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VIIK: 72.025
BYXOPO MAXPUIAT'A “ABAYJJNJIAXOH” MAAPACACH BUHOCHHHUHI' TEXHUK
XOJATHHU KYYJIAHTUPUI BYUUYA TAXJINJI BA TABCUSIJIAP
IMyxammanos C.K., 2UasicoB A.T., 2TlaxpaTaunos. A.A.
!Byxopo oaenam mexnuka ynueepcumemiu,

2Bepoax nomuoazu Kopaxannok, oaéiam ynueepcumemu.

Annomayun. Masxkyp maxonaoa “A60ynnaxon” maodpacacu OUHOCUHUHS MABHCYO MEXHUK XOIAmu KOMIIEKC
pasuoa maxaul KUIUHeAH Xamod YHU KYYIaumupuul (KOHCMPYKMUE Mycmaxkamiaw) Oyiuua uimuti-amanuil
magcuanap wwnab uyukunean. Taoxuxom oicapaénudoa UHWOOMHUME NOUOegop Kucmuoazu Oegopmayusanap,
Oesoparapoazu GepmuKan 64 Kus Epukiap, eymboaz 6a apkaiu KOHCMPYKYUANapoazu Kyulanuud XOIamu ypeanunou.
Teomexnux omuniap, HCymnaoaH, 3aMUHHUHE HAMIAHUWY, MAUWUL 64 KYPUTUW YUKUHOUNAPUHUHS THALCUPU, XAMOd
YPKUW JICApASHIapUHUHe KOHCMPYKMUE musumea mavcupu oOaxonanou. Taoxuxom Xxyrnocanapu mapuxuii-maoauii
Mepoc  obvbekmaapunu  pecmasgpayus 6d PeKOHCMPYKYUA KUTUW  JHCAPASHaapuoa KOHCTMPYKIMUE XA8QCU3TUKHU
MABMUHAAUZA XUSMAM KUTLAOU XAMOA AMATUEMA HCOPULL SMULL YYYH UIMULL ACOC OYAUb Xusmam Kuiaou.

Kanum cy3znap: “A60ynnaxon” maopacacu, mexHux Xo1am, KOHCMPYKMUE mMaxiui, notoesop depopmayuscu,
uyKuW  ocapaéuy,  EpuKaap  MOHUMOpUHSY, 2YyMOA3  KOHCIMPYKYUACY, KYUIAHMUPpUW — VYCYILAPYU, UHbEKYUOH
MYCMAXKAMAAW, Memaii MOPMKUYLAp, Pecmaspayust, MebMopuil é020pauK, KOHCMPYKmMue 6apkapopiux.

ANALYSIS AND RECOMMENDATIONS FOR STRENGTHENING THE TECHNICAL
CONDITION OF THE “ABDULLAKHAN” MADRASAH BUILDING IN BUKHARA
Mukhamadov S.K., 2Ilyasov A.T., 2Pakhratdinov A.A.

'Bukhara state technical university, ’Berdakh Karakalpak state university.

Abstract. This article presents a comprehensive technical assessment of the Abdullaxon Madrasah building
and develops scientific and practical recommendations for its structural strengthening. The study examines foundation
deformations, vertical and inclined cracks in load-bearing walls, and the stress—strain state of domes and arch
structures. Geotechnical factors, including soil moisture increase, the impact of domestic and construction waste, and
differential settlement processes, are analyzed in terms of their influence on the structural system. The results of the
study contribute to ensuring structural safety during the restoration and rehabilitation of historical and cultural
heritage buildings and provide a scientific basis for practical implementation.

Keywords: Abdullaxon Madrasah; technical condition; structural analysis; foundation deformation;
differential settlement; crack monitoring, dome structures; strengthening methods; injection stabilization; metal tie
rods, restoration; architectural heritage; structural stability.

Byxopo maxpunaru kamummii apXuTekTypaBuil &IropiukIapunaH Oupu “AGIymIaxon”
Ma/IpaCaCUHUHI E€MHUPWIITaH KUCMUJAH MOWJIEBOp KUCMHrauya OYJIraH KUCHUMIIAPHUHU (MOHOJIMT)
KOMITO3UT OeToHNap acocuaa KywiaHtupuin Ba Oy moineBopiapun KMK TtamaGmapura xypa
ik tebpanumiap 0,3-0,5 MeTpHu Tamkui 3THO, OMHOHMHT XYyAyAMH CeMCMUK TabCHpHUTra
MYyIDKaljgaHraH 7 OaJiM  CUJIKMHUIIWIa HUcOaTaH KyuCH3JaHTaHiuru cababmu, OUHO
KOHCTPYKIHMSAJIApUAA XO3UPTU XOJIaTAa Ky3aTHIraH MyOMMaJlapHU Hazapja TYTHII MyMKHH, OMHO
noiieBopra CUKWIMILAArd TaAbCUPUHHU YTKAa3yBUM KOIJIaMa OpaJIMFUAArd KaTjiaMy, cO3 TYIpOK Ba
KyMJIM apajaiiManapyuia HAMJIMKHUHT cUHTHII Kodpduimenta 0,9%/cyr nan 3,7 Y/eyr raua Ba Kym
apajaml maraiy Kamiamuga yprada 9,34 “/cyr HU TAIIKW 3TUIIM Ky3aTWJITaHJIUTH MHOOATra
OJIMHTraH, Oy 6opajga MOHOJUT OETOH MOWIEBOPIApHU 3-5 MM KaJMHJIMTHJA U30JSLUsUIANl Ba Oy
KaTjJaMJIapHU TYJIMFUYa KYWIaHTHPHIL 4opa TaAOUpIapuHU KYpuIl TaBcus KuiuHaau. ByHmaii
X0J1aTiIap/aa, 3aMUHIaH KYTapuiiaJurad CU30T CyBJIap/aH TAlIKWI TONTaH HAMJIMK Ba TeOpaHUIILIap
ce3wyapiM Japaxkana KaMailuIy ro3ara Kejlaau Ba OMHOHMHI KOHCTPYKTHUB KHCMJIapu Xamza oK
KYTapyBuH 3JeMeHTJIapura cainOuil Tabcupnapu kamasau [1-2].

buHora xoHCTpyKUuMsIapura Maxcyc TUPKOBIAp OWIaH KyWIaHTHPUII yCyJUIapH acocH[a,
OMHO KOHCTPYKUMSUIAPUHU MyCTaxKamJjall Ba IOK KYTapuill KOOWIMATHHHM OMIMPHII Ba OMHOHHHT
TEXHUK XaB(PCU3IUTH TabMHUHJIAII, OMHO aTpoduIard MyXUTHUHT CAIONN TabCUPUHHU YPTaHUIIIAH
uboparaup.

HeBopnapmaru napsnap 30-40 MM JaH OINTaHJIMIA Ba JIE€BOP BEPTUKAN YKUIAH 25 MM
CHWJDKMTaHJIMTUHU MHOOATra oiraH XoJija, 3TpH OYiaraH KMCMHrada JeBOp Ba TOM KOIUIaMaCUHU
Ky4WJIAHTHPHUIIHUHT 40pa TaAOupaapu KYpUIUIIN, OMHO KOHCTPYKUMSCUHUHT KyWIH EFMHTapYHINK
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cababm TOM  KOIUIAMACMHHMHT  €pWJITaH KHACMHUAAH EMFUP CyYBJIapud  OKWIIM, OWHO
KOHCTPYKIMSACUIATH TEPWITaH FULITIAP Opacuark OOFJIOBYH KOpHUIIMAaJIap FOBHINO eMUPHIINIINTA
cabab 6ynrannmuru 1—pacMaa kenrupuirad [3-4].

I-pacm. “A60ynnaxon” madpacacununz 0eeop 6a Mom KONJIAMACUHUHZ X03UP2U KYH2aua
mMexXHUK xonamu

Mapxyn LIapouTAa MOWAEBOP OCTHJA >KOMJIAIraH TIPyHT KaTJIaMJIAPUHHUHT (UIbTPALIOH
kodpummentu 0,9 m/cyt man 9,34 m/cyT raya eTHINM YJIAPHUHT CYB YTKa3yBYAHJIHMTH FOKOPU
SKAHJIMTUHU Kypcataau. byHnail Xxonataa rpyHTHUHT CyBra TYHMHMII Japa’kacl KUCKa BaKT MYMJIA
y3rapub Typaau, Oy 3ca YHHHT (U3HK-MEXaHUK XyCycHsTIapura O€BOCHUTa TabCHUP KHJIAJIH.
Hamnuk optumm OwiaH IpyHT 3appadajiapd opacujard OOFNaHMII CycasiH, 3UWIMK KYpCaTKU4u
KaMasiii Ba WYKHM HMINKATAHUII Oypuard macasau. Hatwkaga rpyHTHHHT FOK KyTapHil KOOWIHATH
Tymub 6opanu, nedopmanus monynu (E) xkamasau Ba moiieBop ocTHaa HOTEKUC YYKUILIAD —
sSbHU AU depenunan nedpopmanusiap o3ara Keaaiu.

Bbynnait mapoutia noiieBop opkKajiu rpyHTra y3aTuiagurad OOCUMHHU XUCOOMM KHUXaTIaH
OaxoJan MyxuM axaMmusTt kaco staau. [loiiaeBop octunaru ypraua 60CUM yYHUHT KaOyn KuiaéTraH
BEPTUKAJ FOKJIaMacH OWJIaH MOIIeBOp Taru 103acu HUCOATH OpKaJld aHUKJIaHAH, ShHU

c=N/A.

By epna: 6 — rpyHTra Tascup 3TyBuM ypTada 6ocumM, N — MoiiieBop OpKaJin y3aTuiagural
YMYMHIi BEpTHKaI Ky4, A- 3ca MMOi1IeBOP TArHHUHT KOHTAKT 103aCH XMCOOIaHAIH.

Arap HaMJIMK TabCUPU HATHXKacKJa TPYHTHUHT XUCOOM KapIIMJIMTH Kamaiica Ba amajiaru
00CcHM pyXxcaT THITaH KHIMaT/JaH OMIMO KeTca, OHACBOPHUHT HOTEKUC YYKUIIIH Ba KOHCTPYKTHB
JIEMEHTIapAa KYIUMuYa KywIaHHIUIap naijgo Oynumm sxtumonu oprtaad. LyHMHr yuyH
MOWICBOPHHU KYYaWTUPHUII Ba TPYHTHUHT HAMJIMK TAbCHPHJIAH XUMOSIIANI YOpatapy KOHCTPYKTHB

6ap1<apomeKHI/I TabMUHJIAIAAa XaJl KWJIYyBYH OMUJI XI/ICO6JIaHaIII/I.
N

o= &)
By epna: o — rpynTra Tabcup 3TyBuM ypraua 6ocum (klla), N — noitneBop opkanu
y3aTuiaaurad Beptukai 1ok (kH), A — noiigeBop taru 1o3acu (M?).

Hamiink MUKJOPHMHMHT OPTHUINN HaTHXKacua IPYHTHUHT XMcoOui Kapumiaury R macasau Ba
arap MouJeBop OpKajH y3aTuiaérraH ypradya 60cuM ¢ ymlOy KaplIWIMK KUHMaTHIaH omub KeTca
(o > R), uykum xapa€Hu xajaunamaad xamaa qepopmanusiap HOTEKUC XapakTep kach staau. by
3ca KOHCTPYKLUAAA KYIIMMUa KyWIaHHIUIAp XOCHII KWINO, 1eBopiapaa Jap3Jap naijgo oynummura
Ba MaBXyJ] €pUKJIApHUHT KeHraimmmura onu0 kenanu. Ly caGabmu molaeBOpiIapHH KOMITO3HT

O0eToH acocuaa Korutam (akaT MyCTaXKaMJIMKHU OIIMPHUII YOpach 3Mac, OajaKkd HOKJIaMalapHH
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KaliTa TaKCHMJIAll OpKaJd TPYHTra TyLIaJuraH TabCHUPHU OapKapopialTHpHUII ycyiu cudaruaa
XaM MYXHUM axaMusTra sra.

MoHoUT  KOMIIO3UT  OeToHIap, JKyMiaJaH, MOJIUMEP-IEMEHTIM €KH  TOJIAJId
apMaTypajlaHraH TapkuOiap, FOKOpPH aAre3ust XyCyCHsTUTra STalurd OwiaH axpanud Typaau, TbHU
MaBXKyJ OCETOH Ba FUINT CUPTH OWIaH MycTaxkaM Oupukagu. Yiaap CyB YTKa3MacluK
KOA(Q(QUUMEHTUHHUHT NAacTIUId OWjlaH HAaMJIMK TabCUPUHU YEKJAHaW, 3JaCTUKIMK MOIYJIMHUHT
Oapkapopnuru Tydainm JMHAMHK FOKIaMmaiapra HHcOaTaH SXIIMPOK HIUTAWIU Xamaa Epukiapra
YUJAMIIMJIMTH FOKOpU OYnaau. By XycycusTiap Tapuxuil MHIIOOTIAapAa MaBxkyZ Marepuan OuinaH
YUFYH XO0JIJ1a MIIUTAI KMKOHUHU Oepajiu.

[ToiineBop TalmKy 103aCMHM 3—5 MM KaJIMHJIMKAArd OUTYM-IOJIMMEp €KU 3MOKCH]l acOoCiIu
TUAPOU30JALMS KaTlaMd OWwiaH KOIUIall Kanwulsdp HAMJIMKHUHI IOKOpUIa KYyTapHJIMIINHU
yeksaiiiu, arpeccuB Tysnap Iud¢y3usacHMHU KamaiThpaau Ba OETOH XamJa FULIT YpTacuIaru
KOHTakT 30HacuHUM Myxodasza kunaau. Hartwxkaga MaTepualHMHI WYKH CTPYKTypacuzaa
napyajaHuIl >kapaéHU CEKUHJIAIIAAM Ba IOMIEBOPHUHI XM3MaT MYyJJIaTH CE3WIapiid Japaxaja
y3as1u.

XynynHUHT 7 6amin cedCMHMK 30Hara MaHCyOJMIMHHM XpcoOra osiranjga, OMHO maccacura
MPONOPIIMOHAJ PaBUILA TOPU30HTAI HHEPLUMOH KyWwIap XOCHI O0ymanu. Yoy ceCMHUK Kyd OMHO
OFUPIIUTH Ba ceiicMuK koddduumeHT kynaiitmacu cudaruna 6axonanau (Fs = ks - G), spH1 OUHO
OFUPJIMTH KaH4a KaTTa 0yJca, CHIKUHUII NalThaa Xocu1 OyIaqurad HHEPLHUOH TabCUP XaM LIyHYa
opragu. UIyHMHTr y4yyH moiineBop Ba A€BOP KOHCTPYKLMSUIADMHUHI MYCTaXKaMJIMId HadakaT
CTaTWK, OajJKuM JAWHAMHK IOKJamajapra HucOaTaH XaM TabMHUHJIAHWIIN JI03UM. Kommosut
KoIulaMaJlap Ba KOHCTPYKTHB Oen0ofnap KYJUIAHWIMIOM CEHMCMUK SHEPrusHu OHp TEKHC
Takcumiamra épaam Oepaau xamaa 6MHoaa Gpa3zoBUil KATBUMIMKHU OLLIUPAIH.

Fs=ks-G (2)
by epna: Fs — celicmuk ky4, ks — ceficmuk koa¢pdunnent, G — OMHO OFUPIINTH.

[ToiineBop Ba A€BOP MyCTaxKaMJIMTMHUHT ACAWUIIN kS TabCUPUIATU KYyWIApHU KaOysl KUITUILI
KoOmnuaTuHu Kamantupaau. Ly cabadnu:

e JeBopiap O0yitnab TeMup-6eToH EKM KOMITO3UT Oes0oFIap YpHaTHII;

e Oypyak 30HaJapUHHU aHKEPJIM OOFIaMasap OujaH MyCTaXKamJIalll,

e JICBOP—TOM TYTAlllyBUHHM KOTHPYBUH 3JI€MEHTIIap OMsIaH OMpIIallTHPHUILL

e KOHCTPYKTHB AuadparmasapHy TUKJIAIl KaOu dyopajap TaBCUS 3TUIIAAU.
“AOnynnaxon” Maapacacu OMHOCH aTpoduaa MUFHITaH KATTUK MaWIIUi KypHIIMII YUKUHAWIAPH
Ba TapKUOMI KoMIaMaJlapHUHT 3au(UIMTH OMHOTa KYIIMMYa CTPECC IOKIApUHU KEITUPUO YMKAPTaH.
By sca moiineBop Ba ep OCTU TPYHTHHMHT JieopMalMsIaHUIINra oMub Kenuo, AeBopiapa Karra
EpUKIap XamJa AAp3JIApHUHI KEHraluM xapa€HUHU KydanWtuprad. bunonumHr 1970 uwmiapaa
amajra OolIMPWIraH TabMHP HIUIAPH MAabJIyM MyaJaT yuyH MyBaQakusaTian Xu3MaT KUIran oyica-
Ja, OPTUK HWWJutap MoOaiHuaa aTpo)-MyXUTHHUHT Ba aTMOC(EPUK OMUJUTAPHUHT CaOU TabCUPH
OMHO/MAa MOJAIUM ACKUPHUII Ba KOHCTPYKTUB 3auiukiapHu kenatupub uukaprad. Iy Oowc,
MoiiieBop Ba JEBOp OJIEMEHTIapua AaHHUKIaHTaH KaMUYWIMKIAp OpTUAAH Io3ara KejraH
nedopManusIapHi Xucoora OJuIl JJ03uM. Ma3Kyp XoJaTja 3aMOHAaBUN KypUWJIMII TEXHOJIOTHsIapy
Ba MarepHaiapuial ¢oinanannd, OMHOIa eMUPHITaH KOHCTPYKIUSIIAPHU WYKH TOMOHJIaH MeTall
Ba KOMIIO3UT JJIEMEHTIap OWJiaH MycTaxkamJjall TaBCUs OSTWIaAW. By ycyn OHMHOHUHT IOK
KYTapyBUM 2JIEMEHTIAPUHU TUKJIA0, KOHCTPYKIUSHUHT OapKapOpJIMTHHU TabMUHJIANAM, Ty OUilaH
Oupra Tapuxuil MepbMopuil Kuédanu cakyiad KOJIUII UMKOHMHU XaM Oepaau. Mertann paMmkanap Ba
KOMITO3UT TMOSUIap OPKAJIM JEBOpJap Ba IMOWIEBOPHUHI 3au( 30HaAMapH KyHMIMM4ya KOTHPYBUHU
aJIeMEHTIap OuaH OMpIAITUPHINO, TMHAMHK Ba CTaTHK IOKJIaMayapra 0apKapOpJIMKHU OUIMPHII
MyMKHH. by éHpamyB HaakaT OMHO/A KaTTa EPUKJIAPHUHT KEHraMMIIMHY YeKJIaiiau, Oajku CyB Ba
HAMJIUK TabCUPUIAH KeIHO YMKaIuraH KyIumua JerpajalusHUHr ojauHU onanau. LlyHuHTIEK,
KOMIIO3UT Ba META/Ul 3JIEMEHTIapAaH camapaiu (poijalaHuIl OpKaJu, MOWIEBOp Ba JAeBOpiap

Development of science and technology Scientific and technical journal Ne2/2026 418



Aniq va ijtimoiy-iqtisodiy fanlar

ypracugarn KOHTAaKT 30HACH MYCTaxKaMylaHaJAW Ba OyTyH KOHCTPYKUUSHHHT Y30K MYJJIaTId
XM3MaT KWIMII KOOWIIMATH Ce3UIapIIn Aapakaa OLIMPUIIAIH.

2-pacm. Maopaca oesopnapudazu 0ap3iapHuH OYUIUWU 64 EMUPUTIULL HCAPAEHAAPU

buHO TNOWIEBOPUHUHT YYKUIIM JABOM OSTUIIM OKUOATMHM KOHCTPYKTHUB TaXJIMJI KHUIHO,
OMHOHMHI IOK KYTapuIl 3JIEMEHTJIApUHU KaiTa KyWIAHTUPUII WIUIAPUHU TalIKWIIAIITHPHIL,
3aMHUH TIOHJAEBOPUHM siHA/la KywWIaHTUpUO MyCTaxkamJjall yopa-TaJ0upiiapuHM HIUIad YUKUII,
OMpPMHYM Ba MKKMHYM KaBaTJIADUHUHI EMUPWIraH KUCMHMHH, TOM KOIUIaMacuJaH KaiTta
KYWIaHTUPWINIIY, KaBaTJIap OPAJIUFUAArd KOHCTPYKTHB KUCMJIAP yII4aMIIApH Ky4JaHTUPWINAILN Ba
YJIApHU aMajira OLIMPHUIL TaBCHUs DTUIIAIU.

3-pacm. Bunonunz mavmupaanuwiu 3apyp 0yn2an Kucmaapu.

bUHO  KOHCTPYKIMSICHHUHI OSTWIraH fap0 TOMOHM METall Ba KOMO3HUT TeMHPOETOH
KOHTCPYKUHMSATIApU OUJIaH KyWIaHTHUPHINO MycTaxkamiaHuiy, 140-160 MM meTasut mynaT 1aBpiiuK
npodusuiap OvIaH OOFIaHUIIN Ba OWHO KOHCTPYKTHB AJIEMEHTJIAPUHU XAIMHHA THKIA0 TYPHUIIHHH,
XaB(CU3UTUHU TabMHUHJAIl Yopa-TaaOupiapu amanra omupuwinmy jozuM. HTHK 2.01.07-96
10.19 - 6anmura acocan [7-8] KaBaTiapapo TOM €nMa JIEMEHTIAPUHUHT KOHCTPYKTHB Tajabiapra
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Kypa 4eKJIaHaUTaH, YerapaBuii Kabapukiaukiapu ¢, arap 1 < 3 m O0ynca - 15 mm, 1 < 2 M Gyica -
40 MM KaOyn KUIuUHAAM. ¢h-dyerapaBuil kyuum. 3-a Ba O pacmuaru xonaT Oyiimya apka
KOHCTPYKUHUSICH KEITHUPUJITAH.

Xyaoca. MaapacaHuHT KOJITaH KUCMUHUHT (DyHIaMEHTH YYKMAaclUrd Ba KOHCTPYKTHB
KUCMIJIApHHU OY3WJIMIIMHM OJIMHU OJIMII MAaKCaJAuaa MaBXKyJ 3aMUH IOJCBOPUHUHI acOCHJIAH Ba
kecuM €H ToMoHmapuaaH Kanuaimrd 0,9 x 0,9 M rava, MaBXy MOWIEBOP OaNaHIIUTHAA Xap Y4
MeTpAaH KyiMa MOHOJIUT IIOMAEBOP KyHHUII 3apYpJIUIH TaBCUS KWIIMHAU.
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KASB-HUNAR TA’LIMI TIZIMIDA “MEHNAT MUHOFAZASI VA
XAVFSIZLIK TEXNIKASI” FANINI O‘QITISHDA ZAMONAVIY TA’LIM
METODLARINI QO‘LLASH

Tursunova N.N.

Buxoro davlat texnika universiteti.

Annotatsiya. Maqolada kasb-hunar ta’limi tizimida “Mehnat muhofazasi va xavfsizlik texnikasi” fanini
o0 ‘qitishda zamonaviy ta’lim metodlaridan foydalanishning nazariy va amaliy jihatlari bayon etilgan. Ta’lim jarayonida
interfaol, kompetensiyaviy va innovatsion pedagogik texnologiyalarni qo ‘llash orqali o ‘quvchilarning bilim, ko ‘nikma
va malakalarini shakllantirish masalalari tahlil qilingan. Maqolada muammoli ta’lim, loyiha metodi, keys-stadi, AKT
va ragamli texnologiyalar asosida o ‘qitishning samaradorligi asoslab berilgan.

Kalit so‘zlar: mehnat muhofazasi, xavfsizlik texnikasi, zamonaviy ta’lim metodlari, interfaol metodlar, loyiha
metodi, keys-stadi.

APPLICATION OF MODERN EDUCATIONAL METHODS IN TEACHING THE
SUBJECT OF “LABOR PROTECTION AND SAFETY” IN THE VOCATIONAL
EDUCATION SYSTEM
Tursunova N.N.

Bukhara state technical university.

Annotation. The article describes the theoretical and practical aspects of the use of modern educational
methods in the teaching of the subject “labor protection and safety techniques” in the system of vocational education.
Through the use of interactive, competency and innovative pedagogical technologies in the educational process, issues
of formation of knowledge, skills and qualifications of students were analyzed. The article is based on the effectiveness
of teaching on the basis of problem Education, Project method, keys-stadi, ICT and digital technologies.

Keywords: labor protection, security techniques, modern educational methods, interactive methods, project
method, keys-stadi.
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