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Hayunoe nanpasienne

Kypc «Teopust crarncruaeckux pertennii» (a.1.1. B.B.
Bepukos, k.d.-m.H. B.M. Hesesbko) 3HAKOMUT ¢ HAYIHBIM
HallpaBJIeHHEM, N3BECTHBIM KaK HHTeHHeKTyaHbeIfI AHAJIN3
JIAHHBIX, & TaK»Ke MammHaoe obydenue, data mining,
pacnosHaBanue obpazoB. OCHOBHOI 3ajadeil TaHHON HAyIHON
obJtacTH sABJIsSIETCsT paspaboTKa U 0O0CHOBAHUE METOIOB
aBTOMaAaTHNY€ECKOI'O IIOUCKa BaKOHOIVlepHOCTeﬁ B JaHHBbIX JIJId
[TOJIyYE€HUs] HOBBIX 3HAHUN U ITPOTHO3UPOBAHUSI.

BynyT paccMorpenbl Kak KIACCHIECKHE METObI
JIMCKPUMHUHAHTHOTO, PEI'PECCUOHHOIO U KJIACTEPHOTO aHAJM3a,
IIPOT'HO3UPOBAHUST BPDEMEHHBIX PsIJIOB, TAK U COBPEMEHHBIE, B
YaCTHOCTH, HEHPDOHHbBIE CETHU, JJOTUCTUYECKAs PErPeCcCHs,
KOMIIO3UITUH.
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[IpaBuia arrecranun

OrneHka 3a 3K3aMeH II0JIyYaeTCsl YCpeJHEeHNeM He3aBUCHMBbIX
OIIEHOK 3a IEPBBIIl U BTOPOII CEMECTPHI.

ITo coryracoBaHMIO C JIEKAHATOM BO3MOXKEH 3a4ET Kypca Kak
I10JIYT'OJIOBOLO.

BapuanTbr aTrecranun:
m 110 Omjteram,
m craTbs Ha machinelearning.ru

B JIEMOHCTPAINS TPAKTUIECKOTO UCTOIBL30BAHUS METO/IOB
aHaJM3a JAHHBIX, HAIIPUMED, IIyTEM PeIleHus 3a/1a4
kaggle.com
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m http://www.machinelearning.ru/
m http://kaggle.com/

m http://archive.ics.uci.edu/ml/datasets.html
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LBa,uaqn aHaJ n3a JaHHBIX
Bagada Iris (Pemosuropuit UCT)

3a/aga COCTOUT B TOM, 9TOOBI TOCTPOUTDL ITPABUIIO,
ITO3BOJISIONIEE 110 BHEITHUM IIPU3HAKAM Pa3/InvdaTh TPHU BUIA
(copra) upucos (1BeTsbI):

m 1 — Iris Setosa,

m 2 — Iris Versicolour,

m 3 — Iris Virginica.
B kauecTBe usMepsieMbIX XapaKTEPUCTUK UCIIOTb3YIOTCS:

m X, — jymmHa vamesuctuka (sepal length),

m Xy — jymHa nenectka (petal length).

Heobxonumo moctponts GyHKINIO f, COMOCTABISIONIYIO JIIOOO
nape (r1,r2) 3HadeHnii nepemeHHbIx X1, Xo HEKOTOPOE
3HAYEHUE Y TepeMeHHOn Y .



MaremaTndeckne MeTOABI HHTEIEKTYAJbHOIO aHAJIU3a JaHHBIX

LBa,uaqn aHaJ n3a JaHHBIX

DparMeHT TaOJIUIbl JAHHBIX

X1 Xy [
1 510 |14 |1 13 |6 4 2
2 49 |14 |1 14 6,1 |47 |2
3 47 | 1,3 |1 15 56 |36 |2
4 46 | 1,5 |1 25 6,7 | 5,7 |3
5 5 14 |1 26 72 |6 3
6 54 | 1,7 |1 27 6,2 |48 |3
7 46 | 14 |1 25 6,7 | 57 |3
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LBa,uaqH aHaJ n3a JaHHBIX

Buzyanmsanmusa gaHHBIX
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Paznensiomue Kpupbie

aHaJIn3a JaHHbIX
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LBa,uaqn aHaJ n3a JaHHBIX

[Tpumepsnl 3aj1a4 ¢ kaggle.com

m IIpenckazamnne cBoiicTB HEIKOB.
m OueHuBaHMe MKOJBHBIX COYMHEHUH (3cce).
| PaCHOBHaBaHHe T'OJIOCOBBIX CUT'HAJIOB KUTOB.

m PacnosnaBanue mon30BaTesIs MO TOKA3AHUSIM
aKcejiepoMerpa cMaprdoHa.

m [IpornosupoBanue AIUTETLHOCTH MTOJIETA.

m OnpenesieHne MOTPeOUTESI FJIEKTPOIHEPTUH:
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LBa,uaqn aHaJ n3a JaHHBIX

[ToTpebiienne 3JIeKTPOSHEPTHH 110 BPEMEHH
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LBa,uaqn aHaJ n3a JaHHBIX

3a/1aun TTOCTPOCHMS CTATUCTUIECKUX PEIICHHT

PacniosnaBanue o6pa3os (kiaccudukanus «C yIuTeaeMs )
Perpeccnonnbiii anams (BOCCTAHOBJIEHUE 3aBUCHMOCTEN )

Kiacrepublii anaims (TakCOHOMHEsI, AaBTOMATHYECKAST
IPYIIUIPOBKA, Kaaccudukarys «be3 yIuTess» )

3ajiaua yuopsiIounBaHusi 00 bEKTOB
Baaga obHApYKEHUS 3aKOHOMEPHOCTEH
[TpornozupoBanue BpeMEHHBIX PsIIOB
[Inanupopanue sKCIepUMEHTA

ITouck riaobaabLHOrO SKCTPEMyMa,
AHau3 KJIMEHTCKUX Cpes,

Temarundaeckoe MO EeJIMPpOBaHne
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LBa,uaqn aHaJ n3a JaHHBIX

«Taru»

NckyceTBeHHbINT MHTEIEKT.

Heiipounsie cern.

DKCHEPTHBIE CUCTEMBI.

PacmiosnaBanue o6pa3osB.
WNaTe/ieKTyaIbHbIA aHAINS JaHHBIX.

Konnaboparusaas dbuabrpariusi.

Kpenurnsrit ckopunr.
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LHeKOTOpre BOIIPOCHI IIOCTPOEHUS PEIIAIONUX (dOYyHKIUNA

Metoj nperneaeHTOB

st 00 beKTa, KOTOPBIt HYy?KHO KJIaCCH(DUIINPOBATD, HAXOIATCS
HauboJIee IOXOXKME HA HEro OObEeKTHI, JJisi KOTOPBIX IeJIeBOi
[IpU3HAK U3BECTEH.

[Ipornos ocyIecTBasieTCsl Ha OCHOBE «IOJIOCOBAHUA> 110
[IPEIEeICHTAM.
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LHeKOTOpre BOIIPOCHI IIOCTPOEHUS PEIIAIONUX (dOYyHKIUNA

BapuaHTbI MeTO/1a TIpere eHTOB

m K-6mmxkaiinmx cocefieit (Mporuo3 Ha OCHOBE 0O'bEKTOB,
GUIKARIIIX K MCCIIeLyeMOMY )

m [TapsenoBckoe OkHO (IIPOrHO3 HA OCHOBE OOBEKTOB,
IONABIINX B OKPECTHOCTD UCCIIEYEMOro 00beKTa)

m fnposoe cruiaxkuBanue (BKJa 06beKTa B IIPOIHO3 €CTh
HeKoTopast (DYHKIMsT PACCTOSTHUSA)

Crya;knBaHe C UCIOJIb30BaHUEM siJIEp €CTh HanboJsee OOIImii
BapUaHT METOJa MPEIE/IEHTOB.



MaremaTndeckne MeTOABI HHTEIEKTYAJbHOIO aHAJIU3a JaHHBIX

|—He}(orropme BOIIPOCHI IIOCTPOEHUS PEIIAIONUX (dOYyHKIUNA

CBoiicTBa MeTO/Ia IIPEIeIeHTOB

Metos1, mpelieIeHTOB, HECMOTPs Ha €CTeCTBEHHOCTH U
OYEBHUIHOCTD, Ha IIPAKTUKE paboTaeT OTHOCUTEHLHO ILIOXO.

Hemocrarkn merona:

B DPABHOE UCIIOJIb30BAHNE BCEX IIE€PEMEHHBIX, HEyCTONINBOCTh
K «IIIyMaM», OCOOEHHO IIpH OOJIBIION pa3MepHOCTH,

B HEHCIIOJIb30BaHUE BO3MOXKHON HE3aBUCHMOCTH IIEpEMEHHDBIX,

H HEUCIIOJIb30BaHHue aIllpUOPHBIX 3HAHWIM.

CymiecTByOT METO/IbI, CYIIeCTBEHHO Gosee addexTuBHbe (HA
GOJIBIIIMHCTBE MMPAKTHIECKUX 33/1a4).
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KauecTBo peratorieit pyHKInM

m Hackosbko npaBuibHO perratoriast pyHKIus Oyier
KJIacCuPUIUPOBATH «HOBBIE» OOBEKTHI!

m [Ipobiema «mepeodydeHust»: JOCTATOIHO CIOKHAS
pemmaoriast GyHKIINAsT BCETJIa TOYHO KJIACCUMDUIUDYET
00y YIaIoIy0 BEIOOPKY, IIPU 3TOM «HOBBIE» OOBEKTHI MOT'YT
KJIACCU(DUITPOBATHCS CKOJIb YTOIHO TILJI0XO.

m Mogenbubiit mpumep. W3BectHo, 9T0 B ypHE 6eJible U
qépuble mapbl. M3snekan 10 mapos, Bce OKa3alCh
Gesibivu. Kakoii Tporuos o nsere CJIeyromero mapa?
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|—He}(orropme BOIIPOCHI IIOCTPOEHMSI PEIIAINX (byHKIIIIA

FpaHI/IHbI IIPUMEHUMOCTHA BepOHTHOCTHOﬁ ITOCTaHOBKN

CyIiecTByOT TakKe U HEBEPOSITHOCTHBIE ITOCTAHOBKU 3811
aHaJM3a JAHHBIX (CM. [I0COOHE 110 TEOPUU BEPOSITHOCTEI ).
BepositTHOCTHAsT TTOCTAHOBKA SIBJISIETCS JIOCTATOYHO ODIIEH U
[TO3BOJISIET YCIIEITHO PEIIaTh MOIABJISIONee OOIBITHHCTBO
npakTrdeckux 3ajad. OqHAaKO TpedyeTcst aKKYPaTHOCTD.

PaccmoTpum 3a/1ady, U3BECTHYIO KaK «I1apa/IOKC KOHBEPTOB».

Urpoky npejiaraercst BBIOpATH OJIMH U3 JIBYX OJIMHAKOBBIX Ha
BU/I 3alle9aTAHHBIX KOHBEPTOB C JIEHbIaMU, IIPUYEM U3BECTHO,
9TO CyMMa B ojiHOM n3 HuX B 10 pa3 OoJibille, YeM B JIPYTOM.
Urpoky pasperraercst BCKPbITh OJMH KOHBEPT, [IOCJIE 9ero
peIuTh, 3a0paTh €ro Wikl KOHBEPT, OCTABIIUNCS 3alledaTaHHbIM.
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«ITapaokc KOHBEPTOB»

[IpemmosoykuM, 9YTO UTPOK OTKPBLI HAYTAJI B3sIThI KOHBEPT U
obuapykmi1 B HéEM 10 mosutapos.

ITonygaercs, 4To B APYyroM KOHBEPTE MOXKHO B PABHOI CTEIEHU
okuaaTh cymmy B 1 mosnap mwim B 100 mosnapos. B cpennem
nosrygaem 950,5.

Cremyer Jiu U3 3TUX PACCYXKJIEHUN, YTO UTPOKY BBINOIHEE
OTKA3aThCsl OT IePBOHAYAIbLHO BLIOPAHHOIO KOHBEPTa U 3a0paTh
cebe JIpyroit KoHBepT?

MOo2KHO JIM CUMTATh, 9TO MATEMATHIECKOE OKUIAHIE BBINIPHIIIA
B 9TOM cjiydae (st paccMOTpeHHOro npumepa) cocrasut 50,5
IOJIIapOB?!



	 
	  
	    

