CocraBurens:

K.b.-M.H., nouenT E.H.I'pummsua

Teeps, 2023



|. AHHOTAIIMA

1. Heap 1 32124 AUCHMIIIMHBI

[lenbi0 OCBOCHUS TUCIUILIUHBI SBISIETCS: pACCMOTPEHHE BOPOCOB 00pabOTKHU U
aHaJIu3a TaHHBIX.

3agayaMd OCBOEHMS JUCLMUILIMHBI SBJISAIOTCS: M3YYEHHE CHOCOOOB XPAHEHHS U
npefcTaBiIeHus WHGOpPMAIUU, W3YYEHHE COBPEMEHHBIX METOJIOB OOpadOTKU U
aHaju3a JaHHBIX, B TOM YHCIIE METOJIOB M MOJEJIEH MHTEIUICKTYAIbHOTO aHaln3a
JTAHHBIX.

2. Mecto mucuuminnbl B cTpykrype OOII

JuctunmHa «HTEUIeKTyalbHbIM aHaIM3 JIaHHBIX» OTHOCUTCS K paszleny
«MateMaTH4eckHii» o0s3aTeapHoM yacTth bioka 1.

JIs yCIIeIIHOTO YCBOGHMS Kypca HEOOXOJHWMBI 3HAHHUS MHTErPAIBHOTO U
nuddepeHInanIbHOr0 UCUYUCIICHUS, TTOHSATUS BEPOSITHOCTH, (PYHKIIMHU TUIOTHOCTH,
MO/IbI, MEJIMAHBI, CPEHETO, MATEMAaTUUECKOTO OXKUIAHUS, TUCIIEPCUH, KOPPEJISLIAN
U JIPYTUX OCHOBHBIX TEPMHHOB TEOPUU BEPOSATHOCTEM M MATEMATHYECKOU
CTAaTHUCTHUKH, MaTeMaTHUYECKOTO aHajm3a, JIMHEHHOU anreOpsl u
nuddepeHIIabHBIX YPAaBHEHMM; a TaKKe HABBIKM PEIICHUS OCHOBHBIX 3ajady,
paccMaTpUBAEMBbIX B 3TUX JUCHUTLIMHAX.

Heo6xomumo 0051aath CaeayrONIMMH BXOJHBIMH 3HAHUSIMHU: XPAaHCHHE U
npejcTaBiieHne WHGOpPMAIUU, MPOCKTUPOBaHUE 0a3 JaHHBIX, MPOCKTUPOBAHHUE
XPaHWIHIN JaHHBIX, BJIaJcHUE 0a30BBIMHM METOJla MAaTEMaTUYeCKOM CTaTHCTHUKH,
METOJaMH MHOTOMEPHOTO CTATUCTUYECKOTO aHAJIN3a, MOAX0AaMH K ITIOCTPOCHUIO U
MPOCKTUPOBAHKUIO HH(POPMAITMOHHBIX CHCTEM, CHCTEM TIOICPKKH TMPUHSATHS
pEUICHHU.

OcBoeHME JTaHHOW UCIUIUIMHBI HEOOXOAMMO KakK IPEIICCTBYIOMIECE IS
CICAYIOIINX JUCHUIUIMH: «AHAIU3 HEUETKUX HWH(OOPMALUOHHBIX CHUCTEMY,
«ITpuMeHeHne METOI0B MHTEJUIEKTYAIbHOTO aHAIN3a JAHHBIX ).

3. O0beM TUCHMIUVIMHBI: 6 3a4eTHBIX ¢auHMI, 216 akaJeMUYECKUX YacoB, B TOM
1 () (o

KOHTAKTHAs ayJIUTOpPHAasi padoTa: MpakTH4YecKue 3aHsATHS — 16 YacoB, B T.4.
npakThdeckas moarotoBka 11 wacos; maGopartophbie paboThl —16 yacoB, B T.u.
npakTryeckas moaroropka 10 yacos;

caMocTosiTeJibHas padota: 184 yacos, B TOM 4nciie KOHTPOJIb — 27.

4. TlnanupyemMble pe3yJibTaThbl 00y4eHHs 10 AUCHMILIHHE, COOTHECEHHbIE ¢
IJIAHUPYEMBbIMH Pe3yJIbTATAMHU 0CBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Inanupyemblie pe3yabTaThl [Inanupyemblie pe3yabTaThl 00yYEHHS IO

OCBOEHUS 00pa30BaTEIIbHOMN JUCLIUILINHE

nporpamMmsl ((hopMupyeMble
KOMITETEHIINN )




OIIK-1 Cnocoben HaXOJHTh,
dhopmynupoBaTh " pemarp
aKTyallbHBIC TPOOJIEMBI TPUKIIATHON
MaTeMaTHKH, byHIaMeHTaIbHOM
nHPOPMATUKH U HH(OPMAIIMOHHBIX
TEXHOJIOTHI

OIIK-1.1 Obnagaer pyHAaMEHTAIHLHBIMUA 3HAHUSMU B
o0jacT MaTeMaTHYeCKHMX W eCTECTBEHHBIX HayK,
TEOPUU KOMMYHUKAUK

OIIK-1.2 OcymiecTBiuseT MEpBUYHBIA COOp W aHAIHU3
Marepuana, HUHTEPIPETUPYET paziiuyHbIe
MaTeMaTH4eCcKue 00BbEKThI

OIIK-1.3 Pemaer akTyajbHble 3aJaud NPUKIATHON
MaTeMaTHKH, (QyHIaMEHTAIbHOM HMHPOPMATUKH U
MH()OPMAIIMOHHBIX TEXHOJIOTUH

OIIK-3 CriocobeH MpoBOIUTH aHATU3
MaTEeMaTHYECKUX MOJICIICH,
co3/aBaTh MHHOBAIIMOHHBIE METOIBI

peuicHuA MPUKJIAAHBIX 3aga4d
npohecCHOHATIBHON JeSATEIBHOCTH B
obnacTu UHPOPMATUKU u

MATCMAaTHYCCKOI'0O MOACIIUPOBAHHA

OIIK-3.1 3HaeT W TOpPUMEHSET METOJbl TEOPUH
QITOPUTMOB, METOJIbI CHUCTEMHOIO U MPHUKIATHOTO
MIPOrpaMMHUPOBAHMS,  OCHOBHBIE  TOJIOKEHUSA U
KOHIICTIIIUT B obmactu MaTeMaTHUYeCKuX,
MH(OPMALIMOHHBIX U UMUTAIIMOHHBIX MOJIEeH
OIIK-3.2 CootHOCHUT 3HAHUS B obnactu
MIPOrPaMMHUPOBAHUSI, WHTEPIPETHPYET MPOYUTAHHOE,
ompeseNsseT W Cco37acT HH(POPMAIMOHHBIC PECYPCHI
rI00anbHBIX  CeTeil, 00pa3oBaTENbHOIO KOHTEHTA,
CPEJIICTB TECTUPOBAHUS CUCTEM

OIIK-3.3 Pa3pabarbiBaeT mporpaMmMHoe o0ecrieueHue u
TECTUPYET MPOTPAMMHBIE TIPOTYKTHI

5. ®opma NpoMeKYTOUHOI0 KOHTPOJISI — 9K3aMEH BO 2-M CEMECTpeE.
6. SI3bIK NMpenoxaBaHus - PYCCKHil.
Il. Conepxxanue AMCHUILVIMHBI, CTPYKTYPUPOBAHHOE MO TeMaMm (pa3iejam) ¢

YKa3aHHEeM OTBEJCHHOI0 HA HUX KOJMYECTBA AKaJeMHYECKMX 4YacOB M BHJIOB
Y4eOHbIX 3aHATHI
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1. CucreMbl MOJ/IEPAKKH 23 2 - 1 - - 20
NPUHATHS PelIeHH.
1.1. OcHOBHBIE TOHATHSL.
1.2. 3amaun cucTeM NOLAEPKKU
MIPUHSATHUS PEIICHUI.




1.3. ba3a naHHBIX Kak OCHOBa
CUCTEM TOAJIEPKKH TMPUHATHUS
peuieHui.

1.4.  Apxurektypa  CHUCTEM
MOJJICPKKH MPUHATHSI PEIICHUM.

2. XpaHwiuiie JaHHbIX.

2.1. Konuenuus XpaHWINIIA
JAHHBIX.

2.2. Opranuzauys XpaHWIUIIA
JAHHbBIX.

2.3. Konuenuus XpaHWIHILIA
JAHHBIX U aHAJIH3.

23

20

3. OLAP-cucreMel.

3.1. MHoromepHas  MOJAECNIb
TaHHBIX.

3.2. Omnpenenenne OLAP-
CHCTEM, OCHOBHBIC IIOHSATHS.

3.3. KonuenryansHoe
MHOTOMEpPHOE  TPEJCTaBIICHHUE.
34. Apxurexktrypa  OLAP-
CHCTEM.

23

20

4. UaTe/U1eKTyAJIbHbIA AaHAIH3
JAAHHBIX.

4.1. OcHOBHbIE ITOHATUSA
MHTEIUIEKTYaJIbHOTO aHaym3a
JAHHBIX.

4.2. 3agaun UHTEJUIEKTYaIbHOIO
aHaJIM3a JJaHHbIX.

4.3. OO6nacth MNPaKTUYECKOIO
IIPUMEHEHHUS
WHTEIUIEKTYaJIbHOTO aHaym3a
JTAHHBIX.

44. Mogenu W METOAbBI
MHTEJUIEKTYaJIbHOT O aHaIM3a
JTAHHBIX.

23

20

5. 3apaua kaaccupukanum u
perpeccum.

5.1. ITocTanoBka 3a71a4n
KJIaCCU(UKALUA U PErPECcCHH.
52. Metoasl  (anropuUTMBI)

peteHwst 3a7a4n
KJIacCU(UKALMU M PEerpeccuu.
5.3. [IpencraBnenue
pe3yIbTaToB B 3ajaue

KJIACCU(PUKAIINH W PETPECCUH.

23

20

6. 3agaua MnoucKa
aCCOLMATUBHBIX MPABUJL.

6.1. IlocTaHoBKa 3a7a4u ITOKMCKa
aCCOLIMaTUBHBIX MMPABUJL.

6.2. Meronsl  (aIrOpUTMBI)
pelieHus 3aJa4un MOMCKa
ACCOIIMATUBHBIX MPABUIL.

25

20




6.3. ITpencraBnenue
pe3yNbTaToOB B 3ajade IIOHMCKa
aCCOIIMATUBHBIX MPaBUIL

7. 3agauya KaacTepu3anum.

7.1. IlocTanoBka 3a/1a49u
KJIACTepHU3AIIIH.
7.2.  Meroasl
perieHus
KJIaCTepU3aIiH.
7.3. [IpencraBnenue
pe3yIbTaTOB B 3a7a4e
KJIACTePHU3AIIIH.

(anropuTM™MBI)
3a7a4u

26 3

20

8. BusyanbHblii
JAAaHHBIX.

8.1. BpinonHeHne BU3yaJbHOTO
aHaJIM3a JJaHHbIX.

8.2. XapakTepucTHUKa CpEeJICTB
BU3YyaJIM3alluH JaHHbIX.

8.3. MeTonbl BU3yalIn3aluu.

AHAJIU3

23 -

20

9. AHanu3 TeKCTOBOM
uHdopmanuu.

9.1. 3agaua aHadH3a TEKCTOB.
9.2. U3BieueHue KIIOYEBBIX
MOHATHI U3 TEKCTA.

9.3. Kitaccugukanusi TeKCTOBBIX
JIOKYMEHTOB.

9.4. Metonapl KiIacTepusaluu
TEKCTOBBIX JJOKYMEHTOB.

9.5. Cpenctsa aHann3a
TEKCTOBOM MH(pOpMaIIHH.

27 -

24

NTOI'O

216 16

10

184

16 | 11 -

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyebHas mporpamma —
HaVMEHOBAHUE Pa3/IeNoB U
TeM (8 cmpocom
coomeemcmauu ¢ pazoenom
Il PIIN])

Bun 3anatusa

O06pazoBarenbHbIe TEXHOJIOTHH

CucTteMbl OJIEPKKH
IIPUHSTHS PEIIEHUN

[IpakTrueckue 3aHATHS,
nabopaTtopHbie padoThI

KommnbrorepHsie: moka3 npe3eHTanum

XpaHUJUILE TaHHBIX

[IpakTudeckue 3aHATHS,
nabopaTopHbIC PAOOTHI

KOMHLIOTepHLIeI ITIOKa3 Hpe3eHTaHHfI

aHaJIn3 JaHHbIX

OLAP-cucTteMsbl [Ipaktuueckue 3auatus, | KommbrorepHsie: BBITTIOJTHEHHE
nabopaTtopHble pabOThI KOMITBIOTEPHBIX 1a00paTOPHBIX

paboT, Mokas nmpe3eHTanui
WHTEINeK Ty aTbHBIH [Ipaktrueckue 3anatusi, | KommbroTepHsbie: BBIIIOJTHEHUE
nabopaTtopHbie pabOThI KOMITBIOTEPHBIX 1abopaTOPHBIX

paboT, MoKa3 npe3eHTaui




3amaua KJIaCCI/I(bI/IKaHI/II/I [Ipaktuueckue 3ausarus, | KommbrorepHsie: BBIIIOJIHEHUE
J1a00paTopHBIE PAOOTHI KOMITBIOTEPHBIX J1a0OPaTOPHBIX
U perpeccuu PATOPHRIC p opatop
paboT, OKa3 Mpe3eHTaIHii
3aaya rmoucka [Ipaktrueckue 3anusatus, | KommbrorepHsbie: BBIIIOJIHEHUE
sabopaTtopHble pabOTHI KOMITBIOTEPHBIX TOPHBIX
ACCOLIMATHBHEIX PABUII PATOPHLIC P fotTep naboparop
paboT, MoKa3 mpe3eHTaIul
3aayua K JlacTepu3aluu [IpakTnueckue 3ansatus, | KoMmbrorepHbie: BBIINIOJIHEHUE
nabopaTopHbIE PAOOTHI KOMIThIOTEPHBIX J1a00pPaTOPHBIX
paboT, OKa3 Mpe3eHTaIHii
BusyaabHbIN aHATH3 [Ipaktrueckue 3anatus, | KommbroTepHsie: BBIIOJIHEHHE
sabopaTtopHble pabOTHI KOMITBIOTEPHBIX TOPHBIX
JAHHDBIX paTtop p OMIIBIOTEP Ha6f>pa op
paboT, MoKa3 npe3eHTaIui
AHaIN3 TEKCTOBOU [IpakTnueckue 3ansatus, | KoMnbrorepHbie: BBIIIOJIHEHUE
J1a00paToOpHBIE PAOOTHI KOMITbIOTEPHBIX J1a0OPaTOPHBIX
uHpopmaruu PATOPHBIC b P opatop
paboT, oKa3 Mpe3eHTaIHii

[IpenogaBanue y4yeOHOW NHUCUUIUIMHBI CTPOUTCS HA COUYETAHUHM MMPAKTUUYECKHX
3aHATUHN, J1aDOPATOPHBIX PabdOT W PA3NUYHBIX (OPM CaMOCTOSITENBHOU PabOThI
CTYJEHTOB. B mponecce OCBOEHMS IUCHUIUIMHBI HCIONB3YIOTCA CIETYIOIINE
o0Opa3oBaTeIbHbIE TEXHOJIOTMH, CIIOCOOBI U METOJbI ()OPMUPOBAHMS KOMIETEHIIM:
MPaKTUYECKUE 3aHATHS B JIUAJOTOBOM PEKUME, BBINOJHEHUE WHAMBUAYaIbHBIX
3aJlaHdid B paMKax JabOpaTOpPHBIX M CaMOCTOSITENBHBIX padOT, MOJIrOTOBKA W
IIPOBEJICHUE TOKIIA0B.

JlucuuninHa npeaycMaTpuBaeT BRIMOTHEHUE TIOMAITHUX 3aJaHHH.

IV. OueHouHble MaTepHuaJIbl AJ1s NPOBeIeHNS TeKYIIeil 1 MPOMe:KyTOYHOM
arrecTauuu

J{ns mpoBeneHns TeKyIen 1 IpOMeEKYTOYHOM aTTECTALNHN:

OIIK-1 Crnocoben HaxoauTh, (OpMYyIMpOBaTh M pEIIATh AaKTyaJlbHbIE
npoOiemMbl MPUKIATHOM MaTeMaTHKW, (QyHIAMEHTAIbHOM WHGOpPMATUKU U
MH(OPMAIMOHHBIX TEXHOIOTUI

OIIK-1.1 OGnamaer (QyHIaMEHTAIbHBIMU  3HaHUSMH B  00JacTH
MaTEMaTUYECKUX U €CTECTBEHHBIX HayK, TCOPUA KOMMYHHUKAIUI

1. Onuiute anroput™ Apriori.
2. Omnumre anroput™bl 1-R u Naive Bayes s mocTpoeHus MmpaBHil
KJ1accu(uKaImu.

Crnoco0 mpoBeieHHs] — MUChbMEHHBIH.

Kpurepun ouenuBanus:

JlaH npaBWIIbHBIN Pa3BEPHYTHIA OTBET — 12 0asioB;
OTBeT COAEPKUT HETOUHOCTH — S OAIIOB.

OIIK-1.2 OcymecTBiasier TMepBUYHBIM cOOp © aHaIM3 MaTepuaia,
UHTEPIIPETUPYET Pa3IMIHbIC MATEMATUUECKUE OOBEKThI

1. IlpuBeauTe MOCTAHOBKY 3aJ]a4u KJIACTEPU3ALIUH.

2. Onpenenure cpecTBa aHAIM3a TEKCTOBON MH(OpMaIIUH.



Cnoco0 npoBeIeHUs] — MUCbMEHHBIN.

Kpurepun ouieHuBanus:

JlaH paBUJIbHBINA Pa3BEPHYTHIM OTBET — 12 O6AIOB;
OTBeT COEPKUT HETOUYHOCTH — 5 OAIIOB.

OIIK-1.3 Pemaet akTyaibHbIC 3aJ]a4d MPUKIIATHOM MaTEMAaTUKH,
byHIaMEeHTATbHON HH(GOPMATUKH U HHOOPMAIIMOHHBIX TEXHOJIOT U

1. [IpousBeaure  cpaBHEHME 2  HW3BECTHBIX Bam  airoputmosn
KJIACTepU3alliU U clieaiite BeiBo 00 3 (HEeKTUBHOCTH HX pabOTHI.
2. [IpousBeaure  cpaBHEHHME 2  W3BECTHBIX Bam  anropurmosn

KJIaCCU(PUKALIMU U CclIeNaiTe BEIBO 00 3(HEKTUBHOCTH UX PaOOTHI.
Cnoco0 npoBeieHUs] — MUCbMEHHBIN.
Kpurepun ounenusanus:
JlaH npaBUIIbHBIN pa3BEpHYTHIA OTBET — 12 0aioB;
OTBeT COEPKUT HETOUYHOCTH — 5 OAIIOB.

OIIK-3 Croco6eH mpoBOINTE aHAIN3 MaTeMaTHYECKUX MOJIeiel, CO3/1aBaTh
MHHOBAIIMOHHBIE METOIbI PEIICHUS MPUKIIAIHBIX 3a/1a4 MPOPEeCCHOHATBHON
JEATEILHOCTH B 00J1aCTH HHPOPMATUKH U MATEMATHUYECKOTO MOJICTUPOBAHMUS

OIIK-3.1 3HaeT W MNOpPUMEHSET METOABl TEOPUH AITOPUTMOB, METOJIbI
CUCTEMHOTO U TMPUKIAAHOTO MPOTPAMMHUPOBAHUS, OCHOBHBIC TIOJIOXKEHUSI U
KOHIIENIIMKM B 00JIACTM MaTEMAaTHUYECKUX, MHPOPMAIIMOHHBIX W UMHUTAIIMOHHBIX
MoJenen

1. OnummTe anropuT™M K-means u CcpaBHUTE YpPOBEHb CIIOKHOCTH
BBIYUCJICHUN C IPYTUMH U3BECTHBIMU Bam anropuTMamu KiiacTepusaluu.

2.  Peanmsyiite anroputm K-means.

Crnoco0 mpoBeieHHs — MUChbMEHHBIH.

Kpurepun ouenuBanus:

JlaH npaBUIIbHBIN pa3BEpHYTHIA OTBET — 12 0aios;

OTBeT COEPKUT HETOUYHOCTH — 5 OAIIIOB.

OIIK-3.2  CooTtHOCHMT 3HaHMS B  O0JacTH  MPOTPAMMHUPOBAHUSA,
WHTEPIPETUPYET MIPOUYUTAHHOE, OTIPENIETISET U cO3/1aeT MH(GOPMAIIMOHHBIE PECYPChI
TII00ATBHBIX CETEH, 00pa30BaTEIIBHOTO KOHTEHTA, CPEICTB TECTUPOBAHUS CUCTEM

1. Haiite monstue OLAP-cuctemMbl W TIpUBEIUTE XapaKTEPHBIC
OCOOEHHOCTH TAKUX CUCTEM.
2. Omnpenenure npakTHuecKoe mpuMeHeHne anroputma 1D3.

Crnoco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun oneHnBanums:

JlaH mpaBWIIbHBIN Pa3BEPHYTHIA OTBET — 12 0aios;

OTBET COJIEPKUT HETOYHOCTH — 5 OaJlIOB.

OIIK-3.3 Pa3pabarpiBaeT mporpaMMHOE 00ECIIEUYECHUE U TECTUPYET
POTrPaMMHBIE TTPOTYKTHI

1.  Peanmsyiite aqroputm Apriori.

2. PeanusyiiTe olMH U3 U3BECTHBIX BaM aJITOPUTMOB KJIACTEPU3AIINH.



3.  PeanmsyiiTe anropuT™ MOKPHITHS.

Cnoco6 npoBeAeHus] — MUCbMEHHBIN.

Kpurepun ouieHuBaHus:

JlaH ipaBUJIbHBINA Pa3BEPHYTHIM OTBET — 12 OAIIOB;
OTBeT COIEPKUT HETOUYHOCTH — 5 OAIIOB.

V. Yueb6Ho-MeTOqu4ecKkoe U HH(GOPMAIIMOHHOE 00ecTieyeHHe THCIMILTHHBI
1) Pekomentyemas ureparypa
a) OcHOBHas UTEparypa
1. HecrepoB, C.A. HHTemIeKTyaldbHBI aHAIW3 JAHHBIX CpEICTBAMH MS
SQLServer 2008 / C.A. Hectepos. - 2-e u3a., ucnp. - M.: HanmmonansHbIi
OtkpeiTeiii YaUBepeuteT « MHTYUWUT», 2016. - 338 c.: un. - bubnuorp. B KH.;
[DMeKTpOHHBII pecypc]. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=429083
2. UnrennexryaibHble  cuUCTeMbl: ydeOHoe mocodue / A. CeMeHOB,
H. ConoBbes, E. Yepnonpynosa, A. IlpIraHkoB; MunucrepcTBo
oOpazoBanuss u Hayku Poccuiickoit  @epepanuu, DenepanabHoe
roCyapCTBEHHOE OIO/HPKETHOE O00pa30BaTEIbHOE YUPEKICHUE BBICHIETO
npodeccruonanbHoro oOpa3zoBaHus «OpeHOYpPrckuil  TrocyaapCTBEHHBIN
yHuBepcute™. - OpenOypr: OI'Y, 2013. - 236 c.; [DnekTpoHHBIN pecypc]. -
Pexxum moctyna:: http://biblioclub.ru/index.php?page=book&id=259148
3. SApymxkuna, H. I'. IHTeNNEKTyanpHBIA aHAW3 BPEMEHHBIX PSAOB: y4eOHOE
nocooue / H. I'. Spymkuna, T. B. AdanaceeBa, WU. I'. IleppunbseBa. —
MockBa: ®OPYM: UHOPA-M, 2022. — 160 c. — (Briciiee oOpa3oBaHue).
- ISBN 978-5-8199-0496-1. - Tekct: osaektponHbid. - URL:
https://znanium.com/catalog/product/1842559

0) JononHutenpHas IUTEpaTypa:

1. bormanoBa, C.B. MHbopMaImoHHbIE TEXHOJIOTHHU: y4eOHOE IMocoOue is
CTYJICHTOB BhICIINX y4eOHBIX 3aBenenuii / C.B. bormanosa, A.H. Epmakosa;
MununcTtepcTBO cenbckoro xo3zsiictea PO, ®I'bOY BIIO CraBpononbCckuii
roCyJapCTBEHHBIN arpapHblii yHUBEpcHUTET. - CraBpomnoiib: CepBUCHIKOA,
2014. - 211 Pexum npoctyma c.. wi. - bubmuorp. B KH.; [DIEKTpOHHBIN
pecypcl]. Pexum
nocrtyma: http://biblioclub.ru/index. php7paqe book&id=277476

2. I'pomes, A.C. UHpopManmoHHBIE TEXHOJIOTHUHN: TA00OPATOPHBIA TPAKTUKYM /
A.C. I'pomes. - 2-e u3na. - M.; bepmun: {upext-Meaua, 2015. - 285 c.: un.,
Taby. - bubnuorp. B kH. - ISBN 978-5-4475-5065-3; To xe [DneKTpOHHBII
pecypcl]. Pexum
nocryna: http://biblioclub.ru/index. php’)paqe book&id=434666



http://biblioclub.ru/index.php?page=book&id=429083
http://biblioclub.ru/index.php?page=book&id=259148
https://znanium.com/catalog/product/1842559
http://biblioclub.ru/index.php?page=book&id=277476
http://biblioclub.ru/index.php?page=book&id=434666

2) IIporpammHoOe obecrieueHne

Komnbrorepnblii kj1ace pakynbTeTa NPUKIATHON MaTeMAaTHKU M KnOepHeTHKH Ne 40
(170002, TBepckasi 00.1., r. TBepb, CagoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIutaTHO

Apache Tomcat 8.0.27

OecIuraTHO

Cadence SPB/OrCAD 16.6

['ocynapcTBeHHbBIN KOHTPAKT HA OCTaBKY

JMIEH3UOHHBIX NTPOTrPAMMHBIX ITPOAYKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecruraTHO
Java SE Development Kit 8 Update 45 SecrIatiio
(64-bit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecrutaTHoO

Kaspersky Endpoint Security 10 mst
Windows

Akt Ha nepenauy npaB [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctaienus npas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasienus mpas Ne Us000311 ot
25.09.2012

MHoro}yHKITMOHAIBHBIN

bit)

penakrop ONLYOFFICE Gecrimataoe | OecriaTHO
110
OC Linux Ubuntu 6ecrurataoe 10 OecruraTHO
MiKTeX 2.9 OecruraTHoO
MSXML 4.0 SP2 Parser and SDK OecmiaTtHoO
NetBeans IDE 8.0.2 OecruraTHO
NetBeans IDE 8.2 OecraTHO
Notepad++ OecriaTHo
Oracle VM VirtualBox 5.0.2 OecriaTtHo
- noroop Nel13918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 «Co¢rJlaitn Tpeitn»
Python 3.1 pygame-1.9.1 OecruraTHO
Python 3.4 numpy-1.9.2 OecruraTHO
Python 3.4.3 OecruraTHoO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecruiatHO
WCF RIA Services V1.0 SP2 OecriaTHo
WinDjView 2.1 OecruraTHO
R Studio OecriaTHo
Anaconda3 2019.07 (Python 3.7.3 64-

OecruiaTHO

3) CoBpeMeHHbIe MPOQeCCHOHATBHBIC 0a3bl TaHHBIX U HH(POPMAIIMOHHBIC CIIPABOYHbIC

CHUCTCMBbI

1. OBC «ZNANIUM.COM» www.znhanium.com;



http://www.znanium.com/

2. OBC «YuuBepcurerckas oubnmoreka onnaita» https://biblioclub.ru/;
3. OBC «Jlanwy» http://e.lanbook.com.

4) IepeueHb pecypcoB HHPOPMALMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT,
HEOOXOIUMBIX UISI OCBOEHUS TUCITATUINHEI
http://www.intuit.ru/department/database/datamining/

VI. Meroanueckne marepuaibl [Jjisi O0O0y4alOIIMXCS 1O OCBOEHUIO
JMCHHUILTHHBI

[IpakTrueckne W J1a0OPATOPHBIC 3aHITHSA OCYIIECTBISIOTCSA IO CJACAYIOIIEMY
TUIaHYy:

1. ITpoBepka BBINOJHEHUS 3aIaHUH, BEIIAHHBIX JIJI JOMAIITHEH PaOOThI.

2. O030p NpoHICHHOT0 MaTepHuaa.

3. Pemenue 3ama4 1o odepeHON TEMe.

4. OOcyxacHHUE pe3yIbTaTOB PEIICHUS 3a/1a4H.

5. Brigaua 3amay a1 joMaiiiHe paboThI.

[IprMepHBIE BApUAHTHI TEM JIOKJIAI0B

1.  IIpakTtuyeckoe NpUMEHEHUE UHTEILIEKTYaIbHOTO aHAJIN3a TaHHBIX.

2. NudopmanmonHoe XpaHunuuie (BUTPUHBI JaHHBIX, HHPOPMALMOHHOE
XpaHWIKIIE IBYXYPOBHEBOW U TPEXYPOBHEBOU APXUTEKTYPHI).

3. Mogenu naHHBIX (pesAUOHHAS, CETEBas, HepapXUdecKasi MOJCIN JaHHbBIX ).
4 KoHuenuust MHOrOMEpHOTO MTPEACTABICHUSI TaHHBIX.

5. Anroputwm ID3 u ero npaktuueckoe mpuMeHEHHE.

6 Auroput™ K-means u ero nmpakTU4eckoe MpUMEHEHHE.

TecrtoBble 3ananus

1. Kakue 3agaun pemarTcs ¢ MOMOIIBIO CUCTEM MOJICPKKU MPUHITUS PEIICHUN:

a) BBO/JI IaHHBIX;

0) XxpaHeHUE JaHHBIX;

B) aHANIU3 JJAHHBIX.

2. Kakas 3amaga, pemaemasi ¢ TMOMOIIBIO CHCTEM TOIICPKKHA TPHHATHS PEIICHUMH,
SBIISIETCS OCHOBHOI:

a) BBOJI JIaHHBIX;

0) XpaHeHUE TaHHBIX;

B) aHAJIU3 JJAHHBIX.

3. C momomipl0 Kakoro Kiacca 3a/ad aHallu3a OCYIIECTBISETCS TPYNIUPOBAHUE H
000011eHIE HEOOXOIUMBIX AHAIUTUKY JaHHBIX:

a) UH(GOPMAIIMOHHO-TTOUCKOBBIN;

0) orepaTUBHO-aHATUTHYCCKUH;

B) MHTEIUICKTYa IbHBIN.

4. C moMoIIbI0 KaKoTo Kilacca 3a/1ad aHaJIM3a OCYIIECTBIISICTCS MOUCK JJAHHBIX HAa OCHOBE
3apaHee OIMpeJIeTICHHBIX 3aPOCOB:

a) UH(POPMAIIMOHHO-TTOMCKOBBIN;

0) omepaTUBHO-aHATUTHYECKUH;

B) MHTEIJUICKTYaIbHBIM.


https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/department/database/datamining/

5. C nomouipio Kakoro Kiacca 3a7ad aHajlu3a OCYIIECTBIIAETCS OUCK (DYHKIIMOHAIBHBIX
3aKOHOMEPHOCTEW B HAKOIUICHHBIX TaHHBIX, TOCTPOCHUE MOJETICH 1 TPaBUIL:

a) "HGOPMAIIMOHHO-TTIOMCKOBBIH;

0) onepaTUBHO-aHATUTHYECKUH;

B) MHTEJIJIEKTYaJIbHBIM.

6. Kakue mnoacucrembl BXOJAT B OOOOLICHHYIO APXUTEKTYPY CHCTEMBI MOIJIEPKKU
HPUHATHS PEILICHHUMH:

a) nH(POPMAIIMOHHO-TIOUCKOBAsI CUCTEMA;

0) moacucTeMa BBOJIA JTAHHBIX;

B) OJICUCTEMA XPaHEHUS;

I') HOJCHCTEMA aHAIIN3A;

1) OJICUCTEMA OTYETOB.

7. B kakoii mojacucreMe OCYIIECTBIISIETCS OllepallMOHHas 00paboTKa JJTaHHBIX Ha OCHOBE
ucnonb3oBanus CYB/I:

a) nH(GOPMALIMOHHO-TIOUCKOBAsl CUCTEMA;

0) mojcucTeMa BBOJIa IaHHBIX;

B) M10/ICUCTEMA XPaHEHUS;

I) IO/ICUCTEMA aHAJIN3A;

1) IoJICCTEMa OTYETOB.

8. B kakoil mojcucremMe MOJACUCTEMBl aHAIM3a PEATUIYIOTCS METOJbl U aJlOPUTMbI
JOOBIYM JAHHBIX:

a) moJicucreMa HH(pOPMaITMOHHO-TTOUCKOBOTO aHAIIN3A;

0) mojcucremMa OnepaTUBHOIO aHANIN3A;

B) MOJICUCTEMA HHTEIJIEKTYaJIbHOTO aHATIN3a.

9. B kakux cucteMax NpucyTCTBHE YeJIOBEUECKOTro (pakTopa pH BBOJIE JaHHBIX MOBBIIIAET
BEPOSTHOCTH OIIMOOYHBIX JAHHBIX U MOXET CO3/IaTh JIOKAJIbHBIE TIPOOJIEMBI B CUCTEMAX:

a) cucTeMa MOJJIeP>KKU NPUHATHSI PELLICHUI;

0) OLTP — cucrema,

B) CUCTEMa yIipaBJieHUs 0a3aMU JaHHbIX;

') SKOHOMHMYECKasi HH(OpMallMOHHAsI CUCTEMA;

1) ”HOPMAIIMOHHO-TIOMCKOBasl CUCTEMA.

10. K xakuMm cucremaMm mpenbsiBiseTcss TpeOoBaHue obecrieueHuss (OpPMUPOBAHUSA
IPOM3BOJIBHBIX 3alIPOCOB K 0a3e TaHHbBIX:

a) cucremMa Mo ACPKKU NPUHATHS PEILICHUH;

6) OLTP — cucrema,;

B) cHCTE€Ma yIpaBjeHHs 0a3aMu JaHHbIX;

I') PKOHOMHYECKasi UH()OpMAIIMOHHAs CUCTEMA;

1) UH(OPMAaIIMOHHO-TTIOMCKOBAs CUCTEMA.

11. JIns KakuxX CHUCTEM SIBJISI€TCSI NPUOPHUTETHBIX BBICOKAs MPOU3BOIAUTEIBHOCTh U
JIOCTYITHOCTh JIaHHBIX:

a) cucTeMa MOAJIeP>KKU NPUHATHS PELLICHHIA;

0) OLTP — cucrema,

B) CUCTEeMa yIipaBJieHHUs 0a3aMH JaHHbIX;

') SKOHOMHYECKas HH(OpMallMOHHAs CUCTEMA;

1) ”HOPMAIIMOHHO-TIOMCKOBAsi CHCTEMA.

12. Xpanunuiie TaHHbIX — 3TO

a) PeIMETHO-OpPUEHTUPOBAHHBIH, WHTETPUPOBAHHBIH, HEH3MEHUYUBBIH,
MOJEPKUBAIOIIUN XPOHOJIOTHIO HAOOp JaHHBIX, OPraHM30BaHHBIA I LeJded MOAAEpPKKU
NPUHATHS pEIICHUH;

0) Mozenb HEKOTOpOM MpeAMETHON 00JacTH, COCTOSINAs M3 CBSI3aHHBIX MEXAY cOOOi
JTAHHBIX 00 00BEKTaX, UX CBOMCTBAX U XapaKTePUCTHKAX;



B) cucTema, o0Ja1arolasi CBONCTBaMU BBOJIa, XpaHEHHS U aHAIM3a JaHHBIX, OTHOCSIIIUXCS
K HEKOTOPOM MpeaIMETHOM 0071acTH, € IENIBIO0 TOUCKA PEIICHUH.

13. Boigenure cBOMCTBA XpaHWIMIIA JaHHBIX:

a) peAMETHasl OpUEHTALIMS;

0) uHTETpaIus;

B) MOJIJIEPKKA XPOHOJIOTHU;

') HEU3MEHSEMOCTb;

1) TOTMYIICHHE N30BITOYHOCTH TaHHBIX;

€) IPUOPUTETHOCTh XaPAKTEPUCTUK CUCTEMBI.

14. OcnoBHoe Ha3zHaueHue OLAP-cucrem:

a) oOHapy>KeHUe CKPBITHIX 3HAHUHN U 3aKOHOMEPHOCTEH;

0) mojepKKa AHATUTUYECKON JEATEIbHOCTH;

B) MOJIEPKKa 3aIIPOCOB MOJIb30BaTENICH-aHAIUTUKOB;

') BBOJ U XpaHEHUE JTAHHBIX.

15. NaTennexTyanbHbIi aHaIU3 JaHHBIX — 3TO

a) Mcciel0BaHnue U OOHapYKEHHE B ChIPBIX JIAHHBIX CKPBITHIX 3HAHWM, KOTOpPBIE paHee He
OBLIIM U3BECTHBI, HETPUBUAIBHBI, IPAKTUYECKHU TOJIE3HBI,

0) TexHOJOrusi ONEpPaTUBHOM aHAIUTHYECKOW OOpabOTKHU JIaHHBIX, HCHOJIb3YIOIIAs
METOJIbI U CPENICTBA TSl cOOpa, XpaHEHUs M aHaJTM3a MHOTOMEPHBIX JIaHHBIX B LENSIX TOIICPKKU
MPOLECCOB MPUHATUSA PELICHUI;

B) MPEAMETHO-OPUEHTUPOBAHHBINA, HHTETPUPOBAHHBIN, U3MEHUUBBIH, MOICPKUBAIOLIUI
XPOHOJIOTHIO HA0OP J1TaHHBIX, OPTaHU30BAHHBIN JUIs L€l MOAIEPKKHU IPUHATHUS PELICHMI;

I') MOJENb HEKOTOPOW IMpEeIMETHON 00JIaCTH, COCTOAIIAs U3 CBA3aHHBIX MEXIY co00it
JAHHBIX 00 00BEKTaX, X CBOMCTBAX U XapPaKTCPUCTUKAX.

KoHTpobHBIE BONTPOCHI
1. Ilepeuucnurte U OMUIIUTE OCHOBHBIE 3TAIbl MHTEIEKTYAIbHOTO aHAIN3a JaHHBIX.
2. Kakme MeTonpl WHTEIUIEKTYaJbHOTO aHalW3a JAaHHBIX BBl 3HAETE, ONUINUTE
MEPEYUCIICHHBIE METO/IBI.
3. TlpuBemuTe MOCTAHOBKY 3aJla4M KJIACCU(DUKAIIMH U PETPECCUHU.
4. Kakumu cnocobaMu MOXXET OBITh IPOU3BEIACHO IPEACTaBIEHUE OOHAPYKEHHBIX
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B 3a/1auax KiacCU(pUKAIIMU U PErPeCCUr?

5. Omummre anroput™bl 1-R u Naive Bayes anst moctpoeHHs mpaBHi KiacCH(DUKAIINK.
Peanuzyiite anropuT™mbl 11 3a7a4u ¢ 4 HE3aBUCUMBIMU MEPEMEHHBIMUA U 1 3aBUCHMOMN
IIEPEMEHHOM.

OnumuTe 1 pean3yiTe alrOPpUTM HOKPBITHSI.

[TpuBeauTE NOCTAaHOBKY 3a/1a4M MOKUCKA aCCOLIMATUBHBIX MPABUIL.

OnuimTe U peanu3yiTe aroputM Apriori.

[TpuBeauTe NOCTAaHOBKY 3a/1auM KJIacTepU3alllu.

10. OnmmuTe OJMH W3 W3BECTHBIX BaM QJIFOPUTMOB KJIACTEPH3AIMN M PEAM3yHTE €ro Ha
npuMepe.

©oNe®

BOHpOCBI IJIS IIOATOTOBKH K 9K3aMCHY

1. CucrteMbl MONAEPKKUA OPUHATUA perieHud. OCHOBHBIE TMOHATHS. 3agadyu
CIIIIP.

2. baza nanaeix kak ocHoBa CIIIIP.

3. Apxutektypa CCIIP.

4, XpaHunuiie JaHHbIX. KoHIlenus XpaHuiniia TaHHbIX.

5. Opranuzanusi XpaHwidilna AaHHBIX. KOHIENIUs XpaHWIMINA JaHHBIX U
aHau3.

0. OLAP-cucrembl. OCHOBHBIE TTOHSATHS.



7. KoHnenryanbHO€ MHOTOMEPHOE TIPE/ICTABIICHNE.
8. Apxutektypa OLAP-cucrem.

9. NuTennexktyanbHbiil aHan3 JaHHbIX. OcHOBHBIC OHATHS A/,
10. 3apmaum UAJl. Ob6nacte nmpaktuyeckoro npumeHenust MUAJI.

11. Mopgenu u metoasr MA/I.
12. 3apmaua knaccudukanuu u perpeccur. [locranoBka 3a1a4u.

13.  Metoapl (ITOpUTMBI) pellieHUs 3a/1a4 Ki1acCU(pUKAIIMU U PETPECCUH.
14. TlpencraBieHue pe3yabTaTOB B 3a7a4e KIacCU(PUKAINKI U PETPECCUM.

15. 3amaua moucka accolMaTUBHBIX MpaBuil. [locTaHOBKa 3a1auu.

16. MeTonpl (aNTOPUTMBI) pEIICHUS 3a/1a4l TIOUCKA aCCOIMMATHBHBIX TIPABUIIL.
17. TlpencraBieHue pe3yabTaTOB B 3aJa4e MOMCKA aCCONMATUBHBIX TIPABHIL.
18. 3amaua kmacrepusanuu. [locTaHOBKa 3a1a4n.

19. Mertonp! (aNTOPUTMBI) PEIICHUS 3a1a4M KJIacTepU3aIiu.
20. IlIpencraBieHue pe3yabTaTOB B 3a/1aue KIaCTEPU3AIIUU.

21. BwusyanbHbI aHATU3 JJAHHBIX.

22. Mertozapl BU3yanu3aliu.

23. AHanu3 TeKCTOB, KilacCU(UKAIHSI TEKCTOBBIX JOKYMEHTOB.
24. Mertoapl KJIacTepU3alNUA TEKCTOBBIX JIOKYMEHTOB.

25. CpencrtBa aHaM3a TEKCTOBOW MHPOPMAILIUU.

VIl. MarepnanbHO-TEXHHYECKOe o0ecreyeHue
Jlnst aynuTopHOM paboThI

YueOnas ayautopust Ne 212
(170002, Tsepckas o0u,
r.Teeps, CaioBblil nIEpeyioK,
n.35)

Habop yueOHoit mebenu,
MYJIbTUMEIUIHBIA  KOMILIEKC (JOCKa,
yIPaBICHHUS).

IIPOEKTOp, IAHEIb

VYuebnas aynutopust Ne 205
(170002, Tsepckas 00,
r.Teepp, CanoBslii Nepeynox,
n.35)

Habop yueOHoit mebenu,
9KpaH,
MIPOEKTOP.

J1J11 caMOCTOSTENbHOM padOThI

ITomemenune JUIS
CaMOCTOSITENIbHON ~ paboThI
oOyJaromuxcs:
KoMnbrorepHsii KJ1acc
daxynbrera [IMuK Ne 46

(170002, Tsepckas 001.,
r.TBepp, CanoBbIii IEPEYIIOK,
1.35)

Kommnsrotep,
JKpaH,
IIPOEKTOD,
KOHIUIIMOHED.

X. CBejieHusi 00 00HOBJIEHUM paboyeil MPOrpaMMbl IMCHUILTHHBI

OO0OHOBJICHHBIH

Ne paszaen padoueit
LI NporpaMmbl
AUCHMILTUHBI

Onucanue BHECEHHbIX H3MEHEHMIl

JdaTa u npoToKoJ
3acefanus Kadeapol,
YTBEpIUBIIETO
H3MEHEHUS




V. YueOHo-
METOAHYECKOE U
MH(POPMALMOHHOE
obOecrieyeHue,
HEOOXOAUMOE ISt
MIPOBEICHUS IPAKTHKH
2) IIporpamMmHOe
obOecrieueHue

BHCCCHBI HN3MCHCHUA B HpOFpaMMHOC
oOecrieuenne

Ot 24.08.2023 rona,
npoTokoa Ne 1 yyeHoro
coBeta (pakyibrera

S ESI RN




