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CHRONIC KIDNEY DISEASE AND THE CREATION OF PREDICTIVE
MATHEMATICAL MODELS

ABBASOV A.K., QOBILJONOV J.Q.
Tashkent State Medical University

Abstract: Random forests are somewhat interpretable, as they return feature values that
can be used to compare the most useful variables for making predictions. Random forests are
generally very accurate and perform well on nonlinear problems with many features, as they
perform implicit feature selection.

Key words: Random Forest Regression, mathematical models, chronic kidney disease.

Annomauun. Cnyyaunuwiii Jlec 6 HeKOmMOpoU cmeneHu no00Aemcs UHmepnpemayuul,
NOCKONIbKY OH 8038paujaem 3Ha4eHus QYHKYULl, KOmopbvle Mbl MOXNCEM UCHONb308aMb OJis
cpasHeHus: Hauboee Nole3HbIX NepemMeHHbIX OISl cocmaegienus npoenoszos. Cyuatineli Jlec, kax
npasuio, OYeHb MOYeH U XOPOUO CHpAGIAemcs C HeNUHEeUHbIMU 3a0a4amu co MHO2UMU
DYHKYUAMU, NOCKOTILKY OH BbINOJIHAEN HEsA8HbLU 8b100D (DYHKYUL.

Knroueevie cnosa: Cnyuatinviii Jlec peepeccuu, mamemamuueckue mMooeiu, XpOHUYECKds
bone3nb nouex.

Annomauusn:. Tacoouguii Jlechu mankun Kuiuwi 6upo3 Kyaiauoup, YyHKu y oawopam
KUunuut yyyH houoanaHumiumu3 MymMKUH OVI2aH 5HE MYXUM Y32apy8uulapHu Makkociaul Y4yH
Kutimamaapunu Kaumapaou. Tacooughuii Jlec odamoa scyoa anux, ooamoa yuzuxiu OyIimMasau
sazuchanapuu, Kyn QyHkyusiapea axwiu 6axcapaou, 4YHKU Y AHUK OYIMa2aw OYHKYUALApHU
MAHIAUHU AMAN2a OWUPAOU.

Kanum cyznap: Tacoouguii Jlec peecpeccusicu, mamemamux Mooennap, CypyHKaiu Oyiupax
Kacauiueu.

P-cenextun mmrupoxkuga CBbKuu MalIMHABHUH YypraHuiira Tanépuam yayH oup
Oamopar KHJIMIIHUHT MaTeMaTHK HeuTa CTaHAapT UUUIOB OepuIl OoCKUUIapu
MOJELIADHHHE SIPATHII yuyH Y30EKHCTOH KYJUTaHWJIa U
Pecnybnmukacu @annap AxaJeMUSICUHUHT - VkyB Ba TecT Tymmamuapura
B.A. PoMaHOBCKMI HOMHJArd MaTeMaTHKa O6ynuuum. bapua MabiymoTinap 2 Typyxra
uHcTHTyTHAa JorucTk Jlec perpeccust (RF OYnuHAM. Vkys TYIUIaMU (75%)
—random forest) ycynuaan ¢oiinanaHuim. KypcaTKUWwiapuHu TecT Tymiaamu (25%)
MareMaTuK MOJAEIIHHU IpaTULl Y4yH JapaKdu KypcaTKUWwiapy OuJIaH coNMuIITHpamu3. bus
TYyIjaamiap aHUKIaHWO, my Tyriamaga P- 75% yxyBHM Ba 25% TecT CHHOBUHU
CEeNIEKTUHHU YpHU 0axoJIaH/Iu. UIUIATAUK.

DOYHKUUSATIAPHUA OJAMHAAH TaXJIHJI - Etnmmaérran KUHMAaTIIapHU
KHJIMII (mapkep). MabnymoTinapHu KUPUTHILL ETummaran KUHMAaTIapHU
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KAPUTULI yCyJulapu Kym Oynub, Ous
KNNinputer HU TaJUTa/IuK. bus
KOMIBIOTEPHH (akaT YKyB MabIyMOTIIAp
XaMmJla TECT CHHOBJIApUJAru y3rapuilIapHU
amaJira OLIMPHUIIra YpraTuliuMu3 Kepax.

- MopenHu Ttaii€pnam Ba CMHOBJAAH
YTKa3ull y4yyH KHWMaTJIApHU KauTapuIll
[1,2].

bu3 ymly TankuKoTAaH MaKCaauMu3
MaTeMaTHK MOJEIHM sipaTuiia P-cenektun
MapkepuHu kuputuil OwiaH CBK Hunr
¢doitnanu Ba €MOH oKuOaTIapuHu Oamopar
KWJIUIIHUHT  MHQOPMAIIMOH ME30HJIapUHU
aHukam|4].

bamopar KUITyBUU MOJEITUHU
sApaTtuil y4yH Jlec JIOTMCTHK perpeccusicu
ycynu umaruiarad|1].

Ongumsra  KyWwiran Makcazara
eTUIIMII Y4YyH y4 WYHaIumaa TEKIIUPYB
00 GOpauK:

4. CypyHkanu Oyitpax
KacaJUIMTUHU HIaKJUTAaHUIIN Ba
PUBOXKJIAHUIIMHK ~Oamopar KuiyBYu P-
CEJIEKTUH MOJIEJIH SIPATHIIL.

5. bemopnap CBKuuHr Kaiicu
00CKMYZa SKAHJIUTMHM TaxXMHH KWJINIITA
acoc OYymyBYM KJIacCU(PUKAIMOH MOJET
sgpatumi.  byHuHr  yuyH  P-cenekTuH,
Opaxuorieda’d CTCHO3SHUHT MaBXKY/UIUTH Ba
aTepOCKJIepO3HUHT Oomika Oenruiapu, &,
xunc, Y X, [I3JITL, FO3JIII, TT', ateporensuk
ko3pdurmentu (AK), nmpoTpoMOUH BakTH,
MPOTPOMOUH UHJCKCH, XalKapo
HOpMaJUTAITUPWITaH  HHUCOAT, yMyMUI
okcwi, KpeaTuHuH, MmodyeBuHa, AJIT, ACT,
yMyMuil OWIMpyOUH, Kalluii, Kaiauii Ba

TII0KO03a Kabu KypcaTkuuiapaan
ol nananmIaIm.

6. Kyiinnaru MapkepJiap
épnamuia aTepOCKIepO3 Oenrunapu

MaBXymuruiu TaxMuH Kunaguran JKCCT
oyitnua CBKHM TacHudmam MoJenuHH
SIPATHUILL: P-cenexrtumn, Opaxuornedan
CTEHO3UHHMHT MaBXY/UTUTU Ba
aTepOCKIEpO3HUHI  Oomika Oenruiapura
Kypa, €m, xuHc, YX, FO3JIII, II3JI1, TT,
AK, mpoTpoMOMH BakTH, HPOTPOMOMH
WHJCKCH, XaJKapo HOpPMaJUIalITHPUITaH
HUCOAT, YMYMHH  OKCHJI, KpEaTHHHH,
moueBuHa, AJIT, ACT, ymymuii bunupyOuH,
Kalui, KaJuil Ba III0K03a.
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bu3 ToMoHIaH yuTa MOJET SIPaTUIIIH.
Monennapau  sipaTuinga Oamopar OMHIH
cudparnga P-cenexTmH ~MHKIOpU  OMIIaH
OOFNMMK Y3rapyBud Ba yHra OYyiMaraH
MyCTaKMJl ~ y3rapyBuud kamum 22 Ta
Kypcatkuuwiapaad QpoianiaHuiIm.

R* 0,60 ra Ttenr &Exu OKOPH
OynraHuga MyXUM axaMusTra oJra J1ed
xucoOnanaau[2].

Ymly TankukoT 22 y3rapyBuuIaH
ubopar, P cenextun OmnaH OOFNMK OynraH
128 Tta OEMOpHHMHI HATM>KAJIAPUHU TaKIUM
3Ta/Iu.

MareMaTHK MOJETHH SIPATHII YYyH
P-cenextuHHM 6axosan yuyH MabIyMOTIap
TYIJIaMHJIa TIPEINKATOPIIap aHUKITaH IH.

D YyHKIUATAPHA JACTJIA0KH
TaXJIWJIN.

MasbnymoTinapHu OHUpiamMud TaxXJIHil
KWIHO  JacTypuid TabMHHOT  TH3WMHTA
IOKJIall  y4yH Oup KaH4Ya CTaHmapT
aMaJJIapHU Oa’kapauK:

- VpraTuur Ba Tect Typrnapra Gy muL.
XamMMa Mabiaymotiap 2ra Oymuuau. 75%
ypratum Ttyp 25% Tect Typu OunaH
TaKKOCTIaHA/I!.

- ETummaérran kypcaTKUWIapHU
é3um. MabayMOT KUPHUTHIIHHHT —KYTIIa0
yeylulapy MaBXKyZd, aMMO MIIJga OJAui
MabIyMOT KHPUTHUII (KNNinputer)
unuiatwirad. Kommiorepuu ¢akar ypratuii
TypU MabIyMOTJIApUTa Ypratuil Kepak 3au
Ba YpraTulll TYPUHU Xam/ia TeCT TypJiapAaru
Yy3rapuiuiapHi amalra OlUPHIL Kepak dJIu.

- Kypcarkuwiapau ypratuiin Ba TeCT
MOJIETU YUYyH KalTapuil.

Tacoauduii Jlec perpeccusicu.

Tacomuduit Jlec mabnym mapaxana
TaxXJWI KUIUII MyMKHH, YyHKH y Oamropar
KUJUII YY9yH SHT (Qoijganu y3rapyBunIapHu
TaKKOCHalll y4YyH MIUIATIIAIIN MYMKUH
Oynran  QYHKUMSUIApHM — KUMMaTIapuHU
Kadtapanu. Tacomuduit Jlec onmatma xyna
aHMK Ba Kyn ¢yHKOusulapra sra Oynran
YU3UKIW OynMaran BasudalapHU XU
Oaxkapaayd, 4YYHKM Yy aHUK Oyimarad
GbyHKUMSITApHY TaHJAITa UMKOH Oepajiu.

Xaro OONITaHFUY JapakaJaH aH4a
nact  OYynu0®  YMKAM, IIYHUHT  Y4YyH
MaBJIyMOTIAp TYMJIAMHUHH XHCOOTa oOJraH
xonga P-cenektun umtupokuna CBK Hu
Oamopar KWIMII Y4yH Ypratum  Typ



JacTypuii  TabMUHOTHIAH  (poiimamaHuI
MYMKUH JIETaH XyJocara KeJIUIIUMHU3
MyMKUH. Tect Typmarm Xato IIyHU

KYpcaTAuKy, OW3HMHI TakiIu(] KHJIMHTaH

monenmumu3 CBK 6ocknunapunu P-cenektun
KYpPCaTKUWIAPUHUHI XAaKUKHU KUAMaTUIaH
10 6annraya GamopaT KHJIUIINA MyMKHH.

TecToBbIe SHadYyeHmMsa VM NporHo3bl

0.000175

0.000150

0.000125

O0.000100

MnoTHOCTb

0.000075
0.000050
0.000025

0.0000005550 o

CHHOB KUIMATJIapH BA NMPOTrHO3J1apH.

buzauHT MOJICTTUMHU3HU
O0axoJlalTHUHT siHAa Oup KypcaTKU4wiapu
cudaruaa 6amopaT KWIWHTaH KHAMaTiaap Ba
XaKUKWH KuMMatiap opacuaaru R?
xucobnamumus. by  TymyHTupunérran
MOJENbAaru JTUcTpeccust HucOatu
TyFpucuaa MawbiaymoT Oepamu. HOxopwm
KuitmMat (Makcuman — 1) OM3HUHT Takmud
KUJIMHTaH MOJETUMU3 KHUPHUII Ba YHKHUII
Vpracugaru aJIOKaHU SXIITUPOK
TYIIYHTUPAIHU.

R? KMIMAaTHHMHT TANKMHM IIYHIaH
nOopaTkw, oy MOJIEI P-cenextun
JUCTIepCUSICUHUHT 64% MHU W30XJIalIu.

D yHKIUsA/MapKepPJAPHUHT
aXaMUSITUHU TAJIKUH KUJIMIIL

5000

10000 15000

P cenexkTiH

PacMm 1. CBK na P-cesqiekTMHHU §3 nuura ojrad tacogudguii perpeccusi MoAeJIMHUHT

Tacoguduit Jlec MOJIEIINHA
TYIIYHUIITHUHT aCOCHM ycynu Oy Kaiicu
byHKUMsIIap/MapKepiaap SHI MyXUMIIUTHHU
Kypuod YUKUALIAUP. AbcomoT
KYPCATKUWIAHUHT aXaMUSITIIMIUTH JUCKPET
y3rapyBun KaOu yHYAIMK MYXUM dMac. Yap
P-cenextun MapKEPUHUHT Kaiicu
napaxanapu CbKau Oarmopar Kuaumn yayH
9HT (oMM FKAHIUTHHU KypcaTaIn.

4, P-cenextrnamM Gaxomnamr yayH
MabJIyMOTIAp TYIJIAMUZArd  CypyHKalu
Oylipak Kaca/UIMTMHU IIAaKWUIAHWIIK Ba
PHUBOKIJIAHUIIIMHU Oamopat KUJTyBUU
MOJICTTUHH SIPATHILL.

0,5

0,45 -

0,4 -

0,35

0,3 -

0,25 -

0,2 +

0,15 -

B Mapkepnnap

0,1 -

0,05 -

0 - \
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Mapkep Myxum
Kpeatunun 0.471288
K®Tckp-epi 0.332371

Em 0.025384
YMmymuii xonectepuH 0.019695
Kanpiuit 0.013025
ATEpOreHInK HHIEKCU 0.012802
YMmymuii okcn 0.012709
I'mroxo3a 0.012019
Tpurminepuanap 0.011806
[13J11T 0.011660

AJIT 0.011444
MoueBuHa 0.011328
HO3JII1 0.010016

ACT 0.009315

IITB 0.008448

Kannii 0.007227
YMymuii OunupyonH 0.006092
[T 0.005715

XHH 0.004558

BIIT creno3u 0.001554
Kunc 0.001545

Pacwm 2, Kangan 1. CypyHkanu Oyiipak KacaJlJIMTMHUHT OOCKUYHMHU aHUKJIALI Y9yH

9HT MyXUM Oenruniap.

Mynnait xkunmuO, Ttacoauduii Jlec
ycynu €paamuaa CBK nuarnoctukacupa P-
CEJICKTUHHUHI KUWMATJIapu KpEeaTMHUH Ba
K®T napaxacu 6unan y3apo Ooriuk (Pacm
2, Kanpan 1).

bemopnap CbKuuHr kaiicu 6ockuuga
SKAHJIMTUHU TaXMUH KWJIHIITA acoc OYITyBYN
KJaccu(uKaMon Mmojen. byHunr yuyn P-
CCIICKTHH, Opaxuornedan CTCHO3HHUHT

MaBXY/UIUTH Ba aTePOCKIEPO3HUHT OOIIKa
oenrunapw, €m, xuHc, Y X, T13JII1, FO3JIII,
TI', areporenmuk kod3ddunuentu (AK),
MPOTPOMOMH BaKTH, MPOTPOMOUH WHAEKCH,
XalKapo  HOpMaJUlalITHpWITaH  HucOarT,
YMYMUH OKCWJ, KpeaTHHUH, MOYEBHUHA,
AJIT, ACT, ymymuii OunupyOHH, KaJlui,
KaJguil Ba TJIIOKO3a Kabu KypcaTKu4iap/aH
doitnananunagm.

Tacopuduii JIEC knaccupuxaropu.

Kaaccudukanust HaTHKAJTAPUHH TATKUH KWINIIL
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Knaccugukamus yudyH MIUIATHIALIA
MyMKHH Oyiaran kymiad KypcaTKudiap
MaBxy. bynnai xomnna 6u3 anukmkaaH, fl

Oaxojalll Ba  HOAHMKIMK  KOJHIIMIAH
doitmananauk. flan Oaxouamniyia,
Anuxik: 0,88.

F1luu 6axomnam: 0,88.

CUH(IAPHUHT HOMYTaHOCUOJIUTUHH XpucoOra
OJIMII Y4YyH ypTadya KypcaTKWU4 HILJIaTHIITaH.
Hoanuknux KOJIMIIH sIpaTUJIraH
KJIaccu(UKATOPHUHT KaHJai XaTojapra uymn
KYWUHMITUHYE KYPUIITra IMKOH Oepajiu.

Confusion matrix

=

-0-
B |

= 3 = T
-
=
=
= a o o
s o o
& o o
1 p=

AHUKIMK-0y Ou3 sipatraH MoJelaH
88% xommapna ostuta cuHMOaH TYFpU
TaHJIAl OJMIIWMHU KypcaTaguraH OJIui
KYpCaTKuy.

o

o]

3 L3
Predicted label

o o (o]
(o] (o] (o]
o o o
3 a1 (o]
(o] 3 =2
o o =3

Oamopat "2" Oynranuaa "3"Xakukui Oenru
oymumu. Taconuduii Jlec knaccudpukaropu
Kyna sxmm unniaiam Ba 6emop CBK kaiicu

Hoanunkimk KOJIUITN 00CKHY/Ia SKaHIUTUHY aHUK aHUKJIald OJIaH.
dbormanuanp, YyHKH y MOJICITHHA XaTOJapUHU OHI' MYXUM KYPCAaTKUWIAPHUHT KaMaluIl
KypcaTaau. DHI KyNn ydpalauraH xaTo-Oy TapTUOMHU P-cenexrun, MOYEBHHA,
Oamopat "1" 6ynranuaa Xakukui oenru "2", kpeatuHuH Ba KOT srammany.

: Bamopat KHJIHOI YIYH MYXHM KYPCATKHYIAP
R T
K®T
KpeatHHHH
ModeBHHa
P-cenextHH
B T'mrok03a MHEIOPH

B VM. X0IecTepHH
AK

B VM.GHIpyOHHE

HFO3JI1

B Kammit

2,5 3




MapkepJap MyXuMJIHMJIHK
K®Tckp-epI 0.232538
Kpeatunun 0.177957
MoueBuHa 0.135956
P-cenexTun 0.097646

I'mroxo3a 0.035217
YMmymuii XonectepuH 0.029565
ATEpOreHHOCTH UHJIEKCU 0.027354
Ymymuit OnnupyonH 0.025515
HO3JIIT 0.025452
Kanpmuii 0.023970
Tpurminepun 0.023231
Ymymuit 6enok 0.022373
T13JII1 0.021485

[T 0.020032

Em 0.019773

IITB 0.019302

XHH 0.015752

ACT 0.015657

Kanuit 0.014752

AJIT 0.009919

BIIT creno3u 0.003540
Kunc 0.003013

Pacm 3, Kaasan 2. CypyHkaan Oyipak KacaJlJIMrH JMArHOCTHKACH Mojeauga P-

CCJICKTUH MAPKEPUHUHI aXaMHUATH.

Kyiimparn  mapkepnap é€pmamuaa
aTepoCKiIepo3 Oenruiapu MaBKYyUIUTUHU
taxmuH Kuiagurad JXXCCT 6yiingya ChbKuau
TacHuU(IAI MOJIETHHHU sipaTull: P-cenexTuH,
Opaxuonedan cTeHO3WHUHT MaBXKY/UIUTH Ba
aTepOCKJIEPO3HUHT  OolKa Oenruiapura

Kypa, €m, xxunc, ¥YX, FO3JIII, II3JII, TT,

AK, mpoTpoMOMH BakTH, HPOTPOMOUH
UHJIEKCH, XaJIKapo HOPMaJIalllTUPUITaH
HUCOAT, yMYMHMH  OKCWJ, KpEaTWHHH,

mouesuHa, AJIT, ACT, ymymuii ounupyOuH,
KaJIui, Kaaui Ba roKo3a.

Tacopuduii JIEC knaccupuxaropu.
Kaaccndukanus HaTHKAJAPUHE TAIKUH KAJIMIIL

Anukauk: 0,88.
F1un 6axouaam: 0,88.
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True label

Confusion matrix

0--

o)

1 5
.

MapkepJiap MyXuMJIHJIHK
Em 0.103735
Kpearuann 0.072811
P-cenextun 0.071462
MoueBuHa 0.062436
ATEepOTeHIINK UHACKCH 0.052383
K®Tckp-epi 0.051470
3IJIIT 0.051078
I'mroko3a 0.050658
YMymMuii OKCHi 0.049330
YMymuii OunupyounH 0.048972
ACT 0.044017
Tpurmunepuiap 0.042598
Kanpunii 0.042057
I[1TB 0.036935
HO3JII1 0.035680
T 0.035213
Kamnit 0.034859
YMyMuii X0J€CTEpUH 0.034465
AJIT 0.033679
XHH 0.033659
Kunc 0.012502
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Pacm 4, Kagsan 3. CBK n1a arepockJ/iepo3 Ba I0paKk-KOH TOMHP acOpaTJIapuHHU damopar
KHJIMII YYYH 3HT MyXuM Oesruiap.

Hatmwxanapra kypa, tacoquduii Jlec
knaccupukatopu CBKna aTepockinepoTuk
y3rapuiuiap XaBQpUHU 11y )KyMJIaJaH, I0pakK-
KOH TOMHp acopaTiiapu OJIIUHAaH Oamiopar
KUJIUIIH MYMKHH. OHr MYyXUM
KYpCaTKUYWIApHUHI Kamalum TtapTuOuHAa -
€11, KpeaTWHHUH, P-cenexkTuH, MOYEBMHA,
areporennuk uaaekcu, KOT, IT3JIIT (Pacm 4,
xKaasai 3).

Mynnatt  xkumub, Ttacoauduii Jlec
ycymu CBKna P-cenextunra Hucbaran
MyXuM Oynran 22 ta kypcaTkuu €piamunaa
MaTeMaTHUK MOJEIJIapHU SIpaTUIIra MUMKOH
6epau, bupunungan CBK auarnoctukacu Ba
Oamopar KWIMHAIIUAArd P-cenekTHHHUHT
myxumianry; nkknauuaad, CbK 6ockuun Ba
VYMHYHJIAH, aTepOCKIepo3  Oenrumapura

Kypa, STBHU apTa aTEepPOCKIEPOTHK
y3rapunuiapad  Ba  IOpak-KOH  TOMUD
acopatiiapuHu Oamopar KWJIAIIIaH
nbopart|3].

Tacomuduit Jlec ycynmu Epnammma
CBbK TalIXyuciamnaa P-cenektuHHUHT
kuiMatiiapu kpeatnHuH Ba KOT papaxkacu
Owran y3apo OornuK OynraH momen

SpaTHIIIH. YHUHT SHT MYXUM
KypcaTKuwiapy  Kamailum  TapTtubuaa
xounamtupuiaan - KOT, kpearunuH,
MoueBHuHa, P-cenektun[4].
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OSTEOARTRIT RIVOJLANISHIDA HAMROH KASALLIKLARNING VA
BEMORLARNING IJTIMOIY XOLATI AHAMIYATI

GAZIYEVA H.SH; MAMARAIMOVA M.K
Toshkent Davlat Tibbiyot Universiteti

Xulosa: Osteoartrit (OA) bo ‘g ‘imlarning barcha tarkibiy qismlariga, asosan artikulyar
xaftaga ta’sir qiluvchi eng muhim revmatik kasallikdir. OA rivojlangan mamlakatlardagi eng
nogiron kasalliklarning o ‘ntaligiga kiradi va eng keng tarqalgan surunkali qo ‘shma kasallik
hisoblanadi. /1] Bu artritning eng keng tarqalgan shakli va butun dunyo bo ‘ylab og riq hamda

nogironlikning asosiy sabablaridan biridir. [2]

Rossiyalik olimlarning tadgiqotlarida osteoartritni boshga patologiyalar bilan birgalikda
tashxislash va davolash muammosi ham terapevtik, ham ortopedik profil mutaxassislari
tomonidan ko rib chigiladi va ishlab chiqiladi. Osteoartrit bilan og ‘rigan bemorlarda yuzaga
keladigan boshqa patologik holatlarning o ‘zaro bog ‘liqligi o ‘rganiladi. Shu bilan birga, yurak-
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