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ELASTIK NAZARIYASI TEKIS MASALALARINI CHEKLI ELEMENTLAR
USULI YORDAMIDA YECHISH

Javohir Asfandiyorovy, Ja’far Rabbimqulov?
Sharof Rashidov nomidagi
Samargand davlat universiteti magistranti
Telefon: +998(95) 3350909
e-mail: asfandiyorovj@samdu.uz

Annotasiya

Ushbu maqgolada elastik nazariyadagi tekis masalalarni chekli elementlar usuli
yordamida yechish masalasi ko‘rib chiqilgan. Tekis elastik jismlarda kuchlanish va
deformatsiya holatlarini aniglash uchun matematik model tuzilib, ChEU asosida sonli
hisoblashlar amalga oshirilgan. Hisoblashlar natijalari grafik va jadval ko‘rinishida
tahlil gilinib, usulning samaradorligi asoslab berilgan.

Abstract

This article examines the solution of plane problems in the theory of elasticity using
the finite element method (FEM). A mathematical model was developed to determine
the stress and deformation states in plane elastic bodies, and numerical calculations
were carried out based on FEM. The results of the computations were analyzed in
graphical and tabular forms, and the efficiency of the method was substantiated.

Kalit so‘zlar: Elastik nazariya, tekis masalalar, chekli elementlar usuli, kuchlanish,
deformatsiya, matematik modellashtirish, sonli hisoblash.

Key words: Theory of elasticity, plane problems, finite element method, stress,
deformation, mathematical modeling, numerical analysis.

Kirish. Elastik jismlarning tashqi kuchlar ta’sirida ganday kuchlanish va
deformatsiyalarga uchrashi muhandislik va texnika sohalarida asosiy o‘rinni egallaydi.
Aynigsa, tekis elastiklik holatidagi masalalarni o‘rganish turli konstruktiv elementlar -
plastinkalar, panellar, ramkalar va korpus gismlarining mustahkamligini tahlil gilishda
muhim ahamiyatga ega. Bunday masalalarni an’anaviy analitik usullar orqali yechish
fagat soddalashtirilgan geometrik va yuklama sharoitlarida amalga oshiriladi, real
konstruksiyalar uchun esa bu yondashuv samarasiz hisoblanadi. Zamonaviy
muhandislik amaliyotida bunday masalalarni hal etishda chekli elementlar usuli
(ChEU) keng qo‘llanilmogda. Ushbu sonli usul murakkab shaklga ega jismlar va
noan’anaviy yuklama sharoitlarida ham yugqori aniqlikdagi hisob-kitoblarni amalga
oshirish imkonini beradi. ChEU asosida elastik jismlarning matematik modeli tuziladi,
so‘ng u elementar qismlarga bo‘linib, differensial tenglamalar tizimi orqali yechiladi.
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Natijada jismdagi kuchlanish, siljish va deformatsiyalarni aniglash imkoniyati
yaratiladi. Mazkur magolada elastik nazariyadagi tekis masalalarni chekli elementlar
usuli yordamida yechish usullari ko‘rib chiqiladi. Matematik model asosida sonli
hisoblashlar amalga oshirilib, ularning natijalari grafik va jadval ko‘rinishida tahlil
gilinadi. Shuningdek, ChEUning amaliy samaradorligi va qo‘llanilish imkoniyatlari
asoslab beriladi.
Mavzuga oid adabiyotlarning tahlili. Elastik nazariya sohasidagi tekis masalalarni
yechishga oid ko‘plab nazariy va amaliy ishlanmalar mavjud bo‘lib, ularning asosiy
gismi kuchlanish-deformatsiya holatlarini aniglash va konstruksiyalarni optimal
loyihalashga yo‘naltirilgan. Ushbu masalalarni yechishda dastlabki yondashuvlar
klassik elastiklik nazariyasiga asoslangan bo‘lib, ular analitik usullar orqali
soddalashtirilgan geometriyaga ega modellar uchun yechim taklif etadi. Birog bunday
usullar murakkab shaklli va murakkab yuklamali jismlar uchun qo‘llanilishi
cheklangan. So‘nggi yillarda chekli elementlar usuli (ChEU) bu boradagi asosiy sonli
usullardan biri sifatida keng ommalashdi. Timoshenko, Zienkiewicz, Bathe, Reddy
kabi olimlarning ishlari ChEU asoslarini shakllantirgan va uning elastik masalalarga
tadbigini  kengaytirgan. Zienkiewiczning klassik asarlarida elastik nazariya
tenglamalarining elementlarga bo‘lish orqali qanday qilib sonli yechimga olib kelinishi
batafsil bayon etilgan. Shuningdek, Bathe tomonidan ishlab chigilgan algoritmlar va
strukturaviy yondashuvlar hozirgi kundagi ko‘plab injenerlik dasturlarida amaliyotga
joriy qilingan. O‘zbekiston va MDH mamlakatlarida ham bu yo‘nalishda sezilarli ilmiy
izlanishlar olib borilgan. Jumladan, M. M. Musayev, Sh. A. Abdullayev, G. G.
Gibshman kabi mualliflar tomonidan tekis holatdagi elastiklik muammolarining sonli
yechimlariga oid nazariy ishlanmalar tagdim etilgan. Aynigsa, geometrik va fizik
parametrlarning modelga ta’siri, chegaraviy shartlar bilan bog‘liq xususiyatlar tahlili
ChEUning afzalliklarini amalda isbotlab bergan. Shuningdek, MATLAB, ANSYS,
ABAQUS kabi dasturiy vositalarda ChEU asosida elastik masalalarni modellashtirish
bo‘yicha yozilgan amaliy qo‘llanmalar va ilmiy maqolalar, sohaga zamonaviy
yondashuvlarni olib kirishga xizmat gilmogda. Ushbu manbalar yordamida chekli
elementlarning turli tiplari, ularning anigligi, hisoblash bargarorligi va konvergensiyasi
kabi masalalar chuqur o‘rganilgan. Umuman olganda, mavzuga oid mavjud adabiyotlar
tahlili shuni ko‘rsatadiki, elastiklik nazariyasining tekis masalalarini ChEU orqali
yechish nafagat nazariy, balki amaliy jihatdan ham dolzarb hisoblanadi. Birog har bir
konkret holatda elementlar shakli, tarmoq zichligi, yuklama turi va chegaraviy shartlar
kabi omillar hisob-kitob natijalarining anigligi va ishonchliligiga sezilarli darajada
ta’sir ko‘rsatadi. Shu sababli bu sohada hali ham takomillashtirishga ehtiyoj bor
bo‘lgan yo‘nalishlar mavjud.
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Tadgigot metodologiyasi. Ushbu maqgoladada elastik nazariyadagi tekis masalalarni
yechish uchun chekli elementlar usuli (ChEU) — zamonaviy va ishonchli sonli
hisoblash metodologiyasi asos gilib olindi. Tadgiqot jarayoni ilmiy metodlar va
hisoblash texnologiyalarining uyg‘unligi asosida tashkil etildi hamda quyidagi
bosqichlarni 0z ichiga oldi.
Nazariy-tahliliy asoslar: Ishning dastlabki bosgichida elastik jismlarning tekis
masalalarini tavsiflovchi elastiklik nazariyasining asosiy matematik modeli ishlab
chiqildi. Ushbu model differensial tenglamalar, chegara va boshlang‘ich shartlar
yordamida formalizatsiya gilindi. Jismning material xususiyatlari, anizotropiya yoki
izotropiya holatlari, shuningdek, tashqi yuklama va mahkamlash shartlari ehtiyotkorlik
bilan o‘rganildi, bu esa real muhandislik vazifalariga mos keladigan model yaratishga
imkon berdi.
Diskretizatsiya va chekli elementlar tarmog‘ini shakllantirish: Kompleks geometriyali
jismlarni samarali modellashtirish uchun u kichik, sodda shakldagi elementlarga
bo‘lingan. Elementlarning shakl va o‘lchamlari hisoblash natijalarining aniqligi va
hisoblashning tezligi nuqtai nazaridan optimallashtirildi. Elementlar o‘rtasidagi
uzluksizlik va chegaraviy shartlarning aniqligi hisobga olindi. Tarmogni yaratishda
adaptiv._mesh (moslashuvchan tarmoq) texnologiyasidan foydalanish hisob
natijalarining sifatini yanada oshirdi.
Sonli hisoblash algoritmlarini ishlab chigish va tatbiq etish: Chekli elementlar
metodining fundamental tenglamalari MATLAB, ANSYS, ABAQUS kabi ilg‘or
hisoblash platformalarida dasturlashtirildi. Hisoblashlar uchun effektiv matritsali
yechim algoritmlari tanlandi va ularning konvergensiyasi hamda barqarorligi qat’iy
nazorat gilindi. Hisoblashlar vaqtida jism deformatsiyalari, kuchlanish va siljish
tarqalishi yuqori aniqlik bilan o‘lchandi, bu esa modellashtirishning ishonchliligini
ta’minladi.
Natijalarni validatsiya va solishtirish: Olingan sonli natijalar analitik yechimlar, ilmiy
adabiyotlarda keltirilgan ma’lumotlar va tajriba natijalari bilan taqqoslandi. Ushbu
solishtirishlar metodologiyaning ishonchliligini va anigligini tasdigladi. Shuningdek,
turli chegaraviy shartlar va yuklama holatlari ostida olib borilgan tahlillar usulning
universalligi va moslashuvchanligini ko‘rsatdi.
Natijalar tahlili va amaliy tavsiyalar: Hisoblash natijalari asosida konstruksiyalarning
kuchlanish holati, xavfsizlik omillari va deformatsion holatlari batafsil tahlil gilindi.
Bu esa konstruktsiyalarni loyihalash va takomillashtirish bo‘yicha muhim amaliy
tavsiyalarni ishlab chigish imkonini berdi. Shu bilan birga, tadgigot davomida
aniglangan metodik yondashuvlar konstruktorlik va injenerlik hisob-kitoblarining
avtomatlashtirilishi uchun zamin yaratdi.
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Tadgigot metodologiyasi yugori darajada ilmiy asoslangan va sonli usullar yordamida
murakkab elastik masalalarni hal etishga garatilgan. Bu metodologiya zamonaviy
muhandislik amaliyotida elastik jismlarning xatti-harakatini aniq bashorat gilish va
konstruktsiyalarni samarali loyihalash uchun mustahkam poydevor hisoblanadi.
Tahlil va natijalar. Ushbu tadqgigot doirasida elastik nazariyadagi tekis masalalarni
chekli elementlar usuli yordamida yechish jarayonida olingan natijalar batafsil tahlil
qilindi. Hisoblashlar natijasida hosil bo‘lgan kuchlanish, deformatsiya va siljish
tagsimoti turli yuklama va chegaraviy shartlar ostida aniglanib, ularning jismning har
bir nuqtasidagi o‘zgarishi grafik va jadval ko‘rinishida taqdim etildi. Tahlil ko‘rsatdiki,
tekis elastik jismlarda kuchlanish va deformatsiya maydonlari yuklamaning turiga va
mahkamlash shartlariga sezilarli darajada bog‘liq. Murakkab geometrik shakllar va
noaniq yuklama sharoitlari uchun ChEU orgqali hisoblangan natijalar an’anaviy analitik
usullarga nisbatan ancha aniq va ishonchli ekanligi tasdiglandi. Aynigsa, chegaraviy
shartlar o‘zgarganda kuchlanish konsentratsiyalari hosil bo‘lishi va ular materialning
zaif nuqtalari sifatida ko‘rsatilib, konstruktsiya xavfsizligiga ta’siri aniqlandi.
Hisoblashlar natijalari yordamida jismning deformatsion holatini prognoz qilish
mumkinligi ko‘rsatildi, bu esa konstruktsiya loyihalashtirishda optimal yechimlarni
tanlash imkonini yaratadi. Grafik va jadval ma’lumotlari asosida elastik modullar,
yuklama turi va galinlik kabi parametrlarning jism xatti-harakatiga ta’siri tahlil qilindi.
Natijalardan kelib chiggan holda, tekis elastiklik masalalarini yechishda ChEU ning
yugori samaradorligi va universal qo‘llanilishi isbotlandi. Shuningdek, sonli
modellashtirish natijalari tajribaviy ma’lumotlar va adabiyotdagi boshqa tadqiqotlar
bilan solishtirildi. Ushbu solishtirish natijalari ChEU yordamida olinadigan hisoblash
natijalarining yugori anigligini  va ularning real muhandislik vazifalarida
qo‘llanilishining asosli ekanligini ko‘rsatdi. Umuman olganda, olingan natijalar
mazkur usulning elastik jismlarning kuchlanish va deformatsiya holatini aniglashda
samarali va ishonchli vosita ekanligini tasdigladi. Bu esa konstruktsiyalarni loyihalash
va tahlil qgilish jarayonlarini avtomatlashtirish va optimallashtirish uchun yangi
imkoniyatlar yaratadi.
Xulosa va takliflar. Ushbu tadgiqotda elastik nazariyadagi tekis masalalarni chekli
elementlar usuli yordamida yechish samaradorligi va ishonchliligi tahlil gilindi.
Olingan natijalar ChEUning murakkab geometriyalar va noaniq yuklama sharoitlarida
yugori aniqglik bilan ishlashini tasdigladi. Hisoblashlar kuchlanish va deformatsiya
holatlarini anig prognoz qilish imkonini berdi, bu esa konstruktsiyalarni optimal
loyihalashda muhim ahamiyatga ega.
Kelgusida tadgigot doirasini kengaytirish uchun quyidagi takliflar beriladi:
. Modellarga materiallarning anizotrop xususiyatlarini Kiritish,
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. Uch o‘lchamli elastik masalalarni yechish uchun hisoblash algoritmlarini
rivojlantirish,
. Hisoblash natijalarini tajriba ma’lumotlari bilan solishtirishni kengaytirish.

Bu yo‘nalishlarda olib boriladigan tadqiqotlar konstruktsiyalarni yanada ishonchli va
samarali loyihalash imkonini oshiradi.
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AHHOTaumMs: B cTaThe paCKpBIBAIOTCS KIIOYEBBIE ACHEKTHI MYOIUITUCTHYECKOTO
Hacnenuss Maxmynaxomku bexOyau, Bbgaromerocss NpeAcTaBUTENsT y30€KCKOro
HalMoHaJIbHOTO Bo3poxaeHus Havana XX Beka. [lokazaHo, 4To ero myOJHMITMCTHKA,
BO3HUKILAS B YCJIOBHSX KOJIOHMAJIBHOTO THETa POCCHMICKON HMMIEpUH, COYETAET
MPU3BIBEI K HAIMOHAJIBHOMY OCBOOOKJIEHHIO U YKperuieHuto ayxa HezaBucumoctu ¢
IJIyOOKUM OCMBICIICHHEM pOJIM PEJIUTUU, TMPOCBEIICHUS, KYJIbTYpbl U HayKd B
pa3BuTuu obmectBa. Ocoboe BHUMAaHHE YAEIEHO aHAIW3y B3rsaaoB bexOyau Ha
B3aMMOCBSI3b PEIIMTUU U TPOrpecca, HEOOXOTUMOCTH COXPAaHEHHUS HAIMOHATBHOM
WJICHTUYHOCTU TIPU OCBOCHUHU MHUPOBBIX JIOCTHKEHHUM, a TAK)KE €ro KPUTUKE COLUAII-
JEMOKPAaTHUYECKHX HJEM C TNO3HUIMKA HCIAMCKUX LEHHOCTEM €IWHCTBA W
HEJIOMMYCTUMOCTH KJIACCOBOTO packoja. OTMEYEeHO MPEIBOCXUIICHUE UM OyayIIuX
MPOIECCOB — OT YTBEPXKJICHUS 3HAYMMOCTH AHTJUUCKOTO S3bIKa /10 Pa3pabOTKu
MOJIMTUKO-TIPABOBBIX OCHOB TypkecTanckoi aBToHOMHUM. [lomuepkuBaercs, 4TO €ro
MyOJMIIUCTAKA HOCUT  OOIIEYEIOBEUECKHH  XapaKTep, BBIXOAS 3a pPaMKH
HAIIMOHAJIBHBIX UHTEPECOB U COXPAHSIS AKTYaJIbHOCTh JJIs1 COBPEMEHHBIX INCKYCCUH O
MyTSAX HE3aBUCUMOCTH, IPOCBEUIEHUS U KYJIbTYPHOI'O PA3BUTHSL.

KaroueBble cinoBa:Maxmynxomxa bexOyau, myOnumucruka, nyx HesaBucumocTw,
JOKAAUIN3M, PEJIMTus U IPOrpecc, HallMOHAlbHAs WIAEHTUYHOCTh, TypKecTaHCKas
ABTOHOMUSI,[IPOCBEILICHUE, KYJIBTYPa, COLIMAI-AEMOKPATHUA.

[TyOnumucTuka 3apoAwiack Kak ycTHas (opMa BBIPDAKEHUS U pPa3BUBANACh C
IOMOLIBI0 CPEACTB MAacCOBOM MH(pOpMaluU, OJHAKO IOIJIMHHOIO pacLBeTa OHA
JOCTUIJIa UMEHHO B 3110XY MacCOBOM niedatu. ['oBopst 0 myOIuInuCcTHYECKOM HacIeauN
bexOyau, kotopoe (HOpMHPOBAIOCH MPAKTUYECKH NApajUIE]IbHO C CTaHOBJICHHEM
TYpPKECTaHCKOM IPecChl, 0COOEHHO BayKHO BBIJCIUTH JBA KIIOUYEBBIX OOCTOATEIHCTBA.
B nauane XX Beka MupoBas rpecca v myOJIMIKUCTHKA, pa3BUBABILIAsACS Yepe3 He€, yiKe

9 INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE universalconference.us



‘ p— INTERNATIONAL SCIENTIFIC
INNOVATION RESEARCH CONFERENCE
u Volume 03, Issue 01 2026
VMIMEJH ABYXCOTJETHHH, & HA HEKOTOPBIX ATANax Aa)e MOYTU TPEXCOTIECTHUM ONbIT. B
ycnoBusix Typkecrana, riae Hayan TBOPUTH bexOynu, OnbIT U3II0KEHHST MBICIIH Yepe3
MPECCy TOJIBKO 3apOXKAAJICA, a COLMAIBbHO-TIOJINTUYECKUE CTATh HA POJHOM SI3BIKE,
pacipoCTpaHsBIIMECS CPEA MECTHOTO HaceleHWs, ObLIM MepBBIMU OOpa3iamu
nyouiucTuku. B To BpeMst TypkecTan HaXOIUJICs MOJT THETOM POCCUMCKON UMITEPHH.
OcHOBHOI 3amaveil MyONIMIIMCTHKYA OBLTO TOBBIMIEHUE COMHAIBHO-TIOJIMTHYECKOTO
CO3HAHMUS HapoJa, €ro 3HAHWM, MpaB, KYJIbTYpbl; CTHUMYJIHUPOBAHUE pa3BUTHUS,
BBISIBJICHUE HEJJOCTATKOB U YKa3aHHUE MyTEeW U METO/I0B U30aBJICHUSI OT HUX; IPU3BIB K
COTPYAHMYECTBY. ECTECTBEHHO, 4YTO MOJHUTUKA W HJACOJIOTHs KOJIOHHAIU3Ma
CTPEMUJIUCh HE TO YTO HE OTKPBITh JBEPb CBOOOJIBI TaKUM JO/IsIM, Kak bexOymu, B
ATUX BOIPOCaX, HO Ja)e HE JAOMYCTUTh UX MPUOTUKEHUS K HEH.
Ecnu BcnmomuuTh, uTO Ha 3ape XX Beka B TypkecraHne TeX, KTO )KeJajl, YTOObI UX JIeTH
YUYUIIUCh B HOBBIX — JDKQAWACKHX IIKOJAX, M BCTaJd HA MYTh CKOPEHIIEro
npoiBeTaHusi PoaMHbBI 1 HAITUK, Ta)ke KIEHMUITN KaK «HEBEPHBIX», TO, 0€3 COMHEHHS,
B TaKMX CJIOKHBIX YCIIOBUSX JIFOJU, KOTOPBIE 32 KpailHE KOPOTKUU CPOK MPOOYKIaIH
K OCO3HaHUIO ceOsl HApOa M COTJIEMEHHUKOB Ha OOIIMPHON TEPPUTOPUH, U HA STOM
MyTH HE IAJWIN Jla)kKe COOCTBEHHOM KW3HM, MyOJUKOBABIIUE JECSITKU U COTHH
OCTPBIX, TPOH3UTEIBHBIX, INTAMEHHBIX U TPEKPACHBIX CTATEH, SIBIIIKOTCS,, HECCOMHEHHO,
VHUKQJIBHBIM SIBJICHHUEM B HUCTOPUM MHUPOBOW MyONMIMCTHKU. B 3TOM OTHOIIEHHH
bexOyauii, BRICTYNUBIINN M KaK OpraHU3aTop, U KaK MPaKTUK, U KaK TECOPETHUK, U
JIUYHO B3SBIIMHK B PYKU IE€PO, MNPOSBUBIIMKA CaMOOTBEPKEHHOCTb, B LEJIOM
3aCJIy’KMBAET MECTa B PSJIy CTOJIIIOB MUPOBOM MyOTUITUCTHKHY.
TBopuecTBO Maxmynxomxku bexOyau, B 4acTHOCTH, €ro myOJMUIUCTUKA, U3Y4aIUCh
TaKUMU HCTOpUKaMmH, QuiocodamMu, NpaBOBEAAMH, IelaroraMu, reorpadamu,
nuHrBuctamu, kak beranu Kacsimos, Haum Kapumos, Cupoxknaana AxmenoB, Xaaum
Caunos, dunopam Anumona, dunbbap Pammmgosa, Pycram IllapumnoB u npyrumu.
[Ty6numuctuka bexOyau ¢ Havana 10 KoHila Oblia mpoHu3aHa ayxom HesaBucumoctu
u e€ memsimu. Hwmxke Mbl orpaHudmmcst oOparieHHeM BHUMAaHHUS Ha HEKOTOPBIC
MOMEHTHI 3THX MpobieM. OCcHOBOM Kpeno myOnuiucTuku bexOyau siBisieTcs To4yka
3peHMs, YTO JH000T0 pa3BUTHS, BKIIOUYas MeUYThl 0 He3aBUCMMOCTH, MOXKHO JIOCTUYD,
yaensss oco0oe BHHMaHHE, HapsAy C SKOHOMHKO-COIMATBHBIMHU, TOJUTHUKO-
KYJIbTYPHBIMH, HPABCTBEHHO-TIPOCBETUTEIILCKUMU npobJyieMamu, MMEHHO
pPENMTUO3HBIM BompocaMm. B 1eHTpe oTHomeHuss bexOyam K penurud CTOUT
BBIJIBIJKEHUE HE TE€X €€ CYEBEpPHBIX AaCHEKTOB, KOTOPbIE BUIHBI B TPAKTOBKE
HEKOTOPBIX YJIEMOB, 8, HA00OPOT, TEX €€ CTOPOH, KOTOPhIE TECHO CBSI3aHbI C MUPCKUM
paszsutHeM. Eciu paccMoTpeTh OOJIBITMHCTBO pa3mbiiuieHU bexOyau 06 obmiecTse
Y pa3BUTHHU, Mbl YBUJIUM, YTO YUYEHBIA PACCMATPUBAIl PEIIUTHIO KaK CUITY, JAIOULYIO
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3aKOHHYIO U YHUCTYI0 OOXECTBEHHYI0 MOIIbL MHUPCKOMY pa3BuTuio. Penurus, mo
erolnterpretation, — 3T0 cwia, QopMmupyromas Tpaauiuu, oObIYau, AyX, 00pa3
MBIIUICHUS, TPOCBEILIEHUE U KYyJIbTYpy Hapoja, Halluu, aKTUBHO BO3/ICHCTBYIOIIAS Ha
HUX, U, OCOOEHHO, TpeOyromas COOJIOJEHUSI J0Jra Tepe] CIPABEJIUBOCTHIO H
Ainaxom. Ilo3TOMy Henb3s DOABEPrarTb COMHEHUIO 3Ty KOHCTaHTy. OHa —
€MHCTBEHHAs KOHCTaHTa, KOTOpasi JOJIKHA 0Oeperarh 4esioBeka, 001ecTBO, Hapo,
HAIUIO, OTJCIbHYIO JJMYHOCTh OT BCSKUX HEMPAaBEIHbIX JeJ, OIIMOOK, COBEpPIIEHUS
nputecHeHuil. iMenHo noromy bexOynu, roBopsi 0 Kakux Obl BOMPOCAX Pa3BUTHS
HalMu U POAWHBI HU 11 peyb, IPU3bIBAET UCIIOJHUTENIEH 3TUX €] HE K OTPBIBY OT
penuruu, a, Ha00opoT, K 0oJsiee MPOYHOU CBsI3U ¢ Hel. OH MPUXOIUT K BBIBOJY, UTO
pa3BUTHE, OTOPBAHHOE OT PEJIUTUU, HEBO3MOXKHO. M3 3TOI MBICIIM HE CIIEIYET AenaTh
BbIBOJ, 4TO bexOynu B cBoed NyOJUMIMCTUKE 3aHUMAJCS HCKIOYUTEIBHO
nponaraHjo penuruu. B cBOMX MNyOJIMIIMCTUYECKUX CTaThiX OH MOJHUMAET
aKTyaJbHBIC U KU3HEHHO BaXXHBIC MTPOOJIEMBI pa3BUTHs PonuHbl, 001IecTBa, HApOaAa U
HAllMM, OHM YacTO MpoHu3aHbl OyxoM HeszaBucumoctu. IloHumas, 4yto BCE 3TO
ocyuiectBisiercas YenoBekoM U sl YeloBeka, OH CUHMTAET, YTO OXHAAEMBIX H
JOJDKHBIX PE3YJbTaTOB MOXKHO JOCTHYb JIMIITL B TOM Cllydae, €CJIi €ro HPaBCTBEHHO-
JlyXOBHAasi OCHOBA HE OTOpBaHa oT AJjutaxa u npo4Ho cBsizana ¢ Hum. [lostomy, xots
YKa3aHHE Ha HAIMOHAIBHOE MBILIUIEHUE, MEHTAJUTET W NPUPOJy €ro Hapoja B
KaueCTBE OCHOBHOI'O (pakTOpa MPUYMH B3TJIs10B bexOyu Ha B3aUMOCBSI3b PEJIUTUU U
oOmiecTBa He ObUTIO ObI OMIMOKOHM, OBLIIO OBl OJHOOOKO OTPAaHUYMTHCS JIUIIb €ro
npuzHaHueM. bexOyau TBep10 onupaeTcs Ha MPOCBETUTEIIbCKUE ACTIEKThI MCIaMCKOM
pEeIUruu, O KOTOPOM OH pacCyKJaeT, HO BO MHOTHMX CIy4asX akKIEHTHpPYeT €€
oO01evenoBeYeckre, TyMaHHble 100poaeTenu. SpKkuM 10Ka3aTeaIbCTBOM 3TOMY MOXKET
CITY>KUTh OJ[HA JIUIIIb €r0 MBICIb: «KUTh 0€3 pETUTHH... — 3TO )KUBOTHOE COCTOSTHUE.
[Tomumo mnpousBenenust «Wcropus wucnamay, MOATBEPKIAIOIIETO €ro riIyOoKoe
3HaHWEe HCTOpUM uciama, bexOynu Takxke Hamucan Tpya «Pa3BuTue wuciamay,
MOKA3bIBAIOIINI BaAXKHOE MECTO HAYKHM B MUPCKOM pa3BUTHH. 110 ero MHeHHIo, eciu
Poauna, Hanus He OyayT pa3BUBAThCS, MPOLBETaTh, TO HE TOJBKO HApOM, HO JaKe
peIUTrusi MOXKET ObITh YHUYTOXKEHA, MOXKET OKa3aThCAd MoJ mATOM apyrux. JKuszHb
MOATBEPANUIIA 3TY MbICIIb, YPE3BBIYAHHO NIEPEIOBYIO JJIsl EM0 BPEMEHHU.
Barnsael u ctateu bexOyau, oco0eHHo HanucanHbie B iepuoa ¢ 1906 o 1919 rogupl,
SBJIIIOTCS. B OMNPEACIICHHOM CMBICIE IMyOJMIIMCTHYECKOW KapTOM Pa3BUTHS
OOIIIECTBEHHO-TIOJIMTUYECKONH MbIciin  TypkectaHna o HeszaBucumoctu. MHoro
HaIKMCaHO O €r0 CTaThe «Xalpyna ymMypu aBcaTyxo» («Jlydiee u3 gen — cepenunay).
Hwuxe ymMecTHO OCTaHOBUTHCS Ha psAJIe MOMEHTOB B HEl. B 3TOM cTaThe, HalmMCaHHOU
B 1906 roay, bexOynu OTKPBITO U SICHO BBICKa3bIBAET MBICIb, YTO MapTHUsSl COLIMAII-
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JIEMOKpPATOB (OH Ha3bIBACT MX «YYACTHHUKAMH-OOIECTBEHHUKAMW») HENpHUeMIIEMa,
«IPOTHUBOMOJIOKHA IIAPUATY», U MOITOMY «BpeAaHa». IIO0CKOJIbKY MmapTus couuan-
JIE€MOKpaToB OblIa pa3obiadeHa, U €€ ujaen ObUIM MPOTHUBOIIOCTABIEHBI HOPMaM
mapuara, caMo co0Ol pa3yMeeTcsi, UTO 3Ta CTaThid B COBETCKOE BPEMsI B TCUCHHE
JTOJTUX JIET MOJABEprajgach OCyXJAeHUIO. B HOBoe ke Bpems MX UJEU O CO3JAaHUU
COIMAIMCTUYECKOTO 00IIecTBa ObUTM OIICHEHBI KaK MBICIH, YK€ B T€ BpEMEHa
ornpejeneHHble kak HeBepHble. Ho xorma bexOynum roBoput, 4To B3IJIs] COIMAN-
JIEMOKPATOB, BCTYIUICHHE B 3Ty MapTHIO, «IIPOTUBHYIO IIApHATy», «UPE3BBIYANHO
BpPEIIHO JIJIsl HAC, MyCYyJIbMaH», YTO OH B OCHOBHOM HMMeeT B Buay? Eciu MblI elne pas
BBICKQKEM OTHOILIECHHUE K 3TOMY Bompocy. OTpullaHuEe UEH COLUAI-IEMOKPATOB HE
MOKa3bIBAET, UTO bexOyau MOTHOCTHIO MOHSUT U OCO3HAT UX OCHOBHBIE 1IesH. Tak uTo
e XOTeJl ckazaTth bexOyau cBoeil BollllenpruBeIeHHON MbICTbI0? bexOyau, mo Hamemy
MHEHHUIO, OTBEpraj UJAEHU COUHUAI-IEMOKPATOB MOTOMY, YTO, UCXOJd U3 YCJIOBHUM, B
KOTOPBIX OH WJ, U, YTO BAXKHO, OCHOB YYEHHS HCJIamMa, C(HOPMHUPOBABIIUX €r0
MUPOBO33pPEHKE, OH SICHO MIOHUMAaJ IpOoTUBOpeyale uM uaeu. C 3Toi TOYKH 3peHUs
y30€KCKHUH yUYeHBII CBOMM MHPOBO33PEHHEM OTBEpraeT B3TJISbI, OCHOBAHHBIC Ha
JTUCKPUMHUHAIIUM, TO €CTh TPOTHUBOINOCTABICHUH KUBYIIIMX B OJTHOM OOIIECTBE JIFOACH
IpyT IPyry, OMHUM CIIOBOM, Pa3ACIICHUH JIIOJel Ha Kiacchl. OTCIOla U TOHUMAaHUE
bexOynu B3MISIIOB colMai-IeMOKPATOB KaK «IPOTHBOpedalux Imapuaty». Moo
W3BECTHBIA, TOHUMAEMbIi W OCO3HAHHBIM MM IIApUAT U €r0 YUYEHHUE CUUTAIOT
MpaBUJILHBIM HE pPa3beIUHEHHE JIIOJIeH, Hapona, a OObeIUHEHUE WX, CIUIOYCHHE,
COTPYJTHUYECTBO U €IMHOJYIIIHE.
Moxer mnoka3aTrbCsi, YTO MBI HECKOJbKO OTAAIWINCh OT Bompoca o Jlyxe
HesaBucumocTtu Bo B3rsgax bexOyau, BEIHECEHHOTO B 3arojioBOK crtathbu. Ho He
oueHb. OTHON M3 OCHOBHBIX TOUEK 3peHust bexOyau ¢ nepuoaa okono 1905 roga go
1919 roma nHa pa3BuTHe Hapoja TypkecTaHa, OCBOOOXJEHHWE OT THETa u
HeszaBucuMocCTh OB MPU3BIB K YKPEIJICHUIO COTPYAHUYECTBA, OpaTCTBa U €UHCTBA
Ha OCHOBE HM3YyYE€HHUS U OCBOEHHUS IMPOCBEIICHUS U NEPEIOBBIX HOBILIECTB BPEMEHHU
HapoJa, CTpaHbl, €€ JIeTel, MOATOMY BBICKAa3aHHBIE BBIIIE MBICIA O HENPUATUU UEH
coIMaj-JAeMOKPATOB ObLUIM TAKXKE 3PEIbIM U TITYOOKHUM BBIPAXKEHUEM MO CBOCH CyTH
ATHUX BEIUKUX LIEJIEH.
[To mnoHsTHiO yueHoro, ABTOHOMHUS Mg TypKecTaHa — 3TO HE JKEJaHHE,
OTPAaHUYEHHOE JIMIb HAIMOHAJIbHBIMU HWHTEPECAMH, M HE CTPEMJICHHE JIMIIb
CTOPOHHUKOB  OINpPEACICHHOW  pEeNMruo3Hod  miaaTtdopmbl, ABTOHOMHUA H
He3aBuCMMOCTh OTpa)karOT MEUTHI U YasiHUSI BCEX HAPOJOB U HAI[UM, MPOKUBAIOITUX
Ha OIpEJIEIEHHON TEePPUTOPHUH, U MPU3BIBAIOT K €IUHCTBY BCEX, MPOKHUBAIOIINX Ha
3TO TeppuTopuu. B 3TOM cCMBICIEe B3MIsAbl bexOynu 1eHHBl Kak riayOokue
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TCOpeTI/I‘IeCKI/Ie MBICJ'II/I, HC HalICAIINE CBOCTO BBIpa)KCHI/ISI JTAXE B y‘-IC6HI/IKaX ClIC B

20-x romax XX Beka, M 3acIyXHBAIOT TOTO, YTOOBl HAlTH CBOE 3HAUYEeHHUE U B
MEXAYHapOJIHOM MaciuTabe ceifuac.

Hetr comuenunt, uto atu pazmeinuieHusa o Jyxe HezaBucumMoCTH U CBSI3aHHBIX C HEU
npobiemax BO B3simax bexOyau He oOCTaloTCS BBIPAKCHHEM Y3KUX, TECHBIX,
OTPaHUYCHHBIX HAIMOHAIBHBIX HMHTEPECOB, a HACHIIIEHbI OOIICYeTOBEYECKUMU
LEISIMU U UACSIMU.

B 1913 rony bexOynu ony6nmKoBall cTaThlo 1MOJ Ha3BaHHeM «Harmm aeicTBus wim
Hallu LeJW». YUEHbIM KIEHMHUT MOYTH Kak CcyeBepue M30aBlieHHE OT CyeBepuil W,
HECMOTPSI Ha TO, YTO OHHU B XOPOILIEM CMBICJIE, PA30PEHUE H3-3a CIENOr0 CJIEeI0BAHUS
Ype3MEPHBIM TBIINIHBIM, MOMIIE3HBIM OObIYasiM. ['OBOpUT, YTO HYXHO HE 3TO, a
pedopMHpOBaTh HAIly TPOMBIIUIEHHOCTh, HEOOXOIMMO TOTOBUTH CYJI€H, HH)KEHEPOB,
KOMMEPCAHTOB, JenyTaToB B Jlymy. YueHbIil IPUXOIUT K BBIBOJY, YTO UMEHHO 3TH
BOIPOCHI SIBJSIOTCA HAIIMM KeanoM. To, 4To 3Tu npoOeMbl Ha3bIBAIOTCS HE MEUYTOM -
CTpEMJIEHUEM, a JIEUCTBUSIMU, TO €CTh HACAJIOM, NTOKA3bIBAET, YTO MHOTHE BaKHBIC
MBICJIM BO B3IJIAJIaX YYEHOro cHaudaja (OpPMHPOBAIUCH TEOPETUUECKH, a 3aTeM
MPUMEHSUIUCh HAa TPAKTUKE, BBIBOJBI JUCKYCCHU MO >KU3HEHHBIM, MPAKTUUYECKUM
BOITPOCAM 3aTEM IPEBPALIATUCH B TECOPETUYECKUE 3AKITIOUYEHHUS.

BonapmmHCTBO MyOmuuucTHyeckux crareid bexOyau oTinyaroTcs TeM, 4TO CBSI3aHbI C
aKTyaJbHBIMH MPOOJIEMaMy BPEMEHHU WJIM TMOJHUMAIOT B ceO€ aKTyalbHbIE BOMPOCHI
smoxu. HekoTopele n3 HUX, Kak BUJIHO Ha OJTHOM U3 IPUMEPOB BhIIIIE, IPUMEYaTEIbHbI
TEM, YTO JlaK€ CONPHUKACAIOTCA C BOIPOCAMH, KOTOpbIE OyAyT MOAHSITHI B HEApax
JONTUX Tocienytonmx jer. B cratee monm HaszBanumeMm «Bompoc s3eika» (1915)
MBICIIUTENIb TOBOPHUT, YTO YTOOBI HE OTCTAaThb OT BPEMEHHU, OT MHpA, 0053aTEIBHO
HYHO 3HaTh IIMPOKO PACHpPOCTPAHEHHBIE S3bIKU 3amazia u BocToka, U akllEeHTUPYET
AHTJIMMCKUN A3bIK. B HanmMcaHHOW HE3a10Jro 10 3Toro crarbe «HyXHO 3HaTh HE 1Ba,
a 4eThIpe SA3bIKa» YUYEHBIN HE MPU3HABAI 3TOT S3BIK. DTO MOKA3bIBAET OMPEIACICHHBIN
CABUT B MHUpPOBO33peHUM bexOynu B TeueHHe 3TUX JABYX JieT. MbICIb XK€ B CTaTbe
«/laBaiiTe rOTOBUTHCA K OyIylIeMy» CIOBHO CKa3aHa, BUJIs HAlll CETOAHSIIHUN J€Hb.
bexOynu B cBOel cTraThe MepeunciIniI U psll Apyrux s361koB. Ho To, uto k 2013 romy
B Macmrtabe pecnyOJMKHM ObUI0O  OOBSBICHO CHELHUATBHOE IMOCTaHOBJICHHE
MPaBUTEILCTBA 00 YCWJICHHH W COBEPIICHCTBOBAHUU IPEIMOJIaBaHUS U OCBOCHUS
AHTJIMHACKOTO S3bIKA, MMOKA3bIBAET, YTO YUEHBIH MOT TTTyOOKO M BEPHO OCO3HABATh HE
TOJIBKO CBOE BpEMsI, HO U Oyayliee.

Ecnu BeIpakeHUE NOJIOKUTEIBHOIO OTHOLIEHHS K PsAy BOIOPOCOB B CHCTEME
yopasieHus: Poccueil, nmposiBisitonieecss B MUpoBo33peHun Otabeka B « MUHYBIINX
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nHAx» AOmymibl Kanbipu, BO3MOXXHO, OKa3ajao OMPEACIICHHOE BIUSIHUE HEKOTOPHIX
B3rJ1s,710B bexOyau B 3TOM HanpaBlieHUU, HE yAUBUTENbHO. B 01O 13 kuur bexOyau,
MOCBSIIIEHHBIX BoOIpocaMm reorpaduu, OMuUpasicb Ha MHEHUE AaCTPOHOMOB TOIO
BPEMEHH, BBICKA3bIBAETCA MBICIb, YTO Ha Mapce BO3MOKHA XU3Hb. BO3MOXHO,
MMEHHO 3TU B3MIsAbl bexOyau moBiausiiu Ha BEIOOp 00bEKTa 0OpaIlleHUs] OJTHOTO U3
BENMKHUX cTUXOB Putpara B ayxe HezaBucumocTH, 00palieHHOro K 3TOi IIaHeTe, —
«3Be3ae Mapoey.
Hecmotps Ha To,uT0 «TypKecTaHCcKasi aBTOHOMUsS» Oblla MPOBO3TJAIIECHA B KOHIIE
1917 roga, MOKHO cKa3aTh, YTO €€ MOJIUTUKO-TIPABOBBIE OCHOBBI Pa3padaThIBAINCH B
TeueHue OoJiee JECATH JIeT, U y €€ UCTOKOB Takke cTour Maxmyaxomxka bexOymu.
«IIpoexr Ilonoxenus o TypkecTaHCKOM aBTOHOMHM» — TOMY JOKa3aTenbCTBO. Kak
YCTAaHOBWJIM CHELMAIUCTHI U YUEHBIE, 3TOT IPOEKT-T0KYMEHT, TPUHAIJICKAIIHUN Tepy
bexOynu, 6pu1 Hanucad B 1907 roay. B 3TOM 1OKyMEHTe-POEKTE, OXBATHIBAIOIIEM
MHOKECTBO BOIIPOCOB oIlpesenieHus Oyaymied cyas0bl TypkecraHa: MOIUTHYECKUX,
MPaBOBBIX, BOCHHBIX, ()MHAHCOBBIX U JPYTUX, BIEPBbIC ObUIM CHUCTEMATH3UPOBAHBI
rIIyOOKue B3TJsABI 00 OCHOBaX y30€KCKOM rOCyIapCTBEHHOCTH Ha HOBOM SI3bIKE, Ha
OCHOBE MHPOBBIX CTaHAAPTOB. DTH MBICIM IOKA3bIBAIOT, HACKOJBKO TIIyOOKO U
BceCTOpOoHHE  Maxmyaxomka  bexOyaum  cTpemuics  0co3HaTh  MPOOJIEMBI
He3aBucuMocTu n HOBOM y30€KCKOM TOCYAapCTBEHHOCTH MOYTH 3a BEK JI0 ATOr0 HIIU
3a CTO JIET 10 Hauero oOpeTeHUs] HE3aBUCUMOCTH. DTOT IMPOEKT-TOKYMEHT ObLI
uccien0BaH auTeparypoBenamu, kak beranu KaceimoB u Pycram Illapunos, psgom
¢unocodoB, KCTOPUKOB, COLIUOJIOTOB.
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1.bexOyauit M. Tannanran acapiap. Tonmncent: MabHaBust, 1999. b.204.
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TECHNOLOGY AS A DEFINING ELEMENT OF THE MODERN WAY OF
LIFE

Tashkent Hydrometeorology Technical College
Lecturer Of The Department Of Specialized Subjects
Azamova Munisa

Abstract
In the modern era, technology has become a fundamental component of human life and
social development. Rapid advancements in digital technologies have significantly
influenced education, professional activities, and everyday practices. This paper
examines technology as a defining element of the modern way of life, with particular
emphasis on its role in technical education. From the perspective of a technical college
teacher, the study highlights how technology transforms teaching methodologies,
enhances students’ professional competencies, and shapes their attitudes toward
learning and work. The paper also emphasizes the importance of responsible and
conscious use of technology in preparing students for the demands of the contemporary
labor market.
Keywords
Technology, modern lifestyle, technical education, digital transformation, teaching and
learning, professional competencies

INTRODUCTION
Technological progress is one of the most influential factors shaping modern society.
Innovations in information and communication technologies have transformed not only
industrial and economic processes but also education, communication, and daily life.
As a result, technology is no longer viewed merely as a supporting tool; it has become
an integral part of the modern way of life.
In technical education, especially at technical colleges, the role of technology is
particularly significant. These institutions are responsible for training future specialists
who must be capable of working in technologically advanced environments. Therefore,
understanding the impact of technology on students’ learning processes and
professional development is an important academic and practical issue.
Technology in Technical Education
The integration of technology into the educational process has changed traditional
teaching approaches. In technical colleges, digital tools such as computers, specialized
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software, virtual simulations, and online learning platforms are widely used to support
both theoretical and practical instruction. These technologies allow students to apply
theoretical knowledge in simulated real-world conditions, which is essential for
developing professional skills.
From a teacher’s perspective, technology increases the effectiveness of the learning
process by promoting active participation and independent learning. Digital resources
enable students to access up-to-date information, practice skills repeatedly, and receive
immediate feedback. Consequently, students become more engaged and better
prepared for their future professions.
Technology and Everyday Life
Technology also plays a crucial role in shaping everyday life. Digital communication
tools, online services, and electronic payment systems have changed how people
interact, work, and manage daily tasks. These developments have increased efficiency
and convenience, making technology a natural part of daily routines.
However, the widespread use of technology also raises important concerns related to
digital responsibility. Issues such as data security, ethical use of information, and
digital literacy require special attention in education. Technical college students must
be taught not only technical skills but also responsible behavior in the digital
environment.
The Role of the Teacher
In the context of rapid technological change, the role of the teacher is evolving. A
technical college teacher is expected to act not only as a source of knowledge but also
as a guide who helps students navigate the digital world. Teachers must encourage
critical thinking, problem-solving, and continuous self-development.
At the same time, teachers need to continuously improve their own digital
competencies to remain effective. Keeping up with technological advancements is
essential for ensuring the quality and relevance of technical education
Conclusion
In conclusion, technology has become a defining element of the modern way of life,
influencing education, professional activity, and everyday practices. In technical
colleges, the effective integration of technology into teaching and learning processes
plays a vital role in preparing competent and competitive specialists. From a technical
college teacher’s perspective, fostering students’ technological skills alongside
responsible and ethical use of technology is a key task in modern education. This
approach contributes to sustainable social and professional development in the digital
age.
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DATA WAREHOUSING AND ANALYTICAL DATABASES IN
CONTEMPORARY DECISION SUPPORT

Tashkent Hygrometeorogical Techical School Special Science Teacher
Toshboyeva Mahliyo

Abstract.

This article examines how data warehousing and analytical databases contribute to
modern decision support systems. It analyzes the integration and management of large-
scale data from multiple sources, enabling organizations to extract actionable insights.
The study explores the advantages, applications, and challenges of data warehouses,
highlighting the importance of structured data management for informed strategic and
operational decisions. Real-world database systems such as Oracle, Amazon Redshift,
and Snowflake are discussed as examples of practical implementations in
contemporary organizations.

Keywords: data warehouse, analytical databases, decision support, business
intelligence, data integration, OLAP, Amazon Redshift, Snowflake, Oracle.

In today’s data-driven environment, organizations generate massive volumes of data
from multiple channels, including transactional systems, social media, Internet of
Things (10T) devices, and cloud-based applications. Traditional operational databases,
while highly efficient for routine transactions, are often inadequate for performing
complex analytics or handling historical data at scale. Data warehousing addresses
these limitations by providing centralized repositories where information from various
sources can be integrated, cleaned, and transformed into a format suitable for analytical
purposes. This consolidation enables organizations to conduct multidimensional
analysis, detect patterns, forecast trends, and make data-driven decisions that improve
efficiency and strategic planning.

Data warehouses differ significantly from relational databases designed for day-to-day
operations. They employ Extract, Transform, Load (ETL) processes to aggregate data
from multiple systems, standardize formats, remove inconsistencies, and organize it
for analysis. Analytical databases, often part of the warehouse architecture, allow users
to query data efficiently using Online Analytical Processing (OLAP) tools, generate
reports, and perform predictive analytics. By structuring data around business subjects
rather than transactional processes, data warehouses provide a comprehensive view of
organizational operations over time, enabling management to evaluate performance
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across departments, monitor key performance indicators, and identify opportunities for
improvement.
The practical applications of data warehousing span multiple industries. In the business
sector, organizations use data warehouses to support financial reporting, customer
behavior analysis, market segmentation, and sales forecasting. For example, a retail
company might employ Snowflake to consolidate sales and inventory data from
multiple stores and online platforms, allowing for real-time trend analysis and more
accurate forecasting. Healthcare organizations leverage Oracle-based analytical
databases to monitor patient outcomes, optimize treatment protocols, and allocate
resources efficiently. Government agencies utilize data warehouses to analyze
population statistics, manage public services, and design evidence-based policy
initiatives. These examples demonstrate how data warehouses serve as a foundation
for operational efficiency, competitive advantage, and innovation across sectors.
Despite their benefits, implementing and managing a data warehouse is not without
challenges. Ensuring data quality is critical, as incomplete or inconsistent data can lead
to inaccurate conclusions and poor decision-making. Security and privacy must be
maintained rigorously, particularly when sensitive information is collected from
multiple sources. Cloud-based data warehouses, such as Amazon Redshift and
Snowflake, provide scalability and flexibility, but require robust access control and
encryption methods to safeguard data. Furthermore, designing a data warehouse that
can handle growing data volumes while maintaining performance involves careful
planning of architecture, indexing, partitioning, and the use of data marts for
specialized analytics.
In conclusion, data warehousing and analytical databases are central components of
contemporary decision support systems. By consolidating, structuring, and analyzing
data from diverse sources, these technologies enable organizations to make informed
decisions, anticipate trends, and optimize performance. With the continuous growth of
organizational data, the effective deployment of systems such as Oracle, Amazon
Redshift, and Snowflake will remain essential for supporting strategic planning,
operational efficiency, and innovation in a data-driven world.
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TASVIRLI FIKRLASH TUSHUNCHASI VA UNING PEDAGOGIK
AHAMIYATI

Osiyo xalgaro universiteti
1-kurs magistranti
Atayeva Mugaddas Alijonovna

Annotatsiya

Mazkur maqolada tasvirli fikrlash tushunchasining mohiyati, uning psixologik va
pedagogik asoslari hamda ta’lim jarayonidagi ahamiyati ilmiy jihatdan yoritiladi.
Tasvirli fikrlash inson tafakkurining muhim shakllaridan biri sifatida ko‘rib chiqilib, u
orgali bilimlarni idrok etish, gayta ishlash va mustahkamlash jarayonlari tahlil gilinadi.
Magqolada tasvirli fikrlashning o‘quvchilarning bilish faoliyatiga ta’siri, ularning ijodiy
qobiliyatlarini rivojlantirishdagi roli va pedagogik jarayonda qo‘llanish imkoniyatlari
keng yoritilgan. Shuningdek, ta’limda tasvirli fikrlashni rivojlantirishga xizmat
giluvchi metodik yondashuvlar va didaktik vositalar tahlil qilinib, ularning
samaradorligi asoslab beriladi. Tadgigot natijalari tasvirli fikrlashni rivojlantirish
ta’lim sifatini oshirishda muhim omil ekanini ko‘rsatadi.

Kalit so‘zlar

Tasvirli fikrlash, tafakkur, bilish jarayoni, pedagogik ahamiyat, ijodiy tafakkur, vizual
idrok, ta’lim samaradorligi, o‘quvchi shaxsi.

KIRISH
Zamonaviy ta’lim tizimi oldida turgan eng muhim vazifalardan biri o‘quvchilarda
mustaqil fikrlash, ijodiy yondashuv va bilimlarni chuqur anglash qobiliyatini
shakllantirishdan iboratdir. Bu jarayonda tafakkurning turli shakllari, xususan, tasvirli
fikrlash alohida ahamiyat kasb etadi. Inson atrof-muhitni idrok etishda, vogelikni
anglashda va bilimlarni o‘zlashtirishda ko‘pincha obrazlar, tasvirlar va ramziy
ifodalarga tayanadi. Shu bois tasvirli fikrlash pedagogik jarayonning muhim tarkibiy
gismi sifatida garaladi.
Tasvirli fikrlash ta’lim jarayonida o‘quvchilarning bilimni faqat eslab qolishiga emas,
balki uni anglashiga, tushunishiga va amaliy faoliyatda qo‘llashiga xizmat qiladi.
Aynigsa, bolalik va o‘smirlik davrida tafakkurning obrazli shakllari ustun bo‘lishi
sababli, ta’limda tasvirli fikrlashni rivojlantirish masalasi dolzarb hisoblanadi. Shu
nuqgtai nazardan, mazkur magolada tasvirli fikrlash tushunchasi va uning pedagogik
ahamiyati ilmiy-nazariy jihatdan tahlil gilinadi.
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Asosiy gism
Tasvirli fikrlash tushunchasining mohiyati
Tasvirli fikrlash inson tafakkurining obrazlar orqali amalga oshadigan shakli bo‘lib, u
vogelikni bevosita tasvirlar, manzaralar, ramzlar va tasavvurlar yordamida anglashga
asoslanadi. Bunday fikrlash jarayonida inson real predmetlar yoki hodisalarni ularning
obrazlari orgali gqayta tiklaydi va ularga nisbatan munosabat bildiradi. Tasvirli fikrlash
ko‘proq sezgi va idrok bilan chambarchas bog‘liq bo‘lib, tafakkurning mantiqiy
shakllariga nisbatan emotsional va ijodiy xarakterga ega.
Psixologik tadgiqgotlar shuni ko‘rsatadiki, tasvirli fikrlash inson ongida mavjud bo‘lgan
bilimlarni yaxlit tizimga keltirishga yordam beradi. Obrazlar orgali fikrlash jarayonida
axborot tezrog gayta ishlanadi va uzoq muddatli xotirada mustahkam saqglanadi. Shu
sababli tasvirli fikrlash ta’lim jarayonida samarali o‘qitishning muhim vositasi sifatida
namoyon bo‘ladi.
Tasvirli fikrlashning psixologik asoslari
Tasvirli fikrlash idrok, xotira, tasavvur va emotsiya kabi psixik jarayonlar bilan uzviy
bog‘ligdir. Inson biror hodisa yoki tushunchani obraz shaklida gabul gilganda, uning
miyasida muayyan tasvir hosil bo‘ladi. Ushbu tasvirlar keyinchalik fikrlash jarayonida
qayta tiklanib, yangi bilimlarni o‘zlashtirishga yordam beradi.
Bolalarda tasvirli fikrlash ayniqgsa kuchli rivojlangan bo‘lib, ular atrof-muhitni asosan
obrazlar orqali anglaydilar. Shu sababli boshlang‘ich va o‘rta ta’lim bosqichlarida
tasvirli fikrlashni rivojlantirish pedagogik jihatdan muhim ahamiyatga ega. Tasvirli
fikrlash o‘quvchilarning mantiqiy fikrlashiga ham ijobiy ta’sir ko‘rsatib, murakkab
tushunchalarni osonroq o‘zlashtirishga imkon yaratadi.
Tasvirli fikrlash va ta’lim jarayoni
Ta’lim jarayonida tasvirli fikrlash o‘quvchilarning bilish faoliyatini faollashtiruvchi
omil hisoblanadi. Obrazlar, chizmalar, jadvallar, sxemalar va vizual materiallar
yordamida berilgan bilimlar o‘quvchilarda katta qiziqish uyg‘otadi va ularning
digqgatini jamlashga yordam beradi. Natijada ta’lim jarayoni samaraliroq kechadi.
Tasvirli fikrlashni rivojlantirish orqali o‘quvchilarda fanlararo bog‘liqlikni anglash,
sabab-ogibat munosabatlarini tushunish va muammoli vaziyatlarga ijodiy yondashish
qobiliyatlari shakllanadi. Aynigsa, tabily fanlar, til va adabiyot, tasviriy san’at kabi
fanlarda tasvirli fikrlash muhim o‘rin tutadi.
Tasvirli fikrlashning pedagogik ahamiyati
Tasvirli fikrlashning pedagogik ahamiyati shundaki, u o‘quvchilarning shaxsiy
rivojlanishiga bevosita ta’sir ko‘rsatadi. Tasvirli fikrlash orqali o‘quvchilar o‘z
fikrlarini erkin ifodalash, o‘z tasavvurlarini namoyon etish va ijodiy yondashuvni
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rivojlantirish imkoniyatiga ega bo‘ladilar. Bu esa ularning o‘ziga bo‘lgan ishonchini
oshiradi va ta’lim jarayoniga faol jalb etadi.
Pedagogik faoliyatda tasvirli fikrlashdan foydalanish o‘qituvchiga darsni qiziqarli va
tushunarli tashkil etish imkonini beradi. Vizual materiallardan foydalanish
o‘quvchilarning individual xususiyatlarini hisobga olishga yordam beradi, chunki har
bir o‘quvchi ma’lumotni turlicha idrok etadi. Tasvirli fikrlash esa turli idrok uslublarini
uyg‘unlashtirish imkonini yaratadi.
Tasvirli fikrlashni rivojlantirish yo‘llari
Ta’lim jarayonida tasvirli fikrlashni rivojlantirish uchun turli metod va vositalardan
foydalanish mumkin. Vizual ko‘rgazmalar, rasm va diagrammalar, mental xaritalar,
rolli o‘yinlar va ijodiy topshiriglar tasvirli fikrlashni rivojlantirishda samarali
hisoblanadi. Bunday yondashuvlar o‘quvchilarning faolligini oshiradi va bilimlarni
mustahkam o‘zlashtirishga yordam beradi.
Shuningdek, o‘quvchilarga mustaqil tasvir yaratish imkonini berish, masalan, mavzu
asosida rasm chizish yoki hikoya tuzish orqali ularning tasvirli fikrlash qobiliyatini
yanada rivojlantirish mumkin. Bu jarayonda o‘qituvchi yo‘naltiruvchi va
rag‘batlantiruvchi rolni bajaradi.
Tasvirli fikrlash va ijodiy tafakkur
Tasvirli fikrlash ijodiy tafakkurning muhim asosi hisoblanadi. Obrazlar orgali fikrlash
insonni yangicha g‘oyalar yaratishga, muammolarga noodatiy yechim topishga
undaydi. Ta’lim jarayonida tasvirli fikrlashni rivojlantirish orqali o‘quvchilarda ijodiy
yondashuv, fantaziya va mustaqil fikrlash gobiliyatlari shakllanadi.
[jodiy tafakkur esa zamonaviy jamiyatda muhim kompetensiya sifatida e’tirof etiladi.
Shu sababli ta’lim jarayonida tasvirli fikrlashni rivojlantirish o‘quvchilarning
kelajakdagi kasbiy va shaxsiy muvaffagiyatlari uchun muhim poydevor yaratadi.
Xulosa
Xulosa qilib aytganda, tasvirli fikrlash inson tafakkurining muhim shakli bo‘lib, u
ta’lim jarayonida o‘quvchilarning bilimlarni chuqur anglashiga, ijodiy rivojlanishiga
va bilish faoliyatining faollashuviga xizmat qiladi. Tasvirli fikrlashning pedagogik
ahamiyati uning ta’lim samaradorligini oshirishdagi o‘rni bilan belgilanadi. Ta’lim
jarayonida tasvirli fikrlashni rivojlantirishga garatilgan metodik yondashuvlardan
foydalanish o‘quvchilarning shaxsiy va intellektual rivojlanishini ta’minlaydi. Shu bois
tasvirli fikrlashni pedagogik jarayonda keng qo‘llash va uni rivojlantirish zamonaviy
ta’limning muhim vazifalaridan biri hisoblanadi.
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bOIII MUs EHI/IK KAPOXATIIAPUJIA OHIKO30H OCTHU BEBUHUHI'
VUPAIII IAPAKACH

Kapumos Pacynbexk XacanoBu4., Asusiadepranos JAnmmon llapkaroBuy.,
JxymanuszoB PycramOexk AauindexoBud., ZJKymanusazos Maxmyn
Ha3zap6aeBu4., MatsicyooB IOcyp AnqnndoexoBuy.

VYpranu nasiat THOOMET MHCTUTYTH.

Magp3yHuHr nosa3apojuru: byryHru kyHaa 3aMoHaBuii THOOMETHA KacayuTHKIap
W4ua FOKOPH YJIUM Ba HOTHPOHJIMKKA OO KETyBUYM XoJaTiapaaH oupu Oy Oomr Mus
€NUK KapoxaTh XHCOONaHaAW. YMyMaH OJdragia MapKa3uil HepB TU3UMHU
HIMKacTIaHUIUIapu (OHMIA WYKU ab30Japla, >KyMilaJlaH OIIKO30H OCTH Oe3ujaa
UKKWJUTaMYd  QYHKITMOHAT Ba MOPQOJOTHK Y3rapuiuiap PUBOKIAHUIIN MYMKHH.
HeliposH10kpuH Ba BereTaTuB Oy3UIIUIILUIAp HATUXKACK A CTPECC-TOPMOHIIAP TaAbCUPH,
OpTaHU3MMJIaTH MHUKPOLUMPKYJSAIUSHUHT W3JaH YUKHWIIA OINKO30H OCTH 0Oe3u
muKacTianu xaspuuu omupany. 1y ca6abmu BMEXnapaa omko3oH octu 6e3u
MATOJIOTHSICHHUHT yupalll JapakKaCHHH YpraHuil OyryHTHM KyHJa THOOMET coxacwaa
MyXHM aXaMHUSTTa dTa.
Numnuar makeaam: bomr must ENuK skapoxatiiapu Ky3aTuira 6emMopiap/a OIIKo30H
ocTH 0€3M MIMKACTIAHUITUHUHT YUpalll Japakacy Ba KIIMHUK aXaMHUSITHHN aHUKJIAIIL.
Ousnunran Hatmwkagap: Onub OopwiraH TEKIIUPYBIAp HATHXKACHAA, TaJAKHUKOTra
TaAKUKOTra TYpJIM OFUPIMK jaapaxacugary BMEJK Gunan craumoHap 1aBojaHraH
oemopnap kupuTwinbO, Oapuya Oemopnapja KIMHUK, OWOKMMEBUM, YJIBTPATOBYII
TeKIUPYBU Xamza 3apyparra kypa KT mabmymoTnapu taxiun KuiauHad. OauHraH
HATWKAlap CTaTMCTHK ycyuuapaa Oaxomangu. BMEJXK Ounan  kacaaiaHrasn
OCMOpJIApHUHT MabJIyM KHCMHJA OIIKO30H OCTH O€3WMHUHI  (YHKIIMOHAJ
Oy3wnunuiapy aHUKIAHAM. OHr KyO Xojarjapja TullepamMuiiazeMus, 0e3
napeHXxuMacuHUHT 1uddy3 y3rapunuiapy Ba pPEaKTUB MMAHKPEATUT Oenruiapu
kysatunau. Orup napaskanaru BMEXKnapia omko30H ocTé 634 IUKACTIaHUIIMHUHT
ydpaml Japa)xacll €HTHJI jKapoxaTjapra HHUcOaTaH Ce3Wjapid OKOpU JKaHU Kaiij
STUIIJIN.
XyJocanap: Xyjoca YpHuIa ITyHU aUTUIIT MyMKHHKH, OOTII MU €MUK KapoxaTiapua
OIIIKO30H OCTH 0O€3W IUKACTIAHUIIN HUCOAaTaH Te3-Te3 y4pald, KaCaIMK OFUPIIUTH
Owsan y3Bui OOFNIUK SKaH. byHaail 6emopiapaa omKo30H OcTU 0€3U XOJIATHHH 3pTa
JTUArHOCTHKA KWJUII Ba JWHAMUK Ha30paTra OJHII acopaTapHU OJIWHU OJHUIIIA
MyXHUM aXaMHUSTTa dra.

DoiigaJaHUITraH ajaduéraap:
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Annotation: This article delves into the profound philosophical perspectives of
the featured thinker. It particularly demonstrates that the genesis of the philosopher's
seminal work, "Being and Time," fundamentally shaped his critical stance and
conceptualization of modern technology. Furthermore, the analysis reveals how
humanity's pervasive integration and mastery of technology within societal structures
concurrently contribute to a discernible ideological decline.

Key words: existence, time, aesthetics, creativity, nature, existence, culture,
civilization, development, sustainability.

Annotatsiya: Ushbu magola faylasuf ijodkorining boy falsafiy mushohadalari
va g'oyaviy qarashlar olamiga chuqur nazar tashlaydi. Xususan, unda faylasufning
fundamental asari "Borlig va vaqt'ning yaratilishi uning zamonaviy texnologiyalar
dunyosiga bo‘lgan munosabatini tubdan shakllantirishda muhim rol o‘ynagani ilmiy
asosda dalillangan. Shuningdek, insoniyat jamiyatida texnologik taraqgiyotning
shiddatli rivoji, o‘z navbatida, mafkuraviy tanazzul va g'oyaviy bo'shligning yuzaga
kelishi mumkin bo‘lgan xavflar bilan ham bog'ligligi atroflicha yoritib berilgan.

Kalit so‘zlar: borliq, vaqt, estetika, ijodkolik, tabiat, mavjudlik, madaniyat,
tsvilizatsiya,taraqqiyot, bargarorlik.

Martin Heidegger (1889-1976), a German thinker who entered the landscape of
20th-century world philosophy with a distinctive style, stands as one of its most
profound and influential figures, renowned for introducing novel approaches. In his
extensive body of work, he masterfully articulated the crucial interplay of art and
technology within the broad contexts of societal stability and the boundless potential
of human creativity. Indeed, his philosophical output reveals distinct chronological
phases, underscoring a remarkable evolution and significant shifts in his core research
interests and intellectual pursuits.

Martin Heidegger's life and extensive body of work have been the subject of
numerous scholarly investigations worldwide, yielding a vast collection of dedicated
academic publications. Notably, among the CIS countries, Russian scholars such as
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V.S. Malakhov, P.P. Gaidenko, S. Frank, G.G. Shpet, M. Bakhtin, and R. Jakobson
have distinguished themselves through their diligent efforts in translating his scientific
and philosophical works, alongside publishing a substantial number of monographs.
Their profound engagement is also evident in the scientific activities of many other
regional academics. For instance, N. Motroshilova conducted a rigorous analysis of
Heidegger's scientific-philosophical ideas in her own research, contributing
significantly to the understanding of his complex concepts. These critical studies by
Russian philosophers have thoroughly explored essential facets of Heidegger's thought
and ideation. This sustained scholarly interest has also manifested in the emergence of
dedicated chapters within various textbooks on the philosophy of science and
technology, as well as in distinct monographic studies. However, despite this extensive
global and regional scholarship, a notable lacuna persists: to this day, Heidegger's
philosophical works have not been translated into Uzbek within the intellectual
endeavors of Uzbek philosophers. Our present research is specifically drawn to the
profound social significance embedded within his ontology and philosophy of
technology.

Indeed, Martin Heidegger's philosophical reflections on Being, by their very
nature, arguably fostered a system of alienation from global culture. These principles
are intrinsically linked to Heidegger's aesthetics, as his doctrine commences by
transcending any mere objectivity of what is depicted, instead positing the non-
objective, ‘worldly appearance' as the fundamental constitutive moment of artistic
creation [6.90]. In stark contrast to many proponents of modern abstract painting,
Heidegger does not dismiss an ambiguous objectivity within the content of art; rather,
he endeavors to legitimate it through the lens of transcendental existence. Indeed,
according to Martin Heidegger's perspective, to philosophize about Being itself
fundamentally shaped a system of alienation from global culture. These principles are
directly linked to Heidegger's aesthetics, as his doctrine commences by moving beyond
any simple objectivity of what is depicted, instead declaring the non-objective, ‘worldly
appearance' as the primary constitutive moment of artistic creation [6.90]. In contrast
to many proponents of modern abstract art, Heidegger does not preclude an ambiguous
objectivity within the content of art; rather, he endeavors to justify it through the
concept of transcendental existence. By the 1940s and 1950s, the culmination of Martin
Heidegger's core philosophical views manifested in the creation and publication of
works such as "The Philosopher Poet" and "The Philosopher of His Homeland." The
titles of these collections, notably, have been translated into various world languages.
Despite the acknowledged challenges in fully grounding his ontological conception,
Martin Heidegger's work, particularly "The Question Concerning Technology," offers
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profound and distinctive insights into the ‘technological civilization' and the crisis of
modern Western culture, significantly impacting contemporary understandings of
knowledge.

Martin Heidegger's profound interest in technology and his distinctive approach
to the essence of both technology and art emerged precisely after 1936, following the
publication of "Being and Time." Indeed, a thorough examination of the aspects
concerning techné (technology) would be impossible without a prior understanding of
the question of Being as articulated in "Being and Time" and its foundational
ontological conception. The scholar's worldview and philosophical perspectives were
thus intrinsically aligned with his ontology, incapable of existing independently [3.45].
Concurrently, within the thinker's broader philosophical outlook, his reflections on the
precise role of art and technology underwent a discernible evolution across various
stages of his work, mirroring shifts in his fundamental relationship to the concept of
Being.

In his scholarly endeavors, M. Heidegger set forth exceptionally clear objectives,
chief among them being the rigorous examination of the question of Being.
Specifically, he aimed to identify the historical juncture at which philosophy, in its
human trajectory, ceased to engage explicitly with the discourse of Being. According
to Heidegger, the contemporary state of philosophy is characterized by a critical
obliteration of the distinction between Being (Sein) and beings (Seiendes), rendering
this fundamental difference effectively inconsequential. Consequently, a form of
conceptual substitution occurs: when one speaks of Being, what is implicitly meant
and understood is merely existence, or 'beings' [4.50]. Metaphysics, in this context,
contemplates beings but mistakenly designates them as Being. The concept of Being
itself thus devolves into an empty notion, failing to ignite genuine philosophical
inquiry. He put forth the poignant contention that the fundamental problem is not that
the concept of Being remains unresolved, but rather that Being has ceased to even be
recognized as a problem at all. Heidegger's central argument posited that technology
cannot be understood merely as an instrumental tool; rather, he sought to explain it in
a more profound sense. He recalled that the ancient Greeks effectively employed the
singular concept of "techn€" to denote both craftsmanship and the fine arts [2.100]. For
Heidegger, "techng" is one of the fundamental modes of revealing, opening up the
domain in which the hidden truth of Being comes to presence. However, he cautioned
that the very technology being created, if unchecked, threatens the essence of
humanity, contributing to its depersonalization, the primitivization of its spiritual
world, the pervasive dominance of mass culture, and, concurrently, the erosion or even
demise of language itself. Consequently, to avert these outcomes, humanity must

30 INTERNATIONAL SCIENTIFIC INNOVATION RESEARCH CONFERENCE universalconference.us



e p— INTERNATIONAL SCIENTIFIC
INNOVATION RESEARCH CONFERENCE

Volume 03, Issue 01 2026
critically examine the inherent essence of the possibilities concealed within modern
technology, cultivate a thoughtful freedom in its engagement, and grasp the profound
dangers inherent in narrowly pragmatic perspectives.

Ultimately, Martin Heidegger's profound reflections within the framework of his
philosophy of art most notably exemplified by "The Origin of the Work of Art"
introduced a highly pertinent and deeply influential theme for the development of both
the philosophy of art and the philosophy of technology in the 20th century. In his
writings, Heidegger advanced a remarkably original and comprehensive exposition of
his views. He asserted that, within the context of art, "art is the self-assertion of truth,
and beauty is the hidden path of Being's emergence.” Truth in art, therefore, is
fundamentally an act of disclosure and manifestation. Thus, as Heidegger meticulously
elucidated, Van Gogh's painting enables us to discern the intrinsic reality of the old
shoes depicted therein; their worn condition, precisely, underscores their authenticity
and reliability, revealing their embeddedness in a lived world. These are not merely
arbitrary household objects, but rather trustworthy mediators between the world of
humans and the earth that does not belong to them. The artwork reveals the primordial
rift between Earth and World, yet simultaneously unites them within itself. World and
Earth are inextricably bound, though asymmetrical. The Earth is "that which is not
confined by anything, boundless, and inexhaustible.” In this regard, creativity, broadly
understood as human ‘work' (or 'dwelling’) upon the earth, according to Heidegger,
"unveils a stronghold founded upon all accumulated human experiences.” The Earth is
the ground of the World, not vice versa. Humans may strive for scientific and
technological development of nature, yet all human calculations and the audacity of
will are ultimately undermined by the Earth's self-seclusion [5.60].  Artistic creation
thus expresses truth in this profound manner.In Heidegger's ontological theory, art
serves to protect humanity from the leveling of existence, while aesthetics affirms the
existentiality of the artwork. Heidegger's aesthetic doctrine is not merely a regression
to the past; rather, it represents a renewal of the idea of Being and beauty, grounded in
the philosophical experience of the present era. The primary task here is to comprehend
and articulate the human body and every material object in connection with the
openness of the world. More broadly, this shift in understanding the purpose and
meaning of visual art in society is precisely linked to the artist's continuous departure
from the rigid laws of geometry as a predetermining factor in their work.

Despite these insights, we must also acknowledge that Heidegger himself
expressed highly critical views regarding aesthetic ideas in the classical sense. His
strict rejection of any proximity to aesthetics, in its conventional meaning, effectively
insulates the aesthetic component of the 20th century's greatest ontological project
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from certain interpretive approaches. Furthermore, we conclude that while it may be
challenging to pinpoint a clear, universal, and substantiated methodology for the
analysis of art within Heidegger's philosophy, it is, nonetheless, identifiable and
applicable. Martin Heidegger, in his foundational works, proposes a profoundly
different approach to creativity, especially artistic creation, advocating for a unique
methodology in its exploration. This stands in distinct contrast to conventional
European traditions of the ‘philosophy of art," which typically undertake the analysis of
artworks by focusing on their immediate experience. Yet, as Heidegger contends, the
ultimate significance lies in a deep, transformative immersion into this alternative
trajectory. Consequently, he regards this critical task as fundamentally intractable when
confined within the established parameters of traditional aesthetics.
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“MAKTABI'AYA TABJIUM EIHI[AFI/I BOJIAJIAP TAPBUSICUIA
BATAHITAPBAPJIUK XUCJIATIAPUHU PUBOXKJIAHTUPUILT”

Bbypxonosa Xypuinga MancypoBHa
daprona susiosaTu byBaiina
TYMaHH 33-AMTT JUPEKTOPH

AHHOTALIMA

Ymlby Makomama MakTabraya TabJuM Emjgard  Oonaiapja  BaTaHIIapBapJIUK
XUCJIaTIIapUHU [HAKIVIAHTHPHUITHHUHT HHMHﬁ-HaSapI/Iﬁ Ba MCTOJUK aCOCIapH TaXJINJI
KWINHraH. BatannapBapiuk TapOHWSCHHMHI Ma3MyHHU, YHUHI MWJUIMA Kaapusatiap
OwiaH yWFYHJIUTH Xamja OoJjia IaxCu PUBOXKUJArU YpHH EpuTuiaraH. Makrabraua
TabJIMM Myaccacalapua BaTAHIIAPBAPJIWK XMCCUHU IAKJUIAHTUPUILIA YIUUH, PTaK,
MUJUIMIM aHbaHalap, JaBjaT paM3liapd Ba MOKTUMOUN MYXUTHUHT aXaMHsITH acociad
oepwirad. Makosiaa 0onanap € XyCyCUsiTIIapuHi HHOOATTa OJIraH XoJ1j1a caMmapaiu
MeJJarOruK METO/ Ba YCyJUIap TakiIu( dTHITaH.

Kaant cy3aap: makrabrada TabiuM, BaTaHIapBaApJIMK TapOUsiCH, MUJUIMM FOs1, OoJa
TapOUsICH, MAbHABUN-aXJIOKUH PUBOXKIIAHUIL, TIEIArOTUK METOIap.

AHHOTALMA

B craree paccMarpuBarOTCd HAYYHO-TEOPETUYECKHE M METOJUYECKHUE OCHOBBI
dbopMupoBaHHUS TATPUOTHYECKUX KAueCTB Yy JI€TeH JOIIKOJILHOTO BO3pacTa.
PaCKpBIBaeT CcA CYIITHOCTb MNaTpuoOTHUYCCKOIO BOCIIMTaHMUA, ero CBA3b C
HallMOHAJIbHBIMW HNCHHOCTAMM W 3HAYCHHC B PpPA3BUTUU JIMYHOCTHU pe6eHKa
O0ocHOBaHa pOJIb JIOUIKOJBHBIX OOpa30BaTEIbHBIX YUPEKICHUM, UTPOBBIX
TCXHOJIOFI/Ifl, CKa30K, HallMOHAJIbHBIX TpaI[I/II_[I/Iﬁ U TOCYAapCTBCHHBIX CHUMBOJIOB B
BOCIIUTAHUU TaTpuotusMma y nererd. [lpemnokensl 3¢h(EKTUBHBIE MMENArornyecKue
METO/IbI C YYETOM BO3PACTHBIX OCOOCHHOCTEH TOIIKOJIbHUKOB.

KiroueBble cioBa: JOIIKOJBHOEC 06paBOBaHI/Ie, IMaTPUOTHUYICCKOC BOCIIMTAHUC,
HaIllMOHAJIBHBIC IOEHHOCTH, JIMYHOCTHOC Pa3BUTHUC, AYXOBHO-HPAaBCTBCHHOC
BOCIIMTAaHHUC, IICAaroruka.

Abstract

This article analyzes the scientific, theoretical, and methodological foundations of
developing patriotic qualities in preschool children. The essence of patriotic education,
its connection with national values, and its role in child personality development are
discussed. The study emphasizes the importance of preschool institutions, play-based
learning, storytelling, national traditions, and state symbols in fostering patriotism.
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Effective pedagogical methods tailored to the developmental characteristics of
preschool children are proposed.

Keywords: preschool education, patriotic education, national values, child
development, moral education, pedagogy.

KHUPHII
byryuru rnobamnamyB skapa€Hiapu okaaal Keya€TraH Iapoutna €l aBJIOJAHU
Baranra myxa60ar, Muumii Fypyp Ba (UIOWWIMK pyxuaa TapOusiam Xxap Oup
KAMUSTHUHT YCTYBOp Basubanapuman Oupu xucoOiaHaau. AWHHMKCA, MakTaOrauya
TapauM €mmaa Oonajlap OHIHMJA BAaTAHMNAPBAPIUK XUCIATIAPUHU IHAKIIAHTUPHIL
kenrycuga ¢aon (QyKapoduK MO3UIMACUTA 3ra, MabHaH OapKaMoJl MIaXCHU KamoJ
TONTUPULIHUHT MYXUM OMUJIUIUD.
MakraOrava naBp 0oJia axcu pUBOKMHUHT 3HT HO3HMK Ba TabCUPYaH OOCKUYM OYInO0,
allHaH 11y JAaBpjaa OOJIAaHMHT JTyHEKapaliv, XHUC-TyHFyJapu Ba HWKTHUMOMM
KaJpusiTiapra MmyHocabatu maksuianaau. [y cababiu BataHnapBapiavk TapOUsICUHU
TH3UMJIM Ba MAaKCaJJIM paBUIIA TAlIKWI OSTHUII TEJaroruk >KUXaTAaH Jg073ap0
XHcoOIaHaIu.
Acocuii KUCM
BarannapBapnauk TapOUsICHHUHT Ma3MyHH Ba MOXUSATU
BarannapBapnuk — Oy wmaxcHuHr Y3 Baranura, xanakura, TWIMra, Tapuxd Ba
MaJaHUATATAa HUCOATaH YyKyp XypMaT Ba CajgokKaT Tyurycumup. Y dakar Xuccuid
X0JIaT 3Mac, 0aJKu WKTUMOUI-MabHaBul cudar cudaruia HaMoEH OYnaau.
Makrabraya €upmaru Oosiajap ydyH BaTaHNApBapiHK TYLIYHYacH aOCTPakT sMac,
O0anKyW KOHKpeT oOpasjiap OpKaldM aHrjaHaad. MacaiaH, owna, Oordya, Maxajia,
tabuar, Oalipok, KYIIUKIAap Ba »pTakiap opkaiu Ooyiana Baran xakuma mactiaOku
TacaBBypJiap LIAKIIAHAIH.
MakraOraya TabIuM Myaccacacuja BaTaHIapBapJIMK TAPOUSCUHUHT aXaMHUSITH
Makralraya TabiuM Myaccacajapu OojamapHu WXTHUMouUW Xa€rtra Taiéprarima
MyXHUM TapOusBuil MaiioH XxucoOmanaau. by myaccacanapaa 6omnanap xamoana Y3uHU
TYTHII, KaTrTajiapra XypMmar, TEHrJolIapra MeXp KYypcaTUIl OpKaIu WKTUMOUU
Taxpuba oprrupaau. AHa 1y JkapaHIa BaTaHMAPBAPJIHMK  XUCJIATIAPUHU
HIaKJUTAHTUPUII camapaii Keyau.
Ha3zapwmii acociianui
Makonanunr Hazapui acocu JI.C. BBITOTCKUHHMHT  MKTUMOMN-MaJaHUIA
PUBOKJIAHUII HA3ApUSICH, D. DPUKCOHHUHT TICUXOCOIMAT PUBOKIIAHHUII KOHIETIIIUSACH
xama XK. [Tnaxke TomoHHIAaH UNTA0 YUKUIITAaH KOTHUTUB PUBOXKIIAHUII HAa3apHUscUTra
TasiHA/I!.
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Boiroukuii TabiauM Ba TapOus 00ja pUBOXKHIA €TaK4M pOJIb YWHAIIMHU TabKUJIA0,

MOKTUMOMI MyXUTHUHT TabCUPUHU acocyiad Oepran. DpUKCOH 3ca 3pTa €M1jia UIIOoHY,

caJioKaT Ba jKamoara MaHCYOJMK XUCCH WIAKJUIAHWIIMHU KypcaTtrad. by Hazapuii

¢HpamryBiap MakTabraya TabliMMJa BaTaHMApPBAPJIMK TApOUSCUHUHT  WIJIMHA

MONIEBOPUHHU TAIIKHUII ITA]IH.

MeToauka

MakraOrayva €uiiaru 6oJianap/ia BaTaHIapBapIuK XUCIATIApUHU PUBOXKIAHTUPHIILIA

KyHuJlaru MeTojiap caMapaiu XucoOJaHaIu:

Vitun paonusaty — “Mennnr Batanum”, “KaxpaMoniap n3uan” kabu posuty yiuHIap

DpTak Ba XMKOsJIap — MUJUIMKA KaxpaMOHJIap, TapuxXuid 00pasiiap opkaiu TapOus

HaBnat pamznapu OwiaH TaHUINTHPHIN — OalpoK, Tepd Ba Magxus Ma3MyHUHH

Oonanapra cojiia TYUIyHTHPHUIIT

Munnuit Gaiipam Ba anbaHaniap — HaBpy3, Mycrakuuink OalipamMu OpKail MUJUTUI

FypypHM WaKuiaHtupuulVbkoquii wmomlap — pacM  YW3MIL, KYIIUK ~ aWTHIL,

caxHaJIaIlITHPUII

by wmetomnmap OonamapHuHT €I Ba TCHXOJIOTHK XyCyCHSTIIapura Moc O0ynu0,

BaTaHMaPBaPJIMK XUCCUHM TaOUMI Tap3/a PUBOMIIAHTUPUIITA XU3MAT KUJIA]IH.

XyJsoca

Xynoca KwidO aWTranaa, Maktabraya TabauMm Emjgard Oonamap TapOusicuaa

BaTaHNAPBAPJIUK  XHUCIATIAPUHU  PUBOXKIIAHTUPUIN  SKaMHUSTHUHT  MabHaBUU

Oapkapop/Mru Ba Kellakak TapakKUETH YUyH MyXUM axamusTra sra. by skapaéu

WJIMUM acocjaHTaH, TU3UMJIM Ba MAaKCaJJIu MeAaroruk (aoJusTHU Tajad KuJasu.

Makrabraya TabpiIuM Myaccacalapyja BaTaHMApBapiUK TapOUsSCHHU CcaMapaiu

TalIKWJI 3TUIl Oonanapia MWUIHN Fypyp, (GYKapOJIUK MAaChYJIHSATH Ba WIKTUMOHIM

(aoJITMKHY IAKJJIAHTUPA/IH.
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ITTOYKOMAHMHI' TYPJIM BOCKUUWIAPUJIA K¥Y3 CKJIEPACHU BA KV3
KOBOFH IIUTEJUAJ YCMAJAPHUHT MOP®OJIOT UACH.

3aBropoanmii Pycram /ImurpueBn4., Kapumos Pacynoex XacanoBuu.,
SAkyooB Aimmbex baxoauposuu.
Ypranu gasaar THOOMET HHCTUTYTH.

MagB3yHHUHT [0/13apOJIMIH: KacaJUIMKIAp opacujia O(TOIMOJOTUK KacaJTUKIIap
nuua TIOYKOMaJar KYpuil KOOWIMSITHHUHT CEKWH-aCcTa WYKOTHUIITa OO KeIyBYH
HelpojiereHepaTuB KacaJTuK OYianO, YHUHT HaTH)Kacuaa IMaToreHe3uja Ky3 H4d
OOCMMUHUHT OIIMIIK OMJIaH OMp KaTtopa cKiepa TYKUMacHHUHT MOPpOodyHKIIHMOHAI
V3rapunuiapy myxuM ypuH Tytaau. lly Ounan Oup Karopaa, Ky3 KOBOFU TEpH Ba
AMUTENMAN TY3WIMAJTAPUHUHT TPOPUK XOJATH TIIOYKOMAHUHT TYpJiau OOCKHUIapuia
Yy3rapub, snuTeNnHall ycMmallap pUBOXKIAHUIIM YYYH MOPQOJIOTHK 3aMHH SIPATHUIIN
MyMKHH. Ma3kyp Macaia oQTajaMOJOrus coxacujaa Xo3uprada KaMm YpraHujirat
0yn0, yHH KOMILIEKC MOP(OJIOTUK TaXJIWUJI KWK J0J13ap0 XucoOmaHa u.
TagKMKOTHUHT MaKcaau: TAJKUKOTHUHT Makcaau cudaruia TIIOYKOMaHUHT TYPJIH
Oockuuinapuaa Ky3 CKIepacd XamMJa Ky3 KOBOFM OJOUTENIUal YcMalapUHUHT
MOP(OJIOTUK Y3rapuliuIapuHu Oaxoari.

Taakukor ™MarTepuayiapu Ba Yycyapu: TaakukoT warepuanu cudaruaa
rioykoMaHuHT -1V 6ockuunapua xappoXJuk aMalueTH YTKa3miran oeMmopiapaan
OJIMHTaH CKJiepa TYKMMAacH Ba KY3 KOBOFU SMUTENMAT YCMaJTapUHUHT OUOICUsIApH
YpraHuiIy. YpraHuIl TaBOMHJIA TMCTONOTHK TAXJIMI I'eMAaTOKCHUIMH-303MH OWJIaH
Oyam opkanu amanra ommpuiaan. MopdoMeTpuk KypcaTkuwiap — KoJulareH
TOJNIAJIADUHUHT KAJIUHIUTH, (uOpobnacTiap 3UWIMIM Ba DSOUTENHAT XyXKailpa
aTUIIHSICH dapakacu OYinda 6axoJIaH/Ix.

Tagkukor HaTwxkagapu: OJMHTaH TAaAKUKOT HaTWKajgapura kypa, [Joykoma
KACAJUTUTHHUHT JacTIa0ku OOCKUWiIapua ckiepaga KoJUlareH TOJaJIapUHUHT KanWTa
xocw1 Oy Ba pudpoodaacTiap GaoJUIMTMHUHT OIIUIIN Ky3aTriau. KacanmukHuHT
Keu OOoCKuWwiIapAa 3ca CKIEpOo3, THAJIMHO3 Ba MHUKPOLMPKYJIATOp Y3rapuiuiap
aHukJanau. Ky3 KOBOFM snuTenua ycManapuaa SIUTEIUN TUIIEPILIa3UusiACH, aKaHTO3
Ba alipuMm xojiapAa Xykailpa arunusicu Oenruiaapu Ky3aTHWiah. | J10yKOMaHUHT
wirapuiaaran OOCKWUYJIapuaa JMHUTeNuan ycMmanapaa npoiudepatuB (aoTTUKHUHT
OILLMIIY TEHACHUUSACH Kal]l STUIIIN.

XyJoca: xyjnoca YpHHMAAQ INIYHH alTUII MYMKHHKH, TJIOYKOMAaHUHT TypJd
Oockuwiapuaa Ky3 ckiaepacugard Mop(doiaoruk y3rapunuiap Ky3 KOBOFH SIUTEIHAI
TY3WIMAJTApUHUHT TPOPUK XO0JIaTUra TabCUP KypcaTaau. AHUKIAHTaH MOP(OIOTUK
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XyCycusTiaap TJOyKOMa OWJIaH oOfpuraH Oemopiapaa Ky3 KOBOFM SIHUTEIHAN
S}CMaJIapI/IHI/I 9pTa TalIXHUCJIall Ba HpO(i)I/IJIaKTHKa KWniiaa axaMusaTIdn Ba MYXHM
OMUJI XM COOIaHaIH.
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CELLULAR AND MOLECULAR MECHANISMS OF KIDNEY TISSUE
DAMAGE IN HYPERURICEMIA
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Abstract: Hyperuricemia, defined by elevated blood uric acid levels, is a common
metabolic disorder that can lead to kidney dysfunction in addition to gout. Excess uric
acid induces cellular and molecular changes in renal tissue, including oxidative stress,
inflammation, apoptosis, and fibrosis. Both urate crystal-dependent and crystal-
independent mechanisms contribute to renal injury, affecting endothelial function,
tubular epithelial cells, and interstitial fibroblasts. Understanding these cellular and
molecular pathways is crucial for developing early diagnostic, preventive, and
therapeutic strategies. This paper reviews the current knowledge of the mechanisms
underlying hyperuricemia-induced kidney damage, highlighting potential targets for
treatment and improved patient outcomes.

Keywords: Hyperuricemia, Kidney Injury, Oxidative Stress, Inflammation,
Apoptosis, Fibrosis.

Introduction:

Hyperuricemia, characterized by elevated levels of uric acid in the blood, is a growing
metabolic disorder associated not only with gout but also with kidney dysfunction.
Excess uric acid can directly affect renal cells, triggering a series of cellular and
molecular changes such as oxidative stress, activation of inflammatory pathways,
apoptosis, and fibrosis. These alterations disrupt normal kidney structure and function,
potentially leading to chronic kidney disease over time. Recent research indicates that
kidney damage in hyperuricemia occurs through both urate crystal deposition and
crystal-independent mechanisms, including endothelial dysfunction and cytokine-
mediated inflammation. Despite increasing studies, the precise pathways of uric acid-
induced renal injury are not fully understood, limiting the development of targeted
therapeutic interventions. A deeper understanding of these cellular and molecular
processes is essential for early diagnosis, prevention, and treatment of hyperuricemia-
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related kidney complications. Such knowledge can help improve patient outcomes,
reduce the risk of chronic kidney disease, and inform future therapeutic strategies.
Relevance

Hyperuricemia is increasingly common due to lifestyle and dietary changes.
Understanding its impact on kidney tissue at the cellular and molecular level is crucial
for preventing renal complications and improving patient outcomes.

Main part

Hyperuricemia is a metabolic disorder defined by elevated levels of uric acid in the
blood. It is commonly associated with conditions such as obesity, hypertension,
diabetes, and gout. Excess uric acid can accumulate in tissues and blood vessels,
causing systemic effects. In the kidneys, hyperuricemia is a significant risk factor for
chronic kidney disease. Elevated uric acid affects renal hemodynamics and promotes
glomerular hypertension. Studies indicate that high uric acid levels can impair
endothelial function. This dysfunction reduces nitric oxide availability, increasing
vascular resistance. Hyperuricemia can also activate the renin-angiotensin-aldosterone
system. Activation of this system contributes to sodium retention and hypertension.
Chronic exposure to elevated uric acid induces inflammatory processes in the kidney.
Inflammatory cytokines, such as IL-1, IL-6, and TNF-a, are upregulated. These
mediators promote infiltration of immune cells into renal tissue. Oxidative stress plays
a major role in hyperuricemia-induced renal injury. Reactive oxygen species damage
renal cells and their components. Apoptosis of tubular epithelial cells contributes to
kidney function decline. Prolonged hyperuricemia leads to interstitial fibrosis. Fibrotic
changes reduce glomerular filtration capacity. Clinical studies link hyperuricemia with
progression of renal disease. Early detection of high uric acid is essential for
prevention. Lifestyle modifications and pharmacological interventions are
recommended. Understanding these impacts is crucial for developing therapeutic
strategies.

Renal tissue damage in hyperuricemia begins at the cellular level. Uric acid directly
affects tubular epithelial cells. High uric acid levels induce oxidative stress in these
cells. Reactive oxygen species damage cellular organelles. Mitochondrial dysfunction
occurs due to oxidative stress. Damaged mitochondria release pro-apoptotic factors.
Apoptosis of renal cells reduces nephron function. Inflammatory signals are activated
in response to cell stress. Monocytes and macrophages infiltrate renal tissue. Cytokines
such as IL-1B, TNF-a, and IL-6 are released. These cytokines exacerbate cell injury.
Uric acid crystals can also mechanically damage epithelial cells. Crystal deposition
triggers additional inflammation. Endothelial cells are sensitive to uric acid-induced
stress. Endothelial dysfunction impairs renal blood flow. This leads to ischemic injury
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in the kidney. Fibroblast activation is stimulated by persistent cell stress. Activated
fibroblasts promote interstitial fibrosis. Cell signaling pathways, such as MAPK and
NF-xB, mediate these processes. Understanding cellular responses is key to therapeutic
intervention.

At the molecular level, hyperuricemia activates several signaling pathways. Oxidative
stress triggers activation of NADPH oxidase. This enzyme produces reactive oxygen
species in renal cells. ROS damage DNA, proteins, and lipids. Apoptotic pathways,
including caspase activation, are induced. Uric acid stimulates the NLRP3
inflammasome in renal tissue. Activation of the inflammasome promotes IL-1f and IL-
18 release. These pro-inflammatory cytokines amplify tissue injury. Uric acid also
activates MAPK pathways. MAPK signaling promotes inflammation and cell
proliferation. NF-xB is another key transcription factor activated by uric acid. NF-xB
regulates expression of inflammatory mediators. Endothelin-1 expression is increased,
causing vasoconstriction. Reduced nitric oxide availability contributes to oxidative
stress. Persistent molecular activation leads to fibrosis via TGF-f signaling. TGF-p
promotes extracellular matrix accumulation. Collagen deposition and fibrosis impair
kidney function. Molecular crosstalk between tubular and interstitial cells sustains
injury. Targeting these pathways may provide therapeutic benefits. Research on
molecular mechanisms can guide drug development.

Conclusion

Hyperuricemia significantly affects kidney function through complex cellular and
molecular mechanisms. Elevated uric acid levels induce oxidative stress,
inflammation, apoptosis, and fibrosis in renal tissue, ultimately impairing normal
kidney structure and function. Both urate crystal-dependent and crystal-independent
pathways contribute to renal injury, highlighting the multifactorial nature of
hyperuricemia-induced kidney damage. Understanding these mechanisms is essential
for early diagnosis, prevention, and development of effective therapeutic strategies.
Targeting oxidative stress, inflammatory signaling, and fibrotic pathways may offer
promising approaches to protect renal function. Continuous research in this field can
improve patient outcomes, reduce the risk of chronic kidney disease, and provide
insights into novel treatments for hyperuricemia-associated renal complications.
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YPOBEHBb MOYEBOM KUCJIOTHI Y IPAKTUYECKH 3/I0POBBIX
MOJIOAbIX JIIOAEN

PacysioB A0ayJi10 AMiepoBu4

CamapkarOCcKuli 20cy0apcmeeHHblil MeOUYUHCKUL YHUepcumen, 1e4eOHblil

Gaxyromem
CarropoB Komua Adaykapum yrim

Camapranockuil 20¢y0apcmeenHblil MeOUYUHCKUL YHUgepcumem, ieyeOHblll

Gaxyrbmem
Y:xapoBa YMuaa AKpoM KM3H
CamapkaH/ICKu# TOCY1apCTBEHHBINA MEIUITUHCKUIM YHUBEPCUTET, MEIUATPUICCKUN
bakyabTeT
A3umoBa A3u3a A3MMOBHA
CamapkarOockuil 20cy0apcmeeH bl MeOUYuHCKull yrugepcumem, Mazsucmpamypa no
Hanpasenenuio Tepanus

AHHoTanms: B cTaTee paccMaTpuBaeTCsl ypOBEHb MOYEBOW KUCIOTHI Y TPAKTUYECKU
3I0POBBIX MOJIOJBIX JIFOJEM KaK OAUH M3 IOKAa3aTeJEd COCTOSHUS IIYPUHOBOTO H
obuiero Merabonnueckoro oomMena. OTpakxeHbl OCHOBHBIE (DAKTOPBI, BIUAIOLIUE HA
KOHLICHTPAllMI0O MOYEBOM KHUCJIOTBI, a TakKe €€ BO3MOXHOE 3HAYCHUE B
(bopMHpOBaHUM  CKpPBITBIX  MeTabonuueckux  HapyueHuil. IloguépkuBaercs
JUArHOCTUYECKAS. M MPOTHOCTUYECKAS] 3HAYMMOCTbH ONPEACIICHUS YPOBHS MOUYEBOU
KHCJIOTBI B MOJIOZIOM BO3pAcCTe C LEIbI0 paHHEN MPOPUITAKTUKH CEPIIEUHO-COCYANCTBIX
Y TIOYEYHBIX 3a00J1€BaHUN.

KiroueBbie cioBa: MoueBas KHUCIOTa, MOJIOAbIE JIOAW, IYPUHOBBIA OOMEH,
MeTabosn3M, MPodUIaKTHKA.

BBEJIEHHUE
MoueBasi KHCJIOTa SBIICTCS BaXHBIM OMOXMMHUYECKHM TOKAa3aTesieM, OTPaKaAIOIINM
COCTOSIHME TypPHHOBOTO oOOMeHa B oOpraHu3Me denoBeka. B (dusmomormueckmx
YCIIOBUSIX €€ YpPOBEHb MOAJACPKUBACTCA 3a CUYET COANIAHCUPOBAHHBIX TPOIIECCOB
CHUHTE3a M BBIBEJICHHUS, TJIABHBIM 00Pa30M 4epe3 MOYKU. Y TPAKTHYCCKU 370POBBIX
MOJIOJIBIX JIFOJICH KOHIIEHTPAIMs MOYEBOM KHCIIOTHI, KaK MPaBUIIO, COOTBETCTBYET
HOPMATHBHBIM 3HAYCHUSIM, OJHAKO Ha HE€ MOTYT BIIMATH OCOOCHHOCTH IMHUTAHWSI,
oOpa3 xu3Hu, (pU3nvecKas aKTUBHOCTh W HACJIE/CTBEHHbIE (pakTOphl. B mocnennue
T'OJIbl YCTAHOBJICHO, YTO JaXKe Y KIIMHNYECKH 3JI0POBBIX JIUIT IOTPAHUYHBIC H3MECHCHUS
YPOBHSI MOYEBOH KHUCIOTHI MOTYT HMETh IPOTHOCTHYECKOE 3HAUYECHNE U OBITh CBSI3aHBI
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C PHUCKOM pa3BUTUS METAOOIMYECKUX, CEPACYHO-COCYIUCTBIX M IOYEYHBIX
HapylieHuM. B CBs3M ¢ 3TUM H3ydeHME ypOBHS MOYEBOW KHCIOTBI Y 3J0POBBIX
MOJIOJIBIX JIFOJIEH IPEICTABIIAECT HAYUYHbI HHTEPEC K MOKET CITIOCOOCTBOBATH PAHHEMY
BBISIBJICHUIO HEOJIArOMPUATHBIX META0OINYECKUX TCHICHIIUM.

AKTYaJILHOCTH TEMBbI

AKTyaJlbHOCTb JAHHOTO MCCJEIOBAHUS 3aKJIIOYAETCS B TOM, YTO YPOBEHb MOYEBOMU
KHCJIOTBl y TPAKTHUYECKU 3J0POBBIX MOJIOJBIX JIFOAEH MOXET CIYXUTh PaHHUM
MapKepoM CKpBITBIX METa0OJIMYECKUX HapyuleHud. Jlake He3HauuTeIbHbIE
OTKJIOHEHHSI OT HOPMBI B MOJIOJIOM BO3pacTe CIOCOOHBI B JATbHEWIIEM IOBBIIIATH
PHUCK pa3BUTHA CEPJIEYHO-COCYAUCTBIX U NOYEUHBIX 3a00JIE€BAHUIA, UTO JIETAET JAHHYIO
npo0JsieMy 3HaUUMOM € TOUKH 3pEHUs MPOPUIAKTUIECKONH MEAULIUHBI.

OcHoBHasl YacTh

MoueBass KuCIOTa SBJISETCS BaKHBIM KOMIIOHEHTOM OHOXMMHYECKOTO OOMEHa,
dopMupyOIIUMCSL B pe3yJsibTaTe paclaja IMypPUHOBBIX OCHOBAHUU. Y MNPaKTUYECKU
3I0POBBIX MOJIOJIBIX JIIOJIEd €€ YPOBEHb OTpa)kaeT (YHKUHMOHAIBHOE COCTOSIHHE
MEeTa00JIMYECKUX IPOLECCOB U 3PPEKTUBHOCTh MEXAHU3MOB IMOYEYHON IKCKpenny. B
TOM BO3pacTe OpraHu3M, Kak IpPaBWIO, 00JalaeT BBICOKOW KOMIIEHCATOPHOU
CIIOCOOHOCTBIO, YTO OOECHeYMBaeT CTAOMIBHOCTH roMeocTtasa. OpHako Aaxke HpH
OTCYTCTBHUH KIIMHUYECKHUX IPOSBICHUNA OTKIOHEHHS YPOBHSI MOYEBOM KUCIOTHI MOTYT
CBUJETEIBCTBOBaTh O HAYaJIbHBIX META0OIMYECKUX H3MEHEHUsX. COBpeMEHHbIE
MCCIICIOBAHNs YKa3bIBalOT HA TO, YTO YPOBEHb MOYEBOW KHCJIOTBI TECHO CBS3aH C
HSHEPreTUYECKUM OOMEHOM, COCTOSTHUEM SHJIOTENHS U aKTUBHOCTBHIO OKUCIIMTENbHBIX
MPOIIECCOB. Y MOJIOJBIX JIIOACH NaHHBIE U3MEHEHHS Yalle HOCAT CyOKIMHUYECKUIl
XapakTep, HO MPHU AJUTEIBHOM BO3JECUCTBUM HEOJIAronpUsTHBIX (PaKTOPOB MOTYT
nporpeccupoBartk. [103TOMy OlLIEHKA YPOBHSI MOYEBOW KHCIIOTHI B IAHHOM BO3PACTHOM
rpymIe Mo3BoJIIET pacCMaTpPUBaTh €€ He TOJIbKO KakK Jab0opaToOpHBbIi MoKa3aresb, HO U
KaK MOTEHIIMATbHBIN HHANKATOP OyaynuxX GyHKIUOHATIBHBIX HapymeHuid. HayuHsrit
MHTEpEeC K JaHHOW mpolOiieMe OOYCIIOBJIEH BO3MOYKHOCTBIO PAHHETO BBISIBICHUS
HeOIaronpusITHBIX TEHACHIIMI B OPraHU3Me 10 Pa3BUTHUS BbIPA)KEHHON NATOJOTHH.
@opMHUpPOBaHUE YPOBHS MOYEBOM KHCIJIOTBHI Y 3I0POBBIX MOJIOABIX JIMI] 3aBUCUT OT
COBOKYMHOCTH 3HJIOT€HHBIX U AK30T€HHBIX (pakTopoB. CyIlIeCTBEHHYIO POJb UIPAET
XapakTep MUTAHMs, B YACTHOCTH NOTpEOJICHHE MPOAYKTOB, OOraThIX MypPHUHOBBIMU
coenquHeHUsIMU. Hapsimy ¢ 3TUM BakHOE 3HAaYeHHE UMEIOT (pU3uUecKas akTUBHOCTb,
pEeXHUM TpyJa M OTIbIXa, a TAKKE YPOBEHb I'MJApaTaluu opraHusma. ['eHeTndeckue
0COOEHHOCTH 0OMEHA BEIIECTB TaKKe MOTYT BIUATh Ha MHIMBUyaJIbHbIE TIOKA3aTeNIN
MOYEBOM KHUCIIOTHI, AK€ MPU OTCYTCTBUM 3a00JeBaHUl. B yClOBUSAX COBPEMEHHOIO
o0Opa3a >KM3HU Yy MOJIOABIX JIFOJIEH BCE Yallle OTMEYAETCSl COYETAaHUE TUIIOJAMHAMUY U
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HecOANaHCUPOBAHHOTO MUTAHUS, YTO MOXKET MPUBOAUTH K CKPHITOMY TOBBIIICHUIO
YPOBHSI MOYEBOM KHCIOTBHI. OTH HW3MEHEHHUS HE BCErJa BBIXOJAT 3a MPEACIb
pedepeHCHBIX 3HAYEHHM, OJHAKO CO3Jal0T MPEANOChUIKM JJs (OPMUPOBAHUS
METa0OJMMYECKUX HapylleHuH. B CBs3M C ATUM KOMIUIEKCHas OIeHKa (PaKkTOpoOB,
BJIMSIIOIIMX HA YPOBEHb MOYEBOM KHUCIOTHI, MPUOOPETAET OCOOYI0 3HAYMMOCThH B
npoduakTHUYEeCKO MeTUIIMHE.

N3yuenue ypoBHS MOYEBOM KHMCIOTHI Y MPAKTHUECKH 3J0POBBIX MOJOJBIX JIIOJIEH
UMEET BaXHOE MPAKTUYECKOE 3HAUCHUE JJIS paHHEH JMAarHOCTUKU U MPOPUIAKTHKU
XpoHHUeckux 3abonieBaHuid. [lomydeHHbIEe MaHHBIE MOTYT HCHOJIB30BATHCS IS
pa3paboTKM HMHIWBUIYaJbHBIX PEKOMEHAAMNA MO KOPPEKIUU o0pa3a KHU3HU U
nutaHus. CBOEBPEMEHHOE BBISBICHHE IOIPAHUYHBIX H3MEHEHUN MO3BOJIET
IpenynpeauTh MPOrPECCUPOBAHUE META0OJMYECKUMX HApPYLIEHWH U CHU3UTH PHUCK
pa3BUTHUSL CEPAEUHO-COCYIMCTON M MOYEYHOM marosioruu B OynymeM. Kpome Ttoro,
aHaJIu3 JIaHHOTO TIIOKa3aTelsi CHocoOCTByeT Oosiee INIyOOKOMY TOHUMaHUIO
MEXaHU3MOB PETYJSIIMM OOMEHHBIX MPOIECCOB B MOJIOAOM Bo3pacte. Hayuwnbie
WCCJICIOBAHMS B 9TOM HAIMpPaBJICHUU PACIIUPSIOT MPEACTABICHUS O POJIU MOYEBOU
KHCJIOTHI B (DU3UOJIOTUH 30POBOr0 opraHu3zma. Takum oOpa3om, JaHHasg mpoodiiema
MPEJICTaBIsIeT UHTEPEC KaK C TEOPETUUECKON, TaK M C MPAKTHUECKON TOUKU 3PCHHUS,
MOJTBEPK/1asl aKTyaJIbHOCTh JAJIbHEUIINX UCCIIEIOBAaHUM B 3TOM 00JIaCTH.
3akiouenue

Takum o0Opa3zoMm, ypoBeHb MOYEBOM KHCIOTBHI Y MPAKTUYECKH 30POBBIX MOJIOJBIX
JFOICH SBISETCS BAKHBIM OMOXMMHUYECKHM TOKa3aTelieM, OTPAKAIOIIMM COCTOSTHHE
MypUHOBOTO W 00IIero Meradoinueckoro ooOmeHa. Jlaxke mnpu OTCYTCTBUH
KIMHUYECKUX  TPOSBICHUM  OTKJIOHEHWS  JaHHOTO  [OKa3aTrenss  MOTYT
CBUCTENHCTBOBATh O HAuYaldbHBIX (YHKIIMOHATHHBIX W3MEHEHHUSX B OpraHU3ME.
OneHka ypoBHSI MOYEBOM KHCJIOTHI B MOJIOJIOM BO3pacTe€ HMMEET CYIIECTBEHHOE
3HAUEHWE [IJI1  PAHHEro  BBISIBIEHUA  (PAKTOpOB puUCKa ©  TPOBEICHUSA
npoduiakTuyeckux — meponpusTuii.  [lodydeHHble  JMaHHbIE  MOJYEPKUBAIOT
11e1eco00pa3HOCTh MOHHUTOPWHTA JAHHOTO TOKAa3aTelsi C IIeNIbI0 MPeaynpekIeHuUs
pa3BUTHSI META0OJIMUYECKHUX, CEpPICUYHO-COCYIUCTHIX M TOYEUHBIX 3a00JIeBaHUN B
MOCIIEAYIONINE BO3PACTHBIC TEPHO/IBI.
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Abstract:

This study examines the use of artificial intelligence (Al) to design
interdisciplinary adaptive learning content and tasks in primary education. Al-based
adaptive tasks adjust to students’ knowledge, needs, and performance, integrating
language, mathematics, natural sciences, and technology lessons with real ecological
Issues. Interactive exercises, including simulations, gamified and project-based tasks,
enhance engagement, independent thinking, and environmental responsibility. This
approach effectively fosters individual learning paths and promotes a sustainable
environmental safety culture from an early age.

Keywords: Artificial intelligence, adaptive learning, interdisciplinary education,
primary education, environmental safety culture, interactive tasks, digital
transformation, educational technology.

Introduction. In the era of digital transformation, the integration of artificial
intelligence (Al) technologies in the educational process enables the individualization
of learning, enhances flexibility, and activates students’ cognitive engagement.
Particularly in primary education, designing adaptive learning content and tasks
through an interdisciplinary approach serves as a pivotal pedagogical mechanism for
the effective implementation of a competency-based approach.

Adaptive learning content refers to educational materials tailored to each student’s
knowledge level, errors, achievements, and individual needs. For instance, within a
single topic:

Advanced students — receive complex analytical tasks;

Intermediate students — engage in guided and explanatory exercises;

Struggling students — work with simplified, illustrative, and repetitive exercises.
Adaptive tasks analyze student responses and dynamically adjust subsequent
assignments in terms of difficulty. For example, if a student answers correctly, the
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following task becomes more challenging; if the response is incorrect, supplementary
explanations or simplified tasks are provided. Al automatically evaluates student
responses, identifies areas of difficulty, selects appropriate subsequent tasks, and
provides recommendations to the teacher. For example, when addressing water
pollution within an ecology module, Al can offer the student videos, images,
interactive games, or tasks modeled on real-life ecological scenarios.

Interdisciplinary integration constitutes a critical component of Al-based learning
content. For example:

In language lessons — textual analysis and critical reflection;

In mathematics — statistical analysis of water consumption;

In natural sciences — observation of ecological processes;

In technology — construction of models using recyclable materials.

Al facilitates optimal interdisciplinary integration, ensuring that tasks across subjects
serve a unified didactic objective.

Interactive exercises play a crucial role in enhancing student engagement. Virtual
simulations, gamified tasks, scenario modeling, and instant-feedback assessments
foster independent thinking, problem-solving, and the development of ecological
responsibility.

Interactive exercises, as an integral part of Al-based adaptive learning content, aim to
stimulate active participation, cultivate autonomous thinking, and foster ecological
awareness. They can take various forms:

Virtual simulations — students can observe real-world ecological processes through
computers or tablets. For example, simulating water body pollution, deforestation, or
Improper waste management, illustrating cause-and-effect relationships visually.
Gamified tasks — ecological scenarios presented in a game format. For instance,
assigning points for correct waste sorting, interactive missions for water conservation,
or virtual challenges for maintaining green spaces.

Modeled problem-based scenarios — simplified representations of real ecological
problems for students. Examples include designing a plan to reduce schoolyard waste
or restoring a local water source. Al analyzes student actions, provides supplementary
questions, guidance, and directs problem-solving approaches.

Instant-feedback assessments — the system automatically evaluates student answers,
provides explanations, visual support, and promotes self-monitoring and consolidation
of knowledge.

Creative and project-based exercises — students develop mini-projects to address
ecological challenges, such as constructing models from recyclable materials,
designing small-scale water filtration systems, or applying sustainable practices in
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gardening. Al monitors progress, encourages students, and provides support when
necessary.
These interactive exercises transform students from passive recipients into active
knowledge creators, fostering independent thinking and ecological responsibility.
Moreover, when organized through interdisciplinary integration, students learn to
combine knowledge across subjects to develop practical solutions.
Conclusion
In conclusion, Al-based interdisciplinary adaptive learning content and tasks:
Ensure individual learning trajectories for each student;
Reinforce knowledge through interdisciplinary integration;
Foster ecological thinking via tasks linked to real environmental situations;
Promote conscious and sustainable development of environmental safety culture in
primary education.
This approach guarantees personalized learning for each student while making the
educational process interactive, engaging, and pedagogically effective.
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HUJAYRA SITOSKELETINING STRUKTURAVIY-FUNKSIONAL
TASHKIL ETILISHI VA TRANSPORT JARAYONLARI: AKADEMIK
TAHLIL

Saidov Shoxurullo Sharafullaevich
TOSHTDU Termiz filliali Tibbiy biologiya va Gistologiya kafedra mudiri
Adilbekova Aynur Aybekovna
TOSHTDU Termiz filliali Davolash fakulteti 1-bosqich talabasi

saidovshoxurullo1989@gmail.com

adilbekovaaynura2312@gmail.com

Annotatsiya: Ushbu magolada hujayraning tayanch-harakat tizimi hisoblangan
sitoskeletning tarkibiy qismlari — mikronaychalar, mikrofilamentlar va oraliq
filamentlarning molekulyar tuzilishi hamda ularning o‘zaro integratsiyasi akademik
darajada yoritiladi. Sitoskeletning hujayra organellalari bilan alogasi, kinezin va dinein
kabi motor ogsillar yordamida amalga oshiriladigan ichki transport tizimi, vezikulalar
ko‘chishi hamda hujayra bo‘linishidagi biofizik mexanizmlar chuqur ahamiyatga ega.

Kalit so‘zlar: Sitoskelet, mikronaycha, tubulin, aktin, oralig filament, kinezin, dinein,
vezikulyar transport, anterograd va retrograd ogim, gialoplazma, sentrosoma, SNARE-
ogsillari.

Kirish: Hujayra — bu o0°z-o‘zini boshqaruvchi, o‘z-o‘zini yangilovchi va
dinamik barqarorlikka (gomeostaz) ega bo‘lgan murakkab biologik tizimdir. Hujayra
sitoplazmasi shunchaki gomogen suyuqlik emas, balki "gialoplazma™ deb ataluvchi
murakkab kolloid tizim bo‘lib, uning ichida ogsil tolalaridan iborat karkas — sitoskelet
joylashgan. Sitoskelet hujayraning shaklini saglashdan tashqari, uning barcha
qismlarini bog‘lab turuvchi, organellalarning fazoviy joylashuvini belgilovchi va
metabolik jarayonlarni fazoviy muvofiglashtiruvchi "aglli magistral” vazifasini
bajaradi. Hujayra hayotiyligi uning ichidagi moddalar almashinuvi va organellalar
transportiga bevosita bog‘liq bo‘lib, bu jarayonlar sitoskelet elementlarisiz amalga
oshishi mumkin emas. Ushbu sitoskelet tizimi nafagat statik tayanch, balki hujayraning
tashgi muhit signallariga javoban tezkor ravishda gayta qurilish xususiyatiga ega
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dinamik inshootdir. Maqolada ushbu tizimning molekulyar arxitekturasi va transport
mexanizmlari kengaytirilgan holda ko‘rib chiqiladi.

Asosiy gism: Sitoskelet uchta asosiy ierarxik tizimga bo‘linadi: mikronaychalar,
mikrofilamentlar va oraliq filamentlar. Mikronaychalar (microtubuli) eng yirik
elementlar bo‘lib, diametri 25 nm ni tashkil etadi. Ular 13 ta protofilamentdan tuzilgan
ichi bo‘sh silindr shaklida bo‘lib, \alpha va \beta-tubulin dimerlarining spiralsimon
joylashuvidan hosil bo‘ladi. Mikronaychalar qutbli tuzilishga ega: plyus (+) uchi tez
o‘sadi, minus (-) uchi esa hujayra markaziga (sentrosomaga) birikkan bo‘ladi.
Mikronaychalar hujayra ichidagi eng asosiy "yo‘naltiruvchi relslar" bo‘lib,
organellalar va vezikulalarning fazoviy joylashishini ta’minlaydi. tubulinlarning
polimerizatsiyasi va depolimerizatsiyasi jarayonlari.Hujayra siklining turli
bosgichlarida ganday boshqgarilishi, ya'ni mikronaychalarni bargarorlashtiruvchi
ogsillar (MAPSs) roli alohida ahamiyatga ega.Mikrofilamentlar (aktin filamentlari) esa
7 nm galinlikdagi ogsil iplari bo‘lib, asosan globulyar aktindan (G-aktin) tarkib topgan.
Ular hujayra membranasining (plazmolemmaning) ostida zich to‘r — kortikal gatlamni
hosil giladi. Bu gatlam hujayraga elastiklik beradi va uning amiboid harakatlanishida,
fagositoz hamda pinositoz jarayonlarida ishtirok etadi. Aktin filamentlarining miozin
ogsillari bilan o‘zaro ta’siri tufayli hujayra membranasi turli shakllarga kira oladi.
Oraliq filamentlar (8-12 nm) esa mexanik jihatdan eng barqaror komponentlar bo‘lib,
ular to‘qimaga xos ogsillardan (masalan, epiteliyda keratin, nervda neyrofilament,
mushakda desmin) tashkil topadi. Zufarov ta'kidlaganidek, oralig filamentlar hujayra
yadrosini ma'lum bir holatda ushlab turish va uni tashgi mexanik bosimlardan himoya
qilish uchun xizmat qiladi. Ular yadroning ichki qobig‘ini qoplab, yadro laminasini
hosil giladi.

Hujayra ichidagi transport jarayonlari ushbu "ogsil yo‘llari" bo‘ylab
harakatlanadigan molekulyar motorlar — kinezin va dineinlar zimmasiga yuklatilgan.
Kinezin ogsili ATF energiyasini sarflab, o‘zining globulyar boshchalari bilan
mikronaycha bo‘ylab hujayra markazidan chekkaga qarab "qadam tashlaydi". Bu
anterograd transport deb atalib, yangi sintezlangan ogsillar va vezikulalarni membrana
tomon yetkazishda qo‘llaniladiAksincha, dinein ogsillari yuklarni hujayra chekkasidan
markazga (minus-uchga) tashiydi (retrograd transport). Bu mexanizm eskirgan
organellalar va tashgaridan kirgan yot moddalarni lizosomalarga olib kelishda hal
qiluvchi rol o‘ynaydi.Bundan tashqari, transport jarayonlari vezikulyar oqim orqali
ham tushuniladi. Endoplazmatik to‘r va Goldji majmuasi o‘rtasidagi doimiy aloqa,
vezikulalarning sitoskelet yordamida yo‘naltirilishi hujayra gomeostazining asosi
hisoblanadi. Vezikulalarning magsadli membranaga aniq yetib borishi va qo‘shilishi
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SNARE-ogsillari (vezikulyar va magsadli SNARE) tizimi tomonidan ta’minlanadi, bu
esa "kalit-qulf" prinsipiga asoslangan yuqori aniqlikdagi jarayondir. Hujayra bo‘linishi
(mitoz) jarayonida mikronaychalar qayta strukturizatsiyalanib, bo‘linish urchug‘ini
hosil qiladi, bu esa xromosomalarning kinetoxorlari bilan bog‘lanadi. Aktin
filamentlari esa bo‘linish oxirida qisqaruvchi halga (kontraktil halga) hosil qilib,
sitoplazmani ikkiga ajratadi. Sitoskeletning har ganday strukturaviy buzilishi (masalan,
tau-ogsilining patologiyasi tufayli mikronaychalar transportining to‘xtashi Altsgeymer

kasalligiga) hujayra hayotining to‘xtashiga va og‘ir degenerativ kasalliklarga olib
keladi.

Xulosa: Hujayra sitoskeleti shunchaki mexanik tayanch emas, balki o‘ta
aniqglikda ishlaydigan logistik tizimdir. Mikronaychalar, mikrofilamentlar va oraliq
filamentlar o‘rtasidagi dinamik muvozanat hujayra hayotining davomiyligini
belgilaydi. Transport jarayonlari orqali moddalarning o‘z vaqtida kerakli manzilga
yetib borishi hujayraning o‘sishi, bo‘linishi va tashqi muhitga moslashishini
ta’minlovchi fundamental mexanizmdir. Ushbu tizimni chuqur o‘rganish biotibbiyotda
yangi dori vositalarini yaratish uchun asos bo‘ladi

Foydalanilgan adabiyotlar
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METABOLIK SINDROMNING ANATOMO-GISTOLOGIK ASOSLARI:
A’Z0 VA TIZIMLARNING STRUKTURAVIY DEGRADATSIYASI

Begimova Mehriniso
TOSHTDU Termiz filliali Anatomiya va Klinik anatomiya kafedra assistenti

begimovamehriniso96@gmail.com

Safarova Mohigul Jurayevna, Mirzayeva Zarina Xusanvna
TOSHTDU Termiz filliali Davolash fakulteti 1-bosqich talabasi

moxigulsafarova408@gmail.com

zmirzayeval44@agmail.com

Annotatsiya: Ushbu maqolada metabolik sindromning tarkibiy qismlari bo‘lgan
abdominal semizlik, insulinrezistentlik wva arterial gipertenziyaning inson
organizmidagi a’zolar va to‘qimalarning anatomik-gistologik tuzilishiga ta’siri tahlil
qilinadi. Maqolada yog* to‘qimasining morfologiyasi, jigarning yog*‘li distrofiyasi, qon
tomirlar devoridagi sklerotik o‘zgarishlar va oshqozon osti bezining strukturaviy
buzilishlari akademik darsliklar asosida keng yoritilgan.

Kalit so‘zlar: Metabolik sindrom, viseral yog*, adipotsit, gepatotsit, steatoz, endoteliy,
ateroskleroz, insulinrezistentlik, kardiomiotsit, gomeostaz.

KIRISH; Metabolik sindrom — bu organizmda energiya almashinuvi, lipidlar va
uglevodlar metabolizmining tizimli buzilishi bo‘lib, u barcha a’zo va tizimlarda chuqur
anatomik o‘zgarishlarni keltirib chigaradi. Bu holat shunchaki funksional buzilish
emas, balki to‘qimalarning mikroskopik darajadagi degradatsiyasidir. Anatomik
nuqtayi nazardan, metabolik sindrom viseral semizlik bilan boshlanib, qon tomirlar,
jigar, yurak va endokrin bezlarning morfologik tuzilishini izdan chigaradi. Har bir
hujayra darajasida kechadigan bu o‘zgarishlar organizmning umumiy gomeostazini
buzib, qaytmas strukturaviy nugsonlarga olib keladi. Metabolik sindrom natijasida
vujudga keladigan strukturaviy gayta qurilishlar uzog vaqt davomida yashirin kechishi
mumkin, biroq oxir-oqibat a’zolarning o‘z vazifasini bajarolmay qolishiga olib keladi.
Ushbu sindrom to‘qimalarning mikroskopik arxitekturasini o‘zgartirib, ularning
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fiziologik imkoniyatlarini cheklaydi. Quyida ushbu jarayonlarning a’zolar kesimidagi
kengaytirilgan tahlili keltiriladi.

ASOSIY QISM: Metabolik sindromning birlamchi anatomik belgisi
abdominal-viseral semizlik hisoblanadi. Viseral yog‘ to‘qimasi qorin bo‘shlig‘i
a’zolari atrofida, katta va kichik charvada (omentum) hamda retroperitonal sohada
to‘planadi. Gistologik jihatdan bu to‘qima oq yog‘ hujayralari — adipotsitlardan
tashkil topgan bo‘lib, metabolik sindromda wushbu hujayralar gipertrofiyaga
(o‘Ichamining haddan tashqari kattalashishiga) uchraydi. Kattalashgan adipotsitlar
atrofidagi mikrosirkulyatsiya buziladi, bu esa to‘qimada mahalliy gipoksiya (kislorod
tanqisligi) va surunkali yallig‘lanish o‘choqlarini hosil qiladi. Ushbu yallig‘lanish
omillari portal qon aylanish tizimi orqali to‘g‘ridan-to‘g‘ri jigarga boradi va uning
filtratsiya funksiyasini izdan chigaradi.

Jigar morfologiyasidagi o‘zgarishlar metabolik sindromning eng yaqqol
ko‘rinishidir.  Jigarning makroskopik  ko‘rinishi  o‘zgaradi: u kattalashadi
(gepatomegaliya), rangi sarg‘ish-jigarrang tus oladi va konsistensiyasi yumshaydi.
Mikroskopik darajada gepatotsitlar (jigar hujayralari) ichida triglitseridlarning yirik
tomchilari to‘planadi, bu jarayon "yog‘li steatoz" deb ataladi. Yog‘ tomchilari hujayra
yadrosini va organellalarini (mitoxondriya, endoplazmatik to‘r) chekkaga surib
qo‘yadi, natijada hujayraning ogsil sintez qilish va dezintoksikatsiya funksiyasi keskin
pasayadi. Agar bu jarayon davom etsa, gepatotsitlar nobud bo‘lib, ularning o‘rnini
biriktiruvchi to‘qima egallaydi (fibroz), bu esa jigarning anatomik arxitektonikasini
butunlay buzadi.

Yurak-gqon tomir tizimining strukturaviy buzilishi metabolik sindromning eng
xavfli ogibatidir. Arteriyalar devorining ichki gavati — endoteliy gistologik jihatdan
shikastlanadi. Qondagi lipidlarning yuqori miqdori tomir devorining o‘rta qavatiga
(media) kirib boradi va u yerda aterosklerotik blyashkalar hosil bo‘lishini boshlaydi.
Blyashka tarkibida xolesterin kristallari, o‘lgan hujayra qoldiqlari va kalsiy tuzlari
to‘planadi. Bu esa tomirning anatomik teshigini (lyumenini) toraytiradi va uning
elastikligini yo‘qotadi. Arterial gipertenziya fonida chap qorincha mushak devori
gipertrofiyaga uchraydi, ya’ni kardiomiotsitlar galinlashadi. Biroq, bu o‘sish qon
tomirlar o‘sishi bilan mutanosib bo‘lmagani uchun, yurak mushagida ishemiya va
mikroskleroz o‘choglari rivojlanadi. Oshqozon osti bezining orolchalar apparati ham
kuchli morfologik bosim ostida goladi. Insulinrezistentlikni kompensatsiya gilish
uchun Langergans orolchalaridagi beta-hujayralar uzoq vaqt davomida yugori
kuchlanish bilan ishlaydi. Gistologik tahlillar shuni ko‘rsatadiki, metabolik
sindromning kechki bosqgichlarida beta-hujayralar hajmi kichrayadi (atrofiya) va
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ularning o‘rnini amiloid ogsili egallay boshlaydi. Bu jarayon bezning endokrin qismini
anatomik jihatdan degradatsiyaga uchratadi va ikkilamchi insulin tanqgisligini keltirib
chigaradi.

Bundan tashqari, buyraklar mikrotuzilishida ham salbiy o‘zgarishlar kuzatiladi. Qon
bosimining ko‘tarilishi va metabolik zaharli moddalar ta’sirida buyrak koptokchalari
(glomerulalar) bazal membranasi qalinlashadi. Bu holat nefronlarning filtratsiya
gobiliyatini pasaytiradi va anatomik darajada buyrak burishishiga (nefroskleroz) zamin
yaratadi. Tayanch-harakat tizimida esa bo‘g‘im tog‘aylarining gistologik tuzilishi
buziladi, chunki ortigcha tana vazni va metabolik yallig‘lanish tog‘ay hujayralari —
xondrotsitlarning regeneratsiya gobiliyatini pasaytiradi.

XULOSA

Metabolik sindrom — bu organizmning barcha darajadagi anatomik yaxlitligiga
tahdid soluvchi murakkab jarayondir. Viseral yog‘ning haddan tashqari to‘planishi
nafaqat tashqi ko‘rinishni, balki jigar, yurak, qon tomirlar va endokrin bezlarning
mikroskopik tuzilishini tubdan o‘zgartiradi. Gistologik tadqiqotlar shuni ko‘rsatadiki,
metabolik sindromda kuzatiladigan steatoz, fibroz va skleroz jarayonlari a’zolarning
funksional imkoniyatlarini nolga tushiradi. Ushbu tizimli buzilishlarni davolashda
a’zolarning anatomik tuzilishini tiklash va to‘qimalarning gistologik gomeostazini
ta’minlash eng muhim vazifadir.

FOYDALANILGAN ADABIYOTLAR
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MONONUKLEAR-FAGOTSITLAR TIZIMI; MORFO-FUNKSIONAL
IERARXIYA,ANTIGEN VA GISTOSMOSLIK KOMPLEKSINING
MOLEKULYAR ASOSLARI.

Saidov Shoxurullo Sharafullaevich
TOSHTDU Termiz filliali Tibbiy biologiya va Gistologiya kafedra mudiri

saidovshoxurullo1989@gmail.com

Izzatulayev Asilbek Jamshidovich
TOSHTDU Termiz filliali Davolash fakulteti 1-bosqich talabasi

izzatullayevasilbek03.04@gmail.com

ANNOTATSIYA: Ushbu ilmiy magolada mononuklear-fagotsitlar tizimining (MFT)
filogenetik va ontogenetik rivojlanish bosqichlari, ularning organizm to‘qima va
a’zolaridagi geterogen guruhlari hamda immun gomeostazni saqlashdagi universal roli
tahlil gilinadi. Tadgigotda makrofaglarning antigen tagdim giluvchi hujayra (APC)
sifatidagi funksiyasi, I1-tur gistosmoslik bosh kompleksi (MHC-II) molekulalari bilan
o‘zaro ta’sir mexanizmlari hamda sitokinlar orqali immun javobni kaskadli boshqarishi
akademik darsliklar va zamonaviy gistofiziologik ma’lumotlar asosida yoritilgan.
Magola tibbiyot oliygohlari talabalari va immunomorfologiya mutaxassislari uchun
mo‘ljallangan.

Kalit so‘zlar: Monoblast, promonotsit, monotsit, makrofag, MFT, fagotsitoz, antigen
prezentatsiya, MHC-II, HLA tizimi, sitokinlar, lizosomalar, immunologik nazorat.

KIRISH: Organizmning ichki muhit doimiyligini (gomeostaz) ta’minlashda
hujayraviy himoya tizimlari hal giluvchi ahamiyatga ega. Gistologiya fanining eng
murakkab va dolzarb bo‘limlaridan biri — mononuklear-fagotsitlar tizimidir. Ilgari
ushbu tizim fagat “yutuvchi” (fagotsit) hujayralar yig‘indisi sifatida talgin etilgan
bo‘lsa, zamonaviy immunologiya va gistofiziologiya nuqtai nazaridan MFT
organizmning murakkab axborot-tahlil va nazorat mexanizmi sifatida baholanadi.

MFT hujayralari deyarli barcha a’zo va to‘qimalarda uchraydi. Ular nospetsifik
himoyani amalga oshirish bilan birga, spetsifik (orttirilgan) immunitetni
shakllantirishda hal qiluvchi bo‘g‘in hisoblanadi. Shu sababli mazkur maqolada
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tizimning morfologik xususiyatlari bilan bir gatorda molekulyar va funksional asoslari
ham keng yoritiladi.

ASOSIY QISM: MFTning kelib chigishi va differensiallanish ierarxiyasi.

MFT hujayralari suyak ko‘migidagi gemopoetik o‘zak hujayralardan rivojlanadi.
Ularning shakllanish jarayoni uch asosiy bosqichni 0‘z ichiga oladi:

Suyak ko‘migi bosqichi. Gemopoetik o‘zak hujayradan monoblast hosil bo‘ladi.
Monoblast intensiv mitotik bo‘linish orqali promonotsitlarga aylanadi. Promonotsitlar
yirik yadroli, sitoplazmasida ko‘p miqdorda azurofil granulalar va birlamchi
lizosomalarga ega hujayralardir.

Qon bosgichi. Promonotsitlar differensiallanib monotsitlarga aylanadi va periferik gon
ogimiga chigadi. Monotsitlar qonda taxminan 36—72 soat aylanadi. Ular bu davrda
to‘liq yetilgan fagotsit emas, balki funksional jihatdan tayyorlanayotgan ‘“zaxira”
hujayralar hisoblanadi.

To‘qima bosqichi. Monotsitlar postkapillyar venulalar orqali diapedez yo‘li bilan
to‘qimalarga o‘tadi va mahalliy mikromuhit omillari ta’sirida ixtisoslashgan
makrofaglarga differensiallanadi. Aynan shu bosgichda ular maksimal fagotsitar va
sekretor faollikka ega bo‘ladi.

To‘gqima makrofaglarining geterogenligi

Mononuklear-fagotsitlar tizimi hujayralari turli a’zolarda o‘ziga xos nom va funksional
Xususiyatlarga ega:

Jigar (Kupfer hujayralari): Sinusoidlar devorida joylashgan bo‘lib, portal qon orqali
kelayotgan antigen va toksinlarni zararsizlantiradi.

O‘pka (alveolyar makrofaglar): Nafas yo‘llari orqali kirgan chang zarralari va
mikroorganizmlarni fagotsitoz giladi.

Suyak to‘qimasi (osteoklastlar): Ko‘p yadroli gigant hujayralar bo‘lib, suyak
matriksining rezorbsiyasini amalga oshiradi.

Markaziy asab tizimi (mikrogliya): Neyronlararo muhitni tozalaydi va neyroimmun
nazoratni ta’minlaydi.

Teri (Langerhans hujayralari): Antigenni tutib, limfa tugunlariga olib boruvchi dendrit
hujayralar sifatida faoliyat ko‘rsatadi.
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Bu geterogenlik MFTning adaptiv va universal xususiyatini namoyon etadi.
Fagotsitoz va hujayra ichki hazm gilish mexanizmi

Fagotsitoz — makrofaglarning asosiy funksiyasi bo‘lib, bir necha bosqichda amalga
oshadi:

Xemotaksis. Komplement tizimi komponentlari (masalan, C5a) va bakterial
mahsulotlar ta’sirida makrofag yallig‘lanish o‘chog‘iga yo‘naladi. Opsonizatsiya.
Antigen yuzasiga IgG antitanachalari yoki komplement ogsillari birikadi, bu esa
fagotsitozni osonlashtiradi.

Yutilish (fagosoma hosil bo‘lishi). Makrofag psevdopodiyalari antigenni o‘rab oladi
va sitoplazmada fagosoma hosil bo‘ladi.

Fagolizosoma shakllanishi. Fagosoma birlamchi lizosoma bilan qo‘shilib,
fagolizosomani hosil giladi. Lizosomal fermentlar (proteaza, lipaza, nukleaza va
boshqalar) hamda reaktiv kislorod shakllari (H202, O2") antigenni parchalaydi.

Natijada begona zarrachalar to‘liq degradatsiyaga uchraydi va immun javob uchun
zarur bo‘lgan peptid fragmentlar ajralib chigadi.

Gistosmoslik bosh kompleksi (MHC) va antigen prezentatsiyasi

Makrofaglar professional antigen tagdim gqiluvchi hujayralar (APC) hisoblanadi.
Ularning eng muhim molekulyar mexanizmi — MHC-II tizimi bilan bog‘liq.

MHC-1I  molekulalari (insonda HLA-DR, HLA-DP, HLA-DQ) antigenning

parchalanishidan hosil bo‘lgan immunogen peptidlarni bog‘lab, hujayra yuzasiga olib
chigadi.

Mexanizm quyidagicha amalga oshadi:

Antigen parchalangach, uning epitopi endosomal tizimda MHC-II molekulasi bilan
kompleks hosil giladi.

Hosil bo‘lgan “MHC-11—peptid” kompleksi hujayra membranasiga transport qilinadi.
CDA4+ T-helper limfotsitlar ushbu kompleksni T-hujayra retseptorlari orgali taniydi.
Makrofag tomonidan ajratilgan interleykin-1 (IL-1) T-limfotsitni faollashtiradi.

Bu jarayon sitokinlar (IL-2, IL-6, TNF-a va boshqgalar) ajralishi bilan davom etadi va
butun immun tizimning kaskadli faollashuviga olib keladi.
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XULOSA

Mononuklear-fagotsitlar tizimi organizmning oddiy “tozalovchi” mexanizmi emas,
balki murakkab morfo-funksional va molekulyar boshgaruv tizimidir. U:

Tug‘ma va orttirilgan immunitetni o‘zaro bog‘laydi.

“O‘ziniki” va “yot” antigenlarni farqlashni ta’minlaydi.

Sitokinlar orgali immun javobni boshgaradi.

To‘gima regeneratsiyasi va yallig‘lanish jarayonlarini muvofiglashtiradi.

MFT faoliyatidagi buzilishlar autoimmun kasalliklar, immunodefitsit holatlar va o‘sma
jarayonlarining rivojlanishiga sabab bo‘lishi mumkin. Shu bois ushbu tizimni chuqur
o‘rganish Klinik immunologiya va patomorfologiya uchun katta ilmiy-amaliy
ahamiyatga ega.
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