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1. TACITIOPT ®OHJA OINEHOYHbBIX CPEACTB

Hanpagsnenue noarorosku: 38.03.02 MenemxkmMeHT
Hampasnennocts (nmpoduis): busnec oructuka
Juctummmaa: MHTeeKTyanbHbIA aHAINA3 TaHHBIX

Cemectp (cemecTpsl) uzyueHus: 4

dopma (popmMbr) MPOMEKYTOUHOM ATTECTAIMH: SK3aMEH
OneHuBaHue pe3ylbTaroB Y4eOHOW JEATENbHOCTH OOy4aroIuXcs NpU HU3YyYeHUU JAUCLUIUIMHBI
OCYILIECTBIIACTCS 10 OaIIbEHO-PEUTHHTOBOM cUCTEME

2. KOMIIETEHIIMH, 3AKPEILIEHHBIE 3A TUCIUTLIMHOM

2.1. KomneTeH1um, 3aKpeniéHHbIe 32 JUCIUIIMHOM
W3yuenne nucuuruinHbl «/HTEJUIEKTyallbHBI aHaNM3 JaHHBIX)» HaIpaBleHO Ha (OpMUpOBaHUE
CJEIYIOLIUX KOMITETEHIINM:

Konst Coneprxanne [epedyeHp MIIaHUPYEMBIX PE3yIBTATOB O0YICHUS
KOMIIETCHIIMU KOMIIETCHIIUH 10 JTUCLUIUINHE
(mo ®IoC) cornacHo @I'OC
1 2 3
OIIK-2.2 Bribupaer TTOPOTOBBII 3HaTh: METO0JI0THI0 cOopa, 06paboTKH U

COOTBETCTBYIOIIHE CHUCTEMAaTH3alliHU TaHHBIX, HEOOXOIMMBIX IS
COJIepKaHUIO PEeHICHUS MOCTABJICHHBIX YIIPABJICHYCCKUX 3a0a4
YIpaBJICHYECKUX YmeTs: BBIOMpATH METOBI U MPUEMBI cOOpa, 00pabOTKK U

3aj1a4 METO/IbI 1
pueMBI coopa,
00paboTKU 1 aHaAJIN3a
JIAHHBIX C
NPUMEHEHHEM
COBPEMEHHOT0
UHCTPpYMEHTapUs 1
HHTEIUICKTYaIbHBIX
HHPOPMAINOHHO-
AQHAIIMTHYECKUX
CHCTEM

aHalin3a JaHHbIX, COOTBCTCTBYIOIINC
COZACPIKAHUIO YIIPABJIICHYCCKHUX 3a4a4

BJ'IaI[eTBZ HaBbIKaMH c60pa, O6pa6OTKI/I Hn CuCTeMaTu3aluu
JaHHBbIX, H€O6XO,E[I/IMLIX I peIICHUA
TMOCTABJICHHBIX YIIPABJICHYCCKUX 3a4a4

MIPOABUHYTHIH 3HaTb: COBPEMEHHBIN HHCTpYMEHTapuil U
MHTEJJIEKTyaIbHbIe HHPOPMAIIMOHHO-
AHATUTHYECKUE CUCTEMBI IIIst cOopa, 00paboTKu 1
aHaJIM3a JIAHHBIX

YMers: BBIOMPATh COBPEMEHHBII HHCTPYMEHTapHil 1
MHTEJUICKTyaJIbHbIe HH(OPMAIIHOHHO-
AQHATUTHYECKUE CUCTEMBI s cOopa, 00paboTKu 1
aHaAJIN3a TaHHBIX

Bnagets:  COBpeMEHHBIM HHCTPYMEHTAPUEM U
MHTEJUICKTYaIbHBIMHA HHPOPMAIIMOHHO-
AHATUTUIECKUMU CHUCTEMaMu JJis cOopa,
00pabOTKU M aHAJIN3A JTaHHBIX

BBICOKHH 3HaTh: METOI0JIOIMIO aHAJIN3a JAHHBIX, HEOOXO0UMBIX
JUTSL PELICHUS TIOCTABIICHHBIX YIPAaBICHUECKUX
3a7a4

VMeTs: aHAITM3UPOBATh JJAHHBIC, HEOOXOIMMBIC IS

pCHICHUS MMOCTABJICHHBIX YIIPABJICHUYCCKUX 3ada4

BJ'Ia,HCTI:Z HaBbIKaMH aHaJIn3a JaHHBIX C IPUMCHCHUEM
COBPEMEHHOI'O MHCTPYMCHTApUs U
HMHTCJJICKTYAJIbHBIX I/IH(i)OpMaHI/IOHHO-
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AHAJTUTUYCCKHUX CUCTEM

OIIK-2.3

Wnrepnpetupyet
MIOJTy9eHHbIE
pe3yabTaThl aHAIU3A C
MIOMOUIBIO
COBPEMEHHOTO
HHCTPYMEHTApHs U
HHTEJUIEKTYaJIbHBIX
nHpopManOHHO-
aHATNTHYECKNX
CHCTEM ISl PELICHUS
YIpaBICHIECKUX
3a7aq

IIOPOTOBBII

3HaTh:

00BEKTUBHBIE TEHACHIINN YKOHOMUYECKOTO
Pa3BUTHSI, 3aKOHOMEPHOCTH ()YHKIIMOHUPOBAHUS
HSKOHOMHUYECKHX CUCTEM, B3aUMOJICHCTBHE
H9KOHOMHUYECKHUX MPOLIECCOB U UX COIMATIBHOE
coJiepKaHue

YMmerTn:

Ha OCHOBEC U3YUYCHHS DKOHOMHUYECCKUX NPOLIECCOB
U SIBJICHUM B MX B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTH, BBIABJIATDH MIPOUCXOAIIUC B
HUX TTOJIOKHUTCIIBHBIC U OTPULATCIIbHBIC
TCHACHIMHW IJIsI pCIICHUS YIIPABJICHYCCKUX 3aaa4

Bnanets:

HaBbIKaMH 5KOHOMUWYCCKHUX pacuCTOB U
(I)OpMI/IpOBaHI/Iﬂ AHAJTUTHYCCKHUX BBIBOJIOB I10
pe3yibTaTaM IMpOBEACHHOI'O aHAJIn3a JJIs
pCHICHUS YIIPABJICHYCCKUX 3a0a9

MIPOABUHYTHIH

3HaTh:

MIPUEMBI CHCTEMATH3ALNH, JICTAIN3AIHH,
MO/JICTIMPOBAHMUS Pa3INIHBIX (PaKTOPOB
JIESITETIBHOCTH YKOHOMUYECKHUX CYOBEKTOB IS
HHTEPIPETALNHU PE3yIbTaTOB aHANIN3a IPU
pEIICHUH YIIPaBICHUYECKUX 33024

YMerTn:

KOMIUIEKCHO U CUCTEMHO UHTEPIIPETUPOBATH
[IOJIy4EHHBIE PE3YJIbTaThl aHAIU3A EATEIbHOCTU
9KOHOMHYECKHIX CYOBEKTOB BO BCEX
CYILECTBYIOIIMX acleKTax

Bnaners:

HaBBIKAMHU MHTEPIIPETAI[NH PE3yIbTaTOB aHATN3A
Ha OCHOBE CHCTEMATH3alMH, JeTAIN3aNT 1
MO/ICTIMPOBAaHMUS Pa3INIHbIX (haKTOPOB
JIeSITEIIbHOCTH SKOHOMWYECKUX CYyOBEKTOB ISt
pelLIeHusl yIPaBICHYECKUX 3a/1a4

BBICOKUH

3HaTh:

MPpUEMbI HHTCPHIPETALIUN PE3YJIbTATOB aHAJIM3a Ha
OCHOBC NPUMCHCHUSI COBPECMCHHBIX METOL0OB
COHHaHBHO'SKOHOMI/I‘{GCKOﬁ JUArHoCTUuKu U
I/IH(i)OpMaHI/IOHHO-aHaHI/ITI/I‘IeCKI/IX CHUCTEM IJIA
pEeUICHUA YIIPAaBJICHYCCKUX 3a1a4

VYMerTn:

MHTEPIPETUPOBATH MOTYUSHHBIE PE3YIbTATHI
aHaIM3a Ha OCHOBE MPUMEHEHHS COBPEMEHHBIX
METOOB COLAILHO-I)KOHOMUYECKOM
JIUATHOCTHUKH, TIOTYYeHUsI 000OIIEHHbBIX
XapaKTepPUCTHUK, arperupOBaHUs HHQOPMAIHH, ce
00pabOTKHU C MMOMOIIBIO COBPEMEHHOTO
MHCTPYMEHTAPUS U UHTEJUIEKTYaIbHbBIX
WH(POPMAIMOHHO-aHATUTHYCCKUX CHCTEM

Bnanets:

[IpUEMaMHM UHTEPIIPETALUN PE3YIHTATOB
MIPOBEJICHHBIX HCCIIEA0BAHNUN U PACUETOB C
IIOMOIIbI0 COBPEMEHHOI'O HHCTPYMEHTAPUS U
HWHTCJICKTYaJIbHBIX I/IH(i)OpMaHI/IOHHO-
AHAJIUTUYCCKUX CUCTEM JIs1 00BSICHEHHS
10JI30BATENSIM B CUCTEME YIIPABJICHUS
opranuzanuen

OIIK-5.3

IIpumensier
TTPHUHITUITBI

TIOPOTOBBIH

3HaTh:

CYIIHOCTb U COJIEPKaHUE MOHATUN
«H(MOPMAITMOHHBIC TEXHOJIOTHI» U
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KPYHHBIMHA MacCUBaMH YMerh: MIPUMEHSATHh HHPOPMAMOHHBIC TEXHOIOTHHU JIJIS
JTaHHBIX U UX pemnieHns npoQecCHOHATBHBIX 33189
UHTEJJIEKTYalbHbIA Bragers:  HaBBIKAMH IPUMEHEHUS HH()OPMAIOHHBIX
aHaju3 IIpU peLICHUU TEXHOJIOTUH B yIIPaBICHUU
poeCcCHOHABHBIX TIPOJIBUHYTHIN 3HaTh: TTOHSITHSI «0a3bl TAHHBIX» U «MACCUBBI TAHHBIX)
3aja4 YMeTb: CTPYKTYPHUPOBATh JaHHbIE

Bnaners:  HaBbIkamMM pabOThI ¢ HHPOPMAIIMOHHBIMH
cucTteMaMy U 0a3aMu JIaHHBIX

BBICOKHI1 3HaTb: [IPUHLMIIBI MHTEJUIEKTYaIbHOIO aHAJIN3a

YMeTs: QHAIM3UPOBATH JaHHBIC [IPU PELICHUU
npodecCHOHATIbHBIX 3034

Bnagers:  npuHUUMIAMU YIPABIICHUS KPYIHBIMU MACCUBAMHU
JIAaHHBIX U UX UHTEJUIEKTYyaIbHbIM aHAJIU30M IIpU
penieHnr npodeccCHoHANIBHBIX 3a/1a4

3. COAEP) KAHUE OHEHOYHBIX CPEJCTB 10O AUCIHUIIJIMHE
3.1 Buabl 011eHOYHBIX CPECTB

Kox xomnerenium/
No TUTaHUPYEMBIC
KonTtpoaupyemsie pazaeinsl HaumeHnoBanue OLICHOYHOIO CpeCTBA
n/n PE3yIBTaTHI
o0y4eHus

1. CucTeMHBIE 3a0a91 OIIK-2.2, OIIK-2.3, | YcTHBIH onpoc, OTYETHOCTH 110
OIIK-5.3 MPaKTUIeCKON paboTe

2. CraTHCTHYECKHUC 3a0a91 OIIK-2.2, OTIK-2.3, | YCTHBIi 01IpoOC, OTYETHOCTH IO
OIIK-5.3 MPaKTUYIeCKoil paboTte

3. KoruuTtuBHbIE TEXHOIOTUHA OIIK-2.2, OIIK-2.3, | YcTHBIH onpoc, OTYETHOCTH 11O
OIIK-5.3 MPaKTUIEeCKON paboTe

3.2 CoaepskaHHe OLCHOYHBIX CPEICTB

OneHoyHbIE CpeICTBA MPEACTABIECHBl B (OPME MEPEUHsI TEOPETUUYECKHX BOIPOCOB JUISl YCTHOTO
ornpoca, MY 11 mpakTudeckux padot u 3aganuii ans CPC.

JInst o4HO-3a09HOM W 3a04HOU (opMbl 00ydeHus 3amanus npukperusitores B CJO «Moodley.
KomnyectBo CPC MoXkeT ObITh U3MEHEHO B COOTBETCTBHE € pabovel mporpaMMoil TUCIUIITHHBI.

3.2.1 Tembl 1J1s1 KOHCIIEKTHPOBAHUS
Paznea 1. Cucremuble 3a1a4u

Cucremnsbie 3anaun A/l Beenenne B MAJl. Data Mining u aHanuTuyeckre MH(OpMaIOHHbIE
texHosoruu. llenu, 3amaum, matemaTnyeckuii U mnporpaMMmHblidi MHCTpyMeHTapuss MAJI. Ilpuxnannsie
3amaun. MMAJl B 3amauax MareMaTH4EeCKOIO MOJEIHMPOBAHMs CIOXHBIX cucTeM. [Ipumenenne MAJL B
33/71a4ax  MOJEIHMPOBAHUS  CIIOKHBIX JMHAMHYECKMX CHCTEM, BKJIIOYAas TEXHOJOTHMYECKHE U
9KOHOMHYEcKue Tmporeccel [IpobGnema HeompeneneHHOCTH. BepostHocTHBIM aeckpunt. IIpobiaema
HEONPEIEIECHHOCTH, KAaK T[JaBHas 3ajada aHajau3a JaHHbIX B HWHTEpecax 3aJad  yIpaBJICHUS.
BeposiTHOCTHBIE METO/IBI OMIMCAHUS HEONpeieeHHOCTH. /JIek/
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Pasznea 2. CtaTucTuyecKkue MeTOIbI

Cratuctuueckue metoasl A ]

[Ipunuune!l cratucTuueckoro ananu3a naaHHbiXx cpenactBamu MAJl.  Craructuueckue MeETOAbl U
anroputMbl  UAJ[. OcoGenHoctu mnpumeHnenus. OrpaHudeHus. BoccTaHoOBIIeHHE 3aBUCUMOCTEH.
JIuneliHasg perpeccus B 3ajadax aHajau3a JaHHBIX. BOCCTaHOBIIEHHE 3aBUCUMOCTEN U CBA3ECH OJHA U3
OCHOBHBIX 3a71a4 MA/Jl. MeToasl perpecCHOHHOTO aHalIn3a JaHHBIX.

Craructuueckue pemieHus: Metonbl mnpoBepku runore3. CTaTUCTHYECKUE pEIICHUs Kak
TepMmuHanbpHas 3agaya MAJ]. Pemienus Ha OCHOBE METO/a MPOBEPKH TUIOTE3. 3ajaud KiacCU(pUKALIUU.
JuckpumuHaHTHBIM aHanu3 npaHHbIX. Kiaccupukaumonnsie 3amaun MAJ[. Kiaccudpukaums «c
yaurtesnem». AJIropuTMbl JUCKPUMHUHAHTHOTO aHAJIM3a 1aHHbIX.

Pa3zpen 3. KorHUTHBHBIE TEXHOJOTHH

KorautuBasie  texnonorun  MA/I. CoBpeMEHHBIE  TEXHOJIOTHM  MPOTHO3UPOBAHUA.
[IporHo3upoBaHue pa3BUTHUSI CJIOKHBIX MHOIOMEpHBIX IpoueccoB Merogamu HMAJl. Beeaenue B
uckyccrBeHuble Heiiponnsie cetu (MHC). Mopenu wneiiponos. Ilepcentponsl. MartemaTnueckoe
onucanue MHC. Dnements! u npocreitmue moaenu MHC.
DBOJIIOLIMOHHBIE AITOPUTMBI ITPOTHO3a U pacnio3HaBaHus. [I[porao3upoBanue u
PacnoznaBaHne COCTOSIHUS CIIOKHBIX CUCTEM Ha OCHOBE METO/A 3BOJKOLMOHHOTO MOAEITUPOBAHUS.

3.2.2.1lepeyeHb MPUMEPHBIX TEOPETHYECKUX BOMPOCOB /1J1sl NPOBEJAEHNs YCTHOI0 0ONpoca
1. CoBpeMeHHbIe MOJIXO0bI K MOACTUPOBAHUIO: aHATUTHUECKUI U MH(POPMALIMOHHBIH.

2. Dranbl MOAETUPOBAHUS B MHTEIIEKTyaabHOM aHanu3e AaHHbIX (MAJ]). IlpuHiune! ananusa TaHHBIX.
3. Buael JaHHBIX U UX CTPYKTYPUPOBAHHUE.

4. IloaroToBKa JaHHBIX K aHAJIN3Y: U3BJI€UEHUE, (opMaTH3aLusl.

5. Meroauka cOopa TaHHBIX.

6. DTanbl aHanM3a aHHBIX: BEIOOPKA, OUMCTKA, TpaHCHOpMAaLIHs, HHTEPIIPETALINS.

7. Mammnnoe o0yuenue B MAJI: oGyuaromas BeIOOpKa, 00ydeHue ¢ yuuresnaem u oes,

omuOKka oOydeHus, ormunodka o00061enus, 3p ekt nepeodydeHusl.

8. Ilporpammuoe obecnieuenne B MAJ], ananutnueckue miatpopmsl MA ]

9. MeTouKH OLIEHKH KaueCTBa JaHHbIX.

10. Opranusanus MOHUTOPUHIA KAUECTBA IaHHBIX.

11. Ounctka u mpenoO6padboTKa TaHHBIX.

12. @unbTpanus 1aHHBIX

13. BeisiBiIeHEe aHOMaJIbHBIX 3HAYEHHM.

14. CoxpalieHue pa3MepHOCTH JaHHbIX.

15. ITocTaHOBKY 3a/1a4M aCCOLMALMN: OCHOBHBIE KaTETOPUH, ACCOLUATHUBHOE MTPABUJIO,
JIOCTOBEPHOCTH MpaBUJIa.

16. MeToibl mOKMCKa acCCOIMATUBHBIX NMpaBwil: anroputM AlS, anroputm SETM, anroputm

3.2.3.MeToauyecKue peKOMEeHAINU K BHITIOJHEHUI0 MPAKTHYECKUX 3aaHUMH
Pasznea 1. CucreMHbIe 321290
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@y MHMWHOBPHAYKHN POCCHHA

DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 7 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

IIpakTnueckas padora 1
AHaJIM3 NPU3HAKOB M OLlEHKA UX MHPOPMATUBHOCTH

[TpomomxuTenbHOCTH paboThI — 8 yac.
Ileas padoThI: 03HAKOMHTBCS C BO3MOXHOCTSIMH aHaiuTHYecKkoronakera Deductor Academic.

IIporpamma pa6oThbI
1. BbINONHUTH UMIIOPT JIAHHBIX B IpOrpaMMHBIid komiuieke Deductor.
BoImonHuTh 331aHKE 110 NPEeIBAPUTENBHOM MaplualbHOHOOPA0OTKE JaHHBIX.
3. BomonHHTh 337aHue MO MpPEABAPUTENFHONW 00pabOTKE MyTeMyHalIeHUs aHOMAIIMH B
JTAHHBIX.
4. BbINOMHWUTH 33JaHUE IO TPEIBAPUTEIBHON 00PadOTKE MyTEeMCTIIAXHBAHUS JAHHBIX
METOJ/IOM CIIEKTPaJIbHON 00pabOTKH.
BrImonHuTE 331aHKE 110 yAaJeHue IIyMOB Ha dTalenpeBapuTeIbHOM 00padoTKe JaHHBIX.
6. O3HaKOMHTBHCS C BO3MOXKHOCTSIMM aBTOMAaTHMYECKOI'O aHAJIN3aKayecTBa UMIIOPTUPYEMBIX
JTAHHBIX.

no

o

MeTtoanyeckue yKa3aHusi 10 BHINOJTHEHUIO pa0oThI

Wmmopt naHHBIX B MporpaMMHsIid komiuieke DeductorAcademic

VIMIopT TaHHBIX SIBIISETCS OTIPABHOM TOYKOW aHanu3a naHHbix. Mmnopt B Deductor moxxer
OCYILECTBIIAThCS M3 MOMYJISIPHBIX (POPMATOB XpaHEHHUs TaHHBIX, Takux kak Excel, Access, MS SQL,
Oracle, TekcToBsii daiin u mpounx. Kpome TOro, UMeeTcsi yHUBEpCaIbHBIN JOCTYI K JTF0OOMY
UCTOYHUKY JaHHbIX ocpencTBoM ADO ninun ODBC (Tosnbko B koMMepueckoil Bepcuu, B 6ecruiaTHOM
BEPCHH BO3MOXEH UMITOPT U3 *.txt,*.csv u *.ded).

WMIopT AaHHBIX U3 TEKCTOBOTO (aiisia ¢ pa3aeauTe s iMi OCYIIECTBIISETCS IyTEM BbI30Ba MacTepa
umropTa Ha nanenn «Crenapum»(puc. 1.1).

[« Deductor Studio Academic (Hoswit) - [CrapToBas cTpanumual - g
) ®aiin Mpaexa Busy Ws6pawnoe Cepewc Oxmo ?

De-d o 2l Mr B & BN @E-Q

I8 Cuerapras

sl () Ll y

’ &l Cuerapint T Al TEXRONONIN ARASVIA BARNMK

Puc. 1.1. - [laneas cueHapuu
[Tocne 3amycka MacTepa UMIOpTa yKakeMm Tl uMmropta « [ekcToBbIi (aiim» u mepeitaeM K

Hactpoiike ummmopta(puc. 1.2-3). Vkaxkem wuMms (aiima, U3 KOTOPOro HEOOXOAUMO IOJYYHUTh
naHHbIe. B OkHE mpocMoTpa, BEIOpaHHOTO (haiiina MOKHO YBHIETh COJIEpKaHUE JaHHOTO daiina.
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@w MMHOBPHAVYKHN POCCHUHA

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe
OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBku 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 cTp. 8 m3 74 IlepBslii 3x3eMILIAP KOIINS Ne

MacTtep uMnopta

HaszgaHue l OnucaHue
= P afnbl AaHHBIX

TekcToeoi daiin [Direct]
Deductor Data daiin - Mnopt us Deductor Data daiin

< Hazan | Nanee > | i OtmeHa

Puc. 1.2 - Macrep umnopra

Janee nepelieM k HacTpolike nmapameTpoB umnopta (puc. 1.4). Ha s1oif ctpanuiie mactepa
MPEIOCTABIISECTCS BO3MOKHOCTh YKa3aTh, C KAKOM CTPOKHU CJIeIyeT HauaTh UMIIOPT, yKa3aTh TO, UTO
nepBasi CTpOKa ABJSETCS 3aroJOBKOM, BO3MOXKHOCTb JOOABUTh NEPBUYHBIHN KIIOY. YKa3aTk, 4TO
SBJISIETCSI CHMBOJIOM-Pa3/IeTUTEIEM CTOJIOIOB, a TAKXKE YKa3aTh OTPAHUYNTEIb CTPOK, PA3/ICIUTENb
LEeJI0 1 IPOOHON YaCTUBELECTBEHHOIO YHCIIA, pa3Ie/ITeNIb KOMIIOHEHTOB JaThl U ee (hopMar.
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@” MMHOBPHAVYKHN POCCHUHA

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 9 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

WmMnopr Texcrosoro gafna
YkamMTe MMA TEKCTOBOMD Pakina LA MMMopTa

Wraa epaiina “::\U sershadmintDesktophT estData (3.t

K.ogupoeka AMS| [windows) v MNepean cTpoka ABAAETCA SaronoBko

IMpocoTp BbiGpaHHoro dakina HauaTe WMNopT GO CTROKM: 1 j

ApzymMeHn Cunyc AxomMamuu Boaswue wigmel Cpege A
a 0 0.010766982 0,.096101077 —0.0:
.019998667 0.019998667 0,121877199 —0,07
. 039989334 0.039989334 —0.126413455 0,08z
.059964006 0,.059964006 —0,097298964 —0,0z
0,079914694 0,084816585 0,141709041
.099833417 0.099833417 —0.07416128 2
L119712207 0.119712207 0,202327993
.139543115 0.139543115 —0.006298541
.159318207

AlDOoOOoOooooOOD

< Hazan OtmeHa
Puc. 1.3 - Boi6op ¢aiina

Hactpofika ¢opmaros wmnopra us aina
YKaHHT e NApaETpbl MMNORTa We Pafng fﬁ

[~ P OPMET HCHOAHE AaHHEI
(®) C pasaen renai [SHa4eHHA NONei OTAENAINTEA CMIEUMANLHEIMH CUMEOAEML]

() PUKCHPOBAHHDNA WMPKHE! [M0A UMERT 3a0AHHYKD WWPLHY]

 Paspemrenn | [ llpeacraenenue savendi |
OrpaHsuTE L CTPOK Hzom ez =
true false ?
Uenoi W apofiHofi vacTel wicna .
[ Fopmarel
K.ornoHeHToB aate! sl dd MM gy w
K.oMMoHEHT OB BREMEHH . B pereHu bermn hd

< Hazag Ormena
Puc. 1.4 - [TapameTpbl HNMIIOPTa

B nmanHOM ciyyae mapaMeTpsl IO YMOTYaHHUIO HA 3TOM CTpaHUIIEMACTEpa YCTAHOBJICHBI
MPaBUJIHHO, & UMEHHO: HayaTh MMIIOPT C TEPBOI CTPOKH, IIEPBasi CTPOKA SBISIETCS 3aTOJIOBKOM,
pasaenuTeneM MeXAy CTONOIaMHU SBIISIETCS 3HAK TaOYIISINK, pa3eIuTeNeM [eIoi U IpoOHOM
yacTeil sBiseTcs 3ansaTas. [lanee nmepelaeM K HaCTpOWKe CBOMCTB mosiei (puc. 1.5).
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@” MMHOBPHAVYKHN POCCHUHA

DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Ka(benpa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110

OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe

OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 ctp. 10 m3 74 IlepBslii 3x3eMILIAP

KOITUA Ne

MNapameTpw pra ¢ cp ENAMH

YKaHMTE CUMEOT-PASNENMTENE CTONGUOE W APYrHE BCNOMOrETENEHEIE
NapatAETRE HMMOPTS

CHMBOHOM'D&S&EHHTBHEM ABNASTCA

(®) CME0 N TatynAL Mg () Npatien () Touka

(:J Touka ¢ sanaroi I:J 3anATan I:J Jpyroi

[] CuMraTs nocneaosaTenbHbIE: PASAEWT &AM 0aHWM

Bonbwme | CpeoHue Manbie

LUYHEL LYrAE! LYbAEL
a 0 02,010766982 1,096101077 1.035542974
0.020,013333667 1.019335667 0121877139 0.072822839 0.065166442
0.04 0,0355389334 1.039985334 0,126413455 0,082251655 0.053845344
0.0 0,055364 006 1.059964006 1,097298964 0,039127784 0.060971183
0.08 1.073314634 1,084316535 0,141703041 0,032523579
0.11.099233417 0.099833417 -0.07416128  0.02437307 1.062822573

ApryreHT ChHyc AHOMENHH

OrmeHa

Puc. 1.5 - [lapameTpsl pazaenureliei

Ha sTom mare macrepa npenocTaBisieTcss BO3MOKHOCTh HACTPOUTh UMsl, Ha3BaHUE (METKY),
pa3Mep, TN JaHHBIX, BUJ JaHHBIX U Ha3HaueHue (puc 1.6). Hexoropsle cBolicTBa (Hampumep, TUI
JAHHBIX) MOXKHO 3aJaBaTh JUIS BbLIEJICHHOro Habopa cTosOnoB. Buj maHHbBIX ompenenser —
KOHEUHBIN JIM 3TO HA0Op (IUCKpETHBIC) UM OeCKOHEeUHBIH (HenpephiBHEBIE). HasHaueHune cTon0os
oIpeJiesigeT XapakTep HUX HCIOJb30BaHUS B alroputMax oOpabOTKH (IpU HMMIIOPTE MOKHO
OCTaBUTH3HAUYCHHE 110 yMOJ4aHui0). Heobxoaumo yoeauThCs, 9TO B TAHHOM CIIy4ae TUIT JAHHBIX Y
BCE CTOJIOLIOB BBICTABJICH KaK BEIIECTBEHHBIH, TaK Kak B 00Jiee CTapbIX BEPCHUSIX THII ONPeeIscs
0 TIEPBOH CTPOKE, a B JEMO-TIpUMEPE CTOJIOIBI «AprymMeHT», «CHHYC» U «AHOMATUN) UMEIOT B
IEpBOH CTpOKe 3HaueHue «0», 4TO MOIVIO NMPHUBOAUTH K HENPABWIBHOMY OIPENEICHUIO THIIA
JAaHHBIX.

Hmnopr TexcTosoro dadina
Uk.amuTe NapaMeTpkl cTONGUOE

Mra cTonbua coLt
0.0 o MeTka crontua ApryreHT
9.0 Eonkiwme Wyt
4 THN g aHHeE 9.0 BewecTeeHHLIR
9.0 CpagHHe Wyrel
9.0 Mansie wyrs B namHsx = HenpepbisHeii
HazHaverue © Whpopmaurontoe

Puc. 1.6 - ITapameTpsbl cTO10110B

© Kocranaiickuit pumnan ®I'B0Y BO «Henl'Y»
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@” MMHOBPHAVYKHN POCCHUHA

DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Ka(benpa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe

OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 cTp. 11 m3 74

IlepBslii 3x3eMILIAP

KOITUA Ne

Jlanee OCTasoCh TOJIBKO BBIIOJHUTH HMMIIOPT JaHHBIX, HakaB Ha KHONKY «llyck» Ha
cienyoomeM mare macrepa umnopra (puc. 1.7). Ilocie uMmopra JaHHBIX Ha CIEIYIOIIEM Iare
MacTepa HeoOX0IUMO BhIOpaTh Criocod oToOpakeHus AaHHBIX (puc. 1.8). B nanHoM citydae caMbiM

WH(POPMATHUBHBIM SIBIIICTCS MarpaMma, BbIOEpeEM ee.

HmnopT TekcTosoro dalina

3anyck NpoUSCEa MMNOPTE AaHHBIX M3 TEKCTOBOMD Paling

||

HazsaHue npouecca

Ycnewnoe sasepLeHTe

MpoueHT BBNOAHEHIA TEKYWErD

npouecca

BpemaA BLINoAHEHMHA 00:00:00 P Myck | Il Maysa |

M Cron

Otrena

Puc. 1.7 - I’IMHOET ﬁaﬁ.ﬂa

o ot

Brifeprre cnocof oToBpameHka AaHHE

HaseaHue |

Ormucanie

2 Tabamunbie ganibie

| Tasnua

= [ OLAP ananus

=] Déume

AET AAHHBIE B BUAE TatnLb!

I_ CratucTika OTo6pakasT CTATHCTHIECKHE AAHHEIE BEISOPEK
= l7 Fpa®HkH

|7 Duarparama OT0Gpa#AET AAHHEIR B BHAE AMArPamMMel

[ Tuerorpana OTofpakacT AaHHBIE B BHAE MHCTOrPatkbl

[ Auarpatta passe. . [uarpara PAsteileHis ofbekTos 5 NPOCTRAHCTEE
[ Muoromepran ams... OTOGREKSET ASHHEIE B BHLE MHOMOMEPHOR AMArpar sl
[~ HOuarpama cessen OTOGREKAET GEASH MEMLY 3.NEMEHT M HAG0PE AaHHEK

I Ceeastua CEE0EHMA O NaDAMETDAR

[~ Kus MHoromepHoe oTofpaieHe (KpOCC-TatMMLA U KPOCCAMArPatMa)

Orraera

Puc. 1.8 - Cnnoco0 orodpaxenust

Ot ToOro, Kakme cmocoObl oToOpakeHHs OyayT BBIOpAaHBI Ha O3TOM JTame, 3aBHUCAT
MOCNEAYIoNMe Iaru MacTepa. B 1maHHOM ciaydae HEOOXOIWMO HACTPOUTh, KaKWe CTOJIOIBI
TUarpaMMbl - ClienyeT oToOpaxaTh U Kak uMeHHO. Beibepem st otoOpakenus noine «CUHYCy» u

i quarpamMmel «JIuaun» (puc. 1.9).
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MUHOBPHAYKHM POCCHUU
denepabHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTEebHOE YUPEKICHNE BEICIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan
Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1

cTp. 12 m3 74

IlepBslii 3x3eMILIAP

KOITUA Ne

Ha nocnennem mare macrepa HE0OXOAMMO yKa3aThb Ha3BaHME BETKU B JIEPEBE CIICHAPUEB.
Hanumem B none 3arosnoBka okHa «MMmmopt mpumepa A AEMOHCTpalMU HpeaoOpaboTKu
naHHbIX» W HaxkmeM «['otoBo» (puc. 1.10). Ha sTom paborta mactepa MMIIOpTa 3aKaHYHBAETCS.
Tenepb B aepeBe CleHApUEB MOSIBUTCSA HOBBIM y3ell ¢ HEOOXOAMMBIMU JIaHHBIMU. B riiaBHOM OKHe
MIPOrpaMMBbI MPEICTABICHBI BCE BHIOpAaHHBIE OTOOPaXEHHS AHHBIX ATOTrO y3na. B manHoMm cimydae
TONBKO Juarpamma. Ilpumedanume: mis oroOpakeHue auarpamMmbel B 3D-Buzme, HeoOX0auMMO

HaXaTb KHOIIKY

«3-X MEpHBI BUI» B JIEBOM BEpxHEM yriay naHenu «J/luarpamma». A uid NpocMOTpa ApYyrou

HacTpofika cTonbuos AHarpamMMb
HacTpoiika pasnuiHbE: NaPaMETROE CTOAGUOE AWarParMa!

MeTka cTontua

| Tun aaHHbE: | Ueer |

] ApryreHt

[ Anomanin

[] Bonbwwe wyre
[ Cpeanue wyrs!
[1 Mansie wyre

Tun ﬁ MiaHu

9.0 BewecTeeHHEI
9.0 BewecTseHHbIi
9.0 BewecTeseHHEIR
9.0 BewecTeaHHb
9.0 BewecTseHHbIA

poomREDm

9.0 BewecTeeHHEIH

v Moanueu na X | AprymeHt A

[] 3nauerim no

OTrena

Puc. 1.9 - Hacrpoiika cTo/10110B

JMarpaMMbl, HXKaTh Ha 3HAYOK JIynbl «OToOpaxkaTh mois» (puc. 1.11).

© Kocrawnaiickuit ¢pumman O

YenewHoe SaBepuweHue
Boe roToso ana patore!

WA

TentFile

MeTra

WrnopT npukvepa 009 AEMOHCT ALK NPEOBPAGOTEM 08HHELR

OnucaHue

Puc. 1.10 — 3aBepimenue uMnopra

I'bOY BO «Uenl'V»
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DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 ctp. 13 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Deductor
E] Dafn [Opsexa Bug Vsbpannce

-l 8 B

Cepanc Qo

o ? Luwperaa
PR 3= B X B L E-w-A-GBE- 5 @

mECEE o

[ [

0as
02
015 /
o
0ss

0
©0,080,18028 04 05 08 87078 08 110118 13 14 15 18 17 18 18 2208 22 23 24 25 28 27 28 28
Apeyussr

Puc. 1.11 - lnarpamma cunyca

1.1  IlpenBapurtenbHas napuuagbHas 00padoTKa

YacTo ucxoqHble JaHHBIE IS aHAIM3a HE TONATCS, @ KauyeCTBO JaHHBIX BIUSAET HA Ka4eCTBO
pe3yJIbTaToB, IOATOMY BOIPOC MOATOTOBKH AAHHBIX IS MOCIEAYIOIIEro aHaliu3a SIBISIETCS OYEHb
BaXHbIM. OOBIYHO
«CBIpbIe» JlTaHHBIE COJEpKaT B ceOe pa3IuyHbIe IIYMbI, 32 KOTOPHIMH TPYAHO YBUIETH OOIIYIO
KapTHHY, a TaKKe aHOMAJIWU — BIUSHHME CIy4ailHO, JHOO PEeIKO MPOMCXOJMBIIUX COOBITHH.
O4eBHIHO, YTO BIUSHUE 3TUX (AKTOPOB Ha OOIIYI0 MOJENb HEOOXOAMMO MHUHHUMHU3HPOBATh, T.K.
MOJIENIb, YUUTHIBAIOLIAS UX, OJYyUYUTCIHEAIEKBAaTHOM.

[TapumaneHas mnpenobpaboTka CIYXKHUT Ui BOCCTAaHOBJEHHS IPOMYLIEHHBIX JAaHHBIX,
pPENAaKTUPOBAaHUS AHOMAJIbHBIX 3HAYEHMM M CIEKTpalbHOM 0O0paboTKe MJaHHBIX (HampHUMep,
CTIIa)KMBaHMsI TaHHBIX ). IMEHHO 3TOT 1Iar 4acTo IPOBOAUTCS B IIEPBYIO OYEPEIb.

Paccmotpum npumenenne oOpaboOTKH Ha MpUMEpe JaHHBIX U3 ¢ailna

«TestData.txt». OH COIEPKHUT TAOIUITY CO CIECTYIOMUMHU MOISIMHU:

«APTYMEHT» — apryment, «CUHYC» — 3HaueHus cuHyca aprymeHTa (HEKOTOpble 3HA4YEHHUS
nycteie), «KAHOMAJIMW» — cunyc ¢ BeIOpocamu,

«bOJIBIIWE ITYMBbI» — 3HaueHus cunyca ¢ 60IbIINMY IIyMaMH,

«CPEJTHUE LIIYMBI» — 3HaueHus cuHyca co CpeAHUMU IIyMaMH,
«MAJIBIE IIYMBI» — 3HaueHuns cuHyca ¢ MaJIbIMH IIyMaMH. Bce JaHHBIEMOXKHO YBUJETh HA
JrarpaMMe 1ocijie UMIIopTa U3 TEKCTOBOrO (haiia.

Yacto ObIBaeT Tak, YTO B CTOJIOIlE HEKOTOpBIE JaHHbIE OTCYTCTBYIOT B CHJY KaKHX-JIHOO
MIPUYMH (1aHHbIE HE U3BECTHBI, MO0 WX 3a0bUIM BHECTU U T.I.). OOBIYHO M3—3a 3TOr0 MPUILIOCH
0561 yOpaTh U3 00pabOTKU BCE CTPOKH, KOTOPbIE COAEPIKAT MPOMYyIIeHHbIe JaHHble. HO MeXaHu3Mbl
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Deductor Studio mo3BosifoT penuTh 3Ty npodsiemy. OUH U3 [IaroB MapIiraaIbHONH 00pabOTKH Kak
pa3 oOTBeyaeT 3a BOCCTAHOBJICHHWE NPOMYIIEHHBIX 3HaueHud. Ecnu maHHBIE yNOpPsIOYEHbI
(HampuMep, MO BpPEMEHM), TO PEKOMEHIYETCSI B KaueCTBE BOCCTAHOBJICHHUS IPOIYIICHHBIX
3HAYEHUH HCIOJIb30BATh ANMMPOKCUMAIINIO. AJITOPUTM caM MOA0epeT 3HaueHue, KOTOPOE JOJKHO
CTOSITh Ha MeCTe MPOMYLICHHOTO 3HAYEHHUS, OCHOBBIBASCH HA ONM3NEKAmMX MaHHbIX. Ecmm xe
JaHHBIE HE YHOPSAOYEHBI, TO CIIEAYeT HCIIOJIb30BATh PEXUM MaKCHMaJIbHOIO MPaBIONOA00HS,
KOTJla aJrOPUTM IOJICTABIISIET BMECTO MPOMYIICHHBIX IAaHHBIX HauOoJiee BEPOSITHBIC 3HAYCHUS,
OCHOBBIBAsSICh Ha BCel BBIOOPKE.

Jiss 1eMOHCTpaluy BOCTIOJNB3yeMCsl MacTepOM 3allOJHEHHS MNpPOIYCKOB. MMIoOpTHpoBaB
(daiin MOXXHO YBHAETh, YTO B CTOJIOIE
«CHUHYC» conepxarcs mycTsle 3HaueHus. Ha nuarpaMmme Bblllle BUAHO, YTO HEKOTOPBIE 3HAUECHUS
cuHyca mponyieHsl. s mampHeiimelr o6pabOTKM HEOOXOIMMO M3 BOCCTaHOBUTH. Jlisi 3TOTO
cleyeT 3alyCTUTh MacTep 3amoJIHeHHs mpornyckoB. Ha puc.1.12 moka3zaHsl pa3nudyHble BapUAHTHI
CTOJIOLIOB: C MPOMYIICHHBIMU TAHHBIMU; C aHOMaJIUSAMHU (BbIOpocamMu); ¢ OONBIIMMH IIyMamH; CO
CPEIHUMHU IIyMaMH; C MaJbIMU IIyMaMH.

Jnist 3amycka Mactepa HE0OX0AMMO BBIJICIUT HYXKHBIN ClieHapuii 1 Haxatb F7, mubo mpaBsiid
KIMK TI0 HEOOXOJAMMOMY CIIEHAPHIO OTKPOET KOHTEKCTHOE MEHIO, TJleé TaK e MOXKHO BHIOpaTh
Mmactep 006paboTku. [10CKOIbKY JaHHBIE B HCXOTHOM HAOOpE YIOPSIOYEHBI, HAa CIEAYIOMIEM MIare
Mactepa 00pabOTKH MOCTaBUM rajlouKy — «00pabaThiBaTh KaK yropsaoueHHbIi Habopy» (puc. 1.13).

Pucynok 1.12 - Bapuanrtsl cT010110B
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MacTtep o6paGoTkuH

HazeaHue | OrvcaHmHe
= DYHCTKA AAHHBIX

¥ FPuneTpauun

P UAETPAUMA CTROK, TSEAM...
S4ECTED AaHHBI OuEHK.E KAYECTES 0EHHBIX
3anonHeHKe NponyLEHHE. ..
Yk PenakTupoeaHie Britpocos PepakTHpoEaHWE BRISPOCD....
EH [yonukarel U NpoTHEOPEYMA BrimgneH1e quanuKaros 1 ...
CrexTpaneHas ofpatorka 06patoTk.a YNopALOYEHHEL. .
=22 K.oppenAuMoHHEIR aHan4s HeTpaHeHHe HESHAYALLY ..
42 TP aKTOpHBIA SHANMS MaHWKEHWE Pa3MEPHOCTM ...
=] TpaHcdopManMa AaHHBIX

))”9 HacTpokika HaGopa gaHHE!R

'%l CopTHpoEka

] Oara W Bpeta

{E pynnupoeka

8 5 3arena aanHex

MareHEHWE NapaMETROE W...
CopTHPOBK.S AaHHEE:
Mpeobp&S0BaHHA AATE W E...
[ PYNMMPOEKS AaHHEH

J3ameHa gaHHe!: No TadMULE v

< Hazag

| Nanee » | | OrteHa

Pucynok 1.13 - MacTtep 00padoTku

3anoAHEHHE NPONYWEHHBYE LAHHBIR
06w He HAaCTPOREM HAB0Pa AaHHEA

MCnonk=08aTE HHPOPMMALMID Y303 OUEHEH KEYECTES aHHEL
O fpataTeBaTE Kak YnopALoYEHHEA Hatop

I S CHMENEHD LONMYCTHREBIR NPOLEHT NPONYL EHHBIX 43HHEIX 50

| < Hasan || Hanee > | | OTreHa

Puc. 1.14 - Macrep 3ano,iHeHHs MTPOMYCKOB

Jlanee crnemyer BbIOpaTh HEOOXOIMMBIA CTONOEI M METOH 3allOJHEHHS, B JaHHOM CiIydae

HUHTEPIOSIus (puc.
Ha)XaB Ha TYCK, W Jajiee BHIOMPAEeM THI BU3Yyadu3aluu oOpabOTaHHBIX JAHHBIX (KakKk B IpUMEpe
ummopra) (puc. 1.15).. Ilocne BbIMONHEHHs TMpoiiecca OOpaOOTKM HA auUarpaMMe BHUAHO, UTO
MIPOIYCKH B IAHHBIX MCYE3IH, YTO M OBLIO HE0OX0auMo caenats (puc. 1.16).

1.14). [epeiins Ha cTpaHMIly 3amycka mpoiecca 00pabOTKH, BBITIONHSIEM €€,
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3anonHeHUe NpoNYuUEHHBIX LaHHLIN
HacTpolika oTaeneHEx Noaei [YynopagoueHHEIR Hatop AaHHER)

© soryert TN AaHHER | BelwecTEeHHER
¢CMHHC
B AHOMENAW
O Bonbwwe wyrs HazHaverue & Mcnonesyeros
ﬂ CpeaHHe Wwyre!
ﬂ M ankle wyel

Bua aaHHE: | HenpepigHs

BriSop meTona ofpaSoTkM NRONYLWEHHER LaHHEIX:

MHTEpROAMpOESTE

OnMcaHue MeToga
BtecTo Nponyww eHHEX 3HHE: SYIYT ECTAENATECA
ZHAYEHWA, NONYYSHHEIS HHT EPNOAALMER HCHOAHOrD
EPEMEHHOMD PALS [TONBKD 0017 BELLECTESHHER
HEMPEREIEHEX AaHHEA B YNIOPALOYEHHER HaGopax]

¢ Hazaa OTtdeHa
Puc. 1.15 - HaCTﬂOﬁKI/I Macreﬂa 3aMmoJIHEHHU S nﬁon;cxon

Wi Gafin Opanca Bua Mibparmoe Cepauc Owmo 7 [=[=]x
De-@ S on ks BA8e d 280(@ k-0
2 « x| [ Duarpara ?2-9x
FE & 0T TTE X BYEE k- @-FE%E - a6
= [ Cuenapu
(= [E] Texcroswii dain (AU sershAdminkD esktop!
- " 0,95
v
™ y4
08 /
075
07
0ss /4
06
055
£ 0s
&
045
04 4
0,35
03 /4
028
02 4
0,15
o1
005

00,06 0,16 0,26 0,36 0,46 0,56 0,65 0,76 0,85 0,96 1,06 1,16 1,26 1,35 1,46 1,56 1,66 1,76 1,85 1,96 2,06 2,162,26 2,36 2,462,565 2,652,76 2,86

Puc.1.16 - 3ano/iHeHue NPONMYCKOB MEeTOA0M HHTEPIOJISILIUH

1.2 Yaanenue aHoMaJInid Ha dTane Npego0padoTKH JaHHBIX
AHOMAaJIMW BCTPEUAIOTCS B «CBHIPBIX» JTAHHBIX HE pexe IrymMoB. [1o cymiecTBy, oHHM BOOOIIE HE
JOJKHBI OKa3blBaTh HHUKAKOTO BIMSHUA Ha pe3ynbraT. Ecim ke OHM MPHCYTCTBYIOT MIpH
MMOCTPOCHUH MOJICTTH, TO OKAa3bIBAIOT HA Hee BechMa OOJIBIIOE BIUSHUE M HMX IPEIBAPUTEIHLHO
HE0OXOIMMO yCTpaHHUTh. Takke OHU MOPTAT CTATUCTUYECKYIO KapTUHY pacmlpeseneHus nanHbix. K
MPUMEPY, BOT KaK BBINISIAT JaHHBIC C aHOMAJIHSAMH, a TaK)Ke THCTOTpaMMa HX pPacIpeleiICHHS
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0-p01 2000-010 2001-0M0S  2002-M06 2003-M04 2004- — = = = — - —
Data (Tog + Mecaw) 17354 : 5,16455E5 2,32999E7 ; 30857567

Puc. 1.17 -I'mcrorpamma ¢ aHoMaJuAMH

O4eBHIHO, YTO aHOMAJIUHU HE TMO3BOJISIOT ONMPEICNIUTh, KaK XapaKTep CaMUX JaHHBIX, TaK U
CTaTUCTUYECKYyI0 KapTuHy. [locie ycTpaHeHuss aHOMaiuii Te kK€ JaHHBbIE MPEICTABIAIOTCS Kak
MokaszaHo Ha puc. 1.18

__————————
MO0 2000411 2001009 2002-MO7 2003-MOS L —
Hata (Mog + Mecaw) 62523 : 629233 1 5626566 : 1 9293666

Puc. 1.18 - I'ucrorpamma 0e3 anoMaJuii

Crnenyer OTKpBITH MacTep oOpaOOTKHM M BHIOpaTh pelakTHpoBaHHE BbIOpocoB (puc. 1.19).
[TocraButh ranouky - «O6pabaThiBaTh KaK yIOpsA0ueHHBII HAOOp AaHHBIX» (puc. 1.20).
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MacTtep o6pa6oTku

HazeaHue l OnucaHue

=) DYKcTKa AAHHBIX
¥ Punctpauma PuUALTPAUMA CTPOK TaBAMLEBI MO YCAOBUID
@ KauecTso aaHHbIX OueHKa KayecTBa AaHHBIX
A 3an0AHeHWe NPONYCKOB 3anonHeHWE NPoNYLWEHHEIX AaHHBIX

PeaakTupoBaHue Bbi0pocos  PeaakTUpoBaHUe BhIGPOCOE W 3KCTPEMAaNbHEIX SHaYeHMUA

ER Ny6aukarel v npoTUEOpeYMA  BriseneHue ayonuKaTos W NPOTHBOPEYMI
CnexkTpaneHan o6patoTka O6patoTka ynopaaoyeHHe!x AaHHBIX C MCNONB30BaHWeM Py...
£ KoppenauMoHHbIi aHanus YeTpaHeHue He3HaYaW Wy PaKTOpoB
312 9P SKTOPHBIN GHAMS MoHWKEHUE PaSMEPHOCTU BROAHBIX AaHHBIX

= TpaHc®opMauus AaHHLIX
£ Hactpoiika Hafiopa aaHHbl  MSMEHEHUE NAPaMETPOE MCTOYHWKa AaHHBIX
%l CopTupoBka CopTupoBKa AaHHbIX
[&] Dara v epema MNpeotpazoBaHua AaThl W BPEMEHU
{E pynnupoeka pynnupoBKa aaHHBIX
"‘:B 3aMeHa AaHHbIX 3aMeHa AaHHbIX No Tatnuue

< Hazan l Nanee > I l OTtmeHa

Puc. 1.19 - MacTep pelakTHpOBaHHis BbIOPOCOB

PepakTUpoBaHie BLIGPOCOB M 3KCTPEMaNbHbIN SHAYEHH
0SWwme HacTpoikK HaBopa AaHHEX

WecnonezosaTe MHPOPRALWID Y513 OLEHEM KAY2CTES AaHHBER

(8palaThiBaTE Kak YIopALOYEHHEIN HAtop 0aHHER

— Meton anpegeneH|a BbIﬁDDCDB W 3KCTPEMANEHEIY SHAYEHHE

(®) CTaHnapTHOE OTKNOHEHME OT CPEIHErD

1A BpISpOCOE JnA aKCTpeEMansHels SHIYEHME

() MHTEpKESPTHAEHER WMPHHAE

DA exiGpocoE LA skeTpemanshey sHanemin 20 3]

| < Hazan || Hanee > | | OtmeHa |

Puc. 1.20 - HacTpoiiku MacTepa peJakTHPOBaHHUA BbIOPOCOB
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Ha cnenyromem mrare (puc. 1.21) HeoOXoauMoO BbIOpaTh Ha3HAYCHUE
«Hcmonb3yeMoe» TOJILKO JJIsi HEOOXOAUMOIO CTOJIONA JaHHBIX. M BBICTABUTH OOJIBIIYIO CTEICHb
IIoJaBJICHHA, TaK KaK BBI6pOCBI CYIICCTBCHHHBI. I[J'I?I MHO>XCECTBECHHOI'O BBIACIICHUSA CTOH6I_[0B MOXKHO
ucnosp3oBath kiasuiry Shift u Ctrl.

PenakTHpOBaHHE BHGPOCOE H 3KCTPEMANbLHBIX 3HAYEHHA
HacTpofika oTaeneHE: Nonei [UNopAgoYeHHE HAG0P LaHHER]

O 2pryenr THN BaHHER | BewecTeeHHER

© Cine Bua aaHHe | HenpepsiEHsI
o AHOManM

B Bonbwe wyre
O Cpearvie wyre — MeTon 0SpatioTku aKCTREMANEHEX SHAUEHMEA

B b aneie wyrae

HazHaueH1e J HWenonesyemoes

CrnakueaTk..

CreneHe nogaenedun | Bonewan

 MeTog ofpatdoTka BRISpOCOE
Crnamuears..

CreneHs nogaenequn | Bonswan

Puc. 1.21 - HacTpoiiku 0TAeJBbHBIX N0JIeii MacTepa pelaKTHPOBAHNUS BbIOPOCOB

Hanee naxxatp kHOMNKY «Ilycky» u BbIOpaTh JaHHBIE [JIs1 OTOOPAXKEHMS KaK B MPEIBIIYIINX
nyHkTax. [locne BeImonHEHUs mpoiieccaoOdpaboTKU Ha AUarpaMMme BHIHO, YTO BBIOPOCHI UCYE3IIH,
OCTaJIMCh JIUITH HEOOJBIINE BO3MYIIEHHUS, KOTOPHIC JICTKO CIIIAIUTh MPH TOMOIIH CIEKTPAThLHON
obpabotku (puc. 1.22).
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Uit @afin Mpaska Bua MiGpanroe Cepawc Okwo I HEER
D& W8 | @@ BEMm M- B

00,06 0,18 0,26 0,36 0,45 0,55 0,68 0,76 0,86 0,95 1,06 1,16 1,26 1,35 1,46 1,58 1,66 1,76 1,36 1,98 2,06 2,16 2,26 2,38 2,46 2,56 2,66 2,76 2,86

AprywenT

Puc. 1.22 - Inarpamma nocJie yaajieHusi aHOMaJIuii

1.3 CrnaxxuBaHus JaHHBIX METOJOM CIIEKTpaIbHONU 00pabOTKU

CriaxxuBaHue JaHHBIX MPUMEHSETCs JUIs YAAJeHHs IIyMOB U3 MCXOIHOTO Habopa, a Takke
JUISL BBIJICNICHHS TEHCHIIMU, KOTOpas TPYJHO BHIHA B McXxoaHoM Habope. ITnatrdopma Deductor
Studio mpennaraeT HECKONBKO BHAOB CIEKTPAIbHOH 0OOpaOOTKH: CriaKMBaHHWE IAHHBIX MYTEM
YKa3aHUs TOJIOCHI MPOITYCKaHUS, BEIYUTAHUE ITyMa ITyTeM YKa3aHUs CTENCHHW BBIYMTAHUS IIyMa U

BEUBIIET npeoGpa30BaHI/Ie IMMyTEM yYKa3aHUuAd I‘J'IY6I/IHI>I PA3JI0KCHUS U TOPpAAKa BEHBJIETA.

st BeIOOpa crioco0a BelBIET MpeoOpa3oBaHusi OTKPHITH MacTep oOpabOTKU IS ClIEHApUS
«PenakTupoBaHne BBIOPOCOB M IKCTpeMallbHBIX 3HAUYCHWIT». B MacTepe crnemyeT BbIOpaTh MYHKT

«creKTpaibHasoopaboTkay (puc. 1.23)
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Kocranaiickuii ¢puamnan
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MacTtep 06paGoTKH

HasEaHue | OnMcaH9e
= DY4MCTKa AAHHBIX

¥ FuneTpaumn P UAETPEUMA CTPOE TAGMUE! N0 YCAOBMID

n K.a4ecTED daHHE: OueHKa KAYECTES AAHHEX

A 3EN0AHEHWE NPONYCKOE  3an0AHEHME NPONYLLEHHEIN ASHHEIR

Yith PenakTHpoBaHue BeiGpos. .. PenakTHPOBaHHE BIGDOCOE H 3 KCTPEMA. .

El Oydmukarel v npoTHEope... BRISENEHWE QYGNMK STOE 1 NPOTHMEORENME

CrnexTpantHan odpatiotka DopatoTka ynopAaoUYEHHEIR LaHHER C ...

=2# KOppenAUMOHHEIR aHanHE Y CTPaHEHME HESHAYALW MK daKTOpOE

2 P akTOpHLIN SHAMS MoHKKEHWE Pa3tEPHOCTH BXOAHBIR AaH. ..
= TpaHcgopManHA QaHHbBIX

& HacTpoika Hatiopa aanHer MEMeHEHHE NAPaMETDOE CTOMHHES AaH. .

%l CopTHpoBka CopTHpoBK.a AaHHER

[ Oara v epema [NpeotpazoEaHHA aTEl W BREMEHH

{E Mpynnupoeka I PYNAKPOEK & AAHHBIH

# 1 3amena aaHHsx 3ameHa naHHbIR No Tatn9ue

< Hasag, | Hanee » | | OrrerHa

Puc. 1.23 - Macrep 06padoTkn

B macrtepe criekTpanbHON 00pabOTKH HEOOXOIMMO BHIOpATh Ha3HAYCHHE MCIIONB3YEMOe IS
crondna «AHOManuu», W B KauyecTBe METOJa CIIaKUBaHMS JaHHBIX BHIOpaTh BEHBIET
npeobpazoBanue (puc. 1.24).

CnexrpancHana obpatorka
HacTpolika oTdeneHeEs noned

ﬂ' ApryreHT Tun gaHHex | BewecTEEHHEIR
o CuHyc

\/ AHOMA MMM
O Bonbwwe wyrbl  CrnammeaHte gaHHE:x
6 Cpeare wymen () Fypee-npeotpazoeaHie
ﬂ Maikie wyrel MNonoca AponyckaHKMA

HasHaueHHe |¢ Hcnonezyeroe

(®) BelisneT-npeofipasosaHie
[nyGuHa pasnoseHs

MNopagok BefEAETS

 BemuTaHHE wya
() Pypee-npeotpasosaHme
CTeneHe EEMHTAHWA Wyka | banaa

| < Hazan || Hanee > | | OtreHa

Puc. 1.24 - MacTep cnieKTpaJibHOIi 00padoTKH

Jlanee BeIOpaTh BU3yanu3anuio «/{narpammay u cronberr
«Anomanmuny. [Tocne 06pabOTKU MOKHO YOSAWTHCS HA AWArpaMMe BOTCYTCTBHH BHIOPOCOB (pHC.
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1.25).

Qaiin  [Opaeka Bua WsBpanHoe Cepenc Okno I - |8 %
DE-H @ 2@ & @8 4 %80 ei-0
CueHapiK ? - X| LOuarparma 20X
EEIEL IR RS B B - i@ -] s B
= CueHapkd
=[] Mvnopt npuvepa A pemoHCTREUMM Npeas
il 3EMNOAHEHHE NPOMYWEHHELX A3HHERCHH
=ik PenakTiposane BEIGpOCOE M 3KCTREME
B =] Crextpansas ofpatiorka [PunsTpa

AHOraan

00,06 0,16 0,26 0,36 0,46 0,56 0,65 0,76 0,85 0,95 1,06 1,16 1,26 1,35 145 1,56 165 1,76 1,36 1,95 2,06 2,16 226 2,36 2,45 2,56 266 2 76 2,86
AprymenTt

Puc. 1.25 - JlInarpamMma nocJie npuMeHeHHUs! CIIeKTPaJbLHON 00padoTKkn
1.4 VYnpanenue uryMoB Ha 3Tare MpeIBapUTENbHON 00pabOTKeJaHHBIX

[IIymbl B AaHHBIX HE TOJBKO CKPBIBAIOT OOIIYI0 TEHACHIIMIO, HO U TPOSBISIOT cedsl mpu
MOCTPOSHUH MOJEH MPOrHo3a. M3-3a HUX MOJIENIb MOXKET MOJIYYUTHCS € MIOXUMU 00001IaroIuMI
KauyeCcTBaMH.

B npumepe mo maprnmansHOW 00paboTKe ecTh 3 cTONONa ¢ IIyMaMH:

«bOJIBIIUE HIYMBbI», « CPEJHUE HIYMbI», n «MAJIBIE LTYMBbI» -

COOTBETCTBEHHO CHHYC C OOJBIINMH, CPEAHIUMH U MAJIBIMU IIyMaMH. SICHO, 4TO Ui JalbHEHIIeH
paboThl C JaHHBIMH OTH IIyMbl HEOOXOAMMO ycTpaHUTh. CHeKkTpalibHas o0paboTKa IMO3BOJISIET
clenaTh 3TO C TOMOIIBIO YKa3aHHs JUIS 3TUX IOJIeW B KauecTBE TuIa oOpaboTku «BwluuTanme
mrymay. Hactpoiiku o6manaroT onpeneneHHol rhOKocThio. Tak, cymecTByeT Oosbiias, Cpeass u
MaJasi CTeNeHb BEIUMTAHUS IIyMa. AHAJTUTHK MOXKET MOJ00paTh CTENEHb, YCTPAUBAIOIIYIO €TO0.

B macrepe cniekrpanbHoit 00paboTku (puc. 1.26) mo ouepeau BoiOpath nonst «bOJIBIIIME
IYMBbI», « CPEAHUE HIYMBbI» u

«MAIJIBIE IIYMbI», 3amate Tun o0paboTku «BblunTaHue IIyma» W yKas3aTh CTENEHb
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MOJIaBIICHUST — «OOJIbIIAs», «CPEIHSS» U «Majas COOTBETCTBEHHO. B HEKOTOPBIX CITydasx HEIUIOXHE
pe3yNbTaThl yAAJCHHS IIYMOB JacT BeWBIeT mpeoOpa3zoBaHue. [IOBBICHTH KayecTBO CrIaKHBAHUS
IIYMOB TaKUM CIIOCOOOM MOKHO, ITyT€M M0A00pa yIOBIETBOPUTEILHBIX MapaMeTpoB 00paboTKu (puc.
1.27).

CnexrpansHana ofpatoTka
HacTpoika otaensHex: nonei

© spryer TN AaHHE | B ew ecTEEHHEI
° CuHyc

O fhoranin
¢ Bonbwme wyrel  CriasmeaHye aaHHeI

q’ CpenHue wymer () Pypee-npeotpasosaHue

HazHaueHue / Henoneayemoe

¢ I ankele wyre Monoca nponyckaHua

() BeligneT-npeatipasosaHie
["nuytiHa pasnomeHua

[opAgok BelEneTa

 BeluMTaHME WyMa
(®) Pypee-npeotpasoBaHue
CTeneHE BLINHT aHHA WYta

Puc. 1.26 - HacTpolikn MacTepa crieKTpajabHOi 00padoTKu

©aiin [paska Bun Usbparmoe Ceponc QOwwo 2 [BER
FIEET I @|ld/mEMm@:r-0
Cueriopt 2 | Busrpans 2. 0x|
FEEer vrex  SULE-k-[@ BB 8@
= [ Cuerapin
= (E] Texcropbii daiin [C:4sers\dmin'Desktop
=B Kaneorso aaros [Apruvent. Curc, A
i danoamenie nparwer o AaroHT
KTpanbhan ofpatorka (Fusetpa l
enaKTHpOBEME BEIGRO0B HAKCTPEM:
KTpasthan ofipatora (Puattpa

00,050,16 0,26 0,36 0,46 0,56 0,66 0,76 0,86 0,96 1,06 1,16 1,26 1,36 1,46 1,56 1,66 1,76 1,86 1,96 2,06 2,16:2,26 2,36 2,46 2,562,665 2,76 2,6
Apryment

Puc 1.27 - inarpamma nocJjie npuMeHeHHs CIEKTPAJIbLHONH 00padoTKu
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OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT
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15 BOSMO)KHOCTI/I ABTOMATHYCCKOI'0O aHajJin3a KadcCTBa I/IMHOpTI/IpyeMBIX JAHHBIX B
Deductor Academic

B mactepe 00pabOTKH BHIOpATh MYHKT «KauecTBO MaHHBIX»(puc. 1.28).

DueHka KaYecTEa AAHHBIK
OnpeaeneHe NPONYWEHHE! GaHHE, BHIGPOCOE H 3 KCTPEMANEHEN
SHAYEHME

OdpafarkiEaTt kat YnopALoYeHHEIR Hatop

M akCHMANEHE AONYETHMEI NPOWLEHT NPOMYCKOE

r METU.U. ONPELENEHKA BblﬁDDCDB W IKCTREMANEHBIR SHAYEHWA

(®) CTaMQapTHOE OTKACHESHME OT CPEdHErD

Brifpock! 30 j AKCTPEMANEHEIE SHAYEHHA

() MHTEpKBARTUALHES WHPMHA

EriGpoce! 15 j AKCTPEMANEHEIE SHEYEHHA

Puc. 1.28 - MacTtep kadyecTBa JaHHBIX

[Tocne ananmu3a MacTep MAaeT pEKOMEHIAIMM K o00paboOTKe MaHHBIX W BO3MOXKHOCTh
aBToMaTuyeckoro wucrpasienus (puc. 1.29). Crnenyer OTMETUTh, 4YTO AaBTOMAaTHYECKHUE
HCTIpaBIICHUE TAJIEKO HE BCET/a JIaeT skenaeMble pe3ynbTarsl (puc. 1.30).

B 2oin [peexa Bus Msbparssce Cepeuc Owse ] NEIR
D&-d @ SN R IR

7enx

[l Cueriapias 7 v x|lo
FH H®P | TERX LA RECR- Tk : R
Mporyers (- Ere—
Crontes | Tungawas Bt s Konmo | Kewerso |y
Koneo Dedcrove Komea | Decrove Koneo Oedcroue | S
Aprgwerr  89Beuect.. = Herpep. 10000 RN
e Coane 880euecr.. = Herpep.. 2 Mmeprapoe, 6 Crnames 043  flpsactipe...
= i Peassrmcesnis saipocos PR v 3 e 80 Bewecr. = Herpep. 5 Crames 03120 Mpenofipe.
5] Crexrpansien oépatorna (Punsrpaa] 4 Gonuwe.. %.Bewecr.. — Heroe.. 5 Crnamear 03408 Mpsaodpa...
[ Crerpanesan odpataria [ Pumroamns] 5 | Cpwwmw. 8.9Bowecr. — Herpep. 7 | Crammar 03076 | Mpeaospa.
03206 | Mpeaeipe.

B Mameus. 98Bsuecr. = Herpep, 6 Crnmmmer

Puc. 1.29 - PesyabTaThl MacTepa KayecTBa /10 00paboTKM JaHHbBIX
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MHMWHOBPHAYKHN POCCHHA

DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1

cTp. 25 3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Deductor Studio Academic (Hoewli) - [KauecTso AaHHbIX (AprymeHT, CuHyc, AHomannw, Bonblue wymel, Cpearune wymel, Mansie wymbi)]

ER oaitn Dpasks Bua UsBparvoe Cepemc Okwo 2 o=

Kaue

Rartibir (Apryver, Canyc, Ao
CrekTpanstan ofpatoTka [FunsTpaus)

= B Kanecren aanHen [ApruvieHT, CHHYC, Aamiamn, |
S i 3aNGAHEHHE MPOMYEHHER: AaHHb{Cutye) =

9.0 Bewecr.
9.0 Bewecr.
9.0 Beweer.

Aprywert
CrHyc
Aviomani

— Henpep.
= Henpep.
— Herpep.

Ebifpocos
CrexrpantHan ofpataTia [Punstpauus)

Boneuwe . 8.0 Bewect.. | — Henpep

Cpeawte w.. 8.0 Bewecr... | = Herpep.

Konso DeicTene

Fonso | [ehcTene LeicTene

CrexTpanbHas o6patiaria (PusTpaus)

7
2
3
E
5
]

Mankie wy.

9.0 Bewecr.

= Herpep...

DE-R| 8] B4 ERE 4 BED @K-Q
Cuswapin 2 + | [ Dusnea vavecrss aarven 7 v8X
FE AeD[TERX ab~ |l - - G 6@ -
= i8] Cusmpun Mponycrs Beipoce! IkcTpemansHEr
= (2] Tercropsin daitn [C:AUsersadmin'Deskiop\ TestDat, K Cronfiey | Tunpavmes | Bu ganren Cemem Kauoosn | pogoue

YHUKANBHER | 8RS

1.0000
10,8969
09120
09408
0.3076
10,9206

Mpuronen
MpurogeH
Mpurogen
Mpuronen
Mpuronen
MpuroasH

Puc. 1.30 - BoiBoa MacTepa nmocjie Bcex BHeCEHHbIX HAMH M3MeHeH Ui

«['psi3HBIC JaHHBIE» MPEACTABIAIOT CO0OM OueHb OomblIyl0 TpodieMy. DaKTUYECKH OHH
MOTYT CBECTH Ha HET BCE YCHJIHS T10 aHAJIU3YIaHHBIX. [IprueM, pedb UAET HE O pa30BOM OIepaIuu,
a 0 TIOCTOSTHHOM paboTe B 3TOM HallpaBieHUU. YUCTO HE TaMm, TJie HE COPIT, a TaMm, I/ie yOUparoT.

OrnucanHble BBIIIE BapHAHTHI pPEIIeHUs MpoOJieM HEe eIUHCTBEHHbIE. ECTh elie A0CTaTo4HO
MHOTO METOJIOB O0paOOTKH, HayMHas OT OKCIEPTHBIX CHUCTEM M 3aKaHYMBasg HEHPOCETSIMHU.
['maBHOE, CyMETHIpaMOTHO UMM BOCTIONIb30BaThCs. O05S3aTeNIbHO HY)KHO YUUTHIBATH TO, YTOMETOIbI
OUYHCTKU CUJIBHO TMPUBS3aHBI K MpeAMeTHOM oOmactu. OT chepbl NeATENbHOCTH OpPraHHU3alNHd U
Ha3HAYCHHS XPaHWIMIIA JAaHHBIX 3aBUCUT MPAKTUYECKU Bce. To, UTO /ISl OJHUX SIBIISIETCS IIIyMOM
JUIS APYTUX O4eHb leHHas uHdopmanus. Ecnu y Hac Oyner anpuopHas uHpOpMAaIHs o 3aaade, TO
KaueCTBO OUYMUCTKH JAHHBIX MOKHO YBEJIMYUTH HA MOPSIKH.

1.6 3agaHue Ha CaMOCTOSATEBHYIO PAdOTyY

CrenepupoBaTh COOCTBEHHBIM Ha0Op JMJAaHHBIX NIPOBECTH €ro aHajiu3 M BBINOJIHUTH
npenoOpaboTKy NaHHBIX. [laHHBIE CreHepHpPOBaTh B 3JIEKTPOHHOI Tabmuie ¢ nmomorpio MS Excel
C HWCTmoJib30BaHWEM (OpMYyST W aBTO3amojdHEeHUH. ['0TOBBIA (hailm HEOOXOAMMO COXpPaHUTh B
dopmare «*.csvy (MS-DOS) u mpu mmmopre B Deductor, BeiOpaTh B KadecTBe pa3IelUTENs
«Touka ¢ 3araTomn».

Conepxanue oTuéra

1. Onmucanne npexmernoii o6mactu

2. amymnénnsie qanabe (90-100 BeKTOpOB pa3MepHOCTHIO HeMeHee 4)
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3. CxoppeKTHpOBaHHbIE JaHHBIE
4. Kparkuii mopsiiok 06paboTKi

5. BriBoab1
KonTtposbHbIe BOIPOCHI

Jlnst gero cnyxut nporpamma Deductor Academic?
3adeM HyXHa MpeaodopadoTKa JTaHHBIX ?
Uro Takoe napuuaibHas npeaoopadorka?

Yro Takoe BeiBIieT?

O kwpE=

Kakue nannble MOKHO HUMIIOPTUPOBATH B IpOrpammy?
bubnuorpaduueckuii cnucok

1. Odunmaneherii caiir Deductor Academic Studio [DnekTponHsliipecypc] Pexxum
noctyna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoJCTBO aHAIMTHKA.

3. Bcerpoennas cipaBka IpUIIOKEHHUS.

Pasznea 2. CtatucTuyecKkue MeTOIbI

IIpakTuyeckas padora 2
BbasoBble METOAbI HHTC/UIEKTYAJILHOI'0 aHAJIU3a JaHHBIX

ITpo1o/KUTENBHOCTE paboThl — 8 Yac.
Ieab padoThI: 03HAKOMHUTHCS C BO3MOYKHOCTSMH KJITaCCH(DUKAIIMKA JAHHBIX C MOMOIIBIO
a"anutuueckoro nakera Deductor Academic.

IIporpamma pa6éorsl
1. Bomonuuts KJIacCU(DUKAIUIO TaHHBIX C UCIIOJIb30BaHUEMAJITOpUTMA J-mean.
2.  BbIIONHATH KJIacCH(UKAIUIO TAaHHBIX C UCIOJIb30BaHUEMAITopuT™Ma K-mean.

3.  BbINONHATH KIACCH(HKALMIO JAHHBIX C HCIIONTb30BAHUEMHEHPOHHOMN CETH.
MeTtoanyeckue yKa3aHusi 0 BbINOJTHEHUIO pa0oThI

3anaua pa30MeHuss MHOXKECTBA O0OBEKTOB MJIM HAOJIIOJCHUI Ha alpUOPHO 3a/laHHbIE TPYIIIIbI,
Ha3bIBACMBIC KJIaCCaMH, BHYTPU Ka)KI[OI\/’I M3 KOTOPBIX OHHW MPCAIOJararOTCsA IMOXOXHUMHU APYyr Ha
Jpyra, UMEIOLUMHI IPUMEPHO OJMHAKOBBIE CBOMCTBA U IpU3HaKu. [Ipu 3ToM pemieHue nomayyaercs
Ha OCHOBE aHaJIM3a 3HaYeHUI aTpruOyTOB (IPU3HAKOB).

Knaccudukanus sBnsercs oxHol M3 BakHeWmmx 3amad Data Mining. Ona npumeHnsieTcs B
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Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 27 u3 74 IlepBslii 3x3eMILIAP KOITUA Ne

MapKETUHI€ NPU OLIEHKE KPEIAUTOCIOCOOHOCTH 3aEMILUKOB, OIPEIEICHUH JIOSUIBHOCTH KIMEHTOB,
pacro3HaBaHMM 00pa30B, MEIUMLUHCKON IUArHOCTUKE M MHOTUX APYruX MpuioxkeHusx. Eciu
AHAIUTUKY W3BECTHBl CBOWCTBA OOBEKTOB KaXKIOro Kjacca, TO KOIJa HOBOE HAOIIOICHUE
OTHOCHUTCSI K ONPEICIICHHOMY KJIacCy, JaHHbIE CBOMCTBA aBTOMAaTUYECKH PAaCIpPOCTPAHSAIOTCA U Ha
HETO.

Ecnu umcno kiaaccoB OrpaHMYEHO JBYMs, TO MMEET MeCTO OMHapHas Kiaccudukauums, K
KOTOpOI MOryT OBITH CBEJIEHBl MHOTHE Ooiiee cioXxHbIe3agaunu. Hanpumep, BMeCTo onpeaeneHus
TaKMX CTEIIEHEH KPEAUTHOIO pUcKa, Kak «Bpicokuit», «Cpemumit» win «Huskuii», MOKHO
HCII0JIb30BaTh BCero JBe - «Boiaath» unn «OTKa3zathy.

Just xnaccudukanmu B Data Mining wucmonbs3yercss MHOKECTBO pas3iIMYHBIX MOJEIEH:
HEHPOHHBIE CETH, JICPEBbS PEIICHHIA, MAIIIMHBI OIIOPHBIX BEKTOPOB, MeTO K-Ommkaimux cocenei,
QJITOPUTMBI TOKPBITUSH JIP., IPU IOCTPOEHUH KOTOPBIX MPUMEHSIETCS 00yYeHHE C yUUTEIeM, KOraa
BBIXOJHAs IepeMeHHas (MeTKa Kiacca) 3afjaHa I Kaxjaoro HaOmoaeHus. DopmanbHO
KJaccu(uKanus MPOU3BOAUTCS Ha OCHOBE pa30MEHusi MPOCTPAaHCTBAa MPU3HAKOB Ha o0jacTu, B
npenenax KaKIOW M3 KOTOPBIX MHOTOMEPHBIE BEKTOPBI PacCMaTpHUBAIOTCS KaK HIACHTUYHBIE.
WupiMu  cioBaMu, eciu  OOBEKT Iomaja B 00JacTb IPOCTPAHCTBA, ACCOLUHMPOBAHHYIO C
OIIpEAEICHHBIM KJIACCOM, OH K HEMY U OTHOCHUTCSL.

Paccmotpum knaccuduxanuio nanseix Ha npumepe Mpucos @uiuepa. Mpucel @uiepa - 31o
Ha0op AAHHBIX JUIS 33Jauu KilaccupUKaluy, Ha npuMepe kotoporo Ponansn dumep B 1936 rony
IIPOAEMOHCTPUPOBAT PabOTy pa3pabOTAHHOTO MM METOAA AUCKPUMUHAHTHOIO aHalIu3a. OTOT
Ha0Op JaHHBIX CTall yXe KJIACCUYECKHUM, M YacTO UCIONb3YyeTCs B JUTepaType Ul WIUTIOCTPALUU
paboTHl pa3IMYHBIX CTATHCTHYECKUX anroputMmoB. Mpucel @umepa cocTosT w3 maHHBIX 0 150
aK3eMIUIIpax upuca, mo 50 sxk3eMIusipoB u3 Tpéx BuaoB - Upuc merunuctsiit (Irissetosa), Upuc
suprunckuit (Iris virginica) u Upuc pasnousernsiit (Iris versicolor). [ns kaxmoro sk3emiuispa
U3MEPSUTUCH YEThIPEXapaKTePUCTUKH (B CAHTUMETpAX):

— nanwHa yamenuctuka (anr. sepal length);
— mupuHa JarrenucTuka (anri. sepal width);
— nnuHa nenectka (anri. petal length);

— mupuHa jenectka (anri. petal width).

Ha ocHoBanum sTOro Habopa HaHHBIX TpPeOYyETCS MOCTPOUTH MPABUIIO KiaccuUKaImm,
ONpEACISIONIee BHUJ PpAaCTEHUS 10 JaHHBIM M3MEPEHUH. OTO 3ajJaya MHOTOKJIACCOBOMU
KiaccuUKalny, TaK Kak UMEeTCs TPU KJlacca - TpU BHJIa UpHUCa.

2.1 Kunaccudukanus 1aHHBIX C UCTIOIB30BAHUEM AITOPUTMA
«g-meany

Umnoptupyem B mnporpammy JaHHble u3 ¢aina «MpuceLtxty. Jlng Havana mnompoOyem
MPOBECTH KJIACCU(MKALIMIO HMPHCOB, BCTPOEHHBIM METOAOM KiacTepusanuu g-mean (puc. 2.1).
WNuTepecHo TO, uTo 00y4yeHHe OyAeT MPOXOIUTh 0e3 ydyuTens, T.€. BBIXOJHbIE JaHHbIE HE OynyT
yKa3aHbl.
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CDC)IepaHLHOC TOCyAapCTBEHHOC 6IOI[)K6THOG 06pa30BaTeJ'IBHOC YUPpEKACHUEC BBICHICTO 06pa30BaHI/I$I

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Kad)e,upa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110

OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe

OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 cTp. 28 m3 74 IlepBslii 3x3eMILIAP

KOITUA Ne

Qaitn  Mpaexa Bug MsGpannoe Cepenc Okno 7

DE-J & =2 . B8 4 2am @y @

&0 Cuerapin ? v X| ‘ Tafniua

FE e8P TERX BER-AT| 0 10 [ E-

= B8 Cuenapum

JnuHa vawenueTika | MHDHHB HALWEAHCTHES | NnvHa nenectra | L”HDHHE NENECTEA Knacc

Hpmesl

0.2 Iris-zetosa
0.2 Iris-getosa
0.2 Iris-getosa
0.2 Iris-getosa
0.2 Iris-getosa
0.4 lris-zetosa
0.3 Iris-getosa
0.2 Iris-getosa
0.2 Iris-getosa

Puc. 2.1 - UMmnopTupoBaHHbIE TaHHbIE

Bonee Toro, He OyayT Aaxe yKa3aHO KOJMYECTBO KIACTEPOB, HA KOTOPOE HEOOXOIMMO
pa3fenuTh JaHHYI BBIOOPKY, MpoBeprM 3((HEKTUBHOCTH BCTPOCHHOM CHCTEMBI KJIacTEpHU3allUy,

JUIS1 3TOTO HE0OXOAMMO BHIOpaTh B MacTepe 00pabOTOK MYHKT Kiactepusaimsi(puc. 2.2).

MacTep oGpaGoTkH

= Data Mining

W Nepeso peweHMi [MocTpoEHWE QEPEES PEWEHMA SArOpUTHONM ...

HazgaHue I OnmcaHue I
.n.

CaranamHr P OpMHPOEAHHA PEMPESEHT STHEHDMD MOAMHO. .
B PastueHie Ha MHO... PastveHie Ha OEYNSIWEE M TECTOBDE MHOKE. .
#f CronbsAwes okHo T paHS®OPMALMA LaHHEI CEONESALMM DEHOM
eZ. KoHesHbie knacckl  TOHMKEHME PASHOOBPAZMA YHMKANEHEIN SHaY...

ooo AETOROpRENALMS Pacyer BeIGopoyHON SETOKOPPENALMK CTONOLDE
é ACCOUMATHEHEIE Np... [MOMCK ACCOUMATHEHE SAEMCHMOCTER
% .apTa KoxoHeHa Cardo0praHKzyolw aacd KapTa KoxoHeHa

TERHZaUKHA CTERHIALHA ANropi-T kMok k-me

_,.'i& EM knacTepuzauma  KnacTepusauma anropurior Expectation-bax...

K.nacTepusauWa Tp... KNacTepu3anMA TRaHIaKLME anropHTror CL...
] NuHeliHan perpeccua MNocTposHWE NMHERHDN MOgENY
:H- NMorvctiyeckan per... [MocTpoeHME GHHAPHOM NOMMCTHYECKON MOLEM

W

¢ Hazan,

Puc. 2.2 - Macrep kiactepu3anuu

Danee > | | OTrEHa

Ha cnenyromem mare (puc. 2.3) co crombma «Kimacc» ybepeM Ha3Hau€HUE BBIXOIHOE H
MOCTaBUM HH(OPMALIMOHHOE, TeIEPh 00yUYeHHE OYAeT MPOUCXOTUT O€3 yIUTES.
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\w MMHOBPHAVYKHN POCCHUHA
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus

e

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan
Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe
OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 cTp. 29 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Hacrpofika HasHaueHWR cTonbnoe
JanaliTe HAZHAYEHWA WCKOAHER CTONAULOE AaHHbIR

".| T Ha YaLeMCTHES Mr4a cTonbua | COLS
".| LUprHa HawenMcTuE:

'ﬁ HuHa nenecTra
'ﬁ WwupkHa nenecTka HazHauerme |® MHPOpMaLMOHHDE

Tun oaHHER: | CTpoKoERI

B K.nacc Bua naHHE:R | DuckpeTHEIR

— YHUKanEHeIE ZHAYEHMA
K.01-B0 YHHKANEHER SHAYEHLEA 3

Iniz-zetoza
I rig-wergicolor
Iriz-wirginica

HacTpolika HopranusauMH. .

< Hazan || DNanee » | | OTraeHa

Puc. 2.3 - Hactpoiika MmacTepa KjacTepu3anuu

Jlayiee cienyeTr HACTPOUTH MapaMeTphl OOyUeHUs, B TAHHOM KOHKPETHOM CJIydae, apaMeTphl
[0 YMOJYAHHUIO OTIHUYHO MOIXOAAT (puc. 2.4).

PaszfiueHue WcxonHoro Habopa AaHHBIX Ha NOAMHOXECTEa

HacTpoime pastiHeHHe MCAOOHOMD MHOKECTES LaHHEIX Ha OGY4SI0W EE 1
TECTOBOS MHONECTES

Cnocof pasiensHue WCKOAHOMD MHOMECTES LaHHEIR CiyualiHo

Cranfiel 408 pasiensHiA HoXoaHOra MHOHECTES

Pazrep
B npouetTas | B cTpokax
0 ayyamowes 95,00 142 | Mo sozpacTaHMo
TecTosoe 5,00 8 | MNo sospacTatqn
WTOro: 100,00 150

MHo#ecTED INopAGoK COPTHROBKM

KonuuecTeD cTpOK [Boero) 150

| < Hazag ” Nanee » | | OrmenHa |

Puc. 2.4 - Hacrpoiika napamMeTpoB 00y4eHust
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@” MMHOBPHAVYKHN POCCHUHA

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 ctp. 30 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Ha cnenyromem mare mMacrepa He0OXOAMMO BBIOpaTh alropuTM Kiactepusauuu. Ha u tak
3apaHee M3BECTHO, 4YTO KOJMYECTBO KJIACTEPOB JOJDKHO PaBHATHCA <«3», HO MPOTECTHPYEM
BO3MOKHOCTH HPOTPaMMBI M IPEAOCTABUM €1 CaMOil BBIOpaTh KOJIMYECTBO KIAcTEPOB. JTO TaK HKe

OyZIeT MOJIe3HO, €ClIM He U3BECTHO Ha KaKoe KOJIMYECTBO TPYIII CcleAyeT pa3OuBaTh BHIOOPKY (pHC.
2.5).

Hacrpofika napaMeTpoe KAacTepHsauuy
Yk amHTe NapaMeTpl KNSCTEPHSALMH

(®) ABTOMAaTHYECKH ONPEAENHTL KOAHYECTBO KAacTepos [g-means)

YpoBEHE SHAYMMOCTH, & 01 W

Yer GoNbWe YPOEEHE SHAYMMOCTH, TEM GOALLUE KNACTEQOE GYleT
CMEHEPHPOEEHD NPH KNSCTEPHIAL MK,

() PUKCHPOBAHHOE KOAWYECTED KnacTepos (k-means)

KomM4ecTBo KSCTEpoE 7 j

K a#nan cTpouka MoRooHOro HA00PE 0aHHE GYLET OTHECEHS K
OOHOMY W3 KNACTEPOE, KOMMYECTED KOTOPEN: ONPElEnASTCA BhilUE.

Puc. 2.5 - Bpi6op aaropurma KjiaacTepusanuu

Crnenyromuil mar macrepa npejajaraeT 3almyCcTHTh IMpolecc o0ydeHHs U HaOaroAaTh B Ipolecce
0o0y4YeHHs BEJWYHMHY OINMOKH, a Tak)Ke MPOIEHT paclo3HaHHBIX mpumepos. [lapamerp «Yactora
OOHOBJICHHS» OTBEYaeT 3a TO, 4Yepe3 KaKoe KOJMYECTBO 3IM0X OOy4YeHHsI BBIBOJUTCS JlaHHAs
uHdopmarms (puc. 2.6).

K.nacrepusaumna Hafiopa paHibix
3anyck NPOLECta KNACTEpHEaLMM

Ofyyatowes MHoKeCcTED | TecToEDE MHOKECTED

B [¥] MakcuransHan owdbka 4.92E-01 = [v] MakcumaneHan owntka
=] [+ Cpearan owwutka 1,92 [ [+] Cpeanaa owmtka
PacnoszHaHo (%] 0352 PacnosHaHn ()

HazBaHWE TEKYWEMD NPOUECEa

O&yyeHue sapepweHD

MPOULEHT BLINONHEHKA TEKYWEND NPOLECTE 06YMEHHA

Bpetaa o6y4eHuA 00:00:00 Il Nayza

< Hazan Hanee »

Puc. 2.6 - Odyuenue cetu
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MMHOBPHAVYKHN POCCHUHA

CDC)lepaJILHOC TOCyAapCTBEHHOC GIOI[)KCTHOC 06pa30BaTeJ'II>HOC YUPpEKACHUEC BBICHICTO 06paBOBaHI/I$I

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan
Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe

OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1

ctp. 31 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

[Tocne oOyuyeHust cetu, B KayecTBE BH3YyaJM3aTOpOB BblOepeM: «CBSI3H KJIACTEPOBY;

KJIacTepoBy; «Matpuily cpaBHeHHs»; «UTo-ecnum(puc. 2.7).

Onpenenedye cnocoboe oToGpaxeHHn
Brigeprre cnocod oToGpaeHUA LaHHEH

HazeaHue | OnucaHue
= [+ Data Mining

AEHAY KNACTERSIA

[¢ Yroecu AHAMMES NOCTPOEHHON MOAENW MO NPUHLMAY YTO-EC AW

[# Marpuua cpasHeHis M aTpMLE NONAPHOMC CRABHEHUA OEBEKT O

[¥ Npoguad knacTepos WocnsaoBaHUe Npodunel KnacTepos
2 TabauuHoie panHbe

I_ Ofyyatowmi Hatop  J6yyakes W TECTOBDE MHOKECTES

[T Tatnuua OTofpaxasT LaHHBIE B BULE TAGAHUE

I_ CTaTHCTHRA OTofpakasT cTATHUCTHYIECKME 1aHHBIE BRIGODKM
= I_ Ipapueu

[T Ouarparama OrofpaiasT GaHHBIE B BHMGE AHarpamMMEl

[~ Muctorparma OTodpaasT LaHHEIE B BHLE MMCTOMParMMEl

I Muarmarass naskas Nuarnaeaess naccaciioun afeorrne & AnacroaucTos

< Hazan ” Hanee » | | OTrena

Puc. 2.7 - Buzyaau3zauus JaHHBIX

«[Ipodunu

Kax BugHO u3 puc. 2.8 mpuiiokeHHe BEpHO IMEpeNeInyio KOJIWYECTBO TPYI, TaKXKe 3/eCh
MOKHO YBHJIETh Ha CKOJIBKO 3HAUMM TOT WJIM MHOHM NapaMmeTp, IUIs IPUCBOEHUS LBETKY TOTO WIH

WHOTO BHUIA.

’.Qaﬁn Mpaeka Bup MsBpanwoe Cepemc Owno [

DE-0 8 $2e i, | BI6 @ "M &k-|0

1] CueHapuy

7 X| | CEA3 KNACTEpOE X‘ Uroecn X Matpdua cpasHeri X| Mo kacTEpaE X|

fE509/¢E

=8 Cuemapun
E}- Wpuce

,. Knacrepuzauma (N =3)

BX m '| |HM>~<HHL’4n0p0r: Bepsnuit nopar: | 'f i"| ﬁ 6’6‘| v
- 0 1

2
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\w MIMNHOBPHAYKU POCCUN

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan

e

Kad)enpa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 32 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Ha matpumne cpaBHeHusi (puc. 2.9) BUIHO 4YTO OOJIBIIE BCEX OT OCTaJbHBIX OTIMYACTCS
«kJacrep 2» (eMy COOTBETCTBYET «iris-setosay).

N fuin Dourea B ibpuems fopeme Qe 1 -le|x
CE-d 8 BlasENe & 8D wa- 0
B [ | — . B
FH AP TERX FUTYH D0 e B
S T Farws s 81
S [ C o T
Eamrepnnae =1 - g oz
i # Cromgrmon, I
4 fre—
® ballbom e
T raameen, [T [T e — B

pre

Puc. 2.9 - Marpuuna cpaBHeHus!

in Npaska Bna V6pannoe Cepenc Orro 1 [HEE

[a] b8 =@M @ @ BwEM@x- B
Cueriaps 2y x X Uroec X | Marpaa coaesesun X | Npooww kaacrepos X | -
FEH A0 (TR X B« «[mam|fs - H| | A -
= Bl Cuerepis None [ araserme
= {E] Uprent = gy Broarere

p)sizenal=g] 9.0 flouma wawemicr. . 63

9.0 Wnpuia vawe e, 31

9.0 Hrwma nenectra 49
9.0 Unpura nenectka 15
= & Pacserrioe
12 Homeprnactepa O
9.0 PaccTosmue go o 0,284083080324314

CraTHCTHYEEKan HHPIRaUHA HEARSTYTHa,

| x
FE-Y B ma i ||
Arwaauemcrca | Uipos vawenicnca | Anwa renecrca | lupiava nenecrra | oo | Hovep cnscreps | [Emeemmmm——
[ 66 239 45 13 lisvemsisolor 1
[ 52 27 a9 1.4 ligessinolor 1
5 2 5 1 lisersicdlar 1
[ ] 3 42 1.5 liswersicolor 1
[ 3 22 ] 1 liswersicolor 1
il (3] 29 47 1.4 liswessic olor 1
[ 56 29 kI3 1.2 liswersicolor 1
] [ 31 44 1.4 Hisersicclor 1
il 56 3 45 15 lisersicolor 1
Il 58 27 41 1 lisersicolor 1
Il 62 22 45 1.5 liswersicolor 1
I 56 25 33 1.1 ligwessicolor 1
] 53 32 48 1.8 isversicolor 1
] 51 28 4 1.3 isvesivolor 1
il 63 25 43 15 isvessizolor 1
Il 61 238 a7 1.2 ligessicolor 1
[ 64 23 43 1.3 liswersicolor 1
13 3 42 1.4 liswessicolor 1
[ 28 48 1.4 liswersisolor 1
£7 3 5 1.7 lisversivolor [1
[ 3 29 45 1.5 liswessicolor 1
il 57 25 EL 1 ligessicolor 1
[ 55 24 k) 11 iswersicolor 1
i 55 24 a7 1 lizwersicolor 1
Il 58 27 33 1.2 igwersicolor 1
[ [ 27 51 156 lisversicolor 1
< >

Puc. 2.10 - Hucrpyment «Uro-Ecan»

Buzyamuzarop «Urto-ecnmu» (puc. 2.10) mMO3BOIUT MPOBECTH JKCIIEPUMEHT, BBEIS JIOOBIC
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@” MMHOBPHAVYKHN POCCHUHA

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 33 M3 74 IlepBslii 3x3eMILIAP KOITUA Ne

3HaueHus napameTpoB. Eciu ke HaxaTh
KHONKY <«3arpy3uTh JaHHbIE» M3 MCXOJHOH BBIOOPKHM, TO MOXHO 3aMETUTh HETOYHOCTHU
OIIpEIENIEHUS KJIACTEPOB U3-3a CXOKUX I1apaMeTPOB LIBETKOB.

2.2 Knaccuduxanus JaHHBIX ¢ TOMOIIbI0 HEUPOHHON CETH
Teneps ompoOyem MPOBECTH KIACCH(PHUKAIUIO UPUCOB MPHU IMOMOINNA OOBIYHON HEHUPOHHOU
cetu. Bxoanbele nanHble Opath u3 (aitia

«Mpuchl.txt», TONBKO B JAHHOM Cilydae oOydeHHne OyAeT NpOUCXOANTH ¢ yuuTeneM. MiMnoptupyem
JaHHbIC M B MacTepe 00paboTOK BbIOEpEM MYHKT HelpoceTs (puc. 2.11).

Mactep o6paGoTKH

HazgaHme I OnucaHre I
= Data Mining A

fo6 AETOKOpPENALWA FacyeT BeISopoyHON SETOKOPPEAALMH CTONGLOE
@ ACCOUMATHEHEIE MP... [TOMCK SCCOWMATHEHE S3BMCUMOCTE

% | apTa KovoHeHa CarmoopraHHEyowW aAcA KapTa KoxdoHeHa

B, Knacrepuzauma K.nacTepuzauma anropuriom k-means 1aM g-...
_% EM knacrepuzauma  Knactepuzauka anropurrom Expectation-tas...
FnacTepusaura Tp..  KNacTEpUzaumHa TRaHSakU Wi anroputraon CL.
i NMunetinan perpeccuA MMoCTPOBHUE NMHERHON MOTEN

iH- NarvcTueckan per.. MocTpoeHWE AUHAPHGN AOrUCTHYECK O MOTE T
YW Nepeso peweHIi MNacTpoeHUE AEPEEa PEWEHMEA aaropuTar C. .

0HHaA HEMPOHHAA CETE

4 HekomnosuuWa ep...  JeKorMnosHULMA BREtMEHHOMD PALS HA CE30HH...
= MNpouee

2 Crpur [pHMEHEHME MOLENM K HOBBIM 0aHHEIM
{ﬂ [punnoean oSpasoT... TPHMEHEHME FMOLENM K FPYNNE 0aHHBE

Puc. 2.11 - Macrep o6padoToK

VYCcTaHOBUM B KauecTBE BBIXOJHOIO 3HAUYEHHUs MapameTp Kiacc. B kauecTBe HopmanuzaTopa
1t BeIxoga «Kitace» Heo00X0IMMO YCTaHOBUTD ITyHKT « Y HUKAJIbHBIE 3HAUCHUS.

Ilpumeuanue. YHUKaNbHbIE 3HaYCHUSI MCIIOJB3YIOTCS U AMCKPETHBIX 3HaueHuil. Takummu
SIBISTFOTCS] CTPOKH, YHCIIA WITH JIAThI, 33JaHHbIE JUCKPETHO. YTOOBI MPpHUBECTH HENIPEPHIBHbIEC YHCIIA B
JTMCKPETHBIE, MOXKHO, HAalPUMEp, BOCIOJIb30BATHCS 00pabOTKOM
«KBanToBanue». Tak ciexyeT mMOCTymaTh A BETHYUH, U1 KOTOPBIX MOXKHO 33JaTh OTHOLICHHUE
NopsiiKa, TO €CTh, €CIIU JUIS IBYX JIFOOBIX TMCKPETHBIX 3HAUEHUI MOXHO yKa3aTbh, Kakoe OoJblle, a
Kakoe MeHblle. Torja Bce 3HAYCHHS HEOOXOIMMO PACIONOXKHTH B MOPSIKE BO3pacTaHHs (pHC.
2.12-2.13). [lanee OHM HYMEPYIOTCS IO TMOPSAKY, W 3HAYCHHS 3aMCHSIOTCS WX IMOPSAKOBBIM
HOMEpPOM
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MMHOBPHAVYKHN POCCHUHA
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Ka(be,upa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110

OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe

OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1

cTp. 34 w3 74

IlepBslii 3x3eMILIAP

KOIINS Ne

HacTpofika HasHaYeHWA cTonbuoE

JanaliTe HASHAYEHMA MCHOLHE CTONBLOE 0aHHE

.') K.nacc

."| JLAKHE YallenWCTHES
"'| WHpHHa YalEHETHE S
."I NauHa nenecTra

'ﬁ WipuHa nenecTra

Hraa cTontua | COLS

Twn gaHHb!: | CTpokOERIFA

HasHaveHWE |.') BrimonHos

Bua nanHe: | JHckDETHEIR

 YHWKANEHBIE SHAYEHKHA

K.on-eo YHUE.ANEHEIX ZHAYEHMH

[riz-zetoza
[riz-verzicolor
Ing-wirginica

HacTpolika Hopranuaaumu9. .

Puc. 2.12 - Haznauenue BX0/10B U BbBIX0/10B

< Hazan || Hanee » OTreHa

Merka crontua

E‘"‘I BxoaHbie

1, Davma vawenictira

1, Wupuna vawenieTika

127, Dana nenectra

1, WipmHa nenectka
BbmooHbie

abe
| uH. | Makec. | Hoprianusarop |(2*3 YHuKENEHEIE SHAYEHWA

43 73
44

EA4

‘ I'IpeoﬁpaaoBaHHe YHHEANEHEIX ZHAYEHUI B WX MHOBKCEL

n APareT Pkl HOPRANHSAUH rHCTDI'DaMMa |

245 YHuEANEHEIE ZHAYEHMA

| Kon-eo | %l.

Iris-zetosa

PN | | visversicolor

Irig-wirginica

MpHBECTH K AWanazaHy

MMHMMHM AHanasoHa

MBKCHMHM AHaNaz0Ha

r— MNapameTpel MMHERHOrD NPE0BPaS0EaHHA

50 E

50

50 +
4

P ]

Puc. 2.13 - HacTpoiika HopMaJau3anuu
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\w MIMNHOBPHAYKU POCCUN
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

e

Kocranaiickuii ¢puamnan
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX UCLUILIHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe
OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 cTp. 35 M3 74 IlepBslii 3x3eMILIAP KOITUA Ne

CreyroImuM 1aroM yka3slBaeM napameTpbl o0ydenus (puc. 2.14).

Pasfimenne ucxonHoro Habopa faHHLIX HA NOAMHOXECTBA

HacTpokTe pastMEHME HCKOQHOMD MHOKECTES AaHHEIX HA OOY4aI0WEE W
TECTOBOS MHOMECTEA

Cnocod pasaeneHA HoXOGHOMD MHOKECTES 4aHHEIR CnyyaiiHo

ETDH&EU. A4NA PASAENEHMA MCXOOHOMD MHOGHECTES

Pazrep

MHokecTen MNopAgok copTHpoEKK

B npoueHTax | B cTpokax
Dyyamiee 95,00 142 | Mo Bo3pacTaHWD
TecTosoe 5.00 8 | Mo sospacTaHuo
MTOro: 100,00 150

Komuuecteo cTpok. [Bcero) 150

| < Hazan || Hanee > | | OrrenHa |

Puc. 2.14 - [lapameTpsl 00y4yeHuUs1

KonnuecTBO HEWPOHOB MEPBOTO CIIOS SKCIEPUMEHTAILHO OBIJIO BHICTABICHO B 3HAYEHHE 5
(puc. 2.15).

CrpykTypa HEAPOHHOR CETH

 HefpoHel B cnomx — | [ AKTHBAUMOHHAA PYHKLMA

EXDEHOM: THM PYHKLMH | Currouaa

CKPEMER CNOSE: Kpurhara 1.000 j

EbI00HOM

Cnoi HeiipoHe! | CurMonga
1 5

| < Haszag || Hanee » | | OTreHa

Puc. 2.15 - [lapameTpsbl 00y4yeHus1
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\w MUHOBPHAVYKH POCCHUHA
denepanbHOE rocyJapCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEIKICHHE BBICIIEr0 00pa3oBaHHs

e

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan
Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 36 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Jlanee BeiOupaem aroput™ oo0y4enus (puc. 2.16).

Hacrpofika npouecca oGy4eHHA HEAPOHHOA CETH
Brlfop anropiTra 14 3a1s3HHE NapareTpoe oGyYeHHA

T ANropHTH — MapareTpel

(") Back - Propagation War cnycka

DByueHue B pestiie "OHAaAH". Kopperums B cnyyae WMEHEHWA SHAKA FpALHEHTHOMH
(SHEIEES otk Pates:) WalES ==t S0 =R COCTABMAKILEN DWHEKK 00A AaHHOMD BECAa
Kastaorn NpHena oGy4ailero MHOKECTEA., 2A19ET BEMAMHMHY CASAYIOLLIEH KOPPEKLLMM
BeCa.

(@) Resilient Propagation [RPROP)

OayyeHre & pesire 'ofpnaiii',

K.oppekUMA BECOE NPOMSEOAMTCH MOCIE B ciyyae coxpaHeHka SHaka rpagMeHTHON
NPETEABAEHMA BCEX NPHMEDOE OEY4aHLLEND COCTAENANWER OWHEKK ANA A3HHOMO BECa
MHOMECTES, HUMTEIBESETCA TONBKD SHAK, BANAET BEAHHMHY CNEAYIOWEA KOPPEELMM
FPEAHEHTE MO Kaknory BECy. BECA.

| ¢ Hazag || Hanee > | | OTraeHa

Puc. 2.16 - Aaroputm o0y4eHust

Ha cnenyromem mrare (puc. 2.17) ycraHaBiuBaeM 3HAa4€HHE IMOTPEIIHOCTH M KOJUYECTBO
amox o0yuenwus. 1 3amyckaem obydenue cetu(puc. 2.18).
]

Hactpofika napaMeTpos 0CTAHOBKH DOYYEHHA

Y amure yonosua NpekpaweHa obydeHua. OSyerue Gyaer
QCTEHOBASHO MPH BEINGAHEHHM GGHOMD W3 YSA0BHI,

Cumrare NPUMER pAcNOSHAHHEIM, BCid OLMEKE MEHBLLE

Mo AOCTHHEHUID SN0

— Déyyamiee MHOKECTED

[] Cpearas owwtka mMeHswe
[ Marcumansan owwtka MeHewe

[ PacnosHano npmmepos (5]

 TECTOBOE MHOMECTED

[] CpeaHas owubka mMeHswe
[[] MakcumansHan oweka MeHswe

[[] PacnosHaHo npurepos (%)

| < Hazan || Nanee » | | OtraeHa |

Puc. 2.17 - YeraHOBKa NOTPEIIHOCTH M YHCJIA IN0X 00yUeHHUs!
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\w MMHOBPHAVYKHN POCCHUHA
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus

e

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan
Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe
OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 ctp. 37 u3 74 IlepBslii 3x3eMILIAP KOITUA Ne

O6yyeHHe HEAPOHHOR CETH

Sanyck NpoUecca ofy4EHHA HERPOHHON CeTH

[ DSHHBIOLU.EE MHO¥ECTED ] TecToBoe MHOXECTED

B [V Make. owwtka 275E-06 | | B V] Make. owmtka 2 15E-07 100000
[ [V Cpean. oumtka | 113607 | [ [V Cpean oumeka | g 57E-08 E e
PacnozHano (%) 100,00 PacnozHano (%] 100.00 00:00:54

Temn oGHOENEHMA

1,006-05 !

0 =
e [ Pecragr
1,00E-06 | ; ; : : eeeed b e |

Il Nayza

1,U-DE—D7-JI ______ PR P L 2l ale i

10 000 20000 30000 40000 50000 60000 70000 80000 90000 M Cron

| < Hasan || Hanee » | | OtmeHa |

Puc. 2.18 - O6yuyenne cetu

Kak BumHo u3 puc.2.18, cerp oOydanach Hojblie, HO fgaia 0oJiee TOYHBIC Pe3yNbTaThl. B
KauecTBE BU3yaIn3aTopoB BeiOMpaeM «I'pad Heiipocetny», mamee mMyHKT «Tabiuia cOMpsHKeHUSD
u «Yro-Ecmmy» (puc. 2.19).

OnpeneneHMe cnocobos oToGpakeEHHA
Brifepure cnocod oTofpaseHsa gaHHER:

HazeaHue | Dnucaque
= [+ Data Mining
ﬂ [pat HeHpOCETH OTofpa#asT HEAPOHHYKD CETE B BMOE rpada

[¥ Tafiniua conprme.. PesynsTars NOCTPOEHMA MOLENM B BWILE TAGAMLB CONPA#KEHHOCTH
[v UYrorecom AHANMS NOCTPOEHHON MOLENM MO NPHHLKNY YTO0-ECk
= Tatauunbie paHHbE
I_ Odyyarowmil Hatop  OSyyakwes 4 TECTOBDS MHOKECTES
[T Tafimiua OTofpakasT 4aHHBIE B BWLE TAGAHLE
|_ Craructuka OTofpa#aeT CTATMCTHYECKME AaHHEIE BEIOODKL
= [ Fpadukw
[ Duarparra OrofpakasT 4aHHBIE B BHLE AMarpartbl
[T Mucrorpardma OrofpakasT AaHHEIE B BHLE THCTOMPatdkbl
[T Duarparsa pase... OMarpatia pasmeleHls ofbekT o8 B NpOCTPaHCTES

I hdumrakiaruzn aus MrAfnzw asT ASUULIS & CHAS RALAEARASELAT A1ISERSkARAL]

| ¢ Hazan || Nanee » | | OTreHa

Puc. 2.19 - Busyaauszatopsbl
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DY

MHMWHOBPHAYKHN POCCHHA

denepabHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTEebHOE YUPEKICHNE BEICIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puinan

Ka(i)enpa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1

cTp. 38 3 74 IlepBslii 3x3eMILIAP KOITUA Ne

Ha rpade Heiipocern BHIHO, KaK BBITJISAUT oOyueHHast ceTb (puc. 2.20).

Deductor Studio Academic (Hogsii) - [HeiipoceTs [4x 5 x 1]] = =
& ®aiin [packa Bua Msbparnoe Cepenc Okwo 2
0D&-Hd BEe 4 B28m@r-0
B8 Cusnapun ? - Xl Fpag nefpocet X | Tatianua conpamenrocT X | Yto-ecam X A
Ea®d TYERX
=-E8H Cuenapuu

= 2] Hpuow

&, Knactepusawia N = 3]
3 Hevpocers [4 k51 1]

LAnHa HalenHcTHES

Wiphia awe etk S

Llura nenecTka

Puc. 2.20 - I'pad HeiipoceTn

Juarpamma comnpspbkeHHOCTH (puc. 2.21) moKa3bIBaeT Kak pachpeleiuich BXOJHBIC
3HaueHus. Ha Heil BUAHO 4TO ceTh 00y4miach abCOTIOTHO TOYHO.

Deductor Studio Academic (Hosuii) - [HeripoceTs [4 x5 x 1]]

SN

D-E &
CueHapHH

:&Qaﬁn Opaeka Bug MsGpannoe Cepenc Okno I

Bl @ & 280 @k

4 Xl Mpaw Hefpocerd X Tadodua conpaserHoctd X | Utoecnd X

580

R R X

Knaco MRS < A M
18 Cuerapum FnaccudHuHpoEaHo
= [E] Wpwicsr P aTiMEDEM liis-selasa ltis-versicalor liis-virginica Wrora
&, Knacrepuzaua (N = 3) Iris-setosa 50
2 Hempocets [4 % 5% 1] Iris-versicalor | =0 50

Iriz-wirginica

Hroro 50

Puc. 2.21 - JInarpamMma conpsizkeHHOCTH

y6e)]I/IMCH B BBICKA3aHHOM BBIIIC 3aKIIFOYCHWHN B3IJIAHYB Ha Ta6J'II/IHy

«Uro-Ecmm» (puc. 2.22). Jdaxe mupu BBOJC 3HAUCHHH OTCYTCTBYIOIIMX B BBIOOpKE,

© Kocranaiickuit pumnan ®I'B0Y BO «Henl'Y»
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@” MMHOBPHAVYKHN POCCHUHA

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii ¢puamnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 39 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

pearupyeT Ha HHUX. Jlajee MOXHO ONSTh HakaTh HA KHONKY «3arpysuTh JAHHBIE M3 HCXOIHOMU
BBIOOPKU» YTOOBI YOEIUTHCS BIPABIIBHOCTH PAclO3HABAHMSI PE3YJIbTATOB.
]

¥ Gaiin Mpaeka Bug VsGpawsoe Cepsue Owio 7 [-[=]x
DE-B@ o1 h . |@8e d 80 - B

Cuerieprn 2« X| | Tpaw netipocorn X | Tatmua conprerroomn X thaeemn X | -
FE 502 YreX @@« et n 2 A E-
= Bl Cuenapnr None e

=] Wpucet = Py Broareie
8, Knacrepuzausa (N =3) i
%2 Hetipocers (4454 1]

|00 Dnesassuenier... 512
9.0 Wnpimnaswesc... 3556
9.0 Nauma nenectka  1.4564
|80 UWnpwna merecea
EL N ereue
ab Kaace Iris-setasa

Puc. 2.22 - Uucrpyment «Urto-Ecian»

JlaHHBII TpuMep MOKa3al, KaKk MOXXHO OOYYHTh CETh C Y4YuTelleM. BbUl m3yueH HOBBIN

SE-Y B-me 800 o (e
JLNUHE YaWenHCT S | WMpHHa YaWenHCTHES | Inuna nenectea | Wupiira nenectr.a Knacc Knacc_OUT &

I 55 35 13 0.2 Iris-setosa Iris-setosa

I 4.9 kAl 15 0.1/ Iris-setnsa Iris-setosa

I 4.4 3 13 0.2 Iris-setosa Iris-setosa

I 5.1 34 15 0.2 Iris-setosa Iris-setosa

|| ] 35 1.3 0.3 Irig-setosa Iris-setosa

|| 45 23 1.3 0.3 lris-sstosa ltig-setosa

I 4.4 32 13 0.2 Inis-sstosa Inig-setosa

I 5 35 18 0.5 Inis-setosa Iris-setosa

I 5.1 38 14 0.4 Iris-setosa Iris-setosa

|| 4.8 3 14 0.3 Iris-setosa lriz-setasa

I 5.1 38 1.6 0.2/ Iris-setnsa Iris-setosa

I 45 32 1.4 0.2 Iris-setosa Iris-setosa

|| 5.3 a7 15 0.2 Irig-setosa Iris-setosa

|| ] 33 1.4 0.2 Irig-sstosa Irig-setosa

|| 7 3z 47 1.4 lnis-versicalor Irig-versicalor

I B4 32 45 1.5 Iris-versicolor Irig-versicalor

I E3 31 43 1.5 Irig-versicolor Irig-versicalor

|| 55 23 4 1.3 Irig-versicolor Irig-wersicolor

I 55 28 4.6 1.5 Iris-versicolor Iris-versicolor

I 57 28 45 1.3 Iris-versicolor Iris-versicolor

I B3 33 4.7 1.6 Iris-~versicolor Iris-versicolor

|| 49 24 3.3 1 Irig-versicolor Iris-versicalor

|| EE 23 4.6 1.3 Irig-versicolor Irig-versicalor

L 5.2 27 33 1.4/ Iris-versicolor Irig-versicalor

|| ] 2 35 1| lrig-versicolor Irig-versicalor

|| 59 3 4.2 1.5 Irig-versicolor Irig-versicolor

I 3 22 4 1| lrig-versicolor Iris-versicalor

» 6.1 23 47 Iris-versicolor Iris-versicolor "

Otmena

uHcTpyMeHT «HeipoceTb» U chenaHo MpenrnoyiokeHue, 4YTo OOydeHHe ¢ YyduTeneMm Oosee
3¢ (HEeKTHBHO, XOTS ¥ 3aHUMAET OONBIIUUIIPOMEKYTOK BPEMEHH.

[Ipumep moxkazayn mpocToTy M ymoocTBO mpuMmeHeHHs: «HeitpoceTs» s kiaccudukanum
Wpucos ®umepa. Macrep npeniaraet MMPOKUE BO3SMOXKHOCTH 110 HACTPOMKE Iporiecca 00yueHusl.
[locne oOyueHuss ceTH cTald BHJIHBI €€ JOCTOMHCTBA [UIsl aHaiu3a. Takke ObLIn
IIPOJEMOHCTPUPOBAHbl IIMPOKHE BO3MOKHOCTH BHU3yallM3allUM IPOCTPOEHHOM ceTu. Bcee at0
TOBOPUT O 3(P(HEKTUBHOCTH HHCTPYMEHTA
«HeipoceTrb».
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DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 40 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

2.3  3amauus

1. CrenepupoBaTh JaHHBIC IS KJIAacCH(PHMKALKHM, MPOBECTH KJIACCH(PHUKAIMIO JBYMS
cnocobamu (MHCTpYMeHT «Kiactepuzamus» u
«HelipoHHas ceTb»), cenaTh BBIBOABI 0 3 (HEKTUBHOCTH ATHX ABYX CIOCOOOB.

2. [IpoBecTH HKCHEPUMEHT IO HM3MEHEHHUIO NapaMeTpoB OOydeHUs: HEWpoceTH, M
clienarthb BBIBOAKI 10 3()(heKTUBHOCTH Mporecca 00ydeHHs IPU pa3HOM KOJINYECTBE HEHPOHOB.

3.

KoHTpobHBIE BONIPOCHI

1. JInst 4ero ciaykat ajaroputMsl g-mean u k-mean?

2. Kakue anroputmsl 00ydeHns: HEHPOHHOW CETH NpeaaraeTIporpaMMHbII KOMITIEKC
Deductor Academic?

3. B uem ux orianuue?

4. Yro Takoe 0OydeHHE C yuuTenemM?

5. UYro takoe oOyueHue 6e3 yuurens?

Bub6anorpaguyeckuii cnucok

1. Odunmanpueiii caidt Deductor Academic Studio [DnextponHbIil pecypc] Pexum
noctyna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoICTBO aHAJTUTHKA.

3. BerpoeHHas cipaBka NMpUIIoKeHUsI.

Pa3pen 3. KorHuTHBHBIE TEXHOJIOTMH

IIpakTuyeckas padora 3
HpnMeHeHne HHTEJVICKTYAJIbHOI'0O aHAJIN3a JaHHBIX B 3aJa4ax NOAACPKKHA NMPUHATHSA
pelieHui

[poaomKUTETBHOCTD pabOTHI — 8 Yac.
Iles» paGoThl: OCBOMTH METOJIBI M CPEACTBA MPOrHO3MpoBanus B makete Deductor Academic
[PU MHTEIUIEKTYAIbHOM aHaJIN3€e JaHHBIX B 3a/a4ax MOAICPKKHA IPUHSITHS PEIICHHU.

[IporpamMma paboThl
1. BrImomauTs MMpUMEp NPOrHO3UPOBAHUS C HOMOLHBIOHCﬁpOHHLIX CETEN B ITAKETE
Deductor Academic.
2. BrImomauTs MMpUMEP NPOTrHO3UPOBAHUA C IOMOIIBIOBPEMCHHBIX PAAOB B IIAKETC
Deductor Academic.
3. BrImmomauts MMPOrHO3UPOBAHUC C ITOMOUIBIO HeﬁpOHHLIX ceTenn BPEMCHHLIX psAO0B
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http://www.basegroup.ru/

@” MMHOBPHAVYKHN POCCHUHA

DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
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Ha JaHHBIX COIrIaCHO MHAWBUAYAJIbHOMY 3aIaHUTO.

MeToauyeckue yKa3aHus 10 BbINOJHEHHIO PadoThI

OcHoBHOe Hampasienue mnporpammbl Deductor Studo — ananm3, NOPOrHO3WPOBAHHE,
KIacCUpUKANUI U KiIacTepu3anus ITaHHBIX. [[porpaMma mpenocTaBiseT CIEeIYIOINEe MEXaHU3MBbI
aHaliM3a: HEMPOHHBIC CETH, JIMHEHUHBIN PErpeCCUMOHHBIN aHAJIN3, IOCTPOCHUE [IEPEBHEB PEIICHUM,
camoopranusymoomuecss kKapTel KOXOHEHa, MPOTHO3UPOBAHUE BPEMEHHOIO psiga, OOHAPYKCHHE
nyonukaToB W npotuBopeuuit. Helipocetn — MexaHU3M, KOTOpBIM HCHONB3YIOT — JUIS
IMPOTHO3UPOBAHUA W PCHICHUA 3adav KJIaCCI/I(bI/IKaIII/II/I. Onu MPUMCHAIOTCA B OCHOBHOM TaM, I'I€
CYLIECTBYET HEJIMHEWHbIE 3aBUCUMOCTH Pe3ybTaTa OT BXOAHBIX (PaKTOPOB.

3.1 IIporHo3upoBaHHE YMHOKEHHS C TOMOIIbIO0 HEHPOHHBIX ceTeil

PaccmoTrpuM  mporHozupoBaHuME € IIOMOIIBIO  HEMPOHHBIX  CE€Te Ha  IIpUMEpE
MIPOTHO3UPOBAHUS pe3ylibTaTa YMHOXEHHS NBYyX uucen — (Qaitn «lIpousBenenue.txty. B Hem
colepxkutTcss Tabmuna co cieayrouumu  nonsmu:  «APTYMEHT1», «API'YMEHT2» -
MHOXHUTEJH,

«ITPOU3BE/JIEHUE» — ux npousBenenue. IIpuuem nponsBeneHre HEKOTOPBIX YUCEN MPOMYLIEHO
B oOyuaromieii BEIOOpKe, Hanpumep,7x7=49. iMmmopTiupoBas naHHbIe U3 (aiiiaa, MOXKHO TOCMOTPETh
PE3yNbTaTyMHOXEHHS, UCIIONIB3YS TaOIUILy.

[Iycth HEO6X0AMMO OCTPOUTH MOJIETH IIPOTHO3a YMHOXKEHMSI, T0JaBasi Ha BXOJ KOTOPOH JBa
MHOKUTEJNS TMOJIydaTh Ha BBIXOJE MX Mpou3BeneHue. s 3Toro HeoOXoauMo, HaXOoAsCh Ha y3iie
UMIIOpTa, OTKPBITh MacTep 00paboTKH, MoKa3zaHHbIM Ha puc. 3.1. B Hem BbIOpaTh B KadecTBe
00paboTKN HEWPOHHYIO CETh M MEPEeHTH K clleAyrolieMy mary macrepa. Ha BropoM miare macrepa
HEOOXO0aUMO ycTaHOBUTH HazHaueHue mnoner «API'YMEHT1» u «API'YMEHT2» kax
BXOJHBIE, a MOJE
«TPOU3BEJEHUE» — kak BbIXOAHOE U 3adaTh THI JaHHBIX Kak
«ensriit» (puc. 3.2).

MacTep o6paBGoTKH

HasgaHue OnucaHue
= Data Mining -

fo6 AETOKOPPEAALMA Pacyer BbIGOpOMHON SETOKOPPEALMM CTONGLOE

?’ ACCOUHETHEHBIE np... Momck, ACCOUMATHEHEIX SABMCHMOCTER

B Kapra KoxoHena CaroopraHKsyiow aacA kapra KokoHeHa

’. K.nacTepusauma K.nacTepuzauMa anropuTon k-means MW g-...

_Q. EM knactepuzauma  KnacTepusauma anropurmor Expectation-tax...

K.nactepuzauma Tp...  KnacTepusauqa TpaHsakuMi anropurrom CL..

7] NuHeiiHaA perpeccua MNocTpOEHKME AMHEAHOM MMOLENH

B NorucTryeckan per... [o0CTpoEHME GHHAPHOI NOMMCTUYECKOI MOLEH

Y& Nepeso peweHuil MocTpoeHHE AEPEEa PELIEHKA anropKTom C...
* Helpocete MHorocnoiHan HefpoHHEA CeTh

258 Jexomnosuuna sp... JeKoMNOSHUKA BPEMEHHOMD PALA HA CES0HH...

= Npoyee
2 Crpurr MPHMEHEHWE MOAEW K HOBEIM AAHHEIM

{ﬁ [pynnoean ofpador... MpHMEHEHME MOLEAM K FPYMNE LaHHER

< Hazan OTreHa
Puc. 3.1 - Macrep 06padoTkn

© Kocranaiickuit pumnan ®I'B0Y BO «Henl'Y»




Kocranaiickuii ¢puamnan

MMHOBPHAVYKHN POCCHUHA

DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kad)enpa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 42 m3 74

IlepBslii 3x3eMILIAP

KOITUA Ne

Ha crnenyromem mare mnpeajiaraeTcsi HACTPOUTh pa3OMEHUE MCXOJIHOTO MHOXKECTBA JTAHHBIX
Ha oOyuyarolee M TEeCTOBOE. 3]1eCh HEOOXOOUMO yKa3aTh CIoco0 pa3OMeHusi MCXOJHOTO
MHOXecTBa JaHHbIX «CiydaiiHO» U MOCTaBUTH oOydaromiee MHOXkecTBO pazmepom 100 %, Tak kak

BBIOOpKA CIIUIIKOM Majia (puc. 3.3).

Jlamee HeoOXomMMO yKa3aTh (YHKIHMIO aKTUBAIllMW, KOJIHYECTBO CKPBITHIX CJIIOEB, H
KOJMYECTBO HEHpPOHOB B ciioe. JlaHHbIE HEOOXOAMMO MOAOUPATh SKCIEPUMEHTAIBHO, TaK Kak

OOJIBIIIOE  KOJIHYECTBO HeﬁpOHOB H CJIIOCB, MOXKCT CHJIIBHO 3aMCIJIMThL IIPOLECC 06y‘I€HI/I$I.

DOMIIMPUYECKH OBLTUBBICTABIICHBI HACTPOIKH, MTOKa3aHHbIE Ha puc. 3.4.

Hacrpofika HasHavyeHuwd cronbuos
S3analiTe HASHAUEHMA MCHOAHBIE CTONGUOE ASHHBIM

MApruMemT

WA cTonbua ‘ CoL3

MADFHMEHTZ

Tun aaHHGE ‘ Uenwia

'|> BbixogHos

HazHaverue

Bin naHHbE ‘ HenpepeisHei

CratucTuka

MuHurayt

0
a1
17.9607843137255

Mak.crayra

CpeaHee

CTaHaapTHOE oTR.A.

18140916501 7581

HacTpoiika HopranuzaumaM. .

Puc. 3.2 - Macrep HeiipoceTn

PasfHeHHe HCROAHOr o Hab0pa AaHHBIE HA NOAMHOXECTEA

HacTpoiire pastueHie MCXOAHOMD MHOKECTES AaHHEX Ha OSYYSIILEE W
TECTOBOE MHOMECTES

Crocod Pa30ENEHMA MCX0QHOMD MHOMECTES AaHHEIL

CayyaiiHo

ETUII&BU. L41A PAGAENEHKA MCHOLHOMD MHOGKECTES

MHokecTED

Pazrep

B npoweHrax

MopAgoK COpTHPOEKM
B cTpokax

uTaro:

[ Gyuaee
TecTos0e 0.00

102 | Mo BospacTaHum

0 [MNo eospacTaHAo
100,00 102

Konusecteo crpok [Bcera)

102

Puc. 3.3 - Hactpoiiku napamMeTpoB o0y4eHust
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DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
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Kocranaiickuii ¢puamnan

e

Kaq)e,upa COLMAJIbHO-TYMAaHUTAPHBIX U €CTECTBCHHOHAYYHBIX JUCIUIINH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 43 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

CrpykTypa HERPOHHOA CETH

 HefipoHel B cnoAx — | [ AKTHBAUMOHHAA PYHKLKA

EXCLHOM; TN PYHKLAM | Curronga

CKPBITbIN CAOZE: KpyriaHa 1.000 j

EbHOQHOM

Crnoii HefipoHe | Curmonga
1 5

[

T

& 4-|-

| < Hazag || Hanee » | | OTrieHa

Puc. 3.4 - Ctpykrypa HelipoHHO¥ ceTH

Crienyroluii mar npejiaraetT BeIOpaTh alropuT™ 00ydeHuUs U eronapamerpsl (puc. 3.5).

Hacrpo#ka npouecca ofyyeHHa HEAPOHHOA CETH
Brifiop anropuTia M Sa0aHue NapameTpos 0GYMEHIA

 ANrOpLATR MapareTpel

() Back - Propagation War cnycka

Déyseue & pesume "onnaiin'”. Koppekuma B cayuae MaMEHEHWA 3HAKE MPaIHEHTHOM
BECOE NPOU3E0NMTCA NOCAE NPEAbAENEHHA COCTAENAIOWES! OWMEKM 40A 4aHHOMD Beca

K.E#0,0M0 NPHMERS DEYYSINLWLEND MHOKECTES. SEALAET BENMMMHY CRELUOWEH KOPPEKLMM
BECA.
(®) Resiient Propagation (RPROP)

" . War nogeerda
O8yyeHHe & pesmre opdnaid',

K.oppekUMA BECOE NPOMZEOAMTCA NOCNE B cnyyae coxpaHeHiia sHaka rpaaqeHTHol
NpETEAENEHUA BCEX NDWMEPOS 0GYYaKILLErD COCTAENAW N OLWMEKM 407 0SHHOMD BEca
MHOKECTES. HUMTEIBIETER TONRKD 3HAK ZALAET BEMHUMHY CISLYHILEN KOPPEK LM
FPSAMEHTA N0 KK OMY BECY. BECA.

| < Hazan || Hanee > | | OTreHa

Puc. 3.5 - Axroputm 00y4yeHus
Hanee wHacTpouMm ycCJIOBHS OCTaHOBKH oOydeHus (puc. 3.6). Ilycte mpumep cuutaem

pacrio3HaHHbIM, eciu ommoOka Menbie 0,005, Takke ykakeM ycjIOBHE OCTAaHOBKH OOYYEHUS TPHU
noctwxernu smoxu 100000.
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O6yyeHue HEAPOHHOA CETH
3anyck Npouecca oSYMEHMA HEAPOHHOMN CETH

— Ofiyuatoilee MHOKECTED TECTOBOE MHOKECTEO

B [¥] Make. owmbika 3,26E-04 B v Make. owmtika

[ (] Cpean. owmtka 'm (= [v] Cpean. owmtika ’— Eperm A s
Pacnosnano (%] ,m PacnosHano (%] ’7
Tern ofHoENEHUA
1,00E-01 0 3
100202 4 -

1,008-03

d

- Myck

1,00E-04 ¢+~ 11 Mayza |

o 20 000 40 000 60 000 80 000 M Cron

| < Hazan || Danes » | | Otrena |

Puc. 3.6 - Hactpoiika napaMeTpoB 0CTaHOBKH 00y4eHMs

Crenyromuii mwar mactepa (puc. 3.7) npeaiaraer 3aycTHThb Ipolecc 00ydeHus U HaOIr1aTh
B Ipoliecce 00y4YeHHUsI BETMUMHY OMIMOKHM, a TaKkKe MPOIEHT pacrlo3HaHHBIX MpuMepoB. [lapamerp
«Yactora OOHOBJIEHHUSA» OTBEYAeT 3a TO, Yepe3 KaKoe KOJMYECTBO 310X OOy4YEHHs BBIBOJUTCS
TaHHass HHPOpMAIIHSI.

HacTpofika napaMeTpoE 0CTAHOBEKH 0GyYeHHA

HKakMHTE YoNoEMA NpekpalleHs ofyderiA, DoyseHue Sudet
OCTAHOBNEHD NP BBINOAHEHHM OAHOMD WS YCAOEME,

Cumrarte ApHMED PACN0SHaHHBIM, BCAW OLWHEAKA MEHBLWE

Mo AOCTHAEHMIO 3N0XH

 Ddyyamw ee MHOKECTED

[7] Cpeanaa owmtika MeHswe
[] MakcHManeHaa owweka MeHews

[] Pacnaznane npumepos (%]

 TEecTOEDE MHOMECTED

[7] Cpeanaa owmtika MeHswe
[] MakcHManeHaa owweka MeHews

[] Pacnaznane npumepos (%]

|| Hanees >

Puc. 3.7 - Ody4enue ceTn
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Kocranaiickuii ¢puamnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
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[Tocnie 0Oy4eHus ceTH, B Ka4eCTBE BU3YaIH3aTOPOB BhIOEPEM BapUaHThI, IOKA3aHHBIE HA PUC.
3.8 «/Inarpammay, «Jluarpammapaccesausi», «I'pad HeiipoceTn», «HTo-ecamy.

Onpeaeneque cnocoboe oTolpaxeHUA
Bridepure cnocod oToSpamkeHHA 0aHHEN

HazeaHue | JAWcaHe
= [+ Data Mining
ﬂ [pat Hedpoo Orof T HEHpOHHYK CETE B BMOE rpada

[¥ Huarpamma pacoe... OTOGPAKSET AMADENNY OTKADHEHWA NMPOrHOSHPYENEIE SHAUSHUA 0T PEAN...
[¥ Yroeecau AHANMS NOCTPOEHHOMN MOAETA MO APHHUMAY YTo-ecid
= [ TafinuuHbie paHHbe
[T Dysaowwi Hadop  DEydamwes M TECTOBDE MHOKECTES
[T Tatimua OTofpasasT AaHHBIE B BHAE Ta0AMUE
I_ CrarmcTuka OTofpaasT CTaTMCTHYECKME LaHHEIE BEIGOPKM
= [¥ Tpapukw
|7 Juarparra OTofpaasT QaHHBIE B BUOE OMArpattgl
[ Tuctorpatama OToOpa*AET AAHHEIE B BMOE MMCTOrPatdtbl
[T Auarpamma pasme... JMarpana pasvelsHUA OfBEKTOR B NPOCTPAHCTES

T hdumrakiaruzn aus Mrafinow e ASUULIE B BHAS hUAFARASALAR A1LLSERShAR AL

Puc. 3.8 - Buzyaau3anusi JaHHBIX

PesynpTaTthl HarnmsamHO BHIHBI Ha Auarpamme paccesHus (puc. 3.9), KoTopas MOKa3bIBAET
paccestHie TPOTHO3HPYEMBIX JaHHBIX OTHOCHTEIHHO ATAIOHHBIX. [1o guarpamMme MOKHO CYIWTh,
4TO ceTh 0OydeHa HEeJOCTAaTOYHO XOPOIIO, U3-3a Majoro oobema oOydaromiel BBIOOpKH. Takike
MOKHO CPaBHUTH ITAJOHHBIC JJAHHBIC C TMPOTHO3MPYEMBIMH, BRIOPAB HA OOBIYHOW Tuarpamme JBa
nonst — «[IPOU3BEJIEHUE» u
«ITPOU3BEJJEHUE OUT». Ecnu macumtabupoBaTh [uarpaMmy UBKIIOUYNUTH OTOOPaKEHHUE METOK,
TO MOXHO YBHJAETH JOCTATOYHO Ooubinyto omuoOKy (puc. 3.10), HO Ha Le’AW 3TOro 3aJaHusl OHA
CKa3bIBaThCS HE OyJIeT.

Busyanuzarop «YUro-ecnu» MO3BOIUT MPOBECTH SKCICPUMEHT, BBEAS IIOObIE 3HAYCHHUS
muoxutener APITYMEHTI u API'YMEHT2 wu paccuntaB pe3yabTaT HX TMPOU3BEACHUS.
[TonmpoOyem BBeCTH apryMEHTHI KOTOpPBIE OTCYTCTBYIOT B OoOydaromiel BbIOOpKe, Hampumep, 7X7.
Kak BugHo Ha puc. 3.11 cerb oOy4eHa AOCTaTOYHO TOYHO, TaK KakK IMOJY4eH BEPHBIA pe3yJbTar,
HECMOTpS Ha TO, YTO CETh HUKOTJ]a HE BUJIENIa TAKYI0 KOMOMHAIIMIO apTYMEHTOB.
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Puc. 3.9 - Jlmarpamma paccesiHust
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Puc. 3.10 - CpaBHeHHe ITAJOHHBIX IAHHBIX € MPOTHO3HPYEMBIMH
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Puc. 3.11 - Uucrpyment «Uro-Eciam»

I[anee BBCACM B OKHO «Yro-Ecnm» APrymeHThbl, KOTOPLIC KaK CICAYET M3 JUuarpaMmbl H
AuarpaMmbl paCcCCUBAHUA 6OJ'IBIJ.IYIO OI_HI/I6Ky Kax BUIUM IO IMTPOU3BCACHUIO, JAHHBIC JUArpaMMbl
BE€PHU OTHOCHUTEIILHO OIIIMOKH.
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Puc. 3.12 - Omundku nporHo3upoBaHus

Bun mocTpoeHHON ceTH MOXHO MOCMOTPETH, BHIOpPAB BU3YaIH3aTOP
«['pad neriponnoi cetn» (puc. 3.13).

JlaHHbIi mpuMep Mmoka3aj, Kak MOXHO MOCTPOUTH MOJENb MPOTHO3a, UCIONb3Yys HEHPOHHYIO
ceth. [IpuMep mokaszan, 4TO I TIOCTPOCHHUS HET HEOOXOAMMOCTH B CTPOTOM MaTeMaTHYECKOM
crienupUKaIuu MOIETH, YTO OCOOEHHO IIEHHO MPHU aHaIu3e II0X0 (OpMaIu3yeMbIX MPOIECCOB. A
OOJBITMHCTBO OM3HEC 3a7ad IUI0OXO0 (QopMamusyeTcs. DTO O3HAYaeT, YTO HAIMYHUE JTOCTATOYHO
Pa3BUTHIX M YAOOHBIX HHCTPYMEHTAIBHBIX MPOrPAMMHBIX CPEICTB TMO3BOJSET AHAIUTHUKY IPHU
MIOCTPOCHUH MOJIENHM MPOTHO3UPYEMOI0 IMpoIlecca PyKOBOJICTBOBATHCS TAKUMH IMOHSITHSIMH, Kak

OIIBIT U UHTYUTIHA.

Hactpoiiku MacTtepa MO3BOJISIOT YBHAETh IMHPOKHe Bo3MmoxkHocTn Deductor Studio
KacareJlbHO CTPYKTYPbI CETH, CIIOCOO0B 00yUEHHS U T.I. AHAIUTHKY MPEIOCTaBISIETCS IIHPOKUE
BO3MOXHOCTHA MO HAaCTPOMKE
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HOpMAaJIM3allik  CTOJIOIOB, pa3OMeHHsl JaHHBIX Ha oOydaloliee M TECTOBOE MHOXKECTBO,
OTpesieNIeHUs] CTPYKTYpPhl CETH, KOJIMYECTBA CIOEB M HEHPOHOB B KaXKIOM CIl0o€, BbIOOpEe (PYHKIIMU
aKTHBAllUd M €€ MapaMeTpoB, BHIOOPE pa3IMYHBIX AITOPUTMOB OOYYEHHUS W HACTPOMKH HX
apaMeTpoB.

Deductor Studio Academic (Hoebi) - [HerpoceTb [2 x 5 x 1]] = =

0t o 2
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Puc. 3.13 - I'pa¢ HelipoHHO¥i ceTn

Bce »3TO 1mo3BONSET MOCTPOUTH  MOJIENb, ONMCHIBAIOIIYIO TMPAKTUYECKU  JIIOOBIE
3aKOHOMEpHOCTH. Takke ObUIO MOKa3aHO, KaK MOXHO CIIPOTHO3MPOBAThH PE3YJIbTAaT, BBES JTHOObIE
3HA4eHUs BXOJHBIX (DakTOpOB, HCHONB3yd BuU3yanu3aTop «Uro-ecam». KayecTBO mMOArOTOBKH
JaHHBIX I MOJACIIM, a TaKXE Kadc€CTBO caMou MOJCIIM AHAJIWTHUK MOXKET OLCHUTH pPa3HBIMU
croco0amMM: MOCMOTPETh JHarpaMMy pacCcesHus, MPOBECTU psA HKCIHEPUMEHTOB IpPHU TOMOILIH
«Yro-ecnuy», MOCTPOUTh TUCTOTPAMMYPACIIPEIEICHUS OLIMOKH U T.II.

3.2 TlporHo3mpoBaHue TaHHBIX HA OCHOBE BPEMEHHOTO psiia

[IporHo3upoBanue pe3yiabTaTa Ha OINpeelIeHHOe BpeMs BIIEpe]l, OCHOBBIBASICH HA JaHHBIX 3a
MpoIIeee BpeMs — 3aJ1a4a, BCTPEUaroasicsi JOBOJIBHO YacTo (K MpUMepy, repes] 00IbIIHHCTBOM
TOProBBIX (PUPM CTOMT 3aJlaya ONTUMH3ALMU CKJIAJICKUX 3aIlacoB, JUIsl pelIeHHs KOTOpoil Tpebyercs
3HaTh, YE€rO0 U CKOJIBKO JOJDKHO OBITH MPOJAHO Yepe3 HEeNeNio, W T.II.; 3ajJada IpeacKa3aHus
CTOMMOCTH aKIUH KaKOro-HUOYAb MPEeInpUsTHS Yepe3 JeHb U T.A. U Ipyrue NoJ00HbIe BOIIPOCHI).
Deductor Studio npemmaraer ans 3Toro HHCTpYMeHT «IIporHO3upOBaHUE.

[IporHo3upoBaHue MOSBISETCS B CHHCKE MacTepa oOpaOOTKM TOJBKO IOCHE MOCTPOCHUS
KaKoH-Tub0 MoOJeNu MpOrHo3a: HeWpoceTH, JUHEWHOW perpeccun u T.1. IIpornosmpoBarh Ha
HECKOJIBKO I1arOB BIIEPE] UMEET CMBICI TOJIBKO BPEMEHHOM psJl (K MpUMEpY, €ClIU €CTh JaHHbIE 10
HEZEIBbHBIM CyMMaM IIPOJaXK 3a OIPENEICHHBIN MEPUOJI, MOXKHO CIIPOTHO3UPOBATh CyMMY IPOJAaX
Ha JBe Henenu Brepen). [ockoiabKy ImpH MOCTPOCHUH MOJENH MPOTHO3a HEOOXOIUMO YYUTHIBATH
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MHOTO (haKTOPOB (3aBUCHUMOCThH pe3yibTara OT MAHHBIX JIE€Hb, J1BA, TPH, YEThIpPE HA3aJ), TO
METOJIMKa UMeeT cBou ocobeHHocTH. [Tokaxem ee Ha mpuMepe.

VY aHanMTHKAa UMEIOTCS JAaHHBIE O MECSYHOM KOJMYECTBE MPOJAHHOTO TOBApa 3a HECKOJBKO
net. EMy HE00X0A1MO, OCHOBBIBasICh Ha 3THUX JAHHBIX, CKa3aTh, KAKOE KOJMYECTBO TOBapa OyneT
MPOJAHO uepe3 HeleNto M 4epe3 nBe. VICXoaHble AaHHBIE MO MpoAakaM Haxonmsarcs B (aiiie
«[Ipomaxku.txt» BeImomHUM UMITOPT AaHHBIX U3 ¢aiina (puc. 3.14).

[Tocie nMnopTa JaHHBIX BOCIIONIB3YeMCS JUarpaMMoOi Ut uxX nmpocMotpa. Ha Helt BuaHO, 9TO
JaHHBIE COJEPXKAaT aHOMAIUU (BBHIOPOCHI) M IIYMBI, 32 KOTOPBIMU TPYAHO PasIisiieTh TEHICHIIHIO.
[TosTOMy mepennporHo3upoBaHUEM HEOOXOJMMO yIAIUTh AHOMAIIMU U CTIaIuTh AaHHbe. Caenatsh
3TO MOXHO TPHU MOMOIIM CHEKTpalbHOW 00paboTku. 3amyctum macTtep oOpabotku (puc. 3.15),
BbIOEpEM B KauecTBe OOpabOTKM JAHHBIX CHEKTPATbHYIO 00paOOTKY M MepeiieM Ha CIeTyIOUIHi
mar mactepa. Crneayronuil mar oTBeyaeT 3a yJaleHue aHOMalIui U3 UCXOAHOro Habopa. Beibepem
none it obpabotkn «KOJIMUECTBO» m ykaxkem misi HEro BBIUMTAaHHME INyMa (CTENCHb
BBIUUTAHUS — Majias).

Deductor (Hoewd) - Aavbix] - olEl

o0 1
Bela Remiex-0
2« X| | Tabous X Duarpareaa X M

X SUEE-6-@-BE%E-| 8@

000401 2000M05  2000M10 Z00LMG3  ZO1MOE WD 007MOG  FOZWT1  20IMOS  200-M08 200402
2T (o - Mecaw

Puc. 3.14 - ./Ilnarpamma npoaax

Ha cnenyromem mare 3amyctum oOpaOOTKy, HakaB Ha «IyCK» M MOCMOTPHM MOJIY4EHHBIH
pesyabTat (puc. 3.16). BugHo, 4To 1aHHBIE CTIIAUINCH, aHOMAJIUH U IITYMBI UCUE3NU. Takke BUIHA
TeHAeHIUA. Terneps Mepen aHAIUTUKOM BCTaeT BOMPOC, a KaK, COOCTBEHHO, MPOTHO3HPOBATH
BpeMeHHOU psa. Bo Bcex mpempaylmx mpUMepax Mbl CTATKHBAINCh C CUTyaIlMed, Korja €CTh
BXOJIHBIE CTOJIOIBI - (DAKTOPHI U €CTh BBIXOAHBIE CTONOIBI — pe3yabTaT. B maHHOM ciydae cronders
OJIUH.

Ctpouth mporHo3 Ha OyAylee HEOOXOAMMO, OCHOBBIBASICh Ha JAHHBIX MPOIIUIBIX MTEPHUOJIOB.
[Ipenmnosnaraercs, 4To KOJIMYECTBO MPOJIAaXK Ha CIAEAYIOUINI Mecsll 3aBUCUT OT KOJMYECTBA MPOIaK
3a MpeAbIAyIIe Mecsbl. BxogueiMu (pakTopamMu A MOJIETH MOTYT OBITh MPOJAKU 32 TEKYIIUi
Mecs1, MPOJaXu 3a MEeCALl paHee U T.J., a Pe3yJIbTaTOM JOJIKHBI OBITh MPOJAXKH 3a CIEAYIOLIUI
MecsIl. 371ech SIBHO HE0OX0IUMO TpaHCHOPMHUPOBATH JAHHBIE K CKOJIB3SIIEMY OKHY.

© Kocranaiickuit pumnan ®I'B0Y BO «Henl'Y»




\w MIMNHOBPHAYKU POCCUN
DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEr0 00pa3oBaHus
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

e

Kocranaiickuii ¢puamnan
Kadenpa cormanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX UCLUILIHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH IpO(hecCHOHALHOM 00pa30BaTeIbHON IIporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTpaMMe
OakanaBpuara «bU3HEC JIOTUCTHKAY TI0 HAMPaBJICHUIO MoAroToBKH 38.03.02 MeHemkMeHT

Bepcus moxymenra - 1 cTp. 50 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

CnexTpanbHan obpaGoTka
HacTpoiika oTaensHes noned

° DNara (Mop + Mecau) Twn gaHHbR | BewecTeeHHER

HazHaveHHE |¢ Henonezyeraoe

— CrnasueaHye gaHHE:R

() SPypre-npentpasoBaHe
Nonoca nponyckaH«a

(") BeiBneT-npentipasosaHue
[ nytiiHa pasnoweHHa

MNopAgok BefEneTa

 BemMMTaHHE wyna
(®) Pypre-npeotipasoeaHUe

CTeneHe BEIMMTAHMA Wyka | Manaa W

| ¢ Hazag || Hanee » | | Crraena |

Puc. 3.15 - Bbi6op cnekTpaabHOii 00padoTKH
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Puc. 3.16 - Pe3yabTar criekTpajabHOI 00padoTKH
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3amyctuM Mactep oO0paOoTkH, BbIOEpeM B KadecTBe 0OpabOTUMKa CKONB3ALIEe OKHO H
MepeiieM Ha CIeAYIONIMHI 1ar. beulo pelieHo CTPOUTh MPOrHO3 Ha HEJEII0 BIEpe]l, OCHOBBIBASICh
Ha JaHHBIX 3a 12, 11 mecsueB Ha3azd, ABa Mecslia Hazal U Mecsi Ha3azd. [losromy HeoOxoaumo,
HazHaunB mosie «KOJIMYECTBO» wucnonb3yembiM, BbIOpaTh riayOuHy morpyxkenus 12. Torma
JaHHBIE TPAHC(HOPMUPYIOTCS K CKOJB3AIMIEMY OKHY TaK, YTO AHATUTHKY OYAyT IOCTYIHBI BCE

Cronpssuee oxHo =
TpaHCIGHAOESHE ETONGLA C MCMOAEIOBSHEM CKOMBIALETD OKHa ‘

© Lera (Fon + Mecay) M crontua coLz
+ Konecteo -
Tin aareis BewecTesnHL

Hasnauerme ' Mernomsoyerios v

T My6iHa NOrpHEHHA 12 3
T OpUSGHT NPorHOSUpoEaHUA 0 2

7] Dcragnsme Henonmee samicu

<Hasan Orveria
Tpebyemblie (GaKkTOpbl IANOCTPOCHHS porHo3a (puc. 3.17).

Puc. 3.17 - Ckoab3siiiee 0KHO

[IpocMoTpeTs mMoNydYeHHbIE JaHHBIE MOXXHO B BHjAe TaOnuubl. Kak BUgHO, Temepp B
KayecTBE BXOJHBIX (PAKTOPOB MOXKHO HCIOJIb30BATh
«KOJIMYECTBO - 12», «kKOJIMYECTBO - 11» - naHHbIE 110 KOJINYECTBY
12 u 11 mecsineB Ha3zajq (OTHOCHTEIBHO NMPOTHO3UPYEMOI'O MECsIa) U OCTalbHble HEOOXOANMBIE
¢daktopsl. B kauecTBe pe3ynpraTa nporuosa 0yzaeH ykaszas cronden «KOJIMYECTBO».

IlepeliieM HENMOCPEACTBEHHO K CaMOMY IOCTPOEHHUIO Mojenu nporHosza. OTkpoeM macrtep
00paboTku U BbIOEpeM B HeM HelpoHHyroceTh (puc. 3.19). Ha BTopom mare mactepa, coriiacHO
C MPUHATBHIM paHee PEIICHUAM, YCTaHOBUM B KauecTBe BXOAHBIX noist «KOJIMYECTBO-12y,
«KOJIMYECTBO-11», «KKOJIMYECTBO-2» nu «KOJIMYECTBO-1», a B
kayecTBe BbIXOJHOTO - «KOJIMYECTBO». OcranbHble nons caeaaeMuH(popMalMOHHbIMH.
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Puc. 3.18 - Ta6auua ckoJIbL3411er0 OKHA
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Hactpoiika HasHa4YeHWRA cTonbuos
3anaiTe HAZHAYEHMA UCROAHBT CTONGWOE 3HHEX

O Konvuecteo10 Wra cTontua | coLz

O Konwecrso g S ——
O Konwecrsod -
e K.onmuecTeo-7 HazHaueHue "&
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."| KonuuecTeo-2
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'g; KomuecTen
< CpeaHee 1864843 52386291
354553 479266148

| BeiwecTeeHHRIR

| HenpepbieHeii

CratucTika

CraHpapTHoe oTka.

HacTpoiika HopManuzamM. .

Puc. 3.19 - Hacrpoiiku macTepa cieKTpaJibHOI 00padoTKH

OcTtaBUB OCTabHbIE TAPAMETPBI TOCTPOSHHSI MOJIENIH 110 YMOITYAHHIO,TOJIKO KOJMYECTBO
HEHPOHOB CKPBITOTO CJI0S MOCTaBUM paBHBIM 5 (puc. 3.20), o0yunuM HeipoceTs (CM. mpuMep
«MIPOTHO3UPOBAHNE YMHOKEHHUSI C TIOMOIIBbIO HEHpOHHOM ceTn») (puc. 3.21). [TocnenoctpoeHus
MOJIENIN JIJISl TIPOCMOTPA KauecTBa 00yUEHUS MPeICTaBIM ITOJTydYeHHBIE TAHHBIE B BHJIE THATPAMMBbI
U IMarpamMMsbl paccesHus. Bmactepe HacTpoilku auarpammbl BbIOEpeM ISl OTOOPaXKEHMs OIS
«KOJIMYECTBO» u «KOJIMYECTBO OUT» - peanpbHOE U CHPOTHO3UPOBAHHOE 3HAUYCHHE.
PesynpraTom Oyner nBa rpaduka, mokazaHHble Ha puc.3.22.

Hacrpofika cTon6uos AHarpammb
HacTpoiika pasnuuHbx NapaMETPOE CTONGLOE GHAr partel

| THn aaHHEI: | Leer
9.0 Bl scTEEHHER
9.0 Bew ecTEEHHEI

Metra crontua
[ KonuuecTeo-6
[ Komdectso-5

[1 Konuyecreo-4
[1 Konuyecteo-3
[ Keauuecteo-2
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Tun P M
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[ Koaudecteo _ERR

9.0 BewecTEEHHEIR
9.0 BewecTEEHHER
9.0 BewecTEEHHER
9.0 BewecTEEHHEIR
9.0 BewecTBEHHER
9.0 Bl ecTEEHHEIR
9.0 BewecTEEHHEIR

MaanucH no 2

[ 3ravern no ¥

OO EEODEEO

Dara Mo + Mecau)
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CTpYKTYPa HEAPOHHOR CETH

 Hefponei s cnoss | [ AKTHBaUMOHHaA byHcuWA ]
BHOAHAM [ 4 || Tvnsum ‘Ewmuma v‘
ckpomencnoes; |1 [S] Kpara
Croit Herporer | Cironga

1

< Hazan H Danse > | | OrrieHa

Puc. 3.21 - O0y4yenue HEHPOHHOM ceTH

2 ®aiin Mpasks Bug MsGpskroe Cepsuc Okvo 7 [= =]
D&-W & F el dae @ & mEO @B
CueHapuu ? - X | [pac HeitpoceTi X\ Iuarparma paccesHa X| Uro-ecnu X Auarpamma X -
oo Trex (SuLE-w-e-Bmi- s @
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[¥ O Komwecrse [ [ Kenwsecrao_ouT |

Puc. 3.22 - CpaBHeHHe 3TAJOHHBIX JAHHBIX € IPOTHO30M

JlnarpamMma paccestHust 60Jiee HaryIsIIHO TIOKa3bIBaeT KauecTBooOydeHus (puc. 3.23).
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¥ Osiin Mpaska Bug Ms6panHoe Cepsuc Okvo 7 RE
DE-H & %ma| B8 e ¢ memay-2
Cuenapun ? - X| | Tpaw Heiipocery X JMarpardra pacCenHin X‘ Hro-ecim X\ Duarparaa X| -
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Puc. 3.23 - lInarpamma paccessHusi

HeiipoceTs oOydeHa, Temepb OCTAJIOCh CaMO€ TJIABHOE — MOCTPOUTH TPEOYyeMBbIN MPOTHO3.
JIast 3TOro OTKpbIBaeM Mactep 00paboTku (puc. 3.24) u BbIOMpaeM MOSIBUBILIHUICS Temepb
00paboTunkK
«IIpornosupoBanue». Ha BTopom Imiare mactepa Hpeiuiaraercsi HaCTpOUTh CBS3M CTOJIOLIOB JUIs
MIPOTHO3UPOBAHMS BPEMEHHOTO psiZia — OTKyAa OpaTh JaHHBIE JUIS CTOJIONA MPH OYEpEeTHOM IIare
nporHos3a (puc. 3.25). Mactep cam BepHO HAaCTPOMJI BCE MEPEXOAbl, MOITOMY OCTAETCS TOJBKO
yKa3aTh TOPH3OHT MPOTHO3a (Ha CKOJBKO BIlepe]] OyAeM MpOTHO3MPOBATH) PABHBIM TPEM, a TaKKe,
JUIS HAaIJIITHOCTH, HEOOXOIUMO /100aBUTh K MPOTHO3Y MCXOJHBIE JaHHbIE, YCTAHOBUB B MacTepe
COOTBETCTBYIOIIUHN (IIa’KOK.

[Tocne 3TOoro HEOO6X0IMMO B KayecTBE BU3yalIM3aTOpa BEIOpaThIuarpaMMy IporHosa, Koropas
MOSIBIISIETCST TOJIBKO TIOCTI€ MPOTHO3MPOBAHUS BPEMEHHOTO psifa. B Mactepe HacTpoiku cTOJiOI0B
JMarpaMMbl  TIPOTHO3a  HEOOXOJMMO  yKa3aTh B KayecTBE  OTOOpakaeMoro  crosder|
«KOJIMYECTBO». Temneps aHaIUTUK MOKET JaTh OTBET Ha BOMPOC, KAKOE KOJIMYECTBO TOBAPOB
OyzeT MpoJaHO B CIEAYIOIIEM Mecsle U Aaxke JBa Mmecsua cnycts (puc 3.26). MacmtabupoBas
pe3yabTaT W BKIIOYMB METKH, MOXHO YBHJIETh pacyeTHbIE 3HAYCHHWE Ha 3 Mecslla BIIEpen
(puc.3.27).
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Puc. 3.25 - MacTtep nporHo3upoBaHust
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Puc. 3.27. Pe3yabTaThl MacTepa NpOrHo3upoBaHUsA
[Tocne 3aBeprieHust aHanmM3a JaHHBIE MOXHO JKCIIOPTHPOBaTh. Tak Kak JaHHAs BepCUs

AaBIsgeTCs OecriuaTHOW Jnsi o0pa3oBaTeNbHBIX IIeJIei, TO JaHHBIE MOXHO BBITPY3UTh JIHOO B
TEKCTOBBIH (aiis, 1160 B COOCTBEHHBIH MPOEKT MPOrpaMmbl ¢ paciimpenueM «*.ded». Macrep
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HKCIOPTAa MMEET TOYHO TaKue e HACTPOHKH, Kak M Mactep mmiopra. boiee Toro, ecim skcmopT
TaHHBIX COBEPIINTH B TEKCTOBBIN (aj, TO JajeeJaHHbIC MOYKHO CKONMPOBATh B (hailyl TaOIMIHOTO
nporeccopa Excel, u nocrtarouno koMpopTHO ¢ HUMH PAOOTATh.

JlanHblid TIpEMep MOKa3al, kKak ¢ nomoinso Deductor Studio mporHozupoBaTh BpeMEHHOI
pan. [lpu pemenuu 3a1aun  ObUIM IPUMEHEHBI MEXAHNU3Mbl OUMCTKHU JAHHBIX OT IIYMOB, aHOMAJIUH,
KOTOpbIE 00ECHeYMIM KauyeCTBO IOCTPOCHHUS MOJEIM TPOrHO3a Jajee U COOTBETCTBEHHO
JIOCTOBEPHBIN pE3yJbTaT CaMOI0 IIPOTHO3MPOBAHUS KOJMYECTBA MPOJAX HA TPU MECSLA BIIEPE.
Takxke OBUT IPONEMOHCTPUPOBAH NPUHIMI MNPOTHO3UPOBAHUS BPEMEHHOTO psAlda — HMIIOPT,
BBISIBJICHUE CE30HHOCTH, OYMCTKA, CIVIA)KMBaHHE, IMOCTPOCHHE MOJENU IPOTHO3a M COOCTBEHHO
MIOCTPOEHHE MPOTHO3a BPEMEHHOT'O Psi/ia, a TAKXKE SKCIOPT Pe3yIbTaTOB BO BHEUTHUHN (aidi.

3.3 3agaHue HA CAMOCTOATEJIBLHYIO padoTy

HOJ'Iy‘II/ITB OT mpfcrioaaBaTcCiisds BapHaHT 3aldaHUA IJIs1 IIPOTrHO3UMPOBAHUA (I/ISMGHCHI/IC Kypca
BaJlImoT, Fpa(bI/IK CHUHYCOUIBI, IPOTHO3UPOBAHUC CYMMBI UJIM PA3HOCTHU YHUCCII U )Ip)

KOHTpOJ'IBHBIe BOITPOCHI

1. Urto Takoe BpeMeHHO# psin?
2. B xakue hopmaTel MOXKHO SKCIIOPTUPOBATH TAaHHBIC W3
Deductor Academic?
3. Yro Takoe oOyyarolasi ¥ TeCTOBasi BBIOOpKa?
4. Kakne nHCTpYMEHTBI MOKHO HCITOJIb30BaTh UIATIPOTHO3UPOBAHUS ?
5. JUis 4yero iy kMT AUarpamma paccessHus?

bubnuorpaduueckuii cnucok

1. Odunmansherii caiir Deductor Academic Studio [DnekTponHbliipecypc] Pexxum
noctyna: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoACTBO aHAJIMTHKA.

3. Berpoennast cipaBka MpUIIOKEHUS.

© Kocranaiickuit pumnan ®I'B0Y BO «Henl'Y»



http://www.basegroup.ru/

@y MHMWHOBPHAYKHN POCCHHA

DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 58 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

IIpakTuyeckas padora 4
HeiipoceTeBble TEXHOJIOTHH B HHTELIEKTYAJILHOMAHAIU3€E TAHHBIX
[TponomkuTenbHOCTL PabOTHI — 8 Yac.
Heab padoThbi: N3yYNUTh KIACTEPH3ALIUIO C IIOMOILBI0 CAaMOOpraHu3yrouxcs kapt KoxoneHna

B aHaiuTHueckoM makere Deductor Academic.

[Tporpamma paboThI

1. [Tpou3BecTr UMIOPT AAHHBIX U3 TIOJATOTOBJICHHOTO (aiina.

2. C nomomsio Kaptel KoxoHeHa BBINOIHUTG KJIACTEPU3ALMIO HA JAHHBIX
KOHTPOJIBHOI'O IIPUMeEpa.

3. BhInonHuTh 331a4y K1acTepU3aLuio A/ JaHHBIX TOUHAUBUIyalbHOMY 3aaHUIO.

MeToauyeckue yKa3aHus 10 BbINOJHEHHIO PadoThl
4.1 O0uue mOHATHS 0 caMoOoOpranu3yiuxcs kaprax Koxonena

Camoopranmsytomasics kapra Koxonena (amrn. Self-organizing map - SOM) -
COpEeBHOBaTeNbHAsE HEWpPOHHas ceTb ¢ oOydeHueM Oe3 yuuTelns, BBIIOJHSIMIOMAS 3a1ady
BU3yalM3aluuu U Kkiacrepusauuu. Wnes ceru npemioxkeHa ¢uHckuM y4€HbIM T. KoxoHeHOM.
SIBrisieTcst METOJIOM MTPOEIIMPOBAHNS MHOTOMEPHOTO IPOCTPAHCTBA B IPOCTPAHCTBO ¢ O0siee HU3KOM
pa3MEepHOCThIO  (dYale BCEero, JBYMEPHOE), TMPUMEHSETCS  TakXKe JUIsl pEeIIeHUus 3ajad
MOJIETIMPOBAHUS, IPOTHO3UPOBAHUS U JIp.

Camoopranusyromasicss Kapra COCTOMT M3 KOMIIOHEHTOB, HAa3bIBAEMBIX Yy3JaMH WIH
HelipoHamu. MX konuuecTBO 3amaércsi aHAIMTUKOM. KaXnaplii M3 y3J10B ONMCBIBAETCS ABYMS
BeKTOpaMH. lIepBelii — T. H. BEKTOp Beca M, UMEIOLIUN TaKyl K€ pPa3MEpPHOCTb, YTO U BXOJHBIC
naHHble. Bropoil — BekTop I, mpeacTaBisromuil coboil KoopauHaThl y3ia Ha kapre. OOBIYHO
y3Jbl pacHojiaraloT B BEPIIMHAX PETYJISpHOW pPEmETKH C KBaJApPaTHBIMH WM IIECTHYTOJIbHBIMU
STYEUKaAMU.

Camoopranu3yromasicsi kapra KoxoHeHa sIBISIETCS pa3HOBUAHOCTHIO HEWpOHHOM ceThu. OHa
IpUMEHSETCA, KOTJja He0OOXOJMMO PEeIINTh 3ajjauy KJIacTepU3aliu, T.€. paclpelesuTh JaHHbIE 1O
HECKOJIBKMM KJIacTepaMm. AJITOPUTM ONpEIEseT pPacCHOJOKEHUE KIACTEPOB B MHOIOMEPHOM
npocTtpaHcTBe (akTopoB. McxomHble NaHHBIE OyayT OTHOCHUTBCS K KakOMy-IHOO KiacTepy B
3aBUCHMOCTH OT PacCTOSIHUA J0 Hero. MHOroMepHoe MpOCTPAaHCTBO TPYAHO JJIsl MPEACTABICHUS B
rpapuueckoM Buae. MexaHU3M k€ TNOCTpoeHust KapTel KoxoHeHa mo3BoisieT OTOOPa3HUTh
MHOTOMEpPHOE MPOCTPAHCTBO B JIBYMEPHOM, KOTOpoe Oosiee ynoOHO M Ui BU3YyalIM3alUuH, U UL
MHTEPIIPETALMM PE3YIbTATOB AHAJIUTUKOM. Tarke C MOMOIIBI0 NOCTPOEHHOH KapThl KoxoHeHa
MOKHO PEUINTh U 3aJlady IpOrHo3upoBaHus. B aTom ciayyae pesynbTupyroiiee noje (To, KOTopoe
HE0O0XOJMMO CIIPOrHO3UPOBATh) B TOCTPOCHMM KapThl He yuacTtByeT. [locne kmacrepuzanum,
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UCIIONB3Ys quarpammy «UTo-eciiny», MOKHO TPOBECTH YKCIIEPUMEHT. AJITOPUTM OMPENEISIET TOUKY
MIPOCTPAHCTBA, TJE PACIOJIOXKCHBI BBEICHHBIC JJIS TPOTHO3a JAHHBIE W K KAaKOMY KIIAcTepy
MPUHAJICKUAT JAaHHAS TOYKA, W TOJCYUTHIBACT CPEIHEE IO PE3yIbTHPYIOIIEMY MO0 BCEX TOYCK
3TOTO KJacTepa, 4yTo W OydeT pe3yabTaToOM MPOrHO3a (Ui JAMCKPETHBIX JAaHHBIX PE3yIbTaTOM
MIPOTHO3a SBJISETCS 3HAUCHHE, OOJIBIIE BCEIO BCTPEUAIOIIEeCs B PE3yIbTUPYIOLIEM I10JI€ BCEX STUEEK
KJIacTepa).

4.2. Ilpumep Ki1acTepu3aIfu JaHHbBIX

PaccmMoTpuM MexaHH3M KJIacTepH3allH MyTeM MOCTPOSHHUS CaMOOPTaHU3YIOLICHCS KapThl,
OCHOBBIBASICh HA TUITUYHBIX XapaKTEPUCTUKAX IBETKOB. McxomHas Tabnuma HaxomuTcs B ¢aiie
npuMepoB «MpuckeLtxty. OHa COAEPKUT CIEAYIOIINE MapaMeTpPhl I[BETOB:

«JJIMHA YAILIEJIWUCTHUKAY», «IIMPUHA YAIIEJIMCTUKAY,

«1JIMHA JIEIIECTKA», «IIMPHUHA JIEIIECTKA», «KJIACC

HIBETKA». 3agaua cocToUT B TOM, YTOOBI OMPENEIUTh MO PA3IUYHBIM MapaMeTpaMm ILBETKa €ro
kiacc. I[Ipenmonaraercsi, 9To MBETHI OJHOTO KJacCa MMEIOT CXOKHE TapaMeTphl, MO3TOMY OHHU
JOJKHBI HAXOAUTHCS B OTHOM KJIacTepe.

s Havanma HEOOXOAMMO HMIIOPTHPOBaTh JaaHHbIe u3 (aiiina (puc. 4.1). Ilocne storo
3aImycTuM, Mactep 0o0opaboTku U BbibepeM u3 crucka Meton obpabotku «Kapra Koxonena» (puc.
4.2). Ha BTOpOM IIaremactepa HacTpOMM Ha3HaudeHUs CTONOIOB (puc. 4.3). YkaxeMm cTonoOmy
«KJIACC IIBETKA» naznauenune «BeixomgHoO#», a OCTaIbHBIM —

«BxomHoit». T.e. HA OCHOBE JaHHBIX O I[BETKE OyZ€M OTHOCUTH €ro K TOMYHUJIM HHOMY KJIaccy.

Deductor Studio Academic (Hoswlif) - [KapTa Koxorena) = =
Qaiin [paska Bug Wsbpawnoe Cepsnc Owno I - & %

D=E-H & | R e & mEmiak-T

CueHapHu ? - X| Tatinuua ? -0 Xl
EE 5D pxw | & E-s 7 1S e o] R

= CLEHAPMM

JLkHE HalWenMCTIHK S | Wnpita YawenmoTrra | Lanna nenectra | Wuprna nenectka F.nacc | 2
Kapra KoxoHeHa

51 38 14 0.2 Iris-setosa
44 3 14 0.2 Iris-setosa
47 32 13 0.2 Iris-setosa
46 Al 15 0.2 Iris-setosa

5 36 14 0.2 Iris-setosa
54 34 17 0.4 Iris-setosa
46 34 14 0,3 Iris-setosa

5 34 15 0.2 Iris-setosa
44 24 14 0.2 Iris-setosa
44 Al 15 01 | Iris-setosa
54 ar 15 0.2 Iris-setosa
44 34 16 0.2 Iris-setosa
44 3 14 01 | Iris-setosa
43 3 11 01 | Iris-setosa
54 4 12 0.2 Iris-setosa
a7 44 15 0.4 Iris-setosa
54 34 13 0.4 Iris-setosa
51 34 14 0,3 Iris-setosa
a7 38 17 0,3 Iris-setosa

Puc. 4.1 - UMmnopTupoBaHHble JaHHbIE

[T T T T T T I T T T T TTITITTI=
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IlepBslii 3x3eMILIAP

KOITUA Ne

Mactep o6pa6oTKu

HazeaHue

| OnucaHue

CedpTra cTonSuos
CatannuHr
L2 Pazfiuetue Ha rHo...
= Cronbzawes okHo
TZa KoHeuHbie knacce:
=l Data Mining
o0 AETOKOPPENALMA
@ Accoupamuerse np

EH3

CozgaHue Nockol Tatauuel W3 CBOaHORN

P OPMUPOBEHHA PEMDESEHT STHEHOMD NOAMHE. ..
PaztineHue Ha oGyyaHLEs W TECTOBOE MHOMKE...
TpaHEPOPMALHA LEHHEN CHONESAWHM DIKHOM
MaHukeH1e pasHOOSPaSMA YHUKANBHBIE SHAY. .

PacyeT BLIGOpOYHON BT OKOPPENALWU CTANBLOE
... MNowce ACCOUMETHEHEIX FABMCUPOCTEM

,. K.nactepusauma K.nacTepusauma anropurvon k-means MM g-..
T EM knactepuzauna  KnacTepuzauna anropuriom Expectation-ia...
F.nacTepusauma Tp...  KnacTepusauna TpaHsakuwei anroperror CL.
7 Nunetinan perpeccun MNocTpoeHUe MWHERHON MOg e

B NorkeTyueckan per... NacTpoeHUE SHHAPHOR AOMHETHYECKORN MOZEK

% epeso peweni MNocTpoeHke AepeBa peWeHKH anropuTom T, w

< Hasan, | Nanee » | | OtraeHa

Puc. 4.2 - Macrep odpadotku «Kapra Koxonena»

Hacrpoiika HasHavyeHuh cTonbuoe

3anaime HAZHAYEHWA MCHOOHBR CTONGLOE 0aHHBIX

.'I TLMHE YEWEAHCTHES
"'| LnpHHE YawEAHCTHEE

*.| D nuHa nenectra

MrA cTondua | COLA

Tun AaHHb | Crpoxosei

HazHaqeHue |q> BemogHoe

B naHHbx | HucrpETHEI

 YHHKANEHEE ZHIYEHUA
K.0n-B0 YHMEANEHER SHSYEHWEA

Iris-setosa
Irig-versicolor
Inig-wirginica

HacTpoik.a HOpMaNW3 ALK, .

| < Hazan || Hanee »

Puc. 4.3. Hactpoiiku macrepa kapt Koxonena

Ha Tperhem miare wmactepa HEOOXOAMMO HACTPOUTH CIIOCOO pa3[elieHHs] HCXOJHOTO
MHOKECTBA JaHHBIX HAa TECTOBOE M O0ywaroliee, a TakKe KOJMYECTBO MPUMEPOB B TOM H JIPYrOM
MHOXECTBE. YKaXeM, 4YTO JaHHbIE OOOMX MHOXECTB OepyTcs CIy4ailHbIM 00pa3oM, 3aaJuM
pa3Mep TEeCTOBOTO MHOKECTBA PABHBIM JECATH MpUMepaM, IMyTeM HW3MEHEHUs 3HAueHHs CTOJIOIa

«Pa3mep B cTpokax» cTpoku «TecTtoBoe MHOKECTBOM(pHC. 4.4).
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Crenyromuii mar mpearaetT HaCTpOUTh MTapaMeTphl KapThl (KOJINYECTBO syeek nmo X u no Y,
ux ¢opmy) u napaMmeTpsl 00ydeHus (Crocod HauaIbHOW MHULIMATU3AINH, TUIl (PYHKIIMU COCENICTBA,
NepeMeIInBaTh JIM CTPOKM OOYdYalolmero MHOXECTBA W KOJMYECTBO OIOX, 4Yepe3 KOTOpbIe
HEOOXO0JMMO MIepeMeIIMBaHKe). 3HAYCHHS [10 YMOJIYAHHIO BIIOJHE MOAXO0 T (puc. 4.5).

Ha msitom mare mactepa He0OX0MMO HACTPOUTD MapaMeTpbl OCTaHOBKU 00y4eHus. OcTaBuM
napameTpsl o ymosdauuto (puc. 4.6).

Ha mectoM mrare HacTpaWBalOTCS OCTAJIbHBIC MapaMeTphl OOYYEHHUsS — CIOCO0 HaYalbHOU
MHUIMAIU3AKY, TN QYHKIIMUA COCEJICTBA U TaKXKe MapaMeTphl KjlacTepu3aluid — aBTOMaTHuYecKoe
OTIpeJIeJIEHUE YUCIIa KIACTEPOB C COOTBETCTBYIOIIMM YPOBHEM 3HAUYMMOCTH JINOO (PUKCUPOBAHHOE
KOJIMYECTBO KJIACTEPOB IMPEAOCTABISAETCS BO3MOXKHOCTh HACTPOUTh HHTEPBAJIbl  OOydeHUS.
Kaxnpiii mHTEpBaN 3a1aeTCs KOJIMYECTBOM JIIOX, PAIHMYCOM OOYYEHHS M CKOPOCTBIO OOyYEHHSI.
VkaxeM (UKCHPOBAHHOE KOJIMUECTBO KJIACTEPOB, paBHOE TpeM (puc. 4.7).

PastuMeHHe WcxogHOro Haﬁupa AdHHHX Ha NDAMHOXECTEQ

HacTpofire pastueHHE HCXOQHOMO MHOXECTES AaHHEX HA O0Y4aOWEes W
TECTOBOE MHOMECTES

Cnocoa PasgeneHHA HCROQHOr O MHOAKECTES JaHHBR EHHHEHHD

Crondey gna PasgeneH|a MCL0QHOMD MHOHECTES

Fazmep
B npoueHTasx | B cTpokax
Deyyaowees 93,33 140 | Mo sospacTaHuMo

TecTosme B.67 Mo BoEpacT aHMD

HMToro: 100,00 150

MHokECcTED MopAok COpTHROEKK

KonuuecTen crpok [Ecero] 150
< Hasan OrreHa

Puc.4.4 - HacTpoiiku TeCTOBOIo U 00y4aronero MHOKeCTBa
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Hacrpoiika napamerpoe kapru KoxoHeHna
Yeamure 3Ha4EHMA NapaMeTpos KapTel FoxoHeHa

— [NapateTpel KapTEI  Bug, kapTe

Fazrep no oo ¥
Paztaep no ooy

Kon-eo queek

P opria AUEEK |LIJECTMganbe|e

‘ < Hazaa ” Danes » | | OreHa

Puc. 4.5 - HacTpoiiku 3HaueHHs1 IapaMeTPOB KapT
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HacTpoika napaMeTpoE oCTAaHOEKH 0GYYeHHA

Yk amure yonoEWA NpekpaweHa ofyyeHa, DoyyeHuwe Syger
OCTSHOENEHD MM BEINGAHEHHM QAHOMD M3 YCA0EHH.

CumTaTE NPHFER PACA0SHAHHEIM, SCAH OWMEK.S MEHELE

| Mo goCTHAEHMID 3N0EM

— D6yyamwes MHOMECTED

[] CpeaHas owutka Merbwe
[ MakcumaneHan owWeka MeHELE

[]PacnosHano npuepos (%]

 TECTOBOE MHOKECTED

[] CpeaHan owweka Merbwe
[ ] MakcumansHas owwtka MeHswe

[ PacnosHano npuepos (%]

|| Hanee » | | OTreHa |

Hacrpofika napaMeTpos ofyyeHHA KapTh KoxoHena
JraHHTE 3HAYEHMA MApaMETPOE OGY4EHWA KaPTE K.oKoHEHS

Cnocod HavaneHoH MHMULMANMS UMK KapTEl W= cofcTEEHHER BERTOPOE

K.oMyecTED A0y, YepEs KOTOP0S HEOGXO0MMO NEPEMEILMESTE CTROKM 20

 CropocTe afy4eHHs Paguyc o6yyeHua

B Hadane ofyueHWa 0.3 v B Hadane ofyueHuA

B roHue ofyueHus 0,005 ¥ B roHue ofyueHus
S

— KnacTepusauma

D ABTOMATHYECKH ONpegenHTe KOAKMYECTED KNacTepos

HDDBEHb FHAUMMOCTH, - ‘:PHKCHDDBBHHDE KOM-E0 ENACTEROE B

| < Hazan || Danee » | | OTraeHa |

Puc. 4.7 - Hactpoiiku napameTpoB 00yueHusi kaptbl KoxoHena
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Ha cenpmom miare mpezsiaraercst 3almycTUTh caM mporecc oO0ydenus (puc. 4.8). Bo Bpems
O00y4eHUs] MOXXHO TOCMOTPETh KOJHMYECTBO PACIIO3HAHHBIX INPHUMEPOB M TEKYIIWE 3HAYCHHS
omuOOoK. 37ech HEOOXOIUMO HaXaTh HA KHOMKY IyCK M JIOXKIATbCsA 3aBepIICHUs Ipoliecca
00paboTKH.

MocTpoenve KapTu KoxoHeHa
Janyck. NpoLecca NOCTPOEHKA KapTel KoxoHeHa

— Ofyjaowes MHoeCTED — | [ [ 2CTOBOS MHOKECTED

(=[] Make. owwdka 614E-02 || B[] Make. owntka 2 BOE-01
[=] [+] CpeaH. owudka 1.37E-02 [ [+] Cpean. oumtika 942E-02 Bpera ofyyeHuA
PacnozHano (%] 92 86 PacnosHaHo (%) 10.00 00:00:0

Tern oOHOENEHMA

e e

Rt B
R .

1,00E-01 J o= -

= Nuck

Il Mayza

o 4-------4--%----1-

n f-----o-d--
=1
e
=
e
P [
=

(= [EE Sy S ) B
1S EEEEEEEERY FEFEEE EE

M Cron

Puc. 4.8 - IIpouecc o0yuyeHus

[Tocne 3Toro HEOOXOIMMO B CIIUCKE BU3YaJIM3aTOPOB BHIOpATh MOSIBUBIIYIOCS Tenepb «Kapry
KoxoneHna» 1i1si mpocMOTpa pe3yabTaToOB KIIACTEPU3AINH, a TAKKe BH3yann3arop «Urto-ecnmy» s
MPOTHO3UPOBaHMUS Kiacca mnBetka(puc. 4.9).

Jlasiee, B MacTepe HaCTpOHKM oTOOpakeHUs KapThl KoxXoHeHa HEOOXOIMMO yKas3aTh, 4TOOBI
0TOOpaXKaJIuCh BCE MOJIS, TAKXKE CIIEAYET YCTAHOBUTH KOJIMYECTBO KIIACTEPOB pAaBHBIM TpPEM H
MOCTaBUThH (hIaKOK
«[panuiisl knacteposy (puc. 4.10).
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OnpeaeneHye cnocoGoE OToOpaXeHHA
Britiepure cnocot oTofpaskeHHa 0aHHE!x

HazeaHue | OnMcaHKe
= [+ Data Mining
[~ Ceasurnactepos  OToSpamaeT CEAZM MEKLY KACTEPAaNM

|7 K.apTa K.oxoHeHa CaroopraHKsywaaca kapTa KokoHeHa

[T Tatmuua conpase... PesynbTaTel NOCTPOSHHA MOLEAH B BHLE TaGAMUE CONPAKEHHOCTI
[¥ HYro-ecau AHANMS NOCTPOEHHON MOLENMA N NPMHWLHNY YTO-ECM
[T Marpuua cpagHerkA MaTpHLa NoNapHorD cpaEHEHHA 0FbEKTOR
[T Npodnd knacTepos WocneqoBaHe Npoduagi K1acTepoE
= TaGaHuHbie gaHHbIE
[T Ofysarowui natop  Ofyuailes M TECTOEOE MHOKECTES
[T Tatimua OTofpakasT AaHHEIE B BHLE TatiHLbl
[T Cramucrika OTofpasaeT CTATMCTHYECKHE LEHHEE BEIOOPKM
= |_ IpadukH

T Musarnararaa MrafinawaaT Aauusie © CunG AErnEeasaeT

‘ < Hazag || Danee » | | OrraeHa

Puc. 4.9 - Cnoco0 oToOpaxeHust JaHHBIX

Hacrpofka orofpaxeHdi kapre KoxoHena

BriGepeTe HeoSKOQHMEIE OTOSPaKEHMA KAPTE K.ONOHEHS W HACTRONTE WX
NapareTpel

CAMCOE AONYCTHMEIR OTOSPaXEHMI KapTEl

EI ¥l BxoaHele cTonbus! CRocof packpalMEaHHR AYEEk
i 7] [lnMHa vawenmcTuka
¥] WHpHHa YaWEMCTHES
¥l DauHa nenecTka [ Crnammeanme UBeTOE KapTEl
¥ WupKHHa nenecTk.a
EI . BriogHelE cTonfue! [] Fpanmub: sueek
: ¥] Knace
EI ] CreuHansHee

|EI LlgeTHaA namirpa

[ paHMLEl KNaCTEpOE

¥l Marpuua paccToAHuME FPaztiep Auebikid No Yron4aHK M9k,
[ Marprua owrbok, KBAHTOESHWA

[ Marpuua nAoTHOCTI NONAaHKA T

K.nacTepel
Mpoekura CardrdoHa

| < Hazan || Nanee > | | CtraeHa

Puc. 4.10 - Hacrpoiika oTo0pa:keHHsl KJIacTepOB
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e

«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)
Kocranaiickuii ¢puamnan
Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DOH/I OLIEHOYHBIX CPEACTB M0 TUCHUILIHMHE (MOAY0) «VIHTeNIeKTyaabHbIA aHAIN3 JaHHBIX) 110
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 66 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

[Tocne 3TOro MOXHO YBUIETH MOyYeHHBIE pe3yibTathl (puc. 4.11). KadecTBo kinacrepuzanuu
MOXKHO OueHUTh, mpocMoTpeB KapTy «KJIACC LIBETKA». Ha Heil BUAHO, 4TO OOJBIIMHCTBO
[[BETOB OBUIH KJacCU(UIIMPOBAHbI PAaBWIBHO. 3aMETHM, YTO BCE LBETHI Kiiacca Setosa
MoMajy B OJIUH KJIacTep. TO TOBOPUT O 3HAUYUTEIHLHOM OTIMYMUIIAPAMETPOB LIBETOB 3TOTO KJlacca
OT Apyrux. SIBHOE pa3zinnyue HaOMI0IaeTcs MO JUIMHE U IUPUHE JienecTKa. To, 4To 4acTh MPUMEPOB
Virginica momaia B kiacc Versicolo u Hao60poT rOBOPUT O MEHBIIIEM Pa3IMYKMK 3TUX KiaccoB. Ha
KapTax, B OTJINYHUC OT Setosa nHe BUHBI PE3KUC OTIINYUA TapaMETPOB LBCTOB 3TUX ABYX KJIACCOB.
OTHUM Kak pa3 U 00bACHIETCS «[IPOHUKHOBEHHE» HEKOTOPOI yacTy IpUMEPOB B APYToil KiiacTep.

[nWHa YaenucTUKa [ | WwpwvHa vawenuctuka B
@ Q
»
~ s~
I o | — 1
— 1 | T
4.3 569957515 791 2 32 4,399530974
[nvHa nenectka 7 | WwpwHa nenecka  x |

r"‘v
T !| T
7,493906652 195 £9 | [0335248642 13 25
Knacc [T | Matprua pacctosHmii B
. ) s

I
Iriz-zetoza Irig-werzicalor Iriz-virginica

Knacrepnl
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DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
OakaaBpraTa «bu3Hec JOTUCTHKa» MO HapaBiIeHuIo moarotosku 38.03.02 MenemxMeHT

Bepcus moxymenra - 1 cTp. 67 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

PaccmoTpuM noctpoennyro tabnuiy «Uro-Ecnm». B BepxHel yactu Tabnuibl 0TOOpakaroTcs
BXOJHBIE T0JI, & B HWKHEH — BBIXOJHBIE M pacyeTHble. V3MeHss 3Ha4ueHus BXOAHBIX IOJIEH,
[0JIb30BaTeNb JAaeT KOMAaHAYy Ha BBINOJHEHHWE pacdeTa W HaOIIOJaeT 3a pacCYUTaHHBIMU
3HA4YEHUSIMU BBIXOI0B HEHPOHHOMN CETH WJIU JIepeBa peIIeHU.

PacuerHbie Moy OTIMYAIOTCA OT BBIXOAHBIX TE€M, YTO OHH HE CYIIECTBYIOT B HCXOJHOM
HaOope NaHHBIX M ObLIM CO3JaHbl B XoJe 00paboTku. TakuMmu IMOJIAMU SIBJSIFOTCS, Halpumep,
«Howmep stuevikm» uinm
«Howmep knactepay.

Kaxnoe mosne tabmuisl «Uro-Ecnmy npencraBieHo CieayonMa aTpuOyTaMu:

— «Tun» — YKa3bIBACTCA 3HAYOK, COOTBCTCTBYIOHII/Iﬁ TUITY OAHHBIXIIOJIA,
— «llone» — nms BXOAHOI'O UJIX BBIXOAHOI'O IIOJIA,

— «3HaueHHue» — yKa3bIBaeTCsl TEKyIllee 3HaueHue MoJIsl.

C mnomompro kHOMKK «[loka3zaTh CTaTUCTHKY» cIpaBa OT TaONHIBI MOXHO BBIBECTH
CTaTHCTHUKY 10 BBIZCICHHOMY MOJI0. [lJ11 HEMpEephIBHBIX MOJel B Hel OTOOpa)kaeTcs clexyromuias
nHpOpMALIHS:

— «MHHUMYM» — MUHUMaJIbHOE 3HaYEHHE I10JI B BEIOOPKE;
— «MakcuMyM» — MakCHMaJIbHOE 3HaYeHHUE 10JIs B BBIOOPKE;
— «Cpenanee» — cpeqiHee 10 BEIOOpKE 3HAUSHHE TOJI;

— «CraHgapTHOE OTKJI.» — CPEJHEKBaIpaTHYeCKOe OTKJIOHEHHE 3HAYSHUH OISl IO BEIOOPKE.
3HaHue Juana3oHa BXOAHBIX JaHHBIX (MHHMMyMa W MakCMMyMa), Ha KOTOPOM CTPOWJIACh
MO/IETIb, TIO3BOJIUT OMPENEIUTh 00JIaCTh YCTOMUMBOCTH cucTeMbl. OYEBUAHO, YTO €CIU MOJaTh Ha
BXOJ| 3HAYE€HUs, CYLICCTBEHHO BBIXOJAIIME 3a IUAIa30H, rapaHTUPOBATh IIPABUIIBHYIO PEAKLIMIO
CUCTEMBI HeNb35, U JTOCTOBEPHOCTh MOJIYUYEHHBIX JaHHBIX MOKET ObITh CHM)KEHA. Ecnu 3HadeHue,
IIPUCBOEHHOE TI0JI0, BBIXOJUT 3a IPAHMIIBI JUAIIa30HA, ITO MTOJIE OKPALIUBAETCS B KPACHBIN 1[BET.
JI1s1 TUCKPETHBIX MOJIEH CTATUCTUKA COJIEPIKUT:

— «3Ha4yeHUs» — CIIUCOK YHUKAJIbHBIX 3HAUEHUH;
— «Koi-Bo» — 4HCII0 BXOXK/I€HUN 3HAaUEHUS B BEIOOPKY;

— «UTorosas unopmaiusy» — ob1iee YUcIo YHUKAIbHBIX 3HAU€HUIN BBBIOOPKE.
Jlnst TUCKpEeTHBIX 3HAYEHUH Ha BXOJ MOYKHO I10/1aBaTh TOJIBKO3HAUEHUs, MPECTABICHHBIE B
3TOM CIIHCKE.

© Kocranaiickuit pumnan ®I'B0Y BO «Henl'Y»
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DenepanbHOE TOCYyIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHuUs
«Yensbunckuii rocynapcrseHsil yausepeuter» (PI'BOY BO «Uenl'Vy)

Kocranaiickuii punnan

Kadenpa corpansHo-ryMaHUTapHEIX U €CTECTBCHHOHAYYHBIX JIUCIUILTHH

DoHJ OLIEHOYHBIX CPEJCTB 10 AUCHUILIHHE (MOLYI0) «VIHTeNneKTyanbHbIi aHAIN3 JaHHBIX)» 10
OCHOBHOH Ipo(hecCHOHABLHON 00pa30BaTeIbHOH ITporpaMMe BBICIIIET0 00pa30BaHMs — IIPOTrpaMMe
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Bepcus moxymenra - 1 cTp. 68 m3 74 IlepBslii 3x3eMILIAP KOITUA Ne

B Ta6JII/II_le IMOJIB30BATECJIb MOXKET MCHSATD JIMIIb COACPKUMOC CTOJI6I.[a
«3HayeHuey. ITo OCYHIECTBIIACTCA HECKOJIBKUMU croco0aMH.

— HENOCPEACTBCHHO BBCCTH JAHHBIC C KIIABUATYPHI,

— 3aMOJIHUTH 3alUCSAMH M3 TEKYIIEH BBHIOOPKH (IPU ATOM BBOJATCS3AINCHU IEITUKOM U
3aI0JIHAIOTCS OIHOBPEMEHHO BCE I10JIs);

— BBIOpATh 3HAYCHHUS M3 CTATUCTUKU, HAXOISIICHCS CIIpaBa OTTaOUIIbI.

UToOBI BBECTH 3HAYCHHS BXOJIOB C KIIABHATYPBI, HY)KHO BBIOpATh SUYCHKY «3HAUYCHHEY» IS
COOTBETCTBYIOIIETO TIOJIS, M TOJIBKO TIOTOM BBOJAUTH JaHHbIEe. YTOOBI BOWUTH B PEXKHUM
pEMaKTHPOBAHUS, JOCTATOYHO HAIEyaTaTh JIFOOOH CHUMBOJI C KJIaBHATyphl B TOM umcie «Enter»
nub0 JBaxAbl "KIMKHYTH'" MBIIMIKOW IO COOTBETCTBYIOIIEH sueiike. JlUCKpeTHble 3HaueHUs
BBEIOMPAIOTCS W3 BBINAJAIONICTO CHUCKA JIMOO TyTEeM IHMKJIMYECKOTO Iepedopa B CIEACTBHH
NBOMHOrO "Kiuka'" MbILKoOM. Jlns mepexoga K MOPeablAyHIMM WM HOCIEIYIOUIMM CTpOKaM
WCIIONB3YIOTCS KIIABUIIIN CO CTpesikaMu. Eciiv BBeJCHHBIE BaMHU 3HAYEHUs BBIXOMAT 3a JUANa3oH
3HaYeHUN BBIOOPKHU, COOTBETCTBYIOLIAS CTPOKa TaOJHIIBI BBIIENAETCS KpacHbIM IBeTOoM. Ecim
HAXO/sACh Ha suciike, Hakath KiaBuiny "Del", To 3HaYeHHE COOTBETCTBYIOIIETO BXOIHOIO IOJIS
OyIeT O4MILEHO.

Jns aBromarmdeckoro BBoga B Tabmuny «YUrto-Ecnmu» 3ammcelt W3 Tekymied BBIOOPKH
HCIOJB3YIOTCS KHOIIKY Ha MaHeJId UHCTPYMEHTOB:

— Tlepsas 3amuce (Ctrl+PgUp) — mo3BosnsieT BbIOpath Aist 3arpy3ku Bradmuiy «Hro-Ecmi»
MIEPBYIO 3aKCh BEIOOPKH;

— Tlpenpinymias 3amuck (PQUP) — mo3BosisieT 3arpy3uThIpeIbIAYIYIO 3aITUCh;

— 3arpy3uTb 3alUCh — 3arpyKaeT TEKYIIYIO 3allMCh BCOOTBETCTBYIOLIME BXOIHbBIE TOJIS
Tabaunel «Yro-Ecnny;

— 3arpy3uTh U3 UCXOJHON BHIOOPKH — BBIBOJIUT HA SKPAaH MOJIATbHOCOKHO C TaOJIHIICH, U3
KOTOPOU MOKHO 3arpy3uTh HEOOXOIUMYIO 3aITUCh;

Kaxk BumHO U3 Tabmuibl «Uto ecmuy (puc. 4.12), naxe 1aHHBICOTCYTCTBYIOIINE B
W3HAYAITBHON BBIOOPKE OMPEICIIIOTCS KOPEKTHO.
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& Oaiin MNpaeka Bwa MWsbpannoe Cepewc Oxno 7 mF‘m
DE-Ed @& o1 s E8e & "emies- 0

CueHapui 7 X| Kapra Koxonena X Yro-ecau X| -
BE S8R [ TEeX @@« «[ rwes]@ v » | Q| ba[A] E-
E“ EHEHapW None | Inauerie MNapareTp | SHaveHHe |

: K.apra KoxoHeHa ] =] ln BrogHble 1 Muranagma 2
5B Camoopranuayowanca kapra [16; 12 9.0 [1aMHa YaWeAncTHRS 47 T Marcurym 44
} Cpearee 3.054

1 CraHaaprhoe orka. 0.4335943114

9.0 WupuHa Yawenuctika

9.0 Inuna nenectra 156

: 9.0 WupuHa nenectra 0,345

E|q> BrioaHbe

b Knace Irig-getosa

E‘q} PacuetHelz

12 Homep Aueiiu 43

E---!l.ll Paccroanye 4o ueHTpa A4EikK 0,116971545667132

12 Horep knactepa 2

5---9.0 PaccToanqe oo ueHTpa knactepa  0,162006332142713

Puc. 4.12 - Tadoauna «4Yro-Ecan»

JlanHplif mpuMmep mokaszal o0JacTh MPUMEHEHHs CaMOOPTraHU3yIoImMXcs KapT. M3HayansHO
UMENIOCh MHOTOMEpHOE (YEeTHIPEXMEPHOE) MPOCTPAHCTBO BXOJHBIX (aKTOPOB. AJTOPUTM
MIPEJICTaBUJI €T0 B IBYMEPHOM BHJIE, KOTOpPOE yl0OHee aHAIM3UpOBaTh. Takke UCXOAHBIC TaHHBIC
ObUTH OTHECEHBI K TpPEeM KjacTepaM, MO THIy IBeTka — «Setosan, «Versicoloy, «Virginicay.
OCHOBHBIM BH3yaJIM3aTOPOMIIOCIIE NIOCTPOEHUS sABIsAeTCS «CaMOOPraHnu3yomasacs KapTa». 31ech B
MEPBYIO 04epeb clielyeT oOpaTUTh BHUMaHHE Ha MaTpUILy paccTosiHUM 1 npoekuuto Cammona. Ha
HUX SIBHO BHUJIHBI PACCTOSIHUSI MEXKJY OTAEIbHBIMU SYEMKaMU KapThl, T.€. UYETKHE TPAHMIIBI
pa3IUYHBIX CKOIUICHWH JaHHBIX. MacTep MpeoCTaBIsIeT MUPOKUH HAOOP HACTPOWKH MapamMeTpoB
00y4YeHHs: HaCTpOilka HOpMaJIH3alMK CTOJIOIIOB, HACTPOHKa pa30MeHUsl Ha TECTOBOE U oOyuaroliee
MHOXECTBO, HACTpPOWKa YCIOBUM OCTAaHOBKM OOy4YeHHs, HACTpOWKa TMapamMeTpoB KapThl U
napaMeTpoB OOYy4eHHs, HACTpOHKa MHTEPBAIOB OOy4deHMs. MHoOpMalus O 3ajade, TO KaueCTBO
OYHUCTKHU JAHHBIX MOKHO YBEJIMYUTH Ha OPSIKU.
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Kadenpa connanbHO-ryMaHUTapHBIX U €CTECTBEHHOHAYYHBIX AUCLUIUIMH

DOH/I OLICHOYHBIX CPEJICTB O JUCIHUILINHE (MOAY0) «MHTEIeKTyalbHBIIl aHAU3 TaHHBIX» 10
OCHOBHOH Ipo(hecCHOHAIBHOM 00pa30BaTeIbHON MPOTrpaMMe BBICIIIETO 00pa30BaHMsI — IIPOrpaMMe
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4.3 3aiaHne Ha CaMOCTOATEIbHYIO PaboTy

[Tomyunts OT mpenonaBaTeliss BapUaHT 3a/laHUsl Ha KiacTepu3aluu (Kiaaccupukanus
IIOMUJIOPOB 110 JUAMETPY ILJI0JA, BECY ILIOAA, KOJIMYECTBY IUIOJOB HA KyCTe€, BBICOTE KYCTa,
WY 33/1a4ya KJIacCU(PUKALMU IPU3BIBHUKOB IO KaTErOPUSAM Ha OCHOBE UX ITapaMETPOB U JIp.).

Pemnts 3amauy npu nomomu kapt KoxoHeHa.

KoHTposbHBIE BOIIPOCHI

1. Yro Takoe xkapta Koxonena?
2. Uro pemnraroT 3a/1a4M KJIacTepu3auu?
3. Hus gero ciyxut Tabnumna «Urto-Ecmmn»?

bubnuorpaduyeckuii cimcox

1. Odpunmansusiii caiit Deductor Academic Studio [Dnexrponnsiiipecype] Pexum
nocryma: http://www.basegroup.ru/

2. Deductor 5.3 PykoBoJICTBO aHAJIUTHKA.

3. BcerpoeHHas cripaBKa HPUIIOKEHHS.

CamocrosiTeabHast paﬁoTa CTyACHTA

CPCNe 1
3ananre COCTaBUTh OMOPHBIN KOHCHEKT 0 Teme: "MeTo1bl HeUeTKOM JIOTUKH B 3a]1a4ax
aHajau3a JaHHBIX"

CPC Ne 2

3agaHue

MHoroMmepHble 3ajaud  KiaccUUKAMu U pacro3HaBaHus. OCHOBHBIE TEXHOJIOTHHU
CTaTUCTUYECKOM KJIacCU(UKAIIMA MHOTOMEPHBIX CIIydallHbIX 00BeKTOB cpeacTBamu MA /.

CPC Ne 3
3amanue
Ceru npsimoro pacnpoctpanenust ommoku. Kaptet Koxonena

CPC N\e 4

I'ereTmueckue AJITOPUTMBI aHAJIM3a JaHHBIX

©Kocranaiickuii punmnan GT'BOY BO «Uenl ' Y»
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3.3 Kpurepuu oneHMBaHUS

Buel Texymero Bricokuii [IponBunHyTHIN [ToporoBsbsiii Henonycrumpiii
KOHTPOJIA YPOBEHb YpOBEHb YpOBEHb
90-100% 75-89% 50-74% 0-49%

KoHncnexkr, 27-30 23-26 15-22 0-14
CTPYKTYpHO-
JIOTHYECKHUE
CXEMBEI,
MIpaKTHYeCKast
pabora,
Mpe3eHTaIus,
MEHTaJIbHas
KapTa, MPOCKTHAs
pabora u T.1.

3ananue 27-30 23-26 15-22 0-14
CaMOCTOSTEILHOM
paboThI

B cootBerctBun ¢ [lonoxenunem o 0amibHO-PEUTUHTOBON CUCTEME OIIEHKH Pe3yIbTaTOB O0yUeHUs
CTYJICHTOB TTOCEIICHUE OLIEHUBAETCS CJICTYIOITUM 00pa3oM:

- meHee 50% 3ausatuii — 0 6amIoB;

- 50 — 74% 3ansTuii — 15 6amios;

- 75 — 89% 3ansaruii — 18 6aios;

- 90 — 100% 3ausgTuii — 20 6amioB

Kpurtepnu onieHNBaHNS KOHCIIEKTOB

«otianaHo» (90-100%) BBICTABISACTCA CTYACHTY, €CJIM JEMOHCTPHUPYIOTCS MOJTHOTA MCIIOIH30BAHUS
y4eOHOro MaTepHaia, JOrHKa U3J10KEeHUs (HAINIUe CXeM, KOJIMYECTBO CMBICIIOBBIX CBS3EH MEXIy
MOHSA-THSIMH), HATJSTHOCTh (HAJIM4YME PHUCYHKOB, CHMBOJIOB W TIp.; aKKypPaTHOCTH BBITIOJHEHHS,
YUTAEMOCTh KOHCIIEKTa, TPAaMOTHOCTh (TepMHUHOJIOTHYecKas U oporpadudeckas).

«xopoto» (75-89%) BeICTaBIsETCS CTYACHTY, €CIU IEMOHCTPUPYIOTCS HCIOJIb30BaHUE YI€OHOTO
MaTepHalia HeMmoJIHOe, HEJOCTAaTOYHO JIOTUYHO U3JI0KEHO (HaJM4Ke CXeM, KOJIMYECTBO CMBICIIOBBIX
CBsI3eH MEXIy MOHSATHSIMH), HATISIIHOCTH (HAJHMYUE PUCYHKOB, CHMBOJIOB M TIpP.; aKKypaTHOCTh
BBITOJIHEHUS, YATAEMOCTh KOHCIEKTa, IPaMOTHOCTh (TepMHHOJIOTHYEcKass U op¢orpaduyeckas),
OTCYTCTBHE CBSI3aHHBIX MPEIIOKCHUH.

«ynoBierBopuTenbHON(50-74%) BeICTaBISETCS CTYACHTY, €CIH IEMOHCTPUPYIOTCS UCTIOJIB30BaHUE
y4eOHOTO MaTepualia HETOJIHOE, HeJJOCTATOYHO JIOTHYHO W3JI0KEHO (HAJMYHe CXeM, KOJIUYECTBO
CMBICIIOBBIX CBSI3€M MEXIy MOHATHAMH), HArJsSAHOCTh (HAJMYME PHUCYHKOB, CHMBOJIOB, M IIp.;
aKKypaTHOCTh BBINIOJIHEHUS, YATAEMOCTh KOHCIIEKTa, TPAMOTHOCTHh (TEPMHHOJIOTUYECKAS W
opdorpadudeckas), MPOCIKHBAECTCS HECAMOCTOSTEILHOCTh ITPH COCTABJICHUU.
«HeynoBieTBoputenbHO»  (0-49%)  BBICTaBNIsIETCS  CTYIEHTY, €CIH  JCMOHCTPUPYIOTCS
UCMOJIb30BaHUE y4eOHOro Marepuaia HEMOJIHOE, OTCYTCTBYIOT CXEMbI, KOJIMYECTBO CMBICIOBBIX
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CBSI3€M MEXIy IMOHSATUSMHU, OTCYTCTBYET HArJIiTHOCTh (HaJIM4uMe PHUCYHKOB, CHMBOJIOB, M TIp.;
AKKYpaTHOCTh BBINIOJIHEHHUS, YATAEMOCTh KOHCIIEKTA, JOMYIICHbI OMMOKH TEPMHHOJIOTHYECKHE U
opdorpaduyeckre, HeCaMOCTOSTEIILHOCTh MPU COCTABICHHH.

Kpurtepuu onleHHBaHUsA YCTHOTO 0Npoca

«oTinyHO» (90-100%) cTaBUTCS, €CaM CTYAEHT IOJIHO M3JaraeT Marepuan (OTBE4aeT Ha BOIMPOC),
JaeT MPaBUIIbHOE OIPEIEICHNE OCHOBHBIX IMOHATHIA; 0OHAPY)KMBAeT IOHMMaHHE MaTepuaa, MOXKeT
000CHOBATh CBOU CYKICHHS, IPUMEHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOAMMEBIE TPUMEPHI
HE TOJIBKO M3 YUeOHUKA, HO M CAMOCTOSITEIBHO

COCTABIICHHBIC; M3JIaraeT MaTepuan MOCIEeIOBATEIbHO M NPABWIBHO C TOYKH 3pPEHHS HOPM
JUTEPATYPHOTO SI3BIKA.

«xopomo» (75-89%) craBuTCA, €CIM CTYIEHT JaeT OTBET, YIOBJIETBOPSIOLUIMI TeM ke
TpeOOBaHMSM, UTO H JUISL «OTIIMYHO», HO JIOMyCKaeT 1—2 omuOKH, KOTOPbIE caM K€ HCIPABIISET, U
1-2 HemoueTa B OCIEOBATEINBHOCTH U SI3BIKOBOM O(DOPMIICHUH U3J1araeMoro.
«ynoByeTBopuTenabHO» (50-74%) craBUTCS, €CIU CTYAEHT OOHApyKMBaeT 3HAHHE U IOHMMaHUE
OCHOBHBIX TIOJIO)KEHUH JTAHHOM TeMbl, HO M3JIaraeT MaTepuall HEMOJIHO M JOIMYCKAaeT HETOYHOCTHU B
ONpeAETICHUN TOHATHH wWin (QOpMYyIMPOBKE TMpaBWI; HE YMEET JOCTATOYHO TIIyOOKO U
JI0Ka3aTelbHO OOOCHOBAaTh CBOM CY)KICHHSI W TPUBECTH CBOHM IPHMEPHI; HM3JIaracT MarepHai
HEMOCJIEJ0BATENbHO U JOMYCKAET OIMOKH B S3bIKOBOM O(POPMIIEHUH U3J1araeMoro.
«ueyaosneTBoputenbHo» (0-49%) craBUTCS, €COM CTYAEHT OOHApPY)KHBAeT HE3HAHUE OOJIbIICH
YaCTH COOTBETCTBYIOLIETO BONPOCA, TOMYCKAET OUIMOKU B (POPMYJIMPOBKE ONpPEeNCHUI U MpaBul,
MCKa)XAIOIINE UX CMBICH, OECIIOPSI0YHO H HEYBEPEHHO M3JIaraeT MaTepHuall.

Kputepuu o11eHKH T€CTOBBIX 32/IaHU I

«otiuyao» (A, A-, 4.0-3.67, 90-100%) - BbICTaBIsCTCS, €CIOM CTYACHT BBIMOJHWI paboTy 6e3
OmuOOK U HEeOUETOB, JonycTHI He Ooiee 10% ommnbok oT 0611iero oobeMa 3a1aHui.

«xopormo» (B+, B, B-, 3.33-2.67, 75-89%) - BbicTaBisieTcs, €CIM CTYACHT BBIMOIHWI paboTYy,
nomyctuB oT 11% 1o 25% ommbok ot obirero oobema 3aaaHui.

«ynosaersopurensio» (C+, C, C-, D+D, 2.33-1.0, 50-74%) - BbICTaBIACTCS, €CIH CTYACHT
BBINIOJTHIII paboTy, 1onycTuB oT 26% 110 50% ommbok ot 0b1iero oobema 3a1aHui.
«ueynosierBoputenbHo» (F, 0, 0-49%) - BbICTaBIACTCSA, €CIM CTYACHT JOMYCTHI YMCIIO OIHOOK U
HEOYETOB MPEBOCXOSIIEE HOPMY, ITPH KOTOPOH MOXKET OBITh BBICTABICHO «YJOBIECTBOPHTEIBHOY,
WJIH €CJTM MPABUJIHHO BBIMOJIHIII MEHEE MOJOBUHBI PAOOTHI.

Kpurtepnu onieHNBaHNus caMOCTOSITEJILHBIX PAGOT

«otmuaHo» (90-100%) BBICTABISETCS, €CIIM CTYACHT BBIOJHII paboTy 0e3 ommMbOOK U HEO0YETOB,
JOyCTHII He 0oJiee OTHOTO HEA0UETA.

«xoporio» (75-89%), eciau cTyJeHT BBINOIHWI paboTy MOJIHOCTBIO, HO JOMYCTHII B HEH He Oolee
OJTHOM HerpyOoi OMMOKHU M OJTHOTO HEA0UETa, WIIK HE OoJiee IBYX HEOUYETOB.
«ynoBieTBopuTenbHO» (50-74%), ecnu CTYOEHT MNPaBHJIBHO BBINOJIHMI HE MEHEe ITOJOBUHBI
paboThl WM JOMyCTHS He Oosiee ABYX rpyObIX OMIMOOK, WM He Oosee oJHOM rpyOooi U ogHOU
HerpyOoi ommMOKH U OJHOTO HeJoYeTa, MM He OoJiee IBYX-TpeX HerpyObIX OIMOOK, WM OJHOU
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HerpyOoil omMOKN U TpeX HeAOYETOB, WM MPU OTCYTCTBUHM OIIMOOK, HO IMPU HAJIUYUHM YEThIpeX-
ISITH HEAOYETOB, JOMYCKAET HCKAKEHHE (DAaKTOB.
«ueynoBierBoputenbHo» (0-49%) , eciau CTYAEHT JOMYCTHJI YHUCIO OIIMOOK M HEI04ETOB
MIPEBOCXOIAIIEEe HOPMY, ITPH KOTOPOH MOXKET OBITh BBICTABJICHO «YIOBJIETBOPUTEIILHOY, WA €CITH
MIPABWJIbHO BBINOJIHUI MEHEE MOJIOBUHBI PAOOTHI.

Kpurepun oneHNBaHUSA NPAKTHYECKUX PA0OT:

«otinyro» (90-100%) — 3amanue mo paboTe BHIMOIHEHO B MOJHOM 00BEME. CTYyAEHT TOYHO
OTBETHJI Ha KOHTPOJIbHBIC BOTIPOCHI, CBOOOIHO OPUCHTUPYETCS B MPEJIOKEHHOM PEIICHHH, MOKET
ero Moau(UIMpPOBaTh TPH HW3MEHEHUHM YyciaoBUs 3amadu. OTBETHJI Ha BCE JOIMOJHUTEIBHBIC
BOMpOChl Ha 3ammre. OTYET BBINOJIHEH AaKKypaTHO W B COOTBETCTBHH C IPEIbSIBISIEMBIMU
TpeboBanusMuU. [loka3an OTIMYHBIC BIAJCHUS HABBIKAMU TMPUMCHCHHS ITOJIYYCHHBIX 3HAHHHA WU
YMEHUH MPH peIIeHNH MPOoPECCUOHATIBHBIX 33/1a4 B paMKaX YCBOSHHOTO y4eOHOro MaTepualia.
«xoporron(75-89%) — 3amanue 1o paboTe BBIIOJHCHO B IMOJHOM O00BEME C HEOOIBIIUMHU
HeTOYHOCTSMU. CTYIEHT OTBETWJI Ha TEOPETUYECKHE BOIPOCHI, HCIBITBIBas HEOOJbIINE
3arpyaHeHusi. OTBeTHJI Ha OOJIBIIMHCTBO JIOMOJHUTEIBHBIX BOMPOCOB Ha 3amure. KauecTBo
oopmienus oTuéra K paboTe HE TOJHOCTHIO COOTBETCTBYET TpeOoBaHusM. [lokazan xopoiue
BIIQJICHUS HAaBBIKAMH TPUMCHCHHUS TOJYYCHHBIX 3HAHUH W yYMEHUH TIpH  PEIICHUU
npodeccroHaNbHBIX 33]]a4 B paMKaX YCBOCHHOTO Y4eOHOTr0 MaTepuana.

«yTOBJIETBOPUTEIBHO» (50-74%) — CTYACHT BBIMOJHWI 3a/JaHUE C CYIICCTBEHHBIMU HETOYHOCTSIMH,
HE MOJKET MOJHOCTBbIO OOBSICHHUTH MOTYYEHHbIE pe3yibTarhl. COCTaBMII OTYET B YCTAaHOBIECHHOU
dbopMe, TIPECTaBIII PEIICHUS OOJBITMHCTBA 3a/IaHUM, IPEyCMOTPEHHBIX B pabote. [Ipu oTBeTax
Ha JIOTIOJHHUTENbHBIE BOMPOCHI HA 3allUTe JOMYyCTHJI MHOro HeTtouyHocTe. [lokazan
YIOBJICTBOPUTEIILHOE BIIAJICHUEC HABBIKAMHU MPUMCHEHHS ITOJYYCHHBIX 3HAHUH W yMEHUU TIpU
penieHny mpohecCHoHaNbHBIX 3a7]ad B paMKaX YCBOGHHOTO y4eOHOTO MaTepuana.
«ueyaosneTBoputenbHO» (0-49%)— cTymeHT He BBINOJIHHI BCE 3aJaHus pabOThl M HE MOYKET
OOBSICHUTH MOJMYYeHHBIE Pe3yabTaThl. [Ipr 0TBEeTax Ha MOMOTHUTEIBHBIE BOMPOCH Ha 3alUTE OBLIO
JIOMYIIIEHO MHOXECTBO OIMHO0OK. [IpogeMOHCTpUpOBaA HEIOCTATOYHBIA YPOBEHb BJIAJICHUS
YMEHUSIMH U HaBBIKaMU MPU pelIeHUH MPodeCcCHOHANBHBIX 33/1a4 B paMKaX YCBOCHHOTO Y4eOHOTO
MaTepuana.

Kpurepun oileHKHM CTPYKTYPHO-JTOTHYECKO cXeMbI(0J10K-CXeMbI):

Pabora Beimonnena Ha "oriaumuHo" (A, A-, 4.0-3.67, 90-100%) conep:kaHHe CXEMBbI MOJTHOCTHIO
COOTBETCTBYET 3aJJaHHOU TeMe

PaGora BemmonueHa Ha ""xopomo" (B+, B, B-, 3.33-2.67, 75-89%) conep:kaHue MaTepuana B CXeMe
COOTBETCTBYET 3a/IaHHOW TeMe, HO €CTh HEIOUEThl M He3HAYUTEIIbHBIC OITNOKH

Pabora BeImonHEeHa Ha ""yaoBieTBOpUTENbHO" oOyuarommiics paOoTy BBIMOJHUI HEOPEkKHO,
cojiepkaHue OJIOKOB CXEMBI TI0 HEKOTOPBIM aclieKTaM He PaCKpPBIBAET BOMPOCHI 331aHHOW TEMBI
Wuaye, cTyneHT nonydaet oueHKy «HeynoBieTBoputensHOM(F, 0, 0-49%).

Kpurepuu onieHKH npe3eHTANNU
Pabota BeimonHeHa Ha "oTauuHO" (A, A-, 4.0-3.67, 90-100%) ecnu: mpe3eHTAIUs] COOTBETCTBYET
TEME CaMOCTOSTENILHON padOThl; O(OPMIICH TUTYIBHBIN CIal]] C 3ar0OJOBKOM (TeMa, LIeNH, IUIaH U
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T.1.); chopMyIupOBaHHAs TEMa SICHO M3JIOKEHA M CTPYKTYPUPOBAHA; UCIIOJIb30BaHbl rpaduyeckue
nzo0paxenus (Qororpaduu, KapTUHKA U T.N.), COOTBETCTBYIOIIHME TEME; BBIICPKAaH CTHIIb,
[[BETOBas TIaMMa, MCIIOJIb30BaHa aHUMalMs, 3BYK; pabora odopmieHa W HpeocTaBlieHa B
YCTaHOBJICHHBIN CPOK.

PaGora BemmoiHena Ha ""xopomo" (B+, B, B-, 3.33-2.67, 75-89%) eccmu: mnpeseHTanms
COOTBETCTBYET TEME CaMOCTOATEIBHOM pabOThl; 0POPMIICH TUTYIBHBIN CIIAii/I ¢ 3ar0J0BKOM (TeMa,
LeJIY, [UTaH U T.I1.); COPMYJIMPOBAaHHAs TEMA SICHO U3JI0’KEHA U CTPYKTYPUPOBAHA; UCIIOJIb30BaHbI
rpaduueckue m3odpaxenus (pororpaduu, KapTUHKHA M T.II.), COOTBETCTBYIOIIHME TeMe; pabora
oopmiieHa U npeiocTaBIeHa B YCTAHOBJIEHHBIN CPOK.

«ueynosiaerBoputenbHo» (F, 0, 0-49%) BeicTaBisieTcs CTYAEHTY, €CJIU padOTa HE BBIIOJIHEHA WIH
COJIEP’KUT MaTepuaj He 10 BOIpPOCY.

Bo Bcex ocranbHBIX ciaydasx pabora oneHHBaercs Ha «ynosierBopurensHo» (C+, C, C-, D+,D,
2.33-1.0, 50-74%).

TpeboBanust kK 0hOPMIICHHUIO IPE3CHTALINU:

IIpe3enTanus co3gaercss mo ykasanHoi Teme. OO0beM mpeseHTauun He MeHee 10 cnaiinoB. ®oH
CIIAii/I0B — OJJTHOTOHHBINA. BhIpaBHIBaHME TEKCTa ClIEBA, 3aT0JIOBKU — 10 neHTpy. LLpudTt Tekcra Ha
cnaiine — 28-30 nT. Pekomenayercs Ha cnaiiie pacnosaraTh pUCYHKHM WM WiunocTpauuu. [Ipu
CO3JIaHUH TPE3CHTAIMH, MOKHO HCIOJIb30BAaTh PEKOMEHAYEMYIO JIUTEPATypy, TaK M PECYpPCHI
Wutepner. [lpu 3amuTe y4uThIBa€TCS HArJSIAHOCTH IMPE3CHTALMH, COJAEp’KaHHE U COOTBETCTBHE
Marepuara.
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