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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKH

1.1. OEJIM JACOUILIAHGI

M3yueHne TeOpeTHUECKUX OCHOB, METOJIOB M TEXHOJIOTHI HHTEIUIEKTyaJIbHOTO aHanu3a nanHbix (Data
Mining), a Takke UX MPAKTHYECKOTO MPUMEHEHHS 11 00HAPYKEHHSI CKPBITBIX 3aKOHOMEPHOCTEH, MPOTHO3UPOBAHMUS
W TIOAJCPKKH NIPUHSATHS PEHICHUH.

1.2. YYHEBHBIE 3AJJAYN JUCIUITJIMHbBI

U3y4uTh Oa3oBble moHsTHs Data Mining u ero Mecto B mpomecce H3BJICYCHHs 3HAHUIA;
OCBOHTH KJIIOYEBBIC METO/IbI HHTEIJICKTYaJIbHOTO aHAIIN3a IaHHBIX;

NPUMEHSTh METO/Ibl HHTESIUICKTYaJIbHOTO aHAIM3a IAHHBIX JIJIs PEIICHUS peallbHbIX 33/1ay;
U3YYHUTh CTaJJMH HHTEIUICKTYaJIbHOTO aHAJIN3a JaHHbIX;

Hay4uThCs paboTath ¢ uHCTpyMeHTamu Data Mining: Deductor, RapidMiner.

1.3. MECTO JUCIUILINHBI B CTPYKTYPE OCHOBHOM OBPA3OBATEJIBHON
ITPOTI'PAMMBI

Hukn (pazgen) OIIOIT BO: | b1.B

1.3.1. JJucyunnuna "Humennexmyanvhulii ananuz danuvix"” onupaemcs na criedyiowue snemenmot OIOIT
BO:

Teopus BeposATHOCTEN U MaTEMaTUYECKasi CTATUCTHKA

AmnanmuTrka gaHHex Ha Python

1.3.2. Jucyunauna "Humennekmyanvhviti aHanu3 OaHHbix" evicmynaem Onopou  0Jisi CeOYIouux
DNIEMEHMO8:

[IpenumiomHas npakTHKa

PazpaboTka nporpaMMHBIX TPHIOKEHUH

1.4. PE3YJBbTATBI OCBOEHUS JUCHUIIJINHBI:

1K c-4.1: Ilpumensem cospemenHbvle UHGOPMAYUOHHbIe MEXHOL02UU NPU NPOEKMUPOBAHUU, PeaTu3ayul,
OYeHKe Kauecmeda U anaiusa 3¢hekmusHocmu npoepammno2o obecneyeHus 0l peueHus 3a0ay 8 pasiuiHblx
npeoMemHuIX 00NACHX

3HaTh:

YpoBennb 1 | METOBI M1 MHCTPYMEHTANbHBIE CPEACTBA MHTEIUIEKTYAIBHOTO aHAJIN3a OONBIITNX TaHHBIX

YpoBeHsb 2 | mporpaMmHbIe IIATGOPMBI 1 OUOIHMOTEKHN JUIs peIIeHNs 3a/1a4 MAIIMHHOTO 00yYeHHs 1 aHaIu3a
OOJIBIINX JAaHHBIX CTAHIAPTHI IPOBEICHUS aHAIM3a JAHHBIX

YpoBensb 3 | 0cOOEHHOCTH METOJIOB 00paOOTKH 1 aHAIN3a TAHHBIX - COBPEMEHHBIN OIBIT UCTIOJIb30BaHMS aHAIIN3a
OOJIBIINX JTaHHBIX

YMeTh:

YpOBem, 1 MIPUMCHSATDH PIH(I)OpMaI_II/IOHHI)IC TEXHOJIOTUU JIs1 pCHICHUA HpO(I)eCCI/IOHaJ'ILHLIX 3a1a4

YpoBensb 2 | CTPYKTypUpOBaTh JaHHBIE VIS JaJIbHEHIIeH 00paboTKH

YpoBenb 3 | pemath NPpUKIAIHBIE 331241 C ITOMOIIBIO METOI0B HHTEIUIEKTYJIbHOTO aHAJIN3a JaHHbBIX U OIICHUBATh
MOJEN OOJIBINUX JaHHBIX

Bnanets:

ypOBeHL 1 | HaBBIKAMH MNPUMCHCHUS I/IH(bopMa]_[I/IOHHBIX TEXHOJIOTUH I peajin3alun HpO(l)eCCI/IOHaJ'IBHLIX 3a1a4

YPOBQHB 2 IIPpUHOUIIaMU YIIPABJICHUA KPYITHBIMU MaCCBaMHU JJAHHBIX U UX MHTCIIJICKTYaJIbHBIM aHAJIM30M IIpU
peuicHun HpO(i)eCCI/IOHaHBHBIX 3a1a4y

YpoBeHb 3 | TpOrpaMMHBIMHU CPEICTBAMH IJIs pa3pabOTKH aIrOPUTMOB MAIIMHHOTO 00yUeHHS

B pezynomame oceoenusn oucyunaunst ""HumennexkmyansHotii ananus 0annslx' ooyuatowuiics

3.1| 3uare:

OCHOBHBIC METOAbI c6opa, IIOATOTOBKH, UCCJIICOBAaHUA U MOACIIUPOBAHUA JJaHHBIX]

BO3MOXXHOCTH PA3IMYHBIX METOJI0B MHTCIUVICKTYAJIbHOI'O aHaJIn3a JaHHbBIX,

KJIaCChI 3a71a4, JJIsl KOTOPBIX I1eJ1eco00pa3Ho NCIOIb30BaTh METO bl MHTEILICKTYITLHOTO aHAITN3a JAHHBIX
(xmaccubukanus, KiIacTepu3aliys, perpeccusi, MpOrHO3UPOBAHUE H JIP.).

3.2| Ymern:

BI>I6I/IpaTB METOJbI MHTCJIJICKTYAJIbHOT'O aHaJIN3a JaHHbIX, aICKBATHBIC pemaeMoﬁ 6H3Hec-3az[aqe;

IIPUMEHATH METOABI MHTCIIJICKTYAJIbHOTO aHaJIn3a JaHHBIX I pEHICHUA IIPAKTUYCCKUX 3aaa4, TAKUX KaK
Knaccn(l)mcam/m, perpeccusd, KiacTepusand U IpOrHO3UPOBAHUC,




CTPOMTH U OIICHUBATH MOJICIIH MAIIMHHOTO 00YUYCHHUS, UCTIONB3YS pa3iinyHbie anroputMbl (K-Ommkaiiimx
coceliel, JorucTudecKast perpecchs, METO OIOPHBIX BEKTOPOB U JIp.;

pabotats ¢ 6ubnmnorekamu Python s ananusa naHHBIX ¥ MALTHHHOTO OOyUYEHUSL.

3.3| Baagern:

HaBBIKaMH pa6OTI>I C UHCTPYMCHTaAMU OHCpaHHOHHOfI AHAJIUTUKU U1 aBTOMATHU3aluU ITPUHATUA pemeHHﬁ;

HaBbIKaMU MPOrpaMMUPOBAHUA HA Python AJI peajin3ali aJITOPUTMOB MHTCJUICKTYAJIbHOI'O aHAJIM3a
JaHHBIX.

1.5. ®OPMbI KOHTPOJISA

Texymuii KOHTPOJIb YCIICBAEMOCTH ITO3BOJIET OLICHUTHh YPOBEHb CPOPMUPOBAHHOCTH DJICMEHTOB
KOMIIETeHIINY (3HAHWUHN, YMEHHI 1 TPHOOPETEHHBIX HABBIKOB), KOMIIETEHIINH C MOCIEAYIOMUM 00beIMHEHIEM
OIICHOK W MPOBOAUTCA B (hOpME: YCTHOTO OTPOCA HA JISKIIMOHHBIX U CEMUHAPCKUX/TTPAKTHUSCKUX 3aHATHIX

(bpoHTaNBHBIN, HHINBUAYATBHBIN, KOMIUIEKCHBIH ), TUCHbMEHHOM MPOBEPKH (TECTOBBIC 3aJaHIsI, KOHTPOJIb 3HAHUH 110
paszmelny, CUTyallMOHHBIX 33JJaHUH U T.I1.), OIIEHKH aKTUBHOCTH PabOTHI 00YYArOMIerocs Ha 3aHATHH, BKITFOYAst 3aJaHs

JUTSI CAMOCTOSITEIBHON PaOOTHL.

prneafcymouuaﬂ ammecmauun

Pe3ynbTarhl TEKYIIEro KOHTPOJIS M IPOMEXKYTOYHOHN aTTecTanuu (OpMHUPYIOT pEHTHHIOBYIO OLICHKY PaOOThI
cTynenra. Pacpenenenue 6amioB mpu (OpMHAPOBaHUN PEHTHHTOBON OIIEHKU Pa0OTHI CTYIEHTA OCYIIECTBISIETCS B
COOTBETCTBHHU C ACHCTBYIOIIMUM JIOKAIbHBIM HOpMaTUBHBIM akToM. [lo aucnuminne "VIHTEeNneKTyanbHbII aHATU3
JaHHBIX" BUIOM MIPOMEKYTOYHOM aTTECTAlMU SBISICTCS 3a4eT C OLEHKOM

PA3JIEJ 2. COAEP KAHUE JUCHUIIJIMHBI

2.1. TPYJOEMKOCTb OCBOEHUSA JUCHUIIJINHBI

Oo0mas TpyI0éMKOCTh TUCHUILIUHBL " VHTeIIeKTyaabHbIN aHaIM3 JaHHBIX" cOCTaBiseT 4 3auéTHbie
eIuHuLb!, 144 yacos.

KonuuecTBO 4acoB, BIJICIIIEMbIX Ha KOHTAKTHYIO pa0OTy C IPEIOoIaBaTeJIeM H CAMOCTOSTEIbHYIO PadoTy
00yJaromerocs, onpeneseTcs y1eOHbIM IIaHOM.

2.2. COAEP’KAHHUE PA3JEJIOB ITNCIMIIJINHBI

HaumenoBaHue pa3nesioB ¥ TeM /BHJ 3aHATHS/ Cemectp/ | YacoB | Komneren- | JIuteparypa | Uure | Ilpumeuanue

Kypc MM PaKT.

Paznen 1. Pa3gen 1

Tewma 1. BBeneHnue B MHTEIUIEKTYaIbHbIN aHATTN3 7 2 [1Kc-4.1 J1.1J11.2 0
na”HbIX /JIex/ JI1.3J12.1
122
JI2.3J13.1
J3.2
212233
24

Tewma 1. BBenenune B MHTEIUIEKTYaIbHBIN aHATIN3 7 8 [1Kc-4.1 JI.1J11.2 0
nauHbx /T1p/ JI1.3J12.1
122
J12.3J13.1
JI3.2
212233
24

Tema 1. BBenieHue B MHTEIIEKTYJIbHBIN aHAIIH3 7 18 [1Kc-4.1 J1.1J11.2 0
naHHbIX /Cp/ JI1.3J12.1
122
JI2.3J13.1
J3.2
0102233
24




Tewma 2. CTaguu HHTEUIEKTYAILHOTO aHATH3a
nauHbix /Jlex/

[1Kc-4.1

J1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2
010233
4

Tema 2. Ctaguu HHTEIUICKTYalIbHOTO aHAJIH3a
nmauubx /T1p/

I1Kc-4.1

J1.1J11.2
JI1.3J12.1
122
J12.3J13.1
J13.2
310233
4

Tema 2. Ctaguu MHTEIUICKTYaJIbHOTO aHaJIH3a
nmaHHbIX /Cp/

18

[1IKc-4.1

J1.1J11.2
JI1.3J12.1
J12.2
J12.3J13.1
J13.2
0102033
24

Tema 3. MeToabl MHTEIUICKTYaILHOTO aHaJIH3a
nauHbx /Jlex/

[1Kc-4.1

J1.1J11.2
JI1.3J12.1
122
JI2.3713.1
J13.2
213233
4

Tema 3. MeTobl MHTEIUICKTYaJILHOTO aHaJTH3a
naunbix /Ip/

14

T1IKc-4.1

J1.1J11.2
JI1.3J12.1
J12.2
J12.3J13.1
JI3.2
0192353
4

Tewma 3. MeTo/ibl HHTEIIIEKTYaTIbHOTO aHATU3a
naHHbIX /Cp/

18

[1Kc-4.1

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3J13.1
JI3.2
0192353
4

Tema 4. D1arbl NPOBEACHUS HHTEIIICKTYAILHOTO
aHajn3a JaHHbIX /Jlex/

[1Kc-4.1

J1.1J11.2
JI1.3J12.1
122
JI2.3J13.1
JI3.2
212233
24

Tema 4. Drarbl IpOBEICHUS HHTEIUICKTYaIbHOTO
ananm3a gansabx /Ilp/

[1Kc-4.1

J1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
JI3.2
0102033
24

Tewma 4. DTarsl NPOBEACHUS HHTEIICKTYAILHOTO
aHayn3a gaHHeIx /Cp/

14

[1Kc-4.1

J1.1J11.2
JI1.3J12.1
2.2




J12.3J13.1
JI3.2
010233
24

Tema 5. Ucnonp30BaHNEe HHCTPYMEHTOB 7 4 [1Kc-4.1 J.1J11.2 0
MHTEIUIEKTYaIbHOr0 aHanu3a ganubix (Deductor, JI1.3J12.1
RapidMiner) /JIex/ n2
JI2.3J13.1
JI3.2
212233
4

Tema 5. Mcnonb3oBaHue HHCTPYMEHTOB 7 12 [MKc-4.1 J1.1J11.2 0
MHTEIUIEKTYaIbHOTO aHanu3a ganubix (Deductor, JI1.3712.1
RapidMiner) /TIp/ n2
J12.3J13.1
J13.2
01032533
24

Tema 5. Ucnons30BaHNEe HHCTPYMEHTOB 7 14 [1Kc-4.1 J1.1J11.2 0
MHTEIUIEKTYaIbHOT0 aHanu3a ganubix (Deductor, JI1.3712.1
RapidMiner) /Cp/ J12.2
JI2.3713.1
JI3.2
01032533
24

Koncynpranuu mo xypey /Konc/ 7 2 [MKc-4.1 J1.1J11.2 0
JI1.3J12.1
22
JI2.3713.1
J3.2
019233
24

PA3JIEJI 3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'NHN

B nporiecce ocBoeHMsI AMCHUTUIMHBI UCIIOIB3YOTCS CIIEAYIONINE 00pa30BaTeIbHbIC TEXHOJIOTUH: JICKIHU

(JI), npaktrueckue 3anarus (ITP), camoctositensHast padoTa cTyeHToB (CP) 1Mo BEITOTHEHUIO pa3InYHbIX BUAOB
3aJ[aHUMN.

1. B npoiiecce 0OCBOCHUS AUCHUILIMHBI HCIIOIB3YOTCS CICAYIOIINE HHTEPAKTHBHBIC 00pa30BaTeIbHbIC TEXHOJIOTHH:
Jlex1IMOHHBIM MaTepuaj MPEACTaBICH B BUE chaii-npe3eHranuu B popmare «Power Pointy». [y HarasgHOCTH
HCTIONIB3YIOTCS MaTEPHAITbI PA3IMIHBIX CIIPABOYHBIX MAaTEPHATIOB, HAYYHBIX CTaTel T.1. B xoze mexmum
MpeIyCMOTPeHa 00paTHas CBSA3b CO CTYJCHTAMHU, aKTUBU3UPYIOIINE U TIOOIIPUTEIbHBIC BOIPOCHI, 00paIlieHHE K
ayJIUTOPHH 3a «IOJCKA3KOI», MPOBEPKA TOTOBHOCTH CTYACHTOB K JieKIuH. [Ipu npoBeeHnn TeKIUi UCIOIb3YEeTCs
MPOOJIEMHO-OPUEHTHPOBAHHBIN MEXK TUCITUTLIMHAPHBIN ITOAX0]I, IPEATONIATAOIINN TBOPUYECKHE BOIIPOCHI M CO3/IaHUE
JUCKYCCUOHHBIX CUTYallUH.

2. Ipu U310KEHUH TEOPETHIECKOTO MaTeprajia UCIIOIb3YIOTCS TAKUE METOIbI:

— MOHOJIOTHUYECKUI;

— II0OKa3aTeIIbHEIT;

— JINAJIOTHYECKHI;

— 3BPUCTHYECKUH;

— UCCJIEJIOBATENbCKUH.

3. Ucnonp3yroTcs ciieayronye NpUHIUIBL TUAAKTHKY BBICIIEH IITKOIBI:

— MOCJIE/IOBATEIHbHOCTH O0YUCHHS;

— CUCTEMaTUYHOCTh OOYYEHHS;

— JIOCTYITHOCTbH OOYYEHUS;

— NPUHIUIT HAYYHOCTH;

— NPUHIUIBI B3aUMOCBSI3U TEOPUU U MIPAKTUKY;

— MPUHIUI HATJIAIHOCTH U JIp.

B xoHI1e Kak10# JISKITUH MPEyCMOTPEHO BPEMSI JIJIs1 OTBETOB Ha MPOOJIEMHBIC BOIPOCHI.




4. CamocTosTeNnbHas padoTa npeHa3HaueHa JUIsl BHEAy IMTOPHOU PabOTHI CTYICHTOB, CBA3aHHOW C U3yUYeHUEM
JIOTIOJTHUTEIIEHOM JIUTEPATyPHI IO JUCIHUIUIHHE, TOATOTOBKOH K TEKYIIEMY U CEMECTPOBOMY KOHTPOJTIO, a TAKKE
BBITIOJTHCHUEM WHIUBUYaIbHOTO 3aJaHHs 32 KOMIIBIOTEPOM C UCIIOIH30BAHHEM HEOOXOAUMOTO MPOTPAMMHOTO
obecrieueHus

PA3JIEJ 4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE JUCHUIIVINHbI

4.1. PexomeHnayemasi JiuTepaTypa

1. OcHoBHas JuTepaTypa

ABTOpHI, 3arimaBue 3paTenncTBO, roj

JI1.1 [A. A. AnetaunoBa, | VHTennexTyanbHbIl aHaIN3 OOJBIINX JaHHBIX | yueOHOE Hoocubupck : HI'TY, 2023
M. 1II. Mypra3una. |mocobue (66c¢.)

JI1.2 | JI. B. XKyxoBa WHTennexTyanbHbIi aHAIN3 JaHHBIX Ha TIaTdopme Mocksa : U3narenbckuil
Loginom : metoanveckue ykazauus (45c.) Hdom HUTY «MUCuCp,
2023
JI1.3 |JI. A. lemnnosa WuTennexTyansHBIN aHaTN3 TaHHBIX Ha s3bke Python : Mocksa : PTY MUPOA,
yaebHo-MeToanyeckoe nocodue - Teker : anexTponHsbiid. - | 2021

URL.: https://e.lanbook.com/book/218693 (92c.)

2. lonoTHUTE/ILHAS JIUTEpaTypa

ABTOpBHI, 3ariaBue UznarenscTBO, TON
JI2.1 |1O. B. Jlaackux, B. | MHTEMIIEKTYalbHBIN aHATTN3 TAHHBIX © yaeOHOe mocobme Kupos : Barl'V, 2023
I'. Jlanckux (240c.)
JI2.2 | A. B. 3amaTun WuTennexTyanpHBIN aHAIN3 JAHHBIX | ydeOHOe ocodue Mocksa : PTY MUPOA,
(123c.) 2023
JI2.3 M. B. XauymoB BBeneHue B MHTEIIEKTYaJIbHBIA aHAJIU3 JaHHBIX ! Mockaa : PTY MUPDA,
yuebHoe nocodue (196cro) 2023
3. MeToauyeckue pa3padorku
ABTOpBHI, 3arnaBue UznarenscTBO, TON
JI3.1 | N.B. TapabaeBa KoHcnekT nexiuit mo y4eOHoM JUCIUTIIMHE 110 yu4eOHOH Honenk : ®I'bOY BO
TucIUIUINHE «HTEMIeKTyaIbHBIN aHaTN3 TAaHHBIX) IS "ITOHAYUI'C", 2024

oOyuaroruxcs 4 kypca 00pa3oBaTeIbHON MPOrpaMMbI
OakanaBpuara HarpapieHus: ToArotosku 9.03.03
[Mpuknannas nadpopmaruka (mpoduis "IpukinagHas
WHPOpPMATHKA B YIIPABICHHN KOPIIOPATUBHBIMU
WH(POPMAIMOHHBIMU cUCTeMaMH'" ) OUHOH QOPMBI

oOyuenus (96¢.)
JI3.2 | .B. TapabaeBa Meroauueckue peKoOMEHIAaluu IS IPOBEICHUS Honenxk : ®I'BOY BO
MPAKTUYECKUX 3aHATUH M0 YUeOHOM TUCITUTUINHE "NOHAVYUI'C", 2024

«VHTeNIIeKTyaNbHbIH aHaN3 JTaHHBIX) JJIS
obyJaroruxcs 4 Kypca o0pa3oBaTeIbHON MPOTPaAMMBI
OaxanaBpuara HampasieHus moaroroBku 9.03.03
[Mpuknannas napopmaruka (mpoduns "Tpuknagnas
WHPOPMATHKA B YIIPABICHHN KOPIIOPATUBHBIMU
WHPOPMALMOHHBIMHU cUCTEMaMH'" ) OUHON QOPMBI
o0yuenus (60c.)

4.2. TlepeyeHb pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu ""MHTepHeT"

31 | 9BC «3HAHUYM» https://znanium.ru

7 | Hayunas snexrponnas oubnnorexa «KubepJlenunkay https://cyberleninka.ru/
73 | 9bC «JIAHb» https://e.lanbook.com
34 | 9BC «SOCHUM» https://sochum.ru

4.3. IlepevyeHb NPOrPaAMMHOI0 oOecIedeH sI

JIuneH3noHHOE U CBOOOIHO PACIPOCTpaHsieMoe MPOrpaMMHOE 00ECTICYeHHE, B TOM YHCIIE OTEYECTBEHHOTO
MPOU3BOJICTBA!




JIntieH3noHHOE U CBOOOTHO paCIIPOCTPaHIEMOE MPOTrpaMMHOE 00eCIIeUeHUE, B TOM YHCJIE OTCUSCTBECHHOTO
IIPOU3BOJACTBA!

- Libre Office (ymunensus Mozilla Public License v2.0.)

- 7-Zip (muuensus GNU Lesser General Public License)

- AIMP (muuensus LGPL v.2.1)

- STDU Viewer (freeware for private non-commercial or educational use)

- GIMP (muuensus GNU General Public License)

- Inkscape (smuuensus GNU General Public License)

4.4. TIpodeccuoHaibHbIE 0a3bI JTAHHBIX H HHGOPMALHOHHDbIE CIIPABOYHBIE CHCTEMbI

He HCIOJIb3YIOTCA

4.5. MaTepuajbHO-TEXHHYECKOE 00ecTieYeHne TUCHUATLUTHHBI

Juis mpoBeieHns yueOHBIX 3aHATHH, TPETyCMOTPEHHBIX 00pa30BaTeIbHOM MPOTPaMMON, 3aKPETICHBI

ayTUTOPHH COTIACHO PACTIICAHUIO yIeOHBIX 3aHATHH:

pabodee MecTo MperoAaBares, II0CaJ0YHbIe MECTa MO KOJMYECTBY 00yJalomuXcs, JOCKa MEJIOBast, TePCOHATbHBIN
KOMITBIOTED C JINIIEH3UPOBAHHBIM IIPOTPAMMHBIM 00€cIiedeHreM O0IIeTO Ha3HAYEeHHUS, MYJIbTUMEANHHBIA MTPOEKTOP,
JKpaH, HTePaKTUBHAS aHEeTb.

PA3JIEJI 5. ®OHJI OHEHOYHBIX CPEACTB

5.1. KOHTpOJ’[BHBIe BOIIPOCHI U 3a/IaHUSL

BOITPOCBI K 3AYETY

. Haitre onpenenenne Data Mining corsacHo I'puroputo ITsrenkomy-Iamupo.

. B ueM 3akirouaercs kitoueBas ieb HHTEIIEKTYalIbHOTO aHaIN3a JaHHBIX?

. Uto moapasymeBaeTcs o1 "CKphIThIME 3HaHUSIMU" B KOHTekcTe Data Mining?

. Uem otnmuaercst Data Mining ot Knowledge Discovery in Databases (KDD)?

. [lepeuncnure u kpatko onwmuTe S 3Tanos npomecca KDD.

. [Toyemy 3Tan OYMCTKH NaHHBIX KPUTHUYECKH Ba)KEH JIJIsl aHaJH3a?

. Kakue 3a1aum pemarorcs Ha starne TpaHchopManuy JaHHbIX ?

. Kakyto pons urpaer uarepnperanus pesynsratos B KDD?

. Kakue cymecTByroT TUITBI JaHHBIX (UMCIOBbIE, CHMBOJIbHBIC, TPAH3aKLMOHHBIE)?

. UeM oTiHMyaroTCsl TUCKPETHBIE M HETIPePhIBHBIE AaHHble? [IpuBenTe NPHMEpHI.

. Uto Takoe TpaH3aKIMOHHbIC IAHHBIE U /1€ OHH IPUMEHSFOTCS?

. ITouemy Data Mining crax aktuBHO pa3BuBaThes B 90-x rogax XX Beka?

. Kakue HayuHble qUCIMILIMHBI JIETTH B OCHOBY MeTo 0B Data Mining?

14. Kak mkana u3MepeHust BiusieT Ha BeIoOop merozoB Data Mining?

15. Kakue ¢popMaThl JaHHBIX TOAICPKUBaIOT HHCTpyMeHThl Data Mining?

16. Hazosute Tpu craguu AT (puc. 2) 1 1aiTe HX KPaTKyrO XapaKTePHCTHKY.

17. Yro Takoe cBoOOmHLIH ouck (DiSCOVery) u kakue METOIBI OH BKIKOYAET?

18. Kak paboTraeT mporHocTHYeCKOe MOJICTMPOBAHUE HA OCHOBE Hal/ICHHBIX 3aKOHOMEPHOCTEH?

19. TIpuBeauTe MpUMEp UCTIOIB30BAHMS aHan3a uckiodeHui (Forensic Analysis).

20. [Touemy cBOOOIHBII MONCK CYUTACTCA MHAYKTUBHBIM, @ POTHO3UPOBAHHE — I€TyKTUBHBIM?

21. Ha xaxue nBe rpymniisl aessitest Metosl Al o mpuHIUITY paboThl C JaHHBIMH?

22. Kakwie aropuT™BI OTHOCATCS K MeToIaM paccyxaenuit Ha nperenenrtax (K-NN, Lazy-Learning)?

23. B ueM nmpenmymiecTBo JIepEeBLEB pEIIeHHUH 1epe,] HEHPOHHBIMU CETAMU?

24. Kak accounatrBHbIe ITpaBuia (Apriori) IpUMEHSIOTCS B pUTeiie?

25. Kakunie METO/IbI UCTIONIL3YIOTCS IS IPOTHO3UPOBAHUSI BPEMEHHBIX PSIOB?

26. Ha xaxue nBe rpymniisl aessitest Metoasl Al o npuHIuUIy paboThl ¢ JaHHBIMH?

27. Kakwue alropuT™Bbl OTHOCSTCS K MeTo1aM paccyxaenuii Ha nperenenrtax (K-NN, Lazy-Learning)?

28. B ueM npeuMyIIecTBO JepEeBLEB PELICHNH Mepea HEHPOHHBIMU CETSIMU?

29. Kak accounatuBHbIe ITpaBuia (Apriori) IpUMEHSIIOTCS B pUTeiie?

30. Kakue METO/IbI MCTIONIB3YIOTCS I MPOTHO3UPOBAHUS BDEMEHHBIX PSIOB?

31. B yeM npHHIUIHAATBEHOE OTINYUE JIOTUCTHIECKOH perpeccuu OT JMHEHHOH perpeccun? B kakux 3agagax
Data Mining npuMeHsieTcs Kaxaas u3 Hux?

32. Kak pabotaet Meto;1 oropHsix BekTopoB (SVM) mis knaccudukarmn? Kakue siapa (kernel) Hanbosee
94acTO MCIIONIB3YIOTCS U To4YeMy?

33. Kakue MeTpuKH paccTOsSHUS (€BKIIMI0BO, MAaHX3TTEHCKOE, KOCHHYCHOE) IPUMEHSIIOTCS B aJITOPUTMaX
knacrepusanun? Kak BbIOOp METpUKH BIUSET Ha pe3ynbTar?

34. B ueM mpenMyIIecTBO HEPAPXUUECKOM KitacTepu3anuu mepe K-means? Korma ee CTOMT HCIIONB30BaTh?
35. Kak anroputm Apriori naxomur gacteie Habops! itemset’oB? Kakue mapamerpsr (support, confidence, lift)
KPUTHUYHBI JUI UHTEPIIPETALUU IPaBII?

36. ITouemy ancambuieBbie MeToabl (Random Forest, Gradient Boosting) wacro outperform oguHouHBIC
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Mozenmn? Kak OHM cOdeTaroTCs ¢ ACPEBhSIMU PEIICHAN?

37. Iloyemy MOHMMaHUE 3a1a4YM — [ICPBBIN M BaXKHEUIIIHIA 3TAIl aHaIHM3a?

38. Kakue maru BKJII04aeT MOATOTOBKA JaHHBIX (IPETIPOLIECCHHT)?

39. Kak mpoucxoaut npoBepKa KauecTBa Mozeleh (Bamumarus)?

40. ITouemy nHTEpHIpETALIUS PE3YIBTATOB TPEOYET YUaCTHS aHATIUTHKA?

41. TIpuBeaure MpuMep IpaKTHIECKOTro mpuMeHenust Data Mining B 6usHece (HammpuMep, IPOrHO3UPOBAHHIE
OTTOKAa KIINCHTOB).

42. B yeM 3akmoyaroTcs KitodeBble paznnuns mexxay Deductor u RapidMiner ¢ Touku 3peHust GyHKInoHaa
it Data Mining?

43. Kakwuie TUTBI JaHHBIX (TaOMUYHBIC, TPAaH3aKLIMOHHBIE, BPEMEHHBIE PSbI) TOAAEPKUBAIOT 00€ riaT(opmbl?
44. Kaxvie MeTo 161 TpaHc(hOpMAIIIH JAHHBIX (HOPMAIA3aNus, TUCKPETH3AINA) TOCTYITHBI B 3THX IU1aThopmax?
45. Kak B 5THX Iu1aTopMax peanrn3oBaHbl MeToabl Kiactepusammu (K-means, DBSCAN)?

46. Kakrie THCTpYMEHTHI BU3yaJIM3aliu Pe3ynbTaToB (rpaduKH, TEIUIOBbIE KapThl) nmpemiaraior Deductor u
RapidMiner?

47. C xakumu Baemnnmu cucremamu (1C, SQL, Excel) unrerpupyrorest Deductor u RapidMiner?

48. Kak B Deductor u RapidMiner peann3oBana ontumMu3anus ryOHHBI JepeBa (pruning) 11 IpeA0TBpaILeHHs
nepeoOyyenus: moaenu? Kakue napameTpsl HACTPOMKH AOCTYIHBI I 3TOT0?

49. Kak B Deductor u RapidMiner peann3oBaHbl HHCTPYMEHTBI 1Sl OYMCTKH JaHHBIX (00pabOTKa MPOITYCKOB,
BBEIOPOCOB)?

50. Kakwue anroputmsl kiaccudukaimu (aepesbs pemennii, SVM, Heiipocetn) ects B Deductor u RapidMiner?
51. Kax mmat¢opMbl TOMOTarOT HHTEPIIPETUPOBATH MOJIENH (HAIIpUMEp, OOBSICHEHHE PABUIT ACCOITUAIINH FITH
BaYKHOCTHU MPU3HAKOB)?

52. IIpuBeauTte npumep peaibHOH 3a1a4yu (HanmpuMmep, MPOrHo3upoBaHue npojiax), rae Deductor wiu
RapidMiner garoT nmpenMyIiecTBo mepen ApyruMi HHCTPYMEHTAMU.

TUITOBBIE TECTOBBIE 3AJAHU A

JUIA TEKYIIEI'O KOHTPOJIA

3AJAHIS BAKPBITOI'O TUITA

BBIBEPUTE OJIVH BEPHbIN OTBET / BBIFEPUTE HECKOJIbKO BEPHBIX OTBETOB*

3aganue 1

[IpounTaiite TEKCT, BBIOEPHUTE OJUH MPABHIIBHBIN OTBET U 3aIIUIINTE apIyMEHThI, 000CHOBBIBAIOILIME BHIOOP.

A/l (MHTeNIeKTyanbHbIN aHaIu3 TaHHBIX ) — 3TO MPOIIecC MOIEPKKU MPUHATHS pEIIeHnH, OCHOBAHHBIN Ha MIOUCKE
B JIAHHBIX CKPBITHIX 3AKOHOMEPHOCTEH, TO €CTh M3BJICUCHUS HH)OpMAIINU, KOTOpas MOKET OBITh OXapakTepr30BaHa
kak 3Hanus. Texnonorus Knowledge Discovery in Databases (KDD) onucbiBaeT He KOHKPETHBIN allTOPUTM HITH
MaTeMaTHYECKUH anmapar, a mocjie0BaTeNbHOCTh JeHCTBUN, KOTOPYIO HEOOXOAUMO BBITIOIHHUTH JUISI TIOCTPOEHUS
MOJIEINH ¢ TieTbio n3BneueHus 3Hanus. KDD BkitouaeT B ce0sl 3TaIlbl MOATOTOBKH AaHHBIX, TIPE100padOTKH (OYMCTKH)
JaHHBIX, TPAaHC(HOPMALIMK AaHHBIX, HOCTPOEHUs MoJeell (mpuMeHeHust MetonoB Data Mining) u nHTEepperanuu
MOJTYYEHHBIX PE3YJIbTaTOB.

Kaxoii atan nmporecca KDD siBisieTcst KiiroueBbIM 171t ipruMeHeHust metooB Data Mining?

A. BriOopka JaHHBIX U3 UICTOYHUKOB.

b. Ouuctka u Tpanchopmanys 1aHHBIX.

B. ITocTpoenue Mozerneii ¢ momoinsio aroputMmos Data Mining.

I'. IuTepnperanyst NOJIyYEHHBIX PE3YJILTATOB.

Ortser:
Ob6ocHoBaHue BBIOOpA:

3amanue 2

[IpounTaiiTe TEKCT, BHIOEPHUTE NPABUIILHBIE OTBETHI M 3aIIUILIUTE aPTyMEHTHI, 000CHOBBIBAIOIIHE BEIOOP.

WAJl (uHTENNeKTya bHbIM aHaIN3 JaHHBIX ) — 3TO MPOLECC HOIEPKKHU MPUHSATHS PELICHNH, OCHOBAaHHBINA Ha TIOMCKE
B JIAHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh M3BJICUEHUS] HHYOPMAIIUU, KOTOpPas MOKET OBITh OXapakTepr30BaHa
KaK 3HaHUSI.

Bce metoasr MA/l noapazaenstores Ha ABe OOJBIIKE TPYIIIBI IO IPUHIUITY PA0OTHI C HCXOAHBIMHU 00yYarOIIUMH
JaHHBIMHU: HEMIOCPEICTBEHHOE HCIIOIb30BaHUE 00yUarOIX JaHHBIX; BBISBJICHUE U UCIIOJIb30BaHNE
(hopMan30BaHHBIX 3aKOHOMEPHOCTEH.

Kakue n1Ba MeToza U3 NepeurciIeHHBIX OTHOCSTCA K rpymie «BrIsABIeHrE U HCTIONb30BaHUE (OPMATH30BAaHHBIX
3aKOHOMEPHOCTE» B Kiaccupukanuu metonos UAJ(?

A. Metox 6nmmxkaitmero cocena (K-NN).

b. JlepeBbs penieHui.

B. baiiecoBckue ceTh.




I'. HelipoHHsle cetn.

OrtgeT:
O6ocHOBaHME BBIOOpA:

*(OTBET — BCE OTBETHI BEPHBI — OBITH HE MOXKET)

3AJJAHUA OTKPBITOI'O TUIIA

3ananue 1

[IpounTaiiTe TEKCT M 3aUILIUTE Pa3BEPHYTHI 0OOCHOBAHHBIH OTBET.

WA/l (nHTENNeKTYaIbHBIN aHAIN3 JAHHBIX ) — 3TO MPOIIECC MOAAEPKKY MIPUHSTHS PEIIeHNH, OCHOBAHHBIH Ha TIOMCKE
B JaHHBIX CKPBITHIX 3aKOHOMEPHOCTEH, TO €CTh U3BJICUECHUS HH(POPMALUH, KOTOPasi MOKET OBITh OXapaKTepU30BaHa
KaK 3HaHUSL.

Craauu npoliecca MHTEUIEKTYaJIbHOTO aHAIN3a JaHHBIX:

» CBOOOIHBIN TIOMCK OMNpeAeNIeTcs Kak Mpolecc uccieoBaHust ncxonHoi b/l Ha mpeaMeT morcka CKphIThIX
3aKOHOMEPHOCTEH 0e3 MpeBapUTEILHOIO OIPEAEIECHHUS TUIIOTE3 OTHOCUTENIBHO BUJA ATHX 3aKOHOMEPHOCTEH.

* [Iporaoctuyeckoe moaenupoBanue (Predictive Modeling). 3aecs, Ha BTopoit craguu AL, ncoms3yroTcst

TUTO/IBI PabOTHI TIEPBOH, TO €CTh HaliieHHbIe B B/ 3aKOHOMEPHOCTH IPUMEHSIOTCS 711 IPECKa3aHusl HEU3BECTHBIX
3HAYCHHH.

* Ananu3 uckmodenuid (Forensic Analysis). [IpenmeroM qaHHOTO aHANK3a SBJSIFOTCS AHOMAJIMH B PACKPBITBIX
3aKOHOMEPHOCTSIX, TO €CTh HEOObSICHEHHBIC UCKITIOYCHUS.

3ananue:

[Touemy cBoOOAHBIN Mouck (Discovery) cunTaeTcs BaXKHBIM TAINOM JJIs aHaIM3a OOJIBIINX JaHHBIX ?

Kak mpornoctiuueckoe MOACITHPOBAHKIE UCTIONB3YET Pe3yabTaThl CBOOOJHOTO MMOKUCKa?

ITpuBeauTe npumep ananuza uckaroueHuit (Forensic Analysis) u3 npoheccrnoHanbHOM chephl.

Ortser:

3ananue 2

[IpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHIH 0OOCHOBAHHBIN OTBET.

PazBuTHe nH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH CIIOCOOCTBYET 3HAYNTEILHOMY YBEIIMYEHUIO 00HEMOB,
TeHEePUPYEMBIX JaHHBIX. D HEKTUBHBINA aHAIU3 STUX MAaCCHBOB II03BOJISICT U3BJIEKATh LICHHBIE HHCAMTEL,
CIOCOOCTBYIOIIHME MOBBILIECHHUIO 3(P(PEKTUBHOCTH YIPABICHUECKUX PELICHUH B KOMMEPUYECKOM CEKTOpE,
3[[paBOOXPaHEHUH U FOCYJapCTBEHHOM yrpaBieHuu. JlanHas 001acTh HCCIEeIOBAHNH U TPAKTUIECKOTO IPUMECHEHHUS
MOJTyYHJIa Ha3BaHKMe UHTEIUICKTYalIbHBIH aHAIN3 AaHHBIX. Ero nens 3akimoyaercs B 00HApyKEHUN paHee
HEU3BECTHBIX, HETPUBHAJIBHBIX U MPAKTUUECKH MOJIE3HBIX 3aKOHOMEPHOCTEN B O0NBIINX HAO0Opax JAaHHbIX.
3ananue:

1. Jlaiite onpezeneHe HHTEIUIEKTyallbHOTO aHam3a JaHHbiX (MA L) cormacHo ['puropwuto Ilsrenkomy-

[Hanupo. Kakue kiroueBble XapaKTEPUCTHKH CKPBITHIX 3HAHUN OH BBIACISIET?

2. O0pscHute, moueMy B 90-x romax XX Beka Bo3HHKIIA MOTpeOHOCTE B MeTosax MAJI. Kakue muciumimnHbl

JIETJIM B €T0 OCHOBY?

3. IlpuBeuTe npuMep HETPUBUATILHON 3aKOHOMEPHOCTH, KOTOPYIO MOXKHO 00HapYXHTh ¢ momoiubio MAJL, n
00BSACHUTE €€ MPAKTUIECKYIO TOJIb3Y.

OTBeT:

5.2. TeMbI THCbMEHHBIX PA0OT

5.3. ®oHJ OLIEHOYHBIX CPEICTB

@DoH]T OIICHOYHBIX CPEACTB MUCIUTIINHEL ""HTEIIeKTyalIbHBIN aHalin3 JaHHBIX ' pa3paboTaH B
COOTBETCTBHH C JIOKATbHBIM HOpMaTuBHBIM akToM PI'BOY BO "JIOHAVYUI'C".

@DoH]T OTICHOYHBIX CPEACTB TUCIUTLINHEL ""HTEIeKTyaIbHBIN aHAIN3 TAaHHBIX'" B TIOJTHOM 00heMe
MpEJICTABJIEH B BUJIE NIPUJIOKEHUS K JlanHomy PIIJI.

5.4. IlepeyeHb BH/I0B OLIECHOYHBIX CPEICTB

YcTHBIHM onpoc (ITPOBOIUTCS HAa IPAKTUICCKUX 3aHATHAX; KOHTPOJL 3HAHUH pa3jaeria yaeOHOU AUCITUTUINHE] )
WnauBunyansHble 3a1aHUS
CobecemoBanue

PA3EJI 6. CPEACTBA AJANITAIIUMU ITPEINIOJJABAHUS TUCHUIIJTIMHBI K




IHHOTPEBHOCTAM JIML C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 3/I0POBbS

B ciayyae HeoOX0auMMOCTH, 00yJarONUMCS M3 YUCIIA JIUI] C OTPAaHUYECHHBIMU BO3MOXHOCTSMU 370POBbS (TI0
3asIBIICHUIO 00YYarOIIerocs) MOTYT MpeIaraThCsi OTHU U3 CIICIYIOIINX BAPHAHTOB BOCIIPHUSTUS HH()OPMAIIIH C
YYETOM MX MHAMBUIYATLHBIX MCUXO0()HU3NIECKHX 0COOCHHOCTEN:

1) ¢ nprMeHEHHUEM BIIEKTPOHHOTO O0YUEHUS U TUCTAHIIMOHHBIX TEXHOIOTHH.

2) ¢ IpUMEHEHUEM CIICIIHATIBHOTO 000PY/I0BAHHS (TEXHUKH) M IPOTPAMMHOT0 00eCIIeYeHHUS, UMCIOIUXCS B
®I'bOY BO "JIOHAYUI'C".

B nporniecce 00yueHus npu HEOOXOJUMOCTH TSI JTUII C HAPYIICHUSMU 3PSHUS, CITyXa | OTIOPHO-
JIBUTATEIBHOTO ariapara npeoCTaBISIOTCS CIACIYIONIUES YCIOBHUS:

- JUISL JIUT] C HApYIIEHUSMH 3pEHHs: YIeOHO-METOJMUECKUE MaTEPUAITbI B TIeYaTHOW (pOopMe YBETUICHHBIM
mpudTom; B popMe IIeKTPOHHOTO TOKYMEHTa; B (popme aynuodaiina (mepeBos yaieOHbIX MaTepHaoB B
aymuodopmar); WHIWBUAYaTbHBIC 3a/IaHUs U KOHCYJIbTAIIHH.

- JUTSL JTUI] ¢ HApYIISHUSMH CITyXa: y4eOHO-METOINYeCKrEe MaTepHalibl B IeUaTHOM Gopme; B popme
AJICKTPOHHOTO JOKYMEHTA; BUICOMATEPUANTBI C CYOTHTPaMU;, HHINBUYaIbHBIC KOHCYJIBTAIIUYU C PUBJICUCHUEM
CYpAONIEPEBOAUNKA; UHAUBUYaTbHbBIC 3aaHUS U KOHCYJIbTAIUH.

- JUTSI JIUI] C HAPYIIICHUSIMU OMOPHO-ABUTaTEIILHOTO almapara; y4eOHO-METOINICCKIE MaTePUAIIbl B

nevyaTtHou hopme; B hopMe AIEKTPOHHOTO JOKYMEHTa; B (hopMe aynnodaiiyia; HHIUBUAYAIbHbIC 3aaHHs U
KOHCYJIbTAIINH.

PA3JIEJI 7. METOJUUYECKHME YKA3AHUS U151 OBYYAIOLMXCS 10 YCBOEHUIO
JTUCLHUATLITAHBI

AynuTopHble 3aHATHA 10 aucuuiuinHe "VHTe/uleKkTyanbHBI aHamu3 JaHHbIX" mpoBoasTcs B (opme
JEKINOHHBIX U IPAKTUYECKUX 3aHATUH.

Ha neKkuMOHHBIX 3aHATHUAX, COIVIACHO Y4eOHOMY IUIaHY JAMCLMIUIMHBI, OOy4YaroUIMMCsl TNpeylaraeTcs
paccMOTpeTh OCHOBHBIE TeMbl Kypca. CTYAEHTY IpeaiaraeTcsi yuacTBOBaTh B JUAJIOTe € IpenojaBareiieM, B
X0/ KOTOPOT'O MOTYT 00CYXaThCsl MOMEHTBI, aKTyallbHbIE JJIs1 €ro OyayIiel NpaKTHUECKON AeATeIbHOCTH; OH
MOYKET BbICKa3aTh CBOE€ MHEHUE I1OCJIE COMOCTABICHUSI Pa3HbIX (PaKTOB M Pa3HOOOPA3HBIX TOUEK 3PEHUS Ha HUX.
K uucny BaxHeHImMX yMEeHHH, SBISIIONIUXCS HEOTHEMJIEMOM YacThlO YCICIIHOTO Y4YeOHOro Ipoiiecca,
OTHOCUTCA YMCHHUC pa6OTaTI) C PAa3JIMYHBIMU JIMTCPATYPHBIMH HCTOYHHUKAMH, COACPIKAHUC KOTOPBIX TaK WJIH
MHaye CBA3aHO C NU3y4aeMOM AUCIUIUIMHOMN.

[ToaroroBky k 110001 TeMe Kypca peKOMEHYeTCsl HAaUMHAaTh C U3Y4Y€HHUs MPE3eHTAMOHHBIX MaTepUaJIOB WU
y‘-IG6HOI>i JIUTEPATYPhI, B KOTOPBIX JACTCA CUCTEMATU3UPOBAHHOC U3JIOKCHUEC MaTCpraia, pa3bACHACTCA CMBICII
pa3HBIX TEPMUHOB M cOOOIIaeTCss 00 U3MEHEHHUSAX B MOAXO0JaX K M3YUYEHHUIO T€X WM MHBIX NMPOOJIeM JaHHOTO
Kypca.

Metoanyeckue ykazaHHs [0 OpPraHU3aluN CaMOCTOSITEIbHON paboThI

CamocrodrenbHas paboTa o AUCHUIIMHE OPTaHU30BaHA B CIIEIYIOLINX BUJIAX:

1. u3yuuTh TEOpETHUECKUN MaTepUa Mo 3aJJaHHOU TeMe;

2. BBIOpaTh METO/Ibl PELICHHUs IOCTABICHHOH 3a1auH;

3. BBINOJIHUTH MHIUBUAYaJIbHBIE 3aJaHNUS;

4. mpoaHaTU3upPOBaTh MOJTYYEHHBIE PE3yIIbTaThl;

5. OTYUTATHCS MEpeJ] MPENoAaBaTeIeM [0 TEOPETUYECKON U MPAaKTUYECKON YacTU MHIAUBUAYAIbHON paboThI.
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PA3JIET 1.
MACIIOPT ®OH/JIA OLIEHOYHBIX CPEJACTB
o JTMCHUIIJINHC ((I/IHTCJIHEKTyaJILHLIﬁ AHAJIN3 TaHHBIX»

1.1. OcHoBHBIE CBCACHHUA 0 TMCHHUITIJIMHE

Tadmuma 1

XapakTepucTuKa JUCLUITINHBI
(cBeeHMs COOTBETCTBYIOT pasaeiy PI1/I)

OOpa3oBarenbHast IporpaMmMa

OakanaBpuar

HaHpaBHCHHC IIOATrOTOBKH

09.03.03 [Ipuknannas naHPOpMaTHKA

[Tpodunb «IIpuknannas ”HGOPMATHKA B YIIPABICHUU
KOPHOPAaTUBHBIMU MH(DOPMATMOHHBIMH
CUCTEMAMI)
Kommuectso pas3nenoB 1
JUCLUIUINHBI
Yacts oOpazoBarenbHOI
b1.B.11
IPOrPaMMBbI

(DOpMI)I TCKYIICI'O KOHTPOJIA

WHIUBUyaJIbHBIC 3aJaHus, YCTHBIN OIpOC,
cobeceroBanme

lloxazamenu Ounas dpopma oOydeHUs
KonnuectBo  3aUeTHBIX — €UHUIL 4
(kpenuTOB)
Cemectp 7
Oouwan mpyooemkocmos (axaoem. 144
uacoe)
Ayoumopnasn KOHmMaKmHuas 58
paboma:
JIeKIIMOHHBIE 3aHITUS 14
[IpakTueckue 3aHATUS 42
Koncynbrammumn 2
CamocrosiTesibHasi padoTa 82
KonTpoan 4
Dopma NPOMENCYMOUHOU 3a4eT ¢ OIEHKOU
ammecmayuu

1.2. TlepeuyeHb KoMIETEeHIMI ¢ yKa3aHueM 3TanoB GopMHpPOBaHUS B
npouecce 0CBOCHUA 00pa3oBaTeJbHON MPOrPaMMBbl.




[lepedyeHb KOMNETEHIIMI U UX JIEMEHTOB

Ta0mumna 2

WNunukartop DNeMEHTHI Miexc
Komnerenus KOMIIETEHIIMH U €TO WH/IUKATOpa
dbopmyaHrpoBKa KOMIETEHIUH SJIEMEHTa
[TKc-4: [1IKc-4.1: Ilpumensier | 3namas:
CnocoOHOCTh COBPEMEHHBIC 1. METO/bI u | [IKc-4.1
MOJIETTUPOBAThH UH(GOpPMaIIMOHHbBIE WHCTPYMEHTAJIbHBIC 3-1
PUKIIaTHBIC TEXHOJIOTUU TIPU CpeacTBa
(Ou3zHec) MIPOEKTUPOBAHUH, MHTEIIEKTYAJIbHOTO
MIPOLIECCHI U peanu3anuu, OleHKe | aHalu3a OobIIIX
MPEIMETHYIO KauecTBa U aHaIu3a JTAHHBIX
00JacThb 3¢ HeKTUBHOCTH 2. nporpammusbie | [TKc-4.1
MIPOrPaMMHOT0 m1aTGopmbl u|3-2
oOecrieueHus st OnOIMOTEKH Ui
pelieHus 3aa4 B peleHus 3ama4
Pa3IMYHbIX MAaIIMHHOTO O0Y4YeHHUs
OPEIMETHBIX U aHanmu3a OOJIBIINX
obnacTsax JAHHBIX  CTaHAAPThI
MPOBE/ICHUSl  aHAIN3a
JTAHHBIX
3. ocobennoctu | [1Kc-4.1
MeTO/I0B 00paboTku u | 3-3
aHall3a  JIaHHBIX -
COBPEMEHHBIM  OIIBIT
UCIOJIb30BAHUS
aHaiau3a 00IBIINX
JTAHHBIX
Ymemos:
1. npumensTs | [1Kc-4.1
MH(OPMALIMOHHBIE V-1
TEXHOJIOTUU TUIst
pereHus
PO eCCHOHATBHBIX
3a7a4y
2. crpykrypuposats | [1Kc-4.1
JTaHHBIC s | Y-2
JaJbHeHIIen
00paboTKn
3. pemats | [IKc-4.1
Vy-3

IMPUKIAAHBIC 3aJadu C




Nuaukarop

KOMHGTCHHI/IH KOMIICTCHIIMHU U €T'0

dbopMyIHpoBKa

JIEMEHTHI
WHIUKATOpa
KOMIIETEHIINU

Hunekc
SJIEMEHTA

IIOMOIILI0  METOJIOB
HUHTCIICKTYaJIbHOTO
aHalM3a JaHHBIX H©
OLIEHUBATh MOJIEJIH
OOJIBIINX JaHHBIX

Bnaoemos:

1. HaBblkamu | [1Kc-4.1
IIPUMEHEHUS B-1
MH(OPMALIMOHHBIX
TEXHOJIOTUI JUTST
peanu3anuu
po¢eCCHOHAIBHBIX
3a1a4

2. npuniunamu | [1Kc-4.1
YIPABJICHUS B-2
KPYIHBIMH MacCHBaMH
JTAHHBIX u ux
HWHTEIICKTYJTbHBIM
aHaJIN30M pu
pelIeHnn

PO eCCUOHATBHBIX
3aa4

3 nporpammubivu| [1Kc-4.1
CpeICcTBaMHU s B-3
pa3paboTKu
JITOPUTMOB
MaIIUHHOTO O0YYeHHUs,
AITOpUTMaMHU
TIOCTPOCHHUSI
HCKYCCTBCHHBIX
HEUPOHHBIX CETEU

Taomuna 3

Otanbl GOpMHUPOBAHUS KOMIIETCHIIHI B TIPOIECCE OCBOCHHSI OCHOBHOM
00pa30BaTesIbHOI MPOTrpaMMBI

No KonTponupyemsie

- a3/eipl (TEMBI

wn| PP (Tembi)
JTACUUTIIIAHBI

Oranbl
dbopmupoBaHus
KOMIIETEHIIUN
(HOMEDp
ceMecTpa)

Kon
. | HammenoBaHue
KOHTPOJIMPYEMOU
OILICHOYHOT'O
KOMIIETEHIINHU
CpeAcTBa
(1K ee 4acTH)
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Pa3nen 1.

1Kc-4.1 3-1 Y CTHBIN OIIpOC
Tema 1. Beenenue B [IKc-4.1 3-3 VMBI Iy aTbHOE
MHTEJJIEKTYJIbHBIN [IKc-4.1 V-2 sananme Nel
aHaJIN3 JaHHBIX [IKc-4.1 B-1 CoBece -

IKc-4.1 B-2 AOBATHE
Tema 2. Craguun [1Kc-4.1 3-3 VerHaiii ompoc
HMHTEJUICKTYaJIbHOT'O [1Kc-4.1VY-2 Cobecenopanue
aHaJIN3a JTaHHBIX [1Kc-4.1 B-2

1_1;[11({(: C_:Lll 3:; Y CTHBIN Onpoc
Tema 3. Meroasl A1 V. MnauBsuyansHoe

[IKc-4.1 V-1 sananie No2
WHTEIUICKTYaJIbHOI'O IIKc-4.1 V-2 " -

HAWBUIYATBHOE

aHaJIM3a JJaHHBIX [IKc-4.1 V-3 sananme Ne3

11111122-111 1]?3__% CobecenoBanue
Tema 4. Dramnsl MKc-4.1 3-2
MpOBEICHNUS Ke-4.1 3-3 CobecenoBanue
HMHTEJJIEKTYaAJIbHOTO [IKc-4.1 V-2 V eTHbL Oboc
aHaJIN3a TaHHBIX I1Kc-4.1 B-2 P
Tewma 5. [1Kc-4.1 3-1 VerHpiii ompoc
Hcnons3oBaHue [IKc-4.1 3-2 VMBI Iya b HOE
WHCTPYMEHTOB [MIKc-4.1 V-1 sananie Nod
MHTEJUIEKTYaJIbHOTO [MKc-4.1 V-2 7 an;Hoe
aHaJIn3a JJaHHBIX [IKc-4.1 V-3 Y Nos
(Deductor, [1Kc-4.1 B-1 Cg?aHHe )
RapidMiner) [1Kc-4.1 B-2 0DECEAOBAHMIE

PA3JIEJI 2

TEKYIIUI KOHTPOJb IO JUCHUILINHE

Texymuit KOHTPOJIb 3HAHUN UCTIOB3YETCS ISl OTIEPATUBHOTO U PETYIIIPHOTO

YOpaBJICHUS YYeOHOW NESITEIbHOCTHIO (B TOM YHCIIE CaMOCTOATEIBLHON paboTOoM)
oOyuaroruxcsi. B ycnoBusix 6amibHO-pEUTUHTOBOM CUCTEMBI KOHTPOJIS PE3yIbTAThI
TEKYILIEro OLEHUBAaHUS OOYyYalolErocss HCHOJB3YIOTCS KaK I0Ka3aTeslb €ro
TEKYIIEro peuTuHra. TeKylmHnd KOHTPOJb YCIEBAEMOCTH OCYLIECTBISECTCS B
TEUEHHE CEMECTpPa, B XOJ€ MOBCETHEBHOW yueOHOM paboThl O MHIUBUIYaIbHON
VHULMATUBE npenoaasarens. JlaHHBIA BUJ  KOHTPOJISI  CTUMYJIUPYET §y
oOydJaronierocsi CTpeMJieHHEe K CHCTEeMAaTHMYECKOW CaMOCTOATENbHON paboTe o
U3YYEHUIO JUCUUILIINHBI.

Tabmuma 2.1.
Pacnipenenenne 6amioB mo BugaM yd4eOHOU JESTEILHOCTH
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(OaymIbHO-pEUTHHTOBAS CHCTEMA)

HanmenoBanue Bun 3aganus
Pasniena/Tembt I3 Beero | K3P 113
YO P3 3a TeMy ©)
P.1.T.1 2 4 6 10
P.1.T.2 2 4 6 10
P.1.T.3 2 4 6 20
P.1.T4 2 4 6 10
P.1.T.5 2 4 6 20
Hroro: 1006 10 20 30 20 50

YO — ycTHBIi onpoc;
C — cobecenoBanue;
P3 — pa3HoypoBHEBbBIC 3a/1aHU;

I13 — npakTryeckoe 3aHATHE;

K3P — koHTpons 3Hanuii no Pazneny;

CP — camocTosiTenpHas pabota 00y4yaromerocs
N3 — naauBHayanbHOE 3a1aHUE

2.1. PekoMeHIaIUH 110 OI€HMBAHUIO HHANBUAYAJIbHBIX 3aJaHUI

00y4arouuxcs

MaxkcumaJjibHoOe
KOJIMYECTBO 0aJLJIOB*

Kpurepun

OTJIMYHO

BricTaBisieTcss 00ydJaromieMycsi: €CJIM  BBITIOJTHEHBI
BCE MYHKTHI pabOThI CaMOCTOATENHHO, 0€3 OMINOOK,
eClI TPEUIOKEH OoJiee paIMOHAIBHBIA AJITOPUTM
peIIeHUs 3a1a4H.

Xoporo

BricraBnsiercs 00y4aromemMycs: eclu
CaMOCTOSATENLHO BBITIOJIHEHBI BCE MYHKTHI PaOOTHI,
JOMYIIECHb ~ HE3HAYHMTENIbHbIE  OIMMOKU,  ECIH
NpeIoKeH  0Oojiee  paluOHAIBHBIA  aNTOPUTM
pelieHus 3a/1auu.

Y IOBIETBOPUTEIBHO

BricTaBnsercs 00y4aromemMycs: ecIu
CaMOCTOSITENIbHO (MJIM C MTOMONIBIO MPENoaaBaTeNs)
BBITIOJIHEHBI BCE IMMYHKTHI pa0OThI, TOMYIIIEHBI TPyObIe
OITMOKHU.

HeynosnersopurensHO

BricTaBnsierca oOyuaromemycs: €Ciau C MOMOIIBIO
MPErno/IaBaTesis BHITOJIHEHBI HE BCE MYHKTHI pa0OTHI,
JIOMYUIEHBI TpyOble OUTHOKH.

* IIpencrasieHo B Tabmuie 2.1.




8

THUIIOBBIE UHIAUBUY AJIBHBIE 3ATAHUSA J1JIS1 IIPOBEPKU
YPOBHS KOMIIETEHIIUA

Tema 1. BBez[eHue B I/IHTeJIJIeKTyaJILHbIﬁ AHAJIN3 JaHHbIX

NupuBuayaabHoe 3ananue 1
3aganmne

Heobxoaumo opraHn3oBaTh MOJATOTOBKY JAHHBIX JJII TTOCTPOCHUS MOJEIH
knaccudukanuu. B kauecTBe MJaHHBIX BEIOpaH HAOOp MaHHBIX 00 mpucax durepa.
JlaHHBIN Ha0Op MaHHBIX MPEAHA3HAUEH JJIS MOCTPOCHUS MOJAETH KiIacCU(DUKAIIUH.
Ha6op manubix o 150 sx3emiisipax upuca, mo 50 SK3eMIUIIPOB U3 TPEX BUIOB —
WUpuc merunucteiii (Iris setosa), Upuc Buprunckuii (Iris virginica) u Hpuc
pasznonetHbid (Iris versicolor) Heobxoaumo ckadaTh u3 penosutopusi Center for
Machine Learning and Intelligent Systems (HeoOX0JUM TOJBKO OJUH TEKCTOBBIN
daiin ¢ manaeiMu u3Mepenuit Iris.data): http://archive.ics.uci.edu/ml/datasets/Iris..
JUIst KaXA0ro 3K3eMILISIpa U3MEPSITUCH YETHIPE XAPAKTEPUCTUKH (B CAHTUMETpPAX):
1) nnuHa HapyxHOW A0aM okoiouBeTHHKA (sepal length); 2) mmpuna HapyxHOU
nosu okosonBeTHUKa (sepal width); 3) niuHa BHYyTpeHHEH T0JM OKOJOIBETHHUKA
(petal length); 4) mmpuna BHyTpeHHeW monu okosonBeTHuka (petal width). Ha
OCHOBAaHHH 3TOT0 HaOOpa JaHHBIX TPEOYyeTCs MOCTPOUTD MPABUIIO KIIACCU(PUKALIUH,
ompenensionee BHJA PACTEHHs IO JaHHBIM HW3MEpEeHHWid. ITOo 3a;aya
MHOTOKJIACCOBOH Kiaccu(uKamu, Tak Kak UIMEeTCsl TP KJacca — TPU BUIa UPHCA.

Tema 3. MeToabl HHTE/VIEKTYAJIBLHOT0 AHAJIN3A TAHHBIX

NuauBuayajabHoe 3aganue 3

3ananue

Ha ocnoBe mpenocraBienHoro Habopa pganHbix Mall custumers.csv
peanu3oBaTh MOJAENTb KiacTtepuszanmuu MetoaoMm K-cpemnux. [lns peanuzarum
KJIACTEPHOT'O aHAJIN3a UCII0JIh30BaTh s3bIK Python.

Tema 5. Ucnosib30BaHHE HHCTPYMEHTOB HHTE/LUIEKTYAJbLHOT0 AaHAJIN3A
nanubix (Deductor, RapidMiner)
NuauBuayajabHOe 3a1aHUE O

3aganue
B kommepueckom Oanke nMeercst npoAyKT "HeneneBoit moTpeOUTenbCKuii
KpeauT": KpeAUThI MPEAOCTABIIAIOTCS Ha JTIO0bIE eI C TPUHATUEM PELICHUS B
TEYEHHUE HECKOJIbKMX 4acoB. B OaHke HaKoIlJIeHa cTaTUCTHYECKas HH(OopMaLys


http://archive.ics.uci.edu/ml/datasets/Iris
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0 3aeMILUKax U KayecTBE OOCIYKMBAHHS UMH J10JITa 3a HECKOJIBKO MECSALEB.
PykoBoncTBO 0aHKa, MOCTaBWIIO TME€pel OTIACIOM KPEIUTOBAHUSA 3aJady
pa3paboTatb MOAEIb, MO3BOJISIOLIYI0 MHUHUMHU3HPOBAaTH PHUCKM HEBO3BpaTa
Kkpeauta. Ha ocHOBE 3TOM MOAENM TOJKHO NMPUHHUMATHCA PELIEHUE - BBIIATH
KIIMEHTY, OOpaTuBIIeMycs B 0aHK, KPEIUT WA OTKAa3aTh.

[lokazaTh  MOCIENOBAaTENILHOCTh  PEIIEHUS  3TOM  OM3HEc-3ajauu
KJacCU(PUKAMU 3aeMIIMKAa C IOMOIIbIO TOJAXOJa, KOTOpPbII OCHOBaH Ha
QITOpUTME  JiepeBa  PELICHU. Hcnonp30BaHu0  MHCTpyMEHTapui
aHanuTHYecko rmatdopmsl Deductor.

2.2. PekoMeH1a1MH 10 OLIEHUBAHUIO YCTHBIX OTBETOB 00Y4AKOIIUXCS

C 1enpl0 KOHTPOJII YCBOCHHUS IPONJIECHHOIO MaTepuayia U ONpeAeICHUs
YPOBHSI TOATOTOBJIECHHOCTH OOYYAIOIMXCS K M3YYEHHUIO HOBOM TEMbI B Hadale
MPAKTUUYECKOTO 3aHATHS IPEIojiaBaTesieM MPOBOIUTCS WHAWBUIYAIbHBIM yCTHBIN
OIIPOC 1O BHITIOJHEHHBIM 3aJaHUSIM TIPEbIAYIICH TEMBI.

Kpurepun onenku.

Ouyenka «omauuHo) CTaBUTCS, €CITU 00yUaIOIIUICS:

1) MOJTHO M apTyMEHTHPOBAHO OTBEYACT IO COACPIKAHHIO BOIIPOCa,

2) oOHapyXMBaeT ITOHMMaHHC MaTepuaia, MOXET OOOCHOBaTh CBOU
CYXXJICHUS, TPUMEHUTH 3HAHHS Ha IIPAKTUKE, TPUBECTH HEOOXOUMBIC TIPUMEPHI;

3) u3naraer mMarepHall MOCJICI0BATCIIBHO U MPABUILHO, ¢ COONIOJACHUEM
UCTOPUYECKONU U XPOHOJIOTUYECKON MOCIIEN0BATEIIBHOCTH;

Ouyenka «xopowto» — CTaBUTCS, €CIM OOydYarOIIUHCS JaeT OTBET,
YIOBJICTBOPSIOMIUA TEM K€ TpeOOBaHHUSAM, UTO U IS OICHKH «OTIUYHO», HO
JOTyCKaeT OJHa-BE OITMOKH, KOTOPBIC CaM e UCIIPaBIISCT.

Ouyenka «yooen1emeopumensvHo» — CTAaBUTCS, €CIM  OOydYaroluiics
0OHapyXKHBaeT 3HAHUE U TOHUMAaHUE OCHOBHBIX ITOJIOKCHUH JAaHHOTO 3aJIaHUsI, HO:

1) m3maraer maTepuai HEMOJIHO M JOMYCKAaeT HETOYHOCTH B ONPEACIICHUU
MOHSATHUH UM (POPMYITUPOBKE IMPABHUIT,

2) HE yMeeT JIOCTaTOYHO TIIyOOKO M J0Ka3aTelbHO O0OCHOBAaTH CBOM
CY>XIEHHUS U TIPUBECTU CBOU MPUMEPHI;

3) u3jaraeT MaTepHall HeMmoCIe0BaTEeILHO U JOITYCKAET OIIMOKH.
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THUITIOBBIE BOITPOCHI I CAMOITIOAT'OTOBKH
JJIAA ITPOBEPKH YPOBHSA KOMIIETEHIIUN

Kontponmpyemsie
paznebl (TeMbI)
yaeOHOM
JUCLUILIAHBI

BOHpOCBI JJIsI KOHTPOJIA 3HAHUU 110 pa3aciiaM JUCHUIIINHBI

Paznen 1.

Tema 1. Beeneunue B
HMHTEJUICKTYaJIbHbBIN
aHAIU3 JaHHBIX

1. Jlaiite onpenenenne Data Mining cornmacHo I'puropuro
[Iareuxomy-ITanupo.

2. B deM 3akioyaeTcs KIo4eBast 1eJdb HHTEIUIEKTyalbHOTO
aHaIM3a JaHHBIX?

3. Urto nonpaszymeBaercs 1o ""CKPHITHIMU 3HAHUAMU"' B
koHTekcTe Data Mining?

4. Yem ommyaercs Data Mining or Knowledge Discovery
in Databases (KDD)?

5. TlepeuuncnuTe U KpaTKO OMUIIUTE S ATAMOB Mpoiiecca
KDD.

6. [Toyemy 3Tam OYMCTKY JAHHBIX KPUTHUECKH BOXKEH IS
aHanusa’?

7. Kaxkue 3amaum pemaroTcs Ha 3Tane TpaHcpopmanuu
JAHHEBIX?

8. Kakyro ponb urpaet HHTEpIpeTaIus pe3yibTaToB B
KDD?

9. Kakwue cyiecTByIOT THUIIBI JaHHBIX (YHUCIIOBBIE,
CUMBOJIbHBIC, TPAH3AKIINOHHbIE)?

10.Yem oTiinuaroTcst TUCKPETHBIE U HEMPEPHIBHBIC JaHHBIC?
[IpuBenute npuMepsl.

11.Yto Takoe TpaH3aKUMOHHbIE JAHHBIE U TJI€ OHU
IPUMEHSIOTCS?

Tema 2. Ctagun
WHTEJJIEKTYAITbHOTO
a”HaJIn3a JaHHBIX

12. HazoBure tpu craauu MAJl u naiite ux KpaTkyro
XapaKTEPHUCTHKY.

13. Yro Takoe cBoOoaubIi mouck (Discovery) u kakue
METOJIbI OH BKJTIOYAET?

14. Kak paboTaeT npOorHocTU4ECKOe MOJIETMPOBAHUE HA
OCHOBE HalJICHHBIX 3aKOHOMEPHOCTEM?

15. IIpuBegure npuMep UCIIOIb30BAHUS aHAIN3A
uckimouenuii (Forensic Analysis).

Tema 3. MeToabl
MHTEJUIEKTYaJIbHOTO
aHaJm3a JaHHBIX

16. Ha xakue nBe rpynnsl gensarcs metoasl MAJL o
NPUHIUIY paOOThI C TaHHBIMU?

17. Kakue anroputmMel OTHOCSTCS K METOJAM PACCYKICHUN
na npeneaenrax (k-NN, Lazy-Learning)?
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KoHntponmpyemsie
pazzaeibl (TeMbI)
yaeOHOM
JUCITUTUTAHBI

BOHpOCBI JJIsI KOHTPOJIA 3HAHUU 110 pa3aciiaM JUCHUIIINHBI

18. B yeM mpenmMyIiecTBO AEPEBLEB PELICHUN TIEPET
HCHPOHHBIMU CETSIMHU?

19. Kak accounatuBHbie ipaBuia (APriori) npuMeHsoTCs B
pureitie?

20. Kakue MeTo/ bl HCITOJIb3YIOTCSI JIJIs1 TPOTHO3UPOBAHHUS
BPEMEHHBIX PsJIOB?

Tema 4. Dtarsl
MIPOBECHUS
HUHTEJJIEKTYaJIbHOTO
aHaJIM3a JaHHBIX

21. IloueMy NOHUMaHUE 3a7a41 — [IEPBBIM U BaXKHEUILINN
JTan a”Hajauza?

22. Kakue mmaru BKJroyaeT noaroToBka
JIAHHBIX (MPETPOLECCUHT)?

23. Kak mpoucxoIuT NpoBEPKa KayecTBa
Moenel (Bamuaanus)?

24. Tlouemy mHTEpIIpETAIIAS PE3YIBTATOB TPEOYET yUacTHs
aHaJUTUKA?

Tema 5.
Hcnonp3oBaHue
HHCTPYMEHTOB
HHTCJUICKTYAaJIbHOT'O
aHaJIn3a JaHHBIX
(Deductor,
RapidMiner)

25. B yem 3aKi1t04aroTCs KIHOYEBBIE PA3INUUS MEXKTY
Deductor u RapidMiner ¢ Touku 3peHus pyHKIIMOHAIA
st Data Mining?

26. Kaxue Tumbl 1aHHBIX (TaOIUYHBIE, TPAH3aKI[MOHHEIE,
BPEMEHHBIE PAJIbI) MOAIEPKUBAIOT 00€ MIaThopMbl?

27. Kaxue MeTo bl TpaHchopmanmm JaHHBIX (HOpMaTu3aius,
JUCKPETU3AIMsl) TOCTYITHBI B ATUX TaTdopmax?

28. Kak B aTx miardopmax peain3oBaHbl METObI
knactepusanuu (k-means, DBSCAN)?

29. Kakne MHCTpYMEHTHI BU3yaIN3alun
pe3yabTaToB (Tpaduku, TEMIOBBIE KapPThl) MPEAaraloT
Deductor u RapidMiner?

30. C kakumu Baemumu cuctemamu (1C, SQL, Excel)
unTerpupyrotcs Deductor u RapidMiner?

31.Kak B Deductor u RapidMiner
peanu3oBaHa ONTHUMH3AIINS TITyOUHBI AepeBa (pruning)
JUIS TIpe1oTBpalleHus nepeoOyuenus moaenu? Kakue
napaMeTpbl HACTPOMKHU JOCTYIHBI JIJIsl 3TOTO?
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KoHntponmpyemsie
pazzaeibl (TeMbI)
yaeOHOM
JUCITUTUTAHBI

Bonpocsl, BEBIHOCHMBIE Ha CaMOCTOSTEIIHFHOE
oOydYeHHeE 10 pa3jenaM JTUCIUATITHHBI
(cobecenoBanue)

Paznen 1.

Tema 1. Beenenue B
WUHTCIUICKTYaTbHBINA
aHAJIN3 JaHHBIX

1. Tlouemy Data Mining cran aktuBHO pa3BuBaThcs B 90-x
rogax XX Beka?

2. Kakwue HaydHbBIE MTUCIUTUIAHBI JIETJIA B OCHOBY METOIOB
Data Mining?

3. Kak mkana u3amepeHus BiauseT Ha BbIOop MeToaoB Data
Mining?

4. Kakue popmaThl JaHHBIX MTOJIEPKUBAIOT HHCTPYMEHTHI

Data Mining?

Tema 2. Cragun
MHTEIUICKTYJTbHOTO
aHAJIN3a JaHHBIX

5. Ilouemy cBOOO/IHBIN MOUCK CUUTAETCSI UHIYKTUBHBIM, &
IIPOTHO3UPOBAHUE — IENYKTUBHBIM?

Tema 3. MeToabl
MHTEJIJIEKTYaJIbHOTO
aHam3a JJaHHBIX

6. B yem npuHIMNHAIBHOE OTIUYHE JTOTUCTUUECKON
perpeccuu oT JMHEWHOU perpeccun? B kakux 3agauax
Data Mining npuMeHsieTcs Kaxaasi u3 Hux?

7. Kak paboTtaet MeToJ; OoOpHBIX BEKTOPOB (SVM) nist
knaccudukanuu? Kakue sapa (kernel) Han6omnee gyacto
UCIIOJIB3YIOTCS U ITOYEMY?

8. Kakwme meTpuku paccTosHUS (€BKIUIOBO,
MaHX3TTEHCKOE, KOCUHYCHOE) MPUMEHSIIOTCS B
anroputTMmax kinacrepuzanuu? Kak BbIoop METpUKHU
BIIMSIET HA pe3yJIbTaT?

9. B 4eM mpenMyIecTBO HepapXuuecKoi
knactepusanuu nepen K-means? Koraa ee crout
UCII0JIb30BaTh?

10.Kak anroputm Apriori HaXoaUT YacThie HAOOPBI
itemset’oB? Kakue mapametpsl (support, confidence, lift)
KPUTHYHBI JJIs1 UHTEPIPETAIIMN TTPaBUII?

11.Tlouemy ancamb6nieBbie MeTob1 (Random Forest,
Gradient Boosting) gacto outperform oguHouHbIC
Mozenu? Kak oHM codeTaroTcs ¢ IepEBbsIMU PEIICHUN?

Tema 4.
MIPOBEICHUS
MHTEJUIEKTYaJIbHOTO
aHaJIM3a JaHHBIX

Jranbl

12 IlpuBeauTe npumMep npakTuueckoro npuMmenenus Data
Mining B 6u3Hece (Hanpumep, MPOrHO3UPOBAHUE
OTTOKA KJIMEHTOB).
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KoHntponmpyemsie
Boripochl, BBIHOCUMBIE HAa CAMOCTOSITEIIbHOE
pazzaeibl (TeMbI)
. oOydYeHHeE 10 pa3jenaM JTUCIUATITHHBI
yaeOHOM
(cobecenoBanue)
JUCLUTUTHHBI
13. Kak B Deductor u RapidMiner peanu3oBaHbl

WHCTPYMEHTHI JIJIs1 OYUCTKU TaHHBIX (00paboTKa

Tema 5 MIPOIYCKOB, BLIOPOCOR)?
' 14. Kakuie anropuTMsbl Ki1accupuKaIiu (1epeBbs perieHHid,

Hcnonp3oBanue . - A

SVM, weiipocetn) ects B Deductor u RapidMiner?
WHCTPYMEHTOB

15. Kak mutatopmMbl TOMOTAIOT HHTEPIPETUPOBATH

MHTEJUIEKTYaJIbHOTO

MoJieH (Harpumep, OObICHEHUE MPABUI aCCOLUAITTU
aHalM3a JaHHBIX

WJIM BaXKHOCTH MPU3HAKOB)?
(Deductor, .
RapidMiner) 16. [IpuBenuTe npumMep peaabHOM 3a1auu (Hanpumep,

IPOrHO3UPOBaHME Mpojax), rae Deductor win

RapidMiner narot mpenMyIecTBo nepe JpyruMu

UHCTPYMEHTAMHU.

2.3. PexoMeHIalIUM 10 OIEHMBAHUIO Pe3yJIbTATOB TECTOBBIX 3aJaHM
00y4arouuxcs

B 3aBeprieHnMM W3ydeHHS KaXKIOTO pasfena JUCIHUILIAHBI TPOBOIUTHCS
TECTUPOBAHKE (KOHTPOJIb 3HAHUH 110 pa3einy).

Kpumepuu oyenusanus. YpoBeHb BBITIOTHEHUS TEKYIIIUX TECTOBBIX 3aaHUI
olleHMBaeTcs B Oamiax. MakcHMMallbHOE KOJHYECTBO OalIOB MO TECTOBBIM
3aIaHUSIM TIPEJICTaBJICHO B Tabymie 2.1.

TecToBble 3a1aHUs TIPEACTABICHBI B BUJIC OIEHOYHBIX CPEJCTB U B ITOJTHOM
o0beMe TIpeICTaBIICHBl B OaHKE TECTOBBIX 3aJlaHUi B AJIEKTPOHHOM Bue. B poHe
OIICHOYHBIX CPEACTB MPEICTABICHBI THUIIOBBIC TECTOBBIC 3aJaHus, pa3paOdOTaHHBIC
JUTSI I3yYCHUSI TUCIUTITNHBI « MHTerparus nHGOPMAIIMOHHBIX CHCTEM).

THUITIOBBIE TECTOBBIE 3AJIAHUA
JJIA TEKYIHNETI'O KOHTPOJIA
3AJAHUA 3AKPBITOI'O TUITA

BBIBEPUTE OJIUH BEPHbBI OTBET / BBIBEPUTE HECKOJIbKO BEPHbIX
OTBETOB*

3aganue 1

lIpouumanime mexcm, @vibepume O00UH NPABUNLHBLL OMEEm U 3anuiume
apaymenmsl, 060CHOBbIBAIOUjUE 8bIOOD.

UAJl (MHTENIEeKTyaJIbHbI aHalW3 JaHHBIX) — 3TO MPOLECC MOIACPKKH
NPUHATHS ~ pEIICHWH, OCHOBAaHHBIM Ha TIOMCKE B  JaHHBIX  CKPBITHIX
3aKOHOMEpPHOCTEH, TO €CTh H3BJIEUYECHHs] WH(GOpPMAIUU, KOTOpask MOXKET ObITh
oxapakTepu3zoBaHa kak 3HaHuA. TexHosorus Knowledge Discovery in Databases
(KDD) omuceiBaeT He KOHKPETHBIH AITOPUTM WJIM MaTeMaTHYECKHU ammapar, a
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MOCJIEIOBATENbHOCTh ~ EUCTBUM, KOTOPYIO HEOOXOJIMMO  BBINOJHUTH IS
MOCTPOEHUSI MOJIENU C 11eJIbl0 u3BJeueHus 3HaHus. KDD Bkitodaet B ceOsi 3Tarbl
MOJTOTOBKUA JaHHBIX, MpenoOopaboTku (OYMCTKM) JAaHHBIX, TpaHchopMaluu
JTAHHBIX, TIOCTPOEHUS Mojene (mpumMeHeHus MeTogoB Data Mining) u
MHTEPIPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

Kaxoii atan npouiecca KDD siBnsieTcst KIIFOUEBBIM 1Sl IPUMEHEHUSI METOJIOB
Data Mining?

A. Bb10OpKa TaHHBIX U3 HCTOYHUKOB.

b. OuncTka u TpancpopManys JaHHBIX.

B. IToctpoenue Mojerneii ¢ momolsio arroputMoB Data Mining.

I'. UnTepnpeTanus Moay4YeHHBIX PE3YIbTATOB.

Otser:
O6ocHoBaHue BbIOOpA:

3aganue 2

Ilpoyumatime mexcm, 6vibepume NPAGUIbHLIE OMBEMbl U 3ANULIUME
apaymenmsl, 000CHOBbIBAIOUjUE 8bIOOD.

NAJl (MHTENIeKTyadbHBI aHalW3 JaHHBIX) — 3TO MPOLECC MOIINEPKKU
NPUHATUS ~ PELIEHUM, OCHOBAaHHBIM HA TMOWUCKE B JAHHBIX  CKPBITHIX
3aKOHOMEPHOCTEH, TO €CTh H3BJIEYECHHsS] WH(MOpPMAIMU, KOTOpash MOXKET OBITh
0XapaKTEepU30BAHA KaK 3HAHUSI.

Bce metonsr MA]] noapazaensitorcss Ha ABE OOJIbIIME TPYIIBI 10 MPUHIUITY
pabOThI ¢ HCXOAHBIMU OOYYAIOIIMMU JAHHBIMU: HETIOCPEICTBEHHOE UCITIOJIb30BAHUE
oOy4aronMX JIaHHbIX; BBISIBJIEHME M  HUCHOJIb30BaHUE (HOpPMaAIM30BAHHBIX
3aKOHOMEPHOCTEN.

Kakue nBa MeTo/1a U3 NMEPEUMCICHHBIX OTHOCATCS K rpynne «BoisgBienue u
UCIOJb30BaHUE  (HOPMATM30BAHHBIX 3aKOHOMEPHOCTEH» B  KiacCU(pUKALUU
metozioB MAJL?

A. Metoa 6mmxkaiiniero cocena (K-NN).

b. JlepeBbs penieHui.

B. baiiecoBckue ceTu.

I'. HelipoHHsle ceTu.

Orser:
O6ocHoBaHME BHIOODA:

*(omeem — 6ce omeenvl 6epHbL — ObIMb HEe MOHCENT)

SAJAHUSA OTKPBITOI'O TUITA

3aganue 1

IIpouumatime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHBIU OMBEM.

NA]l (MHTEJUIEKTyaJIbHBIM aHadu3 JaHHBIX) — 3TO MPOILECC MOIIAEPKKHU
NPUHATHAS  PEUICHUM, OCHOBAaHHBII HAa TOMCKE B  JIaHHBIX  CKPBITBIX
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3aKOHOMEpPHOCTEH, TO €CTh M3BJICYEHHS HWH(OpMAIUMU, KOTOpask MOXKET OBITh
OXapaKTepU30BaHA KaK 3HAHUSI.

Cranuu nporecca UHTEIUIEKTYaIbHOT'O aHAJIN3a JAHHBIX:

. CBOOOIHBIA TMOUCK OINpEAeNsAeTcsl Kak MpPOLEecC MCCIeI0BaHUs
ucxonHot bBJI Ha nmpeaMer TOMCKAa CKPBITBIX  3aKOHOMEPHOCTEH  0e3
MPEABAPUTEILHOTO  OMPEICICHHUS  TUIOTE3  OTHOCHUTEIBHO  BHJA  OTHX
3aKOHOMEPHOCTEN.

. [Tporanoctuueckoe moaenuposanue (Predictive Modeling). 3necs, Ha
BTOpO craauu MAJI, ucrosib3yroTcesl mIo61 paboThI MIEPBOM, TO €CTh HalIEHHbBIC B
bJ1 3aK0HOMEpPHOCTH MPUMEHSIOTCS JJIsl PE/ICKa3aHUsl HEU3BECTHBIX 3HAUCHUN.

. Anamm3 wuckmoueHuid (Forensic  Analysis). [Ipenmerom maHHOTO
aHajM3a SBISIOTCS AaHOMAjJWM B  PACKPBITBIX 3aKOHOMEPHOCTSX, TO €CTh
HEOOBSICHEHHBIE UCKITIOUCHUS.

3aoanue:

[Touemy cBoOOAHBIN Mmouck (DiSCOVery) cumraercss BaKHBIM STarloM IS
aHanan3a OOJBIINX JAHHBIX?

Kak nporaoctudeckoe MoIeIMPOBAHUE UCTIONB3YET PE3YJIbTAThl CBOOOHOTO
noucka?

[MpuBenute mnpumep aHanm3a wuckiaroueHuin (Forensic  Analysis) wu3
npodeccruoHanbHOM chephl.

Ortser:

3axanue 2

IIpouumaiime mexcm u 3anuwiume pazeepHymolii 000CHOBAHHbIL OMBEM.

Pa3BuTne nHMOpMaIIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUNA CITOCOOCTBYET
3HAYUTEITPHOMY YBEJIMYEHHUIO OOBEMOB, T€HEPUPYEMBIX JAHHBIX. D(PPEKTUBHBINA
aHaJIN3 3TUX MACCUBOB MO3BOJISET U3BJIEKATh LIECHHBIE HHCAUTHI, CTIOCOOCTBYIOIINE
MOBBIIEHUIO 3(P(EKTUBHOCTH YINPABICHYECKUX PEIICHUA B KOMMEPYECKOM
CEKTOpe, 3APaBOOXPAHEHWU U TOCYJApCTBEHHOM ymIpaBieHuHu. JlaHHas oOmnactb
UCCJIENOBAHUM M NPAKTUYECKOTO  NPHUMEHEHHMS  IOJy4yusia  Ha3BaHUE
MHTEIUIEKTYaJbHbIA aHaJIU3 JaHHbIX. Ero 1enp 3akitoyaeTcst B OOHapyKEeHUH paHee
HEU3BECTHBIX, HETPUBHAJIBHBIX W IMPAKTHUYECKH IIOJE3HBIX 3aKOHOMEPHOCTEW B
OoNbITMX HA0Opax JaHHBIX.

3aoanue:

1. JlaliTe ompezeneHne WHTEIUIEKTyallbHOro aHanu3a AaHHbIX (MAJL)
cornmacHo ['puroputo Ilarenkomy-Illanupo. Kakue kimroueBble XapaKTEpUCTHKU
CKPBITHIX 3HAaHUH OH BBIIEISACT?

2. Oo6bsicaute, mouemy B 90-x rogax XX Beka BO3HUKIIA MOTPEOHOCTH B
metonax MAJl. Kakue qucClMIIMHbI JETIU B €r0 OCHOBY?
3. IIpuBenure npumMep HETPUBUAIBHOM 3aKOHOMEPHOCTH, KOTOPYIO

MOHO OOHApYXUTh ¢ TOMOIIbI0 A/, 1 00BICHUTE €€ MPaKTUUECKYIO TTOIb3Y.

Ortser:
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BOITPOCHI K 3AYETY

Haiite onpenenenue Data Mining coritacuo ['puroputo [Tsrenkomy-Ilammpo.

B dem 3akiouaeTcst KitoueBas 1e1b MHTEIUIEKTYaIbHOTO aHAIN3a TaHHbIX ?

Yro moapazymeBaeTcs o "CKphITHIME 3HaHUAMHK" B KoHTeKcTe Data Mining?

Yem otimuaercs Data Mining or Knowledge Discovery in Databases (KDD)?

[lepeunciure ¥ KpaTko onuIuMTe S 3TanoB npouecca KDD.

[Toyemy 3Tanm OUMCTKYU TaHHBIX KPUTUYECKH BayKEH JJI aHAIHU3a?

Kakwue 3amaun pemarorcst Ha aTane Tpanchpopmauu JaHHBIX ?

Kakyto ponb urpaer unrepnperaius pe3ynbratoB B KDD?

Kakue CYILLECTBYIOT THIIbI JAHHBIX (YHCIIOBBIE, CUMBOJIBHBIE,

TpaH3aKLHUOHHbBIE)?

10. Yem oTam4aroTCs IMCKPETHBIE U HENPEPBIBHBIE JaHHbIe? [[puBeaAnTE NPUMEPBHI.

11. Yro Takoe TpaH3aKIMOHHbIE JaHHBIE U TJI€ OHU TPUMEHSIFOTCS ?

12. TTouemy Data Mining cran aktuBHO pa3BuBathes B 90-x romax XX Beka?

13. Kakue HayyHbIC TUCIUILTAHBI JIETTH B OCHOBY MeTo1oB Data Mining?

14. Kak mrkajga u3MepeHust BIMseT Ha BIOOp MeTozoB Data Mining?

15. Kakue popMaTsl TaHHBIX TOICPKUBAIOT MHCTpyMeHTHI Data Mining?

16. HazoBure Tpu ctaguu UAJL (puc. 2) u naiite uX KpaTKyrO XapaKTepUCTHKY.

17. Yro Takoe cBoOOIHBIN mouck (DiSCOVery) u kakue METO/IbI OH BKITFOYACT?

18. Kak paOoTaeT MpOrHOCTUYECKOE MOJEINPOBAHUE HA OCHOBE HalJIEHHBIX
3aKOHOMEPHOCTEN ?

19. [IpuBeauTe MpUMEp KCIIOJIL30BaHMS aHaNIM3a uckitoueHui (Forensic Analysis).

20. [ToueMy cBOOOAHBIN MOUCK CUUTAETCS MHAYKTHBHBIM, a IPOrHO3UPOBAHHE
— NE€TYKTUBHBIM?

21. Ha xakue aBe rpynmbl aensatcss metonbl MAJl mo npuHiuny paboTsl ¢
JTAHHBIMHA?

22. Kakue anropuT™bl OTHOCSTCS K MeTo/IaM paccyxaenuit Ha npereneHTax (K-NN,
Lazy-Learning)?

23. B 4eM NpenMyIecTBO I€PEBLEB PELICHUH NEPE] HEUPOHHBIMU CETAMU?

24. Kak acconmatuBHbIe paBuita (Apriori) mpuMeHsIOTCs B puTeiie?

25. Kakne MeTo1bl HCIIONB3YIOTCS AJI1 IPOTHO3UPOBAHUS BPEMEHHBIX PSAIOB?

26. Ha kaxue nBe rpymnmsl gensitcss Metoasl MAJl mo mpunHuumy paboThl ¢
TAHHBIMU?

27. Kakue aaropiuT™bl OTHOCSTCS K MeTOJIaM paccyxeHunii Ha nmpeneaeHTax (K-NN,
Lazy-Learning)?

28. B uem npenmyIiecTBo JIEPEBLEB PEIICHUN NIEpe] HEUPOHHBIMU CETAMU?

29. Kak acconmaruBHbie nmpaBuiia (Apriori) npuMeHstoTes B puteiiie?

30. Kakuie MeTo1bl HCTIONIB3YIOTCA AJIS TPOTHO3UPOBAHUSI BPEMEHHBIX PSAIOB?

31.B yem mpUHIUIUATBHOE OTIUYME JIOTUCTUYECKOW PErpeccuu OT JIMHEWHOU
perpeccun? B xakux 3amayax Data Mining npuMeHsieTcst Kaxxaas U3 HUx?

32. Kak paboraet Metoz onopHbIXx BeKTOpoB (SVM) s knaccudukanuun? Kakue
snapa (kernel) Hanbonee yacTo UCTIOJIB3YIOTCS U TTOUEMY?

CoNoaRWNE
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33.Kakne wmeTpukm paccTossHusl (€BKIMAOBO, MaHXJITTEHCKOE, KOCHHYCHOE)
NPUMEHSIOTCS B allTOPUTMax Kiactepu3anuu? Kak BEIOOp METPHUKHU BIUSET Ha
pe3yabTar?

34. B yem mpenMyIIecTBO HepapXHUUecKol kiactepusanuu nepes k-means? Korna
€€ CTOUT UCIIOJIb30BaTh?

35. Kak anroputm Apriori HaxoauT yacTele Habophl itemset’oB? Kakue mapameTpsl
(support, confidence, lift) kpuTH4HBI 17151 HHTEPIPETALIUN TIPABUI?

36. [Touemy ancambiieBsie MeTombl (Random Forest, Gradient Boosting) uacto
outperform oguuounsie MoeU? Kak OHM COYETAIOTCS C ACPEBBIMH PECIICHHIA?

37. IloueMy moHMMaHueE 3aJ1a4d — NEPBBIA U BaXKHEHIIHI 3Tall aHaM3a?

38. Kakue maru BKJIto4aeT MOAroTOBKa JaHHBIX (MPEMPOIIECCHHT)?

39. Kak npoucxoauT npoBepka KauecTBa Mojienie (Bamuaaus)?

40. TloueMy UHTEpHIpETALHSI PE3YIHTATOB TPEOYET YIACTHS aHATUTHKA?

41. [lpuBeaute mpHUMEp MpakTHYeCKoro mnpuMmeHeHus Data Mining B OusHece
(Hanpumep, TPOTHO3UPOBAHKUE OTTOKA KIIMEHTOB).

42. B 4eMm 3aximrouaroTcs KitoueBble pasianuus mexxay Deductor u RapidMiner ¢
TOYKH 3peHus pyHkuoHana aist Data Mining?

43. Kakue Tunbl  JaHHBIX (TaOMUYHBIC, TpPAH3aKIMOHHBIC, BPEMEHHBIC PsiJIbl)
OAICPKUBAIOT 00€ TIaTHOpMBbI?

44, Kakue MeTobl TpaHChOpMAIIMKM  JAHHBIX (HOpMalU3alusl, JUCKPETH3AIHS)
JIOCTYITHBI B 3THUX T1aTGopMax?

45.Kak B 3TuX IuiaropMax pealn3oBaHbl MeTOIbI KiacTepusaruu (K-means,
DBSCAN)?

46. Kakvie ”HCTPYMEHTHI BU3yaJIU3alliu PE3yIbTaToB (TpadrKu, TETUIOBBIC KapThl)
npemtararoT Deductor u RapidMiner?

47. C xakumu BHemHUMHU cucteMamu (1C, SQL, Excel) unterpupytorcst Deductor
u RapidMiner?

48.Kak B Deductor u RapidMiner peanmu3oBaHa ONTUMHU3AIUS TIyOUHBI
nepeBa (pruning) Juisi TOpenoTBpaiieHus mnepeodydeHuss moxaenu? Kakwue
napaMeTpbl HACTPOWKH JTIOCTYITHBI JIJIS TOTO?

49.Kak B Deductor u RapidMiner peanu3oBaHbl HHCTPYMEHTBHI ISl OYMCTKU
JTaHHBIX (00paboTKa MPOMYCKOB, BLIOPOCOB)?

50. Kakue anroputmbl kiiaccudukaiuu (nepesbs pemennii, SVM, nelipocetn) ecTh
B Deductor u RapidMiner?

51.Kak muratropmMbl TIOMOTAIOT HMHTEPIPETUPOBATH MOJAETW  (HammpuMmep,
0O0BSICHEHHE TTPaBUIT ACCOIMAIINY WJIH BaXKHOCTH MTPU3HAKOB)?

52. [IpuBenuTe mpuMep peasibHOM 3a/1auu (HampuMep, MPOTHO3UPOBAHUE TTPOJIAXK),
rie Deductor wmm RapidMiner naiooT mnpeuMyImmiecTBo Tepea JIPYyruMu
WHCTPYMEHTaMH.



