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BBE/JIEHUE

AKTyaJIbHOCTb TeMBbI. B cOBpeMEHHOM MHUpEe MAaIlMHHOE ODydYeHue Tpu-
obpeTaeT MOMyJ/IsiPHOCTh TTPU PENeHrnr O0ITMPHOTO Kiacca 3aaad. [Ipaktnaecku B
KayKJIOi M3 TaKKUX 3a/1a4 BO3HUKAET IIpodsiema nepeodydenus. [Ipu nepeobyuennn
MOCTPOEHHAS JIJIsT PEIICHUS TTOCTABJICHHON 3a/1a91 MOJIETb MOYXKET JaBaTh OTBETHI,
OJiM3KME K peasibHbIM, Ha, JJAHHBIX, UCIIOJIb3yeMbIX st 00ydenus. Ho npu sTom Ha
OCTaJIbHBIX JAHHBIX PE3YIHTATHI MOTYT 3HAUUTEIHLHO OTJIMIATHCS OT 0XKMIaeMbIX.

st pertennst 3Toi TPOOIEMBI UCTOJIB3YETCS MHOTO PA3JIUIHBIX METOJIOB.
OjnuM n3 Haubosiee aKTYaJbHbBIX SABJISETCS PEryisdpusanys. 1aK, B MOMYIapHBIX
OubIMOTEeKaX, MPeIHA3HAYCHHBIX JIJIT MAITMHHOTO OOYyUYeHHUsI, HEKOTOPBIE MOJIE/IN
MCIIOJIb3YIOT PEryJisipU3aiiiio aBTOMATUYECKHU, [IPU YCJIOBUU, UTO 3HAYECHUE COOT-
BETCTBYIOIIErO IapaMeTpa He rpejroJiaraet ooparuoro. [lepeobyuenne vacro na-
CTYTAEeT IIPY CJAUIIKOM OOJIBIINX 3HAUECHUSIX HEKOTOPBIX KOI(PDUITUEHTOB MOJIEJIN.
Perynspuszarus He O3BOJIIET MOJIETH Yepecdyp YBeJNINBATh KOIPPUITMEHTBI, TO
eCTh CHUXKAET YPOBEHb MMepeodyIeHNMs.

IHembro 6akasaBpCKOii PaAbOTHI siBJISIETCH UCCIEJ0OBAHIE PEryJisipUu3aliiu
JUIsl pelieHusi mpobJieMbl 1IepeodyeHrs 1 CpaBHEHUE PE3y/IbTaToOB 00yUeHUs] MO-
JIeJIU ¢ UCTOJIb30BaHUEM ¥ 0e3 TpUMEHEHUsT peryJ/isipu3allii.

OOBbeKT mccejieOBaHNUs — BUJIbI PETYJIsIpUBAIIIY.

IIpeamer mccaemoBanust — Ly - peryssipusaiiusi, Lo - peryiisipu3aiiusi.

st focTrKeHusI IOCTaBJIEHHbBIX 1eJieil B paboTe HeoOXOAUMO PEIIUTh CJie-
JIIOIIE 3aIaYM:

— ONpPEJIeTUTh OCHOBHBIE TIOHATHST MAITUHHOTO OOyYIeHUS

— TI0Ka3aTh CJIyYau MnepeoOydeHrns Ha MpUMepax

— PaccMOTPETh OCHOBHBIE BU/IbI PEryJIsipU3alinm

— cobpaTh JIaHHbBIE JIJIsT 00y IeHUsT MOJIE/N U3 OTKPBITHIX UCTOTHUKOB

— 00yUINThH MOJIEH C NCIOJIH30BAHNEM U 03 MCMOJIH30BAHUS PEryJIsiPU3AINN
— IIPOBECTH CpPaBHEHHE PE3YJIbTATOB 0OyUIeHUS

IIpakTuieckas 3HAYUMOCTD JIAHHON pabOThI COCTOUT B TOM, UTO MO-
JieJIb, O0yUeHHast ¢ IPUMEHEHNEM PeryJisipusaluu, 1aéT 00Jiee TOUYHbIN pe3ysibTar
YeM MOJIEJIb, KOTOPYIO 00yuaJjim 0e3 UCIoJib30BaHus JaHHOrO MeTo/a. Kpome Toro

[noJiyd€enHasd MOJEJIb MO2KET OBITH MCIIOJIL30BaHa JJIA IIpeACKa3aHusd JUalrHO30B



HMAIMEHTOB M0 X cUMITOMaM. IToydeHHbie ¢ €€ TOMOIBIO TPeACKA3aHIs MOI'YT
JIaTh HallpaBJIeHKE JIJId JAJbHERIINX UCCIeOBAHMI 3/I0pOBbs OOJILHOTO.

CrpykTypa 1 coaepkaHmne 6akKaJaBpckoii padoTbl. Pabora cocrout
13 BBEJICHUsI, TPEX Pa3JIeI0B, 3aKII0UEHNs, CIIINCKA UCIOJH30BAHHBIX HCTOTHUKOB,
cojiepxkarero 20 HammeHoBauuil n npusoxkenusi. O0mmit 00bEM pabOThI COCTAB-
Jger 45 cTpanutl.

OCHOBHOE COAEP2KAHUE PABOTHI

Bo BBegeHNM 000CHOBBIBACTCSI aKTYaJbHOCTDH T€MbI pabOThI, (hOPMYIUPY-
ercst 1eJib PabOThl U PelIaeMble 33/a9d, OTMEJaeTCsl IPAKTUICCKAsT 3HATMMOCTD
[OJIYIEHHBIX PE3YJILTATOB.

B mepBoM pa3saesie 1mojpoOHO OMUCHIBAIOTCsT TpebHeBast perpeccusi u pe-
I'PECCHST JIACCO.

Perpeccus Jlacco, nin peryiasipusaiiust depe3 MaHX3TTEHCKOe PaCCTOSHUE,

i Lq-peryssipusaiiust:

Ly =) (g —y(t:)” + )\Z |ail

{

['pebueBasi perpeccusi, uim peryispusaiust Tuxonosa, uji Lo-pery/isipusaliusi:

Ly = (yi—y(t:)* + A Z a;

7

[HobaBieHne MHOTOYJICHOB O0JIee BBICOKOH CTEIeHN K YPaBHEHUIO PErPECCur
MPUBOJIUT K Mepeodydennio. IlepeobyaeHue MpoucxouT, KOraa MOJIETb CAUITKOM
XOPOIIIO TOJXONT JIJIsi 00y JaIONNX JAHHBIX U HEe 0000IIaeTcst Ha paHee HEM3BECT-
HbIe JTaHHbIE.

[Tepeobyuenne Takyke MOKET ITPOUBOUTH, €CTU B yPABHEHUN PETPECCUU CJIUTII-
KOM MHOTO HE3aBHUCHUMBIX TEPEMEHHBIX WJIU, €CJIM HAOJIOACHWH CJIUIIKOM MaJo.
[TepeobOyuenue Tak»Ke CBI3aHO C OY€Hb OOJILIIMMU OIEHOUYHBLIMU IapamMeTpaMu
(Becamn) w. [Tosromy Mbl XOTHUM HANTH DAJAHC MEXK LY

— HackosibKo X0poriio Halla Mojiesib COOTBETCTBYET JIAHHBIM (MepOil cooTBeT-

CTBUSA)

— Benmuunoit koaddurmeHTon

Takum obpazom, 00I1ast CTOUMOCTH MOJIEJN IIPeJcTaB/isier co0oit KoMOu-



HAIMIO MEPbhl COOTBETCTBUS M BeJIMUIUHON KO3 PuimenToB. Mepa coorBercTBus
MpeJICTaB/IeHa CyMMOR KBajparos pasnocteii( RSS). Hebosbias ykasbiBaer Ha
Xopoiiiee coorBercTBre. Mepa BeauunHbl KOI(MDPUITHEHTOB - 3TO CyMMa, aDCOJIIOT-
HBIX 3HAUYCHUH KOA(DMUITUEHTOB [; HOpMa MJIK CyMMa KBaJIPaTOB 3HAUEHMH KO-

urmerTon [y HopMm. OHU TPeJCTABICHDbI CAEYIONUM 00PA3OM:

n
lwoll + lfwnll + -+ + llwall = > wjll = w]l, (i vopwma)
j=0
n
wy+wi + -+ wh =Y wi = ||wl|f; (I nopua)
=0
B rpebHeBoil perpeccun Mbl cUMTaeM [y HOpMY KaK Mepy BeJHYUHbI KO-

durmenton. Takum obpaszoM, 00IIasT CTOUMOCTD

Total Cost = RSS(w) + ||w]]; (1)

Harma 1esb B rpebHEBOi perpeccuyt COCTOUT B TOM, YTOOBI HANTH W, UTOOI
MUHMMU3UPOBaThL OOIMe 3arparsbl B ypasHenuu [I} Bananc mexy mepoit coor-
BETCTBUSI ¥ BEJIMUUHON KOI(DMUITUEHTOB JIOCTUTACTCS IIyTEM BBEJICHUsI TaDaAMETPa

HACTPONKHU A Tak, 4TOObI

Total Cost = RSS(w) 4+ \|jwl[; (2)
ObobIIast,
— [t perpeccun MeTOI0M HAUMEHDBIINX KBaJIPATOB: wj(.tﬂ) — wj(.t) — nx (ko-
s dunuent obHOBICHNS)
— Jlins rpebHeBoii perpeccun: w](-tH) — (1 - 277)\)w§-t) — nx (ko3 dunuent

OOHOBJICHM S )

MpubI Bcerga mMoxkem Jiydine mojo0paTh 00yYaroIyl0 BhIOOPKY €O CJIOXKHOM
MOJIEJIbIO W HACTPOIKOi craja Beca A = (, 4eM MBI MOV OBbI C MeHee CJIOXK-
HOW MOJIETTBIO W TIOJIOXKUTETBbHBIM CITAJIOM Beca. DTO TOJABOJIUT HAC K BOIPOCY O
TOM, KakK BbIOpaTh mapamerp HacTpoiiku A7 HUrobbl HaiiTu A, Mbl HCIOJIB3YEM
k-KpaTHYIO ePEeKPECTHYIO MTPOBEPKY.

[Iporecc BKJIOUaET MOJArNOHKY W) K OOydaolieMy HabOpPy, TeCTUPOBaHNE



MPOU3BOJIUTEILHOCTH MOJICJIM C W) Ha ITPOBEPOUYHOM Habope jijist BbiOOpa A* w,
HAKOHEII, OIEHKY OIINOKK 00001IeHns Mojiesin ¢ Wy« CpejiHsis omnbKa BbIYUCIs-

eTCsl CJIEIYIONKUM 00pa3oM

k
1
Cpenmss onmbka C'V () = z Z errory(A) (3)
k=1
Ob6006I1Ias1,
— Jlyist perpeccun MeToJ[OM HAMMEHDBIINX KBaJPATOR: w§t+1) — wj(.t) — nx (ko-

s dunuent obHOBICHNS)

— Jlnst rpebHEBOi perpeccun: wj(-tH) — (1 - 277)\)w§-t) — nx (ko3 duruent

OOHOBJICHU S )

MbubI Bcerjga mMoxkem Jiydiie 1mojo0paTh 00ydaroIyid BbIOOPKY €O CJIOXKHOM
MOJIEJIbIO U HACTPOIKOi craja Beca A = (), 9eM MbI MOIVIK ObI C MEHee CJIOXK-
HOI MOJIEIBIO ¥ HOJIOXKHUTEILHBIM CIIAJ0M Beca. DTO IOABOIAT HAC K BOIPOCY O
TOM, KaK BBIOpaTh mapameTp HAcCTpPoiku A7 UToObl HalTH A, MBI HCIOJb3yeM
k-KpaTHYyIO 11epeKPECTHYIO IPOBEPKY (CM. MPEJbIILYIINHE Pa3/Iebl).

[Iporecc BKJIOUaET MOJArOHKY W) K OOydaolieMy HabOPy, TeCTUPOBaHNE
IIPOM3BOIUTEBHOCTH MOJICJIM C W) Ha IIPOBEPOUYHOM Habope jJjisg BblOOpa A* w,
HAKOHEII, OIEHKY OIIUOKHK 0000IIeHnsT MOJIeNN ¢ Wy« CpejiHsis OMnOKa, BHIYUCISI-

ercsi CJIeyIonuM 06pa3om

k
1
Cpepusta onmbka CV(N) = Z Z errori(A) (4)
k=1

Ecnu y mac ecrb «mumpokuity wHabop dyukimii (ckaxem, le + 10), rpeb-
HEBasl PEryJisipu3alidsi MOYXKET CO3/IaTh BbIUYUCIUTE/IbHBIE POOJIEMBbI, TOCKOJIbKY
BoIOpaHbl Bee (DyHKIMU. AJITOPUTM JIACCO OTOPAChIBAET MeHee BaxKHble | u30bl-
TOYHBIE XaPaKTEPUCTUKH, MEPEBOJIsT WX KOIDMUIMEHTHI B HOJIb. DTO MO3BOJISIET
HaM WHTEPIPETUPOBATH (DYHKITUH, & TaK:Ke COKpaIlaeT BpeMs Bbluucaenuii. Jlac-
co (peryasipu3oBaHHast perpeccusi 1) UCmoJb3yeT HOpMY l; B KadecTse mTpada,
BMECTO HOPMbI [y B I'peOHEBOI perpeccui.

[Tpexxie uem Mbl niepeitjieM K 1ejieBoil (PyHKIMHU JIacco, JlaBaiiTe BepHeMCcs K
aaropuTmy rpedbrueBoit perpeccun. ['pebneBast perpeccusi BhIOUpaeT mapamMerpol 3

¢ MunuMaJibHOM RSS mpu yenosun, uto HopMma Iy napamerpos 3745+ - -+ (2 < t,

5



orpaHuveHue rpedHs.

B ciyuae rpebuesoit perpeccun 32 + 32 < t, orpannuenue rpedus. Orpa-
HUYeHne TpUHUMaeT GOpMY KpyTra JUIsl ABYX apaMeTpoB U CTAHOBUTCS cdepoii
¢ GOJILIIUM KOJIMUECTBOM MapaMeTpoB. IlepBas Touka CONPUKOCHOBEHUSI KOHTYPA,
RSS ¢ 0Kpy»KHOCTBIO - 9TO TOUYKa, OMUCHIBAIONIAs MapaMerpbl rpedusi 51 u [o.
Bnauenust 5 B OOJBIIMHCTBE CJyYaeB OKa3biBAIOTCs HeHyseBbiMU. Ecamu ¢t madio,
napaMerpbl OyIyT MaJeHLKUME, & €CJIA BeJUKO, OYIeT CTPEMHUTLCS K DPEIIEHHIO
0 METOJy HAUMEHBIINX KBaJPaTOB.

B cuiyuae perpeccun Jiacco napamerpbl 3 BbIOUPAIOTCst TaKuMu, 4To | 51| +
|Bo| < t, orpannuenue jiacco, jisi MuHuMasbHOrO RSS.

M1 MmoxkeM mepenucarh OOIIyI0 CTOMMOCTH B (popmysie 77, st perpeccuu

JIaCCO KaK

Total Cost = RSS(w) + AJjw]|; (5)

Ecim A = 0 — @less0 = pleastSquares Fegy \ = oo — /%% = 0 Ecom A
MEKTy — 0 < wlasso < ,(Z)LeastSquares

Jlacco Beibupaer napamerpbl ¢ MmuHuMaJjbHbIM RSS, npu ycjaoBuu, 9t0
[, vopma napamerpoB (|B1] + [B2| + -+ + |Bn|) < tolerance. Panee mbr Buje-
JIN, 9TO ONTUMAJIHLHOE PeIeHne 3a/1a91 MUHUMU3AIH JIACCO HAXOIUTCS B HavYaJe
KOOD/IMHAT, W TTO3TOMY MBI HE MOXKEM BBIUYHCJIUTHL T'pajiueHT. [loaTomy pernenu-
eM SIBJISIETCS BBIMYKJIBINA aJTOPUTM ONTHMU3AINH, HasbiBaeMblil KoopauHaTHbBIM

CIIyCKOM. 9TOT AJITOPUTM HBITACTCA MUHUMU3UPOBATH

Fw) = fluwp,wr,- ) 6
find [ (w) (©)

min

AJIFOpI/ITM KOOPpAMHATHOI'O CIIYyCKa MO2KHO OIIMCAaTb CJICAYIOIHUM 06pa30M:

Initialize w
while not converged, pick a coordinate ] (7)

UAJJ' <— f (wo.wl,"' ,w,zZJj+1,--- ,wn)
min

Eciin Mbl BbIOEpEM CJI€IYIONLYIO0 KOOPAMHATY CJIydaiiHbiM 00pa30M, 3TO CTa-



HET CTOXaCTUIECKUM KOOPJIMHATHBIM CIIyCKOM. [Ipu KoopuHaTHOM CIIyCKe HaM He
HY>KHO BbIOMpAaTh pa3mMep IIara.
Huxe npupesieH aJirOPUTM CIIYCKa KOOPJMHAT JIJisi I'peOHEBOI perpeccui,

[0 OJTHO KOOpJIMHATE 3a Pas.

=1

RSS(w) = Z(yi - ijhj(%))Q

3aduxcupyeM Bce KOOPJMHATHL W_; U BO3bMEM YaCTHYIO IIPOU3BOJIHYIO 1O W)

9 _ =23 ) (= D wihy(a)?

8wj

n

= -2 D) (s — D wihi(e:) — wjhy(x:))

i=1 k#j
= =2 hylwa)(yi = D wehu(wi) +2w; Y hy(i)?
i=1 k] i=1
[losicuenus:

n
(1) Mo ompe/iesIeHNI0 HOPMUPOBAHHBIX (DYHKIHIA, Z hi(z)? =1
i=1

(ii) MBI Oyzem O6OSH8H&TI>(Z hi(zi)(y; — Z wihi(x;)) = p;
i=1 kA
= —2p+ 2w;

NpUPaBHAB YaCTUYHbIE TPOU3BOJIHBIE K (), TTOIyYnM

wj = pj
(8)

Huxke npuBesien mceBAOKOM CIIycKa KOOPJAUHAT JIJI PErPeCcCUr Jacco, IO



OJTHOI KOOpJMHATE 3a pas.

Initialize w
while not converged

forjin0,1,2,--- ,n
compute: p; = Z hi(x:) (yi?9:(w;)) (9)
i=1

(
pit5ifpj<—3

set: wj = { 0if p; in [_%7 %}

A A
\pi—5itpi >4

Bo BTOpOM pa3aesie paccMarpuBalOTCsl OCHOBHBIE IIOHATHUS MAIIMHHOI'O
obyuenus. IIpuBoanuTcsa onucanue JUHEHHONR MOJIEJIN.

Ob61ast MOCTAHOBKA 3aJlaui MAIlIMHHOIO obyueHusi. Vmeercss MHOXKECTBO
00'BEKTOB U MHOXKECTBO OTBETOB. MeXK Iy HUMU CyIIECTBYeT HEKOTOPasi HEM3BECT-
Hasl 3aBUCAMOCTD. VI3BECTHO JIMIIDL KOHETHOE YUCJIO Imap ' 00beKT-0TBeT" COCTABIISIONIee
oby4atoryo BbIOOPKY. ITo mMmeronuMes JaHHBIM CJIEIyeT HOCTPOUTH aJlOPHUTM,
KOTOPBIIi JIOCTATOUHO TOUYHO OTOOpaykaeT HEM3BECTHYIO 3aBUCUMOCTHL. To ecTb,
CHOCOOHBI JIJist JIIOOBIX JIAHHBIX BbIJIATH OTBET OJIM3KUIT K peajibHOMY.

Kitaccer 3aj1a4 MaImHHOrO 00y YeHus:

— obydJeHue ¢ y4uuTeseM - BOCCTAHOBJICHUE 3aBUCHMOCTH 110 U3BECTHBLIM IPH-
MepaM ¥ OTBETaM.

— obOyueHue 06e3 yunrTesisi - K3BECTHO JIMIITh MHOXKECTBO 00beKTOB. MHOXKECTBO
oTBeTOB oTcyTCcTBYeT. Tpebyercs, HanpuMep, HAlTH 3aKOHOMEPHOCTH
Knaccnueckue 3aa9u MalmmHHOTO 00y IeHWSA:

— 3aJlava KJaccudukaiuu. MHOXKecTBO 00beKTOB pa3/ie/IeHO HEKOTOPbIM 00-
pas3oM Ha Kjacchl. meercs obydatonas BRIOOPKa, comepKailiast mapol '00b-
exT, kjaacc'. Tpebyercs Jijist IPOU3BOIBLHOTO OOHEKTA ONPEJIENTh, K KAKOMY
KJIACCY OH MOTI' Obl TIPUHAJIIEXKATH

— 3aJlauu Kjacrepusannn. [IpejiHaznadenbl Kak it pa3pabOTKU TUITOJIOTUH,
TaK ¥ JIJIA IPOBEPKH I'MIIOTE3 Ha OCHOBE MCCJIEIOBaHUS JaHHbIX.

— 3ajiava perpeccuu. VI MHOXKeCTBO OOBEKTOB, 1 MHOXKECTBO OTBETOB SIBJISI-



FOTCST IUCTCHHBIMU JIAHHBIME. T pedyeTcst M0 KOHETHOMY YUCJTY WMEFOIXCST

TOYEK BOCCTAHOBUTDH MCXOIHYIO 3aBUCHMOCTD

OJiHa U3 OCHOBHBIX MPOOJIEM MAIIMHHOIO OOyYeHUs - TepeobydeHue. ITo
sIBJIEHUE, TIPU KOTOPOM JIJIsl 3JIEMEHTOB 00y Jalonieil BBIOOPKN MOJE/Th MOKa3bIBAET
pe3yJibTat, OJM3KKI K KOPPEKTHOMY, a Jijisi JII0OOro JIpyroro padboraer ropas;io
Xy»Ke. DTO CBA3aHO C TeM, 9TO NMpu 00yIeHWN MOJe/h OOHAPYKUBAET B BHIDOPKE
cJlydaiiHble 3aKOHOMEPHOCTH U B uTore '"samomunaer'"Bce OTBETHI,

Tak Kax oOydaroniasi BEBIOOpKa KOHEYHA W HETOJIHA, & TaK XK€ JIOCTOBEPHO
OTJIMYUTD CJiydaiiabie (DIyKTyaluu OT 3aKOHOMEPHOCTEH HEBO3MOXKHO, 11epeody-
qeHure OyIeT MPUCYTCTBOBATH MPAKTUIECKN BCETJIA.

Onr u3 GakTOPOB, CIOCOOCTBYIONINX TTEPEODYUECHIIO, - UpEe3MePHasi CJIOXK-
HOCTH MOJIEJIH. 3a9acTyIO OOJIBITIOE KOJMIECTBO TTapaMEeTPOB MOOIIPSeT MOJINOHKY
110J1 00yYatoIree MHOXKECTBO.

Metrojibt 60pbOBI € 11epeodyyeHnem:

— IepeKkpecTHasl POBEepKa - JaHHble pasouBaiorcs Ha k dacreit. OOyuenne
MOJIeJIM [IPOXOJUT Ha k — 1, TecTupoBaHue Ha, OJHOM.

— PpaHHsd OCTAHOBKA - KaK TOJBKO 3HAYEHHWE OIMOKU Ha TECTOBBIX JIAHHBIX
HA4aJ0 IPEeBLIIIATHL 3HAUEHKME Ha oDydaloleil BHIOOpKe, IpeKpaliaeM o00y-
JeHue

— yBeJIMYEeHWEe KOJUIECTBa, 00yIaOMNX JTaHHBIX - JINOO MCKYCCTBEHHO, CIIEeIH-
aJIbHBIM 0Opa3oM oOpabaTbiBas JiaHHbIE, JIMOO MyTEM cOOpa JONOJTHUTE b
HO# mHMOpMAITUN

— aHcaMOJIM MojieJielt - CTOJIb30BaHNEe HECKOJTBKNUX OJIHOTHUITHBIX MOJIEJIei ma-
paJlJIeJIbHBIM WJIN TOCIE0BATEIHHBIM 00pa30M

— peryJsipu3alus
Perynsapuszanus - jo0aBjienre JOMOJHATETbHBIX YCJIOBUN K 3a/1a4e ¢ TeJTbIo

IIPEJIOTBPATUTH IepeodyIeHHe.

B jlannoit pabore paccmarpubaercs npumenenue Ly, Lo - peryssipusaiiui,
PO KOoTOpble ObLIO 10JIpoObHO pacckazano B 1 miae. Kpome Toro cyiiecrByer
TEXHUKA, PETyJISPU3AIA NCKIIOTEHNEM.

B oT/inunn OT BBIMIECKA3aHHBIX TEXHWUK, PETryIapU3aIusd UCKJIIOUYeHUEM He
MOYKET TPUMEHSATHCS K JTUHEHHBIM MOJICTISM U BMECTO U3MEHEeHUsT (PYHKITUN OTINO-

KU, OyjleT MEHSITHCS caMa CeTb.



Bo Bpewmst 00yueHnst HeipoceTn JacTh e€ HEePOHOB, 38 NCKJIIIEHUEM BXO/I-
HBIX U BBIXOJHBIX, CAYJIalHBIM 00pa3oM BpPeMEHHO yIaJadioTcda. B pesyibrare de-
ro MoJIyJdaeTcsd M3MEHEHHasl CeTh ¢ MEHBITUM YHCIOM HeilpoHoB. lastee Oepércs
HEOOJIBIIOe YUCIO IIPUMEPOB, Ha HUX HPOUCXOAUT obyueHue ceru. OOHOBIISIOT-
Csl COOTBETCTBYIOIIME BECa W CMEIIEHUs. 3aTeM BOCCTAHABJIMBAIOTCS yIaJEHHBIE
HEPOHBI 1 CIIyvYaiiHbIM 00pa30M BhIOMpaeTCst HOBast Tpyina Jjst yiaagenns. OaHa
U3 BO3MOXKHDBIX peaJM3alil 9TOro ajJropuTMa - BMECTO yaaJjieHus (hpUKCHPOBAH-
HOTO YMCJIa HEHPOHOB KaXK/bIil pas3, JJid KaxKJI0To HeipoHa 3a/71aTh BEPOATHOCTD
C KOTOPBIM OH OyJIeT y/aJisiThCsi Ha HOBOM IIare.

[Tosryuaem, Korjia yaajasiioTcst pasHbie HEHPOHBI, MPOIece 00ydeHns: CTaHO-
BUTCsT TIOXOXK Ha, 00ydYeHne cpaly HeCKOJBKUX pas3IndHbix Heiipocereii. U mpore-
Jlypa UCKJTIOUEHHUsT UMeeT CXOXKUil 3deKT ¢ ycpegHenneM Mo OO0JIbIIOMY YUCTY
Heitpocereit. Pazubie cetn Oy1yT mepeo0ydaThes Mo-pa3HOMY W WX OOIINN pe3yJib-
TaT MOXKET UMETh DOoJiee HUBKUI yPOBEHDb 11€peodyveHus.

B TperbeM pa3jgesie HaxXOAWTCs ONMCAHUE AJTOPUTMAa PUMEHEHHUsT Pery-
JISIpU3aIliy TIPU TIOCTPOEHUH MOJIEJIH, MOKA3BIBAIOIIEH NMArHO3bl MaIlUeHTOB.

B asropurMme ucnonb3yerca SGDClassifier. SGDClassifier - muneiinbii Kaac-
cupukarop n3 oubsmorekn sklearn. Peanmsyer oOydenne ¢ mOMOIIBIO CTOXACTH-
4eckoro rpajiueHtaoro ciycka. Iojep:xuaer Ly u Ly peryiisipusaiiuu.

1. UmniopTupyem Hy»>KHbIe OUOJIMOTEKH

2. [lonck B OTKPBITHIX HCTOUYHUKAX JAHHBIX 110 JInarno3aM. B padoTe ncmosib-
3YIOTCSA JIAaHHBIE ¢ T1aTdgopMbl kaggle.

3. IIpenBapurebHas MOANOTOBKA JJAHHBIX - YTEHUE BCEX CUMITOMOB ¥ JINATHO-
30B. JlJisi KaxKJ10ro jinariosa HaboOp CUMIITOMOB (POPMUDPYETCs CJIe/YIOIIUM
0bpa3oM: CO3AAETCsT CJAOBAPD, T/ KJIUOM SBISIETCS CUMITTOM, 8 3HAYEHU-
eM - 0 w1 B 3aBUCUMOCTH OT HAJUYIUA CUMIITOMA JIJIsT COOTBETCTBYIOIIETO
JINATHO3a,

4. Obyuenue mojesn 6e3 peryssipusaiui 1 JIByX MOJe/eld ¢ HCHOJIb30BaHUEM
peryasipuzanuu ¢ nomoinbio SGDClassifier

5. CpaBHeHMe MOJIyIeHHBIX PE3YIbTATOR
Obe Moj1e/T1, UCTIOJIL3YIONTNE PEryIApU3AIIIIO, TOKA3AJIN JIy I pe3yabTaT

YyeM MOJIeJIb, KOTOpas €€ He UCIOJIb3YeT.

OcHoBHbBIE pe3yJbTaThbl
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. I3ydennl 0CHOBHBIE TIOHATHUSI MAITMHHOIO 00y IeHMUsT

. Onpejiesienbl MeTo bl OOPBHOBI € IEpeodyYeHuEM

. PaccmoTpenbl ocHOBHBIE BUJIbI PETYIsSIPU3AIIH

. Obyuena MoJiesib ¢ UCHOJIB30BAHUEM U 0€3 MCIIOJb30BAHUS PEryJIsipu3aIiun
. B pesynbrare cpaBHenust pe3ysbTaToB 00YUEHHSI BBISICHUIOCH, UYTO PEryJisi-

pusannsd CHU2Ka€T YPOBEHDL Hep606yquI/IH N TOYHOCTDHb MOJIEJIN IMOBLITTACTCA
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