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AHHOTaNUA. MHCOHAGPOA HOAHUK, HOMABIYM EKU MYAUK OVIMazaw axoopom
acocuda OKUIOHA Kapopaap Kabyn Kuiuwi axcouud xoounusmu maedxicyo. Yuioy

UMKOHUAMHU

WAKIIAHMUpUw  KQUCuoup  MavHoOd Mypakkab macana

o0ynu6

xucobnanaou. Taxnugh smunean EHOOULY8HUHE KAMYUIUKIAPUHU XAM MABKUOIAU
ao3umoup. Y wynoan ubopam 0y1aouku, Z-COHAAPHU KIACCUK HOPABUWIAH COHAp2d
QUIAHMUPULL HAMUACACUOA OACTAAOKU MABIYMOMIAPHU KUCMAH WYKOMUIUWMUSA ONUO
Keaunaou. Maxkonaoa, wiyHuHeOeK, KIAcCcux 1OUKa MYniam Hasapusacu époamuoa Z-
COHHU HOPABUWIAH COH2A AUIAHMUPULL YCYIU KYPUO YUKUTSAH.

Kanur cy3nap: Z-con, nopaswian conea ainanmupuid ycyau, HOpasuian y4oypuax

COH 6A3H dapaofcacu, HopasuiaH COH.

|. KUPHUII
Hynéna HOpaBILIaH TyIIamiap
Ha3apusICH, COHJM  XHcoOsanuiapaaH

MaTHJIA XUcoOanuiapra yTUIll Ba TaOUUii
TUJIHUHT MabJIyMOTJIapHHU KalTa MIUIAII,
Kapop KaOyn Kuwiuil Macaiainapu, Z-

COHJIap Ha3apusCu, FOMIIIOK
XI/ICO6J'IaIJ_U'Iap TCXHOJIOTHUAJIApUHUHT
KOMIIOHCHTAJIapnu 65'7J'IFaH OBOJIOIHNOH

QITOPUTMIIAPHU  OUPJAIUITHPUII HATH-
xKacua HOUlad YMKWITaH —MoJelap
Oyiinya Katop, KyMJIaJaH KyWHJaru
YCTYBOp HYyHanuuuiapia TaJKUKOTIap
050 OOpMIIMOK/a: HOpaBIIaH TYIIaMiIap
HA3apUACHMHM CYCT INAKJUIAHTaH jKapa-
€Hyapra TaJKUK OSTUII acocuia Kapop
KaOysl KWIyBYM THU3UMIJIApDHU UILIA0
YUKMHIL, CYHbUH NHTEJUIEKTHUHT Ha3apuii-
aMajaui coxXajJlapura HOpaBIIAH TYI-
Jamiap — Ha3apUSACUHH K0  OTHII
yCIyOUSITIApUHA ~ TaKOMMJUTAIITUPHIL,
HOpaBLIaH TYIJIaM OpKajlu Z-COHJIapHU
KJIACCHUK HOpaBIIaH COHJIapra
ainanTupum, Z-axOopoTiapra — acoc-
JaHTaH  Kapopjap KaOyn  KWIyBUd
TU3UMIIAPHU UILTA0 YUKHII.

Xaér/la HOAHUKJIMK KEHT TapKaliraH
xoauca xucobmanagu. Kapop kabyn
KWINII acOCUIaru axOOPOTHUHT aCOCH
KHUCMHU HOAHUKAUp. IHCOHNapaa HOAHUK,
HOMABJIyM €KU TYIUK OYiamaran axOopoT
acocuia OKUJIOHA Kapopiap KaOyil KUITUII
QKOWMO KOOWIMATH MaBxXyA. Yoy
MMKOHMSTHU INAKJJIAHTUPUIL KalCUIup

MabHOJAa Mypakkad Mmacaima  Oyiau0
XUCOOIaHaIu.
Ymby SHrM  KOHLENIMS  WHCOH

TYyFpucuaard OWIMMIIApHU TaBcHam
YUyH KaTTa UMKOHUSTJIAPHU sipaTajgd Ba
HOAHUK  axOopoT ’kapaéHUAa  KeHT
Kymutanwiaad. Hopasman — Tyruiamiap
KJIACCUK Ha3apusacu HucOaTaH
pPUBOXJIAHTAH XaMaa Kapop KaOyin
KWJIMILI, HOpaBlIaH OoOIIKapyB KaOu
coxajapaa MyXuM poib YiHaiinu [1, 2].
By BasusTna Z-cOHHU KJIaCCUK HOpaBILIAH
COHTra YTKa3WIl Macajach eTapiauya
axaMuATIu Macana 0yiub XxucobmaHaau.

Z=(AB) oy
JTUCKPET HOpAaBIIIaH COHJIAPHHUHT
TapTuOManran xyprmruaup [3].

Huckper Z-con
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A=(2,8,,8;) a
B=(b,b,,b;) uxkura yubypuaxcumon

AliTalinmk,

HopaBmad conmap 6yacun. A Ba B
y40ypYaKCUMOH HOPABIIAH COHJIAPHUHT
TapTUOJIAHTaH OupIamTHpUITaH
udomacuHn Moc Xoijna Kyiuaaruda
OJIMIIIMMU3 MyMKHUH [3, 4]:

P(A) =< (8 +4xa, + )
P(B) =2 (b, +4xb, +b,

A Ba B yubypuakcumon nopapian
COHJIAp YCTHJAru KYNMaWTHPHILI oOllepa-
LUSCUHUHT KOHOHHK udonacu
Kyiunarnya tappuduanany [1]:

P(A®B)=P(A)xP(B) =

=%(a1+4xa2+a3)><
><%(b1 +4xDb, +b,)

Z-COHHHM KJIaCCUK HOpABIIaH COHTa
alIaHTHPUII yCynu HOpaBIIIaH
UIIOHWIMIIMKKA MOC paBUIIIA TaKIU(}
STHITaH, Ba OOIIKa KyIuiab Kymumyagap
Z-coH OunaH TaBcu(Iam ycyiura Moc
paBHIIIa OAKAPUITUIIN MyMKHH.

1. Z-COHHMU KJIACCHK
HOPABIIIAH COHT A
AMJIAHTHUPHUIL YCYJIA

“Z-cOoHHM —> oOJaTAard HOPABIIAH
COHra” alJIaHTUpUII YCYJIMHHM KYILIall
Kylugara anroput™m €paampaa HIuiad
YUKUIIAIH.

®apas kunaimnk, Z-con Z =(A,B)

KypuHHIIUAa Oepuiran OYicuH. YHT
TOMOH MIIOHWIWJIMK, dYal TOMOH 3ca

yekaaHum. A= {(X, N (X)>|X € [0,1]} Ba

B = {(xms (N[0T}, wa(x) -

Tpaneuus KS'/pI/IHI/IH_II/II[aFI/I TCIrUIJININK

Hg (X) aca

KYPUHUIIMATH TETMIUTMINK (yHKIUACH
6yncun. By epma A= (ai, az,ag) Ba

B :(bl,bz,bg)
conuap [5, 6].

byHKIHACH, y40ypuax

HKKUTa HOpaBIIaH

1) UKKMHYM KACMH (MIIOHWINIIUK)HUA
aHWK COHTa YTKa3aMu3.

J.qu(x)dx
a="—
Hg (X)dX

6y epma | amrebpank
omaupay.

WHTErpaIHU

2) HWxkuHuM KUCM (MILOHYJIMIIMK)
Ba3HUHU OWPHHYM KHUCM (YCKIJIAHMIII)Tra
KymuHr. Baswnm  Z-coH  Kyduparu
KypuHHIIAA UOTATaHUIIIN MyMKHUH:

2 ={(% p1, 001, () =
=ou,(X),Xe [0,1]}

E.(X)=aE,(x), xeX,
Hpe (X) = (X), xe X,

E,.(x)= jx X4, (X)dx =

= jx aXu,(x)dx =
_ ajx X1, (X)dx = E , (X)
[7, 8] wumra wmyBoQuUK OUpUHYH

HOpPABIIAH COHJA WKKWUHYM HOpaBLIaH
COHHM HMHTErpajulall My OUiIaH UKKUTA
HOPABILIAH COH TYFPUCUAATA MabIyMOTHHU
Outrara KeaTHUpWIaAd. B HOpaBIIaH CoH

UHTErpanusici  (Ba3H)  JapakacuHU
Oaxomam Kydumarm Taps3ga  udona-
JaHaIu:
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a:%(bl+4><b2+b3)

bynman cyHr, OupuHYM  KHCMra
MKKUHYY KUCM Ba3HUHM KYIIMII MyMKHUH
Oynmamu, OyHma MyajulaKk Z-COHHU
KyHugaruya Gepuin MyMKHH:

=(a, 8,8 a).

SkyHnit Oockuyma Myawiak Z-CoH
KJIACCHUK HOpaBIIIaH COHTa aiyianaau [3, 4,

6]:
:(aix\/;,azaix\/g,asaix\/;;l).

e |

@ ag ag ay T

1-pacm. NIOHYTHIHKHA KYTIaUTHPTaHIaH
KeHuHru Z-coH

I11. HOPABIIAH COH BA3H
JAPAKACHUHU XUCOBJIALI

1) A HopaBmaH COH
TETUILTAINAK byHKIHSICH

YHUHT
JINGY)
Kyiunaru KypuHumaa upoJalaHCHH:

Hy, (X, a,b), Xx<b,
Hy (X,,b,0) =11, b<x<c,
1—,uA2(x,c,c+b—a), X>C.

Yen Ba Ce [9, 10, 11] ymymnamran
HOpaBIIaH COHHU TacBHpJIANl Y4yH ypTa
Japaxkadd  WHTETPATHH  KYPUHHUIITHA
taknu¢ ostumrad. Keitunpoxk C.Mypy-
raHaHJaM YMyMJIAITaH HOPaBIIaH COHHU
TacBupIiab Oepras.

L' Ba R™ moc pasumima L Ba R

(GYHKUMSIAPHUAT TeCKapH (QyHKIUAIAPH
oyacun, A= (X, a,b,c:w) w Basum

yMyMJIAILTaH HOpPaBIIaH COH, YHUHT ypTa

Mpumosa X.A.
h-mapaxacu oca h[L‘l(h) + R_l(h)J /2
oymnanu.

VY xoJ11a Ba3HM ypTaua h-napakaHuHr
MHTETpall KUiMaTura acocjaHra’
yMyMJIAIlITaH HOPABIIAH COHHUHI YypTa
Japakaau HHTErpal KypuHHIIN Oyiinda K

nedazzuduKanusiianyBun KAiimMar
KyWujgarura TeHr

}{ L*Gn R”(h)}

jhdh
0

k=1
2

Oy epma h-mapaxxa 0 Ba W opacuia
woiimamran, 0 <W<1,

2) A HoOpaBmaH COH — Yy4Oypyak
HOpaBIIaH COH 0Yu0, (a,b,c) Kabu

Oenrmnanaay, UXTUEPUM I y4yH YHHMHT

TETULUTHINK byHKIMACH Ha(X)

Kyhnnaruda udoaaaHaam:

x—a)

— |, <x£bh,
b-a

x—cY

—— 1|, b<x<c
b-c

L' Ba R? moc pasumia L Ba R
(GYHKUMSIIAPHUHT TeCKapH (yHKIUSIIAPH

p(x) =
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L(h):b—(b—c)ﬂﬁ;
KYpUHUIIIA OYIICHH.

VY xoJ11a Ba3HiIH ypTaya h-napaxaHuHr
UHTETpall KUiMaTura acociaaHraH
yMyMJIalliraH HOpaBIIaH COHHMHT YpTa
Jlapakalii MHTEerpall KypuHUIIK Oyitnda K
nedasz3upuKanysuiaHyBuYl KMAMaT Kyiu-
Jlarura TeHr

jh[a+#ﬁ@—a)+b—#ﬁm—cﬂdh
k==2 .

N |-

1
jhdh
0

A=(a,b,c) - ymymnauiran yu6yp-uak
HOPABIIAH COH KYPHHHIIMHHUHI YMYMHHI
dbopMyllacHHU ~ KyHugaruda  XucoO-
JaHa/Iu:

: 1
1(a+bﬂhdh+ac_a_mjyﬁmmm
k== 0 5 _

2

1
[hdh
0
_2na+2nb+a+b+4nc-2na-2nb a+4nc+b
4n+2 4n+2
_a+4nc+b
4n+2
3) A mwopaBmaH coH — [aycc
KypuHMIIAa  U(OJaaHCHUH, YHUHT

TETMIUTWINK QyHKIMACH 4, (X) Kyinma

KEITUPUJITAH:
Hp(X) = e

L' woc pasumaa L QyHKuusHMHT
Teckapu GyHKIUACH

L(h) = —m.
t
Vpraua h-mapaxanunr — wmHTerpan
KMAMaTUra acocllaHraH yMyMJIallraH
HOpaBIIAH COHHUHI ypTa Japaxainu
UHTeTpal  Kypunumm  Oyiimua K
nedaz3znpuKanusIaHyBuU KUiiMaTi

KyWUuJarura TeHr:

1
1jhlnhdh
0

& jhdh |
0

bymnaxnab uHTErpaUIaiHu

u=Inh, dv=hdh
2
du:ldhv:b—
h 2
KYJIJIaHUITaHU1aH CYHT I'aycc

KypuHUIIIa uonananradn HOpaBIIaH COH
KYPUHUIIMHUHT YMyMHH (OpMyITacuHU
Kyiunarnda xucooaanam:

2 1.2
Dfmh—jbfldh
_ 2 2h |1
= . -
2t jhdh 4t
0
SSBHU
1
4t

4) A HOpaBIIAH COHHHUHT TETUIILTAINK
Gyukumsicn w1, (X) Kyluma KYHFHPOK-
CUMOH TETHUIUIMIUK (QYyHKUMS OuiiaH
udoganaHCHH:

X) = .
/uA( ) 1+X2

L* Ba R™ moc papumma L Ba R
(YHKIHMSUTAPHUHT TeCKapu QyHKIUSIIApU

2_1 _ 2_3_ .
Lm):%ﬁx _h}_{% =T 1}
[1—-h_
L(h)= W

Vpraua  h-mapaxaHmnar — uHTErpan
KUIMaTHTa acoCaHraH yMyMIIAIITaH
HOpaBIIAaH COHHUHT ¥pTa Japakaiu
uHTerpan Kypunuimm Oyitmya P(A)
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nedazzuduimsiIaHyBIHA KAHMAaT

KyWugarura TeHr

KyurupokcuMoHn kypunHHIaa udosa-
JaHTaH HOpAaBIIAH COH KYPUHUIIWHUHT

ymMymMudi  GopMyJacMHU  KyHujarmda
XucoOIaHaIu:
1 2
1j j (h—zj e
P(A) EO :E 1 ’
jhdh [hdh
0 0

{h—izt; dt =dh;}
2

~—+
N
I
N
o
~—~+

|

P(A) =

N |-

hdh

O ey

KYpUHUILAH CypaTHH ajloxuaa Xucoobaad
HATIKaHH OJIAMH3

t 1, totdt 1F dt
!‘ -]

t+ +— arcsm2t_

= —(2h4_1) M—garcsin(Zh -1).

(2h 1)\/ arcsm(2h 1)
P(A): 4 - =

2

1 . T
=—arcsinl=—
8 16

IOxopuna xentupwmiran OMpPUHYM Ba
MKKUHYY OOCKHUWIAp aMajra OUIMpUInAN
Ba aIrOpavk MHTErpasl Xamjaa HOpaBIlaH
COH MHTerpauusicu (BaszH) AapakacHHU
TONHUII amaJra OLIUPUIIH.

Mpumosa X.A.

Taxim¢g  sTiaran  EHAOIIYBHUHT
KaMYMJIMKIAPUHA ~ XaM  TabKHUJIAll
J03uMaup. Y myHAaH ubopart OyIaauKu,
Z-COHJIapHU KJIACCUK HOPABIIAH COH-
Japra alllaHTUpUIL HaTHXKacuaa
JacTinabku — MabIyMOTIapHU — KUCMaH
uykotwnummra onaud kenmuHaau. CoH-
JApHUHT MKKUHYUA KHUCMH HOpaBILAH
COHTa alnaHTupwiaanu, Iy cabadbmu
MaBXya OOLUIaHFUY HOAHUK ¥y3rapyB-
YUJapHU KaOyJl KWIMIIH MyMKUH OYiaraH
KUHMATJIapJa WIIOHWIWINKKA KYWHIIraH
yekynaHunuiap Oaxocu OYynud TaBcud-
JaHTaH HOAHUKJUK HyKoTuinaau. Arap
HOpaBIIAH XyJIOCa AITOPUTMHUIA AHUK-
JUKKAa YTHUII  XYJOCAHHHI  SIKYHUH
OocKMYMIa amaira OMIMPHIICA, Y XOJIa
aIMaIITUpUITaH Z-comnapaan (Qoiina-
JAHWII XOJaTHU]a aHUK COHJIApra YTHII
BaKTUJAH WIrapu coaup 0ynanu.

Z-COoHTapHHU Z= ( A B)

HOpAaBILAH COHra aillaHTUpHUIL OUPUHYU
A KOMIIOHEHT IapaMeTpllapuHu Y3ujarua
HXTUMOJUTUK 0aXOCHHHU HOpaBILIaH COHJIAp
KypuHMIIuAa 7Ae0 HazapAa TYTyBUHd
Koa(umeHTra KYTIaUTUpUIIIAH
nbopar, ymoOy Ko3hPuUIHEHT
KyWH1aru ¢dbopmynara MyBOQHK
xXucoOam MyMKUH OVyiiaau.

1
:\/E(bl+4b2 +h,)

[llynnait Kkunmb, HOpaBIllaH COHJIApAA
Z-conmap Oumnan  0a€H  KWUJMHTaH
HOpaBIIaH XyJioca TH3UMH IOKOPHJIA
KeNTUPHUITaHIapaH (oiIaTanral Xo1/1a
Z-coHnapaaH nbopar OymyBYHN
3XTUMOJUINKHHU Oaxourar xucoOra
OJIMHUIIIN YUKYBYHU KHfIMaTHapHI/I oJinumra
UMKOH Oepaiu.

V. XYJIOCA
HopaBman xynoca Tuszummuna Z-
cownmapiaan  doigasaHuIITa  IIyHAAR
éunomyB Oopauru Tydaiinu Takpuoui,
aHuK Oynmaran axOopoTiap OuiaH

Uynku

k =Hm
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WIUTAIIA HOAHUKJIMKHY STHaJla caMapain
Tap3ga XucoOra ONHII  UMKOHHSTH
TyFUJIaIU. Nmonu Owian aiTuin
MYMKHMHKH, OyHAall WNUIa0 YMKWAITaH
AITOPUTM  XaM  MYXaHAHWCIHUK, XaMm
MKTUCOAMETTA OUJI TypJINYa MacAIAJIAPHU
XaJ KAaunia karta myBaddakusar Ounax
KEHT KYJTAaHWIUAIIA MyMKHH]TUD.

Tankukor OOBEKTUHUHT Oapua
XOCcallapuHU  TaBCHUQIIOBUM  OHUTTa
HOpaBIIaH TYymuiaM Epnamuaa Z-COHJIap
acocH/ia OJIMHTaH €YMMHH aXPaTHO OJIHII
Xap JOUM XaM MYMKHH 3Mac. Z-ax00poT-
HUHT MaxCyC KOMIIAKT Ba Z-KOMIIAKT-
auruaad QoiimanaHrad xoyjga Z-coHiap
acocuJa €YUMHH OJIHMII YCYJUTapu HIiad
YUKW,
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CALCULATING Z-NUMBER BY USING THE FUZZY
CONVERSION METHOD
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Abstract. Human beings have an amazing ability to make intelligent decisions
based on inaccurate, unclear, or incomplete information. Forming such an opportunity
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is, in a sense, a difficult task. The proposed concept provides great opportunities for
describing human knowledge and can be used in decision making in the process of
working with fuzzy information. This article shows that the issue of converting a Z-
number into a classical fuzzy number is very relevant. The article also presents a method
for converting a Z-number to a fuzzy number using classical fuzzy set theory.

Keywords: Z-number, Fuzzy Conversion Method, weight level fuzzy triangular
number, fuzzy number.

BBIYUCJIEHHUE Z-YUCJIA C UCITIOJIB30OBAHUEM METO/IA
HEYETKOI'O IPEOBPA3OBAHUA

Ipumosa X.A.
!Camapkannckuii gpumman TalKeHTCKOTO YHHBEPCHTETa HHPOPMAIMOHHBIX
TexHojoruil umenn Myxammana an-Xopesmu, Camapkans, ¥Y30eKkuctan
primova@samtuit.uz

AHHoOTanus. Jloou obnadaiom YOusumenbHoU CHOCOOHOCMbIO NPUHUMAMND
PAazyMHble peuleHus HA OCHO8e HEeMOYHOU, HEeSACHOU UIU HEeNOJHOU UHGOpMAyuu.
Dopmuposanue maxkoi B03MONCHOCHU — 6 ONPEOCIEeHHOM CMbICIe MPYOHAs 3a0ayd.
Ipeonoocennas konyenyusi daem 601bUILE BOIMONCHOCMU OJISL ONUCAHUSL YETL0BEUECKUX
3HAHULL U MOJIcem ObIMb UCNOIL30BAHA NPU NPUHAMUU PEUEHULl 8 npoyecce pabomsl ¢
Heuemkou ungopmayuei. B oannoi cmamve nokazano, umo 6onpoc npeobpazosanus Z-
YUCIA 8 KIACCUHECKOEe HEeUemKoe YUCNO SBNSAEmCcs 8ecbMd aKmydalvhbiM. B cmamove
Makoice NpPeocmasien Memoo npeodopaz0eanusi Z-4ucia 6 HeuemrKoe HUCIo C
UCNONIL30BAHUEM KILACCUYECKOU MEOPUU HeHeMKUX MHONCECS.

KirueBble cioBa: Z'UMCJZO, Memoo Heuemro20 npeo6pa306aﬁuﬂ, Heuemkoe
mpey2ojibHoe YUC10 YPOBHS 6eca, HeuemrKkoe Yucio.
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