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MalumnHanu ykutuiga perpeccus ycynnapmu

A3umos P.K!, MaxkamoB M.K!, Asaumos B.P2.

tAndijan State University, Andijan, 170100, Str. University, 129 (Uzbekistan).
2Tashkent University of Information Technologies, Tashkent, 100084, Str. Amir Temur, 108 (Uzbekistan).

2023 nvun 18-mawnpa obopunraH. 2023 nun 16-uoHga Yon 3TULW YYyH Kabyn KUNuHraH.

AHHOTaumA. CyHBMI WMHTENNEKTHUHI acoCcui TapMOFM MalUMHaBWUIA YKATULL XUcobnaHwb, YHWHT Xam Typru
Toudbanapu maexyn. Makonaga MalumMHaBui YKUTULLHK Toudanap kentupub ytunradH. MakonaHuHr acocui kucMmuaa
MaLUUHanM YKATULLAA KEHr KYNnaHyYyu YM3UKnuW, KYn y3rapyBUMIU YM3WKNN pEerpeccusi Ba MONMHOMUAN perpeccusi
ycynnapu éputunrad. Ywby ycynnapaa 6awopartnall opKanu onuvHraH KMiMaTnapHWHT rpadouknapy TacBupriaHraH.
Perpeccus ycynnap épaammaa ypTta kBagpaTtuk XxaTonuk xucobnaHraH Ba xucobnall rpacmru kKentmpunraH

Kanut cyanap: CyHbWW WHTENNEKT, YM3VKNN perpeccusi, Kyn ysrapyBuvMnu YM3UKAM perpeccus, nonvHomuan
perpeccusi, ypTa kBagpaTuK XaTomnuk, rpagueHT TyLUmLL.

AHHoTauus. OCHOBHOW BETBbIO MCKYCCTBEHHOIO MHTEMMEKTa ABMAETCHA MallMHHOE 00yYeHne, KOTopoe Takke MMeeT
pasHble kateropuu. B cTtaTbe ynommHarTCA KaTteropmm MaliMHHOro obyyeHusi. OCHOBHasi 4acTb CTaTbW MOCBsLLEHA
MeTofaMm NIMHENHOW, MHOTOMEPHOW NMHEWHOW Perpeccun u norMHOMMUarnbHOW Perpeccun, LWMPOKO MCMOSb3yeMbIM B
MalUMHHOM 0Oy4yeHun. 3T MeToabl M3obpaxalT rpaduky 3HAYEeHWN, MONYyYEeHHbIX NyTeM nporHo3vpoBaHus. C
MOMOLLIbIO PErPECCUMOHHBLIX METOA0B PacCyYUTLIBAETCA cpeHeKBaapaTuyeckasi oumMbka 1 npeacTaBnseTcs pac4eTHbIN
rpacumk.

KnioueBble cnoBa: WCKYCCTBEHHbIN WHTENNEKT, NWHeWHas perpeccus, MHOrOMepHas NnuHeWHas perpeccus,
nonnHoMuanbHas perpeccusl, cpeaHeksagpaTmyeckas ownbka, rpagneHTHbIN Cryck.

Annotation. The main branch of artificial intelligence is machine learning, which also has different categories. The article
mentions categories of machine learning. The main part of the article is devoted to the methods of linear, multivariate linear
regression and polynomial regression, which are widely used in machine learning. These methods plot the values obtained
by predicting. With the help of regression methods, the mean square error is calculated and the calculated graph is

presented.

Keywords: artificial intelligence, linear regression, multivariate linear regression, polynomial regression, root mean

square error, gradient descent.
PACS number(s): 02.00.00

LKHUPUI 46]. “Kommbiorep pactypu T Basudaman O
Byrynrn kynra kenu6 ¢aH Ba TexHHKAa TaXpuOaHH yprananu, OyHna JacTyp
COXacura CyHBHH WHTEUIEKT TymryHYacu KupuO »sddexkrtuBmurn I1 opkamm ymuanamm, arap T

kenau. CyHbUH UHTEIICKT — TAOMHI MHTEIUICKTIaH
dapkiu ynapok MaluHanapAa KyJUIaHWIaad, SHA
MallvHaJapHd WHCOH Kabu Viinad WHCOH Kabw
Kapop KaOysl KHIIMILITa MaXOypIIoBYX aJlrOpUTMIIap
tymnamuanp [1. b. 69-74]. CyHpuil WHTENIEKT
amMajulapd TypJaM XWI ycyiap €paamuia amaira
OLIMPHIIAIM, LIy XYMJIaZaH MaIIMHABHHA YKUATHII
9HT KEHI TapKalraH ycyJapaaH OupUIup.
1959-ifiunma  Apryp Camyen  (MammHaBUi
VKUTHIIHUHT 3HT OUPUHYM MyTaxacCUclapuiaH
OupH ) MallMHABUI YKUTHINTa IIyHAAd Tabpud
Oepran sam “MamuHaBuil  YKUTHUIIL LIyHAAN
COXakH, OyH/Ia KOMIbIOTEpiap TYFpUIAH - TYFpu
JacTyplaHMacaH YpraHulll KOOWIMATHUIa oJra
Oynamu”. AnbOarra Oy ’Kylda KEHI Kynamiard
taBcud OYyimm6, Tom Mutuen anva Qopmain
xapakTepra sra 6ynran taBcud oepa onnu [2. b. 40-

Scientific Bulletin.

Bazudpanu eummparn dddexkruBmuk (spHE 1
OpKaJIK YiuaHyBuM) D Taxkpuba opKaju omica” aes
TaBcU()IaHTaH.

IOxopuna rabkuanad yTraHnMU3AEK, CyHbUH
WHTEJUICKTHUHT aCOCUM TAapMOFM MallWHABHUU
VKUTHLI XMCOOJIaHNO, YHUHT XaM TypJiu Toudanapu
maBkyn [3. b. 15-20, 5. B. 1059-1086].
MasbayMoTIIapHUHT Kail Tap3aa QoiinanaHummmmira
HACOATaH MAaIIMHABUN  VKUTHINHUA  KyHugarua
Tondanapra axXpaTHIINMA3 MyMKHH:

* HasopaTau ykutum ( supervised learning) ;
* Hazoparcu3 ykuTHi ( unsepervised learning) ;
* kyuaiitupwnrad Yykutum ( reinforcyement
learning).
II. ACOCHM KUCM

YUn3ukau perpeccusi-MallMHABUN YKUTHIL

COXACHHUHT 3HT OOIIAHFUY Ba OCOH yCYJUIapUAaH
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Oupu xucobnmanagu. YmOy ycyn éEpmammuna
naBoMuii Oyiran KuiiMaTiiap Oamopar KuinHaau [4.
b. 85-91]. Bbyryuru kyHma Oy ycyn Epaamuma
CHT'HAJUTAPHU PaKaMJIM MIIUTANI KapaéHiapuaa Xam
KEeHI' KYJJIaHWIMOKAA. ByHWHr y4yyH OupuHYM
HaBOaTna Tacomuduii MabIyMOTIap XOCHJI KHIHO
omuaamu [6. b. 5-32, 7. B. 115-123].

Tacoaugunm knamaTiap rpacpurun

® linel °
line 2
® line3

10 4

Y SKMHAAWML KWAMaTAGPH
®

2 4 6 8 10
X KMpYBYM KunmaTtnap

1-pacm. un3uKJ/u perpeccusi Tacoguduii
KuiiMaTjiapu

By epma line(1,2 Ba 3) Ttacomuduit
KuiiMamiap. YM3UKIM PETrpeCCUSIHUHT  ACOCUH
MyaMMOJIapuaaH OupH, Tacomuduil KuiiMatiapaan
(doiinanann0d XaKuKWH KuiMaTtra SKWH KAHMaTHH
XOCHJT KVJTHILL

KuiimMaT QyHKUusicu cudaruga ypra KBaIpaTHK
xatonuk (QyHkumacuaan doiganaHum TaBcHs

STUJIAIH.
N

r(loss) = %Z (fx)-v)* @

i=0

1-popmynaga N-mabaymoTnap TYymiamu
CoHH Yi —MabiaymoTiaap Tymiamu f (x;)-06amopar
KWwinHran kuidmar. FOxkopuparu KelnTupuiran
¢dopmynagarn  Oamopar  kuiiMatuHu  f(X;)
tdhopmynacu opkamm Eitmiica, Kyinmarn (opmyia
Keanb YUKaau.

rlosy = (Wi tbi)-Y) @

loss(xaTonukHU aHuMKnaw rpagurn)
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line 1
line 2
line 3

line 4 ®

Y SKMHNAWMW KWiAMaTnapy

X KUpYBUYM KUAMaTNaP

2-pacm. bamopar kKuiimatiaap épnamuaa
XaKMKHH KMAMATJIapra JHI AKHH
KHAMATJIAPHU TOMHUII

I'paduxnaru 1,2 Ba 3-unszuk (line) Gamopar
kuiimatnap. 4-umsuk (line) Oamropar KuiiMaTiapu
acocula XaKUKUA KuWMaTra JHr SIKUH KUHMaT.
bamopar kKunuHran kKuidMaT Ba XaKUKUN KuKMat
ypracugaru TadoBYT UMKOH Kajaap KaMm OYJIHIIN
kepak. Ym0y TadoByT xaToiMkK nae0 KaOyi
KWIMHUO, KUIMAT (PYHKIUSACU XOCHJI KWJIMHA[Y.
KuiiMar ¢ynkuuscuan acocuii Basudacu yiily
XaTONMKHU aHWKjam. by @yHKmusS acocuua
perpeccusi koapdunueHTIapu (Wi Ba Di) KaHUANTHK
TYFPU TONWITAHUHHM  aHUKJIAII, SHA  yHIOy
kodpduIMeHTIap OpKanu OanmopaT KWJIMHTaH Ba
XAKUKUA KHWMAT OpacHIard XaTOJUKHHU TOIHII
mymkuH [8. b. 2-24, 9. B. 23-40]. Bynunr yuyH

Jnoknap coHW
3-pacMm. YpTa KBaJpaTHK XaTOJIUKHHA
xuco0aam rpagpuru

Bamopar KwiMHraH KudMaT =~ XaKUKUANA
KUMaT/JaH KaHua y30Kjaa Oyica ypra KBajapaTUK
XaTONUK (PYHKIUSICH XaM IIyHYAIUK KaTTa OyIiau.
Vpra kBanpaTk xaTonuk QyHKIMACH XMCOOIAraH
XaTOJNHKKa Kapab perpeccusi KOdQPUIMEHTIapUHI
(wi Ba bj) ssHrunam, spHU sHaaA SIXIIHPOK Oaropar
KWJIMII Ba XaTOJUKHU KaMaWTHPHII Kepak. byHunr
YUyH IpaJdeHT Ty yCyIuaaH Goinananuiaan
[10. B. 23-40, 11. Bb. 5-17]. T'pagueHt Tymmin
perpeccust K03(pPUIHMEHTIIAPUHK SHTUJIANT OPKAJIU
XaTOJMKHU KaMaWTHpHUILITa UMKOH Oepaau. Onatna
VKUTHII )KapaéHu aBBaana ko duimeHtaapra (wi
Ba bj) Tacoaudmii kuitmat 6epunanu. Keitnn kuitmat
¢byHKUMsACH XucoOIaHUO (1) XaTONMK TOMHJIAIH.
bynnan acocuif mMakcaJ XaTOJUMKHUHT KUIMaTUra
Kapad  KmiiMarT  QYHKUMACHHH(T),  YH3UKIH
perpeccusi MHCOJIMAAa 3ca  ypTa  KBaJApaTUK
(YHKUMACMHM MUHUMAJUTAIITUPUIL. ByHUHT yuyH

TpaJuCHT MacCTJIAIIHU aMaJira OuIMpuiaagun.
N

wew-a2 ¥ G- yx O

i=0

b=b—a-%g Fx)—y) @
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(3) Ba (4) ¢opmymamap TpagMEHT MacTJaIl
KaJamyiapy KUiMaTIapyH TOMUITHUHT MaTeMaTHK
Moxenu. by epma a- yprammm kagamwu( learning
rate).

Kyn y3rapyBumiau YM3UKJIN perpeccusi -
TacaByp KWJIaauraH Oyicak, IIyHaail MabIyMOTIap
TYymIaMu MaBXKyJKku, OyHaa OamopaT Oup HeuTa
y3rapyBunra OOFIHK OYJICHH.

()

FA=W,+W X, Ws Xo oW, X

Bynmait xomatmapma Oump  y3rapyBuUmiH
YM3UKJIM PErpeccus YCyIUMHM KyJUlalll MYMKHH
sMmac. bamopar kuiiMaTiapuHH amanra OUIMpHII
YUyH KYI Y3rapyBUWIA YHM3UKJIU PETPECCUSINIAH
¢doitnananannanu. KosdduieHTnapauar TaxMuHANR
KUIMaTJIApUHU aHUKJAIl Y4yH TIPaJueHT TYILIYII

($yHKUUSACUHA KyJIaHIaII TUPULLL Makcaauia
BEKTOpIap épmamuma  xucoOmar amainra
omupmwianad. Bekrop xucoOnamijga —KyJaiimk

TYFAUPULI YUyH KYTI ¥3rapyBUMIM perpeccusra oup
03 Y3rapTUPHILI KHPUTHII KOH3.
Bynna xo =11e6 xabyn KHIMHTaH.

Y =W X W X X e X

@ () () () ()

Vo =WoXo PWo X tWo Xe et WXy (6)
@) @) ®) ®) ©]

y =Wo Xo TWXe TWo X, T TWL X

(m) (m) (m) (m) (m)

Y =W Xo TWoXe TWo' X T tWL X,

By dopmynana MabiymMoTiiap KATOPHHHUHT Xap OUp
KaTOpH YUyH amajljiap ajoxuaa bakapuiaan y(l) -1-

v 2
KaTOPHUHT OamropaT KWIWHTaH KUAMAaTH, y( ).2-

KaTOPHHHT 0aIiopar KuAMaTH Ba Iy Tap3jia y(m) -

M-KaTOPHUHT OaliopaT KMAMATUIAMP. DHAH YOy
bopMyna sIeMeHTIapuHH MaTpuliaiap Epaamuna
ndomanad, OamopaT MaTPUIIACHHU TY3UO OJIHIII

@ @ @
)(O y )(1 - )(n
@ @ @
X Xy e X,
o @ @ @ (8)
X = KXo » XKy eee- X
(m) () (m)
Xo" 0 X3 v X

(m-(n+21))ymyaman Martpuna Xocwi Oynmaau.
bynna m-katopinap conu, (n+1) -y3rapyBumiiap
COHH (Xo HU XaM xucoOra onran xonna). Kyiunaru
tdbopmyna 3ca KodpUIMEHTIAp MaTPUIIACHHU
ndoma rTamu.

A= Wy Wi W ©)

Koadduruentnap MaTpHIlacu
Y3rapyBUMIApHUHT Xap OUpP YCTYHUTA MOC PaBHIIAA
@1-(n+21) ymuamuaM  onamd.  Bektop
Kynaitupuniap yyyH A BEKTOp TpaHcHapTauus
KIJIMHUO KyHUIard MaTpHIla XOCHIT KAJIHHA Y.

Wo
AT _ W, (10)
W,
Hatmwxana ymuamum  ((n+1)*1)  6ynran

MaTpWIla, sSHU BEKTOp Xxocwud Oymamu. Ouam X
marpuiiaa AT BekTopra kynaitupuica 0yaaau.

3apyp.

@ ]

Yy

b4
b4

Yy

«(m)

Vmuamu (m-1) Gyaran y MaTpuna XOcun Gymau. A

(€=]

(€D

m)

(7)

OHAM Y3rapyBUMIIM MaTpULa Ty3uO OJIMHCa,

.o _
@ @ @ _ _
o Ko+ Xy seeeee X, We
@ @ @
KXo+ Xy seeees X, W,
3 @ @) @) (11)
=1 Xo 1 Xy reee- X, W,
m (m) (m) (m)
y( ) Xo Xy oo X | Wi |
Kuckaua knnub udogananca
Y=X.A (12)

Y — ymuammu (M-1) 6ynram Bexrop, X —
Ymaammu (M- (N +1)) 6ynran matpunma xamua
T — ymaammu ((N+1)-1) 6ynran BekTOopnan

nbopar.

Kyn y3rapysunnu perpeccusiiapia rpaiueHT
TYIIUII TE3JIMTMHU OLIMPHII Makcaauia KUPYyBUH
V3rapyBumiapHu -1 < X; < 1 opajuKka TyIIUPHUIIT
3apyp. Kupysun y3rapysurmiapau Oy opamukiiapra
TYLIypUIl  Y4yH  HOPMALIAIUTHPHIN  EKH
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CTAHAAPTJIAIUTHPUII ycynunaH Qoiinananunany.
Ymly KHYUK OpalMKKAa TYIIUPUII  KUPHII
Y3rapyBUHIIAPUHUHT CallKJJIAaHWIIHN 1e0 aTanau.
Hopmannamrupuin KHPYBUA
y3rapyBUHIapHUHT (bapkuHu KaMaHTHpHII
Makcaguaa (oiimamaaunany Ba Kyiumara Gopmyia

acocuaa KyJUIaHWIaau.
0]

X(i) . Xj X j,min (13)
i 0)
! X j,max_ X j.min

X(ji) —MabJIyM i-KaTopAaru Ba j-yCTYHIAaru
y3rapysumiap, X ™ j-ycrynnaru

_j_

y3rapyBUMIAPHUHT SHI' KHYMK KHAMaTH, X o

YCTYHJArW 3HI KaTTa KUiMaTH.
Cra”gapriamTHpuLn KUPYBYH
MabJIyMOTIIap TYFPU TaKCUMIIaHTaH OyIiica cTaHaapT

XOJaTra KeJaTupuiiga uuiaTujiaau.
()

Xi —H,

().

i Sj

(14)

()

X; —Mabiym i-KaTopard  Ba  j-yCTYHAard
y3rapyBuuiap, y7s - J-yctyHaaru
1
y3rapyBUMIapHUHT YpTa apuMETHUTH, Sj - J-

YCTyHIArd Y3rapyBUMWJIBPHMHI ypTa KBaJpaTUK
OFUIIIN.

(15)

J-yCTyH yuyH ¥pTa KBaJpBTUK OFHIIHH XUCOOIAHAN
Ba Oynna [\ j -j-ycTyHIaru y3rapyBuuiiap COHH.

(16)

J-ycTyHaarn y3rapyBYMIAPHUHT ypTa

7

apu(MeTHK KHAMaTu.

IlonuHomMuaJg  perpeccuss —  KUPYBUYH
MapJIyMOTIIap  XaOTHK KYpUHHUIITA  OYIaam.
MabnyMoTaap TYIJIAaMHHM —TaxMuHaH wudona

STaguraH 4YM3WK Y3-Y3uJaH TYFpu YW3UK OYyia
onmaiiin.  byHmait  Mypakka® — MabrymoTiap
TYIIIaMUHU udona STHII Y4yH
K03 PHULIMEHTIApHUHT MypaKkad KoMOWHausICUra
ara QyHKIMsUIapaaH GholaiaHuIln Tainad TUIaIu.

Scientific Bulletin.

4-pacm. IlomuHOMHUAN perpecCUsIHUHT
Tacoauduii Kuiimartaapu

KupyBun kuiimatinap Mypakka® Xycycusrra
sra MabJIyMOTJIap TYIulamu Oyica yH/a, KBaJpaTuK,
KyOuK, 4-mapakamu Ba OoIIKa JapakalapuiaH
(hoitnanann6 mypakkad popmyna Ty3uO omuHAIN.

00 = Wt W X F W e W Xe + W X =t Wy X

17)

Mypakka®  KapaéHHH  OCOHJIAIITHUPHII
MakcaJuaa Japaxara olupuirad wudojansapra
Oenrwan KUPUTHO OJHII KEPakK.

Xo= X Xo= X
(18)

benrunam amanra OHIMpUIIraHAaH KeHHnH

FOO=W,* W X, tWo Xo e T W, X,

Kyn y3rapyBumnm 4YM3UKIM perpeccus
¢dbopmyrnacura Moc TylIajgd Ba Iy KaOW eduiaiu.
WUkkuHYM  Japakald TONMHOM — perpeccusuiap
éplaMuia CUrHaUIap KUMMayapd TUKJIaHTaHUA,
THUKJIAaHTaH KMMUMAT XaKUKUH KUMMAaTra CUUIUKPOK
AKUHJIAIIA U,

III. XYJIOCA

IOxopunaH KypuIIMMN3 MyMKHHKH CYHBUI
MHTEIJUIEKT aMalUTapH TYpJIM XU yCyJutap €praMmuia
amaJra omMpuiIaa, OyJTapHUHT HYH/Ia MaITHHABHN
VKUTHILI HT KEHT TapKaJirad ycyl xucobnanaau. by
OynuMIa MamWHAaBUH  YKUTHIIHKA — HA30paTIH
Yyrutuin (supervised learning), Ha30paTcU3 YKUTHUII
(unsepervised learning), KyyaTupuwiran YKATHII

(reinforcyement learning) Ttoudanapu Kypuob
yuKWIAM. MamuHan — YKUTHIAA — perpeccus
ycyiapuiaH YU3HUKIU perpeccus, Ky

Y3rapyBUMJIM YU3HUKJIN PETPECCUsl Ba MOJUHOMHAI
perpeccust KypuO umkuiamb. YpTra KBaapaTUK
XaTOJIMKHU XucoOJamn »xapaéunapd Ba rpaduru

KEJITUPUIITaH. VYnap acocuaa Oamopar
KUMMaTJIapuHU aHHUKJIAll amMaira OLIMpPUIIraH.
KuiimaTiapunu opanukiapra TyWIypull Y4yH
HOPMaJLIAIITUPUILIL Ba CTaHJapTIALITUPHUILL

yCyIIapu KeATHPHIITaH.
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Regression methods in machine learning
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gradient descent.

The main branch of artificial intelligence is
machine learning, which also has different
categories. The article mentions the categories of
machine learning. The main part of the article covers
linear, multivariable linear regression and
polynomial regression methods widely used in
machine learning. These methods depict the graphs
of the values obtained by prediction. Using
regression methods, the mean squared error is
calculated and the calculation graph is presented.

Regression analysis is an integral part of
any forecasting or predictive model, so is a common
method found in machine learning powered
predictive analytics. Alongside classification,
regression is a common use for supervised machine
learning models. This approach to training models
required labelled input and output training data.
Machine learning regression models need to
understand the relationship between features and
outcome variables, so accurately labelled training
data is vital.

Regression is a key element of predictive
modelling, so can be found within many different
applications of machine learning. Whether powering
financial forecasting or predicting healthcare trends,
regression analysis can bring organisations key
insight for decision-making. It’s already used in
different sectors to forecast house prices, stock or
share prices, or map salary changes.

Thus, the process of calculating the mean
squared error and the graph are presented in Figure
3. Based on them, prediction values were
determined. Methods of normalization and
standardization are presented to reduce their values
to intervals.

ABtopedepar. CyHBUI HWHTEIUIEKTHUHT
aCOCHI TApMOFH MalIMHABUI YKUTHII XUCOOJIaHHO,
VHHHT XaM Typiu toudanapu mapxys. Makonana
MalliHABUHA  YKUTWUIIHU — Towdanap KenTupud
YTuirad. MakoJlaHUHT acCOCUN KUCMUJIa MaIlTMHAIIN
VKUTHIIJAa KEHI KYJUIaHy4Yd  YM3UKIH, KYTI
Y3rapyBUMIM YHU3MKIM PErpeccHs Ba IOIMHOMHUAI

Physical and Mathematical Research Vol. 5 Iss. 1 2023


https://uzjournals.edu.uz/adu
https://uzjournals.edu.uz/adu/vol2
https://uzjournals.edu.uz/adu/vol2/iss2
mailto:agsu_info@edu.uz

MalunHanm ykutuwaa perpeccus ycynnapu

perpeccus ycyiuiapu Eputuirad. Yoy ycymiapaa
Oamiopatianl OpKajdd OJIMHTaH KHHMaTIapHUHT
rpaduknapu TacBHpiaHrad. Perpeccust ycyminap
époaMuaa ypra KBagpaTHK XaTOJIMK XMCOOJIAHTaH
Ba XucoOam rpaguru KeaTupuirat.

Perpeccus TaxXJIUIU xap KaHJan
IpOTHO3JMaIl EKM Oamopar KWIMII MOAETUHUHT
aXpanMmac KUCMHIMp, LIYHHHI YYyH MalldHaHU
ypranuiira acocianral 0amopaTin TaXIuina KeHr
TapKairaH ycyn Mapxyn. TacHudumam Owran 6up
Karopna, perpeccus OomKapuIagural
MalllWHAJapHU YPraHuil MOJCIUIApU YYyH KEHT
Tapkairad ¢oimamanum xXucoOmanamd. Tabimm
Mojesutapura OyHaai EHanTyB EpIUKIA KHPHUIIT Ba
YUKHUII YKYB MabIyMOTJIADUHH Tanad KWIaaH.
MamuHanu  ypraHudin — perpeccus — MoAeiuIapu
XyCycusiTiap  Ba  HaTWKa  y3rapyBUWIApH
ypTacugarn MyHOCa0aTHM TYIIYHUIIA KeEpak,
OIYHHHT  Y4yH aHWK  OCJTHJIaHraH  YKyB
MabJIyMOTIApH KyJa MyXUMIHP.

Perpeccus Oamopatiu
MOACIITAIUITUPUITHUHT acocui QJICMCHTU NP,
LIYHUHT Y4yH YHA MAalIMHAHHU YPraHUIIHUHT TypId
XWI1 WIOBAIApUAA TONMUII MYMKUH. MonusBui
MIPOTHO3JIAII &xn COFJINKHU cakJanl

TCHJCHIMSJIAPUHU  Oaniopar KWIMIIJIAH KaThU
Hazap, perpeccus TaxJWiId  TalIKWJIOTiIapra
Kapopinap  KaOyn  KWIMII ~ Y4yH  acocHid

TyIIyHYaJapHU KENTHPUIIM MYMKHH. Y Typiu
coxajapAa YyH-KOW HapxJIapuHH, aKuusiap EKu
aKIUsUIap HapXJApUHU NPOTHO3 KWJIMII EKM HII
XaKy Y3rapulIapuHu XapuTaiall YUyH aJulaKadyoH
KYJUTaHWIAIU.

lynmait kunub, yprada KBaapar XaTOHH
xucoOyam  skapaéuum  Ba rpaduk  3-pacMia
KeNTHPHWITaH. YJjapra acociaHu0, Oamopar KUl
KuimMatiapu aHukiIaHau. Hopmammamtupuimn Ba
CTaHapTIAIITHPHIIT ycyiiapu YJIapHUHT
KUIMaTJIApUHU WHTEpBaJIraya KaMaWTUPUII Y4yH
TaKJIUM 3THUJIA/IH.

References:

1. Zaynidinov H.N., Azimov B.R.
Nishonboyev G‘.M. Analysis of polyharmonic
splines used in machine learning.
"ALFRAGANUS" international scientific journal.
No. 1, 2023. - P. 69-74.

2. Zaynidinov H.N., Nurmurodov J.N.,
Kobilov S.Sh., Gofurjonov M.R. Development of
algorithms and software tool for intellectual analysis
of medical data// Hay4Ho-uccien0BaTEIbCKUM
WHCTUTYT Pa3BUTHS LUQPOBBIX TEXHOJIOTHH M
HUCKYCCTBCHHOI'O HHTCIIJICKTA. C60pHI/IK JOKIad0B

Scientific Bulletin.

95
peciyOIrKaHCKOM HaYYHO-TEXHUYECKOU
KoH(pepeHuuu 26-27 oktadp 2022 ii.

3. Komolov S., Rakhmatov Sh.

Fundamentals of artificial intelligence. Machine
learning. Tashkent - 2019.

4. Frangois Chollet. Deep Learning with
Python. Second Edition. 2021.

5. Apley, Daniel W., and Jingyu Zhu.
“Visualizing the effects of predictor variables in
black box supervised learning models.” Journal of
the Royal Statistical Society: Series B (Statistical
Methodology) 82.4 (2020): 1059-1086.

6. Breiman, Leo.“Random  Forests.”
Machine Learning 45 (1). Springer: 5-32 (2001).

7. Cohen, William W. “Fast effective rule
induction.” Machine Learning Proceedings (1995).
115-123.

8. Emilie Kaufmann and Shivaram
Kalyanakrishnan. “Information complexity in
bandit subset selection”. Proceedings of Machine
Learning Research (2013).

9. Fisher, Aaron, Cynthia Rudin, and
Francesca Dominici. “All models are wrong, but
many are useful: Learning a variable’s importance
by studying an entire class of prediction models
simultaneously.”  http://arxiv.org/abs/1801.01489
(2018).

10. Gromping, Ulrike. “Model-Agnostic
Effects Plots for Interpreting Machine Learning
Models.” Reports in Mathematics, Physics and
Chemistry: Department I, Beuth University of
Applied Sciences Berlin. Report 1/2020 (2020).

11. Inglis, Alan, Andrew Parnell, and
Catherine Hurley. “Visualizing Variable Importance

and Variable Interaction Effects in Machine
Learning Models.” arXiv preprint
arXiv:2108.04310 (2021).
Myannugnap xaxkuoa maviymom:

A3umoe  Paxumowcon Kapumoeuu —
Quzuxa-wamemamuxa pannapu HOM300U,

AHOudicoH Oasnam yHUGepcumemu MamemMamura
xkageopacu  kamma  yumyeuucu.  E-mail:
razimov@mail.ru.
Ten: +998997810364

Maxkamoe Maoamunscon Komunosuu —
mexuHuxa auiapu Hom300u, ooyenm, AHOUdICOH
oasnam yHUgepcumemu axoopom mexHoi02usIapu
oytiuua npopexmopu. E-mail: mailuzbek@umail.uz.
Ten: +998905481417

Azumoe Bynéo Paxumoconoeuu — PhD,
Myxammao an-Xopazmuii nomuoazu TATY Cynwuii
UHmMeneKm Kageopacu doyenmu.
E-mail: bunyodbekazimov@mail.ru.
Ten: +998902684801

Physical and Mathematical Research Vol. 5 Iss. 1 2023


https://uzjournals.edu.uz/adu
https://uzjournals.edu.uz/adu/vol2
https://uzjournals.edu.uz/adu/vol2/iss2
mailto:razimov@mail.ru
mailto:mailuzbek@umail.uz
mailto:bunyodbekazimov@mail.ru.Т

