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Tunosble 3a1aHuA 1151 KOHTPOJILHOM padoThI (3 cemecTp):

Hcxonnble naHHbIE 1)1 MAIIMHHOTO 00y4eHUsI.

1. Bompockl Ha KOTOpbIE HEOOXOAUMO OTBETUTH:

* Kak coOpathb 1 OATOTOBUTH JaHHBIC JJIsl IOCTPOCHUS MOJICIU?

» Kak uHTEepIIpeTHPOBATH MOJICIH U €€ PE3YJIbTAThI?

*» Kak KOppeKTHO OIIEHUTh KaueCTBO MOICIIHU?

Korna nosiBmiiace octaToyHasi BRBIOOPKa, MOKHO CMEJIO CTPOUTH THITOTE3bI, UCIIOIB3YS aITOPUTMBI
MAaIIMHHOTO O0y4YeHUSI.

Oransl paboThI:

» COop JaHHBIX

» [Ipenponeccunr

» [locTpoeHnue Mmoenu

> AHaJn3 KayecTBa M UHTEPIIPETALN MOIEIH

COop naHHBIX

K 3alavycC IMoAXO0JUM CCPbE3HO, TAK KaK Ha €€ OCHOBAHUHU CTPOUTCH I[aJ'I]':»HefIH.IPIfI mnmpounecc. Bo-
MEPBLIX, HY?)KHO HC YIIYCTUTH BAXXHBIC ITPU3HAKHU, OITMCBIBAIOIINEC 06’I)GKT, BO-BTOPEIX, CO3AATh
JKCCTKHUC KPUTCPHUU [UIA NPUHATHUA PCHICHUSA O IIPU3HAKCE.

Bynesl (OukareropuanbHbie), OTBETOM Ha KOTOpbie siBiseTcs: Jla wiu Her (1 wiu 0). Hanpumep,
OTBET Ha BOMPOC: €CTh JIN Y KIIMEHTa aKKayHT?

KareropuasibHbie, OTBETOM Ha KOTOPBIE SIBJISICTCSI KOHKPETHBIN Ki1acc. OOBIYHO KIaccoB OOJbIIIe
JBYX (MyJbTHKaTEropHaabHbIE), HHaYE BOIIPOC MOKHO CBECTU K OyneBomy. Hanpumep, 1iBert:
KPAaCHBIH, 3€JICHBIM WU CUHUM.

KonuyecTBeHHbIE, OTBETAMH HAa KOTOPBIE SBIISTFOTCS YHCIIA, XapaKTEPHU3YIOIEee KOHKPETHYIO MEPY.
Hampumep, xonnyectBo oOpalieHuii B MeCSII: MATHAIATS.

OO0bI4HO, KOTJ]a pacCMaTPUBAIOT KIACCHYECKYIO 3a/1a4y, PEIIaeMyI0 aITOPUTMAaMHU MAallIMHHOTO
00y4eHHs, Mbl IMEEM JIEJIO TOJIbKO C YUCIICHHBIMU JJaHHBIMH. Hampumep, pacrio3HaBaHUE YEPHO-
OenbIx pykonucHbIX Idp ¢ kapTuHku 20 Ha 20 nukceneil. B atom npumepe 400 uncen
(OTIUCHIBAIOMIMX SPKOCTh YEPHO-OEIIOTO MUKCEIS) MPEACTABISAIOT OJAWH MPUMEpP U3 BBIOOpKHU. B
o011eM ciryyae JaHHbIE He00s3aTeNbHO TOJKHBI OBITh YUCIOBBIMU. /le510 B TOM, UTO MpH
MOCTPOCHUU MOJIETHN HY>)KHO TIOHUMATh, C KAKUMHU THIIAMUA BOIIPOCOB aJITOPUTM MOXKET UMETH JIENIO.



Hampumep: nepeBo mpuHSATHS pelieHUs 00y4JaeTcst Ha BCEX THUIIaX BOIPOCOB, a HEHPOCETh
MPUHUMAET TOJBKO YMCJIOBBIE BXOAHBIE JAHHBIE U 00y4aeTCs JIMIIb HAa KOJIMYECTBEHHBIX MPU3HAKAX.
O3HayaeT 7 3T0, YTO MBI JIOJDKHBI OTKA3aThCsl OT HEKOTOPBIX BOMPOCOB B yrony Oolee
coBeplieHHON MoJienu? BoBce HET, MPOCTO HYKHO MPABUIILHO MOATOTOBUTH JaHHbIE.

JlaHHBIE JOJDKHBI UMETh CIIEAYIONIYIO KIACCHYECKYIO CTPYKTYPY: BEKTOP MPU3HAKOB ISl KAXKJIOTO i-
ro kiuenTa X(1)= {x(i)1, x(1)2, ..., x(i)n} u knacc Y (i) — KaTeropus, MOKa3bIBarOIIas Kynuil OH UIH
Het. Hanpumep: ximent(3) = {3enenslii, ropbkui, 4.14, na} — Kynu.

OcHOBBIBasICH Ha BBINIECKA3aHHOM, MOMIPOOyeM MpecTaBUuTh GopMaT AaHHBIX C TUIIAMH BOIIPOCOB,
JUISL JaJbHEUIIEN TOATOTOBKU:

KJIacc: LIBET: BKYC: BEC: TBEPABINA:
(kaTeropus) (kaTreropus) (kareropws) (aucio) (bool)

- KpacHBII KUCIIBII 4.23 na

- 3€JICHBIN TOpPbKUI 3.15 HET

+ 3eJIeHbIN TOPbKHI 4.14 na

+ CUHHUN CIIAIKAM 4.38 HET

- 3€JICHBIN COJICHBIN 3.62 HET

[Ipenpoueccunr

[Tocne Toro kak JaHHbIE COOPaHbl, UX HEOOXOIUMO MOJArOTOBUTh. DTOT ATAIl Ha3bIBACTCS
npenpoueccuHr. OCHOBHas 3aJa4ya MPernpoLecCuHra — OTOOpaXeHUe TaHHBIX B (OopMaT MPUTOTHBIN
Ui 00y4eHHs MoJiesd. MOKHO BBIIEIUTh TPU OCHOBHBIX MAaHUMYJISILIMY Ha/l JAHHBIMU Ha JTare
IPENpPOLECCUHTA:

Co3zmanne BEKTOPHOTO MPOCTPAHCTBA Mpu3HakoB. [1o cyTu, 3To mporiecc mpuBeACHNUS BCEX TaHHBIX B
YHCIOBYI0 (popMy. DTo M30aBIAET HAC OT KATETOPUMHBIX, OYJIEBBIX U MPOYUX HE YUCIIOBBIX TUIIOB.

HOpMaJ'II/ISaI_[I/ISI JaHHBIX. Hpouecc, IIpHU KOTOPOM MBI I[O6I/IBaeMC$[, HaIllpuMmep Toro, YTOOBI cpeaHee
S3HAYCHHUEC KAXKXIO0TO IMPpU3HaKa 110 BCEM JaHHbIM OBLIO HYJICBBIM, a JUCIICPCUA — eI[HHH‘IHOﬁ.

N3menenne pa3MepHOCTH BEKTOPHOTO MPOCTPAHCTBA. ECiIM BEKTOpHOE MPOCTPAHCTBO MPHU3HAKOB
CJIMIIKOM BEJIHMKO (MUJUTMOHBI MPU3HAKOB) WJIM Mo (MEHee JeCsITKa), TO MOKHO TPUMEHUTH
METO 16l TTOBBIIICHUSI HJIA TIOHUKEHUST PA3MEPHOCTH TPOCTPAHCTBRA!

J71s1 MOBBIIIIEHUS PAa3MEPHOCTH MOKHO MCIIOJIB30BaTh YacTh O0yUJaroIIe BEIOOPKH KaK OTIOPHBIE
TOYKH, T0OOABUB B BEKTOP MPU3HAKOB PACCTOSHUE JI0 3TUX TOUYEK. DTOT METOJ YaCTO IPUBOIUT K
TOMY, YTO B MPOCTPAHCTBAX 00JIee BRICOKOW Pa3MEPHOCTH MHOXKECTBA CTAHOBSITCS JIMHEHHO
pa3eIMMbIMHE, U ATO YIPOIIAET 33/1a4y KIaCCU(PUKAIINH.

Jiis HOHMKEeHUs pa3MepHOCTH yare Becero ucnoib3ytoT PCA. OcHoBHas 3a/1a4a MeTO/1a TIIaBHBIX
KOMITOHEHT — TIOMCK HOBBIX JIMHEWHBIX KOMOMHAIINHN TIPU3HAKOB, BJIOJb KOTOPBIX MaKCUMHU3UPYETCS
JMCTIepCHs 3HAaYCHUH MPOEKLIUN 3JIEMEHTOB 00ydaromiei BIOOPKH.


https://en.wikipedia.org/wiki/Normalization_(statistics)
https://en.wikipedia.org/wiki/Kernel_method
https://en.wikipedia.org/wiki/Kernel_method
https://en.wikipedia.org/wiki/Principal_component_analysis
https://en.wikipedia.org/wiki/Principal_component_analysis

[TpoBens Bce MAaHUMYJISILIMK HA/l JAHHBIMHU, MBI TIOJIyYUM 00YYaIOIyt0 BEIOOPKY, MOIX OISO
ar000# Mozenu. B Hamem ciydae, mociie NpUMEHEHUsT YHUTAPHON KOJMPOBKU U HOPMaJIU3aLuU
JTaHHBIE BBITJISIIAT TaK:

MoO>XHO CKa3aTh, YTO MPETPOLECCHHT — ATO MPOIECC OTOOPAKECHNUS MTOHATHBIX HaM JIaHHBIX B MEHEe
yI0OHYIO JUIS YeJIOBEKa, HO 3aTO B U3IIOOJICHHYIO MAallTMHAMU (OpMY.
dopmyra CKOPHHTa Yallle BCEro MPEICTABISIET U3 ceOs CIEAYIONTYIO JINHEWHYIO MOJIENb:

|w|
score = Yy WLy
k=1

riae, k — 3To HoMep Bompoca B aHKeTe, Wk — ko3 pHIMeHT BKIIaga OTBETa Ha ATOT K-bIif BOIIpoC B
CyMMapHBIA CKOPUHT, |W| — KOJMYECTBO BOMPOCOB (Hiik K0P PuUImeHToB), Xk — OTBET Ha 3TOT
BOTIPOC.

Bri6op Mmonenu

Teneps camoe BaxkHOE: BBIOOP Mojenu. Ha ceroqusuIHmii 1eHb CyIiecTByeT MHOXKECTBO ajrOPUTMOB
MaIIMHHOTO 00y4YeHUs, HA OCHOBE KOTOPBIX MOKHO ITOCTPOUTH CKOPUHT MoJiesh: Decision Tree
(mepeso mpunsTus pemenuii), KNN (meton k-6nmxkaitimux cocezneit), SVM (MeTo1 OmOpHBIX
BekTopoB), NN (HelipoceTs). Y BEIOOp MO/IETTN CTOUT OCHOBBIBATH HA TOM, Y€TO MBI OT HEE€ XOTHM.
Bo-nepBbIX, HACKOJIBKO PEIlICHUS, MOBIUSIBIINE HAa PE3YIbTAThl MOJENH, JOKHBI ObITh MOHSATHBIMHU.

Jpyrumu cinoBamu, HACKOJIBKO HaM BaKHO UMETh BO3MO>KHOCTh HHTEPIIPETUPOBATH CTPYKTYPY
MOJEIIN.
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HU3KaA BLICOKaA
To4HOCTB W FMOKOCTE MOAGNU

Kpowme Toro, He Bce MOJIeH JIErKO MOCTPOUTh, /111 HEKOTOPBIX TPEOYIOTCS BeCbMa crielupuyecKkue
HaBBIKU U OYE€Hb-0YEHb MOIIIHOE kene30. Ho camoe BaxkHOe — 3TO BHEJPEHNE TOCTPOCHHON MOJIETH.
briBaeT Tak, 4TO0 OM3HEC-TIPOIIECC YKE HAJIAXKEH, M BHEAPEHUE KAKON-TO CII0OKHOM MOJIEIH MOMPOCTY
HEBO3MOXkHO. Mnu TpedyeTcss UMEHHO JTMHEWHast MOJ1eNb, B KOTOPOM KIIMEHTHI, OTBEYasi Ha BOIIPOCHI,
MOJIY4aloT TOJOXKUTENbHbIE WM OTpULIaTelbHbIE Oajlbl B 3aBUCHMOCTH OT BapuaHTa OTBETA.
WHorna, HampoTHB, €CTh BO3MOXKHOCTh BHEApPEHHs, M Jaxe TpedyeTcs CIOoXKHas MOJEb,
YUUTHIBAIOIIasi OYeHb HEOUYEBHUJHbBIE COYETAHUS BXOJHBIX MapaMeTpoB, HaxoJsllas B3aWMOCBSI3U
MEXy HUMH.

3agauda.

[TocTpouts CBOIO MOJIEbh HA YK€ TOTOBOW OMOIMOTEKE, KOTOphIE ceifyac ecTh AJIsl JIF0O0ro s3bIKa
IPOTPaMMHUPOBAHUS, A TAKXKE TIOCTETIEHHO YIIIyOJISTh CBOM TEOPETHUECKUE 3HAHUS B 3TOM
HAaIpaBJICHUH.



OO0ydenne Moen

Korpga y Hac ecth u oOy4arorias BEBIOOpKa, ¥ TECOPETUUECKUE 3HAHUSI, MO’KEM HauYWHATh 00ydeHHe
Hateil mozgenu. OHako npobiieMa 3aKII0YaeTcs B TOM, YTO YaCTO AJIEMEHTHI MHOKECTB
IPEeJICTaBJICHbI B HEpaBHBIX Mpornopuusax. Kynupmux Moxet 0bITh 5%, a HekynuBmux — 95%. Kaxk
B TAKOM CITy4yae NMpOU3BOANUTE 00ydeHue? Benb MOxKHO 1006UThCS 95% NOCTOBEPHOCTH, YTBEPKAAS,
YTO HUKTO HE KYITUT.

Hampumep, ecnu y Hac Bcero 20,000 npumepoB u u3 Hux 1,000 KynuBIINX, MOKHO CIIy4alHbIM
00pa3zoM BBIOPATh M3 KKI0M rpymnibl 1o S00 mpuMepoB M UCIOJIb30BaTh UX sl o0ydeHus. 1
MOBTOPSATH 3Ty OIEPALIMIO Pa3 3a pa3oM. ITO HEMHOTO YCIIOXKHSET peai3alliio Mporecca 00y4eHus,
HO 3aTO IIOMOTaeT MOJYYUTh TPAMOTHYIO MOJIEJb.

Br10paB Mo/1eTh M aNTOPUTM OOYUCHHUS, KEATSIBHO PA3ICTUTh Ballly BRIOOPKY HA YACTH: MPOBECTH
oOydeHue Ha o0yyaronieit BIOopke, coctasistomieit 70% ot Bceit, u noxkeprBoBath 30% Ha
TECTOBYIO BEIOOPKY, KOTOpasi MOTpedyeTcs A aHaIM3a KauecTBa MOMTyYSeHHON MOIEIH.

Onenka KkauecTBa MOJAEIU

ITogroroBuB MOICIb, H€O6XOIII/IMO aJICKBAaTHO OLICHUTDH €€ Ka4CCTBO. ,Z[JISI 9TOIr0 BBCACM CICAYIOIIUC
IIOHATHA:

TP (True Positive) — HCTHHOMONIOKUTEIbHBINA. Kitaccu(pukaTop pemrui, 4To KIUSHT KYIIUT, i OH
KYITAL.

FP (False Positive) — noxuomonoxurenbHbii. Kiaccudukatop pemiusi, 94To KIHEHT KYITUT, HO OH HE
Ky JTO TaK Ha3bIBacMast omrOKa nepBoro poxaa. OHa He Tak CTpAIHa, KaK OMIMOKa BTOPOTO
pojia, 0COOEHHO B TEX CIIyYasiX, KOrjaa KiacCu(pUKaTop — TECT Ha KaKoe-HUOY Ib 3a00JICBaHueE.

FN (False Negative) — noxxHootpunaTenbHblid. Kitlaccupukarop pemmi, 4To KIMEHT He KYIUT, a OH
MOT KYHHTh (WITH yXKe KyIuiT). DTO Tak Ha3biBaeMasi OIuOka BToporo pona. OObIYHO MPH CO3AaHUU
MO/ICJTH JKETATeIbHO MUHUMU3UPOBATh OMIMOKY BTOPOTO, Ja)Ke YBEIUYUB TEM CAMBIM OLIHOKY
HIEPBOTO poJa.

TN (True Negative) — uctuHooTpuIarensHbIil. KinaccudukaTop pemnms, 4To KJIMEHT He KYITHT, U OH
HE KT

Kpome mpsiMoii O1IeHKH JTOCTOBEPHOCTH B MPOILIEHTAX CYIIECTBYIOT TAKME METPUKH, KaK TOYHOCTb
(aHrm. precision) u mosHoTa (aHTJ. recall), ocHOBaHHBIE Ha BHILIEIPUBEACHHBIX pe3yabTaTax
OuHapHOM Ki1accu(UKALNH.

Mertpuka 10CTOBEpHOCTH

Camas mpocTasi METpUKa — 3TO METPHKa J10cTOBepHOCTH (aHri. Accuracy). Ho ata merpuka He
JIOJKHA OBITh €IMHCTBEHHOM MeTpUKoi Mozaenu. OCOOEHHO B TeX CiIydasiX, KOrJa CylecTBYeT
NEPEKOC B BEIOOPKE, TO €CTh MPEACTaBUTENN PAa3HBIX KJIACCOB BCTPEYAIOTCS C pa3HOU
BEPOSATHOCTHIO.

tp+in
tp+ fp+fn+in

Accuracy =

To4HOCTh U MOJIHOTA

TouHOCTh (aHrJ1. precision) MOKa3bIBAE€T OTHOIICHNE BEPHO YraJlaHHBIX 00BEKTOB Kjlacca KO BCeM
00BEeKTaM, KOTOPbIE MBI ONIPENIENIIN Kak 00beKThI Kiacca. Hampumep, Mbl peniiu, yto Kynut 115,
a U3 HUX peasbHo Kynuio 37, 3HauuT TouHocTh coctasisieT 0.33. [lonHota (anr:. recall) mokassiBaer
OTHOILIEHHE BEPHO YTaJaHHbIX OOBEKTOB KJIacca KO BCEM IMPEICTaBUTENSIM TOro Kiacca. Hanpumep,
Cpeu HaMH YraJaHHBIX pealbHO Kymuio 37, a Bcero KynuBIINX ObLI0 43. 3HAUMT Hallla MoJIHOTa
cocrasisieT 0.88.



Gold Class 1 Gold Class 2

Observed Class 1

Observed Class 2 FN

_t Recall = ———
itp+ fp ip+ fn

ip
Precision = !
F-mepa

Taxke cymectByet F-mepa (anri. F1 score) — cpeaHee rapMOHUYECKON TOUHOCTH U MIOJTHOTBHI.
[ToMoraeT cpaBHUTH MOJICITH, UCTIOJIB3Ysl OJTHY YHCIIOBYIO MEpY.

F1=9 precision - recall
precision + recall

HNHuTtepnperarus Mmoaenu

Koraa Y HacC €CTb roToBas MOJECJIb, Mbl MOKCM HCITI0JIB30BATh €€, O KU Aasa TOH TOYHOCTH, KOTOpOfI
HaM aaj aHalli3a €€ Ka4CCTBaA.

PesynbTarhl pu pemieHue 3a1ad MaIMHHOTO O0yYeHUSI:

Paccmotpets Bce ocHOBHBIE ATaribl data-mining.

VY3HaTh MHOTO I0JIE3HBIX IPUEMOB KaK IpU MOATOTOBKE JIaHHBIX, TaK U IIPU O0yUEHUH.
JocTtatodno riry0oKo MO3HAKOMUTBCS € TEOPUEH KIIACCHYECKUX UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
PaccMoTpeTs pa3HbIE CTaTUCTUYECKHE ITOAXOAbI K AaHAJIU3Y Ka4eCTBAa MOJIEIH.

OmnucaTh BCE ATAlbl OT CO3JaHUS JI0 pa30opa U BHEAPEHUSI HEHPOHHOW CETH Ha IPUMEPE MMOCTPOCHUS
JIMHEWHON CKOPUHT MOJIEIIH.

HOKa3aTI), KaK COBPECMCHHBIC aJITOPUTMBI MAalIMHHOI'O 06y‘-ICHI/I$I MOTr'yT IIOMOYb B pCIICHUHN
PCAIIbHBIX 6I/I3HCC'33,Z[3.‘I.

Tembl (koHTpOIBbHAs paboTa).

1. 3agaum ¥ TepMUHOJIOTHS MalIMHHOTO 00yueHHs: supervised u unsupervised 3a1aum;
perpeccus, KiaccuuKanys, KIacTepu3arys.

2. O6LCKT, IMMPU3HAK, TUIIBI IPU3HAKOB, MCTO/IbI pa6OTBI C HUMM. MeTpI/IKI/I KadycCTBaA.
I/IHCTPYMGHTBI HHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

W3ydeHne ocHOB pabOThI C BEKTOPHBIMH JJAHHBIMU U BU3yanu3anuei. ['paguenr.
Metoapl ONTUMHU3AIUH TTAAAKAX (YHKITHH.

Peanmuzanus rpaiUCHTHOTO CITyCKa IJIsd JIMHENHOM perpeccun.

©o gk~ w

Beriienenne mpu3HakoB U3 TekcTta: one-hot encoding, cremmunr, temMmmaTu3anms, tf-idf
npeoOpa3oBaHue.

7. JlorucTudeckas perpeccus Ha MpuMepe 3aJa4u SMOIMOHATBFHON OKpacku TekcToB. L1 u L2
peryJspusanus.

8. CnocoObl olleHKH KadecTBa Mojieneii: holdout u kpocc-Banumanus.

9. Meroa Gumxaimx coceien.

10. lepeBbst pemieHui, CITydaitHbIi Jiec, TPaJAueHTHBIN OyCTHHT.

11. Pemenue copeBHoBaHus Ha tuiathopme Kaggle.

12. CriocoObI TOCTPOEHUST KOMITO3HMITHI MOJIEIICH.

13. Anroputmsl knactepuzanuu: K-means, DBscan, arinomepaTiuBHast KJIacTepH3aLHsl.

14. MeToapl MOHWKEHUS Pa3MEPHOCTH Ha OCHOBE MaTpuuHbIX pazioxkenuil (PCA u SVD). T-
SNE.



15. BeneHue B HEHPOHHBIC CETH - TIOTHOCBSI3HBIE HEHPOCETH, METOI 0OPATHOTO
pacnpocTpaHeHHs OIIMOKH, HHUIIMAIU3AIHS] BECOB, HEIMHEHHOCTH.

16. O630p cTOXaCTUYECKHX METOJIOB ONTUMHU3ALIMH IIEPBOTO MOPSIIKA.
17. MOHO IPEUIOKHUTh CBOM BapUAHT TEMBI

(cormacoBath ¢ TIpenoaaBarenieM 00s3aTenbHO)!

[Tpu odopMieHIE HEOOXOIUMO COOIIIOIATh CICAYIOIIYIO CTPYKTYPY:
TUTynbHBIN TUCT

Ornanenue (CHOPMUPOBAHHOE aBTOMATUICCKH )

BBenenue

ConeprxarenbHas 4acTh
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Teopusi, pelieHne MHANBUAYAJIbHON 32124 UK 00513aTEJILHO IPOPAOOTATH
CaMOCTOSITEJIbHO

3aKIroyeHue

7. CHucok JuTeparypsl

TumnoBbie BONpockl K 3K3aMeHy (3 cemecTp):

1.

NoUR®W N

©

10.
11.
12.
13.
14.
15.

16.

3amaun W TEPMHUHOJIOTHS MalIMHHOTO oOyuyeHms: supervised m unsupervised 3amaum; perpeccus,
KJaccuuKanus, KIacTepu3arys.

OObeKT, MpU3HAK, TUIBl IPU3HAKOB, METOABI pabOThl ¢ HUMU. MeTpuku kadecTBa. MHCTpyMeHTbI
MHTEJUIEKTYaJIbHOI'O aHaJIM3a JJaHHbIX.

W3yuenmne ocHOB pabOTHI C BEKTOPHBIMU JAaHHBIMU U BU3yanu3anueil. [ paauenT.

MeTobl ONTUMU3ALUY TIAKUX (QYHKIUH.

Peanusanus rpaqueHTHOrO CiycKa i JUHEHHON pEerpeccu.

Beinenenue npu3zHakoB U3 TekcTa: one-hot encoding, creMMuHr, temmaru3anus, tf-idf npeoOpasoBanue.
Jloructrueckasi perpeccusi Ha MpUMEpEe 3aJadyd SMOIMOHAIBHOM OKpacku TekctoB. L1 um L2
perynspusanus.

CrniocoOsI o11eHKH KadecTBa Mojeneil: holdout u kpocc-Banumanus.

Mertox OmKalImx cocenen.

JlepeBbsi pelieHuil, cirydaifHbli Jiec, IpaAMeHTHBINA OyCTHHT.

Pemenue copeBHoBanus Ha miatdopme Kaggle.

CrocoObl MOCTPOECHUSI KOMITO3UIUI MOJIENEH.

AnroputMmsl knactepusanun: K-means, DBscan, arnoMepaTuBHas1 KiacTepHu3anusl.

MeTo1bl TOHMKEHHsI pa3MEpHOCTH Ha ocHOBe MaTpu4HbIX paznoxkenuil (PCA u SVD). T-SNE.
BBenenune B HEpOHHBIE CETH - TOJIHOCBSA3HbIE HEHPOCETH, METO]T 00PaTHOTO PacpOCTPAHEHHS OIIUOKH,
MHULMAINA3alMs] BECOB, HEIMHEHHOCTH.

0O0630p CTOXaCTHYECKUX METO0B ONTHUMM3AINH IIEPBOTO MOPSIIKA.



