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MAHSULOT SIFATI VA SIFATNI BOSHQARISHDA SUN'lY
INTELLEKTNING O'RNI.
Fatkhullaeva Rano

Sifat har kuni paydo bo'lgan va har bir sohada eslab o'tilgan tushunchadir. Sifat
lotinaning ma'nosiga (so'zning lotincha ildizi ganday tashkil qilinganligini
anglatadi) va u nimani anglatadi, gaysi mahsulot yoki Xxizmatlardan
foydalanilganligi bilan bog'lig. Sifat mo'ljallangan magsadlarga, texnologik
o'zgarishlarga, iste'molchilarning ehtiyojlariga va qiymat baholashiga qgarab turli
yo'llar bilan aniglanadi. Lekin, asosan, sifat va xizmatning ma'lum shartlarga
muvofigligi yoki muayyan ehtiyojni qondirish darajasi sifatida tavsiflanadi.
Mahsulot sifatini boshqarish tizimlari ishlab chigish bosgichida texnikaviy darajani
rivojlanishini yuqori sur’atlarda doimo bo‘lishini ta’minlaydi. Murakkab va
mas’uliyatli buyumlar uchun ishlab chigishda sifatni boshqarish jarayonida maxsus
ish rejalari tuziladi. Maxsus konstruktorlik ilmiy-tadgiqot yoki loyihalash
institutlarida, sanoat korxonalarida konstruktorlik texnologik bo‘lim (byuro)larda
yangi mahsulot namunalarini ishlab chiqish mumkin. Bunda asosiy e’tibor ushbu
buyum namunasi haqigatan yangi bo‘lishiligiga yoki ishlab chiqarishdagi
buyumlarning takomillashganligiga qaratiladi. Mahsulotni ishlab chigarishga
tayyorlash bosgichida optimal texnologik jarayonlarni tanlash qiyin va u
mas’uliyatli vazifa, chunk) bu bosqichda doimiy texnologiyaning giyinlashishi
hamda ishlab chiqarishning iqtisodiy ko'rsatkichlarini yaxshilash zaruriyati bo‘ladi.
Tayyorlash bosgichida mahsulot sifatini oshirish korxonaning asosiy vazifalaridan
biri hisoblanadi. Maxsulotni ishlab chigarishga tayyorlash bosqgichida optimal
tehnologik jarayonlarni tanlash giyin va u mas‘uliyatli vazifa, chunki bu bosgichda
doimiy texnologiyaning gqiyinlashishi hamda ishlab chigarishning iqtisodiy
ko’rsatkichlarini yaxshilash zaruriyati bo’ladi. Tayyorlash bo'sqichida mahsulot
sifatini oshirish korhonaning asosiy vaziflardan biri hisoblanadi.

Sun'ity intellekt (SI) sifat va sifatni boshgarish jarayonlarida muhim o'rin tutadi va
ko'plab sohalarda samaradorlikni oshiradi. Quyida Sl sifat va sifatni boshgarishda
ganday ishlatilishi va uning afzalliklari hagida gisgacha ma'lumot keltirilgan:

1. Ma'lumotlarni tahlil gilish va prognoz gilish
SI katta migdordagi ma'lumotlarni tahlil gilish orgali korxonalar uchun sifat va
ishlab chiqarish jarayonlarini optimallashtirish imkonini beradi. Misol uchun,
zavodda ishlab chigarish jarayonidagi nugsonlarni oldindan aniglash orqali turli sifat
muammolarining oldini olishda yordam beradi.
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2. Real vagtda monitoring loT (Internet of Things) qurilmalari bilan birgalikda
ishlatiladigan Sl ishlab chiqgarish jarayonlarini real vaqtda kuzatib boradi. Masalan,
ishlab chigarish liniyasidagi har bir mahsulotning sifatini tekshirish, nugsonlarni
aniglash va ularni darhol bartaraf etishga imkon vyaratadi. Bu, aynigsa,
avtomobilsozlik, farmatsevtika va elektronika kabi yuqori aniglikni talab giluvchi
sohalarda juda muhimdir.

3. Sifat nazoratining avtomatlashtirilishi Mashinasozlik, matnli va tasvirli
ma'lumotlarni gayta ishlash texnologiyalari orgali sun'iy intellekt insonning
xatoliklarining oldini olishga imkon yaratadi. Masalan, sun'iy intellekt tasvir tahlili
orgali mahsulotlar yuzasidagi nugsonlarni yoki o‘lchov xatolarini aniqlashi
mumkin.

4. Kuzatish va optimallashtirish Sun'iy intellekt ishlab chigarish jarayonini
optimallashtirishda ishlatiladi. U ishlab chigarish jarayonidagi samaradorlikni
oshirish uchun real vagqtli tahlillar asosida o‘zgartirishlar kiritadi. Masalan, sun'ty
intellekt tarmoqdagi ma'lumotlarni yig'ish orqali resurslardan samarali foydalanish
uchun ishlab chigarish rejalarini optimallashtiradi.

5. Xatolarni  oldini  olish va muammolarni prognoz  qilish
Al texnologiyasi yordamida ishlab chigarish jarayonida yuzaga kelishi mumkin
bo'lgan xatolarni oldindan prognoz gilish va oldini olish imkoniyati mavjud. Bu
orgali ishlab chigarish jarayonida sifatni yaxshilash, isrofgarchilik va vaqt
yo'gotishlarni kamaytirish imkonini beradi.

6. Innovatsiyalarni joriy etish va o‘rganish imkoniyati
Sun'ty intellekt korxona sifatini boshqarish strategiyalarini o‘rganadi va
takomillashtiradi. Bu yangi innovatsiyalarni, usullarni joriy etishda yordam beradi
hamda korxonalar o‘z raqobatdoshligini mustahkamlashga erishadi.

SI sifat va sifatni boshqarish jarayonlariga qo‘shilsa, korxona uchun
ragobatbardoshlik oshadi, xarajatlar kamayadi va jarayonlarning aniqligi sezilarli
darajada yuqori bo‘ladi. Shu bilan birga, sun'iy intellektning samarali ishlatilishi
ishchi kuchini malakasini oshirish va murakkab vazifalarni bajarish uchun yangi
ko‘nikmalarni rivojlantirishga imkon yaratadi.

FOYDALANILGAN ADABIYOTLAR:
1. Ismatullaev P.R., Marufov E.A., Abdullaev A.X. Metrologiya bo’yicha izohli
lug’at. -Toshkent, 1993.
2. Ismatullaev P.R., Z.T.Tuxtamurodov Sifat va sertifikat. -T.: Kouctpykrop NUBb,
1994,
3. Ismatullaev P.R - Metrologiya, Standartlashtirish va Sertifikatlashtirish
yo’nalishiga kirish” o’quv qo’llanma, Toshkent, 2007.
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CBOMCTBA HOBBIX COPOUYEYHBIX TKAHEN

YK 677.03
ITaTtTraxoBa /I. A., Y3akoBa Y.P.
TawkenmcKkuil uHCMUMyYm MeKCMUIbHOU U 1e2KOU NPOMBbILUIEHHOCTU

Annomayusa. Paspaboman Hosblll accopmumenm copoueunou mranu. [Iposedenwvt
CpasHUmMeNbHble UCCe008AHUS CMAHOAPMHOU U PA3PAOOMAHHOU COPOUEUHOU
MKAHU HA OCHOBE UX CMPYKNnYypHbIX XApaKkmepucmukxK u qbusuko—MexaHuquKux
ceoticmeé u OOOCHOBaAHBL ONMUMANbHBIE COYEMAHUS nepenﬂemenuﬁ U B0JIOKOH OJis
copoqetmoﬁ MKaru, a makKoaice npeumyuiecmea MHHO@CZL;MOHHOZZ COpO%@%HOlZ MKAaru
no nokxkazamejiim - NOBEPXHOCMHAA NJIOMHOCMD, BOSOyXOHPOHMZ/;aeMOCWlb,
CMOUKOCMb K ucmuparuro, paspsvl6HAAl NPOYHOCMDb, ydﬂuHeHue, HeCMUuHaemocms,
nomepsi npodHocmu, cuepoCKONnU4YHOCms, Cnenernsb J1aCnMuU4YHoCmu.

Knroueewie cjioea. MKAHb, ceoﬁcmea, BOSOyXOI’IPOHML;aeMOCI’I’l b,
cUCPpOCKONnU4YHoCnb, HeCMUHaemocntb, NPo4YHOCNb, UCMUpPAHUE, ()panupyejwocmb.
Annotatsiya. Tadqiqgot ishida Ko ‘ylakbop to ‘qimaning yangi assortimenti ishlab
chiqildi. Mavjud va yangi ishlab chigilgan ko ‘ylakbop to‘qimalarning tuzilish
tavsiflari va fizik mexanik xususiyatlari asosida qiyosiy tadgiqotlar o ‘tkazildi.
Ko ‘ylakbop to‘qimalar uchun tolalar va o ‘rilishlarning optimal birikmalari
aniqlandi. Yangi tuzilishdagi ko ‘ylakbop to ‘gimaning mavjud to ‘gimalarga nisbatan
yuza zichligi, havo o ‘tkazuvchanligi, ishqalanishga chidamliligi, uzilishdagi
cho Zzilishi,  g‘ijimlanmasligi,  gigroskopiklik, =~ buramdorligi va  boshqa
ko ‘rsatkichlari bo ‘yicha ustunlik tomonlari asoslandi.

Kalit so‘zlar : To’qima, xususiyat, havo o tkazuvchanligi, SUv o tkazuvchanligi,
g ijimlanmasligi, mustahkamligi, ishgalanishga chidamliligi, buramdorlik.
Abstract. A new range of shirt fabrics has been developed. Comparative studies of
standard and developed shirt fabric were carried out based on their structural
characteristics and physical and mechanical properties and the optimal
combinations of weaves and fibers for shirt fabric were substantiated, as well as the
advantages of innovative shirt fabric in terms of surface density, breathability,
abrasion resistance, tensile strength, elongation, wrinkle resistance, loss of strength,
hygroscopicity, degree of elasticity.

Keyword : fabric, properties, breathability, hygroscopicity, wrinkle resistance,
strength, abrasion, drapability.
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CBoiicTBa COpOYEK 3aBUCIT TJaBHBIM O0pa3oM OT CBOMCTB TKaHEH, ee
coctapistomux. CTeneHb MPUTOJHOCTA TKaHEW sl Te€X WM HHBIX COPOYEK
OMPENENAIOTCA, B OCHOBHOM, HX (DU3UKO-MEXaHMYECKUMH CBONCTBaMHU.
Haubonbiee rurueHndYeckoe 3HAYEHHWE MMEIOT CIEAYIONIUE CBOWMCTBA: BecC,
TOJIIIUHA, BO3yXOMPOHUIIAEMOCTh, MapPONPOHUIIAEMOCTh, TUTPOCKOMUYHOCTD,
ruApoPUIHLHOCTH (KanmuIsipHOCTH ), BOJOCMKOCTb, BOJIONIPOHHUIIAEMOCTb,
TETJIONPOBOIHOCTh, MOPUCTOCTh, YNPYTOCTh, T'MOKOCTh, CMHUHAEMOCTb, ycCajka,
CKOPOCTb BBICBIXaHUS, MbUIEEMKOCTh, KO3(PGUIIMEHT OTpakeHus. TkaHb HE
SIBJISIETCST MOHOJIUTHBIM oOpazoBaHueM. OHa NpeaAcCTaBIseT COO0ON CIIOKHYIO
CTPYKTYpPY, COCTOAIIYIO M3 TEKCTWIbHBIX BOJIOKOH M BO3/1yXa, KOJIUYECTBO
KOTOPOT'0 BEChbMa BEJIMKO U KOJEOJIETCS B 3aBUCUMOCTU OT CTPYKTYpPbl TKaHWU.
HemocpenctBeHHO ¢ 00beMHBIM BECOM CBSI3aHO JIPYTO€ BaXKHOE CBOMCTBO TKaHEH -
UX MOPUCTOCTh. [TopuCTOCTh MaTepuaa onpenenseTcs: OTHOIIIEHHEM 00beMa Mop K
00beMy JaHHOTO MaTepuasa, BEIpaXKEHHBIM B TpolieHTaX. [Ipu ogHOM M TOM Ke
KOJIMYECTBE BO3yXa B TKAHAX, BO3JYX MOXET MO-Pa3HOMY B TKAHSIX pa3MeIIaThCs,
OTUYEro 3aBUCAT BO3QyXONPOHUIIAEMOCTh, TAPOIPOBOAUMOCTh U APYrUE€ CBOWCTBA
TKaHell. Bo31yXonpoHUIIAeMOCTh TKaHEH, T. €. CTENEHb NPOXOAUMOCTH €€ s
BO3/lyXa, B 3HAYUTEIBLHON MEpE ONpENEeNsieT €€ NPUTOAHOCTh IJI1 TOrO WU UHOTO
Buzia ozexbl [5-8]. BelpaskaeTcs oHa KOJIMYECTBOM Bo3ayxa (aM°), IIPOXOAIIEro
B €IUHUIy BpeMeHHM (C) uepe3 eauMHHMIy NoBepxHocTH Tkanu (1 M?) mpu
onpeneneHHoM aasienuu (h =5 M pT. cT.). BakHbIM MOKa3aTeneM rurueHnYecKux
CBOMCTB TKaHEU SIBISIETCS UX OTHOIIEHUE K TUTPOCKOMUYHOCTH.

MexaHHM4eCKue CBOMCTBA — KOMIUIEKC CBOWCTB OINPEACIAIOMMX OTHOIICHUE
Marepuaia K JACHCTBUIO Pa3IMYHO MPHIIOKEHHBIX K HEMY BHEIIHUX CHJI TAKUX, KAK
IPOYHOCTh, YJJIUHEHUE, HUCTUpaHUE, ApanupyeMoctb WU T 1.  [IpodHOCTH
YUYUTBHIBAETCA TMPU OINPEIEICHUH HOCKOCTH copouek. [[panupyemMocTh 3TO
CIIOCOOHOCTh TKaHM OOpa3oBBIBATH B MOJABEIICHHOM COCTOSHHHM  MSTKHE
MOJIBIDKHBIE CKJIAAKU. [[pammpyeMoCTh 3aBHCHT OT THOKOCTH MaTepHualia U €ro
maccer [9-12].

BrilieoTMeueHHbIE CBOMCTBA COPOYEYHON TKAHU HCCIEOBaHbl Ha MpuOOpax
naboparopun CENTEXUZ [13-14]. Jlnsg skcriepuMeHTa MPeACcTaBICHBI 00pa3Ilbl
0a30Boil W pa3pabOTaHHON COpOYCHYHOM TKaHW. B 0a30BOM TKaHM TUIOTHOCTH I10
yTky P,=190 HHUTH/IM., NIOTHOCTb TKaHW MO OcCHOBe P,=276 HUTH/IM.,
MeperyieTeHue TMOJOTHSAHOE, JIMHEHHAs TIUIOTHOCTh IO OCHOBE U JIMHEWHas
10THOCTh 10 yTKy 1, = T, =11,8x2 Tekc (100% xmonuarodymaxknast). OTimuue
pa3pab0OTaHHOM TKaHMU OT CTAHJIAPTHOM TKAHH TO, YTO Y€pe3 KaXKJble TPU panopra
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[0 OCHOBE MOJOTHSHOTO TEPEIJIETeHUsI, PACIOIO0KEH OJUH PamopT MO OCHOBE
MEPEBUBOYHOIO TepervieTeHusl. B mepeBMBOYHOM MEpEeIIeTeHUH HCTOIb30BaHbI
JIABCAHOBBIC HUTHU Pa3IMYHBIX JUHEHHBIX MJIOTHOCTEH 1o ocHoBe T, = 6,6 Tekc, T,
= 10 Ttekc, T, = 14 texc, T, = 17 Tekc, T, = 22 TeKc, OCTaJbHBIC MapaMeTPhI
HEU3MEHHBI (IJIOTHOCTh TKAHH [0 OCHOBE U 0 YTKY, JINHEWHAs TJIOTHOCTH 10 YTKY,
u T. A). OOpa3ubl pazpaboTaHHbIX TKaHeu 3akomguposanu T1, T2, T3, T4 u TS5 ¢
pPa3IMYHON JIMHEHHOW IJIOTHOCTHIO TO OcHOBe 6,6; 10; 14; 17; 22 texc unu ¢
MPOLEHTHBIM cojiepkanreM JiaBcanoBot HUTU 4,0%, 10%, 14%, 20% u 24% B
COpPOYEYHON TKAaHU COOTBETCTBEHHO. BripaGoTanbl o0pasibl pa3pabOTaHHBIX
TKaHEH Ha TKAIIKOM CTaHKE ¢ MUKPOINpOKJIanuukamu. B tabnuie 1 npeacraBieHa
KOJMpOBKa 00pa3lioB pa3pabOTaHHbIX TKaHEH.

Tabmuma 1.
KoaupoBka 00pa3iioB pa3paO0TaHHBIX TKaHEH
Kon o6pasmos | T1 T2 T3 T4 TS5
TKaHeH
Coipne JaBcaH JaBcaH JIaBcaH JIaBCcaH JIaBCcaH
JIuHenHas
[UIOTHOCTh 110 | 6,6 10 14 17 22
OCHOBE
[IpoueHnt
COJIepIKaHUS 4.0 10 15 20 24
JIaBcaHa B TKaHHU
[lepennerenust | mepeBu- NIepeBU- NepeBU- | IEPEBU- | IEPEBU-
BOYHOE BOYHOE BOYHOE BOYHOE BOYHOE

Jlanee ObLIH HcclIeTIOBaHBI (DH3UKO-MEXaHUYECKUE CBOMCTBA, BKIIOYAs, IPOYHOCTD
Ha paspeiB (N) u ymiuHeHue npu paspbiBe (%), TPOU3BENCH aHAIM3 00pas3IoB
COpPOYEYHBIX TKAHEW, MU3TOTOBJICHHBIX W3 Pa3HbIX JUHEHHBIX IJIOTHOCTEHM HUTEHU
OCHOBBI MEPEBUBOYHOTO MEPEIUICTEHHS. Pe3ynbTaThl MCIBITAHUNA MEXAHHUYECKUX
CBOMCTB (MPOYHOCT, HA Pa3pelB M YJIMHCHHWE TIPH pa3pbiBe) o00pa3IoB
pa3paboTaHHBIX COPOYCYHBIX TKAHEH IPHUBEICHBI B Ta0IUIIC 2 U B TaOuIE 3.
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OO6pas3ibl TKaHU T1 T2 T3 T4 TS
[IpouHoCTh Ha | 290 300 310 320 340
pa3pbIB HUTEU

OCHOBBI

[IpouHoCTh Ha | 190 190 191 192 193
pa3phIB HUTEH yTKa

Tabnauua 2.
BnvsHre NTUHEWHOHN TUIOTHOCTH HUTEH OCHOBBI NIEPEBUBOYHOrO TEPEIICTCHUS Ha
MIPOYHOCTH pa3phiBa.

Tabmauua 3.
BnvsHre NTUHEWHOHN TUIOTHOCTH HUTEH OCHOBBI NIEPEBHBOYHOTrO MEPEIICTCHUS Ha
yJJTMHEHUS TIPU pa3phIBe.

OO6pa3ipl TKaHH T1 T2 T3 T4 TS
VYV unHenue npu | 14 15 16 18 20
paspbiBe TKaHU IO

OCHOBE

VYV unHenue mpu | 12 12 13 14 16
paspbiBe TKaHU IO

YTKY

N3 tabmumel 2 crneayer TO, YTO Ha MPOYHOCTh TKAHM Ha Pa3pblB CYHIECTBEHHO
BIUSCT JIMHEHHAs IJIOTHOCTh HHTEH OCHOBBL. IlocTpoeHbl rpaduky BIUSHHS
JIMHEWHON IUIOTHOCTA HUTEHM HAa TPOYHOCTh Ha Pa3pblB TKAHU, KOTOPHIE
npeacrasieHsl Ha puc.l. U3 rpadgukos (puc.l) ciaemyer, 4To Mo Mepe yBEIUYCHUS
JIMHEMHOM MUJIOTHOCTHU HUTEW OCHOBBI IIPOYHOCTH TKAHU HA Pa3pbIB IOBBIIIACTCS.
D710 00yCIOBIEHO T€M, YTO OONBININNA BEC TKAHW U OTHOCHUTEIHHO TUIOTHAS! TKAHb
BCETJIa COITPOBOKIAOTCS 00JIee BEICOKON JTUHEWHOMN IJIOTHOCTHIO HUTEH.
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340

310 320
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PaspbiBHas Harpyska, H.

T1 T2 T3 T4 T5
O0pa3ubl TKaHel

¥ Pa3pbIBHAsi HATPY3Ka HUTeil OCHOBBI

H PazpbiBHAsi HATPY3Ka HUTeEH yTKa

Puc.1. 'uctorpamma BIusgHUS JMHEWHOM MIJIOTHOCTU HUTE OCHOBBI IEPEBUBOYHOTO
MeperIeTEHNs Ha MTPOYHOCTh HA pa3pbIB TKAHMU.

AHanu3 TabauIel 3 MOKa3pIBaeT, UTO HA YJJTMHEHUE TP pa3pbiBe 00pa3lioB TKAHU
TaKX€ 3HAYUTENILHO BJIMSET JIMHEWHAsI TIJIOTHOCTh HUTEH OCHOBBI IEPEBUBOYHOTO
neperieTenus. Ha puc. 2 mpencrarieH rpaduk BIUSHUS JIMHEHHON TIOTHOCTH

HUTEH OCHOBBI MMEPCBUBOYHOIO IICPCINICTCHUA HAa YAJIMHCHUC IIPHU Ppa3pbIBC TKAHU.
A

o1

20
18

P P DNDN
o1 O

o

Pa3pesiBHOE yaauHeHue, %.
o (6}

T1 T2 T3 T4 T5
Oo0pa3ubl TKaHel

B PazpbIBHOE yIJIMHEHNE [0 OCHOBE

¥ Pa3pbIBHOE YIJIMHEHHeE 110 YTKY

Puc.2. 'ucrorpamma BIUSIHUS IMHEWMHOM MIIOTHOCTH HUTEW OCHOBBI IEPEBUBOYHOTO
MEPEIUIETEHN HA YAJIMHEHHUE TIPU Pa3pbIBE TKAHU.

Kak BugHO 13 puc.2 yaJIMHEHUE NPU pa3pbiBe TKAHU YBEJIUUYUBACTCS C YBEIUUCHUEM
JMHEWHOW MIIOTHOCTU HUTEH OCHOBBI MEPEBUBOYHOIO MEPETUIETEHUS. ITO CBSI3aHO
C TEM, YTO OTHOCHUTEJIBHOE yJIMHEHHUE MPU Pa3pbIBE BOJOKOH JIABCAHA BBIIIE, YEM Y
BOJIOKOH XJIOMKA. DTO MaKCUMAaJIbHOE YJJIMHEHUE MIPU pa3pbiBe HAOIIOIAIOCH AJIs
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oOpasma Tkanu TS5, a MUHMMaJbHOE 3HAYCHHE YIJIUHEHUS TPU pPa3phIBE TaKKE
Ha0roam0ck A1t oopasna Tkanu T1.

Taxoke ObUTH HMCCICIOBAHBI BIUSHUC HA MapaMeTphl KOMPOPTa COPOUCHHON TKAHH.
K mapamerpam komdopTra TKaHH OTHOCATCS BO3TYyXONPOHUIIAEMOCTHh M
JpaMpyeMoCTh TKaHU. B Tabmuile 4 mpuBeIeHbI pe3yabTaThl BIUSHUAS JTHHCHHON
TJIOTHOCTH HUTEH OCHOBBI NIEPEBUBOYHOTO MePETUICTCHHUSI Ha
BO3IyXOIPOHUIIAEMOCTh TKaHH.

Ta6numna 4.

BrnusHue TUHEHHOW TJIOTHOCTH HHUTEH OCHOBBI IEPEBUBOYHOTO MEPEILICTEHUS Ha
BO3IyXOMIPOHUIIAEMOCTh TKaHH.

OO6pasibl TKaHU T1 T2 T3 T4 TS

Boznyxomnponumiaemocts | 180 170 160 155 150

TKaHU, }IM3M202

Ha puc. 3 moctpoensl rpaduk BIUSHHUS JTUHEWHOW TIUIOTHOCTH HHUTEH OCHOBBI
[IEPEBUBOYHOI0 MEPEIJICTEHUS Ha BO31YXOIIPOHUIIAEMOCTh TKaHHU.

A
: 190 180
S 180 170
g 110 160
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= = 140
»
2 130 -
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Oo0pa3ubl TKaHU
B Bo31yXonpoHNaeMOCTh TKaHU, IM>/(M>C)

Puc. 3. T'mcrorpamma BIMSHUS JUHEWHOW IUIOTHOCTM HHUTEH OCHOBBI
MEPEBUBOYHOTO MEPEIICTEHHUS HA BO3AYXOIPOHUIIAEMOCTh TKAHH.

Anamms ATUX TUCTOTPAMM MMOKa3bIBaET, 4To MaKkcHUMaJIbHas
BO3JyXOINPOHMUIITAEMOCTh Ha oOpasne TkaHu T1, B TO BpeMs Kak HHU3Kas
BO3JAyXONPOHMUITAEMOCT, Ha  obOpasume T5. bornee BeicOkOoe  3HAYCHUE
BO3JyXOINPOHMUITAEMOCTH HAOJIIOJaeTcsi B TKaHU ¢ OoJjiee MajbiM 3HAUYCHUEM
JIMHEWHON IUIOTHOCTA HUTEH OCHOBBI MEPEBUBOYHOIO TNEPEIUIETCHUS, U OHO
YMEHBIIIAETCS IO MEPE YBEJINYCHUS 3HAYCHHU N JTUHENHOW INIOTHOCTH HUTEH OCHOBBI
MepEeBUBOYHOr0 nepervieteHus. [lo mepe Toro, kak JMHENHAs IUIOTHOCTh HUTEU
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OCHOBBI TEPEBUBOYHOTO MEPETUICTCHUSI YBEIUYMBACTCS, ypabOTKa COpPOYECHHOM
TKaHU CTAHOBUTHCS OOJBIIE, YTO JACIAcT TKaHb 00JIee KOMIAKTHOM, 0OBEMHOU U
0oJiee TOJICTOM, YTO MPUBOJUTH K BEICOKOMY COMPOTUBIICHUIO BO3YIITHOMY TTOTOKA.
CnenoBarenbHO, Oojiee BBICOKasg JIMHCHHAS INIOTHOCTH HHUTEH  OCHOBBI
MIEPEBUBOYHOIO TIEPEIVIETEHUS MOXXET MOMOYh B JIOCTHXKEHHH 00Jie€ BBICOKOMH
CIOCOOHOCTHU K PACTSKEHUIO C TOHMKEHHON BO31YXONPOHUIIAEMOCTH.
HpanupyemMocTh - 3TO TIOKa3aTeldb JKECTKOCTU TKaHU. TkaHb ¢ Oombliel
JIpanupyeMocTbio Oojiee kecTkas. JKeCTKOCTh BIUSET Ha JAPANUPOBKY TKaHU U
TaKTUJIBHBIN KOMQOpT. TkaHb ¢ OUYEHb MaJION PanupyeMOCThIO HEYI00HA B HOCKE
u He crubaercss ¢ KOHTypaMHu Tejla Mpu Hocke. B Tabmuie 5 mpeacTaBieHbI
pe3yJibTaThl BIUSHUA JIMHEWHOW TUIOTHOCTH HHUTEH OCHOBBI TMEPEBUBOYHOIO
MEPETUIETCHUS HA IPANTUPYEMOCTh COPOUYCUHON TKaHM.

Ta6muma 5.

Bnusgnue nuHENHOW NJIOTHOCTH HUTEW OCHOBBI NEPEBUBOYHOIO MEPEIUIETEHHUS Ha
IPanupyeMOCTb COPOUYCUHON TKAHH.

OO6pasipl TKaHH Tl T2 T3 T4 T5
JpanupyemMocTh 26,4 28,5 29,3 30,2 30,6
TKaHu, %.

Ha puc.4 mocrtpoen rpaduk BIUSHUS JIMHEHHOW IUJIOTHOCTH HUTEH OCHOBBI
MIEPEBUBOYHOIO MIEPETUICTCHUSI Ha JPANMPYyEMOCTh COpoYeuHOM TKaHu. 13 rpaduka
CJIeIyeT TO, YTO MaKCUMallbHas JAPANMPYyEeMOCTh Ha oOpasiie TkaHu TS5, B TO BpeMms

KaK camasi Hu3Kas JpanupyeMocTb Ha oopasie T1.
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Puc. 4. T'mcrorpamMmma BIUAHUS JIMHEHHOW IUIOTHOCTH HUTEH OCHOBBI
[IEPEBUBOYHOI0 NIEPEILICTEHUS Ha APANlupyEeMOCTh COPOUYECUYHON TKAHHU.
BbBIBO/IbI

1. PazpaboTaH HOBBII aCCOPTUMEHT cOpoueyHOM TkaHu. [IpoBeieHbI nccae10BaHUs
pa3pabOTaHHON COPOYEYHOM TKaHM Ha OCHOBE MX CTPYKTYPHBIX XapaKTEPUCTUK U
(¢u3nKo-MexaHu4Yeckux CBOMCTB U (OOOCHOBAHBI ONTHUMAJIbHBIE COYETAHUS
[IEPEINIETEHUN U BOJIOKOH JUJII COPOUYECUYHOM TKAHHU, a TAKXKE IPEUMYLIECTBA HOBOM
COPOYEYHOW TKAaHU II0  IOKasaTejlsM -  I[OBEPXHOCTHAs  IUIOTHOCTb,
BO3/yXOIIPOHUILIAEMOCTb, CTOMKOCTb K MCTUPAHMIO, pas3pblBHAs IPOYHOCTb,
YUIMHEHWE, HECMUHAEMOCTb, IIOTEPs] NPOYHOCTH, I'MI'POCKONMUYHOCTb, CTEIECHb
3JIACTUYHOCTH.
2. Bo3ayXONnpoHUIIAEMOCTh COPOYEYHON TKAHW CHHUKAETCSI MO MEpE YBEJIMYECHUS
IIPOLIEHTHOI'O COJEPYKAaHMUS JIABCAHA, IOCKOJBKY OCTaeTCsi MEHbLIE MecTa Ui
IPOXOXKJIEeHUA Bo3Ayxa. Ilo Mepe TOro, kak IMPOLEHTHOE COAECPKAaHUE JaBCaHa
YBEJIMUMBACTCS, CKATHE TKaHM OOJbINE, YTO JIeJaeT TKaHb 0oJjiee KOMIIaKTHOM,
00BEMHOM U TOJICTOM, B pe3yJibTaTe MPUBOJIUTH K 00JIee BBICOKOMY COITPOTHBIICHUIO
noTtoky Bo3ayxa. CienoBaTenbHO, 0ojiee BBICOKOE COJIEp)KaHHE JIaBCaHa MOKET
IOMOYb B JIOCTHKEHUU 00Jiee BBICOKON CIIOCOOHOCTH K PACTSKEHUIO C TIOHUKEHHOM
BO3J1yXOIIPOHULIAEMOCTBIO.
3. Apanupyroriasi CHOCOOHOCTh COPOYEUHON TKAHU YBEIMUMNBACTCS C YBEIMUYCHUEM
MPOLIEHTHOTO cojepkanus JaBcaHa. CrocOOHOCTh TKAaHM K PACTSHKEHUIO U
BOCCTAHOBJICHHE  JJIACTUYHOCTH TKAHU  YBEJIMYMBACTCSI C  YBEIMYCHHUEM
IIPOLIEHTHOT'O COJICPKAHMS JIABCAHA.
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THE STATE OF CELLULAR IMMUNITY IN PATIENTS WITH KIDNEY
DAMAGE AFTER THE SARS-COV2

Khursandov Ilyos Akhmedovich
Faculty of Medicine of the Termez University of Economics and Service

Resume. Acute kidney damage in patients after SARS-CoV2 occurs against the
background of a low number and activity of CD4+ cells and a high value of CD8+,
CD19+ cells, which ultimately leads to impaired regeneration of individual parts of
damaged nephrons, stimulating the growth and accumulation of circulating immune
complexes and changing their antigenic structure. High values of phagocytic number
and index may indicate the continued destruction of the basement membranes of
nephrons, which ultimately leads to a decrease in the functional volume of the
kidneys with the development of chronic renal failure.

Keywords: kidneys, cellular immunity, SARS-COV 2.

Relevance. To date, it has been established that the direct pathological effect of the
SARS-CoV-2 coronavirus on the kidneys occurs through the receptors of the ACE2
organ, an angiotensin converting enzyme. Progressive application with the protein
component of the receptor leads to the destruction of the renal parenchyma.
Mediocre pathological effects occur through disorders in the immune system as a
result of a so-called cytokine storm (1,3,5,7,31,32,33,34,35,36,37,38,39,40).
SARS-CoV-2 affects both the innate and acquired immune response of the host.
SARS-CoV-2 can induce an immune response in two phases: an early specific
acquired immune response to eradicate the virus and inhibit disease progression, and
uncontrolled inflammation as a responsible mechanism for ARDS. The virus spreads
and affects tissues with ineffective immune responses (2,4,6,8,10,41,42,43,44).
Necrosis or apoptosis of T cells promotes the release of a cytokine storm leading to
a reduction of T cells (9,11,13,15), especially in cases with severe disease, lower
circulating CD4+ and CD8+ T cells and higher, IL-10 and tumor necrosis factors-o
(TNFa) (12,14,16,18,20,22). Therefore, systemic inflammation harms viral
clearance, contributing to the depletion of T cells (17,19,21,23,25,45).

Almost all patients with SARS-CoV-2 developed lymphopenia as an important
marker of immune system disorders (24,26,28,30). Kidney macrophages play a key
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role in immune defense, as they are the predominant cells interacting with virus
targets and can activate phagocyte and chemokine signaling [27,29]. In addition, the
cytopathic effect of the SARS-CoV-2 virus can directly damage renal tubular cells
during infection and replication stages, spreading a complex immune response. In
addition, the chemokine network, activation of complement cascades and
coagulation play a potential role in the development of PP in patients with SARS-
CoV-2.

The purpose of the study. To study the state of cellular immunity in patients with
kidney damage after undergoing SARS-COV 2.

Research materials and methods: The paper presents information on the
comprehensive examination and treatment of 62 patients with kidney damage who
underwent SARS-CoV-2. The distribution of patients was carried out on the basis
of a prospective targeted open randomized trial.

The period of research and collection of clinical material began in the second quarter
of 2020 and ended in December 2023. At the same time, during the period from
April to August 2020, the clinic also functioned as a specialized covid center, with
the involvement of specialists from all directions in accordance with quarantine
requirements. All patients were grouped into one main group.

The criteria for inclusion of patients in the main group were: the age of patients not
younger than 20 and not older than 75 years; the presence of a history of coronavirus
infection, with severe course, with signs of kidney damage during treatment;
preservation of signs of kidney disease (proteinuria, albuminuria, micro- or
macrohematuria, decreased glomerular filtration rate, high creatinine values and
urea in the blood, etc.); the presence of a negative result of a PCR test for SARS-
CoV-2 during hospitalization in our clinic; availability of the patient's voluntary
informed consent to participate in a clinical trial.

In a comparative assessment of clinical and immunological changes, data from 20
healthy individuals recognized by the medical commission as absolutely healthy
were used. All of them were combined into a control (reference) group.

The criteria for the inclusion of volunteers in the control group were: the age of
patients from 20 to 50 years; the absence of any chronic somatic or mental diseases;
the mandatory conclusion of the medical commission on a healthy state during the
last 3 months before the study; the absence of a history of diseases from the urinary
system; the absence of a history of SARS-CoV-2; the presence of a negative result
of the PCR test for SARS-CoV-2; the presence of voluntary informed consent to
participate in a clinical trial.
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All patients in the main group were divided by stages of kidney damage after
suffering SARS-CoV-2, which were also recommended by KDIGO.

Kidney damage was typical mainly for mature and elderly patients, while acute
kidney damage after SARS-CoV-2 was typical for younger age.

Male patients prevailed (67.7%), and among both patients of the first and second
subgroups.

Immunological studies were performed at the Bukhara branch of the Institute of
Human Immunology and Genomics.

Results and their discussion. The study of the state of cellular immunity in patients
with kidney damage after undergoing SARS-CoV2 was mainly aimed at assessing
their activity against viruses. At the first stage, we studied the dynamics of changes
in leukocytes in the blood. The general dynamics of leukocyte levels among patients
with kidney damage after SARS-CoV2 was characterized by the presence of
leukocytosis. Thus, the average value of leukocytes in the blood for the entire study
period in patients with kidney damage after SARS-CoV2 was 9.16+£1.08 x109/1
[CI1:8.08; 10.08]. The maximum level of leukocytosis was noted among patients of
the first subgroup before treatment [CI:10.47; 13.79], which was 2.9 times higher
than the reference values (p<0.05). Even after the treatment in patients of the first
subgroup, the level of leukocytosis was 2.75 times higher [CI:11.28; 12.22] than the
level of the reference value [CI:4.08; 4.44]. In patients of the second subgroup, when
contacting our clinic, the leukocyte level corresponded to a range of physiological
values [CI:6.63; 7.67]. By the end of the treatment, this indicator decreased by 1.3
times compared to the period when patients were admitted to our clinic [CI:3.93;
7.25]. The number of neutrophils in patients with kidney damage after undergoing
SARS-CoV2 was characterized by the presence of high values, although there was
a relative decrease in the dynamics of the treatment. The average level of neutrophils
in patients over the entire period of the study was 68.89+£1.91% (p<0.05 relative to
the reference values). At the same time, in patients before treatment, its level was
equal to 70.16+2.01% (p<0.05 relative to the reference values), and after treatment
they decreased to 67.62+1.77% (p<0.05 relative to the reference values).

The ranges of the confidence interval in the dynamics of the treatment ranged from
[Cl: 68.11; 72.22] before the treatment and within [Cl: 65.86; 69.4] after the
treatment. The average level of this indicator was [CI: 66.98; 70.81].

A separate analysis of the dynamics of changes in the number of neutrophils in the
blood, depending on the time of admission to the clinic, showed that in patients of
the first subgroup, the difference between the number of neutrophils before
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treatment [Cl: 67.81; 70.97] and after treatment [Cl: 67.55; 72.23] was not
significant, whereas in patients of the second subgroup, significant changes in
according to this indicator, before [CIl: 68.4; 73.46] and after [Cl: 64.16; 66.56]
treatment (p<0.05). The average number of neutrophils among patients of the first
subgroup was 69.64+£1.96%, and among patients of the second subgroup it was less
- 68.15+1.87%.

The number of eosinophils over the entire period of the study in patients with kidney
damage, after undergoing SARS-CoV2, averaged 2.61+0.89% [CI: 1.72; 3.51],
exceeding the reference value by 1.2 times [CI: 1.64; 2.64] — Table 3.3. At the same
time, the number of eosinophils in patients of the main group in The period of
treatment at the clinic was characterized by an increase in this indicator of
2.9+0.62% [CI: 2.28; 3.52] compared with the reference values (2.14+0.5%;
p<0.05).

In a separate analysis of changes in the level of eosinophils in the blood of patients
of different subgroups, we noted relative eosinophilosis after a course of treatment
among patients of the first subgroup [CI: 1.61; 0.33]. It should be noted that the
initial value of blood eosinophils in patients of the first subgroup upon admission to
our clinic was 1.3 times less than the reference [CIl: 1.64; 2.64] values (p<0.05).
After the treatment, in patients of the first subgroup, there was an increase in the
number of eosinophils [CI: 2.58; 3.74], which exceeded the reference value by 1.5
times. At the same time, a 2-fold increase in eosinophils after treatment was also
noted by us in relation to the period before the start of treatment [CI: 1.28; 1.94] in
patients of the first subgroup (p<0.05). Thus, the average value of eosinophils among
patients of the first subgroup for the entire period of the study was 2.39+0.46% [CI:
1.93; 2.84], which was lower than the overall average value [CI: 1.72; 3.5].

In patients of the second subgroup, the average value of eosinophils, which was
2.84+0.47% [CI: 2.37; 3.31], exceeded this indicator in patients of the first subgroup
by 1.2 times [CI: 1.93; 2.84] and the index of reference values [Cl: 1.64; 2.64] by
1.3 times.

When patients went to the clinic, before the start of treatment, a high value of this
indicator was revealed [CI: 3.27; 5.09], which exceeded the reference values by an
average of 1.9 times (p<0.05), the values of patients of the first subgroup before the
start of treatment by 2.6 times (p<0.05) and the values of patients of the first the
subgroups after treatment increased 1.3 times (p<0.05). We deliberately focus on
this fact, since the level of eosinophils in the blood of patients of the second subgroup
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before the start of treatment exceeded (by 1.4 times; p<0.05) the average value of
this period for all patients with kidney damage after undergoing SARS-CoV?2.
After the treatment, patients of the second subgroup have a mirror image of the
reverse pattern in the change in the number of eosinophils in the peripheral blood.
The number of eosinophils in patients of the second subgroup after treatment [CI:
1.47; 1.53] decreased by 2.8 times (p<0.05), compared with the previous study
period. Compared with the same period of the study of patients of the first subgroup,
there was also a 2.1-fold decrease in the number of eosinophils (p<0.05). The share
of this indicator in the share of the total average value of patients in the main group
after treatment was 64.4%, and among patients in the second group — 52.8%.

Thus, the increase in the number of eosinophils noted by us in chronic kidney
damage after SARS-CoV?2 is characterized by a decrease below the reference value
after treatment, whereas in patients with acute kidney damage after SARS-CoV?2,
the reverse pattern occurs, characterized by an initially low number of these cells
with gradual growth after treatment.

The average number of monocytes in peripheral blood in patients with kidney
damage due to SARS-CoV2 was 5.08+1.25% [CI: 3.83; 6.32], which was 1.4 times
higher than the reference values (3.73+0.51% [CI: 3.22; 4.24]) (p<0.05).
monocytes in patients with kidney damage after undergoing SARS-CoV?2 at the
initial visit to our clinic equated to 5.05+0.63% [CI: 4.42; 5.68], and after treatment
this indicator remained almost unchanged and amounted to 5.10+1.86% [CI: 3.24;
6.96].

In patients with acute kidney injury after SARS-CoV2, the average content of
monocytes in peripheral blood was 4.57+0.59% [CI: 3.99; 5.16], which was 1.22
times higher than the reference values. Upon admission to the clinic, the number of
monocytes in peripheral blood [CI: 4.03; 4.93] exceeded the reference value by 1.24
times. The number of monocytes in the peripheral blood of patients of the first
subgroup upon admission to the clinic was 1.25 times lower than in patients of the
second subgroup during this study period. The proportion of the average number of
monocytes of patients before the start of treatment measures was 44.4%. The same
level was noted in relation to the total average value of peripheral blood monocytes
of the entire main group of patients.

After the treatment, the number of monocytes in peripheral blood increased slightly
[CI: 3.94; 5.38] compared to the previous study period [Cl: 4.03; 4.93], whereas
among patients of the second subgroup there was an inverse pattern of changes
(decrease in the number of monocytes from 5.62+0.81% to 5.54+3.0%).
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Thus, the overall dynamics of changes in the number of monocytes in peripheral
blood was characterized by an unreliable increase after treatment. At the same time,
a similar trend of changes was noted among patients with acute kidney injury after
undergoing SARS-CoV2, which characterizes the pathological process as the
determining mechanism of changes in the structure of leukocytes.

The pattern of lymphocyte changes in CD3+ cells was almost identical in patients
with various forms of kidney damage after undergoing SARS-CoV2. It was
characterized by a decrease in the value in patients compared with the control data.
Thus, the average value of the total number of CD3+ T lymphocytes was
61.87+3.0% [CI: 58.88; 64.87], which was 5.86+1.97% less than the reference
values [Cl: 62.76; 72.7]. At the same time, the number of CD3+ T lymphocytes in
patients before treatment was lower (61.68+3.62%; [CI: 58.06; 65.3]) than in
patients after treatment (62.07+2.37%; [CI: 59.7; 64,44]), which indicates a positive
effect of methods for correcting kidney damage in patients who have undergone
SARS-CoV?2 in the form of CD3+ cell expression.

Separate analysis, depending on the timing of treatment in our clinic of patients with
kidney damage after SARS-CoV2, low average values of lymphocytes in patients
with acute pathological process (60.92+3.39%; [CI: 57.53; 64.30]) can be noted than
in patients with chronic pathological process (62.83+2.61%; [CI: 60,22; 65,43]).

In patients of the first subgroup, the number of CD3+ cells in peripheral blood was
higher before treatment [Cl: 57.02; 65.32] than after replacement therapy [CI: 58.04;
63.28]. In both cases, these indicators were lower than the reference values by
6.56£1.32% and 7.07+£2.85%, respectively. At the same time, in patients of the
second subgroup, the tendency to change the number of CD3+ cells corresponded to
the general average, was higher than in patients with acute kidney injury after SARS-
CoV2 and was characterized by an increase in CD3+ cells ([Cl: 59.09; 65.27] before
treatment and [Cl: 61.35; 65.59] after treatment).

We obtained a relatively similar dynamics of changes when studying the number of
subpopulations of T helper lymphocytes by CD4+ cells.

The average level of CD4+ T helper cells among patients with kidney damage after
SARS-CoV2 was lower (34.58+1.34%) than the reference values (35.26+1.32%),
although the confidence interval range did not have such a high difference ([CI:
33.94; 36.58] in the control group and [CI: 33.24; 35.92] the average level of the
main group of patients). At the same time, between patients with kidney damage
after SARS, the average value was before (34.41£1.29%; [CI: 33.13; 35.7]) and after

19 INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCGE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume O, Issue 10 2024

(34.75%+1.4%; [CI: 33.35; 36,15]) treatment did not have a significant difference,
which was due to different phases of the pathological process (p>0.05).

The average value of CD4+ T-helper cells among patients with acute kidney injury
after undergoing SARS-CoV2 was 35.43+1.51% [CI: 33.92; 36.94], whereas among
patients with Over a longer period of the pathological process, this indicator was
lower and amounted to 33.73+1.18% [CI: 32.56; 34.91].

When conducting a separate analysis, it can be noted that in acute kidney injury, in
patients who underwent SARS-CoV2, the number of CD4+ T helper cells increased
[CI: 34.74; 37.48], which was the maximum value compared with the general main
group [CI: 33.13; 35.7]. A decrease in CD4+ cell T-helper cells was characteristic
of patients with kidney damage after undergoing SARS-CoV2 [CI: 31.51; 33.91],
which acquired a chronic course. Renal replacement therapy in patients of the first
subgroup led to a decrease in the number of CD4+ T helper cells in peripheral blood
[CI: 33.1; 36.4], and hemodialysis in the second subgroup of patients ended with an
increase in the number of CD4+ T helper cells [CI: 33.6; 35.9]. In other words, the
acute inflammatory process occurred against the background of suppression of T-
helpers, whereas the chronic one was stimulated. However, in both cases, the data
obtained indicated that the reference values were not reached, which was typical for
kidney damage after SARS-CoV2. After the treatment, the level of CD4+ cells in
both subgroups becomes the same.

The average number of cytotoxic CD8+ T lymphocytes in patients with kidney
damage after SARS-CoV2 was almost at the level of reference values, which was
determined by the similarity of fluctuations in the confidence interval ([Cl: 19.84;
21.54] reference values and [CI: 19.02; 21.22] in the main group of patients).

The average number of CD8+ cells in the control group was 20.69+0.85%, whereas
in patients of the main group it was 20.12+1.1%.

In patients of the main group, the number of CD8+ cells when contacting our clinic
was higher than 20.37+1.04% [CI: 19.33; 21.41] than in subsequent periods of
therapy 19.87+1.17% [CI: 18.71; 21.04], that is, against the background of
replacement therapy, the number of cytotoxic T lymphocytes CD8+ cells it
decreased, reaching a level below the reference values.

We noted higher values of CD8+ T cells among patients with acute kidney injury
after undergoing SARS-CoV2 [CI: 19.93; 21.55]. This value was higher than the
reference value [Cl: 19.84; 21.54] and the values of patients in the second subgroup
[Cl: 18.73; 21.27]. After the therapy, the number of CD8+ T cells in patients of the
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first subgroup decreased [CI: 18.08; 20.0], whereas in patients of the second
subgroup it increased [Cl: 19.33; 23.07].

The average number of CD19+ B lymphocytes in patients with kidney damage after
SARS-CoV2 was 10.83+1.12% [CI: 9.72; 11.95], which was higher than the
reference values (9.0£0.79% [CI: 8.21; 9.79]). The variance of B lymphocyte values
among patients with kidney damage was low at the time of admission to the clinic
(10.53+1.0% [CI: 9.54; 11.53]), followed by an increase to 11.13+1.24% [CI: 8.21;
9.79] as a result of substitution therapy. In general, patients with kidney damage
after SARS-CoV2 were characterized by an increased value of CD19+ cells. In
patients with acute kidney injury after undergoing SARS-CoV?2, the level of CD19+
cell elevation was higher than among patients with a chronic pathological process.
The number of B lymphocytes increased after the treatment.

The phagocytic number in patients with kidney damage after undergoing SARS-
CoV2, both when contacting the clinic and during treatment, was 2.35 times higher
than the reference values (p<0.05) and 2.13 times (p<0.05), respectively.

In patients of the second subgroup, this difference was more pronounced upon
admission to the clinic (3.18 times; p<0.05) and tended to decrease after therapy. In
patients of the first subgroup, changes in the phagocytic number were of a mirror—
like nature, that is, after treatment, they increased.

The phagocytic index in patients of the main group, which was 54.18+3.09 CU [CI:
51.09; 57.26], was higher than the reference values.

At the same time, in the dispersion value, the reserve capabilities of phagocytes were
relatively high in patients before replacement therapy and amounted to 54.6+2.93
CU [CI: 51.67; 57.53]. After treatment, the phagocytic index decreased to
53.76+3.24 CU [CI: 50.52; 57.0].

On the day of hospitalization of patients to the clinic, relatively high values of the
phagocytic index were detected by us in patients of the first subgroup. The same
value was noted by us among patients of the second subgroup. After treatment in
patients of both the first and second subgroups, the number of phagocytic index
decreased in an unreliable value.

The average number of phagocytic index in patients of the first subgroup was
54.3+3.99 cu [CI: 50.31; 58.28], and in patients of the second subgroup - 54.06£2.19
CU [CI: 51.88; 56.25].

The reference values of circulating immune complexes were 33.47£1.4 cu [CI:
32.07; 34.87], whereas in patients of the main group they increased to 57.25+4.96
cu [CI: 52.28; 62.21].
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The prevalence of circulating immune complexes was noted among patients before
treatment - 62.52+5.37 CU [CI: 57.15; 67.89]. After replacement therapy, the level
of circulating immune complexes in the blood decreased to 51.98+4.56 CU [CI:
47.42; 56.53], although it remained 1.55 times higher than the reference values
(p<0.05).
The highest values were found among patients with acute kidney injury after SARS-
CoV2 up to 64.94+5.7 CU [CI: 59.25; 70.64], which was 1.94 times higher than the
reference values (p<0.05). As a result of the treatment, the decrease in the
concentration of circulating immune complexes was insignificant — by 9.48 + 1.17
cu. We deliberately focus on this fact, since in patients of the second subgroup, the
relatively low values of circulating immune complexes in the blood at admission to
the clinic, after treatment, decreased by 11.60+2.46 cu.

CONCLUSION.
1.  Acute kidney damage in patients after SARS-CoV2 occurs against the
background of a low number and activity of CD4+ cells and a high value of CD8+,
CD19+ cells, which ultimately leads to impaired regeneration of individual parts of
damaged nephrons, stimulating the growth and accumulation of circulating immune
complexes and changing their antigenic structure.
2. 2. High values of phagocytic number and index may indicate the continued
destruction of the basement membranes of nephrons, which ultimately leads to a
decrease in the functional volume of the kidneys with the development of chronic
renal failure.
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Abstract: This paper explores the dynamic definition of types in the context of
algorithm science, highlighting its implications for programming language design,
software engineering, and data representation. By analyzing theoretical and practical
perspectives, we aim to predict future trends in type systems and their applications.
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Turlarning dinamik ta'rifi

Xolmirzayev Muslimbek Muzaffarovich
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ATT 70/23 guruh talabalari

Annotatsiya: Ushbu magola algoritm fani kontekstida turlarning dinamik ta'rifini
o'rganadi, uning dasturlash tilini loyihalash, dasturiy ta'minot muhandisligi va
ma'lumotlarni tagdim etish uchun ta'sirini ta'kidlaydi. Nazariy va amaliy
istigbollarni tahlil gilib, biz turdagi tizimlar va ularni qo'llash bo'yicha kelajakdagi
tendentsiyalarni bashorat gilishni magsad gilganmiz.

Kalit so'zlar: Dinamik yozish, tip nazariyasi, dasturlash tillari, algoritm dizayni,
dasturiy ta'minot injiniringi, ma'lumotlarni taqdim etish, tur xulosasi,
moslashuvchanlik, ishlash

KIRISH
Turlarning dinamik ta'rifi zamonaviy dasturlash tillarining rivojlanishini
shakllantiruvchi va dasturiy injiniring amaliyotiga ta'sir ko'rsatuvchi algoritmik fan
sohasida asosiy tushuncha sifatida paydo bo'ldi. Asosan, dinamik terish kodlashda
ko'prog moslashuvchanlik va moslashuvchanlikni ta'minlovchi kompilyatsiya
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vaqtida emas, balki ish vaqgtida o'zgaruvchilarga turlarni belgilash qobiliyatini
anglatadi. Ushbu paradigma zamonaviy ilovalarda, xususan, veb-ishlab chigish,
ma'lumotlarni tahlil gilish va san'at kabi sohalarda ma'lumotlarning murakkabligi va
o'zgaruvchanligi ortib borayotganiga javoban mashhur bo'ldi.

Oldinga qarab, ilovalarni tez ishlab chigish va mashinani o'rganish usullarini
integratsiyalashuviga bo'lgan talab tufayli dinamik tarzda yozilgan tillarni gabul
gilish o'sishda davom etishi taxmin gilinmoqgda. Tashkilotlar katta ma'lumotlar
to'plamining kuchidan foydalanishga intilishlari sababli, dinamik turlarni go'llab-
quvvatlaydigan dasturlash muhitlari ilg'or turdagi xulosalar mexanizmlari va
xatolarni boshqgarish tizimlarini 0'z ichiga olishi mumkin. Ushbu evolyutsiya nafagat
ishlab chiquvchilarning mahsuldorligini oshiradi, balki yanada mustahkam va
bardoshli yumshoglikka yo'l ochadi.

Metodologiya

Metodologiyaning asosi algoritmik nazariya va turdagi tizimlar bo'yicha tegishli
adabiyotlarni to'lig ko'rib chigishni o'z ichiga oladi. Bu turli xil yozish
paradigmalarining algoritm harakati va samaradorligiga ganday ta'sir gilishiga
e'tibor garatib, kompyuter fanlari va algoritmik dizayndagi asosiy matnlarni
tekshirishni o'z ichiga oladi. Turlarning dinamik ta'rifini kontseptual tushunishni
ta'minlash uchun tur xavfsizligi, polimorfizm va turdagi xulosalar kabi asosiy
tushunchalar o'rganiladi.

Algoritmik baholash

Dinamik yozishning algoritm ishlashiga ta'sirini baholash uchun biz bir gator
algoritmik baholashlarni o'tkazdik. Bu dinamik ravishda terilgan tillarda (masalan,
Python va JavaScript kabi) va statik terilgan tillarda (Java va C++ kabi) algoritmlar
to'plamini amalga oshirishni o'z ichiga oladi. Baholash uchun ko'rsatkichlar
quyidagilarni o'z ichiga oladi:

v Bajarish vaqti: Turli matn terish kontekstlarida algoritmlarning tezligini
tahlil gilish.

v Xotiradan foydalanish: dinamik yozish xotirani tagsimlash va boshqgarishga
ganday ta'sir gilishini baholash.

v Xatolar chastotasi: dinamik va statik tarzda kiritilgan ilovalarda ish vagqti
tipidagi xatolarni solishtirish.

Ushbu baholashlar amaliy stsenariylarda dinamik turlar algoritmlarning
samaradorligi va ishonchliligiga ganday ta'sir gilishi mumkinligi hagida empirik
ma'lumotlarni tagdim etadi.

29 INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume 01, Issue 10 2024

Empirik tadgiqotlar

Algoritmik baholashdan tashqari, turli dasturlash tillari bilan ishlaydigan dasturiy
ta'minot muhandislari va kompyuter olimlari bilan so'rovlar va intervyular orgali
empirik tadgiqotlar o'tkazildi. Ushbu sifatli ma'lumotlar quyidagilar bo'yicha
tushunchalarni olishga garatilgan:

v Dinamik tipdan foydalanishda yuzaga keladigan giyinchiliklar va imtiyozlar
v Dinamik terish ganday ta'sir gilishi hagidagi tasavvurlar

v Kelgusi algoritmik dasturda dinamik va statik yozishni gabul gilishning
kutilayotgan tendentsiyalari

Misolda dinamik turlar bilan ishlovchi oddiy yig'uvchi algoritm ko'rish. std::vector
bu yerda:

#include <iostream>
#include <vector>
#include <variant>

u$ing namespace std;
using VariantType = variant<int, string>;

int sum(const vector<VariantType>& values) {
int total = 0;
for (const auto& value : values) {
if (holds_alternative<int>(value)) {
total += get<int>(value);
}
}

return total;

—

t main() {
vector<VariantType> values = {1, 2, 3, "four", 5}; // "four" ragam emas
cout << "Yig'indi: " << sum(values) << endl; // Natija: 6

return O;
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XULOSA

Ushbu magola algoritm fanidagi turlarning dinamik ta'rifini yoritib, uning
zamonaviy dasturiy ta'minotni ishlab chigishdagi hal giluvchi rolini ta'kidladi.
Dinamik va statik yozishni garama-garshi qo'yish orqgali biz har bir paradigmaga xos
bo'lgan afzallik va kamchiliklarni, xususan, moslashuvchanlik, ishlash va xatolarni
boshgarish bilan bog'ligligini ko'rsatdik. Python, JavaScript va Ruby kabi turli xil
dasturlash tillarining tahlili dinamik tiplar ganday qilib osonlashtirishini ko'rsatdi.
Kelajakka nazar tashlaydigan bo'lsak, dinamik yozishning evolyutsiyasi sun'iy
intellekt va mashinani o'rganish sohasidagi yutuglarga mos kelishi kutilmogda.
Ushbu texnologiyalar tobora ko'prog moslanadigan ma'lumotlar tuzilmalariga
tayanganligi sababli, dasturlash tillari yanada murakkab turdagi xulosa tizimlarini
0'z ichiga olishi mumkin. Bundan tashgari, dinamik yozishni statik tahlil vositalari
bilan birlashtirish xavfsizlikni kuchaytiruvchi gibrid yondashuvlarga olib kelishi
mumkin.
Xulosa qilib aytadigan bo'lsak, turlarning dinamik ta'rifi nafagat ishlab
chiquvchilarning algoritmlarni qurish usulini shakllantiradi, balki dasturiy ta'minot
muhandisligi amaliyotlari hagida kengroq ma'lumot beradi. Dasturlash landshafti
rivojlanishda davom etar ekan, dinamik turlarning ta'sirini tushunish imkonini.
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KONTEYNERLAR BILAN ISHLAYDIGAN ALGORITMLAR

Toshkent Davlat Igtisodiyot Universiteti Andijon Fakulteti 2- bosgich AATT
yo’nalish 70/23 guruh talabalari
Abdumutaliyev Azamat
Nemadjonov Feruzbek
IImiy rahbar Ismailov Alisher

Anotatsiya. Ushbu magolada konteynerlar bilan ishlaydigan algoritmlar va ularning
dasturlash jarayonidagi o’ri keng ko’lamda yoritiladi. Konteynerlar, odatda,
ma’lumotlarni boshqgarish, saqlash va ularga samarali ishlov berish uchun
ishlatiladigan muhim ma’lumot tuzilmalari hisoblanadi. Konteynerlar yordamida
turli xil ma’lumot turlarini tartiblash, qidirish, qo’shish va olib tashlash kabi
amallarni tezkorlik va qulaylik bilan bajarish mumkin. Zamonaviy dasturlash
tillarida, jumladan, C++ dasturlash tilida STL (Standard Template Library)
kutubxonasi orgali turli xil tayyor konteynerlar tagdim etilgan bo’lib, ular yordamida
murakkab ma’lumot tuzilmalari va ularning ustida bajariladigan algoritmlar
soddalashtiriladi.

Konteynerlar bilan ishlaydigan algoritmlar dasturiy ta’minotning samaradorligini
oshirishda katta ahamiyatga ega, chunki ular ma’lumotlarga oson va tezkor kirishni
ta’minlaydi. Vector, Stack, Queue, Set va Map kabi konteynerlar turli xil
ma’lumotlar bilan ishlashda yordam beradi va ular uchun mos algoritmlar ishlab
chigilgan. Misol uchun, Vector konteynerida tartiblash algoritmlari (Quick Sort,
Bubble Sort) va qidirish algoritmlari (Linear Search, Binary Search) qo’llaniladi,
Stack va Queue konteynerlarida esa push, pop, enqueue, va dequeue amallari
bajariladi. Set konteyneri ma’lumotlarning noyobligini saqlashda samarali bo’lsa,
Map konteyneri kalit-qiymat juftligini boshqarishda qo’llaniladi.

Ushbu magolada konteynerlar bilan ishlashning nazariy jihatlari bilan birga, amaliy
misollar ham keltiriladi. C++ dasturlash tilida yozilgan kod misollarida konteynerlar
bilan ishlaydigan algoritmlarning ishlash jarayoni aniq ko’rsatiladi. Bu esa
dasturchilarga konteynerlar va ularning ustida bajariladigan algoritmlarni samarali
ishlatishni o’rgatadi. Algoritmlarning samaradorligi va mosligini tushunish, dasturiy
ta’minotning optimallashtirilishiga yordam beradi.

Maqolada konteynerlar bilan ishlashning asosiy tamoyillari, ularning afzalliklari va
har bir turdagi konteynerga mos algoritmlarning samaradorligi batafsil yoritiladi.
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Shu bilan birga, dasturlash amaliyotida konteynerlar bilan ishlashning ganday
afzalliklari borligi ham tahlil gilinadi.

Kalit so’zlar: Konteyner, algoritm, ma’lumot tuzilmalari, C++, tartiblash, qidirish,
vector, stack, queue, STL.

Annotation.Algorithms that work with containers and their role in the programming
process are covered in this article. Containers are typically important data structures
used to manage, store, and efficiently process data. Sorting, searching, adding and
removing various types of information can be done quickly and conveniently with
the help of containers. In modern programming languages, including the C++
programming language, various ready-made containers are provided through the
STL (Standard Template Library) library, which simplify complex data structures
and algorithms executed on them.

Algorithms that work with containers are of great importance in improving the
efficiency of software, because they provide easy and fast access to data. Containers
such as Vector, Stack, Queue, Set and Map help in working with various data and
suitable algorithms have been developed for them. For example, sorting algorithms
(Quick Sort, Bubble Sort) and search algorithms (Linear Search, Binary Search) are
used in the Vector container, and push, pop, enqueue, and dequeue operations are
performed in the Stack and Queue containers. While the Set container is effective in
maintaining the uniqueness of data, the Map container is used to manage key-value
pairs.

In this article, along with the theoretical aspects of working with containers, practical
examples are presented. Code examples written in the C++ programming language
clearly show the working process of algorithms working with containers. It teaches
developers how to effectively use containers and the algorithms that run on them.
Understanding the efficiency and suitability of algorithms helps in software
optimization.

The article details the basic principles of working with containers, their advantages,
and the effectiveness of algorithms suitable for each type of container. At the same
time, the advantages of working with containers in programming practice are also
analyzed.

Keywords: Container, algorithm, data structures, C++, sort, search, vector, stack,
queue, STL.

Kirish. Dasturlashning muhim jihatlaridan biri bu ma’lumotlar bilan samarali
ishlashdir. Ma’lumotlar strukturasini to’g’ri tanlash va ularni boshqarish

33 INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume 01, Issue 10 2024

algoritmlarini o’rganish dasturchilarga yuqori samaradorlikka ega dasturlar
yozishga yordam beradi. Dasturlashda turli xil ma’lumotlarni boshqarish uchun
ishlatiladigan asosiy vositalardan biri konteynerlardir. Konteynerlar — bu turli xil
ma’lumotlarni bir joyda saqlash va ularga turli amallarni bajarish imkoniyatini
beruvchi ma’lumot tuzilmalari. Ular dasturchilar uchun ma’lumotlar ustida tezkor
va oson ishlash imkonini yaratadi.

C++ dasturlash tilida konteynerlar bilan ishlashning asosiy vositasi bu Standard
Template Library (STL) hisoblanadi. STL, turli xil ma’lumotlarni boshgarish uchun

mo’ljallangan bir gator tayyor ma’lumot tuzilmalarini va algoritmlarni taqdim etadi.
Ushbu kutubxona yordamida dasturchi turli xil konteynerlar (masalan, vector, stack,
queue, set, map) va ularga mos algoritmlarni osongina ishlatishi mumkin. Buning
natijasida dasturiy ta’minotni ishlab chiqish jarayoni sezilarli darajada tezlashadi va
kod yanada toza va o’qiladigan bo’ladi.

Konteynerlar bilan ishlashda asosiy maqgsad ma’lumotlarni samarali saqlash va
ularga ishlov berishdan iborat. Har bir konteynerning o’ziga xos xususiyatlari va
ularga mos keladigan algoritmlari mavjud. Masalan, vector — bu eng ko’p
ishlatiladigan konteynerlardan biri bo’lib, u dinamik uzunlikka ega ketma-ket
ma’lumot tuzilmasidir. Vector ichidagi elementlarga indeks orqali kirish mumkin va
bu uni boshga konteynerlarga garaganda tezroq ishlashga olib keladi. Vector bilan
ishlaydigan algoritmlar orasida tartiblash (masalan, Bubble Sort, Quick Sort) va
qgidirish (Linear Search, Binary Search) algoritmlari mavjud. Ushbu algoritmlar
vector ichidagi elementlar bilan samarali ishlash uchun mo’ljallangan.

Yana bir muhim konteyner — bu stack (to’plar). Stack ma’lumotlarni saqlashda
LIFO (Last In, First Out) tamoyiliga asoslanadi, ya’ni oxirgi kiritilgan element
birinchi bo’lib chiqariladi. Stack dasturlashda ko’pincha rekursiv muammolarni hal
gilishda yoki funksiyalarni chagirish jarayonlarini boshgarishda ishlatiladi. Stack
bilan ishlaydigan asosiy operatsiyalar — bu push (elementni qo’shish) va pop
(elementni olish). Bu operatsiyalar o’zaro bog’liq bo’lib, stack ichidagi
ma’lumotlarga to’g’ridan-to’g’ri  kirish o’rniga, ularning ketma-ketligini
boshgarishga imkon beradi.

Queue (navbat) esa FIFO (First In, First Out) tamoyiliga asoslanadi, ya’ni birinchi
kiritilgan element birinchi bo’lib chiqariladi. Navbatlar odatda resurslarni
boshqarish, vazifalarni ketma-ket bajarish yoki tarmoq orgali ma’lumot uzatish
jarayonlarida qo’llaniladi. Navbat bilan ishlashda asosiy operatsiyalar — bu
enqueue (elementni navbatga qo’shish) va dequeue (elementni navbatdan chiqarish).
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Bu operatsiyalar navbatni to’g’ri boshqarishga va elementlarni tartib bilan chiqarib
olishga yordam beradi.

Bundan tashgqari, set (to’plam) va map (lug’at) kabi konteynerlar ham mavjud bo’lib,
ular 0’ziga xos ma’lumot tuzilmalari sifatida ma’lum maqgsadlarga xizmat qiladi. Set
noyob elementlarni saglashda ishlatiladi va u elementlarning takrorlanishini oldini
olish imkonini beradi. Set ichidagi ma’lumotlar tartiblangan bo’lmaydi, lekin undagi
elementlarga tezkor Kkirish imkonini beradi. Map esa kalit-giymat juftligini saglash
uchun mo’ljallangan konteynerdir. Bu kalitlar orqali ma’lumotlarni tez va oson
topish imkonini beradi, bu esa katta hajmdagi ma’lumotlar bilan ishlashda juda
foydali.

Umuman olganda, konteynerlar va ular bilan ishlaydigan algoritmlar dasturlashning
ajralmas qismi bo’lib, ular yordamida ma’lumotlarni samarali boshqarish va ularga
ishlov berish imkoniyati yaratiladi. Ushbu maqolada konteynerlarning turlari va
ularga mos keladigan asosiy algoritmlar haqida batafsil to’xtalib o’tamiz.
Shuningdek, C++ dasturlash tilida konteynerlar bilan ishlash jarayoniga amaliy
misollar orgali yondashamiz. Magsad — konteynerlarning dasturlashdagi
ahamiyatini va ularning samaradorligini tushuntirish.

Konteyner bilan ishlashga C++ dasturlash tilida misol:

#include <iostream>

#include <vector>

#include <algorithm> // sort funksiyasi uchun kerak

using namespace std;

int main() {
// ' Vektorni yaratamiz va uni dastlabki qiymatlar bilan to’ldiramiz
vector<int>numbers = {5, 2,9, 1, 5, 6};

// Dastlabki ro’yxatni chiqaramiz
cout << "Dastlabki ro’yxat: ";
for (int num : numbers) {

cout << num<<""

}

cout << endl;

I/ ' Vektorni tartiblaymiz (sort funksiyasidan foydalanamiz)
sort(numbers.begin(), numbers.end());
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// Tartiblangan ro’yxatni chigaramiz
cout << "Tartiblangan ro’yxat: ";
for (int num : numbers) {

cout << num<<"";

}

cout << endl;

return O;
by
Kodni tushuntirish
#include <vector> va #include <algorithm>
Biz dasturimizda vector konteynerini ishlatmogdamiz, shuning uchun <vector>
kutubxonasini dasturga kiritamiz. <algorithm> kutubxonasi esa sort funksiyasini
ishlatish uchun kerak bo’ladi. sort — bu STL kutubxonasida mavjud bo’lgan tayyor
algoritm bo’lib, u ma’lumotlarni tartiblashni avtomatik ravishda amalga oshiradi.
vector<int> numbers = {5, 2,9, 1, 5, 6};
Bu yerda biz bir nechta butun sonlardan iborat vektor (yig’indi) yaratmoqdamiz.
Vektor C++ STLda dinamik ravishda o’lchamini o’zgartira oladigan ma’lumotlar
tuzilmasidir. Uning yordamida sonlarni saqlash va ularning ustida turli amallarni
bajarish mumkin.
for (int num : numbers)
Bu sikl vektordagi har bir elementni ketma-ket ko’rib chigadi va ularni ekranga
chiqaradi. num har bir element qiymatini oladi va cout orqali ularni ko’rsatadi. Bu
yerda dastlabki ro’yxat ekranga chiqariladi.
sort(numbers.begin(), numbers.end());
Bu gator vektor ichidagi barcha elementlarni kichikdan kattaga garab tartiblaydi.
sort funksiyasi ikkita parametr qabul qiladi: vektorning boshlanishi
(numbers.begin()) va oxiri (numbers.end()). begin() vektorning birinchi elementiga
ishora qiladi, end() esa so’nggi elementdan keyingi pozitsiyani bildiradi. Shu orqali
butun vektor oralig’ida elementlar o’zaro tagqoslanadi va o’rinlari almashtiriladi.
Tartiblangan ro’yxatni chigarish:
Kodning oxirida yana bir marta for sikli yordamida tartiblangan elementlar ekranga
chiqariladi. Endi ro’yxat kichikdan kattaga qarab joylashgan bo’ladi.
Kod natijasi:
Dastlabki ro’yxat: 529156
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Tartiblangan ro’yxat: 125569

Yuqoridagi kodda biz vector konteyneridan foydalandik va unga sort algoritmini
qo’lladik. Bu kod oddiy bo’lishiga garamasdan, C++ STL kutubxonasidagi kuchli
vositalarni ganday ishlatishni ko’rsatadi. Vektor ma’lumotlarni saqlashda qulay
bo’lsa, sort funksiyasi esa ularni samarali tartiblash imkonini beradi. sort funksiyasi

katta hajmdagi ma’lumotlarni tez va samarali tartiblash uchun mo’ljallangan.
Xulosa. Konteynerlar va ular bilan ishlaydigan algoritmlar zamonaviy dasturlashda
asosiy komponentlardan biri hisoblanadi. Ushbu magolada biz konteynerlar va ular
bilan ishlashning muhim tomonlarini, C++ dasturlash tilida STL kutubxonasi orqgali
konteynerlar bilan qanday ishlashni ko’rib chiqdik. Konteynerlar yordamida
dasturlash jarayonida ma’lumotlarni saqlash va ularga ishlov berish sezilarli
darajada soddalashadi va samaradorligi oshadi. Ma’lumotlarning har xil tuzilmalari
bilan ishlashda mos keladigan konteynerlar tanlanadi, bu esa ma’lumotlarga tezkor
va samarali kirishni ta’minlaydi.

Magolada vector, stack, queue, set va map kabi asosiy konteynerlar bilan ishlash
hagida ma’lumot berildi. Har bir konteynerning o’ziga xos xususiyatlari bor, ular
muayyan ma’lumot turlarini boshqarish va amallarni bajarishda samaradorlikni
ta’minlaydi. Vector — eng keng qo’llaniladigan konteynerlardan biri bo’lib, u
dinamik ma’lumotlar yig’indisi sifatida har xil o’Ichamdagi ma’lumotlarni saqlash
imkonini beradi. Stack va queue ma’lumotlarga ketma-ket ishlov berish uchun
ishlatiladi: stack LIFO (Last In, First Out) tamoyiliga asoslanib, so’nggi kiritilgan
ma’lumotni birinchi bo’lib chigaradi, queue esa FIFO (First In, First Out) tamoyiliga
muvofiq ishlaydi va birinchi kiritilgan ma’lumot birinchi chiqariladi.

Shuningdek, set va map konteynerlari noyob elementlar va kalit-gqiymat juftligini
saglashda samarali vositalar hisoblanadi. Set konteynerida takroriy elementlar
bo’lmaydi, bu esa o’ziga xos qiymatlarni boshqarishni osonlashtiradi. Map esa
ma’lumotlar juftligi sifatida kalitlar va qiymatlarni bog’lashda ishlatiladi, bu
ma’lumotlarga tezkor kirish imkonini beradi.

Konteynerlar bilan ishlovchi algoritmlar, aynigsa, tartiblash va qidirish amallarini
samarali bajarishga mo’ljallangan. Sort kabi tayyor funksiyalar ma’lumotlarni tez va
to’g’ri tartiblash imkonini beradi. Maqgolada C++ tilida vector konteyneridan
foydalanib, tartiblash algoritmi yordamida ganday qilib ma’lumotlarni oson
tartiblash mumkinligi ko’rsatildi. Sort funksiyasi orqali vektor ichidagi elementlarni
kichikdan kattaga qarab tartiblash jarayoni tushuntirildi. Ushbu funksiyadan
foydalanish nafagat kod yozish jarayonini tezlashtiradi, balki kodni osonroq
tushunishga yordam beradi.
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C++ dasturlash tilida konteynerlar va ularga mos algoritmlar yordamida murakkab
ma’lumotlarni samarali boshqarish imkoniyati yaratiladi. STL kutubxonasi
dasturchilarga nafagat konteynerlarni, balki ular ustida ishlaydigan algoritmlarni
ham taqdim etadi, bu esa kodni gisqartirish va optimallashtirish uchun qulay
imkoniyatdir. Konteynerlar va ularning algoritmlari dasturiy ta’minotni ishlab
chiqish jarayonida dasturchilarga ko’plab murakkab vazifalarni hal gilishda yordam
beradi.

Umuman olganda, konteynerlar va ular bilan ishlaydigan algoritmlarning to’g’ri
qo’llanilishi dasturiy ta’minotni yanada samarali va barqaror qiladi. Dasturchilar
uchun konteynerlar bilan ishlashning asosiy tamoyillarini bilish va ularni turli
amaliyotlarda qo’llay olish muhimdir. Ushbu maqolada keltirilgan nazariy va amaliy
misollar konteynerlar bilan samarali ishlash uchun zarur bo’Igan bilimlarni taqgdim
etdi. Shu bilan birga, konteynerlar va algoritmlar yordamida dasturiy ta’minotni
optimallashtirish hamda ma’lumotlar bilan ishlashda resurslardan to’g’ri
foydalanish hagida kengroq tushuncha berdi.

FOYDALANILGAN ADABIYOTLAR:
1.Abdurakhmonova, N., Alisher, I., & Toirova, G. (2022, September). Applying
Web Crawler Technologies for Compiling Parallel Corpora as one Stage of Natural
Language Processing. In 2022 7th International Conference on Computer Science
and Engineering (UBMK) (pp. 73-75). IEEE.
2.Abdurakhmonova, N., Alisher, I., & Sayfulleyeva, R. (2022, September).
MorphUz: Morphological Analyzer for the Uzbek Language. In 2022 7th
International Conference on Computer Science and Engineering (UBMK) (pp. 61-
66). IEEE.
3.NAZIROVA, E., ABDURAKHMONOVA, N., & ALISHER, I. Exploring
Linguistic Roots (stem) and Word Categories in Uzbek Language through Advanced
Natural Language Processing Techniques for Text Analysis.
4.1smailov, A. S., Akbarov, A., Qodirova, G. T. X. Q., & Yigitaliyeva, M. (2023).
Dasturiy ta’minotni ishlab chiqish bosqichlari. Science and Education, 4(3), 187-
191.

38 INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume 01, Issue 10 2024

KOMPONENTA TUSHUNCHASI VA XUSUSIYATLARI

Toshkent Davlat Igtisodiyot Universiteti
Andijon fakulteti Il bosgich AATT 70/23 guruh
talabalari Tursunov Ziyodillo
To‘ychiyev Bexruz
[Imiy rahbar:Ismailov.A.SH
COMPONENT CONCEPT AND PROPERTIES
Tashkent State University of Economics
Andijan faculty 11 stage AATT 70/23 group
student Tursunov Ziyodillo
Toychiyev Bekhruz
Scientific supervisor: Ismailov.A.SH

Abstract: This article provides detailed information about the concept of component
in C++ programming language, its features, advantages and disadvantages, as well
as the different types of components. Examples of how to create components in C++
and how to use them in program development are given, explaining how they affect
the programming process. Components
exist not only in software, but also in physical systems, and their integration
contributes to successful project implementation in many ways. We will also look at
some examples to better understand the concept of a component.

Annotatsiya: Bu magolada C++ dasturlash tilida komponenta tushunchasi, uning
xususiyatlari, afzalliklari va kamchiliklari, shuningdek, komponentlarning turli xil
turlari hagida batafsil ma'lumot berilgan. C++ da komponentlarni ganday yaratish
va ularni dasturlarni ishlab chigishda ganday ishlatish mumkinligi misollari
keltirilib, ularning dasturlash jarayoniga ganday ta'sir qilishi tushuntiriladi.
Komponentlar nafagat dasturiy ta'minotlarda balki fizik tizimlarda ham mavjud
bo'lib, ularning integratsiyasi ko'p jihatdan muvaffagiyatli loyiha amalga oshirishga
xizmat giladi. Shuningdek, biz komponenta tushunchasini yaxshiroq tushunish
uchun ba'zi misollarni ham ko'rib chigamiz.

Keywords: Component, C++, Modularity, Reusability, Interface, Services,
Software, Architecture.

Kalit so'zlar: Komponenta, C++, Modullik, Qayta ishlatish, Interfeys, Xizmatlar,
Dasturiy ta'minot, Arxitektura.
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KIRISH
Zamonaviy dasturlashda murakkab dasturlarni yaratish juda tez va samarali bo'lishi
kerak. Bu vazifani bajarishda C++ kabi kuchli dasturlash tillari muhim rol o'ynaydi.
C++ da dasturni tez va samarali yaratish uchun ishlatiladigan asosiy tushunchalardan
biri - komponenta tushunchasi hisoblanadi. Dasturlash dunyosida murakkab
dasturlarni yaratish uchun biz mayda-mayda gismlarga bo'lib, ularni birlashtirib
foydalanamiz. Bu gismlarga  biz  "komponenta" deb  ataymiz.
Komponenta - bu C++ da gayta ishlatiladigan va bir-biri bilan o'zaro bog'liq bo'lgan
mustaqil modullar hisoblanadi. Ular ma'lum bir vazifani bajaradi va boshga dasturlar
bilan osongina integratsiyalanadi. Komponentlar  dasturlash  jarayonini
soddalashtiradi, dasturni tezrog ishlab chigishga imkon beradi va dastur kodini gayta
ishlatish samaradorligini oshiradi.Komponentalarni turli xil dasturlash tillarida, shu
jumladan C++, JavaScript, Python, Java va boshgalarda go'llash mumkin. Ular veb-
saytlar, mobil ilovlar, stol ilovlari va boshga turli xil dasturlarni yaratish uchun
ishlatilishi mumkin.Ushbu magolada C++ da komponenta tushunchasini chuqurrog
o'rganamiz, uning asosiy xususiyatlarini, afzalliklari va kamchiliklari, shuningdek,
komponentlarning turli xil turlari hagida batafsil ma'lumot beramiz.
C++ da Komponenta Ta'rifi
C++ da komponenta - bu gayta ishlatiladigan va mustaqil kod bo'lagi bo'lib, ma‘lum
bir vazifani bajaradi va boshga dasturlar bilan integratsiyalanadi. C++ ob'ektga
yo'naltirilgan dasturlash tili sifatida, komponentlar odatda sinflar (class) va
interfeyslar (interface) yordamida amalga oshiriladi.
Visual C++ dasturlash tilida komponentalar dasturiy ilovalarni loyihalashda muhim
elementlardir. Komponentlar - bu dasturiy kod va interfeys gismlarini bir butun
sifatida ifodalaydigan obyektlardir. Komponentalar, odatda, Ul elementlar
(masalan, tugmalar, oynalar, list box'lar), tizim resurslari (masalan, vaqt o'lchovchi,
fayl menejeri), va boshga turli dasturiy elementlarni o'z ichiga oladi.
Komponentalar asosiy dasturiy gismning ba'zi funktsiyalarini soddalashtirish,
shuningdek, ularni gayta foydalanishga imkoniyat yaratish magsadida go'llaniladi.
Ular yordamida dasturiy loyihani modullarga ajratish va kodning gayta ishlatilishini
ta'minlash mumkin. Visual C++ dasturiy muhitida komponentalar foydalanuvchi
interfeysini loyihalashda va tizim bilan integratsiyada keng qo'llaniladi.
Komponenta Xususiyatlari
* Modullik: Komponentlar dasturni kichikroq, mustaqil bo'limlarga ajratadi. Bu
kodni tushunishni, saglashni va yangilashni osonlashtiradi.
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* Qayta ishlatish: Komponentlar turli xil dasturlarda qayta ishlatilishi mumkin, bu
esa ishlab chiqgish vagtini va xarajatlarni kamaytiradi.
» Interfeys: Har bir komponenta aniq interfeysga ega bo'lib, bu boshqa
komponentlarga uning xizmatlaridan ganday foydalanishni ko'rsatib beradi.
* Xizmatlar: Komponentlar aniq vazifalarni bajaradigan xizmatlar to'plamini tagdim
etadi.
» Mustaqillik: Komponentlar bir-biridan mustaqil ravishda ishlaydi va o'zaro
bog'ligliklarni minimallashtiradi.
Visual C++ mubhitida ishlatiladigan komponentalar quyidagi asosiy toifalarga
bo'linadi: Standart Komponentalar: Bu guruhga *Button*, *Label*, *TextBox*,
*ListBox* kabi asosiy foydalanuvchi interfeysi elementlari kiradi. Ular dasturiy
ilovada foydalanuvchi bilan mulogot o'rnatishda keng qo'llaniladi. Ushbu
komponentalar asosan GUI (Graphical User Interface) elementlarini loyihalash
uchun ishlatiladi.

Button: Bu foydalanuvchi interfeysidagi bosish uchun mo'ljallangan tugma.
I[Button Komponentasi](file-WvVj9ARAwW7IwIOD7MMRGJIDOX)
TextBox: Bu matn Kkiritish uchun mo'ljallangan komponenta bo'lib,
foydalanuvchidan ma'lumot olish uchun go'llaniladi.

Additional Komponentalar: Bu guruhga maxsus foydalanish uchun mo'ljallangan
komponentalar kiradi. Misol uchun, *Timer*, *ProgressBar*, va *PictureBox™* kabi
komponentalar go'shimcha interfeys imkoniyatlarini taqdim etadi.
Timer: Bu komponenta vaqtni o'lchash va ma'lum bir vaqt oralig'ida avtomatik
ravishda ma'lum bir funksiyani bajarish uchun ishlatiladi.

I[Timer Komponentasi](file-WvVj9ARAwW7IwIOD7MMRGJDOX)
ProgressBar: Bu komponenta biror vazifaning bajarilish darajasini ko'rsatish uchun
go'llaniladi.
System Komponentalari: Bu guruhga *File Dialog*, *Print Dialog*, *System Tray
Icon* kabi tizim bilan bog'liq bo'lgan komponentalar kiradi. Bu komponentalar
dasturiy ilova va operatsion tizim o'rtasidagi o'zaro alogani ta'minlash uchun
ishlatiladi.
File Dialog: Bu komponenta foydalanuvchi tomonidan faylni tanlash yoki saglash
uchun ishlatiladi.

I[File Dialog](file-WvVj9ARAW7IwIOD7MMRGJID0X)

System Tray lcon: Bu komponenta ilovaning kichik ikonasini tizim paneliga
joylashtirish imkoniyatini beradi.
C++ da Komponenta Afzalliklari
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» Tez ishlab chiqish: Komponentlardan foydalanish dasturni tezroq va samarali
ishlab chigishga imkon beradi.
 Qayta ishlatish: Komponentlar qayta ishlatilishi mumkin, bu esa ishlab chiqish
vaqtini va xarajatlarni kamaytiradi.
* Ko'p platformali: C++ komponentlarini turli xil platformalarda ishlatish mumkin.
» Jamoaviy ishni osonlashtiradi: Komponentlar dasturchilar guruhi tomonidan
birgalikda ishlab chigilishi va ishlatilishi mumkin.
C++ da Komponenta Kamchiliklari
* Murakkablik: Komponentlarni yaratish va ularni boshqarish murakkab bo'lishi
mumkin.
* Qaramlik: Komponentlar boshqa komponentlarga garam bo'lishi mumkin,
bu esa muammolarga olib kelishi mumkin.

* Integratsiya: Komponentlarni boshga tizimlarga integratsiyalash qiyin bo'lishi
mumkin.
« Xavfsizlik: Komponentlar xavfsizlik muammolariga moyil bo'lishi mumkin.
Visual C++ Muhitida Komponentalar bilan Ishlash
Visual C++ muhitida komponentalar bilan ishlash uchun Toolbox menyusidan
kerakli komponentani tanlash va Form Designer oynasiga go'shish kifoya.
Komponentni formaga joylashtirgandan so'ng, unga tegishli xususiyatlar va
metodlarni sozlash mumkin. Har bir komponentning o'ziga xos Properties bo'limi
mavjud bo'lib, unda komponentning hajmi, ranglari, va boshga xususiyatlarini
o0'zgartirish mumkin.
C++ da Komponenta yaratish va ishlatish misollari
» Ul komponentlari yaratish:

#include <iostream>

#include <string>

class Button {

public:

void click() {
std::cout << "Tugma bosildi!" << std::endl;

}
};

int main() {
Button button;
button.click();
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return O;
}
Ma'lumotlar bazasi bilan ishlash:
#include <iostream>
#include <sqlite3.h>

int main() {
sqlite3 *db;
char *err;
int rc = sqlite3_open("mydatabase.db", &db);
/l Ma'lumotlar bazasiga kirish va ishlash ...
sglite3_close(db);
return O;
¥
Biznes mantig'i komponentlari yaratish:
class User {
public:
std::string name;
int age;

void showinfo() {
std::cout << "Ism: " << name << ", Yosh: " << age << std::endl;

}
}

int main() {
User user;
user.name = "Javohir";
user.age = 20;
user.showlInfo();
return O;
b
Xulosa
Ushbu maqgolada biz komponenta tushunchasi va xususiyatlarini chugurrog o'rganib
chigdik. Komponentalar zamonaviy dasturlashda kodni gayta ishlatishni, loyihalarni
boshgarishni osonlashtirishni va samaradorlikni oshirishni ta'minlaydigan muhim
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gadamlardir. C++ da komponenta tushunchasi dasturlarni tez va
samarali ishlab chigishda muhim rol o'ynaydi. U dasturlarni tezroq ishlab chigish,
gayta ishlatishni oshirish va dastur kodini samarali boshgarish imkonini beradi. C++
da komponentlarni tushunish va ularni ganday yaratishni o'rganish har ganday C++
dasturchisi uchun juda muhimdir.

Komponentalar - bu mustaqil ravishda ishlaydigan va qayta ishlatiladigan kod
bloklari bo'lib, ular aniq vazifani bajarish uchun mo'ljallangan. Bu ularni dasturlash
jarayonida gayta ishlatishga imkon beradi, bu esa vaqt va resurslarni tejashga
yordam beradi. Shuningdek, ular kodni tashkil gilish va boshqgarishni osonlashtiradi,
bu esa katta va murakkab loyihalarda juda muhimdir.

Komponentalar turli xil xususiyatlarga ega bo'lib, ularning funksiyalari va
imkoniyatlarini belgilaydi. Komponentalar boshga kod bloklari bilan bog'lig
bo'lmasdan o'zlari mustagil ravishda ishlay olishi kerak.Komponenta dasturlashning
boshga qismlarida yoki boshga loyihalarda qgayta ishlatilishi  mumkin.
Komponentalar o'z ichki ma'lumotlar va funksiyalarni yashirib, boshga gismlarga
kirishni cheklashi mumkin. Komponentalar o'z xizmatlarini boshga gismlarga
tagdim qgilish uchun aniq interfeysga ega bo'lishi kerak.

Shunga garamay, komponenta tushunchasini tushunish va ularni to'g'ri qo'llash
dasturlashning samaradorligini oshirish uchun muhimdir. Ushbu magolada
keltirilgan ma'lumotlar sizga komponenta tushunchasi va xususiyatlarini chuqurroq
tushunishda va uni dasturlash jarayonida samarali go'llashda yordam berishga
mo'ljallangan.

Kelajakda komponenta tushunchasi yanada rivojlanib, dasturlash dunyosida muhim
rol o'ynaydigan texnologiyalarning asosiy gismlaridan biri bo'lib goladi.
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STL KUTUBXONALARI
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70/23 guruh talabalari Umarjanov Shoxrux
Choriyev Mahmudjon
IImiy rahbar Ismailov Alisher

Annotatsiya: Dasturlash — kompyuterlar va boshga mikroprotsessorli elektron
mashinalar uchun dasturlar tuzish, sinash va o’zgartirish jarayonidan iborat. Odatda
dasturlash yuqori savilayi dasturlash tillari (PHP, Java, C++, Pyhton) vositasida
amalga oshiriladi. Bu dasturlash tillarining semantikasi odam tiliga yaginligi tufayli
dastur tuzish jarayoni ancha oson kechadi. Dasturlash jarayoni, odatda, quyidagi
bosqichlarga bo‘linadi: masalaning qo‘yilishi; masalaning algoritmik tavsifini
tuzish; masalani yugori darajadagi programma tilida Dasturlash: masalani mashina
tilida Dasturlash

Dasturlashning asosiy gismlaridan biri STL (Standart shablon kutubxonalari) biz bu
mavzuni C++ dasturlash tilida yoritib beramiz. C++ Standart Shablon Kutubxonasi
(STL) dasturchilarga ma'lumotlar strukturalari va algoritmlarni samarali boshgarish
uchun umumiy yondashuvni tagdim etadi. STL ning asosiy qismi konteynerlar
bo‘lib, ular ma'lumotlarni saqlash va boshqgarish uchun mo‘ljallangan sinflar
to‘plamini o‘z ichiga oladi. Konteynerlar odatda turlar va ma'lumotlar ketma-
ketligini saqglash uchun ishlatiladi va ular turli xil ehtiyojlarga mos keladigan
ko‘rinishlarga ega.

C++ da STL (Standart Shablon Kutubxonasi) — bu shablonlar texnologiyasiga
asoslangan kutubxona bo‘lib, umumiy ma'lumotlar strukturalari va algoritmlarni o‘z
ichiga oladi. STL uch asosiy komponentdan iborat:

1. Konteynerlar (Containers): Ma'lumotlarni saglash va boshgarish uchun maxsus
sinflar to‘plami.

2. Algoritmlar (Algorithms): Ma'lumotlar ustida bajariladigan umumiy amallar
(masalan, “sort()", “find()".

3. Iteratorlar (Iterators): Konteyner elementlariga kirish va ularni boshgarish uchun
foydalaniladigan mexanizmlar.

STLning asosiy magsadi — kodni gayta foydalanish, dasturiy ta'minotning
moslashuvchanligini ta'minlash va ma'lumotlar ustida samarali operatsiyalarni
amalga oshirishdir. STL kutubxonasi konteyner sinflarini taqdim etadi, ular

4B INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume 01, Issue 10 2024

yordamida ma'lumotlar tuzilmalarini yaratish va boshgarish imkoniyatiga ega
bo‘lamiz.

Kalit so’zlar: STL, C++, Visual Studio, Code::Blocks, Iterator, Algaritm,
Konteyner

Abstract: Programming is the process of designing, testing, and executing programs
for computers and other microprocessor-based electronic machines. programming
using high-level programming languages (PHP, Java, C++, Python). Since the
semantics of these programming languages are close to humans, the programming
process is much easier. The programming process is divided into stages: setting the
problem; algorithmic description of the problem; Programming the problem in the
above programming language: Programming the problem in machine language One
of the programming works STL (Sdart Template Libraries) we cover this topic in
C++ programming language. The C++ Standard Template Library (STL) provides
programmers with common objects for manipulating data structures and algorithms.
The food part of the STL are containers, which contain a collection of classes
designed to store and control data. Containers are for storing sequences and have
views that correspond to different types of data. In C++, the STL (Standard Template
Library) is a free template-powered library that contains common data structures and
algorithms. STL consists of three structural components:

1. Containers: A set of special classes for storing and managing data.

2. Algorithms (Algorithms): General operations performed on data (for example
“sort()’, “find()".

3. lterators (Iterators): Recursive mechanisms for accessing and controlling
container checks.

The goal of code processing is to process the code, provide it, and work on the data
to perform STL production. The STL library provides classes with which we can get
the container data structures we need and want.

Keywords: STL, C++, Visual Studio, Code::Blocks, Iterator, Algorithm, Container

Kirish: STL 1970-yillarning oxiri va 1980-yillarning boshlarida Aleksandr
Stepanov tomonidan ishlab chigilgan. C++ da umumiy dasturlashdan foydalanish
usulini yaratishga intilgan.

Dastlabki magsad algoritmlarga turli xil ma'lumotlar tuzilmalarida ularni gayta
yozmasdan ishlash imkonini beradigan kutubxona yaratish edi. STL bir nechta
asosiy tushunchalarni, jumladan, iteratorlar, konteynerlar va algoritmlarni tagdim
etdi. Iteratorlar konteynerlardagi elementlarga kirishning yagona usulini tagdim etdi,
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konteynerlarda esa vektorlar, ro'yxatlar va xaritalar kabi ma'lumotlar tuzilmalari
mavjud. C++ tomonidan gabul qgilish: 1990 yilda STL C++ hamjamiyatiga tagdim
etildi va C++ ishlab chiquvchilari orasida mashhurlikka erisha boshladi. 1998 yilda
C++ standartining birinchi nashri chiqarilishi bilan STL rasman C++ standart
kutubxonasining bir qismi sifatida Kiritildi.Evolyutsiya: STL keyingi C++
standartlarida (C++11, C++14, C++17, C++20 va boshqgalar) takomillashtirildi va
kengaytirildi, aglli ko'rsatkichlar, parallellikni go'llab-quvvatlash va diapazonga
asoslangan xususiyatlarni joriy etdi. STL ning ta'siri STL kodni gayta ishlatish va
samaradorlikni rag'batlantirish orgali C++ dasturlashiga sezilarli ta'sir ko'rsatdi.
Uning umumiy dasturlash paradigmasi ishlab chiquvchilarga mavhum va
moslashuvchan kod yozish imkonini beradi. U akademik va sanoat dasturlarida keng
go'llaniladigan zamonaviy C++ dasturlashning asosiy gismiga aylandi. C++ tilidagi
standart andozalar kutubxonasi (STL) bir nechta muhim maqgsadlarga xizmat giladi:
STL ning vazifalari umumiy dasturlashni ta’minlaydi,bu algaritmlarga kodni qayta
yozmasdan turli xil ma’lumotlar turlarida ishlashga imkon beradi. Bu esa kodni
qayta ishlatish va moslashuvchanlikni ta’minlaydi.

Yoritilgan mavzu: Standart andoza kutubxonalari (STL) C++ dasturlash tilida
muhim bir bo’lagi hissoblanadi u C++ hamjamiyatiga katta katta hissa

qo’shdi.Uning e’tiborga loyiq yutuglarini sanab o’tadigan bo’Isak:

1) STL C++ tilida umumiy dasturlash tushunchasini joriy etgan birinchi
kutubxonalardan biri edi. Bu ishlab chiquvchilarga har ganday ma'lumotlar turi bilan
ishlaydigan algoritmlarni yaratishga imkon berdi, bu kodning gayta ishlatilishi va
moslashuvchanligini sezilarli darajada oshirdi.

2) STL C++ 98 standartida standartlashtirilib, uni C++ tilining asosiy gismiga
aylantirdi. Ushbu standartlashtirish turli kompilyatorlar va platformalarda izchil
interfeys va xatti-harakatni ta'minlab, portativlik va ishonchlilikni oshirdi.

3)  STL turli xil kompanentlar majmuasini tagdim etdi. Jumladan yugorida ham
tilga olib o’tdik:

Konteynerlar: (masalan, vectorlar, royxatlar, toplamlar, xotiralar) ma’lumotlarni
saglash uchun.

Algaritmlar: (masalan, saralash, qidirish) ma’lumotlarni manipulyatsiya qilish.
Iteratorlar: konteyner elementlarini samarali o’tkazish uchun.

Ushbu kompanentlar yordamida kutubxonalardan foydalanib kodlarni oson va vaqt
sarlamasdan yozish imkoniyatini beradi.

4) STL yuqgori unumdorlik uchun mo'ljallangan. Uning ko'pgina algoritmlari
tezlik va samaradorlik uchun optimallashtirilgan bo'lib, ko'pincha foydalanish
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qulayligini  yo'gotmasdan  past darajadagi  dasturlash  strategiyalaridan
foydalanadigan usullardan foydalanadi. Bu STL ni yuqori unumli ilovalar uchun
mos giladi.

5) Yaratilganidan beri STL turli C++ standartlari orgali rivojlandi. C++ 11 da
harakatlanuvchi semantika va lambda ifodalari, shuningdek C++ 17 da parallel
algoritmlarni joriy etish kabi yaxshilanishlar STL ni zamonaviy dasturlashda tegishli
va kuchli bo'lib goldi.

6) STL ma'lumotlar tuzilmalari va algoritmlarni o'rgatishda hal giluvchi rol
o'ynadi. Uning aniq tatbiq etilishi va keng ko'lamli hujjatlari uni talabalar va
o'gituvchilar uchun murakkab dasturlash tushunchalarini tushunishga yordam
beruvchi manbaga aylantirdi.

Xar bir yutugning o’ziga yarasha kamchiliklari bor bu esa STL ni ham chetlab
o’tmadi uning ham o’ziga yarasha kamchiliklari mavjud, men hozir ma’lum
miqdorda kamchiliklarini ham sanab o’tishga harakat gilaman. STL ning asosiy
kamchiliklari :

1)  Tiko'rganish egri chizig'i: STL foydalanuvchilar uchun qulay bo'lsa-da, uning
barcha xususiyatlarini va ulardan ganday samarali foydalanishni to'lig tushunish
vaqt talab gilishi mumkin, aynigsa shablonlar va iteratorlar tushunchalarini giyin
deb topishi mumkin bo'lgan yangi boshlanuvchilar uchun.

2)  Ishlash uchun qo'shimcha xarajatlar: STL ning umumiy dasturlash
yondashuvi ishlash uchun jarimalarni kiritishi mumkin. Masalan, assotsiativ
konteynerlarda (masalan, xaritalar) operatsiyalar uchun iteratorlardan foydalanish
ushbu konteynerlar uchun mo'ljallangan a'zo funktsiyalaridan to'g'ridan-to'g'ri
foydalanishga garaganda sekinroq bo'lishi mumkin.

3)  Cheklangan sozlanishi: Ba'zi ishlab chiquvchilar STL konteynerlarining
standart ilovalarini sozlash imkoniyatlari nuqgtai nazaridan cheklovchi deb
hisoblashlari mumkin. Bu oldindan tagdim etilmagan o'ziga xos funksiyalarga
muhtoj bo'lganlar uchun kamchilik bo'lishi mumkin.

4)  Abstraktsiyaning umumiy xarajatlari: STL tomonidan tagdim etilgan
abstraktsiyalar ba'zan samarasizlikka olib kelishi mumkin, aynigsa, ushbu
abstraktsiyalarni boshgarish uchun qo'shimcha xarajatlar ular tagdim etadigan
foydadan ustun bo'lgan hollarda

5)  Nosozliklarni tuzatishning murakkabligi: STL-dan foydalanadigan disk
raskadrovka kodi, aynigsa, shablon xatolari yoki iteratorni bekor gilish bilan bog'liq
muammolarni hal gilishda murakkab bo'lishi mumkin. STL konteynerlari va
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algoritmlarining asosiy mexanikasini tushunish bunday kodni samarali tuzatish
uchun juda muhimdir,

Ushbu kamchiliklarga garamasdan, ko'plab ishlab chiquvchilar STL dan
foydalanishning afzalliklari, masalan, unumdorlikni oshirish va yaxshi sinovdan
o'tgan komponentlardan foydalanish qobiliyati ko'pincha kamchiliklardan ustun
ekanligini aniglaydilar.

STL (standart andoza kutubxonalari) bu qanday dasturlarda ishlashini ko’ramiz:
Standart andozalar kutubxonasi (STL) dasturlash tili sifatida C++ dan
foydalanadigan har ganday dastur yoki dasturda ishlaydi. STL C++ standart
kutubxonasining bir gismi bo'lgani uchun u C++ ni go'llab-quvvatlaydigan turli
ishlab chigish muhitlari va operatsion tizimlar bilan mos keladi. STL ma’lumotlar
tuzilmalari, algoritmlar va xotirani samaraliroq boshgarish uchun C++ da ishlab
chiqilgan ish stoli ilovalarida keng qo‘llaniladi. Visual Studio, Code::Blocks va
CLion kabi mashhur integratsiyalashgan ishlab chigish muhitlari (IDE) STLni
go'llab-quvvatlaydi. C++ ko'pincha o'rnatilgan tizimlarda ishlash uchun muhim
ilovalar uchun ishlatiladi. STL ning yengil konteynerlari (masalan, "vektor" va
"massiv") xotira va protsessordan foydalanish asosiy muammolar bo'lgan bunday
mubhitlarda foydalidir. Umumiy olib qareydigan bo’lsak, STL deyarli har qanday
C++ dasturida, ish stoli va mobil ilovalardan tortib, o'rnatilgan tizimlar, o'yin
dvigatellari, ilmiy hisoblashlar va boshgalar uchun ishlatilishi mumkin, agar muhit
C++ ni go'llab-quvvatlasa. STL ning qachon ishlatilishi magsadga muvofiq bo’lar
edi: STL (Standart andozalar kutubxonasi) ko'pgina C++ dasturlash stsenariylarida
juda foydali, lekin u, aynigsa, umumiy ma'lumotlar tuzilmalari va algoritmlari bilan
ishlashda foydalidir. STL turli xil foydalanish holatlari uchun optimallashtirilgan
“vektor”, “ro‘yxat”, “xarita”, “to‘plam” va “deque” kabi konteynerlarni taklif etadi.
Agar sizning dasturingiz ushbu ma'lumotlar tuzilmalaridan birini talab gilsa va siz
ularni noldan amalga oshirishdan gochmoqchi bo'lsangiz, STL juda mos keladi.
Misollar ma'lumotlar to'plamini boshgarish, kalit-giymat xaritalarini yaratish yoki
dinamik massivlarni amalga oshirishni 0'z ichiga oladi. STL ishlash va xotirani
boshgarish uchun yaxshi optimallashtirilgan. Agar sizga tezkor saralash ("std::sort’),
qidirish (‘std::find", “std::binary search’) yoki katta ma’lumotlar to plamlarini
0 tkazish kerak bo’lsa, STL samarali va ishlatish uchun qulay algoritmlarni tagdim
etadi. - vaqt ichida murakkablik kafolatlari. STL C++ standart kutubxonasining bir
qismi bo‘lib, turli kompilyatorlar va platformalarda qo‘llab-quvvatlanadi, bu esa uni
platformalararo ilovalarni ishlab chigish uchun ideal giladi. Turli muhitlarda izchil
xatti-harakatlar va interfeysni ta'minlaydi.
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STL eng yaxshi tanlov bo'lmasligi mumkin, agar:

- Siz o'zingizning foydalanish holatlaringizga xos xotira yoki ishlashni
optimallashtirish ustidan juda nozik nazoratga muhtojsiz.

- STL osonlikcha sig'dira olmaydigan maxsus ma'lumotlar tuzilmalari yoki
algoritmlari talab gilinadi.

C++ tilidagi standart andozalar kutubxonasi (STL) birinchi navbatda ishlab
chiquvchilar uchun gimmatli manba hisoblanadi, chunki u ma’lumotlar tuzilmalari
va algoritmlarini samarali boshgarish va boshgarish uchun yaxshi tashkil etilgan
vositalar to‘plamini taqdim etadi. STL dan qachon foydalanish kerak ? Keling shu
haqida ko’rib chigamiz.

Qachon samaradorlik kaliti: STL vektorlar, ro‘yxatlar va xaritalar kabi
optimallashtirilgan, oldindan tuzilgan ma’lumotlar tuzilmalarini tagdim etadi, bu esa
noldan murakkab ma’lumotlarni qayta ishlashni qo‘lda kodlash bilan solishtirganda
vaqtni tejaydi.

Tez prototiplash va ishlab chigish: STL yordamida ishlab chiquvchilar ushbu
funksiyalarni mustaqil ravishda amalga oshirish zaruratisiz standart ma’lumotlar
bilan ishlashni (masalan, saralash yoki qidirish) tezda sozlashlari mumkin, bu esa
uni tez sur’atda rivojlanayotgan muhitlarda foydali qgiladi.

Kod ishonchliligi va texnik xizmat ko‘rsatish: STL funksiyalari yaxshi sinovdan
o‘tgan va keng tarqalgan bo‘lib foydalaniladi, bu esa xatolar ehtimolini kamaytiradi
va kod bargarorligini oshiradi. Bu, aynigsa, kod sifatini saglash muhim bo'lgan
loyihalar uchun foydalidir.

Qayta foydalanish mumkin va kengaytiriladigan kod: STL konteynerlari va
algoritmlari masshtabni boshqgarish uchun yaratilgan bo‘lib, ularni ma’lumotlarga
ehtiyoj sezilarli darajada farq giladigan ilovalar uchun mos giladi.

STL kim uchun muhim: dasturchi yoki foydalanuvchi?

Albatta ishlab chiquvchilar uchun: STL birinchi navbatda ishlab chiquvchilar uchun
zarur, chunki u vaqtni tejaydi, kod murakkabligini kamaytiradi va kodlar bazasini
toza va boshgariladigan giladi. Bu ishlab chiquvchilarga standart operatsiyalar
uchun g'ildirakni gayta ixtiro gilmasdan turib, 0'z loyihasining o0'ziga xos jihatlariga
e'tibor garatish imkonini beradi. Foydalanuvchilar uchun: Garchi foydalanuvchilar
STL bilan bevosita o'zaro alogada bo'lmasalar ham, ular bilvosita foyda ko'radilar.
STL-dan foydalanadigan kod ko'pincha tezrog va ishonchlirog bo'lib, kamroq
xatoliklarga ega bo'lgan yaxshi ishlaydigan ilovalarga olib keladi. Masalan, tezkor
ma'lumotlarni olish uchun STL-dan foydalanadigan ilovalar tezrog javob vagtlariga
ega bo'lishi mumkin, bu esa foydalanuvchi tajribasini oshiradi. Xulosa qilib
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aytadigan bo’lsak, STL ishlab chiquvchilar uchun juda muhim, ammo dasturiy
ta'minotda sifatni yaxshilash orgali foydalanuvchilarga bilvosita ustunlik beradi. Bu
samarali, ishonchli va go'llab-quvvatlanadigan kodni yaratmoqchi bo'lgan har bir
kishi uchun C++ tilida amaliy tanlovdir.
XULOSA

Standart andozalar kutubxonasi (STL) C++ shablon sinflari va funksiyalarining
kuchli to‘plami bo‘lib, ma’lumotlarni boshqarish va algoritmlarni bajarish uchun
samarali, gayta foydalanish mumkin bo‘lgan komponentlarni taqdim etadi. Ushbu
magolada biz konteynerlar,iteratorlar va algaritmlar ular bilan ishlashning muhim
tomonlarini, C++ dasturlash tilida STL kutubxonasi orgali konteynerlar bilan
gqanday ishlashni ko’rib chiqdik. Konteynerlar yordamida dasturlash jarayonida
ma’lumotlarni saqlash va ularga ishlov berish sezilarli darajada soddalashadi va
samaradorligi oshadi. Ma’lumotlarning har xil tuzilmalari bilan ishlashda mos
keladigan konteynerlar tanlanadi, bu esa ma’lumotlarga tezkor va samarali kirishni
ta’minlaydi. C++ dasturlash tilida konteynerlar va ularga mos algoritmlar yordamida
murakkab ma’lumotlarni samarali boshqarish imkoniyati yaratiladi. STL
kutubxonasi dasturchilarga nafagat konteynerlarni, balki ular ustida ishlaydigan
algoritmlarni ham tagdim etadi, bu esa kodni gisqartirish va optimallashtirish uchun
qulay imkoniyatdir. Konteynerlar va ularning algoritmlari dasturiy ta’minotni ishlab
chiqish jarayonida dasturchilarga ko’plab murakkab vazifalarni hal qilishda yordam
beradi.
Ushbu magoladi STL ning hayotimizda ganchalikm darajada muhim ahamiyatga ega
ekanligi u kim uchun muhim, ganday yollarda foydalanish mumkinligi hagida
yoritib berilgan. Magolada STL kim uchun muhim foydalanuvchi uchunmi yoki
dasturchi uchunmi bularning hammasi yotirib o’tilgan. STLning ichida
foydalanishimiz mumkin bo’lgan bir gancha massivlar haqida ham yoritilgan.
Umuman olganda STL ning hayotimizda muhim ahamiyatga ega ekanligini
korishimiz mumkin. STL dasturnyozishda bir gancha vaqtni tejash imkonini ham
beradi. Dasturchilar uchun STL bilan ishlashning asosiy tamoyillarini bilish va
ularni turli amaliyotlarda qo’llay olish muhimdir. Umuman olganda maqolada STL
haqida to’liq ma’lumot olish mumkin.
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Abstract: This paper explores the foundations and advancements in algorithmic sci
ence, focusing on the design, analysis, and optimization of algorithms across variou
s fields. Algorithmic science serves as the backbone of computational efficiency, i
mpacting diverse domains such as artificial intelligence, data science, and systems e
ngineering. This study examines core algorithmic paradigms, including divide-and-
conquer, dynamic programming, and greedy algorithms, and evaluates their perfor
mance metrics such as time complexity, space complexity, and scalability. The pap
er also investigates the role of algorithms in problem-solving within real-world app
lications, highlighting emerging trends in machine learning algorithms, distributed
computing, and cryptographic protocols. Through a comprehensive analysis, this pa
per aims to deepen the understanding of algorithmic principles and promote the dev
elopment of robust, efficient, and innovative algorithms.
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Annotatsiya: Ushbu maqola turli sohalardagi algoritmlarni loyihalash, tahlil gilish
va optimallashtirishga e'tibor garatib, algoritmika fanining asoslari va yutuglarini
o'rganadi. Algoritmik fan hisoblash samaradorligining asosi bo'lib xizmat giladi,
sun'iy intellekt, ma'lumotlar fani va tizim muhandisligi kabi turli sohalarga ta'sir

ak INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume 01, Issue 10 2024

giladi. Ushbu tadgiqot asosiy algoritmik paradigmalarni, jumladan, bo'lish va zabt
etish, dinamik dasturlash va ochko'z algoritmlarni o'rganadi va ularning vaqt
murakkabligi, makon murakkabligi va miqgyoslilik kabi ishlash ko'rsatkichlarini
baholaydi. Maqgola, shuningdek, real dunyo ilovalarida muammolarni hal gilishda
algoritmlarning rolini o'rganadi, mashinani o'rganish algoritmlari, tagsimlangan
hisoblash va kriptografik protokollardagi rivojlanayotgan tendentsiyalarni
ta'kidlaydi. Keng gamrovli tahlil orgali ushbu maqola algoritmik tamoyillarni
tushunishni chuqurlashtirish va mustahkam, samarali va innovatsion algoritmlarni
ishlab chigishga yordam berishga garatilgan.

Kalit so'zlar: Algoritmik fan, Hisoblash samaradorligi, vagt murakkabligi, kosmik
murakkablik, algoritmni loyihalash, optimallashtirish, mashinani o'rganish
algoritmlari, tagsimlangan hisoblash, kriptografik protokollar, bo'l va zabt et,
dinamik dasturlash, ochko'z algoritmlar.

KIRISH.

Algoritmik fan o'zining asosi sifatida algoritmlarni loyihalash, tahlil gilish va
optimallashtirishni, hisoblash va ilmiy sohalarda muammolarni hal gilish uchun
muhim vositalarni o'rganadi. Ta'rifga ko'ra, algoritm muayyan turdagi muammolarni
hal gilish yoki hisob-kitoblarni bajarish uchun mo'ljallangan aniq gadamlar ketma-
ketligidir. Bu soha sun'iy intellekt va mashinani o'rganishdan tortib moliya,
biologiya va ma'lumotlar tahliligacha bo'lgan fanlar uchun ajralmas bo'lib, bu erda
algoritmlar kirishlarni amaldagi natijalarga aylantirish uchun asos bo'lib xizmat
qgiladi.

Algoritmik fanning ahamiyati uning universalligi va go'llanilishidadir. Algoritmlar
yugori darajadagi inson tushunchalarini bajariladigan bosgichlarga aylantirish orgali
mashinalarga murakkab vazifalarni avtonom tarzda bajarishga imkon beradi. Bo‘l
va zabt et, dinamik dasturlash va ochko‘z algoritmlar kabi asosiy usullar algoritmik
yondashuvlarning xilma-xilligini namoyish etadi, bu esa tezlik, aniglik yoki
resurslar samaradorligi kabi turli jihatlarga ustuvor ahamiyat beradigan
moslashtirilgan yechimlarni topish imkonini beradi. Bundan tashqgari, algoritm
samaradorligini o'rganish, ko'pincha vaqt va makon murakkabligi o'lchovlari
(masalan, Big O belgisi) yordamida baholanadi, algoritmlarning ham funktsional,
ham ishlash uchun optimallashtirilganligini ta'minlaydi, aynigsa resurslari
cheklangan muhitda.
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Hisoblash muammolari miqyos va murakkablik darajasida o'sib borar ekan,
algoritmik ilm-fan doimiy ravishda murakkablik va masshtablilik kabi
muammolarni hal qilish uchun rivojlanadi. Ushbu moslashuv innovatsion
metodologiyalar, jumladan hal gilib bo'Imaydigan muammolarning yechimlarini
taxminiy baholash uchun evristik yondashuvlar, noaniglikni boshgarishning
ehtimollik usullari va muammolarni hal qilishni tezlashtirish uchun parallel
hisoblash orqgali erishiladi. Algoritmik fan nafagat tarmoqlar bo'ylab ragamli
transformatsiyani asoslaydi, balki kvant hisoblash va neyron tarmoglar kabi
sohalarda kelajakdagi texnologik yutuglar uchun asos yaratadi.

Algoritmlar yanada murakkablashib borayotganligi sababli, soha zamonaviy
hisoblash landshaftlarini gayta shakllantiradigan yutuglar uchun zamin yaratib, turli
xil ilovalarni go'llab-quvvatlash uchun qgat'iy dizayn tamoyillariga - to'g'rilik,
samaradorlik va mustahkamlikka urg'u beradi. Shunday qilib, algoritmik fanni
o'rganish ham nazariy, ham amaliy informatika uchun ajralmas bo'lib golmoqda.
Algoritmik fan bo'yicha magolaning metodologiyasi bo'limida algoritmlarni
loyihalash, tahlil qilish va amalga oshirishning tizimli, bosgichma-bosgich
yondashuvi batafsil yoritilgan bo'lishi kerak, bunda asosiy e'tibor hisoblash
muammolarini samarali hal gilish uchun foydalaniladigan asosiy metodologiyalarga
garatiladi.

1. Muammolarni shakllantirish va abstraksiya gilish: Dastlabki bosqgich real
muammoni tuzilgan, algoritmik vazifaga aylantirishni o‘z ichiga oladi. Bu
mavhumlikni talab qiladi, bu erda murakkab tafsilotlar boshqgariladigan
komponentlarga soddalashtiriladi, bu muammoni Kirishlar, kerakli natijalar va
cheklovlar nugtai nazaridan ko'rsatishga imkon beradi. Ushbu gadam algoritm
magsadlarini  hisob-kitob  vaqtini  minimallashtirish ~ yoki  ma'lumotlar
o'tkazuvchanligini optimallashtirish kabi amaliy talablarga moslashtirish uchun asos
yaratadi.

2. Algoritmni loyihalash texnikasi: bo'l va zabt et, dinamik dasturlash va ochko'zlik
usullari kabi turli dizayn paradigmalari muammoning mohiyatiga garab go'llaniladi.
Masalan, “bo‘l va zabt et” muammoni kichik muammolarga ajratadi va yechimning
anigligini oshirish uchun har birini rekursiv hal giladi. Dinamik dasturlashda oraliq
natijalarni saglash orqgali bir-birining ustiga tushadigan kichik muammolar
optimallashtiriladi, bu esa ortigcha hisob-kitoblarni oldini oladi va ishlashni
tezlashtiradi. Ochko'zlik usullari ko'pincha optimallashtirish  vazifalarida
go'llaniladi, bunda har bir bosgichda mahalliy optimal tanlash samarali umumiy
yechimga olib keladi.
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3. Imlementatsiya va samaradorlikni tahlil gilish: Algoritmlarni amalga oshirish
psevdokod yaratish va uni bajariladigan kodga aylantirish, shu bilan birga hisoblash
samaradorligini yodda tutishni o'z ichiga oladi. Ishlash vagt murakkabligi va kosmik
murakkabligi kabi ko'rsatkichlar yordamida baholanadi, odatda Big O belgisi orgali
tahlil qgilinadi. Bu yechimning nafaqat to‘g‘ri, balki keng ko‘lamli ilovalar uchun
ham optimal bo‘lishini ta’minlaydi. Eng yaxshi, o'rtacha va eng yomon
stsenariylarni o'rganib chigib, tadqgigotchilar turli xil sharoitlarda algoritm
samaradorligini tasdiglaydilar.
4. Sinov va takomillashtirish: Bu bosgich turli ma'lumotlar to'plamlari va muhitlar
bo'ylab potentsial samarasizlik yoki noxush holatlarni aniglash uchun jiddiy
sinovlarni o'z ichiga oladi. Kodning ayrim gismlarini optimallashtirish yoki real
dunyo ilovalarida masshtablilik va aniglikni oshirish uchun algoritmik
yondashuvlarni sozlash kabi zaruriy tuzatishlar amalga oshiriladi.

Xulosa
Xulosa gilib aytadigan bo'lsak, algoritma fani kompyuter fanlari, ma'lumotlar tahlili,
sun'ly intellekt va garor gabul qgilish kabi ko'plab sohalarga ta'sir ko'rsatadigan
zamonaviy texnologik taraqgiyotning poydevori sifatida paydo bo'ldi.
Algoritmlarning tez evolyutsiyasi hisoblash samaradorligini sezilarli darajada
yaxshilashga olib keldi, bu esa real vaqt rejimida katta hajmdagi ma'lumotlarni gayta
ishlash imkonini berdi. Ushbu maqola algoritmik nazariya va amaliyot o'rtasidagi
murakkab munosabatlarni o'rganib chiqdi va turli xil ilovalarda muvaffagiyatga
erishishda algoritmik murakkablik va samaradorlikni tushunish muhimligini
ta'kidladi.
Algoritmni ishlab chigishning dinamik tabiati matematika, informatika va sohaga
oid bilimlarni o'z ichiga olgan fanlararo yondashuvni talab giladi. Algoritmlar
jamiyat tuzilmalariga Kkirib borishda davom etar ekan, ularning oqibatlarini
tushunish juda muhim bo'lib goladi. Axlogiy mulohazalar, algoritmik tarafkashlik
va algoritmik jarayonlarda shaffoflik zarurati kabi masalalarni e’tibordan chetda
qoldirib bo‘lmaydi. Ushbu qiyinchiliklar algoritmik yutuglarning ikki tomonlama
xususiyatini ta'kidlaydi; ular misli ko'rilmagan imkoniyatlarni taklif gilish bilan
birga, mas'uliyat bilan boshgarilmasa, katta xavf tug'diradi.
Bundan tashqari, garor gabul gilish jarayonlarini avtomatlashtirishda algoritmik
fikrlashning roli ushbu tizimlar javobgarlik va axlogiy me'yorlarni hisobga olgan
holda ishlab chigilganligini ta'minlash uchun mustahkam tizim zarurligini
ta'kidlaydi. Algoritmik fanning kelajagi texnologlar va siyosatchilar o'rtasidagi
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yaqin hamkorlikni 0'z ichiga oladi, bu esa texnologik taragqiyot jamiyat gadriyatlari
va ehtiyojlariga mos keladigan landshaftni rivojlantiradi.

Biz oldinga siljiganimizda, davom etayotgan tadgiqotlar algoritmik samaradorlik va
adolatni oshirishga garatilgan bo'lib, keng targalgan algoritmlarni qo'llashning
Ijtimoiy-texnik ogibatlarini ko'rib chiqishi kerak. Murakkab algoritmlarga intilish
axlogiy tamoyillarga sodiglik bilan to'ldirilishi kerak, bu esa algoritmik yutuglarning
jamiyatda teng tagsimlanishini ta'minlashi kerak.

Xulosa qilib aytadigan bo'lsak, algoritmik fan turli sohalarni tubdan o'zgartirish
salohiyatiga ega bo'lsa-da, jamiyatni yaxshilash uchun uning imkoniyatlaridan to'liq
foydalanish uchun uning murakkabliklarini puxta o'ylash va axlogiy jihatdan
boshqarish zarur.
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ANNOTATION
In globalized world Bank management can be defined in a variety of ways. Bank
management, in general, refers to the process of managing the Bank's statutory
activities. Here will be discussed some arguments according to scientists point of
View .
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Bank management refers to the process of managing the Bank’s statutory activity.
Bank management is characterized by the specific object of management - financial
relations connected with banking activities and other relations, also connected with
implementation of management functions in banking.

The main objective of bank management is to build organic and optimal system of
interaction between the elements of banking mechanism with a view to profit.
Successful optimization of the "profitability-risk" ratio in a bank lending operations
is largely determined by the use of effective methods of bank management. Ability
to take reasonable risk is one of the elements of entrepreneurship culture in general
and banking culture in particular.

Reliability of the bank management is determined by the following characteristics:
. management expertise in strategic analysis, planning, policy development and
management functions;

quality of planning;

risk management (credit, interest rate and currency risks);

liquidity management;

management of human resources;

creation of control systems: audit and internal audit, monitoring of
profitability and risks liquidity;

. unified information technology system: integrated automation of workflow,
accounting, current analysis and control, strategic planning.
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Asset and liability management is the one of major problem in banking. ALM plays
a very important role bringing together the different activities of the bank.
Appropriate liquidity and balance sheet management is a key factor in ensuring the
bank's business and its continuity. More recently, even the major international
financial institutions have been faced with serious liquidity problems and even took
some outside help. This shows that the importance of APV was not evaluated or it
was not properly executed. This has led to the financial market supervisory
authorities around the world have taken action to ensure that financial institutions
should have an effective ALM mechanism. Therefore relevance and importance of
the problem being investigated enables to developed research in this area. The aim
of this paper is to analyze Lithuanian banking sector ALM activity and make
assumptions of how sustainable the sector was during the different business cycle
stages and how banks can manage their risks according to business cycles. The
article consists of five sections. The second section presents the literature review
highlighting the principal role of ALM. Third section provides a brief
methodological research techniques background and its application. Results of the
study are presented in section four, and section five concludes the paper.

ALM tis ageneric term that is used to refer to a number of things by different market
participants. The principal objective of the ALM function is to manage interest-rate
risk and liquidity risk. It also sets overall policy for credit risk and credit risk
management, although tactical-level credit policy is set at a lower level within credit
committees. Although the basic tenets of ALM would seem to apply more to
commercial banking, rather than investment banking, in reality it is important that it
is applied to both functions. A trading desk still deals in assets and liabilities, and
these must be managed for interest rate risk and liquidity risk. In a properly
integrated banking function, the ALM desk will have a remit covering all aspects of
a bank’s operations. ALM deals with the optimal investment of assets in view of
meeting current goals and future liabilities. Choudhry said, that the definitions of
assets, liabilities, and risks are specific to each institution, but, very generally, assets
may be viewed as expected cash flows, and liabilities as expected cash outflows.
Although shortterm risks arising from the possibility that an institution's assets will
not cover its short-term obligations are important to assess and quantify, ALM is
usually conducted from a long-term perspective. As such, ALM is considered a
strategic discipline as opposed to a tactical one. Mitra & Schwaiger explain, that

1 ALM- Asset and liability management
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ALM is a financial (analytic) tool for decision making that sets out to maximize
stakeholder value. Its overall objective is to make judicious investments that increase
the value of capital, match liabilities and protect from disastrous financial events.
An integrated asset and liability management model sets out to find the optimal
investment strategy by considering assets and liabilities simultaneously. Simply
stated, the purpose of such an approach is to reduce risk and increase returns. ALM
Is a future oriented process involving simultaneous asset and liability management
to measure, monitor and control the impact of changing interest rates on the bank's
earnings, asset value, liquidity and capital requirements. Summarize, the ALM is
simply combines several bank portfolios - asset, liabilities, and the difference
between the banks received and interest paid — management processes into a single
coordinated process. In other words, Social and Behavioral Sciences 1082 — 1093
main feature of the ALM is coordinated and not broken the total bank's balance sheet
management. ALM as a planning tool has evolved from the need to ensure the asset
and liability time overlap for different time periods. Nowadays this process is much
more complex, overlapping terms to ensure interest rate management using both
static and dynamic simulations. The main ALM purpose is to connect different bank
activities into a single unit, facilitating liquidity and balance sheet management,
which is crucial for ensuring the normal operation of the bank, service delivery and
consistent and profitable growth of the bank. ALM provides timely identification
potential problems and risks of operating in the bank's balance sheet and income.
The most common problem occurs when the bank’s liability costs are rising faster
than revenues from the asset, or when falling interest rates asset income is declining
faster than the liability side. Birge & Judice research results enable simulation of
bank balance sheets over time given a bank’s lending strategy and provides a basis
for an optimization model to determine bank ALM strategy endogenously. The main
ALM functions are interest risk, the structural differences between asset and liability
and simultaneous liquidity management. Structural imbalances in the balance
management are one of the main functions of ALM This can be grounded on the fact
that liquidity management is mainly focused on the short term, while ALM
increasingly the focus of attention for a long period of time in an effort to balance
asset and liability terms with the cash-flow on both sides of the balance sheet. The
structural differences during ALM process are examined in several limits. The first
Is a static noncompliance evaluation, which consists of asset and liability division
into groups according to the period and analysis of those groups reporting on funding
shortages and surpluses during periods. Such an assessment must be carried out

BI INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY universalconference.us



< i INTERNATIONAL CONFERENCGE ON

J ADVANCE SCIENCE AND TECHNOLOGY
- Volume O, Issue 10 2024

regularly according all the time changing the structure of bank balance. This feature
is important to evaluate the individual and the group’s sensitivity to interest rate
changes. Dynamic assessment of non-compliance is invoked when needed to assess
possible ALM invoked hedging instruments, such as swaps the effect of
discrepancies. More attention should give on ALM process management the interest
rate sensitivity. There are some of the key interest rate sensitivity assessment and
management techniques. The first, the sensitivity of non-compliance reports
indicating the breakdown of cash flows over time should be taken with respect to
the sensitivity of the asset and liability interest and revaluation options. DVO01 or
PVBP (Price Value of a Basis Point) ratio is used to evaluate how much change in
the market value of the interest rate change of one basis point. Banks managing
interest rate risk on its balance sheet often sets the visible range. Another measure is
net interest income sensitivity changes to interest rates . Liquidity management
feature is not limited to the management of liquidity gaps. Comprehensive ALM
process involves the determination of policy and liquidity, contingency resolution
plans and liquid asset holding, ensuring liquidity risk in the desired level.
REFERENCE LIST:
1. Amenc, N., Martellini, L., & Ziemann, V. (2007). Asset-Liability
Management Decisions in Private Banking. An EDHEC Risk and Asset
Management Research Centre Publication, 52.
2. Asset Liability Management: An Overview. (2009). Oracle. Available onlien
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2013].
3. Brick, J., R. (2012). Asset-Liability Management: Theory, Practice, and the
Role of Judgment. BRICK &ASSOCIATES, INC.
4, Choudhry, M. (2007). Bank Asset and Liability Management: Strategy,
Trading, Analysis. John Wiley & Sons.
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BETOHHUHI' MYCTAXKAMJUIMT'MHU HA3OPAT KWINIITHUHI
AMAJIJIATHA YCJIYBJIAPUHHU KYII ME3OHJIN TAXJININ XAKUJIA

TowKeHT naBiaT TPaHCIOPT YHUBEPCUTETH
MaxamarajaueB Upkun MymuHoBUY
Py3meroB ®@aznnpaun [apudgooeBny
Matkyp6OonoB bynén boruoek yrim

AHHOTAUMsl. BEeTOHHMHT MyCTaxKaMJIMTHHU HA30paT KWJIUII OUp KaTop
yciayOJapHu ¥3 uuura oiaau. Yjaap KaTopura yjiabTpaTOBYIILIA UMITYJILCIU YCIyO,
y3ub (Yinb) onui yciayOu, CHHAUPUII OUiiaH y3uO ONMIN YCIyOu, KOHCTPYKIUS
YeKKAaCUHU CUHJUPHII yCIIyOH, MacTuK Jedopmaius Ba 3apOiu UMIYJIbC YCIyou
Xxamja OOIIKa KaM aHbaHaBHM yciyOsap. beTOHHUHT MyCTaXKaMJIMTUHUA Ha30pat
KWIMITHUHT aMajjiard ycayOaapuHu KT ME30HIM TaXJIU KWIHII OYUK KyPHIIUIIL
MalJJOHUHUHT Tajadyapura TYIUK x&aBoO OepyBUM Ba OETOHHUHT KOJIUIJIAH €YMIIL,
KPUTHK, JIOWMXABHUM Ba OOIIKA MyCTaXKaMJIMKKa OUJ KYPCAaTKUWIAPUHU CaMapaliv
aHUKJIAIl MMKOHUSATHHN OCPYBUM HA30paT KWJIMIIHUHT YCITyOIapH.

KaauT cy3nap: ynbTpaTOBYILIN UMITYJIBCIIN YCIyO, y3u0 (Yitnb) o ycmyou,
CUHAMPUII OUIaH y3u0 OJIUII yCIIyOr, KOHCTPYKIIHUS YeKKACUHU CUHIUPHUII YCITyOu,
anmacTuk nedopmaiius Ba 3ap0Jid UMITYJIbC YCIIyOH, YK OTUIN yciIyOu, OETOH TaHACH,
aHKepJIapHU YPHATHIIL, TTYJIaT JUCKHU Y3UO OJIMII yCIIyOH, myaT Ar00elb, aKyCTUK
OIMUCCHSI CUTHAJIH.

BeTOHHUHT  MyCTaxKaMJIMTHHH  €MHpPMaiuraH Ha3opaT KWIHAII OWUp KaTop
ycayOJapHu Y3 uuura oiaau. Yaap KaTopura yjiabTpaTOBYIILIA UMITYJILCIU YCIyO,
y3ub (Yinb) onumn yciayOu, CHHIUPUIN OUilaH y3uO ONHIN YCIyOu, KOHCTPYKITUS
YEKKACUHU CUHIUPHII YCIyOH, amacTuk Aedopmarivsi Ba 3apOiau UMITYJIbC YCIyOu,
xamaa Oomka kaM aHbaHaBui ycmyOmap (CBY-ycmy0, pagumous3oTorn, YK OTHII
yciayOnapu Ba Oomikaiap).

EmMupmaiinuran Ha30pTHUHT MEXaHUK yCayOjapiaH SHT OOBCKTHBH CHHIUPHII
Ounan y3u6 oy ycinyou [1] xucoOmanaay. YHHHT KSHI MEKECTA KYIJTaHMTHIIKITa
KUIIAA TYCKUHIUK KWJIYBYM KaMUYMJIMKIApAaH OCTOH TaHAcWIa aHKepJIapHU
YpHaTuUII, aKpaTHO OJIHIL Ba XOCKJ OYITyBUM CUHUKJIAP YPHUHU TYIupuil OVitnda
OaxapuiIaJural UIUIAPHUHT CePMEXHATIINTH, ac000-yYCKyHATApHUHT Ba WIUIAPHU
OKapUIITHUHT KUMMATIATH , YOy >Kapa€HHU aBTOMATIAIITHPUIIT MYMKHH
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AMACJIHUIY, KOHCTPYKUMSHUHT KYyI1ad HyKTajJapuja Ba oNallyOKaHW euMal Typuo
HA30paT KWJIUIIHUHT UMKOHCU3ITUTH XUCOOIaHaIH.

bynman Tamkapw, YHUHT KYJUIAaHWIMIIM TaHJIaHMa HA30pPaTHUHT acoCUi
TaMOMMIUIapuaaH OupW — TAaHJIAHMAHUHT SXTMOJIMIJIMTH TaMOWWIUTA 3UJUTUD.
Kotub xonran 6eToH TaHacuaa napManad ¢ku ypud ournyBuu [2, 3] Temmkiapra
Maxcyc OVIaTyBUYM KOHYCHUHI YpHatuiuimura acoasanran W.B. Bomnbd [4]
yciayOu TaHJaHMAHUHT SXTUMOJUUIUTH OwWiiaH OOFIMK OViaraH BasWsATHU OHD
MyHYa TYFprtaiian. bupok, y MexHat cap(UHHUHT, CHHAIII My JAaTIApUHUHT OYH1aH
-71a OO KETUIIUTa OJIU0 Kelau.

KoncTpykuusra Maxcyc eauM OniaH EMUIITUPUIIAINTAH ITYJIaT AUCKHH Y310 OJIHII
ycnyou [5, 6] cumaupumn OusiaH y3ub onuin yciayOura HucOataH Oup Karap
ad3aukiapra ara OYnuO yinap KaTopura KyWuaaruiap Kdapaad: MeEXHaT
cap(UHUHT KaMJIUTH, KYJUIAaHWITAHJAH CYHT CHHMK KOWJIApHUHT OYIMaciury,
OuHOOapWH, HYKCOHJIAPHU Ty3aTHil 3apypatu Oynmaciuru. Kamuunukiapu
KaTopura ica KyWHIarwiapHU KEATHUPHII MYMKHH: KOHCTPYKITUS KOJIMIIIaH
euYnIMaryH4a Ha3opaTr KWIMITHUHT WUMKOHCHU3IIUTH, Ha30paT KWJIHII KapaSHUHU
ABTOMATJIAIMITAPUIN WMKOHCH3JIMTH, OJMHAJAWTAH KYPCATKUWIAPHUHT  YIIOY
Ha3opaT YCIYOMHUHT aHMKJIMTUHUA Tacalummra oiud KeTyBYM KOHCTPYKITUS
OeTOHMHUHT (aKaT CUPTKH KaTiamiiapu cudarura OOFIMK OVIIHIIN.

KoHcTpykiust yeTuHu cuHAupUO onumn yciayOou [1] ymyam aHUKIMTMHUHT aH4ya
IOKOpY OYnuImM  OuiaH axxpaiaud Typca-/la, YHUHT KYI MEXHAT Tajnad KUJIHIIH,
yigani skapaéHUHA aBTOMATIAIITHPUIIHAHT UMKOHCHU3JINTHY , XaMJa onaryOKaaan
eUMJIMaraH KOHCTPYKIIUSHU HAa30paT KWIAII WMKOHUATA WYKIWUTH, CHHAII
JKOMMHUHT  Y3ura XOCJHUTU (TAaHJIOBHUHT OSXTUMOJUWIUTM  TaMOWWJIMHUHT
Oy3WIHILM) YHUHT OMMaBU KYJUTAaHUJIMIIN KYJIAMUHH CE3UIapIu YEeKIalIu.
MIX MamIakaTiapu, IIyJap OKyMIacHaaH Y30eKHcToH Pecry6imkacu
KypWIHIIIJIApH/1a KEHT KYJUTAHUTYyBYH OOIITKa MEXaHUK CHHAI yCITyOJIapH Ky/1a XaM
COJlIa Ba aHUKJIUTH JIapa)kacu KaM XUCOOTaHaIH.

YyHOHYM 3JacTUK YpuiIMO-KailTuil, 3apOaiu UMIYJIbC Ba IJIACTHK JAedopManus
yciayOnapu KyJia XxaM KYI oMusuiapra OOfIuK Oysiap Katopura: OCTOHHUHT (akat
CUPTKH KaTJIaMH TaBCH(UHU aKC STTUPHUIIHN, WUPUK TYITUPTHYHUHT TypHU Ba
apMaTypaHUHT koitamryBura 6oraukiauru [7, 8] kupanu. [y 6unan Oupra ymoy
YCIIyOJTApHUHT SKUIIUN KaMYWJINTH KATOpUTa ONajyOKaHW edMmaciaH Ha3opar
KWIAITHUHT WMKOHCHU3JIMTH Ba Yyidaml >Kapa€HUHU aBTOMATJIAMITHPHUIITHUHT
UMKOHCHU3JIITUHUA XaM KUPHUTHII MyMKHH.
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MexaHnuk emMupMaiauran yciyomaap KaTopura YK OTHII yCIyou XxaM Kupaau. Y moy
yciy®d O€TOH CUPTUHUHT VK, Mynar ar00enb KU MOpoXra O rasziap dHEpPruscu
TabCUPUJA XAPAKATIAHYBYM MaAXCyC KAJUIAKYAHUHI Y3ap0 TabCUPJIALIYBHUIa
acociaHrad. Xocusl OViayBYM VHUK S>KOMHMHT YYKypJUTH MUKJIOpH OViinua
KOHCTPYKIUSI OETOHUHUHT MyCTaXKaMJIMTU Xakuja ¢Gukp roputuianu [45, 79].
Yy yciayOHUHT >KUAMMNA KaMYWIMKJIApW KaTOpUra CHUHOBYM Ba aTpodiaru
olamyiap Yy4yH XaBOIWIWUTH, VAWK O>KOW YYKYpJWUTH MHUKJIOpUTa WMHPUK
TYIAUPYBUAHUHTI  CE3WJIAPJIM  TabCHp  KypCaTWINW,  IONKA  JEBOPJIH
KOHCTPYKIUSIJITAPHU CUHAIIHUHT WJI0XKHU UYKIUTUHU KUPUTHUII MYMKHUH.
KoHcTpykuusigaru OETOHHMHI MYCTaXKaMJIMTMHUA HA30paT KWJIMIIHUHT acoCUi
bu3uKaBuil ycimyOu yIbTpPaTOBYLUIM UMITYJbCIU yciay0 xucobnanamu. byHna
SAXJIUT KyiiMa OETOH Ba TEMUPOETOH Yy4YyH, IOKOpHAA TabKUIIA0 YTHUITaHUJEK,
dakaT UKKM TOMOHJIaMa TOBYII YTKA3UIITHU KYJuiai pyxcaT aTiianu [129]. bupok
AXJIUT KyiiMa KOHCTpYKIUsIap/ia IIyHJai >Koiiap xam OOpKH, YJIbTPaTOBYIUIH
KaiiTa y3rapTupruwiapHu Oup YK Oyiinya YpHATUII UMKOHCU3IUTH YYyH yiapaa
VMKKJ TOMOHJIaMa TOBYII YTKA3HIIHUHT YMyMaH WJIOXKH UYK (MacallaH, TYWHYKCH3
JeBop €Kku €nmMaliap). YJIbTPATOBYILIN YCIyOHUHT aCOCUM KaMYUJIMKIIApUIaH sSHa
Oupu Ha30paTHUHT OMJIBOCcHUTA TaBcU(Ura (YIbTPATOBYUTHUHT YTUIIU TE3JIUTHUTA)
KOHCTPYKIUSI OCTOHUHUHT XapopaTH Ba HAMJIMTH, apMaTypaHUHT WYHAJIMIIW Ba
TUaMeTpu, OCETOH XHUMOS KATJIAMUHUHT VI4aMH, WUPHUK TYJIAUPTUYHUHT
MYyCTaxXKaMJIMTH, 3JaCTHK TaBcUdIapy Ba MUKIOPH, OCTOHHUHT KOTHUII MYJJIaTH,
LHEMEHTHUHT TYypH, MapKacu Ba cap(u, KyMHUHUT MHKIOPH, KYyIIMMYaTapHUHT
Typu Ba capdu, ac000 KalTa Y3rapTUpPrUYIApUHUHT OETOH CHUPTU OWIlaH
KOHTAKTJIAIIUIIHN CU(PATUHUHT TAbCUP KUIUIIN XUCOOJIaHaIH.

VYcenyOHuHr ad3aiMKiiapy KaTopura 3ca KyWHWJartjiapHd KUPHUTHIL MYMKHH:
CHUHOBJIAp Ba YJApHHU HILIA0 YHKHUII KapEHUHU aBTOMATIAIITHPHUIL, OCTOHHUHT
MyCTaxXKaMJIMK OJIUIIIH KapaCHUHH OoTNaryOKara Kaita y3rapTUpruwiapHu YPHATHII
nynu OumnaH spTa MyaaaTiapAaéK Ha30paT KIIUITHUHT MyMKAHITUTH, CAHOBJIAPHU
VTKa3UIIHUHT TE3JIUMI'M Ba COMJANMIU, acO00-yCKyHAJIApHUHT EHTWIUIMTH Ba
KYJIQUJIATH.

BeTOHHMHI MyCTaxKaMJIMKKa OWJl KYpCaTKUWIAPUHU HA30paT KUJIUIIHUHT YHUHT
ANEKTP YTKAa3yBUAHIUTH OYiinua Ha30paT KUJIUII yCcIIyou Xam masxyn [1, 3].
Ymlby ycnyOHuHr ad3ammra KaTopura YyHUHT O€TOHJa coaup OVIIyBYH
CTPYKTYpaBUM y3rapuiuiapra >KyJa XaM CE3THPJWTd KUPaau, KaMUWJIUKIApu
Oymu0 »sca — YIYaHYBYM KATTAJUKHUHT  DJIEKTPOJJIAPHUHT  TE€OMETPHK
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KypcaTKuujgapyu Ba ylap opacuaard Macodara, OCTOHHUHT FOBaKIWTH Ba
HAMJIMTUTA OOFIMKJIUTH XUCOOJIaHAaIH.

beToH MycTaxkamJIMTMHU €MHpMaciaH Ha30paT KWIWIIHUHT  WMKOHUSATHHHU
OepyBuUM HCTEKOO/UIM yciayOnapAaaH sHa OHPH aKyCTHUK OSMHCCHUS YCIIyOu
XucoOnaHau. YHUHI MOXHUATH OCTOHHMHI KOTHUIIWAA, YHTa Kyd EKH OOIlKa
TabCUpJAP KYypCaTWITaHJa HYKUM CTPYKTYPACHHHUHI JIOKaJd KalTa KypWIHILIA
HAaTWKACHJIA F03ara KEJyBUYM AKYCTUK TYJIKMHIAPHHU PErucTpanus KWIAIIIAH
nbopar OynuO KeMMHYYIMK ymlOy TYJIKUHIIAp TETUIUIMYa KalTa WIUIaHaaAu Ba
WHTEpIpeTanns KunuHaau [4, 5].

Ymby yciayOHMHI KaMYMJIMKIApU KaTOpura AakKyCTUK O3MHUCCHSl CHUTHAJUIapu
KypcaTkuuiapura OeToHga coaup OYiIyBUM (QU3MK-KUMEBHUM Kapa€HJIApHUHT,
xamjia OETOHHUHT TYpHU Ba TAPKUOUHUHT TahCUPH €Tapnyda YpraHuIMaraHjIuruHu
KUPUTHUII MYMKHH.

byHnan Tamkapu O€TOH MyCTaxKaMJIMTMHU Ha3opaT KWIMIIMHK —amajra
OUILVPUIIHUHT paguon3oTorun yciayounu [7] Ba CBY- ycnyOnu [8] kyiutam xam
cuHa0 kypwiradH. JIeKWH yJapHHMHI MypakKaOJMIrM Ba eTapiudya aHUKMAaCIUTd
Tyhailian Kypuinuil aMaIu€Tu/1a KeHI KyJUIaHUJIMaraH.

FOxopua kenTupuirad SXauT KyiiMa 0€TOH MyCTaxKaMJITHHU Ha30paT KUJIUIITHUHT
MapxXyjl OYJaraH yCIyOJAapUHUHT  TaxXJWJIA JYHT MYXUM OVIraH Me30HJIapHU
aXpaTu0d OJUII Ba acOCHM yCIyOnapHH Kym ME30HJIM Yy3apo TaKKoCJaIl
UMKOHUSTIAPUHU OCpain. Vrkasunran OyHIail TakKocamaa 6axosam Me30HIapu
cudatuga Kyvugarwiap Taniad onuHau: Ki — yCIyOHMHT XaKKOHMIJIMIUA Ba
MexEpuil  XyxXoKarinap OuiaH TabMHMHJIAHTAHIWIK; Kp — TE3KOpJIMIM Ba
aBTOMATJIAIITUPUIIHUHT UMKOHMATH Oopiuru; Kz — Typam KOHCTpyKuMsuiap
(WaknM, apMarypallaHdIlM, MabCyJHUITIWTH Oyiinua ) ydyH KYJUIAIIHUHT
UMKOHUSTH O0pyuru; K4 — CHHOBIAP YTKA3HUIIIHUHT KUIMMAaTH, CEPMEXHATIIUTH Ba
xaB¢cuznury; Ks — KOHCTpYKIMATa HOXKYS TAbCUPH Ba XOCUJI OYTyBUM HYKCOHJIPHU
Oaprapad KUIUII 3apYyPIIHTH.

Mezonnap 6Gamnapna udonananu6 0 man 1,0 raga (¥3apo dapxnanumu 0,1
OupauKKa ) OYIuImM MyMKUH. OHT tokopu Oamn 1,0 6ymub cudar mezonnapura
TYIUK $kaBoO OepumumHU Kypcataau. Taxiwin Yypruumak TYpu yciayOuma
Oaxapunau. SXAUT KyliMa OETOH MYyCTaXKaMJIMTMHHA Ha30paT KWJIAIIHUHT
paroHan ycIyOuHH TaHiaml Oyiinda YTKa3uirad TaxJinil HaThxanapu 1.2-xaasani
Ba 1.3-pacmaa kentupwiarad. [lyHu aiiTu0 yTHI JO3UMKH, MyCTaXKaMJIMKHU 3pTa
Myanatiaapaa (onaayOKaHW €UUIIIaH OJITWH) HAa30paT KWW yuyH dakar 1.3 B —
pacMa KenTUpWIrad yciayOnapHu KyJuiail MyMKHH.
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1.1-xanaBai.

Axmut KyiiMa OETOH MyCTaXKaMJIMTMHH Ha30paT KWJIMII yCIyOJIapuHU OaxoJarl
ME30HJIAPUHUHT MUKAOpJIapy

Yeny6 | YeinyOHMHT HOMH baxonam me3onnapu
Neo K: K; K3 K4 Ks
1 Konctpykius éunpa | 0.9 0,2 1,0 0,4 1,0

caKjaHyBYM OETOH HaMyHa-
KyOJIapHU CHHAII yCcITyOou

2 Konanpma komumtap | 1,0 0,2 0,8 0,3 0,6
épaamuia KOHCTPYKUMSIAH
aXpatubd ONMHYBUM OETOH

HaMyHa-KyOJlapHd  CHHAII
yciyou
3 KoncTpykuusiian kupku6 | 0,9 0,2 0,8 0,3 0,6

ONMMHYBUM OETOH HaMyHa-
KyOJIapHU CHUHAII yCcITyOou

4 CuHaupuII onnan | 0,8 0,3 1,0 0,6 0,9
KOHCTPYKIUSIIaH y3ub

OJINHYBYH YCITy0
5 KoncTpykuusigan y3ub | 0,7 0,3 1,0 0,4 1,0
OJIMHYBYH yCIy0

6 KoncTpykuuss ~ KuppacuHu 0.8 0.3 0.4 0.7 08
CUHAMPUII yCITyOu

7 YABTPaTOBYIIUTH UMITYJIHCIIA 08 1,0 1,0 0,9 1,0
yciy0

8 . 0,7 0,5 1,0 0,9 1,0
DNacTUK  KaWTUO  KeJHIll
yciyou

9 [Tnactuxk  nedopmanmsimap | 0,7 0,3 1,0 0,9 1,0
yciayou

10 0,7 0,5 1,0 0,9 1,0

3ap0sii UMITYJIbC YCITyOu
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11 Xapopar-Bakrra oux omm | 0:/ 1,0 1,0 1,0 1,0

Oylinya Ha30paT  KWJIAILI
yciayou

12 Dnexktp  YyTkasysuanaukau | 0,4 1,0 0,8 0,4 1,0
HAa30paT KWIKLI yCIyOou

13 0,3 1,0 1,0 0,3 1,0

Pannoaktus yciny0

14 0,5 0,5 0,9 0,4 0,9

YV otuu ycny6u

beton kopumimacu Ba OETOHHUHT acOCUN KYPCATKUWIAPUHU TEXHOJOTHUK HAa30paT
KWIKII  YCIyOJapUHUHT  YTKa3WwiIraH  TaxJiid  acocuaa  1.2-xanBai
HIAKJUTAHTUPWIIM. YOy >KajaBaija KEJITUPWITaH MabIyMOTJIAapJaH KYpUHHUO
TYpUOJAMKHU, SHT YHUBEpPCAI yCiIyOnap KaTopura OETOH KOPUIIMACH Ba OCTOHHUHT
KYpCaTKUWIApUHU HazopaT KWIMIIHUHT KyHujgard yciayonapu Kupaiu:
yJIBTPATOBYIILIU, JIEKTPOMArHUTIIN, 3JIEKTPOMEXaHUK. BUPOK yJIapHUHT XamMMacu
XaM Y3WHUHT MabliyM KaMyWJIMKIapura sra 0ynuoO, ¢dukpumuizda, Oapua Tanad
KWIMHYBYH TapaMeTpliapHu aHUKIAll YuyH (dakaT OuTTa (hU3MKaBH TaMOWUTa
acocCJIaHTaH YCyJOHU aXpaTHO OJUII aMalijla UMKOHCH3 XUCOOJIaHAIH.
1.2-xanBail.

Nunamuuuear  Gu3ukaBuid TamMovwinra OOFJIMK paBUIIAAa  HA30paT KHJIMII
BOCUTAJIAPUHUHT TEXHOJIOTUK UMKOHUSTIApH

Hazopar xwmm | Hazopar ki KkypcaTtkuuu

BOCHUTAJIAPU beron beron Korran | KoTtu6 beToHHUHT

WIUTAIIUHUHT KOpHUIIIMAc | KopuiiMac | OeTOHHU | OOPYBYM | KOHCTPYKII

bu3uKaBHii WHUHT 151 HT OCTOHHUH | USJATH

TaMOWHJIJIAPU XapakaTya | 3W4IaHraH | HAMJIMTU | T MyCTaxKaMm
HJIUTH JIUTH XapopaTu | JUTU

Jlapakacu

Mexanuk + + + +

(macrakm)

DJIeKTpra ou/, + + + + +

AIEKTPOMEXAHUK

Yaerparopynum |+ + +

Panuanusra oun, + + +
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Panmownzororra
OUJI

DIJIEKTPOMarHuT + + + +
TYJIKUHUTHA OW/JI
(CBY)

XyJaoca. Illynnaii KuinO OETOHHMHI MYCTaXKaMJIMTMHUA Ha30paT KHJIMIIHUHT
amaJIiary yCIyOIapiuHu KYT ME30HIIN TaXJIWJ KAJIHUII OYHUK KYPHIUII Mail IOHUHIHT
Tajmabnapura TYJIUK >KaBOO OepyBYM Ba OETOHHUHI KOJMIAAH €UUIl, KPUTHK,
JolinxaBuil Ba OOLIKAa MyCTaXKaMJIMKKa OUJ] KYpCaTKUWIAPUHU camapalii aHUKJIall
UMKOHUSATHHU O€pyBUM Ha30paT KWIMIIHUHT YHUBEpCAJ yCIyOJapUHUHT MaBXKYy/l
HIMACIIUTMHU KypcaTuO Oepau.
AJABUETJIAP

1. AdanacrveB, A.A. nTeHcudukanus padoT NMpU BO3BEACHUU 3AaHUN U
COOpYKEHUN M3 MOHOJUTHOTO *k)eje3o0eroHa [Tekcr] / A.A. AdanackeB — M.:
Crponumsnar, 1990. - 384c.: ni.

2. Bba:xkenos, FO.M. Texnonorus 6etona [ Tekcr]: yueOnuk / FO.M. baxeHos.
- 3-e u3z. nepepad. u goi. - M.: U3n-Bo ACB, 2003. — 500c.: ui.
3. Topaon, A.D. ABTOMaTu3aIusi KOHTPOJIS KauecTBa U3/IeIuil u3 0eToHa U

xkenezoberona [Tekcr] / A.D. Tl'opnon, JIL.U. Hukynun, A.®. TuxonoB. — M.:
Crponunsaar, 1991. —300c.: u.

4. Hepaspyiarmomnuii  KOHTpOJIb MPOYHOCTH O€TOHA B KEIE300€TOHHBIX
KOHCTpYKIusx [Tekct]: 0630p. - Beim. 2. cepus 8. - M., 1986. - 59c¢.: uin.

5. IMoamazoBa, C.A. OOecreuyeHue KadecTBa O€TOHAa MOHOJMTHBIX
koHcTpykiuit [Tekcr] / C.A. Tloama3zoBa // CtpoutenbHbie matepuainsl. - 2004.-
Ne6.-C.8-9.

6. Hyrunun, A K. ®Ousuko-mMexaHUYECKHE METOAbl KOHTPOJsS OETOHAa B
koHcTpykiusix [Tekct] / A.K. Ilytunun. - JI.: Crpoituzgat, 1971. - 132c¢.: un.

7. CaBunoB, O.A. BuOpaunonnasi TexHUKa YIJIOTHEHHS U (HOpMOBaHUS
oetonnsix cMeceit [Tekct] / O.A. Capunos, E.B. Jlapunosuu. — JL: Ctpoiiuzaar,
1986.-280c.: ui.

8. Caraiinak, A.W. Vcnonas30BaHuE METOJIa aKyCTUYECKOW AMUCCHUM JIst

KOHTpoJist mpouHocTr OetoHa [Tekcer] / AWM. Caraiinak // beton u xkene300eToH. -
2000. - Ne4. - C.24-25.
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MOBBINIEHUE Y®®EKTUBHOCTH NPEJANPUATHUM C
I'OCYJAPCTBEHHBIM YYACTHUEM N YACTHOI'O CEKTOPA

Hypasamues P.T.
3aBeAyroIIMii OTACNIOM K.3.H., C.H.C. LlenTpa uccrnenoBanuit npodiem
NPUBATU3ALHUH U YIIPABJICHUS TOCYJapPCTBEHHBIMU aKTUBAMH MPH ATEHTCTBE I10
YIPABJICHUIO TOCYAapCTBEHHBIMU akTHBaMu PecryOnuku Y36ekucrtan, r.TamkeHT

AnHoOTanus. B g1anHO# cTatbe 0003HAYEHBI POJIb U 3HAUEHUE TOCYJaPCTBEHHBIX U
YaCTHBIX MNPEANPUATUN B PA3BUTUM IKOHOMHUKH CTPAaHbI, MPOaHAIU3HPOBAHBI
3(p(EeKTUBHOCTH pabOThl TOCYAAPCTBEHHBIX MPEANPHUATHI. a TaKXKe CJEJIaHbl
BBIBOJIbI U IPEIJIOKEHHUSA I10 BOIPOCAM PA3BUTUA TI'OCYAAPCTBEHHO-YACTHOIO
[IapTHEPCTBA.

Kurouesnlie ciaoBa: CMelaHHas S5KOHOMUKA, YAaCTHBIM CEKTOpP, TOCYNapCTBEHHbIE
NPEANPUATHS, YHATAPHBIE IPEANPUATHSA, PPIHOYHAS YKOHOMUKA.

['ocynapcTBeHHBIE NPEANPUSITUS. BCET/Ia BBIMOJHIA BaxHeWne (QyHKIUH B
HSKOHOMHKE, I03TOMY BOIIPOC €ro B3aUMOAECHCTBHS C YACTHBIM CEKTOPOM SBJISIETCS
OJIHAM W3 LEHTPaAIbHBIX B 00mIecTBe. VX posib B peryaupoBaHuu OOIIECTBEHHOTO
MIPOU3BOJICTBA BO3PACTAET U JIJISl ’TOTO UMEIOTCA OObEKTUBHBIE YCIIOBHUS, & UMEHHO
MOCTOSIHHO YCJIOKHSIOIIAsICSl CUCTEMA W XapaKTep BHEIIHMX WM BHYTPEHHHUX
AKOHOMMYECKHUX CBSI3€, BO3PACTAIOT MACIITA0bl SKOHOMHUYECKOMN JAESATETLHOCTH.
[TockonbKy pBIHOYHASI SKOHOMHKA, KaK M JIIOOOW JIpyroil 3KOHOMHYECKHUI
MEXaHMU3M, SIBJISIETCS HECOBEPIICHHOW CHCTEMOM, IIUPOKOE PacCHpOCTpaHCHUE
MOJTy4YurJia CMEIIaHHasl S)KOHOMHUKA, BKIIFOYAIOIIAst B ¢€0s JIyUIIe CTOPOHBI IPYTUX
cucteM. CMelIaHHasi 5SKOHOMUKA, OCHOBaHHAs Ha 3aKOHAX PHIHOYHOW CHCTEMBI U
BKJIIOYAIOIIAs MaKpO3KOHOMHUYECKOE peryJMpoBaHuE, MpeInoaaraet
BMENIATEJIBCTBO TOCYJIapCTBA Ui BBIMOJHEHHUS OMNPEACNICHHBIX 3aJad [0
KOMIICHCAIIUU MPOBAJIOB PhIHKA.

Coueranue pa3aM4HbIX (POPM COOCTBEHHOCTH SIBJISIETCS HEOOXOJMMBIM YCIOBUEM
NOBBIIIEHUS Y(PGHEKTUBHOCTH SKOHOMHUYECKOUW cHUCTeMBI. [IpucyTcTBHE Ha 3TOM
pBIHKE TpeAnpusTUil ¢ pa3HeIMH GopMaMU COOCTBEHHOCTH aKTHUBU3UPYET
3I0POBYI0 KOHKYPEHIIMIO U, KaK CIEJCTBUE, CIIOCOOCTBYET TMOBBIIICHUIO
apexTruBHOCTH TpeanpusaTui. s 3Toro HeoOXOaUMO HAWTH ONTHMAJIBHOE
COOTHOIIIEHHE YAaCTHOTO W TOCYJapCTBEHHOrO0 CEKTOPOB JJIsl KaXKJIOTO YCIJIOBHSI.
[IpaBUTENBCTBO MPUXOJIUT HA MOMOIIb TOT/IA, KOTJIAa YaCTHBIA CEKTOp HE MOXKET
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nocie0BaTeabHO U 3((HEKTUBHO BHITIOIHATH CBOIO 33ady, a TaKkxke B chepax, rae

OH HE MOXET IIPEOJIOJIETh CJIOKHOCTH KPHU3HCOB, HO €CTb W 00JacTu, rie
MIPaBUTEIHCTBO HE MOXET OBITh A(P(HEKTUBHBIM MPEANPUHUMATEIEM, H B 3TOM
OTHOIIICHUU YaCTHBIN OU3HEC JIOJKEH COXPaHATh KOHTPOJb [1].

B crpareruun «Y36exkuctan — 2030» ot 11.09.2023 roxa npunst yka3 [Ipesunenra
PecniyOnuku Y30ekuCTaH: YBEJIWYUTH JOJI0 HEroCyJapCTBEHHOTO CEKTOpa B
SKOHOMHKE A0 85% W COKpaTUTh YHWCICHHOCTh HAa 2,3 THIC. NPEANPHUATUN C
roCyIapCTBEHHOM AoJie B 6 pas [2].

Taoauua 1.
KoumnuecTBo rocygapcrBeHHbIX npeanpusaituii B Pecnydiauke Y30ekucran

Ne | Iloka3arenan 2019 2020 2021 2022 2023
1. OOmee kommuecTBO | 2965 2792 2781 2340 2137
MPEANPUATUN v
rocy1apCTBEHHBIM

Y4aCTHUCM, B TOM
YUCJIC:

1.1 | AKoHepHbIe 257 251 253 224 255
oOmiecTBa "
NpEaIPUATHS c
rocy1apCTBEHHOM
JoJen

1.2 | OGmecTtBa c|990 1000 1121 1219 1416
OTpaHWYEHHOU
OTBETCTBEHHOCTBIO H
NpEANPUSATHUS c
rocyaapCTBEHHOM
JoJen

1.3 | I'ocynapcTBeHHbIE 1718 1541 1407 897 466
YHUTapHbIE

PEANPUATHS

HcTouyHMK: COCTABJICHO aBTOPAMH HAa OCHOBe HH(pOpPMaUMU ATEHTCTBA I10
YIIPABJIEHHUIO IOCYAAPCTBEHHBIMH aKTUBaAMU Pecny0iukm Y30ekucraH.
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W3 panHOM Tabmuiel Mbl BuauMm, yto B 2019 romy ofmiee KOIM4eCTBO
rOCYJIapCTBEHHBIX NpeANpUsITHI cocTaBiisuio 2965, a k koHiy 2023 roga ux 4ucio
coctaBuiio 2137. K 2030 roay ux 4uciio AOIKHO COKpaTUThCS B 6 pas mo 356.
[IpenMyIecTBO TOCYJApPCTBEHHBIX MPEANPUATHII B TOM, YTO OHM HE BCEraa
NPUOBUIBHBI, HO B TO K€ BPEMS BBITIOJIHSIIOT COIIMAIIBHO BaKHBIE U CTPATETUYECKUE
dbynkuuu. B To BpeMsi Kak OCHOBHOM 1LI€JTBI0 YaCTHOT'O CEKTOPA SIBIISIETCS MOJIyYeHHUE
npuObLIH, ObICTpas ajfanTanus K 11000 cpejie U aKTUBHOE BHEIPEHHUE HHHOBAIIUH,
TOCYJIapCTBEHHBIN CEKTOpP CYIIECTBYET JJisi OOECIEUECHHS U  YIy4IIeHUs
HKOHOMHUYECKHUX MOKa3aTeaeil 1 0JaroCoOCTOSIHUS HACEIECHHUS.

[TomuMo pemienus npoodsieMsl OanaHca MEXIYy CEKTOpaMU SKOHOMUKH, HEOOXO0IMMO
pemuTh npobieMy >(QQPeKkTUBHON padOThl KaKaou oTpaciu. B cBsa3u ¢ stum
yTBEpkKACHHE 0 HEI(PPEKTUBHOCTU TOCYNaPCTBEHHOIO CEKTOpa HE 0OOOCHOBAHO, a
BONPOC 3(PPEKTUBHOCTH KAXKIOTO CEKTOpa SABISAETCS CHOPHBIM, IO3TOMY
HEJ0CTAaTOYHO OYJET U3MEHUTh COOTHOILIEHUE MEXy CEKTOPAaMHU SKOHOMHUKH.

B yClOBHSIX ppIHOYHON S3KOHOMMKH J10JI51 TOCYIaPCTBEHHOTO CEKTOPA JOJIKHA OBbITh
JIOCTaTOYHO HU3KOM M COOTBETCTBOBATH YKOHOMHUYECKOW peanbHOCTH. [Ipu sTom
rOCYJIapCTBEHHBIN CEKTOp MOJKEH 001aAaTh BBICOKOM 3(PEKTUBHOCTHIO, YTOOBI B
MOJIHOM MEpE peain30BaTh 3aJ]a4u HAlIMOHAJIBHOTO YPOBHSI, a TAaKKE€ OPraHU30BaTh
HKOHOMHUYECKYIO 0€30MaCHOCTh U IKOHOMUYECKHI pOCT.

B mmpokoM cmbIciie TOCYyIapCTBEHHBIN CEKTOP 3KOHOMHMKH — 3TO COBOKYIHOCTB
pPECYpPCOB, HAXOISAIIUXCS HENOCPEACTBEHHO B pPACHOPSDKEHHH TIOCYJapCTBa,
COBOKYMHOCTb 3KOHOMUYECKHX 0OBEKTOB, OJHOCTBIO WJIM YACTUYHO HAXOSAIINXCS
B COOCTBEHHOCTH LIEHTPAJIbHBIX WJIM MECTHBIX OPTaHOB BJIACTH.

B V30ekucrane cymecTByeT psAll NPEANpUSATUN, AESITEIbHOCTh KOTOPBIX HOCUT
CTpAaTETMYECKU XapaKTep M BIUSAET Ha 00Ilee OJIarocOoCTOSTHUE TOCyJIapCTBa.
Takue npeAnpusTUS HAXOAATCA MOJ] KOHTPOJIEM TOCyAapCcTBa

[TpoGnema 3¢ (PEeKTUBHOCTH TOCYAAPCTBEHHBIX MPEANPUATAN 3aKITIOYAETCS B TOM,
YTO, C OJHON CTOPOHBI, TOCYJapCTBO KakK COBIajenel] Ou3Heca CTPEeMHUTCS
YBEJIUYHUTh NPHUObUIL UM PEHTA0EIbHOCTh, HO C JPYrod CTOPOHBI, TOCYAApPCTBO
BBICTYMAET rapaHTOM COI[MAIbHOE W AKOHOMHUYeckoe Onaromnonyuue. Hampumep,
4YTOOBl YBEJIUYHUTH MPUOBLUIb, HEOOXOJIMMO OJHOBPEMEHHO IMOBBINIATH LIEHBI U
YACPKUBATh MX TaK, YTOObl OHM HE MPHUBOJMUIM K HETaTUBHBIM COLMAIBHO-
HSKOHOMHUYECKUM ITPOLIECCAM.

['ocynmapcTBO CBOEH MOMUTUKON NPEANPUHUMATEIIBCTBA CTUMYJIMPYET SKOHOMUKY,
CO3/1aeT HEOOXOAUMBIE YCIIOBHUS IIJIsl €€ MPOIBETAaHHUS WM KECTKO PEryIupyeT
JeATEIbHOCTh X03IMCTBYIOIIMX CyOBEKTOB U CTPEMUTCS MOJIYYUTh MAKCUMAIIbHYIO
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BbII'OAYy OT UX ACATCIBHOCTH. 910 B ICPBYIO OUCPCAb 3aBUCUT OT AKOHOMHUYECKOM

CUTYyallu U CTPATETUYECKUX 1IeJIeH, KOTOPBIE IPECIEAYIOT TOCYAapCTBO.
CIHHUCOK JIMTEPATYPbI

1. Tynaesa, 3. A. IIpo6iieMbl B3aUMOCBS3U FOCYJaPCTBEHHOTO M YACTHOTO CEKTOPOB
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THE FRAMEWORK OF INTERNATIONAL ASSESSMENT SYSTEMS
(PISA, TIMSS).
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Abstract. This article is devoted to the development of students' functional literacy
within the framework of international assessment systems (PISA and TIMSS).
Functional literacy refers to the development of skills such as problem solving,
analysis, and reasoning in accordance with the requirements of modern society. In
this article, analytical and statistical methods were used to study the content of PISA
and TIMSS assessment systems and their impact on the literacy level of students.
Keywords. PISA, TIMSS, functional literacy, international assessment, education
system, competence, student achievement.

INTRODUCTION.

International assessment programs, in particular, PISA (Programme for International
Student Assessment) and TIMSS (Trends in International Mathematics and Science
Study), are considered as an effective tool for assessing the educational level and
competencies of students. These systems measure students' not only their academic
knowledge, but also their ability to solve real-life situations. Development of
functional literacy, that is, teaching students to apply concrete, mathematical and
scientific knowledge in practice, is one of the important tasks of today's education
system.

Literature analysis. Functional literacy and international assessment systems have
been researched by many Uzbek, CIS countries and foreign scientists. Uzbek
scientists M. Karimov and A. Usmanov conduct research on the role of international
standards in improving students' literacy and emphasize that programs such as PISA
and TIMSS are important in introducing international best practices to improve the
quality of education. Russian scientists T. Melikhova and Y. Ivanov from the CIS,
based on the results of PISA and TIMSS, conducted research on improving
functional literacy in mathematics and science in Russia. They suggest adapting the
approaches of assessment systems to the local educational system. Foreign scientists
D. Johnson and A. Fraser, conducting research on the comparative analysis of
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international assessment systems, note that PISA and TIMSS are considered the
main indicators for measuring not only the level of knowledge of students, but also
their critical and analytical thinking skills.
Methodology. This article focuses on the analysis of PISA and TIMSS assessment
systems and their impact on improving students' functional literacy. The following
steps were used in the methodology:
The content and indicators of international evaluation systems were studied through
literature analysis.
PISA and TIMSS results and their relationship with students' functional literacy
were checked using statistical analysis.

Results were presented through tables and diagrams.
Discussion and analysis. The tasks and methods of international assessment systems
aimed at developing students' functional literacy are listed below.
The PISA system is conducted every three years among 15-year-old students and is
aimed at assessing their level of literacy (mathematics, natural sciences, reading
literacy). Within the framework of this program, the ability of students to apply
knowledge acquisition skills in real-life conditions, for example, critical analysis,
and the ability to express opinions based on evidence, is evaluated.
The TIMSS assessment system is administered to primary and secondary school
students (4th and 8th grade) and measures their level of knowledge in mathematics
and science. The main purpose of TIMSS is to assess how well students have
mastered foundational knowledge, that is, knowledge acquired during elementary
and secondary school.
Analyzes and results. Through tables and diagrams, we show the results of PISA
and TIMSS, as well as the status of Uzbek students in international rankings.

Analysis of PISA and TIMSS Results

System | Assessment Average score by | Ball of Uzbek | The world is
area country (2018) students average

PISA | Mathematics | 460 380 489

PISA | Reading 450 360 487

TIMSS | Mathematics | 520 470 500

TIMSS | Natural 540 485 520
sciences

It can be seen from the above table that Uzbekistan is below the average results in
PISA and TIMSS ratings. This highlights the need for increased capacity to ensure
that students are strong in terms of application of knowledge and functional literacy.
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PISA and TIMSS Results Comparison for Uzbekistan and World Averages
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This chart compares PISA and TIMSS results with Uzbekistan and world averages.
It can be seen in the diagram that Uzbek students recorded lower PISA results than
the world average. In TIMSS results, Uzbek students have closer to the average
results in mathematics and science, but are still slightly lower compared to the world
average.

This diagram shows the need to prepare for international assessment programs in
improving the functional literacy of students and helps to determine the directions
of development in the education system. With the help of this diagram, it is possible
to determine the differences in the results of students and the level of functional
literacy across countries. .

Conclusions and recommendations. The results of PISA and TIMSS clearly show
the level of development of students' literacy and serve the development of the
educational system. In order for Uzbekistan to show high results in international
assessment programs, the following recommendations are given:

1.Improving the quality of education: in order to show high results in international
assessment systems such as PISA and TIMSS, it is necessary to align educational
programs with international standards.

2. Development of practical knowledge: Paying more attention to activities that
develop practical and critical thinking in order to improve students' functional
literacy.

3. Training of teachers: organization of training for teachers on international
educational methodologies and assessment methods.
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4. Introduction of the national evaluation system: creating the necessary conditions
for raising the position in international ratings by creating a national evaluation
system in Uzbekistan.
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Abstract: This study examines the changes in the elasticity properties of cotton fibers
during the technological processes of spinning yarn and weaving fabric. It analyzes
how mechanical stresses, such as drafting, twisting, tension, and friction, alter fiber
elasticity and affect the quality of the final textile product. Spinning processes lead
to reductions in fiber elasticity due to molecular realignment and compression
forces, while weaving introduces additional deformation through tension and
friction. The cumulative effects result in up to a 30% reduction in fiber elasticity.
Strategies for optimizing process parameters, such as controlling twist levels,
drafting ratios, and weaving tensions, are explored to preserve fiber elasticity. This
research emphasizes the importance of process optimization in enhancing fabric
performance and ensuring the sustainability of cotton textiles.

Keywords: Cotton fiber, elasticity, yarn spinning, fabric weaving, textile processes,
fiber deformation, mechanical stresses, process optimization.

Cotton, a natural and versatile fiber, has been a cornerstone of the textile industry
for centuries. One of its critical properties is elasticity, which significantly influences
yarn and fabric quality [1-2]. Elasticity determines how fibers stretch and recover
under mechanical forces, affecting the performance and comfort of the final fabric.
However, the technological processes of spinning yarn and weaving fabric introduce
mechanical stresses that alter the fibers’ elastic properties. This essay explores how
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these processes influence cotton fiber elasticity, highlighting their cumulative effects
and implications for textile manufacturing [3-4].

The Role of Elasticity in Cotton Fiber

Elasticity in cotton fibers plays a pivotal role in ensuring that yarns and fabrics can
withstand mechanical stresses during manufacturing and end use. Fibers with higher
elasticity can recover from deformation, contributing to better fabric resilience,
comfort, and longevity. However, cotton fibers are not inherently as elastic as
synthetic counterparts like polyester, making it crucial to preserve their elasticity
during processing. The spinning and weaving stages are critical, as they subject
fibers to forces that can degrade their mechanical properties [5].

Elasticity Changes During Spinning

Spinning transforms raw cotton into yarn through drafting, twisting, and winding
processes. Each step applies tension, shear, and compression forces that impact fiber
elasticity. The drafting process, which elongates the fibers to form a continuous
strand, reduces molecular cohesion within the fibers. As fibers are stretched and
aligned, some of their natural elasticity is lost due to the rearrangement of cellulose
chains [6].

Twisting, another essential stage, imparts strength and coherence to the yarn.
However, it also introduces lateral compressive forces that can reduce elasticity. The
degree of twist plays a significant role; lower twist levels retain more elasticity but
may compromise yarn strength, while higher twists create stronger but less elastic
yarns. Adjusting parameters such as drafting ratios and spinning speeds can mitigate
these effects to some extent [7].

Impact of Weaving on Elasticity

Once yarns are spun, they are woven into fabric through interlacing warp and weft
threads. This process exposes yarns to additional mechanical stresses, including
tension, friction, and shear. Weaving machines, especially high-speed looms, exert
considerable tension on the warp threads to maintain fabric structure. This tension
stretches the yarns beyond their elastic limit, causing permanent deformation and
further reducing elasticity [8].

Friction between yarns during the interlacing process also degrades elasticity by
abrading the fibers. The type of weave structure can influence the extent of elasticity
loss; for instance, plain weaves tend to retain more elasticity compared to twill or
satin weaves, which involve more complex interlacings and higher thread mobility.
Cumulative Effects on Fiber Elasticity
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When combined, the spinning and weaving processes result in a significant
reduction in fiber elasticity. Studies indicate that cotton fibers can lose up to 25—
30% of their initial elasticity by the time they are converted into fabric. This loss is
attributed to the cumulative effects of drafting, twisting, tensioning, and friction.
Longer staple fibers are less affected due to their better load distribution properties,
while shorter fibers experience more pronounced degradation [9].
Optimizing Processes to Preserve Elasticity
To minimize elasticity loss, textile engineers have developed various strategies. In
spinning, optimizing twist levels and drafting ratios can help preserve fiber cohesion
and elasticity. Advanced spinning techniques, such as compact spinning, reduce air
gaps between fibers, enhancing elasticity retention. During weaving, lowering loom
tension and using specialized lubricants to reduce friction can mitigate the adverse
effects of mechanical stresses [10].
Innovations in material science, such as blending cotton with more elastic fibers like
elastane, also offer solutions. These blends combine the comfort and breathability
of cotton with the enhanced elasticity of synthetic fibers, creating fabrics that
perform well in demanding applications.

Conclusion
The technological processes of spinning and weaving introduce significant changes
to the elasticity properties of cotton fibers. While these changes are inevitable due
to the mechanical stresses involved, careful optimization of process parameters can
mitigate their impact. Preserving fiber elasticity is essential for producing high-
quality yarns and fabrics that meet performance standards. As the textile industry
evolves, continued research and innovation in fiber processing techniques will play
a crucial role in enhancing the mechanical properties of cotton fabrics, ensuring their
competitiveness and sustainability in the global market.
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Abstract: The article presents the results of a theoretical study on determining the
tension force of the pressure spring applied to the bobbin in loosening the knot
between the rows of cotton. In this case, it was determined using analytical
expressions that the tension force of the pressure spring of the parallelogram
mechanism with the roller should be in the range of 353-358 N in order for it to sink
to the specified depth.

Key words: roller, loosening of roller, depth of immersion of roller into the soil,
parallelogram mechanism, large diameter of roller, pressure spring, weight force,
tension force.

It is known from the conducted studies that the degree of softening of the slag is
explained by the increase in the impact of working bodies on the slag as the speed
of movement increases. At the same time, the increase in aggregate movement speed
causes an increase in the traction resistance of the working bodies. At the same
vertical load and movement speed, the working bodies sink into the soil to a greater
depth [1, 2, 3, 4]. Taking these into account, in our example, it is important to provide
a uniform vertical load to the roller in order to ensure that it is continuously softened
to the desired level.

In the process of work, the following forces affect the coil ( Fig. 1).

- weight force mg (where m is the mass of the working section of the cotton
cultivator with the parallelogram mechanism and gryadili, kg; g is the acceleration
of free fall, m/s ?);
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- Q nis the tension force of the pressure spring of the parallelogram mechanism,
N ;

- N x, N ;e the longitudinal and vertical components of the reaction force N |,
exerted by the soil on the coil, respectively , N. These forces are placed at the center
of rotation of the coil.

- P is the pulling force exerted on the roller by the parallelogram mechanism,
N. This force is directed parallel to the parallelogram mechanism's longitudinal
pulls.

It is known from the literature [5, 6] that when the working bodies are connected to
the machine frame by means of a parallelogram mechanism, all the forces acting on
them can be considered as being placed on the moving hinges | and L of the
parallelogram mechanism, and the mathematical pendulum depicted in Fig. 1, b can
be accepted as a calculation scheme.

%}k@\'{”ﬁ lm

2
(I
\_t/

N
N:

>

77

a) general scheme  b) accounting scheme
Figure 1. Scheme of forces acting on the coil

We determine the tension force of the pressure spring of the parallelogram
mechanism installed on the roller using the calculation scheme in Fig. 1, b. For this,
we create the balance equation of the forces acting on the coil

Pcosa—N, =0; (1)
mg +Q, —Psina—N, =0; (2)
(mg +Q, —N,)lcosa—N, sina =0, (3)
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in this@ — the angle of deviation of the parallelogram mechanism's longitudinal
pulls from the horizon, °;

| — the length of the parallelogram mechanism's longitudinal pulls, m .
the expression (3) with respect to Q ,,

Q, =N, +N,tga—mg.(4)
N, = uN,(where x— rolling resistance coefficient of the coil) [7, 8, 9, 10]
expression (4) takes the following form.

Qn = Nz (1+ :Utga) —mg. (5)
N, = Q considering that

2
Q=3 %L+ KV, (R =R,)b,B(L+ ptger) —mg. (6)

, K., R, V,, R,b,and B values given above u into this expression Jyand =0.2,

a =10 °and m = 62 kg, we determine that the tension force of the pressure spring
of the parallelogram mechanism installed with the roller at the speed of movement
of 1.7 - 2.2 m/s should be in the range of 353 - 358 N for it to sink to the specified
depth.
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CTATUYECKHU HEOITPEAEJINMBIE 3ATAYN HA PACTAKEHUE U
CXKATHUE

booboes X.X
Anmansikckuii punuan TT'TY um. U. Kapumona nekan dakynbTeTa
«JHepreTuka 1 MallMHOCTPOECHUS» AOLIEHT
Mamupos II.1I.

Anmvaneikckuit punuan TT'TY um. U.Kapumosa kadenpa
«Texnonorust MammHOCTpOCHU» 3aB.Kad. «Tex.mar.» 1o1eHT
Xacanos b.b.
cT. mpen. kadgeapsl «Tex.manr» Anmansikckoro ¢punuana TI'TY um. W.
Kapumosa
Axpamosa 3.P.
3aMm IUPEKTOp MO JenaM MOJoaEXH, nHxxeHep neaaror. [IpodeccnonanbHoe
yuuuiie No2 3aHruaTuHCKOTo paiioHa.

CTepkeHb CTYNEHYaTO-IIEPEMEHHOI0 CEUYEHUs, JKECTKO 3aKPEIUICHHBIA ¢ JBYX
CTOPOH, HAXOJUTCS MOJ AEHCTBUEM COCPENOTOYEHHBIX OCEBBIX HATPY30K (puc.l.).
TpebyeTcs MOCTPOUTH SIIOPHI NPOJOIBHBIX CHJI, HOPMAIbHBIX HANPSKEHUH U
OceBBIX MepeMenieHuil. B pacuérax npunats E = 2 - 10° MIla = 2 - 10° kI'/cm?.

2
L
2 A, = 40cm2  CHIPOEKTHpPYEM  TIPHIOKEHHBIE K  CTEPIKHIO
=]
1 .
I Harpy3Ky U OIIOPHBIEC PEAKIUHU Ha €0 OCh:
9 Bp=60xH M F . =0, Ry +Rg—40-60=0
Il
=) R A + RB = 100
= , — P~ A0H g ompeneneHuss ONMOPHBIX PEAKIUN 3TOTO
I R 80cm”  ypapHeHus HenoctarouHo. CTepiKeHb OIUH pa3
9 CTATUYECKU HEONpPENEeINM, U JUIS €ro pacuéra
Ll T
Ra HEO00XO0IMMO COCTaBUTh JIOTIOJTHUTEIILHOE
Prc.1. Cxema crepas ypaBHEHUE, UCXOMs U3 Xapakrepa aedopmariuu
CTEPIKHS.

Ot6pocuM r000€ W3 OMOPHBIX 3aKPEIUICHUM CTEp)KHS, HAlpUMEp BEpXHEe, U
BJIMSTHUE €T0 3aMEHbl HCKOMOM OTOPHOM peaknuert X = Ry (puc.2.).
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O6pa3OBaHHa$I TaKUM 06pa30M CTaTUYCCKHU OIlpeacimmMasd CHCTEMa HA3bIBACTCS

Rg=x OCHOBHOM.
£ _ 2 o
o Az =40eM”  TJocTaBUM ycnoBHe, uTO AehopMalii OCHOBHOM U
Il .l )
o 3aJJaHHOW CHCTEM COBIanaroT. [[nmHA KECTKO
Z
0 — PR =60xH  33aKpEemJIEHHOTO C JBYX CTOPOH CTEP)KHS IIOCIIE
1] )
s JEHCTBHUSL HAarpy30K W3MEHUTHCS He MoxkeT (Al =
= e R 0). CnenoBarenbHO, AJIsi OCHOBHOM CHCTEMBI Ha

— 2 (V)
! |- A= 80a gcHOBaHMM TIPUHIIAINIA HE3aBUCHMOCTH JICHCTBHUS
S S — . CHJT MOYXKHO 3aIHCAaTh:
Ra

Puc.2. OcHOBHaA cHCTeMa Al = Alp + AlX = O

I'ne Alp — nedopmaliysi OCHOBHOM CHCTEMBI MOJ1 ISHCTBUEM 3aIaHHBIX HArpy30K,

Al, — nedopmarusi OCHOBHOM CUCTEMBI MO/ JEHCTBUEM UCKOMOM OMOPHOM peaKIuu
X = RB'
Boraucisem 3nauenus Al, u Aly v packpbiBaeM JIOTIONHUTENBHOE yPABHEHHUE!

6000-50 6000-100 4000-100

Al = — _ _ = 0,01
PT72.106-40 2-106-80 2-106-80 M
AL =100 x100 oo g6
x = 57.106-40 ' 2-106-80 X

Al = Al, + Aly = —0,01 + 1,875 - 107%-x=0
x = Rg = 5333 kI' = 53,3 kH
Cratudeckass HEOINpPEASIMMOCTh 3aJlaud  pacKphiTa. Beluncisem 3Ha4YCHUS
MPOJIOJBHBIX CUJI U HOPMAJIbHBIX HANPSIKEHUN B XapaKTEPHBIX CEUCHUSX CTEPHKHS,
Ha4YMHAas CO CBOOOJHOr0 KOHIIA OCHOBHOM CHUCTEMEL.

1. Ceyenue: x=2M

N = x = Rg = 53,3 kH (pacTsxkeHue)

5333 B K[

T = 133@ = 13,3 MIla

2. Ceyenne: x=154+0

N =53,3kH, o = 13,3 MIla

3. Ceyenne: x=15-0

N = 53,3 - 60 = —6,7 kH (ckaTue)
—670

0=— = —17kT/cm? = —1,7 MIla

0o =
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4. Ceyenne: x=140

N = —-6,7 kH, o= —1,7 Mlla

5. CeyeHune: x=1-0

N =—-6,7 —40 = —46,7 xkH (cxaTue)
—4670

0=—25— = —58 kI'/cM? = —5,8 MIla

6. Ceuenne: x=10

TRB =533 kH

0.5m
>
[*]

I}
N
IS
(2]
=

(8]

o

0.5M
e
1]
3
a

b

a=1m
el
1]
e
=)
hid

R, = 46,7kH

Puc.1.2. Dmroper N, 0 ¥ u

N =-46,7kH, o= -5,8MIla
[To BBIYMCHEHHBIM 3HaYEHUSM CTPOUM AMIOpbl N 1 6. OTMETUM HaJIM4YUE CKAYKOB

Ha 3III0pC N B CCUCHHUAX, I'AC IMPUIIOKCHBI COCPCAOTOYCHHBIC CHUIJIBI. B npeaciax
Y4aCTKOB N 1 0 TOCTOSIHHBI 110 BEJIUYMHE.

Brruucnsiem abcomtoTHbie 1epopMaIiiy y4acTKOB CTEPKHS:

AOcomoTHas neopMmanrs BCero CTepHs A0JKHA ObITh paBHa HyJ0. [IpoBepum
BBITNIOJIHEHHUE ITOTO yCIIOBUSL:

Al=Al; +Al, +Al; =—-292-1073—-4,1-10"*+3,33-1073 =0
BoruncinsieM oceBble MepeMElIeHNs XapaKTEPHbIX CEUEHHUM CTEepXKHS, HauWHas C
HWKHETO 3aKPETIEHHOTO CeYCHMUS:

1. Ceuenne: x = 0 u=uy=20

2. Ceyenne: x =1m u; =uy+ Al =—-2,92-10"3cm
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3. Ceuenne: x=1,5Mm u, =u; +Al, =-292-10"3-4,1-10"* =
—3,33-103cMm
4. Ceuenue: x =2 M u; =u, + Al =A1=0

Dnropa 0CeBBIX NepeMelleHui npeacrasieHa Ha Puc.1.2. OceBble nepeMenieHus
MEHSIOTCS 10 JIMHEWHOMY 3aKkoHy. Bce ceueHus CTEp)KHS NepeMelarTcs B
OTpHUIATEILHOM HAIPaBJICHUH OCH X, T.€. BHU3.
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THE IMPORTANCE OF EEFECTIVE STRATEGIES FOR IMPROVING
LANGUAGE SKILLS

Narimanova Jamola Yuldashbayevna
Jamola.narimanova@mail.ru
English teacher at Uzbekistan State World Languages University,
Tashkent City, Uzbekistan
Malikova Shakhnoza: student of Uzbekistan state world language university

Abstract: Enhancing language skills is crucial for communication, cultural
understanding, and career advancement. This article discusses proven strategies for
language improvement, covering vocabulary building, speaking, listening, reading,
and writing practices, supported with practical examples for each. By following
these strategies, learners can achieve fluency and confidence in their target language.
Keywords: Language improvement, vocabulary building, speaking practice,
listening skills, reading comprehension, writing practice, language strategies.

Learning a new language can be challenging, but also rewarding and fun. Whether
you want to travel, work, or communicate with people from different cultures,
knowing another language can open up new opportunities and perspectives.
However, not all language learning strategies are equally effective. In this article,
we will explore some of the most effective language learning strategies for adults,
based on linguistic research and practical experience.

Good language skills are essential for effective communication with others within
the same linguistic group(s), and beyond. It is crucial to justify why everyone should
develop their language skills.

. Languages are the entry to the world of wisdom.

. Languages serve as a valuable roadmap of cultures.

. Persons with limited language knowledge have limited global scope in
our world of opportunities.

. It improves analytical skills. So, people can synthesize and
evaluate information gleaned from different sources.

. Impressive language skills help in career development abroad.

. Language abilities help in oral and written communications.

. Learning a new language improves our ways of thinking.
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Learning language skills is crucial throughout life. It helps in securing good grades
at academic levels. It is vital for effective professional communication and builds
crucial life skills.
In a world where multilingual abilities are increasingly valuable, mastering a
language offers significant advantages. However, improving language skills is a
gradual process that requires strategic planning and commitment. This article
explores effective strategies for enhancing language proficiency, supported by
examples that can be applied in everyday learning.
If we come to say about building vocabulary, it is very important for learners. A
broad vocabulary is essential for expressing ideas clearly. To expand vocabulary, try
learning five new words daily. For instance, if you're learning English, use each
word in a sentence and create flashcards to reinforce them. Apps like Anki are
helpful for spaced repetition, which helps retain words over time. Additionally,
exploring synonyms and antonyms enhances understanding and allows for nuanced
expression. For example, knowing that “happy,” “joyful,” and “content” convey
similar feelings but with different shades of meaning enhances descriptive skills.
Next one is about practicing speaking.
Speaking practice is essential for gaining fluency. Start with easy phrases and move
to more complex sentences. One effective way is to record yourself describing daily
activities, then listen for improvements. Alternatively, practice with native speakers
on language exchange platforms like Tandem. For example, role-playing scenarios,
like ordering food at a restaurant, can help improve your comfort in real-life
conversations. You can also practice pronunciation with Forvo, a site that offers
audio recordings by native speakers.

The next essential strategy is enhancing listening skills.
Listening to native speakers helps understand pronunciation, intonation, and
colloquial expressions. For instance, you can listen to podcasts or TED Talks on
topics you enjoy, then summarize key points. Watching movies or TV shows with
subtitles also provides exposure to natural dialogue, helping you recognize common
expressions and slang. Listening exercises like transcribing dialogues from podcasts
develop active listening, which is essential for accurate comprehension.

The fourth strategy is reading regularly.
Reading exposes learners to sentence structures and advanced vocabulary.
Beginners might start with children’s books or graded readers, while advanced
learners can tackle novels or academic articles. For example, reading a short news
article each day and highlighting new words is a practical method. Re-reading
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difficult sentences and summarizing main ideas enhance comprehension. Moreover,
reading aloud improves pronunciation and helps with understanding word flow in
sentences.
The fifth one is writing practice.

Writing hones grammar, vocabulary, and sentence structure. Begin by keeping a
journal, noting daily activities or reflections, then expand to writing essays on
diverse topics. Writing platforms like Lang-8 allow learners to receive feedback
from native speakers. For example, writing a 200-word essay on a recent event can
improve descriptive skills, while seeking feedback helps identify grammar mistakes.
Consistent writing practice gradually builds confidence and fluency in expressing
ideas.

The next one is immersion techniques.
Immersing yourself in the language can accelerate learning. Try changing your
device’s language settings or labeling items around your home in the target
language. Another effective technique is to participate in online communities or
watch cooking shows, tutorials, or news in the language you’re learning. These
practices create an environment where you regularly encounter the language in
practical, everyday contexts.

The last one is consistency and patience.
Language learning is a journey, and progress requires patience and steady effort.
Setting realistic goals, such as learning 100 new words a month, can keep you
motivated. Using habit-tracking apps or language platforms like Duolingo to mark
daily progress helps sustain momentum. Celebrate small successes, like holding
your first conversation, to build confidence.

In conclusion, improving language skills demands dedication and a well-
rounded approach. Starting with vocabulary building, learners should focus on
acquiring a strong foundation of words that they can use in various contexts.
Speaking practice, even in simple phrases, helps build fluency, while listening to
native resources like movies or podcasts trains the ear for natural conversation.
Reading daily is beneficial not only for vocabulary but also for understanding
different sentence structures, and writing allows for active engagement with new
grammar and vocabulary.

Consistency is key in language learning. By practicing a little every day and
celebrating small achievements, learners can make steady progress. The use of
technology, such as language apps and platforms, also provides accessible tools for
practicing each skill area. Immersing oneself in the language through online
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communities, changing device language settings, and watching native content helps

keep language exposure high, which is crucial for retention. With these strategies

and a growth mindset, anyone can achieve fluency and enjoy the rewards of

mastering a new language. This approach not only builds language skills but also

fosters cultural appreciation and opens doors to greater opportunities.
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